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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. Ensure that you clearly understand the meanings
of the symbols BEFORE using the equipment. Some or all of the following symbols may be used on all Anritsu
equipment. In addition, there may be other labels attached to products that are not shown in the diagrams in this
manual.

Symbols used in manual

DANGER é This indicates a very dangerous procedure that could result in serious injury or
death if not performed properly.

WARN | NG This indicates a hazardous procedure that could result in serious injury or death if
not performed properly.

CAUTION 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. Ensure 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.

indicated symbolically in or near the circle.

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

O This indicates an obligatory safety precaution. The obligatory operation is

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

(Xé E These indicate that the marked part should be recycled.
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Equipment Certificate

Anritsu Corporation certifies that this equipment was tested before
shipment wusing calibrated measuring instruments with direct
traceability to public testing organizations recognized by national
research laboratories, including the National Institute of Advanced
Industrial Science and Technology, and the National Institute of
Information and Communications Technology, and was found to meet the
published specifications.

Anritsu Warranty

Anritsu Corporation will repair this equipment free-of-charge if a
malfunction occurs within one year after shipment due to a manufacturing
fault, under the condition that this warranty is void when:

o 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.

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

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

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

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

e The fault is due to use of a non-specified power supply or in a
non-specified installation location.

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

Anritsu Corporation shall assume no liability for injury or financial loss of
the customer due to the use of or a failure to be able to use this equipment.

Anritsu Corporation Contact

In the event that this equipment malfunctions, contact an Anritsu
Service and Sales office. Contact information can be found on the last
page of the printed version of this manual, and is available in a separate
file on the CD version.



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 need
to be broken/shredded so as not to be unlawfully used for military purpose.

Disposal Procedure

The product that you have purchased contains a rechargeable battery.
The battery is recyclable. At the end of its useful life, under various
state and local laws, it may be illegal to dispose of this battery into the
municipal waste stream. Check with your local solid waste officials for
details in your area for recycling options or proper disposal.




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 continuously 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 sweep time is 1,000 seconds and data acquisition requires a long time,
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 reconnected, 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.




This instrument is a spectrum analyer which uses a digital storage system. The spectrum
analyzer makes level measurements in frequency steps obtained by dividing the frequency
span by the number of measurement data points (501). This method of measurement
cannot detect the signal peak level if the spectrum of a received signal is narrower than
these frequency steps.

To resolve this problem, this instrument usually operates in positive peak detection mode
and normal detection mode. In the positive peak detection mode, the highest level within
the frequency range between the sample points can be held and traced. In the normal
detection mode, both the positive peak and the negative peak can be traced.

Positive peak detection mode should be used for almost all measurements including normal
signal level measurement, pulsed noise analysis, and others. It is impossible to measure

the signal level accurately in sample detection mode or in negative peak detection mode.

Use of sample detection mode is restricted to random noise measurement, occupied
frequency bandwidth measurement for analog communication systems, and

adjacent-channel leakage power measurement, etc.

Measurement ltem
¢ NOrmal SIZNAL........couioviierieeiereeeeeeeee ettt e e e e e et ereneerennen POS PEAK
* Random NOISE........cceieiiieieiieieeeeeeee ettt benees SAMPLE
¢ PULSEA NOISE ...t eee e s e s e ees e NORMAL (POSI-NEG)

* Occupied frequency bandwidth, adjacent-channel leakage power.......... SAMPLE
(for analog communication systems)
* Occupied frequency bandwidth, adjacent-channel leakage power.......... POS PEAK or SAMPLE

(for digital communication systems)

When a detection mode is specified as one of the measurement methods, make the

measurement in the specified detection mode.

Vi




ABOUT THIS MANUAL

(1) Composition of MS2665C/67C/68C spectrum analyzer Operation Manuals

The MS2665C/67C/68C Spectrum Analyzer operation manuals of the standard type are composed of the
following three documents. Use them properly according to the usage purpose.

/ Basic operating instruction part

Vol. 1

Detailed operating instruction part

Composition
P Vol. 2
of
Operation Manuals

/ Programming part

Vol. 3 (Remote control part)
(PTA control part)

Basic operating instruction part: Basic Operating Instructions: Provides information on the
MS2665C/67C/68C outline, preparation before use, panel
description, basic operation, soft-key menu and performance tests.

Detailed operating instruction part: Detailed Operating Instructions; Providesinformation on the detailed
panel operating instructions on the spectrum analyzer that expand
on the basic operation and softgkey menu in the Basic Operating
Instruction Part.

Programming part: Composed of the Remote Control Part and PTA Control Part. The
Remote Control Part provides information on RS-232C remote
control GPIB remote control and sample programs, while the PTA
Control Part describes about PTA operation and PTL commands.



TABLE OF CONTENTS

O SOty o e e e aaan ii
ABOUT THIS MANUAL ...ttt e e et e e et e et e e e e e enaaaaeaeees I
SECTION 1 BASIC OPERATION PROCEDURE ......ccooiiiiiiiieiii e 1-1
SIGNEL DISPIAY .ttt bbbttt 1-3
g = Q@] 1< = 1 o o [OOSR 1-6
"MeEBSUIrE" FUNCLION ChECK .......cuiiiiiiciiieesee e 1-8
SCrEEN HAIT COPY ..eeevetiieiieetenie ettt ettt b e bbb b b sa bt se e e e et et e seeb e et e b e ebenbe e 1-9
SECTION 2 FREQUENCY/AMPLITUDE DATA ENTRY ..cooviiiiieiieeiee e 2-1
Setting ODSErVatiON FIEOUEINCY .....c..citiriiriiieieerieie ettt sttt sre st st st b b e se e e e sbe s e 2-3
SEiNG LOVEI REBNJE ...ttt bbb et seebe e 2-10
Offsetting REFEIENCE LEVE ......cooeieieee bbb 2-15
SECTION 3 MARKER FUNCTIONS ...t 3-1
Changing Zone Marker Position and Width ..o 34
IMAIKET IMIOOE ...ttt b et b e e b e b e b sr bt sn st n e nn e nn e 37
(DR o] = Y I = OSSOSO 3-10
T 7= 2 SRS 311
MAIKET SEAICI ...ttt 3-16
Setting Parameters Using Marker VaAUES .......c.coviiriiiiie e 3-22
SECTION 4 SIGNAL SEARCH FUNCTION ..ot 4-1
DEtECHING PEAKS ...t b bbb st e ettt er e 4-3
Moving the MeasuremMent POINE ...........ccciiiiiienesee sttt beseebe e 4-5



SECTION 5

SECTION 6

SECTION 7

SECTION 8

SECTION 9

SECTION 10

SELECTING THE DISPLAY METHOD ......ccoiiiiiiiiii e 5-1
DISPIAY MOUE..... .ottt et e b et se et b ettt b et b et b e ne et s et e e ebe e 5-3
SEOFAGE IMIOTE ...ttt bbb e b ettt e bt e bt e b e eb e b e ebeebe e seennan 5-15
DELECHION MOUE.........eeciiiteiiit ettt ettt r e bbb e b e bt nn et n e nnene 5-22
LI 01 o] 1 1= 1 S 5-26
SELECTING THE SWEEP METHOD ......cooiiiiiiiie e 6-1
SWEED IMIOOE ...ttt bbbttt b et bbb b et b bRt b et bbb 6-3
THIOOE MOUE ...ttt bbbttt bbbt 6-5
Zone Sweep and SIgNal TraCKING .....cververeeieiieeieiirer et b bbb 6-12
TIME GELE FUNCLION ...ttt 6-14
DOMBIN SWEEP ...ttt b bbb bt e e b et e et e st e Rt e st e st e b e e bt e bt ebesbesaeseenean 6-22
COUPLED FUNCTION ...t e e e e e 7-1
From AUt t0 Manual OPEraLion .........ccoceeirererinienie et sb st s 7-4

AUTOMATIC CALIBRATION AND

LEVEL CORRECTION FUNCTIONS ...t 8-1
Automatic Calibration FUNCHION CAL .....ooiiiieiieereerere ettt 8-3
PreSel€CTON TUNING ....oviiiieeeee e ettt b et b e bbbt sa et ne s 8-6
Measurement System LeVel COMTECHION .......cuviiriiiriirieeeree e 8-8
SYSTEM SETTING AND PRESET FUNCTION ......cccoiiiiiiiiiiiiiieeeeeee 9-1
Coupled Function Common/Independent Setting MOde ..........cocovirireniiinene e 9-4
SAVE/RECALL FUNCTION ..ottt 10-1
INEEINEI REGISIEN ...ttt bbb bbb e e e bt et b e et ebeebenbe e 10-4
Memory Card File ManagemeNt ...........coeiiriiiririniere e b e sae b e e 10-10



SECTION 11 COPY/SOUND MONITOR ....ccoiiiiiiiiiiiiiiiiee e 11-1
DITECE PIOLLING ...ttt bbbttt b e b et s b e 11-3
Saving Screen Image Datato MemOory Card .........coceeeererenenenie e 11-9
DISPlayiNg & TItI ..o ettt b e s bbb e 11-11
@ U V1 21 3 o PSS 11-12
SECTION 12 PTA/DEFINE FUNCTIONS ... 12-1
PTA Program Editing @nd LOBOING .......coeirieirieiiesesie e 12-3
USer-Definition FUNCLION ........cooiiiie et 12-6
SECTION 13 MEASUREMENT ....uiii e 13-1
Measure Measurement FUNCLION ..ottt eb e e eb e e seene 13-3
MEaSUreMENT EXBMPIES ......coiiiiiiieiieitire ettt bbb ettt e e e e eneas 13-8
SECTION 14 EXTERNAL MIXER ..o 14-1
Vo o) o SRRSO 14-4
ConNecting the EXTEMNEl MIXEN ......c.oiiiieiieee et st ebe e 14-5
Setting the band of the eXternal MIXEN ..o 14-6
Switching the external MiXer ON/OFf .........ooo i s 14-6
Biasing the XtErNal MIXEN ..o bbb 14-6
Setting the conversion [0ss of the external MIXES ... 14-7
Identifing the SIgNal-SIGNal 1D .......coiiiiiiiee e e ene s 14-8
APPENDIX A SOFT-KEY MENU ... A-1
SOFE-KEY IMENU LISE ..ttt et ettt et b et sbesb b e A-4
IMEBNU TTEE ...t b b bbb e A-6
APPENDIX B KEYWORDS INDEX ... .ot B-1




SECTION 1
BASIC OPERATION PROCEDURE

TABLE OF CONTENTS

Marker Operation

Check of the zone marker function

The "marker - CF" function check

"Measure" Function Check

Screen Hard Copy

1-8

1-9

1-1



1-2



SECTION 1 BASIC OPERATION PROCEDURE

SECTION 1
BASIC OPERATION PROCEDURE

() Signa display
1) Turn the power on,
2) execute automatic calibration,
3) setthesignal to the center of the screen, and
4) enlarge and display the signal.

The basic operation procedure of this equipment is
explained here. The operations are listed on the right.
Also, the explanation will advance assuming that a 2
GHz signal is applied to the input connector. Please
read this manual while operating this equipment.
P g equip (1) Marker operation

: ki . Soft k
([_1: Panel key, Soft key) Check of the zone marker function.

<Actua operationss—— The"marker - CF" function check.
(1) "Measure" function check
(IV) Screen hard copy

Signal Display
Turn the power on

Press the standby button on the rear panel, then
press the power switch (0) on the front panel. In
this case, continue pressing the power switch for
one second or more.

Press|Preset |key.

Press Preset All key in the menu.

= %6 e AT lo Presei— (The power is turned on/off only when the power
RLV: —10. 00dBm VB 3MHz ST 500ms Al ) ) )
10dH] R = switch is pressed for one second or more. This
B preventsthe power from being turned on/off easily
e Ps":;e; \by mistake. Y,
T : ST YT control |
_____ ORI Y 7% s N 00t O Ve _ ~
i r b e When [panel] key (hard key) is pressed, the related
— freset \soft key menu is displayed. Y,
Ll Parameters
Vi Presef
S preartine Partial resettings are enabled. This resetting
STign iz 20 includes only the display-related resetting or the
Fig. 1-1 resetting of special modes such as zone sweep.
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SECTION 1 BASIC OPERATION PROCEDURE

Execute automatic calibration

Wait after switching on the power supply of the
machine (warm up period) till the internal temperature
becomes stable. This period is approximately 10

minutes.

After warm up, execute automatic calibration.

CAL

Press key then[ 0] key.

Select All Cal from the menu displayed on the display.

MKR: 10. 47GHz
-54. 03dBm
RLYV: -10. 00dBm

RE 3MHz
VB 3HHz

AT 10dB

Cal

ST S0Oms_ RII Cal

1odg) ' ' Tr—A
T
' : Level Cal
B
: ' Freg Cal
j T : J'LL PAYET IR
..... .‘;1 w. . : :. Fi cal
W : L}
i
R
: ! Pre— ¥
T ’ selector
. ' Tuning
ST:0Hz SP:21.20GHz 1T T

Fig. 1-2

Automatic Calibration is carried out by using an
internal source without need for any external cable
connection.

See "Detailed Operation Instructions” for detail
information about contents of calibration.

Set the signal to the center of the screen

Press Frequency | key.

1-4

MKR: 9. S4GH= Frequency |
—54.41dBm RB 3MHz RT 10dB
RLW:-10.00dBm VB 3MHz T S00ms Center
1048} [ i fr-A Freq
: N
[ Start
Center Fregl= N Freq
10,600 000 JO0RH= | | ! —
ﬁ: Stop
S0 Y Freq
..... IMMM i N
{L.‘ i | ~ Peak -> CF|
i . ' —]
]
i M
i
, '
—
. ' Step Size
ST:0Hz SP121.20GHz JIT T

Fig. 1-3

T | T

GVhen pressing Frequency, Span, Amplitude cD
Coupled Function key(s) which isused frequently,
Center Frequency, Span, Reference Level, RBW
or VBW function is selected and numeric value
for the function can be entered into Entry area.
(his reduce key operation times. j

Ghisdisplay sectioniscalled Entry area. Selecting\
the menu displays the current set value of the
parameter. The set value can be changed by

cntaing datain Entry area. j




Press [enu OO key

MKRz 10. 01GHz
~54,86dBm

RB 3MHz RT 10dB Band auto

Frequenc

RLY: -10. 00dBm VB 3hHz ST S00ms
10dB R Tr-A
i
1
emdfy Cafd Saje
Cobniet, !
1
:
------ nlJ b

]
L
v iy ol e
Tk o
|

ST:OHz

SP:21.20CGH=

Press| Menu On/Off| key to return to previous screen.

Fig. 1-4

Use the ten-key pad (numeric keys) to enter 2 GHz.

MRz 1, 92GHz Freguency |
-11,09dBm RB 3MHz AT 10dB

RLV:-10.00dBm VB 3MHz T S00ms Center
10dB} ' K ffr-A]  Freq

1 N t—

T

' : Start

Cenfer freql= | v Freqg
2.000 085 OGOGHA ! -]

: ! i Stop

T | Freq
..................... S O OO Y ¥

! I Pesk -» CF

' h

(N

| : Auto Tune

)

N

T \ cF

: ! Step Size
CF:2.00GHz Span:21.2GHz [1] |

Fig. 1-5

SECTION 1 BASIC OPERATION PROCEDURE

The display of the soft key menu can be switched

on/off using | Menu On/Off | key. When the menu

disappears, the scale is enlarged. Also, when the
menu is displayed, the scale is reduced.

The following three methods to input numeric
values to parameters are provided: direct input by
the ten-key pad (numeric keys), up/down keys,
and rotary knob.

Enlarge and display the signal

Press key , then press the| V| down key several times to enlarge the signal display.

MKR: 1. 960GHz Soan
-9.91dBm RB 3MH=z AT 10dB
RLY: -10. 00dBm VB 3MHz T 250ms Span
10d| ' N T~—A|
T
CE Full Span
Freh Span = ' ¥
| 5. 0bo obo _0GoGHA '
. ' Zero Spah
T 1
t ——
.................... IS IO SR NOON U0 SO coront
| crol |->
O RN, LT S T
Muu“iTW h [—
[}
| ' <-Serol |
)
L T
L ¥
: : Band
1
CF:2.000GH= Span: 5. 00GHz

Fig. 1-6
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SECTION 1 BASIC OPERATION PROCEDURE

Marker Operation

Here, checks that the signal frequency and level are displayed in a marker display area. The zone marker
automatically fetches the highest level signal within the zone and displays the frequency and level.

MKR: 2., 0000020GH= —eoDAN |
~9.97dBm RB 10kHz AT 10dB
RLY:-10.00dBm VB 10kHz T SOms Span
10q8} ! ﬁ\ | i
Al
'Jrl\: Full Span
Fref Span = .[ ; Iltl
500|000k g
‘l" : h Zero Span
A
..................... . 'r\
! ' Scrol |->
} I
BN
| [ «-Serol |
i u/ X !
T A J V1T S e
[ : *
: T Band
N
CF:2,0000000GHz Span: S00kHz
Fig. 1-7

To check Marker — CF function, shift the signal from the center intentionally.

Press|Frequency| key and key in order, and then Scroll - key two times.

. z Frequency
R o oz RB 10kHz AT 10dB X KT he soft key menu marked by an asterisk on t@
RLV:-10.00dBm VB 10kHz ST SOms Band . ] .
10d8} i fir-A upper right indicates that the menu can further be
- : I opened by pressing the key. Adversely, the soft
i e e },i "\ key menu not marked indicates that the menu
i / \ cannot be opened any more, so to speak, the end
| ] Seroll—> \of menu opening. )
. E ‘/ <-Scroll
L i S e — fThefoIIowing items can easily be checked by t@
R sf:; c:.-‘plilze soft key menu tab: How many pages of the soft
CF:1.9598000GHz Span: 500kHz | [2] < . i
key menu being displayed currently are there?,
Fig. 1-8

\and what pageis displayed now? j

60 turn over the page, press key. )

1-6



Press key.

MKR: 2. D000030GHz Pesk
-9.97dBm RB 10kHz AT 10dB
RLV:-10.00dBm YB 10kH= ST 5@ms Peak
1048 ; 1 ﬁr:—ﬁ Search
1 " ———————
T
'i \: Next Peak

]
|
]
.:. 1
]
1
T
1
! ]
'
|
. '
|
¢
]
T
. v

j, S‘ Next Right

........................... / L

Peak

Hext Left
Peak

Horms
PV WY Y W 4...:,__1-_ "..FM.‘/‘ Markar
: Delta
H ! Marker
CF: 1. 9958000GHz Span:zS00kHz T1] ]
Fig. 1-9
The marker fetches the signal.

Press key and Maker - key in order.

HKR: 2. 0000020GH=

Marker -3

=10.15dBm RB 10kHz AT 10dB
RLY:-10.00dBm VB 10kH= ST S@ms [Mkr -» CF
10dBl : Wig
: .
11 e > RLY
Zong Cemter |= :l T
2,000 082 OOOGH: 3 Mk
Aj k -» CF
!: 1 ] Step Size
. ]
' .'\i Delta Hkr
T iy Mints Span
)
1
1 : Zone
e g T T T —xSpan
! 1
: | return
1
CF:1.9998000GHz Spanz 500kHz]
Fig. 1-10
Press marker — CF key.
MKR: 2. 000001 0GHz Harker —> |
-9.98dBm RB 10kHz AT 10dB
RLV: ~10. 00dBm » VB 10kH=z T SOms _ Mkr -> CF
Tode} ¥ T
l DY
T »
-f ;\: Mkr ~> RLV
Fong Cemter |= f : Y
2,000 003 OAOGH HILN Hkr
ki ey
/: T Step Size
..................... .J.--:,--I Ry P L LI LS
T Delta Mxr
— > Span
BRI
T Zone
) SO — f/ : ; - \\ " —> Span
1
! 1
BN
CF:2.0000030GH= Span: S00kHz
Fig. 1-11

SECTION 1 BASIC OPERATION PROCEDURE

( Advanced operation memo: It is convenient thaﬁ\

\d ways be displayed when the pand key ispressed j

the page can a'so be turned over by repeatedly
pressing the panel key. Thismethod is used when
key(s), such as key, has a number of
pages. Besides, the Freg/Ampl and Marker-related
keys do not turn over the page by repeatedly
pressing the panel key. For these keys, because
the first page is important specialy, it should

GVhen the soft key menu is pressed, a menu of\
function related to the menu is further displayed.
In this case, as shown in the figure on the left, the
thick line (the line on the preceding page) is
displayed at the left of the soft key menu. This
indicates that a new menu is overlapped with the

recedin e.
\p g pag J

(The page opened by pressing the soft key can\
return to the preceding page by the Return key.
Besides, it can be checked that which soft key
menu was pressed previously to open the current
menu, as the menu title is displayed on the upper

Q‘)W of the soft key. j

Here, return to the screen of Fig. 1-8 and ensure that the screen changes to that of Fig. 1-11 only by pressing

the key.
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SECTION 1 BASIC OPERATION PROCEDURE

"Measure" Function Check

Press key and Preset All key in order.

Press key.

If the zero beat signal level (local feed through) is larger than the signal level and the marker fetches the zero
beat level, press "Next peak" key and put the marker on the signal.

MKR: 1. 956H= —Peak |
-11.47dBm RB 3MHz AT 10dB

RLW: 210, Q0dBm VB 3MH=z T S00ms Peak
Il?dqi' ) : Tr-A| _ Search

: . Hext Peak

org Cemiter|=

o o6d 400 O8OGH

. ! Next Right

T Ty ) Peak

! i meb' ]

LIOUN SO (N & 15 % R

' ' ...r : Hext Left

o + Peak

¢ : :

1

N '

R

T s H Delta

N I : Marker
ST:CH=z SP:21.20GHz |1

Fig. 1-12

Press the[ Measurd key and Frequency Count key to set the function of high accuracy frequency measurement

of the marker points.
Then, press the Count On key and start measurement.

Freq count: Ereq Count
2, 000000 GH=z RB 3MHz AT 10dB
RLV: 310, 00dBm VB 3MHz ST 500ms | Count On
10dEf : T A
]
[
, '
B :
1 f ‘. i
S mmas oo el O N
' ‘.J b bead Count OFf
g : E3
' : Setup
1
B
T ’ return
! ] .
ST:0H=z SP: 21. 20GHZ
Fig. 1-13

(The soft-key menu display can be switched Or%
Off by the key.

However, keys that condition setting is not
possible unless a menu is On unconditionally
make the soft-key menu display On when pressing

med key. j

fFrom the screen after executing measurement, presg
another panel key and change parameters, and then,
pressing again the[ Measure] key will automatically
return to the menu of this screen and not to page 1
of the menu (page learning function).

Qisauseful function when repesating measurement)

The frequency of marker pointsis displayed at the top |eft of the screen.
Incidentally, the internal counter correctly operates even at the full span condition, so an operation to reduce
frequency span otherwise required is not necessary in this model.
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SECTION 1 BASIC OPERATION PROCEDURE

Screen Hard Copy

The screen can be hard-copied with the VP-600 printer (Epson) via an RS232C interface, and the procedures

are described below:

1y
2)

3)
4)

5)

6)
7
8)
9)

As illustrated below, connect the RS-232C connector and printer with an attached RS-232C cable.

Press the key, and the currently displayed screen is hard-copied.
If the printed copy is improper, check if the RS-232C interface is correctly set in the following sequence.

Press the key and then the key.

Press the Connect to Controller key several times to get None on the display, and press the Connect to
Prt/Plt key several times and get RS-232C on the display.
Now the printer can be operated with RS-232C.

Press the RS232C Setup key and set so that (or check if) the setting of RS-232C interface is the same
between the main body and printer.

(For the setting/checking of the RS-232C interface on the printer side, refer to the instruction manual of
the printer.)

Press the key and then the key.

Press the Printer/Plotter key and select Printer.
Press the Printer Setup key, and then press the VP-600 key.

Press the Magnify key several times and make the display 1 X 1.

10) Press the key, and the currently displayed screen is hard-copied.

Rear panel
&
Printer
RS-232C cable I\/W
| E—
¥
=

Fig. 1-14
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SECTION 2
FREQUENCY/AMPLITUDE DATA ENTRY

This section describes the data entry function related to frequency and amplitude in the Freq/Ampl section on the front panel.

TABLE OF CONTENTS

Setting Observation FreQUENCY | | ... 2-3
Center-Span MOUE || | e 2-4
STArt-StOP MOTE | e 2-5
Setting Step Size With Step KeyS | ... 2-6
Setting Frequency SCroll Step Size | | ... 2-6
Fixing the frequency band of MS2665C | | . . . ..., 2-7
Fixing the frequency band of MS2667C | . . . .., 2-8
Fixing the frequency band of MS2668C | | | . . . ..., 2-9
Setting FUll SCAN | e 2-10
SEMNG ZEIO SPAN || | et 2-11

SEHtING LEVEI RANGE |||ttt 2-12
Setting LOG/LINEAr SCAIB || | . .. ... 2-13
Selecting Reference Level UNits || ... 2-14
Selecting INPULIMPEUANCE || | . e 2-14
Setting Reference LeVel | | . ... 2-15
Setting Reference Level Step Size || || ... 2-16

Offsetting Reference Level | . . e 2-17
SEtiNg ATENUALOT || || | e 2-19
Setting 50 Q - 75 Q Impedance Transformer . 2-19
Setting Level Frequency Correction Coefficient 2-20

2-1



SECTION 2 FREQUENCY/AMPLITUDE DATA ENTRY

2-2



SECTION 2 FREQUENCY/AMPLITUDE DATA ENTRY

SECTION 2
FREQUENCY/AMPLITUDE DATA ENTRY

Setting Observation Frequency

The observation frequency of the spectrum analyzer is set in the following two modes:
e Center-Span
o Start-Stop

The frequency setting upper and lower limits are for the M S2665C, 0 to 21.2 GHz, for the MS2667C, 0 to 30.0
GHz, for the MS2668C, 0 to 40 GHz respectively.

The Frequency key is used as the header key for setting the frequency, and the Span key is used
as the header key for setting the frequency span.

2-3
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Center-Span Mode
(1) Setting center frequency

ooood
G )—

p 0OOS TEN

OoooQ KEY
ooood

NN

Key

(Use the CF Step Size key to set the step
size.)
_>

Note:

mode of MS2665C, is (100xN) Hz, respectively.

Center frequency setting resolution is (1xN) Hz in frequency domain, and in case of zero span
(2) Setting frequency span

oood

_»I:II:II:II:I TEN

oood
ooood KEY

—>

A | P

/@Y

Key

(1/2/5 sequence)

—
-

Tr-A

S

)
LPPE I 4 L..H/ \‘ PR ( A,
bl aad ok Y\iw( A e Eatd

CF:1.000 000 GHz
Note:

Span:1.00 MHz

In case of MS2665C, when frequency span is 200kHz or less, warming up might be necessary
until the observation frequency becomes stable after turning on the power.

When "Warm Up" message is being indicated at the top right corner of the indicator, please wait
for approximately 3 minutes, and start the measurements after the message disappears.
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Start-Stop Mode

(1) Start frequency

oooQ
e > B2

oooda
Note: Sart frequency setting resolution is (1xN) Hzin frequency domain, and in case of zero span mode

of MS2665C, is (100xN) Hz, respectively.
(2) Stop frequency

oooa
e > B8
oood

Notes: ¢ Becausethe and keys are the step keys for the center frequency, 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.
» Stop frequency setting resolution is (1xN) Hz in frequency domain, and in case of zero mode of
MS2665C, is (100xN) Hz, respectively.

Tr-A
A 4

ST:0Hz SP:1.000 GHz
2-5
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Setting Step Size with Step Keys

[ (7 /inritsum MS2665C &

04 0

000EEOB

To usethe keysto change the step size of the center frequency, register the step size asfollows:

oood
cesesie ——> BEEE I8!
ooood

Setting Frequency Scroll Step Size

2 div scroll step size is highlighted.
5 div
10 div

——>  Scroll Step Size * E 1div Select a step size. The selected

return Return to the top menu.

2 div P S0 =
_—
The waveform scrolls 2 divs to the right.
s
P The waveform scrolls 2 divs to the left.
<
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Fixing the frequency band of MS2665C

For the MS2665C, the 0 to 21.2 GHz frequency range consists of the following five bands:

e BandO....coeeee.... .0t03.2GHz

e Band 1 oo, 2.9210 6.5 GHz
e Band 1t oo 6.4t08.1 GHz

e Band 2t ..o 8.0t0 15.3 GHz
e Band 3t oo 15.2t0 21.2 GHz

Intheinitia state, the Auto Band mode that is operated by selecting the optional frequency band is selected
according to the range of frequenciesto be observed.

0 2.92 3.2 6.4 8.0 15.2 21.2(GHz)
Frequency band : J i
configuration Band O ! Band 1° Band 1* Band 2* ! Band 3*
| ' 6.5 81 153

Selection of frequency bands according to range of frequencies to be observed in Auto Band mode

Perform the following to set the frequency bands, for example, when the frequency bands are switched:

Band * Auto Band N

Manual Band 0

Manual Band 1~

+
Manual Band 1" ~ Select any of these buttons.

Manual Band 2*

Manual Band 3*

Voboy b

return )
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Fixing the frequency band of MS2667C

For the MS2667C, the 0 to 30.0 GHz frequency range consists of the following six bands:

e BandO...ovoevennn 0t0 3.2 GHz

e Band 1l oo, 3.1t0 6.5 GHz

e Band 1t o 6.4t0 8.1 GHz

e Band 2t .o 8.0t0 15.3 GHz
e Band 3t o 15.2 t0 22.4 GHz
e Band 4t 22.31030.0 GHz

Refer to section 14 for detail of the band of external mixer. Intheinitial state, the AUTO Band mode that is
operated by selecting the optional frequency band is selected according to be observed.

Frequency band configuration

0 3.1 6.4 8.0 15.2 223 30.0 (GHz)
Band 0 | % Band 1° Band 1* Band 2+% 3+% Band 4*
| 3.2 6.5 81 15.3 | 224

Selection of frequency bands according to range of frequencies to be observed in Auto Band mode.

Perform the following to set the frequency bands, for example, when the frequency bands are switched:

(o) > (e

J

=1
D
=]
2
=
>

*

Vbl bl

Auto Band N
Manual Band 0

Manual Band 1~

Manual Band 1*
~ Select any of these buttons.
Manual Band 2*

Manual Band 3*

Manual Band 4%

return

2-8
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Fixing the frequency band of MS2668C

For the MS2668C, the 0 to 40.0 GHz frequency range consists of the following six bands:

e Band O...ocoovvveverenee 0to3.2GHz

e Band 1 oo, 3.1t05.6 GHz

« Band1t(n=1) . 5.4t0 8.1 GHz

« Band1t*(=2) . 7.9t0 14.3 GHz
« Band2=(N=4) .. 14.1t0 26.5 GHz
« Band3-(n=6) .. 26.2 t0 40 GHz

Refer to section 14 for detail of the band of external mixer. In theinitial state, the AUTO Band mode that is
operated by selecting the optional frequency band is selected according to be observed.

Frequency band configuration
0 31 54 7.9 14.1 26.2 40(GHz)

E - Band 1 Band 1 Band 2™ E Band 3™
Sy < eana (n=1) (n=2) (n=4) % (n=6)

32 5.6 8.1 143 26.5

Selection of frequency bands according to range of frequencies to be observed in Auto Band mode.

Perform the following to set the frequency bands, for example, when the frequency bands are switched:

(o) — (0

J

=]
D
S
=B
=
<

*

Vbbbl b

Auto Band N

Manual Band 0

Manual Band 1°

Manual Band 1% (n=1)

~ Select any of these buttons.
Manual Band 1% (n=2)

Manual Band 2~ (n=4)

Manual Band 3" (n=6)

return J
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Setting Full Scan

2-10

Preset
In the normal operating state, pressing () the key allows the entire frequency range of the spectrum

analyzer to be swept over thefull 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 following key operations.

MS2665C MS2667C
Auto Band 0to21.2 GHz 0t0 30.0 GHz
Band 0 0t0 3.2 GHz 0t03.2 GHz
Band 1~ 2.92t06.5 GHz 3.1t06.5GHz
Band 1* 6.4t08.1 GHz 6.4108.1 GHz
Band 2+ 8.0t0 15.3 GHz 8.0t0 15.3 GHz
Band 3* 15.2t021.2 GHz 15.2t022.4 GHz
Band 4 _ 22.31t030.0 GHz
MS2668C
Auto Band 0to 40 GHz
Band 0 0t0 3.2 GHz
Band 1~ 3.1t05.6 GHz

Band 1* (n=1) 5.410 8.1 GHz
Band 1+ (=2) 7.910 14.3 GHz
Band 2~ (N=4) 14.1t0 26.5 GHz
Band 3~ (n=6) 26.2 t0 40 GHz
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Setting Zero Span

The Spectrum Analyzer can operate as a selective level meter in which the horizontal axisis graduated as a
time axis by setting the frequency span to 0 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.

