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WARNING

® The protective earth terminal of this instrument must be connected to ground. The three-
core power cord supplied with the instrument can be plugged into a grounded two pole
AC outlet. If no grounded twa pole AC outlet is available, the ground pin of the power
cord or the earth terminal on the rear panel must be connected to ground before
supplying the power to the instrument. Failure to do so could cause dangerous or possibly
fatal electric shocks.

® Replacing fuses with the power cord still plugged into an AC outlet could also cause
electric shocks.

® Supplemental explanation about WARNING on the rear panel

NO OPERATOR SERVICE-

ABLE PARTS INSIDE. SN .
REFER SERVICING TO the rear panel is given in the following:

QUALIFIED PERSONNEL,

A supplemental explanation about the WARNING fabeled on

Disassembly, adjustment, maintenance, or other access inside this instrument by
unqualified personnel should be avoided., Maintenance of this instrument should be
performed anly by Anritsu trained service personnel who are familiar with the risks
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
paossibility of damage to precision components.
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/. SAFETY CONSIDERATIONS: \

Anritsu uses the following iabels to identify safety precautions which should be followed to
prevent personal injury or product damage. Please familiarize yourself with them before
operating this product.

Labels used in this manual:

WARNING | : Indicates that the procedure could result in personai injury if not correctly
performed. Do not proceed before you fully understand the explanation
given with this symbol and meet the required conditions.

CAUTION |: Indicates that the operating procedure could result in damage to the
produet if not ecorrectly performed. Do not proceed before you fully
understand the explanation given with this symbol and meet the required
conditions.

Note : Indicates that information helpful in understanding the operation of the
product is about to be presented.

Labels or symbols used on/in the product:

A : This international caufion symbol indicates that the operator should
refer to the operation manual before beginning a procedure.
@ :  This symbol indieates an earth (ground) terminal. The product
should be grounded via the earth terminal if a three prong power cord
K is not used. j

iv . .
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CERTIFICATION

ANRITSU CORPORATION certifies that this instrument has been thoroughly tested and inspected, and
found to meet published specifications prior to shipping.

Anritsu further certifies that its calibration measurements are based on the Japanese Electrotechnical
Laboratory and Radio Research Laboratory standards.

WARRANTY

All parts of this product are warranted by Anritsu Corporation of Japan against defects in material or
workmanship for a period of one year from the date of delivery.

In the event of a defect occurring during the warranty period, Anritsu Corporation will repair or repiace
this product within a reasonable period of time after notification, free-of-charge, provided that: it is
returned to Anritsu; has not been misused; has not been damaged by an act of God; and that the user has
followed the instructions in the operation manual.

Any unauthorized modification, repair, or attempt to repair, will render this warranty void.

This warranty is effective only for the original purchaser of this product and is not transferable if it is
resold,

ALL OTHER EXPRESSED WARRANTIES ARE DISCLAIMED AND ALL IMPLIED WARRANTIES FOR THIS
PRODUCT, INCLUDING THE WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE, ARE LIMITED IN DURATION TO A PERIOD OF ONE YEAR FROM THE DATE OF DELIVERY. IN NO
EVENT SHALL ANRITSU CORPORATION BE LIABLE TO THE CUSTOMER FOR ANY DAMAGES, INCLUDING
LOST PROFITS, OR OTHER INCIDENTAL OR CONSEQUENTIAL DAMAGES, ARISING QUT QF THE USE OR
INABILITY TO USE THIS PRODUCT .

All requests for repair or replacement under this warranty must be made as soon as possible after the
defeci has been noticed and must be directed to Anritsu Corperation or iis representative in your area.
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IBM’ is aregistered trademark of the IBM Corporation.

‘HP’ is aregistered trademark of the Hewlett-Packard Company.
‘MS-DOS’ is a registered trademark of the Microsoft Corporation.
‘NEC is aregistered trademark of the NEC Corporation.
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The power for memory back-up is supplied by a Poly-carbomonofluoride Lithium
Battery. This battery should only be replaced by a battery of the same type,; since
replacement can only be made by Anritsu, contact the nearest Anritsu representative
when replacement is required.

At the end of it’s life, the battery should be recycled or disposed properly.

This equipment stores data and programs using Plug-in Memory cards {PMC) and
backed-up memories. Data and programs may be lost due to improper use or failure,
ANRITSU therefore recommends that you back-up the memory.

ANRITSU CANNOT COMPENSATE FOR ANY MEMORY LOSS.

Please pay careful attention to the following points. Do not remove the IC card and
backed-up memory from equipment being accessed.

(PMC)

® Isolate the card from static electricity.
® The back-up battery in the SRAM card has a limited life; replace the battery
periodically.

(Backed-up memory}

@ Isolate the memory from static electricity.

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

The MS8694A uses chemical compound semiconductor including arsenie.

At the end it's life, the MS8604A should be recycled or disposed properly.

vii

www.valuetronics.com




ABOUTTHIS MANUAL

(1) Operation manual composition

The MS8604A operation manuals are made up of the following three manuals. Use the manuals
matehing the usage objective.

MS8604A operation

manual composition GPIB Remote Control

PTA (Personal Test Automation)

Operation Manual

(For GMSK [GFSK])

Software

Panel Operation: Qutlines the MS8604A and describes its specifications, preparations,
panels, manual (local) operation method, storage, transportation, function
keys transition diagram, initial values tabie, and error messages.

GPIB Remote Control: Since the MS8604A is compatible with IEEE488.2, this manual describes
GPIB remote control based on IEEE488.2, The descriplions in this manuai
are based on Ngg-BASIC programs using an NEC PC9800 Series personal

- gompuier for program generation reference.
PTA Personai Test Describes how to program high-speed control and high-speed operation
Automation: processing directly connected to the measurement system by high level

language PTL. The program is executed by a personal computer builf into
the MS8604A and is called PTA (Personal Test Automation). Together
with GPIB mentioned above, it promotes measurement automation.
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(2) Basic Guide to GPIB (sold separately)

A “Basic Guide to GPIB” is sold separately from the operation manuals above.
This guide provides a basic knowledge of GPIB and describes the GPIB control statements written in

Anritsu PACKET V computer language.
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SECTION 1
GENERAL

This section outlines the MS8604A Digital Mobile Radio Transmitter Tester and describes the
composition of its manual. This section also describes the standard accessories, options and peripherals
for expanding its functions, and the instrument specifications.

TABLE OF CONTENTS
LI TR 1Yo =T - 1-3
1.2 Manuat Composition ... oo et e e 1-4
1.3 EQuipment Configuration .. ... .. oo e 1-5
1.3.1  Standard configuration ... ... 1-5
LI 30 T ) ' - S R 1-5
1.4  Optional Accessories and Peripherals ... ... . .. i 1-6
1.5 SPeCHiCatioNS ... . e e 18
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SECTION1 GENERAL

1.1 General

The MS8604A Digital Mobile Radio Transmitter Tester permits evaluation of the main characteristics
of the transmisters used with Japanese and North American digital modulation type mobile and
cordless telephones, with one instrument.

The MS8604A covers the 100 Hz to 8.5 GHz frequency range and can measure wideband spurious
emissions, as well as evaluate the transmitter RF signal. RF signals up to 10 W (average power of
burst signal) can be measured directly. Baseband signals can also be evaluated easily by an 1/Q signal
input function (option).

RCR and MKK standards measurement and high-speed measurement by DSP (Digital Signal
Processing) technology and original algorithms substantially reduce radio equipment manufacturing
and inspection time.

PTA, which allows free programming of the test methed, is also instalied as standard. It is perfect for
high-speed measurement of the transmission power, frequency, modulation accuracy, signal
transmission rate, rise/fall characteristies, occupied bandwidth, adjacent channel leakage power,
carrier-off leakage power, and spurious emissions of digital mobile radio transmitters.

M An High power attenuator (10 W) and power meter, indispensable in transmitter testing, are built-
in.

B The main characteristics of a transmitter can be evaluated with one insirument.

M When the measurement item is selected, the results are obtained immediately and operation is
exiremely easy.

M Adaptable to PDC, PHS, NADC, and digital MCA/GMSK (GFSK) by measurement software.
{One system is standard, up to five systems can be equipped by options)

B Modulation accuracy is measured at high speed (1 second or less).
B [/Qsignal input (option)
B PTA {(Personal Test Automation) is instalied as standard.
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SECTION 1 GENERAL

1.2 Manual Composition

This manual is made up of seven sections and Appendixes A, B, C, and D. Each section is outlined

below.
Section Description
Section 1 General Introduction, manual composition, composition of standard
accessories, optional accessories and peripherals for functions
expansion, and specification, '
Section2 Preparations Work to be performed before using the instrument (before
turning on the power).
Section 3 Panel Layout and Layout of keys, connectors, indicators, and other parts on the
Overview of Operation front and rear panels, a description of their functions and an
outline of their operation.
Sectiond OCperation Detailed description of manual setting.
Section5 Performance Test Measuring instruments, setup, and performance {est method
required for conducting performance test.
Section 6 Calibration Measuring insiruments, setup, and calibration method
required for conducting calibration.
Section7 Storage and Daily maintenance, long-ierm storage, repacking and
Transportation transportation.
Appendix A Screensand Function | Summary of screens and function keys flow at each screen.
Keys Transition
Diagram
Appendix B Initial Value Tables Summary of initial values when MS8604A initialized by
[Preset] key or GPIB command (PRE, INI, IP, ¥*RST).
ApgendixC  Error Messages Summary of error messages displayed when an operation or
measurement error ogCurs.
Appendix D  Connection to UA- Method of connectling the UA-455A and the UA-455A setting
4554 Video Piotter method.
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1.3 Equipment Configuration

SECTION1 GENERAL

This paragraph describes the configuration of the MS8604A Digital Mobile Radio Transmitter Tester
with standard accessories.

1.3.1 Standard configuration
The table below shows the configuration of the M88604A with the standard accessories.

Table 1-1  Standard composition
item Order No. Name Qty. Remarks
Main MS8604A digital 1
instrument Mobile Radio
Transmitter Tester
Accessories|J0114 50 £ coaxial cord 1 |Approx.1m
(UG-21D/U - RG-9A/U - UG-21D/U)
Power sensor 1 |MA4G601IA
Power sensor
connection cord 1 |JO370N,05m
PG005 Memory card (PMC) 1 |32KB{BS332F1-C-172)
JOO1TF Power cord 1 |Approx.2.5m
J0268 Adapter 1 |3 poles to 2 poles plug conversion adapter
Foo14 fuse 1set 6.3 A2pcs(T6.3A250V)
W0O682AE | Operation manual 1 set { Panel operation part/GPIB remote control
part/PTA
1.3.2 Options

The table below shows the MS8604A which are sold separately.

Table 1-2 Options

Option No. Name Remarks
01 Reference crystal oscillator Stability : 5 X 10-9%/day
02 RS-232C interface
03 1/Q input
11 Software for PDC
12 Software for PHS
13 Software for NADC
15 Software for GMSK Operation Manual
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SECTION1 GENERAL

1.4 Optional Accessories and Peripherals

The following table shows the oplional accessories and peripheralis for the MS8604A which are all sold

separately.

Table 1-3 Optional Accessories (1/2)

Model*/Crder No.* Name* Remarks

JOLIZTA Coaxial cord Approx.Im (BNC-P - RG-58A/U - BNC-P)

JOOO3A Coaxial cord Approx. I1m (SMA-P - special 3D-2W - SMA-P)

J0055 Coaxial adapter NC-P - BNC-J

40004 Coaxial adapter N.P - SMA-J

MP721 [ Fixed attenuator DCto124GHz, 310 60dB,2W

40063 Attenuator for high power DCto12.4GHz, 30dB, 10 W

JOOT78 Attenuator for high power DCto 18 GHz, 20dB, 10W

J0079 Attenuator for high power DCto8GHz, 30dB, 25 W

J0395 Attenuator for high power DCto 8 GHz, 30dB, 30 W

J0007 GPIB connection cable Approx. Im (408JE-10D

J0008 GPIB connection cable Approx. 2m (408JE-102)

PG0OS5 Memory card (32 K bytes) BS32F1-C-172  Baltery life: approx. 5 years

PO006 Memory card (64 K bytes) BS64F1-C-173  Batiery life: approx. 5 years

PO007 Memory card (128 K bytes) B8128F1-C-174 Battery life: approx. 4.3 years

PO00R Memory card (256 K bytes) BS258F1-C-1175 Battery life: approx. 2.2 years

POo09 Memory card (512 K bytes) B5512F1-C-1176 Battery life: approx. 1.1 years

MPE14A 500to758 N-type connector, 10 0 1200 MHz, 1 W
impedance transformer

MB009 500t0750 N-type connector, DC to 2 GHz, 0.6 W
impedance transformer Insertion loss 6.2 dB

MNI1607A Coaxial switch DC 0 3 GHz, 50 {i (externaliy controilable)

MP59B Coaxial switch N-type connector, DC to 3 GHz, 100 W

MPG640A Branch DCto1.7GHe, 40dB, 16 W

MPE54A Coupler 0.8t0 3Gz 30dB,50W

MPG55A Coupler 3to4.4GHz, 30dB, 50 W

*please specify the modeliorder number, name, and quantity when ordering.
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SECTION 1 GENERAL

Table 1-3 Optional Accessories (2/2)

Model*/Order No.* Name* Remarks

MP520A CM directional coupler 25 to 500 MHz, 75 {3, NC-J, 200 W

MP520B CM directional coupier 25101060 MHz, 75 Q, NC-J, 200 W

MP520C CM directional coupler 25 to 500 MHz, 50 (2, 200 W

MPBE20D CM directional coupler 100 £0 1700 Mz, 50 0, 200 W

MR63J Reflection bridge 5 MHz to 2 GHz, 50 Q, N-P

MP526A High-pass filter For 60 MHz band, +10dBm input max

MP526B High-pass filter For 150 MHz band, +10dBm input max

MP526C High-pass filter For 250 MHz band, +10dBm input max

MPHZED High-pass filter For 400 MHz band, +10dBm  input max

MP526G High-pass {ilter For 27 MHz band, +10dBm input max

MODEL5G2 DC block Recommended product, NARDA pz;oduct
10 MHz to 12.4 GHz

MA4001A Range calibrator

BG329D Protective cover

B3331D Front handle 2 pcs/pai.r

B0332 Connection panel

B0333D Rack mount kit

B0334D Carrying case thard type) With protective cover and caster

*Please specify the modelforder number, name, and quantity when ordering.
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SECTION 1 GENERAL

Table 1-4 Peripherals
Model*/Order No.* Name* Remarks
MNG3A Programmable attenuator DCto2GHz, N, 0.26 W
MN64B Programmable attenuator DCto1 GHz, BNC,0.25 W
MINGbHA Programmable attenuator DCto6 GHz, N, 1 W
MN7T2A Programmable attenuator DCto 18 GHz, SMA,1W
MDB420A Data transmission analyzer 50 bps to 10 Mbps
ME2627A/B Digital modulation waveform analyzer 10 MHz to 2.7 GHz
MS2602A Spectrum analyzer 100 Hz to 8.5 GIlz
MG3633A Synthesized signal generator 10 kHz to 2.7 GHz
MG3670A Digital modulation signal generator 300kHzt02.1 GHz
G0044 PTA keyboard
UA-455A Video plotter
20047 Paper for video plotter 5 rolls/set
FP-850 Printer Epson
MC8104A Data storage unit
MHG48A Pre-amplifier 0.1 to 1200 MHz, 3048
MABSBG10A Pre-amplifier 9kHz to 2.2 GHz, 20dB
MP635A Log-periodic antenna 80 {0 1000 MHz
MB1%A Antenna {ripod With pole, for MP635A/MPG36A
MPGEGA Log-periodic antenna 200 to 2000 MHz
MB18B Antenna pole For MP866A
MBYA Antenna tripod For MPB66A

*please specify the model/order number, name, and gquantity when ordering.
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1.5 Specifications
The MS8604A specifications are listed in the following table.

SECTION1 GENERAL

Table 1-5 MS58604A Specifications (1/18)

11

1.2

1.3

GENERAL
Fregquency range

Max. input level

Reference Oscillator
(1} Frequency

(2} Starting characteristic

(3) Agingrate

(4) Temperature
characteristic

100 Hz to 8.6 GHz=

+40dBm (10 W)
Continuous wave, Average power

[ ]:Option
10 MHz

=5X107%[=2x 1078 after 30 mins of warm-up]
Referred to at freq. after 24 hours of warm-up, after 10 mins

of warm-up

=2X10"%day [=5x 10" %day]
£1X10 fyear [=5X 10" Yyear]
Referred to at freq. after 24 hours of warm-up

5x107% (010 50°C) {3 X 1077
Referred to freq. at 25°C
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SECTION 1 GENERAL
Table 1-5 MS8604A Specifications (2/18)
2 SPECTRUM ANALYZER
2.1 Frequency
2.1.1 | Frequency range 100 Hz to 8.5 GHz
{1} Frequency band Band Frequency
configuration 0 0to2 GHz
1- 1.740 7.5 GHz
1+ 6.5 0 8.5 GHz
{2) Preselector range 1.7GHz to 8.5 GHz (Bands: 1—/1+)
2.1.2 | Frequency setting
(1} Setting range 100 Hz te 8.5 GHz
(2} Setting resolution 1Hz
2.1.3 | Display accuracy 1 (Displayed freq. X Reference req. accuracy + Span X Span
aceuracy)
2.1.4 | Span
(1) Setting range 0Hz, 100 Hz to 8.5 GHz
{2) Accuracy +2.5% (Span=1kHz)
+5% {100Hz=Span<1 kHz)
2.1.5 | Resolution bandwidth
{1} Setting range 10 Hz to 3 Mz (3dB) 1-3 sequence
{2} Accuracy +20%
(3) Selectivity (66/3dB) #15:1{160kHzto 3 MHz)
Z12:1(10Hzte 30 kHz)
2.1.6 | Video bandwidth 1 Hz to 3 MHe, Off, and 1-3 sequence
2.1.7 | Signal purity
{1) Sideband noise Frequency: 1 MHz to 4 GHz
= —~100dBe/Hz (10 kHz offset)
= — 115 dBe/Hz (50 kHz offset)
s =120 dBe/Hz (100 kHz offset)
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Table 1-5

SECTION 1 GENERAL

MS8604A Specifications (3/18)

2.2

2.2.1

2.2.2

Amplitude
Level measurement
(1) Level measuring range

{2) Average noise level

(3) Residual response
Reference level
(1) Setting range

{2) Accuracy

223

224

{3) RBW switchingerror

{4} LOG/LIN scale switching

error

(5) Input attenuator
" Setting range
Switching error

Frequency characteristic

Linearity

Average noise level to +40 dBm

= ~112dBm {10 MHz to 8.6 GHz, RBW 10 Hz, VBW 1 kHz,
Input att. setting 20 dB)

= ~75dBm {1 MHz to 8.5 Gz, Input att. setting 20 dB)

—~ 8010 +40dBm

After calibration and at freq. 100 MHz, Span=2 MHz, and
in Auto mode of Input att, RBW, VBW and Sweep time
settings

F0.5dB(—30t0 +20dBm)

+£0.75dB {—40te —30dBm, + 20 to +40 dBm)

T 1.5dB(~60to —40dBm)

after calibration
+0.3dB(RBW=300kHz)
+0.7dB(RBW=1MHz)

after calibration
+0.3dB

20t075dB in 5 dB steps
+0.3dB (at freq. 100 MHz, Input att. 30 dB)

+0.5dB (100 MHz 0 2 GHz, band 0)

+1dB(1.7t0 8.5 GHz, bands 1—/1+)
Referred to at 100 MHz, input att. 30 dB, temperature 18° to
28°C
{after tuning of Preselector at bands 1 —/1+)

after calibration
LOG: £0.3dB(0to —20dB, RBW=1MHz)
+1dB(0to —60dB, RBW=100kHz)
+1.5dB(0to —80dB, RBW=10kHz)

LIN : +5% {to a reference level)

www.valuetronics.com
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SECTION1 GENERAL

Table 1-5

MSB604A Specifications (4/18)

2.2.5

2.2.6

2.2

Dynamic range

(1} 2nd harmonics distortion

(2) Two-signal third-order
distortion

Spurious
(1} Image response

(2) Multi-response

Sweep

{1) Sweep time
Setting range

Accuracy

(2) Sweep mode
(3) Trigger switch
{4) Trigger source

(6) Gate mode
Setting Range

= ~—70dBe (5 to 800 MHz, band 0, mixer input level

~30dBm)

= — 80 dBe (800 to 850 MHz, band 0, mixer input level
—30dBm)

= —90dBc (850 MHz to 2.1 GHz, band 1 —, mixer input level
~10dBm)

Frequenecy difference between two signals= 50 kHz, mixer
input level —30 dBm

= ~70dBe (10 to 50 MHz)

& —85dBe (50 MHz to 2.1 GHz)

=-70dBe

Bands1-/1+
= —~T70dBe

20msto 1000 s

{Trace-Freq., Data poinis: Normal)
50 ms fo 1000 s at other conditions
1 10% (20 ms to 200 5)

+15% (200 to 1000 s)

CONTINUOUS, SINGLE
FREE RUN, TRIGGERED
VIDEO, LINE, EXT (£ 10 V), EXT (TTL)

OFF, RANDOM sweep mode
GATE DELAY : 0Oto65.5ms (1 usstep)
GATE LENGTH : 20 us to 65.5 ms

{1 psstep, GATEEND | INT)

GATE END : INT/EXT

wwviwzvaluetronics.com




Table 1-5

SECTION 1 GENERAL

MS8604A Specifications (5/18)

228

2.2.9

2.2.10

2.2.11

2.2.12

Time axis waveform dispiay

(1) Sweep time
Setting range

(2) Delaytime
Setting range

{3) Amplitude display
resolution

Detection mode

Number of data points
AM/FM demodulation
Auxiliary inputs/outputs
terminal

(1) IF output 21.4 M1iz

{2) Y output

{3) External trigger input
Input1:

Input 2:

50, 100 to 900 ws (Data point: NORMAL, One most
significant digit can be set)

1 ms to 1000 s (Data point: NORMAL, Two most significant
digits can be set)

100, 200 to 800 ws (Data point: DOUBLE, One most digit
can be set in even number)

1 ms to 1000 s (Data point: DOUBLE, Two most significant
digits ean be set in even number)

Pre-trigger : —time spante 0s(in 1 point steps)
Posttrigger : 0sto65.5 ms (inl us steps)

50 us t0 49 ms, 10 bits (0.1% of Full scale)
50 ms to 1000 s, 14 bits (0.01% of Full scale)

POSPEAK, SAMPLE, NEG PEAK

NORMAL : 501 points
DOUBLE : 1002 points

Demodulated waveform display and monitor of a
demodulated audio signal with a built-in speaker

~10dBm 2 dB {an the top of the screen display, with the
output terminated with a 50 { terminator), BNC connector

0te05V 01V

(at range between the top and the bottom lines of the screen,
LOG 10dB/div, LIN: 10 %/div, 100 MHz and with the output
terminated with a 75 { terminator), BNC connector

Max. 210V

(0.1 V sieps, Rising/{alling edge, selectable and Pulse width
10 ps), BNC connector

TTL level

(Rising/{alling edges, selectable and Pulse width 10 usj,
BNC connector

www.valuetronics.com
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SECTION 1 GENERAL

Table 1-5 MS8604A Specifications (6/18)

3 POWER METER

3.1 Frequency range 100 kHz t0 5.5 GHz

3.2 Level range —20to +20dBm

3.3 Insirument accuracy +0.5%

3.4 Zero set £0.5% of Fulil scale at the most sensitive range (100 4W
range)

3.5 Zero shift between ranges. £ 0.2 % of Full scale after zero setting at the most sensitive
range

3.6 Calibration oseillator Frequency : 50 MHz
Output : 1.00mW

Accuracy : *1.2%

3.7 Applicable sensor MA4601A

wwwiavaluetronics.com



SECTION1 GENERAL

Table 1-5 MS8604A Specifications (7/18)

4.1

4.1.1

TRANSMITTER
MEASUREMENT

Personal Digital Cellular
(PDC)

Modulation/freq.
measurement

{1) Frequency range

{2} Inputlevel range

{3y Carrier freq.
Accuracy

{4) Modulation precision
Accuracy

(5} Origin offset
Accuracy

(8) Transmission rate
Accuracy
Measuring range

(7} Waveform display

{8) Measurement time

Option 11
Specifications below are guaranteed after pressing a key for
optimizing an internal level.

400kHz t0 2.1 GHz

~10 to +40 dBm (Average power of 4 burst signal)#1
*1 Down to a level by 20 dB lower than above level can
be measured when using a low-power input

terminal.

+ (Accuracy of the reference oscillator +1 Hz)

+ (2% of an indicated value + (.5%}

+ 0.5 dB (to a signal level of — 30 dBe)

+1ppm

42 kbps =100 ppm

Constellation display

=1 s (except for transmission rate measurement)
%3 s (Transmission rate measurement)

www.valuetronics.com
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SECTION 3

GENERAL

Table 1-5

MS8604A Specifications (8/18)

4.1.2

4.1.3

Amplitude measurement
{1) Frequency range
{2} Inputlevel range

{3) Transmission power

(4) Carrier-off power
Normal mede
Wide dynamic range
mode

(5} Rise/fall characteristie

(6) Measurement time

(7) Impedance

QOccupied bandwidth
measurement

{1) Frequency range
{2) Inputlevel range

(3) Measurement
Standard mode

High-speed mode

10 MHz o 2.1 GHz
+10 t0 +40 dBm (Average power of a burst signal)

Accuracy: +10% (when using a high-power input and
after calibration with MA4601A power sensor)

£ 65dB
Average noise level : = —60dBm
{106 MHz=Freq.=2.1 GHz)
(Measurement range is = 95 dB for 3 W input af average

Measurement range

power within burst signal.)

Displays Rising/failing edges while synchronizing
modulation data of characteristic a signal measured.

=1ls

500
VSWR: =12

10 MHz to 2.1 GHz

+10 to -+ 40 dBm (Average power of a burst signal)

Measurement Displays resuits of occupied bandwidth
calculation after measuring a signal
with Spectrum analyzer

Measurement time : Approx. 12 s in full rate and when the
number of data poini is set to Normal

Measurement, ; Displays results of occupied bandwidth
caleulation after Fourier transform of a
signal under measurement

Measurement time: =1s

wwwitvaluetronics.com




SECTION 1 GENERAL

Table 1-5 MS8604A Specifications (9/18)

4.1.5

Adjacent Channel Leakage
Power Measurement

{1} Frequency range
{2} Input level range

(3} Measurement

Standard mode

High speed mode

{4) Measurementrange

Standard mode

High speed mode

Spurious Measurement

(1) Frequency range

(2) Inputilevel range

{Transmission power)

(3) Measurement range

100 MHz to 2.1 GHz

+10 to +40 dBm (Average power of a burst signal)

Measurement: Displays results of adjacent channel
leakage power calculation after
measuring a signal with Spectrum
analyzer.

Measurement time : Approx. 13 s infull rate and when the
number of data points is set to Normal
in All mede

Measurement : Displays results of adjacent channel

leakage power measured through a

built-in filter (Nyquist filter),

Measurement time: =1.55

Z 60 dB (50 kHz offset)
£ 65 dB {100 kHz offset)
2 60 dB {50 kHz offset) ¥2
£ 65 dB {100 kHz offset)*2
*2 In High speed mode, ratio of Average power of a
burst signal to Average value of adjacent channel
leakage power at burst-on time

10 MHz to 8.5 Giiz
except frequency range of 1 MHz of a carrier freq.

+10 %0 +40 dBm (Average power of a burst signal)

=Z65dB {10 MHz to 1.7 GHz)
=75dB (1.7 t0 8.5 GHz)
Atecarrier frequency range 800 MHz to 1.7 GHz

www.valuetronics.com
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SECTION 1

GENERAL

Table 1-5 MS8604A Specifications (10/18)

4.2

4.2.1

Personal Handy Phone (PHS)

Modulation/{req.
measurement

{1) Frequency range

(2) Inputlevel range

(3) Carrier freq.
Accuracy

(4} Modulation precision
Accuracy

(5) Origin offset
Accuracy

{6) Transmissionrate
Accuracy
Measuring range

(7T) Waveform dispiay

(8 Measurement time

Option 12
Specifications below are guaranteed after pressing a key for
optimizing an internal level.

16 MHz 10 2.1 GHz

—10to -+ 40 dBm (Average power of a burst signal)*3
*3 Down toalevel by 20 dB lower than above level can
be measured when using a low-power input

t{erminal.

*+{Accuracy of the reference oscillator + 10 Hz)

4 (2% of an indicated value +0.7%)

T 0.5 dB {to a signal level of —30dBc)

+1ppm

384 kbps £ 100 ppm

Constellation display

= 1 s (except for fransmission rate measurement)
=2 s (Transmission rate measurement)
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Table 1-5

SECTION1 GENERAL

MS8604A Specifications {11/18)

4.2.2

4.2.3

Amplitude measurement
(1) Frequency range
(2) Inputlevelrange

(3} Transmission power

(4) Carrier-off power
Normal mode
Wide dynamic range
mode

(5} Rise/fall characteristic

(6) Measurement time

(7y impedance

Occupied bandwidth
measurement

(1} Frequency range
(2} Inputlevel range

(3} Measurement
Standard mode

High-speed mode

10 MHz to 2.1 GHz
+10 to +40 dBm (Average power of a burst signal)

Accuracy : %10 % (when using a high-power input and
after calibration with MA4601A power sensor)

Z55dB

= —50dBm

(160 MHz= Freq.= 2.1 GHz)
{Measurement range is £ 69 dB at 10 mW input of average

Measurement range
Average noise level

power}, (Burst average power: 80 mW)

Displays Rising/falling edges while synchronizing
modulation data of characteristic a signal measured.

=1ls

50 0
VSWR:=1.2

10 MHzt02.1 GHz

+10 to + 40 dBm (Average power of a burst signal)

Measurement ; Displays results of occupied bandwidth
calculation after measuring a signal
with Spectrum analyzer
Measurement time : Approx. 4 s in full rate and when the
-number of data point is set to Normal
Measurement : Displays results of occupied bandwidth
calculation after Fourier transform of a
signal under measurement

Measuremenitime: =15

www.valuetronics.com
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SECTION 1 GENERAL

Table 1-5 MS8604A Specifications {12/18)

4.2.4 | Adjacent Channel Leakage
Power Measurement

{1} Frequency range 100 MHz t0 2.1 GHz
(2) Input levelrange 4+ 10 to +40 dBm (Average power of a burst signal)

(3} Measurement
Standard mode Measurement : Displays results of adjacent channel
leakage power calculation after
measuring a signal with Spectrum
anaiyzer.

Measurement time : Approx. 5 5 in full rate and when the
number of data points is set to Normal
in All mode

High-speed mode Measurement: Displays results of adjacent channel

leakage power measured through a

built-in filter (Nyquist filter).

Measurementtime: =1.5s

(4} Measurement range

Standard mode 2 60 dB (600 kHz offset)
Z 60 dB (900 kHz offset)
High-speed mode = 60dB (600 kHz offset)¥4

Z 60 dB {900 kHz offset)*4
*4 InHigh-speed mode, ratio of Average power of a
burst signal to Average value of adjacent channet
ieakage power at burst-on time

4.2.6 | Spurious Measurement

{1) Frequency range 10 MHz t0 8.5 GHz
except frequency range of 50 MHz of a carrier freq.

{2) Inputleveirange - - + 10 to +40 dBm (Average power of a burst signal)
(Transmission power)

{3) Measurement range Z60dB (10 MHz to 1.7 Glz)
Z70dB (1.7 to 8.5 GHz)
At carrier frequency range 800 MHz to 2.1 GHz

wwwnvaluetronics.com




SECTION 1 GENERAL

Table 1-5 MS8604A Specifications (13/18)

4.3

4.3.1

North American Digital
Cellular (NADQO)

Modulation/freq.
measurement

(1) Frequency range

(2) Inputlevelrange

{3) Carrier freq.
Accuracy

{4} Modulation precision
Accuracy
Range

{5) Origin offset
Accuracy

(6) Transmission rate
Accuracy
Measuring range

(7y Waveform display

(8) Measurement time

Option 13
Specifications below are guaranteed after pressing a key for
optimizing an internal level.

400 kHz to 2.1 GHz

~10 to + 40 dBm (Average power of a burst signal)¥1
#1 Down to a level by 20 dB lower than above level can
be measured when using a low-power input

terminal.

+(Accuracy of the reference oscillator+ 1 Hz)

+{2 % of an indicated value+ 0.5 %}
0te12.5%

+0.5dB (to a signal level of — 30 dBc)

+1ppm
48.6 kbps £ 100 ppm

Constellation display

=1 s (except for transmission rate measurement)
=3 s (Transmission rate measurement)

www.valuetronics.com
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SECTION 1

GENERAL

Table 1-5

MS8604A Specifications (14/18)

4.3.2

4.3.3

Amplitude measurement
(1) Freqguency range
{2) Inputlevel range

(3) Transmission power

(4) Carrier-off power
Normal mode
Wide dynamic range
mode

(5) Rise/all characteristic

(6) Measurement time

{7} Impedance

Occupied bandwidth
measurement

(1} Frequency range
(2) Inputievel range

{3) Measurement
Spectrum analyzer

mode

High-speed mode

10 MHz o0 2.1 GHz
+ 10 to +40 dBm {Average power of a burst signal)

Accuracy: T 10% (when using a high-power input and after
calibration with MA4601A power sensor)

Measurement range: =65dB
Average noise level 1 = —~60dBm

(100 MHz=Freq.= 2.1 GHz)
(Measurement range is 2 95 dB at + 36 dBm input of
average power of a burst signal.)

Displays Rising/falling edges while synchronizing
modulation data of characteristic a signal measured.

=1s

50 0
VEWR: =12

10 MHz to 2.1 GHz

+10 to + 40 dBm (Average power of a burst signal)

Measurement : Displays results of occupied bandwidth
caleulation after measuring a signal
with Spectrum analyzer

Measurement time : Approx. 12 s in full rate and when the
number of data point is set to Normal
Measurement: Displays resuits of occupied bandwidth
calculation after Fourier {ransform of a
signal under measurement

Measurementiime: =1s
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SECTION 1 GENERAL

Table 1-5 MS8604A Specifications (15/18)

4.3.4

4.3.5

4.4

Adjacent Channel Leakage
Power Measurement

{1} Frequency range
(2) Inputlevelrange

(3) Measurement
Spectrum analyzer
mode

High speed mode

{4) Measurement range

High speed mode

Spurious Measurement,

(1) Frequency range

(2) Inputlevel range
{Transmission power)

(3) Measurement range

/@ input
{1) Inputlevel range
{2} Input impedance

(3) Measurement items

100 MHz to 2.1 GHz

+10to +40 dBm {(Average power of & burst signal)

Measurement: Displays results of adjacent channel
leakage power.caleulation after
measuring a signal with Spectrum
analyzer.
Measurement time ; Approx. 13 s in full rate and when the
number of data points is set to Normal
Measurement Displays results of adjacent channei
leakage power measured through a
built-in filter (Nyquist filter).

Measurementtime: =2s

£ 30dB (30 kHz offset)*2
2 60 dB (60 kHz offset)*2
Z 65 dB (90 kHz offsef) ¥2
*2 In High speed mode, ratio of Average power of a
burst signal to Average value of adjacent channel
leakage power af burst-on time

10 MHz to 8.5 GHz
except frequency range of =1 MHz of a carrier freq.

+ 10 to +40 dBm (Average power of a burst signal)

=2 65dB (10 MHz to 1.7 GHz)
2 76dB (1.7 t0 8.5 GHz)
At carrier frequency range 800 MHz to 1.7 GHz

Option 3
3.3t0 1.5V peak
5 kQ, AC/DC coupling (switchable)

Modulation, Amplitude, Occupied frequency bandwidth

www.valuetronics.com
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SECTION 1T GENERAL
Table 1-5 MS8604A Specifications {16/18)
5 OTHERS
5.1 Display 840400 dots, 9-inch EL
5.2 Inputs/outputs on the rear Reference oscillator input : 10 MHz 210 Hz,
panel 2t05 Vp-p, =250 &,
BNC connector
Reference oscillator
buffer ouiput : 10 MHz,
2 to 3 Vp-p (200 ¥ terminator),
BNC connector
Separate video output : Compatible to UA455A,
8-pin connector
5.3 External memory One slot for a memory card, Data Storage unit MC8104A
can be used.
5.4 Save/recall Built-in memory (4 sets of spectrum and TX test conditions},
Can save/recall setiing conditions on a external memory
(PMC card)}
5.5 Direct plotting Can hard-copy data on the CRT through GPIB.
5.6 External eonfrol

(1) GPIB 1
(IEEE 488.2)

(2y GPIB2
(IEEE 488.1)

(3) /O port

{4) RS-232C
(Option 02)

The device is specified as a device, can be controlled by an
external controller, and all funetions except a power switch
can be controlled. Can control other instrumentsasa
controlier when using PTA.

SH1, AH1, T8, L4, BR1, RL1, PPO

DC1, DT1,Co0(C1,C2, C3 and C24 when using PTA)

The mainlrame is specified asg a controller, which controls
external instruments as a controller.
SH1, AH1,T6, L4, SR, RLO, PPO
DCO,DTo,C1,02,C3,C4,C28

Ouiput port A/B o B-bit (T'TL level)
Input/Output port C/D © 4-bis (TTL level)
Exclusive port © 3-bit (TTL level)
Control signal o 4 (1TTL level)
+5 V output : max. 50 mA

The mainframe is specified as a controller, which controls

external instruments.

wwwivaluetronics.com




SECTION1 GENERAL

Table 1-5 MS8604A Specifications (17/18)

5.7

PTA
(1) Language

(2) Programming
(3) Program memory

(4) Programming capacity

PTL : High level language similar to BASIC (interpeter)

Can be edited using an external keyboard on the main {frame
EL.

