MS8608A/MS8609A

. - Digital Mobile Radio Transmitter Tester
“) Operation Manual
Vol. 1
(Main Unit)

Fifth Edition

~ ) Read this manual before using the equipment.
Keep this manual with the equipment.
JAN. ANRITSU CORPORATION
2003

Document No.: M-W1709AE-5.0

www.valuetronics.com


https://www.valuetronics.com/

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

Some or all of the following five symbols may not be used on all Anritsy 8quipment. In addition, there may be other
labels attached to products which are not shown in the diagrams in this manual.

Symbols used in manual

DANGER & This indicates a very dangerous procedure that could resuit in serious injury or
death if not performed properly. :

w ARN'NG & This indicates a hazardous procedure that could result in serious injury or death if

not performed properly.

C A UT'ON A This indicates a hazardous procedure or danger that could result in light-to-severe .

injury, or loss related to equipment malfunction, if proper precautions are not taken,

Safety Symbols Used on Equipment and in Manual|

This indicates a prohibited operation. The prohibited operation is indicated

symbolically in or near the barred circle.

This indicates an obligatory safety precaution. The obiligatory operation is indi-

cated symbolically in or near the circle.

This indicates warning or caution, The contents are indicated symbolically in or

near the triangle.

This indicates a note. The contents are described in the box. .
% E These indicate that the marked part should be recycled.
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The contents of this manual may be changed without prior notice.
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Repair

WARNING A\

Falling Cver

For Safety
WARNING A\

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

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

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

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

power cord to a 3-pin grounded power outlet. If a grounded 3-pin outlet
is not available, before supplying power to the equipment, use a conver-
sion adapter and ground the green wire, or connect the frame ground on
the rear panel of the equipment to ground. If power is supplied without
grounding the equipment, there is a risk of receiving a severe or fatal
electric shock.

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

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

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

turned on its side, etc., it will be unstable and may be damaged if it falls
over as a resuit of receiving a slight mechanical shock.
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For Safety
WARNING A\

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

This fluid is poisonous.

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

Battery fluid -

6. 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 fiquid may leak.

This liquid is very caustic and poisonous.

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

LCD

iv
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For Safety
CAUTION A

Changing Fuse

CAUTION A\

Cleaning

input Level

1.

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

T6.3A indicates a time-lag fuse.
There is risk of receiving a fatal electric shock if the fuses are replaced
with the power cord connected.

Keep the power supply and cooling fan free of dust.

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

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

Maximum DC voltage ratings:
RFinput +DCOV
Maximum AC power (continuous wave) ratings:
For MS8608A,
High Power Input connector:  +40 dBm
- Low Power Input connector:  +20 dBm
For MS8809A,
+20 dBm

NEVER input a over maximum ratings to 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\

4. 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 re-
placement is required.
Note: The Battery life is about 7 years. Early battery replacement is
' recommended.

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

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

Anritsu Corporation will not t liability for los .
Please pay careful attention to the following points.

- Do not remove the memory card from equipment being accessed.
« Isolate the card from static electricity.

. This equipment uses chemical compound semiconductor including ars-

enide.
At the end of its life, the equipment should be recycled or disposed
properly according to the local disposal regulations.

vi
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Equipment Certificate

Anritsu Corporation certifies that this equipment was tested before shipment using
calibrated measuring instruments with direct traceability to public testing organiza-
tions recognized by national research laboratories including the Electrotechnical Labo-
ratory, the National Research Laboratory of Metrology and the Communications Re-
search 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 mishandling, inisuse, or unauthorized modification or repair of
the equipment by the customer.

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

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

* The fault is due to natural disaster inciuding fire, flooding, 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 or in a non-specified instal-
Iation location.

In addition, this warranty is valid only for the original equipment purchaser. 1t is not
transferable if the equipment is resold.

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

Anritsu Corporation Contact

If this equipment develops a fault, contact Anritsu Corporation or its representatives at
the address in this manual.

vii

www.valuetronics.com



Notes On Export Management

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

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

Trade Mark

MS-DOS is a registered trademark of Microsoft Corporation US in US
and other countries. _
IBM PC/AT is a registered trade mark of International Business Ma-
chines Corporation.

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

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

In the power-on state, if the power plug is removed from the outlet, then reinserted into it, the power will not
be turned on. Also, if the lines are disconnected due to momentary power supply interruption or power
Tailure, 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. In such a case, the equipment may mistake incorrect data for correct data without
recognizing the momentary power supply interruption.

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

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

Consequently, if this equipment is built into remote monitoring systems that use MODEMs, please install
option 46 "Auto Power Recovery"” to equipment.
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CE Marking

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

CE Conformity Marking

C€

1. Product Name/Model Name

Product Name: Digital Mobile Radio Transmitter Tester
Model Name: MS8608A/MSBOOYA
2. Applied Directive

EMC: Council Directive 89/336/EEC
LVD: Council Directive 73/23/EEC

3. Applied Standards
EMC:;
FEmission: EN61326: 1997/A1: 1998 (Class A)
Immunity: EN61326: 1997/A1: 1998 (Annex A)

Performance Criteria™®

IEC61000-4-2 (ESD) B

- IEC61000-4-3 (EMF)
IEC61000-4-4 {Burst)
IEC61000-4-5 (Surge)
IEC61000-4-6 (CRF)
IEC61000-4-8 (RPFMF)
IEC61000-4-11 (V dip/short)

W W wm P

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

Harmonic current emissions:
EN61000-3-2: 1995/A2: 1998 (Class A equipment)
LVD:EN61010-1: 1993/A2: 1995 (Installation Category II, Pollution Degree 2)

X
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Anritsu affixes the C-tick marking on the following product (s) in-accordance with the

regulation to indicate that they conform with the EMC framework of Australia/New
Zealand

CN274

1. Product Name/Model Name

Product Name: Digital Mobile Radio Transmitter Tester
Model Name:  MS8608A/MSS609A

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

AS/NZS 4252.1

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

W oW W

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

Xi



» Transport condition

Be sure to use a carrying case for transport or carriage in a plant or a room. Turn off the
power of the MS8608A/MS8609A at least 30 minutes before carriage to reduce the Ru-
bidium oscillator's temperature.

e Operating condition
Do not place things that possess magnetism (more than 0.5 gauss) such as magnets near

the MS8608A/MS8609A since the frequency of Option 05 (Standard Rubidium oscillator)
varies depending on the magnetic field.

N

Xii
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Power Line Fuse Protection

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

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

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

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

Fuse Holders

xiii



Xiv

www.valuetronics.com



About This Manual

Composition of MS8608A/MSB609A Digital Mobile Radio Transmitter
Tester Operation Manuals

The MS8608A/MS860YA Digital Mobile Radio Transmitter Tester operation manuals
of the standard type are composed of the following three documents. Use them prop-
erly according to the usage purpose.

Spectrum Analyzer Function

Composition Vol. 2
of i
Operation Manuals

Remote Control for
Spectrum Analyzer Function

Vol. 3

Main Unit:
Provides information on the MS8608A/MS8609A outline,
preparation before use, panel description, basic operation, sofi-
key menu of the commonly-used functions, performance tests
and remote control for the main unit.
) ' Spectrum Analyzer Function:

Spectrum Analyzer Function: Provides information on operat-
ing the spectrum analyzer function of the MS8608A/
MSB609A,

Remote Control for Spectrum Analyzer Function:
Remote Control for Spectrum Analyzer Function: Provides in-
formation on remotely-operating the spectrum analyzer func-
tion of the MSB608A/MSBG609A using an external controller.

For the operating instructions to use the MS8608A/MS8609A as a transitter tester,
refer to the separate operation manuals of the measurement software.
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MS8608A/MS8609A
Digital Mobile Radio Transmitter Tester
Operation Manual
Vol. 1
(Main Unit: Panel Operation)
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Section 1 General

Product QOutline

www.valuetronics.com

The MS8608A/MS8609A Digital Mobile Radio Transmitter Tester (hereafter MSS608A/
MS8609A) is a measuring device with a performance necessary for testing various
terminals for digital mobile communications.

The MS8608A/MS8609A can efficiently evaluate the performance of terminals for
digital mobile communications which support various digital modulation methods.
The MS8608A/MSB609A can also be used as a spectrum analyzer without any measuring
software.

B Fast and precision measurement

Main transmission measurement of the MS8608A/MS8609A uses fast digital signal

processing technology to achieve fast and precision measurements,

B One MS8608A/MS8609A can support various digital modulations

The MS8608A/MS8609A can measure mobile radio terminals which support various
digital modulation methods by the instailation of an optional measurement software.
You can easily change and measure with various digital modulation methods when the

necessary measurement software has been installed.

B Standard spectrum analyzer function

The MS8608A/MS8609A is equipped with a spectrum analyzer function as a standard
composition.

This is a full spectrum analyzer with most functions and performances as that provided
by our other spectrum analyzers,

1-3



Section1 General

Equipment Configuration

This paragraph describes the configuration of the MS8608 A/MS8609A Digital Mobile
Radio Transmitter Tester with standard accessories and the various options to expand
the functions.

Standard configuration

The table below shows the configuration of the MSR608A/MSRO09A Digital Mobile
Radio Transmitter Tester with the standard accessories.

Standard Composition

Item Madel/Order NO. Name Qty. Remarks
Main unit MS8608A/MSB609A | Digital Mobile Radio
Transmitter Tester
JOOL7F Power cord | Approx. 2.6 m
J0266 Power cord adaptor 1 3-pole to 2-pole conversion
Fo014 Fuse, 6.3 A 1 Te.3 A 250V
JO576 Coaxial cable 1 N-P-5D2W - -N-P,1m
Accessories | JOY66B* RS5-232C Cable 1 1.5m
JT32MA3-NTI ATA Flash Card 1 32 MB
MX268001A File Utility Software 1
WI17T9AE Operation manual VOL.1 1 Main unit
W1744AE Operation manual VOL.2 1 Spectrumn analyzer
function
W1745AE Operation manual VOL.3 1 Remote control for
spectrum analyzer

1-4

* : Equivalent is attached
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Section 1

Options

The table below shows the options for MS8608A/MS8609A which are sold separately,

General

Model + - Order No.

Name

Remarks

MSBOOBA-01/MSS609A-01

Precision frequency reference
oscillator

Aging rate: <5 x 10 /day

MSB608A-02/MSE600A-02

Narrow Resolution
Bandwidths (FFT)

1 Hzto | kHz

MS8608A-03

Extension of preselector
lower limit to 1.6 GHz

Expands lower frequency limit of pre-selector
from 3.15 10 1.6 GHz,

MSB608A-04/MS8609A-04

Digital resolution bandwidth

10 Hz to 1 MHz

MSB608A-05/MSB609A-05

Rubidium reference oscillator

Starting characteristics: < +1 x 10-%/7 minutes
(at 25°C)
Aging rate: <1 x 10-'"%month

MS8608A-08/MS8609A-08

Pre-amplifier

100 kHz to 3 GHz

MSB608A-09/MS8609A-09

Ethernet interface

10 Base-T

MSB86(9A-32

Maximum input level expansion

Expands the measurement level range from +20
lo +26 dBm.

Maximum aliowable fevel: +30 dBm

MSB609A-33

High-accuracy power measurement

Effective when W-CDMA measurement software
is installed.

1848 10 2171 MHz

MS8608A-35

Extension of frequency
upper limit to 7.9 GHz

MSB60BA-46/MS8609A-46

Auto Power Recovery

MS8608A-47/MSB609A-47

Rack mount (IEC)

When using the rack mount, ihe tilt handle
(standard accessories) should be removed.

MSBO608A-48/MSBO0IA-48

Rack mount (JIS)

When using the rack mount, the tilt handie
(standard accessories) should be removed.

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

) Measurement software

The measurement software is optional.

www.valuetronics.com

Contact us or our representatives for the detailed functions and performances of the

measurement software,

The following measurement software is available for the MS8608A/MS8609.

MX860801A/B/MXR6(901A/B W-CDMA measurement softwares

These measurement softwares are used for evaluating the performance of a W-CDMA
device, a base station and mobile station terminals.

You can perform the modulation analysis, code domain analysis, RF power, occupied
bandwidth and adjacent channel leakage power measurements.

MXB860802A/MX86(0902A GSM measurement softwares

These measurement softwares are used for evaluating the performance of a GSM/EDGE
device, a base station, and mobile station terminals.

You can perform the modulation analysis (GMSK, 8PSK), RF power (GSM, EDGE),
output RF power, and spurious measurements.

1-5



Section 1 General

Optional Accessories and Peripherals

The following rable shows the optional accessories and peripherals for MS8608A/
MS8609A which are all sold separately.

Optional Accessories

Model t - Order No. t Name Remarks

Jos7eD Coaxial cord, 1 m N-P - 5D-2W - N-P

JO127C Coaxial cord, 0.5 m BNC-P - RG-38A/U - BNC-P

JO127A Coaxial cord, 1 m BNC-P - RG-38A/U - BNC-P

J1066 Coaxial cord, 0.15m An accessory for Option 05, BNC211-
LP4 - RG-38A/U - BNC211-LP4

B0329G Fronl cover 3/4MWAU

JO395 Fixed attenuator for high power 30dB (30 W, DC 10 8 GHz)

1007 GPIB cable, I m 408JE-101

JOoo08 GPIB cable, 2 m 408JE-102

BO452A Carring Case With casters

B0452B Carring Case Without casters

B0488 Rear panel protective pad For rear panel protection when standing
on itself.

MA1612A Pad for 3-signal characleristics measurement 5 to 3000 MHz

B0472 High-power attenuator 30 dB (100 W, Dc to 18 GHz)

J1047 Ethernet cross cable, 5 m Cross connection

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

1-6
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Section 1

General

Specifications

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

[

MSRO0BA/MSBO09A Main Unit specifications

Item

Specifications

Model

MS8608A/MSB608A Digital Mobile Radio Transmitier Tester

Frequency range

9 kHz to 7.8 GHz (MS8608A), 9 kHz to 13.2 GHz (MS8609A)

Maximum input level

+40 dBm (10 W): High Power input +20 dBm (100 mW): Low Power Input (MS8B808A)
+20 dBm (100 mW): RF Input (MSB609A)
Continuous averaged power

) Input connector
MSB608A
High Power Input
Connector type
Impedance
Low Power Input
Connector type
Impedance

MSBBO9A
RF Input
Connector type
Impedance

N-type connector
50 Q, VEWR<1.2 (Frequency<3 GHz), VSWR<1.3 (Frequency>3 GHz)

SMA-type connector

With Power Meter
50 Q, VEWR<1.3 (Frequency: 30 MHz to 3 GHz)

Without Power Meter
50 Q, VBWR=1.5 (Frequency<3 GHz al input attenuator=4 dB)
50 Q, VSWR=2.0 (Frequency:>3 GHz at input attenuatorz4 dB}

N-type connector

With Powar Meter
50 Q, VSEWR<1.3 (Frequency: 30 MHz to 3 GHz)

Without Power Meter
50 Q, VSWR=1.5 (Frequency<3 GHz at input attenuator24 di)
50 &, VSWR=2.3 (Frequency>3 GHz at input attenuator>10 dB)

IQ input
Input type
Connector type
) Input impedance
Input level range
Balance input

Unbalance input

Balanced/Unbalanced selactable
BNC-type conneclor
1 MQ (parallel capacitance <100 pF) or 50 ©, selectable

Differential voltage range: 0.1 to 1 Vp-p {at input connector)
Common-mode voltage range: +2.5 V (at input connecter)
0.1 to 1 Vp-p (at input connector) DC/AC coupled, selectable

Reference oscillator
Frequency
Starting characteristics

Aging rate

Temperature
characteristics

10 MHz

<Bx 107

After 10 minutes of warm-up, referred to frequency after 24 hours of warm-up
<2 x 107%d

<1 x 107/year

Referred to frequency after 24 hours of warm-up

<5 x 107 (0 to 50°C)

Referred to frequency at 25°C

Power meter function
Frequency range

Level range

Measurement level
accuracy

30 MHz to 3 GHz

C 1o +40 dBm: High Power Input, =20 {0 +20 dBm: Low Power Input (MSB6808A)
—20 to +20 dBm: RF Input (MS8609A)

After zero point calibration

+10%

www.valuetronics.com
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Section 1

1-8

General

Model

MS2683A

General spacification

Display

Color TFT-LCD, Size: VGA 17 cm (6.5" Type),
Number of colors: 4096 {RGB, 16-scale settable}
Brightness: 5-scale settable (include QFF)

Hard copy

Display data can be hard-copied via the parallel interface
{model corresponded to PCL Level 3 or less, or to ESC/P-J83 or -JB4)

PC Card
interface

ATA flash card (3.3 V/5 V) can be accessed

Function: Save/recall measurement settings and waveform data
Save bitmap files of waveform display

Connector: JEIDA Ver 4/4.1 PCMCIA Re12.0, 1 slot

RS-232C

Can be controlled as device from external controller (excluding power switch)
Baud rate: 1200, 2400, 4800, 9600, 19.2 k, 38.4 k, 56 k, 115 kbps
Connsctor: D-Sub 9 pins, jack

GPIB Function

Meets 1o IEEE488.2
Can be controlled as device from external controtler {excluding power swilch)

Interface

SH1, AH1, Ts, L4, SR1, AL1, PPO, DC1, DT1, CO, E2

Parallel interface

Based on centoronics, output printing data to printer
Connector: D-Sub 25 pins, plug

|F Qutput

BNC connector
Frequency: 10.69 MHz/66 MHz
Qutput level: =10 dBm typ. {frequency 50 MHz, at upper edge of display scale, 50 £ termination)

Wideband IF Qutput

BNC connactor, 50 2 nominal value
Frequency: 60.69 MHz/66 MHz
Gain: 0 ¢B typ. (frequency 50 MHz, input attenuator 0 dB)

BNC connector
Output level: 0 to 0.5V £ 0.1 V {log scale}

Video Output (Y) Oto 0.4 V£0.1V (linear scale)
(Frequency 50 MHz, at display scale range of upper-end to lower-end in
10 dB/div and 10%/div, 75 £ termination)

Video Output Analog RGB

Gonnector: D-Sub15pins, jack

General specification

External reference

BNC connector
Frequency: 10 MHz+10 Hz, 13 MHz+13 Hz

signal input Level: 2 0 dBm (50 € termination)
BNGC connector
Buffered Output Frequency: 10 MHz
Output level p-p:2 to 5 V (200 £ termination)
BNC connector
Qutput level: 0to 10 V1 V
Sweep Output (X) {100 kg2 termination, from left edge to right edge in display scale, single band
swaep)
Sweep Status BNC connector
Output (Z} Qutput level: TTL (when sweeping, at low level)

Probe source

| 4-pin connector, +12 V, =12 V, sach £10%, each max 110 mA

Trig/Gate input

BNC connector
Input lavel: 210 V (0.1 V resolution), or TTL level

Others

Dimension 177 mm (H}, 320 mm (W), 411 mm (D)
(exclude handle, legs, front cover, fan cover)
Mass < 16 kg (MSB60BA), < 16.5 kg (MSBE09A) Nominal values

Power (operating range)

85 to 132 V, 170 to 250V (wide range ac voltage), 47.5 o 63 Hz, <400 VA

Temperature range

Operating

0 to 50°C, < RHB85%
Preservation

—20 to +60°C

Conduced emission

Meets to EN61326:1998

Radiated emission

Meets to ENG1326:1998

Electrostatic discharge | Meets to EN61326:1998
Radiation field Meets to ENG1326:1998
Steady Harmonic Meets to EN61000-3-2:1995
current emission

Conducted susceptibility

Meets to EN61326:1998

*1: Typical value and nominal value are reference data, so that not warrant them as spec.
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Section 1

General

Itam Specifications
Surges Meets to ENG1326:1998
Conducted RF signal ~_ | Meets to EN61326:1998
# | Power-source frequen- | Meets to ENG1326:1998
;E | ¢y magnetic field
© Ivoltage down, instant | Meets to EN61326:1998
power loss
Vibration Mgets to MIL-STD-810D

www.valuetronics.com
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Section 1  General

+ Specifications of spectrum analyzer function (MS8608A)

Item Specifications
Frequency range 9 kHz to 7.8 GHz
Frequency band Band0 {9 kHz to 3.2 GHz), Band 1-L : 1.5 to 3.2 GHz (Option 03), Band1- (3.15 to 8.3 GHz),
Band1+ (6.2 to 7.8 GHz)
Pre-selectorrange [ 3.15 to 7.8 GHz (Band1—, 1+) Option 03 : 1.6 1o 7.8 GHz {Band 1-L, 1 1+}
Setting frequancy Minimum 1 Hz
rasolution
Frequency readout + (frequency readout x reference frequency accuracy + span x span aceuracy + resolution
accuracy bandwidth x 0.15 + 10 Hz}
Marker frequency Normal: Same as freguency readout accuracy
readout accuracy Delta: Same as frequency span accuracy
». | Frequency| Resolution | 1 Hz, 10 Hz, 100 Hz, 1 kHz
‘é counter | Accuracy | i (frequency readout x reference frequency accuracy + 1 LSD + 2 Hz) (SN 2 20 dB, RBW < 3 MHz)
3 | Freguency| Setting 0 Hz, 5kHz to 7.8 GHz
E span range
Accuracy | +1.0% (Single band sweep, data point : 1001 point)
Resolution bandwidth | Setting range: 300 Hz,1 kHz,3 kHz,10 kHz,30 kHz,100 kHz,300 kHz,1 MHz,3 MHz,5 MHz,
{3 dB BW) 10 MHz, 20 MHz (only ¢ Band)
(RBW) (manually or automatically settable according to frequency span)
Bandwidth accuracy: +20% (RBW=300 Hz to 10 MHz), £40% (RBW=20 MHz}
Selectivity (60 dB: 3 dB): <15:1
Video bandwidth 1 Hz to 3 MHz, 1=3 sequence, Off (manually or automatically settable according to resolution
(VBW} handwidth)
Signal purity Noise side bands: <~108 dBc/Hz (1 GHz,10 kHz offset)
<—120 dBc/Hz {1 GHz,100 kMz offset)
Typical value: —146 dBc {at 1 GHz, € MHz offset}
Level Measuring | Average noisa lavel to +40 dBm (High power input}
measurement | range Average noise level to +20 dBm (low powsr input)
Maximum | +40 dBm (continuous average powsr, High power input)
input level | +20 dBm {continuous average power, Low power input)
+0 Vde )
Display At resolution bandwidth 300 Hz and video bandwidth 1 Hz
average
noise level
High power | At input attenuator 20 dB, without Option 08:
Input <—104 dBm+1.5 x f [GHz] dB (1 MHz 10 2.5 GHz, Band 0)
2 <—100 dBm+1.5 x f [GHz] dB {2.5 to 3.2 GHz, Band 0}
2 <100 dBm+0.8 x [ [GHZ] dB (3.15 to 7.8 GHz, Band 1)
2 At input attenuator 20 dB, with Option 08;
< <-102 dBm+1.8 x f [GHz] dB (1 MHz to 2.5 GHz, Band 0)
<100 dBm+1.8 x f [GHz] dB (2.5 to 3.2 GHz, Band 0}
£-100 dBm+0.8 x f [GHz] dB (3.15 10 7.8 GHz, Band 1}
Low power { At input attenuator 0 dB, without Option 08:
Input <124 dBm+1.5 x f [GHz] dB {1 MHz to 2.5 GHz, Band 0}
<120 dBm+1.5 x { [GHz] dB (2.5 to 3.2 GHz, Band 0)
<120 dBm+0.8 x f [GHZ] dB (3.15 to 7.8 GHz, Band 1)
At input attenuator 0 dB, with Option 08:
<122 dBm+1.8 x f {GHz] dB {1 MHz to 2.5 GHz, Band ()
<-120 dBm+1.8 x f [GHz] dB (2.5 to 3.2 GHz, Band )
<120 dBm+0.8 x f [GHz] dB (3.15 to 7.8 Gz, Band 1)
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Section 1 General

Amplitude

itern Specifications
Level Residual
measurement | response
High Power| At 20 dB input attenuator, input 50 Q termination
Input =80 dBm (1 MHz to 3.2 GHz, Band 0)
<-70 dBm {3.15 to 7.8 GHz, Band 1)
Low Power | At 0 dB input attenuator, input 50 Q termination
Input <—100 dBm (1 MMz to 3.2 GHz, Band 0)
<—90 dBm (3.15 to 7.8 GHz, Band 1)

Refarance level
Setting range
Log scale

Linear scale

Setting resolution
Level step satting
range

Unit
Log scale
Linear scale

Reference level

accuracy
High powar Input

Low bower Input

Resolution bandwidth
switching deviation

Input attenuator
Setting range

Switching deviation

Switching mode

-B0 to +50 dBm, or equivalent level (High power Input)
=100 to +30 dBm, or equivalent levet (Low power Input)
224 uV o 70.7 V (High power input)

22.4 pV 10 7.07 V (Low power inpul)

0.1 dB or equivalent levat

0.1t0 100 dB

dBm, dBuV, dBmV, dBpV (e.m.f.), W, V, dBuV/m

v

After calibration, for 50 MHz frequency, 1 MHz span, input attenuator, resolution bandwidth,
video bandwidth and auto sweep time

0.75 dB (+20.1 to 40 dBm)

0.5 dB (-29.9 to +20 dBm)

+0.75 dB (—49.9 to ~30 dBm)

11.5 dB {-60 to -50 dBm)

+0.75 dB {+0.1 to 20 dBm)

40.5 dB {-49.9 tc 0 dBm)

+0.75 dB (-69.9 fo —50 dBm)

1.5 dB (80 to -70 dBm)

After calibration, 3 kHz resclution bandwidth as a refersnce

+0.3 dB (300 Hz to 5 MHz)
.5 dB (10 MHz, 20 MHz)

20 to B2 dB (High Power Input), 0 o 62 dB (Low Power Input), 2 dB siep, manual setting and
automatic setting depsnding on reference level
50 MHz frequency, 30 dB input attenuator (for High Power Input) or 10 dB (Low Power Input)
as reference
+0.3 dB {30 to 70 dB, High Power Input)
{10 to 50 dB, Low Power Input)
10.5 dB (72 to 82 dB, High Power Input)
{52 to 62 dB, Low Power Input)
2 dB Step mode, 10dB Step mode

Frequency characteris-
tics

50 MHz as a reference

At 30 dB input attenuator for High Power Input or 10 dB for Low Power input, 18 to 28 °C tem-
perature range

10.6 dB (9 kHz to 3.2 GHz, Band g}

+1.0 dB (3.15 to 7.8 GHgz, Band 1), (Option 03: 1.6 10 7.8 GHz, Band 1)

At 20 to B2 B input attenuator for High Power Input or 10 to 62 dB for Low Power input

+1.0 dB {9 kHz to 3.2 GHz, Band 0)

12.0 dB (3.15 to 7.8 GHz, Band 1), (Option 03: 1.6 to 7.8 GHz, Band 1)

* Band 1 characteristics after pre-selector tuning

www.valuetronics.com
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Section 1  General

{Continued)

liem Specifications
Scale:10 div {at single scale)
Log scale: 10 dB, 5 dB, 2 dB, 1 dBidiv
Linear scale: 10%, 5%, 2%, 1%/div
Linearity (after calibration)
Scale Fidelity Log scale: £0.4 dB (0 to —20 dB, RBW<1 kHz), +1.0 dB (0 to —90 dB, RBW<1 kHz)
Linear scale: +4% of reference level
Marker level resolution
Log scale: 0.01 dB
Linear scale: 0.02%
2nd harmonic distortion: '
<80 dBc {10 to 200 MHz, Band 0, mixer input level:=30 dBm}
<75 dBc (0.2 to 0.85 GHz, Band 0, mixer input level:=30 dBm)
<~70 dBc {0.85 to 1.6 GHz, Band 0, mixer inpui level:~30 dBm)
<-90 dBc (1.6 to 3.9 GHz, Band 1, mixer input level:~10 dBm)
Spurious response {Option 03: 0.8 t0 3.9 GHz, Band 1, mixer input level: —10 dBm)
2-signal 3rd-order intermodulation distortion:
<70 dBc {10 to 100 MHz), <-85 dBc (0.1 to 7.8 GHz)
“Frequency reference of two signal: >50 kHz, mixer input level 30 dBm
Image response: <-70 dBc
Multiple response: =70 dBc (Band 1)
Al mixer input level
1dB gain compression =0 dBm {2100 MHz)
2+3 dBm (=500 MHz, Band 0), 20 dBm {Band 1}
1 dB gain comprassion vs, averaging noise level
Without Option 08
»127 dB-1.5 x f[GHz] dB (0.5 to 2.5 GHz, Band 0)
>123 dB~1.5 x { [GHZ] dB (2.5 to 3.2 GHz, Band 0}
>120 dB-0.8 x { [GHz] dB {3.15 to 7.8 GHz, Band 1}

Amplitude

Maximum dynamic

range With Option 08
>125 dB~1.8 x f [GHz] dB (0.5 to 2.5 GHz, Band 0}
>123 dB~1.8 x f [GHz] dB (2.5 t0 3.2 GHz, Band 0)
2120 dB—0.8 x f[GHz] dB (3.15 to 7.8 GHz, Band 1)
in frequency sweep '
Setting range: 10 ms to 1000 s
Swaep time (manual settable, or automatically settable according to span, resolution
bandwidth, video bandwidth)
£ Setting resotution: 5 ms (10 ms to 1s), most significant 3-digits {21 s)
E Accuracy: £3%
8 [Swesp mode Continuous, single
§‘ Trigger switch Freerun, Triggered
& | Trigger source Wide |F Video, Line, Ext (x10V), Ext {TTL)
g Off, Random sweep mode
w Gate delay: 0 s 1o 65.5 ms, resolution 1 ps
Gate mode Gate length: 2 us to 65.5 ms, resolution 1 us
Gate end: Internal/External
Zong sweep Swaeps only in frequency range indicated by zone marker
Tracking sweep Sweeps whils tracking peak points within zene marker {zone sweep also possible)
Setting range: 1 us to 1000 s
Sweep time Setting resolution: 1, 2, 5lseclagence (1.t9 50 us), 100 ps (10C usto 4.9 ms), 5ms (5msito 1),
most significant 3-digits (=1 s)
Accuracy: +1% {10 us 0 1000s)
=1 Swaep mode Continuous, single
£ | Trigger switch Fregtun, Triggared
B [Trigger source Wide IF Video, Video, Line, Ext (+10 V), Ext (TTL)
_?E_’ Pre-trigger: Display waveform before triggering
= Setting range: — {time span)to 0 s
Trigger delay Setting resolution; bigger value between (time span)/500 and 100 ns

Post-trigger: Display waveform before triggering
Setting range: 0 s to £5.5 ms, Setting resolution: 100 ns (sweep time < 4.9 ms),
1 us {sweep time 2 5 ms)

1-12
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Section 1

General

Item

Spedifications

Numbers of point

Can be sither 501 or 1001 point.

