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Safety Symbols

To prevent the risk of personal injury or loss related to equipment malfunction, Anritsu Corporation uses the following
safety symbols to indicate safety-related information. Insure that you clearly understand the meanings of the symbols
BEFORE using the equipment. Some or all of the following five symbols may not be used on all Anritsu equipment.
In addition, there may be other labels attached to products which are not shown in the diagrams in this manual.

Symbols used in manual

DANG ER A This indicates a very dangerous procedure that could result in serious injury or
death if not performed properly.

WARN'NG A This indicates a hazardous procedure that could result in serious injury or death if

not performed properly.

CA UTlON A This indicates a hazardous procedure or danger that could result in light-to-severe
injury, or loss related to equipment malfunction, if proper precautions are not taken.

Safety Symbols Used on Equipment and in Manual

The following safety symbols are used inside or on the equipment near operation locations to provide information
about safety items and operation precautions. Insure that you clearly understand the meanings of the symbols
and take the necessary precautions BEFORE using the equipment.

This indicates a prohibited operation. The prohibited operation is indicated
symbolically in or near the barred circle.

This indicates an obligatory safety precaution. The obligatory operation is indi-
cated symbolically in or near the circle.

This indicates warning or caution. The contents are indicated symbolically in or
near the triangle.

This indicates a note. The contents are described in the box.

(D E These indicate that the marked part should be recycled.
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For Safety
WARNING A

1. ALWAYS refer to the operation manual when working near locations at

which the alert mark shown on the left is attached. If the operation, etc.,
is performed without heeding the advice in the operation manual, there
is a risk of personal injury. In addition, the equipment performance may
be reduced.

Moreover, this alert mark is sometimes used with other marks and de-
scriptions indicating other dangers.

. Measurement Categories

This instrument is designed for Measurement category | (CAT I). Don't
use this instrument at the locations of measurement categories from
CAT Il to CAT IV.

In order to secure the safety of the user making measurements, IEC
61010 clarifies the range of use of instruments by classifying the loca-
tion of measurement into measurement categories from | to IV.

The category outline is as follows:

Measurement category | (CAT I):

Secondary circuits of a device connected to an outlet via a power trans-
former etc.

Measurement category Il (CAT II):

Primary circuits of a device with a power cord (portable tools, home
appliance etc.) connected to an outlet.

Measurement category Il (CAT IlI):

Primary circuits of a device (fixed equipment) to which power is directly
supplied from the power distribution panel, and circuits from the distri-
bution panel to outlets.

Measurement category IV (CAT IV):

All building service-line entrance circuits through the integrating watt-
meter and primary circuit breaker (power distribution panel).

. When supplying power to this equipment, connect the accessory 3-pin

power cord to a grounded outlet. If a grounded outlet is not available,
before supplying power to the equipment, use a conversion adapter and
ground the green wire, or connect the frame ground on the rear panel of
the equipment to ground. If power is supplied without grounding the
equipment, there is a risk of receiving a severe or fatal electric shock.




Repair

For Safety
WARNING A

WARNING A\

Falling Over

Battery Fluid

LCD

. This equipment cannot be repaired by the user. DO NOT attempt to

open the cabinet or to disassemble internal parts. Only Anritsu-trained
service personnel or staff from your sales representative with a knowl-
edge of electrical fire and shock hazards should service this equipment.
There are high-voltage parts in this equipment presenting a risk of se-
vere injury or fatal electric shock to untrained personnel. In addition,
there is a risk of damage to precision parts.

. This equipment should be used in the correct position. If the cabinet is

turned on its side, etc., it will be unstable and may be damaged if it falls
over as a result of receiving a slight mechanical shock.

And also DO NOT use this equipment in the position where the power
switch operation is difficult.

. DO NOT short the battery terminals and never attempt to disassemble it

or dispose of it in a fire. If the battery is damaged by any of these
actions, the battery fluid may leak.

This fluid is poisonous.

DO NOT touch it, ingest it, or get in your eyes. If it is accidentally in-
gested, spit it out immediately, rinse your mouth with water and seek
medical help. If it enters your eyes accidentally, do not rub your eyes,
irrigate them with clean running water and seek medical help. If the
liquid gets on your skin or clothes, wash it off carefully and thoroughly.

. This instrument uses a Liquid Crystal Display (LCD); DO NOT subject

the instrument to excessive force or drop it. If the LCD is subjected to
strong mechanical shock, it may break and liquid may leak.

This liquid is very caustic and poisonous.

DO NOT touch it, ingest it, or get in your eyes. If it is ingested acciden-
tally, spit it out immediately, rinse your mouth with water and seek medi-
cal help. If it enters your eyes accidentally, do not rub your eyes, irrigate
them with clean running water and seek medical help. If the liquid gets
on your skin or clothes, wash it off carefully and thoroughly.




Replacing Fuse

For Safety
CAUTION A

CAUTION A

Cleaning

/N\ CAUTION/:ZE

>18kg

HEAVY WEIGHT/E£%)

Check Terminal

. Before Replacing the fuses, ALWAYS remove the power cord from the

poweroutlet and replace the blown fuses. ALWAYS use new fuses of
the type and rating specified on the fuse marking on the rear panel of
the cabinet.

T6.3A indicates a time-lag fuse.
T6.3A or F6.3A indicate a normal fusing type fuse.

There is risk of receiving a fatal electric shock if the fuses are replaced
with the power cord connected.

. Keep the power supply and cooling fan free of dust.

» Clean the power inlet regularly. If dust accumulates around the
power pins, there is a risk of fire.

* Keep the cooling fan clean so that the ventilation holes are not ob-
structed. If the ventilation is obstructed, the cabinet may overheat
and catch fire.

. Use two or more people to lift and move this equipment, or use a trolley.

There is a risk of back injury, if this equipment is lifted by one person.

. Never input a signal of more than the specified voltage between the

measured terminal and ground. Input of an excessive signal may dam-
age the equipment.

. Do not take out the floppy disk if the lamp of the floppy disk drive is on.

If it is taken out, the contents of the storage medium will be damaged,
resulting in floppy disk drive failure.




Replacing Memory
Back-up Battery

External
Storage Media

Disposing of Product

For Safety
CAUTION A

The power for memory back-up of the MT8801C is supplied by a poly-
carbomonofluoride lithium battery. this battery should only be replaced by
a battery of the same type; since replacement can only be made by Anritsu,
contact the nearest Anritsu representative when replacement is required.
At the end of it's life, the battery should be recycled or disposed properly.

Note: The Battery life is about 7 years. Early battery replacement is rec-
ommended.

The MT8801C stores data and programs using a floppy disk (FD), memory
card (MC), and backed-up memories.

Data and programs may be lost due to improper use or failure.

Anritsu therefore recommends that you back up the memory.

ANRITSU CANNOT COMPENSATE FOR ANY MEMORY LOSS.

Please pay careful attention to the following points. Do not remove the
floppy disk from the equipment being accessed.

(FD)
» Do not touch the FD directly or by using any object.
» Do not place the equipment where dirty and dusty.
» Isolate the FD and memory card from static electricity.
+ Avoid to placing the FD in direct sunlight or near heating sources.
» Store under temperature of 40° to 54°C, humidity of 8 to 90%
(No condensation).

(Memory card)
+ Isolate the memory card from static electricity.

(Backed-up memory)
+ Isolate the memory from static electricity.

The MT8801C uses chemical compound semiconductor including arsenic.
At the end of its life, the MT8801C should be recycled or disposed properly
according to the local disposal regulations.
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Equipment Certificate

Anritsu Corporation certifies that this equipment was tested before shipment using
calibrated measuring instruments with direct traceability to public testing organiza-
tions recognized by national research laboratories including the National Institute of
Advanced Industrial Science and Technology, and the Communications Research

Laboratory, and was found to meet the published specifications.

Anritsu Warranty

Anritsu Corporation will repair this equipment free-of-charge if a malfunction occurs
within 1 year after shipment due to a manufacturing fault, provided that this warranty is

rendered void under any or all of the following conditions.

 The fault is outside the scope of the warranty conditions described in the operation
manual.

e The fault is due to mishandling, misuse, or unauthorized modification or repair of
the equipment by the customer.

 The fault is due to severe usage clearly exceeding normal usage.

 The fault is due to improper or insufficient maintenance by the customer.

 The fault is due to natural disaster including fire, flooding, earthquake, etc.

» The fault is due to use of non-specified peripheral equipment, peripheral parts,
consumables, etc.

 The fault is due to use of a non-specified power supply or in a non-specified instal-

lation location.

In addition, this warranty is valid only for the original equipment purchaser. It is not

transferable if the equipment is resold.

Anritsu Corporation will not accept liability for equipment faults due to unforeseen and

unusual circumstances, nor for faults due to mishandling by the customer.

Anritsu Corporation Contact

If this equipment develops a fault, contact Anritsu Service and Sales offices at the

address at the end of paper-edition manual or the separate file of CD-edition manual.
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To prevent malfunction caused by accidental touching, the front power switch of this equipment turns on the
power if it is pressed continuously for about one second in the standby state. If the switch is pressed continu-

ously for one second in the power-on state, the equipment enters the standby state.

In the power-on state, if the power plug is removed from the outlet, then reinserted into it, the power will not
be turned on. Also, if the lines is disconnected due to momentary power supply interruption or power failure,

the power will not be turned on (enters the standby state) even if the line is recovered.

This is because this equipment enters the standby state and prevents incorrect data from being acquired when

the line has to be disconnected and reconnected.

For example, if the data acquisition requires a long time at the BER measurement, momentary power supply
interruption (power failure) might occur during measurement and the line could be recovered automatically
to power-on. In such a case, the equipment may mistake incorrect data for correct data without recognizing

the momentary power supply interruption.

If this equipment enters the standby state due to momentary power supply interruption or power failure,

check the state of the measuring system and press the front power switch to restore power to this equipment.

Further, if this equipment is built into a system and the system power has to be disconnected then recon-

nected, the power for this equipment must also be restored by pressing the front power switch.

Consequently, if this equipment is built into remote monitoring systems that use MODEMs, the standby

function of this equipment must be modified.
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Notes On Export Management

This product and its manuals may require an Export License/Approval by
the Government of the product's country of origin for re-export from your
country.

Before re-exporting the product or manuals, please contact us to confirm
whether they are export-controlled items or not.

When you dispose of export-controlled items, the products/manuals are
needed to be broken/shredded so as not to be unlawfully used for
military purpose.

-

Trademark and Registered Trademark

MS-DOS is a registered trademark of Microsoft Corporation.




CE Conformity marking

Anritsu affixes the CE Conformity marking on the following product (s) in accordance
with the Council Directive 93/68/EEC to indicate that they conform with the EMC and
LVD directive of the European Union (EU).

CE Marking

1. Product Model
Model: MT8801C Radio Communication Analyzer

2. Applied Directive
EMC: Council Directive 89/336/EEC
LVD: Council Directive 73/23/EEC

3. Applied Standards
« EMC: Emission: EN61326: 1997 / A2: 2001 (Class A)
Immunity: EN61326: 1997 / A2: 2001 (Annex A)

Performance Criteria*
IEC 61000-4-2 (ESD) B
IEC 61000-4-3 (EMF)
IEC 61000-4-4 (Burst)
IEC 61000-4-5 (Surge)
IEC 61000-4-6 (CRF)
1IEC 61000-4-8 (RPFMF)
IEC 61000-4-11 (V dip/short)

w > > wE >

*: Performance Criteria
A: During testing normal performance within the specification lim-
its
B: During testing, temporary degradation, or loss of function or per-

formance which is self-recovering

Harmonic current emissions:
EN61000-3-2: 2000 (Class A equipment)
« LVD: EN61010-1: 2001 (Pollution Degree 2)



C-tick Conformity marking

Anritsu affixes the C-tick marking on the following product (s) in accordance with the
regulation to indicate that they conform with the EMC framework of Australia/New
Zealand.

C-tick marking

CN274

Model: MT8801C Radio Communication Analyzer

2. Applied Standards
EMC: Emission:
AS/NZS 2064.1 /2 (ISM, Group 1, Class A equipment)

Xi
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Power Line Fuse Protection

For safety, Anritsu products have either one or two fuses in the AC power lines as

requested by the customer when ordering.

Single fuse: A fuse is inserted in one of the AC power lines.

Double fuse: A fuse is inserted in each of the AC power lines.

Example 1: An example of the single fuse is shown below:

Fuse Holder

Example 2: An example of the double fuse is shown below:

Fuse Holders



ABOUT THIS MANUAL

(1) MT8801C Operation Manual (with Option 01 and Option 07)

The MT8801C Radio Communication Analyzer (Option 01 and Option 07)op-
eration manual consists of the following two manuals. Use the manuals match-

ing the usage objective.

Panel Operation

MT8801C
Operation Manual
(with Option 01)

Remote Control

Panel Operation

MT8801C
Operation Manual
(with Option 07)

Remote Control

Panel operation:  Outlines the MT8801C and describes its preparations, panel expla-
nations, operations, performance text, calibrations, storage and

transportation.

Remote Control: Describes RS-232C/GPIB remote control and the sample pro-

grams etc.



II.



MT8801C
Radio Communication Analyzer

Option 01: Analog Measurement
Operation Manual
(Panel Operation)



ii

Table of Contents

For Safety ......cccevviniiiiiiiiiiniciccceeeeees

About This Manual........cceceeeveevrermrermresrnsenns

Section 1 General.......ccoeeireireirimcrmcrerecen s

1.1 GENEIAl .
1.2 Manual Composition .........ccooceeiiriiiiineee e
1.3 Equipment Configuration ............ccocvevrieiiiiinieciec e
1.4 Optional Accessories and Peripherals ..........cccccoeceeenns
1.5 SPEeCIficationsS .....cccocveiiiiiriiieee e

Section 2 Preparations Before Use ............

2.1 Installation Site and Environmental Conditions...............
2.2 Safety MeasUres.......cocoeeiiieiiiiiee e
2.3 Preparations before PoOwer-on .........ccccccocevvceiiiieenene
2.4 InStallation .......cooiiiiiii e
2.5 Precautions for Handling Storage Media ...........c.ccccoe....

Section 3 Panel Layout and Overview of
Operation ........ccccceeeeerccccccnnnnnnnnes

3.1 Panel Layout ...
3.2 Overview of Operation .........ccocueeiriieiiiiiee e

Section 4 Operation .........cccceeeeeeeeveeceeeessennnns

4.1 Turning on and off the Power ...........ccccociiiiiniiienens
4.2 Screen Descriptions .......coooiieiiiiiiiiiiiee e
4.3 Preparations ..o
4.4 Setting Common Measurement Parameter
— Setup Common Parameter(Analog) screen ..............
4.5 Transmitter (TX) Measurement — Setup TX Measure
Parameter(Analog) screen, TX Measure (Analog) screen,
TX Measure with SG (Analog) screen.........cccoeceeeennnen.

2-1
2-2
2-3
2-5
2-9

2-10

3-2
3-6

4-1
4-7
4-15

4-32

4-35



4.6 Receiver (RX) Measurement

—RX Measure (Analog) SCreen ........ccceveeeeiiieeeiniieennnns 4-52
4.7 AF Signal Measurement
—AF Measure (Analog) SCreen ........ccceeeveeeericeeeeiiieeenns 4-57
4.8 Saving and recalling parameter data:
Save Parameter screen, Recall Parameter screen........ 4-61
4.9 Operating the file: File Operation screen ...................... 4-67
4.10 Screen hard copy ... COPY ...eeerrurireinieieeieee e 4-70
4.11 Settings relating to remote control and panel key
CONEIOL . 4-71
Section 5 Peformance Tests ..........ccceveunneee 5-1
5.1 Requirements for Performance Tests .......cccccovviiieennnn. 5-2
5.2 Instruments Required for Performance Test................... 5-3
5.3 Performance TeStS ... 5-4
5.4 ADOUL SEIVICE ....oiiiiiiiiiiii e 5-70
Section 6 Calibration ............cccciiiiiiiniininnnnns 6-1
6.1 Calibration Requirements .........ccccovueeiieeiienieeneenee 6-2
6.2 Equipment Required for Calibration ..........cccccoeeuvveeenenn. 6-2
6.3 Calibration ........cccooiiiii 6-3
Section 7 Storage and Transportation ....... 7-1
7.1 Cleaning the Cabinet .........ccccocviiiiiiiii e 7-2
7.2 Storage Precautions .........ccccoieiiiiieie e 7-3
7.3 Repacking and Transportation ..........cc.coceereveeeninenennne 7-4
ApPPENdiXesS......eemmmeeeeeeeere e ——— App-1
Appendix A Screen/ Function Key Change Figure ................ A-1
Appendix B List of Initial Values ..........cccocoveviieineiieee B-1
ApPPeNdiX C INAEX ...coouiiiiiiiiii e C-1

iii



iv.



Section1 General

1.1
1.2
1.3

1.4
1.5

(G LY o= - | 1-2
Manual Composition ..........cccceiiiiiiiiiiee e 1-3
Equipment Configuration ..........cccoeveiieiiiiineecneeee 1-4
1.3.1 Standard configuration .........cccccocervieinnnnenn. 1-4
1.3.2  OPONS .o 1-4
Optional Accessories and Peripherals ..................... 1-5
SPECifiCatiONS ...oocuviiiiiiii e 1-6

1-1



Section 1 General

1.1

1-2

General

The MT8801C Radio Communication Analyzer is a measuring-instrument platform
that consists of the hardware components necessary for testing digital mobile tele-
communication terminals. Using the MT8801C along with the optionally available
measurement software allows you to evaluate the performance of mobile telecommu-

nication equipment with efficiency.

By using the Option 01: Analog Measurement, you can use the MT8801C as an inte-
grated measuring instrument  (hereafter called this analyzer) that can evaluate the
functions and performances of the mobile telecommunication equipment of the ana-

log system.

Measurement functions offered by this Option 01 are as follows:

* RF counter: Measures the RF signal frequency up to 3 GHz.

» AF counter: Measures the AF signal frequency up to 20 kHz.

 AF oscillator: Generates the AF signal up to 20 kHz.

» Power meter: Measures the RF signal power up to 3 GHz.

¢ FM measurement: =~ Measures the frequency deviation of RF signal up to 20 kHz.
* ¢M measurement: Measures the phase deviation of RF signal up to 10 rad.

+ AF level meter: Measures the level and distortion of the AF signal up to 20 kHz.
» Noise generator: Generates the white noise of the audio band.

« Signal generator: Generates the FM-modulated RF signal.

» Demodulated output: Outputs the FM-detected demodulation signal.

This analyzer is equipped with a high-speed digital signal processing technology, al-
lowing you to carry out transmission and reception measurements quickly and with

high accuracy.



1.2 Manual Composition

1.2  Manual Composition

This manual is made up of the following sections.

Section 1 General
Describes the introduction, composition, function specifications and performance of

this instrument.

Section 2 Preparations before Use

Explains various work to be performed before using this instrument.

Section 3 Panel Layout and Overview of Operation

Explains the basic items for operating this equipment.

Section 4 Operation
Explains basic operation and how to operate for each measurement item.

Section 5 Performance Test

Explains the performance test method for this instrument.

Section 6 Calibration
Describes calibration items and methods for the periodical calibration of this equip-

ment.

Section 7 Storage and Transportation

Describes how to store and transport this equipment.

Appendix A Screens and Function Key Transition Diagrams
Appendix B Initial Values

Appendix C Index
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Section 1 General

1.3

Equipment Configuration

This paragraph describes the configuration of the MT8801C Radio Communication
Analyzer (with option 01) with standard accessories.

1.3.1 Standard configuration
The table below shows the configuration of the Option 01 Analog measurement of the
MT8801C with the standard accessories.
Table 1-1 Standard Composition
ltem Order No. Name Qty Remarks
Main MT8801C | Analog measurement 1
instrument Option 01
Accessories | W1671AE | Operation manual 1 For option 01
1.3.2 Options
The table below shows the MT8801C options.
These are sold separately.
Table 1-2 Options
Option No. Name Remarks
01 Analog measurement
04 AF low impedance output
07 Spectrum analyzer
10, 11 GSM Audio Test Option 01 is required.
12 CDMA measurement Option 01 is required.
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1.4 Optional Accessories and Peripherals

1.4 Optional Accessories and Peripherals
The following table shows the optional accessories and peripherals for the MT8801C

which are all sold separately.

Table 1-3 Optional Accessories and Peripherals

<Optional accessories>

Model*/Order No. Name* Remarks

JO127C Coaxial cord BNC-PsRG-58A/U*BNC-P, 0.5 m

J0769 Coaxial adapter BNC-JTNC-P

J0040 Coaxial adapter N-P<sBNC-J

JO007 GPIB connection cable 408JE-101, 1 m

JO008 GPIB connection cable 408JE-102,2 m

JO742A RS-232C cable 1 m, D-sub 25 pins, for PC-9800 Series personal computer of
NEC Corp.

JO743A RS-232C cable 1 m, D-sub 9 pins, for IBM PC/AT personal computer

MN1607A Coaxial switch DC to 3 GHz, 50 Q, externally controllable

MAI1612A 4-Port junction pad 5 to 3000 MHz

J0395 Attenuator for high power| 30 dB, 30 W, DC to 9 GHz

B0329D Protective cover

B0331D Front handle kit 2 pcs/set

B0332 Coupling plate 4 pcs/set

B0333D Rack mounting kit

B0334D Carrying case With casters and protective cover

* Please specify the model/order number, name, and quantity when ordering.

<Peripherals and applicable units>

Model*/Order No.*

Name*

MS8604A
MD1620B
MD1620C
MD6420A
MS2602A
MG3670B

Digital mobile radio transmitter tester
Signaling tester (PDC)

Signaling tester (PHS)

Data transmission analyzer

Spectrum analyzer

Digital modulation signal generator

* Please specify the model/order number, name, and quantity when ordering.
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Section 1 General

1.5

Specifications

The MT8801C specifications are listed in Tables 1-4 to 1-5 below.

Table 1-4 MT8801C Specifications

Frequency range 300 kHz to 3 GHz
Maximum input level +40 dBm (10 W) (MAIN connector)
+20 dBm (100 mW) (auxiliary input connector)
N-type connector
MAIN 1/O connector Impedance 50 Q, VSWR < 1.2 (Frequency < 2.2 GHz)
Input/output
connector VSWR < 1.3 (Frequency > 2.2 GHz)
Auxiliary input connector, TNC connector
Auxiliary output connector
General Frequency 10 MHz
Starting characteristic <510 8"?'ay
After 10 minutes of warm-up, refered to frequency after 24 hours of warm-up
Reference <2 x 107%/day
oscillator Aging rate <1 x 10 "/year
Refered to frequency after 24 hours of warm-up
Temperature characteristic 5 x 107® (0 to 50°C) Refered to frequency at 25°C
External standard input 10 MHz or 13 MHz (within £1 ppm), Input level : 2 to 5 Vp-p
For CDMA measurement software : Only 1 channel of input code channel
824.04 to 848.97 MHz, 30 kHz step (IS-95A)
Frequency range 1850.00 to 1909.95 MHz, 50 kHz step (J-STD-008)
887.0125 to 888.9875 MHz, 898.0125 to 900.9875 MHz,
915.0125 to 924.9875 MHz, 12.5 kHz step (ARIB STD-T53)
For other measurement software : 300 kHz to 3 GHz
Power Level range For CDMA measurement software : —10 to +40 dBm (MAIN connector)
meter For other measurement software : 0 to +40 dBm (MAIN connector)
For CDMA measurement software :
+10 % (18 to 28°C, —10 to +40 dBm, averaged, MAIN connector)
Accuracy (After zero-point calibration and at signal-generator output level equal to or less than
—-53 dBm)
For other measurement software : +10 % (0 to 50°C, 0 to +40 dBm, MAIN connector)
Input connector MAIN connector only
Frequency range 10 MHz to 3 GHz
Frequency Resolution 1 Hz
Accuracy Accuracy of reference frequency +100 mHz
Level range —133 to —13 dBm (MAIN connector)
Signal Output level —133 to +7 dBm (Auxiliary output connector)
generator Level accuracy +1 dB (>-123 dBm, 18 to 28°C), —3 dB (=—133 dBm) (10 MHz < Frequency <2.2 GHz)
+2 dB (=—123 dBm, 18 to 28°C), —4 dB (=—133 dBm) (2.2 GHz < Frequency)
<50 dBc (at CW), offset frequency : 100 kHz to 50 MHz
Signal purity Spurious Where, Carrier frequency : Other than 1300 MHz to 1400 MHz, and 2000 MHz to 2100 MHz
<—40 dBc for all band
Harmonics <—25 dBc (at CW)
Color TFT LCD display
Display Size : 8.4 inches
Number of dots : 640 x 480
Hard copy Enables data hard copy on the display through a parallel interface.
(applicable only for EPSON VP-series or equivalent)
Function : This equipment is specified as a device, can be controlled from
external controller. (excluding power switch and FD ejection key)
Others GPIB No controller function
Interface function : SH1, AH1, T6, L4, SR1, RL1, PPO, DC1, DT1, CO, and E2
Function : Conforms to the Centronics. Outputs printing data to a printer.
External control . .
parallel Data line exclusive for output: 8
Control line: 4 (BUSY, DTSB, ERROR, PE)
Connectors : D-sub 25 pins, Female (Equivalent to the connector of IBM-PC/AT built-in printer)
RS-232C Controlled from an external controller (except for the power switch)
Baud rate : 1200, 2400, 4800, or 9600 bps
. . Dimensions 221.5 mm (H) x 426 mm (W) x 451 mm (D)
Dimensions - "
Mass Mass <27 kg (without any options)
Power supply Power supply 100 to 120 V, 200 to 240 V 47.5 to 63 Hz, <300 VA Automatic voltage switch system
Operating temperature range 0 to 50°C
Conducted Emission EN61326: 1997 / A2: 2001
Radiated Emission EN61326: 1997 / A2: 2001
Harmonic Current Emission EN61000-3-2: 2000
Electrostatic Discharge EN61326: 1997 / A2: 2001
EMC Electromagnetic Field Immunity EN61326: 1997 / A2: 2001
Fast Transient / Burst EN61326: 1997 / A2: 2001
Surge EN61326: 1997 / A2: 2001
Conducted RF EN61326: 1997 / A2: 2001
Power Frequency Magnetic Field EN61326: 1997 / A2: 2001
Voltage Dips / Short Interruptions EN61326: 1997 / A2: 2001
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1.5 Specifications

Table 1-5 Option 01: Analog Measurement

Frequency range

10 MHz to 3 GHz

Level range

—133 to —13 dBm (MAIN connector)
—133 to +7 dBm (AUX connector)

Frequency deviation

0 to 40 kHz, resolution : 10 Hz

Accuracy

+5% of set value 1 digit
(Internal modulation frequency : 1 kHz, excluding residual FM)

Internal modulation frequency

20Hz to 20 kHz

Signal External modulation frequency | 20Hz to 20 kHz
generator . +0.5dB
FM modulation - (Refered to 1 kHz as reference, 0.3 to 3 kHz, frequency deviation : 4 kHz)
Frequency characteristics +1dB
(Refered to 1 kHz as reference, 20 Hz to 20 kHz, frequency deviation : 4 kHz)
<-50dB
Modulation distortion (Internal modulation frequency : 1 kHz, frequency deviation : 5 kHz,
demodulation band : 0.3 to 3 kHz)
External modulation Input level : 1 V peak (terminated voltage), input impedance : 600 Q
Range 20Hz to 20 kHz
Frequency Resolution 0.1 Hz
Accuracy Sychronized to standard crystal oscillator
Level range 0.01 mV rms to 3 V rms (EMF) (main Output impedance : 600 Q)
0.01 mV rms to 0.3 V rms (EMF) (main output impedance : 50 Q)
1uV (output level <4 mV)
. 10 uV (output level <40 mV)
Resolution 100 pV(output level < 0.4 V)
AF oscillator 1 mV (output level <3 V)
(2 routes) Unbalanced output : +0.5 dB
Output Accuracy® Floating output : £2 dB (frequency : 1 kHz, output level > 1 mV)
Unbalanced output : +1 dB (20 Hz < frequency < 20 kHz, output level > 1 mV)
* Measured at < 30 kHz bandwidth
Output impedance Main Output  : 600 /50 Q changeable, Unbalanced, BNC
Mike Input use : 600 Q (floating), DUT Interface
<—50 dBc (frequency : 1 kHz, output level : 1 V)
Waveform distortion < —45 dBc ( 20 Hz < frequency < 20 kHz, output level : 1 V)
* Measured at < 30 kHz bandwidth
Noise generator White noise through evaluation filter (ITU-T recommendation : G.227)
Power meter Frequency range 300 kHz to 3 GHz
(wide-band) Level range 0 to +40 dBm (MAIN connector)
Accuracy +10% after zero-point calibration
Frequency range 10 MHz to 3 GHz
Power meter Level range 0 to +40 dBm (MAIN connector)
(narrow-band) Accuracy +10% (MAIN connector, after calibration with built-in wide-band power meter)
RF analyzer Linearity +0.3 dB (0 to —30 dB)
Frequency range 10 MHz to 3 GHz
Input level range —15 dBm to +40 dBm (MAIN connector)
Frequency —40 dBm to +20 dBm (AUX connector)
counter Resolution 1Hz
Accuracy +(Accuracy of standard crystal oscillator +10 Hz)
Measurement method Measurement by IF frequency, reception band : £30 kHz
Frequency range 10 MHz to 3 GHz
Input level range —15 dBm to +40 dBm (MAIN connector)
—40 dBm to +20 dBm (AUX connector)
- . HPF : 50 Hz, 300 Hz (3-dB loss point)
Band limited filter LPF : 3 kHz, 15 kHz (3-dB loss point)
Frequency deviation 0 to 20 kHz
FM/eM Demodulation frequency range | 20 Hz to 20 kHz
measurement 1% of indicated value + residual FM

FM measurement

Accuracy

(Demodulation frequency : 1 kHz)

Frequency characteristics

+0.5dB
(Refered to demodulation frequency : 1 kHz as reference)

Residual FM

8 Hz rms (demodulation band : 0.3 to 3 kHz)

Demodulation distortion

0.3%
(Demodulation frequency : 1 kHz, frequency deviation:5 kHz,
demodulation band : 0.3 to 3 kHz)
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Table 1-5 Option 01: Analog Measurement

(Cont.)

FM/eM
measurement

oM measurement

Phase deviation

0to 10 rad

Demodulation frequency range

300 Hz to 3 kHz

Accuracy

1% of indicated value + residual @M
(Demodulation frequency : 1 kHz)

Frequency characteristics

+0.5 dB
(Refered to demodulation frequency : 1 kHz as reference)

Residual oM

0.01 rad rms (demodulation band : 0.3 to 3 kHz)

Demodulation distortion

0.50%
(Demodulation frequency : 1 kHz, phase deviation : 5 rad,
demodulation band : 0.3 to 3 kHz)

FM demodulation
output

Frequency deviation

0 to 40 kHz (range : 4/40 kHz )

Demodulation frequency range

50 Hz to 10 kHz

Output level

4V peak (EMF) (for full-scale input of range)

Output impedance

600 Q

Frequency characteristics

+1 dB (refered to demodulation frequency : 1 kHz as reference)

Demodulation distortion

1%
(Demodulation frequency : 1 kHz, frequency deviation : 4 kHz,
4 kHz range, demodulation band : 0.3 to 3 kHz)

Band limited filter

HPF : 300 Hz (3-dB loss point)
LPF : 3 kHz (3-dB loss point)
De-emphasis : 750 us

Audio analyzer

Input impedance

600 Q/100 kQ changeable, Unbalanced, BNC

Band limited filter

HPF : 400 Hz (for tone rejection)
De-emphasis : 750 us

Evaluation filter

ITU-T P.53 and C-MESSAGE, selectable

AF level
measurement

Frequency range

30 Hz to 20 kHz

Input level range

1mV rmsto 30 Vrms

Accuracy

+0.5dB

Distortion rate

Frequency range

100 Hz to 5 kHz

Input level range

30 mV rms to 30 V rms

t

measuremen Accuracy +1 dB (frequency : 1 kHz, distortion rate : 1%)
Frequency range 30 Hz to 20 kHz

AF f

requency Level range 30 mV rms to 30 V rms

measurement

Accuracy +0.1 Hz
Mass <0.5 kg
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Section 2 Preparations Before Use

2.1

2-2

Installation Site and Environmental Conditions

The MT8801C Radio Communication Analyzer operates normally at temperatures
from 0° to 50°C. However, for the best performance, the following locations should
be avoided.

» Where there is severe vibration

* Where the humidity is high

» Where the equipment will be exposed to direct sunlight

» Where the equipment will be exposed to active gases

To insure long-term trouble-free operation, the equipment should be used at room
temperature and in a location where the power supply voltage does not fluctuate

greatly.

WARNING A\

 Prevention of failure due to condensation\If the MT8801C
is used at normal temperatures after it has been used or
stored for a long time at low temperature, there is a risk of
short-circuiting caused by condensation.
To prevent this risk, do not turn the power on until the
MT8801C has been allowed to dry out sufficiently.

Fan clearance:

To suppress any internal temperature increase, the MT8801C has a fan on the rear
panel as shown in the diagram below. Leave a gap of at least 10 cm between the rear
panel and the wall, nearby equipment or obstructions so that fan ventilation is not
blocked.

5 @

©]

10 cm min. \ a /
©

= 7

; N4
/1IN

Radiator fan ‘s @

-/

Do not use the equipment on its side.




2.2 Safety Measures

2.2  Safety Measures

This paragraph explains the safety procedures which should be followed under all
circumstances to counter the risk of an accidental electric shock, damage to the equip-

ment or a major operation interruption.

2.2.1 Safety measures for power supply

WARNING A\

Before power-on:

« Protective grounding
The MT8801C must be connected to ground. If the power
is turned on without taking this countermeasure, there is
a risk of receiving an accidental electric shock.

- Power supply voltage
In addition, it is essential to check the power supply volt-
age. If an abnormal voltage that exceeds the specified
value is input, there is an accidental risk of damage to the
MT8801C and fire.

During power on:

- To maintain the MT8801C, sometimes it is hecessary to
make internal checks and adjustments with the top, bot-
tom or side covers removed while power is supplied.
Very-high, dangerous voltages are used in the MT8801C;
if insufficient care is taken, there is a risk of an accidental
electric shock being received or of damage to the equip-
ment. To maintain the MT8801C, request service by ser-
vice personnel who has received the required training.

In the following, special notes on safety procedures are explained for sections other
than Section 2. To prevent accidents, read this section together with the related sec-

tions before beginning operation.
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2.2.2

Maximum power to connector

The allowable maximum power to the MT8801C connectors are as follows.

Connector Allowable maximum power
Main Input/Output 10 W (40 dBm)
AUX Input 100 mW (20 dBm)
AUX Output Exclusive output connector, 0.5 mW (-3 dBm)
AF Input 30 Vrms
AF Output Dedicated output connector, 6 Vrms (output impedance :
600 Q), 0.6 Vrms (output impedance : 50 €2)
DUT Interface TTL level
Reference Input 2to 5 Vp-p
10MHz Buffered Output Dedicated output connector, TTL level
Detector Output Dedicated output connector, TTL level
BER Input connectors TTL level
Ext Trig Input TTL level
Ext Trig Output Dedicated output connector, TTL level
Ext FM Input +10 Vp-p
Demod Output Dedicated output connector, £8 Vp-p

2-4

CAUTION A\

- Excessive power protection
Never apply power more than the allowable maximum
power. Also, do not input external signal to the output
connector.




2.3 Preparations before Power-on

2.3 Preparations before Power-on

The MT8801C operates normally when connected to 100 to 120 Vac, 47.5 to 63 Hz, or

200 to 240 Vac, 47.5 to 63 Hz AC power supply via the power inlet.

To prevent the following problems, take the necessary procedures described on the

following pages before power is supplied.

» Accidental electric shock

» Damage caused by abnormal voltage

* Ground current problems

To protect the operator, the following WARNING and CAUTION notices are at-
tached to the rear panel of the MT8801C.

WARNING A

NO OPERATOR SERVICE-
ABLE PARTS INSIDE.
REFER SERVICING TO
QUALIFIED PERSONNEL.

CAUTION A\

FOR CONTINUED FIRE
PROTECTION REPLACE
ONLY WITH SPECIFIED
TYPE AND RATED FUSE.

WARNING

Disassembly, adjustment,
maintenance, or other access inside
this instrument by unqualified
personnel should be avoided.
Maintenance of this instrument
should be performed only by Anritsu
trained service personnel who are
familiar with the risks involved of fire
and electric shock.

CAUTION
Replace only with fuses of the
specified type and rating. The use of

improper fuses may cause fire.

2.3.1 Protective grounding

(1) Grounding with 3-pole power outlet

The power supply polarity of the 3-pole (grounded, 2-pole type) matches that of

the 3-core power cord plug. Therefore, the MT8801C is connected to ground

potential when the power cord is connected to the plug. As a result, it is not

necessary to connect the FG terminal to ground.
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(2) Grounding with conversion adapter

If a 3-pole power socket is not provided, use the 3-pole to 2-pole conversion
adapter as shown in the figure below. Connect the green wire protruding from

the 3 to 2 conversion adapter to ground.

/ Conversion adapter

m round pin
(e

/ 3-pole plug

(3) Grounding with frame ground (FG) terminal

If a 3-pole ac power supply outlet is not available and the green wire cannot be
grounded, the protective frame ground (FG) terminal on the rear panel must be

connected directly to ground potential.

WARNING A\

- Prevention of danger using protective ground terminal
If power is supplied without protective grounding, there is
a risk of accidental electric shock. If a 3-pole power sup-
ply outlet is not available and the green wire cannot be
grounded, the protective frame-ground (FG) terminal on
the rear panel must be connected to ground potential be-
fore power is supplied to the MT8801C.

Fuse holder

22

Label indicating protective
ground terminal

Frame ground terminal: To prevent accidental
electric shock, connect
this terminal to ground
potential.
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2.3 Preparations before Power-on

2.3.2 Replacing fuse
The MT8801C with standard accessories has two spare fuses (T6.3 A 250 V). Use

these fuses to replace the blown fuses. If the fuses must be replaced, locate and rem-

edy the cause before replacing the blown fuses.

0 VO
i

WARNING A\

Povgs;tzl;l‘?ply Voltage range | Fuse rating plate |  Fuse rating Fuse name Model/Order No.
AC100V 100-120V T6.3 A
6.3A,250V T6.3A250V F0014
AC200V 200-240V T6.3 A
AC 100-120V &= T 6.3A
AC 200-240V = T 6.3A
Fuse holder

* Prevention of electric shock

Before replacing the fuses, turn the power switch off and
remove the power cord from the power outlet. If the fuses
are replaced while power is being supplied,there is a seri-

ous risk of electric shock.

 Confirmation before turning the power on

After replacing fuses, the protective grounding mentioned
above must be provided before turning the power on
again, and the proper AC power supply voltage must be

confirmed.

If the AC power supply voltage is improper, there is a risk
of the internal circuits of the MT8801C being damaged.
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CAUTION A\

« Check on replacing fuses
If the replacement fuses are not provided, obtain replace-
ment fuses of the same rated voltage and current as the
fuses in the fuse holders.
If the replacement fuses are not of the same type, they
may not fit correctly, and failure will occur due to melting
of the fuse.
When the rated voltage and current are over-sufficient,
the fuses may not blow even if there is a risk of damage to
the equipment by fire.

After performing the safety procedures, replace the fuses according to the following

procedure.
Step Procedure

1 Turn off the power switches on the front and rear panels, then remove the power cord from the
power supply outlet.

2 Use a screwdriver to turn the fuse holder cap shown in the figure counterclockwise. The cap and
fuse are removed together as a unit from the AC inlet.

3 Remove the fuse from the fuse cap and replace it with a spare fuse.

4 Return the fuse cap with the fuse to the fuse holder, then fasten it by turning it clockwise with the

screwdriver.

2-8

* Contact the Anritsu service department for fuses by specifying the model name,

order number, name, and quantity.



2.4 Installation

2.4
2.4.1

2.4.2

Installation
Rack mounting

Stacking

The B0333D Rack Mounting Kit (sold separately, Table 1-3) is required to mount the
MT8801C in a rack.

The installation method is included in the rack mount kit diagram.

When stacking several MT8801Cs or stacking the MT8801C with equipment of the
same width as the MT8801C, the B0332 Coupling Plate (sold separately, Table 1-3)

are required.
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2.5
2.5.1

2-10

Precautions for Handling Storage Media

Floppy disk

The following explains how to handle the floppy disk media of this instrument.

Zinritsu

0

S —

Front

— =T_F]
THD == {
O O

Rear

Fig. 2-1 3.5-inch Floppy Disk

(1) Precautions

The plastic case of the 3.5-inch floppy disk has a shutter to protect the disk

inside. When the disk is inserted into the disk drive, the shutter opens to expose

part of the disk. Do not touch the shutter.

The following care must be taken for handling the disk.

(a)

(b)
(©)
(d)
(e)
()

When a floppy disk is inserted, and the lamp on the disk drive lights, do not
eject the disk. Otherwise, the memory contents may be damaged, resulting
in disk drive failure.

Do not directly touch the magnetic surface with your hand or any object.
Do not expose the disk to dust.

Do not place the disk near any magnetic objects.

Do not place the disk in direct sunlight or near heater.

Store the disk under a temperature range of 4° to 53°C, and humidity of 8 to

90% (no condensation).




2.5 Precautions for Handling Storage Media

(2) Write-protection tab

A write-protection tab is provided on the 3.5-inch floppy disk.

Sliding this tab downward in the arrow direction beforehand prevents accidental

writing and deletion. (A write operation is disabled in this state.)

Write enable

Vo
D
(@]

i

Fa—-)

Tab

Write disable

Tab

Fig. 2-2 Write-protection Tab for 3.5-inch Floppy Disk

(3) Inserting and ejecting the floppy disk

With the front surface of the floppy disk facing ups, fully insert the disk in the

arrow direction until a clicking sound is heard.

To eject, press the eject button on the right side of the disk drive. Remove the

disk after confirming that the lamp is off.

Lamp
Eiect button

Fig. 2-3 Inserting and Ejecting the 3.5-inch Floppy Disk

2-11



Section 2 Preparations Before Use

2-12.



Section 3 Panel Layout and Overview of Operation

3.1

3.2

Panel Layout ... 3-2
3.1.1  Front panel layout .........cccoeiiiiiiiniiiiieees 3-2
3.1.2 Rear panel l[ayout ..........ccoovivieiiiiieeiieees 3-4
3.1.3  Panel layout .......ccccooiiiiiiiiiiie e 3-5
Overview of Operation..........ccoceeveeeereeenieesee e 3-6
3.2.1  Overview of functions ..........cccceveeveviienieenenn. 3-6
3.2.2 Overview of operation ..........cccecevevieenieennnn. 3-8



Section 3 Panel Layout and Overview of Operation

3.1 Panel Layout

This paragraph describes the keys, switches, lamps, and connectors on the front and

rear panels of the MT8801C Radio Communication Analyzer.

3.1.1 Front panel layout

This paragraph describes the keys, switches, lamps, connectors, and the rotary knob

on the front panel.

No. Display Function
1 F1,F2,F3,F4,F5F6 Main function keys
Group of keys that select and execute the corresponding menus displayed on
the LCD screen.
When the [Main Func] F6 key is on, the menus for F1 to F5 are placed in
MT8801C measurement mode.
When the [Main Func] F6 key is off, the menus of F1 to F5 are displayed for
the currently used screen function.
2 F7,F8F9F10F11F12 Function keys
Group of keys that select and execute the corresponding menus displayed on
the LCD screen. These screen functions are related to the current operation.
3 Next Menu
A Displays the next page of the function key menu.
> Displays the next page of the main function key menu.
4 Key group for entering data.

Shift Switches the function of keys with a shift function. When the shift key is
pressed, the key's lamps goes on. Subsequent operation must be started with
this lamps on.

BS Back space key used to correct input data.

0,.,-/+,1,2,3, Numeric keys (ten-keypad) used for data input.

A/4,B/5,C/6,D/7,E/8 F/9 These keys become alphanumeric keys at shift function activation.

(Definition key group) The data input using the numeric keys is defined with these keys.

W/GHz/dBm/dB Validates data when W/GHz/dBm/dB unit system data is input.

mW/MHz/dBp/sec Validates data when mW/MHz/dB/sec unit system data is input.

uW/kHz/mV/ms Validates data when uW/kHz/mV/ms unit system data is input.
nW/Hz/uV/us/Enter Validates data when nW/Hz/lLWV/JLs unit system data or non-unit system data
is input.
5 Measure Key group used to start measurement.
Single Key used to execute measurement once.
Continuous Key used to execute measurement continuously .
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3.1 Panel Layout

No. Display Function outline
6 Copy Outputs display screen to the specified printer.(Hard copy function)
7  Cursor Key group used to control the cursor on the LCD screen.
Set Opens the input window for data in the item pointed to by the cursor. After
the completion of data entry, the window is closed.
Cancel Closes the window. The input data becomes invalid.
AL D>~ Moves the cursor.
8 Step Key group increment or decrement numeric data.
A~ Increments numeric data by the specified step value.
~ Decrements numeric data by the specified step value.
Entry using these keys is always validated every time the data incremented or
decremented.
9 (Rotary knob) Knob used for data input.
When this knob is turned clockwise, the value increases and when it is turned
counterclockwise, the value decreases. For input by the rotary knob, data is
validated each time it is incremented/decremented.
This knob is also used in item selection.
10 Main Input/Output Input/output connector for RF signal.(N type connector)
11 AUX Aucxiliary input/output connectors for RF signal.(TNC connector)
Input Auxiliary input connector for RF signal. This is used when the output level of
DUT is too low.
Output Auxiliary output connector for RF signal. This is used when the sensitivity of
DUT is too low.
12 AF Input AF signal input connector for Option 01(Analog), (BNC connector)
AF Output AF signal output connector for Option 01(Analog), (BNC connector)
13 DUT Interface Multi-pole connector used to control the DUT and measure the BER (D-SUB
connector, 25-pin, female ).
14 (Floppy disk drive) Slot in which the floppy disk is loaded for saving and recalling data, and
loading system program.
15 Stby On Change-over switch to turn the standby power supply on when the Line Input
on/off switch on the rear of this instrument is turned on.
In Standby mode, power is only supplied to the reference crystal oscillator.
16 Panel Lock Invalidates all key operations except the Panel Lock key and the Stby On
power supply switch on the front panel.
In lock mode, the lamps on this key goes on.
17 Remote Local Resets GPIB remote mode and returns to local mode.

18

Preset

In GPIB remote mode, the lamps (Remote) goes on.

Initializes measurement parameters.
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3.1

2

Rear panel layout

This paragraph describes the switch and connectors on the rear panel.

No. Display Function

19 O Input switch for AC power supply.
If this switch is turned off, the Power switch on the front panel cannot be
turned on.

20 (Fuses) Power supply fuses. For safety, always use fuses of the specified rating.

21 @ Frame grounding terminal. For safety, always ground this terminal.

22 (Memory card cover) The memory card is built-in. Close the cover for card use.

23 (Power supply inlet) For safety, always use a power supply of the rated voltage.

24 GPIB GPIB interface connector.

25 Parallel Parallel interface connector (conforms to Centronics type).
Used to connect printer (D-SUB connector, 25-pin, female).

26 Serial RS232C interface connector (D-SUB connector, 9-pin, female).

27 10 MHz Buffered Output 10 MHz reference signal (TTL level) for internal use is output (BNC
connector).

28 10 MHz/13 MHz Reference Input
10 MHz or 13 MHz reference signal (2 to 5 Vp-p) is input (BNC connector).

29 Detector Output RF burst signal detection output connector (BNC connector).

30 BER Input Signal input connectors for measuring bit error rate (BNC connector).

Data Input connector for measurement data of bit error rate (BNC connector).
TTL level signal is input.
Clock Input connector for clock of bit error rate (BNC connector).

TTL level signal is input.

31 Ext FM Input External FM modulation signal input connector for analog measurement,
(BNC connector)

32 Demod Output FM demodulated signal output connector for analog measurement, (BNC
connector)

33 Ext Trig Input Input connector for external trigger signal (BNC connector). TTL level
signal is input.

34 Ext Trig Output Output connector for external trigger signal (BNC connector). TTL level
signal is output.

35 (Fan) Instrument internal air cooling fan.

36 CDMA Reference Input Input connector for CDMA clock signal (BNC connector). TTL level signal
is input.

37 CDMA Reference Output Output connector for CDMA clock signal (BNC connector). TTL level signal
is output.

38 CDMA Timing Connector for CDMA timing (D-SUB25 connector, 25 pins, female).

3-4



3.1 Panel Layout

3.1.3

18
17
16

15

33
32
31
30

29

36

Panel layout

The front panel and rear panel layouts are shown in Figs. 3-1 and 3-2, respectively.

The numbers in the diagram correspond to those in paragraphs 3.1.1 and 3.1.2.
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3.2
3.2.1

3-6

Overview of Operation
Overview of functions

With option 01 Analog Measurement installed, the MT8801C can test an analog-sys-
tem mobile station (MS) for analog FM/ ¢M modulation characteristics, and an elec-
tronic device for low frequency characteristics in the Analog Tester mode.

Using the function menu displayed on the screen, carry out the following measure-

ments:

1. Transmitter measurement---TX Measure mode

The MT8801C outputs the modulation signal (AF) at the microphone terminal (Mic)
of the transmitter (TX) to control the Press-To-Talk (PTT) on/off.

The MT8801C also receives the RF signal from the transmitter to measure the items
below:

 RF frequency

* RF power

« FM/ ¢M deviation

» Modulation signal (AF) level

» Modulation (AF) distortion

» Modulation (AF) frequency

2. Receiver measurement---RX Measure mode

The MT8801C outputs the RF signal to a receiver (RX).

The MT8801C also receives the demodulation signal (AF, external speaker) from the
transmitter to measure the items below:

* Demodulation signal(AF) level

» Demodulation signal(AF) SINAD value

» Demodulation signal(AF) distortion

« Demodulation signal(AF) frequency

3. AF signal measurement---AF Measure mode

The MT8801C outputs an AF signal from the AF Output connector to the input termi-
nal of the DUT.

The MT8801C also receives the AF signal from the DUT using the AF Input connec-
tor to measure the items below:

* AF Input signal level

* AF Input signal frequency

* AF Input signal distortion



3.2 Overview of Operation

In addition to the above functions, the MT8801C also supports the following func-

tions:

 Save/recall
A maximum of 100 measurement conditions (parameters) can be saved on, or re-
called from, a 3.5-inch floppy disk.

* Copy
The screen display can be printed out on the external printer via a parallel interface
(Centronics).

- GPIB
The MT8801C can be remotely controlled using an external controller via a GPIB
interface.

» RS-232C
The MT8801C can be remotely controlled using an external controller via a serial
interface (RS-232C).
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3.2.2

3-8

Overview of operation

At power-on operation begins in "TX&RX Tester" (Transmitter and Receiver test)

status (Setup Common Parameter screen).

If measurement is to be started from another mode, or from other than a measurement

mode, first select one of the main menu items, as shown below.

TX&RX Tester (Transmitter and Receiver test)

Analog Tester (Analog measurement)

Recall (Parameter file recall)

Save (Parameter file save)

Change System (Measurement system change)

Instrument Set (MT8801C main-frame setting)

Change Color (Selection of screen color)

File Operation (File retrieval/deletion/protect, FD initialization)

Describes the overview of operation in the analog measurement mode.

(1)

(2)

@)

Selection of analog measurement mode

Press the [Main Func On/Off]F6 key to turn on the main menu.

The 1st page of the main menu is displayed at the bottom of the screen, horizon-
tally. Press the main menu [Analog Tester]F3 key to enter the analog measure-
ment mode.

If the analog measurement mode is desired to be started from another mode,
press the [Main Func On/Off]F6 key to turn on the main function. Then, the 1st
page of the main menu is displayed at the bottom of the screen, horizontally.

Press the main menu [Analog Tester]F3 key to enter the analog tester mode.
Selection of measurement items

Items are set by using cursor keys ([ A~ ,[~ L[ < 1. [ > 1), and other func-
tion keys while observing the screen menu.

Press the [Set] key to open the input window.
Item input

For selection items displayed: Select the required value by using the cursor keys
or rotary knob.

For mumeric values:

Input data using the numeric keys, and validate by pressing a unit key, [Enter]

key, or [Set] key. The window closes.



3.2 Overview of Operation

(4) Outline of screen configuration

The screen configuration is shown below. A tree-shaped Hierarchical configu-
ration of items below the main menu [Analog Tester] is indicated. (Details of
operation are explained in Section 4. The screens, setup items and function key
flowchart for each screen are summarized in Appendix A, "Screen and Function

Key Transition Diagrams.")

[Overview of screens in analog tester mode]

* Analog Tester mode

L Setup Common Parameter (Analog) screen

(TX/RX/AF analog common measurement parameter set screen)

—TX Measure mode
Setup TX Measure Parameter (Analog) screen
(TX Analog Measurement parameter set screen)
TX Measure (Analog) screen
(Simplex TX Analog Measurement screen)
TX Measure with SG screen

(Duplex TX Analog Measurement screen)

—RX Measure mode
L RX Measure(Analog) screen
g
(RX Analog Measurement screen)

'— AF Measure mode
L AF Measure(Analog) screen

(AF Analog Measurement screen)
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Section 3 Panel Layout and Overview of Operation

» Recall mode
L Recall Parameter screen

(Screen for recalling parameter-file/template-file/pattern-file)

» Save mode
L Save Parameter screen

(Screen for saving parameter-file/template-file/pattern-file)

+ File Operation mode
L File Operation screen

(Screen for file retrieval/deletion/protection-setup in FD, and FD initialization)

» Change System mode
Change System screen

(Screen for changing TX&RX Tester mode measurement system)

* Instrument Setup mode
L Instrument Setup screen
(Screen for setting up RS232C/GPIB, etc. for MT8801C main frame)

Note:

Change Color mode (Selection for screen display color) is setup using the

function key menu. There is no screen in Change Color mode.
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Describes the operation of the Option 01: Analog Measurement of the MT8801C Ra-

dio Communication Analyzer.

4.1 Turning on and off the Power ............cccceviiiiiinenns 4-2
4.1.1  Turning on the POWer ........cccooceveiiiieeiiieeeens 4-4
4.1.2 Turning off the Power........ccccocceiiiiiiiiiieennns 4-6
4.1.3 Setup state after power-on..........cccceevveernenns 4-6
4.2  Screen DescCriptions ........cccoceveneeinieiisiee e 4-7
4.3  Preparations ........ccccooeiiiiiii e 4-15

4.3.1 Setup for transmitter measurement
(Simplex transmitter (TX) measurement by TX
Measure(Analog) screen, Duplex transmitter
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(Analog) SCreeN) .....cuveeeeeeiiiieieee e 4-15
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(RX Measure SCreen) .......cccuveeeeeeeiiveeeeeeennns 4-21
4.3.3 Setup for AF signal measurement

(AF Measure SCreen) .......cccocceeeeiieeeenieeeenne 4-22
4.3.4 Calibration before measurement................... 4-22

4.3.5 Compensation for RF cable loss at transmitter
measurement (TX Measure screen)

--- Setting User Cal Factor .........ccccceveviienens 4-24
4.3.6 Setting the measurement system conditions:
Instrument Setup screen ........ccocceeeeviieeennee. 4-25
4.3.7 Setting the screen display color:
Change Color Menu .........ccceveeeeeiereiiieeens 4-30
4.4  Setting Common Measurement Parameter
— Setup Common Parameter(Analog) screen ......... 4-32

4.5 Transmitter (TX) Measurement
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TX Measure (Analog) screen, TX Measure with SG
(ANAIOQG) SCIEEN ..ot 4-35
4.5.1 Setting transmitter (TX) measurement parameter
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LSTo] (=12 o PP 4-35
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— TX Measure (Analog) screen, TX Measure

with SG (Analog) screen ........ccoccceeeeceeeennnee. 4-37
4.6 Receiver (RX) Measurement
—RX Measure (Analog) SCreen .......ccceeeeeeevcieieeenenn. 4-52
4.7 AF Signal Measurement
—AF Measure (Analog) sCreen ........cccceeeevceeeeiinenn. 4-57

4.8 Saving and recalling parameter data:
Save Parameter screen, Recall Parameter screen .. 4-61

4.9 Operating the file: File Operation screen ................. 4-67
4.10 Screen hard copy ... COPY ..ccvevrrueieriieniieeiiee e 4-70
4.11 Settings relating to remote control and panel key

Lo ] 01 (o IR 4-71
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Section 4 Operation

4.1 Turning on and off the Power

The MT8801C has two power switches: The Stby/On switch on the front panel and

1Ca! (main power) switch on the rear panel.

MT8801C front panel
Stby On ( %

0O 8 8 8 ® ®

Stby / On @ _ —

MT8801C rear panel

BRCRENCNONE!

CHC)

e i =
® | o yog
o : =
BN o L) L O/ & | switch

AC power inlet

@

Frame grounding terminal: Connect this
terminal to ground
to prevent electric
shock.

WARNING A\

- Protective grounding

If the power is turned on without protective grounding,
operator runs the risk of electric shock. If the MT8801C
does not have a three-pole (grounding type two-pole)
power outlet, be sure to connect the frame grounding (FG)
terminal on the rear panel or ground terminal of the acces-
sory power cable to ground before turning on the
MT8801C power.
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4.1 Turning on and off the Power

CAUTION A\

« Checking the power supply voltage

If the AC power supply voltage is improper, abnormal volt-

age may damage the mechanism inside the equipment.

Confirm that the AC power supply voltage is within the

specified rating before turning on the MT8801C power.

The following shows the specified power supply voltage

and frequency:

Voltage: 100 to 120 Vac or 200 to 240 Vac (Because an
automatic input voltage rating switching sys-
tem is used, the rating need not be switched.)

Frequency: 47 to 63 Hz

For normal MT8801C operation, leave the power switch on the rear panel set to on
when the AC power inlet is connected to the power outlet, and only use the Stby/On
switch on the front panel to turn the power on and off.

Check the power display lamps at the lower-left part of the front panel as listed in the

table below to confirm the power supply state.

Table 4.1 Power Display Lamp Indications and Power Supply States

Display lamp Power standby display lamp (green) Power on display lamp (orange)
\ (Stby) (On)
State
Main power off Off Off
Only main power on On Off
All power supplies on Off On
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411 Turning on the Power
Perform the power-on procedure through warming up the internal reference oscillator
to normal MT8801C operation in order of the following steps:
Step Operation Description
1. Connect the frame grounding terminal When using a three-pole power cable with a grounding
on the rear panel to ground. terminal, the MT8801C need not be grounded.
2. l.o A | Set the O | switch on the When the button is pressed down and set, it is I (On). Press
C] rear panel to O (Off). the button again to release it. When the button is set Off, the
AC power is turned off even if the power switch on the front
panel is set On.
3. Connect the power cable jack to the Fully insert the power cable jack so that there is a gap of 1 to
AC power inlet on the rear panel. 2 mm as shown in the figure below.
4. Connect the power cable plug to the AC
power outlet. Stby  On
Y a»
5. Set the O | switch on the rear panel to The Stby lamp on the front panel power switch
I (On) lights. @
The reference crystal oscillator circuit built in the MT8801C
starts to warmed up. Before operating the MT8801C under
low temperatures, warm up the crystal oscillator for 24
hours. The table below lists the stability of the crystal
oscillator based on the warm-up time.
Crystal oscillator stability
Item Stability
Startlng _ After 30-n_1|nute 5 x 10%/day or less
characteristics operation
Aging rate 8
(after 24-hour operation) 2x 10%/day or less
Stability at ambient
temperature change of crystal [ 5 x 10 or less
oscillator (25°C £25°C)
Stby On Stby On
— = -
6.

]

Hold down the Stby/On switch on the front
panel for a few seconds to set it On.

The On lamp on the front panel power switch
lights and the Stby lamp goes off. @

» Power is supplied to all circuits in the MT8801C, then the

MT8801C becomes operable.
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4.1 Turning on and off the Power

Notes:
If neither power display lamp lights, check the following:
1.  Are the power cables properly connected to the power inlet and power
plug?
2. Are the specified fuses set in the fuse holders?

Is the power supply voltage correct?

Notes:
The left figure shows the reference signal input/output connectors on the
MT8801C rear panel. The internal 10 MHz reference signal is output from the
10 MHz OUTPUT connector at TTL level. When the internal reference signal
is not used, input an external reference signal satisfying the following condi-
tions to the 10 MHz/13 MHz Reference Input connector:
i)  Frequency: 10 MHz *1 ppm, signal level: 2to 5 Vp-p
ii)  Frequency: 13 MHz t1 ppm, signal level: 2to 5 Vp-p
Set the reference frequency on the Instrument Setup screen (see paragraph
4.3.6) according to the external reference signal used as described in i) and ii)
above.
Warm up the external reference signal equipment separately from warming up
the MT8801C.

10MHz/13MHz 10MHz
Reference Buffered
Input Output
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41.2  Turning off the Power

Turn off the power as described below.
(1) Normal power-off procedures

Step Operation Result check
Stboy On . H Stby On
1. - The On lamp of the Power switch on the front -

panel goes off, and the Stby lamp lights.

@  Only the internal reference crystal oscillator is @

turned on.
Press the Stby/On switch on the front
panel for a few seconds to set it to Stby

state.

(2) Power-off procedures for storage or long stop

Step Operation Result check
Stboy On . . Stby On
1. - The On lamp of the power switch on the front — a»

panel goes off and the Stby lamp lights.

@ ¢ Only the internal reference crystal oscillator is @

turned on.
Press the Stby/On switch on the front

panel for a few seconds to set it to Stby

state.
2. LO &' Setthe Olswitch * The AC power is turned off. Both the Stby and sty on
on the rear panel to On lamps of the Power switch on the front panel - &
C] the | (off) position. 2o off.
 Only the internal reference crystal oscillator is @
turned on.

4.1.3  Setup state after power-on

» The Setup Common Parameter screen is displayed shortly after power-on. At this
time, parameters can be set by specifying Power-On Initial on the Instrument Setup
screen.(See paragraph 4.3.6.)

« If a short power failure occurs, the power switch on the front panel goes Off. In this

case, press the power switch On again.
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4.2 Screen Descriptions

4.2

Screen Descriptions

This paragraph describes the common items displayed on the screen.

M

Screen layout
The composition of the measurement screen is described below.

« Title display area
The type MT8801C, and date (¥*_**_*%¥) time (**:**:**) or user-defined
character string (title) are displayed on the top left line. These are set on the

Instrument Setup Screen.

 Screen name display area
The screen name (paragraph 3.2.2 (4)) and measurement system name are dis-
played on the second line from the top left.

« Measurement error messages display area
Messages for errors generated during measurement are reverse displayed on
the third line from the top left.

There are 7 measurement error messages as follows. Messages are shown in

high priority order.
[RF measurement]
Priority
High Input Level Over RF input level exceeded the hardware limit.
Level Over Level too high
I Level Under Level too low
Low  Deviation under Deviation too small

[AF measurement]

High Input Level Over AF input level exceeded the hardware limit
Level Over AF level too high
Low  Level Under AF level too low

« RF input/output display

"M" or "A" displayed on the first line from the top center indicates the RF
connector used.

M: Main Input/Output

A: AUX Input/Output

« Calibrated display

If the MT8801C is already calibrated, "C" is displayed on the second line from
the top center.
This is appeared after executing calibration in the RF Level/Power on the TX
Measure screen.

C: Calibrated
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4-8

* User calibration factor setting display

If a user calibration coefficient is being set, "U" is displayed on the third line from
the top center.
This is appeared when the user Cal. factor is set at the Setup TX Measure Parameter
Screen.

U: User Cal. Factor

Measurement mode display area

The measurement mode is displayed on the first line from the top center.

This is appeared depending on the Measure key (Continuous/Single).
Measure: Continuous: Continuous measurement

Measure: Single: Single (one time) measurement

Storage mode display area

The displayed value or waveform storage mode is displayed on the second line from

the top right.
This is the setting value of the storage mode on the current measurement screen.
Storage:

Normal: Normal display

Average : Averaging

(order of storage operations performed and total number of operations)

Menu display area

The titles of up to six main function keys (F1 to F6) are displayed horizontally along
the bottom.

When the [Main Fucn on off] (F6) key on the right is set On, the main function menu
is displayed.

When the [Main Func on off] (F6) key is set Off, the menu is displayed according to

the screen contents.
Use the Next Menu [ o ] key to display the next page.

The display of 1 (first page), 2 (second page), or later above the F6 menu indicates

the current page.

The titles of up to six function keys (F7 to F12) are displayed vertically along the
right side.

The display of 1 (first page), 2 (second page), or later under function key F12 indi-
cates the menu page number.

The current page is reverse displayed. If there are multiple pages, use the Next

Menu [ . ] key to display the next page under the F12 key.



4.2 Screen Descriptions

NN

4%7
8

[F7]

[F8]

[F9]

[F10]

[F11]

[F12]

[F1]

[F2]

[F3]

[F4]

[F5]

[Fé]

Fig. 4-1

Screen Layout

w P

[ IS e NEV I N

. Title/date and time
. Screen name
. Measurement error or measurement

being performed

. RF input switching
. Calibrated display
. User Cal display

. Measurement mode
. Storage mode
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(2) Function keys

The symbols displayed on the top right of the function keys indicate the follow-

ing functions:

*

H

(a)

(b)

(©)

Indicates a lower level function key is displayed when this function key
is pressed.

Indicates the screen is changed by pressing this function key.
Indicates a window is opened to set a value using the ten-keypad, Step

key, or rotary knob when this function key is pressed.

Menu for transition to lower hierarchy screen
(The Back screen key switches the current screen to the higher hierarchy

screen.)

TX -
Measure

Menu for transition to lower hierarchy menu

Storage *
Mode

Menu for opening the value setting window

Frequency

« Function key menu that select setting item:

One of the multiple selection keys (displayed in the same menu hierarchy) can

be selected. The top and right frames of the selected key are reverse dis-

played. (See para. (e) below.)

The setting values displayed in a key are changed alternately. When such a

key is selected, the set value is reverse displayed. (See para. (d) below.)

(d)

Menu on which set items are switched alternately (alternate key menu)

Main Func

| on K




4.2 Screen Descriptions

(e) Menu on which a set item is selected

[Example of the function key menu]
Modulation

AF Osc.1

- i
Frequency Selected item

AF Osc.1l
Deviation

AF Osc.1

Off

Back
Screen

[Example of the main function key menu]

TX RX AF Main Func
Measure Measure Measure on

!

Selected item
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(3) Entering the data

(a)
(i)

(ii)

Entering numeric data by opening/closing the window

Entering numeric data by moving the cursor and opening/closing the win-
dow

Move the cursor to the brackets enclosing the item to be set, then press the
Set key. The value setting window shown below is opened and numeric

data can be set.

Set value of selected item
: [OCH] =TX Meas. []

Entry  [pseelefeXeJe)Uizi4]

Min 0.300000MHz Max 3000.000000MHz

When a value is entered using the ten-keypad, Step key, or encoder, then
press the unit or Set key, the numeric data is defined and the window is
closed

If the Cancel key, a function key or main function key is pressed while the
window is open, the window is closed and the previously set value is dis-

played.

Entering numeric data by pressing a function key or main function key
When the key marked # on the top right of the menu is pressed, the value

setting window shown below is opened and numeric data can be set.

Frequency

l Press

jhekeha VANl 1 . 00000 0MHZ]

Min 0.300000MHz Max 3000.000000MHz

When a value is entered using the ten-key pad, Step key, or encoder, then
press the unit or Set key, the numeric data is defined and the window is
closed.

If the Cancel key, a function key or main function key is pressed while the
window is open, the window is closed and the previously set value is dis-

played.



4.2 Screen Descriptions

(b)

(©)

Entering selection item by opening/closing the window

Move the cursor to the brackets enclosing the item to be set, then press the
Set key. The selected item setting window shown below is opened and the
selected item can be set.

RF Input i

AUX

When an item in the window is selected using the cursor keys and the Set

key is pressed, the set value is defined and the window is closed.

Entering selected items using alternate keys
Selection items are displayed on the function key menu. Each time one of
these keys is pressed, set values are switched alternately. The currently

selected item is reverse displayed.

RF Level

| o ICEE |
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(©)

(d) Entering selected items using function keys with lower hierarchy

When the key marked * on the top right of the menu is pressed, the menu

set of the lower hierarchy shown below is displayed.

Select an item from the menu set and press the corresponding function key.

The menu display of the selected item is changed. When the return func-

tion key is pressed, display returns to the menu set of the higher hierarchy.

HPF

l Press

HPF

400Hz

300Hz

50Hz

Off

return

Entering the title

-+—— Selected item

See paragraph 4.3.6, "Instrument Setup screen.”



4.3 Preparations

4.3

4.3.1

Setup:

Preparations

This paragraph describes the preparations before measurement, as shown below.

1.Setup

2.Calibration before measurement

3.Compensation for RF cable loss at transmitter measurement--- Setting User Cal
Factor

4. Setting measurement system conditions---Instrument Setup screen

5.Setting screen display color---Change Color menu

Setup for transmitter measurement (Simplex transmitter (TX)
measurement by TX Measure(Analog) screen, Duplex transmit-
ter (TX) measurement by TX-Measure-with-SG (Analog) screen)

In the TX measurement, the MT8801C sends the AF signal to the DUT for modulating
the transmission signal of the DUT, and receives the transmission signal. Then, modu-

lates the signal to measure the modulation degree.

There are 2 methods for sending the AF signal to the DUT for modulation.
1.Sending AF signal with AF Output connector (front panel)
2.Sending AF signal with DUT Interface connector (front panel)

Setup is described depending on these methods, below.

(a) Setup using AF Output connector (at front panel)

There are two connection modes depending on the transmission level ranges of
the device under test:
(i) Condition: output level of the transmitter: +10 to 40 dBm

MT8801C front panel

FDD

L

=)
(@]
@
@
@ Divice under test
JEE (transmitter)
RF OUT
RF cable
BNC cable Mic
Fig. 4-2
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(ii)) Condition: Output level of the transmitter: —30 to +5 dBm

Setup:
MT8801C front panel
=l == —J]
-
&
(@]
@
S [e>)
o= O &
= = Divice under test
RF cable RF OUT
BNC cable MIC
Fig. 4-3

Note 1:
When measurement is performed using the Main Input/Output connector,
highly accurate measurement is enabled by measurement and absolute value
calibration using the power meter built in the MT8801C at RF Level/

Powermeasurement.

Note 2:
The RF receiving sensitivity can be increased for measurement by using the
AUX Input connector.
The lowest level of the signal input to the AUX Input connector (=30 dBm) is
25 dB below that of the Main Input/Output connector (—5 dBm).

Note 3:
The AUX connector is a TNC connector. If the standard accessory of the
MTS8801C is used, also use the coaxial adapter (N-J - TNC-P) and coaxial

cable.
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CAUTION A\

« The maximum input level of the AUX Input connector
The maximum input level of the AUX Input connector is
+20 dBm. If a signal whose level exceeds the specified
value is input, the internal circuit of the MT8801C may be
damaged.

« AUX Output connector
The AUX Output connector is the dedicated output con-
nector of the signal generator in the MT8801C. If a trans-
mitter signal is input in the AUX Output connector, the in-
ternal circuit may be damaged.
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[DUT Interface connector]

The DUT Interface connector is equipped on the bottom of the MT8801C front panel

to receive signals for control and measurement.

The following lists the specifications and functions of the DUT connector and gives

and notes on its use.

1)

Specifications of the DUT Interface connector

The DUT Interface connector is a 25-pin female D-SUB connector.

Signal assignmen

Pin number | Signal name Signal type Specification Direction

1 GND Signal ground -—-

2 DUT_TXD12 Spare output 12 V level MT8801C — DUT
3 DUT_RXD Spare input SVTTL/3V C-MOS / 12V | MT8801C « DUT
4 DUT_RTS12 Spare output 12 V level MT8801C — DUT
5 DUT_CTS Spare input 5V TTL/3V C-MOS / 12V | MT8801C « DUT
6 AF_SHELL | AF signal output (balanced output -) MT8801C — DUT
7 GND Signal ground -—-

8 DUT_RTS5 Spare output 5 VTTL level MT8801C — DUT
9 DUT_INO Spare input 5SVTTL/3 V C-MOS level |MT8801C «— DUT
10 DUT_IN1 Spare input 5 VTTL/3 V C-MOS level |MT8801C «— DUT
11 DUT_IN2 Spare input 5 VTTL/3 V C-MOS level |MT8801C «— DUT
12 DUT_IN3 Spare input 5 VTTL/3 V C-MOS level |MT8801C «— DUT
13 PRSS_TLKO Press talk switch O Current capacity: 0.5 A or less| MT8801C — DUT
14 DUT_OUTO Spare output 5 VTTL/3 V C-MOS level |MT8801C — DUT
15 DUT_OUT!1 Spare output 5 VTTL/3 V C-MOS level | MT8801C — DUT
16 DUT_OUT2 Spare output 5 VTTL/3 V C-MOS level | MT8801C — DUT
17 DUT_OUT3 Spare output 5 VTTL/3 V C-MOS level |MT8801C — DUT
18 AF_SIGNAL | AF signal output (balanced output +) MTS8801C — DUT
19 DUT_TXDS Spare output 5 VTTL level MTS8801C — DUT
20 12VOUT +12 V power output 12 V, 50 mA or less MTS8801C — DUT
21 BCLK_IN BER measurement clock 5 VTTL/3 V C-MOS level | MT8801C «— DUT
22 BDAT_INBER Measurement data 5 VTTL/3 V C-MOS level | MT8801C <« DUT
23 DUT_TXD3 Spare output 3V C-MOS level MT8801C — DUT
24 DUT_RTS3 Spare output 3V C-MOS level MT8801C — DUT
25 PRSS_TLK1 Press talk switch 1 Current capacity: 0.5 A or less| MT8801C — DUT
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4.3 Preparations

2)

Pin descriptions
2.1) Signal ground (GND)
This signal ground is the common grounding terminal of all signals using this

connector.

2.2) 12 V power output
The 12 V power output can be used for the DUT or external interface for the
DUT.

The maximum current capacity of this output is 50 mA.

2.3) AF signal output
AF signal output is used for mudulation. (Balanced output)
Use the shield wire for the MIC input cable. Ground the outer sheath.

2.4) Press talk switch
This terminal is used to control the press-to-talk switch of the DUT.

2.5) BER measurement signal

The BER measurement signal is applied to this terminal to receive the data out-
put from the DUT when measuring receiving sensitivity of the digital radio.
Since this terminal is not used for the Option 01 (Analog measurement), leave

this terminal unconnected.

2.6) Spare input and output
Spare input and output are terminals provided for future expansion. The
MT8801C (Analog measurement) does not support these terminals. Leave these

terminals unconnected.
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(b) Setup using DUT Interface connector (at front panel)

MT8801C front panel

[ (ot 55

o

= =

nage () —

& @

-

ol o @ e <9 Divice under test
1 o — (transmitter)

RF OUT

RFcable

MIC

Dedicated cable

Fig. 4-4
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4.3.2 Setup for receiver measurement (RX Measure screen)

Send the modulated RF test signal from the MT8801C to the DUT which demodulates
the signal, input the demodulated result to the MT8801C, then measure the distortion

ratio.

MT8801C front panel
(=
:
Sl @
- = 968 Divice under test
(receiver)
RF IN
RF cable
SPEAKER
Fig. 4-5
Note:
Levels of RF signal output from the MT8801C are as follows:
Main: ~133to-13 dBm

AUX Output: —133 to +3 dBm: The maximum level is 20 dB higher than

that of the Main connector.

CAUTION A

« AUX Output connector
The AUX Output connector is the dedicated output con-
nector of the signal generator in the MT8801C. If a trans-
mitter (DUT) signal is input in the AUX Output connector,
the internal circuit may be damaged.

- About switching the RF measurement connector
The MT8801C has the Main Input/Output, AUX Input, and
AUX Output connectors for measuring RF signal. The
MT8801C selects and uses any one of them. (The used
connector is selected by the RF Input/Output on the In-
strument Setup screen.)
Use the selected connector for measurement.
Note that when the Main Input/Output connector is used
for RX measurement, the signal to be measured may leak
to the AUX Output connector.
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4.3.3  Setup for AF sighal measurement (AF Measure screen)

Setup:

MT8801C front panel

; /nritsy|

RIEEEEEE]

O o 0o © @ @

ﬂ FDD —

Divice under test

AF IN

AF OUT

Fig. 4-6

4.3.4 Calibration before measurement

The MT8801C has two types of power measurement functions.

For high precision measurements, calibrate the MT8801C as shown below.

(a) Power meter function

Select Power Meter for Power measure method on the Setup TX Measure Pa-
rameter screen to use the power meter function.

The power meter function uses a thermo-couple to measure the average power
with high precision.

Calibrate the MT8801C at the zero power point for high-precision measure-
ments.

Zero-point calibration: Disconnect anything from the Main Input/Output con-
nector to set no input power, and press the [Zero Set] F11 key to automatically

calibrate the power meter at the zero power point.

Note:

The power meter function is effective only when the Main connector is used.
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(b) IF Level Meter function

Select IF Level Meter for Power measure method on the Setup TX Measure

Parameter screen to use the IF level meter function, which measures the level

with an excellent linearity. For high precision measurement, internal calibration

is required.

There are two types of internal calibrations of the Adjust Range and Manual

Calibration, as described below.

Adjust Range:

Manual Calibration:

Notes:

Optimizes the internal RF ATT, A/D input level, and
power meter range of the MT8801C for the signal to be
measured.

Calibrates the measured power value in the RF Power
screen using the MT8801C built-in power meter.
Pressing the Calibration Cancel key clears the calibration
factor to 0 dB.

The calibration factor may become incorrect when the
internal temperature rises, the ambient temperature
changes, the measurement frequency changes etc.. For
precise measurement of the TX power, perform Manual

Calibration at that time.

Manual Calibration is effective only when the Main connector is used.

2. If the MT8801C input level is small or the input frequency does not

match the setup frequency, the Adjust Range and Manual Calibration

may not be performed properly.

3. Execute Adjust Range and Manual Calibration while the measurement

signals are input stationary.

4.  Performing Manual Calibration results in an error (corrected data cannot

be generated), and calibration factor of the Manual Calibration (held be-

fore the execution) is lost.
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4.3.5

Compensation for RF cable loss at transmitter measurement (TX

Measure screen)

--- Setting User Cal Factor

When conducting the transmitter (TX) measurement, set the loss of the RF cable con-

necting the MT8801C and transmitter under test as a correction value (User Cal Fac-

tor) to measure RF power in the transmitter under test.

Step Key operation

Description

1.

[Main Func on off]F6

[Analog Tester]F1

[TX Measure]F1

Next Menu [ e |
[Setup TX Parameter]F7
Cursor [ N ][ ~1

[Set][-/+] [0] [1] to [9] [BS]

[Enter]
[Back Screen]F12

Sets Main Func on to display the first page of the Main Menu at the bottom of

the screen.

Displays the Setup Common Parameter (Analog) screen.
Displays the first page of the TX Measure menu.

Displays the second page of the TX Measure menu.
Displays the Setup TX Measure Parameter (Analog) screen.
Moves the cursor to User Cal Factor.

Enter the RF cable loss.

Example: For 5 dB loss, enter 5.00 dB.

Defines the entered value.

Returns to the Setup Common Parameter (Analog) screen.
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4.3.6 Setting the measurement system conditions: Instrument Setup

screen

Set the standard frequency of the measurement system (10 MHz or 13 MHz), RF

connector (Main or AUX), screen title/date/time display, interface (GPIB or RS-
232C), printer (ESC/P), and alarm (on or off) on this screen.

Procedure for transition to the Instrument Setup screen

Step Key operation

Description

1. [Main Func on off]F6 Set Main Func on.

The first page of the Main Menu appears at the bottom of the screen.

Next Menu [ « ] Displays the second page of the Main Menu.

2. [Instrument Setup]F2 Sets Instrument Setup mode.

The Instrument Setup screen appears.

The Instrument Setup function key menu appears on F7 to F12.

MT8801 99/10/12 12:34:56
<< Instrument Setup >>

Frequency Reference Frequency
RF Input/Output
Display Display Title

Title

Clock Display

Interface Connect to Controller

GPIB Address

RS232C Baud Rate
Parity
Data Bit
Stop Bit

Hard Copy Output Device
Type

Alarm

[10MHZz]
[Main]
[Date/Time]
[PHS TX & RX Tester
[YY/MM/DD ]
[GPIB]

[01]
[2400bps]
[Even]
[8bits]
[1bit ]

[Printer (Parallel)]
[ESC/P]

[On ]

Instrument

Date

Time

Power On*
Initial

Main Func

on [

Fig. 4-7 Instrument Setup Screen
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« Set the following items:

Item Range Initial value

Frequency

Reference Frequency

10 MHz, 13 MHz 10 MHz
RF Input/Output Main, AUX Main
Display
Display Title
User Define, Date/Time, Off User Define
Title User Define, Date/Time, Off
(32 alphanumeric characters) (*1)
Clock Display
YY/MM/DD (year, month, day)
MMM-DD-YY (month, day, year)
DD-MMM-YY (day, month, year) YY/MM/DD (year, month, day)
Interface
Connect to Controller
GPIB, RS-232C GPIB
GPIB
Address 00 to 30 01
RS232C
Baud Rate 1200, 2400, 4600, 9600 (bps) 2400
Parity Even, Odd, Off Even
Data Bit 7 bits, 8 bits 8 bits
Stop Bit 1 bit, 2 bits 1 bit
Hard Copy
Output device Printer (Parallel), File Printer (Parallel)
Type ESC/P, HP2225... for Printer (Parallel) ESC/P
BMP (B&W)... for File
Alarm On, Off On

*1
Entering the title:
A title up to 32 characters can be entered in the title display area. (User Define)
MTS8801C**_**_**(date)**:**:**(time) is displayed as an initial value.
(Date/Time)
Enter a title according to the following steps. (User Define)
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Step Key operation Description

1. Cursor[ ~N][~1] Moves the cursor to the Title entry area.
[Set] Opens the Tile entry window.

Moves the cursor into position in the Title entry area to enter character.

