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, Safety Symbols

To prevent the risk of personal injury or loss refated to equipment malfunction, Anritsu Corporation uses the following
safety symbols to indicate safety-related information. insure that you clearly understand the meanings of the symbols

BEFORE using the equipment.

Symbols used in manual

This indicates a very dangerous procedure that could result in serious injury or death if
DANGER A is indic ry dangerous p ure jury o
not performed properly.

This indicates a hazardous procedure that could result in serfous injury or death if not
WARNING A performed propetly.

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

Safety Symbols Used on Equipment and in Manual

{Some or all of the following five symbois may not be used on all Anritsu equipment. In addition, there may be other
labels attached to products which are not shown in the diagrams in this manual.)

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

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

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

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

>00

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

%@Q Ei{ These indicate that the marked part should be recycled.

L

MS2650/MS2660B/C Series  Spectrum Analyzer
Operation Manual Vol. 1 (Basic Operating Instructions)

14 March 1997 (First Edition)
16 March  2001(Eighth Edition)

Copyright €@ 1997-2001, ANRITSU CORPORATION.

All rights reserved. No part of this manual may be reproduced without the prior written permission of the publisher.
The contents of this manual may be changed without prior notice.

Printed in Japan



APPENDIXES

TABLE OF CONTENTS
APPEND[X A FRONT AND REAR PANEL LAYOUT ----------------------------------------------------------------------- AMT
APPENDIX B BLOCK DEAGRAM e e L L L N R R LI L B’T
APPENDIX C PERFORMANCE TEST RECORD C-1

App-i



App-II.



APPENDIX A
FRONT AND REAR PANEL LAYOUT

This appendix shows the front and rear panel layout.

Fig. NO. Name
Fig. A-1. | MS2651B Front Panel
Fig. A-2 | MS2651B (with Opt.22, 23) Front Panel
Fig. A-3 | MS2653B Front Panel
Fig. A-4 | MS2661B Front Pane]
Fig. A-5 | MS82661B (with Opt.22, 23) Front Panel
Fig. A-6 | MS2663B Front Panel
Fig. A-7 | MS2651B/2661B/2653B/2663B Rear Panel
Fig. A-8 | MS2651B/2661B/2633B/2663B (with Opt.14) Rear Panel
Fig. A-9 § M32661C Front Panel
Fig. A-10 ] MS2661C {with Opt.22, 23) Front Panel
Fig. A-11 | MS2663C Front Panel
Fig. A-12 | MS2661C/2663C Rear Panel
Fig. A-13 | M82661Cr2663C (with Opt.14) Rear Panel
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Repair

For Safety

WARNING A\

WARNING A\

Falling Over

ALWAYS refer to the operation manual when working near locations
at which the alert mark shown on the left is attached. If the cperation,
etc., is performed without heeding the advice in the operation manual,
there is a risk of personal injury. In addition, the equipment perfor-
mance may be reduced.

Moreover, this alert mark is sometimes used with other marks and
descriptions indicating other dangers.

When supplying power to this equipment, connect the accessory 3-pin
power cord to a 3-pin grounded power outlet. If a grounded 3-pin
outlet is not available, before supplying power to the equipment, use a
conversion adapter and ground the green wire, or connect the frame
ground on the rear panel of the equipment to ground. I power is sup-
plied without grounding the equipment, there is a risk of receiving a
severe or fatal electric shock. In addition, there is a risk of damage to
internal circuits of this equipment.

This equipment cannot be repaired by the user. DO NOT attempt to
open the cabinet or to disassemble internal parts. Only Anrifsu-
trained service personnei or staff from your sales representative with a
knowledge of electrical fire and shock hazards should service this
equipment. There are high-voltage parts in this equipment presenting
arisk of severe injury or fatal electric shock to untrained personnel. In
additicn, there is a risk of damage to precision paris.

This equipment should be used in the correct position. If the cabinet is
turned on its side, etc., it wilt be unstable and may be damaged if it falis
over as a resuit of receiving a slight mechanical shock.
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LCD

Battery fluid

For Safety

WARNING A\

This instrument uses a Liguid Crystal Display (LCD);

DO NOT subject the instrument to excessive force or drop it. If the
LCD is subjected to strong mechanical shock, it may break and liquid
may leak.

This Hguid is very caustic and poisonocus.

DO NOT touch it, ingest it, or get in your eyes. 1 it is ingested acciden-
tally, spit it out immediately, rinse your mouth with water and seek
medical help. If it entars your eyes accidentaily, do not rub your eyes,
irrigate them with clean running water and seek medical help. If the
liquid gets on your skin or clothes, wash i off carefully and thoroughly.

DO NOT short the battery terminals and never attempt o disassemble
it or dispose of it in a fire. If the battery is damaged by any of these
actions, the hattery fluid may leak.

This fluid is poisonous.

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




Changing Fuse

For Safety

CAUTION A\

CAUTION A\

Cleaning

Input Level

Before changing the fuses, ALWAYS remove the power cord from the
power outlet and repiace the blown fuses. ALWAYS use new fuses of
the type and rating specified on the fuse marking on the rear panel of
the cabinet.

T5A indicates a time-lag fuse.
There is risk of receiving a fatal electric shock if the fuses are replaced
with the power cord connected.

Keep the power inlet and cooling fan free of dust.

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

= Keep the cooling fan clean so that the ventilation holes are not ob-
structed. [f the ventilation is obstructed, the cabinet may overheat
and caich fire.

®MS2651B/2661B/2661C (standard:500)

* Maximum DC voltage ratings:
RF Input +DC 50V
TG Cutput +tDCOV

* Maximum AC power (continuous wave) ratings:
RF input +30 dBm (RF ATT =210 dB)
TG Output +20 dBm

NEVER input a over maximum ratings to RF Input and TG Output,
excessive power may damage the internal circuits.

+MSE26518/2661B/2661C {plus opt. 08 preamplifier ON)
* Maximum DC voltage ratings:

RF Input *DC 50V
* Maximum AC power {continuous wave) ratings:
RF Input +16 dBm (RF ATT 210 dB)

NEVER input a over maximum ratings fo RF Input, excessive power
may damage the internal circuits.




For Safety

*MS26518/26618/2661C (plus opt. 18 DC Input)
* Maximum DC voltage ratings:

RF Input =DCoV
* Maximum AC power (continuous wave) ratings:
RF Input +30 dBm (RF ATT 210 dB)

NEVER input a over maximum ratings 1o RF Input, excessive power
may damage the internal circuits.

+ME2651B/26618/2661C (plus opt. 22, 23:7540 input, 75Q TG)
¢ Maximum DC voltage ratings:

RF Input +DC 100V

TG Output DC oV
« Maximum AC power (continuous wave) ratings:

RF input +25 dBm (RF ATT 210 dB)

TG Qutput +20 dBm

NEVER input a over maximum ratings fo RF Input and TG Cuiput,
axcessive power may damage the internal circuits.

$MS2653B/2663B/2663C

* Maximum DC voltage ratings;
RF Input +DCoV

« Maximum AC power (continuous wave) ratings:
RF input +30 dBm (RF ATT 210 dB)

NEVER input a over maximum ratings to RF Input, excessive power
may damage the internal circuits.

$MS2653B8/2663B/2663C (plus opt. 08 preamplifier ON)
+ Maximum DC voltage ratings:

R]F Input *DC5H0V
« Maximum AC power (continuous wave) ratings:
RF Input +10 dBm (RF ATT =10 dB)

NEVEHR input a over maximum ratings to RF Input, excessive power
may damage the internal circuits.

+RF Input/TG Output connector
» MS2651B/2661B/2661C/2653B/2663B/2663C (standard:500)
RF Input N-J
TG Ouiput N-J
+ MS26518/2661B/2661C (pius opt. 22, 23:7502)
KF Input NC-J
TG Output NC-J

NEVER connect a difference fype connecior, Connecting a diffar-
ence type may damage the connector.
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Replacing Memory
Back-up Battery

Storage Medium

Disposing of The
Product

For Safety

CAUTION A\

The power for memory backup is supplied by a Poly-
carbonmonoflucride Lithium Battery. This battery should only be re-
placed by a battery of the same type; since replacement can only be
made by Anritsu, contact the nearest Anritsu representative when re-
placement is required.

Note: The Battery life is about 7 years. Early battery replacement is
recommended.

This equipment stores data and programs using Plug-in Memory card
(MC).

Data and programs may be lost due o improper use or failure.
ANRITSU therefore recommends that ycu backup the memory.

Anritsyt Corperation will not accept Hability for lost data.

Please pay careful attention to the following points.

* Do not remove the IC card from equipment being accessed.

* Isclate the card from static electricity.

* The backup battery in the SRAM memory card has a limited life;
replace the battery periodically.

This equipment uses chemical compound semiconductor including
arsenide.

At the end of its life, the equipment should be recycled or disposed
properly according to the locai disposal regulations.
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Equipment Certificate

Anritsu Corporation certifies that this equipment was tested before
shipment using calibrated measuring instruments with direct traceability
to public testing organizations recognized by national research laboratories
inciuding the Elecirotechnical Laboratory, the National Research
Laboratory of Metrology and the Communications Research laboratory,

and was found fo meet the published specifications.

Anritsu Warranty

Anritsu Corporation will repair this equipment free-of-charge if a
malfunction occurs within 1 year after shipment due to a
manufacturing fault, provided that this warranty is rendered void
under any or all of the following conditions.

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

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

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

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

The fauit is due to naturai disaster including fire, fiooding and
earthquake, etc.

The fault is due to use of non-specified peripheral equipment,
peripheral paris, consumabies, etc. '

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

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

Anritsu Corporation will not accept liability for equipment faults due
to unforeseen and unusual circumstances, nor for faults due to
mishandling by the customer.

If this equipment develops a fault, contact the head office of Anritsu Corporation
at the address in the operation manual, or your nearest sales or service office

Anritsu Corporation Contact

listed on the following pages.




To prevent malfunction caused by accidental touching, the front power switch of this equipment turns on the
power if it is pressed continuously for about one second in the standby state, If the switch is pressed continu-
ously for one second in the power-on state, the equipment enters the standby state.

in the power-on state, if the power plug is removed from the outlet, then reinserted into it, the power will not be
turned on. Alse, if the lines is disconnected due to momentary power supply interruption or power failure, the
power will not be turned on (enters the standby state) even if the line is recovered.

This is because this equipment enters the standby state and prevents incorrect data from being acquired when
the line has to be disconnected and reconnected.

For example, if the sweep time is 1,000 seconds and data acquisition requires a long time, momentary power
supply interruption (power failure) might occur during measurement and the line could be recovered automati-
cally to power-on. In such a case, the equipment may mistake incorrect data for correct data without recogniz-
ing the momentary power supply interruption.

If this equipment enters the standby state due to momentary power supply interruption or power failure, check
the state of the measuring system and press the front power switch to restore power to this equipment.

Farther, if this equipment is built into a system and the system power has t¢ be disconnected then reconnected,
the power for this equipment must also be restored by pressing the front power switch.

Consequently, if this equipment is built into remote monitoring systerns that use MODEMs, the standby func-
tion of this equipment must be modified.




This instrument 18 a spectrum analyzer which uses a digital storage system. The spectrum analyzer makes
level measurements in frequency steps obtained by dividing the frequency span by the number of measure-
ment data points {501). This method of measurement cannot detect the signal peak level if the spectrum of a
received signal is narrower than these frequency steps.

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

Positive peak detection mode should be used for almost all measurements inclading normal signal level

measurement, pulsed noise analysis, and others. It is impossible to measure the signal level accurately in

sample detection mode or in negative peak detection mode.

Use of sample detection mode is restricted to random noise measurement, occupied frequency bandwidth

measurement for analog communication systems, and adjacent-channe] leakage power measurement, efc.

Measurement , ftem
+ Normal signal o e POS PEAK
* Random NOISE e e SAMPLE
2 PUISEA NOISE oottt s eb et et e NORMAL (POSI-NEG)
«  Occupied frequency bandwidth, adjacent-channel leakage power.............. SAMPLE

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

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

specified detection mode.
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Xii

CE Marking

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

CE Conformity Marking

C€

1. Product Name/Model Name
Product Name: Spectrum Analyzer
Model Name: MS2651BMS2661C/MS2663C

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

3. Applied Standards
EMC:
Emission: EN61326: 1997/A1: 1998 (Class A)
Immunity: EN61326: 1597/Al: 1998 (Annex A)

Performance Criteria™®
IEC61000-4-2 (ESD) B
IEC61000-4-3 (EMT)
IEC61000-4-4 (Burst)
IEC61000-4-5 {Surge)
IEC61000-4-6 (CRF)
IEC61000-4-8 (RPFMF)
TEC61000-4-11 {V dip/short)

W o ww

* Performance Criteria
A: During testing normal performance within the specification limits.
B: During testing, temporary degradation, or loss of function or
which is self-recovering.

Harmonic current emissions:
EN61000-3-2: 1995/A2: 1998 (Class A equipment)
LVD:ENG1010-1: 1993/A2: 1995 (Installation Category II, Poliution Degree 2)




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

C-tick marking

CON274

1. Product Name/Model Name

Product Name:  Spectrum Analyzer
Mode} Name:  MS2651B/MS2661C/MS2663C

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

AS/NZS 4252.1

*Performance Criteria
IEC61000-4-2 (ESD) B
IBC61000-4-3 (EMF)
IEC61000-4-4 (Burst)
IEC61000-4-5 {Surge)
IEC61000-4-6 {CRF)
IEC61000-4-8 (RPEMF)
IEC61000-4-11 (V dip/short)

W W w o

*: Performance Criteria
A: During testing normal performance within the specification limits.
B: During testing, temporary degradation, or loss of function or
which is self-recovering.
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Power Line Fuse Protection

For safety, Anritsu products have either one or two fuses in the AC power lines as
requested by the customer when ordering.

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

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

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

Fuse Holders







ABOUT THIS MANUAL

(1) Composition of M52650/MS2660B/C Series Operation Manuals

The MS2650/MS2660B/C series Spectrum Analyzer operation manuals of the standard type are composed of

the following three documents. Use them properly according to the usage purpose.

Basic operating instruction part:

Detailed operating instruction part:

Programming part:

Vol. 1
Detailed operating instruction part
Composition Vol. 2
of :
Operation Manuals
Programming part
Voi. 3

(Remote control part)

(PTA controi part)

Basic Operating Instructions: Provides information on the MS2650/
MS2660B/C Series outline, preparation before use, panel
description, basic operation, soft-key menu and performance tests.

Detailed Operating Instructions: Provides information on the detailed
panel operating instructions on MS2650/MS2660B/C Series that
expand on the basic operation and soft-key menu in the Basic
Operating Instruction Part.

Composed of the Remote Control Part and PTA Control Part. The
Remote Control Part provides information on RS-232C remote
control, GPIB remote control and sample programs, while the PTA
Control Part describes about PTA operation and PTL commands,
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SECTION 1
GENERAL

This section outiines the MS2650/MS2660B/C Series Spectrum Analyzer and explains the composition of this manual, the
configuration of the MS2650/MS2660B/C Series with the standard accessories, the options, the optional accessories, and
peripherals for expanding the MS2650/MS2660B/C Series capabilities, and the MS2650/MS2660B/C Series specifications.
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SECTION 1 GENERAL

SECTION 1
GENERAL

Product Outline

The MS26350/MS2660B/C Series spectrum analyzer (henceforth called “this unit”} is a portable type color
LCD spectrum analyzer suited for signal analyses of radic equipment where the efficiency of frequency usage
is increased and equiprnent are increasingly speeded and digitized.

Adopts the synthesizer local system and can cover a frequency range of 9 kHz to 3 GHz (when Option 18 DC
coupled input is mounted: 500 Hz to 3 GHz, when Option 22 758 input is mounted: 100 kHz to 2.5 GHz)
(MS2651B/2661B/2661C), 9 kHz to 8.1 GHz (MS2633B/2663B/2663C).

Excellent in basic performance such as C/N, distortion, frequency/level accuracy, and easily operable following
the display of the sofi-key menu screen.

Excellent cost performance with rich optiens to cope with various applications.

Equipped with high-accuracy calibration signals and an attenuator, it can accurately calibrate switching errors
of LOG/LIN scales, resolution bandwidth, reference level, etc. Since frequency response is corrected by built-
in calibration data, it allows high-accuracy level measurement for a wide range.

As the switching of waveforms between frequency domain and time domain can be done by a touch and two
waveforms are simultaneously displayed, signal analyses of both domains can be done efficiently. Moreover,
our original zone marker function and multi-marker function (up to 10 markers) are also special mention.

This unit provides the MEASURE function that can perform measurement of various apphications without
requiring the intervention of external controllers. Therefore, the performance evaluation of radic equipment
can be easily done in terms of frequency, noise, occupied frequency bandwidth, leak power from neighboring
channels, etc.

In addition, as the template measuremeni of burst mean power and burst waveform: are also available, it Is
suited for evaluating the performance of digital radio equipment.

W Application

This unit is useful for the production, building and maintenance of electronic equipment and devices in the
fotlowing fields.

+  AM/FM radio equipment

+  Digital cellular telephone/cord-less telephone

«  Satellite broadcasting, CATV and TV equipment

+  Smail-capacity microwave equipment

Because of difference in basic performance such as sideband noise, mean noise level and strain dynamic range,
the MS2660B/C series is suited for production and building, and the MS2650B series for maintenance.




SECTION 1 GENERAL

Composition of Operation Manual

This Operation Manual is composed of 7 sections and appendixes A, B and C. The profile of each section is
shown below.

Section compaosition Explanation
SECTION i Product outline, standard configuration, options, applicable parts, peripheral
GENERAL devices, and specifications
SECTION 2 Operations to be done before applying power
PREPARATIONS
BEFORE USE
SECTION 3 Description about the front and rear panels
PANEL
DESCRIPTION
SECTION 4 Description using a soft-key menu
SOFT-KEY MENU
SECTION 5 Basic operation procedures for operaticn guide
BASIC OPERATION
PROCEDURE
SECTION 6 Tests used for checking performance
PERFORMANCE
TESTS
SECTION 7 Cautions on storage and transportation
STORAGE AND
TRANSPORTATION
APPENDIX A FRONT AND REAR PANEL LAYOUT
APPENDIX B BLOCK DIAGRAM
APPENDIX C PERFORMANCE TEST RECORD




SECTION1 GENERAL

| Equipment Configuration

This paragraph describes the configuration of the MS2650/MS2660B/C series Specirum Analyzer with standard
accessories and the various options to expand the functions.

‘ Stahdard configuration |

The table below shows the configuration of the MS2650/MS2660B/C series spectrum analyzer with the standard

accessories.
Standard Composition
item Model/Order NO. Name Qty. Remarks

Main instrument MS2651B/MS2661B | Spectrum Analyzer
MS2653B/MS2663B I
MS2661C/MS2663C
JOO17F Power cord ] Approx. 2.5m

Accessories Jo266 Power cord adaptor 1 3-pole to Z-pole conversion
FO013 Fuse 2 TS5 A 250V
WI1251AE Operation manual 1

1-5




SECTION 1 GENERAL

| Options

The table below shows the options for the MS2650/MS2660B/C series which are sold separately.

1-6

Model T - Order No. t

Name

Remarks

MS2631B/MS2661B/ Reference crystal oscillator stability: £2 x 10¥%day
MS2653B/MS2663B/

MS2661C/MS2663C-01

MS2661B/MS2663B/ Narrow resolution bandwidth 30 Hz, 100 Hz, 300 Hz
MS2661C/MS2663C-02

MS2651B/MS2661B/ High-speed time domain sweep| 1.25 us/div

MS2653B/MS2663B/

MS2661C/MS2663C-04

MS2651B/MS26618B/ Trigger/Gate circuit Pre-trigger and post trigger avilable
MS2653B/MS2663B/ (Option 16 required for TV trigger)
MS2661C/MS2663C-06

MS2651B/MS2661B/ AM/FM demodulator Output to loudspeaker or earphone connector
MS2653B/MS2663B/ (Sound monitor)

ME2661C/MS2663C-07

MS2651B/MS2661B/ Preamplifier 100 kHz to 3 GHz, Gain=20dB
MS2661C/MS2663C-08

MS2651B/MS2661B/ Centronics interface Not possible when GPIB instailed
MS26353B/MS2663B/

MS2661C/MS2663C-10

MS2661B/MS2663B/ QP Detector QP BW=200 Hz, 9 kHz. 120 kHz
MS2661C-12

MS2651B/MS2653B-13 QP Detector QP BW=0 kHz, 120 kHz
MS2651B/MS2661B/ PTA Parallel VO ' Controliing external equipment from PTA.
MS26538/MS2663B/ Not possibie when Option 10 installed
MS2661C/MS2663C-14.

MS2651B/MS2661B/ Sweep signal output X, Z

MS2653B/MS2663B/

MSE2661C/MS2663C-13

MS2651B/MS2661B/ Television monitor M-NTSC. B/G/H PAL, Option 07
MS2653B/MS2663B/

MS2661C/MS2663C-16

required for audio

MS2661B/MS2661C-19

DC coupled input

Expanding Received frequency to 500 Hz
when DC coupled input circuit

MS2651B/MS2661B/ Tracking generator 9kHz w0 3 GHz, 0to -60 dBm
MS826621C-20

MS2651B/MS2661B/ Television monitor M-NTSC, B/G/H/I/D PAL. Option 07
MBS2653B/MS2663B/ {multi-system) required for audio
MS2661C/MSE2663C-21

MS2651B/MS2661B/ 75 € Input 756, 100 kHz to 2.5 GHz
MS2661C-22

MS2651B/MS2661B/ 75 € Tracking generator 758, 100kHz 10 2.5 GHz
MS2661C-23

MS2651B/MS2661B/ Television monitor M-NTSC, M PAL. Option 07 required
MS2653B/MS2663B/ {Brazil) for audio

M32661C/MS2663C-24

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




SECTION 1

GENERAL

| Optional Accessories and Peripherals

‘The following table shows the optional accessories and peripherals for MS2650/MS2660B series which are all

sold separately.

Optional Accesories (1/2)

Model ¢ - Order No. 1

Name

Remarks

10561

J01044
CSCI-256K-5M
CSCI-512K-5M
CSCJ-001M-SM
CSCI-002M-8M
B0329G
BO395A
B0395B

J0055

30076

BG391A
BO39iB
MPGI2A
MP&I3A
MASEOLA
MA2507A
J08035

MPIGZ1A

MP614A

J012}1
JO308
10083
10073
10395
MP640A
MP654A
MPS20A
MP520B
MP320C
MP520D
MP526A
MP526B
MP326C
MP326D
MP526G

Coaxial cord, I m

Coaxial cord, I m

256 kB memory card

512 kB memory card

1024 kB mernory card

2048 kB memory card
Protective cover

Rack mount kit {{JEC)

Rack mount kit (JIS)
Coaxial adaptor {NC-P « BNC-I}
Coaxial adaptor (NC-P» F-1)
Carring case (hard type)
Carring case (hard type)

RF Fuse Holder

Fuse Element

DC Block Adapror

DC Block Adaptor

DC Block Adaptor

50 £2 -5 75 Q Impedance
Transformer

50 §2 ¢~ -+ 75 2 Impedance
Transformer

Coaxial cord, I m

Coaxial cord, | m

Fixed attenuator for high power
Fixed Foxed Power for high power
Fixed attenuator for high power
Branch

Branch

CM Directional Coupler

CM Directional Coupler

CM Directional Coupler

CM Directional Coupler

High Pass Filter

High Pass Filter

High Pass Filter

High Pass Filter

High Pass Filter

N-P-5We 5D-2We N-P-5W
BNC-P * RG-55/Us N-P-5W
Meets PCMCIA Ver. 2.0 Type 1
Meets PCMCIA Ver. 2.0 Type 1
Meets PCMCIA Ver. 2.0 Type
Meets PCMCIA Ver, 2.0 Type
374 MW4U

With casters

Without casters

DC o 1000 MHz, 500 (N
For MPS12A

50 Q(10kHz to 2.2 GHz)
30 2 (9kHz 10 3.0 GHz)
508 (10kHz to 18 GH2)

9 kHz to 3 GHz, with DC block capacitor
(aliowable voltage: 100 V)

10 w0 1200 MHz (ransformer type)

NC-P-3W » 3C.2WS « NC-P-3W
BNC-P« 3C.2WS » NC-P-3W
30dB (10 W.DC o 12.4 GHz)
20dB (10 W, DC 1o 18 GHz}
30@B (10W,DCto 9 GHz)
40 dB, DC w0 1700 MHz

30 dB,0.8103GHz

25 to 500 MHz, 75 Q (NO)

25 10 1000 MHz, 75 Q (NC)
2510 500 MHz, 50 Q (\)

25 to0 1000 MHz, 50 Q (N)
60-MHz band

150-MHz band

250-MHz band

400-MHz band

27-MHz band

T Please specify the model/order number, name, and guantity when ordering.
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SECTION 1

GENERAL

Optional Accesories (2/2)

Model - Order No. Name Remarks
JO055 Coaxial Adaptor 75 €, NC-P - BNC-I

Y0076 Coaxial Adaptor 75 Q, NC-P - F-]

MH648A Pre-amplifer 0.1 to 1200 MHz, 30 dB

HP534A Dipole Antenna 2310 520 MHz

MP631A Dipole Antenna 470 to 1700 MHz
BBA9106/VHAS103 Biconical Antenna 30 to 300 MHz {Schwarzbeck product)
6502 Loop Antenna 10 kHz to 30 MHz {Emce product)
MP4 4B Loop Antenna % kHz o0 30 MHz, 3 bands
MP415B Rod Antenna % kHz to 30 MHz. 3 bands
MP&3sA Log Periodic Antenna 80 to 1000 MHz. 30 4B

MP&66A Log Periodic Antenna 200 to 2000 MEz, 30 dB

MBI8B Pole For MPO66A

MESA Tripod For MP666A

MBI9A Tripod For MP635AMPEO6A (with Pole}
MN423B Artficial Main Network CISPR Pub. 16,150 kHz 1o 30 MHz
MN424B Artficial Main Network FCC Part 15450 kHz to 30 MHz
MN425B Artficial Main Network YDE (876,10 kHz 1o 30 MHz
MA2G60IB EMI Prove 5o 1000 MHz

MAZ2601C EMI Prove 1to 50 MHz

KT-1¢ EMI Clamp

KT-20 EMI Prove Kit

60N50-1 SWR Bridge 5MHzto 2 GHz, 56 Q, N-P
6ONF50-1 SWR Bridge 5 MHz 10 2 GHz, 56 Q, N-J
62N5 SWR Bridge 10 MHz o | GHz, 750, NC-P
62NETS SWR Bridge 10 MHz 10 1 GHz, 75 Q, NC-]
87A50 SWR Bridge 2to 18 GHz, 50 Q, GPC-7

JOOO7 GP-IB Cable 408JE-101

JOCOR GP-IB Cable 408JE-102

JO742A RS5232C Cable D-sub 25 pins (straight)

7434 RS232C Cable For IBM PC/AT compatible, D-sub 9pins (cross)




SECTION 1 GENERAL

Specifications

Except were noted otherwise, specified values were obtained after warming up the equipment for 30 minutes at a constant
ambient temperature and then performing calibration. The typical values are given for reference, and are not guaranteed.

Model

MS2651B ! MS2661B

Froeguency range

9 kHzto 3GHz

Fregqueney readout
accuracy

Hfmaquency readout % reference frequenc y accwrac y + span X span accuracy +140Hz)
*Span:210 kHz. after calbration

Murker freguency
readowi accuracy

Normmal Same asirequencyreadoutaccwacy Dela: Same as frequency span ageimacy

Freguenc y counter

Resoltions: | Ha 10Hz 1008z, 1 kHz
Accuracy: Frequencyreadowt X reference frequency accwacy &1 LSD (when /N is 2048

Seuingrange: 0 He 1 kHzwo3.1 GHz Sewngrange:OHz, [ kHz1o 31 GHz
Fregueney span Accuracy: 2 5% {span2l 0 kHy) Accwracy: =25 % (span ziOkHz),
oy +3 % (span £10 kHz. Optonl? instaled)
8 Seulmgrange: ! kHe 3kHz, 10 kHz, 30 kHz, 100 kHz 300 kHz. | MHz 5 MBz (manually or automatically settabie
53] ) ) according o freque e y span’
S- | Resolonband width (RBW) “Option€ (MS2661B omly) 130 Hz. 100 Hz, 300 H are added.
E (3dBBW) Measurements of such as noise, O/N.adiacent chamnel leakage power by measure function are executed with the
|1 caluc ufatcd cquivalent noise band wiith ofthe resoution band wiith.
Sekotvity (0 dB3 dB1 €101 {RBW=1 kHzto 300 kHz}), £15:1 (RBW=1 MHz. SMHz)
Video band width (VBW) 1 Hz 1o 3MHz (1.3 sequence ) off*manually or automartically scuabk according 1o resobiton bandw dih
Noise sidebands: £-90 dBe/Hz (1 GHzl0 kHzoffsel) § Noise sidebands £- 100 dBe/Hz (1 GHz. 16 kHzoffsen
Sigmal purity amd stabibty Residual FM: £20 Hup-p/0.1 sec {1 GHzpan=0 Hz)
Freguency drift: €200 Hz/mi (span €10 kHz. sweep time €100 sec)*After 1-hour warm-up at copstant ambient
e mp er ature
Freguency: 10 MHz
Relerenoe oscillator A ging rate: (typal); Opuon(1:1 % (OMyear. 2x 10%day
Temperature characterisucst] X 107(typical. 0°C 10 50°CH: Option0 i1 23 x 107 (0°C 10 50°C)
Measurement .
Average noise level to +30 ¢Bm
range
Maximum +30dBm (CW average pow ot inpul atenmtor: 21 0 dB).£50 Vee
input level
L avel mes surement £ 110dBm (I Mz | GHz) <-115dBm (i MHze | GHz)
Avera genoise | -110dBm+ fIGH2AB (11w 3 GHe) S-H5dBm+ {GHzIB {1 t0 3 GHz)
level *Resolution bandw idth: | kHz. video bandw dth: 1 Hz *Resclution bandw dth: | kHz, video bandwilth: 1 Hz
.input attienvator: 0 dB Lnputattenuator: O dB
Residual £-93 ¢Bm (nputatienuator: 0 dB, input 5002 £-100 dBm (pputattenuzior: 0 dBmput: 500
reSponse ermnation.i MHzto 3 GHz) termimnation. | MHztw 3 GHz)
#1.3dB {100kHz1wo 3 GHz)
Towllevelacouracy Lovel measurementaccwracy after calbration using internal ¢ albration signal
€3] Toullevelaccuracy: reference levelaccuracy (0 10-49 9 dBm) +frequenc y response +log inearity (0to «20 dB)
g Scimg range
= Logscale: -100 1o +30 dBm. or equivalent level
o Lincar scale: 224 uViwa 707V
‘% init

Reference level

Log scale: dBm. dBUV. dBm V. dBuV (e m.f. W.dBuVin
Lmear scaler V
Reference levelaccuracy:
04 dB (499 dBmto0dBm) 2075 dB (-69.9 10 -50dBm. 0.1 to +30 dBm). =1 5 dB (-80 to - 70 dBm)
*After calbration atl 00 MHzfrequency. span 1 MHz {when input attenuator, resolition band widih.
video bandw dth.and sweep time setg AUTO)
Resolstion bamdw idth sw ik hing uncertainty:
03 dB (! kHzto ] MHzL 204 dB {1 kHz 1o 5 M Hz)
*Afler calbration referenced to resolition bangw idth 3 kHz
imputanenuator (RFATT)
Scungrange: 010 70dB (10 4B steps)
*Manualsctiabk, or avtomati ally seuable according toreference level
Accwraey: #03dB (0w 50dB). 1 dB {010 70dB)
*Afer calbration referenced to freque oy 100MHz, input altenuator 16 dB

Froquone y response

+05dB (100kHzo 3 GHz refergnced 1o 100 MHz. input atenuator 104R, te mperatre 18° 1o 28°C)
21 5dB (91w 100 kHz.referenced 1o 100 MHz imput a ttenuator 1 08B, temperature 18° 1o 28°C)
=1 0dB {100 kHz10 3 GHz. referenced to 100 M Hz input attenuator 10 4B 10 30 41
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SECTION 1 GENERAL