Detection mode

Normal
Positive Peak
Negative Peak
Sample
Average

Display function

Trace A, Trace B, Trace A/B, Trace A/BG, Trace A/Time

Trace calculation

A-B, B—A, AOB, A+B-A, A-B—A, A-B+DL—A

Storage tunction

Normal, View, Max Hold, Min Hold, Average, Linear Average, Cumulative, Over Write

Signal search

Auto Tune, Peak—CF, Peak—Ref, Scroll

Zona marker

Normal, Delta

Marker function

Marker—CF, Marker—Ref, Marker~CF Step Size, AMarker—S8pan, Zone—Span

Peak search

Peak, Next Peak, Min Dip, Next Dip

Multi marker

Frequency

Number of markers: 10 max. {Highest 10, Harmonics, Manual Set)

Measure function

Noiss power {(dBm/Hz, dBm/ch, dBuV/VHz),
C/N (dBc/ Hz, dBeich),
occupied bandwidth (power N% methad, X dB down method),

adjacent channel leakage power (REF: total power method, reference level method, inband

method, channel designate display: 3 channels x 2, graphic display),

average power of burst signal (average power In designate time range of time domain

waveform),
channe! power (dBm/Hz, dBm),

template comparison (upper/lower limits x each 2, time domain), MASK {upperdower limits x

each 2, frequency domain)

Correction

The user ¢an correct frequency response optionally, max 150 points

www.valuetronics.com
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Section 1

General

+ Specifications of spectrum analyzer function (MS8609A)

ltem

Specifications

Frequency range

9 kHz to 13.2 GHz

Frequency band

Band0 (9 kHz to 3.2 GHz}, Band1- {3.15 10 6.3 GHz), Band1+ {6.2 to 7.8 GHz), Band 2+ (7.7
10 13.2 GHz) :

Mixer harmonic order

1: Band 0, 1-, 1+
2: Band 2

Pre-selector range

3.15 to 13.2 GHz (Band1—, 1+, 2+) Option 03 : 1.6 to 7.8 GHz (Band 1-L, 1—, 1+)

Setting frequency

Minimum 1 Hz

resolution

Frequency readout + {frequency readout x reference frequency accuracy + Span x Span accuracy -+ resclution
accuracy bandwidth x 0.15 + 10 x N Hz)

Marker frequency Naormal: Same as frequency readout accuracy

readout accuracy

Delta: Same as frequency span accuracy

& | Frequency| Resolution_| 1 Hz, 19 Hz, 100 Hz, 1 kHz
§ counter | Accuracy |+ (frequency readout x reference frequency accuracy + 1 LSD + 2 x N Hz) (S/N > 20 dB,
z RBW < 3 MHz)
L | Frequency| Setting 0 Hz, 5 kHz to 13.2 GHz
span range
Accuracy | £1.0% (Single band sweep, data peint: 1001 point}
Resolution bandwidth | Setting range: 300 Hz,t kHz,3 kHz,10 kHz,30 kHz, 100 kHz,300 kHz,1 MHz,3 MHz,5 MHz,
{3dB BW) 10 MHz, 20 MHz (only 0 Band)
{RBW) (manually or automatically settable according to frequency span}
Bandwidth accuracy: +20% {RBW=300 Hz to 10 MHz), £40% (RBW=20 MHz)
Selectivity {60 dB:3 dB): <15:1
Video bandwidth 1 Hz to 3 MHz, 1-3 sequence, Off (manually or automatically settable according to resolution
(VBW) bandwidth)
Signal purity Noise side bands: <108 dBc/Hz (1 GHz,10 kHz offset)
<120 dBe/Hz (1 GHz,100 kHz offset)
Typical valus: —146 dBc (at 1 GHz, 6 MHz offset)
Level Measuring | Average noise level o +20 dBm
measurement | range
Maximum | +20 dBm (continuous average power
input level | +0 Vde
Display At resolution bandwidth 300 Hz and video bandwidth 1 Hz
average
noise level
At input attenuator 0 dB
Without Option 08
§ <—124 dBm+1.5 x f[GHz] dB (1 MHz to 2.5 GHz, Band 0}
= <-120 dBm+1.5 x f [GHz] dB (2.5 to 3.2 GHz, Band 0)
E <~116 dBm (3.15 to 7.8 GHz, Band 1}
<—107 dBm (7.7 to 13.2 GHz, Band 2)
With Option 08
<—122 dBm+1.8 x f [GHz] dB (1 MHz 10 2.5 GHz, Band 0)
<—120 dBm+1.8 x f [GHz] dB (2.5 to 3.2 GHz, Band 0}
<—t16 dBm {3.15 to 7.8 GHz, Band 1)
<—107 dBm (7.7 to 13.2 GHz, Band 2}
Residual At 0 dB input attenuator, input 50 £ termination
response | <—100 dBm (1 MHz to 3.2 GHz, Band 0)
<—90 dBm (3.15 to 7.8 GHz, Band 1)
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Section1  General

ltem Specifications
Reference level
Setting range

Log scale =100 to +30 dBm, or equivalent level
Linear scale 224uVto 7.07V
Setting resolution .
Level step 0.1 dB or equivalent lovel
setting range 0.1t0 100 dB
Unit
Log scale dBm, dBuV, dBmvV, dBuV (e.m.t.), W, V, dBuV/m
Linear scale v
Retarence level After calibration, for 50 MHz frequency, 1 MHz span, input attenuator, resolution bandwidth,
accuracy video bandwidth and auto sweep time

+0.75 dB (+0.1 to +20 dBm})

0.5 dB (—49.9 10 0 dBm)

+).75 dB {-69.9 t¢ -50 dBm)

) 1.5 dB (~80 to —70 dBm)

Resclution bandwidth | After calibration, 3 kHz resolution bandwidih as reference
switching deviation

Amplitude

0.3 dB (300 Hz to 5 MHz)

+03.5 dB {10 MHz, 20 MHz)

Input attenuator
Setting range 0 te 62 dB, 2 dB step, manual setting and automatic setting depending on refsrence lavel
Switching deviation | 50 MHz frequency, 10 dB input attenuator as referance

10.3 dB (10 to 50 dB)

+0.5 dB (52 fo 62 dB)

Switching mode 2 dB Step mode, 10 dB Step mode
Frequency characieris-
tics

Absolute flatness 50 MHz as a reference

Atinput attenuator 10 dB, 18 to 28°C temperature range
+0.6 dB (9 kHz to 3.2 GHz, Band 0)

£1.5dB (3.15 to 7.8 GHz, Band 1)

2.0 dB (7.7 to 13.2 GHz, Band 2)

At input attenuator 10 to 62 dB

+1,0 dB (9 kHz to 3.2 GHz, Band 0)

£2.0 dB (3.15 to 7.8 GHz, Band 1)

+3.0dB (7.7 t0 13.2 GHz, Band 2)

Relative flatness At input attenuator 10 to 62 dB

) 1.0 dB {9 kHz to 3.2 GHz, Band 0)

+1.5dB {3.15 1o 7.8 GHz, Band 1)

+2.0dB {7.7 to 13.2 GHz, Band 2)

* Band 1 and 2 characteristics after pre-selector tuning

Frequency

1-15
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Section 1 General

ltem Specifications
Scale:10 div {(at single scals)
Log scale: 10 dB, 5dB, 2 dB, 1 dB/div
Linear scale: 10%, 5%, 2%, 1%/div
Linearity {after calibration)
Scale Fidelity Log scale: £0.4 dB (0 to ~20 dB, RBW=1 kHz), 1.0 dB (0 to ~90 dB, RBW=z1 kHz)

Linear scale: +4% of reference level
Marker lavel resolution

Log scale: 0.01 dB

Linear scale: 0.02%

Spurious response

Amplitude

2nd harmonic distertion:
<60 dBc {10 to 200 MHz, Band 9, mixer input level:~30 dBm)
<75 dBc (0.2 to (.85 GHz, Band 0, mixer input level:-30 dBm)
<~70 dBe (0.85 to 1.6 GHz, Band 0, mixer input level:—30 dBm)
<90 dB¢ (1.6 to 3.9 GHz, Band 1, mixer input level—10 dBm)
3rd order intermodulation distortion:
<70 dBc {10 to 100 MHz), <-85 dBc (0.1 to 3.2 GHz) =-80 dBc {3.15 to 7.8 GHz)
<75 dBc (7.7 10 13.2 GHz)
*Fraquency referance of two signal: 250 kHz, mixer input lavel —30 dBm

Image response: <~70 dBc
Multiple response/out-of-band spurious: s—60 dBc

1dB gain compression

At mixer input level
20 dBm (=100 MHz)
>+3 dBm (2500 MHz, Band 0), 2-3 dBm (Band 1, 2)

Maximum dynamic
range

1 dB gain comprassion vs. averaging noise level
Without Option 08

>127 dB-1.5 x f [GHz] dB (0.5 to 2.5 GHz, Band 0)
>123 dB-1.5 x f [GHz] dB (2.5 to 3.2 GHz, Band 0)
=113 dB (3.15to 7.8 GHz, Band 1)
=104 dB (7.7 10 13.2 GHz, Band 2)
With Option 08

2125 dB-1.8 x f [GHz] dB (0.5 to 2.5 GHz, Band ()
2123 dB-1.8 x f [GHz] dB (2.5 to 3.2 GHz, Band 0)
=13 dB {3.15 10 7.8 GHz, Band 1)
=104 dB {7.7 to 13.2 GHz, Band 2}

Sweep lime

In frequency sweep
Setting range: 10 ms to 1000 s
(manual settable, or automatically settable according to span, resolution
bandwidth, video bandwidth)
Setting resolution: 5 ms (10 ms to 1s), most significant 3-digits (=1 s)
Accuracy: £3%

Sweep mode

Continuous, single

Trigger switch

Fraerun, Triggered

Trigger source

Wide IF Video, Line, Ext {x10V), Ext (TTL}

Frequency domain

Gate mode

Oft, Random sweep mode
Gate delay: 0 to 65.5 ms, resolution 1 us
Gate length: 2 us to 65.5 ms, resclution 1 us
Gate end: Internal/External

Zone sweep

Sweeps only in frequency range indicated by zone marker

Tracking sweep

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

1-16
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Section 1 General

ftem Specifications
Setting range: 1 us 1o 1000 s
Sweap time Setting resolution; 1, 2, 5A599{-'9n09 (1‘to. 50 ps), 100 ps (100 usto 4.9 ms), 5ms (5 msto 1 s),
most significant 3-digits (21 s)
Accuracy: 1% (10 ps to 1000 s)
£ | Sweep mode Continuous, single
E Trigger switch Fraerun, Triggered
© [ Trigger source Wide IF Video, Vidao, Line, Ext (+10V), Ext (TTL)
g Pre-trigger: Display waveform bafore triggering
= Setting range: — (lime span} to 0 s
Trigger delay Settiflg reso{ution: bigger value betwegn (time span)/500 and 100 ns
Post-trigger: Display waveform before triggering
Setting range: 0 s to 65.5 ms, Setting resolution: 100 ns {(sweep time < 4.9 ms),
1 us {sweep time = 5 ms)
Numbers of point Can be either 501 or 1001 paint.
Normal
) Positive Peak
Detaction mode Negative Peak
Sample
Average
Display function Trace A, Trace B, Trace A/B, Trace A/BG, Trace A/Time
Trace calcuiation A—B, B—=A, A©B, A+B—A, A-B2A, A-B+DL—A
Storage functicn Normal, View, Max Hold, Min Hold, Average, Linear Average, Cumulative, Over Write
Signal search Auto Tune, Peak—CF, Peak—Ref, Scroll
- | Z0ne marker Normal, Delta
§ Markar function Marker—CF, Marker—HRef, Marker—CF Step Size, AMarker—Span, Zone—Span
2 | Peak search Peak, Next Peak, Min Dip, Next Dip
L.;_‘_’ Multi marker Number of markers: 10 max, (Highest 10, Harmonics, Manual Set)
Noise power (dBm/Hz, dBmich, dBuV/VHz),
CIN (dBc/ Hz, dBc/ch),
occupied bandwidth {power N method, X dB down mathod),
adjacent channel leakage power (REF: total power method, reference level method, inband
Measure function method, channgl designate display: 3 chanpels X 2 graphic disp!ay), -
average power of burst signal{average power in designate fime range of time domain
waveform),
channel power (dBm/Hz, dBm),
template comparison (upper/lower limits x each 2, time domain),
MASK (upperlower limits x sach 2, frequency domain)
Correction The user can correct frequency response optionally, max 150 points

www.valuetronics.com



Section 1 General

- Option 01: Precision frequency reference oscillator

Fraquency 1} MHz

Aging rate < 5 x 10-%/day (referred to frequency after 24 houre warm-up)
Temparature stability <5 10r¥ (0 to 50°C, referred to frequency at 25°C)

Warm-up time within <5 x10-% | < 7 minutes Typ. (time to reach to 5 x 104, a1 23°C)

« Option 02: Narrow Resolution Bandwidths (FFT)

Model MSS608A

Resolution Bandwidth Setting mnge: 1 Hz to 1 kHz
Switching uncertainly: 0.5 dB
*reference to RBW 3 kHz (analog)

Resolution bandwidth accuracy +10% (RBW=30 Hz, 300 Hz}
+10% Typ. (RBW=1. 10, 100, { kHz)
Selectivity (60 dB: 3 dB) <5:1 (RBW=30 He, 300 Hz}
<5:1 Typ. (RBW=1, 10, 100, 1 kHz)
Minimum SPAN 100 Hz
Average Noise Level At Input attenuator: 0 dB, RBW: 1 Hz, Detection mode: Sample
Low Power input [without Option 08 Pre-amplifier]

<-148,5dBm + 1.5x f[GHz] dB  Typ. {1 MHz 10 2.5 GHz, Band 0}
%-144.5 dBm + 1.5 x f[GHz] dB  Typ. {2.5 to 3.2 GHz, Bund (1)
<-144,5 dBm + 0.8 x f [GHz) dB Typ. (3.15 to 7.8 GHz, Band 1}
fwith Option 08 Pre-amplifier,when Pre-amplifier Off]

<-146.5 dBm + 1.8 x f [GHz] dB  Typ. (1 MHz to 2.5 GHz, Band 0}
<-144.5dBm + 1.8 x f [GHz] dB  Typ. (2.5 to 3.2 GHe, Band )
<-144,5dBm + 0.8 x { [GHz) dB  Typ. (3.15 to 7.8 GHz, Band 1)

High Power input At Input attenuator: 0 dB, RBW: 1 Hz, Detection mode: Sample
[without Option 08 Pre-amptifier]

<-128.5dBm + 1.5 x f[GHz} 4B Typ. {1 MHz 10 2.5 GHz, Band ()
<-124.5dBm + 1.5 x f[GHz) dB  Typ. (2.5 to 3.2 GHz, Band 0}
£-124.5dBm + 0.8 x f {GHz] dB Typ. (3.15 10 7.8 GHz, Band 1)
[with Option 08 Pre-amplifier,when Pre-amplifier Off]

<-126.5 dBm + 1.8 x f [GHz| dB  Typ. (1 MHz to 2.5 GHz, Band {)
<-124.5dBm + 1.8 x f[(GHz} dB Typ. (2.5 to 3.2 GHz. Band 0)
<1245 dBm + 0.8 x f [GHz] dB  Typ. (3.15 to 7.8 GHz, Band 1)

Medel MS8609A

Resolution Bandwidth Setting range: 1 Hz to 1 kHz
Switching uncertainly: £0.5 dB
*reference 1o RBW 3 kHz (analog)}

Resolution bandwidth accuracy +10% (RBW=30 Hz, 300 Hz)
+10% Typ. (RBW=1, 10, 100, 1 kHz)
Selectivity (60 dB: 3 dB) <35:1 (RBW=30 Hz, 300 Hz)
<5:1 Typ. (RBW=1. 10, 100. 1 kHz}
Minimum SPAN 100 Hz
Average Noise Level At Input atenuator: 0 ¢B, RBW: 1 Hz, Detection mode: Sample

[without Option 08 Pre-amplifier]

<-148.5 dBm + 1.5 x f [GHzj dB  Typ. (1 MHz to 2.5 GHz, Band ()
<-144.5dBm + 1.5 x { [GHz] dB  Typ. (2.5 t0 3.2 GHz, Band 0)
<-138.5dBm  Typ. (3.15 to 7.8 GHz, Band 1)

<-129.5dBm  Typ. (7.7 to 13.2 GHz, Band 2)

[with Option 08 Pre-amplifier, when Pre-amplifier Off]

<-146.5 dBm + 1.5 x f[GHz] dB  Typ. (1 MHz to 2.5 GHz, Band ()
2-144.5dBm + 1.5 x f {GHz] dB  Typ. (2.5 to 3.2 GHz, Band 0)
<-138.5dBm  Typ. (3.15 to 7.8 GHz, Band 1)

<-129.5dBm  Typ. (7.7 to 13.2 GHz, Band 2)
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Section 1

General

+ Option 03: Extension of preselector lower limit (only for MS8608A)

Outline Expands jower frequency limit of pre-selector from 3.15 to 1.6 GHz.

Frequency band Band 0: 9 kHz to 3.2 GHz, Band 1-L: 1.6 to 3.2 GHz, Band 1-:3.15 10 6.3 GHz
Band 1+: 6.2 to 7.8 GHz

Pra-selector range E.610 7.8 GHz (Band 1-L, 1-, 1+)

Avarage noise lavel
AtRBW 300 Hz, VBW 1 Hz

High Power [nput At input attenuator 20 dB
<-100 dBm + 0.8 x ffGHz] dB (1.6 to 7.8 GHz, Band 1)
Low Power Input At input attenuator 0 dB
£-120 dBm + 0.8 x f{GHz] dB (1.6 to 7.8 GHz, Band 1)
Residual response <-90dBm (1.6 to 7.8 GHz, Band 1, RF ATT: ( dB, Input: 50 Q termination)
Frequency response 50 MHz as reference

1.0 dB (1.610 7.8 GHz, Band 1)

12.0dB (1.6 10 7.8 GHz, Band 1)
*After execuding pre-select tuning.

At input attenuator: 20 to 82 dB (High Power Input) or 2 to 62 dB (Low Power Input),

At input attenuator: 30 dB (High Power Input) or 10 dB (Low Power Input), temperature: 18 10 28 °C

2nd harmonic distortion <-90 dBc (0.8 10 3.9 GHz, Band 1, mixer input level: —10 dBm)

1 dB gain compression >0 dBm (1.6 to 7.8 GHz, Band 1)

Maximum dynamic range 2120 dB-0.8 x f [GHz] dB (1.6 10 7.8 GHz, Band 1)

+ Option 04; Digital resolution bandwidth

Resclution bandwidth (RBW) | Setting range:
10 Hz to 1 MHz (1-3 sequence)
Bandwidth accuracy:

+10% (RBW 2100 Hz), 210 % (RBW <30 Hz)
Selectivity (60 dB : 3 dB):

<5:1 (RBW 2100 Hz}, <5:1 Nominal (REW <30 Hz)
RBW switching deviation: RBW 3 kHz as reference,

0.5 dB
Detection mode Normal, Positive Peak, Negative Peak, Sample, RMS
RMS: Displays average value between samples.
Span setting Min. span: | kHz
Average noise level AtRBW: 10 Hz, RF ATT: 0 dB
Level [Without Option 08]
MSB609A £-136.5 dBm +1.5 x f [GHz] dB Nominal (1 MHz to 2.5 GHz, band 0}

=-132.5 dBm +1.5 x f [GHz] dB Nominal (2.5 GHz to 3.2 GHz, band ()
<-128.5 dBm Nominal (3.15 GHz to 7.8 GHz, band 1)
£-119.5 dBm Nominal (7.7 GHz to 13.2 GHz, band 2)

[With Option 08]

<-134.5 dBm + 1.8 x f [GHz] dB Nominal (1 MHz to 2.5 GHz, band 0)
£~132.5 dBm + 1.8 x f [GHz] dB Nominal (2.5 GHz to 3,2 GHz, buand (%)
£-128.5 dBm Nominal (3.15 GHz to 7.8 GHz, band 1)

£-119.5 dBm Nominal (7.7 GHz to 13.2 GHz, band 2)

MS8608A At input attenuator 20 dB

High Power Input [Without Option 08]

<-116.5 dBm +1.5 % f [GHz]dB Nominal {1 MHz te 2.5 GHz, band ()
<~112.5 dBm +1,5 x f [GHz] dB Nominal (2.5 GHz to 3.2 GHz, band O)
<~112.5 dBm +0.8 x f [GHz] dB Nominal (3.15 GHz to 7.8 GHz, band 1)

[With Option 08}

£-114.5 dBm +1.8 x f [GHz] dB Nominal (1 MHz to 2.5 GHz, band )
=-112.5 dBm +1.8 x f [GHz] dB Nominal (2.5 GHz to 3.2 GHz, band ()
£-112.5 dBm +0.8 x f [GHz) dB Nominal (3.15 GHz to 7.8 GHz, band 1)

MSB608A At input attenuator 0 dB

Low Power Input [Without Option 08)

<£-136.5 dBm +1.5 x f [GHz] dB Nominal (1 MHz to 2.5 GHz, band §)
£-132.5dBin +1.5 x [GHz] dB Nominal (2.5 GHz to 3.2 GHz, band 0)
<-132.5 dBm +0.8 x f [GHz] dB Nominal (3.15 GHz to 7.8 GHz, band 1}

[With Option 08]

<~134.5 dBm +1.8 x  [GHz] dB Nominal (1 MHz to 2.5 GHz, band 0)
<$-132.5 dBm +1.8 x f [GHz] dB Nominal (2.5 GHz 10 3.2 GHz, band ()
£-132.5 dBm +0.8 x f [GHz] dB Nominal (3.15 GHz to 7.8 GHz, band 1)

www.valuetronics.com
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Section 1 General

« Option 05: Rubidium reference oscillator

Frequency 10 MHz

Aging rate <+t % 10-%month (23 to 28°C, refered to freguency after 60 min warm-up)

Starting characteristics <41 x 10°%/7 minutes {at 25°C, after 7 min wann-up, refered to trequency after 60 min wanm-up)
Temperature stability <1 x 10-%, (0 10 45°C, referred to frequency at 25°C)

+ Option 08: Pre-amplifier

Qutline When Pre-amplifier is On, the following performance is specified for the Main Unit specifications, (For the MS8608A,
these are applied on Low Power Input.)

Gain 20 dB typical

Noise figure 6.5 dB typical (Input frequency <2 GHz),
12 dB typical (Input frequency > 2 GHz)

Frequency range 100 kHz te 3 GHz

Frequency band composition | Band 0: 100 kHz to 3.0 GHz, Band 1-: 3.15 to 6.3 GHz, Band 1+: 6.2 10 7.8 GHz, Band 2+: 7.7 t0 13.2 GHz
(MSB609A enly)

Pre-amplifier can be wsed only for Band 0.
Level measurement '

Level range Average noise level to +10 dBm
Mazx, input range +10 dBm
Average noise level At RBW 300 Hz, VBW 1 Hz, Input attenuator 0 dB

<137 dBm + 2.0 x f [GHz] dB (1 MHz to 3 GHz, Band 0)

Reference tevsl setting range :
Log scale —-120 to +10 dBm, or the equivalent
Linear scale 2.24 uV to 707 mV

Reference level accuracy Afier calibration: at frequency 50 MHz, span | MHz, and Auto of input atienuator, RBW, VBW and sweep time
+0.75 dB (~19.9 to +10 dBm)

+0.90 dB (-69.9 to —20 dBm}

+1.5 dB (90 to —70 dBm)

RBW switching deviation After calibration; RBW 3 kHz as reférence
0.5 dB (300 Hz to 5 MHz), +0.75 dB (10 MHz, 20 MHz)
Input attenuator +0.5 dB (1010 50 dB), 1.0 dB (52 to 62 dB}
switching deviation

Frequency characteristics 100 MHz as reference; at input attenuator 10 to 50 dB, temperature 18 10 28°C
+2.0 4B (100 kHz to 3 GHz)

Waveform display linearity

Log scale 0.5 dB {0 to =20 dB, RBW < 1 kHz)
+1.0dB (010 60 dB, RBW < | kHz)
+1.5dB (0 to -75 dB, RBW < 1 kllz}

Linear scale ' +5% (Referred to reference level)
2-signal 3rd-order distortion | At frequency difference between 2 signal > 50 kHz, input level*! to pre-amplifier —55 dBm
<70 dB¢ (10 MHz to 5.0 GHz)
1-dB gain compression At input level*1 to pre-amplifier

2-35 dBm (2100 MHz)

*1: Input level to pre-amplifier is as follows,
Input level to pre-amplifier = RF input level - Input attenwator setting value

« Option 09: Ethernet Interface

Qutline Controlled by extemal controller (Excluding power switch)

Connector 10 base-T

1-20
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Section 1 General

Option 32: Maximum input level Extension
Main unit (Specifications for the items below are changed by mounting
Option 32.)

Maximum allowabie level

+30 dBm (1 W) average power for confinuous wave

Power meter function
Level range

—1410 426 dBm

Amplitude
Level measurement
Level measurement range
Maximum input leve)
Average power for continuous wave

Average noise level to +30 dBin

+30 dBm

Reterence level
Setting range
Log scale
Linear scale
Reference level accuracy

-100 to +40 dBm or equivalent level
224 0t0224Y

After calibration, with a frequency of 50 MHz, span of 1 MHz, and when inpat attenuator, resolution bandwidth,
video bandwidth, sweeping time are set to Auto: £0.75 dB (+0.1 to +30 dBm)

Option 33: High-accuracy power measurement

QOutline

Used in combination with W-CDMA measurement software improve power measurement accuracy witheut using
the internal power meter in the transmission power measurcment screer.

Frequency range

1848 to 2171 MHz (excluding ranges fromt995 to 2105 MHz)

Transmission power
measurernent range

=50 to +20 dBm (average power)

Reterence level

-20 to +20 dBin

Transmission power accuracy

When the reference level input is 259C 43*C and input attenuator is s¢1 10 Auto afler avtomatic calibration: +0.4
dBim

* Excluding mismatch error

Power measurement linearity

With input level of -10 dBm and without changing the levet setting after range optimization;
#).2 4B (0 1o 40 4B)

Temperature coefficient 0.015 dB/~C
Accessory ATA flash meinory card
Calibration interval 6 months

Option 35; Extension of frequency upper limit to 7.9 GHz

(only for MS8608A)

Outline

Expands upper frequency limit 1o 7.9 GHz.

Frequency band

Band 0: 9 kMHz 1 3.2 GHz, Band |-L: 1.6 to 3.2 GHz, Band 1-: 3.}5 t0 6.3 GHz
Band 1+:6.2t0 7.9 GHz

Pre-selector range

3.1510 7.9 GHz {Band L, 1-, 1+)

Avarage noise level
High Power Input

Low Power Input

At RBW 300 Hz, VBW | Hz

At input attenuator 20 dB

<100 dBm + 0.8 x f [GHz) dB (3.15 t0 7.9 GHz, Band 1)
At input attenuator ( dB

<-120 dBm + 6.8 f [GHz] dB (3.15 10 7.9 GHz, Rand 1)}

Residual response

<90 dBm {3.15t0 7.9 GHz, Band 1, RF ATT: 0 dB3, Inpui: 50 O tenmination)

Frequency response

50 MHz as reference

At input attenuator 30 dB (High Power Input) or 10 dB {(Low Power Input), 18 10 28 °C
1.0 dB (3.1510 7.9 GHz, Band 1)

At input atienuator 20 to §2 dB (High Power Input) or 2 to 62 dB (Low Power lnput)
2,0 dB (3.15 to 7.9 GHz, Band 1)

*After executing pre-select tuning.

2nd harmenic distortion

<90 dBc (1.6 to 3.95 GHz, Band 1, mixer input level: =10 dBm)

1dB gain compression

20 dBm (3.15 to 7.9 GHz, Band 1)

Maximum dynamic range

2120 dB—0.8 x f[GHz] dB (3,15 to 7.9 (GHz, Band 1)

www.valuetronics.com
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Saction 1 General

« Qption 46: Auto power recovery

Qutline Cancels the power switch on front panel and antomatically recovers to power-on after power failure.

* This equipment enters the standby state when the line has to be disconnected and
reconnected, because power switch on front panel doesn’t have latch function.

If this equipment is built into remote systems, please install this option.

« Option 47: Rack mount (IEC)

Qutline Attachment of rack mount which meets IEC spec
The standard tilt handle is eliminated when rack mount kit is attached.

« Option 48: Rack mount (JIS)

Qutline Attachment of rack mount which meets JIS spec
The standard tilt handle is eliminated when rack mount kit is aitached.

1-22.
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Section 2 Preparalions Before Use

Installation Site and Environmental Conditions

Locations to be avoided ,

The MS8608A/MS86(YA Digital Mobile Radio Transmitter Tester operates normally
at temperatures from 0 to 50°C and below RH 85%. (When Option 05: Rubidium
Reference Oscillator is mbuntcd, its ambient temperature range becomes 0 to 45°C.)
However, for the best performance, the following locations should be avoided.

y »  Where there is severe vibration

' « Where the humidity is high
»  Where the equipment will be exposed direct sunlight
*  Where the equipment will be exposed active gases

In addition to meeting the above conditions, to insure long-term trouble-free operation,
the equipment should be used at room temperature and in a location where the power
supply voltage does not fluctuate greatly.

CAUTION A\

If the MS8608A/MS8609A is used at normal temperatures
after it has been used or stored for a long time at low tem-
peratures, there is a risk of short-circuiting caused by con-
densation. To prevent this risk, do not turn the spectrum
analyzer on until it has been allowed to dry out sufficiently.

Fan clearance

To suppress any internal temperature increase, the spectrumn anatyzer has a fan on the

rear panel as shown in the diagram below. Leave a gap of at least 10 cm between the

rear panel and the wall, nearby equipment or obstructions so that fan ventilation is not

blocked.
10 cm min :
]
La) <>
L] L]
Internal fan
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Section 2 Preparations Before Use

Safety Measures

This paragraph explains the safety procedures which should be followed under al
circumstances not to counter the risk of an accidental electric shock, damage to the

equipment or a major operation interruption.

Power-on

WARNING A

- Before power-on: The MS8608A/MS8609A must be con-

nected to protective ground.
If the power is switched on without tak-
ing this countermeasure, there is a risk
of receiving a accidental electric
shock. In addition, it is essential to
check the power supply voltage. if an
abnormal voltage that exceeds the
specified value is input, there is an acci-
dental risk of damage to this MS8608A/
MS8609A and fire.

» During power-on To maintain the MS8608A/MS8609A,
sometimes it is necessary to make in-
ternal checks and adjustments with
the covers removed while power is
supplied. Very-high, dangerous volt-
ages are used in this spectrum ana-
lyzer, if insufficient care is taken, there
is a risk of an accidental electric shock
being received or of damage to the
equipment. To maintain the MS8608A/
MSB8609A, request service by a service
personnel who has received the re-
quired training.

In the following, special notes on safety procedures are extracted from sections other
than Section 2.

To prevent accidents, read this section together with the related sections before beginning
operation.

2-4
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Section2 Preparations Before Use

Input level to RF Input

Frequency range: 9 kHz to 7.8 GHz (MS8608A), 9 kHz to 13.2 GHz
{(MS8609A)

Measurement level: Apply the measured signal with average noise level up
to +40 dBm (MS8608A) or +20 dBm (MS8609A) to
the N-type connector High Power (MS8608A) or RF
(MS8609A) Input of 50 £ input impedance,
respectively.

CAUTION A

The RF Input (MS8609A) and High/Low Power Input
(MS8608A) circuits are not protected against excessive
power.

It a signal exceeding +40 dBm (High Power Input of
MS8908A) or 20 dBm (RF Input of MS8609A and Low Power
Input of MS8608A} is applied, respectively; the power sen-
sor, input attenuator and input mixer may be burned.

is a warning mark to prevent such damage.

Caution of handling the RF Input Connector

Use the N-type connector for the RF Input of the MS8609A and High Power Input of
the MS8608A, and SMA-type connector for the Low Power Input of the MS8608A.

If different connector is connected, there is an accidental risk of damage to the RF input

connector,

2-5
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Section 2 Preparations Before Use

Installation

Rack mounting

The Option 47 Rack Mount (IEC) or Option 48 Rack Mount (JIS) (sold separately) is
required to mount this unit in a rack.

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

Using Option 05 Rubidium reference oscillator

Connect the connectors at rear panel with the J1066 coaxial cord of an accessory for
Option 05, as shown below.
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Section 2 Preparations Before Use

Preparations Before Power-on

This unit operates normally when it is connected to an AC 85 to 132V, or AC 170 to
250 V (wide voltage range input} 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
* Ground current problems

) Note:
* The voltage and current rating are indicated on the rear panel when the
instrument is shipped from the factory,
¢ Inthis manual, the power supply voltage and current ratings are represented
by AC ** Vac and **% A respectively,
To protect the operator, the following WARNING and CAUTION notices are attached
to the rear panel of the MS8608A/MSR609A.

WARNING /N CAUTION A\

NQO OPERATOR SERVICE- FOR CONTINUED FIRE
ABLE PARTS INSIDE. PRORECTION REPLACE
REFER SERVICING TO ONLY WITH SPECIFIED
QUALIFIED PERSONNEL. TYPE AND RATED FUSE.
) Replace fuses with the specified type and the rated voltage

and current. Or, there may be a risk of fire.

WARNING A

Disassembly, adjustment, maintenance, or other access in-
side this instrument by unqualified personnel should be
avoided. Maintenance of this instrument should be per-
formed 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 to precision compo-
nents.

Always follow the instructions on the following pages.
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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 MS8608A/MS8609A is connected to ground potential. As a result, it is not
necessary to connect the FG terminal to ground. And the 3-pole to 2-pole conversion

adapter is not required,

(2) Grounding with frame ground (FG) terminal

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

WARNING A\

If power is supplied without protective
’ oRo oo grounding, there is a risk of accidental

i electric shock. When a 3-pole AC power-
supply outlet is not available, the protec-
tive 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 to this

®

L1 instrument.
=
Fuse holder Label indicating Frame ground terminal:
protective ground To prevent accidental electric
terminal shock, connect this terminal
to ground potential

2-8
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Section 2 Preparations Betore Use

Replacing fuse

www.valuetronics.com

’

WARNING A

L]

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

If 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 internal circuits of the MS8608A/MS8609A being
damaged by the abnormal voltage. Before supplying
power again after changing the fuses, check that the pro-
tective grounding described previously is still con-
nected, and check that the AC power supply voltage 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 voltage and current as the
fuses in the fuse holders.

If the replacement fuses are not of the same type, they
may not fit correctly, 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 to the equipment
by fire.
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Section 2 Preparations Before Use

This instrument with standard accessories has a spare fuse. The fuse is mounted in the
fuse holder and must be replaced if they blow. If the fuse must be replaced, locate and
remedy the cause before replacing the blown fuse.

After performing the safety procedures described on the preceding page, replace the
fuse 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 Catch the gap with pen point, and remove the fuse-holder to pull forward, The cap and fuse
are removed as a unit from the fuse holder.

)
T
N

4l
Fuse-holder Gap
Fuse cap
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.

2-10
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Saction 2 Preparations Before Use

Precaution for Handling Memory Card

www.valuetronics.com

The MS8608A/MSB609A use an ATA flash card as the memory card.

Notes on using the ATA flash card are given bellow:

» Never remove the ATA flash card while it is being accessed. If it is removed while
it is being accessed, data on it will be lost and the card may be damaged.

*» The ATA flash card may be damaged if static electricity is applied to it.
Therefore, it is recommended that you make a back up of the ATA flash card.
Anritsu accepts no liability for the loss of data on the ATA flash card.

+ Installing Memory Card

Install the memory card to this instrument, with the cutout of the card at the position
as shown below, One card can be installed.

Memory Card slot

| Y |

Eject
button
H A
Cutout Mermory Card

*+ Removing Memory Card
Push the left eject button to remove the memory card.

ATA card list

<Name> <Medel No.>
ADTEC Compact Flash Card 16M AD-CFDI16
EPPSON ATA-Card 10M SEATA-10M
EPPSON ATA-Card 15M SEATA-20M
FUJISOKU ATA-Card 12M IT12ZMA3-BD
FUJISOKU ATA-Card 20M JT20MA3-BD
FUNSOKU ATA-Card 40M JT40MA3-BD
Panasonic ATA-Card §M BN-C08AB
TDK Compact Flash 16MB TCOl6H
BUFFALQO Compact Flash Card 15MB RCF-C
ScanDisk Compact Flash Card 32MB SDCFB
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Section 3 Panel Description

Table of Front and Rear Panel Features

No. Panel Marking

Explanation of Function

1 (LCD)
2 Spectrum
3 Tx Tester
)
4 Config
5 F1-Fé6
6 Freq/Ampl
7 Marker
)
8 System
9 Single

www.valuetronics.com

This is a 6.5 inch type color TFT liquid crystal display (LCD). It
displays the trace waveforms, the parameter settings, the values of
marker, and the soft menu keys, etc.

This sets the MS8608A/MS8609A to the spectrum analyzer mode.

This sets the MSE608A/MSE609A to the transmitter (Tx) tester mode in
which the measurement software operates.

Thié displays the setup menu for GPIB interface or printer, etc,

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

[More] This displays the next page of soft-key menus.

This is the frequency and level parameter data input section.

[Freq/Channel] Sets frequency.

[Span] Sets frequency span,

[Amplitude] Sets reference level.

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

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

This section is related to operation of marker functions.

[Marker| Sets marker.
[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.
This switches the measurement system in Tx tester mode.

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 continuous sweeping.
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Section 3 Panel Description

No.

Panel Marking

Explanation of Function

10

11

12

13

14

15
16

3-4

Recall

Measure

Hi Power

Display

Trig/Gate

Coupled Function

Entry

www.valuetronics.com

This execuies recall/save.

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

[Save] Saves measurement parameters and waveform data to

intemal memory or memory card.

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

This sets the RF input connectors. The MS8609A have not this key.
[High Power]  Enables the High Power input connector.
[Low Power]  Enables the Low Power input connector.

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

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

The zere-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 simultaneously, or
displays trace A and BG (background frequency
spectrum including trace A) simultaneously.

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

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

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

waveform-data write timing) functions.
This sets the RBW, VBW, sweep time and input attenuator,

These keys set the numeric data, units and special functions.
[Rotary knob]  Used for moving marker and inputting data.

[v,Al Increments and decrements input data.

[Shift} To execute pane! 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.
fset] Key for setting parameters.
[Cancel] This cancels the entry which is able to set with [set| key,



Section 3 Panel Description

No.

Panel Marking

Explanation of Function

17

18

19

20

21

22

23

24

25

50

51

52

Preset

Local

Disp On/Off
Copy

Stby/On

RF Input

I/Q Input

Probe Power

Memory Card
(Fan}

10 MHz STD

IF Out put
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This sets the measurement parameters to the default values.

This changes the remote status to the local status.

This sets the liquid erystal display On/Off.

This outputs a hard copy of the screen to a printer or memory card.

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 from the power-on condition when the key is
pressed again for about 1 second.

This is the RF input connector.

This is the [/Q Input connector. (Input I and Q for Unbalanced, and /1
and Q/Q for Balanced.)

This is the connector that supplies 12V for a FET probe,
Pin allocation is shown below,

GND  No-connection

12V +12V

This is the slot to set memory cards which save/load the waveform data
and measurement parameters etc.

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

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

If an external signal is input, the heater of the internal OCXO is switched
off.

This is the IF output connector. This signal is bandwidth controlled by
the RBW setting.
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Section 3 Panel Description

No.

Panel Marking Explanation of Function

53
54
55
56

57

58

59
60

61
62

63
64
65

66

67

Wideband IF OUT  This is the wideband IF output connector. This signal is not bandwidth
controlled by the RBW setting,.

Sweep (X) This is an output connector for sweep signal (X),

Video (Y) This connector, outputs a Y-axis signal that is proportional to the video
detection signal output, is band-limited according to the RBW set value,
and is logarithmically compressed at log scale.

Sweep Status (Z)  This is an output connector for sweep status signal (Z).

