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WARRANTY
The ANRITSU product(s) listed on the title page is (are) warranted against defects in materials and
workmanship for one year from the date of shipment.

ANRITSU's obligation covers repairing or replacing products which prove to be defective during the
warranty period. Buyers shall prepay transportation charges for equipment returned to ANRITSU for 
warranty repairs. Obligation is limited to the original purchaser. ANRITSU is not liable for
consequential damages.

LIMITATION OF WARRANTY
The foregoing warranty does not apply to ANRITSU connectors that have failed due to normal
wear. Also, the warranty does not apply to defects resulting from improper or inadequate
maintenance by the Buyer, unauthorized modification or misuse, or operation outside of the
environmental specifications of the product. No other warranty is expressed or implied, and the
remedies provided herein are the Buyer's sole and exclusive remedies.

TRADEMARK ACKNOWLEDGMENTS
V Connector and K Connector are registered trademarks of ANRITSU Company.
HP 436A, HP 437B, HP 438A, Deskjet, and HP 340 Deskjet are registered trademarks of
Hewlett-Packard Company. Adobe Acrobat and Acrobat Reader are trademarks of Adobe Systems
Incorporated.

NOTICE
ANRITSU Company has prepared this manual for use by ANRITSU Company personnel and
customers as a guide for the proper installation, operation and maintenance of ANRITSU Company
equipment and computer programs. The drawings, specifications, and information contained herein
are the property of ANRITSU Company, and any unauthorized use or disclosure of these drawings,
specifications, and information is prohibited; they shall not be reproduced, copied, or used in whole
or in part as the basis for manufacture or sale of the equipment or software programs without the
prior written consent of ANRITSU Company.



Safety Sym bols

To pre vent the risk of per sonal in jury or loss re lated to equip ment mal -
func tion, AN RITSU Com pany uses the fol low ing sym bols to in di cate
safety- related in for ma tion. For your own safety, please read this in for -
ma tion care fully BEF ORE op er at ing the equip ment.

Symbols used in manuals

DAN GER In di cates a very dan ger ous pro ce dure that could re sult in se ri ous in jury
or death if not per formed prop erly.

WARN ING In di cates a haz ard ous pro ce dure that could re sult in se ri ous in jury or
death if not per formed prop erly.

CAU TION In di cates a haz ard ous pro ce dure or dan ger that could re sult in light- to-
 severe in jury, or loss re lated to equip ment mal func tion, if proper pre -
cau tions are not taken.

Safety Symbols Used on Equipment and in Manuals
(Some or all of the fol low ing five sym bols may or may not be used on all AN RITSU equip ment. In ad di tion,
there may be other la bels at tached to prod ucts that are not shown in the dia grams in this man ual.)

The fol low ing safety sym bols are used in side or on the equip ment near
op era tion lo ca tions to pro vide in for ma tion about safety items and op -
era tion pre cau tions. En sure that you clearly un der stand the mean ings
of the sym bols and take the nec es sary pre cau tions BEF ORE op er at ing
the equip ment.

This sym bol in di cates a pro hib ited op era tion. The pro hib ited op era tion
is in di cated sym boli cally in or near the barred cir cle.

This sym bol in di cates a com pul sory safety pre cau tion. The re quired op -
era tion is in di cated sym boli cally in or near the cir cle.

This sym bol in di cates warn ing or cau tion. The con tents are in di cated
sym boli cally in or near the tri an gle.

This sym bol in di cates a note. The con tents are de scribed in the box.

These sym bols in di cate that the marked part should be re cy cled.

ML2400A OM SAFETY-1



SAFETY-2 ML2400A OM

When sup ply ing AC power to this equip ment, con nect the ac ces sory 3-
 pin power cord to a 3- pin grounded power out let. If a grounded 3- pin
out let is not avail able, use a con ver sion adapter and ground the green
wire, or con nect the frame ground on the rear panel of the equip ment to 
ground. If power is sup plied with out ground ing the equip ment, there is
a risk of re ceiv ing a se vere or fa tal elec tric shock.

  WARN ING  

This equip ment can not be re paired by the op era tor. DO NOT at tempt to
re move the equip ment cov ers or to dis as sem ble in ter nal com po nents.
Only quali fied serv ice tech ni cians with a knowl edge of elec tri cal fire and 
shock haz ards should serv ice this equip ment. There are high- voltage
parts in this equip ment pre sent ing a risk of se vere in jury or fa tal elec -
tric shock to un trained per son nel. In ad di tion, there is a risk of dam age
to pre ci sion com po nents.

  WARN ING  

Re pair

For Safety
  WARN ING  

Al ways ref er to the op era tion man ual when work ing near lo ca tions at
which the alert mark, shown on the left, is at tached. If the op era tion,
etc., is per formed with out heed ing the ad vice in the op era tion man ual,
there is a risk of per sonal in jury. In ad di tion, the equip ment per form -
ance may be re duced.
Moreo ver, this alert mark is some times used with other marks and de -
scrip tions in di cat ing other dan gers.

If this equip ment is used in a man ner not speci fied by the manu fac turer, 
the pro tec tion pro vided by the equip ment may be im paired.

  WARN ING  
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Chap ter 1
Gen eral In for ma tion

1-1 SCOPE OF THIS
MANUAL

This man ual pro vides in stal la tion and op era tion in for ma tion for the Model 
ML2400A Se ries of ANRITSU Power Me ters (Fig ure 1-1).

1-2 INTRODUCTION This chap ter pro vides in for ma tion to fa mil iar ize the user with the ba sic 
ML2400A Se ries Power Me ter. In cluded is in for ma tion about the equip -
ment iden ti fi ca tion number, mod els, op tions, and sen sors.

1-3 RELATED
MANUALS

This man ual is one of a two  manual set con sist ing of this Op era tion
Man ual, and the ML2400A/ML2430A Se ries Main te nance Man ual
(Anritsu part number 10585-00003). 

These manu als are available on CD ROM as Adobe Acrobat™ (*.pdf)
files. The files can be viewed us ing Ac ro bat Read er™, a freeware pro -
gram provided on the CD ROM. For price and avail abil ity, con tact the
near est Anritsu Cus tomer Serv ice Center or visit our web site at:
www.global.anritsu.com.

ML2400A OM 1-1

Figure 1-1. ML2400A Se ries Power Me ters



1-4 IDENTIFICATION
NUMBER

The ML2400A Se ries ID number is af fixed to the rear panel (see Fig ure
3-2). Please use the com plete ID number when or der ing parts or cor re -
spond ing with the Anritsu Cus tomer Serv ice de part ment.

1-5 POWER METER
MODELS, OPTIONS, AND
ACCESSORIES

The ML2400A Se ries Power Me ter is avail able with ei ther one or two
sen sor in puts, and is de livered with a 1.5m sen sor ca ble (ML2400A- 20)
for each input. Model num bers, op tions, and ac ces so ries are listed be -
low. 

Models
Model No. Num ber of Sen sor Chan nels
ML2407A Sin gle Chan nel
ML2408A Dual Chan nel

Op tions
Model No. Op tion
ML2400A- 01 Rack Mount, sin gle unit
ML2400A- 03 Rack Mount, side- by- side
ML2400A- 05 Front Bail Han dle

(Op tions -01 thru -05 are mu tu ally ex clu sive.)

ML2400A- 06 Rear Panel Mounted In put A 
ML2400A- 07 Rear Panel Mounted In put A & Ref er ence
ML2400A- 08 Rear Panel Mounted In puts A, B, & Ref er ence
ML2400A- 09 Rear Panel Mounted Inputs A & B

(Op tions -06 thru -09 are mu tu ally ex clu sive.)

ML2400A- 11 3000 mA-h, NiMH Bat tery

ML2400A- 12 Front Panel Cover
(Can not be used with rack mounted units.)

ML2400A- 13 Ex ter nal Bat tery Charger

Ac ces so ries
Part No. Item
760- 206 Hard Sided Tran sit Case
D41310 Soft Sided Carry Case with shoul der strap
ML2419A Range Cali bra tor
B41323 Se rial In ter face Ca ble
MA2418A 50 MHz, 0 dBm Ref er ence Source

1-2 ML2400A OM
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1-6 SENSORS The fol low ing sen sors, sen sor op tions, and sen sor ac ces so ries are avail -
able for use with the ML2400A Se ries Power Me ters:

Power Sen sors (–70 to + 20 dBm)
Model No. Range
MA2469A 10 MHz – 14 GHz 

(–60 to +20 dBm, nominal bw 1.2 MHz)
MA2472A 10 MHz – 18 GHz
MA2473A 10 MHz – 32 GHz
MA2474A 10 MHz – 40 GHz
MA2475A 10 MHz – 50 GHz

Ther mal Sen sors (–30 to + 20 dBm)
Model No. Range
MA2421A 100 KHz to 18 GHz
MA2422A/B 10 MHz – 18 GHz
MA2423A/B 10 MHz – 32 GHz
MA2424A/B 10 MHz – 40 GHz
MA2425A/B 10 MHz – 50 GHz

High Ac cu racy Sen sors (–64 to +20 dBm)
Model No. Range
MA2442A 10 MHz – 18 GHz
MA2444A 10 MHz – 40 GHz
MA2445A 10 MHz – 50 GHz

Sen sor Op tions
MA2400A- 10 Ex tra Cal Fac tor Freq., 0.01 – 40 GHz

Sen sor Ac ces so ries
ML2400A- 20 1.5m Sen sor Ca ble
ML2400A- 21 0.3m Sen sor Ca ble
ML2400A- 22 3m Sen sor Ca ble
ML2400A- 23 5m Sen sor Ca ble
ML2400A- 24 10m Sen sor Ca ble
ML2400A- 25 30m Sen sor Ca ble
ML2400A- 26 50m Sen sor Ca ble
ML2400A- 27 100m Sen sor Ca ble
ML2400A-29 Bulk head Adapter
MA2499B An ritsu Sen sor Adapter
MA2497A HP Sen sor Adapter
1N75C 5W Lim iter, 0.01 – 3 GHz, Nm-f, 75W
1N50C 5W Lim iter, 0.01 – 18 GHz, Nm-f, 50W
1K50A 5W Lim iter, 0.01 – 20 GHz, Km-f, 50W
1K50B 3W Lim iter, 0.01 – 26 GHz, Km-f, 50W
42N75- 20 5 Watt Attenua tor, Nm-f, 75Ω
42N50-20 5 Watt Attenua tor, Nm-f, 50Ω
42N50- 30 50 Watt Attenua tor, Nm-f, 50Ω
42KC- 20 5 Watt Attenua tor, Km-f, 50Ω

ML2400A OM 1-3/1-4

GENERAL SENSORS
INFORMATION

NOTE

The use of sen sor ca -
bles greater than 10
me ters in length is not
rec om mended when
mea sur ing pulses of
less than 10 µs.



Chapter 2
Installation

2-1 INTRODUCTION This chapter provides information for the initial inspection and preparation
for use of the ML2400A Series Power Meter. Shipping and storage informa-
tion is also included.

2-2 INITIAL
INSPECTION

Inspect the shipping container for damage. If the container or cushioning ma-
terial is damaged, retain until the contents of the shipment have been
checked against the packing list and the instrument has been checked for me-
chanical and electrical operation.

If the power meter is damaged mechanically, notify your local sales represen-
tative or Anritsu Customer Service Center. If either the shipping container is
damaged or the cushioning material shows signs of stress, notify the carrier
as well as Anritsu. Retain the shipping materials for the carrier's inspection.

2-3 SENSOR
HANDLING

The sensors are enclosed in a polycarbonate case to help prevent damage.
The sensor connectors, however, are exposed and are a critical part of the mi-
crowave instrument. Refer to the MA24XXA Series Power Sensor manual
(10585-00004) for detailed information on proper connector care.

2-4 POWER
REQUIREMENTS

The ML2400A Series Power Meter can be operated from either AC line
power, external DC power, or from the optional internal battery. The
ML2400A Series Power Meter is intended as an Installation (Overvoltage)
Category II, Insulation Category I device.

At power-on, the power meter will perform a brief power-on self test (POST).
If a POST error occurs, information and available options will be displayed on
the screen (See Chapter 4, page 4-3). If the POST is successful, the instru-
ment will load the last used configuration, unless Secure mode has been se-
lected (see Chapter 4, page 4-35, or Chapter 6, page 6-70).

AC Line
Power

The ML2400A Series Power Meter can operate on
AC input power of 85-264V, 50-440 Hz, 40 VA maxi-
mum. The Power Meter automatically configures it-
self for the voltage applied. The AC line input is
protected by an internal fuse.

ML2400A OM 2-1



DC Power The ML2400A Series Power Meter can also operate
from a nominal external 12-24 VDC input in the ab-
sence of AC line power. DC line power is protected
by a fuse mounted inside the unit, on the main
board. A grounding terminal is provided on the rear
panel to ground the unit during operation from a
DC supply.

Battery
Power

The ML2400A Series Power Meter can be operated
using the optional internal battery pack. During
battery operation, an icon will be displayed on
measurement screens indicating the state of charge.
When the remaining capacity reaches less than
10%, the icon will flash, indicating that charging
will soon be required. When running from battery
power, an estimate of typical-use running time
remaining can be viewed using the System menu
(see Chapter 4, Front Panel Operation). Note that,
due to power consumption considerations, GPIB and
serial remote operation are not available when the
power meter is running from the battery.

The AUTO POWER OFF feature is also available
through the System menu, and can be used to
automatically switch the unit to standby after a
specified period of inactivity to save battery power.
The timer can be set for 10 to 240 minutes, and any
key press will restart the timer. This same feature
will automatically switch the unit to standby when
the battery is fully discharged in order to minimize
the risk of over-discharge.

For optimum battery life, store the battery pack
at –20 to +50° C for short periods and –20 to +35° C
for long term storage.

The ML2400A Series Power Meter will operate from
AC or DC main power with this battery removed.
This battery is not used for the retention of nonvola-
tile memory functions. Refer to Section 2-7, Battery
Charging, Removal and Replacement, for further in-
formation.

Fuses The ML2400A Series Power Meter AC and DC input
lines are protected by internally mounted fuses.
These fuses should only be changed by qualified
service personnel. Replace only with fuses of the
same type and rating (AC fuse is 2A, 250V,
slow-blow; DC fuse is 3A, 125V, slow-blow).

2-2 ML2400A OM

POWER REQUIREMENTS INSTALLATION

NOTE

The ML2400A Series Power
Meter uses a high-capacity
Ni-MH battery (opt ion
ML2400A-11). Over-discharge
can result in a permanent loss of
battery capacity of as much as
20%. If the unit is to be stored for
an extended period (longer than
one week), remove the optional
battery pack so as to preclude
over-discharge.



Grounding The ML2400A Series Power Meter must be properly
grounded. Failure to ground the instrument could
be hazardous to operating personnel. The meter is
supplied with a three-conductor power cord. The in-
strument is properly grounded during AC line op-
eration when the plug is connected to a properly
installed three-prong receptacle. A grounding termi-
nal is provided on the rear panel to ground the unit
during operation from a DC supply.

2-5 ENVIRONMENTAL
REQUIREMENTS

The ML2400A Series Power Meter is designed to operate within the tempera-
ture range of 0 to 50° C with a maximum humidity of 90% at 40° C,
non-condensing. Full accuracy is specified at 5 to 35° C.

Although not recommended, operation in temperatures to –20° C
is possible. At these temperatures, however, the liquid crystal display may
exhibit excessively slow response. The soft sided carry case (part number
D41310) and optional front panel cover (option ML2400A-12) can be used to
help retain internally generated heat and may improve response.

2-6 RACK MOUNTING The ML2400A Series Power Meter can be ordered with rack mounting hard-
ware that allows the unit to be mounted into a standard equipment rack.
There are two rack mount option kits available:

q The ML2400A-01 Rack Mount option allows the installation of a
single ML2400A in either the left or right side rack position.

q The ML2400A-03 Rack Mount option allows side-by-side mount-
ing of two ML2400A Power Meters.

The Power Meter itself must be ordered from the factory as a rack
mount-ready unit. As such, it will be fitted with rack mount top and bottom
cases. These cases have extra mounting holes so that the rack mount kits can
be installed. Instructions for installing the rack mount kits follow.
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ML2400A-01 Rack
Mount Installation

This section describes the assembly procedure for fitting a single ML2400A
Power Meter (PM) unit into an instrument rack. The PM must be fitted with
rack mount top and bottom covers before the rack mount kit can be fitted.
The procedure involves fitting the support bracket to the PM. The PM can
then be loaded and secured in the rack position desired.

The required parts and tools are listed below:

Tools Required: Small Phillips screw driver
Large Phillips screw driver
Small Phillips torque screw driver 10cNm to 120cNm
Assembly drawing “ML2400A/01 RACK MOUNTED
LEFT OR RIGHT OPTION”

Assembly Procedure 1. Confirm the correct tools are available and the parts listed above are present.
Refer to diagram on page 2-5 throughout this procedure.

2. Fit the two handles 783-1055 to front plate 49362 and the front rack bracket
C37376 using 4 screws 900-795.
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Quantity
(each)

Description
Anritsu Part

Number
Max. Torque

Setting

2 HANDLE, PULL, CHASSIS, PLASTIC, HARDWARE 783-1055

4 SPEED NUT 790-319

8 6-32, SST, WASHER, FLAT 900-345

4 M4, 8.00 MM, PHH, SCREW, FLAT HEAD 900-795

4 DECORATIVE SCREW 900-821

8 M3X8, POS, SST, PATCHLOCK, SCREW, METRIC,
PAN HEAD

905-68 .4lbf.in

[45cN m]

6 M3X5, POS, SST, PATCHLOCK, SCREW, METRIC,
PAN HEAD

905-72 .4lbf.in

[45cN m]

6 SNAP RIVET, PLASTIC 788-575

1 RACK MOUNT, SIDE, BRACKET C37276

1 REAR SUPPORT, BRACKET, RACK MOUNT C41449

1 RACK MOUNT, SUPPORT, BRACKET D41473

1 BRACKET SUPPORT, BASE PANEL 49361

1 FRONT FACE PLATE 49362

1 POWER METER FITTED WITH RACK MOUNT TOP
AND BOTTOM COVERS

ML2400A

Table 2-1 ML2400A-01 Rack Mount Kit Parts List



3. Lay the large support bracket D41473 next to the Power Meter as per the as-
sembly drawing. Note if the PM needs to be mounted on the left hand side of
the rack, simply lay the bracket on the PM,s right side. i.e. a mirror image of
the assembly drawing.

4. Locate the support bracket on the four PM case pillars. Secure with 4 screws
905-68 and 4 washers 900-345. (See max. torque settings page 2-4).

5. Locate the front rack mounting bracket C37276 at the front of the PM on the
other side to the large support bracket with two screws 905-68 and two
washers 900345. (See max. torque settings page 2-4).

6. Locate the rear bracket C41449 at the back of the PM on the other side to the
large support bracket with two screws 905-68 and two washers 900-345. See
maximum torque settings above. Locate the rear bracket C41449 at the back
of the PM on the other side to the large support bracket with two screws
905-68 and two washers 900-345. (See max. torque settings page 2-4).

7. Fit the front plate 49362 with 6 screws 905-72. (See max. torque settings
page 2-4).

8. Position the base panel 49361 as shown in the drawing, and secure with 6
snap rivets 788-575.

9. Fit the four speed nut 790-319 to the rack in the correct place to allow mount-
ing of the PM in the rack.

10. Slide the PM into the rack and secure with 4 decorative screws 900-821.
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49362

FRONT PLATE

900-795

X4

905-72

X6

SCREW

041473

SUPPORT

BRACKET

49361

BASE PANEL

788-575

X6

SNAP RIVET

PRESS DOWN CENTER

PIN USING A FLAT EDGE

905-68

X8

900-345

X8

C41449

RACKMOUNT

BRACKET

REAR SUPPORT

C37276

RACKMOUNT

SIDE BRACKET

783-1055

HANDLE

X2

NOTE:

FIT COMPLETED

ASSEMBLY TO RACK USING

DECORATIVE SCREW 900-821

X4 AND SPEED NUT 790-319

X4 IN 4 CORNER

POSITIONS AS SHOWN



ML2400A-03 Rack
Mount Installation

This section describes the assembly procedure for fitting two ML2400A Power
Meters (or one power meter and one ML2419A Range Calibrator) into an in-
strument rack. The procedure involves fitting front support brackets, two
front handles, and two rear support brackets to each unit. The two units be-
come locked together and can then be loaded and secured in the rack.

The required parts and tools are listed below:
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Quantity
(each)

Description
Anritsu Part

Number
Max. Torque

Setting

2 HANDLE, PULL, CHASSIS, PLASTIC,
HARDWARE

783-1055

4 SPEED NUT 790-319

16 WASHER, 6-32UNC, OVERSIZE 900-345

4 M4, 8.00 MM, PHH, SCREW, FLAT HEAD 900-795

4 DECORATIVE SCREW 900-821

16 M3X8, POS, SST, PATCHLOCK, SCREW, METRIC,
PAN HEAD

905-68 .4lbf.in

[45cN m]

4 M3X6, POS, SST, PATCHLOCK, SCREW, METRIC,
FLAT HEAD

905-69

4 WASHER, M4 SPLIT. 900-807

2 M4X12MM, SCREW, PAN HD 900-806

2 M3.5X8MM, SCREW, PAN HD 905-103

4 M4X10MM, SCREW, FLT HD 905-63

1 RACK MOUNT, SIDE BRACKET 49415

1 RACK MOUNT, CENTRE, FRT, BRACKET 49413

1 SPACER PLATE 49439

1 RACK MOUNT, CENTER, FRONT, BRACKET C37275

2 RACK MOUNT, SIDE, BRACKET C37276

1 RACK MOUNT, CENTER, BRACKET C37277

1 RACK MOUNT, CENTER, BRACKET C37279

2 REAR SUPPORT, BRACKET, RACK MOUNT C41449

2 POWER METER FITTED WITH RACK MOUNT
TOP

Table 2-2 ML2400A-03 Rack Mount Kit Parts List



Tools Required: 1 Small Phillips screw driver
1 Large Phillips screw driver
1 Small Phillips torque screw driver 10cNm to 120cNm.
1 Assembly drawing “ML2400/03 SIDE BY SIDE
OPTION”

Assembly Procedure 1. Confirm the correct tools are available and the parts listed above are present.
Refer to diagram on page 2-8 throughout this procedure.

2. On the two sides of the power meter to be joined together, fit the two rear
brackets 49413, C37279, and two front brackets C37275, C37277 using 8
screws 905-68 and 8 washers 900-345. (See max. torque settings page 2-6).

3. Slide the two PM units together and secure using 4 counter sink screws
905-69.

4. Fit the two handles 783-1055 to the front rack brackets using 4 screws
900-795.

5. Locate the two front rack brackets C37276 and 49415 at the front of each of
the PM’s, one on each side with four screws 905-68 and four washers 900-345.
See max, torque setting above.

6. Locate the two rear rack brackets C41449 at the back of each of the PM’s one
on each side with four screws 905-68 and four washers 900-345. (See max.
torque settings page 2-6).

7. Fit the four speed nuts 790-319 to the rack in the correct place to allow
mounting of the two PM’s in the rack.

8. Slide the instruments into the rack and secure with the four decorative
screws (900-821) provided.

INSTALLATION RACK MOUNTING
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The procedure for fitting a ML2400A to a HP34401A Multimeter is as
follows:

1. Fit to the ML2400A Power Meter front brackets C37276, C37275
and rear bracket C41449 using 6 screws 905-68 and 6 washers
900-345. Do not tighten fully at this stage, only enough to allow the
bracket to slide to its maximum position.

2. Fit the center rear bracket 49413 using 2 screws 905-63. (See max.
torque settings page 2-6).

3. Fit to the HP34401A spacer plate 49439 in 2 positions with front
brackets C37277 and 49415 using 4 screws 905-63. (See max. torque
settings page 2-6).

4. Offer up the HP34401A to the ML2400A unit ensuring the front
bracket fixing holes ofboth units are in line. Slide the center rear
bracket 49413 forward till it makes contact with the rear face of the
HP34401A.

5. Gently remove the HP34401A unit and tighten the 49413 bracket
fixings in its new position. (See max. torque settings page 2-6).
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NOTE:

FIT COMPLETED

ASSEMBLY TO RACK USING

DECORATIVE SCREW 900-821

X4 AND SPEED NUT 790-319

X4 IN 4 CORNER

POSITIONS AS SHOWN

905-63

X2

49415

RACKMOUNT SIDE

BRACKET (MULTI-FIT).

USE THIS BRACKET

WHEN FITTING A

HP34401A

900-795

X4

905-68

X16

900-345

X16
C37279

RACKMOUNT BRACKET

CENTER INNER REAR

49413

RACKMOUNT BRACKET

CENTER INNER REAR

900-807 X2

900-806 X2

USE THESE FIXINGS WHEN FITTING

A MF2412A COUNTER TO A ML2430A

POWER METER

900-103 X2

900-807 X2

USE THESE FIXINGS WHEN FITTING

A HP34401A MULTIMETER TO A

ML2430A POWER METER

C41449

RACKMOUNT BRACKET

REAR SUPPORT X2

USE THESE BRACKETS WHEN

FITTING A ML2430A TO ANOTHER

ML2430A POWER METER

C37276

RACKMOUNT

SIDE BRACKET

783-1055

HANDLE

X2

49439 X2

SPACER PLATE

USE ON A HP34401A ONLY,

IN 2 POSITIONS WHEN

FITTING TO A ML2430A OR

MF2412A. USE ALSO WITH

SIDE BRACKET 49415

C37277

RACKMOUNT

BRACKET CENTER

INNER FRONT

905-69

X4905-63 X4

USE THESE FIXINGS WHEN FITTING

A HP34401A TO A ML2430A OR

MF2412A

C37275

RACKMOUNT

BRACKET CENTER

FRONT



2-7 BATTERY
CHARGING,
REMOVAL AND
REPLACEMENT

The optional ML2400A Series Power Meter battery is a 12 Volt, 3000
mA-h nickel-metal hydride (Ni-MH) multi-cell pack, located in a com-
partment on the bottom of the housing. The compartment cover is se-
cured by fractional turn fasteners, as shown in Figure 2-1. Rotate the
fasteners approximately ¼-turn counterclockwise to release the cover.

NOTE
The battery is shipped with a partial charge only, and
should be fully charged before use.

The battery can be completely charged in about two hours with the
power meter in standby mode by selecting CHARGE from the System

menu (page 4-31). This selection is available only when the instru-
ment is being powered by AC line power or external DC power greater
than 21 volts. Note that the instrument will shut down during the
charging cycle, and restart automatically when the charging is com-
pleted. A series of 10 beeps signals completion of the charge cycle.
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ML2400A

BATTERYBATTERY
COVER

BATTERY
COVER

FASTENERS

OPEN OPEN

Figure 2-1. Model ML2400A Series Battery Compartment

NOTE: Do not lubricate the battery cover fasteners.



The external battery charger (option ML2400A-13) can completely
charge the battery in 2.5 hours.

For optimal battery life, the battery should be fully discharged before
recharging. Repeated partial charge/discharge cycles can result in a
loss of battery capacity, recoverable by applying several “conditioning”
(full charge/discharge) cycles. If the power meter determines that a
battery conditioning cycle is required, a message stating this
requirement will be displayed on the front panel, and will remain until
the battery is fully conditioned or replaced. A number of complete con-
ditioning cycles may be necessary to fully condition a battery.

The ideal battery temperature ranges are:

q Discharging: –20 to +50° C (-4 to +122° F)

q Charging: +10 to +45° C (+50 to +113° F)

Note that charging will be inhibited if the temperature falls outside
these limits.

To remove the battery, first disconnect any AC or DC input line power.
Open the battery compartment as illustrated and remove the battery.
Replace the battery only with an identical battery or an equivalent as
recommended by an Anritsu Service Center. Ensure that the battery
is correctly connected and that the battery compartment cover is se-
curely fastened.

Note that the battery is an optional component that is not used for the
retention of nonvolatile memory functions, and is not required for the
Power Meter to operate from either AC or DC line sources. Serial and
GPIB remote operation, however, are not available when the power
meter is running from battery power.
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CAUTION

· To avoid excessive heat
build up, always remove the
ML2400A from the optional
soft sided carrying case
(D41310) before selecting
fast charging.

CAUTION

· The ML2400A battery pack
can leak, explode, or catch
on fire if it is opened, disas-
sembled, or exposed to fire
or very high temperatures.
No attempt should be made
to open, repair, or modify
the battery package.

· When a battery pack has
reached the end of its func-
tional life, it should be re-
turned to the nearest
Anritsu Service Center for
proper recycling or disposal.
Do not treat a used battery
as normal waste.



2-8 STORAGE AND
SHIPMENT

The following paragraphs describe preparing the power meter for storage and
shipment.

Preparation for
Storage

Preparation of the power meter for storage consists of cleaning the unit and
packing it with moisture-absorbing desiccant crystals. Whenever the unit is
to be stored for an extended period (longer than one week), it is advisable to
remove the battery pack, if installed. Refer to Section 2-7, “Battery Charging,
Removal and Replacement,” for instructions.

Environmental
Requirements

Store the unit in a temperature controlled environment that is maintained
between –40 and +70° C, with a maximum humidity of 90% at 40° C, non-
condensing. For optimum battery life, store the battery pack at –20 to +50° C
for short periods and –20 to +35° C for long term storage.

Preparation for
Shipment

To provide maximum protection against damage in transit, the power meter
should be repackaged in the original shipping container. If this container is
no longer available and the power meter is being returned to Anritsu for re-
pair, advise your Anritsu Customer Service Center; they will send a new
shipping container free of charge. In the event neither of these two options is
possible, follow the packaging instructions below.

Use a
Suitable
Container

Obtain a corrugated cardboard carton with a 275-pound test
strength. This carton should have inside dimensions of no less
than 150 mm larger than the instrument dimensions to allow
for cushioning.

Protect the
Instrument

Wrap the instrument to protect the finish.

Cushion the
Instrument

Cushion the instrument on all sides by tightly packing dunnage
or urethane foam between the carton and the instrument. Pro-
vide at least 75 mm of dunnage on all sides.

Seal the
Container

Seal the carton using either shipping tape or an industrial
stapler.

Address the
Container

If the instrument is being returned to Anritsu for service, mark
the address of the appropriate Anritsu service center (Table
2-1), the Return Materials Authorization (RMA) number, and
your return address on the carton in a prominent location.

INSTALLATION STORAGE AND SHIPMENT
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UNITED STATES
ANRITSU SALES COMPANY
685 Jarvis Drive
Morgan Hill, CA 95037-2809
Telephone: (408) 776-8300
FAX: (408) 776-1744

ANRITSU SALES COMPANY
10 Kingsbridge Road
Fairfield, NJ 07004
Telephone: (201) 227-8999
FAX: (201) 575-0092

AUSTRALIA
ANRITSU PTY. LTD.
Unit 3, 170 Foster Road
Mt Waverley, VIC 3149
Australia
Telephone: 03--9558--8177
FAX: 03--9558--8255

BRAZIL
ANRITSU ELETRONICA LTD
Praia de Botafogo 440, Sala 2401
CEP 22250-040
Rio de Janeiro, RJ, Brasil
Telephone: 021-527-6922
FAX: 021-53-71-456

CANADA
ANRITSU INSTRUMENTS LTD.
215 Stafford Road, Unit 102
Nepean, Ontario K2H 9C1
Telephone: (613) 828-4090
FAX: (613) 828-5400

CHINA
ANRITSU BEIJING SERVICE CENTER
416W Beijing Fortune Building
5 Dong San Huan Bei Lu
Chao Yang Qu, Beijing 1000004, China
Telephone: 011861065909237
FAX: 011861065909236

FRANCE
ANRITSU S.A
9 Avenue du Quebec
Zone de Courtaboeuf
91951 Les Ulis Cedex
Telephone: 016-44-66-546
FAX: 016-44-61-065

GERMANY
ANRITSU GmbH
Grafenberger Allee 54-56
D-40237 Dusseldorf, Germany
Telephone: 0211-67-97-60
FAX: 0211-68-33-53

INDIA
MEERA AGENCIES (P) LTD.
Head Office
A-23 Hauz Khas
New Delhi 110 016
Telephone: 011-685-3959
FAX: 011-686-6720

ISRAEL
TECH-CENT, LTD
Haarad Street No. 7
Ramat Haahayal
Tel Aviv 69701
Telephone: 03-64-78-563
FAX: 03-64-78-334

ITALY
ANRITSU Sp.A
Roma Office
Via E. Vittorini, 129
00144 Roma EUR
Telephone: 06-50-22-666
FAX: 06-50-22-4252

JAPAN
ANRITSU CORPORATION
1800 Onna Atsugi-shi
Kanagawa-Prf. 243 Japan
Telephone: 0462-23-1111
FAX: 0462-25-8379

KOREA
ANRITSU KOREA
#901 Daeo building 26-5
Yeoido Dong, Youngdeungpo
Seoul, Korea 150010
Telephone: 02-782-7156
FAX: 02-782-4590

SINGAPORE
ANRITSU (SINGAPORE)
PTE LTD
3 Shenton Way
#24-03 Shenton House
Singapore 068805
Telephone: 226-5206
FAX: 226-5207

SOUTH AFRICA
ETESCSA
1st Floor Montrose Place
Waterfall Park
Becker Road
Midrand, South Africa
Telephone: 011-315-1366
FAX: 011-315-2175

SWEDEN
ANRITSU AB
Box 247
S-127 25 Skarholmen
Telephone: 08-74-05-840
FAX: 08-71-09-960

TAIWAN
ANRITSU CO., LTD.
8F, No. 96, Section 3
Chien Kuo N. Road
Taipei, Taiwan, R.O.C.
Telephone: 02-515-6050
FAX: 02-509-5519

UNITED KINGDOM
ANRITSU EUROPE LTD.
200 Capability Green
Luton, Bedfordshire
LU1 3LU, England
Telephone: 015-82-41-88-53
FAX: 015-82-31-303

Table 2-3. ANRITSU Service Centers



Chap ter 3
Con nec tions

3-1 INTRODUCTION This chap ter de scribes physi cal con nec tions to the power me ter on both 
the front and rear pan els. 

3-2 FRONT PANEL
CONNECTORS

The front panel con nec tors are il lus trated in Fig ure 3-1. De tailed de -
scrip tions of each con nec tor fol low.

Cali bra tor 
0.0 dBm Ref er ence

This con nec tor is a pre ci sion fe male N- Type, 50 Ohm con nec tor that pro vides a 
pre ci sion, trace able 0.0 dBm, 50 MHz ref er ence sig nal for ab so lute cali bra tion
of the sen sors. The cali bra tion sig nal can be turned on or off through the
Cal/Zero menus (see Chap ter 4, Front Panel Op era tion). Use only com pati ble
50 Ohm N- Type con nec tors. 
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Figure 3-1. Model ML2400A Se ries Power Me ter Front Panel Con nec tors

Calibrator 
Connector

Sensor A
Connector

Sensor B
Connector
(ML2408A only)



An op tional rear panel Cali bra tor con nec tor is of fered as an al ter na tive (see
Fig ure 3-2). If the rear panel con nec tor op tion is in stalled, the front panel con -
nec tor is not in stalled. Re fer to Chap ter 5, Pro ce dures, for in for ma tion on us -
ing the Cali bra tor out put. 

Sen sor A 
Con nec tor

This con nec tor is a 12- pin cir cu lar pre ci sion con nec tor to be used in con junc -
tion with power sen sor ca bles. An op tional rear panel Chan nel A con nec tor is
of fered as an al ter na tive (see Fig ure 3-2). If the rear panel con nec tor op tion is
in stalled, the front panel con nec tor is not in stalled.

Sen sor B 
Con nec tor

(ML2408A only)

This con nec tor is a 12- pin cir cu lar pre ci sion con nec tor to be used in con junc -
tion with power sen sor ca bles. An op tional rear panel Chan nel B con nec tor is
of fered as an al ter na tive (see Fig ure 3-2). If the rear panel con nec tor op tion is
in stalled, the front panel con nec tor is not in stalled.

NOTE
Only MA2400A Se ries sen sors can be con nected di rectly 
to the ML2400A Se ries Power Me ters. MA4700A and
MA4600A Se ries sen sors re quire the MA2499A or
MA2499B Anritsu Sen sor Adapter. MP-Series (10-pin)
sen sors re quire an MA4001A or MA4002B adapter and
an MA2499B. 

3-3 REAR PANEL
CONNECTORS

The Rear Panel con nec tors are il lus trated and described in Fig ure 3-2.

. 

3-2 ML2400A OM
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OPERATION REAR PANEL CONNECTORS

Figure 3-2. ML2400A Se ries Rear Panel

GPIB/ IEEE488 Con nec tor

Stan dard Gen eral Pur pose In ter -
face Bus con nec tor used to con -
nect through GPIB to other test
equip ment and a host com puter.
The ML2400A Se ries is com pati ble 
with IEEE- 488.1 re quire ments. Re -
fer to Chap ter 6, GPIB Pro gram -
ming for in for ma tion on us ing
GPIB.

Par al lel Printer Port

Pro vides an in ter face to a stan -
dard par al lel printer. Com pat i ble
print ers in clude the Canon BJC80, 
HP 340 Deskjet, and most other
300 and 500 Se ries HP Deskjet
print ers.

ID Num ber La bel

The ML2400A Se ries ID
number is af fixed to the rear
panel here. Please use the
com plete ID number when
or der ing parts or cor re -
spond ing with the Anritsu
Cus tomer Serv ice de part -
ment.

AC Main Power In put

85- 264 VAC, 47- 440 Hz, 40 VA maxi mum. The Power Me ter auto mati cally
con fig ures it self for the volt age ap plied. Con nect ing AC power here will
turn the in stru ment on. Sub se quently, the in stru ment can be switched be -
tween the ON state and the STANDBY state us ing the front panel ON/OFF
but ton. The op tional bat tery can be fast charged when AC in put volt age is
ap plied through this con nec tor and all other Power Me ter func tions are off. 

RS232 Se rial Con nec tor

Se rial con trol and data out put com mands are
en tered us ing the same for mat as the GPIB in -
ter face. Re fer to Sec tion 5-9 for more in for ma tion 
on us ing Se rial Re mote Op er a tion. Al lows com -
mu ni ca tion with an Anritsu 68/69000-series syn -
the sizer in Source Sweep mode. Also al lows ser -
vice ac cess for soft ware up grades, etc. The
hard ware hand shake lines RTS and CTS are
used to con trol the flow of data. 

Sen sor Con nec tors

Al ter nate Sen sor in put con nec -
tors for Chan nels A and B. If the
rear panel op tional con nec tors
are in stalled, the front panel
con nec tors are not in stalled.

Cali bra tor Con nec tor

Al ter nate Cali bra tor out put con -
nec tor. If this rear panel con nec tor
op tion is in stalled, the front panel
con nec tor is not in stalled. Re fer to
Chap ter 5, Pro ce dures, for in for -
ma tion on us ing the Ref er ence
Cali bra tor out put. 

Chas sis Ground

Used as a con ven ient earth ground
ref er ence when DC line power is
ap plied and an op tional safety
ground when op er at ing from bat tery 
power.

DC Power Sup ply In put

Used for 12- 24 VDC in put in the ab sence of AC
line power. The op tional bat tery can be fast
charged when the DC in put volt age is greater
than or equal to 21V and all other func tions are
off. Fast charge must be se lected from the Sys -
tem menu.  The ex ter nal DC Power Sup ply in put
line is pro tected by an in ter nal fuse

Out put 1

Multi-purpose BNC con nec tor is user 
configurable for Mod u la tion Out put
(TTL), An a log Out put 1 (volts/units),
or Limits Pass/fail (TTL). Sup ports
pass/fail test ing for chan nels 1 and 2.
Also configurable to out put a
real-time mea sure ment sig nal from
sen sor in put A, suitable for lev el ing
pur poses.

Out put 2

Multi pur pose BNC con nec -
tor is user con fig ur able for
Ana log Out put 2 (volts/units), 
Blank ing Zero (TTL), or Lim -
its Pass/Fail (TTL). Sup ports
pass/fail test ing for chan nels
1 and 2. Also con fig ur able to
out put a real- time meas ure -
ment sig nal from sen sor in -
put B, suitable for lev el ing
pur poses.

In put 1, Digi tal

Multi pur pose BNC con -
nec tor is user con fig ur -
able for Blank ing In put
(used to ARM meas ure -
ments in t r ig ger  ing
modes) or TTL Trig ger
In put.

 In put 2, Ana log

Multi- purpose BNC con nec tor used for Volts per GHz con nec tion. Sup ports 0 to
+20V nomi nal in put volt age with soft ware se lecta ble scal ing. V/GHz is used for
auto matic CAL FAC TOR cor rec tion by ap ply ing an ex ter nal volt age, scaled to fre -
quency. The cor rect cali bra tion fac tor for this fre quency is auto mati cally in ter po -
lated and ap plied when in V/GHz cali bra tion fac tor mode. Dif fer ent scal ing may be
ap plied to sen sor A or B al low ing for meas ure ment of fre quency trans la tion de vices. 
Avail able si mul ta ne ously with chan nel A and/or B data, the data rate is as set on the
chan nel. The de fault data rate is 20 ms in DE FAULT meas ure ment mode (with the
de fault set tling time of 0.1%), and pro gram ma ble in PRO FILE op era tion mode and
CUS TOM meas ure ment mode.



Chap ter 4
Front Panel Op era tion

4-1 INTRODUCTION The ML2400A Se ries Power Me ter is con trolled from the front panel us ing
the five main menu keys; Sen sor, Chan nel, Trig ger, Sys tem, and Cal/Zero.
This chap ter ex plains the power-on pro ce dure and the fea tures and func tions
of each of the menus. Also re fer to Ap pen dix C for quick reference Menu
Maps.

4-2 FRONT PANEL CONTROLS The front panel con trols are shown and de scribed in Fig ure 4-1. The fol low -
ing sec tions pro vide more de tailed ex pla na tions of the Menus and soft keys. 

NOTE
Where ap pro pri ate, re lated GPIB com mands are listed in brack ets
un der the menu se lec tion. Re fer to Chap ter 6, GPIB Op er a tion, for
in for ma tion on us ing GPIB com mands.
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Cal / ZeroSensor Channel Trigger System

Figure 4-1. ML2400A Se ries Front Panel Controls

Nu meric Key pad

Pro vides the means for en ter ing
nu meric data in the ap pro pri ate
menus as re quired for sys tem
con fig u ra tion or cal i bra tion. A
flash ing cur sor in di cates when
num bers can be en tered us ing
the nu meric key pad. 

Power On /Off

Switches the power me ter from STANDBY to ON, or ON to
STANDBY. Note that when ever AC power is ap plied, the power
me ter de faults to the ON state. Sub se quently, the in stru ment can 
be switched be tween the ON state and the STANDBY state us -
ing this front panel Power On /Off key.
When Ex ter nal or In ter nal (bat tery) DC power is first ap plied to
the in stru ment (no AC pres ent) the power me ter de faults to the
STANDBY state. It can then be switched to the ON state us ing
the front panel Power On /Off key. 

Clear Key

The clear (CLR) key per forms var i ous func tions de pend ing on when it is
pressed. For ex am ple, when ed it ing an en try in a menu, press ing the CLR key
clears the dig its. If in a menu screen, press ing the CLR key re turns to the pre vi -
ous menu level. 
If the lim its FAIL in di ca tor HOLD au di ble alarm is sound ing, press ing the CLR
key stops the alarm. The FAIL in di ca tion is not af fected by the clear key, and
can only be cleared by turn ing fail hold off.
If the GPIB box is on the screen and the sys tem is not in a menu screen, and
the sys tem is in lo cal mode (menus avail able), and no GPIB op er a tions are
pend ing, then press ing the CLR key clears the GPIB box off the screen.
In CDMA mode with Peak or Crest dis played, the CLR key clears the Peak and 
Crest for both dis play chan nels

Graphic LCD with Back light

The LCD dis play set tings are con fig ured in the
Sys tem menus. The back light can be turned on or 
off, or time de layed, as re quired to suit am bi ent
con di tions and bat tery drain. The back light is con -
trolled through the Sys tem menus when op er at -
ing from the in ter nal bat tery.

Soft Keys

Soft keys se lect submenus, tog gle se lec tions,
con trol cur sor po si tion, and al low data en try. A
flash ing cur sor in di cates when num bers can be
en tered us ing the nu meric key pad. Re fer to the
fol low ing sec tions of this chap ter for de tailed in -
for ma tion on us ing the soft keys.

Menu Keys

When pressed, the first level sub menus
ap pear on the dis play di rectly above the
soft key for that menu func tion. Re fer to
the fol low ing sec tions of this chapter for
de tailed in for ma tion on us ing the menu
keys.



4-3 POWER-ON
PROCEDURE

At power- on, the power me ter per forms a brief power-on self test
(POST). After the POST, the in stru ment loads the last used con figu ra -
tion and dis play set tings. If a POST er ror oc curs, in for ma tion and avail -
able op tions will be dis played on the screen.

The following tests are performed during the power-on self test, and
also when the GPIB *TST? com mand is sent:

Dur ing the power- on self test, only fail ures and warn ings will be dis -
played on the front panel. If all tests pass suc cess fully, no self test in for -
ma tion is dis played.

Fail ure and warn ing messages that can be dis played on the front panel
are:

Flash code csum
Per son al ity csumVola tile RAM
Cal data csum
Non- Vol RAM
Soft ware ver sion - this is only a warn ing
Cur rent Setup
Saved Set ups
Se cure - Mem clear - this is only a warn ing
Dis play
Key board
DSP er ror #  - fol lowed by a 4-digit hexa deci mal er ror code
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TEST SEQUENCE POS SI BLE STATUS

Flash EPROM code check sum Pass or Fail

Flash EPROM per son al ity data check sum Pass or Fail

Flash EPROM cali bra tion data checksum Pass or Fail

Vola tile RAM tests Pass or Fail

Non- volatile RAM check sums Pass, Fail

WARN ING - Soft ware ver sion
changed - all non- vol stores re set

Cur rent store failed - cur rent store 
re set 

Saved store(s) failed - failed store
status changed to not saved

WARN ING - Se cure mode clear 
mem ory - all non- vol stores re set

Dis play Pass or Fail

Key board Pass or Fail

Ta ble 4-1 Power- on Self Test



If any er ror, other than a DSP er ror, is en coun tered, the text:

“Press ANY key to con tinue”

will be dis played at the bot tom of the screen. If only warn ings are
encountered, noth ing will be dis played at the bot tom of the screen, and
the unit will con tinue to ini tial ize.

If a DSP er ror oc curs, the text:

"Re start unit. If er ror per sists, con tact Serv ice Cen ter." 

is dis played and the unit will halt the self test. Make note of the hexa -
deci mal er ror code dis played and con tact your near est Anritsu Serv ice
Cen ter (see Chap ter 2, Ta ble 2-1).

Self test er ror messages are also available over the GPIB, as a self test
status string (see STERR com mand, page 6-76). 
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4-4 SENSOR MENU The Sen sor menu has con trols for sen sor data proc ess ing. 

NOTE
When ed it ing an en try in a menu, press ing the CLR key
clears the dig its. If in a menu screen, press ing the CLR
key re turns to the pre vi ous menu level. 

Setup Se lects the data ac qui si tion con trols for the sen sor. The fol low ing sub menus
are dis played.

SEN SOR Model ML2408A (dual chan nel) only. Se lect the sen sor to be con -
fig ured. Tog gles be tween Chan nel A and Chan nel B for all sub -
menu func tions.

SET TLE %
[SENSTL]

Set tle % per read ing is avail able when the sen sor mode is set to
De fault. The set tling time al lows some con trol over the trade off
be tween speed and the ex tent to which a mea sure ment has set -
tled to its fi nal value. A 1% set tling value re lates to ap prox i -
mately 0.04 dB, 0.5% re lates to 0.02 dB and 0.25% to 0.01 dB.
The de fault value af ter a sys tem pre set is 0.1%, or about 0.004
dB. In creasing the Set tle per cent to 1% or more will sub stan tially 
in crease mea sure ment speed.

In CDMA Read out mode, set tle % is set to AUTO and can not be
changed.

MODE
[SENMM]

Se lect ei ther De fault, Modulated Av er age, or Cus tom. 

De fault is the sen sor mode set ting fol low ing sys tem pre set. It is
the ML2400A Se ries sim plest op er at ing mode. Meas ure ment
speed is auto mati cally ad justed ac cord ing to sen sor re sponse
times and the user- adjustable Set tling %. Trig ger ing con trols, ex -
cept for GPIB trig ger, are dis abled when the sen sor mode is set to 
De fault. This is in tended to sim plify ba sic power meas ure ment by 
avoid ing the ne ces sity of spe cific trig ger set tings.

Modulated Av er age mode is used to sta bi lize the front panel digi -
tal read out. It is a spe cial ized sen sor mode for ei ther MA2440A or 
MA2470A Se ries power sen sors. These sen sors are fast enough to 
de modu late the am pli tude modu la tion of many RF test sig nals.
The Mod Av er age sen sor mode is un nec es sary for ther mal power
sen sors.

The Cus tom sen sor mode per mits the high est meas ure ment
rates. Trig ger con trols are avail able with this sen sor mode. Trig -
ger De lay (the time be tween the ML2400A Se ries re ceipt of a
valid trig ger event and the start of sam ple in te gra tion) and Gate
Width (the du ra tion of sam ple in te gra tion) con trols are lo cated in 
the Trig ger menus.
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NOTE

SET TLE% af fects
GPIB speed. Con sider
this when op ti miz ing
GPIB per for mance.

NOTE

The MODE se lec tion is
not avail able in Pro file,
Source Sweep or
CDMA modes .

NOTE

When mea sur ing mod -
u lated sig nals with a di -
ode sen sor, en sure
Mod u lated Av er age is
se lected or mea sure -
ment er rors may re sult.



HOLD
[RGH]

Al lows the op er at ing range of the se lected sen sor to be set to the
de sired range. Se lect a Range Hold value of 1 to 5, or Auto. When 
in Auto, the range changes to take the best meas ure ment auto -
mati cally. Auto is the de fault set ting fol low ing sys tem pre set.

Typi cal Range Hold val ues for di ode sen sors are:

Range 1 above ap proxi mately –12 dBm

Range 2 –10 to –27 dBm

Range 3 –25 to –42 dBm

Range 4 –40 to –57 dBm

Range 5 below –55 dBm

When range hold is set to AUTO and ei ther PEAK or CREST
mea sure ments are se lected in CDMA mode, if the sig nal level
falls be low ap prox i mately –26 dBm the dis play value will be
blanked out and the warn ing mes sage “PEAK/CREST not avail -
able” dis played.

Cal fac tor Al lows en try of the cali bra tion cor rec tion fac tor. The cali bra tion fac tor com -
pen sates for mis match losses and ef fec tive ef fi ciency over the fre quency range
of the power sen sor.

SEN SOR Model ML2408A (dual chan nel) only. Se lect the sen sor to be con -
fig ured. Tog gles be tween Sen sor A and Sen sor B for all sub menu
func tions.

SOURCE
[CFSRC
CFVAL]

Three se lec tions are avail able, Fre quency, Man ual, and V/GHz.

Fre quency

In this mode, cor rec tion data is read from the EEPROM in the
sen sor and ap plied auto mati cally to the meas ure ment based on
the us er’s in put fre quency. The EEPROM cor rec tion data value
near est to the en tered fre quency is used to cal cu late the cor rec -
tion ap plied to the sig nal. 
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NOTE

Fre quency or V/GHz are pre -
ferred meth ods as the sen -
sors have in ter nal lin ear ity
cor rec tion which var ies with
fre quency.

NOTE

The HOLD  selection is
not avail able when
Sys tem|Setup|mode is
set to Source Sweep. In 
this mode, AUTO rang -
ing is used.



For greater ac cu racy, cali bra tion fac tors are in ter po lated for set -
tings that are be tween the cali bra tion fac tor data pro vided in the
sen sor EEPROM. For ex am ple, if cali bra tion fac tors ex ist for 1
and 2 GHz, then the cali bra tion fac tor ap plied for 1.5 GHz will be 
a value mid way be tween the two. 

Sen sor linearity ad just ments for tem pera ture are also in ter po -
lated; If the correction fac tor for 1.5 GHz at 25° C is 1 dB, and for 
35° C is 1.1 dB, then at 30° C a value of 1.05 dB will be used.

Man ual Set

Al lows man ual cor rec tion of sen sor data ei ther as a per cent age or 
a fixed dB value. An in put fre quency is also re quired to al low the
cor rect lin ear ity cor rec tion fac tors to be ap plied. 

V/GHz

Most mod ern syn the sized sources have a rear panel BNC con nec -
tor which out puts a volt age pro por tional to the syn the sized fre -
quency. The V/GHz is sup plied to the rear panel in put con nec tor
of the ML2400A Se ries. The SETUP sub menu has con trols for
cus tom iz ing the volt age and fre quency re la tion ship.

FREQ
[CFFRQ]

When the Cal Fac tor source is set to Fre quency or manual, en ter
the in put sig nal fre quency in GHz or MHz. The cor rect sen sor
cali bra tion fac tor is auto mati cally in ter po lated and ap plied to the 
dis played power read ing.

USE TA BLE
[CFUSEL
CFUTBL
CFUUSE
CFUVLD]

De fines which cal i bra tion fac tor ta ble is to be used. Can be set to
Fac tory, ta ble num ber 1-10, or Fac tory + ta ble num ber. The max -
i mum num ber of ta bles avail able is dis played on the screen, and
is never greater than 10. If a se lected ta ble has not been used be -
fore, the user will be prompted to CLEAR or PRESET the ta ble,
or can cel the se lec tion. If a ta ble is CLEARED, all en tries are
cleared ex cept for a sin gle en try of 100% @ 50 MHz. If a ta ble is
PRESET - the fac tory de fined cal i bra tion fac tor ta ble is cop ied
into the spec i fied user cal i bra tion fac tor ta ble. The CLEARED or
PRESET ta ble is saved di rectly to the sen sor. PRESET clears the
ID string, while CLEAR leaves the ID string as cur rently set.

The num ber of ta bles avail able is de fined by the fre quency range
of the sen sor and the amount of fac tory cal i bra tion data stored.

De lete

De letes the cur rently dis played ta ble number.
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NOTE

User de fined Cal Fac -
tor ta bles are avail able
for ap pli ca tions where
user-supplied cal i bra -
tion points are re quired. 
Ad di tional cal fac tor
fre quen cies can be en -
tered in a user ta ble
and used in con junc -
tion with the fac tory ta -
ble.

NOTE

You will see a live up -
date of the Cur rent Cal
Fac tor only if that sen -
sor is be ing used on a
chan nel. For ex am ple:
If you are ed it ing the
Cal Fac tor Fre quency
on Sen sor B, but you
only have chan nel 1 set 
to A and chan nel 2 off,
you will not see the
"Cur rent Cal Fac tor"
be ing up dated.

NOTE

When the MA2499B Anritsu
Sen sor Adapter or  the
MA2497A HP Sen sor Adapter 
are used, the in put fre quency
should be set to 50 MHz ir re -
spec tive of the mea sure ment
fre quency. Lin ear ity cor rec -
tion fac tors are not ap plied
when the adapt ers are be ing
used.



Fac tory

Se lects the Fac tory cali bra tion fac tor ta ble. Press ing Fac tory and
the +/- key on the nu meric key pad al lows se lec tion of a user-
 defined ta ble in ad di tion to the fac tory ta ble. This al lows full fac -
tory cali bra tion to be ac tive, and al lows ad just ments or cor rec -
tions to be en tered in the user- defined ta ble. If user ta ble 1 was
se lected, the menu would show ‘Fa ctory+1’ and the Status box
on the read out dis play would show a warn ing ‘*’ sign on the Cal
Fac tor line (bot tom text line in the box) to show that non-
 standard cali bra tion is be ing ap plied (CAL *F or CAL *V).

En ter

Con firms the se lec tion.

%/dB
[CFUNITS]

Tog gles the Cur rent Cal fac tor dis play for mat from per cent age to
dB, and back.

EDIT
[CFUADD
CFUSAV CFUCT
CFUPT
CFULD
CFURD
CFUID]

Edit any of the avail able user cal i bra tion fac tor ta bles in the sen -
sor. Op tions avail able are CLEAR or PRESET the ta ble, en ter a
new ta ble iden tity string, change or de lete ex ist ing fre quency/cal
fac tor data pairs, or en ter new fre quency/cal fac tor data pairs. All 
fre quency/cal fac tor data pairs can have both fre quency and cali -
bra tion fac tor value modi fied, ex cept for the data pair at 50 MHz, 
which can only have its cal fac tor value changed. 

All fre quency/cal fac tor data pairs can be de leted, but there must
al ways be one data pair re main ing. If there is a data pair at 50
MHz, this will be the data pair that will re main.

The user must en sure that the max i mum num ber of cal fac tor
data pairs en tered into a ta ble is not ex ceeded. Sen sors with a
max i mum fre quency of up to 40 GHz will hold 90 pairs, while
sen sors with a max i mum fre quency of 50 GHz will hold 110
pairs.

Once all changes have been made, the SAVE soft  key saves the
changed data to the sen sor. If any user cal fac tor data is changed
and not saved, any at tempt to exit the cal fac tor menu or se lect a
new ta ble will re sult in a prompt to dis card or save the changes.