2.

3. Step[ ~N]1[~1
4. Cursor [<] [>]

5. [Enter]

6. [BS]

7.

8. [Set]

Select a character.

Defines the character.

Correct any incorrect character.

Repeat steps 3 to 6 to enter all characters in the Title entry area.

Defines the entered character string.

« Function keys

Main function key:
Function keys:
[Date]F7:

[Time]F8:

[Power On Initial ]F9:

[Previous Status]F7
[Recall File]F8
[File No.]F9

[return]F12

None

Opens the date entry window.

Opens the time entry window.

Displays the Power On menu to select Initialization modes, which are classified into
Previous Status and Recall File.

Initial value: Previous Status

When Previous Status mode is selected, the parameters after power-on retain the status
held before the previous power-off.

When Recall File mode is selected, the parameters after power-on are set by reading the
specified file.

Sets the parameters after power-on to the status held before the previous power-off.
Accesses the floppy disk to call the parameter file list.

Opens the parameter-file setting-location (number) entry window.

File No.: 0to 99, Initial value: 0

Returns to the previous menu.
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« Selecting Power On Initial mode

The following describes how to select parameter initialization mode after power-on.

1. Selecting Previous Status mode

Step Operation
1. Press the [Power On Initial] (F9) key.
2. Press the [Previous Status] (F7) key.
3. Press the [return] (F12) key to define the parameters then return to the previous menu.

2. Selecting Recall File mode (being developed)

Step Operation
1. Press the [Power On Initial] (F9) key.
2. Set the floppy disk (on which parameters to be read before power-on are written) in the floppy disk
drive.
3. Press the [Recall File] (F8) key. (Access the floppy disk to call the parameter list file.)
4. Display the parameter file to be set on the screen.
5. Press the [File No.] (F9) key. (Open the parameter-file setting-location [number] window.)
6. Enter the number of the parameter file to be set.
7. Press the [Set] key to define the parameters, then press the [return] (F12) key to return to the

previous menu.

Notes:

« Ifno floppy disk is set before power-on or a floppy disk other than that used
at setting is used, parameters may be set in Previous Status mode or differ-
ent parameters may be set.

« The ambient temperature range of the floppy disk is specified as 5 to 45 °C.
If a set temperature is outside the specified range, operation is not guaran-
teed.
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» Changing the time and date of the built-in clock

1. Changing the date

Step

Operation

A S

[Date] F7

Cursor [ A~ ][~
[Set]

0to9, [BS]

[Set]

Opens the date setting window.

Displays the current date and time of the built-in clock.
Moves the cursor to the part to be changed.

Opens the setting window.

Sets the data.

Closes the setting window and establishes the set value.

2. Changing the time

Step Operation
1. [Date] F7 Opens the time setting window.
Displays the current time of the built-in clock.
2. Cursor[ A~ ]J[~1] Moves the cursor to the part to be changed.
3. [Set] Opens the setting window.
4. 0to9, [BS] Sets the data.
5. [Set] Closes the setting window and establishes the set value.

Note:

To stop changing the date or time of the built-in clock

To stop changing the date or time after opening the setting window of the built-
in clock, press the [Cancel] key in the above Step 4 or 5 (do not use the [Set]
key). If the [Set] key is pressed again after the date and time window is
opened, the value on the setting window is set again. The date and time win-
dow remains in the state when the window was opened. Therefore, if the [Set]
key is pressed without changing the display on the window, the date and time

of the built-in clock are delayed.
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4.3.7  Setting the screen display color: Change Color menu

To set a screen color, display the Change Color menu as follows.
(The F7 to F12 function keys menu changes to the Change Color menu, but the screen

does not change.)

Step Key operation Description
1. [Main Func on off]F6 Sets Main Func on.
The first page of the Main Menu appears at the bottom of the screen.
Next Menu [ (| Displays the second page of the Main Menu.
2. [Change Color]F3 Sets Change Color mode.
The Change Clr. function key menu appears on F7 to F12.
3. Use the function key on the next page to set a color.
4. [return]F12 Returns to the previous menu.

 Function keys
Main function key: None

Function keys:

Change Color menu: Initial value: Color Pattern 1

[Color Pattern 1] F7: Selects Anritsu-specified color 1.

[Color Pattern 2] F8: Selects Anritsu-specified color 2.

[Color Pattern 3] F9: Selects Anritsu-specified color 3.

[Color Pattern 4] F10: Selects Anritsu-specified color 4.

[Define User Color] F11: Displays the Define Clr. menu to set a user-specified color.

[Copy Color Ptn from] F7  Displays the [Copy from] menu to select an Anritsu-specified color as an original

color to set a user-specified color.

[Color Pattern 1] F7 Selects Anritsu-specified color 1 as an original color.
[Color Pattern 2] F8: Selects Anritsu-specified color 2 as an original color.
[Color Pattern 3] F9 Selects Anritsu-specified color 3 as an original color.
[Color Pattern 4] F10: Selects Anritsu-specified color 4 as an original color.
[return] F12: Returns to the previous menu.

[Select Item frame **] F8:  Selects the screen configuration field to set a display color.

Use a number ** from O to 16 for this setting. The number increases in step of one

by pressing this key.
[Red *] F9: Set red intensity of the item frame selected by F8.
[Green *] F10: Set green intensity of the item frame selected by F8.
[Blue *] F11: Set blue intensity of the item frame selected by F8.
[return] F12: Returns to the previous menu.
[return] F12: Returns to the previous menu.
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« Relation between screen assignment and number ** in [Select Item Frame **] F8 key

[Select Item Frame 0]
[Select Item Frame 1]
[Select Item Frame 2]
[Select Item Frame 3]
[Select Item Frame 4]
[Select Item Frame 5]
[Select Item Frame 6]
[Select Item Frame 7]
[Select Item Frame 8]
[Select Item Frame 9]
[Select Item Frame 10]
[Select Item Frame 11]
[Select Item Frame 12]
[Select Item Frame 13]
[Select Item Frame 14]
[Select Item Frame 15]
[Select Item Frame 16]

Back-screen of function keys

Back-screen of the main function keys

Display frame of function and main function keys
Characters and display frame of function and main function keys
Back-screen of waveform display

Scale line and frame of waveform display
Waveform display (1)

Waveform display (2)

Display other than function and main function keys
Characters right over the main function keys
Measurement execution error display

Template and zone frames

Marker

Window back-screen

Window shade and characters

(Not used)

Back-screen
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4.4

Setting Common Measurement Parameter —
Setup Common Parameter(Analog) screen

Set the common measurement parameters on Setup Common Parameter(Analog)
screen befor the TX/RX/AF-analog

signal measurements.

Procedure for transition to the Setup Common Parameter(Analog) screen:

Step Key operation

Description

1.

2.

[Analog Tester]F3

[Main Func on off]F6

Sets Main Func on.

The Main-menu 1st page appears at the bottom of the screen.

Displays the Setup Common Parameter(Analog) screen.
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TX Measure
<< Setup Common Parameter (Analog) >> S
TX
RF Frequency
Charnel & Frequency  : CEEEEE] = TX Meas. [ 100.000000MHz] Lbeasure
RX Meas. [ 100.0000000Hz]
Channel spacing : [ 25.000kHz]
RF Level
TR Measure Ref Level : [ 30.6dBml
TX Power meter range : [ 49.06dBm]
RX Measure Output Level : [ -55.8dBm]
>
AF level input TX Measure
Range : [ 30V] with SG
Impedance : [100kQ1
AF level output
Impedance : [ 600Q]
B
1 . I
T® RX AF Main Func
Measure Measure Measure On

Fig. 4-8 Setup Common Parameter(Analog) screen




4.4 Setting Common Measurement Parameter

* Set the following items.

ltem Range Initial value
RF Frequency
Channel & Frequency Channel :0 to 9999 CH 0 CH Note 1
TX Frequency : 0.300 000 to 3 000.000 000 MHz 100.000 000 MHz
RX Frequency : 0.300 000 to 3 000.000 000 MHz 100.000 000 MHz
Channel spacing —9999.999 to 9 999.999 kHz 25.000 kHz
RF Level
TX Measure Ref Level Main connector: —10 to 42 dBm 30.0 dBm
AUX connector: —30 to 22 dBm —
TX Power meter range 40.0 dBm/30.0 dBm/20.0 dBm/10.0 dBm 40.0 dBm Note 2
RX Measure Output Level Main connector: —133.0 to —13.0 dBm —55.0 dBm
AUX connector: —133.0 to +7.0 dBm —_—
AF Level input
Range 30 V/4 V/400 mV/40 mV 30V
Impedance 100 k€2/600 100 kQ
AF Level output
Impedance 50 /600 € 600 Q
Note 1 :

Any combination of frequency with Channel can be used.

When the Channel is changed, the frquency changes automatically with keep-

ing the channel spacing.

However, if the Channel is changed using the ten-key pad, the frquency does

not change.

When the frequency is set, the channel set value does not change.

Note 2 :

Display value of TX Power Meter range [dBm] = TX Power Meter set
value[dBm] + User Cal Factor[dB] (User Cal factor[dB] is set on the Setup TX

Measure Parameter(Analog) screen.)
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* Main-function keys:

[TX Measure]F1 Displays the TX Measure(transmitter measurement) function keys on F7 to F12.
[RX Measure]F2 Displays the RX Measure(receiver measurement) function keys on F7 to F12.
[AF Measure]F2 Diaplays the AF Measure(AF signal measurement) function keys on F7 to F12.

o TX Measure(transmitter measurement) function keys:

1st page

[TX Measure]F7 Displays the TX Measure screen.

[TX Measure with SG]JF10  Displays the TX Measure with SG screen.

2nd page

[Setup TX Param.]F9 Displays the Setup TX Measure Parameter(Analog) screen.

* RX Measure(receiver measurement) function key:
[RX Measure]F7 Displays the RX Measure screen.

» AF Measure(AF signal measurement) function key:

[AF Measure]F7 Displays the AF Measure screen.
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4.5 Transmitter (TX) Measurement

4.5 Transmitter (TX) Measurement — Setup TX Mea-
sure Parameter(Analog) screen, TX Measure (Ana-
log) screen, TX Measure with SG (Analog) screen

4.5.1 Setting transmitter (TX) measurement parameter — Setup TX
Measure Parameter(Analog) screen

Set the TX measurement parameters on Setup TX Measure Parameter(Analog) screen
befor the TX-analog signal
measurements.

Procedure for transition to the Setup TX Measure Parameter(Analog) screen:

Step Key operation Description

1. [Main Func on off]F6 Sets the Main Func on to display the Main-Menu 1st page at the bottom of the
screen.

2. [Analog Tester]F3 Displays the Setup Common Parameter(Analog) screen.

3. [TX Measure]F1 Displays the TX Measure (transmitter measurement) function-key 1st page
on F7 to F12.

4. Next Menu[ ™ ] Displays TX Measure function-key 2nd page on F7 to F12.

5. [Setup TX Param.]F9 Displays the Setup TX Measure Parameter(Analog) screen.

TX Parameter

<K Setup TX Measure Parameter (Analog) >>

User Cal Factor 1l ©.codBj;
Power measure method : [ Power Meter 1]
RF measure mode : [AlL ]

Demod. output terminal (rear panel)

Demodulat ion : FM

Range : [48kHz] -

F e ook

i : Hto 1. .
1:

Main Func
On

Fig. 4-9 Setup TX Measure Parameter(Analog) screen 4-35
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+ Set the following items.

Item Range Initial value

User Cal Factor -30.00 to 30.00 dB, 0.01dB step 0.00 dB
Power measure method Power meter, IF Level meter Power meter Note 1
RF measure mode All, RF only All Note 2
Demod. output terminal

Range 40 kHz, 4 kHz 40 kHz

HPF 300 Hz, off 300 Hz

LPF 3 kHz, off 3 kHz

De-emphasis on, off off

Squelch Auto, off Auto

Note 1 :

* Main-function key:

 Function key:
[Back Screen]F12
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IF Level Meter is fixed to be used for AUX Input.

Note 2 :

In the RF Only mode, only both the RF Freq. and RF Power are measured for

transmitter measurement.

AF values (Deviation, AF Level, AF Freq., and Distortion) are not measured.

These not-measured AF items are indicated by - mark.

None

Returns to the Setup Common Parameter (Analog) screen.



4.5 Transmitter (TX) Measurement

4.5.2

Transmitter (TX) measurement — TX Measure (Analog) screen,
TX Measure with SG (Analog) screen

Simplex transmitter (TX) analog measurement is performed on the TX Measure (Ana-
log) screen. (Para. (1))

Duplex transmitter (TX) analog measurement is performed on the TX Measure with
SG (Analog) screen. (Para. (2))

Note :
When the RF Measure mode is set to the RF Only mode on the Setup TX
Measure Parameter(Analog) screen, only both the RF Freq. and RF Power are
measured for transmitter measurement.
AF values (Deviation, AF Level, AF Freq., and Distortion) are not measured.

These not-measured items are indicated by - mark.

(1) Simplex transmitter(TX) measurement — TX Measure (Analog)
screen

In the TX Measure (Analog) screen, simplex-transmitter (TX) analog signal is
measured.

Procedure for transition to the TX Measure (Analog) screen:

Step Key operation

Description

1.

2.
3.

4.

[Main Func on off]F6

[Analog Tester]F3
[TX Measure]F1

[TX Measure]F7

Sets the Main Func on to display the Main-Menu 1st page at the bottom of the

screen.
Displays the Setup Common Parameter(Analog) screen.

Displays the TX Measure(transmitter measurement) function-key 1st page on
F7 to F12.

Displays the TX Measure (Analog) screen.
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Bl Measure : Single AF Osc.
K TX Measure (Analog) >> Storage : Normal "
PF_Osc.l
RF Frequency AF Level/Distortion signal
1900 . PRRASIHz Level AF Osc.1
+Q . RASkHz 2 .46 72kHz rns | v1 Relativel
——— _.——dB Relative On ml
RF Pouer Distortion
2.555 U 2.11%
27 . 4<4dBn Frequency FPF Osc.1
—— .——®B Relative 19004 .O7PHz requency
Range : 30.6dBm Filter : Off
HPF : Off AF Osc.l
— Deviation FM De—emphasis : Off Level
3 .497kHz
Det : (p—p)/2
HPF - 33&?2 A 0Osc. |
LPF : 3kHz | VRN Off |
->
k
AF Osc.1 o Sgigen
Freq. 1000. Level 100.0 mVY
AF Osc.2 1
Freq. 1000 .0Hz Level Off
Channel :  OCH Frequency : 100.000000MHz  Level : 30dBm [Jffl2 |
AF Level RF RF Deviation AF Osc. Main Func
Frequency |Level/Power On

Fig. 4-10 TX Measure (Analog) screen

Note 1:

Relative values (RF Power and AF Level, which are always displayed) are
displayed with —.- dB until the [Set Relative]F8 key is pressed.

Note 2:

Display value of RF Power Meter range [dBm] = TX Power Meter set
value[dBm] + User Cal Factor[dB]
(User Cal Factor[dB] is set on the Setup TX Measure Parameter(Analog)
screen.)
IF Level Meter is fixed to be used for AUX Input. Then, Power Meter is not
used and the Range is not displayed.



4.5 Transmitter (TX) Measurement

¢ Main-function keys:
Ist page
[AF Level]F1
[RF Frequency]F2
[RF Level/Power|F3
[Deviation]F4
[AF Osc.]F5
2nd page

[PTT On Off]F4

e AF Level function keys:
Ist page
[Distortion Unit]F7

[Set Relative]F8

[Filter]F9

[HPF]F10

[De-emphasis]F11

[Back Screen |F12

2nd page

[Storage Mode]F9
[Normal]F7
[Average]F8
[Average Count]F9

[return]F12
[Back Screen]F12

Displays the AF Level function keys on F7 to F12.

(Settings for demodulating RF signal from transmitter)

Displays the RF Frequency function keys on F7 to F12.

(Settings for changing the frequency of the RF signal from transmitter)
Displays the RF Level/Power function keys on F7 to F12.

(Settings for measuring the level and power of the RF signal from transmitter)
Displays the Deviationfunction keys on F7 to F12.

(Settings for measuring the FM/gM of the RF signal from transmitter)
Displays the AF Osc.function keys on F7 to F12.

(Settings modulation signal to transmitter)

Turns press-talk function on/off. When on, displays PTT On.
When removed from TX Measure screen, PTT is set to off, automatically.

Selects the distortion measurement unit of dB or %.
Initial value: %
Displays the relative value with the reference value that is the measured level when this
key is pressed.
Selects the estimation filter of ITU-T P.53, C-MESSAGE, 6 kHz BPF, or Off.
Initial value: Off

Note :

The HPF of 400 Hz is the filter for tone signal rejection.

Selects the HPF of 400 Hz or Off.
Initial value: Off
Selects the De-emphasis of 750 s or Off.
Initial value: Off

Returns to the Setup Common Parameter (Analog) screen.

Displays the Storage Mode menu for all the measured results on the screen.
Sets normal mode. (Initial value)
Sets average mode.
Sets number of Averaging processings.
2 < Set value <9999
Initial value: 10
(In the average mode, the measurement is of single mode, which displays the
averaged results in each measurement, and stops measurement when the Average
Count reached.)
Note that the Power Meter has not the average mode.
Returns to the AF Level menu.

Returns to the Setup Common Parameter (Analog) screen.
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» RF Frequency function keys:

[Frequency]F7
[Channel ]F8
[Back Screen ]F12

» RF Level/Power function keys:

1st page

[Ref Level]F7
[Set Relative]F8

[Storage Mode]F9

[Calibration]F10

[Adjust Range]F11

[Back Screen |F12
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Changes the RF frequency. (See para. 4.4 for the changing method.)
Changes the channel number. (See para. 4.4 for the changing method.)

Returns to the Setup Common Parameter (Analog) screen.

Changes the reference level. (See para. 4.4 for the changing method.)
Displays the relative value with the reference value of 0 dB that is the level when the key

is pressed.

[Normal]F7
[Average]F8
[Average Count]F9

[return]F12

Displays the Storage Mode menu for all the measured results on the screen.

Sets normal mode. (Initial value)

Sets average mode.

Sets number of Averaging processings.

2 < Set value < 9999

Initial value: 10

(In the average mode, the measurement is of single mode, which displays the
averaged results in each measurement, and stops measurement when the Average
Count reached.)

Note that the Power Meter has not the average mode.

Returns to the RF Level/Power menu.

Displays the level calibration menu.

Disappears when the Power measure method is set to Power Meter on the Setup TX

Measure Parameter (Analog) screen.

[Manual Calibration]F7

[Calibration Cancel]F8
[return]F12

Performs the level calibration.

Calibrates the absolute value of the measured results of the IF Level Meter with the
built-in Power Meter.

During calibration, the window indicating calibration in progress is displayed on
the screen.

Disappears when AUX connector used.

Deletes level calibration data.

Returns to the RF Level/Power menu.

Sets the measurement level ranges (RF power meter range and reference level) to the

status appropriate for measurement signals.

Returns to the Setup Common Parameter (Analog) screen.



4.5 Transmitter (TX) Measurement

2nd page (Disappears when the Power measure method is set to IF Level meter on the Setup TX Measure Parameter

(Analog) screen.)

[Power Meter Range Up]F7 Up the Power-Meter measurement range.

[Power Meter Range Down]F8

[Power Meter Zero Set]F11

[Back Screen |F12

Deviation function keys:

Ist page
[Demod.]F7

[Relative On Off]F8

[Det Mode]F9

[HPF]F10
[LPF]F11

[Back Screen |F12
2nd page

[Storage Mode]F9

[Normal]F7
[Average]F8

[Average Count]F9

[return]F12
[Back Screen]F12

Down the Power-Meter measurement range.

Calibrates the Power-Meter zero point.

(Sets the input level of the Main Input/Output connector to 0, and press this key to

calibrate zero point of the power meter, automatically.)

Returns to the Setup Common Parameter (Analog) screen.

Note :

When the unit key [dBu/V] pressed, it is assumed as “dBu” for RF level set-
ting, and as “V” for AF level setting.

Selects the demodulation function of FM (measurement unit: kKHz) or gM (measurement
unit: rad). Initial value: FM

Displays the relative value with the reference value that is the measured level when the
key is pressed.

Initial value: Off

Selects the detection mode of:

1st page: (P-P)/2, +P, —P, RMS

2nd page: (P-P)/2 Hold, +P Hold, —P Hold

Initial value:(P-P)/2

Selects the HPF of 300 Hz, 50 Hz, or Off.

Initial value: Off

Selects the LPF of 3 kHz, 15 kHz, or Off.

Initial value: Off

Returns to the Setup Common Parameter (Analog) screen.

Displays the Storage Mode menu for all the measured results on the screen.
Sets normal mode. (Initial value)
Sets average mode.
Sets number of Averaging processings.
2 < Set value < 9999
Initial value: 10
(In the average mode, the measurement is of single mode, which displays the
averaged results in each measurement, and stops measurement when the Average
Count reached.)
Note that the Power Meter has not the average mode.
Returns to the Deviation menu.

Returns to the Setup Common Parameter (Analog) screen.
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» AF Osc. function keys:

1st page
[AF Osc.1 Signal]F7

Sets AF Osc. 1, independently from AF Osc. 2.

Selects AF-Osc.1 signal type of Tone, Noise (ITU-T G.227), or Noise (White).
When Noise is set, displays “Noise ({ $Noise type})” at the frequency display area.

Initial value: Tone

[AF Osc.1 Lvl Relative On Off]F8

[AF Osc.1 Frequency]F9

[AF Osc.1 Level]F10

[AF Osc.1 On OffJF11

[Back Screen]F12
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Displays the relative value with the reference value that is the value when this key is
pressed.
Initial value: Off
Sets AF-Osc.1 frequency.
20.0 Hz < Set value < 20 000.0 Hz, 0.1 Hz step
Initial value: 1 000.0 Hz
(When setting the same frequency as AF Osc.2, the AF Osc. output level becomes the sum
of the set values.)
Sets the AF-Osc. 1 level.
Initial value: 100.0 mV
When 600 Q is set for Impedance of AF level output on the Setup Common Parameter
screen:
 For Tone of signal type
0.400 V< Set value <3.000 V, 0.001 V step
40.0 mV< Set value <400.0 mV, 0.1 mV step
4.00 mV< Set value £40.00 mV, 0.01 mV step
0.010 mV< Set value < 4.000 mV, 0.001 mV step
« For Noise of signal type
0.150 V< Set value < 1.500 V, 0.001 V step
15.0 mV< Set value < 150.0 mV, 0.1 mV step
1.50 mV< Set value < 15.00 mV, 0.01 mV step
0.010 mV< Set value < 1.500 mV, 0.001 mV step
When 50 Q is set for Impedance of AF level output on the Setup Common Parameter
screen:
 For Tone of signal type
40.0 mV< Set value £400.0 mV, 0.1 mV step
4.00 mV< Set value <40.00 mV, 0.01 mV step
0.010 mV< Set value < 4.000 mV, 0.001 mV step
 For Noise of signal type
15.0 mV< Set value < 150.0 mV, 0.1 mV step
1.50 mV< Set value £ 15.00 mV, 0.01 mV ste
0.010 mV< Set value < 1.500 mV, 0.001 mV step
Turns on/off the AF-Osc. 1 output level.
When off, displays off at the level display area.
Initial value: On
(When off, the [AF Osc.1 Level]F10 key is not displayed, so level cannot be set.)
Returns to the Setup Common Parameter (Analog) screen.



4.5 Transmitter (TX) Measurement

2nd page
[AF Osc.2 Signal]F7

Sets AF Osc. 2, independently from AF Osc. 1.

Selects AF-Osc. 2 signal type of Tone, Noise (ITU-T G.227), or Noise (White).
Initial value: Tone

When Noise is set, displays “Noise ({$Noise type})” at the frequency display area.

[AF Osc.2 Lvl Relative On Off]F8

[AF Osc.2 Frequency]F9

[AF Osc.2 Level JF10

[AF Osc.2 On Off]F11

[Back Screen JF12

Displays the relative value with the reference value that is the value when this key is
pressed.
Initial value: Off
Sets AF-Osc. 2 frequency.
20.0 Hz < Set value <20 000.0 Hz, 0.1 Hz step
Initial value: 1 000.0 Hz
(When setting the same frequency as AF Osc. 1, the AF Osc. output level becomes the
sum of the set values.)
Sets the AF-Osc. 2 level.
Initial value: 100.0 mV
When 600 Q is set for Impedance of AF level output on the Setup Common Parameter
screen:
« For Tone of signal type
0.400 V< Set value <3.000 V, 0.001 V step
40.0 mV< Set value <400.0 mV, 0.1 mV step
4.00 mV< Set value <40.00 mV, 0.01 mV step
0.010 mV< Set value <4.000 mV, 0.001 mV step
« For Noise of signal type
0.150 V< Set value < 1.500 V, 0.001 V step
15.0 mV< Set value < 150.0 mV, 0.1 mV step
1.50 mV< Set value < 15.00 mV, 0.01 mV step
0.010 mV< Set value < 1.500 mV, 0.001 mV step
When 50 Q is set for Impedance of AF level output on the Setup Common Parameter
screen:
« For Tone of signal type
40.0 mV< Set value <400.0 mV, 0.1 mV step
4.00 mV< Set value <40.00 mV, 0.01 mV step
0.010 mV< Set value < 4.000 mV, 0.001 mV step
« For Noise of signal type
15.0 mV< Set value < 150.0 mV, 0.1 mV step
1.50 mV< Set value < 15.00 mV, 0.01 mV step
0.010 mV< Set value < 1.500 mV, 0.001 mV step
Turns on/off the AF-Osc. 2 output level.
When off, displays off at the level display area.
Initial value: Off
(When off, the [AF Osc.2 Level]F10 key is not displayed, so level cannot be set.)

Returns to the Setup Common Parameter (Analog) screen.
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Section 4 Operation

(2)

Duplex transmitter (TX) measurement — TX Measure with SG (Ana-
log) screen

In the TX Measure with SG (Analog) screen, duplex-transmitter (TX) analog
signal is measured.

Procedure for transition to the TX Measure with SG (Analog) screen:

Step Key operation

Description

1. [Main Func on off]F6 Sets the Main Func on to display the Main-Menu 1st page at the bottom of the screen.
2. [Analog Tester]F3 Displays the Setup Common Parameter (Analog) screen.
3. [TX Measure]F1 Displays the TX Measure (transmitter measurement) function-key 1st page
on F7 to F12.
4. [TX Measure with SG]JF10  Displays the TX Measure with SG (Analog) screen.
Measure : Single Modulation
<K TX Measure with SG (Analog) >> Storage : Normal
RF Frequency/Pouer AF Level/Distortion
1900 | OLRLSMHz Level
+Q . QSkHz 2 .4732kHz rms AF Osc.l
27 .41d8Bn (& .551 W ——— .——dB Relative Frequency
—— .——dB Relative Distortion
Range : 30.8dBm Fr‘eq:ern? - 127 FF 0sc.1
Deviation FM 1004 . 324 Deviation
3 .504kHz Filter : Off
Det : (p-p)/2 HPF : Off
HPF : 300Hz LPF : 3kHz De—emphasis : Off
RX Frequency RX Level
100 . 000000N Hz off AF 0Osc.
( oCcH) T off |
AF Osc.1 (Mod) -
Freq. 1.0008KkHz Deviation 3.50kHz Back
AF Osc.2 (Mod) Screen
Freq. 1.0000kHz Deviation Off
External (Mod) K
Deviation Off
Channel :  @CH Frequency : 100.000000MHz  Level : 30dBm [
AF Level T® RF TX RF Deviation Modulation Main Func
Frequency |Level/Power On
Fig. 4-11 TX Measure with SG (Analog) screen
Note 1:
Relative values (RF Power and AF Level, which are always displayed) are
displayed with --.- dB untill the [Set Relative]F8 key is pressed.
Note 2:
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Display value of RF Power Meter range [dBm] = TX Power Meter set
value[dBm] + User Cal Factor[dB] (User Cal Factor [dB] is set on the Setup
TX Measure Parameter(Analog) screen.)

IF Level Meter is fixed to be used for AUX Input. Then, Power Meter is not
used and the Range is not displayed.



4.5 Transmitter (TX) Measurement

* Main-function keys:
Ist page
[AF Level]F1
[TX RF Frequency]F2

[TX RF Level/Power]F3

[Deviation]F4

[Modulation]F5

2nd page
[AF Level]F1

[RX RF Frequency]F2

[RX RF Level]F3

[RX RF Level On/Off]F4

[Modulation]F5

Displays the RX AF Level function keys on F7 to F12.

(Settings for demodulating the RF signal from the transmitter, the same as the 2nd-page
F1 key)

Displays the TX RF Frequency function keys on F7 to F12.

(Changes the RF signal frequency from the transmitter.

Displays the TX RF Level/Power function keys on F7 to F12.

(Settings for measuring the RF-signal level/power from the transmitter)

Displays the Deviation function keys on F7 to F12.

(Settings for measuring the FM/¢M modulation degree of the RF-signal from the
transmitter)

Displays the Modulation function keys on F7 to F12.

(Settings of the modulation degree of the RF signal from the built-in signal generator of
the MT8801C, the same as the 2nd-page F5 key)

Displays the AF Level function keys on F7 to F12.

(Settings for demodulating the RF signal from the transmitter, the same as the 1st-page F1
key)

Displays the RX RF Frequency function keys on F7 to F12.

(Changes the RF signal frequency from the built-in signal generator of the MT8801C.)
Displays the RX RF Level function keys on F7 to F12.

(Sets the RF signal level from the built-in signal generator of the MT8801C.)

Turns on/off the RF signal level from the built-in signal generator of the MT8801C. The
function keys F7 to F12 do not change.

Initial value: Off

Displays the Modulation function keys on F7 to F12.

(Settings of the modulation degree of the RF signal from the built-in signal generator of
the MT8801C, the same as the 1st-page F5 key)
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Function key:

Function keys for 1st page of the main function key— Settings used for TX measurement

« AF Level function keys:
1st page
[Distortion Unit]F7
[Set Relative]F8

[Filter]F9

[HPF]F10

[De-emphasis]F11

[Back Screen]F12

2nd page

[Storage Mode]F9
[Normal]F7
[Average]F8
[Average Count]F9

[return]F12
[Back Screen]F12

Selects the distortion measurement unit of dB or %.
Initial value: %
Displays the relative value with the reference value that is the measured level when this
key is pressed.
Selects the estimation filter of ITU-T P.53, C-MESSAGE, 6 kHz BPF, or Off.
Initial value: Off
Selects the HPF of 400 Hz or Off.
Initial value: Off

Note :

The HPF of 400 Hz is the filter for tone signal rejection.

Selects the De-emphasis of 750 s or Off.
Initial value: Off

Returns to the Setup Common Parameter (Analog) screen.

Displays the Storage Mode menu for all the measured results on the screen.
Sets normal mode. (Initial value)
Sets average mode.
Sets number of Averaging processings.
2 < Set value < 9999
Initial value: 10
(In the average mode, the measurement is of single mode, which displays the
averaged results in each measurement, and stops measurement when the Average
Count reached.)
Note that the Power Meter has not the average mode.
Returns to the AF Level menu.

Returns to the Setup Common Parameter (Analog) screen.

« TX RF Frequency function keys:

[Frequency]F7
[Channel |F8
[Back Screen |F12

4-46

Changes the RF frequency. (See para. 4.4 for the changing method.)
Changes the channel number. (See para. 4.4 for the changing method.)
Returns to the Setup Common Parameter (Analog) screen.



4.5 Transmitter (TX) Measurement

¢ TX RF Level/Power function keys:

Ist page
[Ref Level|F7 Changes the reference level. (See para. 4.4 for the changing method.)
[Set Relative]F8 Displays the relative value with the reference value that is the measured level when this
key is pressed.
[Storage Mode]F9 Displays the Storage Mode menu for all the measured results on the screen.
[Normal]F7 Sets normal mode. (Initial value)
[Average]F8 Sets average mode.
[Average Count]F9 Sets number of Averaging processings.
2 < Set value < 9999
Initial value: 10
(In the average mode, the measurement is of single mode, which displays the
averaged results in each measurement, and stops measurement when the Average
Count reached.)
Note that the Power Meter has not the average mode.
[return]F12 Returns to the TX RF Level/Power menu.
[Calibration]F10 Displays the level calibration menu.

Disappears when the Power measure method is set to Power Meter on the Setup TX

Measure Parameter (Analog) screen.

[Manual Calibration]F7

[Calibration Cancel]F8

Performs the absolute level calibration, which calibrates the measured results of IF
Level Meter using the built-in Power Meter.

During calibration, the window indicating calibration in progress is displayed o n
the screen.

Disappears when AUX connector used.

Deletes level calibration data.

[return]F12 Returns to the TX RF Level/Power menu.
[Adjust Range]F11 Sets the measurement level ranges (RF power meter range and reference level) to the
status appropriate for measurement signals.
[Back Screen]F12 Returns to the Setup Common Parameter (Analog) screen.

2nd page (Disappears when the Power measure method is set to IF Level Meter on the Setup TX Measure Parameter

(Analog) screen.)

[Power Meter Range Up]F7 Up the Power-Meter measurement range.

[Power Meter Range Down]F8

Down the Power-Meter measurement range.

[Power Meter Zero Set]F11 Calibrates the Power-Meter zero point.

(Set the input level of the Main Input/Output connector to 0, then press this key to perform

zero-point calibration of the Power Meter, automatically.)

[Back Screen]F12 Returns to the Setup Common Parameter (Analog) screen.

Note :

When the unit key [dBu/V] pressed, it is assumed as “dBu” for RF level set-
ting, and as “V” for AF level setting.
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 Deviation function keys:
1st page
[Demod.]F7

[Relative On Off]F8

[Det Mode]F9

[HPF]F10

[LPF]F11

[Back Screen]F12

2nd page

[Storage Mode]F9
[Normal]F7
[Average]F8
[Average Count]F9

[return]F12
[Back Screen]F12
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Selects the demodulation function of FM (measurement unit: kHz) or gM (measurement
unit: rad).

Initial value: FM

Displays the relative value with the reference value that is the measured level when this
key is pressed.

Initial value: Off

Selects the detection mode of:

st page: (P-P)/2, +P, —P, RMS

2nd page: (P-P)/2 Hold, +P Hold, —P Hold

Initial value: (P-P)/2

Selects the HPF of 300 Hz, 50 Hz, or Off.

Initial value: Off

Selects the LPF of 3 kHz, 15 kHz, or Off.

Initial value: Off

Returns to the Setup Common Parameter (Analog) screen.

Displays the Storage Mode menu for all the measured results on the screen.
Sets normal mode. (Initial value)
Sets average mode.
Sets number of Averaging processings.
2 < Set value < 9999
Initial value: 10
(In the average mode, the measurement is of single mode, which displays the
averaged results in each measurement, and stops measurement when the Average
Count reached.)
Note that the Power Meter has not the average mode.
Returns to the Deviation menu.

Returns to the Setup Common Parameter (Analog) screen.



4.5 Transmitter (TX) Measurement

¢ Modulation function keys:
Sets AF Osc. 1 only for modulating (Mod) the built-in signal generator (SG) of the MT8801C.

Ist page
[AF Osc.1 Frequency]F8

[AF Osc.1 Deviation]F9

[AF Osc.1 On Off]F11

[Back Screen]F12

2nd page

Sets AF-Osc.1 frequency (modulation frequency of the SG).

20.0 Hz < Set value <20 000.0 Hz, 0.1 Hz step

Initial value: 1 000.0 Hz

(When setting the same frequency as AF Osc.2 in Mod mode, the deviation becomes the
sum of the set values.)

Sets the FM deviation of the SG using the AF Osc. 1 signal.

0.00 kHz < Set value <40.00 kHz, 0.01 kHz step

Initial value: 3.50 kHz

Turns on/off the AF-Osc. 1 output level so that turns on/off the SG modulation.
(When off, the [AF Osc. 1 Deviation]F9 key disappears, and Deviation cannot be set.)
Initial value: Off

Returns to the Setup Common Parameter (Analog) screen.

Sets AF Osc. 1 for modulating (Mod) the built-in signal generator (SG) of the MT8801C, or for AF

signal output (AF) from the AF Output connector on the front panel.
[AF Osc.2 Signal]F7 — Displays the AF Osc.2 Signal menu.

[AF Signal]F7

Selects AF-Osc. 2 signal type of Tone, Noise (ITU-T G.227), or Noise (White).
When Noise is set, displays “Noise ({ $Noise type})” at the frequency display area.

Initial value: Tone

[Output for Mod AF]F8 Selects the AF Osc.2 signal usage for Mod (SG modulation signal) or AF (AF

[return]F12
[AF Osc.2 Frequency]F8

[AF Osc.2 Deviation]F9

signal output from AF Output connector).
Initial value: Mod
Returns to the Modulation menu.
In Mod mode, sets the modulation frequency of SG.
(When setting the same frequency as AF Osc. 1 in the Mod mode, the deviation becomes
the sum of the set values.)
In AF mode, sets the frequency of the AF signal output from the AF Output connector.
When the AF Osc. 2 Signal type is Noise, this item disappears.
20.0 Hz < Set value <20 000.0 Hz, 0.1 Hz step
Initial value: 1 000.0 Hz
In Mod mode, sets the FM deviation of SG.
In AF mode, this item disappears.
0.00 kHz < Set value< 40.00 kHz, 0.01 kHz step
Initial value: 3.50 kHz
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[AF Osc.2 Level]F10

[AF Osc.2 On Off]F11

[Back Screen]F12

In AF mode, sets the AF signal output level as shown below.
Initial value: 100.0 mV
When 600 Q is set for Impedance of AF level output on the Setup Common Parameter
screen:
 For Tone of signal type

0.400 V< Set value <3.000 V, 0.001 V step

40.0 mV< Set value <400.0 mV, 0.1 mV step

4.00 mV< Set value £40.00 mV, 0.01 mV step

0.010 mV< Set value < 4.000 mV, 0.001 mV step
« For Noise of signal type

0.150 V< Set value < 1.500 V, 0.001 V step

15.0 mV< Set value < 150.0 mV, 0.1 mV step

1.50 mV< Set value < 15.00 mV, 0.01 mV step

0.010 mV< Set value < 1.500 mV, 0.001 mV step
When 50 Q is set for Impedance of AF level output on the Setup Common Parameter
screen:
 For Tone of signal type

40.0 mV< Set value £400.0 mV, 0.1 mV step

4.00 mV< Set value <40.00 mV, 0.01 mV step

0.010 mV< Set value < 4.000 mV, 0.001 mV step
 For Noise of signal type

15.0 mV< Set value < 150.0 mV, 0.1 mV step

1.50 mV< Set value < 15.00 mV, 0.01 mV step

0.010 mV< Set value < 1.500 mV, 0.001 mV step

In Mod mode, this item disappears.
In Mod mode, turns on/off the FM deviation of SG by AF Osc. 2.
In AF mode, turns on/off the AF output.
(When off, the [AF Osc. 2 Deviation]F9 key and [AF Osc. 2 Level]F10 key disappear, and
deviation or level cannot be set.)
Initial value: Off
Returns to the Setup Common Parameter (Analog) screen.

Note :
When the unit key [dBu/V] pressed, it is assumed as “dBu” for RF level set-
ting, and as “V” for AF level setting.

3rd page — External input signal (from the Ext FM Input connector on rear panel) is used for FM modulation of SG.

[External Deviation]F9

[External On Off]F11

[Back Screen]F12
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Sets FM deviation of SG using the External FM Input signal.

0.00 kHz < Set value< 40.00 kHz, 0.01 kHz step

Initial value: 3.50 kHz

Turns on/off the External FM Input signal to turn on/off the FM deviation of SG.
(When off, the [External Deviation]F9 key disappears, and deviation cannot be set.)
Initial value: Off

Returns to the Setup Common Parameter (Analog) screen.



4.5 Transmitter (TX) Measurement

Function key:

Function keys for 2nd page of the main function key

« AF Level function key — The same as the AF Level function keys at the 1st page of the main function key

* RX RF Frequency function key:

[Incremental Step Value]F7 Sets the step value to up/down the RF frequency of the built-in signal generator (SG) of
the MT8801C with [Step] keys.
1 Hz < Set value < 3 GHz, 1 Hz step
Initial value: 1 MHz

[Relative On Off]F8 Displays the relative value with the reference value that is the set value when this key is
pressed.
Initial value: Off
When the frequency is set with numeric keys in Relative On mode, it becomes the actual
output frequency (not relative value).
Relative displayed value = Set value by numeric keys - value when this key is pressed

[Channel]F9 Changes the channel number. (See para. 4.4 for changing method.)

[Back Screen]F12 Returns to the Setup Common Parameter(Analog) screen.

« RX RF Level function key:

[Incremental Step Value]F7 Sets the step value to up/down the RF level of signal generator with [Step] keys.
Range: 0.1 dB < Set value < 80.0 dB, 0.1 dB step
Initial value: 1.0 dB

[Relative On Off]F8 Displays the relative value with the reference value of 0 dB that is the level when this key
is pressed.
Initial value: Off
When the level is set with numeric keys in Relative On mode, it becomes the actual output
level (not relative value).
Relative displayed value = Set value by numeric keys - value when this key is pressed

[Unit EMF TERM]F10 Selects the RF level unit of the open voltage (EMF, dBp), terminated voltage (TERM,
dBu).
Level can be set at dB display. 30 dBu EMF = 24 dBu TERM
Initial value: EMF

[Back Screen]F12 Returns to Setup Common Parameter(Analog) screen.
Note :
When the unit key [dBu/V] pressed, it is assumed as “dBu” for RF level set-

ting, and as “V” for AF level setting.

» Modulation function key— The same as the Modulation function keys at the 1st page of the main function key
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4.6

Receiver (RX) Measurement —RX Measure (Ana-

log) screen

In the RX Measure (Analog) screen, a receiver (RX) analog signal is measured.

Procedure for transition to the RX Measure (Analog) screen:

Step Key operation

Description

1.

2.
3.
4.
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[Main Func on off]F6 Sets the Main Func on to display the Main-Menu 1st page at the bottom of the
screen.
[Analog Tester]|F3 Displays the Setup Common Parameter (Analog) screen.
[RX Measure]F2 Displays the RX Measure (receiver measurement) function key on F7 to F12.
[RX Measure]F7 Displays the RX Measure (Analog) screen.
Measure : Single Modulation
<< RX Measure (Analog) >> Storage : Normal
AF Level/Distortion
Level SINAD
2 .426V rms S2.r7radB AF Osc.l
—— .——dB Relative Distortion Frequency
Range : 30V Q.237
HPF : Off F
LPF  : Off 1 000 . OH ¥ ose.l
Filter : Off agion
RF Frequency RF Level
100 . 000000 Hz -39.¥dBm
( ©oCH)
AF Osc.l
IRl Of f
AF Osc.1 (Mod) N
Freq. 1 .0000kHz Deviation 3.50kHz Back
AF Osc.2 (Mod) Screen
Freq. 1 .86000kHz Deviation Off
External (Mod) K
Deviation Off
1
AF Level RF RF RF Level || Modulation Main Func
Freguency Level off v off Il

Fig. 4-12 RX Measure (Analog) screen

Note 1:

Relative value (of AF Level, which is always displayed) is displayed with --.-
dB until the [Set Relative]F8 key is pressed.



4.6 Receiver (RX) Measurement

¢ Main-function keys:
[AF Level]F1

[RX Frequency]F2

[RF Level]F3

[RF Level On Off]F4

[Modulation]F5

« AF Level function keys:
Ist page
[Adjust Range]F7

[Set Relative]F8

[HPF]F9

[LPF]F10

[Filter]F11

[Back Screen]F12

2nd page

[Range Up]F7

[Range Down]F8

[Storage Mode]F9
[Normal]F7
[Average]F8
[Average Count]F9

[return]F12

Displays the AF Level function keys on F7 to F12.
(Settings for measuring AF signal from receiver)
Displays the RF Frequency function keys on F7 to F12.
(Setting RF signal frequency to receiver)

Displays the RF Level function keys on F7 to F12.
(Setting RF signal level to receiver)

Turns on/off the RF output level.

The function keys F7 to F12 do not change.

Initial value: Off

Displays the Modulation function keys on F7 to F12.

(Setting RF signal modulation degree to receiver)

Sets the AF-measurement level range to the status appropriate for AF-measurement
signals.
Displays the relative value with the reference value of 0 dB that is the level when this key
is pressed.
Selects the HPF of 400 Hz, 300 Hz, 50 Hz, or Off.
Initial value: Off

Note :

The HPF of 400 Hz is the filter for tone signal rejection.

Selects the LPF of 3 kHz, 15 kHz, or Off.
Initial value: Off
Selects the estimation filter of ITU-T P.53, C-MESSAGE, 6 kHz BPF, or Off.
Initial value: Off

Returns to the Setup Common Parameter (Analog) screen.

Up the measurement range of the AF level meter.
Down the measurement range of the AF level meter.
Displays the Storage Mode menu for all the measured results on the screen.
Sets normal mode. (Initial value)
Sets average mode.
Sets number of Averaging processings.
2 < Set value < 9999
Initial value: 10
(In the average mode, the measurement is of single mode, which displays the
averaged results in each measurement, and stops measurement when the Average
Count reached.)
Note that the Power Meter has not the average mode.

Returns to the AF Level menu.
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[AF Level Unit]F10

[Distortion Unit]F11

[Back Screen]F12

 RF Frequency function keys:
[Incremental Step Value]F7

[Relative On Off]F8

[Channel |F9
[Back Screen]F12

» RF Level function keys:
[Incremental Step Value]F7

[Relative On Off]F8

[Unit EMF TERM]F10

[Back Screen]F12
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Selects the unit of the AF Level measurement value of dBm (valid for 600 € of input
impedance) or V.

Initial value: V

When the 100 k€2 of Impedance of AF Level Input is set on the Setup Common Parameter
(Analog) screen, this menu is not displayed.

Selects the unit of the distortion measurement value of dB or %.

Initial value: %

Returns to the Setup Common Parameter (Analog) screen.

Sets the step value for up/down the RF frequency by the [Step] keys.

1 Hz < Set value< 3 GHz, 1 Hz step

Initial value: 1 MHz

Displays the relative value with the reference value that is the set value when this key is
pressed.

Initial value: Off

When the frequency is set with numeric keys in Relative On mode, it becomesthe actual
output frequency (not relative value).

Relative displayed value = Set value by numeric keys - value when this key is pressed
Changes the channel number. (See para. 4.4 for the changing method.)

Returns to the Setup Common Parameter (Analog) screen.

Sets the step value for up/down the RF level by the [Step] keys.

Range: 0.1 dB < Set value < 80.0 dB, 0.1 dB step

Initial value: 1.0 dB

Displays the relative value with the reference value that is the set value when this key is
pressed.

Initial value: Off

When the level is set with numeric keys in Relative On mode, it becomes the actual output
level (not relative value).

Relative displayed value = Set value by numeric keys - value when this key is pressed
Selects the RF level unit of open voltage (EMF, dB) or termination voltage (TERM,
dBp).

Selectable only when in dB display mode. 30 dBu EMF = 24 dBu TERM

Initial value: EMF

Returns to the Setup Common Parameter (Analog) screen.



4.6 Receiver (RX) Measurement

* Modulation function keys:

1st page — AF Osc.1 is used only for the modulation (Mod mode) of the built-in signal generator (SG) in the

MTS8801C.
[AF Osc.1 Frequency]F8

[AF Osc.1 Deviation]F9

[AF Osc.1 On Off]JF11

[Back Screen |F12

Sets AF Osc.1 frequency to set modulation frequency of the SG.

20.0 Hz < Set value< 20 000.0 Hz, 0.1 Hz step

Initial value: 1 000.0 Hz

(When setting the same frequency as AF Osc.2 in Mod mode, the deviation of the RF
output becomes the sum of each the set value.)

Sets the FM deviation of the SG using AF Osc.1 output.

0.00 kHz < Set value< 40.00 kHz, 0.01 kHz step

Initial value: 3.50 kHz

Turns on/off the AF Osc.1 output level to turn on/off the FM deviation of the SG by the
AF Osc.1 output.

(When off, the [AF Osc.1 Deviation]F9 key disappears, and deviation cannot be set.)
Initial value: On

Returns to the Setup Common Parameter (Analog) screen.

2nd page — AF Osc.2 is used for the modulation (Mod mode) of the built-in signal generator (SG) in the MT8801C, or

[AF Osc.2 Signal]F7
[AF Signal]F7

AF output signal (AF mode) from the AF Output connector on the front panel.

Displays the AF Osc.2 Signal menu.
Selects AF-Osc.2 signal type of Tone, Noise ITU-T G.227), or Noise (White).
When Noise is set, displays “Noise ({ $Noise type})” at the frequency display area.

Initial value: Tone

[Output for Mod AF]F8 Selects the AF Osc.2 signal usage for Mod (SG modulation signal) or AF (AF

[return]F12
[AF Osc.2 Frequency]F8

[AF Osc.2 Deviation]F9

signal output from AF Output connector).
Initial value: Mod
Returns to the Modulation menu.
In Mod mode, sets the modulation frequency of the signal generator.
(When setting the same frequency as AF Osc. 1 in the Mod mode, the deviation becomes
the sum of the set values.)
In AF mode, sets the frequency of the AF signal output from the AF Output connector.
When the AF Osc. 2 Signal type is Noise, this item disappears.
20.0 Hz < Set value <20 000.0 Hz, 0.1 Hz step
Initial value: 1 000.0 Hz
In Mod mode, sets the FM deviation of the SG.
In AF mode, this item disappears.
0.00 kHz <FM Set value< 40.00 kHz, 0.01 kHz step
Initial value: 3.50 kHz
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[AF Osc.2 Level]F10

[AF Osc.2 On Off]F11

[Back Screen ]F12

In AF mode, sets the AF signal output level as shown below.
Initial value: 100.0 mV
When 600 Q is set for Impedance of AF level output on the Setup Common Parameter
scr]een:
 For Tone of signal type

0.400 V< Set value <3.000 V, 0.001 V step

40.0 mV< Set value <400.0 mV, 0.1 mV step

4.00 mV< Set value £40.00 mV, 0.01 mV step

0.010 mV< Set value < 4.000 mV, 0.001 mV step
« For Noise of signal type

0.150 V< Set value < 1.500 V, 0.001 V step

15.0 mV< Set value < 150.0 mV, 0.1 mV step

1.50 mV< Set value < 15.00 mV, 0.01 mV step

0.010 mV< Set value < 1.500 mV, 0.001 mV step
When 50 Q is set for Impedance of AF level output on the Setup Common Parameter
screen:
« For Tone of signal type

40.0 mV< Set value <300.0 mV, 0.1 mV step

4.00 mV< Set value <40.00 mV, 0.01 mV step

0.010 mV< Set value < 4.000 mV, 0.001 mV step
« For Noise of signal type

15.0 mV< Set value < 150.0 mV, 0.1 mV step

1.50 mV< Set value < 15.00 mV, 0.01 mV step

0.010 mV< Set value < 1.500 mV, 0.001 mV step
In Mod mode, this item disappears.
In Mod mode, turns on/off the FM deviation of SG by AF Osc. 2.
In AF mode, turns on/off the AF output.
(When off, the [AF Osc.2 Deviation]F9 key disappears, and deviation cannot be set.)
Initial value: Off
Returns to the Setup Common Parameter (Analog) screen.

Note :
When the unit key [dBu/V] pressed, it is assumed as “dBU” for RF level set-
ting, and as “V” for AF level setting.

3rd page — External input signal (from the Ext FM Input connector on the rear panel) is used for FM modulation of the

built-in signal generator (SG).

[External Deviation]F9

[External On Off]F11

[Back Screen]F12

4-56

Sets FM deviation of signal generator using the External FM Input signal.

0.00 kHz < FM Set value < 40.00 kHz, 0.01 kHz step

Initial value: 3.50 kHz

Turns on/off the External FM Input signal to turn on/off the FM deviation of signal
generator.

(When off, the [External Deviation]F9 key disappears, and deviation cannot be set.)
Initial value: Off

Returns to the Setup Common Parameter (Analog) screen.
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4.7

AF Signal Measurement —AF Measure (Analog)

screen

In the AF Measure (Analog) screen, the MT8801C outputs an AF signal from the AF

Output connector to the device
under test (DUT).

The MT8801C also receives the AF signal from the DUT at the AF Input connector to

measure the level,

frequency, and distortion.

Procedure for transition to the AF Measure (Analog) screen:

Step Key operation

Description

1. [Main Func on off]F6 Set Main Func on.
The Main-Menu 1st page appears at the bottom of the screen.
2. [Analog Tester]F3 Displays the Setup Common Parameter (Analog) screen.
3. [AF Measure]F3 Displays the AF Measure function keys at F7 to F12.
4. [AF Measure]F7 Displays the AF Measure (Analog) screen.
Measure : Single AF Osc
<< AF Measure (Analog) >> Storage : Normal "
AF Osc.1
AF Level/Distortion 2ixal
Level AF Osc.1
2.123V ms | vl Relative
—— .——dB Relative Distortion on I
Range : 3V Q.1
HPF : Off Freauency
LPF  : Off 491 .33 ¥ Osc. ]
Filter : Off ey
AF Osc.l
Level
AF Osc.l
I off
AF Osc.l -
Freq. 1000.8Hz Level 100.80 mv Back
AF Osc.2 Soreen
Freq. 1000 .0Hz Level Ooff
1
AF Level AF Osc. Main Func
On INEEN |

Fig. 4-13 AF Measure (Analog) screen
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* Main-function keys:
[AF Level]F1

[AF Osc.]F5

» AF Level function keys:
1st page
[Adjust Range]F7

[Set Relative]F8

[HPF]F9

[LPF]F10

[Filter]F11

[Back Screen]F12

2nd page

[Range Up]F7

[Range Down]F8

[Storage Mode]F9
[Normal]F7
[Average]F8
[Average Count]F9

[return]F12
[AF Level Unit]F10

[Distortion Unit]F11

[Back Screen]F12
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Displays the AF Level function keys on F7 to F12.

(The same as the AF Level menu of the RX Measure screen.)
Displays the AF Osc. function keys on F7 to F12.

(The same as the AF Osc. menu of the TX Measure screen.)

Sets the measurement AF level ranges to the status appropriate for the measurement
signals.
Displays the relative value with the reference value that is the set value when this key is
pressed.
Selects the HPF of 400 Hz, 300 Hz, 50 Hz, or Off.
Initial value: Off

Note :

The HPF of 400 Hz is the filter for tone signal rejection.

Selects the LPF of 3 kHz, 15 kHz, or Off.
Initial value: Off
Selects the estimation filter of ITU-T P.53, C-MESSAGE, 6 kHz BPF, or Off.
Initial value: Off

Returns to the Setup Common Parameter (Analog) screen.

Up the measurement range of the AF level meter.
Down the measurement range of the AF level meter.
Displays the Storage Mode menu for all the measured results on the screen.
Sets normal mode. (Initial value)
Sets average mode.
Sets number of Averaging processings.
2 < Set value < 9999
Initial value: 10
(In the average mode, the measurement is of single mode, which displays the
averaged results in each measurement, and stops measurement when the Average
Count reached.)
Note that the Power Meter has not the average mode.
Returns to the AF Level menu.
Selects the unit of the AF Level measurement value of dBm (valid for 600 € of input
impedance) or V.
Initial value: V
When the 100 k€2 of Impedance of AF Level Input is set on the Setup Common Parameter
(Analog) screen, this menu is not displayed.
Selects the unit of the distortion measurement value of dB or %.
Initial value: %

Returns to the Setup Common Parameter (Analog) screen.
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e AF Osc. function key:

Ist page
[AF Osc.1 Signal]F7

Sets AF Osc. 1, independently from AF Osc. 2.

Selects AF-Osc.1 signal type of Tone, Noise (ITU-T G.227), or Noise (White).
When Noise is set, displays “Noise ({$Noise type})” at the frequency display area.

Initial value: Tone

[AF Osc.1 Lvl Relative On Off]F8

[AF Osc.1 Frequency]F9

[AF Osc.1 Level]F10

[AF Osc.1 On Off]F11

[Back Screen]F12

Displays the relative value with the reference value that is the set value when this key is
pressed.
Initial value: Off
Sets AF Osc.1 frequency.
Range: 20.0 Hz < Set value < 20 000.0 Hz, 0.1 Hz step
Initial value: 1 000.0 Hz
(When setting the same frequency as AF Osc.2, the AF Osc. output level becomes the sum
of the set values.)
Sets AF Osc.1 output level.
Initial value: 100.0 mV
When 600 Q is set for Impedance of AF level output on the Setup Common Parameter
screen:
 For Tone of signal type
0.400 V< Set value <3.000 V, 0.001 V Step
40.0 mV< Set value <400.0 mV, 0.1 mV Step
4.00 mV< Set value <40.00 mV, 0.01 mV Step
0.010 mV< Set value <4.000 mV, 0.001 mV Step
« For Noise of signal type
0.150 V< Set value < 1.500 V, 0.001 V Step
15.0 mV< Set value < 150.0 mV, 0.1 mV Step
1.50 mV< Set value < 15.00 mV, 0.01 mV Step
0.010 mV< Set value < 1.500 mV, 0.001 mV Step
When 50 Q is set for Impedance of AF level output on the Setup Common Parameter
screen:
 For Tone of signal type
40.0 mV< Set value <300.0 mV, 0.1 mV Step
4.00 mV< Set value <40.00 mV, 0.01 mV Step
0.010 mV< Set value <4.000 mV, 0.001 mV Step
« For Noise of signal type
15.0 mV< Set value < 150.0 mV, 0.1 mV Step
1.50 mV< Set value < 15.00 mV, 0.01 mV Step
0.010 mV< Set value < 1.500 mV, 0.001 mV Step
Turns on/off the AF-Osc. 1 output level.
When off, displays “Off” at the level display area.
(When off, the [AF Osc.1 Level]F10 key disappears, and level cannot be set.)
Initial value: On

Returns to the Setup Common Parameter (Analog) screen.
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2nd page
[AF Osc.2 Signal]F7

Sets AF Osc. 2, independently from AF Osc. 1.

Selects AF-Osc. 2 signal type of Tone, Noise (ITU-T G.227), or Noise (White).
When Noise is set, displays “Noise ({$Noise type})” at the frequency display area.

Initial value: Tone

[AF Osc.2 Lvl Relative On Off]F8

[AF Osc.2 Frequency]F9

[AF Osc.2 Level]F10

[AF Osc.2 On Off]F11

[Back Screen]F12
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Displays the relative value with the reference value that is the set value when this key is
pressed.
Initial value: Off
Sets AF Osc.2 frequency.
Range: 20.0 Hz < Set value < 20 000.0 Hz, 0.1 Hz step
Initial value: 1 000.0 Hz
(When setting the same frequency as AF Osc.1, the AF Osc. output level becomes the sum
of the set values.)
Sets AF Osc.2 output level.
Initial value: 100.0 mV
When 600 Q is set for Impedance of AF level output on the Setup Common Parameter
screen:
« For Tone of signal type
0.400 V< Set value <3.000 V, 0.001 V Step
40.0 mV< Set value £400.0 mV, 0.1 mV Step
4.00 mV< Set value <40.00 mV, 0.01 mV Step
0.010 mV< Set value <4.000 mV, 0.001 mV Step
« For Noise of signal type
0.150 V< Set value < 1.500 V, 0.001 V Step
15.0 mV< Set value < 150.0 mV, 0.1 mV Step
1.50 mV< Set value < 15.00 mV, 0.01 mV Step
0.010 mV< Set value < 1.500 mV, 0.001 mV Step
When 50 Q is set for Impedance of AF level output on the Setup Common Parameter
screen:
« For Tone of signal type
40.0 mV< Set value <300.0 mV, 0.1 mV Step
4.00 mV< Set value £40.00 mV, 0.01 mV Step
0.010 mV< Set value < 4.000 mV, 0.001 mV Step
« For Tone of signal type
15.0 mV< Set value < 150.0 mV, 0.1 mV Step
1.50 mV< Set value < 15.00 mV, 0.01 mV Step
0.010 mV< Set value < 1.500 mV, 0.001 mV Step
Turns on/off the AF-Osc. 2 output level.
When off, displays “off” at the level display area.
(When off, the [AF Osc.2 Level]F10 key disappears, and level cannot be set.)
Returns to the Setup Common Parameter (Analog) screen.
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4.8 Saving and recalling parameter data:
Save Parameter screen, Recall Parameter screen

Display the Save Parameter and Recall Parameter screens according to the following

steps to save or recall parameters set for the Analog Measurement.

Step key operation Description

1. [Main Func on off]F6 Sets the Main Func on.

The first page of the Main Menu appears at the bottom of the screen.
2. [Recall]F4 Sets Recall Parameter mode.

The Recall Parameter screen appears.

The Recall function key menu appears on F7 to F12.

2" [Save]F5 Sets Save Parameter mode.

The Save Parameter screen appears.The Save function key menu appears on

F7 to F12.
Recall
<< Recall Parameter >>
MName Date Time Recall file PFSVIOUS
[0 9 B-13 Directory : Analog Tester aJe
@l Recall Item : Parameter
B2 ANALOGEZ  99-18-12 23:49:50 Display Dir.
a3 /Next Fage
(5%}
05 . *
06 File No.
a7 FDO Information
S]] WVolume Label @ sokklolokk
a9 Urused Area @ 1429232bytes
14 Total Area 1 1474566hytes
11
12
13
14
15
16
17
18
19 1 : P
1 I
Main Func
O

Fig. 4-14 Recall Parameter Screen
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Save
<< Sawve Parameter >>
No.  Mame Date Time Save file Prg;igus
0 ANALOGBE  99-10-13 c 3| [Directory : Analog Tester J
@l File name 1 ANALOGEE
B2 ANALOGEZ  99-10-13 23:49:58 Display Dir.
a3 /Next Page
553
05 *
06 File No.
a7 FD Information
@ag Volume Label @ sekkokokk #
[55e] Unused Area  : 14680326bytes File Mame
1@ Total Area : 1474566byvtes
11
12
12 lrite
14 FProtect
15
16
17
18
19 1 .
1 I
Main Func
Ok

Fig. 4-15 Save Parameter Screen

* Floppy disk to be used:
For saving and loading parameters and data, use the floppy disk described in Section 3. When the floppy disk is
required to be formatted, use the File Operation screen in Paragraph 4.9.

» Notes when displaying the Save Parameter screen and Recall Parameter screen:
Before pressing the [Save]F5 or [Recall]F4 function key, insert a floppy disk (FD) in the FD driver of the MT8801C.
Then press the key. The MT8801C automatically starts the FD-driver operation.

 Screen display and function key display:
Pressing the [Save]F5 or [Recall]F4 function key changes only the display of the F7 to F12 function keys.
The screens (Figs. 4-14, 4-15) appear when the [Display Dir./Next Page] F8 key is pressed to display the contents of the
FD. These screens also display the function keys used to select any directory and any file.

* Information to be saved and recalled:

The [Save] and [Recall] keys on the main function keys saves and recalls all the measurement parameters.
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« Function keys on the Recall Parameter screen
Main function key: None
Recall function keys:
[Display Dir.]F8: Accesses the floppy disk and displays the directory of the parameter data file.
The lower-order Recall menu appears.

** 1st page™*

[Previous Page]F7: Displays the previous page of the directory.

[Display Dir./Next Page]F8: Accesses the floppy disk and displays the next page of the directory.

[File No.]F9: Opens the window for entering the recall position (number) of the setup parameter
data file.

0to 99, Resolution: 1, Initial value: 0

** 2nd page **
[Select Display Mode]F7:  Displays the Display Mode menu to select a display mode.

[Wide]F7: Displays file numbers in ascending order from 0 regardless of whether all files are
saved.
[Narrow]F8: Skips the numbers of files not saved and displays only the numbers of saved files in

ascending order.

[return]F12: Returns to the previous menu.
[File No.]F9: Opens the window for entering the recall position (number) of the setup parameter file.

0t0o 99, Resolution: 1, Initial value: O

[return]F12: Returns to the previous menu.
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« Function keys on the Save Parameter screen

Main function key: None
Save function keys:
[Display Dir.]F8:

[Previous Page]F7:

Accesses the floppy disk and displays the directory of the parameter data file. The low-
order Save menu appears.

Displays the previous page of the directory.

[Display Dir./Next Page]F8: Accesses the floppy disk and displays the next page of the directory.

[File No.]F9:

[File Name]F10:

[Write Protect]F11:

[File No.]F9:

[return]F12:
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Opens the window for entering the save position (number) of the setup parameter
data file.
0to 99, Resolution: 1, Initial value: O
Opens the window for entering the name of the parameter data file to be saved.
The data file name consists of up to eight characters.
Write-protects the specified parameter data file.
An asterisk (*) is displayed at the end of the name of the write-protected file.
If the specified parameter data file is already write-protected, this key cancels write
protect.
Note:

This function can only be executed through panel operation.

Opens the window for entering the save position (number) of the setup
parameter data file.
0to 99, Resolution: 1, Initial value: 0

Returns to the previous menu.



4.8 Saving and recalling parameter data: Save Parameter screen, Recall Parameter screen

e Saving parameters and data

This paragraph describes how to save the measurement parameters of the Analog Measurement to a floppy disk.

Step key operation

Description

1.

2. [Main Func on off]F6

3. [Save] F5

4. [Display Dir./Next Page]F8
5. [File Name]F10

7a. Cursor [ A Jand [~ ]
7b. [Write Protect] F11

8. [File No.] F9

9. [Set]

10. SAVE? Yes No

Insert a saving floppy disk (FD) into the FD driver on the bottom left of the
MT8801C.

Sets Main Func to on. The Main Menu 1st page is displayed on the screen

bottom.
Changes to Save Parameter mode.

Displays the Save function keys in F7 to F12, and then moves to the Save

screen for parameter and data.
Searches the FD for parameter and data files, and displays them on the screen.
Displays existing files to check the number of the file to be saved.

Sets the file name used for save within 8 alphanumeric characters if

necessary.

Check the number of the file to be saved and the file status (whether the file
exists and whether the file is write-enabled).

To write-enable the file, proceed to Steps 7a and later. Otherwise, proceed to
Step 8.

Select the file to be write-enabled.
Write-enables the file for over-writing.
Specify the number of the file to be saved.
Saves the file.

Opens SAVE confirmation window. Select YES.

» Write-protecting or write-enabling the file to be saved

This paragraph describes how to write-protect or write-enable the file containing data in the Save screen.

Step key operation

Description

1.

Execute the Steps 1 to 3 of the saving procedure in the previous paragraph to

display the Save menu.

[Display Dir./Next Page]F8 Displays the existing files. Check the number of
the file to be saved.

Cursor [ AN 1, [~ Select the file to be write-enabled.

[Write Protect]F11  Write-protects or write-enables the file to be saved.
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 Recalling parameters and data

This paragraph describes how to recall Analog measurement parameters from the floppy disk.

Step key operation

Description

1.

[Main Func on off]F6

[Recall]F5

[Display Dir./Next Page]F8

Cursor[ A ][ ~1

[File No.]F9

[Set]
RECALL? Yes No

Insert a recall floppy disk (FD) into the FD driver at the bottom left of the
MTS8801C.

Sets Main Func to on. Displays Main Menu 1st page on the screen bottom.
Changes to Recall Parameter mode. Displays the Recall function keys in F7
to F12, and moves to the Recall screen for parameter and data.

Searches the FD for parameter and data files, and displays them on the screen.
Displays the directory containing the file to be recalled. Check the file to be
recalled.

Select the file to be recalled.

Sets the number of any file to be recalled.

(The file to be recalled can be specified by the file number, too.)

Confirms the file to be recalled.

Opens RECALL confirmation window. Select YES.
The MT8801C reads the specified file. Then, returns to the previous screen,
automatically.

 Changing the recall-file display format (WIDE/NARROW)
This paragraph describes how to change the recall-file display format (WIDE/NARROW).

Step key operation

Description

1.

A

Next Menu [ ]
[Select Display Mode]F7
[Wide]F7 or [Narrow]F8
[return]F12

Execute the Steps 1 to 3 of the recalling procedure in the previous paragraph

to display the recalled file.

Displays the second page of the function keys.
Displays the file display format selection menu.
Specify the display format.

Returns to the previous menu.

4-66



4.9 Operating the file: File Operation screen

4.9 Operating the file: File Operation screen

To access the floppy disk and display the parameter file directory, delete or write-
protect the parameter file, and initialize the floppy disk; display the File Operation

screen according to the following steps.

Note:
This function can only be executed through panel operation.
Step key operation Description
1. [Main Func on off]F6 Sets the Main Func on.
The Main Menu 1st page appears at the bottom of the screen
Next Menu [ (] Displays the second page of the Main Menu.
2. [File Operation]F4 Sets File Operation mode.

The File Operation screen appears.

The File function key menu appears on F7 to F12.

File
(< File Operation >>
MName Date Tiime Directory Prg; i gus
.. 4MT888 1 ANALOGSPARAM J
ANAL 0GE A2 99-19-13 2:49:50)
AMNALOGEE . PEG  99-10-12 23:46:26 Display Dir.
/Next Fage

FDO Information
Volume Label @ okkololokok
Unused Area  : 13614@8bytes lrite
Total Area @ 147v4566byvies Protect

Delete
File

1B
I

Main Func
Ori

b

Fig. 4-16 File Operation Screen
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« Functions keys on the File Operation screen

Main function key: None

Function keys: 2 pages. Use the Next Menu [ . ] key to scroll to the next page.

** ]st page **

[Previous Page]F7:
[Display Dir./Next Page]F8:
[Write Protect]F10:

[Delete File]F11:

** 2nd page **
[Format]F7:

« Displaying files

Displays the previous page of the directory.
Accesses the floppy disk and displays the next page of the directory.
Write-protects the specified parameter data file.
An asterisk (*) is displayed at the end of the name of the write-protected file.
If the specified parameter data file is already protected, write protect can be canceled by
pressing this key.

Note:

This function can only be executed through panel operation.

Opens the window for entering the position (number) of the parameter data file to be
deleted.
Setup range: 0 to 99 (integer)

Initial value: 0

Initializes the floppy disk to the specified type. The initialization format is MS-DOS 1.44
MB or 720 kB.
Note:
The format is MS-DOS 1.44 MB or 720 kB.
Use the 2HD or 2DD type of 3.5-inch floppy disk.

This paragraph describes how to display the files in FD.

Step key operation

Description

1. Insert a floppy disk (FD) into the FD driver at the bottom left of the
MTS8801C.

2. [Main Func on off]F6 Turn the Main Func on to display the first page of the Main Menu at the
bottom of the screen.

3. NextMenu|[ (] Displays the second page of the Main Menu.

4. [File Operation]F4 Moves to the File Operation screen. Accesses the FD to display the root
directory.

5. Cursor [ AN ][~ Specify the directory to be required.

6. [Set] or [Enter] Moves to the specified directory to display its contents.

7. Repeat the Steps 5 and 6 above to display the required directory.

Note:
The sub-directories and file name under the selected directory are displayed in
the frame on the left of the screen.
For directories, only their names are displayed in the "Name" field.
For files, Name/Date/Time are displayed.
4-68 The Directory field at the upper right of the screen displays the layer and loca-

tion of the selected directory.



4.9 Operating the file: File Operation screen

» Write-enabling/write-protecting files

This paragraph describes how to change the file write mode between the write-protected and write-enabled modes.

Step key operation Description
1. Select the directory of the desired file by the displaying-file procedure above.
2. Cursor [ A~ J[~1] Specify the file.
3. [Write Protect]F10 Changes the file write mode.

« Deleting files

This paragraph describes how to delete the parameter/data files.

Step key operation Description
1. Select the directory of the desired file by the displaying-file procedure above.
2. Cursor [ A~ J[~1] Specify the file.
3. [Delete File]F11 Opens the confirmation window.
4. DELETE FILE? Yes No Select Yes or No. "Yes" deletes the specified file.
Note:

Once a file is deleted, it cannot be restored.

« Initializing(formatting) floppy disk
This paragraph describes how to initialize a floppy disk.

Step key operation Description

1. Insert a floppy disk (FD) into the FD driver at the lower left of the MT8801C.
The acceptable FD is the 2HD (1.44 M-bytes) or 2DD (720 k-bytes) type.

2 Set File Operation mode, as described previously.
3. NextMenu [ A ] Displays the second page of the function keys.
4. [Format]F7 Specifies initialization.
5. FORMAT DISK? Yes No The window confirming FORMAT DISK appears on the screen. Select Yes.
6. Next Menu [ A ] Returns to the first page of the function keys.
Note:

Once a floppy disk is initialized, the data recorded on the disk is all lost.
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4.10 Screen hard copy ... Copy

4-70

The copy function transfers a screen display to the printer or floppy disk. Specify a
transfer destination and mode on the Instrument Setup screen. Press the Copy key on
the front panel to activate the Copy function. While the Copy function is operating,
operations (including remote control) such as measurement or internal setting are dis-
abled.

(1) Transfer to the printer

If Hard Copy is set to the Output Device Printer (Parallel) on the Instrument
Setup screen, screen display can be printed via the Parallel interface on the rear

panel. Printers using the ESC/P command system can be used.
(2) Transfer to the floppy disk

If Hard Copy is set to File on the Instrument Setup screen, the floppy disk driver
on the front panel can be used to store data displayed on the screen in the floppy
disk. Paragraph 4.9 describes the floppy disks that can be used. Data created on
the floppy disk is the image file of the monochrome BMP data format. While
the Copy is being executed, the name of the created file "RCA_*** BMP" is

displayed on the bottom of the screen (*** is a number beginning with 000).
(Reference) = Number of storable BMP files

2DD (720 K bytes): Upto 18
2HD (1.44 M bytes): Up to 37



4.11 Settings relating to remote control and panel key control

4.11 Settings relating to remote control and panel key

control

1. Remote control interfaces
The remote control interfaces of the MT8801C are classified into the GPIB interface
and serial interface (RS-232C interface). Select an interface used on the Instrument

Setup screen (see paragraph 4.3.6).

2. Remote control and panel control keys
The keys and lamps described in this section are assigned on the front panel as exclu-

sive keys and lamps.

1) REMOTE lamp and LOCAL key
The REMOTE lamp indicates that the MT8801C is controlled remotely using

the GPIB interface or RS-232C interface. When the MT8801C is controlled
remotely from an external controller via the GPIB interface or RS-232C inter-
face, the REMOTE lamp lights. While the REMOTE lamp is on, key entry and
rotary encoder entry from the front panel are disabled. The LOCAL key is used
to cancel the remote control status of the GPIB interface or RS-232C interface.
When the LOCAL key is pressed, the REMOTE lamp goes off and key entry and
rotary encoder entry from the front panel are enabled.

2) PANEL LOCK key
The PANEL LOCK key is used to enable and disable key entry and rotary en-
coder entry from the front panel. Use the PANEL LOCK key to prevent an
incorrect operation on the front panel for automatic measurement or status hold-
ing. When the panel is locked, the green lamp on the PANEL LOCK key lights.

3. Remote control status

If the MT8801C is controlled remotely, the REMOTE lamp on the left of the front
panel lights. While the REMOTE lamp is on, key entry and rotary encoder entry from
the front panel are disabled. To change from the remote control status to the front
panel entry status, execute the following steps:

1)  Halt the remote control.

2)  If the REMOTE lamp is on, press the LOCAL key to cancel the REMOTE sta-

tus.
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Section 5 Peformance Tests

This section describes the test equipment, setup, and performance check procedure for
testing the performance of the MT8801C Spectrum Analyzer function (option 01).

5.1 Requirements for Performance Tests ..........ccccuvveen. 5-2
5.2 Instruments Required for Performance Test.............. 5-3
5.3 Performance TestS .....cccociiiiiiiiiiiiie e 5-4
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Section 5 Peformance Tests

5.1 Requirements for Performance Tests

The performance tests are carried out as a part of preventive maintenance to prevent
deterioration of the MT8801C performance.

Use the performance test procedure during acceptance inspection, periodic inspec-
tion, and after repair to check the MT8801C performance. The items which is re-
garded important should be tested periodically as preventive maintenance. This sec-

tion explains the following test procedures:

« Signal generator
Output level accurecy measurement
Spurious measurement
Harmonics measurement
FM deviation accuracy
FM frequency characteristics
FM distortion

» AF oscillator
Frequency accuracy measurement
Output level accurecy

Waveform distortion

* RF analyzer
Power meter accuracy measurement
Power meter linearity
Frequency counter accuracy measurement
FM demodulation deviation accuracy
FM demodulating frequency characteristics
Demodulation residual FM
FM demodulation distortion
¢M demodulation deviation accuracy
oM frequency characteristics
Demodulation residual gM
¢M demodulation distortion
FM demodulation output frequency characteristics

FM demodulation output distortion

 Audio analyzer
AF level measurement accuracy
Distortion rate measurement accuracy

Frequency measurement accuracy

The performance is recommended to inspect regularly once or twice a year.
If the specifications are not met in the performance tests, contact the Service Depart-

ment of Anritsu Corporation.



5.2 Instruments Required for Performance Test

5.2

Instruments Required for Performance Test

The instruments required for performance test is shown below.

Instruments Required for Performance Test

Recommended
; - . Reference
Check item Measuring instrument | instrument name
paragraph
(model name)
Receiver for calibration ML2530A
Output level accuracy measurement | Power meter MLA4803A 5.3.1.1
Power sensor MA4601A
Spurious measurement 5.3.1.2
. Spectrumanalyzer MS2602A
Harmonics measurement 5.3.13
. hesi ignal t
Signal generator FM deviati SMynt eSI%ed s1gna.genera or MG3633A 53.14
eviation accuracy fzasurmg receiver HP8902A 3.1,
Mixer
i ) . iznthesged 31gnall generator MG3633A iis
o dr.eque?cy characteristics y ejx.surmgl receiver HPR902A 5.3.1 .6
1stortion u 10 analyzer HPS903B A1
Mixer
Frequency accuracy measurement Frequency counter MF1603A 5.3.2.1
AF oscillator Output level .accufacy Audio analyzer HPS903B 5.3.2.2
Waveform distortion 5323
Power meter accuracy measurement In‘telhgent RE signal gen‘erator HP8665B 5.3.3.1
Fixed attenuatorIntelligent MP721A
1ljF signal tgenera\tor HP3665B
Power meter linearity Power meter ML4803A 5332
Ower sensor MA4601A
Power divider
Frequency counter accuracy measurement | Intelligent RF signal generator HP8665B 5.3.33
M demedton devi Zynthesued s1g11al generator MG3633A i
N . demodulat.lon devllatllon accuracy Ape;;trum elma yzer MS2602A 5.3.3.8
analyzer @M demodulation deviation accuracy u io analyzer HPS903B 3.3.
Mixer
. . Synthesized signal generator
FM demodulation frequency characteristics M ) ) MG3633A 5.3.35
¢M frequency characteristics f:asurlng recetver HP8902A 5.3.3.9
Mixer
D lati idual FM hesi ignal 3.3.
emodu atTon resTdua Syflt esized signal generator MG3633A 5.3.3.6
Demodulation residual gM Mixer 5.3.3.10
FM demodulation distortion Synthesized signal generator MG3633A 5.3.3.7
¢M demodulation distortion Measuring receiver HP8902A 5.3.3.11
FM demodulation output frequency characteristics | Audio analyzer HP8903B 5.33.12
FM demodulation output distortion | Mixer 5.3.3.13
AF level measurement accuracy Audio analyzer HP8903B 5.3.4.1
Audio analyzer Distortion rate measurement accuracy Audio .analy.zer HP8903B 5.342
3-port junctionad
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Section 5 Peformance Tests

5.3 Performance Tests

Make sure to have the equipment to be tested and the measuring instruments have

warmed up and completely stabilized for at least 30 minutes before starting the test

unless otherwise specified. To perform the most accurate measurement, it is also

necessary to test under the room temperature, obtain minimum fluctuation of AC sup-

ply voltage, and have no problem such as noise, vibration, dust and humidity.