(=

-

For further details on the zero span (time domain) mode, see SECTION 5, "SELECTING THE DISPLAY
METHOD."

In the frequency and time domains, the RBW, VBW, Sweep time and other coupling functions time can be set
to different values. For further details, see SECTION 9, "SYSTEM SETTING AND PRESET FUNCTION."
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Setting Level Range

The table below shows the types of level display modes and the ranges of the reference level (top graticule of

2-12

the amplitude scal€) for the different modes.

Display mode Units Reference level range
Log scale dBm —100to +30 dBm
dBpv +7 to +137 dBpV
dBmv -53to0 +77 dBmV
\Y 224V to 7.07V
dBuV (emf) +13to +143 dBuV (emf)
W 100 fW to 1.00 W
Linear scale \Y 224V to 7.07V
dBm: dBm unit system where 1 mW/50 Q is defined as 0 dBm.
dBuV: dBuV unit system where 1V is defined as 0 dBuV, and the terminal voltage display is
terminated into 50 Q.
dBmv: dBmV unit system where 1 mV is defined as 0 dBmV, and the terminal voltage display is

terminated into 50 Q.

dBuV (emf): dBuV (emf) unit system based on the open-voltage display, and dBuV +6 dB isfed asthe
output value.

The Amplitude key is used as the header key for setting the amplitude level.

gofelajolnzal
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Setting Log/Linear Scale

To set the amplitude scale to log scale or linear scale, perform the following key operations.

(1) Setting log scale

( Amplitude J  — Log Scale * 10 dB/div ~ Select one of the scales.
5 dB/div
2 dB/div
1 dB/div
Return

The log scale is set when
this key is pressed.

(2) Setting linear scale

( Amplitude ) ——> Linear Scale * 10%/div ~ Select one of the scales.
5%/div

2%!div

1%/div

Return

The linear scale is set when
this key is pressed.

The reference level remains constant, independent of switching between log and linear scales.
When the reference level is set to less than —60 dBm in the log scale mode, the reference level of the linear
scaleis switched to 224 pV.

2-13
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Selecting Reference Level Units

In the log scale mode, the spectrum analyzer provides six types of reference level units: dBm, dBuV, dBmV,
V, dBuV (emf), dBuV/m, and W. To select one of the reference level units, perform the following key
operations.

Amplitude _— Unit dBm « Select one of the units.
\Y

dBuV

dBmV W
_dBuV (emf)

Input Impedance

Return Return

1 N 2
#

# To turn the page, press the key.

Because the reference level unit used for the linear scale is only V, there is nothing to select.

Selecting Input Impedance

2-14

The input impedance of the spectrum analyzer is 50Q2. Measurement with 75 can be enabled by using
50QQ—75Q Impedance Transformer. In this case, measured value is level converted.

When the input impedance is set to 75€2 as shown in the figure below; measured value is level converted, and
displayed according to the level unit of the dBuV/dBmV/dBuV(emf)/V.

[ Amplitude ) —> _Unt = ———> Input > 50 ohm Select input
Impedance 75 ohm impedance.
return

When the input impedance is set to 75€2, "75 ohm" is displayed at the top right of the waveform.

Tr-A
75 ohm
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When the MA1621A is used as the 50Q - 75Q Impedance Transformer, the insertion-loss frequency
characteristics of the MA1621A must be compensated. The spectrum analyzer has the level-compensation
function. (see p.2-16 "Setting 50 Q - 75 Q Impedance Transformer (MA1621A)".)

Setting Reference Level

Select the reference level (top graticule of the amplitude scale) by performing the following key operations.

oooQ
oood

—> [\ || N\ |Key

When the log scale is selected, the value
set by Reference Level Step Size is used
as the step size. When the linear scale is
selected, the step size is fixed at 1 division.

(7 \)

—

Use the unit key as follows, according to the set reference level unit.

dBm units —\

dBuV units T\
dBm
[ oz |,
dBmV units —
dBuV ( emf) units J
\%
\% units\ > MHz s
W units
mV
kHz ms

Enter v
W
hs

(For W units, read V as W.)

2-15
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Setting Reference Level Step Size

To change the reference level with the keys, set the step size by performing the following key
operations.

(1) Log scale

( Amplitude J E— Ref Level 1 Div - Select one.
Step Size * _2Dv___
5 Div
10 Div

Manual
Return

\% Manually enter the step size in dB units from the ten keys.

(2) Linear scale
Fixed at 1 division.

2-16
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Offsetting Reference Level

The reference level and waveform trace can be displayed by adding a given offset.

MRK:100.000 MHz
-18.00 dBm

RVL:=10.0 dBm

When the offset When the offset
value is set to 30 dB. Ef & value is set to — 20 dB.

MRK:100.000 MHz MRK:100.000 MHz
12.00 dBm —38.00 dBm
RVL: 20.0dBm # RVL:—30.0 dBm #

=
R

The #is displayed to the right of the reference level display above the scale.

2-17
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Turn the offset display On/Off and set its offset value by performing the following key operations.

( Amplitude J _— Ref Level
Offset *

— Ref Level Select reference level offset On or Off.
Offset
On Off

—> Ref Level —> Set the offset value (dB) with the ten keys, up-down
Offset keys, or rotary knob.
—10.05 dB

—> Return

The offset value setting range is from —100 to +100 dB. The offset value resolution is 0.01 dB.

The offset can be applied to each trace (A, B, BG, Time), but it cannot be applied when monitoring FM
demodulated waveforms and when using A—B — A function.

2-18
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Setting Attenuator

Press the| Amplitude| key, then press the Attenuator key.
Select manual setting or automatic setting.

For manual setting, enter the attenuator setting in dB units from the ten keys.

Setting 50 Q - 75 Q Impedance Transformer

When the optional MA1621A (75 Q - 50 Q) impedance transformer isinstalled to the RF input attenuator (see
the figure below), set the input impedance to 75 Q.

Press the key, then press the Input Transformer key.

Set the MA1621A to On with the On Off key.

When the input impedance is set to On; it is assumed that a 25 Q resistor is connected in series with the input,
thelevel is converted for 75 Q, the insertion-loss frequency characteristic is corrected, and then the measured
result is displayed.

MA1621A MS2665C

D
750 25Q

50 Q

If the equipment is MS2667C/68C, recommend using the optional coaxial adaptor 34AKNF50 (K-PeN-J)
when MA1621A impedance trans former is used.

MA1621A 34AKNF50 MS2667C/68C
gl

>
N

50 Q

2-19
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Setting Level Frequency Correction Coefficient

This function corrects the level-frequency characteristics of the cables and pads (connected to the front end of
the RF Input connector) so that the level becomes flat. Correction tables are written viathe RS-232C or GPIB
interface.

( Amplitude ) _— Correction *

—> Correction Select correction On or Off by pressing this key.
On Off
— Select Corr *  ——> Select the correction table from among the five correction
tables (Corr-1 to 5).
— Setup Corr *
— Return
——> _Load Corr Set _ Load the five correction tables from the memory card.
—>  Display Display the directory on the screen.
Directory When the entire directory cannot be displayed at one time,
/Next display the remaining directory by holding down the key.
—  Dir Disp Select detailed/outline display by pressing this key.
Detail
Outline
—>> _Save Corr Set Save the five correction tables to the memory card.
—>  Load/Save Select if memory card 1 or memory card 2 is to be loaded
_Media* and saved to the media.
—> Return

For further details, see SECTION 8.

2-20.



SECTION 3
MARKER FUNCTIONS

This section describes the marker functions for improving the measurement efficiency, such as the zone marker, marker
mode menu, marker search, and the parameters set by marker value.
For a description of marker tracking and zone sweep setting, see SECTION 6 SELECTING THE SWEEP METHOD.

TABLE OF CONTENTS

Changing Zone Marker Position and Width s 3-4
Changing Zone Marker Width | e, 3-4
Changing Zone Marker POSItION | e, 3-6

Marker MOde ....................................................................................................................................... 3_7
Normal Marker ............................................................................................................................ 3_7
Delta Marker ............................................................................................................................... 3_8
Marker Off ................................................................................................................................... 3_9
Switching Marker Search Mode ||| ... 3-9

DISPIAY LINE e 3-10
Setting Display LiN€ | ||| . e 3-10

Multimarker ......................................................................................................................................... 3_11
Highest 10 MUIIMarker | . . .. 3-11
HarmoniCS Multimarker ............................................................................................................... 3_12
Marker LISt .................................................................................................................................. 3_12
Manual Set .................................................................................................................................. 3_14
Multimarker Off ........................................................................................................................... 3_15

Marker Sea‘rCh ..................................................................................................................................... 3_16
Peak SearCh ............................................................................................................................... 3_16
NeXt Peak Sea‘rCh ....................................................................................................................... 3_17
Next Right Peak Search/Next Left Peak Search ... 3-18
Dip Search 3-19
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Next Dip Search 3-20

Setting Search ReSOIULON e, 3-20
Setting Search Threshold | e, 3-21
Setting Parameters Using Marker Values | . s 3-22
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MKI — CF STBP SIZ& || oo 3-24
Delta MKI — SPAN e 3-25
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SECTION 3
MARKER FUNCTIONS

The keys inner section are used as the header keys for setting the marker functions.

Marker ]

Multi Mkr

Marker

Peak
Search

3-3
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Changing Zone Marker Position and Width

The part enclosed in dotted linesin 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 : l::l‘l
1 Q
“ Zone marker {

Tr-A

ﬂé ‘i I Current markerl__
——
TR
iR
£ 1A \
Al I
7 ]l ! -
L
.
Zone width Zone center frequency

Changing Zone Marker Width

3-4

The zone marker width isinitially set to 1 division, but can be changed from 1 point to 10 divisions by
performing the following key operations.

e Zone Width* @——MF@ > Spot Select one. The selected zone
> 1 Div width is highlighted.

> 2 Div
> 5 Div
EEE—— 10 Div
EEEE— return

The zone marker width can be arbitrarily set from 1 point to 10 divisions by rotary knab.
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 avertical line. Thisiscaled a
spot marker. Since the marker center frequency and the current marker frequency coincide, the level at the
desired frequency can be measured.

Example of Spot Marker (Zone Width: 1 Point)

T

Tr-A

4

L 0 A VA 08 A

If the zone marker is set to 10 divisions when the zone center frequency is at the center of the frequency axison
the screen, the current marker will always move to the maximum peak level over the entire range of the
observation frequency.

Example of Zone Width: 10 Divisions

- —— oy o ———— - [= - ————

| Tr-A:

Since the zone width in the time domain mode always becomes 1 (Spot), it cannot be changed.
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Changing Zone Marker Position

The center frequency (time) of the zone marker isinitially centered on the frequency (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

3-6

of the frequency axis (time) on the screen.

oood

oood
oood
— D@

7\

—

(Use the ten keys to set the zone marker
position as frequency or time.)

(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 resultsin entry of
the delta marker value (difference between reference marker and current marker).
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Marker Mode

Three types of markers can be used with the spectrum analyzer: normal marker, deltamarker, and multimarker.

Normal Marker

A single marker isindicated by ¥ at the maximum level within the zone marker. The frequency and level at
that point are displayed digitally.

The normal marker isinitially 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.

%W

MRK :1.023 GHz

~32.6 dBm Current marker

/

/ Tr-A

N \_|~ ]|

The normal marker displays the absolute level. By setting a display line, the normal marker can also display
the level relativeto agiven level specified as areferenceline.

3-7
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Delta Marker

3-8

The current marker position when the delta marker is set to On is fixed as the reference marker (reference
point). Then, as the current marker is moved, the reference marker and current marker frequency (time) and
level differences are displayed digitally as delta marker values.

In the delta marker mode, the reference marker isindicated by [] .

To set the delta marker to On, perform the following key operations.

%M

DLT : -9.90 kHz
-40.3dB

Tr-A

== ! Reference marker

]
I
1
i
|
|
|
]
|
]
i

— |
|| Current marker
1

¥

S Y U SR S

:
|
|
|
|
I
1
|
)
|
1
!
1
i
i
I

»

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, itis at the edge of the scale lines.

The marker mode at delta marker-ON becomes the normal mode when the scale mode is changed from log
scaleto linear scale and vice-versa. |f the scale mode was changed, set the delta marker again.
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Marker Off
— > Marker Off

The marker disappears from the screen. When the Normal Marker key is pressed, the marker is displayed.

Switching Marker Search Mode

Searching the maximum value (Peak) or minimum value (Dip) in the zone marker is selected by pressing this
key. Usualy select Peak.

—> _Marker Search Peak Dip

(Display page 2 of the menu by pressing the More key.)
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Display Line

In the state in which a horizontal line which indicates a given level (frequency deviation for FM demodul ated
waveform display) isdisplayed 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.

Setting Display Line

To turn the display-line On and Off and to set the display-line level (frequency deviation), perform the following
key operations.

— > Display Line *

(Display page 2 of the menu by pressing the More 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.

——> Return

/ Display line

ADA
.4

IMAAALAAANAA
A Al A A

0 O L s Y O IO
-4t - <A - 4 =4~

Display-line On and Off are common to all traces (A, B, BG, Time). Also, the display-line level is common
except for FM demodulated waveform display.

The display-line level and Abs/Rel can be selected independently for each trace.
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Multimarker

The spectrum analyzer has a marker function which displays up to ten markers displayed simultaneously.
Multimarker can be set by the following four methods:

* Highest 10
e Harmonics
e Marker List
e Manual Set

Highest 10 Multimarker

Allocates up to 10 multimarkersin descending order of signal peak level displayed on the screen.

Multi Mkr l

2 pi) Tr-A
AW\
AN AVIHIIVAN

THIANRYAVINEIVE WL

AV YT VAN
[V Villa
VIR V71
A [

After executing Highest 10, an active marker (with the same functions as the current marker) moves to the
peak point of the maximum level signal.

Note: Each multimarker has a zone as the same as the current marker, and is positioned at the maximum
level point. So, when the next sweep is done after Highest 10 operation, each multimarker position
may be changed. To protect this, execute the Highest 10 after stopping the sweeping or after narrowing
the zone width.
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Harmonics Multimarker

Allocates multimarkers to the 2nd to the 10th harmonic signals of the active marker signal as the fundamental
signal.

Multi Mkr 1
—> Harmonics

Tr-A

Note: If the fundamental and second harmonic signals are not separated by more than the marker zone
width, or when there are larger level signals other than harmonic signals in the frequency range of
the marker zone width centered at the harmonic signals, harmonic signalswill beincorrectly detected.
In this case, narrow the marker zone width.

Marker List

Multi Mkr l
> Marker List * ————

———> Marker List Turn the marker list display On and Off by pressing this key.

On Off
—> Freqg/Time Select frequency/time as absolute value or relative value

Abs Rel (relative to frequency/time of active marker) display by pressing this key.
———> Level Select level as absolute value or relative value (relative to

Abs Rel active-marker level) display by pressing this key.

——> Return
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SECTION 3 MARKER FUNCTIONS

In Freg/Time Rel mode, frequency and time of the markers > ¥ 3
except active marker are displayed in relative values, and 4 A A28
“R” marks are appended at the | eft.
In Level Rel mode, level of the markers except active
marker are displayed in relative values, Marker List
* 1. 1.00000GH -15.12dBm
2:R -1.31M1z -3.55dB
3:R 1. 41MHz -3.61dB
4:R -2.00MHz -5.96dB
5:'R 1. 89MHz -6.21dB
6:R 2. 20MHz -6.76dB
7
8:
9:
10:
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SECTION 3 MARKER FUNCTIONS

Manual Set

Allocates up to 10 multimarkers to arbitrary frequencies or time points.

Multi Mkr l
> Manual Set *

———> Change Active Selects the active marker from among the markers that are
Maker No currently On. Each time this key is pressed, the markers are
scrolled and selected. #

——> Select Marker Specifies the marker number to be set to On or Off.
No 4

——> On with At the same time the marker number selected above is set to On,
Auto Select the selected marker is made the active marker. If the selected

marker is already On, the next higher marker number of the markers
set to Off is set to On. By holding this key down, the multimarkers
are set to On one by one in ascending order of number.

<Example> When marker No.4 is selected when marker
Nos. 3, 4, 5, 8, and 9 are On, the markers are
turned On in No., 6, 7, 10, 1, 2 order.

——> Off with Sets the marker of the selected No. to Off. If the selected
Auto Select marker is already Off, the next smaller marker No. of the markers
set to On is set to Off. By holding down this key, the multimarkers
are set to Off one by one in descending order of number. When
the active marker is set to Off, the marker with the next smaller
number is made the active marker.
<Example> When marker No. 7 is selected to be set to Off when
marker Nos. 3, 4, 5, 8 and 9 are On and marker No. 5
is made the active marker, the markers are set to Off
in No. 6, 5, 4, 3, 9 order, then marker No. 8 becomes
the active marker.

# The active marker is indicated by the w mark. The other
marker Nos. are indicated by the <y mark. The active marker
can be moved by using the ten keys, up-down keys, or rotary
knob.

Continued
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L——> Return

*kindicates the
active marker.

— % ] 993.998 121Hz - 17.62dBm
: 1.608 082 12GH= - 17.624Bn

: 1.006 000 08GHz - 17.89dBm

4: 1.000 604 08GHz - 25.88dBm

5: 999.996 08MHz - 25.89dBm

6: 999.9%4 68iHz - 37.53dBm

7 1.090 906 84GHz - 37.53dBm

8: 999.992 68Hz - 52.45dBm

9: 1.000 008 4Gz -52.49d8Bm

10: | 1

SECTION 3 MARKER FUNCTIONS

——> Clear All Leaves only the marker number currently made the active marker

and sets all the other multimarkers to Off. The active marker
number is then reset to 1.

Displays the active marker value.

;

Mkr : 999.99812MHz
—17.62dBm

RLY: ~10.8cBn 3

) S

6

MARKER LIST

T

Undisplayed markers are set to Off.

Multimarker Off

To return from multimarker to normal marker, perform the following key operations.

Multi Mkr 1
> Multi Marker On Off
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SECTION 3 MARKER FUNCTIONS

Marker Search

The spectrum analyzer has the following six marker search functions:
e Peak search

e Next Peak search

¢ Next Right Peak search

e Next Left Peak search

e Dipsearch

e Next Dip search

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.

Peak
Search,

Tr-A

B
I
]
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SECTION 3 MARKER FUNCTIONS

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 on the screen, the leftmost peak is detected.)

Execute Next Peak search by performing the following key operations.

Peak j———p Next Peak
1

Search

]
i
\ i
\ ]
\‘ i
\ ;
1
]
~l v
I Y

\

1 ‘
\
\

AY
\

Tr-A

-
=

A

The next largest peaks can be detected and the marker can be moved to those peaks by executing Next Peak

Search consecutively.
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SECTION 3 MARKER FUNCTIONS

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 > i
sbeak, » Next IR:lqht Peak
\\
~
~
\\
\\\
\ S
\ ~~o
\ \\
\
\\ \\
\ 3 Next Left Peak \I
N , )
\ i /
\ ! /
\\ / /
N i ’
\\ /I //
N /
o /’ /,
< ,/ 7
A Al
7/ ~
/ /VY ,//
v A
rd -
| N

. I \ |

| \ I\
Ll \
@4 "Av VA\/ WWVA\./ = ’M

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 consecutively.

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).
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Dip Search

Dip search detects the minimum level point from the entire trace in which amarker is displayed and moves the

marker to that point.

Execute Dip search by the performing the following key operations.

Dip Search

SECTION 3 MARKER FUNCTIONS

Peak
—> Duse |
(Display page 2 of the menu by pressing the More key.)

.

‘\‘ \ N Tr-Timg

‘ |

=

oy

I

/ N

/ N

I Y

LAY

Time domain waveform
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SECTION 3 MARKER FUNCTIONS
Next Dip Search
Next Dip Search detects the next smallest dip relative to the current marker level and moves the marker to that
point. (When there are two or more dips with the same level on the screen, the leftmost dip is detected.)

Execute Next Dip Search by performing the following key operations.

(Display page 2 of the menu by pressing the MORE key.)

Peak Next Dip
-2
Next Dip

Peal_( Dip
“f~. . Tr-Tjme
n S \\ ,’
EN N\
N \
N ;
I i 1"
/ NN L
/ A
\J‘Lg
Y

Time domain waveform
The next smallest peaks can be detected one by one and the marker moved to the detected peaks by executing

Next Dip Search consecutively.
Setting Search Resolution
Setsthe Peak and Dip search resolution. When searching for the next peak, etc., the marker moves to the point

of the set resolution or higher.

Peak .
——>  Resolution 1.23 dB
(Display page 2 of the menu by pressing the More key.)

Resolution

—  Enter the resolution in dB units from the ten keys.
Peak J/
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SECTION 3 MARKER FUNCTIONS

Setting Search Threshold

Sets the display line to the threshold and searches for the level above or below the display line.

Peak — > Threshold *
Search —_—

(Display page 2 of the menu by pressing the More key.)

Above

Treshold

OnoOff

Search
Above

Below

Threshold
Level

—50.00 dBm

Return

Turn threshold On and Off by pressing this key.

Select search above or below the display line by pressing this
key.

Sets the display line level.

Threshold

Below

Level
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SECTION 3 MARKER FUNCTIONS

Setting Parameters Using Marker Values

The marker value can be set as the parameter value of the observation frequency, reference level, and so on.
Thisfacilitates observation of the desired waveform.

3-22

To set parameters using the marker value, the following settings are possible:

Mkr - CF

Mkr —» RLV

Mkr — CF Step Size
DeltaMkr - Span

Zone - Span

Sets the marker frequency to the center frequency.

Sets the marker level to the reference level.

Sets the marker frequency to the center frequency step size.

Sets the reference marker and current marker frequency to the start frequency and
stop frequency, respectively.

Sets the zone marker center frequency and zone width to the center frequency and
frequency span, respectively.

In the time domain mode, only Mkr — RLV isvalid.



SECTION 3 MARKER FUNCTIONS

Mkr — CF/Mkr - RLV

Sets the current marker frequency or level to the center frequency or reference level.

e

Tr-A

=

—t =t =3 - -}

(BER W e,

%

!
\
1
|

— > Mkr - CF

—> Mkr - RLV

i E Tr-A
2N
I 1
T
| L |
\ K |
| i |
i/ 11 sl h
| R L1 Ty
Y
I Tr-A
IO T L
N |
i L \
$ ‘\;}MV '.VAV.‘ A4
[

3-23




SECTION 3 MARKER FUNCTIONS

Mkr — CF Step Size

Sets the marker frequency to the center frequency step size (up-down keys resol ution).
—> Marker » * —> Mkr . CF Step Size

Although this action does not cause any change to appear on the screen, when the center frequency is changed

with the up-down keys, the center frequency is changed with the marker frequency as the step size. This
facilitates observation of harmonic waves.

10 2o 3fo
1 /

NN
1A
‘ ¥
! [ A]— — || %
"‘Wﬂ?w t m
i [ A
1 1 Rt ot ) sal R
1
OHz fo 2fo 3fo 4fo 5fo---
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SECTION 3 MARKER FUNCTIONS

Delta Mkr — Span

In the delta marker mode, this operation sets the delta marker mode current marker frequency and reference
marker frequency to the start frequency and stop frequency, respectively.

—> Marker -~ * ——> Delta Mkr - Span

Tr-A

[l SERUEDE (PURPIN SNFNNNIS SNPEIp | SN SR

]

L The normal marker position remains unchanged.

Since the reference marker is fixed relative to the
frequency, it moves to the extreme left when the
frequency span is changed.
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SECTION 3 MARKER FUNCTIONS

Zone — Span

To set the zone marker center frequency and width to the center frequency and frequency span, respectively,
perform the following key operations.

—>  Marker » * ——> Zone - Span

Tr-A

VR, SRS PG R S e T

—1——4
1

(VAN

.,__<

R DI SR SRR P --—}-.—.&.
I —

—— The zone width remains unchanged.
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SECTION 4
SIGNAL SEARCH FUNCTION

Signal search facilitates extraction of the objective signal Although the functions of signal search are similar to the marker
function, this section only describes the Signal Search section

TABLE OF CONTENTS

DBt OGP OaKS ettt 4-3
Detecting the Maximum Peak Signal by Automatic Tuning . 4-4
Moving the Measurement PoiNt | e, 4-5
Peak - CF and Peak - RLV 4-6
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SECTION 4 SIGNAL SEARCH FUNCTION

SECTION 4
SIGNAL SEARCH FUNCTION

Detecting Peaks

The spectrum analyzer has the following three peak detection functions:

e Auto Tune
e Zone Marker
* Marker Tracking

SECTION 3 MARKER FUNCTION describes the Zone Marker function and SECTION 6 SELECTING THE
SWEEP METHOD describes the Marker Tracking function.
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SECTION 4 SIGNAL SEARCH FUNCTION

Detecting the Maximum Peak Signal by Automatic Tuning

( Frequency J —>  Auto Tune

4-4

Pressing the Auto Tune key detects the maximum peak signal within the Back Ground (BG) and sets that
signal frequency and level to the center frequency and reference level, respectively.

Notes: -

When executed at a frequency span of more than 100 MHz, the frequency span is set to 100
MHz. When executed at a frequency span of less than 100 MHz, that valueis retained.

When the Display mode was executed by trace Time, the instrument switchesto trace A/Time
and trace Time becomes the main trace. Also the Expand mode is set to Off.

The input attenuator is set to Auto.

Intheinitial state, the Auto Tune frequency rangeis set to 500 MHz to 21.2 GHz for the
MS2665C, 900 MHz to 30 GHz for the MS2667C, 1.2 to 40 GHz for the M S2668C,
respectively. By changing the trace BG frequency range, the Auto Tune frequency range can
also be set asfollows:

Start frequency
Start frequency specified in trace BG
However, except the 0 Hz to 3/100 frequency span range.

Stop frequency
Stop frequency specified in trace BG.



SECTION 4 SIGNAL SEARCH FUNCTION

Moving the Measurement Point

This function moves the spectrum on the screen to the center to facilitate measurement. The following five
functions can be used.

e Mkr - CF Sets the marker frequency to the center frequency.

e Mkr - RLV Sets the marker level to the reference level.

e Peak - CF Sets the frequency of the maximum point on the screen to the center frequency.
e Peak - RLV Setsthe level of the maximum level point on the screen to the reference level.
* Scroll -, Scroll Scroll the observation frequency.

SECTION 3 MARKER FUNCTIONS describes the Mkr - CF and Mkr — RLV functions. SECTION 2
FREQUENCY/AMPLITUDE DATA ENTRY describes the scroll function.

This section describes the Peak — CF and Peak — RLV functions.

7| /ANritSUm M S2665C Sines ™

uuuuuuuu

S|
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SECTION 4 SIGNAL SEARCH FUNCTION

Peak —~ CF and Peak - RLV

The Peak — CF and Peak — RLV functions set the maximum level value displayed on the screen to the center
frequency and reference level, respectively, and move the peak point to the center of the frequency axis on the
screen and to the top level axis, respectively.

(1) Peak - CF

Sets the maximum peak point and the zone marker to the center frequency.

S I L
1 -l s \ e
I — > I P
AT ILEY RUMSIR (1A I A
i 1 v,l | ’V"".WYW.'W WIMV | W (s yAf'

Notes: + When the frequency at the maximum peak point is less than 0 Hz, the center frequency issetto 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.
e Peak — CF does not operate in the following cases:
[1] When zone sweep isOn
[2] In the time domain mode
[3] When A < Timeis specified in the A/Time mode

(2) Peak — RLV

Sets the maximum peak level to the reference level.

Tr-A ﬂ

| ?
—> Hh i

WA i
1 T

Tr-A

Y
\
|
|

!

1+

—————

]
£
-
=
=
K
LT

)
1
]
1
[}
1
T
1
1
L
1
1
|
1
N

0 S I O R R O O B

=re

Note: « |f 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 thelevel 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.
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SECTION 5
SELECTING THE DISPLAY METHOD

This sections gives a detailed description of the display modes (Trace A/B, A/B, A/BG, Trace Time, A/Time), storage modes
(Normal, Max Hold, Min Hold, Average, View, Cumulative, Overwrite), detection modes (Normal, Pos Peak, Sample, Neg
Peak) and time domain analysis.

TABLE OF CONTENTS

DISPIay MOGE ||| e 5-3
Trace A ....................................................................................................................................... 5_5
Trace B ....................................................................................................................................... 5_6
MOVING the TTACE | || oo 5-6
Trace COMPULANION | e 57
Trace A and Trace B Overwrite DISplay ..., 5-8
SEttNG ACUVE TIACE ||| | . .o 5-8
Trace A/Trace B Top and Bottom Split Display | ... 5-9
Setting SUD-traCe SWEPD | . e, 5-10
Trace A/Trace BG Top and Bottom Split Display ... 5-11
Trace Tlme .................................................................................................................................. 5_12
Trace A/Trace Time Top and Bottom Split Display ... ... 5-14

SIOMAGE MOUC ...ttt 5-15
Setting Storage MOde | e, 5-17
Averaging FUNCHON || et >-18
MaX h0|d' Mln hOId FUnCtionS ..................................................................................................... 5_21

DEteCON MOUE || | oottt ettt e et e e es e et st eeeer e s eeeeees 5-22
Selecting Detection MO || | .. 5-23
Selecting Measured Level by Detection Mode | | ..., 5-24

Time Domain ....................................................................................................................................... 5_26
Setting Time DOMAIN ||| e 5-26
Setting TIME SPAN ||| e 5-27
Time Domain Expanded DiSplay | | ... 5-28
Monitoring FM Demodulated Waveforms 5-30
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SECTION 5 SELECTING THE DISPLAY METHOD

SECTION 5
SELECTING THE DISPLAY METHOD

The spectrum analyzer can display four trace modes (BG 1, A, B, Time) in six Display modes (A, B, Time, A/
B, A/BG, A/Time).
In the Display mode, the two keys of the Display section shown below are used.

S &
& @
(((((((( (@)
U ~—
s

J\_ Display sm—
A/B A/BG A/Time

o) (o)

Display Mode

The following outlines the trace modes. The figure on the next pages shows the correlation between trace

modes.

e Trace BG ... When the objective signal is measured in the trace A, B, or Time mode, the trace
BG mode allows the frequency range to be observed to be pre-set to a wide band.
The BG band isinitialy set to full span.

e Trace A, trace B......... Used to analyze signals in the normal frequency domain. The BG zone within
trace BG is expanded and displayed.
Different frequency range can be observed by Trace A and Trace B.

o Trace Time ......c........ Displays the time axis waveform at the center frequency of trace A. Trace Time

can aso display FM and EXT TRIG input signals, when monitored.

T BG (Back Ground) 53



SECTION 5 SELECTING THE DISPLAY METHOD

Frequency deviation

! L
Trace Aor
frace B
| N
\ Frequency—b/
\ "
' i
I|. &— BG zone:
i
i
[§{]
Trace BG H [
1
: Lm»w
1ty
MWW A, AV
I

Frequency ———p»

~

./’ ™~

I
analyzed o .J[w . rN/Jk A Ny 11 A AN 3 11t A NSUAAM S MAM At Moy s
AV, A "SANVAN X VWIS PPN AN AVAAN
MS2665C 2 e |

Frequency range

7imé

Expand zone

N

Level

7imé

Frequency

Frequency ———p
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SECTION 5 SELECTING THE DISPLAY METHOD

Trace A

Trace A is used to analyze signalsin the normal frequency domain.

s

Tr-A
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SECTION 5 SELECTING THE DISPLAY METHOD

Trace B

Liketrace A, trace B is used to analyze signalsin the normal frequency domain.
When used with trace A, it is possible to compare waveform A and waveform B.

—

Parameters of the trace A and trace B can be set independently.

Moving the Trace

This function moves and adds the trace A and trace B displays once.

> e

——> A-B  Moves trace A to trace B and displays it.
———> B-A  Moves trace B to trace A and displays it.
—> Ao B Swaps and displays trace A and trace B.
——> A+B - A Adds trace A and trace B and displays the result at trace A.

——> Return

Set the move-destination-trace storage mode to View, and stop the sweeping before moving the trace.
If thetrace A or trace B threshold is set to any other mode, the trace data will be displayed once, then updated.
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SECTION 5 SELECTING THE DISPLAY METHOD

Trace Computation

This function continuously displays the difference between trace A and trace B. Normally set trace B to the
View mode before executing this function.

e Trace Calc *

————=> Normalize
(A—B+DL)
OnOff

————> A-B - A

OonoOff

———> Refline

——> Return

Turn the mode that subtracts trace B from trace A and adds the
display line value and continuously displays it at trace A On and
Off by pressing this key.

Turn the mode that subtracts trace B from trace A and
continuously displays it at trace A On and Off by pressing this key.

Selects if the A-B computed value=0 line is to be displayed at the
top, middle, or bottom of the screen.

\/ Top

Middle

Bottom

S5-7



SECTION 5 SELECTING THE DISPLAY METHOD

Trace A and Trace B Overwrite Display

Overwritestrace A and trace B on one screen. At thistime, the trace B frequency range, reference level, and
other parameters are the same astrace 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.