FACTOR
[CFCAL]

When the Cal Fac tor Source is set to Man ual, the op era tor is ex -
pected to en ter the cali bra tion fac tor value in dB or % terms. 

CAL 
AD JUST
[CFADJ]

Sets a cali bra tion fac tor to be used when per form ing a 0 dBm
cali bra tion and the cali bra tion fac tor source is set to 'Ma nual.'
This value is the only fac tor ap plied when per form ing a 0 dBm
ref er ence cali bra tion. If the sen sor cali bra tion fac tor source is set 
to V/GHz or Fre quency, the sen sor in ter nal EEPROM cor rec tion
value at 50 MHz is used.
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NOTE

Man ual  Cal Fac tor
method only.

NOTE

Which ever set, or sets,
of cal fac tors are used,
the lin ear ity and tem -
per a ture cor rec tion re -
mains ac t ive at al l
t imes. En sure the
power me ter is pro -
grammed with the fre -
quency of the sig nal
be ing mea sured.



SETUP
[CVSTF
CVSPF
CVSTV
CVSPV]

Sets up the Start and Stop fre quen cies and volt ages when Source
is set to V/GHz. This tells the ML2400A how to de ter mine the
fre quency of the swept sig nal based on the ap plied rear panel
volt age.

Av er aging Sen sor data av er ag ing. The avail able soft keys de pend upon the op er at ing
mode se lected. 

In Read out and Power vs. Time modes, the fol low ing soft keys ap pear:

SEN SOR Model ML2408A (dual chan nel) only. Se lect sen sor A or B, in
Power vs. Time or Read out modes.

MODE
[AVG
AVGM]

Se lect OFF, AUTO, MOVING or REPEAT, in Power vs. Time or
Read out modes. 

AUTOMATIC av er ag ing uses a MOVING type of av er age and in -
creases the amount of av er ag ing as the noise level increases. The
dis play up dates at ap proxi mately 100 ms in ter vals, how ever the
data is avail able at the full rate. The dis play is slowed down to
pre vent jit ter and al low the user to fol low the up date. 

MOVING av er age al lows the user to manu ally se lect the amount
of av er ag ing re gard less of the sig nal level. The dis play is con tinu -
ally up dated while av er ag ing. When se lected, the NUMBER soft
key be comes avail able.
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NOTE

Au to matic av er ag ing
also ap plies an al go -
rithm to en hance set -
tling at low power lev els 
(e.g., sig nal sources).

NOTE

When in CDMA read -
out mode, av er ag ing is
al ways ON, with a min i -
mum value of 16.



NUMBER
[AVG
AVGM]

Sweep av er ag ing number (1 to 512).

REPEAT av er ag ing also al lows the user to manu ally se lect the
amount of av er ag ing re gard less of the sig nal level, how ever the
dis play is up dated only when the NUMBER of read ings speci fied
have been taken (1-512). 

NOTE
Due to the na ture of this method of op era tion, if the
power level changes be tween up dates, the dis play up date
will not re flect the true in put power for one mea sure -
ment only. 
When a chan nel is set to a ra tio, e.g., A–B or A/B etc., the
re peat method de scribed above only op er ates if all sen -
sors are set to the REPEAT mode.

LOW 
LEVEL
[AVGLL]

Se lect OFF, LOW, ME DIUM, or HIGH, Low Level Av er ag ing, in
Power vs. Time or Read out modes. Sets the low level av er ag ing
win dow for the sen sor. At reso lu tion set tings of 0.01 and 0.001
dB, digi tal read outs may flicker due to the high read ing rate of
the power me ter. Low level av er ag ing ap plies a low pass fil ter to
post- average data read ings to achieve a more sta ble front panel
dis play with out slow ing down the re sponse of the me ter to larger
changes in level. The three win dows for LOW, MEDIUM and
HIGH low level av er ag ing are ± 0.01, 0.02, and 0.05 dB.

For ex am ple: When a LOW set ting of low level av er ag ing is ap -
plied while step ping from 0 dBm to –1 dBm, the me ter dis plays
the fi nal read ing within 0.01 dB with no de lay. The fi nal set tling
of 0.01 dB will set tle over a short sub se quent pe riod of time, lead -
ing to a sta ble high reso lu tion read out. 

With a HIGH set ting of low level av er ag ing, the set tling win dow
is in creased (up to ap proxi mately 0.05 dB) and the set tling time
is longer.

With low level av er ag ing OFF, the me ter dis plays the fi nal read -
ing in stantly with no fur ther set tling ob served. Any jit ter due to
noise is re flected in the dis played read ing, which may be in con -
ven ient for high reso lu tion read ings.

In Pro file and Source sweep modes, the fol low ing soft keys ap pear:

STATE
[GRSWS]

Graph av er ag ing state, ON or OFF. When set to ON, the fol low -
ing ad di tional soft keys ap pear:
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NOTE

GPIB tr ig ger com -
mands au to mat i cally
ap ply RE PEAT av er ag -
ing af ter TR2 com -
mands to en sure ‘old’
sam ples are ex cluded
from the mea sure ment. 
How ever, the user
should be aware that
due to the high speed
of the me ter, other in -
stru ments in the ATE
sys tem may not be set -
tled.



A NUMBER  [GRSWP]
B NUMBER (ML2408A only) [GRSWP] 

Sweep av er ag ing number (1 to 512).

RE SET

Sweep av er age re set. If the graph sweep av er ag ing state is ON,
this key re sets the data points and re starts the sweep to sweep
mode.

CUR SOR
[GRSWR]

Be tween cur sor av er ag ing ON or OFF. When ON, a digital
readout of the average power between the two cursors is
displayed in the readout area of the PROFILE dis play.

Off set Al lows an off set, in dB, to be ap plied to sen sor data for the se lected sen sor. 

SEN SOR Model ML2408A (dual chan nel) only. Used to se lect the sen sor to
be con fig ured. Tog gles be tween Chan nel A and Chan nel B for all
sub menu func tions.

TYPE
[OFFTYP]

Se lects the type of off set to be ap plied:

Off

No off set ap plied.

Fixed

A fixed dB off set VALUE is ap plied to the sen sor data.

Ta ble

The ta bles are a set of frequency- against- dB off sets. The off set
value used from the ta ble de pends on the set ting of the fre quency 
cor rec tion source. If the source is FREQUENCY, the en tered fre -
quency is used to cal cu late the off set from the ta ble. If the fre -
quency cor rec tion source is V/GHz, the fre quency value
cal cu lated from the sup plied ramp in put is used to cal cu late the
off set from the ta ble. 

If the fre quency does not match any fre quency in the ta ble, in ter -
po la tion is used to cal cu late the cor rect off set.

NOTE
If the fre quency is greater than the maxi mum fre quency
in the ta ble, the off set value from the maxi mum ta ble fre -
quency is used. If the fre quency is less than the mini mum 
fre quency in the ta ble, the off set from the mini mum ta ble 
fre quency is used.

VALUE
[OFFFIX
OFFVAL]

En ter the off set value (dB) when Off set TYPE is set to Fixed.
Valid range is –99.99 to +99.99.
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NOTE

Use Fixed or Ta ble to
com pen sate for a fixed
at tenu ator on a sen sor
for mea sur ing higher
power lev els. A better
method is to ap ply a
Fixed cal fac tor in the
User ta bles as this is
then taken into ac count 
in the Zero/Cal pro -
cess.



TA BLE
[OFFTBL
OFFTBR
OFFTBU
OFFVAL]

Se lect the off set ta ble number (1-5) when Off set TYPE is set to
Ta ble.  When a ta ble is se lected, ad di tional soft keys become
avail able:

EDIT

This will bring up all of the se lected off set ta ble’s en tries, with
their as so ci ated fre quen cies and off sets. Se lect an en try and en ter 
the fre quency and off set us ing the key pad.

CLEAR [OFFCLR]

When an off set ta ble is se lected, CLEAR will set all of the ta ble’s
ele ments to zero. 

Duty cy cle Ap plies a duty cy cle to the se lected sen sor. An off set will be ap plied based on
the en tered value.

SEN SOR Model ML2408A (dual chan nel) only. Used to se lect the sen sor to
be con fig ured. Tog gles be tween sensor A and sensor B for all sub -
menu func tions.

STATE
[DUTYS]

ON or OFF

DUTY
[DUTYS]

De lete, En ter, or Can cel. An off set will be ap plied based on the
en tered value. For ex am ple, speci fy ing a duty cy cle of 50% will al -
ter the dis played read ings by ap proxi mately +3.01 dB.

Rng Hold
[RGH]

This func tion will toggle the sensor between holding the present operating
range and Auto Rang ing. Auto Rang ing auto mati cally se lects the best range to
take the meas ure ment.

If either sen sor is auto rang ing, this key will force both sen sors to hold their
pres ent op er at ing ranges. If either sen sor is held within an op era tion range,
this key will force both sen sors to Auto Range.
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NOTE

Rng Hold  is not avail able
when Sys tem|Setup|mode
is set to Source Sweep. In
this mode, AUTO rang ing is 
used.



4-5 CHANNEL MENU The Chan nel menu con trols the op er a tion of a dis play chan nel. There are two
dis play chan nels, Chan nel 1 and Chan nel 2. Chan nel 1 ap pears at the top of
the read out dis play and chan nel 2 at the bot tom. If a chan nel in put con fig u ra -
tion is turned off, the re main ing chan nel ap pears in the cen ter of the screen. 

NOTE
When ed it ing an en try in a menu, press ing the CLR key
clears the dig its. If in a menu screen, press ing the CLR
key re turns to the pre vi ous menu level. 

The Chan nel sub menus are as fol lows:

Setup The setup menu al lows the user to set up the con figu ra tion of the dis play
chan nels. The setup pa rame ters are:

CHAN NEL Se lects the chan nel to be con fig ured. Tog gles be tween Chan nel 1
and Chan nel 2.

IN PUT
[CHCFG]

This is the sen sor, com bi na tion of sen sors, or rear panel BNC in -
put that is used to cal cu late the meas ured and proc essed value
for this chan nel. For the Model ML2407A (sin gle input) power
me ter, the avail able op tions are A, Ex ter nal Volts, or OFF. For the 
ML2408A (dual input) power me ter, the options are A, B, 
A – B, B – A, A/B, B/A, Ex ter nal Volts, or OFF.

UNITS
[CHUNIT]

The units can be dB(m), Watts, dBµV, or dBmV. If the Ex ter nal
Volts in put is se lected, the units are fixed to Volts.

RESO-
LUTION
[CHRES]

The num ber of dec i mal places in which the re sults are dis played
in Read out mode, with cer tain lim i ta tions. If the units se lected
are in Watts or Volts, and the value goes down to pW or µV, the
num ber of dec i mal places is forced to zero. If the num ber to be
dis played is too large for the num ber of dec i mal places se lected,
the dec i mal places dis played will be re duced.

MIN/MAX
[MNMXS
GMNMX]

This se lec tion turns on the Min/Max Track ing for the dis play
chan nel se lected (not avail able in CDMA mode). On the top line
of the data dis play, when not in menu mode, the min and max of
the chan nel data (af ter com bi na tion and unit con ver sion cal cu la -
tions) is dis played. The left hand set of data is for dis play chan nel 
1 and the right hand set for dis play chan nel 2.

In Pro file mode, the Min/Max is be tween cur sors only, as con -
trolled by se lect ing SINGLE or INFINITE through the 
Sys tem|Graph ics|TRACKING menu. SINGLE (de fault) is the most
use ful as it pro vides a con tinu ously up dated read out of the Min/
Max points within the cur sor win dow. The IN FI NITE set ting is
used when the re sults needs to be col lated over a large number of 
sam ples. 
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NOTE

Use MIN/MAX to track
vari a tions in a mea -
sure ment over time, or
while ad just ing ex ter -
nal de vices or tun ing
over fre quency.

MIN/MAX tracking is
not avail able in CDMA
mode.



RE SET
[MMRST]

This func tion re sets the Min/Max (when ON) for the chan nel se -
lected. Min/Max track ing is not avail able in CDMA mode.

RE SET
Peak/Crest
[PCRST]

Re sets the peak and crest for both dis play chan nels in CDMA
mea sure ment mode. This key will only ap pear if the CDMA mea -
sure ment se lected is PEAK or CREST.

CDMA
[CDMEAS]

In CDMA read out mode, this key al lows the se lec tion of the
CDMA mea sure ment type (AVERAGE, PEAK or CREST). If
Peak or Crest is se lected, the text "PEAK" or "CREST" will be dis -
played in the trig ger icon po si tion on the read out dis play. Peak
and Crest read ings are only avail able when the CDMA av er age
value is greater than ap prox i mately –27 dBm.

Rel 1
[REL]

Af ter the rela tive power level is set by the op era tor, the Rela tive mode sub -
tracts that value from the cur rent meas ured power. If se lected when in Rela -
tive mode, the rela tive op era tion for chan nel one is turned off. 

Press ing the Rel 1 soft key when in Read out mode will sub tract the last used
rela tive value. Hold down the key to re take this value. The read out will dis play 
0.00 dBr. This rela tive value will be used there af ter un til it is re placed by an -
other one in the same man ner. This al lows the user to re fer to a pre vi ously ref -
er enced value, with out the me ter re set ting it self back to a 0.00 dis play.

Rel 2
[REL]

Rela tive mode con trol for Chan nel 2 is la beled Rel 2.

Lim its Press ing the Lim its menu soft key dis plays the test lim its for the se lected
chan nel. This menu sets in di vid ual high and low pass/fail lim its for the two
dis play chan nels. These lim its drive the PASS/FAIL dis play flags and the
PASS/FAIL TTL out put if se lected. 

In Power vs. Time graphic mode and Read out digi tal mode, each fail of the lim -
its pro duce a sepa rate fail flag and fail beep (if ON) and also drive the rear
panel BNC (if en abled) for each pass or fail read ing. In PROFILE mode, each
fail of the lim its pro duce a fail beep (if ON) and hold the fail out put if any
point in a sweep fails. If FAIL in di ca tor HOLD is ON, both the screen FAIL in -
di ca tor and the BNC out put are held in the fail state when ever the lim its
speci fied for the chan nel have been ex ceeded, re gard less of whether the read -
ing sub se quently goes into pass or not. This state re mains un til FAIL in di ca tor 
HOLD is turned OFF.

CHAN NEL The lim its are set for the se lected dis play chan nel unit type. The
dis play chan nel units se lected when the limit was origi nally set
or turned on be come the limit units. If the dis play chan nel units
are changed, and the lim its not al tered, limit check ing is turned
off for that chan nel. If the dis play chan nel units are sub se quently 
re turned to the same units se lected when the limit was en tered
or turned on, limit check ing is turned on again. 
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When ever the limit units are ac tive, limit check ing is ap plied as
fol lows: If the chan nel value is greater than the high limit, and
the high limit is turned ON, a FAIL is in di cated. If the chan nel
value is be low the low limit, and the low limit is ON, a FAIL is in -
di cated. Oth er wise, if any limit is ON and a FAIL is not de tected,
PASS is in di cated.

HIGH Limit
[HLIM]

Sets the high limit. It is not nec es sary to en ter the units as the
limit value is checked against the dis played value. There fore, if
the lim its have been set for –10 dBm and the dis play units are
sub se quently changed from dBm to Watts, the sys tem still checks 
for the read ing to rise above –10, even though the dis play units
type has been changed. En ter a value from:

Set ting a limit value auto mati cally turns on the limit state, ex -
cept when done via GPIB.

LOW Limit
[LLIM]

Sets the low limit. It is not nec es sary to en ter the units as the
limit value is checked against the dis played value. 

HIGH State
[HLIMS]

Se lect ON or OFF to en able or dis able high limit check ing.

LOW State
[LLIMS]

Se lect ON or OFF to en able or dis able low limit check ing.

FAIL HOLD
[FHOLD]

If FAIL HOLD is ON, both the screen FAIL in di ca tor and the
BNC out put are held in the fail state when ever the lim its speci -
fied for the chan nel have been ex ceeded, re gard less of whether
the read ing sub se quently goes into pass or not. This state re -
mains un til FAIL HOLD is turned OFF.

BEEP
[FBEEP]

If BEEP is ON, and FAIL HOLD is OFF, when ever the lim its
speci fied for the chan nel have been ex ceeded, a sin gle beep
sounds.

If fail BEEP is ON and FAIL HOLD is ON, when ever the lim its
speci fied for the chan nel have been ex ceeded, a beep will sound
once every sec ond un til FAIL HOLD is turned OFF, or the
CLEAR key (CLR) is pressed.

The FAIL in di ca tion is not af fected by the CLEAR key, and can
only be cleared by turn ing FAIL HOLD off. If a limit fail hap pens
again, the alarm will sound again.
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NOTE

In Pro file mode, the
l imit  value is only
checked against dB
val ues as Pro file mode
only works in dB.

Units Min Max

dBm –99.99 +99.99

dBmV –53.00 147.00

dBµV 7.00 207.00

Watts 0.0 50.0



4-6 TRIGGER MENU The Trig ger func tion in the ML2400A al lows the user to de fine un der what
con di tions mea sure ments are taken, and the time pe riod they are taken over.
For in stance, the READOUT mode can be con fig ured to dis play the av er age
power of the ON pe riod of a square wave, or an in di vid ual slot in a GSM burst.

The Trig ger menus are al ways avail able in PROFILE op era tion mode, as se -
lected from the Sys tem menu. If PROFILE can not be se lected within the Sys -
tem|Setup sub menu, change the GPIB mode to ML24XX in the Sys tem|Rear
Panel sub menu. 

In READOUT or POWER vs. TIME modes, the trig ger setup menus are avail -
able if the chan nel in put con figu ra tion SENSOR|Setup|MODE is set to
CUSTOM. A dis play chan nel us ing more than one sen sor (A–B for ex am ple)
where ei ther sen sor is in CUSTOM mode, is as sumed to be in cus tom mode
and can use trig ger ing. Trig ger setup is avail able only for the dis play chan nels
that meet the above cri te ria. 

In PROFILE mode, the dis play shows an ‘x’ mark ing the trig ger point plus the 
dis play trig ger de lay time, up dated for each new set of data. This trig ger point
mark ro tates as the pro file data is up dated, chang ing be tween '×' and '+' on
each data up date. On rapid up dates, the trig ger point mark may ap pear like a
star (S), as it is ro tat ing so quickly. In man ual, ex ter nal or GPIB trig gered dis -
plays, the mark ro tates at a slower rate and each true data up date can be seen. 

This point can be moved across the x axis by the pre trigger percentage. If the
trigger source is either default, mod average or cus tom con tinu ous, the trigger
point has no meaning since the sys tem is con tinu ously trig ger ing. The mark
does not ap pear in the Power vs. Time or Source Sweep modes, as it is not
applicable.

Trig ger icons in di cate the type of trig ger ing se lected and ap pear level with the
re lated chan nel on the far left of the screen. Trig ger icons are not dis played if
the sys tem is in Pro file,  Power vs. Time, or Source Sweep op er a tion modes, if
all sen sors used in a chan nel in put con fig u ra tion are in the DEFAULT mea -
sure ment mode, or if the peakmeter is dis played.

NOTE
When ed it ing an en try in a menu, press ing the CLR key
clears the dig its. If in a menu screen, press ing the CLR
key re turns to the pre vi ous menu level. 
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NOTE

In CDMA read out
mode de fault trig ger
set tings are used and
can not be changed.



The trig ger icons ap pear as shown in Fig ure 4-2.

Only when a chan nel in put con figu ra tion in cludes a sen sor with a meas ure -
ment mode that re quires an icon, will an icon be dis played.

Setup This menu is used to set up the trig ger con di tions for the dis play chan nels. In
read out dis play mode with sen sor mode set to cus tom, the trig ger can be set to
dis play chan nel 1 and 2 sepa rately, or to gether as chan nel 1 & 2. 

The chan nels are trig gered si mul ta ne ously if the trig ger con di tions are set to 1 
& 2. This guar an tees the trig ger con di tions are the same, and there fore the
read ings are taken at the same time. In Read out and Power vs. Time modes, if
the menu is ex ited with the trig ger se lec tion at chan nel 1 & 2, this setup is
used for trig ger con trol. Oth er wise, if the trig ger setup dis play is left with
chan nel 1 or chan nel 2 dis played, the in di vid ual trig ger set tings are used for
trig ger con trol.

CHAN NEL
[TRGMODE]

Se lect dis play chan nel 1 or 2 (or 1&2 when set ting trig ger con di -
tions in Read out or Power vs. Time modes).

SOURCE
[TRGSRC
GTSRC]

The trig ger sources are CONTINUOUS, In ter nal A, In ter nal B
(ML2408A only), EXTTTL, or MANUAL . When the trig ger
source is set to INT A or INT B (In ter nal A or B) the power me -
ter trig gers on a ris ing or fal ling power level on the as so ci ated
sen sor. See LEVEL for the set ting of the trig ger power level. 
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Figure 4-2. Trig ger Icons

NOTE

In CDMA read out
mode, de fault trig ger
set tings are used and
can not be changed.

NOTE

Si mul ta neous trig ger
chan nels guar an tee
iden ti cal sam pling for
both chan nels, es sen -
tial for ac cu rate ra tio
(A/B) mea sure ments.

NOTE

Ex ter nal trig ger is only
ef fec tive at 800 KHz or
lower.



DE LAY
[TRGDLY
GTDLY]

In Pro file mode, DELAY sets the time de lay (af ter the dis play
trig ger de lay) to when the sys tem starts to take and dis play read -
ings, rep re sented by the left most cur sor.  En ter 0.0 to 1.0 sec -
onds, in ms or µs.

NOTE
Chang ing the left most cur sor, or the trig ger de lay time,
up dates the cur sor or the de lay time value ac cord ingly. In 
Pro file mode, mov ing the cur sor only al lows up dates to
the pixel reso lu tion of the dis play. In Power vs. Time
mode, the de lay and width can be used to al ter the up date 
rate.

In Read out mode (CUSTOM sen sor mode), the value en tered for
DELAY is ap plied af ter a trig ger event, and be fore sam ples are
taken. En ter 0.0 to 1.0 sec onds, in ms or µs.

WIDTH
[TRGGW
GTGW]

En ter 100 ns to 7.0 sec onds (the de fault is 20 ms). In Pro file
mode, WIDTH is the gate time the sys tem uses to per form a cur -
sor av er age mea sure ment. The time in ter val is rep re sented by
the space be tween the left most cur sor and the right most cur sor.
Chang ing ei ther cur sor, or the gate width value, up dates both the 
cur sors and the gate width value. 

In Read out mode, this value de fines the meas ure ment gate
width. A meas ure ment is pre sented as the av er age of all data
taken in this gate width.

In Power vs. Time mode, the de lay and width can be used to al ter 
the up date rate or sam ple rate.

EDGE
[TRGXTTL
GTXTTL]

When set to Ex ter nal TTL, the power me ter trig gers on a TTL
level ris ing or fal ling. This se lec tion sets the trig ger for ei ther a
ris ing or fal ling edge.

ARMING
[TRGARM
GTARM]

Sets the trig ger arm ing, un less the trig ger source is set to
EXTTTL. When ARMING is set to Blank ing ON, only sam ples
taken when the rear panel Digi tal In put BNC is ac tive will be av -
er aged in the meas ure ment. The po lar ity of the rear panel Digi tal 
In put BNC sig nal can be set (high or low) us ing the Sys tem|Rear
Panel|BNC|TTL LEVEL menu set ting.

When ARMING is set to Blank ing OFF, all sam ples are read ir re -
spec tive of the level on this BNC.

Fig ure 4-3 shows a typ i cal arm ing di a gram.
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NOTE

The av er ag ing func tion
av er ages a num ber of
gate WIDTHS, so for a
given av er ag ing num -
ber, larger WIDTHS will 
take lon ger to AV ER -
AGE. Nar rower widths
will av er age faster (but
may yield a less-settled 
mea sure ment).

NOTE

Use Arming to syn -
chro nize to other
equip ment or mod u la -
tion/burst syn chro ni za -
tion. This is a sim ple
way to inhibit mea sure -
ments dur ing
user-defined pe ri ods
with out en ter ing ac tual



1. Con nect to the rear panel dig i tal in put.

2. Se lect Trig ger|Setup|ARMING|Blanking ON.

3. Set the po lar ity of the blank ing (Sys tem menu)

Ex am ple power me ter read ing: –9.16 dBm.

TYPE
[TRGTYP
GTTYP]

The Type se lec tion (RISE or FALL) sets the trig ger for a ris ing or 
fall ing edge. When the trig ger source is set to INTA or INTB (In -
ter nal A or B) the power me ter trig gers on a power level which is
ris ing or fall ing.

LEVEL
[TRGLVL
GTLVL]

The Level se lec tion sets the in ter nal trig ger level. When the trig -
ger source is set to ei ther INTA or INTB (in ter nal sen sor A or B)
the chan nel trig gers on a power level (in dBm) given by the sen -
sor. This value must not take any cal fac tors or off sets that the
me ter ap plies into ac count.

Trig 1 If Trig ger Chan nel 1 SOURCE is set to Man ual, this softkey ini ti -
ates a mea sure ment for chan nel 1.

Trig 2 If Trig ger Chan nel 2 SOURCE is set to Man ual, this softkey ini ti -
ates a mea sure ment for chan nel 2.

Trig 1&2 If Trig ger Chan nels 1 and 2  SOURCE are set to Man ual, this
softkey trig gers both chan nels simultaneously.
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NOTE

Ef fec tive range is to ap -
prox i mately –30 dBm
and is only ac tive in DC
ranges 1 and 2.

-9

dBm

-50

TTL

GSM BURSTFROM GENERATOR

BURST TRIGGER SYNCFROM GENERATOR

Fig ure 4-3. Typical Arming Diagram



Fig ure 4-4 shows a typi cal trig ger tim ing dia gram. Note that the dis play 
trig ger de lay is only pres ent when in Pro file op era tion mode, and helps
in set ting the ‘wi ndow’ po si tion along the sig nal.

The Data Col lec tion Time (col lec tion pe riod) is only present when in
Pro file op era tion mode (Sys tem|Pro file|PE RIOD), and is the pe riod of
time dis played on the pro file graph.

The Gate Width is the sec tion of the sig nal in which the meas ure ments
are per formed. In Pro file mode, this is the time be tween Cur sor 1 and
Cur sor 2 and is used to pro vide the Be tween Cur sor Av er age
measurement.

Dis play Trig ger De lay (Sys tem|Pro file|DE LAY) is the de lay af ter the
trig ger point.

The Pretrig ger % (Sys tem|Graph ics|PRE TRG%) is only used in the
Pro file mode, and shows a percentage of the data col lec tion time as
Pretrig ger in for ma tion. If the dis play trig ger de lay is less than the
pretrig ger de lay pe riod, there will be no Pretrig ger in for ma tion as it
will be be fore the trig ger point it self.

Set ting the dis play trig ger de lay to the length of the data pulse causes a 
trig ger on the first pulse, but dis plays the sec ond pulse with valid
“pretrig ger in for ma tion.” This is the best method for re peti tive sig nals
and can be used to ver ify sig nal repe ti tion in ter vals.
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NOTE

Ex ter nal trig ger is only
ef fec tive at 800 KHz or
lower.

Figure 4-4. Sam ple Trig ger in Graphic Mode



4-7 SYSTEM MENU The Sys tem menus con trol the op er at ing modes, dis play vis i bil ity, sound, rear
panel func tions, and bat tery state of the ML2400A Se ries Power Me ter. Note
that the soft keys will ap pear dif fer ently de pend ing upon the op er a tion mode
se lected with the Setup soft key be low.

NOTE
When ed it ing an en try in a menu, press ing the CLR key
clears the dig its. If in a menu screen, press ing the CLR
key re turns to the pre vi ous menu level. 

Setup This menu se lects the op era tion mode, al lows sys tem set ups to be saved or re -
called, and pro vides two op tions to re set the sys tem pa rame ters to the de fault
setup. 

MODE
[OPMD]

Se lect be tween Read out, Power vs. Time, Source Sweep and Pro -
file op er a tion modes. If only Read out mode is avail able, check the 
Sys tem|Rear Panel|GPIB|Mode set ting. This set ting must be
ML24XX for Pro file, Power vs. Time, and Source Sweep modes to
be avail able.

Read out mode can be ei ther STANDARD or CDMA. CDMA Read -
out mode re moves Pro file and Source Sweep modes, leav ing only
Read out and Power vs. Time modes. CDMA mode al lows
AVERAGE, CREST and PEAK mea sure ments to be made on
IS95 type sig nals.

When CDMA mode is se lected, a CDMA mode active mes sage will
be dis played on the top line of the dis play.

SAVE
[*SAV
SYSLD
SYSRD
SYSLNM]

Save the cur rent in stru ment setup in one of 10 mem ory lo ca -
tions. The read out mode set ting (STANDARD or CDMA) is also
saved.

RE CALL
[*RCL
SYSLD
SYSRD
SYSLNM]

Re call a saved in stru ment setup from one of 10 mem ory lo ca -
tions. When re call ing a setup that in volves the read out mode
chang ing be tween STANDARD and CDMA, the in stru ment will
re boot to the stored mode.

LINK
[LINK]

There are two trig ger con di tions saved; one for Pro file mode and
one for Read out mode. Nor mally, Pro file mode trig ger con di tions
can be changed with out af fect ing the trig ger con di tions used in
Read out mode. With LINK set to ON, the Pro file mode trig ger
con di tions are used for both Pro file and Read out modes.

In Pro file mode, the user can view what is be ing meas ured with
the se lected trig ger con di tions, but only over a lim ited dy namic
range, as it only uses the two DC ranges of the sig nal chan nel.
Pro file mode mea sure ment rate is also lim ited by sweep speed.
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NOTE

When us ing the
ML2400A Se r ies
Power Me ter with an
MA2499A or MA2499B 
Sen sor Adapter, only
Read out and Power vs.
Time modes are al -
lowed. 



With LINK read out/pro file trig ger set to ON, switch ing to Read out
mode uses the same trig ger con di tions, but al lows the full dy -
namic range of the me ter to be used, as well as providing full
GPIB speed on data ac qui si tion. 

When moving between Readout and Profile modes, with LINK
en abled, the value used for “sample delay” is modified using the
“display trigger de lay.” In Readout mode, the “sample delay” and 
“display trigger delay” values are combined as “sample de lay,”
whereas in Profile mode they are both available separately.

FAST Fast re call of a saved in stru ment setup from one of the 10 mem -
ory lo ca tions. In FAST sys tem re call mode, a sin gle key press re -
calls a saved setup. A message across the lower area of the screen 
will prompt for keypad keys 1-9, or 0, to be pressed to re call
setups 1-10 (if saved setup data is available in the se lected lo ca -
tion). The -exit- soft key or any other menu key will exit fast recall 
mode.

PRE SET Re sets the sys tem pa rame ters to the de fault setup (see Ap pen dix
A, Sec tion A-3).

RE SET [*RST]

This se lec tion will re set the sys tem setup. The off set ta bles and
the GPIB in ter face will not be af fected. The read out mode will be 
set to STANDARD. If the me ter is in CDMA mode, the sys tem
will re boot to STANDARD mode.

FAC TORY [FRST]

This se lec tion will re set the sys tem setup, in clud ing the off set ta -
bles and GPIB in ter face. The read out mode will be set to
STANDARD.

Read out This softkey be comes avail able when the Sys tem/Setup/MODE is set to
READOUT. Read out op er a tion mode in cludes the fol low ing dis play con trols:

MODE
[RDMODE]

Al lows the in stru ment read out mode to be changed be tween stan -
dard and CDMA (IS95). In CDMA read out, only Read out and
Power vs. Time are al lowed.

HOLD
[PCRH]

Change the PEAK/CREST hold re set status be tween timed re set
and man ual re set. 

TIME
[PCRT]

When HOLD is set to TIME, this al lows the re set pe riod to be set 
be tween 1 to 30 sec onds.

RE SET
[PCRST]

This will re set the peak and crest for both dis play chan nels. The
front panel CLR key can also be used to re set the peak and crest.
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NOTE

When re call ing a setup
in volves the read out
mode chang ing be -
tween STAN DARD and 
CDMA, the in stru ment
will re boot.

NOTE

With LINK set to ON,
Read out mode is tem -
po rarily forced to Cus -
tom mode, and the de -
fault and Mod Av er age
modes are inhibited. To
use these modes, de -
se lect LINK.



Pro file This soft key be comes avail able when the Sys tem|Setup|MODE is set to Pro file.
Pro file op era tion mode in cludes the fol low ing dis play con trols:

CHAN NEL
[GRMD]

Se lect Chan nel 1 or Chan nel 2. The chan nel se lected will be dis -
played on the left of the screen, above the mid dle value of the y
axis and is used for all Pro file data dis plays.

PE RIOD
[GRPRD]

Sets the time pe riod over which the sys tem col lects data and
scales the data into the pro file graph af ter a trig ger event. En ter
the data col lec tion pe riod in ms or µs. See Sys tem|Graph -
ics|Pretrig % to move the t=0 (trig ger event po si tion) of the dis -
played wave form.

DE LAY
[DTRGD]

Speci fies the pe riod of time af ter a trig ger event to de lay the start 
of the dis play win dow. For the trig ger to line up with the marked
trig ger point on re peti tive wave forms, the de lay pe riod should be
ei ther zero, or set to in te ger mul ti ples of 1/PRF (Pulse Repe ti tion 
Fre quency). En ter the de lay pe riod in ms or µs.

DATA HOLD
[GRPIX]

This se lects how the graph is dis played on the screen. Se lect from 
NORMAL, Min&Max, Min, or Max. 

NOTE
If ei ther Min&Max, Min, or Max is se lected, the dis play
will keep the “old” data and may ap pear sta tion ary.  The
DATA HOLD mode in use is dis played on the left of the
screen, be low the mid dle value of the y axis.

With Min & Max se lected, the mini mum and maxi mum points for 
each sam ple are shown. If Con nect Points is ON (de fault)
(SYSTEM|Graphics|CONNECT), a ver ti cal bar is drawn be tween
these points. See CLEAR, un der CONTROL to re start the
pro cess.

Min dis plays only the min i mum for this sam ple po si tion un til re -
set by re turn ing to NORMAL.

Max dis plays only the max i mum for this sam ple po si tion un til re -
set by re turn ing to NORMAL.

Power vs. Time This soft key be comes avail able when the Sys tem|Setup|MODE is set to Power
vs. Time mode. Power vs. Time mode dis plays mea sure ments in a chart-like
for mat show ing his tory over a pe riod of time. The mea sure ments dis played are 
taken un der the conditions of the Read out mode, and can there fore in clude all
trig ger ing and cor rec tion set tings set up in that mode.

Power vs. Time op era tion mode in cludes the fol low ing dis play con trol:
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NOTE

Use ful for track ing peak 
lev els over a pe riod of
t ime, or de tect  ing
glitches.

NOTE

This is the Dis play Trig -
ger De lay as shown in
Fig ure 4-4.

NOTE

PE RIOD sets the
x-axis time.



CHAN NEL
[GRMD]

Se lect Chan nel 1 or Chan nel 2. The chan nel se lected will be dis -
played on the left of the screen, above the mid dle value of the y
axis.

DATA HOLD
[GRPIX]

Se lects how the graph is dis played on the screen. Se lect from
NORMAL, AVG, Min&Max, Min, or Max.

TIME
[GRDDT]

Sets the data hold time, from 1 minute to 24 hours.

Source sweep This soft key be comes avail able when the Sys tem|Setup|MODE is set to Source 
Sweep. The Source Sweep mode pro vides in ter con nec tion be tween a sig nal
source/gen er a tor and the power me ter. Using sim ple tech niques, this can pro -
vide swept power-accurate mea sure ments over any fre quency range at very
high speed. The sweep data is avail able over GPIB and can pro vide a sim ple
low cost sca lar an a lyzer func tion.

If the source used does not pro vide a blank ing out put, the blank ing sig nal may
be dis abled as fol lows: se lect Sys tem|Rear Panel|BNC. Se lect PORT un til
INPUT 1 (dig i tal) is se lected, then se lect TTL Level to al ter the ac tive state of
the blank ing sig nal ex pected. Set ting the TTL Level to LOW will al low the
Source sweep to prog ress with out a Blanking sig nal. This is use ful for third
party sources or sim ple VTO sys tems. If a Source Sweep is later se lected which 
does pro vide a blank ing sig nal, re mem ber to re store the po lar ity of this sig nal
to HIGH or an in cor rect dis play will re sult. Op er ating a source sweep which
has BANDSWITCH blank ing de lays in it with out an ap pro pri ate blank ing sig -
nal may lead to glitches in the re sult ing mea sure ment at the bandswitch
points (sim ple VTO sys tems do not usu ally have bandswitch points). 

Source sweep op er a tion mode in cludes the fol low ing dis play con trols:

CHAN NEL
[GRMD]

Se lect Chan nel 1 or Chan nel 2. The chan nel se lected will be dis -
played on the left of the screen, above the mid dle value of the y
axis.
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Fig ure 4-5. Source Sweep Mode In ter con nec tion Example



DATA HOLD
[GRPIX]

This se lects how the graph is dis played on the screen. Se lect from 
NORMAL, Min&Max, Min, or Max. 

With Min & Max se lected, the min i mum and max i mum points for 
each sam ple are shown. If Con nect Points is ON
(SYSTEM|Graph ics|CONNECT), a ver ti cal bar is drawn be tween
these points. Min dis plays only the mini mum for this sam ple.
Max dis plays only the maxi mum for this sam ple.

MODE
[SRCMOD]

Source sweep mode: FREQUENCY or POWER.

START
[SRCSTFRQ
SRCSTPWR]

Sweep start fre quency (MHz or GHz) or power (dBm)

STOP
[SRCSPFRQ
SRCSPPWR]

Sweep stop fre quency (MHz or GHz) or power (dBm)

NOTE
When the power me ter is com mu ni cat ing with a sig nal
source/gen er a tor over the se rial in ter face, if the source
fre quency power level or the  fre quency it self is changed,
the source sweep dis play will be up dated where
ap pro pri ate.

Con trol The Con trol menu ad justs cur sor po si tion and tog gles the read out dis play in
Pro file,  Power vs. Time and Source Sweep modes, and pro vides con trol over
dis play scaling.

SWAP
<<
>>
[CUR]

SWAP se lects which cur sor to move. The presently selected cur -
sor is de fined by a tri an gu lar marker at the top of the cur sor line. 
Press the << soft key to move the se lected cur sor left, and the
>> soft key to move the se lected cur sor right. Trig ger de lay and
Gate Width are re lated to the cur sor po si tions. This fea ture aids
in meas ure ment of pulsed sig nals. Chang ing ei ther cur sor, or ad -
just ing the Gate width value, up dates both the cur sors and the
gate width value.

When en abled through the Sys tem|Sound|CURSOR menu se lec -
tion, if a cur sor is moved into an il le gal space such as the edge of
the screen or the end of valid data (trig ger point on the left of the 
screen) a warn ing beep will sound.

SCALE
[GRYT
GRYB]

Ad just the Y-axis of the graph us ing TOP dB Value and BOTTOM 
dB Value pa ram e ters in the SCALE submenu. AUTO scale is
based on the min and max of the pre vi ous sweep. 

ML2400A OM 4-25

OPERATION SYSTEM MENU

NOTE

If ei ther Min&Max, Min,
or Max is se lected, the
dis play will keep the
“old” data and may ap -
pear sta tion ary.  The
DATA HOLD mode in
use is dis played on the
left of the screen, be low 
the mid dle value of the
y axis.



READ OUT
[GRDATA
GRDRQ]

The sup ple men tal data read out is dis played or re moved with the
READOUT soft key. The read out pro vides dis play data de pend ing 
on the graph mode and the data hold type se lected, as shown
below.

Pro file Mode

Data hold = NOR MAL:

1 cur sor 1 read ing

2 cur sor 2 read ing

∆ P Power dif fer ence be tween cur sor 1 and cur sor 2

∆ t Time dif fer ence be tween cur sor 1 and cur sor 2

AV Be tween cur sor av er age if ON

Data hold = MIN (or MAX) :

1 cur sor 1 min i mum read ing, or max i mum if MAX mode

2 cur sor 2 min i mum read ing, or max i mum if MAX mode

 P Power diff be tween cur sor 1 and cur sor 2 min i mums 
(or max i mums if MAX mode)

∆ t Time dif fer ence be tween cur sor 1 and cur sor 2 min i mums 
(or max i mums if MAX mode)

Data hold = MIN&MAX:

1 cur sor 1 MIN read ing
cur sor 1 MAX read ing

2 cur sor 2 MIN read ing
cur sor 2 MAX read ing

∆ t Time dif fer ence be tween cur sor 1 and cur sor 2

Power vs. Time  Mode

Data hold = NOR MAL or AV ER AGE:

1 cur sor 1 read ing

2 cur sor 2 read ing

∆ P Power dif fer ence be tween cur sor 1 and cur sor 2

T1 Time at cur sor 1

T2 Time at cur sor 2
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Fig ure 4-6. Sam ple Read out Dis play, Pro file Mode, Data Hold = NORMAL



Data hold = MIN (or MAX) :

1 cur sor 1 min i mum read ing, or max i mum if MAX mode

2 cur sor 2 min i mum read ing, or max i mum if MAX mode

∆ P Power diff be tween cur sor 1 and cur sor 2 min i mums 
(or max i mums if MAX mode)

T1 Time at cur sor 1

T2 Time at cur sor 2

Data hold = MIN&MAX:

1 cur sor 1 MIN read ing
cur sor 1 MAX read ing

2 cur sor 2 MIN read ing
cur sor 2 MAX read ing

∆ t Time dif fer ence be tween cur sor 1 and cur sor 2

Source Sweep mode

Data hold = NOR MAL or AV ER AGE:

1 cur sor 1 read ing

2 cur sor 2 read ing

∆ P Power dif fer ence be tween cur sor 1 and cur sor 2

X1 X axis at cur sor 1

X2 X axis at cur sor 2

Data hold = MIN (or MAX) :

1 cur sor 1 min i mum read ing, or max i mum if MAX mode

2 cur sor 2 min i mum read ing, or max i mum if MAX mode

∆ P Power diff be tween cur sor 1 and cur sor 2 min i mums 
(or max i mums if MAX mode)

X1 X axis at cur sor 1

X2 X axis at cur sor 2

Data hold = MIN&MAX:

1 cur sor 1 MIN read ing
cur sor 1 MAX read ing

2 cur sor 2 MIN read ing
cur sor 2 MAX read ing
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CLEAR
[GPRST]

Avail able in Pro file, Source Sweep and Power vs. Time modes
when the DATA HOLD rep re sen ta tion se lec tion is not set to
NORMAL (or AVERAGE for Power vs. Time). Pressing the
CLEAR key re starts the min/max col lec tion.

LINK 
CUR SOR
[CURLK]

Links the screen cur sors in Pro file and Power vs. Time modes so
that when one is moved, both are moved. When the cur sors are
linked, a hori zon tal bar is drawn be tween them on the screen. If
one cur sor is moved, the other cur sor moves with it to main tain
their rela tive po si tions and time in ter val be tween them. When
the cur sors are linked, the rela tive time po si tions are al tered by
ad just ing the gate width in the TRIGGER|SETUP|WIDTH
sub menu.

HOLD
[HOLD]

In Pro file, Power vs. Time, and Source Sweep modes the graph
HOLD func tion al lows a graph to be held and printed.  The key
action is a toggle action, with the warning mes sage Graph Dis play 

 displayed at the top of the screen when HOLD is active. 
Whenever measurement setup parameters are changed, graph
hold will automatically be released.

AUTO scale
[GRAUTO]

Auto scale for all graphic modes (Pro file, Source Sweep and
Power vs. Time). In Pro file and Source Sweep modes, auto scale
will be based on the min and max of the pre vi ous pro file or
sweep. 

Display Con trols the char ac ter is tics of the LCD dis play.

BACKLIGHT
[DBLGHT]

Con trols the LCD back light dur ing in ter nal bat tery op era tion.
Can be ON, OFF, or timed to go off af ter a speci fied pe riod to save 
bat tery life. The back light is al ways on dur ing AC or ex ter nal DC 
power op era tion.

Con trast
DOWN
[DCONTD
DCONT]

Re duces the dis play con trast. Ad just to suit am bi ent con di tions.

Con trast
UP
[DCONTU
DCONT]

In creases the dis play con trast. Ad just to suit am bi ent con di tions.

TIMED
[DBLTIM]

Sets the time limit when the back light will turn off if the
BACKLIGHT set ting is set to TIMED. En ter a value from 0.0 to
100.0 min utes.
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PEAKMETER
[DPEAK]

Turns on the peak me ter dis play for Sen sor A, Sen sor B, or both
Sen sors A and B. The peak me ter dis play will eclipse any trig ger
icons. The peak me ter dis play range cov ers 12 dB. When above
the dis played maxi mum or be low the dis played mini mum, the
range is switched by 10 dB in the ap pro pri ate di rec tion. 

The Peakmeter dis play is not avail able when the me ter is op er at -
ing in CDMA Read out mode. If peak mea sure ments are re quired
while in CDMA Read out mode, se lect Chan nel | Setup | CMDA |
PEAK.

FREQ
[FROFF]

Turns FREQuency off set dis play ON or OFF. When ON, a con tin -
u ous in di ca tion of the fre quency (used for Cal Fac tor) is dis played 
in small text at the top of the dis play along with any sen sor off set 
(if ap plied).

TEXT
[TEXT
TEXTS]

GPIB user TEXT dis play ON or OFF. When ON, a user-defined
text string can be dis played at the top of the dis play area. The
text string can only be de fined over the GPIB.

Sound Con trols sys tem sounds.

KEY 
[KEYCK]

Turns the audi ble key click on or off.

EDIT 
[ENTERR]

Turns the audi ble edit er ror tone on or off.

LIMIT 1
[FBEEP]

Limit Fail beep on chan nel 1 on or off.

LIMIT 2
[FBEEP]

Limit Fail beep on chan nel 2 on or off.

CUR SOR CURSOR out of screen beep. If a cur sor is moved into an il le gal
space, such as the edge of the screen or the end of valid data, a
warn ing beep is sounded.
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NOTE

In the event the chan -
nel is dis play ing an al -
ter na tive mea sure ment 
(for ex am ple, ex ter nal
volts from the rear
panel BNC) the peak
me ter will con tinue to
rep re sent the Sen sor A
and/or B data. This is
use ful for mon i tor ing an 
ex ter nal volt age on the
me ter, while peak ing
up a re sponse be ing
mon i tored by a sen sor,
such as RF out put.



Print
[PRINT]

This se lec tion prints the screen and vari ous op era tional set tings through the
rear panel printer port. 

Bat tery Con trols bat tery setup when the op tional bat tery pack is installed.

AUTO
[BAUTS]

En ables or dis ables the auto matic power off fea ture. Auto matic
power off can be used to con serve bat tery power when op er at ing
from the in ter nal bat tery.

TIME
[BAUTT]

When op er at ing from the in ter nal bat tery, Time sets the number
of min utes that the in stru ment will run be fore pow er ing off in
ab sence of any key activity. En ter a value of 10 to 240 min utes.

STATUS Dis plays the in stalled bat tery type, re main ing ca pac ity (%), es ti -
mated op er at ing time re main ing (min utes), and the bat tery’s full
charge ca pac ity (mAh). 
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Figure 4-7. Sam ple ML2400A Se ries Print out



NOTE
Im me di ately af ter power- on, the “es ti mated op er at ing
time re main ing” dis played may not be genu ine, as the
bat tery re quires a few min utes to cal cu late the pres ent
rate of dis charge. An ac cu rate in di ca tion will be dis played 
only af ter a few min utes of con tinu ous op era tion.

CHARGE Avail able only when the in stru ment is be ing pow ered by AC line
power or ex ter nal DC power greater than 21 volts. This se lec tion
starts the bat tery charg ing cy cle. Note that the in stru ment will
shut down dur ing the charg ing cy cle, and re start auto mati cally
when the charg ing is com pleted. A se ries of 10 beeps sig nals com -
ple tion of the charge cy cle.

Rear Panel Con trols for rear panel con nec tions are lo cated in the Rear Panel sub menu.

GPIB Sets the GPIB ad dress and emu la tion modes. 

AD DRESS  [ADDR]

Set the GPIB ad dress for the power me ter. The de fault is 13.

MODE  [EMUL]

Se lects the power me ter emu la tion mode. Se lect from ML24XX
(na tive), HP 436A, HP 437B, HP 438A, or ML4803A modes.

If the em u la tion mode is changed from ML24XX (na tive) when in 
CDMA mode, the sys tem will re set to stan dard read out mode.
GPIB em u la tion modes are not avail able in CDMA mode.

BUFFER  [BUFF]

If BUFFER En abled is TRUE (de fault): In the ML24XX na tive
mode, 488.2 GPIB op er a tion, when a re quest for data is made the 
re sponse is put in an out put buffer ready to be read by the con -
trol ler. If an other data re quest is made and the pre vi ous data has
not been read out of the out put buffer; the new data is queued af -
ter the orig i nal re quest. In this mode of op er a tion the GPIB re -
sponse buff er ing en able is TRUE, and fol low ing the 488.2
spec i fi ca tions, the re sponse should be read when ever a re quest
for data is made. 

If BUFFER Enabled is FALSE: In this mode when ever a re quest
for data is made, (ex cept by se rial poll) the out put buffer is
cleared and the only data in the out put queue will be the re -
sponse to the last data re quest made. The out put buffer is cleared 
once a valid GPIB data re quest com mand has been rec og nized.
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NOTE

BUFFER En abled
TRUE is the de fault.
Use FALSE when pro -
gram ming sim ple com -
mand se quences to
read data, and you do
not want to bother with
de cod ing sta tus or
keep ing track of mul ti -
ple re sults or read ings.



RS232 Sets the se rial com mu ni ca tion pa ram e ters.

MODE  [RSMODE]

Se lects Ex ter nal Com mu ni ca tion or Source IF. Ex ter nal Com mu -
ni ca tion al lows GPIB type com mands to be sent to the power me -
ter over the se rial in ter face from a local com puter or a re mote
com puter via a modem. 

Source IF al lows the power me ter to com mu ni cate with an
Anritsu 68/69000-series syn the sizer when the op er a tion mode is
set to Source Sweep.

BAUD  [RSBAUD]

Sets the se rial port BAUD rate. Se lect from 1200, 2400, 4800,
9600 (de fault), 19200, or 38400. The other RS232 se rial pa rame -
ters are fixed at 8 bits, 1 stop bit, and no par ity.

MO DEM

This menu con trols how a mo dem will re act when the power me -
ter at tempts to con nect to a re mote com puter. It al lows en try of a 
PHONE num ber, re dial COUNT and re dial DELAY, and per mits
IN ITial is ation of a con nected mo dem.

PHONE num ber [MODPH] – The phone number can be up to 40
dig its.   When the num ber is be ing di aled, a dot (.) will be in ter -
preted as a 2-second de lay in the di al ing se quence; a mi nus sign
(–) will be in ter preted as wait for an other di al ing tone.

Re dial COUNT [MODRED] – If the di aled num ber does not con -
nect, be cause it was not an swered or was en gaged, then the
power me ter will try to re dial the same num ber ac cord ing to the
count spec i fied.  This has a min i mum value of 0, max i mum value
of 10 and de fault value of 5.

Re dial DELAY [MODDEL] – If the di aled num ber does not con -
nect, and is to be redialed, this value spec i fies the de lay in min -
utes be fore redialing.  This has a min i mum value of 1 min ute,
max i mum value of 10 min utes and a de fault value of 5 min utes.

INI Tial ize Mo dem [MODINIT] – This is a sin gle shot com mand
to reinitialize a con nected mo dem. As at power on, if this com -
mand is ex e cuted with a PC con nected di rectly to the power me -
ter, then a string of mo dem com mands will be seen by the PC.

AUTO

Sets up the power me ter to autodial if there is a LIMITS test fail -
ure, sen sor RANGE er ror, or the in stru ment POWER is cy cled.
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NOTE

For the power me ter to com mu ni -
cate with Anritsu 68/69000-series
syn the siz ers us ing Source IF, the
syn the sizer firm ware must be later
than the lev els shown for the var i -
ous mod els be low:

Model - firm ware level
680xxB - 3.39
681xxB - 3.44
682xxB - 2.41
683xxB - 2.50
680x5B - 1.26
681x5B - 1.32
682x5B - 1.30
683x5B - 1.34
690xxA - 1.21
691xxA - 1.26
692xxA - 1.26
693xxA - 1.35
690x5A - 1.21
691x5A - 1.24
692x5A - 1.24
693x5A - 1.31

Con tact your near est Anritsu Ser -
vice Cen ter for a firm ware up grade
if nec es sary.



LIMITS [MODLIM] – If this is set, and the lim its fail, then the
num ber spec i fied in the “phone num ber” field will be di aled. Re -
mote com mu ni ca tions can then con tinue as nor mal.

RANGE [MODRNG] –  If this is set, and there is a sig nal chan nel 
range er ror, then the num ber spec i fied in the “phone num ber”
field will be di aled. Re mote com mu ni ca tions can then con tinue as 
nor mal.

POWER [MODPWR] – If this is set, and the power cy cles on the
me ter, then the num ber spec i fied in the “phone num ber” field
will be di aled. When a con nec tion is es tab lished, an SRQ will be
sent to the host PC. Re mote com mu ni ca tions can then con tinue
as nor mal. 

BNC
[OBMD, OBCH,
OBVST, OBVSP,
OBDST, OBDSP,
OBCH, OBPL,
OBACM, OBCH,
OBZL, IBBLP]

Con fig ures the in put and out put rear panel BNC con nec tors.

PORT

Out put 1 or 2: Se lect the out put port to con fig ure (see MODE
be low).

In put 1: Se lect what type of Blanking in put you are pro vid ing
(see TTL LEVEL be low) on In put 1.

In put 2: Se lects in put 2 for V/GHz or Ex ter nal volts in put. You
can not con fig ure the V/GHz or Ex ter nal volts in put port here. To 
con fig ure V/GHz set Sen sor|CalFactor|Source to V/GHz. To use
the Ex ter nal Volts In put set Chan nel|Setup|In put to EXT V.

MODE (out put ports only)

OFF (out put set to ground) port 1 or 2

Ana log OUT (ana log scaled out put) port 1 or 2 pro vides an out -
put volt age pro por tional to the mea sure ment.

RF Blank ing (output 2 only) pro vides a logic level out put dur ing
the ZERO process. This can be used to switch off RF from ex ter -
nal sources.

PASS/FAIL port 1 or 2 logic level output
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Sig nal chan nel A or B (port 1 or port 2) pro vides a real time out -
put from the sig nal chan nel. Be ing real time, it shows mod u la -
tion, etc., and is taken af ter the sig nal has been through range
am pli fi ers. It is not di rectly pro por tional to the mea sure ment.

Lev el ing A or B (range 1 or 2) (port 1 or 2). This is sim i lar to the
sig nal chan nel A or B out puts, ex cept it con nects to range 1 or 2
only of the sig nal chan nel. See be low for more in for ma tion on
lev el ing.

AC Mod out put (port 1 only) is a TTL sig nal syn chro nized to the
in ter nal chop per (when used) of the sig nal chan nel. This sig nal
can be used for syn chro ni za tion with ex ter nal sources or when
view ing AC range (chopped) sig nals.

Lev el ing out puts - To al low the power me ter to be used in a lev el ing loop, the
sig nal chan nel out put is avail able on the rear panel. The lev el ing loop will be
bro ken ev ery time the sig nal chan nel autoranges. To over come this, the out -
puts of ranges 1 and 2 can be made di rectly avail able on the rear panel BNC
con nec tor. This fea ture is only avail able as a NON DRAWN op tion. It can be
se lected from the Sys tem|Rear Panel|BNC menu - PORT 1 for sen sor A and
PORT 2 for sen sor B. Lev el ing A(1) se lects range 1 on sen sor A. If the hard -
ware is not avail able, 0 volts will be set on the ap pro pri ate out put when
se lected.

For sig nal lev els be low –25 dBm on a di ode sen sor, the lev el ing out puts will 
not be valid as the sig nal chan nel op er ates in chop ping mode be low this level.

TTL LEVEL (In put port 1 only)

When in Read out or Pwr vs. Time op er a tion mode, this se lects
the blank ing in put type, HIGH ac tive or LOW ac tive, you are
pro vid ing. The blank ing in put will be used if the Trig -
ger|Setup|ARMING is set to Blanking ON and the Sen -
sor|Setup|Mode is set to Cus tom.

When in Pro file op er a tion Mode, the blank ing in put is ig nored. 

When in Source Sweep op er a tion Mode, if the Blanking in put is
set to HIGH, the ML24xxA uses the dig i tal in put to sync to. Your
sweeper must pro vide a Se quen tial Sync out put which is con -
nected to the dig i tal in put of the me ter.

If Blanking in put is set to LOW, the ML24xxA does not use the
dig i tal in put and there fore can be con nected to a sweeper which
does not pro vide a Se quen tial Sync out put. The ML24xxA will
use the Hor i zon tal Ramp in put only.
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Printer
[PRNSEL]

Con fig ures the rear panel printer port. Se lect from the listed
com pati ble print ers which in clude, but are not lim ited to, the
fol low ing:

HP DeskJet 340 
Canon BJC80

Other 300, 500, 600 Se ries and later HP print ers are typ i cally
com pat i ble.