5.3.1 Signal generator

5.3.1.1  Output level accuracy measurement
(1) Measurement range

e Level range: +7.0 to —133.0 dBm (auxiliary output connector)

(2) Specifications

—13.0 to —133.0 dBm (main output connector)

e Level accuracy: 10 MHz < Frequency < 2.2 GHz:

+1 dB (=-123 dBm, 18 to 28 °C)
13 dB (=-133 dBm)

Frequency > 2.2 GHz:
12 dB (= -123 dBm, 18 to 28 °C)
+4 dB (= -133 dBm)

(3) Test instruments

» Receiver for calibration: ML2530A or the equivalent

* Power meter:

* Power sensor:

(4) Setup

MLA4803A or the equivalent
MAA4601A or the equivalent

10 MHz Buffered Output 10 MHz Reference Input

MT8801C

ML2530A

(=)
[aYen)

[aYolo Y
oo
[o]aeoYen:!

0 (o
89 OBBEBO

(83

OO0 606 .

[eolofat

(]
=]

@0
80

ol

5"

ﬂ 1 ® “55“’3

Receiver for calibration

CROSCIRCRCC)

Main Output
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ML4803A (Power meter)

MA4601A
Power sensor




5.3 Performance Tests

(5) Test procedure: Output level accuracy measurement

Step Procedure
1. Execute the calibration adjustment of power sensor.
2. Initialize the MT8801C (press the Preset key) and then connect the power sensor to the “AUX” output.
3. Set the measurement frequency for the MT8801C and the calibration factor for the power meter.
4. Set the output level of MT8801C at “+7 dBm” and read the value displayed on the power meter.
5. Similarly repeat the steps 3 and 4 for all the measurement frequencies.
6. Connect the power sensor to the “MAIN” output.
7. Perform the above steps 3 to 5 at the “~18 dBm” output level.
8. Set the receiver for calibration to “Panel Mode: Meas”, “Monitor Mode: Manual”, “Bandwidth: 10
Hz”, and “Average Mode: OFF”.
9. Connect the RF input of receiver for calibration to the “AUX” output.
10. Set the measurement frequency to the MT8801C and the receiver for calibration.
11. Perform the following steps when calibrating the error between ranges of receiver for calibration (go to
the step 16 when not calibrating):
Note:
The calibration between ranges is necessary every measurement frequency.
However, once the calibration is performed at the frequency, it is effective
until the power is turned Off.
12. Set “Panel Mode: Cal”.
13. Set the output level of MT8801C at “~30 dBm” and perform the relative calibration between “Ranges
1 and 2”.
14. Set the output level of MT8801C at “—75 dBm” and perform the relative calibration between “Ranges
2 and 3”.
15. Set “Panel Mode: Meas”.
16. Set “+7 dBm” for the MT8801C.
17. Set “Measure to Reference” when the measurement result of receiver for calibration stabilizes.
18. Then set the difference of the power meter measured value (step 4) subtracted by the set value (+7 dBm
in this case) as “Offset” (the value displayed on the receiver for calibration is the absolute value).
19. Change the level of MT8801C and read the displayed value in the receiver for calibration.
20. Repeat the measurement steps 10 to 19 for all the measurement levels and measurement frequencies.
21. Similarly perform the measurement for the “MAIN” output.
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Section 5 Peformance Tests

[AUX side] (Error dB)

10.01 MHz 800.01 MHz 1900.01 MHz 2999.99 MHz
Effective |Measured| Effective | Effective [Measured | Effective | Effective [Measured | Effective | Effective [Measured| Effective Measurement
lower limit| value |upper limit [lower limit| value |upper limit|lower limit| value |upper limit|lower limit| value |upper limit uncertainty
+7.0dBm ___dB ___dB ___dB ___dB
+ 6.0 dBm ___dB ___dB __dB __dB
+ 5.0 dBm ___dB ___dB ___dB ___dB
+4.0dBm ___dB ___dB __dB ___dB
+3.0dBm ___dB __dB __dB __dB
+ 2.0 dBm ___dB ___dB __dB ___dB
+1.0 dBm ___dB ___dB ___dB ___dB
0.0 dBm __dB ___dB __dB __dB
—1.0 dBm __dB __dB __dB __dB
—2.0 dBm ___dB ___dB ___dB ___dB
—-3.0dBm |-0.76dB | __dB |[+0.76dB |-0.76dB | ___dB [+0.76dB | -0.76dB| ___ dB |+0.76dB [-1.76dB | __dB | +1.76 dB +0.24 dB
—13.0 dBm ___dB __dB __dB ___dB
—23.0 dBm __dB __dB __dB ___dB
—33.0 dBm ___dB ___dB ___dB ___dB
—43.0 dBm ___dB __dB __dB __dB
—53.0 dBm __dB __dB __dB __dB
—63.0 dBm ___dB ___dB __dB __dB
—73.0 dBm __dB __dB __dB __dB
—83.0 dBm ___dB __dB __dB ___dB
—93.0 dBm __dB __dB __dB __dB
—103.0 dBm __dB __dB __dB __dB
—113.0 dBm ___dB __dB __dB __dB
123.0 dBm -0.53 dB T +0.53dB | -0.53 dB T +0.53dB | —-0.53 dB T +0.53dB | -1.53 dB T +1.53 dB +0.47 dB
-133.0dBm |-2.53dB | __ dB |+2.53dB |-2.53dB| __ dB |+2.53dB | -2.53dB| ___ dB |+2.53dB|-3.53dB | __ dB | +3.53dB
[Main side] (Error dB)
10.01 MHz 800.01 MHz 1900.01 MHz 2999.99 MHz
Effective [Measured|Effective | Effective |Measured | Effective | Effective [Measured | Effective | Effective [Measured| Effective Measurement
lower limit| value |upper limit {lower limit| value |upper limitlower limit| value |upper limit|lower limit| value |upper limit uncertainty
—18.0 dBm __dB ___dB ___dB ___dB
—19.0 dBm ___dB ___dB ___dB ___dB
—20.0 dBm __dB ___dB ___dB ___dB
—21.0dBm ___dB ___dB ___dB ___dB
—22.0dBm ___dB ___dB ___dB ___dB
—23.0dBm ___dB ___dB ___dB ___dB
—24.0 dBm __dB ___dB ___dB __dB
—25.0 dBm ___dB ___dB ___dB ___dB
—26.0 dBm ___dB ___dB __dB __dB
—27.0dBm —0.84 dB ~ @B +0.84 dB | -0.84 dB ~ @B +0.84dB | —0.84 dB ~ @B +0.84 dB | -1.84 dB ~ @B +1.84 dB +0.16 dB
—28.0 dBm ___dB __dB __dB ___dB
—33.0dBm ___dB __dB __dB __dB
—43.0 dBm ___dB ___dB __dB __dB
—53.0dBm ___dB ___dB ___dB ___dB
—63.0 dBm ___dB ___dB __dB __dB
—73.0dBm ___dB __dB __dB __dB
—83.0dBm ___dB ___dB __dB ___dB
—93.0dBm ___dB __dB __dB ___dB
—108.0dBm | -083dB | _ dB | +0.83dB|-0.83dB| __ dB |+0.83dB | -0.83dB| __ dB |+0.83dB |-1.83dB | __dB | +1.83dB +0.17 dB
— 113.0dBm —0.57dB —— a8 +0.57 dB | -0.57 dB [—— dB +0.57dB | —0.57 dB |—— dB +0.57dB | -0.57dB |—— dB +1.57 dB
—123.0dBm __dB __dB __dB __dB +0.43 dB
—133.0dBm | -2.57dB | ___dB | +2.57dB|-2.57dB| __ dB |+2.57dB | -2.57dB| ___dB |+2.57dB [-3.57dB | ___dB | +3.57dB
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5.3 Performance Tests

5.3.1.2

Spurious measurement
(1) Specifications

* Spurious: (Condition 1)

* Spectrum analyzer:

(3) Setup

(Condition 2)

(2) Testinstruments

Offset frequency:
Carrier frequency:

10 MHz Buffered Output

MT8801C

<-50 dBc (without modulation)

100 kHz <50 MHz
1300 MHz <1400 MHz
2000 MHz <2100 MHz
<40 dBc: Entire bandwidth

MS2602A or the equivalent

10 MHz Reference Input

0 d 0O

(@]
@
(@)
[ea)
@
@

ss
[ By 5 e i s [ )

MS2602A
Spectrum analyzer

ﬂ ——
Aux Output RF Input
(4) Test procedure: Spurious measurement
Step Procedure

1. Set the measurement frequency and the output level (+7 dBm) for the MT8801C, and set the peak level
as the reference at the 100-Hz span from the spectrum analyzer, then read and record the level
(MeasureRef).

2. For the carrier frequency with the sideband element specifications, set the frequency span at 1 MHz
and measure the carrier frequencies from 100 kHz to 50 MHz.

3. Then set the frequency span at 105 MHz and measure the frequency range up to 4000 MHz at the 100-
MHz interval, and determine whether the harmonic-suppressed one meets the specification or not.

4. Measure the carrier frequencies up to 3000 MHz at the 100-MHz interval for the above steps 1 to 3.

Spurious measurement
Frequency Measured value | Effective upper limit |Measurement uncertainty
Condition 1| The worst value MHz dBc -52.2dBc 2.2dB
Condition 2| The worst value MHz dBc -42.2 dBc 2.2dB
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Section 5 Peformance Tests

5.3.1.3 Harmonics measurement
(1) Specifications

« Harmonics: <-25 dBc

(2) Testinstruments

e Spectrum analyzer: MS2602A or the equivalent
(3) Setup

10 MHz Buffered Output 10 MHz Reference Input

MT8801C

[ |Anritsuf

Tssoic

MS2602A
Spectrum analyzer

00D
000000]

®

08
0
B
B
8]
B
B
8

Aux Output RF Input

(4) Test procedure: Harmonics measurement

Step Procedure

1. Set the output level (+7 dBm) and the measurement frequency for the MT8801C, set the peak level as
the reference at the 100-Hz span from the spectrum analyzer, then read and record the level.

2. Set the frequency span at 10 kHz and measure from the second to the fifth harmonics in the range up to

6 GHz, and determine whether they meet the specification or not.

3. Measure the carrier frequencies up to 3000 MHz at the 100 MHz interval for the above steps 1 and 2.

Harmonics measurement

Frequency Measured value | Effective upper limit |Measurement uncertainty
The worst value MHz dBc -27.2 dBc 2.2dB
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5.3 Performance Tests

5.3.14 FM deviation accuracy
(1) Specifications

* 5% of set value *1 digit
(Internal modulation frequency: 1 kHz excluding residual FM)
(2) Testinstruments

* Measuring receiver: HP8902A or the equivalent
» Synthesized signal generator: MG3633A or the equivalent

» Mixer

(3) Notes on test

* Set the demodulation bandwidth of the measuring receiver to 0.3 to 3 kHz.
(4) Setup

10 MHz Buffered Output 10 MHz Reference Input

MT8801C

| /nritsul
Tss01C

80

CHE]

[ ® 000000
o0
006

. 9
@gu e

HP8902A
Measuring receiver

06 06

(85
8]
8]
0
B
8]
8]
&}

6,00.0 O 7y

RF Input

10 MHz Reference Input Aux Output I
RF

MIXER

LO

MG3633A (SG2)
Synthesized signal generator

10 Mz Buterec ouput |

) o

EEE EEE 0 [j[j 0000 /™00
a a € oooo < >7g

— 2000000 N

‘(j o ‘mmm ojloboooco = @@

6:0:0 & Do 0o =
5:0: 0 O = ®
= QiIIQ © od o 2@
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Section 5 Peformance Tests

() Test procedures: FM deviation accuracy

Step Procedure
1. Initialize the MT8801C, the signal generator and the measuring receiver.
2. Set the MT8801C as follows:
Set RF Input/Output to AUX on the Instrument Setup screen.
3. Turn On the Main Func of MT8801C and press the Analog Tester key (F3).
4. Display the RX Measure screen of MT8801C to set as follows:
[Modulation function]
AF Osc.1: On
AF Osc.2: Off
AF Osc.1 Frequency: 1kHz
5. Set the measurement frequency (RF) and the output level (+7 dBm) for the MT8801C.
6. Set the RF frequency (690 MHz) and the output level (+17 dBm) for the signal generator.
The RF frequency combinations of signal generator and MT8801C”
RF frequency of MT8801C: 10 MHz 1500 MHz 3000 MHz
RF frequency of signal generator: 690 MHz 800 MHz 2300 MHz
7. Set the measuring receiver as follows:
Measurement Mode: ~ FM
LPF: 3kHz
HPF: 300 Hz
Detection Mode: (p_p)/2
Hold Time: 0.1 sec
Frequency: 700 MHz
8. Set the measuring deviation in MT8801C, adjust the measuring receiver range, and perform the manual
tuning.
9. Record the measurement result of measuring receiver and obtain the accuracy using the following
calculation expression:
Accuracy (%) = {(Measurement result/Setting value) —1} x 100
10. Similarly repeat the steps 8 and 9 using the step 6 combinations for all deviations.
11. Turn Off the AF Osc.1 output and set the AF Osc.2 output to On.
12. Also repeat the measurement steps 8 to 11 for AF Osc.2.
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5.3 Performance Tests

FM deviation accuracy of signal generator

A 10 MH ] MH MH Measurement| Effective Effective

ceuracy 0 MHz 500 MHz | 3000 MHz uncertainty | lower limit | upper limit
500 Hz % % % -6.3 % +6.3 %

0SC.1 1 kHz % % % -5.4 % +5.4 %

' 10 kHz % % % —4.6 % +4.6 %

40 kHz % % % +0.5 % 4.5 % +4.5 %
500 Hz % % % -6.3 % +6.3 %
1 kHz % % % 5.4 % +5.4 %

0OSC.2
10 kHz % % % —4.6 % +4.6 %
40 kHz % % % 4.5 % +4.5 %
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Section 5 Peformance Tests

5.3.1.5

10 MHz Buffered Output

(1)

(2)

@)

FM frequency characteristics

Specifications

« Internal modulation frequency:

» Frequency characteristics:

Test instruments

e Measuring receiver:
* Audio analyzer:
» Synthesized signal generator:

* Mixer

Setup

20 Hz to 20 kHz

+0.5 dB

(Referred to 1 kHz as reference, 0.3 to 3
kHz, frequency deviation: 4 kHz)

+1 dB

(Referred to 1 kHz as reference, 20 Hz to
20 kHz, frequency deviation: 4 kHz)

HP8902A or the equivalent
HP8903B or the equivalent
MG3633A or the equivalent

10 MHz Reference Input

10 MHz Buffered Output

LO

EEE EEE O
O o

& 5]

=)

MG3633A

Synthesized signal generator
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= S| oo = Measuring receiver HP8903B
= sc8 O X Audio analyzer
—— 5,066 0= RF Input AF Output 1
Input (High)
10 MHz Reference Aux Output IF AF Input | (with 600 Q
Input Termination)
MIXER
RF

Demodulation output



5.3 Performance Tests

(4) Test procedures: FM frequency characteristics

Step Procedure
1. Initialize the MT8801C, the signal generator, the measuring receiver, and the audio analyzer.
2. Set the measuring receiver as follows:
Measurement Mode: ~ FM
HPF: All Off (<20 Hz)
LPF: All Off (>200 kHz)
Frequency: 700 MHz
3. Set the audio analyzer as follows:
Measurement Mode: AC Level
Display: Log
All LP Filter: Off
All Plug-In HP/BP Filter: Off
4. Set the MT8801C as follows:
Set RF Input/Output to Aux on the Instrument Setup screen.
5. Turn On the Main Func of MT8801C and press the Analog Tester key (F3).
6. Display the RX Measure screen of MT8801C to set as follows:
[RF level function]
RF Level: +7.0 dBm
[RF Frequency function]
RF frequency: Shown below
[Modulation function]
AF Osc.1: On
AF Osc.2: Off
AF Osc.1 Frequency: 1 kHz
AF Osc.1 Deviation: 4 kHz
7. Set the measurement frequency (RF) for the MT8801C.
8. Set the RF frequency (690 MHz) and the output level (+17 dBm) for the signal generator.
The RF frequency combinations of signal generator and MT8801C”
RF frequency of signal generator: 690 MHz 800 MHz 2300 MHz
RF frequency of MT8801C: 10 MHz 1500 MHz 3000 MHz
9. Measure the demodulation output of measuring receiver by using the audio analyzer.
10. Change the AF Osc.1 frequency in accordance with the table below and measure the deviation (dB)
against the level at 1 kHz.
11. Turn Off the AF Osc.1 output and set the AF Osc.2 output to On.
12. Repeat the steps 6 to 10 similarly for the measurement using AF Osc.2.
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Section 5 Peformance Tests

FM frequency characteristics of signal generator

Frequenc Measurement| Effectiv Effectiv
chare?cteris%cs 10MHz | 1500 MHz | 3000 MHz un:;rtiing/ t Iowgﬁir:it uppicr:tlin?it
20 Hz dB dB dB -0.83 dB +0.83 dB
300 Hz dB dB dB -0.33 dB +0.33 dB
OSC.1 1 kHz 0dB 0dB 0dB - —
3 kHz dB dB dB -0.33 dB +0.33 dB
20 kHz dB dB dB +0.17 —0.83 dB +0.83 dB
20 Hz dB dB dB —-0.83dB +0.83 dB
300 Hz dB dB dB -0.33 dB +0.33 dB
OSC.2 1 kHz 0dB 0dB 0dB - —
3 kHz dB dB dB —-0.33dB +0.33 dB
20 kHz dB dB dB -0.83 dB +0.83 dB
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5.3 Performance Tests

5.3.1.6 FM distortion
(1) Specifications
* Modulation distortion: Maximum —50 dB

(Internal modulation frequency: 1 kHz, frequency de-
viation: 5 kHz, demodulation bandwidth: 0.3 to 3

kHz)
(2) Testinstruments
» Measuring receiver: HP8902A or the equivalent
* Audio analyzer: HP8903B or the equivalent

 Synthesized signal generator: MG3633A or the equivalent
» Mixer

(3) Notes on test

« Set the demodulation bandwidth of the audio analyzer to 0.3 to 3 kHz.

« If an audio analyzer with much residual FM is used, it affects distortion mea-
surement when the amount of FM deviation is small. Use an audio analyzer
with little residual FM.

(4) Setup
10 MHz Buffered Output 10 MHz Reference Input
MT8801C
= 5| (== [2s2 HP8902A
z m;ﬁ _— Measuring receiver HP8903B
- | 5558 @) 5 Audio analyzer
— ) QAOCT);: _éA RF |nput AF Output 4
Input (High)
Aux Output IF AF Input | (with 600 Q
10 MHz Reference Input Termination)
MIXER
RF Demodulation output
10 MHz Buffered Output LO
I
O
MG3633A
Synthesized signal generator
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Section 5 Peformance Tests

(5) Test procedures: FM distortion

5-16

Step Procedure
1. Initialize the MT8801C, the signal generator, the measuring receiver, and the audio analyzer.
2. Set the MT8801C as follows:
Set RF Input/Output to AUX on the Instrument Setup screen.
3. Turn On the Main Func of MT8801C and press the Analog Tester key (F3).
4. Display the RX Measure screen of MT8801C to set as follows:
[Modulation function]
AF Osc.1: On
AF Osc.2: Off
AF Osc.1 Frequency: 1kHz
AF Osc.1 Deviation: 5 kHz
5. Set the measuring receiver as follows and execute the FM calibration:
Measurement Mode: ~ FM
LPF: 3kHz
HPF: 300 Hz
De-enphasis: Off
Detection Mode: (p_p)/2
Hold Time: 0.1 sec
Range: 10 kHz
Frequency: 700 MHz
6. Set the audio analyzer as follows:
Measurement Mode:  Distortion
Display: Log
Unit: dB
All LP Filter: Off
All HP/BP Filter: Off
7. Set the RF frequency and the output level (+7 dBm) for the MT8801C.
8. Set the RF frequency (690 MHz) and the output level (+17 dBm) for the signal generator.
The RF frequency combinations of signal generator and MT8801C”
RF frequency of MT8801C: 10 MHz 1500 MHz 3000 MHz
RF frequency of signal generator: 690 MHz 800 MHz 2300 MHz
9. Perform the manual tuning for the measuring receiver.
10. Read the measurement result of audio analyzer after checking the measurement value of measuring
receiver is stabilized.
11. Repeat the measurement steps 7 to 10 similarly for all the measurement frequencies.
FM distortion of signal generator
characterioies | 10MHz | 100wz | aooomwz ETET O,
OSC.1 1 kHz ______dB dB dB +1.6dB _51.6dB
OSC.2 1 kHz ______dB dB dB




5.3 Performance Tests

5.3.2 AF oscillator

5.3.2.1 Frequency accuracy measurement
(1) Specifications

 Synchronous with the reference crystal oscillator

(2) Testinstruments

* Frequency counter: MF1603A or the equivalent

(3) Setup

10 MHz Buffered Output

10 MHz Reference Input

MT8801C
[ o
(@]
& @
& @
ss @
[mm]
ﬂ

MF1603A
Frequency counter

AF Output RF Input
(4) Test procedure: Frequency accuracy measurement
Step Procedure

1. Set “Input: Ach”, “Attenuator: OFF”, “Gate Time: 2 sec”, and “ppm Mode: OFF” for the frequency
counter.

2. Set the measurement frequency and the output level for the MT8801C, read the measurement result of
frequency counter, and determine whether it is £1 mHz or less so that the synchronous specification is
met.

3. Change the frequency from 30 Hz to 20 kHz and repeat the measurement.

Frequency accuracy of AF oscillator

Frequency accuracy Measured value

Error

Measurement uncertainty

20 Hz
1 kHz
10 kHz
20 kHz

<+1 mHz
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Section 5 Peformance Tests

5.3.2.2

5-18

Output level accuracy

(1) Specifications

» Measure at a bandwidth less than 30 kHz.
Unbalanced output: £0.5 dB
Floating output: 12 dB
(frequency: 1 kHz, output level > 1 mV)
Unbalanced output: 1 dB
(20 Hz < Frequency < 20 kHz, output level = 1 mV)

(2) Test instruments

* Audio analyzer: HP8903B or the equivalent

0o 0

0

(05

|Anritsuf
TSS01C

(3) Setup
MT8801C
‘D
(@]
(@]
= HP8903B
Audio analyzer

|

AF Output Input (High)




5.3 Performance Tests

(4) Test procedures: Output level accuracy

Step Procedure
1. Initialize the MT8801C and the audio analyzer (press the Preset key).
2. Turn On the Main Func of MT8801C and press the Analog Tester key (F3).
3. Display the AF Measure screen of MT8801C to set as follows:
[AF Osc. function]
AF Osc.1: On
AF Osc.2: Off
4, Set the audio analyzer as follows:
Measurement Mode: ~ AC Level
Unit: Volt
Scale: Linear
All Plug-in HP/BP Filter: Off
LPF: 30 kHz
5. Set the measuring level in the MT8801C.
6. Set the AF frequency for the MT8801C and read the displayed value after checking the stabilized
measurement result of audio analyzer.
7. Obtain the accuracy based on the read result and the setting level using the following calculation
expression:
Accuracy (dB) =20 Log,, (Measurement result/Setting level)
8. Repeat the steps 6 and 7 for all the measurement frequencies.
9. Turn Off the AF Osc.1 output and set the AF Osc.2 output to On.
10. Similarly repeat the measurement steps 5 to 8 for AF Osc.2 as well.
Output level accuracy of AF oscillator
20 Hz 1 kHz 10 kHz 20 kHz
Level AF . ) - ) ] Measurement
Level | Effective Measured| Effective | Effective [Measured| Effective | Effective |Measured | Effective | Effective |Measured| Effective .
accuracy lower limit| value [upper limit|lower limit| value |upper limit|lower limit| value [upper limit{lower limit| value |upper limit| Uncertainty
3V -083 |__dB| +083 | 033 |__dB| +033 | -0.83 | __dB| +0.83 | -0.83 | ___dB| +0.83 +0.17 dB
Osc.1 1V -0.83 | __dB| +083 | 033 |__dB| +033 | -0.83 | __dB| +083 | -0.83 | ___dB| +0.83 +0.17 dB
ImV | -0.66 dB| +0.66 | -0.17 | ___dB| +0.17 | -0.66 dB| +0.66 | -0.66 | ___ dB| +0.66 +0.34 dB
3V -083 | _ _dB| +083| -033 | _ dB| +033 | -0.83 | _ dB| +083 | -0.83 | _ dB| +0.83 +0.17 dB
Osc.2 1V -083 | __dB| +083| -033 | __ dB| +033 | -0.83 | _ dB| +083 | -0.83 | _ dB| +0.83 +0.17 dB
ImV | 066 | __dB| +0.66 | -0.17 | __dB| +0.17 | -0.66 | __dB| +0.66 | -0.66 | ___dB| +0.66 +0.34 dB

5-19
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5.3.2.3 Waveform distortion
(1) Specifications

» Measure at a bandwidth less than 30 kHz.
Maximum —50 dBc (frequency = 1 kHz, output level = 1 V)
Maximum —45 dBc (20 Hz < frequency < 20 kHz, output level = 1 V).
(2) Test instruments

* Audio analyzer: HP8903B or the equivalent

000G: @ Audio analyzer

(3) Setup
MT8801C
e (o] 5] fo
. g 5 |2a®
= = - N HP8903B
b

AF Output Input (High)
(with Termination)
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5.3 Performance Tests

(4) Test procedures: Waveform distortion

Step Procedure
1. Initialize the MT8801C and the audio analyzer (press the Preset key).
2. Turn On the Main Func of MT8801C and press the Analog Tester key (F3).
3. Display the AF Measure screen of MT8801C to set as follows:
[AF Osc. function]
AF Osc.1: On
AF Osc.2: Off
4. Set the audio as follows:
Measurement Mode:  Distortion
Unit: dB
All Plug-in HP/BP Filter: Off
LPF: 30 kHz
5. Set the measuring level at 1 V in the MT8801C.
6. Set the internal modulation frequency to be measured in the MT8801C.
7. Read the displayed value of audio analyzer and check whether the result is under the specification’s
value.
8. Change the internal modulation frequency and repeat the step 6.
9. Turn Off the AF Osc.1 output and set the AF Osc.2 output to On.
10. Similarly repeat the measurement steps 5 to 9 for AF Osc.2 as well.

Waveform distortion of AF oscillator

Distortion 20 Hz 1 kHz 10 kHz 20 kHz
OSC.1 - dB —— dB - dB — dB
0OSC.2 — dB —  dB —____dB - dB
Measurement uncertainty +1
Effective upper limit —46 dB -51 dB —46 dB —46 dB
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5.3.3 RF analyzer

5.3.3.1 Power meter accuracy measurement

(1) Specifications
» £10% (after the calibration using the Main connector and the built-in broad-
band power meter)
» t1dB (after the calibration using the AUX connector with the Tx Ref Level
larger than —12 dBm in the ambient temperature range between 18 and 28 °C)
(2) Test instruments
« Intelligent RF signal generator: HP8665B or the equivalent
« Fixed attenuator: MP721A or the equivalent
(3) Setup
Ext.Ref.In
10 MHz Buffered Output
MT8801C
HP8665B s @
Intelligent RF signal generator = I - =
ﬂ s
T Main Input T
RF Output
MP721A MP721A
Fixed attenuator Fixed attenuator
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5.3 Performance Tests

(4) Test procedures: Power meter measurement accuracy

Step Procedure
1. Obtain the calibration data of the signal generator.
2. Initialize the MT8801C (press the Preset key).
3. Set the MT8801C as follows:
Set RF Input/Output to Main on the Instrument Setup screen.
4, Turn On the Main Func of MT8801C and press the Analog Tester key (F3).
5. Display the TX Measure screen of MT8801C and execute “Zero Set” in the status without input.
6. Turn On the signal generator output.
7. Set the measurement frequency for each instrument and set the calibrated output level for the signal
generator.
8. Execute “Adjust Range” and “Manual Calibration” using MT8801C.
9. Read indication values corresponding to “Watt” and “dBm” when ‘“Main Input” and “Aux Input” are
selected respectively to determine whether they meet the specifications.
10. Perform the steps 3 to 9 mentioned above for each input connector, and each level or measurement
frequencies.
Power meter measurement accuracy
wan | 1oz | soomr | 1oaHe | sane ['eosuenent Sfecive | Efecne
+10dBm| __ dB dB dB dB 13.6% —6.4% 4%
0dBm| ______dB dB dB dB
| rome [ammnie [ 1ocre [ sone [lemevemend] Steche | Sheche
+10dBm| ____dB dB dB dB
_18 jﬁz — jﬁ jﬁ jg SE 1024dB | -076dB | +0.76 dB
—20dBm| _______dB dB dB dB
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Section 5 Peformance Tests

5.3.3.2 Power meter linearity
(1) Specifications

» #0.3 dB (0 to —30 dB)

(2) Testinstruments

« Intelligent RF signal generator: HP8665B or the equivalent

* Power meter:
¢ Power sensor:

» Power divider

(3) Setup

Ext.Ref.In

10 MHz Buffered Output

MLA4803A or the equivalent
MAA4601A or the equivalent

MT8801C

HP8665B
Intelligent RF signal generator

'|leie booBOD]

RF Output

Main Input

ML4803A (Power meter)

® 000 @ ®ooo®
O- @EE =00 @
[T L

Power divider

MA4601A
Power sensor
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5.3 Performance Tests

(4) Test procedures: Power meter linearity

Step Procedure

1. Obtain the calibration data of the signal generator.

2. Initialize the MT8801C (press the Preset key).

3. Set the MT8801C as follows:

Set RF Input/Output to Main on the Instrument Setup screen.

4, Turn On the Main Func of MT8801C and press the Analog Tester key (F3).

5. Display the TX Measure screen of MT8801C.

6. Set the measurement frequency for each instrument and the +16 dBm output for the signal generator,
and execute “Adjust Range”. Set the power meter unit to be (dB).

7. Execute “Manual Calibration” and “Measure Single” using MT8801C and then read and record the RF
Power” measurement result (MP,).

8. Set the output level of signal generator to —10 dBm, execute “Measure Single”, and then read the “RF
Power” measurement result (MP) and the power meter measurement result (RP) to calculate the
linearity using the following expression.

(Linearity) = MP-MP -RP
9. Repeat the step 8 up to the reference level of —30 dB.
10. Perform the above steps 3 to 9 for each input connector and every measurement frequencies.
Power meter linearity
Main | 10MHz | 800MHz | 1.9GHz | 3GHz Mf::;rrtgm%m |E£:ft|:\rﬁt uigiftlli\:r?it
-10dB| _____dB dB dB dB
-20dB| _____dB dB dB dB +0.07 dB -0.23dB +0.23 dB
-30dB| ___dB dB dB dB
Auwc | 10MHz ) 800MHz | 1.9GHz | 3 GHz Mfff&?iﬂ@” |Ex§ft|:\rﬁt uifgicr:tlli\rlr?it
-10dB| ___ dB dB dB dB
—20dB| ___dB dB dB dB +0.07 dB -0.23dB +0.23 dB
-30dB| __dB dB dB dB
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5.3.3.3

Frequency counter accuracy measurement
(1) Specifications

» Accuracy 10 Hz of the reference crystal oscillator

(2) Test instruments

« Intelligent RF signal generator: HP8665B or the equivalent

(3) Setup
Ext.Ref.In
10 MHz Buffered Output
MT8801C

q@ﬁ" [@

: ®

& (@]

& (o]

s e

=

a5 @
HP8665B O ooooo @ L

Intelligent RF signal generator [g c— 9.0.0,0 @

A

- Main Input
RF Output

(4) Test procedures: Frequency counter measurement accuracy

Step Procedure
1. Initialize the signal generator, then set the output level to —5 dBm.
2. Initialize the MT8801C (press the Preset key).
3. Set the MT8801C as follows:
Set RF Input/Output to Main on the Instrument Setup screen.
4. Turn On the Main Func of MT8801C and press the Analog Tester key (F3).
5. Set the MT8801C as follows and display the TX Measure screen:
TX Measure Ref Level: -5 dBm
6. Set the measurement frequency for each instrument, read the indication value of “RF Frequency” after
executing “Measure Single”, then check whether the difference from the setting frequency is within the
specification value.
7. Repeat the measurement steps 1 to 6 for each input connector and every measurement frequencies.
However, set the output level to —30 dBm for the “Aux Input” measurement.
Frequency counter measurement accuracy
Measurement| Effective | Effective
10MHz | 800MHz | 1.9GHz | 3GHz |\ ncertainty |lower limit |upper limit
Main —15 dBm Hz Hz Hz Hz
0. —-9.99H +9.99 H
Aux —40 dBm Hz Hz Hz Hz +0.01 9-99 Hz z
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5.3 Performance Tests

5.3.3.4 FM demodulation deviation accuracy

(1) Specifications

* 1% of indication value + residual FM (Demodulation frequency: 1 kHz)

(2) Testinstruments

» Synthesized signal generator: MG3633A or the equivalent

 Audio analyzer:

* Spectrum analyzer:

» Mixer

(3) Notes on test

HP8903A or the equivalent
MS2602A or the equivalent

+ Calibrating FM deviation of signal generator

The figure below shows the relationship among modulation exponent X, car-

rier element JO (x) and first sideband wave element J1 (x) of the FM-modu-

lated signal. The relationship among modulation exponent x, FM deviation

fd, and modulation frequency fp can be represented by fd = fp*x. Therefore,

when the modulation frequency is 1 kHz, the FM deviations listed in the table

below make carrier element JO (x) zero. The table below lists the residuals of

the carrier erasing elements and calibration accuracies of the FM deviations.

FM deviations to be calibrated and calibration accuracies for modulating frequency of 1 kHz

JO (x)=0 (CW=0) count Erasing element residual
and FM deviation to
be calibrated Calibration accuracy = +0.2% | Calibration accuracy = 0.5% | Calibration accuracy = +1%
CW=0 (1st time) -52 dB —43.6 dB -38.1dB
2.40484 kHz (0.00250) (0.00663) (0.0124)
CW=0 (2nd time) —48.6 dB —40.6 dB -34.6 dB
5.52009 kHz (0.00374) (0.00937) (0.0187)
CW=0 (3rd time) —46.6 dB -38.6 dB -32.7dB
8.6535 kHz (0.00468) 0.0117) (0.0233)
CW=0 (4th time) —45.8dB -37.2dB -31.3dB
11.7915 kHz (0.0515) (0.0138) (0.0271)
CW=0 (5th time) —44.2 dB -36.3dB -30.3dB
14.9301 kHz (0.0615) (0.0154) (0.0306)
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1.0

0.9

0.8

0.7 -

0.6

0.5 A

0.3

0.2

JO (x): Carrier

N

JO (X)=0 J1(X)=0 [Jo (X)=J1 (X)
1 X= 1.4347
2 [ X= 2.40484
3 X= 3.8317
4 [ X= 5.5201
5 X= 7.0156
6 | X= 8.6535
7 X=10.1735
8 | X=11.7915
9 X=13.3237
X=14.9301

(4) Setup

10 MHz Buffered Output

v
F T

4 5 6 7 8

Y
T

9

J
10

Modulation exponent x

10 MHz Reference Input

10 MHz Buffered Output

HP8903A
Audio analyzer

10 MHz Reference Input

FM Input
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MG3633A (SG2)
Synthesized signal
generator

MG3633A (SG1)
Synthesized signal MT8801C
generator e o ==
B3 g [=] @gm
e Q b0 &
el 9| vvac:
: . 355 O
OO0 0000 @
RF Output
RF Main Input
MIXER !
LO i
I :
‘,:mmm - MS2602A |
A EEEE| Bt R Spectrum analyzer |

10 MHz Buffered Output

10 MHz Reference Input



5.3 Performance Tests

(5) Test procedure: FM demodulation deviation accuracy

Step

Procedure

Preparation before measurement (pre-calibration)

1.
2.

10.

11.

Initialize the signal generators (SG1 and SG2), the audio analyzer, and the spectrum analyzer.

Set the signal generator (SG1) as follows and turn On the output:

Output Level: +10 dBm
Frequency: 1400 MHz
FM: External AC
Deviation: 5 kHz
Internal Mod Freq: 1 kHz

Set the signal generator (SG2) as follows and turn On the output:
Output Level: +17 dBm
Frequency: 900 MHz
Set the audio analyzer as follows:
Frequency: 1 kHz
Level: ov

Set the spectrum analyzer as follows:
Frequency: 500 MHz
Ref Level: 0 dBm
Span: 100 Hz

Execute “Peak to Ref” and “Peak to CF” using the spectrum analyzer after the above setting and record

the peak level at this time.
Set “Zone Width: 2 Div” of the spectrum analyzer to be in the “Zone Sweep” mode.

Gradually increase the output level of audio analyzer and monitor the point (DEV 1) where the peak

level becomes smallest by using the spectrum analyzer.

Compare the SPA read value at the smallest level with the level recorded in the step 6, check whether

the level difference is 52 dB or larger, and record the output level of audio analyzer (SET1) at this time.

Similarly monitor the points where the level drops to the second to fifth by using the audio analyzer,
check whether each of level differences is “48.6 dB, 46.6 dB, 45.8 dB, or 44.2 dB” or larger, and record
the output levels of audio analyzer (SETn).

Turn Off the audio analyzer and the signal generators (SG1 and SG2) to complete the pre-calibration.

Measurement (performance test)

12.
13.

14.

Initialize the MT8801C, the signal generators (SG1 and SG2), and the audio analyzer.

Set the MT8801C as follows:
Set RF Input/Output to Main on the Instrument Setup screen.

Set TX Frequency Ref Level to 0 dBm on the Setup Common Parameter screen.

Turn On the Main Func of MT8801C and press the Analog Tester key (F3).
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Step Procedure
15. Display the TX Measure screen on the MT8801C and set as follows:
[AF Osc. function]
AF OSC.1: Off
AF OSC.2: Off
[Deviation function]
Demod. : FM
HPF: 300 Hz
LPF: 3kHz
Det Mode: (p_p)/2
16. Set the signal generator (SG1) as follows and turn On the output:
Output Level: +10.0 dBm
Frequency: 1400 MHz
FM: External AC
Deviation: 5 kHz
17. Set the signal generator (SG2) as follows and turn On the output:
Output Level: —17.0 dBm
18. Set the audio analyzer as follows:
Frequency: 1kHz
Level: ov
19. Set the RF frequencies for the MT8801C and the signal generator (SG2).
RF frequencies of MT8801C: 10 MHz 1500 MHz 3000 MHz
RF frequencies of SG2: 1390 MHz 100 MHz 1600 MHz
20. Set one of the pre-calibrated levels (SETn) for the audio analyzer.
21. Read the measurement result after the “Adjust Range” of MT8801C, compare it with each expected
value of vessel points, and check whether it is within the specification value.
22. Change the audio analyzer setting and repeat the step 21.
23. Change the RF frequency and repeat the above measurement steps 20 to 22.
24. Turn Off the outputs of signal generators and the audio analyzer when all the measurements are
completed.
FM demodulation deviation accuracy of RF analyzer
Deviation 10 MHz 1500 MHz 3000 MHz Measurement Effecti_ve Effecti_ve_
Accuracy Accuracy Accuracy uncertainty | lower limit | upper limit
2.40484 kHz % % % -1.14 % +1.14 %
5.52009 kHz % % % -0.95 % +0.95 %
8.6535 kHz % % % +0.2 % -0.90 % +0.90 %
11.7915 kHz % % % —0.87 % +0.87 %
14.9301 kHz % % % —0.86 % +0.86 %
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5.3.3.5

FM demodulation frequency characteristics

(1) Specifications

» Demodulation frequency range: 30 Hz to 20 kHz
+0.5 dB

 Frequency characteristics:

(2) Testinstruments

(3) Setup

(Demodulation frequency = 1 kHz as refer-

ence)

* Synthesized signal generator: MG3633A or the equivalent

» Measuring receiver:

» Mixer

MG3633A (SG1)
Synthesized signal
generator

10 MHz Reference Input

HP8902A or the equivalent

10 MHz Buffered Output

‘r:\ EECEELS

10 MHz Reference Input

10 MHz Buffered Output

RF
RF Output

MT8801C

|

0
0
0
0
0
0
0

[ GED
0_®

[=] <]

[a]e]
[a]afal="]
OO
[olalof=q]
[o]=]={=1

6 000060

MIXER

Main Input

LO

=)

MG3633A (SG2)
Synthesized signal
generator

10 MHz Buffered Output

Measuring receiver

HP8902A -

10 MHz Reference Input
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(4) Test procedure: FM demodulation frequency characteristics

Step Procedure
1. Initialize the MT8801C, the signal generators (SG1 and SG2), and the measuring receiver.
2. Set the measuring receiver as follows:
Measurement Mode: ~ FM
Detection Mode: (p_p)/2
Range: Auto
Frequency: 500 MHz
3. Set the signal generator (SG1) as follows and turn On the output:
Output Level: +10 dBm
Frequency: 1400 MHz
FM: On
Deviation: 4 rad
Internal Mod Freq Out: AF Osc
4. Set the signal generator (SG2) as follows and turn On the output:
Output Level: +17 dBm
Frequency: 900 MHz
5. Measure the modulation signal of signal generator by the measuring receiver and obtain the calibrated
value (D, ).
(Record all the indication deviation values to be measured.)
6. Set the MT8801C as follows:
Set RF Input/Output to Main on the Instrument Setup screen.
7. Turn On the Main Func of MT8801C and press the Analog Tester key (F3).
8. Display the TX Measure screen of MT8801C to set as follows:
[AF Osc. function]
AF Osc.1: Off
AF Osc.2: Off
[Deviation function]
Demod: FM
9. Set the RF frequencies for the MT8801C and the signal generator (SG2).
RF frequencies of MT8801C: 10 MHz 1500 MHz 3000 MHz
RF frequencies of SG2: 1390 MHz 100 MHz 1600 MHz
10. Set the measuring AF frequency for the signal generator and read and record the displayed value when
the MT8801C measurement result stabilized. (M, ;)
11. Similarly perform the measurement for all the AF frequencies and obtain the error when 1 kHz is set as
the reference by using the following expression:
EITOr (dB) = 20 LOglO {(M AF/M 1 kHz) / (D AF/D 1 kHz)}
12. Repeat the measurement steps 9 to 11 for all the measurement frequencies.
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FM demodulation frequency characteristics of RF analyzer

Measurement | Effective | Effectiv
10 MHz 1500 MHz | 3000 MHz uncertainty | lower limit uppe(r:tlirr?it
20 Hz dB dB dB
400 Hz dB dB dB
1 kHz 0dB 0dB 0dB +005dB | —0.45dB | +0.45dB
5 kHz dB dB dB
10 kHz dB dB dB
20 kHz dB dB dB

5-33




Section 5 Peformance Tests

5.3.3.6 Demodulation residual FM
(1) Specifications

* Residual FM: 8 Hz rms (demodulation band: 0.3 to 3 kHz)

(2) Test instruments

» Synthesized signal generator: MG3633A or the equivalent

» Mixer
(3) Setup
10 MHz Reference Input 10 MHz Buffered Output

MG3633A (SG1)
Synthesized signal MT8801C
generator e o
==2==2 Mlz3ss C B S
5 2lesnoliSEdlo 5 :

——1

RF Output
10 MHz Buffered Output Main Input
RF
— MIXER
10 MHz Reference Input IF
LO

I
"”? == 82338 O
8 ? 3035 eo@
MG3633A (SG2)
Synthesized signal
generator
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(4) Test procedure: Demodulation residual FM

Step Procedure
1. Initialize the MT8801C and the signal generators (SG1 and SG2) (press the Preset key).
2. Set the MT8801C as follows:
Set RF Input/Output to Main on the Instrument Setup screen.
3. Turn On the Main Func of MT8801C and press the Analog Tester key (F3).
4. Display the TX Measure screen of MT8801C, set as follows, and set the output level of signal
generator as the reference level:
[AF Osc. function]
AF Osc.1: Off
AF Osc.2: Off
[Deviation function]
Demod.: FM
Det Mode: RMS
HPF: 300 Hz
LPF: 3kHz
5. Set the signal generator (SG1) as follows and turn On the output:
Output Level: +10 dBm
Frequency: 1400 MHz
6. Set the output level (+17 dBm) of signal generator (SG2) and turn On the output.
7. Set the RF frequencies for the MT8801C and the signal generator (SG2).
RF frequencies of MT8801C: 10 MHz 1500 MHz 3000 MHz
RF frequencies of SG2: 1390 MHz 100 MHz 1600 MHz
8. After executing “Auto Range” of the MT8801C, read the displayed value when the MT8801C
measurement result stabilized after performing the “Adjust Range”, and check whether the result is
within the specification value.
9. Similarly repeat the measurement steps 7 and 8 for all the measurement frequencies.
Demodulation residual FM of RF analyzer
10 MHz 1500 MHz | 3000 MHz Mfffﬁéi.rﬁfym |oE\fJ§ft|:\rﬁt uigiftlli\:r?it
Residual FM _______Hz ______Hz _ Hz 1.2 Hz -6.8 Hz +6.8 Hz
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5.3.3.7 FM demodulation distortion
(1) Specifications

* Demodulation distortion:
0.3% (Demodulation frequency: 1 kHz, demodulation band: 0.3 to 3 kHz, fre-
quency deviation: 5 kHz)

(2) Test instruments

« Synthesized signal generator: MG3633A or the equivalent

» Measuring receiver: HP8902A or the equivalent
* Audio analyzer: HP8903B or the equivalent
* Mixer
(3) Setup
10 MHz Reference Input 10 MHz Buffered Output
MG3633A (SG1) MT8801C
Synthesized signal
generator o ol [B5] oo
o : JEEO
- 00000600 @
RF Output
10 MHz Buffered Output RF Main Input
MIXER :
10 MHz Reference Input IF !
LO i
.
‘:mmw DD‘“"“‘*‘ = HP8902A
lle= _,ju sB= 2825 @ T Measuring receiver
P |B eieie e =T .
| MG3633A (SG2) i o -
| Synthesized signal ! Input (High) ' (with 600 Q Termination)

generator

10 MHz Buffered Output 10 Miiz Feference Input | , HP89038
Audio analyzer
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(4) Test procedure: FM demodulation distortion

Step Procedure
1. Initialize the MT8801C, the signal generators (SG1 and SG2), the measuring receiver, and the audio
analyzer.
2. Set the measuring receiver as follows:
Measurement Mode: ~ FM
LPF: 3 kHz
HPF: 300 Hz
Detection Mode: (p_p)/2
Range: Auto
Frequency: 500 MHz
3. Set the audio analyzer as follows:
Measurement Mode:  Distortion
Display: Log
LP Filter: 30 kHz
All Plug-In HP/BP Filter: Off
4, Set the signal generator (SG1) as follows and turn On the output:
Output Level: +10 dBm
Frequency: 1400 MHz
FM: On
Deviation: 5 kHz
Internal Mod Freq: 1 kHz
5. Set the signal generator (SG2) as follows and turn On the output:
Output Level: +17 dBm
Frequency: 900 MHz
6. Read the modulation signal of signal generator by the audio analyzer (the value displayed on the right
side).
7. Measure the modulation signal of signal generator and check whether the distortion ratio is 0.1% or
less.
8. Set the MT8801C as follows:
Set RF Input/Output to Main on the Instrument Setup screen.
9. Turn On the Main Func of MT8801C and press the Analog Tester key (F3).
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Step Procedure
10. Display the TX Measure screen of MT8801C, set as follows, and set the output level of signal
generator as the reference level:
[AF Osc. function]
AF Osc.1: Off
AF Osc.2: Off
[Deviation function]
Demod.: FM
Distortion Unit: %
HPF: 300 Hz
LPF: 3kHz
11. Set the RF frequencies for the MT8801C and the signal generator (SG2).
RF frequencies of MT8801C: 10 MHz 1500 MHz 3000 MHz
RF frequencies of SG2: 1390 MHz 100 MHz 1600 MHz
12. Read the displayed value when the MT8801C measurement result stabilized and check whether the
result is within the specification value.
13. Similarly repeat the measurement steps 10 to 12 for all the measurement frequencies.
FM demodulation distortion of RF analyzerr
MH MH MH Measurement Effocti limi
10 MHz 1500 MHz 3000 MHz uncertainty ective upper limit
Distortion % % % 0.12 % 0.18 %
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5.3.3.8 oM demodulation deviation accuracy

(1) Specifications

* 1% of indication value + residual gM (Demodulation frequency: 1 kHz)

(2) Testinstruments

» Synthesized signal generator: MG3633A or the equivalent

+ Audio analyzer: HP8903A or the equivalent
» Spectrum analyzer: MS2602A or the equivalent
» Mixer

(3) Notes on test

« Calibrating ¢M deviation of signal generator
The figure below shows the relationship among phase deviation x, carrier ele-
ment JO (x) and first sideband wave element J1 (x) of the gM-modulated sig-
nal. The table below lists the residuals of the carrier erasing elements and

calibration accuracies of the FM deviations at this time.

oM deviations to be calibrated for JO (x)=0 (CW=0) counts and calibration accuracies

JO (x)=0 (CW=0) count Erasing element residual
and gM deviation to
be calibrated Calibration accuracy = £0.2% | Calibration accuracy = £0.5% | Calibration accuracy = 1%
CW=0 (1st time) -52dB —-43.6dB -38.1dB
2.40484 rad (0.00250) (0.00663) (0.0124)
CW=0 (2nd time) —48.6 dB —40.6 dB -34.6 dB
5.52009 rad (0.00374) (0.00937) (0.0187)
CW=0 (3rd time) —46.6 dB -38.6 dB -32.7dB
8.6535 rad (0.00468) (0.0117) (0.0233)
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JO (X)=0 J1 (X)=0 [Jo (X)=J1 (X)
1.0 \JO (x): Carrier 1 X= 14347
2 | X= 2.40484
0.9 3 X= 3.8317
4 | X= 5.5201
0.8 5 X= 7.0156
- 6 | X= 8.6535
0.7 1 7 X=10.1735
8 | X=11.7915
06 - 9 X=13.3237
_ 05- X=14.9301
=
704 -
0.3
0.2
0.1 +
0 T T T T < T J T T O/ T T N4 T U
0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
Phase deviation x
(4) Setup
10 MHz Reference Input 10 MHz Buffered Output
10 MHz Buffered Output MG3633_A (391) MT8801C
Synthesized signal
L generator g o] = =
- g 5 @Zm
Z o é‘ =B

Audio analyzer

0

o8
0
0
0
0
0
0
]

| B —— 6,0.0,0 Q=
RF Output

FM Input
RF Main Input

MIXER
LO

10 MHz Reference Input

MS2602A
Spectrum analyzer

Synthesized signal
generator

| MG3633A (SG2)

10 MHz Buffered Output 10 MHz Reference Input
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(5) Test procedure: oM demodulation deviation accuracy

Step

Procedure

Preparation before measurement (pre-calibration)

1.
2.

10.

11.

Initialize the signal generators (SG1 and SG2), the audio analyzer, and the spectrum analyzer.

Set the signal generator (SG1) as follows and turn On the output:

Output Level: +10 dBm
Frequency: 1400 MHz
oM: External AC
Deviation: 5 kHz
Internal Mod Freq: 1 kHz

Set the signal generator (SG2) as follows and turn On the output:
Output Level: +17 dBm
Frequency: 900 MHz
Set the audio analyzer as follows:
Frequency: 1 kHz
Level: ov

Set the spectrum analyzer as follows:
Frequency: 500 MHz
Ref Level: 0 dBm
Span: 100 Hz

Execute “Peak to Ref” and “Peak to CF” using the spectrum analyzer after the above setting and record

the peak level at this time.
Set “Zone Width: 2 Div” of the spectrum analyzer to be in the “Zone Sweep” mode.

Gradually increase the output level of audio analyzer and monitor the point (DEV1) where the peak
level becomes smallest by using the spectrum analyzer.
Compare the SPA read value at the smallest level with the level recorded in the step 6, check whether

the level difference is 52 dB or larger, and record the output level of audio analyzer (SET1) at this time.

Similarly monitor the points where the level drops to the second and the third by using the audio
analyzer, check whether each of level differences is “48.6 dB or 46.6 dB” or larger, and record the

output levels of audio analyzer (SETn).

Turn Off the audio analyzer and the signal generators (SG1 and SG2) to complete the pre-calibration.

Measurement (performance test)

12.
13.

14.

Initialize the MT8801C, the signal generators (SG1 and SG2), and the audio analyzer.

Set the MT8801C as follows:
Set RF Input/Output to Main on the Instrument Setup screen.

Set TX Frequency Ref Level to 0 dBm on the Setup Common Parameter screen.

Turn On the Main Func of MT8801C and press the Analog Tester key (F3).
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Step Procedure
15. Display the TX Measure screen on the MT8801C and set as follows:
[AF Osc. function]
AF OSC.1: Off
AF OSC.2: Off
[Deviation function]
Demod. : oM
HPF: 300 Hz
LPF: 3kHz
Det Mode: (p_p)/2
16. Set the signal generator (SG1) as follows and turn On the output:
Output Level: +10.0 dBm
Frequency: 1400 MHz
FM: External AC
Deviation: 5kHz
17. Set the signal generator (SG2) as follows and turn On the output:
Output Level: —17.0 dBm
18. Set the audio analyzer as follows:
Frequency: 1 kHz
Level: ov
19. Set the RF frequencies for the MT8801C and the signal generator (SG2).
RF frequencies of MT8801C: 10 MHz 1500 MHz 3000 MHz
RF frequencies of SG2: 1390 MHz 100 MHz 1600 MHz
20. Set one of the pre-calibrated levels (SETn) for the audio analyzer.
21. Read the measurement result after the “Adjust Range” of MT8801C, compare it with each expected
value of vessel points, and check whether it is within the specification value.
22. Change the audio analyzer setting and repeat the step 21.
23. Change the RF frequency and repeat the above measurement steps 20 to 22.
24, Turn Off the outputs of signal generators and the audio analyzer when all the measurements are
completed.
oM demodulation deviation accuracy of RF analyzer
10 MHz 1500 MHz 3000 MHz | Measurement | Effective | Effective
Ca\lgruaged Accuracy Ca\l/iablhaéed Accuracy Ca\llgruaéed Accuracy | uncertainty | lower limit |upper limit
2.40484 rad % % % % % % -1.22 % +1.22 %
5.52009 rad % % % % % % 0.2 % -0.99 % +0.99 %
8.6535 rad % % % % % % -0.92 % +0.92 %
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5.3.3.9 oM frequency characteristics
(1) Specifications

» 0.5 dB (Demodulation frequency = 1 kHz as reference)

(2) Testinstruments

» Synthesized signal generator: MG3633A or the equivalent

* Measuring receiver: HP8902A or the equivalent
» Mixer
(3) Setup
10 MHz Reference Input 10 MHz Buffered Output
MG3633A (SG1) MT8801C
Synthesized signal
generator ey o| E5] e e
o1 o o () fo ==
‘MGWE‘H flzees Moo < o 3338@@ S
_u o _‘ O uuu () : ® ggg @
jp— 0000 0 @
t C— < 665060
RF Output
10 MHz Buffered Output RF Main Input
MIXER :
10 MHz Reference Input IF |
LO i
]
‘:mmw §2oo3 oo HP8902A
|l e 8333 Q Measuring receiver
| MGB3633A (SG2) ;
i Synthesized signal i
| generator i
10 MHz Buffered Output 10 MHz Reference Input
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(4) Test procedure: oM frequency characteristics

Step Procedure
1. Initialize the MT8801C, the signal generators (SG1 and SG2), and the measuring receiver.
2. Set the measuring receiver as follows:
Measuring Mode: oM
Detection Mode: (p_p)/2
Range: Auto
Frequency: 500 MHz
3. Set the signal generator (SG1) as follows and turn On the output:
Output Level: +10 dBm
Frequency: 1400 MHz
oM: On
Deviation: 4 rad

Internal Mod Freq Out: AF Osc

4, Set the signal generator (SG2) as follows and turn On the output:
Output Level: +17 dBm
Frequency: 900 MHz

5. Measure the modulation signal of signal generator by the measuring receiver and obtain the calibrated
value (D
(Record all the indication values of deviation to be measured.)

6. Set the MT8801C as follows:
Set RF Input/Output to Main on the Instrument Setup screen.

7. Turn On the Main Func of MT8801C, press the Analog Tester key (F3), and set as follows:
Set the TX Power Meter Range to +10 dBm on the Setup Common Parameter screen.

AF) :

8. Display the TX Measure screen of MT8801C to set as follows:
[AF Osc. function]
AF Osc.1: Off
AF Osc.2: Off
[Deviation function]
Demod.: oM
9. Set the RF frequencies for the MT8801C and the signal generator (SG2).
RF frequencies of MT8801C: 10 MHz 1500 MHz 3000 MHz
RF frequencies of SG2: 1390 MHz 100 MHz 1600 MHz
10. Read the “Deviation” indication value of MT8801C when changing AF. Calculate the deviation when
AF is 1 kHz as reference to check whether it meets the specifications.

Error (dB) = 20L0g]0 {(MAF/MI kHz)/(DAF/Dl kHz)}

11. Repeat the above measurement step 10 for every measurement frequencies.
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oM frequency characteristics of RF analyzer

Measurement | Effective | Effective
10 MHz 1500 MHz | 3000 MHz uncertainty  |lower limit [upper limit
300 Hz dB dB dB
1 kHz —da | dB —_dB +0.05 dB —0.45dB | +0.45dB
2 kHz dB dB dB
3 kHz dB dB dB
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5.3.3.10 Demodulation residual oM
(1) Specifications

« Residual gM: 0.01 rad rms (demodulation band: 0.3 to 3 kHz)

(2) Test instruments

« Synthesized signal generator: MG3633A or the equivalent

» Mixer
(3) Setup
10 MHz Reference Input 10 MHz Buffered Output
MG3633A (SG1)
Synthesized signal MT8801C
generator s S
I : :
) = = = ®
E—G‘;@Hf: | “Eooooo e
C— '
RF Output
10 MHz Buffered Output RF Main Input
MIXER
10 MHz Reference Input IF
LO
I
e s OF
8 fees 0o P
MG3633A (SG2)
Synthesized signal

generator

5-46



5.3 Performance Tests

(4) Test procedure: Demodulation residual oM

Step Procedure
1. Initialize the MT8801C and the signal generators (SG1 and SG2) (press the Preset key).
2. Set the MT8801C as follows:
Set RF Input/Output to Main on the Instrument Setup screen.
3. Turn On the Main Func of MT8801C and press the Analog Tester key (F3).
4, Display the TX Measure screen of MT8801C, set as follows, and set the output level of signal
generator as the reference level:
[AF Osc. function]
AF Osc.1: Off
AF Osc.2: Off
[Deviation function]
Demod. : oM
Det Mode: RMS
HPF: 300 Hz
LPF: 3kHz
5. Set the signal generator (SG1) as follows and turn On the output:
Output Level: +10 dBm
Frequency: 1400 MHz
6. Set the output level (+17 dBm) of signal generator (SG2) and turn On the output.
7. Set the RF frequencies for the MT8801C and the signal generator (SG2).
RF frequencies of MT8801C: 10 MHz 1500 MHz 3000 MHz
RF frequencies of SG2: 1390 MHz 100 MHz 1600 MHz
8. Read the displayed value when the MT8801C measurement result stabilized and check whether the
result is within the specification value.
9. Similarly repeat the measurement steps 7 and 8 for all the measurement frequencies.
Demodulation residual oM of RF analyzer
10 MHz 1500 MHz 3000 MHz Measurement Effective upper limit
uncertainty
Residual FM _rad _rad _rad 0.0012 rad 0.0088 rad
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5.3.3.11

5-48

oM demodulation distortion

(1) Specifications

* Demodulation distortion:

0.5%

(Demodulation frequency: 1 kHz, demodulation band: 0.3 to 3 kHz, fre-

(2) Test instruments

quency deviation: 5 rad)

« Synthesized signal generator: MG3633A or the equivalent

» Measuring receiver:

e Audio analyzer:

* Mixer

(3) Setup

10 MHz Reference Input

HP8902A or the equivalent
HP8903B or the equivalent

10 MHz Buffered Output

10 MHz Buffered Output

10 MHz Reference Input

___________________________________________

10 MHz Buffered Output 10 MHz Reference Input

MG3633A (SG1)
Synthesized signal MT8801C
generator [ =
(@]
RF Output
RF Main Input
MIXER :
IF |
LO |
HP8902A
[ |/ Measuring receiver
e s OF :
- L 2 (with 600 Q Termination)

MG3633A (SG2)
Synthesized signal
generator

HP8903B

| Input (High)
Audio analyzer




5.3 Performance Tests

(4) Test procedure: oM demodulation distortion

Step Procedure
1. Initialize the MT8801C, the signal generators (SG1 and SG2), the measuring receiver, and the audio
analyzer.
2. Set the measuring receiver as follows:
Measurement Mode:  gM
LPF: 3 kHz
HPF: 300 Hz
Detection Mode: (p_p)/2
Range: Auto
Frequency: 500 MHz
3. Set the audio analyzer as follows:
Measurement Mode:  Distortion
Display: Log
LP Filter: 30 kHz
All Plug-In HP/BP Filter: Off
4, Set the signal generator (SG1) as follows and turn On the output:
Output Level: +10 dBm
Frequency: 1400 MHz
oM: On
Deviation: 5 rad
Internal Mod Freq: 1 kHz
5. Set the signal generator (SG2) as follows and turn On the output:
Output Level: +17 dBm
Frequency: 900 MHz
6. Read the modulation signal of signal generator by the audio analyzer (the value displayed on the right
side).
7. Measure the modulation signal of signal generator and check whether the distortion ratio is 0.1% or
less.
8. Set the MT8801C as follows:
Set RF Input/Output to Main on the Instrument Setup screen.
9. Turn On the Main Func of MT8801C and press the Analog Tester key (F3).
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Step Procedure
10. Display the TX Measure screen of MT8801C, set as follows, and set the output level of signal
generator as the reference level:
[AF Osc. function]
AF Osc.1: Off
AF Osc.2: Off
[Deviation function]
Demod. : oM
Distortion Unit: %
HPF: 300 Hz
LPF: 3kHz
11. Set the RF frequencies for the MT8801C and the signal generator (SG2).
RF frequencies of MT8801C: 10 MHz 1500 MHz 3000 MHz
RF frequencies of SG2: 1390 MHz 100 MHz 1600 MHz
12. Read the displayed value when the MT8801C measurement result stabilized and check whether the
result is within the specification value.
13. Similarly repeat the measurement steps 10 to 12 for all the measurement frequencies.
oM demodulation distortion of RF analyzer
10 MHz 1500 MHz 3000 MHz Measurement Effective upper limit
uncertainty
Distortion % % % <0.12 % 0.38 %
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5.3.3.12 FM demodulation output frequency characteristic
(1) Specifications

» Demodulation frequency range: 50 Hz to 10 kHz
 Frequency characteristics: +1 dB (demodulation frequency: 1 kHz)
(2) Testinstruments

* Synthesized signal generator: MG3633A or the equivalent

* Measuring receiver: HP8902A or the equivalent
+ Audio analyzer: HP8903B or the equivalent
» Mixer
(3) Setup
10 MHz Reference Input 10 MHz Buffered Output
MG3633A (SG1) MT8801C
Synthesized signal
generator - 5] 5= [Bat
I : S HP8903B
‘m@m@ of g@leses Moo - a| 5952 Audio analyzer
e P 1oz 0 !
RF Output
10 MHz Buffered Output RF Main Input Demod
Output Input (High)
MIXER :
10 MHz Reference Input IF : (with 600 Q
LO | Termination)
I
— e — HP8902A
— L —— DDE‘iﬁﬁ @j@ Measuring receiver
P[5 ciciee SR -9 .
| MG3633A (SG2) |
i Synthesized signal i
! generator i
10 MHz Buffered Output 10 MHz Reference Input
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(4) Test procedure: FM demodulation output frequency characteristics

Step Procedure
1. Initialize the MT8801C, the signal generators (SG1 and SG2), the measuring receiver, and the audio
analyzer.
2. Set the measuring receiver as follows:
Measurement Mode: ~ FM
Detection Mode: (p_p)/2
Frequency: 500 MHz
3. Set the signal generator (SG1) as follows and turn On the output:
Output Level: +10 dBm
Frequency: 1400 MHz
FM: On
Internal Mod Freq Out: AF
Deviation: 4 kHz
4. Set the signal generator (SG2) as follows and turn On the output:
Output Level: +17 dBm
Frequency: 900 MHz
5. Measure the modulation signal of signal generator by the audio analyzer and obtain the calibrated value (D).
(Record all the indication values of deviation to be measured.)
6. Set the MT8801C as follows:
Set RF Input/Output to Main on the Instrument Setup screen.
7. Turn On the Main Func of MT8801C and press the Analog Tester key (F3).
8. Set the output level of signal generator (SG1) to the reference level of MT8801C.
9. Set the MT8801C as follows:
HPF: Off  Set it on the Setup TX Measure Parameter screen.
LPF: Off  Set it on the Setup TX Measure Parameter screen.
De-enphasis: Off  Set it on the Setup TX Measure Parameter screen.
10. Display the TX Measure screen of MT8801C and set as follows:
[AF Osc. function]
AF Osc.1: Off
AF Osc.2: Off
11. Set the audio analyzer as follows:
Measurement Mode: ~ AC Level
LP Filter: 30 kHz
Scale: Log
12. Set “Range: 4 kHz” on the Setup TX Measure Parameter screen of MT8801C and switch to the TX
Measure screen.
13. Set the RF frequencies for the MT8801C and the signal generator (SG2).

RF frequencies of MT8801C: 10 MHz 1500 MHz 3000 MHz
RF frequencies of SG2: 1390 MHz 100 MHz 1600 MHz
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Step Procedure
14. Set the measuring AF frequency for the signal generator.
15. Check the measurement result of the audio analyzer to be stabilized and record it.
16. Similarly perform the measurement for all the AF frequencies and obtain the error when 1 kHz is set as
reference.
Error (dB) = ZOLOgIO{ (VAF/VI kHz)/(DAF/DI kHz)}
17. Repeat the measurement steps 14 to 16 for all the measurement frequencies.
18. Change the deviation of signal generator (SG1) and the MT8801C measurement range to 40 kHz.
Repeat the above measurement steps 13 to 17.
FM demodulation output frequency characteristics of RF analyzer
Range: 4 kHz
Measurement | Effective | Effective
10 MHz 1500 MHz | 3000 MHz uncertainty | lower limit |upper limit
50 Hz ___dB dB dB
400 Hz _____dB ______dB ______dB
1 kHz dB dB dB +0.18 -0.82 +0.82
5 kHz dB dB dB
10 kHz ______dB dB dB
Range: 40 kHz
Measurement | Effective | Effective
10 MHz 1500 MHz | 3000 MHz uncertainty | lower limit |upper limit
50 Hz ____dB dB dB
400 Hz _____dB _____dB ______dB
1 kHz dB dB dB +0.18 —0.82 +0.82
5 kHz dB dB dB
10 kHz _____dB dB dB
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5.3.3.13 FM demodulation output distortion
(1) Specifications

» Demodulation distortion: 1%
(Demodulation frequency: 1 kHz, demodulation
band: 0.3 to 3 kHz, frequency deviation: 4 kHz, 4
kHz range)
(2) Testinstruments

« Synthesized signal generator: MG3633A or the equivalent

» Measuring receiver: HP8902A or the equivalent
* Audio analyzer: HP8903B or the equivalent
* Mixer
(3) Setup
10 MHz Reference Input 10 MHz Buffered Output
MG3633A (SG1) MT8801C
Synthesized signal
generator o =)
(@]
I HP89038
Bdssss O B © Audio analyzer
50000 = @® . @
oo @@ 2 2
RF Output
10 MHz Buffered Output RF Main Input Demod !
Output Input (High)|
MIXER ;
10 MHz Reference Input IF : (with 600 Q !
LO | Termination) !
I i
;mmmmmm m__ﬁﬁ/_\/_\ T oo HP8902A :
e e O Measuring receiver i
i 5 P:0:i® @ o oo ) . , i
| MG3633A (SG2) P i
i Synthesized signal P |
i generator | ; :
10 MHz Buffered Output 10 MHz Reference Input
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(4) Test procedure: FM demodulation output distortion

Step Procedure
1. Initialize the MT8801C, the signal generators (SG1 and SG2), the measuring receiver, and the audio
analyzer.
2. Set the measuring receiver as follows:
Measurement Mode: M
LPF: 3 kHz
HPF: 300 Hz
Detection Mode: (p_p)/2
Range: Auto
Freqgiency: 500 MHz
3. Set the signal generator (SG1) as follows and turn On the output:
Output Level: +10 dBm
Frequency: 1400 MHz
FM: On
Deviation: 4 kHz
4, Set the signal generator (SG2) as follows and turn On the output:
Output Level: +17 dBm
Frequency: 900 MHz
5. Measure the modulation signal of signal generator by the audio analyzer, and confirm that the
distortion ratio is less than 0.1%.
(Record all the indication values of deviation to be measured.)
6. Set the MT8801C as follows:
Set RF Input/Output to Main on the Instrument Setup screen.
7. Turn On the Main Func of MT8801C and press the Analog Tester key (F3).
8. Set the output level of signal generator (SG1) to the reference level of MT8801C.
9. Set the MT8801C as follows:
Range: 4 kHz Set it on the Setup TX Measure Parameter screen.
HPF: 300 Hz Set it on the Setup TX Measure Parameter screen.
LPF: 3 kHz Set it on the Setup TX Measure Parameter screen.
10. Display the TX Measure screen of MT8801C and set as follows:
[AF Osc. function]
AF Osc.1: Off
AF Osc.2: Off
11. Set the audio analyzer as follows:
Measurement Mode:  Distortion
LPF: 30 kHz
Scale: Linear
12. Set the RF frequencies for the MT8801C and the signal generator (SG2).

RF frequencies of MT8801C: 10 MHz 1500 MHz 3000 MHz
RF frequencies of SG2: 1390 MHz 100 MHz 1600 MHz
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Step Procedure
13. Check the measurement result of the audio analyzer to be stabilized. Read the displayed value to check
whether it is within the specification value.
14. Repeat the above measurement steps 12 and 13 for all the measurement frequencies.
FM demodulation output distortion of RF analyzer
Measurement | Effective | Effective
10 MHz 1500 MHz | 3000 MHz uncertainty | lower limit [upper limit
Distortion % %o %o <0.17 % —083% | +0.83 %
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5.3.4  Audio analyzer

5.3.4.1  AF level measurement accuracy
(1) Specifications

» Frequency range: 30 Hz to 20 kHz
* Input level range: 1 mV rms to 30 V rms
» Accuracy: +0.5 dB

(2) Test instruments

+ Audio analyzer: HP8903B or the equivalent

(3) Setup
MT8801C
?E&'ﬁ" g 6& g@
E] (@] (=] =]
- @ . HP8903B
- i Audio analyzer
&8s g
[m] 0600 0
¢
AF Input Output
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(4) Test procedures: AF level measurement accuracy

Step Procedure

1. Return and connect the output level of audio analyzer to the audio analyzer for the calibration.

2 Initialize the MT8801C and the audio analyzer (press the Preset key).

3. Turn On the Main Func of MT8801C and press the Analog Tester key (F3).

4 Set the MT8801C as follows:

AF level input Impedance: 100 kQ

5. Display the AF Measure screen of MT8801C.

[AF Osc. function]
AF Osc.1: Off
AF Osc.2: Off

6. Set the AF frequency to be measured for the audio analyzer.

7. Select the range appropriate for the measurement range on the Setup Common Parameter screen of
MT8801C and then switch to the AF Measure screen.

8. Set the level to be measured for the audio analyzer.

9. Measure the AF level after the “Measure Single” sweep of MT8801C and obtain the measurement
accuracy using the following expression to determine whether it meets the specification:
Accuracy (dB) = 20 Log 10 (MT8801C measurement result/Calibrated value of the audio analyzer)

10. Change the measurement level and repeat the measurement steps 7 to 9.

11. Repeat the steps 6 to 10 for all the measurement frequencies.

AF level measurement accuracy of audio analyzer
1mV 40 mV 400 mV 1V 4V 5V

30 Hz dB dB dB dB dB dB

400 Hz dB dB dB dB dB dB

1 kHz dB dB dB dB dB dB

5 kHz dB dB dB dB dB dB

10 kHz dB dB dB dB dB dB

20 kHz dB dB dB dB dB dB
Measurement +043dB | +0.26 dB +0.18 dB

uncertainty

Effective lower limit | —0.07 dB —-0.24 dB -0.32 dB
Effective upper limit | +0.07 dB +0.24 dB +0.32 dB
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5.3.4.2 Distortion rate measurement accuracy
(1) Specifications

» Frequency range: 100 Hz to 5 kHz
* Input level range: 30 mV rms to 30 V rms

e Accuracy: +1 dB (frequency: 1 kHz, distortion rate: 1%)

(2) Testinstruments

* Audio analyzer: HP8903B or the equivalent

* 3-Port junction pad

(3) Setup
MT8801C
e )
: @
=} (=]
s
o HP8903B
° > Audio analyzer
ST o 0 00 ®
L=

AF Input | | AF Output
Receiver SSGH1

Output

3 Port Junction Pad
(600 Q Termination)

SSG2
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(4) Test procedures: Distortion rate measurement accuracy

Step Procedure

1. Initialize the MT8801C and the audio analyzer (press the Preset key).

2. Turn On the Main Func of MT8801C and press the Analog Tester key (F3).

3. Set the MT8801C as shown below. Display the AF Measure screen.

AF level input Range: 4V Set it on the Setup Common Parameter screen.

AF level input Impedance: 100 k2 Set it on the Setup Common Parameter screen.
4. Display the AF Measure screen of MT8801C to set as follows:

[AF Osc. function]

AF Osc.1: Off

AF Osc.2: Off

[Deviation function]

HPF: 300 Hz

LPF: 3kHz

Distortion Unit: dB
5. Set the audio analyzer as follows:

Frequency: 1kHz

Level: 5V

6. Set “Frequency: 2 kHz” for the AF OSC.2 of MT8801C.

7. Read the signal level of audio analyzer alone displayed on the MT8801C, fine adjust the level of audio
analyzer so that the measurement value becomes 2.5 V £1%, and then record the set value and the
measured value at this time.

8. Turn Off the output of audio analyzer and set the AF OSC.2 of MT8801C to On.

9. Set the value to the MT8801C at 1/100 level set for the audio analyzer and fine adjust the AF OSC.2
level so that the MT8801C measurement value becomes 1/100 of the measurement result of audio
analyzer.

10. Set the recorded level to the audio analyzer.

11. Read the measurement result of distortion after the “Measure Single” sweep of MT8801C and obtain

the accuracy using the following expression to determine whether it meets the specification:

Accuracy (dB) = Distortion measurement result + 40 ~ Distortion ratio 1% = —40 dB
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Note:
Be careful the measurement is not normally performed when the option of low
impedance a input (output?) is implemented in the MT8801C without perform-
ing the impedance conversion using the jig.

Distortion rate measurement accuracy of audio analyzer

25V Measurement uncertainty| Effective lower limit | Effective upper limit

1 kHz — dB +0.76 dB -0.24 dB +0.24 dB
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5.3.4.3 Frequency measurement accuracy
(1) Specifications

» Accuracy: 0.1 Hz

(2) Testinstruments

» Frequency counter: MF1603A or the equivalent
(required for AF output calibration of MT8801C)

(3) Setup

MT8801C

Anritst
TSS01C

0y ododE

AF Input Output
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(4) Test procedures: Frequency measurement accuracy

Step Procedure
1. Calibrate (measure) the AF output of MT8801C by using the MF1603A.
2 Initialize the MT8801C (press the Preset key).
3. Turn On the Main Func of MT8801C and press the Analog Tester key (F3).
4 Set the MT8801C as follows:
AF level input Range: 40 mV Set it on the Setup Common Parameter screen.
AF level input Impedance: 100 kQ2 Set it on the Setup Common Parameter screen.
5. Display the AF Measure screen of MT8801C to set as follows:
[AF Osc. function]
AF Osc.1: On
AF Osc.2: Off
[AF Level function]
Level: 30 mV
Filter: Off
[Deviation function]
HPF: Off
LPF: Off
6. Set the measurement frequency for “AF Osc.1”, read the measurement result after “Measure Single”,
and calculate the difference from the measurement result of frequency counter at the frequency
calibration to determine whether it meets the specification.
7. Repeat the above measurement step 6 for every measurement frequencies.
Frequency measurement accuracy of audio analyzer
v v v v Measurement | Effective | Effective
0.3m 30m 3 30 uncertainty  |lower limit |upper limit
30 Hz dB dB dB dB —0.099 Hz | +0.099 Hz
100 Hz dB dB dB dB —0.099 Hz | +0.099 Hz
<*1 mHz
1 kHz dB dB dB dB —0.099 Hz | +0.099 Hz
20 kHz dB dB dB dB —0.099 Hz | +0.099 Hz
Note:
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The setup shown in (3) above cannot perform the “30 V”” measurement. When
it is required; prepare a amplifier to amplify the signal generator output level,

or a signal generator which can output the 30 V output level.



5.3 Performance Tests

5.3.5 Example of performance test result entry sheet

This paragraph gives an example of sheets used to summarize the results of a perfor-
mance test on analog measurement of MT8801C.
Use a copy of this sheet for the performance test.