— > TraceAonB

(Display page 2 of the menu by pressing the More key.)

!

Tr-Aon B

Ul UGN R PR

—F=3o]

Trace B
(max hold)

¥
Trace A
(normal) %

¥
3
T

Setting Active Trace

5-8

When trace A and trace B were overwritten on the same screen, select the marker trace by pressing this key.

B — Active Trace A B

(Display page 2 of the menu by pressing the More key.)




SECTION 5 SELECTING THE DISPLAY METHOD

Trace A/Trace B Top and Bottom Split Display

When trace A and trace B are overwritten and displayed, the setup parameters are common. In this mode,
however, the frequency, reference level, and other parameters can be set independently.

For instance, the reference wave can be observed at trace A and harmonics can be simultaneously observed at
trace B.

When examining interference, the frequency that is the source of the interference and interference of adifferent
frequency that is generated by the effect of the source frequency can be simultaneously observed.

A/B,A/IBG

GO — (%)

—> A/B (A<B) Simultaneously display trace A and trace B at the top and
bottom. Display trace B larger than trace A.

—> A/B (A>B) Simultaneously display trace A and trace B at the top and
bottom. Display trace A larger than trace B.

——> A/BG (A<BG)

—> A/BG (A>BG)

> swpContl

* Thelargedisplay is called the main trace and the small display is called the sub-trace.

Tr-A
MMM JMJ}’ Sub-trace
P
e X A‘IM“({LM“ it
Trace A and trace B are displayed ] —_
at the top and bottom, respectively. : '
|
|
1
I Main trace
|
s S | Wil
I ! A
] H

For A/B (A<B)
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SECTION 5 SELECTING THE DISPLAY METHOD

Setting Sub-trace Sweep

To set the sub-trace storage mode, perform the following key operations.

A/B,A/IBG

———> Sub Trace Write Set the sub-trace to the Over Write mode.

—> Sub Trace View Set the sub-trace waveform to the View mode (continuously
displayed without overwriting).

————> Stop Temporarily stop sweeping without switching the storage
mode.

—> Continue Release temporary stop and resume execution.

——> Restart Erase the trace waveform and restart sweeping.

——> Return
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SECTION 5 SELECTING THE DISPLAY METHOD

Trace A/Trace BG Top and Bottom Split Display

This mode simultaneously displaystrace A and trace BG. It isused to extract a specific signal from awide
frequency range.
The conditions over awide surrounding frequency range can be monitored while simultaneously observing the
selected signal in detail.

A/B,AIBG

— (5

——> A/B (A<B)
——> A/B (A>B)

In this mode, the frequency
range of trace A can be specified
by moving a marker (BG zone
marker) on the BG main trace.

L——> Swp Contl *

In this mode, the frequency range

of trace A can be directly set

while checking the trace A position
(BG zone marker position) within BG.

!

—> A/BG (A<BG) Simultaneously display trace A and trace BG at the top and
bottom. Display trace BG larger than trace A.

Tr-A

-«— Sub-trace

Tr-BG

- Main trace

—> A/BG (A>BG) Simultaneously display trace A and trace B at the top and
bottom. Display trace A larger than trace BG.

NA

Tr-A

Dbl

L

Tr-BG

~«——Main trace

-«—Sub-trace

Trace A and trace BG parameters other than reference level, vertical axis scale, and input attenuator settings
are used independently. Each parameter can be set in the main trace (larger displayed side).
Marker operation is available only for the main trace.
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SECTION 5 SELECTING THE DISPLAY METHOD

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

———>  Delay Time Sets the delay time from trigger to sweep. When a negative

10.0 ms value is input, the waveform before the trigger is displayed up to
one screen. (See paragraph 6.12 of CHAPTER 6.)
——>  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 *
—>  Storage * Selects the storage display mode.
L Detection * Selects the detection mode.
1
—>  EM Monitor * _ Displays the FM demodulated waveform.
L—>  Expand* Expands and displays part of the time domain waveform.
2

(Display page 2 of the menu by pressing the More key.)
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SECTION 5 SELECTING THE DISPLAY METHOD

Trace-A center frequency and Trace-Time tuning frequency is always common. Other parameters can be set
independently. However, the following parameters can be used commonly by "Coupled function common/
independent setting mode" of Section 9.

» Resolution bandwidth (RBW)

* Video bandwidth (VBW)

*  Sweep time (Sweep Time/Time Span)

5-13



SECTION 5 SELECTING THE DISPLAY METHOD

Trace A/Trace Time Top
and Bottom Split Display

Trace A/Trace Time top and bottom split display simultaneously displaystrace A and trace Time.

AlTime

GO — ()

————> A/Time Simultaneously display trace A and trace Time at the top and
(A<Time) bottom. Display trace Time larger than trace A.

AL

-«—Main trace
———> A/Time Simultaneously display trace A and trace Time at the top and
(A>Time) bottom. Display trace A larger than trace Time.

———> Swp Contl * (See Setting Sub-Trace.)

Each parameter can be set in the main trace (larger displayed trace). However, for common parameters (center
frequency, reference level, input attenuator, and when system setting is coupled mode resol ution bandwidth,
video bandwidth, etc.), the sub-trace parameters can also be changed even when setting is performed at the

main trace. Marker operation isonly available for the main trace.
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SECTION 5 SELECTING THE DISPLAY METHOD

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 displaysthetrace dataat each sweep. y
Thisisused for normal measurement. /
1 Normal
\

) ]

At each sweep, compares the new trace data with
the old data at each X axis point, then displaysthe
2 Max Hold larger value data.

It is used to record afrequency-drifting signal. | \

I

At each sweep, compares the new trace data with
the old data at each X axis point, then displaysthe
3 Min Hold smaller value data.

sy

-4+ 44 < -]=t+=F-{4

F4 4 4 - <l

I

At each sweep, calculates the average data at each =
X axis point, then displays the averaged results. / \
4 Average Thismode is used to improve the S/N ratio.
For further details on the averaging function, see \
page 5-18. ) -

5-15



SECTION 5 SELECTING THE DISPLAY METHOD

NO. Mode Explanation Display example
Displays the cumulative waveform at each sweep. T
The waveform data, which are not connected by 5 ; WEEE
5 Cumulative | lines, are displayed by plotting the data. SR i

Displays the waveform overwritten without T

deleting the old trace data.

6 Over write
Continues displaying thewaveform asit is, without " ,
refreshing the currently-displayed trace data. I
7 View Thismode is used to observe waveforms with the
trace data stopped temporarily. \
AR
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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.

A /B

Storage *

Normal

———> MaxHold *
———> MinHold *
> Average *
> View
——> Return

1

———> Cumulative

———> Overwrite

—> Stop

———> Continue

————> Restart
L———> Return

2

Select the storage mode.

Select the storage mode.

Temporarily stop the sweeping without switching the mode.

Restart from temporary stop.

Restart.

(Display page 2 of the menu by pressing the More key.)
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Averaging Function

The digital averaging function calcul ates the average data at each X axis point at each sweep and displaysthe
results. Itisexecuted by selecting Averagein the trace A, trace B, and trace Time display modes.

l Storage * —> Average*

——> Averaging Set the averaging rate.
Count
256
——> Avg Mode Set averaging Stop/Non-Stop after the number of times of
Stop averaging rate by pressing this key.
Non-Stop
———> _Stop Temporarily stop average-sweeping.
> Continue Resume from stop.
——> Restart _ Delete the trace waveform and restart.

—— > Return

5-18



SECTION 5 SELECTING THE DISPLAY METHOD

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

INUITIUET O

_______ sweep repetons | Measurement value Displayed value
l 1 M (1) Y (1)=M (1)
[3] Restart
2 M (2) Y(2):Y(1)+M£m£l
3 M (3) Y(3):Y(2)+Mgm£l
N-1 M(N-1) |Y(N-1)=Y (N-2)+ M(N—l)l\ﬁl(N—Z)
N M (N = _ M (N)-Y (N-1)
(1] Stop l (N) Y (N)=Y (N-1)+ !
[2]Continuei N+1 | M(N+1) Y(N+1):Y(N)+M(N+%‘)—Y(N)
N+2 | M(N+2) Y(|\|+2):Y(N+1)+M(N+2)&Y(N+1)

[1] Sweep stops after N repetitions. (When Avg Mode is Stop)

[2] The above stop condition is released by restarting sweep by Continue. The averaging 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.
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dB AVERAGE
RATE
27 1T e
256
24 1T
128
<
@ 21+
é 64
oy
S 181
[0
3 32
£
151
16
121
8
9_1._.
4
6_._.
2
3...._
o
1 2 4 8 16 32 50 100128 200 256 500

Number of sweep repetitions

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 bandwidth (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 verified 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 along time to verify the entire spectrum image.

Sincethe averaging rate isinitially eight, the above figure shows that an S/N improvement of 9 dB is obtained
with eight sweeps.
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Max Hold and Min Hold Functions

When Max Hold or Min Hold is selected, the sweeping can be performed by the number of specified repetitions,

and then stops.

Storage * t Max Hold *
Min Hold * J

——> Sweep Set the number of sweeping repetitions.
Count After the set number of sweepings, the sweeping stops.
*k%k

———> Endless Continue sweeping, endlessly.
Sweep

———> Stop Stop sweeping, temporarily.

———> Continue Resume sweeping from stop.

————> Restart Delete the trace waveform and restart.

L——> Return
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Detection Mode

The detection mode can be selected from among Normal, Pos Peak, Sample, and Neg Peak for trace A and

trace B.
Normal Traces the maximum value and minimum val ue between sample points.
Pos Peak Traces the maximum val ue between sample points.
Sample Traces the instantaneous val ue between sample points.
Neg Peak Traces the minimum value between sample points.

However, trace BG isfixed at Pos Peak.
When the time span is under 20 ms at trace Time, only Sampleis available.
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Selecting Detection Mode

Select the detection mode for trace A, trace B, or trace Time by performing the following key operations.

Detection *

—> Normal

> Pospeak Select the detection mode.
——> _Sample

> Neg Peak

——> Return

T
Tr-Aon B

%‘Ww _ 1 Jm &éﬂr

Waveforms when trace A is in the Pos Peak mode and trace B is in the NegPeak mode
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Selecting Measured Level by Detection Mode

The spectrum analyzer has 501 horizontal-axis measurement sample points. This corresponds 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

Normal Stores both the maximum level and the minimum level present
between the current sample point and the next sample point and
displays them on the screen.

Thismodeisused in normal measurement.

Pos Peak 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.

Sample 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.

Neg Peak 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 amodulated waveform.
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N

——————— Neg Peak /

Sample

Pos Peak

J y Y A A ;WWV\/W\’M A,
|

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 discrete vertical lines, the spectrum peak is
incorrectly displayed.

Normal

Screen desplay

Sample point

Normal traces and displays both Pos Peak and Neg Peak.
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Time Domain

Since the spectrum analyzer stops sweeping the frequency when set to a frequency 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. Thisdisplay method is called "time domain display”.

The spectrum analyzer time domain display has an Expand function for expanding the waveform time axis to
create amore convenient display. It also hasaspecia function for monitoring an FM demodul ated waveform.

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.

Frequency Time

domain domain

—( = )
(Trace A)
(Trace B)
ﬂ( Zero Span )%

(Trace Time)
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The following parameters can be set independently in the frequency domain or time domain mode.

» Vertical scale mode (Log/Lin)

e Vertical scale range (10 dB/div, 10%/div, etc.)

e Storage mode (Normal, Max Hold, Average, etc.)

» Detection mode (Pos Peak, Sample, Neg Peak, Normal)
* Resolution bandwidth (RBW)

* Video bandwidth (VBW)

*  Sweep time (Sweep Time/Time Span)

e Trigger switch (Freerun/Triggered)

The three parameters resol ution bandwidth, video bandwidth, and sweep time can be selected in common or
independently in the frequency domain or time domain mode when setting the system.

Note: The time domain mode marker function uses a spot marker. A zone marker cannot be used.

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.

—>  Time Span ;EE':: Unit key

—> key (1/2/5 sequence)

O
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Time Domain Expanded Display

Part of the time domain time axis can be expanded and displayed.

—_—> Expand *

——> Zone Start
Point
__50

—> Zone Span
Point
50

————> Expand Zone
_On Off

> Expand
_On Off

——> Return

Set the expansion zone start point.

Set the expansion zone width.

Select expansion zone marker display On or Off by pressing this
key.

Select expanded display On or Off by pressing this key.

Zone start

l ﬁ Zone span (zone marker)

Tr-time
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Expand Off Expand On

Tr-ftimg Tr-time

¥
'
i
7T ral 7 13 4
1
1 /
¥
i
[}
1
1

——— = =

F——d —=4

1
]
wwbniwpw e | W | W

—

\% Expansion j

The Expand mode cannot executed under the following conditions.
o Trigger mode oo Freerun
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Monitoring FM Demodulated Waveforms

The spectrum analyzer contains an FM demodulator to display demodul ated waveforms.

———> _FM Monitor *

—> FM Monitor Turn FM demodulated waveform display On and Off by pressing this

On_Off key.
> Range Set the modulation frequency/division.
2kHz/Div
——> Demod Select if the FM demodulation waveform is to be displayed by AC
Coupling or DC coupling by pressing this key.
AC DC

——> Return

Tri-time

AN /A A0 A 1A

LN O AN/ I\

By using the FM demodulated waveform monitor function, frequency deviation can be easily measured.
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To monitor an FM demodul ated waveform, set the resolution bandwidth and video bandwidth as follows:

e Resolution bandwidth (RBW)............. When a signal not accompanied by an interference wave has been
received, the resolution bandwidth should be made as wide as
possible. If it isnecessary to narrow the resolution bandwidth, the
bandwidth should be made more than three times (frequency
deviation + modulation frequency). Too narrow a resolution
bandwidth results in a distorted modulation waveform.

e Video bandwidth (VBW) ......ccccceueee. The video bandwidth should be made as narrow as possible although
a bandwidth of more than ten times the modulation frequency is
required. Setting awide video bandwidth will degradethe SN ratio.
If it is necessary to set awide bandwidth, digital averaging can be
used to improve the S/N ratio.

Note: < Because the demodulation frequency range depends on the FM demodulation range, if the FM
demodulation range is switched to an FM signal with a high demodulation frequency, a different
waveform will be observed.

The following shows the demodulation frequency range corresponding to the respective FM
demodulation ranges.

50, 100, 200 kHz/div range DC or 50 Hz to 500 kHz
2,5, 10, 20 kHz/div range DC or 50 Hz to 50 kHz

e Usable RBW are: RBW = 1 kHz
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SECTION 6
SELECTING THE SWEEP METHOD

This section describes the sweep mode, trigger sweep mode, zone sweep, and signal tracking and time gate functions.

TABLE OF CONTENTS

SWEEP MOUE || e 6-3
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SECTION 6
SELECTING THE SWEEP METHOD

Sweep Mode

The spectrum analyzer sweep mode is set by using the following key.

Continuous

Continuous SweeB 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 continuous sweep mode is
initially set.)

Continuous

) — (o
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Single Sweep Mode

When the trigger mode is set to Freerun, sweep is executed once immediately after the key is pressed.

Continuous

When th% tri'gger mode is set to Triggered, sweep is executed only once when the trigger conditions are met
ontinuous

after the key is pressed.
To set (sweep start) the single sweep mode, operate the following key.

Continuous
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Trigger Mode

The spectrum analyzer trigger mode can be divided into Freerun and Triggered.
In the Triggered mode, Video, Wide IF Video, External, or Line can be selected as the trigger source.
To use the Trigger mode, Option 06 Trigger/gate circuit is required.

Freerun

When the sweep mode is set to continuous, sweep iscr eated continuously. When the sweep mode is set to

ontinuous

single sweep, sweep is started immediately after the % key is pressed.

To set the Freerun mode, perform the following key operations. (The Freerun modeisinitially set.)

Trig/Gate —>  Trigger Select Freerun by pressing this key.
Freerun

Triggered
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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.

Trig/Gate e Trigger

Freerun
Triggered

Trace Time

Delay Time
10.0ms

Time Span

A

Trigger
Source *

200 us

Select Triggered by pressing this key.

When this key is pressed, it is highlighted and the
spectrum analyzer switches to the time domain mode.

Set the delay time from the trigger.

Set the time span.

Video
Wide IF
Video

External

Line

Vool

Return

6-6

Video trigger

Select the trigger source.
Wide IF video trigger 99

External trigger

Line trigger
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Video Trigger

Sweep is started in synchronization with the positive leading edge or negative leading edge of the detected
waveform.
To select the trigger level and trigger slope, perform the following key operations.

_— Trigger —>  Video *

Source *
————=> Trig Level Set the trigger level with the ten keys, up-down keys, or rotary
-25dB knob.
———> Trig Slope Select if the positive leading edge (Rise) or negative leading
Rise Fall _ edge (Fall) is made the trigger slope by pressing these keys.

L——> Return

Thetrigger level isindicated by displaying the trigger level indicator P at the leftmost vertical line of the

screen.
] v T
- : o : N Tr-time
7 7N 7T "
LI Y Ll j
\ /
> \ 'l: }‘ / \ il
i
\ TR i \ /
) 1 I ;
\\ ! ! \\\ 'IJ i/
' , 1 1 i
A VA VUl
\ jj : : \ ,-‘/ \‘ ;
1 |
i |
1 ]
] 1
i 1
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Wide IF Video Trigger

A wide bandwidth IF signal of at least 5 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 operations.

Generally, there is no burst synchronizing signal and this signal is used as a burst wave gate control signal.

——>  Trigger —>  Wide IF Video *

Source *
————=> Trig Level Select the trigger level from among High, Middle, and Low,
High according to the input level, by pressing this key.
————> Trig Slope Select the positive leading edge (Rise) or negative leading edge
Rise Fall (Fall) as the trigger slope by pressing this key.

L——> Return

An indicator of appropriate trigger levelsfor Wide IF Video islisted below.

Trig Level Mixer level*
High —10 dBm(nominal)
Middle —20 dBm(nominal)
Low —30 dBm(nominal)

* This designed at 100 MHz.

Actual trig level is dependent of frequency of input.

Mixer level is"actual input of RF input” —" RF attenuator value ", if the instrument has no preamplifier option
installed.

External Trigger

Sweep is started in synchronization with the positive leading edge or negative leading edge of the signa

waveform input to the Ext Input connector on the rear panel. To select the trigger level and trigger slope,
perform the following key operations.
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TriglGate | ————  Trigger ——>  External *

Source *

———> =10 to 10V .
Select the trigger level from —10 to +10 V and TTL.

——> TTL
———> Trig Level Set the trigger level when —10 to +10 V was selected.

-5V
—————> Trig Slope Select the positive leading edge (Rise) or negative leading edge

Rise Fall (Fall) as the trigger slope by pressing this key.

-——> Return

External input

Trigger level cceeemmacieee e Nl

-5V \

Sweep trigger

(Example)  When trigger level is =5 V and trigger slope is Rise
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Line Trigger

This function starts sweep in synchronization with the AC power line frequency. Linetrigger is conveniently
used to observe power line-related hum waveform. With the line trigger function, the trigger level and trigger
slope are not selected.

Trig/Gate — Trigger —> Line
Source *

Delay Time

6-10

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, meansthat it is not possible to see the waveform before the trigger
point and the waveform 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.

TrigiGate Delay Time ——>  Set the delay time with the ten keys, up-down keys,

10.0 ms or rotary knob.

If the trigger point on the time axis on the screen was set by delay time, the trigger level indicator p is
displayed at the bottom of the screen.
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Trigger level

M A A

AT TR

Pre-trigger

> Time
Tr-timg
V4
Normal observation wavefort
1
I
1
| Tr-jtimg
T ™
y \
, H bl N
NORTDNINRYY § PV AU A
! [
} Waveform observed ! Waveform observed
: when the delay time is 1 when the delay time is
} set to minus. ! set to plus.

Post-trigger

>®
_/

Example of Waveform With Delay Time (when used with video trigger)
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Zone Sweep and Signal Tracking

The spectrum analyzer has two sweep methods - zone sweep which sweeps only within the zone marker and a
signal tracking function which detects the peak level frequency at each sweep, then movesit to the center of the
zone marker.

Zone Sweep
—>  Zone Sweep

On Off
(Display page 2 of the menu by pressing the More key.)

Zone sweep can be conveniently used to closely and quickly analyze part of the whole sweep range on the
screen.

T L}
! ! Tr-A
] 1
] i
1 i
1 i
] ]
] I
| |
t +
] ]
1 I
[] I
1 |
1 L
TP
t t
Mw-«uhw&w“,; ;Lh U PO .
o oy
[] [}
1 I
T T
I |
- 5

A sighal masked by noise can be analyzed at high speed by setting
zone sweep to On and adjusting the resolution bandwidth and video
bandwidth.

Note: Zone sweep cannot be executed while the marker is Off or when the instrument is in the time
domain mode.
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When the multimarker function is on, Each multimarker in on state is sequentially zone-sweeped(multi-zone
sweep).

I
<~

ul
-l
5

Ll T

Signal Tracking
—>  Marker Tracking
_On Off

(Display page 2 of the menu by pressing the More key.)

The signal tracking function moves the frequency of the signal of the peak level in the zone marker to the
center of the zone marker at each sweep. Thisis convenient when tracking and analyzing a signal whose
frequency drifts.

Note: The signal tracking function cannot be executed while the marker is Off or when theinstrument isin
the time domain mode.
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Time Gate Function

6-14

Thetime 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 isrequired 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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Burst wave input signal

If the spectrum of the burst wave aboveisanalyzed asit is,

Tr-A

i
1

e
Hif f

bR

The spectrum spread by the positive leading edge or negative leading edge of the burst wave prevents the
spectrum from being observed with the burst set to On.

If the spectrum can be analyzed only during the gate time T,

/ Tr-A
[ 1\
[ 1\

AR Y \‘wcmmw

Only the spectrum when the burst is set to On is displayed.
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6-16

When the time gate function is executed, sweep runsin the Freerun mode and only the waveform data validated
by the gate control signal isrefreshed. If the sweep period is not synchronized with the gate control signal, a
perfectly shaped trace can be obtained by increasing the number of sweep repetitions.

T Tr-A

™~

&

[ U S v > L A VA

Fewer Sweep Repetitions

/'\ Tr-A

More Sweep Repetitions
Example of Frequency Spectrum Measurement on Burst Signal
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Creating a Gate Control Signal

If the point where an external trigger signal (Ext Input only) or awide IF video trigger signal istriggered 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,
or to the time reset by atrigger signal.

e Gate End: When Int selected

Trigger point

Trigger sighal === == —e=e== r ----------------------------------- Trigger level

ON

OFF OFF

Gate control signal

Gate Delay

-
-«

Gate Length

-

R
:

1
¥
1
I
it
ol
]
!
'

Only this time is displayed.

* Gate End; When Ext selected

Trigger point Trigger-reset point

{ {

ON

OFF

Gate control signal

Only this time is displayed.
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To turn the gate time analysis function On and Off and to create the gate control signal, perform the following
key operations.

Trig/iGate —— > (Display page 2 of the menu by pressing the More key.) ——

———> Gate Sweep Turn the gate function On and Off by pressing this key.
On Off

> Gate Setup *  Set the gate function.

> Stop Stop gate operation.
> Restart Restart gate operation.

————> Trace Time Set the time domain mode.

——> Trace A _  Setthe trace A (frequency domain) mode.

Setting Gate Function

TrigiGate ——>  Gate Setup *

——> Gate Delay Set the gate delay time.
Ous

———> Gate Length Set the gate time length.

10 ms
> Gate End Select the condition that closes the gate by pressing this key.
Int Ext When Gate End is set to Int and Gate Length is set to Ext, the
gate is closed by an external signal.
> Gate Trig Select the gate trigger source from Wide IF Video and external.
Source
——> return

6-18



SECTION 6 SELECTING THE SWEEP METHOD

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 mode.

Step Procedure

1 Input the following signals to the spectrum analyzer.

Input signal
Trigger signal % Input Trig/Gate in (+10 V)
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 Trig/Gate in (—10 to 10V).

Tr-time

& L

Pl

P

Delay time 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 Gate Delay and Gate L ength to appropriate positions while observing the

waveform.

At thistime, 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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Step Procedure

4 Set the frequency domain mode. The trigger mode becomes Freerun and the waveform datais
displayed only for the time set by Gate Length.

Tr-A

it

3

-

seseorsedinenforenhorncherestoTriohocachraodeiss

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.
Asaresult, 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 >3 ms

3kHz =1ms
10kHz |=230us

30kHz |>200us | >20pus | =1pus

100 kHz | 220 s

300 kHz | =15 s

1 MHz
=10 us

3 MHz
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[2] When the resolution bandwidth (RBW) is extremely narrow for the frequency span, some

waveforms cannot be displayed correctly. Set each parameter so that the following conditions are
satisfied.

Span
Number of data points (501)

RBW = x5

[3] The Time Gate function can use a video trigger as the gate control signal. In this case, the gate
control signal must be generated correctly so that atrigger can be normally set with the same
RBW, VBW, and trigger level conditions at al frequencies within the frequency span observed in
the frequency domain. (See the figure below.)

Fre,
dency, dop,
QAU

Trigger can be applied by the gate control signal created internally by setting the trigger source to Wide IF

Video.
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Domain Sweep

In conducting a sweep by traces A and B (frequency axes), a sweep operation consists of the procedures;
setting a center frequency in each sweep, and moving observation frequency . (Lock and Roll)

When "Domain Sweep" function is selected, the frequency setting is done only once in a specified
number(Domain count) of sweep operations, and the rest of the sweep operations are performed without this
Ssetting.

When the frequency setting is performed, it is necessary to wait for the frequency to stabilize before a sweep
can be started. By using "Domain Sweep" function, the time required for frequency to stabilize is saved, and
the sweep repetition cycle can be shortened.

Note: « When using "Domain Swveep" function, the specifications on frequency such as frequency stability
and frequency indicating determinacy are no longer assured.

« Selecting "storage mode=Max hold/Min hold/Average" in using "Domain Sweep" function, may
result in making the errors between measured levelslarge. When using "Domain Sveep” function,
it is suggested to select " storage mode=Normal".

» When a certain sweep duration or frequency span is set, sweep repetition cycle may not be shortened
even though using "Domain Sveep" function.

Using Domain Sweep

system

e —> (Press "Move" key to display page 3 of the menu) —‘

—> Freq Domain  Selecting "Skipping Sweep".

Lock Lock: Frequency setting is done in each sweep
Unlock Unlock: Set skipping count of frequency setting and start sweep
EEE— Unlock Set Skipping count
Count
20
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SECTION 7
COUPLED FUNCTION

This section describes the coupled function. Generally, the spectrum analyzer automatically selects the optimum values of
the coupled function so that both the correct level and correct frequency values can be measured.

Thisiscalled the Auto Coupled Function.

This section mainly describes manual settings that are used to set the coupled function according to the application.

TABLE OF CONTENTS

From Auto to Manual OPeration ||| ... ... 7-4
Resolution Bandwidth (RBW) and Sweep Time ||| ..., 7-4
Video Bandwidth (VBW) ||| . s -7
INPUE ATENUAIOT (ATEN) ||| ||| . 7-8
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SECTION 7 COUPLED FUNCTION

SECTION 7
COUPLED FUNCTION

The coupled function of the four functions Resolution Bandwidth (RBW), Video Bandwidth (VBW), Sweep
Time, and Attenuation (Atten) isinitially set to Auto so that the spectrum analyzer can automatically select the
optimum setting.

SUM MS2665C 2™

jojofojefolon

—— Coupled Function —
RBW VBW Sweep Time Atten

T 1] . OO
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SECTION 7 COUPLED FUNCTION

Perform manual setting as follows:

RBW _—>

VBW e

Sweep time _—

Atten _—

Manual

Manual

Manual

Manual

From Auto to Manual Operation

Set the RBW with the ten keys, up-down keys,
and rotary knob.

Set the VBW with the ten keys, up-down keys,
and rotary knob.

Set the sweep time with the ten keys, up-down keys,
and rotary knob.

Set the input attenuator with the ten keys, up-down
keys, and rotary knob.

Resolution Bandwidth (RBW) and Sweep Time

To set the RBW and Sweep Time, perform the following key operations.

RBW —

e
o
=

}

o) —

R

e

Manual

Auto

RB/Span
Ratio

ON Off

RB/Span
Ratio
0.01

RB, VB, SWT

Auto
All Auto

Manual

Auto

RB, VB, SWT
Auto

All Auto

S

S

Manually set the RBW with the ten keys, up-down keys, and rotary
knob.
Automatically set the RBW.

Selects RB/Span Ratio On or Off.

Sets the RB/Span Ratio.

Automatically set the RBW, VBW, and Sweep Time.

Automatically set the RBW, VBW, Sweep Time, and Atten.

Manually set the Sweep Time with the ten keys, up-down keys, and
rotary knob.
Automatically set the Sweep Time. (Note)

Automatically set the RBW, VBW, and Sweep Time.

Automatically set the RBW, VBW, Sweep Time, and Atten.

Note: Either of the two automatic set modes (Auto SWT: Hi-Lvl-Acc and Fast) can be selected. Normally,
7-4 select the Hi-Lvl-Acc mode. See Section 9 for details.



SECTION 7 COUPLED FUNCTION

(1) Auto mode

The RBW, Sweep Time, and VBW parameters are set to Auto so that even if the frequency spanis 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:
o Lower limit value
20ms

e Upper limit value
1000 s

(2) Manual setting

If RBW, VBW, and Sweep Time are set to the Auto mode, normal measurements can be made without
considering their settings.
However, in the following cases, RBW should be set to the Manual mode.

General measurements:  When observing two adjacent signals, increasing the frequency resolution by
narrowing the RBW can reduce the noise level (atenth part of the current RBW
resultsin 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
becomelonger. Therefore, the RBW value should be determined to give apractical

sweep speed.

Intermodulation distortion measurement:  When measuring two signal intermodul ation distortion with a
comparatively 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:
e 1KkHz, 3kHz, 10 kHz, 30 kHz, 100 kHz, 300 kHz, 1 MHz, 3 MHz
* 30 Hz, 100 Hz, 300 Hz (Option 02 Narrow RBW isrequired.)

* 10 Hz, 30 Hz, 100 Hz, 300 Hz (Option 03 Narrow RBW is required, for MS2667C/68C.)
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Note: 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].

[1]/ However, a sweep time that is too fast decreases the
/ \ waveform amplitude on the display as shownin[2] and
K \ [3]. Therefore, the apparent bandwidth gets wider, and

/'[ 2\ \ the frequency also shifts. When waveform [1] cannot

be maintained, "UNCAL" is displayed.

N
BZEANAY
N

A// %\

1 \\ N

[1]  Optimum trace waveform
[2],[3JUNCAL trace waveforms
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Video Bandwidth (VBW)

To set the VBW, perform the following key operations.

VBW ——> Manual —_— Manually set the VBW with the ten keys, up-down keys, and rotary
knob.

—> Auto Automatically set the VBW.

——>  Filter off Set video filter to Off.

——> VB/RBRatio —>  Set the Auto mode VBW/RBW ratio with the ten keys, up-down keys,
1.0 and rotary knob.

——> RB, VB, SWT Automatically set the RBW, VBW, and Sweep Time.
Auto

——>  All Auto Automatically set the RBW, VBW, Sweep Time, and Attn.

(1) Auto mode

When VBW is set to Auto, the product of the RBW set value multiplied by the VB/RB Ratio is set. Since VB/
RB Ratioisinitially set to 1, RBW and VBW are set to the same value.

By setting the VB/RB Ratio to asmall value, since VBW is set to anarrow value according to the RBW setting,
noise can be efficiently averaged.

Note: Sincethe VBW setting rangeis 1 Hz to 3 MHz, if an attempt is made to exceed thisrange, the VBW
issetto1 Hz or 3 MHz.

(2) 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:

1 Hz, 3 Hz, 10 Hz, 30 Hz, 100 Hz, 300 Hz, 1 kHz, 3 kHz, 10 kHz, 30 kHz, 100 kHz, 300 kHz, 1 MHz, 3 MHz,
OFF

Note: * When VBW = RBW is set, noise is not averaged and the sweep speed is increased.
 Noise can aso be averaged without narrowing the VBW (without decreasing the sweep time) by
performing video averaging. For further details, see SECTION 5.
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Input Attenuator (Atten)

To set the input attenuator, perform the following key operations.

——> Manual  ———> Manually set the input attenuator with the ten keys, up-down
keys, and rotary knob.
——> Auto Automatically set the input attenuator.
——> AllAuto Automatically set the RBW, VBW, Sweep Time, and Atten.

(1) Auto mode
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.

7-8



SECTION 7 COUPLED FUNCTION

(2) Manual setting

When asignal with the same level asthe reference level isinput, the input attenuator value in the Auto mode
is controlled so that high accuracy measurements 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 Atten values in the Auto mode are too large. In this case, set the
input attenuator manually according to the table above.