For proper op er a tion with the ML2400A, the Canon BJC80
printer must be set to the EPSON LQ em u la tion mode. Re fer to
the printer man ual for in struc tions on set ting the emulation
mode.

Gra phics This menu presents ad di tional graphic dis play con trols:

CON NECT
[GRCP]

This con trol is nor mally ON and causes the data be tween sam -
ples to be in ter po lated and lines drawn be tween sam ple points.
When OFF, the sam ple points only are dis played as pix els.

TRACKING
[GRTMM]

The number of scans of graph data be tween re set ting the tracked 
min and max when in graph mode. Se lect SINGLE or INFINITE.

REF LINE
[GRFS]

Causes a dot ted hori zon tal line to be drawn at the ref er ence point 
on the graph screen; nor mally OFF.

PRE TRG%
[GRPTP]

Per cent age of the screen that dis plays pretrig ger in for ma tion at
the best reso lu tion avail able. The dis play shows an ‘x’ mark ing
the trig ger point on the time axis.

Data be fore the ac tual trig ger event is not avail able. The trig ger
ref er ence point (x) in di cates the ac tive trig ger point af ter the
DELAY set ting in the Sys tem|Pro file menu. Pro viding suf fi cient
de lay has been set, the PRE TRG% can be used to move this ref -
er ence to any where on the screen. The amount of valid data dis -
played be fore the trig ger ref er ence point is dependent on the
Sys tem|Pro file|DELAY set ting. Also see Fig ure 4-4, page 4-20. 

Se cure
[SE CURE]

Nor mally OFF. When the sys tem is pow ered on the ML2400A Se ries re turns to 
the state it was in when it was pow ered off. This in cludes all the off set ta bles,
cali bra tion ad just val ues, etc.
If Se cure is set to Clear memory, non- volatile mem ory is dis abled and all stored 
val ues are re set to the fac tory de faults when the sys tem is pow ered on. As long 
as this selection is set to Clear memory, the sys tem will load the pre sets (see
Ap pen dix A, Sec tion A-3) ev ery time it is turned on.

Iden tity
[*IDN, OI]

This se lec tion will dis play the in stalled firmware ver sion, the in stru ment se rial 
number, and the in stru ment type (model number).
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4-8 CAL/ZERO MENU The Cal/Zero menu es tab lishes the 0.0 dBm ref er ence cali bra tion and ze ro ing
of the sen sors. Re fer to Chap ter 5 for spe cific pro ce dures.

Zero/Cal This func tion ze ros and then sets the 50 MHz, 0.0 dBm ref er ence of the con -
nected sen sor. In dual sen sor sys tems with both sen sors connected, sen sor A or 
B must be se lected.

Cal 0 dBm
[CAL]

Ref er ences the con nected sen sor to 0.0 dBm at 50 MHz. In dual sen sor sys tems 
with both sen sors connected, sen sor A or B must be se lected.

Zero
[ZERO]

Ze ros the con nected sen sor. Ze ro ing a power sen sor com pen sates for noise and
ther mal EMF of the de vice un der test. It is rec om mended prior to tak ing im -
por tant power read ings in the bot tom 20 dB of a power sen sor’s dy namic
range. In dual sen sor sys tems with both sen sors connected, sen sor A or B must 
be se lected.

RF ON/OFF
[RFCAL]

Turns the RF cali bra tor ON or OFF.

Ext V
[VZERO]

Ze ros the rear panel multi- purpose BNC con nec tor used for Volts per GHz con -
nec tion (Ana log In put). This will cali brate the units to read zero volts on this
BNC. Dur ing this op era tion the con nec tor should ei ther not be con nected to
any thing, or should be con nected to a 0 Volt source.

The rear panel volt age can be viewed by se lect ing CHANNEL|INPUT|VOLTS, al -
though this does not have to be se lected in or der for the func tion to op er ate.

This cali bra tion is non- volatile and does not nor mally need to be per formed. In 
the case of off sets be ing in tro duced by the us er’s setup, it is pos si ble to leave
the BNC ca ble con nected to zero out sys tem off sets, how ever the off set zero
range is lim ited to ap proxi mately 100 mV.
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Chap ter 5
Pro ce dures

5-1 INTRODUCTION This chap ter pres ents some com mon pro ce dures for use with the
ML2400A Se ries Power Me ter. These pro ce dures ref er to the ML2400A
Se ries front and rear panel con nec tors and front panel keys and menus
as ex plained in Chap ter 3, Con nec tions, and Chap ter 4, Front Panel Op -
era tion. The op era tor should be fa mil iar with the front and rear panel
lay outs and with the use of the keys and menus be fore 
at tempt ing these pro ce dures.

5-2 POWER
MEASUREMENT

To per form a power meas ure ment, fol low these steps:

q Con nect the sen sor(s) as de scribed in Chap ter 3, Con nec tions.
q Con fig ure the me ter for the ap pli ca tion. Ref er to Chap ter 4, Front 

Panel Op era tion, for spe cific con figu ra tion op tions. The sim plest
op era tion is ob tained with SEN SOR|SETUP|MODE set to DE -
FAULT. Power read ings are con tinu ous with the de fault set ting.

q Zero the sen sor(s) as de scribed in Sec tion 5-3 (op tional).
q Cali brate the sen sor(s) as de scribed in Sec tion 5-4 (op tional).
q Meas ure power.

5-3 ZEROING THE
SENSOR

Zero the sen sor be fore mak ing power meas ure ments, par ticu larly when
op er at ing within the lower 20 dB dy namic range of the power sen sor. If
frequent low level meas ure ments are being made, it is ad vis able to
check the sen sor ze ro ing of ten and repeat as nec es sary.

To zero the sen sor, con nect it to the UUT (Unit Un der Test) test port,
and re move RF power from the con nec tion to a level 20 dB be low the
tan gen tial noise floor of the power sen sor. For –70 to +20dB dual- diode
power sen sors, this level is less than –100 dBm.

It is pref er able to leave the sen sor con nected to the UUT test port so
that ground noise and ther mal EMF are ze roed out of the meas ure -
ment. Al ter nately, in or der of pref er ence, the sen sor can be con nected
to:

q A grounded con nec tor on the UUT,
q the ML2400A Se ries Cali bra tor con nec tor,
q dis con nected from any sig nal source.

When a new sen sor is at tached, the mes sage SENSOR x NOT ZE ROED
(where x = A or B as ap pro pri ate) is dis played. If a sen sor is re moved
and then re con nected, the mes sage is not dis played.
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The sen sor can ei ther be ze roed, or ze roed and cali brated in the same
op era tion.

To zero the sen sor with out cali bra tion, press the Cal/Zero front panel
key and the Zero soft key, then se lect the ap pro pri ate sen sor. 

Note that if only one sen sor is con nected, the A-B se lec tion is not dis -
played and the ze ro ing pro cess be gins im me di ately. 

The message changes to SENSOR x ZERO . . . . On suc cess ful com ple -
tion of the ze ro ing op era tion, the buzzer sounds. Sen sor cali bra tion
should be performed next.

If the sensor fails the ze ro ing op era tion, the message SENSOR x ZERO
fail nxnnn is dis played. The hexadecimal error code 'nxnnn' in di cates the 
de tailed reason for the fail ure, which is usu ally due to excessive RF
noise.

The sen sors can also be ze roed us ing the GPIB ZERO com mand (see
Chap ter 6, “GPIB Op era tion”).

5-4 SENSOR CALIBRATION Ref er enc ing power sen sors to the ML2400A Se ries 50 MHz, 0.0 dBm
cali bra tor is rec om mended. Sen sors should be ze roed bef ore be ing cali -
brated, ei ther as a sepa rate op era tion (Sec tion 5-3) or in con junc tion
with cali bra tion (Sec tion 5-5). 

To reference the sen sor, con nect the sen sor to the ML2400A Se ries 50
MHz, 0.0 dBm ref er ence out put connector la beled CALI BRA TOR or an -
other 50 MHz, 0.0 dBm reference.

When the sen sor is first at tached, the message SENSOR x NOT ZE -
ROED (where x = A or B as ap pro pri ate) is dis played. Per form the sen -
sor ze ro ing pro ce dure de scribed in Sec tion 5-3 to zero the sen sor.

To cali brate the sen sor af ter ze ro ing, press the Cal/Zero front panel key
and the Cal 0 dBm soft key, then se lect the ap pro pri ate sen sor.

Note that if only one sen sor is con nected, the A-B se lec tion is not dis -
played and the ze ro ing pro cess be gins im me di ately. 
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 Cal/Zero  Zero  Sen sor A 
 Sen sor B 

Figure 5-1. Sen sor Zeroing Key Sequence

ML2400A

 Cal/Zero  0 dBm  Sen sor A 
 Sen sor B 

Figure 5-2. Sen sor Cali bra tion Key Sequence



On suc cess ful com ple tion of the calibration op era tion, the buzzer
sounds. 

If the sensor fails the calibration op era tion, the message SENSOR x
CAL 0 dBm in valid is dis played. 

Any er ror con di tions en coun tered dur ing calibration, for ex am ple the
pres ence of ex tra ne ous noise or RF sig nals, will re sult in an er ror mes -
sage on the front panel dis play.

The sen sors can also be cali brated us ing the GPIB CAL com mand (see
Chap ter 6, GPIB Op era tion).

5-5 SENSOR ZERO/CAL Sen sors must be ze roed bef ore be ing cali brated. The Zero/Cal func tion
com pletes both op era tions in sequence.

To zero and calibrate the sen sor, con nect the sen sor to the ML2400A
Se ries 50 MHz, 0.0 dBm ref er ence out put connector la beled CALI BRA -
TOR. 

When the sen sor is first at tached, the message SENSOR x NOT ZE RO -
ED (where x = A or B as ap pro pri ate) is dis played. 

Press the Cal/Zero front panel key and the Zero/Cal func tion key, then
se lect the ap pro pri ate sen sor. The mes sage changes to SEN SOR x
ZERO . . . Note that the power me ter auto mati cally switches the ref er -
ence cali bra tor OFF dur ing the ze ro ing op era tion. 

If only one sen sor is con nected, the A-B se lec tion is not dis played and
the ze ro ing pro cess be gins im me di ately. 

On suc cess ful com ple tion of the ze ro ing op er a tion, the cal i bra tion pro cess
be gins.

On suc cess ful com ple tion of the cal i bra tion op er a tion, the buzzer sounds and
the mes sage is cleared. 

If the sen sor fails ei ther op er a tion, the mes sage SENSOR x ZERO fail nxnnn or
Sen sor x Cal fail nxnnn  is dis played. The hex a dec i mal er ror code 'nxnnn' in di -
cates the rea son for the fail ure. 

The sen sors can also be ze roed and cal i brated us ing GPIB com mands (see
Chap ter 6,” GPIB Op er a tion”).
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 Cal/Zero   Zero/Cal  Sen sor A 
 Sen sor B 

Figure 5-3. Sen sor Zero/Cal Key Sequence



5-6 PERFORMANCE
VERIFICATION

The per for mance of the Power Me ter’s in di vid ual sig nal chan nel in puts can be
ver i fied us ing an Anritsu ML2419A Range Cal i bra tor. Re fer to the ML2419A
Range Cal i bra tor Op er a tion and Main te nance Man ual (10585-00007) for spe -
cific in struc tions.

5-7 PRINTER
CONNECTION

See Chap ter 3, Con nec tors, for the lo ca tion of the par al lel port con nec tor on
the rear panel. Con nect a par al lel printer ca ble from the ML2400A Se ries rear
panel 25-pin D-sub con nec tor to the printer.

Se lect Sys tem|Print to be gin print ing. See Chap ter 4, Front Panel Op er a tion,
for spe cific printer con nec tor con fig u ra tion op tions. 

Print ing can also be ini ti ated in ML24XXA (na tive) mode us ing the GPIB
PRINT com mand (page 6-68).

5-8 GPIB REMOTE
OPERATION

The ML2400A Se ries Power Me ter can be op er ated re motely through a Gen -
eral Pur pose In ter face Bus (GPIB) con nec tion to a host com puter/con trol ler.
See Chap ter 3, Con nec tors, for the lo ca tion of the GPIB con nec tor. The GPIB
con nec tor is con fig ured through the Sys tem|Rear Panel|GPIB submenu. See
Chap ter 4, Front Panel Op er a tion, for spe cific GPIB con nec tor con fig u ra tion
op tions that can be set from the front panel. Re fer to Chap ter 6, GPIB Op er a -
tion, for a list ing of the avail able GPIB com mands.

If the ML2400A Se ries is ad dressed, and the Re mote En able and Lo cal Lock out 
(REM and LLO) lines are not set, the front panel menus are still avail able,
even if the unit is com mu ni cat ing. As long as the ML2400A Se ries is GPIB ad -
dressed, the GPIB sta tus box will be dis played on the front panel whether the
re mote line is set or not.

If the GPIB box is on the screen and the sys tem is not in a menu screen, and
the sys tem is in lo cal mode (menus avail able), and no GPIB op er a tions are
pend ing, then press ing the CLR key clears the GPIB box off the screen.
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GPIB re mote op era tion 
is not avail able when
the ML2400A Se ries
Power Me ter is op er at -
ing from the in ter nal
bat tery. 



5-9 SERIAL REMOTE
OPERATION

The ML2400A Se ries Power Me ter can be op er ated re motely through the rear
panel se rial con nec tor (See Chap ter 3, Con nec tors, for the lo ca tion of the se rial 
con nec tor). Whereas GPIB has re stric tions on to tal ca ble length and ca ble
length be tween in stru ments, RS232 se rial com mu ni ca tion is not as lim ited.
The GPIB can also be prone to elec tri cal in ter fer ence and is not eas ily elec tri -
cally iso lated, while RS232 can be iso lated us ing op ti cal cou plers. Se rial in ter -
face re mote op er a tion can be use ful if the test ing is to be done in the pres ence
of high elec tri cal fields and like en vi ron ments.

While most stan dard se rial ca bles will suf fice, a 9-pin null-modem se rial in ter -
face ca ble is avail able from Anritsu as an op tional ac ces sory (part num ber
B41323). Note that the hard ware hand shake CTS and RTS lines are used to
con trol the flow of data in and out of the power me ter and must be avail able in 
the ca ble as hard ware hand shak ing is al ways en abled. The DTR and DSR lines 
are con nected to gether within the me ter.

The ML2400A Se ries Power Me ter se rial con nec tor pinouts are:

PIN SIG NAL

1 NOT USED

2 RX data

3 TX data

4 DTR hand shake sig nal

5 sig nal ground

6 DSR hand shake sig nal

7 RTS hand shake sig nal

8 CTS hand shake sig nal

9 NOT USED

The se rial in ter face baud rate can be set us ing the Sys tem|Rear panel|RS232
menu se lec tion or the RSBAUD com mand (page 6-70). Avail able baud rates
are: 1200, 2400, 4800, 9600 (de fault), 19200, and 38400. Other pa ram e ters are
pre de fined as: 8 bits, no par ity and 1 stop bit and can not be changed.

Com mands are en tered as with the GPIB in ter face, con form ing to the com -
mand for mat for the op er a tion (em u la tion) mode se lected. All GPIB com mands 
are sup ported. There are some ad di tional com mands, spe cific to the se rial in -
ter face, that are pre fixed with an ex cla ma tion mark (!). In the em u la tion
modes, when run ning un der GPIB, the mea sured data is al ways avail able
when the me ter has been ad dressed to talk. In se rial mode, the me ter can not
be ad dressed to talk, but mea sure ment data can still be ob tained by us ing the
GPIB trig ger com mands TR1 and TR2 in the HP 437 and HP 438 em u la tion
modes, and T and I in the HP 436 em u la tion mode. All GPIB type com mands
and com mand strings should be ter mi nated with a new line char ac ter (0A hex). 
The spe cial se rial mode com mands do NOT re quire a ter mi na tion char ac ter.
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Re quested data is re turned in the same for mat as with GPIB, but with a pre -
ced ing 'R' and a ter mi nat ing new line char ac ter.  SRQs are avail able, and are
out put as SRQ mes sage 'S' fol lowed by a ter mi nat ing new line char ac ter.  When 
the SRQ mes sage has been re ceived, an "!SPL" com mand (equiv a lent to the
GPIB se rial poll) can be is sued.  The power me ter will re spond with the se rial
poll data mes sage which is a sin gle char ac ter pre ceded by 'P' and ter mi nated by 
a new line char ac ter.

A de vice clear mes sage !DCL can be sent to clear the power me ter in put and
out put mes sage queues, and ter mi nate any GPIB or se rial ac tions pend ing.

At power on, fac tory re set, in re sponse to the MODINIT com mand, and af ter
the INIT key in the mo dem menu is pressed, the fol low ing se quences will be
out put:

1. +++ath\r\r

2. at&h1&r2x4v1q0f1s0=1e0\r\r

There will be a de lay be tween the two se quences.

These se quences will initialize an at tached Hayes-compatible mo dem. This is
the only type of mo dem sup ported.

5-10 RS232 MODEM
SUPPORT

The ML2400A Se ries Power Me ter can be op er ated re motely through a mo dem 
con nected to the rear panel se rial con nec tor (See Chap ter 3, Con nec tors, for
the lo ca tion of the se rial con nec tor) us ing the GPIB/RS232 com mand set. The
menu selection Sys tem|Rear panel|RS232|MODE must be set to EXT COMMS. 

To ini ti ate com mu ni ca tions with the power me ter from a re mote com puter,
com mu ni ca tions must be es tab lished be tween the two mo dems.  Once this is
done, the mo dems be come trans par ent to the user, and GPIB/RS232 com -
mands can be en tered as if the power me ter is con nected di rectly to the re mote 
com puter.

The power me ter can also be con fig ured to au to mat i cally dial a spec i fied num -
ber if one or more pre de ter mined er ror con di tions are met. 

When an in stru ment state change oc curs that ini ti ates an AUTODIAL se -
quence, the power me ter will send an es cape se quence "+++" to the mo dem. It 
will then out put com mands to de ter mine if there is a mo dem con nected and, if
there is, whether it is con nected through to an other mo dem. If a mo dem is
found and it is not con nected to a re mote mo dem, the power me ter will dial the 
num ber spec i fied in the "phone num ber" field. When the con nec tion to the re -
mote com puter is es tab lished, the power me ter will send the se rial SRQ
mes sage.

When an autodial se quence is ini ti ated, dif fer ent sets of char ac ters will be seen 
on the re mote PC de pend ing on what is con nected to the power me ter se rial
port.
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Con nected De vice Char ac ter Se quence

Com puter con nected di rectly "+++at\r\rS\n"

Mo dem offline from phone net work 
Se quence will be seen if re mote con nec tion
es tab lished

mo dem sta tus data fol lowed by "S\n"

Mo dem con nected through to re mote com -
puter

"+++S\n"

GPIB/RS232 Mo dem
Com mands

The fol low ing ta ble lists the GPIB/RS232 Mo dem Com mands and the spe cial
se rial in ter face only com mands:

Com mand Pa ram e ter Def i ni tion

!BYE RS232-type com mand only, al lows the re mote PC to
in struct the power me ter to tell its lo cal mo dem to
hang-up. This en sures that when com mu ni ca tion is
com pleted, the mo dems at both ends of the line can
be dis con nected and the tele phone line re leased.

!DCL RS232 type com mand only.  Clears all buf fered
GPIB/RS232 mes sages wait ing to be pro cessed. 
Clears all buf fered GPIB/RS232 data wait ing to be
out put.  Stops any pend ing ac tions.

!SPL RS232 type com mand only.  Al lows a GPIB type se -
rial poll to be re quested in re sponse to an SRQ from
the power me ter.  This will re turn the in stru ment sta -
tus reg is ter and clear the SRQ bit within that reg is ter.  
The *CLS com mand should be used to clear the rest
of the reg is ter.

MODDEL <value> Mo dem re dial de lay time, 1 to 10 min utes (de fault = 5 
min.)

MODINIT Ini tial ize con nected mo dem

MODLIM <TRUE|FALSE> Autodial en able for lim its fail ure

MODPH <string> Phone num ber - up to 40 char ac ters

MODPWR <TRUE|FALSE> Autodial en able for power on

MODRED <value> Mo dem re dial count, 0 to 10 (de fault = 5)

MODRNG <TRUE|FALSE> Autodial en able for range fail ure

The RS232-type com mands (!BYE, !SPL and !DCL) do NOT re quire ter mi nat -
ing.  All other com mands or com mand strings re quire a new line char ac ter to
ter mi nate.

Re fer to Sec tion 4-7, Sys tem Menu, for in for ma tion on us ing the front panel
menus to con fig ure mo dem op er a tion. Re fer to Sec tion 6-10, ML24XX Na tive
GPIB Com mands, for in for ma tion on us ing GPIB com mands to con fig ure mo -
dem op er a tion.
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Mo dem Com pat i bil ity
and Com mands

The ML2400A Se ries Power Me ter firm ware sup ports Hayes-compatible mo -
dems.  The com mands used are as fol lows:

Com mand Def i ni tion

+++ mo dem es cape se quence

atz re set mo dem to fac tory de faults

at&h1&r2x4v1q0f1s0=1e0 ini tial ize mo dem for power me ter use

atd”num ber” dial “num ber”

Se rial In ter face
Re mote Op er a tion

Ex am ple

This sec tion pres ents an ex am ple of Autodial us ing a ter mi nal em u la tor on a
re mote com puter ( \n = newline, \r = car riage re turn).

1. Initialize local modem, using the same setup as the power me ter:

at&h1&r2x4v1q0f1s0=1e0\r

&h1 trans mit data flow con trol - use CTS

&r2 re ceive data flow con trol - use RTS

x4 full re sult code set ting

v1 re sult codes in ver bal mode

q0 re sult codes dis played

f1 lo cal data echo OFF

s0=1 auto an swer af ter 1 ring

e0 lo cal com mand echo off

The mo dem should re spond:

OK\n\r

2. Dial power me ter:

atd<phone num ber>\r

When the mo dem fi nally con nects to the power me ter mo dem, the re sponse
will be:

CONNECT\n\r

There might be ad di tional in for ma tion af ter “CONNECT” but be fore the line
ter mi na tion char ac ters.

3. The re mote com puter is now con nected to the power me ter. The power me -
ter can now be asked to iden tify it self:

*IDN?\n

The re sponse from an ML2408A op er at ing in na tive mode will be:
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RANRITSU,ML2408A,<se rial num ber>,<firm ware ver sion>

4. To set a limit for chan nel 1 and to have the power me ter autodial a re mote
com puter when this limit fails, send the fol low ing se quence:

LLIM 1,-12DBM Sets low limit on chan nel 1 to -12dBm

LLIMS 1,ON Turn low limit test ing ON for chan nel 1

MODLIM ON Set me ter to autodial when any lim its fail

MODPH <phone num ber> Set phone num ber to be auto-dialed

MODRED 3 Set re dial count to 3

MODDEL 2 Set de lay be tween each at tempt to dial to 2 min.

5. Dis con nect from power me ter and wait for limit fail ure:

!BYE In struct power me ter to hang-up its mo dem

Wait at least 1 sec ond.

+++

wait at least an other sec ond.

The lo cal mo dem will now re spond:

OK\n\r

The lo cal mo dem can now be told to hang up us ing the com mand:

ATH0\r

Again the lo cal mo dem will re spond

OK\n\r

6. When a lim its fail ure oc curs, the power me ter will in struct its mo dem to dial 
the pre vi ously set up phone num ber. As the con nec tion is be ing es tab lished
through to the re mote com puter, a se quence of sta tus mes sages will be re -
ported by the mo dem to the com puter, end ing with a fi nal mes sage of:

CONNECT\n\r

There might be ad di tional in for ma tion af ter “CONNECT” but be fore the line
ter mi na tion char ac ters.

7. Af ter con nec tion has been es tab lished, the power me ter will send an SRQ to
the re mote com puter. The SRQ mes sage is:

S\n
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To de ter mine what has caused the SRQ, the sta tus reg is ter in the power me ter
must be read. The sta tus reg is ter in the me ter is an 8-bit reg is ter. There are
two ways to do this.

a. Read the sta tus reg is ter us ing the equiv a lent of a GPIB se rial poll. Send the
mes sage:

!SPL

Note: There is NO ter mi na tor to this mes sage.

The power me ter will re spond:

Px\n

x is the ASCII char ac ter de ter mined by the value in the me ter sta tus reg is ter.

x = “B” gives a sta tus reg is ter value of 01000010 bi nary. Com paring this with
the sta tus byte de scrip tion in Sec tion 6-7 of the man ual will show that the
SRQ and lim its er ror bits are both set.

b. Al ter na tively the sta tus reg is ter can be read di rectly us ing the com mand:

*STB?\n

This will re spond:

Ry\n

y can be up to 3 dig its and is the dec i mal rep re sen ta tion of the sta tus reg is ter.

y="66" gives a sta tus reg is ter value of 01000010 bi nary. Com paring this with
the sta tus byte de scrip tion in sec tion 6-7 of the man ual will show that the SRQ 
and lim its er ror bits are both set.

8. Once the sta tus reg is ter has been read, it must be cleared to al low fur ther
SRQ mes sages to be sent. Be fore the sta tus reg is ter is cleared, fur ther autodial 
ac tions (lim its fail ure or sen sor range er ror) should be dis abled to pre vent any
un nec es sary autodial at tempts by the me ter when al ready con nected to a re -
mote PC. To clear the sta tus reg is ter, use the com mand:

*CLS\n

5-11 PROFILE
OPERATION MODE

The ML2400A Se ries Power Me ter can be used to view sig nals in Pro file, Read -
out,  Power vs. Time and Source Sweep modes. This sec tion de scribes set ting
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up and view ing sig nals in the Pro file mode. Pro file mode al lows the view ing of
a sin gle chan nel (1 or 2 as set up in the Chan nel menu) plot ted against time. 

To view the time pro file of a sig nal, en ter the PROFILE mode via
SYSTEM|SETUP|MODE (tog gles through READOUT, PROFILE and POWER
vs. TIME ). Pa ram e ters needed to set up a PROFILE dis play are:

1. TRIG GER|SETUP pro vides ac cess to a spe cial TRIG GER con figu ra -
tion op tions. The de fault mode is CON TINU OUS which pro vides for 
a non- synchronized, os cil lo scope type dis play. This type of dis play is
use ful for gen eral moni tor ing of a sig nal and show ing its varia tion
over time. The set tings for the DE LAY and gate WIDTH pro vide the 
points at which the meas ure ment is trig gered and read out of the
cur sor. The other op tions are simi lar to other trig ger ing modes.

2. SYS TEM|PRO FILE sets up the chan nel (1 or 2 ) to be dis played and 
the time- axis, as well as the way that the data is dis played (for ex -
am ple, moni tor ing the mini mum or maxi mum data over time). Note
that in all cases, the PRO FILE|CHAN NEL se lec tion (1 or 2 ) re lates 
to a meas ure ment chan nel set up in the CHAN NEL menu, not di -
rectly to the A or B sen sors.

NOTE
If the DATA HOLD mode is set to dis play min or max
data, as op posed to the de fault (NOR MAL), the dis play
will con tinue to track the min/max un til the DATA
HOLD mode is re turned to NOR MAL. 

3. SYS TEM|CON TROL pro vides con trol over the read out and CUR -
SORs as well as the scal ing of the dis play. From the CUR SOR menu
(us ing the << and >> ar rows) the po si tions of the read out cur sors
can be ad justed. The cur sors di rectly re late to the DE LAY and gate
WIDTH pa rame ters in the TRIG GER|SETUP menu, but al low for
vis ual move ment of the pa rame ters on the dis play it self. The TRIG -
GER|SETUP menu re quires di rect en try of the ac tual pa rame ters
when the tim ing cri te ria is known.

TYPI CAL SETUP A typi cal situa tion with no trig ger ing (CONTINUOUS):

1. Se lect SYSTEM|SETUP|PRESET to re set the in stru ment to the stan dard de -
fault con di tions (see Ap pen dix A, Sec tion A-3 for a list ing of the sys tem
de faults). 

2. Con nect sen sor A to the sig nal source.

3. Se lect SYSTEM|SETUP and press MODE to se lect PROFILE.

4. Press CLR or any other menu key to re turn to the dis play screen. The dis -
play now shows a power pro file of sen sor A on chan nel 1. 
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NOTE

Dy namic range is lim -
ited in Pro file mode to
DC ranges only. For
max i  mum dy namic
range, mea sured sig -
nals need to be re pet i -
tive (not sin gle-shot)
when pro fil ing over less 
than 30ms width.
Above this, sin gle-shot
profiles can be mea -
sured over the full dy -
namic range.

NOTE

Pro file op er a tion mode
is not avai l  able in
CDMA mode.



5. Press SYSTEM|CONTROL to get ac cess to the cur sor. Press << and >> to
move the se lected cur sor, and SWAP to se lect the other cur sor.

NOTE
With a CONTINUOUS trig ger such as this, there will
most likely not be spe cific points of in ter est, so the
move ment of the cur sors is rather ar bi trary.
If modu la tion is ap plied to the sig nal, or its power level
al tered, the sig nal should change on the dis play. The
sig nal may not be visi ble if it is not in the de fault range
which cov ers +20 to –50 dBm.

SCAL ING In the ex am ple above, if the meas ured power sig nal is not visi ble be cause the
power is too high or low, the scal ing can be al tered as fol lows:

1. Press SYSTEM|CONTROL|more|SCALE. There are now soft keys for TOP 
and BOTTOM dB lev els, re fer ring to the top and bot tom of the screen, and
AUTO SCALE, which will op ti mize the dis played graph.

2. En ter new val ues so that the meas ured power sig nal is visi ble. The TOP
value must al ways be higher than the BOTTOM value. 

3. When fin ished, press an other soft key or CLR to re turn to the dis play.

CUR SOR READ OUT To dis play the CURSOR READOUT box on the screen, press
SYSTEM|CONTROL|more|READOUT (see page 4-26). This is a tog gle ac tion 
and will dis play or re move the cur sor data read out box from the dis play.

The read out shows a digi tal rep re sen ta tion of data at the two cur sor po si tions
on the cur rently dis played chan nel, along with the dif fer ences in power (∆ p)
and time (∆ t). The value of ∆ p rep re sents the se lected cur sor read ing mi nus
the other cur sor read ing, and ∆ t rep re sents the time dif fer ence be tween the
two cur sors. If SENSOR|AVERAGING|be tween CURSOR av er ag ing is on, the 
av er age read ing be tween the cur sors is dis played at the bot tom of the read out.

NOTE
If con tinu ous trig ger is se lected, or the dis play is chang -
ing while try ing to read the read out, se lect TRIG -
GER|MAN UAL to stop the dis play up date.
The read outs are up dated when ever the sig nal trace is
up dated, or if the cur sors are moved. It is pos si ble to
link the move ment of the cur sors so they move at the
same time. This is use ful if meas ure ments need to be
taken at spe cific times be tween the cur sors, as with
chan neled sig nals. 

To link the cur sors, se lect SYS TEM|CON -
TROL|more|more|LINK CURSR. When the cur sors
are linked, a line is drawn on the dis play con nect ing the 
two cur sors and they will move to gether as one. This is
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dis cussed more fully in the Trig gered Meas ure ments
sec tion below.

Range Hold may be se lected (see page 4-6) to limit dy -
namic range and pre vent small range change dis tur -
bances on very high speed sig nals. Use Range Hold 1 for 
meas ure ments down to –25 dBm, and Range Hold 2 up
to –25. If the dis play up date is turned off via GPIB, only 
the av er age is up dated.

Trig gered
Meas ure ments

Since non- triggered meas ure ments are of lim ited use in the PROFILE mode,
most ap pli ca tions re quire trig ger ing. For ex am ple:

1. Pro vide a 1 kHz square wave modu lated sig nal to sen sor A, and set
TRIGGER|SETUP|MODE to In ter nal A (Int A). This causes the PROFILE
sweep to wait un til a cer tain power level is pres ent on the sen sor be fore start -
ing the sweep.

2. The DELAY and WIDTH pa ram e ters, as dis cussed above, are the po si tions
of the two CURSORS. These can be set to spe cific lo ca tions; for ex am ple, if the
sig nal is a 1 kHz square wave, set ting the DELAY to 250 µs places the cur sor
in the first cy cle at the mid point of one of the phases. Set ting the WIDTH to
500 µs sets the other CURSOR to ex actly one half-cycle later, thus al low ing dis -
play of the power lev els in the two phases of the sig nal.

NOTE
If the modu la tion is turned off, then the trig ger con di -
tions will not be met and the sweep will not con tinue to
be up dated. This is use ful to ‘freeze’ a dis play. To dis -
play a CW sig nal again, re- select CON TINU OUS trig ger 
in TRIG GER|SETUP|MODE.

In some con di tions, it is use ful to view trig gered sig nals
in de pend ent of sig nal lev els. In these cases, pro vide an
ex ter nal trig ger source into the rear panel TRIG GER
in put to trig ger such a meas ure ment.

3. The dy namic range in PROFILE mode should ex tend to the maxi mum speci -
fi ca tion of the me ter, to ap proxi mately –40 dBm (di ode sen sors only). If the dis -
played range is re stricted, check that RANGE HOLD is not ap plied.

NOTE
If RANGE HOLD 1 is ap plied, the lower limit will be
ap prox i mately –30 dBm. If RANGE HOLD 2 is ap plied,
the max i mum level will be lim ited to ap prox i mately –10
dBm. In most trig gered sit u a tions, range hold should be 
set to AUTO.
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The unique method of range chang ing ap plied in this
mode means that the change be tween range 1 and 2 is
ef fected in less than 2 µs. In most cases it is not no tice -
able, al though there may be a slight dis con ti nu ity. 

Due to the range- change method, if a trig gered sig nal is
not re peti tive the range change may not set tle in stantly, 
and the dis played re sult may be in er ror. This is gen er -
ally true for x- axis times of less than 6 ms where it
takes more than one pass to com pletely up date the dis -
play.

Con trol of 
x- axis - Width of 
Pro file - Sam ple

Time

The con trol of the time- frames over which the PROFILE is gath ered is very
pre cise, but there are cer tain re stric tions. With care it can be used to dis play
the pro file of sig nals down to typi cally 100 µs or better.

1. Se lect SYSTEM|PROFILE. The first two items in the menus have al ready
been cov ered (se lec tion of chan nel 1 or 2, and the method of dis play, min max).
The last two se lec tions con trol the data col lec tion PERIOD (the time span of
the win dow). The default pe riod is 10 ms, and it can be ad justed down to 100
µs and be low. If you are still dis play ing the 1 kHz square wave, en ter a pe riod
of 3 ms. The dis play will zoom in to show more de tail of the pulses.

NOTE
Ther mal sen sors have rise and fall times of <4 ms. Do
not use a ther mal sen sor for fast sig nal pro files.

Typi cal MA2470A and MA2440A Se ries sen sors have
rise times of <4 µs. Fall time is typi cally <10 µs, ex cept
at low power lev els. Con sider this when look ing at fast
sig nals.

MA2469A sen sors have rise times typ i cally < 1µs and
fall times typ i cally < 2µs.

2. Note that the cur sors have re mained at their set po si tions in time, that is,
when al ter ing the time axis the cur sors stay at their set po si tions in terms of
time - NOT POSITION ON THE SCREEN. This is very im por tant when meas -
ur ing spe cific points or peaks in a sig nal.

3. By al ter ing the DELAY pa rame ter, the PROFILE can be made to look at a
seg ment of time long af ter or very close to the trig ger point. That is, by set ting
the DELAY to 100 ms, the PROFILE will show the 100th pulse (and on wards)
of a 1 kHz square wave. By set ting to ZERO, the pro file will show data im me di -
ately af ter the trig ger has oc curred. This is the DISPLAY TRIGGER DELAY
and is de noted by a small ‘x’ on the PROFILE dis play. This marks the point on 
the dis play where data is taken at the time DISPLAY TRIGGER DELAY is
placed. For ex am ple, for the 1 kHz square wave, the pulse edge would oc cur at
the ‘x’ point when ever the DISPLAY TRIGGER DELAY is a mul ti ple of 1 ms.
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The x- axis no men cla ture al ways de notes this point with a time of ZERO (t=0), 
this al lows the user to al ways con sider time in ter vals rela tive to the dis play
trig ger which is usu ally the point of in ter est.

NOTE
For smaller val ues of dis play trig ger de lay, it is pos si ble
that the dis play will cover time in ter vals (on the left of
the dis play) for which there is no data. In these con di -
tions, the cur sors are nor mally pre vented from dis play -
ing data taken there as it will be in 
er ror (there is no data). The po si tion of ‘x’ is nomi nally
10% of the screen. This can be al tered to any per cent age 
the user re quires in the 
SYS TEM|more|more|GRAPH ICS pref er ences menu as
the PRETRIG GER per cent age. It can also be set to
ZERO to re move pretrig ger data and pre vent con fu sion
in cases of small dis play trig ger de lays.
Pro file can dis play A, B, or A–B meas ure ments. Note
that in the case of a ra tioed meas ure ment (A–B), the
data is cal cu lated as a straight dB dif fer ence (not a LIN -
EAR mw dif fer ence). This is not the same as a MODU -
LATED POWER AV ER AGE meas ure ment.

4. As well as the CURSOR read outs de scribed above, the POWER AVERAGE
method can be used to dis play the av er age power be tween the two cur sors.
This is per formed as a TRUE AVERAGE and is the ac tual av er age of all the
data points be tween and in clud ing the cur sors. By plac ing the cur sors on the
top of a pulse, the flat top power can be meas ured. By plac ing the cur sors with
a pe riod of the pulse, the av er age power of the pulse is cal cu lated. This is more
ac cu rate than a sim ple duty cy cle cal cu la tion which makes as sump tions about
the pulse shape. Use the SENSOR|AVERAGE menu to enable this read out
method.

NOTE
The dis play reso lu tion is 200 pix els. Con sider this ef fect 
on the reso lu tion of tim ing data. For ex am ple, a 1
millisecond PRO FILE win dow would have a cur sor
reso lu tion on the dis play of 5 microseconds.
The LIM ITS test func tions on PRO FILE data, and can
be con fig ured to BEEP on fail con di tions.

Ad vanced Trig ger ing 
and Setup Op tions

The other as pects of trig ger ing al low for fine tun ing of the trig ger con di tions.
This in cludes:
1. Se lec tion of HIGH or LOW go ing edge in Ex ter nal TTL.

2. Level set ting on In ter nal A or B trig ger, as well as po lar ity - HIGH or LOW
go ing.
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3. ARMING via an Ex ter nal BLANKING in put. When ARMING is set to
Blank ing ON, only sam ples taken when the rear panel Digi tal In put BNC is ac -
tive will be av er aged in the meas ure ment. The po lar ity of the rear panel Digi -
tal In put BNC sig nal can be set (high or low) us ing the Sys tem|Rear
Panel|BNC|TTL LEVEL menu set ting. When ARMING is set to Blank ing OFF,
all sam ples are read.

4. In the SYSTEM|more|more|GRAPHICS menu, there are op tions for:

(a) CONNECT points. With this ON (de fault) the data points are con nected
with vec tors to re sem ble a real time trace. When OFF, the data points are dis -
played as data points only, with no con nect ing line. This can give a faster dis -
play up date, how ever, it may be con fus ing as near ver ti cal lines will have very
few points de fined within them.

(b) If Track ing min/max is se lected for the CHANNEL be ing used for the
PROFILE, it is pos si ble to con fig ure the track ing min/max to dis play the min
and max val ues for all the data BETWEEN THE CURSORS. This pro vides
easy ac cess to peak val ues within a time- window; for ex am ple, the top of a
pulse. 

When set to SINGLE it is up dated EACH SWEEP and re flects the min and
max val ues only within that sweep. 

When set to INFINITE, it main tains the min/max from the point it is started
un til it is re set, up dat ing the MAX if it sees a HIGHER meas ure ment within
the CURSOR win dow, and up dat ing the MIN read out if or when it sees a lower 
value than that which it has al ready. This op tion, in the SYSTEM menu, is
only a pref er ences op tion and not the main con trol for the fea ture.

The con trol for the min/max re mains in the CHAN NEL menu
(CHANNEL|SETUP|-more-|MIN/MAX |RESET). The user should se lect the
way he wants to work and leave it. In most cases the SIN GLE (de fault) is the
most use ful as it pro vides a con tinu ously up dated read out of the min and max
points within the cur sor win dow. The IN FI NITE set ting is used when the re -
sults need to be col lated over a large number of sam ples. In or der to RE SET
the IN FI NITE con figu ra tion, use the CHAN NEL menu.

NOTE
In the trig gered modes, such as In ter nal A or B and Ex -
ter nal TTL, the SEN SOR|SETUP|Range HOLD fea -
ture can still be ap plied to re strict dy namic range if
re quired.

5-12 SOURCE SWEEP
MODE

This fea ture al lows the ML2400A Se ries Power Me ter to be syn chro nized to an 
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RF source us ing the Hor i zon tal ramp (to An a log In put) out put on the RF
source. The ML2400A Se ries can also op tion ally use a Se quen tial Sync (to Dig i -
tal In put) out put on the RF source. 

To en able the Seq Sync in put for RF sources that do pro vide this out put (the
de fault), set the Sys tem|Rear Panel|BNC|In put Port 1|TTL LEVEL to HIGH. This 
way the de vice will use both the Hor i zon tal Ramp and Seq Sync in puts to sync
to the sweep.

To dis able the Seq Sync in put for RF sources that do not pro vide this out put,
set the Sys tem|Rear Panel|BNC|In put Port 1|TTL LEVEL to LOW. This way the
de vice will only use the Hor i zon tal Ramp to sync to the sweep.

Frequency Sweep
Mode

When the sen sor/cal fac tor source is set to V/GHz in Source Sweep mode, the
start and stop volt ages are as sumed to be 0 and 10V, and the start and stop fre -
quen cies are taken from the Sys tem|Source sweep menu.

Cal i brate the V/GHz setup by set ting 0 and 10v and the fre quen cies (F1 and
F2) that these volt ages cor re spond to (sweep width). This method ac ti vates
real-time cal fac tor cor rec tion on a swept ba sis (in clud ing any user cal fac tor
ta bles) pro vid ing swept power mea sure ments. Note that V/GHz out put should
not be used, as this lim its the range of the sig nal ap plied to the me ter when
sweep ing nar row widths. The fixed 0-10V ramp should be used to en sure cor -
rect sweep op er a tion.

In nor mal op era tion, leave the Cal Fac tor|SOURCE set to V/GHz as this
instructs the me ter to ap ply cal fac tor cor rec tion pro por tional to the in put
ramp, and en sures that the whole sweep of data is cal fac tor cor rected in real
time at every data point. If the Cal Fac tor|Source is set to Man ual or Fre quency, 
a sin gle fre quency cal fac tor will be ap plied through the sweep (or a manu ally
en tered value). This may be use ful for some ap pli ca tions where the sweep sig -
nal is used for oth ers pur poses (for ex am ple, power sweep, etc.).

Power Sweep Mode In this mode the Ramp in put is scaled to Start and Stop power set tings. The
start and stop volt ages are as sumed to be 0 and 10V, and the start and stop
power  set tings are taken from the Sys tem|Source sweep menu.

Make sure the Sen sor|CalFactor|SOURCE is set to Fre quency or Man ual. In
power sweep mode V/GHZ is not used.

Source Sweep Graph The an no ta tion at the bot tom of the screen is manu ally en tered (there is cur -
rently no digi tal con nec tion be tween the power me ter and the source), and
these can be en tered through the SYSTEM|Source sweep|-more- Start and Stop
softkeys. Note that the scal ing for the 10V ramp in put is not di rectly ap plied to 
the bot tom of the screen; the user is able to en ter this di rectly and may in clude 
ef fects of fre quency trans la tion de vices.

The other con trols re main simi lar to the Pro file graphic mode. SYSTEM|Con -
trol pro vides ac cess to most other func tions used dur ing meas ure ment, such as
CUR SOR move ment and con trol, SCALING, and READ OUT from the cur sor.
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Source Sweep op er a -
tion mode is not avail -
able in CDMA mode.



Note that the “be tween cur sor av er age” has no mean ing in Source Sweep
mode, and in place of this the fre quency of the meas ure ment is in di cated in -
stead (x1 and x2). The read out is only up dated while the sys tem is sweep ing.

Av er ag ing may be ap plied by se lect ing SENSOR|Aver ag ing and setting the
STATE to ON. An av er ag ing number may then be ap plied for ei ther sen sor in -
de pend ently. Av er ag ing is ‘E XP ONE NTIAL’ in char ac ter so changes in re -
sponse (for ex am ple, ad just ing tun ing of a fil ter) will gradu ally set tle to their
fi nal meas ure ment value over a pe riod of time. A larger number will take
longer to set tle. Good meas ure ments may be achieved down to –45 dBm (65 dB 
dy namic range) with an av er age value as low as 4. Val ues up to 64 and higher
pro duce sig nifi cantly lower noise read ings. All av er ag ing is per formed on a
true lin ear ba sis.

Sys tem|Source Sweep|Data Hold can be used to se lect the way in which data is
plot ted. Us ing Min/Max varia tion (both mini mum and maxi mum) can be
shown on the dis play. Us ing Max ef fec tively pro vides a peak hold. If the dis play 
of swept power is not what is ex pected, check the set ting of AV ER AGE and the
DATA HOLD mode in case it is af fect ing the data proc ess ing.

NOTE

As with other graphic modes, im proved speed can be achieved in ATE
sys tems by dis abling the graphic draw func tion for the LCD through the 
menus us ing SYS TEM|-more-|-more-|Graph ics|CON NECT. Set ting CON -
NECT to OFF dis places the line-drawing be tween sam ples, and im proves 
up date rate. Sim i larly, for ATE sys tems, the READ OUT should be dis -
abled for fast est through put as this can all be han dled within the con -
trol ler (PC). Sen sor range hold is not avail able in this mode of op er a tion
as auto rang ing is selected.

Using the Anritsu
68/69000 Syn the sizer

The ML2400A Se ries can be con nected di rectly to the Anritsu 68/69000-Series
Syn the sized Sig nal Gen er a tors (mod els 68XXXB and 69XXXA) us ing a spe cial
RS232 ca ble (Anritsu part num ber C37399). To use this re mote con nec tion,
the Sys tem|Setup mode must be set to Source sweep, and the Sys tem|Rear
panel|RS232 mode must be set to SOURCE IF.  The RS232 mode can also be
changed us ing the GPIB com mand RSMODE (page 6-70).

When set up in this man ner, all sweep fre quency and power pa ram e ters will be 
com mu ni cated from the source to the me ter. If the source fre quency power
level or the  fre quency it self is changed, the source sweep dis play will be up -
dated where ap pro pri ate.

To com mu ni cate with an Anritsu 68/69000-series syn the sizers, the syn the sizer 
firm ware must be later than the lev els shown be low for each model:
680xxB - 3.39, 681xxB - 3.44, 682xxB - 2.41, 683xxB - 2.50, 680x5B - 1.26,
681x5B - 1.32, 682x5B - 1.30, 683x5B - 1.34, 690xxA - 1.21, 691xxA - 1.26,
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692xxA - 1.26, 693xxA - 1.35, 690x5A - 1.21, 691x5A - 1.24, 692x5A - 1.24,
693x5A - 1.31

Con tact your near est Anritsu Ser vice Cen ter for a firm ware up grade if
nec es sary.

5-13 POWER vs. TIME
MODE

The ML2400A Se ries Power vs. Time mode is a graph i cal chart dis play of one
of the dis play chan nels, as se lected in the SYSTEM|PWRvsTIME menu. The
trig ger ing setup is as set for Read out mode op er a tion.

Power vs. Time mode pro vides a chart dis play on a timed ba sis where the x-
 axis of the graph is de fined in units of time. The user spe cifies the sweep pe -
riod and, within this sweep pe riod, each pixel de picts all the meas ure ments
taken within a 200th of the sweep pe riod.

The data can be dis played as a max i mum value only, a min i mum value only,
max i mum and min i mum val ues, the av er age of all the read ings dur ing the
time slot pe riod, or the lat est mea sured value. These dis play modes are se -
lected in the SYSTEM|PwrVsTime menu, DATA HOLD rep re sen ta tion. Mea -
sure ment setup, i.e., trig ger, etc., is se lected the same way as in Read out mode. 
The min i mum sweep time is 1 min ute, and the max i mum sweep time is 24
hours.

5-14 USER CAL
FACTORS

All MA24XXA Power Sen sors have an in ter nal EE PROM con taining cor rec tion 
and calibration fac tors pro grammed into the sen sor at the fac tory. This “cal
fac tor” data is used when the power me ter is set up to use fre quency or volts
per GHz cali bra tion fac tors. The cor rec tion is in line ar ity (across the dy namic
range) and sen si tiv ity (across fre quency). 

The ML2400A Se ries has the ca pa bil ity to de fine sets of cali bra tion fac tor data
and store them in the sen sor. A us er -de fined cal fac tor ta ble can be used on its
own, or in con junc tion with the fac to ry -de fined cal fac tor ta ble. Line ar ity cor -
rec tion is not af fected pro vided the me ter cal fac tor fre quency is set correctly.

De pending on the amount of fac tory cal i bra tion data stored in the sen sor, there 
can be up to 10 user-defined cal fac tor ta bles. A “user” cal fac tor ta ble con sists
of up to 90 fre quency/cal fac tor data pairs for sen sors up to 40 GHz or 110 fre -
quency/cal fac tor data pairs for sen sors up to 50 GHz, plus a 7-character iden -
tity text string. User cal fac tor ta bles are fully in ter po lated, and can be used to
ap ply cor rec tion for attenuators placed in front of the sen sor. In this sit u a tion,
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de ter mine the at ten u a tion fac tors and use them in ad di tion to the Fac tory cal
fac tors. The num ber of fre quency/cal fac tor data pairs in the fac tory de fined
ta ble de pends on the sen sor be ing used.

The cal fac tor ta bles for a par ticu lar sen sor are not main tained by the me ter,
but are held in the sen sor. This means that when mov ing a sen sor (per haps
with an as so ci ated attenua tor or cali bra tion rec ord) from one me ter to an other, 
the cali bra tion stays valid. It is not nec es sary to re- setup the new me ter.

The first time a sen sor is used with the ML2400A Series, a slight de lay may be
ex pe ri enced when the sen sor is first plugged in. This is caused by the firm ware 
preparing the sen sor to ac cept user cal fac tor ta bles. Af ter first ini tiali za tion,
user cal fac tor ta bles will have only a sin gle en try at 50 MHz, 100%. 

Cal fac tor ta bles are ac cessed through the Sen sor|Cal Fac tor|USE TABLE front
panel menus (Chap ter 4), or through GPIB com mands (Chap ter 6).

Ex am ple Pro ce dure Use the key sequence Sensor|Cal Fac tor|E DIT to get to the table edit menu.
Use the TABLE key to select the ta ble, then the EDIT key to edit that table.
Press the INSERT key to enter frequency and cal factor data pairs.

For ex am ple, in or der to en ter the fre quency/cal fac tor pairs 1 GHz @  100%, 2 
GHz @  101%, 3 GHz @  98% and 4 GHz @  98%, step through the keys in the 
fol low ing sequence:

FREQ, 1, GHz.Entr 
FAC TOR, 100, % 
FREQ, 2, GHz. Entr
FAC TOR, 101, %
FREQ, 3, GHz. Entr
FAC TOR, 98, %
FREQ, 4, GHz. Entr
DONE

The fre quency/cal fac tor pairs can be en tered in any or der.  Each time a new
fre quency is en tered, a new data pair is formed.  As the data pairs are en tered,
they are sorted into fre quency as cend ing or der.
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 Sensor  CalFactor  -more- 

 USE TA BLE 
 %/dB 
 EDIT 

Figure 5-4. Cal Fac tor Ta ble Key Sequence

NOTE

A * in the dis played sta -
tus box by the Cal Fac -
tor in di ca tor, sig ni fies
User Cal Fac tors are
ac tive.

User Cal Fac tors are
main tained in the sen -
sor.



Read out Mode In Read out mode, the bot tom text line in the Status box in di cates what type of
cali bra tion fac tors are be ing used. At any time, if any thing other than the fac -
tory sup plied cal data is ap plied, the Status box dis play shows a warn ing ‘*’
sign on the Cal Fac tor line to show that non- standard cali bra tion is be ing ap -
plied. For ex am ple:

CAL F = fre quency cal fac tors us ing fac tory de fined ta ble
CAL V = volts per GHz cal fac tors us ing fac tory de fined ta ble
CAL M = man ual cal fac tor
CAL *F = fre quency cal fac tors em ploy ing a user de fined ta ble
CAL *V = volts per GHz cal fac tors em ploy ing a user de fined ta ble

This is be cause the ap pli ca tion of user cal fac tors can com pletely change the
cali brated re sponse of the Sen sor.

5-15 OPTIMIZING
READINGS

This sec tion pres ents in for ma tion on how to get the fast est read ings from the
ML2400A Se ries power me ter when op er at ing un der GPIB con trol. Re fer to
Chap ter 6, GPIB Op era tion, for spe cific com mand de scrip tions.

The fol low ing GPIB speeds do not ap ply when op er at ing in CDMA mode. In
CDMA mode, read ings are avail able at approximately 10 read ing per sec ond.
Mea sure ment speed de pends greatly on the type of mea sure ments be ing taken, 
the power level, and the amount of set tling used. 

Us ing the de fault sys tem set up (system pre set), the “O 1” (page 6-58) com -
mand is used to re trieve one read ing from chan nel 1 ten times (chan nel 1 =
Sen sor A). 

C code ex am ple:

/* Re set the unit */
Send(0, 13, “*RST”, 4L, NLend);

/* Ask for 10 read ings */
for(i=0; i<10; i++)
{

Send(0, 13, “O 1”, 3L, NLend);
Re ceive(0, 13, buffer[i], 20, STOPend);

}

Set tling (%) Power Level (dBm)  Read ings/Sec ond

0.1 0 150

0.1 –30 150

10.0 –30 150

There are, how ever, meth ods of im prov ing the speed of the mea sure ment with -
out hav ing to change the power level or set tling time.
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DISP 
ON/OFF 

com mand

Using the DISP com mand (page 6-33), the read out dis play can be turned OFF,
yet data can still be ac quired from the read out chan nels. (NOTE: Not avail able 
in Pro file mode or when sent via RS232.

C code ex am ple:

/* turn dis play off */
Send(0, 13, “DISP OFF”, 8L, NLend);

/*Ask for 10 read ings */
for(i=0; i<10; i++)

{

Send(0, 13, “O 1”, 3L, NLend);
Re ceive(0, 13, buffer[i], 20, STOPend);

}

Set tling (%) Power Level (dBm)  Read ings/Sec ond

0.1 0 160

0.1 –30 160

10.0 –30 160

The 0.1% set tling on –30 dBm power level re sults were not im proved be cause
of the amount of time needed to set tle to 0.1% on –30 dBm.

FAST 
ON/OFF 

com mand

Using the FAST com mand (page 6-38) lim its the types of mea sure ments that
can be taken. As some pro cesses are turned off, higher mea sure ment speeds
can be achieved. FAST will not op er ate when sent via RS232. When the FAST
ON com mand is se lected, the read out dis play is also turned OFF.

C code ex am ple:

/* send fast mode ON*/
Send(0, 13, “FAST ON”, 7L, NLend);

/* Setup the power me ter into talk ad dressed. In this mode    */
/* we can read from power me ter with out re ad dress ing each */
/* time.                                                                                         */

Receivesetup(0,13);

/* Now read 10 read ings */
for (loop = 0; loop < 10; loop++)

{

    RcvRespMsg(0,buffer,STOPend);

}
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ing the ‘Re ceive’ com -
mand.



Set tling (%) Power Level (dBm)  Read ings/Sec ond

0.1 0 150

0.1 –30 150

10.0 0 610

10.0 –30 250

The 0.1% set tling on –30 dBm power level re sults were not im proved be cause
of the time needed to set tle to 0.1% at –30 dBm.

Us ing 
Buff ered 
Re quests

Us ing the buff ered Out put chan nel ON com mand (page 6-66), even faster
meas ure ment speeds can be achieved. By us ing the ON com mand in stead of
the O com mand x number of times, ex tra proc ess ing is re moved, re sult ing in
im proved speed.

NOTE
Us ing FAST mode here will not in crease the speed as this 
mode only works when ask ing for one meas ure ment at a
time (i.e., the ‘O’ com mand only.)

C code ex am ple:

/* Re set unit and ask for 200 buff ered read ings n chan nel 1 */
Send(0, 13, “*RST; ON 1, 200”, 15L, NLend);

/* use a large buffer size (4K for 200 read ings) */
Re ceive(0, 13, buffer, 4096, STOPend);

Set tling (%) Power Level (dBm)  Read ings/Sec ond

0.1 0 216

0.1 –30 202

Chang ing 
meas ure ment modes

By chang ing the sen sor meas ure ment mode to Cus tom, the ML2400A Se ries
can be pre cisely con fig ured to meet the needs of the spe cific ap pli ca tion.

In this ex am ple, the Trig ger Gate Width (page 6-81) has been re duced to 1 ms,
Chan nel 1 is set to Sen sor A, and Chan nel 2 is off.

