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o~ Safety Symbols

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

Symbols used in manual

DANGER /T This indicaies a very dangerous procedure thai could resutt in serious injury or death if
not performed properly.

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

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

Safety Symbols Used on Equipment and in Manual

(Some or all of the following five symbols may not be used on all Anritsu equipment. In addition, there may be other
labels atfached 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 indi-
cated symbolically in or near the circle.

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

>00

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

% ﬁ These indicate that the marked part should be recycled.

N
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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 opera-
tion, etc., is performed without heeding the advice in the operation
manual, there is a risk of personal injury. In addition, the equipment
performance may be reduced.

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

When supplying power 1o 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 equiprment, use
a conversion adapter and ground the green wire, or connect the
frame ground on the rear panel of the equipment to ground. If power
is supplied without grounding the equipment, there is a risk of receiv-
ing a2 severe or fatal electric shock.

This equipment cannot be repaired by the user. DO NOT attempt to
open the cabinet or to disassemble internal parts. Only Anritsu-
trained service personnel or staff from your sales representative with
& knowiedge of electrical fire and shock hazards should service this
equipment. There are high-voltage parts in this equipment present-
ing a risk of severe injury or fatal electric shock to untrained person-
nel. in addition, there is a risk of damage fo precision pars.

This equipment should be used in the correct pesition. If the cabinet
is tumed on its side, etc., it will be unstable and may be damaged if it
falls over as a result of receiving a slight mechanical shock.
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LCD

Battery fluid

For Safety

WARNING A\

This instrument uses a Liquid Crystal Display (LCD});

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

This liguid is very caustic and poisonous.

DO NOT touch it, ingest it, or get in your eyes. If it is ingested acci-
dentally, spit it out immediately, rinse your mouth with water and

- seek medical help. I it enters your eyes accidentally, do not rub your

eyes, irrigate them with clean running water and seek medical help.
If the liquid gets on your skin or clothes, wash it off carefully and
thoroughly. '

DO NOT short the baitery terminals and never attempt to disas-
semble it or dispose of itin a fire. If the battery is damaged by any of
these actions, the battery fluid may leak.

This fluid is poisonous.

DO NOT touch it, ingest it, or get in your eyes. If it is accidentally
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 it off carefully and
thoroughly.
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Changing Fuse

For Safety

CAUTION A\

CAUTION A\

Cleaning

Check Terminal

>

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

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

Keep the power supply and cooling fan free of dust.

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

» Keep the cocling fan clean so that the ventilation holes are not
obstructed. If the ventilation is obstructed, the cabinet may over-
heat and catch fire.

MS2651A/2661A
+ Maximum DC voltage ratings:
RF input +50 Vdc
TG OCutput 0 vde
* Maximum AC power ratings:
RF input +30 dBm
—10 dBm — When Option 08 Pre-amplifier is
mounted.
TG Output  +20 dBm
» NEVER input 2 >+30 dBm(+10 dBm for Option 08) and »>+50 Vdc
power to RF Input.
« NEVER input a >0 Vdc (when Option 19 DC coupling input is
mounted) power 10 BF Input.
» NEVER input a >+20 dBm and >0 Vdc reverse power to TG Output.
» Excessive power may damage the internal circuits.

MS2653A/2663A
« Maximum DC voitage ratings:
RF Input 0 Vdc

+ Maximum AC power ratings:

RF Input +30 dBm
= NEVER input a >+30 dBm and >0 Vdc power tc RF Input.
» Excessive power may damage the internal circuits.
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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-
carbonmonofluoride 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
replacement 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 to improper use or failure.
ANRITSU therefore recommends that you backup the memory.

ANRITSU CANNOT COMPENSATE FOR ANY MEMORY LOSS.
Please pay careful attention to the following points.

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

= isolate the card Trom Static slecticity.

e The backup battery in the SRAM mamory card has a limited life;
replace the battery periodically.

For replacing the battery, see page 2-11 of this Operation Manual.

This equipment uses chemical compound semiconductor including
arsenide.

At the end of its life, the equipment should be recycied or disposed
properly according to the iocal disposal regulations.




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 including
the Electrotechnical Laboratory, the National Research Laboratory and
the Communication Research laboratory, and was found to meet the

published specifications.

Anritsu Warranty

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

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

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

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

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

The fault is due 1o natural disaster including fire, flooding and
earthquake, etc.

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

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

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

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

If this equipment develops a fauit, 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. Also, if the lines is disconnected due to momentary power supply interruption or power failure,
the power will not be turned on (enters the standby state) even if the line is recovered.

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

For example, if the sweep time is 1,000 seconds and data acquisition requires a long time, momentary power
supply interruption (power failure) might occur during measurement and the line could be recovered auto-
matically to power-on. Insucha caéé, the equipment may mistake incorrect data for correct data without
recognizing the momentary power supply interruption.

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

Further, if this equipment is built into a system and the system power has to be disconnected then recon-
nected, the power for this equipment must also be restored by pressing the front power switch.

Consequently, if this equipment is built into remote monitoring systems that use MODEMs, the standby
function of this equipment must be modified.

viii




This instrument is a spectrum analyzer which uses a digital storage system. The spectrum analyzer makes

level measurements in frequency sieps obtained by dividi'ng 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 resoive this probiem, this instrument usualiy operaies in positive peak detection mode and normai detec-
tion mode. In the positive peak detection mode, the highest level within the frequency range between the
sample points can be held and traced. In the normal detection mode, both the positive peak and the negative
peak can be traced. .

Positive peak detection mode should be used for almost all measurements including normal signal level
measurement, pulsed noise analysis, and others. It is jmpossible to measure the signal level accurately in
sample detection mode or in negative peak detection mode.

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

" measurement for analog communication systems, and adjacent-channel leakage power measurement, etc.

Measurement itemn
o Normal SIZNal et s s POS PEAK
¢ RANDOM NOISE e ee e s et iabs s st s s n e SAMPLE
v PUISEE NOISE oo eectsteessttrte st ssss s s sa s enanran s neennmnenanserraeaneas NORMAL (POSI-NEG)
e 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 mede is specified as one of the measurement methods, make the measurement in the
specified detection mode. '




CE Marking

Anritsu affix the CE Conformity Marking on the following product (s} 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

1. Product Name/Model Name

Product Name: Spectrum Analyzer
Model Name: MS2651A and MS2661A Option 20
MS2653A and MS2663A

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

3. Applied Standards
EMC:
Electromagnetic radiation:
EN55011(ISM, Group 1, Class A equipment)

Immunity:
EN50082-1
Performance Criteria™
IEC801-2 (ESD) 4 kVCD, 8 kVAD B
IEC801-3 (Rad.y 3 V/m A
IECB01-4 (EFT) 1kV B

*. Performance Criteria
A: No performance degradation or function loss
B: Self-recovered temporary degradation of performance or
temporary loss of function

Safety: EN61010-1 (Installation Category II, Pollution Degree 2)



ABOUT THIS MANUAL

(1) Composition of MS2650/MS2660 Series Operation Manuals

The MS2650/MS2660 series Spectrum Analyzer operation manuais of the standard type are composed of the
following three documents. Use them properly according to the usage purpose.

Compaosition
of

Vol. 2

Detailed operating instruction part

Operation Manuals

Basic operating instruction part:

Detailed operating instruction part:

Programming part:

Programming part

Vol. 3 (Remote control part)

{PTA control part)

Basic Operating Instructions: Provides information on the MS26350/
MS2660 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/MS2660 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 outlines the MS2650/MS$2660 Series Spectrum Analyzer and explains the composition of this manual, the
configuration of the MS2650/MS2660 Series with the standard accessories, the options, the optional accessories, and peripherals

for expanding the MS2650/MS2660 Series capabilities, and the MS2650/MS2660 Series specifications.
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SECTION 1T GENERAL

SECTION 1
GENERAL

Product Outline

The MS2650/MS2660 Series spectrumn analyzer (henceforth called "this unit") is a portabie type color LCD
spectrum analyzer suited for signal analyses of radio equipment where the efficiency of frequency usage is
increased and equipment are increasingly speeded and digitized.

Adopts the synthesizer local system and can cover a frequency range of 9 kHz to 3 GHz{when Option 19 DC
coupling input is mounted: 500Hz to 3GHz) (MS2651A/2661A), 9 kHz to 8.1 GHz (MS2653A/2663A).
Excellent in basic performance such as C/N, distortion, frequency/level accuracy, and easily operable following
the display of the soft-key menu screen.

Excellent cost performance with rich options 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 swiiching 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 applications without
requiring the intervention of external controllers. Therefore, the performance evaluation of radio equipment
can be easily done in terms of frequency, noise, occupied frequency bandwidth, leak power from neighboring
channels, etc. .

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

B Application

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

*  AM /FM radio equipment

» Digital cellular telephone / cordless telephone

+ Satellite broadcasting, CATV and TV equipment

-+ Small-capacity microwave equipment

Because of difference in basic performance such as sideband noise, mean noise level and strain dynamic range,
- the MS2660 series is suited for production and building, and the MS2650 series for maintenance.

1-3



SECTION 1 GENERAL

Composition of Operation Manual

This Operation Manual is composed of 7 sections and appendixes A and B. The profile 6f each section is
shown below.

Section conposition Explanation
SECTION 1 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 operation 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

1-4



SECTION 1 GENERAL

Equipment Configuration

This paragraph describes the configuration of the MS2650/MS2660 series Spectrum Analyzer with standard

accessories and the various options to expand the functions.

Standard configuration

T

The table below shows the configuration of the MS2650/MS2660 series spectrum analyzer with the standard

accessories.
Standard Composition
ltem Model / Crder NO. Name Qty. Rmarks
Main instrument MS2651A/MS2661A | Spectrum Analyzer .
| MS2653A/MS2663A
JOO17F Power cord 1 Approx. 2.5 m
Accessories 30266 Power cord adaptor 1 3-pole io 2-pole conversion
F0013 Fuse 2 T5A 250V
WI1154AE Operation manual 1




SECTION 1 GENERAL

Options

The 1able below shows the options for the MS2650/MS2660 series which are sold separately.

Model + - Order No. +

Name

Remarks

MS2651A/MS2661A/
MS2653A/MS2663A-01

Reference crystal oscillator

Stability: =2X10*/ day

MS2661 A/MS2663A-02

Narrow resolution bandwidth

30 Hz. 100 Hz, 300 Hz

MS2653A/MS2663A-11

MS2651A/MS2661 A7 Frequency counter Resoiustion: 1 Hz
MS2653AMS2663A-03

MS2651A/MS2661A/7 High-speed time domain 1.25 ps / div

MS2653A/MS2663A-04 | sweep

MS2651A/MS2661A/ FM demodulated waveform | 2 kHz/ div to 200 kHz / div
MS2653A/MS2663A-05 | display function ‘

MS2651 A/MS2661A/ Trigger / gate circuit Pre-trigger and post trigger available
MS2653AMS2663A-06 {Option 16 required for TV trigger)
MS2651A/MS2661 A/ AM / FM demodulator QOutput to loudspeaker or earphone
MS2653A/ME2663A-07 {voice monitor) connector

MS2651A/MS2661A-08 Pre-amplifier 100 kHz to 3 GHz, 20 dB
MS2651A/MS2661 A/ GPIB interface Not possible when Option 10 installed
MS2653 A/MS2663A-09 :

MS2651 A/MS2661A/ Parallel interface Not possible when Option 09 installed
MS2653AMS2663A-10

MS2651A/MS2661A/ Memory card interface PCMCIA Ver. 2.0 Type I, 2 slots

MS2653AMS2663A-14

MS2661A/MS2663A-12 QP Detector QP RBW:200 Hz, 9kHz, 120kHz
MS2651A/MS2653A-13 QP Detector QP RBW:9kHz, 120kHz
MS2651A/MS2661A/S PTA Parallel O Controlling external equipment from PTA.

Possible when Option 09 installed
Not possible when Option 10 installed

MS2651A/MS2661A/
MS2653A/MS2663A-15

Sweep signal output

Xz

MS2651 A/MS2661A-16

Television monitor

NTSC / PAL (Option 08 required at same
time. In addition, Option 07 required for
audio.)

MS2661A-19

DC coupling input

Expanding Received frequency to 500 Hz -
when DC coupling input circuit.
Option 02 required at same time.

MS2651 A/MS2661A-20

Tracking generator

100 kHz to 3 GHz, 0 to —60 dBm

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

Optional Accessories and Peripherals

The following table shows the optional accessories and peripherals for MS2650/MS2660 series which are all

sold separately.

Optional Accesories

Name

Remarks

JO104A
18256G3-C-13
J8512G3-C-13
181024G3-C-13
152048G3-C-13
B0329G
BO395A
B0395B

Jo0s5

10076

BO3%1A
BO391B
MP612ZA
MPGI3A
MABGOIA
MA2507A

MPIG2IA

MP614A -

30121

| 10308
10063
10395
MP640A
MP654A
MP520A
MP520B
MP520C
MP520D
MPS26A
MP526B
MP526C
MP526D
MP526G
10007
30008
10743A

Coaxial cord. 1 m

Coaxial cord. I m

256 kB memory card

512 kB memory card

1024 kB memory card

2048 kB memory card
Protective cover

Rack mount kit (TEC)

Rack mount kit (JI$)
Coaxial adaptor (NC-P-BNC-J)
Coaxial adaptor (NC-P-F-J}
Carring case (bard type)
Carring case (hard type)

RF Fuse Holder

Fuse Element

DC Block Adaptor

DC Block Adaptor

30 Q — 75 £ Tmpedance
Transformer

50 € ~—— 75 C Impedance
Transformer

Coaxial cord, 1 m

Coaxial cord. 1 m

Fixed attenuator 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

GPIB cable, I m

GPIB cable, 2 m

RS-232C cable, I m

N-P-5W - 5D-2W - N-P-5W
BNC-P - RG-55/U - N-P-5W
Meets PCMCIA Ver, 2.0 Type |
Meets PCMCIA Ver, 2.0 Type 1
Meets PCMCIA Ver. 2.0 Type |
Meets PCMCIA Ver. 2.0 Type
3/4MW4U

With casters

Without casters

DC w 1000 MHz, 50 £ (N}
For MP612A

50 Q (10 kHz to 2.2 GHz)
50 Q (9 kHz w0 3.0 GHz)

QLHz 1A 3 GHz with D hlacl: canacitor
FARZIC > Rz, Wi DU 200K Capaciiorn

(allowable voltage: 100 V)
10 to 1200 MHz (transformer type)

NC-P-3W = 3C-2WS » NC-P-3W
BNC-P » 3C-2W§ » NC-P-3W
30dB (10W,.DC 10 12.4 GHz)
304dB (10 W. DC 10 9 GHz)

40 dB, DC w0 1700 MHz
30dB,0.8t0 3 GHz

25 to 500 MHz, 75 Q (NC)

25 10 1000 MHz, 75 Q (NC)

25 t0 500 MHz. 50 Q (N)

25 to 1000 MHz, 50 & (N)
60-MHz band

150-MHz band

250-MHz band

400-MHz band

27-MHz band

4081E-101

408JE-102

For IBM PC/ AT or compatible, D-sub 9 pins

1 Please specify the model / order number, name, and quantity when ordering.
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SECTION 1 GENERAL

Specifications

Mcodel

MS2651A MS2661A

Frequency range

9kHzto 3 GHz 9 kHz to 3 GHz. Option9:500 Hz t0 3 GHz

Center frequency display accuracy

+ (dispiay frequency X reference frequency accuracy + span X span accuracy + 100 Hz)
Span 2 10 kHz, after calibration

Marker frequency display accuracy

Normal: Same as center frequency display accuracy. Delia: Same as frequency span accuracy

Frequency span

Setting range: O Hz, 1 kHz to 3.1 GHz
Accuracy: £ 2.5% {span: = [0 kHz) + 3% (spam: < 10 kHz with oprion 02}

Resolution bandwidth (3 dB BW)

Sewing range: 1 kXHz. 3 kHz. 10 kHz. 30 kHz. 100 kHz. 300 kHz. 1 MHz. 5 MHz (manually or
automatically settable according to frequency span)

Reference level

o * Option 02 (MS2661A only): 30 Hz. 100 Hz and 300 Hz are added.
5 Measurements of such as noise. C/N. adjacent channel leakage power by measure function are executed
g, with the calculated equivalent noise bandwidth of the resolution bandwidth.
LE Selectivity (60 dB: 3 dB) = 10: 1 (RBW: 110 300kHz) = I5: | (RBW: 1 MHz. 5 MHz}
Video bandwidth 1 Hz to 3 MHz (1-3 sequence). automatically settable for through. manua! or span)
Noise sidebands: = — 90 dBe/Hz Noise sidebands: = — 100 dBc/Hz
(1 GHz. 10 kHz offset) : (1 GHz, 10 kHz offset)
Signal purity and stability Residual FM: = 20 Hzp-p/0.] 5 (; GHz. span: 0 Hz)
Frequency drift: = 200 Hz/min (span: = 10 kHz, sweep time: = 100 5)
*After 1-hour warm-up at constant ambient temperature
Frequency: 10 MHz
Refersnce oscillator Aging rate: 2 X 10 " */year (typical): Option 01: 1 X 10 7fyear. 2 X 10~ *day
Temperature characteristics: 1 X 10 * (typicak 0° to 50°C): Option 01: £5 X 10 *(0° 10 30°C})
Measurement range Average noise level 1o +30 dBm
Maximurn input level | +30 dBm (CW average power. inpurt attenuaior = 10 dB). & 50 Vde
o £ — 110 dBm (1 MHz 10 1 GHz). = — 115dBm{] MHz 1w | GHz).
Leve £ — 110dBm +f [GHz] dB (> { GHz) = = 115 dBm + f [GHz] 4B (> 1 GHz)
measurement * Resolution bandwideh 1 kHz. video bandwidth * Resolution bandwidth 1 kHz. video bandwidth
} Hz. input atienuator 0 dB 1 Hz. input attenuater 0 dB
Average noise level When Option-08 Pre-amplifier installed:
£ — 114dBm(1 MHzto 1 GHz)
= — 114 dBm + 1.5f[GHz] dB(>1 GHz)
Residual response — 100 dBm (input attenuator: 0 dB)
+1.1dB
Total level accuracy Total level accuracy: reference level accuracy (0 to — 30 dBm) + frequency response + log linearity (0
% to — 20 dB) + calibration signal accuracy
2 Setting range
= Log scale: ~ 100 to +30 dBm. or equivalent level
45: Linear scale: 224 1V 10 7.07 V

Unit
Log scale; dBm, dBuV, dBmV, V. dBuVemf, W, dBuV/m
Linear scale: V
Reference leve! accuracy: 203 dB (— 49910 0 dBm). + 07548 ( — 69910 — 50 dBm, 0.1 10 +30
dBm).x1.5dB ( — 80to — 70 dBm) ..
*Afier calibration at 100 Mz frequency, span 2 Mtz {(wheh input atienuator, resolution
bandwidth. video bandwidth. and sweep time set to AUTO)
Resolution bandwidth switching deviation: 0.3 dB
Input attenuator
Setting range: 0to 70 dB (10 dB steps)
*Manual settable. or automatically settable according to reference level
Switching deviation: 0.3 dB (0 to 30 dB}. =1 dB {0 to 70dB)
*After calibration. frequency [00 MHz. input attenuator 10 dB
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SECTION 1 GENERAL

{Continued)

Model

MS2651A

MS2661A

Frequency response

+0.5 dB (100 kHz 10 3 GHz. referenced 10 100 MHz. input attenuator 10 dB. 'emperature 18° 10 28°C)
+1.0dB (100 kHz to 3 GHz. referenced to 100 MHz, input attenuaror 0 1o 50 dB)
1.5 dB (9 kHz to 100 kHz. referenced to 100 MHz. inpur attenuator 10 dB. temperature 18° to 28°C)

Screen display

Scale: 10 div (at single scale)
Log scale: 10. 5.2, 1 dB/div
Linear scale: 10.5.2. 1%

Linearity (after calibration):

Log scale: 0.3 dB (O to — 20 dB, RBW = | MHz). ] dB (010 — 70 dB. RBW = 100 kHz) .
+1.53dB (0to — 80dB. RBW = 10kHz). £2.5dB (0 to — 950 dB. RBW = 10kHz).
Linear scale: £3% (compared to reference level}

Marker level resolution:
Log scale: 0.0]1 dB
Linear scale: 0.01% of reference level

Amplitude

Spurious response

2nd harmonic distortion:
— 35 dBe¢ {10 to 100 MHz. mixer level — 30 dBm)
— 60 dBe (100 to 1500 MHz. mixer level — 30 dBm)
Two signal 3rd imermoduiation distortion:
— 70 dBc (10 MHz to 3 GHz. frequency difference of
two signals >30 kHz. mixer input jevel — 30
dBm)

2nd harmenic distortion:
— 60 dBc (10 10 200 MHz. mixer level — 30 dBm)
— 75 dBc (200 10 1500 MHz, mixer level — 30 dBm)
— 80 dBe (800 1o 100G MHz, mixer leve] — 30 dBm)
Two signal 3rd intermodulation distortion:
— 70 dBc (1010 100 MHz). — 80dBc (100 to
3 GHz)
*Frequency difference of two signals >30 kHz. mixer
input level — 30 dBm

1 dB gain compression

Z— 5dBm ( = 100 MHz, at mixer input level}

Maximum dynamic range

1-dB gain compression Jevel vs. average noise Jevet:
>103 dB. »i05 4B — f [GHz] dB

Distortion characteristics (1 kHz RBW):
2nd harmoenic: »67.5 dB {1010 100 MHz).
»70 dB {100 to 500 MHz).
»70 — £ [GHz] dB (500 to 1000 MHz)
3rd intermodulation: >76.7 dB {10 1o 1000 MHz).
>76.7 = 2/3f [dB] (I to 3 GHz)

1-dB gain compression level vs. average noise level:
>110dB {100 MHz to 1 GHz),
>110dB — f [GHz] dB {>1 GHz)
When Option-08 Pre-amplifier installed:
=-1054B (1 MHz 0 ] GHz) .
=~ 109 dB + 1.5f (GHz) dB (>] GHz}
Distortion characteristics (1 kHz RBW}:
2ad harmonic: >72.5 dB (10 to 200 MHz).
>80 dB (200 to 500 MHz).
>80 — f [GHz) dB (500 to 1500 MHz)
3rd mntermodulation: >80 dB (10 1o 100 MHz).
>83.3dB (100 te 1000 MHz},

>83.3 — 3f[GHz] B (1 to3 Gz}

Sweep

Sweep time

Sewing range: 20 ms to 1000 s (automatically for manual set. span. resolution bandwidth. and video

bandwidth)

Accuracy: £15% (20 ms to 100 s). #45% (110 to 1100 s). =1% (fime domain sweep)

Sweep mode

Continuous, single.