Reference Level and Input Attenuator (Manual)

Reference Level effective range (dBm) Atten Manual (dB)

+30 to 30 70
+30 to 40 60
+30 to 50 50
+30 to —60 40
+20 to —70 30
+10 to 80 20

0to 90 10
-10 to -100 0

A small input attenuator value can be set within the range at which internal mixer level = {(sameinput level as
reference level) — (input attenuator set value) is—10 dBm or less.

For second and third harmonic measurements, the influence of internal distortion must be eliminated by
decreasing the mixer input level. Because the internal distortion is—70 dB when the mixer input level is
—30 dBm, when wanting to measure spurious harmonics up to —70 dB, the mixer input level must be made -30
dBm or less. Inthis case, set the input attenuator manually because the Atten value in the Auto mode is too
small.
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SECTION 8
AUTOMATIC CALIBRATION AND LEVEL CORRECTION FUNCTION

This section describes the internal calibration function and measuring system level correction function which minimize the
spectrum analyzer measurement error.

TABLE OF CONTENTS

AUtomatiC Calibration FunCtion CAL -------------------------------------------------------------------------------------------------- 8-3
AUtomatiC Calibration ------------------------------------------------------------------------------------------------------------------ 8-4
Details Of EaCh Calibration Item -------------------------------------------------------------------------------------------------- 8-5

Preselector tUNING | | et 8-6

Measurement System Level Correction 8-7
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SECTION 8 AUTOMATIC CALIBRATION AND LEVEL CORRECTION FUNCTIONS

SECTION 8
AUTOMATIC CALIBRATION AND LEVEL
CORRECTION FUNCTIONS

Automatic Calibration FUNCLION .......ovvvvieieeeee e, CAL

The spectrum analyzer incorporates a 625 kHz calibration oscillator and a calibration attenuator, which perform
automatic calibration so that the spectrum analyzer can minimize measurement errors and make high accuracy
measurements.

WARNING A\

If calibration is executed with an external signal applied to the RF input, the correct calibration
value cannot be obtained. Perform calibration without applying a signal to the RF input con-
nector.
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Automatic Calibration

Execute spectrum analyzer automatic calibration by performing the following key operations.

Cal

) — O

——> All Cal

————> Level Cal

———> Freq Cal

——> FMCal

——> Preselector
tuning

8-4

Automatically calibrate Level, Freq., and FM Cal.

Automatically calibrate Level.

Automatically calibrate frequency reading.

Calibrate FM detector linearity.

Peaking the preselector.




SECTION 8 AUTOMATIC CALIBRATION AND LEVEL CORRECTION FUNCTIONS

Details of Each Calibration Item

The following describes the items that are calibrated by the automatic calibration function and the items that
are calibrated at the factory.

Reference level error Calibrates the absolute-value levels on the LOG/LIN scale.
calibration
LOG-scale linearity Calibrates the LOG-scale linearity.
L calibration
\E/ IF Gain switching error Calibrates the error caused by the IF gain from among the
E | correction level errors when the reference level is switched.
A L RBW switching error Calibrates the error when the resolution bandwidth (RBW)
I[ C | cdlibration is switched.
c 'ﬁ Detection-mode switching | Calibratesthe level error when the detection mode (Pos
A error calibration Peak, Sample, Neg Peak) is switched.
L Input-attenuator switching | Calibratesthe level error when the input-attenuator is
error calibration switched.
E RBW center frequency Calibrates the center frequency error when the resolution
Fé calibration bandwidth (RBW) is switched.
Q
c RBW bandwidth Measures the RBW bandwidth used for noise measurement
A measurement bandwidth conversion.
L
= FM detector linearity Calibrates the linearity of the FM detector for monitoring
M| calibration FM demodul ated waveforms.
C
A
L
Factory Frequency response Calibrates the amplitude frequency response over the entire
Calibration |calibration band.

When ALL CAL is executed, the calibration data is retained by the built-in battery back-up even when the
spectrum analyzer power isturned off. Therefore, it is not always necessary to execute automatic calibration
each time the power isturned on. However, when a particularly high accuracy measurement is required, when
the specifications are not met, or when the set-up circumstances have changed greatly (such as ambient
temperature), execute automatic calibration again.

Notes: ¢ Since the built-in calibration oscillator is automatically connected internally when automatic

calibration is executed, external connection is unnecessary.

* Unlessthe frequency span istaken into account, the measurement frequency error depends on the
local oscillator frequency error and the | F center frequency error. Thelocal oscillator isasynthesizer
system and its frequency error depends on the frequency accuracy of the reference crystal oscillator
or externa reference signal input. Frequency-related automatic calibration calibratesthe IF center
frequency error.

« The RBW center frequency calibration data is not applied in the time domain mode (zero span).
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8-6

Preselector tuning

Since this equipment is a superheterodyne type spectrum analyzer, it generates unrequired wave responses
such as image responses and multiple responses.

This equipment uses a preselector to remove these unrequired wave responses and to display only true signals
onthe screen. The preselector isavariable synchronous type bandpassfilter that follows the receiving frequency
of an analyzer. Since the M S2665C/67C/68C uses the preselector in the band 1-, band 1+, band 2+, band 3+,
and band 4+ the peaking is described below:

In normal use, since the initial value of the peaking biasis set for each frequency, peaking is required only
when the bias value is shifted purposely.

If it is shifted, the receiving level is decreased as shown in the diagram at the bottom left. Accordingly,
perform peaking so that the maximum response can be obtained as shown in that figure.

i i i i
i i i i
i i i i
i i i i
i i i i
i i i i
i i i i
1 1 1 1
K i i
i i i i
| | | |
T T T T
i i i i
| | | |
T T T T
i i i
i i i
T T T
i i i
i i i
T T T
i i i
| | |
i i T

elector peaking State of optimum peaking bias

Perform peaking using the following method.

Shift Cal

E Preselector Tuning * —— > Auto Tune  Automatically set the peaking bias so that

the level is maximized at the marker point.

e /\

Manually set the peaking bias.
(Bias value range: -100 to +100)

> Preset __ Setthe peaking bias to the initial value (0).

—> return

Note: Preselector Auto Tuning cannot be done when:
< The frequency span exceeds 500 MHz.
¢ The marker is OFF.
e Trace BG is the main trace in the trace A/trace BG indication.
¢ The FM monitor mode is active in the Time Trace.
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Measurement System Level Correction

When making measurements with a spectrum analyzer, it may be necessary to correct the error and gain of the
measurement system. The following are examples of this.

[1] Frequency characteristics and loss of measurement cables
[2] Frequency characteristics and loss of pre-amplifier, etc. connected to RF input connector
[3] When wanting to measure the field strength with an antenna or near-field probe connected (antenna factor

correction)
DUT Spectrum Analyzer
L Correction of measurement cable loss, etc.
DUT Pre Amp Spectrum Analyzer

<L

Correction of pre-amplifier gain and cable loss, etc.

The correction factors for these measurement systems can be stored in the internal memory to add the factor to
the measured value and display the spectrum.

Up to five correction factors (maximum 150 points each) can be stored in the internal memory by storage from
an external computer viaan external interface or by using the internal PTA. For a more detailed explanation of
these methods, refer to the Remote Control part of the separate operation manual.
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Thefollowing shows the procedure for adding the correction factor to the measured value by using the correction
data saved in advance.

Amplitude | ——— (Display page 2 of the menu by pressing the More key.)

}

—>  Correction * Correction  Turn level correction On and Off by pressing this key.

On Off

!

Select Corr  Selects one of the five correction tables.

l

Setup Corr * Loads and saves the five correction table. ——
(For further details, see P.2-16.)

!

return

Corr-1
Corr-2
Corr-3
Corr-4
Corr-5

Select the correction table to be used.

R

return
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Press one of the Corr-1 to Corr-5 keys. The spectrum data is corrected and displayed by the corresponding
correction value.

If the frequency range over which the correction values are entered is from Fato Fb, displayed frequency
ranges lower than Fa or higher than Fb have correction values applied as shown in the figure below. The
correction value for frequencies lower than Fais the same as that (La) for Fa and the correction value for
frequencies higher than Fb is the same as that (Lb) for Fb.

A
3
g
S
8 Lbfommmmmmm oo e
S 1
© :
]
]
La \ :
1 1
i t
] ]
(dB) ! i
] ]
L 1 :>
Fa\ /Fb (Hz)
~

Correct value range entered

Notes: [1] No correction factor is entered at the factory. The correction values are all 0 dB.
[2] The correction value is backed-up by a battery. Therefore, once the value has been entered, it is
not lost even after the power is turned off.
[3] The Corr-1 to Corr-5 soft keys alow each menu label to have up to 20 characters. Thelabels can
be entered from the remote control command only. For further details, refer to the Remote Control
part of the separate Vol.3 operation manual.
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SECTION 9
SYSTEM SETTING AND PRESET FUNCTION

This section describes the spectrum analyzer system setting method and the measurement parameters preset function.

TABLE OF CONTENTS

Coupled Function Common/Independent Setting Mode . ... .. ... 9-4
Screen Display Type System Setting | ... 9-6
Modifying Display Color (Change Color) | . . .. ..., 9-7
User Definition of Display Color . . . . 9-8
Adjusting LCD BIgNINESS ||| | e 9-9
Setting COMPOSIte OUL | e 9-10
Conditions Setting at POWer-0n e 9-10
Setting Mode at Auto Sweep Time | | e 9-11
Setting Date/TIME | et 9-11
Erasing Warm up MESSAGE ||| | | .. ... 9-12
Switching "X-out, Z-out" output specification in a zero span sweep 9-11

Setting Domein Sweep 9-13
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SECTION 9
SYSTEM SETTING AND PRESET
FUNCTION

The following system parameters of the spectrum analyzer can be set depending on the usage objective.

* Frequency domain and time domain coupled function
value common/independent SEttiNg .........c.cuoeereereieneresere e Coupled Common Independent
e Measurement parameters and date display type Setting ........ccccceceeennene Display
e Screen display color (color pattern) SEtting ........coeevererererenesersenieees Change Color
e Adjusting LCD brightness for comfortable viewing depending on
vertical angle of 0DSErVaLioN ... LCD Brightness
o Setting COMPOSITE OUL ......coueiiiiieiirierie ettt Composite Mode
o Setting Mode at AULO SWEEP TIME ....cvivceirieircrce s Auto SWT
o Setting DaE/ TIME ..c.eeeeeeieeeere b Set Date/Set Time
o Erasing Warm UP MESSA0E ......ccuerveverieierieerieesieesie st st seeseseeseseesesnenens Erase Warm up Message
o POWeEr ON State SEIING ...cveveie e Power On State
* Switching X-out, Z-out output specification in azero span sweep........ Zero Span
o Setting SKIPPING SWEED ......coueriirtirterie ettt Freq Domain, Unlock count
changed when recalled.

These system settings are independent from, and are not affected by, the preset function.
However, they areincluded in the Save parameters described in SECTION 10, so the system settings may have
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Coupled Function Common/Independent Setting Mode

At factory shipment, the four coupled functions RBW, VBW, Sweep time (Time Span), and Atten are set to
have the independent value for frequency domain and time domain.

When these coupling functions are desired to be used with the same sense of operation as zero span of a
traditional spectrum analyzer, they can be set commonly by making the following system settings.

System ]
— L~ Coupled Set by pressing this key.
Common
Independent
Common ............ The same values are set for both frequency
domain and time domain.
Independent ...... Different values are set for frequency domain

and time domain.

The Atten value cannot be set independently. When the coupled mode is set to Independent, "RB" and "VB"
displayed at the top of the screen changeto "RBt" and "V Bt", respectively.
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Note: The sweep time (time span) setting range and resolution in the frequency domain and the time
domain differ as shown below. In some cases, the same values cannot be obtained even if the coupled
mode is sent to Common.

Frequency domain

20 msto 1000 s
Resolution:  High-order 2 digits

Time domain

12.5 s, 25 ps, 50 ps, 100 psto 1000 s (with option 04)
Resolution:  High-order 1 digit (100 psto 900 pus)
High-order 2 digits (1 msto 1000 s)

Example:  After switching to the time domain mode to set the time span to 100 us when the sweep timeis
300 msin the frequency domain mode, the display mode returns to the frequency domain mode.
!
Since the lower limit value of the sweep time that can be set in the frequency domain modeis
20 ms, the sweep time is set to the 20 ms nearest to 100 ps. Then, when the display mode
switches to the time domain mode, the time span is renewed to 20 ms.
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Screen Display Type System Setting

This function selects the measurement parameters display type and date display type that are displayed on the
screen.

System
- ) boem——

L~ Parameter Select the screen display type from the three measurement
parameters display types by pressing this key repeatedly.
Display Type-1 : Display marker value, title, RB, VB, and ST.
Type-1 Type-2 : Make the marker value large and display RB,
VB, and ST. Do not display title.
Type-3 : Make the marker value large and do not display
RB, VB, and ST. Display title.
———> Clock Disp Select the screen display type from among the three date
YY, MM, DD display types by pressing this key repeatedly.
YY, MM, DD : Digitally display the date in year/month/day
order.
DD, MMM, YY Alphanumerically display the date in
day/month/year order.
MMM, DD, YY Alphanumerically display the date in
month/day/year order.
L——— retun
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Modifying Display Color (Change Color)

Thisfunction changes the color of the trace waveform, scale, measurement parameters, menu, and other items
displayed on the screen. The color pattern can be selected from among four color patterns, or defined by the

user.

System

—> I Change Color * ————

—>

—

Color Pattern 1

Color Pattern 2

Color Pattern 3

Color Pattern 4

Define User

Color
return

Standard color pattern at shipment.

Color pattern with a slightly higher contrast than the
standard color pattern.

Color pattern with a dark background and light waveform.(Note)

Monochrome pattern.(Note)

Color pattern that can be defined by the user.

Note: Mainly use color pattern 3 when using in the dark place.
Mainly use color pattern 4 when photographing the display screen.
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User Definition of Display Color

The MS2665C spectrum analyzer has a color pattern function that allows the user to define the color of the
trace waveform, scale, measurement parameters, menu, and other items displayed on the screen.

System

— I Change Color * —> Define User Color * —|

L~ Copy Color Copies one of the four color patterns to the user-defined color pattern.
Ptn from

———> Select Item Select the trace, scale, measurement parameters, menu, or other item
Scaleline by pressing this key, repeatedly.

——> Red 0

Sets red, green, and blue (RGB) in 64 tones each and sets the
color of the selected item.

————> Green 15

——> Blue 63

L———> return

Note: Marker, PTAScreen, Menufield, Menutext, EntryArea, Background, Scalefield, Scaleline,
2ndTrace, 1stTrace, Parameter, Displayline, Trigger, Zone, Temp/Mask, and MultiMarker can
be selected.
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Adjusting LCD Brigntness

L CD Brightness can be adjusted by the following key operations.

System

—> 1 LCD Brightness * —————

SN 1 Highest brightness
N 2 Initial factory set level
N 3
s 4 Lowest brightness
— Off Back light of LCD is switched off.
— return
Note: LCD type display have a particular range of angle for comfortable viewing depending on the

level of brightness of the display.
Inthisinsurument level of brightness (see figure below) variesfrom 1 to 4 asthe point of obsevation
goes form above to below.

,,,,,,,,

08EEEAEAE0

v vV VvV v

« When the display isin backlight off mode, the brightness can be brought back by either setting a display

level 1to 4 or by the |PRESET | key.
e LCD backlight off mode is useful when there is no need for human observation of the display. Also the
speed of processing increased, if the backlight is switched off in remote controlled mode of operation.

9-9



SECTION 9 SYSTEM SETTING AND PRESET FUNCTION

Setting Composite Out

Switching of the Video signa form the Composite Out terminal at the rear panel is carried out by the following
key operations.

System

—_— (Press the More key to display the 2nd page of the menu.)

——> _Normal Selected when no external monitor is connected to the Composite Out terminal.
———> PAL Results in the Video output conforming to PAL (CRT) standard.
———> NTSC Results in the Video output conforming to NTSC (CRT) standard.

——>  return

Conditions Setting at Power-on

Set the state of the screen display when the power is turned on by performing the following key operations.

System
—_— —\% Power On State * ————

———> Before Settings when the power was turned off.
Power Off
EE— Select one.
— Recall Recalls and sets the settings from internal memory.
Memory
— Fixed Fixed in the reset state.
State
— Recall Specify the number of the internal memory to be recalled.
Memory No 1 (For a description of saving to internal register, see SECTION 10.)

——> return
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Setting Mode at Auto Sweep Time

Set the sweep time mode when sweep time is Auto.
Normally, select the Hi-LvI-Acc mode.

In Fast mode, the sweep time becomes fast, but level-measurement error may increase by approx. 1 dB.

System

Auto SWT Select sweep time mode by pressing
—> Hi-LvI-Acc this key when sweep time is AUTO.
Fast

ST 900ms ST 300ms

In Hi-Lvl-Acc Mode In Fast Mode

Setting Date/Time

Set the date and time by performing the following key operations.
System

—> (Press the More key to display the 2nd page of the menu) ————

L~ SetDate* Input Year/Month/Day by pressing Ten keys. (Note)

——> Set Time* Input Hour/Minute/Second by pressing Ten keys.

Note: For an example, when inputting 1st January 1996,

it Y () () () ()

Enter

Month

Enter

by ().
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Erasing Warm up Message

"Warm up" message is indicated on the top right of the display for about 3 minutes after turning on the power.
This message is indicated because it is necessary to wait for frequency to stabilize when a frequency spanis

200kHz or less. This message can be erased.

System

E— —> Erase Warm up Message
"shift system Erase Warm up Message" erases "Warm up" message.

Switching "X-out, Z-out" output specification in a zero span sweep

Using Option 15, sweep signal output, image signals of spectrum analyzer (X, Y, Z:Y -out is the standard, and
X-out/Z-out is an option) can be output and observed by an oscilloscope or the like.
When indicated waveforms are the traces A and B (frequency axes), each signal is output by the following

timing.
eout /\—/I_
Y-out
fe———
unfixed

Z-out | | | |
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Zero Span Sweep: When trace "Time" (time axis), normally Y -out only is output, and X-out and Z-out are not
output. Themodein azero span sweep isusually set at "Digital”.When X-out and Z-out signals are necessary
in a zero span sweep, set the zero-span mode at "Analog”.

System

—_—> —> (Press "More" key to display page 3 of the menu) ——

———> Zero Span Switch zero span sweep mode.

Digital Digital: zero span sweep is performed by digital clock.
— Analog X-out and Z-out are not output.

Analog: zero span sweep is performed by sweep rectangular signal
in the same way as the frequency axes.X-out and Z-out are
output synchronizing with the sweep.

Note: When switching the zero span sweep mode to "Analog”, a sweep duration is limited to 20ms or
more. Even if Option 04 high speed time domain sweep, is mounted, the duration cannot be set at
less than 20ms.

Setting Domein Sweep

Refer the Section 6 " Selecting Sweep Method" " Skipping Sweep".
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SECTION 10
SAVE/RECALL FUNCTION

This section describes saving and recalling of the waveform and parameter data to and from internal register and memory
card, respectively.
It also describes memory card file management.

TABLE OF CONTENTS

INtErNal REGISIET ||| | ettt 10-4
MEMOTY CAMG || et 10-4
Saving Parameter and Waveform Data | ..., 10-5
Recalling Parameter and Waveform Data ||| ..., 10-7
Selecting Recall eM | e 10-9

Memory Card File Management e 10-10
File Deletion and Write Protect 10-11
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SECTION 10 SAVE/RECALL FUNCTION

SECTION 10
SAVE/RECALL FUNCTION

The spectrum analyzer can save the setting conditions (Parameter) and waveform data (Trace) to internal
register and memory card. These data can be recalled and used later.

\

Memory card slot Internal register
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Internal Register

Theinternal register uses the RAM backed-up by a battery in the spectrum analyzer.

Up to 12 parameters and waveform data can be saved. Parameters and waveform data, or parameters only, can
be recalled.

Memory Card

The memory card is an interface that correspondsto JEIDA Ver.4/4.1 type 2, and PCMCIA Rel. 2.0, 2 dots.
Memory capacity can be selected from among 256kB, 512kB, 1024kB, and 2048kB.

Parameters and waveform data can be saved and parameter and waveform data, or parameters only, can be
recalled.

(A 256kB memory can save more than 50 files.)
PTA programs created by external controller, etc. can also be uploaded and downloaded.
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Saving Parameter and Waveform Data

To save the current parameters and waveform data and title to internal register or memory card, perform the
following key operations.
When atitle is necessary, enter it in advance. (See SECTION 12.)

Save

) (e

—> Save to Save to internal register. Enter the register No. from the ten
Int.Regstr keys, then push "Enter" key.
Display the internal register file No., date, and title

—> Display directory. When the entire directory cannot be displayed on
Directory one screen, press this key again to display the next screen.
/Next
1

(Display page 2 of the menu by pressing the More key.)

———> Save to Save to memory card. Enter the file No. from the ten keys,
Mem Card then push "Enter" key.

—= Display Display the memory card file No., date, and title directory.
Directory When the entire directory cannot be displayed on one screen,
/Next press this key again to display the next screen.
—=> Dir Disp Select memory card directory detail/outline display by
Detail pressing this key.
Outline

——> Select Save Select save to memory card 1 or to memory card 2.
Media
2

Note: Since the Save operation overwrites the data written using the same register/file number, check the
directory before doing any saving.
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<Memory Directory> save
No. Date Title
01 97-09-15 Noise Level Measurement
02 97-09-23 FALL 0923
10 97-10-10 SPRT 1010
12 97-11-03 CLTR

Save Int. Reg. NO=

Internal Register Directory Display Screen
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Recalling Parameter and Waveform Data

To recall the saved parameters and waveform data or parameters only from internal register or memory card,
perform the following key operations.

Recall —

> Reg-l Select and recall one from the 12 internal register.

—>_ Reg-2

I% R-eg—lz

1,2
—> Recall from Recall from internal register. Enter the register No. from the ten
Int.Regstr keys.

———> Display

Directory Display the internal register No., date, and title directory. ~ When
/Next the entire directory cannot be displayed on one screen, press this
key again to display the next screen.
—> Recall
Item Select the item to be recalled.
3

—> Recall from
Mem Card Recall from memory card. Enter the file No. from the ten keys.

—> Display
Directory Display the memory card file No., date, and title directory. When
/Next the entire directory cannot be displayed on one screen, press this

key again to display the next screen.
—> Dir Disp

Detail Select memory card directory detail display/outline display
Outline by pressing this key.
—> Recall
Media Select recalling to memory card 1 or to memory card 2.
> Recall Select the item to be recalled.
Item
4
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Notes: [1] Waveform data should be saved in the View storage mode or in the state while stopped after a
single sweep. Resweep immediately after recall clears from the screen display the data saves
during continuous sweep.

[2] The Cumulative and Overwrite storage modes allow the last-swept waveform data to be saved.
[3] Since the system settings described in SECTION 9 MEASUREMENT SYSTEM SETTING
(Coupled Mode) areincluded in the parametersto be saved, they may have changed when recalled.

<File Directory> Recall

Media: Mem Card-1
Unused Area: 205 824 byte
31 Files in \P-2110\TRACE

Name Title Bytes Date Protect

TRACEOO01 DAT Carrier Power Measure
2608 97-05-16 09:04 Off

TRACEQO02 DAT Power steps Measure
2608 97-05-16 09:04 Off

TRACEOQO03 DAT PvsT full frame Measure
2608 97-05-16 09:04 Off

TRACEOO04 DAT PvsT full slot Measure
2608 97-05-16 09:04 Off

TRACEOQO05 DAT PvsT top 10dB Measure
2608 97-05-16 09:04 Off

(Detail)

Recall File No =

<File Directory> Recall

Media: Mem Card-1
Unused Area: 205 824 byte
31 Files in \P-2110\TRACE

No. Date  Title

001 97-05-16
002 97-05-16
003 97-05-16
004 97-05-16
005 97-05-16
006 97-05-16
007 97-05-16
008 97-05-16
009 97-05-16
010 97-05-16
011 97-05-16

Carrier Power Measure
Power steps Measure
PvsT full frame Measure
PvsT full slot Measure
PvsT top 10dB Measure
PvsT Rising edge Measure
PvsT Falling edge Measur
Intermod measure (carr
BS Tx band(800kHz abov
BS Tx band(800kHz belo
BS Rx band(3rd) measure

Recall File No =

Memory Card Directory Display Screen
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SECTION 10 SAVE/RECALL FUNCTION

Selecting Recall Item

Select the item to be recalled by performing the following key operations.

E—— Recall Item *

———> All Trace &

—> AIT&P

Ref Level

Parameter

- View

———> Parameter

——> return

Recall all the waveform data and parameters.

Recall all the waveform data and parameters and
set the storage mode to the View mode
(do not update the waveform data).

Recall the parameters.

—> Parameter except  Recall the parameters other than

the reference level and RF attenuator.

Select the desired item.
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Memory Card File Management

This parameter describes the memory card format, file deletion, and write protect key operation.

Mem Card
— (=
——> Directory * Displays the directory, etc.
—> Format Format a new memory card in MS-DOS format so that it can be
used. (Note)
—> Select Media  Select memory card 1 or memory card 2.

Note: When amemory card isformatted, al the file contents are deleted even if they are write-protected as
described below.
MS-DOS is aregistered trade mark of the Microsoft Corporation.
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File Deletion and Write Protect

To delete afile and set write protect, perform the following key operations.

Mem Card

) — &)

l Directory * —— Trace *
Correction *
Mask *
Template *
Define Menus *
BMP File *

——> Display
Directory
[Next

————> Dir Disp
Detall
Outline

——> Delete

————> File
Protection

——> return

Display the memory card file No., date, and title directory.
When the entire directory cannot be displayed on one screen,
press this key again to display the next screen.

Select memory card directory detail display or outline
display.

Enter the file No. you want to delete from the ten keys.

Write-protect a file. Enter the file No. from the ten
keys. (Note)

Note: The operation above releases write protection of the protected file.
Write-protected files are displayed with "protect” in the memory card directory displayed set to
"on" and cannot be saved or deleted.
Note that the formatting deletes the protected file.
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SECTION 11
COPY/SOUND MONITOR

This section describes the COPY function for hard-copying the contents displayed on the screen, the SOUND function for
monitoring an AM or FM modulated sound signal.

TABLE OF CONTENTS

DIrECEPIOMING ||| . e 11-3
Connecting to Printer and PIOtter e 11-3
Selecting @ Printer/PIOMer ||| . ... 11-4
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Saving Screen Image Data to Memory Card | s 11-9
Selecting MemOry Card ||| e 11-9
EXECULING SAVE ||| e 11-9
Executing Save by Specifying File Number s 11-10
Displaying the Screen Image Data on PC 11-10

Displaying @ TIIE ||| ... ..o 11-11
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FM Wave Sound Monitor 11-13
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SECTION 11
COPY/SOUND MONITOR

Direct Plotting

The spectrum analyzer can output a hard copy of the screen as follows:
[1] Using a printer via RS-232C interface.

[2] Using a printer via GPIB interface.

[3] Using a printer via Centronics (Option) interface.

[4] Output to a plotter in the specified format via RS-232C interface.
[5] Output to a plotter in the specified format via GPIB interface.

However, the printer is limited to HP dot image and EPSON dot image types.
The plotter is limited to HPGL and GPGL types.

Connecting to Printer and Plotter

Connect the spectrum analyzer and printer/plotter as shown below.

Rear panel

Printer or plotter

RS-232C cable m

|

1

Do not use as listen-only.

GPIB cable
(or Centronics cable)
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Selecting a Printer/Plotter

To select printer/plotter, set-up the printer/plotter, feed the paper, stop printing, etc., perform the following key
operations.

Copy Cont

) — (=)

—> Printer Select printer by pressing this key.

———> Plotter Select plotter by pressing this key.

———> BMPfile Save the screen image data to memory card by pressing this key.
to Mem Card

——> Paper Feed Feed the printer paper.

———> Stop Print Stop printing.

———> Plot Location  Reset the plotter pen position to the initial value.
Reset

——> Printer Set the printer type, printing size, and GPIB address.
Setup *

———> Plotter Set the Plotter type, chart size, chart position, item and GPIB address.
Setup *

——> BMPfile Select slot of the memory card to which screen image data is saved.
Save Media *
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Selecting a Printer

To select the printer to use and to set its GPIB address, perform the following key operations.

Copy Cont

Printer
Setup *

SECTION 11 COPY/SOUND MONITOR

HP2225

VP - 600

Magnify
1x1

Printer
Address
18

return

Select an HP dot image printer.
(The HP2225C can be used.)

Select an EPSON dot image printer.
(The VP-600, VP-800, VP-850, etc. can be used.)

Select the vertical and horizontal magnification from among
1x1,1x2,2x1,2x2,2x3,and 2 x4 by pressing this key repeatedly.

Enter the printer GPIB address with the ten keys or up-

down keys.
1x1 1x2
2x1 2x2

2x3

2x4

Print Magnification Selection
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Setting the Plotter

To select the plotter to use and to set its GPIB address, perform the following key operations.

Copy Cont
—

Plotter
Setup *

——> HP-GL
GP-GL

———> Paper
Size *

———> Location *

——> ltem

———> Plotter
Address
18

——> return

11-6

Select HP-GL or GP-GL type plotter by pressing this key.

Set the plotting chart size (A4/A3) and plotting size
(full/Quarter).

Select the plotting position (automatic/top left/top right/bottom
left/bottom right) when plotting size was set to 1/4 (Quarter).

Select the plotting item (all/trace/scale).

Enter the plotter GPIB address with the ten keys or up-down
keys.

p

P

When Quarter Size is Specified for Plotting
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Setting Interface

To set the RS-232C baud rate and interface with external devices, perform the following key operations.

Interface
—
——> RS232C Set the RS-232C baud rate (1200/2400/4800/9600), parity
Setup * (Off/lEven/Odd), data bit (7bit/8bit), and stop bit (1bit/2bit).
—> GPIB Enter the GPIB address of the spectrum analyzer from the ten
My Address 1 keys.
——> Connect to Select the external controller interface from among None,
Controller GPIB, and RS-232C by pressing this key repeatedly.
_None
——> Connect to Select the printer/plotter interface from among None, GPIB,
Prt/Plt RS-232C, and Centronics by pressing this key repeatedly. (Note)
RS232C
——> Connect to Select the interface of peripherals other than printer/plotter from
Peripheral among None, GPIB, and RS-232C by pressing this key repeatedly.
None

Note: When GPIB is selected as the external controller, for Prt/Plt, select from None and RS-232C.
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Executing Hard Copy

11-8

Copy Cont
Start hard copy by pressing the @ key. When the screen-image data saving is selected, saves the data
to the memory card.

Note: Set the printer or plotter to the ON LINE mode.

Notes: « Some printer and plotter models take a considerable time to output a hard copy. This may cause a
time-out error in the spectrum analyzer and the hard copy operation may be interrupted.
In this case, modify the time-out setting value via GPIB using an external controller.
Nes-BASIC............ PRI NT A @1; " GTCOUT A 60"
PTL oo PUT A" GTOUT A 60"

Integer represented in units of second(s)
* Immediately after setting the copy execution, the sweep stops for afew seconds because of editting

process of the data. After restarting the sweep, and beginning the printing at printer/plotter; the
parameters etc. can be set. After completion of the current copying, perform the next copying.
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Saving Screen Image Data to Memory Card

The screen display contents can be saved to amemory card as a BM P-format(standard image data format of the
Windows) file. After saving, the filein the memory card can be opened on the Windows of PC.

Selecting Memory Card

To select the screen-image-data saving function and the memory-card slot at the front panel, perform the
following key operations.

Copy Cont

) — (=

—> BMP file Select the screen-image-data saving function.
to Mem Card

Copy Cont ——1_9 BMP file

———> Mem Card-1 Save data to the memory card at the upper slot.
(Upper slot)

——> Mem Card-2 Save data to the memory card at the lower slot.
(Lower slot)

Executing Save

Copy Cont
Saves the screen-image data to a memory card by pressing the key.
File name to be saved is automatically numbered.

When the menu is displayed in this saving mode, it isalso saved asit is.
Use the memory card which is formatted by the spectrum analyzer.
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Executing Save by Specifying File Number

To save the screen-image data to amemory card by specifying afile number to be saved, perform the following
key operations..

Save
_— Recall l (Press the More key to display —

the 3rd page of the menu)

———> Save Enter the file No. to save from the ten keys.
BMP file
to Mem Card

——> Display Display the screen-image-data file directory on the memory card.
Directory
INext

———> Dir Disp Select memory-card directory detail display or outline display.
Detall
Outline

——> Save Select memory card on which the data is saved.
Media

After deleting the menu and data input in this saving mode, only the screen-image-datais saved.
Use the memory card which is formatted by the spectrum analyzer.