* Trig/Gate In (£10 V)

This 1s an input connector for external trigger/gate signal.
Off/On ~ This is the AC line power switch.

(Inlet) This is the fused AC power inlet to which the supplied power cord i3

connected. It contains a time-lag fuse.

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

Parallel This is the Parallel connector. Connect it to a printer.
VGA Out This is the VGA signal output connector.
GPIB This connector is for use with a GPIB interface.

It is connected to an external system controller. -

RS-232C This 1s the R§-232C connector. Connect it to an external system control-
ler.
Ethernet This is the 10 Base-T connector for Ethernet. Connect this to the external

system controller.

Name plate This shows a production number and options.
OPTOS Out This is an output connector for Option 05 Rubidium reference oscillator
(10 MHz).

Connect this connector to the 10 MHz/13 MHz Ref In connector using
the J1066 coaxial cord of an accessory for Option 03.

3-6
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Section 3 Panet Description
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Section 4 Basic Operation Procedure

The basic operation procedure of this equipment is | <Actual operations>
explained here. The operations are listed on the right. (I)  Signal display

Also, the explanation will advance assuming that a 1) Turn the power on,

500 MHz signal is applied to the input connector. 2) Move to spectrum analyzer mode,

Please refer to this manual while operating this 3) Execute automatic calibration,

equipment. 4) Set the signal to the center of the screen,
( () : Panel key, ___ :Softkey)  and

5) Enlarge and display the sigﬁal.
(II) Marker operation

Check of the zone marker function.

The “marker — CF” function check.
) (II1) “Measure” function check

(IV) Screen hard copy

Signal Display

Turn the power on

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

The power is turned on/off only when the power

switch is pressed for one second or more. This

prevents the power from being turned on/off easily
) by mistake.

4-3
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Section 4 Basic Operation Procedure

Move to spectrum analyzer mode

Press key.

Pressing this key moves any mode to the spectrum analyzer mode. In the
spectrum analyzer mode, the transmitter tester function (using a measurement software)

cannot be performed,

Press key.

Press Preset All key in the menu.

R 16 225N F—
» T iy REN DL ATT 1oob
Var ket N T N R
Pt Lewe | — L .Em E1 faos Peak Freset
e Trace? Al
Freset
e
: sentroll
BT O il ok e T o et dass oata i Freset
. i Trace
Faramsters
Freset
Level
Par et 'Sn o
“tart BHi “lige © AANEHT Frezet
Band auta F'::f 'l;'z
Fre Fugl  OFF Correction (F]

Rule and features of operation

/Wheh key (hard key) is pressed, the related
\soft key menu is displayed.

(b

includes only the display-related resetting or the

artial resettings are enabled. This resetting

\resetting of special modes such as zone sweep.

Execute automatic calibration

Wait after switching on the power supply of the machine (warm up period) till the

internal temperature becomes stable. This period is approximately 10 minutes.

Afier warm up, execute sutomatic calibration,

CAL

Press key then key.

Select All Cal from the menu displayed on the display.

Sz D25y cal
I o FEM MMz ATT 10dE
frarim Tooeek] -emosm] GRG0 TR
Pt |t -0 B DET  Fuos Feak AL Gat
[175:Ef° Trace-A)
Lavel Cal
Freq Lal
TR A :
TR0 T A I A OO O g S
Freg Cal
| oif
T T '
tart OHE Slop 7, sGH Pre-
seletor
gand aute T
Fre fapl  LFF Vor rect Lo OFF g
Fig. 4-2
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Automatic Calibration is carried out by using an
internal source without need for any external cable
éonnection. .

See Vol.2 Section 8 for detail information about

contents of calibration.




Section 4 Basic Operation Procedure

Set the signal to the center of the screen

Press (Freq/Channel) key. ‘ /When pressing Frequency, Span, Amplitude or

Dum AT g SO T Fuiguinr . . .
fimiar A Coupled Function key (s) which is used frequently,
et Al Sl gk e CET P Fosk] | ple Center Frequency, Span, Reference Level, RBW
Start or VBW function is selected and numeric value
Freq
for the function can be entered into Entry area.
Stop A . .
Nl _ R Fied This reduce key operation times. Y,
TSI SRS PESTRETLY UL 3 WYY TR S RN Rpee pre- \
i selator Y
L. I | (o YLE (17 . . . - .
L o (Thls display section is called Entry area, Selecting
B n e
) . e d——""| the menu displays the current set value of the
o ——reicr | r: r. The set v an han
Ceriter Frag = o a0 oieH: ﬁ] Earer anits :'.tr}\: i pa dmete Th a] ue ¢ be ¢ ged by
bra Pt O Corrertion LT : entering data in Entry area, )
Fig. 4-3
Hold

Press (Shift) (GHZ) key

R S e P P ]

frrier T | seale Bl | Contien The display of the soft key menu can be erased
3’iLevel RS X0 - . [oses i . - 1014
L ! Ll | 2w using key. When the menu
4 H FITT o
I T 1] [:’Lj,'; disappears, the set up parameters are displayed.
5 Feak
'.F:ma

. O P e TRREAJ VNN RPN W Y P

SMart o Mo SO

) Erend 2t
Fre Amel 001 Lorrection OFF
Fig. 4-4
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Section 4 Basic Operation Procedure

Press {Freg/Channel ) key, then use the ten-key pad

(numeric keys) to enter 500 MHz (pre

keys).

2NNANILIE 3Tl

HO10]0

Y-
- - FEM XHE  ATT 1
[rarksr S]] -19.95%] S el ol taoms
Fed Lovel 16 tiokm TET  Fes Frak enbat
[iT57 ; v e Fran
; : o,
B R Freg
* !
; . Stop
| ) Frey
T r ~ o iy 7
LA il M gt g Pro-
| H selector
M At Tue
: \
: Fran
H arlacton
- Tuwnjre
— H
enter SONHz Zwah T BHGHE
[Codeor Freg = S o6 iz ] Gard zure
Fre Rupl (FF Torrect lon OFF

Fig. 4-5

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 down key several times to enlarge the signal display.

OGS TE DT

pan
ar TG o REU Atz ATT 16uE
[rrkar soerrz|[ 1055 PR IAE S DNTTOE
Fed Lewsl —10.00Fm = Sran
(o7
Fall Spary
Lt Soan
PN P R T
Tareh =
-=Sorolh
+
L e SEarHy Spary 2 ookl
[Freos Span = .60 o iioohz ] Barel it Gtep Lize
Fre Aml FF Correclion DFF I?
Fig. 4-6
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Section 4 Basic Operation Procedure

Marker Operation

Here, check 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,

S0 2242060

lerier  “soncowene][ -iocseae] fEE O nin o
et Leval —1idadEn DET Fos Paak Span
L Y EE
: f' ‘\ :
: : Frll Span
d 1
[Tt
/: 5,\ Jero Shan
) EH ﬁhe following items can easily be checked by the\
, Serall-2
, ﬂ\r" ‘ A o soft key menu tab: How many pages of the soft
il 5 |W'ﬂ' I | e key menu being displayed currently are there?,
e o T oo T ' and what page is displayed now?
ﬂ‘” e = Cok EN HE j Barvd wito
Fre Ampl  (FF Correction OFF

Fig. 4-7

\Io turn over the page, press key. Y,

To check Marker — CF function, shift the signal from the center intentionally.
Press key, and then Scroll — key two times.

SORTyRIAIE 225N

Feabliarh
N 3 - - FEW 18Kz ATT |66 . .
Ihorir S eor o[ o] [ 000 BT Ghe soft key menu marked by an asterisk on the\
Fef Leuel -|f.06dEn TET _Fo Fesl L;?th
[ 3 v upper right indicates that the menu can further be
; {" \\ | [ vt P opened by pressing the key. Adversely, the soft
H 1
f }‘7 . key menu not marked indicates that the menu
| b Tearch
f‘r =Y cannot be opened any more, so to speak, the end
: et Dy of menu opening,
Yo -“ A o
oo %%, 7% A ez | I
Tore: Tanler = i e Az ] Bard auts T d
Fre fupl (FF Correction OFF
Fig. 4-8
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Section 4 Basic Operation Procedure

Peak
Press key.

Then, press Peak Search function key.

TRA002416 S05 G0

e abbesren

\

ﬁAdvanced operation memo: It is convenient that
the page can also be turned over by repeatedly
pressing the panel key, This method 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 important especially, it should

[rarier S00.00 ervE|I0.Sedm| foy lod T 1
Pt Lo —10 DKo TET Fyo Feak Feat
| O/ ; f Fack—F) Zrareh
[
:!' HH
; i i‘ : hert Fzak
HERE
1y
ra \ _ Dip|
M i Search
i i !
/‘ HE A
: =Y
H Hext Dip
AU
NN
Resnlut Jon
lﬂ..l il H Y NG '
itk Lan
e — :
Center dv, 00 WHD ETINETTTIE |
(o cenner = oo, oot o ] Gorel ente e
Fre repl  OFF Locreclion  OFF
Fig. 4-9
The marker fetches the signal.
Marker —
: Peak
Press (Shift) | gaaren, | KeY.
2008 204730 s,
T e R
w2t Level —ib.obkm LET Fge Poeb ||| 14w - oF
s ] Tzr,\;——ﬂ
] L
=
f !\I e - RLY
ji T
[y iy
14 ! =/ (F
j': Shep Size
[ N
I P
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H . —* “gan
T 2
A rL“ TEW@”} A
Center 459,54 9z Sgar, coikHz
[Bore Center = Sisr g0 Goam: ] Fand auto

Pra AmiL  (FF Correction OFF

Fig. 4-10

Press marker — CF key.

The signal moves to the center of the screen.

L G ) [
[ferier_ soroon ave|[ -10.5oma] [ IOHT AT 0%
Fet Leuel —|o tadtm DET Fos Pesk || (e - cF
s B f\ H rav‘.--HI
i I
1 L - FLY
i Thr
"_ -, CF
i Stop S1gm
F— 4 Delta M
Mo : -5 Span
SRR
L LV
: : H Zune
\ I H H 1' “w -+ Zpan
Ty : ' I T =
Coer SR oAK: I Sear, St
[Eon Cater = con o0 aontH: ] Eared auty
Fre gl LFF Corraction OFF
Fig. 4-11

kalways be displayed when the pane] key is pressedy

(1

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

menu, as the menu title is displayed on the upper
QOW of the soft key. /

Here, retum to the screen of Fig. 4-8 and ensure that the screen changes to that of Fig. 4-11 only by pressing

4-8 the key.
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Section 4 Basic Operation Procedure

“Measure” Function Check

Press key and Preset All key in order.

Press (Peak Search) key.

- If the zero beat signal level (local feed through) is larger than the signal level and the marker fetches the zero
beat level, press Next peak key and put the marker on the signal (frequency 500 MHz).

DU 0 DO P i arch
—— - = = BEM UM ATT LOdE
[var ke T T VLW Mz AT
ol [oel — k0 w0 ; T oo Fesii | f - Pear
e T Traosf Zearch
Hert feak
Dip
Lenrth
vt dyww' M,hw.w""’“‘\"uw.A_«-.w-wm‘l")“’ B N S
T ; i bzt Dip
Fezalut jon
< Wl
T . !
Start uhs Stap VL S0Rore
R e - ~—— || Trrealald
[Gores verter = a0 Doz ] and auts
Fre ngel  FF vorrectjon OFF
Fig. 4-12

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

Then, press the Count On key and start measurement. From the screen after executing measurement, press
A W17 another panel key and change parameters, and then,
- Tl ool FEM HRE AT 6k . . . :
I:“L — IS TR T e pressing again the (Measure) key will automatically
T CEIS X ET_Fue ef& Count 0 .
F‘T B ' L T return to the menu of this screen and not to page |
L IR CR |
) T T of the menu (page leamning function).
HIE . N Q is a useful function when repeating measuremcnt)
. |; |
. fh T i L ey ke WY VISPRIPE D, ¥ W
Coant 04
H ebigp
T Loy T AOVGHY
Bared auto o return
Fre Al 1FF Corrention OFF
Fig. 4-13

The frequency of marker point is displayed at the top left of the screen.
Incidentally, the internal counter correctly operates even at the full span condition, so an operation to reduce
frequency span otherwise required is not necessary in this model.
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Section 4 Basic Operation Procedure

‘ Shifting of result position

Press key and Result Position* key in order.

User can select a displayed position of measured result from 4 patterns. Displayed position is upper right,

upper left, lower right, or lower left.

Aaraloed 152 E R
. . ] FEN MM AT E
[eter sl raadea] FRLEHE QL1 T
Eef ewe) =10, DacEw LEV Fun o Fredquendy
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|Start wio Stop
Band autc orf
i — [ Pre iuei OFF | H:

Fig. 4-14
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Section 5 Setting Functions

Setting Operation Status

This section explains the basic settings of the MS8608A/MS86(09A.
The basic operation status settings can be made on the Config screen.

Press the key to display the Config screen.
The Config screen is shown below:

MSS608A Configuration
£ Configuration 3>
Display [rterface
Commer : [ IR
Title L ]
Date Forwat : LYy ] -
Settings Jlaintenarce
Date : [ 2008/01/91 1 Parameter
Time [ 18:17:82 1
REE Dutput :[On 1
LCD Brightress HE
Buzzer [ 0n ]
Window Cursor Mode : [ STOP ] -
Foler On Systen
Screen : [ Last 1 Install
Initial : [ Before Power Off
Copy Control
Copy to : [ BMP File to Mem Card ]
Printer set up : [ BJMP@ (ESC/P) 3 *
BMP file set up : [ Monochirome ] File
Operation
5-3
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Section 5 Setting Functions

\ Setting Title (Display)

This section explains how to set a title on the title area (top of the display).

The title items that can be set are the comment, title, and format of date.

Setting comment

Step Procedure

1 Move the cursor to “Comment” using the Entry keys or the rotary knob.
2 Press the Entry key.

3 The selection window opens.

4 Move the cursor to the item (Off, Clock, Title, or Clock&Title) 1o be selected using the

keys or the rotary knob.
5 Press the key.

Afier the setting is completed, the item selected above is displayed on the title area of
the Config Screen.

The following items are selectable:

«  Off: Displays the product model name.
+ Clock: Displays the product model name and the time.
« Title: Displays the product model name and the set title.

+  Clock&Title: Displays the product model name, time and the set title.

5-4

www.valuetronics.com



Section 5 Setting Functions

Setting title

Step Procedure

1 Move the cursor to “Title” using the Entry keys or the rotary knob.

2 Press the Entry key.

3 The title input window appears.
4 Input the title. See the paragraph “Inputting Title” below for details of the title input method.
5 Exit the title input screen,

After the title input is completed, the title appears in the square brackets [ ] in the
“Title” field.
When “Title” or “Clock&Title™ is selected in “Comment”, the title set here is displayed.

Setting date format

Move the cursor to “Date Format” in the same manner on “Comment” and then set the
date format. After the setting is completed, date is displayed by the selected format in
the square brackets [ } in the “Date Format™ field.

The following formats are available:

* YYYY/MM/DD: The date is displayed in the format “2000/12/31”

+ DD-MMM-YYYY: The date is displayed in the format “31-Dec-2000"

+ MMM-DD-YYYY: The date is displayed in the format “Dec-31-2000”

5-5
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Section 5 Setting Functions

Inputting Title
After the title input screen is displayed, follow the steps below:

Step Procedure

1 Move the cursor to the character input position in the entry area by pressing the {(«)or
() key.

2 Select the character to be input on the character table by moving the cursor using the

Entry keys or the rotary knob.

3 Confirm the selected input character by pressing (Enter), then the confirmed character is
entered on the cursor position in the entry area.

4 To insert a character into the character string on the cursor position in the entry area, select the
desired character and press (Insert).

5 Input a title by repeating Steps 2 to 4.

6 After the title input is completed, press the Entry key to go back to the Config screen
from the title input screen.

After the title setting is completed, the title appears in the square brackets [ ] in the

“Title” field.

On the title input screen, you can insert/delete characters or delete the whole title, as

follows.

(Insert): The character at the cursor position on the character table is inserted at
the cursor position in the entry area.

(Delete): The character at the cursor position in the entry area is deleted.

(Clear): The whole character string displayed in the entry area is cleared.

Note:
If key is pressed instead of key in Step 6 above, the input fitle is
canceled and the screen returns to the Config screen.

-6
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Section 5 Setting Functions

Entry area _
gdit
TitlLe )
<_...
A AECH
ABBDEFGH I JELFHNOF GRS TUNLISY = —
:;;77’ albbcdetfahi j k Lmhiopgrst uvoesows s
2] 2344056789 — k=1 "HEL T 1T
B I C N I - SR S-S
r_ o Enter
Character table ‘
) Selact the characters by I N
turrming the rotars knob . nser
After settirnga the title
orass the [Setl kew .
Delete
Clear

l Setting Connection to External Monitor (CRT) f

Perform the following settings to use an external monitor connected to the RGB Output
connector on the rear panel,

Step Procedure

1 Move the cursor to “RGB Output” using the Entry keys or the rotary knob.

2 Press the Entry key.

3 The selection window opens.

4 Move the cursor to “On” or “Off” using the keys or the rotary knob.
5 Press the key.

After the setting is completed, the selected “On™ or “Off” is displayed in the square
brackets [ | in the “RGB Qutput” field. An external monitor can be used when “On” is

set.
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Section 5 Setting Functions

Adjusting LCD Brightness (LCD BRIGHTNESS)

Adjust the brightness of the LCD display, as follows:

Step Procedure

1 - Move the cursor to “LCD Brightness”™ using the Entry keys or the rotary knob.
2 Press the Entry key.
3 The selection window opens.

4 Set the brighiness value using the rotary knob.

5 Press the key.

After the setting is completed, the set value appears in the square brackets [ | in the
“LCD Brightness” field. When using an extemnal controller, this item can be set to Off.
However, it cannot be set to Off by the panel operation.

Setting Alarm Sound On/Off (Buzzer)

Set the buzzer (that sounds when an invalid value is set) on or off, as follows:

Step Procedure

1 Move the cursor to “Buzzer” using the Entry keys or the rotary knob.

2 Press the Entry key.

3 The selection window opens.

4 Move the cursor to “On” or “Off” using the . keys or the rotary knob.

5 Press the [Set] key.

After the setting is completed, the set “On” or “Off"” is displayed in the square brackets

[ 1in the “Buzzer” field. The buzzer sounds as an alarm when “On’™ is set.

5-8
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Setting Window Cursor Operation Mode (Window Cursor Mode)

Set the movement of the cursor in a window, as follows:

Step Procedure
1 Move the cursor to “Window Cursor Mode™ using the Entry keys or the rotary
knob.
2 Press the Entry key,
) 3 The selection window opens.

4 Move the cursor to "TURN" or “STOP” using the keys or the rotary knob.

5 Press the key.

After the setting is completed, the set “TURN” or “STOP” is displayed in the square

brackets [ ] in the “Window Cursor Mode” field. If you try to move the cursor in the

same direction when it has reached the end of a window, the cursor moves as follows:

+  TURN: The cursor moves the opposite end of the window after it reaches the end
of a window.

+ STOP: The cursor stops when it reaches the end of a window.

5-9
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Setting Date and Time |

Sei the internal date and ime of the MS8608A/MS8609A, as follows:

Setting Date

Step . Procedure

1 Move the cursor to “Date” using the Entry keys or the rotary knob.

2 Press the Entry key.

3 The setting window opens.

4 Move the cursor to “Year”, “Month” and “Day” to be set using the keys.
5 Set the Year/Month/Day values using the numeric keys or the rotary knob.

6 Press the key.

This sets the date.

Setting Time

Step Procedure

1 Move the cursor to “Time” using the Entry keys or the rotary knob.

2 Press the Entry key.

3 The setting window opens.
4 Move the cursor to “Hour”, “Minute” and “Second” to be set using keys.
5 Set the Hour/Minute/Second values using the numeric keys or the rotary knob.

6 Press the key.

This sets the time.
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Setting Start-up Screen (Screen)

Set the start-up screen, as follows:

Step Procedure

1 Move the cursor to “Screen” using the Entry keys or the rotary knob.

2 Press the Entry key.

3 The selection window opens.

4 Move the cursor to “Spectrum”, “System” or “Last” using the keys or the
rotary knob. .

5 Press the key.

After the setting is completed, the set “Spectrum,” “System” or “Last” appears in the

square brackets [ ] in the “Sereen” field.

*  Spectram: Always starts up in the Spectrum Analyzer screen when the power is
turned on,

* System:  Always starts up in the Measurement System screen when the power is
turned on. '

+ Last: The screen (displayed immediately before the previous power off)
appears when the power is turned on.

5-11
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Setting Initial State (Initial)

Set the initial state immediately after power-on, as follows:

Step Procedure

1 Move the-cursor to “Initial” using the Entry keys or the rotary knob.
2 Press the Entry key.

3 The selection window opens.

4 Move the cursor to “Before Power Off” or “Fixed State” using the keys or the
rotary knob,

5 Press the key.

After the setting is completed, the set “Before Power Off” or “Fixed State” appears in

the square brackets [ ] in the “Initial” field.

» Before Power Off: Starts up in the status immediately before the previous power-
off, Initialization is not performed.

« Fixed State: Initialized at power-on. (However, the parameters in Config

screen are not initialized.)

Setting Copy Destination (Copy to )

Set the copy destination, as follows:

Step Procedure

1 Move the cursor to “Copy to” using the Entry keys or the rotary knob.

2 Press the Entry key.

3 The selection window opens.

4 Move the cursor to “Printer” or “BMP file to Mem Card” using the keys or the
rotary knob.

5 Press the key.

5-12
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Section 5 Setting Functions

After the setting is completed, the set “Printer” or “BMP file to Mem Card” appears in
the square brackets [ ] in the “Copy to” field.

This item can also be set using the “Copy Cont” function explained in the paragraph
“Setting Print Destination”.

« Printer: Outputs a BMP file image to the printer.
* BMP file to Mem Card: Outputs a BMP file to the memory card.

Setting Printer Type (Printer setup)

) Set the printer type to be used, as follows:
Step Procedure
1 Move the cursor to “Printer set up” using the Entry keys or the rotary knob.
2 Press the Entry key.
3 The selection window opens.
4 Move the cursor to “BJ-M70" or “HP 815C” using the keys or the rotary knob,

S Press the key.

After the setting is completed, the set “BI-M70" or “HP 815C™ appears in the square
brackets [ ] in the “Printer set up” field.

} This item can also be set using the “Copy Cont” function explained in “Setting Print
Destination”,

+ BI-M70: Sets the printer control to the ESC/P system.
* HPBIS5C: Sets the printer control to the HP system.
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Section 5 Setting Functions

Setting Type of BMP File (BMP file setup)

Set the type of the BMP file to be cutput, as follows:

Step Procedure

1 Move the cursor to “BMP file set up” using the Entry keys or the rotary knob,
2 Press the Entry key.

3 The selection window opens.

4 Move the cursor to *“Color™ or “Monochrome” using the keys or the rotary
knob.

5 Press the key.

After the setting is completed, the set “Color” or “Monochrome™ appears in the square
brackets [ ] in the “BMP file set up” field.

This item can also be set using the “Copy Cont™ function explained in “Setting Print
Destination™.

« Color: Creates a 256-color BMP file.

«  Monochrome: Creates a monochrome BMP.
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Section 5  Setting Functions

Setting Print Destination

These settings are used to print the displayed data.
Printer control, printer type, and the color and output destination for BMP files to be
created can be set,

After pressing {a lamp tums on} and then {Copy Cont), take the following
procedures,

Procedures:
Select the setting displayed on the function label, as follows.
+ Pressing (Copy to) toggles the print destination between “Printer” and “BMP
file”.
+ Pressing (Paper Feed) feeds the printer paper.
+ Pressing {Stop Print) cancels printing.
* Pressing (Printer setup) displays the following function labels for printer
selection,
. (BI-M7O(ESC/P))
. (HP 815C)
. (Return): Returns to the previous function label display
« Pressing {BMP file setup) displays the following function labels for the color
and destination selection of BMP files.
. (Color): Creates 256-color BMP files
. {Monochrome): Creates monochrome BMP files
. (Return): Retumns to the previous function label display
» Pressing {Return) returns to the previous function label display.
In the Spectrum Analyzer mode, however, the “Return” label is not displayed.
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© Section5 Setting Functions

Setting External Interface

Performs the settings for the external interface on the Interface screen.

Displaying Interface screen

Step Procedure
1 When the Config screen is displayed, press (Interface) to display the Interface screen.
2 The Interface screen opens.
MS86a5A Conf iguration
<L Configuration — Interface >
Interface
Conrect To Contraller : [(EETEIER
GPIE
My Address ER )
RS232C
Baud Rate [ 96@2 bps 1]
Parity : [ Off 1
Data Bits : [ 8 bits ]
Stop Bit : L1 bit ]
ROM/HOFF Flow Control [ Off 1
ETHERNET
e IP Address :[1e2 1.1 168 1.0 102 1.0 186 1
Net Mask Address : [285 1.0 255 1.0 255 1.0 @e@ 1
Gateway Address s [ eee 1.0 éad 1. 006 1.0 6ea 1
Host Address : [ 0g8 1.0 oo 1.0 @89 1.0 a@e 1
Fort Address : [ 911 1
Back
Screen
|

Pressing (Back Screen) returns the screen to the Config screen,
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Section 5 Setting Functions

Selecting interface to be used (Connect To Controller)

Step Procedure

1 Move the cursor to “Connect To Controller” using the Entry keys or the rotary
knob.

2 Press the Entry key.

3 The selection window opens.

4 Move the cursor to the preferred interface using the keys or the rotary knob.

) 5 Press the key.

After the setting is completed, the set interface appears in the square brackets [ ] in the

“Connect To Controller” field.

The set items are as follows:

« (PIB: Enables the use of the GPIB interface

«  RS-232C: Enables the use of the R8-232C interface

* ETHERNET: Enables the use of the ETHERNET interface when Option 09 is
installed.

Setting GPIB Address (My Address)

Step Procedure

1 Move the cursor to “My Address” using the Entry keys or the rotary knob,
2 Press the Entry key.

3 The setting window opens.

4 Set the desired address using the keys or the rotary knob,
5 Press the key.

After the setting is completed, the set address appears in the square brackets [ |in the
“Connect To Controller” field.

GPIB address range is from 0 to 30.

However, the “My Address” setting is ignored when the GPIB is not set for “Connect
To Centroller.”

5-17

www.valuetronics.com



Section 5 Setting Functions

Setting RS-232C (RS-232C)
Step Procedure
1 Move the cursor to the item to be set using the Entry keys or the rotary knob.
Press the Entry key.

The setting window opens.

Set the value for each item using the keys or the rotary knob,
5 Press the key.

s W N

After the setting is completed, the set value for cach RS-232C item appears on the
screen,
The description of each item is shown below. Set the same values as in the external
controller to be connected.
» Baud Rate (transmission speed)
Sets data transmission speed for RS-232C interface. Range: 1200 to 115200 bps
« Parity (panty check)
Sets parity check method. Range: Even/Odd/Off
« Data Bit (data bit length) '
Sets bit length for transmission data. Range: 7 bits/8 bits
» Stop Bit (stop bit length)
Sets bit length for the stop bit. Ranges: 1 bit/2 bits
»  XON/XOFF Flow Control
XON/XOFF flow control is fixed to On, and always performed.
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Setting Ethernet

Step Procedure

1 Move the cursor to the item to be set using the Entry keys or the rotary knob.
2 Press the Entry key.

3 The setting window opens.

4 Set the value using the numeric keys or the rotary knob.

5 Press the key.

After the setting is completed, the set value for each ETHERNET item appears on the
screen.
'The description of each item is shown below.
» My IP Address
Sets the IP address for the equipment.
. Net Mask Address
Sets the net mask address.
* Gateway Address
Sets the gateway address.
* Host Address
Sets the IP address for the controller.
When a value other than 0 is set, the communication object is fixed.
When 0 is set, the communication object is not fixed.
) + Port Address
Set the same value as for the Port Address of the controller,

Note:
When the Ethernet address is set/changed, turn Off and then On the power.
Without this operation, the new address setting takes some times.
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File Operations

This section explains the operations that can be performed on the File Operation screen.
For other file operations, refer to the separate “Vol. 2 Spectrum Analyzer Function” or

the operation manual for each the measurement software.

Opening File Operation screen

Step Procedure
1 Press (File Operation) when the Config screen is displayed.
2 "The File Operation screen appears, as shown below.
MSE6E3A File Operation
<< File Operation >>
Yolume Label :
Unused Area . 20 954 720 byte / 28 414 464 byie Refresh
Directory A Screen
MHame Date Time Protect Byte Sort
MSB86E3A 2000,/91/01 16:16:20 DIR
Format
Delete
Write
Protect
Step Up key  : Previous Page SBac:k
Step Doun key : Next Page creen
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Selecting File

Select the desired file in the memory card, as follows:

= Selecting file on the screen
Rotate the rotary knob to move the cursor to the desired file.

* Selecting a file not shown on the screen because of too many files
Press (Previous Page) or (Next Page) to display the desired file on
the screen.
After it is displayed, rotate the rotary knob to move the cursor to it.

+ Changing directory

) Rotate the rotary knob to move the cursor to the directory to be opened, then press

the Entry key to display the files in the opened directory on the screen.
Move the cursor to [..] and then press the key to move to the upper directory.

Deleting File

Delete a file on the memory card, as follows:

Move the cursor to the file to be deleted.
See the paragraph “Selecting File” for the explanation of how to move the cursor.

After moving the cursor to the file, press (Delete).

The confirmation window opens.

Move the cursor to “Yes” using the rotary knob, then press the Eniry key for
deletion.

CAUTION A

Note: The deleted file cannot be restored.
Anritsu accepts no liability for data on the memory card.
Make a backup and store it yourself.
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Write-Protecting Files

Files stored on the memory card can be write-protected, as follows:

The setting disables changing or deleting the file.

Move the cursor to the file to be write-protected.
See the paragraph “Selecting File” for the explanation of how to move the cursor.

After moving the cursor to a file, press {Write Protect).
The file is write-protected.

Move the cursor to a write-protected file and then press (Write Protect) to cancel

the write-protection.

Formatting Memory Card

Insert the memory card to be formatted into the slot on the panel.

Press {Format),

The confirmation window opens.
Move the cursor to “Yes” using the rotary knob.

Press the key to start formatting the memory card.

CAUTION A

Initializing a memory card clears all the data in it.

Note: The deleted data cannot be restored.

Anritsu accepts no liability for data on the memory card.
Make a backup and store it yourself.
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Changing Measurement System

To use the MS8608A/MS8609A with multiple measurement software (sold separately) '
installed, in the Transmitter Tester mode; chan ge the measurement system to the desired
system, as follows:

Step Procedure
1 Press the key to display the measurement system screen.

) 2 Press the key to display the System Change function label (shown below).
MSSBESA Sw=tem Change
<< Setup Common Parameter (WL-CDMA) >3

Input MRE6E8E1A
Terminal : [EN ] W-COMA
Eaference Level & Offset : [ 30.80dBm] [ 9.00dE] V2.6

Frequercy
Charrel & Freguency ¢ [ 968BCHY = [ 1920 eepoeMHz ]

Channel Spacing : [ B.200000MHz ] FikBEa5aA

Signal V1.0
Measuring Object : [Up Link -1 =
Filter : [Filtering]

MRECE8EA2H

Svnchronization GsM
Scrambling Code Sync. & Number : [Long ] = (0006001 V1.6
Spreading Factor : [DPCCH] = (258)

Charnelization Codes Number N =)
Spreading Factor for DPDCH : [ &4]
} Trigger : [Free Run 1
Input  : High Pre fipl  : OFF return
Ch QEEACH  Level 32.860Bm Power Cal : Off
Freq @ 1920.0000060MHz  Offset 8.80dB  Correction : Off ]l:
3 All the installed measurement systems are displayed at function labels.
4 Press the function key for the measurement system to be set.
5 " The measurement system is changed over,
6 After the setting is completed, a new System screen appears.

A measurement system not displayed in the function labels cannot be set. Refer to

“Installing Measurement Software” to install a new measurement system.
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Moving to Transmitter Tester Mode

Press the key to change mode from the Config screen or Spectrum Analyzer
mode to the Transmitter Tester mode. This changes the mode to the Transmitter Tester

mode, and displays the transmitter tester screen.

MS8602A Setup
<< Setup Common Parameter (W-CDMA) > Paraneter

Input
Terminal - [

Reference Level & Offset : [ 30.08dBm] [ 9.98dB1

Frequency ——T"
Channel & Fr‘gquenoy : [ 98@ACH] = [ 1920.000666MHz ]

Sigpgrfnel Spacing . L 0. 200000"Hz ] Mod ulatjon
Measuring Object : [Up Link 3 Lfnalysis |
Filter : (Filteringl >

Synchronization Transmitier
Scranbling Code Swne. & Number : [Long 1 = [0G202a] Palser
Spreading Factor : [DPCCHI = (228) "
Channe@ization Codes Humber F =)

Spreading Factor for DPDCH : £ 647 Ocoupied
Bandwidith
5
Trigger : [Free Run 1 Adjacent
Channel
Foler
=
. Spurious
Input & High Pre Ampl : OFF AN
Ch 960OCH  Level : 20.08cBm Power Cal : Off Emission
Freq : 1920 000000IMHz  Offset 8.0 Correction : Off 2
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Section 5 Setting Functions

Moving to Spectrum Analyzer Mode

Press the key to change mode from the Config screen or Transmitter Tester
modes to the Spectrum Analyzer mode. This changes the mode to the Spectrum Analyzer
mode, and displays the spectrum analyzer screen.

MS5662A
Marker 3.6356Hz||  -51.20Bm Coale 10dRsdiy | Single
Ref Lewel 1&.080Bn
) ! 5 REL 3MHz
, : VBl 3MH=
! : ATT 2adB
: , SWT 119mz*
! T | Detection
: : Pos Peak
5 T Storage
' : Mormal
Start 6Hz Stop 7.800GHz
Band auto
) LRF_Input_High | Pre fmpl OFF ]
5f25
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Section 5 Setting Functions

Installing Measurement Software

Install the desired measurement software (sold separately) of the MS8608A/MS8609A

in the Transmitter Tester mode, as follows:

Step Procedure

1 Insert a memory card on which the measurement software is saved into the memory card slot

on the panel.

2 Press the key to display the Config screen.

3 Press {System Install) to display the Install System screen (shown below).
MSEE0EA ' Sustem install
<< Install System »»
Product Information
Product Twpe : Digital Mobile Radio Tx Tester System
Product Hodel : M59668A Install
Serial Number ;. BBPRCRRDRAG
Spectrum Aralyzer Type @ 8GHz Change
Thetall System Flemory Card Ingtal.l,ed
Systen Revision Systenn Revision ystem
SERap1n W-CDMA A S Change
[MHE6asE2A aSM Y 1.9} [xs6egalA  W-COMA V2.0 Memory
MH36a8a2A GSH V1.0 Card
Core Todule
System Rewision
SPECTRUM ANALYZER 1.7
MATM 1.7 Core
IPL 1.2 Module
DSPCORE) 1.7 Install
Back
Step Up key : Previous Page / Step Down key : Next Page %
4 Press (Change Installed System) to make the Install System box active.
5 Select the install destination for the new measurement system using the rotary knob.
6 Press (Change Memory Card) to make the Memory Card box active.
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Section 5 Setting Functions

Step Procedure

7 Select the new measurement system using the rotary knob.

8 Press (System Install) to instat! the new system.

9 The confirmation window opens. Move the cursor to “Yes” using the rotary knob.

10 Press the Entry key to start installation.

11 After installation is completed, the new measurement system screen appears.
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Installing Core Module Software

Install a new Core Module software on the MS8608A/MS86(09A, as follows:

Step Procedure

1 Insert a memory card on which a new Core Module software is saved into the memory card

slot on the panel.