Zone sweep

Sweeps only in frequency range indicated by zone marker

Tracking sweep

Sweeps while tracing peak points within zone marker {(zone sweep also possible)

Functions -

Number of data points

501

Detection mode

NORMAL: Simultaneously displays max. and min. points between sample points
POS PEAK: Displays max. point between sample points

NEG PEAK: Displays min. point between sample points

SAMPLE: Displays momentary value at sample points

Detection mode switching error: £0.5 dB (at reference level)

Display

Color TFT-LCD

Sizen 3.7

Number of colors: 17 (RGB, each 64-scale settable)




SECTION 1 GENERAL

{Continued)

Modei

MS2851A MS2661A

Funclions

Display functions

Trace A: Displays frequency spectrum
Trace B: Displays frequency spectrzm
Trace Time: Displays time domain waveform at center frequency
Trace A/B: Dispiays Trace A and Trace B simultaneously, simultaneous sweep of same frequency,
alternate sweep of independent frequencies
Trace A/BG: Displays frequency region to be observed (background) and object band (foreground)
selected from background with zone marker simultanecusly
Trace A/Time: Displays frequency spectrum, and time domain waveform at center frequency
simultaneously
Trace-move/calculation: A—B,B—~ A, A+——B A+B— A A-B—A A-B+DL—A

Storage functions

NORMAL, VIEW, MAX HOLD, MIN HOLD, AVERAGE, CUMULATIVE , OVER WRITE

Input connector

N-3, 308

Auxiliary signal input and output

IF QUTPUT: 455 kHz (RBW = 30 kHz}, 10.695 MHz (RBW Z 100 kHz),
(100 MHz, at upper edge of display, 50 ), BNC connector
VIDEO QUTPUT {Y): 010 0.5 V £0.1 V (100 MHz inpat, 75 £ termination, LOG: 10 dB/div, from
lower edge to upper edge, BNC connector)
COMPOSITE QUTPUT: For NTSC, 1 Vp-p (75 Q terminated). BNC connector
EXT REF INPUT: 10 MHz £ 10 Hz, 2 to 5 Vp-p, = 200 Q, BNC connector

— 10dBm 2 dB

Signal search

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

Zone marker

NORMAL. DELTA

Marker

MARKER — CF, MARKER — REF, MARKER — CF STEP SIZE, A MARKER — SPAN, ZONE —~
SPAN

Peak search

PEAK, NEXT PEAK, NEXT RIGHT PEAK, NEXT LEFT PEAK, MIN DIP, NEXT DIP

Multi-marker

Number of markers: 10 max. (EIGHEST 10, HARMONICS, MANUAL SET)

Measure

Noise power (dBm/Hz, dBm/ch), C/N (dBc/Hz, dBc/ch) channel power (dBm/tiz, dBm), occupied bandwidth
(power N% method, X-dB down method), adjacent channe! ieakage power (REF: total power method, reference
level method, inband channel power method, channel designate display: 2 channels X 2, graphic display). average
power of burst signal (average power i designated time range of time domain wavefonm), template comparison
(upperflower limits X each 2, time domain), MASK (upper/lower X each 2, frequency domain)

Save and recall setting conditions and waveform data to intemal memory (max. 12) or memory card
{Option 11)

Printer (HP dotmatrix, EPSON dotmatrix or compatible models):

Display data can be hard-copied via the R8-232C, GPIB (Option 09), or parallel (Option 10) interface
Plotter (HP-GL., GP-GL or compatible models):

Display daza can be output via the RS-232C, and GPIB {Option 09) interface

Language: PTL (interpreter based on BASIC)

Programming: Using editor of external computer

Program memory: Méemory card (Option 11}, upload/dowrload to/from. external computer

Programming capacity: 192 Kbyte

Data pmce'ssing: Directly accesses measurement data according to system variables, system subroutines,
and system functions

RS-232C

Qutputs data to printer and plotter. Control from external computer (excluding power switch)

Others

Power

85 to 132 Vac/170 10 250 Vac (automatic voltage switching), 47.5 to 63 Hz, = 200 VA (100 Vac),
< 220 VA (200 Vac)

Dimensions and mass

177 (H) X 320 (W) X 351 (D) mm, <10.4 kg (without option, <9.8 kg when handle is removed)

Ambtent temperature

0° to 50°C (operate), — 30° to +75°C (storage)
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SECTION 1 GENERAL

Model MS2653A MS2663A
Frequency range 9kHz 1 8.1 GHz
Frequency band Band 0 {0 t¢ 3.2 GHz), band 1- {3.2 {0 6.5 GHz), band 1+ (E.4 to 8.1 GHz)

Pre-selector range

3.110 8.1 GH=z (band 1—, 1+)

Reference level

Center frequency + (display frequency x reference frequency accuracy + span x span accuracy + 100 Hz)
dispiay accuracy #Span: 210 kHz, after calibration
Marker frequency ' . . t
display accuracy Normal: S8ame as center frequency display accuracy, Delta: Same as frequency span accuracy
. 5 Setting range: ¢ Hz, 1 kHz to 8.2 GHz
Frequency span ii::lnrg rangggfk}zb;:liigofﬁzz)em Accuracy: £2.5% (span: 210 kHz),
x Cy: 207 "= +£5% {span: <10 kHz, Option 02 installed)
§ Setting range: 1 kHz, 3 kHz, 10 kHz, 30 kHz, 100 kHz, 300 kHz, 1 MMz, 5 MHz (manuaily or automatically settabie
=4 . accerding to frequency span}
i Resclution bandwidth *Qption 02 {MS2663A cnly): 30 Hz, 100 Hz, 2nd 300 Hz ara added.
(3 dB BW) Measurernents of such as noise, C/N, adjacent channe! leakage powar by measure function are executed with the calculated
equivalent noise bandwidth of the resolution bandwidth.
Selectivity (50 dB : 3dB ) £10:1 (RBW: 1 kHz to 300 kHz), s15:1 (RBW: 1 MHz, 5 MHg)
Video bandwidih 1 Hz to 3 MHz (1-3 sequence), through *Manually or automatically settable according to resolution bandwidth
MNoise sidebands ; <90 dBe/Hz (1 GHg, 10 kHz ciisat} [ Noise sidebands: £-100 dBe/Hz (1 GHz, 10 kiHz offset)
Signal purity and stability Residual FM: 220 Hzp-p/0.1 s (1 GHz2, span: 0 Hz) :
Frequency ciift; <200 Hz/min (spam: <1 M He, sweep time: <100 §) *After 1-hour wanm-up at constant ambient temperature
Frequency: 10 MHz .
Reference oscillater Aging rate: 2 x 10%/yedr (typical); Option 01: 1 x 107/year, 2 x 10-%/day
Temperature characteristics: 1 x 10~ (typical, 0° to 50°C); Option 01: £5 x 1078 (0° to 50°C)
Measurs- Average noise lavel to +30 dBm
ment range ‘ .
?:;E]tn::vmel +30 dBm (CW average power, input atienuator: 210 4B}, 20 Vde
Level <110 dBm (1 MHz to 1 GHz, band 0}, <-115 dBm (1 MHz to 1 GHz, band C),
measure- Average <110 dBm +  [GHz] dB (1 te 3.1 GHz, band 0} <=115 dBm + 1.5f [GH=zi dB (1 to 3.1 GHz, band 0)
ment neise <110 dBm + 0.5f [GHz] dB (3.1 to 8.1 GHz, band 1) £-115 dBm + C.5f [GHz] dB (3.1 to 8.1 GHz, band 1)
ievel *Resolution bandwidth; 1 kHz, video bandwidth: 1 Hz, *Resclution bandwidth: 1 kHz, video bandwidth: 1 Hz,
input attenuator: 0 dB input attenuator: 0 dB
Residual <-95 dBm (input attenuator; 0 dB, input: 50  termination, <—100 dBm {input attenuater: 0 dB, input: 50 O termination,
responNse 1 MHz tc 8.1 GHz) 1 MHz to 8.1 GHz)
Total level acoura +1.3 dB (100 kHz to 3.1 GHz), £1.8 dB (3.1 to 8.1 GH2)
e %L evel measurement accuracy after calibration using internal calibration signal
. Total level accuracy: reference level accuracy {0 to —50 dBm) + frequency response + log linearity { 0 to —20 dB)
@ Setting range
] Log scale; —100 to +30 dBm, or equivalent level
= Linear scale: 224 pVto 707 V
E Unit

Log scale: dBm, dBuV, dBmV, V, dBpV (e.m.f), W, dBpv/im
Linear scale: V
Reference level accuracy:
+0.4 dB (—49.9 to 0 dBm), +0.75 dB {~£9.9 1o -50 dBm, 0.1 to 430 dBm), £1.5 dB (80 to —70 dBm)
* After calibration at 100 MHz frequency, span 1 MHz (when input attenuater, resolution bandwidth, video bandwidith,
and sweep time set o AUTO)
Resolution bandwidth switching uncertainty:
+0.3 dB {1 kHz 1o 1 MHEz), £0.4 dB {1 kHz to 5 MMz} *After calibration, referenced to resclution bandwidth 3 kHz
Input attenuator }
Setting range: 0 to 70 dB (10 dB steps) *Manual settable, or automatically settable according to reference level
Accuracy: +0.3 6B {0 to 50 dB}, +1.0 dB (0 to 70 dB) #Afier caloration, referenced to frequeney 100 Misz, input attenuator 56 dB

+0.5 dS (100 kHz to 3.2 GHz, band ¢, referenced to 100 MMz, input attenuator 10 dB, temperature 18° to 28°C)
+1.5 dB {9 to 100 kHz, band Q, referenced to 100 MHz, input attenuator 10 dB, temperature 18° to 28°C)
+1.588 (3.1 40 8.1 GHz, band -1+, refarencad 1o 100 Mz, input attenuater 10 dB, temparaturs 18° 10 28°C)
+1.0 dB (100 kHz to 3.2 GHz, band 0, input attenuator 10 ic 50 dB)

+3.0 dB (3.1 to 8.1 GHz, band 1-/+, input attenuator 10 to 50 dB)

#At band 1-/1+, after pre-selector tuning
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SECTION 1 GENERAL

(Continued)

Model

MS2653A

MS2663A

CRT display

Scale: 10 div {at single scale)
Log scale: 10, 5, 2, 1 dB/div
Linegar scale: 10, 5, 2, 1%/div

Linearity (after calibration)

Log scale: 0.4 dB (0 to =20 dB, BRBW: <1 MHz), 21 dB (0 to =70 dB, RBW: £100 kHz),
+1.5 dB (0 to —85 dB, RBW: £10 kKHz), £2.5 dB (0 1o —30 ¢B, RBW: 210 kHz)

Linear scale: 4% (compared to reference level)
Marker ievel resolution

Log scale: 0.01 dB

Linear scale: 0.02% of reference level

Spurious response

2nd harmonic distortion:
<55 ¢Bc {10 to 100 MHz, band 0, mixer input level: =30 dBm)
=50 dBc {0.1 10 1.55 GHz, band O, mixer input level: ~30 dBm}
<100 dBc (1.55 o 4.05 GHz, band 1-/1+, mixer inptt level: =20 dBm})
Two signat 3rd order intermodulation distortion:
<-70 dBe (10 MHz to 8.1 GHz, frequency difference of two

2nd harmonic distortion:
<60 dBe {106 200 MMz, band 0, mixer iput level: =30 dBm}
£-75dBc (0.2 10 1.3 GHz, band 6, mixer input level: =30 dBm)
<70 dBe (1.3 1.55 GHz, band 0, mixer input level: 30 d2m)
=-80dBc (0.8 10 1 GHz, band 0, mixer input iavel: —30 <Bm)
<100 dBc (1.55 10 4.05 GHz, band 11+, mixerinput levet —20dBm)
Two signal 3rd order intermedulation distortion:

independent frequencies

@ - ) o - §-70 dBc {10 to 100 MHz), $-80 dBc (0.1 to 8.1 GHz)
E signals: 250 kHz, mixer input level: —30 dBm) + Frequency difterence of two signals: 250 kHz, mixer input
E‘ level: -30 dBm
< tmage response: £~70 dBc, Multipie response: <~70 dBc (band 1—/1+)
1 dB gain compression 2-5 dBm (=100 MHz, at mixer input level)
1 dB gain compression level to average noise level:
1 dB gain compression level to average noise level: >110dB (100 MHz 1o * GHz, band 0),
>110 dB —1.5f(GHz] dB (1 to 3.1 GHz, band 0)
>105 dB (100 MHz to 1 GHz, band 0),
>110 dB ~0.5f{GHz] dB (3.1 to 8.1 GHz, band 1-/1+)
>105 dB —§{GH2] dB (1 to 3.1 GHz, band 0) Distortion characteristies (1 kiHz RBW
>105 dB ~0.51GHz] 0B (3.1 1o 8.1 GHz, band 1—1+) O e e o ki
Distortion characteristics (1 kHz RBW) armonic: 2722 ¢ zg 9o 2 MH;)
2nd harmonic: >67.5 dB (10 to 100 MHz} 250 _(f O 5)2 o aH
Maximum dynamic range >70 dB {100 to 500 MHz) > -75i{GHz] dB (0.5 10 1. z)
70 ~0.5f(GHz] dB (0.5 to 1.55 GHz) »82.5 -0.75f[GHz] ¢B {0.8 to 1 GHz)
85 ~0.25[GHz] ¢B (1.55 to 4.05 GHz) »77.5-0.75fGHz) dB (1.3 to 1.55 GHz)
3rd order intermaodulation: . >97.5 —pzsf[GHz] dB (1.85104.05 GHz)
>73.3 dB (10 to 1000 MHz) 3rd order '“‘e”“"?‘;“'dag”i’at 100 M
»73.3 -2/3GHz] dB (1 to 8.1 GHz) e dé o A GDOZI)\JIHZ}
>73.3 ~1/3fGHz] dB (3.1 to 8.1 GHz) >31: & —1GHz} dB {1 10 2.1 GHZ)
>81.6 —1/3f{GHz] dB (3.1 t0 8.1 GHz)
Sweep time Setting range : 20 ms to 1000 s (manual seftable, orautomatically settable according to span, reseiution bandwidth, and video bandwidth)
o Accuracy: +15% {20 ms to 100 §), £45% (119 to 1000 §), £1% (time demain sweep)
§ Sweep mode Confinuous, single
@ Zohe sweap Sweeps only in frequency range indicated by zone marker
Tracking sweep Sweeps while tracing peak points within zone marker (zone sweep also possibie) .
Number of data points 501
NORMAL: Simultanecusly displays max. and min. points between sample points
POS PEAK: Displays max. point between sample points
Detection mode NEG PEAK: Dispiays min. point between sample points
SAMPLE: Displays momentary value at sample points
- Detection mode switching uncertainty: +0.5 dB (at reference level)
_5 Display Color TFT-LCD, Size: 5.7°, Number of colors: 17 (RGB, each 84-scale settable)
§ Trace A: Displays frequency spectrum
b Trace B: Displays frequency spectrum
Trace Time: Displays ime domain waveform at center frequency
Bisplay functions Trace A/S: Displays Trace A and Trace B simultaneously, simultaneous swaep of same frequency, alternate sweep of
Y

Trace ABG: Digplaye frequency region to be observad (hackaround) and obiect hand fforspround) selested from back-
ground with zone marker simuftaneously, alternate sweep

Trace A/Time: Displays frequency spectrum, and time domain waveform at center frequency simultanecusly

Trace move/calculation: A—B, B—A, AoB, A+B—A, A=B—A, A-B+DL—A

sty
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SECTION 1 GENERAL

(Continued)
Model MS2653A . MS2663A
Storage functions NORMAL, VIEW, MAX HOLD, MIN HOLD, AVERAGE, CUMULATIVE, OVER WRITE
Input connactor N-J, 50 Q
IF OUTPUT: BNC connector
Auxiliary signal input and VIDEO OUTPUT (Y): Oto 0.5 V0.1V (100 MHz, from lower edge to upper edge at 10 dB/div or 10%/d:v 75 Q terminated),
output BNC connector
COMPOSITE OUTPUT: For NTSC, 1 Vp-p (75 Q tarminated), BNC connectcr
EXT REF INPUT: 10 MHz 210 Hz, 20 dBm (50 Q terminated), BNC connector
Signal search AUTO TUNE, PEAK—-CF, PEAK—REF, SCROLL
Zone 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
Multi-marker Number of markers: 10 max. (HIGHEST 10, HARMONICS, MANUAL SET)
. Noise power (dBm/Hz, dBm/ch), C/N (dBe/Hz, dBe/ch), Channel power (dBm/Hz, dBr},occupied bandwidth (power N%
& Measure method, X-dB down method}, adiacent channe! leakage power (REF: total power method, reference level method, inband
= channel power method, channe! designate display: 2 channels x 2, graphic display), average power of burst signal {aver-
£ age power in designated time range of time domain waveform), tempiate comparison (upper/lower jimits x each 2, time
domain), MASK (upper/lower x each 2, frequency domain)
Save/racall Save and recall setting conditions and waveform data to intermal memory (max. 12) or memory card (Opticn 11)
Printer (HP dotmatrix, EPSON dotmatrix or compatible models):
Hard co Display data can be hard-copied via the RS-232C, GPIB (Option 09}, and Centronics {Option 10} interface
0y Plotter (HP-GL, GP-GL or compatible modsls):
Display data can be output via the RS-232C, and GPIB (Option 08) interface
Language: PTL (interpreter based on BASIC)
Programming: Using editor of external cornputer
PTA Program memory: Memory card (Option 11}, upload/downioad to/from external computer
Programming capacity: 182 Kbyte
Data processing: Directly accesses measurament data according to system variables, system subroutines, and systern functions
RS-232C Qutputs data to printer and plotter. Contral from external computer (excluding power switch}
Autocorrection of MA1621A Impedance Converter insertion loss
Carrection Correction accuracy {(input attenuator: 210 dB):
+2.5 dB (9 to 100 kHz), 1.5 dB {100 kHz to 2 GHz), £2.0 dB** (2 to 3 GHz)
® Power 85 fo 132 Vac/170 o 250 Vac (aufornatic voltage switching), 47.5 to 63 Hz, <280 VA
é Dimensions and mass 177 (H) x 320 {W) x 351 (D) mm, =13.5 kg (12 kg*": standard configuration)
~ | Ambient temperaturs 0° to 50°C {operate), -30° to +75°C (storage)

%1; Typical value for reference; not guaranteed specifications
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@ Option 03: Frequency counter

® Option 06: Trigger/gate circuit

Resolution 1 Hz, 10 Hz, 100 Hz, 1kHz Trigger switch FREE RUN, TRIGGERED
Display frequency X reference frequency accuracy =1 EXT Trigger level: & 10 V {resolution: 0.1 V}
Accuracy count (when S/N is 20 dB) Trigger slope : RISEFALL
VIDEGD Trigger level: = 100 to 0 dB {log scale, resolution: 1 dB)
. - - - Trigger slope: RISE/FALL
® Option 04: High-speed time domain sweep 8 o9
] Trigger level: High, Middie, or Low selectable
12,5 us, 25 ps. 50 ps. 10010 800 xS (one most @ WIDE IF VIDEO| Bandwigth: & 20 MHz
Sweep time significant digit settable} 8, Trigger slopg: RISE/FALL
N - =]
1.015.18 ms (two upper significant digits settable) E LINE Fraquency: 47 to 63 Hz fling lock)
Accuracy 1% System: NTSC, PAL
Marker level 0.1 4B (log seale}, 0.2% {linear scale, ralative o ™ Syne,: V-SYNC, H-SYNG (ODD/EVEN)
resolution reference lavel) *Option 18 required
Displays waveform from previous max. 1 sereen at
N . . H : . trigger oceurrence point
® Option 05: FM demodulation waveform display function s Pre-tigger Range: — tne span 10 0 &
Demodulation range | 2. 5, 10, 20, 50, 100, 200 kHz/div Zz Resolution: time span/s00
Accuracy: == 5% of full scale {refarenced to center "‘U-’, Displays wavetorm irom after max. 65.5 ms at trigger
frequency after calibration, DC-coupled, -l:_.f_'-’ Post trigger aceurrence point
RBW 5 MHz, VBW 1 Hz. CW) . Range: 010 B5.5 ms
Marker display Demedulation frequency response: Resolution: T x s
DC (50 Kz at AC-coupled) to 100 kHz {range: In frequency domain, displays spectrum of input signal
= 20 kHz/div, VBW: off, at 3 dB bandwidth), in specified gate interval
DC (50 Hz at AC-coupled} to 500 kHz (range: Gate sweep Gate deiay: 0 to 65.5 ms (from trigger point, resolution:

= 50 kHz/dlv, VBW: off. at 3 dB bandwicth)

1-14

1 S}
Gage width: 2 ¢ & 16 85.5 ms (from gate delay point,
or external control, resolution: 1 u 8)

® Option 07: A

M/FM demodulator (voice montiior)

Voice output

With intemal loudspeaker and earphong conngetor
( ¢ 2.5 mini jack), adjustable vclume




® Option 08: Pre-amplifier

SECTION 1 GENERAL

Model

MS2651A MS2661A

Frequency range

100kHz 10 3 GHz

Gain

2G dB #2 dB{after calibration)