C code ex am ple:

/* re set unit. Cus tom meas ure ment mode, 1 ms TRGGW  */
/* Auto av er ag ing Sen sor A Chan nel 2 off*/
/* Use FAST mode*/
Send(0, 13, “*RST; FAST ON;  SENMM A, 

CUS TOM; TRGGW 1ms”, 51L, NLend);
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Receivesetup(0,13);

/* Fast mode, there fore do not send ‘O 1’  for data, just read.*/
for(i=0; i<10; i++)

RcvRespMsg(0,buffer,STOPend);

Power Level (dBm)  Read ings/Sec ond

0 240

–30 240

AN EX AM PLE 
PRO GRAM IN C

#in clude <stdio.h>

/* in clude the NI 488.2 GPIB in clude file */
#in clude “DECL.H”

/* LINK with MCIB.LIB */

/* Com piled with Bor landC++ 2.0 */

void main()
{

int i;
char buffer[10][20];

/* clear buffer */
mem set(buffer,0,200);

Sen dIFC(0);
if ( ib sta & ERR )
{

printf(“GPIB er ror\nib sta: %0x\nib err: %i\n\n”, ib sta,
 iberr);

exit(1);
}

/* Setup ML2400A at ad dress 13 */
/* FAST mode (out put read out chan nel 1)
Send(0, 13, “*RST; FAST ON”, 13L, NLend);

/* Loop 10 times and store read ings */

for(i=0; i<10; i++)
Re ceive(0, 13, buffer[i], 20, STOPend);

/* dis play read ings.. */
for(i=0; i<10; i++)

printf(“Read ing %i = %s”, i+1, buffer[i]);

}
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5-16 OPERATOR
MAINTENANCE

The ML2400A Se ries does not require any op era tor main te nance. All
re pairs must be per formed by quali fied serv ice per son nel only. Ref er to
Ta ble 2-1 for the near est Anritsu Serv ice Cen ter.
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Chap ter 6 
GPIB Operation

6-1 INTRODUCTION This chap ter pro vides al pha bet i cally-ordered list ings and de scrip tions of all
ML2400A Se ries GPIB pro gram ming com mands. The ma jor ity of the GPIB
com mands have equiv a lents in the front panel menu set tings. Note that GPIB
op er a tion is not avail able when the power me ter is run ning from the in ter nal
bat tery (op tion ML2400A-11). The ML2400A Se ries Power Me ter sup ports the
IEEE 488.2–1992 GPIB stan dard in ML24XXA (na tive) mode (HP em u la tion
com mands are not GPIB 488.2 com pli ant). For fur ther in for ma tion about
GPIB pro gram ming, re fer to the IEEE 488.1/2 Stan dards doc u ments.

6-2 TYPOGRAPHIC
CONVENTIONS

The ty po graphic con ven tions, ab bre vi a tions, and syn tax leg end used through -
out this chap ter to de fine the GPIB com mands are de scribed in Fig ure 6-1.

6-3 DATA I/O FORMATS All ML24XXA (na tive) GPIB 488.2 com mands that use pa ram e ters must have
a space be tween the com mand header and the first pa ram e ter, and all sub se -
quent pa ram e ters must be sep a rated by a comma (,). Mul ti ple com mands may
be sent on the same line, but must be sep a rated by a semi co lon (;).

The for mat for ML2400A Se ries (na tive) GPIB com mands is:

<com mand header><space><parameter 1>,<parameter n>,...
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CFFRQ Cal Factor Frequency value  SEN SOR 

Syn tax: CFFRQ <s>, <value>[units]

s: A or B
value: 1 kHz to 140 GHz

Re marks: An ex panded de scrip tion of the com mand, how to use the com mand,
and pro gram ming hints or re stric tions.

Re lated
Com mands: Com mands that im pact or re late to this com mand.

Ex am ple: An ex am ple of the com mand in use.

Query: The as so ci ated query com mand and re turned string, if any.

Figure 6-1. Typo graph ic Con ven tions for Com mand List ings

Command mnemonic

Command Syntax String

Command function

Allowable values for the 
command argument(s), 
if any. 

Indicates the Command's
“Functional Group” 
(ML24XXA native mode
commands only)



HP and ML4803 em u la tion com mands on the other hand, do not have to have
a space be tween the com mand header and the pa ram e ter, or com mas be tween
the pa ram e ters.

The for mat for HP em u la tion com mands is:

     <com mand header><parameter 1><parameter n>...

The end of the com mand text must be ter mi nated with ei ther a line feed char -
ac ter (0Ah, dec i mal 10) or a GPIB End of Trans mis sion State (EOI), or both.

Data in put and out put for mats and tem plates re ferred to through out this
chap ter are de lim ited with the less-than and greater-than char ac ters (< >).
Op tional pa ram e ters and suf fix char ac ters are de lim ited with brack ets ([ ]).
These char ac ters are not part of the data and are only used in this text to dis -
tin guish the data el e ments they rep re sent.

All the com mands which al low a level to be set as a value ar gu ment are float -
ing point val ues which can use the E-0x con ven tion or a suf fix mul ti plier. The
GPIB stan dard [units] con ven tion (i.e., MS for mil li sec onds, etc.) IEEE codes
and for mats have been im ple mented for the suf fix units and mul ti pli ers. The
suf fix unit is al ways al lowed but is not re quired and is shown in brack ets
where ap pro pri ate.

Ta ble 6-1 lists the nu meric data suf fix mne mon ics for the ML2400A Se ries
Power Me ter. These mne mon ics are used when en ter ing nu meric data with
GPIB com mands (use of these codes is op tional).
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Suf fix Mul ti pli ers Suf fix Units

Defi ni tion Mne monic Defi ni tion Mne monic

1E18 EX Deci bels DB

1E15 PE dB ref to 1 mW DBM

1E12 T dB ref to 1 µV DBUV

1E9 G Mega Hertz MHZ

1E6 MA Per cent PCT

1E3 K Sec onds SEC

1E-3 M Sec onds S

1E-6 U Volts V

1E-9 N Watts W

1E- 12 P Hertz HZ

1E- 15 F

1E- 18 A

Ta ble 6-1. Nu meric Data Suf fix Mne mon ics



Com mands which are not float ing point, but in te ger, are:

     All of the Status en able type com mands (*SRE for ex am ple)

     Stored num bers (i.e., 0, 1, 2, 3, 4, 5)

     Off set ta ble numbers (i.e., 1, 2, 3, 4, 5, 6...)

     GPIB ad dresses (1 to 30)

     User Av er ag ing number in the AVG com mand (1 to 512)

     Display contrast number (1 to 12).

The ML2400A Se ries data for mats are sum ma rized be low:

<NR1> This no ta tion rep re sents ASCII in te ger val ues. A comma (,) is used to sep a rate
mul ti ple val ues sent in a sin gle com mand in put or out put string.
Ex am ples of val ues that can be rep re sented by <NR1> no ta tion:
1
0
–29,179

<NR2> This no ta tion rep re sents ASCII float ing point val ues in dec i mal point for mat.
A comma (,) is used to sep a rate mul ti ple val ues sent in a sin gle com mand's in -
put or out put string.

Ex am ples of val ues that can be rep re sented by <NR2> no ta tion:
1.0
–0.00015
12.743, –180.07

<NR3> This no ta tion rep re sents ASCII float ing point val ues in ex po nen tial for mat
(sci en tific no ta tion). A comma (,) is used to sep a rate mul ti ple val ues sent in a
sin gle com mand's in put or out put string.
Ex am ples of val ues that can be rep re sented by <NR3> no ta tion:
1.0E9
7.056E3
9.0E2,3.42E2

<NRf> This no ta tion is used to sig nify that data can be in ei ther <NR1>, <NR2>, or
<NR3> for mat as de scribed above. Ex am ples of val ues that can be rep re -
sented by <NRf> no ta tion:
1.0E9
10.005
83,4.5E2,234.9901

<String> This no ta tion rep re sents a string of 7-bit ASCII char ac ters (in clud ing non
print able char ac ters) that is de lim ited (sur rounded) with ei ther sin gle quotes
(' ') or dou ble quotes (“ ”). The string can in clude text for mat ting char ac ters
such as line feed, space, or car riage re turn. Note that if a dou ble quote char ac -
ter must be sent as part of the string, then it must be fol lowed by an ad di tional 
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dou ble quote. Al ter na tively, the string can be sent us ing sin gle quotes as
shown in the  “cal_file” ex am ple be low. Ex am ples of data rep re sented by
<String> no ta tion are:
“1/15/98"
”Save “”cal_file"" now."
'Save “cal_file” now.'

<Ar bi trary ASCII> This no ta tion rep re sents undelimited 7-bit ASCII text. The end of the text
must be ter mi nated with the line feed char ac ter (0Ah, dec i mal 10) or a GPIB
End of Trans mis sion State (EOI), or both. This re quire ment makes it nec es -
sary for <Ar bi trary ASCII> text to be trans mit ted only at the end of a pro -
gram or re sponse mes sage, that is, at the end of a mul ti ple in put or out put
state ment.
Ex am ple of data rep re sented by <Ar bi trary ASCII> no ta tion:
Anritsu,2410A,123456,1.0<0A^EOI> The ex am ple shows a sam ple re sponse
from the *IDN?, 488.2 com mon query. In the ex am ple, the in stru ment iden ti -
fies it self as an Anritsu 2410A, with se rial num ber 123456, and soft ware ver -
sion 1.0 in stalled. Note that dec i mal 10 (0Ah char ac ter) must be sent with the
EOI to sig nal end of trans mis sion.

<Ar bi trary Block> This no ta tion rep re sents data trans mit ted as 8-bit data bytes (00-FF hex,
0-255 dec i mal, no ta tion is <DAB>). Use ful for trans mit ting large blocks of
for mat ted ASCII or bi nary data or un for mat ted bi nary data. The data stream
is im me di ately pre ceded by a vari able length ASCII header that is en coded
with the num ber of data bytes to be sent. The header al ways starts with the
(#) char ac ter.

6-4 QUERY COMMANDS Many ML24XXA (na tive) GPIB com mands have an equiv a lent query com mand 
that will re turn a cur rent value or set ting. Query com mands and their re -
turned strings are pro vided with each com mand where ap pli ca ble.  

A com plete list ing of valid query com mands and re turned strings is pro vided in 
Ap pen dix B, Sec tion B-2.
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6-5 GPIB PC CARD
SETUP

The fol low ing GPIB driver con fig u ra tion set up is rec om mended for re li able
GPIB com mu ni ca tion with the ML2400A Se ries power me ter. The set up is ex -
pressed in the terms used by the Na tional In stru ments GPIB ISA and PCI
cards and driv ers for WIN95 and DOS.

GPIB De vice Tem -
plate

The ML2400A Se ries de fault pri mary ad dress is 13. Sep a rate de vice tem plates
for the pri mary ad dress of each de vice can usu ally be set up sep a rately. The
set tings for the de vice tem plate for the ML2400A Se ries are:

Ter mi nate read on EOS NO

Set EOI with EOS on write YES

Type of com pare on EOS 8 bit

EOS byte 0x0A  (10 dec i mal)

Send EOI at end of write YES

Re ad dressing YES

Sec ond ary ad dress NONE

GPIB Card Set tings The rec om mended GPIB card set tings for use with the ML2400A Se ries are:

Ter mi nate read on EOS NO

Set EOI with EOS on writes YES

Type of com pare on EOS 8 bit

EOS byte 0x0A  (10 dec i mal)

Send EOI at end of write YES

Sys tem con trol ler YES

As sert REN when SC YES

En able Auto Se rial poll ing NO

NI card. Ca ble length for HS488 OFF
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6-6 USING 488.1 GPIB IEEE 488.1 level com mands are in the form of data byte codes with the
attention (ATN) line set. A separate function is normally pro vided to drive
these commands from a GPIB pro gram. A typical GPIB driver library call for
488.1 and 488.2 is given for each of the following com mands. Refer to the
IEEE 488.1 and IEEE488.2 device driver manu als for full definitions of the re -
sponses, and to find the actual command format for your GPIB driver li brary.

Com mands

De vice CLear  (DCL)
and Se lected De vice

Clear (SDC)

These com mands clear the GPIB de vice in ter face and have the fol low ing
ef fects:

q All buff ered mes sages wait ing to be proc essed are cleared.
q All buff ered data wait ing to be read from the de vice is cleared.
q Stop any pend ing ac tions.

For ex am ple, if a re quest for data has been sent, and the sys tem is wait ing for
the read ing to be trig gered, the sys tem would wait un til the read ing has been
pro vided be fore any fur ther GPIB com mands can be proc essed. The de vice
clear will clear the data re quest so fur ther GPIB com mands af ter the de vice
clear has com pleted can be ac tioned.

Typi cal de vice li brary calls are 488.1 'ibclr' and 488.2 'DevClear'.

De vice trig ger (GET) This com mand trig gers a GPIB de vice. An ac tion pre de fined by the setup of
the de vice be ing trig gered will take place. On the ML2400A Se ries, the de vice
trig ger pro vides a trig ger of the type de fined by the GTn com mands pre vi ously
sent and a read ing put into the out put buffer for each dis play chan nel that is
not OFF. In Pro file mode, the pro file dis play for the se lected chan nel only is
out put.

Typi cal de vice li brary calls are 488.1 'ibtrg' and 488.2 'Tri gger'.

Goto lo cal (GTL) This com mand forces the de vice out of re mote mode and into lo cal op era tion
mode. The lo cal op era tion keys and menus are now avail able.

Typi cal de vice li brary calls are 488.1 'ibloc' and 488.2 'E nabl eL ocal'.

In ter face clear (IFC) This is part of the GPIB ini tiali za tion and forces the board to the con trol ler in
charge.

Typi cal de vice li brary calls are 488.1 'ibsic' and 488.2 'Se ndIFC'.

Lo cal lock out (LLO) Sends the lo cal lock out to all de vices. The lo cal lock out dis ables the 'LOCAL'
key on all the de vices. 

Typi cal de vice li brary calls are 488.1 'i bco nfig' plus cor rect op tion and 488.2
'SendLLO'.
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Se rial poll This com mand will clear any SRQ's and read the status byte of the de vice.

Typi cal de vice li brary calls are 488.1 'ibrsp' and 488.2 'Rea dSt atu sByte'.

6-7 USING 488.2 GPIB The IEEE 488.1 GPIB stan dard was up dated in 1987 to 488.2 to bet ter en force 
stan dardi za tion of GPIB com mu ni ca tion. This sec tion ex plains the fun da men -
tals of 488.2 GPIB op era tion and how it is im ple mented in the ML2400A Se -
ries Power Me ter. Re fer to the full IEEE 488.2 stan dard for more de tailed
in for ma tion.

488.2 Com mand
For mat

All com mands should fol low the ba sic for mat:

<MNE MONIC><white space><comma sepa rated mes sage pa rame ters><ter mi na tor>

<white space> = Nor mally a space char ac ter, but can be any of the
white space characters listed in the 488.2 man ual.

<ter mi na tor> = A line feed char ac ter (for example, \n in ‘C’ or VBLF
in Vis ual Ba sic). An EOI ( End Of trans mis sion In ter rupt ) can be used
as the last char ac ter instead of the line feed.

Ex am ple: AVG A,MOV,64

A number of com mands can be put into one pro gram mes sage by sepa rat ing
the com mands with semi co lons. Ex am ple: 

CHCFG 1,A;CHCFG 2,B-A;CHUNIT 1,W;CHUNIT 2,DBM;OPMD DIGIT

Status Byte The 488.2 stan dard added two ex tra pre de fined bits to the status byte, these
bits are the Event Status Bit (ESB) and the Mes sage AVail able bit (MAV).

Event Status
Bit (ESB)

In 488.2 there is an event status reg is ter (ESR) that al lows the
state of the GPIB in ter face to be moni tored. All the bits in this
reg is ter are de fined. These bits are:

Event Status Reg is ter (ESR)

PON Power On bit. This bit is set on power up of the de vice only.

URQ  Not used in the ML2400A Series

CMD Com mand er ror. Re ceived an il le gal com mand.

EXE Exe cu tion er ror. Could not exe cute a com mand. For ex am ple, a pa rame ter is out
of the al low able range, or re quest ing graph data while in read out mode.

DDE De vice De pendent Er ror. The spe cific er ror can be found by us ing the ERRLST
com mand.

QYE Query Er ror. 
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RQC Re quest Con trol. GPIB  con trol lers only.

OPC Op era tion Com plete. When a pro gram mes sage that in cludes the *OPC com -
mand has been com pleted, and the GPIB in ter face is idle, with any re sponses
read out of  the out put buffer this bit is set. For ex am ple, if the last com mand in a 
con figu ra tion se quence is *OPC, the OPC bit in the event status reg is ter will be
set when that con figu ra tion list has been com pleted.

Also refer to Fig ure 6-2, page 6-13, IEEE 488.2 Stan dard Status Struc tures.

If  an event causes a bit in the ESR to be set and the cor re spond ing bit in the
Event Status En able byte (ESE) is set, the ESB bit in the status byte will be
set. This can cause an SRQ (see Sec tion 6-8) if the ESB bit in the Status Reg is -
ter En able byte (SRE) is set. For ex am ple, to get an SRQ on an un rec og nized
com mand do the fol low ing:

1. Set the CMD bit in the event status en able byte, and set the ESB bit in the
status reg is ter en able byte. Send:

*ESE 32;*SRE 32

2. Now if an un rec og nized com mand is sent to the ML2400A, an SRQ will be
given. Send:

asdf

An SRQ will be in di cated.

3. To clear the SRQ do a se rial poll, this should re turn the deci mal value 96, bit 6
for the SRQ and bit 5 for the ESB. The SRQ will be cleared.

4. To read the Event Status Reg is ter (ESR), send:

*ESR?

This will put 32 (or 160 if PON is set) in the out put buffer to be read.

Mes sage
Avail able
Bit (MAV)

This bit is set if there is any data in the out put buffer wait ing to
be read, and can be used to en sure that only the lat est read ing is
used. Upon re ceiv ing a re quest for data, the next read ing taken is 
put in the out put buffer. The data in the out put buffer should al -
ways be read when data is avail able to en sure that old data is
never left be hind. The ad van tage of this method is that if the
MAV bit is not set, the con trol ler can not read old data, there fore
data can only be read af ter it has been re quested. Ex am ple:

1. In Read out dis play with the out put buffer empty and the MAV bit not set, con -
fig ure the ML2400A to give an SRQ on data be com ing avail able by set ting bit 4 
in the Status Reg is ter En able byte (SRE):

*SRE 16
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2. Re quest data from dis play chan nel 1 by send ing:

O 1

The SRQ will be set with the new read ing which will now be in the out put
buffer ready to be read. The data should now be read so that the MAV bit will
be cleared. If the data is not read, or the out put buffer not cleared, and an -
other re quest for data is made this data will be buff ered af ter the pre vi ous
data.

Get ting a Read ing The 488.2 stan dard re quires that the data can only be read from the de vice af -
ter it has been re quested. Any data re quested from the de vice is made avail able 
to be read, and is stored in an out put buffer. 

As long as there is data in the out put buffer to be read, the Mes sage AVail able
(MAV) bit in the status byte is set. This bit al lows data to be re quested and, as
soon as the data is avail able, the MAV bit is set, from which a serv ice re quest
can be pro duced (SRQ).

The ML240X al lows this out put buffer to be turned off us ing the BUFF OFF
com mand. In this mode of op er a tion, if a num ber of data re quests are made
with out read ing the data af ter each re quest, only the last data re quested is
avail able. Note that this does not in clude the se rial poll re quest which is han -
dled in de pend ently.

6-8 SERVICE REQUEST 
STATUS (SRQ)

The Sys tem Serv ice Re quest Status byte avail able over GPIB by a se rial poll is
de fined as fol lows:

RGH If a sen sor goes over or un der the op er at ing range, this bit is set. This bit can
be used to set an SRQ by set ting the same bit in the SRE reg is ter us ing the
*SRE com mand (page 6-105). For more de tail, see the STATUS com mand
(page 6-74). This bit can only be cleared by send ing a *CLS com mand (pages
6-12, 6-103).

LIM If a chan nel pass/fail limit fails, this bit will be set. This bit can be used to set
an SRQ by set ting the same bit in the SRE reg is ter us ing the *SRE com mand.
For more de tail, see the STATUS com mand. This bit can only be cleared by
send ing a *CLS com mand.
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MAV If data is avail able in the out put queue, this bit is set. This bit can be used to
set an SRQ by set ting  the same bit in the SRE reg is ter us ing the *SRE com -
mand. This bit is only cleared when there is no data wait ing to be trans mit ted.

ESB If any of the event reg is ter bits are set and the cor re spond ing event status en -
able bits are set the ESB bit in the status byte will be set. This bit can be used
to set an SRQ by set ting  the same bit in the SRE reg is ter us ing the *SRE com -
mand. The ESB bit is cleared when the ESR is read by us ing the *ESR? com -
mand (pages 6-14, 6-54, 6-104).

6-9 FUNCTIONAL
GROUPS

Through out the ML24XXA (na tive) mode sec tion of this chap ter, the dis tinc -
tive, white on black text, in the up per cor ner of each com mand de scrip tion
area, in di cates the Func tional Group to which the com mand be longs (Fig ure
6-1). All ML24XXA (na tive) com mands are pre sented by Func tional Group in
Ap pen dix B, GPIB Quick Ref er ence.

The Func tional Groups are:

BNC Com mands in this group are used to con fig ure the rear panel BNC in puts and
out puts.

CAL I BRA TION The CALIBRATION group com mands are used for the 0.0 dBm ref er ence cal i -
bra tion and ze ro ing of the power sen sors. 

CHAN NEL The CHANNEL com mand group con trols the con fig u ra tion of the two chan -
nels. When both chan nels are ac ti vated, Chan nel 1 ap pears at the top of the
dis play and Chan nel 2 at the bot tom. If one chan nel is turned off, the re main -
ing chan nel ap pears in the cen ter of the screen.

DATA 
OUT PUT

Com mands in this func tion group are used to place data on the GPIB to be
read by the con trol ler.

DIS PLAY These com mands con trol char ac ter is tics of the dis play, in clud ing the
peakmeter read ing dis play and con trast ad just ments.

GPIB 488.2 This group con tains the GPIB 488.2 man da tory com mands. Re fer to the IEEE
488.2-1987 Stan dards doc u ments for fur ther in for ma tion.

GPIB SETUP The com mands in this group con trol the GPIB Ad dress, GPIB com mand set
em u la tion mode (ML24XXA, ML4803A or HP Em u la tion), and other
pa ram e ters.

GPIB 
TRIGGER

Com mands in this group are used to con fig ure GPIB trig ger ing and setup the
GPIB Group Ex e cute Trig ger (GET) and TR com mands (TR0, TR1, TR2,
TR3). Note that these com mands are ex clu sive to GPIB, and do not have
equiv a lent front panel op er a tions.

PRO FILE
 SETUP

The PROFILE SETUP func tion group com mands change how the pro file is
dis played on the screen. Note that the Dis play Trig ger con fig u ra tion
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com mands (DTRGD and GRPRD) in this group do not change how the sys tem
trig gers, only where the graph is drawn af ter a trig ger has oc curred. Re fer to
the TRIGGER group func tions to con fig ure the mea sure ment trig ger ing.

SEN SOR The SENSOR group com mands se lect the data ac qui si tion con trols for the se -
lected sen sor.

SYS TEM The SYSTEM group com mands con trol the over all func tion al ity of the
ML2400A Se ries Power Me ter, in clud ing the sys tem op er a tion mode, cur sor
con trol, dis play con fig u ra tion, sound, print ing, bat tery con trol and sta tus, rear 
panel con fig u ra tion, graph ics, sys tem se cu rity, and sys tem iden tity.

TRIGGER The TRIGGER group func tions are used to pro gram the trig ger ing of mea sure -
ment data. TRIGGER group com mands are avail able in PROFILE op er a tion
mode, and in READOUT mode if the SENSOR|SETUP|MODE submenu is set
to CUSTOM. 

In CUSTOM, the chan nels are trig gered si mul ta neously if the trig ger con di -
tions are set to 1 and 2. This guar an tees the trig ger con di tions are the same,
and there fore the read ings are valid if taken at the same time. 

Changes to the trig ger con fig u ra tions can be made us ing these GPIB com -
mands re gard less of the power me ter op er at ing mode, but will not come into
play un til the unit is con fig ured to use trig gers.
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6-10 ML24XXA NATIVE
COMMANDS

This sec tion pro vides an al pha bet i cal list ing of the GPIB com mands (mne mon -
ics) used to pro gram the Model ML2400A Se ries Power Me ter in ML24XXA
(na tive) mode. The em u la tion mode can be set through the front panel
SYSTEM|more|more|Rear panel|GPIB|MODE menu (see Chap ter 4, Op er a tion)
or through the GPIB com mand EMUL (page 6-36).

All ML24XXA (na tive) GPIB com mands that use pa ram e ters must have a
space be tween the com mand header and the first pa ram e ter, and all sub se -
quent pa ram e ters must be sep a rated by a comma (,). Mul ti ple com mands may
be sent on the same line, but must be sep a rated by a semi co lon (;).

The for mat for ML24XXA (na tive) GPIB com mands is:

     <com mand header><space><pa rame ter 1>,<pa rame ter n>,...

The end of the com mand text must be ter mi nated with a line feed char ac ter
(0Ah, dec i mal 10) or a GPIB End of Trans mis sion State (EOI), or both.

*CLS Clear GPIB status bytes  GPIB 488.2 

Syn tax: *CLS

Re marks: This com mand per forms a status data struc ture clear com mand. The
event status reg is ter and the status reg is ter are cleared ex cept for the
MAV bit. *CLS does not clear the out put buffer.

*ESE Event Status byte En able  GPIB 488.2 

Syn tax: *ESE <val>

val: 8- bit mask

Re marks: Sets the Stan dard Event Status En able Reg is ter bits (see Fig ure 6-2):
Bit 7: Power ON, when there has been a tran si tion from a power OFF
state to a power ON state.
Bit 5: Com mand Er ror. This bit is set when an in cor rect GPIB code is
sent to the power me ter.
Bit 4: Exe cu tion Er ror. This bit is set when in cor rect data is sent to the
power me ter, e.g., ADDR 57 would re sult in an Exe cu tion Er ror as the
al low able ad dress value range is 1 to 30.
Bit 3: De vice De pend ent Er ror (DDE). This bit is set true when ever a
meas ure ment er ror oc curs. De vice De pend ent Er rors are:

ZERO fail - Zero at tempted for a sen sor and failed.
CAL 0 dBm fail - 0 dBm value to far out.
Dis play chan nel number goes out of dis play able range - 
     Dis play able range is +99.999 to –99.999 dBm.
Il le gal log cal cu la tion for a chan nel - When a chan nel in put
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      con figu ra tion com bines sen sors, the com bi na tion is done in
      lin ear units. If the re sult of the com bi na tion pro duces a

      nega tive lin ear value and the dis played units are log 
     (i.e., dB) this would be an il le gal loga rith mic op era tion.
Printer er ror - A print was re quested and this er ror was 
     re turned.
Re quest for data from a chan nel with no sen sor con nected.

Bit 0: Op er a tion Com plete. This bit is set when the *OPC com mand
com pletes and can be used to tell the con trol ler the unit has com pleted
those com mands just sent. See *OPC and *OPC? for more de tails.

All other bits are not used. The bits above are 488.2 com mon bits. The
ERRLST com mand will re turn an er ror list giv ing the state of the DDE
causes.

Re lated
Com mands: *ESR?, *ESE?, ERRLST
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*ESE? Re turn Event status reg is ter en able mask  GPIB 488.2 

Syn tax: *ESE?

Re marks: Re turned for mat: <un signed char ac ter>
When con verted to an 8- bit bi nary number, this byte yields the bit set -
tings of the reg is ter.

*ESR? Event status reg is ter re quest  GPIB 488.2 

Syn tax: *ESR?

Re marks: Re turn the value of the stan dard event status reg is ter. Af ter wards the
event status reg is ter are cleared. The re turned for mat is: <un signed
char ac ter>. When con verted to a 8- bit bi nary number, this byte yields
the bit set tings of the reg is ter.

*IDN? Re quest de vice iden ti fi ca tion  GPIB 488.2 

Syn tax: *IDN?

Re marks: Re turned for mat:
<Com pany name>,<model>,<se rial>,<firm ware ver sion>

*OPC Op era tions com plete  GPIB 488.2 

Syn tax: *OPC

Re marks: The ML2400A Se ries gen er ates the OPC event in the stan dard event
status reg is ter when all pend ing op era tions have fin ished. An operation
is complete when all input messages before the command have been
completed and any responses have been read out of the output buffer.

Ex am ple: RGH A, 1; RGH B, 3; *OPC 

Will set the Op era tions Com plete bit in the Event Status Reg is ter once
the Range Hold com mands have com pleted.

*OPC? Op era tions com plete Out put '1'  GPIB 488.2 

Syn tax: *OPC?
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Re marks: Places a sin gle AS CII char ac ter '1' on the GPIB out put queue when the
con di tions for the *OPC com mand are met. An operation is complete
when all input messages before the command have been completed and
any responses have been read out of the output buffer.

Ex am ple: RGH A, 1; RGH B, 2; *OPC? 

Re turns a ‘1’ on the GPIB out put when it has fin ished set ting the range
hold com mands.

*RCL Re call a stored setup  SYS TEM 

Syn tax: *RCL <val>

val: 1 to 10

Re marks: The ML2400A Se ries can store up to 10 in stru ment con fig u ra tions for
con ve nient re call. The con fig u ra tion pa ram e ters stored are:
Sen sor Setup, Chan nel Setup, and Trig ger Setup.
This com mand sets the ML2400A Se ries to a con fig u ra tion pre vi ously
stored in mem ory lo ca tions 1 through 10. Trying to re call a setup that
has not been saved will set the ex e cu tion bit in the event reg is ter (EXE
in ESR). When re call ing a setup in volves the read out mode chang ing be -
tween STAN DARD and CDMA, the in stru ment will re boot.

Re lated
Com mands: *SAV

*RST Re set De vice  GPIB 488.2 

Syn tax: *RST

Re marks: Re sets the ML2400A Se ries to the de fault con fig u ra tion (see Ap pen dix
A, Sec tion A-3). Off set ta bles are not cleared. The GPIB ad dress and em -
u la tion set tings are not changed, and the in put queue, out put queue,
and sta tus reg is ters on the GPIB are not cleared. The read out mode will
be set to STAN DARD. This com mand pro duces the same re sult as the
front panel key se quence Sys tem|Setup|PRESET|RE SET.

*SAV Save con figu ra tion  SYS TEM 

Syn tax: *SAV <val>

val: 1 to 10
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Re marks: Saves the con figu ra tion of the power me ter into the mem ory lo ca tion
speci fied. Sen sor Setup, Chan nel Setup, and Trig ger Setup are saved
along with all other in stru ment pa rame ters.

Re lated
Com mands: *RCL

*SRE Setup serv ice re quest en able reg is ter  GPIB 488.2 

Syn tax: *SRE <val>

val: 8- bit mask

Re marks: Sets the Serv ice re quest en able reg is ter bits.

*SRE? Re turn Serv ice Re quest En able reg is ter  GPIB 488.2 

Syn tax: *SRE?

Re marks: Re turns the Serv ice Re quest En able reg is ter.

*STB? Re turn Status Byte reg is ter  GPIB 488.2 

Syn tax: *STB?

Re marks: Re turns the status byte value with bit 6 re placed with the MSS value.
MSS is the GPIB Mas ter Sum mary Status, and in di cates that the de vice
has at least one rea son for re quest ing serv ice. Al though the MSS mes -
sage is sent in bit po si tion 6 of the de vice’s re sponse to the *STB? query,
it is not sent in re sponse to a se rial poll and should not be con sid ered
part of the IEEE 488.1/2 status byte. MSS = the Status Byte (STB)
OR`ed with the Serv ice Re quest En able reg is ter (SRE). Un like the
*ESR? Com mand, this com mand does not clear the reg is ter af ter wards.

*TRG Per form the GPIB 'Group Exe cute Trig ger' com mand  GPIB 488.2 

Syn tax: *TRG

Re marks: Per forms a 'GET' com mand. The GT0, GT1 and GT2 commands set the
response to the GET or *TRG com mands. When the ML2400 Series is
triggered using this com mand or the 488.1 hard ware trigger, a trigger
and output for each display channel that is not OFF gives a response in
the output queue. If both display channels are dis played, there will be
two messages in the output queue to be read out.
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Re lated
Com mands: GT0, GT1, GT2

*TST? Self Test  GPIB 488.2 

Syn tax: *TST?

Re marks: Per forms a self test and re turns 'PASSED' or 'FAILED.' 
NOTE: This com mand will re start the sweep in Power vs. Time mode.

Re lated
Com mands: STERR

ADDR Change GPIB ad dress  GPIB SETUP 

Syn tax: ADDR <val>

val: 1 to 30

Re marks: Once the ad dress has been changed, the ML2400A Se ries will no lon ger
re spond to the old ad dress. The power me ter de fault ad dress is 13.

Query: ADDR?

Re turned
String: ADDR <val>

AVG Sets up averaging for a sensor.  SEN SOR 

Syn tax: AVG <s>, [<mode>],[<val>]

s: A or B
mode: OFF

MOV    Mov ing
RPT     Re peat
AUTO   Auto matic

val: AS CII string rep re sent ing an in te ger, 1 to 512.

Re marks: MOV ING av er age gives an up date to the me ter every sam ple/gate (nor -
mally 20 ms). 

RE PEAT av er ag ing only re turns a read ing when the number of read ings 
speci fied by <val> have been taken (1- 512). 

AUTO MATIC av er ag ing uses a MOV ING type of av er age. The dis play
up dates at ap proxi mately 100 ms in ter vals, how ever the data is avail able 
at the full rate. The dis play is slowed down to pre vent jit ter and al low
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the user to fol low the up date. Since AUTO MATIC av er ag ing auto mati -
cally chooses an av er age number with the av er ag ing mode set in ter nally
to MOV ING, the USER av er ag ing number is not used. How ever, if a
value is en tered in the same com mand as the one which changes to
AUTO av er ag ing, it will also up date the USER av er ag ing number. 

Ex am ple: AVG A, AUTO, 64 

This com mand will set the sys tem to AUTO av er ag ing and the USER
av er ag ing number to 64. But, the Auto Av er ag ing meas ure ment sys tem
does not use the USER av er ag ing number.

NOTES
The AVG mne monic can be sent to just change the
<mode> of av er ag ing (MOV, REPEAT etc.) with out send -
ing a number, but there must be a fol low ing COMMA to
in di cate the <val> pa rame ter is not be ing sent. See the
first ex am ple be low.
The AVG mne monic can also be sent to just change the
User Av er age Num ber <val> (1 to 512) with out chang -
ing the av er ag ing mode, but there must be a COMMA to
in di cate the <mode> pa rame ter is not be ing sent. See
the last ex am ple be low.
In CDMA read out mode the rec om mended min i mum
value for AVG is 16.

Ex am ples: AVG A, AUTO, 

Change Sen sor A to Auto Av er ag ing (note fol low ing comma to in di cate
the <val> pa rame ter is not be ing sent).

AVG A, AUTO, 64 

Change Sen sor A to AUTO and the User Av er age Num ber to 64.

AVG A, MOV, 32 

Change sen sor A to MOV ing av er age and the User Av er age number to
32.

AVG A, RPT,  

Change sen sor A to Re PeaT av er age and keep the User Av er age
number as 32.

AVG A, , 128  

Change sen sor A User Av er age num ber to 128, but keep the pre vi ously
set av er ag ing mode (note comma to in di cate the <mode> pa ram e ter is
not be ing sent).

Query: AVG? <S>

Re turned
String: AVG <S>,<MODE>,<VAL>
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AVGLL Auto low level av er ag ing  SEN SOR 

Syn tax: AVGLL <s>,<mode>

s: A or B
mode: OFF

LOW
ME DIUM
HIGH

Re marks: Sets the low level av er ag ing win dow for the sen sor. At reso lu tion set -
tings of 0.01 and 0.001dB, digi tal read outs may flicker due to the high
read ing rate of the ML2400A Se ries. Low level av er ag ing ap plies a low
pass fil ter to post- average data read ings to achieve a more sta ble front
panel dis play with out slow ing down the re sponse of the me ter to larger
changes in level. The three win dows for LOW, ME DIUM and HIGH low
level av er ag ing are 
± 0.01, 0.02, and 0.05 dB.

For ex am ple: When a LOW set ting of low level av er ag ing is ap plied while 
step ping from 0 dBm to –1 dBm, the me ter dis plays the fi nal read ing
within 0.01dB with no de lay. The fi nal set tling of 0.01dB will set tle over
a short sub se quent pe riod of time, lead ing to a sta ble high reso lu tion
read out. 

With a HIGH set ting of low level av er ag ing, the set tling win dow is in -
creased (up to ap proxi mately 0.05 dB) and the set tling time is longer.

With low level av er ag ing OFF, the me ter dis plays the fi nal read ing in -
stantly with no fur ther set tling ob served. Any jit ter due to noise is re -
flected in the dis played read ing, which may be in con ven ient for high
reso lu tion read ings.

Ex am ple: AVGLL A,HIGH

Query: AVGLL? <S>

Re turned
String: AVGLL <S>,<MODE>

AVGM Man ual Av er ag ing  SEN SOR 

Syn tax: AVGM <s>

s: A or B

Re marks: Changes the av er ag ing of the sen sor to 'Mo ving' av er ag ing mode from
'Auto' Av er ag ing. The av er age number is set to the same value that the
'Auto' av er ag ing mode was us ing in ter nally. If the sen sor is not pres ently 
in auto av er ag ing mode, this com mand is ig nored.
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BAUTS Bat tery Auto Turn OFF  SYS TEM 

Syn tax: BAUTS <state>

state: ENABLE or DISABLE

Re marks: En able/dis able the bat tery auto power shut off.
NOTE: Al though GPIB is not avail able un der bat tery op era tion, the
state of this pa rame ter can be changed for later use.

Query: BAUTS?

Re turned
String: BAUTS <state>

BAUTT Bat tery Auto shut off af ter x min utes  SYS TEM 

Syn tax: BAUTT <val>

val: 10 to 240 min utes

Re marks: Au to matically turns the unit off af ter x min utes when op er at ing on bat -
tery power.
NOTE: Al though GPIB is not avail able un der bat tery op er a tion, the
state of this pa ram e ter can be changed for later use.

Query: BAUTT?

Re turned
String: BAUT <val>

BUFF GPIB re sponse buff er ing en abled  SYSTEM 

Syn tax: BUFF <s>

s: ON
OFF

Re marks: If BUFF is ON: In the ML243X na tive mode, 488.2 GPIB op er a tion,
when a re quest for data is made the re sponse is put in an out put buffer
ready to be read by the con trol ler. If an other data re quest is made and
the pre vi ous data has not been read out of the out put buffer; the new
data is queued af ter the orig i nal re quest. In this mode of op er a tion the
GPIB re sponse buff er ing en able is ON, and fol low ing the 488.2 spec i fi ca -
tions when ever a re quest for data is made the re sponse should be read. 

If BUFF is OFF: In this mode when ever a re quest for data is made, (ex -
cept by se rial poll) the out put buffer is cleared and the only data in the
out put queue will be the re sponse to the last data re quest made. The
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out put buffer is cleared once a valid GPIB data re quest com mand has
been re cog nised. 

NOTE
If the buff er ing en abled is set to OFF and '*OPC?' is used, 
the '*OPC?' will clear the out put buffer of any pre vi ous
re sponse data so only the '1' will ap pear.

CAL Cal sen sor to 0 dBm ref er ence  CALI BRA TION 

Syn tax: CAL <s>

s: A or B

Re marks: Per forms a 0dBm cal i bra tion when the sen sor is at tached to the ref er -
ence 0 dBm source on the ML2400A Se ries (or an other 0 dBm ref er ence
source). If the cal i bra tion fails, the 'ex e cu tion er ror' bit in the Event Sta -
tus Reg is ter is set.

CDMEAS Chan nel CDMA Measurement  CHANNEL 

Syn tax: CDMEAS <s>, <mode>

s: A or B
mode: AVG

PEAK
CREST

Re marks: Sets the CDMA mea sure ment mode. PEAK and CREST mea sure ments
are only avail able in CDMA read out mode when the CDMA av er age
value is greater than ap prox i mately –27 dBm.

Query: CDMEAS? <s>

Re turned
String: CDMEAS <s>,<mode>

CFADJ Cal Ad just  SEN SOR 

Syn tax: CFADJ <s>, <units>, <val>

s: A or B
units: %, PCT, DB, or DBM

val: .07 to 150%
+31.55 to -1.76dB

Re marks: Sets a cali bra tion fac tor to be used when per form ing a 0 dBm cali bra tion 
and the cali bra tion fac tor source is set to 'Ma nual.' This value is the only 
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fac tor ap plied when per form ing a 0 dBm cali bra tion. If the sen sor cali -
bra tion fac tor source is set to V/GHz or Fre quency, the sen sor in ter nal
EE PROM cor rec tion value at 50 MHz is used.

Ex am ples: CFADJ A, %, 99
Sets the cali bra tion fac tor to 99% for sen sor A.

CFADJ A, DB, 0.2
Sets the cal i bra tion fac tor to 0.2dB for sen sor A.

Query: CFADJ? <s>

Re turned
String: CFADJ <s>,<units>,<val>

CFCAL Cal fac tor man ual set ting  SEN SOR 

Syn tax: CFCAL <s>, <units>, <val>

s: A or B
units: %, PCT, DB, or DBM

val: .07 to 150%
+31.55 to -1.76dB

Re marks: If the Cal fac tor source is set to man ual, this is the cali bra tion fac tor
number used. 

Ex am ple: CFCAL A, %, 99 
Sets the cal i bra tion fac tor to 99% for sen sor A.

CFCAL A, DB, 0.2 
Sets the cal i bra tion fac tor to .2 dB for sen sor A.

Query: CFCAL? <s>

Re turned
String: CFCAL <s>,<units>,<val>

CFFRQ Cal Fac tor Fre quency value  SEN SOR 

Syn tax: CFFRQ <s>, <value>[units]

s: A or B
value: 10 kHz to 122 GHz

Re marks: Sets the fre quency used to look up the cor rec tion data from the sen sor`s 
in ter nal ta ble.

Ex am ples: Both of the fol low ing ex am ples set the frequency for cal source
frequency to 25 GHz for sensor A.
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CFFRQ A,25E9
CFFRQ A,25GHZ

Query: CFFRQ? <s>

Re turned
String: CFFRQ <s>,<value>

CFSRC Cal fac tor source  SEN SOR 

Syn tax: CFSRC <s>,<source>

s: A or B
source: FREQ

MAN
VGHZ

Re marks: Sets the source of the cali bra tion fac tor. Fre quency uses the in ter nal EE -
PROM cali bra tion fac tor value in the sen sor, from the fre quency set by
the CFFRQ number. Fre quen cies be tween Cal Fac tor data points are in -
ter po lated line arly to 0.01 dB reso lu tion.
Man ual uses the CFCAL number it self.
VGHz takes the fre quency from the V/GHz in put and uses it to look up
the cali bra tion fac tor from the EE PROM in the sen sor.

Re lated
Com mands: CFVAL

Query: CFSRC? <s>

Re turned
String: CFSRC <s>,<source>

CFUADD Add an en try pair to a cal fac tor table  SEN SOR 

Syn tax: CFUADD <s>,<ta ble number>,<fre quency value>[units],
<cal fac tor>,<cal fac tor units>

s: A or B
ta ble 

number: 1 to number of ta bles sup ported by the sen sor type
fre quency

value: 10 kHz to 122 GHz
cal fac tor: 0.07 to 150%

31.55 to –1.76 dB
cal fac tor

units: %, PCT, DB, or DBM

Re marks: Adds an en try pair to a cal fac tor ta ble. This only af fects the copy of the
cal fac tor ta ble stored in the mem ory of the power me ter. Cal fac tors en -
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tered with this com mand will be avail able for use by the DSP, but will
NOT be saved to the sen sor un til a save com mand (CFUSAV) is ex e -
cuted. If the sen sor is changed or power is lost be fore sav ing, all changes 
made since the last CFUSAV will be lost.

The user must en sure that the max i mum num ber of cal fac tor data pairs 
en tered into a ta ble is not ex ceeded. Sen sors with a max i mum fre quency 
of up to 40 GHz will hold 90 pairs, while sen sors with a max i mum fre -
quency of 50 GHz will hold 110 pairs.

Re lated
Com mands: CFUSAV

CFUCT Clear cal fac tor table  SEN SOR 

Syn tax: CFUCT <s>,<ta ble number>

s: A or B
ta ble 

number: 1 to number of ta bles sup ported by the sen sor type

Re marks: Clears the cal fac tor ta ble to one en try for 50 MHz at 100%, but does not 
clear the iden tity of the ta ble. The cleared ta ble is au to mat i cally saved to 
the sen sor.

CFUID Cal fac tor ta ble iden tity update  SEN SOR 

Syn tax: CFUID <s>,<ta ble number>,<identity>

s: A or B
ta ble 

number: 1 to number of ta bles sup ported by the sen sor type
identity: Seven characters or until a message ter mi na tor will be read as the

identity.

Re marks:  Up dates the seven char ac ter iden tity string. This only af fects the copy
of the cal fac tor ta ble stored in the mem ory of the power me ter. To take
af fect and not be lost, the ta ble must be saved to the sen sor us ing the
CFUSAV com mand.

Query: CFUID? <s>,<ta ble num ber>

Re turned
String: CFUID <s>,<ta ble num ber>,<iden tity>

CFUNITS Cal fac tor dis play units  SEN SOR 

Syn tax: CFUNITS <s>,<units>

6-24 ML2400A OM

ML24XXA NATIVE COMMANDS GPIB OPERATION



s: A or B
units: % or PCT

dB or dBm

Re marks: This com mand changes the dis play units of the calfactors be tween ei ther 
dB or pecentage. Note that this will also set the form the data is out put
over the GPIB (or RS232) when re quested.

Query: CFUNITS? <s>

Re turned
String: CFUNITS <s>,<units>

CFULD Cal fac tor ta ble bi nary load  SEN SOR 

Syn tax: CFULD <s>,<ta ble number>,<length>,<bi nary data>

s: A or B
ta ble 

number: 1 to number of ta bles sup ported by the sen sor type
length: Length of mes sage in bytes
bi nary

data: Same data as that re cieved by CFURD

Re marks: Loads bi nary data into the cal fac tor ta ble. This command will
automatically save the data to the sensor. 

CFUPT Preset cal fac tor table  SEN SOR 

Syn tax: CFUPT <s>,<ta ble number>

s: A or B
ta ble 

num ber: 1 to number of ta bles sup ported by the sen sor type

Re marks: Presets the cal fac tor ta ble to the fac tory set tings. The pre set ta ble is
auto mati cally saved to the sen sor.

CFURD Cal fac tor ta ble bi nary read  SEN SOR 

Syn tax: CFURD <s>,<ta ble number>

s: A or B
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ta ble 
num ber: 1 to number of ta bles sup ported by the sen sor type

F for the fac tory de fault table

Re marks: This command outputs the cal factor table in binary mode in the
following form:

CFURD<space><length of bi nary data>,<bi nary data>

<length of bi nary data>: To tal length of the bi nary data mes sage, in
bytes, af ter the comma.

<bi nary data>: Made up of :
a. 8 bytes; 7 for the iden tity, plus a NULL ter mi na tor
b. 2 bytes rep re sent ing the num ber of ta ble pair en tries
c. The cal fac tor ta ble data in bi nary form. The bi nary data is out put in
en tries which are fre quency/fac tor pairs of six bytes. The fre quency is
held in 32768e-6LONG for mat and the cal fac tor in 1024INT for mat. 

To con vert these into real num bers the first four bytes of an en try are
read into a LONG vari able, cast to a float and then di vided by 32768e-6
to give a fre quency. The last two bytes are then read into the low bytes
of a LONG then cast to a float and di vided by 1024. The C pro gram -
ming ex am ple 'Bi nary out put de cod ing' on page 6-136 shows how to ex -
tract the bi nary data.

This mes sage can be ma nip u lated to pro gram a dif fer ent ta ble us ing the 
CFULD com mand. 

CFUSAV Cal fac tor ta ble save  SEN SOR 

Syn tax: CFUSAV

Re marks: This command saves the cal fac tor ta ble cur rently be ing ed ited to the
ap pro pri ate sen sor. Proc ess ing may take a cou ple of sec onds. Any
command that can select a new sensor and/or cal fac tor table for
changing, will not automatically save any previous changes made.  It is
the users re spon si bil ity to issue a CFUSAV com mand.

CFUSEL Se lect cal fac tor ta ble  SEN SOR 

Syn tax: CFUSEL <s>,<ta ble number>

s: A or B
ta ble 

number: ta ble number or com bi na tion to use
0 = fac tory de fault ta ble
1 to 10 = user ta ble be ing used
11 to 20 = fac tory ta ble + user ta ble be ing used
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Re marks: Se lects the cal fac tor ta ble or com bi na tion of ta bles to be used and auto -
mati cally up dates the sensor. 

Ex am ple: CFU SEL A,13

Se lects the fac tory ta ble plus user ta ble 3 in sen sor A. 

CFUTBL Num ber of cal fac tor ta bles in the sen sor  SEN SOR 

Syn tax: CFUTBL <s>

s: A or B

Re marks: Re turns the number of cal fac tor ta bles avail able in the se lected sen sor.

CFUUSE Num ber of cal fac tor ta ble be ing used  SEN SOR 

Syn tax: CFUUSE <s>

s: A or B

Re marks: Re turns a number in di cat ing the cal fac tor ta ble, or com bi na tion of ta -
bles, be ing used by the se lected sen sor. Pos si ble returned val ues are:

0 = fac tory de fault ta ble
1 to 10 = user ta ble be ing used
11 to 20 = fac tory ta ble + user ta ble be ing used

CFUVLD Valid cal fac tor ta ble check  SEN SOR 

Syn tax: CFUVLD <s>,<ta ble number>

s: A or B
ta ble 

number: 1 to number of ta bles sup ported by the sen sor type

Re marks: Re turns a TRUE if the ta ble number passed is a valid ini tial ized ta ble
for the se lected sensor. Re turns a FALSE if it is not. 

CFVAL Current cal fac tor value  SEN SOR 

Syn tax: CFVAL <s>
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s: A or B

Re marks: Re turns the cal fac tor value cur rently be ing used for the spec i fied sen -
sor. This will be a fixed value only when in MAN UAL cal fac tor mode,
oth er wise the value will de pend on the fre quency en tered when cal
source is FREQUENCY and the scaled fre quency when the cal source is
V/GHz.

CFVAL will not re turn the up dated Cal Fac tor Value if the sys tem is in
TR0 Trig ger Hold  mode. That is, if you change the Cal Fac tor Fre -
quency and want to read back what the unit has set the Cal Fac tor to
when the sys tem is in TR0 mode, the sys tem will re turn the last Cal Fac -
tor value be fore you went into TR0 mode. 

Also, you may have to wait for approximately 0.25 sec onds af ter you
change the Cal Fac tor Fre quency to read back the Cal Fac tor Value even
when not in TR0, as CFVAL is not up dated in stantly af ter you change
the Cal Fac tor Fre quency.

This re stric tion only ap plies to the CFVAL GPIB com mand and does not 
ef fect any mea sure ment taken. If you are in TR0 mode, change the Cal
Fac tor Fre quency, and then take a mea sure ment the Cal fac tor will be
cal cu lated cor rectly.

Re lated
Com mands: CFSRC, CFFRQ 

CHCFG Chan nel in put con figu ra tion  CHAN NEL 

Syn tax: CHCFG <c>,<con fig>

c: 1 or 2
con fig: OFF, 

A, B, V
A–B, B–A
A/B, B/A

Re marks: A, B, V = Sen sor A, Sen sor B, or Ex ter nal Volts
(If V is sent when in Pro file or Source Sweep mode, an ex e cu tion er ror
will oc cur.)
A–B, B–A = Sen sor A mi nus Sen sor B, Sen sor B mi nus Sen sor A
A/B, B/A = Sen sor A di vided by Sen sor B, Sen sor B di vided by Sen sor A

Ex am ple: To set channel 2 to A–B:

CHCFG 1,A-B

Query: CHCFG? <c>
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Re turned
String: CHCFG <c>,<config>

CHRES Set chan nel deci mal point reso lu tion  CHAN NEL 

Syn tax: CHRES <c>,<val>

c: 1 or 2
val: 1 to 3 

Re marks: Set the num ber of dec i mal places dis played for the spec i fied chan nel. For 
ex am ple, spec i fy ing CHRES 1, 1 would yield a dis play of 1.5 dBm;
CHRES 1, 2 would yield 1.47 dBm; CHRES 1, 3 would yield 1.468 dBm.
If the num ber to be dis played is too large for the num ber of dec i mal
places se lected, the dec i mal places dis played will be re duced so that the
dis play value can be shown.

Query: CHRES? <c>

Re turned
String: CHRES <c>,<val>

CHU NIT Set Chan nel units  CHAN NEL 

Syn tax: CHU NIT <c>, <units>

c: 1 or 2
units: W (Watts)

DBM (dB)
DBUV (dBµV)
DBMV (dBmV)

Re marks: DBM 0dB is equal to 1mW read out mode
W = Watts read out mode
V = Volts read out mode. This se lec tion is au to mat i cally made when the
chan nel in put con fig u ra tion is set to Ex ter nal volts (EXT V).
DBUV = dBµV, 0dB is equal to 1µV in read out mode.

Query: CHUNIT? <c>

Re turned
String: CHUNIT <c>,<units>

When the chan nel in put con fig u ra tion is set to Ex ter nal volts (EXT V),
the re turned units are al ways volts, ir re spec tive of what units have been 
set.

CONT Con tinue  GPIB SETUP 
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Syn tax: CONT

Re marks: This com mand will al low the sys tem to con tinue the startup se quence if
there are self test fail ures other than DSP er rors.

Re lated
Com mands: STERR, START

CUR Cur sor in Power vs. Time and Source Sweep modes  SYS TEM 

Syn tax: CUR <cur sor>,<fval>

cursor: 1 or 2
fval: 0.0 to 1440 min utes (24 hours) in Power vs. Time mode

In Source Sweep mode, Power sweep : –120.0 dB to 30.0 dB
In Source Sweep mode, Fre quency sweep : 10.0 KHz to 122.0 GHz

Re marks: In Power vs. Time mode, the fval pa ram e ter is in min utes. In Source
Sweep mode, the fval pa ram e ter is in dB or Hz for a power sweep or fre -
quency sweep respectivily.
Ex am ples:
Power vs. Time:
Set cur sor 1 to 30 sec onds:     CUR 1,0.5
Set cur sor 2 to 12.5 hours:     CUR 2,750

Source sweep:
Power Sweep, set cur sor 1 to 11.5 dB:             CUR 1,11.5
Fre quency Sweep, set cur sor 2 to 15.6 GHz:   CUR 2,15.6GHz

Re lated
Com mands: GRDDT, SRCSPFRQ, SRCSTFRQ, SRCSTPWR, SRCSPPWR 

CURLK Link cur sors in all graphic modes  PRO FILE SETUP 

Syn tax: CURLK <state>

state: ON
OFF

Re marks: Links the two cursors to gether on the graph. When ei ther cur sor moves
left or right, the other cur sor fol lows. Sub se quent changes to de lay will
move both cursors.

Query: CURLK?

Re turned
String: CURLK <state>
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CVSPF V/GHz cali bra tion fac tor stop fre quency  SEN SOR 

Syn tax: CVSPF <s>,<val>[units]

s: A or B
val: 10 kHz to 122 GHz

Re marks: Sets the stop fre quency of the V/GHz cali bra tion fac tor set tings.

Ex am ple: CVSPF A, 20 GHz

Re lated
Com mands: CVSPV, CVSTF, CVSTV

Query: CVSPF? <s>

Re turned
String: CVSPF <s>,<val>

CVSPV V/GHz cali bra tion fac tor stop volt age  SEN SOR 

Syn tax: CVSPV <s>,<val>[units]

s: A or B
val: –0.5 to 20.5

Re marks: Sets the stop volt age of the VGHz cali bra tion fac tor set tings

Re lated
Com mands: CVSPF, CVSTF, CVSTV

Query: CVSPV? <s>

Re turned
String: CVSPV <s>,<val>

CVSTF V/GHz cali bra tion fac tor start fre quency  SEN SOR 

Syn tax: CVSTF <s>,<val>[units]

s: A or B
val: 10 kHz to 122 GHz

Re marks: Sets the start fre quency of the V/GHz cali bra tion fac tor set tings.

Re lated
Com mands: CVSPV, CVSPF, CVSTV

Query: CVSTF? <s>
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Re turned
String: CVSTF <s>,<val>

CVSTV V/GHz cali bra tion fac tor start volt age  SEN SOR 

Syn tax: CVSTV <s>,<val>[units]

s: A or B
val: –0.5 to 20.5

Re marks: Sets the start volt age of the V/GHz cali bra tion fac tor set tings.

Re lated
Com mands: CVSPV, CVSPF, CVSTF

Query: CVSTV? <s>

Re turned
String: CVSTV <s>,<val>

DBLGHT Bat tery LCD Back light mode  SYS TEM 

Syn tax: DBLGHT <mode>

mode: ON
OFF
TIMED

Re marks: Sets the mode of the LCD back light when un der Bat tery power.
ON = back light is ON all the time
OFF = back light is OFF all the time
TIMED = back light is on for a lim ited time pe riod set by the DBLTIM
com mand.