Signal generator

Output level accuracy measurement

[AUX side] (Error dB)

10.01 MHz 800.01 MHz 1900.01 MHz 2999.99 MHz
Effective |Measured|Effective | Effective |[Measured | Effective | Effective [Measured | Effective | Effective |Measured| Effective Measure.ment
lower limit| value |upper limit|lower limit] value |upper limit|lower limit| value |upper limit|lower limitl value |upper limit uncertainty

+7.0dBm ___dB ___dB ___dB ___dB

+6.0 dBm __dB ___dB __dB __dB

+5.0dBm __dB __dB __dB __dB

+ 4.0 dBm __dB ___dB __dB __dB

+ 3.0 dBm ___dB ___dB __dB __dB

+2.0dBm ___dB ___dB ___dB __dB

+1.0dBm ___dB ___dB ___dB ___dB

0.0 dBm __dB ___dB __dB __dB

—1.0 dBm __dB ___dB __dB __dB

—2.0 dBm ___dB ___dB ___dB ___dB

-3.0dBm |-0.76dB | __dB |[+0.76dB |-0.76dB | ___dB |[+0.76dB | -0.76dB| ___ dB | +0.76dB |-1.76dB | ___dB | +1.76 dB +0.24 dB
—13.0 dBm __dB ___dB __dB __dB
—23.0 dBm __dB ___dB __dB __dB
—33.0 dBm __dB ___dB ___dB ___dB
—43.0 dBm __dB ___dB __dB __dB
—53.0 dBm __dB ___dB __dB __dB
—63.0 dBm __dB ___dB __dB __dB
—73.0dBm __dB __dB __dB ___dB
—83.0 dBm __dB __dB __dB __dB
—93.0 dBm __dB ___dB __dB __dB
—103.0 dBm __dB ___dB __dB __dB
-113.0 dBm __dB __dB __dB ___dB
—123.0 dBm -0.53 dB T +0.53dB | -0.53dB — B +0.53dB | -0.53dB T +0.53dB | -1.53dB ~ B +1.53dB +0.47 dB
—-133.0dBm | -2.53dB | __ dB |+2.53dB |-2.53dB| ___dB |+2.53dB | -2.53dB| ___dB |+2.53dB|-3.53dB | ___dB | +3.53dB
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[Main side] (Error dB)
10.01 MHz 800.01 MHz 1900.01 MHz 2999.99 MHz y X
Effective |Measured|Effective | Effective [Measured| Effective | Effective [Measured| Effective | Effective [Measured| Effective easuzeTnten
lower limit| value |upper limit|lower limit] value |upper limit|lower limit| value |upper limit|lower limit| value |upper limit unceriainty
—18.0 dBm __dB __dB __dB __dB
—19.0 dBm ___dB ___dB ___dB ___dB
—20.0 dBm dB dB __dB __dB
—-21.0dBm __dB __dB __dB __dB
—22.0dBm __dB __dB __dB __dB
—23.0dBm ___dB ___dB ___dB ___dB
—24.0dBm dB dB __dB __dB
—25.0 dBm __dB __dB __dB __dB
—26.0 dBm __dB __dB __dB __dB
—0.84 dB +0.84 dB | —0.84 dB +0.84dB | —0.84 dB +0.84 dB | —1.84 dB +1.84 dB +0.16 dB
—27.0dBm __dB ___dB ___dB ___dB
—28.0 dBm ___dB ___dB ___dB ___dB
—33.0dBm __dB __dB __dB __dB
—43.0 dBm __dB __dB __dB __dB
—53.0 dBm ___dB ___dB ___dB ___dB
—63.0 dBm ___dB ___dB ___dB ___dB
—73.0 dBm __dB __dB __dB __dB
—83.0 dBm __dB __dB __dB __dB
—93.0dBm ___dB __dB ___dB ___dB
—103.0dBm | -0.83dB | ___dB | +0.83dB| -0.83dB| __dB [+0.83dB | -0.83dB| ___ dB | +0.83dB |-1.83dB | __dB | +1.83dB +0.17 dB
—113.0 dBm ___dB __dB __dB __dB
—0.57dB +0.57dB | -0.57 dB +0.57dB | -0.57dB +0.57dB | -0.57 dB +1.57dB
—123.0 dBm __dB __dB __dB __dB +0.43 dB
—133.0dBm | -2.57dB | ___dB | +2.57dB| -2.57dB| ___dB |[+2.57dB | -2.57dB| ___dB | +2.57dB |-3.57dB | __dB | +3.57dB
Spurious measurement
Frequency Measured value | Effective upper limit [Measurement uncertainty
Condition 1| The worst value MHz dBc -52.2 dBc 2.2dB
Condition 2 The worst value MHz dBc —42.2 dBc 22dB
Harmonics measurement
Frequency Measured value | Effective upper limit [Measurement uncertainty
The worst value MHz dBc —-27.2 dBc 2.2dB
FM deviation accuracy
A 10 MH 1500 MH 3000 MH Measurement| Effective Effective
ceuracy z z Z | uncertainty | lower limit | upper limit
500 Hz % % % -6.3 % +6.3 %
0SC.1 1 kHz % % % 5.4 % +5.4 %
’ 10 kHz % % % -4.6 % +4.6 %
40 kHz % % % 4.5 % +4.5 %
0.5 %
500 Hz % % % -6.3 % +6.3 %
1 kHz % % % -54 % +5.4 %
OSC.2
10 kHz % % % 4.6 % +4.6 %
40 kHz % % % 4.5 % +4.5 %
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5.3 Performance Tests

FM frequency characteristics

Fr n M rement| Effectiv Effectiv
cha?a?cl::rigcs 10MHz | 1500 MHz | 3000 MHz L?:csgrtiinti/ t Iowgftlin?it upp?e(r;tlin?it
20 Hz dB dB dB -0.83 dB +0.83 dB
300 Hz dB dB dB -0.33dB +0.33 dB
OSC.1 1 kHz 0dB 0dB 0dB - -
3 kHz dB dB dB -0.33dB +0.33 dB
20 kHz dB dB dB +0.17 -0.83 dB +0.83 dB
20 Hz dB dB dB -0.83 dB +0.83 dB
300 Hz dB dB dB -0.33dB +0.33 dB
0OSC.2 1 kHz 0dB 0dB 0dB - -
3 kHz dB dB dB -0.33dB +0.33 dB
20 kHz dB dB dB -0.83 dB +0.83 dB
FM distortion
Fr n M rement| Effectiv
cha?;cligrigzcs 10 MHz | 1300 MHz | 3000 MHz L?:::rt‘:infy t uppicr;tlin?it
OSC.1 1 kHz dB dB dB +16dB _51.6dB
0SC.2 1 kHz dB dB dB
AF oscillator
Frequency accuracy measurement
Frequency accuracy Measured value Error Measurement uncertainty
20 Hz - Hz - Hz
1 kHz _—  Hz __ Hz il mHs
10 kHz -  Hz —  Hz B
20 kHz —  Hz _  Hz
Output level accuracy
20 Hz 1 kHz 10 kHz 20 kHz
Level AF ) Measurement
Level | Effective |Measured| Effective | Effective [Measured| Effective | Effective |Measured| Effective | Effective |Measured| Effective )
accuracy lower limit| value  |upper limit|lower limit| value ~|upper limit|lower limit| value |upper limit|lower limit| value ~|upper limif| Uncertainty
3V -083 | __dB| +0.83 | 033 |__dB| +033 | -083 | __ _dB| +0.83 | -0.83 | __ dB| +0.83 +0.17 dB
Osc.1 1V 083 |__dB| +083 | 033 |__dB| +033 | 083 |__dB| +0.83 | -0.83 | ___dB| +0.83 +0.17 dB
ImV | -0.66 | __ dB| +0.66 | -0.17 | __dB| +0.17 | -0.66 | __dB| +0.66 | —0.66 | ___dB| +0.66 +0.34 dB
3V -0.83 | __dB| +083| -033 |___ dB| +033| -0.83 | __ dB| +083 | -0.83 | __ dB| +0.83 +0.17 dB
Osc.2 1V -083 | __dB| +0.83| 033 |__ dB| +033| -083 | __ dB| +083 | -0.83 | _ dB| +0.83 +0.17 dB
ImV| -0.66 | _ dB| 4066 | -0.17 | __dB| +0.17 | -0.66 | __ dB| 40.66 | -0.66 | ___dB| +0.66 +0.34 dB
Waveform distortion
Distortion 20 Hz 1 kHz 10 kHz 20 kHz
OSC.1 - dB - dB - dB —  dB
0SC.2 — _dB —_______dB _ dB _— dB
Measurement uncertainty +1
Effective upper limit —46 dB -51dB —46 dB —46 dB

5-65



Section 5 Peformance Tests

RF analyzer

Power meter accuracy measurement

) Measurement| Effective Effective
Main | 10MHz | 800MHz | 1.9 GHz 8GHz | yncertainty | lower limit | upper limit
+10 dBm dB dB dB dB
+ — .
0 dBm 4B JdB 4B dB +3.6% 6.4% +6.4%
Measurement| Effective Effective
Aux | 10MHz | 800 MHz | 1.9 GHz 8GHz | ncertainty | lower limit | upper limit
+10 dBm dB dB dB dB
0 dBm aB aB aB 9B 1 1024dB | -076dB | +0.76dB
—10 dBm dB dB dB dB
—20 dBm dB dB dB dB
Power meter linearity
. Measurement| Effective Effective
Main | 10MHz | 800MHz | 1.9 GHz 3GHz | yncertainty | lower limit | upper limit
-10dB dB dB dB dB
-20dB dB dB dB dB +0.07 dB -0.23 dB +0.23 dB
-30dB dB dB dB dB
Measurement| Effective Effective
Aux 10 MHz 800 MHz 1.9 GHz 3 GHz uncertainty | lower limit | upper limit
—-10dB dB dB dB dB
-20dB dB dB dB dB +0.07 dB -0.23 dB +0.23 dB
-30dB dB dB dB dB
Frequency counter accuracy measurement
Measurement| Effective | Effective
10MHz | 800MHz | 1.9GHz | 3GHz | \cortainty |lower limit | upper limit
Main —15 dBm Hz Hz Hz Hz
+ _ )
Aux —40 dBm Hz Hz Hz Hz 0.01 999 Hz | +9.99 Hz
FM demodulation deviation accuracy
Deviati 10 MHz 1500 MHz 3000 MHz Measurement | Effective | Effective
eviation Accuracy Accuracy Accuracy uncertainty | lower limit [upper limit
2.40484 kHz % % %o -1.14 % +1.14 %
5.52009 kHz % % % —0.95 % +0.95 %
8.6535 kHz % % % +0.2 % —0.90 % +0.90 %
11.7915 kHz % % % —0.87 % +0.87 %
14.9301 kHz % % % —0.86 % +0.86 %
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5.3 Performance Tests

FM demodulation frequency characteristics

Measurement | Effective | Effective
10 MHz 1500 MHz | 3000 MHz uncertainty | lower limit | upper limit
20 Hz dB dB dB
400 Hz dB dB dB
1 kHz 0dB 0dB 0dB +0.05 dB _0.45dB | +0.45dB
5 kHz dB dB dB
10 kHz ___dB __dB ~_dB
20 kHz dB dB dB
Demodulation residual FM
Measurement | Effective | Effective
10 MHz 1500 MHz | 3000 MHz uncertainty | lower limit | upper limit
Residual FM Hz Hz Hz 1.2 Hz -6.8 Hz +6.8 Hz
FM demodulation distortion
Measurement . .
10 MHz 1500 MHz 3000 MHz uncertainty Effective upper limit
Distortion % % % 0.12 % 0.18 %
¢M demodulation deviation accuracy
_ 10 MHz .1500 MHz _3000 MHz Measurement | Effective | Effective
Ca\l/;blhaeted Accuracy Ca\l/lablruaéed Accuracy Ca\llg[]a;ed Accuracy | uncertainty |lower limit {upper limit
2.40484 rad % % % % % % -1.22 % +1.22 %
5.52009 rad % % % % % % +0.2 % —0.99 % +0.99 %
8.6535 rad % % % % % % —0.92 % +0.92 %
¢M frequency characteristics
Measurement | Effective | Effective
10 MHz 1500 MHz | 3000 MHz uncertainty  |lower limit |upper limit
300 Hz ____dB ~______dB ~_____dB
1kHz . dB | dB ~_dB +0.05 dB ~0.45dB | +0.45dB
2 kHz dB dB dB
3 kHz dB dB dB
Demodulation residual gM
Measurement . o
10 MHz 1500 MHz 3000 MHz uncertainty Effective upper limit
Residual FM rad rad rad 0.0012 rad 0.0088 rad
@M demodulation distortion
Measurement . L
10 MHz 1500 MHz 3000 MHz uncertainty Effective upper limit
Distortion % % % <0.12 % 0.38 %
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FM demodulation output frequency characteristics

Range: 4 kHz
Measurement | Effective | Effective
10 MHz 1500 MHz | 3000 MHz uncertainty | lower limit |upper limit
50 Hz dB dB dB
400 Hz dB dB dB
1 kHz dB dB dB $0.18 -0.82 +0.82
5 kHz dB dB dB
10 kHz dB dB dB
Range: 40 kHz
Measurement | Effective | Effective
10 MHz 1500 MHz | 3000 MHz uncertainty  |lower limit |upper limit
50 Hz dB dB dB
400 Hz dB dB dB
1 kHz dB dB dB +0.18 -0.82 +0.82
5 kHz dB dB dB
10 kHz dB dB dB
FM demodulation output distortion
Measurement | Effective | Effective
10 MHz 1500 MHz | 3000 MHz uncertainty | lower limit |upper limit
Distortion % Y% % <0.17 % —0.83 % +0.83 %
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5.3 Performance Tests

Audio analyzer

AF level measurement accuracy

1mV 40 mV 400 mV 1V 4V 5V

30 Hz dB dB dB dB dB dB

400 Hz dB dB dB dB dB dB

1 kHz dB dB dB dB dB dB

5 kHz dB dB dB dB dB dB

10 kHz dB dB dB dB dB dB

20 kHz dB dB dB dB dB dB
Measurement +043dB | +0.26dB +0.18 dB

uncertainty

Effective lower limit | —0.07 dB -0.24 dB -0.32 dB
Effective upper limit | +0.07 dB +0.24 dB +0.32 dB

Distortion rate measurement accuracy

25V Measurement uncertainty| Effective lower limit | Effective upper limit
1 kHz —  dB +0.76 dB -0.24 dB +0.24 dB

Frequency measurement accuracy

Y y y v Measurement | Effective | Effective
0.3m 30m 3 30 uncertainty | lower limit (upper limit
30 Hz dB dB dB dB —0.099 Hz | +0.099 Hz
100 Hz dB dB dB dB —0.099 Hz | +0.099 Hz
<+1 mHz
1 kHz dB dB dB dB —0.099 Hz | +0.099 Hz
20 kHz dB dB dB dB —0.099 Hz | +0.099 Hz
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5.4 About Service

If the equipment is fractured or does not operate as specified, contact the head office,
a branch office, a sales office, a local office, or Customer Service Department of
Anritsu Corporation to ask the repair. Addresses and telephone numbers are de-

scribed on the back cover.

Provide the following information when asking the repair:
(a) Machine name and number described on the back panel.
(b) Malfunction status
(c) Contact person to check the malfunction contents or to inform the repair

completion.
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Section 6 Calibration

This section describes the measuring instruments required to calibrate the MT8801C,

and the setup and calibration method for these instruments.

6.1
6.2
6.3

Calibration Requirements...........cccccoieieiiieiiiiieneen, 6-2
Equipment Required for Calibration ...........cccccceeee... 6-2
Calibration ... 6-3
6.3.1 Calibrating the reference crystal oscillator.... 6-3
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Section 6 Calibration

6.1 Calibration Requirements

Calibration is done to help maintain the MT8801C's performance.

Calibration should be performed periodically even if the MT8801C is operating nor-
mally.

We recommend that the MT8801C be calibrated once or twice a year.

Contact the Service Department of Anritsu Corporation if the MT8801C fails to meet

the specifications during calibration.

6.2 Equipment Required for Calibration

The table below shows the equipment required to calibrate each item.

Table 6.1 Equipment Required for Calibration

Recommended equipment Required performancet Calibration item
Frequency counter * 100 KHz to 3 GHz Frequency accuracy of reference
(MF1603A) » Resolution: 1 Hz crystal oscillator

« External reference input: 10 MHz

Standard radio-wave receiver or Frequency accuracy of reference
Frequency standard equipment having equivalent function crystal oscillator

(accuracy better than 1 x 107)

T Extracts part of performance which can cover the measurement range of the test

item.
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6.3 Calibration

6.3 Calibration

Do not start the performance tests until the MT8801C and measuring instruments
have warmed up for at least 24 hours and they have stabilized completely. To obtain
the best measurement accuracy, do the calibration at room temperature. Keep AC
power voltage fluctuations, noise, vibration, dust, humidity, and any other facxtors

which can affect results to a minimum.

6.3.1 Calibrating the reference crystal oscillator
The stability of the MT8801C reference crystal oscillator is £2 x 10-%/day. Calibrate

the frequency of the reference crystal oscillator by using a reference signal generator
generating a reference signal that is either locked to a standard wave or to the sub-
carrier of a TV broadcast on a color TV (the sub-carrier will be locked to a rubidium

atomic standard).

(1) Specifications

Reference oscillator Frequency Aging rate Temperature characteristics

Standard type 10 MHz 2 x 10-%/day 5 x 10#(0°C to 50°C)

(after 24-hour operation)

(2) Instruments required for calibration

 Frequency counter:
10 MHz external reference input, resolution: 1 Hz
 Frequency standard:
Standard radio-wave receiver or equipment having equivalent function

(accuracy better than 1 X 10~)
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Section 6 Calibration

(3) Setup

Frequency counter Frequency standard

OUTPUT

MT8801C A f
10 MHz STD REF INPUT

Q Calibration hole

OO0

Signal-generator output (1000 MHz)

(4) Calibration procedure

Step Procedure
1. Setup the equipment as shown in the figure above. The ambient temperature must be 23°C + 5°C.
2. Set the Power switch on the rear panel to On and the Power switch on the front panel to the Standby

position. Then, allow the MT8801C reference crystal oscillator to warm-up for 24 hours.

3. Set the Power switch on the MT8801C front panel to On.
4. Apply the standard frequency signal to the external reference input of the frequency counter.
5. Set the frequency of the signal generator of the MT8801C to 1 000.000 000 MHz, the level to —28

dBm, and the modulation to off.

6. Adjust the calibration trimmer of the crystal oscillator so that the frequency-counter reading is 1
000.000 000 MHz +/-10 Hz.
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Section 7 Storage and Transportation

This section describes the long-term storage, repacking, and transportation of the

MT8801C and the regular maintenance procedures.

7.1 Cleaning the Cabinet.........cccccoiiiiiiiiii e 7-2
7.2 Storage Precautions ........ccccceeeeniieniienieene e 7-3
7.2.1  Precautions before storage ..........cccoveveeeenee. 7-3
7.2.2 Recommended storage conditions ............... 7-3
7.3 Repacking and Transportation ...........cccocoeeeiiieeennen. 7-4
7.3.1 Repacking .....cccoocoiiiieii e 7-4
7.3.2  Transportation ........cccceveeeeniee e 7-4
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7.1

7-2

Cleaning the Cabinet

Always turn the MT8801C power switch OFF and disconnect the power plug from the

AC power inlet before cleaning the cabinet. To clean the external cabinet:

 Use a soft, dry cloth.

 Use a cloth moistened with diluted neutral cleaning liquid if the instrument is very
dirty or before long-term storage. Then, use a soft, dry cloth to wipe the instrument
dry.

« If loose screws are found, tighten them with the appropriate tools.

CAUTION A\

Never use benzine, thinner, or alcohol to clean the cabinet;
these chemicals may damage the coating or cause deforma-
tion or discoloration.




7.2 Storage Precautions

7.2  Storage Precautions

This paragraph describes the procedures for long-term storage of the MT8801C.

7.2.1 Precautions before storage
(1) Before storage, wipe dust, finger-marks, and other contaminants off the
MT8801C.
(2) Avoid storing the MT8801C where it may be exposed to:
1)  Direct sunlight or high dust levels.
2)  High humidity.
3)  Active gasses or acid.
4)  The following temperatures or humidity:
e Temperature: ...... >60°C, <20 °C
e Humidity: ........... = 90%

7.2.2 Recommended storage conditions

The recommended storage conditions are as follows:
» Temperature: ...... 0to30°C
e Humidity: ........... 40% to 80%

« Stable temperature and humidity over a 24-hour period.
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7.3

7.3.1

7.3.2

7-4.

Repacking and Transportation

Take the following precautions if the MT8801C must be returned to Anritsu Corpora-

tion for servicing.

Repacking

Use the original packing materials. If the MT8801C is packed in other materials,

observe the following packing procedure:

(1) Wrap the MT8801C in a plastic sheet or similar material.

(2) Use a cardboard box, wooden box, or aluminum case which allows shock-ab-
sorbing material to be inserted on all sides of the MT8801C.

(3) Use enough shock-absorbing material to protect the MT8801C during transpor-
tation and to prevent it from moving in the container.

(4) Secure the container with packing straps, adhesive tape,or bands.

Transportation

Do not subject the MT8801C to severe vibration during transport. Also, transport

under the storage conditions recommended in paragraph 7.2.
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Appendix A Screen/ Function Key Change Figure

The change of screen and the change of function keys for each screen are illustrated in
the figure.
[Screen Change] Refer to Item 3.2.

In any screen, when [Main Func: On Off] F6 key is turned on, the following main
menu is displayed. When a main menu item is selected using the main function keys
F1 to F5 or Next Menu key [<], the screen will change to the corresponding screen or

key menu.

Note:
Change Color is a function key menu, therefore there is no corresponding

screen.

<F1>TX&RX p Setup Common Parameter screen
<F3>Analog Tester » Setup Common Parameter (Analog) screen
<F4>Recall P Recall Parameter screen
<F5>Save P Save Parameter screen
T By pressing the Next Menu key (€,
J  the screen changes up and down.
<F1>Change System p Change System screen
<F2>Instrument Setup p» Instrument Setup screen
<F3>Change Color p Change Color menu
<F4>File Operation p File Operation screen

Analog tester
(Setup Common
Parameter (Analog)
screen)

—» <FI>TX Measure — TX Measure <F7>TX Measure ————— P TX Measure (Analog) screen
(TX Analog measurement screen Simplex)
<F10>TX Measure with SG ——— TX Measure with SG (Analog) screen
T By pressing the Next Menu key (&) (TX Analog measurement screen Duplex)
. the screen changes up and down
<F9>Setup TX Param. ———— Setup TX Measurement Parameter (Analog) screen
(TX Analog measurement parameter setting screen)
<F7>RX Measure ——————» RX Measurement (Analog) screen

(RX Analog measurement screen)

—» <F2>RX Measure — RX Measure

9 <F3>AF Measure — AF Measure

<F7>AF Measure ——— > AF Measurement (Analog) screen

(AF Analog measurement screen)



» [Change of function keys for each screen]

N Note: When (Back Screen) or (Return) of F12 at the bottom of the displayed function keys is selected, the screen returns to the upper screen.
Setup common Parameter screen
If (F1) TX Measure is selected If (F2) RX Measure is selected If (F3) AF Measure is selected
Tx Measure Rx Measure AF Measure
T R AF i
[leasure easure [Neasure
Tk Measure
with SG
: 1| I 1 | I
Next Menu
Setup

[T Parameter
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TX Measure (Analog) screen

If (F1) AF Level is selected

AF Level

*
Distortion
Lnit

Set
Relative

*

Filter

HPF

*
Pe—evphasis

Back

Screen

I P
@

|

Next Menu

AF Level

*

Storage
[Mode

Filter Dist. Unit
ITU-T F.52 dB
CMESSAGE 4
EkHz BPF
off
return return
- ] [ ]
De—enphasis HFF
Storage Mode
758ps 466Hz
Mormal
off Off
Average
#
Average
Count
return return
return
T 1 [

If (F2) RF Frequency is selected

RF Freguency

¥
Frequency

t
Channel

Back
Screen

If (F3) RF Level/ Power is selected
In the case of Power measurement method (Power meter)

RF Lwl/Pur

¥
Ref Lewvel

Set
Relative

#*

Storage
Mode

Adjust
Range

Back
Screen

1 P

-«

o

Next Menu

EF Lwl/Fur

Fouer Meter
Range Up

Fouwer Meter
Range Dol

Fouer Meter
Zero Set

=

Back

Screen

In the case of Power measurement method

(Level Meter)
EF Lwl/Pur

¥
Ref Lewvel

Set
Relative

*
Storage
[ode

*
Calibration

Adjust
Rarige

Back

Soreen

1 | I

Storage Mode

vy

Normal

Average

¥
Average
Count

return

Calibration

[Manual
Calibration

Calibration
Cancel

return

(]

1 I

ainBi4 abueyn Aay uonoung /usaldsg y xipuaddy



r-v

TX Measurement (Analog) screen

If (F4) Deviation is selected

Deviation
" Det Mode Det Mode Demod .
Demod. -
™ (PP 2 (P-P1/2 FM
Hold
Relative
on +P + M
Hold
*
Det Mode |—
-P -P
" > Hold
HPF - 1
RMS
*
LPF —
N
Back
Soreen return return return
1 : P
1 1 > 1 I
Next Menu
o LPF HPF
Deviation
Storage Mode SHz 200Hz
MNormal
15kHz S8Hz
Averase
* Off
Storage s 0ff
Mode Frerage
CoLint
Back return return
Screen return
1 | I 1 | I

]

If (F5) AF Osc. is selected

AF Osc.
S AF Osc.l Sig
AF Osc.l | ——
Signal Tone
AF Osc.l
| w1 Relative .
o Noise
[TU-T G.227
AF Osc. 1 Noise
F
reguency White
AF Osc. !
Level
AF Osc. 1
Off
Back
Soresn return
1
1 | I
Next Menu
AF Osc.
= AF 0sc.2 Sig
AF 0sc.2 | ——
Sigral Tone
AF Osc.2
| w1 Relative
oA Miolse
[TU-T G.227
AF Osc.2
Freguency DE;?Z
AF Osc.2
Level
AF Osc.2
Off
Back
Soresh return
1 | I
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TX Measurement with SG (Analog) screen

First page (Press the Next Menu key [ (4] to change to the second page.)
If (F1) AF Level is selected

AF Level
K
Distortion

Unit

Set
Relative

£

Filter

HPF —

*
De—enphasis | —

Back
Screen

1 P

Filter Dist. Unit
[TU-T P.52 dB
C-MESSAGE 4

6kHz BPF
off
return return
] ]

o,

Next Menu
AF Level

£

Storage
[Mode

Back
Screen

1 > .

Storage lMode

Normal

Average

S
Average
Count

return

(A ]

De-emnphasis HFF
TS@ps 468Hz
0ff off
return return
- ]

If (F2) TX RF Frequency is selected

EF Freguency

¥
Frequency

¥
Channel

Back
Screen

1

If (F3) TX RF Level/ Power is selected
In the case of Power measurement method (Power meter)

A

RF Lwl/Pur RF Lwl/Pur
S
Ref Level Fouer Meter
Range Up
Set Power Meter
Relative Range Down
K
Storage E—
Iode
-
Next Menu
Adjust Power Meter
Range Jero Set
- -+
Back Back
Screen Screen
1 | P N -
In the case of Power measurement method
(IF Level Meter)
RF Ll Pur
¥ Calibration
Ref Level
[Manual
Calibration
Setl
Relative Calibration
* Cancel
Storage
[Mode
*
Calibration | ——
Adjust
Farge
Back
Screen return
1 : I
1 :

Storage Mode

Normal

Average

S
Average
Cowint

return
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TX Measurement with SG (Analog) screen
First page (Press the Next Menu key [ (4] to change to the second page.)
If (F4) Deviation is selected

If (F5) Modulation is selected

In the case of AF Signal Output for Mod

Deviation
" Det Moce Det Mode Demod . Modulat ion Moculation
Dernod. | " AF Dsc.2 Sig
™ (P-P)/2 (P-P)/2 FM AF Osc.2 | —— *
Hold Signal AF Signal
Relative o P M
O H + AF Osc. 1 AF Osc.2
” Hold Frequency Frequency Output for
Det Mode |— @ ==
- -P AF 05.1 | NextMenu | AF 0sc.2
= < » Hold Deviation Deviation
HFF - ]
Rrs
" Next Menu
LPF ]
AF Osc. 1 AF Osc.2
T ot & ofs
N
Baclk - N
Screen return return return Back Back
Screen Screeh return
1!
1 2 I 1 : I 1 2
@ (]
Next Menu :
Y LFF HPE Next Menu In the case of AF Signal Output for AF
Deviat ion ot Mod Modulation Modulation
orage Tode 3kHz 300Hz " fF Osc.2 Sid
AF Osc.2 | —— *
MNormal Signal AF Signal
15kHz SoHz
AF Osc.2
Average Frequency Output for
x 0ff off fod
Storage ¥ External
ode Average Deviatioh
Court —
AF Osc.2
Level
External AF Osc.2
0ff Off
* return return N N
SEEZEH et Back Back
I 1 _ I 1 _ Screen Soreen return
1 —

1 | I

AF Signal

—>»>

Tore

Noise
ITU-T G.227

MNoise
White

return

1 I

AF Signal

—»

Tore

MHoise
[TU-T 5.227

Noise
White

return

1 I
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TX Measurement with SG (Analog) screen
Second page (Press the Next Menu key [(4D)] to change to the first page.)
If (F1) AF Level is selected

AF Level
*

Distortion
Unit

Set
Relative

*
Filter

HPF

*
De—emphasis

Back

Screen

I PR
@

Next Menu

AF Level

#*

Storage
IMode

Back

Soresh

|

If (F2) RX RF Frequency is selected

RF Frequency

Incrementa l#
Step
Value

Relative
On

¥
Channel

Back

Screen

Filter Dist. Unit
ITU-T P.52 B
C-MESSAGE “
6kHz BPF
Off
return return
| [ ]
De—emphasis HFF
Storage lMode
7oEps 486Hz
Mormal
0ff 0tf
Average
¥
Average
Count
return return
return

1 | I

If (F3) RX RF Level is selected

FF Level

Incrementa 1#
Step
Value

Relative
On

Uit

| FrF e

Back

Soresn
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TX Measurement with SG (Analog) screen
Second page (Press the Next Menu key [(«)] to change to the first page.)

If (F5) Modulation is selected

In the case of AF Signal Output for Mod

Modulat ion Modulation )
" AF Osc.2 Sig AF Signal
AF Osc.2 [—— *
Sighal AF Sigral | ——m Tohe
AF Osc.l AF Osc.2
Freguency Frequency Output for Noise
Mod [TU-T G.227
AF Osc.l1 AF Osc.2
Deviation Dewviation Noise
White
AF Osc.1 AF Osc.2
| T off 0ff
Back
Screen return returh
h:
1 : I 1 | I
Next Menu In the case of AF Signal Output for Mod
Modulat ion Modulation
" AF Osc.2 Sig AF Sigral
AF Osc.2 | ——3 *
Signal AF Signal — Tore
AF Osc.2
Frequency Output for Moise
IMod ITU-T G.227
External
Dewviation Noise
> Uhite
AF Osc.2
Level
External AF Osc.2
off Off
-+ -
Back Back
Screer Screen return return
1| I 1 | I

ainbi4 abueyn Aa) uonoung /usalds y xipuaddy
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RX Measurement (Analog) screen

If (F1) AF Level is selected

If (F2) RF Frequency is selected

RF Frequency

Incremental$
Step
Value

Relative
On

¥
Channel

AF Level
Filter LPF HPF
Adjust
Range ITU-T P.53 3kHz 468Hz
Set
Relative C—MESSAGE 15kHz 3BBHz
*
HPF
6kHz BPF Off SEHz
B
LPF
off Off
*
Filter
Back
Screen return return return
1 | P
A 1 : I 1 | I 1 | I
Next Menu
AF Level
Dist. Unit AF Lwl Unit Storage Mode
Range U
9 P Eat de dBm Normal
Range Dol i
% Y Average
kY
Storage ¥
Mode Average
Colnt
kY
AF Level
Uhit
*
Distortion
Lnit
N
Back
Soprear return return return
1 : I M ] 1 | I

Back

Screen

1 | I

If (F3) RF Level is selected

RF Level

Incrementa l#
Step
Yalue

Felative
On

Unit

| EMF IS

Back

Screen

ainBi4 abueyn Aay uonoung /usaldsg y xipuaddy
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RX Measurement (Analog) screen

If (F5) Modulation is selected

In the case of AF Signal Output for Mod

Modulation Modulation
" AF Osc.2 Sig
AF Osc.2 | —— *
Sigral AF Signal
AF Osc.1 AF Osc.2
Frequency Freguency Output for
Iod
AF Osc.l AF Osc.2
Deviation Deviation
AF Osc.1 AF Osc.2
Off Off
Back
Screen return
1!
1 | I
Next Menu In the case of AF Signal Output for AF
Modulat ion Modulation
" AF Osc.2 Sig
AF 0sc.2 | ——» *
Sigral AF =ignal
AF Osc.2
Freguency Output for
IMod
External
Deviation
AF Osc.2
Level
External AF 0sc.2
Off off
-+ =+
Back Back
Soreen Screen return

1 I

AF Sigrnal

—>»

Tone

HNoise
ITU-T G.227

MNoise
White

return

1 I

AF Signal

—»>

Tone

MNoise
[TU-T G.227

HNoise
White

return

1 | I
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AF Measurement (Analog) screen

If (F1) AF Level is selected

If (F5) AF Osc. is selected

AF Level
Filter LFF HFF
Adjust
Eange @ [TU-T P.53 ZkHz 48EHz
Set
Relative C-IMESSAGE 15kHz 368Hz
*
HPF
6kHz BPF Off SGHz
#*
LFF
Off Off
#*
Filter
N
Back
Screen return return return
1 : P
1| I 1| I 1 | I
Next Menu
AF Level
Dist. Unit AF Lwl Unit Storage Mode
Range U
9 b > B dBm Mormal
Range Dol .
“ v Frverage
#
Storage *
Mode Average
Count
*
AF Level
Uit
*
Distortion
Unit
R
Back
Scresn return return return
1. B W W] W]

AF Osc.
= AF 0sc.1 Sig
AF Osc.l | —
Signal Tone
AF Osc. 1
| /1 Relative .
O Moise
[TU-T G.227
AF Osc. 1 Noige
F
reguency Uhiie
AF Osc. 1
Level
AF Osc. 1
IEEI 0ff
Back
Srpaar return
1 M
e e
Next Menu
AF Osc.
S fF 0Osc.2 Sig
AF Osc.2 | ——
Signal Tohe
AF Osc.2
| w1 Relative
O MNoise
[TU-T G.227
AF Osc.2 Hoise
F
reguency Mhite
AF Osc.2
Level
AF Osc.2
off
Back
Screen return
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Recall screen

Recall

.

Display Dir.

File Mo.

¥

return

Fecall

Previous
Page

I

Display Dir.
AMext Page

¥
File Mo.

Mz |
@

Next Menu

Recall

*
Select
Display Mode

—»

Display Mode

Save screen

Llide

MNarrou

return

1 I

Save
Save
Previous
o Page:
Display Dir.
Display Dir.
+ SMext Page
File No. 3
File Mo.
¥
File Name
Write
Protect
return
1 | I
1 : I

ainbi4 abueyn Aa) uonoung /usalds y xipuaddy



€L-v

Change System screen

System

Charge
System

Floppy Disk
Dir

Install *
System
From FD

Ihstall

Install
Svstem

return

1 I

File Operation screen

File

Previous
Page

Display Dir.
AMext Page

o,

Next Menu

File

Instrument Setup screen

Instrument

¥
Date

Power On

Change Color menu

Cha. Color

Time

Previous
Status

Color
Pattern 1

*
Fower On
Initial

Recall
File

Color
Pattern 2

¥
File Mo.

Color
Pattern 3

Color
Pattern 4

B
Define
User Color

Format

Write
Frotect

lelete
File

1 | FEE

-«

:

return

return

1 I

1 | I

Def. Color
#

Copy Color
Pth from

Select
[tem
framed

Red
5

Green

Blue

return

]

Copy from

Color
Pattern |

Color
Fattern 2

Color
Pattern 3

Color
Fattern 4

return

1 | I
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Appendix B List of Initial Values

« Initial values are the values at the time of shipping from the factory.

» The items marked with an asterisk are those which are not indicated or selected by
default.

« EPS in the "Outset" column on the right end of the table means an item which is
initialized by the [Preset] key on the panel and "PRE" "INI" remote control com-
mand. PW in the same column means an item which is initialized by the "RST"
remote control command. An item which is initialized by the "PRE" or "INI" com-
mand can be initialized also by the "RST" command.

e An item which is not initialized by either method is marked "NO".

» Setup Common Parameter (Analog) screen

Item Initial value Outset
RF Frequency
Channel & Frequency
Channel 0CH PW
Frequency  TX Neas. 100.000 000 MHz PW
RX Neas. 100.000 000 MHz PW
Channel spasing 25.000 kHz PW
RF Level
TX Measure Ref Level (MAIN) 30.0 dBm PW
(AUX) — PW
TX Power Meter Range 40.0 dBm PW
RX Measure Output Level (MAIN) —-55.0 dBm PW
(AUX) — PW
AF Level input
Range 30V PW
Impedance 100 kQ PW
AF Level output
Impedance 600 Q PW
+ Setup TX Measure Parameter(Analog) screen
Item Initial value Outset
User Cal Factor 0.00 dB PW
Power measure method Power Meter PW
(For AUX input, IF Level Meter is fixed.)
RF measure mode All PW
Demod. Doutput terminal
Range 40 kHz PW
HPF 300 Hz PW
LPF 3kHz PW
De-emphasis off PW
Squelch Auto PW
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Appendix B List of Initial Values

» TX Measure(Analog) screen

ltem Initial value Outset
 Main function key :
Second page
[PTT On Off]F4 Off PS
* AF Level function key :
First page
[Distortion Unit]F7 % PS
[Filter]F9 Off PW
[HPF]F10 Off PW
[De-emphasis]F11 Off PWwW
Second page
[Strage Mode]F9 Normal PS
[Average Count]F9 10 PS
 RF Frequency function key :
[Frequency]F7 100.000 000 MHz PW
[Channel]F8 0 CH PW
* RF Level/Power function key :
[Ref level]F7 (MAIN) 30.0 dBm PW
(AUX) — PW
[Strage Mode]F9 Normal PS
[Average Count]F9 10 PS
¢ Deviation function key :
First page
[Demod.]F7 FM PW
[Relative On Off]F8 Off PS
[Det Mode]F9 (P-P)/2 PW
[HPF]F10 Off PW
[LPF]F11 Off PW
Second page
[Strage Mode]F9 Normal PS
[Average Count]F9 10 PS
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Appendix B List of Initial Values

Item Initial value Outset

* AF Osc. function key :

First page

[AF Osc.1 Signal]F7 Tone PW
[AF Osc.1 Lvl Relative On Off]F8 Off PS
[AF Osc.1 Frequency]F9 1000.0 Hz PW
[AF Osc.1 Level]F10 100.0 mV PW
[AF Osc.1 On Off]F11 On PS
Second page

[AF Osc.2 Signal]F7 Tone PW
[AF Osc.2 Lvl Relative On Off]F8 Off PS
[AF Osc.2 Frequency]F9 1000.0 Hz PW
[AF Osc.2 Level]F10 100.0 mV PW
[AF Osc.2 On Off]F11 Off PS
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Appendix B List of Initial Values

o TX Measure with SG (Analog) screen

Iltem Initial value Outset
e Main function key :
Second page
[RX RF Level On Off]F4 Off PS
» AF Level function key :
First page
[Distortion Unit]F7 % PS
[Filter]F9 Off PW
[HPF]F10 Off PW
[De-emphasis]F11 Off PW
Second page
[Strage Mode]F9 Normal PS
[Average Count]F9 10 PS
» TX RF Frequency function key :
[Frequency]F7 100.000 000 MHz PW
[Channel]F8 0 CH PW
e TX RF Level/Power function key :
First page
[Ref level]F7 (MAIN) 30.0 dBm PW
(AUX) — PW
[Strage Mode]F9 Normal PS
[Average Count]F9 10 PS
 Deviation function key :
First page
[Demod.]F7 FM PW
[Relative On Off]F8 Off PS
[Det Mode]F9 (P-P)/2 PW
[HPF]F10 Off PW
[LPF]F11 Off PW
Second page
[Strage Mode]F9 Normal PS
[Average Count]F9 10 PS
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Appendix B List of Initial Values

Item Initial value Outset

* Modulation function key :

[AF Osc.1 Frequency]F8 1.0000 kHz PW
[AF Osc.1 Deviation]F9 3.50 kHz PW
[AF Osc.1 On Off]F11 On PS
Second page
[AF Osc.2 Signal]F7
[AF Signal]F7 Tone PW
[Output for Mod AF]F8 Mod PW
[AF Osc.2 Frequency]F8 1.0000 Hz PW
[AF Osc.2 Deviation]F9 3.50 kHz (only for AF Osc.2 Signal=Mod) PW
[AF Osc.2 Level]F10 100.0 mV (only for AF Osc.2 Signal=AF) PW
[AF Osc.2 On Off]F11 Off PS
Second page
[External Deviation]F9 3.50 kHz PW
[External On Off]F11 Off PS

* RX RF Frequency function key :

[Incremental Step Value]F7 1.000 000 MHz PS
[Relative On Off]F8 Off PS
[Channel ]JF9 0 CH PW

* RX RF Level function key :

[Incremental Step Value]F7 1.0 dB PS
[Relative On Off]F8 Off PS
[Unit EMF TERM]F10 EMF PS
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* RX Measure(Analog) screen

Iltem Initial value Outset
Main function key :
First page
[RF Level On Off]F4 Off PS
AF Level function key :
First page
[HPF]F9 Off PW
[LPF]F10 Off PW
[Filter]F11 Off PW
Second page
[Strage Mode]F9 Normal PS

[Average Count]F9 10 PS
[AF Level Unit]F10 v PS
[Distortion Unit]F11 % PS
RF Frequency function key :
[Incremental Step Value]F7 1.000 000 MHz PS
[Relative On Off]F8 Off PS
[Channel ]F9 0 CH PW

e RF Level function key :
[Incremental Step Value]F7 1.0dB PS
[Relative On Off]F8 Off PS
[Unit EMF TERM]F10 EMF PS
* Modulation function key :

[AF Osc.1 Frequency]F8 1.0000 kHz PW
[AF Osc.1 Deviation]F9 3.50 kHz PW
[AF Osc.1 On Off]F11 On PS
Second page
[AF Osc.2 Signal]F7

[AF Signal]F7 Tone PW

[Output for Mod AF]F8 Mod PW
[AF Osc.2 Frequency]F8 1.0000 Hz PW
[AF Osc.2 Deviation]F9 100.0 mV (only for AF Osc.2 Signal=AF) PW
[AF Osc.2 Level[F10 100.0 mV (only for AF Osc.2 Signal=AF) PW
[AF Osc.2 On Off]F11 Off PS
Second page
[External Deviation]F9 3.50 kHz PW
[External On Off]F11 Off PS
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Appendix B List of Initial Values

« AF Measure(Analog) screen

ltem Initial value Outset
» AF Level function key :

First page

[HPF]F9 Off PW

[LPF]F10 Off PW

[Filter]F11 Off PW

Second page

[Strage Mode]F9 Normal PS

[Average Count]F9 10 PS

[AF Level Unit]F10 Vv PS

[Distortion Unit]F11 % PS
¢ AF Osc. function key :

First page

[AF Osc.1 Signal]F7 Tone PW

[AF Osc.1 Lvl Relative On Off]F8 Off PS

[AF Osc.1 Frequency]F9 1 000.0 Hz PW

[AF Osc.1 Level]F10 100.0 mV PW

[AF Osc.1 On Off]F11 On PS

Second page

[AF Osc.2 Signal]F7 Tone PW

[AF Osc.2 Lvl Relative On Off]F8 Off PS

[AF Osc.2 Frequency]F9 1 000.0 Hz PW

[AF Osc.2 Level]F10 100.0 mV PW

[AF Osc.2 On Off]F11 Off PS
» Recallscreen

ltem Initial value Outset

[File No.] F9 0

[Select display Mode]F7 Narrow PW
« Savescreen

ltem Initial value Outset

[File No.] F9 0
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Appendix B List of Initial Values

» Change System screen

No initial value exists.

* Instrument Setupscreen

Item Initial value Outset
Frequency

Reference Frequency 10 MHZ No
RF Input/Output Main No
Display

Display Title User Define No

Title No

Clock Display YY/MM/DD (Year, Month, Day) No
Interface

Connect to Controller GPIB No
GPIB

Adress 1 No
RS232C

Baud Rate 2400 No

Parity Even No

Data Bit 8 bit No

Stop Bit 1 bit No
Hard Copy

Output Divice Printer (Parallel) No

Type ESC/P No
Alarm On No
[Power On Initial]F9: Previous Status No
[File No.]F9 0 No

+ Change Color menu

Item Initial value Outset
Chg. Color menu Color Pattern 1 No
[Define User Color] F11 No

« File Operation screen

No initial value exists.
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Appendix C Index

« The numbers on the right indicate section and paragraph numbers in this operation manual.

AF Input/Output CONNECLOTS ....eevuveerreerreerieenieenveenreenneenns 3.1,4.3.1

AF MEASUIE ....uvvviieeieeeiiieeee et e eeecere e e e e eeetrreeeeeeeenraeeeas 3.2.1,4.7
AdJust RANEZE .....oovvuviiiiiiiiieieeiecieeiee et 4.3.4 (b)
N ' 1 RS UUUUSUUURUSRPRINY 4.3.6

ANALOZ TESIET .uvviiiieeiiiiieeieeie ettt e e saee e 32

AUX Input/Output CONNECLOTS .....cceerueeeiereierieniereereeneenne 3.1,4.2(1),4.3.1,4.3.6
AVETAZE COUNL ....eiiviiiiiiiiienieeie et ere et e e esaeeesaeeneees 42 (1),4.5.2()
AETNALE KEY .evveiiiiiiiiiiiiiiieeieee ettt 222
Allowable Maximum POWET .......ceeevueerrreerrueenireeniueensreeniveenns 4.3.6,4.10
Change CoOlOT .....cccuevriiirriieniierieeteeteeie et e eseeesbeesre e 4.3.7

CIOCK .ttt ettt ettt ettt et e e teeeae e s b e e s b e e veesavaennnannne 4.3.6

Crystal oscillator stability .......ccccceervveeriieeniieeniieeniieenieenieenne 1.5
Compensation for RF cable loss at TX measurement.......... 4.2 (1),4.3.5
Delete File...cuuiiiiiiiieiie ettt 4.9

Demod Output CONNECLOT ....cccveervierieerieenieenieeneeesieeeseeenane 3.1

Display DII ..cc.ooveveririneninicrereeeeeeeeeeeeeeeee e 48,49

DUT Interface CONNECLOT ......uuvuveeeeeveerieeeeieeeeeeeeeeeeeereesaneeeneees 3.1,4.3.1

Ext FM INput CONNECLOT .....cevvuveeiieriieniienieenieenveenieeesieeenne 3.2.1

Entering title ........oceeiieeienieiieierceieee e 2.5.1

Error messages at measuremMent ........ooc.eeeeveeerveerrveeniueenneennne 4.2 (1)
Equipment configuration .........c..ccceeeeevevenenenenenenennceeenns 321

FOrmat ......cccviiiiiiee et e 4.9

Fan Clearance ..........coceevieivienieeniecee et 2.1

GPIB ..ttt 3.1,4.3.6,4.11
HAard COPY ..ceevieeiiiieeiieeeeeiecteeee ettt 4.3.6,4.10
Handling FD ....ccoccooiiiiiiiiiiiieetececeeeeeceeeeeeeeeeeeaes 2.5

Handling storage media ........cocceeveervieerieeniieenieenieenieennens 3.1,4.1.1

J 138 S Y (511 N 43.4,4.5.1
INEEITACE vt 4.3.6

Inputing item and data ..........cccceevviieriieiniieeniieeieeeeeeeeieee 432
Input/output CONNECLOTS .....cc.eeveeeeieeieieeieeie et see e 3.1,42(1),4.3
Installation site and environmental conditions .................... 2.1

LCD diSPlay ....coveeverierienenieninerenieeeieeeeeeieee et eeeeeeeeeeene 3.1,42
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Main Input/Output CONNECLOT ......ccceeververrerereeeeeenreneeeenes 3.1,42(1),43.1,43.6
Manual Calibration .........ccccvvveeeeeeiiiireeeeee e 42(1),434
Manual COMPOSILION ......eevrreiereieiieieneienieeieeeesieeeeeeeseeenaeas 1.2
Maximum POWET tO CONMNECLOTS ....eeveerrrerrrrerirrernreesseeesnennne 22.2
Operating file .......coceeveeererieiiieieeeceeceeeeee e 4.9

Overview of fUNCHONS .........eeeveviieeeiiiieciie e 3.2.23),4.2 (3)
Overview Of fUNCLioNS ........ccoceevueerierierieeeeeeeeree e 3.2.1
Optimizing Measurement Tange .......cceccveereerrveeriverssveesiueenns 434 (b)
Power measure method ........ccoeeeeeeeieiiiiiiiiaanas 4.3.4,4.5.1
POWET MELET ...uvveiiiieeieieee et 434,45.1
Precaution before Storage .........ccccueeveeereeerienieenseessieenineenns 7.2.1
Protective grounding ..........cocceceveervenerenenenenneeeeseeneennennens 2.3.1,3.1,4.1
Preparation before power-on ........ccoceeeveerieenieineeeneenneennne 2.3

RECAIL ..ottt 4.8

RF measure mode ........cooceevveiiiennienieineenieeeeeeceeeeeene 4.5.1
RS232C ..ttt 3.1,4.3.6,4.11
RX MEASUIE .....ovviiieieiiiieeee ettt et e e 3.2.1,4.6
Reference crystal 0SCIllator ........ccovcveerveerieenieenieeiieereeene 4.1.1
Repacking and transportation for servicing ..........c.cceceeueeue. 7.3

Receiver (RX) measurement ..........ccceeeeeveeeeecreeeesveeeesveeenns 7.2.2
Recommended storage conditions..........cccceeeeeeveeeeeneenneennen. 1.1
Replacing fusSe .....cccceevierriiiriiieieerieete et 232

SAVE .ttt ettt 4.8

SEIIAL oottt 3.1

Setup Common Parameter (Analog) ........ccceeeveevvveenieeniueenne 4.4

Set REIAtIVE ...eeeeviiiieeiieciee ettt 4.5.2 (1)
Screen hard COPY eveveviervieeniiienieeieeteeiee st sseesaee e 4.3.7

Setting screen display COlOT.....c..covererieveerieneneneneneeeeeenn 4.3.6

Safety MEASUTE ....ccuvevruiieiieiieerieeteeie ettt eseeesbeesre e 4.1 (2)

Setup state after POWET-0N ....cc.coueeueeeevenieneneneneeeeeeeeeenne 4.1.3,4.3.6
Saving/recalling parameter and data ..........cccceevvveercirenineenne 4.8

Safety measures for power supply .......ccccceeeeeveevernernennnenns 2.2.1
SPECITICALIONS ...vevvieiiieiiieriierieeee et ete et ereesbeesre e 1.3

Settings relating to remote control and panel key control ... 4.3.6, 4.11

TX MEASUIE ....ovveieeeeeeiiieeee ettt e e e e e e e araee s 3.2.1,4.5
TX Measure With SG ....oooovvveiiieieieeeeeeeeeeeeeeeeeeeeee e 3.2.1,4.5
Transmitter (TX) Measurement ..........ccveeeeeecreeeeeeecreeesnennne 4.5
Turning on and off .........ccevviiiiiiiniiiniieeeee e 4.1
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User Cal FaCtOr .....cccuvivieiiieeiieeceeeeee e 42 (1),4.5.1

Unit EMF TERM .....ccccoiiiiiiiiiiiiiecee et 452 (2)

User caliDration .........ccceeeeveeeieeiieeseeeeieeeseeesveeeseeeesveeesseeenns 42 (1),4.3.1,4.34
WIILE PIOtECT ..veiniiiiiiieiieeieeeee ettt 2.2
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Section1 General

This section outlines the Remote Control functions of the MT8801C Radio Communi-
cation Analyzer.

1.1 General Description ... 1-2
1.2 Remote Control FUNctions ........cccccceevceeeeiieneeneenn. 1-2
1.3 Example of System Configuration Using

RS-232C/GPIB .......eeeeeeeeeiee e 1-3
1.4 RS-232C Specifcations .......ccoccceeerviieiiiiiieiieee e, 1-3
1.5  GPIB Specifications........c.cccovveirieiiiiiiiienieeseeseee 1-4
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Section 1 Device Messages

1.1 General Description

The MT8801C Radio Communication Analyzer, when combined with an external
controller, can automate your measurement system. For this purpose, the MT8801C
is equipped with an RS-232C interface port and a GPIB interface bus (IEEE Std
488.2-1987) as a standard feature.

1.2 Remote Control Functions

The Remote Control functions of the MT8801C are as follows:

(1) Controls all functions except the power switch, floppy disk unloading, and some
keys including the [Local] key

(2) Reads out all setting conditions

(3) Sets the RS-232C interface conditions and GPIB address from the panel

(4) Executes interrupts and serial polling

These functions enable to configure the automatic measurement system when the

MT8801C is combined with a personal computer and other measuring instruments
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1.4 RS-232C Specifcations

1.3 Example of System Configuration Using RS-232C/
GPIB

(1) Control by the host computer (1)

Host computer MT8801C
Radio Communication Analyzer

O

RS-232C/GPIB RF buT

Printer
Parallel

(2) Control by the host computer (2)

Host computer MT8801C
Radio Communication Analyzer

O

RS-232C/GPIB RF buT

Spectrum analyzer

1.4  RS-232C Specifcations

The RS-232C specifications of the MT8801C are shown in the table below.

ltem Specification
Function Control from an external controller (except power switch)
Communication system Asynchronous (start-stop method), half-duplex
Communication control X-ON/OFF control
Baud rate 1200, 2400, 4800, 9600 bps
Data bits 7 bits, 8 bits
Parity Odd, Even, None
Start bit 1 bit
Stop bit 1 bit, 2 bits
Connector D-sub 9 pins, female
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1.5  GPIB Specifications

The GPIB of the MT8801C provides the IEEE488.1 interface function subsets listed

in the table below.

GPIB Interface Functions

Code Interface function

All source handshake functions are provided.

SHf Synchronizes the timing of data transmission.

All acceptor handshake functions are provided.

AH1 Synchronizes the timing for receiving data.

Synchronizes the timing for receiving data.
The serial poll function is provided.

T6 The talk-only function is not provided.

The talker can be canceled by MLA.

Basic listener functions are provided.
L4 The listen-only function is not provided.
The listener can be canceled by MTA.

SR1 All service request and status byte functions are provided.

All remote/local functions are provided.

RL1 The local lockout function is provided.
PPO Parallel poll functions are not provided.
DC1 All device clear functions are provided.
DT1 The device trigger function is provided.
Co Controller functions are not provided.
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This section outlines and lists the device messages of the MT8801C.

2.1
2.2
2.3

2.4
2.5

General DeSCription ........cocvveieiiiieeiee e 2-2
SUFfIX COOE ... 2-3
IEEE488.2 Common Commands and

Supported Commands .........cccevveeeriieenneee e 2-4
Status MeSSages ....c.vvvvvieriiieiieeee e 2-6
Device Message List .......occeeeiieiiiiieiiiee e, 2-8
2.5.1 MT8801C common commands ...........ccccc..... 2-11
2.5.2 Instrument Setup command ...........cccoeeieeenns 2-13
2.5.3 Analog tester commands ..........ccccoeeeerieenenns 2-15
2.5.4 Setup common parameter command............ 2-16
255 TX Measure commands ........ccccceerivveeeeeennnnns 2-17
2.5.6 RX Measure commands.........cccceerueeernineeenns 2-26
2.5.7 AF Measure commands ........ccccccovvuvveeeeennnnnns 2-29
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Section 2 Device Messages

2.1

2-2

General Description

Controller

A device message is a data message transmitted between the controller and device via
the system interface. Device messages are classified into program messages and re-
sponse messages.

A program message is an ASCII data message transferred from the controller to the
device. Program messages are classified into program commands and program que-
ries.

Program commands are classified into device-specific commands used exclusively to
control the MT8801C, and IEEE488.2 common commands. IEEE488.2 common
commands are also used for other measuring instruments conforming to IEEE488.2
connected to the bus.

A program query is a command used to obtain a response message from the device. It
is transferred from the controller to the device in advance, then the controller receives
the response message from the device.

A response message is an ASCII data message transferred from the device to the con-

troller.

» Program command

» Program query

* [IEEE488.2 common command

Program message

Device

Response message

« Status message

\

« Response message

Program messages and response messages may have a suffix (units) at the end of the

numeric data.



2.2 Suffix Code

2.2

Suffix Code
The table below shows the suffixes used for the MT8801C.
MT8801C Suffix Codes
Type Unit Suffix code
GHz GHZ, GZ
MHz MHZ, MZ
Frequency kHz KHZ, KZ
Hz HZ
Default HZ
second S
m second MS
Time
usecond Uus
Default MS
dB DB
dBm DBM, DM
Level 4B
Determined in conformance
Default with the set scale unit
\\% W
mW MW
Level uw UwW
(W)
nW NW
Default UwW
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2.3 |IEEE488.2 Common Commands and Supported
Commands

The table below lists 39 common commands specified in the IEEE488.2 standard.
IEEE488.2 common commands which are supported by the MT8801C are indicated
with the © symbol in the table.

Mnemonic Command name IEEE488.2 standard MT8801C supported
commands

*ADD Accept Address Command Optional

*CAL Calibration Query Optional

*CLS Clear Status Command Mandatory ©
*DDT Define Device Trigger Command Optional

*DDT? Define Device Trigger Query Optional

*DLF Disable Listenner Function Command Optional

*DMC Define Macro Command Optional

*EMC Enable Macro Command Optional

*EMC? Enable Macro Query Optional

*ESE Standard Event Status Enable Command Mandatory ©
*ESE? Standard Event Status Enable Query Mandatory ©
*ESR? Standard Event Status Register Query Mandatory ©
*GMC? Get Macor contents Query Optional

*|[DN? Identification Query Mandatory ©
*|ST? Individual Status Query Optional

*LMC? Learn Macro Query Optional

*LRN? Learn Device Setup Query Optional

*OPC Operation Complete Command Mandatory ©
*OPC? Operation Complete Query Mandatory ©
*OPT? Option Identification Query Optional

*PCB Pass Control Back Command Mandatory if other than CO

*PMC Purge Macro Command Optional

*PRE Parallel Poll Register Enable Command Optional

*PRE? Parallel Poll Register Enable Query Optional

*PSC Power On Status Clear Command Optional

*PSC? Power On Status Clear Query Optional

*PUD Protected User Data Command Optional

*PUD? Protected User Data Query Optional

*RCL Recall Command Optional

*RDT Resource Description Transfer Command Optional

*RDT? Resource Description Transfer Query Optional

*RST Reset Command Mandatory @)
*SAV Save Command Optional

*SRE Service Request Enable Command Mandatory ©
*SRE? Service Request Enable Query Mandatory ©
*STB? Read Status Byte Query Mandatory ©
*TRG Trigger Command Mandatory if DT1 ©
*TST? Self Test Query Mandatory ©
*WAI Wait to Continue Command Mandatory ©

Note: The first character of IEEE488.2 common commands is always *.
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2.3 IEEE488.2 Common Commands and Supported Commands

Table below lists the IEEE488.2 common commands used in the MT8801C.

IEEE488.2 common command

Command name Program Msg. Query Msg. | Response Msg. Remarks
Clear status *CLS - ---
Standard event status enable *ESE n *ESE? n n:0 to 255
Standard event status register --- *ESR? n n:0 to 255
Identification query -—- *IDN? id ID:Manufacturer name, model
name, etc.
Operation complete *OPC *OPC? 1
Reset *RST --- -
Service request enable *SRE *SRE? n "n:0 to 63,128 to 191"
Read status byte --- *STB? n
Trigger *TRG --- ---
Self test - *TST? n
Wait to continue *WAI --- -
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24  Status Messages

The diagram below shows the structure of service-request summary messages for the
status byte register (STB) used with the MT8001C.

bit Bit 7 Bit6 Bit5 Bit4 Bit3 Bit2 Bit 1 Bit 0
Lire | DIO8 DIO7 DIO6 DIO5 DIO4 DIO3 DIO2 DIO1

Summary bit | Not used ESB MAV ERR END | Notused | Not used

f Status byte
ERR summary bit of (status message)
the extended (ERR)

register of the next page

...............

Tapm i
:Service Request; ;

_.--=-._ 1 Generation ;i END summary bit of
S aofeach Sy St i the extended (END) °
: corresponding\'v- ........... - register of the next page .
woobt .
B [ Data
e o a Event Summary Bit Data
: E’er‘gfe Eeq“eﬁ | (ESB) MAYV bit indicating that the output
i n;tS% toesqu;as : queue is not empty Data
"""""""""" T Message Available (MAV) Data
Logical OR Data
A A A A A A A Data
N
7 >(&)=<{ 7 | Poweron (PON) Output queue
6 >@<— 6 | Userrequest (URQ, not used)
5 >@<— 5 | Command error (CME)
4 =C/4 4 | Execution error (EXE)
3 >©4 3 | Device-dependent error (DDE)
2 >C/ < 2 | Query error (QYE)
1 (&)=< 1| Request for control of bus (RQC, not used)
0 (&)~ 0 | End of operation (OPC)
Standard event status Standard event status
enable register (ESE) register (ESR)
Standard Event Status (STB) Register
Note:

& indicates a logical product (AND).
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To previous page

END summary bit <

To previous page

Logical OR
A A A \ A A A
7 (&)< 7 | Notused
(K ) <

6 p & 6 Output level setting end

5 =@<— 5

4 (&)=< 4 | Frequency setting end

3 /{8? < 3 | AVERAGE end

2 (&)=< 2

/e D Calibration end

1 (&)= 1

0 |~&)~< 0 | Sweep measurement end
Extended END event status Extended END event status
enable register (ESE2) register (ESR2)

Extended Event Status (END) Register

ERR summary bit

Logical OR
I O L O

7 (& 7 <

: @~ ¢

5 > @ 5

4 ,@ < 4 |  Notused

3 ~(&)~ 3

aw

2 ~(&)< 2

0 (&)~ 0 | Sync loss (BER measurement)
Extended ERR event status Extended ERR event status
enable register (ESE3) register (ESR3)

Extended Event Status (ERR) Register
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2.5 Device Message List

MT8801C-specific program commands, query messages, and response messages are

listed from paragraph 2.5.1.

» Device message table

(a) Program messages (Program Msg)/query message (Query Msg)

@) Uppercase characters
(i)  Numeric

(iii) Lowercase characters in argument

f (frequency)

t(time)

0 (level)

n (no units integer)

r (no units real number)

h (no units hexadecimal number)
Others

(b) Response messages (Response Msg)

@) Uppercase characters
(i)  Numeric
(iii) Lowercase characters in argument
f (frequency)
t (time)
0 (level)
u (ratio)
s (symbol)

n (no units integer)

r (no units real number)

h (no units hexadecimal number)
Others

Notes:

Reserved words

Reserved words (numeric code)

Real number or integer with decimal point
GHZ, MHZ, KHZ, HZ, GZ, MZ, KZ, no units = HZ
Real number or integer with decimal point
S, SC, MS, US, no unit = US
Real number or integer with decimal point
DB, DBM, DM, DBU, W, MW, UW, NW, no units =
set SCALE units
Integer
Real number
Hexadecimal number

Listed in remarks columns of the table

Reserved words

Reserved words (numeric code)

12-character fixed integerunits = HZ

Real number or integer with decimal point

Real number or integer with decimal point

Real number or integer with decimal point

Real number or integer with decimal point

Integer, variable number of digits (Significant digits are
output. )

Real number with decimal point, variable number of
digits (Significant digits are output.)

Hexadecimal number

Written in remarks columns of the table

o Integer:NRI1 format, real number:NR2 format

e (0/:Zero
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Device messages are classified into 9 types according to their valid ranges:

1.

MT8801C common commands :

Valid in all MT8801C modes

Instrument Setup command :

Valid in Instrument Setup panel mode
Analog tester commands :

Valid in Analog tester panel mode

Setup common parameter command :
Valid on the Setup common parameter screen
Setup TX Measure Parameter commands :
Valid on Setup TX Measure Parameter screen
TX Measure commands :

Valid on TX Measure screen

TX Measure with SG command :

Valid on TX Measure with SG screen

RX Measure commnad :

Valid on RX Measure screen

AF Measure command :

Valid on AF Measure screen

These device messages are listed below.
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 Relationship between screen hierarchies and commands

[MT8801C common commands]:Valid in all MT8801C modes regardless of screen hierarchies
Save/Recall command
FD command (Verify)
Copy command
Single/Continuous switching command
Preset command
Panel mode switching command
Switch to upper screen command (BS: Back Screen)
Extended event status command (END, ERR)
[Screen hierarchies and commands]

Panel mode switching commands

Instrument Setup mode:
Instrument Setup screen: Instrument Setup command
Analog Tester mode
Setup common parameter screen: Setup common parameter command

Analog Tester commond
> TX measurement screen switching command

##%xTX Measure screens# ##xTX Measure command? 3
Setup TX Measure parameter screen :  Setup TX Measure parameter command
TX Measure screen : TX Measure command
TX Measure with SG screen . TX Measure with SG command

—> RX Measure screen switching command
*#%xRX Measure screnns sk ##%xRX Measure commands
RX Measure screen . RX Measure commnd

—> AF Measure screen switching command
3% AF Measure screens sk 3% AF Measure command##
AF Measure screen . AF Measure command
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2.5.1 MT8801C common commands

MT8801C common commands are valid in all MT8801C modes.
(1) Save/Recall commands (parameter saving and recalling)

Inte(r:rlgzcsjiate Function Function details Program Msg | Query Msg Res'\,/ﬁ)sgnse Remarks
Recall Recall file File No. RCM n ---
Save Save file File No. SVMn
(2) FD commands (verify)
Integﬂzgiate Function Function details Program Msg Query Msg Res'\,/ﬁ)sgnse Remarks
Verify On VERIFY ON VERIFY? ON
o verryore Lvemieye lore 1
(3) Copy commands (copy)
Inte(r:rlgitsjiate Function Function details Program Msg | Query Msg Rei/lp:gnse Remarks
Copy PRINT
S S B I
(4) Single/Continuous switching commands
Inte(r:rlgitsjiate Function Function details Program Msg | Query Msg Reiﬂpsognse Remarks
Single sweep Measurement/ SNGLS
Sweep start '« IR D .
Measurement/ SWP
Sweep synchronizatn s I D R
Continuous CONTS
. o R R
Measurement/ Measurement/Sweep end | --- SWP? SWP @
Sweep status ‘Meésu‘reheht/‘Sw‘eeb - SWP'7 o SWP1 .............
() Preset commands (initialization, power-on setting)
Integﬂzgiate Function Function details Program Msg Query Msg Rei/lpsognse Remarks
Preset PRE
N S I R
IR o R R
Preset value Previous state POWERON LAST | POWERON?|LAST
‘Recall memory No.| PONERONn ~ [POWERON?[n |
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(6) Panel-mode switching commands (Analog tester mode, Instrument Setup mode)

Intermediate . . . Response
class Function Function details | Program Msg | Query Msg Msg Remarks
Analog tester PNLMD ANALOG| PNLMD? ANALOG
Instrument setup PNLMD SYSTEM| PNLMD? SYSTEM
(7) Switch to upper screen command (BS)
Inte(r:rgiglate Function Function details | Program Msg | Query Msg Reﬁsognse Remarks
Back screen BS
(8) Extended event status commands (END)
Intermediate . . . Response
class Function Function details | Program Msg | Query Msg Msg Remarks
Event status END event status| Event status enable | ESE2 n ESE2? n
Event status register | --- ESR27? n
ERR event status| Eventstatus enable | ESE3 n ESE3? n
Event status register | --- n
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2.5.2

Instrument Setup command

The Instrument Setup command is valid in Instrument Setup Panel mode.

Intermediate Function Function details Program Msg | Query Msg Response Remarks
class Msg
Hardware | Reference frequency | 10MHz REF 10MHZ REF? 10MHZ
‘1‘3|‘V|Hz ......... ner 13MHZ Nagrr 13MHZ ...........
RF in/out Main RFINOUT MAIN| RFINOUT? | MAIN
ok eNoUT AUX | RENOUT? | aux |
Display Display On DSPL ON
o cseLore L1
Title display DATE/TIME TTL DATE TTL? DATE
‘USAEF{ défihe ...... . TLUSER e USER ............
o S N P
Title input User title TITLE a TITLE? a
............. KSEa
Select date display | Japan (yy/mm/dd) DATEMODE YMD | DATEMODE? | YMD
mode 'USA (mm-dd-yy) | DATEMODE MDY | DATEMODE? | MDY |
'Europe (dd-mm-yy) | DATEMODE DMY | DATEMODE? | DMY |
Set and read date Japan (yy/mm/dd) DATE yy,mm,dd | DATE? yy,mm,dd
Set and read time TIME hh,mm,ss | TIME? hh,mm,ss
Buzzer Buzzer switch On ALARM ON ALARM? ON
wep o IR R
meon 1 R R
‘o‘ff ........... A LARMOFF | alaris OFF ............
sro o R
R R R
Sounds buzzer BZR
GPIB Terminater LF TRM @
e e o R R
RS232C Baud rate 9600 BAUD 96090 BAUD? 9600
wo saubasos | eaume  lasos |
eo e N B
.1.200 .......... BAUD 12.@@. . BAUD') o ‘12@‘@ ............
Parity Even PRTY EVEN PRTY? EVEN
o setvooo | prrye looo |
‘o‘ff ........... PRTYOFF Norryr OFF ............
Data bit 7bits DTAB 7 DTAB? 7
o orass e
Stop bit 1bit STPB 1 STPB? 1
-ébi‘ts .......... STPB'Q ..... STPB') S,
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Inte(r:rlgzcsjiate Function Function details Program Msg Query Msg Re:;lasognse Remarks
Time out TOUT t TOUT? t
Delimiter LF DELM @
P o I R
Print Type ESC/P PMOD 6 PMOD? 6
(24DOT)
e emeps wone s
BMP(B&W) oot ool
Color Select pattern | Patterni COLORPTN COLORH1 COLORPTN? |COLOR1
Pattern2 | COLORPTNCOLOR2 | COLORPTN? |COLOR2 |
Pattern3 | COLORPTNCOLOR3 | COLORPTN? |COLOR3 |
Pattemd | COLORPTNCOLOR4 | COLORPTN? |COLOR4 |
 User pattern| COLORPTN USERCOLOR | COLORPTN?  |USERCOLOR |
Copy from Patternt COPYCOLOR COLOR1
e | copveoloncorone | I
overs | copveolomcoloms | IR B
e | copveolomcotoma | R B
User define Red, green, | COLORDEF n,r,g,b, COLORDEF?n |r,g,b n:Frame
blue number
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2.5.3

Analog tester commands

« The Analog tester commands are valid in Analog tester panel mode (on all Analog

test screens).

(1) Measure-mode switching commands

Response

Function Function details Program Msg Query Msg Msg Remarks
Setup Common Parameter MEAS SETCOM MEAS? SETCOM
Setup TX Measure Parameter MEAS SETTX MEAS? SETTX
TX Measure MEAS TX MEAS? TX
TX Measure with SG MEAS TXSG MEAS? TXSG
RX Measure MEAS RX MEAS? RX
AF Measure MEAS AF MEAS? AF
(2) Measure result status command
Function Function details Program Msg Query Msg Reiﬂpsognse Remarks
Status MSTAT? n

» Response value n of MSTAT?
The table below lists the meanings of response value n of MSTAT? (measurement result status command).

Value of n

Explanation

0

© 0ok~ WO =

Normal termination
RF input limit
Level over

Level under
Unmeasurable
Deviation under
Unmeasured
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2.5.4

Setup common parameter command

 Note that RF Frequency and RF Level program messages are also valid on all measurement screens of the TX Mesure,
TX Mesure with SG and RX Measure.

Inte(r:T;zcsiiate Function Function details | Program Msg | Query Msg Reiﬁ:gnse Remarks
RF Frequency | Channel CHAN n CHAN? n[ch/1ich]
TX Measure Frequency TXFREQ f TXFREQ? f[Hz/1Hz]
RX Measure Frequency RXFREQ f RXFREQ? | f[Hz/1Hz]
Channel Spacing CHSPC f CHSPC? f[Hz/1Hz]
RF Level TX Measure Ref Level RFLVL 0 RFLVL? 0 [dBm / 1dB]
TX Power 40.0dBm PRNG 40 PRNG? 40
Meter Range 30.0dBm PRNG 39 PRNG? 30
20.0dBm PRNG 20 PRNG? 20
10.0dBm PRNG 10 PRNG? 10
TX Power Meter Range | 40.0dBm PRNG5
(without Parameter ) 30.0dBm PRNG4
20.0dBm PRNG3
10.0dBm PRNG2
RX Measure iﬁﬁ%‘éﬁsu‘n*l‘te input level | OLVL 0 DBM | OLVL? 0 [dBm/0.10B]| yyit can be changed by
Output Level Speciies the input level | O .  DBU | OLVL? 0 [dBy/0.10B] | R e e e
Seeotemuiee ovi o o | o oun
AF Level Input | Range 30V ARNG 39 ARNG? 30
4V ARNG 4 ARNG? 4
400mV ARNG 400M | ARNG? 400M
40mV ARNG 40M | ARNG? 40M
Impedance 600W AIMP 6090 AIMP? 600
100kW AIMP 100K | AIMP? 100K
AF Level Input | Impedance 600W AOIMP 6090 | ACIMP? 600
50W AQIMP 50 AQIMP? 50
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2.5.5

TX Measure commands

» Program messages of the TX Measure commands are valid in ranges defined on TX Mesure screens.

2.5.5.1 Setup TX Measure Parameter command
Integrlgzcsiiate Function Function details Program Msg Query Msg Rei/lpsognse Remarks
User Cal Factor UCAL ¢ UCAL? 0 [dB/0.01dB]
Power Meter Power Meter PMTH POW PMTH? POW
Method leveivor | PMmaE e e
RF Measure All RFMM ALL RFMM? All
Mode . F{Fbobnlby B N N N EE
Range 40kHz RRNG 40K RRNG? 40K
e I N D R
High Pass Filter | 300Hz RHPF 300 RHPF? 300
o I N P R
Low Pass Filter | 3kHz RLPF 3K RLPF? 3K
ol A N P
De-emphasis On RDEMP ON RDEMP? ON
ol commrore | roewpe loee 1
Squelch Auto RSQL AUTO RSQL? AUTO
o rsaLore lmsare e 1
AF Input Range 30V ARNG 30 ARNG? 30
w arnga e a1
womy L amncaoon | amng? laoom L
oy amncaon  lamng? laom L
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2.5.5.2 TX Measure command
Inte(r:rlzicsiiate Function Function details Program Msg Query Msg Rels\‘./rl)sgnse Remarks
Storage Mode | Storage Mode Normal STRG NRM STRG? NRM
Average STRG AVG STRG? AVG
Average On VAVG ON
VAVG 1
KSG
Average Off VAVG OFF
VAVG @
KSH
Average Count AVR n AVR? n
VAVG n VAVG? n
RF Power Adjust Range ADJRNG
Manual Calibration PWRCAL
Calibration Cancel CALCANCEL
Power Meter Range | Range Up PMRNG UP
Range Down PMRNG DN
Power Meter Range | 40.0dBm PRNG5
(without Parameter) | 30.0dBm PRNG4
20.0dBm PRNG3
10.0dBm PRNG2
Power Meter Zero Set ZEROSET
Set Relative RFPWRSRL
Deviation Demod. FM DDMOD FM DDMOD? FM
oM DDMOD PM DDMOD? PM
Detect Mode (P-P)/2 DETMD PP DETMD? PP
+P DETMD +P DETMD? -P
-P DETMD —-P DETMD? +P
RMS DETMD RMS DETMD? RMS
(P-P)/2 Hold DETMD PPH DETMD? PPH
+P Hold DETMD +PH DETMD? +PH
—P Hold DETMD —PH DETMD? —PH
High Pass Filter | 300Hz DHPF 300 DHPF? 300
50Hz DHPF 50 DHPF? 50
Off DHPF OFF DHPF? OFF
Low Pass Filter | 3kHz DLPF 3 DLPF? 3
15kHz DLPF 15 DLPF? 15
Off DLPF OFF DLPF? OFF
Relative On/Off | On RDEVRL ON RDEVRL? | ON
Off RDEVRL OFF RDEVRL? | OFF
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Integrlgtzcsjlate Function Function details Program Msg Query Msg Re;;z):gnse Remarks
AF Level/Distortion | Filter ITU-T P.53 AFLT P53 AFLT? P53
'C-MESSAGE |AFLTCMESS | AFLT? | CMESS |
o A I i
o N A D
High Pass Filter | 400Hz AHPF 400 AHPF? 400
o e N P
De-emphasis 750us ADEMP 750 ADEMP? 750
o e N e D
Distortion Unit | dB ADSTU DB ADSTU? DB
o wostuPer | apstus  leem |
AF Level Set Relative TALVLSRL
Range 30V ARNG 30 ARNG? 30
W ARNG4 ang? |4
woomy | AmNGaooM | Arnee lagom I
oy amnGaon | ana? oM |
PTT On PTT ON PTT? ON
o srrorr s lose L
RF Frequency | Channel CHAN n CHAN? n[ch / 1ch]
TX Measure Frequency TXFREQ f TXFREQ? | f[Hz/1HZz]
RF Level TX Measure Ref Level RFLVL 0 RFLVL? 0[dBm/ 1dB]
AF Oscillator 1 | Frequency AFREQ1 f AFREQ1? | f[Hz/0.1Hz]
Level mﬁﬁ/‘“ﬁnﬁmei“P“‘/°“‘P”“eV9' ALVL1 wW(V,MV,UV) | ALVL1? V | v[V/1uV]
Spectes e npulouputevel | ALV 1 0 DBM ALVL1?DBM | ©[dBm/0.1dBm]
Speces e noutouputlevel | ALVLT 0 (or ALVLY v ALVL1? 0(orv)
Signal Tone ASIG1 TONE ASIG17? TONE
Noise(TU-TG227) | ASIG1 G227 | ASIG1? | Gze7 |
‘Noise(White) | ASIG1 WHITE [ ASIG1? | WHITE |
Level Relative | On ALVL1RL ON ALVL1RL? | ON
o avLRLorE | AviiRe | ore
Relative Value ALVL1RLV?| 0[dB/0.1dB]
Oscillator Switch| On AOUT1 ON AOUT1? ON
o S B e
AF Oscillator 2 | Frequency AFREQ2 f AFREQ27? | f[Hz/0.1Hz]
Lovel e s ALVLZ WIVMVY) [ ALVL22V TV VT [
Sz pyrotostent| ALVL2 0DBM | ALVL2?DBM| 0[dBm/0.10B]|
species e nputouputevel | ALVL2 0 (or ALVL2 vj ALVL2? 0(orv)
Signal Tone ASIG2 TONE ASIG2? TONE
Noise(ITU-TG227) | ASIG2 G227 | ASIG2? | G=e7 |
‘Noise(White) ~ |ASIG2WHITE | ASIG2? | WHITE |
Level Relative | On ALVL2RL ON ALVL2RL? | ON
o AVLoRLOFF | Avierle | o
Relative Value ALVL2RLV?| 0 [dB/0.1dB]
Oscillator Switch| On AOUT2 ON AOUT2? ON
o noutaort | aouter o
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Integﬂigiate Function Function details Pr;\)ﬂgsrg m Query Msg Re:ﬁ’; gnse Remarks
Measure Result| Status MSTAT? n
RF Frequency RFFREQ? f[Hz / 0.01HZz]
RF Frequency Error RFFREQERR? f[Hz / 0.01HZz]
RF Fregq. Error ppm RFFREQERRPPM? | m[ppm / 0.0001ppm]
RF Power RFPWR? W w[W / 1pW]
RFPWR? DBM 0[dBm /0.01dB]
Relative Value | --- RFPWRRLV? 0[dB/0.01dB]
Deviation Demod. FM RDEV? f[Hz / 0.1Hz]
Demod. gM RDEV? rfrad / 0.0001rad]
Relative Value | --- RDEVRLV? 0[dB/0.01dB]
E‘g\éigl}tigg” he Demod. FM RDEVALL? f[Hz / 0.1Hz] *1
measurexd results. | Demod. gM RDEVALL? r[rad / 0.0001rad]
AF Level Demod. FM TALVL? f[Hz / 0.1Hz]
Demod. oM TALVL? rfrad / 0.1rad]
Relative Value | --- TALVLRLV? 0[dB/0.01dB]
AF Level Demod. FM TALVLALL? f[Hz / 0.1Hz] *2
R e | Demod. oM | - TALVLALL? rad / 0.0001rad]
Distortion DSTN? DB 0[dB/0.01dB]
DSTN? PER p[% / 0.01%]
DSTN? Output with current selected unit.
AF Frequency AFFREQ? f[Hz / 0.001Hz]
Freg. Characteristics FREQCHAR? n f[dB /0.01dB] *3
*1:

RDEVALL? command (which readouts all the measured results of the Devia-
tion) outputs the measured results of the (P-P)/2, +P, —-P, RMS, (P-P)/2 Hold,

+P Hold, and —P Hold, in this order with commas for these data separation.

Output format is shown below, where one data is indicated with 7 characters.

Example 1: Outputs with kHz unit. (One digit under decimal point)
"10000.0, 1000.0, 1000, 100, 10, 123, 1234, 123455"

Example 2: Outputs with rad unit. (Four digits under decimal point)
"10.0000, 1.0000, 0.1000, 0.0100, 0.0001, 0.0003, 0.1234, 1.2345"
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*2:

*3

TALVLALL? command (which readouts all the measured results of the AF
Level) outputs the 8 types of the measured results, depending on the combina-
tion of the Filter and De-emphasis.

This command outputs the measured results of the ITU-T/750 ps, C-MES-
SAGE/750 us, 6 kHz BPF/750 us, Off/750 us, ITU-T/Off, C-MESSAGE/OfT,
6 kHz BPF/Off, and Off/Off,in this order with commas for these data separa-
tion.

Output format is shown below, where one data is indicated with 8 characters.
Example 1: Outputs with Hz unit. (One digit under decimal point)

"100000.0, 10000.0, 10000, 100, 10, 123, 1234, 12345"

Example 2: Outputs with rad unit. (Four digits under decimal point)
"100.0000, 10.0000, 1.0000, 0.1000, 0.0100, 0.0003, 0.1234, 1.2345"

FREQCHAR? command (which readouts the measured results of the fre-

quency characteristics) performs FFT of the demodulated AF signal, and out-

puts the frequency characteristics (from 50 Hz to 10 kHz, in 50 Hz steps, with

the reference of the data at 1 kHz).

When inputing this command, specify multiple integer values of n (range: 1 to

200) which are integer-type parameters to determine the measurement fre-

quencies.