Noeise figure

= 7 dB(<2 GHz), = 12 dB( = 2 GHz) (typical value)

Amplitude
Level measurement
Measurement range

Maximum input level

Average noise level

Average noise level 10 10 dBm
+20 dBm{CW average power, input attenuater = 10 dB). +50 Vde

= — 130 dBm{] MHz to | GHz)
= — 130 dBm +1.5f[GHz] dB{>1 GHz)
*Resolution bandwidth 1 kHz.

video bandwidth | kHz,

input attenuator 0 ¢B

= — 134 dBm(] MHz to ] GHz)

= — 134 dBm +2fTGHz] dB{>]1 GHz)

*Resolution bandwidth 1 kHz.
video bandwidth 1 kHz.
input attenuaror 0 dB

Reference level
Sefting range
Logscale: = 120 to +10 dBm. or equivalent level

Linear scale: 22.4 p V1o 707 mV
Reference level accuracy: £0.5 dB( — 69.9 t¢ — 20 dBm), )
+0.75dB( — 89.9tc — 70 dBm. — 19.9to +10 dBm)
* After calibration. at frequency 100 MHz, span 2 MHz(when input attenuator,
resolution bandwidth. video bandwidth. and sweep time set to AUTO.)
Resolution bandwidth switching deviation: 0.5 dB
Input attenuator switching deviation: 0.5 dB(0 to 50 dB), 1 dB(0 to 70 dB)
*After calibration. frequency 100 MHz,
referenced to attenuation 10 dB

Frequency response

+2.0 dB(100 kHz to 3 GHz. referenced to 100 MHz, input atenuator 0 1o 50 dB)

Screen display Linearity(after calibration)

Logscale:  £0.5 dB(0tc — 20dB.RBW = | MHz)
+] dB (Ot — 60 dB.RBW = 100 kHz)
+1.5dB(0 o — 75dB. RBW = 10kHz)

Linear scale: +5%(compared to reference level)

Spurigus response

Two-signal 3rd-intermodulation distortion: — 70 dBc(10 MHz to 3 GHz)
*Frequency difference of two signals »50 kHz, pre-amplifier input level — 55 dBm

1-dB gain compression

2 — 35 dBm( = 100 MHz. pre-amplifier input level)
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SECTION1 GENERAL

o Optien 09: GPIB interface

¢ Option 20: Tracking generator

Meets |IEEE488.2, Can be controlled as device from

Functions external compurter (exciuding power switsh). Or can
control external equipment as controlier
. AH1, TE, L4, 8R1. RL1, PPO, DC1, DT, C1, G2,
Interface SHr. A &1 &

C3,C4,C28

@ Option 10: Parallel interface

Function

Cutput data to printer (Centronics standard)

Connector

D-sub 25-pin (jack)

® Option 11: Memory card interface

Neon-harmnics

Frequency range 100 kHz to 8 GHz
Output level
Setting range Qtc —60dBm
Setting resolution 0.1dB
Accuracy = = 1.0 dB(at frequency 100 MHz, cutput level 0 dBm}
Flatness = 1.5 dB({100 kHz 1o 3 GHz, output level 0 dBm,
referenced to 100 MHz2}
Linearity =+ 1.0 dB{output level 0 to — 30 dBm)
=+ 2.0 dB{output level — 30 o — &0 dBm)
(100 kHz to 3 GHz, referenced to 0 dBm)
Spurious
‘Harmnics == 20 dBe(output level 0 dBm}

£ — 35 dBe(eutput [evel O dBm)

Save/recall measurement settings and data. Upioads/
downloads PTA programs. Accesses SRAM, EPROM,

Tracking genarator
feed-through

runeiens e EEROM vt - Ry Sipore e s v s et o ok
generator)
Connector PCMCIA Ver. 2.0, 2 slots Ot canmactor Nlm0 0
#® Option 15: Sweep signal output
oo 00| Fe = e e
Swaep status output (Z) | TTL level (low level with sweeping), BNC connector
® Option 16:; Television monitor* (under development)
Video NTSC/PAL
Audic g:;l;a;:ous moniter of videe and audio neads
= Qptien 08 required
® Whether or not o mount options on the series devices
Option No. MS2651A MS2661A MS2653A MS2663A
01: Reference crystal osciilator O O 0] O
02: Narrow resolution bandwidth X O X O
03: Frequency counter O O O O
04: High-speed time domain sweep C O O O
05:  FM demodulated waveiorm display function O O O O
06: Trigger/ gate circuit O - O O O
07:  AM/FM demodulator (voice monitor) O O O O
08: Pre-amplifier O O X X
09: GPIB interface O O O O
10: Parallel interface O O O O
11:  Memory card interface @) O O O
12: QP detector (QP REBW: 200 Hz is mounted) X O X O
13: QP detector (QP RBW: 200 Hz is not. mounted) O X O X
14: PTA parailel VO O O O O
15:  Sweep signal output O O o 0]
16:  Television monitor O O X X
19: DG coupling input X C X X
20: Tracking generator O O X x
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@ Option 14: PTA parallel IfO*

Functions Controfiing external equipment from PTA
interiace Cutput 8 bit 'l‘I'L level x2

Input/Qutput 4 bit TTL level x2
Connector Amphanore 35-pin

* Possible when Option 08 installed

@ Option 12: PQ detector*

QP detection

Fungtion L . . ;
cHo When this eption is mourted, RBW=100 Hz 3 dB bandwidth of Optien 02 is madified to 150 Hz (representative value).
. bandwidth: 200 Hz, 9 kHz, 120 kHz
6 dB bandwicth accuracy: £30% (a1 18 10 28°C)
" : LOG scale, 5 dB/DIV, 10 scale mal
{ndicator Section rks

Linearity <4:2.0 dBA to -40 dB (CW signal, Reference level=80 dB pV, Input Attenuater =0 dB, at 18 to 28°C)

Pulge Responsivenass

Response Corrasponding to CISPR pulse (at DET mode: QP, 18°C to 28°C)

Repetition Frequency Response
120 kHz Bandwicth 1 kHz -8,0x1.0 dB or less
100 Hz Standard
20Hz +2,0+1,0 dB or less
10 Hz +14,0+1.5 dB or less
2 Hz +26,0+2,0 dB or less
1 Hz +28.5+2.0 1B gr less
9 kHz Bandwidth 1 KHz -4,5%71.0 dB orless
300 Hz Standard
20Hz . +6,5:1,0 dB or iess
10Hz +10.0+1.5 dB or less
2Hz +20,522.0 dB or less
THz +22.522.0 dB or less
200 Hz Bandwidth 100 Hz -4,0+1.0 dB or less
B0 Hz -3.0:1.0 dB or less
25 Hz Standard
10 Hz +4.0%1.0 dB or less
SHz +7.521.5dB or less
2Hz +13.022.0dB or less
1Hz +17.0%2.0 dB or less

QP ON/OFF
Switching Deviation

" £#1.0dB (FEAK, QF)

{CW signal. at reference level -40 dB. at 18°C to 28°C after automatis calitration)

Detection Mode

QP, AVERAGE

Field Strength
Measurement

Indication of the correction of waveform data by antenna factor of a designated antenna and measurement of
field strength { gBUV/m).
Buiit-in Antenna factor

Dipole Anterna : MP534A/B51A

Log-Pericdic Antenina  : MPE35A/MPESEA

Loop Antenna : MP414B

User : Programmable through GPIB (OPTS) or RS232C (4 type)

Saving/Loading to/from Memory Card (OPT11) possibie,

* Use of Opticn 02 at the same time Is necessary.

SECTION 1 GENERAL
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SECTION 1 GENERAL

@ Option 13: PQ detector

Switching Deviation

Functicn QP detection
. bandwidth: 9 kHz, 120 kHz
& dB bandwidih accuracy: £30% (at 18 to 28°C)
Indicator Secti LOG scale. 5 dB/DIV. 10 scale marks
ndicaior Section Linearity $ 2.0 dB/0 to -40 dB (CW signal, Reference level=80 dB pV, Input Attenuator =0 dB, at 18 to 28°C)
Response Coresponding to CISPR pulse (at DET mode: QP, 18°C 10 28°C)
Repetition Frequency Response
120 kHz Bandwidth 1kHz -8.0+1.0dB orless
100 Hz Standard
20Hz +3.0£1.0 dB or less
10Hz +14,001.5 dB or less
Pulse Responsiveness 2Hz +26.0+2.0 dB or less
1Hz +28.5+2.0dB or less
9 kHz Bandwidth 1 kHz -4.5£1.04B or less
100 Hz Standard
20Hz +8.5+1.0 dB or less
10 Hz +10.0£1.5 dB or less
2rHz +20.5+2.0 dB or less
1Hz +22.5+2.0dB erless
QP ON/OFF <+1.0dB (PEAK, QP)

(CW signal. at reference level -40 dB, at 18°C 1o 28°C afler automatic calibration)

Detection Mode

QP, AVERAGE

Field Strength
Measurement

Indication of the correction of waveform data by antenna facter of a designated antenna and meastrement of
field strength { dBpV/m).
Built-in Antenna factor

Dipcle Antenna : MPS34A/B51A

Log-Periodic Antenna  : MPE35A/MPSE6A

Locp Antenna : MP4148

User : Programmable threugh GPIB (OPTS) or RS232C (4 type)

Saving/Loading tofrarm Memory Card (OPT11) possible.

@ Opiion 19: DC Coupling input*

DC coupling the input circuits of the main body and expanding the lower limit of reception frequency range to 500 Hz.

500 Hz 10 3.0 GHz

Function

Frequency Range
Max. Input
Lewal

& | Average

Z | Noise Level

[=X

E

<
Frequency
Characteristic

Continuous Wave Ave. Power: +30dBm (Input Attenuator 2 10 dB}
DC voltage: 20V

Resoiution Bancwidth at 30 Hz, Video Bandwidth at 1 Hz, and Input Attenuater at O dB;
£-80 dBm (500 Hz to 10 kHz)

<80 dBm (100 kHz2 to 200 kKz}

<-110 dBm (200 kHz to 1 MHz)

100 MHz, as a standard
+1.2 dB (500 H2 te 100 kHz)
+0.5 dB (100 kHz to 3,0 GHz)

* Use of Option 02 at the same time is necassary.
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SECTION 2
PREPARATIONS BEFORE USE

This section explains the preparations and safety procedures that should be performed before using the MS2650/MS2660
series Spectrum Analyzer. The safety procedures are to prevent the risk of injury to the operator and damage to the equipment.
Insure that you understand the contents of the pre-operation preparations before using the MS2650/MS2660 series.

For connecting the GPIB cable and setting the GPIB address, see the Remote Control part of the separate Operation Manual

Vsl.3,
TABLE OF CONTENTS

InSta"ation Site and EnVironmental Conditions ................................................................................... 2-3
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SECTICN 2 PREPARATIONS BEFORE USE

SECTIONZ2
PREPARATIONS BEFORE USE

Installation Site and Environmental Conditions

Locations to be avoided

The M$2650/MS2660 series spectrum analyzer operates normally at temperatures from  to 50 °C. However,
for the best performance, the following locations should be avoided.

. Wheré there is severe vibration

+ Where the humidity is high

e 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 should
be used at room temperature and in a location where the power supply voltage does not fluctuate greatly.

CAUTION A

If the MS2650/MS2660 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/MS2660 series on uniil
it has been aliowed to dry out sufficiently.

Fan clearance

To suppress any internal temperature increase, the MS2650/MS266( 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.

10cmmin |
o fang \
L L] i
Internal fan



SECTION 2 PREPARATIONS BEFORE USE

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/MS2660 series spectrum analyzer must be connected
o protective ground.
if the power is switched on without taking this couniermeasure,
there is a risk of receiving a accidental electric shock. In addition, it
is essential to check the power supply voltage. If an abnormal voli-
age that exceeds the specified vaiue is input, there is accidental risk
of damage to the MS2850/MS2660 series and fire.

= During power-on To maintain the MS2650/MS2660 series, sometimes it is necessary
to make internal checks and adjustments with the covers removed
while power is supplied. Very-high, dangerous voltages are used
in the MS2650/MS2660 series, if insufficient care is taken, thereis a
risk of 2 accideniai eieciric shock being received or of damage io
the equipment. To maintain the MS2650/MS2660 series, request
service by a service personnel who has received the required train-
ing.

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 operation.
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Input leve! to RF Input

Frequency range: 9 kHz to 3 GHz (MS2651A/2661 A)
9 kHz to 8.1 GHz (MS2653A/2663A)

Measurement level: Apply the measured signal with average

noise level of up to + 30 dBm to the N-type connector RE
Input of 50 Q input impedance

CAUTION A\

The RF input circuit is not protected against excessive power.

If a signal exceeding + 30 dBm is applied with input attenuator setting =10 dB, the input
attenuator and input mixer may be burned.

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

ZN\ is a warning mark to prevent such damage.
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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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SECTION 2 PREPARATIONS BEFORE USE

Preparations before Power-on

This unit operates normally when it is connected to an 85 to 132 Vac, or 170 to 250 Vac (automatic voltage
change) 47.5 to 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

= (round current pioblems
Note: « The voltage and current rating are indicated on the rear panel when the instrument is shipped
from the factory.

= In this manual, the power supply voltage and current ratings are represented by ** Vac and *¥*
A, respectively. '

To protect the operator, the following WARNING and CAUTION notices are attached to the rear panel of the
MS2651A/MS2661A. :

WARNING /™

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

WARNING A\

Disassembly, adjustment, maintenance, or other access inside this instrument by ungualified
personal should be avoided. Maintenance of this instrument should be performed only 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 fo precision components.

Always follow the instructions on the following pages.



SECTION 2 PREPARATIONS BEFORE USE

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 MS2650/
MS2660 series is connected to ground potential. As a result, it is not necessary to connect the FG terminal to
ground.

(@) Grounding with frame grdund (FG) terminal

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

mR_N ]_N_m RO =0On

B ] WARNING A\

o

MU Line Inpuy 250 VA: Max

T 47543H j i i i
[CAUTION | o™ ., If power is sup.phed. wuthout. protective
: . 170250 T-ES5A grounding, there is a risk of accidental elec-

..

tric shock. When available, the protective
frameground (FG) terminal on the rear panel,

\ or the ground pin of the supplied power cord
must be connected to ground potential before
power is supplied 1o this instrument.

\\
Fuse holders Label indicating protective Frame ground terminal:
ground terminal To prevent accidental electric

shock, connect this terminal to

ground potential
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SECTION 2 PREFPARATIONS BEFORE USE

WARNING A

« | 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 outiet.

= |f power is supplied without protective grounding, there is a risk of accidental electric shock.
in addition, if the AC power supply voltage is unsuitable, there is a risk of the iniemnal circuits
of the MS2650/MS2660 series being damaged by the abnormal voltage. Before supplying
power again after changing the fuses, check that the protective grounding described previ-
ously is still connected, and check that the AC power supply voliage is suitable. Then, set
the power switch to ON.

CAUTION A\

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

= If the replacement fuses are not of the same type, they may not fit correcily, there may be a
faulty connection, or the time taken to for the fuses to blow 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 1o the equipment by fire.
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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-panel [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.




SECTION 2 PREPARATIONS BEFORE USE

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

o
LIS

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
ad
o
e A
Cu".rout MC

* Removing Memory Card

Push the left eject 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 manuat 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 0.

TABLE OF CONTENTS

Table of Front and Rear Panel Features 3-3
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SECTION 3 PANEL DESCRIPTION

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.

Tabie of Front and Rear Panei Features

No. Panel Makiﬁg Explanation of Function

1 (LCD) This is a 5.7 color TFT liguid crystal display (LCD). It displays the
trace waveforms, the parameter settings, the values of marker, and the
soft menu keys, etc.

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

3 F1-Fé These are the soft keys for selecting the soft-key menus linked to the
panel key operation.

4 More This displays the next page of soft-key menus.
5 Freq / Ampl This is the frequency and level parameter data inpui section.
[Frequency] Sets frequency.
[Span] Sets frequency spén.
[Amplitude] Sets reference level.
[—>CF] Sets peak level signal frequency on screen to center
frequency.
[->RLV] Sets peak level on screen to reference level.
6 Marker This section is related to operation of marker functions.
[Marker] Sets marker.

[Multi 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.

7 User - * This is a user-dedicated key which users can specify.



SECTION 3 PANEL DESCRIPTION

No. Panel Making Explanation of Function
8 Single This sets the sweep mode.
[Single] Executes single sweep.
[Continuous] Executes continuous sweeping.
Press this key after pressing the [Shift] key.
The initial default is continnous sweeping.

9 Recall 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.

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

11 TG This sets the tracking generator function.

“(¥f Option 20 is not attached to, this key is not provided.)

12 Display This section is for selecting the trace waveform. Normally, in the
frequency domain, up to two trace waveforms can be displayed.

The zero-span (Time Domain) mode is selected simply by pressing the

[Time] key.

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

[A/B, A/BG] Displays trace A and B waveforms simuitanecusly, 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.

[A/Time] Displays trace A and the time domain waveform
simultaneously.

13 Trig / Gate This sets the trigger/gate and TV-image monitoring functions.
[Trig/Gate] Sets the sweep-start trigger and gate(to control wave-

form-data write timing) functions.
[TV Monitor]  Sets the TV-image moniioring funciion.

14 Coupled Function  This sets the RBW, VBW, sweep time and input attenuator.
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No.

Panel Making

Explanation of Function

15

16

17

18

19

20

21

50

51

52

33

Entry

Preset
Local
Copy

Stby / On

Memory Card

RF Input

TG Output

(Fan)

10 MHz STD

IF OUT

Video (Y)

These keys set the numeric data, units and special functions.
[Rotary knob]
[A.V]
[Shift]

Used for moving marker and inputting data.
Increments and decrements inpﬁt data.

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.
This sets the measurement parameters to the default values.
This changes the remote status to the local status.
This outputs a hard copy of the screen to a printer or plotter.

This is the power switch. 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 condition frorn the power-on condition when the key is
pressed again for about 1 seconds.

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,

If Option 11 is not attached to, this is not provided.

This is the RF input connector.

This is the tracking generator output connector.
(If Option 20 is not attached to, this connector is not provided.)

This is the cooling fan for ventilating internally-generated heat. Leave a
clearance of at least 10 cm around the fan.

This is the input connector for an external reference crystal oscillator.
When an external reference signal is inpur, the equipment switches
automatically from the internal signal to the external signal.

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

This is the IF output connector. This signal is bandwidth controlled by
the RBW setting and is logarithmically compressed at log scale.

This connector output a Y-axis signal that is proportional to the video
detection signal output.



SECTION 3 PANEL DESCRIPTION

No. Panel Making Explanation of Function

54 Composite Out This is the video composite signal output connector.

55 Off / On This is the AC line power switch.

56 (Inlet) This is the fused AC power inlet 1o which the supplied power cord is
connected. It contains two time-lag fuses.

57 (Ground Terminal) Connect this frame ground terminal to ground to prevent risk of an
accidental electric shock.

58 RS-232C This is the RS-232C connector. Connect it to an external system control-
ler or printer, ete.

59 GPIB or This connector is for use with a GPIB (Option 09) or PARALLEL

PARALLEL {Option 10) interface. It is connected to an external system controller, or

a printer etc.
(If no options are attached to, this connector is not provided.)

60 Trig/Gate In (£10 V) This is a input connector for external trigger/gate signal. (If Option 06 is
not attached to, this connector is not provided.)

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

62 Sweep (%) This is a ouiput connsctor for sweep signal (X). (If Option 15 is not at-
tached to, this connector is not provided.)

63 Sweep Status (Z)

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

Soft-key Menu List

Menu Tree

4-1
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SECTION 4 SOFT-KEY MENU

SECTION 4

SOFT-KEY MENU

~ In this section, soft-key menu functions and its hierarchical system are described using a tree.
Matters 1o 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 panei key is pressed.
Lower menus indicates other menus below the top menus.

(3) When a soft key with an appended asterisk (*) is pressed in these menus, the menu moves to the lower
menu indicated by the arrow symbol (->). However, if any not-supported-function soft key in an 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.
(5) Menus with more than six items are split into several pages.