(Continued)
Model MS2651B MS2661B
Scale: 10div {at singk scale)
Logscale: 10,5, 2, 1 dBAw
Lmearscale: 10.5,2,1 %/div
Lneanty (afrer calbration
Scale Fide bty Logscale: 204 dB{(0t0-20dB). £10dB¢010-70dB), 21 5dB (0ro-834B). 21 08B 010 -9 &Ry
Linear scale: 24 % ofreference lovel
Marker levelresokition
Logscale: 001 dB
Lmearscale: 002 % ofreference level
2nd harmonic distordon: 2nd harmome distorton:
%-55dBe {1010 100 MBz. mmxer lavel: - 30 dBm) €60 dBe {10 to 200 M Hz, mixer level: - 30 dBm)
€-60dBc (0.1 to 1.5 GHz. mixer level: » 30 dBm) £-754Be {0210 13 GHz, miner tevel: - 30 dBr)
<-80dBc {0.8 0 I GHz mixer jevel: -30 dBm}
% Spurious response 3rd order inte o odulation distorton: 3rd order inte rmod wlation distortion:
- S-10dBe {10 MHz1w0 3 GHzfrequency difErence of - dBe {10 MHzo IO MHzfrequenc v diffrence of
= tw o signal 250k He, mixer level: - 0 dBm tw o sighal: 250 kHz, miver level: - 30 dBm)
g‘ <-80dBe (0.1 w03 GHzfrequency diffrence of
<t vwosignal: 280 kHz, mier level:- 30 dBry)
1 dB gain compression 2-5dBm (2100 M Hz. atmier input leveh
1 dB gatn compression Jevel vs. average noise level: 1 dB gain compression level vs. average noise level:
>105dB 100 MHz1o I GHz) >H10 4B H10 MMzte | GHz)
>105-fIGHz)EB (>1 GHz) >10-HGHzMdB (>1 GHz)
when Optond8 pre.ampifzr instaled:
>109dB (100 MHz1o | GHz)
) >109- 1.5 GHzMdB (> GHz)
Maximam dynamic range Distortion characteristics {1 kHz2RBW) Distortion characterrsnes (1 kHz REW?
Irdharmonic: »67.5dB (1010 100 MHz) 2nd harmornic: >72.5 4B 1010 200 MHz)
>T0dB {100 t0 500 M Hz) >BOAB(200 to S00MHz)
>70-fIGHzB (500G 0 | 300 MHz) >80 -fIGHzJdB (500 1o 1 500 M Hz}
3rd order inte rmodulation: 3rd order intermodulation:
>76.6dB (100 1000 MHz) >T25dB (10 to 100 M Hz)
>76.6-(2BGHzIB (L 103 GHz >B33dR (10010 1000 MHz)
FBA3.(2/3 iGHzB (10 3GHz
Sweep time Setingrange:20msio 1000s {manualsenabk or automatically settabE according to span, resolition bandw idsh
and video bandwidih)
jo R Accuracy: 215 % (0 ms1o 100s), 245 % (11035 10 1000 8), 1 % (digtal zero span mode)
8 Sweep mode Contnous. single
= Sweep mode in time domain Analbgzerospan, digimizero span
2 Zome sweep Sweeps only infreque ncy range indicate d by zore marker
Trackmgsweep Sweeps whik tracking peak points wihin zone marker {zone sweep also possible)
Numbers of points 501
NORMAL: Simulaneously disphys max. and min, poins between samplk points
POS PEAK: Displays max. point between sampk points
Detection mode NEG PEAK: Displays min. point between sampk points
SAMPLE: Displays momentary value atsamplk poims
- Detection mode swithing uncertaity: 035 dB (at reference level
O | Display Cobr TFT-LCD, Size 5 51, Number ofcolors: 17 (RGB gach 64-scak settabk ), Brightre ss:5-steps senabk
2y Trace A: Displays frequency spectum
% Trace B: Displays frequency spectum
i Trace Tme: Displays time domaln waveform atcenter frequency
Display functon Trace A/B: Displays Trace A and Trace B simulnne ously, simubane ous sweep ofsame frequency, alemate sweep
ofindependent frequencies
Trace A/BG: Display frequercy region to be observed (background) and obiect band {foreground) sekcted from
background wih zone marker simulare cusly alemate sweep
Trace A/Time  Displays frequency spectrum .and time domain waveform atcenter frequency simelane cusly
Trace move/calcubiton: A-»B. B—A, A B, A+B-3A , A-B+DL-3A
Srora ge functions NORMAL, VIEW, MAX HOLD. A VERA GE. CUMULA TIVE, OVERWRITE




SECTION 1 GENERAL

(Continued)

Model

MS26518B MS2661B

EM demod ulation w aveform disphy

Sewngrange: 2.5, 10, 20,50, 100, 200 kHz/div
Accuracy: 23 % of full scale {referenced to center frequency after calibration, DC-coupled, RBW 5 MHz,
VBW | Hz,CW)
Frequency response {3 dB): DC (50 Hz at AC coupled) to 100 kHz (range £20 kHz/div, VBW off),

DC (50 Hz a1 AC coupled) to 500 kHz (zange 250 kHz/div, VBW off)
*Usabk RBW: 2100 kHz

Signaisearch AUTO TUNE, PEAK—CF, PEAK-3REF, SCROLL
Zore marker NORMAL,DELTA
Marker MARKER —=CF, MARKER —-REF, MARKER —CF STEP SIZE AMARKER~SPAN, ZONE—SPAN
Peak search PEAK, NEXT PEAK, NEXT RIGHT PEAK, NEXT LEFT PEAK, MIN DIP, NEXT DIP
Multk masker Numbers of markers: 10max. (HIGHEST 10. HARMONICS. MANUAL SET}
Noise power (dBrrvHz, dBmvichy, C/N {dB¢/Hz, dBe/ch), channel power {(dBm, dBm/Hz).
occupied bandwidth (powerN% method, X-dB down method), adjacent channel leakage power
Measare (REF: toral power method, REF: reference levelmethod, REF: inband method, channel designate display:
2 channels X 2,graphic diplay), average power of burst signal(average power in designate time range of time domain
waveform), template comparison (upper/lower limits x each 2, time domain), MASK (upper/lower limits x cach 2,
frequency domain
Savesrecal Save and recall sesting conditions and waveform data 1o internal memory {max. 12} or memory card
Printer (HP dotmatrix. EPSON dotmatix or compatible model):
o | Hard copy Display data can be hard-copied via the R§232C, GPIB, or Cemtoronics (Option10) interface
Pt Plotter (HP-GL., GP-GE. compatible modelsy:
__.C:) Display data can be hard-copied via the R§232C or GPIB interface
O Language: PTL (interpreter based on BASIC)
% Progamming: Using editor of external computer
L Progamming memory: Memory card, upload/download to/from external computer
FTA Progamming capacity: 192 kbytes
Data processing: Directly accesses measurement dara according to sysytem variables, system subroutines, and system
fanctions
RS-232C CGutput data to printer or plotier. Control from external computer (excluding power switch)
Functons: Meets IEEE488.2. Can be controlled as device from external controller (excluding power swiichy,
GPIB interface or can control external equipment as controller
Interface functions: SH1, AH}, T6, L4, SRE. RL1, PPO, DCH, DT, Ci, €2, €3. 04, C28
Functions: Save/recall measurement settings and data, uploads/downloads PTA programs, access SRAM,
Memory card imerface EPROM and flash EEPROM (can write to SRAM only), Supports cards up to 2 MB
Connector: PCMCIA Ver,2.0 2 slots
Autocorrection of MA 1621 A inpedance wransformer insartion loss
Correction accuracy (input atieruator: 210 &8}
2.5 dB (910 100 kHz), £1.54B (100 kHz 10 2 GHz), £2.0dB" (2 10 3 GHz)
Amgnna factor
Indication of the correction waveform data by antenna facior of a designated antenna and measurement of
field strength (dBpV/m)
Comecton Built- o anterma factor
Dipok ante rma; MP534A/MP6S1A
Log-Periad Anterma:; MPS33A /MPGE6A
L ooy Anrerma: MP41 48
User: Programmabk through GPiB or RS-232C or PTA (4types)
Saving/Loadh g to/from Memory card possible
Conduced emission Meets the EN335011 (Group 1. Class A)
Radted e mission Meewsthe ENS501L (Group 1. Class &)
Statkc discharge Meets the ENS0082-1
¥ M Ragiton field Meets the ENSODR2-1
_GC') Conducted susce ptibikty Meets the IEC801 4¢l.evel ID
5 Vibration Mezgts the MIL-STD-8 10D

Power {operating range)

8510 132/ 170 10 250 V {awtomatic voltage switching), 47.5 to 63 Hz/380 to 420 Hz (85 10 132 V only), £320 VA

Ditme nsions and mass

FA(Wx 17T (H) 331 (D), £10.8 kg without option)

A mbienttemperature

0° 1o 50°C (operate ), -40° 1o+ 75°C (storage)
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SECTION 1 GENERAL

{Continued)

Model

MS26538 MS26638

Frequency range

9 kHz to 8.1 GHz

Frequency band

Band 0 (0 1o 3.2 GHz). band 1-{2.92 GHz 10 6.5 GHz), band 1+ (6.4 GHz to £, GHz)

Pre-selector range

2.92 GHz w 8.1 GHz (band 1-, band I+}

Frequency readout
accuracy

+ {frequency readout X reference frequency accuracy + span x span accuracy +100 Hz)
*Span: 21 0 kHz. after calibration

Marker freguency
readowt aoeuracy

Normal; Same as frequency readour accuracy. Delta: Same as frequency span accuracy

Frequency counter

Resolutions: 1 Hz, 10 Hz, 100 Hz, 1 kH:
Accuracy: Frequency readout X reference frequency accuracy %1 LSD (when S/N is 20 dB)

Reference level

Frequency span Setiing range: 0 Hz, I kHz t0 8.2 GHz Setting range: 0 Hz, | kHz w0 8.2 (82
Accuracy: 22,53 % (span 210 kHz) Accuracy: 22.5 % (span 210 kHz).
o 5 % (span 10 kHz. Option02 instalied)
£ { Resolution bandwidth (RBW) Setting range: 1 kHz. 3 kHz. 0 kHz.30 kHz, 100kHz, 300 kHz. | MHz,5 MHz (manualiyor automatically setzabig
% (3 dB BW) according to frequency span}
o *Option02 (MS2663B only): 30 Hz, 100 Hz, 300 Hz are added.
E Measurements of such as noise, C/N, adjacent channel leakage power by measure function are executed with the
Li catuculated equivalent noise band width of the resolution band width.
Selectivity (60 dB: 3 dB) £10:1 (RBW=1 kHz to 300 kHz). £15:1 (RBW=1 MHz, 5 MHz)
Video bandwidth (VBW) iHz o 3 MHz (1-3 sequence), off *manuaily or automatically setiable according o resolution bandwidth
Signal purity and stability Notse sidebands: <-90 dBe/Hz (1 GHz, 10 kHz offset) ENoise sidebands: £-100 dBe/Hz (1 GHz, 1 0 kHz offser)
Residual FM: 220 Hzp-p/0.1 sec (1 GHz, span=0 Hz)
Frequency drift: €200 Hz/min (span €10 kHz, sweep time <100 secy*After I-hour warm-up at censtant ambieng
tempetature
Reference oscillater Frequency: 10 MHz
Aging rate: (typical), Option01: 1 x 107/vear, 2 x 10%day
Temperature characterristics: 1 X 10%(typical. 0°C to 50°C); Option@1: £5 x 10%60°C 10 50°C)
Mensurement | Average noise level to +30 dBm
range
Maximom +30 dBm (CW average power, mput attenuator: 210 dB), 0 Vde
input level
Level measurement Average noise | <-110 dBm (1 MHz to | GHz. band @) £-115dBm (1 MHz 1o } GHz, band 0)
tevel £-110dBm + fIGHzIdB (1 10 3.1 GHz, band &) £-115 dBm +1.5GHz)dB (1 10 3 GHz,band 0}
2-110 dBm +0.5{{GHz]dB (2.92 to 8.1 GHz, band ;) S+115dBm +0.5f{GHz]}dB (2.92 t0 8.1 GHz,band D
*Resolution bandwidth: 1 kHz,video bandwidth: 1 Hz | *Resolution bandwidth: | kHz, video bandwidth: 1 Hz
. input attenuator: 0 dB , input attenuator: O dB
Restdual <-93 dBm {input attenuator: 0 dB. input: 50Q 5-100 dBm Gpput atenuator 0 4B, isput: 500
response termination, 1 MHz te 8.1 GHz) termination, { MHz 10 8.1 GHz)
Total level accuracy $1.3dB (100 kHz 10 3 GHz), £1.8 4B (3.1 10 8.1 GHz)
Level measurement accuracy after calibration using inmternal calivration signal
Total level accuracy: reference level accuracy (0 10-49.9 dBm) +frequency response +log linearity {0 to -20 dB)
Setting range
Log scale: -100 to +30 dBm, or equivalent level
o Linearscale: 224 gV 1o 7.07 V
'g Usit
P Log scale: dBm. dBuV. dBmV, dBuV{em ), W, dBuVim
. Linear scale: V
E Reference ievel accuracy: R
<t +0.4dB (-49.9 dBm re 0 dBm). 20.75 dB (-69.9 10 -50 dBm, 0.1 to +30 dBm), £1.5 dB (-80 to -70 dBm)

*After calibration at 100 MHz frequency. span | MHz (whebn input atienuator, resolution bandwidth,
video bandwidth, and sweep time ser 1o AUTC)
Resolution bamdwidth switching uncertainty:

+0.3dB {1 kHz to } MHz), 0.4 dB {1 kHz 10 5 MHz}

*After calibration, referenced to resolution bandwidth 3 kHz

Input auenuator (RF ATT)

Sexting range: 010 70 4B (10 dB steps)

*Manual settable or ,automaticaliy settable according to reference level

Aceuracy: 0.3 dB (010 50dB). 1 dB (D to 70 dB)

*After calibration. referenced to frequecy 100 MHz, input attenuator 10 dB

Frequency response

.5 dB {100 kHz to 3.2 GHz, band 0, referenced to 100 MHz, fnpat attenvator 10 dB, temperaturg 1 8% to 28°C)
£1.5dB (9 to 100 kHz. bard 0., referenced 1o 100 MHz, input auznuator 10 dB. wemperature 1 8° 1o 28°C)
41.5dB (2.92 10 8.1 GHz, band 1, referenced to 100 MHz, input attenuator 10 dB, temperawre 1 8° 10 28°C)
£1.GdB (100 kHz to 3.2 GHz, band 0, referenced to 100 MHz, input attenuator 10 dB to 50 dB)

£1.0dB (2.92 to 8.1 GHz, band 1, referenced to 100 MHBz, input attenuator 10 dB to 50 dB)

*At band 1, after pre-selector tuning
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SECTION 1 GENERAL

{Continued)

Model

MS2653B MS2663B

Scale FidelitySpurious response

Scale: 10 div{as singl scale)
Logscale: 10,5,2.14BAw
L.inearscale: 10.3,2.1 %/ds
Lineanty (after calbration)
Logscale: 204 dB{01t0-204dB). 21 04B (01e-70dB), 21 5dB (0 10-85dB. 21 0 dB (010 -0 dB)
[.mear scale: £4 % ofreference level
Marker levelresohition
Logscale: 001 dB
Linear scale: 002 % ofreference level

2rd harmonic distordon: 2od harmonic distorton:
£.55 dBe {190 to 100 MHz, band 0. mixer level: -30 dBm) | <-60dBc (1010200 MHz. band O, mier level: -30 dBm)
2-60 dBc (0.1 to 1.55 GHz, band 0, mixer level: -30 dBm} | <-75dBc (0.210 1 3 GHz. band 0, mixer level:-30 dBm)
<-100 Bc (1.46 to 4.05 GHz. band 1, mixer level: -20 dBm)| £-70dBc (1.3 to 155 GHz, band 0. mixer level:-30 dBm)
<-80dBe (0.8t0 1 GHz, mixerlevel: -30dBm)
<100 dBc {1 4610 4.05 GHz. band | mixergve ;- 20 Bm)
3rd order inte rmoduktion distortion:

o 3rd order inte rmodulation distorton: <-70dBe (10 MHzto 100 MHzfrequency difBrence of
4 <-70dBe (0 MHzte 8.1 GHzfrequercy diffrence of w o signal 250 kHz, mier level - 30 dBm)
E tw o signzl 250 kHz, micer level: - 30 dBm) <-80dBe (01 t0 8 GHzfrequency diffrence of
= two signal 250 kHz. mixer level: - 30 dBm)
g‘ Image response: 570 dBe
< Multpk respose: <- 7 dBe
1 &B gain ¢ ompression 2-54Bm (2100 MHz, atmier input level)
1 dB gain compression ievelto ave mge noise level: 1 dB gain comprassion kevel vs. average noise level:
>105 dB (100 M Hz to 1 GHz,band () >110dB (W60 MHzwo | GHz. bandd)
»105 -flGHzIdB (1 to 3.1 GHz. band 0} >110- L5 GHzHB (1103.] GHz, bandd)
10805 GHzAB (29210 8.1 GHe, band 1) >110-0.5(GHe)dB (29210 8.1 GHz bandl)
Distortion characterristies {1 kHzRBW?Y Distortion characterristics (1 kHzRBW)
2nd harmonic: 2nd harmotic:
>67.5dB (010 100 MHz) >TZ5dB (1010 200 MHz)
. >70dB (10010 500 M Hz) >80 dB (20010 500 MHz)
Meaximam Synaniic ange >70-0.5G HzIB (0.5 to | 55 GHz. band0) >80-0.754]G H2)dB (0.5t | 3 GHz, bandd)
>95 -0.23f{GHz}dB (1 46 to .05 GHz, bandi) >825-0.75f{GHz]dB (08 1o } GHz, band0)
>77.5-0.75fGHz B (1.3t0 1 55 GHz, band))
>87.5-0.25f1G Hz)dB (1.46 10 405 GHz. bandl)
3rd order inte rmodulation: 31d order inte nmodulation:
>76.6 dB (10 to 1000 M Hz) >80dB (1010 100 M Hz}
>76.6 -(23)[GHzIB (1 to 3.1 GHz bandd) >833dB (01w i GHz
>T66-(1/HGHzB (2921081 GHz, >833 - GHzIB (110 3.1 GHz, bandd)
bandl} »>833 -(1/AfIGHz)EB (1,46 10 8.1 GHz. bandl)
Seuwmgrange:20mste 1000 s (manual settabk. or autromatic ally settabk acc ording to span.resokition
Sweep time bandw dth and video bandw kith)
% Acturacy: =15 % (20msro 100s). 345 % (1105 1o 1000s), 21 % (dgimalzero span mode)
D | Sweepmoade Contnious, single
(% Sweep mode intime domain Anabgzero span. digital zero span
Zome sweep Sweeps only in frequency range indicate d by zore marker
Trackigsweep Sweeps whik tracking peak points wihn zone marker (zone sweep also possible)
Numbers ofpoints 501
NORMAL: Simultaneousty displays max, and min. points between sample points
POS PEAK: Displays max. point between sample points
Detection mode NEG PEAK: Displays min, point between sample points
SAMPLE: Displays momentary value at'sample pomnts
8 Petection mode switching uncertaity: 0.5 dB (at reference level)
O | Display Color TFT-LCD, Size 5.5, Number of colors: 17 (RGB, each 64-scale settable). Brightness: S-steps seuable
% Trace A: Displaysirequency spectrum
o Trace B: Displays frequenc y specirum
LE Trace Tone: Displays tinme domain waveform atcenter fequency

Display function

Trace A/B: Displays Trace A and Trace Bsimulnneously simulaneous sweep ofsame frequenc valternate sweep o
independent frequencies
Trace A/BG: Display frequercy regboa 1o be observed(background and object band (foreground) seketed fFom
background wih zone marker simultinecusly alemare sweep
Trace A fTime: Displays frequescy spectrum, and time domain waveform atcenter freque no y simulmne ously
Trace movelcalcuhtion. A —-B. B—A . AR, A+B-3A, A-B+DLwA

Storage funcrions

NORM AL, VIEW, MAX HOLD, AVERAGE, CUMULATIVE. OVERWRITE




SECTION 1 GENERAL

(Continued)

Model

MS2653B8

FM demodulation waveform display

MS26638
Settng range: 2,5, 16, 20,50, 100, 200 xMz/div

Accuracy: 25 % of full scale (referenced to center frequency afier calibration. DC-coupled, RBW 3 MHz, VEW | Hz,
Wy
Frequency response (3 dB): DC (50 Hz at AC coupled) to 100 kHz(range €20 kHz/div, VBW off)
DC {50 Hz at AC coupled) to 500 kHz(range 250 kHardiv, VBW off
*Usabk RBW: 2100k Hz

Signal search

AUTOTUNE, PEAK-CF PEAK—REF. SCROLL

Zone marker NORMAL,DELTA
Marker MARKER--CF. MA RKER—REF, MARKER —CF STEP SIZE, AMARKER -3SPAN, ZONE~»SPA N
Peak search PEAK,NEXT PEAK,NEXT RIGHT PEAK, NEXT LEFT PEAK, MIN DIP, NEXT DIP

Mul¢i-marker

Numbers of markers; 10 max, ( HiGHEST {0 HARMONICS, MANUAL SET)

Noise power (dBrmvHz, dBmych), C/N (dBe/Hz, dBe/ch), channel power (dBm, dBmy/Hz}, occupied bandwidth
(powerN% method, X-dB down method), adjacent channe! leakage power (REF: total power method. REF: reference

Measure levelmethod. REF inband method, channel designate display: 2 channels x 2, graphic diplay). average power of
burst signal(average power in designate time range of time domain waveform). template comparison (upper/lower
limits ¥ each 2. timedomain), MASK (upper/lower Jimits X each 2, frequency domain)

Save/recall Save and recallsetting conditbns and waveform data to intemal memory (max. 12) or memory card
Printer (HP dotmatri, EPSON domnairk or compatbk madel):

Hard copy Display data ¢an be hard-copied via the R§232C, GPIB, or Centoronics (Option 10) imerface

W y Plotter (HP-G L, GP-GL compatbk medels):

C:) Display data can be hard-copled via the R§232C or GPIB interface
g Language: PTL (inerpreter based on BASIQ)

g Progamming: Using e ditor ofexte malcomputer

> Progamming memary: Memory card uploadidow nlcad to/from e xte mal computer
L | PTA Progamming capacity: 192 kbytes

Diata processing: Directly accesses measurement data according to sysyiem variables, system subroutines,
and systemfunctions ]

RS.232C Quiputdata to priner o7 pbtter.  Control from e xte mal compute r (excluding power swich)

Functions: Meets IEEEAR8 2, Can be contoled asdevie from extemalcoatroler (excluding power swichy,

GPIB interface of cancontrol exiemale quipment as controfler
Inerface functions: SHILAHLTE L4 SRLRLL PPO.DCH, DT CI,C2.83,C4.C28
Furetons: Save/recalmeasurementsettings and data, uploads/downloads PTA programs, access SRAM,

Memory card imterface EPROM ard flash EEPROM (can write to SRAM only), Supporis cards up o2 MB
Comector: PCMCIA Ver20 2 slots
Agtocomection of MAL621A inpedance transfarmer insertion Ioss

Comectonacewacy (nput attenuator: 210 6B):
#25dB (910 100kHZ),£1 548 (100kHzio 2 G M), £20dB7 (2103 GHz)
Antema factor
indication ofthe correction waveform data by antemna factor ofz designate d ante rna and measwrement of
field wirengh {dBuVim

Correction Bulle i ame ma factor

Dipok antenma: MP534A /MPE5I A

Log-Periodic Ante nna: MPG33A MPSESA

Loop Anterma: MP414B

User: Programmuabk through GPIBor RS-232C 0t PTA (4types)
Saving/Loadng o/from Memory ¢ ard possible

Condaced emission Meetsthe ENSS0 1 (Group 1, Class A)

Radiated emission Meets the ENSSO 1 (Groop 1. Class A)

Static discharge Meets the EN5S0082-1

& [ Radiation field Meets the ENS0082-1
_'g Conducted susceptibility Meetsthe IEC801-4(Level IT)
6 Vibration Meetsthe MIL-STD-810D

Power {operating range)

8510 132717010 250 V (zutomatic voltage swix hing)47.510 63Hz380 10 420 Hz (8510 132 V only)S320 VA

Dimensions and mass

52 (W) 177 (H) x 351 (D), €135 kg( withowt oplioe)

Ambient temperature

0° 10 30°C {operate), -40° to +75°C (storage)




SECTICN 1 GENERAL

{Continued)

Model

MS2661C

Freguency

Frequency range

9 kHzto 3G Hz

Freque ncy readout
accwracy

i (frequency readout X referencs  frequency accuracy + span X spanaccwacy +100 Hz)
*Span: 210 kHz, after calbrmton

Marker frequency
readout accaracy

Normal: Same as frequency readout accuracy. Delta: Same as frequency span accuracy

Frequency counter

Resohtions: I Hz 10O Hz 100 Hz. 1 kHz
Accuracy: Freguencyreadout % reference Tequencv accwacy 21 LSD (when §/MN is 204B)

Frequency span

Setting range: O Hz, 1 kHz o 3.1 GHz
Accuracy: 2.5 % {(span 210 kHz),
15 % (span £10 kHz. Option02 insualled)

Resoluton bandwidth (RBW)

{3 dB BW}

Semingrange: { kHz. 3 kHz 10 kHz 30 kHz, 100 kHz, 300kHz, | MHz.3 MHz (mamally or avtomatically seuabk)
according to frequency span)
*OptionG2: 30 Hz, 100 Hz, 300 Hz are added.
Measurementsof suchas noise . C/N. adjacent chamnel leakage power by measure function are executed wits thd
caluculate d e quivalent noise band width ofthe resolition band width,
Accuracy: #20 %{RBW=i kHzto | MHz). Z30 % {RBW=3 MHz)
Sekctvity (60 dB3 dB): €1 5:1

Video bandw idth { VBW)

! Hz o 3 MHz(1-3 sequence L off*manually or automatic ally se ttabk according to resoution bandw idth

Signal purity and sability

Noise sidebands: - 100 dBe /Hz (! GHz. 10 kHzoffser)

Residual FM 220 Hzp-p/0d sec {1 GHe, span=0 Hz)
Frequency dnift: 2200 Hz/min (span £10 kHz, sweep time €100 sec)*After I-hour warmeup at constant amben
e mperature

Reference oscillator

Frequency: 10 MHz
Aging rate: (typial); Option01: 1 x 107year, 2 x 10%day :
Temperatwre characterrisies: | x 107 (hypical. 0°C 1o 50°C): Optiond1: £5 x 10°((PC 10 50°C)

Amplitude

Measurement
range

Average noise level to +30 dBm.

Maximum
input fevel

+30 dBrm (CW average power. input attenuator: 210 dB), 230 Ve

Level measurement

Average noise
level

<-115dBm (1 MHzw | GHz)

Z-115dBm+ §GHzIdB (1 to 3 GHz)

When Option08 pre-amplifer instaled:

=14 dBm {1 MHzto I GHn)

S-113 dBm+ LMIGHzIdB (> GHz)

*Re solufion bandw idth: I kHz, video bandw idth: | Hz. input attenuator: 0 dB

Residual
response

5-100 dBm (mputattenuator: 0dB. input: 500
termnation. | MHzwe 3 GHz)

Total level accuracy

=1 3dB (100 kHzt0 3G He
Levelmeasurementzccwacy after calbrationusing internal calbration signal
Tomllevelacewacy reference levelaccwracy (010 -49 9 dBm) + frequency response +log linearity (010 - 20 dB)

Refererce level

Setting range
Log scale: - 100 to +30 dBm, or equivalentlevet
Linearscale: 224 uVio2.07TV
Unit
Logscale: dBm. dBpV, dBmV.dBuV (e m.f}. W_dBuV/im
Linear seale: V
Reference levelaccurac v:
204d4B(49.9dBm o 0dBmLE0 7545 (69910 -50 dBm, 0.1 to+30 dBm) 1 5 dB {-80 10 -70 dBm)
*After calbration at 100 MHzfrequency. span | MMz (when input attenuator, resolston handw kith,
video bandw kith. and sweep time setio AUTO)
Resoltion bamdw idth sw iching ancertainty:
HOIdB (I kHzwo | MMz, 204 dB (] kHzio 3 MHz)
*Afer calbration refere nced to resobition bandw iith 3 kHz
Inputattenuator (RFATT)
Settngrange :0to TOdB {1048 steps)
*Manualsettabk or. automatically settabl according 1o reference  level
Accwacy: 203 dB 0w 504B), 1 4B (0to 70 4By
*After calbration, referenced to frequecy 100 MMz, input attenuator 1048

Frequency response

05 4B (100kHzto 3 GHz. referenced to 100 MHz, input attenuator 10 dB, e mperature 18° 10 28°C)
=1 5dB (%10 100 kHz referenced to 100 MHz, input attenuater 10 dB, emperature 18° o 28°C)

+10dB {100 kHzro 3 GHz referenced 10 100 MHz input attenvator 10 dB 1o 304B)
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SECTION 1 GENERAL

(Continued)

Model

MS2661C

Scale Fide by

Seale: 10 div (af single scale}

Log scale: 10,5, 2. 1 dB/div

Linear scale: 10, 5, 2. 1 %e/div

Linearity {after calibration)

Log scale: £0.4 dB (0 10 -20 dB), 1.0 dB (O to 70 4B, £1.5 dB (0 to -85 dB), £1.0 dB (0 to -90 ¢B}
Linear scale: =4 % of reference level

Marker level resolution

Log scale: 0.G1 dB

Linear scale: 0.02 & of reference level

Spurious responise

2nd harmonic disortion:
560 dBe (1010 200 MHz. mier level -30dBm)
75 dBe (0.2 10 } 5 GHz.mixer level: 30 dBm)
£-80dBc (0.810 } GHz, mixer level: -30 dBm)}
3rd order inte rmodulation distortiion:
=70 dBe (10 MHzto |00 M Hzfrequency diffrence oftwo signal: 250 kHz, mixer level: -30 dBm}
=80 dBe (0.1 to 3 GHzfrequency diffrence oftw o signal: 250 kHz. mixer level: - 30 d Bm)

| ¢B gain compressien

-5 dBm (2100 MHz. atmixer input fevel)

Amplitude

M aximam dynami range

1dB gaincompression level vs. average noise level:
>110dB {100 MHzto | GH2)
>110-fIGHzIdB (>1 GHz)
when Option08 pre-ampifier insalied:
»>109 dB (100 MHzio | GHz)
»>108- L5 GHzdB (>! GHz)
Distortion characreristcs (1 kHz REW)
Znd harmonic: »72.5 4B (1010 200 M Hz)
>80 dB (20010 500 MHz2)
>80 -fIGHz)dB (50010 1 300 MH2)
3rd order intermoduiation:
»725dB (101w 10 MHz)
>8334B {10010 1000 MHz)
B33 -(23IGHZMB (1103 GHz)

Sweeprime

Setting range: 20 ms to 1000 s (manual semable. or avtomatically settable according to span, resolution bandwidth and
video bandwidth)
Accuracy: 15 % (20 msto 100s), 245 % (110 s 10 10005}, %] B {digital zero span mode)

Sweap mode

Contnious, singk

Sweep

Sweep mode in tme doman

Anabbgzero spandigimlzerc span

Zope sweep
Tracking sweep

Sweeps onlyinfrequency range indicale d by zore marker
Sweeps whik tracling peak points within zone marker {zone sweep also possible)

Numiers ofpoints

501

Dewecton mode

NORM AL: Simulnine cusly disphys max. and min. points between sampk points
POS PEAK: Displays max. point between sampk points

NEG PEAK: Displays min. poimt berween sampk points

SAMPLE: Disphys momentary value atsampk paints

Detection mode swiching uncersaity: £0.5 dB (at reference level)

Display

Cobr TFT.LCD, Size 551, Number ofcolors: 17 (RGB, each 64+ scak settabk ), Brightne ss: S-scale senabk

Function

Display function

Trace A:Displays fequency specimim

Trace B: Displays frequency spectum

Trace Tene: Displays time domain waveformatcenter frequency

Trace A/B: Displays Trace A and Trace B simulurecusly, sinminneousswee p ofsame fequerncy, alemate sweepo
independent frequencies

Trace A/BG: Display frequency region to be observed {background) and object band (foreground) sekcted from

background wih zone marker simuilapeously alemnate sweep
Trace A/TimeDisplays frequency spec tum ,and time domain waveform atcentsr frequency stmula e cusly
Trace movelcalcuhtion; A 3B, B-sA, AB. A+B—A A-B+DL-A

Storage functions

NORMAL, VIEW, MAX HOLD, AVERAGE, CUMULATIVE, OVERWRITE
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SECTION 1

{Continued)