The relation between n and the measurement frequency (f) is as follows:
f=50n (n: 1 to200)
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2.5.5.3 TX Measure with SG command
Inte(r:rlgicsiiate Function Function details Program Msg Query Msg Re:fsgnse Remarks
Storage Mode | Storage Mode Normal STRG NRM STRG? NRM
Average STRG AVG STRG? AVG
Average On VAVG ON
VAVG 1
KSG
Average Off VAVG OFF
VAVG 0
KSH
Average Count AVR n AVR? n
VAVG n VAVG? n
RF Power | Adjust Range ADJRNG
Manual Calibration PWRCAL
Calibration Cancel CALCANCEL
Power Meter Range Range Up PMRNG UP
Range Down PMRNG DN
Power Meter Range 40.0dBm PRNG5
( without Parameter ) | 30.0dBm PRNG4
20.0dBm PRNG3
10.0dBm PRNG2
Power Meter Zero Set ZEROSET
Set Relative RFPWRSRL
Deviation | Demod. FM DDMOD FM DDMOD? FM
oM DDMOD PM DDMOD? PM
Detect Mode (P-P)/2 DETMD PP DETMD? PP
+P DETMD +P DETMD? +P
-P DETMD -P DETMD? -P
RMS DETMD RMS DETMD? RMS
(P-P)/2 Hold DETMD PPH DETMD? PPH
+P Hold DETMD +PH DETMD? +PH
—P Hold DETMD —PH DETMD? —PH
High Pass Filter 300Hz DHPF 300 DHPF? 300
50Hz DHPF 50 DHPF? 50
Off DHPF OFF DHPF? OFF
Low Pass Filter 3kHz DLPF 3 DLPF? 3
15kHz DLPF 15 DLPF? 15
Off DLPF OFF DLPF? OFF
Relative On/Off On RDEVRL ON RDEVRL? | ON
Off RDEVRL OFF RDEVRL? | OFF

2-22




2.5 Device Message List

Inte(r:rlggcsjiate Function Function details | Program Msg Query Msg Reiﬂpg)gnse Remarks
AF Level/ Filter ITU-T P.53 AFLT P53 AFLT? P53
Distortion C-MESSAGE | AFLTCMESS | AFLT?  |CMESS |
D A Y
o e s B
High Pass Filter 400Hz AHPF 400 AHPF? 400
o apEore . [ampes Lo
De-emphasis 750us ADEMP 750 ADEMP? 750
o aoeMPore | abemp? |oFe |
Distortion Unit dB ADSTU DB ADSTU? DB
W aostuper | apstue  leer |
AF Level Set Relative TALVLSRL
Range 30V ARNG 30 ARNG? 30
W anga | ang? a4
oy ARNG soom | aRNG? | doom |
oy amnG 4o | aRng? ldom
RF Frequency | Channel CHAN n CHAN? n[ch / 1ch]
TX Measure Frequency TXFREQ f TXFREQ? | f[Hz/1HZz]
RX Measure Frequency RXFREQ f RXFREQ? | f[Hz/ 1HZz]
Incremental Step Value FINC f FINC? f[Hz / 1Hz]
RX Freq. Step Up FRS UP
R o I B
RX Freq. Step Down FRS DN
oen o [ B
Relative On/Off On RXFREQRL ON | RXFREQRL?| ON
off | RXFREQRL OFF| RXFREQRL?| OFF |
Relative Value RXFREQRLV? | f[Hz / 1Hz]
RF Level | TX | TX Measure Ref Level RFLVL 0 RFLVL? 0[dBm / 1dBm]
RX | RXMeastre |Bfeeles e 1o e OLVL 0DBM [ OLVL? | 0[dBm/1dB] —|untcante chars
Output Level Specifes the nput level| Ol VL DBU | OLVL? 0 [dB/O.1dBy] |4 nbutng Ihe s
spectes e noutlevel OLVL 0 o | o sungf
Incremental Step Value LINC 0 LINC? 0[dB/0.1dB]
RF Level Step Up OLS UP
woL o P S
RF Level Step Down OLS DN
oL o N B
Unit EMF/TERM EMF RFUT EMF RFUT? EMF
w0 ceotTerm | meuts | temm |
RF Level Rel. On/Off | On OLVLRL ON OLVLRL? | ON
o oLRLOFF | owire [ore 1
Relative Value OLVLRLV? | 0[dB/0.1dB]
RF Level On/Off On RRLVL ON RRLVL? ON
o CROVLofF | mRve lore [
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Inte(r:rlT::giate Function Function details Program Msg Query Msg Reiﬂpso gnse Remarks
AF Oscillator 1 | Frequency AFREQ1 f AFREQ1? f[Hz / 0.1Hz]
(Mod.) Deviation ADEV1 f ADEV1? f[Hz / 0.1Hz]

Oscillator Switch| On AOUT1 ON AOUT1? ON
Off AOUT1 OFF AOUT1? OFF
AF Oscillator 2 | Frequency AFREQ2 f AFREQ2? f[Hz / 0.1Hz]
(Mod./AF) Deviation ADEV2 f ADEV2? f[Hz / 0.1Hz]
Level Speaties tfie input levell A v 2 yW(V,MV,UV) | ALVL2? V VIV / 1V
Speaies e input levell A yL2 g DBM ALVL2? DBM | [dBm/0.1dB]
i curont selsqedun. | ALVL2 0 (or ALVL2 v)] ALVL2? 0orv)
Signal Tone ASIG2 TONE ASIG2? TONE
Noise(ITU-T G.227)| ASIG2 G227 ASIG2? G227
Noise(White) ASIG2 WHITE ASIG2? WHITE
Output For Mod/AF | Mod. AOPF2 MOD AOPF2? MOD
AF AOPF2 AF AOPF2? AF
Oscillator Switch| On AOUT2 ON AOUT2? ON
Off AQOUT2 OFF AOUT2? OFF
External Oscillator| Deviation ADEVX f ADEVX? f[Hz / 0.1Hz]
(Mod.) Oscillator Switch| On AOUTX ON AQOUTX? ON
Off AOUTX OFF AOUTX? OFF
Measure Result | Status MSTAT? n
RF Frequency RFFREQ? f[Hz / 0.01HZ]
RF Frequency Error RFFREQERR? | f[Hz / 0.01HZz]
RF Freq. Error ppm RFFREQERRPPM?| m[ppm / 0.0001ppm]
RF Power RFPWR? W w[W / 1pW]
RFPWR? DBM 0[dBm /0.01dB]
Relative Value | --- RFPWRRLV? | 0[dB/0.01dB]
Deviation Demod. FM RDEV? f[Hz / 0.1Hz]
Demod. gM RDEV? r[rad / 0.0001rad]
Relative Value | --- RDEVRLV? 0[dB/0.01dB]
Deviation Demod. FM RDEVALL? f[Hz /0.1Hz] *1
Readoutoal e | Demod. oM | --- RDEVALL? | r[rad /0.0001rad]
AF Level Demod. FM TALVL? f[Hz /0.1Hz]
Demod. oM TALVL? r[rad / 0.1rad]
Relative Value | --- TALVLRLV? 0[dB/0.01dB]
AF Level Demod. FM TALVLALL? f[Hz / 0.1Hz] *2
Readoutsal e | Demod. oM | - TALVLALL? | rrad / 0.0001rad]
Distortion DSTN? DB 0[dB/0.01dB]
DSTN? PER p[% / 0.01%]
DSTN? Output with current selected unit.
AF Frequency AFFREQ? f[Hz /0.001Hz]
Freg. Characteristics FREQCHAR? n| f[dB/0.01dB] *3
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*1:

*2 :

*3:

RDEVALL? command (which readouts all the measured results of the Devia-
tion) outputs the measured results of the (P-P)/2, +P, —-P, RMS, (P-P)/2 Hold,
+P Hold, and —P Hold, in this order with commas for these data separation.

Output format is shown below, where one data is indicated with 7 characters.
Example 1: Outputs with kHz unit. (One digit under decimal point)
"10000.0, 10000, 1000, 100, 10, 123, 1234, 12345"

Example 2: Outputs with rad unit. (Four digits under decimal point)
"10.0000, '1.0000, 0.1000, 0.0100, 0.0001, 0.0003, 0.1234, 1.2345"

TALVLALL? command (which readouts all the measured results of the AF
Level) outputs the 8 types of the measured results, depending on the combina-
tion of the Filter and De-emphasis.

This command outputs the measured results of the ITU-T/750 us, C-MES-
SAGE/750 us, 6 kHz BPF/750 s, Off/750 us, ITU-T/Off, C-MESSAGE/Off,
6 kHz BPF/Off, and Off/Off,in this order with commas for these data separa-
tion.

Output format is shown below, where one data is indicated with 8 characters.
Example 1: Outputs with Hz unit. (One digit under decimal point)
"100000.0, 10000.0, 10000, 100, 10, 123, 1234, 12345"

Example 2: Outputs with rad unit. (Four digits under decimal point)
"100.0000, 10.0000, 1.0000, 0.1000, 0.0100, 0.0003, 0.1234, 1.2345"

FREQCHAR? command (which readouts the measured results of the fre-

quency characteristics) performs FFT of the demodulated AF signal, and out-

puts the frequency characteristics (from 50 Hz to 10 kHz,

in 50 Hz steps, with the reference of the data at 1 kHz).

When inputing this command, specify multiple integer values of n (range: 1 to

200) which are integer-type parameters to determine the measurement fre-

quencies.

The relation between n and the measurement frequency (f) is as follows:
f=50n (n: 1 to200)
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2.5.6 RX Measure commands
* Program messages of the RX Measure command are valid on the RX Measure screen.
Inte(r:rlT;(:glate Function Function details Program Msg Query Msg Reijlasgnse Remarks
Storage Mode | Storage Mode | Normal STRG NRM STRG? NRM
Average ‘straave  lstRee lave |
Average On VAVG ON
waves RS [ IR
wsa o [
Average Off VAVG OFF
waveo EEEEEE [ IR
wsH o [
Average Count AVR n AVR? n
wavan vavee ln
AF Level Adjust Range ADJRNG
Set Relative AFLVLSRL
Range Up ALRNG UP
Sown alRNGDN R I
sy ARNG3E | apNge sl
W ARNG4 apNGe |4 1
ooy ARNG ddoM | ARNG? | agem L
oy ARNG doM | ARNG? |aom L
High Pass Filter | 400Hz AHPF 400 AHPF? 400
ooz | aipEson | agerr lase 1
ot | Ao aiper lse
o aPE o | anper loee
Low Pass Filter | 3kHz ALPF 3 ALPF? 3
e APEs apes sl
o apEore | aper loee 1
Filter ITU-T P.53 AFLT P53 AFLT? P53
'C-MESSAGE | AFLTCMESS | AFLT? | CMESS |
‘etmere | arcteee | amte leee 1
orr arTore | aRce loee L
AF Level Unit dBm ALUT DBM ALUT? DBM
v o AUTY auts vl
Distortion Unit | dB ADUT DB ADUT? DB
o abUTPER | Apute |eem L
RF Frequency | Channel CHANn CHAN? n[ ch/1ch]
RX Measure Frequency RXFREQ f RXFREQ? | f[Hz/ 1HZ]
Incremental Step Value FINC f FINC? f[Hz / 1HzZ]
RX Freq. Step Up FRS UP
R RS [ I
RX Freq. Step Down FRS DN
oeR o [
Relative On/Off | On RXFREQRL ON RXFREQRL?| ON
off | RXFREQRL OFF | RXFREQRL?| OFF |
Relative Value RXFREQRLV? | f[Hz / 1Hz]
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Inte(r:rlgz(sjiate Function Function details | Program Msg Query Msg Rei?:gnse Remarks
RF Level RX Measure Zvﬁﬁﬂgﬁfu'ﬁif f"P“‘ level | OLVL ¢ DBM OLVL? 0[dBm/0.1dB] E;nmcsgnbneg cphaengseeci
Output Level Spectes the input level| 5 v DBU | OLVL? 0[dBu/0.1dB] | value with a character
ey ittt | OLVL 0 owr |0 o
Incremental Step Value LINC 0 LINC? 0[dB/0.1dB]
RF Level Step Up OLS UP
uoL
RF Level Step Down OLS DN
DOL
Unit EMF/TERM EMF RFUT EMF RFUT? EMF
TERM RFUT TERM RFUT? TERM
RF Level Rel. On/Off | On OLVLRL ON OLVLRL? ON
Off OLVLRL OFF OLVLRL? OFF
Relative Value --- OLVLRLV? | 0[dB/0.1dB]
RF Level On/Off On RRLVL ON RRLVL? ON
Off RRLVL OFF RRLVL? OFF
AF Oscillator 1 | Frequency AFREQ1 f AFREQ1? | f[Hz/0.1Hz]
(Mod.) Deviation ADEV1 f ADEV1? f[Hz / 0.1Hz]
Oscillator Switch On AOUT1 ON AOUT1? ON
Off AOUT1 OFF AOUT1? OFF
AF Oscillator 2 | Frequency AFREQ2 f AFREQ2? | f[Hz/0.1Hz]
(Mod./AF) Deviation ADEV2 f ADEV2? f[Hz / 0.1Hz]
Level vs,ﬁﬁc\',fﬁ,me nputioutput level | - AL VL2 WW(V,MV,UV) | ALVL2? V| V[V /1uV]
Shedtes he muloupuleiel | Al V1.2 0DBM | ALVL2? DBM| 0 [dBm /0.1dB]
e tetagant | ALVL2 0 (or ALVL21) | ALVL2? | 0(or V)
Signal Tone ASIG2 TONE ASIG27? TONE
Noise(ITU-T G.227)| ASIG2 G227 ASIG2? G227
Noise(White) ASIG2 WHITE ASIG2? WHITE
Output For Mod/AF | Mod. AOPF2 MOD AOPF2? MOD
AF AOPF2 AF AOPF2? AF
Oscillator Switch On AOUT2 ON AOUT2? ON
Off AOUT2 OFF AOUT2? OFF
External Oscillator | Deviation ADEVX f ADEVX? f[Hz / 0.1Hz]
(Mod. Oscillator Switch On AOUTX ON AOUTX? ON
Off AOUTX OFF AOUTX? OFF
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Intermediate . . . Response
class Function Function details | Program | Msg Query Msg Msg Remarks
Measure Result | Status MSTAT? n
AF Level dBm AFLVL? DBM 0[dBm /0.01dBm] | «The input level
with 100kQ is in-
valid.
\Y, AFLVL? V V[V / # ##HHHE+##V]
AFLVL? Output with current selected unit,
Relative Value | --- AFLVLRLV? 0[dB/0.01dB]
AF Level AFLVLALL? DBM | Q[dBm/0.01dB] *1
Readouts all the AFLVLALL? V V[V /0.1uV]
measured results.
AFLVLALL? Output with current selected unit.
AF SINAD SINAD? 0[dB/0.01dB]
AF Distortion dB DSTN? DB 0[dB/0.01dB]
% DSTN? PER p[% / 0.01%]
DSTN? Output with current selected unit.
AF Frequency AFFREQ? f[Hz / 0.001HZz]
Freq. Characteristics FREQCHAR? n | f[dB/0.01dB] *2
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*1:

*2:

AFLVLALL? command (which readouts all the measured results of the AF
Level) outputs the 8 types of the measured results, depending on the combina-
tion of the Filter and De-emphasis.

This command outputs the measured results of the ITU-T/750 us, C-MES-
SAGE/750 us, 6 kHz BPF/750 us, Off/750 us, ITU-T/Off, C-MESSAGE/Off,
6 kHz BPF/Off, and Off/Off,in this order with commas for these data separa-
tion.

Output format is shown below, where one data is indicated with 9 characters.
Example 1: Outputs with dBm unit. (Two digits under decimal point)
"100000.00, 10000.00, 1000.00,  0.01, 1234.56, 12345, -12.34, -
Example 2: Outputs with Volt unit. (Exponent form)
"1.234E+01,2.324E-03,5.325E-05.4.448E-06,1.568E+01,3.525E-04,4.256E-
03.1.825E-02"

FREQCHAR? command (which readouts the measured results of the fre-
quency characteristics) performs FFT of the demodulated AF signal, and out-
(from 50 Hz 10 kHz,
in 50 Hz steps, with the reference of the data at 1 kHz).

puts the frequency characteristics to
When inputing this command, specify multiple integer values of n (range: 1 to
200) which are integer-type parameters to determine the measurement fre-
quencies.

The relation between n and the measurement frequency (f) is as follows:

f=50n (n: 1 to200)
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2.5.7 AF Measure commands
» Program messages of the AF Measure command are valid on the AF Measure screen.
Inte(r:T;tzcsjiate Function Function details Program Msg Query Msg Reiﬂpsognse Remarks
Storage Mode | Storage Mode | Normal STRG NRM STRG? NRM
'Av'erég'e ..... STRG AVG S STRGO . AVG .............
Average On VAVG ON
. VAVG o o R R
e R R R
Average Off VAVG OFF
aveo R R R
DA R R R
Average Count AVR n AVR? n
VAVGn ...... VAVG’? N R
AF Level Adjust Range ADJRNG
Set Relative AFLVLSRL
Range Up ALRNG UP
Down ...... ALRNGDN N I
o amcso lamae e 1
w0 amnga A D
400mV ...... ARNG 4Q)®M o ARNG? . 4Q)Q)M .............
oy e N B
High Pass Filter | 400Hz AHPF 400 AHPF? 400
300Hz ...... AHPE 3@@ B IR 3@@ .............
o | aPrse weer e
o S T B
Low Pass Filter | 3kHz ALPF 3 ALPF? 3
‘1‘5l‘(H‘z ...... A‘|_F‘>Fb1‘5 ..... APEr 15 ...............
‘o‘ff ........ ALPFOFF B PRI OFF ..............
Filter ITU-T P.53 AFLT P53 AFLT? P53
C-MESSAGE | AFLTCMESS | AFLT? | CMESS |
lelkHz‘B‘PF‘ lamrere lame e 1
‘o‘F‘F ....... AFLTOFF B OFF ..............
AF Level Unit dBm ALUT DBM ALUT? DBM
v Aty awus v
Distortion Unit | dB ADUT DB ADUT? DB
w aoutrer | aoute leem 1
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Inte(r:rlT;(;giate Function Function details Program Msg Query Msg Re:fsgnse Remarks
AF Oscillator 1 | Frequency AFREQ1 f AFREQ1? | f[Hz /0.1Hz]
Level mgcviﬂue:ufhe inputioutputlevel |- AL V1 vW(V,MV,UV) | ALVL1?V | v[V/1uV]
Specles e mpulouput el | A) V|1 0 DBM ALVL1? DBM| 0[dBm /0.1dB]
e | ALVLY 0 (or ALVLTY) | ALVL1? | Q(orv)
Signal Tone ASIG1 TONE ASIG1? TONE
Noise(ITU-T G.227)| ASIG1 G227 ASIG1? G227
Noise(White) | ASIG1 WHITE ASIG1? WHITE
Level Relative | On ALVL1RL ON ALVL1RL? | ON
Off ALVL1RL OFF ALVL1RL? | OFF
Relative Value ALVL1RLV?| 0[dB/0.1dB]
Oscillator Switch| On AOUT1 ON AOUT1? ON
Off AOUT1 OFF AOUT1? OFF
AF Oscillator 2 | Frequency AFREQ2 f AFREQ2? | f[Hz/0.1Hz]
Level fvggﬁijatfhe inputioutputlevel | - Al V.2 vW(V,MV,UV) | ALVL2? V | v[V/1uV]
Spectes e puaupitere | Al vL2 o DBM ALVL2? DBM| [dBm /0.1dB]
e Tema e | ALVL2 g (or ALVL2Y) | ALVL2? | Q(orv)
Signal Tone ASIG2 TONE ASIG2? TONE
Noise(ITU-T G.227)| ASIG2 G227 ASIG2? G227
Noise(White) | ASIG2 WHITE ASIG2? WHITE
Level Relative | On ALVL2RL ON ALVL2RL? | ON
Off ALVL2RL OFF ALVL2RL? | OFF
Relative Value ALVL2RLV?| 0[dB/0.1dB]
Oscillator Switch| On AOUT2 ON AOUT2? ON
Off AOUT2 OFF AOUT2? OFF
Measure Result | Status MSTAT? n
AF Level dBm AFLVL? DBM| 0[dBm /0.01dB] | .1he inout level
with 100kQ is
v AFLVL?V | vv/oy] |
- AFLVL? Output with current selected unit
Relative Value | --- AFLVLRLV?| 0[dB/0.01dB]
AF Level AFLVLALL? DBM| 0 [dBm /0.01dB] *1
onsurod oSt AFLVLALL?V | V[V /0.11V]
AFLVLALL? | Outputvith current selected uit
AF Distortion | dB DSTN? DB | 0[dB/0.01dB]
% DSTN? PER | p[% /0.01%)]
DSTN? Output with current selected unit
AF Frequency AFFREQ? | f[Hz /0.001HZ]
Freq. Characteristics FREQCHAR?n | f[dB / 0.01dB] 2
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*1:

*2:

AFLVLALL? command (which readouts all the measured results of the AF
Level) outputs the 8 types of the measured results, depending on the combina-
tion of the Filter and De-emphasis.

This command outputs the measured results of the ITU-T/750 us, C-MES-
SAGE/750 us, 6 kHz BPF/750 us, Off/750 us, ITU-T/Off, C-MESSAGE/OfT,
6 kHz BPF/Off, and Off/Off,in this order with commas for these data separa-
tion.

Output format is shown below, where one data is indicated with 9 characters.
Example 1: Outputs with dBm unit. (Two digits under decimal point)
"100000.00, 10000.00, 1000.00, 0.01, 123456, 12345, -12.34, -
Example 2: Outputs with Volt unit. (Exponent form)
"1.234F+01,2.324E-03,5.325E-05, 4 448E-06,1. 568E-+01,3.525E-04,4.25 6E-

03,1.825E-02"

FREQCHAR? command (which readouts the measured results of the fre-

quency characteristics) performs FFT of the demodulated AF signal, and out-

puts the frequency characteristics (from 50 Hz to 10 kHz, in 50 Hz steps, with

the reference of the data at 1 kHz).

When inputing this command, specify multiple integer values of n (range: 1 to

200) which are integer-type parameters to determine the measurement fre-

quencies.

The relation between n and the measurement frequency (f) is as follows:
f=50n (n: 1 to200)
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Section 3 Setup

This section describes the RS-232C/GPIB connections to external devices and setting
the remote-control interface of the MT8801C.

3.1 Connecting Devices with GPIB Cables ..................... 3-2
3.2 Setting GPIB Interface Conditions ..........ccccceevveennne. 3-3
3.3  Connection of RS-232C Interface Signal .................. 3-4
3.4 Setting RS-232C Interface Conditions ..........c.cccceuu... 3-5
3.5 Setting the Items Relating to Remote Control and

Panel Key COoNntrol ........cooeveieiiieeiee e 3-6
3.5.1 Remote control and panel control keys...........ccee...e. 3-6
3.5.2 Remote control status ........ccccevviiiiieiiiinii e 3-6
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3.1 Connecting Devices with GPIB Cables

The rear panel has connectors for connecting GPIB cables.

Up to 15 devices, including the controller, can be connected to one system. Connect

devices under the conditions described to the right of the diagram below.

GPIB connectors

Total cable length <20 m

Cable length between devices <4 m
GPIBcables < Number of devices which can be
connected <15

Mounting and dismounting of the GPIB cable must be done after turning off the
power switch and pulling out the power cord from the socket. If the power remains
on, only signal common line may disconnected before the other lines, then AC leak
voltages are applied to the ICs, and there is a possibility that components such as ICs
in the interface unit will be damaged.

CAUTION A

The GPIB cables must be connected before the power is
turned on.
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3.2 Setting GPIB Interface Conditions

Set the GPIB interface on the Instrument Setup screen at the front panel.

Set the following items:

1) Interface: Connect to Controller (Initial value: GPIB)

2) GPIB: Address (Initial value: 01)

An example of the setting when the GPIB interface is set with the GPIB address 03 is

given below.

Step Key operation Explanation

(Switching to the Instrument Setup screen)

1. [Main Func on off] F6 Sets the Main Func on to display the main menu.
2. Next Menu[ « ] Sets the Instrument Setup mode.
[Instrument Setup] F2 Displays the Instrument Setup screen.

(Selecting the remote control interface)

3. Cursor[ ~][~] Uses these cursor keys to select "Interface Connect to Controller.".
4. [Set] Opens the setup window.

5. Cursor[ ~][~] Selects GPIB on the setting window.

6. [Set] Closes the setting window and determines the set value.

(Setting the GPIB address)

7. Cursor [ ~][~] Use these cursor keys to select a GPIB address.
8. [Set] Opens the setup window.
9. [0] [3] [Set] Set the GPIB address to 03.
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3.3 Connection of RS-232C Interface Signal

Connection of RS-232C interface signal between the MT8801C and a personal com-

puter is shown below.

» Connection to PC98-series personal computer (NEC)

MT8801C side (Serial) PC9801-series personal computer side
GND L GND
CD (NC) 1 1 GND
RD 2 2 SD
TD 3 3 RD
DTR(NC) 4 —— ——— 4 RS
GND 5 ’:g 5 CS
DSR(NC) 6 — 6 DR
RTS 7 »*‘ 7 GND
CTS 8 8 CD
RINC) 9 — —+— 9 NC
— —— 10 NC
D-sub 9 pins, male —T——— 11 GND
———— 12 NC
—T— 13 GND
—— 14 GND
—T— 15 ST2
—— 16 NC
—— 17 RT
—— 18 NC
—— 19 NC
20 ER
———— 21 NC
———— 22 NC
—— 23 NC
———— 24 ST1
D-sub25pins,male _{ 55 NG
« Connection to IBM PC/AT personal computer
MT8801C side (Serial) IBM PC/AT personal computer side
GND GND
CD(NC) 1~ —— —( 1¢CD
RD 2 ( 2RD
TD 3 >< ( 37D
DTR(NC) 4  —— (4 TDR
GND 5 { 5GND
DSR(NC) 6  — (6 DSR
RIS 7 — —( 7 RTS
CTS 8 »%—‘ l:—( 8 CTS
RI(NC) 9 ~ —— —— 9nRI
D-sub 9 pins, male D-sub 9 pins, female
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3.4 Setting RS-232C Interface Conditions

3.4  Setting RS-232C Interface Conditions

Set the RS-232C interface on the Instrument Setup screen at the front panel.
Set the following items:
1) Interface: Connect to Controller (Initial value: GPIB)
2) RS-232C: Baud Rate (Initial value: 2400)
Parity (Initial value: Even)
Data Bit (Initial value: 8 bits)
Stop Bit (Initial value: 1 bit)
Set the RS-232C interface conditions, as desribed below.

Step Key operation Explanation

(Switching to the Instrument Setup screen)

1. [Main Func On/Off] F6 Sets the Main Func on to display the main menu.
2. Next Menu [ 4] Sets the Instrument Setup mode.
[Instrument Setup] F2 Displays the Instrument Setup screen.

(Selecting the remote control interface)

3. Cursor[ ~][~] These cursor keys are used to select "Interface Connect to Controller."
4. [Set] Opens the setup window.

5. Cursor[ ~][~] Selects RS-232C on the setting window.

6. [Set] Closes the setting window and establishes the set value.

(Setting the RS-232C interface)

7. Cursor [ ~][~] Uses these cursor keys to select the setting item Baud rate.

8. [Set] Opens the setup window.

9. [~~]1[~][Set] Uses these cursor keys to select a Baud rate value (9600 [bps] etc.).
10. [A~]1[~]1 Sets other interface conditions in the same way.
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Section 3 Setup

3.5

3.5.1

3.5.2

3-6.

Setting the ltems Relating to Remote Control and

Panel Key Control
Remote control and panel control keys

The keys and lamps described in this paragraph are assigned on the front panel as

exclusive keys and lamps.

1)

2)

REMOTE lamp and LOCAL key

The REMOTE lamp indicates that the MT8801C is controlled remotely via the
GPIB interface. When the MT8801C is controlled remotely from an external
controller via the GPIB interface on the rear panel, the REMOTE lamp lights.
While the REMOTE lamp is on, key entry and rotary encoder entry from the
front panel are disabled.The LOCAL key is used to cancel the remote control
status of the GPIB interface. When the LOCAL key is pressed, the REMOTE
lamp goes off and key entry and rotary encoder entry from the front panel are

enabled.

PANEL LOCK key

The PANEL LOCK key is used to enable and disable key entry and rotary en-
coder entry from the front panel. Use the PANEL LOCK key to prevent an
operation error on the front panel for automatic measurement or status holding.
When the panel is locked, the green lamp on the PANEL LOCK key lights.

Remote control status

If the MT8801C is controlled remotely, the REMOTE lamp on the left of the front
panel lights. While the REMOTE lamp is on, key entry and rotary encoder entry from

the front panel are disabled. To change from the remote control to front panel entry

status, execute the following steps:

1)
2)

Halt the remote control.
If the REMOTE lamp is on, press the LOCAL key to cancel the REMOTE sta-

tus.



Section 4 Device Message Format

This section describes the format of the device messages transmitted between a con-
troller and the MT8801C via the GPIB system.

4.1 General DescCription ........ccccoevieieiiiee e 4-2
4.2 Program Message Format..........ccoceevieeiniieiiinenens 4-2
4.3 Response Message Format .........ccccoviieiiiiiiiniieenne 4-6



Section 4 Device Message Format

4.1 General Description

The device messages are data messages that are transmitted between the controller
and devices. There are two types of data messages:program messages output from the
controller to the MT8801C, and response messages input from the MT8801C by the
controller. There are also two types of program commands and program queries in the
program message. The program command is used to set this instrument's parameters
and to instruct it to execute processing. The program query is used to query the values

of parameters and measured results.

4.2 Program Message Format

To transfer program messages from the controller to the MT8801C using the PRINT

statement, the program message formats are defined as follows:

PROGRAM MESSAGE
PROGRAM MESSAGE TERMINATOR

PRINTA @1, "TFREQA 3GHZ"

il

Program message When the program message is
transmitted from the controller
to the MT8801C, the specified
terminator is attached.

(1) PROGRAM MESSAGE TERMINATOR

(—'

NL : New line or LF (Line Feed)

EOQI : The EOI signal of the GPIB
interface is used to indicate
message termination.

Cartridge Return (CR) is ignored, and is not processed as a terminator.
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4.2 Program Message Format

(2) PROGRAM MESSAGE

)
N

PROGRAM MESSAGE UNIT

Multiple commands can be output sequentially by concatenating each of them with a

semicolon.

<Example> PRINT A\ @1, "TFREQ /\ 1GHZ; RFLVL A\ UP"

(3) PROGRAM MESSAGE UNIT

—> PROGRAM HEADER @ PROGRAM DATA

>

» Each IEEE488.2 common command has a leading asterisk "*" that is always
placed before the program header.
« The program query has a trailing question mark "?" that is always added at the end

of the program header.

(4) PROGRAM DATA

CHARACTER PROGRAM
DATA

NUMERIC PROGRAM SUFFIX DATA

DATA L (unit)

STRING PROGRAM
DATA

(5) CHARACTER PROGRAM DATA

Character program data consists of uppercase alphabetic characters from A to Z, lowercase alphabetic characters from

non

a to z, the underline "_", and the numbers 0 to 9. These characters can be used in specified combinations.

<Example> PRINT A @1, /A "MKR /A NRM" ....... Sets Marker to Normal.
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Section 4 Device Message Format

(6) NUMERIC PROGRAM DATA

Numeric program data has two types of formats:integer format (NR1) and fixed-point real number format (NR2).

<Integer Format (NR1)>

A

<0~9> @ >

Y

* Zeros can be inserted at the beginning. — 005, +000045
* No spaces can be inserted between a + or - sign and a number. — 5, +AS5 (X)
* Spaces can be inserted after a number. — +5AAA

* The + sign is optional. — +5,5

» Commas cannot be used to separate digits. — 1,234,567 (X)

<Fixed-Point (real number) Format (NR2)>

<4— (Integer part) ———»<4¢—>»<¢ (Fraction part) —»

Decimal point
<0~9> m
()

<0~9>
/
/ / /
/ S ~—— The decimal ,/
e ——— The digits in the point cannot be «—————- The digits in the
integer part can omitted. fraction part can
be omitted. be omitted.

* The numeric expression of the integer format is applied to the integer part.

* No spaces can be inserted between numbers and the decimal point. — +753A.123 (X)
« Spaces can be inserted between numbers and the decimal point. — +753.123AAAA
* A number may not always be placed before the decimal point. — .05

» A + or - sign can be placed before the decimal point. — +. 05, -.05

* A number can end with a decimal point. — 12.
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4.2 Program Message Format

(7) STRING PROGRAM DATA

<inserted ' >

Non-single quote
ASCII character

@—r <inserted " >

Non-double quote
ASCII character

Both ends of string program data must have a pair of double quotation marks

" "

PRINT @l1,"TITLE 'MT8801C'"

A single quotation mark used within the character string must be repeated as
shown in ' or ".

PRINT @1, "TITLE 'MT8801C''NOISE MEAS''' "

Executing TITLE results in MT8801C 'NOISE MEAS'.

Note:

To use the double quotation mark " in the PRINT statement, specify CHR$
(&H22).
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4.3 Response Message Format

To transfer responses messages from the MT8801C to the controller by using the

INPUT statement, the response message formats are defined as follows:

RESPONSE MESSAGE

RESPONSE MESSAGE TERMINATOR

(1) RESPONSE MESSAGE TERMINATOR

The response message terminator to be used depends on the TRM command.

(2) RESPONSE MESSAGE

YT

RESPONSE MESSAGE UNIT

When a query is sent by the PRINT statement with one or more program queries, the

response message also consists of one or more response message units.

(3) Normal RESPONSE MESSAGE UNIT

)
N

RESPONSE HEADER @ RESPONSE DATA
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4.3 Response Message Format

(4) RESPONSE DATA

CHARACTER RESPONSE
DATA

NUMERIC RESPONSE
DATA

STRING RESPONSE
DATA

(5) CHARACTER RESPONSE DATA

Character response data consists of uppercase alphabetic characters from A to Z, lowercase alphabetic characters from

non

a to z, the underline "_", and the numbers 0 to 9.These characters can be used in specified combinations.

(6) NUMERIC RESPONSE DATA

<Integer Format (NR1)>

<Example>
<0 to 9> 123

- 1234

» Any number except O can be placed at the beginning digit.
* There is no need for a + sign before a positive number.

<Integer Format (NR1)>

<0to 9> <0to 9> J»

» Any number except O can be placed at the beginning digit.

« There is no need for a + sign before a positive number

« If there are zeros after the decimal point, the numeric data
is output in integer format.
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(7) STRING RESPONSE DATA

<inserted " >

s 2%
Non-single quote J

ASCII character

)

String response data is output as an ASCII character string, which is enclosed with

double quotation marks.
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Section 5 Status Messages

This section describes MT8801C status messages, their data structure and models,
and explains the techniques for synchronizing the controller and the MT8801C.
To obtain more detailed status information, the IEEE488.2 standard has more com-

mon commands and common queries than the IEEE488.1 standard.

The Status Byte (STB) sent to the controller is based on the IEEE488.1 standard. The
bits comprising it are called a status summary message because they represent a sum-
mary of the current data contained in registers and queues.

The following pages explain the status summary message and structure of status data
that constitutes the status summary message bits, as well as techniques for synchro-
nizing the MT8801C and controller, which use these status messages.

These functions are used by an external controller with the GPIB interface bus.

Almost functions can be used by an external controller with the RS-232C interface.

5.1 |EEE488.2 Standard Status Model ...........ccccceineenne 5-2
5.2  Status Byte (STB) Register .......cccoovevieenieeiircnieenn 5-4
5.2.1 ESB and MAV summary messages.............. 5-4
5.2.2 Device-dependent summary messages ....... 5-5
5.2.3 Reading and clearing the STB register ......... 5-6
5.3  Enabling the Service Request (SRQ)......c.ccceerveennee 5-8
5.4  Standard Event Status Register.........ccccooceveniienenne 5-9
5.4.1 Bit definition of standard event status
FEQISTET 1ttt 5-9
5.4.2 Query error details .......ccccovrieiiieiiiiceneeen, 5-10
5.4.3 Reading, writing to and clearing the standard
event status register ..., 5-11
5.4.4 Reading, writing to and clearing the standard
event status enable register...........cccceveneeen. 5-11
5.5 Extended Event Status Register ..........cccocoeviniiennns 5-12

5.5.1 Bit definition of END event status register .... 5-13
5.5.2 Bit definition of ERR event status register .... 5-14
5.5.3 Reading, writing to and clearing the extended

event status register ..., 5-15
5.3.4 Reading, writing to and clearing the extended
event status enable register..........cccceevneeen. 5-15
5.6  Techniques for Synchronizing the MT8801C with
A CONIOIEN ... 5-16

5.6.1 Wait for SWP or TS command termination... 5-16
5.6.2 Wait for response after *OPC? query is sent... 5-17
5.6.3 Wait for service request after “OPC is sent .. 5-18
5.6.4 Wait for status generation of the status

FEQISTEN v 5-19
5.6.5 Wait for service request issuance from
the status register.........cccceveeiivieccieeeee 5-20
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Section 5 Status Messages

5.1 IEEE488.2 Standard Status Model

The diagram below shows the standard model for the status data structure stipulated in
the IEEE488.2 standard.

7 ~(8)<{ 7 | poweron(pON)
6 ;@4 6 | Userrequest (URQ, not used)
5 > @ < 5 | Command error (CME)
4 ;@ < 4 | Execution error (EXE) °
3 >/&>4 3 | Device-dependent error (DDE) :
2 > @ < 2 | Query error (QYE) r °
1 —»@ - 1 | Request for bus control (RQC, not used) Data
0 &)< 0 | Operation complete (OPC) Data
Standard event status
enable register Standard event status register 4< Data
Data
Y Y Y Y Y Y Y
Set by *ESE <n>
. ?
Read by *ESE? Logical OR Read by *ESR? Data
Data
L
_________________________________ Service Request| __ _ Output Queue
| Generation !
| Logical OR ! ®
(_/'H 7 . S O | > §:
T [72]
7 ! )
| S
! Py
©
5 ~&) =
4 (&)< =
2 ~&)~ 5
& n
1 ~(&)<
&/
Service request enable register Status byte

Read by *STB? =~ register Read by serial port

Set by *SRE n
Read by *SRE?

Standard Status Model Diagram
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5.1 IEEE488.2 Standard Status Model

The IEEE488.1 status byte is used in the status model. This status byte is composed of
seven summary message bits given from the status data structure. To create the sum-
mary message bits, there are two models for the data structure:the register model and

the queue model.

Register model Queue model

The register model consists of the two registers used for recording | The queue in the queue model
events and conditions encountered by a device. These two registers | is for sequentially recording the
are the Event Status Register and Event Status Enable Register. When | waiting status values and data.
the result of the AND operation of both register contents is not 0, the | The queue structure is such that
corresponding bit of the status bit becomes 1.In other cases, it | the relevant bit is set to 1 when
becomes 0.And, when the result of their Logical OR is 1, the summary | there is data in it and O when it
message bit also becomes 1.If the logical OR result is 0, the summary | ;¢ empty.

message bit also becomes 0.

In IEEE488.2, there are three standard models for status data structure, two register
models and one queue model, based on the register model and queue model explained
above. They are:

[1] Standard Event Status Register and Standard Event Status Enable Register

[2] Status Byte Register and Service Request Enable Register

[3] Output Queue

Standard Event Status Register Status Byte Register Output Queue

The Standard Event Status Register | The Status Byte Register is a regis- | The Output Queue has
has the structure of the previously | ter in which the RQS bit and the | the structure of the
described register model. In this regis- | seven summary message bits from | queue model mentioned
ter, bits are set for eight types of stand- | the status data structure can be set. | above. Status Byte Reg-
ard events encountered by a device. It is used together with the Service | ister bit 4 (DIOS) is set
[1] Power on, [2] User request, Request Enable Register. When | as a summary message
[3] Command error, [4] Execution | the result of the OR operation of | for Message Available
error, [5] Device-dependent error, both register contents is not 0, | (MAV) to indicate that
[6] Query error, [7] Request for bus | SRQ goes ON. To indicate this, | there is data in the out-
control and [8] Operation complete. | bit 6 of the Status Byte Register | put buffer.

The logical OR output bit is represent- | (DIO7) is reserved by the system
ed by Status Byte Register bit 5 | as the RQS bit, which indicates a

(DIO6) as a summary message for the | service request for the external con-

Event Status Bit (ESB). troller. The mechanism of SRQ
conforms to the IEEE488.1 stand-
ard.
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Section 5 Status Messages

5.2

5.2.1

5-4

Status Byte (STB) Register

The STB register consists of device STB and RQS (or MSS) messages. The
IEEE488.1 standard defines the method of reporting STB and RQS messages, but not
the setting and clearing of protocols or the meaning of STB. The IEEE488.2 standard

defines the device status summary message and the Master Summary Status (MSS)

which is sent to bit 6 together with STB in response to an *STB? common query.

ESB and MAV summary messages
The following describes the ESB and MAV summary messages.

(1)

(2)

ESB summary messages

The ESB (Event Summary Bit) summary message is a message defined by
IEEE488.2, and is represented by bit 5 of the STB register. This bit indicates
whether at least one of the events defined in IEEE488.2 has occurred when the
service request enable register is set to enable events after the final reading or

clearing of the standard event register.

The ESB summary message bit becomes 1 when the setting permits events to
occur if any of the events recorded in the standard event status register becomes
1.The ESB summary bit becomes true when the setting permits events to occur if
any of the events registered in the standard event status register is true. Con-
versely, it is false if none of the recorded events occurs even if events are set to

occur.

This bit becomes FALSE (0) when the ESR register is read by the *ESR? query
and the ESR register is cleared by the *CLS command.

MAV summary messages

The MAV summary message is a message defined in IEEE488.2 and repre-
sented by bit 4 in the STB register. This bit indicates whether the output queue
is empty. The MAV summary message bit is set to 1 (true) when a device is
ready to receive a request for a response message from the controller and to 0
(false) when the output queue is empty. This message is used to synchronize the
exchange of information with the controller. For example, this message can be
used to make the controller wait until MAV is true after it sends a query com-
mand to the device. While the controller is waiting for a response from
thedevice, it can process other jobs. Reading the output queue without first

checking MAYV delay all system bus operations until the device responds.



5.2 Status Byte (STB) Register

5.2.2

Service Request generated

Bit
7

RQS
ESB

A

Device-dependent summary messages

The IEEE488.2 standard specifies that bits 7 (DIO8) and 3 (DIO4) to 0 (DIO1) of the
status byte register can be used as status register summary bits, or to indicate that there
is data in a queue.

Device-dependent summary messages have the respective status data structures of the
register model or the queue model. Thus, the status data structure may be either the
register to report events and status in parallel or the queue to report conditions and
status in sequence. The summary bit represents a summary of the current status of the
corresponding status data structure. For the register model, the summary message is
true when there is an event set to permit the occurrence of more than one true event;
while for the queue model, it is true if the queue is not empty.

As shown below, the MT8801C does not use bits 0, 1 and 7. As it uses bits 2 and 3 as
the summary bit of the status register, it has 3 register model types (where 2 types are

extended) and one queue model type (with no extension).

Standard event
status register

A

MAV

A

Output queue

ERR

A

END

Extended event
register or queue

(Queue not used)

Extended event

Status summary

Status byte register

(Queue not used)

register or queue

Extended event
register or queue

message (Not used)

Extended event
register or queue

(Not used)
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5.2.3

5-6

Reading and clearing the STB register

Serial poll or the *STB? common query are used to read the contents of the STB

register. STB messages conforming to IEEE488.1 can be read by either method, but

the value sent to bit 6 (position) is different for each message.

The STB register can be cleared by using the *CLS command.

(1)

(2)

Reading by serial poll (only when using the GPIB interface)

When using serial poll conforming to IEEE488.1, the device must return a 7-bit
status byte and an RQS message bit which conforms to IEEE488.1.According to
IEEE488.1, the RQS message indicates whether the device sent SRQ as true or
not. The value of the status byte is not changed by serial poll. The device must
set the RQS message to false immediately after being polled. As a result, if the
device is again polled before there is a new cause for a service request, the RQS

message is false.

Reading by the *STB common query

The *STB? common query requires the device to send the contents of the STB
register and an integer format response message from the MSS (Master Sum-
mary Status) summary message. The response represents the total binary
weighted value of the STB register and the MSS summary message. STB regis-
ter bits 0 to 5 and 7 are weighted to 1, 2, 4, 8, 16, 32, and 128; and the MSS to 64,
respectively. Thus, excepting the fact that bit 6 represents the MSS summary
message instead of the RQS message, the response to *STB? is identical to that

for serial poll.



5.2 Status Byte (STB) Register

©)

4

Definition of MSS (Master Summary Status)

MSS indicates that there is at least one cause for a service request. The MSS
message is represented by bit 6 in a device response to the *STB? query, but it is
not generated response to serial poll. In addition, it is not part of the status byte
specified by IEEE488.1.MSS is generated by the logical OR operation of the
STB register with SRQ enable (SRE) register. In concrete terms, MSS is de-
fined as follows:
(STB Register bit0 AND SRE Register bit0)
OR
(STB Register bitl AND SRE Register bitl)
OR

(STB Register bit5 AND SRE Register bit5)
OR
(STB Register bit7 AND SRE Register bit7)
Since bit-6 status of the STB and SR enable registers is ignored in the definition
of MSS, it can be considered that bit-6 status is always being 0 when calculating
the value of MSS.

Clearing the STB register by the *CLS common command

With the exception of the output queue and its MAV summary message, the
*CLS common command clears all status data structures (status event registers
and queues) as well as the corresponding summary messages.

The *CLS command does not affect settings in the enable registers.
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5.3  Enabling the Service Request (SRQ)

All types of summary messages in the STB register can be enabled or disabled for

service requests (SRE) by using the program-controlling service request (SRQ) en-

able operation. The service request enable (SRE) register controls the generation of

SRQ in bits 0 to 7 as shown in the diagram below.

Bits in the service request enable register correspond to bits in the status byte register.

If a bit in the status byte corresponding to an enabled bit in the service request enable

register is set to 1, the device makes a service request to the controller with the RQS

bit set to 1.For example, if bit 4 in the service request enable register is enabled, the

device makes a request for service to the controller each time the MAV bit is set to 1

when there is data in the output queue.

Service Request

: Generation |
i Logical OR - A i N
— A A A A A A 6 i (_A i §
disabled = 0, enabled = 128(27) 7 (&)< 7 | Notused ! 3
Not used 'L:IMSS 6 ROS]«<——— %
disabled = 0, enabled = 32 (25) 5 ;@4 5 ESB «—— g
disabled = 0, enabled = 16 (2¢) | 4 :@: 4 | Mave—— 5
disabled = 0, enabled = 8 (23) 3 =@ < 3 | ESB(ERR)<— @
disabled = 0, enabled =4 (2?) 2 ;@: 2 | ESB(END) <——— g
disabled = 0, enabled =2 (21) 1 :@: 1 Not used
disabled = 0, enabled =2 (29) | O —»@ < 0 | Notused
Service request enable (SRE) register Status byte (STB) register
(1) Reading the SRE register
The contents of the SRE register are read using the *SRE? common query. The
response message to this query is an integer from 0 to 255, which is the sum of
the bit digit weighted values in the SRE register. SRE register bits 0 to 5 and 7
are respectively weighted to 1, 2, 4, 8, 16, 32, and 128.The unused bit 6 must
always be set to 0.
(2) Updating the SRE register

5-8

The *SRE common instruction is used to write data to the SRE register. An
integer from O to 255 is added after the *SRE . fm3common instruction.

This integer indicates the total number of bits in the SRE register (weighted
values:1, 2,4, 8, 16, 32, and 128), and sets the corresponding SRE register bit to
Oorl.

A bit value of 1 indicates an enabled state; O indicates a disabled state. Always

ignore the value of bit 6.



5.4 Standard Event Status Register

5.4
5.4.1

disabled = 0, enabled = 64
disabled = 0, enabled = 32
disabled = 0, enabled = 16
disabled = 0, enabled = 8
disabled = 0, enabled = 4
disabled = 0, enabled = 2
disabled = 0, enabled = 2

Standard Event Status Register

Bit definition of standard event status register

The standard event status register must be available on all devices conforming to the

IEEE488.2 standard. The diagram below shows the operation of the standard event

status register model. Because the operation of the model is the same as that for the

other models already described, the following only explains the meaning of each bit in

the standard event status register as defined in the IEEE488.2 standard.

disabled = 0, enabled = 128(27) | 7 =@<— 7 | Power on (PON)
(29| 6 =@ < 6 | Userrequest (URQ) --- not used
)| 5 =@ < 5 | Command error (CME)
@ | 4 > @ < 4 | Execution error (EXE)
@) 3 ;/&) < 3 | Device-dependent error (DDE)
@) | 2 &)=< 2 | Query error (QYE)
@] 1 —>@ < 1 | Request for bus control (RQC) - not used
@ | 0 &)=< 0 | Operation complete (OPC)
Standard Event Status Standard Event Status Register
Enable Register
Y Y Y Y Y Y Y
Set by *ESE <n> Logical OR Read by *ESR?
Read by *ESE?

ESB summary message bit
(To status-byte-register bit 5)

Standard event status enable (ESE) register selects whether the register makes the

summary message true when the corresponding bit of the event status register is set.

Bit Event name Description
7 Power on (PON) The power is turned on.
Request for local control (rtl).
6 User Request (URQ) This bit is produced regardless of whether a device is in remote or
local mode. It is not used for the MT8801C so, it is always set to 0.
5 Command Error (CME) An illegal program message, a mls§pelt command or a GET
command within a program is received.
4 Execution error (EXE) A legal program message, which cannot be executed, is received.
3 Device-dependent Error (DDE) An error caused by other than CME, EXE or QYE
(e.g., parameter error) occurred.
An attempt is made to read data in the output queue though there
2 Query Error (QYE) is none there, or data is lost from the output queue due to some
reason (e.g., overflow).
A device is requesting an active controller.This bit is not used for
1 Request Control (RQC) the MT8801C so, it is always set to 0.
A device has completed specified operations and is ready to
0 Operation Complete (OPC) receive new commands. This bit is only set in response to
the *OPC command.
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5.4.2

Query error details

No. ltem Description
If a device receives an MTA from the controller before it receives the terminator
Incomplete of the program message it is receiving, it aborts the incomplete program message
! program message | and waits for the next one. To abort the incomplete message, the device clears
its input-output buffer, reports a query error to the status report section and sets
bit 2 in the standard status register to indicate the query error.
If a device receives an MLA from the controller before it has sent the terminator
Interruption of of the response message it is sending, it automatically interrupts response message
2 response message | output and waits for the next program. To interrupt the response message output,
output the device clears its output buffer, reports a query error to the status report section,
and sets bit 2 in the standard status register to indicate the query error.
Sending the next | When a device becomes unable to send a response message because the controller
program message | has sent another program message immediately following a program or query
3 | without reading message, the device aborts the response message and waits for the next program
the previous message. It then reports a query error to the status report section as in No.2
response message | above.
When several program and query messages are executed in succession, too many
response messages for the output queue (256 bytes) may be generated. If further
query messages are received when the output queue is full, the output queue
4 Outpftllt queue cannot send corresponding responses due to the overflow situation. If there is
overflow

overflow in the output queue, the device clears it and resets the section where
response messages are created. Then it sets bit 2 in the standard event status

register to indicate a query error.
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5.4 Standard Event Status Register

5.4.3 Reading, writing to and clearing the standard event status regis-
ter

The register is read by the *ESR? common query.

The register is cleared after being read. The response message is an integer format data

Reading
value obtained by binary weighting the event bit and converting it to a decimal number.

Writing With the exception of clearing, writing operations cannot be performed externally.

The register is only cleared in the following cases:
[1] A *CLS command received.

_ [2] The power is turned on.

Clearing Devices first clear their standard event status registers but later record events that occurred
during the sequence in the registers (e.g., setting of the PON event bit).

[3] An event is read for the *ESR? command.

544 Reading, writing to and clearing the standard event status en-
able register

The register is read by the *ESE? common query.
Reading | The response message is an integer format data value obtained by binary weighting the

event bit and converting to a decimal number.

The register is written to by the *ESE common command. As bits 0 to 7 of the register
Writing are respectively weighted to 1, 2, 4, 8, 16, 32, 64, and 128, data to be written is sent by
<DECIMAL NUMERIC PROGRAM DATA> which is the digit total of the bits selected

from these bits.

The register is cleared in the following cases:

[1] An *ESE command with a data value of 0 is received.

[2] The power is turned on.

Clearing The standard event status enable register is not affected by the following:

[1] Changes of the status of the IEEE488.1 device clear function
[2] An *RST common command is received.

[3] A *CLS common command is received.
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5.5 Extended Event Status Register

The register models of the status byte register, standard event status register and en-
able registers are mandatory for equipment conforming to the IEEE488.2 standard.

In IEEE488.2, status-byte-register bits 7 (DIOS), 3 (DIO4) to 0 (DIO1) are assigned to
status summary bits supplied by the extended-register and extended-queue models.

For the MT8801C, as shown in the diagram below, bits 7, 1 and 0 are unused; bits 2
and 3 are assigned to the END and ERR summary bits as the status-summary bits
supplied by the extended-register model. As the queue model is not extended, there is

only one type of queue: the output queue.

Service Request generation--------- T
l
: l
Bit ! Standard i bit Standard event
7 Not used : andard event summary bi status register
! model
6 § MSS RQS MAV summary bit
BN
4 ESB |« r =
©| ©|©|©|c
3 MAV  |< o|lo|o|o|o| | ... Output queue
alala|a|a
2 ERR [=
< ERR ; ERR event
1 END event summary bit status register
model
0 Not used
: END event
END t bit
Not used cven’ summafy o status register
model

Status summary
message

Status byte register

The following pages describe bit definition, the reading, writing to and clearing of bits

for the END extended event register model.
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5.5 Extended Event Status Register

5.5.1 Bit definition of END event status register

The following describes the operation of the END event status register model, the

naming of its event bits, and what they mean.

disabled = 0, enabled = 128(27) | 7 =@<— 7 ?gg;ﬁé?gﬁg%%ﬁgd
disabled = 0, enabled =64 (2) | 6 >@4 6 | Output level setting end
disabled = 0, enabled =32 (25 | 5 =@ < 5 | Frequency setting end
disabled = 0, enabled = 16 (24) | 4 ;/&): 4 | AVERAGE end
disabled = 0, enabled =8 (23) | 3 =@1 3 | Not used
disabled = 0, enabled =4 (22) [ 2 :@: 2 | Not used
disabled = 0, enabled =2 (2) [ 1 |——>(&)~ 1 | Calibration end
disabled = 0, enabled=2 (20 | O &)=< 0 | Sweep or measurement end
END Event Status Enable Register END Event Status Register
Y Y Y Y Y Y Y
Logical OR
Set by ESE2 <n> | Read by ESR27?
Read by ESE2?

ESB summary message bit
(To bit 2 of the status byte register)

The END event status register selects whether the register makes the summary mes-

sage true when the corresponding bit of the status register is set.

Bit Event name Description
7 Sync establishing end "rl;ll;i:SEirte ;Isl :;c; Z(t)ait ghen synchronization is established after BER
6 Output level setting end This bit is set to 1 when output level setting ends.
5 Frequency setting end This bit is set to 1 when frequency setting ends.
4 AVERAGE end This bit is set to 1 when averaging ends.
3 (Not used) (Not used)
2 (Not used) (Not used)
1 CAL end This bit is set to 1 when calibration ends.
0 Sweep or measurement end This bit is set to 1 when sweep or measurement ends.
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5.5.2 Bit definition of ERR event status register

The following describes the operation of the ERR event status register model, the

naming of its event bits, and what they mean.

disabled = 0, enabled = 128(27) | 7 ;@4— 7
disabled = 0, enabled = 64 (26) | 6 >/&>< 6
disabled = 0, enabled =32 (25 | 5 ;@4 5
disabled = 0, enabled = 16 (2¢) | 4 :@: 4 ~ Not used
disabled = 0, enabled =8 (23 | 3 =@4 3
disabled = 0, enabled =4 (22) | 2 ;@: 2
disabled = 0, enabled =2 (21 | 1 —»@: 1
disabled = 0, enabled =2 (29 | O &)= 0 | Sync loss (BER measurement)
ERR Event Status Enable Register ERR Event Status Register
Y Y Y Y Y Y Y
Logical OR
?
Set by ESE3 <n> | Read by ESR3"
? .
Read by ESE3* ESB summary message bit
(To bit 3 of the status byte register)
The ERR event status register selects whether the register makes the summary mes-
sage true when the corresponding bit of the status register is set.
Bit Event name Description

7 (Not used) (Not used)

6 (Not used) (Not used)

5 (Not used) (Not used)

4 (Not used) (Not used)

3 (Not used) (Not used)

2 (Not used) (Not used)

1 (Not used) (Not used)

0 Sync loss This bit is set to 1 when synchronization loss is occurred.
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5.5.3 Reading, writing to and clearing the extended event status regis-
ter

The register is destructively read by a query (e.g., it cleared after being read).
_ The END/ERR event status register is read by ESR2?/ESR3? query. The read value,
Reading an integer format data (NR1), is obtained by binary weighting the event bit and

converting it to decimal.

Writing With the exception of clearing, writing operations cannot be performed externally.

The register is cleared in the following cases:

[1] A *CLS command is received.
Clearing

[2] The power is turned on.

[3] An event is read by the ESR2?/ESR3? query command.

534 Reading, writing to and clearing the extended event status en-
able register

The register is non-destructively read by a query (i.e., not cleared after being read).
The END/ERR event status register is read by the ESE2?/ESE3? query.

Readin
9 The read value, an integer format data (NR2), is obtained by binary total weighting the

event bit and converting it to decimal.

The END/ERR event status register is written to by the ESE2/ESE3 program command.
- As bits 0 to 7 of the registers are respectively binary weighted to 1, 2, 4, 8, 16, 32, 64,
Writing and 128, write data is sent as the integer format data obtained by total weighting the digit
value of bits selected from among them.

The register is cleared in the following cases:
[1] The ESE2/ESE3 program command with a data value of O is received for the
END/ERR event status register.

[2] The power is turned on the power-on-status-clear flag is true.
Clearing
The extended event status enable register is not affected by the following:

[3] Changes of the status of the IEEE488.1 device clear function
[4] An *RST common command is received.

[5] A *CLS common command is received.
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5.6 Techniques for Synchronizing the MT8801C with a
Controller

The MT8801C usually treats program messages as sequential commands that do not
execute the processing of newly received commands until the previous command has
been processed. Thus, special consideration need not be taken for pair-synchroniza-
tion between the MT8801C and the controller.

If the controller controls one or more devices and synchronizes with them, after all the
commands specified for the MT8801C have been processed, the next commands must
be sent to other devices.

There are five ways of synchronizing the MT8801C with the controller:

[11 Wait for SWP or TS command termination.

[2] Wait for a response after the *OPC? query is sent.
[3] Wait for SRQ after *OPC is sent.

[4] Wait for status generation of the status register.
[5] Wait for SRQ by the status register.

5.6.1 Wait for SWP or TS command termination

5-16

When the MT8801C starts measurement using the SWP or TS command, it stops
accepting the next measurement command until it terminates the measurement. Use

this feature to set a synchronization.

Note:
A response may not be returned if there is no measurement termination condi-
tion (permanent measurement of BER, etc.). In Average measurement mode, a

response may be returned before averaging.

<Controller program>

[1] Sends one or more commands
sequentially.

U

[2] Sends the SWP or TS command.

U

to the next operation




5.6 Techniques for Synchronizing the MT8801C with a Controller

5.6.2  Wait for response after *OPC? query is sent
When executing the *OPC? query command, the MT8801C outputs "1" as the re-

sponse message at the end of the previous command. The controller is synchronized
with the MT8801C by waiting for the request message to be entered.

Note:

When the read response message is "Q" (command is being executed), wait for

about 50 ms until the controller moves to the next operation.

<Controller program>

[1] Sends one or more commands
sequentially

{

[2] Sends *OPC? query

.......... Goes to the next operation
[3] Reads the response message when 1 is read

{

to the next operation
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5.6.3  Wait for service request after *OPC is sent
The MT8801C sets the operation-complete bit (bit 0) to 1 when executing the *OPC
command. The controller is synchronized with the MT8801C by waiting for SRQ

when the operation-complete bit is set for SRQ.

7 Logical OR
A A A A A A A
MSS 6 RQS
B 7 »(&)<{ 7 | Poweron
SESB < 6 >@<— 6 | (Notused)
4 MAV |< 5 =@ 5 | Command error
4 :@9 < 4 | Execution error
3 3 > @ < 3 Device-dependent error
2 ;®: 2 | Query error
2 1 > @ < 1 | (Not used)
1 enabled =20 | O *@ < 0 | Operation complete
Standard Event Status Standard Event Status
0 Enable Register (ESE) Register (ESR)
StatusByte Register | |, | | | | | | Output Queue

Bl <Controller program>

[1] Enables the 20 bit (1) of the Standard Event Status Enable Register PRINTA@L ; "*ESEAL1"
[2] Enables the 25 bit (32) of the Service Request Enable Register PRINTA@1 ; "*SREA32"

4

[3] Makes the device execute the specified operation

&

[4] Sends the *OPC command PRINTA@1 ; "*QOPC"
[6] Wait for an SRQ interrupt (ESB summary message) - -+ “Value of status byte: 26+ 25=96
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5.6.4  Wait for status generation of the status register

An event status register bit of the MT8801C is set to 1 when the corresponding event
occurs.When the *ESR?, ESR2?, or ESR3? query is executed, the MT8801C outputs
the value of the corresponding status register as a response message. The controller
reads this response message and waits until the response becomes the specified value
for synchronization.Reset the event status register immediately before making a de-

sired event occur.

Note:
Wait for 50 ms for the controller to go to the next operation after reading a

response message.

» <Controller program : Synchronization by operation termination bit>

1. Clear the status register. PRINT @1:"*CLS"

4

2. Sends one or more commands sequentially.

4

3. *ESR? query PRINT @1:"*ESR?"
4. Reads the response message. ....Goes to the next operation when _
the read value becomes the desired
@ value (bit 20to "1").

to the next operation
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5.6.5  Wait for service request issuance from the status register
An event status register bit of the MT8801C is set to 1 when the corresponding event
occurs. After setting these bits to set the RQS, the controller waits the SRQ for syn-
chronization. Reset the event status register immediately before making a desired

event occur.

» <Controller program 1: Synchronization by operation termination bit>

1. Clears the status register. PRINT @l:"*CLS"
2. Sets bit 20 of the standard event status enable register to 1. PRINT @l1:"*ESE 1"

4

3. Sets bit 25 (32) of the service request enable register to 1.

4

4. Makes the device execute the specified operation.

4

5. Waits for SRQ interrupt (ESB summary message). ...Status byte value: 26+ 25 = 96

&

to the next operation

PRINT @l:"*SRE 32"
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e <Controller program 2: Synchronization by the sweep/measurement termination bit>

1. Clears the status register PRINT @l1:"*CLS"
2. Set; bit 20 (1) of the extended END event status enable PRINT @1:"ESE2 1"
register to 1

U

3. Sets bit 22 (4) of the service request enable register to 1 PRINT @1:"*SRE 4"

U

4. Make the device execute the specified operation (measurement)

U

5. Waits for SRQ interrupt (ESB summary message) ... Status byte value: 2°+ 22= 68

U

to the next operation
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Section 6 Initial Settings

This section outlines initialization for the system and describes how to initialize the
system.

An example of initial settings are written for IBM-PC commands.

6.1 General Description ........ccceieieneiinieiiiee e 6-2
6.2 Bus Initialization by the IFC Statement .................... 6-3
6.3 Initialization for Message Exchange by DCL and

SDC Bus CoOmmands .......cccoceeeerieeeniieee e 6-4

6.4 Device Initialization by the *RST Command
6.5 Device Initialization by the PRE/INI/IP Command .... 6-6
6.6 Device Status at Power-on..........cccccevceveeiieneecceeene 6-7
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Section 6 Initial Settings

6.1

General Description

There are three levels of initialization for the GPIB system.

The first level is bus initialization using the IFC statement with the system bus in the
idle state.

The second level is initialization for message exchange using the DCL command to
enable devices to receive program messages.

The third level is device initialization using the PRE or *RST command to initialize
device functions. These levels of initialization prepare a device for operation.

A device must be set to a known state when the power is switched on.

Level | Initialization type Description Level combination and sequence
The IFC message from the controller initializes all | Can be combined with other
1 Bus initialization | interface functions connected to the bus. levels, level 1 must be executed
before level 2.
The message exchanges of all devices and | Can be combined with other
specified devices on the GPIB are initialized | levels, level 2 must be executed
Initialization respectively by the DCL (Device Clear) and | before level 3.
2 for message SDC (Select Device Clear) GPIB bus
exchange commands, which also nullify the function that
reports to the controller that operation has
completed.
The *RST or PRE/INI/IP command returns | Can be combined with other
Device the specified device to the device-dependent | levels; level 3 must be executed
initialization known state, regardless of the conditions of | after levels 1 and 2.

previous device use.

6-2

The following paragraph describes the commands for executing levels 1, 2, and 3, and
the items initialized by execution. It also describes the known state which is set when
the power is switched on.

When controlling with an external controller through the GPIB interface bus, all the
initialization functions of the first/second/third levels can be used.

When controlling with an external controller through the RS-232C interface port, the
initialization function of the third level (device initialization) can be used. The initial-

ization functions of the first/second levels cannot be used.



6.2 Bus Initialization by the IFC Statement

6.2 Bus Initialization by the IFC Statement

B Example

B Explanation

Call ibsic (ud%)

IThe IFC statement initializes the interface functions of all devices connected to the

GPIB bus line.

The initialization of interface functions involves erasing the settings (e.g. talker, lis-

tener) made by the controller and resetting to the initial states. In the table below, O

indicates the initialized functions; /\ indicates partially initialized functions.

No Function Symbol Initialization by IFC
1 Source handshake SH

2 Acceptor handshake AH O
3 Talker or extended talker T or TE O
4 Listener or extended listener LorLT O
5 Service request SR A
6 Remote/local RL

7 Parallel poll PP

8 Device clear DC

9 Device trigger DT

10 Controller C

Bus initialization by the IFC statement does not affect the device-operating state (e.g.

frequency settings, lamp on/off).
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6.3 Initialization for Message Exchange by DCL and
SDC Bus Commands

B Example
Call ibclr (ud%)
Initializes only the device which is specified by ud% for

message exchange (sending SDC)

B Explanation
This statement executes initialization for message exchange by all devices or only the

specified device on the GPIB of the specified select code.

M Items to be initialized for message exchange

The MT8801C by which the DCL or SDC bus command is accepted executes the

following:

[1] Input buffer and Output Queue: Cleared; the MAYV bit is also cleared at the same
time.

[2] Parser, Execution Controller, and Response Formatter: Reset

[3] Device commands including *RST: Clears all commands that prevent these
commands from executing.

[4] Processing the *OPC command: Puts a device in OCIS (Operation Complete
Command Idle State). As aresult, the operation complete bit cannot be set in the
Standard Event Status Register.

[5] Processing the *OPC query: Puts a device in OQIS (Operation Complete Query
Idle State). As a result, the operation complete bit 1 cannot be set in the Output
Queue.

[6] Device function: Puts sections relating to message exchange in an idle state.

The device keeps waiting for a message from a controller.

Note:
The items listed below are not affected even if DCL and SDC bus command
processing is executed:

The current data set or stored in the device

Other status byte state except MAV bit

]
[2] Front panel settings
]
] Device operation in progress
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6.4 Device Initialization by the *RST Command

B Syntax

*RST

B Example
PCall ibwrt (ud%, "*RST") :
Initializes the device (MT8801C) whose address is 1 with level 3.

H Explanation
The *RST(Reset) command is an IEEE488.2 common command which resets a de-
vice with level 3.
The *RST(Reset) command is used to reset a device (MT8801C) to a specific initial
state. Refer to the separate Operation Manual Appendix B for details of initialization

items and initial values.

Note:
The *RST command does not affect the items listed below.
[1] IEEE488.1 interface state
[2] Device address
[3] Output Queue
[4] Service Request Enable register
[5] Standard Event Status Enable register
[6] Power-on-status-clear flag setting
[7] Calibration data affecting device specifications

[8] Parameters preset for controlling external devices, etc.
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6.5 Device Initialization by the PRE/INI/IP Command
Bl Syntax

PRE
INI
IP

B Example (program message)
Call ibwrt (ud%, "PRE") :
Initializes the device (MT8801C) whose address is 1 with level 3.

H Explanation
The PRE, INI and IP commands are MT8801C device-dependent messages which
initialize a device with level 3.
Refer to the separate Operation Manual Appendix B for details of items initialized by

the PRE, INI, and IP commands and initial values.
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6.6 Device Status at Power-on

When the power is switched on:

(1]

(2]
(3]
(4]
(5]
(6]

Preset value: When a power-off time (POWERON LAST) is selected, the de-
vice is set to the status before the last power off.

Preset value: When Recall memory No. (POWERON n) is selected, the device
is set to file (number [n]) status.

The Input Buffer and Output Queue are cleared.

The Parser, Execution Controller, and Response Formatter are initialized.

The device is put into OCIS (Operation Complete Command Idle State).

The device is put into OQIS (Operation Complete Query Idle State).

The Standard Event Status and Standard Event Status Enable Registers are

cleared. Events can be recorded after the registers have been cleared.

For the special case of [1], when the power supply is first turned on after the device is

shipped, the initial values are set to those in the initial setting table (refer to separate

Operation Manual Appendix B).
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Section 7 Sample Protram

In this section, the program flow is explained for controlling MT8801C (Analog mea-

surement) and for conducting automatic measurement by using the controller.

7.1 Notes on creating the Program ..........cccoccoeeiiinnnnn 7-2
7.2 Sample Program ........cccceeieenieenieene e 7-3
7.2.1  Analog measurement common settings ....... 7-3
7.2.2 Transmitter frequency and power
MEeASUremMENt ........coooviiiiiieeeeeee e 7-4
7.2.3 Transmitter microphone input sensitivity
MEeASUremMENt ........coooviiiiiieeeeeee e 7-5
7.2.4 Transmitter maximum frequency deviation
MEeASUremMENt ........coooviiiiiieeeeeee e 7-6

7.2.5 Transmitter modulation S/N measurement ... 7-7
7.2.6 Transmitter modulation distortion

MeasUremMeNnt ........cceiiviiiiiii e, 7-7
7.2.7 Transmitter modulation frequency-characteristic

MeasUremMeNnt ........cceiiviiiiiii e, 7-8
7.2.8 Receiver AF output level measurement........ 7-9
7.2.9 Receiver AF output level frequency-characteristic

MEASUrEMENT ..o 7-10
7.2.10 Receiver 12dB SINAD sensitivity

MEASUrEMENT ..o 7-12
7.2.11 Receiver 20dB NQ sensitivity

MEASUrEMENT ..o 7-13
7.2.12 Receiver band width measurement .............. 7-14

7.2.13 Receiver demodulation S/N measurement ... 7-15
7.2.14 Receiver demodulation distortion
MEASUIEMENT ....viieiiiiieeeei e eeeea s 7-16
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7.1

Notes on creating the Program

When a remote control program is creating, carefully note the following points.

No. Key points Explanation
Each device is not always in the appropriate condition during
actual usage due to operation of the device itself on the panel or
the execution of other programs.
Therefore, each device must be initialized to make the conditions

1 | Each device must be initialized. at the start of usage constant.

Do the following:

[1] Initialize the interface function

[2] Initialize the message exchange function of the device

[3] Initialize the specific function of the device

Device is set to local lockout to prevent the device returning to
The remote condition of the device | local.

5 must be RWLS (Remote With Lock- | In the simple remote condition, when the [local] key is pressed, the

out State). device will enter the local condition. In this situation, if a panel
key is pressed, auto-measurement will not function normally and
measurement data may become unreliable.
S Immediately after the inquiry command, the result of reading must
If an inquiry is sent, commands be described in succession.

3 which are related to the device must If commands other than result reading are sent to the controller
not be s.ent immediately, except after before the result of inquiry is read, and MLA is received, the output
the reading of result. buffer will be cleared and the response message will be deleted.

No.3 above is one of the exceptional protocol operation, but try to

4 | Program avoiding exceptional avoid exceptional operation unless necessary.

protocol operation As for expected exceptions, set exception treatment parts in the
program to avoid errors of stopping execution of the program.
Confirm the subset of each device.

5 Confirmation of interface function | ¥hen a progrgm is.executed for a device without the necessary
(subset) of each device subset, processing will not continue.

Also check that the machine type conforms to IEEE488.2.




7.2 Sample Program

7.2  Sample Program

7.2.1 Analog measurement common settings

Use the common settings for analog measurement.

Start

Initialization of GP1B

Initialization of MT8801C INI

Change to Instrument Setup screen PNLMD SYSTEM
Selection of Main Input/Output connector RFINOUT MAIN

End

Refer to Section 6 concerning the initialization of GP1B.

There are four commands, namely IP, PRE, INI, *RST, for initializing the MT8801C.
IP, PRE and INI can be used as the same function. *RST is for initializing a wider
range than the other initialization commands. The parameters initialized by these

commands are shown in the list of initial values in Appendix B, Panel Operation.
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7.2.2

7-4

Transmitter frequency and power measurement

Measure the output frequency and power of the transmitter.

Start

Common settings for analog measurement

Selection of analog measurement

TX measurement frequency, TX Ref level setting

Change to Setup TX Measurement Parameter screen

Selection of power measurement method IF Level Meter

Selection of RF measurement mode RF only

Change to TX Measurement screen

PTT On

Execution of manual calibration

Start of measurement

Measurement of RF frequency and RF power

End

Refer to para. 7.2.1

PNLMD ANALOG

TXFREQ f, RFLVL 0

MEAS SETTX

PMTH IF

RFMM RF

MEAS TX

PTT ON

PWRCAL

SWP

RFFREQ?, RFPWR? W



7.2 Sample Program

7.2.3

Transmitter microphone input sensitivity measurement

Measure the microphone input level of AF signal necessary for obtaining the standard

frequency change (for example 3.5 kHz) for the transmitter.

Start

Common settings for analog measurement

Selection of analog measurement

Setting of TX measurement condition 1

Change to TX Measurement screen

PTT On

Setting of TX measurement condition 2

Setting of microphone input level

A4

(setting of AF Osc. 1 output level)

Start of measurement

Measurement of deviation

No

Measurement value = Frequency deviation standard value

Yes

End

Refer to para. 7.2.1.

PNLMD ANALOG

TX measurement frequency: TXFREQ f
TX measurement Ref level: RELVL 0
AF Level Output Impeadance : AOIMP*

MEAS TX

PTT ON

Detect Mode : DETMD *
Demodulation band

AF Filter : AFLT *, AHPF *
De-emphasis : ADEMP *

AF Osc.1 output frequency: AFREQI f

ALVLO

SWP

RDEV?

If the measured value does not reach the standard
frequency deviation, repeat the measurement by changing
the microphone input level.

The microphone input level (at the time when standard
frequency deviation is reached) gives the microphone input
sensitivity.
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7.2.4  Transmitter maximum frequency deviation measurement
Increase the microphone input level from the microphone input level (at which the
standard frequency deviation is obtained) to +20 dB, then measure the maximum

value of the frequency deviation thus obtained.

Start
Measurement of microphone input sensitivity Refer to para. 7.2.3.
» Increase of microphone input level (AF Osc. 1 output level) ALVL O
Start of measurement SWP
Measurement of deviation RDEV?
Compare with previous measurement
value and record the larger value.

AF Osc. 1 output level = Microphone input sensitivity +20 dB Increase AF Osc. 1 output level till the microphone

No input sensitivity (reached at the time of obtaining
Yes standard frequency deviation) +20 dB, then repeat
the measurement.
A
End The maximum value of frequency deviation obtained

when increasing AF Osc. 1 output level to +20 dB
will be the maximum frequency deviation.
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7.2.5 Transmitter modulation S/N measurement

Measure the ratio of modulation signal level (S) (at the time of modulation by the
standard frequency deviation) against the residual modulation noise (N) (at the time of

non-modulation).

Start
Measurement of microphone input sensitivity Refer to para. 7.2.3
Setting of AF level relative value (AF Level Set Relative)] TALVLSRL
Microphone input OFF (AF Osc. 1.output Off) AOUT1 OFF
Start of measurement SWP
Measurement of AF Level TALVLRLV?
End

7.2.6 Transmitter modulation distortion measurement

Measure the distortion of the modulation signal at the time of modulation by the stan-

dard frequency deviation.

Start
Measurement of microphone input sensitivity Refer to para. 7.2.3
Measurement of distortion DSTN?
End
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Section 7 Sample Protram

7.2.7  Transmitter modulation frequency-characteristic measurement

Change the modulation frequency and measure the change of demodulation level.

The measured value is expressed as the deviation compared to the level at modulation

frequency of 1 kHz.

Start

Measurement of microphone input sensitivity

AF Osc. 1 output level —10 dB

Start of measurement

Setting of AF Level relative value (AF Level Set Relative)

Change of AF Osc. 1 output frequency

Start of measurement

Measurement of AF Level, AF Freq

End

7-8

Refer to para. 7.2.3

ALVL 0

SWP

TALVLSRL

AFREQI f

SWP

TALVLRLV?, AFFREQ?



7.2 Sample Program

7.2.8 Receiver AF output level measurement
Add the standard modulated (modulation of standard frequency deviation by 1 kHz

signal) RF signal to a receiver and measure the demodulated output level from such as
outside speaker terminal.

This demodulation output level is usually different for different setting positions of
the sound volume of the receiver, so during automatic measurement, adjust the vol-
ume to an appropriate position manually by measuring the AF output level before
automatic measurement.

Measurement of the AF output level of the receiver of automatic measurement recon-

firms the AF output level and shows the standard level of measurements of distortion

and S/N as described below.

Start

Common setting of analog measurement Refer to para. 7.2.1

Selection of analog measurement PNLMD ANALOG

Setting of RX measurement condition 1 RX measurement frequency: RXFREQ f

RX measurement output level: OLVL 0
AF Level Input Range : ARNG *
AF Level Input Impeadance : AIMP *

Change to RX Measurement screen MEAS RX

Setting of RX measurement condition 2 AF Filter : AHPF *, ALPF *, AFLT *
Modulation frequency (AF Osc. 1 output frequency): AFREQI f
Deviation(AF Osc.loutput) : ADEV1 f

RX measurement output level ON RRLVL ON

Start measurement SWP

Measurement of AF Level AFLVL?
End
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Section 7 Sample Protram

7.2.9 Receiver AF output level frequency-characteristic measurement

Add the RF signal modulated (equally modulated by modulation signal of 50 Hz to 10
kHz) by noise to a receiver and measure the frequency characteristic from the de-
modulated signal. This machine has frequency characteristics of 50 Hz to 10 kHz/ 50
Hz step, which are FFT-ed with the demodulated signal and standardized by the level

at 1 kHz. Therefore, when the measured value is read out, the frequency must be

designated.

Start

Common setting of analog measurement Refer to para. 7.2.1

Selection of analog measurement PNLMD ANALOG

Setting of RX measurement condition 1 RX measurement frequency: RXFREQ f

RX measurement output level: OLVL 0
AF Level Input Range : ARNG *
AF Level Input Impeadance : AIMP *

Change to RX Measurement screen MEAS RX

Setting of RX measurement condition 2 AF Filter : AHPF *, ALPF*, AFLT*
AF Osc.1 Output Off : AOUT1 OFF
AF Osc.2 Output On : AOUT2 ON

AF Osc.2 Signal : ASIG2 WHITE
Deviation (AF Osc.2 output): ADEV2

RX measurement output level ON RRLVL ON

Start measurement SWP

Measurement of frequency characteristic| FREQCHAR?n

End
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7.2 Sample Program

The executed value (rms) of Deviation when selecting Noise for AF Osc.2 Signal will
be 1/ square root 2 of the set value. Also, Peak Deviation will be approximately twice
this set value.

When a FREQCHAR? command is entered, an integer number n of 1 to 200 must be
designated. This n is an integer number parameter used to designate arbitrary fre-
quency f between 50 Hz and 10 kHz, and it has the following relation with frequency:

f=50 n (n=1 to 200) (Hz)
Consequently, for reading out multiple data, change the n value (frequency) and read

out necessary data .
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Section 7 Sample Protram

7.2.10 Receiver 12dB SINAD sensitivity measurement

Add the standard modulated RF signal to a receiver and measure the RF signal level

where the ratio (signal+noise+distortion) / (noise+distortion) of the demodulated sig-

nal become 12 dB.

Start

Common setting of analog measurement

Se

ection of analog measurement

Setting of RX measurement condition 1

Change to RX Measurement screen

Setting of RX measurement condition 2

RX measurement output level ON

A4

Setting of RX measurement output level

Start of measurement

Measurement of SINAD

Measured value=12 dB

No

Yes

v

End

7-12

Refer to para. 7.2.1

PNLMD ANALOG

RX measurement frequency: RXFREQ
AF Level Input Range: ARNG *
AF Level Input Impeadance: AIMP *

MEAS RX

AF Filter: AHPF *, ALPF *, AFLT *
Modulation frequency (AF Osc.1 output frequency): AFREQI f
Deviation (AF Osc.loutput): ADEV1 f

RRLVL ON

OLVL 0

SWP

SINAD?

If the measured value does not become 12 dB,
the RX measurement output level is increased
or decreased and the measurement is repeated.

RX measurement output level when SINAD
becomes 12 dB is the 12 dB SINAD sensitivity.



7.2 Sample Program

7.2.11

Receiver 20dB NQ sensitivity measurement

The noise level (that appear in the receiver demodulation output when without a sig-

nal) is used as the standard, and by gradually increasing the RF signal level from the

signal generator, measure the RF signal level at which the noise level becomes 20 dB

below the standard.

Start

Common setting of analog measurement

Selection of analog measurement

Setting of RX measurement condition 1

Change to RX Measurement screen

Setting of RX measurement condition 2

Start measurement

Setting of AF Level relative value
(AF Level Set Relative)

RX measurement output level ON

A4

Setting of RX measurement output level

Start measurement

Measurement of AF Level

No

Measured value= —20 dB

Yes

A A

End

Refer to para. 7.2.1

PNLMD ANALOG

RX measurement frequency : RXFREQ f
AF Level Input Range : ARNG *
AF Level Input Impeadance : AIMP *

MEAS RX

AF Filter: AHPF *, ALPF *, AFLT *
AF Osc.1 output off: AOUT 1 OFF
Deviation (AF Osc.loutput) : ADEVI f

SWP

AFLVLSRL

RRLVL ON

OLVL(

SWP

AFLVLRLV?

If the measured value does not become —20 dB,
RX measurement output level is increased or
decreased and the measurement is repeated.