Memorable on a memory card or on the MC8104A and Up-
load/Down-load is possible from a PC.

900 k bytes (including valiable area)

www.valuetronics.com
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SECTION1 GENERAL

Table 1-5 MS8604A Specifications (18/18)

6 Dimensions, mass, power
6.1 Dimensions 221.5 H X426 Wx451 Dmm
6.2 Mass =2Tkg
6.3 Power 47.5t0 63 Hz, S 500 VA
8510 132 Vac (100 Vac system)
170 to 250 Vac (200 Vac system)
7 Temperature range G°1050°C
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SECTION 2
PREPARATIONS BEFORE USE

This section explains the preparations and safety procedures that should be performed before using the
MS8604A. The safety procedures are to prevent the risk of injury to the operator and damage to the
equipment. Insure that you understand the contents of the pre-operation preparations before using the
MS8604A. For the GPIB cable connection and the GPIB address setting, refer to the separate GPIB
operation manual.

TABLE OF CONTENTS
2.1 Installation Site and Environment Conditions ... ... i i 2-3
2.2 SafetyMeasures ............ ..., P 2-4
B B ol o V=Y o o SO 2-4
2.2.2  Maximum reverse power to RF Qutput connector ... ... . ... ... ... .. 2-5
2.3 Preparations before POwWer-on . ... e 2-6
2.3.1  Protective grounding ... .. o e 2-7
232 Replading fuse ... ... e 2-8
2.4  Precautions for Handling StorageMedia ... ... ..o i i 2-10
241 Floppy disks . e e 2-10
2.4.2 Plug-inmemory cards (PMO) ... e 2-11
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SECTION2 PREPARATIONS BEFORE USE

2.1 Installation Site and Environmental Conditions

The MS8604A operates normally at temperatures from 0 to 50 °C. However, for the best performance,
the following locations should be avoided.

# Where there is severe vibration

& Where the humidity is high

® Where the equipment will be exposed to direct sunlight
® Where the equipment will be exposed to 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

If the MS8604A is used at normal temperatures after it has been used or stored
for a long time at low temperatures, there is a risk of short-circuiting caused by
condensation. To prevent this risk, do not turn the power on until it has been
alfowed to dry out sufficiently.

Fan clearance

To suppress any internal temperature increase, the MS8604A 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 obstruetions so that fan ventilation is not blocked.

10 cm min / k
© o >< Do not use the

- — // \ <tfpmn getc;t;ig:ent on
%
N 7

Internal fan

[o]

o]

-

www.valuetronics.com 2-3




SECTION 2 PREPARATIONS BEFORE USE

2.2 Safety Measures

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

2.2.1 Power-on

WARNING

® Before power-on: The MS8604A must be connected to protective ground.
If the power is turned on without taking this
countermeasure, there is a risk of receiving a accidental
electric shock. In addition, it is essential to check the
power supply voltage, If an abnormal voltage that
exceeds the specified value is input, there is a
accidental risk of damage to the M58604A and fire.

® During power-on: To maintain the MS8604A, sometimes it is necessary to
make internal checks and adjustments with the top,
bottom or side covers removed while power is
supplied. Very-high, dangerous voltages are used in
the MS8604A, if insufficient care is taken, there is a risk
of a accidental electric shock being received or of
damage to the equipment. To maintain the MS8604A,
request service by a service personnel who has received
the required training.

In the following, special notes on safety procedures are explained for sections other than Section 2.
To prevent accidents, read this section together with the related sections before beginning operation,

wwid.valuetronics.com




SECTION 2 PREPARATIONS BEFORE USE

2.2.2 Maximum reverse power to RF Output connector

FRRE i AHE o3 TR M

Low Power input

50§32
100 Hz-8.5 GHz

www.valuetronics.com

CAUTION

The MS58604A has not a power protective
circuit from excessive power. The upper limit
values are 10 W (High Power Input) and 100
mW (Low Power Input). Never apply power
more than these value.

#igh Power input
50§}
100 Hz-8.5 GHz
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SECTION 2 PREPARATIONS BEFORE USE

2.3 Preparations before Power-on

The MS8604A operates normally when it iz connectedrto an **Vae + 10 % or —15 % AC power supply.
To prevent the following problems, take the necessary procedures described on the following pages
before power is supplied.

® Accidental electric shock
® Damage caused by abnormal voltage
¢ (round current problems

Note: @ The voltage and current ratings are indicated on the rear panel when the instrument is
shipped from the factory.

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

To protect the operator, the following WARNING and CAUTION notices are attached to the rear panel
of the MS8604A.

CAUTION AN

NO OPERATOR SERVICE- FOR CONTINUED FIRE

ABLE PARTS INSIDE. PROTECTION REPLACE
REFERSERVICING TO ONLY WITH SPECIFIER
QUALIFIED PERSONNEL. TYPE AND RATED FUSE.

N

WARNING

Disassembly, adjustment, maintenance, or other access
inside this instrument by unqualified personnel should
be avoided. Maintenance of this instrument should be
performed only by Anritsu trained service personnel
who are familiar with the risks 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 possibly of
damage to precision components.

Always follow the instructions on the following pages.

wwi.valuetronics.com




SECTION 2 PREPARATIONS BEFOREUSE

2.3.1 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 MS8604A
is connected to ground potential. As a result, it is not necessary to connect the FG terminal to ground.

(2) Grounding with frame ground (FG) terminal

WARNING p———
| -——— Fuse holders
If power is supplied without protective P

grounding, there is a risk of accidental

electric shock. When a 3-pole power-
supply outlet is not available, the
protective frame-ground {FG) terminal
on the rear panel must be connected to ®@

ground potential before power is T

supplied to the MS8604A. EEYEIEZZTN

Label indicating
protective ground
terminal

Frame ground terminal ;
To prevent accidental electric shock,
connect this terminal to ground potential

When there is no 3-pole ac power-supply outlet, the protective frame-ground {(FQ) terminal on the rear
panel must be connected direetly to ground potential.

. 2-7
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SECTION2 PREPARATIONS BEFORE USE

2.3.2 Replacing fuse

WARNING

@ If the fuses are replaced while power is being 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.

e 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 MS8604A being
damaged by the abnormal voltage. Before supplying power again after
changing the fuses, check that the protective grounding described previously
is still connected, and check that the AC power supply voltage is suitable.
Then, set the power switch to ON.

CAUTION

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

e 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 toolong.

o [If the voltage and current rating of the fuses is incorrect, when an
abnormality occurs again, the fuses may not blow with a consequent risk of
damage to the equipment by fire.

wwA¥.valuetronics.com




SECTION2 PREPARATIONS BEFORE USE

The MS8604A with standard accessories has two spare *** A fuses. The fuses are mounted in the fuse
holder as shown in the figure below and must be replaced if they blow. If the fuses must be replaced,
locate and remedy the cause before replacing the blown fuses. In addition fo this fuse replacement,
make sure that each item shown in the table below is properly selected for the power supply system.

Power supply] VOLTAGE Line-voltage | Fuse rating Fuse ratin Fuse name Model/
system SELECT rating plate plate 9 Order No,
100 Vace AC100V 85 - 132V TB.3A 6.3A,250V | T6.3A250V F0014
200 Vac AC200V 170 — 250V T63A 6.3A,2560V | T6.3A250V F0014

e _Fuse holder
Line-voltage rating plate

\ - Fuse rating plate

BEEYH ***AI

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

Step Procedure

1  Set the front-panel [Power] switch to standby and the rear-panel [Line} switch to OFF. Then,
remove the power cord from the power-supply ocutlet.

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

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

4  Return the fuse eap with fuse to the [use holder and fasten it by turning it clockwise with the
flat-bladed screwdriver.
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SECTION 2 PREPARATIONS BEFORE USE

2.4 Precautions for Handling Storage Media

CAUTION

Storage media such as the plug-in memory card or floppy disk should never be
removed from the equipment (MS$8604A/MC8104A) while it is being accessed
{while the Busy famp on the equipment is lit}, since this may damage the media.

The MSBB04A uses plug-in memory cards (PMC) as the storage media for data and programs. In
addition, floppy disks {in the MC8104A Data Storage Unit as a peripheral device) can be used.

If an error is made in handling these storage media or an accident occurs, data may be lost. Anritsu
recommends that yvou always back-up your data.

ANRITSU WILL NOT BE HELD RESPONSIBLE FOR LOST DATA.
ltems that should be noted about handling floppy disks and PMCs are explained below,

2.4.1 Floppy disks

CAUTION

e Store disks under the specified environmental conditions and do not use
them in very dusty focations.

* Do not expose disks to magnetic fields and do not bend them.

If the contents of the above CAUTION are not observed, reading and writing of floppy disks may be
impossible so please pay attention o them.
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SECTION 2 PREPARATIONS BEFORE USE

2.4.2 Plug-in memory cards (PMC)
The following items are explained for plug-in memory cards (PMCs).

# Inserting PMC into MS8604A slot

# Precautions for handling PMC

¢ Using the cap

® Battery Installation and Replacement Method

® Using the write-protection switch (only for SRAM PMCs)

(1) Inserting PMC into MS8604A slot

CAUTICN

If the PMC is forcibly inserted, the PMC connector pins may be damaged. Insert
the PMC as shown in the diagram below.

w» Battery PMC
e Busy

O P U P .
; @O The edge with green triangular mark must be at the ;

i top.

;

1@ Hold the PMC to the MS8604A insertion slot and
Z check that the arrow mark on the top edge of the
i PMC matches the arrow mark on the MS8604A.

§

i @ Insert the PMC straight into the slot until it is

; firmly in position.
3

| Note: If the PMC is forced into the slot, the PMC
5 connector may be damaged.

Insert the PMC into the MS8604A slot correctly according to the above procedure.
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SECTION 2 PREPARATIONS BEFOREUSE

(2) Precautions for handling PMC
1) Do notdrop or bend the PMC or subject it to strong mechanical shock.
2) Do notlet the PMC get wet,
3) Do not expose the PMC to high temperatures or humidity, or to direct sunlight.
4) Do notinsert anything into the PMC connector.
5) Do not let foreign material or dust enter the PMC connecior.
6} Do notinsert anything other than the specified PMC into the PMC siot.

7} The 128, 256 and 512 KB PMCs are shipped without the battery installed so use them after
installing the supplied battery.

8} The life of the PMC battery at normal temperature is shown in the table below. If this battery
life is exceeded, saved data and programs may be lost. We recommend that the battery be
replaced before the listed battery life expires.

As the following diagram shows, a line is provided on the rear side of the PMC for entry of the
scheduled baitery replacement date. After battery has been installed, we recommend that you
refer to this table and enter the scheduled battery replacement data on the PMC.

Memory Battery
PMC type capacity life Battery CAUTION
Bitb B (3201 b HSERIA
BS32F1-C 32KB 5 years Battery life : About 5 years
approx.
{at room temperature)
i1 BSB4FL-C B4 KB | 5years BBEBEONILT, 7391 -RETEHR
approx. EEBLTT &0,
BR2325 Battery replacement must be done by inserting
BS128F1-C 128 KB |43 years the card into the instrument while the power is on.
approx. B gBR232SEMALTT A4,
N . Use only BR2325 battery.
BS2561'1-C | 256 KB | A2 years BWoLavsEEALY. FHEFRVIE,
approx.
Do notdrop or bend.
BS512F1-C 512 KB 1.1 years EIEES OERBHICESERVI L,
approx. Do not expose to extreme temperature
arwetness.
e -
§ After installing the battery, insert the ’
: scheduled battery replacement date | SEEETETFEY
i on thisline i attery replacement Schedule
.‘-,... ............................ ....—; Date :

The MS8604A has a red ‘Batlery’ lamp for monitoring the built-in battery voliage.
When this lamp lights red, replace the discharged battery prompily.
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SECTION2 PREPARATIONS BEFOREUSE

(3) Using the cap
Since the cap prevents the PMC from being inserted upside-down, it should be mounted whenever the
PMC is used. However, it should be removed in the feilowing cases:

® When the following type of PMC insertion slot is used, the cap should be removed.

4
| i
PMC : Notgr  When the insertion slot has a PMIC :
: small rectangular appendage on > :
PMC w ' the bottom or right sides, as !
_ { shown below, the cap should be :
{ ;

t 1

] i

t i

" 1

d

used

1t is necessary to remove the cap when installing or replacing the battery.
{ Removing the cap ]

Position the PMC back-side up (such that the CAUTION faces upwards) so that the cap can be easily
removed.

While slightly lifting the cap protection {(as
indicated by the dotted line), push the tap in
the direction of the allow

Protection
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SECTION 2 PREPARATIONS BEFORE USE

(4) Battery Installation and Replacement Method
B Installing the battery (only for SRAM PMCs)

When using the PMC, be certain to install the lithium battery that has been included. When installing
the battery, turn the PMC back-side up (so that CAUTION faces upwards), and foliow this procedure:

(D Take the cap off the PMC.

@ Release the battery holder lock, and remove
the battery holder.

@ Turn the lithium-battery so that the + side
faces up, and install the battery in the battery
holder.

@ Insert the battery holder into the PMC, and
engage the battery holder lock.
Then remount the cap.

Battery

¢ LOCK

M Replacing the battery (only for SRAM PMCs)

When replacing the batiery, first turn the instrument power ON, then mount the PMC in the
instrument, before performing the following procedure:

(Attention: PMC data will be lost, if this procedure is not fellowed.)

Step Procedure

Prepare the lithium battery.

2 Turn the instrument power ON.

W

Take the cap off the PMC, and mount the PMC in the instrument. (When mounting, align the
¥ marks.)

Release the battery holder lock.
Remove the battery holder, and replace the old battery with new one.

Reinsert the battery holder into the PMC, and engage the battery holder loci.

-~ o B

Take the PMC out of the instrument, and mount the cap.
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SECTION 2 PREPARATIONS BEFQRE USE

Turn the MS8604A power to ON.

[~ [

Insert the PMC as explained on
paragraph 2.5.2.

[

Insert a fingernail into the battery
holder groove and pull the battery holder
out.

Insert a new BR2325 battery into the
battery holder and insert the battery

[~]

hotder into the PMC.

Battery holder pam e s 4
b PMC (Plug-in Memory Card) ¢

By it e 4 A L et T e T e s e b e w et 5

Battery
(BR2323)

Use only BR2325 battery

(Positive polarity at lower side)

M lLocking Battery Holder

The PMC battery holder has a slide switch to lock it to PMC. To lock it, slide the switch to the left
with the tip of a pencil etc.

Slide switch to lock

ek <] ML

?

Battery Holder
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SECTION 2 PREPARATIONS BEFORE USE

(5) Using the write-protection switch (only for SRAM PMCs)

The write-protection switch has been preset at the factory to the “OFF” position. To enable write
protection, move the switch to the ON position with a ball point pen.

If the software for the instrument performs write protection, set the write-protection switch to the
“OFF” position.

Protection-enables ON [E tq%
Protection-disabled ON E V_%OT:E‘C:_T——‘“-I
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SECTION 3
PANEL LAYOUT AND OVERVIEW OF OPERATION

This section describes the layout, funetions, and operation of the keys, connectors, indicators, and other
parts on the MS8604A front and rear panels. For the detailed operating instructions, see Section 4.

TABLE OF CONTENTS
3.1 Panel Layout ... 3-3
3.9.1 Frontpaneikeysandrotaryknob ... 3-3
3.1.2  Front panel CONNECLOrS ... i e 3-6
3.1.3  Rearpanel [ayoul ... e 3-7
314 Panel layoul ... e 3-8
3.2 Overview 0T ODeration ... i 3-11
3.2.1 Overview of fUNCHONS .. . e 3-11
3.2.2  Overview of Operation ... i s 3-12
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SECTION3 PANELLAYOUT AND OVERVIEW OF OPERATION

3.1 Panel Layout

This paragraph describes the MS8604A keys, switches, LEDs, connectors, and other parts on the
MS8604A front and rear panels. (See Fig. 3-1 and Fig. 3-2.)

3.1.1 Front panel keys and rotary knob

This paragraph describes the type, attributes and functions of the front panel keys and the rotary knob.

. Key .
No. | Type {marking) of key attribute Function
1 ;1 Shift Momentary | Switches the function of keys with a Shift function.
The Shift function is toggled ON/OFF each time this key is
pressed.
2 {F1,F2,F3,F4, Momentary | Function keys
F5,F6 Group of keys that select and execute the corresponding
menu displayed on the EL screen.
3 | Single Momentary | Performs one measurement.
4 | Continuous Momentary | Performs continuously measﬁremenb.
5 | Main Function key Key group that selects and switches the measurement
group mode.
System Momentary| Selects system mode.
TX Test Momentary| Selects transmitter tester mode.
Spectrum Momentary| Selects spectrum mode.
0 0 U PSPPSR
) Frequency Momentary | Selects the frequency data setting function when spectrum
: mode has been selected.
! Input from this key is effective only when spectrum mode
I has been seiected.
I. _______________________________________________________________________
| Span Momentary | Selects the span data setting function when spectrum mode
| has been selected,
| Inpul from this key is effective only when spectrum mode
y has been selected.
}. _______________________________________________________________________
it Amplitude Momentary| Selects the level data setting function when the spectrum
N | mode has been selected.
: Input from this key is effective only when spectrum mode
: has been seiected.
6 | Copy Control Momentary| Selects and executes the copy function,
The following functions are switched by pressing the {Shift]
key on and off:
[Shift] OFF : Ifcopying is stopped, it is started.
iShift] ON Expands and displays the copy controi
ment.
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SECTION3 PANELLAYOUT AND QOVERVIEW OF OPERATION

Front panel keys and the rotary knob

Key

No. | Type (marking) of key attribute Function
7 Save Momentary | Selects and executes the internal memory/external
memory parameters and measurement data Recall/Save
function,
The following lunctions are switched by pressing the [Shift]
key on and off:
[Shift] OFF : Selects the Recall function.
[Shift] ON Selects the Save function.
8 |ENTRY Data input keys.
Aoy, >, < Momentary{ Moves the cursor on the EL sereen.
0,1,2,3,4,5,6,7, [Momentary| Numeric keys (ten-key pad) used in data input.
8,9,.,+/—
H ol d Momentary | BS is the back space key used in data correction during
B g data input from the numeric keys.
Held holds the key input.
The following functions are switched by pressing the [Shift]
key on and off:
[Shift] OFF : Selects the BS function.
[Shift] ON Selects the Hold function.
Valid key group Keys that enter data during data input from the ten-key
pad.
o e e e
"GHz/dBm/dB]  |Momentary | Validates data when GHz/dBm/dB units system data is
' input.
i S R
' IMHz/V/s] Momentary | Validates data when MHz/V/sec units system data is input.
P. ________________________________________________________________________
| kHz/mV/ms] Momentary | Validates data when kHz/mV/ms units system data is
{ input.
}. mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm
i [Hz/uV/ ps/Enter]|Momentary | Validates data when Hz/u/V/us units system data is input.
Step/Select Momentary] Numeric data increment/decrement keys.
VAVRYS! [A] is the numeric data increment key and {v/] is the

numeric data decrement key.

1 For input by these keys, data is validated each time it is

incremented/decremented.
These keys are also used in item seleciion.

Rotary knob

Data input knob.

When this knob is turned clockwise, the value increases
and when it is turned countereclockwise, the value
decreases,

For input by rotary knob, data is validated each time it is
incremented/decremented.

This knob is also used in item selection.
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Frontpanel keys and the rotary knob

SECTION3 PANELLAYOUT AND OVERVIEW OF OPERATION

. Key .
No. | Type {(marking) of key attribute Function
9 | Preset Momentary| Initializes the setup parameters.

10 | Local Momentary| Resets GPIB remote mode and returns to local mode.
In GPIB remote mode, the LED (Remote) lights.

11 | PTA Momentary| Turns on the PTA function.
When the PTA function is ON, the LED lights.
When the PTA function is ON, only input from the 0 to 9,

, +/—, B8, Enter, and Local keys is effective.

12 | Power switch Switches power Standby/ON when the rear panel Line
Input ON/OFF switch is ON,
In Standby mede, power is supplied to the reference crystal
oscillator only.

www.valuetronics.com
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SECTION 3 PANELLAYOUT AND OVERVIEW OF OPERATION

3.1.2 Front panei connectors

No.| Connector marking Function
13 | Keyheard Connector that connects the keyboard for program editing by PTA.
14 | PMC Slot for installing a PMC (Plug-in Memory Card) to save data.
In TX Test mode, only the setup conditions can be saved.
In spectrum mode, the setup conditions and waveform data can be
saved.
When PTA is used, PTA programs and data can be saved,
When the PMC batiery capacity becomes low, the Battery lamp (red)
lights.
While the PMC is being accessed, the Busy lamp {(green) lights.
15| 1Q INPUT Modulation analysis can be performed by applying an 1@ baseband
I Q signal to this connector. This connector is eptional.
16 | Cal Output Signal outpui for power measurement calibration,
0dBm 50 MHz
17 | Sensor Input Connects the power measurement sensor.
18 | To Power Sensor In TX Test mode, the level of the measured signal can be measured with
a power meter by connecting a power sensor to this connector,
19 | Low Power Input When the measurement signal is very low level, it is input via {his
50 connector.
100 He-8.5 GHz However, for Low Power Input, the level is not guaranteed.
100 mW Max :
29 20dB Attenuates the signal input at connector No. 21 by 20 dB and cutputs it.
21 | High Power Input Measurement signals of 10 W {440 dBm) or less are inpui via this
b (2 connector.
100 Hz-8.5 GHz
10 W Max
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3.1.3 Rear panel layout

SECTION3 PANELLAYOQUT AND OVERVIEW OF OPERATION

No. Marking Function
22 | {Fan) Instrument internal air cooling fan.
23 |10 MHz Reference signal (10 MHz) internal signal output connector and
Reference external signal input connector.
Usually, Quiput and Input are connected by a U-link.
Cutput Internal reference signal (10 MHz) output connector.
Input External reference signal {10 MHz) input connector.
Buffered Qut Reference signal (10 MHz) buffer output connector.
24 | Video Video separate signal for screen monitoring.
Output
Separate
25 | P-I/O Parallel I/0 interface connector,
26 | GPIB 2 GPIB2 interface connector.
27 1GPIB1 GPIB1 interface connector,
28 {RS8232C RS-232C interface connector.,
29 | 1§ Output Spectrum analyzer IF signal output connector.
21.4 MHz
30 [ Trigger Input connector for external trigger signal used in spectrum mode.
Inputl Input2
+10V  TTL
31 1Y Output Spectrum mode vertical axis display signal output connector,
32 | ~Line Input Power AC input switch. When this switch is turned off, the power is not
turned on even if the front panel power switch is turned on.
33 [ (Fuse) Power supply fuse. For safety, always use a fuse of the specified rating.
34 | (Frame ground When the power cord is two-core, for safety, always ground this
terminal) terminal.
35 | (Power inlet) For safety, always use a power source of the raled voitage.

www.valuetronics.com

3-7




SECTION 3 PANELLAYOUT AND OVERVIEW OF OPERATION

3.1.4 Panel layout

The front panel and rear panel layout is shown in Fig. 3-1 and Fig. 3-2.
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SECTION3 PANEL LAYOUY AND OVERVIEW OF OPERATION

3.2 Overview of Operation
3.2.1 Overview of functions
The functions of the MS8604A are divided into the following two groups:

L]

Transmitter test ... TX Testmode
The following measurements are carried out using the function menu displayed on the screen.

Modulation analysis : Carrier frequency, carrier frequency error, vector error, RMS/10
symbols/maximum value, amplitude error, phase error, origin offset, droop
factor, bit ratle, bit rate error, consteliation

RF power (with burst amplitude, rating line template) :
Slot, frame, rising edge, falling edge

QOccupied frequency bandwidth

Adjacent channel jeakage power

Spurious emissions (including harmonics)

Power meter (Note: Measures the average power.)

Spectrum  ............ ... Operates as a spectrum analyzer with frequency and time domains.

The foliowing functions are added to these two functions:

Save/recall

In TX Test mode, the measurement conditions can be saved to the MS8604A internal memory and
PMC (Plug-in Memory Card) or external MC8104A Data Storage Unit (option) PMC and FD (3.5
inch floppy disk) and can be recalled with one touch.

In spectrum mode, the waveform data can be saved, as well as the the measurement conditions.

Copy
Outputs the measured results to an external printer.

GPIB (Standard)
Remotely controls the MS8604A,

PTA (Standard)
MS8604A operation can be programmed without an external controlier using Anritsu’s original
PTA language (PTL).

Parallel I/O port (Standard)
Effective when PTA is operaled.
PTA controls external devices with a paraliel I/O interface.

RS-232C (Option)
Conirols external devices with an RS-232C interface. (When PTA operated)

1Q signal input (Option)
1Q baseband signal can be analyzed.
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SECTION3 PANELLAYOUT AND OVERVIEW OF OPERATION

3.2.2 Overview of operation

Operation begins from selection of the measurement mode (TX Test/Spectrum} by pressing the front
panel Main Function {TX Test}/[Spectrum] key.

The screen menu is then read and the desired item is selected with the front panel Cursor keys. The
candidate values table of that item is displayed at the bottom of the screen and the desired value is
selected with the Step/Select key or the rotary kneb. Numeric data is input by ten-key pad and unit
key (or [Enter] key). For setting and selection by function key, the desired function key [F1] to [F6] is
pressed,

Most operations are carried out by function key. The screen composition is outlined below.

(Operation is described in detail in Section 4. The screens and setup items and function keys flow
diagram for each screen are summarized in Appendix A Screens and Function Keys Transition
Diagram.)

Overview of sereens

® TX Test mode

Measured system selection screen MODE
—— Parameters selup screen SETUP PARAMETER
" Modulation analysis numeric digplay screen MODULATION ANALYSIS
Constellation display screen CONSTELLATION
— RF power {burst amplitude) measurement screen RF POWER
L Template input screen SETUP TEMPLATE
— Occupied frequency bandwidth
measurement screen OCCUPIED BANDWIDTH
—— Adjacent channel leakage power
measurement screen ADJACENT CHANNEL POWER
‘— Spurious emissions measurement screen SPURIOUS EMISSIONS
Spurious emissions measurement
frequency input screen SETUP FREQUENCY TABLE
Power meter screen POWER METER

# Spectrum mede
Frequency axis (spectrum) sereen  TRACE-FREQ (frequency domain)
Time axis screen TRACE-TIME {time domain)

In addition to the screens given above, there are also setup and system parameters, measurement
frequency, title, save contents directory and other character and numeric data input screens and table
dispiay screens.
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SECTION 4
OPERATION

This section describes the MS8604A Digital Mobile Radio Transmitter Tester manual operation. For a
description of GPIB remote operation and PTA operation, refer to the separate GPIB Remote Control
and PTA manuals.

TABLE OF CONTENTS
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4.2 SCreen DesCriPtioNS ... ...ttt e 4-4
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4.3.9 Powermeter (POWERMETER) ... .. . o i e 4-50
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SECTIONA4 OPERATION

4.1 Turning on the Power

Turn on the power in order of the following steps:

Step Key operation Description

1 Check that the power line voltage is the value specified and that the frame is grounded.
(See paragraphs 2.2 and 2.3.)

Line Input Power is supplied to the reference crystal
2 Rear panel On/ oscillator only. The front panel power switch
Off Standby lamp lights. The reference crystal

osciliator is siabilized by letting the MS8604A
warm up in this state for at least 30 minutes.

The front panel power switch On lamp lights.

3 Front panel power switch ‘ : 1
Power is supplied to all the circuits,

When the power is turned on, the MS8604A returns {o its stale immediately before the power was
turned off.

To initialize the panel settings, press the [Preset] key separately. (See paragraph 4.8.)
Setup begins from here.

Note: 1{a power failure occurs, after the power recovers, the MS8604A returns to its state immediately
before the power failed.
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SECTION 4 OPERATION

4.2 Screen Descriptions

The state of the screen changes according to the settings. The common items are described here.

4.2.1 TXTest mode screen
(1) Screenlayout
The composition of the measurement sereen is described here.
¢ Title display area
The type MS8604A, date and time, and user-defined title are displayed on the top left line.
¢ Screen name dispiay area

The screen name (paragraph 3.2) and specification name (PDC, etc.) are displayed on the second line
from the top left.

e Measurement error messages display area

Messages for errors generated during measurement are reverse displayed on the third line from the
top left, There are five measurement error messages as follows. These messages are shown in high
priority order.

INPUT LEVEL OVER RF input level exceeded the hardware limit.
LEVEL OVER Level too high

LEVEL UNDER Level too low

SIGNAL ABNORMAL Measurements cannot be carried out.

SYNC (or UNIQUE}; WORD NOT FOUND Syne word cannot be detected.

Other error messages are:

POWER SENSOR ABNORMAL Power sensor abnormal
(power meter screen only)
SET FREQUENCY TABLE Spurious measurement frequency not input

(Spurious measurement screen only)
® Measurement mode display area
The measurement mode is displayed on the first line from the top center.

Measure : CONTINUOUS Continuous measurement
Measure : SINGLE Single (one time) measurement

e Measurement method display area

The measurement method is displayed on the second line from the top center.

Method : STANDARD Measurement almosi conforming to RCR standard
STIY(ALL)
STD(SEPARATE)

Method . SPECTRUM Measurement by spectrum analyzer

Method : HIGH SPEED High-speed measurement by FFT (high-speed Fourler
transformation) or digital fiiter.
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SECTION 4 OPERATION

# Average number of processings display area

The specified average number of processings during average value measurement is displayed on the
third line from the top center.

Average @ ¥ ¥ (* * : Number of processings)
# Menu display area _
The titles of up to six function keys are displayed at the right side.
e Set value, directory, and measured result display area

The sét value, directory, measured result, etc. are displayed in the center of the screen, depending on
the state at that time.

8 Communication area {CMA)

The value keyed in during character or numeric data input is displayed. The value is validated by
pressing the unit key or [Enter] key.

At item selection input setting, all the menu items are displayed and the desired item is selected
with the Step/Select [\/] [\l keys or the rotary knob. When the [/l key is pressed or the rotary knob
is turned clockwise, the menu items move to the right and when the [\/] key is pressed or the rotary
knob is turned counterclockwise, the menu items move to the left and are validated.

Error messages generated during data input and ERROR and WARNING messages generated
during CAL are also displayed here. (See Appendix C.)

2 HEE-FRRIUY
& BEARERILT
LB PRl ORIV

D YA RERLUT
G WRRARIVT

@ RikEIKiIUP [
*TTU P

Q uEaIiv-Lau INTF {CMAY

(2) Cursor

e The cursor is reverse displayed and shows the setting position. However, the cursor is not displayed
in GPIB remote mode.
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SECTION4 OPERATION

(3) Function keys

® The following symbols may appear in the function key display frame.

% - Shows that a lower level function key is displayed when this function key is pressed.

—: Shows that the screen is changed by pressing this function key.

e The two selection items shown on the key label are selected alternately by funetion key.

® The double frame shows that the items on the label in the frame are selected,

e For function keys with an ENTRY frame, when data is input and validated, that value is displayed

at the key label.

wwweévaluetronics.com

Kinds of function keys

Hierarchal menu key
< Example >

*
START/SPAN

Data eniry keys
< Example >

START FREQ

it

«— COommunication area

Double {frame direct
data entry key
< Example >

2div

ENTRY frame data
entry key
< Example >

ENTRY
AVERAGE
8

Alternate scroll

selection key
< Example >
COUPLING




SECTION4 OPERATION

4.2.2 Spectrum mode screens

(1) Screenlayout

The composition of the measurement screen is deseribed here.
8 Sef value and measured value display area

The marker MKR frequency and level, RF input attenuator attenuation AT, resolution bandwidth
RB, video bandwidth VB, sweep time ST, reference level RLV, detection mode (frequency domain
only F:) positive peak detection POS, negative peak detection NEG, instantaneous value detection
SMP, and single sweep SGLSWP are displayed at the top of the screen.

During AT, RB, VB, and ST manual setting, # is displayed at the end.

For independent setting INDEPENDENT in the frequency and time domain modes, in the time
domain mode, RB and VB are displayed as RBt and VBt.

¢ Trace display area

One spectrum (frequency domain) or level (time domain) trace is displayed on the scale at the center
of the screen.

In frequency domain mode, freq is displayed at the top right of the scale and in time domain mode,
time (expanded mode time-EXP) is displayed at the top right of the scale.

In frequency domain mode, start frequency START and stop {requency STOP or center frequency
CENTER, frequency SPAN, trigger TRIGGERED, and the frequency band 0 to 2 GHz: BAND 0/1.7
to 7.5 GHz: BAND 1/6.5 to 8.5 GHz: BAND 1+ are displayed at the bottom of the scale. In time
domain mode, delay time DELAY, time span TIME SPAN, and frequency FREQ are displayed at the
bottom of the scale.

® Menu display area

The titles of up to six function keys that can be operated at that time are displayed at the right side.

(2) Function keys

The functions keys are displayed in the same format as the TX Test mode.

MKR: 4,397 GHz -82.72 d¢Bm AT 5dB RB 1MHz F:PGS
RLV:~190.0 dBm ST 200ms VB 1MHz

1

freg

- 30

- 40

- 50
- 60

- 70

O e Eae o

LI AR e 3 b RV T pae Y

i
1
\
i
1
!
i
I
l
(
:
;
H
;
1
|
I
1
1
]
wj
H
1
1
]
!

|
|
T
i

H

-106 .
START:0Hz [BAND1-] STOP:8.500GHz
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SECTION 4 OPERATION

4.3 Transmitter Test --- TX Test Mode

This paragraph describes operation when conducting transmitter tests.

4.3.1 Preparations

This paragraph describes the settings and preparations (power meter calibration and spectrum

analyzer calibration) when conducting transmitter tests.

(1) Setup

When conducting transmitter tests, set the MS8604A and transmitter under test TX as shown below.

MS58604A

Anriksus
M326048

LT @ G0 UOF

[

S |G o

Sensor input

To Power Sensor

MA4E0 1A Power Sensor

wwivaluetronics.com
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SECTION4 OPERATION

(2) Power meter calibration

To make accurate power measurements in TX Test mode, calibrate the power meter as deseribed below.

Step Key operation Description

1 _ Sets the MS8604A to TX Test mode and displays

the measured system menu screen MODE.

Note: When the system measurement setup parameter screens are displayed, press [BACK
SCREENIto ieave the screens,

2 :etc:| .

POWER METER | The POWER METER screen appears.
3 CALIBRATION
CALFACTOR F1 ’
[ SENSOR | The input screen of SENSOR CAL FACTOR is
- - _ displayed. Input CAL FACTOR displayed at the
BACK SCREEN MA4601A sensor.
4 —USER] Perform when USER CAL FACTOR is used.
= Input the connection cable loss, ete. correction
value.
5 Remove the sensor from iheﬂi‘i’l‘o Power Sensor; connector not to input.

6 [:RETURE\']
[Zi*]RO SEE] Zero calibrates the sensor.

7 Connect the sensor to the Cal Output connector (0 dBm, 50 MIz).
8 [CAL ADJUST] Calibrates the sensor.
9 Connect .t-he sensor to theq’fo Power Senspr connector.

10 {:RETURN] '
E{ETURN:I

[BACK SCREEN:! Ends the POWER METER screen.
The measured system selection screen MODE
appears.
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(3) Spectrum analyzer calibration

To make accurate measurements (occupied frequency bandwidth, adjacent channel leakage power,
spurious measurement) with a spectrum analyzer in TX Text mode, calibrate the spectrum analyzer as
described below.

Step Key operation Description

1 Displays the first page of spectrum mode SPECTRUM

function keys menu.

2 etc:l Displays the second page of the SPECTRUM function
— keys menu.

3 CAL:} Displays the CAL function keys menu.

4 ALL:] Internally calibrates the spectrum analyzer.

v

fTX Test Ends the spectrum analyzer screen and sets the

MS8604A to TX Test mode.
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4.3.2 System standard selection (MODE)
When the front panel [TX Test] key is pressed, the measured system selection sereen MODE shown

below is displayed.
MODE
PO C B
/INrItsU v
NADC -
MS 868 04A [

DIGITAL MDBILE RADIQ TRANSMITTER TESTER

§3~04-08 13:00: 00

PDC : Personal Digital Cellular
PHS : Personal Handy phone System
NADC : North American Digital Cellular

When the system specification is selected from the function keys menu, the parameter setup screen
SETUP PARAMETER corresponding to the specification is displayed.

When the [etc : F6] key is pressed from the MODE function keys menu, page 2 is displayed. When the
[POWER METER : F5] key is pressed, the POWER METER screen is displayed and power can be
measured. (See paragraph 4.3.9.)
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4.3.3 Parameter setting and measurement item setting (SETUP PARAMETER)

After setting the parameters described in item (1) below at the SETUP PARAMETER screen, select the
measurement item from the funetion keys menu

modulation analysis
power

occupied bandwidth
adiacent channel power

spurious emission/harmonic

IMODULATION ANALYSIS : F1]
[RFPOWER : F2]

[OCCUPIED BANDWIDTH : F3]
[ADJACENT CHANNEL POWER : F4]
[SPURIOUS EMISSIONS : F5]

(paragraph 4.3.4)
(paragraph 4.3.5)
{paragraph 4.3.6)
{paragraph 4.3.7)
(paragraph 4.3.8)

and perform measurement.

MSAED4A 53-07-14 LB:35:2L 1. PDC
~~ SETUP PARAMETER (PDC) -- -
(XPUT A ; . ar MGDULATION
B Termias : ANALYSIS
RF fevel B 50 diim ] Lo
SIGNAL Measuriag object . 1 MS$~COM RF FOWER
{Remp up symbol poimt = 2, Number of symbols = §385]
Chasnels per carrier : 8 {FULL RATE)
FREQUENCY zta:ui : Frfqurncr 10812:}10;0 kﬁio. 025 QGO MH: GCCURIED
spEel Epacina ’ " BANDWIDTH
SYNC WORD pritezn : USER T
ADTACENT —
0111 1 101 104 [0 ==w= == o
Seart nin?uD ’ l 0520 CHANNEL
P POWER
Trassmit timing t 0N Bazd : HBOOMHs .
SPURIOUS
EMISSICNS
Reot~Nyguist fiiter : YES
BACH SCREEN
Symbol timing iporwat=0 00} c 0. 00 aymbol
o RF LEVEL - 3G dBm B

4-12 .
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SECTION4 OCPERATION

(1) INPUT

(a} Terminal
Selects the measured signal terminal Terminal.