Displaying the Screen Image Data on PC

The saved screen image data can be displayed on a personal computer(PC) with atool on PC (ex. the paint
brush of Windows).
The saved files on amemory card are in the directory as shown below.

¥P-2110¥COPY ¥COPY 001.BMP

File No.
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Displaying a Title

A character string of up to 19 letters can be displayed in the title display field at the top of the screen.
To display atitle character string, perform the following key operations.

Title

) — ()

> Comment Select the comment to be displayed on the screen from among
_Title None, Date, and Title by pressing this key repeatedly.
——> Edit Title Input and edit the title. Uppercase alphanumeric characters,

lower-case alphanumeric characters, numeric characters, and
symbols can be used. Enter the characters with the rotary knob or

up-down keys.

Title:Meas Fre q Count On

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopﬂrstuvwxyz
0123456789-+*/=1"#$%&" () "
nafy{r:;,.<>7_

Select the charcters by
turning the rotary knob,
After setting the title,

press the [Return] key.

Edit

Insert

Delete

Clear

return

Title Edit Screen

Move Title cursor to the left.
Move Title cursor to the right.
Insert one character.

Delete one character.

Clear Title.
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SOUND Monitor

The spectrum analyzer has a SOUND monitor function which demodulates an AM or FM modulated signal so
that the sound can be listened to using the built-in speaker.

To listen to the sound, first set the center frequency to the receiving frequency, then set the display mode to the
time domain mode. Second, perform the following key operations, depending on the modulation system.

Sound

=) — ()

——> AM Demodulate AM waves.

————> Narrow FM Demodulate narrow FM waves.

(For communication) Select the monitor

> Wide FM Demodulate wide FM waves. source.
(For broadcasting)
> Off Turn off the sound monitor.
——> Volume Adjust the volume with the rotary knob or up-down keys.
6
Note: In spite of setting the center frequency to the desired receive frequency, the sound may not be able

to be monitored, correctly, because of the RBW center-frequency error calibration.
In this case, turn off the RBW center-frequency error calibration, as shown below.

Cal
E— @ l (Press the More key to display —

the 2nd page of the menu)

——> Freq Cal Press this key to turn off the calibration.
On Off

When Freq Cal turned Off, the displayed waveform moves by the error amount.
When the Sound Monitor is not used, turn On the Freq Cal.
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AM Wave Sound Monitor

Since the spectrum analyzer is not equipped with the AGC circuit that is used in general AM receivers, the
reference level must first be set to the optimum value depending on the receiving level.
In the time domain display (linear scale) mode, set the reference level so that the waveform shown below is

displayed.
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FM Wave Sound Monitor

An FM wave is different from an AM wave in that the sound output level is not changed by the input level.
When compared to the reference level, atoo low input level resultsin deterioration of the S/N ratio. Therefore,
the input level should be set so that it is preferably equal to the reference level.
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SECTION 12
PTA/DEFINE FUNCTIONS

This section describes the PTA function which uses the spectrum analyzer as the controller and the define function which
allows definition of PTA automatic measurement program execution, etc. by user key.

TABLE OF CONTENTS

PTA Program Editing and Loading ... 12-3
Setting PTA PIOGram e, 12-3
Loading and Executing PTA Program e 12-4
Loading and Executing Library Program e, 12-5

User_Deﬁnition FUnCtion ...................................................................................................................... 12_6
Defining USEr MENU e 12-7
Example of User-Definition Operation 12-8
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SECTION 12
PTA/DEFINE FUNCTIONS

PTA Program Editing and Loading

Input and edit the PTA program by external computer editor by PTL language (BASIC-like interpreter). For
further details, refer to the operating instructions of the PTA Control part.

L oad the edited program to the spectrum analyzer program memory (192 kilobytes) viathe RS-232C/GPIB
interface or amemory card.

The measurement data can be directly accessed as variables by system variable, system subroutine, and system
function.

Setting PTA Program

To set aPTA program and library, perform the following key operation.

PTA

G- ()——

———> PTA Program * Set the PTA program list display, selection, loading,
execution, stopping, etc.

L > PTA Library * Set the PTA library (set of program subroutines) file
display, selection, loading, library program display, selection,
deletion, execution, stopping, etc.
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Loading and Executing PTA Program

To load and execute a PTA program, perform the following key operations.

PTA  ——

G- ()

o

PTA Program *

—> Run
———> Stop
————> Cont

> Reset

—> Prog List

————> Cursor Up

————> Cursor Down

——> Load

—> Run
2

—> F1
—> P2
—> F3
——> F4
——> F5
3

—> Yes

12-4

Execute PTA program.

Stop PTA program execution.

Restart stopped execution.

Stop PTA program execution and initialize user-defined
variables, etc.

Turn off PTA.

Display PTA program files list.

Move list display cursor up.

Move list display cursor down.

Load PTA program specified by cursor.

Execute PTA program.

Switch 0/1 state of system variable EX1 used by PTA.
Switch 0/1 state of system variable EX2 used by PTA.
Switch 0/1 state of system variable EX3 used by PTA.
Switch 0/1 state of system variable EX4 used by PTA.
Switch 0/1 state of system variable EX5 used by PTA.

Return character string "YES" for PTA program INPUT
statement.

Return character string "NO" for PTA program INPUT
statement.
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Loading and Executing Library Program

To load and execute alibrary program, perform the following key operations.

PTA ———

- )

S PTA Library *

———> Library Open the operation menu for the currently loaded library
Memory * programs.

——> Library Open the operation menu for the library files in the
File * memory card.

——> return

—> Corsor Up Move the list display cursor up.

> Cursor Down Move the list display cursor down.

———> Load Load the library file displayed by the cursor.

———> File/Page Display a list of library files.

L~ Check File Display a list of the library programs saved in the specified

——> return library file.

——> Corsor Up Move the list display cursor up.

— Cursor Down Move the list display cursor down.

———> Execute Execute/stop/resumel/initialize the library program specified

by the cursor.

————> Library Display a list of loaded library programs.

————> Remove Delete the library program specified by the cursor.

L > return
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User-Definition Function

This paragraph describes the define function that allows definition of library program execution or normal key

operation, etc. by user key.

Define

G — ()

I———>  Define Menus * Set user definition source and destination and delete user
definition.
———>  Edit Menu Edit user key and user menu titles.
———> Initialize Reset user-defined menus.
Menus
——>  Load/Save Load and save user-defined file to specified memory card.
Def Files
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Defining User Menu

To select the library programs or n

ormal key operations, etc. that are frequently used and to define their

function in the user keys, perform the following key operations.

pefine

G- ()

———> Define Menus

— >~ Select Source
Lib Prgm

——> Select Source
Menu
— > Select Dest

Menu

——> Set source
into Dest

> Delete Dest

Select one of the library programs as the user-definition source

Select a normal menu as the user-definition source menu.
Normal key operation can be directly input as the source.

Select the destination from among the user menus. User key
operation can be directly input as the destination.

Define the selected source in the (selected destination) user
key.

Delete the user destination defined in the user key.
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Example of User-Definition Operation

To define the frequency count measurement function in the Userl F1 key, perform the following key operations.

The following aso explains an example of key operation which makes the title of that key "Meas Freq".

[1] Select the source by " Define Menus Select Source Menu" key operation.

[2] Set frequency count measurement start at the source by " Frequency Count Count On" key
operation.

[3] Select the destination by " Define Menus Select Dest Menu" key operation.

[4] Set the Userl F1 key asthe destination by " " key operation.

Source Destination
F1-Key Fl-Key
Freq Count User-1
Count On —

User Definition Screen Display

[5] Execute user key definition by " Define Menus Set source into Dest" key operation.
[6] Perform " Edit Menu Select Source" key operation and select the Userl F1 key by

" " key operation.
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[7] Perform Edit Menus Edit F-key menu key operation and enter "Meas Freq" at the title edit

screen shown below by rotary knob and soft key operation.

Title:Meas Fre q Count On

ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijklmnopgrstuvwxyz
0123456789-+*/=1"#$%&" () °
neafry{}:,;..<>?_

Select the charcters by
turning the rotary knob,
After setting the title,

press the [Return] key.

Edit

Insert

Delete

Clear

return

Title Edit Screen

Move Title cursor to the left.

Move Title cursor to the right.

Insert one character.

Delete one character.

Clear Title.

[8] Pressthe key and check if the following is displayed at the F1 function key. Also press the Userl

key and check if frequency measurement is performed.

—_> Meas Freq

Count On

>
% ——
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SECTION 13
MEASUREMENT

This section describes the Measure key and the operating procedure for actual measurement examples.
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Measure Measurement Function

Various application measurements can be selected by performing the following key operations.

—T1—>  Frequency

Count *

— Noise
Measure *

—> C/N Ratio
Measure *

—> Channel
Power
Measure *

—> Occ BW

Measure *

—> AdJ ch pwr
Measure *

—> Time
Template *

—> Burst
AvgPower *

—> Off

Measure the marker frequency at high resolution.
Select the resolution from among 1 kHz, 100 Hz, 10 Hz, and 1 Hz.

Measure the absolute value of the total noise power of the zone marker
range.

Measure the carrier signal and noise power ratio.

Total power with in the zone indicated by zone marker is measured.
It is possible to enter an arbitrary calibration value.

Measure the occupied bandwidth. Select the XdBDOWN mode or N%
of POWER mode.

Measure the adjacent channel leakage power.

Select the channel separation, channel bandwidth, measurement mode,
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.

Set the frequency domain standard line and judge quality relative to the
standard. Select the mask table, mask movement, measurement mode,
mask table creation, mask table load/save, etc.

Set the time domain standard line and judge quality relative to the
standard.

Select the template table, template movement, measurement mode,
table creation, table load/save, etc.

Measure the average power of a burst signal in the time domain. Select
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Frequency Measurement Function

To measure the marker frequency at high resolution, perform the following key operations.

_— Frequency —F—> Count On Start frequency measurement.
Count *

> Count Off End frequency measurement.

—> SetUp* Select the measurement resolution from among 1 kHz, 100 Hz,
10 Hz, and 1 Hz.

—> return

Note: « |f the RBW istoo small compared to frequency span, it takes more times to count because of the
internal automatic tuning operation.
Conversely, if the RBW istoo large and another signal exists near the measurement signal (within
the 20 multiple of the RBW), the automatic operation may catch it. So, select the appropriate
RBW value.

« In the following cases, the frequency may not be counted correctly because of the undesired

adjacent noise.
(@ Signal level islessthan -30 dB from reference level.
(@ Level difference between signal and noise is less than 20 dB.

Measuring Noise Power

To measure the total noise power of the zone marker range, perform the following key operations.

_ Noise Meas On Start measurement.
Measure *

Off End measurement.

return
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Measuring C/N Ratio

To measure the C/N ratio, perform the following key operations.

_— C/N Ratio Meas On Start measurement.
Measure *

Off Stop measurement.

return

Channel Power

Total power with in the channel specified by zone marker is measured.
It ispossible to set an arbitrary calibration value.

—>  Channel —

—> Meas On Start measurement.
Power
Measure *
> Off End measurement.
> Correction Enter calibration value.
Factor
—> return

Measuring Occupied Bandwidth

To measure the occupied bandwidth, perform the following key operations.

Measure _— Occ BW Execute Execute measurement.
Measure *

Setup * Select the XdBDown mode or N%
of Power mode.

return
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Measuring Adjacent Channel Leakage Power

To measure the adjacent channel |eakage power, perform the following key operations.

e

Measure *

> Ch Sepa-1
12.5 kHz

—> Ch Sepa-2
25.0 kHz

—~ ChBW
8.5 kHz

—> SetUp*

—> _return

Execute measurement.

Set channel separation to 12.5 kHz.

Set channel separation to 25.0 kHz.

Set the channel bandwidth.

Select the measurement mode, ACP graph display On/Off, and
channel centerline/BW line display On/Off.

Pass/Fail Judgment by Mask

To perform pass/fail judgment relative to the frequency domain standard line (mask), perform the following

key operations.
_— Mask * ——> Check
Pass/Fall
> Selest
_Mask Table

—> _Move Mask

> Sertup
Mask Table

> return

13-6

Execute pass/fail judgment relative to the
standard line.

Select one of the five mask tables.

Enter the frequency (Hz) and level (dB) and move
the current mask.

Create a mask table and load and save it from
memory card.
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Pass/Fail Judgment by Time Template

To perform pass/fail judgment by time domain template, perform the following key operations.

—

Template *

Check
Pass/Fall

Select
Temp Table

Move
Template

Set up
Temp Thl

return

Execute pass/fail judgment by time template.

Select one of the five template tables.

Enter the time (msec) and level (dB) and move
the current template.

Create a template table and load and save it from memory
card.

Measuring Burst Average Power

To measure the average power of aburst wavein the time domain mode, perform the following key operations.

——>  BurstAvg

Power *

>

Execute

Start
Point
100

Stop
Point
200

return

Execute measurement.

Set the measurement start point of the burst signal
on the screen with the ten keys or the rotary knob.

Set the measurement end point of the burst signal
on the screen with the ten keys or the rotary knob.
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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 and F*: << >> indicates a soft key.

Example of C/N Ratio Measurement

* In C/N measurement, set the detection mode set to the Sample mode, unless specified otherwise.
(Pressing [A,B] until F1: <<Trace A>> isdisplayed, then set the mode by pressing F1: <<Trace A>>, F6:

<<Detection>>, and F3: <<Sample>>.)

(1) Measurement block diagram

Unmodulated

) Spectrum Analyzer
signal source

e Centerfrequency : 1.9GHz
o Offset frequency  : 100 kHz

(2) Measurement procedure toous
Step Procedure

1 [Preset], F1: <<Preset All>>

2 Span frequency setting : [Span], [4lm [0], [0], [kHZ] Set to 3 or 4 times the offset frequency.
(Here, the span frequency was set to 400 kHz.)

3 Reference level setting : [Amplitude], [2], [0], [dBm]

4 Center frequency setting: [Frequency], [1], [.], [9], [GHZ]

5 RBW setting : [RBW], [3], [kHZ]

6 Marker setting : [Marker], F5: <<Zone Width>>, F1: <<Spot>>

7 Peak (frequency, level) setting: After 1 sweep, press[ — CF] and [ - RLV].

8 Marker position setting : [Marker], F2: <<DeltaMarker>>, [1], [Q], [O], [kHZ] (Becomes the
offset frequency.)

9 CI/N ratio measurement: : Press[Measure] until F3: <<C/N Ratio Measure>> is displayed,

then press F3: <<C/N Ratio Measure>> and F1: <<Meas On>>. Each time sweep isre-
freshed, the measurement result is displayed at the upper left-hand corner of the screen.
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0 Measurement result example: —119.14 dBc/Hz

O When wanting to change the offset frequency and make measurement: Press[Marker], then set the offset
frequency with the rotary knob or ten keys.

0 Changethe RBW value and select the best C/N measurement value. Also makethe ATT value minimum.

CrN:—-119. 14 dBc-H= C~N Meas
RB 3kH=z=xn AT 2Z20dB1t

RLV: 1.80dBm V8 3kH=z3t ST _140ms
108~ Tr-A

T
——|m—f -}~

CFz:1.9000016GH= Sparm:=400kH=

Example of C/N Ratio Measurement

Note: » When the marker frequency is moved at the reference marker point(peak point of the carrier

signal), the measurement result does not become 0 dB.
Thisis because the carrier signal (on which the reference marker is positioned) is considered as a

noise, and the detector adds the correction value to the carrier.
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Example of Power (Noise) Measurement
(Frequency Domain, Continuous Wave)

¢ When making power measurements, set the detection mode to the Sample mode, unless specified otherwise.

When measuring the carrier-off |eakage power and adjacent channel |eakage power of Japan digital cordless

telephone systems (burst wave), set the detection mode to the Pos Peak mode.

(1) Measurement block diagram

Unmodulated
signal source

Spectrum Analyzer

/BOOMH:

800. 05MH:

 Center frequency : 800 MHz

 Span frequency width . 400 kHz

» Measurement center frequency : 800.05 MHz

» Measurement frequency bandwidth : 50 kHz

(2) Measurement procedure

Step Procedure
1 [Preset], F1: <<Preset All>>
2 Span frequency setting . [Span], [4], 0], [Q], [kHZ]
3 Reference level setting . [Amplitude], [2], [0], [dBm]
4 Center frequency setting  : [Frequency], [8], [0], [O], [MHZ]
5 RBW setting . [RBW], [3], [kHZ]
6 Peak(frequency, level) setting: After 1 sweep, press| — CF] and [ - RLV].
7 Zone center position setting : [Marker], F5: <<Zone Width>>, F1: <<Spot>>, [Marker],

F1: <<Normal Marker>>, [8], [O], [Q1, [.], [O], [5], [MHZ]

8 Zone marker width setting : [Marker], F5: <<Zone Width>>, [5], [0], [kHZ]
9 M easure power(noise) . Press[Measure] until F2<< Noise Measurement>> is displayed,

then press F2: <<Noise Measure>> and F1; <<Meas On>>.
Each time sweep is refreshed, the total power value of the zone
marker range (measured value) is displayed at the upper left-
hand corner of the screen.
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OOMeasurement result example: —70.81 dBm/ch
O When wanting to change the zone marker position and make measurements. After pressing [Marker], set
the position (frequency) with the ten keys.

O Applications: «  Carrier-off leakage power (PHS) measurement
» Adjacent channel leakage power (PHS) measurement

Abs Noise: Noise Meas
-62.79 dBm-ch RB 3kH=1t AT 220dB=x
RLV: 3.20cdBm VB 3kH= ST 140ms
1 odg~ ﬂ Tr—A

gif

Zome W) dthl =
lmtoBEelelel s L)

-al-=} -4

.......................................................

N

WRYiANLE
= NI

T gl

3
3

CFz:800. 0016MH= Sparn: 400kH=

Example of Power (Noise) Measurement
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Example of Channel Power Measurement
(Frequency Domain, Continuous Wave)

*  When making power measurements, set the detection mode to the Sample mode, unless ified otherwise.
When measuring the carrier-off |eakage power and adjacent channel |eakage power of Japan PHS systems
(burst wave), set the detection mode to the Pos Peak mode.

(1) Measurement block diagram

/BOOMH:

800. 05MH:

Unmodulated
signal source

Spectrum Analyzer

 Center frequency : 800 MHz
 Span frequency width . 400 kHz
» Measurement center frequency : 800.05 MHz

* Measurement frequency bandwidth : 50 kHz

(2) Measurement procedure

Step Procedure
1 [Preset], F1: <<Preset All>>
2 Span frequency setting . [Span], [4], 0], [Q], [kHZ]
3 Reference level setting . [Amplitude], [2], [0], [dBm]
4 Center frequency setting  : [Frequency], [8], [0], [O], [MHZ]
5 RBW setting . [RBW], [3], [kHZ]
6 Peak(frequency, level) setting: After 1 sweep, press[ — CF] and [ - RLV].
7 Zone center position setting : [Marker], F5: <<Zone Width>>, F1: <<Spot>>, [Marker],

F1: <<Norma Marker>>, [8], [0], [0], [.], [0, [5], [MHZ]

8 Zone marker width setting : [Marker], F5: <<Zone Width>>, [5], [0], [kHZ]
Measure Channel Power . Press[Measure] until F4<< Channel Power measure>> isdis-
played, then press F4: <<Noise Measure>> and F1; <<Meas
Oon>>,

Each time sweep is refreshed, the total power value of the zone
marker range (measured value) is displayed at the upper left-
hand corner of the screen.

F5: <<correction factor>> , an arbitrary calibration value can be
entered.
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O Measurement result example: —70.81 dBm, —152.72 dBm/Hz

0 When wanting to change the zone marker position and make measurements: After pressing [Marker], set
the position (frequency) with the ten keys.
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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

Digital

modulation (PHS)
signal source

e Center frequency
e Timespan

(2) Measurement procedure

Measurement zone
-_— _> ( —_—

o

Spectrum Analyzer !

Power level

I

: 19GHz W

c1ms . .
Start Point Stop Point

Step

Procedure

1

2

10

11

13-14

[Preset], F1: <<All>>.
Time domain

Reference level setting
Center frequency setting
RBW setting

VBW setting

Time span setting

Reference level setting

Time span setting

Trigger setting

Time delay setting

. Press[Trig/Gate], F5: <<Delay

: [Time] or [Span], [0], [HZ]

: [Amplitude], [2], [0], [dBm]

: [Frequency], [1], [], [9], [GHZ]

. [RBWI, [1], [MHZ]

: [VBW], [1], [MHZ]

: [Time], F2: <<Time Span>>, [5], [msec]

. After one sweep, press[->RLV] and [Amplitude] and raise the

reference level about 3 dB with the rotary knob.

: [Time], F2: <<Time Span>>, [1], [msec]

. Select Triggered with [Trig/Gate], F1: <<Trigger>>.

F2: <<Trigger Source>>, F1: <<Video>> (Apply video
trigger) Select rise with F5: <<Trig Slope>>.

PressF1: <<TrigLevel>>, then set the trigger level with the
rotary knob.

Time>>, then set the signal waveform “Trigger level

to the left of center of the screen with
the rotary knab.

Delay time
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Step Procedure

12 Single sweep : [Single]

13 Measurement preparation : Press[Measure] until F2: <<Burst Avg Power>> is displayed,
then press F2: <<Burst Avg Power>>,

Measurement zone setting : Press F3: <<Start Point>>, then set the measurement zone start

position with the rotary knob.
Press F2: <<Stop Point>>, then set the measurement zone stop
position with the rotary knob.

14 Power measurement : F1: <<Execute>>. The measured valueis displayed at the top

|eft-hand corner of the screen.

0 Example of measurement result: —16.84 dBm, 20.7 uW

O When finding the average power between burst frames,
measurement should be performed by setting the measurement

— = ={~ Measure — —

zone to the burst frame time. (burst frame)

O Applications: «  Spurious radiation strength measurement

ment zone

(PDC, PHS) _1
° Antennapower measurement Start' Point Stop Point
(PDC, PHS)

Power:-0.72 dBm Burst Powe
Q.8350 mK RBt1MH=3x% AT 20dB
RLV: 4.90dBm vBti1MH=1t

r_vm TN T Tr‘-"im&
+—1t + T T

I R BTG A

N
DT:=:-42us TS:1.0ms Fz1.900000000GH=

Power Measurement (Time Domain) Example 1
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13-16

Power:—-0.72 dBm Burs+t Powe
0.850 mW RBt1MH=t AT Z20odB
RLV: 4.90dBm VvBti1MH=1t

e e

I BTG A

h |
DT: -42us TS:1.0ms Fz1.900000000GH=

Power Measurement (Time Domain) Example 2



SECTION 13 MEASUREMENT

Example of Time Domain Peak Detection

e Thetime domain detection modeisinitialy set to the sample detection mode. When the time axis sweep time
was set to more than 20 ms, the positive peak detection mode can be selected.

(1) Measurement block diagram

Digital modulation

Spectrum Analyzer

signal source
e Center frequency : 19GHz
e Timespan : 20ms

(2) Measurement procedure

Step Procedure

1 Set in accordance with steps 1 to 9 of the power measurement procedure of paragraph 5 Power
Measurement (Time Domain).
Set <<Time Span>> of step 7 to 20 ms.

2 DET MODE menu display : Press[Time] until F6: <<Detection>> is displayed.
Select F6: <<Detection>>, F2: <<Pos Peak>>.

Power:z1.10 dBm Detection
1.30 miA RBt1MH=
RLV: 4.90cdBm VBt I MH=z® Norma l
4‘ v*r‘v T v
| Pos Peak
Sample

.................................

Neg Peak

B 1 _;-lel\'. day aaJdls A Lot .
returrn
h |
DTz:-64940us TS: 20ms F:1.900

Example of Positive Peak Detection Mode
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Example for Occupied Frequency Bandwidth
(Burst Wave)

¢ For burst waves, set the detection mode to the Pos Peak mode.

(1) Measurement block diagram
1.9 GHz

, Occupied ffrequency bandwidth
Digital 0dBm ‘ :

modulation (PHS) Spectrum Analyzer
signal source

—_— : ——
. '

» Center frequency : 19GHz
» Span frequency width : 800 kHz
* RBW : 1kHz

e VBW : 1kHz

e Sweeptime : 3s

(2) Measurement procedure

Span Procudere
1 [Preset], F1: <<Preset All>>
2 Span frequency setting . [Span], [8], [0], [Q], [kHZ]
3 Reference level setting . [Amplitude], [O], [dBm]
4 Center frequency setting @ [Frequency], [1], [.]. [9], [GHZ]
5 RBW setting : [RBW], [1], [kHZ]
6 VBW setting : [VBW], [1], [kHZ]
7 Sweep time setting : [Sweep Time], [3], [9]
8 Single sweep . [Sweep]
9 Measurement preparation : Press[Measure] until F1: <<Occ BW Measure>> is displayed,

then press F1: <<Occ BW Measure>>.

10 99% method setting . Select N% of Pwr with F5: <<Setup>>, F1: <<Method>>.
F2: <<N% Ratio>>, [9], [9], [Enter]

11 Occupied frequency bandwidth method: F6: <<Return>>, F1: <<Execute>>. The measured
value is displayed at the top left-hand corner of the
screen.
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0 Example of measurement result: OccBW: 245 kHz, CTR: 1.899996 GHz

0 Application: Occupied frequency bandwidth (PDC, PHS, etc.)

OccBW:225.6 kH= —Oco BW_ __
CTR:1.9000040 GH=x= RB 1kH=z1xt AT 20dB
RLV: 0. 00dBm VB 1kH=zx ST 3.0sx
1 0dg~ : : Ter—-A

CF:=1.9000000GH= Span:800KkH=

Example of Occupied Frequency Bandwidth Measurement
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Example of Spurious Radiation Strength
Measurement (Burst Wave)

« For burst waves, set the detection mode to the Pos Peak mode.

(1) Measurement block diagram 3 A IR )

Burst Trig Output Trig in PldBm]
| v
Digital CF:900 MHz
modulation (PDC) Spectrum Analyzer
signal source 0dBm
Detection: Frequency
» Sweep frequency range : 10 MHz to 3 GHz
* RBW : 1MHz
e VBW : 1 MHz
e Sweeptime 1 60s
Power measurement:
e Span frequency width : OHz
e RBW : 100 kHz
e VBW : 10kHz
e Sweeptime : 20ms

(2) Measurement procedure

Step Procedure
(A) Spurious detection
1 [Preset], F1: <<Preset All>>.
2 Sweep frequency range setting . [Frequency], F3: <<Start Freg>>, [1], [O], [MHZ], F3:
<<Stop Freg>>, [3], [GHZ]
3 Reference level setting : [Amplitude], [5], [dBm]
4 RBW setting . [RBW], [1], [MHZ]
5 VBW setting : [VBWI], [1], [MHZ]
6 Sweep time setting . [Sweep Time], [6], [0], [9]
7 Single sweep : [Single]
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Step Procedure

8 Multimarker setting : [Shift], [Marker] (Multi Mkr), F2: <<Highest 10>>, F5:

<<Marker List>>.
Main and spurious lists (frequency and level of each) are
displayed.
(B) Spuripus radiation strength measurement
(Example: Assume that the frequency obtained from the list is 1.8 GHz.)

9 Time domain: [Marker], F3: <<Marker Off>>, [Time]

The following measures the power by the same procedure as power measurement (time
domain).

10 Center frequency setting  : [Frequency], [1], [.], [8], [GHZ]

11 RBW setting : [RBW], [1], [0, [0], [kHZ]

12 VBW setting : [VBW], [1], [0], [kHZ]

13 Press pressing . [Time] until F2: <<Time Span>> is displayed, then press F2:
<<Time Span>>, [2], [0], [ms].

14 Trigger setting . Select Triggered with [Trig/Gate], F1: <<Trigger>>.

Select Risewith F2: <<Trigger Slope>>, F3: <<External>>,
F1l: <<-10to 10V>>, F5: <<Trig Slope>>.
F4: <<Trig Level>>, [2], [V]

15 Press . [Trig/Gate], F5: <<Delay Time>>, then set Delay Time with the
rotary knob so that the signal waveform movesto the left of center
of the screen.

16 Single sweep : [Single]

17 Measurement preparation : Press[Measure] until F2: <<Burst Avg Power>> is displayed,
then press F2: <<Burst Avg Power>>,

18 Measurement zone setting : Press F3: <<Start Point>>, then set the measurement zone start
position with the rotary knob.

Press F4. <<Stop Point>>, then set the measurement zone stop
position with the rotary knob.

19 Power measurement . F1. <<Execute>>. The measured value (P, ) is displayed at the

top left-hand corner of the screen.

[Example of measurement result: —57.05 dBm, 1.97 pW
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Step Procedure

(C) Spurious ratio strength ratio (relative to carrier power)
20 Set the center frequency to the carrier frequency and measure the carrier power (P) by execut-
ing steps 15, 16, 17, and 18.

Spurious radiation strength ratio: (P,) — (P) [dB]

MKR: 28MH= M List
1 12.08d RB 1MH=zzx: AT 20dB
V: S.00dBme VB 1MH=zx ST 60sn
H ! . Tr—-A
! : <
4
' ]
' - .
1 +
STz 1 OMH= SP:3. 000GH=
Marker List
¥ 13 28 MHz 12.08 dBm
2: 919 MH= 2.24 dBm
3: 1.798 GH= -40.91 dBm
4:
S:
(=X 1%
7=
8:
9=
10z
Example of Spurious Detection
Power: -45.50 dBm Burst Powe
0. 0000283 mKW RBt100KkH=Z® AT 20dB8
RLV: S.00dBm vB+1 OkH=s
1 dag~ Tr=1 ime
LVPIVIER
) TNt
. s~ s It st i
X
DT:-S20us TS:20ms F:1.800000000GH=

Example of Spurious Strength measurement
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Examples of Carrier-Off Leakage Power
Measurement (Time Domain Spectrum Analysis)

Example 1 When external trigger used

¢ Set the detection mode to the Pos Peak mode.

(1) Measurement block diagram

Burst Trig Output Trig in
| i

Digital

modulation (PHS) Spectrum Analyzer .~ When carrier on

signal source RF
« Input signal frequency - 1L.9GHz When catrier off
* Center frequency : 1906.55 MHz .
« Span frequency width : 24 MHz ST Span24MHz - --mmooees =
« RBW : 300 kHz
* VBW : 3MHz
* Sweep time t4s

(2) Measurement procedure

Step Procedure
1 [Preset], F1: <<Preset All>>
2 Time domain setting : [Time]
3 Reference level setting : [Amplitude], [2], [O], [dBm]
4 Center frequency setting  : [Frequency], [1], [.], [9], [GHZ]
5 RBW setting : [RBW], [1], [MHZ]
6 VBW setting : [VBW], [1], [MHZ]
7 Time domain setting : [Time], F2: <<Time Sweep>>, [5], [msec]
8 Reference setting . After one sweep, press[ - RLV].
9 Trigger setting . Select Triggered with [Trig/Gate], F1: <<Trigger>> and select

Risewith F2: <<Trigger Source>>, F3: <<External>>,
F1l: <<-10to 10>>, and F5: <<Trig Slope>>.
F4: <<Trig Level>>, [2], [V]
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Step Procedure
10 RBW setting : [RBW], [3], [0], [Q], [kHZ]
11 VBW setting : [VBW], [3], [MHZ]
12 Gate setting . Press[Trig/Gate] until F1: <<Gate Sweep> is displayed.

Select On with F1: <<Gate Sweep>>.

F2: <<Gate Setup>>, F1:

<<Gate Delay>>, and set the L& . Gate length _>|
gate delay lineto the carrier-off l
region with the rotary knob. '
F2: <<Gate Length>>, and set ]

the gate length as shown at the Gate delay line
right.

13 Span frequency setting : [Span], [2], [4], [MHZ]
14 Center frequency setting  : [Frequencyl], [1], [9], [O1, [6], [.]., [5]. [5], [MHZ]
15 Sweep time setting . [Sweep Time], [4], [9], [Single]

(A) Carrier-off leakage power value P(OFF)

16 Multi MKkr setting : [Shift], [Marker] (Multi Mkr), F2: <<Highest 10>>, F5:
<<Marker List>> A carrier-off leakage power list (frequency
and level of each) is displayed. At thistime, if the message
"Can not search” is displayed, press [Peak Search].

[Example of measurement result: —82.57 dBm

(B) Carrier-on leakage power value P(ON)
17 Turn off the gate . Press[Trig/Gate] until F1: <<Gate Sweep>> is displayed.
Select Off with F1: <<Gate Sweep>, then press[Singl€].

18 Marker setting . [Peak Search] The power when the carrier ison is displayed.
[Example of measurement result: —15.57 dBm.

Carrier off/on power ratio: P(L)—P(O)
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Example 2 When Wide IF Video trigger used
e Set the detection mode to the Pos Peak mode.