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

(7) Panel keys and soft keys prefixed by a sharp symbol (#) at the left of the menu frame, give an outline

el ntsam AF tha Fanatisan
eAPlﬂll EIVSL] WL WL A R LAVIL.
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SECTION 4 SOFT-KEY MENU

Soft-key Menu List

4-4

Menu Menu Tree {page/28) Menu Menu Tree (page/28)
A) A/B.ABG 16 G) Gate 18
A/Time 17 Gare Setup 18
ACP Setup! 8 H) Hold Count 15
ACP Setup2 8 I} Impedance 2
ACP Setup3 g Initialize 27
Ajd ch Pwr 8 Interface 23
Amplitude 2 Item 12 20
Attenuator 2 3 L) Lib Exec 26
Avg Count 15 Lib File 26
B) Burst Pwr 11 Lib Memory 26
C) C/N Meas 7 Lib Prem 27
Cal 22 Lib Remove 26
Change Cir 21 Lin Scale 2
Ch Power 7 Line 9 10
Check File 26 Load/Save g 10
Copy Cont 20 Location 20
Copy from © 21 Log Scale 2
Correction 2 Lv] Offset 2
CountSetup 7 M) Manual Set 4
D) Def Files 27 Marker 4
Def Menues 27 Marker-> 4 5
Define 27 Mask Meas 9
Define Cir 21 Measure 7
Detection 15 17 Media 25 27
Dip 5 Media 2 9 10
Directory 25 Mem Card 25
Disp Line 2 4 Mkr List 4
Display 21 Move Mask 9
E) Edit Menu 27 Move Temp 10
Expand 17 “Multi Marker 4
F) File Ope 25 N) Noise Meas 7
FM Monitor 17 Normalize i4
Format 25 0} OBW Setup 8
Freq Count 7 Occ BW
Frequency |



SECTION 4 SOFT-KEY MENU

Menu Menu Tree (page/28) Menu Menu Tree (page/28)

P} Paper Size 20 System 21

Peak 5 T) Temp Meas 10

Plotter 20 TG 14

Pon State 21 * Threshold 5

Pre Ampl 2 Title 24

Preset 28 Trace A.B 14 | 15

Presletr 22 Trace Calc 15

Printer 20 | Trace Move 15

PTA 25 Trace Time 17, 18

PTA Lib 26 \ TrackingAd 14
Q) QP/EMC 24 Tmsformer 2
R) RBW 3 Trig Ext 18

Recal Media 12 Trig TV 18

Recall 12 Trig Video 18

Ref Line 15 ' Trigser 18

Ref Step . 2 TV Monitor 19

RS8232C 24 , U) Units 2
S) Save 13 Userl 6

Save Media 13 , 20 User2 6

ScrollStep 1 ' User3 6

Select 2 ., 9 ., 10 V) VBW 3

Set Date 21 Wy Wide IF 18

Set Time 21 Z) Zone Width 4

Setup 2 ‘

Setup Mask 9

Setup Temp 10

Souce 17 , 18

Sound 21

Span 1

Storage 15 , 17

Sweep Time 3

Swp Contl i6 , 17
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Menu Tree

Menu Tree ( 1 /28)
— Panel Key ——————— Top menu . Lower menues

= Set items related to frequency, including the center frequency, start/stop

Frecuency | :
frequency, peak->CF, auto synchronization, frequency scroll step size and

Center
—reg scroll step size, etc.
Start
Freg
Soop #1 Detects peak point in pre-specified (in BG range) span and automatically
Peak —»CF tunes the peak signal to the specified span.
#1 | Auto Tune #2 Sets frequency step size for changing center frequency.
. cF
#2 Step Size
N
[Eregpency | E
Bé:.:d /: Auto Band
' Manual
[ Band 0 |
Manual
Band 1-
Seroll-> ;Iangai
1-ys} +
<-Scroll
Seroll > o return
[EY ILT ' J21 1 [ |
1div
2div
lpan | ‘ Saiv
Span
lodiv
Full Span
Zerc Span /
return
Seroll-> /
—Screll / » Set frequency span items, including frequency span, full span, zero span,
-4 ‘ frequency span scroll, ete. '
Band




SECTION 4 SOFT-KEY MENU

Lower menues

|

Menu Tree ( 2/28)
— Panel] Key ————— Top menu L
hoplicude | Py
/‘ ef Level tnite
e d i
Reference - Qffset |- Onits
Level / on _Off aBm
/ rRef Level v - Scale
lPeak~> RLV / | Offset - fin oenla
S " Lo.00sp gy l0ds/div (¥ [RRSCRLE
=|. P w .
ket reval / A P 10%/div
offser | ' - Séz/div
Unit ’ /’/ St/div
/ .
— dBuv (smf} 2dB/div
Log 2%/8iv
-*,
scale o~ 188/@iv
- * Impedance 1%/div
Linear return
scale return
120 11 return
1
2l )1 | 121 | | return
return
Ref $tep |
Ly D3, Lin
14 ey 1Divy Display ..-w [RRtenuator
* . . Line
Ref Level L—10n _Qff | Manual ud w\
iz.— 22y Dlziv:.;ne Pre Ampl Impedance
: on__off
Display | =50, 00d8m Auto
Line / . 5S¢ Obm
Actenuator
/ 10piv Marker 75 o
- Level
#2 | rre ampl | 2bs mel |
Manual
»
Impedance
Trngformer returmn
* return
\,E #] orrection return
[ g2l | 1 rrnsformer Feturn
Prusformer i return
(MA1621A) I
oo Qff
#1 Sets correction {frequency-response
characteristics correction) function. Corzection| diselect lesu | pediz |
. Load ‘TlMem Card-1
#2 Make the 20 dB pre-amplifier On/ Correction Corr-1 Corr Set i| tuoper
on QfE , Slet)
Off. _ * Display / 'Mem Card-2
select Corr-2 Directory! {Lower
coxz Siext | Slots
. ) . Dir pisp | |
+ Set items along the vertical axis of the screen, Corz-3 Detail | |
including reference level, Peak->RLV, reference | _ . Save !
. . [ -4 C Set
level offset, measurement level unit, Log/Lin scale corx oux se= |
switching, reference level step size, display line, * *
Setup Corr-3 Load/Save
attenuator, pre-amplifier On/Off, 75 {} impedance, Corr _Media
return return return return

transformer, frequency-response correction, etc.
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Menu Tree ( 3/28)

—— Panel Key ————— Top menu — Lower menues
REW . -
* Set the manual/auto of resolution bandwidth, and auto (RBW, VBW and
Hanual SWP only) or all auto.
Auto
RB’E;TT #1 Sets RBW, VBW, Sweep Time, Atten all to Auto.
#1| 211 2ute
B *+ Set the manual/auto of video bandwidth, and auto(RBW, VBW and SWP
Manual only} or all auto.
. #2 Sets ratio of VBW to RBW when VBW is Auio.
Auto
Filter
Off
VE/RB-
#) Ratio
1.0
Sweep [sween Time
Time 2, VB, SWI
Mamual AuLo
All Auto
Auro
+ Set the manual/auto of sweep time, and auto (RBW, VBW and SWP only)
or all auto.
FB, VS, SWl
Aure
All Aute
acten PESenuaton * Set the manual/auto of the input atienuator, On/Off of the pre-ampiifier and
Manual all auto.
Auto
Pre hmpl
Oon off
All Autc

4-8
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Menu Tree ( 4/28)

— Panel Key ——— Top menu ! Lower menues
bMarker | = Set the selection of normal/delta/no marker, zone marker width, marker->,

o marker search mode, display line, marker tracking On/Off, zone sweep On/

Marker Off, etc.

Delta #1 Selects whether to search for maximum (Peak) or minimum (Dip)

—Maskes value in zone marker.

Mgf;er #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.

* Zome Width
Zone Width
Spot
* ™ Marker ->
Marker —» ’
iDiv | Mkr-> CF
S
Er ?;m: 2Div Mky ->RLV
Marker
#] Search Mkexr
Peak Dip 5Diw -» CF
S iz
10Div Delta Mkx
- e " |pise Line
Display Display
Line : return Zene Line
—> Span | on___ Off
Bisp Line
. retfurn Level
Marker : | -£0.0042m|
Tracking
on__Off
#? |Zone Sweep L Marker
on Cff . HO| Level
| 120 1 | | Abs  Rel
Multi Marker .
1ti Mier
s | cereea
Marker
on Qff
#3 MHighest 10
#4 | Harmonics @ #3 Allocates up to 10 multi-markers
ciee P ”ﬂmﬁgzﬁ sequentially from the neak level of
On 0ff Bctive the signal displayed on screen.
Marker
w Select \
varker Marker #4 Allocates muiti-markers to the har-
List , 4 monic signals of frequency indi-
- Fredq/Time on  with
| abs  mel aut. cated by current marker.
#5 Mannal uto
: L Set L_Sedect |
nevel OFE with #5 Function allowing user to select
Abs  Rel Aluto ) &
Select only multi-markers necessary for
measurement.
. B Clear all
¢ Set multi-marker On/Off, 10 multi-marker,
- N I . return " " ", .
harmonic mukti-marker, listing of multi-marker cetuzs #6 Select "absolute value” or "relative
. . . .
values, selection of necessary markers, etc. value (display line)" to display
marker level.

4-9
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Menu Tree ( 5/28) .
—- Panel Key ———— Top menu |

Lower menues
Peak Peate « Set maximum Jevel search, next peak, next right peak, next left peak, Marker-
Search .. .. .
Deak >, minimum level search, next minimum level, search level resolution,
| Search | '
= threshold level On/Off, etc.
Next Peak
Mext Right
Pea
Next Left
Dﬁk
Normal
Marker
Delita
Markes Threshald
1] 1 on  off
Search
/ pbove
Bip // Balow |
Dip / .. .
#1 Search #1 Searches for minimum (Dip) level.
Next Dip
#2 Sets peak-search level resolution.
Thresheld
Lewvel
=50.00d8m
Reselution return
1.23 ds
:
Threshold
#2
* —i»- ker ~> |
Marker —>
Mkr-> CF
| 12]
Mkr->RLYV
Makrer > Micr
Search im
Mkr-> CF
Delta Mkr
=> Span
MR =>RLV
Zone
Mk -> Span
-> CF
Step Size J—
Delta Mkr
~>» Span
Zone
- h}
= Set marker value -> center frequency, marker value -> reference level, marker

vatue -> CF step size, delta marker-> span, zone marker -> span, etc.

4-10



SECTION 4 SOFT-KEY MENU

Menu Tree { 6/28)
— Pane} Key —————— Top menu ¢ Lower menues

Peak
—CF

Peak
—RLV

Continuons

Mserl

User2

sSer.

121 i1

| faf !

L1 13]

* The soft-key menu defined by the user is displayed. (See "User Define".

4-11
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Menu Tree ( 7/28)

— Panel Key ————— Top menu — Lower menues
veasure //*Fr bl
>
#]| Frequency Count On
goung
*
#2 Noise
| Meagure |
»
C/N Ratioc
#3| Meagure
Channel *
Power Count Off
#4| measure
e CountSetup
Setup Resolution
1kHz
off return
: : 10CHz
j2i i
@ Lemz
Meas On

1Hz

return
ny

retury
IC/N Meag Ch_Power
Mezs On Meas On
+ Perform measurement according to various
applications:
#1 Frequency Count: Measure marker frequency with off o%f
a high resclution. Correction
. Factor
Select resolution from 1 kHz, 100 Hz, 10 Hz and ©.00d8
1 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 maker is measured. It is possible to set an arbim
calibration value.

4-12



Menu Tree { 8/28)

— Panel Key —————- Top menu

#5

#6

#7

ﬁeasure

QOcc BW
Measure |

*

, y

1adi ch pwr|
Measure

* \|

Mask ooy

Off

| f2] 1 |

(Mext Page}

P L

- (OO BW

Execute

#5 Occ BW Measure: Measure the occupied bandwidth,
Select the XdB DOWN or N% of POWER mode.

#6 Adj ch pwr Measure: Measure leak power from adjacent channels.
Select Channel Separate, Channel Bandwidth and Measurement
Moede (Method), On/Off of ACP Graph, On/Off of Channel Center

Line and On/Off of Channel BW Line, Upper Channel, Lower
Channel or Both Channel, etc.

#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.

Lower menues

SECTION 4 SOFT-KEY MENU

*| =" OB Setup
Setup Methed
N% of Pwr
xd8 Down
return
N% Ratlc
8¢ %
xdB Value
10.0 ém
‘Ad'i ch Pur
Execute return
Ch Sepa-l
12.5 kHz
Ch Sepa-2
25.0 kEz
Ch BW
8.5 kHz
*| = RCP Setupl .
Setup BCF Setup2
R:Total lACP setupl
|___Fower || ACP Graph
return on __Qff Both
R:Ref Ch Center| | Channel
Level Line
on_ Off Upper
R:Inbkand Ch Bw |-Channel |
Ch Power Line
On _Off Lower
Inband Channel
Ch EW Line
Inband On _ Off
Ch BW
g .BkHz
Off
return
return
il |4 return
' [ 121 |

[ 131 1
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Menu Tree { 9/28)

— Panel Key — Top menu ! Lower menues
{Previous Page} ———————# Mack Meas | Selegy |
d T [Line
Check S| Mask-1 Linit 1
pass/Fail] | Upper
; = | on off
i Mask-2 Limit i
i Lower
*l - [ Qo off
Select Mask-3 Limit 2
Magk Table Upper
x|, w[—] On _Qff
Move Mask|} Mask-4 Limig 2
"4I Lower
w1 % | — on QEE
Setup L Mask-5
Mask Table
return return
] return
Move Mask
Move x
12.34 kEz
1 Move v
i | 812 gs
1
i 1
1
; 1
i I/ Mask-1
i | Update /
| hagk Table /
! / Mask-2
i| Cancel I,"
i /
! ! Mask=3
. raturn f
f / .
H Mask-4
Mask-5
Select
k _Table
Level return
Ibseolute
Relative
* ®~ < Mask Edit Screen ™
Make Up
Mask Table
N2 Agédié —
] / Mem Card-1
Load (Upper
*
Mask Table! Slot)
Load/save Display Mem Card-2
pasic Table Directory, {Lower
| IWext glot)
Teturn Dir Disp /
Detail ;
ougline /"
Save ."‘
| Mask Tablel
-l
Load/Save
Media
return return




Menu Tree (10/28)

#8

R

SECTION 4 SOFT-KEY MENU

‘ Lower menues
—= - flemp Meas éeléag
4 —T—®[Line
! Temp-1 Limit 1
Upper
on off

Panel Key ———— Top menu
»* .....,.-.-..—-.n—.-.u.-.-—. e
oy Check .
| . " )
! w
” o / Temp-2 Limit 1
A W H ; ot
i 17 on__ Off
Select Tenps-3 oimie 2
: Pemp Table) . Linie
I "] on__ off
e | Femp-4. Linit 2
| Template | ‘ Linds
T S on _off
E Setup remp-5
Temp Thl |
off return : rerusn
| . return
o
EET N 3
‘M
. :
(Next Page) -
L 0.00 msec
E Move v
to|=1.24 &m
! Adlselecr
i ;
i i
! / emp
1 !
Update /
| [Memp Teble / Cemp-2
| /
Cancel /!
/ Temp-3
! i
| )
\ return ; -
| / Temp-4
i / E
Betup Temp) / Temp-5
* !
Select
retura

Temp Table
p- < Template Edit Screen >

Level

{

Absolute
Relative
*
Make Up
Temp Table
Load/Save ‘%E; 5
| plem Card-l
Load { {Upper
* tremp_Table! / slot)
Load/Save Display i em Card-2

Memp Table Dizectoryl [ (Lower

/Next i Slot)
return Dir Disp i,'
Detail j':
utline i
#8 Time Template: Set Standard Line of the time domain and judge Good/ | save J
NG in relation to the standard line. Select Template Table, Template [Teme T2ble 1';’
Movement, Measurement Mode, Template Table Preparation, Load/Save | 1oaa/save

wadi
return return

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

domain. Select the start/end points.

4-15
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Menu Tree (11/28)

— Panel Key ————— Top menu : Lower menues

{Previous Page) — " |surst Pur

Execute

Start
Point
100
Stop
Point
100

return

4-16
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Menu Tree (12/28)

— Panel Key ———— Top menu t Lower menues

{Lower

Slot}

Recalr |
Reg-1 Eecall
ABCDEFG eg-T7 ecall [
ABCDEFZ Recall E;E;II
Reg-2 Erom Recall
Reg-8 int . Regstr from
Display Mom Card
Reg-3 1| pirectory| | Display
[Re:g-9 [Next Directory
INext
Reg-4 Dir Disp
Reg-10 Detail
| _Outline |
Feg—E
Reg-11
Reg-& w
Reg=12 Recall
*| = Media "/___,_,._.—--; Item
[20 1 1! 2| Recall w all
L d2l 11 ]] Ttems | Racall Trace &
| 1 12] ] tems Parameter
L1 | 4]
AlL T & P
=>View
Parameter
Parameter
axcept
| Ref Level
retuxn

returm

« Read out trace waveform/parameters from the internal memory or memory card.
Select recall addresses and mediafitems, and display file directories.

#] Displays Tist of internal-memory directories.

#2 Specifies items to be recalled
(trace waveform, parameter, etc.).



Lower menues

SECTION 4 SOFT-KEY MENU
= Save trace waveform/parameters to the internal memory or memory card.

Select saved media, and display file directories.

Save

Save
to

Int.Regstr

Display

Directory

/Next

Menu Tree (13/28)
— Panel Key ———— Top menu
Save

Y
Save
Save
to
|_Mem_Card:

Display
Directory|
[Next
Dir Disp
Detail
Qutline
*| ———————P"igave Media
% em Card-1
i {Upper
/ Slot)

Save
Media
f Mem Card-2
{Lowex
Slot)

Save
BMp file
to Memcard

Display
Directory

Next
Dir Disp
Detail i
Qugline / return

Save
Mzdia

[t 13]
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Menu Tree (14/28)

— Panel Key ———— Top menu

<o

pre]

TG Cut
on Off

Sutput

Level

g _dBm
Attenuator
Hold ~
on Off -

*

Trace
AB

*

Normalize

Lower menues

#1

Trace A.5 |

Trace A

Trace B

A=>B

B->A

Ac—»B

return

I ize

-Instant
Mormalize
Normalize
(2~B+DL)
on Qff
Display
Line
Oon Of<
Disp Line
Level
=50.0048Bm
Marker
Level

|Abs Rel

retuxn

SECTION 4 SOFT-KEY MENU

= Set ON/OFF and output level of tracking generator.
#1 Normalize trace-A waveform data, and display it.
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Lower menues

Menu Tree (15/28)
— Panel Key ——— Top menu |
I /v = Hexs ' race Calc
Trace 3 - Am>B / Eormalize
e {a~B+DL)
< on  Off /4R§f Line
Trace B / P 1 B-sa y zop
ve / /
. ” A<->B
Lt - a-2-» Moddle
Mowe ~ ” 7/
o ) Oon OFff /
1 Trace A+B->L >
#2 Caleg Ref Line Bottem
* \\
Storage \
"Iy
Detection| | return
4 return
\
121 i ‘\
\\ return
\
1
\
\\
! gcla Count
“\ — Sweap
!
\ f Count B "
Stor :
\‘ / Normal torage scg e 4 pr——
\ Count
- :
‘\l / x| ~icumulative Endless See
\ / = /Jﬁ@—%ﬁ'— avy Mode
' i ' 3 Stop
‘\ i " Overwrite Step o
] i Min Hold LNon-Stop
1 7
Vo -~ Stop
\ ! * stop Continue
\ i Average X
\/
| 1 Continue
/ \ Continue Restazt
/ \ View
1
/ k Restary
H i Res_tart return
f 4 return
i y . :
/ voo[al | return return
| 12]

Trace BB

[Trace RonB|

Aetive
Trace

E:Y B

Storage

#3

Pos Pezk

Sample

Neg Peak

return

#1 Trace Move: Conduct movements A->B and B>A,
switching between A and B, and A+B operation.

#2 Trace Calc: Select A-B+DL corrective operation, A-B

operation and Ref Line.
#3 Storage: Select a storage mode from Normal/Max Hold/
Min Hold/Average. Set Sweep Count, Rewrite/

Overwrite, Stop Continue, Restart, etc.
#4 Detection: Select a detection mode from Normal/Pos

Peak/Neg Peak/Sample.

-

| 12}

4-20

-#4 Detection
= 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.



R

Menu Tree (16/28)

— Panel Key —/———

A/B,A/BG

#1

Top menu

[n/2.5/86

A/B
(A<B)

A/B
{A>B)

A/BG
{A<BG)

A/BG
{A>BG)

SECTION 4 SOFT-KEY MENU

‘ Lower menues

* Simultaneocusly display two waveforms, namely Trace A and Trace B or
Trace A and Trace BG (peripheral spectrum containing Trace A). The large
display is Main Trace and the small one is Sub Trace; select which to display
as Main Trace (or Sub Trace).

Sweep Control: Set Stop/Continuous/Restart for sweep and Stop/Write for
Sub Trace.

Sweep
control

Sub Trace
Write

Sub Trace
View

Stop

Continue

Restart

return

#1 Displays two traces A and B simultaneously at top and bottom of screen. The trace-B display
is the larger at this time.

4-21
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Menu Tree (17/28)
— Panel Key ———— Top menu
Trace Time)

Delay Time
10.0 ns

Time Span
200 us
Trigger
Freexun
rriggered

} Lower menues

» Set to the zero-span time domain display. Set Time Span, Trigger, Trigger
Source, Storage, Detection and FM Monitor On/Off, and select Expand

(waveform).

»*
Trigaer
| Sourge

w

Storage

a

Detecrtion

12l |

Trace Time|

*

FM Monitor

#1| mwana

| 12]

A/Time -
+ i L Time
:
A/Time
#2 | tacrime:

A/Time
{A>Time}

Swaep
Control

"~ FM Monitor
FM Momitoxr
on DfFf
' Range
SkHz/Div
> ﬁ;nd
[Zone Start
Pointg
100
Demoad . Zone Span
Coupling Point
AC TC 30
Zxpand
return Zone
on Qff
Expand
Oon off
return
Sub Trace
Write
Sub Trace
Viaw
Stop
Centinue
Restart
return

— %%%%%% (Same as "Trigger Source” menu in Trig/Gate key)
- % (Same as "Storage Mode" menu in A.B key)
—- @ (Same as "Det Mode” menu in AB key)

#1 Zooms in time-domain waveform dis-

play. . .

#2 Displays trace-A waveforms in fre-
quency domain and time domain si-
multaneonsly at top and bottom of
screen. The time-domain display is
the larger at this time.