2 Press the key to display the Config screen.

3 Press (System Install) to display the Install System screen (shown below).
MSEE08A Sustem install
< Install System >>
Product Information
Product Type : Digital Mobile Radio Tx Tester System
Product Model : MSBEE88A Install
Sarial Number R 65556160665 7]
Spectrum Aralyzer Twpe @ 86Hz Charge
IFatall System Femory Card Ingtatled
Systen Revision | | System Revision yS e
3in W-COMA G| (MK A 1@ Change
[HEERBE2A s ¥ 1.9] [M+scase1iA W-COMA Y 2.8 Memory
[MAS6O2E2A G5 L I ] Card
Core Todule
Systen Ravision
SPECTRUM ANALYZER 1.7
AT 1.7 Core
IPL 1.2 Module
DSPLCORED 1.7 Install
Back
Step Up key : Previous Page / Step Down key : Next Page Soreen
4 Press {Core Module Install).
5 The confirmation window opens. Move the cursor to “Yes” using the rotary knob.
6 Press the Entry key to start installation.
7 After installation is completed, turn the power off by following screen instruction.
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Displaying Maintenance Parameter Information

Display the maintenance parameter information for the MS8608A/MS8609A,, as follows:

Maintenance Parameter screen

Step Procedure
1 Press the key to display the Config screen.
} : : - . ‘
2 Press (Maintenance Parameter) to display the Maintenance Parameter screen (shown
below).
HSSE‘-@SH Maintenance
<+ Maintenance Parameter >3
Froduct
Tvpe : Digital Mobile Radio Tx Tester Opt ion
Model : MS8666R
Serial Number 1 PRGBERREERA -
Spectrum Analyzer Tvpe ; BEHz
Live Time Counter : 81341 minutes Installed
Software
Mechanical Switch -
Suitch 1 T 72497
Switch 2 : 1@esg Installation
Sulteh 2 1 7269 Permission
Switoh 4 L TErY
Switch 5 : 5362
High Power Input : 5BE3
low Poler Input ; 5883
) Sra / Tx Tester 1 7864
Fouer Meter : P8B4
Back
Screen
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Section 5 Setting Functions

The following information is displayed on the Maintenance Parameter screen:

1. Product information

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

Serial Number
d. Spectrum Analyzer Type

C.

2. Live Timer Counter information

Product name
Madel number

Type of the spectrum analyzer installed

a. Elapsed power-on time (in unit of minutes)

3. Mechanical Switch information
Switch 1
Switch 2
Switch 3
Switch 4
Switch 5
High Power Input

a.

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

Low Power Input
Spa/Tx Tester..ccvvrererrreinenana

TSm0 a0 o

i. Power Meter

.........................
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Number of switchings for ATT 2-dB

Number of switchings for ATT 4-dB

Number of switchings for ATT 8-dB

Number of switchings for ATT 16-dB

Number of switchings for ATT 32-dB

Number of switchings for High Power Input
Number of switchings for Low Power Input
Number of switchings between Spectrum analyzer
and Measurement system

Number of switchings for Power Meter



Section 5 Setting Functicns

Option screen

Step Procedure
1 Press {Option) to display the Option screen (shown below).
”585688 HMaintenance
< Option >>
Product Information
Product Type : Digital Mobile Radio Tx Tester
Product Model : MS86O8A
Serial Number 1 BOGBORGB0E0
) Option

: Precision Frequency Reference Oscillator

: Marrow Resolution Banduwidtih

: Extension of Preselector Lower Limit to 1.56Hz
: Pre-amplifer

: Ethernet Interface

g3838
29999

Back
Screen

Step Up key : Previous Page / Step Dowh key : Hext FPage

The following information is displayed on the Option screen:
1. Product information '

A TYPC oo Product name

b. Model.....coveververcrninenne, Model number

c. Serial Number

2. Option information
a. Option No.

b. Option status — On/Off
¢. Option name
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Installed Software screen

Step

Procedure

1 Press (Installed software) to display the Installed Software screen (shown below).

MSSEa3A
< Installed Softuare >>

Serial Mumber
Spectrum Analyzer Type

Softuware Revision
Spectrum Pnalyzer
Main
IPL
DSk Core

Installed System—1
Installed System-2
Installed System-3

: MK860301A L-CDMA Y
: MxE6ese2A GSM v
: MX868862A GsH Y

: Digital Mobile Radio Tx Tester
: MSEsesA

: 00PRRRIADAE

; 8aHz

————
ENERENEN

—— R
o

Maintenance

Back
Screen
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Section 5 Setting Functions

The following information is displayed on the Installed Software screen:

1. Product information

A TYPE v Product name

b. Model......occrvrrniricireriiinnen. Model number

¢. Serial Number

d. Spectrum Analyzer Type ...... The type of the spectrum analyzer installed

2. Software Revision information

a.

I

Spectrum Analyzer ............... Revision of the spectrum analyzer software

Main....ocoicninceena, Revision of the Main software

IPL e, Revision of the IPL software

DSP Core ......ooeemvrerrrcraeennnn. Revision of the DSP Core Module software

Installed System-1 ............ -... Revision of the software for installed system-1

Installed System-2 ................ Revision of the software for installed system-2

Installed System-3 ................ Revision of the software for installed system-3
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Registering Installation Key

To install a new measurement software on the MSB8608A/MSBO09A, an installation
key for the system must be registered. Register the instal] key, as follows:

Step Procedure
1 Insert a memory card on which the installation key is saved into the slot.
2 Press the key to display the Config screen.
3 Press (Maintenance Parameter) to display the Maintenance Parameter screen.
4 Press (Installation Permission) to display the Installation Permission screen (shown
below).
MSE008A Naintenance
<< Installation Permission »>
Product Information
Product Twpe : Digital Mobile Radio Tx Tester Save
Froduct Model : M58688A Base Cal
Serial Number : BBOEEDEEGHY
Spectrum fnalyzer Type : 8GHz
System
The System which it is possible to install Permit
REERSa e W-COMA
MxE6a8020 @5M
Back
scresn

Press (System Permnit).

6 The new measurement software is added to the Permission table.
7 Press {Save Base Cal).
Note:

Step 5 above registers the installation key in the table. However, it is not registered
in the internal memory until you perform Step 7. The installation key becomes

valid after being registered in the internal memory.
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Section 6 Performance Tests

Requirement for Performance Tests

Performance tests are used as preventive maintenance to prevent degradation of the
MSB60BA/MSB6(09A performance before it occurs.

Use the performance tests whenever necessary such as at acceptance and periodic
inspection of the MS8608A/MS86(09A and to verify performance after repair. Execute
the performance tests listed below to verify the MS8608A/MSS609A performance at
acceptance inspection, periodic inspection and after repair.

* Reference oscillator frequency stability
) *+ Rubidium reference oscillator frequency stability
* Frequency readout accuracy
* FPFrequency span readout accuracy
* Resolution bandwidth and selectivity
» Sideband phase noise
+ Frequency measurement accuracy
*  Amplitude display linearity
» Frequency response
* Reference level accuracy
= Average noise level
» Second harmonic distortion
* Resolution bandwidth (RBW) switching uncertainty
* Input attenuator switching uncertainty
+  Sweep time and time span accuracy

Execute the performance tests at regular intervals as preventive maintenance for
) important evaluation items.

We recommend that the performance be inspected regularly 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
name {Model name)

Required Performance

Test item

Frequency standard
(HP5071A with Option 001}

Aging Rate
<3 x 10'¥/day

Reference oscillator frequency
stability

Synthesized signal Frequency range 100 MHz to | Resolution bandwidth, selectivity
generator 1 GHz Resolution of 1 Hz | Sideband noise
(MG3633A) possible Amplitude display linearity
Output level range 2010 0dBm | Reference-level accuracy
Resolution of 0.1 dB possible | Second-harmonic distortion
SSB phase noise Resolution-bandwidth switching
<-130 dBc/Hz error
{at 10 kHz offset) Input-attenuator switching error
Second harmonic
<-30dBc
Amplitude modulation
(0 to 100%, 0.1 to 400 Hz)
possible
External reference input
(10 MHz) possible
Swept Frequency Frequency range Frequency readout accuracy

Synthesizer
(69269A with Option 2B)

10 MHz to 13.2 GHz
Resolution of 2 kHz possible
Output level range

20 10 0 dBm

Resolution of (.1 dB possible
Pulse modulation possible
Pulse width: 0.5 to 10 p sec
Repetitive cycle: 5 Y sec to
5 msec

External reference input (10

Frequency-span display accuracy
Frequency measurement accuracy
Frequency response

Time-span accuracy

Frequency domain sweep time
accuracy

Time domain sweep time accuracy

MHz) possible
Attenuator Frequency Amplitude display linearity
{(MN510C) 100 MHz Input-atienuator 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 (ML2437A)

Power sensor (MA2422B)

* Main instrument accuracy
+0.02 dB

» Frequency range
10 MHz to 13.2 GHz
(depending on the power
Sensor type)

+ Frequency range
10 MHz to 13.2 GHz,

+ Measurement power range
-30t0 +10 dBm

= Input connector
N type

Frequency response
Reference-level accuracy
Input-attenuator switching error

Frequency response
Reference-level accuracy
Input-attenuator switching error

50€Q terminator
(MP752A)

* Frequency range
DC to 8.1 GHz

« VSWR
<1.2

Average noise level

Low-pass filter

* VLF-141 {(fp = 50 MHz)

* VLF-141 (fp = 100 MHz)
+ VLF-141 (fp = 200 MHz)
+ VLF-141 {fp = 400 MHz)
* VLF-141 (fp = 800 MHz)
* VLF-141 (fp = 1600 MHz)
* VLF-141 (fp = 3200 MHz)
* VLF-141 {fp = 4000 MHz)

+ Attenuation
240 dB (at frequency 2x fp)

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 domain sweep time
accuracy

Time domain sweep time accuracy

T Extracts part of performance which can cover the measurement range of the test item.
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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
MS8608A/MS8609A stabilizes completely. Also, begin measurement after taking the
warm-up time of the calibration instrument into full consideration. In addition, the test
must be conducted at room temperature; there must be little AC power supply voltage
fluctuation, and no noise, vibration, dust, humidity, etc.

Reference oscillator frequency stability

The 10 MHz reference oscillator is tested for frequency stability.

Stability is determined by measuring frequency variation after 24 hours and after 43
hours of power on at ambient temperature of 25°C, and frequency variation at ambient
temperatures of 0°C and 50°C.

(1) Specifications
B Reference oscillator
» Frequency: 10 MHz

+ Aging rate: <2 x 10%/day
After 24 hour warm-up at 25°C £ 5°C

+ Temperature stability: +5 x 10" at 0 and 50°C referred to frequency at 25°C

(2) Test instruments

+ Frequency counter: ~ MFI601A
+ Frequency standard:  with accuracy of <15 X 10%/day
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Section 6 Performance Tests

(3) Setup

Pt o can | Frequency standard
OUTPUT
Fraguency counter
J ﬂé nj RO el P Iﬂml Bang
W & I? T
) B :@ P 5 | MF1601A
FREG STD
10 MHz STD
Buff Out INPUT 10 MHz IN

Reference Oscillator Frequency Stability Test
(4) Procedure

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 MF160] A counter rear panel to
EXT.
) 2 Set the power supply switch on the spectrum analyzer rear panel to On and then the Power

switch on the front panel to On.

3 Measure the frequency using the counter after 24 hours has passed after turning the power
ON.
{Sample rate of the counter: 220 sec, read out 0.1 mHz resolution)

4 Measure the frequency using the counter after 24 more hours have passed from the step 3
measurement,
5 Calculate the stability by using the following equation.

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

Frequency stability =
(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 MS8608A/MSS8609A in a constant-temperature chamber at 25°C in the same setup.
2 Set the LINE and Power switches on the MS8608A/MS86(09A to On and wait until the

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
mHz resolution.

4 Change the chamber temperature to 50°C.

5 When the chamber temperature and the MS8608A/MS8609A internal temperature re-stabi-
lize, measure the frequency by using the counter.

6 Calculate the stability by using the following equation.

- (counter reading at 50°C) — {counter reading at 25°C)
Temperature stability =

{counter reading at 25°C)

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

} Rubidium reference oscillator frequency stability (Option 05)

The 10 MHz Rubidium reference oscillator of Option 03 is tested for frequency stability.
Starting characteristic is determined by measuring frequency variation after 7 minutes
and then after 1 hour of power on at ambient temperature of 25°C, and also the frequency
variation (temperature stability) is measured at ambient temperature of 0°C and 45°C,

(1) Specifications
B Rubidium reference oscillator (Option 05)
+ Frequency: 10 MHz
= Apging rate: <1 x 10™"%month
+  Starting characteristic: < +1 x 10°/7 min. (referred to frequency at 25°C)

+ Temperature stability: +5 x 10~ at 0 and 45°C (referred to frequency at 25°C)
6-8
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(2) Test instruments

» Frequency counter:  MFI601A
* Frequency standard:  with accuracy of <45 x 10-%/day

(3} Setup

Freguency standard

‘ : QUTPUT

’ O &
et
e Frequency counter
— ;g B
: MF1601A
OPT 05 Qut FREQ STD
{10 MHz) INPUT 10 MHz IN

Rubidium reference Oscillator Frequency Stability Test

(4) Procedure

Starting characteristic: 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 ME1601A counter rear panel to
' EXT.
2 Set the power supply switch on the spectrum analyzer rear panel to On and then the Power

switch on the front panel to On.

3 Measure the frequency using the counter after 7 minutes has passed after turning the power
ON.
{Sample rate of the counter: 220 sec, read out 0.1 mHz resolution)

4 Measure the frequency using the counter after 1 more hour have passed from the step 3
measurement,

5 Calculate the Starting characteristic by using the following equarion.

Starting _ (reading of the counter after 7 minutes) — (reading of the counter after 1 hour)

characteristic {reading of the counter after 1 hour)

6-9
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Temperature stability: Test this performance in a vibration-free constant-temperature

chamber.
Step Procedure
1 Set up the MS8608A/MS8609A in a constant-temperature chamber at 25°C in the same setup.
2 Set the LINE and Power switches on the MSR608A/MSBG09A to On and wait until the

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
mHz resolution.

4 Change the chamber temperature to 45 (0) °C.

5 When the chamber temperature and the MS8608A/MS8609A internal temperature re-stabi-
lize, measure the frequency by using the counter.

6 Calculate the stability by using the following equation.

- (counter reading at 45 [0} °C) — (counter reading at 25°C)
Temperature stability =

(counter reading at 25°C)

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

‘ Frequency readout accuracy

Add the known frequency which serves as the center frequency reference to the
MS8602AMSL609A 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. '

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 MS8608A/
MSBO09A,

(1) Specification

« Frequency readout accuracy: * (Readout frequency X reference frequency
accuracy + span X span accuracy + resolution bandwidth x 0.15 + 10 Hz)

6-10
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(2) Test instrument

* Synthesized signal generator: 69269A

(3) Setup

ker display freque e
MKR : 500.0010MHz == Marker display frequency (=
| R —

L

Nis
L
J S

| |
/ i
) | ‘ i ‘

— - L
10 MHz STD RF Input
Buff Out
Coanxial adaptor
CF : 500MHz Span: 2kHz {N-P o SMA-FJ)) /'[H
Synthesized signal
generator

Known refsrence frequency
/ (used as center frequency reference)

10 MiHz REF INPUT 692694
RF CUTPUT ’ \
Coaxial cable
(SMA-type connector)
) Center-Frequency Readout-Accuracy Test

6-11
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(4) Precaution

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

(5) Procedure

Step " Procedure

1 Press the MSB608A/MSS609A key.

2 Operate Freq Cal.

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

4 Set the MS8608A/MS8609A to the center frequency in the following table.

5  Setthe span (10 kHz) that corresponds to the center frequency (500 MHz) in the table by

using the numeric/unit keys.

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

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

Frequency readout accuracy test

Signal generator MSB8608A/MS8609A Spectrum analyzer
Output frequency | Center frequency | Span frequency Resolution bandwidth | Readout frequency
500 MHz 500 MHz 10 kHz 300 Hz
200 kHz 3 kHz
100 MHz 300 kHz
5 GHz 5 GHz 10 kHz 300 Hz
' 200 kHz 3kHz
100 MHz 300 kHz
7 GHz 7 GHz 10 kHz 300 Hz
200 kHz 3kHz
100 MHz 300 kHz

6-12
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Frequency span readout accuracy

Using the setup shown in the figure below, set the frequencies corresponding the ist
and 9th 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. This enables to obtain the span accuracy.
(1) Specification
' ¢ Frequency span accuracy:  1.0% (single band sweep)

1

) (2) Testinstrument
+ Synthesized signal generator: 69269A

(3) Setup

Measure frequency
difference with 8G

[r—— ]

\ / 10MHz STD RF Input
Buff Out

Coaxial adaptor
) (N-P « SMA-) ——P] ;

CF : 1.000 000GHz Span : 1kHz

Synthesized signal
generator

SG

REF IN

RF QUTPUT \

Coaxial adaptor
{SMA connector)

Frequency Span Readout Accuracy Test

6-13
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(4) Precaution

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

(5) Procedure

Step Procedure

1 Press the key.

2 Operate Freq Cal.

3 Connect the 69269A output to the MS8608A/MS8609A RF Input.

4 Set the MS8608A/MSB609A as shown below:
SPAN ettt 20kHz
Center FIEQ ..o erceiiinsinnininiennsrnninens 1000 MHz

5 Set the 69269A output frequency to the fi frequency (999.992 MHz) shown in the table on the
next page.

6 Adjust the 69269A output frequency to set the spectrum peak at the 1st division from the left

end of the screen scale.
Remember the frequency as fi”,

7 After setting the 69269A output frequency to the f2 frequency (1000.008 MHz), adjust it to set
the spectrum peak at the 9th division,
Remember the frequency as £2°,

8 Calculate (f2’-f1")/0.8 and check that the value is within the specified range (minimum to

maximum values) shown in the table on the next page.

9 Repeat steps 4 through 8 for each frequency span with 1 GHz center frequency shown in the
table on the next page.

6-14
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Frequency-Span Readout-Accuracy Test

MS8608A/MSBE09A

Signal generator

Measured result

Center frequency | Span frequency f1 f2 (f2' — 1')/0.8
1.5 GHz 20 kHz 1499992000 Hz, 1500008000 Hz
200 kHz 1499920000 Hz 1500080000 Hz
2 MHz 1499200000 Hz. 1500800000 Hz
20 MHz 1492000000 Hz 1508000000 Hz
200 MHz 1420000000 Hz 1580000000 Hz.
2 GHr 700000000 Hz 2300000000 Hz
5 GHz 20 MHz 4992000000 Hz 5008000000 Hz
200 MHz 4920000000 Hz 5080000000 Hz
) 2 GHz 4200000000 Hz 5800000000 H
}
6-15
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Section 6 Performance Tests

Resolution bandwidth (RBW) and seiectivity

6-16

Amplitude

If there are two input signals with the frequency difference corresponding to 3dB
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)
3 dB bandwidth (Hz)

Selectivity =

3dB
bandwidth 60 dB
60 dB l
bandwidth
1
I
Center frequency Frequency

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

ratio.
(1) Specifications

» Resolution bandwidth accuracy: +20% (RBW=300 Hz to 10 MHz)
+40% (RBW=20 MHz)

« Selectivity (60 dB/3 dB bandwidth): <135:1

(2) Testinstrument
+ Synthesized signal generator: MG3633A

www.valuetronics.com
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1.01MHz 0.00dB

1 N

d/ //

/ | bandwidth \

N

Buff Out

) | 10MHz STD I ‘ RF Input | I‘ l \
[
/

Coaxial cabl Coaxial cabl () Resolution bandwidth
{BNC connector) {N-typs connactor)

* REF-IN

A98MHz  0.00dR

MG3633A '
‘ 10
dB/ /
CUTPUT 100 MHz )\
)
- 60 dB =t
} bandwidth \
ol \Tm
LA LA |
(k) 60dB dropped bandwidth

Resolution Bandwidth/Selectivity Test
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Section 6 Performance Tests

(4} Procedure

(a) Resolution bandwidth accuracy

Step Procedure

1  Pressthe key.

2 Perform all calibration.
3 Set the MS8608 A/MS8609A as shown below:
Center Freq..oenrininsninesninnnn 100 MHz
SPAN et 1 kHz
RBW (MANUAL) ..cccoocvrrriccicnisiennees 300 Hz .
SCALE wovrrrrrrererir s LOG 1 dB/div
4 Press the key and match the peak of the signal trace to the top line (REF LEVEL) on
the screen.

5 Press the key to execute a single sweep,

then check that the single sweep has been
completed. T =
6 After pressing the key, press the N\

key and then select Occ BW Measure.

7 After selecting X dB Down method, set X dB !
value to 3 dB. f

8  Set the Occupied Bandwidth to on state by 7 g \

operating menu key. I

9 The 3 dB resolution bandwidth value is displayed
in the upper left-hand comer of the screen. u

Fill in this value in the table on the next page. | 348 l
bandwidth

10 Repeat steps 3 to 9 for the frequencies other than
the resolution bandwidth 300 Hz and the fre-
quency span 1 kHz according to the combinations Bandwidth Measurement
of resolution bandwidth and frequency span
shown in the table on the next page.

6-18
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Resolution Bandwidth (3 dB)

Section 6 Performance Tests

Resolution bandwidth Span frequency 3dB bandwidth
300 Hz 1 kHz
1 kHz 3 kHz
3kHz 10kHz
10 kHz 30 kHz
3J0kHz 100 kHz
100 kHz 300 kHz
300 kHz 1 MHz
1 MHz 3 MHz
iMHz 10 MHz
5 MHz 15 MHz
) 10 MHz 30 MHz
20 MHz 60 MHz

www.valuetronics.com
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(b) Resolution bandwidth selectivity

Step

Procedure

Set the MS8608A/MS8609A as shown below:

Press the key to match the peak of the signal
trace to the top line (REF LEVEL) on the screen.

Press the key to execute a single sweep,

then check that the single sweep has been com-
pleted.

After pressing the key, press the

key and then select Occ BW Measure.

_ After selecting X dB Down method, set it to 60 dB.

Set the Occupied Bandwidth to on state by operat-

ing menu key.

e

AR

Swe—

bandwidth

The 60 dB resolution bandwidth value is displayed g0 dB Bandwidth Measurement

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 300 Hz and the

frequency span 10 kHz according to the combinations of resolution bandwidth and frequency

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.

And for each resolution bandwidth in the table on the next page, confirm that the value

calculated from (60 dB BW/3 dB BW) is <15.
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Selectivity Test (60 dB/3 dB Bandwidth Ratio)

Setting the MS8608A/MS8609A
spectrum analyzer Measured result Calculated result
, . 3dB Selectivit
Resolution bandwidth| Span frequency | 60dB bandwidth bandwidth (60 dB BW + 3 gB BW)
300 Hz 10 kHz
1 kHz 30 kHz
3 kHz 100 klz
10kHz 300 kHz
30 kHz | MHz
100 kHz 3 MHz
300 kHz 10 MHz
) 1 MHz 30 MHz
3 MHz 100 MHz
5 MHz 150 MHz
10 MHzy, 200 MHz
20 MHz 200 MHz
)
6-21
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Sideband phase noise

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

equipment to be tested is input, check the level of the noise as compared to the peak signal (dBc} at the
specified frequency away from the peak.

Since the average value is measured for noise level, use a

[ \ video filter for measurement.

l \ This sideband noise is a spectrum response which is

/ \ modulated by the internal noise of the spectrum analyzer. If

/ \ Sideband —  this response is large, the actual filter envelope is masked by
noise
A h, the noise as shown, which makes measurement impossible.

W \
i A @ d

Actual filter envelop
(1} Specification
« Sideband noise: <108 dBc/Hz (Frequency: 1 GHz, 10 kHz offset)
<-120 dB¢/Hz (Frequency: 1 GHz, 100 kHz offset)
(2) Testinstrument

+ Signal generator: MG3633A Synthesized Signal Generator

(3) Setup ([ —

Coaxial cable
{BNC connector)

Synthesized signal

generator
MG3IB33A ‘HEF iN
5G 10MHz STD
Buff Qut — ey J
RF Input
RF CUTPUT

Coaxial cable
(N-type connector)

Sideband Noise Test
6-22
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Section 6 Performance Tests

Step Procedure

1 Press the key.

2 Operate All Cal.

3 Set the MG3633A output to 1000 MHz and 0 dBm.

4 Set the MS8608A/MSB609A as shown below:

) - Center Freq....coooveveeveeesrnveveinins 1.000 010 GHz

SPAMN ...t 23 KHZ
Reference Level .......cccoeeenvvririsieesreennenn. 0 dBm
BN 171 10T (7 U 10dB
RBW ettt 300 Hz
VBW ettt iians 10 Hz
DET MODE ........cvvivevivereeverierannen.. SAMPLE

5 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,

6 Press the key to match the peak of the

signal trace to the top line (REF LEVEL) on the

screen.
7 After pressing the key, select C/N Ratio
) Measure.
8 Press the Meas On key to start C/N measurement,
9 Set Zone Width of Marker to Spot.

10 Press the key, then turn the rotary knob
to move the zone marker to the right so that the

zone center frequency is 10.0 kHz.

CF : 1.000 010GHz

Span : 25kHz

Sideband Noise Measurement

1 Repeat steps 4 to 10 for offset frequency 100 kHz according to the below setup table.
Setting the MS8608A/MSB609A spectrum analyzer
F
requency offset Center frequency Span RBW VBW Measured result
10 kHz 1.00001 GHz 25 kHz. 300 Hz 10 Hz
100 kHz 1.0001 GHz 250 kHz 10 kHz i0 Hz

www.valuetronics.com
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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 with the higher-5/N signal, and test

the frequency measurement accuracy using Count On mode.

(1) Specifications

» Accuracy: < (Readout frequency X reference oscillator accuracy
+ (1 count) 2 Hz)
» Resolution: 1 Hz, 10 Hz, 100 Hz, 1 kHz

(2) Test instrument
+ Signal generator: 69269A

(3) Setup
69269A REF 10MHz Reference
J\l Buffered out

Coaxial cable
(BNC connector}

QUTPUT 500 MHz

7\ 7
Coaxial cable Coaxial adaptor

{SMA connector) (N-P - SMA-J)

Frequency Measurement Accuracy Test

6-24
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(4) Procedure

Step Procedure

1 Press the key.

2 Set the 69269A to 500 MHz and -10 dBm,

3 Set the spectrum analyzer as shown below:
Center Freq ....vvvecemmnveneressseeeseeen, 500 MHz
SPAN et 5 kHz

)

4 Press the 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 +
3 Hz or less.

6 Change the counter resclution to 10 Hz and confirm I

that the Freq reading is 500 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.

« 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

6-25
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Amplitude display linearity f

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

Signal generator

MG3633A

SG

RF QUTPUT

6-26

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} Specification

. Aniplitude display linearity:

(2) Test instruments

+ Signal generator:

« Attenuator:

(3) Setup
Attenuator
MN510C
ATT
INPUT

Coaxial cable (N-type connector)

www.valuetronics.com

OUTPUT

After automatic calibration
LOG: =1.0dB for 0to-90 dB, RBW <1 kHz
+0.4 dB for 0 to 20 dB, RBW <1 kHz

MG3633A
MNS510C

RF Input

Amplitude Display Linearity Test



(4) Procedure

Section & Performance Tests

LOG display linearity
Step Procedure
1 Press the key.
2 Operate All Cal.
3 Set the MG3633A to 100 MHz, 0 dBm,
4 Set the MN510C to 0 dB.
5 Set the spectrum analyzer as shown below:
Center Freq ..o 100 MHz
SPAN cuvesitcerrn e et e en 10 kHz
Reference Level .......ocoovereremerincnreriieennnen, 0dBm
ALENUALOT ... e e s 10dB
RBW ...t semen st snsss s 1 kHz
VBW et rsrsesnen s 300 Hz
6 Press the 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 key sequentially to set the marker to A marker after the sweep is completed.

www.valuetronics.com
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Step Procedure

9 As shown on Fig. (b), read the level of the current marker when ATT is set at 10 dB. An error
is determined as calibrated ATT 10 dB value +A marker level.

10 Add a marker level corresponding to the calibrated ATT value when ATT is set as 10 1o 90
DB (with 10 dB steps) and determine the error.

0.0060kHz —10.04dB

'+ 0.000kHz 0.00B

|

O SRR &

{10 dB corrected valua)+
s e
(@) Reference Point Setting (b) A Marker Level when ATT is 10

{Marker levsl)

ATT 0dB reference

& ateg

6-28
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Log Display Linearity (10 dB/div)

ATT
setting
(dB)

A

B

ATT
calibration
value (dB)

A marker
level (dB)

Error (dB)=A+B

20
30
40
50
60
70
80
90

0 (reference)

0 (reference)

0 (reference)
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Frequency response

Generally, when one or more signals with a different frequency but the same amplitude
are input, the MS8608A/MS8609A displays the same amplitude for each spectrum on
the screen.

(1) Specifications

Frequency response:
Referenced to 50 MHz, RF ATT 10 dB and temperature range 18 to 28°C

+0.6 dB (9 kHz to 3.2 GHz, band 0)
+1.0dB (3.15 10 7.8 GHz, band 1-/1+)
Referenced to 50 MHz, RF ATT 10 10 62 dB
+1.0dB (9 kHz to 3.2 GHz, band 0)
+2.0dB (3.15 10 7.8 GHz, band 1-/1+)

* For band 1- and 1+, after the pre-selector is tuned.....
(2) Testinstruments
= Signal generator: 69269A

+  Power meter: ML2437A
+ Power sensor: MA2422B
(3) Setup

Coaxial cable

(BNC connector)

Power meter

REF 10MHz STD
IN Buff Out
socegs [ MLoda7A
QUTPUT
v Attenuator INPUT
(3 dB}
lr I r : I— MAZ2422B
Attenuator \ Coaxial adaptor Coaxial adaptor
{3dB) (NP SMA-F.)J) (N-J * N-J) Power sensor

6-30

Coaxial cable
(SMA connecter)

Frequency Response Test

(4) Precaution

This test should be performed at an ambient temperature of 18 to 28°C after allowing
the instrument to warm up for 60 minutes or more.
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(5) Procedure

{(a) Calibration of signal-generator 69269A

Step Procedure
1 Set the 69269A as shown below:
OUTPUT FREQ.....covcrrererrrrrerenanes 50 MHz
OUTPUT LEVEL .......vvcereercerrernanens -6 dBm
2 Connect the 69269A output to the power sensor input with a coaxial cable.
3 Read the power meter display.
4 Change the 69269A output frequency as shown in the tables on the next page and read the
power meter display with level at 50 MHz as reference. This data is the calibration data.
(b) Readout of measured amplitude deviation (frequency
response)
Step Procedure
1 Connect the 69269A OUTPUT to the MS8608 A/MS8609A RF Input with a coaxial cable.
2 Press the MS8608A/MS8609A key.
3 Perform all calibration. (Refer to Section 8 of Vol.2)
4 Set the MS8608A/MS8609A as shown below:
Center FIeq....ovcrervvvnesvnencninssssssiinin s 50 MHz
SPAN ...t e 200 kHz
Reference Level ...........ceevveenrnvrnnnnnee. —10 dBm
5 Press the key.
6 Set the marker mode to delta marker.
7 Set the MS8608A/MSB609A 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 pre-selecior is peaked. (Refer to Section 8 of Vol.2)

6-31
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Frequency Response (Band 0)
Marker level (dB)

Deviation {dB)

Frequency Calibration value {dBm)

50 MHz {} (reference)

0O (reference) 0 (reference)

200 MHz
500 MHz
I GHz
1.5GHz
2 GHz
3 GHz

Frequency Response (Band 1-)
Deviation (dB)

Frequency Calibration value (dBm) Marker level (dB)

3.2 GHz
4 GHz
5GHz
6 GHz
6.2 GHz

Frequency Response (Band 1+)
Deviation (dB)

Frequency Calibration value (dBm) Marker level {dB)

6.3 GHz
7 GHz
7.5 GHz
7.8 GHz

6-32
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Reference level accuracy

Here the absolute amplitude level at only 50 MHz is tested. Confirm the level accuracy
after inputting an SG output (calibrated by a standard power meter) to the MSB608A/

MSBGO9A.

(1) Specification

» Reference level accuracy:

(2) Test instruments

At 50 MHz frequency and 1 MHz span after automatic
calibration
(Resolution bandwidth, video bandwidth, RF ATT and
sweep time set to AUTO)
B MS8608A High power input
<*0.5 dB (~29.9 to +20 dBm)
=H).75 dB (—49.9 t0 ~30 dBm, +20.1 to +40 dBm)
=15 dB (-60 to -50 dBm)
B MSB608A Low power or MS8609A input
=+0.5dB (0 to —49.9 dBm)
£10.75 dB (-69.9 to =50 dBm, 0.1 to +30 dBm)
=+ 1.5dB (-80 to -70 dBm)

= Signal generator: MG3633A
« Attenuator: MNS510C
» Power sensor: MA24228
+ Power meter: ML2437A
(3) Setup
Coaxiaf cable
(BNG connector)
) REF 10MHz STD
IN Buft Qut
MG3633A MN510C
SG ATT
RF Input
AF cuTPUT INPUT OUTPUT
\ / Power metar
Coaxial cable ML2437A
{N connector)
PM

www.valuetronics.com

IINPUT
|:|— MA24228

Coanxial adaptor
(N-J « N-Jj

Power sensor

Reference Level Accuracy Test
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(4) Precautions

1) Set the resolution bandwidth, video bandwidth, RF ATT and sweep time to Auto.
2) This test should be performed after warming up this instrument for 60 minutes or

more.

{5) Procedure

Step Procedure
1 Press the MS8608A/MS8609A key.
2 Operate All Cal.
3 Connect the attenuator OUTPUT to the power sensor input.
4 Set the SG frequency to 50 MHz and adjust the SG level so that the power meter indication is

0 dBm. At this time, set the attenuator to 0 dB.

5 Connect the attennator OUTPUT to the MS8608A/MS8609A RF Input connector.
6 Set the MS8608A/MSS609A as shown below:
Center Freq ..o 50 MHz
SPAN cetirrcrrsriris e 1 MHz
Reference Level .o 0dBm
7 Press the to move the peak point of the spectrum waveform to the center of the screen.
8 Read the marker level.

6-34
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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.,

Referenpe level Marker Correction factor Error

setting readout of ATT
0 dBm dBm dB dB
-10dBm dBm dB dB
—20dBm dBm dB dB
) ~30 dBm dBm dB dB
-40 dBm dBm dB dB
=50 dBm dBm dB dB
—60 dBm dBm dB dB
-70dBm dBm dB dB
—80 dBm dBm dB dB

10 Calculate the error from the following equation.

Error = Marker readout - reference level set value - correction factor of ATT

www.valuetronics.com
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Average noise level i

The internal noise distributed evenly in proportion to the resolution bandwidth over the

whole measurement frequency band is called the average noise level.