NOTE
Al though GPIB is not avail able un der bat tery op era tion,
the state of this battery- specific pa rame ter can be
changed through this GPIB com mand. 

Re lated
Com mands: DBLTIM

Query: DBLGHT?

Re turned
String: DBLGHT <mode>

DBLTIM Auto Back light OFF timer set ting  SYS TEM 

6-32 ML2400A OM

ML24XXA NATIVE COMMANDS GPIB OPERATION



Syn tax: DBLTIM <val>

val: 1.0 to 100.0 min utes

Re marks: Sets the time limit when the back light will turn off if the DBLGHT set -
ting is set to TIMED. 

NOTE
Al though GPIB is not avail able un der bat tery op er a tion,
the state of this bat tery-specific pa ram e ter can be
changed through this GPIB com mand. 

Query: DBLTIM?

Re turned
String: DBLTIM <val>

DCONT Set Dis play Con trast  DIS PLAY 

Syn tax: DCONT <val>

val: 1 to 10

Re marks: One is the light est set ting, ten the dark est. The de fault is five.

Query: DCONT?

Re turned
String: DCONT <val>

DCONTD Set dis play con trast down by one  DIS PLAY 

Syn tax: DCONTD

Re marks: Make the dis play lighter by low er ing the con trast by one level.

DCONTU Set dis play con trast up by one  DIS PLAY 

Syn tax: DCONTU

Re marks: Make the dis play darker by in creas ing the con trast by one level.

DISP Dis play On or OFF  DIS PLAY 

Syn tax: DISP <state>
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state: ON or OFF

Re marks: When us ing GPIB mea sure ment, speed can be in creased by not up dat ing 
the dis play. This com mand turns off the dis play and writes 
RE MOTE across the screen. If the LO CAL soft key is pressed, the sys -
tem re verts to DISP ON. The re stric tions of this mode are:
1. Min max val ues read via the GPIB are not up dated.
2. Rel a tive op er a tion is ig nored so that the nor mal value is given.
3. DISP will not op er ate when sent via RS232.
4. In CDMA read out mode the DISP OFF com mand will not im prove the 
read ings per sec ond.

Query: DISP?

Re turned
String: DISP <state>

DPEAK Peak me ter dis play  DIS PLAY 

Syn tax: DPEAK <mode>

mode: A
B
A&B
OFF

Re marks: Turns the peak me ter dis play on or off for each chan nel.
A = Sen sor A only
B = Sen sor B only
A&B = Sen sors A and B dis played at the same time
OFF = Turns the peak me ter dis play off.

The peak me ter dis play range cov ers 12 dB. When above the dis played
maxi mum or be low the dis played mini mum, the range is switched by 10
dB in the ap pro pri ate di rec tion. 

Note that in the event that the chan nel is dis play ing an al ter na tive mea -
sure ment (e.g., ex ter nal volts from the rear panel BNC) the peak me ter
con tin ues to rep re sent the Sen sor A and/or B data. This is very use ful
for mon i tor ing an ex ter nal volt age on the me ter, while peak ing up a re -
sponse be ing mon i tored by a sen sor (e.g., RF out put).

Query: DPEAK?

Re turned
String: DPEAK <mode>
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DTRGD Dis play Trig ger De lay  PRO FILE SETUP 

Syn tax: DTRGD <val>

val: 0.0 to 7.0 sec onds

Re marks: The de lay time from the trig ger point to when the pro file starts to be
drawn (re fer to Fig ure 4-4, page 4-20).

Ex am ple: DTRGD 1.25MS   Sets the dis play trig ger de lay to 1.25 ms.

Query: DTRGD?

Re turned
String: DTRGD <val>

DUTY Duty cycle  SENSOR 

Syn tax: DUTY <s>,<duty_cy cle>

s: A or B
duty cy cle: 0.1 to 100%

Re marks: Ap plies a duty cy cle to the se lected sen sor. An off set will be ap plied
based on the en tered value. 

Ex am ple: DUTY A,50

Speci fies a duty cy cle of 50% that will al ter  the dis played read ings by ap -
proxi mately +3.01 dB.

Re lated
Com mands: DUTYS

Query: DUTY? <s>

Re turned
String: DUTY <s>,<duty cy cle> 

DUTYS Duty cycle state  SENSOR 

Syn tax: DUTYS <s>,<state>

s: A or B
state: ON or OFF

Re marks: Turns on or off the duty cy cle for the se lected sen sor.

Re lated
Com mands: DUTY
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Query: DUTYS? <s>

Re turned
String: DUTYS <s>,<state> 

EMUL GPIB emu la tion mode  GPIB SETUP 

Syn tax: EMUL <mode>

mode: ML24XX (Anritsu ML2400A Se ries na tive mode)
HP436A (Hewlett-Packard)
HP437B (Hewlett-Packard)
HP438A (Hewlett-Packard)
ML4803 (Anritsu ML4803A Se ries)

Re marks: Set the GPIB emu la tion to emu late other types of power me ters. This
com mand is avail able in any emu la tion mode, and re sets the whole
GPIB in ter face when the emu la tion mode is changed. 

When se lect ing GPIB emu la tion modes, the in stru ment con fig ures it self
to the pre set con di tions of the in stru ment to be emu lated. For ex am ple,
when se lect ing HP 438A emu la tion, the front panel menus pass through 
the pre sets for the HP 437B (which pre sets sen sor A to dBm) then se -
lects HP 438A emu la tion (which pre sets sen sor A to Watts).

Whenever the em u la tion mode is changed, the sys tem will exit the
CDMA read out mode.

EN TERR En try Er ror beep  SYS TEM 

Syn tax: EN TERR <state>

state: ON or OFF

Re marks: Turns the user en try er ror warn ing beep On or Off.

Query: ENTERR?

Re turned
String: ENTERR <state> 

ERRLST Re turns the DDE er ror list  DATA OUT PUT 

Syn tax: ERRLST
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Re marks: On de tect ing a DDE event, this com mand re turns the er ror list giv ing
the state of the DDE causes. When the er ror list is read all parts of the
list are cleared and will be up dated by any fur ther oc cur rence of the
listed events. The ERRLST re sponse is:
AB CDEF GHIJKLMNO!PPPPPP!QQQQQQ!

A = Sen sor A Zero state: 0 - ZERO done, 1 - Not done, 2 - Zero failed.
(HP er ror 01)
B = Sen sor B Zero state: 0 - ZERO done, 1 - Not done, 2 - Zero failed.
(HP er ror 02)
C = Sen sor A CAL state: 0 - Done, 1 - Failed. (HP er ror 05)
D = Sen sor B CAL state, 0 - Done, 1 - Failed. (HP er ror 06)
E = Sen sor A range hold: 0 - OK, 1 - Over range, 2 - Un der range. (HP
er ror 17)
F = Sen sor B range hold: 0 - OK, 1 - Over range, 2 - Un der range. (HP
er ror 18)
G = Dis play chan nel 1 read ing out of range; 0 - OK, 1 - Over range, 2 -
Un der range. (HP er ror 25)
H = Dis play chan nel 2 read ing out of range: 0 - OK, 1 - Over range, 2 -
Un der range. (HP er ror 25)
I = Dis play chan nel 1 il le gal log op era tion: 0 - OK, 1 - Er ror. (HP er ror
27)
J = Dis play chan nel 2 il le gal log op era tion: 0 - OK, 1 - Er ror. (HP er ror
27)
K = Printer er ror: 0 - OK, 1 - Print er ror, 2 - Buffer full. 3 - Pa per out
L = Sen sor A fit ted and used state: 0 - Fit ted, 1 - Not fit ted and used
M = Sen sor B fit ted and used state: 0 - Fit ted, 1 - Not fit ted and used
N = Dis play chan nel 1 lim its state: 0 - Passed, 1 - High limit failed, 2 -
Low limit failed
O = Dis play chan nel 2 lim its state: 0 - Passed, 1 - High limit failed, 2 -
Low limit failed.
PPPPPP = Last cause of a GPIB com mand er ror
QQQQQQ = Last cause of a GPIB exe cu tion er ror.

NOTES

The GPIB com mand er ror and GPIB exe cu tion er ror
are al ways en closed within ex cla ma tion marks (!). If no
er rors have been pro duced since the last ERRLST was
read, the ERRLST will end with '!!!'.

When read for the first time af ter startup, a sen sor may 
be re ported as not fit ted even though it is. This is be -
cause the er ror con di tion of a sen sor used in a chan nel
con figu ra tion was re corded be fore the sen sor ini tiali za -
tion was com pleted.

If a sensor is not used in a channel con figu ra tion, it will
be reported as Zeroed, although it may not have been. If 
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the sensor is then used in a channel con figu ra tion, it’s
zero status will be cor rectly reported.

Re lated
Com mands: *ESE?, *ESR?

FAST Op er ate in non- 488.2 com pli ant mode  GPIB SETUP 

Syn tax: FAST <state>

state: ON or OFF

Re marks: This com mand al lows the sys tem, for speed pur poses, to send the pres -
ent sys tem read ings di rectly to the out put, with no buff er ing at all
(obey ing the rules sent ear lier when talk ad dressed). GPIB 488.2 rules
spec ify that data should only be given af ter a re quest. FAST mode al lows 
data to be read with out re quest ing it first (like the HP 437/8). The fol -
low ing con di tions and re stric tions apply:

a. RE MOTE is writ ten across the screen, and no screen up dates are
done.
b. Sen sor data for a sin gle sen sor only can be out put from dis play chan -
nel 1, ac cord ing to the fol low ing rules:

If the in put con figu ra tion for dis play chan nel 1 is set to ei ther OFF or
EXT VOLTS, it is set to ‘A’ and sen sor A data is out put if a sen sor is
con nected to in put A. 
If the in put con figu ra tion for dis play chan nel 1 is set to a sen sor com -
bi na tion (A-B, A/B, etc.), the con figu ra tion is left as is but only the sen -
sor A data is out put.
If the in put con figu ra tion of dis play chan nel 1 is set to ‘B’, sen sor B
data is out put.

c. Out put from dis play chan nel 2 is set to OFF.
d. Out put is in dB only.
e. Sen sor OFF SETS are ap plied.
f. Rel a tive is ap plied if it is set to on be fore switch ing to FAST mode, and 
if dis play chan nel 1 is con fig ured for a sin gle sen sor and dB units.
g. No other data out put re quests are pro cessed while in FAST mode, ex -
cept for se rial poll. FAST mode must be turned off, for ex am ple, to ask
for the iden tity data.
h. FAST mode will not op er ate when sent via RS232.
i. In CDMA read out mode the DISP OFF com mand will not im prove the
read ings per sec ond.
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FBEEP Fail Beep On/Off  SYS TEM 

Syn tax: FBEEP <c>,<state>

c: 1 or 2
state: ON or OFF

Re marks: When ON, causes an audio beep every time the lim its for the se lected
chan nel fail. If FBEEP is ON, and FHOLD is ON, when ever the lim its
speci fied for the chan nel have been ex ceeded, a beep sounds once every
sec ond un til FHOLD is turned OFF, or the CLEAR key (CLR) is pressed. 
The FAIL in di ca tion is not af fected by the CLEAR key, and can only be
cleared by turn ing FHOLD off. If a limit fail hap pens again, the alarm
sounds again.

Re lated
Com mands: FHOLD

Query: FBEEP? <c>

Re turned
String: FBEEP <c>,<state> 

FHOLD Fail in di ca tor Hold  CHAN NEL 

Syn tax: FHOLD <c>,<state>

c: 1 or 2
state: ON or OFF

Re marks: If the high or low lim its fail, and this set ting is turned on, the fail status
con tin ues un til the com mand is turned off. All BNC out puts, beeps and
dis plays con tinue to be in the 'fail' state un til af ter the OFF is re ceived.

Re lated
Com mands: FBEEP

Query: FHOLD? <c>

Re turned
String: FHOLD <c>,<state> 

FROFF Fre quency/Off set Display  SYSTEM 

Syn tax: FROFF <state>

state: ON or OFF

Re marks: This command turns on the top line information text displaying the
frequency and off set for the sen sors used, simi lar to the min- max data
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display ex cept the left hand data is for sen sor A and the right hand is
for sen sor B. This command is only valid if the sen sor cal fac tor source
is set to ei ther fre quency or V/GHz, and the sen sor is used in a dis -
played chan nel. 

The dis play is 'FQ nn.nnGHz OS nnn.nnn' for each sen sor. 

The fre quency (FQ) is the en tered fre quency if the cal fac tor source is
set to fre quency, or the cal cu lated fre quency if the cal fac tor source is
V/GHz. 

The off set (OS) is the fixed off set if set to fixed, or the off set ta ble in ter -
po lated off set value de pend ing on the fre quency if the off set for the sen -
sor is set to ta ble. If the off set for that sen sor is OFF, dashes are dis -
played in the OS part of the top line data.

Query: FROFF?

Re turned
String: FROFF <state> 

FRST Fac tory Re set  SYS TEM 

Syn tax: FRST

Re marks: Re sets the ML2400A Se ries to the fac tory de fault con fig u ra tion (see Ap -
pen dix A). Un like the *RST com mand, the off set ta bles are cleared and
all ex ter nal in ter faces are re set.  The read out mode will be set to STAN -
DARD. Note that any set tings in the *ESE and *SRE reg is ters prior to
this com mand will be re set. If the cur rent read out mode is CDMA, the
sys tem will re boot into stan dard read out mode. The equiv a lent front
panel key se quence is Sys tem|Setup|PRESET|FAC TORY.

GMNMX Re turn the min i mum and maxi mum val ues  DATA OUT PUT 

Syn tax: GMNMX <c>

c: 1 or 2

Re marks: When min/max track ing is turned on, this com mand is used to read the
val ues. The for mat re turned is:
<min_value>,<max_value>

GPRST Re set min/max graph  PRO FILE SETUP 

Syn tax: GPRST
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Re marks: When pro file DATA HOLD mode is set to Min/Max points, this com -
mand is used to re set the min/max val ues for each data point.

Re lated
Com mands: GRPIX

GRAUTO Auto scal ing  SYS TEM 

Syn tax: GRAUTO

Re marks: Auto scale for all graphic modes (Pro file, Source Sweep and Power vs.
Time). This com mand  auto scales the y axis only based on the cur rently 
dis played data.

GRAVG Av er age be tween pro file cur sors  PRO FILE SETUP 

Syn tax: GRAVG <state>

state: ON or OFF

Re marks: Turns on or off av er ag ing be tween cur sors. The data re turned by the
GRDRQ com mand in cludes the av er age of all data points be tween the
cur sors if GRAVG is turned ON.

Re lated
Com mands: GRDRQ

Query: GRAVG?

Re turned
String: GRAVG <state> 

GRCP Con nect points on pro file  PRO FILE SETUP 

Syn tax: GRCP <state>

state: ON or OFF

Re marks: When set to ON, cre ates a line graph by con nect ing the pro file data
points to gether. The de fault is ON.

Query: GRCP?

Re turned
String: GRCP <state> 
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GRDATA Dis play Graph Cur sor Data  PRO FILE SETUP 

Syn tax: GRDATA <state>

state: ON or OFF

Re marks: Dis play the graph cur sor data read out box. GRDATA must be turned on
be fore at tempt ing to execute the GRDRQ command to send the data
over the GPIB. If GRDATA is not on, GRDRQ will produce an execution
error in the event status reg is ter (ESR).

Re lated
Com mands: GRDRQ

Query: GRDATA?

Re turned
String: GRDATA <state> 

GRDDT Power vs. Time data dis play time  SYSTEM 

Syn tax: GRDDT <time>,<units>

time: 1 minute to 24 hours (1440 min utes)
units: MIN (min utes)

HR (hours)

Re marks: Sets the time pe riod of the x axis in min utes or hours. For ex am ple, ei -
ther of the fol low ing state ments may be used to set the time pe riod to
2.5 hours:
GRDDT 2.5,HR
GRDDT 150,MIN

Query: GRDDT?

Re turned
String: GRDDT <time>,<units> 

GRDRQ Re turn Graph Data read out  DATA OUT PUT 

Syn tax: GRDRQ

Re marks: Re turns the val ues in the graph data box. GRDATA must be turned on
be fore at tempt ing to execute GRDRQ. The re sult string is:

GRDRQ <chan nel_number>,<Cur sor_1_dB>,<Cur -
sor_2_dB>,<Delta_power>,<Delta_time>[,<Av er age>]
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<Delta_power> and <Delta_time> are ab so lute val ues. <Av er age> is
only pres ent when be tween cur sor av er ag ing is turned ON with the
GRAVG com mand.

If no data is avail able, that is, a sen sor is not fit ted, the pro file is not
trig gered, or the Power vs. Time graph has not reached to the cur sor, the 
out put for the rel e vant read out value is 999 out put as 9.99e2.

Ex am ple re sult strings might look like:
GRDRQ 1, –10.000, –5.000, 5, 1E- 03 (cur sor av er age off)
GRDRQ 1, –10.000, –5.000, 5, 1E- 03, –7.5 (cur sor av er age on)

Re lated
Com mands: GRAVG, GRDATA 

GRFS Pro file Ref er ence line state  PRO FILE SETUP 

Syn tax: GRFS <state>

state: ON or OFF

Re marks: Turn the pro file ref er ence line ON or OFF. The pro file ref er ence line is
cen tered be tween the top and bot tom of the dis play.

Query: GRFS?

Re turned
String: GRFS <state> 

GRMD Pro file,  Power vs. Time and Source Sweep Mode Chan nel 
Se lec tion

 PRO FILE SETUP 

Syn tax: GRMD <c>

c: 1 or 2

Re marks: Se lects the chan nel dis played on the Pro file,  Power vs. Time and Source 
Sweep graphs.

Query: GRMD?

Re turned
String: GRMD <c> 

GRPIX Pro file type  PRO FILE SETUP 

Syn tax: GRPIX <mode>
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mode NORM
MIN MAX
MIN
MAX
AVG

Re marks: Changes the type of graph dis played:
NORM: Pro files the sen sor read ings vs. time from the trig gered point.
MINMAX: Plots both the MIN and MAX val ues for each point on the
graph. If con nect points (GRCP) is ON, a ver ti cal bar is drawn be tween
the min and max points.
MIN: Same as NORM, but each point is the min i mum value that point
has achieved.
MAX: Same as NORM, but each point is the max i mum value that point
has achieved.
AVG: This po si tion plot ted on the chart for an x-axis time slot is the av -
er age of all the read ings dur ing that x-axis time slot pe riod, and is only
avail able in Power vs. Time mode.

Query: GRPIX?

Re turned
String: GRPIX <mode>  (Mode can be AVG in Power vs. Time mode.)

GRPRD Pro file data col lec tion pe riod  PRO FILE SETUP 

Syn tax: GRPRD <val>[units]

val: 100 ns to 7 sec onds

Re marks: Sets the time the sys tem will col lect data for and scale into the pro file
graph af ter a trig ger event. 

Ex am ple: GRPRD 20US sets the data col lec tion pe riod to 20 mi cro sec onds.

Query: GRPRD?

Re turned
String: GRPRD <val>  

GRPTP Graph Pretrigger Per cent age  PRO FILE SETUP 

Syn tax: GRPTP <val>[units]

val: 0 to 100
units: PCT

Re marks: Sets the pre trig ger per cent age of the pro file screen. The per cent age of
the data col lec tion pe riod that shows pretrigger infomation if the dis play 
trig ger de lay is 1/PRF.
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Query: GRPTP?

Re turned
String: GRPTP <val>  

GRSWP Graph Av er aging Num ber for Pro file or Source Sweep  PRO FILE SETUP 

Syn tax: GRSWP <s>,<val>

s: A or B
val: 1 to 512

Re marks: If GRSWS is set to ON, the points on the graph rep re sent the av er aged
value of that point against its av er aged value since ei ther the graph
averageing was re set, or since it was turned on.

Re lated
Com mands: GRSWR, GRSWS

Query: GRSWP? <s>

Re turned
String: GRSWP <s>,<val>  

GRSWR Re set Graph Av er aging for Pro file or Source Sweep  PRO FILE SETUP 

Syn tax: GRSWR

Re marks: If the Graph av er ag ing mode in ON, this com mand re sets the data
points and re starts the av er ag ing.

Re lated
Com mands: GRSWP

GRSWS

GRSWS Graph Av er age State for Pro file or Source Sweep  PRO FILE SETUP 

Syn tax: GRSWS <state>

state: ON or OFF

Re marks: Turns Graph Av er aging on or off.

Re lated
Com mands: GRSWP

GRSWR

Query: GRSWS?
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Re turned
String: GRSWS <state>  

GRTMM Pro file Min/Max track ing mode  PRO FILE SETUP 

Syn tax: GRTMM <mode>

mode: SIN GLE
IN FI NITE

Re marks: Set Mini mum and maxi mum track ing mode be tween the cur sors.
SIN GLE: Re sets min and max val ues af ter each sweep.
IN FI NITE: Never re sets the min and max val ues. The min & max val -
ues are up dated af ter each sweep.
NOTE: The IN FI NITE track ing mode can be re set us ing the MMRST
com mand.

Re lated
Com mands: MMRST

Query: GRTMM?

Re turned
String: GRTMM <mode>  

GRYB Set graph Y- axis bottom scale  PRO FILE SETUP 

Syn tax: GRYB <val>

val: –150.0 to +250.0

Re marks: It is not nec es sary to spec ify units as the dis played units are al ways as -
sumed. Pro file and Source Sweep modes al ways use dBm, but Power vs.
Time mode can also use dBµV or dBmV.

Query: GRYB?

Re turned
String: GRYB <val>  

GRYT Set graph Y-axis top scale  PRO FILE SETUP 

Syn tax: GRYT <val>

val: –150.0 to +250.0

Re marks: It is not nec es sary to spec ify units as the dis played units are al ways as -
sumed. Pro file and Source Sweep modes al ways use dBm, but Power vs.
Time mode can also use dBµV or dBmV.
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Query: GRYT?

Re turned
String: GRYT <val>  

GT0 Set to ig nore the Group Exe cute Trig ger (GET) GPIB
com mon com mand

 GPIB TRIG GER 

Syn tax: GT0

Re marks: The ML2400A Se ries will ig nore the GET com mand or a *TRG.

Re lated
Com mands: *TRG, Group Exe cute Trig ger (GET), GT1, GT2

GT1 Set 'GET' com mand to TR1 type (im me di ate) trig ger  GPIB TRIG GER 

Syn tax: GT1

Re marks: When the ML2400A Se ries re ceives a GET or *TRG com mand, the sys -
tem will per form a TR1- type trig ger com mand.

Re lated
Com mands: *TRG, Group Exe cute Trig ger (GET), GT0, GT2

GT2 Set 'GET' com mand to TR2 type (set tling de lay) trig ger  GPIB TRIG GER 

Syn tax: GT2

Re marks: When the ML2400A Se ries re ceives a GET or *TRG com mand, the sys -
tem will per form a TR2- type trig ger com mand.

Re lated
Com mands: *TRG, Group Exe cute Trig ger (GET), GT0, GT1

GTARM Set pro file trig ger arm ing  TRIG GER 

Syn tax: GTARM <state>

state: ON or OFF

Re marks: Sets the pro file trig ger arm ing ON or OFF. If set to ON, the sys tem first
checks to see if the BNC sweep blank ing in put is TRUE be fore it starts
to trig ger. If set to OFF, the sys tem trig gers on what ever trig ger source
it has been set up for.
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Query: GTARM?

Re turned
String: GTARM <state>  

GTDLY Set pro file trig ger sam ple de lay  TRIG GER 

Syn tax: GTDLY <val>[units]

val: 0.0 to 1.0 sec onds

Re marks: Sets the time de lay af ter the dis play trig ger de lay to when the sys tem
starts to take read ings and dis play ing them. This point is rep re sented by 
the left most cur sor.

NOTE
Changing the left most cur sor or trig ger de lay time up -
dates ei ther the cur sor or the de lay time value.

Query: GTDLY?

Re turned
String: GTDLY <val>  

GTGW Set pro file trig ger gate width  TRIG GER 

Syn tax: GTGW <val>[units]

val: 100ns to 7.0 sec onds

Re marks: Sets the time the sys tem uses to per form what ever cal cu la tions are set
up. The time in ter val is rep re sented by the space be tween the left most
cur sor and the right most cur sor. Changing ei ther cur sor, or the Gate
width value, will up date both the cursors and the gate width value. The
de fault gate width value is 20 ms.

Query: GTGW?

Re turned
String: GTGW <val>  

GTLVL Set pro file trig ger level  TRIG GER 

Syn tax: GTLVL <val>

val: –30 to +20 dBm
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Re marks: When the sys tem trig ger in pro file mode is set to ei ther INTA or INTB
(in ter nal sen sor A or B) it will trig ger on a power level given by the sen -
sor. This com mand sets the level.

Re lated
Com mands: GTSRC, GTTYP

Query: GTLVL?

Re turned
String: GTLVL <val>  

GTSRC Set Pro file Trig ger source  TRIG GER 

Syn tax: GTSRC <source>

source: INTA
INTB 
EXTTTL 
MAN UAL 
CONT

Re marks: INTA = in ter nal sen sor A
INTB = in ter nal sen sor B
EXTTTL = ex ter nal BNC TTL trig ger in put
MAN UAL = man ual push but ton trig ger
CONT = con tinu ous

MAN UAL trig ger only func tions cor rectly on non- repetitive sam pling,
i.e., the PRO FILE PE RIOD needs to be 6ms or greater.

The dis play shows an ‘x’ mark ing the trig ger point. This trig ger point
mark ro tates as the pro file data is up dated, chang ing be tween 'x' and '+'
on each data up date. On rapid up dates, the trig ger point mark may ap -
pear like a star (*), as it is ro tat ing so quickly. In man ual, ex ter nal or
GPIB trig gered dis plays, the mark ro tates at a slower rate and each true 
data up date can be seen.

The GTSRC set ting is over rid den by the Group Ex e cute Trig ger GPIB
com mon com mand (GET), *TRG, TR0, TR1 and TR2 com mands. The
TR3 com mand will re turn the sys tem to its pre vi ous state if the TR0
(Trig ger hold) com mand has been used.

Query: GTSRC?

Re turned
String: GTSRC <source>  
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GTTYP Set pro file trig ger type  TRIG GER 

Syn tax: GTTYP <type>

type: RISE
FALL

Re marks: When the pro file sys tem trig ger source is set to INTA or INTB (In ter nal
A or B) the ML2400A Se ries trig gers on a power level (GTLVL) ris ing or
fal ling. This com mand sets the trig ger for a ris ing or fal ling edge.

Re lated
Com mands: GTLVL, GTSRC

Query: GTTYP?

Re turned
String: GTTYP <type>  

GTXTTL Set pro file ex ter nal trig ger edge  TRIG GER 

Syn tax: GTXTTL <type>

type: RISE
FALL

Re marks: When the pro file sys tem trig ger source is set to Ex ter nal TTL, the
ML2400A Se ries trig gers on a TTL level ris ing or fal ling. This com mand
sets the trig ger for ei ther a ris ing or fal ling edge.

Re lated
Com mands: GTSRC

Query: GTXTTL?

Re turned
String: GTXTTL <type>  

HLIM Set High lim its  CHAN NEL 

Syn tax: HLIM <c>, <val>

c: 1 or 2
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val: 

Re marks: Sets the high limit. The HLIMS com mand turns the lim its on and off. It
is not nec es sary to en ter the units as the limit value is checked against
the dis played value. There fore, if the lim its have been set for –10 dBm
(HLIM 1, –10) and the dis play units are sub se quently changed from
dBm to Watts, the sys tem will still check for the read ing to rise above
–10, even though the dis play units type has been changed.

Ex am ple: The high limit is set to –10dBm and turned ON. The dis play is in dBm.
A read ing of –9.500dBm would pass. If the dis play is sub se quently
changed to Watts, a read ing of 112.2µW would fail, be cause the DIS -
PLAYED value is higher than –10. Limit check ing only uses the dis -
played value and does not change its value even though the dis play units 
have changed.

Re lated
Com mands: HLIMS

Query: HLIM? <c>

Re turned
String: HLIM <c>,<val>  

HLIMS Turn on/off High lim its  CHAN NEL 

Syn tax: HLIMS <c>,<state>

c: 1 or 2
state: ON or OFF

Re marks: The HLIMS com mand turns the lim its on and off. 

Re lated
Com mands: HLIM

Query: HLIMS? <c>

Re turned
String: HLIMS <c>,<state> 
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dBm –99.99 +99.99

dBmV –53.00 147.00

dBµV 7.00 207.00

Watts 0.0 50.0



HOLD Graph hold  CHAN NEL 

Syn tax: HOLD <state>

state: ON or OFF

Re marks: This com mand holds the pres ent graph dis played on the screen and is
avail able in all graph modes. In Pro file and Power vs. Time modes, this
com mand will not work when trig ger source is set to MAN UAL. The
held graph can be re quested over GPIB by us ing the OGD or OGBD
com mands. The same graph data will be held un til HOLD is switched
off.

Re lated
Com mands: OGD, OGBD

Query: HOLD?

Re turned
String: HOLD <state> 

IBBLP Blank ing ac tive TTL level  BNC 

Syn tax: IBBLP <po lar ity>

po lar ity: POS (posi tive, for high TTL level) 
NEG (nega tive, for low TTL level)

Re marks: Changes the ex pected po lar ity of the TTL Blanking in put sig nal.

Query: IBBLP?

Re turned
String: IBBLP <polarity> 

KEYCK Turn key click sound on or off  SYS TEM 

Syn tax: KEYCK <state>

state: ON or OFF

Re marks: When ON, an au di ble an nun ci a tor pro duces a click cor re spond ing to ev -
ery key press.

Query: KEYCK?

Re turned
String: KEYCK <state> 
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LINK Trig ger linking  TRIGGER 

Syn tax: LINK <state>

state: ON or OFF

Re marks: This will link the trig ger set-up be tween Pro file mode and Read out
mode so that the sam ple de lay and the gate width will agree. A change to 
the trig ger set-up in ei ther Read out or Pro file sys tem set-up will af fect
ei ther dis play mode.

Query: LINK?

Re turned
String: LINK <state> 

LLIM Set Low lim its  CHAN NEL 

Syn tax: LLIM <c>,<val>

c: 1 or 2
val: 

Re marks: Sets the low limit. The LLIMS com mand turns the lim its on and off. It is 
not nec es sary to en ter the units as the limit value is checked against the
dis played value. 

There fore, if the lim its have been set for –10 dBm (LLIM 1, –10) and the 
dis play units are sub se quently changed from dBm to Watts, the sys tem
still checks for the read ing to rise above –10, even though the dis play
units type has been changed.

Re lated
Com mands: LLIMS

Query: LLIM? <c>

Re turned
String: LLIM <c>,<val> 

LLIMS Turn on/off low lim its  CHAN NEL 

Syn tax: LLIMS <c>,<state>
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c: 1 or 2
state: ON or OFF

Re marks: The LLIMS com mand turns the lim its on and off.

Re lated
Com mands: LLIM

Query: LLIMS? <c>

Re turned
String: LLIMS <c>,<state> 

MMRST Min Max Track ing re set  CHAN NEL 

Syn tax: MMRST <c>

c: 1 or 2

Re marks: This com mand re sets the min/max val ues when in 'Read out' or 'Power
vs. Time' mode. In pro file mode, this com mand is used to re set the chan -
nels min/max val ues.  If in CDMA read out mode and the chan nel is in
Peak or Crest, this com mand will clear the chan nels peak or crest mea -
sure ment.

MNGDB Out put Min Graph Bi nary Data  DATA OUT PUT 

Syn tax: MNGDB

Re marks: Avail able in graph modes only. Out puts in bi nary form the min graph
data to the GPIB in the long in te ger form of 1024 bits per dB as a def i -
nite length ar bi trary block re sponse data. The C pro gram ming ex am ple
'Bi nary out put de cod ing' on page 6-136 shows how to ex tract the bi nary
data. The re sponse form is as fol lows :
MNGDB <#><length><num -
ber_of_bytes><data_byte_1><data_byte_2> ...<data_byte_n><\n>
<length> num ber of ASCII char ac ters make up the num ber_of_bytes
value
<num ber_of_bytes> num ber of bytes of data con tained in rest of the
string
<data_byte_n> four of these val ues makes up the long in te ger.
For ex am ple: FF FF D1 64 = –11932 As it is based on 1024 per dB, di -
vide by 1024 to get the dB value (–11.652).

MNGD Out put Min Graph Data  DATA OUT PUT 

Syn tax: MNGD
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Re marks: Avail able in graph modes only. Out puts in ASCII form the min graph
data. The for mat is as fol lows:
MNGD <num ber_of_el e ments>,<el e ment_1>,<el e ment_2>,<el e -
ment_n>...<\n>
The first num ber in the string is the num ber of el e ments to fol low, and
is al ways 200 for the ML2400A Se ries.

MNMXS Track min and max val ues  CHAN NEL 

Syn tax: MNMXS <c>,<state>

c: 1 or 2
state: ON or OFF

Re marks: Turns ON or OFF the min/max track ing for the speci fied chan nel. The
MMRST com mand re sets the val ues.

Re lated
Com mands: MMRST

Query: MNMXS? <c>

Re turned
String: MNMXS <c>,<state> 

MODDEL Mo dem re dial de lay time  SYSTEM 

Syn tax: MODDEL <value>

value: 1 to 10

Re marks: Sets the autodial de lay be tween retrys. The value is the num ber of min -
utes to de lay be tween each autodial re try af ter a fail ure to con nect. This
in ter val can be set from 1 to 10 min utes. See Sec tion 5-10 for more in -
for ma tion on mo dem op er a tion.

Query: MODDEL?

Re turned
String: MODDEL <value> 

MODINIT Ini tial ize mo dem  SYS TEM 

Syn tax: MODINIT

Re marks: Ini tial izes the mo dem con nected to the ML2400A se rial port. See Sec tion 
5-10 for more in for ma tion on mo dem op er a tion.
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MODLIM Autodial en able for lim its fail ure  SYS TEM 

Syn tax: MODLIM <state>

value: TRUE or FALSE

Re marks: When set to TRUE, pro duces an SRQ and autodials the phone num ber
(set with MODPH) when a chan nel lim its fail ure oc curs. See Sec tion
5-10 for more in for ma tion on mo dem op er a tion.

Query: MODLIM?

Re turned
String: MODLIM  <true>  or <false>

MODPH Autodial phone number  SYS TEM 

Syn tax: MODPH <num ber_text>

num ber
text: the num ber to be di aled

Re marks: En ter the phone num ber to be di aled when autodialing is en abled. Reads 
in a string of  up to 40 ASCII char ac ters or the end of the mes sage.
When the num ber is be ing di aled, a dot (.) will be in ter preted as a
2-second de lay in the di al ing se quence; a mi nus sign (–) will be in ter -
preted as wait for an other di al ing tone. See Sec tion 5-10 for more in for -
ma tion on mo dem op er a tion.

Query: MODPH?

Re turned
String: MODPH <num ber text>

MODPWR Autodial en able for power on  SYS TEM 

Syn tax: MODPWR <state>

value: TRUE or FALSE

Re marks: When set to TRUE, pro duces an SRQ and autodials the phone num ber
(set with MODPH) when the ML2400A is pow ered on. See Sec tion 5-10
for more in for ma tion on mo dem op er a tion.

Query: MODPWR?

Re turned
String: MODPWR <true>  or <false>
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MODRED Re dial count  SYS TEM 

Syn tax: MODRED <count>

count: 0 to 10

Re marks: Sets the num ber of retrys af ter a fail ure to con nect. The de lay be tween
retrys is set us ing MODDEL. See Sec tion 5-10 for more in for ma tion on
mo dem op er a tion.

Query: MODRED?

Re turned
String: MODRED <count>

MODRNG Autodial en able for range error  SYS TEM 

Syn tax: MODRNG <state>

value: TRUE or FALSE

Re marks: When set to TRUE, pro duces an SRQ and autodials the phone num ber
(set with MODPH) when a sen sor range er ror oc curs. See Sec tion 5-10
for more in for ma tion on mo dem op er a tion.

Query: MODRNG?

Re turned
String: MODRNG <state>

MXGDB Out put Max Graph Bi nary Data  DATA OUT PUT 

Syn tax: MXGDB

Re marks: Avail able in graph modes only. Out puts in bi nary form the max graph
data to the GPIB in the long in te ger form of 1024 bits per dB as a def i -
nite length ar bi trary block re sponse data. The C pro gram ming ex am ple
'Bi nary out put de cod ing' on page 6-136 shows how to ex tract the bi nary
data. The re sponse form is as fol lows :
MXGDB <#><length><num -
ber_of_bytes><data_byte_1><data_byte_2> ...<data_byte_n><\n>
<length> num ber of ASCII char ac ters that make up the num -
ber_of_bytes value
<num ber_of_bytes> num ber of bytes of data con tained in rest of the
string
<data_byte_n> four of these val ues make up the long in te ger.
For ex am ple: FF FF D1 64 = –11932 As it is based on 1024 per dB, di -
vide by 1024 to get the dB value (–11.652).
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MXGD Out put Max Graph Data  DATA OUT PUT 

Syn tax: MXGD

Re marks: Avail able in graph modes only. Out puts in ASCII form the max graph
data. 
The for mat is as fol lows:
MX

GD <num ber_of_el e ments>,<el e ment_1>,<el e ment_2>,<el e -
ment_n>...<\n>
The first num ber in the string is the num ber of el e ments to fol low, and
is al ways 200 for the ML2400A Se ries.

O Re turn dis play chan nel read ing  DATA OUT PUT 

Syn tax: O <c>

c: 1 or 2

Re marks: Read out and Power vs. Time modes only. Returns the next measured
reading avail able in the output buffer from the selected chan nel. The
read ing will sit in the out put buffer un til it is read. If an other read ing is
re quested, that read ing will be buff ered af ter the pre vi ous read ing. If the 
first read ing re quested is read be fore an other re quest for data, the out -
put buffer will be empty. The MAV bit in the status byte will al ways in -
di cate the state of the buffer. The display is updated at a constant rate
with available readings if the display is on. 

If the selected chan nel is turned off, an exe cu tion er ror is re turned. The
re turned string is the value plus a line feed (hex 0X0A), no ter mi na tors.

OBACM AC mod out put po lar ity con figuration  BNC 

Syn tax: OBACM <po lar ity>

po lar ity: POS (posi tive) 
NEG (nega tive)

Re marks: Changes the po lar ity of the AC mod BNC out put sig nal.

Query: OBACM?

Re turned
String: OBACM <polarity>

OBCH BNC out put port chan nel con figu ra tion  BNC 
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Syn tax: OBCH <port>,<c>

port: 1 or 2
c: 1 or 2

Re marks: This com mand changes the chan nel rep re sented by BNC out put modes
that can take data from ei ther chan nel 1 or 2, such as “An a log Out put”
and “Pass/Fail” modes.

Query: OBCH? <port>

Re turned
String: OBCH <port>,<c>

OBDSP BNC ana log out put dis play stop value  BNC 

Syn tax: OBDSP <port>,<units>,<val>

port: 1 or 2
units: W (Watts)

DB (dB)
DBM (dB)
DBUV (dBµV)
DBMV (dBmV)

val: 0 to 50W
–70 to 47dB
–23 to 94 dBmV
37 to 154 dBµV

Re marks: Sets up the stop value for the an a log out scale of the dis play. 

Query: OBDSP? <port>

Re turned
String: OBDSP <port>,<units>,<val>

OBDST BNC ana log out dis play start value  BNC 

Syn tax: OBDST <port>,<units>,<val>

port: 1 or 2
units: W (Watts)

DB (dB)
DBM (dB)
DBUV (dBµV)
DBMV (dBmV)

val: 0 to 50W
–70 to 47dB
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–23 to 94 dBmV
37 to 154 dBµV

Re marks: Sets up the start value for the an a log out scale of the dis play. 

Query: OBDST? <port>

Re turned
String: OBDST <port>,<units>,<val>

OBMD BNC out put mode se lect  BNC 

Syn tax: OBMD <port>,<mode>

port: 1 or 2
mode: 'OFF' (out put set to ground) port 1 or 2

'AOUT' (an a log scaled out put) port 1 or 2
'PASS/FAIL' (pass/fail) port 1 or 2
'SIGA' (sig nal out put sen sor A) port 1 only
‘LVLA1’  Sig nal chan nel range 1 am pli fier out put for sen sor A
‘LVLA2’  Sig nal chan nel range 2 am pli fier out put for sen sor A
‘LVLB1’  Sig nal chan nel range 1 am pli fier out put for sen sor B
‘LVLB2’  Sig nal chan nel range 2 am pli fier out put for sen sor B
'ACMOD' (AC mod out put) port 1 only
'RFB' (RF blank ing while ze ro ing) port 2 only
'SIGB' (sig nal out put sen sor B) port 2 only

Re marks: Changes the type of out put se lected for the BNC out puts.

Query: OBMD? <port>

Re turned
String: OBMD <port>,<mode>

OBPL BNC pass/fail pass level  BNC 

Syn tax: OBPL <port>,<level>

port: 1 or 2
level: HIGH (TTL high is PASS) 

LOW (TTL low is PASS)

Re marks: Se lects the PASS level for the Pass/fail type of out put.

Query: OBPL? <port>

Re turned
String: OBPL <port>,<level>
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OBVSP BNC ana log out put stop volt age scale  BNC 

Syn tax: OBVSP <port>,<val>

port: 1 or 2
val: –5.00 to +5.00 Volts

Re marks: Sets up the stop value for the volt age out put in an a log out put mode. At -
tempting to set the start value to a volt age greater than the stop value,
or the stop value lower than the start value, will re sult in an ex e cu tion
er ror.

Query: OBVSP? <port>

Re turned
String: OBVSP <port>,<val>

OBVST BNC ana log out put start volt age scale  BNC 

Syn tax: OBVST <port>,<val>

port: 1 or 2
val: –5.00 to +5.00 Volts

Re marks: Sets up the start value for the volt age out put in an a log out put mode. At -
tempting to set the start value to a volt age greater than the stop value,
or the stop value lower than the start value, will re sult in an ex e cu tion
er ror.

Query: OBVST? <port>

Re turned
String: OBVST <port>,<val>

OBZL BNC RF blanking output level when zeroing  BNC 

Syn tax: OBZL <level>

level: HIGH (TTL high) 
LOW (TTL low)

Re marks: Sets the TTL level of the BNC RF blank ing out put.

Query: OBZL?

Re turned
String: OBZL <level>
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OFFCLR Clear an off set ta ble  SEN SOR 

Syn tax: OFFCLR <val>

val: 1 to 5

Re marks: Sets all the val ues in the ta ble speci fied to 0 dB and 0.00 Hz.

OFF FIX Off set fixed value  SEN SOR 

Syn tax: OFF FIX <s>,<val>[units]

s: A or B
val: –99.999 to +99.999

units: dB

Re marks: The value added to the sen sor if the off set type is set to FIXED.

Ex am ple: To set the fixed offset for sensor A to -47 dBm:

OFFFIX A,-47DB

Query: OFFFIX? <s>

Re turned
String: OFFFIX <s>,<val> 

OFFTBL Spec ify the ta ble used to ap ply off sets to the sen sor  SEN SOR 

Syn tax: OFFTBL <s>, <val>

s: A or B
val: 1 to 5

Re marks: If the Off set Type is set to TA BLE, use this com mand to spec ify which of 
the five off set ta bles to ap ply to the sen sor.

The ta bles are a set of frequency- against- dB off sets. The off set value
used from the ta ble de pends on the set ting of the fre quency cor rec tion
source. If the source is FRE QUENCY, the en tered fre quency is used to
cal cu late the off set from the ta ble. If the fre quency cor rec tion source is
V/GHz, the fre quency value cal cu lated from the sup plied ramp in put is
used to cal cu late the off set from the ta ble. 

If the fre quency does not match any fre quency in the ta ble, in ter po la -
tion is used to cal cu late the cor rect off set.
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NOTE
If the fre quency is greater than the max i mum fre quency
in the ta ble, the off set value from the max i mum ta ble fre -
quency is used. If the fre quency is less than the min i mum 
fre quency in the ta ble, the off set from the min i mum ta ble 
fre quency is used. The fre quency com par i sons start from
the be gin ning of the ta ble; if the en try is 0 Hz, this is
counted as the end of the ta ble.

Query: OFFTBL? <s>

Re turned
String: OFFTBL <s>,<val> 

OFFTBR Out put an off set ta ble  SEN SOR 

Syn tax: OFFTBR <val>

val: 1 to 5

Re marks: Out puts the se lected off set ta ble. The re turned string is con structed as
fol lows:
OFFTBR #<length><number_of_bytes>,<ele ment1<ele ment2><ele -
mentn>
Where <length> is the char ac ter size of the <number_of_bytes> field
and
<number_of_bytes> is the number of bytes which make up the string
af ter the comma (,). For ex am ple:

OFFTBR #41600,<data...>
4 = number of char ac ter to read next for the data length
1600 = One thou sand and six hun dred bytes of data to read in, rep re -
sent ing 200 ele ments placed one af ter the other with out com mas. Each
<ele ment> is made up of 8 bytes; the first four bytes are the Fre quency
and the sec ond four bytes are the cor re spond ing dB value for the Fre -
quency. For ex am ple:
<data_ele ment1><data_ele ment2><data_ele ment3> is equal to:
<freq1><dB1><freq2><dB2><freq3><dB3>... is equal to:
<4bytes1><4bytes1><4bytes2><4bytes2><4bytes3><4bytes3>

The four byte bi nary data can be con verted back to a float ing point num -
ber by di vid ing the four byte LONG num ber by 1024. For ex am ple:
FFFFD711 be comes –10479, then di vided be come –10.234. The C pro -
gram ming ex am ple 'Bi nary out put de cod ing' on page 6-136 shows how to 
ex tract the bi nary data.

OFFTBU Up dates an off set ta ble  SEN SOR 

Syn tax: OFFTBU <val>,<bytes>,<bi nary_data...>
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val: 1 to 5
bytes: number of bytes in the bi nary_data string

bi nary_
data: fre quency and dB off set

Re marks: This com mand up dates the off set ta ble speci fied by <val>. <bytes> is
the number of bytes in the bi nary_data string and <bi nary_data> is a
string which rep re sents the fre quency and the dB off set to ap ply in the
for mat of: <ele ment1><ele ment2><ele mentn...>, where <ele mentn>
has four bytes to rep re sent the fre quency and four bytes to rep re sent the 
dB value. The four byte value can be cre ated by mul ti ply ing the float ing
point number by 1024 and con vert ing the LONG number to an AS CII
string. For ex am ple: –10.234 be comes 10479, con verted to hexa deci mal
FFFFD711. See the pro gram ming ex am ples for more de tail.

OFFTYP Off set type to use  SEN SOR 

Syn tax: OFFTYP <s>,<type>

s: A or B
type: OFF

FIXED 
TA BLE

Re marks: Se lects the type of off set to use. 
OFF = No off set to be used.
FIXED = Use the fixed value (OFFFIX) spec i fied.
TA BLE = Use the Off set ta ble (OFFTBL) spec i fied.

Query: OFFTYP? <s>

Re turned
String: OFFTYP <s>,<type> 

OFFVAL Sensor Off set Val ue  SEN SOR 

Syn tax: OFFVAL <s>

s: A or B

Re marks: Returns the Off set value be ing ap plied to the spec i fied sen sor.

Re lated
Com mands: OFFTBL, OFFTYP

OGBD Out put Graph Bi nary Data  DATA OUT PUT 

Syn tax: OGBD
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Re marks: Out put the next com plete set of graph data to the GPIB in the long in te -
ger form of 1024 bits per dB as a def i nite length ar bi trary block re sponse 
data. The C pro gram ming ex am ple 'Bi nary out put de cod ing' on page
6-136 shows how to ex tract the bi nary data. The re sponse form is as fol -
lows :
OGBD <#><length><num -
ber_of_bytes><data_byte_1><data_byte_2> ...<data_byte_n><\n>
<length> num ber of ASCII char ac ters that make up the
num ber_of_bytes value
<num ber_of_bytes> num ber of bytes of data con tained in rest of the
string
<data_byte_n> four of these val ues makes up the long in te ger.
For ex am ple: FF FF D1 64 = –11932 As it is based on 1024 per dB, di -
vide by 1024 to get the dB value (–11.652).

OGD Out put Graph Data  DATA OUT PUT 

Syn tax: OGD

Re marks: Out puts the next com plete set of graph data. 
The for mat is as fol lows:
OGD <number_of_ele ments>,<el e ment_1>,<ele ment_2>,<ele -
ment_n>...<\n>
The first number in the string is the number of ele ments to fol low, and
is al ways 200 for the ML2400A Se ries.

OGSD Out put Valid Sam ples Ar ray (power vs. time mode only)  DATA OUT PUT 

Syn tax: OGSD

Re marks: A power verses time chart plots the read ings on a scroll ing chart from
left to right. If GRCP (con nect points) is on and no new data has been
re ceived for a time slot, the graph is plot ted with the same value as the
pre vi ous time slot but the data for that sam ple po si tion is not marked as 
valid. This com mand will read out an ar ray of 1's and 0's that in di cate
whether the data for that time slot is valid. For ex am ple,  '1' for valid
and '0' for con nect ing data only. 

Be cause the time be tween read ing the data and read ing the valid sam ple 
data may shift the valid sam ples out of sync with the graph read, it is
rec om mended that a 'HOLD ON' be issued be fore read ing the graph and
sam ple data, and a 'HOLD OFF' af ter. This will make sure that the sam -
ple data and the graph data agree.

If not in Power vs. Time mode, this com mand will set an ex e cu tion er ror.
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OI Output de vice iden ti fi ca tion  GPIB 488.2 

Syn tax: OI

Re marks: Re turned for mat:
<Com pany name>,<model>,<se rial>,<firm ware ver sion>

ON Out put number of chan nel read ings  DATA OUT PUT 

Syn tax: ON <c>,<val>

c: 1 or 2
val: 1 to 1000

Re marks: Read out and Power vs. Time modes only. This com mand re turns the
spec i fied num ber of read ings for the spec i fied chan nel. The read ings are
first as sem bled, and then passed to the GPIB as a whole, with a line feed 
char ac ter (hex 0x0a) mark ing the end of the string. 

Ex am ple: ON 1, 9 

This ex am ple will re turn:
–10.234, –10.234, –10.235, –10.238, -10.250, –10.270, –10.500, –10.934,
–12.234<0x0a>

OPMD ML2400A Se ries op era tion mode  SYS TEM 

Syn tax: OPMD <mode>

mode: DIGIT
PRO FILE
PWRTIM
SRCSWP

Re marks: This com mand se lects the ML2400A Se ries op er a tion mode (data col lec -
tion method). 
DIGIT = dig i tal read out of chan nel data
PRO FILE = pro file of graphic dis play
PWRTIM = graph of chan nel power ver sus time
SRCSWP = source sweep graphic dis play
To use Graph out put com mands, the ML2400A Se ries must be in Pro file 
or Power vs. Time mode. To use the out put chan nel data com mands, the
ML2400A Se ries must be in the dig i tal read out mode. 

If the sys tem is in CDMA read out mode and the com mand to set the sys -
tem to Pro file or Source Sweep mode is re ceived, a GPIB ex e cu tion er ror 
will oc cur
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Re lated
Com mands: GRMD

Query: OPMD?

Re turned
String: OPMD <mode> 

PCRH Peak Crest  Hold  SYS TEM 

Syn tax: PCRH<type>

type: TIMED
MAN

Re marks: Set Peak Crest Hold to Timed or Manual.

Query: PCRH?

Re turned
String: PCRH<type> 

PCRST Peak Crest Reset  SYS TEM 

Syn tax: PCRST

Re marks: Re sets the Peak Crest when chan nel CDMA mea sure ment is set to Peak
or Crest.

Re lated
Com mands: CDMEAS

PCRT Sets the Peak Crest  Hold Time  SYS TEM 

Syn tax: PCRT <time>[sec onds]

time: 0 to 30 [sec onds]

Re marks: Set Peak Crest Hold Time in seconds.

Query: PCRT?

Re turned
String: PCRT <time>[sec onds]
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PRINT Send de tails to the con nected printer.  SYS TEM 

Syn tax: PRINT

Re marks: The type of print out de pends on the op era tion mode cur rently se lected.
In all modes, the print out in cludes a header with the cur rent sen sor set -
tings and meas ure ment chan nel set ups.
When in Read out mode, the Chan nel 1 and Chan nel 2 val ues, and the
max/min val ues if pres ent, are printed be low the header.
In Pro file and Power vs. Time modes, a graph is printed out be low the
header with all the de tails shown.

PRNSEL Se lect the type of printer  SYS TEM 

Syn tax: PRNSEL <type>

type: HP340
BJC80

Re marks: Avail able printer se lec tions are the HP DeskJet 340 and Canon BJC80.
Other 300, 500, 600 Se ries and later HP print ers are typ i cally com pat i -
ble. If the Canon BJC80 printer is se lected, it must be set to EPSON LQ
em u la tion mode for proper op er a tion. Re fer to the printer man ual for in -
struc tions on set ting the em u la tion mode.

Query: PRNSEL?

Re turned
String: PRNSEL <printer> 

RCD Range Cali bra tor data request  DATA OUTPUT 

Syn tax: RCD <s>

s: A or B

Re marks: Returns the results from an ML2419A Range Cali bra tor run af ter the
Range Calibrator is disconnected from the power me ter. While still
connected to the Range Cali bra tor, the results can be printed but not
read via GPIB. The re sults in clude val ues for each end of each sensor
range and the zero value, and are kept in non- volatile memory until the
Range Calibrator is connected and a calibration run again.

Re sponse for mat:
'RCD<ws><sen sor>,<state>[,<zero value>,<range 1 up per>,<range 
1 lower>,........]'
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<state>:
If state is FALSE, no data fol lows be cause there are no valid re sults for
this sen sor avail able.

If state is TRUE, the re sults for the se lected sen sor are dis played in the
fol low ing or der:
zero value, range 1 up per, range 1 lower, range 2 up per, range 2 lower,
range 3 up per, range 3 lower, range 4 up per, range 4 lower, range 5 up -
per, range 5 lower.

RDMODE Read out Mode selection  SYSTEM 

Syn tax: RDMODE <mode>

mode: STAND
CDMA

Re marks: Se lects Stan dard or CDMA Read out mode. When CDMA is se lected, a
CDMA mode active mes sage will be dis played on the top line of the dis -
play.

Query: RDMODE?

Re turned
String: RDMODE <mode> 

REL Rela tive con trol  CHAN NEL 

Syn tax: REL <c>,<mode>

c: 1 or 2
mode: 0 Turn OFF

1 Turn ON and ref er ence
2 Turn ON, use old ref er ences if not first time.

Re marks: Turns rel a tive ON or OFF, or ref er ences the zero point.
REL1 and REL2 tog gle be tween rel a tive and ab so lute mea sure ments.
Sending the RELx com mand when in dB mode will make the me ter ap -
ply the last used REL A TIVE value. This rel a tive value is used there af ter 
un til it is re placed by an other one in the same man ner. This al lows the
user to re fer to a pre vi ously ref er enced value, with out the me ter re set -
ting it self back to a 0.00 dis play.

Query: REL? <c>

Re turned
String: REL <c>,<mode> 
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RFCAL Turn RF ref er ence cali bra tor ON or OFF  CALI BRA TION 

Syn tax: RFCAL <state>

state: ON or OFF

Re marks: Turns on or off the RF ref er ence cal i bra tor.

Query: RFCAL?

Re turned
String: RFCAL <state>

RGH Range Hold Sen sor  SEN SOR 

Syn tax: RGH <s>[,<val>]

s: A or B
val: 0 to 5

(0 = AUTO)

Re marks: This func tion is used to tog gle a sen sor’s range hold off or on, to set a
spe cific range to be held, or to se lect AUTO rang ing. RGH sent with only 
the sen sor pa ram e ter will tog gle the sen sor be tween hold ing the pres ent
op er at ing range and AUTO. If RGH is sent with sen sor and value pa -
ram e ters, the sen sor range mode will be set to the range value sent.

Query: RGH? <s>

Re turned
String: RGH <s>,<val>

RSBAUD RS232 Baud Rate  SYS TEM 

Syn tax: RSBAUD <val>

val: 12,24,48,96,192 or 384 hun dred bits per sec ond

Re marks: Sets the RS232 Baud rate for the rear panel se rial port.

Query: RSBAUD?

Re turned
String: RSBAUD <val>

RSMODE RS232 Op er ating Mode  SYS TEM 

Syn tax: RSMODE <s>
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s: EXTCOM
SRCSWP

Re marks: EXTCOM = Ex ter nal com mu ni ca tion. GPIB com mands are sent and re -
ceived via an RS232 con nec tion.
SRCSWP = Source sweep. Con nected to a sweeper so up dates to the
sweep ers power of fre quen cies etc. are au to mat i cally up dated on the
ML2400A Se ries also.

Query: RSMODE?

Re turned
String: RSMODE <s>

SE CURE Se cure sys tem state  SYS TEM 

Syn tax: SE CURE <state>

state: ON or OFF

Re marks: Normally when the sys tem is pow ered on the ML2400A Se ries re turns
to the state it was in when it was pow ered off. This in cludes all the off set 
ta bles, cal i bra tion ad just val ues, etc.
If Se cure is set to ON, non-volatile mem ory is dis abled and all stored val -
ues are re set to the fac tory de faults when the sys tem is pow ered on. As
long as this com mand is ON, the sys tem will load the pre sets (see Ap pen -
dix A, Sec tion A-3) ev ery time it is turned ON.