The RX measurement output level when the AF
Level becomes —20 dB is the 20 dB NQ sensitivity.
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Section 7 Sample Protram

7.2.12 Receiver band width measurement
After increasing the signal generator level by +6 dB from the 20 dB NQ sensitive

value, change the frequency of the signal generator to the +side and —side from the

center, and measure the frequency where the noise level falls again by 20 dB.

Start

20 dB NQ sensitivity measurement

RX measurement output level
Incremental Step Value 6dB

RX measurement output level Set Up

Start measurement

Setting of AF Level relative value
(AF Level Set Relative)

v

Increase of RX measurement frequency

Measured value= —20 dB
|Yes

Start of measurement

Measurement of AF Level

No

Memorize +side frequency

v

Decrease of RX measurement frequency

Start of measurement

Measurement of AF Level

Measured value=—20 dB

No

Yes

v

End

7-14

Refer to para. 7.2.10

LINC 6

OLS UP

SWP

AFLVLSRL

RXFREQ f

SWP

AFLVLRLV?

If the measurement value does not become —20 dB,
RX measurement output frequency is increased
and the measurement is repeated.

RXFREQ f

SWP

AFLVLRLV?

If the measured value does not become —20 dB,
RX measurement output frequency is decreased
and the measurement is repeated.

The value of the +side frequency minus the —side
frequency is the receiver band width.



7.2 Sample Program

7.2.13 Receiver demodulation S/N measurement

Add the output of the signal generator (modulated by the standard frequency devia-
tion) to a receiver, make the demodulated output at that time as the standard, and
measure the ratio with the noise level appearing in the demodulated output when the

modulation is off.

Start
AF output level measurement Refer to para. 7.2.8
Setting of AF Level relative value AFLVLSRL

(AF Level Set Relative)

Modulation of RX measurement output OFF AOUT!1 OFF
(AF Osc.1 output Off)

Start of measurement SWP
Measurement of AF Level AFLVLRLV?
End
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Section 7 Sample Protram

7.2.14 Receiver demodulation distortion measurement

Add the signal generator output (modulated by the standard frequency deviation) to a
receiver, and measure the distortion of the demodulation output.

Start

AF output level measurement Refer to para. 7.2.8
Measurement of distortion DSTN?

End
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Appendix A ASCII Code Table

B7 0 0 0 0 1 1 1 1
B6 0 0 1 1 0 0 1 1
B5 0 1 0 1 0 1 0 1
BITS CONTROL NUMBERS UPPER CASE LOWER CASE
B4 B3 B2 Bf SYMBOLS
0 20 40 60 100 120 140 160
0O 0 0 O NUL DLE SP 0 @ P N p
0 ol10 16 | 20 3230 48|40 64|50 80| 60 96| 70 112
1 GTL |21 LLO |41 61 101 121 141 161
0O 0 0 1 SOH DCH1 ! 1 A Q a q
1 1|11 17] 21 33|31 49|41 65|51 8161 97|71 113
2 2 4 62 102 122 142 162
0O 0 1 0 NUL DC2 " 2 B R b r
2 2|12 18|22 34|32 50|42 66| 52 82|62 98 |72 114
3 23 43 63 103 123 143 163
0O 0 1 1 ETX DC3 # 3 C S (o] S
3 3013 19]23 3533 s1|43 6753 83|63 99|73 115
4 SDC | 24 DCL | 44 64 104 124 144 164
0O 1 0 0 EOT DC4 S 4 D T d t
4 4114 20|24 36 |34 52|44 68 | 54 84 | 64 100 | 74 116
5 PPC | 25 PPU | 45 65 105 125 145 165
0O 1 0 1 ENO NAK % 5 E U e u
5 5|15 2125 37|35 53|45 69|55 85|65 101 |75 117
6 26 46 66 106 126 146 166
0O 1 1 0 ACK SYN & 6 F \ f %
6 6|16 2126 38|36 5446 70| 56 86| 66 102 | 76 118
7 27 47 67 107 127 147 167
0o 1 1 1 BEL ETB ! 7 G W g w
7 7|17 23|27 39|37 55|47 71|57 87|67 103 | 77 119
10 GET |30 SPE | 50 70 110 130 150 170
1 0 0 O BS CAN ( 8 H X h X
8 8|18 2428 40 | 38 56|48 7258 88|68 104 |78 120
11 TCT | 31 SPD | 51 71 111 131 151 171
1 0 0 1 HT EM ) 9 | Y i y
9 9|19 25|29 41|39 57|49 73|59 89 | 69 105 | 79 121
12 32 52 7 112 132 152 172
1 0 1 O LF SuUB * : J Z j z
A 10| 1A 26| 2A 42| 3A 58| 4A 74| 5A 90 | 6A 106 | 7A 122
13 33 53 73 113 133 153 173
1 0 1 1 VT ESC + : K [ k {
B 11|18 27|28 43|38 59 | 4B 75| 5B 91 | 6B 107 | 7B 123
14 34 54 74 114 134 154 174
11 0 0 FF FS , < L \ | 5
C 12]1C 28| 2C 44|3C 60 | 4C 76 | 5C 92 | 6C 108 | 7C 124
15 35 55 75 115 135 155 175
1 1 0 1 CR GS — = M ] m }
D 13| 1D 29| 2D 45 | 3D 61 [ 4D 77| 5D 93 | 6D 109 | 7D 125
16 36 56 76 116 136 156 176
1 1 1 0 SO RS . > N N\ n ~
E 14| 1E 30| 2E 46 | 3E 62 | 4E 78 | SE 94 | 6E 110 | 7E 126
17 37 57 77 117 137 UNT | 157 177
1111 S us / ? o) _ 0 Roe
F 15| IF 31| 2F 47| 3F 63 | 4F 79| sF 95 | 6F 11| 7F 127
Address Universal Listen Talk address Secondary address or
command command address command
KEY octal [25 PPU| GPIB code *American Standard Code for Information Interchange
NAK ASCII character
hex |15 21| decimal




Appendix A ASCII Code Table

GPIB Interface Messages (Extended)

Table A-1

A-2

MSG

Meaning defined by PCG

DEL

MSG | !

o

MSG |9

Listener address (MLA) assigned to

equipment

UNT

)

>

=

o

>

MSG |1

Listener address (MLA) assigned to

MSG |9

equipment

UNL

MSG | !

equipment

Sp

!

$
%

(

MSG |9

LLO

SPD

DLE

DC2

DC3

SYN

ETB

SUB
ESC

FS

GS

RS

(SN

(1 |0

MSG | !

GET | CAN | SPE

NUL

SOH | GTL | DC1

STX

ETX

EOT | SDC | DC4 | DCL

ENQ | PPC | NAK | PPU

ACK
BEL

BS

HT | TCT | EM

LF
VT

FF

CR

SO
SI

b7

b6
b5

-

COLUMN

0

1

4
5

8
9

1

b3 [b2|bl

0]010
00

LIL{L] L row!

0(0]0]|0
0(0]0

1

M=

[2]

V

Talk

V

Listen

Y

Universal

\

Address

Address

Address

Command

Command

Group
(TAG)

Group
(LAG)

Group
(UCG)

Group
(ACG)

V

Secondary Command Group (SCG)

Primary Command Group (PCG)




€V

Notes:

[1] MSG=INTERFACE MESSAGE (Sent by ATN of True, Low level)

[2] b1=DIO1...b7=DI07 (b1 through b7 correspond to DIO1 to DIO7 sequence.)GTL
SDC Go to Local

PPC Select Device Clear

GET Parallel Poll Configure
TCT Group Execute Trigger
LLO Take Control

DCL Local Lockout

PPU Device Clear

SPE Parallel Poll Unconfigure
SPD Serial Poll Enable

UNL Serial Poll Disable

UNT Unlisten

(ACG) Untalk

(UCG) Addressed Command Group
(LAG) Universal Command Group
(TAG) Listen Address Group
(PCG) Talk Address Group

(SCG) Primary Command Group

Secondary Command Group

Table A-2 Interface Message Groups

D|D|D|D|D|D|D/|D
1 y 1 1 1 1 1 1 Interface
0 0 0 0 0 0 0 0 message group
8 |76 |5 |4 |3 |21 (G)
Addressed

X
o
o
o

b4 | b3 | b2 | bl command G

Universal

X 0 0 1 b4 | b3 | b2 | bl command G

Listen address

G
y 0 | 1 | 1 | 1 Unlisten (UNL)
x| 1] 0 b5|b4]b3]|b2] 01 éalker Address
Lol ol oo | unakNn
w | 1] 1 65| ba]b3]| b2l b | Secondary
command G

Table A-3 Address Assignments

Address character

Address swich setting

Primary Factory

Talk Listen 5 4 3 2 1 address address
b7 be b7 be b5 by b3 bo b4 set_
10 | o1 [ L[ [L L ecma |
@ SP 0 0 0 0 0 0

A ! 0 1 0 0 1 1

B " 0 0 0 1 0 2

C # 0 0 0 1 1 3

D $ 0 0 1 0 0 4

E % 0 0 1 0 1 5

F & 0 0 1 1 0 6

G ' 0 0 1 1 1 7

H ( 0 1 0 0 0 8

1 ) 0 1 0 0 1 9

J * 0 1 0 1 0 10

K + 0 1 0 1 1 11

L N 0 1 1 0 0 12

M - 0 1 1 0 1 13 Printer
N . 0 1 1 1 0 14 Plotter
(6] / 0 1 1 1 1 15

P 0 1 0 0 0 0 16

Q 1 1 0 0 0 1 17

R 2 1 0 0 1 0 18

S 3 1 0 0 1 1 19

T 4 1 0 1 0 0 20

U 5 1 0 1 0 1 21

\'% 6 1 0 1 1 0 22

W 7 1 0 1 1 1 23

X 8 1 1 0 0 0 24

Y 9 1 1 0 0 1 25

Z 1 1 0 1 0 26

[ ; 1 1 0 1 1 27

\ < 1 1 1 0 0 28

] = 1 1 1 0 1 29

A > 1 1 1 1 0 30

? — 1 1 1 1 1 31 UNL,UNT

d|qel apo |IDSV V xipuaddy
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Appendix B Comparison Table of Controllers' GPIB
Instructions

address,&H08;

Controller
Function
PACKET V (Anritsu) PC-9800 series (NEC) IBM-PC HP9000 series
Outputs data to a WRITE PRINT CALL OUTPUT device
device @ device number; data | @ listener address; data IBWRT() | selector;data
Outputs binary data BIN WRITE .
10 a device @ device number: data WBYTE command;data
Assiens data entered INPUT @ talker address,
! SSlg“Z a e? ¢ | READ listener address;variable LINE | CALL ENTER device
rOI.n;l evicetoa @ device number:variable | INPUT @ talker address, IBRD() selector;variable
vanable listener address;variable
Assigns binary data
. BIN READ o
entered.from a device @ device number: variable RBYTE command;variable
to a variable
Initializes an interface CALL ABORT
function IFC @ select code ISETIFC IBSIC() select code
CALL REMOTE
Turns REN line on REN @ select code ISET REN IBSRE() device selector
(select code)
LCL @ select code IRESET REN LOCAL
(sets all devices local) CALL device selector
LCL @ device number | WBYTE &H3F listener IBSRE() | (select code)
Turns REN line off (sets only specified address,secondary LOCAL
devices to listeners, and | address,&H01; ICI;T_%)LC( ) device selector
sends out GTL (select code
command) + primary address)
COMMAND CALL
Outputs interface @ select code IBCMD() | SEND
messages (messages) | : character string for CALL select code .
and data message [;data] IBCMDA() | ;message string
(asynchronous)
WBYTE &H3F ,listener
Triggers a specified . ’ CALL TRIGGER
device TRG @ device number | address,secondary IBTRG() | device selector
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Appendix B Comparison Table of Controllers’ GPIB Instructions

B-2.

Controller
Function
PACKET V (Anritsu) PC-9800 series (NEC) IBM-PC HP9000 series
CLEAR
DCL @ select code WBYTE &H3F,&H14; device selector
(all devices bearing a (selector code)
Initializes devices specified select code) CALL CLEAR
DCL @ device number | WBYTE &H3F, IBCLR() |device selector
(specified devices only) listener address, (selector code +
secondary address,&H04; primary address)
Disables a device
from being switched . LOCAL
over from femote to LLO @ select code WBYTE &H3F, &H11; LOCKOUT
local
Transfers control to a RCT @ device number WBYTE talker address, I?BI?DIEI)_T PASS CONTROL
specified device &H09; ()
Sends out a service CALL REQUEST
request SRQ @ selectcode | ISET SRQ IBRSV() | select code
Performs serial STATUS POLL CALL SPOLL
polling @ device number IBRSP() | (device selector)
(function)
CALL
. IBEOS()
Sets a terminator code | TERM IS CMD DELIM CALL
IBEOT()
Sets a limit value for CALL
checking a timeout CMD TIMEOUT IBTOM( )
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Section 1 General

1.1

1-2

General

The MT8801C Digital Mobile Radio Transmitter Tester is a test platform having all
the hardware needed to test digital mobile communication terminals. The perfor-
mance of radio equipment can be efficiently evaluated by using it with optional test
software.

The frequency usage of radio equipment is becoming more efficient, and the equip-
ment is becoming faster and more digitalized. The MT8801C Spectrum Analyzer
function (option 07) is suitable for signal analysis of such equipment.

Its C/N, distortion, frequency and level accuracy, and other basic performances are
excellent. Operation can be performed easily using software menu screens.

Because frequency domain and time domain waveforms can be switched and dis-
played with one touch, signal analysis of radio equipment can be carried out effi-
ciently.

A MEASURE function allows measurements corresponding to various applications.
Noise measurements, C/N ratio measurements, occupied frequency bandwidth mea-
surements, adjacent channel leakage power measurements, mean power measure-
ments, and evaluation of other radio equipment performances can be easily per-
formed.

Because the Spectrum Analyzer function (option 07) uses high-speed digital signal
processing technology, its main transmitting and measurements can be performed

quickly and accurately.



1.2 Manual Composition

1.2  Manual Composition

This manual is made up of the following sections.

Section 1 General
Describes the introduction, function specifications and performance of this instru-

ment.

Section 2 Panel Layout
Explains the basic items for operating this equipment.

Section 3 Operation

Explains basic operation and how to operate for each measurement item.

Section 4 Performance Test
Explains the performance test method for this instrument.

Appendix A Soft-Key Menu
Appendix B Keywords Index
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1.3

Specifications

The MT8801C Digital Mobile Radio Transmitter Tester option 07 specifications are
listed in Table 1-1 below.

Table 1-1

Option 07: Spectrum Analyzer (1/2)

Frequency

Frequency setting range

0 Hz to 3 GHz (Band 0)/10 MHz to 3 GHz (Band 1)
Setting resolution: 1 Hz

Frequency display accuracy

+ (display frequency x reference frequency accuracy + span x span accuracy)

Marker frequency display accuracy

Normal marker: Same as display frequency accuracy,
Digital marker: Same as span accuracy

Frequency span

Span setting range: 0 Hz and 10 kHz to 3 GHz (Band 0)
0 Hz and 10 kHz to 2.99 GHz (BAND 1)
Span accuracy: +2.5%

Resolution bandwidth

Setting range: 300 Hz to 1 MHz (3 dB BW), 1-3 sequence
Accuracy: £2% (300 Hz to 300 kHz), £10% (1 MHz)
Selectivity (60 dB: 3 dB): <5: 1

Video bandwidth

3 Hz to 100 kHz (1-3 sequence) and thru
(The resolution bandwidth limits the setting range.)

Sideband noise

<-95 dBc/Hz (frequency 1 GHz, 10 kHz offset)
<115 dBc/Hz (frequency 1 GHz, 10 kHz offset)

HPF

HPF On/Off (Band 1)
Bandwidth: 1.6 GHz to 3 GHz

Amplitude

Band 1

Maximum input level

+40 dBm (MAIN connector)
+20 dBm (AUX connector)

Continuous average power:

DC:0V

Level measurement .
Average noise level

At 1 kHz resolution bandwidth, 10 Hz video bandwidth
At MAIN connector, input attenuator 20 dB

<-90 dBm (10 MHz to 2.2 GHz)

<-85 dBm (>2.2 GHz)
At AUX connector, input attenuator 0 dB

<-110dBm (10 MHz to 2.2 GHz)

<105 dBm (>2.2 GHz)

Residual response

<—70 dBm (MAIN connector, input attenuator 20 dB)
<-90 dBm (AUX connector, input attenuator 0 dB)

Overall level accuracy

At MAIN connector, reference level +10.1 to +40 dBm, 0 to —50 dB of reference level
+1.5dB
At AUX connector, reference level —9.9 to +20 dB, 0 to —50 dB of reference level
+1.5dB

Reference level

Setting range: —60 to +50 dBm (MAIN connector)
—80 to +30 dBm (AUX connector)
Setting resolution: 0.1 dB
Accuracy: When input attenuator, resolution bandwidth, video bandwidth, and
sweep time are set to auto at frequency 100 MHz and span 2 MHz
after calibration
MAIN connector
+0.5dB (+10.1 to +40 dBm)
+1.0 dB (-60 to +10 dBm)
AUX connector
+0.5dB (-9.9 to +20 dBm)
+1.0 dB (-80 to —10 dBm)
Resolution bandwidth switching deviation: £0.1 dB referenced to 3 kHz resolution
bandwidth

Frequency response

0.5 dB at input attenuator 30 dB (AUX: 10 dB), ambient temperature 18 to 28°C,
referenced to 100 MHz
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Table 1-1 Option 07: Spectrum Analyzer (2/2)

Amplitude

Log linearity

Frequency 10 MHz to 2.2 GHz, reference level >+0 dBm (MAIN connector), >-20 dBm (AUX connector)
+0.5 dB (0 to —50 dB, resolution bandwidth <1 MHz)

+1.0 dB (0 to —70 dB, resolution bandwidth <30 kHz)

+1.0 dB (0 to —80 dB, resolution bandwidth <1 kHz)

Spurious response

Second harmonic distortion:  Mixer input level =30 dBm
<55 dBc (input frequency 10 to 100 MHz)
<-60 dBc (input frequency 100 to 1500 MHz)

Sweep

Sweep time setting
range

100 ms to 1000 s (frequency domain sweep)

100 ms to 1000 s (time domain sweep, resolution bandwidth <1 kHz)

10 ms to 1000 s (time domain sweep, 3 kHz<resolution bandwidth <10 kHz)
1 ms to 1000 s (time domain sweep, resolution bandwidth <30 kHz)

Trigger switch FREERUN, TRIGGERED
WIDEIFVIDEO : Bandwidth (3 dB): 220 MHz
Trigger source EXT : Trigger level: TTL level

Trigger slope  : RISE/FALL

Trigger delay Range: 0 us to 100 ms, resolution: 2 us
Displays the spectrum of the signal input in the specified gate zone on the frequency domain display.
Gate sweep Gate delay: Range: 2 us to 100 ms from trigger point, resolution: 2 us

Gate width: Range: 2 ps to 100 ms from gate delay point, resolution: 2 us

Functions

Marker function

Signal search: PEAK— CF, PEAK— REF

Zone marker: NORMAL, DELTA

Marker— function: MARKER— CF, MARKER— REF, ZONE— SPAN

Peak search: PEAK, NEXT PEAK, NEXT RIGHT PEAK, NEXT LEFT PEAK

MEASURE function

Noise power: dBm/Hz, dBm/ch

C/N ratio: dBc/Hz, dBc/ch

Occupied frequency bandwidth: N% of POWER method, XdB down method

Adjacent channel leakage power: REF: TOTAL POWER method, REF: REF LEVEL method
Specified channel display (2 channels x 2), graph display

Average power in burst: Average power in specified time range of time domain waveform

Number of data points

501 points

Detection modes

POS PEAK : Displays the highest point among the sample points
NEG PEAK : Displays lowest point among the sample points
SAMPLE : Displays the instantaneous value at the sample point

Trace A : Displays the frequency spectrum.

Display function Trace B : Displays the frequency spectrum.
Trace Time : Displays the time domain waveform at the center frequency.
NORMAL Update display)

Storage function

(
VIEW (Display hold)

MAX HOLD (Maximum envelop display)
MIN HOLD (Minimum envelop display)
AVERAGE (Average value display)
CUMULATIVE (cumulative display)
OVER WRITE (Overwrite display)
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Section 2 Panel Layout

The contents of this section are the same as the contents of Option 01 [3.1 Panel

Layout] in this manual. Therefore, refer to Option 01 [3.1 Panel Layout].
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Section 3 Operation

This section describes how to operate the spectrum analyzer.

Section 3.1 describes the basic operation procedure using switching the operation

screen.

Section 3.2 and later sections describe the operation procedure for each function key

in detail.

[ linthe following descriptions indicates main function keys (F1 to F6), and
indicates function keys (F7 to F12).

3.1 Basic Operation ........ccccveeeiiieenieenieesee e 3-3
3.1.1  Signal display .......cccceveeeeiniiiiiiieeeiee e 3-3
3.1.2  Marker operation .........cccocoeverieeiiiee e 3-7
3.1.3  Screen hard COPY ....occveeriiieiiiiieie e 3-8
3.2  Position of Operation Keys .........ccocvevieeirieiieenieenan 3-9
3.3  Setting Observation of Frequency...........ccccceeiieennne 3-10
3.3.1 Center-Span Mode ........ccccoevvvviiiiiiiieeeee, 3-10
3.3.2 Start-Stop Mode ....ccooeeiiiiiiiii 3-11
3.3.3 Setting Step Size with Step Keys ................ 3-12
3.3.4 Setting Full Span/Zero Span ..........cccoeceeeenns 3-13
3.3.5 Frequency Bands ........cccocoviiiieiiiiiee e 3-14
3.4 Level Range Setting .......cccccoviieiiiiieiiiiee e 3-15
3.4.1 Setting Reference Level.........cccccoevveevieennen. 3-15
3.4.2 Setting Log Scale ........cooviiiiiiiiiiiiiiees 3-15
3.4.3 Setting Reference Level Step Size ............... 3-16
3.4.4 Setting Attenuator ..........occoceiiiiiiiiee 3-16
3.5  Marker FUNCHON ......oviiiiiie e 3-17
3.5.1  Zone Marker/Current Maker ..........ccccoecueeens 3-17
3.5.2 Normal Marker ........cccooeeiiiiiiiiiieeiiieeeeeee 3-20
3.5.3 Delta Marker ......cccoceiiieiiiiiieiiee e 3-21
3.5.4 Mkr — CF/Mkr — RLV ..ooriiiiiiiieeeeeee 3-22
3.5.5 Z0Ne — SPan ..ccceeiiiiiiee e 3-23
3.5.6 Marker Off ..o 3-24
3.5.7 Display Line .....ccooceeiiiieiiiiee e 3-24
3.6 Marker Search FUNCHION .......cccevviieeiiiiiie e 3-25
3.6.1 Peak Search .......ccocoiiiiniiies 3-25
3.6.2 Next Peak Search ......ccccoooeiiiiiiiiciiee 3-25
3.6.3 Next Right Peak Search/Next Left Peak
SEAICH ..o 3-26
3.6.4 Peak —» CF/Peak — RLV .....cocceiiviiiiiieens 3-27
3.6.5 Setting Search Resolution .........ccccceeveeennnee 3-28
3.6.6 Setting Search Threshold ...........cccccceeeeennne 3-29
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3-2

3.7

3.8

3.9

3.10

Coupled FUNCHON .....cooiiiiiiieiiee e 3-30
3.7.1 Resolution Bandwidth (RBW) and Sweep

TIME e 3-30
3.7.2  Video Bandwidth (VBW).......ccccconiieiiniienennn 3-32
3.7.3 Input Attenuator (Attenuator) .......ccccooeeunneen. 3-33
3.7.4 Automatic Calibration ...........ccccoeviieiininennnnn 3-34
Selecting the Display Mode .........cccocviviiinieiiiienen. 3-35
3.8.1  Trace Freq....ccocoieeiineiiiiee e 3-35
3.8.2 Time Domain ......ccovcvieeiiiiniieie e 3-37
3.8.3 Storage Mode.......cccooiiiiiieiiiiie e 3-41
3.8.4 Setting Storage Mode ........cccceeveveiiieiiiennen. 3-43
3.8.5 Averaging Function .........ccccooiiiiniiiiienne 3-44
3.8.6 Max Hold and Min Hold Functions ................ 3-47
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3.9.2 Single Sweep Mode ......cccceeeviiiiiiiiiiiieee 3-50
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3.1 Basic Operation

3.1 Basic Operation

The basic operation rules and features of the spectrum analyzer are explained using
basic operations.

The operation contents are shown on the right.

The following descriptions assume that an external S00 MHz signal is applied to the
input connector.

We recommend that you read this section while actually operating the MT8801C.

Operation contents
3.1.1 Signal display
3.1.2 Marker operation

3.1.3 Screen hard copy

3.1.1 Signal display

(1) Turn on the power.

Press the rear panel power switch, then press the front panel power switch.

The Setup Common Parameter screen shown below is displayed. (Fig. 3-1)

Tr Measure
<< Setup Common Parameter (COMA) >»
Freguency
Channel B Freguency H | = [ 887.650000MHz ]
Channel Spacing HE 1.250888MHz 1 -
Modulat ion
Level fralysis
Reference Level ;[ 39.8dBm] =
Sigral RF Pouer
Measuring Object : [Reversel
Data Rate ;[ 9688bps/ 144880ps] -
Modulation Aralysis Length @ [ 615PNchipl Ocoupied
Filter : [Filteringl Earduidth
PN Synchronization [ PN Searchl Spurlobis
PN Offset : [ BPNchipl cloge to
= Reference s L Nothing] [the Carrier
PN Trigger Edge : [Risel
PN Trigger Delay [ 8, 888PNchip]
User Cal Factor ;[ B8.8edB]
1 P
1 I
TH Main Func
Measure On
Fig. 3-1

This is the radio equipment test software setup screen. Switch to the MT8801C ini-

tialization and spectrum analyzer mode screen.
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(2) MT8801C initialization.

Press the [Main Func] key (F6). (Fig. 3-2)

TR Measure
<< Setup Common Parameter (COMA) >»
Freguency
Channel B Freguency L 1 = [ 887.650008MHz1
Channel Spacing HE 1.250888MHz 1 -
Modulation
Level Analysis
Reference Level ;[ 39.8dBm] N
Sigral RF Fower
Measuring Object [Reverse]
Data Rate ;[ 9688bps/ 144880ps] -+
Modulation Aralysis Length @ [ 615PNchipl Occupied
Filter : [Filteringl Eanduwidth
PN Synchronization [ PN Searchl SpurioUis
PN Offset : [ BPNchipl close to
= Reference s L Nothing] the Carrier
PN Trigger Edge : [Risel
PN Trigger Delay [ 8, 888PNchip]
User Cal Factor ;[ B8.8edB]
[
(K
TH & RR Spectrum Analog Recall Sawve Main Func
Tester fAnalyzer Tester | I 0+t
Fig. 3-2
Press the Next Menu key (< -

When the Main Func key is On, keys
F1 to F5 indicate the MT8801C

measuring instrument modes.

When the Main Func key is Off, keys
F1 to F5 indicate the menus related

to the current screen.

Press the ’ Instrument Setup ‘ key (F2). (Fig. 3-3)

< Instrunent Setup > Mat"“‘me”‘; Change the settings of this screen with
Frequency  Reference Frequency @ [1@MHz] Date the cursor keys:
RF Input : [Maind ¥ E Cancel <) [~
I | al=lcale
Display  Diselay Title : [User Definel ) Move the cursor to the item you want
. *
Clock Display @ Lrizm/on g Power On to change using the arrow keys, and
Initial
Interface Connect To Controller : [GPIB 1] .
press the Set key. A list of parameters
GPIB Address : 611
that can be changed appears. Select
RS232C Baud Rate : [2488bps]
Parity : [Evenl h ir ram T in h IT
bte bit ! tabira the desired parameter using the arrow
Stop Bit P Lpit ] key, and enter the selected parameter
Hard Copy  Output Device HEN-ilc 1 .
Type : [BMP(BEL)] by pressing the Set key.
Alarm : IOn 3 \ 1 |
Chanhge Instrument Change File Main Func
System Setup Color Operat ion | I Ot

Fig. 3-3

Set the input connector (RF Input) and hard copy here.

Set the parameters indicated by the arrows in Fig. 3-3 to [Main], [Printer (Parallel)],

and [ESC/P] respectively.

(3) Enter the spectrum analyzer mode.

Return to the screen of Fig. 3-2 by pressing the Next Menu key @ .

Enter the spectrum analyzer mode by pressing the| Spectrum Analyzer ‘key (F2).
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(4) Move the signal to the center of the screen.

Press the key (F1). (Fig. 3-4)

MKR : 1 - <aoiGH
Cas 2 g, i Frequency When frequently used keys such as
RE IMHz AT 20cB
L Center :
RLY;-10.0006 VB FF: 5T 180s _— Fren Frequency, Span, and Amplitude
Fand 1 it are pressed, they automatically
' ' ar
Centter firaq = ; 3 Freg enter the state in which Center
1.505 000|000GHz | | ¢ S £ |
: Stop requenc an, Reference Leve
~ Il . ] 3 YA T | ' Fr‘eq q y’ p ’
I A T s S L T I s are selected, and values can be set
. ; Peak —> CF
! I to the entry area shown below.
\\CF?‘\
Step STos . . .
— | This part of the display is called the
Band entry area. When a menu is
- ‘ H selected, this area displays the
ST:18rHz P :3.000GHZ )
[z ] current setting of that parameter.
Frequency Span Amp 1 tude Marker  |Feak Search Main Func The set value can be changed by
On
entering data in this area.
Fig. 3-4
Set the center frequency to 500 MHz by entering [5]0]0]MHz| from the numeric key-
pad. (Fig. 3-5)
MKR : SEaErH .
M e i Frequency There are three methods of entering
RE IMHz AT 20cB .
RLY :~10. 0dB VB DFF 5T 180us Lenter parameters: direct entry from the
1608 . ; TrA Freq
‘ Fand 1 ctart numeric keypad, step key, and
' ' ar
Center Freq = : } Freq rotary knob.
500{ 000 JOOMHz i !
Stop
] A IJ. Fr‘eq
O A T e T i e e
Peak —> CF
CF
Step Size
s
Band
CF :508MHz Span:2.99GHz
1 B
Frequency Span Amplitude Marker Feak Search Main Func
On
Fig. 3-5
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(5) Expand and display the signal.

Press the key (F2), then expand the signal by pressing the step key
several times. (Fig. 3-6)

MR : S66 | aasEMH= ] Span
— 1< .&2=ZdBEm
RE 18kHz AT 26dB Sean
RLY:-10.66dB) VB OFF ST 19@ns P
T6cE j ' Tr=A
| Band 1
: ] Full Span
Freq Span|= ' :
1.000 000MHz i
T J l E Zero Span
B E p
' [ | : Band
L L ! |
CF :508. 666MHz Span: 1. 66MHz
(K
Frequency Span Amp L itude Marker Feak Search Main Furc
On

Fig. 3-6
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3.1.2 Marke

r operation

Check that the signal frequency and level are displayed in the marker display area.
The zone marker automatically captures the peak signal in the zone range and displays

its frequency and level.

To check the Peak — CF function, move the signal away from the center of the screen.
Press the key (F1), then change Center Freq by turning the rotary knob.

(Fig. 3-7)
MR : 199 . 6ESSMH . . -
et ol I Freauency Pressing the function key indicated
RE lokHz AT 20B
RLY :~10. 0dB YB OFF 5T 180ns anter by * opens another menu.
T6cE ; T Tr=A| req
Band 1
f\ Start
Center Frdg = Freq
499|700 0pOMH il
Stop
l ] Freg
{ \ Peak —> CF
W%W ”"JWM M NW'(“’ W WWM How many pages the function key menu
CF
= i P | Step Size has and which page is currently
1 * .
Bard / displayed can be checked.
D% To change the page, press the Next
CF :499 . 7a8IHz Span: 1 .@ErHz
Menu key.
Frequency Span Amplitude Marker Feak Search Main Func
On
Fig. 3-7

Press the | Peak Search |key (F5). (Fig. 3-8)

The marker seizes the signal.

MFE - So. | aasriH
— 14 _B2dBm

= i Peak g

———— The menu title is displayed above the

RB 18kHz AT 200B . .
RLY: =10, 00dE VB OFF ST 16@ms Peak function keys. You can check which
s ‘ T 1A Search
i [pand 1 function key corresponds to the
; f\ : Mest Peak
Zone Center = ‘ : current menu status.
500008 0POME} RiE
T ] ; Peak->CF
I\ ; Peak—>RLY

|
f

T i —

1 T T 1 Marker

Delta

IMarker

|| B

CF 1499, 768MHz

Span:l.0@MHz

1 | P

Frequencsy Span

Amplitude Marker Feak Search Main Fune
On

Fig. 3-8
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3.1.3

3-8

Press the Peak — CF key (F9). The signal moves to the center of the screen. (Fig. 3-

9)
MR - S0e  aazriH= Peak
— 14 _BacdBm
RB 18kHz AT 26cB Penle
RLY:-18.06dB VB OFF ST 188ns
166 . : TFA Search
| ?x ! Bard 1
: J\ : Mext Peak
Zorne Center = ' :
500,008 0DOMH HRE
T } \ E Peak->CF
: [{ l| ; Peak->RLY
T T T :T U Marker
: : Delta
. : Marker
P H:
CF:568 .888MHz Span:l.0@Hz
1 P
Frequency Span A1 itude Marketr Feak Search Main Fune
On

Fig. 3-9

Screen hard copy

The screen display can be printed on a printer via the rear panel parallel interface.
Any ESC/P command system printer can be used.

Press the key at the top of the numeric keypad.

The screen currently displayed is printed.

The screen display data can be stored to a floppy disk by setting the Hard Copy in the
screen below to [file] and [BMP (B&W)].

Inst rument
<< Instrument Setup >»
Date
Frequency  Reference Frequency : [18MHz]
RF Input : [Maind E
Time
Display Display Title : [User Definel
Title HE 1 "
Clock Display : [YYAHMADD ] POWef on
Interface Connect To Controller : [GPIB ] Initial
GPIB Address : [81]
RS232C Baud Rate : [2488bps]
Parity : [Even]
Data Bit : [8bits]
Stop Bit : [1bit 3
Hard Copy  Output Device il N
Type : [BHP(B&L] -~
Alarm : [On 3 1 |
Change [hstrument Change File fain Func
System Setup Color Operation Off
Fig. 3-10
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3.2 Position of Operation Keys

This sections shows the position of the operation keys described in Section 3.3 and
subsequent sections.

MK : S80 . 2aSHH= i Peak
—14 .2adEm

RE 10kHz AT 208 Pesk

RLY :~16.60dB YB OFF ST 168ms et

16dE 5 ; TrA eard

?W . Bard 1
1 Mext Peak

Peak->RLY

Nl
i [ \ i Peak->CF
Ak
1N
i

T i : :T ' ! Marker

Delta
Iarker

H:
1 | PR

Frequency Span Amp1itude Marker Peak Search Main Func
| On

\ Vi \ _m_
Fig. 3-11 ]l | 3.6 Peak Search Function |
| 3.5 Marker Function |
| 3.4 Level Range Setting |

3.3 Observed Frequency Setting |

CF:5608 .688MHz Span:|.BEMHz

i Frequency
MR : 329 . 99sH=
— 1< | @EacdBEm RB 18kHz AT 20cB Certer
ELY:—16.66d8) VB OFF ST 166ms F
6B T Tr= reg
1 ﬁ ! Band |
: ‘ Start
. ! Freg
: / \ 0 Stop
' l ] E Freg
: ,J l| ; Peak -> CF
W 0 i Lol
hd T el e ol :
T 1 1 ; ‘ T M ' ﬂwbﬂ Band
CF 499, 998z I Span:l.8EMHz
Coupled Trace—Freq || Trace—Time Triggers Measure Main Func
Fuction Ggte On
Fig. 3-12

| 3.10 Measurement Function |

| 3.9 Sweep Method Selection |

| 3.8 Display Mode Selection |

3.7 Coupled Function |
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Setting Observation of Frequency
Center-Span Mode

3.3

3.3.1
(1) Setting center frequency
ooood
TEN
Frequency »oooo
oooo KEY

—» Step KEY  (Use the CF Step Size key to set
the step size.)

7a\

>

(2) Setting frequency span

=]=]=] =
Span »cooo
oooo KEY

—» Step KEY (1/2/5 sequence)

7\

>

Note:
When frequency span is 200 kHz or less, warming up might be necessary until

the observation frequency becomes stable after turning on the power.

X Tr-A

A L..H/ \‘ PR ( A,
U i 1 N.’M’

‘\ rFow | e
it el e i ol IR RS

CF:1.000 000 GHz Span:1.00 MHz
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3.3.2  Start-Stop Mode

(1) Start frequency

Frequency

——p Start Freq —

TEN
KEY

0o0oo
oooo

oooo
oooo

(2) Stop frequency

Frequency

——p Stop Freq —

Notes:

i

TEN
KEY

7\

0ooo
oooo

oooo
oooo

i

» Because the step keys [ ] are the step keys for the center fre-
quency, the start and stop frequencies are also changed.

» The stop frequency may also vary depending on the values of the frequency

span setting resolution and start frequency.
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3.3.3

3-12

Setting Step Size with Step Keys

To use the step keys[ ] to change the step size of the center frequency,

register the step size as follows:

Frequency

ooo.d
————> CFstepSize ——> 5555
ooood

TEN
KEY




3.3 Setting Observation of Frequency

3.3.4  Setting Full Span/Zero Span

M

(2

Setting Full Span

In the normal operating state, pressing P&SSS the key allows the entire frequency

range of the spectrum analyzer to be swept over the full span. However, this
setting also initializes the parameters except the frequency range.
To set the full span and leave the other parameters unchanged, perform the fol-

lowing key operations.

Span ———> FullSpan

For Band 0, 0 to 3 GHz
For Band 1, 10 MHz to 3 GHz

Setting Zero Span

The Spectrum Analyzer can operate as a selective level meter in which the hori-
zontal axis is graduated as a time axis by setting the frequency span to O Hz. The
rising and falling edges of burst waves can also be observed and measured.

Performing any of the following key operations allows the spectrum analyzer to

operate in the zero panel (time domain) mode.

o () ()

. Span Zero Span

e |Trace-Time

For further details on the zero span (time domain) mode, see SECTION 3-8, “SE-
LECTING THE DISPLAY MODE.”
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3.35 Frequency Bands

3-14

In the Spectrum Analyzer, the O to 3 GHz frequency range consists of the following

two bands:
e BandO ............... 0to 3 GHz
e Bandl1 .............. 10 MHz to 3 GHz

In the initial state, the wide dynamic range Band 1 mode that is selected.
Perform the following to set the Band 0, when the observe the frequency lower 10
MHz.

Span Band Band 0
Frequency Band 1 Select any of these buttons.
return



3.4 Level Range Setting

3.4 Level Range Setting

The following table shows the reference level (top of amplitude scale) range of this

spectrum analyzer.

Input terminal | Units | Reference level range
Main dBm — 60 to +50 dBm
Aux dBm — 80 to +30 dBm

dBm: Units system that assumes 1 mW/50 Q is 0 dBm.

Use the unit key [ and ] is possible.

3.4.1 Setting Reference Level

Select the reference level (top graticule of the amplitude scale) by performing the

following key operations.

Amplitude 4

0ooo
0ooo
0ooo
oooo

SR <

3.4.2  Setting Log Scale

— () Step KEY (

7a\

TEN
KEY

the step size is the value set by
Reference Level Step Size.

To set the amplitude scale to log scale, perform the following key operations.

Amplitude ———> Log Scale 10 dB/div < Select one of
5 dB/div the scales.
2 dB/div
1 dB/div
Return
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3.4.3

3.4.4

3-16

Setting Reference Level Step Size
To change the reference level with the step keys [ ], set the step size by

performing the following key operations.

Amplitude ———> Ref Level 1 Div < Select one.
Step Size _2Div__
5 Div
10 Div

Manual
Return _‘

\% Manually enter the step size in dB units from the ten keys.

Setting Attenuator

>

mplitude ———-—=> Attenuator Auto —> Automatically set the input attenuator.

Manual = ——> Set the input attenuator with
the ten keys, step keys, and rotary knob.
Return



3.5 Marker Function

3.5 Marker Function
3.5.1 Zone Marker/Current Maker

The part enclosed in dotted lines in the center of the screen shown in the figure below
is called the zone marker.

The current marker within this zone marker normally moves to the maximum level.
The frequency (or time for time domain mode) and level at the current marker point

(intensified point) are displayed at the top left-hand corner of the screen.

Frequency Level

MKR:

-‘ Zone Marker

Tr-A

Current Maker I._.

I
A

RN SRPEN R N

——

[ ——
L

L - — .__;y—r_/:,....lk.. S —

I Y S b S |

Zone Center Frequency
Zone Width

(1) Changing Zone Marker Width

The zone marker width is initially set to 1 division, but can be changed from 1

point to 10 divisions by performing the following key operations.

Marker ———> Zone Width —> Spot
— 1 Div
> 2 Div
— 5 Div
> 10 Div

> return

Select one.

The zone marker width can be arbitrarily set from 1 point to 10 divisions by
rotary knob.
The zone marker width can be arbitrarily set from 1 point to 10 divisions by the

corresponding frequency input from the ten keys.
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When the zone marker width is set to 1 point (Spot), the zone marker becomes a
vertical line. This is called a spot marker. Since the marker center frequency and the
current marker frequency coincide, the level at the desired frequency can be mea-

sured.

Example of Spot Marker (Zone Width: 1 Point)

Tr-A

P A0

If the zone marker is set to 10 divisions when the zone center frequency is at the center
of the frequency axis on the screen, the current marker will always move to the maxi-

mum peak level over the entire range of the observation frequency.

Example of Zone Width: 10 Divisions

- ——— oy o ———— - [ ———

| Tr-A:

-k -t -

Since the zone width in the time domain mode always becomes 1 (Spot), it cannot be

changed.

3-18



3.5 Marker Function

(2) Changing Zone Marker Position

The center frequency (time) of the zone marker is initially centered on the fre-
quency (time) axis on the screen. By performing the following key operations,
the zone marker can be moved from the left end to the right end of the frequency

axis (time) on the screen.

oooom
Marker p CO0OS TEN (Use the ten keys to set the zone marker
EECS KEY  position as frequency or time.)

—» Step KEY  (Use the up-down keys to move

the zone marker position in

/ \ 1 division steps.)

=

In the delta marker mode, setting the zone marker center frequency (time) with
the ten keys results in entry of the delta marker value (difference between refer-

ence marker and current marker).
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3.5.2

3-20

Normal Marker

A single marker is indicated by ¥ at the maximum level within the zone marker. The

frequency and level at that point are displayed digitally.

The normal marker is initially set to ON. When the current state is another marker

mode, or when the normal marker is set to OFF, perform the following key operations

to set the normal marker to ON.

Marker

———> Normal Marker

MRK : 1.023 GHz
—32.6 dBm Current marker

Tr-A

NN

The normal marker displays the absolute level. By setting a display line, the normal

marker can also display the level relative to a given level specified as a reference line.



3.5 Marker Function

3.5.3 Delta Marker

The current marker position when the delta marker is set to On is fixed as the refer-
ence marker (reference point). Then, as the current marker is moved, the reference
marker and current marker frequency (time) and level differences are displayed digi-
tally as delta marker values.

In the delta marker mode, the reference marker is indicated by [J .

To set the delta marker to On, perform the following key operations.

Marker ———> Delta Marker

DLT : -9.90kHz
-40.3dB

Tr-A

= ! Reference marker

i
1
i
: mk
l
]
[

Current marker

I

ISP S R A o A VSO EUS A

L T O T T - N

Press the Delta Marker key in the delta maker mode. The reference marker moves to
the current marker position and switches to the delta marker mode with that point as
the reference point.

Varying the spectrum waveform in the delta marker mode does not change the marker
frequency level. The reference marker is not necessarily always on the waveform
because it remains unchanged. Also, when the reference marker cannot be positioned
on the screen by changing the observation frequency and level and range, it is at the

edge of the scale lines.
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3.5.4  Mkr —» CF/Mkr — RLV

Sets the current marker frequency or level to the center frequency or reference level.

Marker Mkr — CF
E | E A R Tr-A
A v
1 1 ' 1
I \ | I
HE L W
L \‘: \ IEHIHE
i , oal I
M—b\ﬂ\ f'ﬂ]ﬁ ‘ i l\: \ —17
; !l I ' l ] I .Y ! 'v'
L > Mkr— RLV

1<

L - j_-..-_- JU N S o
> $
=
5
r
N

Tr-A

|1

M
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3.5.5 Zone — Span

To set the zone marker center frequency and width to the center frequency and fre-

quency span, respectively, perform the following key operations.

Marker Zone — Span

Tr-A

VR, SRS PG R S e T

—1——4
S P,

(VAN

I Y gy EREEDUN SR R R A e

K

Tr-A

—

R DI SR SRR P --—}-.—.&.

Na Wi

A

’_" IR S PP WP, BN S gy afiSON
==} -~ =

The zone width remains unchanged.
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3.5.6 Marker Off

Marker ——> Marker Off
(Display page 2 of the menu by pressing the Next Menu key.)

The marker disappears from the screen. When the Normal Marker key is pressed, the

marker is displayed.

3.5.7 Display Line
In the state in which a horizontal line which indicates a given level is displayed on the
scale, the display line can be used as the frequency response measurement guideline,
or as the reference line of the marker level measurement or pass/fail judgement with a

standard line.

(1) Setting Display Line

To turn the display-line On and Off and to set the display-line level, perform the
following key operations.

Marker ——= Display Line

(Display page 2 of the menu by pressing the Next Menu key.)

———> Display Line Turn the display line On and Off by pressing this key.
_On Off

———> Display Line Enter the display line level from the ten keys, etc.
Level
—50.00 dBm

———> Marker Level Select if the marker level is set by absolute value or relative
Abs Rel value (relative to display line) by pressing this key.

L———> Return

/ Display line

ADA

IMAAALAAANAA
A Al A

0 Y O 1 s A OO O
-4 =1t - - HA - 44 -

Display-line On and Off are common to all traces (A, B, Time).

The display-line level and Abs/Rel can be selected independently for each trace.

3-24



3.6 Marker Search Function

Marker Search Function

Peak Search
Peak Search detects the maximum level point from the entire trace in which a marker

is displayed and moves the marker to that point.
To Execute Peak search, perform the following key operations.

3.6
3.6.1

Peak
Search

Y
\
Y
Tr-A

\

ARV

LT
$
e

\]

<
-
=

-

]

Next Peak Search
Next Peak Search detects the next largest peak relative to the current marker level and
moves the marker to that point. (When there are two or more peaks with the same level

3.6.2

on the screen, the left most peak is detected.)
Execute Next Peak search by performing the following key operations.

Peak ——> Next Peak
]

Search
;’
i
N i
v ;
* ;
. \ 4
[\ Y
\
\
\
\

\
A
\

\
Tr-A

P— .

]

-
—

<
<
<b
-
=

The next largest peaks can be detected and the marker can be moved to those peaks by
3-25

executing Next Peak Search consecutively.
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3.6.3

3-26

Next Right Peak Search/Next Left Peak Search

Next Right Peak search and Next Left Peak Search detect the adjacent peak level to

the right or left of the current marker and move the marker to that point.
To execute Next Right Peak Search and Next Left Peak Search, perform the following
key operations.

Peak
Search

Next Right Peak
~N

L > Next Left Peak

N |
N\ / /
\\\ /’, ////
\\\\ /, ///
% Tr-A |7
DA
Y / ,,’
N
I \ i
Ll \ i
L] \
AR Ah 2 W/\ \ /\J \ L,
Wy A Y

The adjacent peak level to the right or left can be detected and the marker moved to

that peak by executing Next Right Peak Search or Next Left Peak Search consecu-

tively.

Note:

When marker search is executed, the marker is moved to the specified Peak or

Dip point, and the zone marker center frequency is simultaneously moved to

the marker point. After that, when sweep is executed within the zone marker,

the marker moves to the maximum point within the zone marker. Therefore,

marker search other than Peak search should be executed with sweep stopped

or with the zone width set to 1 point (spot marker mode).



3.6 Marker Search Function

3.6.4 Peak — CF/Peak — RLV
(1) Peak — CF

Peak

—— > Peak — CF
Search —

Sets the maximum peak point on screen and the zone marker to the center fre-

quency.
HHEED T T-A
1 1 I 1
i I
| 1 !
A . i
\ I\ R | [l
T O O — > T
, | N TR |
A A/ ‘1 \ AA \ 1 :AY : WM \ : \: \
T T Al W R, o
! K I IR !
Notes:

¢ When the frequency at the maximum peak point is less than 0 Hz, the center
frequency is set to 0 Hz.

+ If there are two or more maximum peak points with the same level on the
screen, the peak point with the lowest frequency is moved to the center
frequency.

» Peak — CF does not operate in the Time Domain.

(2) Peak — RLV
Peak | 5 Ppeak »RLV
Search
Sets the maximum peak level on screen to the reference level.
1 i Tr-A | 1 Tr-A
I it
i 1 \ I
Y | {1 i
\ I i ! \:
| > [
W P T RVE el
N\ A/\A‘ ‘l A'A \' 1 4 N I' ! !
i WV WA 1 ]
I -

If the level at the peak point exceeds the permitted range for the reference
level, the reference level is set to the maximum (minimum) reference level
that can be set.

If the level at the peak point exceeds the reference level (scale over), one
operation of the Peak — RLV may not be able to set the correct reference

level. In this case, repeat the Peak — RLV operations a few times.

3-27



Section 3 Operation

3.6.5  Setting Search Resolution

Sets the Peak search resolution. When searching for the next peak, the marker moves

to the point of the set resolution or higher.

Peak
Search

——> Resolution
/Threshold

(Display page 2 of the menu by pressing the Next Menu key.)

—> Enter the resolution in dB units from the ten keys.

Peak

Resolution

3-28



3.6 Marker Search Function

3.6.6  Setting Search Threshold

Sets the display line to the threshold and searches for the level above or below the

display line.

SZZ?(':(h ———> Resolution
/Threshold
(Display page 2 of the menu by pressing the Next Menu key.)
L~  Treshold Turn threshold On and Off by pressing this key.
On Off
|~ Search Select search above or below the display line by pressing this
Above key.
Below
—> Display Turn the display line display On and Off by pressing this key.
Line
OnOff
——> Disp Line Sets the display line level.
Level
—50.00 dBm

L—> Return

Diaplay
Line

Note:
This function will be effective with the Display Line On.
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3.7 Coupled Function
3.7.1 Resolution Bandwidth (RBW) and Sweep Time

To set the RBW and Sweep Time, perform the following key operations.

RBW Manual ——> Manually set the RBW with the ten keys, step keys,
and rotary knob.
——> Auto Automatically set the RBW.
—— RB, VB, SWT Automatically set the RBW, VBW, and Sweep Time.
Auto
L—> All Auto Automatically set the RBW, VBW, Sweep Time, and Atten.
Sweep Manual i i
Time u —> Manually set the Sweep Time with the ten keys, step keys,
and rotary knob.
—— Auto Automatically set the Sweep Time. (Note)
——> RB, VB, SWT Automatically set the RBW, VBW, and Sweep Time.
Auto
L—> All Auto Automatically set the RBW, VBW, Sweep Time, and Atten.

(1) Auto mode

The RBW. Sweep Time, and VBW parameters are set to Auto so that even if the
frequency span is varied, the respective parameters are automatically set to the
optimum values so that frequency and level measurement errors do not occur.
The following shows the Swp Time Auto setting range:
« Lower limit value

100 msec
« Upper limit value

1000 sec
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(2) Manual setting

If RBW, VBW, and Sweep Time are set to the Auto mode, normal measure-

ments can be made without considering their settings.

However, in the following cases, RBW should be set to the Manual mode.

(1]

(2]

General measurements:

When observing two adjacent signals, increasing the frequency by narrow-
ing the RBW can reduce the noise level (a tenth part of the current RBW
results in a 10 dB reduction).

However, if the RBW is too narrow, the spectrum waveforms will become
too steep, the response characteristics become worse, and the sweep time
will also become longer. Therefore, the RBW value should be determined
to give a practical sweep speed.

Intermodulation distortion measurement:

When measuring two signal intermodulation distortion with a compara-
tively wide frequency span and a reduced noise level, the RBW value
should be narrowed by manual setting. However, the sweep time increases

in inverse proportion to the square of the RBW.

The RBW can be selected from among the following by Manual setting:
300 Hz, 1 kHz, 3 kHz, 10 kHz, 30 kHz, 100 kHz, 300 kHz, 1 MHz

Note:

ny
/

/e, \

\
\
-

[
/

[1] Optimum trace waveform
21, [3] UNCAL trace waveforms

The spectrum traces on the screen are displayed as shown at the left according

to the sweep time. The optimum sweep time gives a waveform like [1]. How-

ever, a sweep time that is too fast decreases the waveform amplitude on the

display as shown in [2] and [3]. Therefore, the apparent bandwidth gets wider,

and the frequency also shifts. When waveform [1] cannot be maintained, “UN-
CAL” is displayed.
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3.7.2

3-32

Video Bandwidth (VBW)

To set the VBW, perform the following key operations.

VBW

(1)

(2)

Manual —> Manually set the VBW with the ten keys, step keys,
and rotary knob.

—> Auto Automatically set the VBW.

—> RB, VB, SWT Automatically set the RBW, VBW, and Sweep Time.
Auto

Auto mode

The spectrum analyzer different with conventional spectrum analyzer, does not
require any analog circuit such as a log amplifier after the RBW filter.
As t he result, therefore, there is no noise source after the RBW filter, shich

allows the VBW filter OFF (through) when setting “Automatic” operation.

Manual setting

When wanting to average the noise by making the VBW narrow without regard
to the RBW set value, or when wanting to make the VBW wide to observe the
waveform of signals modulated at a high frequency, use Manual setting.

The VBW value can be manually set from among the following values:

3 Hz, 10 Hz, 30 Hz, 100 Hz, 300 Hz, 1 kHz, 3 kHz, 10 kHz, 30 kHz, 100 kHz,
OFF

Notes:

*  When VBW = RBW is set, noise is not averaged and the sweep speed in
increased.

« Noise can also be averaged without narrowing the VBW (without decreas-
ing the sweep time) by performing video averaging. For further details, see
par. 3.8.5.



3.7 Coupled Function

3.7.3

Input Attenuator (Attenuator)

To set the input attenuator, perform the following key operations.

Attenuator

(1) Auto mode

(2

——> Auto

L—> All Auto

step keys, and rotary knob.

Manual ——> Manually set the input attenuator with the ten keys,

Automatically set the input attenuator.

Automatically set the RBW, VBW, Sweep Time, and Atten.

When the reference level is set while Auto is selected, the input attenuator is

automatically set to the optimum value according to the reference level.

Manual setting

When a signal with the same level as the reference level is input, the input at-

tenuator value in the Auto mode is controlled so that high accuracy measure-

ments can be made without being influenced by gain compression and the noise

level can be reduced. However, when you want to measure a low level signal by

raising the sensitivity when measuring nonharmonic spurious response and the

spurious response of adjacent signals, measurement may be impossible because

the Attenuator values in the Auto mode are too large. In this case, set the input

attenuator manually according to the table below.

Reference Level and Input Attenuator (Manual)

Referrence Level| Attenuator Manual | Reference Level | Attenuator Manual
effective range Mainconnector effective range | AUX connector
(dBm) (dB) (dBm) (dB)
+50 to —60 90 +30 to —80 70
+50 to —60 80 +30 to —80 60
+50 to —60 70 +30 to —80 50
+50 to —60 60 +30 to —80 40
+40 to —60 50 +20 to —80 30
+30 to —60 40 +10 to —80 20
+20 to —60 30 0 to 80 10
+10 to —60 20 +10 to —80 0
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3.7.4 Automatic Calibration

Execute spectrum analyzer automatic calibration by performing the following key

operations.

Coupled

H { i .
Function —— > Cal Automatically calibrate Level

It is recommendable to execute the process of automatic calibration, when more accu-
rate measurements is needed, or it would not correspond to the standard, or environ-

ments such as ambient temperature have greatly changed.

WARNING A

Execution of calibration with external signal to the RF input
will not porvide correct calibration values. Make sure that
no signal should be given to the RF input when calibration
is made.
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3.8 Selecting the Display Mode

3.8 Selecting the Display Mode

3.8.1 Trace Freq
(1) Trace A

Trace A is used to analyze signals in the normal frequency domain.

Trace-Freq———> Trace A j

r Tr-A
I

i)
|

Jl
rortnd v \.W‘MMVM e

(2) TraceB

Like trace A, trace B is used to analyze signals in the normal frequency domain

When used with trace A, it is possible to compare waveform A and waveform B

Trace-Freg————> Trace B

Tr-B

e o iy

Parameters of the trace A and trace B can be set independently.
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3-36

(3) Trace A and Trace B Overwrite Display

Overwrites trace A and trace B on one screen. At this time, the trace B fre-
quency range, reference level, and other parameters are the same as trace A.

However, in the threshold mode and detection mode, the parameters can be set
independently at trace A and trace B. For instance, comparison measurement
with a standard waveform and simultaneous observation of the same waveform
in a mode different from the normal mode and max hold (or averaging, etc.)

mode are possible.

Trace-Freq——> Trace Aon B

:r ¥ i Tr-Aon B
fiiy
'Rt
Trace B ‘
(max hold) i
N Lo
e [T
Trace A ——>] Py ¥ i H P
(normal) T T

(4) Setting Active Trace

When trace A and trace B were overwritten on the same screen, select the

marker trace by pressing this key.

Trace-Freg————> Active Trace A B




3.8 Selecting the Display Mode

3.8.2 Time Domain

Since the spectrum analyzer stops sweeping the frequency when set to a frequency

Frequency
domain

(Trace A)
(Trace B)

span of 0 Hz, the spectrum analyzer becomes a selective level meter that continues to

receive only the center frequency. In this case, the horizontal axis of the time-axis

sweep waveform is graduated in time and displayed on the spectrum analyzer screen.

This display method is called “time domain display”.

(1) Setting Time Domain

The time domain can normally be set by pressing the key in the

Display section. It can also be set by setting the frequency span to 0 Hz in the

frequency domain mode.

Trace-Time

Span

;

L—> Zero Span ———>

Time
domain

(Trace Time)
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(2) Trace Time

Trace Time displays the time axis waveform at the center frequency of trace A

or trace B. To display trace Time, press the key.

Tri-time

(I A I VAR VA VAR YA W

Trace-Time Delay Time Sets the delay time from trigger to sweep.

~10.0ms A negative value is not input.

—>  Time Span Sets the time span (time domain sweep time).

200 us

Trigger Select freerun or trigger sweep by pressing this key.
Freerun
Triggered
Trigger Selects the trigger signal source.
Source

—>  Strage Selects the storage display mode.

—>  Detection Selects the detection mode.

The following parameters can be set independently in the frequency domain or time
domain mode.

» Vertical scale range (10 dB/div, etc.)

» Storage mode (Normal, Max Hold, Average, etc.)

» Detection mode (Pos Peak, Sample, Neg Peak)

» Resolution bandwidth (RBW)

* Video bandwidth (VBW)

» Sweep time (Sweep Time/Time Span)

o Trigger switch (Freerun/Triggered)

Note:

The time domain mode marker function uses a spot marker. A zone marker

cannot be used.
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3

Setting Time Span

In the time domain mode, the measurement range on the horizontal axis does not

set the frequency span, but sets the time span. To set the time span, perform the

following key operations.

Trace-Tim

e———p Time Span

4

Delay Time

ooood
> oooo
oooo

oooo

TEN
KEY

Unit key

—> Step KEY (1/2/5 sequence)

7\

e

When the trigger mode is set to Triggered in the time domain mode, the trigger

point is usually positioned at the left end of the screen. This, however, means

that it is not possible to see the waveform before the trigger point and the wave-

form beyond the right end of the screen.

With the spectrum analyzer, a waveform away from the trigger point can be

displayed by changing the delay time.

To set the delay time, perform the following key operations.

Trace-Time

10.0 ms

Delay Time ———  Set the delay time with the ten keys, up-down keys,

or rotary knob.

Trigger/

—— > Trace-Time

Gate

3-39



Section 3 Operation

3-40

Trigger level

'\H\"H’v\"!"ﬂw&

> Time

Tr-timg

Normal observation waveform

b by

Tr-

time

P,

Post-trigger

(““?““"‘“‘“““““““"""“‘“"‘"“
v

h'd

Up to 100 msec

Example of Waveform With Delay Time

Waveform observed
when the delay time is

set to plus.




3.8 Selecting the Display Mode

3.8.3  Storage Mode

The following seven storage modes can be selected for Display modes trace A, trace
B, and trace Time.

Types of Trace Modes (1/2)

NO. Mode Explanation Display example
Refreshes and displays the trace data at each sweep.
This is used for normal measurement. /
1 Normal
\
) M)

At each sweep, compares the new trace data with

v—

the old data at each X axis point, then displays the

2 Max Hold larger value data.

It is used to record a frequency-drifting signal. | \

At each sweep, compares the new trace data with

bag

the old data at each X axis point, then displays the

smaller value data.

3 Mim Hold

4 4 4 -{-F <
-4 < ‘-;P-‘“-—-n

=

At each sweep, calculates the average data at each T

X axis point, then displays the averaged results. \

This mode is used to improve the S/N ratio.
4 Average

For further details on the averaging function, see \

para. 3.8.5.
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Types of Trace Modes (2/2)

NO. Mode Explanation Display example

Displays the cumulative waveform at each sweep.

b A

£
3l

The waveform data, which are not connected by t :

+

5 Cumulative lines, are displayed by plotting the data. i i

Displays the waveform overwritten without

deleting the old trace data.

6 Over write

Continues displaying the waveform as it is, without

refreshing the currently-displayed trace data.

. This mode is used to observe waveforms with the
7 View

trace data stopped temporarily. —
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3.8.4

Setting Storage Mode

The storage mode can be selected by operating the function keys shown below while

the spectrum analyzer is operating in the trace A, trace B, or trace Time mode.

Trace-Freq

Trace-Time

Storage

—>

e

(Display page 2 of the menu by pressing the Next Menu key.)

Normal

Max Hold

Min Hold

Average

View

Return
1

Cumulative

Overwrite

Restart

Return

2

Select the storage mode.

Select the storage mode.

Restart.
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3.8.5 Averaging Function

The digital averaging function calculates the average data at each X axis point at each
sweep and displays the results. It is executed by selecting Average in the trace A,

trace B, and trace Time display modes.

Trace-Freq

Trace-Time Storage ——— > Average

——> Averaging Set the averaging rate.
Count
256

——> Avg Mode
Stop Stops the sweeping when averaging rate is reached.
Non-Stop Continues the sweeping after averaging rate is reached.

——> Restart Delete the trace waveform and restart.

——> Return

3-44



3.8 Selecting the Display Mode

The averaging function improves the S/N ratio depending on the averaging rate and
the number of sweep repetitions as shown on the next page.

Digital video averaging is performed by the method shown below.

Averaging Rate = N

L‘xg“e%e{gemions Measurement value Displayed value
l 1 M(1) Y(1)=M(1)
[1] Restart
2 M(2) Y(2)=y (1)+ MEEXD
3 M(3)  [Y(3)=Y(2)+ ML)
N-1 M(N-1)  |Y(N-1)=Y (N-2)+ MR
N M (N Y (N)=Y (NI M (N)-Y (N=1)
[2] Stop l (N) (N) ( ) N
[3] Continue l N+ 1 M(N+1) Y(N+1):Y(N)+M(N+11\I)—Y(N)
N+2 M(N+2) Y(N+2)=Y(N+1)+M(N+2)1:IY(N+1)

At a time of Continuous Sweep:

[1] Sweep stops after N repetitions. (When Avg Mode is Stop)

[2] The above stop condition is released by restarting sweep by Continue. The aver-
aging operation resumes, while counting the number of sweep repetitions as
N+1, N+2....

[3] When Restart is performed during sweep or Stop, averaging is repeated from
sweep count 1.

[4] When the “Signal Sweep” is zctivated, the sweep wil be limited one time.

[5] When the “Signal Sweep” is activated duraing “Sweep” or “Stop” modes, an

additional sweep wil be made.
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Improved degree of S/N
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S/N Improvement by Digital Video Averaging

Averaging by video filter has the disadvantage that the sweep time becomes longer
when the video bandwidth is narrowed to improve the averaging effect.

On the other hand, digital video averaging smoothes the trace display by averaging the
digital data after A/D conversion at each sweep, without narrowing the video band-
width (VBW). Since the video bandwidth (VBW) gets comparatively wider and the
time required for each sweep can be shortened, the entire spectrum image can be veri-
fied quickly and the repetitive sweep can be stopped when the required smoothing has
been obtained. The problem of averaging with the video filter is that the time required
for each sweep becomes longer and it takes a long time to verify the entire spectrum
image.

Since the averaging rate is initially eight, the above figure shows than an S/N im-

provement of 9 dB is obtained with eight sweeps.



3.8 Selecting the Display Mode

3.8.6 Max Hold and Min Hold Functions

When Max Hold or Min Hold is selected, the sweeping can be performed by the num-
ber of specified repetitions, and then stops.

Trace-Freq
Trace-Time Storage T Max Hold
Min Hold J
——> Sweep Set the number of sweeping repetitions.
Count After the set number of sweepings, the sweeping stops.
kekosk
——> Restart  Delete the trace waveform and restart.

L———> Return
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3.8.7  Explanation of Detection Mode

The spectrum analyzer has 501 horizontal-axis measurement sample points. This cor-
responds to 501 storage trace memories.
The detection mode determines what type of measured value should be stored in the

trace memory at each measurement sample point.

Detection mode Description

Holds the maximum level present between the current
sample point and the next sample point, then stores the
maximum value in the trace memory corresponding to the
current sample point.

Pos Peak is used to measure the peak value of signals near
the noise level.

Pos Peak

Stores the instantaneous signal level at each sample point
to the trace memory. Sample is used for noise level
measurement, time domain measurement, and other
measurements.

Sample

Holds the minimum level present between the current
sample point and the next sample point, then stores the
minimum value to the trace memory corresponding to the
current sample point.

The Neg Peak mode is used to measure the lower envelope
side of a modulated waveform.

Neg Peak

Pos Pesk\
Neg Peak /
Sample
; i \ i A WMAN‘/\WWAI
|
Sample point Screen display

Note:
When the detection mode is set to Sample or Neg Peak while the frequency
span and resolution bandwidth are set so that the spectrum is displayed as dis-

crete vertical lines, the spectrum peak is incorrectly displayed.
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3.8.8  Selecting Detection Mode

Select the detection mode for trace A, trace B, or trace Time by performing the follow-

ing key operations.

Trace-Freq

Trace-Time Derection

——> Pos peak

——> Sample Select the detection mode.
> Neg Peak

- s

———> Return

T
A Tr-Aon B

o Y T O

Waveforms when trace A is in the Pos Peak mode and trace B is in the
NegPeak mode
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3.9 Selecting the Sweep Method

3.9.1 Continuous Sweep Mode

When the trigger mode is set to Freerun, sweep is performed continuously. When the
trigger mode is set to Triggered, sweep is executed each time the trigger conditions
are met.

To set the continuous sweep mode, perform the following key operation. (The con-

tinuous sweep mode is initially set.)

Continuous

3.9.2 Single Sweep Mode
When the trigger mode is set to Freerun, sweep is executed once immediately after the

key is pressed.
When the trigger mode is set to Triggered, sweep is executed only once when the

trigger conditions are met after the key is pressed.

To set (sweep start) the single sweep mode, operate the following key.
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3.9 Selecting the Sweep Method

3.9.3 Trigger Mode

The spectrum analyzer trigger mode can be divided into Freerun and Triggered.
In the Triggered mode, Wide IF Video and External can be selected as the trigger

source.

(1) Freerun

When the sweep mode is set to continuous, sweep is repeated continuously.
When the sweep mode is set to single sweep, sweep is started immediately after
the key is pressed.

To set the Freerun mode, perform the following key operations. (The Freerun

mode is initially set.)

Trciagger/ Trigger Select Freerun by pressing this key.
ate
Freerun
Triggered
Trace-Time

(2) Triggered

When the conditions of the pre-selected trigger source are met, sweep is started.
To set the Triggered mode and to select the trigger source, perform the following

key operations.

ngger/ Trigger Select Triggered by pressing this key.
ate
Freerun
Triggered

——> Trigger
Source

———> Wide IF Wide IF video trigger

_Video Select the trigger source.

—> _External  External trigger
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(3) Wide IF Video Trigger

A wide bandwidth IF signal of at least 30 MHz is detected and sweep is started

in synchronization with its positive leading edge or negative leading edge.

To select the trigger level and trigger slope, perform the following key opera-

tions.

Generally, there is no burst synchronizing signal and this signal is used as a burst

wave gate control signal.

Tigoer’ | > Trigger ——> Wide IF Video
ate S
ource
—> Trig Slope  Select the positive leading edge
Rise Fall (Rise) or negative leading edge
(Fall) as the trigger slope by
pressing this key.
(4) External Trigger
Sweep is started in synchronization with the positive leading edge or negative
leading edge of the TTL signal input to the Ext Input connector on the rear panel.
Trigger/ :
Gate [ = Trigger ———> External

Source

—> Trig Slope  Select the positive leading edge (Rise)
Rise Fall or negative leading edge (Fall) as the
trigger slope by pressing this key.



3.9 Selecting the Sweep Method

3.9.4  Explanation of Time Gate Function

The time gate function is a sweep mode which turns the waveform data display On
and Off by the gate control signal generated in the spectrum analyzer based on an
external signal or video trigger signal.

Since the timing that displays the spectrum waveform can be set by using this mode,
the spectrum when the burst signal is On can be analyzed.

In order to use the time gate function, an external trigger signal synchronized with
burst wave On/Off or other signal change is required to create the gate control signal.
When an external synchronizing signal is unavailable, set the trigger source to wide IF

video trigger. A synchronizing signal can be obtained internally.
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3.9.5 Creating a Gate Control Signal

If the point where an external trigger signal or a wide IF video trigger signal is trig-
gered is assumed to be the reference position, the gate control signal remains On over
the period from the point immediately after the Gate Delay time has elapsed from the

reference position to the time set by Gate Length.

Trigger point
Trigger signal  ---------- F ---------------------------------- Trigger level
ON
. OFF : OFF
Gate control signal :
. Gate Delay | Gate Length

Only this time is displayed

To turn the gate time analysis function On and Off and to create the gate control

signal, perform the following key operations.

Trigger/
Gate

——> Gate Sweep Turn the gate function On and Off by pressing this key.
_On Off

——> Gate Setup  Set the gate function.

——> Trace Time Set the time domain mode.

L > Trace A Set the trace A (frequency domain) mode.
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3.9.6 Setting Gate Function

Trigger/
Gate

—> Gate Setu

——> Gate Delay  Set the gate delay time.
Ous

——> Gate Length  Set the gate time length.

_10ms

——> Gate Trig Select the gate trigger source from Wide IF Video
Source and external.

——> Trig Slope Select the positive leading edge (Rise) or negative
Rise Fall  |eading edge (Fall) as the trigger slope by pressing

this key.
——> return
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The time domain mode facilitates setting the gate control signal time. The following

shows an example of how to use the Time Gate function that uses the time domain

Step Procedure
1 Input the following signals to the spectrum analyzer.
Input signal Input to RF Input
Trigger signal Input to Ext Trig Input
2 Display the waveform in the time domain mode. Synchronize the input signal by setting the trigger
mode to Triggered and the trigger source to Ext Input 1 (-10 to 10 V).
Tr-time
\
|
\
\
% \I “ W
' |
| : 1 1
: [ | [
/l*-’ﬂ—>' >
1 1 \
T Gate Length
Gate Delay
3 Set Gate to On. Vertical lines (gate cursor) should appear at the Gate Delay and Gate Length positions.

Set GateDelay and Gate Length to appropriate positions while observing the waveform.
At this time, adjust the resolution bandwidth and video bandwidth in the time domain mode to equal

those in the frequency domain mode, then set the gate cursor positions. The influence of spike-like

noises independent of the conditions shown in Note 1 described later can be avoided.
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3.9 Selecting the Sweep Method

Step

Procedure

4 Set the frequency domain mode. The trigger mode becomes Freerun and the waveform data is

displayed only for the time set by Gate Length.

Tr-A

it

3

-
o
£y

R R g oM

Notes:
[1]

The detector output is delayed compared to the positive leading edge of
the input waveform when the resolution bandwidth (RBW) is narrowed
in the frequency domain measurement mode. As a result, spike-like
noises may appear on the trace. To prevent this from appearing, set Gate
Delay and Gate Length to values that satisfy the following conditions.

RBW t1 t2 t3
1kHz |23 ms
3kHz |[=1ms
10kHz [ >230pus
30kHz |=200ps | >20ps | >1ps
| | 100 kHz | >20 pis
E H : i : i3 E 300kHz | =15 us
1MHz |=10us

(2]

When the resolution bandwidth (RBW) is extremely narrow for the fre-
quency span, some waveforms cannot be displayed correctly. Set each

parameter so that the following conditions are satisfied.

Span

X
Number of data points (501) 5

RBW 2=

Trigger can be applied by the gate control signal created internally by
setting the trigger source to Wide IF Video.
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3.10 Measurement
3.10.1 Measurement Function

Various application measurements can be selected by performing the following key

operations.

Measure Noise Measure the carrier signal and noise power ratio.
Measure

—> C/N Ratio Measure the occupied bandwidth. Select the X dB DOWN mode or N% of

Measure POWER mode.
—> Occ BW Measure the adjacent channel leakage power.
Measure

—> AdJ ch pwr Select the channel separation, channel bandwidth, measurement mode,
Measure ACP graph display On/Off, channel center line On/Off, channel BW line
On/Off, and measurement low band/high band/both bands channel, etc.

—> Burst Measure the average power of a burst signal in the time domain.
AvgPower
—> Off Select the start/end points.

(1) Measuring Noise Power

To measure the total noise power of the zone marker range, perform the follow-

ing key operations.

Measure —— > Noise Meas On Start measurement.
Measure
Off End measurement.
return

(2) Measuring C/N Ratio

To measure the C/N ratio, perform the following key operations.

Measure ——— > C/N Ratio Meas On Start measurement.
Measure
Off End measurement.
return
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(3) Measuring Occupied Bandwidth

To measure the occupied bandwidth, perform the following key operations.

Measure ——— > Occ BW Execute Execute measurement.
Measure
Setup Select the X dB Down mode or N%

of Power mode.

return

(4) Measuring Adjacent Channel Leakage Power

To measure the adjacent channel leakage power, perform the following key op-

Measure

erations.
——> Adjchpwr ———> Execute Execute measurement.
Measure
—> Ch Sepa-1  Set channel separation to 12.5 kHz.
12.5 kHz
—> Ch Sepa-2  Set channel separation to 25.0 kHz.
25.0 kHz
—> Ch BW Set the channel bandwidth.
85kHz
—> Set Up Select the measurement mode,
ACP graph display On/Off,
channel centerline/BW line display On/Off
and low/high/both channel.
L~ _return
Note:

Since the graph display etc. displayed in the Set Up mode use the Trace B, the
waveform data saved in the Trace B is erased. When erasing the graph etc.,

refresh the Trace B.
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(5) Measuring Burst Average Power

To measure the average power of a burst wave in the time domain mode, per-

form the following key operations.

Measure —— > Burst Ayg —T1—> Execute Execute measurement.
Power

—> Start Set the measurement start point of the burst signal
Point on the screen with the ten keys or the rotary knob.
100

—> Stop Set the measurement end point of the burst signal
Point on the screen with the ten keys or the rotary knob.
200

—> return
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3.10 Measurement

3.10.2 Measurement Examples

The following describes the measurement block diagram and measurement operating
procedure of actual measurement examples.
In the measurement examples, [ ] indicates a panel key, F*: [ |indicates a Main

Function key and F*: indicates a Main Function key.

(1) Example of C/N Ratio Measurement

+ In C/N measurement, set the detection mode set to the Sample mode, unless

specified otherwise.

(1) Measurement block diagram

Unmodulated
signal source

MT8801C

» Center frequency : 1.9 GHz
» Offset frequency : 100 kHz
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(2) Measurement procedure

Step Operation procedure
1 Press the spectrum analyzer [Preset] key.
2 Span frequency setting: F2: , [4]1, [0], [kHz]

Sets the span frequency to 3 or 4 times the offset frequency.

Reference level setting: F3: | Amplitude |, [2], [0], [dBm]
Center frequency setting: F1: , [11, [.], [9], [GHZ]

RBW setting: [Next Menu], F1: ’ Coupled Function |, F7: RBW, [1], [kHz]
VBW setting: F12: return, F8: VBW, [3], [0], [Hz]
Marker setting: [Next Menu], F4: , F12: Zone Width, F7: Spot

Peak setting: After one sweep, F5:|Peak Search |, F11: Peak — CF, F12: Peak > RLV

Marker position setting: F4: , F8: Delta Marker, [1], [0], [kHz]
(Becomes the offset frequency.)

10 C/N measurement: [Next Menu], F5: , F8: C/N Ratio Measure: F7: Meas On
The measured result is displayed at the top left-hand corner of the screen each time the sweep is

O© 0 9 O B~ W

updated.

% Example of measured result: —102.61 dBc/Hz
% Select the best C/N measured value by changing the RBW value. Also, make the

ATT value minimum.

CoH =122 51 dEcsHe i CAH IMeas
RB 1kHz# AT 26dB
RLY: 1.90dBin VB 30Hz# ST 4.8s feas On
TGdE Tr-A
Band 1
Zone Center = / \
500008 0DOMH [
If \ Off
vt ! bl
ol M MWM‘V o
1 return
CF:1.98a00814GHz Span:48.8kHz
Coupled Trace—A Trace—Time Trigaers Measure Main Func
Function Gbate On

C/N ratio measurement example

Note:
In this measurement, the measured value does not become 0 dBm even when
the marker frequency is moved to the reference level (carrier signal peak).
This is because a correction value is also added as noise relative to the refer-

ence marker carrier.

3-62



3.10 Measurement

(2) Example of Power (Noise) Measurement (Frequency Domain, Con-

tinuous Wave)

« When making power measurements, set the detection mode to the Sample

mode, unless specified otherwise.

When measuring the carrier-off leakage power and adjacent channel leakage

power of Japan digital cordless telephone systems (burst wave), set the detec-

tion mode to the Pos Peak mode.

(1) Measurement block diagram

Unmodulated
signal source

MT8801C

800 MHz
yd

'
'
T
'
'
'
'
]
.
'
'
'
'
'
'
'
'
]
1
]
'
'
)
]
'
'
1
.

800. 05 MHz

Power
( Noise )

+ Center frequency
» Span frequency width
¢ Measurement center frequency

* Measurement frequency bandwidth

: 800 MHz

: 400 kHz

: 800.05 MHz
: 50kHz
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(2) Measurement procedure

Step Procedure
1 Press the spectrum analyzer [Preset] key.
2 Span frequency setting: F2: , [41, [0], [0], [kHz]
3 Reference level setting: F3: , [2], [0], [dBm]
4 Center frequency setting: F1: , [8], [0], [0], [MHZz]
5 RBW setting: [Next Menu], F1: ’ Coupled Function |, F7: RBW, [3], [kHz]
6 VBW setting: F12: return, F8: VBW, [1], [kHz]
7 Peak setting: After one sweep, [Next Menu], F5: , F11: Peak £ CF, F12: Peak £ RLV
8 Zone center position setting: F4: , F12: Zone Width, F7: Spot, F12: return, F7: Normal
Marker, [8], [0], [0], [.], [5], [MHZz]
9 Zone marker width setting: F12: Zone Width, [5], [0], [kHz]
10 Power (noise) measurement: [Next Menu], F5: , F8: Noise Measurement, F7: Meas On

The total power value of the zone marker range (measured value) is displayed at the top left-hand

corner of the screen each time the sweep is updated.
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% Example of measured result: —62.54 dBm/ch
% Applications:
* Carrier-off leakage power measurement

* Adjacent channel leakage power measurement

Abs MHoise: i Hoise Meas
—&2 .54 dBEms o
RE 3kHz AT 26dB

RLY: 4.68Bn YE 1kHz# 5T 4g6ms Meas On
153 ; . TF=A
: Bard 1
Zone Center = ’ '
500008 OPOMH { \ ;
:
: 0ff
HEN
i
. ﬁW Bl
\{Www E VWMMWM return
B —

CF :308 . a2@aMHz Span :488kHz
Coupled Trace—A Trace—Time Trigaers Measure Main Func
Function Gbate On

Power (noise) measurement example



3.10 Measurement

(3) Example for Occupied Frequency Bandwidth (Burst Wave)

« For burst waves, set the detection mode to the Pos Peak mode.

(1) Measurement block diagram

Digital modulation | 0 dBm
signal source MT8801C
(PHS)
1.9 GHz Occupied
frequency
' bandwidth

e Center frequency

* Span frequency width

« RBW
« VBW

« Sweep time

: 1.9 GHz
: 800 kHz
: 1kHz

: 1 kHz
:3s
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(2) Measurement procedure

Step Operation procedure

[y

Press the spectrum analyzer [Preset] key.