(1) Specification

» Average noise level: At 300 Hz resolution bandwidth, 1 Hz video bandwidth, and
0 dB RF ATT:

B MS2608A High Power input

[without Option(08 Pre-amplifier]

< 104 dBm + 1.5 x f[GHz] dB (1 MHz to 2.5 GHz, Band ()
<-1000dBm + 1.5 X f[GHz] dB (2.5 10 3.2 GHz, Band 0)
<100 dBm + 0.8 x f[GHz] dB (3.15t0 7.8 GHz, Band 1)
[with Option08 Pre-amplifier,when Pre-amplifier Off]
<102 dBm + 1.8 x f[GHz] dB (1 MHz to 2.5 GHz, Band 0)
<-100 dBm + 1.8 xf[GHz] dB (2.5t0 3.2 GHz, Band ()
<100 dBm + 0.8 xf[GHz] dB (3.15 to 7.8 GHz, Band 1)

B MS8608A Low Power input

[without Option08 Pre-amplifier]

<124 dBm + 1.5 xf[GHz] dB (1 MHz t0 2.5 GHz, Band ()
<120 dBm + 1.5 % f [GHz] dB (2.5 to 3.2 GHz, Band 0)
<120 dBm + 0.8 x f [GHz] dB (3.15 to 7.8 GHz, Band 1)
{with Option08 Pre-amplifier, when Pre-amplifier Off]
<122 dBm + 1.8 x f[GHz] dB (1 MHz to 2.5 GHz, Band 0)
<-120dBm + 1.8 x f {GHz] dB (2.5 to 3.2 GHz, Band 0)
<-120dBm + 0.8 X f [GHz] dB (3.15 to 7.8 GHz, Band 1)

B MSB609A input

(2) Test instrument

[without Option(8 Pre-amplifier]

<124 dBm + 1.5 % f [GHz| dB (1 MHz to 2.5 GHz, Band ()
<-120dBm + 1.5 x f |GHz] dB (2.5 to 3.2 GHz, Band 0)
<-116dBm (3.15t0 7.8 GHz, Band 1)

<-107 dBm (7.7 to 13.2 GHz, Band 2)

[with Option08 Pre-amplifier,when Pre-amplifier Off]
<122 dBm + 1.8 x f [GHz] dB (1 MHz to 2.5 GHz, Band 0)
<120 dBm + 1.8 x f [GHz] dB (2.5 to 3.2 GHz, Band 0)
<-116dBm (3.15 to 7.8 GHz, Band 1}

<-107 dBm (7.7 t0 13.2 GHz, Band 2)

« 50 € terminator: MP752A
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(3) Setup

RF Input

50 Q terminator
(Terminates RF Input)

Average Noise Level Test
(4) Procedure

Step Procedure
1 Press the MS8608A/MS8609A key.
2 Operate All Cal.
3 Terminate the RF Input with a 50 Q terminator.
4 Set the MS8608A/MS8609A as shown below: (Time Domain)
Band ... 0
Center Freq......ccooveeecomrnenrne e i MHz
SPAN .o et OHz
Reference Level .......cccccovvrviirnne.. —-100 dBm
RBW ..ottt 300 Hz
VBW ettt e 1 Hz
AUENUALOT ..covmevereeverrerrsceceeenenenessoseeerereeaees 0dB
DEetection .......cvvvevivevereriinsienreseresneenns Sample
5 Press , Storage, Average and Average Count keys in order and set the average count to
“16.
6 Press the Continue key to start the averaging, and wait until the 16-time averaging sweep is
completed.
7 Press the (Peak Search) key to execute peak search. At this point, read the level value at the

marker.
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Step Procedure

8 The marker reading is the average noise level.

Setting the MS8608A/MS8609A
Band Center frequency

Measured result

0 1 MHz

99 MHz

499 MHz

999 MHz

1499 MHz

1999 MHz

2499 MHz

2999 MHz

3199 MHz

1- 3201 MHz

3499 MHz

3999 MHz

4499 Mtz

4999 MHz

6209 MHz

1+ 6201 MHz

6499 MHz

6999 MHz.

7799 MHz

2+ 7701 MHz

8499 MHz

9499 MHz

10499 MHz

11495 MHz

12499 MHz

13199 MHz

MSRB608A: 1 to 7799 MHz
MS8609A: 1 to 13199 MHz

9 Repeat steps 4 to 7 while setting Band and Center Freq from the below table so that the
average noise level can be obtained.
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Second harmonic distortion

www.valuetronics.com

Even if a signal without harmonic distortion is input to a spectrum analyzer, the hi gher
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 MS8608A/MS8609A.
The main point of the test is to apply a signal (with a distortion that is lower than the
MSB608A/MSB609A internal harmonic distortion [at least 20 dB below ) to the MSS608A/
MS8609A and measure the level difference between the fundamental wave and the second
harmonic. If a low-distortion signal source cannot be obtained, apply a low-distortion
signal to the MSB608A/MSB6(9A after passing the signal through a low-pass filter (L.PF).

(1) Specification

* Second harmonic distortion:
At mixer input level —30 dBm:
<£-60 dBc (10 to 200 MHz, Band 0)
<=75 dBc (0.2 to 0.85 GHz, Band 0
==70 dBc (0.85 to 1.6 GHz, Band 0)
At mixer input level —10 dBm:
£-90 dBc (1.6 to 3.9 GHz, Band 1-/1+)

(2) Testinstruments
» Signal generator: MG3633A

« LPF: With attenuation of 70 dB or more at twice the fundamental
frequencies
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(3) Setup
Signal generator Low-pass filter
MG3B833A LPE
5G | — ‘ -
RF Input
RF QUTPUT ) INPUT OUTPUT
Coaxial cable
(N connector)
Second Harmonic Distortion Test
(4) Procedure
Step Procedure

1 Press the key.

2 Operate All Cal.
3 Connect the LPF VLF-141 (fp=50 MHz)
4 Set the SG output frequency to 48 MHz and the output level to -20 dBm.
5 Set the MS8608A/MSE609A as shown below:
Center Freq ..o coieeenmecinncrnevesrrenieseeasesens 48 MHz
SPAR eerreeee et s 10 kHz
Reference Level .veiiionnicneecncinnnn —20 dBm
ATETIUALOT oviiirii e inissre it rsssaeeninans 10dB
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
waveform and make the marker the A 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 difference

between the fundamental wave and the second

harmonic.

If the level difference is 80 dB or more, set the REF
LEVEL to —50 dBm. Confirm that the ATT set
value is 0 dB.

9 Connect the LPF VLF-141 (fp=800 MHz)

10 Set the SG as follows: .

OUTPUT FREQ........coeveeemrereeerrrrrernns 780 MHz
OUTPUT LEVEL ......oocvvrmenrrcrirrirnenens —20 dBm

11 Set the MS8608A/MSB609A as follows:

Center Freq...ooeonveeeeeeriseionsnns 780 MHz
SPAN et 10kHz
Reference Level ......cccoevvviiieeccnene —20dBm
AENUALOT ....ocrrrerrinieraernrrrassie e eeresnens 10dB

12 Repeats steps 6 to 8,
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Resolution bandwidth (RBW) switching uncertainty

When the resolution bandwidth (RBW) is switched, its level error at the peak point is
measured.

(1) Specification

» Resolution bandwidth switching uncertainty: * 0.3 dB (RBW=300Hz to 5 MHz)
(referenced to RBW: 3 kHz) + 0.5 dB (RBW=10 MHz, 20 MHz)

(2) Setup

Coaxial cable
(BNC connector}

10MHz STD
REF IN Butf Cut
MG3633A [
i i —
RF
QUTPUT
RF Input

QUTPUT
100 MHz

Coaxial cable
(N conneclor)

Resolution Bandwidth Switching Error Test
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(4) Procedure

Periormance Tesis

Step Procedure

1 Press the MS8608A/MS8609A key.

2 Operate Ail Cal.

3 Set the signal generator MG3633A as shown below.
OUTPUT FREQ .....covvvievenrivrersrriennnns 100 MHz
OUTPUT LEVEL .......ccoovcervrvinincrvicnnnn.. 0 dBm

)

4 Set the MS8608A/MS8609A as shown below.,
Center Freq .o 100 MHz
SPAMN cceorevvreerismenersssesssinrsesreesrorsresssreennnees 15 KHZ
Reference Level ......ovviccerercveen, 0 dBm
RBW oot 3 kHz

5 Press the key to move the signal spectrum peak to the center,

6 Press 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.

www.valuetronics.com
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Resolution bandwidth (RBW) switching uncertainty

Setting the MS8608A/MS8602A Measured result
Resolution bandwidth Frequency span A marker readout
300Hz 2kHz
1kHz SkHz
3kHz 15kHz
10kHz 50kHz
30kHz 150kHz
100kHz 500kHz
300kHz 1.5MHz
1MHz SMHz
3MHz 15MHz
SMHz 25MHz
10MHz 50MHz
20MHz 100MHz
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Input attenuator (RF ATT) switching uncertainty

Signal generator

MG3633A 14—

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 ievel is switched
according to the amount of input attenuator attenuation.

(1} Specification

Referenced to 50 MHz, RF ATT 10 dB: MS8608A Low input or MS8609A input (30
dB: MS8608A High input)

* Input attenuator switching error:
0.3 dB (30 to 70 dB, MS8608A High power input)
(10to 50dB, MS8608A Low power input or MS8609A input)
20.5 dB (72 to 82 dB, MS8608A High power input)
(521062 dB, MS8608A Low power input or MS8609A input)

(2} Test instruments

* Signal generator: MG3633A
« Attenuator: MN3510C

+ Power meter: ML2437A
+ Power sensor: MA2422B

(3) Setup

Coaxial cable
{BNC connector)

!

REF 10 MHz STD
IN Buff Qut
RF OUTPUT Attenuator ,_1
MN510C RF Input
INPUT OUTPUT
Coaxial cable
{N connector)
Power meter Power Sensor
ML2437A MA2422B {1
_l_\ Coaxial adaptor
{N-J = N-J)
Input Attenuator Switching Error Test 6-45
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(4) Procedure

Step Procedure

1 Press the MS8608A/MS8609A key.

2 Operate All Cal.

3 Set the MSB608A/MSB609A as shown below:
Center Freq ..o veeereroreccsssisieinnnn. 50 MHZ
SPAN ceververeereeererieinaiernrresseesiinsesssisssnensss 200 KHZ
4 Set the signat generator MG3633A as shown below:
OUTPUT FREQ .....ccovruvrinmimnenirireeninnnn. 53¢ MHzZ
OUTPUT LEVEL .......ccocecvviinerversannen. =10 dBm
5 Set the amount of attenuation of the attenuator MNS10C to O 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 18 -
10.0 dBm.
8 Connect the coaxial cable of the attenuator output to the spectrum analyzer RF Input.
9 Press the key.
10 Set the reference level to —10 dBm and attenuation to 50 dB.
11 Read the marker level.

12 Set Reference Level, RF 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 readout - Reference Level - correction factor of attenuator
14 Find the deviation by the formula below:

Deviation = Error - error when RF ATT at 10 dB
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Setting MS8608A/MSB609A Attenuator Measured result Calculated result

Ref Level | Input attenuator Setting Correction | Marker level Error Deviation

-10dBm 60dB 0dB

-20dBm 50dB LOdB

-30dBm 40dB 20dB

-40dBm 30dB 30dB

-50dBm 20dB 40dB

-60dBm 10dB 50dB OdB(reference)
)
)
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l Frequency domain sweep time accuracy f

(1) Specification

+ Sweep time accuracy:

+3% (10 msec to 100 sec)

(2) Testinstruments

+ Signal generator:

» Frequency counter:

(3) Setup

Signal generator -

69269A
MF1601A

Frequency counter

MF1601A
»O

INPUTA

Coaxial cable

< (BNC connector)

Sweep
status (Z)

RF Input

/

i

B69269A
RF QUTPUT
Coaxial cable
{SMA connactor)

6-48
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Section 6 Performance Tests

(4) Procedure
(a) sweep time 2100 ms
Step Procedure
1 Press the MS8608A/MS8609A key.
2 Operate All Cal.
3 Connect the Sweep Status (Z) output of MS8608 A/MS8609A to Input A of MFI1601A.
4 Set the MS2683A MS8608A/MSB609A as shown below:
) Center FISquUency ........ocovvveiiereecvnns 300 MHz
SPAT .ottt e ennes 2 MHz
Ref Level . 0 dBm
RBW.... .3 MHz
VBW et seseeenr st s e Auto
Detection ......cceceenieeeceeceseeree e Sample
Sweep Time ..o 100 ms
5 Set the MF1601A as shown below:
INPUL Lot A
Function......... svevennennne Pulse width
COUPLE oot DC
Slope Rise

6 Press the MS8608A/MS8609A key.

) 7 Reset the MF1601 A,
8 Press the MS8608A/MS8609A key, and measure the pulse width of sweep status
output.
9 Repeats steps 6 to 8 at each sweep time of below table.

Setting the MS8608A/MS8609A

Sweep time

Measured result

100 ms

500 ms

10s

100 s

www.valuetronics.com
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(b) sweep time <100ms

Step Procedure
1 Press the MS8608A/MS8609A key.
2 Operate All Cal.
3 Connect the output of 69269A to the MSB608A/MS8609A according to setup figure.
4 Set the MSB60BA/MSB609A as shown below:
Center Frequency .....c.oovviiennsesinn 300 MHz
SPATl coovvinrinrriinrensensnsineene: 2 MHZ
Ref Level o ereccisiisisiniisisinssnnensnns 0 dBm
RBW ..ot 3 MHz
VBW oot sre rasssasssares Auto
DEIECHION vrvvvreeeeeerrenserarsreeeressenernesesnesreren SAMPlE
Sweep TIME i 50 ms
Marker Zone Width ........cecirvenrnrerneerass 100 kHz
5 Set the 69269A as shown below.
FIEQUENCY cvreerierctisiitis e secnacnnnans 300 MHz
Pulse Modulation ........ecceicviniierr e On
Period . raes e 5ms
WIATH et s 20 s
Output Level e (0 dBm
6 Press the MS8608A/MS8609A key.
7 Move the marker to the left most peak of the screen,
8 Set the marker mode to A marker.
9 Move the current A marker to the right. Move the A marker to the 8th peak point and read the
frequency difference of the A marker,
10 Calculate the actual sweep time using the below equation.
(Actual sweep time) = (((frequency difference) + (2MHz)) x (Pulse Period)) + 0.8
11 Repeats steps 6 to 10 at each sweep time and setting the Pulse Period of 69269A of below
table. '
Setting the MS860BA/MSBG09A Signal generator Measured result Calculated result
Sweep time Pulse Period Frequency difference Actual sweep time
50 ms 5 ms
20 ms 2 ms
10 ms 1 ms
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Time domain sweep time accuracy

(1) Specification
+ Time domain sweep time accuracy: +1.0%
(2) Testinstruments

» Signal generator: 69269A
+ Frequency counter: MF1601A

{3) Setup

Frequency counter
) MF1601A
»O

INPUTA

Coaxial cable

< {BNC connector)

Sweep
 staus {7)

Signal generator

B69269A
RF QUTPUT
)
RF Input
T Coaxial adaptor
Coavial cable {N-P + SMA-J)
{SMA connector)

Sweep Time Accuracy
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(4) Procedure

(a} Sweep time 2100 ms

Step Procedure

1 Press the MS8608A/MS8609A key.

2 Operate All Cal.

3 Connect the Sweep Status (Z) output of MS8608A/MS8609A to Input A of MF1601A.

4 Set the MS8608A/MSB609A as shown below:
Center Frequency ........covimniinenieninas 300 MHz
SPAM 1vcereversrerrere ettt 0 MHz
Ref Level it cinieinens (dBm
RBW ..cvtiierrreeeeeee e nieesssssnssnensnns 5 MHz
VBW covireemriecsents i ssnisssseassasesrevesass Off
DEECHION 1ooveeeeer e e reeserns s nsrnsernee SAMplE
Sweep Time ....cceeeorneecrirrnr e e 100 ms

5 Sei the MF1601A as shown below:
IOPAL et s s e A
FUNCion....ccevrmreeeeemes e Pulse width
COUPLE .coverermrrerecrisiiiiisis b s mras e s aasanes DC
SIOPE crrve vt s Rise

6 Press the MS8608A/MS8G09A key.

7 Reset the MF1601A.
8 Press the MSB608A/MS8609A key, and measure the pulse width of sweep status
output.
g Repeats steps 6 to 8 at each sweep time of below table.
Setting the MS8608A/MSBE09A Measured result
Sweep time Pulse width

100 ms

500 ms

10s

100 s
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(b) Sweep time <100ms
Step Procedure

1 Press the MS8608A/MS8609A key.

2 Operate All Cal.

3 Connect the output of 69269A to the MS8608A/MSR609A according to setup figure,

4 Set the MS8608A/MS8609A as shown below:
Center Frequency .....owrereevevnenenne. 300 MHz
SPAN vt e renererceeersrasi et en s e 0 MHz
RefLevel e, 0 dBm

) 33 5 MHz

VBW et rrasarenns Off
DeteCHOn ..o Sample
Sweep TIME ...ocecviiieecrerec e 50 ms
Display Line .....ccccceeveenivvnvrerionnnnn On, Absolute
Display Ling ....cococcenviiecercnveinneisnsnsien =20 dB

5 Set the 69269A as shown below.
Pulse Modulation ........eeeeveererienemeneincsivenn. On
Period ... i 5 ms
Width......... 2.5 ms
Output Level ..o, 0 dBm

6 Press the MS8608A/MS8609A key.

7 As shown below figure, shift the marker to the point which is most left of the screen, and
where intersect display line and up-slope of wave.
) 8 Set the marker mode to A marker,
9 Move the current A marker to the right and the 8th point where intersect display line and up-

slope of wave, and read the difference time of the A marker.

10 Repeats steps 6 to 9 at each sweep time and setting the Pulse Period of 69269A, Pulse width
of the below table.

MSB8608A/MSBE09A Setting Signal generator Measured result
- - - Calculated resuilt
Sweep time Pulse Period Pulse Width
50 ms 5ms 25 ms
20 ms 2 ms 1 ms
10 ms 1 ms 0.5 ms
Sms 0.5 ms 0.25 ms
1 ms 0.1 ms 50 us
100 ps 10 ps 5us
10 s 1us 0.5 us

www.valuetronics.com
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Service

If the instrument is damaged or does not operate as specified, contact your nearest
Anritsu dealer or business office for repair. When you request repair, provide the

following information.
(a) Model name and serial number on rear panel

{b) Fault description

{¢) 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

Cleaning Cabinet

www.valuetronics.com

Always turn the MS8608A/MS8609A 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 with dust and dirt, after use at dusty place, or before long-term storage.
After insuring that the cabinet has been thoroughly dried, use a soft, dry cloth for
wiping off.

If loose screws are found, tighten them with the appropriate tools.

CAUTION A

Never use benzene, thinner, or alcohol to clean the external
cabinet; it may damage the coating, or cause deformation or
discoloration.
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Section 7 Storage and Transportation

Storage Precautions

This paragraph describes the precautions to take for long-term storage of the MSB608A/
MSB609A. ’

Precautions before storage

(1) Before storage, wipe dust, finger-marks, and other dirt off the MS8608A/MSB609A.

(2) Avoid storing the MS8608A/MSB609A where:
13 Tt 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 exposed to extreme temperatures (>60°C , <-20°C} or high humidity
(290%).

Recommended storage precautions |

The recommended storage conditions are as follows:

+ Temperature .............. 0 to 30°C
o Humidity ...ccoveeeeeenene 40 1o 80%
« Stable temperature and humidity over 24-hour period
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Repacking and Transportation

The following precautions should be taken if the MS8608A/MSS8609A must be returned
to Anritsu Corporation for servicing.

Repacking

Use the original packing materials. If the MS8608A/MS8609A is packed in other
materials, observe the following packing procedure:

(1) Wrap the MS8608A/MS8609A in a plastic sheet or similar material.

{2} Use a cardboard, wooden box, or aluminunt case which allows shock-absorbent
material to be inserted on all sides of the equipment.

{3) Use enough shock-absorbent material to protect the MS8608A/MS8609A 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 MS8608A/MS8609A to severe vibration during transport. It should
be transported under the storage conditions recommended before,
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Appendix A Front and Rear Panel Layout

This appendix shows the front and rear panel layout.

Fig. NO. Name
Fig. A-1 | MS8608A Front Panel
Fig. A-2 | MS8608A Rear Panel

A-1
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Appendix B Block Diagram

This appendix shows the Block .Diagram of the MS8608A

Fig. NO, . Name
Fig. B-1 | MS8608A Block Diagram

—

B-1
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Model

" Serial NQ.

Options

Date

) Tested by

Ambient temparature

Relative humidity

Perwer mains line voliage (nominal)

Power mains line frquency (nominal)

Test Equipment used

Appendix C

Performance Test Record
{1/15)

NO.

DATE

%

Vac

Descriptions

MODEL NO. Cal Date

Synthesized signal generator

Synthesized Sweeper

Attenuator

Power meter

) Power senser

50 € Termination

Low pass filter

Frequency counter

Frequency standard

www.valuetronics.com
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. Appendix C

(2/15)
Model Name date

Serial NO.

Tested by

Reference oscillator frequency stability

- Frequency stability

Referred to the frequency after 24 hour warm-up
+2 % 10-#

Min. Result Max. Cumulative error
Frequency stability/day 2x10* +2x10°% +2x10™"

» Temperature stability

Referred to the frequency at 25°C

+5x 10#

Ambient temperature Min. Result Max. Cumulative error
0°C -Sx10F +3x10° +2x107"°
50°C S5x10°® +5x10° +2x10™

' Rubidium reference oscillator frequency stability (Option 05)

» Starting characteristic

Referred to the frequency after 24 hour warm-up.

+1 % 107
Min. Result Max. Cumulative error
Starting characteristic -1x10° +1x10”
« Temperature stability
Referred to the frequency at 25°C
+1 x 10-°
Ambient temperature Min. Result Max. Cumulative error
0°C -1x10” +1x10°
45°C -1x10” +1x10°

C-4
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Model Name

date

Serial NO,

Tested by

, Frequency readout accuracy

T{(Displayed frequency) x (reference frequency accuracy) + (span) X (span accuracy) + {resolution bandwidth)
x 0.15 + 10 Hz)

Appendix G

(3/15)

www.valuetronics.com

Center Span Resolution Min. Result Max. Cumuiative
frequency frequebcey bandwidth {Hz) {Hz) (Hz) error {Hz)
500 MHz 10 kHz 300 Hz, -110 +110 21
200 kHz, 3 kHz -2010 +2 010 401
100 MHz 300 kHz -1 000 010 +1 000 010 20000
5 GHz 10 kHz 300 Hz -110 +110 21
200 kHz 3kHz -2 010 +2 010 401
100 MHz 300 kHz -1 000 010 +i 000 010 20 000
7 GHz 10 kHz 300 Hz -110 +110 21
200 kHz 3 kHz -2010 +2 010 401
100 MHz 300 kHz -1 000010 +1 000 010 20 000
C-5



Appendix C

(4/13)
Model Name date
Serial NO.
Tested by
Frequency span readout accuracy
Single band sweep
+1.0%
MS8608A/MSBGO9A Min. Result Max. Cumulative
Center frequency | Span frequency {Hz) (Hz) (Hz) error {Hz)
1.5 GHz 20 kHz -200 +200 40
200 kHz ~2 000 +2 000 400
2 MHz -20 000 +20 000 4000
20 MHz -200 000 +200 000 40 000
200 MHz -2 000 000 +2 000 000 400 000
2 GHz -20 000 000 +20 000 000 4 000 000
5 GHz 20 MHz -200 000 +200 000 40 000
200 MHz -2 000 000 +2 000 000 400 000
2 GHz -20 000 000 +20 000 000 4 000 000

C-6
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Appendix C
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(5/15)
Model Name date
Serial NO,
Tested by
Resolution bandwidth accuracy and selectivity
* Resolution bandwidth accuracy
+20% (300 Hz to 10 MHz)
+409% (20 MHz)
) MSB608A/MS8609A Min. . Max,
- . Min, Result Max. ,
Resolution Span Cumulative (Hz) (Hz) (Hz) Cumulative
bandwidth frequency error (Hz) error {Hz)
300 Hz 10 kHz +8 240 36() -8
| kHz 30 klz +22 800 1200 -24
3kllz 100 kHz +80 2400 3 600 -80
10 kHz 300 kHz +220 8 000 12 000 -240
30 kHz 1 MHz +800 24 0060 36 000 -300
100 kHz 3 MHz +2 200 80 000 120 000 -2 400
300 kHz 10 MHz +8 000 240 000 360 000 -8 000
I MHz 30 MHz +22 000 800 000 1 200 000 -24 000
3 MHz 100 MHz +80 000 2 400 000 3 600 000 -80 000
5 MHz 150 MHz +110 000 4 000 000 6 000 000 -120 000
10 MHz 200 MHz, +220 000 8 000 000 1 200 600 -240 000
20 MHz 200 MHz +480 000 12 000 000 28 000 000 -520 000
* Resolution bandwidth selectivity
<15:1
MSE608A/MS8B09A Result Calculated result Max.
Resolution Span 60 dB 3dB Selectivity Spec. Cumulative
bandwidth frequency bandwidth (Hz) | bandwidth {Hz) error (Hz)
300 Hz 10 kHz ' <15:1 +0.14
1 kHz 30 kHz <15:1 +0.12
3kHz 100 kHz <15:1 +0.14
10 kHz 300 kHz <15:1 +0.12
30 kHz 1 MHz <15:1 +0.14
100 kHz 3 MHz <15:1 +0.12
300 kHz 10 MHz <15:1 +0.14
| MHz 30 MHz <15:1 +0.12
3 MHz 100 MHz <15:1 +0.14
5 MHz 150 MHz <15:1 +0,12
10 MHz 200 MHz <15:1 +0,08
20 MHz 200 Mtz <15:1 +0.08
C-7



Appendix C

Model Name

Serial NO.

Tested by

date

Sideband phase noise

<-108 dBc/Hz (Frequency: | GHz, frequency offset: 10 kHz)
<120 dBc/Hz (Frequency: 1 GHz, frequency offset: 100 kHz)

(6/15)

Frequency offset ME8608AMSBE09A Result Spec Cumulative error
Span frequency
10kHz 25 kHz -108 dBc/Hz -1.1dB
100 kHz 250 kHz -120 dB¢/Hz -1.1dB
Frequency measurement accuracy
<+ (displayed frequency x reference oscillator accuracy £ 1 count + 2 Hz)
Signal generator MSBGOBA/MSSISOQA Min. Result Max.
Output frequency Count resolution
500 MHz 1 Hz 499,999 997 MHz 500.000 003 MHz
500 MHz 10 Hz 499,999 99 MHz 500.000 01 MHz
500 MHz 100 Hz 499.999 9 MHz 500.000 | MHz
500 MHz | kHz 499.999 MHz 500.001 MHz
Amplitude display accuracy
After executing calibration
+0.4 dB (RBW < 1 kHz, 0 to 20 dB)
+1.0dB (RBW < | kHz, 0 to -90 dB)
AT.T Correction (dB) Measured Calculated Spec.(dB) Cumulative
ATT setting (dB) result (dB) result (dB) error (dB)
0 0.4 +0.06
10 +0.4 +0.06
20 +1.0 +3.09
30 +1.0 +0.09
40 +1.0 +0.09
50 +1.0 +0.09
60 +1.0 +0.21
70 +1.0 #0.21
30 +i.0 +0.21
90 +1.0 +0.21

C-8
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Appendix C

(7/15)
Model Name date
Serial NO.
Tested by
( Frequency response
Referred to 50 MHz, RF ATT10dB, Temperature 18 to 28°C
0.6 dB (9 kHz to 3.2 GHz, Band 0)
+1.0dB (3.15 to 7.8 GHz, Band 1)
) *Band 1: After executing preselector tuning
MS8608A/MS8609A . Calculated Cumulative
dB It (dB . (dB
Band Frequency Correction (dB) | - Result (dB) result (dB) Spec. (dB) error (dB)
0 50 MHz 0.00 (referrence)| — —
0 200 MHz 0.6 +0.16
0 500 MHz 0.6 .16
0 1 GHz 10.6 H).16
0 1.5 GH=z H).6 16
0 2GHz 0.6 +0.16 -
0 3 GHz 0.6 +0.16
1- 3.2GHz +1.0 10.14
1- 4 GHz *1.0 .14
1- 5 GHz £1.0 .14
1- 6.2 GHz +1.0 10.14
1+ 6.3 GHz +1.0 +0.14
1+ 7 GHz +1.0 .14
) 1+ 7.5GHz +1.0 +0.14
1+ 7.8 GHz +1.0 +0.14
C-9
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Appendix C

(8/15)
Model Name date
Serial NO.
Tested by
‘ Reference level accuracy
After calibration, frequency: 50 MHz, Span: 1 MHz (RBW, VBW, RF ATT, SWT: Auto)
B MS8608A Low power input or MSB609A input
0.5 dB (0 to -49.9 dBm)
+().75 dB (—69.9 to =50 dBm, +0.1 to +30 dBm)
+1.5 dB (70 to —80 dBm)

MSB60BA/MSBE09A Attenuator Result (dB) Calculated Spec.(dB) Cumulative
Reference level | Correction (dB) Marker level result (dB) error (dB)
0 dBm 0.5 +0.10
-10dBm 0.5 +0.10
-20dBm +).5 +0.10
-30 dBm 0.5 +0.12
-40 dBm 0.5 +0.12
-50 dBm . +0.75 +).12
-60 dBm .75 +0.22
-70 dBm 1.5 .22
-80dBm +1.5 10,22

After calibration, frequency: 50 MHz, Span: | MHz (RBW, VBW, RF ATT, SWT: Auto)
B MS8608A High power input

0.5 dB {(-29.9 to +26 dBm)

+0.75 dB (—49.9 to =30 dBm, +20.1 to +40 dBm)

+1.5 dB (-60 to —50 dBm)

MS8608A/MSBE09A Attenuator Result (dB) Calculated Spec.(dB) Cumulative
Reference level | Correction (dB}) Marker level result (dB) error (dB)
+20 dBm 0.5 +0.10
+10dBm H).5 +0.10
(0 dBm 3.5 .10
-10dBm H0.5 +0.12
-20 dBm +0.5 +0.12
-30 dBm .75 +H).12
-40 dBm +0.75 10.22
-50 dBm 1.5 .22
-60 dBm +1.5 (.22

C-10
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Appendix C

(9/15)
Model Name date
Serial NO.
Tested by
Average noise level
Resolution bandwidth: 300 Hz, VBW: 1 Hz, Input attenuator: O dB
B MS8608A High Power input
[without Option 08 Pre-amplifier|
<104 dBm + 1.5 x f [GHz] dB (1 MHz to 2.5 GHz, Band 0)
<100 dBm + 1.5 x f [GHz] dB (2.5 to 3.2 GHz, Band 0)
=-100dBm + 0.8 x f [GHz] dB (3.15 to 7.8 GHz, Band 1)
fwith Option 08 Pre-amplifier, when Pre-amplifier Off]
£-102 dBm + 1.8 x f [GHz] dB (1 MHz to 2.5 GHz, Band 0)
=100 dBm + 1.8 x f {GHz] dB (2.5 to 3.2 GHz, Band ()
=100 dBm + 0.8 x f [GHz] dB (3.15 to 7.8 GHz, Band 1)
Setting Equipment Measurement Maximum
Standard (dBm) accumulation
Band Center frequency result (dBm) error (dB)
0 | MHz -104.0 (-102.0) +1.23
99 MHz -103.9 (-101.8) +1.23
499 MHz -103.3 (-101.D +1.23
999 MHz -102.5 (-100.2) £1.23
1499 MHz -101.8 (-99.3) +1.23
1999 MHz -101.0 (-98.4) +1.23
2499 MHz -100.3 (-97.5) +1.23
2999 MHz -95.5 (+94.6) +1.23
3199 MHz -95.2 (-94.2) +1.23
I- 3201 MHz -97.4 (-97.4) +1.23
3499 MHz -97.2(-97.2) +1.23
3999 MHz -96.8 (-96.8) +1,23
4499 MHz -96.4 (-96.4) +1.23
4999 MHz -96.0 (-96,0)) +1.23
6269 MHz -95.0 (-95.0 +1.23
1+ 6201 MHz -95.0 (-95.0) +1.23
6499 MHz -04.8 (-94.8) +1.23
6999 MHz -04.4 (-94.4) +1.23
7799 MHz -03.8 (-93.8) +1.23

www.valuetronics.com

Inside of a parenthesis is a standard value with Option 08.
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Appendix C

(10/15)
Model Name date
Serial NO.
Tested by
Average noise level
Resolution bandwidth: 300 Hz, VBW: 1 Hz, Input attenuator: 0 dB
W MS8608A Low Power input
[without Option 08 Pre-amplifier]
<-124 dBm + 1.5 x f [GHz] dB (1 MHz to 2.5 GHz, Band 0)
<120 dBm + 1.5 x f [GHz] dB (2.5 t0 3.2 GHz, Band 0)
<—120 dBm + 0.8 X f [GHz] dB (3.15 to 7.8 GHz, Band 1)
[with Option 08 Pre-amplifier,when Pre-amplifier Off]
<-122 dBm + 1.8 x f {GHz] dB (1 MHz to 2.5 GHz, Band 0}
<-120dBm + 1.8 x f [GHz] dB (2.5 to 3.2 GHz, Band 0)
<-120 dBm + 0.8 x f {GHz| dB (3.15 to 7.8 GHz, Band 1)
Setting Equipment Measurement Maximum
Standard (dBm) accumulation
Band Center frequency result (dBm) error (dB)
0 1 MHz -124.0 (-122.0) +1.23
99 MHz -123.9 (-121.8) +1.23
499 MHz -123.3 (-121.1) +1.23
999 MHz -122.5(-120.2) *1.23
1499 MHz -121.8 (-119.3} +1.23
1999 MHz -121.0(-118.4) +1.23
2499 MHz -120.3 (-117.5) +1.23
2999 MHz -115.5 (-114.6) +1.23
3199 MHz -115.2(-114.2) +1.23
1- 3201 MHz -117.4 (-117.4) +1.23
3499 MHz -117.2(-117.2) +1.23
3999 MHz -116.8 (-116.8) +1.23
4499 MHz -116.4 (-116.4) +1.23
4999 MHz -116.0 (-116.0) +1.23
6299 MHz -115.0 (-115.0} +1.23
1+ 6201 MHz -115.0-115.0) +1.23
6499 MHz -114.8 (-114.8) +1.23
6999 MHz -114.4 (-114.4) +1.23
7799 MHz -113.8 (-113.3) +1.23

C-12
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Appendix C

(11/15)
Model Name date
Serial NO.
Tested by
Average noise level |
Resolution bandwidth: 300 Hz, VBW: 1 Hz, Input attenuator: 0 dB
B MS8609A input
[without Option 08 Pre-amplifier]
=124 dBm + 1.5 x f[GHz] dB (1 MHz to 2.5 GHz, Band &)
€-120 dBm + 1.5 x f {GHz] dB (2.5 to 3.2 GHz, Band 0)
<116 dBm(3.15t0 7.8 GHz, Band 1)
<-107 dBm (7.7 to 13.2 GHz, Band 2)
[with Option (8 Pre-amplifier,when Pre-amplifier Off]
5-122 dBm + 1.8 x f [GHz] dB {1 MHz to 2.5 GHz, Band ()
<-120dBm + 1.8 x f [GHz] dB (2.5 to 3.2 GHz, Band ()
<116 dBm (3.15to 7.8 GHz, Band 1)
<-107 dBm (7.7 to 13.2 GHz, Band 2)
Setting Equipment Measurement Maximum
Standard (dBm) accumulation
Band Center frequency result (dBm) error (dB)
[\ 1 MHz -104.0 (-102.00 +1.23
99 MHz -103.9 (-101.8) +1.23
499 MHz -103.3 (-101.1) +1.23
996 MHz -102.5 (-100.2) *1.23
1499 MHz -101.8 (-99.3) +1.23
1999 MH=z -101.0 (-98.4) +1.23
2499 MHz -100.3 (-97.5) +1.23
2999 MHz 95.5 (-94.6) +1.23
3199 MHz -95.2 (-94.2) +1.23
1- 3201 MHz -97.4 (-97.4) +1.23
3499 MHz -97.2 (-97.2) +1.23
3999 MHz -96.8 (-96.8) +1.23
4499 MHz -96.4 (-96.4) *1.23
4999 MHz -96.0 (-96.0) +1.23
6299 MHz -95.0 (-95.0) £1.23
1+ 6201 MHz -95.0 (-95.0) +1.23
6499 MHz -94.8 (-94.8) +1.23
6999 MHz -94.4 (-94.4) +1.23
7799 MHz -93.8 (-93.8) +1.23
2+ 7701 MHz -95.0 (-95.0) +1.23
8499 MHz -94.8 (-94.8) +1.23
9499 MHz -94.4 (-94.4) +1.23
10499 MHz -93.8 (-93.8) +1.23
11499 MHz -95.0 (-95.0) +1.23
12499 MHz -64.8 (-94.8) +1.23
13199 MHz -94.4 (-94.4) +1.23

www.valuetronics.com

Inside of a parenthesis is a standard value with Option 08,
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Appendix C

Model Name

Serial NO.