Query: SE CURE?

Re turned
String: SE CURE <s>

SENMM Sen sor Meas ure ment mode  SEN SOR 

Syn tax: SENMM <s>,<mode>

s: A or B
mode: DE FAULT (car rier wave) 

MOD (modu lated av er age) 
CUS TOM (user con fig ur able trig ger setup mode)

Re marks: Tells the sen sor the type of sig nal it is ex pect ing. This helps the sen sor
to take the best mea sure ments. If in CDMA mode, the query will re -
spond with “SENMM? <s>,CDMA.”

Query: SENMM? <s>
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Re turned
String: SENMM <s>,<mode>

SENSTL Set Sen sor Set tle Per cent age  SEN SOR 

Syn tax: SENSTL <s>,<val>

s: A or B
val: 0.01 to 10%

Re marks: Sets how long the sys tem waits for the sig nal to set tle. The value pa ram -
e ter is only used in DE FAULT mea sure ment sen sor mode. The set tling
time al lows some con trol over the trade off be tween speed, and the ex -
tent to which a mea sure ment has set tled to its fi nal value. 

Query: SENSTL? <s>

Re turned
String: SENSTL <s>,<mode>

SEN TYP Re turn sen sor in for ma tion  SEN SOR 

Syn tax: SEN TYP <s>

s: A or B

Re marks: This com mand re turns in for ma tion on the se lected sen sor in string for -
mat: <sen sor type>,<sen sor se rial>. 
For ex am ple: Dual Di ode, PBD16.

SRCMOD Source Sweep Mode  SYSTEM 

Syn tax: SRCMOD <mode>

mode: FREQ
POWER

Re marks: De ter mines whether the volt age sweep ap plied to the V/Ghz an a log in -
put on the rear panel is in ter preted as a fre quency or power sweep. The
x axis of the graph on the dis play will be la beled ap pro pri ately. 

Query: SRCMOD?

Re turned
String: SRCMOD <mode>
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SRCSPFRQ Source Sweep Stop Frequency  SYSTEM 

Syn tax: SRCSPFRQ <freq_value>[units]

freq value: 10 kHz to 122 GHz

Re marks: De ter mines the stop fre quency when in fre quency sweep mode.

Query: SRCSPFRQ?

Re turned
String: SRCSPFRQ <frequency>

SRCSPPWR Source Sweep Stop Power  SYSTEM 

Syn tax: SRCSPPWR <power_value>

power
value: –120 to +30 dB

Re marks: De ter mines the stop power level of power sweep mode.

Query: SRCSPPWR?

Re turned
String: SRCSPPWR <power>

SRCSTAT Source Sweep mode status request  SYSTEM 

Syn tax: SRCSTAT 

Re marks: Re quests the source sweep status, and re turns the fol low ing mes sage:

SRCSWP<ws><mode>,<start_power>,<stop_power>,<start_freq>,
<stop_freq>

SRCSTFRQ Source Sweep Start Fre quency  SYS TEM 

Syn tax: SRCSTFRQ <freq_value>[units]

freq value: 10 kHz to 122 GHz

Re marks: De ter mines the start fre quency when in fre quency sweep mode.

Query: SRCSTFRQ?

Re turned
String: SRCSTFRQ <fre quency>
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SRCSTPWR Source Sweep Start Power  SYSTEM 

Syn tax: SRCSTPWR <power_value>

power
value: –120 to +30 dB

Re marks: De ter mines the start power level of power sweep mode.

Query: SRCSTPWR?

Re turned
String: SRCSTPWR <power>

START Ini tial startup self test com mand  GPIB SETUP 

Syn tax: START

Re marks: This is use ful for ATE con trol. Af ter the sys tem has been given time to
start up, this com mand can be used to find out what state the sys tem is
in. If the self test has failed, 'CONT' can be used to get the sys tem run -
ning. This is an ini tial startup self test status com mand and will re turn
one of the fol low ing:
0 - Passed self test and run ning.
1 - Startup self test run ning.
–1 - Start up self test FAILED. 

In this stage of the startup pro cess, all com mands ex cept STERR,
START, CONT and GPIB 488.2 event and status com mands will pro duce 
a GPIB exe cu tion er ror. STERR will re turn the selftest re sult string.

Re lated
Com mands: STERR, CONT

STATUS Status Mes sage  DATA OUT PUT 

Syn tax: STATUS

Re marks: Re plies with the power me ter’s cur rent state code. In this for mat, the
num ber of let ters spec i fies the num ber of dig its, with pre ced ing ze roes
for pad ding. The for mat is:
’ABCDEFGHIJKLMNNOOPQRRRRSSSSTUVWXYZ12’
where: A = Op er ating mode: '0' = Dig i tal read out, '1' = Pro file mode
chan nel 1, '2' = Pro file mode chan nel 2, '3' = Power vs. Time chan nel 1,
'4' = Power vs. Time chan nel 2.

B = Chan nel 1 in put con fig u ra tion: '0' = OFF, '1' = A, '2' = B, '3' = A–B,
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'4' = B–A, '5' = A/B, '6' = B/A, '7' = EXT Volts.

C = Chan nel 2 in put con fig u ra tion: '0' = OFF, '1' = A, '2' = B, '3' = A–B,
'4' = B–A, '5' = A/B, '6' = B/A, '7' = EXT Volts.

D = Chan nel 1 units: '0' = dBm, '1' = Watts, '2' = Volts, '3' = dBµV, '4' = 
dBmV.

E = Chan nel 2 units: '0' = dBm, '1' = Watts, '2' = Volts, '3' = dBµV, '4' = 
dBmV.

F = Chan nel 1 rel a tive sta tus: '0' = Rel OFF, '1' = Rel ON.

G = Chan nel 2 rel a tive sta tus: '0' = Rel OFF, '1' = Rel ON.

H = Chan nel 1 low limit state: '0' = OFF, '1' = ON.

I = Chan nel 1 high limit state: '0' = OFF, '1' = ON.
J = Chan nel 2 low limit state: '0' = OFF, '1' = ON.

K = Chan nel 2 high limit state: '0' = OFF, '1' = ON.

L = Sen sor A mea sure ment mode: '0' = De fault, '1' = MOD av er age, '2'
= Cus tom.

M = Sen sor B mea sure ment mode: '0' = De fault, '1' = MOD av er age, '2'
= Cus tom.

NN = Sen sor A range hold: Man ual = '01' to '05', AUTO = '11' to '15'.

OO = Sen sor B range hold: Man ual = '01' to '05', AUTO = '11' to '15'.

P = Sen sor A av er ag ing mode: ‘0’ = OFF, ‘1’ = AUTO, ‘2’ = Moving, ‘3’ 
= Re peat.

Q = Sen sor B av er ag ing mode: ‘0’ = OFF, ‘1’ = AUTO, ‘2’ = Moving, ‘3’ 
= Re peat.

RRRR = Sen sor A av er age num ber. For Pro file and Source Sweep
modes, this num ber is be tween 1 and 512. For dig i tal Read out or Power
vs. Time modes, the val ues are ei ther 1 to 512 or, if in AUTO av er ag ing
mode, 513 to 1024.

SSSS = Sen sor B av er age num ber (0000 if ML2407A). For Pro file and
Source Sweep modes, this num ber is be tween 1 and 512. For dig i tal
Read out or Power vs. Time modes, the val ues are ei ther 1 to 512 or, if in 
AUTO av er ag ing mode, 513 to 1024.

T = Sen sor A low level av er age: '0' = OFF, '1' = Low, '2' = Me dium, '3' = 
High.
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U = Sen sor B low level av er age: '0' = OFF, '1' = Low, '2' = Me dium, '3' = 
High.

V = Sen sor A ze roed sta tus: '0' = Not ze roed, '1' = Zeroed.

W = Sen sor B Zeroed sta tus: '0' = Not ze roed, '1' = Zeroed.

X = GPIB trig ger mode: '0' = TR0 hold ON, '1' = Free run.

Y = GPIB group trig ger mode: '0' = GTO, '1' = GT1, '2' = GT2.

Z = Cal i bra tor state: '0' = OFF, '1' = ON.

1 = GPIB DISP com mand sta tus: '0' = OFF, '1' = ON.

2 = GPIB FAST sta tus: '0' = OFF, '1' = ON.

STERR Re turns re sults of POST or *TST?  DATA OUT PUT 

Syn tax: STERR

Re marks: Re turns (<sp> = space):
'FLASH<sp>0xnnnn,CALDAT<sp>0xnnnn,PER -
SON<sp>0xnnnn,RAM<sp>0xnnnn,NON -
VOL<sp>0xnnnn,LCD<sp>0xnnnn,KBD<sp>0xnnnn,DSP<sp>0xnn
nn/n'

FLASH check sum test: 0x0000 = Passed, 0xffff = Failed
CALDAT check sum test: 0x0000 = Passed, 0xffff = Failed
PER SON al ity data: 0x0000 = Passed, 0xffff = Failed
RAM read/write test: 0x0000 = Passed, 0xffff = Failed
NON VOL RAM test: 0x0000 = Passed, 0x0001 = Soft ware ver sion fail,
0x0002 = Cur rent store fail, 0x0004 = Saved store fail, 0x0008 = se cure 
mode fail, 0xffff = read fail ure
LCD mem ory test: 0x0000 = Passed, 0xffff = Failed
KBD stuck key test: 0x0000 = Passed, 0xffff = Failed
DSP test: 0x0000 = Passed, else FA TAL er ror

Re lated
Com mands: START, CONT

SYSLD Load saved setup store over the GPIB  DATA OUT PUT 

Syn tax: SYSLD <store number>, <data length>, <bi nary data>
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store
number: 1 to 10

data
length: num ber of bytes of bi nary data
bi nary

data: Saved data pre vi ously read from the me ter us ing the SYSRD com mand

Re marks: Sets the passed store num ber to the setup con tained in the bi nary data
that was ex tracted us ing the SYSRD com mand. When re call ing a setup
in volves the read out mode chang ing be tween STAN DARD and CDMA,
the in stru ment will re boot.

Re lated
Com mands: SYSRD

SYSLNM Saved set naming  SYSTEM  

Syn tax: SYSLNM <store num ber>,<text>

store
number: 1 to 10

text: text string

Re marks: This com mand al lows the saved set ups to have text as so ci ated with
them rather than just the ‘USED’ and ‘NOT USED’ text.

Query: SYSLNM? <store num ber>

Re turned
String: SYSLNM <store num ber>,<store name>

If a store num ber of 0 is used, then all the store ti tles will be out put in
the form:

SYSLNM 1,<store 1 name>,2,<store 2 name>, … ,10,<store 10
name>

SYSRD Out put the saved setup over the GPIB  DATA OUT PUT 

Syn tax: SYSRD <store number>

store
number:

0 (cur rent setup) or 1 to 10 saved stores

Re marks: Re quests that the saved stored setup is out put over the GPIB. This is a
BI NARY out put that al lows the stored setup to be pro grammed into
other ML2400A Se ries power me ters and stores via the SYSLD com -
mand. If a re quest for a store number that has not had a setup stored
into it is made, an execution error event will be set in the Event Status
Reg is ter (ESR).
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The out put is in the form:
SYSRD<ws><#><num_dig its><number num_dig its long>, <bi nary
data>

<num_dig its> = Num ber of fol low ing dig its giv ing the number of bytes
of bi nary data.
<number num_dig its long> = A number num_dig its long giv ing the
number of bytes of bi nary data.
<bi nary data> = Saved setup.

Re lated
Com mands: SYSLD

TEXT User text command  SYSTEM 

Syn tax: TEXT <text string>

text string: Text string of up to 20 characters

Re marks: De fines the text string that will be dis played us ing the TEXTS com -
mand.

Re lated
Com mands: TEXTS

Query: TEXT?

Re turned
String: TEXT <text string>

TEXTS User text dis play com mand  SYSTEM 

Syn tax: TEXTS <state>

state: ON or OFF

Re marks: This com mand turns on or off the display of text en tered us ing the
TEXT com mand. Up to 20 char ac ters of user text can be dis played on
the top line of the data screen for READ OUT, PRO FILE and
PWRvsTIME dis play modes.

Re lated
Com mands: TEXT

Query: TEXTS?

Re turned
String: TEXTS <state>
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TR0 Trig ger hold mode  GPIB TRIG GER 

Syn tax: TR0

Re marks: Sets both chan nels to trig ger hold mode. It does not trig ger un til it re -
ceives a TR1 or TR2 or GET (group ex ecu tive trig ger), *TRG or TR3
com mand. If it re ceives a TR3 com mand it re verts back to the trig ger
mode it was in be fore the TR0 com mand was sent. If the REM line is
low, this com mand has no ef fect.

Re lated
Com mands: TR1, TR2, TR3, *TRG, Group Exe cute Trig ger (GET), GT0, GT1, GT2

TR1 Trig ger im me di ate  GPIB TRIG GER 

Syn tax: TR1 <c>

c: 1 or 2

Re marks: Trig gers a sin gle read ing which is added to the in ter nal dig i tal fil ter and
the up dated fil ter power level is re turned on the GPIB. The re turned
read ing dif fers de pend ing on the op er a tion mode:

Read out: 'O' com mand re sponse
Pwr vs. Time: 'O' com mand re sponse
Pro file: 'OGBD' com mand re sponse (bi nary graph data for ex am ple)
Source Sweep: 'OGBD' com mand re sponse (bi nary graph data for ex am ple)

Af ter a TR1 com mand the in stru ment re turns to ei ther TR0 (trig ger
hold) or TR3 (trig ger free run) mode de pend ing on what it was pre vi -
ously set to.

Re lated
Com mands: TR0, TR2, TR3, *TRG, Group Exe cute Trig ger (GET), GT0, GT1, GT2

TR2 Trig ger with a set tling de lay  GPIB TRIG GER 

Syn tax: TR2 <c>

c: 1 or 2

Re marks: Trig gers a fully ranged and set tled read ing which is re turned on the
GPIB Bus. If av er ag ing is set to ON, the av er age buffer will be cleared
and filled be fore the re sult is re turned. The re turned read ing dif fers de -
pend ing on the op er a tion mode:

Read out: 'O' com mand re sponse
Pwr vs. Time: 'O' com mand re sponse
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Pro file: 'OGBD' com mand re sponse (bi nary graph data for ex am ple)
Source Sweep: 'OGBD' com mand re sponse (bi nary graph data for ex am ple)

NOTE
TR2 in Pro file and Source Sweep mode is not sup ported
and will re vert to a TR1 type mea sure ment.

If the chan nel is set to Ex ter nal Volts, TR2 is not sup -
ported (as there is no av er ag ing and set tling) and will re -
vert to a TR1 type mea sure ment.

Af ter a TR2 com mand the in stru ment re turns to ei ther TR0 (trig ger
hold) or TR3 (trig ger free run) mode de pend ing on what it was pre vi -
ously set to.

Re lated
Com mands: TR0, TR1, TR3, *TRG, Group Exe cute Trig ger (GET), GT0, GT1, GT2

TR3 Trig ger free run  GPIB TRIG GER 

Syn tax: TR3

Re marks: Sets the ML2400A Se ries back into free run mode on both chan nels.

Re lated
Com mands: TR0, TR1, TR2, *TRG, Group Exe cute Trig ger (GET), GT0, GT1, GT2

TRGARM Trig ger arm ing  TRIG GER 

Syn tax: TRGARM <c>, <state>

c: 1,  2 or 1&2
state: ON or OFF

Re marks: Sets the read out trig ger arm ing ON or OFF when in READ OUT or
POWER vs. TIME mode. 
Se lect chan nel 1, 2 or 1&2. Se lecting 1&2 al lows both chan nels to trig ger 
to gether on the same con di tions with out hav ing to set up two sets of
trig ger data.
If set to ON, the sys tem first checks to see if the BNC sweep blank ing in -
put is TRUE be fore it starts to trig ger. If set to OFF, the sys tem uses the 
trig ger source (TRSRC) to de cide when to trig ger.
TRGARM will re turn an ex e cu tion er ror if try ing to set trig ger arm ing
ON when a dis play chan nel trig ger source is al ready set to EXTTTL, as
they both use the same BNC in put.

Query: TRGARM? <c>
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Re turned
String: TRGARM <c>,<state>

The TRG type com mands re turn the trig ger state of the se lected chan -
nel if the chan nel is ON. This de pends on the set tings of the “link trig -
gers” flag and the cur rent mode of the sen sor on the se lected chan nel. If
the chan nel is OFF, the stored trig ger state of the chan nel is re turned.

TRGDLY Trig ger sam ple de lay  TRIG GER 

Syn tax: TRGDLY <c>, <val>[units]

c: 1,  2 or 1&2
val: 0.0 to 1.0 sec onds

Re marks: The time the sys tem waits af ter a trig ger event has hap pened 
be fore tak ing mea sure ments when in READ OUT or POWER vs. TIME
mode.
Se lect chan nel 1, 2 or 1&2. Se lecting 1&2 al lows both chan nels to trig ger 
to gether on the same con di tions with out hav ing to set up two sets of
trig ger data.

Query: TRGDLY? <c>

Re turned
String: TRGDLY <c>,<val>

The TRG type com mands re turn the trig ger state of the se lected chan -
nel if the chan nel is ON. This de pends on the set tings of the “link trig -
gers” flag and the cur rent mode of the sen sor on the se lected chan nel. If
the chan nel is OFF, the stored trig ger state of the chan nel is re turned.

TRGGW Set trig ger gate width  TRIG GER 

Syn tax: TRGGW <c>,<val>[units]

c: 1,  2 or 1&2
val: 100 ns to 7.0 sec onds

Re marks: The length of time the sys tem uses to col lect data when in READ OUT or 
POWER vs. TIME mode. The de fault value is 20 ms.
Se lect chan nel 1, 2 or 1&2. Se lecting 1&2 al lows both chan nels to trig ger 
to gether on the same con di tions with out hav ing to set up two sets of
trig ger data.

Query: TRGGW? <c>

Re turned
String: TRGGW <c>,<val>
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The TRG type com mands re turn the trig ger state of the se lected chan -
nel if the chan nel is ON. This de pends on the set tings of the “link trig -
gers” flag and the cur rent mode of the sen sor on the se lected chan nel. If
the chan nel is OFF, the stored trig ger state of the chan nel is re turned.

TRGLVL Set trig ger level  TRIG GER 

Syn tax: TRGLVL <c>,<val>

c: 1,  2 or 1&2
val: –30 to +20 dBm

Re marks: If the Trig ger source is set to INTA or INTB (in ter nal A or B) the sys -
tem trig gers on a ris ing or fall ing power level edge. Use this com mand to 
set the level the chan nel must rise above or fall be low be fore it trig gers
when in READ OUT or POWER vs. TIME mode.
Se lect chan nel 1, 2 or 1&2. Se lecting 1&2 al lows both chan nels to trig ger 
to gether on the same con di tions with out hav ing to set up two sets of
trig ger data.

Query: TRGLVL? <c>

Re turned
String: TRGLVL <c>,<val>

The TRG type com mands re turn the trig ger state of the se lected chan -
nel if the chan nel is ON. This de pends on the set tings of the “link trig -
gers” flag and the cur rent mode of the sen sor on the se lected chan nel. If
the chan nel is OFF, the stored trig ger state of the chan nel is re turned.

TRGMODE Change trig ger mode  TRIGGER 

Syn tax: TRGMODE <mode>

mode: IND
COMB

Re marks: Changes the trig ger op er at ing mode be tween IN Di vid ual chan nel trig ger 
set ups and COM Bined trig ger set ups. In di vid ual set up is when the trig -
ger con di tions for each chan nel are setup sep a rately. The com bined
setup al lows both chan nels to trig ger to gether on the same con di tions.

If a chan nel is OFF or sen sors used in both chan nel con fig u ra tions do
not in clude a sen sor set to CUS TOM mea sure ment mode, the 
COM Bined trig ger mode is not al lowed, and send ing the GPIB com mand 
TRGMODE COMB will pro duce an ex e cu tion er ror.

Query: TRGMODE?
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Re turned
String: TRGMODE <mode>

TRGSRC Set trig ger source  TRIG GER 

Syn tax: TRGSRC <c>,<source>

c: 1,  2 or 1&2
source: INTA (in ter nal sen sor A) 

INTB (in ter nal sen sor B) 
EXTTTL (ex ter nal BNC TTL trig ger in put) 
MAN UAL (man ual push but ton trig ger) 
CONT (con tinu ous)

Re marks: This com mand is over rid den by the TR0, TR1 and TR2 com mands when 
in READ OUT or POWER vs. TIME mode. If TR3 is sent, the trig ger
source re verts back to the pre vi ously se lected type of trig ger ing.
Se lect chan nel 1, 2 or 1&2. Se lecting 1&2 al lows both chan nels to trig ger 
to gether on the same con di tions with out hav ing to set up two sets of
trig ger data.

Query: TRGSRC? <c>

Re turned
String: TRGSRC <c>,<source>

The TRG type com mands re turn the trig ger state of the se lected chan -
nel if the chan nel is ON. This de pends on the set tings of the “link trig -
gers” flag and the cur rent mode of the sen sor on the se lected chan nel. If
the chan nel is OFF, the stored trig ger state of the chan nel is re turned.

TRGTYP Set Trig ger type  TRIG GER 

Syn tax: TRGTYP <c>,<type>

c: 1,  2 or 1&2
type: RISE

FALL

Re marks: Sets the con trol type of the trig ger used when the source is set to ei ther
INTA or INTB (in ter nal A or B) in READ OUT or POWER vs. TIME
mode.
Se lect chan nel 1, 2 or 1&2. Se lecting 1&2 al lows both chan nels to trig ger 
to gether on the same con di tions with out hav ing to set up two sets of
trig ger data.

Query: TRGTYP? <c>
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Re turned
String: TRGTYP <c>,<type>

The TRG type com mands re turn the trig ger state of the se lected chan -
nel if the chan nel is ON. This de pends on the set tings of the “link trig -
gers” flag and the cur rent mode of the sen sor on the se lected chan nel. If
the chan nel is OFF, the stored trig ger state of the chan nel is re turned.

TRGXTTL Set ex ter nal trig ger edge type  TRIG GER 

Syn tax: TRGXTTL <c>,<type>

c: 1,  2 or 1&2
type: RISE 

FALL

Re marks: Sets the con trol type of the ex ter nal trig ger in put used when the trig ger
source is set to EXTTTL in READ OUT or POWER vs. TIME mode.
Se lect chan nel 1, 2 or 1&2. Se lecting 1&2 al lows both chan nels to trig ger 
to gether on the same con di tions with out hav ing to set up two sets of
trig ger data. If ex ter nal trig ger is used on both trig ger chan nels (1 and
2) the same TTL edge MUST be used on both chan nels.

Query: TRGXTTL? <c>

Re turned
String: TRGXTTL <c>,<type>

The TRG type com mands re turn the trig ger state of the se lected chan -
nel if the chan nel is ON. This de pends on the set tings of the “link trig -
gers” flag and the cur rent mode of the sen sor on the se lected chan nel. If
the chan nel is OFF, the stored trig ger state of the chan nel is re turned.

VZERO Zero the BNC in put con nec tor  CALI BRA TION 

Syn tax: VZERO

Re marks: Ze ros the mul ti pur pose BNC con nec tor used for Volts per GHz con nec -
tion (Ana log In put 2). This will cali brate the units to read zero volts on
this BNC. Dur ing this op era tion the con nec tor should ei ther not be con -
nected to any thing, or should be con nected to a 0 Volt source. A set tling
time must be al lowed af ter this com mand be fore read ing any other com -
mands.
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ZERO Zero the se lected sen sor  CALI BRA TION 

Syn tax: ZERO <s>

s: A or B

Re marks: Zero out the noise from the se lected sen sor.
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6-11 GPIB EMULATION
MODES

The ML2400 Anritsu power me ter em u lates the GPIB com mu ni ca tion of other 
power me ters. The em u la tion mode can be set through the front panel
SYSTEM|more|more|Rear panel|GPIB|MODE menu (see Chap ter 4, Op er a tion)
or through the GPIB com mand EMUL (page 6-89). The avail able em u la tion
modes and com mand re stric tions are:

Power Me ter Com mand Restrictions

Hewlett-Packard HP 436 All com mands sup ported.

Hewlett-Packard HP 437 Com mands not sup ported : DN, DU, ERR?,
LP, LT, SP, UP and @2.

Hewlett-Packard HP 438 Com mands not sup ported : DO, LP1 and
LP2.

Anritsu ML4803 Com mands not sup ported : PCT, VSW,
RDB, DBV50, DBV75, VLT50 & VLT75.

In some cases, there are dif fer ences be tween the ML2400A in em u la tion mode
and the ac tual me ter be ing em u lated. These dif fer ences are pre sented in the
fol low ing sec tions.

Zeroing a Sen sor The time taken for an ML2400 to com plete the ZEROing se quence for a sen sor 
dif fers from the time taken by the em u lated power me ters. Any GPIB con trol
pro grams that ZERO the power me ter will have no prob lems with this time
dif fer ence if the de fined ZEROing con trols and/or se quences for the de vice be -
ing em u lated are fol lowed.

q The HP 436 uses the 'Z1T' AUTO ZERO se quence de scribed in the 
HP 436 man ual.

q The HP 437 and HP 438 use bit 1 of the sta tus byte to in di cate
ZERO or CAL com ple tion.

q The ML4803 uses bit 0 of the sta tus byte to in di cate that the
ZERO se quence is not com plete.

Sen sor Ranges The sen sor op er at ing ranges for the ML2400 power me ters are dif fer ent from
those of the me ters be ing em u lated. Re fer to the spe cific range in for ma tion for
range com mands in each em u la tion sec tion.

Out put For mat In the HP 437 and HP 438, the for mat of the read ings agrees with the for mat
spec i fied in the man u als, which may dif fer from the out put from some HP437
and HP 438's.

For ex am ple: –14.236 may be out put by the HP437 or HP 438 as '–14.236e00'
or '–1.4236e+01'. The ML2400A in HP 437 or HP 438 em u la tion modes will
out put as the man ual spec i fies '–1.4236e+01'.
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6-12 ML4803A
EMULATION
COMMANDS

This sec tion pro vides an al pha bet i cal list ing of the GPIB com mands (mne mon -
ics) used to pro gram the Model ML2400A Se ries Power Me ter in ML4803A
mode. The em u la tion mode can be set through the front panel
SYSTEM|more|more|Rear panel|GPIB|MODE menu (see Chap ter 4, Op er a tion)
or through the GPIB com mand EMUL (page 6-89).

All ML4803A GPIB com mands that use pa ram e ters must not have a space be -
tween the com mand header and the pa ram e ter. Mul ti ple parameters must be
sep a rated by semi co lons.

Mul ti ple com mands may be sent on the same line, but must be sep a rated by
spaces.

The for mat for ML4803A GPIB com mands is:

     <com mand header><pa ram e ter 1>;<pa ram e ter n>;...

The end of the com mand text must be ter mi nated with a line feed char ac ter
(0Ah, dec i mal 10) or a GPIB End of Trans mis sion State (EOI), or both.

The ML4803A has an ar ray of mem ory ad dresses that each hold a struc ture of
four val ues; Fre quency, Cal fac tor, Off set, and Ref er ence. The data held for an
en tered fre quency is not au to mat i cally ap plied, but only ap plied if that mem -
ory ad dress is called. The fre quency value is only a ref er ence to the op er a tor
for which the cal fac tor and other data is rel e vant. These mem ory ad dress sets
of data are only avail able via the GPIB in ML4803A em u la tion mode.

SRQ’s The startup and de fault mode of op er a tion for the ML4803A is to set an SRQ
off then on again for ev ery read ing when avail able. This has the af fect of puls -
ing the SRQ line very quickly and would make it very dif fi cult to use the
ML4803A with other de vices on the GPIB bus that wish to com mu ni cate via
SRQ’s. These SRQ’s can be turned off tem po rarily by the ‘SRQ0’ com mand.
The SRQs will start again as soon as any data is re quested from the ML4803A.

Sta tus Byte The fol low ing ta ble and di a gram de fine the Sta tus Byte.

Bit 0 Zero ex e cu tion Bit set dur ing ze ro ing. When ze ro ing is com plete the bit is
cleared and the ODR bit and RQS bits are re set.

Bit 1 Cal ex e cu tion Bit is set dur ing the Cal 0 dBm.

Bit 3 Out put data ready ODR bit is cleared and set for ev ery read ing when made.
This is done in sync with the RQS bit giv ing an SRQ.

Bit 5 Com mand er ror Set on re ceiv ing an un rec og nized com mand. The bit is
cleared by read ing the sta tus byte.

Bit 6 RQS bit In di cates that the de vice is re quir ing ser vice (SRQ).
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Out put Re quests There are three com mands to re quest out put from the ML4803A: OPW for a
read ing, ODT for the cal fac tor, off set and ref er ence val ues, and OMR for mem -
ory store set tings. If these out put re quests are re ceived si mul ta neously, only
the data for the com mand re ceived last will be avail able.

Un sup ported
Com mands

The fol low ing ML4803A com mands are not sup ported in the ML2400A Se ries
Power Me ter GPIB in ter face:

PCT
VSW
RDB
DBV50
DBV75
VLT50
VLT75

These com mands are read in without er rors, but are ig nored by the sys tem.

AVE Sen sor av er ag ing set ting. 

Syn tax: AVE<num ber>

num ber: 0 = Av er aging OFF
9 = HOLD. Holds the pres ent av er aged read ing.
1 = Av er age for 1 sec ond (ML2400A Re peat av er age num ber of 25).
2 = Av er age for 2 sec onds (ML2400A Re peat av er age num ber of 70).
3 = Av er age for 5 sec onds (ML2400A Re peat av er age num ber of 128).
4 = Av er age for 10 sec onds (ML2400A Re peat av er age num ber of 256).

Re marks: The ML4803A averages for a pe riod of time. The ML2400A sets the av -
er ag ing to re peat av er ag ing for a num ber of read ings.

CAL Set the user cal fac tor value.

Syn tax: CAL<value>

value: Cal fac tor value in dB
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CCA Clear the calfactor value to zero.

CDJ Per form a CAL 0 dBm. 

Re marks: Dur ing the cal 0 dBm se quence, the CAL ex e cu tion bit in the sta tus byte 
is set. When the CAL op er a tion is com pleted, the CAL ex e cu tion bit is
cleared.

COF Clear the off set value to zero.

COS Turn ON the 50 MHz, 0 dBm RF cal i bra tor out put.

CRF Clear the ref er ence value to zero.

CST Turn OFF the 50 MHz, 0 dBm RF cal i bra tor out put.

DBM Sets the dis play chan nel units to dBm.

DBR Sets the dis play chan nel units to dB’s and takes the rel a -
tive value. 

Re marks: The rel a tive value is stored as the ref er ence data. The ref er ence value
can be in de pend ently changed with the GPIB com mand REF.

EMUL GPIB em u la tion mode

Syn tax: EMUL <mode>

mode: ML24XX (Anritsu ML2400A Se ries na tive mode)
HP436A (Hewlett-Packard)
HP437B (Hewlett-Packard)
HP438A (Hewlett-Packard)
ML4803 (Anritsu ML4803A Se ries)

Re marks: Set the GPIB em u la tion to em u late other types of power me ters. This
com mand is avail able in any em u la tion mode, and re sets the whole
GPIB in ter face when the em u la tion mode is changed. 
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When se lect ing GPIB em u la tion modes, the in stru ment configures it self
to the pre set con di tions of the in stru ment to be em u lated. For ex am ple,
when se lect ing HP 438A em u la tion, the front panel menus pass through 
the pre sets for the HP 437B (which pre sets sen sor A to dBm) then se -
lects HP 438A em u la tion (which pre sets sen sor A to Watts).

NOTE
This com mand must be en tered us ing the 488.2 for mat;
that is, EMUL<ws><mode> (<ws> = white space).

MCA Set the cal fac tor value at the spec i fied mem ory lo ca tion
in dBm.

Syn tax: MCA<mem><;><value>

mem: Mem ory lo ca tion 1 to 30.
value: Cal fac tor value in dBm.

Re marks: Set the cal fac tor value at mem ory store ad dress <mem> to <value>
dBm.

MCC Clears the cal fac tor value at the spec i fied mem ory lo ca -
tion.

Syn tax: MCC<mem>

mem: Mem ory lo ca tion 1 to 30.

Re marks: Clears the cal fac tor value at mem ory store <mem> to 0.0 dBm.

MCO Clears the off set value at the spec i fied mem ory lo ca tion.

Syn tax: MCO<mem>

mem: Mem ory lo ca tion 1 to 30.

Re marks: Clears the off set value at mem ory store <mem> to 0.0 dBm.

MCQ Clears the fre quency value at the spec i fied mem ory lo ca -
tion.

Syn tax: MCQ<mem>

mem: Mem ory lo ca tion 1 to 30.

Re marks: Clears the fre quency value at mem ory store <mem> to 0.1MHz.
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MCR Clears the ref er ence value at the spec i fied mem ory lo ca -
tion.

Syn tax: MCR<mem>

mem: Mem ory lo ca tion 1 to 30.

Re marks: Clears the ref er ence value at mem ory store <mem> to 0.0 dBm.

MCT Clears all the en tries at the spec i fied mem ory lo ca tion.

Syn tax: MCT<mem>

mem: Mem ory lo ca tion 1 to 30.

Re marks: Clears fre quency, cal fac tor, off set and ref er ence val ues at mem ory store
<mem>.

MDI Dis able mem ory store set ting and use.

MEN En able set ting of the mem ory stores. Also will ap ply the
last mem ory store con fig ured.

MFG Set the fre quency value at the spec i fied mem ory lo ca tion
in GHz.

Syn tax: MFG<mem><;><value>

mem: Mem ory lo ca tion 1 to 30.
value: Fre quency value in GHz.

Re marks: Set the fre quency value at mem ory store ad dress <mem> to <value>
GHz.

MFM Set the fre quency value at the spec i fied mem ory lo ca tion
in MHz.

Syn tax: MFM<mem><;><value>

mem: Mem ory lo ca tion 1 to 30
value: Fre quency value in MHz

Re marks: Set the fre quency value at mem ory store ad dress <mem> to <value>
MHz.
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MOF Set the off set value at the spec i fied mem ory lo ca tion in
dBm.

Syn tax: MOF<mem><;><value>

mem: Mem ory lo ca tion 1 to 30.
value: Off set value in dBm.

Re marks: Set the off set value at mem ory store ad dress <mem> to <value> dBm

MRF Set the ref er ence value at the spec i fied mem ory lo ca tion
in dBm.

Syn tax: MRF<mem><;><value>

mem: Mem ory lo ca tion 1 to 30.
value: Ref er ence value in dBm.

Re marks: Set the ref er ence value at mem ory store ad dress <mem> to <value>
dBm.

ODT Out put the cur rent cal i bra tion fac tor, off set value, and
ref er ence level. 

Re marks: These are out put as three sep a rate mes sages in the out put buffer, as
shown be low:

CAL fac tor: 18 ASCII char ac ters + <CR><LF>
OFF SET value: 18 ASCII char ac ters + <CR><LF>
REF ER ENCE level: 19 ASCII char ac ters + <CR><LF>

NOTE
When the ODT, OMR, and OPW data out put com mands
are re ceived si mul ta neously, only the com mand which is
re ceived last is valid.
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OFF Set sen sor off set value

Syn tax: OFF<value>

value: Off set value to add to the sen sor read ing.

OI? Re quest identity

Syn tax: OI?

Re marks: Re sponse: <ML4803>

OMR Out put a mem ory store set of data.

Syn tax: OMR<mem>

mem: Mem ory lo ca tion 1 to 30.

Re marks: Out put a mem ory store set of data. The out put for mat is as fol lows:

FREQUENCY: 19 ASCII char ac ters + <CR><LF>
CAL fac tor: 18 ASCII char ac ters + <CR><LF>
OFF SET value: 18 ASCII char ac ters + <CR><LF>
REF ER ENCE level: 19 ASCII char ac ters + <CR><LF>

NOTE
When the ODT, OMR, and OPW data out put com mands
are re ceived si mul ta neously, only the com mand which is
re ceived last is valid.
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OPW Re quest for chan nel read ing. 

Re marks: Out puts measuring con di tion, mea sured data, and sta tus. CR and LF
codes are au to mat i cally out put and ex e cuted af ter each line of 22 ASCII
char ac ters when the OPW com mand is used. The for mat of the re turned 
data is:

The data out put codes are as shown in the ta ble be low. See the next page 
for mea sured data out put ex am ples.

Out put Code Con tents Func tion

V

D

U

O

Z

Mea sured data valid

Data range over

Underrange (dBm and dBr)

Overrange

Zero adjustment

STATUS

WATT

dBm

dBr

%

VSWR

dB50

dB75

VL50

VL75

Watt

dBm

dBr

%

VSWR

dBu, 50 Ω sys tem

dBu, 75 Ω sys tem

Volt, 50 Ω sys tem

Volt, 75 Ω sys tem

MODE

MRG1

MRG2

MRG3

MRG4

MRG5

HOLD

     high est sen si tiv ity 1

                                   2

                                   3

                                   4

     low est sen si tiv ity   5

RANGE
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Out put Code Con tents Func tion

ARG1

ARG2

ARG3

ARG4

ARG5

AUTO

     high est sen si tiv ity 1

                                   2

                                   3

                                   4

     low est sen si tiv ity   5

RANGE

AVE0

AVE9

AVE1

AVE2

AVE3

AVE4

OFF

HOLD

1 (1 second in ter val)

2 (2 sec ond in ter val)

3 (5 sec ond in ter val)

4 (10 sec ond in ter val)

AV ER AGE

Space

–

+

–

SIGN

5 - 1 Nu meric data (5 char ac ters) ×

 10–(ex po nent value)
DATA

NOTE

When the ODT, OMR, and OPW data out put com mands are re ceived si -
mul ta neously, only the com mand which is re ceived last is valid.

Ex am ples:
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As shown in the ex am ples above, the dBm data is out put in fixed ro ta -
tion, while the WATT data is out put in sci en tific no ta tion. The ex po nent 
may be con verted as fol lows:

1.000W = 1.000E–0 1.000 µW = 1.000E–6

1.000 mW = 1.000E–3 100.0 nW = 100.0E–9

100.0 µW = 100.0E–6 10.00 nW = 10.00E–9

10.00 µW = 10.00E–6 0.100 nW = 0.100E–9

For dB (rel), in clud ing % and VSWR data, the dis play data is out put in
fixed no ta tion just as dBm data is.

REF Set the ref er ence value.

Syn tax: REF<value>

value: Ref er ence value

Re marks: If the dis play chan nel is al ready in rel a tive mode the dis play value will
be up dated to be rel a tive to the new ref er ence value set. When the dis -
play chan nel is put into rel a tive mode the ref er ence value will be over
writ ten with the cor rect rel a tive value to make the dis play read 0 dB.

RNG Sen sor mea sure ment range hold.

Syn tax: RNG<num ber>

<num -
ber>:

1 = Range 1 (ML2400A range 5)
2 = Range 2 (ML2400A range 4)
3 = Range 3 (ML2400A range 3)
4 = Range 4 (ML2400A range 2)
5 = Range 5 (ML2400A range 1)
A = Auto rang ing

Re marks: When the ML2400 is be ing used to em u late the ML4803, the ranges are
re versed; that is, ML4803 range 1 (the low est power range) is equiv a lent 
to the ML2400A range 5, and ML4803 range 5 (the highest power range) 
is equiv a lent to the ML2400A range 1. Re fer to page 4-6 for more in for -
ma tion on sen sor ranges. 

SRQ Turns on or off the SRQ on out put data ready.

Syn tax: SRQ<state>

state: 0 = OFF
1 = ON
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Re marks: When SRQ0 is is sued, the SRQ will no long turn off and on with each
read ing. The SRQ is set back on by the SRQ1 com mand or by re quest ing 
data.

STA Re start av er ag ing read ing.

WAT Sets the dis play chan nel units to Watts. 

Re marks: Turns off rel a tive mode. Rel a tive is not avail able in this mode.

ZAJ Zero the sen sor. 

Re marks: Dur ing the zero op er a tion, the zero bit in the sta tus byte is set. When
the zero op er a tion is com pleted, the zero bit in the sta tus byte is cleared.

When em u lat ing the ML4803, the ML2400 may take lon ger to zero a
sen sor than the ML4803 it self. When per form ing a zero, the sta tus byte
should be used to iden tify when ze ro ing is com plete.

ML2400A OM 6-97

GPIB OPERATION ML4803A EMULATION COMMANDS



6-13 HP 436A EMULATION
COMMANDS

This section pro vides an al pha beti cal list ing of the com mands (mne -
mon ics) used to pro gram the Model ML2400A Se ries Power Me ter when 
in HP 436A E mu la tion mode. The emu la tion mode is set through the
front panel SYS TEM|Rear Panel|GPIB|MODE menu (see Chap ter 4, Op -
era tion) or through the GPIB com mand EMUL (page 6-99).

HP Emulation com mands must not have a space between the command 
header and the pa rame ter, or commas be tween the parameters.

The for mat for HP Emu la tion com mands is:

     <com mand header><parameter 1><parameter n>...

The end of the com mand text must be ter mi nated with a line feed char -
ac ter (0Ah, dec i mal 10) or a GPIB End of Trans mis sion State (EOI), or
both.

+ Dis able cal fac tors

– En able cal fac tors

1, 2, 3, 
4 & 5

Set sen sor op er at ing range

Re marks: Range 5 is the high est power range, range 1 the low est. (These are the
op po site to the ML2400A na tive mode ranges; that is, HP 436 range 5
sets to ML2400A range 1, and HP 436 range 4 to ML2400A range 2, etc.)

When the ML2400A is be ing used to em u late the HP 436, the ranges are 
re versed; that is, HP 436 range 1 (the low est power range) is equiv a lent
to the ML2400A range 5, and HP 436 range 5 (the high est power range)
is equiv a lent to the ML2400A range 1. Re fer to page 4-6 for more in for -
ma tion on sen sor ranges.

9 Auto range

Re marks: Sets the ML2400A Se ries to auto mati cally se lect the cor rect range for
the meas ure ment.

A Watt

Re marks: Set units to Watts. Turn rela tive mode off and do not al low rela tive.
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B dB (rel)

Re marks: Set to dB units in rela tive mode us ing the pres ent rela tive ref er ence
value.

C dB (ref)

Re marks: Set to dB units in rela tive mode us ing the pres ent rela tive ref er ence
value, and en able the ap pli ca tion of the cal fac tor.

D dBm

Re marks: Set units to dBm.

EMUL Select emu la tion mode

Syn tax: EMUL <mode>

mode: ML24XX (Anritsu ML2400A Se ries na tive mode)
HP436A (Hewlett-Packard)
HP437B (Hewlett-Packard)
HP438A (Hewlett-Packard)
ML4803 (Anritsu ML4803A Se ries)

Re marks: Sets the GPIB emu la tion to emu late other types of power me ters. This
com mand is avail able in any emu la tion mode, and re sets the whole
GPIB in ter face when the emu la tion mode is changed. 

When se lect ing GPIB emu la tion modes, the in stru ment con fig ures it -
self to the pre set con di tions of the in stru ment to be emu lated. For ex -
am ple, when se lect ing HP 438A emu la tion, the front panel menus pass
through the pre sets for the HP 437B (which pre sets sen sor A to dBm)
then se lects HP 438A emu la tion (which pre sets sen sor A to Watts).

NOTE
This com mand re quires a white space be tween the com -
mand header (EMUL) and the pa rame ter <mode>. This
is an ML2400A-specific com mand that does not con form
to the HP Emu la tion com mand for mat de fined at the be -
gin ning of this sec tion.

H Hold mode

Re marks: Sets both chan nels to trig ger hold mode. The power meter does not trig -
ger un til it re ceives an I or T com mand. If it re ceives an R or V com -
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mand, it re verts back to the trig ger mode it was in be fore the H
com mand was sent.

I Trig ger with out set tling.

Re marks: Trig gers a sin gle read ing which is added to the in ter nal digi tal fil ter and
the up dated fil ter power level is re turned on the GPIB. Af ter an I com -
mand, the in stru ment re turns to standby mode (H).

OI Iden ti fi ca tion

Re marks: Ask for iden ti fi ca tion of cur rent op er at ing mode. Re sponds with
“HP436.”

R Free run mode

Re marks: Sets the ML2400A Se ries back into free run mode to con tinu ously take
meas ure ments and out put data.

T Trig ger with set tling

Re marks: Trig gers a new se ries of read ings; enough to up date the in ter nal digi tal
fil ter for a noise free read ing at the cur rent power level. The value is
then re turned on the GPIB and re turns to standby mode (H).

V Free run mode with set tling

Re marks: Sets the ML2400A Se ries back into free run mode  to con tinu ously take
meas ure ments and out put data af ter run ning a set tling rou tine.

Z Zero sen sor

Re marks: Zero out the noise from the sen sor. When ze ro ing the ML2400 in HP
436 em u la tion mode, the 'Z1T' se quence fol lowed by the '9+DI' de -
scribed in the HP 436 man ual must be fol lowed.
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Out put For mat The out put data for mat for the HP 436A emu la tion mode is shown be low.

Ta ble 6-2 (next page) de scribes the HPIB out put data for mat.
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Defi ni tion Char ac ter

STATUS AS CII Deci mal

Meas ured value valid
Watts mode un der range
Over range
Un der range dBm or dB (Rel) mode
Power Sen sor Auto Zero loop en abled; range 1 un der range
Power Sen sor Auto Zero loop en abled; not range 1 un der range
Power Sen sor Auto Zero loop en abled; over range

P
Q
R
S
T
U
V

80
81
82
83
84
85
86

RANGE

most sen si tive 1
2
3
4

least sen si tive 5

I
J
K
L
M

73
74
75
76
77

MODE

Watt
dB Rel
dB Ref
dBm

A
B
C
D

65
66
67
68

SIGN OF MEAS URED VALUE

space (+)
– (mi nus)

SP
–

32
45

MEAS URED VALUE DIG ITS

0
1
2
3
4
5
6
7
8
9

0
1
2
3
4
5
6
7
8
9

48
49
50
51
52
53
54
55
56
57

Ta ble 6-2 HPIB Out put Data Format



6-14 HP 437B
EMULATION
COMMANDS

This section pro vides an al pha beti cal list ing of the com mands (mne -
mon ics) used to pro gram the Model ML2400A Se ries Power Me ter when 
in HP 437B E mu la tion mode. The emu la tion mode can be set through
the front panel SYS TEM|Rear Panel|GPIB|MODE menu (see Chap ter 4,
Op era tion) or through the GPIB com mand EMUL (page 6-108).

HP Emulation com mands must not have a space between the command 
header and the pa rame ter, or commas be tween the parameters.

The for mat for HP Emu la tion com mands is:

     <com mand header><parameter 1><parameter n>...

The end of the com mand text must be ter mi nated with a line feed char -
ac ter (0Ah, dec i mal 10) or a GPIB End of Trans mis sion State (EOI), or
both.

*CLS Clear GPIB status bytes 

Syn tax: *CLS

Re marks: This com mand per forms a status struc ture clear com mand. The event
status reg is ter and the status reg is ter are cleared ex cept for the MAV
bit.

*ESE Set the Event Status reg is ter en able mask 

Syn tax: *ESE<val>

val: 8- bit mask

Re marks: Event reg is ters for the HP 437B (see Fig ure 6-8): 
Bit 7: Power ON
Bit 6: N/A
Bit 5: Com mand er ror
Bit 4: Exe cu tion er ror
Bit 3: De vice De pend ent er ror
Bit 2: N/A
Bit 1: N/A
Bit 0: N/A
See the HP 437B man ual for de tails about the HP status reg is ters.
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*ESE? Re turn Event status reg is ter en able mask 

Syn tax: *ESE?

Re marks: Re turned for mat: <un signed char ac ter>
When con verted to an 8- bit bi nary number, this byte yields the bit set -
tings of the reg is ter.

*ESR? Event status reg is ter re quest 

Syn tax: *ESR?

Re marks: Re turn the value of the stan dard event status reg is ter. Af ter wards the
event status reg is ter are cleared. The re turned for mat is: <un signed
char ac ter>. When con verted to a 8- bit bi nary number, this byte yields
the bit set tings of the reg is ter.
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*RST Re set De vice 

Syn tax: *RST

Re marks: Re sets the ML2400A Se ries to the de fault con fig u ra tion (see Ap pen dix
A, Sec tion A-3, or see the HP man ual when in HP 437B em u la tion
mode). Off set ta bles are not cleared. The GPIB AD DRess and EM U La -
tion set tings are not changed, and the in put queue, out put queue, and
sta tus reg is ters on the GPIB are not cleared.  The read out mode will be
set to STAN DARD. This com mand pro duces the same re sult as the front 
panel key se quence Sys tem|Setup|PRESET|RE SET.

*SRE Setup serv ice re quest en able reg is ter 

Syn tax: *SRE <val>

val: 8- bit mask

Re marks: Sets the Serv ice re quest en able reg is ter bits.

*SRE? Re turn Serv ice Re quest En able reg is ter 

Syn tax: *SRE?

Re marks: Re turns the Serv ice Re quest En able reg is ter.

*STB? Re turn Status Byte reg is ter 

Syn tax: *STB?

Re marks: Re turns the status byte value with bit 6 re placed with the MSS value.
MSS is the GPIB Mas ter Sum mary Status, and in di cates that the de vice
has at least one rea son for re quest ing serv ice. Al though the MSS mes -
sage is sent in bit po si tion 6 of the de vice’s re sponse to the *STB? query,
it is not sent in re sponse to a se rial poll and should not be con sid ered
part of the IEEE 488.1/2 status byte. MSS = the Status Byte (STB)
OR`ed with the Serv ice Re quest En able reg is ter (SRE). Un like the
*ESR? Com mand, this com mand does not clear the reg is ter af ter wards.

*TST? Self Test

Syn tax: *TST?
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Re marks: Per forms a self test and re turns 000.'

Re lated
Com mands: STERR

@1 Set SRE mask  

Syn tax: @1<val>

val: 8- bit mask

Re marks: Status Byte Struc ture: 
Bit 0: Data ready
Bit 1: Cal/Zero com plete
Bit 2: En try Er ror
Bit 3: Meas ure ment er ror
Bit 4: Over/Un der limit
Bit 5: Event Status Reg is ter
Bit 6: Re quest Serv ice
Bit 7: N/A

Re lated
Com mands: RV

CL Cal Ad just  

Syn tax: CL<val><ter mi na tor>

val: 50.0 to 120.0
ter mi na tor: %

PCT
EN

Re marks: Same as the ML24XXA (na tive) CFADJ com mand. Sets a cali bra tion fac -
tor to be used when per form ing a 0 dBm cali bra tion.

Ex am ples: CL98.5EN 

CL98.5% 

CL98.5PCT.

CS Clear all status bytes  

Syn tax: CS
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Re marks: Same as the *CLS com mand. Re sets all of the GPIB status reg is ters and
clears the in put queue.

CT Clear the cal fac tor ta ble

Syn tax: CT<ta ble_number>

ta ble 
number: 0 to 9

Re marks: Clears the specified cal fac tor ta ble to a sin gle 50mhz en try at 100%.
Since the ML2400A stores the cal fac tor ta ble in for ma tion in the sen sor, 
this data must be saved to the sen sor by us ing the ‘EX’ com mand or an
ad di tional com mand ‘SV’, or the data could be lost. The sav ing of the
cal fac tor ta ble data to the sen sor can be done at the end of all up dates
to a par ticu lar ta ble.

DA Dis play All  

Syn tax: DA

Re marks: Turns on all the seg ments of the dis play to ver ify proper op era tion. The
dis play is re turned to nor mal when an other com mand is sent.

DC Duty Cy cle state 

Syn tax: DC<state>

state: 0 = OFF
1 = ON

Re marks: Turns on or off ap pli ca tion of the duty cy cle to the sen sor data.

DD Dis play dis able  

Syn tax: DD

Re marks: Turns the dis play off to al low faster meas ure ments to be taken.

Re lated
Com mands: DE, DF
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DE dis play en able  

Syn tax: DE

Re marks: Re turn the dis play to nor mal op era tion af ter the dis play has been set in
DD mode.

Re lated
Com mands: DD, DF

DF Dis play dis able  

Syn tax: DF

Re marks: Turns the dis play off to al low faster meas ure ments to be taken.

Re lated
Com mands: DD, DE

DR Set GPIB ad dress  

Syn tax: DR<val><ter mi na tor>

val: 1 to 30
ter mi na tor: EN

Re marks: Changes the de vice ad dress. The power me ter de fault ad dress is 13.

DY Duty Cycle

Syn tax: DY<val><ter mi na tor>

val: duty cy cle value in per cent
ter mi na tor: %, PCT, or EN

Re marks: Sets the duty cy cle to be ap plied to the in put sig nal. 

EMUL GPIB emu la tion mode

Syn tax: EMUL <mode>

mode: ML24XX (Anritsu ML2400A Se ries na tive mode)
HP436A (Hewlett-Packard)
HP437B (Hewlett-Packard)
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HP438A (Hewlett-Packard)
ML4803 (Anritsu ML4803A Se ries)

Re marks: Set the GPIB emu la tion to emu late other types of power me ters. This
com mand is avail able in any emu la tion mode, and re sets the whole
GPIB in ter face when the emu la tion mode is changed. 

When se lect ing GPIB emu la tion modes, the in stru ment con fig ures it self
to the pre set con di tions of the in stru ment to be emu lated. For ex am ple,
when se lect ing HP 438A emu la tion, the front panel menus pass through 
the pre sets for the HP 437B (which pre sets sen sor A to dBm) then se -
lects HP 438A emu la tion (which pre sets sen sor A to Watts).

EN En ter com mand

Syn tax: EN

ET  En ter data for a cal fac tor ta ble

Syn tax: ET<ta ble_number><freq_value><cal fac tor><ter mi nator>

ta -
ble numbe

r:
0 to 9 (F for fac tory ta ble al lowed when us ing to read a ta ble)

freq value: cal fac tor en try fre quency value
cal fac tor: cal fac tor value in percentage

ter mi na tor: EN to ter mi nate and en try
EX to ter mi nate ta ble entries

Re marks: Since the ML2400A stores the cal fac tor ta ble in for ma tion in the sen sor, 
this data must be saved to the sen sor by us ing the ‘EX’ com mand or an
ad di tional com mand ‘SV’, or the data could be lost. The sav ing of the
cal fac tor ta ble data to the sen sor can be done at the end of all up dates
to a par ticu lar ta ble.

EX Exit cal fac tor ta ble mode

Syn tax: EX

Re marks: Used on the ML2400A to force a save of the cal factor table to the
sensor if the data has changed.
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FA Auto av er age

Syn tax: FA

Re marks: Auto matic Fil ter on. Al lows the sys tem to auto mati cally se lect the fil ter
used to re duce the jit ter in the dis play.

Re lated
Com mands: FM, FH

FH av er age hold  

Syn tax: FH

Re marks: Hold fil ter sets the fil ter mode to Man ual from Auto, but re tains the
auto fil ter set ting. This func tion is the same as the AVGM com mand.

Re lated
Com mands: FM, FH, FA

FM Set av er age value  

Syn tax: FM<val>EN

val: 1 to 512

Re marks: Sets the fil ter length for the av er ag ing of sen sor data. For HP 437B
emu la tion, the com mand ac cepts 1 to 512 in 2- to- the-power steps. For
ex am ple, 1, 2, 4, 8, 16,...256, 512.

Re lated
Com mands: FH, FA

FR Fre quency of the in put signal  

Syn tax: FR<val><units>

val:
units: GZ (GHz)

MZ (MHz)
KZ (KHz)
HZ (Hz)
EN (Hz)

Re marks: Sets the frequency of the input signal so that the correct cal factor is
used.
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Ex am ple: To set the fre quency of the in put sig nal to 300 MHz:

FR300MZ

GT Set group trig ger  

Syn tax: GT<mode>

mode: 0
1
2

Re marks: 0 = Ig nore Group Exe cute Trig ger (GET) com mand
1 = Trig ger im me di ate re sponse to ‘GET’ com mand
2 = Trig ger with de layed re sponse to ‘GET’ com mand
The GTn com mand con fig ures what the de vice does when it re ceives the
‘GET’ com mand.
For ex am ple: GT1 sets the’ GET’ (Group Exe cute Trig ger) to per form a
TR1 type trig ger.

Re lated
Com mands: TR

ID Re turn iden ti fi ca tion string

Syn tax: ID

Re marks: Re turned for mat:
<com pany name>,<model>,<firm ware ver sion>

IDN? HP 437B iden tity re quest 

Syn tax: IDN?

Re marks: Re turned for mat:
<com pany name>,<model>,<firm ware ver sion>

KB Cali bra tion fac tor  

Syn tax: KB<val><ter mi na tor>

val: 1.0 to 150.0%
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ter mi na tor: %
PCT
EN

Re marks: The cali bra tion fac tor com pen sates for mis match losses and ef fec tive ef -
fi ciency over the fre quency range of the power sen sor.

Ex am ple: KB99.9% 

KB99.9PCT 

KB99.9EN

LG Set log units  

Syn tax: LG

Re marks: Changes the dis play to log units (dBm).