Model

MS2661C

Functions

FM demodutation waveform display

Settngrange: 2.5, 10,20.50. 100, 200 kHa/div
Accuracy: 23 % of full scale (referenced 1o cemer frequency after calibration, DC-coupled, RBW 3 MHz, VBW { Hz,
CW)
Frequercy response (3dB)y: DC (30 Hzat AC coupled) to 100 kHz(range €20 kHz/div. VBW off}
DC (50 HzatACcoupied) to SO0 kHz(range 250 kHu/dv, VBW off)
*Lsabk REW: 21 kHz

Signalsearch AUTO TUNE, PEAK-CF, PEAK—REF, SCROLL

Zore marker NORMAL,DELTA

Marker MARKER—CF, MARKER —+REF, MARKER -»CF STEP SIZE. AMARKER--SPA N, ZONE—SPAN

Peak search PEAK, NEXT PEAK.NEXT RIGHT PEAK, NEXT LEFT PEAK, MIN DIP, NEXT Dip

Multi-marker Numbers ofmarkers: 10max. {HIGHEST {0, HARMONICS, MANUAL SET)
Noise power (dBm/Hz, dBm/ch), C/N (dBc/Hz. dBc/ch). channel power (dBm, dBr/Hz), occupied bandwidth (power
N% method, X-dB down method), adjacent channel leakage power (REF: total power method, REF: reference level

Measure method, REF: inband method. channel designate display: 2 channels x 2, graphic diplay), average power of burst signal

(average power in designated time range of time domain waveform), template comparison (upper/fower limits X cach
time dommain), MASK {(upper/lower limits x each 2, frequency domain}

Savesrecali

Save and recallsenting conditbns and waveform data 1o inlemal memory (max. J2) or memory card

Hard copy

Printer (HP dotmatrx , EPSON dotmatrk or compatb® model):

Display data ¢an be hard-copied v the R$232C. GPIB, or Centoronics {Option 10) ine riace
Flowe r (HP-GL,GP-GL compathk models):

Bisplay dwa can be hard-copied via the RS232C or GPIB inte rface

Language: PTL (interpreter based on BASIO)

Progamming: Using ¢ ditor ofe xte mal ¢ omputer

Progamming memaory: Memory card, uplcad/idownioad to/from exie mal c omputer

Progamming capacity: 192 kbytes

Data processing: Diirectly accesses measurement data according 1o sysytem variables, systemn subroutines, and system
functions

RS-232C

Quiputdata toprinier or pbtter.  Controlfrom extemal computer {excluding power swich)

GPIB inerface

Furctons: Meets IGEE488.2, Can be controlled as device from exiernal controller {excluding power switch),
or can control external equipment as controller
Inerface funceiony: SHE, AHL T L4 SR RLL, PPO, DC1, DT, C1,C2,C3,C4,C28

Memorycard interface

Functbns: Save/recal measuwrementsettings and data. uploads/downloads PTA programs, access SRAM,
EPROM and flash EEPROM (can write to SRAM only), Supportscards upto2 MB
Comector: PCMCIA Ver202slots

Comrectbn

Autocorrection of MAL62 1A impedance transforme r inse rtion loss
Correctbn accwacy (nputattenuator: 21048y
#25dB (910 100kH2L £15dB (I00kHzto 2GH) 220 dB (2103 GHz)
Anenna factor
Indication ofthe corre ciion waveform data by anterma facior of a designated antenna and measuremens of
field strength (dBuV/im)
Built- b anterma factor
Dipok amema: MP534A /MP651 A
Log-Pericdic Amenna: MPE3SA/MP666A
L.cop Antenna: MP414B
User: Programmablke through GPIBor RS232Cor PTA (dypes)
Saving/Loadng so/from Memory card possible

Others

Condue ed e mission

Meets the ENS5011 (Group [, Class A}

Radnted e mission

Meets the ENS30 1L (Group §, Class A)

Statk dicharge

Meets the ENSOD82-1

Radmtbn field

Meets the EN50082-]

Comducted susce pibility

Meets the EEC80i 4L evelll)

Viration

Meets the ML-STD-81GD

Power (operating range )

83to 132/ 17010 250 V (awomatic voltage switching), 47.5 1o 63 Hx/380 1o 420 Hz (8510 132 Vonly), 330 VA

Dime nsions and mass

320 Wy x {77 (Hy x351 (), £10.8 kgl without option)

Ambent lemperature

0° 10 50°C {operate ), -40° to+ 75°C (storage)
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SECTION 1

GENERAL

(Continued)

Model

MS2663C

Frequency range

9kHzio 81 GHz

Frequency band

Band 0 (0t 32 GHziband 1- (292 GHztwo 63 GHz) band 1+{6.4GHzto 8.1 GHz)

Pre-seleciorrange

292GHzw081 Ghz{band - band 14}

Frequency readout

ACCUracy

* (frequencyreadout x reference frequency accuracy + span X spanaccuracy +100 Hz)
*Span: 210 kHz, after calbration

Marker freguency
readout accuracy

Normal: Same as frequency readout acewracy. Deln: Same asfrequency span accwracy

Frequency counter

Resohitions: 1 Hz, 10 Hz, 100 Hz, | kHz
Accuracy: Frequency readout X reference frequency accuracy 1 LED (when S/N is 20 dB)

Frequency span

Settmgrange: 0 Hz, I kHzic 82 GHz
Accuracy: +25 % (span 210 kHz),
5 % (span £10 kHz, Option02 insialed)

Frequency

Resolution bandwidth (RBW)

(3 dB BW)

Senmingrange: 1 kHz. 3 kHz. 10 &Hz. 30 kHz, 100kHz. 300 kHz, | MHz, 3 Mhz (manually or automadeally setable
according 10 frequency span}
*Opion02: 30 Hz, 100 Hz, 300 Hz are added.
Measurements of such as noise . C/N, adjacent channel leakage power by measure function are executed with the
caluculated equivalent noise band widih of the resolution band width.
Acguracy: 20 % (RBW=1 kHz to 1 MHz), £30 % (RBW=3 MHz)
Selectivity (60 dB:3 ¢B): 515:1

Video bandw dih (VBW)

1Hzto 3 MHz(1-3 sequence ). off*manually or automatically settabk according toresohion bandwdth

Signal purity and sta bilty

Notse sidebands: £- 100 dBe /Hz (1 GHzl 0 kHzoffset)

Residual FM: €20 Hzp-p/0.1 sec {1 GHz, span=0 Hz}
Freguency drift: <200 Hz/min (span £10 kHz. sweep time $100 sec)*After 1-hour warm-up ar constant ambient
emperature

Reference oscillator

Frequency: 10 MHz2
Aging rate: {nypat)y Opton0 1 1 x 107 /year, 2% 10 day
Temperatre chamctemisics: L x 107 (typical. 0°C to 50°C); Optiond 1: 23 x 1I{OPC 10 50°C)

Level measurement

Measurement
range

Average noise levelto +30dBm

M ax imum
input level

+30dBm (CW average power. input attenuator: 21 ¢ 4By, 20 Ve

Average noise
level

£-115dBm I MHzto 1 GHz band 0)

£-115dBm + f1GHzWdB (! 10 3.1 GHz, band O)

=-115dBm +05f[GHzldB (29210 8.1 GHz, band 1)

When Option08 pre-amplfier inswaled:

<-114dBm (1 MHztwo | GHz, band 0)

=-1i4dBm+ LS GHzWB {110 3.1 GHz, band ()

£-115 dBm+0SEB 29021081 GHe band 1)

*Resoluton bandw idth: [ kHz. video bandw ideth: 1 Hz
,inpur attenuator: O dB. £ freque ney {GHz)

Restdual
response

£-100 dBm (hputatenvator: O dB, input: 50 G
termnation. ] MHzo 8.1 GHz)

Total level accuracy

#1.3 dB (100 kHz 1o 3.1 GHz). £1.8 dB (2.92 10 8.1 GHz)
Level measurementaccuracy after calbration using inte mal calbration signal
Tomllevelaccuracy: reference levelaccuracy (010499 dBm) +fregue ey response +log lnearity {Gto0 .20 dB)

Amplitude

Reference level

Setting range
Log scale: - 10010 +30 dBm, or equivalentlevel
Linear scale: 224 uVio 707V
Unit
Log scale: dBm.dBuV, dBmV, dBuV (e m ., W, eBuV/m
Lmearscale: V
Reference levelaccwacy:
#0A4dB (49.9dBmto 0dBm), 2075dB (-65.910-30dBm, 0.1 10 +30 dBm), $15 4B (-80 10 -70 dBm}
*After calibration at 100 MHz frequency, span | MHz (when input atteneator, resolution bandwidth,
video bandwidth, and sweep time set 1o AUTO)
Resolition bamdw kith swig hing uncertainty:
*03dB (1 kHzrwo I MHz), 204 dB (1 kHzto 3MHz)
*After calibration, referenced to resolution bandwidih 3 kiz
Input attenvator (RF ATT)
Setting range: ¢ to 70 dB (10 4B steps)
*Manual settable or. awtomatically settable according 1o reference level
Accuracy: 30.3 dB (G o 50 dB), 1 4B (1070 48)
*After calibration, referenced 10 frequecy 100 MHz, Input attenuator 10 dB

Frequency response

=05 dB(100kHzto 32 GHz band 0, referenced ro 100 MHz, inputattenuater 10 3B, temperature 18° 10 2%°C)
Z15dB (910 100 kHz. band O, referenced 1o 1 00 M Hz, input attenuator 10 dB, remperatre 18° 10 28°C)
z15dB (291081 GHz band 1, referenced 0 100 MHz, input attenuator 10 dB, temperature 18° t0 28°C)

=1 08B (100kHzto 32 G Hz, band 0, referenced to 100 MHz, input attenvator 10 4B to 50 ¢B}
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(Continued)

Model

MS2663C

Amplitude

Scale Fideiity

Scaie; 10div {at singke scale}

Lmearscale: 10.5,2,1 %/dw
L.inearity(after calbration}
Logscale: #04dB (010 -W R, £1 0dB (0to-70dB). 1 5B (010 -85dB), 21 0dB (010 -0 dB)
[ mearscale: 24 % ofreference level
Marker level resolntion
Logscale: 001 dB
Lmearscale: D02 % ofreference level

Spuripus response

2nd harmonic distortion:
£-60 dBe {1010 200 M Hz, band 0. mixer Jevel. . 30 dBm)
£-75dBe (0.210 1.3 GHz. band 0. mixer level: - 30 dBm)
£-70dBe (1310 1 55 GHe. band 0, mner level: - 30 d Bm)
<-80  dBc (08101 GHz. mixer level: - 30 dBm)
<-100dBe { 146 10405 GHez band I, mocer level; - 20 ¢Bm)
3rd order inte rmodulation distordon:
<£-70dBc (10 MHzto QO MHzfrequency diffrence oftw o signal: 250 kHz, mixer level: - 30 dBm)
<-80¢Bc (0.1 10 8 1 GHz frequenc v diffrence oftwo signal 250 kHz. mixer levelh - 30 dBm)

Tmage response: €-70dBe
Multpk respose - <- 70 dBc

| ¢B gaincompression

-5 dBm (2100 M Hz, at mixer input jevel}

Maximam dynamic range

1 dB gain compression levelvs. average noise level:
>110dB (100 MHzte | GHz bandd)
»110-fiGHZMB {1 10 3.1 GHz, bandh)
>110-05GHzldB (2.92 10 8.1 G Hz, bandl}

Distortion characterrisics {1 kHzRBW)

Znd harmonic: »72.5dB (1010 200 MHz)
>80 dB (200 10 SO MH2)
>80 075G HeldB (0.5 10 | 3 GHe, bandd}
FR2E 0 THIGHZMB (08 10 1 GHz, bandh)
TS5 -075{GHzMB (1310 1 55 GHz band))
>97.5 025G HzIdB (1.46 10 405 GHz, bandl)
3rd order intermodulation:
>80dB (10to 100 MHz)
>833dB {0110 I GHz)
»833-f[GHzWB (1 to 3.1 GHz, bandd}
S833 (1T GHZIB (1.46t0 8.1 GHz, band!)

Sweep

Sweep time

Setting range: 20 ms to 1000 s (manual settabk. or automatic aily settabk according to span, resolition bandwidth and
video bandw dih)

Accwacy: +15% (20msto 1005), #45% (1105 to 1000 s), 21 % {digital zero span mode}

Sweep mode

Condnious, singk

Sweep mode in time domain

Anmalbgzero span, diginizero span

Zone sweep

Sweeps only in frequenc v range indic ate d by zone marker

Tracking sweep

Sweeps whik tracking peak points wihih zone marker  {zone sweep also possible)

Functions

Numbers ofpoints

501

Detection mode

NORM AL Simulane cusly disphys max. and min. points between sampk points
POS PEAK: Displays max. point between sampk points

NEG PEAK: Displays min. point between sampk points

SAMPLE: Displays momentary value atsampk points

Detection mode swiching uncertaity: 205 4B (at referenc e level)

Display

Cobr TFI-LCD, Size 5 31 Number ofcojors: 17 (RO B, e ach 64-scak sentabk ), Brightness:5-steps settabk

Display function

Trace A:Displays frequency spectrum

Trace B: Displays freque ncy spectrum

Trace Tme: Displays time domain waveformatcenter frequency

Trace AfB: Displays Trace A and Trace B simultancously, simuitaneous sweep of same frequency. alternate sweep of
" independent frequencies

Trace A/BG: Display frequency region to be observed (background) and object band ({foreground) selected from

background with zone marker simultaneously, alternate sweep
Trace A/Time: Displays frequency spectum and time domain waveform atcenter frequenc v simulm e ously
Trace move/caleubtion: A—B. B-3A, A B, A+BoA A-B+DL—A

Storage functions

NORMAL, VIEW.MAX HOLD AVERAGE. CUMULATIVE, OVERWRITE
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SECTION 1 GENERAL

{Continued)
Model MS2663C
Setting range: 2, 8, 10, 20, 50, 100, 200 kHz/div
Accwacy: 25 % of full scale {referenced io center frequency afier calibration, DC-coupled, RBW 3 MHz, VBW | Hz,
. , Cw)
FM demodulation waveformdisplay 1 ¢ ey response (3 dBY: DC (50 Hz at AC coupled) to 100 kHz (range £20 kHazidiv. VEW off),
DC (50 Hz at AC coupled) o 300 kHz (range 250 kHz/div, VBW off)
*Usable RBW: 21 kHz
Signalsearch AUTO TUNE,PEAK—SCF, PEAK-»REF. SCROLL
Zone marker NORMAL DELTA
Marker MARKER —-CF, MARKER—REF, MARKER -»CF STEP SIZE AMARKER—SPA N, ZONE—SPA N
Peak search PEAK NEXTPEAK,NEXT RIGHT PEAK. NEXT LEFT PEAK, MIN DIP, NEXT DIP
Muit madcer Numbers ofmarke rs: [0 max. (HIGHEST 10, HARMONICS, MANUAL SET)
Noise power(dBm/Hz, dBmych), C/N (dBc/bz, dBe/ch), channel power (dBm, dBovHz), occupied bandwidth {power
method, X-dB down method), adjacent channel leakage power (REF: total power method, REF: reference level method,
Measure REF: inband method, channel designate display: 2 channels X 2, graphic diplay). average power of burst signaj
(averagepower in designate time range of time domain waveform), template comparisen (upper/lower limits x each 2.
timedomain), MASK (upper/iower limits x each 2, frequency dormain)
Saversrecall Save ard recaiiserting conditbns and waveform data to inte mal memory (max. 12) or memeory card
Printer (HP dotmairk, EPSON dotmatrik or compatbk model):
Hard copy Display data can be hard-copied via the RS232C, GPIB, or Ce nioronics {Option 10) inte rface
%) Ploter (HP-GL,GP-GL compatbk modelsy:
8 Display data can be hard-copied via the RS232C or GPIR interfuce
'-8 Language: PTL (nuterpreter based on BASIC)
e Progamming: Using editor ofextemalcomputer
= Progamming memory: Memory card, upload/download to/from external computer
L | PTA Progamming capacity: 192 kbytes
Data proce ssing: Directly accesses measuremens data according 10 sysytem: variables, system subroutines. and system
functions
RS-232C Ousputdata to primer or pbtter.  Conwol from exiz mal computer (exclud hg power swich)
Functlons: Meets IEEE488.2, Can be controlled as device from external controller (excluding power switehy,
GPIB ime rface or ¢an contrel external equipment as controller
Interface functions: SHI,AHL TG L4 SR1,RLL PPO.DCL DTL C1,C2. 03, Ca, 028
Functions: Save/recall measurement settings and data,uploads/downioads PTA programs. access SRAM,
Memory card imerface EPROM and flash EEPROM (can write 1o SRAM enly), Supports cards up to 2 MB
Connector. PCMCIA Ver.2.0 2 slotsAutocorrection of MAL621A inpedance transformer insertion loss
Correction accuracy (input attenuator; 210 dB):
12.5dB (9 to 100 kMz), 1.5 dB {100 kHz 1o 2 GHz2), 2.0 4B {2 10 3 (G¥z)
Antenna factor
Indication of the correction waveform data by antenna factor of a designated antenna and measurement of
Correction field strenath (B Vim)
Buil-in antenna factor
Dipole antenna: MP334A/MPS3 1A
Log-Periodic Antenna: MPS33A/MPG66A
Loop Amenna: MP414B
User: Programmable through GPIB or RS-232C or PTA (4 1ypes)
Saving/Loading to/from Memory card possible
Conduced emission Meets the EN35C11 (Group . Class A)
Radiated emission Meets the ENSSCE] (Group 1, Class AD
Static discharge Meets the ENSO082-1
& Radiation field Meets the ENSG082-1
_&) Conducted susceptibility Mee s the IEC80] 4(Level IT)
O | Vibration Meets the MIL-STD810D
Power (operating range) 8510 132/ 17010 250 V {automatic voltage switching). 47.5 10 63 Hz/380 to 420 Hz (85 10 132 V only), £330 VA
Dimensions and mass 320 (W) x 17T {H) x351 (D), £1 3.5 kg without option)
Ambient (emperature 0% 1030°C {operate ), -40° 1o + 75°C (storage)
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@ Option 01: Reference crystal oscillator

SECTION 1 GENERAL

Frequency

10MBz

Aging rae

<1 % {0fvear. €2 % 10%day (referenced to 24 hours warmup)

Temparature stability

<5 % 1Y (0F 10 50PC, referenced 10 25C)

Buffered output

BNC connector, 10 MHz, =2 Vp-p {200 £ eominate d}

® Option 02: Narrow resolution bandwidth

Resolution bandwidth (3 dB)

30 Mz, 100 Hz, 300 Hz

Resolution bandwidth switching uncertainty

04 dB (referencedto 3 kHz)

Bandwidth accuracy
(MS2661CAMSE2663C only)

20 % (RBW=100 Hz, 300 Hz)

Selectivity {60 dB:3 dB}

<151 (RBW=100 Hz, 300 Hz)
<201 {RBW=30 Hz)

@® Option 04: High-speed time domain sweep

Sweep time

125 u5, 2508, 50uS. 10010 900 155 (one most signifcant digitsetiabk )
1010 19 mS (two upper significant digiss settabk)

Agcuracy

x1%

Marker readour resofution

Logscale: 0.1 dB
Linearscale: 02 % ofRefeence Level

@ Option 06: Trigger/gate circuit

Trigger switch

FREERUN, TRIGGERED

EXT

Triggerlevel =10 V{Rescludon: 0.1 V3
Trigger slope: RISE/FALL
Conmaectar: BNC

VIDEO

Trigger level:- 10010 0 dB {Log scale. resoliton 1 dB)
Trggersiope: RISE/FALL

WIDE IF VIDEO

Trigger level. High, Middle, or Low seketable
Bandwidth: 220 M Hz
Trigger slope: RISE/FALL

LINE

Freguency: 47.5 10 63 Hz {Line lock}

Trigger source

™

System: M-NTSC, B/G/H PAL
Syne: V-SYNC, H-SYNC (ODD/EVEN)
Sync line:
NTSC:
H-SYNC(ODD): Lme Two 262
H-SYNC{EVEN Y Line | 10263
PAL:
H-SYNC(ODDYLine 110312
H-SYNC{EVEN )Line 317 10625
*Option 16, 21 required

Pre-trigger

Displays waveform from pre vious max. | screen atirigger occurrence point
Range :- Time Spanto 0S
Resolution: Time Span/300

Post-trigger

Trigger delay

Displays waveform from afrer max 655 mS attrigger occwrrence point
Range:0t0635.5mS
Resoblition: } pS

Gate sweep

infrequercy domain. displys spectrum ofinput signal in specified gate intg rval
Gate delay: 010 655 mS {from trigger point resolition: § uS)
Gate width: 2 18 to 65,5 mS {from gate delay point or extiemal conmrol resolution: § U§)

@ Option 07: AM/FM demodulator {Sound monitor)

lSound ouiput

EWhen inemallosd speaker and earphone connctor (D35 mini jack), adustabk volume
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SECTION 1 GENERAL

& Option 08: Pre-amplifier

Model

MS2651B/61B/61C MS2663C

Frequencyrange

163 kHzto 3 GHz

Measurement range
Maximum input level
Average noise level

Gain 20dB 42 4B (afier calbration)
Nose fgure 27dB (<2 GHz),£12dB (22 GHz typicalvalue )
Ampltude

Level measurement

Average noise Jevel to 10 dBm
+1G dBm (CW average power. input attenuator 210 dB), £50 Vde
M82651B: -130 dBm {I MHz w0 | GHz)

2-130 dBm +1.58[GHz]dB (>1 GHz)
MS2661B/C:5-134 dBm {} MHz to | GHz}

<-134 dBm +2f[GHz)dB (>1 GHz)
*Re solution bandwidth 1 kHz Video bandwidth [ Hz,
Input atteruator O dB

£-132dBm{] MHzio | GHzj

£- 132 dBm +H{ G H21dB(>1 GHx)

*Re solution bandw drh | kHz, Video bandw idth | Hz,
input atrenuator 0 dB

Reference Level

Setthgrangs
f.ogscale: -120t0 +10 dBm, or equivalentlevel
Lingarscale: 224 Vo707 mV
Reference Levelaccuracy: 20.5 dB (-69.9 to -20 dBm),
20.75 dB (-85.9 10 -70 dBm, -19.9 to +10 dBm)
*After calbeation, atfrequency 100 MHz, Span | MHz. {When Imput attenuator, Resokition bandw idth,
Video bandwidih, and Sweep time setto AUTO,)
Resoltion bandw idth swirhing uncerrainy: 0 5dB
*After calbration, referenced to resobition bandw dth 3 kMz
Inputattenuator swiching uncertainty: 303 dB (010 504B). 21 dB (G0 76 dB)
*Afer calbration frequency 100 MHz, referenced to attenuation 10 dB

Frequency respoense

220dB{100kHzto 3G Hz referenced 10 100 M Hz, Input attenuator 10dB 1o 50 dB)

Seale Fidelity

Logscale: 205dB{0t0-20dB) 2] B (01t -60dB), 205 dB (G to-75dB)
Linear scale: £5 % ofReference Level

Spurious response

3rd order inte rmodation distordon: £- 70 dBe (I0MHzo 3G HD
*Frequenoy diffrence oftw o signals 250 kHz, pre-anplifier input level -55dBm

1-dB gain compression

2-35 dBm (2100 MHz, pre-ampiferinput level)

& Option 10: Centronics interface

Funcrion

Outputdata to primter {Cenwonks standard)

Connector

D-sub 25-pins { jack)
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SECTION 1 GENERAL

@ Option 12: QP detector” (MS2661B/MS2663B/MS2661C/MS2663C only)

Function QP detector
When this option is mounted. REW =100 Hz 3 dB bandwidth of Option02 is medified to 150 Hz
(represensedative valoe} for MS2661B/MS2663B

& dB Bandwidth Bandwidth: 200 H2.,9 kHz,120 kHz
Aceuracy: 30 %(18° to 28°C)
Display Log scale, § dB/div. 0 scale marks

Linearity: £2.0 dB/0 to -40 dB (CW signal, Reference Level=-60 dBuV. Input attenuator=0 dB, 1 8° 1o 28°C)
Response corresponding 1o CISPR pulse (at DET mode: QP, 18° to 28°C)

Repeatition Frequency Response
120 kHz Bandwidth | kHz -8.0dBx1.0dB
Pulse response 1060 He Reference
20 Hz +3.0dBtl.0dB
19 Hz +14.6dBx1.5 4B
2 Hz +26.0dB12 0 dB
1 Hz +28.5dB=2.0dB
9 kHz Bandwidth 1 kHz -4.5dBx1 . 0dB
100 H: Reference
20 Hz +6.5dBxl.0dB
10 Hz +10.0dB21.5dB
2Hz +30.5dB£2.0dB
i Hz +22.5dB+2.0dB
2040 Hz Bandwidth 100 Hz -4.0dBx1 0dB
60 Hz S30dBxl.G4dB
25Hz Reference
10 Hz +4.0dB£1.0dB
5 Hz +71.5dBx1.5dB
2 Hz +13.0dB+2.0dB
1 Hz +17.0dB22.6dB
QP ON/OFF £2].0dB (PEAK, QP)
Switching uncertainty {CW signal, at Reference Level 1o -40 dB, a1 18° to 2 8°C after automatic calibration)

Detectuon mode QF. AVERAGE

Indication of the correction of waveform data by antenna factor of a designated antenna and measurement of
field strength (dBuV/im).

Field Stwength Built-in Antenna factor
Measurement Dipoie Antenna : MP334AMPOSTA
Log-Periodic Antenna : MPG3SA/MPSE6A
Loop Antenna tMP414B
Use : Programmable through GPIB or R8232C (4 types)

Saving/Loading tw/from Memory Card possible

* Used of OptionQ2 at the same time Is necessary
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SECTION 1 GENERAL

@& Option 13: QP detector” (MS2651B/MS26538 only)

Function

QP detector

6 dB Bandwidth

Bandwidth: ¢ kHz. 120 kHz
Accuracy: 230 % (18° 10 28°Cy

Display

Log scale.3dB/div.10scale marks
Linearity: £2.0 dB/0 to -40 dB (CW signal. Reference Level=-60 dBUV. Input attepuator=0 ¢B. 18° to 28°C)

Palse response

Rasponse comesponding to CISPR pulse (at DET mode: QF.18° 1o 28°C)

Repeatition Frequency Response
124 kHz Bandwidth I kHz -8.0dBx1.0dB
100 Hz Reference
20 Hz +9.0dB+1.0dB
10 Hz +14,0dBx].5dB
2 Hz +26.0dBi2.0d8
! Hz +28.5¢B£2.0dB
9 kHz Bandwidth 1 kHz -4.5dB%1.0dB
00 Hz Reference
20 Hz +6.5dBx1.0dB
10 Hz +10.0dBx1.54dB
2 Hz +20.5 dB=2.0dB
| Hz +22.5dB£2.0dB

QF ON/CFF
Switching uncertainty

1.0 dB (PEAK, OP)
(CW signal, at Reference Level to -40 dB . at 1 8° to 28°C after automatic calibrazion)

Detection mode

QF. AVERAGE

Field Strength
Measurement

Indication of the correction of waveform data by antenna factor of a designated amtenna and measutement of
fleld strength (dBUV/m).
Built-in Antenna factor

Dipole Antenna : MPI3SA/MPESTA

Log-Periodic Antenna : MPEISAMPEEBA

Loop Antenna :MP4i4

User : Programynable through GPIB or RS232C (4 types)

Saving/Loading to/from Memory Card possible
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SECTION 1

® Option 14: PTA PARALLEL 1/O"

GENERAL

Function

Comrolling external equipment from PTA

System variables

The fotlowing contrals are possible using PTA system variables:

System variable Control deseription
10A Control of 8 bits parailel output port A
108 Control of § bits parallel output port B
10C Control of § bits parallel VG port C
10D Control of § bits parallel JO port D
EIO Control of DO swichung pont € and D
EXOD Control of tngger (X3

PT1. statements

Using PTA PTL starements allows control of interrupts input externally te the IO ports

PTL statement
10EN statement
10D statement
TOMA statement
ON TO GOTO stazement
ON TO GOSUB statement

Control description

Allow interrapt input

Prohibit interrupt input

Masks imerrapt input

Changes program fiow when interrupt occurs

Changes program flow when imterrupt occurs

Write strobe signal

Outputs a write strobe pulse {negative pulse) to an external unit whet output pert € or D is controiled

DC ouiput

Supphies +5 V0.5 V (max. 100 mA) power for exiemal equipment use

Signal Togical level

Negative logic, TTL level
Rated current;
Cutput ports A, B:Max.output current Hi: 2.6 mA, Lot 24 mA
Ouatput ports C, D:Max.output current Hi: 13 mA, Lo: 24 mA
Other contrel output lines :Max. output current Hi: 0.4 mA. Lo: 8 mA

Cable connector

Amphenol 36 pins

Connector pin layout

Pin No, Name Pin No. Nage
1 GND 18 {0utput port B (6}
2 Tigger inpul 28 {Output port B {7} MSB
3 Trigger ourputl 21 {MOport C{0)LSB
4 Trigger output2 22 {WOport C {1}
5 Output port A (03 LSB 23 HQport C(2)
& Cutput port A (D 24 (/O port C (3)MSB
7 Qutput port A {2) 25 {0 port D) LEB
] Outptit port A (3) 26 (IO port D(I)
g Qutput port A (4) 27 HWOport D
10 1Ouiput port ALS) 28 {UOport D (3 MSB
11 JOuput port A {6} 19 [Port C staus V110
12 {Output port A {7)MSB 30 {Port D status O/L:1/Q
13 1 Output port B {3 LSB 31 {Write strobe signal
P4 1Qutput port B 32 {interrupt signal
15 1Ouput port B {2} 33 Jtnot used)
16 {Output port B () 34 [+5 V power supply
17 }Output port B {4) 35 Hnot used)
18 {Output port B (5) 36 gtnot used)

* Not installed with Option10: Gentronics interface

@ Option 15: Sweep signal output

Sweep outpat (X)

G o [0V ED V@100 kO termination. from lefi side to night side of display scale). BNC connector

Sweep status output (Z)

TTL level (ow level with sweeping), BNC connecior
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SECTION t GENERAL

@ Option 16: Television monitor

Video M-NTSC, B/G/H PAL color

Audio Sirsultaneous monitor of video and audio needs Optien07: AM/FM demodalator
Channel CCIR. USA, ltaly. Japan

Function Trigger Vsync, HSYNC (ODD), HSYNC {EVEN) line
Aux.ouipul Composite video, BNC connector

@ Option 19: DC coupled input*

Furction

DC coupling the input circuits and expanding the lower lianit of reception frequency 1o 500 Hz

Frequency Range

500 Mz to 3 GHz

Max input ievel

+30 dBm (CW average power, Input attenuator 210 dB). 20 Ve

Average noise Jevel

Amplitude

Resolution bandwidth: 30 He, Input attenuator: C dB. Video bundwidth: 1 Hz
£-80 dBm (500 Hz to 10 kiz)
&-90 dBm {10 kHz 10 200 kHz)
<110 dBm (200 kHz to 1 MHz)

Frequency response

+1,2 B (500 Hz 10 100 kHz)

0.5 dB (100 kHz 10 3 GHz)

+ Use Cption02 at the same time IS necessary

@ Option 20: Tracking generator

MEBIIBAIBGIC | M82663C (%)
Frequency range 9 kHz 1o 3 GHz
Qutput level range 0 10-60 ¢Bm
Qutpyt levei resclution 0.1 4B

Qutput level accuracy

+1.0 dB (at frequency 100 MHz, G dBm)

Flatness

+1.5dB (100 kHz 1o 3 GHz, output level 0 dBm, referenced 1o 100 MHz)

Qutput level linearity

+1.0 4B (ourpt level O 1o ~30 dBm)
32.0 4B {owpu Jeve! —30 1060 dBm)
{100 kHz to 3 GHz, referenced to 0 dBm)

Spurious

Harmonics

£-20 dBe {output level O dBm, 100 kHz 10 3 GHz)
Non-harmaonies

$—35 dBc {ouiput Jeve! O dBm, 100 kHz 10 3 GHz)

Harmonics

<20 dBc (cutput level 0 dBm, 100 kHz 10 3 GHz)
Non-harmenies

€35 dBc (100 kHz 10 2 GHz)

£-30dBc (210 3GHz)y

{outpyt level ¢ dBm)

Tracking generator feed through £-05 dBm
£8 reuE (RF input and TG output terminated 50 Q)
Qutput connector N-1, 50 Q

(*} Not installe¢ with Option 08: Pre-ampiifier

@ Option 21: Television monitor {multi-system)

Video M-NTSC, B/G/H/D/ PAL color

Aundio Simultzneous monitor of video and audio needs Option07: AM/FM demodulator
Channel CCIR, USA, ltaly, Japan, China, UK

Function Trigger Vsyne, HSYNC {ODD}, HSYNC (EVEN) line
Aux.output Comgposite video, BNC connector
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SECTION 1 GENERAL

® Option 22: 75 () Input (MS2651B/MS2661B/MS2661C only)

Model

MS2651B 1 MS2661B/MS2661C

Functien

75 £ Input
Selectable tracking generator is opr. 23 73 {2 Tracking generator only.