(1) Measurement block diagram 1.9 GHz
Digital '
modulation (PHS) Spectrum Analyzer
signal source RF
* Input signa frequency : 1.9GHz
» Center frequency : 1906.55 MHz
e Span frequency width . 24 MHz
* RBW : 300 kHz § When carrier off
e VBW : 3MHz ! X
+ Sweeptime T 4s ST Span24MHz - ===momoos =
(2) Measurement procedure
Step Procedure
1 Select Independent with [Preset], F1: <<Preset All>>, [Shift], [1] (System), F1: <<Couple>>.
2 Reference level setting . [Amplitudg], [2], [0], [dBm]
3 Center frequency setting  : [Frequency], [1], [.], [9], [GHZ]
4 RBW setting : [RBW], [1], [MHZ]
5 VBW setting © [vBW], [1], [MHZ]
6 Time span setting . [Time], F2: <<Time Span>>, [5], [mg]
7 Reference level setting . After 1 sweep, press[ - RLV].
8 Trigger setting . Select Triggered with [Trig/Gate] and F1: <<Triggered>> and
set to the level at which the trigger isto be applied by changing
F1: <<Trigger Level>>to High, Middle, or Low.
(Use Low as much as possible.)
9 RBW setting : [RBW]I, [3], [0], [0], [kHZ]
10 VBW setting : [VvBW], [3], [MHZ]
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Step Procedure

11 Gate setting . Press[Trig/Gate] until F1: <<Gate Sweep>> is displayed.
Select Onwith F1: <<Gate Sweep>>.
Press F2: <<Gate Setup>>, F1:
<<Gate Delay>> and set the - Gate length —
gate delay lineto the carrier-off
region with the rotary knob.

PressF2: <<Gate Length>> l
and set the gate length as shown Gate delay line
in the figure at the right with

the rotary knaob.

12 Span frequency setting : [Span], [2], [4], [MHZ]
13 Center frequency setting  : [Frequency], [1], [9], [O], [6], [.]., [5]. [5], [MHZ]
14 Sweep time setting : [Sweep Time], [4], [d]

(A) Carrier-off leakage power value P(L)

15 Multimarker setting o [Shift], [Marker] (Multi Mkr), F2: <<Highest 10>>, F5:
<<Marker List>> A carrier-off leakage power list (each fre-
guency and level) isdisplayed. At thistime, if the message
"Can not search” is displayed, press [Peak Search].

[Example of measurement result: -82.57 dBm

(B) Carrier-on leakage power value P(ON)
16 Turn off the gate . Press[Trig/Gate] until F1: <<Gate Sweep>> is displayed.
Select Off with F1: <<Gate Sweep>>, then press[Singl€].

17 Marker setting . [Peak Search] The power when the carrier ison is displayed.
[Example of measurement result: —15.57 dBm

Carrier off/on power ratio: P(L)—P(O)
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MKR: 1. 89983CH= Multi Micr
—-67.14dBm RB 100kH= AT 20dB
RLV: 2. 10dBm VB 100kH= ST 4. 0sx
H ' : Tr-A
1 H
o :
I |y ! W
: ! :
CFz:1.90635GH= Spamn:24. OMH=

List
1.689983 GH= -67-14 cBm

*
OUD~NOUPUWUN-

-t

Example of Carrier-Off Leakage Power P(L) Measurement

MKR: 1.90012GH= Peals
-0.04¢Bm RB 100kH= AT 20d8
RLV: 2. 10¢Bm V8 100kH= ST 4.0sn
: , : Tr—A
' ] H
' [
' )
Zome m I~ =
9001 18- DooCH=——
CF:1.90655GH= Span24. OMH=
Marker List
*® 1.90012 GH= ~0.04 dBm

OCVONOUDLWN-~
[T TN T} ll'll (TR TR TR T 1)

b

Example of Carrier-On Leakage Power P(O) Measurement
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Example of Measurement of Adjacent
Channel Leakage Power

(1) Measurement block diagram

Adjacent channel graph display
N

Digital 0dBm
modulation (PDC) Spectrum Analyzer
signal source Receiving bandvyi_d_tgi
e Center frequency : 900 MHz ) :
Span frequency width - Il LOWER CHANNEL UPPER CHAN!
« RBW . 1kHz
« VBW : 3kHz
e Sweeptime : 10s
(2) Measurement procedure
Step Procedure
1 [Preset], F1: <<Preset All>>
2 Span frequency setting : [Span], [2], [5], [Q], [kHZ]
3 Center frequency setting @ [Frequency], [9], [Q], [0], [MHZ]
4 RBW setting : [RBW], [1], [kHZ]
5 VBW setting . [VBWI], [3], [kHZ]
6 Reference level setting : [Amplitude], [0], [dB]
7 Sweep time setting . [Sweep Time], [1], [0], [9]
8 ATT setting . Press[ATTEN], then set to the minimum value with the rotary
knob.
9 Single sweep : [Single]
10 Measurement preparation : Press[Measure] until F2: <<Adj Ch Pwr Measure>> is dis-

played, then press F2: <<Adj Pwr Measure>>.
11 Adjacent channel setting  : F2: <<Ch Sepa-1>>, [5], [0], [kHZ]

F3: <<Ch Sepa-2>>, [1], [0], [0], [kHZ] (*1)
12 Receiving bandwidth setting: F4: <<Ch BW>>,[2], [1], [kHZ]
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Step Procedure
13 Method of calculation . Select Total Pwr or Ref Level or Inband with F5: <<Setup>>,
F1 to F3 <<Method>>. (*2)
14 Graph display : On page 2 of <<set up>> when On is selected with F1: <<ACP

Graph>>, graph display is performed.

15 Channel display method : When On is selected with F2: <<Ch Center Line>>, aline
which indicates the adjacent frequency center frequency is
displayed.

When On is selected with F3: <<Ch BW Line>>, aline
which indicates the adjacent channel bandwidth is displayed.
When On is selected with F4:<<Inband BW Line>>, aline
which indicates the Inband is displayed.

16 Measurement channel setting: [More], F1: <<Both Channel>>, F6: <<return>>

17 Measurement: F1 . <<Execute>> The measured value is displayed at the top left-
hand corner of the screen.

L1:—70.41 Ul:-70.71 Ad i _ch_ Pwr
L2:-77.99 UZ:1~-78.26 RB 1kH=z# AT 10dos
RLV: 0O.00dBm /B BkH=z3t ST 10s=n

R A iSO\ T [Tri-AonB
| HENSEEN i

.........................................................

]

i

t

1

t
v ‘ t H
N H .
T v
' .
. / f t .
H " .
i H " M
* +
1 .
.
| .
T .

)

]

Il

BB e NP’/ A
RV ]
CF :.900.- OOOK'JMHz. . Span: 250kH=

Example of Adjacent Channel Leakage Power Measurement

Note:

*1 Reference channel center-In total power method and Inband method, this is defined as the center of
zone marker.
In Reference level method, the display's center is defined asreference channel center.

*2 The reference value for each of the calculation method is defined as below.

Total Power method: The total power of entire waveform displayed.

Ref Level method: The reference level value of the display.

Inband method: The total power in the "Inband" defined with marker zone center as reference
channel center.

13-29



SECTION 13 MEASUREMENT

Example of Memory Card Use

13-30

If the measurement screen is stored in a memory card, the same measurement can be performed later by
recalling the stored measurement screen. This eliminates troublesome setting of the measurement parameters
each time and prevents setting errors. It is designed especially to shorten the measurement time when the
setting operation is complex.

Storage method (Assume that the DATA number is 20.)
1) Measurement screen single sweep: [Single]
2) Press[Shift], [Recall] (save), [More] until F1: <<Saveto Mem Card>> is displayed, then press F1:
<<Saveto Mem Card>>, [2], [O], [Enter].
This completes saving of the screen parameters to Memory Card 20.

Recalling method (Assume that the DATA number is 20.)
1) Stored screendisplay : Press[More] until [Recall], F1: <<Recall from Mem Card>> isdisplayed, then
press F1: <<Recall from Mem Card>>, [2], [O], [Enter].
2) Continuoussweep  : [Continuous]
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Example of Time Template Creation
(PHS Transmit Signal)

1) Burst wave screen setting (time domain)
Timespan : 1ms

Trigger : =200 ps
RBW : 1MHz
VBW : 1MHz
RLV : +15dBm

2) Template data overwrite method

Template scale number setting (No. 1 here):
Press[Time], [Measure] until F1: <<Time Template>> isdisplayed, then pressF1: <<Time Template>>,
F5: <<Setup Temp Table>>, F1: <<Select Temp Table>>, F1: <<Temp-1>>, F6: <<return>>.
Data write preparation: Select Relative with F2: <<Level>>.
F3: <<MakeUp Temp Table>>, [More], F2: <<Sdlect Line>>, F1: <<Limitl Upper>>, F6: <<return>>,
[More] (Here, Limit1l Upper is specified.)
Datawrite: Sequentially write the coordinates (time, level) of the template to be created in ascending
order of time value.
Write data by alternately repeating time setting and level setting.

* Time setting (example: —200 us) : [+/], [2], [O], [O], 9]

* Level setting (example: —-65dB) : [+/-], [6], [5], [dB]
Limitl Lower write: Press[More], F2: <<Select Line>>, F2: <<Limit 1 Lower>>, F6: <<return>>,
[More], then write the template coordinate data.
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MKR: 300us Edit
7 .84dBm RBtiMH=1t
RLV: 15.00dBm vVBt1MH=1t -
20498 - "'r'r‘“r, i Wr#w
—
u.
Insert-
Replace
' WMAM&& Delete
h |
DT:—-200us TS:z1.0ms F: 1. 900 =R
List
=
1 -200. 000us -65. 00 returmn
2 —-4.600us -65. 00

IRRE

TEMPLATE Creation Screen (Graph)

Edit
No. Time Level { dB >
s
1 -200.000us -659. Q0O
2 —-4.600ws -65. 00
3 -4.600us -1.00 —
4 594.320us -1.00
S 594.320us -635.00
& 1.000000ms -65. Q0 Inser+t-
7
8
= Delete
10
11
12 Graph~-
1 —200.00Q0us -65. 00 return
2 —-4.600us —-65. 0Q

R

TEMPLATE Creation Screen (List)
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3) Template coordinates (PHS: RCR STD-28)

10.4 s — F—
220 bits ———————
2 . 6 u S — e
Upper limit of instantaneous power
— e—13.0 s / —

Average power — — — —

SECTION 13 MEASUREMENT

— —10.4 us

2.6 us
~—13.0us

4dB

Carrier-off average power

standard value

O symbol

Lower limit of instantaneous powe

Coordinate reference line (Trigger position — left end of screen: —200 ps)

When average power in burst of input signal is 19 dBm and SPA REF LEVEL is24 dBm
e Limitl Lower coordinates

e Limitl Upper coordinates

D
)
©)
(4)
()
(6)

=200 ps,
—4.6 ps,
—4.6 us,
594.32 s,
594.32 ps,
1ms,

—65dB
—65dB
-1dB
-1dB
—65 dB
—-65dB

D
)
©)
(4)

8.40 ps,
8.40 ps,
581.32 ps,
581.32 s,

—100 dB
-19dB
-19dB

—100 dB
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4) Template coordinates (PDC-RCR STD-27B)

23.8us —

190.4 s —

SRS

=—095.2 s
r— 258 bits or 270 bits

e— 119 us

Upper limit of instantaneous power

— —95.2 #s

AR AN
2 s,

NRSLLNE
%

—23.8 s

«—119 us
<—190.4

Average power - — —

4dB

Carrier-off average power
standard value

O symbol

Coordinates standard line (Trigger position — screen left end: —1 ms)

Lower limit of instantaneous powel

-60dB

When average power in burst of input signal is 10 dBm and SPA REF LEVEL is15dBm
 Limitl Lower coordinates

 Limitl Upper coordinates

Q) -1.7 ms,
2 —114.21 ps,
(3) —114.21 ps,
4 42.81 us,
5) 42.81 us,
(6) 6.6238 ms,
(7) 6.6238 ms,
(8) 6.6952 ms,
(9) 6.6952 ms,
(20) 8.3 ms,

13-34

—71dB
—71dB
—65dB
—65 dB

-1dB

-1dB
—65dB
—65 dB
—71dB
—71dB

D
)
©)
(4)

76.19 s,
76.19 s,
6.5048 ms,
6.5048 ms,

—100 dB
-19dB
-19dB

—100 dB



5) Template coordinates (GSM, DCS1800)

Coordinates standard line (Trigger position - left end of screen: —75.0 ps)

+4dB -

+1.0d8 -

SECTION 13 MEASUREMENT

-30dB-
A 4

~70dB -

|
1
!
|

PO DA P—
10 8 110 ¢

e Limit 1 Upper coordinates

D
)
©)
(4)
©)
(6)
(7)
(8)
9)
(10)
(11)
(12)
(13)
(14)
(15
(16)

—75.0 us,
—25.0 ps,
—25.0 us,
—15.0 ps,
—15.0 ps,
—7.0 us,
—7.0 ys,
3.0 s,
3.0 s,
555.8 us,
555.8 ps,
563.8 us,
563.8 ps,
573.8 us,
573.8 ys,
625.0 us,

—75dB
-75dB
-35dB
-35dB
-11dB
-11dB

-1dB

-1dB

—4dB

—4dB
-11dB
-11dB
-35dB
-35dB
—75dB
-75dB

--- 542.8ps - - --
(147bits)

11018 '10

e Limitl Lower coordinates

D
)
©)
(4)

3.0 s,
3.0 s,
545.8 ps,
545.8 us,

us

—100 dB
—6dB
—-6dB

—100 dB

13-35



SECTION 13 MEASUREMENT

MASK Creation in Frequency Domain Mode

1) Mask data write method
* Template scale number setting (Hereitis1.):
Press[A, B] and F1: <<Trace A>> and press [Measure] until F3: <<Mask>> is displayed, then press
F3: <<Mask>>, F5: <<Setup Mask Table>>, F1: <<Select Mask Table>>, F1: <<Mask-1>>, F6:
<<return>>,
» Datawrite preparation: Select Relative with F2: <<Level>>.
F3: <<MakeUp Mask Table>>, [More], F2: <<Select Line>>, F1: <<Limitl Upper>>, F6: <<return>>,
[More] (Here, Limitl Upper is specified.)
o Datawrite: Write the coordinates (frequency, level) of the template to be created in ascending order of
time value.
Write the data by alternately repeating time setting and level setting.
*Freguency setting (example: 800 MHz): [8], [0], [O], [MHZ]
*Level setting (example: —60 dB): [+/-], [6], [O], [dB]
e Limitl Lower write: Press[More], F2: <<Select Line>>, F2: <<Limitl Lower>>, F6: <<return>>,
[Morg], then write the mask data coordinates data.

MKR: 810. 1 2MH= Edit
S.47cdBm RB 30kH=
RLV: 15.00d08m VB 30kH=
2098~ 1 /' y |
S
i ~
i t
1 '
i - >
1" v B s nsert
v b
Vs |

S Ay T T ST " s Mw"vwrwxm Delete

CFz810. COMH= Span: 20. OMH
. List
2 805. 000000MH= ~-S0. 00
3 809.000000MH= -50. 00 returmn
4 809.900000MH= c.0Q

I
MASK Creation Screen (Graph)
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Edi-t

No. Frequency Level ( dB 3

1 800.000000MH= -60. 00

2 805. 000000MH= -50.00Q

3 809. OO0000OMHZ= -50. OQ -

4 809.900000MH=x 0. 00

S 810.100000MH= 0. Q0Q

6 811.000000MH= -350. 00 Insert-
7
a

= De |l ete
10

11

12 Graph~-
2 805. 000000MH= -50.0Q

3 809.000000MH= -50.00 returmn
4 809.900000MH= 0. 00

IR

MASK Creation Screen (List)
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SECTION 14
EXTERNAL MIXER

This section describes operating the external mixer.

TABLE OF CONTENTS

FUnCtion .............................................................................................................................................. 14_4
Connecting the external MIXEr || e 14-5
Setting the band of the external mixer s 14-6
Switching the external mixer on/off s 14-6
Biasing the external MIXr || . ... 14-6
Setting the conversion loss of the external mixer s 14-7
Identifing the signal-Signal ID 14-8
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SECTION 14
EXTERNAL MIXER FUNCTION

External mixer function is M S2667C/68C dedicated function.

The frequency range of M S2667C/68C extends up to 110 GHz by using optional external mixer.
2-port mixer can be used as the MS2667C/68C external mixer.

The recommended external waveguide mixer are shown below.

Part number Frequency range Waveguide frange
M42HW 18t0 26.5 GHz MIL-F3922/68-001KM
M28HW 26.5t0 40 GHz MIL-F3922/68-001AM
M22HW 331050 GHz MIL-F3922/67B-006
M19HW 40 to 60 GHz MIL-F3922/67B-007
M15HW 50 to 75 GHz MIL-F3922/67B-008
M12HW 60 to 90 GHz MIL-F3922/68B-009
M10HW 7510 110 GHz MIL-F3922/68B-010

These mixers are made by Oleson Microwave Labs.
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Function

To operate the external mixer, perform the following key operations.

o) — () ——

>

e

14-4

Internal Mix *

External Mix *

Ext Mix On Off

Mixer Bias

Mixer Loss
15.00 dB

Center Freq

Span

Extrenal Band
Signal ID On Off

return

Set the internal mixer band.
For detailed operation, refer to SECTION 2.

Set the external mixer band.

Switch the external mixer mode to On/Off.

When switched to ON, MS2667C/68C Output the drive signal for
the external mixer from 1st Local Output on the front panel.

Biasing the external mixer.

Sets the conversion loss of the external mixer.

Sets the center frequency.

Sets the span.

Select the external mixer band.

Idetifing the recived signal.

Retun to the previous menu.
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Connecting the external mixer

The below figureillustrates how to connect the external mixer to the MS2667C/68C.

Step

Procedure

Note:
*1

*2
*3

1

2

Fix the external mixer to the device under test.

Connect the optional coaxial cable J0322B to the 1st Local Output on
the front panel.

Connect the coaxial cable to the IF/LO inteface on the external mixer.

(17| /AnritSUm MS2667C &

10000000

/Coaxial cable

/External mixer

,_I_I_‘

Device under Test
/

Use the low insetion loss cable among Local frequency range(4 to 7GHz) and IF frequency
(689.31MH?2) that is connected the external mixer.

Tighten the SVIA connector by the regulation torque.

Don't lost the terminator for the 1st Local Output.
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Setting the band of the external mixer

To set the band, perform the following key operation.

External Mix* ——> ——> External Band K
Select the band(K, A, Q, U, V, E, W) by the rotary knob and step key.

The below table shows band, frequency range and harmonic order of the external mixer.

Band Frequency range harmonic order (N)
K 18.0to 26.5 GHz 4+/-
A 26.5t040.0 GHz 6+/-
Q 33.0t050.0 GHz 8+/-
U 40.0t0 60.0 GHz O+/-
\% 50.0to 75.0 GHz 11+/-
E 60.0 to 90.0 GHz 13+/-
w 75.0t0 110.0 GHz 16+/-

The below equation shows the side band phase noise on the selected band.
Sideband phase noise = -95dBc/Hz + 20 Log N

Switching the external mixer On/Off

To switch to On,perform the following key operation.

External Mix¥ ——mm—> Ext Mix On Off
When Ext Mix On is selected, MS2667C/68C Output the driving signal

for the external mixer from the 1st Local Output on front panel.

Biasing the external mixer

To bias the external mixer,perform the following key operation.

External Mix¥ ——mm—> Mixer Bias 10
Adjust the optimum biasing level so that level of the recieved signal on the

screen bocome maximum by rotary knob ten key and step key.
Biasing range is—0 to +20mA (0.1mA resolution).

Note:
*1 The frequency response of the external mixer depends on bias level .When changed the fregquency
in the same band, be sure to adjust the optimum biasing level.
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Setting the conversion loss of the external mixer

To set the conversion loss of the external mixer, perform the following operations.

External Mix* ——m—+——> Mixer Loss 15 dB
Set the conversion loss of the external mixer to measure correct level by
rotary knob, ten key and step key.

The range of the conversion lossis 0.00dB to 99.99dB(0.01dB resolution).

Note:

*1 To set the correct value, calibrate by power meter.

*2 The Reference level setting range changes according to the mixer conversion loss setting, as
shown below:

Mixer Loss (dB)
15 25 35 45 55 65 75 85 95 99.99

30T
20
10
ot
=10
204+ Settable range
-30—
—40—
-50

-60—+
70+
-80+ f
-90+ |

—100 -

Reference Level (dBm)

14-7



SECTION 14 EXTERNAL MIXER

Identifing the signal-Signal ID

14-8.

Shall identify the signal on the screen in case of non preselecting external mixer.
Because IF output of external mixer contains many mixer product by following equation.

IF frequency = RF frequency £ LO frequency x N
IF frequency of MS2667C/68C is equal to 689.31MHz.
N is harmonic order at mixer.

The signal inversed polarity(+) to Local signal iscalled "image response".
Also the signal multiplied local signal by incorrect harmonic order(N) is called "multiple respose”

Signal 1D function switch to polarity() to local signal alternately at each sweep.

Consequently, the correct signal on the screen does not change the position(frequency) alternately at each
sweep.

Also false signal on the screen shift alternately the position(frequency) by more amout of IF frequency x2 at
each sweep.

To switch to On sigana ID function, perform following key operations.

External Mix* ——> ——> Signal ID On Off

Note:

*1 When recived signal that is not specified,be sureto execute signal ID. Also after executed identifing
the signal, shall swich to Off signal 1D because the signal that is recived by inverse polarity
change the level by the frequency response of external mixer.



APPENDIX A
SOFT-KEY MENU

In this section, soft-key menu functions and its hierarchical system are described using atree.

Soft-key Menu List

Menu Tree

TABLE OF CONTENTS
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APPENDIX A
SOFT-KEY MENU

In this section, soft-key menu functions and its hierarchical system are described using atree.
Matters to be noted about the tree are shown below.

(1) Panel Key indicates a hard key on the front panel.

(2) Top menus are the menus at the top level which are displayed on the screen when the panel key is pressed.
L ower menus indicates other menus below the top menus.

(3) 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 (->). However, if any not-supported-function soft key in an Optionis
pressed, an error message is displayed.

(4) When the Return key is pressed at alower menu, the next-higher menu is returned.
(5) Menus with more than six items are split into several pages.

(6) 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 [More] key.

(7) Panel keys and soft keys prefixed by a sharp symbol (#) at the left of the menu frame, give an outline
explanation of the function.
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Soft-key Menu List

Menu MS2665C MS2667C/68C
Menu Tree (page/25) Menu Tree (page/25)
A | A/B,A/IBG 15 15
AlTime 16 16
ACP Setupl 8 8
ACP Setup2 8 8
ACP Setup3 8 8
Ajd ch pwr 8 8
Amplitude 2 2
Attenuator 2,3 2,3
Avg Count 14 14
B Band 1 1
Brightness 19 19
Burst Pwr 11 11
C | C/N Meas 7 7
Channel Power Measure 7 7
Cd 20 20
Ch Power 7 7
Change CIr 19 19
Check File 23 23
Copy Cont 18 18
Copy from 19 19
Correction 2 2
Count Setup 7 7
D | Def files 24 24
Def Menus 24 24
Define 24 24
Define Clr 19 19
Detection 14,16 14, 16
Dip 5 5
Directory 22 22
Disp Line 2,4 2,4
Display 19 19
E | Edit Menu 24 24
Ext Mix - 2
Expand 16 16
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Men MS2665C MS2667C/68C
Menu Tree (page/25) Menu Tree (page/25)

File Ope
FM monitor 16 16
Format 22 22
Freq Count 7 7
Freq Offset - 1
Freguency 1 1
Gate 17 17
Gate Setup 17 17
Hold Count 14 14
Impedance 2 2
Initialize 24 24
Interface 21 21
Int Mix - 2
Item 12,18 12,18
LCD Brightness 19 19
Lib Exec 23 23
LibFile 23 23
Lib Memory 23 23
Lib Prgm 24 24
Lib Remove 23 23
Lin Scale 2 2
Line 9 10 9,10
Load/Save 9 10 9,10
Location 18 18
Log Scale 2 2
Lvl Offset 2 2
Manual Set 4 4
Marker 4 4
Marker — 4,5 4,5
Mask Meas 9 9
Measure 7,10 7,10
Media 2,9,10,22,24 2,9,10,22,24
Mem Card 2,9, 10, 22 2,9, 10,22
Mkr Func 4 4
Mkr List 4 4
Move Mask 9 9
Move Temp 10 10
Multi Marker 4 4
Noise Meas 7 7
OBW Setup 8 8
Occ BW 8 8
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Men MS2665C MS2667C/68C
Menu Tree (page/25) Menu Tree (page/25)

P | Paper Size 18 18
Peak 5 5
Plotter 18 18
Pon State 19 19
Preset 25 25
Predlctr 20 20
Printer 18 18
PTA 22 22
PTA Lib 23 23

R | RBW 3 3
Recall 12 12
Recl Media 12 12
Ref Line 14 14
Ref Step 2 2
RS232C 21 21

S | Save 13 13
Save Media 13,18 13,18
Scroll Step 1 1
Select 2,910 2,910
Set Date 19 19
Set Time 19 19
Setup 2 2
Setup Mask 9 9
Setup Temp 10 10
Source 16, 17 16, 17
Sound 19 19
Span 1 1
Storage 14,16 14, 16
Sweep Time 3 3
Sweep Cntl 15, 16 15, 16
System 19 19

T | Temp Mesas 10 10
Threshold 5 5
Title 21 21
TraceA, B 14 14
Trace Calc 14 14
Trace Move 14 14
Trace Time 16, 17 16, 17
Trnsformer 2 2
Trig Ext 17 17
Trig Video 17 17
Trigger 17 17
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Menu

MS2665C
Menu Tree (page/25)

MS2667C/68C
Menu Tree (page/25)

Units
Userl
User2
User3

VBW

WO OO DN

Wi o oN

WideIF

NS|I<

Zone Width
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Menu Tree
MS2665C Menu Tree (1/25)
—Panel Key—+———— Top menu : Lower menues
[Frequency | Frequency
o » Set items related to frequency, including the center frequency, start/stop frequency,
nter . . . .
Freq peak->CF, auto synchronization, frequency scroll step size and scroll step size, etc.
Start
Freq
St op
Freq
Peak ->CF
#1| Ao Tune #1 Detect_s peak point in p_r(_a-specified (in BG range) span and automatically tunes the
peak signal to the specified span.
" o #2 Setsfrequency step size for changing center frequency.
Step Size
E
Frequency Band Band
Band Aut o Band Aut o Band
Manual Manual
Band 0 Band 2+
Manual Manual
Band 1- Band 3+
Scrol | -> Manual
Band 1+
<-Scroll
Scrol | P Scrol | Step return return
Step Size
I 1div TR 12l | 1 1
[Span Span i
2di v
Span
5di v
Ful | Span
10di v
Zero Span
Scrol | ->
ol return * Set frequency span items, including
frequency span, full span, zero span,
g frequency span scroll, etc.
n
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MS2665C Menu Tree (2/25)
—Panel Key—+————Top menu f L ower menues
[Amplitude | Anpl i tude —-[LvI O fset
* Ref Level
Ref erence O fset
Level O Of  |—g{Units Units
Ref Level — - = Log Scal e
Peak-> RLV O fset dBm 7
0. 00dB 1048/ di v - Lin Scale
10% di v
Ref Level dBuv
O f set 5dB/ di v
* 5% di v
Uni t dBnv \
2dB/ di v
) 2% di v
Log — dBuV( enf) w
Scal e 1dB/ di v
- > 1% div
Li near return I nput 1 — —
Scal e | npedance
[ I
return return
return
Anpl i tude [ 21 | 1 | return
Ref Level  |jr———— e[ Ref St ep
Step Size
* 1Div -[Di sp Line || npedance
Di spl ay I f—— Display (- Attenuator
Line Li ne 50 Chm
* 2Di v o Of Manual
At t enuat or Di sp Line
Level 75 Chm
5D v —-50. 00dB Auto
* 10D v
| npedance Mar ker
Tr nsf or mer Level
* Manual Abs  Rel
#1| Correction
TE return
return return
return
| Tr nsf or ner
Tr nsf or mer
(MAL621A)
O Of I~ Cor rection Sel ect —p-[ Vedi a
. Mem Car d- 1
#1 Sets correction (frequgncy-respgnse orrection || | corr1 — (Upper
characteristics correction) function. o of » Load S ot)
* Corr Set Mem Car d- 2
Sel ect Corr-2 (Lower
Corr Di spl ay Slot)
Directory
Corr-3 / Next
Dir Disp
. . . Det ai |
¢ Setitemsaong the vertical axis of Corr-4 Qutline
the screen, including reference level, T cO,S?V;t
Peak->RLYV, reference level offset, return Setup Corr-5
measurement level unit, Log/Lin Qe ’
. . Load/ Save [
scale switching, reference level step return return Vedi return
size, display line, attenuator, 75 Q
H return
impedance, transformer, frequency-
response correction, etc.




APPENDIX A SOFT-KEY MENU

MS2665C Menu Tree (3/25)
—Panel Key———— Top menu j

Lower menues

* Set the manual/auto of resolution bandwidth, and auto (RBW, VBW and

[ RBW ] RBW
Manual SWPonly) or al auto.
» Set Ratio of RBW to Span when RBW isAuto and Ratio Modeis “on”.
Aut o
RB/ Span
Ratio
On of f
RB/ Span
Ratio
0.01
RB, VB, SWI
Aut 0 #1 Sets RBW, VBW, Sweep Time, Atten al to Auto.
#1| A1 Auto
VEW VBW
 Set the manual/auto of video bandwidth, and auto (RBW, VBW
Manual
and SWP only) or al auto.
Aut o
Filter
i o f
e Sreep Tt e wl o #2 Setsratio of VBW to RBW when VBW isAuto.
Manual 1.0
RB, VB, SWI
Auto Aut 0
Al Auto
* Set the manual/auto of sweep time, and auto (RBW, VBW and SWP only) or
RB, VB, SWI
Al Ao al auto.
Al Auto
[ Atten At t enuat or
Manual
Aut o
Al Auto
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APPENDIX A SOFT-KEY MENU

MS2665C Menu Tree (4/25)
—Panel Key—+————Top menu f L ower menues
[ Marker ] [Marker * Set the selection of normal/delta/no marker, zone marker width, marker->, marker
Nor mal search mode, display line, marker tracking On/Off, zone sweep On/Off, etc.
Mar ker
Delta #1 Selects whether to search for maximum (Peak) or minimum (Dip) valuein
Marker zone marker.
Mar ker #2 Toggles zone sweep On/Off. Usually, the zone sweep is Off. At On, the
af sweep time is reduced by sweeping only the zone specified by the zone
marker.
Zone Wdth [ 70ne Wdth
* Spot
Mar ker -> —-{ Mar ker —>
i 11 1Di v Mkr—> CF
Mkr  Func
Nar ker 2D v Mr —>RLV
#1 Sear ch
Peak Dip Mkr
5D v —-> CF
Step Size
* 100 v Del ta Mkr
Di spl ay —>Span | glDisp Line
Li ne Di spl ay
return Zone Li ne
—> Span on  Of
Di sp Line
Mar ker return Level
Tracki ng -50. 00dBm
On of f
#2| zone sweep
On of f Mar ker
|12 1 | Level
Abs  Rel
Multi Marker
Mar ker Ml ti Mkr —-| MkrLi st
Ml ti Mar ker
Mar ker Li st return
on  Of — O Of |—IManual Set
Change
#3 Hi ghest 10 Active
L #3 Allocates up to 10 multi-markers
#4/| warmoni cs Freq/ Ti e Mar ker sequentially from the peak level of the
Abs _Rel — 4 — signal displayed on screen.
W
Level Aut o
Abs _Rel dsf' ecth #4 Allocates multi-markers to the harmonic
* it . . .
Var ker rotn signals of frequency indicated by current
Li st Sel ect marker.
#5 Manual return Cdear Al X .
Set #5 Function allowing user to select only
Ceturn multi-markers necessary for
measurement.