Tested by

date

Second harmonic distortion

Mixer input level: —30 dBm

<-60 dBc (Frequency:10 to 200 MHz)

<-75 dBc (Frequency: 0.2 to (.85 GHz, Band 0)
<70 dBc (Frequency: 0.85 to 1.6 GHz, Band 0)
Mixer input level: —10 dBm
<90 dBc (Frequency: 1.6 to 3.9 GHz, Band 1)

{12/15)

Signal generator MS8608A/MSBE09A seiting Result (dB) Spec.(dBo) Cumulative error
Output frequency Band (dB}
48 MHz 0 -60 +1.09
780 MHz 0 -75 +1.09
Resolution bandwidth (RBW) switching error
Referred to RBW 3kHz
£0.3 dB (300 Hz to 5 MHz)
+0.5 dB (10 MHz, 20 MHz)
MS860BA/MSB609A setting Result (dB) Spec. Cumuiative error
RBW Span frequency (dB) (dB)
300 Hz 2 kHz 0.3 +0.02
1 kHz S5kHz - 0.3 .02
3kHz 15 kHz (.00 (referrence) —
10 kl1z 50 kHz H).3 .02
30 kHz 150 kHz +0.3 +0.02
100 kHz 500 kHz 0.3 +0.02
300 kHz 1.5 MHz +0.3 .02
1 MHz 5 MHz =0.3 10.02
3 MHz 15 MHz +0.3 +0.02
5 MHz 25 MHz H)3 +0.02
10 MHz 50 MHz .5 +0.02
20 MHz 100 MHz +).5 +0.02

C-14
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Appendix C

(13/15)
Model Name date
Serial NO.
Tested by
Input attenuator (RF ATT) switching error
Referred to 50 MHz, RF ATT 10 dB
B MS8608A Low Power input or MS8609A
0.3 dB (10 to 50 dB)
) +0.5 dB (52 to 62 dB)
MS8608A/MSBB0IA setting Attenuator Result (dB) | Calculated Spec. (dB) Cumulative
Reference level| RF ATT Setting Correction | marker level | result (dB) ' error (dB)
-10 dBm 60 dB 0dB 0.5 +H).11
-20dBm 50dB 10dB _ +0.3 Hhil
-30 dBm 40 dB 20 dB +H).3 +0.11
-40 dBm 30 dB 30dB . +0.3 +0.13
-50 dBm 20dB 40 dB 0.3 H).13
-60 dBm 10 dB 50dB 0.00 {reference)| — —
Referred to 50 MHz, RF ATT 30 dB
W MS8608A High Power input
+0.3 dB (30 to 70 dB)
0.5 dB (72 to 82 dB)
MS8608A/MSBE09A setting Attenuator Result (dB) | Calculated Spec. (dB) Cumulative
Reference level| RF ATT Setting Correction | marker level | result (dB) pec. error (dB)
) -10dBm 80 dB 0dB 0.5 $0.11
-20 dBm 70 dB 10dB +0.3 +0.11
-30 dBm 60 dB 20 dB 0.3 .11
-40 dBm 50 dB 30dB 0.3 #).13
-50 dBm 40 dB 40 dB 0.3 H).13
-6(} dBm 30 dB 50 dB .00 {reference)| — —
C-15
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Appendix C

Model Name date

Serial NO.

Tested by

Frequency domain sweep time accuracy

+3% (10 ms to 1000 s)

(14/15)

MS8608A/MSB609A
setting Min. Result Max. Spec. Cumulative error
Sweep time
100 ms 97 ms 103 ms 3% +11 ns
500 ms 485 ms 515 ms 36 +11 ns
108 97s 103 s +3% +11 ns
100 s 97 s 103 s 3% +11 ns
[Msss08AMSEG09A
) Result .
setting . Calculated Cumulative
Min. Max. Spec.
) Frequency result error
Sweep time .
difference
50 ms 48.5 ms 51.5ms +3% 1141 ps
20 ms 19.4 ms 20.6 ms +3% +56.5 us
10 ms 9.7 ms 103 ms 3% 282 us
C-16
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Appendix C

(15/15)
Modei Name date
Serial NO.
Tested by
Time domain sweep time accuracy
+1% (10 ps to 1000 s)
MSB608A/MSS8BE09A
setting Min, Resuit Max. Spec. Cumulative error
} Sweep time
100 ms 99 ms 101 ms +1% *11 ns
500 ms 495 ms 505 ms +1% +11 ns
10s 99s 1.01 s +1% +11 ns
100 s 99 g 101 s 1% +11 ns
MS8608A/MSE609A
setting Min. Calculated resuit Max. Spec. Cumulative error
Sweep time
50 ms 49,5 ms 50.5 ms t1% T141 us
20 ms 19.8 ms 20.2 ms +1% +56.5 ps
10 ms 9.9 ms 1.01 ms +1% +28.2 us
S ms 4.95 ms 5.05 ms *1% +14.1 us
1 ms 0.99 ms 1.01 ms +1% +2.82 us
100 ps 99 s 101 us +1% +0.282 ps
10 ys 9.9 us 10, 1118 +1% +28.2 ns
)
C-17
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SECTION 1 GENERAL

General

The MS8608A/MSB609A when combined with an external controller (host computer,
personal computer, etc.), can automate your measurement system. For this purpose,
the MS8608A/MSBO09A is equipped with an RS-232C interface, GPIB interface (IEEE
std 488.2-1987) and Ethernet interface (Option 09).

Remote control functions

The remote controt functions of the MS8608A/MS8609A are used to do the following:

(1)
(2)
(3}
4
(5)
6
(N

Control all functioﬁs except a few like the power switch and [LLOCAL] key
Read all parameter settings.

Set the RS-232C interface settings from the panel

Set the GPIB address from the panel

Set the Ethernet (Option 09) IP address the panel

Select the connection port to an external controller from the panel

Configure the automatic measurement system when the MS8608A/MS8609A is
combined with a personal computer and other measuring instruments,

Interface port selection functions
)

The MS8608A/MSE609A has the standard RS-232C interface, GPIB interface bus and
Paralle! interface. Also, the MS8608A/MS8609A enables to have a Ethernet interface

as an option. Use the panel to select the interface port to be used to connect external

devices as shown below,

Port for the external controller: Select RS—232C, GPIB or Ethernet (Option 09),

Port for the printer or plotter: Parallel.

www.valuetronics.com



SECTION 1 GENERAL

Examples of system upgrades using various interfaces

{1) Stand-alone
Waveforms measured with the MS8608 A/MS8609A are output to the printer.

MS8608A/MSBE02A

O

{2) Control by the host computer (1)

Parallel ,

Printer

(]

The MS8608A/MSB609A is controlled automatically or remotely from the computer,

Computer

AN RS-232C/GPIB/Ethernet

{3) Control by the host computer (2)

MS8608A/MSB609A

O

The waveforms measured by controlling MS8608 A/MS8609A automatically or remotely

are output to the printer.

Computer

Z N\ RS-232C/GPIB

—

1-4
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Ethernet

MS8608A/MS8609A

O

Printer

Parallel
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SECTION1 GENERAL

| Specifications of RS-232C |

The table below lists the specifications of the RS-232C provided as standard in the

www.valuetronics.com

MSB608A/MSBOVA.,

ltem

Specification

Function

Control from the external controller
(except for power-ON/OFF)

Communication system

Asynchronous (start-stop synchronous system),
half-duplex

Communication ¢ontrol system

X-ON/OFF control

1200, 2400, 4800, 9600, 19206, 38400, 56000,

B
aud rate 115200 bps
Data bits 7 or 8 bits
) Odd number (ODD), even number (EVEN),
Parity
none {(NON})
Start bit 1 bit
Stop bit (bits) 1 or 2 bits
Connector D-sub 9-pin, male




SECTION1 GENERAL

Specifications of GPIB _

The table below lists the specifications of the GPIB provided as standard for the
MS8608A/MS8609A.

ltem Specification and supplementary explanation

Function Conforms to IEEE488.2.
The MS8608A/MS8609A is controlled from the external controller as a device.

{except for power-on/off).

Interface function - SH1: All source handshake functions are provided. Synchrenizes the timing

of data transmission.

AHI: All acceptor handshake functions are provided. Synchronizes the timing
of data reception.

T6: The basic talker functions and serial poll function are provided. The
talk only function is not provided. The talker can be canceled by MLA.

L4: The basic listener functions are provided. The listen only function is
not provided. The listener can be canceled by MTA.

SRI: All service request and status byte functions are provided.
RL1: All remoté/local functions are provided.
The local lockout function is provided.
PP(: The parallel poll functions are not provided.
DC1: All device clear functions are provided.
DTI: Device trigger functions are provided.
C0: The controller function is not provided.

E2: Output is tri-state.

1-6.
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SECTION 2 CONNECTING DEVICE

Connecting an external device with an RS-232C cable

Connect the RS-232C connector (D-sub 9-pin, male) on the rear panel of the MS8608A/
MSRB609A to the RS-232C connector of the external device with an RS$-232C cable,

Rear panel of MSB608A/MSES609A
External device

RS-232C

RS5-232C
. -
L]

RS-232C cable

Notes:

The following RS-232C cable is provided as a peripheral part of the MS8608A/
MSB609A.

* RS-232C cable ({for IBM PC/AT Compatible)
MSB608A/MSB609A side AT Compatible personal computer side

D-sub Length: 1 m " D-sub
9-pin, 9-pin,
female (Cross) female

2-3
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SECTION 2 CONNECTING DEVICE

Connection diagram of RS-232C interface signals

The diagram below shows the RS-232C interface signal connections between the
MS8608A/MS8609A and devices such as a personal computer or printer.

« Connection with IBM PC/AT Compatible personal computer

MS8608A/MSBE09A IBM PC/AT Compatible
] (Cross cable) _
GND GND
CD(NC) 1 }—1 —t+—{( 1 CD
RD2 ) { 2RD
TD 3 ) >< { 3TD
DTR(NC) 4 ) \/ ( 4 TDR
GND 5 ) /\ ( 5 GND
DSR(NC) 6 ) { 6 DSR
RTS 7 ) >< { 7 RTS
c1rs 8 ) < { 8CTs
RINC) ¢ }—71 ——( 9 RI
D-sub 9-pin, female D-sub 2-pin, female

Setting the connection port interfaces |

Refer to the Section 5 “Setting external interface™ on the MS8608A/MS86(9A Operation
Manual Vol. 1 (Main Unit: Panel Operation) for the setting method.

‘ Setting the RS-232C interface conditions

Set the RS-232C interface conditions of this equipment to those of the external device

to be connected.

Refer to the Section 5 “Setting external interface” on the MS8608A/MS8609A Operation
Manual Vol. 1 {Main Unit: Panel Operation) for the setting method.

For how to set the RS-232C interface of an external device, refer to the operation manual
of the external device.

2-4
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SECTION 2 CONNECTING DEVICE

Connecting a device with a GPIB cable

Connect the GPIB connector on the rear panel of this equipment to the GPIB connector
of an external device with a GPIB cable.

Note: Be sure to connect the GPIB cable before turning the equipment power on.

Up to 15 devices, including the controller, can be connected to one system. Connect

devices as shown below.

@ GPIB connector
AR

Total cable length: Up to 20 m
Cable length between devices: Upto 4 m
Number of devices that can be connected: Up to 15

Setting the GPIB address

Refer to the Section 5 “Setting external interface” on the MS8608A/MS8609A Operation
Manual Vol. 1 (Main Unit: Panel Operation) for the setting method,
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SECTION 3 DEVICE MESSAGE FORMAT

General description

The device messages are data messages transmitted between the controller and devices,
program messages transferred from the controller to this instrument (device), and
response messages input from this instrument (device) to the controller. There are also
two types of program commands and program queries in the program message., The
program command is used to set this instrument’s parameters and to instruct it to execute
processing. The program query is used to query the values of parameters and measured
results.

| Program message format

To transfer a program message from the controller program to this instrument using the

WRITE statement, the program message formats are defined as follows.

PROGRAM MESSAGE
TERMINATOR

PROGRAM MESSAGE

WRITE #1,"CF 1GHZ"

L PROGRAM MESSAGE: When the program message is
transmitted from the controller to this
instrument, the specified terminator is
attached to the end of the program
message to terminate its transmission.

(1) PROGRAM MESSAGE TERMINATOR

(—*

—ertge

NL: Called New line.
LF {Line Feed)

Carriage Return (CR) is ignored and is not processed as a terminator.
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SECTION 3 DEVICE MESSAGE FORMAT

(2) PROGRAM MESSAGE

Y

PROGRAM MESSAGE UNIT

Multiple program message units can be output sequentially by

separating them with a semicolon,

<Example> WRITE #1;"CF 1GHZ;SP 5S50@KHZ
(3) PROGRAM MESSAGE UNIT

— PROGRAM HEADER

+ The program header of an IEEE488.2 common command always begins with an

asterisk.

« For numeric program data, the 6 between the header and data can be omitted.
» The program header of a program query always ends with a question mark.

PROGRAM DATA

(4) PROGRAM DATA

Y

(5} CHARACTER PROGRAM DATA

Character program data is specific character string data consisting of the uppercase

alphabetic characters from A to Z, lowercase alphabetic characters from a to z, numbers

CHARACTER PROGRAM
DATA

NUMERIC PROGRAM
DATA

.| SUFFIX PROGRAM DATA

{unit)

STRING PROGRAM
DATA

0 to 9, and underline ( _ ).

<Example> WRITE #1;"ST AUTO"...... Sets Sweep Time to AUTO.

3-4
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SECTION 3 DEVICE MESSAGE FORMAT

(6} NUMERIC PROGRAM DATA

Numeric program data has two types of formats: integer format (NR1) and fixed-point

format (NR2).
< Integer format (NR1) >

A

<0 to 9> ’ @ -

= Zeros can be inserted at the beginning — 003, +000045

« There must be no spaces between a + or — sign and a number — +5, +A 5 (%)
* Spaces can be inserted after a number — +5AAA

* A + sign is optional —» +35, 5

» Commas cannot be used to separate digits — 1,234,567 (x)

<Fixed-point format (NR2)>

44— (Inleger part) {Fraction part) —»

Decimal point

<0 1o 9>

’ / /
/ / . /
/ . === The decimal i
fmmmm - The digits in point cannot =~ ~————— The digits in the fraction
the integer pan be omitted. part can be omitted.

can be omitted.

» The numeric expression of the integer format applies to the integer part.

* There must be no spaces between numbers and the decimal point — +753A.123 (x)
= Spaces can be inserted after the digits in the fraction part — +753.123AAA

* A number needs not be placed before the decimal point — .05

* A + or - sign can be placed before the decimal point — +.05, —.05

* A number can end with a decimal point — 12.

3-5
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SECTION3 DEVICE MESSAGE FORMAT

{7) SUFFIX PROGRAM DATA {unit)
The table below lists the suffixes used for the MS8608 A/MSE609A.

Table of Suffix Codes
Classification Unit Suffix code
GHz GHZ, GZ
MHz MHZ, MZ
Frequency kHz KHZ, KZ
Hz HZ
Default HZ
s S
ms MS
Time
Ms us
Default MS
dB DB
dBm DEM, DM
dBuv DBUV
Level (dB system) dBmV DBMV
dBuViemf) DBUVE
dBuV/m DBUVM
Default D?termined in confqrmance
with the set scale unit
\Y v
mV MV
Level (V system)
ny uv
Default uv
W W
mW MW
pwW UW
Level (W system) nW NW
pW PW
w FW
Defauli W

3-6
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SECTION 3 DEVICE MESSAGE FORMAT

{8) STRING PROGRAM DATA

e
o

<inserted ' >

ASCII character
other than single
quotation mark

ASCIl character
other than double
quotation mark

- ’ <inserted " > ﬁ

I

* String program data must be enclosed with single quotation marks ('...").
WRITE #1:"TITLE "MS86@8A'"
A single quotation mark used within a character string must be repeated as shown in

) the double quotation marks.
WRITE #1,"TITLE'MS86@8A' 'NOISE MEAS'' '™
MSE60BA '"NOISE MEAS' is set as the title.

3-7
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Response message format

To transfer the response messages from this instrument to the controller using the READ

statement, the response message formats are defined as follows.

RESPONSE MESSAGE
TERMINATOR

RESPONSE MESSAGE

(1) RESPONSE MESSAGE TERMINATOR

) £o

The response message terminator to be used depends on the TRM command

specification.

(2) RESPONSE MESSAGE

a0
o/

Y

RESPONSE MESSAGE UNIT

Y

When a query is sent by the WRITE statement with one or more progrant queries, the

response message also consists of one or more response message units.

(3) Usual RESPONSE MESSAGE UNIT

)
N

RESPONSE HEADER e | RESPCNSE DATA

3-8
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SECTION 3 DEVICE MESSAGE FORMAT

(4) RESPONSE DATA

, |CHARACTER RESPONSE
DATA

Y

NUMERIC RESPONSE
DATA

STRING RESPONSE
DATA

{5) CHARACTER RESPONSE DATA

Character response data is specific character string data consisting of the uppercase
) ' alphabetic characters from A to Z, lowercase alphabetic characters from a (o z, numbers

0 to 9, and underline ().

(6) NUMERIC RESPONSE DATA

< Integer format (NR1) >
< Example >
<010 9> 123

-1234

Y

* The number at the most-significant position is other than 0.
* A + sign needs not be placed before a positive number,

< Fixed-point format (NR2) >

<0 to 9> <0 to 9> J»

* The number at the most-significant position is other than 0.

* A + sign needs not be placed before a positive number.

« If there are zeros after the decimal point, the numeric data is
transmitted in the integer format.

h
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(7) CHARACTER RESPONSE DATA

° <insered " >

ASCH character
other than double
| quotation mark

Y

String response data is transmitted as an ASCII character enclosed with double quotation

marks.

3-10
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SECTION 3 DEVICE MESSAGE FORMAT

(8) Response message for input of waveform data using binary data

The waveform binary data is two-byte 65536 integer data from —32768 to 32767, as

shown below; and sent in the sequence of upper byte and lower byte.

16-Bit Binary With Sign No Sign
1000000000000000 -32768 32768
1000000000000001 -32767 32769
1000000000000010 -32766 32770
1111111111111101 -3 65533
11111231111111110 -2 65534
1111111111111311 -1 65535
) 0000000000000000 0 0
' 0000000000G00001 1 1
0000000000000010 2 2
0000000000000011 3 3
0111111111111101 32765 32765
0111111111111110 32766 32766
01111113111111111 32767 32767
Sign bit: Bit 15(MSB) is used.
Integer-digit part: Bits 0 to 14 are used.
So, 16 bits(two bytes) are used.
MSE Upper byte Lower byte LSB
s A Y - N
15 14 87 0
) S
f \ ~ A
T Sign bit Integer-digit part
Internal Representation of 2-byte Binary Data

T When a negative number is stored in a numeric variable, the sign bit 1 is set in the MSB to indicate the negative value. The value is

stored in a numeric variable in a 2's complement format.

www.valuetronics.com
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SECTION 3 DEVICE MESSAGE FORMAT

For example, to transmit an integer of 16706, the ASCII format is compared with the
Binary format, below.,

The ASCII format requires 5 bytes. Whereas, the Binary format requires only 2 bytes,
and does not need the data format transformation, So, the Binary format is used for a

high-speed transmission.

ASCII transmission Binary transmission
1 X=16706
f—#u_—\
l l l l i Upper byte Lower byte
31(H) | 36 (H) | 37(H) | 30(H) | 36 (H) 41 (H) | 42(H)
1st byle 2nd byte 3rd byte 4th byte 5th byte 1st byte 2nd byte
(H) indicates hexadecimal notation.

16706 (D)= 4x16°+1x162+4 x16'+2 x 16°
ot

’——— Upper byte H Lower byte ————\

bit 15114 (13|12{11|10| 9 {8 |7 {6 |5 |43 2| 1|0

bod

-16706| 0 (1 0l0|O0|0O0jO|1]Oo|1{OojO|OQ|O|1]0O

Binary notationj l 1stbyte — 2nd byte (Transmission order)

bit 7161543210

istbyte | O [ 1 |0 | O | O[O0 | 0| 1 | (Upperbyte)= 41 (H)

ondbyte | O |1 [0 0G| 0| 0| 1] 0| (Lowerbyte}=42(H)

The waveform binary data has a number of bytes for

(Number of points to be specified) x 2 bytes + termination code.

Where, termination code is specified by the TRM command, and is LF(OD(H): 1 byte)
or CR+LF(0AOD(H): 2 bytes).

3-12.

www.valuetronics.com



www.valuetronics.com



www.valuetronics.com



SECTION 4 STATUS STRUCTURE

The Status Byte (STB) sent to the controller is based on the IEEE488. | standard. The

bits comprising the STB are called status summary messages because they represent a

summary of the current data in registers and queues.

IEEE488.2 Standard Status Model

The diagram below shows the standard model for the status data structures stipulated
in the IEEE48R.2 standard.

7 >@<— 7 | Poweron {PON)
) 6 “r‘@ -« 6 | User request (URGY)
5 A 5 | Command errcr {CME)
4 =@ - 4 | Execution emor {EXE)
3 ‘;@ - 3 | Device-dependent error (DDE}
Standard Event | 2 > ) 2 | Query error (QYE)
Status Enable 1 1 | Request or bus control right {(RAG) _<
Rodai
egister 0 0 | Operation complete (OPC)
. Standard Event Status Register
Set by *ESE n f Y Y Y Y ¥
Read by +ESE? Logical OR Read by +ESR
[
_________________________________ »| Service Request | Output Queue
1 \
1 Generation :
| Logical OR !
S N S N W W W ! >
7 Status
summary
. message
) 5 :@: 5 |ESB-——
4 >@9< 4 [may<«—
2 e - 2 |
NS -
Service Request | 1 "‘C@*-— 1 1=
Enable Register | g +@< 0 |

tatus Byte
Register

ead by serial poll
only when the GPIB
nterface bus is used

Set by *SRE n

Read by *SRE?

Standard Status Model Diagram

4-3
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SECTION 4 STATUS STRUCTURE

4-4

In the status model, IEEE488.1 status byles are used for the lowest grade status. This

status byte is composed of seven summary message bits from the higher grade status

structure. To create these summary message bits, the status data structure is composed

of two types of register and quene models.

Register model

Queue model

The register model consists of two registers used for recording events
and conditions encountered by a device. These two registers are the
Event Status Register and Event Status Enable Register, When the
results of the AND operation of both register contents are other than 0,
the corresponding bit of the status bit becomes 1. In other cases, the
corresponding bit becomes 0. When the result of their Logical OR is
1, the summary message bit also becomes 1. If the Logical OR result
is 0, the surnmary message bit also becomes 0.

The queue in the queue model
is used to sequentially record
the waiting status values or
information. If the queue is not
emply, the queue structure
summary message becomes 1.
If the queuve is empty, the
message becomes 0.

In IEEE488.2, there are three standard models for the status data structure. Two are

register models and one is a queue model based on the register model and queue model

described above. The three standard models are:

1)  Standard Event Status Register and Standard Event Status Enable Register

2)  Status Byte Register and Service Request Enable Register

3)  Output Queue

Standard Event Status Register

Status Byte Register

Output Queue

The Standard Event Status Register
has the same structure as the
previously described register model.
In this register, the bits for eight types
of standard events encountered by a
device are set as follows:

1) Poweron

2) User request

3) Command error

4) Execution error

5) Device-dependent error

6) Query error

7} Request for bus control right

8) Operation complete

The Logical OR output bit is
represented by Status Byte Register bit
5 (DIOG6) as a summary message for
the Event Status Bit (ESB).

The Status Byte Register is a
register in which the RQS bit and
the seven summary message bits
from the status data structure can
be set, This register is used
together with the Service Request
Enable Register. When the results
of the OR operation of both
register contents are other than 0,
SRQ becomes ON. To indicate
this, bit 6 of the Status Byte
Register (DIO7) is reserved by the
systern as the RQS bit. The RQS
bit is used to indicate that there is a
service request for the external
controller, The mechanism of
SR conforms to the [EEEA8R. 1
standard.

The Output Queue has
the structure of the
queue model described
above, Status Byte
Register bit 4 (DIO5) is
set as a summary
message for Message
Available (MAV) to
indicate that there is
data in the output buffer.
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Status Byte (STB) Register

The STB register consists of the STB and RQS (or MSS) messages of the device.

) ESB and MAV summary messages

This paragraph describes the ESB and MAV summary messages.

(1) ESB summary message

The ESB (Event Summary Bit) is a message defined by TEEE488.2 which uses bit 5 of the
STB register. When the setting permits events to occur, the ESB summary message bit
becomes 1 if any one of the events recorded in the Standard Status Register becomes 1.
Conversely, the ESB summary message bit becomes 0 if one of the recorded events occurs,
even if events are set to occur.

This bit becomes 0 when the ESR register is read by the *ESR? query or when it is
cleared by the *CLS command.

(2} MAV summary message

The MAV (Message Available) summary bit is a message defined by IEEE488.2 which
uses bit 4 of the STB register. This bit indicates whether the output gueue is empty.
The MAV summary message bit is set to 1 when a device is ready to receive a request
for a response message from the controller. When the output queue is empty, this bit is
set 1o 0. This message is used to synchronize the information exchange with the
controller. For example, this message is available when, after the controller sends a
query command to a device, the controller waits until MAV becomes 1. While the

) controller is waiting for a response from the device, other jobs can be processed. Reading
the Output Queue without first checking MAV will cause all system bus operations to
be delayed until the device responds.
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Device-dependent summary messages

As shown in the diagram below, the MS8608A/MSB60%A does not use bits 0, 1, 3, and
7, and it uses bit 2 as the summary bit of the Event Status Register.

Service Request -———-—-—————~~ |
generated
(only when the GPIB interface bus is used)

Standard Event
Status Register

Output Queue

END Event
Status Register

Status summary
message

R

Status Byte Register

4-6
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SECTION 4 STATUS STRUCTURE

Reading and clearing the STB register

eading and dlearing e STB register |

——

www.valuetronics.com

The STB register can be read using serial polling or the *STB? common query. The
IEEE488.1 STB message can be.read by either method, but the value sent to bit 6
(position) is different for each method.

The STB register contents can be cleared using the *CLS command,

(1) Reading by serial polling (only when the GPIB interface bus is used)

The TEEE488.1 serial polling allows the device to return a 7-bit status byte and an RQS
message bit which conforms to IEEE488.1. The value of the status byte is not changed
by serial polling. The device sets the RQS message to 0 immediately after being polted,

(2) Reading by the *STB? common query

The *STB? common query requires the devices to send the contents of the STB register
and the integer format response messages, including the MSS (Master Summary Status)
summary message. Therefore, except for bit 6, which represents the MSS summary
message, the response to *STB? is identical to that of serial polling.

{3} Definition of MSS (Master Summary Message)

MSS indicates that there is at least one cause for a service request. The MSS message
is represented at bit 6 response to an *STB? query, but it is not produced as a response
to serial polling. It should not be taken as part of the status byte specified by IEEE488.1.
MSS is configured by the overall logical OR in which the STB register and SRQ enable
(SRE) register are combined. '

{4) Clearing the STB register using the *=CLS common command

The *CLS common command clears all status data structures as well as the summary
messages corresponding to them,

The *CLS command does not affect the settings in the Enable Register.
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Service Request (SRQ) Enabling Operation

Bits 0 to 7 of the Service Request Enable Register (SRE) determine which bit of the
corresponding STB register can generate SRQ.

The bits in the Service Request Enable Register correspond to the bits in the Status
Byte Register. If a bitin the Status Byte Register corresponding to an enabled bit in the
Service Request Enable Register is set to 1, the device makes a service request to the
controller with the RQS bit set to 1.

Service Request

I Generation : °
1 Logical OR - A ‘: o
—~— K K KX f ¥ ! A ! §
disabled = 0, enabled = 128(2"} | 7 =é¢> : 7 | Notused i i
Not used '»[MSS 6 RQS}e---—-- &
disabled = 0, enabled =32 (25) | 5 >@= 5 | esBe——— E
disabled = 0, enabled = 16 (2%) | 4 | (&7 ) 4 | MAVe—— o
disabled =0, enabled=8 {2% | 3 >(\&>< 3 | Notused ' :%
disabled = 0, enabled =4 (2% | 2 >@< 5> | eseEND) < P
disabled = 0, enabled =2 (2%} 1 >@< 1 .
disabled = 0, enabled =1 (2% 0 *@L/-‘- 0 | Notused
Service request enable (SRE) register : Status byte (STB) register

(1) Reading the SRE register

The contents of the SRE register are read using the *SRE? common query. The response
message to this query is an integer from 0 to 255 which is the sum of the bit digit
weighted values in the SRE register.

{(2) Updating the SRE register

The SRE register is written using the *SRE common command. An integer from 0 to
255 is assigned as a parameter to set the SRE register bit to 0 or 1. The value of bit 6 is
ignored.

4-8
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Standard Event Status Register

Bit definition of Standard Event Status Register

The diagram below shows the operation of the Standard Event Status Register.

disabled = 0, enabled = 128(27) | 7 >@<— 7 | Power on (PON)
disabled = 0, enabled =64 (28 | 6 ‘r~@~ 6 | User request (URQ)...Not used
disabled = 0, enabled =32 (25 | 5 >C\< 5 | Command error (CME)
disabled = 0, enabled = 16 (2% | 4 ;@ - 4 | Exacution (EXE)
disabled = 0, enabled=8 (2% | 3 _—04 3 | Device-dependent (DDE)
disabled = 0, enabled =4 (23 | 2 ——»@1 2 | Query eror (QYE)
disabled = 0, enabled=2 (2 | 1 89 < 1 | Request for bus cotrol right (RQC)...Not used
disabled = 0, enabled =1 (2% | 0O &« 0 | Operation compiste (OPC)

Standard Event Status Standard Event Status Register

Enable Register

Y Y Y Y ¥ Y Y
Logical OR

Set by *ESE n

- Read by*ESR

EBS summary message bit

{to Status Bvte redister bit 5)
The Standard Event Status Enable (ESE) Register on the left is used to select which bits

in the corresponding Event Register will cause a TRUE summary message when set.

Bit

Event name

Description

Power on (PON-Power on)

A mransition from power-off to power-on occurred during
the power-up procedure.

Not used

Command error
(CME-Command Error)

An illegal program message or a misspelled command was
received,

‘Execution error

(EXE-Execution Error)

A Jegal but unexecutable program message was received.

Device-dependent error
(DDE-Device-dependent Error)

An error not caused by CME, EXE, or QYE occurred
(parameler error, e(c.),

Query error
(QYE-Query Error)

An attempt was made to read data in the Output Queue
when it was empty. Or, the data in the Output Queuc was
lost before it was read.

Not used

Operation complete
(OPC-Operation Complete)

This bit becomes 1 when rhis instrument has processed
the *OPC command.

www.valuetronics.com
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Reading, writing, and clearing the Standard Event Status Register

The register is read using the *ESR? command query.
The register is cleared after being read. The response message is integer-format data
with the binary weight added to the event bit and the sum converted to decimal.

Reading

Writing With the exception of clearing, data cannot be written to the register from outside.

The register is cleared when:

[1] A *CLS command is received ,
[2] The power is turned on Bit 7 is set to ON, and the other bits are cleared to 0
[3] An event is read for the *\ESR? query command

Clearing

Reading, writing, and clearing the Standard Event Status Enable Register

The registers is read using the *ESE? command.

Reading | The response message is integer-format data with the binary weight added to the event
bit and the sum converted to decimal.

Writing The register is written using the *ESE common command.

The register is cleared when:

[1] An =ESE command with a data value of 0 is received
[2] The power is turned on

Clearing | The Standard Event Enable Register is not affected when:

[L] The device clear function status of IEEE488.1 is changed
2] An+RST common command is received

[3] A *CLS common command is received

4-10
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Extended Event Status Register

For the MS8608A/MS8609A, bits 7, 3, 1, and 0 are unused. Bit 2 is assigned to the
END summary bit as the status-summary bit supplied by the extended register model as
shown below.,

Service Request ----—-------- -
generated

Standard event summary bit Standard Eyent
Status Register

~ model

Not used

MSS 6 RQS fe—f-——-4--- MAV sumrary hit

e

A

) p|p|p|p|D|D
- HEIRIEEIR Output Queue
alajala|ala
Not used

l

A

END event surnmary bit END Eve_nt
Status Register

Status summary modei
message

Not used

) Status Byte Register
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Bit definition of END Event Statué Register

The diagram below shows the operation and event-bit names of the END Event Status

Register.
disabled = 0, enabled = 128(27) | 7 :@4— 7 | Notused
disabled = 0, enabled =64 (28 | 6 ‘;@4 6 | Max-Hold/Min-Haold completed
disabled = 0, enabled =32 (25 | 5 >@-‘- 5 | Measurement completed
disabled = 0, enabled =16 24 | 4 >@-‘- 4 | Averaging completed
disabled = 0, enabled=8 (2% | 3 >®< 3 | Preselector peaking completed
disabled = 0, enabled =4 (22) | 2 ——»@L):’/ 2 1 AUTO TUNE completed
disabled =0, enabled =2 (21 | 1 —>®< 1 | Calibration completed
disabled = 0, enabled =1 {29 | O & 0 | Sweep completed
END Event Status END Event Status Register
Enable Register Y Y Y Y Y Y Y
L ogical OR
Setby ESE2 n ‘L
Read by ESE2? ESB summary message bit

(to Status Byte register bit 2)

The END Event Status Enable Register on the left is used to select which bits in the

corresponding Event Register will cause a TRUE summary message when set.

Bit Event name Description
7 Not used r Not used
ing : ing specified HOLD has

6 Max Hold/Min Hold Sweeping according to the specified number has been
completed.

5 Measurement completed Ca.lculation processing for measurements (frequency count,
noise, etc.) has been completed.

4 Averaging completed Sweeping according to the specified AVERAGE number has
been completed.

3 Preselector peaking completed Preselector peaking has been completed

2 AUTO TUNE completed AUTO TUNE has been completed.

1 Calibration completed ALL CAL, LEVEL CAL, or FREQ CAL has been completed.

0 Sweep completed A single sweep has been completed or is in standby.

4-12
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Reading, writing, and clearing the Extended Event Status Register

The ESR? common query is used to read the register. The register is cleared after
Reading | being read. The response message is integer-format data with the binary weight added
to the event bit and the sum converted to decimal.