Frequency range

100 kHzto 2.5 GHz

Amplitude

Measurement range

Average noise level to +25 dBm

Maximum input level

+35 dBm (RF ATT 210 dB), 2100 V

Residual response

£-95 dBm (+13.8 dBuV) (RF ATT: 0 dB. Input: 75 {2 termination)

Total level acctracy

+1.8 dB (100 kHz 1w 2.5 GHz, T=18 10 28°0)
*Level measurement accuracy after calibration using internal calibration signal.
Total leval aceuracy: Reference level accuracy (0 to -49.9 dBm) +Frequency response +log linearity (G o -20 dB)}

Reference level

Setting range
Log scaler +8.8 dBRV 10 +133.8 dBpV or equivalent leve]
Linear scale: 274 puV w0 4.87 V

Frequency response

+10 dB (100 kHz 10 2,5 GHz}
*Referenced to (00 MHz, RF ATT=10 dB, T=18 10 28°C

Spurious response

2nd harmonic distotion: (Mixer levei: -30 dBm)

<-55 dBc {10 10 100 MHz) <-60 dBc (10 to 200 MHz)
£-60 ¢Bc 0.1 to 1.25 GHz) =75 dBc (0.2t0 1.35 GHz
%-80 dBc (C.8to 1 GHz)

3rd order imermodulation diswotion: (Mixer level: -3¢ dBm. separation of two signals: 250 kHz)
<TG dBce €10 to 2300 MHz) <70 dBce (16 10 100 MHz)
<-80 dBe (0.1 to 2.5 GHz)

Maximum dynamic range
(RBW=1] kHz}

1 dB gain commpressien level to average noise level:
>1053 dB (0.1 10 1 GHz} »110 dB 0.1t 1 GHz)

>105 dB -fGH2)dB (>1 GHz) >110 dB -fiGHz}dB (>1 GHz)

When opt. 08 pre-amplifieris installed
>109 dB (0.1 to | GHz)

>10% dB -1.5f[GHz}dB {>] GHz)

Distortion characteristics
2nd harmenic distotion:

>67.5 dB (10 to 100 MHz) >72.5 dB (1010 200 MHz)
=70 dB (0.1 w 0.3 GHz =80 4B 0.2 10 0.5 GHx
>70 dB -f{GH2JdB (0.5 w0 1.25 GHn »80-dB -f[GHzdB (0.3 10 1.25 GHy)

»82.5 dB -fJGHz]dB (0.8 to | GHz)

3rd order intermodulation distotion:

Others

»>76.6 dB (10 10 100 MHz) >80 dB {10 1o 100 MHz)
>76.6 dB -2f{GHzY/3dB 0.1 o 1.25 GHn >833 4B 0. 1w ! GHz
»83.3 dB -2{[GHz}/3dB (] 10 1.25 GHz)
RF Connector NC-3, 75 &
Video Cutput (Y) Connector; BNC
Level:

(100 MHz Input, fromlower edge to upper edge at 10 %/div and 10 dB/div, 75 G termination)
Log scale: 0 to 0.5 V 20.1 V nominal
Linear scale: 0 to 0.4 V 201 V nominal
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SECTION 1 GENERAL

@ Option 23: 75 Q) Input (MS2651B/MS2661B/MS2661C only)

Frogue ey range 100 kHzwe 25GH2
Outputievel Scung range
+44 dBuV o+ 104 dBuV
Scumg resobton
0.l dB

Ouiputlevelaccuracy

£15dB (100 Mz, +104 dBuV)

Flamess 21 3dB (reforencedio 100 MHz 1 04 dBu'Y;
Lincarity *roforenced o 1 04 4BV

1 0dB (+74 dBuV)

£20dB (+44 dBuVio +74 dBUV)
Spurius Harmonis: - 20 dBe

Non-harmonics: - 30 dBe

TG feed through

S+13.8dBuV

*RFinputand TG Outputare terminated to 75 Q termmnation

TG Cuiput Connce tor

NC-[.75%

@ Option 24: Television monitor (Brazil)

Video M-NTSC. M PA L color

Audio Stmuin oeous monior 0fvideo and audio needs Opuond7: AM/TFM demodulaior
Channel CCIR USA, Ly, Fapan Chna UK

Functon Trigger Vayne HSYNC (ODD) HSYNC {EVEN Y Ime

Aux. oulput

Composite video, BNC conncstor

® Whether or not to mount options on the series devices

3 GHz Model Mode |
50 & 75 L {Opton 22)
Option No. Nam e ME2651B |1 MS26861B ! MEZSBE1C |MS2661B |MB26618 | MSZ2661C
o1 i Reference crystal oscillagor o (=] o =] o [»]
0z Narrow resolution bandwidth > Q o] x =]
o238 High-speed time domain sweep =3 =] o] Q =2 =
j Trigger/gate circuit [ o o o2 [») o
o7 AM/FM demodulator =] < s} = O o]
o8 Pre-amplificr o o o] [#] o o]
10 Centronics interface < o] o] o <« <
12 QP detector (200 Hr, @ kHz, 120 kHz) X o] o ® o] [»]
13 QF detector (9 kHx. 120 kHz) o > x o] ® *
14 PTA parallcl VO o [»] ] ] o] <
15 Sweep signal autput =] o o] o3 o <
16 Television monitor <& o o] < ol o
19 DC coupled input ® o < » o o
20 Tracking gencralor o [»] e} ® b'S *x
21 Teicvision monitor {multi-system} o =] o o < le]
22 75 Qinput : : i
23 75 £ Tracking generator % x X o < o)
24 Television monnor {Brazil) & o ] < < =3
©: Can be mounted »: Cannot be mounted
8 GHz Model Mode
50 Q
Opton No. Nam e MS2 6538 | MS2 8638 | M82663C
ot Referenec erysal oscillator O O G
02 Narrow reselition bandw idith bs O ¢
04 High-speed time domain sweep (o] O [¢]
06 Trigger/gate creuit O o) o]
07 AMFM demodulator O O o]
{8 Pre-ampifor b4 > [s]
14 Ceonwonky s s oface O Q e}
12 QP dewector (200 Hz, 9 kHz. 1 20 kHz) > o] ]
13 QP detector (9 kM 120 kHz) o] > >
14 PT A paralkl I/G o] < o]
{5 Sweepsignal ouput Q 8] O
16 Televidon monior o} (& O
2] Televigon monuor (mueli-system} 6] &) O
24 Televison moniwor { Bracl) O O O

1-28.

o: Can be mounted

»%: Cannot be mounted




SECTION 2
PREPARATIONS BEFORE USE

This section explains the preparations ard safety procedures that should be performed before using the MS2650/MS2660B/
C series Spectrum Analyzer. The safety procedures are to prevent the risk of injury to the operator and damage to the
equipment. Insure that you undérstand the contents of the pre-operation preparations before using the MS2650/MS2660B/C
series.
For connecting the GPIB cable and setting the GPIB address, see the Remote Control part of the separate Operation Manual
Vol.3.

TABLE OF CONTENTS
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SECTION 2 PREPARATIONS BEFORE USE

SECTION 2
PREPARATIONS BEFORE USE

installation Site and Environmental Conditions

Locations to be avoided |

The MS2650/MS2660B/C series spectrum analyzer operates normally at temperatures from 0 to 50 °C. However,

for the best performance, the following locations should be avoided.

Where there is severe vibration

Where the humidity is high

Where the equipment will be exposed direct sunlight
Where the equipment will be exposed active gases

In addition to meeting the above conditions, to insure long-term trouble-free operation, the equipment shouid

be used at room temperature and in a location where the power supply voltage does not fluctpate greatly,

CAUTION 2\

If the MS2650/MS2660B/C series spectrum analyzer is used at normal temperatures after it
has been used or stored for a long time at low temperatures, there is a risk of short-circuiting
caused by condensation. To prevent this risk, do not turn the MS2650/MS2660B/C series on
until it has been allowed to dry out sufficiently.

Fan clearance

L

To suppress any internal temperature increase, the MS2650/M82660B/C series has a fan on the rear panel as
shown in the diagram below. Leave a gap of at least 10 cm between the rear panel and the wall, nearby
equipment or obstructions so that fan ventilation is not blocked.

10 emmin |-

]
\ i
= %

Internal fan
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Safety Measures

This paragraph explains the safety procedures which should be followed under all circumstances not to counter
the risk of an accidental electric shock, damage to the equipment or 2 major operation interruption,

Power-on

WARNING A\

- Before power-on: The MS2650/MS2660B/C series spectrum analyzer must be con-
nected to protective ground.
If the power is switched on without taking this countermeasure,
there is a risk of receiving a accidental electric shock. In addition, it
is essential to check the power supply voltage. If an abnormal volt-
age that exceeds the specified vatue is input, there is accidental risk
of damage to the MS2650/MS26680B/C series and fire.

= During power-on To maintain the MS2650/MS2660B/C series, sometimes it is nec-
essary io make internal checks and adjustments with the covers
removed while power is supplied. Very-high, dangerous voltages
are used in the MS2650/MS2860B/C series, if nsufficient care is
taken, there is a risk of a accidental electric shock being received or
of damage to the equipment. To maintain the MS2650/MS2660B/C
series, request service by a service personnel who has received the
required training.

In the following, special notes on safety procedures are extracted from sections other than Section 2,
To prevent accidents, read this section together with the related sections before beginning cperation.
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t Input level to RF Input

Frequency range: 9 kHz to 3 GHz (MS2651B/2661B/2661C: standard)
9 kHz to 8.1 GHz (MS2653B/2663B/2663C)

Measurement level:  Apply the measured signal with average noise level of
ap to +30 dBm to the N-type connector RF Input of 50
Q input impedance

Frequency range: 100 kHz to 2.5 GHz (MS2651B/2661B/2661C plus
opt. 22 75€%:.758))

Measurement level: Apply the measured signal with average noise level

up 1o +25 dBm to the NC-type connector RF Input of

752 input impedance.

CAUTION A\

The RF Input circuit is not protecied against excessive power.

If a signal exceeding +30 dBm is applied with input attenuator sefting 210 dB, the input attenu-
ator and input mixer may be burmned.

When the Option-08 Preamplifier installed and the preamplifier ON; if a signal exceeding +10
dBm or +20 ¢Bm is applied with input attenuator setting 20 dB or 10 dB, respectively, the input
attenuator and input mixer may be burned.

When the Option 22 is instatied; if a signal exceeding +25 dBm, the input attenuator and input
mixer may be burned.

& is a warning mark to prevent such damage.

2-5




SECTION 2 PREPARATIONS BEFORE USE

Installation

Rack mounting

The B0395A/0395B Rack Mount Kit (sold separately) is required to mount this unit in a rack.
The installation method is included in the rack mount kit diagram.
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| Preparations before Power-on

This unit operates normally when it is connected to an AC 8510 132V, or AC 170 to 250 V (automatic voltage
change) 47.5 t0 63 Hz AC power supply. To prevent the following problems, take the necessary procedures
described on the following pages before power is supplied.

= Accidental electric shock
+  Damage caused by abnormal voltage

+  Ground current problems

Note: + The voltage and current rating are indicated on the rear panel when the instrument is
shipped from the factory.
* Inthis manual, the power supply voftage and current ratings are represented by AC** V
and ™" A, respectively.

To protect the operator, the following WARNING and CAUTION notices are attached to the rear panel of the
MS2651B/MS2661B/MS2653B/MS2663B/MS2661C/MS2663C.

WARNING /A CAUTION A\
NO OPERATOR SERVICE- FOR CONTINUED FIRE
ABLE PARTS INSIDE. PROSBECTION REPLACE
HEFER SERVICING TO ONLY WITH SPECIFIED
QUALIFIED PERSONNEL. TYPE AND RATED FUSE.

WARNING A\

Disassembly, adjustment, mainienance, or other access inside this instrument by unqualified
personal should be avoided. Maintenance of this instrument should be performed oniy by
Anritsu trained service personnel who are familiar with the risk involved of fire and electric
shock. Potentially lethal voltages existing inside this instrument, if contacted accidentally,
may result in personal injury or death, or in the possibility of damage to precision components.

Always follow the instructions on the following pages.
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Protective grounding

(1) Grounding with 3-pole power outlet

When connecting to a 3-pole (grounded, 2-pole type) AC power-supply outlet, the frame of the MS265(/
MS2660B/C series is connected to ground potential. As a result, it is not necessary to connect the FG terminal
to ground.

(2) Grounding with frame ground (FG) terminal

When there is no 3-pole AC power-supply outlet, the protective frame-ground (FG) terminal on the rear panel
st be connected directly to ground potential.

WARNING A\
If power is supplied withcout protective
E grounding, there is a rigsk of accidental elec-
ﬁ@?‘\ tric shock. [In addition, there is a risk of dam-
. ”Eﬁ""“ age to internal circuits of this equipment.
O ot When a 3-poie AC power-supply outlet is not
) erea available, the protective frameground (FG)

terminal cn the rear panel, or the ground pin
of the supplied power cord must be con-
nected to ground potential before power is
supplied to this instrument.

CAUTION

& ®‘F-.

fuse holders Label indicating Frame ground terminal:
protective ground To prevent accidental electric
terminal shock, connect this terminal
to ground potential
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i Replacing fuse

WARNING A

« If the fuses are replaced while power is supplied, there is a serious risk of electric shock.
Before replacing the fuses, set the power switch to OFF and remove the power cord from
the power cutlet.

+ If power is supptied without protective grounding, there is a risk of accidental electric shock.
In addition, # the AC power supply voltage is unsuitabie, there is a risk of the internal circuits
of the MS2650/MS2660B/C series being damaged by the abnormal voltage. Before supply-
ing power again after changing the fuses, check that the protective grounding described
previously is still connected, and check that the AC power supply voltage is suitable. Then,
set the power switch to ON.

CAUTION &\

When there are no supplied spare fuses, the replacement fuses must have the same rated
veliage and current as the fuses in the fuse holders.

» If the replacement fuses are not of the same type, they may not fit correctly, there may be a
faulty cennection, or the time taken to for the fuses to biow may be too long.

» When an abnormality occurs again, if the voltage and current rating of the fuses is incorrect,
the fuses may not blow with a consequent risk of damage to the equipment by fire.

2-9
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2-10

This instrument with standard accessories has two spare 5 A fuses. The fuses are mounted in the fuse holder
and must be replaced if they blow. If the fuses must be replaced, locate and remedy the cause before replacing

the blown fuses.

After performing the safety procedures described on the preceding page, replace the fuses according to the
following procedure.

Step Procedure

1 Set the front-panel {Power] switch to Stby and the rear-pane! [Line] switch to OFF. Then,
remove the power cord from the power-supply outlet.

2 Use a flat-bladed screwdriver to turn the fuse-holder cap counterclockwise. The cap and fuse
are removed as a unit from the fuse holder.

3 Remove the fuse from the fuse cap and replace it with a spare fuse. -
(The direction does not matter.) '

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

flat-bladed screwdriver.
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Precaution for Handling Memory Card

See para. 1.3 for the memory card to be used.

When a new memory card used to save any file, format it beforehand to MS-DOS.

When saving data to a memory card; confirm that the write-protect switch of the card is set at the NOT-
PROTECTED side, and then install it to this instrument. (For the setting method, see the operation manual of
the card.}

+ Installing Memory Card

Install the memory card to this instrument, with the cutout of the card at the position as shown below. Two

card can be installed at the upper and lower sides.

Memory Card
;/,f
i
i
g AN
Cutout ( MC

+ Removing Memory Card

Push the left gject button to remove the memory card at the upper side.
Push the right eject button to remove the memory card at the lower side,

* Replacing Battery of Memory Card

Memory card has a battery. When the battery life ends, the saved data is erased. Replace the battery before
the life end. (For the battery life and replacing method, see the operation manual of the card.)
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SECTION 3

PANEL DESCRIPTION

In this section, the front and rear panels are described about the case in which all the options are attached to.

TABLE OF CONTENTS

Table of Front and Rear Panel Features
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SECTION 3

PANEL DESCRIPTION

In this section, the front and rear panels (Figs. 3-1 and 3-2) are described about the case in which all the options

are attached to.

Table of Front and Rear Panel Features

No. Panel Marking

Expianation of Function

1 (LCDH

2 Menu On/Off
3 F1-Fé6

4 More

5 Freg/Ampl

6 Marker

7 User

This is a 5.5 ™ color TFT liquid crystal display (LCD). It dispiays the
trace waveforms, the parameter settings, the values of marker, and the
soft menu keys, etc.

This toggles the soft-key menu display On/Off.

These are the soft keys for selecting the soft-key menus linked to the
panel key opzration.

This displays the next page of soft-key menus.

This is the frequency and level parameter data input section.

[Frequency] Sets frequency.

[Span] Sets frequency span.

[Amplitude] Sets reference level.

{— CF] Sets peak level signal frequency on screen to center
frequency.

[~> RLV] Sets peak level on screen to reference level.

This section is related to operation of marker functions.
[Marker] Sets marker.
{Mult: Mkr] Sets multimarkers.

Press this key after pressing the [Shift] key.
[Peak Search] ~ Moves marker to currently-displayed peak level.
[Marker —~>] Sets parameter according to marker value.

Press this key after pressing the [Shift] key.

This is a user-dedicated key which users can specify.
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No.

Panel Marking

Explanation ¢f Function

16

11

12

13

14

Single

Recall

Measure

TG

Display

Trig/iGate

Coupled Function

This sets the sweep mode.

[Single] Executes single sweep.

[Continuous] Executes continuous sweeping.
Press this key after pressing the [Shift] key.
The initial default 1s continuous sweeping.

This executes recall/save,

[Recall] Reads measurement parameters and waveform data
from internal memory or memory card.

[Save] Saves measurement parameters and waveform data to

internal memory or memory card.

This menu is for performing the various application measurements
including frequency measurement, noise measurement, adjacent-channel -
leakage power measurement, etc.

This sets the tracking generator function.
¢If Option 20/23 is not attached to, this key is not available.)

This section is for selecting the trace waveform. Normally, in the

frequency domain, up to two trace waveforms can be displayed.

The zerc-span (Time Domain} mode is selected simply by pressing the

[Timel key.

[A, B] Displays trace A or B waveform in frequency domain.

[A/B, A/BG] Displays trace A and B waveforms simultaneously, or
displays trace A and BG (background frequency

spectrum including trace A) simultaneously.

[Time] Switches to zero span (Time domain) mode to display
time domain waveforms.

{AfTime)] Displays trace A and the time domain waveform
simuitanegusly.

This sets the trigger/gate and TV-image monitoring functions.

[Trig/Gate] Sets the sweep-start trigger and gate (to control
waveform-data write timing) functions.

[TV Monitor]  Sets the TV-image monitering function.

This sets the RBW, VBW, sweep time and input attenuator,




SECTION 3 PANEL DESCRIPTION

No. Panel Marking Explanation of Function
15 Eniry These keys set the numeric data, units and special functions.
[Rotary knob]  Used for moving marker and inputting data,
[v.,nA] Incremenis and decrements input data,
[Shift] To execute panel functions indicated by blue letters,
press this key and then press the blue-lettered key.
[BS] Backspace key for correcting input mistakes.
[0-9, ., +/~] Numeric-data setting keys.
[GHz, MHz, kHz, Hz)
Units keys for frequency, level, time, etc.

16 Preset This sets the measurement parameters to the default values,

17 Local This changes the remote status to the local status.

18 Copy This cutputs & hard copy of the screen to a printer or plotter.

19 Stby/On This is the power swiich. It can be used when the back-panel power
switch is on. The power-on condition is fetched from the Stby condition
when the key is pressed for about 1 seconds. The equipment is returned
to the Stby conditicn from the power-on condition when the key is
pressed again for about 1 seconds.

20 Memory Card This is the slot to set memory cards which save/load the waveform data
and measurement parameters etc. Up to two plug-in memory card can be
used.

21 RF Input This is the RF input connector.

22 TG Output This is the tracking generator cutput connector.

{If Option 20/23 is not attached 10, this connector is not provided,)

50 {(Fan) This is the ceoling fan for ventilating internally-generated heat, Leave a
clearance of at least 19 cm around the fan.

51 190 MHz §TD They are the input connecter for an external reference crystal oscillator
and the output connector of the 10 MHz Reference signal. When an
external reference signal is input, the equipment switches automatically
from the internal signal to the external signal.

If Option 01 is not attached to, this connector is not provided.

52 B OUT This is the IF output connector. This signal is bandwidth controlled by
the RBW setting.

53 Video (Y} This connector cutput a Y-axis signal that is proportional to the video

detection signal output and is logarithmically compressed at log scale.
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No.

Panel Marking

Explanation of Function

54
55

56

57

58

59

80

&1

62

63

84

85

Composite Out
Off/On

(Inlen)

(Ground Terminal)

RS-232C

GPIB or
Centronics

This is the video composite signal ourput connector.
This is the AC line power switch.

This is the fused AC power inlet to which the supplied power cord is
connected. it contains two time-lag fuses.

Connect this frame ground terminal to ground to prevent risk of an
accidental electric shock.

This is the R8-232C connector. Connect it to an external system control-
ler or printer, etc.

This connector is for use with 2 GPIB or Centornics (Option 10) interface.

It is connected to an external system controller, or a printer etc.

Trig/Gate In (+10 V) This is a input connector for external trigger/gate signal. (If Opiion 06 is

Phone

Sweep (X}

Sweep Status (Z)

Video (TV)

Name plate

not attached to, this connector is not provided.)

This is a output connector for earphone. (If Optien 07 is not attached 1o,
this connector is not provided.)

This is a output connector for sweep signal (X). (If Option 13 is not at-
tached to, this connector is not provided.)

This is a cutput connector for sweep status signal (Z). (If Option 15 is not
attached to, this connector is not provided.)

This is a output connector for a demodulated signal {composite signal) by
the TV monitor. (If Option 16, 21, 24 is no attached 10, this connector is
not provided.

This shows a production number and options.
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SECTION 4
SOFT-KEY MENU

In this section, soft-key menu functions and its hierarchical system are described using a tree.

TABLE OF CONTENTS

Soft-key Menu List

...............................................................................................................................

Menu Tree

4-1
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SOFT-KEY MENU

In this section, soft-key menu functions and its hierarchical system are described using a tree.
Matters o be noted about the tree are shown below.

{1} Panel Key indicates a hard key on the front panel.

{2) Top menus are the menus at the top level which are displayed on the screen when the panel key is pressed.
Lower menus indicates other menus below the 1op menus.

(3) When a soft key with an appended asterisk (*) is pressed in these menus, the menu moves to the lower
menu indicated by the arrow symbol (->). However, if any not-supported-function soft key in an Option is
pressed, an error message is displayed.

{4) When the Return key is pressed at a lower menu, the next-higher menu is returned.
(3) Menus with more than six items are split into several pages.

(6% The menu page construction and currently-displayed page are indicated in the lower part of the menu. To
move to the next page, press the [More] key.

(7) Panel keys and soft keys prefixed by a sharp symbol (#) at the left of the menu frame, give an outline
explanation of the function.
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Soft-key Menu List

Menu Menu Tree {page/28) Menu Menu Tree (page/28)
A) A/BA/BG 16 G Gate 18
AfTime 17 Gate Setup 18
ACP Setupl 8 H) Hold Count 15
ACP Setup2 g Iy Impedance 2
ACP Setup3 8 Initialize 27
Adj ch Pwr 8 Interface 23
Amplitude 2 Ttemn 12 20
Attenuator 2 3 L) LCD Brightness 21
Avg Count 15 Lib Exec 26
B} Burst Pwr 11 Lib File 26
) C/N Meas 7 Lib Memory 26
Channel Power Measure 8 Lib Prgm 27
Cal 22 Lib Remove 26
Change Clr 21 Lin Scale 2
Check File 26 Line g 10
Copy Cont 20 Load/Save 9 10
Copy from 21 Location 20
Correction Log Scale 2
CountSetup Lvl Offset 2
Dy DefFiles 27 M) Manual Set 4
Def Menus 27 Marker 4
Define 27 Marker-> 4 5
Define Clr 21 Mask Meas 9
Detection 135 17 Meagsure 7
Dip 5 Media 25 27
Directory 25 Media 2 9 10
Disp Line 2 4 Mem Card 25
Display 21 Mikr List 4
E)y EditMenu - 27 Move Mask 9
Expand 17 Move Temp 10
F) File Ope 25 Multi Marker 4
FM Monitor 17 N} Noise Meas 7
Format 25
Freq Count 7
Frequency
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Menu Menu Tree (page/28) Menu Menu Tree (page/28)
Normalize 14 Sweep Time 3
)y OBW Setup Swp Contl 16 17
Qcc BW System 21
P} Paper Size 20 Ty Temp Meas 10
Peak 5 TG 14
Plotter 20 Threshoid 5
Pon State 21 Title 24
Pre Ampl 2 Trace AB 14 , 15
Preset 28 Trace Cale 15
Presletr 22 Trace Move i5
Printer 20 Trace Time 17 18
PTA 25 TrackingAd 14
PTA Lib 26 Trasformer 2
Q) QP/EMC 24 Trig Ext 18
R) RBW 3 Trig TV 18
Recal Media 12 Trig Video 18
Recall 12 Trigger 18
Ref Line i5 TV Monitor 1%
Ref Step 2 Uy Units 2
RS232C 24 User! 6
S) Save 13 User2 6
Save Media 13 20 User3 6
ScrollStep 1 V) VBW 3
Select 2 9 16 W) Wide IF 18
Set Date 21 Z) Zone Width 4
Set Time 21
Setup 2
Setup Mask G
Setup Temp 10
Source 17 18
Sound 21
Span 1
Storage 15 17
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Menu Tree

Menu Tree { 1/28)

— Panel Key —t—-— Top menu ¢ Lower menues
Freguemcyl  FIeausncy. « Set items related to frequency, including the center frequency, start/stop
center frequency, peak->CF, auto synchronization, frequency scroli step size and
Frea .
; scroll step size, etc.
start
Frea
stop _ . . .
Frec #1 Detects peak point in pre-specified (in BG range) span and automatically
| sear -»CF tunes the peak signal to the specified span. '

#1: pure mune #2 Sets frequency step size for changing center frequency.

#2: cF
L Step Siz
dal b 1]
Fﬂgmgﬂgg ency BEDG ]
: L] o ! .
Band P P auto Band
-
! H
/ b Manual
/s Band. .0
! ; :
/ . Manual |
/’ Band J=
 sexoi / |t
i

=-Scroll

e

!
* 1

Seroil » Saroilsten: | Feswrm
< Lol s 1+ H
o Size Sorekiften: W
2l 1giv | T
- :
I 2div :
|
m sean 3 / : Sdiv
Span : 1
: 108iv
Full Spani ‘
| | /
Zero $pani /} :
1 i oreturn
Sexroll->
c-serell  / + Set frequency span items, including frequency span, full span, zero span,
. / frequency span scroll, etc.
Band
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Menu Tree ( 2/28)

SECTION 4 SOFT-KEY MENU

—— Panel Key — Top menu Lower menues
Amplitude. iagli ude v pRT O;‘;gg;__
R ; : /// Ref Level § Taits |
Raference | = offger LW S Units
Level | e on. . GEE . '
' e Ref Level i | dBu/m Log Scale
Feak~> RLV P . Cffser I [ ] _ .
7 008 dBuv _lode/div ¥ Bdn.SRale.
Ref Level | T i i L/’/_,, P l0%/div |
—SEfsgn ’ T ey : sdnsdiv
" v
Uni - —— . S4/Giv
it o ; : : - i
. e "t dBuV lemf) | , 2dB/div i
P : ! : W !
Leg e 7 : 2% /div
H — :
—EERke T Tpuc 1ds/div | .
Linear :~”’/’/”’/ returrn =IRedance ‘ i 1% /div é
Seale —_
' return 1
R [ R return ; !
" emmmme———— .
GdAiof AL fpee———— :
J_lg.ujum__\ return
return
§ L Disp Lire |
Amplitude | // iDiv visplay L.y Abtenuator
*i—’” . : . Lipe .
. Ref Level! ’l’/,,/’/ i ://,;ng__ng_g- Manual
L Sten Size T | 2Div Disp Line
; i //,; " Level
P pisplay | // —50. 00880 Auto s o
Crime | - Spiv i = =
: wl // . : ; : H
mtrenuator : ;
| : T 10Div Markexr i 75 Ohm
' ’ Level i
#2  ere ampl wbbs, Rel @ e
¢ Manual : i :
%Zmpedance ; F”“MWMMWMﬁ
rrasformer) return ‘ ; :
= return : .
#1 Cerrection ; return p—
i ! 1 i
iz i return }
Trnsformef‘ : Wmm“_: é return
Tronsformer:
| {MALE2IAY! !
i.on_DEf | Frm—
#1 Sets correction {frequency-response Sy
characteristics correction) function. ¢ Gempsction  dSelest 4%Sewnd ;
Loa
#2 Make the 20 dB pre-amplifier On/ _Cg”ec;iij@ Corz-1 | corr ger |
Off. : i Display j | Mem Card-2i
| Select S Corr-2 C Direcvory| | | (Lower
. . . Corr : L Mext Pl slet)
» Setitems along the vertical axis of the screen, Foir pico ) |
‘ ~ ‘ -3 | beraiz @/
inciuding reference level, Peak->RLV, | oo | Perail
R raturn ] Save P :
reference level offset, measurement level unit, | ' corr-d FAP
Log/Lin scale switching, reference level step — - ; - :
size, display line, attenuator, pre-amplifier On/ S Sory-3 roag/ Save.
r : Mecia
Off, 752 impedance, transformer, frequency- | ;
return H raturn | rerurn

response cotrection, eic.

return |
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Menu Tree { 3/28)

— Panel Key — Top menu : Lower menues
EBW REBW . .
R . » Sei the manual/auto of resolution bandwidth, and auto (RBW, VBW and
Manual |

SWP only) or ail auto.

Autc

RE/Span
Raﬂ:é » Set Ratio of RBW to Span when RBW is Auto and Ratio Mode is “on”.
O Off
RB/Span
Ratic
.01

RE, VE, SWT
R #1 Sets RBW, VBW, Sweep Time, Atten all to Auto.
#1| all auro |

YL« Set the manual/auto of video bandwidth, and auto (RBW, VBW and SWP

" Manual only) or all auto.
_vEa__ e | #2 Setsratio of VBW to RBW when VBW is Auto.
Filter
Qff
VB/RB
#2 Ratio !
B
e oo RRLVELSWT
rime 1 D e EES
Manual . :
ali Auto
Auto
» Set the manual/auto of sweep time, and auto (RBW, VBW and SWP only)
or all auto.
éB,VB,SWT
) Auto
ALl Auyto
__Armen | - AtiEauater » Set the manual/auto of the input attenuator, On/Off of the pre-amplifier and
 vanual all auto.
Auto
Fre Ampl
Qn Off
All Auto




Menu Tree ( 4/28)

Normal

Marker
ot i
|
F————
*

Bone width.

.

| Marker -»i

(NS
wkr Func
. Marke
#1 Search |

.Beak Dip |

| Lower menues

SECTION 4 SOFT-KEY MENU

+ Set the selection of normal/delia/no marker, zone marker width, marker->,
marker search mode, display line, marker tracking On/Off, zone sweep On/

Off, etc.

#1 Selects whether to search for maximum (Peak) or minimum {Dip)
value in zone marker.

#2 Toggles zone sweep On/Off. Usually, the zone sweep is Off. At On,
the sweep time is reduced by sweeping only the zone specified by the
zone marker,

P Zone Width

*

| pisplay
Line '

. Marker
. Tracking
_On DL£E -

#2 zone swesp

Multi Marker _—

——rs Mulvi Mexr

L Marker | DomMuitioo
Markeyr

on [0} 44 .