When IQ-AC or 1Q-DC is selected, modulation analysis and power and occupied frequency bandwidth
(high-speed mode only) measurements can be made.

Range - RF,IQ-AC,IQ-DC . - -1Qisoptional.
Initial value : RF

(b) RFLevel

Inputs the input level RF Level.

RF level setting method

Sets the level of the measured signal. For continuous wave, set the average power and for burst
wave, set the average power of the burst signal.

Range : —12t040dBm (step : 1dB) (RF input: High)
— 32 t6 20 dBm (step : 1dB) (RF input : Low)

Initial value : 30dBm (RF input: High)
10 dBm (RF input : Low)

Note: Not displayed for [Q — *3%*.

(2) SIGNAL

(a) Measuring object
Inputs the measuring object & physical channei Measuring object.
Range (PDC):

MS-CONT Mobile station (up link) control channel Mobile Station-Control
MS-COM  Mobile station (up link) communication channel Mobile Station-Communication
MS-SYNC Mobile station (up link) synchronization burst ~ Mobile Station-Synchronization
BS-CONT Base station (down link) control channel Base Station-Control

BS-COM  Base station {down link) communication channel Base Station-Communication
BS-SYNC Base station {down link) synchronization burst  Base Station-Synchronization

Initial value (PDC) :  MS-COM
Range (PHS) :
PS-CONT Personal station {up link) control channel Personal Station-Control
PS-COM . . . Personal station (up link) communication channel Personal Station-
Communication
CS-CONT Cell station (down link) control channel Cell Station-Contrel
CS-COM Cell station (down link) communication channel  Cell Station-
Communication
CONTINUOUS Centinuous wave
Initial value (PHS) : PS-COM
Range {(NADC):
MOBILE Mobile station (up link) Mobile Station Standard Burst
SHORTENED BURST Mobile station (up link) Mobile Station Shoriened Burst
BASE Base station (down link) Base Station Base

Initial value (NADC) :©  MOBILE
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PDC

When MS—%%% ig selected, signals with one burst in one frame become the measurement
objective.

When BS — *%% i5 selected, continuous wave signals become the measurement objective.
When measuring continuous wave signals modulated by PN, etc., select BS— ¥ %%,
PHS

When PS-%%% ig selected, signals with one burst in one frame become the measurement
objective.

When CS ~ %% is selected, signals with one or more CS's in the slots 1 to 4 in one frame become
the measurement objective.

NADC

When MOBILE or SHORTENED BURST is selected, signals with one burst in one frame become
the measurement objective.
When BASE is selected, continuous wave signals become the measurement objective.

(b} Ramp upsymbol point

The rising edge symbol position Ramp up symbol peint is set as shown below according to the
Measuring object.

PDC:

Measuring object Ramp up symbol point

MS-CONT

MS-COM

MB-8YNC 2
BS-CONT

BS-COM

BS-SYNC

SR S SRR T T ]

PHS: 2
NADC:

Measuring object Ramp up symbol point

MOBILE 6
SHORTENED BURST 6
BAGE —

(¢) Number of symbols

The number of analysis symbels Number of symbols is set as shown beiow according to the Measuring
object.
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SECTION 4 OPERATION

PDC:

Measuring object Number of symbols
MS-.CONT 129
MS-COM 135
MS-SYNC 72
BS-CONT 138
BS-COM 138
BS-SYNC 138

PHS : 110
NADC:

Measuring object Ramp up symbol point
MOBILE 156
SHORTENED BURST 134
BASE 162

(d} Channels per carrier

Selects the number of channels per carrier. Does not apply to PHS.
Range: 3 (FULLRATE}, 6 HALF RATE)

Initial value: 3 (FULL RATE)

(3) FREQUENCY
(a} Channel & Frequency
Inputs the channel number and frequency Channel & Frequency.
(i} Channel No.
Range: 0to 9999 (step : 1)
Initial value: 1001 {PDC/PHS), 1 (NADC)
(i1} TFreguency
Range: 100 Hz to 8.5 GHz (step : 1 Hz)
- Initial value: 940.025 000 (PDC), 1895.150 000 (PHS), 825.030 000 (NADC)
(b) Channelspacing
Inputs the frequency spacing Channel spacing.
Range: —2MHzto 2 MHz (siep : 1 Hz)
Initial value : 25.000 kHz (PDC), 300.000 kHz (P¥S), 30.000 kHz (NADC)

Note: When the channel number is changed, the frequency corresponding to the channel spacing
changes also. However, the channel number does not change if the frequency is changed. The
others do not change even if the channel spacing is changed.
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(4) SYNC WORD - - - PDC/NADC, UNIQUE WORD - - - PHS
{a} Pattern
Selects, or inputs, the synchronization word pattern.
Range (PDC):

NO, USER, 81 to S12, SS1 to 886,
91 to S12 and 8S1 to SS6 are limited by the Measuring object. The following ranges can

be selected.

Measuring object Selectable Pattern
MS-CONT S1to 512
MS-COM S1te 812
ME-SYNC 581 o0 586
BS-CONT S1to 812
BS-COM S1toS12
BS-SYNC 881 to 556
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Synchronization word pattern details are shown below.

SECTIONA4 OPERATION

item

Name

BS-CONT
BS-COM
20 bits {down link)

1 =8TA4B
2 =9D236
3 =81D75
4 =A94EA
5 =5164C
6 =4D9DE
7 =31BAF
8 = 1EL6F
9 =E712C
$10 =FBCIF
511 =8279E
512 = 98908

Mmooy in nunin

BS-SYNC
32 bits (down link)

381 = 2F94D06B

S$S2=1D4EE2B1
§83=70168FE9
$S4 =83527CAD
885 = 3678C987
$56=48D8B727

MS-CONT
MS-COM
20 bits (up link]

(down link bit reversal}

1 =785B4
2 =62DC9Y
3 =TE28A
4 =56B15
5 =AE9B3
6 =B2621
7 =CE450
8 =E1A90
S 9=18ED3
S 10 =043E0
511 =7D861
S 12 =876F7

mpmtnnnunininnn

MS-SYNC
32 bits (up link)

(down link bit reversal}

$81=D06B2r94
582 =12B11D4E
583 =8IFE97016
584 =7CAD8352
555 =C9873678
SS6=BT72748D8

User definition

USER

2 to 32 bits arbitrary combination of “0”and “17.

(Step: 2 bits)

No synchronization werd

NGO

www.valuetronics.com
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When NO is selected, synchronization word setting and detection are disabled.

When USER is selected, the user can set an arbitrary pattern. A binary image display line for user
pattern input is displayed.

Input the pattern as shown below.

[Synchronization word user pattern setting]

Step Key operation Description
1 Cursor Moves the cursor to the binary image display line
for user pattern input.
2 Cursor Specifies the 4-bits at which the pattern is to be
' set. {The cursor moves to the left and right in 4-
bit steps.)
3 o 1, 11, I'sst, /- Input the 4-bit data (or 2-bit data) while watching
[ } [ J [ } [ - j the binary image displayed in the communication
area (CMA}.
4 Validate the 4-bit data.
5 Set the next 4-bit data by repeating steps 2 to 4.

Notes: 1. If the [BS] key is pressed during data input, the character at the right end of the data
displayed in the CMA is cleared.

If — is set by [ +/=} key, succeeding bits are invalid and-- ----1is displayed.
if only two bits are set, succeeding bits are invalidand -~ ~---1s displayed.
One and three bits data cannoi be set.

For data of five or more bits, only the first four bits are set.

o e

A synchronization word up to 32 bits long can be set by left-justified continuous patiern.
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Range (PHS):

NQ, USER, 32 bit, 16 bit
39 bit and 16 bit are limited by the Measuring object. The following ranges can be

selected:

Measuring object Selectable Pattern
PS-CONT 32 hit=6B899AFD
PS-COM 32 bit=6B899AFD

18 bit=1149
CS-CONT 32 bit=50EF2993
CS-COM 32 bit=50EF2993
16 bit=3D4C _

NO, USER, synchronization word user pattern setting, etc. are the same as PDC.
Range (NADC):

NOQ, USER, Sync I te Sync6

Synchronization word patterns Sync 1 to Sync 6 details are given below.
Syne 1 = A91DE4A
Sync 2 = AGD127A
Syne 3 = CTE3COC
Sync4 = 342C3F3
Syne 5 = 13E23D1
Sync 6 = DC2EC1D

NOQ, USER, synchronization word user pattern setting, etc. are the same as PDC.

Initial value : S1=785B4 (PDC)
16 bit=E14% (PHS)
Sync 1=A91DE4A (NADC)
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by Start point
Inputs the synchronization word start position Star{ point,
Range (PDC):

Can be input only when SYNC WORD Pattern is USER.
When SYNC WORD Pattern is USER, the setting range becomes as follows according to

the Measuring object:

Measuring object Start point (step: D
MS-CONT 2t0(131-X)
MS-COM 210 (137 -X)
MS-SYNC 29 t0 (101 —X)
BS-CONT 2 t0{140-X)
BS-COM 210 (140~ X)
BS-SYNC 2t0 (140 —X)

(X == Number of synchronization word symbols)

Note: When a Measuring object setting change makes the current set value no good, the
initial value is set.

Range (PHS):

Can be input only when UNIQUE WORD Pattern is USER.
When UNIQUE WORD Pattern is USER, the setting range becomes as follows according
to the Measuring object:

Measuring object Start peint (step: 1)
PS-CONT 2t0{(112-X)
PS-COM 2t0{112—-X)
CS-CONT 2t0{112~X)
C3-COM 2t0{112-X)
CONTINUOUS Cannot be input

(X = Number of synchronization word symbols)

Note: When a Measuring object setting change makes the current set value no good, the
initial value 15 set.

Range (NADC):

Can be input only when SYNC WORD Pattern is USER.
When SYNC WORD Pattern is USER, the setting range becomes as {ollows according to
the Measuring object:

Measuring object Start point (step: 1)
MOBILE 6 to (156 - X)
SHORTENED BURST Bto(134-X)
BASE 0to (162 X)

{X = Number of synchronization word symbols)

Note: When a Measuring object setting change makes the current set value no good, the
initial value is set.

Initial value: 59 (PDC), 8 (PHS), 14 (NADC)
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Ramp up symbol point, Number of symbols, and SYNC WORD (UNIQUE WORD) Start point are
described with a PDC mobile station (up link) communication channel MS-COM as an example,

280/2 = 140 symbois

R | P TCH sw | cc| Fe TCH G
SACCH : Data
4 | 2 112 20| 8 8 112 6

Number of symbols
= 135

Burst amplitude
waveform

0 |Rampup SW Start point
symbol point ;b

4(R)/2 = 2 symbols 4(R) + 2(P) + 112{TCH)/2 = 59 symbois

Ramp up symbol point, Number of symbols, and SYNC WORD (UNIQUE WORD) are used on the
modulation and power measurement screens.

(5) Root-Nyquist filter

Selects Lhe MS8604A receive filter at modulation analysis measurement. When NO 1s selected, the
receive filter characteristic becomes flat.

Range: NO, YES
Initial value: YES

(6) Symboitiming

Used when a symbol timing in the MS8604A is changed in modulation analysis and RF power
measurement.

Range: —0.20to +0.20 {step: 0.01)

Initial value: 0.00
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(7) Transmittiming (PDC)

Set ON/OFF of transmission {iming measurement.

Range: OFF, ON
Notes: 1. Can be set when the Measuring object is BS—*%% and SYNC WORD is other than NO or
USER.
9. The transmission timing of the mobile station for the base station can be measured by
setting to ON.

(8) Band (PDC)
When measuring the transmission timing , set the sysytem frequency band.

800 MHz : 800 MHz band
1500 MHz : 1500 MHz band

(9) SLOT (PHS)
{a) CSsloi number
Sets transmission of the slots to ON/OFF.
Notes: 1. Can be set when the Measuring object is CS— #*%,
2. The frequencies of the slots set to transmission ON shouid be the same.
(b) active (PHS)
Sets the siot No. of analysis objective for the slot with CS set to transmission ON.
Range: lto4
Note: Can be set when the Measuring object is C5— #%%,
() PSslot(PHS)
Sets the PS slot ON/OFF corresponding to the analysis objective siot of CS.
Range : OFF, ON

Notes: 1. Can be set when the Measuring object is CS—*%% and the UNIQUE WORD Pattern is
other than NO or USER.

9. The transmission timing of PS for the analysis objective slot of CS can be measured by
setting to ON.
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4.3.4 Modulation analysis (MODULATION ANALYSIS)

The modulation analysis numeric display screen MODULATION ANALYSIS shown below is entered
by pressing the [MODULATION ANALYSIS: F1] key after setting the parameters at the SETUP

PARAMETER screen (paragraph 4.3.3).

SECTION 4 OPERATION

MSE604A 93-07~14 318313523 11}
~- MODULATION ANALYSIS (PDC) ~-

FREQUENCY
Ceavrier freguencey
Corrisr fregqueney error

MODULATION
RAMS rvecziar erzor
Firat 10 symbols RMS vecttor srroet
Peak veetor errat
Magnltude error
Phase efrrer
Origia offset
Droep fscrer

DATA (10 burst average "ON aniy}
Bit rate
Bit rete error

Measure

: CONTINUOUS

940, 025 001 © MH:

.

-45

® P

0. 001 € kHs

% {rm:}

% (rma}

%

% {rms)
deg, frms}
di

«0, 088 2 d4B/symbeol

42, 000 004 2 kbps

0.1

—meme—— PARAMETEBRS
Fregueacy

PP

|

040, 625 000 Mlls |

jevel

30 dBm‘

MGD. ANAL

-

CONSTHL-
LATION

10 BURST
AVERAGE

OFF

*
CALIBRATION

BACH SCREEN

{1) Modulation analysis

The following modulation analysis values are displayed:

{a) FREQUENCY

(1)  Carrier {frequency

Displays the carrier frequency in MHz units (step: (.1 Hz).

(iiy Carrier frequency error

Displays the carrier frequency error in kHz units (step: 0.1 Hz)

(b} MODULATION
(1)  RMS vecior error

Displays the vector error (RMS) in % (rms) units (step: 0.01 o).

(ii) First 10 symbols RMS vector error

Displays the vector error (10 symbols) in % (rms) units (step: 0.01 %).

{1i1) Peak vecior error

Displays the vector error (peak) in % units (step: 0.01 %).

(ivy Magnitude error

Displays the magnitude error in % (rms) units (step: 0.01 %).
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{(vi Phaseerror
Displays the phase error in deg. (rms) {step: 0.01 deg. (rms)).
(vi}) Origin offset
Displays the origin offset in dB units (step: 0.01dB}.
(irii} Droop factor
Displays the droop factor in dB/symbol units (step: 0.0001 dB/symbol).
{¢} DATA
[Can be measured only when [10 BURST AVERAGE: F2]is ON ]
() Bitrate
Displays the transmission rate in kbps units (step: 0.000 0001 kbps).
(iiy Bitrateerror

Displays the transmission rate error in ppm units (step: 0.1 ppimn).

(2) PARAMETERS
Displays the Frequency and RF level set at SETUP PARAMETER screen.

(3) Function keys
¢ [CONSTELLATION : Fi}
Switches to the constellation display screen CONSTELLATION. See item (4).
e [10BURST AVERAGE ON/OFF : F2]

Toggles between displaying the average of the measured value of 10 conseculive bursts and
displaying the measured value for each burst.
When ON is selected, the Bit rate and Bit rate error measured values are displayed aiso.

Initial value : OFF
¢ [CALIBRATION : F4]
Displays the CALIBRATION function keys menu for the MS8604A internal ealibration. See item
(5.
¢ [BACKSCREEN : IF6]
Returns to the high level SETUP PARAMETER screen.

(4) Constellation display

The CONSTELLATION screen is displayed by pressing the {CONSTELLATION]: F1] key for
constellation display. OFF is displayed even if ON is selected at the [10 BURST AVERAGE ON/OFF:
F2] key. 1Q separated signal is converted to magnitude 1 (for ideal signal) orihogonal coordinates. The
waveform with the origin offset removed from the measured signal is constellation displayed. The
origin offset is displayed independently at the center of the coordinates. When an 1Q signal is input,
the waveform including the origin offset is displayed.
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MSBE04A 83+07-14 18:35:21 11 ] Messure : CONTINUOUS CONSTEL
-~ CONSTELLATION (FDC) -~ *
INTER~
R .
¥ BQUE§CY POLATION
Carriar Iraguesacy srror
g, 001 0 kH: N
MODULATION ERROR SCALE
RMS rector wrror

1,35 % {rmsc)
Prak vactor werror

4, 34 X
Ofigin offant

-45, 92 dB N
CALIBRATION

S -

PARAMETERS )
Fregqueasy : i
! 940. 025 000 MHs
{RF ievel : 30 dBm

[BACK SCREEN
i

{a) Modulation analysis values
The following modulation analysis values are displayed:
() FREQUENCY Carrier frequency error
Displays the carrier frequency error in kHz units (step: 0.1 Hz).
(iiy MODULATION
& RMS vector error
Displays the vector error (RMS) in % (rms) units (step: 0.01 %).
® Peak vector error
Displays the vector error (peak) in % units (step: 6.01%).
® Origin offset
Displays the origin offset in dB units {step: 0 .01 dB).
(b} PARAMETERS
Displays the Frequency and RF level set on the SETUP PARAMETER screen.
(¢} Funciion keys
o [INTERPOLATION : F1]

Displays the following INTERPOLATE function keys menu for selecting constellation display
interpolation mode, Initial value: NON

INON : F1] Selects no interpolation mode. (Symbol points are displayed by dots.}

(LINEAR : F2] Selects linear interpolation mode.
{Symbol points are connected by a straight line.)

[4 POINT : 3]  Selects four points interpolation mode, (Space between symbol points is
curve interpolated and connected at four points.}

[RETURN] Returns to the high level CONSTEL function keys menu.
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(i) NON-INTERPOLATION

(if) LINEAR-INTERPOLATION

(iii) 4 POINTS-INTERPOLATION

wwi¥bvaluetronics.com

@ Selects no interpolation mode,
(Symbol points are displayed by dots.}

® Seleets linear interpolation mode.
{Symbols points are connected by a straight
line.)

® Selects four points interpolation mode.
(Space between symbol points is curve
interpolated and connecled at four points.)




SECTIONS OPERATION

& [ERRORSCALE : F2]

Displays the following ERROR SCALE function keys menu for selecting magnitude 1 four
symbol points and four symbol points rotated 45 degrees on the I and Q axes of the constellation
display and the size of the error circle displayed at the origin. Initial value: OFF

[6% : F1] Displays a 5 % error circie.

[10% : F2] Displays a 10 % error circle.

[20% : F3] Displays a 20 % error circle.

[OFF . F4] Clears the error circle.

[OFFSET 0/22.5 : 5] Switch the angle of the error circle for the I and Q axes.
[RETURN : F§] Returns to the high level CONSTEL function keys menu.

If the [ERROR SCALE: F2]key is pressed when OFF is selected, 5 % is selected.

® [CALIBRATION : F4]

Displays the CALIBRATION function keys menu for the MS8604A internal calibration.
See item (5).

¢ [BACKSCREEN : I'g]

Returns to the high level MODULATION ANALYSIS modulation analysis numeric display
screen.
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{(5) Calibration
The following CALIBRATION function keys menu is displayed by pressing the [CALIBRAT: F4] key
for MS8804A internal calibration.
e [AUTORANGE : F1]
Automatically executes the following two internal processings:
@ The MS8604A internal RF ATT, A/D input level optimization

@ Calibration of the power measurement value at DSP by the power meter (Reflects the USER
CAL FACTOR value of the power meter and calibrates).

Auto Range executes internal processing common to all the measurement screens. Therefore, if it
is executed on ene measurement sereen, it does not have to be executed on the other measurement
sCreens.

When the MS8604A internal temperature rises or the ambient temperature changes, or when the
measurement frequency is changed, the calibration value changes. Thus, if an accurate
measurement transmister power is required absolute value, execute the Auto Range function
again.

When the RF level is changed at the parameter setting screen SETUP PARAMETER or Preset is
executed by pressing the Preset key, the correction value becomes 0 (clear).

Notes : 1. When signals other than Frequency of the parameter setting screen SETUP
PARAMETER is input simultaneously, Auto Range is not executed correctly.

2. When the Frequency of the parameter setting screen SETUP PARAMETER is less
than 10 MHz, uto Range isnot executed,

3. When the input level of the MS8604A is extremely small (when the input signal
frequency deviates extremely from the setting frequency or no input, for example), both
@D and @ may not be executed. In this case, 504 Auto range abort is displayed at the
communication area (CMA), lower par{ area in the screen.

4. @ is executed only when the pewer sensor is connected to the MS8604A.
When the average input level of the power sensor is less than 1 4W or over 110 mW, @
is not executed.
When only & is not executed, W605 Power calibration abort is displayed at the
communication area ({CMA), the lower part in the screen.

¢ [FREQUENCY ADJUST : F2]

If the frequency shift of the unknown signal is large (PDC/NADC: when the shift is +1 kHz or
more, PHS: when the shift is + 10 kHz or more), accurate measurements cannot be made.

In this case, execute the Frequency Adjust function.
The Frequency Adjust range is up to £ 50 kitz for PDC/NADC and up to £400 kHz for PHS.

Frequency Adjust executes internal processing common to all the measurement screens.
Therefore, if it is executed for one measurement screen, it does not have to be executed for the
other measurement screens.

When Frequency of the SETUP PARAMETER screen is changed, the correction value becomes 0.

When Frequency of the SETUP PARAMETER screen is changed or Preset is performed by
pressing the Preset key, the correction value becomes 0 (clear).

# [RETURN : F6]
Returns to the high level MOD. ANAL function keys menu.
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4.3.5 Power measurement (RF POWER}

Power measurement is entered by pressing the [RF POWER: F2] key after sctting the parameters on
the SETUP PARAMETER screen (paragraph 4.3.3).

SECTION4 OQPERATION

MEBEO4A 93~07-14 18:35:2] 11 ] Messure ' CONTINUOUS
-— RF POWEBR {FDC} -
Storsge i NORMAL
ME~COM Template @ STANDARD
-3:H TX power
o euawﬁm T Carsler OFF poes
—10 L i e ME’P” ij‘ ! Wi\'\ ! #{'j Mq l L8648 |
i l ?1 Hm h\ Fw if V% \ J H\‘ 5 OR/CFF ratie e
~-20 i £6. 60 dB
~30 I~
YV ™ Timing
258 012 symbol
~50 Fitter [symboll
€2 2] 6. 085
B0 b 1 {=) 0. 066
~70 r?}gjd fl Marker
R LR 01 é
-89 %‘}é\ﬁ lli\w\%{‘ 63. 26 ll;mhol
-990 = 3 L H i ! 4
4 20 49 60 80 100 120 F40  fsymbell

RF POWER

»

WINDOW
MARKER

r UN1T

REL/ABS

*
STORAGE
MODE

*
CALIBRATION

*
TEMPLATE

BACK SCREEN

When measuring burst signals (except PDC/NADC synchronization burst), if the amplitude
measurement waveform is a relative level display, a template (amplitude standard line) can also be
displayed.

(1)

Power measured values

The amplitude measurement waveform is displayed in a window and the following power measured
values are displayed along the right side of this window.

{a)

{b}

{c

(d)

(e)

TX power
PDC:

[f MS - *%*% ig selected, the average power in the burst is displayed.

If BS—#%*¥ is selected, the average power is displayed.

PHS:

NADC:
dispiayed.

The average power is displayed,

1f MOBILE SHORTENED BURST is selected, the average power in the burst is

If BASE is selected, the average power in 1 slot is displayed.

Carrier OFF power

Displays the average power when transmission is OFF.
It is displayed when measuring burst signals.

QON/OFF ratio

Displays the ON/OFF power ratio in dB units (step: 0.01dB).

Marker

Displays the marker level and position in dB or dBm units (step: 0.01 dB) and symbol units
(step: 0.25 symbol}, respectively.

Timing

The transmission timing is displayed in symbol units {step: 0.001 symbol).
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(fy  Jitter

PHS: The transmission jitter is displayed in symbol units (step: 0.001 symbol).
{g) Modulation Power

PHS: The average power in the burst is displayed.

Other than PHS : Not displayed.

(2) PARAMETERS
Displays the Frequency and RF level set at the SETUP PARAMETER screen.

(3) Function keys
e [WINDOW,MAREKER : F1]

Displays the following WINDOW and MARKER function keys menu for selecting the position of
the amplitude measurement waveform displayed in the window or for setting the marker on the
waveform. Initial value: SLOT

[SLOT : F1] Displays a slot waveform.

[FRAME : 2] Displays a frame waveform.

[LEADING : F3] Displays the rising edge waveform.

[TRAILING : F4] Displays the falling edge waveform.

IMARKER : IF5] Displays the following MARKER function keys menu for setting the

marker on the waveform. If the [MARKER: F5] key is pressed when
OFF is selected, NORMAL is selected.
Initial value: OFF

[NORMAL : F1] Setsthe marker position in symbeoi units {(step: 0.25 symbol}.
Initial value: Center

[OFF : F2] Turns off the marker.
[RETURN : F8] Returnstothe high level WINDOW/MKR function keys menu.

[RETURN : Fé] Returns o the high level RF POWER function keys menu.
¢ [UNIT,REL/ABS : F2]
Displays the following UNIT function keys menu for selecting the power measured value power
units and amplitude measurement waveform relative display/absolute dispiay.
[dBm : F1] Sets the TX power and Carrier OFF power units to dB.
[nW/ WmW/W ; F2} Sets the TX power and Carrier OFF power uniis to watts and performs
switching by auto ranging.

[LEVEL REL/ABS : F5] Toggles between amplitude measurement waveform relative display
and absolute display.
If measuring burst signals (except PDC synchronization burst), for
relative display, a template can be displayed.
While burst is ON, displays the value of the amplitude measurement
waveform relative to the average power.
initial value: REL

[RETURN : I'g] Returns to the high level RF POWER function keys menu.
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¢ [STORAGE MODE : F3]

Displays the following STORAGE MODE function keys menu for selecting the display mode.
Initial value: NORMAL

[NORMAL : F1} Normal mode

[MAX/MIN/AVG : F2] Displays the following MAX/MIN/AVG function keys menu for
selecting the maximum value, minimum value, and average value
displays.

— [ MAX HOLD : F1] Compares the new and old data and displays the larger
value for each measurement,

[MIN HOLD : F2] Compares the new and old data and displays the smaller
value for each measurement.

{AVERAGE : F3] Performs average processing.

At the end of the set number of averagings, measurement

stops. )

Note: When AVERAGE is selected, the measurement
mode becomes SINGLE. When ERROR (LEVEL
OVER, LEVEL UNDER, etc.) is generated during
AVERAGE, measurement stops. To resume
measurement, press the [Single] or [AVERAGE: F3]
key.

[ENTRY AVERAGE No. : F4} Sets the number of averagings (2 to 99).
The number of averagings can be also set in the

Average OFF state.
Initial value: 4
L— [RETURN : F6] Returns to the high level STORAGE MODE function menu.
[CUM/GVER : F3] Displays the following CUM/OVER function keys menu for selecting

dot data ecumuiative display (CUMULATIVE) or trace data
overwriting display (OVERWRITE).

[CUMULATIVE : F1]  Selects CUMULATIVE display.

[OVER WRITE : F2} Selects OVERWRITE display.

[RETURN : g} Returns to the high level STORAGE MODE function menu.

[WIDE DYNAMIC RANGE : F5] Used when expanding the burst amplitude (power)
measurement dynamic range. Swiltches the amplitude
measurement dynamic range to 110 dB.

This function key can be selected if INPUT Terminal of the
SETUP PARAMETER screen is RF, the measured signal is a
burst and there is a synchronization word.

Note: When WIDE DYNAMIC RANGE is selected, the
measurement mode becomes SINGLIE.

[RETURN : F6] Returns to the high level RFF POWER function keys menu.

Note: NORMAL, MAX-HOLD, MIN-HOLD, AVERAGE, CUMULATIVE, OVERWRITE, or
WIDE-DYNAMIC-RANGE of STORAGE MODE can be selected.
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o [CALIBRATION : F4]
See paragraph 4.3.4 (5).
¢ [TEMPLATE : F5]

Selects the displayed template (amplitude standard line), However, this function is effective only
for relative level display at burst signal measurement (except PDC/NADC synchronization burst).

Displays the following TEMPLATE function keys menu;

[SELECT TEMPLATE : F1]

~-  [No.l: F1]

[No.2 : F2]

[No.3 : F3l
[STANDARD : F5]
L [RETURN : F6]
[OFF : F2]

[SETUP TEMPLATE : F3]

[RETURN : 6]
o [BACK SCREEN : Fé6]

Dispiays the following SELECT TEMP function keys menu
for calling templates saved in the internal memories.
Initial value: STANDARD

Calls the user-defined template saved in internal memory 1.
Calls the user-defined template saved in internal memory 2.
Calls the user-defined template saved in internal memory 3.
Calls the template saved in internal memory.

Returns to the high level TEMPLATE function keys menu.

Clears the displayed template.

Displays the template input screen SETUP TEMPLATE for
saving, editing, and copying templates.
Seeitem (4).

Returns to the high level RF POWER function keys menu.

Returns to the high level SETUP PARAMETER screen.
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{4) Template creation

For relative level display at burst signal measurement, a template (amplitude standard line) can be
selected.

The templates consist of three user-defined templates (No.1 to No.3) stored in internal memories No.1
to No.3 corresponding to (PDC) MS—COM, MS--CONT, (PHS) *% — COM, *%--CONT, and (NADC)
MOBILE and SHORTENED BURST and a STANDARD t{emplate.

The template input and creation methods are described below.
Template input screen SETUP TEMPLATE

£S85G4A 23-04~23 1512435 SETUP TEWFP
- SETUP TEMPLATE (FDC} w- { .|
M3~ COM Template : STANDARD % szgtiw |
[¢8] [
I :
1ok i MODIFY
-G ke Line level j
30 1) ~70.0 dB
2} ~80.0 dB
—q0l
3} 4.0 dB
TRU 41 -s0.0 ¢B [ VT
P 2 §) -i4.¢ dB | TEMPLATE
j ' FROM
. — e
—8abe i [ —3
T - [R——
Ho ! 2HME EL ’
i -2 i e sttt
T _ ’_J l ‘ i_A {
4 ln_._J__mJVﬁ,f B SR A | 1 H i i iaAcx SCREEN

¢ 29 40 60 Bo 160 129 40 {symbol]

When the TEMPLATE function keys menu is displayed and the {[SETUP TEMPLATE: F5] key is
pressed, the SETUP TEMPLATE screen for saving, editing, and copying templates is displayed. The
standard line level Line level 11 to 5 is displayed in dB units (step: 0.1 dB). At this time, the following
SRTUP TEMP function keys menu is displayed. When the template is modified, Tempiate: name
becomes NOT SELECTED to show that a template is not saved in internal memory.

® [SAVETEMPLATE : IF1]
Displays the SAVE TEMP function keys menu for saving the dispiayed template.

INo.1: F1] Saves the displayed template to internal memory 1.
[No.2 : F2] Saves the displayed template to internal memory 2.
[No.3 : F3] Saves the displayed template to internal memory 3.

[RETURN : F68! Returns to the high level SETUP TEMP {function keys menu.
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¢ [MODIFY : F2]

Displays the following MODIFY function keys menu for modifying the displayed template. The
selected LIMIT line is highlighted.

ILIMIT-1 : F1] Modifies the displayed template standard line level Line level 1 in dB
units {(step: 0.1 dB).

[LIMIT-2 : F2] Modifies the displayed template standard line level Line level 2in dB
units (step: 0.1 dBL

[LIMIT-3 : F3]  Modifies the displayed template standard line level Line level 3 in dB
units (step: 0.1dB).

[LIMIT-4 : F4] Modifies the displayed template standard line level Line level 4 in dB
units {step: 0.1 dB).

[LIMIT-5 : F5]  Modifies the displayed template standard line level Line level 5 in dB
units (step: 0.1dB).

[RETURN : ¥6] Returns to the high level SETUP TEMP function keys menu.

(1) PDC
User-defined pattern (LIMIT-1) —T70dB
(LIMIT-2) —60dB
{LIMIT-3) 4dB
{LIMIT-4) - 60 dB
(LIMIT-5) —14 dB
RCR-defined pattern (LIMIT-1) —~70dB
(fixed) (LIMIT-2) —-60dB
(LIMIT-3) 4dB
{(LIMIT-4} —G0dB
{LIMIT-5) —14dB

MS-COM symbol position ({ixed) 1 -~ 2 symbol
2 ~ 0.5 symbol
3 2  symbol
4 137 symbol
5 139.5 symbol
6 141  symbeol

MS-CONT symbeo! position (fixed) — 2 symbol

— 0.5 symbol

R
L) o — 3
[ s o

1

2

3 2  symbol
4 131 symbol
5

8

N e
O ke
L R

133.5 symbol
135  symbol
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(2) PHS
User-defined pattern (LIMIT-1) ~56dB
(LIMIT-2) —50dB
(LIMIT-3) 4dB
(LIMIT-4) ~50dB
(LIMIT-.5) ~14dB
RCR-defined pattern  (LIMIT-1) - 56dB 3
{fixed) {LIMIT-2) - 56 dB
(LIMIT-3) 4dB
(LIMIT-4) —56dB 5 i a1
(LIMIT-5) —-14dB ""——' -
Symbel position (fixed) 1 — 2 symbol
2 — 0.5 symbel
3 2 symbol
4 112 symbol
5 114.5 symbol A A
6 116 symbol ' !
Ab A AL A
Pl .
A T B
1 E 3 4 E 6
2 5
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(3) NADC
User-defined patiern (LIMIT-1) —60dB
(LIMIT-2) —-50dB
{LIMIT-3) 3dB
{(LIMIT-4) —50dB
{(LIMIT-5) -20dB
EIA/TIA-defined pattern  (LIMIT-1) - 60dB
{fixed) (LIMIT-2} — 80 dB
(LIMIT-3) 3dB
(LIMIT-4) —80dB
{LIMIT-5) —20dB
MOBILE symbol position (fixed) 1 1  symbol
2 symbol
3 6 symboi
4 162  symbol
5 165 symbol
6 167 symbol Jlk JI\
SHORTENED symbol position (fixed) 1 1 symbol A f AooA : A
2 3  symbol Pl bl
3 8 symbol { ': IIS A ; é
4 14G  symbol ; !
5 143  symbol 2 5
6 145  symbol

e [COPYTEMPLATE FROM : F4]

Displays the following COPY FROM function keys menu for copying & template from internal
memory. initial value: STANDARD

iNo.1 : F1] Copies the user-defined template saved in internal memory 1.
[No.2 : F2] Copies the user-defined template saved in internal memory 2.
[No.3 : F3] Copies the user-defined template saved in internal memory 3.
[STANDARD : F5}  Copies the template conforming to RCR standard.

[RETURN : F6i Returns to the high level SETUP TEMP function keys menu.

¢ [BACK SCREEN : Fé}
Returns to the high level RF POWLER screen.
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(5) Transmission timing measurement system

When performing transmission timing measurement, connect as follows.

MSB604A

52 S1
Coupler
MAT612A
Signal generator -1 Divider
{Base station) MAT612ZA
Y
Attenuator Attenuator
2 1
— O
Circulator
200 MHz band :  CV10NA3S-C{810-956 MiHz) U 2
1500 MHz band : " CVI11A3N-C(1429-1513 MHz}

1800 MHz band : CV111A3N-C(1895-1307 MHz)

DUt

® Setthe attenuation of the attenuator so that the signal S1 nearly equals (difference within 10 dB)
the signal 82 from the signal generator.

® The difference from the standard timing for the measurement result is displayed in symbel units.
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4.3.6 Occupied frequency bandwidth measurement {OCCUPIED BANDWIDTH)

Occupied frequency bandwidth measurement is entered by pressing the [{OCCUPIED BANDWIDTH:
F3] key after setting the parameters at the SETUP PARAMETER screen (paragraph 4.3.3).

MSBEO4A G3~06-28 18:35:21 | if Measure : CONTINUOUS 0CC, BW
-~ GCCUPIED BANDWIDTH {(PDC) -= Method : HIGH SPEBD .
Storsge : NORMAL
. . METHOD
i + STD/HIGH
_10 k] 3
] «/M’V {
- £ R ocC.BY G 28.0 ks
i H
| 1i
k t
-0 [l ! !
‘E .1 CENTER ;
. . ME
-4 - : 949. 000 2 MHx STORAGE
fl I! M{ODPR
-50 i ; e S St
; ' I{ *
b
~88 ; : : T - CALIBRATION
P E “
_70 ’, 3 1 1
H i
NN o 1 1 i S |
-80 T i
; . PARAMETERS
~80 ' 1 Frequenasy
i i 940, 625 Q00 MH:s
Leo ' ! RF lsvel : 30 dBm
" BACK SCREEN

(1) Occupied bandwidth measured values

The spectrum measurement waveform is displayed in & window and the gccupied frequency bandwidth
is displayed by two dotted lines. The vertical axis scale is fixed at 0 to —~100 dB. The occupied
frequency bandwidth value OCC.BW is displayed in kHz units (step: 0.1 kHz}.