, + Simultaneously 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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SECTION 4 SOFT-KEY MENU

Menu Tree (18/28)

— Pane] Key ——— Top menu t Lower menues
Trigger Trigaer Erig Video
/Gate rigger i i .
' Freerun Trig Level) o ide TF High, Middle, Low
Tri _-50as | W EAC
vide If -
*| ks - b5 Levelv Prig Eect
#1 Trigger * b
: High
Source Video / A -10 to 10V
A prlirig TV
Wide IF | T
Video V-Syne
Trace Time * 1
External
/ H-Syne
Delay Time - Trig Slope Toren
10.0 ms ™v Rige Fall Trig Level
. : =3.0v H-Sync
. Trig Slope
Time Span reten Rise Fall . odg
200 us Line Trig Slope H-Syne
1] | , Rige Palll | Line No.
reteus
20
retuzn reteun
Gave | i
h NTSC PAL
IGate Sweep
on  OEE return
W »[are setun
#2gate setup|
Gate Delay)| .
ctop eus | #] Trigger Source: Select a trigger source from Video, Wide
Gate
Length IF Video, External, TV and Line.
10 ms .. . . .
Restart #2 Gete Setup : Set gate conditions including Gate Delay, Gate
Gate End .
" e o Length, Gate End and Gate Trig Source.
Trace Time
Gate Trig, .
Trig Level T
2 Trig Ext
i_1z2] |Source | High | ¥Ezia
return w -10 to 10V
wide IF ,
Video re—— gl Exio TV
- / L ‘
External el v-Syne
Tiéc; T:’LmE
w —1
Delay Time ™ U R-Syne
| 10.0 ms | A —EVeD. .
Trig Level
Time Span =S.ov H-Synce
200 ug odg,
Trig Slope H-Syac
return reteun | Rige Fall Line No.
29
Trigger reteun
Freerun ™
Triggered ILSC PR
*
Gate Trig return
—Source |
return

= Set gate functions for controlling the sweep start trigger and the writing of waveform
data. Set the trigger mode, trigger source, trace time, delay time and time span. Select
On/Off, Stop and Restart of Gate Sweep. 4-23
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Menu Tree (19/28)

— Panel Key —————— Top menu } Lower menues
TV Moniter
TV Monitor
Change - <TV Monitor Screen>
inte
TV Monitor
Cuzrent ~ h_&sgi
Channel Ch Assicn |
19 / CCIR h_Aggi
UK TV
Adjust CCIR TV
Level Us v
China TV
Pre Ampl TS CATV
Qn_Off Italy TV
Sound
Volume . ITapan CATV]
10 Japan TV
Channel * User
Assign Usexr Define
lL.Japan TV | Define CATY
13§ | IV
return
return
Y Monitor 11] | return
[2] |
™ 31 |
NTSC DAL
» Display the received TV image on the monitor screen. Select
On/Off of Pre Ampl, TV system and Channel Assign.
offset
Freqg
1.R000ME
Setup ™ > Setup
User Load
Channel User
1 J2y Channel
Display
Pizectexy
JNERT
Dir Disp
Detail
Sutline
Save
User
Channel
* M
Load/Save em Card-1
Media {Upper
Slot)
return pem Card-2
: (Upper
1] | Slem)
return
2] |
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— Panel Key —+————— Top menu : Lower menues

Cop;

Copy Cont

Printer

Plottexr

Paper Feed

Stop Print

Plot
Rocation

Copy Cont

*

Printer
Set up

*

Plotter
Set up

”

. BME £ile
#l |Save Media

] 121

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

format).

SECTION 4 SOFT-KEY MENU

/
/
/
/
Drimeas /
/‘ /
/ Hp2228 /
/ /1 Plotter /
/
YE~600 HP-GL /
{ESC/P) GP-GL /
¥
Paper
Size
Magnify ) Location
12
Printer
Address Item
18
Plotter
return Address
i8
return
§
4

* Set Printer/Plotter to hard-copy the sc}een Set Printer/ ! \
Plotter, Printer (model)/Plotter (model), Paper Feed, \
Stop Printer, Plot Location Reset, etc.

iave M;dia
em Card-1
(Upper
glot)
Mem Card-2
{Lowsr
slot)

4 Paper Size

24
a3

Full
Size

Quarter
L Size |

return

Location

huto
1 11
I f1

[]

[1

return

-

Tcem

Trace

Scale

return

4-25



SECTION 4 SOFT-KEY MENU

Menu Tree (21/28)

— Panel Key ——— Top menu : Lower menues
soma | [pemnd | *» Demodulate the received signal and monitor-output it from the speaker.
2 Select AM, Narrow FM, Wide FM, TV (voice) and Volume.
Marrow FM
Wide FM

#1 Sets whether the coupled settings for RBW, VBW, etc., in frequency
B and time domain, independent or common.

oes #2 Changes screen color pattern.

Volume
5
lvscen ]
Couple
#1 Common
|IIndependnt|
* #-Disnlay
Display [Paramerex
Display
* vpe-1 ¥-change Clr
#2 Chanse
Colox Celer
Auto SWT [ Pattern} |
Hi-Ivl-Acc
Fast Clock Disp Color
* y/mid Pattern?
Power On
State Celer
Erase | Pattern3 |
Tiarn up
| Message ‘Color
[21 | \ | Patternd | ‘
*|———————————PPefine Clr
return Define *—Picony from
Oser Color) Cepy Color :
Prn from Color
M‘ A raturn Select Patternl
. k Item
BackCround| Color
Set Date ‘\q: ?at::mz
. on State Set Date | Red
M set Time I ' 15 Color
Zerc Span Bafore [—. | Year Patternd
Digital Power Off . Green
Analog [TSeg Time | 15 Color
Recall ¥Month Patternd
| Momory | Houz Blue
18
Freglomain Fixed Day
Lock State Minute return
Dniock return
Unlock
Count Seccnd
20 Recall . « Set various modes of systems of this
Memoxry No i
T2 1 I device.
return return Set Couple , Display, Color Pattern,
Define User Color, Time Sweep,
[ 1 (3]
S Power On State, etc.
4-26
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Menu Tree (22/28)

SECTION 4 SOFT-KEY MENU

* Execute calibration. Select an item from All Cal, Level Cal, Freq Cal, and

— Panel Key —p—— Top menu : Lower menues
L cal | cal
A1l cal FM Demod Cal.
Level Cal
Freg Cal
M Cal
QP/EMC Cal
Pre- * LT r
Selector
Tuning Auto tune
i1
Manual
cal =5
Freqg cal Preset.
tm_ Off
raturn
x*
cal status \ )
<Calibration status sc¢reens
x*
Mainte-
nanca
2] 1

4-27



SECTION 4 SOFT-KEY MENU |

Menu Tree (23/28)
— Panel Key ———— Top menu : Lower menues

= Set interfaces for external devices to connect. Select RS232C, Centronics or GPIB, and set the RS8232C interface,
GPIR address, etc.

Lnterface | R
* ®Rs232¢C
R8232C
Setup Baud Rate
GPIB ) 4800
My Address
L Parity
Even
Data Bits
Connect te ghits
Controller
8232¢C Stop bit
Connect to 1bit
Prt/Flt
Centronics
Commect to
Peripheral
GPIB 1 return
= Input a title to display on the screen.
Titis
Comment = Off, Clock. Title
Title
* —® < Edit Screen>>
Edit Title

4-28
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Menu Tree (24/28)

— Panel Key —————— Top menu } Lower menues
EMC 2B/ EMC
,‘Antenna F
QE/EMC o
on _ off 7 off
Ve
o) /
Det A Dipole
/
Average ////
Det g Log-1
Peak
Dat Log-2
REW
Manual
Lecp
RBW
Auto
return
1] ¢
. 1] 1
lop/EMC |
* Antenna F
#1
Tl Antenna User-1
factor #2
L4
Unit User=-2
User-3
User-4
[Unit
Setup *
dBm #3 Usexr
Antenna F
DD/EMC Cal
ARV raturn
| 12]
| 12]
ABnY
dBuv (emf)
SV
return

+ Set the functions for QP detection/EMC measurement.
#1 Correction on the frequency characteristic of the antenna to be used is
performed prior to 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.

SECTION 4 SOFT-KEY MENU

MP534A/651A

MPE35A

MPEE6A

MP414pP

Setup |
Load
User
Antenna F
Display
Directory
I Next
Dir Disp
Detail
cutline
Save
User
ntanns F

*

Load/Save|
Media

return

Madiz

fem Card-1
(Upper
Slot}
Mam Card-2
{Lower
Slot)

return

4-29
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Menu Tree (25/28)

-— Panel Key ———— Top menu ! Lower menues
Mem Card Mem Card _
B = Directory _
Directoxy * * |Eile Ope |
Trace ﬂ bisplay
LS ' Direstory
#] | Pormat \ * / | /Next |
"\ Correction, ) Dir Disp
. Detail
\ - Quzline
\ Mask
Template
/, Delete
- Define
* \ Menue File
Select Protectionl
Medi return
return
o[ | T T Format
Directory | Apply
L
#1 Formats memory card. P £ile
« Set Directory, Format and Media of the | antenna (Lower
memory card. . Slot)
Directory: Select a directory to display et
from Trace, Correction, Mask, Template
and Define Menus.
File Ope: Select an item from Display
. . . . return
n1rnr-tr\ry n"‘ n1sn nﬂ1ﬂfﬂ a'nr] E'I.ID
Directory, Dir Disp, Delete and File
Protection. return return
PIA E-Y
E,P‘I‘.ii. ETa
QO T2 .
= ) Rua BTa
| Prog List
PTA ' ) ®og Lis . (ETA
Libraxv !‘1 stop F
' Cursor Yes
\ L Us . 2
i‘.l Cursor No
‘[ Down 73
"‘5 Load
"\ off e
! Run
l"; etc. Fs
E _TS.
f £ etc.
\j Platb 11
{Next Page) [T eee

11 [4]
+ 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 ——— Top menu

(Previous page)

SECTION 4 SOFT-KEY MENU

1 Lower menues
- pon Lib
i = Lib =
i : il Bxec
Library /‘ = 2
| Memory | Cursex £
. * i Up / Run
Library !l /
File 1 Curser / st
; |_Down |/ P
! *
b Execute
4 Cont
i
“i Library
|_/Page | Reset
4 *{
| kY
\ Remove
1
return \‘
\\ return” ere
| \
|
\ \
| \
{
1 Li oV
Yes
\
l“.
i
i
.‘.
|
i
1
!
I
A |
Lil File
Cursor
Up return
Cursor
Down
Load
File
/Page
*l~— lcbeck File
Check File
Library
/Page
return
revurn 4-31




SECTION 4 SOFT-KEY MENU

Menu Tree (27/28)
— Panel Key —————— Top menu

Define

} Lower menues
Define
* - Def Menus .
#] | Dpefine seiect = ——W[Lib Pram |
Menus Source
* \ Lib Prom up
#2 | =dic \ Select
Menuy \ Source
Menu Dowrt
\ Select
\ Dest
N \\ Men Next Page
tnitialize \ \‘\
Menus \ Set source|
MR \ intg Dest
Load/Save| |\ N\ N\
Def Files| | \ \\ Delete
\' . Dest
4
Y returan
'-| return
\
\
\ N\
-\‘\ Edir Menu
i
i \ Select
\ ICe
\\
\ ————p=<Title edit screen>
\ Edit
\‘. E-kev Menyl
‘\ ——ecTitle edit screen>
\ Edit
‘\\ Menu Title
\ N
\\\ - Inizialize
\ return
| Yes
\l
y
\
‘.
\\
‘4"
\'|
h |
Def Fileg —
Load W
Def Memu . em Card-1
File {Upper
Display Ne Slot)
Directory plem Card-2
[Next {Lower
Dir Disp Siok)
Petail
¢ Set Define, Edit, Initialize and Load/Save. Save
Def Menu
#1 Define Menus: Select one from Source Menu, | i1,
. s : Select *
Source Library, Destination Menu, etc., and set | oad) Save
Definition/Delete for the user menu. —Media
#2 Edit Menu: Select a source and edit Menu Title, return

return




SECTION 4 SOFT-KEY MENU

Menu Tree (28/28)
—— Pane] Key ———— Top menu ! Lower menues

Preset » Initialize measurement parameters. Select one from All, Sweep, Trace, Level

Praset i
a1l and Frequ/Time.

Preset
Sweep
controll
Preset
Trace
Parameters
Preset
Level
Parameters
Preset
Freg/Time
Parameters

4-33
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SECTION 5
BASIC OPERATION PROCEDURE

Marker Operation

Check of the zone marker function

The "marker — CF" function check

"Measure" Function Check

Screen Hard Copy

5-3
5-3
5-4
5-4
55
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SECTION 5 BASIC OPERATION PROCEDURE

SECTION 5 |

BASIC OPERATION PROCEDURE

. . . . (I)  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

m . e ) . 3) set the signal to the center of the screen, and
500 MHz signal is applied to the input connector. ) ) ‘
. . . . 4) eniarge and display the signal.
Please read this manual while operating this

. (I) Marker operation
equipment.

Check of the zone marker function.
([_]:Panel key, ___ : Softkey) ne r function

The "marker — CF" function check.
<Actual operations> (J}II} "Measure” function check

(IV} Screen hard copy

Signal Display

.1 Turn the power on

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

Press key.

Press Preset All key in the menu.

The power is turned on/off only when the pow;\

WKR: 1. 516860z — AL e cy . :
s e Sade. - s switch is pressed for one second or more. This
frog= : : — prevents the power from being tumned on/off easily
[
P -
1! mistake.
e —PrEReT— by mis J
- Sweep "
Tty cortral 3 \
: ~Premet .
I et Trace When |panel| key (hard key) is pressed, the related
P P\ T Ty o POrassters £tk displ d
- -, “rraweT is di )
e 3 soft key menu is displaye J
ey Parameters
R —Wraawt
e Freg T . . . .
L sid ] 1 1 1] roranetens Famal resettings are enabled. This resetting
STz OMx oz oL ooganx .
, ncludes only the display-related resetting or the
Fig. 5-1

resetting of special modes such as zone sweep. )

5-3



SECTION 5 BASIC OPERATION PROCEDURE

Execute automatic calibraiion

Wait after switching on the power supply of the

machine (warm up pericd) till the internal temperature

becomes stable. This period is approximately 10

minutes.

After warm up, execute automatic calibration.

CAL

Press key then key.

Select All Cal from the menu displayed on the display.

MKR:z1.5120CH=z

—54.51cd8Bm RB 1MH=
RLV:—10. 00cdBm vB 1MHx
foge Vo

L
R
[
I
AR
]
[
| T
1 Lecuminolioh whvarthal ek =
Py
o [
P i
T T
' '
I
ST:0OH=
Fig. 52

Ca L

all cal
Level Cal
Freqg Cal

FM Cal

E3
Cal Status

Fre- =
s | ector

T i r
SPz 3. OQ0GH=Z [T 1 |

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

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

Set the signal to the center of the screen _

Press key.

MXR: 1. SI100HT

Pabic =-> CF

E )

ImE————
. STz OHx SP:3.00

Fig. 5-3

ms_t{_llg Size

Auto'r\un.\

Ghis reduce key operation iimes.

/V;r’hen pressing Frequency, Span, Amplitude or\
Coupled Function key(s) which is used frequently,
Center Frequency, Span, Reference Level, RBW
or VBW function is selected and numeric value
for the function can be entered into Entry area.

J

{ This display section is called Entry area. Selectina
the menu displays the cwrrent set value of the

parameter. The set value can be changed by

entering data in Entry area.

_




Press |Menu On/Off| key

MKR: 1. S168GHT oo =T s
-68. 89dBm RE 1HMex AT 1048
RLV: =10_ C0Bm VB 1MH ST _Zomw
T T Tr—m
—
PR
Q= oy
ROAGhZ |
—
P
Bl
l L 2
VT p e S e v - e g e e
L - 1.
vy
(] LR
i i
- b - e
571 OHx 5Pz 3. GOAGHZ
Fig. 5-4

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

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

MKKR: SOOMHE LCERUEOC,
-12. 93d6m RE 1MHx )
RLV: ~10. 00D, VB 1%+ Cantar
Wf B H oy
I l 4 S Svhamt
g Fl—ts
o el
I Stop
T f ¢ —_frea
¥ L3
il B l Fadk ~> CF
. . farto Turns
38
" . cF

ol
EF 2 300

Fig. 5-5

- _=t=p Sixcs
SpanE. 000 T4] 1

SECTION 5 BASIC OPERATION PROCEDURE

The display of the soft key menu.can be switched

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

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

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

Enlarge and display the signal |

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

MKR= SO0MHT PR .- L -L J—
=13. 03ciBm REB 1MHx
RLWV: —10. Q0S8Mm VB 1MHx Span
[ oge~ o s — i,
H . Tl Spln
FieG|Spah B ] 0
[aluin il o)
. ' Zuro Spin
HE
I Serplt=>
TR WHJUWW
! ' <=Scrall
R O
N \ Baact
- - e ——————
CFz000MHE Az 3. 006
Fig. 5-6
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Marker Operation

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

— e
Span

Full Span

Zaro Spdn

Scrolt->

MKR: S00. 001 0MHE
- :-gogg- o 1 OkcHx
RLV: =10, O0ctBm LY eblr
10g8” Y
i HHE
e | = + &
szn o * '
i
AT
TRt
of 5 e
Y
L4 LA M I

<=Serolil

Barmd

CF £t S00. QDOOMMH2

Span: SOOHT

Fig. 5-7

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

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

MRz 49T, B2 1 OMMT
-4 tSclfim

R V= =18, O L3 _e_._#a_ Barnd
g B RN A
¥ L)
L 1
- e
* M —————
‘ ..E:_
Ty
HEH Sereti-3
L~Serolt

GCF = 499 .. BOU0MHT

Scrot!

- Eﬁmsu% Sire

(I‘he soft key menu marked by an asterisk on thD
upper right indicates that the menu can further be
opened by pressing the key. Adversely, the soft
key menu not marked indicates that the menu
cannot be opened any more. 5o to speak; the end

Q" menu opening. )

KI'he following items can easily be checked by the\
soft key menu tab: How many pages of the soft
key menu being displayed currently are there?,
@d what page is displayed now? )

Go turn over the page, press key. )




e

Press key.

Pregs Peak Search key.
MKR:S00. 0030MHT Pl
Gzl @i .
RLV:==10. ¢ B L1
198 —r N Search

Hext Peak

' | Next Right
. Peak
1
+'”":"" Hext Left
T * Pedk
. Ty
i B ¥
! : T Marker ->
CF1455. BO0OMNT i S
Fig. 5-9

The marker fetches the signal.

Press Marker — key.

wich: 500 009 0HHx M it d
-12. Odctim RE 10icHx

RLU: =18 80ciAm VB Mie~ -> CF
fedar] .

« | 3 .

- .

H i

|

e 1. la _ - Zone
H » ]
CE 859, BOCONNT §pan='=?ud-u‘

Fig. 5-10

Press marker — CF key.

MKR:S00. 001 oMM HEcioge o2
—12.Z7cBm B 1 Ok
RLV: —10. 0CdBm Vi1 OikMr_ | M~ => CF
10 Y ]
HER e =3 LV
T i
di - OF
. . S+ Sixw
] [}
FBE Daltd Mcr
e => Span
- Zorne
ool o : =) Spon
HIER
T T return
IR —
B D

Fig. 5-11

SECTION 5 BASIC OPERATION PROCEDURE

4

* Advanced operation memo: It is convenient that\
the page can also be turned over by repeatedly
pressing the panel key. This methed is used when
key(s). such as key. has a number of
pages. Besides, the Freq/Ampl and Marker-related
keys do not turn over the page by repeatedly
pressing the panel key. For these keys, because
the first page is imporiant specially, it should

&always be displayed when the panel key is pressed)

(When the soft key menu is pressed, a menu?
function related to the menu is further displayed.
In this case, as shown in the figure on the left, the
thick line (the line on the preceding page) is
displayed at the left of the soft key menu. This
indicates that a2 new menu is overiapped with the

eding page.
\prec ing page y

—

The page opened by pressing the soft key can
return o the preceding page by the Return key.
Besides, it can be checked that which soft key
menu was pressed previously to open the current

menu, as the menu title is displayed on the upper

Qow of the soft key. y

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 [— CF |key.
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SECTION 5 BASIC OPERATION PROCEDURE

Press key and Preset All Parameters key in order.

Press key.

If the zero beat signal level (local feed though) 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.

MiKR: SIINHZ —
RLW -:3:'0_9& OB irais B
==10. 8 S
il | i Next Peak
Jm} —_
I i Mext Right
8 K : Puaic
y 1 - H
i 1HRT i Next Left
—— eI o e = e Peaic
uae
—
' ' *
M T f MErxer ~>
ST: GHE SP:@.000GHz TIT T .
Fig. 5-12

Press the key and Freguency Count key to set the function of high accuracy frequency measurement
of the marker points.

- ™~
f ; ; On/ \
Then, press the Count On key and start measurement. The soft-key menu display can be switched On/
Off by the key.
Fraq counts 00 MKz RB 1wz (—mR—veeas However, keys that condition setting is not
RiV: =10. O0cHm VS 1HHz Caounrt On . . o
podsAT. : possible unless a menu is On unconditionally
make the soft-key menu display On when pressing
1L : a panel key. J
Ik \ _/
T | Count Off f ] \
; o —_— From the screen after executing measurerment, press
Y hading | another panel key and change parameters, and then,
: . : atuen pressing again the| Measure| key will automatically
STz 0Hx i, I return to the menn of this screen and not to page 1
of the menu (page learning function).
Fig. 5-13

Q is a useful function when repeating measurement)

The frequency of marker points is displayed at the top left of the screen.
Incidentally, the internal counter correctly operates even at the full span condition, so an operation to reduce
frequency span otherwise required is not necessary in this model.
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Screen Hard Copy

The screen can be hard-c'opied with the VP-600 printer (Epson) via an RS232C interface, and the procedures
are described below:

)
2)

3)
4)

3)

6)
7
&)

)
-/

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

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

Press the key and then the key.

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

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

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

Press the key and then the |Copy Cont |key.
Press the Printer/Plotter key and select Printer.
Pregs the Printer Setun key, and then press the VP-600 key.

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

10} Press the key, and the currently displayed screen s hard-copied.

Rear panel

B chrvarle D

Printer

ol
)

Fig. 5-14
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SECTION 6
PERFORMANCE TESTS

In this chapter, measuring instruments, setup and operations necessary for conducting performance tests of MS2650/2660
series equipped with a reference oscillator (Option 01) are described. Note that with regard to performance tests of sideband
noise Ievel, mean noise level and second harmonic distortion, the standard of measured objects differ between MS2651A/
MS2653A and MS2661 A/2663A.
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SECTION & PERFORMANCE TESTS

SECTION 6
PERFORMANCE TESTS

Requirement for Performance Tests

Performance tests are used as preventive maintenance to prevent degradation of the MS2650/MS2660 series
performance before it occurs.

Use the performance tests whenever necessary such as at acceptance and periodic inspection of the MS2650/
MS2660 series and 1o verify performance after repair. Execute the performance tests listed below to verify the
MS2650/M 82660 series performance at acceptance inspection, periodic inspection and after repair.