#3 =ighest I -

#4 Harmonics u

Marker
* Lisn

« Set multi-marker On/Off, 10 multi-marker,
harmonic multi-marker, listing of multi-marker
values, selection of necessary markers, etc.

spot
Poarlo- o>
' iDiv Mkx-» CF
2Div | Mkr->RLV
| Mixr
P Eoiv -> CF
Step Size |
10Div Delta Mkr: R ey —
_» Gran Disp. ldne.
i | Bisplay
return Zone | | hine
: | on £
-> Span | on Qff ;
; Disp Line |
return Level
s =50, 00dBm
, Marker
#6| Level
L Abs  Rel
i i
i return

.?"‘Ekr Laist
toMarker

- Manugl Set!
Ligs / Change i

(o)) DEE

Freq/Time
LBbs B

Level

*Abs Fel

oottt

return

Active |
Marker
Select
Maxker
é
Son with |
Auto i
f Select
, OfF with
Poaute |
B -5

Clear All?

return

#3 Allocates up to 10 muiti-markers
sequentiatly from: the peak level of
the signal displayed on screen.

#4 Allocates multi-markers to the har-
monic signals of frequency indi-
cated by current marker.

#5 Function allowing user to select
only multi-markers necessary for
measurement.

#6 Select “absolute value” or “relative
value (display line}” to display
marker level,

4-9




SECTION 4 SOFT-KEY MENU

Menu Tree { 5/28)

— Panel Key —imemmmmee TOP menu
rPaak |Beak
__Search
Peak

Search

Next Feak

Next Right
Peak )

Next Left:
Peak

Normal
varker

Delta
Marker
ta i N

>
Pk

jos%s) !

#1 Dip

gearch

' Newxt Dip

Resclution; f
: 1.23 cE_, /
; */
Threshold

: Lower menues

» Set maximum level search, next peak, next right peak, next left peak, Marker-

>, minimum level search, next minimum level, search level resolution,

threshold level On/Off, etc.

/ Thresheld:

/ on QEL

/ Segarch

Above
Balow

#1

Tares?old' #2
Level

-5¢,30dBm

regurn

Mo ey ->

P

#2: Marker -=

dedzbod

Makrer -> —

. Peak Marker.zz.
__Search

HMikr-> CF

| Mke-»RLV |

Mkr
-= OF

Step Size

i Delta Mkr'
TEeShan.

Zone
- n

4-10

Mir ->RLV

rerurn

Searches for minimum {Dip) level.

Sets peak-search level resolution,

+ Set marker value -> center frequency, marker value -> reference level, marker

value -> CF step size, delta marker-> span, zone marker -> span, etc.
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Menu Tree ( 6/28)

- Panel Key

Top menu e Lower menues

User:
;

iy

» The soft-key menu defined by the user is displayed. (See “User Define”.)

4-11




SECTION 4 SOFT-KEY MENU

Menu Tree { 7/28)

- Pane] Key ——————— Top menu : Lower menues
{Messuze P Eree Count
_Msagure i * e ‘
#1 | Frequency: Count Gn

Count

-

#2 Hoise \_\
h Lt k. V‘\
FDRRRAL - N
#3om ravio |\
_Measure Y N
Channel * "\\ : :
Power . . Count Off
i Measure \-: . .
i i AN ] s - CountSetus
; i N Sagup Resolunion:
‘ | ikkz
s e meeef e ———
CEf "‘-}A .. \-\ ©oreturn i
A 100Ez |
121 1] N\ ‘

\ ____ Lom
Meas On T
\ e

\\———— 1z
retura |
! i
! Off ; :

return | \\
|} \\\

'C/N Maas. - T th mower |
Megs On Meas On ‘

PO
i |

» Perform measurement according to various

applications: _
off R 22
#] Frequency Count: Measure marker :

: 3 ; iCorxectionj;
frequency with a high resolution. : esetor |
Select resolution from 1 kHz, 100 Hz, 10 - liee
Hzand { Hz. return return

#2 Noise Measure: Measure the noise power
within zone marker.

#3 C/N Ratio Measure: Measure the ratio of carrier signal and noise power. Reference marker of the delta marker shall be
set to the carrier, and marker’s zone width specifies the power measured.

#4 Channel Power Measure: Power with in the band indicated by zone marker is measured. It is possible to set an arbitrary
calibration vaiue.

4-12




Menu Tree ( 8/28)

SECTION 4 SOFT-KEY MENU

- Panel Key — Top menu Lower menues
e o
Heasure | e CC BY |
H W T
#5 . Occ B - Execute
L Measure
; .
#6 Ad3 ch puwr: l"\k
Measure
o !
#7 @ Hask i
!
‘\
3
\\\ anmuresres e
% g —— —P 0RW Setup
Setup ‘ | Method
Y : [ N% of Puwr,
", AR Down
off ' return .
e i s | §% Ratic |
I -5 o -
| b |
i Y |
¥ Y »dBE Value
% 1
(Next Page) _10.0.88 .
‘\
Vet on v
! Execute return

\ Ch Sepa-I
[ 12.5 kHz

Ch Sepa-zi

¥i = ACP Serupli

Setup
‘ R:Total |
{ ___Power
return | H
: R:Ref
L L ievel H
£#35 Occ BW Measure: Measure the occupied bandwidth. ; RilInband ‘
Select the XdB DOWN or N% of POWER mode. HB-RuEE |
#6 Adj ch pwr Measure: Measure leak power from adjacent channels. .
Select Channel Separate, Channel Bandwidth and Measurement z_ffa;;l
Mode (Method), On/Off of ACP Graph, On/Off of Channel Center ¢ swuz
Line and On/Off of Channel BW Line, Upper Channel, Lower
‘Channel or Both Chanvel, etc. Feturn
R I

#7 Mask: Set Standard Line of the frequency domain and judge Good/
NG in relation to the standard line. Select Mask Table, Mask
Movement, Measurement Mode, Mask Table Preparation, Load/
Save of Mask Table, etc.

ACE Sertupd|
CIACP Satup3
ACP Graph .
on GEE Both
Ch Center ! ...Ghannel |
Line 1}
on [ 4 Upper
ch mW  _Chanmel ..
Line P
C 1 On ££ 1§ Lower
: inband | ( Channel
. Ch BW Line
fion  Off
i
Ly off
return i
return
[ 2]
[ 1

4-13




SECTION 4 SOFT-KEY MENU

Menu Tree { 9/28)
— Panel Key —+—————— Top menu
{Previous Page) ————————""3 :

Eower menues

£

1
Masik M Bslect
£ !
Cheek /1 Mask-1
LEBESS/Fail /
H
! /
/ Mask-2
.:
Y
H *. N
Select | Mask-3
Mask Tabie
; *iy
C Move Mask Mask~4
-
Setup Mask-5
Mask, Table |
; -
return return
return
Move Mask -
Move x|
12.34 X
Move ¥
£.12 de
| select i
4
;
H ! Mask-1
; update /
. Mask Table:
: i Mask-2
Cancel / 1
.,‘! Mask-3
return /
/ ‘
' Magk-4 |
Mask-5 ‘
Select '
Mask Table
i Level zeturn
! rbsgolute | '
[ Relative | Lot
: * B < Mask Edit Screen >
T make Up
Magk . Zaplie’
! ; toad/Save | dpediz
I i H
i i Mem Card-1
- Load i (Upper
N Mask Taple i Slot)
; Load/Save Display { Mem Card-2
fmask Table Dirsctery| {Lower
. Hext ! 2i0%l
return | Dir Disp i i
: Dat i
ik Qutiine ]
| gave
}_M,a g _Table' |
H * ’
Load/save:
Media
return return |




Menu Tree (10/28)
Panel Key —tor— Top menu
Meaguze VW”_AM—~-4*Te;5 Mg;;—_ Gelect
P 4 i
#8 zime . * Check ! remp-i !
Template | pags/Faill | upper |
- : Lon .QEf
H#9 Burst L : Temp- ©onimit L!
Auy Power : i Lowexr :
- -/ ; O 2ff
Select { Tamped Limit Z |
i 5 | Uoper |
- | Cn off )
! Limit 2

f ‘ Movre L
: Temolase

; ; w0 | «

! Setup . remp-5

| Temn Thi !
otz retura return
return
Move TemoD

SECTION 4 SOFT-KEY MENU

Lower menues

Pl ine :
Limit L |

Hemnn Tanie
H *
! Temp~4 -
o Lower
on ofs

Move x
|

l GO0 meec)

\

(Next Page)

. Move v .
! ~3. 24 dB

[
Yo Temp~2

| Update
Temy Table: i
! ;
cancel | ! ; }
;’J i Temp-3
tioreturn .
: o Temp-4
A
3: ;‘
1 ! Temp-5

'§g;uc Peopp |
il ‘
| | return
Select ! i

Abgolute .
_Relative

Medla

Make Up
Patem Card-l]

%'rgmr: Table:

/1 Load/save :
y !

B {Upper
fi.8lor)

! Mem Card-2

| Load/save!” [Fewn Table
Temp Table: | Display [
: : Directory, '# ~ (Lowex |
return : Next, ; | ; lakl
; D Dir Disp i ! :
: : . Detail | |
A Wlw L Duri j.gg N ‘i‘ e ———
| save i :

Load/save‘

raturn

#8 Time Template: Set Standard Line of the time domain and judge Good/ Fenp.reble |
_ Megia !

NG in relation to the standard line. Select Template Table, Template
Movement, Measurement Mode, Template Table Preparation, Load/Save

i
of Mask Table, etc.
#9 Burst Avg Power: Measure the mean power of burst signals in the time

b=
domain. Select the start/end points




SECTION 4 SOFT-KEY MENU

Menu Tree (11/28)

e Panel Key e TOP friEIN — ! Lower menues

tPrevicus Pagey — P E;x;rg: Pur

Execute

Etart
i Point

Stop
Point
100

return

4-16




Menu Tree (12/28)

Lower menues

Top menu
Recall -
. Reg-7
ABCDEFG !
Reg-2 i :
Reg-8
Reg-3 #1
Rag-5
Reg~4 f
. Reg-10
Reg~3
; Reg~il
|
Rag~6 |
Reg-12
dal i1 #2

Recall

Recall ° Recall i
from Recall
Int Reasry fyom
Digplay Mem Card
Directory Dispiay
Hex Directory!
[Next -
. Dir Disp
i; Detail
i . Cutiine :
§ Recall
i Hedia
Recall
_Ltems fecall
bzl L Items
T dal

Select recall addresses and mediafiterns, and display file directories.

#1 Displays list of internal-memory directories.

#2 Specifies items to be recalled

{trace waveform, parameter, etc.).

SECTION 4 SOFT-KEY MENU

" Trace &

Parametber

i
i H

[ :
VALL T & P

~=View.
! Parameter
i Parameter!

axcept
Ref Level.

return i

= Read out trace waveform/parameters from the internal memory or memory card.

TR Recd

Loredial
Mem Card-i:

(Upper |
: Sloty !
Mem Card-2'

{Lower

sloty |

return




SECTION 4 SOFT-KEY MENU

Menu Tree (13/28)

e Panel Key -~—————— Top menu : Lower menues
Save

Have. « Save trace waveform/parameters to the internal memory or memory card.

to Select saved media, and display file directories.
In Regstr
Display
Iirectory
SHexr

Digplay

Directory
INext

Cpir Disp
Detail

Cutline

— /  Mem Card-2
1 A I / {Lowex

f : Sict

Save ; 7
CBMP file
o, Memeard f
Display
Directory: f |
[Rext ... ! |
C Dir Disp i ;
. Detail i
Sutline ! f

Save

Madia

B -3 S

4-18
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Menu Tree (14/28}

Top menu i Lower menues
26 ,E};c_e_?_é“ « Set ON/OFF and output level of tracking generator.
s oour A N #1 Normatize trace-A waveform data, and display it.
HEP. " Ve !
G OFf .
output '
Level /// Trace B
¢_dEm e
Attenuator /
. Held v { Re>B
Lon off :
— |
Trace i | Bewn
2B i
Normalize%\\\\ Re->5

\\\ ? raturn

Instant

Normalize |
Nermalize
(A~B+DL}
on  Off
Display |
Line |
931 Qff
Disp Line
Level :
\.=50.00dBm
Marker
Level
Abs  Rel
%
return !




SECTION 4 SOFT-KEY MENU

Menu Tree (15/28)
- Panel Key —t—

Top menu

Lower menues

e Trace Move - —
. 3 - S /’ /v Trace Calg! ca'lc
Trace & // AovB No*“r\al o
/'/
frace E _/'/ _‘//" E->a
e 7
. i T P
#1: Trace P Aem>B
. -
Move LT
H i ;
#2 ' Trage ArBoch Y
cale : Ref Line i Boteom |
Storage \ } .
AN .
N :
“pecseticon’ ) \ Feturn :
: | \\ reTurn !
\\ raturn
S — Mﬁ.@y&
Storage Sweeap
; JE—— / CO\.Z“'
Hormal Sherage i :
! praraging
- Count
“oumal, atmve gndless ‘ i a5g
, Max Hold :
: : /ﬂp__ ave Mode |
! L A - H Stop
/! |7 - overwrite stop Her gyc
i S ; i noSLen
i D Min Hold : ; | i
; : | :
e : : | stop
Srop Continue | ' i
Average ; ; i
3 Continue !
Continue Restart . :
View : !
. Restart .
- Regtart return
return
|
|
P U | return
y 5 I return ! |
| :
i ET e m—

/ #1 Trace Move: Conduct movements A->B and B->A,
; 9 /1 wormat switching between A and B, and A+B operation.
Trace AcnB / / i
) :
Active / pos seak | #2 Trace Cale: Select A-B+DL corrective operation, A-B
N , / operation and Ref Line.
,F / Sample
/ #3 Storage: Select a storage mode from Normal/Max Hold/
ey Peak Min Hold/Average. Set Sweep Count, Rewrite/
_ // ' Overwrite, Stop Continue, Restart, etc.
#3 Storage //
, #4 Detection: Select a detection mode from Normal/Pos
#4 perection returs Peak/Neg Peak/Sample.

Tl

Select Trace A/B, movement between Trace A/B, sum/difference operation between Trace A/B and Ref Line,
and designate the storage and detection modes and Active Trace.
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Menu Tree (16/28)

— Panel Key ~——— Top menu : Lower menues
HEDLES » Simultaneously display two waveforms, namely Trace A and Trace B or
#1. (ae) Trace A and Trace BG (peripheral spectrum containing Trace A}, The large
ASB display is Main Trace and the small one i3 Sub Trace; select which o display
(A>B) .
: as Main Trace (or Sub Trace).
<i;:§> Sweep Control: Set Stop/Continuous/Restart for sweep and Stop/Write for
- Sub Trace.
BIEG
{A>BE)
* #Syeen Corl
Sweep !
—ontrol ¢ sub Trace
Lolrite

Sub Trace

View

¢ Continue
Restart |

return

#1 Displays two traces A and B sirnultaneously at top and bottom of screen. The trace-B display

is the larger at this time.
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Menu Tree ¢(17/28)

— Panel Key ————— Top menu i Lower menues
e TERE Zxace Time » Set to the zero-span time domain display. Set Time Span, Trigger, Trigger
Delay Time Source, Storage, Detection and FM Monitor On/Off, and select Expand
10,0 ms
: {waveform).
Time Span
200 us
Trigger
Freerun
Triggeresd
Trigger e go_xrf_::;m_ (Same as "Trigger Source” menu in Trig/Gate key)
Sgurce ' S
Storage »- é_t'c“)“;ég hh — . (Same as "Storage Mode” menu in A,B key)
Detection; y ———————
. T Deteckios.. (Same as "Det Mode” menu ir AB key)
dei i e
wrage Time

FM Monitor,

Range
BxHz /Div :
N ) = ] ) - . s .
#]. Expand Fxmand #1 Zooms in time-domain waveform dis-
: Zone Start
Point ’ v
_ T play.
: D?m?g iZone Span
C?Lp‘lng i i Point
et B Y
return . | Expand
L_—_f;! return 3 zone
— il On___Qff:
¢ Ewpand :
Lon SELf
A/ Tinme P E— : rur ‘
Time . s lame Ferunn :
- B/Time [RS———————
#  (p<Time) | A ; 1 i
: #2 Displays trace-A waveforms in fre-
A/Time Sues quency domain aad time domain si-
{A>Time)
/i sub Trace multaneously attop and bottem of
Wrive

, screen. The time-domain display is
: Sub Trace’ L.
!  view the larger at this time.

/ Stop |

_— / Continue |
* I
Sweap :

Control RegLArt

« Simulianecusty display waveforms of Trace a and Time Domain.
4-22 Which to display as Main Trace {or Sub Trace} can be selected.
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Menu Tree (18/28)

~-— Panel Key ——— Top menu ¢ Lower menues ———
— [sppma— Trig Videg
| Trigger Irigaer | < ; .
JGate ¢ Trigger e . High. Middle, Low
T Freerun : . Trig Level
_Triggered 7 =50ds .y maset—n
Y e ——¥ Sourze / Trig Ext
#1] Trigger e ;
e REBECE video P ; 1ov
P . - i
" 7 : H S
. - Irig TV !
wide IF | T——— i TTL S
vigdeo e P T e, -
Trace Time *;”// [ i V-Syne
External !
Delay Time . Fr;g Sibff
goms ™ i 2 Trig Level. |
: U [ A B
Time Span ¢ rerenn e | Hozénc
20055 Line I : #rig slops H-Sync |
243 ‘ ] : 1-sync !
dal b S  reteun -Bise Fall, Line No.
s 20
refurn reteun
Lmssncammsani ; v
S, L et | NTSC PAL
Gate :
: return
Gate Sweep:
on _ Gff ]
p .
: B - -
i Set
# Gate setup Sane DARE
: Gate Delay
swep Oszie ; ; : ;
#1 Trigger Source: Select a trigger source from Video, Wide
g . Length
Restart el BV IF Video, External, TV and Line.
" Gare End #2 (Gate Setup: Set gate conditions including Gate Delay, Gate
Trace Timel % e B .
N Length, Gate End and Gate Traig Source.
N,
N
Trace A ‘\ v -
: I Wide IF
————— N, Gave Trig el G e s [
Lzl N . ‘ : :
\ | souzce 4 L L B —
* H [ T . ! Trd i
\\ raturn | i ;o tiah ‘IE -
N | f = {10 te 10v.WErig TV,
N Lo ! Wige IF i P ! :
\ | _vig ///ﬂmmwmm«wmwi ; V-Sync
\ i - Ll s SA——
\ ! gxvernal Do .
\‘___—. i — L i OHeSyne |
Trace Time: [ v : L Even
: ‘ ™ H : H i
Celay Time: ! Hw»Sync
| 30.0 ms ! : ! Trig Level Looad
| i Trig Slope g : -
; / Rigse Fail 2 O ! ,H Eync
Time Span ' = ¢ Line No,
260 us i ‘ revecn Trig Slope 20 d
[ return - _Rise Fail :
‘ T T ; ™
N E | reteun NTSC PAL |
Trigger H i

Triggered [;

freerun _; ; i return
. \

Gare Trig’
Saurne

raturn

= Set gate functions for controlling the sweep start trigger and the writing of waveform
data. Set the trigger mode, trigger source, trace time, delay time and time span. Select
On/Off, Stop and Restart of Gate Sweep.
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Menu Tree (19/28)

— Panel Key ————— Top menu } Lower menues
TV Monitor
Change } - <TV Monitor Screen>
inte | -
TV Monjitor 1Ch Assian
: = A - .
Current 2 Ch _Assiqgn |
Channel / ¢ CCIR TV :
1o ) i ux TV : ;
e ; st CCIR CATV:
Adiust | s |ous v .
‘ fevel : China TV
| ; 1 : US CATY
| Pre Amp CItaly TV . : : X
: n Qf :
i Sound : I Japan CATY
| Volume . Japan TV
[ L -—
1 User
| Channel * User Define |
| Besign Define | : L eaty
\_Japan TV? . TV } ;
da : | |
retuarn ! |
O — return
oo L1 O I :
Iy Monitor| - . returm
I : A
H ie i
™ !..E..E'.MLWLE..J uuuuu y
NTSC PAL |
Sound * :
i system | 1 i = Display the recetved TV image on the monitor screen.
a o
{4 SumEs ound |
| _ B Select On/Off of Pre Ampl, TV system and Channel
| sound Assign.
standard * o SMBE
system : ‘ !
| wentsg ! L Sound
| offser L G.OMHZ
Freg | h o -
1. 80000MHE { Sourd " gotgp |
© setup * \ . E.oMHe i Loaa
yser | A : ; bouser
C Chann 1 \ L _Channel
01zl : ; ; Display |
e nnd : Directory |
! return | /NERT
i !bir misp
Detail ;
ofutline
Save
: | . user
i B/G/E PAL! " Chanmel oo
: : - Mem Card-
1 Load/Save | (Upper
M-NTSC Media. | g lot)
d i 1 Mem Caxd-2:
i return : [Upper
. b-PAL ' L Siory
I-PAL
M-PAL
g 1 |
! return . :
retun
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Menu Tree (20/28)
Top menu .

Lower menues

SECTION 4 SOFT-KEY MENU

frinter
) Printer :
Plotteyr -
|
BP2225% N
) ) / ; /1 Pilotter
BMF £ile . /- .
Tg Memcard VP-£00 | i EBP-GL
. {ESC/B) } L GP-GL
Paper Feed Vi i w:
7 i ! paper
P gioe

, : é
///// ////////EMagnify i

" Location \

glot ! inz
Rocation / " Princter *
Reset ! rddress Isem
ii !
18
/ Flotter
. return Address
— 18 !
Copy Comt ! :
: < -
: ) ¢ return
Printer
Ser up ;
- i
Plotter

Set vo

L

#1 Bup file \\
Save Media \

\Stop Printer, Plot Location Reset, etc.

™~

N

"[Save Media’
sem Card-i'
{Upper E
slot) !
Mem Card-2!
HLower i

slot}

#1 Save the screen image data in remory card
by BMP format (MS-DOS bit-map data

format},

return

* Set Printer/Plotter to hard-copy the screen. Set Printer/
Plotter, Printer (inodel) /Plotter (tnodel), Paper Feed,

N

& Paper Size

H A4

e

Full

i/ - 1=

guarcer
ize

Location
Auato

return

Trace

Scale

425
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Menu Tree {21/28)

- Panel Key Top menu

Lower menues

™

off

volume

L Basten wlyshen.

| Couple
Conmoen

Indegendnﬁ

*i

#1

Demodulate the received signal and monitor-output it from the speaker.

Select AM, Narrow FM, Wide FM, TV {voice) and Volume.

#1 Sets whether the coupled settings for RBW, VBW, etc., in frequency

and time domain, independent or common.

#2 Changes screen color pattern.

—pisolar

| pisplay 1P;§:Ef:;r
Tvpe-}
; i
i Auto SWT
Hi-Lvl-Agt ; Lo
Fast N Fleck ?xsp
" - \\ : P41 T4
| Power OB | \\ :
State \
Erase
| Warm up i \\
Hessage | \\
(SN N \
\
"
\
\\(/ e -
SRR
! "
\\
#QK Change 5
color .
T T
System i LoD :
gexa Span ﬁvi htne‘ssj Before
ot rig s !
Diglital . Power OLf
anaiog . |
: recall
//// Memoyy
Freqbomain e Fixed
PoLeck = State
Ledniock. . o .
i Unicck | set Date :/,,/id i
Count .
| »!
20 ! :
- —i get Time ; MRecallN
; Memory Ho
Composite- REI 1
Mode !
return

4hande 1

/-

: Color
P patternl
i :
copy color!
1
color LBrp fxom Color
‘?atte.nz ; select | _Patterni
. f : Item :
Color F EagkGround: Color
Patrernd | ; : artarn
: Red H
: colox Z/ 15 Color
{part :
LPatternd | patzorn:
H * ‘________1;___=
i . Green :
befine : ! 15 Coloxr
User Color: i : N |
LEEL olo LLPAnIernd
: Blue :
return 15 : .
———— :
recurn |
return
e i —
Year . N
e
[ i T " i
i : Brighiness "l
_yiset Time _/,J‘;}, ompesite ‘
Month i I \ . H
: ! H 3 W
i Hour _”,’f“’i B Nermal
. . H
i Day o
: T ) 5
— H Minute PAL
: 3 ar
| Second RESC
|
& H
return i :
i off ;
return i
return return

» Set various modes of systems of this device.
Set Couple, Display, Color Pattern, Define User Color, Time Sweep, Power On State etc
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Menu Tree (22/28)

— Panel Key —+—— Top menu

Cal Cal

All cal

Lavel Cal

Pre-

Selactor

Cal siatus T

Mainte-
NRAance

retuin

«Calibration status

Lower menues

SECTION 4 SOFT-KEY MENU

sCraens>

» Execute calibration. Select an item fr_om All Cal, Level Cal, Freq Cal, and
FM Demod Cal.
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Menu Tree (23/28)

— Panel Key —+——— Top menu ! Lower menues

+ Set interfaces for external devices to connect. Select R8232C. Centronics or GPIB, and set the RS232C interface,
GPIB address,

T
Interface - B psoiac :
' Rs232C

| setur Baud Ratel

GPIB SO LI,

My Address
—1 Parity
. _Even .

| Data Bits

Connect to __ 8birg
Controlley ’
P _RSZ3ZC Stop dit
Connect to loir i
ori/Fle :
Centronics
Connect to,
‘Peripheral’ :
bk} " return

Comment » Off, Clock, Title
Title )

* ¥ < Edit Screen>>
Edit Tivle
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Menu Tree (24/28)

e Panel Key —3——— Top menu : Lower menues
LSS QRLEMC
Zntenna F
i QE/EMC / : ‘
L On  Off ! Vi off
oF /
Det K ipe !
— e S Bipele . vipsiaasssia
hverage /" :
—Der . Log-l
‘ 3 / 5 MPG35A
: Paak i :
Det . Leg-2
REW ; MPEESA
Manual g .
. ; .
/// Loop
REW E MP414P
AuTo / |
/ return
[ / ,
A P H
£ S
: hncerma F
#]: antenna User~1 :
_Facror #2 T
* _ /. Load
tnit . \ : User-2 K tser .
—— oy 5 { l.AnLenna F
: - / Display
User-3 / Directory!
| LS
Dir Disp
A User-4 tetail
Cutline
‘ Save
Unit : Sfe tug User !
/ ; User Antenns T
i “ ¥ : : ;
o | gme |#3 . Ancenna ® RN s ?
QP/ENC Cal : i Load/Save Mem Card-1'
e : j Fetum ; | Media | {Upper
Lizb bodmuv e Y15
I - R return | Mem Card-2:
AU (Lowexr
dEmvV i Slot) |
g j
‘ i i
- dBuviemf): X
dBuV/m
return :
return

+  Set the functions for QP detection/EMC measurement.
#1 Correction on the frequency charactenistic of the antenna to be used is
performed prior o measurements.
#2 When an user intends to use an own antenna, measurement is performed using
its frequency characteristic correction data.
#3 Load/Save a user's antenna correction factor from/to memory card.
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Menu Tree (25/28)

Lower menues

— Panel Key — Top menu

Mem Card

PO ——

T Directorv

Directory : ' * B rile Ope
: Trace o Dispiay |
P y - :
- irecrory!
#1° rFormaz | T, : v // LiNext -
\\ Correcticn . / | Dir Disp i
. ; . ! Detail !
I i —— 4 U eurline |
e ! " p b EIRE
\ i Mask e :
) e
\: *i ......... . /
Template i /
: / | Delete
: ~ Define \ 4
A Menus . File
Select “\“‘H._L_‘ \\7 Protection)
Medis \“h“““*k-m‘_' return - i
e : \ return
TR .
p — S
’ Apply i“‘-n_n*: e -
i Media i
P file Mem Cardml;
#1 Formats memory card. Sl tUpper
~ [ L
. . Mem Card-2i
= Set Directory, Format and Media of the Antenna U Lower
P siot!
memory card. :
i . R Channel !}
Directory: Select a directory to dispiay ]
from Trace, Correction, Mask, Template :
and Define Menus.
File Ope: Select an item from Dispiay return
Directory, Dir Disp, Delete and File return . S
Protection. T
A o
. > e :
. PTA ! Cera
f o Brooram | Fun =
PTA * " Prog List ol
Librar stop ]
© cursor
Cont ______@_.__. f F2
: | Cursor : 5 Ba
i Reset ;e R : Fi ‘
; Load :
Cff 74 a
s Run |
rh i
etc ;
Y e | grc
¥ E . R I
(Next page) il Jal

« Set PTA {personal test automation} that can build an auto measurement system without requiring external controllers.
PTA Program: Select one from Run, Stop, Cont Reset, Prog List, Load, etc.
PTA Library: Select one from Display/Run for the library program and Load/Check for the library file.
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Menu Tree (26/28)
— Panel Key s TOp menu

tPrevious Page)

SECTION 4 SOFT-KEY MENU

Lower menues

Lik, Memory,

i Library .
L Memory © Cursor

P . Ur
Library i
File Curser
ala)ll;s)

i "

Execute - :

Libraryi :
Y1 . Reset |

| . Remove |-
recurn
return K

Down
Load ;
!

-

icheck Filei —#

Check Fils

; . Library |
retuyn i_/Page ..

i‘ recurn
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Menu Tree (27/28)

— Panel Key —

Lower menues

Top menu

Define Define i

befine

a1 |

#2

Initialize 5\

Monus \
™

CLead/Savel .
_Def Files: .

+ Set Define, Edit, Initialize and Load/Save.

#1 Define Menus: Select one from Source Meny,
Source Library, Destination Meny, etc., and set
Definition/Delete for the user menu.

#2 Edit Menu: Select a source and edit Menu Title.

4-32

gelect - ~———# Lik Bram,
Source

Lily Drom
Select
Scurce
Meny
Select
Cest
Merny

Up
DowTL
Next Page

i

Set source
inte Dest

Delete

raturn
Selact
C‘Q‘ ree

——m<Title edit screen>

=< Title edit soreen>

FRTIre ‘
Load :
jDef Men
File :
Display
 Directory
i iNexr
CDir Disp
Detail
_Gutline !
Save i
- Def Menu
Fiie
Select *-
Load/Save:
Media

Media !

Mem Card-l|

. {Upper

| Slot :

Mem Card-2.
{Lower

return
return



Menu Tree (28728}

e Panel Key eedumesseme TOD ETIL

..Preset Preger §
Preset
ALl

Preset
Sweep
gontroll
Preset |
Trace
Parameters%
Preset
. Level
Parameters
¢ Preset :
. Freg/Time!
Pazameters!

Hold

Local

Lower menues

SECTION 4 SOFT-KEY MENU

» Initialize measurement parameters. Selectone from All, Sweep, Trace, Level

and Freg/Time.
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SECTION 5 BASIC OPERATION PROCEDURE

SECTION 5
BASIC OPERATION PROCEDURE

. . . . (1) Signal display
The basic operation procedure of this equipment are

. . . . 1) Turn the power on,
explained here. The operations are listed on the right.

) ] . 2) execute automatic calibration,
Also, the explanation will advance assuming that a

3) set the signal to the center of the screen, and

500 MHz signal is applied to the input 10T,
1enal s dpplied 10 e mpik tonnector 4) enlarge and display the signal.

Please read this manual while operating this .
. (Ily Marker operation
equipment.

Check of the zone marker function.
{ . Panel key, . : Softkey}

The “marker — CF” function check.
<Actual operations> (I “Measure” function check

{IV) Screen hard copy

Signal Display

Turn the power on

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

Press key.

Press Preset All key in the menu.

TR 1. 5126k —treset | -
~ea. pacem RE iMHz AT 10dB  FPreset (I“he power is turned on/off only when the powe;\
RLYz~10. 03dBm VB 1Mz ST S4ms Al , . .
odE (A = switch 1s pressed for one second or more. This
' —_— p
T N .
s prevents the power from being turned on/off easily
SIcp Freg = o4t R
2 oho bt sdersd 10 Ereset ™ by mistake.
: I Sueep \y /
! : contral |
Lot Preget
................ ISRV PNI T e e ( ) \
& T Trace When key {hard key) 1s pressed, the related
7 YV ) e Parameters -
st il bl Ll Preset soft key menu is displayed
; i Level \ ! )
N Parameters
: i reset
T F Ti . . . .
R pagrtine Partial resettings are enabled. This resetting
BT O 5P 3. 0G0GH: . . .
z z includes only the display-related resetting or the
Fig. 5-1

resetting of special modes such as zone sweep.
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SECTION & BASIC CPERATION PROCEDURE

Execute automatic calibration

Wait after switching on the power supply of the

machine (warm up period) tili the internal temperature
becomes stabie. This period is approximately 10
minutes.

After warm up, execute automatic calibration,
CAL

Press [Shift| key then] 0 | key.