 Set multi-marker On/Off, 10 multi-marker, harmonic #6 Select "absolute value" or "relative value
multi-marker, listing of multi-marker values, (display line)" to display marker level.
selection of necessary markers, etc.
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APPENDIX A SOFT-KEY MENU

MS2665C Menu Tree (5/25)
—Pandl Key—+————Top menu f L ower menues
ok Peak * Set maximum level search, next peak, next right peak, next left peak, Marker->,
Peak minimum level search, next minimum level, search level resolution, threshold
Sear ch level On/Off, etc.
Next Peak
Next Ri ght
Peak
Next Left
Peak
Nor nal
Mar ker ——»-{ Threshol d
Delta Threshol d
Mar ker n Of
11 | Sear ch
Above
Bel ow
Bp
# bp #1 Searches for minimum (Dip) level.
Sear ch
. #2 Sets peak-search level resolution.
Next Di p Threshol d
Level
—50. 00 dBm
return
#2| Resol ution
1.23 dB
Threshol d
Mar ker —> P | Mar ker —>
E Mr—> CF
Makrer Mkr—>RLV
Peak Mar ker —>
Sear ch Mkr
Mkr—> CF -> CF
Step Size
Mkr —>RLV Del ta Mr
—> Span
Mkr
—-> CF Zone
Step Size —> Span
Del ta Mkr return
—> Span
Zone
—> Span
« Set marker value -> center frequency, marker value -> reference level, marker

value -> CF step size, delta marker-> span, zone marker -> span, etc.
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APPENDIX A SOFT-KEY MENU

MS2665C Menu Tree (6/25)
—Panel Key—+————Top menu f Lower menues

Peak
—>CF

Peak
—>RLV

Si ngl e

Continuous
Singl e

User 1

User

User 2

User 3

[T

12 1

I 13l

 The soft-key menu defined by the user is displayed.
(See"User Define".)
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APPENDIX A SOFT-KEY MENU

MS2665C Menu Tree (7/25)
—Panel Key———— Top menu : Lower menues
[ Measure ] Measur e
#1 Frequency P Freq Count
Count
* Count On
#H2 Noi se
Measur e
#3| ONRatio
Measur e
Channel
H4 Power
Measur e
Count Of f
Set up P! Count Set up
o f Resol ution
1kHz
T | Noi se Meas return
Meas On 100Hz
10Hz
1Hz
o f
return
return
L /C/'N Meas L——J-| Ch Power
Meas On Meas On
o f o f
Correction
Fact or
0. 00dB
return return
 Perform measurement according to various applications:
#1 Freguency Count: Measure marker frequency with a high resolution.
Select resolution from 1 kHz, 100 Hz, 10 Hz and 1 Hz.
#2 Noise Measure: M easure the noise power within zone marker.
#3 C/N Ratio Measure; Measure the ratio of carrier signal and noise power. Reference marker of the delta

marker shall be set to the carrier, and marker's zone width specifies the power measured.
#4 Channel Power Measure: Power with in the band indicated by zone marker is measured. It is possibleto set an
arbitrary calibration value.
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MS2665C Menu Tree (8/25)
—Pandl Key—————Top menu f L ower menues
Measur e
#5 Cc BW  f——————— g Ccc BW —»-{ OBW Set up
Measur e Met hod
Execute N% of Pwr
#6| Adi ch pwr xdB Down
Measur e
N% Rat i o
#H7 Mask 99 %
xdB Val ue
10 dB
Set up
of f
|12 | return return
b |Adj ch Pwr
v Execute
(Next Page)
Ch Sepa-1
12.5 kHz
ch Sepa-2 —»[ACP Set upl
25.0 khz ACP Setup?
R Tot al ACP_ Set up3
o BW Power ACP Graph
8.5 kHz on Of Bot h
¥ R Ref Ch Center Channel
Setup Level Line
On of f Upper
R I nband Ch BW Channel
return h Power Li ne
o o f Lower
| nband Channel
Ch BWLine
I nband O of
Ch BW
8. 5kHz
o f
return
return
R return
|12 | |
|18
#5 Occ BW Measure: Measure the occupied bandwidth.

#6 Adj ch pwr Measure:

#7 Mask:

APPENDIX A SOFT-KEY MENU

Select the X dB DOWN or N % of POWER mode.

Mesasure leak power from adjacent channels.

Select Channel Separate, Channel Bandwidth and Measurement M ode (M ethod), On/Off
of ACP Graph, On/Off of Channel Center Line and On/Off of Channel BW Line, Upper
Channel, Lower Channel or Both Channel, etc.

Set Standard Line of the frequency domain and judge Good/NG in relation to the standard
line. Select Mask Table, Mask Movement, Measurement Mode, Mask Table Preparation,

L oad/Save of Mask Table, etc.
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APPENDIX A SOFT-KEY MENU

MS2665C Menu Tree (9/25)
—Pand Key—+————Top menu f L ower menues
i ———————— - Mask _Meas Sel ect
(Previous Page) _
Check Mask- 1 -1 Li ne
Pass/ Fai | Limt 1
* Upper
Mask- 2 — On of f
Limt 1
* * Lower
Sel ect Mask- 3 — On o f
Mask Tabl e Limt 2
* * Upper
Move Mask Mask- 4 — On o f
Limt 2
* * Lower
Set up - Mask- 5 — On o f
Mask Tabl e
return return
return
[ VDve Mask
Move x
12.34 kHz
—»-{ Sel ect
Move y
5.12 dB Mask- 1
Mask- 2
Updat e
Mask Tabl e Mask- 3
Cancel
Mask- 4
return
Mask- 5
L[ Serup_Mask return
*
Sel ect —
Mask Tabl e
Level
Absol ut e
Rel ative
*
Make Up —on0— e <Mask Edit Screen>
Mask Tabl e
Load/ Save —-[ Vedi a
Mem Card- 1
Load (Upper
* Mask Tabl e Slot)
Load/ Save Di spl ay Mem Car d- 2
Mask Tabl e Directory (Lower
/ Next Slot)
Return Dir Disp
Det ai |
Qutline
Save
Mask Tabl e
Load/ Save [—
Medi a
return return
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APPENDIX A SOFT-KEY MENU

MS2665C Menu Tree (10/25)
—Pand Key—+————Top menu f L ower menues
Measur e —| Sel ect
#8 Ti me - Temp Meas Tenp- 1 [T e
Tenpl ate Limt 1
* Check * Upper
#9 Bur st Pass/ Fai | Tenp- 2 — o Of
Avq Power Limt 1
* Lower
Tenp-3 — On  Of
* Limt 2
Sel ect * Upper
Tenp Tabl e Tenp- 4 — on Of
* Linmit 2
Move * Lower
Tenpl ate Tenp-5 e On O f
Set up =
Of Tenp Thl return
[ I T v return return
(NEXt ge) L——P»-[ Mbve Mask
Move x
0.00 nsec
Move y
-1.24 dB
—-[ Sel ect
Tenp- 1
Updat e
Tenmp Tabl e
Tenp- 2
Cancel
Tenp-3
return
Tenp- 4
————=| Serup Mask
- Tenp-5
Sel ect —
Temp Tabl e
Level return
Absol ute
Rel ative
Make Up —_—
Tenp Tabl e
Load/ Save Medi a
Mem Card- 1
Load ( Upper
* Tenp Table Slot)
. . i i Load/ Save Di spl ay Mem Car d- 2
#38 Time Template: Set Standard Line of the time domain Tenp Tabl e Directory (Lover
and judge Good/NG in relation to the [ Next Sot)
i return Dir Disp
standard line. Select Template Table, Detai |
Template Movement, Measurement Qutline
Mode, Template Table Preparation, save
Load/Save of Mask Table, etc. Terp Tabl e
. Load/ Save f—
#9 Burst Avg Power: M easure the mean power of burst signals Medi a
in the time domain. Select the start/end Ceturn Ceturn
points.
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APPENDIX A SOFT-KEY MENU

MS2665C Menu Tree (11/25)
—Pandl Key—+————Top menu f L ower menues

(Previous Page)————®{Burst_Pw

Execute

Start
Poi nt
100
St op
Poi nt
100

return
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APPENDIX A SOFT-KEY MENU

MS2665C Menu Tree (12/25)
—Panel Key—+————Top menu f L ower menues
[ Recal | | Recal |
Reg- 1 Recal |
ABCDEFG Reg- 7 Recal |
ABCDEFG Recal | Recal |
Reg-2 from Recal |
Reg-8 I nt. Regst r from
Di spl ay Mem Car d
Reg-3 #1| Directory Di spl ay
Reg-9 / Next Directory
/ Next
Dir Disp
Reg- 4 )
Reg- 10 Det ai |
Qutline
Reg-5
Reg- 11
-
Feo-e Reg- 12 Recal | P-[Recl Medi a
* Medi a Mem Card-1
R #2|  Fecall ’ (Lpper
ltens Recal | Slot)
120 11 | Lem Ve Gar 42
IE | tems Al m Card-
11 14 Trace & (Lover
Par anet er Slot)
Al T&P
—>Vi ew
Par anet er
Par anet er
except
Ref Level
return
return

* Read out trace waveform/parameters from the internal memory or memory card. Select recall addresses and
media/items, and display file directories.

#1 Displayslist of internal-memory directories.

#2 Specifiesitemsto berecalled
(trace waveform, parameter, etc.).
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MS2665C Menu Tree (13/25)
—Pandl Key—+————Top menu f Lower menues
Save
[ fecal [ [Save _ * Save trace waveform/parameters to the internal memory or memory card.
to Select saved media, and display file directories.
Int.Regstr
Di spl ay
Directory
/ Next
1 11
Save
Save
to
Mem Car d
Di spl ay
Directory
/ Next
Dir Disp
Ditail
Qutline
Save Save Media
Medi a P e Card- 1
(Upper
Slot)
Mem Car d- 2
I 12 | (Lower
Slot)
Save
Save
BW file
to Mentard
Di spl ay
Directory
/ Next
Dir Disp
Det ai |
Qutline return
Save
Medi a
[
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APPENDIX A SOFT-KEY MENU

MS2665C Menu Tree (14/25)
—Panel Key—+————Top menu f L ower menues
[ ANB ] [Trace AB -/ Tr ace Move
Trace A A->B
Trace Calc —-| Ref Line
Trace B B->A Nor mal i ze
(A-B+DL) Top
P o Off
#1 Trace A<—>B
Move Modd! e
H#H2 Trace A+B->A
Calc A-B—>A Bottom
: o Off
St or age *
Ref Line
Det ection return
11 1
return return
: St or age
Nor nal
* St or age
Max Hold = ) Hol d_Count Avg Count
Cuml ative Sweep Aver agi ng
* Count Count
Mn Hold ) 256 256
Overwrite Avg Mbde
* Endl ess St op
Average | — Sweep Non- St op
St op
St op Stop
Vi ew
Cont i nue
Cont i nue Cont i nue
return
Restart
[EI Restart Restart
return
Trace A B Det ecti on 12l return return
Trace AonB Nor nal
Active
Trace Pos Peak
A B
Sanpl e #1 TraceMove:  Conduct movementsA->B and
B->A, switching between A and B,
Neg Peak and A+B operation.
’ #2 Trace Calc: Select A-B+DL corrective opera
#3 St or age — . . .
tion, A—B operation and Ref Line.
#4 Det ecti on return
#3 Storage: Select a storage mode from Nor-
|12l mal/Max Hold/Min Hold/Average.
Set Sweep Count, Rewrite/Over-
» Select Trace A/B, movement between Trace write, Stop Continue, Restart, etc.
A/B, sum/difference operation between Trace
A/B and Ref Line, and designate the storage #4 Detection: Select a detection mode from Nor-

and detection modes and Active Trace.

mal/Pos Peak/Neg Peak/Sample.
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MS2665C Menu Tree (15/25)
—Pangl Key—————Top menu f Lower menues
A/B AIBG
[ A B | [~ B ABG

(2’< ; « Simultaneously display two waveforms, namely Trace A and Trace B or Trace A and

#1 Trace BG (peripheral spectrum containing Trace A). Thelarge display isMain Trace

AB and the small oneis Sub Trace; select which to display as Main Trace (or Sub Trace).

(8 Sweep Control: Set Stop/Continuous/Restart for sweep and Stop/Write for Sub
AN BG Trace.

(A<BO)

( A’Z;G) #1 Displaystwo traces A and B simultaneously at top and
bottom of screen. The trace-B display isthe larger at
thistime.

Sweep - Sveep Cntl

Control

Sub Trace
Wite
Sub Trace
Vi ew
St op
Conti nue
Restart
return
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MS2665C Menu Tree (16/25)
—Panel Key———— Top menu

APPENDIX A SOFT-KEY MENU

Lower menues

[ Ti ne | Trace Tine
ool ay T * Set to the zero-span time domain display. Set Time Span, Trigger, Trigger
ay Time . .
10.0 s Source, Storage, Detection and FM Monitor On/Off, and select Expand
(waveform).
Tine Span
200 us
Trigger
Freerun
Triggered
Tri gger (Same as "Trigger Source" menu in Trig/Gate key)
Sour ce L]
St or age (Sane as "Storage Mbde" menu in A B key)
[ ]
Detection (Sane as "Det Mobde" nenu in A B key)
[ ]
11 11
Trace Time
FM Moni t O e | FM MDD t OT
FM Moni t or
On  Of
Range
5kHz/ Di v
#1 Expand —P-| Expand L. .
Zone Start #1 Zoomsin time-domain waveform
Poi nt |
o display.
Denod Zone Span
Coupl i ng Poi nt
AC DC 50
Expand
| 12| return Zone
On  Of
AlTime _
[ Ti me AT me_ Expand
A Tinme o of . )
#2| (ATime) #2 Displaystrace-A waveformsin
yYET —————»{Sweep Ontl frequ_ency domain and time
(A>Time) domain simultaneously at top and
Sub Trace .
Wite return bottom of screen. Thetime-
b Trace o_IomaJn display isthe larger at this
Vi ew time.
St op
Cont i nue
Sweep
Control Restart
return

» Simultaneously display waveforms of Trace aand Time Domain.
Which to display as Main Trace (or Sub Trace) can be selected.
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APPENDIX A SOFT-KEY MENU

MS2665C Menu Tree (17/25)

—Panel Key————— Top menu

Trigger
/ Cate

A-24

#1

#2

: Lower menues
Trigger
Trigger
Freerun
Triggered
*
Trigger | SoUr Ce |—————————-{Tri g Video
Sour ce *
Vi deo Trig Level
-50dB H H
_ High, Middle, Low
Wde IF [ Wde TF
Trace Time Vi deo W de Trig Ext
* Trig Level
Ext er nal Hi gh -10 to 10V
Del ay Tinme
10.0 ns
TLL
Ti me Span
200 us
11 | Li ne Trig Slope
Rise Fall
Gat e _
return return Tl'lg Level
Gate Sweep -5. 0V
On o f Trig Sl ope
* Rise Fall Trig Slope
Gate Setup |jr————yp[Gate Setup Rise Fall
return
Gate Del ay return
St op 0 us
Gate
Length
Restart 10 ms . | . . .
#1 Trigger Source:  Select atrigger source from Video, Wide IF
. Gate End Video, External.
i — Int Ext . T4 : H
Trace Time d #2 Gate Setup: Set gate conditions including Gate Delay,
Gate Length, Gate End and Gate Trig
Trace A _ Source.
| 12 Gate Trig Source
Sour ce
return
*
Wde IF  f—djpWde |F Trig Ext
Vi deo
L———p»-{ Trace Tine * Trig Level -10 to 10V
Ext er nal Hi gh
Del ay Tine
10.0 s TLL
Time Span
200 us
Trig Level
Trigger return -5.0V
Freerun
Triggered Trig Slope Trig Slope
* Rise Fall Rise Fall
Gate Trig
Sour ce return return
return

* Set gate functions for controlling the sweep start trigger and the
writing of waveform data. Set the trigger mode, trigger source,
trace time, delay time and time span. Select On/Off, Stop and
Restart of Gate Sweep.



Lower menues

APPENDIX A SOFT-KEY MENU

—————————J| Paper_Si ze

A4
A3

Ful |
Si ze

Quarter
Si ze

return

——»| Locat i on
Aut o
1 11
1 1
(1

MS2665C Menu Tree (18/25)
—Panel Key———— Top menu j
Copy
Copy Cont
[ Copy | [Copy Cont
Printer
Plotter | Pr i Nt er
HP2225
BW file
To Mentard
VP- 600
Paper Feed (EsaP)
Stop Print
Pl ot Magni fy
Locat i on _1XZ
Reset Z‘Jldmer
ress
11 1
18
return
Copy Cont
*
Printer
Set up
*
Plotter P Pl ot t er
Set up
* HP- GL
#1| BWfile |——p»-[Save Medi a GP- GL
Save Medi a Mem Card- 1 *
( Upper Paper
Slot) Si ze
Mem Car d- 2 *
(Lower Location
Slot)
*
Item
Plotter
|12 Addr ess
18
return
return

« Set Printer/Plotter to hard-copy the screen. Set
Printer/Plotter, Printer (model)/Plotter (model), Paper
Feed, Stop Printer, Plot Location Reset, etc.

#1 Save the screen image datain memory card by BMP
format (MS-DOS hit-map data format).

I tem

{1

return

Trace

Scal e

return
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MS2665C Menu Tree (19 /25)
—Panel Key———— — Top menu t Lower menues
[ Sound | [Sound
M » Demodulate the received signal and monitor-output it from
the speaker. Select AM, Narrow FM, Wide FM, TV (voice)
Nar r ow M and Volume.
Wde FM
O f
#1 Setswhether the coupled settings for RBW, VBW, etc., in
Vol . . .
o frequency and time domain, independent or common.
#2 Changes screen color pattern.
[_System ]| [System
guple [T spiay - Define Or
#l mon Par anet er o Gh T *
Independm* Di spl ay - Change clr Copy Col o - [Copy Trom
Di spl ay Type-1 Col or Pts; fe::[nm ol or
Patternl I tem Patternl
Col or BackG ound ol or
Pattern2
Clock Disp Red Pattern2
Aut o SWI vinid 15
Hi - Lvl - Acc Col or Col or
Fast Pattern3 G een Pattern3
Power On Col or = Col or
State Patternd Bl ue Patter nd
Erase * 15
War m up Defi ne —
Message return User Col or return
1|
glsxem * return return
#2 Change
Col or
LCD Bri ght ness
System Bri ght ness B Fon Siate P Set Date
Zero Span el 1
Digital Bef or e Year
Anal og Power Of f »
Recal | Mont h Set Tine
- Menory
FreqDomai n Hour 3
Lock Fi xed bay
Unl ock State
Unl ock * M nut e 4
Count Set Tinme
20
Conposite * 1| [2| | Recal | Second o f —me--[ Conposi t e
Mode Memory No Nor mal
= return
return return
PAL
IE]
* Set various modes of systems of this device. NTse
Set Couple, Display, Color Pattern, Define User Color, Time Sweep, Power On return
State, etc.
return
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MS2665C Menu Tree (20/25)
—Panel Key———— Top menu

Cal

Cal

Al Cal

Level Cal

Freq Cal

FM Cal

Pre-
Sel ect or
Tuni ng

» Executecalibration. Select anitemfromAll Cadl, Level Cdl, Freq
Cal, and FM Demod Cal.

[EI

Cal

Freq Cal
O o f

Cal status

-

Preslctr

Auto tune

Manual
-5

Preset

return

- <Calibration status screen>

Mai nt e-
nance

I 12l

APPENDIX A SOFT-KEY MENU

Lower menues
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MS2665C Menu Tree (21/25)
—Pandl Key—+————Top menu f L ower menues

» Set interfaces for external devicesto connect. Select RS232C,
Centronics or GPIB, and set the RS232C interface, GPIB address,

etc.
[ Tnterface | [Interface
RS232C P-[ RS232C
Set up
GPI B Baud Rate
My Address 4800
1
Parity
Even
Connect to Data Bits
Control | er 8bits
RS232C
Connect to Stop bit
Prt/Plt 1bi t
Cent roni cs
Connect to
Peri pheral
GPI B
return

 Input atitle to display on the screen.

[ Title | [Title
Comment - Off. ClOCk, Title
Title
Edit Title - <Edit Screen>
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MS2665C Menu Tree (22/25)
—Panel Key—+————Top menu f L ower menues
[ MemCard ] Mem Car d
Directory P-[Di rectory
* Trace P File Qpe
#1 For mat Di spl ay
| Directory
Correction e / Next
Dir Disp
Directory Det ai |
Mask — * Qutline
BWP file
Tenpl ate  fem—
Del ete
Di fine —
Sel ect Menus
Medi a File
return Protection
11 return
]| FOI TRt
#1 Formats memory card.
Apply | plTEdia
. . return Mem Car d- 1
* Set Directory, Format and Media of the (Upper
memory card. L 12l Siot)
. ) . . Mem Car d- 2
Directory: Select adlrect(_)ry to display from (Lover
Trace, Correction, Mask, Template Sl ot)
and Define Menus.
File Ope: Select an item from Display
Directory, Dir Disp, Delete and File
Protection.
I PTA I PTA return
PTA P-{ PTA return
Program PTA
Run PTA
PTA Prog List PTA
Li brary stop F1 Yes
Cur sor
U F2
Cont No
Cur sor
Down F3
Reset
Load
F4
o f
Run
F5
etc
etc
T ete.
(Next Page) ENN ete
IE
L1114

e Set PTA (personal test automation) that can build an auto measurement system without requiring
external controllers.
PTA Program: Select one from Run, Stop, Cont Reset, Prog List, Load, etc.
PTA Library: Select one from Display/Run for the library program and L oad/Check for the library file.

A-29



APPENDIX A SOFT-KEY MENU

MS2665C Menu Tree (23/25)

—Pand Key—+————Top menu f L ower menues

(Previouse Page) ————®FTA Lib

*

Library -/ Li b Menory
Menory
* Cursor
Library Up
File
Cursor
Down

*

Execute  |jr—g Li b _Exec

Run
Library
| Page
* St op
Renove
return
Cont
return
Reset
etc.
l————Jp-/Li b Renpove

Yes
L p-/Lib File
Cur sor
Up
Cursor
Down
Load
return
File
| Page
*
Check File .| Check File
Library
return / Page
return
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MS2665C Menu Tree (24/25)
—Panel Key————— Top menu : Lower menues

[ Define | Define
*
#1 Def i ne ——————————p{Def Menus
Menus Select *
* Source —————————-[Li b Prgm
#2 Edi t Lib Prgm
Menus Sel ect Up
Sour ce
Menu
Sl ect Down
* Dest
Initialize Menu
Menus Next Page
* Set source
Load/ Save into Dest
Def Files
Del ete
Dest
return
return
———-[Edi t Menu
Sel ect
Sour ce

Edit - <Title edit screen>

F-key Menu
*
et ————pm <Title edit screen>
Menu Title
- [ | ni t i @l i Z€
return Yes
- Def Files ]
Load Medi a
Def Menu Mem Card-1
File | (pper
D spl ay Slot)
Directory Mem Car d- 2
1 Next (Lower
DT Dsp Slot)
Det ai |
Qutline
Save
Def Menu No
File
Select *
Load/ Save
Medi a
return
return

« Set Define, Edit, Initialize and L oad/Save.
#1 Define Menus:  Select one from Source Menu, Source Library, Destination Menu, etc., and set

Definition/Delete for the user menu.
#2 Edit Menu: Select a source and edit Menu Title.
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MS2665C Menu Tree (25/25)

—Panel Key————— Top menu : Lower menues

[ Preset ] Preset « Initialize measurement parameters. Select one from All, Sweep, Trace, Level and

Preset

Al Freg/Time.

Preset
Sweep
Control |
Preset
Trance
Par anet er s
Preset
Level
Par anet er s
Preset
Freqg/ Ti ne
Par anet ers

Local
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MS2667C/68C Menu Tree (1/25)

—Panel Key———— Top menu

Lower

APPENDIX A SOFT-KEY MENU

menues

[Frequency | Frequency
ot « Setitemsrelated to frequency, including the center frequency, start/stop frequency,
nter . . .
Freq peak->CF, auto synchronization, and scroll step size, etc.
Start
Freq
St op
Freq
Pre-
Sel ect or
Auto tune
Pre- *
Sel ect or | Preslictr
tuni ng
Auto tune
#1 oF #1 Sets frequency step size for changing center frequency.
Step Size
[ | Manual
-5
Frequency Preset
T —MS2667C—
I nt er nal P 1 Nt M X
M x Int M x
* Aut o Band
Ext er nal D) Ext M X Aut o Band
M x Ext M x
m Ext M x Ext er nal Manual
Fr equency [Freq of fset O Of Band Band 0 Manual
Of f set Freq K+ Band 2+ return
O f set M xer Bias ) Manual
Scroll -> o Of 0. 00V Signal 1D Band 1- Manual
Freq O Of Band 3+
O fset M xer Loss Manual
<-Scrol | OHz 15. 00dB Band 1+ Manual
Band 4+
Cent er
Aut o tune Freq
N Span Span return
* return
I nternal ¢ [ | ]
return
e = e MS2668C
Ext er nal RS T W — _
Span M x return I 12l | || be—————p[Tnt_Mx —
nt X
Aut o Band
Ful I Span Aut o Band
Manual
Zero Span Band 0O Manual
Band 1+(n=2)
Manual
Scrol | -> . . . Band 1- Manual
* Set frequency span items, including Band 3—(n=4)
frequency span, full span, zero span, Manual
<-Scrol | f | | at Band 1+(n=1) Manual
requency scroll, etc. Band 3-(n=6)
* Ior2r 1
Scrol | I—————————-[Scr ol | St ep
Step Size
[ | 1div return
return
I
2di v [ =
5di v
10di v
return
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MS2667C/68C Menu Tree (2/25)

—Panel Key—+—————Top menu f L ower menues
[Anpli tude | Anpl i t ude —-[LvI O fset
* Ref Level
Ref erence O fset
Level O Of |—g[Units Units
Ref Level — - =P Log Scal e
Peak-> RLV O fset dBm T
0. 00dB 10dB/ di v L0 Scale
10% di v
Ref Level dBuv
O fset 5dB/ di v
* 5% di v
Uni t dBnmv \
2dB/ di v
) 2% di v
Log — dBuV( ent) w
Scal e 1dB/ di v
* ) 1% di v
Li near return I nput - — -
Scal e | npedance
[
return return
return
Anpl i tude 11 11 12l | 1 1 return
Ref Level  fe——— | Ref St ep
Step Size
* 1Di v - sp Li ne -1 npedance
Di spl ay I f—— Display || Attenuator
Line Li ne 50 Chm
* 2Di v on o f Manual
At t enuat or Di sp Line
Level 75 Chm
5D v -50. 00dB Auto
* 10D v
| npedance Mar ker
Tr nsf or mer Level
* Manual Abs Rel
#1| Correction
TE return
return return
return
| Tr nsf or ner
Trnsf or mer
(MALB21A)
O Of I~ Cor recti on Sel ect —p-[ Medi a
. Mem Car d-
#1 Sets correction (frequgncy-reapgnse rrection || | corr-1 — (oper
characteristics correction) function. o of » ond Sl ot)
- Corr Set Mem Car d-
Sel ect Corr-2 ( Lower
Corr Di spl ay Sl ot)
Directory
Corr-3 / Next
Dir Disp
. . . Det ai |
» Setitemsaong the vertical axis of Corr-4 Qitline
the screen, including reference level, T Coffv;t
Peak->RLV, reference level offset, return Setup  j—d Corr-5
measurement level unit, Log/Lin ort e
. . oal ve _
scale switching, reference level step return return Vedi a return
size, display line, attenuator, 75 Q
. t
impedance, transformer, frequency- return
response correction, etc.
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MS2667C/68C Menu Tree (3/25)
—Panel Key———— Top menu : Lower menues
LW ]| [w + Set the manual/auto of resolution bandwidth, and auto (RBW, VBW and
Manual SWPonly) or all auto.
* Set Ratio of RBW to Span when RBW isAuto and Ratio Modeis “on”.
Auto
RB/ Span
Ratio
On o f
RB/ Span
Ratio
0.01
RB, VB, SWI
Auto #1 Sets RBW, VBW, Sweep Time, Atten al to Auto.
#1| A Auto
— . -
* Set the manual/auto of video bandwidth, and auto (RBW, VBW
Manual
and SWP only) or all auto.
Aut o
Filter
o f
_Sr:/\enz Sweep Ti e # :;:: iR? #2 Setsratio of VBW to RBW when VBW isAuto.
Manual 1.0
RB, VB, SWI
Auto Aut 0
Al Auto
¢ Set the manual/auto of sweep time, and auto (RBW, VBW and SWP only) or
RB, VB, SWI
A1 Ao al auto.
Al Auto
[ Atten | At t enuat or

Manual

Al Auto
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MS2667C/68C Menu Tree (4/25)

—Panel Key—+—————Top menu f L ower menues
[ Marker | [Marker * Set the selection of normal/delta/no marker, zone marker width, marker->, marker
Nor nal search mode, display line, marker tracking On/Off, zone sweep On/Off, etc.
Mar ker
Del ta #1 Selects whether to search for maximum (Peak) or minimum (Dip) valuein
Morker zone marker.
Mar ker #2 Toggles zone sweep On/Off. Usually, the zone sweep is Off. At On, the
af sweep time is reduced by sweeping only the zone specified by the zone
marker.
Zone Wdth p————————————————Jge{70ne Wdth
* Spot
Mar ker -> —p-{ VBr ker —>
ETR 1Div Mr—> CF
Mkr  Func
Mar ker 2Di v Mkr —>RLV
#1 Sear ch
Peak Dip Mkr
5Di v —-> CF
Step Size
* 10Di v Del ta Mkr
Di spl ay —>Span | m[Disp Line
Li ne Di spl ay
return Zone Li ne
—> Span o Of
Di sp Line
Mar ker return Level
Tracki ng —50. 00dBm
On o f
H#2| zone sweep
On o f Mar ker
|12 1 1 Level
Abs  Rel
Multi Marker
Mar ker Ml ti Mkr —- Mkr_Li st
Ml ti Mar ker
Mar ker Li st return
On o f —{ On o f Manual Set
Change
#3 H ghest 10 Active
s #3 Allocates up to 10 multi-markers
#4| varmonics Freq/ Ti me Mar ker sequentially from the peak level of the
Abs _ Rel — 4“ signal displayed on screen.
W
Level Aut o
Abs _Rel ofsf' ol #4 Allocates multi-markers to the harmonic
t . . .
Var ker o signals of frequency indicated by current
Li st Sel ect marker.
#5 Manual return Cear Al . X
Set #5 Function allowing user to select only
Coturn multi-markers necessary for
measurement.

* Set multi-marker On/Off, 10 multi-marker, harmonic #6 Select "absolute value" or "relative value
multi-marker, listing of multi-marker values, (display line)" to display marker level.
selection of necessary markers, etc.
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MS2667C/68C Menu Tree (5/25)
—Panel Key———— Top menu j
» Set maximum level search, next peak, next right peak, next left peak, Marker->,

Lower menues

Peak Peak
Sear ch
Peak minimum level search, next minimum level, search level resolution, threshold
Sear ch level On/Off, etc.
Next Peak
Next Ri ght
Peak
Next Left
Peak
Nor mal
Mar ker ——»| Thr eshol d
Delta Threshol d
Mar ker On  Of
R Sear ch
Above
Bel ow
Dip
" b #1 Searchesfor minimum (Dip) level.
Sear ch
. #2 Sets peak-search level resolution.
Next Dip Threshol d
Level
—50. 00 dBm
return
#2| Resol ution
1.23 dB
Threshol d
Mar ker —> P | MVar ker —>
I 12| Mer—> CF
Makrer Mkr —>RLV
Peak Mar ker —>
Sear ch MKr
Mr—> CF -> CF
Step Size
Mkr —>RLV Delta Mr
—> Span
Mkr
> CF Zone
Step Size —> Span
Delta Mkr return
—> Span
Zone
—> Span
» Set marker value -> center frequency, marker value -> reference level, marker

value -> CF step size, delta marker-> span, zone marker -> span, etc.
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MS2667C/68C Menu Tree (6/25)

—Panel Key———— Top menu

Continuous

Peak

Peak
—>RLV

|

Si ngl e

Singl e

User

User 1
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User 2

User 3

[ |

|12 1

I 13l

Lower menues

 The soft-key menu defined by the user is displayed.

(See"User Define".)
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MS2667C/68C Menu Tree (7/25)

—Panel Key———— — Top menu t Lower menues
[ Measure | Measur e
#1 Frequency P Freq Count
Count
Count On
H#H2 Noi se
Measur e
#3| CNRatio
Measur e
Channel
H4 Power
Measur e
Count Of f
Set up P/ Count Set up
of f Resol ution
1kHz
TR L——P»-[ Noi se Meas return
Meas On 100Hz
10Hz
1Hz
o f
return
return
P-[ C/'N Meas L——J-[ Ch Pover
Meas On Meas On
Of o f
Correction
Fact or
0. 00dB
return return

 Perform measurement according to various applications:
#1 Frequency Count:

#2 Noise Measure:

#3 C/N Ratio Measure:

#4 Channel Power Measure:

Measure marker frequency with a high resolution.

Select resolution from 1 kHz, 100 Hz, 10 Hz and 1 Hz.

Measure the noise power within zone marker.