Span frequency setting: F2: , [81, [0], [0], [kHz]
Reference level setting: F3: , [0], [dBm]

Center frequency setting: F1: , (11, [.1, [9]1, [GHZz]

RBW setting: [Next Menu], F1: ’ Coupled Function |, F7: RBW, [1], [kHz]
VBW setting: F12: return, F8: VBW, [1], [kHz]

Sweep time setting: F12: return, F9: Sweep Time, [3], [s]

Single sweep: [Single]
Measurement preparations: Select F5: , F9: Occ BW Measure, F11, Setup, F7: Method, and

N% of PWR.
F8: N%Ratio, [9], [9], [Enter]

O 0 9 N BN

10 Power (noise) measurement: F12: return, F7: Execute

The measured value is displayed at the top left-hand corner of the screen.

% Example of measured result: Occ BW: 240 kHz, CTR; 1.9000000 GHz
% Application: Occupied frequency bandwidth (PDC, PHS, etc.)

DicoBELl - 2490 kH=e i Do Bl
CTRE: 1 .9880680868  GH=

RB 3kHz# AT 16dB
?Egé 8,00dBim VB SkHz# ST 3.0s%

Execute

Tr-A
Band 1

Zone Center = | .‘M‘ i
500,008 OPOMH NM WWM&AI
BT
13

Ml alin Setup
T i “rivg

| : T return
CF:1.9888888GHz Span :888kHz
Coupled Trace—A Trace—Time Trigaers Measure Main Func
Function Gbate On

Occupied frequency bandwidth measurement example
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(4) Example of Measurement of Adjacent Channel Leakage Power

(1) Measurement block diagram

Adjacent channel graph display
N

Receiving bandwidth:

Digital modulation
signal source
(PDC)

0dBm

o,

MT8801C

t %

LOWER CHANNEL

e Center frequency

* Span frequency width

« RBW
« VBW

« Sweep time

UPPER CHANNEL

: 900 MHz
: 250 kHz
: 1kHz

: 3kHz

: 10s
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(2) Measurement procedure

Step Procedure
1 Press the spectrum analyzer [Preset] key.
2 Span frequency setting: F2: , 121, [5], [0], [kHz]
3 Reference level setting: F3: , [0], [dBm]
4 Center frequency setting: F1: , [91, [0], [0], [MHZz]
5 RBW setting: [Next Menu], F1: ’ Coupled Function |, F7: RBW, [1], [kHz]
6 VBW setting: F12: return, F8: VBW, [3], [kHz]
7 Sweep time setting: F12: return, F9: Sweep Time, [1], [0], [s]
8 ATT setting: F12: return, F10: Attenuator, set to minimum value using a control.
9 Single sweep: [Single]
10 Measurement preparations: F5: , F10: Adj Ch Pwr Measure
11 Adjacent channel setting: F8: Ch Sepa-1, [5], [0], [kHz]
F9: Ch Sepa-2, [1], [0], [0], [kHz]
12 Receiving bandwidth setting: F10: Ch BW, [23], [1]. [kHz]
13 Graph display method: F11: Setup, F7: Method, select Total Pwr or Ref Level.
(The graph display method is set to Total Pwr here.)
14 Graph display: When On is selected with F8: ACP Graph, a graph is displayed.
15 Channel display:When On is selected with F9: Ch Center Line, a line that shows the center frequency
of the adjacent channel is displayed.
When On is selected with F10: Ch BW Line, a line that shows the bandwidth of the adjacent channel is
displayed.
16 Measurement channel setting: [Next Menu], F7: Both Channel
17 Power (noise) measurement: F12: return, F7: Execute

The measured value is displayed at the top left-hand corner of the screen.
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L1 :—5=._9= Ul -—5=_s= j B ch Pur
LZ2-—"7v4d4 . 685 LUZ2:—74d _&a=
REE lkHz# AT l&dB
RLY: ©,08cBm YB 3kHzt ST lest Execute
Tad | ] r—FiorE]
L Bard |
/ /’W “rx\ \ Ch Sepa-1
Zone Cenfer = 50, BakHz
500,008 OPOMH R
T 0 Ch Sepa-2
}: E\ 168 . BekHz
) ] ; l Ch BU
;f ' ; 21.00kHz
T ' A
T H : L] H
| ' Al Setup
| ' ] |
sl - " L by i [T
w mﬁw’\ : E WL’M return
CF 1900 . BegerHz Span :258kHz
Coupled Trace—-A Trace-Time Trigger/ Measure Main Func
Function Gate On

Adjacent channel leakage power measurement example



3.10 Measurement

(5) Example of Power Measurement (Time Domain)

« Find the effective average value of the zone set by the two cursors on the

screen.

(1) Measurement block diagram

Trigger signal

Digital modulation
signal source MT8801C

(PHS)

—-—>» Measurement [<€—-—
zone

|
|
Power level

— Ly

Start Point Stop Point

 Center frequency : 1.9 GHz
» Time span : I ms
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(2) Measurement procedure

Step Operation procedure
1 Press the spectrum analyzer [Preset] key.
2 Time domain setting: F2: , [0], [kHz]
3 Reference level setting: F3: , [21, [0], [dBm]
4 Center frequency setting: F1: , (11, [.1, [9]1, [GHZz]
5 RBW setting: [Next Menu], F1: | Coupled Function | ,F7: RBW, [1], [MHz]
6 Time span setting: F3: Trace-Time, F8: Time Span, [5], [ms]
7 Reference level setting: After one sweep, [Next Menu], F5: Peak Search, F12: Peal £ RLV,
F3: Amplitude, raise the reference level several dB using the control.
8 Time span setting: [Next Menu], F3: Trace-Time, F8: Time Span, [1], [ms]
9 Trigger setting: F4: Trigger/Gate, F7: Trigger, select Triggered
F8: Trigger Source, F9: External
Select Rise with F10: Trig Slope.
10 Single sweep: [Single]
11 Measurement preparations: F5: Measure, F11: Burst Avr Power
F8: Start Point, set the start point in the measurement zone using the
control.
F9: Stop Point, set the stop point in the measurement zone using the
control.
12 Power measurement: F7: Execute

The measured value is displayed at the top left-hand corner of the screen.
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% Example of measured value: —5.24 dBm, 0.300 mW

% To find the average power between burst frames, set the measurement zone to the
burst frame time. (Example 2)

% Applications:
* Spurious radiation strength measurement (PDC, PHS)

* Antenna power measurement (PDC, PHS)

Pouwer : —5 .22« cdBm i BurstPouer
B =2 mbd
RB 1IM'MHz AT 16dB
RLY: 0.00dBn VB OFF Bxecute
1 1 =T 1me]
F LY and |
T T i T T I
Zorle Cenj[er =
500,008 0DOMH Start
Poirt
16
Stop
Foint
284

r l I | I return
DT:6us TS lms F i1, 900000006GHz
Coupled Trace—A Trace-Time Triggers Measure Main Fune
Function Gate On

Power measurement (time domain) example 1

Folaaer :—1< (GE: dBEm i BurstPower
@ @a=2a2 mld
RE 1M'Hz AT 16dB
RLY: ©.00cEn VE OFF Execute
& =T L]
Band 1
t
Zone Center =
500{008 0POMH Start
Foint
4]
Stop
FPoint
508
! I H 1! return
0T :6us TS :5ims F:1.9000888080Hz
Coupled Trace-A Trace-Time Triggers Measure Main Func
Function Gate On

Power measurement (time domain) example 2
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Section4 Peformance Tests

This section describes the test equipment, setup, and performance check procedure for
testing the performance of the MT8801C Spectrum Analyzer function.

4.1 Requirement for Performance Tests ........ccccevveeenne 4-2
4.2 Instruments Required for Performance Test.............. 4-3
4.3 Performance TeStS .....cccoiiiiiiiiiiiiie e 4-4
4.3.1 Reference oscillator frequency stability ........ 4-4
4.3.2 Center frequency display accuracy............... 4-4
4.3.3 Frequency span display accuracy................. 4-6
4.3.4 Resolution bandwidth and selectivity ............ 4-8
4.3.5 Sideband noise level .........cccoevviiiiiiincenns 4-11
4.3.6 Screen amplitude display linearity ................ 4-13
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Section 4 Peformance Tests

4.1

4-2

Requirement for Performance Tests

Performance checks are carried out as part of preventive maintenance to prevent per-

formance degradation in the MT8801C Spectrum Analyzer function.

Use performance checks to check the instrument performance during receiving in-
spection and routine inspection and after repair.

This section describes the following performance checks:

» Center frequency display accuracy

» Frequency span display accuracy

» Resolution bandwidth and selectivity
» Sideband noise level

» Screen amplitude display linearity

» Frequency response

» Reference level accuracy

» Average noise level

* Residual response

» Second harmonic distortion

» Resolution bandwidth switching deviation

For preventive maintenance, periodically perform the performance check items that
are important to your application.

The recommended routine inspection interval is once or twice a year.

If you find any item that does not satisfy the specifications, contact the Anritsu Ser-

vice Department.



4.2 Instruments Required for Performance Test

4.2 Instruments Required for Performance Test

The instruments required for performance tests are shown below.

Instruments Required for Performance Test

Test item Test equipment name Recommended model Reference
Center frequency display Signal generator MG3633A 432
accuracy
Frequency span display Signal generator MG3633A 433
accuracy
Resolution bandwidth and Signal generator MG3633A 434
selectivity
Sideband noise level Signal generator MG3633A 4.3.5
Screen amplitude display Signal generator MG3633A 136
linearity Calibration receiver ML2530A e
Signal generator HP8665B
Frequency response Power meter MLA4803A 4.3.7
Power sensor MA4601A
Signal generator 6769A
Calibration receiver ML2530A
Reference level accuracy Power meter MI4803A 4.3.8
Power sensor MA4601A
Average noise level No-reflection terminator MP752A 439
Residual response 50 Q terminator MP752A 4.3.10
Low-pass filter
Fundamental frequency (Device
Second harmonic distortion with a attenuation of at least 70 4.3.11
dB at double the frequencies 10
MHz and 1 GHz)
Resolution bandwidth Signal generator MG3633A 43.12
switching deviation
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Section 4 Peformance Tests

4.3 Performance Tests

Unless otherwise specified, warm up the device under test and the measuring instru-
ments for at least 30 minutes before making out the performance tests. Also, to dis-
play the maximum measurement accuracy, checks must be carried out at normal room
temperature with minimum AC power supply voltage variations, noise, vibration,

dust, and humidity.

4.3.1 Reference oscillator frequency stability
Refer to the MT8801C mainframe performance check.

4.3.2 Center frequency display accuracy

Apply a reference frequency with a known center frequency to the spectrum analyzer
as shown in the figure below and set the center frequency and frequency span. Then,
check the difference between the peak maker display frequency and the center fre-
quency setting (same value as the known frequency).

In the synthesized signal generator, use a phase-locked signal source having the same
accuracy as the 10 MHz

reference oscillator of the spectrum analyzer as shown in the figure below.

(1) Test target specifications

 Center frequency display accuracy:

+ (display frequency X reference frequency accuracy + span X span accuracy)

(2) Test equipment

» Synthesized signal generator: MG3633A
(3) Setup

MT8801C

Q
Q
Q
Q
Q
Q

00O

_ 10 MHz Reference
Signal generator Buffered Out

MG3633A

-
s

Aux Input

7

RF OUTPUT

(4) Test precaution

Set the signal generator output level to about —10 dBm.
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4.3 Performance Tests

(5) Test procedure

Step Operation procedure
1. Set the signal generator output frequency to 500 MHz.
2. Press the spectrum analyzer Preset key.
3. Execute Cal.
4. Set the MT8801C center frequency to 500 MHz.
5. Set the frequency span in accordance with the table below.
6. Read the marker frequency value, and check that it is within the maximum and minimum values shown
in the table below.
7. Repeat steps 5 and 6 in accordance with the frequency span shown in the table below.

Center Frequency Display Accuracy Test

Center frequency reading

Signal generator| Center |Frequency _ . Measurement
output frequency| frequency |  span Effective Marker Effective uncertainty
lower limit value upper limit
10kHz [499.99975 MHz 500.00025 MHz 120 Hz
200 kHz |[499.99540 MHz 500.00460 MHz +400 Hz
1.01 MHz [499.97625 MHz 500.02325 MHz +2 kHz
500 MHz 500 MHz
2 MHz |499.95400 MHz 500.04600 MHz +4 kHz
10 MHz |499.77000 MHz 500.23000 MHz 120 kHz
100 MHz [497.70000 MHz 502.30000 MHz 1200 kHz
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Section 4 Peformance Tests

4.3.3 Frequency span display accuracy

Setup the equipment as shown in the figure below and set the signal generator output

to the frequency of the 1st and 9th divisions.
Read these frequencies with the marker, and find the span accuracy.

(1) Test target specifications

» Frequency span accuracy: +2.5%

(2) Test equipment
» Synthesized signal generator:  MG3633A

(3) Setup

Measure the frequency error with the SG.

MT8801C
[es] 052

1
I
\ I
Y ,.' \ _ 10 MHz Reference
1\ |Signal generator . Buffered Out

J ! N —— e
MG3633A C—— = 066600

, N PO // Aux Input
B HE TN A RF OUTPUT

i
[ [g

(4) Test precaution

— 1 |

P 00O aé_

.
o
o
o
o
o
o
/0 00DOOO

=,

Set the signal generator output level to about —10 dBm.
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4.3 Performance Tests

(5) Test procedure

Step

Operation procedure

1.

® N Nk »D

Press the spectrum analyzer Preset key.

Execute Cal.

Set the MT8801C to Band: Band 0 and Center Freq: 1.5 GHz.

Set the signal generator output to the first f1 frequency shown in the table below.

Read the spectrum waveform peak marker frequency, and record it as f1°.

Set the signal generator output to the first f2 frequency shown in the table below.

Read the spectrum waveform peak marker frequency, and record it as {2°.

Calculate (f2°-f1)/0.8, and check that the result is within the maximum and minimum values shown in

the table below.

Repeat steps 3 through 8 for the remaining frequencies in the table.

Frequency Span Display Accuracy

Signal generator Spectrum analyzer
f1 0 f Center | Frequency | Effective |Calculated| Effective Muer?g,éjrfgm%nt
requency span lower limit value upper limit
1499.996 MHz | 1500.004 MHz 10 kHz 9.778 kHz 10.222 kHz 128 Hz
1499.92 MHz | 1500.08 MHz 200 kHz 195.570 kHz 204.43 kHz 1570 Hz
1499.2 MHz | 1500.8 MHz 2 MHz 1.9443 MHz 2.0433 MHz +5.7 kHz
1496 MHz 1504 MHz 1.5 GHz 10 MHz 9.7783 MHz 10.2217 MHz 128.3 kHz
1460 MHz 1540 MHz 100 MHz | 97.783 MHz 102.217 MHz 1283 kHz
700 MHz 2300 MHz 2 GHz 1.95566 GHz 2.04434 GHz | +5.66 MHz
300 MHz 2700 MHz 3 GHz 2.93349 GHz 3.06651 GHz | +8.49 MHz
Expression : %
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Section 4 Peformance Tests

4.3.4 Resolution bandwidth and selectivity
If two input signals are separated by only 3 dB (IF final stage), analysis can be per-
formed with these two signals as a two-spectrum waveform.
This is called “resolution bandwidth (RBW)”.

On the other hand, selectivity improves as the 60 dB bandwidth becomes narrower.
Therefore, measure the bandwidth at points 3 dB and 60 dB down from the center
frequency peak point as shown in the figure below, and calculate the selectivity from

the following expression:

3 I
2 }aas I
= - >
< 3 dB bandwidth
Seloctivipy - 0 4B bandwidih 60.d8
eleCtivIty = 737 4B bandwidth
60 dB bandwidth \
|
l Frequency
Center frequency
(1) Test target specifications
» Resolution bandwidth: *2% (300 Hz to 300 kHz), +10% (1 MHz)
* Selectivity: <5:1
(2) Test equipment
» Synthesized signal generator:  MG3633A
(3) Setup
MT8801C
e S| =1 feae
_ 10 MHz Reference : S| g5 oy
Signal generator |  Buffered Out "
MG3633A |
Aux Input

RF OUTPUT

(4) Test precaution

Set the signal generator output level to about +10 dBm.
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4.3 Performance Tests

(5) Test procedure

Step

Operation procedure

1.
2.
3.

NS s

10.

11.

12.

Press the spectrum analyzer Preset key.

Execute Cal.

Set the MT8801C as follows:

Trace-Time

Freq: 100 MHz RBW (Manual): 1 MHz

VBW (Manual): Value at which 60 dB down level is read smoothly.

Set the signal generator output frequency to 100 MHz.
Execute Peak — RLYV to move the signal level to the line at the top of the screen.
Select Delta Marker.

Lower the signal generator output frequency to the frequency at which the marker reads —3 dB.

Make the signal generator output frequency at this time f1.

Raise the signal generator output frequency to the frequency at which the marker reads —3 dB.

Make the signal generator output frequency at this time f2.

Lower the signal generator output frequency to the frequency at which the marker reads —60 dB.

Make the signal generator output frequency at this time 3.

Raise the signal generator output frequency to the frequency at which the marker reads —60 dB.

Make the signal generator output frequency at this time f4.

Calculate the 3 dB bandwidth, 60 dB bandwidth, and selectivity as follows:
3 dB bandwidth = f2-f1 60 dB bandwidth = f4-f3

Selectivity = 60 dB bandwidth/3 dB bandwidth

Check that the 3 dB bandwidth is within the maximum and minimum values.

Check that the calculated selectivity is 5 or less.

Repeat steps 4 through 11 in accordance with RBW shown in the table below.
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Section 4 Peformance Tests

Resolution Bandwidth Test

RBW £ . b 3dB Effective Effective | Measurement
andwidth | lower limit | upper limit uncertainty
1 MHz 903.8 kHz 109.62 kHz
300 kHz 295.14kHz | 304.86 kHz
100 kHz 98.38 kHz 101.62 kHz
30 kHz 29.514kHz | 30.486 kHz
10 kHz 9.838 kHz 10.162 kHz +0.38 %
3 kHz 2.952 kHz 3.048 kHz
1 kHz 984 Hz 1016 Hz
300 Hz 295.1 Hz 304.9 Hz
Selectivity Test
RBW f3 fa bandwidth | bandwidth | Setectivity Mfﬁigriim?y”t u%fggcr:tllivn?it
1 MHz
300 kHz
100 kHz
30 kHz
10 Kiiz 0.038 4.96
3 kHz
1 kHz
300 Hz
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4.3 Performance Tests

4.3.5 Sideband noise level

This test checks the noise dB level at a point of a certain frequency from the spectrum
waveform peak point when a signal with a very low sideband noise level is input from

the device under test with the resolution bandwidth kept constant.

Since the average noise level is taken, measure the noise level by inserting a video
filter (VBW).

The sideband noise level is the spectrum response modulated by the internal noise of
the spectrum analyzer.

If this response is large, the actual filter envelop will be masked by noise as shown in

the figure at the left and measurement will become impossible.

]
/
l

Sideband noise

-
\
\
[
[ 11
[

Actual filter envelop

(1) Test target specifications

* Sideband noise (C/N): <-95 dBc/Hz (frequency 1 GHz, 100 kHz offset)
<-115 dBc/HZ (frequency 1 GHz, 10 kHz offset)

(2) Test equipment

< Synthesized signal generator: MG3633A

(3) Setup
MT8801C
5| == R
. 10 MHz Reference 2| 3285
Signal generator |  Buyffered Out | 2838
MG3633A | C—— = 6606060
Aux Input
RF OUTPUT

T
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Section 4 Peformance Tests

(4) Test procedure

Step Operation procedure
1. Set the signal generator to 1 GHz, +10 dBm.
2 Press the spectrum analyzer Preset key.
3. Execute Cal.
4 Set the MT8801C as follows:
Center Freq: 1 GHz Span: 40 kHz (table below)
Reference Level: +10 dBm Detection: Sample
RBW: 1 kHz (table below) VBW: 10 Hz (table below)
Zone Width: Spot
5. Press the Peak Search key. The current marker is set to the peak point.
6. Press the Measure key, and select C/N Ratio Measure.
7. Press the Meas On key, and execute C/N measurement.
8. Press the Marker key. Then, turn the rotary knob to move the marker to the right so that the Zone
Center display frequency becomes the frequency shown in the table below.
9. Check that the sideband noise value does not exceed the rated value.
10. Repeat steps 4 through 9 in accordance with the table shown below.
Sideband Noise Level Test
Frequency Zone Center Sideband r.loise Measurement
span RBW VBW (offset) Measured Effective uncertainty
value upper limit
40 kHz 1 kHz 10 Hz 10 kHz <-95.82 dBc 10.82
400 kHz 10 kHz 100 Hz 100 kHz <-116.11dBc +1.11
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4.3 Performance Tests

4.3.6  Screen amplitude display linearity
This check tests the LOG display error per division of the vertical axis of the screen.
LOG display linearity tests if the scale is proportional to the logarithm (dB) of the
input level.
Apply a signal with an accurate input level to the spectrum analyzer Aux Input con-
nector through an external attenuator. Calculate the error from the attenuator attenua-

tion and the delta marker reading at the peak of the trace waveform.

(1) Test target specifications

¢ LOG linearity:
Frequency 10 MHz to 2.2 GHz, reference level 2+0 dBm (MAIN connector),
>-20 dBm (AUX connector)
+0.5 dB (0 to —50 dB, resolution bandwidth <1 MHz)
+1.0 dB (0 to —70 dB, resolution bandwidth <30 kHz)
+1.0 dB (0 to —80 dB, resolution bandwidth <1 kHz)

(2) Test equipments

» Synthesized signal generator: MG3633A
 Calibration receiver ML2530A

» Power divider

(3) Setup
MG3633A 10 MHz Reference Input 10 MHz Buffered Output
Synthesized signal
generator MT8801C
I -
==5=°5°] B85535 O °
RF Output
Aux Input
10 MHz
Reference Input
| Power divider
- ICEEIEE ML2530A
] 5255102 Calibration receiver

'J 10 MHz Buffered Output
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Section 4 Peformance Tests

(4) Test procedure

Step

Operation procedure

1.

ok »

o *x =N

Set the signal generator to 101 MHz, —12 dBm.
Execute Cal of the calibration receiver.

Press the spectrum analyzer Preset key.
Execute Cal.

Set the MT8801C as follows:

Center Freq: 101 MHz Span: 3 MHz
Reference Level: 0 dBm Attenuator: 0 dB
RBW: 1 kHz VBW: Minimum

Press the Peak — REF key. The peak point of the spectrum waveform is set to the reference level.
At the end of one sweep, press the Delta Marker key.
Set the measured value of the calibration receiver to “Measure to Reference”.

Read the delta marker level value (B) of the measured value (A) of the calibration receiver when the

output level value of the signal generator value is changed as shown in the table below.

Repeat steps 5 through 9 in accordance with the table below.

LOG Linearity Test

Set value of output level Error (B-A) (B) Measurement | Effective | Effective
of signal generator (dB) | RBW=1 kHz | RBW=30 kHz | RBW=1 MHz | uncertainty |lower limit upper limit

0

0 (Reference) | O (Reference) | O (Reference) -—- -—-

-10

+0.03 dB
-0.47dB | +0.47 dB

—0.46 dB | +0.46 dB

+0.04 dB

-0.96 dB | +0.96 dB
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4.3 Performance Tests

4.3.7 Frequency response

When two or more signals of different frequencies but equal amplitude are input, the

spectrum analyzer must display the spectrums at the same amplitude.

(1) Test target ratings

« Frequency response:

100 MHz reference frequency, ambient temperature 18 to 28°C
Input connector Main, input ATT 30 dB

+0.5dB

Input connector Aux, input ATT 10 dB

+0.5dB

(2) Test equipments

+ Signal generator: HP8665B
* Power meter: ML4803A
» Power sensor: MA4601A

(3) Setup

10 MHz Reference

MT8801C

Signal generator | Buffered Out
HP8665B |

RF OUTPUT

—— = 655066

Main Input
and Aux Input

ML4803A

Power meter

(4) Test precaution

MA4601A |-------- '
Power sensor

Carry out this test after a warm-up of at least 60 minutes at an ambient tempera-

ture of 18 to 28°C.
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Section 4 Peformance Tests

(5) Test procedure 1

Step Operation procedure
1. Set the signal generator to 100 MHz, 0 dBm.
2 Connect the signal generator output to the power sensor of the power meter through a coaxial cable.
3. Read the power meter display.
4 Change the signal generator output frequency as shown in the table, and find the calibration value at

each frequency referenced to the level at 100 MHz.

Test procedure 2

Step Operation procedure
1. Connect the signal generator output to the spectrum analyzer Aux Input connector.
2 Press the spectrum analyzer Preset key.
3. Execute Cal.
4 Set the spectrum analyzer as follows:
Center Freq: 100 MHz Span: 200 kHz
Attenuator: 10 dB Reference Level: 0 dBm
5. Press the Peak — CF key, then press the Delta Marker key.
6. Set the spectrum analyzer center frequency as shown in the table below. Then, read the delta marker

level at each frequency and find the deviation from the following expression:

Deviation = Delta marker level — test frequency calibration value

Test procedure 3

Step Operation procedure
1. Connect the signal generator output to the spectrum analyzer Main Input/Output connector.
2. Press the spectrum analyzer Preset key.
3. Set the spectrum analyzer as follows:
Center Freq: 100 MHz Span: 200 kHz
Attenuator: 35 dB Reference Level: 0 dBm
4. Press the Peak — CF key, then press the Delta Marker key.
5. Set the spectrum analyzer center frequency as shown in the table. Then, read the delta marker level at

each frequency, and find the deviation from the following expression:

Deviation = Delta marker level — test frequency calibration value
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4.3 Performance Tests

Frequency Response Test (Aux Input)

Test frequency

Calibration
value (dB)

Delta marker level (dB)

Deviation
(dB)

Measurement
uncertainty

Effective
lower limit

Effective
upper limit

100 MHz

0 (reference)

0 (reference)

0 (reference)

200 MHz

500 MHz

1 GHz

1.5 GHz

+0.17 dB

2 GHz

2.5 GHz

3 GHz

-0.33dB

+0.33 dB

Frequency Response Test (Main Input/Output)

Test frequency

Calibration
value (dB)

Delta marker level (dB)

Deviation
(dB)

Measurement
uncertainty

Effective
lower limit

Effective
upper limit

100 MHz

0 (reference)

0 (reference)

0 (reference)

200 MHz

500 MHz

1 GHz

1.5 GHz

+0.17 dB

2 GHz

2.5 GHz

3 GHz

-0.33dB

+0.33 dB
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Section 4 Peformance Tests

4.3.8

Reference level accuracy

MG3633A
Synthesized signal
generator

This performance check tests the absolute amplitude level at 100 MHz. Check the

level accuracy by applying the output of a signal generator calibrated with a standard

power meter to the spectrum analyzer.

(1) Test target specifications

(2)

@)

» Reference level accuracy:

Frequency 100 MHz, span 2 MHz (RBW, VBW, and Sweep Time set to

Auto) after automatic calibration

Main Input/Output connector

+0.5 dB (+10.1 to +40 dBm)

+1.0 dB (60 to +10 dBm)

Aux Input connector

+0.5 dB (9.9 to +20 dBm)
+1.0 dB (=80 to —10 dBm)

Test equipments

Signal generator:
Calibration receiver:
Power meter:

Power sensor:

Power divider

Setup

10 MHz Reference Input

MG3633A
ML2530A
MLA4803A
MA4601A

10 MHz Buffered Output

4-18

10 MHz Buffered
Output

10 MHz Reference
Input

RF Output

ML2530A

Calibration receiver

H 0 '
"
U
U
U
LRCRCRCRCRC
®' 2899 [og

O

Power divider

MT8801C

Main Input
and Aux Input

MA4601A
1 ———Power meter

ML4803A
Power sensor

® 0DOoo O 200 0=
O- @2E6 =0 @

—

RF Input

f




4.3 Performance Tests

(4) Test precautions

1)  Always set the resolution bandwidth (RBW), video bandwidth (VBW) and
sweep time (Sweep Time) to Auto.

2) Do this test after a warm-up of at least 60 minutes.

(5) Test procedure

Step Operation procedure

1. Initialize the MT8801C, the signal generator, and the calibration receiver.

2. Execute Cal of the MT8801C, the calibration receiver, and power meter.

3. Connect the divider OUTPUT connector to the power sensor.

4. Set the signal generator frequency to 100 MHz, and adjust the signal generator level so that the power
meter indicates +10 dBm.

5. Connect the divider output to the calibration receiver Input connector.

6. Set the spectrum analyzer as follows:
Center Freq: 100 MHz Span: 2 MHz
Reference Level: 10 dBm

7. Read the marker level (P), and the measured level (P,) of the calibration receiver.

8. Set the output level of the signal generator and Reference Level as shown in the table below, and read
the marker level (P ) , and the measured level (P ) of the calibration receiver, at each setting.

9. Find the error from the following expression:
Error=P -P,

10. Change the spectrum analyzer input connector to the Main Input connector, and repeat steps 6 to 9.
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Reference Level Accuracy Test (Aux Input)

Set value of Set value of output level | Error (P1 - PO) |Measurement| Effective Effective
Reference Level of signal generator (dB) uncertainty | lower limit | upper limit
+10 dBm 0dB
0 dBm 10dB -0.28 dB +0.28 dB
-10 dBm 20dB
—20 dBm 30dB
—0dBm 1048 +0.22 dB
—40 dBm 50dB
50 dBm 60 dB -0.78 dB +0.78 dB
—60 dBm 70 dB
—70 dBm 80 dB
—80 dBm 85 dB
Reference Level Accuracy Test (Main Input)
Set value of Set value of output level | Error (P1 - PO) [Measurement| Effective Effective
Reference Level of signal generator (dB) uncertainty | lower limit | upper limit
+10 dBm 0dB
0 dBm 10 dB
~10 dBm 20dB
—20 dBm 30dB +0.22 dB -0.78 dB +0.78 dB
-30 dBm 40 dB
—40 dBm 50 dB
—50 dBm 60 dB

4-20




4.3 Performance Tests

4.3.9 Average noise level

The internal noise distributed evenly in proportion to the resolution bandwidth over

the entire measurement frequency band is called the “average noise level.”

(1) Test target ratings

» Average noise level:
Resolution bandwidth 1 kHz, video bandwidth 10 Hz
At Main connector, input attenuator 20 dB
<-90 dBm (10 MHz to 2.2 GHz)
<-85 dBm (>2.2 GHz)
At Aux connector, input attenuator 0 dB
<-110 dBm (10 MHz to 2.2 GHz)
<-105 dBm (>2.2 GHz)

(2) Test equipment

* No-reflection terminator: MP752A

(3) Setup
MT8801C
. 5 = [z
; g oogg &=
- o522 O
OO0 0000 @
C——1 == 9000 0=

Main Input
and Aux Input

MP752A
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(4) Test procedure

Step Operation procedure
1. Press the spectrum analyzer Preset key.
2 Execute Cal.
3. Terminate the spectrum analyzer Aux Input connector with the MP752A No-reflection terminator.
4 Set the spectrum analyzer as follows:
Start Freq: 10 MHz Stop Freq: 2.2 GHz
Reference level: —=50 dBm Attenuator: 0 dB
RBW: 30 kHz VBW: 3 kHz
Detection: Sample
5. Press the Single key, and perform one sweep.
6. Press the Peak — CF key to set the peak frequency to the center frequency.
7. Set the spectrum analyzer as follows (time domain):
Span: 0 Hz
RBW: 1 kHz VBW: 10 Hz
8. Sequentially press the Trace-Time, Storage, Average, and Averaging Count keys, and set the averaging
count to 16.
9. Press the Continuous key, and make 16 averaging count sweeps.
10. Press the Peak Search key, and read the marker level.
11. Change the Start Freq and Stop Freq in accordance with the table below, and repeat the steps 3 to 10.
12. Change the input terminal to the spectrum analyzer Main Input connector, and repeat steps 3 through

11.

4-22

Average Noise Level Test

Spectrum analyzer setting Average noise level Measurementl  Effective
terminal | Start Freq | Stop Freq | Marker reading Rating uncertainty | upper limit

) 10 MHz 2.2 GHz <-90 dBm —91.25 dBm
Main Input

2.2 GHz 3 GHz <—85 dBm —86.25 dBm

+1.25dB

10 MHz 2.2 GHz <-110 dBm —111.25 dBm
Aux Input

2.2 GHz 3 GHz <-105 dBm —-106.25 dBm




4.3 Performance Tests

4.3.10 Residual response
(1) Test target specifications

» Residual response:
<70 dBm (Main connector, input attenuator 20 dB)
<-90 dBm (AUX connector, input attenuator 0 dB)

(2) Test equipment

» No-reflection terminator: MP752A or equivalent
(3) Setup

MT8801C

Main Input

MP752A
No-reflection
terminator
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(4) Test Procedure

Step Operation procedure
1. Press the MT8801C Preset key.
2. Set the MT8801C as follows on the Instrument Setup screen, then move to the Spectrum Analyzer

screen.
RF Input/Output: Main

3. Set the spectrum analyzer as follows:
Band: Band 1 Ref. Level: =50 dBm
RBW: 3 kHz VBW: 3 kHz
Sweep Time: Auto Attenuator: 20 dB

4. When HPF setting is Off, set Span: Full.
When HPF setting is On, set Start Freq: 1600 MHz and Stop Freq: 3000 MHz.
5. Perform a single sweep, then read the peak level to judge if the measured value is within the
specifications.
6. Move to the Instrument Setup screen.
Set the MT8801C as follows:
RF Input/Output: Aux
7. Move to the Spectrum Analyzer screen, again.

Set Attenuator : 0 dB.
Repeat the steps 5 and 6.

Residual Response Test

Measurement Measurement Effective
frequency Measured value uncertainty upper limit
Worst value at Main MHz dBm —71 dBm
+1.0dBm
Worst value at Aux ____ _MHz ___ dBm —-91 dBm
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4.3.11 Second harmonic distortion

Even when a signal with no harmonic distortion is applied to the spectrum analyzer,
the input mixer nonlinearity of the spectrum analyzer generates harmonics that can be
seen on the screen.

Of the harmonics displayed on the screen, the second harmonic has the highest level.
The test point measures the level difference between the fundamental wave and the
second harmonic wave when a signal having a distortion at least 20 dB lower than the
internal distortion of the spectrum analyzer is applied to the spectrum analyzer. If a
low distortion signal source is not available, a low distortion signal is applied to the

spectrum analyzer through an LPF.

(1) Test target specifications

* Second harmonic distortion: Mixer input level =30 dBm
<-55 dBc (input frequency 10 to 100 MHz)
<-60 dBc (input frequency 100 to 1500 MHz)

(2) Test equipments

 Signal generator: MG3633A
 LPF: Device with an attenuation of at least 70 dB at double the

fundamental frequency

(3) Setup
MT8801C
g e
] 10 MHz Reference = gggg 6
Signal generator |  Buffered Out =l ss3s

MG3633A | e

Aux Input

[

RF OUTPUT

LPF

OUTPUT

INPUT

4-25



Section 4 Peformance Tests

(4) Test procedure

Step Operation procedure
1. Press the spectrum analyzer Preset key.
2 Execute Cal.
3 Set the LPF cutoff frequency to approximately 12.8 MHz.
4. Set the signal generator output to 10 MHz, =30 dBm.
5 Set the spectrum analyzer as follows:

Center Freq: 10 MHz Span: 10 kHz
Reference Level: =30 dBm Attenuator: 0 dB

Input terminal: Aux Input

6. Adjust the signal generator output level so that the spectrum waveform peak point moves to the

Reference Level (line at the top of the screen scale).
7. Move the marker to the peak of the spectrum waveform, and set the marker to Delta Marker.

8. To display the second harmonic on the screen, set the center frequency to double the fundamental
frequency. Since the delta marker level indicates the level difference between the fundamental wave

and the second harmonic. Read the delta maker level.

9. Change the input frequency in accordance with the table below, and repeat steps 3 through 8.

Second Harmonic Distortion Test

Signal generator LPF Delta marker Rating Measurement | Effective
output frequency | cutoff frequency level uncertainty [upper limit
10 MHz 12.8 MHz -55dBc -56.2 dB
+1.2dB
1 GHz 1.2 GHz —60 dBc -61.2 dB
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4.3.12 Resolution bandwidth (RBW) switching deviation

This performance check measures the peak level deviation when the resolution band-
width (RBW) is switched.
(1) Test target specifications

» Resolution bandwidth switching deviation:

+0.1 dB referenced to 3 kHz resolution bandwidth

(2) Test equipment

+ Signal generator: MG3633A

(3) Setup
MT8801C

-
- § a:u:oo gg
- 10 MHz Reference || = S| 9258

Signal generator Buffered Out Al &=
MG3633A @7 —— = 565% B
Aux Input

RF OUTPUT
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(4) Test procedure

Step Operation procedure

1. Press the spectrum analyze Preset key.

2 Execute Cal.

3. Set the signal generator output to 100 MHz, 0 dBm.

4 Set the spectrum analyzer as follows:
Center Freq: 100 MHz Span: 15 kHz
Reference Level: 0 dBm RBW: 3 kHz
Input terminal: Aux Input

5. Press the Peak — CF key to set the peak frequency to the center frequency.

6. Set the marker to Delta Marker.

7. Set RBW and Span in accordance with the table below, and measure the level deviation for each RBW
as described in Step 8.

8. Press the Peak Search key, and move the current marker to the spectrum waveform peak point. Read

the delta marker level.
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Resolution Bandwidth Switching Deviation Test

Spectrum analyzer setting | pejta marker Rating Measurement| Effective Effective
RBW Span level uncertainty | lower limit | upper limit
300 Hz 10 kHz
1 kHz 10 kHz
3 kHz 15 kHz 0.0 dB (reference)
10 kHz 50 kHz
+0.1 dB +0.01 dB -0.09 dB +0.09 dB
30 kHz 150 kHz
100 kHz 500 kHz
300 kHz 1.5 MHz
1 MHz 5 MHz




4.3 Performance Tests

4.3.13 Performance test results entry form examples

Examples of forms for summarizing the results of MT8801C Spectrum Analyzer

function performance checks are shown below.

When making performance checks, copy and use this section.

1. Center frequency display accuracy

Signal generator| Center | Frequency Center frequency reading Measurement
output frequency| frequency |  span Effective Marker Effective uncertainty
lower limit value upper limit
10kHz [499.99975 MHz 500.00025 MHz 120 Hz
200 kHz [499.99540 MHz 500.00460 MHz +400 Hz
1.01 MHz |499.97625 MHz 500.02325 MHz 12 kHz
500 MHz 500 MHz
2 MHz |499.95400 MHz 500.04600 MHz +4 kHz
10 MHz |499.77000 MHz 500.23000 MHz 120 kHz
100 MHz [497.70000 MHz 502.30000 MHz 1200 kHz
2. Frequency span accuracy
Signal generator Spectrum analyzer M t
. . easuremen
£ 0 Center | Frequency | Effective |Calculated| Effective uncertainty
frequency span lower limit value upper limit
1499.996 MHz|1500.004 MHz 10 kHz 9.778 kHz 10.222 kHz 128 Hz
1499.92 MHz | 1500.08 MHz 200 kHz 195.570 kHz 204.43 kHz 1570 Hz
1499.2 MHz | 1500.8 MHz 2 MHz 1.9443 MHz 2.0433 MHz +5.7 kHz
1496 MHz 1504 MHz 1.5 GHz 10 MHz 9.7783 MHz 10.2217 MHz 128.3 kHz
1460 MHz 1540 MHz 100 MHz 97.783 MHz 102.217 MHz 1283 kHz
700 MHz 2300 MHz 2 GHz 1.95566 GHz 2.04434 GHz 15.66 MHz
300 MHz 2700 MHz 3 GHz 2.93349 GHz 3.06651 GHz +8.49 MHz
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3. Resolution bandwidth and selectivity

Resolution Bandwidth and Selective Test

RBW £ . b 3dB Effective Effective | Measurement
andwidth | lower limit | upper limit uncertainty
1 MHz 903.8 kHz 109.62 kHz
300 kHz 295.14kHz | 304.86 kHz
100 kHz 98.38 kHz 101.62 kHz
30kHz 29.514kHz | 30.486 kHz
10 kHz 9.838 kHz 10.162 kHz +0.38 %
3 kHz 2.952 kHz 3.048 kHz
1 kHz 984 Hz 1016 Hz
300 Hz 295.1 Hz 304.9 Hz
Selectivity Test
RBW f3 fa bandwidth | bavewidih | Selectivity Mfﬁfﬁéﬁ?ﬂfy”t uigifﬁ'ivrﬁn
1 MHz
300 kHz
100 kHz
30 kHz
10 ki 0.038 4.96
3 kHz
1 kHz
300 Hz

4. Sideband noise level

Frequency Zone Center Sideband r.10|se Measurement
span RBW vBW (offset) Measured Effective uncertainty
value upper limit
40 kHz 1kHz 10 Hz 10 kHz <-95.82 dBc +0.82
400 kHz 10 kHz 100 Hz 100 kHz <-116.11dBc +1.11
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5. Screen amplitude display linearity

Set value of output level Error (B-A) (B) Measurement | Effective | Effective
of signal generator (dB) | RBW=1 kHz | RBW=30 kHz | RBW=1 MHz | uncertainty |lower limit jupper limit
0 0 (Reference) | O (Reference) | O (Reference) --- ---
-10
-20 HOBIB 47 ab | 404748
-30
-40
-0.46 dB | +0.46 dB
=50
-60 10.04 dB
=70 -0.96 dB | +0.96 dB
-80
6. Frequency response
Frequency Response Test (Aux Input)

Tt e Y | otamarer et | O P Sl o
100 MHz 0 (reference) 0 (reference) 0 (reference) —_ —_ —_
200 MHz
500 MHz

1 GHz
1.5 GHz +0.17 dB -0.33dB | +0.33dB
2 GHz
2.5 GHz
3 GHz
Frequency Response Test (Main Input)
Tt ey Y | otamer et | O P Sl o
100 MHz 0 (reference) 0 (reference) 0 (reference) —_ —_ —_
200 MHz
500 MHz
1 GHz

1.5 GHz +0.17 dB -0.33dB | +0.33dB
2 GHz

2.5 GHz

3 GHz
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7. Reference level accuracy

Reference Level Accuracy Test (Aux Input)

Set value of Set value of output level | Error (P1 - PO) |Measurement| Effective Effective
Reference Level of signal generator (dB) uncertainty | lower limit | upper limit
+10 dBm 0dB
-0.28 dB +0.28 dB
0 dBm 10dB
—10 dBm 20 dB
—20 dBm 30dB
—-30 dBm 40 dB 1092 4B
—40dBm 20db N 0.78 dB 0.78 dB
-0. +0.
-50 dBm 60 dB
—60 dBm 70 dB
—70 dBm 80 dB
—80 dBm 85 dB
Reference Level Accuracy Test (Main Input)
Set value of Set value of output level | Error (P1 - PO) [Measurement| Effective Effective
Reference Level of signal generator (dB) uncertainty | lower limit | upper limit
+10 dBm 0dB
0 dBm 10 dB
—10 dBm 20dB
—20 dBm 30dB +0.22 dB -0.78 dB +0.78 dB
-30 dBm 40 dB
—40 dBm 50dB
-50 dBm 60 dB
8. Average noise level
Input Spectrum analyzer setting Average noise level Measurement|  Effective
terminal | Start Freq | Stop Freq | Marker reading Rating uncertainty | upper limit
. 10 MHz 2.2 GHz <-90 dBm -91.25 dBm
Main Input
2.2 GHz 3 GHz <-85 dBm —86.25 dBm
+1.25 dB
10 MHz 2.2 GHz <-110 dBm —111.25 dBm
Aux Input
2.2 GHz 3 GHz <-—105 dBm —106.25 dBm
9. Residual Response
Measurement Measurement Effective
frequency Measured value uncertainty upper limit
Worst value at Main MHz dBm —71 dBm
+1.0 dBm
Worst value at Aux MHz dBm -91 dBm
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10. Second harmonic distortion

11.

Signal generator LPF Delta marker Rating Measurement | Effective
output frequency | cutoff frequency level uncertainty [upper limit
10 MHz 12.8 MHz -55 dBc -56.2 dB
+1.2dB
1 GHz 1.2 GHz —60 dBc -61.2 dB
Resolution bandwidth switching deviation test
Spectrum analyzer setting | pelta marker Rating Measurement| Effective Effective
RBW Span level uncertainty | lower limit | upper limit
300 Hz 10 kHz
1 kHz 10 kHz
3 kHz 15 kHz 0.0 dB (reference)
10 kHz 50 kHz
+0.1 dB +0.01 dB -0.09 dB +0.09 dB
30 kHz 150 kHz
100 kHz 500 kHz
300 kHz 1.5 MHz
1 MHz 5 MHz
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Appendix A Soft-Key Menu

In this section, soft-key menu functions and its hierarchical system are described us-

ing a tree.

Matters to be noted about the tree are shown below.

ey

2)

3

“

3)
(6)

(7

Main function Key indicates [F1 to F6] key on the front panel.

Function Key are the menus at the top level which are displayed on the right side
of screen when the [F7 to F12] key is pressed. Lower menus indicates other
menus below the top menus.

When a soft key with an appended asterisk (*) is pressed in these menus, the
menu moves to the lower menu indicated by the arrow symbol (—).

When the Return key is pressed at a lower menu, the next-higher menu is re-
turned.

Menus with more than six items are split into several pages.

The menu page construction and currently-displayed page are indicated in the
lower part of the menu. To move to the next page, press the [Next Menu] key.
Function key and soft keys prefixed by a sharp symbol (#) at the left of the menu

frame, give an outline explanation of the function.

A-1



Appendix A Soft-Key Menu

Menu Tree (1 /9)
—— Main Function Key @~ —+—  FunctionKey @ —+—  Low Menus

. Fregency « Sets the center frequency, start/stop frequencies, Peak — CF
reqency .
Center and, center frequency step size.
Freq
Start
Freq
Stop
Freq
41 | Peak>CF Band #1 Detects the peak in the measurement
Band0 screen, and sets the center frequency to
# CF the peak frequency.
Stop Size
o Band1
# Band #2 Sets the step size when the center
frequency is changed using the Step
key.
#3 Switches the measurable range.
return
Span
Span
Span
Full Span
e Sets the frequency spans such as frequency span, full span,
Zero Span
and zero span.
Band




Appendix A Soft-Key Menu

Menu Tree ( 2 /9)
——  Main Function Key @~ —+—  FunctionKey @ —+—  Low Menus

Amplotude Log Scale
Amplotude
Reference 10dB/DIV
Level
Peak—RLV 5dB/DIV Ref Step
v
* 1DIV
Long 2dB/DIV
Scale /
* 2DIV Disp Line
#1 | Ref Level 1dB/DIV —v Displa
Step Size Lil:I)I . y
| 5DIV
#2 | Display (l))Iispl(z ;f
Line Line
* 10DIV -50.00dBm
Attenuator return
Manual
Attenuator
return
o Switches the reference level, Peak — RLV, and Manual Marker
. Level
LOG scale, and sets the reference level step size, Abs vRel
display line, attenuator, and other screen vertical Auto
. return
axis parameters.
#1 Sets the step size when the reference level is
changed with the Step key.
#2 Displays a screen display line separate from the
scale lines. The marker reading can be displayed
as a relative value from the screen display line. return
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Menu Tree ( 3 /9)
——  Main Function Key —+—

Function Key

Maker

Marker

Normal
Marker

Marker

Delta

#1 | Mkr—CF

#2 | Mkr—RLV

#3

Zone
—Span

Zone Width

*

1

Marker

Marker
Off

—t Low Menus

Display
Line

Zone Width| «  Selects normal marker/delta marker/no
Spot marker, and sets the zone marker width,
MARKER —, zone sweep on/off, etc.
1DIV
2DIV
5DIV
10DIV
return
Disp Line | (same as "Display Line" menu in
amplitude key)

#1 Sets the marker frequency to the center frequency.
#2 Sets the marker level value to the reference level.

#3 Sets the zone width frequency range to the frequency span.
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Menu Tree ( 4 /9)

Main Function Key

Peak
Search

—+—  Function Key

Peak

Normal
Marker

Delta
Marker

Peak
Search

Next Peak

Peak—CF

Peak—RLV

1

Peak

Next Right
Peak

Next Left
Peak

Mkr—CF

Mkr—RLV

Zone
—Span

k
Resolution
[Threshold

2

#1

#2

#3

—— Low Menus

Sets the peak level

search, next peak/next right peak/next left peak

search, Peak —, Marker —, search level resolution, threshold level

on/off, etc.

Sets the peak search level resolution.

Sets whether a peak search upper limit/lower limit is specified.

Sets the upper limit/lower limit.

Resolution

Resolution
1.23dB

Threshold
On Off

Search
Above
Below

Display
Line
On Off

Display Line
Level
-50.00dBm

return

#1

#2

#3
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Menu Tree ( 5 /9)

Main Function Key —+—

Coupled
Function

#1

e Sets the resolution bandwidth, video bandwidth,

sweep time, and input attenuator manual/

automatic.

Function Key

Coupled F

*
RBW

_p[ RBW

*
VBW

ES
Sweep
Time

*
Attenuator

Cal

#1 Executes level calibration.

—t Low Menus

Manual

Auto

VBW

Manual

RB,VB,SWP
Auto

Auto

Sweep Time

All Auto

Manual

return

Auto

All Auto

return

RB,VB,SWP

Attenuator

All Auto
Auto

Manual

Auto

All Auto

return

return
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Menu Tree ( 6 /9)
——  Main Function Key @~ —+—  FunctionKey @ —+—  Low Menus

Trace-Freq
T -Fi
race-treq Trace-A Storage Storage
Normal Cumulative
Trace-B __—y| Hold Count
Max Hold |~ | Overwrite Sweep
Count
Trace AonB 10
Active Min Hold Auto
Trace \
A B* Average
#1 | Storage
- View Restart
#2 | Detection
return return
1 Restart
2 2
return
2
Avg Count
; Averagin,
e Selects trace A/trace B and sets the storage mode, Detection COU%] t & Hold Count
detection mode, active trace specification, etc. 10 Sweep
Count
10
) Pos Peak
#1 Selects the storage display mode from among
update, fixed, maximum envelop, minimum
. . Sample
envelop, average value, cumulative, and overwrite.
Also sets the sweep count, restart, etc.
Neg Peak
Restart
#2 Selects one of the following detection modes: Restart
return
among maximum value between sample point
display, minimum value display, and instantaneous return 2 return
value display. 2 2
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Menu Tree ( 7 /9)
——  Main Function Key @~ —+—  FunctionKey @ —+—  Low Menus

Trace-Time Source p . .
Trace-Time Selects time domain (zero span) display.
Delay Time Sets the delay time, time span, trigger mode,
10.0ms . .
trigger source, storage mode, detection mode,
Time Span Wide IF etc.
10.0ms Video
Trigger
#1 | Freerun External
Triggered
*
Trigger Trig Slope
source* Rise Fall | #] Sets the trigger source to wide IF video or
Storage external.
%
Detection return
\ Storage |(Same as "Storage" menu in Trace A key)
Detection |(Same as "Detection” menu in Trace A key)
(Same as "Trigger Source" menu in Trace Time key)
Trigger Source Source
Trigger/Gate Trigger
Freerun
Trlggere: Gate Setup
Trigger
Gate Delay
Source 1.00ms
Goartle Swgffp Gate Length
5.00ms
#2 | Gate Setup :
Gate Trig -
_ Source //, Trace-Time
Trace-Time Trig Slope D%a%(;l"nll?e
Rise Fall .
Trace-A Time Span
10.00ms
. return
e Sets the gate function that controls the
sweep start trigger and waveform data
write.
#2 Sets the gate delay time, gate length, gate
trigger source, and other gate conditions. return
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#1

#2

#3

#4

#5

Menu Tree ( 8 /9)

Main Function Key @ —+—  Function Key

Noise
Measure
*
#2 | C/N Ratio
Measure
*
#3 | Occ BW
Measure
*
#4 | Adj Ch Pwr
Measure
*
#5 | Burst Avg

Power
Off
v
(Next Page)

Sets the noise power in the zone marker
range.

Measures the carrier signal and noise
power ratio.

Sets the delta marker of the reference
marker to the carrier signal.

The zone width of the delta marker

determines the measurement power.

Measures the occupied bandwidth.

Sets the measurement method to
XdBDOWN mode or N%ofPOWER
mode.

Measures the adjacent channel leakage
power.

Selects the channel separation, channel
bandwidth, measurement mode, ACP
graph display/channel center line/
channel BW line on/off, upper channel/
lower channel/both channels to be
measured, etc.

Measures the average power of a burst
signal in the time domain.
Selects the start/end points.

Measure
Measure /
#1

—f—

Low Menus

Noise /v C/N Ratio
Meas On
Off Off
return
OBW Setup
Method
Occ BW N% of Pwr
xdB Down
Execute
N% Ratio
99%
xdB Value
10.0dB
*
Setup
return
return
ACP Setupl ACP Setup2
Method
- R:Total Pwr Both
Adj Ch Pwr RRefLevel| | Channel
Execute ACP Graph Upper
On Off Channel
Ch Sepa-1 Ch Center
12.5kHz Line Lower
: On Off Channel
Ch Sepa-2 CIlzilr?;:V
25.0kHz Oon  Off
Ch BW
Off
8.5kHz
*
Setup
return return
return 1 2
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Menu Tree ( 9 /9)

A-10

Main Function Key

R

Function Key @~ —+—  Low Menus

(Previous Page) ——p»

Burst Avg

Execute

Start Point
100

Stop Point
100

return
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A.2

Soft-key Menu List

Menu

Menu Tree (page/ 9)

A) Active trace

Ajd ch Pwr Measure

Amplitude
Attenuator
Average

Averaging Count

B Band
Burst Avg Power

C) C/N Ratio Measure

Cal
Center Freg
CF Step Size
Coupled Function
Cumulative
D) Delay Time
Delta Marker
Detection
Display Line
E) External
F) Frequency
Full Span

G) Gate
Gate Delay
Gate length
Gate Setup

L) Log Scale

M) Marker
Marker — CF
Marker — RLV
Max Hold
Min Hold

N) Next Peak
Neg Peak
Noise Measure

Normal Marker

0O) Occ BW Measure

Overwrite

6

o]

A NN
()]

AN N = = 0 0 =

~ B

QN ® WA WL W N
N

A-11



Appendix A Soft-Key Menu

Menu Menu Tree (page/ 9)

P) Peak Search
Peak — CF
Peak —» RLV
Pos Peak
R) RBW
Reference Level
Ref Level Step Size
Resolution
Restart

~

S) Sample
Span
Start Freq
Stop Freq

~

Storage
Sweep Time
Sweep Count
T) Threshold
Time Span
Trace A, B
Trace Freq

~

Trace Time
Trigger
Trigger Slope
Trigger Source
V) VBW
View
W) Wide IF Video

Z) Zero Span
Zero — Span
Zone Width

e R N RN e e N I N =) Y T S e ) o) W SN (S I SV e N S T

W W =
N
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Appendix B Keywords Index

The followiong lists the main keywords used in this operation manual and the number
of the pages on which they are used. Use it to search for the soft keys, function

descriptions, etc.
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[KEYWORDS INDEX]

B-2

Key Word Paragraph No.

*Mark 3.1.2

1 div 35.1(1)

A)

Absolute Value 3.5.7(1)

AonB 3.8.1(3)

Abobe Below 3.6.6

Abs 35.7(1)

Active Trace A B 3.8.1.(4)

Adj ch pwr Measure

Adjacent Channel Leakage Power

All Auto

Attenuator

Automatic Calibration
Auto Mode

Auto Sweep Time
Aux

Average

Average Power

Averaging count

B)

Band

Below

Both Channel

Burst

Burst Avg Power

Burst Synchronizing Signal

Burst Wave

3.10.1.(4), 3.10.2.(4)
3.10.1.(4), 3.10.2.(4)
3.7.1,3.1.3
3.4.4,3.7.3

374
37.1,3.7.2,3.7.3
3.7.1

34

3.83,3.84

3.10.1 (5)

3.8.5

335

3.6.6

3.10.2 (4)

3.10.2 (3)

3.10.1 (5),3.10.2 (5)
3.9.3(3)
3.3.4(2),3.10.2 (3)
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Key Word Paragraph No.
©
C/N Ratio Measure 3.10.1 (2), 3.10.2 (1)
C/N Ratio 3.10.1 (2), 3.10.2 (1)
Cal 3.74
Cancel 2.1.1,3.1.1
Center-Span 3.3.1
CF Step Size 333
Ch BW 3.10.1 (4),3.10.2 (4)
Ch Sepa-1 3.10.1 4), 3.10.2 (4)
Continuous 2.1.1,3.9.1
Continuous Sweep Mode 3.9.1
Copy 3.13
Coupled Function 3.7,3.10.2 (1)
Cumulative 3.8.4,3.8.5
Current Marker 3.5.1
D)
dBc/Hz 3.10.2 (1)
dBm/ch 3.10.2 (2)
Delay Time 3.8.2(2)
Delta Marker 353
Detection 3.8.2(2)
Detection Mode 3.8.2(2),3.8.8
Digital Video Averaging 3.8.5
Disp Line Level 3.5.7(1),3.6.6
Display Line 3.5.7(1),3.6.6
Display Absolute Value 3.5.7()
E)
Entry Area 3.1.1
Execute 3.10.1 (3) 4)
External 3.9.34),3.10.2 (5)

External Trigger

3.9.3(1)
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Key Word Paragraph No.
F)
Floppy Disk 25,3.1.3
Free run 3.9.3(1)
Free run / Trigger 39.3 (D)
Frequency 3.1.1
Frequency Domain 3.8.1
Frequency Span 33.1(2),3.34
Full Span 3.3.4 (1)
Function Key 2.1.1,3.1.2
G)
Gate Cursor 3.9.6
Gate Control Signal 395
Gate Delay 3.5.9,3.9.6
Gate Length 3.59,39.6
Gate Setup 3.9.6
Gate Sweep On Off 395
Gate Trig Source 3.9.6
D
Instantaneous signal level 3.8.7
L)
Level Range 34
Log Scale 342
M)
Main 3.1.1,34
Main Func 3.1.1
Main Function Key 3.1.1
Manual 344,3.7.1
Manual Set 3.7.1,3.7.2
Marker 3.5,3.10.2 (1)
Marker Func 3.5
Marker Level Abs Rel 3.5.7(1)
Marker Mode 3.5
Marker Value 3.5.7



Appendix B Keywords Index

Key Word Paragraph No.
M)
Max Hold 3.8.3,3.84
Measure 3.10.1
Measurement Envelop 3.8.7
Measuring Noise Power 3.10.1 (1), 3.10.2 (2)
Measuring Power 3.10.1 (2)
Measuring Occupied Bandwidth 3.10.1 (3)
Mkr — CF 354
Mkr — RLV 354
N)
N% of Power 3.10.1 (3), 3.10.2 (3)
Neg Peak 3.8.7,3.8.8
Next Left Peak 3.6.3
Next Menu 2.1.1,3.1.2,3.6.3,3.10.2 (1)
Next Peak 3.6.2
Next Right Peak 3.6.3
Noise Measure 3.10.1 (1), 3.10.2 (2)
Normal 3.8.3,3.84
Normal Marker 3.5.1 (1)

0)
Occ BW Measure
Occupied Frequency Bandwidth

Overwrite

P)

PDC

Peak Search

Peak Search Detect
Peak Signal

Peak — CF

Peak — RLV

PHS

Pos Peak
Post-Trigger

Preset

3.10.1 (3),3.10.2 (3)
3.10.2 (3)
3.8.3,3.8.4

3.10.2 (3) (5)
3.1.2,3.6.1
3.6

3.1.2,46
3.1.2,4.64
3.6.4

3.102 (3) (5)
3.8.7,4.8.8
3.8.2 (4)

3.3.4 (1) B-5
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Key Word

Paragraph No.

R)

RB, VB, SWT Auto
RBW

Ref Level Step Size
Reference Marker
Reference Level Set
Rel

Resolution dB

Restart

S)

Sample

Sample Point

Search Above Below
Search

Search Resolution
Search Threshold

Set

Setting Time Domain
Setup Common Parameter
Setup

Single Sweep Mode
Span

Spectrum Analyzer Mode
Spot

Spot Marker

Start Freq

Start Point

Stop Freq

Stop Point

Storage

Storage Mode

Sweep Mode

Sweep Time

3.7.1
3.7.1

343

353

3.4.1
3.5.7(1)
3.6.5
3.8.4,38.5

3.8.7,3.8.8
387

3.6.6

3.6

3.6.5

3.6.6
2.1.1,3.1.1
382 (1)
3.1.1
3.10.2 (4)
3.9.2

3.1.1

3.1.1
3.5.1(1)
3.5.1(1)
3.3.2(1)
3.10.2 (5)
3.3.2.2)
3.10.2 (5)
3.8.4,38.5
384,385
3.9

3.7.1
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Key Word Paragraph No.
T
Threshold 3.6.6
Time Gate Function 394
Time Span 3.822)(3)
Trace A 3.8.1(1)
Trace A on B 3.8.1 (3)
Trace B 3.8.1(2)
Trace Memory 3.8.7
Trace Time 3.6.5
Trig Slope 39.3(03)
Trigger Freerun 3.8.2(2),39.3(2)
Trigger Mode 393
Trigger Source 3.8.2(2),39.3(3)
Trigger/Gate 3.9.3 (1)
Triggered 3.8.2(2),3.93(2)
V)
VBW 3.7.2
View 3.84
Video Filter 3.8.5
W)
Wide IF Video 39.3(03)
Wide IF Video Trigger 3.9.3(3)
X)
X dB Down Mode 3.10.2 (3)
7)
Zone Marker 3.1.2,3.5.1 (1)
Zero Span 3.34(2),3.8.2(1)
Zone Width 3.5.1(1)
Zone — Span 355
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Section 1 Device Messages

This section outlines and lists the device messages of the MT8801C Option 07.

1.1 Device Message List ........coccevvemreiriiiiniee e 1-2
1.1.1  MT8801C common commands in Spectrum

ANAIYZEE i 1-4

1.1.2 Spectrum Analyzer Command .........c...cceee.. 1-5
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Section 1 Device Messages

1.1 Device Message List

MT8801C-specific Option 07 program commands, query messages, and response

messages are listed from paragraph 1.1.1.

- Device message table

(a) Program messages (Program Msg)/query message (Query Msg)

@) Uppercase characters
(i)  Numeric

(iii)) Lowercase characters in argument

f (frequency)

t (time)

0 (level)

n (no units integer)

r (no units real number)

h (no units hexadecimal number)
Others

(b) Response messages (Response Msg)

@) Uppercase characters
(ii))  Numeric
(iii)) Lowercase characters in argument
f (frequency)
t (time)
0 (level)
u (ratio)
s (symbol)

n (no units integer)

r (no units real number)

h (no units hexadecimal number)
Others

Notes:

Reserved words

Reserved words (numeric code)

Real number or integer with decimal point
GHZ, MHZ, KHZ, HZ, GZ, MZ, KZ, no units = HZ
Real number or integer with decimal point
S, SC, MS, US, no unit = US
Real number or integer with decimal point
DB, DBM, DM, DBU, W, MW, UW, NW, no units =
set SCALE units
Integer
Real number
Hexadecimal number

Listed in remarks columns of the table

Reserved words

Reserved words (numeric code)

12-character fixed integerunits = HZ

Real number or integer with decimal point

Real number or integer with decimal point

Real number or integer with decimal point

Real number or integer with decimal point

Integer, variable number of digits (Significant digits are
output.)

Real number with decimal point, variable number of
digits (Significant digits are output.)

Hexadecimal number

Written in remarks columns of the table

» Integer: NR1 format, real number: NR2 format

e (/. Zero
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1.1 Device Message List

Device messages are classified into 7 types according to their valid ranges:

1. MT8801C common commands :
Valid in all MT8801C modes (except for Spectrum Analyzer)

2. Instrument Setup command :
Valid in Instrument Setup panel mode

3. TX/RX tester commands :
Valid in TX/RX tester panel mode (on all TX/RX test screens)

4. Setup command parameter command :
Valid on the Setup common parameter screen

5. TXtester commands :

Valid in a range defined on each TX test screen

6. RX tester commands :

Valid in a range defined on each RX test screen

7. Spectrum Analyzer commands :

Valid in a range defined on each Spectrum Analyzer screen

These device messages are listed below in Spectrum Analyzer.
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Section 1 Device Messages

1.1.1

(1) Copy commands (copy)

MT8801C common commands in Spectrum Analyzer

Intermediate

Response

class Function Function details Program Msg | Query Msg Msg Remarks
Copy PRINT
PLS ©
(2) Preset commands (initialization, power-on setting)
Intermediate Function Function details Program Msg | Query Msg Response Remarks
class Msg
Preset PRE
INI
IP
(3) Panel-mode switching commands (TX/RX tester mode, Instrument Setup mode)
Inte(r:rgiglate Function Function details Program Msg | Query Msg Rei./[leognse Remarks
TX/RX tester PNLMD ANALOG [PNLMD? TESTER
Instrument setup PNLMD SYSTEM | PNLMD? SYSTEM
Spectrum analyzer  |PNLMD SPECT PNLMD? SPECT

1-4




1.1 Device Message List

1.1.2  Spectrum Analyzer Command

Table of Device Messages (1/14)

Parameter
Program q Query Response
Outline Control item comman
Bl Frequency/ FREQUENCY
Amplitude AMPLITUDE

* Frequency FREQUENCY
Selects the mode for | FREQ MODE
setting the frequency CENTER-SPAN FROQAQ FRQ? FROQA®
band. START-STOP FRQA2 FRQ? FRQA2
Sets the center CENTER FREQ CFAL CF? t
frequency.
Steps up the center FREQ STEP UP CEFAUP —_— EE—
frequency.
Steps down the center| FREQ STEP DOWN CFADN E— e
frequency.
Sets the start START FREQ FAANE FA? f
frequency.
Sets the stop STOP FREQ FBATL FB? bl
frequency.
Sets the frequency FREQ STEP SIZE SSAE SS? bl
step size.
: Span SPAN
Sets the frequency FREQ SPAN SPAf SP? f
span.
Steps up the FREQ SPAN STEP UP SPAUP BRI _—
frequency span.
Steps down the FREQ SPAN STEP SPADN e —
frequency span. DOWN
Sets to full span. FULL SPAN FS - -
Sets to zero span. 7ERO SPAN SPA® - -
Select the band

BAND SELECT

0: 0 Hz to 3.0 GHz BNDCAQ@ BNDC? @

1: 10 MHz to 3.0 GHz BNDCA1 BNDC? 1

Note: Ais a space.
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Section 1 Device Messages

Table of Device Messages (2/14)

Parameter
Program q Query Response
Outline Control item comman
H Frequency/ FREQUENCY/
Amplitude AMPLITUDE
« Level AMPLITUDE
Sets the reference REFERENCE RLAL RL? 1
level. LEVEL
Steps up the REF LEVEL RLAUP
reference level. STEP UP
Steps down the REF LEVEL RLADN
reference level. STEP DOWN
step size. MANUAL
AUTO
1 div LSSAA1L LSSA? LSSAA1L
2 div LSSAA2 LSSA? LSSAA2
5 div LSSAAS LSSA? LSSAAS
10 div LSSAAN1QD LSSA? LSSAAN1Q
Sets the LOG scale. | LOG SCALE RANGE
1 dB/div LGA1DB LG? 1
2 dB/div LGA2DB LG? 2
5 dB/div LGA5DB LG? 5
10 dB/div LGA1@DB LG? 10
SCALE UP LGAUP E— Em—
SCALE DOWN LGADN _ _
* Display line DISPLAY LINE
Sets the Display line | DISPLAY LINE
ON/OFF. OFF DLAOFF DL? OFF
ON DL AON
Sets the Display line | DISPLAY LINE DLAL DL? 1
level. LEVEL
Marker level/ TRACE-A ABS DSPLVMATRA,ABS| DSPLVM? ATRA | ABS
waveform data REL DSPLVMATRA, REL| DSPLVM? ATRA | REL
Absolute/relative TRACE-B ABS DSPLVMATRB,ABS| DSPLVM? ATRB | ABS
display line. REL DSPLVMATRB,REL| DSPLVM? ATRB | REL
TRACE-TIME ABS DSPLVM A TRTIME,ABS| DSPLVM? ATRTIME | ABS
REL DSPLVM A TRTIME,REL| DSPLVM? ATRTIME | REL
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1.1 Device Message List

Table of Device Messages (3/14)

Parameter
Program Query Response
Outline Control item command
H Display DISPLAY
function
* Display mode DISPLAY FUNCTION
Selects the display DISPLAY FORMAT
format. TRACE-A DEFMTAA DEMT? A
TRACE-B DEFMTAB DFMT? B
TRACE-TIME DEFMT ATIME DFMT? TIME
TRACE-A/B (A&B) DFMTAAB1 DFMT? AB1
* Waveform WRITE SWITCH
writing
Controls writing of the TRACE-A WRITE
waveform to trace A. SWITCH
VEIW AWRAQ®
AWRAOFF AWR? AWRAOFF
VIEWATRA
WRITE AWRA1
AWRAON AWR? AWRAON
CLRWATRA
Controls writing of the
waveform to trace B. TRACE-B WRITE
SWITCH
VIEW BWRA®D
BWRAOFF BWR? BWRAOFF
VIEWATRB
WRITE BWRA1
BWRAON BWR? BWRAON
Controls writing of CLRWATRB
the waveform to trace
TIME. TRACE-TIME WRITE
SWITCH
VIEW TMWRAQ
TMWRAOFF TMWR? TMWRAOFF
VIEWATRTIME
WRITE TMWRA 1
TMWR A ON TMWR? TMWR A ON
CLRWATRTIME
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Section 1 Device Messages

Table of Device Messages (4/14)

Parameter
Program Query Response
Outline Control item command
M Display DISPLAY
function
» Storage mode TORAGE MODE
Selects the mode for TRACE MODE (A)
processing the trace NORMAL AMDA® AMD? AMDA®@
A waveform. MAX HOLD AMDA1 AMDA1
MXMHATRA
AVERAGE AMDA2 AMD? AMDA2
MIN HOLD AMDA3 AMD? AMDA3
CUMULATIVE AMDA 4 AMD? AMDA 4
OVER WRITE AMDAS AMD? AMDAS
Selects the mode for TRACE MODE (B)
processing the trace NORMAL BMDA® BMD? BMDA®
B waveform. MAX HOLD BMDA1 BMDA1
MXMHATRB
AVERAGE BMDA2 BMD? BMDA 2
MIN HOLD BMDA3 BMD? BMDA3
CUMULATIVE BMDA 4 BMD? BMDA 4
OVER WRITE BMDAS BMD? BMDAS
Selects the mode for TRACE MODE (TIME)
processing the trace NORMAL TMMDA@ TMMD? TMMD A @
TIME waveform. MAX HOLD TMMDA 1 TMMD? TMMDA 1
AVERAGE TMMDA 2 TMMD? TMMDA 2
MIN HOLD TMMDA 3 TMMD? TMMDA 3
CUMULATIVE TMMD A 4 TMMD? TMMD A 4
OVER WRITE TMMDA5 TMMD? TMMDA5
Average processing. AVERAGE
OFF VAVGAQD —_— —_—
VAVGAOFF _— _—
ON VAVGA1 — _
VAVGAON _— _—
Number of trace NUMBER of TRACE
averaged. AVERAGE
n VAVGAnN VAVG? n
Hold sweep mode HOLD SWEEP MODE
pause. PAUSE
(Specifies number) HOLDPAUSE AN | HOLDPAUSE? n
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1.1 Device Message List

Table of Device Messages (5/14)

Parameter
Program d Query Response
Outline Control item comman
H Display DISPLAY
function
* Storage mode STORAGE MODE
(Cont)
Selects detection TRACE-A
mode. DETECTION MODE
POS PEAK DETMATRA, POS | DETM? ATRA POS
SAMPLE DETMATRA, SMP | DETM? ATRA SMP
NEG PEAK DETMATRA,NEG | DETM? ATRA NEG
TRACE-B
DETECTION MODE
POS PEAK DETMATRB, POS | DETM? ATRB POS
SAMPLE DETMATRB, SMP | DETM? ATRB SMP
NEG PEAK DETMATRB,NEG | DETM? ATRB NEG
TRACE-TIME
DETECTION MODE
POS PEAK DETMATRTIME, POS | DETM? ATRTIME | POS
SAMPLE DETMATRTIME,SMP | DETM? ATRTIME | SMP
NEG PEAK DETMATRTIME,NEG | DETM? ATRTIME | NEG
* Time TIME
Sets the time delay in DELAY TIME TDLYAL TDLY? t
the time axis sweep
mode.
Sets the time spanin | TIME SPAN TSPAt TSP? t
the time axis sweep
mode.
* A/B
Active marker ACTIVE MARKER
Trace. TRACE
TRACE A MKTRACE ATRA
TRACE B MKTRACEATRB
M Signal search | SIGNAL SEARCH
Sets the maximum PEAK to CF PCF _— E—
peak point to the
center frequency.
Sets the maximum PEAK to REF PRL E— E—

peak point to the
REF level.
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Section 1 Device Messages

Table of Device Messages (6/14)

Parameter
Program Query Response
Outline Control item command
B Marker function | MARKER
Selects the marker MARKER MODE
mode. MORMAL MKRA®@ MKR? MKRA®
DELTA MKRA1 MKR? MKRA1
MKD
OFF MKRA2 MKR? MKRA 2
MKOFF
MKOFFAALL EEm— EEm—
Specifies the zone ZONE POSITION MKPApP MKP? o)
marker center (point)
position as a point.
Specifies the zone ZONE POSITION
marker center (freq or time)
position as a FREQ SET
frequency or time. MKNA £ MKN? f
Up MKNATUP _
DOWN MKN A DN
TIME SET MKNAt MKN? t
UpP MKNAUP
DOWN MKN A DN EEm— EEm—
ZONE WIDTH (freq) MZWEFA £ MZWE'? f
Specifies the zone
marker width as a
frequency.
ZONE WIDTH (div)
Specifies the zone SPOT MKWA 1 MKW? MKWA 1
marker width as a 0.5 div MKW@ MKW ? MKWA @
division. 1 div MKWA 5 MKW ? MKWA 5
2 div MKWA 6 MKW? MKWA 6
5 div MKWA 7 MKW? MKWA 7
10 div MKWA 2 MKW? MKWA 2
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1.1 Device Message List

Table of Device Messages (7/14)

Parameter
Program d Query Response
Outline Control item comman
B Marker function | MARKER
(Cont)
» Multimarker MARKER FUNCTION
Moves the marker MKR to CF MKRA 3 —_— —_—
frequency to the MKCF —_— _—
center frequency.
Sets the level at the MKR to REF MKRA4 _ _—
marker point to the MKRL _— E—
REF level.
Sets the zone ZONE to SPAN MKRA7 —_— _—
frequency to the
span.
« Peak search PEAK SEARCH
Peak search mode PEAK SEARCH MODE MKPK E— e
PEAK MKPKAHI _ _
NEXT PEAK MKPKANH _ _
NEXT RIGHT PEAK MKPKANR _ _
NEXT LEFT PEAK MKPKANL E— E—
SEARCH RESOLUTION | MKPXA 1 MKPX? 1
SEARCH THRESHOLD
OFF SRCHTHA®
SRCHTHAOFF SRCHTH? OFF
ON SRCHTHA 1
SRCHTHAON SRCHTH? ON
Search resolution ABOVE SRCHTHAABOVE | SRCHTH? ABOVE
Search threshold BELOW SRCHTHABELOW | SRCHTH? BELOW
value
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Section 1 Device Messages

Table of Device Messages (8/14)

Parameter
Programd Query Response
Outline Control item comman

B Marker function | MARKER

» Input position INPUT POSITION

Reads the reference REFERENCE MARKER E— RMK? RMKAp

marker position. POSITION

Reads the current CURRENT MARKER _ CMK? CMKAP

marker position. POSITION

Reads the frequency MARKER FREQ QUERY

at the marker point. FREQ — MKF? f
TIME _ MKEF? t

Reads the level at the | MARKER LEVEL _ MKL? 1

marker point.

H Coupled COUPLED FUNCTION

function

Sets the resolution RESOLUTION

bandwidth. BANDWIDTH
AUTO RBAAUTO E— E—
300 Hz RBA30QHZ RB? 300
1 kHz RBA1KHZ RB? 1000
3 kHz RBA3KHZ RB? 3000
10 kHz RBA1QKHZ RB? 10000
30 kHz RBA3QKHZ RB? 30000
100 kHz RBA10QKHZ RB? 100000
300 kHz RBA 30PKHZ RB? 300000
1 MHz RBA1MHZ RB? 1000000
RBW UP RBAUP e e
RBW DOWN RBADN _ _
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1.1 Device Message List

Table of Device Messages (9/14)

Parameter
Program Query Response
Outline Control item command
M Coupled function | COUPLED FUNCTION
(Cont)
Sets the video VIDEO BANDWIDTH
bandwidth. AUTO VBAAUTO _— _
3 Hz VBA3PHZ VB? 3
10 Hz VBA1@HZ VB? 190
30 Hz VBA3PHZ VB? 30
100 Hz VBA1@QHZ VB? 100
300 Hz VBA3POHZ VB? 300
1 kHz VBA1KHZ VB? 1000
3 kHz VBA3KHZ VB? 3000
10 kHz VBA1@KHZ VB? 10000
30 kHz VBA3PKHZ VB? 30000
100 kHz VBA1@@KHZ VB? 100000
OFF VBAOFF VB? OFF
VBW UP VBAUP
VBW DOWN VBADN _ Em—
Sets the sweep time. SWEEP TIME
AUTO STYAUTO e —_—
SWEEP ATIME SET
TIME=t STAt ST? t
UP STAUP
DOWN STADN _ _
Sets the RF RF ATTENUATOR
attenuator. AUTO ATARAUTO - -
0dB ATQ AT? @
10 dB ATA1Q AT? 10
20 dB ATA20 AT? 20
30 dB ATA30 AT? 30
40 dB ATA40Q AT? 40
50 dB ATAS50 AT? 50
60 dB ATA60 AT? 60
70 dB ATA7Q AT? 70
UP ATAUP
DOWN ATADN _— —_—
Sets the bandwidth/sweep RBW, VBW / SWEEP BSAUTO _ _
time automatically. TIME, AUTO
Sets the coupled function COUPLED FUNCTION | AUTO _— _—
automatically. AUTO
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Section 1 Device Messages

Table of Device Messages (10/14)

Parameter
Program q Query Response
Outline Control item comman

B Sweep function EEP CONTROL
Sets the sweep mode SINGLE SWEEP SNGLS _ —_—
to single. MODE — —
Executes/checks SINGLE SWEEP/
single sweep. SWEEP STATUS

Executing single sweep | SWP —_— —_—

Checking the sweep status

Sweep completed — SWP? SWPAD
Sweep in progress —_— SWP? SWPA1L

Executes average TAKE AVERAGE TSAVG B —_—
sweep. SWEEP
Executes hold sweep. | TAKE HOLD SWEEP TSHOLD e E—
Continuous sweep COTINUOUS CONTS _— _—
mode. SWEEP MODE
Restarts the sweep. SWEEP RESTART SWSTART —_— _—
B Measure function | MEASURE
Sets the measure MEASURE MEASAOFF Em— —_—
function to OFF. FUNCTION ALL OFF
* Noise measurement |NOISE MEASURE
Measures the noise. NOISE MEASURE

OFF MEAS ANOISE, OFF| —— _

ON MEAS ANOISE,ON | —— _

ABSOLUTE executed | MEAS ANOISE,ABS| —— _

C/N RATIO executed | MEAS ANOISE,CN

RES? 1
Calculation method. |ABSOLUTE MNOISEAABS MNOISE? ABS
C/N RATIO MNOISEACN MNOISE? CN
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1.1 Device Message List

Table of Device Messages (11/14)

Parameter
Program Query Response
Outline Control item command
B Measure function | MEASURE
(Cont)
e Occupied frequency | OBW MEASURE
bandwidth measurement
Measures the occupied
frequency bandwidth. OBW MEASURE
Executes calculation. MEAS AOBW, EXE | —— E—
Calculation method Executes (X dB DOWN). | MEAS AOBW, XDB | —— _
Executes (N%). MEAS AOBW, N
Sets the conditions of Transferring measured results RES? f1,£2
occupied frequency (f1: Occupied bandwidth
bandwidth. f2: Center frequency)
X dB DOWN method MOBWAXDB MOBW? XDB
N% method MOBWAN MOBW? N
OBW VALUE
x dB OBWXDBAXDB OBWXDB? X
n% OBWNAN OBWN? n
* Adjacent channel | ADJACENT CH
measurement MEASURE
Measures the ADJACENT CH
adjacent channel. MEASURE
Executes calculation. MEASAADJ, EXE | —— —_—
Executes (UNMODULATED | MEASAADJ,UNMD | —— _—
CARRIER).
Executes( MODULATED MEAS AADJ, MOD _ _
CARRIER)
Transferring measured results - RES? 111, 1ul,
(IL1: CHI lower sideband 112, 1v2
lul: CHI upper sideband
1L2: CH2 lower sideband
lu2: CH2 upper sideband)
Selects the adjacent ADJACENT CH
channel. SELECT
BOTH SIDES ADJCHABOTH ADJCH? BOTH
UPPER SIDE ADJCHATUP ADJCH? UPp
LOWER SIDE ADJCHALOW ADJCH? LOW
OFF ADJCHAOFF ADJCH? OFF
Sets the adjacent ADJACENT CH ADJCHBWA £ ADJCHBW? bl
channel bandwidth. BANDWIDTH
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Section 1 Device Messages

Table of Device Messages (12/14)

Parameter
Program q Query Response
Outline Control item comman
B Measure function | MEASURE
(Cont)
» Adjacent channel | ADJACENT CH
measurement | MEASURE
Sets adjacent channel ADJACENT CH1 ADJCHSPATf ADJCHSP? f
1 separation. SEPARATION
Sets adjacent channel ADJACENT CH2 ADJCHSPFATL ADJCHSPF? il
2 separation. SEPARATION
Selects the R:TOTAL MADJMOD AMOD | MADJMOD? MOD
calculation method. POWER (MOD)
R:REF LEVEL MADJMOD AUNMD | MADJMOD? UNMD
(UNMOD)
Sets the graph GRAPH
display ON/OFF. OFF MADJGRAPHAOFF | MADJGRAPH? OFF
ON MADJGRAPHAON MADJGRAPH? ON
Sets the channel CHANNEL
center line display CENTER LINE
ON/OFF. OFF MADJCTRLNAOFF | MADJCTRLN? OFF
ON MADJCTRLN A ON MADJCTRLN? ON
Sets the channel CHANNEL BAND
range line display LINE
ON/OFF. OFF MADJBWLNAOFF | MADOJBWLN? OFF
ON MADJBWLNAON MADJBWLN? ON
+ Power POWER MEASURE
measurement
Measures the power. POWER
MEASURE
MEASURE MEAS A POWER, EXE
Transferring measured RES? 1, w
results
(1:dBm value
w: pW value)
Sets the point where POWER PWRSTART AP PWRSTART? P
power measurement MEASURE START
starts.
Sets the point where POWER PWRSTOPADP PWRSTOP? P
power measurement MEASURE STOP
ends.
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1.1 Device Message List

Table of Device Messages (13/14)

Parameter
Program d Query Response
Outline Control item comman
Ml Calibration CALIBRATION
Executes calibration CALIBRATION CAL _— e
with the internal
CAL signal.
B CAL/UNCAL AL/UNCAL
Couple failure UNCAL
UNCAL DISPLAY
OFF UNCA®
UNCAOFF UNC? UNCAOFF
ON UNCA1
UNCAON UNC? UNCAON
UNCAL STATUS
NORMAL _— UCL? UCLA®
UNCAL E— UCL? UCLA1
B Spectrum data |SPECTRUM DATA
Trace A memory TRACE-A MEMORY XMAAP,Db XMA? Ap,b b
Trace B memory TRACE-B MEMORY XMBAP, b XMB? Ap,b b
Trace TIME memory | TRACE-TIME XMT AP, b XMT? Ap,b b
Selects ASCII/ MEMORY
Binary.
ASCII DATA BINA® E— Em—
BINAOFF E— e
BINARY DATA BINA1 _— _—
BINAON e _—
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Section 1 Device Messages

Table of Device Messages (14/14)

period for the trigger
sweep wait (this is
also the time-out
period of the GP-IB
talker function).