Writing With the exception of clearing, data cannot be written to the register from outside.

The register is cleared when:

Clearing [17 A =CLS command is received
) [2] The power is turned on
[3] Aneventis read for the ESR2? query command

Reading, writing, and clearing the Extended Status Enable Register

The ESE2? query is used to read the register.

Reading | The response message is integer-format data with the binary weight added to the event
bit and the sum converted to decimals.

The ESEZ2 program command is used to write the register.
Because bits 0 to 7 of the registers are weighted with values 1,2, 4, 8, 16, 32, 64, and
128, respectively, the write data is transmitted as integer-format data that is the sum of

Writing

the required bit digits selected from the weighted value.

The register is cleared when:

[1] An ESE2 program command with a data value of 0 is received
{21 The power is turned on

Clearing | The Extended Event Status Enable register is not affected when:

[1] The device clear function status of IEEE488.1 is changed
[2] An =RST common command is received

[3] A =CLS common command is received

4-13
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Techniques for Synchronizing MS8608A/MS8609A with a Controller

The MSB608A/MSB609A usually treats program messages as sequential commands
that do not process newly-received commands until they complete the processing of the
previous command. Therefore, no special consideration is necessary for pair-
synchronization between the MS8608A/MSR609A and the controller.

If the controller controls and synchronizes with one or more devices, after all the
commands specified for the MS8608A/MS8609A have been processed, the next
commands must be sent to other devices.

There are two ways of synchronizing the MS8608A/MS8609A with the controller:
[1] Wait for a response after the *OPC? query is sent.

[2] Wait for SRQ after *OPC is sent.

Wait for a response after the *OPC? query is sent

The MS8608A/MS8609A outputs “1 as the response message when executing the
#*QPC? query command. The controller is synchronized with the MS8608A/MS8609A
by waiting for the response message to be entered.

< Controller program >

[1] Send one or more commands
sequentially.

&

[2] Send the *OPC? query.

[l

[3] Read the response message.

{1

To the next operation

The read "1" is ignored.
----------- The program then goes to
the next operation.

4-14
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Wait for a service request after *OPC is sent
(only when the GPIB interface bus is used)

The MSB608A/MSB609A sets the operation-complete bit (bit 0) to | when executing
the *OPC command. The controller is synchronized with the spectrum analyzer for
SRQ when the operation-complete bit is set for SRQ.

Logical OR
A A A 1 F L}
MSS 6 RQS ,
7 - & 7 | Poweron
b >C@<‘ 5 | Command error
4 ><@<;—— 4 | Execution error
3 ";@4 3 | Device-dependent error
2 >®< 2 | Query error
1 &)~ 1
enablad = 20 ?Eﬁﬁ; & : | Operation complete
Standard Event Status ' Standard Event Status
Enable Register (SESER) Register (SESR)
Status Byte Register R0 N O O IR Output Queue
# < Controller program >
[1] Enabie the 2° bit of the Standard Event Status Enable Register. PRINT @1;"+*ESE 1"
) $
[2] Enable the 25 bit of the Service Request Enable Register. " PRINT @l1;"*SRE 32"
[3] Make the device execute the specified operation.
[4] Send the *OPC command. PRINT @1; "+QBPC"
[5] Wait for the SRQ interrupt (ESB summary message). | - Value of status byte: 26+ 25- 96

4-15
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SECTION & INITIAL SETTINGS

In the IEEE488.2 standard, there are three levels of initialization. The first level is “bus

initialization,” the second level is “initialization for message exchange,” and the third

level is “device initialization.” This standard also stipulates that a device must be set to

a known state when the power is turned on.

| evel

Initialization type

Description

Level combination and sequence

Bus initialization

The IFC message from the controller initializes

all interface functions connected to the bus.

Level 1 can be combined with
other levels, but must be execut-
ed before level 2.

Initialization for

message exchange

Message exchanges of all devices and speci-
fied devices on the GPIB are initialized using
the SDC and DCL GPIB bus commands,
respectively. These commands also nullify the
function that reports operation completion to
the controller.

Level 2 can be combined with
other levels, but must be execut-
ed before level 3.

Device

initialization

The *RST or INVIP command returns a speci-
fied device to a known device-specific state,
regardless of the conditions under which it was
being used.

Level 3 can be combined with
other levels, but must be execut-
ed after levels 1 and 2.

When using the standard RS-232C interface port or the optional Ethernet interface port
to control the MS8608A/MS8609A from the controller, the level-3 device initialization
function of can be used, and the level-2 initialization function cannot be used. When
using the standard GPIB interface bus to control the MS8608A/MS8609A from the
controller, the initialization functions of levels 1, 2, and 3 can be used.

The following paragraph describes the commands for initialization at levels 1, 2, and 3

and the items that are initialized. This paragraph also describes the known state which

is set when the power is turned on.

www.valuetronics.com
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Bus Initialization using the |FC Statement

B Example

board% =

0

CALL SendIFC (board%)

B Explanation

This function can be used when using the GPIB interface bus is used to control the MSB608A/MSB609A from

the controller.

The IFC statement initializes the interface functions of all devices connected to the GPIB bus line.

The initialization of interface functions involves clearing the interface function states of devices set by the

controller, and resetting them to their initial states. In the table below, indicates the functions which are

initialized, and indicates the functions which are partially initialized.

No Function Symbol Initialization by IFC
1 Source handshake SH O
2 Acceptor handshake AH C
3 Talker or extended talker TorTE O
4 Listener or extended listener LorLT @]
5 Service request SR A
6 Remote/local RL
7 Parallel poll PP
8 Device clear DC
9 Device trigger DT

10 Controller C @

Bus initialization by the IFC statement does not affect the device operating state (frequency settings, lamp on/

off, etc.),

5-4
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Initialization for Message Exchange by DCL and SDC Bus
Commands

B Example
Initializes all devices on the bus for message exchange (sending DCL).
board¥ = 0

addresglist% = NOADDR

CALL DevClearList (board%, addresslist%)

Initializes only the device at address 3 for message exchange (sending SDC).
) board% = 0

address% = 3

CALL Dev(Clear {board%, address%)

B Explanation

This function can be used when the GPIB intérface is used to control the MS8608 A/MS8609A from the
controlier.

This statement executes initialization for message exchange of all devices or a specified device on the GPIB
having the specified select code.

B ltems to be initialized for message exchange
When the MS8608A/MS8609A accepts the DCL or SDC bus command, it does the following:

(1) Input Buffer and Qutput Queue: Clears them and also clears the MAV bit.
(2) Parser, Execution Controller,
and Response Formatter: Resets them.
{3) Device commands including *RST: Clears all commands that prevent these commands from

being executed.

{(4) Processing of the *OPC? command: Puts a device in OCIS (Operation Complete Command Idle
} State). As a result, the operation complete bit cannot be set
in the Standard Event Status Register.

{(5) Processing of the *OPC? query: Puts a device in OQIS (Operation Complete Query Idle State).
g P
As aresult, the operation complete bit 1 cannot be set in the
Output Queue.

(6) Device functions: Puts all functions associated with message exchange in the
idle state. The device continues to wait for a message from
the controller.

CAUTION A\

The following are not affected even if the DCL and SDC commands are processed.

(1) Current data set or stored in the device
(2) Front panel settings

(3) Status of status byte other than MAV hit
(4) Device operation in progress
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Device Initialization using the *RST Command

B Syntax
#*RST

B Example

For RS-232C
WRITE #1,"*RST"

For GPIB
SPA%=
CALL Send{0,SPA,"*RST", NLend)
Initializes the device (MSB608A) at address 1 at level 3.

B Explanation

The *RST (Reset) command is an IEEE488.2 common command that resets a device at levei 3.
The *RST (Reset) command is used to reset a device (MS8608 A/MS8609A) to a specific initial state. For
details of the items that are initialized and the settings after initialization, see Appendix C.

Note:
The *RST command does not affect the following.
(1} TEEE488.1 interface state
(2) Device address
{3) Output Queue
(4} Service Request Enable register
(5), Standard Event Status Enable register
(6) Power-on-status-clear flag setting
{7} Calibration data affecting device specifications

(8) Parameters preset for control of external device, etc.

5-6
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Device Initialization using the INI/IP Command

B Syntax

INT
IP

B Example (program message)

For RS-232C
WRITE #1,"INI"

For GPIB
SPA%=1
CALL Send(0,SPA%, "INI", NLend)
Initializes the device (MS8608A/MSR069A) at address 1 at level 3.

B Explanation

The INI and IP commands are the MS8608A/MS8609A spectrum analyzer function device-dependent Messages
that initialize a device at level 3.

For details of the items that are initialized by the INI and IP commands, and the settings after initialization, see
Appendix C.

Device Status at Power-on

When the power is turned on:

(1) The device is set to the status it was in at power-off,

(2) The Input Buffer and Qutput Queue are cleared.

(3) The Parser, Execution Controller, and Response Formatter are initialized.

(4) The device is put into OCIS (Operation Complete Command Idle State).

(5) The device is put into OQIS (Operation Complete Query Idle State).

(6) The Standard Event Status and Standard Event Status Enable Registers are cleared. Events can be recorded
after the registers have been cleared.
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SECTION 6 TABLES OF DEVICE MESSAGES

How to Read the Command List

Program Messages and Query Messages

(a} Upper case letters: Reserved word
{b) Numerical values: Reserved word (Numerical value code)

{(c) Lower case letters in Argument

Argument Meaning Type Unit/Suffix code
f frequency Real number with decimal GHZ, MHZ, KHZ, HZ, GZ, MZ, KZ, None (HZ))
) point or integer

t time Real number with decimal S, SC, MS§, US, None (MS)
point or integer

[ level Real number with decimal DB, DBM, DM, DBMV, DBUV, DBUVE, V. MV,
point or integer UV, W, MW UW, NW, None (Fixed unit)

n Non-unif integer or integer with | Decimal integer None or specified

specitied unit

0 Non-unit integer Octal integer None
h Non-unit integer Hexadecimal integer None
r Non-unit real number or real Real number None or specified

number with specified unit

txt Character string Character string enclosed None

within double quotation marks

6-3
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\ Response Messages

{a) Upper case letters: Reserved word

{b) Numerical values: Reserved word (Numerical value code)

(¢} Lower case letters in Argument

Argument Meaning Type Unit

f frequency Real number with decimal point or integer | Hz

t time Real number with decimal point or integer | ms

1 level Real number with decimal point or integer | Fixed or specified

n Non-unit integer or integer | Decimal integer, Number of digits can be None or specified
with specified unit changed (valid digits output)

o Non-unit integer Qctal integer None

h Non-unit infeger Hexadecimal integer None

r Non-unit real number or real | Real number with decimal point, Number None or specified
number with specified unit | of digits can be changed (valid digits output)

j Numerical value judgment | PASS (passed) or FAIL (failed) None

u Unit specification DB, DBM, DM, DBMV, DBUV, DBUVE, V, None

MV, UV, W, MW ,UW, NW
Xt Character string Character string None
6-4
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Command List

Function itam Program Message | Query Message |Response Message Remarks
Display
COMMENT TITLE  |COMMENT? TITLE
Title TTL | TTL? ON
TTL ON TTL? ON
TTL USER TTL? ON
COMMENT TIME |COMMENT? TIME
) Clock TIMEDSP ON TIMEDSP? ON
Comment TTL DATE TTL? OFF
COMMENT FULL |COMMENT? FULL
Clock & Title [TIMEDSP FULL TIMEDSP? ON
TTIL. FULL TTL? ON
COMMENT OFF COMMENT? OFF
Off TIMEDSP OFF TIMEDSP? OFF
TTLO TTL? OFF
TTI. OFF TTL? OFF
txt: Up to 32 characters
TITLE txt TITLE? txi (excluding leading and trailing
double quotation marks)
Title txt: Up to 32 characters
KSE txt TITLE? txt (excluding leading and trailing
) double quotation marks)
YYYYMM/DD | DATEMODE YMD | DATEMODE? YMD
Date: Format | MMM-DD-YYYY | DATEMODE DMY | DATEMODE? DMY
DD-MMM-YYYY | DATEMODE MDY | DATEMODE? MDY
Settings
nl: 1980 o 2079 (Year)
Date DATEnln2n3  |DATE? nln2n3 n2: 110 12 (Month)
n3: 1to 3t (Day)
nl: 0 to 23 {Hour)
Time TIME nl,n2,n3 TIME? ni,n2,n3 n2: 0 to 39 (Minute)
n3: 0to 59 (Second)
RGB Output On RGB ON RGB? ON
Off RGB OFF RGB? OFF
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Function [tem Program Message | Query Message |Response Message Remarks
LCD Brightness Bright Setting : BRIGHT n BRIGHT? n nltos
Off BRIGHT QFF BRIGHT? OFF
ALARM ON ALARM? ON
On BEFP 1 BEP? ON
Buzzer BEP ON BEP? ON
ALLARM OFF ALARM? OFF
Off BEP 0O BEP? OFF
BEP OFF BEP? OFF
Window Turmn CURSORMODE TURN | CURSORMODL? TURN
Cursor Mode | Stop CURSORMODE STOP |CURSORMODE? STOP
Power On
Spectrum SCREENMODE SPECT |SCREENMODE? SPECT
Screen System SCREENMODE SYSTEM | SCREENMODE? SYSTEM
[ast SCREENMODE LAST |SCREENMODE? LAST
Initial Before Powes Off [ POWERON LAST  |POWERON? LAST
Fixed State  |POWERON IP POWERON? P
Copy Control
Printer
(HP815C) PMOD 3 PMOD? 3
Printer )
(BJ-M70) PMOD 6 PMOD? 6
Copy Mode BMP File to
Memory Card |PMOD 13 PMOD? 13
(Mono)
BMP File to
Memory Card |PMOD 14 PMOD? 14
{Color)
Copy PRINT
PLS 0 - -
GPIB
Terminator  |LF TRM 0 TRM? 0
(Remote Only)! CR/LF TRM | TRM? 1
RS232C
Baud Rate BAUDn BAUD? n m 1200, 2400, 4800, 9600,
19200, 38400, 37600, 115200
6-6
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Function ltem Program Message | Query Message |Response Message Remarks
Even PRTY EVEN PRTY? EVEN
| Parity Odd PRTY ODD PRTY? QDD
Off PRTY OFF PRTY? OFF
Data Bits DATB n DATB? n n 7,8
Stop Bit STPB n STPB? n n: 1,2
XON/XOFF (On FLWCTRL ON FLWCTRL? ON
Flow Control | Off FL.WCTRL. OFF FLWCTRL? OFF
Timeout {(Remote Only) TOUT n TOUT? n n: 0to 2535(sec)
Terminator LF DELM 0O DEELM? 0
(Remote Onty) | CR/LKF DELM 1 DELM? 1
Ethernet *Option
*Qption
My IP Address IPADRS nl,n2,n3,n4 [IPADRS? nl.n2.n3 nd
nln2n3nd: 0to 255
*QOplion
Net Mask Address NETMASK nl,n2,n3,n4 [NETMASK? nl,n2 n3 n4d
nl,n2Zn3nd: 0o 255
*Option
Gateway Address GATEWAY nln2,n3,n4| GATEWAY? nl,n2.n3 nd
nl,n2.n3n4: 010 255
*Option
Host Address HOSTADRS nl,n2n3,nd | HOSTADRS? nl,n2,n3nd
nl,n2,n3.nd: Oto 255
*QOption
Porl Address PORTADRS n PORTADRS? n
n: 3000 to 30000
Common
Color Pattern 1 |COLORPTN COLOR] |COLLORPTN? COLORI
Color Pattern 2 | COLORPTN COLOR2 | COLORPTN? COLOR2
) Color Pattern 3 |COLORPTN COLOR3 |COLORPTN? COLOR3
Display Color -
Color Pattern 4 |COLORPTN COLOR4 |COLORPTN? COLOR4
COLLORPTN )
User Color COLORPTN? USERCOLOR
USERCOLOR
Color Pattern | |COPYCOLOR COLOR] | --- ---
User Color
Color Pattern 2 |COPYCOLOR COLOR2 |--- -
Copy Pattern -
; Color Pattern 3 |COPYCOLOR COLOR3 |--- -
‘rom

Color Pattern 4

COPYCOLOR COLOR4
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Function ltem

Program Message

Query Message

Response Message

Remarks

Current System

RCM 1

n: 0to 999 (Specturm
Analyzer), 0 to 99 (Tx Tester)

Recall Data | Spectrum
RCM n SPECT --- - n; 0to999
Analyzer
Tx Tester RCM n,SYSTEM - n: 01099
Current n: 0 to 999 (Specturm
SVMn --- -
System Analyzer), 0 to 99 {Tx Tester)
Save Data Specirum
SVM n SPECT - - n; 0to 999
Anatyzer
Tx Tester SVM n,SYSTEM --- - n: 0to 99
LCD Power | On DISPLAY ON DISPLAY? ON
Oftf DISPLAY OFF DISPLAY? OFF
Drawing On SCREEN ON SCREEN? ON
off SCREEN OFF SCREEN? OFF
PRE - -
Preset INI -- -
IP -—
High RFINPUT HIGH REINPUT? HIGH
RF Input
Low REINPUT 1.OW RFINPUT? LOW
System - 1 5YS 1 SYS? 1
System Change | System - 2 SYSz2 SYS? 2
System - 3 S5YS 3 SYS? 3
Spectrum
Analyzer PNLMD SPECT PNLMD? SPECT
System Mode
Tx Tester PNLMD SYSTEM  |PNLMD? SYSTEM
Config PNLMD CONFIG PNLMD? CONFIG
ESE2 ESE2? n n: 010235
END Event Status Enable
--- ESR2? n n: 0to 255
Binary BIN ON BIN? | ON
Data Output BIN 1 BIN? ON
Formai ASCII BIN OFF BIN? OFF
BIN 0 BIN? OFF
Time Count Read - TMCNT? n n: 0o 100000
Close Error Window HOLD --- -
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Function ltem Program Message | Query Message |Response Message Remarks
ICEEA&8.2 Standard
Clear Status *CLS - -
Standard Evenl Status Enable |*ESE n *ESE? n n: 010255
Standard Event Status Register | --- *ESR? n n: 010 255
ix1: (Model name)
Identified Query --- *]DN? ANRITSU, ixt,n,r n: (Serial Number)
r: {Main2 Firmware Revision)
Operation Complete *QPC *QPC? 1
Resel *RST
Service Request Enable *SRE *SRE? n n: 0to63, 128 to 191
Read Status Byie == *STB? n n: 0to 255
Trigger *TRG -—- -
Self Test - *T8T? 0
Wait to Continue *WAI - -
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SECTION 7 DETAILED DESCRIPTION OF COMMANDS

How To Read Detailed Command Description on
Measurement Screen

Example: Setting impedance

DATE [1]
Date Setting [2]
(3]
) Program Message Query Message Response Message
DATE a,b,c DATE? a,b,c
Ml Function [4]

Sets year, month and day

B Value of a [5]

Year
a Year
1980 to 2079 1980 to 2079
M Value of b
)
Month
b Month
lio 12 January to December
M Value of ¢
Day
c Day
1to 31 1to 3]
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B Restrictions [6]

« Invalid dates (such as February 31) can not be set.
B Use Example [7]

“Setting the date to July 21, 2000.”

<Program>

DATE 2000,7,21
DATE?

<Response>
2000,7,21

[1] Message header for Program Message and Query Message

[2] Name of Setting/Recalling item (Note: This is not always the same as that on the measuring equipment screen.)

[3] Syntax for Program Message, Query Message and Response Message. Upper case letters indicate reserved words.
Lower case letters indicate the argument of the device message or the response data described in paragraph [5] below.

[4] Outline of Setting/Recalling function in Program Message and Query Message

[5] Description of lower case letters on Table in [3]. In case of set value, each argument includes the meaning of set item,
initial value, range, resolution and restrictions. In case of Response Message, the argument includes the meaning of
output data, resolution, unit, etc.

[6] Description of restrictions and precautions on using the command. The command is not properly set or recalled if these
restrictions are not met.

[7] An example of command use. The example <Program: is given here only to show the examples of the sending Program
Message, Query Message and their order. It is not an actual program code. (Program code depends on the environment. }
The values in <Response> differ from actual measured values.

7-4
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*CLS

Clear Status

-

Program Message

Query Message

Respense Message

*CLS

M Function

Performs zero-clear of the standard event-status byte register.

) W Use Example

“Performing zero-clear of the status byte (“xxxxx?” is an invalid command).”

/

<Program:
XXXXX?
*CLS
#*ESR?

<Response>
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*ESE

Standard Event Status Enable

Program Message Query Message

Response Message

*ESE a +*ESE? a

W Function

Sets or clears the standard event status enable register.

B Value of a

Standard event status enable

a Standard event status enable

0 Operation completed

Bus control right request (RQC)...unused

Query error (QYE)

Device-specific error (DDE)

16 Execution error (EXE)

32 Command error (CME)

64 User request (URQ)...unused

128 Power-on (PON)

Total of the above numerical values Above each standard event status enable above

W Use Example
“Enabling the standard event status enable register for Power-on (PON).”
<Program>

*ESE 128
*ESE?

<Response>

128

7-6
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+*ESR

Standard Event Status

SECTION 7 DETAILED DESCRIPTION OF COMMANDS

Program Message

Query Message

Response Message

+*ESR?

W Function

Reads out the standard event status register,

) M Value of a

Standard event stafus

a Standard event status

0 Operation completed

2 Bus confrol-right request (RQC)...unused
4 Query error (QYE)

8 Device-specific error (DDE)

16 Execution error (EXE)

32 Command error (CME)

64 User request (URQ)...unused

128 Power-on (PON)

Total of the above numerical value Above each standard event status above

M Use Example

“Reading out the standard event status register (response to command error).”

<Program>
*ESR?
<Response>

32

www.valuetronics.com
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+*|DN

Identified Query

Program Message

Query Message

Response Message

*[DIN?

ANRITSU,a,b,c

W Function

Reads out the product’s model name, serial number and firmware version,

W Value of a

Product model name of up to 32 characters
M Value of b

Serial number of up to 32 characters

W Value of ¢

Firmware revision

M Use Example

“Reading out the product information.”
<Program:>

IDN?

<Response>

ANRITSU,MS8608A,PO0OL,1.7

7-8

www.valuetronics.com




*OPC

Operation Complete

Program Message

Query Message

Response Message

*OPC

W Function

Sets the bit of the standard event status to ) when the operation of the selected pending device is completed.

) 8 Use Example
<Program>
*QPC
<Response>

None
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*RST

Reset

Program Message

Query Message

Response Message

*RST

M Function

Initializes the setting parameters of initialized object.

W Use Example
<Program:>
*RST
<Response>

None

7-10
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+*SRE

Service Request Enable

Program Message

Query Message

Response Message

*SRE +*SRE?

H Function

Sets the bits of the service request enable register,

) M Value of a

Current value of the service request enable register

Range Resolution

Initial value

0to 63,128 t0 191 ! 1

W Use Example
<Program>
*SRE
<Response>

) None
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+STB

Read Status Byte Cohmand

Program Message

Query Message

Response Message

*STB?

M Function

Returns the current value of the starus byte that contains the MSS bit.

W Value of a

Status byte

a Status byte

64 MSS service request

B Use Example

“Reading out the current value of the status byte.”

<Program:

TTL FULL
TTL?

<Response>

ON

7-12
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*TRG

Trigger

SECTION 7 DETAILED DESCRIPTION OF COMMANDS

Program Message

Query Message

Response Message

*TRG

M Function

This function has the same effect as the [EEE488.x GET Group-Execute Trigger pdth command. On the MS8608A/

MSB8609A, it executes single sweep.

B Use

Example

<Program>

*TRG

<Response:>

None

www.valuetronics.com
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*TST

Self Test Query

Program Message

Query Message

Response Message

*TST? a

W Function

Executes the internal self-test and returns the presence/none-presence of errors.

M Value of a

Self-test result

a

Test result

0

Test completed without error.

32767 o -1, 1 to 32767

No test conducted or errer occurred.

H Use Example

<Program>

*T8T?

<Response>

7-14
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+*WA

Wait to Continue

SECTION 7 DETAILED DESCRIPTION OF COMMANDS

Program Message

Query Message

Response Message

*WAI

8 Function

Makes the next command wait while the device is executing a command.

) B Use

Example

<Program>

*WA]

<Response>

None
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ALARM
Buzzer
Program Message Query Message Response Message
ALARM a ALARM? a
M Function

Sets the buzzer that sounds when an error occurs and at other times. This function has the same effect as the BEP command.

W Value of a

Setting buzzer

a Buzzer setting Initial value
ON Sets buzzer to On. #
OFF Sets buzzer to Off.

H Use Example
“Setting the buzzer to Off.”
<Program>

ALARM OFF
ALARM?

<Response>

OFF

7-16
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BAUD

Baud Rate

Program Message

Query Message

Response Message

BAUD a

BAUD?

M Function

Sets the communication speed of the communication port used for RS-232C.

) W Value of a

Communication speed

Range

Unit

Initial value

1200, 2400, 4800, 9600, 19200, 38400, 57600, 1 15200

bit/sec

9600

B Use Example

“Setting the communication speed to 115200 bps.”

<Program>

BAUD 115200
BAUD?

<Response>

115200
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BEP

Buzzer

Program Message Query Message Response Message
BEP a BEP? b

W Function

Sets the buzzer that sounds when an error occurs and at other times. This function has the same effect as the ALARM

command.

M Valuesof aand b

Setting buzzer

a b Buzzer setting Initial value
ON Buzzer is sounded.
ON *
1
OFF Buzzer is not sounded. -
o OFF

B Use Example
“Setting the buzzer to Off.”
<Program>

BEP OFF
BEP?

<Response>

OFF
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BIN

Data Qutuput Format

Program Message

Query Message

Response Message

BIN a

BIN?

M Function

Sets whether to read out the waveform data output in ASCII code or in binary code.

) B Value of a

ASCIl/Binary specification

a ASCll/Binary specification | Initial value
ON Binary format .

|
OFF ASCII format

0

W Use Example

“Reading out the waveform data in the binary format.”

<Program:

BIN ON
BIN?

<Response>

ON
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BRIGHT

Set Brightness

Program Message Query Message Response Message
BRIGHT a BRIGHT? b
B Function

Sets the brightness of the LCD display.

M Value of a

Brightness level

a Brightness level Resolution |Initial value
1to5 i 1(dark)to 5 (bright) | 1
OFF O (off state} — -

Note:

Even if the response of the “DISPLAY?” command is “ON", the response of the “BRIGHT?” command may be “OFF” when
the screen is off.

W Use Example

“Setting the brightness of the screen to 4.7

<Program>

BRIGHT 4
BRIGHT?

<Response>
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COLORPTN

Display Color Pattern

SECTION 7 DETAILED DESCRIPTION OF COMMANDS

Program Message

Query Message

Response Message

COLORPTN a

COLORPTN?

M Function

Sets the color of the screen.

) B Value of a

Color pattern

a Color pattern
COLOR1 Pattern 1
COLOR2 Pattern 2
COLOR3 Pattern 3
COLOR4 Pattern 4
USERCOLOR User definition

W Use Example

“Setting the screen color to Pattern 4.”

<Program>

COLORPTN COLOR4

COLORPTN?

<Response>

COLOR4
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COMMENT

comment

Program Message

Query Message

Response Message

COMMENT a

COMMENT?

B Function

Sets the title and clock display on the screen.

I Value of a
Display item
a ltem Initial value
TITLE | Title
TIME Clock #
FULL Title and clock
OFF None

B Use Example

“Setting the display item to title and clock.”

<Program>

COMMENT FULL
COMMENT?

<Response>

FULL
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COPYCOLOR

Copy Pattern from

Program Message

Query Message

Response Message

COPYCOLOR a

M Function

Selects the base color pattern used for the user definition color.

) W Value of a

Color pattern

a Color pattern
COLORI Pattern 1
COLOR2 Pattern 2
COLOR3 Pattern 3
COLOR4 Pattern 4

W Use Example

“Making the user definition color using the screen color of Pattern 1.”

<Program>

COPYCOLOR COLORI1

<Response>

None
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CURSORMODE

Window Cursor mode

Program Message Query Message Response Message
CURSORMODE a CURSORMODE? a
B Function

Sets the movement mode of the cursor displayed on the window.

W Value of a

Cursor movement mode

a

Cursor movement mode

Initial value

TURN | Tum: The cursor moves to the start point after reaching the end of the selections.

STOP | Stop: The cursor does not move any more after reaching the end of the selections.

W Use Example

*Setting the cursor movement mode to Turn.”

<Program>

CURSORMODE TURN
CURSORMODE?

<Response>

TURN
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DATB
Data Bits
Program Message CQuery Message Response Message
DATB a DATRB? a
W Function

Sets the data length of the communication port used for RS-232C,

) M Value of a
Data length
a Data length Initial value
Tbits
8 8bits *

W Use Example
“Setting the data length to 7 bits.”
<Program:>

DATB 7
) DATB?

<Response>
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DATE
Date Setting
Program Message Query Message . Response Message
DATE a,b,c DATE? abc
B Function

Sets the date: year, month, and day.
M Value of a

a: Year

a Year
1980 to 2079 Year 1980 1o 2079

M Value of b
_ b: Month
b Month
1to 12 anuary to Decembei
W Value of ¢
¢! Day
c Day
1 to 31 Fto31

W Restrictions

Invalid dates (such as February 31) can not be set.
M Use Example

“Setting the date to July 21, 2000.”

<Program>

DATE 2000,7,21
DATE?

<Response>

2000,7.21
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DATEMODE

Date Format

SECTION 7 DETAILED DESCRIPTION OF COMMANDS

Program Message

Query Message

Response Message

DATEMODE a

DATEMODE?

B Function

Sets the display format for the date: year, month and day.

) MW Value of a

a: Display format for the date: year,

month and day

a Format Initial value

YMD YYYY/MM/DD

FD

DMY | MMM-DD-YYYY

MDY | DD-MMM-YYYY

W Use Example

“Setting the display format for the date to MMM-DD-YYYY.”

<Program>

) DATEMODE DMY
DATEMODE?

<Response>

DMY
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DELM

RS-232C Terminator

Program Message

Query Message

Response Message

DELM a

DELM?

M Function

Sets the type of terminator that is added to the R5-232C message.

8 Value of a
Terminator
Terminator Initial value
0 LF *

CR/LF

B Use Example

“Setting the RS-232C terminator to CR/LFE.”

<Program>

DELM 1
DELM?

<Response>
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DISPLAY

LCD Power

SECTION 7 DETAILED DESCRIPTION OF COMMANDS

Program Message

Query Message

Response Message

DISPLAY a

DISPLAY?

M Function

Turns On/Off the power supply of the LCD display.

) W Value of a

Power supply setting

a Power supply setting

Initial vaiue

ON Sets the power supply of the LCD display to On.

A

OFF | Sets the power supply of the LCD display to Off.

W Use Exampie

“Setting the power supply of the LCD display to off.”

<Prograrm>

DISPLAY OFF
) DISPLAY?

<Response>

OFF
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ESE2

END Event Status Enable

Program Message Query Message Response Message
ESE2 a ESE2? a

M Function

Selects which bits of the event register (that corresponds to the END event status enable register) are enabled to make the
ESB summary message bit 2 to true.

W Value of a

EDN event status enable register

a Resolution
0to 255 1

* Value of a is the sum of the bit values obrained when the enabled bits are selected from among weighted values 1,2, 4, 8,
16, 32, 64 and 128, corresponding to the END event status register bits 0, 1, 2, 3,4, 5, 6 and 7.

M Use Example
“Making the ESB summary message bit 2 True when sweep and measurement are completed.”
<Program>

ESE2 |
ESE2?

<Response>
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FLWCTRL

XON/XOFF Flow Control

SECTION 7 DETAILED DESCRIPTION OF COMMANDS

Program Message

Query Message

Response Message

FLWCTRL a

FLWCTRL?

M Function

Sets XON/XOFF flow control On/Off for the communication port used for RS-232C.

) W Valu

eofa

Sets XON/XOFF flow control On/Off,

a

Control

Initial value

ON

XON/XOFF flow control is executed.

OFF

XON/XOFF flow control is not executed.

B Use

Example

“Executiﬁg XON/XOFF flow control.”

<Program>

FLWCTRL ON
) FLWCTRL?

<Response>

ON
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GATEWAY

Gateway Address

Program Message

Query Message

Response Message

NETMASK a,b,c,d

NETMASK?

a,b,c.d

M Function

Sets Gateway Address of Ethernet,

B Value ofa,bandc

Gateway Address

Range

Resolution

01to 255

1

M Use Example

“Setting Gateway Address to 255.214.65.88.

<Program>

GATEWAY 255.214.65.88

GATEWAY?

<Response>

255.214.65.88
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HOLD

Close Error Window

SECTION 7 DETAILED DESCRIPTION OF COMMANDS

Program Message

Query Message

Response Message

HOLD

& Function

Deletes the error message currently displayed.

) B Use Example
“Deleting the error message.”
<Program>
HOLD
<Response>

None
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HOSTADRS
Host Address
Program Message Query Message Response Message
HOSTADRS ab.,c.d HOSTADRS? a,b.cd
B Function

Sets Host Address of Ethernet.

B Vaiuesofa,b,candd

Host Address
Range Resclution
(O to 255 1

M Use Example
“Setting Host Address to 255.214.65.88.7
<Program>

HOSTADRS 255.214.65.88
HOSTADRS?

<Response>

255.214.65.88
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INI

Initialize

SECTION 7 DETAILED DESCRIPTION OF COMMANDS

Program Message

Query Message

Response Message

INI

M Function

Initializes all the setting parameters of the initialized object. This function has the same effect as the PRE and IP commands.

In the Config mode, there are no setting parameters to be initialized.

H Use Example

“Initializing parameters of the initialized object.”

<Program>

INI
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IP

Preset

Program Message Query Message Response Message
P - -

H Function

Initializes all the setting parameters of the initialized object. This function has the same effect as the PRE and INI commands.
In the Config mode, there are no setting parameters to be initialized.

M Use Example
“Initializing parameters of the initialized object.”
<Program>

P
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IPADRS

My IP Address

SECTION 7 DETAILED DESCRIPTION OF COMMANDS

Program Message

Query Message

Response Message

IPADRS ab.c.d

IPADRS?

a,b,c,d

B Function
Sets My IP Address of Ethernet.
) MW Valueofa, b, candd

IP Address

Range Resclution

010255 I

W Use Example

“Setting My IP Address to 255.214.65.88.”

<Program>

IPADRS 255.214.65.88
[PADRS?

<Response>

255.214.65.88
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KSE
Title Setting
Program Message Query Message - Response Message
KSE "a" TITLE? a
H Function

Sets the screen title. This function has the same effect as the TITLE command. However, the query message is only
“TITLE?".

B Value of a

a: Title character string (needs to be enclosed in double quotation marks)

Initial value: None

B Use Example

“Setting the title to “TEST MODE1”.”
<Program>

KSE "TEST MODE1"
TITLE?

<Response>

TEST MODE!
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NETMASK

Net Mask Address

SECTION7 DETAILED DESCRIPTION OF COMMANDS

Program Message

Query Message

Respense Message

NETMASK a,b,c.d

NETMASK?

a,b,c.d

W Function

Sets Net Mask Address of Ethernet.