Select All Cal from the menu displayed on the display.

MKR: 1. SOEGHZ ' Gl ]
—£3. 12dBm RE ifHz AT 10a8
RLYz-10. 00dBm VB iMHz SY Sdms Al Cal
198 T Fref
L Level Cal Automatic Calibration is carried out by using an
i
L creq Cos internal source without need for any external cable
v req Ca )
I _ connection.
[ . I I ”,A,.." Bkt SIPLY CRLRLY. ST P i N . . ., i
j R Fit Cal See “Detaited Operation Instructions” for detail
) . ia ouM.ﬂFih’
O s et information about contents of calibration,
[ L BP/EMC Cal
i T Fre ¥
L ze lector
M Turing
ST GHe SFLE, GOOGHE T11 1
Fig. 5-2

Set the signal to the center of the screen

Press key.

/When pressing Frequency, Span, Amplitude GZ'\

MKR: 1 H12GHzZ Frequency | . ) )
-53. 25dBn RE Mz AT 1068 Coupled Function key (s) which is used frequently,
RLV; 10, O0dBm VB iMHz T _Sdms Center
5dE] [ Tenfl  Freq Center Frequency, Span, Reference Level, RBW
i Start or VBW function is selected and numeric value
Center] Treg (s Tod : _E@___ . .
e o for the function can be entered into Entry area.
= o
T Freg This reduce key operation times.
..................... BRI N B \_ Y oP Y,
! T : ] &a
.'m.f,’*uj.u. 4efad v R . .
ek ptebrypri iy Dk e Kf%ns display section is called Entry area. Seiectmg\
Pl !
T W__\ the menu displays the current set value of the
L
B ster Size parameter. The set value can be changed by
ST SP1 3. DOOGH 1 . :
= 2 1] 1 \enzermg data in Entry area. )
Fig. 5-3
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Press {Menu On/Off] key

TRz 1 . SOBGHE Ereguency] The display of the soft key menu can be switched
-&3. 65dBn RE Lhpz AT 10dB

frey e VB itz ST Sdus e on/off using [Menu On/OT |key. When the menu
+ i -

disappears, the scale 1s enlarged. Also, when the

)
4

1

Tenter Hrag = T
& 1

+ aoh ol lagaris menu is displayed, the scale is reduced.

1
|
i
3
i
'
{
1

ST:CHz 57z 3. CllGHz

Fig. 5-4

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

Use the ten-key pad (numeric keys) to enter 500 MHz.

MKR32 S06TH Enequenc.y |
-59.94d8m RE iMHz AT 108
RLU2 ~10. 00dBm v VB MMz ST B4mz Center
103 T TrF__ Freq | - - -
1 ceart The following three methods to input numeric
3 3o
Terfer Freq d | | | | —TFrea | values to parameters are provided: direct input by
batelet MaleloREelosni I ]
1] -
C b gfop the ten-key pad (numeric keys), up/down keys,
r - req
] e ————————————~
........................ S UL SRS 5 FU A S and rotary knob.
J: ‘ E Peak - CF i
H ! b T Yy
1 : Aute Tune
B
; cF
Pt Step Size
GF S00MHT Span: 3, 00GH2 i |
Fig. 5-5

Enlarge and display the signal l

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

MKR: BOGMM:z2 T
«3, 38dBm RE iMH= AT 10¢E
REM: ~1G, $0dBm VB 1MH=z ST Sams Span
] 1 [Fr—a]
¢ N Fult Span
Freq Spen = : ]
060080 _oncfid !
f : Zero Sparn
: '
...................... B SRS WS O SO W
! ' i Sorgii-z
T Tt
. : -Saroil
i %
z ¥ Rand
R
CFrS00HHE Span: 2. 000k
Fig. 5-6
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Marker Operation

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

MKR: 500, G010MHz —Span, |
-3, 78dBm RE 10kHz AT 1048
RLW: =10, GOdBm o VB §OKHz T S0ms Span
1 OB : !l"l ' [T
T
!}“ full Span
s A
&z ! Y
:' H [5 gerc Span
‘ EJ;
S L LTI TS P B T B e
! ;i,’ Seratiny
BN
: <~Zoral}
L P 7
A O R I i s
r
CF: 500, Q0DOMH2 Span: 00KHZ

Fig. 5-7

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

Press key and key in order, and then Scroil — key two times.

(T

upper right indicates that the menu can further be

he soft key menu marked by an asterisk on the\

opened by pressing the key. Adversely, the soft
key menu not marked indicates that the menu
cannot be opened any more, so to speak, the end

S/

\Of menu opening.

(The following items can easily be checked by ﬁ'le\
soft key menu tab: How many pages of the soft

MR 499, TE20MH Frecuency |
-390, 43dBm RE 10kHz AT 10aB X
BLY: ~16. G0dBm U 10&Hz T Somsg Band
'+ O] T >
T ]
Tenfer Rreq|E : : i
425 gonlonndHe : .
iy i
: B ¥
s
---------------------- T E ﬂ T serell-y
L L
o ; . WE‘ '\?i‘ <=Sarall
A e =
1 ! 'i : ‘I P 'l 1 Gerel !
l - ! Step Size|
LF: 483, BOO0HHE Span: SUCKME | 1L} -
Fig. 5-8

key menu being displayed currently are there?,

\and what page is dispiayed now?

J
@0 turn over the page, press key. )
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Press [Peak Search| key.

FikR: 500 O0SOMHE T
=G, 7BdEm RE 1Okkx AT 10a8
RLY: ~10. 00ciBn UB 1OkMz ST Stws  Peak I ) - ‘ ™~
[GaE : A _Search *Advanced operation memo: It is convenient that
' Next Peal the page can also be tarned over by repeatedly

gong Lemier =
SO0 855 IONOHNT

pressing the panel key. This method is used when

1ikE
] bt INext Right
;¥ T _Pesk key {s), such as key, has a number of
) J I Moy Lef pages. Besides, the Freq/Ampl and Marker-related
J@; 'Nc'm"'a‘ keys do not turn over the page by repeatedly
W‘ A = I pressing the panel key. For these keys, because
B R el the first page is important specially, it should always
£F: 193,800 Span:sotitlz 117 | \be displayed when the panel key is pressed. )
Fig. 5-8

The marker fetches the signal.

Press [More[to open 2nd page, and press Marker -

key. When the soft key menu is pressed, a menu of\
FicRe: 500 . GE20NkE Jacken o0 . . .
~38, ¢icBn RB 10kHz AT 108 function related to the menu is further displayed.
Rl 10, GOdBm YB tOWHE ST %ems | Hke -> LF
todsy : s In this case, as shown in the figure on the left, the

I‘: M —> RLY

:
e o : : thick line (the line on the preceding page) is
=00, 002 R E o displayed at the left of the soft key menu. This
__________________________________ “i” i hep ixe | indicates that a new menu is overlapped with the
i L L %M\preceding page. )
T
; mﬂ" bt -5 gpan
i ‘ W 5 : return
CF: 433, 8000MHz ' Splﬂ:SOQkIHI
Fig. 5-10
Press marker - CF key.
HKR: 500, 0010HHE Harker > | \
KLU =i, Gocm . ﬁ? o BT e e - oF The page opened by pressing the soft key can
oo ' \ s A retura {0 the preceding page by the Return key.
TorE Tenter | . ] 1 R Besides, it can be checked that which soft key
e } t St;?%m menu was pressed previously to open the current
........... ' S Rl I S m meny, as the menu titie is displayed on the upper
] m > Span \iow of the soft key. )
f Hone
G mef.m%m
Ll BN
LF 500, 4050HHz Span: S00kHz
Fig. 5-11

Here, return to the screen of Fig. 5-8 and ensure that the screen changes to that of Fig. 5-11 only by pressing

the kcy.
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| “Measure” Function Check

Press kev and Preset All key in order.

Press [Peak Search] key.

I€ the zerc beat signal level {local feed through) is larger than the signal level and the marker fetches the zero
beat level, press "Next peak” key and put the marker on the signal.

MKR: 4921z _Fesik
~% . $2dBm RE IftHz BT $0dB
RLU: = 1 04000Bm VB ihidz ST S4mz Peak
1odBpe [T ! M-8 Search
: : Next Peak
TOrd, Cparter &
aazovh ooty :
Vf : Hext Right
3 R Paaic
...... 5 3 LU IF SO0 U TN VO R AN O
CE i Next Left
? y . k Feak
R L I‘."‘)’V ”“"Q"W &
iy i s
' : j Horpa
L _ftarker
i N -
T T Deita
! | 4 Maricer
ST: Okz &P 3, 0003z 1T

Fig. 5-12

Press the| Measure! key and Frequency Count key to set the function of high accuracy frequency measurement

of the marker points.

Then, press the Count On key and start measurement.

Freq count: Ereq toundy
S0G. GO0 MHz RB iMHz BT $0dB
RLY: =10 400¢Bm UB 1HHz ST Samg Count On
14?:!!3"I J R Fae—r
R
: 7
N 1
L
1
...... L. r D R R R . S N L L ]
! \ Count Off
Ly DR T e et e e ¥
' : : Setup
L
! 3
! I
: t teturn
: !
$Y:0Hz 5Py 3. SOQGH
Fig. 5-13

/The soft-key menu display can be switched Orb
Off by the key.

However, keys that condition setting is aot
possible unless a menu is On unconditionally
make the soft-key menu display On when pressing
\apanel key. )
(k

rom the screen after executing measurement, press

another panel key and change parameters, and then,
pressing again the | Measure| key will automatically
return to the menu of this screen and not to page |

of the menu {page leamning function).

Qis a useful function when repeating measuremen

t}

The frequency of marker point is displayed at the top left of the screen.

Incidentally, the internal counter correctly operates even at the full span coadition, so an operation to reduce
frequency span otherwise required is not necessary in this model.
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Screen Hard Copy

The screen can be hard-copied with the VP-600 printer (Epson} via an RS232C interface. and the procedures
are described befow:

D
2)

3)

4)

5)

6}
7)
8
9)
10

As illustrated below, connect the RS-232C connector and printer with an attached RS8-232C cable,

Press the key, and the currently displayed screen is hard-copied.
1f the printed copy is improper, check if the RS-232C interface is correctly set in the following sequence.

Press the key and then the key.

Press the Connect to Centroller key several times to get None on the display. and press the Connect to
Pri/Plt key several times and get RS-232C on the display.
Now the priater can be operated with RS-232C.

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

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

Press the key and then the {Copy Cont tkey.

Press the Printer/Plotter key and select Printer.

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

Press the Magnify key several times and make the display 1x1.
Press the key, and the currently displayed screen is hard-copied.

...Rearpanel .

Printer

RS-232C cable m

S
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SECTION 6
PERFORMANCE TESTS

- In this chapter, measuring instruments, setup and operations necessary for conducting performance tests of MS26350/2660B/
C series equipped with 4 reference oscillator (Option 01} are described. Note that with regard to performance tests of
sideband noise level, mean noise level and second harmonic distortion, the standard of measured objects differ between
MS2651B/MS2653B and MS2661B/2663B/2661C/2663C.

Also note that with regard to performance tests of Resolution bandwidth accuracy, Resolution bandwidth selectivity, and

Resolution bandwidth switching uncertainty, the standard of measured objects differ between MS2651B/26618/2653B/
2663B and MS2661C/MS2663C.

TABLE OF CONTENTS
Requirement for Performance TeSIS || . ...t 6-3
instruments Required for Performance Test ||| ..o 6-4
Performance Test | ... v ettt s st sttt 6-6
Reference oscillator frequency stability ||| ... 6-6
Frequency readout B0CUIBCY ||| . .. . oot ee oo eeeone s enersesees e rese e s e ess e 6-8
Frequency span readOut BCCUTACY | | .. ... oneesssssessessissesssoss s essenioes 6-11
Resolution bandwidih (RBW) and seleCtivity | ..., 614
Sideband phase noise | ... ettt r e s a e s e st na e et b e 6-20
Frequency measuremMent 8C0UTACY | ... .....coumieionisiemsicsisieesssesss st sssesssssesenene 6-22
Amplitude display linearity .. BSOSO OO OOV < -2
Frequency response | ... et r e e ettt 6-28
Reference 1eVel B0CUIACY || | .. ... eoseese s esee s eress e entreon, 6-31
AVETEGE NOISEIBVEI || | | it s ese e st e s seese s eeerasessans 6-34
Second harmonic diSIORON ||| | et eene e sen e 6-37
Resolution bandwidth (RBW) switching uncertainty et et e 6-40
Input attenuator (RF ATT) switching uncestainty .., 6-43
Sweep time and fime SPaN @CCUTESY ||| .. i oo ssseeeseose s seeseas s seeseeeseesereeeeses 6-46
Tracking generator (TG) output level aCCUrBCY | | .. . i 6-50
Service _ 6-53
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SECTION 6 PERFORMANCE TESTS

SECTION 6
PERFORMANCE TESTS

L T T T

Requirement for Performance Tests
L T T

Performance tests are used as preventive maintenance to prevent degradation of the MS2650/MS2660B/C
series performance before it occurs.

Use the performance tests whenever necessary such as at acceptance and periodic inspection of the MS2650/
MS2660B/C series and to verify performance after repair. Execute the performance tests listed below to verify
the MS2650/MS2660B/C series performance at acceptance inspection, periodic inspection and after repair.

* Reference osciliator frequency stability
» Frequency readout accuracy

« Frequency span readout accuracy

* Resolution bandwidth and selectivity

+ Sideband phase noise

» Frequency measurement accuracy

= Amplitade display linearity

» Frequency response

* Reference level accuracy

+  Average noise level

+ Second harmonic distortion

* Resolution bandwidth (RBW) switching uncertainty
+ Input attenuator switching uncertainty
+ Sweep time and time span accuracy

+ TG output level

Execute the performance tests at regular intervals as preventive maintenance for important evaluation iterns.
We recommend that the performance be inspected regularty once or twice a year.

If the specifications are not met at the performance tests, please contact Anritsu Corporation.
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Instruments Required for Performance Test

A list of instruments required for performance test is shown below.

instruments Required for Performance Test {1/2)

Recommended instrument Requ%red Performance il Test item
name (Model name)
Synthesized signal Frequency range 100 MHz to | Frequency-span display accuracy
generator I GHz Resolution of 1 Hz | Resolution bandwidth, selectivity
(MG3633A) possibie Sideband noise
g;:fm level range -20 10 0 Amplitude display linearity
Resolution of 0.1 dB possible Reference-level accuracy
SSB phase noise Second-harmonic distortion
£130 dBc/Hz Resolution-bandwidth switching
(at 10 kHz offset) error
Second harmonic Input-attenuator switching error
<30 dBe Sweep-time and timne-span accurac
. ) p pan accuracy
Amplitude modulation
(0 % to 100 %, 0.1 to 400 Hz)
possible
External reference input
(10 MHz) possible
Swept Frequency Frequency range Center-frequency display accuracy
Synthesizer 10 MHZ to 8.1 GHz ' Frequency-span display accuracy
(69269A with Option 2B) Resolution of 2 kHz possible Frequency measurement accuracy
Output level range
9010 0 dBm Frequency response
Resolution of 0.1 dB possible | 1 1Me-span accuracy
Pulse modulation possible
Pulse width: 0.5t 10 & sec
Repetitive cycle: 5y sec to
3 msec
External reference input (10
MHz) possible
Attenuator Frequency Amplitude display linearity
(MN510C) 100 MHz Input-attenuator switching error
Maximum attenuation
70 dB {(resolution 0.1 dB)
possible with calibrated data

T Extracts part of performance which can cover the measurement range of the test item.

6-4
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Instruments Required for Performance Test (2/2)

Recommended instrument
hame (Model name)

Required Performance +

Test item

Power meter {ML4803A)

Power sensor {MA4601A)

Power sensor {MA4701A)

Power Sensor (MA4602A)

+ Main instrument accuracy
+0.02 dB

= Frequency range
100 kHz to 8.1 GHz
(depending on the power
$ensor type)

+ Frequency range
100 kHz to 2 GHz

» Measurement power range
-30 to +10 dBm

= Input connector
N type

+ Frequency range
10MHz t0 8.1 GHz

= Measurement power range
-30 to +10 dBm

* Input connector
N type

« Frequency range
100 kHz 10 3 GHz

* Measurement power range
=60 10 -30 dBm

* Input connector
N type

Frequency response
Reference-level accuracy
Input-attenuator switching error
TG cutput level

Freguency response
Reference-level accuracy
Input-attenuator switching error
TG output level

TG output level

5082 terminator
(MP752A)

« Frequency range
DC 0 8.1 GHz
« VSWR
<1.2

Average noise level

Low-pass filter
(M-238C)
(SAGE L20CA072)

+ Attenuation
270 dB (at frequency: 2 % (
16 MHz and 1 GHz)}

Second-harmonic distortion

Frequency counter
(MF1601A)

10 MHz measurement possible
Number of display digits: 10
» External reference input

(10 MHz) possible

Reference-oscillator frequency
stability

Frequency standard

* Frequency
10 MHz

+  Stabiiity
<1 x 10%day

Reference-oscillator frequency
stability

T Extracts part of performance which can cover the measurement range of the test item.
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SECTION 6 PERFORMANCE TESTS

r

Performance Test

The warm-up time depends on the testitem. For test item other than oscillator frequency, warm-up the equipment
for at least for thirty minutes and test the performance after the MS2650/MS2660B/C series stabilizes completely.
Also, begin measurement after taking the warm-up time of the calibration instrument into full consideration. In

addition, the test must be conducted at room temperature; there must be little AC power supply voltage

flactuation, and no noise, vibration, dust, humidity, etc.

Reference oscillator frequency stability

The optional 10 MHz reference oscillator (Option 01) is tested for frequency stability.

Stability is determined by measuring frequency variation after 24 hours and after 48 hours of power on at

ambient temperatures of 0 °C and 50 °C.

If a device is not 1o mount Option 01, this test is not available since there is no 10 MHz reference buffer output.

(1) Specifications (Option 01)
M Reference oscillator
+ Frequency:

+  Aging rate:

»  Temperature stabifity:

(2) Test instruments

= Frequency counter:

= FPrequency standard:

6-6

10 MHz

<42 x 10%/day
After 24 hour warm-up at 25 °C £ 5 °C

<=£5x 10% at 0 and 50 °C referred to frequency at 25 °C

MF1601A
with stability of < %1 x 10%/day




(3) Setup

He )

P o
-
WARNNG
CAGTION |
ih

(4) Procedure

| —

10 MHz STD
Buff Out

SECTION 6 PERFORMANCE TESTS

Frequency standard

OUTPUT
Frequency counter
ME1601A
FREQ STD
INPUT 10 MHz IN

Reference Oscillator Frequency Stability Test

Aging rate/day: Test this at the ambient temperature 22 °C in a vibration-free place.

Step

Procedure

1

Set the change over switch (FREQ STD: INT/EXT} on the MF1601A counter rear panel to

EXT.

Set the power supply switch on the spectrum analyzer rear panel to On and then the Power

switch on the spectram analyzer front panel to On.

Measure the frequency using the counter with 0.1 Hz resolution after 24 hours have passed

after turning the power ON.

Measure the frequency using the counter after 24 more hours have passed from the step 3

measurement.

Calculate the stability by using the following equation:

Frequency stability =

{2nd reading of the counter) — (1st reading of the counter)

(1st reading of the counter }




SECTION 6 PERFORMANCE TESTS

Temperature stability: Test this performance in a vibration-free constant-temperature chamber.

Step Procedure
1 Set up the spectrum analyzer in a constani-temperature chamber at 25 °C in the same setip.
2 Set the LINE and Power switches on the spectrum analyzer to Or and wait until the spectrum
analyzer internal temperature stabilizes (approx. 1.5 hours after the chamber temperature
stabilizes).
3 ‘When the internal temperature stabilizes, measure the frequency by using the counter with 0.1
Hz resolution.
4 Change the chamber temperature to 50 °C.
5 When the chamber temperature and the spectrum analyzer internal temperature re-stabilize,
measure the frequency by using the counter,
6 Calculate the stability by using the following equation.
B {counter reading at 50 °C}) — {counter reading at 25 °C)
Temperature stability =
{counter reading at 25 °C)
7 Change the chamber temperature to 0 °C and repeat steps 5 and 6.

Frequency readout accuracy

Add the known frequency which serves as the center frequency reference to the spectrum analyzer as shown in
the figure below and set CF {same value as the known reference freguency) and SPAN. At this time, check that

(1) Specifications

6-8

the difference between the reading of the marker readout frequency (thick arrow in the figure) of the center
frequency peak point, and the CF set value is £ & {span X span accuracy +100 Hz).

As shown in the figure, the Synthesized Signal Generator uses the signal source phase-locked with the same

accuracy as the 10 MHz reference oscillator of the spectrum analyzer,

+ Frequency readout accuracy: +(Readout frequency x reference frequency accuracy + span X span

aceuracy + 100 Hz) ; * Span 210 kHz (after calibration)
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(2) Test instruments

» Synthesized signal generator: 69269A

(3) Setup
MKR : S00MHz «Marker display frequency
I
| | i E TR . e e

= E=-0K|
=l el
& CEEE|RR e E
i Heecgbest]
il = SEEsgfesn
, \ = S EEZE EESE
| i i I O !

s .

1
10 Mz 8TD RAF Input
Buff Out .
(Note)
i Coaxial adaptor /y[]
CF : 500MHz Span: 10kHz {N-F « SMA-J)
Synthesized signal
generator
Known reference freguency
{used as center frequency reference)
B9269A
RF QUTPUT \
Coaxial cable

10 MHz REF INPUT
(SMA-type connecior)

Center-Frequency Readout-Accuracy Test

{Note)  If there is no buffer output for the reference oscillator (Option 01) on the rear panel, input
a reference signal from an extemal 10 MHz frequency standard to the main body and

signail generator, as shown below,

MS2650/
| M82660B/C series
[1:0 MHz 1 10MHzZ 8TD | - 10 MHz REF INPUT
requency
Standard
2x107/day X

Signal Generator

10 MHz REF INPUT
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SECTION 6 PERFORMANCE TESTS

(4)

Precautions

Set the signal generator output level to approx -10 to -20 dBm.

(5) - Procedure

6-10

Step Procedure
1 Press the spectrum analyzer [Preset] key,
2 Operate Freq Cal.
3 Set the signal generator output frequency equal to the center frequency {500 MHz) in the
following table.
4 Set the spectrum analyzer to the center frequency in the following table.
5 Set the span {10 kHz) that corresponds to the center frequency (500 MHz) in the table by

using the numeric/unit keys.

6 Read the marker frequency (indicated by thick arrow in the figure on the previous page) and
check that the value is within the range between the maximum and minimum values shown in
the following table.

7 Repeat steps 3 to 6 for other combination of the center frequency and span according to the
combinations shown in the following table.

Frequency readout accuracy test

« MS2651B/2661B/2661C

Signal Center Span Center frequency
generator | frequency frequency  |[Minimum value | Maker value | Maximum value
10 kHz 499.999 66 MHz 3500.000 34 MHz
500 MHz 500 MHz | 200 kHz 499.9952 MHz 500.004 8 MHz
~ 100 MHz 497.6 MHz 502.4 MHz
* MS2653B/2663B/2663C
Signal Center Span Band Center frequency
generator | frequency| frequency Minimum value | Maker value | Maximum value
10 kHz 499.999 66 MHz 500.000 34 MHz
S00MHz | 500MHz | 200kHz |0 499.995 2 MHz 500.004 8 MHz
160 MHz 497.6 MH>z 502.4 MHz
10 kHz 4.999 999 66 GHz 5.000 000 34 GHz
5 GHz 5GHz 200kHz | - 4.999 995 2 GHz 5.000 004 8 GHz
100 MHz 4.997 6 GHz 5.002 4 GHz
10 kHz 7.499 999 66 GHz _ 7.500 000 34 GHz
75GHz | 7.5GHz 200 kHz | 1% 7.499 995 2 GHz 7.500004 8 GHz
100 MHz 7.497 6 GHz 7.502 4 GHz
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Frequency span readout accuracy !

Using the setup shown in the figure below, set the frequencies corresponding the 1st and 9th division from the
left side of the screen scale with the SG. The frequency difference between the peak levels at the Ist and 9th

divisions is equal to the frequency span x 0.8,

(1) Specifications

* Frequency span accuracy:

+2.5 % (span 210 kHz)

(2) Testinstrument
+ Synthesized signal generator: MG3633A
69269A
(3) Setup
Measure frequency

difference with $G

CF : 1,060 000GHz

{Note)

Coaxial adaptor
{N-P = SMA-J -
Only when 63269
used)

Span : 20kHz
Synthesized signa
generator
REF iN 5G

Ais [

{
U} AR 7
N El==E] z
| | Ollc=E
| D=
lolFEisies s
e nfotoYory
i - OO Es
i@ ‘afafefort
&S| EEEE EEE S
Ok fol}
10 MHzSTD RF fnput
Buff Out
(Note}

| S 1

RF OUTPUT \

Coaxial adaptor

{N-type connector: When MG3633A is used)
(SMA connector: When 69262A is used)

Frequency Readout Accuracy Test

if there is no buffer output for the reference oscillator (Option 01) on the rear panel, input

a reference signal from an external 10 MHz frequency standard to the main body and
signhal generator.
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(4)

(8)

6-12

Precautions

Set the signal generator output level to approx. -10 to -20 dBm.

Procedure

Step

Procedure

1

2

Press the [Preset] key.
Operate Freq Cal.
Connect the MG3633 A output to the spectrum analyzer R¥F Input.

Set the spectrum analyzer as shown below:

Set the MG3633A output frequency to the f: frequency (999,992 MHz) shown in the table on
the next page.

Adjust the MG3633A output frequency to set the spectrum peak at the 1st division from the
left end of the screen scale.
Remember the frequency as fi” .

After setting the MG3633A output frequency to the f2 frequency (1000.008 MHz), adjust it to
set the spectrum peak at the 9th division.
Remember the frequency as {27

Calcuiate {f2’-£1°)/0.8 and check that the value is within the specified range (minimum to
maximum values) shown in the table on the next page.

Repeat steps 4 through 8 for each frequency span with I GHz center frequency shown in the
table on the next page.
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Frequency-Span Readout-Accuracy Test

MS2651B/2661B/2661C Signat generator
Center Mirdmum 2 Maximum
Span f4 f2
frequency vaile 0.8 value
20 kHz 0.956 99 2 GHz 1.000 008 GHz 19.5 kHz 20.5 kHz
200 kHz 0.999 92 GHz 1.000 08 GHz 195 kHz 205 kHz
1 GHz 2MHz 0.9959 2 GHz 1.000 8 GHz 1.95 MHz 2.05 MHz
10 MHz (0.996 GHz 1.004 GHz 9.75 MHz 10.25 MHz
100 MHz 0.96 GHz 1.04 GHz 97.5 MHz 102.5 MHz
2 GHz 0.2 GHz 1.8 GHz 1.95 GHz 2.05 GHz
MS2653B/2863B/2663C Signal generator
Center - Minimum fe'-f¢ Maximum
fequency | oPan F fe vaiue 0.8 value
20 kHz 0.999 69 2 GHz 1.000 008 GHz 19.5 kBEz 20.5 kHz
200 kHz 0.999 92 GHz 1.000 08 GHz 195 kHz 205 kHz
1 GHz 2 MHz (0.999 2 GHz 1.000 & GHz 1.95 MHz 2.05 MHz
10 MEz 0.996 GHz 1.004 GHz 9.75 MHz 10.25 MHz
100 MHz 0.96 GHz 1.04 GHz 97.5 MHz 102.5MHz
2 GHz 0.2 GHz 1.8 GHz 1.95 GHz 2.05 GHz
100 MHz 4.01 GHz 4,09 GHz 97.5 MHz 102.5 MHz
4.05GHz | 1 GHz 3.65 GHz 4.45 GHz 0.975 GHz 1.025 GHz
8.1 GHz 0.81 GHz 7.29 GHz 7.8975 GHz 8.3025 GHz
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Resolution bandwidth (RBW) and selectivity

If there are two input signals with the frequency difference corresponding to 3 dB bandwidth {of IF final
stage), these signals can be resolved as two spectrum waveforms.

This is called the resolution bandwidth,

Selectivity can be improved by narrowing the 60 dB bandwidth. The selectivity is defined by the ratio of the
filter width, in Hz, at the -60 dB point, to the filter width, in Hz, at the -3 dB point, as shown in the formula
helow.

60 dB bandwidth { Hz )
3 dB bandwidth { Hz )

Selectivity =

N T ]

g 3d8
3 bandwidth 80d8
k=1
E
< 60 dB l ‘
bandwidth \
]
— 3
Center frequency Freguency

To test the resolution bandwidth and selectivity, first measure the resolution bandwidth (3 dB bandwidth), then
the 60 dB bandwidth and calculate the 60 dB/3 dB bandwidth ratio.

(1) Specifications
* Resolution bandwidth accuracy (MS2661C/2663C only):
+20 % (RBW=1 kHz 10 1 MHz)
30 % (RBW=3 MHz)

= Selectivity (60 dB/3 dB bandwidth):
' * MS2651B/2661B/2653B/2663R
£15:1 (RBW=1 MHz, 3 MHz)
<10:1 (RBW=1 kHz to 300 kHz)

* MS2661C/2663C
£15:1 (RBW=1 kHz to 3 MHz)

(2) Test instrument
* Synthesized signal generator: MG3633A
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(3) Setup

-

$EO000 00

41.01MHz 0.00dB

\

10Miz STD
Buff Cut

{Note )

Coaxial cabl

{BNC connector)

RE input

Coaxial cable,
(N-type connector}

MG3633A

/ i bandwidgth \

{ a } Resolution bandwidth

W 4.498MHz  0.00dB

QUTPUT 100 MHz

e 6048 o

bandwidth \

{b) &0 dB dropped bandwidth

Resolution Bandwidth/Selectivity Test
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(4) Procedure

(a) Resolution bandwidth accuracy

Step Procedure
1 Press the [Preset] key.
2 Perform all calibration.
3 Set the spectrum analyzer as shown below:
Center Freq oo 100 MHz
SPan oo 5 MHz
RBW (MANUAL) ., 1 MHz
Seale o LOG 1 dB/div
4 Press the [— RLV] key and match the peak of the signal trace to the top line (REF LEVEL)
on the screen.
5 Press the [Single] key to execute a single sweep,
then check that the single sweep has been
completed.
6 After pressing the Measure key, operate Qcc // \\
BW Measure and Setup and display the setup RN
menu of occupied frequency bandwidth mea- N
surement.
7 Select X dB Down and set it to 3 dB. / )\
B Press Return to return to the Occ BW Measure / \\
menu, and then press Execute. / : e -
9 The 3 dB resolution bandwidth value is displayed : P :
in the upper left-hand corner of the screen. ‘ I \
Fill in this value in the table on the next page.
le— 308 ]

. bandwidth
10 Repeat steps 3 1o 9 for the frequencies other than :

the resolution bandwidth 1 MHz and the fre-

quency span 5 MHz abcording to the combina- Bandwidth Measurement
tions of resolution bandwidth and frequency span

shown in the table on the next page.
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* MS2651B/2661B/2653B/2663B

SECTION 6 PERFORMANCE TESTS

Resolution Bandwidth (3 dB)

Resolution bandwidth Frequency span 3 dB bandwidth
5 MHz 10 MHz
1 MHz 5 MHz
300 kHz 500 kHz
100 kHz 200 kHz
30 kHz 50 kHz
10 kHz 20 kHz
3kHz 5 kiz
1 kHz 2kHz
« MS2661C/2663C
Resolution bandwidth Frequency span 3 dB bandwidth
3 MHz 10 MHz
I MHz 5 MHz
300 kHz 300 kHz
100 kHz 200 kHz
30 kHz 50 kHz
10 kHz 20 kHz
3 kHz 5 kHz
I kHz 2 kHz
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{b} Resolution bandwidth selectivity

Step Procedure
1 Set the spectrum analyzer as shown below
Center Fraq .o, 100 MHz
SPAN ot e e 20 MHz
RBW (MANUAL) .o 1 MHz
Seale e LOG 10 dB/div
VBW s 100 Hz
Marker .o NORMAL
Zone Width o I div
2 Press the [~ RLV] key to match the peak of the signal

trace to the top line (REF LEVEL) on the screen.

3 Press the [Single} key to execute a single sweep, / \
then check that the single sweep has been com- / e \
pleted. / \

4 After pressing the Measure key, operate Occ BW J \
Measure and Setup and display the setup menn of :'*"‘

occupied frequency bandwidth measurement.