= Reference oscillator frequency stability
» Center frequency display accuracy'

» Frequency span display accuracy

* Resolution bandwidth and selectivity

= Sideband noise level

» Frequency measurement accuracy

* Amplitude display linearity

* Frequency response

= Reference level accuracy

* Average noise level

= Second harmonic distortion

+ Resolution bandwidth ( RBW ) switching error
« Input atenuator switching error

« Sweep time and time span accuracy

* TG output level

Execute the performance tests at regular intervals as preventive mainienance for important evaluation items.
We recominend that ihe performance be inspecied regulaily 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

Required Performance T Test item
name { Model name )
Synthesized signal » Frequency range 100 MHz to | Frequency-span display accuracy
generator 1 GHz Resolution of 1 Hz | Resolution bandwidth, selectivity
(MG36334.) possible Sideband noise
. ge — 2 . o
g;:sm level range — 20 10 0 Amplitude display linearity
Resolution of 0.1 dB possible | Reference-level accuracy
+ SSB phase noise Second-harmonic distortion
= 130dBc/Hz. Resolution-bandwidth switching
( at 10 kHz offset ) error
- Se?°“d harmonic Input-attenuator switching error
=30dBc '

) ) Sweep-time and time-span accurac
¢ Amplitude modulation s P 4

(0% to 100%, 0.1 t0 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

( WILTRON 67698 with Resolution of 2 kHz possible Frequency measurement accuracy
Optior 2C ) . * Output Jevel range F -
— 2010 0 dBm TeqUEncy Tesponse

Resolution of 0.1 dB possible | 11Me-span accuracy
s Pulse modulation possible
Pulse width: 0.5 to 10 ¢ sec

Renatitive cyglg: 5 o sec to

Sl (=LOR R0

5 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

¥ Extracts part of performance which can cover the measurement range of the test item.
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Instruments Required for Performance Test ( 2/2)

Recommended instrument
name ( Model name )

Required Performance ¥

Test item

Power meter ( MLAB03A )

Power sensor { MA4601A)

Power sensor ( MA47014.)

Power Sensor ( MA4602A)

+ Main instrument accuracy
=+ 0.02 dB

= Frequency range
100 kHz to 3 GHz
{ depending on the power
sensor type )

= Frequency range
100 kHz to 2 GHz

* Measurement power range
— 30t0 +10 dBm

+ Input connector
N type

= Frequency range
10 MHz t0 8.1 GHz

* Measurement power range
— 3010 +10 dBm

= Input connector
Nype

» Frequency range
100 kHz 10 3 GHz

* Measurement power range
— 60to — 30dBm

= Input connector
N type

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

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

TG output level

50 ) terminator
(MP752A)

50 £ terminator
WILTRON ( 28KF50)

+ Frequency range
DCtw85GHz

* VSWR

=12

+ Frequency range
DC108.1 GHz
* VSWR
=115

Average noise level

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

Attenuation
= 70dB ( at frequency: 2 X
(10 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
+ Stability
=1 X 107%/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

Performance Test

The warm-up time depends on the test item. For test item other than oscillator frequency, warm-up the equipment
for at least for thirty minutes and test the performance after the MS2650/MS2660 series stabilizes completely.
Also, begin measurement afier 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
fluctuation, 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 1s not to mount Option 01, this test is not available since there is no 10 MHz reference buffer output.

(1) Specifications (Option 01 )'
B Reference oscillator
+ Frequency: 10 MHz

-~ Aging rate: =42 X 107%/ day
After 24 hour warmm-up at 25°C = 5°C

» Temperature stability: =z 5 X 10~ %at 0 and 50°C referred to frequency at 25°C

(2) Test instruments

» Frequency counter: MF1601A
. = FPrequency standard:  with stability of £+ 1 X 1077/ day

6-6



(3) Setup
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(4) Procedure

10 MHz STD
Buff Qut

SECTION &8 PERFORMANCE TESTS

Frequency standard

CQUTPUT
Fregquency counter
MF1601A
FREQ STD
INPUT 10 MHz IN

Reference Oscillator Frequency Stability Test

Aging rate / day: Test this at the ambient temperature & 2°C in a vibration-free place.

Step

Procedure

1

Set the change over switch ( FREQ STD: INT / EXT ) on the MF1601 A counter rear panel 10

EXT.

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

switch on the spectrum 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 }
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Temperature stability: Test this performance in a vibration-free constant-temperature chamber.

Step Procedure
1 Set up the specrrum analyzer in a constant-temperature chamber at 25°C in the same setup.
2 Set the LINE and Power switches on the spectrum analyzer to On 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.

(counter reading at 50°C) — {counter reading at 25C)

Frequency stability =
{counter reading at 25C)

7 Change the chamber temperature to 0°C and repeat steps 5 and 6.

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 frequency ) and SPAN. At this time, check
that 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.
(1) Specifications

» Center frequency accuracy: = ( Indicated frequency X reference frequency accuracy + span X span
accuracy + 100 Hz ) ; * Span = 10 kHz ( after calibration )
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(3)

Test instruments

SECTION 6 PERFORMANCE TESTS

» Synthesized signal generator: Wiltron 6769A

Setup

MKR : 500.0010MHz

‘— Marker display frequency

) SEXRDUM JIN 20038

=

1
i 10 MHz STD RF Input
v Buff Cut
! (Note)
: Coaxial adaptor /y[]
CF : S500MHz Span: 2kHz " (NP - SMA-J)
Synthesized signal
generator
! Known reference frequency
Witzron J { used as center frequency reference }
6789A
RF OUTPUT \
10 MHz REF INPUT Coaxial cable

{ SMA-type connecter }

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 external 10 MHz frequency standard to the main body
and signal generator, as shown below.

MS2650/

> MS2660 series
10 MHz 10 MHz STD 10 MHz REF INPUT
Fraquency
Standard
2X10‘9/day

h

Signat Generator

10 MHz REF INPUT
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{4) Precautions

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

(5} Procedure

6-10

Step Procedure

1 Press the spectrum anaiyzer [ Preset } key.

2 Operate Freq Cal.

3 Set the signal generator output frequency equal to the center frequency { 500 MHz ) in the
following tabie.

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 & for other combination of the center frequency and span according to.the
combinations shown in the following table.

Center frequency display accuracy test

+ MS2651A/2661A

Signal Center Span Center frequency
generator | frequency frequency |Minimum value | Maker value | Maximam value
10 kHz 499.999 65 500.000 35
500 MHz 500 MHz | 200kHz 499.994 90 500.005 10
100 MHz 497.4%9 90 502.500 10
+ MS2653A/2663A
Signal Center Span Band Center frequency
generator| frequency| frequency Minimum value | Maker value | Maximam value
10 kiz 499.999 65 Mkz 500.000 35 Mkz
500 MHz | 500 MHz | 200kiHz | 0(l) [ 499.994 50 MHz 500.005 10 MHz
100 MHz 497.499 90 MHz 502.500 10 MHz
10kHz 4.99% 999 65 GHz 5.000 000 35 GHz
5GHz 5GHz 200kHz | 1-(1) | 4.999 994 90 GHz 5.000 005 10 GHz
100 MHz 4.997 499 90 GHz 5.002 500 10 GHz
10 kHz 7.499 999 65 GHz 7.500 000 35 GHz
500MHz | 500MH=z 200kHz | 1% (1} 7.499 994 90 GHz 7.500005 10 GHz
100 MHz 7.497 499 90 GHz 7.502 500 10 GHz
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Frequency span readout accuracy

Using the setup shown in the figure below. set the frequencies corresponding the 1st and Sth division from the
left side of the screen scale with the SG. The frequency difference between the peak levels at the 1st and 9th
divisions is equal to the frequency span X 0.8.

(1) Specifications

» Frequency span accuracy: £ 2.5% ( span = 10kHz )

(2) Test instrument

« Synthesized signal generator: MG3633A

Wiltron 6769A
(3) Setup
Measure freguency — _J\}
difference with SG Q o e LI _ Y =
& E|===] O S
2 =" \®,
/ il c e
o222 350e.
= S EEE e
/ \ / \ \\ — S| SO RO B
\ / L — & Hh
\ 7 - A—»_]j
\ T R
) /
\ / 10 MHzSTD RF Input
Buif Qut
(Note) Coaxial adaptor
{N-P - SMA-J : —-’l
Only when 6769A s ]
used )
CF : 1.000 000GHz Span : 1kHz
Synthesized signal
genearator
—
REF IN 3G
RF OUTPUT \

Coaxial adaptor
{ N-type connector: When MG3633A is used )
{ SMA connector: When 676394 is used }

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 external 10 MHz frequency standard to the main body and
signal generator. :
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(4)

(3)

6-12

Precautions

Set the signal generator output level to approx. 0 to — 10 dBm.

Procedure
Step Procedure -

1 Press the [ Preset ] key.

2 Operate Freq Cal.

3 . Connect the MG3633A output to the spectrum analyzer RF Input.

4 Set the spectrum analyzer as shown below:
SPAN e e e 20 kHz
Center Freg o, 1000 MHz

5 Set the MG3633A output frequency to the f; frequency ( 096.992 MHz } shown in the table on
the next page.

6 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 f".

7  After setting the MG3633A output frequency to the {, frequency ( 1000.008 MHz ), adjnst it
to set the spectrum peak at the 9th division.
Remember the frequency as f,'.

8 Calculate ( f,—1,"}/ 0.8 and check that the value is within the specified range ( minimum 1o
maximum values ) shown in the table on the next page.

a

Repeat steps 4 through 8 for each frequency span with 1 GHz center frequency shown in the
table on the next page. ‘
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Frequency-Span Readout-Accuracy Test

MS2651A/MS2661A Signal generator
Center Mintmum | f'-f ' | Maximum
Span i f, 21
frequency 1 value 0.8 value
20kHz 0.999 99 2 GHz 1.000 008 GHz 19.5kHz 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 8 GHz 1.95 MHz 2.05 MHz
10 MHz 0.996 GHz 1.004 GHz 9.75 MHz 10.25 MHz
100 MHz | 0.96GHz 1.04 GHz 97.5 MHz 102.5 MHz
2 GHz 0.2 GHz 1.8 GHz 1.95 GHz 2.05 GHz
MS2653A/MS2663A Signal generator
Center Minimum | f,'-f,' | Maximum
Span f f,
frequency o value 0.8 value
20kHz 0.999 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 2 MHz 0.999 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 0.2GHz 1.8 GHz 1.95 GHz 2.05 GHz
100 kHz 421 GHz 429 GHz 97.5 MHz 102.5 MHz
425 GHz | 1 MHz 3.85GHz 4.65 GHz 0.975 GHz 1.025 GHz
8.5 MHz 0.85 GHz 7.65 GHz 8.2875 GHz 8.7125 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

below.

60 dB bandwidth ( Hz )

Selectivity = -
3 dB bandwidth { Hz )
©
=
21
g / I \
g ] 3dB T
3dB
bandwidth 60d8
60dB | l
/ pandwidin }
1 \ -
R —— 1
Center frequency Frequency

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

(1) Specifications

* Selectivity (60 dB /3 dB bandwidth ): = 15:1(1MHz, 5 MHz )
=10:1 (1, 3,10, 30, 100, 300 kHz )

(2) Test instrument

» Synthesized signal generator: - MG3633A

6-14



s

(3) Setup

=
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10MHz STD RF Input

Buff Out

{ Note )

Coaxial cabl Coaxial cabie,
{BNC connector) . {N-type connector)
¥Y_REF-IN
MG3633A

QUTPUT 100 MHz

SECTION 6 PERFORMANCE TESTS

BMER101MHz  0.00de

/ \\
{/ \
*L(— 3d8 |
l i bandwidth

{ a ) Resolution bandwidth

Z4.498MHz  0.00dE

- £0d8 —
} bandwidth \
) S”
L LA S . Y
{b)60 dB dropped bandwidth

Resolution Bandwidth / Seléctivity 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 FIeq ...oooveeeeereeeseninereecreeecennenns 100 MHz
SPAN vt eeerr e e e e 10 MHz
RBW ( MANUAL ) e 5 MHz
Scale e LOG 1dB /div
4 Press the [ — RLV ] key and march the peak of the signal trace to the top line ( REF LEVEL

) on the screen.

5 Press the [ Signal ] key to execute a single
sweep, then check that the single sweep has
been completed.

6 After pressing the Measure key, operate Qcc y £ N
BW Measure and Setup and display the setu V4 \
menu of occupied frequency bandwidth mea- : { B
surement. ?H
7 Select XdB Down and set it to 3 dB. £ : A
8 Press Return to return to the Ccc BW Measure l \\
menu, and then press Execute. l :
9 The 3 dB resolution bandwidth value is displayed 1 \
in the upper left-hand comer of the screen. J :
ill in this value in the table on the next page.
le— 388 —>

_ bandwidth
10 Repeat steps 3 to 9 for the frequencies other than

the resolution bandwidth 5 MHz and the fre- :
quency span 10 MHz according to the combina- Bandwidth Measurement
tions of resolution bandwidth and frequency span

shown in the table on the next page.
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Resolution Bandwidth (3 dB )

Resolution bandwidth

Frequency span

3 dB bandwidth

5 MHz

1 MHz
300 kHz
100kHz
30kHz
10kHz
3kHz
1 kHz

10 MH=z

5 MHz
500 kHz
200 kHz
50kHz
20 kHz
5kHz
2kHz
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(b) Resolution bandwidth selectivity

Step

Procedure

1

10

Set the spectrum analyzer as shown below:

Center Freq oo 100 MHz
SDAN «cvrmeerae et s 200 MHz
RBW ( MANUAL ) oooceeerecerrcrnnsrescnen 5 MHz

Press the [ —RLV ] key to match the peak of the
signal trace to the top line ( REF LEVEL } on the
screen.

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

After pressing the Measure key, operate Occ BW

Measure and Setup and display the setup menu of

I NHBERER

occupied frequency bandwidth measurement. T 1 T

Select XdB Down and set it to 60 dB. s

' l-(— B —-,i
Press Return to return to the Occ BW Measure ba:gmgidth

menu, and then press Execute.

60 dB Bandwidth Measurement .
The 60 dB resolution bandwidth value is displayed

in the upper left-hand corner of the screen.
Fill in this value in the table on the next page.

Repeat steps 1 to 7 for the frequencies other than the resolution bandwidth 5 MHz and the
frequency span 100 MHz according to the combinations of resolution bandwidth and fre-
quency span shown in the table on the next page.

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.

For each resolution bandwidth in the table on the next page, confirin that the value calculated
from (60 dB BW /3dBBW )is = 150r = 12.
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Selectivity Test ( 60 dB / 3 dB Bandwidth Ratio )

SECTION 6 PERFORMANCE TESTS

Resolution

Frequency | Video Freguency Frequency Frequency

bandwidth span span span span span
5 MHz 200 MHz 100 Hz
1 MHz 50 MHz 100 Hz
300kHz | 20 MHz 100 Hz
100kHz | 10 MHz 100 Hz
30kHz 200 kHz 100 Hz
10kHz 100 kH=z 100 Hz
3kHz 20kHz 100 Hz
1kHz 10kHz 10Hz
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Sideband noise

(1)

(@)

(3)

6-20

‘When the resolution bandwidth is set to a fixed value and a signal that has far less sideband-noise level] than the
equipment 1o be tested is input, check the level of the ncise as compared to the peak signal ( dBc ) at the
specified frequency away from the peak.

Sideband

noise

4 \
LaREE T
L ]
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; MS2661A/2663A)
— 90 dBc / Hz { Frequency: 1 GHz, 10 kHz offset; MS2651A/2653A )

* Signal generator: MG3633A Synthesized Signal Generator

Setup

Coaxial cable
( BNC connector )

Synthesized signal i

generator

8G

RF QUTPUT

10MHz STD

Buff Out
( Note )

RF input

Coaxial cable
{ N -type connector )

Sideband Noise Test



(4) Procedure

SECTION 8 PERFORMANCE TESTS

Step

Procedure

1

2

10

11

Press the [ Preset ] key.
Operate All Cal.
Set the MG3633A output to 1000 MHz and 0 dBm.

Set the spectrum analyzer as shown below:

Center Freq ..oocvmncnceciiincens 1.000 010 GHz
SPAN .t 25kHz
Reference Level v vvcvrvveerevereeenevens 0 dBm
N2 110 E:1C0; VSR 104dB
RBW ..o e 1 kHz
VBW e e 10 Hz
DET MODE ..ooeoeeeeeeeemeeeeee e eieeeeacas SAMPLE

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

Press the [ — RLV ] key to match the peak of the
signal trace to the top line ( REF LEVEL ) on the
screem.

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

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

Set Zone Width of Marker to Spot.

g

— ]

CF :1.600 010GHz Span : 25kHz

Press the [ Marker ] key, then wrn the rotary knob  Sideband Noise Measurement

10 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 dBc/Hz or less { MS2661A/2663A ) or —90dBC/Hz

or less
(MS2651A/2653A ).
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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 built-in counter (Option 03) with the higher-S/N signal, and test the frequency measurement accuracy
using Count On mode. (This test cannot be performed without Option 03.)

(1) Specifications

= Accuracy: = ( Readout frequency X reference oscillator accuracy = ( 1 count })
=  Regolurion: 1Hz 10Hz 100Hz 1 kHz

(2) Test instrument

+ Signal generator: Wiltron 67694

(3) Setup

SEXESIE MK LA ST

REF 10MHz Reference
Wiltron IN Buifered out
B769A T (Note)
Coaxial cable

{ BNC connector )
RF Input

QUTPUT 500 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 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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SECTION § PERFORMANCE TESTS

i r”

Step Procedure
1 Press the [ Preset | key.
2 Set the 6769A to 500 MHz and — 10 dBm.
3 Set the spectrum analyzer as shown below:
Center Freq oo reerseneeecensans 500 MHz
SPAN et e ene e S5kHz
Y 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 Confirm that the FREQ reading at the upper-left of
the screen is the RF INPUT frequency 500 MHz +
1 Hz or less. \
6 Change the counter resolution to 10 Hz and confirm ’ \
that the Freq reading is 300 MHz = 10 Hz or less.
7 * Change the counter resolution to 100 Hz and

confirm that the Freq reading is 500 MHz + 100
Hz or less.

1,7,

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

CF : 500MHz Span : 5kHz

Frequency Measurement
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Amplitude display linearity

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

Input the correct level signal to the RF Input via an external attenuator 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
» MS2651A/2661A
LOG: £25dBforOto — 90dB (RBW = 10kHz)
£ 1.5dBfor0to — 85dB (RBW = 10kHz)
' 1dBfor0to —70dB {( RBW = 100 kHz)
T 03dBforOto —20(RBW = 1 MHz)
+ MS2653A/2663A
LOG: £25dBfor0to — 90dB (RBW = 10kHz)
: *+ 1.5dB for0to — 85dB (RBW = 10kHz)

= 1dBfor0to — 70dB ( RBW = 100 kHz)
*+04dBforOto — 20 (RBW = 1 MHz)

(2) Testinstruments

* Signal generator: MG3633A
+  Attenuator: MNS510C
(3} Setup
'7— AEEESUE MSoGiL 0 _ y
[I i F
& o
) @
P @
& S
Signal generator Attenuator = =
MG3633A MN510C x
3G ATT -
RF QUTPUT INPUT] QUTPUT

N

Coaxial cable ( N - type connector )

Amplitude Display Linearity Test
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(4} Procedure

LOG display linearity
Step Procedure
1 Press the [ Preset ] key.
2 Operate All Cal.
3 Set the MG3633A to 100 MHz and 0 dBm.
4 Set the MN510C to 0 dB.
5 Set the spectrum analyzer as shown below:
Center FIeq .veeericeeemercmnnscmrerrrsasssns 100 MHz
] o7 OO OO 10 kHz
Reference Level ....ooevvvcvcorrcreeecieee 0 dBm
ALBIUALOT o eeverermrerererersaseemecssesreseeeeseesemeneas 10dB
RBW ..ottt e 3kHz
VBW et resnss s s ben s 300 Hz
6 Press the [ — CF ] key to set the spectrum waveform peak to the center of the screen.
7 Adjust the MG3633A output level so that the marker level reading is 0.0 dBm.
8 Press the [ Marker | key sequentially to set the marker to & marker after the sweep 1s 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 5dB. An error
is determined as calibrated ATT 3 dB value + A marker level.

10 Add a marker level corresponding to the calibrated ATT value when ATT is set as 1010 90
DB (with 5 dB steps) and determine the error.

—5.04dB

e R B R
( 5 dB corrected value ) + ( Marker level )

ATT 0dB reference

{ a ) Reference Point Setting

(b )_\.Marker Level when ATT is 5
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Log Display Linearity ( 10 dB / div)

ATT
setting
(dB)

A

B

ATT

calibration
value { dB)

amarker level
(dB)

Error ( dB )=A+B

10
15
20
25
30
35
40
45
50
55
60
65
70
75
80
85
90

0 ( reference )

ARRRRRRRRRRRRRENY
ANRREERRRRREREY

0 ( reference)

0 ( reference )

R

6-27



SECTION & PERFORMANCE TESTS

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:
« MS2651A/2661A At 100 MHz, input ATT 10 dB and temperature range 18 10 28°C
=0.5dB (100 kHzt0 3 GHz )

= MS2653A/2663A =+ 0.5dB (100 kHz to 3.2 GHz, band 0, based on 100 MHz, input attenuator: 10

dB, temperature range: 18 to 28 °C)

+ 1.5 dB (9 to 100 kHz, band 0, based on 100 MHz, input attenuator: 10 dB.
temperature range: 18 to 28 °C)

= 1.5dB (3.1 to 8.1 GHz, band 1-/1+, based on 100 MHz, input attenuator: 10
dB, temperature range: 18 to 28 °C)

= 1.0 dB (100 kHz to 3.2 GHz, band 0, input attennator: 10 to 50 dB)

4 3.0dB (3.1 t0 8.1 GHz, band 1-/1+, input attenuator: 10 to 50 dB)

* For band 1- and 1+, after the preselector is tuned.....