) W Value of a, b, cand d

Net Muask Address

Range

Resolution

01to0 255

1

M Use Example

“Setting Net Mask Address to 255.214.65.88.”

<Program:

NETMASK 255.214.65.88

NETMASK?

<Response>

255.214.65.88
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PLS

Print

Program Message

Query Message

Response Message

PLS O

M Function

Performs hard copying. This function has the same effect as the PRINT command.

M Use Example

“Performing hard copying.”

<Program>

PLSO

<Response>

None
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PMOD

Copy Mode

Program Message

Cuery Message

Response Message

PMOD a PMOD?

M Function
Sets the output format for hard copy.
) W Value of a

Output format of hard copy

a Format Initial value
3 Printer Hewlett-Packard HPR15C

6 Printer Canon BJ-M70 *

13 Memory card BMP color

14 Memory card BMP monochrome

M Use Example

“Setting the output to BMP color memory card.”

<Programz-

PMOD 13
PMOD?

<Response>

13
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PNLMD

System Mode

Program Message

Query Message

Response Message

PNLMD a

PNLMD?

M Function

Switches the measurement mode.

MW Value of a

Measurement mode

a Measurement mode
SPECT Spectrum Anatyzer
SYSTEM Tx Tester
CONFIG Config

W Use Example

“Switching the mode to the Tx Tester mode.”

<Program>

PNLMD SYSTEM

PNLMD?

<Response>

SYSTEM
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PORTADRS

Port Address

SECTION7 DETAILED DESCRIPTION QOF COMMANDS

Program Message

Query Message

Response Message

PORTADRS a,b,c,d

PORTADRS?

a,b,c.d

M Function
Sets Port Address of Ethernet.
) MW Vaiue of a

Port Address

Range Resolution

3000 to 30000 1

M Use Example
“Setting Port Address to 3000.”
<Program>

PORTADRS 3000
PORTADRS?

<Response>

3000
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POWERON

Initial at power on

Program Message

Query Message

Response Message

POWERON a POWERON?

W Function

Sets the initial values after the power is turned on.

W Value of a

Initial values after power on

a Initial value Initial value
LAST | Uses the settings immediately before the previous power-off as the initial values. *
1P Uses the initial values of the initialization level set by the Preset key.

W Use Example

“Starting up with the initial values set by the Preset key.”

<Program>

POWERON 1P
POWERON?

<Response>

I
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PRE

Preset

Program Message

Query Message

Response Message

PRE

M Function

SECTION 7 DETAILED DESCRIPTION OF COMMANDS

Initializes all the setting parameters of the initialized object, This function has the same effect as the INI and IP commands.

In the Config mode, there are no setting parameters to be initialized.

H Use Example

“Initializing all the parameters of initialized object.”

<Program>

PRE

www.valuetronics.com
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PRINT

Print

Program Message Query Message Response Message

PRINT - -

B Function

Executes hard copying.

W Use Example
“Executing hard copying,”
<Program>

PRINT

<Résponse>

None
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PRTY

Parity

Program Message Query Message - Response Message
PRTY a PRTY? a

W Function
Sets the parity check for the communication port used for RS-232C.
) 8 Value of a

Parity check

a Parity initial value
EVEN | Even parity
ODD Odd parity
OFF No parity *

B Use Example
“Setting even parity.”
<Program:>

PRTY EVEN
PRTY?

<Responsex»

EVEN
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RCM

Recall Data

Program Message Query Message Response Messags
RCM ab - —

B Function

Recalls the setting parameters and waveform data in the Spectrum Analyzer mode and the setting parameters in the Tx Tester
mode from the respective files, after switching to the respective system mode. The memory card needs to be inserted to recall
them.

W Value of a

Saved file number

Range System

Oto99 Spectrum Analyzer
0 to 999 Tx Tester

B Value of b
System
b System
SPECT Spectrum Analyzer
SYSTEM Tx Tester
None Current system

MW Use Example

“Recalling the setting parameter file of the Tx Tester.”
<Program>

RCM 0,SYSTEM

<Response>

None
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RFINPUT

RF Input connector

Program Message

Query Message

Response Message

RFINPUT a

RFINPUT?

W Function

Sets the level of the RF signal to be input.

) B Value of a

RF signal level

a RF signal ievel | Initial value

HIGH | High Power

Ed

LOW Low Power

M initializing set parameters

*RST

B Use Example

“Setting the RF signal level to High Power.”

<Program>

RFINPUT HIGH
RFINPUT?

<Response>

HIGH
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RGB

RGB Output

Program Message Query Message - Response Message

RGB a RGB? a

M Function

Sets the external output of the RGB signal On/Off.

M Value of a
a Item Initial value
ON On *
OFF Off

W Use Example
“Setting the RGB output to Off.”
<Program>

RGB OFF
RGB?

<Response>

OFF
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SCREEN
Drawing
Program Message Query Message Response Message
SCREEN a SCREEN? a
B Function

Sets OnfOff the drawing operation on the screen, If the drawing operation is set to Off, the measurement delay due to the

drawing operation can be eliminated.

M Value of a

Setting On/Off of drawing operation.

a Drawing operation setting tnitial value

ON Characters and figures are drawn. *

OFF | No characters and figures are drawn.

W Use Example
“Setting the drawing operation to Off.”
<Program>

) SCREEN OFF
SCREEN?

<Response>

OFF
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SCREENMODE

Screen mode at Power on

Program Message Query Message Response Message
SCREENMODE a SCREENMODE? a
M Function

Sets the measurement mode to be displayed immediately after the power on.

W Value of a

Measurement mode

a Measurement mode Initial value
SPECT Spectrum Analyzer mode
SYSTEM | Tx Tester mode
LAST Previous measurement mode immediately before power-off *

H Use Example

“Starting up in the Tx Tester mode after the power on.”

<Program>

SCREENMODE SYSTEM
SCREENMODE?

<Response>

SYSTEM
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STPB

Stop Bit

Program Message

Query Message

Response Message

STPB a

STPB?

M Function

Sets the stop bit of the communication port used for RS-232C.

) W Value of a
Stop bit
a Data length| initial value
1 1bit *
2 2bit

W Use Example

“Setting the stop bit to 1 bit.”

<Program:>

STPB 1
) STPB?

<Response>
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SVM

Save Data

~ Program Message Query Message Response Message
SVM ab - -

M Function

Saves the setting parameters and waveform data in the Spectrum Analyzer mode and the setiing parameters in the Tx Tester
mode on the respective files, after switching to the respective system. Saving is not allowed when the memory card has not
been set.

M Value of a

Saved file number

Range System

0to 99 Spectrum Analyzer
0to 999 Tx Tester

B Value of b
System
b System
SPECT Spectrum Analyzer
SYSTEM | Tx Tester
None Current system

W Use Example

“Saving the setting parameter file of the Tx Tester.”
<Program>

SVM 0,SYSTEM

<Response>

None
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SYS

System Change

Program Message Query Message Response Message
5YSa SYS? a

B Function

Switches the system (measurement software) in the Tx Tester mode. You can only select the measurement software that has
been installed in one of the three system areas. You need to know in advance what system is installed in each of the three

) syslem areas.
When no system is installed in a specified area, the current system will be maintained and no error will be returned.

W Value of a

Tx Tester system area number {where the measurement software is installed)

a | Tx Tester system area number
1 System-1
2 | System-2
3 | System-3

W Use Example
“Switching the system to the measurement software installed in the System-1 area.”
<Program:

SYS 1
5YS?

<Response>
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TIME

Time Setting

Program Message Query Message Response Message

TIME a,b,c TIME? abc

W Function

Sets the clock. The clock is adjusted when the TIME command is received.

W Value of a
a: Hour
a Hour
01023 Oto23
B Value of b
b: Minute
b Minute
Oto 59 {} to 59
W Value of ¢
¢: Second
c Second
0to 59 {to 59

B Use Example

“Setting the clock to 12:00:00.”
<Program>

TIME 12,0,0

<Response>

None
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TIMEDSP

Time

Program Message

Query Message

Response Message

TIMEDSP a

TIMEDSP?

" M Function

Sets clock display on the screen On/Off.

) B Valuesof aandb

a: Display item

b: Clock display On/Off

a b ltem Initial value
ON ON Clock #*
FULL ON Title and clock
OFF OFF None

B Use Example

“Setting the display item to title and clock.”

TIMEDSP FULL

<Program:>

TIMEDSP?

<Respo

ON
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TITLE

Title Setting

Program Message

Query Message

Response Message

TITLE "a" TITLE?

M Function

Sets the screen title. This function has the same effect as the KSE command.

M Value of a2

a: Title character string (needs to be enclosed by double quotation marks.)

Initial value: None

B Use Example

“Setting the title to ‘TEST MODE1".”
<Program>

TITLE "TEST MODEIL"
TITLE?

<Response>

TEST MODEI1
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TMCNT

Live Time Count Read

SECTION 7 DETAILED DESCRIPTION OF COMMANDS

Program Message

Query Message

Response Message

- TMCNT? a
W Function
Reads out the total power-on time,
) W Valueofa
Total power-on time
Range Unit
0 to 100000 Minute

W Use Example

“Reading out the total power-on time.”

<Program>
TMCNT?
) <Response>

6789
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TOUT

RS-232C Timeout

Program Message

Query Message

Respaonse Message

TOUT a

TOUT?

M Function

Sets the RS-232C communication timeout.

M Value of a2

Timeout period

a

Resolution | initial value

Unit

0 (No timeout) to 255

1 5

Second

H Use Example

*“Serting the timeout to 10 seconds.”

<Program>

TOUT 10
TOUT?

<Response>

10
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TRM

GPIB Terminator

Program Message Query Message Response Message
TRM a TRM? a

M Function

Sets the type of terminator that is added to a GPIB message.

) B Value of a
Terminator
a Terminator Initial value
0 LF *
1 CR/LF

M Use Example
*Setting the terminator of GPIB to CR/LF.”
<Program:

TRM 1
) TRM?

<Response>
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TTL

Title

Program Message Query Message - Response Message

TTL a TTL? b

B Function

Sets title display on the screen On/Off.

B Valuesof aandb

a: Display item

b: Title display On/Off

a b ltem Initiat Value
1 ON Title
ON ON Title
USER | ON Title
DATE | OFF Clock *
FULL ON Title and clock
0 OFF None
OFF OFF None

B Use Example
“Setting the display item to title and clock.”
<Program>

TTL FULL
TTL?

<Response>
ON
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APPENDIX A

ASCII*CODE TABLE
B7 U] 0 0 0 1 1 1 |
B6 0 0 | 0 0 1 1
B5 0 1 0 1 0 1 0 1
BITS CONTROL NUMBERS UPPER CASE LOWER CASE
B4 B3 Bz Bi SYMBOLS
0 20 40 60 100 120 140 160
0O 0 0 o0 NUL DLE SP @ P p
0 010 1620 2|30 48 (a0 64 | 50 80 | 60 96 170 12
i GTL | 21 LLO | 41 61 101 121 141 161
0 0 0 1 SOH DCH ! A Q a q
| 111 17|21 33 | 31 49 | 41 65 |51 81 |61 97|71 i3
2 2 42 62 i02 122 142 162
0 0 1 o0 NUL bDC2 ! B R b r
L 2112 18|22 34|32 50 | 42 66 | 52 82162 98|72 114
3 23 83 63 103 123 143 163
0 0 1 1 ETX DC3 # c S c S
3z 19[23 35|33 5143 7|53 83 | 63 99 (73 15
4 SDC | 24 DCL | 44 64 104 124 144 164
0 1 0 0 EOT DC4 S D T d t
4 4|14 2024 36|34 52|44 68 | 54 84 | 64 100 74 116
5 PPC | 25 PPU [ 45 65 105 125 145 . 165
0o 1 0 1 ENO NAK % E U e u
5 5115 2135 37|35 53145 69 {53 85 | 65 10175 17
_ 6 26 46 66 106 126 146 166
0t 1 0 ACK SYN & F v f v
6 6|16 22|26 38|36 5446 70 | 56 86 | 66 102 |76 (18
7 27 47 67 107 127 147 167
o1 1 1 BEL ETB ’ G W g w
7 7|17 23|27 30|37 55|47 71157 87 |67 103 | 77 119
10 GET | 30 SPE | 50 70 110 130 150 170
1 0 0 o0 BS CAN ( H X h X
8 8|18 24|28 40|38 56 | 48 72|58 88 | 68 104 78 120
11 TCT | 31 $PD | 51- 7 111 131 151 171
10 0 1 HT EM ) | Y i y
9 9119 25|29 4139 57|49 7359 . 89|69 10379 121
12 ‘ 32 52 72 112 132 152 172
1 0 1 0 LF SuUB * J Z i Z
A 1|14 26| 24 4234 58 |44 74| 5A 920 [ 6A 105 | 7A 122
13 33 53 73 13 133 153 173
I 0 1 1 VT ESC + K [ k {
B 11]1B 27| 2B 43 |3B 59|48 75| 5B 91|68 107 | 7B 123
14 34 54 74 114 134 154 174
L1 0 0 FF FS , L \ I '
c 12{1C 28| 2¢ 44|ac 60 | 4C 76| 5C 92| 6C 108 [ 7C 124
15 35 55 75 115 135 155 175
11 0 1 CR GS - M [ m }
D 13| 1D 29[ 453D 614D 715D 93| 6D 109 | 7D 125
16 36 56 76 16 136 156 176
1 1 1 0 sC RS N A n ~
E 14 | 1E 30|26 46 | 3E 62 | 4E 78 | 5K 94 |6 110 | 7E 126
17 37 57 77 i7 137 UNT | 157 (77
IS T B ] us / o] - o e
F 15| 1F 31| 2F 47| F 63 | 4K 79 | 5F 95 | 6F 11 | 7F 127
Address Universal Listen Talk address Secondary address or
command  command address command
KEY octal [25 PPU | GPIB code *USA Standard Code for Information Interchange
NAK ASCII character
hex |15 21 | decimal
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APPENDIX B

COMPARISON TABLE OF CONTROLLER'S GPIB INSTRUCTIONS

Controller
Functicn
IBM-PC IBM-PC .
(NI-488.2) (NI-488) HP9000 series
Qutputs data 10 CALL Send( ) CALL OUTPUT device
a device IBWRT{) | selector; data
Outputs binary CALL SEND Cmds( )
) data to a device
Assigns data
entered from a CALL Receive( ) CALL ENTER device
device to a IBRD( } selector; variable
variable
Assigns binary
data entered from a
device to a variable
Initializes CALL Send IFC{) | CALL ABORT select
an interface IBSIC() code
Tums REN CALL Enable Remote(}| CALL | FLMOTE device
line on IBSRE() | (select code)
LOCAL device
selector
CALL {select cods )
) Turns REN CALL Enable Local( ) IBSHE( ) LOCAL deVice
line off CALL selector (select
IBLOC(} | code + primary
address)
CALL
Outputs interface IBCMD{ ) | SEND select
message(s) and CALL code; message
data IBCMDA( }| string
(asynchronous}
Triggers a CALL Trigger{) CALL TRIGGER
specified device IBTRG(} | device selector

www.valuetronics.com



APPENDIX B

B-2.

Controller
Function *
IBM-PC IBM-PC .
(NI-488.2) (NI-4gg) | T 0000 series
CLEAR device
selector
select code
Initializes devices | CALL DevClear() 1CBI-(\',‘.Ll}H( | (CLEAFI deviz:e
selector
(select code +
primary address)
Prevents a device CALL SendLLO
from being switched en () LOCAL
fi te
over from 1emote | GaLL setAwLs() | FOCKOUT
Transfers control CALL
to a specified CALL Pass Control() IBPCT() PASS CONTROL
device
Sends out a CALL REQUEST
service request IBRSV() |selectcode
. CALL Read Status Byte( ) SPOLL
Pgi’]tl()nl‘ ms serial ICI:B?R%P 0 (device selectar)
poting CALL AllSpoell( ) {(function)
CALL
Sets a terminator IBEOS( )
code CALL
IBEQT( )
Sets a limit value CALL
for checking a IBTOM()
time-out
Wait to SRQ CALL WaitSRQ( ) %@'\7"&” 0
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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

+ Brazii

ANRITSU ELETRONICA LTDA.

Praia de Botafogo 440, Sala 2401-Bota
CEP 22250-040, Rio de Janeiro, RJ, Brazil
TEL: +55-21-5276922

FAX: +55-21-537-1456

ANRITSU ELETRONICA LTDA.

(SAO PAULO BRANGH QOFFICE)

Praga Amadeu Amaral 27,Primera Andar,
Conj. 11, 12, 13, 14, Liberdade, S&0
Paulo, SP, Brazil CEP 01327-010

TEL: +565-11-283-2511

FAX: +55-11-288-6940

+ Canada

ANRITSU ELECTRONICS LIMITED
(OTTAWA OFFICE)

700 Silver Seven Road, Suite 120, Kanata,
ON K2V 1C3, Canada

TEL: +1-613-591-2003

FAX: +1-613-581-1006

ANRITSU ELECTRONICS LIMITED
(TORONTO OFFICE)

4-6810 Kitimat Road, Mississauga, Ontario
L5N 5M2, Canada

TEL: +1-805-286-1207

FAX: +1-905-286-1215

ANRITSU ELECTRONICS LIMITED.
{MONTREAL OFFICE})

200-1405 Trans-Canada Highway, Dorval,
Quebec, HIP 2v3, Canada

TEL: +1-514-421-3737

FAX: +1-514-685-9839

ANRITSU ELECTRONICS LIMITED
{CALGARY OFFICE) '
Deerfoot Atrium, 6715-8th Street N.E.,
Ste 129 Calgary, Alberta T2E 7H7,
Canada

TEL: +1-403-275-9855

FAX: +1-403-275-36092

* Chile

SISTEMAS DE INSTRUMENTACION
LTDA.

Concha y Toro 85, Stgo Centro
Santiago, Chils 51880

TEL: +56-2-6960031

FAX: +56-2-6969665

www.valuetronics.com

* Colombia

RENTAMETRIC LTDA.

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

FAX: +57-1-269-0191

» Costa Rica

ELECTRONIC ENGINEERING S.A.
200 metios norte Mall San Pedro, P.O.
Box 10146-1000 San Jose, Costa Rica
TEL: +506-283-3033

FAX: +506-225-1286

SONIVISION, S5.A.

P.C. Box 620-1000, San Jose, Costa Rica
TEL: +506-231-5685

FAX: +506-231-6531

* Ecuador

EQUITRONICS S.A.

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

TEL: +593-2-255-396

FAX: +593-2-2565-396

» El Salvador

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

Centro Comercial Feria Rosa, Alameda
Dr. Manue!l Enrique Araujo, Edificio H,
Local 315 San Salvador, El Salvador
TEL: +503-243-3924

FAX: +503-243-3925

* Guatemala

IMPELSA.

17 Calle 31-86 Zona 7, Villa Linda I,
Apantado Postal 482-1 Guatemala,
Guatemala

TEL: +502-594-9977

FAX: +502-594-9468

* Mexico

SIHIKATRONICS mmWAVE S.A. DE
cVv.

Luz Savion 9-602 Col. Dsl Dalle Mexico
D.F. 03100, Mexico

TEL: +52-5-5437313

FAX: +52-5-5437317

* Panama

SUMINISTROS INDUSTRIALES, S.A.
P.0. Box 2789 Balboa, Repubiic of
Panama

TEL: +507-270-2328

FAX: +507-270-2329

¢ Paraguay

DATALAB S.R.L.

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

TEL: +595-21-20-9126

FAX: +595-21-20-9127

¢+ Peru

SAKATA INGENIEROS S.A.

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

TEL: +51-1-224-2514

FAX: +51-1-224-8148

*US.A.

ANRITSU COMPANY

NORTH AMERICAN REGION
OPERATIONS HEADQUARTERS,
SALES AND SERVICE

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

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

FAX: +1-872-671-1877

ANRITSU COMPANY

CORPORATE OFFICES

490 Jarvis Drive, Morgan Hill,

CA 95037-2809, U.S.A.

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

FAX: +1-408-776-1744

ANRITSU COMPANY

SALES AND SERVICE, NJ OFFICE
10 New Maple Avenue, Unit 305,

P. O. Box 836,

Pine Brook, NJ 07058-0836, U.S.A.
Toll Free: 1-800-ANRITSU (267-4878)
TEL: +1-973-227-8899

FAX: +1-973-675-0092

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, U.S.A

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

FAX: +1-678-566-1776

e Uruguay

CABONORTE S.A.

Colonia 1900, Esc. 803, Montevideo,
Uruguay

TEL: +598-2-430522

FAX: +598-2-418594

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

TEL: +58-2-793-2322

FAX: +58-2-793-3429
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¢ 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
Duosseldorf, Germany

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

FAX: +49-211-96855-55

» Bulgaria

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

bl. 96/6/14, BG-1408 Sofia, Bulgaria

TEL: +359-2-958-1245

FAX: +359-2-958-1698

* Croatia

ELSINCO REPRESENTATION OFFICE
ZAGREB

Korculanska 3A, HR-10000 Zagreb,
Croatia

TEL: +385-1-618-1448

FAX: +385-1-618-1449

+ Czech Republic

ELSINCO PRAHA SPOL S.R.O.
MNovodvorskd 9984, CZ-142 21 Praha,
4-Branik, Czech Republic

TEL: +420-2-4149-0147

FAX: +420-2-4447-2169

ELSINCO PRAHA SPOL S.R.O.
{(BRNO BRANCH OFFICE)

Strmé 19, CZ-616 00 Brno, Czech
Republic

TEL: +420-5-4142-7211

FAX: +420-5-4142-7219

+ Denmark

ANRITSU AB

(DENMARK BRANCH OFFICE)
Tonsbakken 10, DK 2740, Skoviunds,
Denmark

TEL: +45-44502160

FAX: +45-44502170

* Finland

ANRITSU AB

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

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

L-2 6 May 2002

* France

ANRITSU S.A.

9, Avenue du Qusébec Z.A. de
Courtaboeuf, 91951 Les Ulis Cedex,
France

TEL: +33-1-60-92-15-50

FAX: +33-1-64-46-10-65

ANRITSU §.A.

(TOULOUSE OFFICE)

Bureau de Toulouse Région Centre Sud
Quest, France

TEL: +33-5-62070484

FAX: +33-5-62070668

ANRITSU S.A.

(TOULON OFFICE)

Bureau de Toulon Région Centre Sud Est,
France

TEL: +33-4-94040264

FAX: +33-4-84040265

ANRITSU S.A.

{RENNES OFFICE)

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

FAX: +33-2-99521224

+ Germany

ANRITSU GmbH

Grafenberger Allee 54-56, 40237
Dasseldorf, Germany

TEL: +49-211-96855-0

FAX: +49-211-06855-55

ANRITSU GmbH
(SALES CENTER SOUTH)
An der Steinernen Bricke 1, 85757
Karlsfield, Germany
TEL: +49-8131-3825-0
FAX: +49-8131-3825-85

+ Greece

KOSTAS KARAYANNIS SA

58 Kapodistriou str, GR-142 35 Nea lonia,
Athens, Greece

TEL: +30-1-680-0460-4

FAX: +30-1-665-3522

+ Hungary

ELSINCO BUDAPEST KFT

Pannénia utca 8. 1V/1., H-1136 Budapest,
Hungary

TEL: +36-1-339-0000

FAX: +36-1-339-4444

* lreland

PEMA LTD.

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

FAX: +353-42-72376

o ltaly

ANRITSU S.p.A.

Via Elio Vittorini, 129, 00144 Roma EUR,
italy

TEL: +39-06-509 9711

FAX;: +39-06-502-24-25

www.valuetronics.com

ANRITSU $.p.A.

(Milano OFFICE)

C.D. Colleoni, Via Paracelso, 4 20041
AGRATE B.ZA (M), Haly

TEL.: +39-038-605-7021

FAX: +38-039-605-63-96

* Netherlands

C.N.ROOD BV

Blauwroodiaan 280 2718 SK Zostsrmeer,
The Netherlands

TEL: +31-79-360 00 18

FAX: +31-79-362-81-90

* Norway

ANRITSU AB

(NORWAY BRANCH OFFICE)
Leangbukta 40 1370 Asker, Norway
MAIL: Postboks 188, 1371 Asker, Norway
TEL: +47-66-901190

FAX: +47-66-901212

* Poland

ELSINGO 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

= Slovakia

ELSINCO SLOVENSKO S.R.O
Kudlakova 4, SK-844 15 Bratislava,
Slovakia

TEL: +421 7 6428 41 65

FAX: +421 7 6428 44 54

ELSINCO SLOVENSKO 5.R.0
(KOS iCE BRANCH OFFICE)
Florianska 16, SK-043 13 Kosice, Slovakia
TEL: +421 95 62 26 729
FAX: +421 95 62 26 720
CONTACT: Mr. Igor Domorak,
Branch Office Manager

* Slovenia

ELSINCO D.0.O.

Dalmatinova 2, S1-1000 Ljublijana,
Slovenia

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

FAX: +386-61-317-397

* Spain

ANRITSU ELECTRONICA, S.A.

Europa Empresarial Edificio Londres.
Planta 1. Oficina 6 C/ Flaya de Liencres, 2
28230 Las Rozas. Madrid, Spain

TEL: +34-91-6404460

FAX: +34-90-6404461

+ Sweden

ANRITSU AB

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

TEL: +46-8-534-70700

FAX: +46-8-534-70730



« Switzerland

GIGACOMP AG

Gewerbezone Laetti CH-3053
Muenchenbuchses, Switzerland
TEL: +41-31-8B68-44-55

FAX: +41-31-868-44-50

¢ United Kingdom

ANRITSU LTD.

200 Capability Green, Luton, Bedfordshire,
LU1 3LU, United Kingdom

TEL: +44-1582-433200

FAX: +44-1582-731303

ANRITSU LTD.

{(MANCHESTER OFFICE)

Landmark House, Station Road, Cheadle
Hulme, Cheshire SK8 7BS, United
Kingdom

TEL: +44-161-488-4990

FAX: +44-161-486-8064

ANRITSU LTD.

(BRISTOL OFFICE}

1230 Aztec West, Almondsbury, Bristol
BS512 485G, United Kingdom

TEL: +44-1454-615252

FAX: +44-1454-618017

ANRITSU LTD.

{LIVINGSTON OFFICE)

Unit 1, Knightsridge Industrial Estate,
Turnbull Way, Knightsridge,

Livingston EH54 8RB, United Kingdom
TEL: +44-1506-4361 11

FAX: +44-1506-436112

ANRITSU LTD.

(HERTS OFFICE)

Rutherford Close, Stevenage, Herts SG1
2EF, United Kingdom

TEL: +44-1438-740011

FAX: +44-1438-740202

* Australia

ANRITSU PTY LTD.

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

TEL: +61-3-9558-8177

FAX: +61-3-9558-8255

ANRITSU PTY. LTD.

(SYDNEY BRANCH OFFICE)
Suite 21/1A Ashley Lane,
Westmead NSW 2145, Australia
TEL: +61-2-9635-0800

FAX: +61-2-9635-0899

* Bahrain

BASMATECH

P. G. Box 5701, Manama, Bahrain
TEL: +973-273729

FAX: +973-725404

www.valuetronics.com

* China

ANRITSU COMPANY LTD.

{HONG KONG OFFICE)

Suite 719, 7/F, Chinachem Golden Plaza,
77 Mody Road, Tsimshatsui East,
Kowloon, P.R. China

TEL: +852-2301-4930

FAX: +852-2301-3545

ANRITSU COMPANY LTD.

(BEWING QOFFICE)

Room No. 1515, Baijing Fourtune Building,
5 Dong-San-Huan-Bei-lu, Chao-Yang
District, Beijing 100004, P.R. China

TEL: +86-10-6590-9230 to 9234

FAX: +86-10-6590-9235

ANRITSU COMPANY LTD.
(SHANGHAI OFFICE)

No. 511, Shanghai Jing Tai Building, No.
58 Mao Ming Non Read, Shanghai, P.R.
China

TEL: +86-21-6415-5137 to 5138

FAX: +86-21-6472-6677

ANRITSU COMPANY LTD.
(GUANGZHOU OFFICE)

Room 3008-9, 7/F 30/F., Dongshan Plaza,
69 XianLie Zhong Road, Central,
Guangzhou 510095, P.R. China

TEL: +86-20-8732-2231

FAX: +86-20-8732-2230

ANRITSU COMPANY LTD.
(CHENGDU OFFICE)

Block E, 26/F., New Times Square {Xin
Shi Guang Chang), No. 42, Wen Wu Lu,
XinHua Street Chengdu, 610017, P.R.
China

TEL: +86-28-651-0011, 0022, 0033
FAX: +86-28-651-0055

ANRITSU COMPANY LTD.

(X'AN OFFICE)

No. 2104, Hua Yuan Building Gao Xin
Road Il, High-Technic Development Zone,
Xi'an 710075, P.R. China

TEL: +86-29-8484465, 8479813, 8472712
FAX: +86-29-8484455

ANRITSU COMPANY LTD.
{(SHENZHEN OFFICE)

Recom 1505, Building A, World Trade
Plaza,

Fuhong Rd., Shenzhen 518033, P.R.
China

TEL: +86-755-366-2848, 2847

FAX: +86-755-366-2849

ANRITSU COMPANY LTD,
{CHONGAQING OFFICE)

Unit 9, 3F, Chongqing Marriott Hotal Office
Tower, Chongging 400010, P.R. China
TEL: +86-23-6383-0218, 0228

FAX: +86-6383-0238

Anritsu Electronics (Shanghai)
CO.,LTD. (SERVICE OFFICE)

2F, Reom B, 52 Section Factory Building
No.518 Fu Te Read {N)

Waigaoquiao Free Trade Zone

Pudong, Shanghai 200131, P.R. China
TEL: +86-21-5868-0688

ANRITSU COMPANY LTD.

(SHENYANG OFFICE)

Room 2-188, City Plaza Shenyang

206 Nanjing North Street, Heping District
Shenyang 110001 P.R. China

TEL: +86-24-23341178 / +86-24 23341799
FAX: +86-24-23342838

ANRITSU COMPANY LTD.

(WUHAN OFFICE)

ZhongNan Plaza A1803

Ne.8 ZhongNan Road, WuChang District
Wukan HuBai 430072 P.R. China

TEL: +86-2787713355

FAX: +86-2787713366

s 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 Mohandasean P.Q. Box
317 Dokki-Cairo 12311, Egypt

TEL: +20-2-3368095

FAX: +20-2-3385799

* Indonesia

PT. SUBUR SAKTI PUTERA

Graha Astri Aniela Angun, JI. Tanah
Abang 11I/15, Jakarta 10160, Indonesia
TEL: +62-21-352-4828

FAX: +62-21-352-4831

» Israel

TECH-CENT LTD.

P. O. Box 43259 (Mailing Addrass),
Tel-Aviv 61430 Israsl, Street Address:
Raul Valenberg 4 Ramat Haahayal, Tel-
Aviv 63710, Israel
TEL: +972-36-478563
FAX: +972-36-478334

£l

* Korea

ANRITSU CORPORATION LTD.

(SEQUL OFFICE)

14F Hyun Juk Bldg. 832-41, Yeoksam-
dong, Kangnam-ku, Secul, 135-080, Korea
TEL: +82-2-553-6603

FAX: +82-2-553-6604 to 6605

ANRITSU CORPORATION LTD.
(DAEJEON OFFICE)

Room1503, Dong-a Officetel 538-8,
Bangmyung-Dong, Yusong-gu, Tasjeon,
305-301, Korea

TEL: +82-2-828-7783

FAX: +82-2-828-7785

ANRITSU CORPORATION LTD.
(SERVICE CENTER)

8F Samwon-Bidg, 1329-8, Seocho-Dong,
Seocho-Ku, Seoul, 137-070, Korea

TEL: +82-2-581-6603

FAX: +82-2-582-6603
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« Kuwait

TAREQ COMPANY

P.0. Box 20506 Safat, 13066 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, 26, Bd, Resistance, Casablanca,
Morraco

TEL: +212-2-302444

FAX: +212-2-449311

« Nepal

BR INTERNATIONAL PVT. LTD.

P. O. 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. Q. Box 8613, New market Unit 4,
Ambury Court, 1 Porters Ave, Eden
Terrace Auckland, New Zealand
TEL: +64-8-309-2464

FAX: +64-0-309-2968

NILSEN TECHNOLOGIES
{(WELLINGTON OFFICE}

35 Ulric Street, Plimmerton Wellington,
New Zealand

TEL: +64-4-233-9116

FAX: +64-4-233-8366

+« Oman

NATIONAL PROJECTS AND
TECHNOLOGY COMPANY L.L.C

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

TEL: +968-793741

FAX. +968-796158

+ Pakistan

AETCO

Zia Chambers, 25-Mcleod road, Lahore
54000, Pakistan

TEL: +92-42-7221716, 7311035
FAX:. +92-42-7221456
SUPERIOR ELECTRONICS
ASSOCIATED

B-98 Block H, North Nasimabad,
Karachi-33, Pakistan

TEL: +92-21-613655
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+ Philippines

SALRITSU INTERNATIONAL TRADING
CORPQRATION

5QB ODC International Plaza
Condominium, 218 Salcedo St., Legaspi
Village, Makati City 1229, Philippines
TEL: +632-816-2646, 893-8908

FAX: +632-815-0986

« Qatar

QATAR COMMUNICATIONS LTD.
P. Q. Box 2481, Doha Qatar

TEL; +974-4-424347

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. 0. Box 3750, Riyadh, 11481,
Saudi Arabia

TEL: +966-3-887-0218

FAX: +966-3-B87-0268

» Singapore

ANRITSU PTE. LTD.

10, Hoe Chiang Road #07-01/02, Keppe!
Towers, Singapore 089315

TEL: +65-6282-2400

FAX: +65-6282-2533

» South Africa

ETECSA {PTY)LTD.

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

TEL: +27-11-787-7200

FAX: +27-11-787-0446

¢ Sri Lanka

INFOTECHS LIMITED

441, Alwitigala Mawatha, Celombo,
Sri Lanka

TEL: +94-1-588237

FAX: +94-1-598112

* Taiwan

ANRITSU COMPANY, INC,

(TAIPEI OFFICE)

6F, 96, Sec. 3, Chien Kou North Road,
Taipei, Taiwan

TEL: +886-2-2515-6050

FAX: +886-2-2509-5519

ANRITSU COMPANY, INC.
{HSINCHU OFFICE)

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

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

* Turkey

INTER INTRADE BILGISAYAR
ELEKTRONIK SAN, TIC. A.S.
Egitim Mah. Poyraz Sok., Sadikogiu Is
Merkezi 1, No: 11, Kadikoy Istanbul,
Turkey

TEL: +90-216-4144758

FAX: +90-216-4144762

TEST

Sehit Adem Yavuz Sokak No. 14/15
06640, Kizilay-Ankara, Turkey
TEL: +90-312-418-3688

FAX: +90-312-419-4099

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

{(ABU DHABI BRANCH)

P. O. Box: 41175, Abu Dhabi,

United Arab Emirates

TEL: +971-2-8458909

FAX: +971-2-6458907

e Vietham

SYSTEM & TECHNOLOGIES VETNAM
LTD.

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

TEL: +84-48.264.728

FAX: +84-49.344.111

» Zimbabwe

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

TEL: +263-4-494928

FAX: +263-4-494927

« Japan

ANRITSU CORPCRATION
5-10-27 Minami-azabu, Minato-ku,
Tokyo 106-8570, Japan

TEL: +81-3-3446-1111

FAX: +81-3-3442-0235

www.valuelronlcs.com