5 Select X dB Down and set it to 60 dB. “‘1\ ,/ ' \,_W

AR ¥ HERE oY
6 Press Return to return to the Occ BW Measure
je— cods s}
menu, and then press Execute. bandwicth
7 The 60 dB resolution bandwidth value is displayed 60 dB Bandwzdth Measurement

in the upper lefi-hand corner of the screen.

Fill in this value in the table on the next page.

8 Repeat steps 1 to 7 for the frequencies other than the resolution bandwidth 1 MHz and the
frequency span 20 MHz according to the combinations of resolution bandwidth and frequency
span shown in the table on the next page.

9 For the 3 dB bandwidth, too, write the value of the Resolution Bandwidth (3 dB) table on the
preceding page in the table on the next page.

10 For each resolution bandwidth in the table on the next page, confirm that the value calculated
from (60 dB BW/3 dB BW) is 515 or £10.
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Selectivity Test (60 dB/3 dB Bandwidth Ratio)

+ MS2651B/2661B/2653B/2663B

Resolution | Frequency Video
bandwidth span bandwidth 60 dB BW 3dB BW 60 dB BW/30 dB BW
5 MHz 160 MHz 100 Hz <13
1 MHz 20 MHz 100 Hz <i5
300 kHz 10 MHz 100 Hz <10
100 kHz 3 MHz 106 Hz <10
30 kHz I MHz 106 Hz <10
10kHz 200 kHz 100 Hz <10
3kHz 100 kHz 100 Hz <10
1 kHz 50 kHz 10G Hz <t
* MS2661C/2663C
Resolution |Frequency Video _
bandwidth span bandwidth 60 dB BW 3dB BW 80 dB BW/30 dB BW
3 MHz 100 MHz 100 Hz <i3
i MHz 20 MHz 1060 Hz <15
300 kHz 10 MHz 100 Bz <15
100 kHz 5MHz 100 Hz £15
30kHz i MHz 100 Hz <13
10 kHz 200 kHz 100 Hz <15
3kHz 100 kHz 100 Hz <15
1 kHz 50 kHz 100 Hz <15
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‘ Sideband phase noise

When the resolution bandwidth is set to a fixed value and a signal that has far less sideband-noise level than the

(1)

@)

6-20

equipment to be tesied is input, check the level of the noise as compared to the peak signal {dBc) at the

specified frequency away from the peak.

Sideband

noise

Actual filter envelop

Specifications

+ Sideband noise:

Test instruments

Since the average value is measured for noise level, use a
video filter for measurement.

This sideband noise is a spectrum response which is
modulated by the internal noise of the spectrum analyzer., If
this response is large, the actual filter envelope is masked by

the noise as shown, which makes measurement impossible.

<-100 dBc/Hz (Frequency: 1 GHz, 10 kHz offset; MS2661B/2663B/2661C/2663C)
<-90 dBc/Hz (Frequency: I GHz, 10 kHz offset; MS2651B/2653B)

« Signal generator:  MG3633A Synthesized Signal Generator

Setup

Coaxial cable
{ BNC connector )

Synthesized signal
generator

||} R e
[

5G

RF OUTPUT

10MHz STD

Buft Out
( Note )

RF input

T

Coaxial cable
{ N -type connector )

Sideband Noise Test




(4) Procedure

SECTION & PERFORMANCE TESTS

Step

Procedure

1

2

10

11

Press the [Preset] key.
Operate All Cal.
Set ti}e MG3633A output to 1006 MHz and 0 dBm.

Set the spectrum analyzer as shown below:

Center Freq..ooooveeveeeceeeceen 1.000 010 GHz
SPAN vt 25kHz
Reference Level ..o 0 dBm
ATLABATOT oo 10dB
RBW e 1 kHz
VBW e 10Hz
DETMODE [ SAMPLE

Press the [Peak Search] key to search for a peak =3
point so that the peak point on the signal trace is __E
included in the zone marker,

Press the [— RIL.V] key to match the peak of the / \
signal trace 1o the top line (REF LEVEL) on the / \

screen. \

After pressing the Measure key, select C/N Ratio m :
Measure.

WA

Press the Meas On key to start C/N measurement,

Set Zone Width of Marker to Spot. CF : 1.000 010GHzZ Span : 25kHz

Press the [Marker] key, then turn the rotary knobto Sideband Noise Measurement
move the zone marker to the right so that the zone

center frequency is 10.0 kHz.

Make sure that the C/N value is -100 dBe/Hz or less (MS2661B/2663B/2661C/2663C) or -90
dBC/Hz or less
(MS2651B/2653R).
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Frequency measurement accuracy

Set the marker point to the position at least 20 dB higher than the noise (or adjacent interference signal) to

operate the bullt-in counter with the higher-S/N signal, and test the frequency measurement accuracy using

Count On mode.

(1) Specifications

« Accuracy: £ (Readout freguency X reference oscillator accuracy £(1 count)}
+« Resolution: 1 Hz, 10 Hz, 100 Hz, 1 kHz

(2) Test instrument
« Signal generator: 69269A

(3) Setup

J—— p—

Py T

g
M e | & =S ki
g =@k
&l Pl O *

REF 10MHz Reference & { @2 e o B

IN Bufiered out - ‘ %E -
B89269A Ol ————— 5| 5 Al

T {Note) i .
f T
Coaxial cable
{ BNG connector (-

OUTPUT 560 MHz

V\ 7
Coaxial cable Coaxial adapior

{ SMA connector ) {N-P + SMA-J)
Frequency Measurement Accuracy Test

(Note)  If there is no buffer output for the reference osciliator {Option 01) on the rear panel, input
a reference signal from an external 10 MHz frequency standard to the main body and
signal generator,
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(4) Procedure

Step Procedure
1 Press the [Preset] key.
2 Set the 692659A to 500 MHz and -10 dBim.
3 Set the spectrum analyzer as shown below:
Center Freq oo 500 MHz
SPAN s 30 kHz
4 Press the [Measure] key and set to Frequency Count. Press Setup and set Resolution to 1 Hz.

Then, press the Return key and set to Count On.

5 Conﬁrz‘n that the FREQ reading at the upper-left of
the screen 1s the RF INPUT frequency 500 MHz % I

1 Hz or less.

6 Change the counter resolution to 10 Hz and confirm ‘
that the Freq reading is 500 MHz £10 Hz or less. ‘

7 + Change the counter resclution to 100 Hz and
confirm that the Freq reading is 500 MHz %100
Hz or less.

« Change the counter resolution to 1 kHz and
confirm that the Freq reading is 500 MHz %1
kHz or less.

CF : 5000z Span : 50kHz

Frequency Measurement
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Amplitude display linearity

Test the error per vertical graduation for the LOG display. For the LOG display lineanity, test that the graduation
is equal to the logarithm (dB) of the input signal level.

Input the correct ievel signal to the RF Input via an external attenunator and calculate the error from the attenuation
of the attenuator and the A marker reading at the trace waveform peak.

(1) Specifications

+  Amplitude display linearity: After automatic calibration
LOG: +2.5dB for 0 to -90 dB
+1.5dB for 0 to -85 dB
*1 dB for O to -70 dB
+0.4 dB for 0 to -20 4B

(2) Test instruments

» Signal generator: MG3633A
*  Attenuator: MN510C
(3) Setup
i\j | PG 520 B —
e @
e v
=y = o
e G:
Signal generator Attenuator ey =
MGE3633A MNS10C @ O
8G ATT
RF QUTPUT INPUT]. QUTIPUT

Coaxial cable { N - type connector }

Amplitude Display Linearity Test
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(4)

Procedure

LOG display linearity

SECTION & PERFORMANCE TESTS

Step Procedure
1 Press the [Preset] key.
2 Operate All Cal.
3 Set the MG3633A to 100 MHz and 0 dBm.
4 Set the MN3510C to0 0 dB,
5 Set the spectrum analyzer as shown below:
Center Freq ..o 100 MHz
SPaI 1) 10 kHz
Reference Level .o, 0 dBm
ATCRUALOT oo 10 dB
RBW e 3kHz
VEW v 300 Hz
6 Press the [~» CF] key to set the spectrum waveform peak o the center of the screen.
7 Adjust the MG3633A outpat level so that the marker level reading is 0.0 dBm.
8 Press the [Marker] key sequentially to set the marker to A marker after the sweep is com-

pleted.
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Step Procedure

9 As shown on Fig. (b}, read the level of the current marker when ATT is set at 5 dB. An error
is determined as calibrated ATT 5 dB value +A marker level.

10 Add a marker level corresponding to the calibrated ATT value when ATT is set as 10 to 90
DB (with 5 dB steps) and determine the error.

0.000kHz ~—5.04d8

ol

=i}

[ 3 T h
I Emas -

ATT DdB reference

{ § dB corrected value ) + { Marker level )

{ a ) Reterence Point Setting
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Log Display Linearity (10 dB/div)

A B
ATT

setting ATT amarker level Error ( dB )=A+B
(dB) calibration (dB
value (dB)

—

O {reference ) | 0 reference ) 0 { reference )

10
15
20
25
30
35
40
45
50
55
60
65
Y
75
80
85
90

ERRRRRRRRRNRERENY
ERRRRRRRRRRNANINY
SRRRNARRRRRANAEY
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Frequency response

Generally, when one or more signals with a different frequency but the same amplitude are input, the spectrum
analyzer displays the same amplitude for each spectrum on the screen.

(1) Specifications

» Frequency response:
* MS2651B/2661B/2661C Referenced to 100 MHz, RF ATT 10 dB and temperature range 18 to 28 °C
+#0.5dB (100 kHz to 3 GHz)

« MS2653B/2663B/2663C +0.5dB (100 kHz to 3.2 GHz, band 0, Referenced to 100 MHz, RF ATT:

10 dB, temperature range: 18 to 28 °C)

+1.5dB (9 to 100 kHz, band 0, Referenced to 108 MHz, RF ATT: 10 dB,
temperature range: 18 to 28 °C)

+£1.5dB (2.9210 8.1 GHz, band 1-/1+, Referenced to 100 MHz, RF ATT:
10 dB, temperature range: 18 to 28 °C)

+1.0dB (100 kHz to 3.2 GHz, band 0, RF ATT: 10 to 50 dB)

+3.0dB (2.92t08.1 GHz, band 1-/i+, RF ATT: 10 to 50 dB)

* In the band 1- and 1+, after the pre-selector is tuned.....

(2) Test instruments

» Signal generator: 69265A
*  Power meter: MIL4803A
+  Power sensor: MA4601A (For the MS2651B/2661B/2661C)

MA4T01A (For the MS2653B/2663B/2663C)

(3) Setup i :
Coaxial cable
{BNC connector)
Power meter
REF 10MHz STD
IN Buff Out
59269A.  [== ML4803A
{Note)
OUTPUT INPUT

\ ]l | T

Coaxial adaptor Coaxial adaptor
(N-P + SMA-J} (N~J+N-J)

Power sensor
Coeaxial cable
{SMA connecior)
{(Note)  If there is no buffer output for the reference oscillator (Option 01} on the rear panel, input

a reference signal from an external 10 MHz frequency standard to the main body and
signal generator.
Frequency Response Test

(4) Precautions :

This test should be performed at an ambient temperature of 10 © to 28 °C after allowing the instrument to warm
up for 60 minutes or more.
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(5) Procedure

SECTION 6 PERFORMANCE TESTS

{(a) Calibration of signal-generator 69269A

Step Procedure
1 Set the 69269A as shown below:
OUTPUTFREQ ..o, 100 MHz
OUTPUT LEVEL .o -10 dBm
2 Connect the 69269 A output to the power sensor input with a coaxial cable.
3 Read the power meter display.
4 Change the 69269A output frequency as shown in the tables on the next page and read the

power rneter display with level at 100 MHz as reference. This data is the calibration data.

(b) Readout of measured amplitude deviation (frequency response)

Step

Procedure

1

2

Connect the 69269A OUTPUT te the spectrum analyzer RF Input with a coaxial cable.
Press the spectrum analyzer [Preset] key,
Perform all calibration.

Set the spectrum analyzer as shown below:

Center FIEQ ..o 1060 MHz
Span 200 kHz
Reference Level ..o -10 dBm

Press the [ CFj key.
Set the marker mode to deita marker.

Set the spectrum aralyzer center frequency as shown in the tables on the nexi page, then
obtain the deviation from the formula below by reading the delta marker level at each fre-
quency.

Deviation = Delia marker level reading - Measurement frequency calibration value

For Band 1- and 1+, the pre-selector is peaked. (See Chapter 8 of Voi.2, “Detailed
Panel Operation.”
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= MS2651B/2661B/2661C

Frequency Response

Frequency

Calibration value (dBm)

Marker level {dB)

Deviation (dB)

100 MHz
200 MHz
500 MHz
1 GHz
1.5GHz
2 GHz

0 dB (reference)

0 dB (reference)

O dB (reference)

* MS2653B/2663B/2663C

Frequency Response {(Band 0)

Frequency

Calibration value {(dBm)

Marker level (dB)

Deviation {dB)

100 MHz
200 MHz
500 MHz
i1 GHz
1.5 GHz
2 GHz
3 GHz

0 dB (reference)

0 dB (reference)

0dB {reference).

Frequency Response (Band 1-)

Frequency

Calibration value {dBm)

Marker level (dB)

Deviaticn (dB)

3.1 GHz
4 GHz
5GHz
6 GHz

6.5 GHz

Frequency Response (Band 1+)

Frequency

Calibraticn value {(dBm)

Marker leve! (dB)

Deviation (dB)

6.5 GHz
7 GHz
7.5 GHz
8 GHz
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Reference level accuracy

Here the absolute amplitude level at only 100 MHz is tested. Confirm the level accuracy after inputting an SG
output {calibrated by a standard power meter) to the MS2650/MS2660B/C series.
{1} Specifications

+ Reference level accuracy: At 100 MHz frequency and 1 MHz span after automatic calibration
{Resolution bandwidth, video bandwidth, RF ATT and sweep time set to AUTO)

££0.4dB (0to-49.9 dBm)
££0.754dB (-69.9 to -50 dBm, 0.1 to +30 dBm)
£4 1.5dB (-80 to -70 dBm)

(2) Testinstruments

»  Signal generator: MG3633A
» Attenuator: MN3510C
*  Power sensor: MA4601A
*  Power meter: MILARO3A
(3) Setup Coaxial cable
{ BNC connector )
REF t0MHz STD
IN Buff Out
{ Note )
MG3833A MNS10C
SG ATT
RF input
RF QUTPUT INPUT OUTPUT
/ Fower meter
Coaxial cable : ML4803A
{ N connsctor ) i
PM

J INPUT
---E:I— MA4601A

Coaxizl adaptor
{N-J-N-J}

Power sensar

Reference Level Accuracy Test
{Note}  If there is no buffer output for the reference oscillator (Option 01} on the rear panel, input
a reference signal from an external 10 MHz frequency standard {6 the main body and
signat generator.
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(4)

(5)

6-32

Precautions

1) Set the resolution bandwidth, video bandwidth, RF ATT and sweep time to Auto.
2) This test should be performed after warming up this instrument for 60 minutes or more.

Procedure

Step

Procedure

1

2

Press the spectrum analyzer [Preset] key.
Operate All Cal.
Connect the attenuator OUTPUT to the power sensor input.

Set the SG frequency to 100 MHz and adjust the SG level so that the power meter indication
is 0 dBm. At this time, set the attenuator to 0 dB.

Connect the attenuator OUTPUT to the spectrum analyzer RF Input connector.

Set the spectrum analvzer as shown below:

Center Freg ., 100 MHz
SPAN .o 1 MHz
Reference Level ..o, 0 dBm

Press the [— CF] to move the peak point of the spectrum waveform to the center of the
screen.

Read the marker level.
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Step

Procedure

9

Change the attenuator in 10 dB steps, set the reference level as shown in the table betow and

read the marker Jeve] each time.

Heferenpe levef Marker Correction factor Error

setting readout of ATT

0 dBm dBm dB dB
~10 dBm dBm dB B
-~20 dBm dBm dB dB
~30 dBm dBm dB dB
—40 dBm dBm dB dB
~5( dBm dBm d8 4B
—50 dBm dBm dB dB
~70 dBm dBm dB dB
~8G dBm dBm dB dB

10

Calculate the error from the following equation.

Error = Marker readout - reference level set value - correction factor of ATT
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Average noise level

The internal noise distributed evenly in proportion to the resolution bandwidth over the whole measurement
frequency band is called the average noise level.

{1} Specifications
* Average noise level: At 1 kHz resolution bandwidth, 1 Hz video bandwidth, and 0 dB RE ATT:

+ MS2661B/2661C
<115 dBm (1 Miz te 1 GHz)
=<-115 dBm +f [GHz] dB (>1 GHz)
» MS26518
<-110 dBm (1 MHz to 1 GHz)
%-110dBm +f [GHz] dB (>1 GHz)
» MS2663B/2663C
£-115dBm (1 MHz to 1 GHz)
£-115dBm + 1.5 f {GHz] dB {1 t0 3.1 GHz, Band O)
£-115dBm + 0.5 f [GHz] dB (2.92t0c 8.1 GHz, Band 1)
+ MS26353B
%-110dBm (: MHz to 1 GHz)
=110dBm + { [GHz] dB (I 10 3.1 GHz, Band 0)
£-110dBm + 0.3 f [GHz] dB (2.92t0 8.1 GHz, Band 1)

(2) Test instruments
+ 50 £ terminator: MP7524A

(3) Setup

RF tnput

500 terminator
(Terminates RF Input)

Average Noise Level Test
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(4) Procedure

SECTION 6 PERFORMANCE TESTS

Step

Procedure

1

2

10

1

12

Press the spectrum analyzer [Preset] key.
Operate All Cal.
Terminate the RF Input with a 50 (2 terminator.

Set the spectrum analyzer as shown below:

SEAt FLEQ i 1 MHz
SIOPFIY oo s 1GHz
Reference Level ..o, R -40 dBm
AUBDUAIOT .ovviee e eeen e CdB
RBW oottt 30 kHz
VBW e 3kHz
Detection ...oovveeeeeeeeeee e Sample

Press the [Single] key 1o execute a single sweep.

Press the [— CF] key to set the frequency at the peak level of the spectrum to the center
frequency.

Press the [Shift] key and then the [Single] key to execute a continuous sweep,

Set the spectrum analyzer as shown below : (Time Domain)

SPAN vt 0Hz
Reference Level ..o, -100 dBm
RBW v 1kHz
VBW vt 1 Hz

Press [Time], Storage, Average and Average Count keys in order and set the average count to
16.

Press the Continue key to start the averaging, and wait until the 16-time averaging sweep is
completed.

Press the [Peak Search] key to execute peak search. At this point, read the level value at the
marker.

Confirm that the marker reading is less than the specification, shown in the table on the next
page.
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6-36

Step Procedure
MS2851B/2661B/2661C setting Average noise level
START FREQ STOP FREQ Marker readout |1 o200 V260 1B/2661C
1 MHz 1 GHz -110 dBm/-115 dBm
109 to -108 dBmy/
1 GHz 2 GHz -114to0-113 dBm
MS26538/2663B/2663C setting Average noise level
START FREQ STOP FREQ Marker readout MS%?S?Q%%%?%’,,ZG%C
1 MHz 1 GHz -115 ¢Bm/-110 dBm
1135t -112 dBm
1 GHz 2GHz -118.5 10 -107 dBm
-113t-112 dBm
4 MHz 6 GHz -118 to -107 dBm
i1510-111 dBm
7 GHz 8 GHz -106.5 to -106 dBm
13

Repeat steps 4 to 12 while setting Start/Stop Freq from the below table so that the average
noise level can be obtained. '
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; Second harmonic distortion _

Even if a signal without harmonic distortion is input to a spectrum analyzer, the higher harmonics are generated
by the anaiyzer input-mixer non-linearity and are displayed on the screen.

The second harmonic level is the highest harmonic displayed on the MS2650/MS2660B/C series spectrum analyzer.
The main point of the test is to apply a signal (with a distortion that is lower than the spectrum analyzer internal
harmonic distortion [at feast 20 dB below]) to the spectrum analyzer and measure the level difference between the
fundarnental wave and the second harmonic. If a low-distortion signal source cannot be obtained, apply a low-
distortion signal to the spectrum analyzer after passing the signai through a low-pass filter (I.PF).

(1) Specifications

« Second harmonic distortion:

= MS$2661B/2661C At mixer mput level -30 dBm:
=-60 dBc (input frequency 10 to 200 MHz}
<-75 dBc (input frequency 200 to 1500 MHz)
<-80 dBe {input frequency 800 to 1000 MHz)

+ MS2651B At mixer iaput level -30 dBm:
5-55 dBe {input frequency 10 to 100 MHz)
<-60 dBc (input frequency 100 to 1500 MHz)

« MS2663B/2663C At mixer input level -30 dBm:
<-60 dBce (10 to 200 MHz, Band O)
%-75dBe (0.2 t0 1.3 GHz, Band 0}
<-70 dBe (1.3 to 1.55 GHz, Band 0)
<-80dBc (0.8 t0 1 GHz, Band 0)
At mixer input level -20 dBm:
<-100 dBc (1.46 10 4.05 GHz, Band 1-/14)
« MS2653B At mixer input level -30 dBm:
<£-35dBc (10 to 100 MHz)
£-60dBc (0.1 101.55 GHz)
At mixer input level -20 dBm:
$-100 dBc (1.46 10 4.05 GHz, Band 1-/1+)

{2) Testinstruments
« Signal generator: MG3633A

+ LPF With attenuation of 70 dB or more at twice the fundamental frequencies
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(3) Setup

Signal generator

MG3633A
5G

RF OUTPUT

Low-pass filter

LPF

INPUT]

(4) Procedure

OUTPUT

U | i Anriaes VTS S
=

O lvpeaga o

RF input

f

Coaxial cable
{ N connecter )

Second Harmonic Distortion Test

Step - Procedure
1 Press the [Preset] key.
2 Operate All Cal.
3 Set the LPF cut-off frequency to approx. 12.8 MHz.
4 ~ Set the SG output frequency to 10 MHz and the output level to -30 dBm.
5 Set the spectrum analyzer as shown below:
Center Freq ...oooovevcnneciinnecccenss 10 MHz
SPAT corveiveec e 10kHz
Reference Level ..o, -30 dBm
ATEIUALON v e s 0dB
8 Adiust the SG output level so that peak of the spectrum waveform is at the REF LEVEL (the

top horizontal line of the screen).
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Step Procedure

7 Move the marker to the peak of the spectrum

waveform and make the marker the A marker.

= ||

e
M—

8 Set the center frequency to twice the fundamental

wave frequency to display the second harmonic on

the screen.

The A marker reading indicates the level difference

between the fundamental wave and the second

harmonic.
If the level difference is 80 dB or more, set the REF
LEVEL to -50 dBm. Confirm that the ATT set

value is 0 dB. ;{

9 Set the LPF cut-off frequency to approx. 1.2 GHz.

10 Set the SG as follows:

QUTPUT FREQ ..o 1 GHz

OUTPUTLEVEL ... -30 dBm
11 Set the spectrum analyzer as follows:

Center Freg oo 1 GHz

SPAL e s 10 kHz

Reference Level ..o -30dBm

AHENUALOT oot 0 dB

12 Repeats steps 6 to 8.
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Resolution bandwidth (RBW) switching uncertainty

When the resolution bandwidth (RBW) is switched, its level error at the peak point is measured.
(1) Specifications

« Resolution bandwidth switching uncertainty: £0.3 dB (RBW=1 kHz to 1 MHz)

(referenced to RBW:3 kHz)
+0.4 dB (RBW=5 MHz for MS2651B/2661B/2653B/2663B)
+0.4 dB (RBW=3 MHz for MS2661C/2663C)
(2) Setup
Coaxizl cable
{ BNC connector ) i\ X M-* W WAL
10MHz STD =
MG3EI3A [EF IN Buff Out BC::;
{ Note ) —
Al | |
AF i1
QUTPUT p— -
RF Input
QUTPUT
100 MHz T
Coaxial cable

{ N connector }

Resolution Bandwidth Switching Error Test

(Note)  If there is no buffer output for the reference osciliator (Option 01) on the rear panel, inpui

a reference signal from an external 10 MHz frequency standard to the main body and
signal generator,
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{4) Procedure

SECTION 6 PERFORMANCE TESTS

Step

Procedure

1

2

Press the spectrum analyzer [Preset] key.
Operate All Cal.
Set the signal generator MG3633A as shown below.

OQUTPUTFREQ ... 106 MHz
OQUTPUTLEVEL ..o {0 dBm

Center Freq ..o, 100 MHz
SPAN cvev e 15 kHz
Reference Level i 0 dBm
RBW e 3kHz

Press the [~ CF] key to move the signal spectrum peak to the center.
Press [Marker] key in that order to set the marker to A marker.

Set RBW and SPAN as shown in the table on the next page and measuse the level deviation
(error} of each RBW by following steps 8 and 9 below.

Press {Peak Search] key to conduct peak search and move the current marker to the peak point
of the signal spectrum,

Read the A marker leve] value.
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PERFORMANCE TESTS

Resclution bandwidth (RBW) switching uncertainty
« MS2651B/2661B/2653B/2663B

M82650/2660 series setting

A marker readout Specification
RBW SPAN
1kHz 5kHz H.3dB
3kHz 15kHz 0.0dB Reference
10 kHz 50 kHz +0.3 dB
30 kHz 150 kHz +0.3 dB
100 kHz 500 kHz 3 dB
300 kHz 1.5 MHz .3 dB
1 MHz 5 MHz .2 dB
3 MHz 10 MHz 0.4 dB
« MS2661C/2663C
MS2650/2660 series setting A marker readout Specification
RBW SPAN _
1 kHz 5kHz +H.3 dB
3 kHz 15 kiz 0.0dB Reference
10 kHz 50 kHz +0.3 dB
30 kHz 150 kHz +0.3dB
100 kHz 300 kHz 0.3 dB
300 kHz 1.5 MHz +(3.3 dB
1 MHz 5 MHz +0.3dB
3 MHz 10 MHz +0.4 3B
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Input attenuator (RF ATT) switching uncertainty

At this point, measure the switching error when the amount of attenuation in the RF input section is switched.
When the input attenuator is switched, IF-section step-amplifier gain is switched. To keep this step-amplifier
gain constant, the reference level is switched according to the amount of input attenuator attenuation.

(1)

(@)

(3)

Specifications

= Input attenuator switching error:

Test instruments

+ Signal generator:
= Attenuator:;
« Power meter:

= Power sensor:

Coaxtal cennector
{ BNC connector )

!

0.3 dB (at 0 to 50 dB, frequency 100 MHz and input ATT 10 dB)

MG3633A
MN310C

MIL.4803A
MA4601A

Setup
Signal generator
MG3633A o
iN
RF QUTPUT

10MHz STD
Buff Cut
{ Note )
Aftenuator
MN510C RF Input
INPUT CUTPUT
\ ;
Coaxial cable §
{ N connecter ) E
H
Eower meter Power Sensor i
]
MLABO3A MA4801A {1 !
L\ Coaxial adaptor
{N-J » N--J))

Input Attenuator Switching Error Test

(Note)  If there is no buffer output for the reference osciilator (Option 01) on the rear panel, input

a reference signal from an external 10 MHz frequency standard to the main body and
signal generator.
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(4) Procedure

6-44

Step Procedure
1 Press the spectrum analyzer [Preset] key.
2 Operate All Cal.
3 Set the spectrum analyzer as shown below:
Center Freq ..o 100 MHz
SPAIL oo e e 200 kHz
4 Set the signal generator MG3633A as slhown helow:
QUTPUT FREQ ..o, 106 MHz
OUTPUT LEVEL i -10 dBm
5 Set the amount of attenuation of the attenuator MN510C w0 0 dB.
6 Connect the output of the attenuator MN510C to the power meter via coaxial cable.
7 Adjust the signal-generater output level so that the indicated value of the power meter is -
10.0 dBm.
8 Connect the coaxial cable of the attenuator output to the spectrum analyzer RF Input.
9 Press the [~ CF] key.
10 Set the reference level to -10 dBm and attenuation to 50 dB.
11 Read the marker level.
12 Set Reference Level, R¥ ATT of this device and the external ATT as shown in the table on the
next page, and read the level of each marker.
13 Tind the error by the formula below:
Error = marker readout - Reference Level - correction factor of attenuator
14 Find the deviation by the formula below:

Deviation = Error - error when RF ATT at 10 dB

Confirm that the deviation is within £0.3 dB.
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Spectrum analyzer setting | Attenuator | Correction | Marker
REF LEVEL oF ATT setting aft?gz%; ?(1; | readout Error Deviation
-10 dBm 50 dB 0dB dB dBm dB dB
-20 dBm 40dB 10 dB dB dBm dB dB
-30 dBm 30dB 20dB dB dBm dB dB
-40 dBm 20 dB 3048 dB dBm - dB dB
-50 dBm 10dB 40 dB dB dBm dB | 0dB (reference)
-60 dBm 0dB 50dB dB dBm éB dB
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Sweep time and time span accuracy

(1) Specifications

« Sweep time accuracy:  +15 9% (20 msec to 100 sec)
x45 % (110 sec to 1000 sec)

« Time span accuracy: =1 %

(2) Testinstrumenis

+  Signal generator: MG3633A
69269A
(3) Setup § | et e e = )

oF
Signal generator sz 299@ ;
e — EETe |
MG3633A 68269A aaa—— Fa ||
ol N

s oo

RF QUTPUT RF OUTPUT h—

T Coaxial adaptor
Coaxial cable { N-P - SMA-J : Only when 89269A is used }

{N-type connector: When MG3633A is used )
(SMA connector: When 692694 is used )

Sweep Time and Time Span Accuracy
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(4) Procedure

(a) Sweep Time

SECTION 8 PERFORMANGE TESTS

Step

Procedure

1

2

10

1

12

Press the spectrum analyzer [Preset] key.
Operate All Cal,

Connect the MG3633A signal generator with the spectrum analyzer as shown in the setup
diagram.

Set the spectrum analyzer as shown below:

CENTERFREQ .o 100 MHz
SPAN e, 50 kHz
SWPTIME ..o, 50 msec
RBW et 1 MHz
VBW e i1 MBz

Set the MG3633A as shown below:

OUTPUT FREQ .ooovcvvereoesesres e 100 MHz
QUTPUT LEVEL oo, -16 dBm
MODULATION ..o, AM (INT) 90 %
MODULATION FREQ ...cooooroovovrrrrnnn., 400 Hz

Press the [— RLV] key.

Set the scale to Linear. _

Press the {Single] key, then wait untii a single sweep execution is completed.
Set the marker zone width to 5 Hz (Zone Width=5 Hz).

Move the marker to the left of the screen using the kneb and set the zone marker on the left
most peak of the sine wave.

Setting the marker mode to A (delta}, move the current marker to the right using the knob.
Then set the zone marker te the 18th peak from the left most sine wave peak on the screen.

Read the frequency difference of the A marker, which corresponds to 90 % of the Sweep Time.
Obtain the SWP TIME by the following equation.

A marker readout
50000 (Hz)

SWP TIME = Setting SWP TIME x
(measured)
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Step Procedure
13 Measure at each setting shown in the table below according to steps 8 to 12.
Spectrum analyzer | Signal Generator AM SWP TIME Specification ™
Setting SWP TIME |modulation freguency {measured) min/max
50 msec 400 Hz 38.25 msec/51.75 msec
200 msec 160 Hz 153 msec/207 msec
2 sec 10Hz 1.53 sec/2.07 sec
20 sec 1Hz 15.3 sec/20.7 sec
200 sec 0.1Hz 99 sec/261 sec
Leftrmost peak The 18th peak numbered from the lsftmost peak

\

/

NN

7

! T

i

QT e e

* = Setting SWT TIME x {18/20) x accuracy
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(b) Time span

SECTION 8 PERFORMANCE TESTS

Step Procedure
1 Press the spectrum analyzer [Preset] key.
2 Operate All Cal.
3 Connect the MG3633A signal generator with the spectrum analyzer shown in the setup
diagram.
4 Set the spectrum analyzer as shown below:
CENTERFREQ ....ocoviveervennciieaninens 100 MHz
SPAN s 0 MHz
SWEEP TIME ..o, 20 msec
RBW e e i MHz
VBW et 1 MHz
5 Set the MG3633A as shown below:
OUTPUT FREQ ..o 100 MHz
OUTPUTLEVEL ..o -16 dBm
MODULATION .., AM(INTYS0 %
MODULATION FREQ ...ooovveriiierenne 1 kHz
6 Press the [— RLV] key.
7 Set the scale to Linear,
8 Press the [Single} key, then wait until a single sweep execution is completed.
9 Move the marker to the left of the screen using the knob and set the marker on the left most
peak of the sine wave.
10 Setting the marker mode to A {delta), move the current marker to the right using the knob.
Then set the marker to the 18th peak from the left most sine wave peak on the screen.
11 Read the time difference of the A marker, which corresponds to 90 % of the Time Span.
12 Measure at each setting shown in the table below according to step 4 to 11.
Spectrum analyzer |Signal Generator AM Time Span Specification *
time span modutation frequency (measured) min/max
20 msec 1 kHz 17.82 msec/18.18 msec
200 msec 100 Hz 178.2 msec/181.8 msec
2 sec 10 Hz 1,782 sec/1.818 sec
20 sec 1 Hz 17.82 sec/18.18 sec
200 sec 0.1 Hz 178.2 sec/181.8 sec

* = Setting Time Span x (18/20) x accuracy
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Tracking generator (TG) output level accuracy

The output level of the Tracking Generator (TG, Option 20) can be easily tested by inputting the TG ocutput

signal to the RF Input connector of the Spectrum analyzer.
Here, an accurate method to test the TG output ievel by using a power meter, is described below.