(2) Central frequency measurement value
The central frequency of the upper limit frequency and lower limit frequency of the occupied frequency
bandwidth is displayed.
Upper limit freq. + lower limit freq.
2

Center =
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@  Waveform display SPAN width

Reference level—>

PDC : STANDARD  100kHz

HIGH SPEED =100kHz

PHS : STANDARD  800kH:z

HIGH SPEED ~800kHz

NADC: SPECTRUM  100kHz

A

Y

HIGH SPEED =100kHz
SPAN

@)  The reference level is automatically set to a value suitable for the level of the input signal.

(3) PARAMETERS
Displays the Frequency and RF level set at the SETUP PARAMETERS screen,

(4) Function keys
e [METHOD STD/HIGH : F1] (PDC/PHS), [IMETHOD SPECT/HIGH : F1} (NADC)

Displays the following METHOD function keys menu for selecting the occupied bandwidth
measurement method {89 % method).
Initial value : HIGH SPEED

[STANDARD : Fi] (PDC/PHS) Measures the occupied frequency bandwidth by RCR
standard by the spectrum analyzer.

This function key can be selected only when INPUT
Terminal of the SETUP PARAMETER screenis RF,

[SPECTRUM : Fi] (NADC) Measures the occupied frequency bandwidth by the
spectrum analyzer.
This function key can be selected only when INPUT
Terminal of the SETUP PARAMETER screenis RF.

[HIGH SPEED : FZj Measures the occupied frequency bandwidth at high speed
by FFT (high-speed Fourier {ransformation).
IRETURN ; Fg] Returns to the high level OCC.BW function keys menu.
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¢ [STORAGE MODE : F3]

Displays the foliowing STORAGE MODE function keys menu for selecting the display mode.

Initial value : NORMAL

[NORMAL : Fi]
[AVERAGE : F2]

[ENTRY AVERAGE No. : F3]

IRETURN : F6]
o [CALIBRATION : I*4]
See paragraph 4.3.5 (5).
s [BACK SCREEN : Fg]

Normal mode.

Performs averaging processing.

At the end of the set number of averagings, measurement

stops.

Note :The measurement mode is automatically set to
SINGLE.

Sets the number of averagings (2 to 99).

The number of averaging can be set in the Average OFF state
aiso. :
Initial value : 4

Returns to the high level OCC.BW function keys menu.

Returns to the high level SETUP PARAMETER screen.
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4.3.7 Adjacent channel leakage power measurement (ADJACENT CHANNEL POWER)

Adjacent channel leakage power measurement is entered by pressing the [ADJACENT CHANNEL
POWER: F4]key after setting the parameters at the SETUP PARAMETER screen (paragraph 4.3.3).

METHOD : STANDARD {ALL) screen {PDC)

MEBB04A 93-08~28 18:36:21 31 Messure : CONTEINUOUS ADT. CH
-~ ADJACENT CHANNEL POWER (PBC) —- Method : STD(ALL) N
5t : N AL
orage KORM METHOD
/\ STD/HIGH
~18 i BT
/‘\ -108kHx : -7, 00 4B N
-50kity :  ~68.80 dB
- 1 -
20 ] \ 50k —GE 54 4B unlLt
30 | 100kHs 70,01 dB
*
~40 STORAGE
MODE
~50
Harker N
~80 -68, 54 dB caunanxdrx
J 50, 0 iHs
~70 e
[,
-80 Ty d R 4 ‘W"\/ iy Av AA' . PARAMETERS N,
~38 Frequency
940, 025 000 Mils r‘ T
RE 1 : 4B
Lioe gred B LT | BACK SORREN
METHOD : HIGH SPEED screen (PDC)
MSBBOGA 93-07-14 L8:35:21 [ii] Measure ¢ CONTINUOUS ADJ, cH
~~ ADIACENT CHANNEL POWER (EDC) -- Mrthed ¢ HIGH SPEED T
Storage : NORMAL METHOD
Feak power ST HIGH
100 kHs : -86. G0 4D R
-50  illa © -63,00 4B
50 xHs ¢ -B2.50 dB - *
180 kils : B2 23 dB
Meany power
~180  kHa ¢ =70, 00 4B o
~50  kHa : -8, 1z 4B STORAGE
50  kHt ¢ -B7.34 4B MODE
100 ks © o -70,12 4B T
Meag powsr due teo modsiation T - :’
~100  kHa i -69. 88 4B i
~50 ¥ i -§5, 78 dB CALLBRATION
50 iHs : -85 58 4D I
196 xHs : -69. B8 4B
- PARAMBTERS —my
Frequemey . o
040, 025 000 MHs BACK SCROON
RF level ¢ 30 dBo H
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(1) Adjacent channel leakage power measured values

If the measurement method is STANDARD (PDC/PHS) or SPECTRUM (NADC;}, the spectrum
measurement waveform is displayed in a window and the adjacent channel leakage power measured at
+50 kHz, £100 kHz (PDC), £600 kHz, £900 kHz {PHS), £ 30 kHz, +60 kHz, and +90 kHz (NADC)
is displayed at the right side of the window. The vertical axis scale is fixed at 0 to ~100dB.

If the measurement method is HIGH SPEED, the spectrum measurement waveform is not displayed
and the peak power Peak power (PDC, PHS), Peak power from switching transients (NADC) mean
power Mean power (PDC, PHS), and mean power of burst Mean power due to modulation at 150 kHz,
+100 kHz (PDC), +£600 kHz, +900 kHz (PHS), £30 kHz, +60 kHz, and £90 kHz (NADC) are
displayed.

The adjacent channel leakage power measurement (HIGH SPEED) measurement method is shown
below.

(@ The MS8604A is tuned to receive the adjacent channel frequency. The receive filter has a
root-Nyquist filter characteristic.

@ The adjacent channel leakage power after passing through the receive filter is shown below.

f @ Peak Power

1
. "/ Ao jq'\(\,y\ // \‘h*v\MJ\
f
W P L e VA VA S W VL'WM#
©

A
Y

& 1frame

(i) Peak Power (PDC, PHS), Peak Power from switching transient (NADC)

Displays the peak leakage power in one frame. {& in the figure above.)
{(ii) Mean Power (PDC, PHS)

Displays the mean power of one frame. (Mean power of zone ® in the figure above.)
(iii) Mean Power due o moedulation

Displays the mean leakage power accompanying a burst ON zone. (Mean power of zone
©) in the figure above.)

If dB is selected as a unit in high-speed mode, reference levels are as follows:

¢ ForPDCorPHS
If Peak Power, Mean Power, or Mean Power due to Modulation is displayed, the mean power in the
burst that has passed the receiving filter is the reference level.

# [or NADC
If Peak Power is displayed, the peak power in the burst that has passed the receive filter is the
reference level. If Mean Power due to Modulation is displayed, the mean power in the burst that
has passed the receive filter is the reference level. ‘

The measurement result of “Mean Power due to Modulation” of all items displayed in high-speed mode
is almost the same as that in standard (spectrum analyzer} mode. However, these measurement results
may be different under a specific condition such as when a measured signal (burst wave) rapidly rises
or falls.

In this case, measure the items in consideration of their inter relationship.

A peak measurement result in high-speed mode can be used to measure the leakage power of the
transient part at the rising or falling edge of the waveform.
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(2) PARAMETERS
Displays the Frequency and RF level set at the SET PARAMETER sereen.

(3) Function keys
s [METHQODSTD/HIGH : F1] (PDC, PHS), [IMETHOD SPEC/HIGH ; F1] (NADO)

Displays the following METHOD function keys menu for selecting the adjacent channel leakage
power measurement method. Initial value : HIGH SPEED

[STANDARD {ALL) MKR OFF/ON : F1] Sets the spectrum analyzer center frequency to
{(PDC, PHS) the carrier frequency and makes all
[SPECTRUM (ALL} : F1] (NADC) measurements in one sweep. This funetion can

be selected only when INPUT Terminal of the
SETUP PARAMETER sereen is RF,

(The spectrum analyzer center frequency 1s set
to the carrier frequency, SPAN is set to a value
that includes all the adjacent channels to be
measured, and the measured result of one
sweep is digplayed.)

When MKR ON/OFF is set to ON at PDC or
PHS, the result integrated with specified
bandwidth (PDC: 21 kHz, PHS: 192 kHz) at the
MARKER and data points is graphically
displayed in ratio (dB) from the carrier. The
leakage power a$ any poiné can be read by

MARKER.
[STANDARD (SEPARATE) : F2] (PDC, PIIS)  Sets the spectrum analyzer center frequency to
[SPECTRUM (SEPARATE) : F2] (NADC) the frequency of the adjacent channel and the

next adjacent channel and measures one
adjacent channel at one sweep.

(Sets the spectrum analyzer SPAN to a value a
Hitle wider than the channel rated bandwidth,
measures the respective levels while setting
the center frequency to each measuring object
adjacent channel and carrier frequency and

displays the result.)
[I1IGII SPEED : F3i Measures the adjacentl channel leakage power ai high speed
by digital signal processing.
[RETURN : Fé6] Returns to the high level ADJ.CH function keys menu.

The measurement time when METHOD is STANDARD/SPECTRUM depends on the SETUP
PARAMETER screen Channel per carrier FULL RATE/HALF RATE and spectrum mede
SYSTEM parameter DATA-POINTS NORMAL (501 points){DOUBLE (1002 points) setéings.
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e [UNIT : F2j

Displays the following UNIT function keys menu for selecting the measured value power units of
the adjacent channel leakage power and the relative display. Initial value: dBm

[dBm : F1] Sets the power units to dBm.

fmW : F2] Sets the power units to mW.

W T3] Sets the power units to 4 W.

[onW : [F4] Sets the power unifs to nW.

[dB : F5} Displays the power relative to the value of the carrier signal level
of burst.

[RETURN : Fg] Returns to the high level ADJ.CH function keys menu.

¢ [STORAGE MODE : F3]

Displays the following STORAGE MODE function keys menu for selecting the display mode.

Initial value : NORMAL
[NORMAL : F1]
[AVERAGE . F2]

[ENTRY AVERAGE No. : F3]

[RETURN : F6)
. [CALIBRATION : I'4]
See paragraph 4.3.4 (5).
o [BACK SCREEN : F6]

Normal mode

Performs averaging processing.

At the end of the set number of averagings, measurement

stops.

Note :The measurement mode is automatically set to
SINGLE.

Sets the number of averagings (2 to 99). The number of
averagings can be set in the Average OFF state also.
Initial value: 4

Returns to the high level ADJ.CH function keys menu.

Returns to the high level SETUP PARAMETER screen.
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4.3.8 Spurious emissions measurement (SPURIOUS EMISSIONS)

Measurement of the specified spurious emissions level (including harmonics) is entered by pressing the
[SPURIOUS EMISSIONS: F5] key after setting the parameters at the SETUP PARAMETER screen
(paragraph 4.3.3). The measurement mode is automatically set to SIN GLE.

If the INPUT Terminal of the SETUP PARAMETER screen is 1Q, spurious emissions cannot be
measured. ‘

MsB604A  83-07-14 18135721 Hll SPURIOUS
-— SPURIOUS EMISSIONS {PDC} -~ Spurlous: SPOT *
SPURIOUS
{ (= 1 BED. 0S50 000 MH: © -80.05 4B L...Mone
f2 = 2 820075 000 MHz ;-7 00 4B "
£ 3 = 3 760.100 000 MH: s ~73,00 4B 3
{4 = 4 700,125 006 MHx © -72, 84 4B URiT
{8 = = == mo— = MHi :
[ § = = mmm —m= mwe MHy "
[T = = e, mme e MHY ar
[ = = mmm mmm ==e MH2 :
fae - MH4 : |ATTEHUATION
f1o = - Wi R
L= - : bl CALIERATION
£12 = = —mw, mmm om= MHI
£13 = = o= mmm wme MHs
14 = = e, —m— —me M e :
{16 = - e === eo- Mg
FREQUENCY
TABLE

PARAMETERS

Frequenty ¢ g e o
940. 025 000 MHa ;
IRF i2vel : 14 dBm

BACK SCREBN

(1) Spurious emission measured values
Displays the signal level of up to 15 set frequencies by frequency table.

(2) PARAMETERS
Displays the Frequency and RF level set at the SETUP PARAMETER screen.

(3) Function keys
e ISPURIQUSMODE : F1]

Displays the fellowing SPURIOUS MODE function keys menu for selecting the spurious
emissions measurement method. Initial value ; 5POT

[SPOT : F1] Measures and displays the level at the frequencies set in the table
of spurious emissions measurement [requencies.

[(SEARCH : F2] Sweeps T 500 kHz to either side of Lthe frequencies set in the table
of spurious emissions measurement frequencies and measures and
displays the maximum level.

{RETURN : F6] Returns to the high level SPURIOUS function keys menu.
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& [UNIT : F2]

Displays the following UNIT function keys menu for selecting the level measured value units and
relative display. Initial value : dBm

[dBm : F1] Sets the level units to dBm.

[mW : F2] Sets the level units to mW,

[4W : F3] Sets the level units to zW.

inW . I'4] Sets the level units to nW.

{dB3 : F5] Displays the level relative o the value of the carrier signal leve! of
a burst.

[RETURN : Fg] Returns to the high level SPURIOUS function keys menu.

s [RFATTENUATION : F3]

Displays the following ATTENUATION function keys menu fo facilitate detection of spurious
emissions by changing the RF signal input attenuator attenuation setting mode.
Initial value : NORMAL

[NORMAL : F1] Sets the attenuation by normal automatic setting.

INQISE : F2] Makes the attenuation small so that spurious emissions can be
easily detected by minimizing the noise component.

[RETURN : F6] Returns to the high level SPURIOQUS function keys menu.

s [CALIBRATION : F4]
See paragraph 4.3.4 (5).
¢ [FREQUENCY TABLE : F5]
Displays the following FREQUENCY TABLE function keys menu for selecting the table of
spurious emissions measurement frequencies.
[SELECT FREQUENCY TABLE : i}

Displays the foliowing SELECT TABLE function keys menus for calling user-set
frequency tables No.1to No.3 saved in the internal memories.
Initial value : No.l

[No.1: 1} Calls frequency table No.1 saved in internal memory 1.
iNo.2 ;. F2] Calls frequency table No.2 saved in internal memory 2.
iNo.3 : F3] Calls frequency table No.3 saved at internal memory 3.
[RETURN : F6] Returns to the high level SPURIOUS function keys menu.
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[SETUP FREQUENCY TABLE : F5]

Displays the spurious emissions measurement frequency input screen SETUP

SECTIONA OPERATION

FREQUENCY TABLE for setting the measurement frequency. See item (4) below.
{(Unit : MHz)

initial value :

PDC PHS NADC
f1 1 880.050 000 3 790.300 000 1 650.060 000
f2 2 820.075 000 5 685.450 000 2 475.090 000
3 3 760.100 000 7 580.600 000 3 300.120 000
T4 4 700.125 000 4 125.150 000
f5 4 950.180 000
6 5 775.210 000
f7 6 600.240 000
8 7 425.270 000
fo 8 250.300 000

{RETURN : F8}
® [BACK SCREEN : Fg]
Returns to the high level SETUP PARAMETER screen.

Returns to the high level SPURIOUS function keys menu.

(4) Spurious emissions measurement frequency table creation

The spurious emissions measurement {requency input screen SETUP FREQUENCY TABLE for
saving, modifying, copying, and deleting the frequency tables is displayed by pressing the
F5] or [SETUP FREQUENCY TABLE: F5] key on the SPURIOUS

[FREQUENCY TABLE:
EMISSIONS screen.

MEBG04A
- SETUP FREQUENCY TABLE (PDC) --

[ R I I AN N

e otm e rm e

110
111
112
13
114

115 =
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1 Up to 15 frequencies can be registered in the spurious emissions {requency tabie.
2 User-set frequency tables (No.1 to No.3) can be saved to internal memories No.1 to No.3.

3 When the displayed frequency table is modified, Frequency table: name becomes NOT
SELECTED to show that frequency tables are not saved in the internal memories.

4 The following SETUP TABLE function keys menu is displayed for saving, modifying, copying,
and deleting frequency tables.

¢ [SAVEFREQUENCY TABLE : F1]

Displays the following SAVE TABLE function keys menu for saving the displayed frequency
table. If a frequency table is not displayed, this key is ineffective. Initial value : No.l

[No.l: Fi] Saves the displayed frequency table to internai memory 1.
No.2 : 2] Saves the displayed frequency table to internal memory 2.
[No.3 : 3] Saves the displayed frequency table to internal memory 3.
[RETURN : F6] Returns to the high level SPURIOUS function keys menu.

s [MODIFY : F2]

The frequency data at the cursor position can be input from the ten-key pad.
When the cursor is moved to a blank line - - - and is input with the Step/Select key (1 MHz step) or
rotary knob {1 kHz step), the frequency is incremented or decremented in 1 MHz or 1 ktiz steps,
with the Frequency of the SETUP PARAMETER screen as the initial value.
The following MODIFY function keys menu is displayed for modifying the displayed frequency

table.

[DELETE : F1} Deletes the cursor position frequency, moves all the
frequencies following the cursor up one line and makes the
cursor frequency data entry state.

{INSERT : F2] Moves all the frequencies following the cursor down one lines,
creates a blank line - - - at the cursor position and makes the
frequency data eniry state,

[HARMONICS : F3} Automatically sets the harmonies from twice to five times

(PDC/PHS) or 10 times (NADC) the SETUP PARAMETER
screen frequency at 1 to f4 (PDC/PHS) or 11 te f10 (NADC).
The previousiy set frequencies are deleted. Harmonics over
8.5 GHz are not displayed.

{(RETURN ; 6] Returns to the high level SETUP TABLE function keys menu.
e [COPYTABLE FROM : F4]

Displays the following COPY FROM functien keys menu for copying the frequency tables from
the internal memories,

[No.1 : F1} Copies the user-defined frequency table saved in the internal
memory 1.

iNo.2 : F2] Copies the user-set frequency table saved in the internal
memory 2.

[No.3 : F3] Copies the user-set frequency table saved in the internai
memory 3.

[RETURN : F6} Returns to the high level SETUP TABLE function keys menu.
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o [CLEAR : F§5]

Displays the following CLEAR function keys menu for deleting all the frequencies in the
displayed frequency table. The saved frequency tables are not deleted.

[APPLY : F1] Executes deletion.
[RETURN : F6] Returns to the high level SETUP TABLE function table menu.
® [BACK SCREEN : F6]
Returns to the high SPURIOUS EMISSIONS screen,
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4.3.9 Power meter {POWER METER)

Measurement is entered by pressing the [ete. : F6] key to display page 2, then pressing the [POWER
METER : F5] key on the MODE screen (paragraph 4.3.2).

(I) The measurement range when the power sensor is connected directly to an external device is
—29 dBm to + 20 dBm. (At SENSOR CONNECT TOC DUT)

(I The measurement range when measuring the MS8604A High Power Input input signal (when
measuring the output power of a transmitter), is 0 dBm to +40 dBm. (At SENSOR CONNECT
TO TESTER)

If accurate measurement of the transmit power in TX Test mode is required (RF power, adjacent
channel, spurious emissions), first calibrate the power meter at this screen. At the same time, alse
input the measured signal frequency at Frequency.

W586044 93-04-22 1%:24:3% FOWER
ww BOWER METER =w
FREGUENCY
POWE R H sk 3k %k ok 3K ok R d Bm T
SET
ok s sk o3k ook ok < B RELATIVE
sk 3 ok ok ok ok ok K K % " sensos
LONNEST 1O
| IEERREG DU
CAL FACLTOR Sansor : 0.00 dB U —
User : .00 dB t
CALIBRATION
Reference : g9, 00 dg
CONDITION Frequeney o1 000, 000 000 MH: - B
___RARGE
HOLD
HACK SCREEN

(1) Displayed values
The following values are displayed:
{a) POWER

Displays the power measured value in dBm and W units. Also displays the measured value relative to
the power when the [SET RELATIVE : F2] key was pressed in dB units.

(b CALFACTOR Sensor/User/Reference

The sensor calibration factor at the currently set measurement frequency {Sensor), user-set
calibration factor (User), and the sensor calibration factor at 50 MHz (Reference) are displayed,
respectively.

(¢} CONDITION Frequency

Displays the currently sel measurement {requency.
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(2) Function keys
¢ [FREQUENCY : F1]
Input the frequency of the measured signal. Initial value : 1000.000 000 MHz
¢ [SETRELATIVE : F2]

Displays the value relative to the power when the key was pressed as reference 0 dB. If the
display is switched from the POWER METER screen or if the power is turned off, this key is
disabled.

® [SENSOR CONNECT TOTESTER/DUT : F3]

If connecting the sensor to the To Power Sensor connector and measuring the power input to the
MS8604A as shown in the setup drawing in paragraph 4.3.1 (1), select TESTER.

If measuring power by connecting the sensor directly to an external device, select DUT (Device
Under Test).

The selected item is reverse displayed.

Initial value : TESTER

e [CALIBRATION : F4]

Displays the foliowing CALIBRATION function keys menu for seiting the calibration factor Cal
factor and calibrating the power meter.

[CALFACTOR : F1] Displays the following CAL FACTOR function keys menu for
: setting the calibration factor Cal factor.
Initial value : SENSOR

— [SENSOR : F1] Displays the SENSOR CAL FACTOR input screen SETUP
SENSOR CAL FACTOR is displayed o input SENSOR CAL
FACTOR and REFERENCE CAL FACTOR.

See paragraph (4).

[USER : F2] Inputs the user-set calibration factor.
Range : —30.00to0 30.00dB (step : 0.01dB)
Initial value : 0dB

User cal.factor example:

20 dB amplifier calibration factor : —20dB
10 dB attenuator calibration factor : +10dB
L— (RETURN : Fo6] Returns to the high level CALIBRATION function keys menu.

[CAL OSCILLATOR ON/OFF : 3]

Turns the calibration oscillator {Cal Output 0 dBm 50 MHz
connector) output level on and off. Initial value : OFF

[ICALADJUST : 4! After ealibration factor setiing, sensor zero calibration, and
calibration oscillator On setting, sensor calibration at 50 MHz
is performed by pressing this key after connecting the sensor
to the Cal Output O dBm 50 MHz connector.

[ZERO SET : F5] After calibration factor seiting,sensor zero calibration is
performed by pressing this key after disconnecting the sensor
input.

[RETURN : Fg] Returns to the high level POWER METER function keys
menu.
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‘e [RANGEHOLD/AUTO : F5]

Alternately selects holding the current power measurement range (hard range) (HOLD} and
automatic switching (AUTO). The selected item is reverse displayed.
Initial vaiue : AUTO

s [BACK SCREEN : F6]
Returns fo the high level MODE screen.

(3) SENSOR (REFERENCE) CALFACTOR input

Displays the SENSOR CAL FACTOR input sereen SETUP SENSOR CAL FACTOR to input SENSOR
CAL FACTOR and REFERENCE CAL FACTOR by pressing the [CAL FACTOR : F1] and [SENSOR :
Flikeysat the POWER METER screen.

MSBEO4A 83-07~14 18:85:21 SRTUF TABLE
~— SETUP SENSOR CAL FACTOR -~
0.1 MHs =
6.3 MHs = 0. 0G dB
1.0 Mis = g, 00 dB
3.0 MHi1 = Q. 00 4B
10,0 Mz - 2. 00 dB
30, 0 MHs = ¢, 00 4B
80, 0 MHz = 0, 60 ¢B {Refzrence}
100, 8 Mls - 0, 00 458
300. 6 MH: = 0, 00 48
1000, ¢ MH: = g, 0G dB
2000. 0 MUy = 0. 00 4B
3000, 0 MHr = 0, 00 dB
4000, 0 Mz = 0, 00 4B
5000, 0 MHa: = 0. 00 4B
$500 0 MHa = g. 90 dB
|
BACK SCREEN

Input all SENSOR CAL FACTORs displayed at the power sensor MA4601A.

Set REFERENCE CAL FACTOR to SENSOR CAL FACTOR of 56 MHz.

Computes automatically SENSOR CAL FACTOR at the measured {requency (frequency seb at
FREQUENCY) and displays it at the CAL FACTOR SENSOR item of the POWER METER screen.

Range: ~1.00to 1.00dB (step : 0.01dB)
Initial value: 0dB
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(4) Power measurement

Perform power measurement in TESTER or DUT mode as follows:

Step Key operation Description

1 Sets the MS8604A {0 TX Tesi mode.

The MODE screen appears.

Note: When the system measurement setup parameter screens are displayed, press [BACK
SCREEN! to leave the sefup parameter screen.

2 [ad]

—POWER METER - The POWER METER screen appears.
3 CALIBRATION
CAL FACTOR
SENSOR ([ F1 ] The SENSOR CAL FACTOR input screen is
- - displayed. Input CAL FACTOR displayed at the
BACK SCREEN |[ F6 ] MA4601A sensor.
4 “USER] Execute when USER CAL FACTOR is used.
— Input the connection cable loss, etc. correclion
value.
5 Turn off the sensor input by disconnecting the sensor from the To Power Sensor connector.

6 E'{ETURN]
EAERO SE’E] Zeor-calibrates the sensor.

7 Connect the sensor to the Cal Ouiput connector (0 dBm, 50 MHz).
8 l:CAL ADJUST] Calibrates the sensor.
9 Conneet the sensor to To Power Sensor connector or the external DUT.

[RETURN:} ,
E{ETUI{N]
[ss;\zsou CONNECTTO:]

When the sensor is connected to To Power Sensor, select TESTER, and when connected
directly to the DUT, select DUT.
(Change High Power Input and Low Power Input ai the System screen.}
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Step Key operation Description

10 [FREQUENCY] Inputs the frequency of the measured signal.

-« ~ Power measurement - - -

11 Set the measured output to ON and read the power measurement value on the screen.
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4.4 Spectrum Analyzer Function .......... SPECTRUM mode

This paragraph describes operation when using the spectrum analyzer function to conduct frequency
domain and {ime domain tests.

4.4.1 Qutline of setting

Setting starts from setting the measurement mode to the SPECTRUM mode by pressing the front panel
Main Function [Spectrum] key.

The [Frequency], [Span], and [Amplitude] keys can be used in SPECTRUM mode.

The following items are set with the function keys displayed at the bottom of these four keys, as
required.
[Spectrum]

Frequency domain: Display mode (NORMAL, maximum value MAX/minimum value MIN/average
value AV(Q, dot [measurement point] cumulative display CUM/trace
[measurement line] overwrite OVER, sweep stop VIEW)
Detect mode (Maximum value Pos. peak between sampling points, minimum
value Neg. peak between sampling points, sampling points instantaneous value
Sample)

Time domain : Delay time Delay time, time span, expanded mode EXPAND
Display mode (NORMAL, Max/Min/AVG, CUM/OVER, VIEW)
FM/external trigger signal waveform monitor

Sweep mode : Zone, tracking
Gate, trigger
Resolution bandwidth RBW, video bandwidth VBW, sweep time SWT, RF input attenuator ATTEN

Marker : Normal marker, delta marker, zone marker,
multi marker (Highest 10, Harmonics, Manual)
Marker movement (—Peak, Dip, CF, Reflevel, CF step, Span)

Auiomatic tuning Auto tune (frequency domain only)
Sound monitor : AM, FM
Paramelers setup list display

System setting: Sweep time mode (Fast/Slow),
Number of data points (Normal 501/Double 1002},
Frequency domain and time domain RBW-VBW-SWT setting mode
{Common/Independent)

Calibration: All, tevel, frequency, preselector tuning
[Spectrum] [Frequeney] - - - Frequency setiing

Center [requency CF
Start {frequency
Stop frequency
Start/span frequency

[Spectrum] [Span]- - - Frequency span/frequency band seiting
Span {requency : Manual, full, zero
Frequency band Auto, manual (0:0402GHz, 1—:1.7t0 7.5 GHz, 1+ : 6.5 t0 8.5 GHz)
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[Spectrum} [Amplitude] - - - Level setting
Reference level
Log scale: 10 to 1 dB/div, dBm/dBpV/dBmV/V/dB 4V (emd)
Lin scale 10401 %/div, V

Note : The screens and the setting items and function keys flow at each screen are summarized in
Appendix A Screens and Function Keys Transition Diagram,

4.4.2 Frequency domain or time domain selection (TRACE FREQ/TIME)

There are two SPECTRUM mode screens: frequency domain screen and time domain screen. freq or
time (expansion mode time-EXP) is displayed at the right top of the respective screen. (See paragraph
4.2.2.)

The initial screen is the frequenecy domain screen.

The following keys are operated to select the frequency domain or time domain screen.

Step Key operation Description

1 Displays page 1 of the SPECTRUM function keys

menu.
2 :TRACE FREQ/TiME] Displays the TRACE function keys menu.
3 ’FRACE FREQ:} - Selects frequency domain.
TRACL TIME] - Seleets time domain,
Step Key operation Description
1 {Spectrum ] [Span J Dispiays the SPAN funciion keys menu,

2 EZERO SPAN] Selects time domain. {Frequency span=1{)

@) )
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Spectrum
A
SRECTRUM = m e e o om -————
: <F1>MARKER :
: <F2 > TRACE FREQITIME « = JI——
: <F3> SWEEP/GATE/TRIG :
fspectrumy T < Fa> ROWNBWISWT/ !
; ATTEN (COUPLE) H
He<rs>auroTung !
1
................_..__).: <F6>etc 1
[ ———
TRACE o o o am =m m e

i-<F1> TRACE-FREQ

<F2> TRACE - <f2 > TRACE-TIME

FREQ/TIAE b € F3 > kb
L < B4 > ok

— < F5 D ook

L <F6 > RETURN
S [ ] mm i
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4.4.3 Frequency setting.

The frequency is set after selecting the SPECTRUM mode by pressing the front panel Main Function
[Spectrum] key, then pressing the [Frequency] key or [Span] key.

The frequency is set by one of the following combinations:

¢ CENTER-SPAN
® START-STOP
® START-SPAN

The set value is dispiayed by

CENTER : *%3%* SPAN : #%k®
START : #%*x STOP : #%%
START : #%* SPAN ; k%

at the bottom of the scale.

(1) Range
Start/center/stop frequency : 100 Hz to 8.5 GHz (1 Hz step)
Span: FULL

ZERO
100 Hz to 8.50 GHz (3 digits: 100 to 999)
{1-2.5 sequence by step key)

Center frequency step size by
Step/Select{ T 11 Jkey: 100 Hz to 8.5 GHz (1 Hz step)

Frequency band AUTO
MANUALO (0to2GHz)
MANUAL1- (1.7 to 7.5 GHz)
MANUAL 1+ (6.5t08.5 GHz)

(2) Initial values

Start frequency 0 Hz

Center frequency : 4.25 GHz

Stop frequency : 8.50 GHz

Span {requency : 8.50 Gllz

Center frequency step size: 1GHz

Frequency band: AUTO (040 8.5 GHz)

(3) Datainput
Data is input as follows:

® ['requency setilng and span setting by ter;-key pad [ . 110} to [9] and unit keys [GHz] [MHz] [kHz]
[Hz]

® ['requency setting and span setting by rotary knob

e Center frequency setting and span selection (1-2-5 sequence) by Step/Select [ 1 11 I Tkey
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Other data is input using function keys menu. (See Appendix A))

Freguency
FREQUENCY = == o om e e e -
: ( <F1> CENTER FREQ :
i ! START/SPAN = w = = e s a am e =
- <FI> . l
|} <F2>STARTFREQ ' I <F1>START FREQ |
1 {
| & <r3>sT0PFREQ ! 1k <F2>FREQSPAN ¢
I i 1 L
{Frequency] bt < 4> START/SPAN = ¢ st s e TR E Sl :
E : | b < Fa D sokkn H
fus < F 1 ] i
: 5> CF STEP S1ZE ! 3 - :
i 1
Y TR : i b<cpss ReTURN 1
e o s o e o o o 2 * |, |

Note : If the frequency band is fixed by the SPAN function keys menu [MANUAL 0 : F4], IMANUAL
1— : F5],or IMANUAL 1+ : F6] key, when set to full span by the [FULL SPAN : F1] key, the
span becomes the full span in that frequency band.
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Example: Set center frequency 3.456789 GHz and span 50 MHz in the CENTER-SPAN mode and
raise the center frequency by 100 kliz in 25 kHz steps.

Step Key operation Description
1 ~ Selects SPECTRUM mode.
2 Displays the S8PAN function keys menu,

3 [AU'I‘O BAND] Sets the frequency band to AUTO.
(If the frequency band is already AUTO, this

operation is unnecessary.)

i

requency Digplays the FREQUENCY function keys menu.

v | () () (O OO OO O &

Sets the center frequency to 3.456789 GHz.

5

5 } 0 ] lMHzJ Sets the span to 50 MHz.

P

or
Step/Select Press until the span reaches 50 Milz.

Frequency

[CF STEP SIZE]
BRI

[#)]

Sets the center frequency step size to 25 kHaz.

Frequency

~

8 Step/Select Raises the center frequency 100 kHz in 25 klz

B
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SECTION4 OPERATION

4.4.4 Automatic tuning (AUTO TUNE)

If the SPECTRUM function keys menu is displayed by pressing the [Spectrum] key and then the
[AUTO TUNE : F5] key is pressed, the maximum level signal in the 85 MHz to 8.5 GHz band is
detected automatically. The frequency of that signal is set the center frequency and its level is sel the
reference level,

Span is set to the value before the [AUTO TUNE : F5] key was pressed. However, when the span is
higher than 100 MHz, it is set to 100 MHz.

RF input attenuator setting becomes AUTO.
The [AUTO TUNE : 5] key is not effective in $ime domain mode.

The related function keys menu is shown below.

Spectrum
SPECTRUIM e e s e s am 7 om e -

1 - <F1>MARKER
<F2 > TRACE FREQITHME
<E3> SWEEP/GATETRIG
[Spectrumt < FA > RBW/VBW/SWT/
ATTEN (COUPLE)

<F5>AUTO TUNE

<F&>eic
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SECTION4 OPERATION

4.4,5 Level setting

The level is set after setting the MS8604A to SPECTRUM mede by pressing the front panel Main
Function [Spectrum] key, then pressing the [Amplitude] key.

The setting items are:

Reference level

Log scale
Lin scale

S QO IS

Reference level step size by Step/Select{ 111 1key

Log scale reference level units

(1) Rangesand initial values

Reference level

RF input: High

Scale Unit Reference level range Note
Log dBm —80to +50dBm Termination voltage
dBuV +27 to + 157 dBpV Termination veltage
dBmV ~33t0 +97dBmV Termination voltage
v 22 Vo707V Termination voltage

dB .V {em]) +33 to +163 dB.V (emf) Open voltage
223 V10707V Termination voltage

Lin V

RF input: Low

Scale Unit Reference ievel range Note
Log dBm —100to +30dBm Termination voltage
dBuV +7to +137dBuV Termination voltage
dBmV —53t0 +77dBmV Termination voltage
A% 22Vt 70TV Termination voltage

aBpV (eml) +13 to + 143 dBxV (em{} Open voltage
Lin Vv 223 uVio7.07TV Termination voltage

Initial vaiue

+10dBm (RF input: High)

— 10 dBm (RF input : Low)}

Reference level step size by Step/Select{ T 1[ | | key

Log scale
Lin scale
Initial value 1diy

Log scale

< 1div, 2div, 5div, 10div, MANUAL
»1div (fixed)

10 dB/div, 5 dBAiv, 2 dB/div, 1 dB/div

Initial value 10dB/div

Note: Can also be set in time domain mode.
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Lin scale

10 %/div, b %/div, 2 %idiv, 1 %/div
Initial value 10 %/div

Log scale reference level unit

dBm, dB4V, dBmV, V, dBuV (em)
Initial value dBm
(Lin scale unit is V only.)
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(2) Datainput
The reference level data is input by any of the following methods:

® Level setting by ten-key pad [ . ]1[0] to [9] and unit key [dBm][V][mV] [eV]
& Level setting by rotary knob
® Level setting by Step/Select [ T 11 { 1key

Other data is input using the function keys menu. (See Appendix A.)

Amplitude
REF LVL STEP aw o — = o = — “
AMPLITUDE 1 <F1>AUTO: 1div I
MAPLITUDR - m e e mmom e = = = ] ]
: m <F1> REF LEVEL i | b= <F2> AUTO: 2 div '
) i
| | <F3> :
UL 2> REF LEVEL STER SUZE — — ] <10 AUTOIS !
H : H <FA> AUTO: 10 div I
H 1 ]
i : | b <F5> MANUAL 3
i !
{Amplitude] m—————ph | P L <FB> RETURN 1
! 1 b e st st i e e b o
] I
i [
i i
! : LOG SCALE = m m m  om o -
: j | = <F1> 10 didiv i
] 1
: : } |- <F2> 5 d8idiv 1
. i !
i ! <F3> 2 dafdh t
L F35 106 5CALE - e - et P32 2l :
: : 'k <£4> 1 dBidiv H
1 i
II : |l <ES > dekiok 1
: |
! ' i b <F6> RETURN |
i ] 1 _ 1
i y mmme———mm e b
i i
i |
I I LIN SCALER m e = o m o "
\ : ] <F1> 10 %Adiv :
1 :
: : E<F2> 5 %div i
f |
i 1 s, +
I b €F43 LINSCALE coms mom - Bom g SF3R 200 !
: '! 1 <F4> 1 %/div !
1 i
: : | b <FS > doiokohk 1
I |
: : t L <£6 > RETURN I
! \ bl L.
I (.
| |
I t LOG ST UNIT+ = = oo m o e e -
: : | - <f1>dBm '
| 1
: : tf<r2>anav :
! i
t i
T <F55 LOG SCALE UNIT = - = b, gt <737 98V |
: : H <F4> W !
- kb b H I
lL <F6> _ll t - <F5 > dBuv{emt) 1
""""""""""" ] I
§ < F& > RETURN 1
o e e e -

Notes : 1. Unit setting is performed by LOG SC UNIT function keys menu, but reference level input
using the set unit is performed by panel key.