LH Set high limit  

Syn tax: LH<val>EN

val: –99.999 to +99.999 (dBm only)

Re marks: Sets the high limit. 

Ex am ple: LH30.00EN

LL Set low limit  

Syn tax: LL<val>EN

val: –99.999 to +99.999 (dBm only)

Re marks: Sets the low limit. 

Ex am ple: LL20.00EN

LM lim its check state  

Syn tax: LM<state>

state: 0 (off) or 1 (on)

Re marks: Turns limit check ing on or off.
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LN Set lin ear units  

Syn tax: LN

Re marks: Changes the dis play to lin ear units (Watts).

OC Set cali bra tor state

Syn tax: OC<state>

state: 0 (OFF)
1 (ON)

Re marks: For ex am ple: OC0 (ref er ence cali bra tor state set to OFF).

OD Out put the dis play

Syn tax: OD

Re marks: Outputs a formatted display channel reading in ei ther dBs or Watts. Will 
also output the cal factor ta bles, as de scribed below.

The only way to read out the cal  fac tor ta ble data from the HP 437 is to
send the com mands to dis play each en try on the screen, and then ask for 
a text dis play out put using the 'OD' com mand. 

The ML2400A Se ries sup ports the 'OD' com mand to the extent that it
will output a formatted display channel reading in either dBs or Watts,
and will also output the cal factor ta bles. After sending the 'ETn' com -
mand  (n = the cal factor table number) if an 'OD' is sent, the first
frequency/cal factor entry of the cal factor table is output in the HP
format. If this is then followed by an 'EN' the next cal factor entry pair is 
available for out put, and can be read using the 'OD' command. When all
the pairs are out put, all further 'ENOD' combinations output a
frequency of '00.00 MHz 100.0%'. The EX command terminates this ac -
tion so that fur ther 'OD' com mands now output the display reading in a
formatted mode.

If RFnOD (n = cal fac tor ta ble number) is sent, the 50 MHz cal fac tor
ta ble entry is output.

OF Off set state

Syn tax: OF<state>
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state: 0 (OFF)
1 (ON)

Re marks: For ex am ple: OF1 (Turn off sets ON).

OI Re turn iden ti fi ca tion string

Syn tax: OI

Re marks: Re turned for mat:
<com pany name>,<model>,<firm ware ver sion>

OS Set off set value  

Syn tax: OS<val>EN

val: –99.99 to +99.99 dB

Re marks: Speci fies the off set ap plied to the dis played value. Val ues can be en tered
in 0.01 dB in cre ments. 

Ex am ple: OS10.13EN 

Set an off set of 10.13 to the dis played value.

PR Pre set the unit  

Syn tax: PR

Re marks: Pre sets the unit to the HP fac tory de faults. This com mand does not ef -
fect the cali bra tion fac tors stored in the sen sor data ta bles. 

RA Auto Range

Syn tax: RA

Re marks: Sets the ML2400A Se ries to auto mati cally se lect the cor rect range for
the meas ure ment.

RC Re call setup  

Syn tax: RC<val>EN
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val: 1 to 10

Re marks: The ML2400A Se ries can store up to 10 in stru ment con figu ra tions for
con ven ient re call. The con figu ra tion pa rame ters stored are the same pa -
rame ters the ML2400A Se ries stores in its own *SAV and *RCL na tive
com mands. There fore, RC is equiva lent to *RCL, and ST is equiva lent to 
*SAV.

Se lect ing Reg is ter 0 al ways re stores the pre vi ous power me ter con figu -
ra tion, pro vid ing an ex pe di ent way to re cover from an en try er ror.

RE Set deci mal point reso lu tion

Syn tax: RE<number>EN

val: 1, 2, or 3

Re marks: Set the number of deci mal places dis played.

Ex am ple: To set the dis play reso lu tion to 2 deci mal places:

RE2EN

RF Set the ref er ence cal fac tor value for a ta ble

Syn tax: RF<ta ble_number><cal_fac tor>%

ta ble 
number: 0 to 9

cal fac tor: 50 to 150
%: terminator

Re marks: Set the ref er ence cal fac tor value for a ta ble. Since the ML2400A stores
the cal fac tor ta ble in for ma tion in the sen sor, this data must be saved to
the sen sor by us ing the ‘EX’ com mand or an ad di tional com mand ‘SV’,
or the data could be lost. The sav ing of the cal fac tor ta ble data to the
sen sor can be done at the end of all up dates to a par ticu lar ta ble.

RH Range hold  

Syn tax: RH

Re marks: Hold the power me ter in the cur rent range. The dif fer ences in sen sor
ranges must be taken into ac count when the ML2400 is be ing used to
em u late the HP 437.
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RL Rela tive mode  

Syn tax: RL<mode>

mode: 0
1
2

Re marks: Rela tive mode per mits any meas ure ment re sult to be com pared in dB or
per cent to a ref er ence value. Rela tive mode can be en abled us ing the
cur rent power read ing (RL1) or the pre vi ous ref er ence level (RL2). Suc -
ces sive meas ure ments are dis played rela tive to this ref er ence value. RL0 
dis ables rela tive mode.

RM Range hold set  

Syn tax: RM<val>EN

val: 0 to 5

Re marks: Set the range to <val> and then sets range hold. A value of 0 se lects
Auto Rang ing, so that the range will change to take the best meas ure -
ment auto mati cally.

Ex am ple: To set the range to 3:

RM3EN 

Re lated
Com mands: RH

RV Serv ice re quest mask value.  

Syn tax: RV

Re marks: Read serv ice re quest mask value. The re turned string for mat is: <in te -
ger value>
Con vert ing the in te ger value into an 8- bit bi nary number, each bit cor re -
sponds to the Serv ice Re quest mask bits.

SE Se lect cal fac tor table 

Syn tax: SE<ta ble_number>EN

ta ble 
number: 0 to 9
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Re marks: Se lects the cal fac tor ta ble to be used.

SM status mes sage  

Syn tax: SM

Re marks: Re turns the status mes sage in the for mat:
AAaaBBCCccDDddEF GHIJKLM NOP<cr><lf>
where:
AA: meas ure ment er ror code
aa: en try er ror code
BB: op er at ing mode
CC: sen sor A range
cc: 0
DD: sen sor A fil ter
dd: 0
E: lin ear/log units
F: A
G: pwr ref status
H: REL mode status
I: trig ger mode
J: group trig ger mode
K: lim its check ing status
L: sen sor A lim its status
M: 0
N: off set status
O: duty cy cle status
P: meas ure ment units

SN Cal ta ble iden tity up date

Syn tax: SN<val>

val: up to seven characters

Re marks: Since the ML2400A stores the cal factor table information in the sensor,
this data must be saved to the sensor by using the ‘EX’ command or an
additional command ‘SV’, or the data could be lost. The saving of the cal 
factor table data to the sensor can be done at the end of all updates to a
particular table.

ST Store setup

Syn tax: ST<val>EN

val: 1 to 10
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Re marks: Stores the pres ent con figu ra tion to the se lected reg is ter.

Ex am ple: To store the cur rent in stru ment con figu ra tion in reg is ter 2:

ST2EN 

Re lated
Com mands: RC

SV Save cal fac tor table 

Syn tax: SV

Re marks: Since the ML2400A stores the cal factor tables in the sensors, this
command forces the edits to a cal factor table to be saved to the sensor.
The operation can take a couple of seconds to complete.

TR0 Trig ger hold mode 

Syn tax: TR0

Re marks: Sets both chan nels to trig ger hold mode. It does not trig ger un til it re -
ceives a TR1 or TR2 or GET (group ex ecu tive trig ger), *TRG or TR3
com mand. If it re ceives a TR3 com mand it re verts back to the trig ger
mode it was in be fore the TR0 com mand was sent. If the REM line is
low, this com mand has no ef fect.

Re lated
Com mands: TR1, TR2, TR3, *TRG, Group Exe cute Trig ger (GET), GT0, GT1, GT2

TR1 Trig ger im me di ate 

Syn tax: TR1

Re marks: Trig gers a sin gle read ing which is added to the in ter nal digi tal fil ter and
the up dated fil ter power level is re turned on the GPIB. Af ter a TR1 com -
mand, the in stru ment re turns to TR0 standby mode.

Re lated
Com mands: TR0, TR2, TR3, *TRG, Group Exe cute Trig ger (GET), GT0, GT1, GT2

TR2 Trig ger with a set tling de lay 

Syn tax: TR2
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Re marks: Trig gers a new se ries of read ings; enough to up date the in ter nal digi tal
fil ter for a noise free read ing at the cur rent power level. The value is
then re turned on the GPIB and re turns to TR0 standby mode.

Re lated
Com mands: TR0, TR1, TR3, *TRG, Group Exe cute Trig ger (GET), GT0, GT1, GT2

TR3 Trig ger free run 

Syn tax: TR3

Re marks: Sets the ML2400A Se ries back into free run mode on both chan nels.

Re lated
Com mands: TR0, TR1, TR2, *TRG, Group Exe cute Trig ger (GET), GT0, GT1, GT2

ZE Zero sen sors  

Syn tax: ZE

Re marks: Zero all con nected sen sors. The ML2400, when em u lat ing the HP 437,
may take lon ger to Zero a sen sor than the HP 437 it self. When per form -
ing a zero the sta tus byte should be used to iden tify when ZEROing is
com plete. 
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6-15 HP 438A EMULATION
COMMANDS

This section pro vides an al pha beti cal list ing of the GPIB com mands
(mne mon ics) used to pro gram the Model ML2400A Se ries Power Me ter
when in HP 438A E mu la tion mode. The emu la tion mode can be set
through the front panel SYS TEM|more|more|Rear panel|GPIB|MODE
menu (see Chap ter 4, Op era tion) or through the GPIB com mand
EMUL (see page 6-123).

HP Emulation com mands must not have a space between the command 
header and the pa rame ter, or commas be tween the parameters.

The for mat for HP Emu la tion com mands is:

     <com mand header><parameter 1><parameter n>...

The end of the com mand text must be ter mi nated with a line feed char -
ac ter (0Ah, dec i mal 10) or a GPIB End of Trans mis sion State (EOI), or
both.

The ML2400A Se ries in HP 438A emu la tion mode also sup ports the HP 
437B cal fac tor ta ble edit and read com mands.

?ID HP Iden tity re quest 

Syn tax: ?ID

Re marks: The for mat of the re turned string is:
<Com pany name>,<model>,<se rial>,<firm ware ver sion>

@1 Set SRE mask  

Syn tax: @1<val>

val: 8- bit mask

Re marks: Status Byte Struc ture, HP 438A:
Bit 0: Data ready
Bit 1: Cal/Zero com plete
Bit 2: En try Er ror
Bit 3: Meas ure ment er ror
Bit 4: Over/Un der limit
Bit 5: Event Status Reg is ter (HP 437B only)
Bit 6: Re quest Serv ice
Bit 7: N/A

AD Set dis play to A – B 

Syn tax: AD
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Re marks: Dis play the In put A read ing mi nus the In put B read ing.

AP Set sin gle sen sor A dis play 

Syn tax: AP

Re marks: Set the dis play to out put In put A read ings.

AR Set dis play A / B 

Syn tax: AR

Re marks: Dis play the In put A read ing di vided by the In put B read ing.

BD Set dis play B – A 

Syn tax: BD

Re marks: Dis play the In put B read ing mi nus the In put A read ing.

BP Set sin gle sen sor B dis play 

Syn tax: BP

Re marks: Dis play In put B read ings.

BR Set dis play B / A 

Syn tax: BR

Re marks: Dis play the In put B read ing di vided by the In put A read ing.

CL Cal Ad just  

Syn tax: CL<val><ter mi na tor>

val: 50.0 to 120.0
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ter mi na tor: %
PCT
EN

Re marks: Same as the ML24XXA (na tive) CFADJ com mand. Sets a cali bra tion fac -
tor to be used when per form ing a 0 dBm cali bra tion.

Ex am ples: CL98.5EN 

CL98.5% 

CL98.5PCT

CS Clear all status bytes  

Syn tax: CS

Re marks: Same as the *CLS com mand. Re sets all of the GPIB status reg is ters and
clears the in put queue.

DA Dis play All  

Syn tax: DA

Re marks: Turns on all the seg ments of the dis play to ver ify proper op era tion. The
dis play is re turned to nor mal when an other com mand is sent.

DD Dis play dis able  

Syn tax: DD

Re marks: Turns the dis play off to al low faster meas ure ments to be taken.

Re lated
Com mands: DE

DE Dis play en able  

Syn tax: DE

Re marks: Re turn the dis play to nor mal op era tion af ter the dis play has been set in
DD mode.
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Re lated
Com mands: DD

DR Set GPIB ad dress  

Syn tax: DR<val>

val: 1 to 30

Re marks: Changes the de vice ad dress when op er at ing in HP emu la tion mode. The
power me ter de fault ad dress is 13.

EMUL GPIB emu la tion mode

Syn tax: EMUL <mode>

mode: ML24XX (Anritsu ML2400A Se ries na tive mode)
HP436A (Hewlett-Packard)
HP437B (Hewlett-Packard)
HP438A (Hewlett-Packard)
ML4803 (Anritsu ML4803A Se ries)

Re marks: Set the GPIB emu la tion to emu late other types of power me ters. This
com mand is avail able in any emu la tion mode, and re sets the whole
GPIB in ter face when the emu la tion mode is changed. 

When se lect ing GPIB emu la tion modes, the in stru ment con fig ures it self
to the pre set con di tions of the in stru ment to be emu lated. For ex am ple,
when se lect ing HP 438A emu la tion, the front panel menus pass through 
the pre sets for the HP 437B (which pre sets sen sor A to dBm) then se -
lects HP 438A emu la tion (which pre sets sen sor A to Watts).

FA auto av er age  

Syn tax: FA

Re marks: Auto matic Fil ter on. Al lows the sys tem to auto mati cally se lect the fil ter
used to re duce the jit ter in the dis play.

Re lated
Com mands: FM, FH

FH av er age hold  

Syn tax: FH
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Re marks: Hold fil ter sets the fil ter mode to Man ual from Auto, but re tains the
auto fil ter set ting. This func tion is the same as the AVGM com mand.

Re lated
Com mands: FM, FH, FA

FM Set av er age value  

Syn tax: FM<val>EN

val: 0 to 9

Re marks: Sets the fil ter length for the av er ag ing of sen sor data. For HP 438A
emu la tion, the fil ter length is de fined as the number 2 to the power of
<val>. For ex am ple, the com mand FM5EN would be 25, or 32.

Re lated
Com mands: FH, FA

GT Set group trig ger  

Syn tax: GT<mode>

mode: 0
1
2

Re marks: 0 = Ig nore Group Exe cute Trig ger (GET) com mand
1 = Trig ger im me di ate re sponse to ‘GET’ com mand
2 = Trig ger with de layed re sponse to ‘GET’ com mand
The GTn com mand con fig ures what the de vice does when it re ceives the
‘GET’ com mand.
For ex am ple: GT1 sets the’ GET’ (Group Exe cute Trig ger) to per form a
TR1 type trig ger.

Re lated
Com mands: TR

KB Cali bra tion fac tor  

Syn tax: KB<val><ter mi na tor>

val: 1.0 to 150.0%
ter mi na tor: %

PCT
EN

6-124 ML2400A OM

HP 438A EMULATION COMMANDS GPIB OPERATION



Re marks: The cali bra tion fac tor com pen sates for mis match losses and ef fec tive ef -
fi ciency over the fre quency range of the power sen sor.

Ex am ples: KB99.9% 

KB99.9PCT 

KB99.9EN

LG Set log units  

Syn tax: LG

Re marks: Changes the dis play to log units (dBm).

LH Set high limit  

Syn tax: LH<val>EN

val: –99.999 to +99.999 (dBm only)

Re marks: Sets the high limit. 

Ex am ple: LH30.00EN

LL Set low limit  

Syn tax: LL<val>EN

val: –99.999 to +99.999 (dBm only)

Re marks: Sets the low limit. 

Ex am ple: LL20.00EN

LM lim its check state  

Syn tax: LM<state>

state: 0 (off) or 1 (on)

Re marks: Turns limit check ing on or off.
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LN Set lin ear units  

Syn tax: LN

Re marks: Changes the dis play to lin ear units (Watts).

OC Set cali bra tor state

Syn tax: OC<state>

state: 0 (OFF)
1 (ON)

Re marks: For ex am ple: OC0 (ref er ence cali bra tor state set to OFF).

OI HP Iden tity re quest 

Syn tax: OI

Re marks: The for mat of the re turned string is:
<Com pany name>,<model>,<se rial>,<firm ware ver sion>

OS Set off set value  

Syn tax: OS<val>EN

val: –99.99 to +99.99 dB

Re marks: Speci fies the off set ap plied to the dis played value. Val ues can be en tered
in 0.01 dB in cre ments.

Ex am ple: To set an off set of 10.13 to the dis played value:

OS10.13EN

PR Pre set the unit  

Syn tax: PR

Re marks: Pre sets the unit to the HP fac tory de faults. This com mand does not ef -
fect the cali bra tion fac tors stored in the sen sor data ta bles. The de faults
for the HP 438A are:

Meas ure ment mode = Sen sor A
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Ref er ence Os cil la tor = Off
Ac tive en try chan nel = A
Meas ure ment units = Watts
REL mode = off
Meas ure ment pa rame ters (set for Sen sor A and Sen sor B):
   Cal Fac tor = 100.0%
   Cal Adj = 100.0%
   Off set = 0.00 dB

RA Auto Range  

Syn tax: RA

Re marks: Sets the ML2400A Se ries to auto mati cally se lect the cor rect range for
the meas ure ment.

RC Re call setup  

Syn tax: RC<val>EN

val: 1 to 10

Re marks: The ML2400A Se ries can store up to 10 in stru ment con figu ra tions for
con ven ient re call. The con figu ra tion pa rame ters stored are the same pa -
rame ters the ML2400A Se ries stores in its own *SAV and *RCL com -
mands. There fore, RC is equiva lent to *RCL, and ST is equiva lent to
*SAV.

Se lect ing Reg is ter 0 al ways re stores the pre vi ous power me ter con figu -
ra tion, pro vid ing an ex pe di ent way to re cover from an en try er ror.

RH Range hold  

Syn tax: RH

Re marks: Hold the power me ter in the cur rent range. The dif fer ences in sen sor
ranges must be taken into ac count when the ML2400 is be ing used to
em u late the HP 438.

RL Rela tive mode  

Syn tax: RL<mode>
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mode: 0
1
2

Re marks: Rela tive mode per mits any meas ure ment re sult to be com pared in dB or
per cent to a ref er ence value. Rela tive mode can be en abled us ing the
cur rent power read ing (RL1) or the pre vi ous ref er ence level (RL2). Suc -
ces sive meas ure ments are dis played rela tive to this ref er ence value. RL0 
dis ables rela tive mode.

RM Range hold set  

Syn tax: RM<val>EN

val: 0 to 5

Re marks: Set the range to <val> and then sets range hold. A value of 0 se lects
Auto Rang ing, where the range will change to take the best meas ure -
ment auto mati cally.

Ex am ple: To set the range to 3:

RM3EN

Re lated
Com mands: RH

RV Serv ice re quest mask value  

Syn tax: RV

Re marks: Read serv ice re quest mask value. The re turned string for mat is: <in te -
ger value>
Con vert ing the in te ger value into an 8- bit bi nary number, each bit cor re -
sponds to the Serv ice Re quest mask bits.

SM Status Mes sage  

Syn tax: SM

Re marks: Re turns the status mes sage in the for mat:
AAaaBBCCccDDddEF GHIJKLM NOP<cr><lf>
where:
AA: meas ure ment er ror code
aa: en try er ror code
BB: op er at ing mode
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CC: sen sor A range
cc: sen sor B range
DD: sen sor A fil ter
dd: sen sor B fil ter
E: meas ure ment units
F: ac tive en try chan nel
G: OSC status
H: REL mode status
I: trig ger mode
J: group trig ger mode
K: lim its check ing status
L: sen sor A lim its status
M: sen sor B lim its status
oth ers not used

ST Store setup

Syn tax: ST<val>EN

val: 1 to 10

Re marks: Stores the pres ent con figu ra tion to the se lected reg is ter.

Ex am ple: To store the cur rent in stru ment con figu ra tion in reg is ter 2:

ST2EN

Re lated
Com mands: RC

TR0 Trig ger hold mode 

Syn tax: TR0

Re marks: Sets both chan nels to trig ger hold mode. It does not trig ger un til it re -
ceives a TR1 or TR2 or GET (group ex ecu tive trig ger), *TRG or TR3
com mand. If it re ceives a TR3 com mand it re verts back to the trig ger
mode it was in be fore the TR0 com mand was sent. If the REM line is
low, this com mand has no ef fect.

Re lated
Com mands:

TR1, TR2, TR3, *TRG, Group Exe cute Trig ger (GET), GT0, GT1, GT2

TR1 Trig ger im me di ate 

Syn tax: TR1
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Re marks: Trig gers a sin gle read ing which is added to the in ter nal digi tal fil ter and
the up dated fil ter power level is re turned on the GPIB. Af ter a TR1 com -
mand, the in stru ment re turns to TR0 standby mode.

Re lated
Com mands:

TR0, TR2, TR3, *TRG, Group Exe cute Trig ger (GET), GT0, GT1, GT2

TR2 Trig ger with a set tling de lay 

Syn tax: TR2

Re marks: Trig gers a new se ries of read ings; enough to up date the in ter nal digi tal
fil ter for a noise free read ing at the cur rent power level. The value is
then re turned on the GPIB and re turns to TR0 standby mode.

Re lated
Com mands: TR0, TR1, TR3, *TRG, Group Exe cute Trig ger (GET), GT0, GT1, GT2

TR3 Trig ger free run 

Syn tax: TR3

Re marks: Sets the ML2400A Se ries back into free run mode on both chan nels.

Re lated
Com mands: TR0, TR1, TR2, *TRG, Group Exe cute Trig ger (GET), GT0, GT1, GT2

ZE Zero sen sors  

Syn tax: ZE

Re marks: Zero all con nected sen sors.  The ML2400, when em u lat ing the HP 438,
may take lon ger to Zero a sen sor than the HP 438 it self. When per form -
ing a zero the sta tus byte should be used to iden tify when ZEROing is
com plete. 
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6-16 PROGRAMMING
EXAMPLES

The fol low ing pro gram ming ex am ples are pro vided as a gen eral guide line on
how to pro gram the ML2400A Se ries Power Me ters us ing GPIB com mands. All 
ex am ples are writ ten in Vis ual Ba sic or C lan guage. The GPIB- specific calls
are for the Na tional In stru ments GPIB DLL.

Ref er to the IEEE 488.2-1987 Pro gram ming Ref er ence book for more in for ma -
tion about how to use the 488.2 com mands. 

Ou tput Data

Func tion GetReading (ByVal chan nel As In te ger) As Sin gle

' make space for the re sult
Dim re sult As String
re sult = String$(10, 0)

' Set the com mand up
Cmd = “O ” + Str(chan nel) : CmdLength = Len(Cmd)

' Send the com mand to the de vice at ad dress 13 
' (de fault ad dress of the power me ter)
Call DLLsend(0, 13, Cmd, CmdLength, NLend, ibsta%, 
iberr%, ibcntl&)

' Re ceive the data from ML2400A at ad dress 13
Call DLLreceive(0, 13, re sult, 10, STOPend, ibsta%, 
iberr%, ibcntl&)

' Pass re sult back
GetReading = Val(re sult)

End Func tion
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Get Graph Data

Func tion GetGraphData ()
‘ func tion as sumes that you have the graph dis play 
‘ setup and that there is a global ar ray called 
‘ Graph_Data().

‘ make space for the re sult
Dim re sult As String
re sult = String$(2048, 0)  
‘ set up a 2K buffer for the data to put in.

‘ Set the com mand up
Cmd = “OGD” : CmdLength = Len(Cmd)

‘ Send the com mand to the de vice at ad dress 13
’ (de fault ad dress of the power me ter)
Call DLLsend(0, 13, Cmd, CmdLength, NLend, ibsta%, 
iberr%, ibcntl&)

‘ Re ceive the data from ML2400A at ad dress 13
Call DLLreceive(0, 13, re sult, 2048, STOPend, ibsta%, iberr%, ibcntl&)
re sult = Left(re sult, ibcntl&) - 1

‘ Get num ber of el e ments
Num ber_of_el e ments = Val(Mid(re sult, 5, InStr(5, re sult, “,”) - 5))

‘ redimension our global ar ray
ReDim GraphData(1 To Num ber_of_el e ments) As Sin gle

‘ for mat the re sult string so that we only have
’ the el e ments.
re sult = Right(re sult, Len(re sult) - InStr(5, re sult, “,”))

‘ loop through el e ments and place into our global ar ray
For I = 1 To Num ber_of_el e ments

next_place = InStr(re sult, “,”) - 1
If next_place = -1 Then next_place = Len(re sult)
Graph Data(I) = Val(Mid(re sult, 1, next_place))

‘ re duce the el e ments by one 
‘ (the one we have just put in the ar ray)
re sult = Right(re sult, Len(re sult) - InStr
(re sult, “,”))

Next I

End Func tion
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Sta tus 
Reg is ter 

Con trol

This func tion dem on strates how to use the Sta tus Reg is ters to pro vide syn -
chro ni za tion.
Uses the TR2 (trig ger with set tling) com mand to make a read ing.

Func tion Get TR2Read ing (chan nel) As Sin gle

‘ make space for the re sult
Dim re sult As String
re sult = String$(10, 0)

‘ Send Sta tus Reg is ter setup com mand + TR0 hold trig ger mode
Call DLLsend(0, 13, “*SRE 16; TR2 1", 14, NLend, ibsta%, iberr%,
ibcntl&)

‘ Set loop flag
Value = -256

Do

‘ Loop un til SRQ is as serted.
Do

Call DLLTestSRQ(0, SRQ%, ibsta%, iberr%, ibcntl&)
Loop Un til SRQ%=0

‘ SRQ as serted, read the ML2400As sta tus reg is ter
Call DLLReadStatusByte(0, 13, sta tus_byte%, ibsta%, 
iberr%, ibcntl&)

‘ Check if it is the ML2400A which is re quest ing 
‘ ser vice (SRQ bit + MAV bit)

If (sta tus_byte% And 80) = 80 Then
' It is the ML2400A, read back value
Call DLLreceive(0, 13, re sult, 10, STOPend, 
ibsta%, iberr%, ibcntl&)
Value = Val(re sult)

End If

Loop Un til Value <> -256

Get TR2Read ing = Value

End Func tion
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488.2 
Gen eral Send/

Re ceive Sys tem

This func tion uses the sta tus reg is ters to syn chro nize the GPIB com mands
and re turn data if a query com mand was used. The sys tem waits un til the
com mand string has been com pleted and then checks to see if any data is on
the GPIB out put buffer. If so, the data is re turned in the Re sult$ ar gu ment
and any er ror code gen er ated in re ceiv ing the data is re turned in the Re -
sult_Code% ar gu ment.

For ex am ple: Use 4882SendReceive(0, 13, “O 1”, Re sult$, Re sult_Code%) to re -
turn a read ing from the ML2400A Se ries.

Note that this func tion is writ ten in “pseudo code” and can not be ex e cuted as
is.

Func tion 4882Sen dRe ceive (Board%, Addr%, cmdstring$, Re sult$, Re -
sult_code%) as in te ger

‘ Set up SRE and ESE val ues first, then pro cess User
’ com mands, then do *OPC
cmd$ = “*ESE 49; *SRE 48; ” + cmdstring$ + “; *OPC”

‘ Send the com mand string
Call DLLsend(Board%, Addr%, cmd$, Len(cmd$), Nlend, 
ibsta%, iberr%, ibcntl&)

‘ Wait for ei ther the MAV_bit (Mes sage Avail able) 
‘ or/and the ESB_bit (*OPC)
WaitSRQ(Board, Ad dress, MAV_bit + ESB_bit, stb)

If (stb And MAV_bit) Then
‘ Read the data string out from the ML2400A
Re sult_Code% = ReadML2400A(Board, Ad dress, Re sult$)

 ' If we did not have the ESB_bit set, wait for 
‘ it again (*OPC will set this)
If (stb And ESB_bit) = 0 Then WaitSRQ(Board, Ad dress,
ESB_bit, stb)

End if

‘ Check if any thing went wrong by ask ing for the ESB reg is ter
Call DLLsend(Board, Ad dress, “*ESR?”, 5, NLend, ibsta%, iberr%,
ibcntl&) 

‘ Wait for it to re turn the data on the out put queue.
WaitSRQ(Board, Ad dress, MAV_bit, stb)

ReadML2400A(Board, Ad dress, ESB)
‘ Read the ESB value

‘ Check the ESB for the OPC bit be ing set 
‘ (pend ing com mands com plete).
If (Val(ESB) and 1) Then

4882SendReceive = True
' Ev ery thing sent

end if
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‘ Now check if any thing has gone wrong.
If (Val(ESB) And CMD_ERR_bit) Then

4882SendReceive = Com mand_Er ror
ElseIf (Val(ESB) And EXEC_ERR_bit) Then

4882SendReceive= Ex e cu tion_Er ror
ElseIf (Val(ESB) And DE VICE_ERR_bit) Then

4882SendReceive = De vice_de pend ent_Er ror

End If

End Func tion
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Bi nary Out put
Mes sage De coding

The fol low ing pro gram ex am ple may be used to de code the three types of bi -
nary out put mes sages. The com mands that ref er ence this code ex am ple are
OGBD, MXGDB and MNGDB for the GRAPH_BINARY_DATA de cod ing;
OFFTBR for the OFFSET_TABLE_BINARY_DATA de cod ing; and CFURD for
the CAL_FACTOR_BINARY_DATA de cod ing.

/*************************************************************************/
/*  Decode binary outputs example                                                                                         */
/*  This function expects the binary response from the command to be held in a global       */
/*  character array buffer. The passed parameter ‘decode type’ will be one of the global      */
/*  definitions                                                                                                                           */
/*  GRAPH_BINARY_DATA                                                                                                */
/*  OFFSET_TABLE_BINARY_DATA, CAL_FACTOR_BINARY_DATA                      */
/*************************************************************************/
void buffer_decode(int decode_type)
{
   int count;
   long *bin_value;
   char *cptr;
   char ch_val[6];
   int length;

   if (decode_type == GRAPH_BINARY_DATA)
   {
      /* FOR OGBD, MXGDB and MNGDB */
      /********************* Decode header ************************/
      /* Find # character. */
      cptr = strtok(&buffer[0],"#");
      cptr = strtok(NULL,"#");

      /* Get the number of characters for binary length */
      ch_val[0] = *cptr++;
      ch_val[1] = NULL;
      count = atoi(&ch_val[0]);

      /* Get length of binary data */
      for (loop = 0; loop < count; loop++)
      {
        ch_val[loop] = *cptr++;
      }
      ch_val[count] = NULL;
      length = atoi(&ch_val[0]);

      /* If reading in a binary graph the data will be in   */
      /* 1024LONG format. In this format each of the graph  */
      /* values are held as the dB value multiplied by 1024 */
      /* and held in LONG form.                             */
      /*                                                    */
      /* Each long is 4 byte in length. To read and transpose
         the values into real dB values each set of 4 bytes
         are read into a long variable and then cast into a
         float type and then divided by 1024.
      */
      count = 0;
      loop = 0;
      bin_value = (long *)cptr;     /* Set the long pointer */
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      /* Read and cast the data */
      while (count < length)
      {
        real_data1[loop++] = ((float)(*bin_value++))/1024.0;
        count += 4;
      }
      real1_entries = loop;
    }
    else if (decode_type == OFFSET_TABLE_BINARY_DATA)
    {
      /* Decode header */
      /* Find # character. */
      cptr = strtok(&buffer[0],"#");
      cptr = strtok(NULL,"#");

      /* Get the number of characters for binary length */
      ch_val[0] = *cptr++;
      ch_val[1] = NULL;
      count = atoi(&ch_val[0]);

      /* Get length of binary data */
      for (loop = 0; loop < count; loop++)
      {
        ch_val[loop] = *cptr++;
      }
      ch_val[count] = NULL;
      length = atoi(&ch_val[0]);

      *cptr++;   /* Read past comma for offset tables. */

      /* The binary offset table is 200 sets frequency and dB */
      /* These are held in single precision floating point.   */
      /* To convert to the real values, re-order the bytes.   */
      /*                                                      */
      count = 0;
      loop = 0;

      while (count < length)
      {
        /* Frequency conversion */
        bin_data.cval[2] = *cptr++;
        bin_data.cval[3] = *cptr++;
        bin_data.cval[0] = *cptr++;
        bin_data.cval[1] = *cptr++;

        real_data1[loop] = bin_data.fval;

        /* dB conversion */
        bin_data.cval[2] = *cptr++;
        bin_data.cval[3] = *cptr++;
        bin_data.cval[0] = *cptr++;
        bin_data.cval[1] = *cptr++;

        real_data2[loop++] = bin_data.fval;
        count += 8;
      }
      real1_entries = loop;
      real2_entries = loop;
    }
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    else if (decode_type == CAL_FACTOR_BINARY_DATA)
    {
      /* Decode header */
      /* Read length of binary data*/
      ch_val[0] = buffer[6];
      ch_val[1] = buffer[7];
      ch_val[2] = NULL;
      length = atoi(ch_val);

      /* Point after the comma */
      cptr = &buffer[9];

      /* Read the  table identity */
      count = 8;
      for (loop = 0; loop < count; loop++)
      {
        ident[loop] = *cptr++;
        length—;
      }
      ident[count] = NULL;

      /* Read number of entries*/
      bin_data.cval[0] = *cptr++;
      bin_data.cval[1] = *cptr++;
      bin_data.cval[2] = 0;
      bin_data.cval[3] = 0;
      table_entries = bin_data.ival;
      length -= 2;

      /* The cal factor table output is in frequency, dB order for */
      /* the whole table. The frequencies format is */
      /* 32768.0e-6LONG and the dBs are held in 1024INT format.    */
      /*                                                           */
      count = 0;
      loop = 0;

      while (count < length)
      {
        /* Frequency conversion */
        bin_data.cval[0] = *cptr++;
        bin_data.cval[1] = *cptr++;
        bin_data.cval[2] = *cptr++;
        bin_data.cval[3] = *cptr++;

        real_data1[loop] = ((float)(bin_data.lval))/32768e-6;

        /* dB conversion */
        bin_data.cval[0] = *cptr++;
        bin_data.cval[1] = *cptr++;
        bin_data.cval[2] = 0;
        bin_data.cval[3] = 0;

        real_data2[loop++] = ((float)(bin_data.ival))/1024.0;
        count += 6;
      }
      real1_entries = loop;
      real2_entries = loop;
   }

}
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Ap pen dix A
Speci fi ca tions

A-1 INTRODUCTION This ap pen dix pro vides sys tem speci fi ca tions for the ML2400A Se ries
Power Me ters along with list ings of sys tem de faults and er ror
messages.

A-2 SYSTEM
SPECIFICATIONS

This sec tion provides over all sys tem specifications.

ML2400A OM A-1

Fre quency
Range: 10 MHz to 110 GHz (sen sor de pend ent)

Power 
Sen sors: 

Me ter speci fi ca tions ap ply to MA2400A Se ries Power
Sen sors. Com pati ble with MA and MP Se ries sen -
sors.

Sen sor 
Dy namic
Range:

MA2420A Se ries Fast Ther mal Sen sors: 50 dB
MA2440A Se ries High Ac cu racy Power Sen sors: 87
dB CW
MA2470A Se ries Power Sen sors: 90 dB CW
MA2469A Power Sen sor with 80 dB dymamic range.

Power 
Meas ure ment 
Range:

–70 to +47 dBm (0.1 nW to 50W), sen sor/attenua tor
de pend ent. Use cou plers for higher power lev els.

Volt age
Meas ure ment 
Range: 0.00 to 20.00 V, nomi nal

Dis play
Range: –99.999 to +99.999 dB

Dis play Reso -
lu tion:

Se lecta ble from 0.1 dB to 0.001 dB lim ited to 0.01 dB
in graphi cal dis play modes; Lin ear power units, 3 to
6 digit, 1 – 3 dig its se lecta ble to right of deci mal nW – 
W; Volt age, 1 – 2 dig its se lecta ble to right of deci mal.

Off set Range: –99.99 to +99.99 dB. Fixed value or fre quency de -
pend ent ta ble.

Dis play
Units: dBm, dB, dBr, dBmV, dBµV, W, %, Volts
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In stru men t
Ac cu racy: < 0.5 %

Zero Set and
Drift:

< 0.5 % MA2420A; < 0.5 % MA2470A Se ries and
MA2440A Se ries. Per cent of full scale in most sen si -
tive range, meas ured over one hour with maxi mum
av er ag ing af ter one hour warm up at con stant tem -
pera ture.

Noise: < 0.5 % of full scale in most sen si tive range, meas -
ured over a one minute in ter val with maxi mum av er -
ag ing, two stan dard de via tions at con stant
tem pera ture af ter one hour warm up, typi cal.
MA2470A Se ries, 20 pW typi cal.

1.00 mW Power Ref er ence

Fre quency: 50 MHz nomi nal

Out put
Level:

1.00 mW, ± 1.2%/year, ± 0.9% RSS, 
trace able to Na tional Standards

VSWR: < 1.04

Con nec tor: Type N fe male

SEN SOR / CHAN NEL CON TROL

Op er at ing
modes:

Readout: dual chan nel. RF power or volt age.
Power vs. Time: sin gle chan nel graphic of read out
data over ad just able time in ter val. RF power or volt -
age.
Pro file: sin gle chan nel RF peak power graphic dis -
play for analy sis of re peti tive pulse or tran sient
wave forms.
Source Sweep: Sin gle chan nel graphic dis play syn -
chro nized to an RF source.

Range Hold: Cur rent range or se lecta ble 1 through 5.

Av er ag ing Auto- averaging: Mov ing av er age in creases av er ag ing
at low power ranges.
Av er ag ing Types: Auto, Man ual (Mov ing, Re peat)
Man ual Av er age Range: 1, 2, 4, ..., 512
Low- Level Av er ag ing: Low, Me dium, and High set -
tings ap ply post- average low pass fil ter to im prove
visi bil ity at high dis play reso lu tion set tings.
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Limit Lines: Fixed value high and low lim its with audi ble, rear
panel TTL out put, and/or visi ble Pass/Fail alarm in -
di ca tion. Fail ure in di ca tion can be set to latch un til
cleared so that a tran sient fail ure can be eas ily no -
ticed.

Cur sors: Two manu ally ad just able cur sors with power, delta
cur sor power, be tween cur sor power av er age, and
delta time read out dis play.

Delta t 
Reso lu tion: 0.5% of dis play pe riod or 100 ns 

TRIG GER ING

Trig ger
Sources: In ter nal , Ex ter nal TTL, GPIB, Man ual, Con tinu ous

De lay Range: 0.01 to 1000.00 mil li sec onds

De lay 
Reso lu tion: 0.5% of dis play pe riod or 100 ns

In ter nal
Trig ger
Range: 

–10.0 to + 20.0 dBm MA2470A Se ries Sen sors.
Selectable to –45 dBm
MA2469A: –60 to +20 dBm, nom i nal bw 1.2 MHz

In ter nal
Trig ger Level 
Ac cu racy: 1.0 dB, typi cal

Ex ter nal
Trig ger
Range: TTL ris ing or fal ling edge trig ger. BNC in put.

Man ual 
Trig ger: Front Panel soft key

SYS TEM CON FIGU RA TION

Dis play: LCD Graphic dis play with dual chan nel read out
mode and dual peak me ters. Back light and ad just able 
con trast stan dard.

Save/Re call:

Setup 
Mem ory: 10 stor age reg is ters plus RE SET de fault set tings
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Se cure Mode: Erases mem ory in for ma tion upon power ON. De fault 
con di tion is Se cure Mode OFF.

Rear Panel In puts/Out puts

Cal Fac tor
Volt age 
In put
(BNC):

Op er at ing Modes: 
Volt age: Dis play volt age read ing on se lected chan nel.
Volt age pro por tional to fre quency for sen sor cali bra -
tion fac tor com pen sa tion.
Blank ing In put: TTL lev els only. Se lecta ble posi tive
or nega tive po lar ity.

In put Range: 
0 to 20V Reso lu tion: 0.5 mV

Con trol: Ad just able volt age to fre quency rela tion ship

Ana log 
Out put
(BNC): Two out puts con fig ur able to Log or Lin

Op er at ing
Modes: 

Ana log Out: Se lecta ble chan nel ad justed for cali bra -
tion fac tors and other power read ing cor rec tion set -
tings.
Pass/Fail: Se lecta ble TTL High or Low
Chan nel out put: Near real time an a log, uncalibrated.
AC Modu la tion Out put: Out put 1 only.

Out put
Range: –5.0 to 5.0V

Reso lu tion: 0.1 mV

Trig ger In put:

Op er at ing
Modes: Ex ter nal TTL or RF Blank ing.

GPIB In ter -
face:

IEEE- 488.2 and IEC- 625. Im ple ments AH1, SH1, T6, 
LE0, SR1, RL1, PP0, DC1, DT1, C0 and E1.

RS232: Sup ports soft ware down load and GPIB commands.

Par al lel
Printer 
Out put:

Com pati ble with HP Desk jet 540 and 310 Models,
and the Canon BJC80. Other 300 , 500, 600 Se ries
and later HP print ers are typi cally com pati ble. See
printer man ual for DIP switch set tings.
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Gen eral Speci fi ca tions

Gen eral: MIL- T28800E, Type 3, class 5, Style E

Dis play: Flat panel mono chrome LCD graphic with back light.

Op er at ing
Tem pera ture 
Range: 0 to 50° C

Stor age 
Tem pera ture 
Range:

–40 to +70° C

Mois ture: Splash and rain re sis tant, 90% hu mid ity, 
non- condensing

Power 
Re quire -
ments:

AC: 90 to 250 VAC, 47 to 440 Hz, 40 VA Maxi mum
DC: 12 to 24 VDC, reverse pro tected to –36V
Maxi mum in put 30V
Bat tery: > 4 hours us able with 3000 mAh bat tery
and dis play back light on.

Re pla cea ble
Bat tery
(op tional): 

En er gizer model NJ1020
3000 mAh, Ni-MH (op tion ML2400A- 11)

EMI: Com plies with re quire ments for CE mark ing.

War ranty: 1 year stan dard, ad di tional avail able.

Ex ter nal
Di men sions: 

Depth: 15.310" (38.887 cm), Height: 4.060" 
(10.312 cm), Width: 8.540" (21.691 cm)
(stan dard case with feet and no han dle)

Weight: < 3 kg ex clud ing op tional bat tery

Ac ces so ries
Fur nished:

Op era tion and Pro gram ming Man ual
Sen sor Ca ble: One per in put
Power cord plug that matches des ti na tion re quire -
ments.
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SEN SOR - setup

set tle % per read ing 0.10%
meas ure ment mode de fault
range hold auto

SEN SOR - cal fac tor

Source Fre quency
source ( HP 437B & HP 438A ) man ual

source = fre quency
in put sig nal fre quency 50 MHz

source = man ual
cal fac tor 100%
cal ad just 100%
in put sig nal fre quency 50 MHz

source = volts/GHz

start freq 10 MHz 
stop freq 20 GHz
start volt age 0 volts
stop volt age 10 volts

units per cent

SEN SOR - av er ag ing
SYS TEM - setup = read out or power vs. time

Read out MODE STANDARD
mode auto
mode ( HP 437B & HP 438A ) auto

mode = mov ing
mode = re peat
av er ag ing number 64

auto low level av er ag ing low

SYS TEM - setup = pro file

graph av er ag ing state off
be tween cur sor av er age on

SEN SOR - off set

off set type off
off set type ( HP 437B ) off
off set type ( HP 438A ) fixed

off set type = fixed
     off set value 0 dB
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off set type = ta ble
     ta ble number 1
     fre quen cies 0 Hz
     off set val ues 0 dB

SEN SOR - duty cy cle
duty cy cle state off
duty cy cle 100%

CHAN NEL - setup

in put con fig chan 1 = A, chan 2 = off

in put con fig ( HP 437B & HP 438A ) chan 1 = A, chan 2 = off
meas units dBm
meas units ( HP 437B ) dBm
meas units ( HP 438A ) watts
dis play reso lu tion 2 deci mal places
track ing min/max dis play off
CDMA mea sure ments AVERAGE

CHAN NEL - rela tive off

CHAN NEL - lim its

high limit 0 dBm
high limit ( HP 437B ) 90 dBm
high limit ( HP 438A ) 0 dBm
low limit 0 dBm
low limit ( HP 437B ) –90 dBm
low limit ( HP 438A ) 0 dBm
high limit en abled off
low limit en abled off
fail in di ca tor hold off
fail beep con trol off

TRIG GER

SYS TEM - setup = read out or power vs. time
SEN SOR - meas mode = de fault std trig ger mode
SEN SOR - meas mode = mod av er age std trig ger mode
SEN SOR - meas mode = cus tom

TRIG GER - setup
source con tinu ous
sam ple de lay 1 ms
sam ple gate width 20 ms

source = con tinu ous, man ual
trig ger arm ing blank ing off

source = in ter nal A, in ter nal B
trig ger arm ing blank ing off
trig ger type rise
trig ger level > –15 dBm
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source = ex ter nal TTL
trig ger edge rise

SYS TEM - setup = pro file
TRIG GER - setup
source con tinu ous
sam ple de lay 1 ms
sam ple gate width 20 ms

source = con tinu ous, man ual
trig ger arm ing blank ing off

source = in ter nal A, in ter nal B
trig ger arm ing blank ing off
trig ger type rise
trig ger level > –15 dBm

source = ex ter nal TTL
trig ger edge rise

SYS TEM - setup
mode read out

mode=read out
SYS TEM - read out
read out MODE stan dard
Peak/Crest HOLD man ual
Peak/Crest TIME 5 seconds

mode = pro file
SYS TEM - pro file

chan nel 1
data hold representation nor mal
data col lec tion pe ri od 10 ms
dis play trig ger de lay 0 ns

mode = power vs. Time
SYS TEM - pwr vs. Time

chan nel 1
data hold representation nor mal
data display time 1 min

mode = source sweep
SYS TEM - source sweep

chan nel 1
data hold rep re sen ta tion nor mal
source sweep mode fre quency

mode = fre quency
sweep start 10 MHz
sweep stop 20 GHz

mode = power
sweep start –10 dB
sweep stop +10 dB
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mode = pro file, power vs time, source sweep
SYS TEM - con trol

scale top dB value 20 dB 
scale bot tom dB value –50 dB 
read out on
link cur sor off
hold off

SYS TEM - display
bat tery back light on
dis play con trast 5
peak me ter dis play off
frequency/offset display off
GPIB user text display off

back light = timed
time 5 minutes

SYS TEM - sound
key click state off
edit er ror beep off
lim its fail beep chan nel 1 off
lim its fail beep chan nel 2 off
cur sor off screen beep off

SYS TEM - bat tery (if pres ent)
auto power off enable
auto power off time 30 min

SYS TEM - rear panel - GPIB
GPIB ad dress 13 (fac tory pre set only)
emu la tion mode ML24xx (fac tory pre set only)

SYS TEM - rear panel - RS232
mode EXT COMMS
baud rate 9600 (fac tory pre set only)
mo dem re dial count 5

de lay 5 min utes
auto lim its false

range false
power false

SYS TEM - rear panel - BNC
output 1 & 2
mode off
mode = ana log out

chan nel 1
start volts 0 volts
stop volts 5 volts
start dis play value –10 dB
stop dis play value 0 dB
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mode = pass/fail
chan nel 1
pass level high

out put 1 only
mode = AC MOD out put

out put off
po lar ity posi tive

output 2 only
mode = RF blank ing

chan nel 1
out put TTL dur ing zero high

in put 1
blank ing active TTL level high

SYS TEM - rear panel - printer
printer type HP Desk jet 340 

(fac tory pre set only)

SYS TEM - graph ics
con nect graph points on
track ing min max sin gle sweep
graph ref line off
pre- trigger per cent age 10%

SYS TEM - se cure
se cure state off

CAL/ZERO
RF cali bra tor off



A-4 SYSTEM ERROR
MESSAGES

This sec tion de tails some of the front panel er ror mes sages that may
ap pear. In most cases, the er ror con di tion can be eas ily cor rected. If not, 
note the er ror mes sage and con tact the near est Anritsu Serv ice Cen ter
(see Chap ter 2, Ta ble 2-3). 

Er ror Message Meaning

SAVE RE CALL STORE 0

RE CALL EMPTY STORE

SAVE RE CALL STORE NUMBER

Attempting save to or recall from current
store, i.e., 0.

Attempted to recall empty store.

Illegal store number.

NOTE: Save Re call er ror mes sages will only
be seen un der the fol low ing two con di tions:
1. While do ing a save or re call over the GPIB 
with the meas ure ment dis play ac tive on the
front panel.
2. While do ing a save or re call from the front
panel and quickly ex it ing to a meas ure ment
dis play when an er ror is re ported.

SENSOR A over range

SENSOR A under range

Range Hold is selected for Sensor A, but the 
measured value is too large or small for the
range selected.

SEN SOR B over range

SEN SOR B under range

Range Hold is selected for Sen sor B, but the
measured value is too large or small for the
range selected.

CHAN 1 display range Channel 1 display value is greater than
+99.999 dBm or less than –99.999 dBm.

CHAN 2 display range Channel 2 display value is greater than
+99.999 dBm or less than –99.999 dBm.

CHAN I illegal LOG calc Combination of sensor values re sults in an
illegal calculation.

CHAN 2 illegal LOG calc Combination of sensor values re sults in an
illegal calculation.

SENSOR A CAL er ror (xxxx)

SENSOR A CAL 0 dBm invalid

Sensor A Cal 0 failed, xxxx = er ror code

Sensor A Cal 0 dBm failed.

SEN SOR B CAL er ror (xxxx)

SEN SOR B CAL 0 dBm invalid

Sen sor B Cal 0 failed, xxxx = er ror code

Sensor B Cal 0 dBm failed.

SENSOR A NOT ZE ROED

SENSOR A ZERO . . .

SENSOR A ZERO error (xxxx)

as per mes sage

ZERO in progress

ZERO failed xxxx = 4 digit code

SENSOR B NOT ZE ROED

SENSOR B ZERO . . .

SENSOR B ZERO error (xxxx)

as per mes sage

ZERO in progress

ZERO failed xxxx = 4 digit code
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Er ror Message Meaning

SENSOR A not fit ted

READ ING SEN SOR A data

Sensor A is required for the cur rent 
meas ure ment, but is not fitted.

as per message

SENSOR B not fit ted

READ ING SEN SOR B data

Sen sor B is required for the cur rent 
meas ure ment, but is not fitted.

as per message

Printer buffer full

Printer - Check pa per

Printer Error

Try selecting print, when current job finished.

Printer reporting “0ut of paper.”

Printer com mu ni ca tion error.

Chan 1 - NO trig ger

Chan 2 - NO trig ger

Wait ing for trig ger on speci fied chan nel for
more than 6 sec onds

In crease PE RIOD to > 6 ms WARN ING: In pro file mode, when us ing
man ual or con tinu ous trig ger, the data col -
lec tion pe riod must be > 6 ms.

Graph Dis play HELD warn ing mes sage

Up dat ing SEN SOR data Pro gram ming SEN SOR EE PROM

Graph Chan nel Off In any graph mode, the se lected dis play
chan nel is off.

Ext Volts ZERO in prog ress as per mes sage

Put sen sor number limit At tempt to read/write sen sor B setup on
ML2407A

Sen sor A cal fac tor er ror Cal fac tor out of range - sen sor A

Sen sor B cal fac tor er ror Cal fac tor out of range - sen sor B

PUT cur rent mode limit Pre sent con figu ra tion will not al low re -
quested change.

Crest/Peak NOT available CDMA av er age value is less than ap prox i -
mately –27 dBm. Crest and Peak read ings
are not avail able be low this level.

In ter nal er ror (P6) En tered nu meric value out of range

In ter nal er ror (P10) Re quested ac tion NOT al lowed

In ter nal er ror (P20) Cal fac tor edit - du pli cate fre quency en tered

In ter nal er ror (P21) Can not de lete last cal fac tor data pair in se -
lected ta ble, or can not add cal fac tor data
pair in se lected table

In ter nal er ror (P22) Can not de lete 50 MHz cal fac tor in se lected
ta ble

In ter nal er ror (P23) Non valid cal fac tor ta ble

SYSTEM ERROR MESSAGES APPENDIX A 
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Ap pen dix B
GPIB Quick Ref er ence

B-1 INTRODUCTION This ap pen dix con tains quick ref er ence ta bles for all sup ported com -
mands. Na tive mode com mands are sorted by func tional group. For de -
tailed com mand ex pla na tions, ref er to the page ref er ences listed.

B-2 ML24XXA QUICK
REFERENCE

The fol low ing ta bles ref er ence ML24XXA (na tive) mode com mands. A
com mand fol lowed by a (?) in di cates that there is an equiv a lent query
com mand for that func tion (see Ta ble B-13).