(1) Specifications

Output level range: 0 to -60 dBm
Cutput level accuracy: <+1.0 dB (at frequency 100 MHz, output level 0 dBm)
Output level flatness: <+1.5 dB (at output level O dBm, referenced to 106 MHz};
Output level linearity: <£1.0 dB (output level 0 to -30 dBm)

<£2.0 dB (output level -30 to -60 dBm)

(referenced to 0 dBm)

(2) Testinstrument

# POWET THICIEIT iieieeieeeeietieeeetneeeee et s s e s st eeeaeesrennssensneesenemsnsam st bsnbesanntobeeas st seaneaeestababesaaaes ML4803A
8 POWET SETSOT.  tivriiiitisisioiisiirasrtasisre s ssast s b tetsaassst b s b asaessaes ssbanssrareeasressbtersrrreserrs MA4601A, MA4602A

(3) Setup

MS2651B/2651B/2661C with Option 20

Power meter

ML4803A

PM

Input

Power sensor

TG Output Level Accuracy Test
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(4) Procedure

SECTION 6 PERFORMANCE TESTS

(a) Calibrating ML4803A Power Meter

Step

Procedure

1

Warm-up the ML4803A, then zero-adjust the ML4803A.

{Note: Don't connect anything to the power sensor.)

Connect the power sensor to the CAL QUTPUT of the ML4803A.
Press the [ON] key.

After conforming the measured value 1o be stabilized, press the [ADI} key for calibration.

(b) Measuring TG output level accuracy

Step

Procedure

1

2

Press the [Preset] key.
Connect the power sensor to the TG Output.

Set the spectrum analyzer as shown below:
Center Freq ----------mrermvmn 100 MHz
Span «- 10 MKz

Set the T'G output level to 0 dBm, and ON.
Measure the TG output level with the power meter.

Changing the Center Freq of the spectrum analyzer as shown in the table on the next page,
repeat the steps 3 to 5 above.

Changing the output level of the spectrum analyzer as shown in the table on the next page,
repeat the steps 3 to 6 above.
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TG Output Level Accuracy Test

Output level Frequency (Hz)

(dBm) 100k IM 10M S0M 100M

0

-1 to -9

=16

-20
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Service

If the instrument is damaged or does not operate as specified, contact your nearest Anritsu dealer or business
office for repair. When you request repair, provide the following information.

{a} Model name and serial number on rear panel
{b) Fault description

(c) Name of a personnei-in-charge and address for contact when fault confirmed or at a completion of repair
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SECTION 7
STORAGE AND TRANSPORTATION

This section describes the long-term storage, repacking and transportation of the MS2650/MS2660B/C series as well as the
regular care procedures and the timing.

TABLE OF CONTENTS
Cleaning Cabinet . ... s ea R Aa £ eSSttt e 7-3
SI0ragR PrECAUNIONS || | . oot sese et ses e ee et eeee e 7-4
Precautions before storage | ... st e ne s asr s e b et ne st enateen 7-4
Recommended storage precautions Ceireteaterrertearenerrer e s bt e tesinesta e anarane 74
Repacking and TranSportation | e eseet e ee e s 75
REDACKING ||| ... ..ttt ces b st enes et e ernes 7-5
Transportation _ 7-5

.............................................................................................................................
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SECTION 7 STORAGE AND TRANSPORTATION

SECTION 7
STORAGE AND TRANSPORTATION

Cleaning Cabinet

Always turn the spectrum analyzer POWER switch OFF and disconnect the power plug from the AC power
inlet before cleaning the cabinet. To clean the external cabinet:
« Use a soft, dry cloth for wiping off,
*  Use a cloth moistened with diluted neutral cleaning liquid if the mstrument is very dirty or before long-term
storage.
After insuring that the cabinet has been thoroughly dried, use a soft, dry cloth for wiping off.
* Ifloose screws are found, tighten them with the appropriate tools.

CAUTION A\

Never use benzene, thinner, or alcohol to clean the external cabinet; it may damage the coat-
ing, or cause deformation or discoioration.
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Storage Precautions

This paragraph describes the precautions to, take for long-term storage of the MS2650/MS2660B/C series
SPECTRUM ANALYZER.

Precautions before storage

(1) Before storage, wipe dust, finger-marks, and other dirt off the spectrum analyzer.

{(2) Avoid storing the spectrumn analyzer where:
1) It may be exposed to direct sunlight or high dust levels.
2) It may be exposed to high humidity.
3) It may be exposed to active gases.
4) 1t may be exposed to extreme temperatures (>40 °C or >70 °C) or high humidity (290 %).

l Recommended storage precautions |

The recommended storage conditions are as follows:

*  Temperature ... 010 30 °C
o Humidity oo, 40% 10 80 %
+ Stable temperature and humidity over 24-hour period
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| Repacking and Transportation

The following precautions should be taken if the MS2630/MS2660B/C series SPECTRUM ANALYZER must
be returned to Anritsu Corporation for servicing.

' Repacking

Use the original packing materials. If the spectrum analyzer is packed in other materials, chserve the following

packing procecure:

(1) Wrap the spectrum analyzer in a plastic sheet or similar material,

(2) Use a cardboard, wooden box, or aluminum case which allows shock-absorbent material to be inserted on
all sides of the equipment.

(3) Use enough shock-absorbent material to protect the spectrum analyzer from shock during transportation
and to prevent it from moving in the container.

{4) Secure the container with packing straps, adhesive tape or bands.

| Transportation | |

Do not subject the spectrum analyzer to severe vibration during fransport. It should be transported under the

storage conditions recommended before.




SECTION 7 STORAGE AND TRANSPCRTATION
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APPENDIX B
BLOCK DIAGRAM

This appendix shows the Block Diagram of the MS26351B/MS2661B and MS2653B/MS2663R and MS2661C and MS2663C.

Fig. NO, Name
Fig. B-1 | MS2651B/2661B Block Diagram (1/4)
Fig. B-2 | MS2651B/2661B Block Diagram (2/4)
Fig. B-3 | MS2651B/2661B Block Diagram (3/4)
Fig. B-4 | MS2651B/2661B Block Diagram (4/4)
Fig. B-5 | MS2653B/2663B Block Diagram (1/4)
Fig. B-6 | MS2653B/2663B Block Diagram (2/4}
Fig. B-7 | MS2653B/2663B Block Diagram (3/4)
Fig. B-§ | MS2653B/2663B Block Diagram (4/4)
Fig. B-9 | MS2661C Block Diagram (1/4)
Fig. B-10 | M32661C Block Diagram (2/4)
Fig. B-11 { MS2661C Block Diagram (3/4)
Fig. B-12 | M32661C Block Diagram (4/4)
Fig. B-13 | MS§2663C Block Diagram (1/4)
Fig. B-14 | M§2663C Block Diagram (2/4)
Fig. B-15 | MS2663C Block Diagram (3/4)
Fig. B-16 | MS2663C Block Diagram (4/4)
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APPENDIX C
PERFORMANCE TEST RECORD

C-1




C-2




Performance Test Record

MODEL
SERIAL NO
OPTIONS
Date
Teated by

Arnbient temparature °C
Retative humidity %
Perwer mains line voltage {nominal) Vac

Powermains line frquency (nominal) Hz

Test Equipment used

APPENDIX C

(1/13)
NO.
DATE

Descriptions MODEL NO.

Cal Date

Synthesized signal generator

Synthesized Sweeper

Afttenuator

Power meter

Power senser

Power senser

50 Termination

Low pass filter

Frequency counter

Frequency standard




APPENDIX C

(2/13y
MODEL NAME DATE
SERIAIL NO.
Tested by
Reference oscillator stability
@Frequency stability (aging rate)
Description Min. Result Max.
Frequency stability/day -2x10® +2x10%
@ Temparature stability
Description Min. Resuit Max.
Temparature stability -5x10° +5%107%
Frequency readout accuracy
* MS2651B/2661B/2661C
Signal Center Span Readout frequency
generator frequency freguency
Min. Marker Value Max.
10kHz 499.999 66MHz 500.000 34MHz
S00MHz 500MHz 200kHz 499.995 2MHz 500.004 8MHz
100MHz 497 .6MHz 502.4MHz
* MS26353B/2663B/2663C
Signal Center Span Band Readout frequency
generator frequency * frequency
Min. Marker Value Max.
10kHz 499.999 66MHz 500.000 34MHz
500MHz 500MHz 200kHz 0 499.995 2MHz 500.004 8MHz
100MHz 497.6MHz 502.4MHz
10kHz 4.999 §99 66GHz 5.060 000 34GHz
5GHz 5GHz 200kHz I 4.999 995 2GHz 5.000 004 8GHz
100MHz 4,997 6GHz 5.002 4GHz
10kHz 7.499 999 66GHz 7.500 000 34GHz:
7.5GHz 7.5GHz 200kHz I 7.499 995 2GHz 7.500 004 8GHz
100MHz 7.497 6GHz 7.502 4GHz




APPENDIX C

(3/13}
MODEL NAME DATE
SERIAL NO.
Tested by
lFrequency span readout
* MS2651B/2661B/2661C
SPA Signal generator Resalt
Center Span f, f, Min. £, Max
frequency frequency ({GHz) (GHz) 0.8
20KHz 0.999992 | 1.000 008 19.5kHz 20 5kHz
200ikHz 0.999 92 1.000 08 195kHz 205kHz
1GHz 2MHz. 0.999 2 1.000 8 1.95MHz 2.05MHz
10MHz 0.996 1.004 9.75MHz 10.25MHz
100MHz 0.96 1.04 97.5MHz 102.5MHz
2GHz 0.2 1.8 1.95GHz 2.05GHz
o MS2653B/2663B/2661C
SPA Signa! generator Result
Center Span f, f, Min. £, Max
frequency frequency (GHz) (GHz) T
20kHz 0.999 992 1.000 008 19.5kHz 20.5kHz
200kHz 0.999 92 1.000 08 195kHz 205kHz
1GHz 2MHz 0.999 2 1.600 8 1.95MHz 2.05MHz
10MHz 0.996 1.004 9.73MHz 10.25MHz
100MHz 0.96 1.04 97.5MHz 102.5MHz
2GHz 0.2 1.8 1.95GHz 2.05GHz
100MHz 421 4.29 97.5MHz 102.5MHz
1GHz 3.85 4.65 0.975GHz 1.025GHz
4.05GHz 8.1GHz 0.81 7.29 7.8975GHz 8.3025GHz

C-5




APPENDIX C

MODEL NAME DATE
SERIAL NO.
Tested by
Resolution bandwidth accuracy
+ MS2651B/2661B/2653B/2663B
Resolution Bandwidth Span Bandwidth(3dR)
SMHz 10MHz
1MHz 5SMHz
300kHz S00KHz
100kHz 200kHz
30kHz 50kHz
10kHz 20kHz
3kHz SkHz
1kHz 2kHz
« M§2661C/2663C
Resolution Bandwidth Span Bandwidth(3dB) Specification
3IMHz 10MHz +30%
1MHz 5MHz +20%
300kHz 500kHz +20%
100kHz 200kHz £20%
30kHz S0kHz £20%
10kHz 20kHz +20%
3kHz SkHz £20%
1kHz 2kHz +20%

C-6

(4/13}




APPENDIX C

(5/13)
MODEL NAME DATE
SERIAL NC.
Tested by
!F&esolution bandwidth selectivity
e MS2651B/2661B8/2653B/26638
Resoiution Frequency Video 60dB BW 3dB BW 60dB BwW/
Bandwidth Span Bandwidth 3dB BW
SMHz 100MHz 100Hz 13
1MHz Z0MHz 100Hz <15
300kHz 10MHz 100Hz <10
100kHz SMHz 100Hz <10
30kHz 1MHz 100Hz <10
10kHz 200kH:z 100Hz 10
3kHz 100kHz 100Hz <10
1kHz 50kHz 100Hz <10
 MS2661C/2663C
Resolution Frequency Video 60dB BW 3dB BW 604B. BW/
Bandwidth Span Bandwidth 3dB BW
3MHz 100MHz, 100Hz <15
IMHz 20MHz 100Hz <15
300kHz 10MHz 100Hz <15
100kHz SMHz 100Hz <153
30kHz IMHz 100Hz <13
10kHz 200kHz 100Hz $13
3kH= 100kHz 100Hz <15
1kHz 50kHz 100Hz <15
Sideband phase noise
° MS2631B/2653B |
Center frequency Results Specification
1GHz =-90dBe/Hz
e MS2661B/2663B/2661C/2663C
Center frequency Results Specification
1GHz <-100dBe/Hz




APPENDIX C

C-8

(6/13)
MODEL NAME DATE
SERIAL NO.
Teated by
Frequency measurement accuracy
Signal Measurement Min. Reaults Max.
generator Resokution
500MHz 1Hz 499,999 999MHz 500.000 O001MHz
500MHz 10Hz 495.999 99MHz 500,000 0iMH:z
500MHz 100Hz 499999 9MHz 300.000 1IMHz
S500MHz {kHz 499.999MHz 300.001MHz
IAmplitude display accuracy
« Log scale Fidelity
ATT A B Error (dR=A+B Spec
dB)
ATT A marker
Calibration factor (dB} readout (dB)
0 (O{reference) O(reference) O(reference)
+0.4¢B
10 +0.4dB
15 +0.4dB
20 +0.4dB
25 +1.0dB
30 +1.0dB
35 +1.0dB
40 +1.0dB
45 +1.0dB
50 +1.0dB
55 +1.0dB
60 +1.0dB
63 +1.6dB
70 +1.0dB
75 £1.5dB
80 *1.5dB
85 +1.5dB
S0 +2.5dB




APPENDIX C

(1113}
MODEL NAME DATE
SERIAL NO.
Tested by
Frequency response
*+ MS2631B/2661B/2661C
Signal Calibration Marker Deviation Spec.
generator level (dBm) level dB)
100MHz O(referrence) O(referrence} Otreferrence} Ofreferrence)
200MHz +0.5dB
500MHz +0.5dB
IGHz +0.3dB
1.5GHz +0.5dB
2.0GHz +(0.5dB
* MS2653B/2663B/2663C
Signal Band Calibration Marker Deviation Spec.
generator (mixing order} ieve]l (dBm) ievel (dB)
1GOMH?z2 1 O(referrence) Ofrefermence) Oreferrence) C{referrence)
200MHz oL +0.5dB
500MHz 0Ly +0.5dB
1GHz oL +0.5dB
1.5GHz O(h +0.5dB
2.0GHz g} +0.5dB
3.0GHz O(1) +0.5dB
3.1GHz () +1.0dB
4GHz, I +1.0dB
5GHz G +1.0dB
6GHz (1 $1.0dB
6.5GHz (1) +1.0dB
6.5GHz 1%(1) *1.0dB
TGHz 17(1) £1.0dB
7.5GHz 13D *1.0dB
8GHz 1(H +1.0dB
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MODEL NAME DATE

SERIAL NO.

Tested by

Reference level accuracy

Reference Level Marker Correction factor Emror¥i Spec.

setting readout of ATT
OdBm +0.4dB
-10dBm +0.4dB
-20dBrn +0.4dB
-30dBm +04dB
~0dBm +04d48
-50dBm +0.75dB
-60dBm : +0.75dB
-70dBm +1.5dB
-80dBm +1.5dB

*1: Caliculate the “Error” from the following equation

Error=Marker readout-Reference Level set value-corection factor of ATT
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MODEL NAME

SERIAL NO.

Tested by

I

iAverage noise level

DATE

APPENDIX C
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» M326318B
MS2651B setting Average noise level
START FREQ - STOP FREQ Maker readout Spec.
1MHz 1GHz -110dBm
1GHz 20GHz -109 1o -108dBm

e MS2661B/2661C

MGS2661 setting

Average noise level

START FREQ STOP FREQ Malker readout Speg.
1IMHz 1GHz -115dBm
1GHz, 2GHz -114 to -113dBm

* MS26338

MS2653B setting

~ Average noise level

START FREQ STOP FREQ Maker readout Spec.
1MHz 1GHz -110dBm
1GHz 2GHz -109 to -108dBm

4.0GHz 6.0GHz -108 to -107dBm
7.0GHz 8.0GHz -106.5 to -1064Bm

e MS2663B/2663C

MG52663 setting

Average noise level

START FREQ STOP FREQ Maker readout Spec.
IMHz 1GHz -115dBm
1GHz 2GHz -114 to -113dBm

4.0GHz 6.0GHz -113 t0 -112dBm
7.0GH:z 8.0GHz ~115.5 to -111dBm
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MODEL NAME DATE
SERIAL NO.
Tested by
[Seoond harmonic distortion
Signal Second harmonic distortion
generator (dB)
10.1MHz
100.1MHz
500.1MHz
800.1MHz
1000.1MHz
1499.9MHz
2000.1MHz
2500.1MHz
iﬂesoiution bandwidth switching error
MS2650/MS2660 Sreies setting
RBW SPAN A Marker readout Spec.
1kHz SkHz +0.3dB
3kHz 15kHz OdB(reference) (dB(reference)
10kHz S0kHz £0.3dB
30kHz 150kHz +0.3dB
100kHz 300kHz +0.3dB
300kHz 1.5MHz +0.3dB
1MHz 5MHz +0.3dB
SMHz 10MHz +0.4dB
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MODEL NAME DATE
SERIAL NO.
Tested by
Resolution bandwidth uncertainty
)
» MS26351B/2661B/2653B/2663B
MS2630/2660 series setting
RBW SPAN A marker readout Specification
{kHz : SkHz =0.3dB
3kHz 15kHz 0.0dB Reference
10kHz S0kHz £0.3dB
30kHz 150kTHz +(0.3dB
100kHz S500kHz +0.3dB
300kHz 1.5MHz +0.3dB
I MHz SMHz +0.3dB
SMHz 10MHz +0.4dB
* MS2661C/2663C
MS2650/2660 series setting -
REW SPAN A marker readout Specification
ikHz SkHz +0.3dB
3kHz 13kHz 0.0dB Reference
10kHz S0kHz +0.3dB
30kHz 150kHz =0.3dB
100kHz 500kHz +0.3dB
300kHz {.5MHz +0.3dB
IMHz 5MHz +0.3dB
3MHz 10MHz 0448
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MODEL NAME DATE
SERIAL NO.
Tested by
{input attenuator switching error
MS2650/MS2660 Series
setting
Reference ATT Attenuator Correction Marker Error Deviation Spec.
Level setting factor of readout
attenuator
-10dBm 50dB odB dB dBm B B +03dB
-20dBm 40dB 10dB B dBm B @B =*03dB
-30dBm 30dB 20dB dB dBm B @B  +03dB
-40dBm 20dB 30dB dB dBm B B  03dB
-50dBm 10dB 404B B dBm| dB{ OdB(referencey OdB(reference}
-60dBm 0dB 50dB @ 3B B B +0.3dB
Sweep time and Time span accuracy
L
* Sweep time
MS2650/MS2660 Series Signal
setting generator
SWEEP AM Modulation SWT TIME Specification
TIME frequency {measured) min/max
S0msec 400Hz sec)  38.25msec/51.75msec
200msec 10CHz sec 133 msec/207msec
2sec 10Hz sec 1.53sec/2.07sec
20sec 1Hz sec 15.3sec/20.7sec
200sec 0.1Hz Sec 99sec/26 15ec
* Time span accuracy
MS2650/MS2660 Series Signal
setting generator
Time AM Moduiation Time span Specification
span frequency (measured) min/max
20msec 1kHz see| 17.82msec/18.18msec
200msec 100Hz sec|  178.2msec/181.8msec
Zsec 10Hz sec 1.782sec/1.818sec
20sec 1Hz sec 17.82s5ec/18.18sec
200sec 0.1Hz sec

178 2sec/181.8sec
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MODEL NAME
SERIAL NO.

Tested by

tTracking generator output levei accuracy

DATE
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Frequency(Hz)

Output level
(dBm)

100k

M

1M

50M 100M

1G

2G

3G

¢

-5
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Anritsu Service and Sales offices

Apnritsu Company (ACUS)

885-A Jarvis Drive Morgan Hifl, CA
85037-2808, U.5.A.

Phone: +1-408-776-8300

Fax: +1-408.776-1738

Anritsu Company (ACUS-NJ)
Dist.5

13 New Mapie Avenue, P.O. Box 838
Pine Brook, NJ 07058-0836, U.S.A.
Phone: +1-873-227-8999

Fax: +1-§73-575-0082

Anritsu Company
{ACUS-Maryland) Dist.6

19630 Club House Road, #710
Gaithersburg, MD20873, U.S.A.
Phone: +1-301-580-0300

Fax: +1-301-216-2883

Anritsu Company (ACUS-Tx)
NARO

11585 East Cotlins Bivd
Richardson, TX 75081, U.S.A.
Phone: +1-872-644-1777

Fax: +1-972-644-3416

Anritsu Electronics Lid (ACCA)

5A-245 Matheson Bivd, East, Mississauga,
Ontario, L4Z 3C8, Canada

Phone: +1-805-890-7798

Fax: +1-905-890-2280

Anritsu Electronics Lid (ACCA)

102-215 Stafford Road West Nepean,
Ontario, K2H 8C1, Canada

Phone: +1-613-828-4080

Fax: +1-613-828-5400

Anritsu Electronics Ltd (ACCA)

200-1405 Trans Canada Highway
Dorval, Quebec MOP 2VE8, Canada
Pnone: +1-514-421-3737

Fax: +1-514-685-2839

Anritsu Electronics Ltd
{(ACCA-Calgary)

Deerfoot Atrium, Suite 129, 6715-8th Sireet
NLE., Calgary, AB, T2E 7H7, Canada
Phone: +1-403-275-9855

Fax: +1-408-275-3609

Anritsu Eletronica Litd (ACBR)

Praia de Botafogo, 440-Sala 2401

CEP 22250-040, Ric de Janeiro, R, Brasil
Phone: +55-21-5276822

Fax: +55-21-537-1456

August 2000

Anritsu Eletronica Lid (ACBR)
Sao Paulo Branch Office

Praca Amadeu Amarai 27,

Primera Andar, Conj. 11, 12,13, 14
Liberdade, Sac Paulo, Estade de
Sao Paulo, CEP : 01327-010, Brasil
Phone: +55-11-283-2511

Fax: +55-11-288-6940

Data Lab S.R.L

Edif. Ayfra, Pdie. Franco y Ayolas
Asuncion, Paraguay

Phone: +505-21-443-046

Fax: +595-21-441+935

Electro-impex S.A.

P.O. Box 620-1000, San Jose, Costa Rica
Phong: +506-2-31-5701
Fax: +506-2-31-8531

Electronica 2000, S.A. DE C.V.

Bivd. Adolfo Lopez Mateos No.2018, Col.
Tiacopac, Pel. Lopez Matecs, 01010,
Mexico D.F.

Phone: +525-662-8800

Fax: +525-662-5862

Electronic Engineering S.A.

Carretera de Circunvatavion, Sabanifla, Av
Novena, San Jose, Costa Rica

Phone: +506-2-25-8783

Fax: +505-2-25-1286

HDM Elquitecnica Cia. Lida.,
Equitronics S.A.

Av. Republica de Ei Saivador, No.880,
Edificio, Almirante Colon 4to piso,
Quits, Ecuador

Phone: +583-3-704880

Fax: +593-2-48-2627

KRM Ingenieria Sacials.

Viamoente 377,7° Piso 1053 Buenos Airgs,
Argentina

Phone: +54-1-311-4165

Fax: +54-1-311-2287

Sl Ltda.

E. Conchy Y Toro 65, Casilla 51888,
Santiago, Chile

Phone: +56-2-696-7534

Fax: +56-2-696-3665

Radiocom S.A.

Carrera 21 No.85-71, Conmutador
6100077, Santafe de Bogota, Columbia
Phone: +57-1-218-2084

Fax: +587-1-610-3272

Radiccomunicaciones cruz C.A.

Avda La Colina QTA. Elison, URB Colina
De Los Cacbos, Caracas, Venezuela
Phone: +58-2-783-2322

Fax: +58-2.733-3428

Sakata Ingenieros S.A.

Av. Canaval Moreyra 840, Lima 27, Peru
Phone: +51-1225-7555
Fax: +51-1224-8148

Suministros Industriales S.A.

Casz 102, Calie 68 Este,

San Francisco, Balboa, Panama
Phone: +5807-270-2328

Fax: +507-270-2329

Cabonorte S.A,

Coloniz 1900, ESC. 603,
Mentevideo, Uruguay
Phone: +598-2-430522
Fax; +598-2-418594

Anritsu Lid {ACUK)

20¢ Capabitity Green, Luton
Bedfordshire, LU1 3LU, United Kingdom
Phone: +44-1582-433200

Fax: +44-1582-731303

Anritsu Lid (ACUK-Manchester)

Kansas Avenue, Langworthy Park Salford,
Manchester M5 2GL., United Kingdom
Phone: +44-161-873-8041

Fax: +44-161-873-8040

Anritsu Lid (ACUK-Bristol)

1230 Aztec West, Aimondsbury
Bristol BS812 485G, United Kingdom
Phone: +44-1454-615252

Fax: +44-1454-618017

Anritsu Ltd {(ACUK-Livingston)

tnit 1, Knightstidge Industrial Estate
Tumbult Way, Knightsridge Livingston
EH54 8RB, United Kingdom

Phone: +44-1506-4361 11

Fax: +44-1506-436112

Anritsu GmbH {ACDE)

Graferberger Allee 54-56
D-40237 Diasseldorf 1, Germany
Phone: +49-211-86855-0

Fax; +48-211-96855-55

Anritsu GmbH
(ACDE-Sales Center South)
An der Steinernen Bricke 1 D-85757
Karisfeld, Germany

Phone; +49-8131-3825-0
Fax: +49-8131-3825-95




Anritsu S.A. (ACFR)

9, Avenue du Québec ZA de
Courtaboeuf 31851 Les Ulis Cedex,
France

Phone: +33-1-60-82-15-50

Fax: +33-1-64-46-10-65

Anritsu S.A. (ACFR)
(Toulouse Office)

Bureau de Toulouse
Région Centre Sud Ouest
Phone: +33-5-82070484
Fax: +33-5-62070668

Anritsu S.A. (ACFR)
{Toulon Office)

Bureau de Toulon
Région Centre Sude Est
Phone: +33-4-34040264
Fax: +33-4-04040265

Anritsu S.A_ (ACFR)
{(Rennes Office)

Bureau de Rennes
Région Ouest

Phone: +33-2-89521214
Fax: +33-2-99521224

Anritsu S.p.A. (ACIT)

Vig Elfo Vitiorini, 129
00144 Boma EUR, Raly
Phone: +39-06-509-9711
Fax: +39-06-502-2425

Anritsu S.p.A (ACIT-Milano)

C.D. Colieoni, Via Paracelso, 420041
AGRATE B.ZA(MI), taly

Phone: +39-038-65-7021

Fax: +39-038-605-8326

Anritsu AB (ACSE)

BOTVID CENTER

145 84 STOCKHOLM, Sweden
Phone: +46-8-53470700

Fax: +46-8-53470730

Anritsu AB-Norway Branch
Office (ACNO)

Leangbukia 40 1370 Asker. Norway
Phone: +47-66-901130
Fax: +47-66-901212

Anritsu AB-Finland Branch
Office (ACFI)
Piispanportti 9 FIN-02240 Espoo, Finland

Phone: +358-8-435-522-0
Fax: +358-9-435-522-50

Anritsu AB-Denmark Branch
Office (ACDK)

SOHQJ 11, DK-2800 KARLSLUNDE
Denmark .

Phone: +45-46160330

Fax: +45-46155299

C.N. Rood B.V.

Cort van der Linddenstraat 11-13, 2288
EV Rijswijk ZH, The Netherlands
Phone: +31-70-3998360

Fax: +31-70-3905740

C.N. Rood SA/NV

Pontbeekiaan 45, 17381 Zellik, Belgium
Phone: +32-2-4568189
Fax: +32-2-4662500

ELSINCO GMBH

h.e. Strelbishte, str. Kotlenski Prohed, bl.
96/6/14, BG-1408 Sofia, Bulgaria
Phone: +359-2-58-51-31

Fax: +358-2-58-16-98

ELSINCO Przha Spol.

Novedvorska 994, CZ 142 21 Praha
4-Branik , Czecho Republic '
Phone: +42-2-49-66-83

Fax: +42-2-48.54-83

ELSINCO Budapest KFT

Pamnonia utca 8. iV
H-1138 Budapest, Hungary
Phone: +36-1-268-18-50
Fax; +36-1-132-69-27

ELSINCO Polska Sp. Z.0.0

., Dziennikarska 6/1, PL 01 605
Warszawa, Poland

Phone: +48-22-39-68-79

Fax: +48-22-39-44-42

ELSINCO Bratislava Spol. s.r.o.

Kudlakova 4, SK 844 15 Bratisiava,
Slovakia

Phoneg: +42-7-784-165

Fax: +42-7-784-454

G'Amungason Co.

Skulagata 40, 101 Reykjavik, iceland
Phone; +354-1-677887
Fax: +354-1-625045

GMP S.A.

Av. des Baumettes 18, CH-1020 Renens
1 Lausanne, Switzerland

Phone: +41-21-6348181

Fax: +41-21-6353295

instrutek Oeriferi A/S

Christiansholmsgade DK-8700 Horsens,
Denmark

Phone: +45-75-611100

Fax: +45-75-615658

Kostas Karayannis SA

58, Kapodistriou str., GR-142 35 Nea lonia,
Athens, Greece

Phone: +30-1-680-0480-4

Fax: +30-1-685-3522

Omnitecnica S.A.

Estrada Aliragide 2700 Amadora, Portugal
Phone: +351-1-471-65-17
Fax: +351-1-471-36-10

Pema Ltd.

Doromiskin, Dundalk, Co. Louth, Ireland
Phone: +353-42-72899
Fax: +353-42-72376

Unitronics S.A.

Piaza Espana 18, Torre de Madid,
Pi. 12-ofc. 9, 28019 Madrid, Spain
Phone: +34-1-5425204

Fax: +34-1-5591957

Wien CHALL GMBH

Krichbaurngasse 25, 1120 Wien, Austria
Phone: +43-1-811-55140
Fax: +43-1-811.55180

Anritsu Private Ltd (ACSG)

&, New Industrial Rd., #06-01/02
Hoe Huat industriai Buitding
Singapore 536199

Phene: 65-282-2400

Fax: 65-282-2533

Anritsu Company Lid (ACHK}

Suite 719, 7/F., Chinachem Goiden Plaza,
T7 Moty Read, Tsimshatsui

East, Kowloon, Hong Kong

Phone: +852-2301-4980

Fax: +852-2301-3545

Anritsu Company Incorporated
(ACTW)

6F, 86, Sec. 3, Chien Kou North Rd.
Taipei, Taiwan

Phone: +886-2-2515-8050

Fax: +886-2-2509-5519

Anritsu Corporation, Lid (ACKR)
Head Office

14F Hyunjuk Bidg. 832-41,
Yeoksam-dong, Kangnam-ku,
Seoul, Korea

Phone: +82-2-553-6603

Fax: +82-2-553-6604~5

Anritsu Proprietary Ltd (ACAU)

Unit 3, 170, Forster Rd., Mt. Waverley
Victoria 3149, Australia

Phone: +61-3-8558-8177

Fax; +61-3-9558-8255

Anritsu Proprietary Ltd (ACAU)

Suite 304/2 Rowe Street Eastwood
NSW 2122, Australia

Phone: +61-2-8874-8044

Fax: +61-2-9874-3820
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