Unit setting key Reference level inpul key
(LOG SC UNIT lunction keys menu) {Panel key)

[dBm : F1) [dBmj}

[dBuV : F2] [dBm]

IdBmV : F3} [dBm}

[dB4V (emf) : F5] [dBm]

[V:F4] (VI [mV], [4V]

9. When the Log scale reference level setting is under —60 dBm (RF input High), — 80 dBm
(RF input Low), it cannot be changed to Lin scale.
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Example: Set Log scale to 2 dB/div, reference level to 50 dBmV, and reference level step size to 1 div
and change the reference level from 50 to 40 dBmV.

Step Key operation

Description

1 Spectrum] Amplitude J

2 [Log SCALE]

—ZdB/div] |T_3__]

3 RETURN]

o]

RETURN]

4 REF LEVEL STEP sxzm]
AUTO 1 div]

5 RETURN:]

6 di'{EP‘LEVEEJ:l
5 ][ o] |dem]

7 Step/Select

| LOG SCALE UNIT:I

Lol

v

Displays the AMPLITUDE function keys menu.

Displays the LOG SCALE function keys menu
and sets the scale to Log scale.

Sets 2 dB/div.

Returns to the AMPLITUDE function keys menu.

Displays the LOG SC UNIT function keys menu.

Sets the reference level units to dBmV.

Returns to the AMPLITUDE function keys menu.

Displays the REF LVL STEP function keys menu.

Sets the reference level step size to T div.

Returns to the AMPLITUDE function keys menu.

Sets the reference level to 50 dBmV.
(Note 1 on preceding page.)

Change the reference level from 50 to 40 dBmV.
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4.4.6 Frequency domain display mode and detection mode setting
This paragraph describes frequency domain display mode and detection mode setting.
# Display mode '

The display method can be selected from the following items:

NORMAL, maximum value MAX (MAX HOLD)/minimum value MIN (MIN HOLD)/average
value AVG (AVERAGE), dot [measurement point] cumulative display CUM (CUMULATIVEY
trace imeasurement line] overwrite OVER (OVERWRITE), sweep stop VIEW

Notes : 1. If the average value was measured, measurement does not stop after the set number of
averaging sweeps.

2. During average value measurement, the current sweep number * is displayed by
AVG=1* at the top left of the screen,

3. The number of averagings can be set at anytime, regardless of the AVERAGE ON/OFF
setting.

4. Average value measurement improves the S/N ratio as shown beiow.

dB AVERAGE RATE
27 +
26—
21 e
et
j
@
g 18—
=
e}
o ——
& 15
o
12
13}
=
~ 9-T
[¥a)
6_.4._.
3__.
| | | ; ] I | | |
0 | | | ] ! | ] ] |
1 2 4 8 16 32 50 100128 200 256 500

Number of sweeps

S$/N ratio improvement by digital video averaging
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¢ Detection mode
The detection mode can be selected from the following three modes:

Maximum value between sample points POS PEAK, minimum value between sample points NEG
PEAK, instantaneous value of sample point SAMPLE

(1) Ranges and initial values

Display mode : NORMAL, MAX, MIN, AVG, CUM, OVER Initial value : NORMAL
Average value setting (AVERAGE]) : ON, OFF Initial value : OFF
Number of averagings (AVERAGE NO.) : 2, 4, 8, 16, 32, 64, 128, 256 Initial value: 8
Detection mode : POSPEAK, NEGPEAK, SAMPLE Initial value : POS PEAK

(2) Datainput
The number of averagings data can be input in any of the following ways:

& Number of averagings setting by ten-key pad [0] to [9] and [Enter] key
8 Number of averagings setting by rotary knob
® Number of averagings setting by Step/Select [ 1111 | key
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Other data is input by function keys menu. (See Appendix A.)

Specirum
SPECTRUM = e = m ———————
: <12 MARKER +mr et ......,,...J|
: <F2>TRACEFREQ.‘TIME-—-—L——'
: <E3> SWEER/GATE/TRIG .....{
[Spectrum] T < F4 > REWAVBWSWT/ e
| ATTEN (COUPLE) '
E
} - <F5> AUTO TUNE ;
!
—i Lcres et p
Ao e A T T - pu— |
MAXDMUIN/AVG o o o gy
TRACE FREG » = = — = — -y : < F 1> MAX HOLD :
| . 1
| CEI NORMAL 1 : b~ < $2 > MIN HOLD :
[ Lok
< P2 MAXPINIAVG - & ;-]I  r3s AVERAGE :
I i
' ' : — < F4> ENTRY :
: oy AVERAGENo. |
: : : Lo < F5 5 senoen :
1
) b ~—<FG>RETURN-——| X
I EJ [ . e I - wd
| o
! b CUMIOVER —— === = - -y
i 1 i=<Fi>CUMULATIVE 1
i 1 i i
i 1 { p~<F2 > QVERWRITE i
P 1
: t | < F3 o hsleiaiol }
1 er e okl !
TRACE == — = = — “ <F3> CUMIOVER VP b <A wokon :
— ; . -l i
|~ <F1 > TRACEFREQ Lyl [ . |
I3 T
: } H 1 1 - <F6>RETURN 1
] P S T |..,...|
i i H 3003
i t t
1 o ¢ DETMODE mm— === ==n
! - i<l P0s PEAK '
! H H
! Vo i Es saMPLE :
! " 3 I 1
' Lo razviEw 1< NEG PEAK 1
i :
i ' {F<FS>DET MODE—- — 1-«)-: CTA> ki !
H H i b ' 1
: i ! i § i FS 3 okdokn t
5 § 1L <FB>RETURN vy |
i Lt I lcresrerum ]
1 1 | S N I ad 5—. L ‘——]’. J
) T A ke e -
I I
] I
] I
4 I
i {
i i
} i
1 i
i
Mceas Taace-Tme \
<F2> TRACE U . I
FRECUTIME | b P33 Ak |
|
I[ — < F4 > ook |
'
: bre <L £ 5 > Hivkokoh 3
3
: L. <FE > RETURN 3
fre o o m d  —
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Example: Set the frequency domain display mode to average value AVG (number of averagings: 8).

Step Key operation

Description

1

2 [ TRACE F‘REQ/’i‘IME]

[ TRACE FREQ:]

3 ——MAX/MIN/AVG]
_AVERAGE]

4 "ENTRY AVERAGE NO] 1

8 ] [ Enter ]
——RETURN:]

Displays page 1 of the SPECTRUM function keys
ment.

Displays the TRACE function keys menu.

Selects the frequency domain mode and displays
the TRACE FREQ function keys menu.

Displays the MAX/MIN/AVG function keys
menu.

Selects average value measurement.

Sets the number of averagings to 8.

Returns to the TRACE FREQ function keys
menu.
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4.4.7 Time domain delay time, time span, expansion mode, and display mode
setting

This paragraph describes time domain delay time, time span, expansion mode, and display mode
setting.

® Delay time DELAY TIME

The delay time is the time from the sweep trigger point to the beginning ef screen display.
The pretrigger and post trigger time relationship at delay time setting is shown below.

|
I
¢
3

Trigger level

"“?"fﬁ'lﬂr“\ﬁ#fé,&‘,‘ﬁ%ﬂ"# ﬂ,v "VW\’WMW
o TUTE
{img
/’ Normal wavefarm
»
:
H
H
tirme time
P ™,
i \
e i E i = >
{ g4 '
S ] X
sad A ‘k?.J,_‘x ﬁ{u RYJ;}, : M WW.TM-KW W |

Waveform when
delay time made plus

Waveform when
defay time made minus

Pretrigger Posttrigger

e
AN
4
\

Y h'd

Max 1 screen{ - time span} Max 65.5 msec

Waveform observation using delay time (video trigger used)
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SECTION4 OPERATION

® Time span TIME SPAN
Time span is the time from the beginning to the end of screen display.
e Screen display expansion mede EXPAND MODE
Part of the screen display can be expanded. The following items are set:

Expansion start position ZONE START, expansion width ZONE SPAN, expansion width on/off
ZONE ON/OFF, expansion on/off EXPAND ON/OFF

Note : ZONE START and ZONE SPAN can be set at anytime, regardless of the ZONE ON/OFF
and EXPAND ON/OFF settings.

EXPAND OFF EXPAND ON
o time tirle - EXP
Ty AT M y i
P
[ /
T T
i
il /
Pl /
i1
T el
v PAAANANAAA AN :
Vit | ot | vl | e
e e

H ZONE SPAN

ZONE START

¢ Display mode
The display mode can be selected from the following:

NORMAL, maximum value MAX (MAX HOLD)Yminimum value MIN {MIN HOLD)/average
value AVG (AVERAGE), dot [measurement point] cumulative display CUM (CUMULATIVE)/
trace | measurement line] overwrite OVER (OVERWRITE), sweep stop VIEW

Note : For average value measurement, see the Note in paragraph 4.4.6.

¢ The detection mode becomes sample point instantaneous value SAMPLE.
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(1) Ranges and initial values

Delay time
Pretrigger: —time span to 0 s (step: 1 measurement point)
Posttrigger:  0sto65.5 ms(siep: 1 us)

Initial value: Os
Time span

Number of data points NORMAL : 50, 100 to 900 us (high-order 1 digit seiting)
1 ms to 1000 s (high-order 2 digits setting)
Number of data points DOUBLE : 100, 200 to 800 gs (high-order 1 digit setting)
1 ms to 1000 s (high-order 2 digits even number setting)

Initial value: 200 ms

Expansion mode

ZONE START ~ 1000 ¢ to 65.5 ms Initial value: 0 sec

ZONE SPAN 50 4510 1000s Initial value: 200ms

ZONE ON, OFF Initial value: OFF

EXPAND ON, OFF Initial value: OFF
Display mode NORMAL, MAX, MIN, AVG, CUM, OVER  Initial value: NORMAL
Average value setting (AVERAGE) ON, OFF Initial value: OFT
Number of averagings (AVERAGE NO}: 2,4, 8, 16, 32, 64, 128, 256 Initial value: 8

(2) Datainput

The delay time, Lime span, expansion mode, and number of averagings data can be input in any of the
following ways:

® Setting by ten-key pad [ . }{ +/~1{0] to {9] and unit key [sec] [msec] {usec] or {Enter] key
e Setting by retary knob
¢ Setting by Step/Select{ 110 1 key
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Other data is input by function keys menu. {See Appendix A.)

Spectrum
iy . ot ———
SPECTRUM wm we s me m n o e ———— AT
<M>i~.»mma<i~:n--._...._.1k |
<F2 > TRACE FREQITIME ---_{....J

<F3>SWEEP/GATEARIG « = - JE

<F4 > ROWNBW/SWE/ «r =t

i
i
|
i
{Specrum} -mma-} o
X ATTEN (COUPLE) :
i :
| :
| :
| -

< F5>AUTO TUNE
PR T CFB e s s s -
by o ———— - -+
TRACE — oo o o= o e o -

< F1> TRACE-FREQ

i
i
i
i
i
I
i
i
I
i
i
i
i
]
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i
i

-y
i
i
i
i
1
|
i
1
1
i
1
i
i
1
1
|
I
|
|
3
I
I
I
3
I
]
3
]
3
¥

-
i
H
3
H
H
H
¥
i

4

EXPAND MODE == = = = o e -

1) <F1>ZONESTART i

1 1

1 |~ <F2> ZONE SPAN 1

TRACE TIME « s mom e m m " 1 1

SRETIRIETTTETTTT e < F3> ZONE ON/OFF )
1=<F1>DELAY TIME v 7 "": 3>20 | MAXAAINIAVG e o e my
! ot | [~ < Fa> EXPAND GRIOFF 1 Pim<F15 MAX HOLD t
) <2 > TIME SPAN o | ! '
’I <F33 EXPAND “: = | < FS > mkhmok ] : b <525 MIN HOLD ;

L s | ;
| £ . § H
| 525 TRACEFIME - = o - MODE : I <F6:-RETURN——-L JI | <Fa> AVERAGE :
SRl TRACE meemetl : - <F4> STORAGE -»m?--—: : o <FA > ENTRY :
FREG/THME I, ! MODE : : STORAGE MODE » o om me — - AVERAGE No !
| <5 FRarTRIG ;! b -<F1> NORMAL R USSR ;
= < F 5 > M esohod MONIT F ] 3
i \ oR - | SF2> MAXIMINAVG -;-;-,' L <F6>RETURN 1
L <$6> RETURMN I b < FE>RETURN T i § bmmm e :1__4

P A | SRV _ 4 H e
A ! : ! CUM/OVER = wm == -
! i ¢ I~ <Fi>CUMULATIVE |
! i t |
! J P PRI OVERWRITE |
bt an' i 1 1
i N 2R T 3
t g I IO 3 1 1
| <F3> CUMOVER T N !
P 5 | i i
P <Ran view S I !
| e < F5 2 seokestob e i 3 H
1 <Fs> H § ke <FH = RETURN ¥
T L <ré> RETURN i | UV U :I,,,.f
| I |
- L ‘
T T T e -

Example : See Example 2 of paragraph 4.4.8 (3).
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4.4.8 Zone marker sweep, input signal tracking, input signal gate, and sweep
trigger signal setting (SWEEP/GATE/TRIG)

This paragraph describes sweep, input signal gate, and sweep trigger setting.
® Sweep mode

Contimious sweep {[Continuous] panel key) or single sweep ([Single] panel key) is selected by front
panel key,
In the Single sweep mode, “SGL SWP” is displayed at the top right of the screen.

® Zone marker sweep

High-speed measurements can be made by sweeping only the inside of the frequency domain zone

marker,
ZONE SWEEP ON/OFF

e Signal tracking

The frequency of the maximum level signal in the frequency domain zone marker is moved about the
zonie marker at each sweep, TRACKING ON/OFF

¢ Inputsignal gate

To measure the spectrum at burst wave input signal burst ON, only the input signal at burst ON 1s
gated and input {o the measurement circuit based on the VIDEO or EXT trigger signal. (See item
(3)) '

The [ollowing ilems are set:

GATE ON/OFF, gate delay time GATE DELAY, gate width GATE LENGTH, gate zone end
setsing GATE END INT/EXT

Note : 1fGATE END: EXT, the value set at GATE LENGTH is invalid.
® Sweep start irigger

The trigger modes are divided into free running and trigger TRIG FREE-RUN/TRIGGERED.
In the TRIGGERED mode, “TRIGGERED” is displayed at the top right of the screen.
When the trigger is selected, trigger source, trigger level, and trigger slope are set as shown below.

1. Trigger source TRIGGER SOURCE
a. Inputwaveform after detection VIDEO
Note : When time domain is used, the VIDEO trigger level can be easily set as shown

in the figure beiow.

The trigger level is indicated by the B> trigger level indicator at the left side of the screen.

4 +100 %
time

[

T,

v\

[ (R SURNDN SUNUR SV FUUY ARG S Syl

RN R U DU R R o s

< 0%
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b. Power line LINE
¢. Externalsignal EXT

An external signal with a 10 us or wider pulse width is input at rear panel connector
Trigger Input 1 (£10 V) or Input 2 (TTL).

d. Inputvideo signal sync signal TV
This signal can be selected and set from the following:

NTSC/PAL system

Trigger sync signal
Vertical sync signal V-SYNC
Horizontal sync signal (even number fields) H-SYNC (EVEN)
Horizontal syne signal (odd number fields) H-SYNC {(ODD}
Horizontal sync signal line number ENTRY H-SYNC No.

Note: TV trigger operates normally when all the conditions {time domain, Lin
scale, RBW 3 MHz, VBW 3 Mz, input signal peak level at least 50 % higher
than reference level] are satisfied.

2. Trigger level TRIG LEVEL

Note :For FREE RUN, LINE, and EXT (INPUT 2}, TRIGGER LEVEL setting is unnecessary.
3. Trigger slope TRIG SLOP

Rising edge RISE or falling edge FALL is selected.

Note :For LINE trigger, TRIGGER SLOPE setting is unnecessary.
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(1) Rangesand initial values

Sweep mode :
ZONE SWEEP .
TRACKING:

GATE:

GATE DELAY :
GATE LENGTH :
GATE END:

TRIGGER:
TRIGSOURCE:
TRIG SOURCE (EXT)

TRIG SOURCE (TV}:

TRIG SOURCE (TV SYNC):

ENTRY H-8YNC No.;

TRIGGER LEVEL:

TRIGGER SLOPE :

{2) Datainput

Continuous, Single Initial value Continuous
ON, OFF Initial value OFF

ON, OFF Initial value OFF

ON, OFF Initial value OFF

0t0 65.5 ms (step: 1 us) Initial value Os

20 us to 65.5 ms (step : 1 s, GATE END : INT) Initial value 1ms

INT, EXT Initial value INT

FREE RUN, TRIGGERED Initial value FREERUN
VIDEOQ, LINE, EXT, TV Initial value VIDEO
INPUT 1 (X10V), INPUT 2 (TTL) Initial value INPUT 1
NTSC, PAL Initial value NTSC

V-SYNC, H-SYNC(EVEN)/H-SYNC (ODD), ENTRY H-SYNC No.

NTSC EVEN
NTSC ODD
PALEVEN
PAL QDD

VIDEOQO trigger

EXT (ONPUT1) trigger

RISE, FALL

Data can be input in any of the foliowing ways:

® Setting by ten-key pad{.][+/=1}[0]to[9] and unit key IMHz/V/sec] [kHz/mV/msec] [Hz/uV/usee] or

{Enter] key
& Setling by rotary knob

® Setting by Step/Select[ T1[| 1 key

wwwi¥aluetronics.com

Initial value V-8YNC

9 to 262
10 t0 263
5t0 310
6to 310
Initial value ODD 10

~100to +100 % (step : 1 %)
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Initia} value RISE
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Other data are input by function keys menu. (See Appendix A.)

[(_rs) e

o8> H-SYNC NG

Specirum
SWTGATEFTRG = = = = = N
| <15 ZONE SWEER 1
5 QUIOFF : GATETT R T ]
|
| F2 > TRACGNG ; L[(‘F1>GA1 ONIOEF
; ONOFF 1 fbcRr>oaTEpeay
1 P!
| b <F3@ GATE ~m‘—‘—.->—!l-<r3>cmnmmn| :
| 1 !
' | “3—<.4>GATFEN[, "
i i | INT/EXT |
i i L ¥
"’. UG = = = = B 1 ! i 5" i
<3 MARKER 1 ; ol |
: ;
] ]
i [—- 3% TRACE FREGIEML ! b 3
li H |
; CEF 5 SWELRGATEITRIG -V - - 3 ; E.XTT“G""‘“‘""“""'E
) . ; - INPLTE (£ 10 VY
fpectiumi—mimy L s 1 R il TRIG SOURCE = = = = = = SEUINPUTH(E R0
AR ' 1 ' ; < F 1> TG FEE RGN I b 1S VIDEG : ) .
ATTEN [COUPLE) 1 1> VIDE CEPRINEUTIONG
i PR ! i , l MRIGGERED ] ! ! 3
+ h . . Ul 2% LINE YRS TEEEY 1
’[(?”MYDZUM : : ; ‘I‘«m:-rmc,souna b ! ziﬁ i
I
r P Fam mdkmw 1
 Lasirer 1 : : SRR ! e F3m iRt b !
et o - N ’ =TSSR L LLL ]
A i : ‘_]-—<m;>.='mmr 1 ‘l " § )
| L S FA D TRIGGER ~ - = - e TG LEVEL . . 1 > RETURN J‘
i ¥ | 1 1
i {4 <8 FREE AUN PR RFSRIAIGSIONE ! |
! ! RISEAF AL : : ; .
t L s pETURN ———y 1| SEIFALL \ H VTV TRG s -
! L e e m}i sl csn > npiuna § H H 1> NTSOPAL
1 | b
{ . 4 L*--""“-—;}”J ; ; R RS
e cham 1w = T e L PLSYNE (EVEN)
] ]
H H
1 L
v |
A -