Parameter
Program Query Response
Outline Control item command
M Trigger/gate TRIGGER/GATE SWEEP
sweep
Gate function GATE MODE
OFF GATEAQ
GATEAOQOFF GATE? OFF
ON GATEAL
GATEAON GATE? ON
Sets the gate delay GATE DELAY TIME GDAt GD? t
time.
Sets the gate length. GATE LENGTH GLAt GL? t
Sets the trigger mode | TRIGGER MODE
(sets the trigger source/ FREERUN TRGAQD TRG? TRGAQD
trigger switch). TMAFREE ™™? FREE
EXT TMAEXT ™™? EXT
WIDE IF VIDEO TMAWIDEVID ™™? WIDEVID
EXTERNAL TMAEXT ™? EXT
Sets the trigger
switch. TRIGGER SWITCH
FREERUN TRGSAFREE TRGS? FREE
TRIGGERD TRGSATRGD TRGS? TRGD
Sets the trigger
source. TRIGGER SOURCE
EXT TRGSOURCEAEXT | TRGSOURCE? EXT
WIDE IF VIDEO TRGSOURCE A TRGSOURCE? | WIDEVID
WIDEVID
EXTERNAL TRGSOURCEAEXT | TRGSOURCE? EXT
EXT
Selects the sweep TRIGGER SLOPE
trigger slope. RISE TRGSLPARISE | TRGSLP? RISE
FALL TRGSLPAFALL | TRGSLP? FALL
Sets the time-out SWEEP TIME OUT GTOUTAt GTOUT? t

1-18.




Section 2 Detailed Description of Commands

This section describes the Option 07 usable device and response messages in alpha-

betic order.

ADUCH ..o e 2-4
ADJCHBW ... 2-4
ADUJCHSPF ...t 2-5
ADUJCHSP ... 2-5
AMD L. e 2-6
AT e e 2-6
AUTO e e 2-7
AWR e 2-7
BIN s 2-8
BMD . s 2-8
BNDC ... e 2-9
BSAUTO ... 2-9
BWR s 2-10
CAL s 2-11
CF s 2-11
CLBW e s 2-12
CIMK? e 2-12
CONTS e e 2-13
DETM et 2-14
DL e s 2-15
DEMT e e 2-15
DSPLVM ...ttt 2-16
F A s 2-17
B e e 2-17
F S e 2-18
FRQ <o 2-18
GATE e 2-19
GD e 2-19
G e 2-20
HOLDPAUSE ......oiiiiii it 2-21
LG e e 2-22
LSS e 2-22
LS S A e 2-23
MADUBWLN ....ooiiiiii e 2-24
MADUJCTRLN ...t 2-24
MADJGRAPH ... 2-25
MADUMOD .....oiiiiiiiieiie et 2-25
MEAS . e 2-26
MICF .. 2-27
MED e e s 2-27
MIKL? e e 2-28
MK 2 e s 2-28
MEIN L 2-29



Section 2 Detailed Description of Commands

MIKP e s 2-30
MIPK .. e 2-31
MIPX e 2-31
MR s 2-32
MIRL . 2-32
MW e e 2-33
MIKTRAGE ...t 2-33
MNOISE ... 2-34
MOBW ..t 2-34
MZWE e s 2-35
MXMH ..o e s 2-35
OBWN .ttt 2-36
OBWXDB ..ottt 2-36
P O e 2-37
PRL . 2-37
PWRSTART ...ttt 2-38
PWRSTOP ... 2-38
R e e 2-39
RE S et 2-40
R e 2-41
R s 2-41
SNGLS ... 2-42
S e 2-42
SRCOHTH L. e 2-43
S e 2-43
ST e 2-44
SWP e 2-44
SWSTART oot 2-45
LI PP 2-46
TDLY e 2-46
TMWR e 2-47
TMMD oo 2-47
TRGS e 2-48
TRGSLP e 2-48
TRGSOURCE ... .o 2-49
TSAVG .. 2-49
TP e 2-50
TSHOLD .o 2-50
UG 7 e e 2-51
UNC o 2-51
VAVG ..ot 2-52
VB e 2-52
VIEW Lt 2-53
XMB e 2-54
XA e 2-54
XM e e 2-55
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Section 2 Detailed Description of Commands

This section gives detailed descriptions of the device messages for the MT8801C Option 07 spectrum analyzer function in

alphabetical order.

: , e |
: Message name spelled out : : Message headline |

__________________________ e

CNF

CNF Center Frequnecy
B Function Sets the center frequency (same function as CF).
o i o el
| Program command | | Program query | | Response message |
i Mmessage ! i message ! e -
Header Program command Query Response
CNF | CNFATf CNF'? CNFAf
f=-100000000 to 0 to 3000000000
Transfers the data with no suffix code in units
of 1 Hz.
W Value of f —100 MHz to 3.0 GHz
B Suffix code None: Hz (1070) .
HZ: Hz (1070) e The data to the left of the colon is part of the
KHZ , KZ: kHz (1073) program or response data

MHZ,MZ: MHz (10"6) « The data is to the right of the colon.
GHZ,GZ: GHz (10M9)

M Initial setting Value of f=1.50 GHz

' |
W Example CNFA 123456 | Device-dependent initial setting value |
CNF A 5®MHZ S |

CNF?
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Section 2 Detailed Description of Commands

ADJCH
ADJCH Adjacent CH Select
B Function Selects the subject channel to be calculated for an adjacent channel.
Header Program command Query Response
ADJCH| ADJCHAa ADJCH? a
H Value of a BOTH:  BOTHSIDES
UP: UPPERSIDE
LOW: LOWERSIDE
OFF: OFF
W Suffix code None
H Initial setting BOTH:  BOTHSIDES
B Example ADJCHABOTH
ADJCHALOW
ADJCHBW
ADJCHBW Adjacent CH Bandwidth
B Function Sets the bandwidth of the adjacent channel.
Header Program command Query Response
ADJCHBW | ADOCHBWA £ ADJCHBW? hil

f=10 to 9999990
Transfers the data with no suffix code in units
of 1 Hz.

M Value of f
B Suffix code

M Initial setting
B Example

10 Hz t0 9.99999 MHz (10 Hz resolution. Data below 10 Hz is truncated.)

None: Hz (1010)
HZ: Hz (1010)

KHZ,KZ:  kHz (103)
MHZ,MZ:  MHz (1076)
GHZ,GZ:  GHz (1019)

8 . 5KHZ: 8.5 kHz
ADJCHBWA 8 .5KHZ




Section 2 Detailed Description of Commands

ADJCHSP Adjacent CH Sepalation
B Function Sets the separation of adjacent channel 1.
Header Program command Query Response
ADJCHSP | ADOCHSPAEL ADJCHSP? f

=10 to 9999990
Transfers the data with no suffix code in units
of 1 Hz.

B Value of f 10 Hz t0 9.99999 MHz (10 Hz resolution. Data below 10 Hz is truncated.)

B Suffix code

M Initial setting

None: Hz (1070)
HZ: Hz (1070)
KHZ,KZ: kHz (1013)
MHZ,MZ: MHz (1076)
GHZ,GZ: GHz (10N9)
12.5KHZ: 12.5kHz

W Example ADJCHSPA12.5kHz

ADJCHSPF  Adjacent CH2 Separation

H Function Sets the separation of adjacent channel 2.

Header Program command Query Response
ADJCHSP | ADJCHSPFATL ADJCHSPF? bl

=10 to 9999990
Transfers the data with no suffix code in units
of 1 Hz.

B Value of f 10 Hz t0 9.99999 MHz (10 Hz resolution. Data below 10 Hz is truncated.)

W Suffix code None: Hz (1010)

HZ: Hz (1010)

M Initial setting
B Example

KHZ,KZ: kHz (1073)
MHZ,MZ: MHz (1076)
GHZ,GZ: GHz (1019)
12.5KHZ: 12.5kHz
ADJCHSPFA12.5kHz



Section 2 Detailed Description of Commands

AMD
AMD Trace A Storage Mode
B Function Selects the mode for processing the trace A waveform.
Header Program command Query Response
AMD | AMDAN AMD AMDAN
H Value of n @: NORMAL
1: MAXHOLD
2: AVERAGE
3: MINHOLD
4: CUMULATIVE
5: OVERWRITE
B Suffix code None
H Initial setting @: NORMAL
W Example AMDA®@
AT
AT RF Attenuator
B Function Sets the RF attenuator.
Header Program command Query Response
AT ATAa AT?P—M— n
ATAN
H Value of a AUTO: AUTO
UP: UpP
DN: DOWN
H Value of n @ to 79 (1@step) : 0to 70 dB (10 dB step)
B Suffix code None : dB
DB : dB
H Initial setting ATT=Calculated value when AUTO is selected for ATT
B Example ATALQ
ATA5Q



Section 2 Detailed Description of Commands

AUTO
AUTO Coupled Function All Auto
M Function Executes all coupled functions (RBW, VBW, SWT, and ATT) in AUTO mode.
Header Program command Query Response
AUTO | AUTO
B Example AUTO
AWR
AWR Trace A Write Switch
M Function Controls writing of the waveform data to trace A.
Header Program command Query Response
AWR | AWRA sw a=ON,1,OFF,0 | AWR? AWRA sw sw=ON,OFF
W Value of sw 1,0N: TRACE A WRITE ON (same function as CLRW ATRA)

@,0FF: TRACE A WRITE OFF (same function as VIEW ATRA)

B Suffix code None
M Initial setting 1: TRACE A WRITE ON

B Example AWRAO



Section 2 Detailed Description of Commands

BIN
BIN ASCIl/Binary Date Out
Bl Function Sets the format of output trace data to ASCII or BINARY.
Header Program command Query Response
BIN | BINAsw
M Value of sw ©,0FF: ASCII
1,0N: BINARY
B Suffix code None
M Initial setting ?: ASCI
B Example BINA®
BINAON
BMD
BMD Trace B Storage Mode
Bl Function Selects the mode for processing the trace B waveform.
Header Program command Query Response
BMD | BMDAN BMD? BMDAN
M Value of n Q: NORMAL
1: MAX HOLD
2: AVERAGE
3: MIN HOLD
4: CUMULATIVE
5: OVER WRITE
W Suffix code None
M Initial setting ?: NORMAL
W Example BMDA®@




Section 2 Detailed Description of Commands

BNDC
BNDC Band Select
M Function Sets the band 0 to 8.1 GHz.
Header Program command Query Response
BNDC | BNDCAa a=0,1 BNDC? a a=0,1
M Value of a D: BAND 0= 0 HZto 3.0 GHZ
1: BAND 1= 10 MHZ to 3.0 GHZ
B Suffix code None
M Initial setting AUTO: BAND 1= 10 MHZ to 3.0 GHZ
B Example BNDCAQ
BNDCA1
BSAUTO
BSAUTO BW/SWT Auto
M Function Allows RBW, VBW, and the sweep time to be set in AUTO mode.
Header Program command Query Response
BSAUTO | BSAUTO
B Example BSAUTO



Section 2 Detailed Description of Commands

BWR
BWR Trace B Write Switch
Bl Function Controls writing of the waveform data to trace B.
Header Program command Query Response
BWR | BWRAsw BWR? BWRA sw sw=ON,OFF

W Value of sw 1,0N:

M Initial setting 1:

TRACE B WRITE ON (same function as CLRW ATRB)

@,0FF: TRACE B WRITE OFF (same function as VIEW ATRG)
W Suffix code None

B Example BWRAQD
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Section 2 Detailed Description of Commands

CAL Calibration
B Function Performs calibration using the internal CAL signal.
Header Program command Query Response
CAL CAL
B Example CAL
CF Center Frequency
B Function Sets the center frequency (same function as CNF).
Header Program command Query Response
CF CFAE CF? f
CFAa £=-50000000 to 3050000000
Transfers the data with no suffix code in units
of 1 Hz.
W Value of f 50 MHz to 3.05 GHz
W Value of a UP: CENTER FREQSTEP UP

W Suffix code

M Initial setting
B Example

DN: CENTER FREQSTEP DOWN

f: None : Hz (1070)
HZ: HZ (1070)
KHZ,KZ  kHz (1073)
MHZ,MZ  MHz (1076)
GHZ,GZ  GHz (10n9)

a: None

Initial value of a= 1.505 GHz

CFA1235456

CFAS@MHZ

CFAUP
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Section 2 Detailed Description of Commands

CLRW

CLRW Clear & Write

B Function Clears the trace waveform data to set the write mode to ON.
Header Program command Query Response

CLRW | CLRWAtr

W Value of tr TRA: Trace A (same function as AWRA1)
TRB: Trace B (same function as BWR A1)
TRIME: Trace TIME (same function as TMWRA 1)
B Example CLRWATRA
CMK?
CMK? Current Marker Position
H Function Reads the current marker position.
Header Program command Query Response
CMK? S CMK? CMKApP
H Value of p 0 to 500
W Example CMK?
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Section 2 Detailed Description of Commands

CONTS

CONTS Continuous Sweep Mode

W Function Sets the sweep mode to continuous mode (same function as S1).
Header Program command Query Response
CONTS | CONTS

B Example CONTS
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Section 2 Detailed Description of Commands

DETM
DETM Detection Mode
B Function Selects the detection mode for the specified trace.
Header Program command Query Response
DETM | DETMAtr, a DETM? Atr a
M Value of tr TRA: Trace A
TRB: Trace B
TRIME: Trace TIME
H Value of a POS: POSITIVEPEAK
SMP: SAMPLE
NEG: NAGETIVEPEAK
B Suffix code None

H Initial setting
B Example
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POS: POSITIVEPEAK

DETMATRA, POS
DETMATRB, SMP
DETMATRIME, SMP




Section 2 Detailed Description of Commands

DFMT
DFMT Display Format
W Function Specifies the display mode/format.
Header Program command Query Response
DFMT | DFMTAa DFMT? a
M Value of a A: Trace A
B: Trace B
TIME: Trace TIME
AB1: Trace A/Trace B (A & B)
W Suffix code None
M Initial setting A: Trace A
W Example DFMTATIME
DL
DL Display line,Display-line Level
Bl Function Turns the display line on or off, and sets its level.
Header Program command Query Response

DL DLAsw
DLA1

DL? OFF

W Value of sw
M Value of g
W Suffix code

M Initial setting
B Example

ON: ON

OFF: OFF

Value equivalent to full scale of current Y-axis.
For LOG scale: RLV-100 to RLV

None:dBm

DB, DBM, DM: dBm

—60.00 dBm (Level equivalent to center point of the scale)
DLAOQOFF
DLA-10.2DBM
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Section 2 Detailed Description of Commands

DSPLVM
DSPLVM Marker Level Absolute/Relative
Bl Function With the trace mode specified, also specifies the marker level in the absolute
value display or in the relative value display when seen from the display line.
Header Program command Query Response
DSPLVM | DSPLVMAtr, a DSPLVM? Atr

B Value of tr

M Value of a
B Suffix code

M Initial setting
B Example
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TRA : Trace A

TRB: Trace B
TRIME: Trace Time
ABS: Absolute value
REL: Relative value
None

ABS: Absolute value

DSPLVMATRA, REL




Section 2 Detailed Description of Commands

FA
FA Start Frequency
B Function Sets the start frequency.
Header Program command Query Response
FA FANE FA? f
£=-50000000 to 3050000000
Transfers the data with no suffix code in units of 1 Hz.
B Value of f —50 MHz to 3.05 GHz
W Suffix code None: Hz (1070)
HZ: Hz (1070)
KHZ,KZ: kHz (1073)
MHZ,MZ: MHz (1076)
GHZ,GZ: GHz (10n9)
H Initial setting Initial value of f = 10 MHz
B Example FAA1GZ
FB Stop Frequency
B Function Sets the stop frequency (same function as SOF).
Header Program command Query Response
FB FBAEL FB? f
=-50000000 to 3050000000
Transfers the data with no suffix code in units of 1 Hz.
W Value of f —50 MHz to 3.05 GHz
W Suffix code None : Hz (1070)
HZ: Hz (1070)
KHZ,KZ: kHz (1073)
MHZ,MZ: MHz (1076)
GHZ,GZ: GHz (10n9)

M Initial setting
B Example

Initial value of f = 3.0 GHz

FBA2GHZ
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Section 2 Detailed Description of Commands

FRQ
FRQ Frequency Mode
Bl Function Selects the mode for setting the FG frequency band.
Header Program command Query Response
FRQO | FRQAN FRQ? FROAN
M Value of n 0: CENTER-SPAN
2: START-STOP
B Suffix code None
H Initial setting 2: START-STOP
B Example FRQAQ
FROA1L
FS
FS Full Span
Hl Function Sets the frequency span to the maximum value settable in the frequency band being set.
Header Program command Query Response
FS FS
W Example FS
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Section 2 Detailed Description of Commands

GATE Gate Sweep ON/OFF
H Function Sets the gate function to be set to ON or OFF.
Header Program command Query Response
GATE | GATEAsw GATE? SW sw=ON,OFF
MW Value of sw 1,0N: ON
@,0FF: OFF
W Suffix code None
M Initial setting OFF: OFF
W Example GATEAON
GD Gate Delay
B Function Sets the delay time of the gate.
Header Program command Query Response
GD GDAt GD? t
t=2 to 100000
Transfers the data with no suffix code in units of 1 ps.
B Value of t 2 usec to 100 ms
W Suffix code None : ms
UsS: s
MS: ms
S: S
M Initial setting Initial value of a = 200 pusec
W Example GDA2@MS
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Section 2 Detailed Description of Commands

GL

GL Gate Length
B Function Sets the width of the gate.
Header Program command Query Response
GL GLAt GL? t
t=2 to 100000
Transfers the data with no suffix code in units of 1 ps.
H Value of t 2 usec to 100 msec

B Suffix code

H Initial setting
B Example
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None : ms

Us: us

MS: ms

S: S

Initial value of t = 1 ms
GLA20MS




Section 2 Detailed Description of Commands

HOLDPAUSE
HOLDPAUSE Max/Min Hold Sweep Mode
W Function Specifies the processing (step or continue) after a specified number of averagings
of sweep.
Header Program command Query Response
HOLDPAUSE| HOLDPAUSEAa HOLDPAUSE? a
W Value of a @,0FF: Continue (oo)
2 to 1024
W Suffix code None
M Initial setting @ : Continue (eo)
B Example HOLDPAUSEA 32
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Section 2 Detailed Description of Commands

LG
LG Scale
H Function Sets the Y axis magnification and scale.
Header Program command Query Response
LG ILGAal LG? 1
LGAa
MW Value of | 1: 1 dB/div
2: 2 dB/div
5: 5 dB/div
10: 10 dB/div
Ml Value of a UP: SCALE UP
DN: SCALE DOWN
W Suffix code None : dB/div
DB, DBM, DM: dB/div
M Initial setting 19: 10 dB/div
B Example LGAUP
LGAS5DB
LSS
LSS Reference Level Step size(Manual)
B Function Sets the step size (manual values) for increasing and decreasing the reference level.
Header Program command Query Response
LSS | LSsAl LSS? LSSAl 1=0.1 to 100.0
Transfers the data with no suffix code in units of 1 dB.
B Value of | 0.1 to 100.00 dB (0.01 dBstep)
W Suffix code None : dB
DB, DBM, DM: dB
M Initial setting Value of 8 =10dB
B Example LSSA6
LSSA1@
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Section 2 Detailed Description of Commands

LSSA
LSSA Reference Level Step Size(Auto)
B Function Sets the step size (auto values) for increasing and decreasing the reference level
during LOG SCALE operation.
Header Program command Query Response
LSSA | LSSAAN LSSA? LSSAAN a=1,2,5,10

M Value of n

W Suffix code
M Initial setting
B Example

1: 1 div
2: 2 div
5: 5 div
10: 10 div
None

1: 1 div
LSSAA1Q
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Section 2 Detailed Description of Commands

MADJBWLN
MADJBWLN  ADJ-CH Band Line

H Function Sets the display of the adjacent channel range line ON/OFF.
Header Program command Query Response
MADJBWLN | MADJBWLNA sw MADJBWLN? sSw

H Value of sw OFF: OFF
ON: ON

Bl Suffix code None

M Initial setting OFF: OFF

B Example MADJBWLNAOFF

MADJCTRLN

MADJCTRLN ADJ-CH Center Line

B Function Sets the display of the adjacent channel center line ON/OFF.
Header Program command Query Response
MADJCTRLN MADJCTRLNA sw MADJCTRLN? sSw
H Value of sw OFF: OFF
ON: ON
Bl Suffix code None
M Initial setting ON: ON
B Example MADJCTRLNAOFF
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Section 2 Detailed Description of Commands

MADJGRAPH Adjacent CH Graph

MADJGRAPH

W Function Sets the graph display function of ADJ-CH measure ON/OFF.
Header Program command Query Response
MADJGRAPH | MADJGRAPHA sw MADHGRAPH? sSw
M Value of sw OFF: GRAPH OFF
ON: GRAPH ON
W Suffix code None
M Initial setting ON: Graph ON
W Example MADJGRAPHAON
MADJMOD ADJ-CH Measure Method
B Function Selects the calculation method of ADJ-CH measure.
Header Program command Query Response
MADJMOD | MADJMOD A a MADJMOD? a
B Value of a MOD : Reference=Total Power (Mod method)
UNMD : Reference=REF LEVEL (Un-mod method)
W Suffix code None
M Initial setting MOD: R: Total Power
W Example MADJMOD AMOD
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Section 2 Detailed Description of Commands

MEAS

MEAS Measure Function
H Function Executes each item of the Measure functions when specified.
Header Program command Query Response
MEAS | MEASAdatal,data2 MEAS? datal
datal=OFF,NOISE,0BW,
ADJ, POWER

M Value of data1,data2
Format 1: Specifies the measurement item and whether to switch it ON/OFF or execute it.

OFF: Measurement off

NOISE, ON: Noise calculation ON

NOISE, OFF: Noise calculation OFF

OBW, EXE: Executes the OBW calculation.
ADJ, EXE: Executes the ADJ-CH calculation.

POWER, EXE: Executes the burst power calculation.
Format 2: Specifies the measurement item and calculation system. Then, specifies
whether to switch it ON/OFF or execute it.

NOISE, ABS: Sets the noise calculation (Absolute method) to ON.
NOISE,CN: Sets the noise calculation (C/N ratio method) to ON.
OBW, XDB: Executes the OBW calculation (X dB down method).
OBW, N: Executes the OBW calculation (N% method).

ADJ, UNMD: Executes the ADJ-CH calculation (R: Ref Level method).
ADJ, MOD: Executes the ADJ-CH calculation (R: Total Power method).
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Section 2 Detailed Description of Commands

MKCF Marker to CF

Bl Function Sets the marker to the center frequency (same function as MKR A 3).
Header Program command Query Response
MKCF | MKCF

B Example MKCF

MKD Delta Marker Mode

B Function Sets the marker mode to the delta marker mode.
Header Program command Query Response

MKD | MKD
B Example MKD
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Section 2 Detailed Description of Commands

MKF?

MKF? Marker Frequency Read
Bl Function Reads out the frequency or time data at the marker point. In the delta marker
mode, the frequency or time differences are read out.
Header Program command Query Response
MKFE'? MKF'?
t

M Value of f No unit, frequency data with 1 Hz unit, Resolution 0.1 Hz
M Value of t No unit, time data with 1 us unit, Resolution 0.1 us
B Example MKF?

MKL?

MKL? Marker Level Read
Bl Function Reads out the level data at the marker point. In the delta marker mode,
the level differences are read out.
Header Program command Query Response
MKL? MKL? 1
M Value of | No unit. Level data in units of 1 dB (when display unit system for marker level is dB).
Resolution is 0.01 dB.
W Example MKL?

2-28



Section 2 Detailed Description of Commands

MKN

MKN Marker Position
H Function Specifies the zone marker center position on the X axis in the frequency or time unit.
Header Program command Query Response
MKN | MKNAf MKN? £, t
MKNAt f=-50000000 to 3050000000
MKNAa Transfers the data with no suffix code in units of 1 Hz.
t=0 to 1000000000
Transfers the data with no suffix code in units of 1 ps.
M Value of f —50 MHz to 3.05 MHz (specified when the valid trace is A, B)
H Value of t Osec to 1000sec (specified when the valid trace is TIME)
W Value of a UP: UP
DN: DOWN
B Suffix code f: None : Hz (1070)
HZ: Hz (1070)
KHZ,KZ: kHz (10"3)
MHZ,MZ: MHz (1076)
GHZ,GZ: GHz (10nN9)
t: None : ms
Us: s
MS: ms
S: S
B Example MKNA 100MHZ
MKNAUP
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Section 2 Detailed Description of Commands

MKOFF
MKOFF Marker Mode
M Function Turns off the marker mode.
Header Program command Query Response

MKOFF | MKOFFAa

M Value of a ALL: Marker off
None : Marker off

B Suffix code None

B Example MKOFFAALL
MKOFF

MKP Marker Position

B Function Specifies the zone marker center position on the X axis in the point unit
(same function as MKZ).

Header Program command Query Response

MKP | MKPAD

MKP?

p=0 to 500

B Value of p

B Suffix code
M Initial setting
B Example
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0 to 500

None

Value of p=250
MKPA25@
MKPA50@




Section 2 Detailed Description of Commands

MKPK Peak Search
B Function Searches the spectrum being displayed for one of the special points, and moves
the marker to that point.
Header Program command Query Response
MKPK | MKPKAa
H Value of a None : SEARCH PEAK (MAX)
HI: SEARCH PEAK (MAX)
NH: SEARCH NEXT PEAK
NR: SEARCH NEXT RIGHT PEAK
NL: SEARCH NEXT LEFT PEAK
B Suffix code None
W Example MKPKAHI
MKPKANL
MKPX Peak Resolution (Excursion)
B Function Switches the marker mode and executes the ‘MKR to ’functions.
Header Program command Query Response
MKPX | MKPXA1 MKPX? 1 1=0.01 to 50.00
Transfers the data with no suffix code in units of 1 dB.
H Value of 1 0.01 dB to 50.00 dB

B Suffix code

M Initial setting
B Example

None : dB
DB: dB
5.9: 5dB
MKPXA1@DB
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Section 2 Detailed Description of Commands

MKR Marker Mode
M Function Switches the marker mode and executes the 'MKR to 'functions.
Header Program command Query Response
MKR MKR AN MKR? MKR AN n=0to 7
H Value of n D : NORMAL
1: DELTA
2: OFF
3: MKR to CF
4. MKR to REF
7 ZONE to SPAN
B Suffix code None
M Initial setting @: NORMAL
B Example MKRAQ@
MKRL Marker to REF
B Function Sets the detection resolution of the peak point.
Header Program command Query Response
MKRL | MKRL
B Example MKRL
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Section 2 Detailed Description of Commands

MKTRACE
MKTRACE Active Marker Trace
H Function Specifies the marker display trace when the display format is TRACE A on B.
Header Program command Query Response
MKTRACE | MKTRACEAtTr MKTRACE? tr
M Value of tr TRA: Trace A
TRB: Trace B
B Suffix code None
M Initial setting TRA: Trace A
B Example MKTRACEATRB
MKW
MKW Zone Marker Width
B Function Specifies the zone marker width in the div unit.
Header Program command Query Response
MKW | MKWAnN MKW? MKWAN a=0t02,5t07
M Value of n D: 0.5 div
1: Spot
2: 10 div
5: 1 div
6: 2 div
7: 5 div
B Suffix code None
M Initial setting 5: 1 div
W Example MKWA 1
MKWAS
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Section 2 Detailed Description of Commands

MNOISE
MNOISE Noise Measure Method
B Function Selects the calculation method for noise measurement.
Header Program command Query Response

MNOISE MNOISEAa MNOISE? a

M Value of a ABS: Absolute method
CN: C/N Ratio method

B Suffix code None
M Initial setting ABS: Absolute method
W Example MNOISEAABS
MOBW
MOBW OBW Measure Method
M Function Selects the calculation method for OBW.

Header Program command Query Response

MOBW | MOBWAa MOBW? a
M Value of a XDB : XdB Down method

N: N% method

B Suffix code None
M Initial setting N: N% method
W Example MOBWAN
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Section 2 Detailed Description of Commands

MXMH Max Hold

H Function Sets the mode for processing the trace waveform to MAX HOLD.
Header Program command Query Response
MXMH | MXMHAtTr

W Value of tr TRA: Trace A

TRA: Trace B

B Suffix code None

B Example MXMHA TRA

MZWF Zone Marker Width

B Function Specifies the zone marker width on the X axis in one of the frequency units.
Header Program command Query Response

MZWF | MZWFA £

MZWE'?

f
£=1 to 3000000000

Transfers the data with no suffix code in units of 1 Hz

M Value of f
W Suffix code

M Initial setting
W Example

1 Hz to 3.0 GHz

None : Hz (1070)

HZ: Hz (1070)

KHZ,KZ: kHz (1013)

MHZ,MA: MHz (1076)

GHZ,GZ: GHz (10M9)

Width equivalent to 1 div (299 MHz)
MZWEFA 120

MZWF A 1MHZ
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Section 2 Detailed Description of Commands

OBWN

OBWN OBW N% Value

Bl Function Sets the conditions of the occupied frequency bandwidth in units of 1%.
Header Program command Query Response
OBWN | OBWNAN OBWN? n

MW Value of n 0.01 t0 99.99 (0.01 step) : 0.01 to 99.99% (0.01%step)

W Suffix code

None

M Initial setting 99%

W Example OBWNA 807

OBWXDB

OBWXDB OBW XdB Value

B Function Sets the conditions of the occupied frequency bandwidth in units of 1 dB.

Header Program command Query Response

OBWXDB OBWXDBA 1 OBWXDB? 1

H Value of | 0.01 to 100 (0.01 step): 0.01 to 100 dB (0.01 dB step)

W Suffix code

M Initial setting
B Example
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DB: dB
25dB
OBWXDBA 6DB




Section 2 Detailed Description of Commands

PCF
PCF Peak to Center Frequency
H Function Finds the maximum point of the spectrum being displayed, and sets the center
frequency to that point.
Header Program command Query Response
PCF | PCF
W Example PCF
PRL
PRL Peak to Reference Level
H Function Finds the maximum point of the spectrum being displayed, and sets it level to the
reference level.
Header Program command Query Response
PRL | PRL
W Example PRL
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Section 2 Detailed Description of Commands

PWRSTART
PWRSTART Power Measure Start Point

H Function Specifies the point at which to start burst-power measurement.
Header Program command Query Response
PWRSTART | PWRSTARTApP PWRSTART? P
B Value of p 0 to 500

B Suffix code None
M Initial setting 1@p@point

B Example PWRSTARTA 109
PWRSTOP
PWRSTOP Power Measure Stop Point
H Function Specifies the point at which to terminate burst-power measurement.
Header Program command Query Response
PWRSTOP PWRSTOPAP PWRSTOP? P
W Valur of p 0 to 500

B Suffix code None
M Initial setting 4@@point
B Example PWRSTOPA 40
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Section 2 Detailed Description of Commands

RB
RB Resolution Bandwidth
B Function Sets the resolution bandwidth (same function as RBW).
Header Program command Query Response
RB RBAL RB? f £=300 to 1000000
RBAa Transfers the data with no suffix code in units of 1 Hz
M Value of f 300 Hz to 1 MHz (1/3 sequence)
B Value of a UP: RBW UP
DN: RBW DOWN
AUTO: RBW AUTO
W Suffix code f: None: Hz (1070)
HZ: Hz (1070)
KHZ,KZ: kHz (1073)
MHZ,MZ: MHz (1076)
GHZ,GZ: GHz (10M9)
a: None

M Initial setting
B Example

RBW=calculated value when AUTO is selected for RBW

RBA3KHZ
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Section 2 Detailed Description of Commands

RES?

RES? Measure Resulit
B Function Reads out the results functions.
Header Program command Query Response
RES? RES? datal
datal, data2
datal, data2, data3, data4
B Values of data1,data2,data3, and data4
. esponse alue of aata alue of aata alue of aata alue of aata
(Coﬁzzgg;%ﬁ]‘;”ggg:ﬁ;d) R Value of data Value of data2 Value of data3 Value of data4
v(:]rhse:bﬂ;;nr??g%;;ltem OFF Not transferred Not transferred
Value of 1 with no
NOISE MEASURE suffix code in units
(MEAS/A NOISE,ABS 1 of 1 dB (dBm/ch,
(MEASA NOISE,C/N) dBm/Hz, dBc/ch,
dBc/Hz).
Resolution: 0.01 dB
OBW MEASURE Occupied bandwidth | Center frequency of
(MEASA OBW.XDB) 1.0 of f1 with no suffix f2 with no suffix code
(MEASA OBW,N) ’ code in units of 1 Hz. | in units of 1 Hz.
’ Resolution: 1 Hz Resolution: 1 Hz
Lower channel of Upper channel fo Lower channel of Upper channel of
ADJ CH MEASURE IL1.1U1 CHSEPAL of 1L1 CH SEPA2 of 1U1 CH SEPA2 of IL2 CH SEPA2 of 1U2
(MEAS A ADJ,UNMD) le’le with no suffix code with no suffix code with no suffix code with no suffix code
(MEAS A ADJ,MOD) ' in units of 1 dB. in units of 1 dB. in units of 1 dB. in units of 1 dB.
Resolution: 0.01 dB Resolution: 0.01 dB Resolution: 0.01 dB Resolution: 0.01 dB
dB m value of 1 with | pW value of w with
BURST POWER no suffix code in no suffix code in
MEASURE Lw units of 1 dBm. units of 1 pW.
(MEAS /A POWER ,EXE) Resolution: 0.01 Resolution: 1 pW
dBm

If the MEASURE function has caused a calculation error or execution error, the affected value is represented by "***".

B Example
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Section 2 Detailed Description of Commands

RL
RL Reference Level
B Function Sets the reference level (same function as RLV).
Header Program command Query Response
RL RLAL RL? 1
RLAa 1: No units.
M Value of | Value from —75 dBm to +30 dBm (Aux Input connector) (0.01 dB step)
Value from —50 dBm to +50 dBm (Main Input/Output connector)
W Value of a UP: LEVEL STEP UP
DN: LEVEL STEP DOWN
B Suffix code None : dBm
DB, DBM, DM: dBm
M Initial setting 1=-10dBm
W Example RLA -1@@DBM
RLASV
RLA-10V
RLAUP
RMK?
RMK? Reference Marker Position
B Function Reads out the position of the reference marker.
Header Program command Query Response
RMK? - RMK? RMKAa
M Value of a 0 to 500
W Example RMK?
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Section 2 Detailed Description of Commands

SNGLS
SNGLS Single Sweep Mode
H Function Sets the sweep mode to single sweep.
Header Program command Query Response
SNGLS | SNGLS
W Example SNGLS
SP
SP Frequency Span
H Function Sets the frequency span (same function as SPF).
Header Program command Query Response
SP SPATL SP? il
SPAa f=-0 to 3000000000
Transfers the data with no suffix code in units of 1 Hz.
M Value of f 0 Hz, 10 kHz to 3.0 GHz
M Value of a UP: FREQ SPAN STEP UP (same function as SPU)
DN: FREQ SPAN STEP DOWN (same function as SPD)
W Suffix code None : Hz (1010)
HZ: Hz (1010)

M Initial setting
B Example
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KHZ,KZ: kHz (1073)

MHZ,MA: MHz (1076)
GHZ,GzZ: GHz (10n9)
f=2.99 GHz

SPA1GHZ
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SRCHTH
SRCHTH Peak Search Threshold
H Function Sets the threshold function for detecting a peak point.
Header Program command Query Response
SRCHTH SRCHTHAa SRCHTH? sw sw=OFF,ABOVE,BELOW

M Value of sw @,0FF: No threshold function
1,0N: Threshold function
M Value of a ABOVE: Above detection
BELOW: Below detection
B Suffix code None
M Initial setting OFF: No threshold function
W Example SRCHTHAABOVE
SS Frequency Step Size
B Function Sets the frequency step size for stepping up/down the frequency.
Header Program command Query Response
SS SSAE SS? f
£=-0 to 3000000000
Transfers the data with no suffix code in units of 1 Hz.
W Value of f 0 Hz to 3.0 GHz
B Suffix code None : Hz (1070)
HZ: Hz (1010)
KHZ,KZ: kHz (1073)
MHZ,MA: MHz (1076)
GHZ,GZ: GHz (10n9)
B Example SSA1MHZ
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ST

ST Sweep Time
H Function Sets the frequency sweep time/time span.
Header Program command Query Response
ST STAt ST? t
STAa t=1000 to 1000000000
Transfers the data with no suffix code in units of 1 ps.
H Value of t Imsec to 1000 s (100 msec for frequency axis)
MW Value of a UP: SWT UP
DN : SWT DOWN
AUTO: SWT AUTO
B Suffix code t: None : ms
US: us
MS: ms
S: S
a: None
H Initial setting Calculated value when AUTO is selected for SWT
B Example STAAUTO
STA2¢MS

SWP
SWP Single Sweep/ Sweep Status

H Function Executes single sweep/Responds to sweep status (sweep completed/sweep in progress).
When accepted by the spectrum analyzer, the SWP command causes a single sweep to be
executed by setting the sweep mode to ‘SINGLE’.

The next command waits without being processed until its single sweep is completed
(same function as TS). The SWP? Query command is used to Query the current

sweep status (sweep completed/sweep in progress).

Header Program command Query Response
SWP | SWP SWP? SWPA sw
H Value of sw ?: Sweep completed
1: Sweep progress
B Example SWP
SWP?
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SWSTART
SWSTART Restart Sweep
B Function Restarts the sweep.
Header Program command Query Response
SWSTART SWSTART
B Example SWSTART
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TDLY Delay Time
B Function Sets the delay time from the point where trace time triggering occurs.
Header Program command Query Response
TDLY | TDLYAt TDLY? t
t=0 to 100000
Transfers the data with no suffix code in units of 1 ps.
M Value of t 0 sec to 100 msec
W Suffix code None : ms
UsS: us
MS: ms
S: S
M Initial setting ?: 0s
B Example TDLY A2@MS
™ Trigger
B Function Sets the trigger switch and trigger source.
Header Program command Query Response
™ T™Aa T™? a
H Value of a FREE: FREERUN
WIDEVID: wide IF Video
EXT: EXT

B Suffix code None
M Initial setting FREE: FREERUN

W Example TMAFREE
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TMMD
TMMD Trace Time Storage Mode
H Function Selects the mode for processing the trace TIME waveform.
Header Program command Query Response
TMMD | TMMDAN TMMD? TMMDAN
MW Value of n D: NORMAL
1: MAX HOLD
2: AVERAGE
3: MIN HOLD
4: CUMULATIVE
5: OVER WRITE
B Suffix code None
M Initial setting D: NORMAL
B Example TMMD A @
TMWR
TMWR Trace Time Write Switch
B Function Controls writing of the waveform to trace TIME.
Header Program command Query Response
TMWR | TMWRA sw TMWR? TMWRA sw sw=ON,OFF

M Value of sw

B Suffix code
M Initial setting
B Example

1,0N: ON
@,0FF: OFF
None

ON: ON
TMWR A ON
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TRGS Trigger Switch
B Function Switches the trigger switch to Free run or Triggered.
Header Program command Query Response
TRGS | TRGSAa TRGS? a
B Value of sw FREE: FREERUN
TRGD: TRIGGERED
B Suffix code None
M Initial setting FREE: FREERUN
B Example TRGSAFREE
TRGSLP Trigger Slope
Bl Function Selects the rising or falling slope of the trigger when trigger source is VIDEO or
EXT mode.
Header Program command Query Response
TRGSLP TRGSLPAa TRGSLP? a
H Value of a RISE: Rising edge
FALL: Falling edge
B Suffix code None
M Initial setting RISE: Rising edge
B Example TRGSLPARISE
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TRGSOURCE

TRGSOURCE Trigger Source

H Function Selects the trigger source. The trigger switch setting is not changed by this command.
Header Program command Query Response
TRGSOURCE | TRGSOURCEAa TRGSOURCE? a
M Value of a WIDEVID: WIDE IF VIDEO

EXT: EXT
B Suffix code None
M Initial setting VID: VIDEO
W Example TRGSOURCEAVID
TSAVG
TSAVG Take Sweep with Averaging
B Function Performs synchronous sweeping the number of times specified in the current
Averaging setting.
Header Program command Query Response

TSAVG TSAVG

B Example

TSAVG
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TSHOLD
TSHOLD Take Sweep with Max/Min Holding
Bl Function Performs synchronous sweeping by the number of times specified in the current holding
setting.
Header Program command Query Response

TSHOLD TSHOLD

B Example TSHOLD
TSP Time Span
H Function Sets the time span of the trace.
Header Program command Query Response
TSP | TSPAt TSP? t
t=1000 to 1000000000
Transfers the data with no suffix code in units of 1 ps
M Value of t 1 msec to 1000 sec
W Suffix code None : ms
UsS: us
MS: ms
S: sec
M Initial setting 200 msec
B Example TSPA1QQD
TSPA1@@S
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UCL?
UCL? Query Uncal Status
B Function Reads out the UNCAL status.
Header Program command Query Response
UCL? UCL? UCLAN
M Value of n Q: NORMAL
1: During UNCAL
B Example UCL?
UNC
UNC Uncal Display ON/OFF
B Function Specifies whether ‘UNCAL’ is displayed when UNCAL occurs.
Header Program command Query Response
UNC | UNCAsw UNC? UNCA sw sw=ON,OFF
MW Value of sw 1,0N: ON
@,0FF: OFF
W Suffix code None
M Initial setting ON: ON
W Example UNCAON
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VAVG Average
H Function Sets averaging ON or OFF and sets the number of averaging processes.
Header Program command Query Response
VAVG | VAVGA sw VAVG? n
VAVGAN
H Value of sw 1,0N: ON
@,0FF: OFF
H Value of n 2 to 1024: Number of averaging processes
B Suffix code None
M Initial setting 8: 8 times
B Example VAVGAON
VAVGA128
VB Video Bandwidth
B Function Sets the video bandwidth (same function as VBW).
Header Program command Query Response
VB VBAE VB? f
VBAa £=3 to 100000 or OFF
Transfers the data with no suffix code in units of 1 Hz.
MW Value of f 3 Hz to 100 kHz
MW Value of a OFF: OFF
AUTO: AUTO
UP: VBW UP
DN: VBW DOWN
B Suffix code f: None: Hz (1070)
HZ: Hz (1010)
KHZ,KZ: kHz (1073)
MHZ,MA: MHz (1076)
GHZ,GZ: GHz (10M9)
a: None
M Initial setting Calculated value when VBW=AUTO.
W Example VBA3QQHZ
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VIEW View
B Function Stops writing of the waveform data.
Header Program command Query Response

VIEW | VIEWAtr

M Value of tr

B Suffix code
B Example

TRA : Trace A
TRB: Trace B
TRTIME: Trace TIME
None

VIEWATRB
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XMA

XMA Trace A Spectrum Data
H Function Writes/reads the spectrum data to/from trace A (main trace) memory.
Header Program command Query Response
XMA | XMAADP,b XMA? Ap,d bl,b2,b3 . - . (ASCII)
b1 b2b3 . . . (BINARY)

W Value of p
M Value of b

M Value of d
B Example

0 to 500 (point No.)

LOG scale: Integer of 0.01 dBm unit (independent of display unit system)
When binary format is specified for response data, data for each point is composed
of two bytes. The high-order byte is sent first.

1 to 501 (number of points)

XMAAL, -2000

XMA? Al,2 (reads two-point data items starting from point 1)

XMB

XMB Trace B Spectrum Data
H Function Writes/reads the spectrum data to/from to trace B (main trace) memory.
Header Program command Query Response
XMB |XMBApDP,b XMB? Ap,d bl,b2,b3 - - . (ASCII)
b1 b2b3 . . . (BINARY)

H Value of p
B Value of b

M Value of d
B Example
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0 to 500 (point No.)

LOG scale: Integer of 0.01 dBm unit (independent of display unit system)
When binary format is specified for response data, data for each point is composed
of two bytes. The high-order byte is sent first.

1 to 501 (number of points)

XMBA1, -200@

XMB? A1, 2 (reads two-point data items starting from point 1)
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XMT Trace TIME Spectrum Data
H Function Write/reads the spectrum data to/from the trace TIME memory.
Header Program command Query Response
XMB |XMTApP,b XMT? Ap,d b1,b2,b3 - . - (ASCII)
b1 b2b3 . . . (BINARY)
B Value of p 0 to 500 (point No.)
H Value of b LOG scale: Integer of 0.01 dBm unit (independent of display unit system)

When binary format is specified for response data, data for each point is composed

of two bytes. The high-order byte is sent first.

H Value of d 1 to 501 (number of points)
W Example XMTAL, -2000
XMT?A1l,2 (reads two-point data items starting from point 1)

2-55



Section 2 Detailed Description of Commands

2-56.



Section3 Sample Programs

This section gives some examples of the Microsoft Quick Basic program that controls
the MT8801C Option 07 Spectrum Analyzer function from a personal computer
which is used as a controller.

Note:

Microsoft Quick Basic is a trade mark of the Microsoft Corporation.

3.1  Precautions on Creating the Remote Control

Program ... 3-2
3.2 Sample Programs ........cccceeiuienieeneeenee e 3-3
3.2.1  Initializing ..ooeeeeee 3-3
3.2.2 Reading the frequency and level at marker
POINT Lttt 3-4
3.2.3 Readingtracedata.........cccoconeviriieincnennnnn 3-5
3.2.4 Deltamarker.....ccccocoeeieiiiiiiiiie e 3-7
3.2.5 Gate functions ........ccccceeeeeeiieee e 3-9
3.2.6 Adjacent-channel leakage power
MeasUremMeNnt ........ccooeiviiiiiii e, 3-12
3.2.7 Occupied frequency bandwidth
MeasUremMeNnt ........ccooeiviiiiiii e, 3-14
3.2.8 Burst wave average power measurement .... 3-16
3.3 Precautions on Creating the GPIB Program ............. 3-18
3.4 Sample Program (GPIB) ......ccooceiiiiiiiiiiee e 3-19
3.4.1 Initializing (GPIB) ...ccveeeiieeeee e 3-19
3.4.2 Reading trace data (GPIB) .........cccceeviieeenee. 3-20
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3.1 Precautions on Creating the Remote Control Program

Note the following points when writing remote control programs.

No. Precaution Description

There may be a number of the state in which each device is not
proper to be actually sued due to operation on its own panel or

{ | Be sure to initialize each | execution of other programs. It is necessary to using individual

device. devices with a prescribed condition resulting from initializing them.
Execute initialization (INIT or *RST) of the functions proper to
each device.

Do not send any When a command other than the INPUT #statement is sent to the

command (related to the

device) other than the . .
2 IN‘II)IU”IZ #statement cleared, and the response message disappears. For this reason,

controller before the response to a query is read, the output buffer is

immediately after write the INPUT #statement in immediate succession to a query.
sending a query.

c . No.2 described above is one type of exception processing of the
reate a program that

avoids the exception ) ) o
3 processing of the Avoid stoppage of execution caused by an error by providing a

protocol. Avoid exception processing from occurring as requested.

protocol. program with exception-processing section against exceptions that
can be foreseen.

The RS-232C interface has a 512-byte data area as the internal
receive buffer. The buffer overflow may occur depending on the
processing.

Protect RS-232C buffer To protect the overflow, don't send a large amount of data (i.e.
overflow. control commands) at a time for remote control using RS-232C.
After sendind a command group, send *OPC? command to check
the response for the synchronization before sending the next
command.
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3.2 Sample Programs
3.2.1 Initializing

<Example 1> Initializes the Spectrum Analyzer

B e o o T e o e
Sample program

' <<Initialize>>

B e o o T e o e

' Setup parameter of PC Com. port

! BAUD . 2400 BPS
! Parity : NONE

' Data bit : 8 bits

' Stop bit : 1 bit

! Terminator : Line Feed

OPEN "COM1:2409,N,8,1,CD5¢0%,DS@,LF" FOR RANDOM AS #1

PRINT #1, "INI"' Initializes Spectrum Analyzer

END

There is a “*RST’ command in another command for executing initialization. The
“*RST’ command is used to execute initialization over a wider range. The usage of
the ‘IP’ command is identical to the INI' command.

For general usage of INI and *RST, first initialize the Spectrum Analyzer device func-
tions with the IP or INI command, then use the program commands to set only the
functions to be changed. This prevents the spectrum analyzer from being controlled

while unnecessary functions are set.
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3.2.2

Reading the frequency and level at marker point

<Example 2> Sets the center frequency to 500 MHz and span to 10 MHz, then displays the frequency
and level reading at the peak point on the controller screen when a signal to be mea-
sured is received.

O 00 J 0 Ul b WK

MNNMNDNMDNDMDNMDMDNMDNMMNMMNMMNMRERPRPRERERRPREERERBE
W oo JO0O Ul WNREQ WOWIO U WNERE-S

s e o S e
' Sample program

' <<Read out marker frequency & levels>>
s e o S e

' Setup parameter of PC Com. port

OPEN "COM1:24¢@,N,8,1,CD50@,DS@,LF" FOR RANDOM AS #1

PRINT #1, "INI"' TInitialize Spectrum Analyzer

PRINT #1, "CF 5@@MHZ"' Center frequency :50@MHz

PRINT #1, "SP 1@MHZ"' Span frequency :1@MHz
PRINT #1, "SWP"' Take a sweep

1

PRINT #1, "PCF"' Set peak to center frequency
PRINT #1, "PRL"' Set peak to reference level
PRINT #1, "MKPK"' Search peak

PRINT #1, "MKF?"' Query marker frequency
INPUT #1, FREQ' Input marker frequency data
PRINT #1, "MKL?"' Query marker level

INPUT #1, LEVEL' Input marker level data

' Print out the result (Frequency/Level)

PRINT USING
PRINT USING

END

"Marker Frequency=####.### MHz";FREQ/ 1000000
"Marker LEVEL=####.## dBm";LEVEL

The center frequency and frequency span are set at line 12 and line 13 respectively.
The SWP sweep command at line 14 does not execute the next message unless the
sweep is completed. This command thus prevents the peak search and other program
lines from being executed before the sweep is completed.

The PCF and PRL commands at lines 16 and 17 operate as follows: The former sets
the peak point on the screen to the center frequency, and the latter sets its peak level
center frequency to the reference level.

The “MKF?” and “MKL?” at lines 20 and 22 query the frequency and level at the
marker point respectively, and the data is read with the INPUT#statement on the next
line. When a command other than the INPUT#statement is sent before the response to
a query is read, the output buffer is cleared, and the response message is deleted. For

this reason, write the INPUT#statement immediately after a query.

Program execution result of <Example 2>
Marker Frequency=501.251 A MHz
Marker LEVEL=—15.53 dBm

Note: Ais a space.
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3.2.3

Reading trace data

<Example 3-1> Reads the trace level at all points when CF and SPAN are set to 500 MHz and 10 MHz

WO J0 U WN R

NNNVMNMNNNMNNRRERRERRRR R R
AU WN R QLI U R WNREQ

respectively.

L ko o o o o o o e R e R

'  Sample program

' <<Read out trace data (ASCII)>>

L ko o o o o o o e R e R

1

' Setup parameter of PC Com. port

1

OPEN "COM1:24@@,N,8,1,CD5¢@,DS@,LF" FOR RANDOM AS #1
1

PRINT #1, "INI"' Initialize Spectrum Analyzer

1

PRINT #1, "CF 5@@MHZ"' Center frequency :50@0MHz
PRINT #1, "SP 1@MHZ"' Span frequency :1@MHz

PRINT #1, "TS"' Take a sweep

1

DIM TRACE (5@1)"' Define read data area

PRINT #1, "BIN @"'Set read out data type to ASCII

1

FOR I = @ TO 50@' Repeat trace (@) to trace (50@) :501 points
PRINT #1, "XMA? " + STRS(I) + ",1"! Query trace data
INPUT #1, TRACE(I)' Read out trace data

' Print out trace data

PRINT USING "###.##dBm"; TRACE(I) / 100

NEXT I

1

END

The “BIN_0” at line 17 is a command for specifying ASCII as the response data for-
mat. The ASCII or BINARY transfer format can be specified for the “XMA?”,
“XMB?” and “XMT?” queries for reading trace data.

The example 3-2 blocks the trace data at every 10 points, and reads it.
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<Example 3-2> Blocks the trace data at every 10 points, and reads it.

A st s s 2 e

2 ' Sample program

3 ' <<Read out trace data (ASCII) BLOCKING>>

s T e 2 T L o o

5 1

6 ' Setup parameter of PC Com. port

'7 1

8 OPEN "COM1:240@,N,8,1,CD5¢@,DS@,LF" FOR RANDOM AS #1
9 1

1@ PRINT #1, "INI"' 1Initialize Spectrum Analyzer

11 !

12 PRINT #1, "CF 5@@MHZ"' Center frequency :50@MHz
13 PRINT #1, "SP 1@MHZ"' Span frequency :1@MHz

14 PRINT #1, "Wsp"!' Take a sweep

15 !

16 DIM TRACE (5@1)' Define read data area

17 PRINT #1, "BIN @"'Set read out data type to ASCII
18 !

19 FOR I = @ TO 490 STEP 10
20 Repeat trace (@) to trace (499) :500 points
21 Blocking 1@ trace data

22 PRINT #1, "XMA? " + STRS(I) + ",1o"!' Query trace data
23 Read out trace data
24 INPUT #1, TRACE(I), TRACE(I + 1), TRACE(I + 2), TRACE(I + 3),

TRACE(I + 4), TRACE(I + 5), TRACE(I + 6), TRACE(I + 7), TRACE(I + 8),
TRACE (I + 9)

25 PRINT TRACE(I), TRACE(I + 1), TRACE(I + 2), TRACE(I + 3), TRACE(I
+ 4), TRACE(I + 5), TRACE(I + 6), TRACE(I + 7), TRACE(I + 8),TRACE(I + 9)
26 NEXT I

27 PRINT #1, "XMA? 50@,1"' Query last trace data:trace (509)"

28 INPUT #1, TRACE (509)

29"

3¢ FOR I = @ TO 5@@' Print out trace data

31 PRINT USING "###.##dBm"; TRACE(I) / 129

32 NEXT I

33 !

34 END



3.2 Sample Programs

3.24 Delta marker

<Example 4>

W oo J 0 Ul b WN K

19

12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

Using a delta marker, reads out the frequency and level differences between a peak
point and the next peak point.

o o o o o e o B e B o i o o ok o e

' Sample program

! <<Read out delta marker frequency & levels>>

o o o o o e o B e B o i o o ok o e

1

' Setup parameter of PC Com. port

1

OPEN "COM1:24@@,N,8,1,CD5@@,DS@, LF" FOR RANDOM AS #1

1

PRINT #1, "INI"' Initialize Spectrum Analyzer

1

PRINT #1, "FA 5@MHZ"' Start frequency :5@@MHz"

PRINT #1, "FB 2GHzZ"' Stop frequency :2GHz

PRINT #1, "TS"' Take a sweep

1

PRINT #1, "MKR Q"' Set marker to "Normal"

PRINT #1, "MKPK"' search peak

PRINT #1, "MKR 1"' Set marker to "Delta"

PRINT #1, "MKPK NH"' search Next peak

1

PRINT #1, "MKF?"!' Query Delta marker frequency
INPUT #1, DFREQ' Input Delta marker frequency data
PRINT #1, "MKL?"' Query Delta marker level

INPUT #1, DLEVEL' Input Delta marker level data

! Print out the result (Frequency/Level)
PRINT USING "Delta Frequency=####.### MHz"; DFREQ / 1000000
PRINT USING "Delta level=####.## dB"; DLEVEL

1

END

The “MKR A\ 17 at line 18 is used to set the marker mode to DELTA, so that the
reference marker can also be set together to the current marker position.

The “MKPK ANH” at line 19 sets the marker search to NEXT PEAK to move the
current marker to NEXT PEAK point.

The “MKF?” and “MKL?” at lines 21 and 23 query reading the frequency and level at
the current marker position while the marker mode is NORMAL. It is also used to
query reading the frequency and level differences between the current marker and the

reference marker while the marker mode is DELTA.
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Executing PEAK SEARCH (MKPK) at line 17 allows the current marker to be set to
the peak point.

Line 19 allows the reference marker to be set together to the current marker position.
Executing NEXT PEAK SEARCH MKPK A\ NH at line 18 allows the current marker.

Lines 21 to 24 read out the AFREQ and A\ LEVEL displayed in the upper left of

screen.

AFREQ ALEVEL
AMKR: [18.20 kHZl | I
-25.2 dB

ALEVEL

_______T___
1
1
1
—
' 1
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3.2.5

Gate functions

<Example 5> Reads out spectrum data by observing the burst wave using the gate function.

W J 0 U1 b WN

W wwhNhDNDMDNMDMDNMDNMMNMMNMMNMMNMNRERPRERERRPRRERRREE
N PR WVWOoWwJ0 Uk WNREPQ WOWWJO0 Ul WNRE-S

o o e
' Sample program
'  <<Gate sweep>>
o o e
1
' Setup parameter of PC Com. port
1
OPEN "COM1:240@,N,8,1,CD50@,DS@, LF" FOR RANDOM AS #1
1
PRINT #1, "INI"' Initialize Spectrum Analyzer
1
DIM TRACE (5@1)' Define read data area
PRINT #1, "CF S5@@MHZ"' Center frequency :50@MHz
PRINT #1, "SP 1@MHZ"' Span frequency :1@MHz
PRINT #1, "RB 1@@KHZ"' Resolution BW : 100kHZz
PRINT #1, "TRGSOURCE WIDEVID"' Trigger source :Wide IF video
PRINT #1, "GD 5@US"! Gate delay :5@0 usec
PRINT #1, "GL 4@@US"!' Gate length : 400 usec
1
PRINT #1, "GATE ON"' Gate sweep On
1
FOR TMR = @ TO 250090
NEXT TMR' Wait
1
FOR I = @ TO 50@' Read out & print trace data
PRINT #1, "XMA? " + STRS$(I) + ", 1"
INPUT #1, TRACE(I)
PRINT USING "###.##dBm"; TRACE(I) / 10@
NEXT I
1
END

When the burst waveform shown in Fig. 3-1 is observed, the spectrum shown in Fig.
3-2 (a) is output. This function can conveniently be used to observe the spectrum of
the ON interval (interval shown by A in Fig. 3-1) in this waveform. This program

uses the wide IF video trigger signal as a gate source signal.
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Measurement signal

| —— Wide IF video trigger signal

i<—500 usec—><-500 usec-»i

Fig. 3-1 Burst Waveform

(a) Gate function OFF (b) Gate function ON

Fig. 3-2 Burst Wave Spectrum

—— Measurement signal

—— Wide IF video trigger signal

i Gate control signal

Fig. 3-3 Sample Program for Gate-Control Signal Generation Timing
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The RBW command at line 16 sets RBW to the optimum value depending on the
GATE conditions (GATE DELAY: t1, GATE LENGTH: t2) as shown in Table 3-1
below.

The block from line 17 sets the trigger signal, and the block from lines 18 to 20 sets the
gate conditions. The gate function is set to ON at line 21. The waiting time is granted
at liens 23 and 24 because it takes time to form a perfect waveform which is fully
connected.

The block from liens 26 to 30 allows trace data to be output by the “XMA?” query.

The spectrum can be observed as shown in Fig. 3-2 (b) by executing this program.

Table 3-1 RBW Optimum Values

RBW t1 t2 t3

1 kHz 23 msec

3kHz =1 ms . |
10 kHz 2230 usec E E
30 kHz 2200 usec 220 usec 21 usec E E
100 kHz >20 psec | |
300 kHz 215 psec I tl1 N t; i
1 MHz =10 usec
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3.2.6 Adjacent-channel leakage power measurement

<Example 6>

O 0 J 0 Ul b WD PR

BB DR DWW W W W W W W W W NhDNDMNMNMNNMMNMNMNMNMNMRRrRRPRPRRRRRRR
B W NP Q WOWOWIOUTE WNEQWOUWTIOOUTE WNRPEQ WOWIOo U WNDRERS

3-12

Subroutine for adjacent-channel leakage power measurement

o e i o L S e o o o s e e e s e s e A s o o S AR S A S A S A S
' Sample program

' <<Adj ch Power measure>>

o e i o L S e o o o s e e e s e s e A s o o S AR S A S A S A S

' Setup parameter of PC Com. port
1

OPEN "COM1:240¢@,N,8,1,CD50@,DS@,LF" FOR RANDOM AS #1

PRINT #1, "INI"' Initialize Spectrum Analyzer

1

PRINT #1, "CF 5@@MHZ"' Center frequency :50@ MHz

PRINT #1, "SP 8@KHZ"' Span frequency :80 kHz

1

GOSUB ADJ' Call Adj. CH. Power measure subroutine
END

CCOOCCCCCrooeeroorreoerrrorecerrrree
' Adj ch Power MEASURE SUBROUTINE
"I11111111111111011111110111111111111
ADJ:

PRINT #1, "ADJCH BOTH"

PRINT #1, "ADJCHBW 8.5KHZ"

PRINT #1, "ADJCHSP 12.5KHZ"

PRINT #1, "ADJCHSPF 25KHZ"

PRINT #1, "MADJMOD MOD"

PRINT #1, "SWP"

PRINT #1, "MEAS ADJ,EXE"

PRINT #1, "RES?"!' Query the result

INPUT #1, LWLVL1, UPLVL1l, LWLVL2, UPLVL2' Read out the result data

! response-1:Lower channel power
! response-2:Upper channel power
! response-3:Lower channel power
! response-4:Upper channel power
1

PRINT USING "Lower side CH1 Level=####.###dBm"; LWLVL1
PRINT USING "Upper side CH1 Level=####.###dBm"; UPLVL1
PRINT USING "Lower side CH2 Level=####.###dBm"; LWLVL2
PRINT USING "Upper side CH3 Level=####.###dBm"; UPLVL2

RETURN

(near)
(near)
(Far)
(Far)

This ADJ program is a subroutine, which requires the center frequency and frequency

span to be set to appropriate values in the main program. Then it is executed.



3.2 Sample Programs

The block from lines 23 to 26 sets adjacent-channel measurement conditions, which is
both the upper and lower channels, the 8.5 kHz channel width, 12.5 kHz channel 1
separation, and 25.0 kHz channel 2 separation. After the sweep is executed by the
“TS” command at line 29, the adjacent-channel leakage power is measured at line 30.
Line 32 queries reading the measured value at line 33.

The program in <Example 8> for measuring a modulated wave relative to the total
power can be changed to a program for measurement relative to the reference level by

rewriting line 27 as shown below:
PRINT #1, "MADJMOD UNMD"

In this case, perform the following operations before activating this subroutine.
Put the input signal in the unmodulated state and execute PEAK — CF and PEAK —
REF. Then return to the modulated state.
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3.2.7 Occupied frequency bandwidth measurement

<Example 7> Subroutine for occupied frequency bandwidth measurement using N% of POWER

method
B i s e e T o o o o o o o o Bl R R R
2 ' Sample program
3 ' <<Occ BW measure>>
e o o o B o o e
5 1
6 ' Setup parameter of PC Com. port
’7 1
8 OPEN "COM1:2409,N,8,1,CD5¢0@,DS@,LF" FOR RANDOM AS #1
9 1
19 PRINT #1, "INI"' Initialize Spectrum Analyzer
11 !
12 PRINT #1, "CF 5Q@@MHZ"' Center frequency :500MHz
13 PRINT #1, "SP 5@KHZ"' Span frequency :50kHz
14 !
15 GOSUB OBW' Call Occ BW measure subroutine
16 END
17 !
18 "[OCCCCCOCOCOCOCCCOOOoooeLoetet
19' OBW MEASURE SUBROUTINE
20 "1111110111111001111111111
21 OBW:
22 !
23 PRINT #1, "MOBW N"' OccBW measure method : n% method
24 PRINT #1, "OBWN 99"!' n% : 99%
25 PRINT #1, "DETM SMp"' Detection mode : Sample
26 PRINT #1, "VAVG 1lé6"' Average sweep count : 16
27 PRINT #1, "VAVG ON"' Average sweep On
28 !
29 PRINT #1, "TSAVG"' Take average sweep
19 !
31 PRINT #1, "MEAS OBW,EXE"' Perform OccBW measure
32 !
33 PRINT #1, "RES?"!' Query the result
34 INPUT #1, OBWFREQ, CNTRFRQ' Read out the result data
35 ! response-1:0cc BW frequency
37 ! response-2:Signal center frequency
38 !
39 PRINT USING "CENTER FREQ=####.###MHz"; CNTRFRQ / 1000000 !
4@ PRINT USING "##%BW FREQ=####.###kHz"; NPC; OBWFREQ / 1000
41 !
42 RETURN

Line 24 sets the N% value to set n = 99% in <Example 9> by sending the OBWN
command for setting the occupied frequency bandwidth to MT8801C at line 23 and
24. Line 25 sets the detection mode to SAMPLE. Line 26 set the averaging count and
line 27 averaging to ON respectively.
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Line 29 issues the “TSAVG” command to repeat the sweep by the required number of
times for averaging processing. Line 31 measures the occupied frequency bandwidth
of the averaging-processed waveform. Line 33 queries reading the occupied fre-
quency bandwidth and the center frequency of the frequency bandwidth at line 34.

To make a measurement using X dB DOWN, rewrite lines 23 and 24 as shown below:

PRINT @SPA; "OBWXDB 25"
PRINT @SPA; "MOBW XDB"
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3.2.8

Burst wave average power measurement

<Example 8>

3-16

Subroutine for burst wave average power measurement Fig.

e e o e o
2 ' Sample program
3 ' <<Burst power measure>>
et o o o L e S
5 1
6 ' Setup parameter of PC Com. port
'7 1
8 OPEN "COM1:2409,N,8,1,CD5¢0@,DS@,LF" FOR RANDOM AS #1
9 1
10 PRINT #1, "INI"' Initialize Spectrum Analyzer
11
12 PRINT #1, "CF 5@@MHZ"' Center frequency :50@MHz
13 PRINT #1, "DFMT TIME"' Display :Trace-Time (Zero span
mode)
14 PRINT #1, "TRGSOURCE WIDEVID"' Trigger source :Wide IF video
15 PRINT #1, "TRGS TRGD"' Trigger sweep On
16 PRINT #1, "TDLY -6@US"! Delay time :-60 usec
17 PRINT #1, "TSP 12MS"! Time span :12 msec
18 PRINT #1, "TgS"! Take a sweep
19 !
20 GOSUB MEASPWR' Call burst power measure subroutine
21 !
22 END
23 !
24 "[QCCOCOOCCOCOCCCCOOOOooooooooooooeoeetet
25 ' Burst power measure SUBROUTINE
26 '"I11111111111100011111001111111111
27 MEASPWR:
28 !
29 PRINT #1, "PWRSTART 590" Power measure start point :5@ point (1
div)
30 PRINT #1, "PWRSTOP 45@"' Power measure stop point :45@ point (9
div)
31 !
32 PRINT #1, "MEAS POWER, EXE"!' Perform power measure
33 !
34 PRINT #1, "RES?"!' Query the result
35 INPUT #1, PWRDB, PWRW' Read out the result
36 !
37 PRINT USING "####.##dBm #### . ##mW"; PWRDB; PWRW / 1E+@9
38 RETURN



3.2 Sample Programs

This program is a subroutine that measures the burst wave average power.
Lines 29 and 30 set the measurement start and stop points on the screen display.
The average power is measured at line 32.

Data can be obtained as a value with dBm units or pW UNITS.

A ‘W\AMA VTM AA\,WM‘*

50 point 450 point

When a waveform is displayed on the screen as shown in the left diagram
(TIME domain), the average power between 50 point and 450 point is mea-
sured

Before calling the subroutine, lines 12 to 18 set the center frequency, time delay, etc.

to execute the sweep.
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3.3

3-18

Precautions on Creating the GPIB Program

Note the following points when writing remote control programs.

No. Precaution Description
There may be a number of the state in which each device is not
proper to be actually used due to operation on its own panel or
execution of other programs. It is necessary to using individual
1 Be sure to initialize each | devices with a prescribed condition resulting from initializing them.
device. Execute the following.
[1] Initializing the interface functions (Send IFC)
[2] Initializing message exchange functions of each device
(DevClear)
[3] Initializing the functions proper to each device (INI or *RTS)
Do not send any If MLA is received when a command other than the Receive @
command (related to the | g¢3tement is sent to the controller before the response to a query is
2 | device) other than the .
. read, the output buffer is cleared, and the response message
Receive @ statement i ] ) ] )
immediately after disappears. For this reason, write the Receive @ statement in
sending a query. immediate succession to a query.
Cregte a program.that Avoid stoppage of execution (caused by an error) by means of
3 avoids the exception - . . . . .
processing of the providing a program with exception-processing section against
protocol. exceptions that can be foreseen.
Execution of program does not advance if necessary subset (s) has
Conf{rm the 1nterfac§ (have) not been prepared in the device. Be sure to confirm the
4 | function of each device

(subset).

subset (s) of each device. Also confirm that each device complies
with IEEE488.2.




3.4 Sample Program (GPIB)

3.4 Sample Program (GPIB)
3.4.1 Initializing (GPIB)

<Example 9>

W oo J 0 Ul b WN K

el
w N RS

Initializes the MT8801C

i e o o S

' GPIB control sample program

! <<Initialize GPIB bus & MT8801C>>

i e o o S

REM SINCLUDE: 'C:¥YAT-GPIB¥QBASICY¥QBEDECL.BAS'
DECLARE SUB gpiberr (msgé&)

SPA% = 1! Set SPA GPIB address

CALL SendIFC (@) Send GPIB bus interface clear

CALL DevClear (@, SPA%)' Send Device Clear to MT8801C

CALL Send (@, SPA%, "IP", NLend)' Send Initialize command "IP"
END

Line 9: Interface-clears GPIB bus.

Line 10: Specifies Spectrum Analyzer address, and sends device-clear.

Line 11: Sends “IP” command to for initialization.

There is a ‘*RST’ command in another GPIB command for executing initialization.

The ‘*RST’ command is used to execute initialization over a winder range. The usage

of the ‘IP’ command is identical to the ‘INI’ command.

For general usage of INI and *RST, first initialize the Spectrum Analyzer device func-

tions with the IP or INI command, then use the program commands to set only the

functions to be changed. This prevents the Spectrum Analyzer from being controlled

while unnecessary functions are set.

3-19



Section 3 Sample Programs

3.4.2

Reading trace data (GPIB)

<Example 10>

3-20.

Performs the same operation as Example 3-1, using GPIB.

L o o o o e o o o o e e e e e
2 ' GPIB control sample program i
3 ' <<Read out Trace datas>>
o e e o o e e e e S e e e e e
5 REM SINCLUDE: 'C : ¥AT-GPIB¥QBASIC¥QBDECL.BAS'
6 DECLARE SUB gpiberr (msg$)
'7 1
8 SPA% = 1! Set SPA GPIB address
9 1
19 ! Initialize GPIB bus & MT8801C
11 CALL SendIFC(Q)
12 CALL DevClear (@, SPA%)
13 CALL Send (@, SPA%, "IP", NLend)
14 !
15 !
16 CALL Send (@, SPA% "CF 5@@MHZ", NLend)' Center frequency :500MHz
17 CALL Send (@, SPA%, "SP 1¢MHZ", NLend)' Span frequency :1¢MHz
18 CALL Send (@, SPA%, "TS", NLend) Take a sweep
19 !
2@ DIM TRACE (5@1)' Define read data area
21 CALL Send(@, SPA%, "BIN @", NLend)' Set read out data type to
ASCII
22 !
23 FOR I = @ TO 50@' Repeat trace (@) to
trace (509) : 501 points
24 CMDS$ = "XMA?" + STRS(I) + ",1"
25 CALL Send (@, SPA%, CMDS$S, NLend)' Query trace data
26 !
27 DATAS = SPACES (1929)
28 CALL Receive (@, SPA%, DATAS, NLend)' Read out trace data
29 !
3¢ TRACE(I) = VAL (DATAS)' Store readout data to trace
data area
31 ' Print out trace data
32 PRINT USING "Trace-A (###) ####.##"; I; TRACE(I) /100
33 NEXT I
34 !
35 !
36 END

Lines 11 to 13: Initializes GPIB bus and the Spectrum Analyzer.

CALL Send () statements after line 13: Sends the Spectrum Analyzer commands.
Command termination code is specified to NLend (line-feed code, New-Line or LF).
CALL Receive () statements at line 28: Reads out trace data from the Spectrum Ana-
lyzer.

Termination code of the read data is specified to NLend.

Line 30: Converts the read character-string data to numeric data, and stores it at trace-

data store area.
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pendent Initial Settings

Appendix A Table of Spectrum Analyzer Device-de-

Table A Device-Dependent Initial Settings (1/2)

Initial setting data

Group Outline Control item
TRACE-A, B ‘ TRACE-TIME
Selects the mode for setting FREQUENCY MODE START-STOP
a frequency band.
Sets the start frequency START FREQUENCY 10 MHz ‘ ---------
Sets the center frequency CENTER FREQUENCY 1.505 GHz
Frequency Sets the stop frequency STOP FREQUENCY 3GHz | e
Sets the frequency span FREQUENCY SPAN 2.99 GHz *0 Hz
Sets th ter-fi
ets the center-irequency | cENTER FREQ STEP SIZE | 1 GHz
step size
Select Band BAND SELECT Bandl
Sets the reference level REFERENCE LEVEL —10 dBm
Set the reference level REF LEVEL STEP SOZE | AUTO: 1 div
step size
Level Sets the display line DISPLAY LINE OFF
Sets the display line level DISPLAY LINE LEVEL —60 dBm
Selects the ABS or REL MARKER LEVEL A:ABS ABS
marker level ABS/REL B:ABS
Selects the display mode DISPLAY MODE TRACE-A
Selects the mode for TRACE STORAGE MODE | NORMAL NORMAL
processing a waveform
Number of traces averaged AVERAGE No. 8 times
Selects the detection mode DETECTION MODE PEAK SAMPLE
Sets the delay time DELAY TIME | e 0 sec
Sets the time span TIME SPAN | e 100 msec
Display mode acti
Sets the active marker when | 1p \cp_A/B ACTIVE MKR | TRACE-A | —oooeeee
display mode is trace A/B
Selects the marker mode MARKER MODE NORMAL
ffjfe‘rf‘es the zone-marker | )\ \AKER CENTER | 250 point 250 point
Specifies the zone-marker . . « .
width ZONE MAKER WIDTH 51 point (1 div) 1 point
Search resolution SEARCH RESOLUTION 5dB
Search threshold THRESHOLD OFF
Sets the sweep mode SWEEP MODE CONTINUOUS
Sets the gate sweep function
to ON/OFF GATE SWEEP OFF
Sweep function Sets the gate delay time GATE DELAY 0 sec
Sets the gate length GATE LENGTH 1 msec
Sets the trigger switch mode | TRIGGER SWITCH FREE RUN FREE RUN
Sets the trigger source TRIGGER SOURCE Wide IF Video
Selects the trigger slope TRIGGER SLOPE RISE
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Appendix A Table of Spectrum Analyzer Device-dependent Initial Settings

A-2.

Table A Device-Dependent Initial Settings (2/2)

Initial setting data

Group Outline Control item
TRACE-A, B TRACE-TIME
Sets the trace write switch TRACE WRITE SWITCH | ON ON
to ON/OFF
Waveform
writing/reading ) ] .
e o mce read switch | g A\CE READ SWITCH | ON ON
Selects the mode for setting | RESOLUTION
the resolution bandwidth BANDWIDTH AUTO AUTO
Selects the mode for setting | VIDEO BAND WIDTH AUTO AUTO
Coupled the video bandwidth
function Sel. N Gt :
elects the mode for setting
the sweep time SWEEP TIME AUTO AUTO
Selects the mode for setting
the RF attenuator RF ATTENUATOR AUTO
Selects the item to be measured | MEAURE ITEM OFF
Selects the occupied frequency Not initialized
bandwidth measurement method OBW MEASURE METHOD *RST: N%
Sets the occupied frequency o Not initialized
bandwidth to N% OBW N% VALUE *RST: 99%
Sets the occupied frequency Not initialized
to X dB OBW XdB VALUE #RST: 25 dB
Selects the adjacent channel leakage | ADJ-CH MEASURE Not initialized
power measurement method METHOD *RST: R:TOTAL POWER
Selects the adjacent channel leakage Not initialized
ADJ-CH GRAPH
power measurement method *RST: ON
. Not initialized
1 h h 1 | ADJACENT CH SELECT
Selects the adjacent channe JACENT CH S C #RST: BOTH SIDES
Measure Sets the adjacent ADJACENT CH Not initialized
. separation 1 SEPARATION1 *RST: 12.5kHz
function
Sets the adjacent ADJACENT CH Not initialized
separation 2 SEPARATION2 *RST: 25.0 kHz
Sets the adjacent channel ADJACENT CH Not initialized
bandwidth BANDWIDTH *RST: 8.5 kHz
Sets the adjacent channel Not initialized
center line display ADI-CH CENTER LINE *RST: ON
Sets the adjacent channel Not initialized
band line display ADI-CH BAND LINE *RST: OFF
Selects the noise measurement | NOISE MEASURE Not initialized
method METHOD *RST: ABS
BURST POWER BURST POWER MEASURE 100 point
START POINT START POINT P
BURST POWER BURST POWER MEASURE 400 point
STOP POINT STOP POINT P
Calibration Automatical calibration CAL ON
CAL/ . . Not initialized.
UNCAL Displays couple failure UNCAL DISPLAY Tnitialized to ON at power-on.

Note: * In the above table, in place of the parameters not initialized by the INIT command or P+reset key, the initial
settings (indicated by *RST) initialized by the *RST command are listed. In place of the parameters not
initialized by the *RST command, the values at the shipment are listed.
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