Ta ble B-1. BNC Func tional Group Com mands

Com mand Func tion Page
IBBLP Blank ing ac tive TTL level 6-41
OBACM(?) AC modu la tion out put po lar ity 6-58
OBCH(?) BNC out put port chan nel con figu ra tion 6-58
OBDSP(?) BNC ana log out put dis play stop value 6-59
OBDST(?) BNC ana log out put dis play start value 6-59
OBMD(?) BNC out put mode se lect 6-60
OBPL(?) BNC pass/fail pass level 6-60
OBVSP(?) BNC ana log out put stop volt age scale 6-61
OBVST(?) BNC ana log out put start volt age scale 6-61
OBZL(?) BNC RF blank ing out put level 6-61

Ta ble B-2. Cali bra tion Func tional Group Com mands

Com mand Func tion Page
CAL Cali brate the se lected sen sor to 0 dBm 6-21
RFCAL(?) Turn RF ref er ence cali bra tor ON or OFF 6-70
VZERO Zero the BNC in put con nec tor 6-84
ZERO Zero the sen sor 6-85
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Ta ble B-3. Chan nel Func tional Group Com mands

Com mand Func tion Page
CDMEAS(?) Chan nel CDMA measurement 6-21
CHCFG(?) Chan nel in put con fig u ra tion 6-28
CHRES(?) Set chan nel deci mal point reso lu tion 6-29
CHUNIT(?) Set Chan nel units 6-29
FHOLD(?) Fail in di ca tors Hold 6-39
HLIM(?) Set High lim its 6-50
HLIMS(?) Turn on/off High lim its 6-51
HOLD(?) Graph hold 6-52
LLIM(?) Set Low lim its 6-53
LLIMS(?) Turn on/off Low lim its 6-53
MMRST Mini mum and maxi mum Track ing re set 6-54
MNMXS(?) Track mini mum and maxi mum val ues 6-53
REL(?) Rela tive con trol 6-69

Ta ble B-4. Data Out put Func tional Group Com mands

Com mand Func tion Page
ERRLST Re turns the DDE error list 6-36
GMNMX Re turn Graph mini mum and maxi mum val ues 6-40
GRDRQ Re turn Graph Data read out 6-42
MNGDB Out put Min Graph Bi nary Data 6-47
MNGD Out put Min Graph Data 6-54
MXGDB Out put Max Graph Bi nary Data 6-49
MXGD Out put Max Graph Data 6-58
O Re turn dis play chan nel read ing 6-58
OGBD Out put Graph bi nary data 6-64
OGD Out put Graph data 6-65
ON Out put number of chan nel read ings 6-66
STATUS Re plies with the power me ter’s cur rent state code 6-74
STERR Re turns the re sults of the POST or *TST? command 6-76
SYSLD Sets the store number for the saved setup 6-76
SYSRD Out put the saved setup over the GPIB 6-77

Ta ble B-5. Dis play Func tional Group Com mands

Com mand Func tion Page
DCONT(?) Set dis play Con trast 6-33
DCONTD Set dis play con trast down by one 6-33
DCONTU Set dis play con trast up by one 6-33
DISP(?) Dis play ON or OFF 6-33
DPEAK(?) Peak me ter dis play 6-34
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Ta ble B-6. GPIB 488.2 Func tional Group Com mands

Com mand Func tion Page
*CLS Clear GPIB status bytes  6-12
*ESE Event Status Byte en able  6-7, 6-12,

6-103
*ESE? Re turn Event status reg is ter en able mask  6-14
*ESR? Event status reg is ter re quest  6-14
*IDN? Re quest de vice iden ti fi ca tion 6-14
*OPC Op era tions com plete 6-14
*OPC? Op era tions com plete Out put '1' 6-14
*RST Re set de vice  6-105
*SRE Setup serv ice re quest en able reg is ter  6-105
*SRE? Re turn Serv ice Re quest en able reg is ter  6-105
*STB? Re turn status byte reg is ter  6-105
*TRG Per form a trig ger 'GET' com mand 6-16
*TST? Self Test 6-105
OI Re quest de vice indentification 6-66,

6-100,
6-114,
6-126

Ta ble B-7. GPIB Setup Func tional Group Com mands

Com mand Func tion Page
ADDR(?) Change GPIB ad dress 6-17
CONT Continue 6-29
EMUL GPIB emu la tion mode 6-36
FAST(?) Op er ate in non- 488.2 com pli ant mode 6-38
START Ini tial startup self test command 6-74

Ta ble B-8. GPIB Trig ger Func tional Group Com mands

Com mand Func tion Page
GT0 Set to ig nore GET com mand 6-47
GT1 Set 'GET' com mand to TR1 type trig ger 6-47
GT2 Set 'GET' com mand to TR2 type trig ger 6-47
TR0 Trig ger hold mode 6-79, 6-118, 

6-129
TR1 Trig ger im me di ate 6-79, 6-118, 

6-129
TR2 Trig ger with a set tling de lay 6-79, 6-118, 

6-130
TR3 Trig ger free run 6-80, 6-119, 

6-130
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Ta ble B-9. Pro file Setup Func tional Group Com mands

Com mand Func tion Page
CURLK(?) Link cur sors in pro file mode 6-30
DTRGD(?) Dis play Trig ger De lay 6-35
GRAVG(?) Av er age be tween pro file cur sors 6-41
GPRST Re set min/max graph 6-40
GRCP(?) Con nect points on pro file 6-41
GRDATA(?) Dis play Graph Data 6-42
GRFS(?) Pro file Ref er ence line state 6-43
GRMD(?) Pro file and Power vs. Time Mode Chan nel Selection 6-43
GRPIX(?) Pro file type 6-43
GRPRD(?) Pro file data col lec tion pe ri od 6-44
GRPTP(?) Graph Pretrig ger Percentage 6-44
GRSWP(?) Sweep to Sweep av er ag ing 6-45
GRSWR Re set Pro file Sweep to Sweep Av er ag ing 6-45
GRTMM(?) Pro file Min/Max track ing mode 6-46
GRYB(?) Set pro file Y- axis bot tom scale 6-46
GRYT(?) Set pro file Y- axis top scale 6-44

Ta ble B-10. Sen sor Func tional Group Com mands

Com mand Func tion Page
AVG(?) Sets the av er ag ing type for the sen sor 6-17
AVGLL(?) Auto low level av er ag ing 6-19
AVGM Man ual Av er ag ing 6-19
CFADJ(?) Cal Ad just 6-21
CFCAL(?) Cal fac tor man ual set ting 6-22
CFFRQ(?) Cal Fac tor Fre quency value 6-22
CFSRC(?) Cal Fac tor Source 6-23
CFUADD Add an en try pair to a cal fac tor table 6-23
CFUCT Clear cal fac tor table 6-24
CFUID(?) Cal fac tor ta ble identity 6-24
CFULD Cal fac tor ta ble bi nary load 6-25
CFUPT Pre set cal fac tor table 6-25
CFURD Cal fac tor ta ble bi nary read 6-25
CFUSAV Cal fac tor ta ble save 6-26
CFUSEL Cal fac tor ta ble select 6-26
CFUTBL Cal fac tor tables 6-27
CFUUSE Cal fac tor ta bles used 6-27
CFUVLD Valid ta ble check 6-27
CFVAL Cur rent cal fac tor value 6-27
CVSPF(?) VGHz cal fac tor stop fre quency 6-31
CVSPV(?) VGHz cal fac tor stop volt age 6-31
CVSTF(?) VGHz cal fac tor start fre quency 6-31
CVSTV(?) VGHz cal fac tor start volt age 6-32
DUTY(?) Duty cycle 6-35
DUTYS(?) Duty cy cle state 6-35
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Com mand Func tion Page
OFFCLR Clear an off set ta ble 6-62
OFFFIX(?) Off set fixed value 6-62
OFFTBL(?) Se lect an off set ta ble 6-62
OFFTBR Out put an off set ta ble 6-63
OFFTBU Up date an off set ta ble 6-63
OFFTYP(?) Off set type to use 6-64
OFFVAL Sen sor Off set Value 6-64
RGH(?) Range Hold Sen sor 6-70
SENMM(?) Sen sor Meas ure met mode 6-71
SENSTL(?) Set Sen sor Set tle Per cent age 6-72
SEN TYP Re turn sen sor in for ma tion 6-72

Ta ble B-11. Sys tem Func tional Group Com mands

Com mand Func tion Page
*RCL Re call a stored setup 6-10
*SAV Save con figu ra tion 6-15
BAUTS(?) Bat tery Auto State 6-20
BAUTT(?) Bat tery Auto shut off af ter x min utes 6-20
BUFF GPIB re sponse buff er ing enabled 6-20
CUR Cur sor move ment in Power vs. Time and Source Sweep modes 6-30
DBLGHT(?) Bat tery LCD Back light mode 6-32
DBLTIM(?) Auto Back light OFF timer set ting 6-32
ENTERR(?) En try Er ror beep 6-36
FBEEP(?) Fail Beep On/Off 6-39
FROFF(?) Fre quency/Off set display 6-39
FRST Fac tory Reset 6-40
GRAUTO Auto scal ing 6-41
GRDDT(?) Power vs. Time data dis play time 6-42
KEYCK(?) Turn key click sound on or off 6-52
MODDEL Mo dem re dial de lay time 6-55
MODINIT Ini tial ize modem 6-55
MODLIM Autodial en able for lim its fail ure 6-56
MODPH Autodial phone number 6-56
MODPWR Autodial en able for power on 6-56
MODRED Re dial count 6-57
MODRNG Autodial en able for range error 6-57
OPMD(?) Op era tion mode 6-66
PCRH(?) Peak Crest  Hold 6-67
PCRST Peak Crest  Reset 6-67
PCRT(?) Peak Crest  Hold Time 6-67
PRINT Send de tails to the con nected printer 6-68
PRNSEL Se lect the type of printer 6-68
RDMODE(?) Set Read out Mode 6-69
RSBAUD(?) Set the RS232 Baud rate 6-70
SE CURE(?) Se cure sys tem state 6-71
SRCMOD(?) Source sweep mode 6-72
SRCSTRFQ(?) Source sweep start frequency 6-73
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SRCSPFRQ(?) Source sweep stop frequency 6-73
SRCSTPWR(?) Source sweep start power 6-74
SRCSPPWR(?) Source sweep stop power 6-73
SRCSTAT Source sweep status request 6-73
SYSLNM Saved set naming 6-77
TEXT(?) User text command 6-78
TEXTS(?) User text dis play command 6-78

Ta ble B-12. Trig ger Func tional Group Com mands

Com mand Func tion Page
GTARM(?) Set pro file trig ger arm ing 6-47
GTDLY(?) Set pro file trig ger sam ple de lay 6-48
GTGW(?) Set pro file trig ger gate width 6-48
GTLVL(?) Set pro file trig ger level 6-48
GTSRC(?) Set pro file Trig ger source 6-49
GTTYP(?) Set pro file trig ger type 6-48
GTXTTL(?) Set pro file ex ter nal trig ger edge 6-50
LINK(?) Link graph and read out trigger 6-53
TRGARM(?) Trig ger arm ing 6-80
TRGDLY(?) Trig ger sam ple de lay 6-81
TRGGW(?) Set trig ger gate width 6-81
TRGLVL(?) Set trig ger level 6-82
TRGMODE Change trig ger mode 6-82
TRGSRC(?) Set trig ger source 6-83
TRGTYP(?) Set Trig ger type 6-83
TRGXTTL(?) Set ex ter nal trig ger edge type 6-84

Ta ble B-13. ML24XXA Na tive Mode Query Com mands

Query Re turned String Page
ADDR? ADDR <VAL> 6-17
AVG? <S> AVG <S>,<MODE>,<VAL> 6-17
AVGLL? <S> AVGLL <S>,<MODE> 6-19
BAUTS? BAUTS <STATE> 6-20
BAUTT? BAUTT <VAL> 6-20
CDMEAS? <c> CDMEAS <AVG | PEAK | CREST> 6-21
CFADJ? <S> CFADJ <S>,<UNITS>,<VAL> 6-21
CFCAL? <S> CFCAL <S>,<UNITS>,<VAL> 6-22
CFFRQ? <S> CFFRQ <S>,<VALUE> 6-22
CFSRC? <S> CFSRC <S>,<SOURCE> 6-23
CFUID? <S>,<TA BLE NO> CFUID <S>,<TA BLE NO>,<IDEN TITY> 6-24
CFUNITS? <S> CFUNITS <S>,<UNITS> 6-24
CHCFG? <C> CHCFG <C>,<CONFIG> 6-28
CHRES? <C> CHRES <C>,<VAL> 6-29
CHUNIT? <C> CHUNIT <C>,<UNITS> 6-29
CURLK? CURLK <STATE> 6-30
CVSPF? <S> CVSPF <S>,<VAL> 6-31
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Query Re turned String Page
CVSPV? <S> CVSPV <S>,<VAL> 6-31
CVSTF? <S> CVSTF <S>,<VAL> 6-31
CVSTV? <S> CVSTV <S>,<VAL> 6-32
DBLGHT? DBLGHT <MODE> 6-32
DBLTIM? DBLTIM <VAL> 6-32
DCONT? DCONT <VAL> 6-33
DISP? DISP <STATE> 6-33
DPEAK? DPEAK <MODE> 6-34
DTRGD? DTRGD <VAL> 6-35
DUTY? <S> DUTY <S>,<DUTY CYCLE> 6-35
DUTYS? <S> DUTYS <S>,<STATE> 6-35
ENTERR? ENTERR <STATE> 6-36
FBEEP? <C> FBEEP <C>,<STATE> 6-39
FHOLD? <C> FHOLD <C>,<STATE> 6-39
FROFF? FROFF <STATE> 6-39
GRAVG? GRAVG <STATE> 6-41
GRCP? GRCP <STATE> 6-41
GRDATA? GRDATA <STATE> 6-42
GRDDT? GRDDT <TIME>,<UNITS> 6-42
GRFS? GRFS <STATE> 6-43
GRMD? GRMD <C> 6-43
GRPIX? GRPIX <MODE> (MODE can be AVG in power vs. time mode) 6-43
GRPTP? GRPTP <VAL> 6-44
GRPRD? GRPRD <VAL> 6-44
GRSWP? <S> GRSWP <S>,<VAL> 6-45
GRSWS? GRSWS <STATE> 6-45
GRTMM? GRTMM <MODE> 6-46
GRYB? GRYB <VAL> 6-46
GRYT? GRYT <VAL> 6-46
GTARM? GTARM <STATE> 6-47
GTDLY? GTDLY <VAL> 6-48
GTGW? GTGW <VAL> 6-48
GTLVL? GTLVL <VAL> 6-48
GTSRC? GTSRC <SOURCE> 6-49
GTTYP? GTTYP <TYPE> 6-50
GTXTTL? GTXTTL <TYPE> 6-50
HLIM? <C> HLIM <C>,<VAL> 6-50
HLIMS? <C> HLIMS <C>,<STATE> 6-51
HOLD? HOLD <STATE> 6-52
IBBLP? IBBLP <po lar ity> 6-41
KEYCK? KEYCK <STATE> 6-52
LINK? LINK <STATE> 6-53
LLIM? <C> LLIM <C>,<VAL> 6-53
LLIMS? <C> LLIMS <C>,<STATE> 6-53
MNMXS? <C> MNMXS <C>,<STATE> 6-55
MODDEL? MODDEL <value> 6-55
MODLIM?  MODLIM <true> or <false> 6-56
MODPH? MODPH <phone_num ber> 6-56
MODPWR? MODPWR <true> or <false> 6-56
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Query Re turned String Page
MODRED? MODRED <count> 6-57
MODRNG? MODRNG <true> or <false> 6-57
OBACM? OBACM <PO LAR ITY> 6-58
OBCH? <PORT> OBCH <PORT>,<C> 6-58
OBDSP? <PORT> OBDSP <PORT>,<UNITS>,<VAL> 6-45
OBDST? <PORT> OBDST <PORT>,<UNITS>,<VAL> 6-59
OBMD? <PORT> OBMD <PORT>, <MODE> 6-60
OBPL? <PORT> OBPL <PORT>,<LEVEL> 6-60
OBVSP? <PORT> OBVSP <PORT>,<VAL> 6-61
OBVST? <PORT> OBVST <PORT>,<VAL> 6-61
OBZL? OBZL <LEVEL> 6-61
OFFFIX? <S> OFFFIX <S>,<VAL> 6-62
OFFTBL? <S> OFFTBL <S>,<VAL> 6-62
OFFTYP? <S> OFFTYP <S>,<TYPE> 6-64
OPMD? OPMD <MODE> 6-66
PCRH? PCRH <TIMED | MAN> 6-67
PCRT? PCRT <time>[sec onds] 6-67
PRNSEL? PRNSEL <printer> 6-68
RDMODE? RDMODE <STAND | CDMA> 6-69
REL? <C> REL <C>,<MODE> 6-69
RFCAL? RFCAL <STATE> 6-70
RGH? <S> RGH <S>,<VAL> 6-70
RSBAUD? RSBAUD <VAL> 6-70
RSMODE? RSMODE <state> 6-70
SE CURE? SE CURE <STATE> 6-71
SENMM? <S> SENMM <S>,<MODE> 6-71
SENSTL? <S> SENSTL <S>,<MODE> 6-72
SRCMOD? SRCMOD <MODE> 6-72
SRCSPFRQ? SRCSPFRQ <FREQ> 6-73
SRCSTFRQ? SRCSTFRQ <FREQ> 6-73
SRCSPPWR? SRCSPPWR <POWER> 6-73
SRCSTPWR? SRCSTPWR <POWER> 6-74
SYSLNM? <STORE NO> SYSLNM <STORE NO>,<STORE NAME> 6-77
TEXT? TEXT <TEXT STRING> 6-78
TEXTS? TEXTS <STATE> 6-78
TRGARM? <C>* TRGARM <C>,<STATE> 6-80
TRGDLY? <C>* TRGDLY <C>,<VAL> 6-81
TRGGW? <C>* TRGGW <C>,<VAL> 6-81
TRGLVL? <C>* TRGLVL <C>,<VAL> 6-82
TRGMODE? TRGMODE<MODE> 6-82
TRGSRC?<C>* TRGSRC <C>,<SOURCE> 6-83
TRGTYP? <C>* TRGTYP <C>,<TYPE> 6-83
TRGXTTL? <C>* TRGXTTL <C>,<TYPE> 6-84
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B-3 ML4803A QUICK
REFERENCE

The fol low ing ta bles ref er ence ML4803A emulation mode com mands.

Ta ble B-14. ML4803A Em u la tion Mode Com mands

Com mand Func tion Page
AVE Sen sor av er ag ing setting 6-88
CAL Set the user cal fac tor value 6-65
CCA Clear the user cal fac tor to zero 6-89
CDJ Per form a Cal 0 dBm 6-89
COF Clear the off set value to zero 6-89
COS Turn ON the 50 MHz, 0 dBm RF cal i bra tor output 6-89
CRF Clear the ref er ence value to zero 6-89
CST Turn OFF the 50 MHz, 0 dBm RF cal i bra tor out put 6-89
DBM Sets the dis play chan nel units to dBm 6-89
DBR Set the dis play chan nel units to dB and takes the rel a tive value 6-89
EMUL GPIB emu la tion mode 6-89
MCA Set the cal fac tor value at the spec i fied mem ory lo ca tion in dBm 6-90
MCC Clears the cal fac tor value at the spec i fied mem ory location 6-90
MCO Clears the off set value at the spec i fied mem ory location 6-90
MCQ Clears the frequency value at the spec i fied mem ory lo ca tion 6-90
MCR Clears the reference value at the spec i fied mem ory lo ca tion 6-91
MCT Clears all values at the spec i fied mem ory lo ca tion 6-91
MDI Dis able mem ory store set ting and use 6-91
MEN En able set ting of the mem ory stores and ap ply the last mem ory store configured 6-91
MFG Set the fre quency value at the spec i fied mem ory lo ca tion in GHz 6-91
MFM Set the fre quency value at the spec i fied mem ory lo ca tion in MHz 6-91
MOF Set the offset value at the spec i fied mem ory lo ca tion in dBm 6-92
MRF Set the reference value at the spec i fied mem ory lo ca tion in dBm 6-92
ODT Out put the cur rent cal i bra tion fac tor, off set value, and ref er ence level 6-92
OFF Set sen sor off set value 6-93
OI? Re quest identity 6-93
OMR Out put a mem ory store set of data 6-93
OPW Re quest for chan nel reading 6-94
REF Set the ref er ence value 6-96
RNG Sen sor mea sure ment range hold 6-96
SRQ Turns on or off the SRQ on out put data ready 6-96
STA Re start av er ag ing reading 6-97
WAT Set the dis play chan nel unit to Watts 6-97
ZAJ Zero the sensor 6-97
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B-4 HP 436A QUICK
REFERENCE

The fol low ing ta ble ref er ences HP 436A emulation mode com mands.

Ta ble B-15. HP 436A Emulation Mode Com mands

Com mand Func tion Page
+ Disable cal factors 6-98
– Enable cal factors 6-98
1, 2, 3, 4 & 5 Set sensor operating range 6-98
9 Auto range 6-98
A Watt 6-98
B dB (rel) 6-99
C dB (ref) 6-99
D dBm 6-99
EMUL Select emulation mode 6-99
H Hold mode 6-99
I Trigger without settling 6-100
OI Identification 6-66,

6-100,
6-114,
6-126

R Free run mode 6-100
T Trigger with settling 6-100
V Free run mode with settling 6-100
Z Zero sensor 6-100
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B-5 HP 437B QUICK
REFERENCE

The fol low ing ta ble ref er ences HP 437B emulation mode com mands.

Ta ble B-16. HP 437B Emu la tion Com mands

Com mand Func tion Page
*CLS Clear GPIB status bytes 6-12, 6-103
*ESE Event Status Byte en able 6-7, 6-12,

6-103
*ESE? Re turn Event status reg is ter en able mask 6-14, 6-54,

6-104
*ESR? Event status reg is ter re quest 6-14, 6-54,

6-104
*RST Re set de vice  6-105
*SRE Setup serv ice re quest en able reg is ter  6-105
*SRE? Re turn Serv ice Re quest en able reg is ter  6-105
*STB? Re turn status byte reg is ter  6-105
*TST? Self Test 6-105
@1 Set SRE mask 6-106,

6-120
CL Cal Ad just 6-106,

6-121
CS Clear all status bytes 6-106,

6-122
CT Clear cal fac tor table 6-107
DA Dis play All 6-107,

6-122
DC Duty cy cle state 6-107
DD Dis play dis able 6-107,

6-122
DE Dis play en able 6-108,

6-122
DF Dis play dis able 6-108
DR Set GPIB ad dress 6-108,

6-123
DY Duty cycle 6-108
EMUL GPIB emu la tion mode 6-108
EN En ter command 6-109
ET En ter cal fac tor ta ble data 6-109
EX Exit 6-109
FA Auto av er age 6-110,

6-123
FH Av er age hold  6-110,

6-123
FM Set av er age value 6-110,

6-124
FR Fre quency of the in put signal 6-110
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Com mand Func tion Page
GT Set group trig ger 6-111,

6-124
ID Re turn iden ti fi ca tion string 6-111
IDN? HP437 iden tity re quest 6-111
KB Cali bra tion fac tor 6-111,

6-124
LG Set log units 6-112,

6-125
LH Set high limit 6-112,

6-125
LL Set low limit 6-112,

6-125
LM Lim its check state 6-112,

6-125
LN Set lin ear units 6-113,

6-126
OC Set cali bra tor state 6-126
OD Out put display 6-113
OF Off set state 6-113
OI Identification 6-66,

6-100,
6-114,
6-126

OS Set off set value 6-114,
6-126

PR Pre set the unit 6-114,
6-126

RA Auto Range 6-114,
6-127

RC Re call setup 6-114,
6-127

RE Dis play deci mal resolution 6-115
RF Set ref er ence cal fac tor for a table 6-115
RH Range hold 6-115,

6-127
RL Rela tive mode 6-116,

6-127
RM Range hold set 6-116,

6-128
RV Read serv ice re quest mask value. 6-116,

6-128
SE Se lect cal fac tor table 6-116
SM Status mes sage 6-117,

6-128
SN Cal ta ble iden tity update 6-117
ST Store setup 6-74
SV Save cal fac tor table 6-118
TR0 Trig ger hold mode 6-79,

6-118,
6-129

B-12 ML2400A OM

HP 437B QUICK REFERENCE APPENDIX B



Com mand Func tion Page
TR1 Trig ger im me di ate 6-79,

6-118,
6-129

TR2 Trig ger with a set tling de lay 6-79,
6-118,
6-130

TR3 Trig ger free run 6-80,
6-119,
6-130

ZE Zero sen sors 6-119,
6-130
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B-6 HP 438A QUICK
REFERENCE

The fol low ing ta ble ref er ences HP 438A emu la tion mode com mands.

Ta ble B-17. HP 438A Emu la tion Com mands

Com mand Func tion Page
?ID Re turn ID string 6-120
@1 Set SRE mask 6-106
AD Con fig to A-B 6-120
AP Con fig to A 6-121
AR Set dis play A / B  6-121
BD Set dis play B – A  6-121
BP Set sin gle sen sor B dis play  6-121
BR Set dis play B / A  6-121
CL Cal Ad just   6-106,

6-121
CS Clear all status bytes 6-106,

6-122
DA Dis play All 6-107,

6-122
DD Dis play dis able 6-107,

6-122
DE Dis play en able 6-108,

6-122
DR Set GPIB ad dress 6-108,

6-123
EMUL GPIB emu la tion mode 6-123
FA Auto av er age 6-110,

6-123
FH Av er age hold 6-110,

6-123
FM Set av er age value 6-110,

6-124
GT Set group trig ger 6-111,

6-124
KB Cali bra tion fac tor 6-111,

6-124
LG Set log units 6-112,

6-125
LH Set high limit 6-112,

6-125
LL Set low limit 6-112,

6-125
LM Lim its check state 6-112,

6-125
LN Set lin ear units 6-113,

6-126
OC Set cali bra tor state 6-126
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Com mand Func tion Page
OI Identification 6-66,

6-100,
6-114,
6-126

OS Set off set value 6-114,
6-126

PR Pre set the unit 6-114,
6-126

RA Auto Range 6-114,
6-127

RC Re call setup 6-114,
6-127

RH Range hold 6-115,
6-127

RL Rela tive mode 6-116,
6-127

RM Range hold set 6-116,
6-128

RV Read serv ice re quest mask value. 6-116,
6-128

SM Status mes sage 6-117,
6-128

ST Store setup 6-74,
6-117,
6-129

TR0 Trig ger hold mode 6-79,
6-118,
6-129

TR1 Trig ger im me di ate 6-79,
6-118,
6-129

TR2 Trig ger with a set tling de lay 6-79,
6-118,
6-130

TR3 Trig ger free run 6-80,
6-119,
6-130

ZE Zero sen sors 6-119,
6-130
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B-7 HP-IB SUPPORT The fol low ing ta bles list HP- IB com mands for the HP 437B and HP
438A power me ters, and which com mands are sup ported in the Anritsu
ML2400A Se ries power me ter. Re stric tions, if any, are also listed. Com -
mands that are not sup ported will be ig nored.

HP 437B Com mands

Mne monic Ac tion Sup ported? Re stric tions

CL CAL 0 dBm Yes None

*CLS Clear Status Yes None

CS Clear status Yes None

CT0-CT9 Sen sor data tables Yes None

DA Set all screen pixels Yes None

DC0 Duty cy cle OFF Yes None

DC1 Duty cy cle ON Yes None

DD Dis able display Yes DISP OFF re stric tions: Screen and
min/max not up dated, Rela tive not active

DE Dis play enable Yes DISP ON. None.

DF Dis able Display Yes see DD

DN Down arrow No Not supported

DU User message No Not supported

DY Duty cycle Yes None

EN En ter msg terminator Yes None

ERR? Er ror query No Not supported

*ESR? Read event reg Yes None

*ESE Set event en able reg Yes None

*ESE? Read event en able reg Yes None

ET0-ET9 Edit cal fac tor table Yes None

EX Exit Yes None

FA Auto average Yes None

FH Av er age hold Yes None

FM Man ual average Yes None

FR Set frequency Yes Switch to fre quency cal fac tor source.

GT0 Ig nore GET Yes None

GT1 TR1 on GET Yes None

GT2 TR2 on GET Yes None

GZ Terminator Yes None

HZ Terminator Yes None

ID Re turn ID string Yes None

IDN? Re turn ID string Yes None

KB Set cal factor Yes None

KZ Terminator Yes None

LG Units to dBm Yes None

LH Set high limit Yes On chan nel not sen sor.

LL Set low limit Yes On chan nel not sensor

LM0 Limit check off Yes Both high and low off as HP 437B
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Mne monic Ac tion Sup ported? Re stric tions

LM1 Limit check on Yes Both high and low on as HP 437B

LN Units to Watts Yes None

LP Learn mode1 No Not supported

LT Left arrow No Not supported

MZ Terminator Yes None

OC0 RF cali bra tor off Yes None

OC1 RF cali bra tor on Yes None

OD Ou put dis play text Yes Sup ports read ing out put and Cal fac tor 
ta ble out put only (F=Fac tory ta ble).

OF0 Off set off Yes None

OF1 Off set on Yes None

OS Set off set value Yes OS DOEN not supported

PCT Terminator Yes None

PR Preset Yes None

RA Auto range Yes None

RC Re call setup Yes Lim ited to 10 stores

RE Resloution Yes Set screen deci mal places

RF0-RF9 Sen sor cal factors Yes None

RH Range hold Yes None

RL0 Rela tive mode off Yes None

RL1 New rela tive value Yes None

RL2 Use old rela tive value Yes None

RM Set sen sor range Yes ML2400A ranges

*RST Reset Yes None

RT Right arrow No Not supported

RV Read SRE Yes None

SE Se lect data table Yes None

SM Status ouput Yes As much as has mean ing for ML2400A.
Set to 0 if not used

SN0-SN9 Se rial number Yes None

SP Special No Not supported

*SRE Set SRQ enables Yes None

*SRE? Read SRQ enables Yes None

ST Store setup Yes Lim ited to 10 stores

*STB? Read status byte Yes None

TR0 GPIB trig ger hold Yes None

TR1 Im me di ate trigger Yes None

TR2 Set tled trigger Yes None

TR3 Trig ger hold off Yes None

*TST? Selftest Yes Al ways re turns 0

UP Up arrow No Not supported

@1 Status mask Yes None

@2 Learn mode 2 No Not supported

% Terminator Yes None

HP 438A Com mands

Mne monic Ac tion Sup ported? Re stric tionsMne monic Ac tion Sup ported? Re stric tions
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Mne monic Ac tion Sup ported? Re stric tions

AD Con fig to A-B Yes None

AE Se lect sen sor A Yes None

AP Con fig to A Yes None

AR Con fig A/B Yes None

BD Con fig to B-A Yes None

BE Se lect sen sor B Yes None

BP Con fig to B Yes None

BR Con fig to B/A Yes None

CL CAL 0 dBm Yes None

CS Clear status Yes None

DA Set all screen pixels Yes None

DD Dis able display Yes DISP OFF re stric tions: Screen and min/ -
max not up dated, Rela tive not ac tive.

DE Dis play enable Yes DISP ON. None.

DO Dis play to offset No Not supported

EN En ter msg terminator Yes None

FA Auto average Yes None

FH Av er age hold Yes None

FM Man ual average Yes None

GT0 Ig nore GET Yes None

GT1 TR1 on GET Yes None

GT2 TR2 on GET Yes None

KB Set cal factor Yes None

LG Units to dBm Yes None

LH Set high limit Yes On chan nel not sen sor.

LL Set low limit Yes On chan nel not sensor

LM0 Limit check off Yes Both high and low off as HP437B

LM1 Limit check on Yes Both high and low on as HP437B

LN Units to Watts Yes None

LP1 Learn mode1 No Not supported

LP2 Learn mode2 No Not supported

OC0 RF cali bra tor off Yes None

OC1 RF cali bra tor on Yes None

OS Set off set value Yes OS DOEN not supported

PR Preset Yes None

RA Auto range Yes None

RC Re call setup Yes Lim ited to 10 stores

RH Range hold Yes None

RL0 Rela tive mode off Yes None

RL1 New rela tive value Yes None

RM Set sen sor range Yes ML2400A ranges

RV Read SRE Yes None

SM Status ouput Yes As much as has mean ing for ML2400A.
Set to 0 if not used

ST Store setup Yes Lim ited to 10 stores
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Mne monic Ac tion Sup ported? Re stric tions

TR0 GPIB trig ger hold Yes None

TR1 Im me di ate trigger Yes None

TR2 Set tled trigger Yes None

TR3 Trig ger hold off Yes None

@1 Status mask Yes None

?ID Re turn ID string Yes None

NOTES

The Fac tory cal fac tor ta ble can be read by send ing an ‘F’ in stead of the 
ta ble number.

The HP 438 emu la tion mode sup ports the HP 437 cal fac tor ta ble com -
mands on the ML2400A Se ries. This al lows the cal fac tor ta bles to up -
dated or read since the ML2400A Se ries sup ports cal fac tor ta bles.

ML2400A OM B-19/B-20

APPENDIX B HP-IB SUPPORT



Ap pen dix C
Menu Maps

C-1 INTRODUCTION The ML2400A Se ries Power Me ter is driven by five main menus; Sen sor, Chan -
nel, Trig ger, Sys tem, and Cal/Zero, each ac cessed by a key on the front panel.
This ap pen dix con tains menu list ings rep re sent ing the lev els of the avail able
menus. Each menu be gins on the left with the front panel key for that menu,
with each sub se quent softkey level in dented from there. Avail able choices,
ranges, or lim its are shown in ital ics where ap pro pri ate. GPIB com mands that
are re lated to the menu se lec tions are shown on the far left in brack ets. Re fer
to Chap ter 6, GPIB Op er a tion for in for ma tion on us ing GPIB.

Note that many menu choices are con di tional de pend ing upon the me ter’s op -
er a tion mode, so that some menu op tions may not al ways be avail able as
shown. Re fer to Chap ter Four, Op er a tion, for more de tailed ex pla na tions of
menu func tions.

C-2 SENSOR MENU The Sen sor menu pres ents con trols for sen sor data pro cess ing.

  Sen sor

Setup

SEN SOR NOT in ML2407A

A | B

[SENSTL] SET TLE% per read ing } avail able in read out and power vs. time sys tem
} setup modes with de fault mea sure ment mode 
} and read out mode = stan dard

0.01 to 10%

[SENMM] Mea sure ment MODE } avail able in read out and power vs. time 
} sys tem setup modes and 
} read out mode = stan dard

De fault | mod av er age | cus tom

[RGH] Range HOLD } not avail able in power vs. time sys tem setup
} mode

Auto | 1 to 5

CalFactor

SEN SOR } not in ML2407A

A | B

[CFSRC, CFVAL] SOURCE
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Fre quency | man ual | vghz

SETUP } if source = VGHz only

[CVSTF] START Freq

10kHz to 122GHz

[CVSPF] STOP Freq

10kHz to 122GHz

[CVSTV] START Volts

-0.5V to 20.5V

[CVSPV] STOP Volts

-0.5V to 20.5V

[CFFRQ] In put sig nal FREQuency } if source = FREQ or MAN UAL

10kHz to 122GHz

[CFUSL, CFUTBL,] USE TA BLE } if source = VGHz or FREQ
[CFUUSE, CFUVLD]

Fac tory | 1 to max ta bles | fac tory + “1 to  max ta bles” 
max ta bles = 10 but de ter mined by space in sen sor EEPROM

[CFUNITS] %/dB

[CFUADD, CFULD,] EDIT ta ble } if source = VGHz or FREQ
[CFURD]

TA BLE

1 to max ta bles

EDIT val ues

down

up

CHANGE

FREQuency

10kHz to 122GHz
de ter mined by fit ted sen sor

FACTOR

150% to 0.07%
–1.76dB to 31.55dB

DONE

IN SERT

FREQuency

10kHz to 122GHz
de ter mined by fit ted sen sor
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FACTOR

150% to 0.07%
–1.76dB to 31.55dB

DONE

DE LETE

[CFUSAV] SAVE to sen sor

NO

YES

[CFUCT] CLEAR ta ble

NO

YES

[CFUPT] PRESET ta ble

NO

YES

[CFUID] IDEN TITY

up to 7 char ac ters

<<

>>

SE LECT

ENTER

exit when val ues changed but NOT saved to sen sor

DIS CARD
CAN CEL
SAVE

[CFCAL] user cal FACTOR } if source = MAN UAL only

150% to 0.07%
–1.76dB to 31.55dB

[CFADJ] CAL AD JUST } if source = MAN UAL only

150% to 0.07%
–1.76dB to 31.55dB

[AVG, AVGM] Av er aging (read out and power vs time modes)

SEN SOR } not in ML2407A

A | B

Av er aging MODE
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Auto | mov ing | re peat | off

[AVG] Av er aging NUMBER } if mode = MOVING or RE PEAT

1 to 512

[AVGLL] Auto LOW LEVEL av er ag ing

Off \ low \ me dium \ high

Av er aging ( pro file and source sweep modes )

[AVG, GSWP] Sen sor A av er age NUMBER

1 to 512

[AVG, GSWP] Sen sor B av er age NUMBER

1 to 512

[GRSWR] Sweep av er age RE SET } if state = ON

[GRAVG] Be tween CUR SOR av er ag ing

On | off

[GRSWS] Graph av er ag ing STATE

on | off

Off set

SEN SOR } not in ML2407A

A | B

[OFFTYP] off set TYPE

off | fixed | ta ble

[OFFFIX, OFFVAL] off set VALUE } if type = FIXED

-99.99dB to +99.99dB

[OFFTBL, OFFTBR, ] off set TA BLE } if type = TA BLE
[OFFTBU, OFFVAL]

1 to 5

EDIT } if type = TA BLE

NEXT

Freq

10kHz to 122GHz

Off set

-99.99dB to +99.99dB

down

up

EN TRY
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1 to 200

[OFFCLR] CLEAR se lected ta ble } if type = TA BLE

Duty cy cle

SEN SOR } not in ML2407A

A | B

[DUTYS] Duty cy cle STATE

On | off

[DUTY] DUTY cy cle

100% to 0.1%

[RGH] Rnge Hold
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C-3 CHANNEL MENU The Chan nel menu con trols the op er a tion of a dis play chan nel. There are two
dis play chan nels, Chan nel 1 and Chan nel 2. Chan nel 1 ap pears at the top of
the read out dis play and chan nel 2 at the bot tom.

  Chan nel

Setup

CHAN NEL

1 | 2

[CHCFG] IN PUT con fig u ra tion

Off | A | B | A-B | B-A | A/B | B/A | EXT V
dual sen sor configs NOT in ML2407A
ExtV only avail able if sys tem setup mode=Read out

[CHUNIT] Mea sure ment UNITS

dB(m) | W | dBuV | dBmV 
V when in put config = EXT V

[CHRES] Dis play dec i mal RES O LU TION

1 | 2 | 3

[CDMEAS] CDMA measurements } if in CDMA mea sure ment mode

AV ER AGE | PEAK | CREST

[PCRST] RE SET peak/crest } if CDMA = PEAK or CREST

[MNMXS, GMNMX] Tracking MIN/MAX dis play

On | off

[MMRST] RE SET tracked min/max } if MIN/MAX = ON

[REL] Rel 1 } if chan nel 1 = ON

[REL] Rel 2 } if chan nel 2 = ON

Limits

CHAN NEL

1 | 2

[HLIM] HIGH Limit

-99.99dB to +99.99dB
7dBuV  to 207dBuV
-53dBmV to 147dBmV
0 to 50W
0 to 20V
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[LLIM] LOW Limit

-99.99dB to +99.99dB
7dBuV  to 207dBuV
-53dBmV to 147dBmV
0 to 50W

[HLIMS] HIGH State

On | off

[LLIMS] LOW State

On | off

[FHOLD] Fail in di ca tor HOLD

On | off

[FBEEP] Fail BEEP con trol

On | off
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C-4 TRIGGER MENU The Trig ger menus are al ways avail able in PROFILE op er a tion mode, as se -
lected from the Sys tem menu. In READOUT and POWER vs. TIME modes,
the trig ger setup menus are avail able if a sen sor used on a dis play chan nel has
its  SENSOR|Setup|MODE set to CUSTOM. In READOUT mode, the trig ger
setup menus are avail able if the mode is set to Int A, Int B (ML2408A only),
EXTTTL, Man ual or Con tin u ous. In CDMA Read out mode, de fault trig ger set -
tings are used and can not be changed.

  Trig ger } only avail able if a sen sor used on a dis play 
} chan nel is in “cus tom mea sure ment mode” and
} sys tem setup mode = READ OUT or Power 
} vs. TIME; or if sys tem setup mode = 
} PRO FILE; or link read out/pro file trig ger = ON
} chan nels only avail able if ON

Setup

[TRGMODE] CHAN NEL } only avail able if sys tem setup mode = Read out or
} Power vs. Time, both with “link trig gers” OFF

1 | 2 | 1&2

[TRGSRC, GTSRC] SOURCE } int B not avail able in ML2407A

Con tin u ous | int A | int B | EXT TTL | man ual

[TRGDLY, GTDLY] Sam ple DE LAY

0 to 1 sec ond

[TRGGW, GTGW] Sam ple gate WIDTH

100ns to 7 sec onds

[TRGARM, GTARM] Trig ger ARMING } if SOURCE = con tin u ous or in ter nal A
} or in ter nal B on ML2408A, or man ual

Blanking ON | blank ing OFF

[TRGTYP, GTTYP] Trig ger TYPE and level menu } if source = in ter nal A or in ter nal B on
ML2408A

Trig ger TYPE

Rise | fall

[TRGLVL, GTLVL] Trig ger LEVEL

-30 dB to +20 dB

[TRGXTTL, GTXTTL] Trig ger EDGE } if source = EXT TTL

Rise | fall

Trig 1 } if trig chan 1 = man ual

Trig 2 } if trig chan 2 = man ual

Trig 1&2 } if trig chan 1&2 = man ual
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C-5 SYSTEM MENU The Sys tem menus con trol the op er at ing modes, dis play vis i bil ity, sound, rear
panel func tions, and bat tery state of the ML2400A Se ries Power Me ter. Note
that the soft keys will ap pear dif fer ently de pend ing upon the op er a tion mode
se lected with the Setup soft key. Read out mode can be ei ther STANDARD or
CDMA.

  Sys tem

Setup

[OPMD] MODE

Read out | Pro file | Power vs Time | Source sweep

} CDMA Read out mode re moves Pro file 
} and Source sweep modes

[*SAV, SYSLD, SYSRD,] SAVE in stru ment setup
[SYSLNM]

En ter setup num ber

1 to 10

LIST/SCROLL

[*SAV, SYSLD, SYSRD,] RE CALL in stru ment setup
[SYSLNM]

En ter setup num ber } only if stores avail able for RE CALL

1 to 10

LIST/SCROLL } only if stores avail able for RE CALL

[LINK] LINK read out/pro file trig ger

On | off

FAST sys tem re call mode

PRESET to de fault setup

[*RST] RE SET

[FRST] FAC TORY

CAN CEL

Read out } if sys tem setup mode = Read out

[RDMODE] Read out MODE

STAN DARD | CDMA

[PCRH] Peak/Crest HOLD } if Chan nel|Setup|Read out mode=CDMA 

TIME } if peak/crest|HOLD=TIME

MAN UAL | TIME 
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[PCRST] Peak/Crest RE SET } if Chan nel|Setup|Read out mode=CDMA

Pro file } if sys tem setup mode = Pro file

[GRMD] CHAN NEL

1 | 2

[GRPRD] Data col lec tion PE RIOD

100ns to 7 sec onds

[DTRGD] Dis play trig ger DE LAY

0 to 7 sec onds

[GRPIX] DATA HOLD rep re sen ta tion

Nor mal | min&max | min | max

PwrVsTime } if sys tem setup mode = Power vs. Time

[GRMD] CHAN NEL

1 | 2

[GRPIX] DATA HOLD rep re sen ta tion

Nor mal | av er age | min&max | min | max

[GRDDT] Data dis play TIME

1 min to 24 hours

Source Sweep } if sys tem setup mode = Source Sweep

[GRMD] CHAN NEL

1 | 2

[GRPIX] DATA HOLD rep re sen ta tion

Nor mal | min&max | min | max

[SRCMOD] Source sweep MODE

Fre quency | power

[SRCSTFRQ,] Sweep START fre quency or power
[SRCSTPWR]

10 kHz to 122 GHz
-120.00 dB to +30.00 dB

[SRCSPFRQ,] Sweep STOP fre quency or power
[SRCSPPWR]

10 kHz to 122 GHz
-120.00 dB to +30.00 dB

Con trol } if sys tem setup mode = Pro file, Power vs.
} Time or Source Sweep
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SWAP

[CUR] CUR SOR LEFT

[CUR] CUR SOR RIGHT

[GRAUTO] SCALE

[GRYT] TOP

-150.00 dB to +250.00 dB

[GRYB] BOT TOM

-150.00 dB to +250.00 dB

[GRAUTO] AUTOSCALE

[GRDATA, GRDRQ] READ OUT

[GPRST] CLEAR

[CURLK] LINK CUR SOR

[HOLD] Graph HOLD

[GRAUTO] AUTO scale

Dis play

[DBLGHT] Bat tery BACKLIGHT

On | timed | off

[DCONTD, DCONT] Set dis play con trast DOWN

1 to 10

[DCONTU, DCONT] Set dis play con trast UP

1 to 10

[DBLTIM] TIMED } only if BACKLIGHT = TIMED

1 to 100 min utes

[DPEAK] PEAKMETER dis play } not in CDMA read out mode

Off | sen sor A | sen sor B | sen sor A & B

[FROFF] FREQuency/off set dis play

On | off

[TEXT, TEXTS] GPIB user TEXT dis play

On | off

Sound

[KEYCK] KEY click state

On | off

[ENTERR] Beep on EDIT er ror
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On | off

[FBEEP] LIMIT fail beep on chan nel 1

On | off

[FBEEP] LIMIT fail beep on chan nel 2

On | off

CUR SOR out of screen beep

On | off

[PRINT] Print

Bat tery

[BAUTS] AUTO power off } if smart bat tery de tected

On | off

[BAUTT] Auto power off TIME } if smart bat tery de tected

10 to 240 min utes

STATUS } if smart bat tery de tected

CHARGE

Rear Panel

GPIB setup menu

[ADDR] GPIB AD DRESS

1 to 30

[EMUL] EmulationMODE

ML24xx | HP436A | HP437B | HP438A | ML4803

[BUFF] out put BUFFERing } only in ML24xx mode

ON | OFF

RS232 setup menu

[RSMODE] RS232 MODE

EXT COMMS | SOURCE IF

[RSBAUD] RS232 BAUD rate

1200 | 2400 | 4800 | 9600 | 19200 | 38400

MO DEM setup

[MODPH] Phone

Up to 40 char ac ters

[MODRED] Re dial COUNT

0 to 10

[MODDEL] Re dial DE LAY
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1 to 10

[MODINIT] INI Tial ize mo dem

AUTODIAL setup

[MODLIM] LIMITS fail

True | false

[MODRNG] RANGE fail

True | false

[MODPWR] POWER on/off

True | false

BNC setup

PORT

Out put 1, out put 2, in put 1, in put 2

[OBMD] Op er ating MODE only if port = out put 1 or out put 2

o/p 1

off | an a log out | pass/fail | sig chan A | lev el ing A1 | lev el ing A2 | AC Mod out put

o/p 2

off | an a log out | RF blank ing | pass/fail | sig chan B | lev el ing B1 | lev el ing B2

if mode = AN A LOG OUT and port = out put 1 or out put 2

[OBCH] CHAN NEL

1 | 2

[OBVST] Volt age START

-5V to +5V

[OBVSP] Volt age STOP 

-5V to +5V

[OBDST] DIS Play START power

-70dB to +47dB
0 to 50W
37 to 154dBuV
-23 to 94dBmV

[OBDSP] DIS Play STOP power

-70dB to +47dB
0 to 50W
37 to 154dBuV
-23 to 94dBmV

if mode = PASS/FAIL and port = out put 1 or out put 2
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[OBCH] CHAN NEL

1 | 2

[OBPL] PASS TTL LEVEL

High | low

if mode = AC Mod Out put and port = out put 1

ACModOUTPUT

[OBACM] PO LAR ITY

Pos i tive | neg a tive

if mode = RF BLANKING and port = out put 2

[OBCH] CHAN NEL

1 | 2

[OBZL] Out put TTL dur ing ze ro ing

Low | high

if port = in put 1

[IBBLP] Blanking ac tive TTL LEVEL

Low | high

[PRNSEL] PRINTER se lec tion

down

up

HP Deskjet 340
Canon BJC80

Graph ics

[GRCP] CON NECT graph points

On | off

[GRTMM] TRACKING min max

Sin gle | in fi nite

[GRFS] REF LINE

On | off

[GRPTP] PRE TRIgger per cent age

0 to 100%

[SE CURE] Se cure

Sys tem SE CURE state

Off | clear mem ory

Iden tity
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C-6 CAL/ZERO MENU The Cal/Zero menu es tab lishes the 0.0 dBm ref er ence cal i bra tion and ze ro ing
of the sen sors. Re fer to Chap ter 5 for spe cific pro ce dures. 

NOTE
The sin gle sen sor chan nel ML2407A will not dis play the
Sen sor B se lec tion op tion shown be low. The Sen sor B se -
lec tion will only be dis played on the dual sen sor chan nel
ML2408A when both sen sors are con nected.

  Cal/Zero

Zero/Cal

On ML2408A with both sen sors con nected:

SEN SOR A

SEN SOR B

[CAL] Cal 0 dBm

On ML2408A with both sen sors con nected:

SEN SOR A

SEN SOR B

[ZERO] Zero

On ML2408A with both sen sors con nected:

SEN SOR A

SEN SOR B

[RFCAL] RF OFF

[VZERO] Ext V
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A

AC . . . . . . . . . . . . . . . . . . . . . 2-1, 3-3, 4-2
ac ces so ries

power me ter . . . . . . . . . . . . . . . . . . 1-2
sen sor . . . . . . . . . . . . . . . . . . . . . . 1-3

Adobe . . . . . . . . . . . . . . . . . . . . . . . . 1-1
alarm . . . . . . . . . . . . . . . . . . . . . . . . 4-2
ARMING . . . . . . . . . . . . . . . . . . . . . . 4-18
ASCII . . . . . . . . . . . . . . . . . . . . . . . . 6-3
at ten tion. . . . . . . . . . . . . . . . . . . . . . . 6-6
at tenu ator . . . . . . . . . . . . . . . . . . . . . . 1-3
auto power off. . . . . . . . . . . . . . . . . 2-2, 4-30
Av er aging . . . . . . . . . . . . . . . . . . . 4-9, 5-12

B

backlight . . . . . . . . . . . . . . . . . . . . . . 4-28
bat tery . . . . . . . . . . . . 1-2, 2-2, 2-8 - 2-10, 4-30

charg ing. . . . . . . . . . . . . . . . . . . . . 2-2
com part ment . . . . . . . . . . . . . . . . . . 2-8
con di tion ing. . . . . . . . . . . . . . . . . . . 2-9
cover. . . . . . . . . . . . . . . . . . . . . . . 2-8
re cy cling . . . . . . . . . . . . . . . . . . . . 2-9

BEEP. . . . . . . . . . . . . . . . . . . . . . . . 4-15
BLANKING . . . . . . . . . . . . . . . . . . . . 5-16
BNC . . . . . . . . . . . . . 3-3, 4-14, 4-33, 4-36, 6-10

C

CD ROM. . . . . . . . . . . . . . . . . . . . . . . 1-1
calfactor . . . . . . . . . . . . . . . . . . . . 4-6, 4-9
cal i bra tor. . . . . . . . 3-2 - 3-3, 4-36, 5-2, 6-10, C-15
case . . . . . . . . . . . . . . . . . . . . 1-2 - 2-3, 2-9
CDMA . . . . . . 4-2, 4-14, 4-21, 6-15, 6-21, 6-67, C-6
chan nel. . . . . . . . . . . . . . . . . . . . . . . 6-10
CHARGE. . . . . . . . . . . . . . . . . . . . . . 4-31
charger, bat tery . . . . . . . . . . . . . . 1-2, 2-8 - 2-9
Clear Key. . . . . . . . . . . . . . . . . . . . . . 4-15
com mands

for mats . . . . . . . . . . . . . . . . . . 6-1 - 6-3
GPIB . . . . . . . . . . . . . . . . . . . . . . 6-1
HP 436 Em u la tion . . . . . . . . . . 6-98 - 6-102
HP 437B Em u la tion . . . . . . . . . 6-103 - 6-119

HP 438A Em u la tion . . . . . . . . . 6-120 - 6-130
ML24XXA (na tive) mode. . . . . . . . 6-12 - 6-85
ML4803 Em u la tion . . . . . . . . . . 6-87 - 6-97
query . . . . . . . . . . . . . . . . . . . . 6-4, B-6

CON NECT. . . . . . . . . . . . . . . . . . 4-35, 5-16
con nec tions . . . . . . . . . . . . . . . . . . . . . 3-1
con nec tors

front panel . . . . . . . . . . . . . . . . . . . 3-1
rear panel . . . . . . . . . . . . . . 3-2 - 3-4, 4-31

Con trast . . . . . . . . . . . . . . . . . . . . . . 4-28
Con trol . . . . . . . . . . . . . . . . . . . . . . . 4-25
cover, front panel . . . . . . . . . . . . . . . . . . 1-2
cur sor . . . . . . . . . . . . 4-2, 4-11, 4-18, 4-28, 5-11

D

DATA HOLD . . . . . . . . . . . . . 4-23, 4-25, 5-11
DC . . . . . . . . . . . . . . . . . . . . . . . 2-2 - 3-3
de faults . . . . . . . . . . . . . . . . . . . . . . . A-6
de lay . . . . . . . . . . . . . . . . . . . . . . . . 4-32
DE LAY . . . . . . . . . . . . . . . . . . . . 4-18, 4-23
de vice clear . . . . . . . . . . . . . . . . . . . 5-6, 6-6
de vice trig ger . . . . . . . . . . . . . . . . . . . . 6-6
Dis play . . . . . . . . . . . . . . . . . . . . 4-28, 6-10
DSP . . . . . . . . . . . . . . . . . . . . . . . . . 4-3
Duty cy cle . . . . . . . . . . . . . . . . . . . . . 4-12

E

EDGE . . . . . . . . . . . . . . . . . . . . . . . 4-18
EDIT. . . . . . . . . . . . . . . . . . . . . . . . . 4-8
EEPROM . . . . . . . . . . . . . . . . . . . . . . 4-6
em u la tion . . . . . 4-31, 6-1, 6-98 - 6-99, 6-103, 6-120
en vi ron men tal re quire ments. . . . . . . . . 2-3, 2-10
er ror code . . . . . . . . . . . . . . . . . . . . . . 5-3
er ror mes sages . . . . . . . . . . . . . . . A-11 - A-12
Event Sta tus Reg is ter . . . . . . . . . . . . . . . 6-7
ex ter nal DC . . . . . . . . . . . . . . . . . . . . . 3-3

F

FACTOR. . . . . . . . . . . . . . . . . . . . . . . 4-8
FAIL HOLD . . . . . . . . . . . . . . . . . . . . 4-15
FAST . . . . . . . . . . . . . . . . . . . . . . . . 4-22
FREQ . . . . . . . . . . . . . . . . . . . . . 4-7, 4-29
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front panel
con trols . . . . . . . . . . . . . . . . . . 4-1 - 4-2
op er a tion . . . . . . . . . . . . . . . . . . . . 4-1

func tional group . . . . . . . . . . . . . . . 6-10, B-1
fuse . . . . . . . . . . . . . . . . . . . . . . . . . 2-2

G

gate width . . 4-18, 4-25, 5-11, 5-23, 6-48, 6-81 - 6-82
Gen eral In for ma tion . . . . . . . . . . . . . . . . 1-1
GET . . . . . . . . . . . . . . . . . . . . . . . . 6-10
GPIB . . . . . . 2-2, 4-2, 4-4, 4-16, 4-31, 5-3 - 5-4, 6-1
Graph ics . . . . . . . . . . . . . . . . . . . 4-35, 5-16
ground

chas sis. . . . . . . . . . . . . . . . . . . . . . 3-3
noise. . . . . . . . . . . . . . . . . . . . . . . 5-1

ground ing . . . . . . . . . . . . . . . . . . . . . . 2-3

H

han dle . . . . . . . . . . . . . . . . . . . . . . . . 1-2
HOLD . . . . . . . . . . . . . . . . . . . . . . . . 4-6
hu mid ity. . . . . . . . . . . . . . . . . . . . 2-3, 2-10

I

icon
bat tery . . . . . . . . . . . . . . . . . . . . . 2-2
trig ger . . . . . . . . . . . . . . . . . . . . . 4-16

iden ti fi ca tion num ber . . . . . . . . . . . . . 1-1 - 3-3
ini tial in spec tion . . . . . . . . . . . . . . . . . . 2-1
in stal la tion . . . . . . . . . . . . . . . . . . . . . 2-1
ISA. . . . . . . . . . . . . . . . . . . . . . . . . . 6-5

K

Key pad . . . . . . . . . . . . . . . . . . . . . . . 4-2

L

LCD . . . . . . . . . . . . . . . . . . . . . . 4-2, 4-28
LEVEL . . . . . . . . . . . . . . . . . . . . . . . 4-19
lev el ing . . . . . . . . . . . . . . . . . . . . . . . 4-34
lim iter . . . . . . . . . . . . . . . . . . . . . . . . 1-3
Limits . . . . . . . . . . . . . . . . . . . . 4-14, 4-29
LINK . . . . . . . . . . . . . . . . . . . . . 4-21, 4-28

lo cal lock out . . . . . . . . . . . . . . . . . . 5-4, 6-6
Low Level Av er aging . . . . . . . . . . . . . . . 4-10

M

main te nance . . . . . . . . . . . . . . . . . . . . 5-25
Menu 

Cal/Zero . . . . . . . . . . . . . . . . . . . . 4-36
Chan nel . . . . . . . . . . . . . . . . . 4-13 - 4-15
Sen sor . . . . . . . . . . . . . . . . . . 4-5 - 4-12
Sys tem . . . . . . . . . . . . . . . . . 4-21 - 4-35
Trig ger . . . . . . . . . . . . . . . . . 4-16 - 4-20

menu maps . . . . . . . . . . . . . . . . . . . . . C-1
mis match . . . . . . . . . . . . . . . . . . . . . . 4-6
MODE . . . . . . . . . . . . . . . . . . . . . . . . 4-5
mod els . . . . . . . . . . . . . . . . . . . . . . . . 1-2
mo dem . . . . . . . . . . . . 4-32, 5-6, 6-55, 6-57, A-9

com mands. . . . . . . . . . . . . . . . . . . . 5-7
com pat i bil ity . . . . . . . . . . . . . . . . . . 5-8
sup port . . . . . . . . . . . . . . . . . . 5-6 - 5-10

O

Off set. . . . . . . . . . . . . . . . . . . . . . . . 4-11
op tions

power me ter . . . . . . . . . . . . . . . . . . 1-2
sen sor . . . . . . . . . . . . . . . . . . . . . . 1-3

P

PC card setup . . . . . . . . . . . . . . . . . . . . 6-5
PCI . . . . . . . . . . . . . . . . . . . . . . . . . 6-5
peakmeter . . . . . . . . . . . . . . . 4-16, 4-29, 6-10
Per for mance Ver i fi ca tion . . . . . . . . . . . . . . 5-4
PE RIOD . . . . . . . . . . . . . . . . . . . . . . 4-23
phone num ber . . . . . . . . . . . . . . . . . . . 4-32
POST . . . . . . . . . . . . . . . . . . . . . . 2-1, 4-3
power cord. . . . . . . . . . . . . . . . . . . . . . 2-3
power re quire ments . . . . . . . . . . . . . . 2-1 - 2-2
PRESET . . . . . . . . . . . . . . . . . . . . . . 4-22
Pretrigger % . . . . . . . . . . . . . . . . . 4-20, 4-35
printer . . . . . . . . . . . . . . . 3-3, 4-30, 4-35, 5-4
Pro ce dures . . . . . . . . . . . . . . . . . . . . . 5-1
PRO FILE . . . . . . . . . . . . 4-23, 5-11 - 5-16, 6-11
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R

rack mount . . . . . . . . . . . . . . . . . . 1-2 - 2-7
RAM . . . . . . . . . . . . . . . . . . . . . . . . 4-3
range cal i bra tor . . . . . . . . . . . . . . . . 1-2, 5-4
Range Hold . . . . . . . . . . . . . . . . . . 4-6, 4-12
READ OUT. . . . . . . . . . . . . . . . . . 4-26, 5-12
RE CALL . . . . . . . . . . . . . . . . . . . . . . 4-21
REF LINE . . . . . . . . . . . . . . . . . . . . . 4-35
re lated man u als . . . . . . . . . . . . . . . . . . . 1-1
Rel a tive . . . . . . . . . . . . . . . . . . . . . . 4-14
RE SET . . . . . . . . . . . . . . . . . . . . . . . 4-11
res o lu tion . . . . . . . . . . . . . . . . . . . . . 4-13
RMA . . . . . . . . . . . . . . . . . . . . . . . . 2-10
RS232. . . . . . . . . . . . . . . . 3-3, 4-32, 5-5, 6-70
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