< F 6 METUR ey

~~~~~~ ook

E
i

f

3

1

3
<Ta» HSYNCIO0D)
|

1

|

¢
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(3) Inputsignal gate function

{a) General

The gate function is a sweep mode which turns the waveform data display on and oif by the gate
control signal created in the MS8604A based on an external signal (Trigger Input 1 only) or video

trigger signal. .
Since the timing to digplay a spectrum waveform can be set using this mode, it is possible to analyze
only the spectrum when the burst wave signal is set to ON.

Burst wave inputsignal

Ts

R
)

If the spectrum of the above burst wave is analyzed as it is,

freg

Ty

e S )
o b

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

If the spectrum can be analyzed only during the gate time of Ty,

freq

A
/1A
[ 1\

PR R T R R R e

Only the spectrum when the burst is set to ON is displayed.
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SECTION 4 GPERATION

When the gate function is executed, the sweep runs in the FREE RUN mode and only the waveform
data validated by the gate control signal is refreshed. If the sweep peried is not synchronous with the
gate control signal, a perfect-shaped trace can be obtained by increasing the number of sweep
repetitions.

- freq

- 40

- 60 PEUF Y. ER Y kTG M % L
- 10

-140

Fewer Sweep Repetitions

_\ treg
- 20
N [ 1\

i \
7 NI

- 80 Wff'ri’*s‘ﬂ’f‘-\ﬁ(“ 4 JaTr R T s Frn
- 70

~-100

More Sweep Repetitions

Example of Frequency Spectrum Measurement on Burst Signal
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SECTION4 OPERATION

(b) Creating a gate controi signal

If the point where an external rigger signal (only EXT Input 1) or a video trigger signal is triggered
is assumed to be the reference position, the gate control signal remains ON over the period {rom the
point immediately after the GATE DELAY time has elapsed from the reference position, to the time
point set by the GATE LENGTH, or to the time reset by a trigger signal.

® GATE END:  When INT is selected

Trigger point

Trigger signal -~ ~= o wsm—— F ——————————————————————————————————— Trigger level

ON

OFF OFf

Gate control signal

]
I
1
I I
GATE DELAY | GATE LENGTH '
: :
¢ 3
! 2 3
: i
Only the length of time is displayed
® GATEEND: When EXT is selected
Trigger point Trigger-reset point
Y
Triggersignal ==wmrmm—m—== r ———————————————————————— 5 Bimibaletde by Trigger level
! | S—
! |
1 1
; )
' ON [
:
H
3
]
1
1
OFF | QFF
Gate control signal | :
1 i
| GATE DELAY |
: I
< >
i

|
I
3
H
H
1
1
1
I
]
{
'

Only the length of time is displayed
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SECTION4 OPERATION

The time domain mode facilitates setting the time for the gate control signal. The following shows an
example of how to use the gate function for which time domain is available.

Step Procedure

1 Inputthe following signals to the MS8604A.

% inputitto High Power
Input

Input signal

» Inputitto Triggerinputl
{10V}

Synchronous signal
g

2 Display the waveform in the time domain mode. Synchronize the input gignal by setting
the trigger mode to TRIGGERED and the trigger source to EXT (INPUT 1).

timel
/7 N
\
\
|
!
o Yo
'l
. | i
i Il 1 I
; : : ;
DELAY TIME GATE DELAY GATE LENGTH

3 Setthe GATE to ON, and vertical lines should appear at the positions of GATE DELAY
and GATE LENGTH. Set the GATE DELAY and GATE LENGTH to appropriate
positions while observing the waveform.
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SECTIONA4 OPERATION

Step Procedure

A4  Setthe frequency domain, and the trigger mode runs in FREE RUN and the waveform data is
dzsplayed only for the time set by GATE LENGTH.

Treg

Notes: (D Since the output is delayed compared to the positive leading edge of the input
waveform when the resolution bandwidth (RBW) is narrower, noise such as
spikes may appear on the trace, To prevent these from appearing, set GATE
DELAY and GATE LENGTH to values that satisfy the following conditions,

REBW t1 12 13
1 kHz = 2ms
3kHz = 600 us

10kHz & 230 us

30kHz 220008 | 220 us =1 us

100kHz | =20 s

{
i
i
i
i
L
I
|
|
1

;
B
R 300kHz | Z15us
1 MHz Z10 s
3 MH=z
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SECTIONA OPERATION

@ When the resolution bandwidth (RBW) is extremely narrow for the frequency
span, some waveforms cannot be displayed correctly. Set each parameter so
that the following conditions are satisfied.

SPAN

RBW = X5
Number of data points (NORMAL 501 or DOUBLE 1002)

@ The GATE function can use a video trigger as a gate control signal. In this
case, the gate control signal must be generated correctly so that a trigger can
be normally set with the same RBW, VBW, and trigger level conditions at all
{requencies within the frequency span observed in the frequency domain.

Frequency domain

Time domain

/|

AN
N
NN
NN
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SECTIONA OPERATION

Example 1: Set VIDEO trigger to 30 % and TRIGGER SLOPE to RISE.

Step Key operation

Description

1

[ TrRACE FrEQTIME | (72
[TRACE TE'ME]

N

Displays page 1 of the SPECTRUM function keys
menu.

Displays the TRACE function keys menu.

Displays the TRACE TIME function keys menu.

See paragraph 4.4.7 and display the VIDEOQ signal on the screen.

3 —_RETURN]
MRETURN]
4 "SWEEP/GATWPRIGGER]

5 TRIGGER:]

6 | TRIG SOURCE]
_vm&:o]

7 :RE’I‘URN]

iENTRY TRIG LEVEL:I

) Lo (e

| TRIG SLOPE RISE/FA LL]

Returns to the TRACE function keys menu.

Returns to the SPECTRUM funciion keys menu.

Displays the SWP/GATE/TRG function keys
menii.

Displays the TRIG function keys menu.

TRIG FRE E-RUN/’I’RIGGERED] Sets TRIGGERED.

Displays the TRIG SOURCE function keys menu.

Sets VIDEOQO.

Returns to the TRIG function keys menu.

Sets the trigger level to 30 %.
(Check at the waveform on the screen.)

Sets TRIGGER SLOPE to RISE.

wwwaaluetronics.com




SECTION G OPERATION

Example 2: Set the PDC burst wave rising characteristic. After setting trigger at Example 1, in time
domain mode, set the delay time pre-irigger to 1 ms, time span to 10 ms, expansion mode
(ZONE START: —500 us, ZONE SPAN: 1 msec), and expansion on/off and ebserve the
expanded waveform and normal waveform.

Step Key operation Description
1 Displays page 1 of the SPECTRUM function keys
menu.
2 TRACE FREQ/TIME] l F2 ’ Displays the TRACE function keys menu.
TRACE TIME]  Selects time domain mode and displays the

TRACE TIME function keys menu.

3 [ TIME SPAN]

I 1 H 0 ] msec} Sets the time span to 10 ms.

4 [DELAY TiME]

l+/-« J [ 1 } [ msec ] Sets the delay time to — 1 ms (pretrigger).
5 [EXPAND MODE] Displays the EXPAND MODE function keys
] ment.

ZONE SPAN]
Sets ZONE SPAN to 1 ms. .
ZONE S’I‘AR’I‘]

[+-][ 5 Jlo]] o ]| usec] SetsZONESTART to ~500 us.

6 [EXPAND ON/OI?‘F:] Sets EXPAND to ON and displays an expanded
; waveform,
[:EXPAND ON/OFF] Sets EXPAND to OFF and displays the normal

waveform. Expanded waveform and normal
waveform are compared and studied by repeating
step 6.
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SECTION4 OQPERATION

.4.4.9 Resolution bandwidth (RBW), video bandwidth (VBW), sweep time (SWT), and
RF input attenuator (ATTEN]) setting

This paragraph desecribes the following settings:

Resolution bandwidth RBW

Video bandwidth VBW

Sweep time SWT

RF input attenuator ATTEN

AUTO VBW/RBW setting ratio VB/RB RATIO

(1) Ranges and initial values

RBW: MANUAL, AUTO,BW/SWT AUTO Initial value AUTO
MANUAL: 10 Hz to 3 MHz (1-3 sequence)

VBW: MANUAL, AUTO, OFF, ENTRY FREQ-VB/RB RATIO, BW/SWT AUTO
Initial value AUTO
MANUAL:1Hzto 3 MHz (1-3 sequence)

ENTRY FREQ-VB/RB RATIO: 0.00601 to 100 Initial value 1
SWT: MANUAL, AUTO, BW/SWT AUTO Initial value AUTO
MANUAL:

Lower limit value
Frequency domain (sweep time) Significant digits 2
20 ms (frequency band 0, number of data points NORMAL)
50 ms (frequency band 0, number of data points DOUBLE)
100 ms (including frequency band 1—, 1+, frequency span= 3 GHz)
200 ms (including frequency band 1 —, 1+, frequency span>3 Glz)
Time domain {time span)
Number of data points NORMAL:

50 2
100 to 900 us Significant digits 1
1 msto1000s Significant digits 2
Number of data points DOUBLE:
100 us
2040 to 800 ws Significant digits 1, even number only
1msto 1000s Significant digits 2, even number only
Upper {imit
1000 s

ATTEN: MANUAL, AUTO
MANUAL:20to 75 dB {step: 5 dB) (RF input: High)
MANUAL: 0to55dB (step: 5dB) (RF input: Low)

(2) Datainput
Data is input in any of the following ways:

® Setling by ten-key pad [ . | [0] to {9] and units key [Glz/dBm/dB} [MHz/V/sec] [kHz/mV/msec]
{Hz/uV/usec) or [Enter] key

® Setting by rotary knob
® Setting by Step/Select [ T]1[ 4 ] key
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Other data is input by function keys menu. (See Appendix A.)

Spectrum

i ~<F1> MANUAL
1

1 <r2>auto

1

3

ABWVBW/SWT/ATTEN « ~ — =

ua e end s
<F1>RBW “": < FA > Hkkk

SPECTRUM m = e o o o o o e mm oy

'
H

H

1

< F3 > dokeoleok 1

1

1

1

: <F1>MARKER :
I

i
| B <F5 > BW/ISWT AUTO
i
i

<F2 > TRACE FREQITIME <FB>RETURN

<F3 > SWEEP/GATE/TRIG

CFA> RBWABWAWT o it wee e CFA> COUPLED 2 - v
ATTEN (COUPLE) E - <Fi> MANUAL
<F5 > AUTO TUNE - <F2>AUTO

H
3
i
[Spectrum] mm—)»:
1
1
I
I
' - <F3> OFF
1

<FBrelc

,.
]
]
|
1
i
1
t
t
E
1
i
i
1
]
i

- <F4> VB/RB RATIC

S
E

[~ < F5 > BW/ISWT AUTO

S:NP T e s s e s e -
1 p<¥1> MANUAL

1
)
!
I
I
f
|
1
i
|
I
]
t
i
< P25 VBW e e e e

1
i
1
I
f
I
i
i
i
i
: L-<F2> AUTO
i

I

- F3 > Aok
[ < F3 > SWP TIME - = - = -+ - !

]

|

| l
1 i
| i
1 1
; 1
e < F4 > ko 1
[ !
; f-<FS > BWHSWTAUTO |
) 3
1 H
4

b < FH > RETURN
L s e e [......

- < F1> MANUAL
- <f2>AUTD

be < F 3 > Acriokeskok
- < Eg > seoldohk

L < F5 > ALL AUTD

1
1
1
|
1
|
t
¢
t
i
H
H
H
1
I
|
I
I
i
1
i
i
1
1
I
!
'
t
i
H
3
i
1
1
I
I
I
i
}
i
i
i
1
|
I
I
I
t
H
! b < 15 > osess e
:

i
]
H
i
e CEA > ATTEN - e e L.
|
1
1
1
1
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SECTION 4 OPERATION

Notes: 1. Inthe AUTO mode, RBW, VBW, and SWT are set as shown below.
The frequency span, RBW, VBW, and Swp Time Auto setting state is shown below.

Ffeq”?:c)y SPAN | RBW (Hz) VBW (Hz) Swp Time (seq)
z
100 to 150 10 RBW= VEW
SPAN
151tolk 30 VBW=RXRBW Swp Time =KX -——-——-———RBW2
1.01kto10k 100 Where, VBW lower limit | RBW>VBW )
value is 1 Hz and upper Swp Time =K X SPAN
10.1k to 20k 300 limit value is 3 MHz. RBW X VBW
20.1kt0 100k 1k
101k to 200 k 3k
201 kto2M 10k .
201 Mto20M 30k
201 M1t0 200 M 100k R:FREQ-VB/RBRATIO | K =3 (AUTO SWT: SLOW)
setiin =92 (A - f
201 Mto1G 300 k g K=2{AUTOSWT: FAST)
0.0001 to 100 {By system setting)
1.01 Gt 85G 1M Initial value: 1

e If RBW is Auto, the value corresponding to the frequency span is set.

e If VBW is Auto, the value is set according to the RBW and (FREQ-VB/RB RATIO)
setiing.

® If Swp Time is Auto, the value is set according to the frequency span, RBW, VBW, and
AUTO SWT mode settings. For the AUTO SWT mode, see paragraph 4.4.14.
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2. ATTEN is set as follows:

Reference level and input attenuator

RF input : High
REF LEVEL (dBm) A'{(fu'\'t (Sm) REF LEVEL (dBm) A(T\Efu(;!?}
+45.1t0 +50.0 65 +45.1 10 +50.0 60to 75
+40.1to +45.0 60 +40.1 to +45.0 551075
+35.1t0 +40.0 55 +35.1 to +40.0 50 to 75
+30.1 te +35.0 50 +30.1 to+35.0 45076
+25.1to +30.0 45 +25.1 to +30.0 40t 75
+20.1 10 +25.0 40 +20.1 to +25.0 35t0 75
+15.1 0 +20.0 35 +15.1 to +20.0 30 to 75
+10.1 t0 +15.0 30 +10.1t0 +15.0 25t 75
~54.9 to+10.0 25 ' ~25.0%0 +10.0 20 to 75
-80.0to ~55.0 20 -30.0 to -25.1 20 10 70
-35.0 to ~30.1 2010 65
-40.0to —35.1 20 ~to 60
-45.0 to —40.1 20 to 55
-50.0 to ~45.1 20 to 50
~55.0to ~50.1 2010 45
~60.0to ~55.1 20 to 40
~85.0 to -60.1 20 to 35
-76.0 to ~65.1 20 t0 30
~75.0 to -=70.1 20 10 25
RFinput: Low “80.0t 751 20
REF LEVEL (dBm) AT&%S“ REF LEVEL (dBm) ﬂusfu(:ﬁ)
+25.1 te +30.0 45 +25.1 te +30.0 40to 55
+90.1 to +25.0 40 +20.1 L +25.0 35t0 55
+15.1 1o +26.0 35 +15.1 to +20.0 3010 55
+10.1 10 +15.0 30 +10.1t0 +15.0 250 55
+5.1t0 +10.0 25 +5.1ta +10.0 2010 55
+0.1t0 +5.0 20 +0.1to +5.0 15 to 55
~4.9t0 +0.0 15 +4.5t0 +0.0 16t0 55
“9.810-50 10 +9.91t0 ~5.0 51055
~74.9 10 ~ 100 5 -45.0t0 -10.0 0tu 55
~100.0to - T5.0 0 ~50.0 to ~45.1 t ta 50
-55.0 to -50.1 01045
-60.0 to ~55.1 0to 40
-65.0 to -60.1 0t 35
-76.0 to ~65.1 01030
=750 40 ~70.1 Oto 25
-80.0t0 -7T5.1 Oto 20
-85.010 ~80.1 {to ib
-90.0to -85.1 0to 10
-95.0 to ~90.1 Gtob
-100.0 to ~95.1 D
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3. All settings other than ATTEN can be set to AUTO mode by RBW, VBW, and SWT menus
[BW/SWP AUTO ;. F5] key.
RBW, VBW, SWT, and ATTEN can be set to AUTO mode by RBW/VBW/SWT/ATTEN
menu [ALL AUTO : F5]key.

4. When RBW, VBW, and SWT manual setting is unsuitable, UNCAL is displayed at the top
ieft of the screen.

5. To make RBW, VBW, and Sweep time (Time span) a different value in the frequency
domain and time domain modes, set RBW/VBW/SWT MODE to INDEPENDENT at
SYSTEM setup. (See paragraph 4.4.14.) ATTEN cannot be set to a different value.

Since the setting range is different in the frequency domain (sweep time) and time domain
(time span) modes even when set to the same value COMMON, setting to the same value as
described below may not be possible.

Sweep time set to 300 ms in frequency domain mode.

}

Changed to time domain mode and time span set to 100 xs.
d

Returned to frequency domain mode.- - - Sweep time becomes minimum value 20 ms.
i

Changed to time domain mode.- - - Time span becomes 20 ms.
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Example: Set RBW to 1 MHz, VBW to 10 kiz, SWT to 100 ms, and ATTEN to 50 dB,

Step

Key operation

Description

1

[RBW/VBW/SWT/ATTEN]

[RETURN]

ala
L) Lo ) ()

[RETURN:]

[SWP'I’IME:} |
L) Lo (o Lms

[RBTU!{N]

[A’I"?EN]
EN KR

Displays page 1 of the SPECTRUM function keys
men,

Displays the RBW/VBW/SWT/ATTEN function
keys menu.

Displays the RBW function keys menu,

Sets RBW to 1 MHz.

Returns to the RBW/VBW/SWIT/ATTEN function
keys menu.

Displays the VBW function keys menu.

Sets VBW to 10 kHz.

Returns to the RBW/VBW/SWT/ATTEN funetion
keys menu.

Displays the SWP TIME function keys menu,

Sets SWT to 1060 ms.

Relurns to the RBW/VBW/SWT/ATTEN function
keys menu.

Displays the ATTEN [unction keys menu.

Sets ATTEN to 50 dB.
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4.4.10 Marker setting (MARKER)
This paragraph describes marker setting.
® Type of marker MARKER

[Normal NORMAL - - - zone marker ZONE]
In frequency domain mode, the frequency zone (zone width) ZONE WIDTH is set by two vertical
broken lines. The current marker 4 moves to the peak level in the zone.
In time domain zone, the zone width is assumed to be 1 point (SPOT).

Freguency {time) Lerel

MKR: [T ] T

]
- 10 ‘{ Zone marker

- 24
- 30

freq

g Current marker L

L~

——
e

~ 40

- 50
- 60

- 70
- 80

- 80 7
-100

O S B ey |

|

Zone center frequency

Zone width

Spot marker (zone width: 1 point) example

ireg

I ——

I ﬁy’“\)\/un oy

% |
s
=

>

e~
-
m—

4.92 .
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Zone width: 10 divexample

_______ e T ks 12

treq !

1
i

e e i A e e g T T [ T e e e e o e oy

[Delta marker DELTA}
Displays the frequency difference and level difference between the reference marker [ (fixed at
the current marker position when the delta mode was set) and current marker . When Log/Lin
scale is changed, the marker changes to the normal marker mode.
In the delta marker mode, zone marker position (center frequency or center time) setling by ten-
key pad inputs the difference from the reference marker position.

OMKR: ~9.90kHz -40.3dB

ireq

Reference marker

k4
i

Current marker

A8

/S EEER S R N Nt
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[Multi marker MULTI MKR (max 10 markers 4 1 to 4 10)]

HIGHEST 10:
Automatically sets up to 10 markers to the peaks of the signal displayed on the screen in high

level order.
The peak of the maximum level signal becomes the active marker and its frequency and level

are digplayed a$ the top left of the screen.

I

HARMONICS:
Automatically sets markers to the harmonies, with the maximum level signal in the zone
marker as the fundamental wave.
It is ineffective when:
1. The fundamental wave and the second harmonic are within 1 div.
2. There is a non harmonic signal with a higher level within 1 div of each harmonic.
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MANUALSET:
Up to 10 markers can be set manually to arbitrary positions.
See the example of item (2).

Active marker value is displayed.

x S WP
[MKR-999.998 {1z ~ 17.62Bm_| AT 588  RB 3904 A:POS
U 10.06dn . ; 3 5T 6,75 vg 6% 18
6 f 7 freq
1 I
1 ]
t ]
L
(THTIR:1.900 000 000 TBAD 01 SPAN:20.0kHz
o MARKER LIST
*indicatesthe | . 999.998 (AHz - 17 .62Bn
active marker. 2: 1.000 002 126G - 17628
3- 1.000 900 008G ~ 17 _89Bm
4: 1.008 994 08k - 25 _88EBm
5. 999.996 O8tH:z — 25.85dBm
6: 999.994 6tz ~ 37 .53dBm
e 1.000 005 edGE - 37.53cBw
8- 999.992 B3Hz ~ 52.45m
9: 1.000 083 4Gk - 52.49k¥n
19: ; !

Undisplayed markers are turned off.

MKR LIST ON/OFF:
Lists the frequency {or time) and level of all the multi markers. A * at the left side of the
numbers 1 to 10 indicates that the marker is an active marker. Inactive markers are not

displayed.
® Marker position move PEAK SEARCH

The marker ® can be moved to the positions shown below by pressing the function keys.
The levels are detected sequentially by pressing the NEXT key repeatedly.

Highest level position PEAK SEARCH,

Next highest level position NEXT PEAK,

Next highest level position at the right NEXT RIGHT PEAK,

Next highest level position at the left NEXT LEFT PEAK,

Minimum Jevel position MIN DIP,

Next minimum level position NEXT DIP

Notes : 1. When two or more points have the same level, the marker moves to the left end.
2. When moving the marker by other than PEAK SEARCH, stop the sweep or set the zone
width to SPOT (1 point). The reason for this is described below.
When the marker position is moved, the center frequency of the zone marker aiso moves o
the marker point at that time. If sweep is performed at this time, the marker will move to
the peak level in the zone marker,
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INEXT PEAK]

frea

™
et

NI B

M ey

\AA n.l/

/‘v‘y‘v Y -t

[MIN DIP] [NEXT DIP}

time

’ A,

r‘

The small level dips are sequentially detecled and the marker is moved by executing NEXT
DIP search continuously.

[NEXT LEFT PEAK] and [NEXT RIGHT PEAK]

R R
. \
| \
\ \
\ﬁ A \h. VV\M /

MTINSS v A=A Ea Y

The adjacent peaks at the right or left are sequentially delected and the marker is moved by
executing NEXT RIGHT PEAK search or NEXT LEFT PEAK search continuously.
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® Marker value parameter setting MARKER —

The marker frequency or level can be set at the following parameters by pressing the function keys:
Marker — center frequency MKR —» CF, marker —» reference level MKR — REF,

marker — center frequency step value MKR — CF STEP, delta marker — span AMKR - SPAN,
zone marker—sspan ZONE - SPAN

In time domain mode, only MKR — REF is performed.

[MKR — CF]and [MKR — REF]

freg freq

MKR -> CF

W e
[ —

T g R T B . N e

\.\’\ VAL \ L A4 i A ‘
AT A Y A2 A AT AN Rt MY
: : l : i : T e ‘ir
i?i freg
i
HIW
MKR — REF : L \
! 1 \
I |
NI BTN WYY
YTV 9T WY
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IAMEKR —» SPAN]
I
IR
-
\ il
i aml
AN | A A"‘\MMJ INVE Y

L The normal marker position does not change.

Since the reference marker is fixed relative to
the frequency, when the frequency spanis
changed, the reference marker moves to the
leftend.
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SECTIONA4 OPERATION

freq

/A\

3

; freq
L
i
I

RN S CUIGI NI WP JEDI NPV oy " NG
L

— Zone width does not change.

{1) Rangesand initial values

MARKER:
Zone marker center position :

ZONE WIDTH :
MULTI MKR:
MARKER SEARCH :

MARKER —:

MULTIMARKER LIST
www.valuetronics.com

NORMAL, DELTA, MULTI MKR Initial value
Lefi end to right end of screen Initial value

Manual, SPOT, 1 div, 2div, 5div, 10div Initial value
MANUAL: 1 point to frequency span
(time domain mode: SPOT only)

HIGHEST 10, HARMONICS,

MANUALSET, OFF Initial vaiue
Manual marker : No.1 to No.10

PEAK SEARCH,NEXTPEAK,

NEXTRIGHT PEAK, NEXT LEFT PEAK,

MiIN DIP, NEXT DIP Initial value
MKR - CF, MKR — REF, MKR — CIF STEP,

AMKR — SPAN, ZONE — SPAN Initial value
ON, OFF Initial value

NORMAL
Center

1div

OFF

PEAK SEARCH

MKR — CF
OFF
4-99




SECTION 4 OPERATION

(2) Datainput

Data can be input in any of the following ways:

® Setting by ten-key pad [ . } [0} to [9] and units key [GHz/dBm/dB] [IMHz/V/sec] [kHz/mV/msec]

[Haz/uV/usec] or [Enter] key
® Setting by rotary knob
» Setting by Step/Select{ 710! 1key
Other data is input by function keys menu. (See Appendix A.)

CFE D RETUAN —

<f1n SELECT Mo
< ER > (LEAR

CRS s PONE o SPAN

c
bl
[
<
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Example: Set 10 multi markers in 100 MHz steps between 100 MHz and 1000 MHz, turn on markers
1t0 5 (100 MHz to 500 MHz) and turn off markers 6 to 10 (600 MHz to 10900 MHz). Make
marker 5 (500 MHz) the active marker  and dispiay the marker list. Thereafter, turn off
the ON markers {(markers 1 to 4 <) other than the active marker. (Active marker No.5
changesto 1)

Finally, turn off the multi marker mode.

Step Key operation Description

1 Displays the SPECTRUM function keys menu.

2 See paragraph 4.4.3, etc. and set the start frequency to 0 MHz and the stop frequency to
1100 MHz, and input a suitable signal with a spectrum of that frequency range.

3 MARKER:I Displays the MARKER function keys menu,
MARKER]

4 MULTI MKR:I Displays the MULTI MKR function keys menu.

5 MANUAL SET] Displays the MANUAL SET function keys menu.

6 CLEAR] Clears ali the previously set markers fo prepare

— for multi marker setting.
7 SELECT No.] Selects marker 1.

EER IR Sets marker 1 to 100 MHz.

[()N with AUTO SE LECT] Turns on marker 1 and makes it an active
marker. {No.1issetand SELECT No. is
automatically shifted to No.2.)

8 Set markers 2 to 5 to 200 to 500 MHz ON markers respectively, the same as step 7. (Marker
5 set last becomes the active marker.)

9 (SELECT No. has become marker 6.}

[6][o]]o][mug Sets marker 6 to 600 MHz.

[01?1? with AUTO SELECT] Turns off marker 6. (No.6 is set and SELECT No.
is automaticaily shifted to No.7.)

10 Set markers 7 to 10 to 700 to 1000 MHz OFF markers respectively, the same as step 9.
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Step Key operation Description
11 RETURN:] Returns to the MULTI MKR function keys menu.
MKR LIST ON/OFF] Displays the marker list as MKR LIST ON.
12 MANUAL SET:I Displays the MANUAL SET function keys menu
— and turns off the ON markers other than the
CLEAR] F5 active marker (marker 5),
L (Marker No.5 automatically changes to 1.)
13 RETURN] Returns to the MULTI MKR function keys menu.
MULTIMER OFF] Turns off the multi marker mode,
14 RETURN Returns to the MARKER function keys menu.
RETURN Returns to the higher MARKER function keys
— — menu.
RETURN Returns o page 1 of the SPECTRUM function
- - keys menu.
Notes: Description of MANUAL SET function keys menu

1.

Each time the [SELECT No. : F1]key is pressed, the marker numbers to be turned on or of
are scrolled and selected from 1 to 10,

The [ON with AUTO SELECT : F2] key turns on the marker selected by [SELECT No. :

F1] key and makes that marker an active marker. If the marker selected by [SELECT No.
. F1] key is already on, the OFF marker of the next higher number is turned on. When the
key is held down, the markers are turned on in ascending number order.

_The [OFF with AUTO SELECT : F3] key turns off the marker selected by [SELECT NO. :

F1]key. If the marker selected by [SELECT No. : F1]key is already off, the ON marker of
the next lower number is turned off. When the key is pressed sequentially, the markers are
turned o[l in descending number order.

_Fach time the [ACTIVE MARKER : F4] key is pressed, the ON markers < are scrolled

and selected in number order and are made active markers 4.

_The [CLEAR : F5] key turns off all the markers other than the active marker. After that,

the active marker number changes to 1.
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4.4.11 FM modulation signal and external trigger signal waveform monitor
(FM/TRIG MONITOR)

This paragraph describes the function that moniters the wavelorm of the FM modulation signal of a
frequency modulated (FM) RF signal and the waveform of the external trigger signal input at the rear
panel Trigger Input 1 (£ 10 V) connector by time domain Lin scale. FM/TRIG MONITOR

® FM modulation signal waveform monitor FM MONITOR
The FM component of the RF signal is demodulated and displayed by an internal FM demodulator.

FM range FM demodulation bandwidth
2 kz/div (£ 10 kHz full seale) DCor AC50Hzto 50 kHz
20 kHz/div {2 100 kHz full scale) DCor AC 50 Hz to 50 kHz
200 kHz/div (£ 1 Mz full scale) DCor AC50Hzto 1 MHz

[FM range : 2 kHz/div]

+ 10k Tre

ay B T 0 11154

JA ) Fa
R I VAN I VA AR

0 Hz

/
LN A I AN

N/ W N/ ———f TN

- 10k

The FM peak shift AF is found from the waveform shown above using the equation below.
AF=(Fmax—Fmin}/2

Fmax and Fmin are easily found using marker position movement PEAK SEARCH (maximum level
position)/MIN DIP (minimum level position). {(See paragraph 4.4.10.)

Note - To reduce the demodulaied wavelform distortion, set RBW and VBW as follows:

Resolution bandwidth RBW > (FM shift + modulation frequency} X3
Video bandwidth VBW >modulation frequency X 10 and as narrow as possible
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® External trigger signal waveform monitor EXT TRIG MONITOR

The waveform of the external trigger signal input to the rear panel Trigger Input 1 (10 V)
connector can be displayed as shown below by time domain Lin scale.

+ 10V rry

ov

— 10V

Note: The external trigger signal waveform monitor A/D-converts and displays the input signal
directly.
The RBW and VBW settings are irrelevant.

(1) Rangesand initial values

FM/TRIG MONITOR : FM MONITOR, EXTTRIG MONITOR, OFF
Initial value OFF

FM MONITOR: 200 kHz/div, 20 kliz/div, 2 kIlz/div Initial value 200 kHz/div
COUPLING
(FM demodulator input coupling):  AC, DC Initial value AC
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(2) Setting

Setting is performed by function keys menu. (See Appendix A.}

Spectrum
e e s e e
! SPECTRUM wm = o o v = = = — — - +
! | - <F1> MARKER P
1
i | <72 > TRACE FREQTINE - = -4
i |- <F3 > SWEEPIGATE/TRIG !
i [spectrum} ——s |- <> REWVBWISWT/ :
: i ATTEN (COUPLE) "
z | - <Fs>auToTUNE !
3 ]
3 ..m......._..__).: <Fo>eic H
i b o e o M i - —— [rRnp—_— 4
i
! TRACE e e o s v g
! : < F1> TRACE-FREQ :
! ] 1
] i 1
! : '
! i L
i | t
: 1 ;
! 1 :
I | ;
! . ;
! t 1
I ; 1
: t 1
! i 1
: : I
! : '
! 3 !
: 1 !
: 1 ]
! 1 ]
I 1 H
| : : TRACE TIME ~ wr e m o
i | | ip<F1>DELAY TIME
! : | 1 p<F2> TIME SPAN
| 1 ]
i ' |1 ]-<EE3EXPAND
! 1 1 MO
; PL<F25 TRACETIME = oo i P
£ E mammome - . | I
T e T e o e
284 i \ I
| b Ea D ke | 1
! boobersermarG
| Fs > ok P MONITOR
) i [
| Lcrs> RETURN 126 | b <F6 > RETURN
e e e ——— — L...«} __________
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M = = e ————
P <FT{BW <1 MHZ) I
' 200 K+izidiv !
Pl <F> (BW<S0 Kiz) :
3 20 KHz/div |
MONITOR « = = = m = — = - : X
b & F1 FM MONITOR - - L —] ‘<‘3>(E‘W<5QKHZ) h
: 1 i 2 Krizfdiv i
b <F2> EXTTRIG [ 1
[ ELE
; MONITOR A El !
I 1
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4.4.12 AM/FM demodulated signal sound monitor (SOUND)

This paragraph describes the function that monitors the sound of the AM/FM demodulated signal of an
amplitude modulated (AM) or frequency modulated (FM) RF signal by time domain Lin scale using a
buili-in speaker. The center frequency is preset to the receiving frequency.

® AM demodulated signal sound monitor

Demodulates the AM component of the RF signal and drives the speaker by the built-in AM
demodulator. The reference level (Lin scale) is preset to a suitable value corresponding to the RF
level as shown below. RBW and VBW are set to 3 kHz or 10 kHaz.

Levelis too low and ample sound cutput is not
obtained.
l.ower the reference level.

X

T
AR VRGN

Fom.

O iV/ i[{jhvl /\IY/\‘V‘V /;Allt [i V/ AE/AV\\;A\?M Suitable level
T T A
AT A

—
—
t )
——

-,
s
et
et

1 Level is too high and the sound output is distorted.
Raise the reference level.

>< [ /

N -

o I'M demodulatled signal sound monitor

Demodulates the FM compenent of the RF signal and drives the speaker by the built-in FM
demodulafor.

The level of the RF signal and reference level {Lin scale) are preset to about the same value,

RBW is set as shown below.

Resolution bandwidth RBW ={FM shift + modulation frequency) X approx. 3

Fxamples: FM mobile radio RBW =10kHz
FM broadeast, TV broadcast RBW=30kHz
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(1) Ranges and initial values

SOUND: AM, FM, OFF Initial value OFF
VOLUME: 0=20(step: 1) Initial value 10

(2) Datainput
VOLUME data can be input in any of the following ways:

® Setting by ten-key pad [ 0]to[9] and [ENTER] key.
¢ Setting by rotary knob
® Setting by Step/Select[ T1[{ 1 key

Other settings are performed by function keys menu. (See Appendix A.)

Spectrum

SPECTRUM = w = st st e i m om e - SPECTRUM = = = e e e e -
fre<F1> MARKER T CF1SOUND v e = i—-;

<F2> TRACE FREQ/TME

i
H f ]
H i I
$ : 1 i
il <3 > SWEER/GATE/TRI 1l €FI > SYSTEM o= v v me S
mectrum ! 3 E/TRIG ' {3 SYSTEM 3 SQUND = e o "
‘ > : <F4 > RBW/VBWISWT/ : ; CFASCAL - m e §---3 1y <Fi> AM i
1 !
: ATTEN (COUPLE) : } <55 > A i ; 1 HP— 1
<F5 > AUTO TUN 1 I
! 3> AUTOTURE ! ! : ; 1 <F3> OFF I
G BLE m s v e e e m < B L CEB B OYC s i N | I
i <FG > et —J-( BI-L <F6>etc ‘:— wd. < F1 > SOUND )-1 CEd > R h
___________________________ ; |
1 f <F5 > VOLUME I
1 |
) k< ¥ > RETURN J
Lo e e o e e _1,.4
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4.4.13 Parameters setting list display (PARAMETER)
This paragraph describes the SPECTRUM mode parameter list display function.

[LIST PAGE 1}
4 PARAMETER LIST<1I> N
< TRACE-FREQ > < TRACE-TIE >
CENTER FREQ : 4.258 000 000GHz FREQUENCY  : 4.250 000 000Gk
FREQ  SPAN : 8.500 000 600GHz TUE  SPAN @ 200ms
START TREQ : @k DELAY THE : Gus
SIP  FREQ : £.500 000 BROGH: DXPRHD . OFF
RES Bd ¢ Iz RES B M
VIDED B4 : MMz VIDEO B : Utk
P TIME : 200ms SCALE : 106,108
SCALE : LOG. 10
TR STORAGE: HORML
® DET : POS PEFK
< COPON PARATETERS >
FREG BAHD : BRHD AUTO
REF  LEVEL : 18.8Bm
RF  ATTEN : 258
106 WNIT : cBm
\_ /
[LIST PAGE 2]
~ PARAMETER LIST<2> Y
£ TRRCE > < HORD COPY >
DiSPLAY . TRACE -FREQ DEVICE : PRINTER
FiARIG IOH ; OFF FRINTER  : 2205.117
¢ QUEEP COHTROL > ¢ YEMORY TEDIA >
TRIGGER : FREE FAH HEDIA . INT P
SUEEP MOUE « COMTIHUOUS
JOHE SLFEP « OFF < IHTERFICE >
SIGHL THG - OFF PORT-1 : G181
GATE  SLWEEP @ OFF CEVICE
PORT-2 . GIB. G
< IYRVER > COMTROLLER
I ES s HERTHL
HALTI  TRR : CFF < SYSTEM >
AUTO ST HORTYE.
{ OTHERS > PETH FOTHTS: o8l
COUPLE 10 : COHnN
\_ S0D : OFF - J
(1) Rangesand initial values
PARAMETER : LIST PAGE 1, LIST PAGE 2, OFF Initial value OFF

wwwivaluetronics.com




SECTION A OPERATION

(2) Setting
Setting is performed by function keys menu. (See Appendix A.)

Spectrum
SPECTRUM = m ar o e o m e e - SPECTRUM — — m — o s e -
} <F13> MARKER : : CFU> SOUND rmeme= le--~|
| |- <F2> TRACE FREQ/TIME ! F-<F2> PARAMETER sl
N 1 Ul Pas SYSTEM =« e me .
S | [ < F3 > SWEEPIGATE/TRIG ! | -<F3> SYSTEM |- PARAMETER: = = = = = = = -
pectrum 21 L ¢ Fa > REWVBWISWT/ ! Ll < Fa CAL s vwmr = e L.y 1 - <E1> LIST PAGEY j
i 1 b 7 | H
! ATTEN (COUPLE) : : CF5 > sopokokok Pt } b < F2 > LIST PAGE2 1
| E 1
: <F5>AUTO TUNE : : : |L ) I !
Uy SRS § s s ROV JOE SPPEE - ; 1
| <FB>ete »j--g a—L <F6> ete g <F2>PARAMETER 30 b !
___________________________ : '
1 | <FS > deskoksok {
1 i
] 1
d

<F&> RETURN
| S }7
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4.4.14 System setting (SYSTEM)

This paragraph deseribes the SPECTRUM mode system parameters AUTO SWT (FAST/SLOW],
DATA POINTS (NORMAL/DOUBLE), and RBW/VBW/SWT MODE (COMMON/INDEPENDENT).
These parameters are not affected by initialization.

They are included in the save parameters.

® AUTO SWT (FAST/SLOW)

Sets the value of K of the sweep time setting condition expressions in the AUTO sweep mode.

{See paragraph 4.4.9 (2).)
RBW=VBW Swp Time = K X SPAN/(RBW)2
RBW >VBW Swp Time =K X SPAN/(RBW X VBW)
K=3 AUTOSWT: SLOW Set when accurate measurement is required.
Conforms to the MS8804A specificaions.
K=2 AUTOSWT:. FAST Sweeps comparatively quickly.

Set when accurate measurement is not required.
® DATA POINTS (NORMAL/DOUBLE)

Sets number of data points NORMAL 501/DOUBLE 1002. Number of data points 501/1002 are the
number of internal measurement points. In both cases, the number of points dispiayed on the screen
15 501.

e RBW/VBW/SWT MODE (COMMON/INDEPENDENT)

Sets whether RBW, VBW, and SWT are made common COMMON er independent INDEPENDENT
in frequency domain and {ime domain modes. (See paragraph 4.4.9.)

In time domain mode, when RBW and VBW are set independently, “RBt” and “VBt” are displayed
on the screen,

Note: The ATTEN value cannot be set independently.

(1) Rangesand factory settings

AUTO SWT: SLOW, FAST Factory setiing SLOW
DATA POINTS : NORMAL, DOUBLE Factory setting  NORMAL
RBW/VBW/SWT MODE: COMMON, INDEPENDENT Factory setting  COMMON
(2) Setting

Setting is performed by function keys menu. (See Appendix A.)

Spectrum
SPECTRUM — = o mmm = = - SPECTRUM m o m = — o -
I — <Fi> MARKER ! | € F 1 SOUND 1 s v n o me J__..I
i ! ! b SYSTEM - ar e o — e e
bl < F2> TRACE FREQTIME ! L <F2> PARAMETER - — 0 d : ‘ M
i i 3 i ' e F ookl I
L < FIn SWEER/GATEN ! i F3 SYSTEM -me v o e o § 1
[spectrum] = 17 SWECRGRTENNG 1 [P TTEM oy 1 <F2> AUTO SWT ;
B e <Fa s REWNBWSWT] ! ! <FEDCAL mem ke g ! FAST/SLOW !
E ATTEN (COUPLE) ! : 5 kR : ; F<F3 > s !
ec e ar
| <FS > AUTO TUNE : : : ! :u--:%a)am.wom?s :
Jlecigmetimm - ey Locemete mom—e - 7 ke CFI> SYSTEM - — - 3w | NORMALDOUBLE |
SO S e ] 1 ]
1 <F5 > COUPLE ;
: (REWAVBW/SWT) |
: MODE :
: COMMON/ |
i INDEPENDENT |
1 !
i I

- < F6 > RETURN
I :l__l
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4.4.15 Calibration (CAL)

This paragraph describes automatic calibration and preselector tuning in SPECTRUM mode
The preselector tuning peaking bias value is not affected by initialization.

¢ Calibration
Calibrates the level and frequency errors.

Level error calibration contents: Reference level error, Log scale linearity error,
IF amplifier gain, RBW, and detection mode switching error

Frequency error calibration contents : IF center frequency error at RBW switching, FM
demodulator detector linearity error, RBW bandwidth error

The calibration data is backed up and is preserved even when the power is turned off.
Do not apply the measured signal during calibration.
A clock that shows the elapse of time is displayed during calibration.

) CALIBR JATING
Remaining calibration time

Elapsed calibration time

¢ Preselector tuning

The preselector is a band pass filter for rejecting unwanted spectrum analyzer signals (image
response, multiple response). Iis center frequency tracks the input signal frequency.

The preselector is used at frequency bands 1—(1.7 to 7.5 GHz) and 1 +(6.5 to 8.5 GHa).

During normal use, tuning (peaking) is unnecessary. When the tuning peaking bias has drifted,
retune the preselector so that the maximum response is obtained as shown below.

L 4

\
i
\

]
1
A

¥
I
i
i
i
3
i
i
T
I
L
|
1
l
H
¥
H
i
|
1
i

T
1
1
i
i
z
1
1
T
1
1
|
1
i
{
T
1
|
1
H
i
H
1
I

/

[BAND 17} [BIAND 1]

[Retuned] [Tuning suitable]
Note : Preselector AUTOTUNE is inoperative in Lthe following eases:

Frequency span> 500 MHz
Marker OFF
Time domain FM/TRIG MONITOR mode
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(1) Ranges and factory settings

CAL: ALL,LEVEL, FREQ

PRESEL TUNE: AUTOTUNE, ENTRY MANUAL TUNE, PRESET (bias 0)
ENTRY MANUALTUNE: —128to127{step:1) Factory setting 0

(2) Setting

The preselector tuning peaking bias value is set in any of the following ways:

8 Setting by ten-key pad [+/—][0] to {9] and {Enter]j keys
# Seiting by rotary knob
® Setting by Step/Select [ 11 | 1 key

Other settings are performed by function keys menu. (See Appendix A.}

Spectrum

SPECTRUM = = = e wa o m om m - SPECTRUM = e o st "
e < F1> MARKER I <F§>5(}UN§_}...-....}.1

<F2> TRACE FREQ/TIME <F2>PARAMETER =

I
1 ! 1
1 3 1
I b 1
I Lo <F3> SWEEPIGATETRIG ! ! M o=l PRESEL TUNE - = = = o e §
[Spectrum) —sim ! ! P SP3SYSTE by CALIBRATION = w e me o o 1 feF>AUTOTUNE !
: <F4 > RBW/BW/SWT/ : Pl CFASCAL c=v - — ,_é 1e=<E1>ALL B 1 £25 ENTRY MA .
i ATTEN ([COUPLE} ! : I i § [o<F2> ENTRY MANUAL |
! ; Tl 5 > ke P I <F2> LEVEL ] : TUNE t
11 <es> auTO TUNE H ! )i ' : 1 ;
) | ! 0] | = <F3>FREQ i | [-<F33> PRESET ;
CFED et e = I b CFED RU s i R i
R j‘ ’l “Fo> e ! SRASCAL B L CRan 1 : <F4 > koo :
“““““““““ i 1 '
i <FS)PRESELTUNE-4-—-"}': CFS > kel i
1 I
I - <76 > RETURN f i !
N Fl

<F6> RETURN
b e e TI, _* L oo e e e e i,_
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4.5 System Setting (SYSTEM SETUP)
4.5.1 Overview of setting

System setting begins with setting the MS8604A to the SYSTEM mode by pressing the front panel
[System] key. .
The following items are set by function key, as required.

¢ Datafile

Title (TITLE), date (DATE), time (TIME), directory display (DIR), file deletion (DELETE FILE Nol},
media initialization (FORMA™), media (internal memory PMC, external MC8104A storage unit