(2) Test instruments

+ Signal generator: Wiltron 6769A
+  Power meter: ML4803A
= Power sensor: MA4601A (For the MS2651A/2661A)

MA4701A (For the MS2653A/2663A)

(3) Setup
Coaxial cable
( BNC connector )
Power meter
REF 10MHz STD
IN Buff Out
E769A ML4803A
( Note }
QUTPUT INPUT
| | MAZ601A
\ i I_ L — 1 | ma4701A
Coaxial adaptor C;a;jal :dla S}tor Power sensor
Coaxial cable (N-PISMAJ) ( ] )
{ SMA connecter )

(Note)  If there is no buffer cutput 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 & PERFORMANCE TESTS

{a} Calibration of signal-generator 67639A

Step Procedure
1 Set the 6769A as shown below:
OUTPUT FREQ ......coooireerrierccermeecenes 100 MHz
OUTPUT LEVEL ....ccooviriciereeen —10dBm
2 Connect the 6769A output to the power sensor input with a2 coaxial cable.
3 Read the power meter display.
4 Change the 6769A output frequency as shown in the tables on the next page and read the

power meter 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

N

G}

[-}]

Connect the 6769A OUTPUT to the spectrum analyzer RF Input with a coaxial cable.
Presg the gpectrum analyzer [ Preget | key.
Perform ali calibration.

Set the spectrum analyzer as shown below:

Center Freq oo 100 MHz
R o7 £ OO 200 kHz
Reference Level ..o —10dBm

Press the [ — CF ] key.
Sei the marker mode to delia marker.

Set the spectrum analyzer center frequency as shown in the tables on the next page, then
obtain the deviation from the formula below by reading the delta marker level at each fre-
quency.

Deviation = Delta marker level reading —Measurement frequency calibration value
For Band 1- and 1+, the preselector is peaked. (See Chapter 8 of Vol.2, "Detailed Panel
Operation."

6-29



SECTION &8 PERFORMANCE TESTS

6-30

Frequency Response

Calibration value { dBm ) Marker level { dB ) Deviation ( dB)

Frequency
100 MHz
200 MHz
500 MHz

1 GHz
1.5GHz

2 GHz

0 dB (reference) 0 dB (reference) 0 dB (reference)

Frequency Response {(Band 0)

Calibration value ( dBm ) Marker level { dB) Deviation { dB )

Frequency
100 MHz
200 MHz

500 MEz
1 GHz

1.5 GHz

2 GHz
3GHz

0 dB (reference) (0 dB (reference) 0 dB (reference)

Frequency Response (Band 1-)

Frequency

Calibration value ( dBm ) Marker level { dB ) Deviation ( dB)

3.1 GHz
4 GHz
5 GHz
6 GHz
6.5 GHz

Frequency Response (Band 1+)

Frequency

Calibration value { dBm ) Marker level { dB ) Deviation { dB)

6.5 GHz
7 GHz
7.5GHz
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/MS2660 series.

(1) Specifications

» Reference level accuracy: At 100 MHz frequency and 2 MHz span after automatic calibrarion
( Resolution bandwidih, video bandwidth and sweep time set to AUTO )
+ MS2651A/2661A =+ 03dB(0to —49.9dBm)

=+0754dB (— 69910 — 50dBm, 0.1 to+30dBm)
£+15dB (— 80t —70dBm)

* MS2653A/2663A =+ 04dB(0tc —49.9dBm)
=£075dB ( — 69910 — 50dBm, 0.1t0+30dBm)
=+ 15dB (—80to —70dBm)

(2) Test instrumentis

« Signal generator: MG3633A

= Attenuator: MN510C

* Power sensor: MA4601A

+  Power meter: MLA4B03A
(3) Setup Coaxial cable

{ BNC connector }

REF ] 10MHz STD
IN v Buff Out
{ Maoie )
MG3633A MNS10C
8G . ATT
AF Input
RF QUTPUT INPUT OUTPUT
\ / Power meter
Coaxial cable ML4S03A
{ N connecter )
PM

JINPU'T
T [P

Coaxial adaptor
{N-J - N-J )

Power sensor

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 to the main body and
signal generator.
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(4)

(5)

6-32

Precautions

1) Set the resolution bandwidth, video bandwidth 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

b

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 ievel 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 anaiyzer as shown below:

(O3, 115 i 5 ¢TI 100 MHz
SPAN e e 2MHz
Reference Level ..vevcnrniseecmareecensnnes 0dBm

Press the [ — CF] to move the pezk point of the spectrum waveform 1o 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 below and

read the marker level each time.

Reference level
setting

Marker level
value

Calibrated
attenuation value

Error

0 dBm

—10dBm

—20dBm

—30dBm

—40 dBm

—50dBm

—60dBm

—70 dBm

—80 dBm.

10

Find the error from the following equation.

Error = marker level value — reference level set value — calibrated aftenuation value
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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 | kHz resolution bandwidth, 1 Hz video bandwidth, and 0 dB input attenuator:

- MS2661A
= —115dBm {1 MHztw 1 GHz )
= —115dBm + f[GHz] dB (1 GHz = )
- MS2651A
= — 110dBm (1 MHz to 1 GHz )
= —110dBm+f[GHz]dB(1GHz £ )
- MS2663A
= — 115dBm{ ] MHzto 1 GHz)
< ~115dBm+1.5f GHz] dB (1 to 3.1 GHz, Band 0)
£ — 115dBm +0.5f[GHz] dB (3.1t0 8.1 GHz, Band 1)
- MS2633A
= —110dBm (i1 MHzto 1 GHz )
= — 110dBm +f [GHz] dB (1 to 3.1 GHz, Band 0)
= —110dBm +0.5f[GHz] dB (3.1t08.1 GHz,Band 1)
(2) Test instruments
« 50 Q terminator: MP752A (For the MS2651A/2661A)

WILTRON 28KF50(For the MS2653A/2663A)

(3) Setup

RF Input

50Q terminator
(Terminates RF Input)

Average Noise Level Test
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SECTION 6 PERFORMANCE TESTS

Step

Procedure

1

2

o

10

Rl

12

Press the spectrumn analyzer [ Preset ] key.
Operate All Cal.
Terminate the RF Input with a 50 (2 terminator.

Set the spectrum analyzer as shown below:

SLATt Freq ove e 1 MHz
Stop Freq oot b st s 1 GHz
Reference Level ..voerrencecnnnccnnnennns —40 dBm
AENUAIOT ..o cvererearresesnannserrsesesessssaesrrssers 0dB
RBW oot cene s see s seessssennns 30 kHz
VBW et smre e seesassermas e senes 3kHz
DEteCtion .oeeeeeeree e s Sample

Press the [ Single ] key to execute a single sweep.

Press the [ — CF ] key to set the frequency at the peak Jevel of the spectrum to the center
frequency.

Press the [ Shift ] key and then the [ Single 1 key to execute 2 continuous sweep.

Set the spectrum analyzer as shown below : { Time Domain )

SPAN cererereereei e e et s 0H:z
Reference Level ................................ —100 dBm
R W e e e s 1kHz
VBW st s s e e nnanens 1Hz

Press [ Time 1, 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
MS2651A/MS2861A setting Average noise level
; MS2651A/MS2661A
START FREQ STOP FREQ Marker reading specification
1 MHz 1 GHz — 110 dBm/—115 dBm
- 109 o — 108 dBm/
1 GHz 2GHz —ildw —113dBm
MS2653A/MS2663A setting Average noise level
s MS2653A/MS2663A
START FREQ STOP FREQ Marker reading specification
1 MHz 1 GHz -115 dBm/~110 dBm
~[13.5dBm10-112dBm
1 GHz 2 GHz ~118.5 dBm to —107 dBm
: -113dBmtw-112 dBm
4 MHz 6 GHz 118 dBm to 107 dBm
~111.5dBmto~111 dBm
7 GHz § GHz ~106.5 dBm to —106 dBm

12 Repeat sieps 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 analyzer input-mixer non-linearity and are displayed on the screen.

The second harmonic level is the highest harmonic displayed on the MS2650/MS2660 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 least 20 dB below ] ) to the spectrum analyzer and measure the level difference between
the fundamental wave and the second harmonic. If a low-distortion signal scurce cannot be obtained, apply a low-
distortion signal to the spectrum analyzer after passing the signal through a low-pass filter ( LPF ).

(1) Specifications

¢ Second harmonic distortion:

» MS2661A At mixer input level — 30 dBm:
= — 60 dBc ¢input frequency 10 to 200 MHz)
= — 75 dBc (input frequency 200 to 1500 MHz)
= — 80 dBc (input frequency 800 to 1000 MHz)

+ MS2651A At muxer input level — 30 dBm:
= — 55 dBc (input frequency 10 to 100 MHz)
= — 60 dBc (input frequency 100 to 1500 MHz)

+ MS2663A At mixer input level — 30 dBm:
= — 60 dRc (10 to 200 MHz, Band 0)
= — 75dBc(0.2t0 1.3 GHz, Band 0)
= — 70dBc (1.3 to 1.55 GHz, Band 0}
=— 80dBc (0.8 tol GHz, Band O)
At mixer input level — 20 dBm:
= — 100 dBc (1.55 10 4.05 GHz, Band 1-/1+)
« MS2633A At mixer input level — 30 dBm:
‘= — 55 dB¢ (10 to 100 MHz)
= — 60 dBc (0.1 101.55 GHz)
At mixer input level — 20 dBm:
= — 100 dBc (1.55 to 4.05 GHz, Band 1-/1+)

(2) Testinstruments

Pl Vgl

» Signal generator: - MG3633A

+ LPF: . With attenuation of 70 dB or more at twice the fundamental frequencies
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(3) Setup
3 | AR VS,
N Bli=i
= Oll=—l=>
° S
i =i
= Se=c
&5 9228k
: - | SEBE
Signal generator Low-pass filter :{ 0 Eﬂ
ME3633A
LPF
sSG RF Input
RF OUTPUT INPUT! OUTPUT ‘
Coaxial cable

{ N connector }

Second Harmonic Distortion Test

(4) Procedure

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 ..o 10 MHz
SPAN .t 10 kHz
Reference Level .occoecvvervrcnncvnenens —30dBm
ATENUATOL creecireeerracavesenerrressssssresessssassseoss 0dB
6 Adjust 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 - g3
waveform and make the marker the 2 marker.

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 differ-

ence between the fundamental wave and the second
harmonic. ‘

If the level difference is 80 dB or more, set the REF
LEVEL to —30 dBm. Confirm that the ATT set

value is 0 dB. Lk !”I m” !l” IZW

9 Set the LPF cut-off frequency to approx. 1.2 GHz.

10 Set the SG as follows:

OUTPUT FREQ ...coreererimrreeecrmeereeeeenes 1 GHz

OUTPUT LEVEL .o —30dBm
1 Set the spectrum analyzer as follows:

Center FIeq ..o snaseeane 1 GHz

SPAN et e 10 kHz

Reference Level .vveriiicccncincccnncnan. —30dBm

ATENUALOT «.evereresircrsserasserarrarsresaserersaseseonseses 0dB

12 Repeats steps 6 to 8.
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(

Resolution bandwidth ( RBW ) switching error

When the resolation bandwidth ( RBW ) ts switched, its level error at the peak point is measured.
(1} Specifications

« Resolution bandwidth switching error;: = 0.3 dB

+ 0.4 dB (For MS2653A/2663A, RBW=5 MHz)
(2) Setup

"Coaxial cable ~
{ BNC connector ) [ P N —
& [=]
= O
e o
=
10MHz STD “ =
IN Buff Out m
MG3833A  RE 5 <
. ( Note )
BF _ _ .
QUTPUT
QUTPUT
100 MHz +

Coaxial cable
{ N conrector )

Resolution Bandwidth Switching Error. 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 MMz frequency standard to the main body and
signal generator.
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(4) Procedure

Siep Procedure

1 Press the spectrum analyzer [ Preset ] key.

2 Operate All Cal.

3 Set the signal generator M(G3633A as shown below.
OUTPUT FREQ ....ceoeeevvnrecacerecceecca 1100 MHz
OUTPUT LEVEL ... 0dBm
4 Set the spectrum analyzer as shown below.
Center Freq ..o nceenccescsenccenne 100 MHz
SPaN .. 15 kHz
Reference Level .oooireeicerrrecreerceees 0 dBm
RBW oot sssasasrnnes 3kHz
5 Press the [ - CF ] key to move the signal spectrum peak to the center.
6 Press [ Marker ] key in that order to set the marker to A marker.
7 Set RBW and SPAN as shown in the table on the next page and measure the level deviation

( error ) of each RBW by following steps 8 and 9 below.

8 Press [ Peak Search | key to conduct peak search and move the current marker to the peak
point of the signal spectrum.

9 Read the A marker level value.
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MS2660/MA2650 series setting

A marker reading Specification
RBW SPAN
1 kHz 5kHz +03dB
3kHz 15 kHz 0.0dB Reference
10 kHz 50 kHz +03dB
30 kHz 150 kHz +034dB
100 kHz 500 kHz *+0.3dB
300 kHz 1.5 MHz =0.3dB
1 MHz 5MHz *=0.3dB
5 MHz 10 MHz +03dB
(MS2651A/2661A)
+=04dB
(MS2653A/2663A)
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(1)

@)

(3)

input attenuator switching error

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.

Specifications

+ Inpur attenuator switching error: = 0.3 dB (at O to 50 dB, frequency 100 MHz and input ATT 10dB)

Test instruments

« Signal generator: MG3633A
= Attenuator: MN510C
« Power meter: ML4803A
+ Power sensor: MA460IA
Setup {— H_J]
! e =T PRI ol . =5
Coazxial connector E g © .L
BNC ct
Signai generator ( connector ) 5 B,
I SEEspe:
MGS — = == =
= = &l
IN Buff Out . —_'H
RF OUTPUT Attenuator . (Note) - R
MN510C RF Input
INPUT! QUTPUT
Coaxial cable
{ N connector )
Power meter —. Power Sensor
ML4803A MA4E601A

™
‘_\ Coaxial adaptor

{N-J - N--J)
input Attenuator Switching Error 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 to the main body and
signal generator.
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{4) Procedure

Step Procedure
1 Press the spectrum analyzer [ Preset ] key.
2 Operate All Cal.
3 Set the spectrum analyzer as shown below:
Center Freg .o 100 MHz
SPAD <.t 200 kHz
4 Set the signal generator M(G3633A as shown below:
QUTPUT FREQ - 100 MHz
OUTPUT LEVEL ..o —10dBm
5 Set the amount of attenuation of the attenuator MN510C to 0 dB.
6 Connect the output of the attenuator MN510C to the power meter via coaxial cable.
7 Adjust the signal-generator output level so that the indicated value of the power meter s
—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 atteneation to 50 dB.
11 Read the marker level.

12 Set Reference Level, 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 Find the error by the formula below:

Error = marker level value — Reference Level — attenuator calibration vaiue
14 Find the deviation by the formula below:

Deviation = Error — error when ATT at 10 dB

Confirm that the deviation is within £0.3 dB.
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Calibration

Spectrum analyzer setting | Attenuator Marker level L
REF LEVEL AT setting artz[gﬁa?cf) ) value Error " Deviation
— 10dBm 50dB 0dB dB dBm dB dB
— 20dBm 40dB 10 dB dB dBm dB dB
— 30dBm 30dB 204dB dB dBm dB dB
— 40 dBm 20dB 30dB dB dBm dB dB
— 50dBm 104dB 40 dB dB dBm dB 0 dB (reference)
— &0 dBm CdB 50dB dB dBm dB dB
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Sweep time and time span accuracy

(1) Specifications

= Sweep time accuracy: = 153% ( 20 msec to 100 sec )
=+ 45% ( 110 sec to 1000 sec )

A
/

« Time span accuracy: £ 1%
(2) Test instruments
» Signal generator: MG3633A
Wiltron 6769A
(3) Setu p —| ZAESUM 31820054 0T = —\
(F =20
= ==
& LEaE 22 e
. EEEE ==y
Signai generator as 8 ES g g g g._
E|ZEEE oSG E:
MG3633A 8769A ]
RF QUTPUT RF OUTPUT | [(_” ~
é RF Input
g .
E L

T ' Coaxial adaptor
Coaxial cable { N-P - SMA-J : Only when 6769A is used }

(N-type connector: When MG3633A is used )
(SMA connector: When 6782A is used )

Sweep Time and Time Span Accuracy
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{(4) Procedure

(a) Sweep Time -

SECTION 8 PERFORMANCE 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:

CENTER FREQ ..o 100 MHz
SPAN ..ot ree e v e e r e s sennesnereans 1 KHz
SWPTIME ..o vcereeveeercrrecseensees 20 msec
RBW e sarscsseesseeaerees e sas s vessn s 1 MHz
VBW s 1 MHz

OUTPUT FREQ coeerer e 100 MHz
OUTPUT LEVEL ......oovirncecerrrerens —16dBm
MODULATION ..o AM (INT) 90%
MODULATION FREQ ..oovvoieimsvsceerncenens 1 kHz

Press the [ — RLV ] key.

Set the scale o Linear.

Press the [ Single ] key, then wait until a single sweep execution is completed.
Set the marker zone width to 3 Hz ( Zone Width=35 ﬁz ).

Move the marker to the left of the screen using the knob 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 to the 18th peak from the left most sine wave peak on the screen.

Read the time display of the A marker, which corresponds to 90% of the Sweep Time.
Obtain the SWP TEME by the following equation.

SWP TIME = Setting SWP TIME X — maker reading
A 1000 (Hz)
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Step Procedure
13 Measure at each setting shown in the table below according to steps 8 to 12.
Spectrum analyzer MG3633A AM Spectrum analyzer 90% of specification
Setting SWP TIME | modulation frequency SWP TIME min / max
20 msec 1 kHz 15.3 msec / 20.7 msec
200 msec 100 Hz 153 msec / 207 msec
2 sec 10 Hz 1.53 sec /2.07 sec
20 sec 1Hz 153 cec / 20.7 sec
200 sec 0.1Hz 99 sec / 261 sec
Leftmost peak The 18th peak numbered from the lefimost peak




R

(b) Time span

SECTION 8 PERFORMANCE TESTS

Step Procedure

1

Perform test procedure steps 1 to § on the preceding paragraph ( a ).
However, set MODULATION FREQ of the MG3633A to 100 Hz.

2 Set the display mode to Time.
3 Set Time Span to 20 msec.
4 Perform steps & to 13 of the test procedure on the preceding paragraph ( 2 ).
Spectrum analyzer MG3633A AM Spectrum analyzer | 90% of specification
fime span modulation frequency| A marker reading min / max
20 msec ' 1kHz 17.82 msec / 18.12 msec
200 msec 100 Hz . 178.2 msec / 181.8 msec
2 sec 10 Hz 1.782 sec/ 1.818 sec
20 sec 1Hz 4 17.82 sec / 18.18 sec
200 sec 0.1 Hz 178.2 sec / 131.8 sec
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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 output
signal to the RF Input connector of the Spectrum analyzer.

Here, an accurate method to test the TG output level by using a power meter, is described below,

(1) Specifications

Qurput ievel range: Oto — 60dBm -
Output level accuracy: = £ 1.0 dB{at frequency 100 MHz, output level 0 dBm)
Output level flatness: = =+ 1.5 dB{at output 1evel 0 dBm, referenced to 100 MHz)
Output level linearity: = = 1.0dB(output level Oto — 30 dBm)

< + 2.0 dB(output level — 30 to — 60 dBm)

(referenced to 0 dBm)

(2) Testinstrument

« Power meter:

+ Power sensor:

(3) Setup

MS2651A/MS266 1A with Option 20

. T Amwmmus ARG DT \
: s =
z g Power meter
e ]}
& S
" & MLAS0O3A
= 2
L = = PM
U | OF
- TG Output 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 MLA4803A.
(Note: Don't connect anything to the power sensor.}

Connect the power sensor to the CAL OUTPUT of the ML4803A.
Press the [ON] key.

After conforming the measured value to be stabilized, press the {ADJ] 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 —-——-—-—--- 100 MHz
Span 10 MHz

Set the TG output level 1o 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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SECTION 6 PERFORMANCE TESTS

TG Output Level Accuracy Test

Qutput level Frequency(Hz)

(dBm) 100k M 10M 50M 100M

0

—1~=9

=10

—20

—30

~40

—50
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SECTION 8 PERFORMANCE TESTS

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

(¢) Name of a personnel-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/MS2660 series as well as the

regular care procedures and the timing.

Repacking and Transportatibn

Repacking

Transportation

TABLE OF CONTENTS
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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 instrument is very dirty or before long-term
storage.
Afier 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 algohol to clean the external cabinet; it may damage the coat-
ing, or cause deformation or discoloration.




SECTION 7 STORAGE AND TRANSPORTATION

Storage Precautions

This paragraph describes the precautions to take for long-term storage of the MS2650/MS2660 series
SPECTRUM ANALYZER.

Precautions before storage -

(1) Before storage, wipe dust, finger-marks, and other dirt off the spectrum analyzer.

(2) Avoid storing the spectrum 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) It may be exbosed to extreme temperatures ( > 407C or > 70°C ) or high humidity { = 90% ).

7-4

Recommended storage precautions

The recommended storage conditions are as follows:

-

Temperature ......coceeeeeee 0t030°C
Humidity ccooveeevennrennens 40% to 80%
Stable temperature and humidity over 24-hour period



SECTION 7 STORAGE AND TRANSPORTATION

Repacking and Transportation

The fellowing precautions should be taken if the MS2650/MS2660 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, observe the following
packing procedure: ‘

(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
ail 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 specirum analyzer to severe vibration during transport. It shouid be transported under ihe
storage conditions recommended in paragraph 7.2.

R
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APPENDIX A
FRONT AND REAR PANEL LAYOUT

This appendix shows the front and rear panel layout.
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Fig. A-1
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Fig. A-3 MS2661A Front Panel
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APPENDIX B
BLOCK DIAGRAM

This appendix shows the Block Diagram of the MS2651A/MS2661A and MS2653A/MS2663A.
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Head office address was changed

Head office address on the back cover was changed. Please substitute it as the following address.
Anritsu Corﬁo ration

1800 Onna, Atsugi-shi, Kanagawa, 243-8555, Japan
TEL: +81-46-223-1111 .
1
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Anritsu Service and Sales offices

» Argentina

MULTIRADIO S.A.