Measure the ratio of carrier signal and noise power. Reference marker of the delta
marker shall be set to the carrier, and marker's zone width specifies the power measured.
Power with in the band indicated by zone marker is measured. It ispossibleto set an
arbitrary calibration value.
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MS2667C/68C Menu Tree (8/25)

—Panel Key—+———Top menu f L ower menues
Measur e
#5| ¢ BW  jf——————————————p»-[Ccc BW —— P [OBW Set up
Measur e Vet hod
Execut e N% of Pwr
#6 Adj ch pwr xdB Down
Measur e
N% Rati o
H#H1 Mask 99 %
xdB Val ue
10 dB
Set up
of f
|12 | return return
- [Ad] ch Pwr
v Execut e
(Next Page)
Ch Sepa-1
12.5 kHz
Ch Sepa-2
25.0 kHz —[ACP Setupl
- ACP Set up2
R Tot al ACP Set up3
o e Power ACP Graph
&5 K o of Bot h
) R Ref Ch Center Channel
setup Level Li ne
On  Of Upper
R I nband Ch BW Channel
return Ch Power Li ne
On  Of Lower
I nband Channel
Ch BWLine
I nband O Of
Ch BW
8. 5kHz
o f
return
return
T return
12 11
I 13l 1

#5 Occ BW Measure:

#6 Adj ch pwr Measure:

#7 Mask:
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M easure the occupied bandwidth.
Select the X dB DOWN or N % of POWER mode.

Measure leak power from adjacent channels.

Select Channel Separate, Channel Bandwidth and Measurement Mode (Method), On/Off
of ACP Graph, On/Off of Channel Center Line and On/Off of Channel BW Line, Upper
Channel, Lower Channel or Both Channel, etc.

Set Standard Line of the frequency domain and judge Good/NG in relation to the standard
line. Select Mask Table, Mask Movement, Measurement Mode, Mask Table Preparation,
L oad/Save of Mask Table, etc.
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MS2667C/68C Menu Tree (9/25)

—Panel Key—+—————Top menu f L ower menues
(Previous Page) ——————»[Wask teas =Toar
*
Check Mask- 1 P Li ne
Pass/ Fai | Limt 1
* Upper
Mask- 2 — On o f
Limt 1
* * Lower
Sel ect Mask- 3 — On  Of
Mask Tabl e Limt 2
* * Upper
Move Mask Mask- 4 — On Of
Limt 2
* * Lower
Set up - Mask- 5 o on  Of
Mask Tabl e
return return
return
- Vbve Mask
Mve x
12. 34 kHz
—-{ Sel ect
Myve y
5.12 dB Mask- 1
Mask- 2
Updat e
Mask Tabl e Mask- 3
Cancel
Mask- 4
return
Mask- 5
L[ Serup Mask return
*
Sel ect —
Mask Tabl e
Level
Absol ute
Rel ative
*
Mke Up —0n08— g <Mask Edit Screen>
Mask Tabl e
Load/ Save —-[ MVedi a
Mem Card- 1
Load (Upper
* Mask Table Slot)
Load/ Save Di spl ay Mem Car d- 2
Mask Tabl e Directory (Lower
/ Next Slot)
return Dir Disp
Det ai |
Qutline
Save
Mask Tabl e
*
Load/ Save p—
Medi a
return return
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MS2667C/68C Menu Tree (10/25)

—Panel Key—+————Top menu f L ower menues
Measur e —» Sel ect
#8 Ti me J-[ Tenp Meas Tenp- 1 -[Li ne
Tenpl ate Limt 1
* Check * Upper
#9 Bur st Pass/ Fai | Tenp- 2 — o Of
Avg Power Limt 1
* Lower
Tenp- 3 — O Of
* Limt 2
Sel ect * Upper
Tenp Tabl e Tenp- 4 — O Of
* Linit 2
Move * Lower
Tenpl ate Tenp-5 e O Of
Set up —
O f Tenp Thl return
|18 return return
(NeXt ge) ————p-{ Mbve Mask
Mve x
0.00 nsec
Move y
-1.24 dB
—»-{ Sel ect
Tenp- 1
Updat e
Tenp Tabl e
Tenp- 2
Cancel
Tenp-3
return
Tenp- 4
| Ser up Mask
* Tenp-5
Sel ect —
Tenp Tabl e
Level return
Absol ut e
Rel ative
Make Up —_—
Tenp Tabl e
Load/ Save —-[ Vedi a
Mem Card- 1
Load (Upper
* Tenp Table Sl ot)
) . i . Load/ Save Di spl ay Mem Car d- 2
#3 Time Template: Set Standard Line of the time domain Tenp Tabl e Directory (Lover
and judge Good/NG in relation to the ) [ hext Stot)
i eturn Dir Disp
standard line. Select Template Table, Detail
Template Movement, M easurement Qutline
Mode, Template Table Preparation, save
Load/Save of Mask Table, etc. Terp Tabl e
. Load/ Save f—
#9 Burst Avg Power: M easure the mean power of burst signals Medi a
in the time domain. Select the start/end return return
points.
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MS2667C/68C Menu Tree (11/25)
—Panel Key—+—————Top menu f L ower menues

(Previous Page)———»-[Burst_Pw

Execut e

Start
Poi nt
100
St op
Poi nt
100

return
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MS2667C/68C Menu Tree (12/25)

—Panel Key———— Top menu

Lower menues

[ Recal | | Recal |
Reg- 1 Recal |
ABCDEFG Reg- 7 Recal |
ABCDEFG Recal | Recal |
Reg 2 from Recal |
Reg-8 I nt. Regst r from
Di spl ay Mem Car d
Reg-3 #1| Directory QSP| ay
Reg-9 / Next Directory
/ Next
Dir Disp
Reg-4 e 10 Detai |
Qutline
Reg- 5
Reg- 11
*
Reg-6 Reg 12 Recal |
* Medi a
BT #2| Recall *
20 | Itens Recal |
[ Items

L4

Item
> Al

Trace &

Par anet er

Al T&P
—>Vi ew

Par anet er

Par anet er
except
Ref Level

return

-

Recl Medi a

Mem Card- 1

(Upper
Sl ot)

Mem Car d- 2
(Lower
Sl ot)

return

* Read out trace waveform/parameters from the internal memory or memory card. Select recall addresses and
media/items, and display file directories.

#1 Displayslist of internal-memory directories.

#2 Specifiesitemsto be recalled
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(trace waveform, parameter, etc.).




APPENDIX A SOFT-KEY MENU

MS2667C/68C Menu Tree (13/25)
—Panel Key———— Top menu

. Lower menues
Save
[ Feeall | fSave * Save trace waveform/parameters to the internal memory or memory card.
to Select saved media, and display file directories.
I nt. Regstr
Di spl ay
Directory
1 Next
[
Save
Save
to
Mem Card
Di spl ay
Directory
/ Next
Dir Disp
Ditai
Qutline
Save Save Medi a
Medi a P> e Gara- 1
(Upper
Sl ot)
Mem Car d- 2
|12l | (Lower
Slot)
Save
Save
BW file
to Mencard
Di spl ay
Directory
/ Next
Dir Disp
Det ai |
CQutline return
Save
Medi a
|1 13
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MS2667C/68C Menu Tree (14/25)

—Panel Key—+—————Top menu f L ower menues
[ A'B ] [Trace AB ———»-[ Trace Move
Trace A A—>B
Trace Calc —p-| Ref Line
Trace B B->A Nor mal i ze
(A-B+DL) Top
* On  Of
#1 Trace A<—>B
Move Moddl e
#2 Trace A+B—>A
Cal ¢ A-B—>A Bott om
* On  Of
St orage *
Ref Line
Det ecti on return
1 1
return return
St orage
Nor mal
* St or age
Max Hold ) Fol d_Count Avg Count
Qunt ative Sweep Aver agi ng
* Count Count
Mn Hold = ) 256 256
Overwite Avg Mode
* Endl ess St op
Average | Sweep Non- St op
St op
Stop Stop
Vi ew
Cont i nue
Conti nue Conti nue
return
Restart
[T Restart Restart
return
Trace A B Det ecti on ] return return
Trace AonB Nor mal
Active
Trace Pos Peak
A B
Sampl e #1 TraceMove:  Conduct movementsA->B and
B->A, switching between A and B,
Neg Peak and A+B operation.
43| sorage | #2 TraceCalc:  Select A-B+DL corrective opera-
tion, A—B operation and Ref Line.
#4 Detection return
#3 Storage: Select a storage mode from Nor-
| 12|

mal/Max Hold/Min Hold/Average.
Set Sweep Count, Rewrite/Over-
write, Stop Continue, Restart, etc.

» Select Trace A/B, movement between Trace
A/B, sum/difference operation between Trace

A/B and Ref Line, and designate the storage #4 Detection: Select a detection mode from Nor-
and detection modes and Active Trace. mal/Pos Peak/Neg Peak/Sample.
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MS2667C/68C Menu Tree (15/25)

—Panel Key—+————Top menu f L ower menues
AIB,A/IBG
[ A B | [~ B.A/BG

(i ; » Simultaneously display two waveforms, namely Trace A and Trace B or Trace A and

#1 Trace BG (periphera spectrum containing Trace A). The large display is Main Trace
AB and the small oneis Sub Trace; select which to display as Main Trace (or Sub Trace).
(*8 Sweep Control: Set Stop/Continuous/Restart for sweep and Stop/Write for Sub
A/BG Trace.

(A<BG)

( A‘ZBBG) #1 Displaystwo tracesA and B simultaneously at top and
bottom of screen. Thetrace-B display isthe larger at
thistime.

Sweep P Sweep COnt |

Control

Sub Trace
Wite
Sub Trace
Vi ew
St op
Cont i nue
Restart
return
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MS2667C/68C Menu Tree (16/25)

—Panel Key———— Top menu

Lower menues

[ Ti me | Trace Tine
el T  Set to the zero-span time domain display. Set Time Span, Trigger, Trigger
ay Tine . .
10,0 ms Source, Storage, Detection and FM Monitor On/Off, and select Expand
(waveform).
Ti me Span
200 us
Trigger
Freerun
Triggered
Trigger (Same as "Trigger Source" menu in Trig/ Gate key)
Sour ce L]
St or age (Sane as "Storage Mbde" nenu in A B key)
[ ]
Det ecti on (Same as "Det Mbde" nenu in A B key)
[ ]
1 11
Trace Tinme
FM Moni t or = FM MDNi t OF
FM Moni t or
On of f
Range
5kHz/ Di v
#1 Expand —-[ Expand . . .
Zone Start #1 Zooms in time-domain waveform
Poi nt i
o display.
Denod Zone Span
Coupl i ng Poi nt
AC DC 50
Expand
| 12| return Zone
O o f
AlTime _
[ Ti me AT me_ Expand
AT o of . .
#2| (AcTine) #2 Displaystrace-A waveformsin
yVE— —————-Sveep Onil frequgncy domain and time
(A>Ti me) domain simultaneously at top and
Sub Trace )
Wite return bottom of screen. Thetime-
b Trace QOmaln display isthelarger at this
View time.
St op
Cont i nue
Sweep
Control Restart
return
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e Simultaneously display waveforms of Trace a and Time Domain.
Which to display as Main Trace (or Sub Trace) can be selected.
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MS2667C/68C Menu Tree (17/25)

—Panel Key—+—————Top menu f L ower menues
Trigger Trigger
/CGate Tri gger
Freerun
Triggered
Tri gger - SoUr C&
Sour ce *
Vi deo | Tr i g Vi deo
#1 . High, Middle, Low
* Trig Level
Wde I F -50dB | ——p[Wde IF
Trace Time Vi deo W de Trig Ext
* Trig Level
Ext er nal Hi gh -10 to 10V
Del ay Tine
10.0 s L
Ti me Span
200 us
|1 | Li ne
Gat e Trig Slope
return Rise Fall Trig Level
Gate Sweep -5. 0V
n o f return Trig Slope
* Rise Fall Trig Slope
#2| cate Setup ————ppm-[Gate Setup Rise Fall
return
Gate Del ay return
St op 0 us
Gate
Length
Restart 0w #1 Trigger Source:  Select atrigger source from Video, Wide IF
: Gate End Video, External.
Trace Time —— Lnt Bxt #2 Gate Setup: Set gate conditionsincluding Gate Delay,
Gate Length, Gate End and Gate Trig
Trace A Source.
| 12 Gate Trig Source
Sour ce
return
Wde |F | W de | F Trig Ext
Vi deo
L——»-[Trace Tine * Trig Level -10 to 10V
Ext er nal Hi gh
Del ay Tinme
10.0 ns TLL
Time Span
200 us
Trig Level
Trigger return -5.0V
Freerun
Triggered Trig Slope Trig Slope
* Rise Fall Ri se Fall
Gate Trig
Sour ce return return
return
* Set gate functions for controlling the sweep start trigger and the

writing of waveform data. Set the trigger mode, trigger source,
trace time, delay time and time span. Select On/Off, Stop and
Restart of Gate Sweep.
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MS2667C/68C Menu Tree (18/25)

—Panel Key—+————Top menu f L ower menues
Copy
Copy Cont
[ Copy ] [Copy Cont
Printer
Plotter | Pr i nt er
HP2225 ——————————J» Paper_Si ze
BWP file
To Mencard A4
VP- 600 A3
Paper Feed (ESG/P)
Ful |
Si ze
Stop Print
Quarter
Bl ot Magni fy Size
Location ‘1X2
Reset Printer
TR Addr ess
18
return
return
Copy Cont
Printer
Set up
* | Locat i on
Plotter P[Pl Ot T er Auto
Set up [1 1l
0 HP- GL 1o
#1| Bwfile | ——————p»-ISave Media GP- L [1
Save Medi a Mem Card- 1 *
( Upper Paper
Slot) Si ze [1
Mem Car d- 2 *
( Lower Location
Slot)
Item [1
Plotter
| 12| Addr ess [1
18
return
return
return I tem
Al
+ Set Printer/Plotter to hard-copy the screen. Set Trace
Printer/Plotter, Printer (model)/Plotter (model), Paper
Feed, Stop Printer, Plot Location Reset, etc. Seale
#1 Save the screen image datain memory card by BMP
format (MS-DOS hit-map data format).
return
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MS2667C/68C Menu Tree (19 /25)
—Panel Key———— Top menu

Lower menues

[ Sound ] [Sound
A » Demodulate the received signal and monitor-output it from
the speaker. Select AM, Narrow FM, Wide FM, TV (voice)
Nt ow FM and Volume.
Wde FM
of f
#1 Setswhether the coupled settings for RBW, VBW, etc., in
Vol . . .
o frequency and time domain, independent or common.
#2 Changes screen color pattern.
[ System | [System
guple D spiay —-Define Or
#1 | mon Par anet er ) & g *
ndependnt* Di spl ay ange ! Copy Col or  fr———Jgm=| Copy from
Di spl ay Type-1 Col or PISZI fercfm ol or
Patternl |tem Pat terni
BackG ound
Col or Col or
Pattern2
Cl ock Disp Red Patt er n2
Auto ST Vi d 15
Hi - Lvl - Acc Col or Col or
Fast Patterns G een Pattern3
Power On Col or 15 Col or
State Patternd Bl ue Pat t er n4
Erase * 15
Warm up Def i ne
Message return User Col or return
ETI
Ws‘em * return return
H2 Change
Col or
LCD P Bri ght ness
System Bri ght ness P Set Dat e
Zero Span -/ Pon State 1
Digital Before Year
Anal og Power Cf f i
Recal | Mont h Set_Ti e
- Menory
FreqDonai n * Hour 3
Lock Set Date Fi xed Day
Unl ock State
Unl ock * M nut e 4
Count Set Tine
20
L 12 1 Recal | Second o f
Menory No
1
return
return return
IE]
* Set various modes of systems of this device.
Set Couple, Display, Color Pattern, Define User Color, Time Sweep, Power On return
State, etc.
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MS2667C/68C Menu Tree (20/25)
—Panel Key———— Top menu

} Lower menues

L @ ][«  Execute calibration. Select an item from All Cal, Level Cal, Freq
Al cal Cal, and FM Demod Cal.
Level Cal
Freq Cal
FM Cal
Pre-
Sel ect or
Auto tune
Pre-
Sel ect or P Preslctr
Tuni ng
11 1 Auto tune
Manual
-5
Preset
Cal
Freq Cal
On o f
return
cal status p <Calibration status screen>
Mai nt e-
nance
|12
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MS2667C/68C Menu Tree (21/25)
—Panel Key—+—————Top menu f L ower menues

* Set interfaces for external devices to connect. Select RS232C,
Centronics or GPIB, and set the RS232C interface, GPIB address,

etc.
[ Tnterface | [Interface
*
RS232C P-[ RS232C
Set up
GPI B Baud Rate
My Address 4800
1
Parity
Even
Connect to Data Bits
Control | er 8bits
RS232C
Connect to Stop bit
Prt/Plt 1bit
Centroni cs
Connect to
Peri pheral
GPI B
return

¢ Input atitle to display on the screen.

[ Title | [Title
Corment - Off. ClOCk, Title
Title
Edit Title - <Edit Screen>
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MS2667C/68C Menu Tree (22/25)
—Panel Key———— Top menu j

Lower menues

[ MemCard | Mem Car d
Directory P-/Directory
* Trace File Ope
#1 For mat Di spl ay
Directory
Correction  frm— I Next
Dir Disp
Directory Det ai |
Mask — Qutline
BW file
Tenpl ate e
Del ete
Difine —
Sel ect Menus
Medi a File
return Protection
11 | return
I For mat
#1 Formats memory card.
Apply Vedi a
. . return Mem Car d- 1
* Set Directory, Format and Media of the (Upper
memory card. L 12 Slot)
. . . Mem Car d- 2
Directory: Select adirectory to display from (Lover
Trace, Correction, Mask, Template Sl ot)
and Define Menus.
File Ope: Select an item from Display
Directory, Dir Disp, Delete and File
Protection.
[ PTA ] PTA return
PTA P PTA return
Program PTA
Run PTA
PTA Prog List FTA
Li brary F1 Yes
St op
Cur sor
U F2
Cont ro
Cur sor
Down F3
Reset
Load
Fa4
Of
Run
F5
etc
v etc
N ete.
(Next Page) I et
IEN

» Set PTA (personal test automation) that can build an auto measurement system without reguiring

external controllers.

PTA Program: Select one from Run, Stop, Cont Reset, Prog List, Load, etc.

PTA Library: Select one from Display/Run for the library program and Load/Check for the library file.
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MS2667C/68C Menu Tree (23/25)

—Panel Key—+—————Top menu f L ower menues
(Previouse Page) ————®~{FTA LD
Library P Li b Merory
Menory
* Cur sor
Library Up
File
Cursor
Down

*

Execute  jre— | Li b _Exec

Run
Li brary
/ Page
* St op
Renove
return
Cont
return
Reset
etc.
l————J-[Li b Renove

Yes
l——————p-[Lib File
Cursor
Up
Cur sor
Down
Load
return
File
| Page
*
Check File | Check File
Library
return | Page
return
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MS2667C/68C Menu Tree (24/25)
—Panel Key——— — Top menu

[ Define

» Set Define, Edit, Initialize and L oad/Save.
#1 Define Menus:  Select one from Source Menu, Source Library, Destination Menu, etc., and set

#2 Edit Menu:
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| Defi ne
*
#1 Define —————————{Def Menus
Menus Sel ect *
* Sour ce ————————»-{Lib Prgm
#2 Edi t Lib Prgm
Menus Sel ect Up
Source
Menu
Sl ect Down
* Dest
Initialize Menu
Menus Next Page
* Set source
Load/ Save [—— into Dest
Def Files
Del ete
Dest
return
return
——p-TEdi t Menu

Sel ect
Sour ce

Edi t
F-key Menu

*

Edi t
Menu Title

return

Def Files

Load
Def Menu
File

Di spl ay
Directory
/ Next

Dir Disp
Det ai |
Qutline

Save
Def Menu
File

Sel ect *
Load/ Save

Lower menues

- <Title edit screen>

L <Title edit screen>

Initialize

Yes

Medi a

return

Definition/Delete for the user menu.
Select a source and edit Menu Title.

Medi a

Mem Card- 1
(Upper
Sl ot)

Mem Car d- 2
(Lower
Slot)

return




MS2667C/68C Menu Tree (25/25)
—Panel Key————Top menu :

[ Preset ]

Preset

Local

Preset
All

Preset
Sweep
Control |

Preset
Trance
Par anet er s

Preset
Level
Par anet er s

Preset
Freqg/ Ti ne
Par anet ers

APPENDIX A SOFT-KEY MENU

Lower menues

* Initialize measurement parameters. Select one from All, Sweep, Trace, Level and

Freg/Time.
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APPENDIX B
KEYWORDS INDEX

The following lists the main keywords used in this operation manual and the number of the pages on which they are used.
Useit to search for the soft keys, function descriptions, etc.
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[KEYWORDS INDEX]

Keyword

Page

Keyword Page
-CF 3-22
-RLV 3-22
~ Scroll 2-6
1div 2-6 34
10%/div, 10dB/div 2-10
50Q,75Q 2-16
| 3-14

A) AonB 5-8
A/BG 5-11
AlTime 5-14
A+B- A 5-6
A-B On Off 57
A/B, AIBG 5-9
A/BG 59
A<Time 5-14
Above Below 321
Abs 3-10
Absolute Value 310 3-12
AC or DC Coupling 5-30
Active Marker 3-13 314
Active Trace 5-8
Active Trace A B 5-8
Address 11-6
add 5-6
Adj ch pwr Measure  13-6
Adjacent Channel Leakage Power

13-6 13-28

All Auto 7-4
All Cal 8-4
All Trace& Parameter  10-9
AM 11-12
Atten 7-8
Attenuator 2-16
Auto mode 7-5 7-7 7-8
Auto Select 3-14
Auto SWT 9-10
Auto tune 4-4

B-2

B)

C)

Automatic Calibration Function  8-3

Automatic Tuning
A>B

A>BG

Average
averaging

4-4
5-9

5-9

5-15 517 5-18
5-20

Averaging Count 5-18
Averaging Function 5-18
averaging function 5-19
Avg Mode Stop Non-Stop  5-18
A-B 5-6
A<—>B 5-6
Back Ground (BG) 4-4
Before Power Off 9-10
before the trigger 5-12
Below 3-21
BG zone 5-4
Blue 9-8
Bottom 5-7
Burst Average Power  13-7
Burst Avg Power 13-7
burst wave 6-15
burst wave gate control signal 6-8
B-A 5-6

CIN Ratio 13-5 13-8
C/N Ratio Measure 13-5 13-8
CAL 8-3

Cal Status 8-4
Cdc 5-7
calculates the average data 5-18
Cdlibration Function ~ 8-3
Carrier-Off 13-27
Center 2-3

CF Step Size 2-6
ChBW 13-6
Ch Sepa-1 13-6
Chack Pass/Fall 13-6
Change Active Marker 3-14
Change Color 9-8
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Keyword Page Keyword Page
Check File 12-5 DeltaMarker 3-8
Check Pass/Fll 13-6 Delta Mkr - Span 3-25
Clear 12-9 Demod Coupling ACDC 5-30
Clear All 3-15 destination 12-7
Clock Disp 9-6 Detail 2-17 10-7 10-8
Color Patern 9-7 Detecting Peaks 4-3
Comment 11-11 Detection 5-12 5-23
Composite Out 9-10 Detection Mode 5-22 5-23
Connect to Controller  11-7 digital averaging 5-20
Connect to Prt/Plt 11-7 Dip 39
Continue 5-10 5-17 Dip Search 3-19
Continuous 6-3 Dir Disp Detall 10-5
Continuous Sweep Mode  6-3 Dir Disp Outline 10-5
Copy 1-9 Direct Plotting 11-3
Copy Color Ptn 9-8 Directory 10-10
Copy Cont 1-9 114 Directory Display Screen  10-6
Corr-1 8-8 Directory/Next 10-5
Correction 2-17 8-7 DispLineLevel 321
Correction Coefficient 2-17 Display 9-6
correction factor 8-8 Display Directory 2-17 10-5
Count 13-4 Display Line 310 3-21
Coupled Common 9-4 display line 5-7
Coupled Function 7-3 Display modes 5-3
Coupled Function Common  9-4 Display Type 9-6
Coupled Independent  9-4 E) Edit Menu 126
Cumulative 5-16 5-17 Edit Title 11-11
current marker 34 37 Entry area 14
Cursor Down 12-4 12-5 Expands and displays ~ 5-12
Cursor Up 12-4 12-5 EX1 1o EX5 12-4

D) Date 9-11 Execute 12-5 13-5 13-7
dBc/Hz 139 Executing Hard Copy  11-8
dBm/ch 13-11 Expand 5-12
dB pv, dBmv 2-9 211 Expand On 5-28
DC coupling 5-30 Expand zone 5-4
Define 12-6 Expand Zone On Off ~ 5-28
Define Menues 12-6 12-7 expansion zone 5-28
Define User Color 9-8 External 6-9
Delay Time 5-12 6-10 External Mixer 14-3
Delete 10-11 12-9 External Trigger 6-8
Delete Dest 12-7
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Keyword Page
F) File 10-11
file deletion 10-10
File Directory 10-8
File/Page 12-5
Filter Off 7-7
Fixed State 9-10
FM 11-12
FM Cal 8-4
FM Monitor 512 5-30
Format 10-10
Freerun 6-5

freerun or trigger sweep 5-12
Freg/Time Abs Rel 312
Frequency 13-4
Frequency Count 1-8
Frequency deviation  5-4 5-30
frequency domain 55 56

Frequency drift 6-13
Frequency Messurement 13-4
Frequency range 54
frequency spanto 0 5-26
Full Size 11-6
Full Span 2-8
G) Gate Control Signal 6-17
gate cursor 6-19
Gate Delay 6-17 6-19
Gate End Int Ext 6-18
Gate Length 6-19
Gate Setup 6-18
Gate Sweep On Off 6-18
Gate Trig Source 6-18
GP-GL 11-6
GPIB interface 11-3
GPIB My Address 11-7
Green 9-8
H) Harmonics 312
Highest 10 311
HP-GL, GP-GL 11-6
HP2225 11-5
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Keyword Page

)] Impedance transformer 2-16
Independent 9-4
Initialize Menues 12-6
Input Impedance 2-16
Insert 12-9
instantaneous signal level  5-24
Interface 1-9 11-7
Item 9-8 11-6

L) L eakage Power M easurement 13-27
Level AbsRel 3-12
Level Ca 8-4
Level Correction 8-7
Level Frequency 2-17
Level Frequency Correction Coefficient 2-17
Level Range 2-9
Library File 12-5
Line 6-10
Line Trigger 6-10
Linear Scale 2-10
Load Corr Set 2-17
Load/Save Def Files  12-6
Location 11-6
log scale 2-10

M) MA1621A 2-16
Magnify 1 x 1 11-5
Main Trace 59 511 5-14
Manua 311 7-7
Manual setting 7-5 79
marked by an asterisk  1-6
marker 33

MARKER FUNCTIONS 3-3
Marker Level AbsRel  3-10

Marker List 312
Marker Mode 37
Marker Off 39
Marker Search 39 3-16
Marker Search Peak 39
Marker Tracking 6-13
Marker Values 3-22
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Keyword Page Keyword Page
Mask 13-6 Normarize (A-B+DL) On 5-7
MASK Creation Screen 13-36 0) observation of harmonic waves  3-24
Max Hold >15 Occ BW Measure 13-5 13-18
Measure 18 133 Occupied Frequency Bandwidth  13-18
measreenvelope 524 off with Auto Select ~ 3-14
Measuring Noise Power 13-4 Offsetting 014
Measuring Occupied Bandwidth  13-5 Outline 217 107 108
Meda 17 Overwrite 5-8 5-16 5-17
Mem Card 10-10
Memory Card 10-7 P) page learning function 1-8
Memory Directory 10-6 Paper Feed 11-4
Menu On/Off 1-5 Paper Size 11-6
Middle 5-7 Parameter Display 9-6
mistake 1-3 Parameter except RFL  10-9
mixer level 7-9 Pass/Fail Judgment by Mask 13-6
Mkr - CF 3-23 PDC 13-20 13-28
Mkr - CF Step Size  3-24 Peak - CF 4-5
Mkr - RLV 3-23 Peak - RLV 4-5
monitor function 11-12 Peak search 3-16
More key 1-6 Peak Signal 4-4
Move 5-6 PHS 13-12 13-14 13-25
Move Mask 13-6 Plot Rocation Reset 11-4
Move Template 13-7 Plotter 11-4
Moving the Measurement Point ~ 4-5 Plotter Address 11-6
Moving the Trace 5-6 Plotter Setup 11-4
MS-DOS format 10-10 Pos Peak 522 523 524
Multi Marker 311 314 Post-trigger 6-11
Multimarker Off 3-15 Power M easurement 13-11 13-15
Power On State 9-10
N) N% of Power 13-5 Pre-trigger 611
Narrow FM 11-12 Preset 13
Neg Peak 522 523 5-24 Printer 11.4
Next Dip Search 20 Printer Address 11-5
Next Left Peak 3-18 Printer Setup "
Next Peak 3-17 Prog List 194
Next Right Peak 3-18 Protection 1011
Noise Measure 13-4 13-10 PTA 19.3
Non-Stop >18 PTA Library 12-5
Normal 515 517 5-22 PTA Program 124
°-23 524 PTL language 12-3
Normal Marker 3-7
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Keyword Page

Q) Quarter Size 11-6

R) Range 2kHz/Div 5-30
RB, VB, SWT Auto  7-4
RBW 7-4
Recall 10-7
Recall I1tem 10-7 10-9
Recall Media 10-7
Recalling From Memory ~ 10-7
Red 9-8
Ref 10-9
Ref Level Offset 2-15
Ref Level Step Size 2-13
Ref Line 5-7
reference marker 3-8
Rel 310 3-12
Relative Vaue 312
Remove 12-5
resolution 3-20
resolution dB 3-20
Restart 5-10 5-17 6-18
RS-232C interface 11-3
RS232C Setup 11-7
Run 12-4

S SIN 5-19
S/N improvement 5-20
Sample 5-22 5-23 524
sample point 5-24
Save 10-5
Save Corr Set 2-17
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Saveto Mem Card 10-5
Saving to Memory 10-5

Scroll - 2-6

Scroll Step Size 2-6
scrolled and selected  3-14
Search 3-21 4-3

Search Above Below  3-21
Search Resolution 3-20
Select Corr 2-17 8-8
Select Dest 12-7

Keyword Page
Select Item 9-8
Select Marker No 3-14
Select Mask Table 13-6
Select Media 10-10
Select Source 12-7
Select Temp Table 13-7
Selecting a Plotter 11-4
Selecting a Printer 11-4
Set Date 9-11
Set sourceinto Dest 12-7
Set Time 9-11
Setting Interface 11-7
Setting Parameters 3-22
Setting Reference Level 2-12
Setting Time Domain  5-26
Setup 13-5
Setup Corr 2-17 88
SIGNAL SEARCH FUNCTION 4-3
Signal Tracking 6-13
Single 6-3
Single Sweep Mode  6-4
small display 5-9
SOUND 11-12
Sound Monitor 11-13
Source 12-7
Span 2-3
Spot 34
spot marker 35
Spurious Radiation Strength13-22
Start 2-3
Start freq 2-5
Start Point 13-7
Step 2-4
Step Size 2-4
Stop 2-5 5-10 5-17 6-18
Stop Continue 5-18
Stop freg 2-5
Stop Non-Stop 5-18
Stop Point 13-7
Stop Print 11-4
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Keyword Page Keyword Page
Storage Mode 5-15 5-17 U) UNCAL 7-6
Storage 5-12 5-17 5-18 Unit 2-11
Sub Trace 5-11 5-14 User Color 9-7
Sub Trace Write View 5-10 User-Definition Operation 12-8
subtracts 5-7 VY 2.9 211
Sweep Mode 6-3 VB/RB Ratio 7-7
Sweep Time 7-4 VBW 7.7
Swp Contl 5-10 Video 6.7
System 9-4 video filter 5-20
Sysiem parameter 93 Video Trigger 6-7
SYSTEM SETTING  9-3 View 516 5-17
system variable 12-4 Volume 11-12
T) threshold 3-21 VP-800 11-5
Time Gate Function ~ 6-14 W) w 2.9 2-11
Time Span 5-12 5-27 Wide EM 11-12
Time Template 13-7 1331 Wide IF Video 68 13-23
Title 11-11 Wide IF Video Trigger 6-8 6-14
title edit screen 12-9 write protect 10-11
Top 5-7
Tr-Time 512 X) XdBDown mode 13-5
Trace A 55 6-18 Y) YesNo 12-4
TraceAonB 5-8
Trace B 56 Z) Zero Span 2-8 5-26
Trace Calc 57 Zone Marker 34
Trace Computation 5-7 zone marker 326 528
p. zone marker width 35 3-26
trace memories 5-24 Zone . Span 396
Trace move 5-6 - i
. Zone Span Point 5-28
Trace Time 54 5-12 6-18 Zone Start Poirt 508
| -
Tracking 6-13 Zone Sweep 6-12
Trig Level 6-8
.g Zone Width 34
Trig Slope 6-8
Trigger Freerun 5-12
trigger level 6-8 6-11 6-17
Trigger Mode 6-5
Trigger Source 5-12
trigger source 6-6
Trigger/Gate 6-7
Triggered 6-6
Tune 4-4
Type-1 9-6
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