PMC1, PMC2/FD) selection (SELECT MEDIA), write protect (WRITE PROTECTION}

® Alarm tone on/off {ALARM)

o GPIB address (GPIB1, GPIB2, MC8104A) (ADDRESS) (For a description of printer address setting,
see paragraph 4.7.)

® RS-232C (Option)

4.5.2 Data file setting

# The data file name is shown below,

TX Test mode: PRMTR ¥%% DAT Comment Numberofbytes Date Time Write protect

Spectrum mode:
TRACE k%% DAT Comment Numberofbytes Date Time Write protect

P T !

Filename | attribute byte (s) Time
File No. Comment Date Write protection
(ON/GFF)
{tem TX Tesi mode Spectrum mode
ok (file Nol) 101 to 199 001 to 099
i'ile contents Setup parameters only Waveform data and setup parameters
Comment System standard name (PDC, elc.) SPECT
or first 25 characters {both modes) of user-defined USER DEFINE title

Date (1990} 90-01-01 to {2089) 89-12-31 {hoth modes}
Time 00:00:00 to 23:59:59 (both modes)
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e The following can be selected as the PMC or FD for saving data files.
INT PMC . MS8604A built-in PMC
EXTPMCI : PMC1of MC8104A Data Storage Unit connected externally by GPIB
EXTPMC2 : PMC2of MC8104A Data Storage Unit connected externally by GPIB

EXTFD . FD of MC8104A Data Storage Unit connected externaily by GPIB
Note : PMC {(Plug-In Memory Card}
38 pins (Fuiisoku)
SRAM type 32to 512k bytes (2° step)
FD
IBM: 1.44 M bytes, 720 k bytes

PC-9801: 640 k bytes

e When files are saved to PMC or FD, they are automatically separated by mode and stored to the
subdirectory MS8604 under the root directory.

¥ (root) ——r— M358604 SPECT ~— Spectrum mode data files

PRMTR— TX Test mode data files
— PTA |

¢ Directory display DIR displays all the TX Test mode and Spectrum mode files in the directory of the

selected PMC or I'D,
® When a PMC or FD is formatted, subdirectory MS8604 is automatically created under the root
directory. :
SBEC4A 93-04-23  158.24:3%5 SYSTEM
- SYSTEM SETUF -- oo
PMT Media 1OENT PME PRo
HARDWARL Alsrm OGN .
INTZRFACE GPw1BT Address Do FHILE
GF~137 Address T -
WOBID4A Address L] T
SETUF
R5~7232C [Optian}
Baud rate T 2400 ,%LE/‘H%EW_
Parity ©OEVEN T .
Cata B1t Boit <
Ster bl ©otntt HARDWARE
FHYERFALCE

R5-232C and the items following it are displayed only when the option ss instalied.
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15BE0ZA 93-04-23 15:24:3% FMC
—— SYSTEM SETUP =~ T .
NEXT
File directory DIR/NE
Media © INT FME Media name . M58604
Flisis) @ =x%w Unused area : % a*¢ axy byte s} DELETE
FILE No.
Write LE No
File name Attr Comment byte{s} Date Time protection '"";Rn_f*’
PRMTRIGY BAT ¥PDC RERRERELT KE—ax-kX KA EE:AK oN PRGTEC;ION
PRMTRIOZ DAT FHS RREERE: KE—32=23 ER:MEI3E OFF
. . i FILE No.
- L8
PRWTR(G3 DAT  PDC ESRARAR K2 BT-XF KAIKAEY QFF FORMAT
TRACEQQT DAT  SPECT SAXNFEE Eu-NHeXT KEIENIER O e e
TRACEDQG? DAT SPECT SENMSRE TI-PF—XI ZKIFL AR OFF T 7'7*:"
’ ' ' ‘ SELECT
MED 1A
FLEEFERA WEA  FEAKTRNSKERIXANT TEAEFEE KFSHo A ENI AT AN rE) T
RETURN
® Setting is mainly performed by function keys menu. (See Appendix A.)
For a description of title, date, and time setfing, see items (2) and (3).
System screen USER DEFINE == = = e e .1
F n
T S - : <E13> CURSOR - :
ot e 4 | P €F1> USER DEFINE e v s o ot <F2 > CURSOR = 1
. i 1 i 1
I SYSTEM- — — = s T { b <E2» DATETIME i Y L L 1
i ; CF1 D PME o : i | 1 1
! i |- <F3>OFF i ) b <Fa> DELETE l
! U <F2>TITLE s = m =~ —-:~---'~>- | \ !
: ! 1 b <F4>Mhdhe j 1 b= <F5> CLEAR '
! VL CFISSETUR - m ;——-1 3 | | b
! {System] ———m| DATEMIME I R I | L < F&> RETURN j
i [ ! _——
; I L <Fa> HARDWARE Py bcresreTunn 1
! | L e e ——— 1 mmmm
; t b <rs s inTERFACE e b
| —.-).-; CFB > Rk : t DATE/TIME = = ot e s ot e -
] e — [ - : | ¢ <F1>DATE i
| . | i
! EIC e aman e e — -~ ! | <F2 > TIME I
| H ) | 1 1
i < F 1> DIRNEXT VoLl et b £ wkhn X
! i I
: | <F2> DELETE FILE No ! Ll cras soknn |
' i 1 1
: - <F3>WRITE PROTECTION | L L s o ot |
: FiLE No. ) i !
: ! 1 Loergn neTing {
: i | Y P, |
H 1
b - X FORMAT == = = == = === al
) |~ <F1>APPLY
: b € F2 2 sk
1
. -k
L Fa 5 FORMAT < o me b, g g SFIP S

Lo < FA D HeHedobk

3 T FS 2 ol ik
“ <FH> RETUAN

b e o o e = = J

SELECT MEDHAR = = — = = e on “

~<F1>iNT PMC

e Lt

-y
——tt-

- <F2>EXTPMCH

b <F
L < F5 > SELECT MEDIA =« = <RI EXTRMC

- < fB > RETURN —L

- < FA>EXTFD

= < £ 5 > bk

f
i
H
i
el
t
I
|
t
3
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(1) Ranges and initial values
TITLE : USER DEFINE, DATE/TIME, OFF Initial value DATE/TIME
SELECTMEDIA : INTPMC, EXT PMC1,EXT PMC2, EXTFD Initial value INTPMC

(2) Title setting

A title of up to 32 characters long can be input in the title display area (top left line). (USER DEFINE)
MSBBO4A ¥ % — %%k — k% (date) ¥% ; %% ; %% (time) is displayed as the initial value. (DATE/TIME)
For a description of date and time setting, see item (3).

Example:  Set the title “Anritsu”.

Step Key operation Description
1 Selects thg system screen.
2 :TITLE] Displays the TITLE function keys menu.
3 :USER DEFINE:] Displays the USER DEFINE function keys menu.

The previously set title is displayed in the title
display area.

4 CLEAR] Clears the previous title.

5 Cursor «—] Sets the titie display area character entry position.
Cursor —>]
6 Cursor key or rotary knob Selects the titie characters from the candidate titie

characters list.

Ten-key
pad @ to @ D Selects 0to 9..
Inputs the selected character in the title display

area.

w1

[:DE LETE] When the selected character is incorrect, deletes it.

8 . Input “Anritsu” in the title display area by repealing steps 5, 6, and 7.

ERETURN:! Returns to the TITLE function keys menu.
]:RETURN] Returns to the SYSTEM function keys menu.

(Lo

Notes: ® The panel [BS] key deletes the character in front of the cursor and fills up the rear of the
title display area.

¢ Inputcan be performed easily using the PTA keyboard.
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MSBEG4A g3-04~23 16:24:38 TiTLE

we~ SYSTEM SETUP == g T A,
CURSOR -
iABCDEFGE‘HJKLMN{)PQRSTI}VWXVZE [I—
lebedefghijkimnesqrsiuvwxyz i T ‘1
|0T23456 7B+ mi" $8%L" (177 l CURSDR =
E#ENH}::HQ?_ 3 }
DELETL
CLEAR
RETURN
(3) Date and time setting
The title display area (top left line) date and time can be set.
Example: Set3:15:3 P.M.onMay 3, 1993.
Step Key operation Description
1 Selects the system sereen.
2 I:SE'{‘UP DATE/TLME] Displays the DATE/TIME function keys menu.
3 [DA’FE:] The current dale is displayed at the communication

area (bottom line).

« BEGBOGE]
Resets the date to May 3, 1993.
[TIME] . The current time is displayed at the communication

area (bottom line).
B ()
. Resets the time to 3:15:3l P.M.

5 E{ETURN] Returns to the SYSTEM function keys menu.

Note : The date and time can be set from the ten-key pad only.
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4.5.3 Alarm tone setting
(1) Range and initial value
ALARM: ON, OFF Initial value ON

4.5.4 RFinputconnector setting
(1) Range and initial value

REFINPUT: HIGH, LOW Initial value HIGH
® Setting is performed by function keys menu. (See Appendix A.)

System s¢reen
SYSTEM = = = e o mm o e o e -
: <E1>PMC :
Ve <F2» TITLE f HARDVWARE = m we st wn e o o e e -
! : | - <F1>AF INPUT HIGHAOW 1
: <3 > SETUP ; i !
{Systemn] ——2 DATE/TIME ; I p= < F2 > skociokok :
!
: <F4> HARDWAR%—-——-—-;— ------- —e} [ CE3 > ko 1
i
| b <Es s nTEREACE ; || <raswnnnn !
Pl crps wmnn | | i <F5 > ALARM ON/GEF 1
O M wd : :
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4.5.5 GPIB address setting
(1) Ranges and initial values

GPIB1 ADDRESS: 01030 (step : 1) Initial value 1
GPIB2 ADDRESS: 0to 30 (step : 1) Initial value 186
MC8104A ADDRESS: 0to30(step : 1) Initial value 19

Note: For adescription of printer GPIB address setting, see paragraph 4.7.
e Setting is performed by function keys menu. (See Appendix A.)

System screen

SYGTEM = = = e o st m e o o -

'[ <F1>PMC : INTERFACE — o8 o s i o o e = -

[ PP 1 : ~ <F13>GPiB1- ADDRESS
]

! <E3>SETUP N - < F2> GPIB2- ADDRESS
i

[System] —m—3=t DATE/TIME : e <F3 > MCB104A ADDRESS

i

1 <Fa> HARDWARE ‘
l

L RS> INTERFACE = = = = opm s =3
I

: 43R L1 EL] L

b o o e e i - =k

- < FA > R5-232C

I
3
E
]
E
i
i
i
i
1
|
I
]
i
i
i
1
3
]
3
E
H
i
i
i
|
|
|
i
: — < F5 > kb
i
i

w < Fo > RETURN
| ]
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4,5.6 RS-232Csetting (Option)

(1) Ranges and initial values
BAUDRATE: 9600, 4800, 2400, 1200, 600, 300 Initial value 2400
PARITY : EVEN, ODD, OFF initial value EVEN
DATA BIT: 7 bits, 8 bits - Initial value 8 bits
STOP BIT: 1 bit, 1.5 bits, 2 bits Initial value 1 bit

# Seiting is performed by function keys menu. (See Appendix A)

Sysiem screen

GYGTE R e — e e '
t ;-f:n > PMC ; IMTERFACE: o o o e e o a
: bmef 1 ADDRES !
| 3 3TLr 4‘ : < 71> GRIGT- ADDRESS 1
' . -
. e ' | 2 0] > GPiRZ. AGDINESS £ BAUD RATE = = = m e = - BAUD RATE = = = = = =
e £ P35 SETUR X ! ! 1 CF12 GEDO | i~ <F1 > 60D 1
1hystom] e DATEMIME | Pl < £3 > MCBI0AA ABDRESS ! ! \ . h
b : L i L <2 4500 H | b F7 300 '
TLogra s saRgveARE A . . X : :
| . R £ e bt e £
: ; . Lo o RATE N | |- <F3> 2400 t N IEPT I ;
S EE P INTIRIALE ey by : ;rr.:usmuomn e ; : ;
IL ! ! ; ; 1 b CFAX 1200 | BRI FELLE L] 1
R S L L LAY : 1 : : ! L \ A '
il Gl ; 1 | | Ploegssmle womie l%")—'—[<F‘:>EE( |
i 1 1 H 3
. [ : 1 |L<r6>nnu|w H $ b CFE Y RETURN »ey H
: 1 I ' e - |- . S ]_.l
H b H i
! £ i 4‘ PAETY o e o Bl
! i ! <P EVEN '
L I 1 : o N .
i ' ! ! [ReELFERveh] :
! ' i i , ]
! i ! ! i3y OFF I
! ! i ' H E
! ! : Plectan wesen :
1 ! H H | 1
! : 4‘ [ o fG > wakrd 1
I I H I
! ! ! |
t |
S A LEL A AR
L rsnwmen
! '
y o D D TR e | ;
H T e o ke e PR | i
L 3 ! !
: N B 1
‘ Ve sansToR i - - —a-vzr; 32 M
i : e ciamwyers :
| P Do
I 11_ . | s
! i
; 3
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4.6 Save/Recall

This paragraph describes operation when saving and recalling data files (setting parameters in TX
Test mode and setting parameters/waveform data in SPECTRUM mode; see paragraph 4.5.2) in the
internal memory and PMC, or external MC8104A Data Storage Unit PMC and FD.

® The following can be selected as the media for saving and recalling the current setting data:

MEMORY : MBS8604A built-in memery
(Four each in TX Test mode and SPECTRUM mode.)

INTPMC : MS8604A built-in PMC
EXTPMC1 : PMCI of MC8104A Data Storage Unit connected externally by GPIB.
EXT PMC2 : PMC2of MC8104A Data Storage Unit connected externally by GPIB.
EXTFD . FM of MC8104A Data Storage Unit connected externally by GPIB.

¢ Recall is executed by pressing the [Recall] key.

# Save is executed by pressing the [Shift] [Recall] keys.

e Save and recall setting is performed by function keys menu. (See Appendix A.)

L¥a)
o1}
<
1

SAVEm oo o e s s e -
1 ~ <F1>MEMORY No. :
1 i PIVE o e e e e e S i e i i st -
', [ <F2> MEMORY DR : b o €F13 SAVE FILE No. 1
I 1
LT P ! |- <F2>oiwnext :
I 1 SELECT MEDIA= = mm o s e
Ve <r3>DE : ! : A
[Save ——ﬂ——»: e <FAD PG e e dom 3> DELETEFiLE No [ -<F1>INTPMC i
Shift] + [Recall e <F4> T t E i
[Shift] + [Recali] ' | l 43> WRITE PROTECTION | L cras exy :
: b <F5 > dkiohik L i FILE No ' ; i
' ! 1 ) : i e <F3> EXTPMC2 i
b 1 s
: - <FE> RETURN ; : <#5 > SELECT MEDIA :- ..,,..! cromenren :
b e e A ) L<re>RETURN : . X
b e b n o el | < F5 > dokoksok I
3 1 |
|1 <6 > RETURN t
o
Recall
RECALL = w o e o o om e e -
: ~ <F1>MEMORY No. ]'
£ ! PO = om e e e om m m
- <FZ> I R
: #> MEMORY DIR : 1 <F13 RECALLFILE No. 1
1 i !
: - <13 hokok . ) 3 <F2 > DIR/NEXT I SELECT MEDIAs o m m e — — — 9
t I 1 ! |~ <F1>INT PMC t
* -
{Hecan}—n——mmmmmw-wﬂi-—<F4>PMC— ———————— —{"'"J"I B : ! <EZEXT PMOT :
3 i 1I Fa R L EL S ] : : $
3 RS sedokiok i £ =X7T PMIC2 H
; : : <F5>SEL€CTMEDIA—-—':--—>| <EIZE ¢ ;
1
: - <FG>RETURN : I <F6H>RETURN 1 : <FA> EXTED |
e o o L b i i s e i S | b < F5 D sobokonok |
b i
- * P <FB> RETURN i
b e e b
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SAVE
MEMORY .
Memory directary EHORY Ho
Memory—5a. Comment Dats Time
[eR] ERC AF—RE—kE RFARLEY
Q2 PHS KA—=Ng—3d ZE RR:HX MEMORY DIR
03
04 ST ENTES S AT AT U ARTECEIENA NN EE—0x—kEk KF:XN;TX
L]
FMC
S—
g RETURN !
[— J

These are the display contents when saving in TX TEST mode. The directory display formatis also the same for recall.

RECALL
v
File gireatory HEMORY Ho.
Media ©OINT PMED Medis name  MSS8G04 EE]
Fire{s) : xxx Unused area @ 0 sex axx pytels) MEMORY EIR}
Write S ———
Fiie name Attr Comment byte{s!) Datsg Time protection
PAIMTR IO AT  PDO TreNIRE EEK—TE—$1 EXIITEX ON
PIMTRID? DAY PHS setkEaa NP-FR~L3 EAI3XT XE OFF
PeNaater sEa ganranaerTEsTAE f¥ssisa si-skoss E3iEiTa e T
L oRzTuRN
! i

These are the display contents when recailing in TX TEST mode. The directory formatis also the same forsave.

® The title is saved automatically even when the title display is off.

® Directory display DIR displays only the files of the setting mode (TX Test mode or SPECTRUM
mode) at that time in the directory of the selected media.
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4.7 Copy

This paragraph describes operation when copying the screen display at a printer (HP
HP2225/corresponding to ESC/P/Anritsu UA455A/MC8104A). See paragraph 4.5.2.

® Printer GPIB address : 0to 30 (step : 1)
Initial value 17

® Hard copy is executed by pressing the [Copy]i key.

® Copy setting begins from pressing of the [Shift] {Copy] keys and is mainly performed by function
keys menu.
(For the function keys menus, see Appendix A and for the UA-445A connection method, see

Appendix D)

s When outputting to the printer corresponding to ESC/P, set to 24 DOT. However, if the 24-dot
graphic output is impossible, set to 8 DOT. (Refer to each printer Operation Manual for details.)

Copy control
SETUP PRINTER = = = = o — 1 [rm e ————— -
<F1 <F1>800T
COPY CONTROL = m mon = = = = ! > Hp2225 b !
- CF 1> Rk 1 <FISESCIP memsmrm e e b 31 | <F23>24D0T I
1 ] I I
4554, e A He e
L <73 SETUP PRINTER - o~ af s m s o 7 P37 URSSS ' L <F3> |
|:COPY control | | <F4> MC8104A ' | <Fa > wobpmn ]
‘e f | F ; I
[shift] « iCopy] | | <5 > PRINTER ADDRESS ¢ Pl < B womak ]
] i i ]
| b <E6> RETURN : i L <re>RETURN ]
S b o od | ST NP Lo nud

i

b P32 kokokkok
ey-SL LIl

b < S > Aok Rk

b < FB > RETURN

b e v =]

A
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4.8 Initialization
This paragraph describes the operation for returning the set values to their initial value.

Initialization is performed by pressing the front panei [Preset] key.
The data saved in internal memory does not change.

To clear the data in internal memory, turn the pewer on while pressing the [Preset] key.

The initial value table is shown in Appendix B.

4.9 GPIB Remote Reset

The GPIB remote mode is reset and the MS8604A is returned to local mode by pressing the front panel
iLocal] key.

4.10 PTA Setting
Turn on the PTA function by pressing the front panel [PTA] key.

In the ON state, the key lamp lights and only [0} [11to (91 [. ] [, ] [+/—] {BS], [Enter], and [Local]
front panel key input is effective.

For a description of operation, refer to the separate PTA manual.

4.11 1/Q Input (Option)

Modulation, amplitude, and occupied frequency bandwidth measurements can be made by applying an
1/Q signal (0.3 to 1.5 V peak) to the front panel 1/Q INPUT connector by /@ inpus (Option 03).

When the 1/Q signal has a DC component, INPUT Terminal of the SETUP PARAMETER screen is
made AC coupling (IQ— AC). When the I/Q signal does not have a DC component, INPUT Terminai is
made DC coupling (1Q —DC).

For a description of the measurement operation, see paragraph 4.3.
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SECTION 5
PERFORMANCE TESTS

This section lists the equipment required for performing the performance tests, and explains each setup
and the performance test items.

TABLE OF CONTENTS

5.1 Reguirement for Performance Tests ... ... . oo 5-3
5.2 Instruments Required for Performance Test ... ... ... i 5-4
5.3 Performance TESE .. .. ...ttt e 5-6
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5-1

www.valuetronics.com



(Blank)

www.valuetronics.com



SECTIONS PERFORMANCE TESTS

SECTION S
PERFORMANCE TESTS

5.1 Requirement for Performance Tests

The performance test is carried out as a part of preventive maintenance in order to prevent deterioration
of the MS8604A.

Use the performance test procedures ai acceptance inspection, periodic inspection and after repair of the
MS8604A. Conduct the important preventive maintenance items periodically. This section explains the
following performance test procedures:

¢ Reference oscillator frequency stability
@ Center frequency readous accuracy

& Frequency span readout accuracy

¢ Amplitude display linearity

® Frequency characteristics

¢ Reference level accuracy

® insirument accuracy and zero shift between ranges
® Calibration escillator output accuracy
® PDC frequency/modulation accuracy

#» PDC transmission power accuracy

e P15 frequency/modulation accuracy

® PHS transmission power aceuracy

¢ NADC frequency/modulation accuracy
¢ NADC transmission power 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 Service Department of Anritsu
Corporation.
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5.2 Instruments Required for Performance Test

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

Instruments Required for Performance Test (1/2)

Recommended instrument
name {Model name)

Required Performance T

Testitem

Synthesized signal
generator

(MG3633A)

e 'requency range
100 MHz to 1 GHz
Resolution of 1 Hz possible

e Qutput level range
~20to +10dBm
Resolution of 0.1 dB possible

+ S5B phase noise
% —130dBce/Hz
{at 10 kHz offset)

#Second harmonic
= —30dBe

» External reference input
(10 MHzj possible

Freguency-span display accuracy
Amplitude display linearity
Reference-level accuracy
Frequency/modulation accuracy

Transmission power accuracy

Swept Frequency
Synthesizer

(WILTRON 67698 with
Option 2C)

s Frequency range
16 MHz {0 8.5 GHz
Resoclution of 2 kHz possibie

s Qutput level range
—20to 0 dBm
Resolution of 0.1 dB possible

s External reference input
{19 MHz) possible

Center-frequency display accuracy
Frequency-span display accuracy

Frequency characteristics

Attenuator

{MN510C)

» Frequency
100 MHz

o Maximum attenuation
80 dB (resolution 0.1 dB) poessible
with calibrated data

Amplitude display lirearity

Power meter ( ML4BG3A }

# Main instrument accuracy
+0.02dB

¢ Frequency range
100kHz to 8.5 GHz
{depending on the power sensor

type)

Frequency characteristics

Reference-level accuracy

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

5-4 .
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Instruments Required for Performance Test (2/2)

Recommended instrument
name (Model name)

Required performance t

Testitem

Power Sensor { MA47G1A)

Power sensor (MA4601A)

¢ Frequency range
210 8.5 GHz

s Measurement power range
—30 to +20dBm

s Input connector
N type

s Frequency range
10 MHz to 2 GHz

e Measurement power range
—~30%c +20dBm

s input connector
N type

Frequency characteristics

Frequency characteristics

Reference-level accuracy

506 {1 terminator
(MP752A)

+ I'requency range
-DCto 8.5 GHz=

¢ VEWR
=12

Frequency/moduiation acecuracy

Frequency counter

10 MHz measurement possible
Number of display digits: 10

Reference-oscillator frequency
stability

<1 % 10~%/day

(MF1601A)
o External reference input
{10 MHz) possible
Frequency standard s 'requency Reference-oscillator frequency
10 MHz stability
o Stability

Range calibrator

(MA4001A)

o Qutput accuracy: t0.2% at
equivalent to full scale § dBm

Instrument accuracy

Zero shift between ranges

tandard output signal
source (HP 435A-K06)

s Qutput accuracy: 1mW +1.2%
e Frequency: 50 MHz

Calibration osciliator output accuracy

4-port combining pad
(MA16124A)

e Frequency range: 10 MHz to
2 GHz

Frequency/modulation accuracy

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

www.valuetronics.com
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5.3 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 MS8804A 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, ete.

5.3.1 Reference oscillator frequency stability

The frequency stability of the 10 MHz erysial oscillator used as the reference oscillator is tested. Measure
the frequency change after 24 hours and 48 hours after power-on (aging rate) at ambient temperatures of
both 0 and 50 °C {temperature characteristic).

(1) Specifications
M Reference oscillator
s Frequency:; 10 MHz

s Agingrate: £ 142 x107%/ day
After 24 hour warm-up at 25°C £ 5°C
(Option 01 = *+5 X 107%/ day, After 24-hour operation, 25°C * 5°C)

¢ Temperature stability: = 25 X 107%at 0 and 50°C referred to frequency at 25°C
(Option 01 = £3 X 1078, 0to 50 °C (25 °C reference) )

(2} Testinstruments

s frequency counter: MF1601A
s Frequency standard: with stability of = £1 X 107 %day

(3) Setup
MS8604A
o -
o ‘ Frequency standard
i OUTPUT
10 MiHz Reference Frequency counter
Buffered out
MFIGOTA
FREQ STD
INPUT 10 MHz IN

Reference Oscillator Frequency Stability Test
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(4) Procedure

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

Step Procedure

1 Setthe changeover switch (FREQ STD: INT/EXT) on the MF1601A counter rear panel to EXT.

2 Setthe power supply switch on the M38604A rear panel to On and then the Power switch on the
MS8604A front panel to On.

3  Measure the frequency using the counter with 0.1 Hz resolution after 24 hours have passed after
turning the power ON.

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.

(counterreading instep 4 ) — (counter reading instep 3)

Freguency stability =
q y y { counter reading instep 3)

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

Step Procedure

1  Setupihe MS8604A in a constant-temperature chamber at 25 °C in the same setup.

2  Set the LINE and Power switches on the MS8604A to On and wait until the MS8604A internal
temperature stabilizes (approx. 1.5 hours after the chamber temperature stabilizes).

3  When the internal temperature stabilizes, measure the frequency by using the counter with
0.1 Hz resolution,

4 Change the chamber temperature to 50 °C.

5 When the chamber temperature and the MS8604A internal femperature re-stabilize, measure
the frequency by using the counter.

6  Calculate the stability by using the following equation.

{ counterreading instep 5) ~ {counterreadinginstep 3)

Freguency stability =
g Y Y { counter reading instep 3)

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

. 5-7
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5.3.2 Center frequency readout accuracy

Add the known frequeney which serves as the center frequency reference to the MS8604A as shown in
the figure below and set CF (same value as the known reference frequency) and SPAN. At this time,
check that the difference between the reading of the marker readout frequency (thick arrow in the
figure) of the center frequency peak point, and the CF set value is £ * (frequency span X span
accuracy).

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 MS8604A.

(1) Spedcifications

® Center frequency accuracy: * (Indicated freguency X reference frequency accuracy -
span X span accuracy)

(2) Testinstruments
® Synthesized signal generator: Wiltron 67698

(3) Setup

M .
MKR:SO{).OOONMHZ“"' arker display frequency

T
E
E
T
H
H
+
H
i
T
H
H
T
H
i
1
H
i

i S
—

iA!‘g J\J.“ Mi T LA by
IR R i Vi

WL LR kit Vf%

10 MHz Reference
Buffered out

Coaxial adaptor

CENTER : 500MHz SPAN : 2kHz IN-P - SVIA-J)
Synthesized signal
generatoer
‘ Known reference frequency
Wiitron {used as center frequency
reference)
67698
RF OUTPUT \
10 MMz REFINPUT Coaxial cable

{SMA-type connector)

Center-Frequency Readout-Accuracy Test
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(4) Precautions
Set the signal generator output level to approx. 0 to —10dBm.

(5) Procedure

Step Procedure
1 Pressthe MS8604A [ Preset 1 key.
2 Perform frequency calibration ¢ ! Spectrum i - i Fé } - f F4 | — I F3 J R
3  Setthe output frequency of signal generator to as listed in the table below.
4 Set the MS8604A to the center frequency in the following table.
5  Set the span that corresponds to the center frequency 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 combinatien of the center frequency and span according to the

combinations shown in the following table.

Center-Freguency Readout-Accuracy Test

Signa Center frequency readout

generator {  Center Span Band

fr(;:lzl;tcy frequency | frequency | (Mixerorden) | winimum value “’?/ZI’E:" Maximurm value
2kHz 499.999 95 MHz 500.000 05 MHz
200 kHz 499,995 MHz 500.005 MH:z

5G0 MHz 560 MHz 2MHz 0L 499 95 MHz 500.056 MHz
10 MHz 49975 MHz 500.25 MHz
100 MHz 4975 MH: 502.5 MHz
2kHz 4.999 999 95 GHz 5.000 000 05 GHz
200 kHz 4.999 995 GHz 5.000005 GHz

5 GHz 5 GHz 2 MHz 17(1) 4,999 95 GHz 5.000 05 GHz
10 MHz 4.999 75 GHz 5.00025 GHz
100 MHz 4.997 5 GHz 5.002 5 GHz
Z2kHz 7.499 999 95 GHz 7.500 00005 GHz
200 kHz 7.499 995 GHz 7.500 0056 GHz

7.5 GHz 7.5 GHz 2 MHz 17 (1) 7.499 95 GHz 7.500 05 GHz
16 MHz 7.499 75 GHz 7.500 25 GHz
160 MHz 7.497 5 GHz 7.5025 GHz

www.valuetronics.com
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5.3.3 Frequency span readout accuracy

Using the setup shown in the figure below, set the frequencies corresponding the Ist and 9th division
from the lefi side of the CRT seale with the SG. The frequency difference between the peak levels at the
1st and 9th divisions is equal te the frequency span X 0.8.

(1) Specifications

® Frequency span accuracy: +2.5%{span = 1 kHz)
+5% (100 Hz = span < 1 klz)

(2) Testinstrument

® Synthesized signal generator: MG3633A
Wiltron 67698
(3) Setup
Measure frequency '

difference with $G

10 MHz Reference High Power
\ / Buffered out input

\I.M i MA Coaxial adaptor

(N-P-SMA-S: ———p[
Oniy when 67698

| W

is used)
CENTER : 1.000 0G0GHz SPAN : 1kHz
Synthesized signal
generator
b
REF iN SG
RF QUTPUT \

Coaxial adaptor
(N-type connector: When MG36334A 15 used)
(SMIA connector: When 67698 is used)

Frequency Span Readout Accuracy Test
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(4) Precautions
Set the signal generator output level to approx. 0 to —10 dBm.

(5) Procedure

Step Procedure

1 Press the MS8604A { Preset ] key.

2  Perform frequency calibration ( | Spectrum | - l e | — | 4 I - I I3 | 1.

3 Connect the MG3633A output to the MS8604A High Power Input.

4  Setthe MS8604A as shown below:
SPAN 2kHz
CENTERFREQ ...................... 1060 MHz

5  Set the MG3633A output frequency fo the {1 frequency (999.999 2 MHz) shown in the table on the
next page.

6  Adjust the MG3633A output frequency to set the spectrum peak at the 1st division from the left
end of the CRT scale.
Remember the frequency as f;’ .

7 After setiing the MG3633A output frequency to the fy frequency (1000.000 8 MHz), adjust it {o set
the spectrum peak at the 9th division.
Remember the frequency as fo'.

8  Calculate (fz' —f1") and check that the value is within the specified range (minimum to maximum
values) shown in the table on the next page.

9  Repeatsteps 4 to 8 for frequencies other than the span 2 kHz and the center frequency 1000 MHz
according to the combinations of frequency span and center frequency shown in the table on the
next page.

10  Connect the Wiltron 87698 output to the MS8604A High Power Input.
11  Repeat the steps 4 to 8 for each span of the 4.25 GHz center frequency.
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SECTIONS PERFORMANCETESTS

Frequency-Span Readout-Accuracy Test

MSB604A Signal generator
Center Span ¢ ¢ Minimum | f2'=f1" | Maximum
frequency | frequency 1 2 value 0.8 value
2kHz 0.999 999 2 GHz | 1.0000008 GHz || 1.85kHz 2.05 kHz
20 kHz 0.999992 GHz | 1.000008GH:z 19.5kHz 20.5 kHz
200 kHz 0.999 92 GHz 1.0600 08 GH=z 195 kHz= 205 kHz
1 Gz 2 MHz 0.999 2 GHz 1.000 8 GHz 1.95 MHz 2.05 MHz
10 MHz 0.996 GHz 1.004 GHz 9,75 MHz 10.25 MHz
100 MHz | 0.96 GHz 1.04 GHz 97.5 MHz 102.5 MH=z
2 GHz 0.2 MHz 1.8 GHz 1.85 GHz 2.05 GHz
100 MHz | 4.21 GHz 4.29 GHz 97.56 MHz 102.5 MHz
4.25GHz | 1GHz 3.85 GHz 4.65 GHz 0.975 GHz 1.025 GHz
8.5 GHz 0.85 GHz 7.65 GHz 8.2875 GHz 87125 GHz
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SECTIONS PERFORMANCE TESTS

5.3.4 Amplitude scale linearity

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

Inpus the correct level signal to the High Power Input via an external attenuator and calculate the error
from the attenuation of the attenuator and the A marker reading at the trace waveform peak.

(1) Specifications

¢ Amplitude scale linearity:

(2) Testinstruments

® Signal generator:
# Attenuator:

(3) Setup

Signal generator

MG3633A

5G

RFGUTPUT

After automatic calibration

LOG: 21.5dBfor0to —80dB (RBW = 10 kHz)
+1dB for 0 to ~60dB (RBW = 100 kHz)
+0.3dB for 0 to —20dB (RBW = 1 MHz)

MG3633A
MN510C
MSBEGAA
Attenuator |
MN510C & | ;[
!
i
ATT High Power input
INPUT QUTPUT

"\

Coaxial cable (N - type connector)

www.valuetronics.com

Amplitude Scale Linearity Test
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SECTIONS PERFORMANCE TESTS

(4) Procedure

LOG display linearity
Step Procedure

1  Press the MS8604A [ Preset | key.

2 Perform alicalibration ! Spectrum | - [ F6 } - | F4 1 - | Il 1 ).

3  Setthe MG3633A to 100 MHz and +10dBm.

4  Setthe MN510C to 0 dB.

5  Setthe MS8804A as shown below:
CENTERFREQ ....................... 100 MHz
P AN e 10 kHz
REFLEVEL ... . ... ... ... ... . ... +10dBm
AT e 25dB
RBW e 3kHz
VW e 300 Hz

Align the marker with the peak level { !Spectrum l - l Fi l - [ F3 l ).
Set the MKRto CF (| F6 | > | F1 | = | F¢ | —» | F1 |},
Adjust the MG3633A output tevel so that the marker level reading is -+ 10.0 dBm.

Press the [ F6 | and [ F2 ] keys sequentially to set the marker to A marker after the sweep is
completed (see figure (a) below).

10  Read the current marker level when ATT is set to 5 dB (figure (b) below). Find the error by
adding the ATT 5 dB corrected value to & marker level (see the table on the next page).

@ e~

11  Find the error by adding the A marker leve!l to the corresponding ATT corrected value when ATT
isset to 10 to 80 dB (5 dB steps) as shown in the figure on the next page.

.000kHz ~5.04dB

AMIKR:0.000kHz  0.0dB

e {71
LT Bmn

ATT 0dB reference {5 dB corrected value) + (Marker jevel)

{a }.Ref.erence Ppint Setting (b)AMarker Levelwhen ATTis5 dB

5-14 .
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SECTIONS PERFORMANCE TESTS

LOG Display Linearity (10 dB/div)

A 8

ATT
setting ATT Error{dB)=A+8

librati | LAmarker level
(dB) ca lbra(c;z: valug «dB)

0 0 (reference) | 0 (reference) 0 {reference)}

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

AAARRRRRREERANY
AARRRERNRRR Y
SARRARRRRREE Y

. 5-15
www.valuetronics.com




SECTIONS PERFORMANCE TESTS

5.3.5 Frequency characteristics

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

(1) Specifications

® Frequency characteristics : At Temperature 18° to 28 °C for input ATT 30 dB with 100 MHz as
reference
+£0.5dB{100 Hz t0 2.0 GHz, band 0)
+1dB(1.7GHz to 8.5 GHz, band 1™, band 17)

(2) Testinstruments

® Signal generator: Wiltron 6769B
¢ Power meter: ML4B03A

# Power sensor: MA4T01A

(3) Setup

Coaxial cable
(BNC connecter)

Power meter

REF 10 MHz Reference |
IN Buffered out
67698 - ML4803A
OUTPUT INPUT

S R _{ %
| MALTGTA
\ Coaxial adaptor Coaxial adaptor

Power sensor
(N-P-SMA-) {(N-3-N-J)

Coaxial cable
{SMA connector)

Frequency Characteristics Test

(4) Precautions

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.

5-16 .
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SECTIONS5 PERFORMANCE TESTS

(5} Procedure

(a) Calibration of signal-generator 67698

Step Procedure

1  Setthe 67698 as shown below:

OUTPUTFREQ ........ .. ..o 100 MHz
OQUTPUTLEVEL ... ... ... .. it 0dBm

2 Connect the 67698 output to the power sensor input with a coaxial cable.
3  Read the power meter display.

4  Change the 6769B output frequency as shown in the tables on the next page and read the power
meter display with level at 1060 MHz as reference. This data is the calibration data.

(b) Readout of measured amplitude deviation (Frequency characteristics)

Step Procedure
1  Pressthe MS8604A [ Preset | key.
2  Perform all calibration (l Specirum i — l Fé ! - l F4 I - l Fi ; ).
3  Connect the 67698 OUTPUT to MS8604A High Power Input with a coaxial cable,
4  Sefthe MS8604A as shown below:
CENTERFREQ: ... ... ... . h. 100 MHz
SEPAN. 200 kiiz
BAND: e 0
REFLEVEL:, ... . . i 0 dBm

Align the marker with the peak level ( | Spectrum | — | Fi | — | F3 |
Set the MKRto CF (| F6 | » [ F1 | > [ F4 | = | F1 |,

Set the marker mode to delta marker.

0 ~N & U

Set the MS8604A frequency band and center frequency as shown in the tables on the next page,
then cbtain the deviation from the formula below by reading the delta marker level at each
frequency.

Deviation = Delta marker level reading — Measurement frequency calibration value

For band* ™ and band' ", conduct AUTO TUNE every time a frequency is set. (See paragraph 4.4)
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Frequency Characteristics (Band 0}

Freguency

Calibration value (d8B)

Marker level (dB)

B-A
Deviation (dB}

100 MHz
200 MHz
500 MHz
1 GHz
1.5 GHz
2 GHz

0 dB (reference)

0 dB (reference)

0 dB (reference)

Frequency Characteristics {Band 1-)

Frequency

Calibration value (dB)

Marker level {dB)

. Deviation {dB)

1.7GHz

 2GHz
3GH=
4GHz
5 GHz
6 GHz
7GHz

7.5 GHz

Frequency Characteristics (Band 1+)

Frequency

Calibration value (dB}

Marker level (dB)

B~ A
Deviation (dB)

6.5 GHz
7GHz
7.5 GHz
8 GHz
8.5 GHz

5-18 .
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SECTION S PERFORMANCE TESTS

5.3.6 Reference levelaccuracy

Here the absolute amplitude level at only 100 MHz is tested. Confirm the level accuracy after inputting
an SG output (calibrated by a standard power meter) to the MS8604A.

(1) Specifications

¢ Reference level accuracy: At 100 MHz frequency and = 2 MHz span after automatic calibration
(Resolution bandwidth, video bandwidth and sweep time set to AUTO)

=+0,6dB(+20to —30dBm)
= £0.75dB (— 4040 ~30dBm, +20 to +40 dBm)
£ +1.5dB(~60to —40dBm)

(2} Testinstruments

# Signal generator: MG3633A
* Attenuator: MNB510C
# Power sensor: MA4B01IA
¢ Power meler: ML4803A
(3) Setup
Coaxial cable
(BNC connector) MSBE04A
REF 10 MMz Reference
iN Buffered cut
WMG3633A MN510C
>G ATT High Power o
input
RF QUTPUT INPLIT OuUTPUT

Power meter

NS

Coaxial cable
{lN connector)

MLABO3A

PM

I_JINPUT
] maacora

Coaxial adaptor
(N-J-N-1)

Power sensor

Reference Level Accuracy Test
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SECTIONS PERFORMANCE TESTS

(4) Precautions

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

{5) Procedure

Step Procedure

1  Pressthe MS8604A [ Preset | key.

2 Perform all calibration { | Spectrum I - | F6 1 - I F4 l - l F1 [ ).
3  Connect the attenuator OUTPUT to the power sensor input.
4

Set the SG frequency to 100 MHz and adjust the SG level so that the power meter indication is
0 dBm. At this time, set the attenuator to +10dB.

5  Connect the attenuator QUTPUT to the MS8604A RF Input connector.
6  Setthe MS8604A as shown below:

CENTERFREQ .............. ... ...... 100 MHz

SPAN e 200 kHz

REFLEVEL ... ... ... ... ... ... ... +10dBm

7 Align the marker with the peak level ( | Spectrum | — f Fi i — l B3 ] ).
8 SettheMKRtoCF( | F6 | — | F1 | » | F4 | —» | F1 |).
9  Read the marker level.

10  Change the attenuator in 10 dB steps, set the reference level as shown in the table below and
read the marker level each time.

Reference jevel A Marker fevel value ° Calibrated  C Error%d“?“ ¢
setting attenuation value

+10 dBm

0dBm

—10dBm

- 20 dBm

- 30dBm

— 40 dBm

—50dBm

- 60 dBm

- 70 dBm

—80dBm

11 Find the error from the following equation.

Error = marker level value — reference level set value - calibrated attenuation value
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5.3.7 Instrument accuracy and zero shift between ranges
Measurement accuracy of the power meter at full scale in each range is called the instrument accuracy.

The zero shift between ranges represents shift of the zero point between ranges, which occurs because of
noise and drift, after zero point adjustment at the maximum range.

(1) Specifications

¢ Instrument accuracy: +05%
® Zero shift between ranges: + 0.2 % of full scale after zero
point adjustment at maximum range

(2) Equipmentrequired
® Range calibrator: MA400O1A
(3) Setup

MS86044

Range calibrator

Sensor Output

MALOOTA

Sensor Input

(4} Precaution

Conduct warm-up run for at least 30 minutes before tests.

. 5-21
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SECTION 5 PERFORMANCE TESTS

(5) TestProcedure 1: Instrument accuracy

Step

Procedure

Set the MS8604A power meter as listed below:
SENSOR CONNECTTO: DUT

RANGE: AUTO
CAL FACTOR Sensor: 0.00dB
User: 0.004dB

Reference: 0.00dB

2 Settherange calibrator range to the — 20 to +20 dBm side. Then, set RANGE (dBm) to ZERO.

3 Conduct ZERO SET for the MS8604A and check that the WATT meter reads 0.0 + 0.1,
1f not, conduct ZERO SET again.

{ CALIBRATION ] (F4) — [ZERO SET | (F5)

4  Set RANGE (dBm) of the range calibrator to 0 dBm.

5  Check that the WATT meter reads 1.000 £ 0.002. I not, eonduet CAL ADJ (F4 key) of the
MSBE0LA.

6  Returnthe RANGE (dBm) setting of the range calibrator to ZERO and repeat step 4.

7  Change the RANGE (dBm) setting of the range calibrator sequentially to -~ 10, 0, +10 and 20
dBm. Check that the readings on MS8604A meet the ranges listed in the table below (beiween