Av. Cordoba, 4860 Buenos Aires,
C1414BAT, Argentina

TEL: +55-4779-5522

FAX: +55-4779-5510

« Brazil

ANRITSU ELETRONICA LTDA.
Praca Amadeu Amaral, 27-1 andar
01327-010-Paraiso, Sac Paulo, Brazil
TEL: +55-11-3283-2511

FAX: +55-11-2886840

ANRITSU ELETRONICA LTDA.

Praia de Botafogo, 440-24 andar-Botafogo
22250-040, Rio de Janeiro, RJ, Brazil
TEL: +55-21-2527-6922

FAX: +55-11-2537-1456

+ Canada

ANRITSU ELECTRONICS LTD.
(HEADQUARTERS IN OTTAWA OFFICE)
700 Silver Seven Road, Suite 120, Kanata,
Ontario K2V 1C3, Canada

Tolt free: 1-800-ANRITSU (267-4878)
TEL: +1-613-591-2003

FAX: +1-613-591-1006

ANRITSU ELECTRONICS LTD.
(VANCOUVER CFFICE) .
300-1055 W Hastings St., Vancouver, BC
VVBE 2E2, Canada

Toll free: +1-877-267-4878

TEL: +1-604-682-5933

FAX: +1-604-682-5934

ANRITSU ELECTRONICS LTD.
{TOBONTO OFFICE})

2810 Matheson Blvd. E, 2nd FI.,
Mississauga, ON L4W 4X7, Canada
Toll free: +1-877-267-4878

TEL: +1-905-890-7799

FAX: +1-805-825-5864

+ Chiie

SISTEMAS DE INSTRUMENTACION
LTDA.

Concha y Toro 65, Stge Centro
Santiago, Chile 51880

TEL: +56-2-6860031

FAX: +56-2-6969665

+ Colombia

RENTAMETRIC LTDA.

Calle 24 No. 32-67, Apartade: 23030
Santafe de Bogota, D.C. Colombia
TEL: +57-1-269-6555

FAX: +57-1-269-0191

» Costa Rica
SONIVISION, S.A.

P.O. Box 620-1000, San Jose, Costa Rica
TEL: +506-231-5685
FAX: +508-231-6531

* Ecuador

EQUITRONICS S.A.

Belgica N-32 Hy Av. De Los Shyris,
Edificio IVSEMON PARK, Suite 4B, Quito,
Ecuador

TEL: +583-2-255-396

FAX: +593-2-255-396

« E| Salvador

EMPRESA DE COMERCIO EXTERIOR
S.A.DEC.V.

Centro Comercial Feria Rosa, Alameda
Dr. Manuel Enrique Araujo, Edificio H,
Local 315 San Salvador, El Salvador
TEL: +503-243-3824

FAX: +503-243-3925

¢ Guatemala

IMPELSA.

4a Calle 1-15 Zong 10 Guatemala, C.A.
01010, Guatemala

TEL: +502-360-5135

FAX: +502-360-5217

* Mexico

SIHIKATRONICS mmWAVE S.A. DE
c.Vv.

Luz Savifion 8-701, Ccl. Del Valle, C.P.
03100, Mexico, D.F., Mexico '
TEL: +52-5-5437313

FAX: +52.5.5437317

* Paraguay

DATALAB S.R.L.

Avda. Artigas No 1645 Edificio “Datalab”
Asuncion, Paraguay

TEL: +595-21-20-8126

FAX: +595-21-20-9127

* Peru

ELETELSE S.A.

AV Canaval Moreyra 748, San Isidro,
Lima 27, Peru

TEL: +51-1-224-2514

FAX: +51-1-224-8148

s US.A.

ANRITSU COMPANY

1155 East Collins Blvd., Richardson, TX
75081, U.S.A.

Toll Free: +1-800-ANRITSU (267-4878)
TEL: +1-972-644-1777

FAX: +1-972-644-3416

ANRITSU COMPANY ’
490 Jarvis Drive, Morgan Hill, CA 95037,
U.S.A

Toll Free: +1-800-ANRITSU (267-4878)
TEL: +1-408-778-2000

FAX: +1-408-778-3180

ANRITSU COMPANY
10 New Maple Ave., Unit 305,

P.C. Box 838, Pine Brook, NJ 07058-0836
U.S.A

Toll Free: +1-800-ANRITSU {267-4878}
TEL: +1-973-227-8999

FAX: +1-973-575-0092

ANRITSU COMPANY

SALES AND SERVICE, FL. OFFICE
312 W. First Street, Suite 300, Sanford,
FL 32771, U.S.A.

Toll Free: 1-800-ANRITSU (267-4878)
TEL: +1-407-321-5130

FAX: +1-407-330-2018

ANRITSU COMPANY

SALES AND SERVICE, GA OFFICE
4625 Alexander Drive, Alpharetta,

GA 30022, US.A.

Toll Free: 1-800-ANRITSU (267-4878)
TEL: +1-678-566-0454

FAX: +1-678-566-1776

* Uruguay

CABONORTE S.A.

Colonia 1900, Esc. 603, Montevideo;
Uruguay

TEL: +598-2-430522

FAX: +598-2-418594

* Venezuela
RADIOCOMUNICACIONES CRUZ, C.A.
Calle La Colina Quinta. Elison, Frente al
teatro Alberio Mateo Caracas 1050,
Venezuela

TEL: +58-2-793-2322

FAX: +58-2-793-3429

+ Austria

WIEN-SCHALL GmbH
Krichbaumgasse 25, A-1120 Vienna,
Austria

TEL: +43-1-81155140

FAX: +43-1-81155180

= Belgium

ANRITSU GmbH

Grafenberger Allee 54-56, 40237
Disselderf, Germany

Local phone: 0800-90001 (toll free)
TEL: +49-211-96855-0

FAX: +49-211-96855-55

» Bulgaria

ELSINCO Representation OFFICE Sofia
h.e. Strelbishte, str. Kotlenski Prohod,

bi. 86/6/14, BG-1408 Sofia, Bulgaria

TEL: +359-2-958-1245

FAX: +359-2-058-1698
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» Croatia

ELSINCO REFPRESENTATION OFFICE
ZAGREB

Savska 66 HR-10000 Zagrek, Croatia
TEL: +385-1-6312-477

FAX: +385-1-6312-488

* Czech Republic

ELSINCO PRAHA SPOL S.R.C.
Novodvorské 994, CZ-142 21 Praha,
4-Branik, Czech Republic

TEL: +420-2-4149-0147

FAX: +420-2-4447-2169

ELSINCO PRAHA SPOL S.R.O.
(BERNO BRANCH OFFICE)
Strma 19, CZ-616 00 Brno, Czech
Republic .
TEL: +420-5-4142-7211

FAX: +420-5-4142-7219

» Denmark

INSTRUMENTS A/S

Lokesalle 30, DK-8700 Horsens, Denmark
TEL: + 45 75646500

FAX: + 45 75643700

¢ Finland

ANRITSU AB

(FINLAND BRANCH OFFICE)
Piispanpertti 9, FIN-02240 Espoo, Finland
TEL: +358-9-435-522-0

FAX: +358-9-435-522-50

» France

ANRITSU S.A.

9 Avenue du Québec, ZA Courtaboeuf 1
91951 LES ULIS CEDEX, France

TEL: +3316092 1550

FAX: +33 164 46 1065

ANRITSU S.A.

(TOULOUSE OFFICE)

Bureau de Toulouse Région Centre Sud
QOuest, France

TEL: +33-5-82070484

FAX: +33-5-62070668

ANRITSU S.A.

{FOULON OFFICE)

Bureau de Toulon Région Centre Sud Est,
France

TEL: +33-4-94040264

FAX: +33-4-94040265

ANRITSU S.A.

(RENNES OFFICE)

Bureau de Rennes Région Ouest, France
TEL: +33-2-99521214

FAX: +33-2-99521224

* Germany

ANRITSU GmbH

Grafenberger Aliee 54-56, 40237
Dusseldorf, Germany

TEL: +49-211-96855-0

FAX: +42-211-96855-55
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» Greece

KOSTAS KARAYANNIS SA

58 Kapodistriou str, GR-142 35 Nea [onia,
Athens, Greece

TEL: +30-1-580-0460-4

FAX: +30-1-685-3522

* Hungary

ELSINCO BUDAPEST KFT

Panndnia utca 8. IV/1., H-1136 Budapest,
Hungary

TEL: +36-1-332-0000

FAX: +36-1-339-4444

¢ [reland

PEMA LTD.

Dromiskin, Dundalk, Co. Louth, Ireland
TEL: +353-42-72899

FAX: +353-42—72376

+ [taly

ANRITSU $.P.A.

Via Elio Vittorini 129, 00144 Roma, Italy
TEL: +39-06-509-9711

FAX: +33-06-502-2425

ANRITSU S.P.A.

Via Paracelso 4, CD Colleoni, Agrate
Brianza, 20041 Milano, ltaly

TEL: +39-039-657021

FAX: +39-039-6056396

* Norway

BLOMKVIST AS

Pb 188, 1371 ASKER, Norway
TEL: + 47 669031190

FAX: + 47 66801212

* Poland

ELSINCO POLSKA SP. Z.0.0

ul Gdanska 50, 01-691 Warszawa, Poland
TEL: +48-22-39-832-4042 (Sat Link)

FAX: +48-22-832-2238

* Portugal

OMNITECNICA S.A.

Estrada de Alfragide 23, 2720-015
Amadora, Portugal

TEL: +351-21-472-12-00

FAX: +351-21-472-12-70 (Saies)

+ Slovakia

ELSINCO SLOVENSKO S.R.0
Kudldkova 4, SK-844 15 Bratislava,
Slovakia

TEL: +421 7 6428 41 65

FAX: +421 7 6428 44 54

ELSINCC SLOVENSKO S.R.O
(KOSiCE BRANCH OFFICE)
Floridanska 16, SK-043 13 Kosice, Slovakia
TEL: +421 85 62 26 728
FAX: +421 95 62 26 729
CONTACT: Mr. Igor Domorak,
Branch Office Manager

* Slovenia

ELSINCO D.0.0.

Dalmatinova 2, S1-1000 Ljublijana,
Slovenia

TEL: +386-61-133-62-77

FAX: +386-61-317-397

* Sweden

ANRITSU AB

Botvid Center, Fittja Backe 1-3 $-145
84, Stockholm, Sweden

TEL: +46-8-534-70700

FAX: +46-8-534-70730

* United Kingdom
ANRITSU LTD.

200 Capability Green, Luton, Bedfordshire,
LU1 3LU, UK.
TEL: (Sales) + 44-1582-433280
(Service) +44 1582-433285
FAX: +44 1582-731303

* Australia

ANRITSU PTY LTD.

Unit 3/170 Forster Road, Mount. Waverley,
Vic., 3149, Australia

TEL: +61-3-8558-8177

FAX: +61-3-9558-8255

+ Bahrain

BASMATECH

. O. Box 5701, Manama, Bahrain
TEL: +873-273729

FAX: +973-725404

e China

ANRITSU COMPANY LTD.

Suite 923, 9/F., Chinachem Golden Plaza
77 Mady Road, Tsimshatsui East,
Kowloon, Hong Kong

TEL: +852-2301-4980

FAX: +852-2301-3545

ANRITSU COMPANY |.TD,

(BEIJING REPRESENTATIVE QFFICE)
Room 1515, Beijing Fortune Building

No. 5 North Road, the East 3rd Ring Road,
Chao-Yang District, Beijing 100004

P.R. China

TEL: +86-10-6590-9230

FAX: +86-10-6590-9235

ANRITSU COMPANY LTD.

(SHANGHAI OFFICE)

Room 1807-1810, Tower A CITY CENTER
of Shanghai

No. 100 ZunYi Road 200051 P.R.China
TEL: +86-021-6237-0898

FAX: +86-021-6237-0899
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ANRITSU COMPANY LTD.
(GUANGZHOU REPRESENTATIVE
OFFICE)

Roorm 3008-3, Dongshan Plaza, 69 Xian
Lie Zong Road Central, Guangzhou
510085, P.R. China

TEL: +86-20-8732 2231/2

FAX: +86-20-8732 2230

ANRITSU COMPANY LTD.

{CHENGDU REPRESENTATIVE OFFICE)
26E New Times Sguare, No. 42, Wenwu
Road, Xinhua Street, Chengdu 610017
P.R. China

TEL: +86-28-8651 0011/22/33

FAX: +86-28-8651 0055

ANRITSU COMPANY LTD.

(XI'AN REPRESENTATIVE OFFICE)
No.1102, ZhiCheng Building, No.2

Gao Xin | Road, High-Tech, Develocpment
Zone, Xi'an 710075, P.R. China

TEL: +86-29-8377 406/9

FAX: +86-29-8377 410

ANRITSU COMPANY LTD.
(SHENZHEN REPRESENTATIVE
OFFICE)}

Room 1505, Building A

World Trade Plaza, Fuheng Road
Shenzhen 518033, P.R. China
TEL: +86-755-8366 2847/2851/2852
FAX: +86-755-8366 2849

ANRITSU COMPANY LTD.

{CHONG QING REPRESENTATIVE
OFFICE)

Rm.6-2, D Building, Kejifazhan Plaza
Ng.210, Keyuan 1st Road, Gaoxin District
Shigiaopu, Chongaing 400010

P.R. China

TEL: +86-23-8309-8918

FAX: +86-23-8909-9928

ANRITSU ELECTRONICS (SHANGHAI)
CO., LTD. (SERVICE CENTERY})

2F, Room B, 52 Secticn Factory Building
Na. 516 Fu Te North Road ‘
Waigaogiao Free Trade Zone

Pudong, Shanghai 200131, P.R. China
TEL: +86-21-5868-0226/7/8

FAX: +86-21-5868-0588

ANRITSU COMPANY LTD.

JOVLITERINF A LIS PP O R A T ST
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OFFICE)

2-185, City Plaza, No. 206, Nanjing North
Street, He Ping District, Shenyang 110001
P.R. China

TEL: +86-24-2334 1178/82

FAX: +86-24-2334 2838

ANRITSU COMPANY LTD.

(WUHAN REPRENTATIVE OFFICE)
A1803, ZhongShang Plaza

No. 7, Zhongnan Road

Wuchang, Wuhan 430071, P.R. China
TEL: +86-27-8771 3355

FAX: +86-27-8732 2773

* Cyprus

CHRIS RADIOVISION LTD.

23 Crete Street, T.T. 1061

P. O. Box 21989, 1515Nicosia, Cyprus
TEL: +357-2-766121

FAX: +357-2-765177

* Egypt

GIZA SYSTEMS ENGINEERING S.A.E
17 Teeba Street Mohandeseen P.O. Box
317 Dokki-Cairo 12311, Egypt

TEL: +20-2-3368095

FAX: +20-2-338579%

» Indonesia

PT. SUBUR SAKTI PUTERA

Graha Astri Aniela Angun, JI. Tanah
Abang lll/15, Jakarta 10180, Indonesia
TEL: +82-21-352-4828

FAX: +62-21-352-4831

e Israel

TECH-CENT LTD.

P. O. Box 43259 (Mailing Address),
Tel-Aviv 61430 Israel, Street Address:
Raul Valenberg 4 Ramat Haahayal Tel-
Aviv 69710, Israel

TEL: +972-36-478563

FAX: +972-36-478334

* Korea

ANRITSU CORPORATION, LTD.

8F HyunJuk Buiiding, 832-41
Yeoksam-Dong, Kangnam-Ku, Seoul 135-
080

Korea

TEL: +82-2.553-6603

FAX: +82-2-5653-6604

ANRITSU CORPORATION, LTD.

Room 1503, Dong-A Venture Tower 538-8
BongMyung-Deng, Yusong-Gu

Daejeon, 305-301

Korea

TEL: +82-42- 828-7783

FAX: +82-2-42-828-7785

« Kuwait

- TAREG COMPANY

P.0. Box 20508 Safat, 13068 Safat,
Kuwait

TEL: +965-431-0615

FAX: +965-431-4085

» Malaysia

O’CONNOR’S ENGINEERING SDN BHD
3rd Floor Bangnan O'Connor, 13 Jalan
223, 46100 Petaling Jaya,

Selangor Darul Ehsan, Malaysia

TEL: +60-3-753-8400

FAX: +60-30-757-7871

* Morroco
SEDEL
24, 28, Bd, Resistance, Casablanca,

- Morroco

TEL: +212-2-302444
FAX: +212-2-449311

» Nepal

ER INTERNATIONAL PVT. LTD.

P. Q. Box 60, Tamrakar Comm. Bldg.,
Bhotebahal Kathmandu, Nepal

TEL: +977-1-224-706

FAX: +977-1-227-956

* New Zealand

NILSEN TECHNOLOGIES
(AUCKLAND OFFICE)

P. O. Box 9613, New market Unit 4,
Ambury Colrt, 1 Porters Ave, Eden
Terrace Auckland, New Zealand
TEL: +64-9-309-2464

FAX: +64-9-309-2968

NILSEN TECHNOLOGIES
{WELLINGTON OFFICE}

35 Ulric Street, Plimemerton Wellington,
New Zealand

TEL: +64-4-233-2116

FAX: +64-4-233-8366

* Oman

NATIONAL PROJECTS AND
TECHNOLOGY COMPANY L.L.C

P. O. Box 97, Wadi Al Kabir, Postal Code
117, Sultanate of Oman

TEL: +968-793741

FAX: +968-796158

e Pakistan

ACTTMMN
AL s

Zia Chambers, 25-Mcleod road, Lahore
54000, Pakistan
TEL: +92-42-7221718, 7311035

. FAX: +92-42-7221456

SUPERIOR ELECTRONICS
ASSOCIATED

B-28 Block H, North Nasimabad,
Karachi-33, Pakistan

TEL: +82-21-613B55

* Philippines

SALRITSU INTERNATIONAL TRADING
CORPORATION

502 ODC International Plaza
Condominium, 219 Salcedo 8t., Legaspi
Village, Makati City 1229, Philippines
TEL: +632-816-2648, 893-8998

FAX: +652-815-0986

* Puerto Rico

CARIBBEAN DATA SYSTEM
636, San Patricio Ave. San Juan,
PR00920-4507, Puerto Rico
TEL: +1-787-774-6969

FAX: +1-787-774-6973
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« Qatar :
QATAR COMMUNICATIONS LTD.
P. O. Box 2481, Doha Qatar

TEL: +874-4-424347

FAX: +974-4-324777

* Saudi Arabia

A. RAJAB & A. SILSILAH & CO.

P. O. Box 203, Jeddah 21411, Saudi
Arabia '

TEL: +966-2-6610006

FAX: +966-2-6610558

ELECTRONIC EQUIPMENT
MARKETING CO.

P. O. Box 3750, Riyadh, 11481,
Saudi Arabia

TEL: +966-3-887-0218

FAX: +966-3-887-0268

* Singapore

ANRITSU PTE. LTD.

10, Hoe Chiang Road #07-01/02, Keppel
Towers, Singapore 088315

TEL: +65-6282-2400C

FAX: +65-6282-2533

» South Africa

ETECSA (PTY) LTD.

12 Surrey Sguare Office Park, 330 Surrey
Avenue, Femdale, 2194 Randburg,
South Africa (P. O. Box 4231 Randburg,
2125 South Africa)

TEL: +27-11-787-7200

FAX: +27-11-787-0448

¢ Sri Lanka

INFOTECHS LIMITED

441, Alwitigala Mawatha, Colombo,
Sri Lanka

TEL: +94-1-598237

FAX: +94-1-588112

« Taiwan

ANRITSU COMPANY, INC.

{TAIPE| QFFICE)

7F, No. 318, Sec. 1, NeiHu Rd., Taipei,
Taiwan

Phone: +886-2-8751-1816

rax: +868-2-8751-181

ANRITSU COMPANY, INC.
(HSINCHU OFFICE)

11F-3, 270, Sec. 1, Kuang-Fu Rd.,
Hsinchu, Taiwan

TEL: .+886-3-563-6601, 6602, 6603
FAX: +886-3-564-5819

* Thailand

JASMINE TELECOM SYSTEMS CO.,
LTD.

200 Moo 4, 9th Floor, Chaengwatana
Road, Tambon Pakkret, Amphoe Pakkret,
Nonthaburi 11120, Thailand

TEL: +66-2-502-3240, 3000

FAX: +66-2-962-2521
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» Turkey

INTER INTRADE BILGISAYAR
ELEKTRONIK SAN. TIC. A.S.

Egitim Mah. Poyraz Sok., Sadikoglu Is
Merkezi 1, No: 11, Kadikoy stanbul,
Turkey

TEL: +90-216-4144758

FAX: +90-216-4144762

TEST

Sehit Adem Yavuz Sckak No. 14/15
06640, Kizilay-Ankara, Turkey

TEL: +80-312-419-3688

FAX: +50-312-419-4099

+ United Arab Emirates
UTMOST ELECTRONICS TRADING
1.L..C. ’

(ABU DHABI BRANCH)

P. O. Box: 41175, Abu Dhabi,

United Arab Emirates

TEL: +971-2-6458909

FAX: +971-2-6458807

« Vieinam

"SYSTEM & TECHNOLOGIES VETNAM

LTD.

Unit # B236, Binh Minh Hotel 27 Ly Thai
To Sir Hanoi, Vietnam :

TEL: +84-48.264.728

FAX: +84-49.344.111

s Zimbabwe

MARTWELL ELECTRONICS (PVT) LTD.
P.0. Box CH 857 Chisipite Harare,
Zimbabwe

TEL: +263-4-494928

FAX: +263-4-454527

= Japan

ANRITSU CORPORATION

1800 Onna, Atsugi-shi, Kanagawa,
243-8555, Japan

TEL: +51-46-223-1111

FAX: +81-46-296-1264
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