maximum and minimum),

Instrument Accuracy Test
Range calibrator WATT indication dBm indication
RANGE (dBm) Minimum Actual Maximum | Minimum Actual Maximum
—~10dBm (100,W) 99.5 — 100.5 - 10.02 _— - 998
0dbm( ImW) 0.995 —_— 1.005 - 0.02 E— + 0.02
+10dBm{ 10mW) 9.95 — 10.05 4+ 998 E— + 10.02
+20 dBm {100mW) 99.5 — 100.5 + 19.98 - + 20.02

5-22 .
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SECTIDN5 PERFORMANCE TESTS

Test Procedure 2: Zero shift between ranges

Step Procedure

1 Setthe MS8604A power meter as listed below:
SENSOR CONNECT TO: DUT

RANGE: AUTO
CALFACTOR Sensor: 0.00dB
User: 0.00dB

Reference: 0.00dB
2  Settherange calibrator range to the —20 o -+ 20 dBm side. Then, set RANGE (dBm) to 0 dBm.

3  Conduct ZERO SET for the MS8604A and then zero point adjustment at the maximum range.
After adjustment, check that the WATT meter reads 0.0 = 0.1.

Set the range of range calibrator to —25 to +15 dBm.
5 Set RANGE (dBm) of the range calibrator as listed in the table below.

6 Set RANGE of the MS8604A to HOLD and RANGE (dBm) of the range calibrator to ZERO.
Check that WATT meter readings are within ranges specified in the table.

7 Set RANGE of the MS8604A to AUTO.

8  Repeat steps 2 through 7 in the same way and check that réadings are within ranges specified in
the table.

Zero Shift between Ranges

RANGE (dBm) of WATT indication

range caitbrator Power meter range
atstep 5 Minimum Actual | Maximum
-~ 5dBm 0dBm{ 1mW) —0.002 B 0.002
+ 5dBm +10dBm¢{ 10 mW) —0.02 B 0.02
+15dBm +20dBm (100 mW) -0.2 Ea— 0.2

www.valuetronics.com
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5.3.8 Calibration oscillator output accuracy

The calibrator oscillator output is adjusted to 1 mW £ 0.7 % at the factory. At the factory, the standard
signal generator with high output accuracy (National Bureau Standards traceable) is used for

adjustment for the calibrator oscillator output of the power meter.

Here, the test procedure for testing the calibration oscillator output using the HP435A-K06 (NBS
traceable) is instructed. The trace error after calibration using this procedure will be within £ 6.4 %.
The output accuracy guaranteed for the HP435A-K06 is = 1.2 %. Consequently, calibration accuracy

with this precedureis = 1.6 %.

(1) Specification

® Cutput level accuracy: 1.00mWE12%
(2) Equipmentrequired

# Standard output signal generator; HP 435A-K06

¢ Power meter: ML4303A
# Power sensor: MA4T01A
(3) Setup

Standard signal generator

Power meter

MP435A-
Ko6

- AT LR

A3

MLABO3A

LT EEE R e

MA4E01A Power sensor

24 .
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SECTIONS PERFORMANCE TESTS

(4) TestProcedure: Calibration oscillator output accuracy

Step _ Procedure

1 Setpower meter ML4803A as listed below:

MODE: WATT

AVERAGE: OFF

RANGE HOLD: OFF

CALF: _ REFERENCE CAL FACTOR of power sensor
OFFSET: 0.00dB

REF: e dBIn

MEMORY function: OFF
2 Setthe CAL OSCILLATOR ON/OFF of the MS8604A to OFF.

3 Set the output of standard signal generator to OFF and connect sensor MA4701A to the output
terminal of standard signal generator.

4 Conduct zero point adjustment for power meter ML4803A. Then, set OUTPUT ON/OFT key of
standard signal generator source to ON and measure the output level.

5  If ithe power meter reading is ouf of the 1.000 + 0.002 range, press the CAL OUTPUT ON key
and then the ADJ key. {The ADJ key of ML4803A is effective only when the CAL OUTPUT ON
key isset to ON.)

6  Disconnect the sensor from the output terminal of standard signal generator source and connect
it to the CAL OUTPUT terminal of MS8604A.

7  Conduct the zero point adiustment of power meter ML4803A again. Then, set CAL
OSCILLATOR ON/OFF of the MS8604A to ON and measure the oufpus level. Check that the
measured value meets the specification shown in the table below.

Calibration Oscillator Output Accuracy Test

Minimum Actual Maximum

0.972 mW — 1.028 mW
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5.3.9 PDCfrequency/modulation accuracy

Supply a non-modulated signal with frequency deviated from the signal generator and use it as the quasi
signal modulated by "00" data.

(1} Specifications

¢ Carrier frequency accuracy: + (reference crystal oscillator aceuracy + 1 Hz)
@ Modulation accuracy: + (2 % of reading + 0.5 %)

(2) Equipmentrequired
® Synthesized signal generator:  MG3633A

® Power mefer: ML4803A
® Power sensor: MA4601A
® 4.pori combining pad: MA1612A
(3} Setup

10 MHz Reference

Buffered Cut
Synthesized signal (561: Signal wave)
generator
REF IN
10 MMz STD MG3633A
REFOUT
RE OUTPUT High Power
SSG1 Input
MP752A
= t RECEIVER
Synthesized signal . l = Matelaa T
(5G2: Interfering -l
generator
wave) $5G2 Power meter
Assa3
REF IN MG3633A ML4AB03A
RFQUTPUT

o

MAABO1TA
Power sensor
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(4) TestProcedure: PDCfrequency/modulation accuracy

Step Procedure

1 Setthe signal generator MG3633A as listed below:

SG1 (signal wave): FREQ: ... c.iiiiiinnn Frequencies of table + 2.625 kliz*!
Non-modulated

SG2 (interfering wave): FREQ: .................. Frequencies of table +1.312 5 kHz *2
Non-modulated

2 Set the SGI output to ON and the SG2 output to OFF. Adjust the SG1 outpuf ievel so that the
power meter ML4803A reads 0 dBm and press the dB (REL) key of the ML4803A.

3 Set the 8G1 output to OFF and the SG2 output to ON. Adjust the SG2 output ievel so that the
power meter MLAB(O3A reads —18.06 + 0.05dB.

4  Setthe MS8604A as listed below:

INPUTT Terminal: RE
RF level: 0 dBm
Measuring object: BS-COM
FREQUENCY: Frequencies listed in the table below
SYNC WORD Pattern: NO

5  Setthe 3G1 output to ON and the SG2 output to OFT.

6  Press the [ MODULATION ANALYSIS ] (F1) key of the MS8604A and read indicated Carrier
frequency error and RMS vector error. The read RMS vector error represents the residual vector
error of the MS8604A.

7 Set 8G1 and 8G2 outputs to ON and read the RMS vector error. Check that the measured value
is within the specified range (between the minimum and maximum).

8 Repeatsteps 1 through 7 for all frequencies listed in the table.

PDC Frequency/Modulation Accuracy Test

Carrier frequency error RMS vector error
Frequency Frequency measurement . o . 0
(MH2) accuracy (kHz) Residual vector error {%) Modulation accuracy (%)
Minimum| Actual [Maximum|Minimum| Actual MaximumiMinimum| Actual Maximurm
10 -0.001 | — | +0.001 0.00 E— 0.50 11.75 — 13.25
1000 ~0.001 | — | +0.001 0.00 EE— 0.50 11.75 — 13.25
2000 —0.001 | +0.001 0.00 — 0.50 11.75 — 13.25
*1:  The frequency when the phase change is +45 “symbol (equivalent to all © modulation at
PDC) is calcutated as:
(Symbol rate)/8=21 kHz/8=2.625kHz
*2: 1.3125 kHz=(Symbol rate}/16=21 kHz/16

www.valuetronics.com
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5.3.10 PDC transmission power accuracy

Test the power measurement function using non-modulated, continuous wave supplied from the signal

generator.
(1) Specification

¢ Transmission power accuracy:

(2) Equipmentrequired
® Signal generator:

(3) Setup

+ 10 % after calibration by power sensor MA4601A using High
Power Input terminal

MG3633A

10 MHz Reference
Buffered Cut

Signal generator

10 MHz $TD MG3633A
REF IN

REQUTPUT

s)EY g Y

Sensor

Input T To High Power
Power iinput
Sensor
MAS601TA
Power sensor Q

(accessory}
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(4) TestProcedure: PDC transmission power accuracy

Step Procedure

1 Setthesignal generator MG3633A as listed below:

FREQUENCY: ............ 1000 MHz
OQUTPUTLEVEL: .......... +10dBm
2 Setthe power meter of the MS8604A as listed below:

SENSOR CONNECT TO: TESTER

RANGE: AUTO

CALFACTOR Sensor: CALFACTOR of sensor MA4601A at 1000 MHz
User: 0.00dB
Reference: REFERENCE CAL FACTOR of sensor MA4601A

CONDITION Frequency: 1000 MHz

3  Read the indicated value on the power meter screen of the MS8604A.
4 Setthe MS8604A to the PDC Setup screen and set as listed below:

INPUT Terminal; RF
Measuring object: BS-COM
FREQUENCY: 1600 MHz=z
SYNC WORD Pattern: NO

5  Pressthe [RF POWERI(F1) key of the MS8604A and execute the AUTO RANGE,
[CALIBRATION 1 (F4) —» [ AUTORANGE 1(F1}

6 Read the TX power value indicated on the MS8604A. Check that the measured value is the same
as that in step 3 (within % 0.1 dB). The TX power accuracy checked here is equivalent to the
power meter accuracy,

PDC Transmission Power Accuracy Test

Actual power meter reading (dBm) | TX power measured value (dBm)
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5.3.11 PHS frequency/modulation accuracy

Supply a non-modulated signal with frequency deviated from the signal generator and use it as the quasi
signal modulated by "00" data.

(1) Specifications

® Carrier frequency accuracy: + {reference crystal oscillator accuracy +1 Hz)
# Modulation accuracy: T (2% of reading +0.7 %)

(2) Equipmentrequired
® Synthesized signal generator: MG3633A

® Power meter: ML4803A
® Power sensor: MA4601A
® 4.port combining pad: MAI612A
(3) Setup
MSB604A
10 MHz Reference
Buffered Out ?i
z
g
- v : B m
Synthesized s:gnai(561: Signal wave) =
generator
REFIN
10 MH25TD MG3633A
REFQUT
RFOUTPUT
;
MP752A l
= RECEIVER !
e H D> | MAl6124 F——pmm - = mmm e 4
Synthesized s:gnal(ssz__ interfering =
generator
wave)} §5G2 Power meter
Assa3
REF IN MG3633A ML4803A
REOQUTPUT

Ly ) ||
MASECTA
Power sensor
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(4) TestProcedure: PHS frequency/modulation accuracy

Step Procedure

1  Setthesignal generator MG3633A as listed below:

SG1 {signal wave): FREQ: .................. Frequencies of table + 24 kHz *!1
Non-medulated
SG2 {interfering wave): FREQ: .................. Frequencies of table +12 kHz *2

Non-modulated

2 Set the SG1 output to ON and the SG2 output to OFF. Adjust the SG1 output level so that the
power meter ML4803A reads 0 dBm and press the dB (REL) key of the ML4803A.

3  Set the SG1 output to OFF and the SG2 output to ON. Adjust the SG2 output level so that the
power meter M1.4803A reads —18.06 = 0.05 dB.

4  Setthe MS8804A as listed below:

INPUT Terminal: RF
RF level: 0dBm
Measuring object: CONTINUOUS
FREQUENCY: Frequencies listed in the table below

UNIQUE WORD Pattern: NO
5  Setthe SG1 output to ON and the SG2 output to OFF.

6  Press the [MODULATION ANALYSIS] (F1) key of the MS8604A and read indicated carrier
frequency error and RMS vector error. The read RMS vector error represents the residual vector
error of the MS8604A,

7 Set SG1 and SG2 outputs to ON and read the RMS vector error. Check that the measured value
is within the specified range (between the minimum and maximum}.

8 Repeatsteps 1 through 7 for all lrequencies listed in the table.

PHS Frequency/Modulation Accuracy Test

Carrier frequency error RMS vector error
Frequency) Freguency measurement . o . o
(VHz) accuracy (kHz) Residual vector error (%) Modulation accuracy (%)
Minimum| Actual Maximum|Minimum| Actual [Maximum |Minimum| Actual [Maximum
10 ~0.010 | — | +0.010 0.00 s 0.70 11.55 e 13.45
1000 -0.010 | — +0.010 .00 — 0.70 11.65 — 13.45
2000 -0.010 § — +0.010 (.00 — 0.70 11.55 B 13.45
*1:  The frequency when the phase change is +45 “/symbol (equivalent to all 0 modulation at
PHS) is calculated as:
{(Symboi rate)/8=192 kHz/8 =24 kHz
*2: 12 kHz = {symbol rate)/16 =192 kHz/16

www.valuetronics.com
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5.3.12 PHS transmission power accuracy

Test the power measurement function using non-modulafed, continuous wave supplied from the signal

generator.

(1) Specification

# Transmigsion power accuracy:

(2) Equipmentrequired
® Signal generator:

(3) Setup

+ 10 % after calibration by the power sensor MA4601A using High
Power Input terminai

MG3633A

MS8B0AA

10 MHz Reference
Buffered Out

Signal generator

10 MHz STD MG3633A
REF IN

RFOUTPUT

Sensor ? =
input To High Power
Power |nput
Sensor
MAABO A
Power sensor
{accessory)
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(4) TestProcedure: PHS transmission power accuracy

Step Procedure

1  Setsignal generator MG3633A as listed below:

FREQUENCY: 1000 MHz
‘QUTPUT LEVEL: +10dBm

2 Setthe power meter of MS8604A as listed below:
SENSOR CONNECTTG: TESTER

RANGE: AUTO
CAL FACTOR Sensor: CALFACTOR of the sensor MA4601A at 1000 MHz
User: 0.00dB

Reference; REFERENCE CAL FACTOR of the sensor MA4601A
CONDITION Frequency: 1000 MH:z

3 Read the indicated value on the power meter screen of the MS8604A.
4  Setthe MS8604A to the PHS Setup screen and set as listed below:

INPUT Termiral: RF
Measuring object: CONTINUOUS
FREQUENCY: 1060 MHz>

UNIQUE WORD Pattern: NO

5 Pressthe [RF POWER] (F1) key of the MS8604A and execute the AUTO RANGE.
[ CALIBRATION ] (F4) — [ AUTORANGE 1 (F1)

6 Read the TX power value indicated on the MS8604A. Check that the measured value is the same
as that in step 3 (within & 0.1 dB). The TX power accuracy checked here is equivalent fo the
power meter accuracy.

PHS Transmission Power Accuracy Test

Actual power meter reading (dBm) | TX power measured value (dBm)
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5.3.13 NADC frequency/modulation accuracy

Supply a non-modulated signal with frequency deviated from the signal generator and use it as the quasi
signal modulated by "G0" data.

(1) Specifications

¢ Carrier frequency accuracy: #+ (reference erystal oscillator aceuracy +1 Hz)
#® Modulation aceuracy: T (2 % of reading +0.5 %)

(2) Equipmentrequired
® Synthesized signal generator: MG3633A

#® Power meter: ML4803A
® Power sensor. MA4601A
® 4-port combining pad: MAI612A
(3) Setup

MSB604A

10 MMz Reference
Buffered Qut

Synthesized signal SG1: i |
generator G117 Signalwave)
REFIN
18 MHz STD MG3633A
REFQUT
RF QUTPUT High Power |
S8G1 input :
] |
I
MP752A :
= RECEIVER I
BN L .. poEbEVER ]
Synthesized signal ) _ = E:{> MA1512A
generator (5G2: Interfering w
wave) $5G2 Power meter
45563
REFIN
MG3633A MLABO3A
RFOUTPUT

L )] |
MA4SOTA
Power sensor
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{(4) TestProcedure: NADC frequency/modulation accuracy

Step Procedure

1  Setthesignal generator MG3633A as listed below:

SGl (signal wave): FREQ: .................. Frequencies of table +3.037 5 kHz *1
Non-modulated
SG2 (interfering wave): FREQ: .................. Frequencies of table +1.518 75 kHz*?

Non-modulated

2 Set the SG1 output to ON and the SG2 output to OFF. Adjust the SG1 output level so that power
meter ML4R0O3A reads 0 dBm and press the dB (REL) key of the ML4803A.

3 Setthe SG1 output to OFF and the 8G2 output to ON. Adjust the SG2 output level so that power
meter ML4803A reads —18.06 £ 0.05dB.

4 Setthe MSB804A as listed below:

INPUT Terminal: RF

RF level: 1dBm

Measuring object: BASE

FREQUENCY: Frequencies listed in the table below
SYNC WORD Pattern: NO

5  Setthe SG1 output to ON and the SG2 output to OFF.

6  Press the [ MODULATION ANALYSIS ] (F1) key of the MS8604A and reads indicated carrier
frequency error and RMS vector error. The read RMS vector error represents the residual vector
error of the MSB604A.

7  Set SG1 and SG2 outputs to ON and read the RMS vector error. Check that the measured value
is within the specified range (between the minimum and maximum).

8 Repeatsteps 1 through 7 for all frequencies listed in the table.

NADC Frequency/Modulation Accuracy Test

Carrier frequency error RMS vecior error
Frequency| Frequency measurement , o , 0

(MH2) accuracy (kHz) Residual vector error (%) Modulation accuracy (%)
Minimum| Actual {Maximum [Minimum] Actual {Maximum [Minimum| Actual |Maximum

10 - (0.001 B +0.001 0.00 R 0.50 11.75 — 13.25

1000 ~0.001 | — | +0.001 0.00 B— 0.50 11.75 e 13.25

2000 —06.001 | — | +0.001 0.00 I 0.50 11.75 —— 13.25
*1:  The frequency when the phase change is +45 */symbol {equivalent to all 0 modulation at

*2:

NADC) is calculated as:

(Symbol rate)/8=24.3 kHz/8=3.037 5 kHz

1.518 75kHz=(Symbol rate}/16 =243 kHz/16

www.valuetronics.com
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5.3.14 NADC transmission power accuracy

Test the power measurement function using nen-modulated, continuous wave supplied from the signal

generator.

(1) Specification

¢ Transmission power accuracy:

(2) Equipmentrequired
® Signal generator:

(3} Setup

+ 10 % after ealibration by the MA4601A using High Power Input

terminal

MG3833A

10 MiHz Reference
Buffered Qut

Signal generator

10 MMz STD MG3633A
REF IN

RFQUTPUT

Ms86044

Sensor
Input

MASG601A
Power sensor
{accessory)

Sensor
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(4) TestProcedure: NADC transmission power accuracy

Step Procedure

1  Setthesignal generator MG3633A as listed below:

FREQUENCY: 1600 MH=
QUTPUT LEVEL: +10dBm

2  Setthe power meter of the MS8604A as listed below:
SENSOR CONNECTTO: TESTER

RANGE: AUTO
CALFACTOR Sensor: CAL FACTOR of the sensor MA4601A at 1000 MHz
User: 0.00dB

Reference; REFERENCE CAL FACTOR of the sensor MA4G01A
CONDITION Frequeney: 1000 MHz

3  Read the indicated value on the power meter screen of the MS8604A.
4  Setthe MS8604A to the NADC Setup screen and set as listed below:

INPUT Terminal: RF
Measuring object: BASE
FREQUENCY: 1000 MHz

SYNC WORD Pattern: NO

5 Pressthe [RF POWER] (F1) key of the MS8604A and execute the AUTO RANGE.
{ CALIBRATION 1 (F4) — [ AUTO RANGE 1 (F1}

6 Read the TX power value indicated on the MS8604A, Check that the measured value is the same
as that in step 3 (within £ 0.1 dB). The TX power aceuracy checked here is equivalent to the
power meter accuracy.

NADC Transmission Power Accuracy Test

Actual power meter reading {dBm) | TX power measured vaiue {(dBm)
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SECTION 6
CALIBRATION

This section describes the measuring instruments required for calibration of the MS86044, their setup
and the calibration method.

TABLE OF CONTENTS
6.1 Requirement for Calibration ... ... .. .. . i 6-3
6.2 Equipment Required for Calibration . ...... ... ..o i 6-3
6.3 Call DAt 0N Lot teeeeeeaaa e 6-4
6.3.1 Calibrating reference-crystal-oscillator frequency ......... ... ..., 6-4
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6.1 Requirement for Calibration

Calibration is carried out to help prevent degradation of performance of the MS8604A.
Calibration should be performed periodically even if the MS8604A is operating normally.

SECTION 6 CALIBRATION

Contact Anritsu if the MS8604A [ails to meet the specifications during calibration.

6.2 Equipment Required for Calibration

The table below lists the equipment required for calibraiing each item.

Table of Equipment Required for Calibration

Equipment

Major specificationt

Calibration item

Oscilloscope

Capable of measuring 10 MHz
(external trigger possible)

Reference-crystal-oscillator
frequency accuracy

Frequency standard

Standard radio-wave receiver or
equipment having equivalent function
{accuracy better than 1 X 1079

Reference-crystal-oscillator
frequency accuracy

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

www.valuetronics.com
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SECTION 6 CALIBRATION

6.3 Calibration

To calibrate the MS8604A, its internal reference osciliator frequency should be calibrated once or twice a

year.,

6.3.1 Calibrating reference-crystal-oscillator frequency

The stability of the MS8604A reference crystal oscillator is £2 X 107%day. The following describes the
method for calibrating the frequency of the reference crystal osciilator by using a reference signal
generator generating a reference signal that is either locked to a standard wave, or to a received color-

television sub-carrier (signal locked to rubidium atomic standard).

(1) Specifications

Reference crystal oscillator Frequency Aging rate Temperature characteristics
Standard type 10 MHz +2x10"%day +5X 1078 {0 t0 50 °C)
Option 01 10 MHz +5x10"%day +3X107%(0 to 50 °C}

(2) Instruments required for calibration

® Oscilloscope:

® requency standard:

10 MHz, external trigger possible

Standard radio wave receiver or equipment having equivalent funetion

(accuracy betier thanl X 1079

6-4 .
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SECTION 6 CALIBRATION

(3) Setup

10 MHz Reference
bi Buffered out

=

MS8604A
QOscilloscope Frequency standard
External
synchronization
Y axis inPUL | OUTPUT

b

Calibration of reference-crystal-oscillator frequency

(4) Precautionsfor Calibration

Applying a standard 10 Mz signal to the oscilioscope Y-axis produces a lissajous waveform. Adjust the
reference oscillator frequency so that the waveform becomes a stationary circularity at Step 6.
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(5) Calibration procedure

Step Procedure

1 Set-up the equipment as shown in the figure above. The ambient temperature should be
25°C £5°C

2 Allow the MS8604A reference crystal oscillator to warm-up for 24 hours by setting the Power
switch on the front panel to the Stby positien.

3  Then et the MS8604A Power switch to On.

4 Apply the standard frequency signal to the external synchronization input of the oscilloscope,
and the signal output from the 10 MHz Reference Buffered out connector on the MS8604A rear
panei to the Y axis.

5 Adjust the oscilloscope so that the input waveform can be observed. If the input waveform moves
right or left on the screen and synchronization is not possible, this means that the frequency of
the reference crystal ascillator does not mateh the standard frequency.

6 Loosen the screw on the reference-crystal-oscillator case at the upper right under the top cover.
Then open the calibration-hole cover, and adjust the potentiometer in the hole so that the input
wavelorm stops moving left or right on the oscilioscope sereen.

7 After step 6, the érysta% oscillator calibration hole is accessible. Adjust the frimmer in the
calibration hole so that the input waveform does not shift horizontally on the oscilloscope screen.
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SECTION 7
STORAGE AND TRANSPORTATION

This section deseribes the long-term storage, repacking and transportation of the MS8604A as well as
the regular care procedures and the timing.

TABLE OF CONTENTS
7.1 Cleaning Cabinet ... .. e 7-3
7.2 STOrage Precatlions ... . ..ttt e 7-3
7.2.1  Precautions before slOrage ... ..ottt 7-3
7.2.2 Recommended storage precautions ............ ..o 7-3
7.3 Repacking and Transportation .. ... ... i o 7-4
731 REPACKING ot 7-4
7.3.2  Transportation ... ... ..ceo i e 7-4
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SECTION 7 STORAGE AND TRANSPORTATION

7.1 Cleaning Cabinet

Always turn the MS8604A power switch OFF and disconnect the pewer plug from the ac power inlet
before cleaning the cabinet.

To clean the external cabinet:
¢ Use a soft, dry cloth for wiping off.

® Use a cloth moistened with diluted neutral cleaning liquid if the instrument is very dirty or before
long-term storage. After insuring that the cabinet has been thoroughly dried, use a soft, dry cloth
for wiping off.

& Ifloose screws are found, tighten them with the appropriate tools.

CAUTION

Never use benzene, thinner, or alcohol to clean the external cabinetl, it may
damage the coating, or cause deformation or discoloration.

7.2 Storage Precautions
This paragraph describes the precautions to take for long-term storage of the MS8604A.

7.2.1 Precautions before storage
(1) Before storage, wipe dust, finger-marks, and other dirt off the MS8604A.
(2) Avoid storing the MS8604A where:

1) It may be exposed to direct sunlight or high dust levels.

21 1t may be exposed to high humidity.

3) It may be exposed to active gases.

4) It may be exposed to extreme temperatures (< —40 °C or >70°C) or high humidity (=90 %).

7.2.2 Recommended storage precautions
The recommended storage conditions are as foliows;

¢ Temperaiure: 04030°C
® [Tumidity: 40 % to 80 %
¢ Stable temperature and humidity over 24-hour period
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7.3 Repacking and Transportation

The following precautions should be taken if the MS8604A must be returned to Anritsu Corporation for
servicing.

7.3.1 Repacking

Use the original packing materials. If the MS8604A is packed in other materials, observe the following
packing procedure:

(1) Wrap the MS8604A in a plastic sheet or similar material.

(2) Use a cardboard, wooden box, or aluminum ease which allows shock-absorbent material to be
inserted on all sides of the equipment.

(3) Use enough shock-absorbent material to protect the MSB8604A from shock during transportation
and to prevent it from moving in the coniainer.

(4) Secure the container with packing straps, adhesive tape or bands.
7.3.2 Transportation

Do not subject the MSB604A to severe vibration during transport. It should be transported under the
storage conditions recommended in paragraph 7.2
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APPENDIX A SCREENS AND FUNCTIONS KEYS TRANSITION DIAGRAM
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Consteliation screen (PDC/PHS/NADG)
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Template input screen (PDC/PHS/NADC)
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Occupied frequency bandwidth measurement screen {PDC/PHS)
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Adjacent channel leakage power

measurement screen (PDCU/PHS)
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Spurious emissions freauency input screen {PDC/PHS/NADC)

SETUP TABLE = — =

A-8
<F5>SETUP
FREGUENCY TABLE

\

r<F1>3AVE

FROM

o <F5 > CLEAR

e

FREQUENCY TABLE

e CF2 > MODIFY == vom s s

bu < F3 > ek ok

 CFA X COPY TABLE -

SAVE TABLE= = un = m o o o o
| - <Fi>HNo.l

Il <F2>No.2

l <F3>No.3

: < FA > sedtohh
lI < F5 > ddokak
i

<FB>RETURN

| P

I’_

i

i

1 [~ <F2 > INSERT

1

i = <F3 > HARMONICS

__}\

I < Fa > ko
l
1 e PG > kR
l
t

<FB>RETURN

COPY FROM « wm o o e o e e o
I <Fi>No.l
I
| <F2>HNe.2
i
<F3>No.3
-
CEL > ok

I
I
i FD 3 Hohaoior
I
I

- < FH > BACK SCREEN 1

wwiBvaluetronics.com

| - <Fi> APPLY
: CF2 > Rpkmk
: <F3 > sekokolok
€ FA D> Rkohbck
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Copy control
SETUPPAN = m o m om e ) ESC/Pr e e e ——————
COPY CONTROL | - <F1>HP22IS | I - <Fi>8007 1
'''''' - 1 I 1 i
:——<F'E>!I'**** : | f <F2DESCR mo e ;| | | <F2>24 007 1
1 oo l 1
I |
| < £2 5 SETUP PRINTER =+ m+ ol s+ g~ SF37 URASSA i......'r,. OLE Lt ;
|:Copv control ‘I : 1 = <F4>MCBT04A 1 | | < Fa > dokotiok 1
iohi 1 t I 1
{shift] = [Copy] i : | |~ <F$>PRINTER ADDRESS 1 | | < F5 > Aok 1
| 1 I 1
: ; 1L <F6 > RETURN ! | ke <Fe>RETURN )
: i I B IS Lo Lo
; ; A
1 1
H 1
; o < F3 > sokekskok :
H H
I P4 > skekaoick i
3 H
H H
1 b < PS> koo :
i i
Thcrs > RevurN —emy
T o e e e e e e o o ok
Recall
RECALL m o o e = e _————
: < F1> MEMORY No. i
! i PR o e o e i
| <F2>MEMORY DIR : i <Fi>RECALL FILE No. i
i :
: o 3 Aok : § e < F2> DIUNEXT P SELECT MEDMAr = = = — o m
] H : CE3> Ammnn : | pu <F13 INT PMC 1
[Recall] ——— i b A PMC e s s s s Ji-u e, ; i <FZEXT PAAES :
j t i CEA D dokok ' . ;
L CE5 o sk i i t <F3>EXTPM i
i 3 N 3 b <FS > SELECT MEDIA mremm ool <37 E € :
t i ; T
§~<F5>RETURN ' F L <F6 > RETUAN 1 : <Fa> EXTFR :
i e o o I |, b e e | < PS> dormdek I
1 1
3 4 1 Lo < F6 > RETURN I
e Lo
Save
SAVE- — o m e m -
: ~ <F1 > MEMORY No. :
| ! P e o m -
- <F2 > MEMORY DIR 1
! 27 MEMORY D h : <F1> SAVE FILE No, X
1
: e < F3 > hoksob ok h : <F2 > DIRMNEXT :
] i : b SELECT MEDHA- = = = o o -
F3> Fi . v
|:SavE' : bo < F8 2 PRAC v s v e --: s g SF3 DELETEFILE No i b <F12 INTPMC 1
B H i} i I 1
1Shift] + [Recal) H e ; | <Fa > WRITE PROTECTION | Hocrasexremcr :
' [~ <F5> ! i FILE No i ] 1
i >EXT P 1
1L e s merunn ! F <S> SELECT MEDIA - m o - ] < P37 EXTPMCZ ;
e : i !
R TL cre> RETURN ! : <F4> EXTFD !
P e - P | | |- € F5S > sk ]
< i 1
1 L <F6> RETURN ]
| I e d e d
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Frequency

{Freauenty] ammmreel e < F4 > START/SPAN - - —

Span

{Span}

FREQUENCY w e =

o —

- <F1> CENTERFREQ
[~ <F2>START FREQ

L. < F3 > STOP FREQ

- <F5 > CF STEP SIZE

S Y L

~ <F1> FULL SPAN

e <F2> ZERQ SPAN

= <F3> AUTO BAND

<f4>MANUAL D

www.valuetronics.com

pe <F5 > MANUAL 1~

- < FE > MANUAL 14+

START/SPAN- —
<F1>S$TART FREQ

<F2>FREGSPAN
< F3> edobson
< F4 > Fkdok
< FG > seafesdok

<F6>RETURN
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Amplitude

AMPLTUDER = = = =

famplitude} i -

A-16.
www.valuetronics.com

R:ﬁF LVL STEP
<F1> AUTO: 1 div

o < F 12> REF LEVEL

- < F2 > REF LEVEL STEP SIZE —

CF2>AUTO: 2 div
<F3>AUTO: 5div
<F4> AUTQO: 10 div
<F5 > MANUAL

< F6>RETRN

LOG SCAL

M <F3>{0GSCALE= s r s =

<F1> 106 dBidiv
< F2> 5dBidiv
<F3> 2 dbidiv
<F4> 1 dB/div
< FG > ekl

<FB> RETURNM

£

LIN SCALE

b < F4 2> LN SCALE

<ET> 10%4div
<F2> 5%/div
< Fj > 2% idiv
<FA> 1% /div
CEE > Aok

<FE> RETURN

po <F5 > LOG SCALE UNIT ww v e

|
I
|
i
1
|
I
1
L
i
1
i
1
i
{
i
1
i
i
i
i
i
i
i
i
i
i
i
t
i
I
|
]
I
I
I
t
I
|
I
1
|
|
I
|
1
|
1
1
1
i
1
1
i
1

L < P D> dokdotsk

L.OG SCUNIT
<Fi>dBm

CF2 > B
<F3>dBmvy
<FABV

<F5>dBuV (emf)
<F6>RETURN




APPENDIXB

APPENDIX B INITIAL VALUES TABLES

¢ Theinitial values are the values set at the factory.
® Items indicated by the * are default values and are not displayed or selected.

8 Atthe “Initial” field at the right end of the tables, items initialized by panel [Preset] key and GPIB
command “PRE” “INI” command are indicated by “PS” and items initialized by GPIB “*RST”
command are indicated by “PW”.

Items initialized by “PRE” “INI” command are also initialized by “*RST” command.

8 Items which are not initialized by any command are indicated by “NO”.

Measurement mode

item Initial value Initial

Measurement mode (transmitter tester) |Single P3
(Spectrum analyzer) | Continuous

Main function TX Test PW

B.1 TXTestMode
Parameter setup screen

(1) PDC
item Initial value Initial
Measured signal terminal RF PW
Maximum inpus level 30dBm PW
Measuring object & physical channel MS.COM PW
Rising edge symbol position 2 PWw
Number of analysis symbols 135 PW
Slot spacing 3(FULL RATE;) PW
Channel No. and frequency 1001 CH=940.025000 MHz PW
Frequency spacing 25.000 kHz Pw
Syne word patiern S1="785B4 PW
Sync word patiern (binary) * e e e e e s PW
Syne word start position * 59 PW
Root-Nyquist filter YES PW
Symbol timing 0 PW
B-1
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APPENDIXB

(2) PHS
Htem initial value tnitial
Measured signal terminal RF PW
Maximum input level 30dBm Pw
Measuring object & physical channel PS-COM PW
Rising edge symbol position 2 PW
Number of analysis symbols 110 PW
Channel No. and frequency 1001 CH=1895.150000 MHz PW
Frequency spacing 300.000 kHz PW
Unique word pattern 16 bit=E149 PW
Unique word pattern (binary}*  |-eer coir -nnn B T LT PW
Unique word start position * 8 Pw
Root-Nyquist filter YES PW
Symbol timing 0 PW
(3} NADC
ttem Initiai value initial
Measured signai terminal RF PW
Maximum input level 30dBm Pw
Measuring object & physieal channel MOBILE Pw
Rising edge symbol position 6 PW
Number of analysis symbois 156 PW
Slot spacing 3(FULL RATE) PW
Channel No. and frequency 1 CH=2825.030000 MHz PW
Freguency spacing 30.000 kHaz PW
Sync word pattern Synel =A91DE4A PW
Sync word pattern (binary)* o0 ceer ol il il il o ol PW
Syne word start position * 14 PwW
Roet-Nyquist filter YES PW
Symbol timing 0 PW

B-2
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Modulation analysis numeric display screen

APPENDIX B

ltem initial value tnitial
* Soft key
Average of 10 consecutive burst signals | F2 : OFF (alternate) PSS

Constellation display screen

ltem initial value Initial
¥* Sofs key
Interpolation mode F1—-F1: NON PS
Frror circle display F2—F4 . OFF PS
Error cirele angle F2—F5 : 0 (alternate) PS

- B-3
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Power measurement screens

(1) PDC
ftem Initiai value Initial

* Screen display

Physical channel MS-COM PW
Template selection STANDARD PwW
Marker * 180 (CRT coordinates center) *1 PS
* Soft keys

Burst amplitude display method F1-F1: SLOT PS
(WINDOW;

Marker F1-F5-F2 : OFF PS
Measured result display units F2—-F2 : nW/  W/mW/W PS5
Vertical axis level F2-F5 : REL PS
Storage mode F3-F1: NORMAL PS
Number of averaging F3—F2—-F4: 4 P8
Template selection Fs5—-F1—-Fb5 : STANDARD PW

*1

0 180 320

B-4
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(2) PHS

Iltem Initiat value Initial
4 Sereen display
Physical channel PS-COM PW
Template selection STANDARD PW
Marker * 180 (CRT coordinates center) "1 PSS
* Soft keys
Burst amplitude display method Fi-F1:8LOT PS
(WINDOW)
Marker Fi1-F5-~F2: OFF PS
Measured result display units F2~F2 : nW/W/imW/W PSS
Vertical axis level F2-¥F5 ; REL PS
Storage mode F3-~F1: NORMAL PS
Number of averaging F3-F2~T4 : 4 PS
Template selection F5—-F1—F5 ; STANDARD PW

*1
I
0 180 320
B-5
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(37 NADC
ftem Initial value Initial
% Screen display
Physical channel MOBILE PW
Template selection STANDARD PW
Marker * 180"1 PS
* Soft keys
Burst amplifude display method F1—-F1 : SLOT PS
(WINDOW)
|Marker F1-F¥F5—F2 : OFF PS
Measured result display units F2~F2 : nW/uW/mW/W PSs
Vertical axis level F2--F5 : REL P8
SWH@emmk_ F3—F1 : NORMAL PS
Number of averaging F3-F2—~F4:4 PS
Template selection F5—-F1—~F5 : STANDARD PW

*1

0 180 320

B-6
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Template input screens

APPENDIXB

(1) PDC
ltem Initial vaiue Initial
* Screen display
Physical channel MS-COM PW
Template selection STANDARD PW
* Soft keys
Standard line selection F2-F1 . LIMIT-1 PS
* Template set value
User-set pattern {LIMIT-1)* | —70dB NO
{LIMIT-2) - 60dB
{LIMIT-3) 4dB
(LIMIT-4) - 60 dB
{LIMIT-5) — 14 dB
RCR-set pattern (LIMIT-1) - 70 dB NO
{fixed) (LIMIT-2) —60dB
(LIMIT-3) 4dB
(LIMIT-4) —680dB
(LIMIT-5) -14dB
MS-COM symbol position (fixed) 1 —~ 2 symbol NO
2 — 0.5 symbol
3 2 symbo}
4 137  symbol
5 139.5 symbel A i
6 141  symbel ! :
\ . A A AR
MS-CON symbol position (fixed) 1 - 2 gymbol b Do NO
2 | — 0.5 symbol A A
3 2 symbol 1;3 4E6
4 131  symbol é _é,
) 133.5 symbol
6 135  symbol
B-7
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(2y PHS
item Initial value initial
* Screen display
Physical channel PS-COM PW
Template selection STANDARD ' PW
* Soft keys
Standard line selection F2—-F1: LIMIT-1 PS5

* Template set value

User-set pattern (LIMIT-1)* | ~-56dB NO
(LIMIT-2) — 50 dB
(LIMIT-3) 4dB
{LIMIT-4) —-50dB
{LIMIT-5) —14dB
RCR-set patiern {LIMIT-1) —-56dB 3 NO
{fixed) (LIMIT-2) - 56 dB
(LIMIT-3) 4dB
(LIMIT-4) | -56dB 1 2] l > \ 41
{LIMIT-5) — 14 dB
Symbol position (fixed) 1 ~ 2 symbol NO
2 -~ 0.5 symbol
3 2  symbol
4 i12  symbol
5 114.5 symbol
§ 116 symbol ? ?
ST N S
o ! 1oyt
A
o by
113 416
: :
2 5

B-8
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3) NADC
ltem Inttial value Initial
H Screen display
Physical channel MOBILE PW
Template selection STANDARD PwW
* Soft keys
Standard line selection F2—F1 : LIMIT-1 P3
* Template set value
User-sef pattern {LIMIT-1) —60dB NO
{LIMIT-2) —-50dB
{LIMIT-3) 3dB
{LIMIT-4) —50dB
{(LIMIT-5) ~20dB
EIA/TIA setfing (LIMIT-1) —~ 60 dB NO
(fixed) (LIMIT-2) —-60dB
(LIMIT-3) 3dB
(LIMIT-4) —-60dB
{(LIMIT-5) -20dB
MOBILE symbo! position {fixed) 1 1 symbol NO
2 3  symbol
3 6 symbol
4 162  symbel
5 165 symbei A i
& 167 symbol In :

, " Ab A A A
SHORTENED symbol pesition I 1  symbol Lo I NO
{fixed) p 3 symbol Pl Lol

3 6 symbol 1i3 425
4 140 symbol :'2 g
5 143 symbol
6 145 symbol
B-9
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Occupied bandwidth measurementscreen

Item Initial value Initial
* Screen dispiay
Measurement method selection HIGH SPEED PS
* Soft keys
Measurement method selection #1-F2 : HIGH SPEED PSS
Storage mode F3—F1 : NORMAL PS
Number of averaging F3—F3: 4 PS

Adjacent channel leakage power measurement screen

Item Initial value Initial
* Screen display
Measurement method HIGH SPEED PS
* Soft keys
Measurement method selection F1-13 : HIGH SPEED PS
Measured result display units F2—F1 : dBm P8
Storage mode F3—F1 : NORMAL PSs
Number of averaging F3—-F3: 4 Ps

B-10
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Spurious emissions measurement screens

APPENDIX B

(1) pPbC
ftem Initial value Initial

% Screen dispiay
Frequency table No. No.1 PW
Measurement method SPOT PS
* Soft keys
Frequency table selection F5—F1—F1: No. 1 PW
Measurement method selection F1—F1 : SPOT PS
Measured result display units F2—-F1 : dBm PSs
Attenuation F3-F1: NORMAL PS
* Freguency table set value
User-sel pattern (f13 1880.050000 MHz PW

(f2) 2820.075000 MHz

(£3; 3760.100000 MHz

(f4) 4700.125000 MHz

(2) PHS
Hem Initial value Initial

* Screen display
Frequency table No. No. 1 PW
Measurement method SPOT PSS
* Soft keys
Frequency table selection F5—F1—F1 : No.1 PwW
Measurement method selection F1-F1 : SPOT PS
Measured result display units F2—F1 :dBm PS
Attenuation F3—F1 : NORMAL PS
* [requency table sef value
User-set pattern (f1) 3790.300000 MHz PW

(f2) 5685.450000 Mz

(f3) 7580.600000 MHz

B-11
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(3y NADC
ltem initial value initial

# Screen display
Frequency table No. No.1 PW
Measurement method SPOT PS
* Soft keys
Measurement method selection F1—F1 : SPOT PS
Frequency table units F5—-F1-F1: No.1 PW
Measured result display units F2-F1 . dBm PS
Attenuation F3—F1 : NORMAL PS
* Frequency table set value
User-setting (f1) 1650.060000 MHz NO

(f2) 2475.090000 MHz

(f3) 3300.120000 MHz

{f4) 4125.160000 MHz

(f5) 4950.180000 MHz

(f6) 5775.210000 MHz

(rn 6600.240000 MHz

(f8) T425.270000 MHz

(632)] 8250.300000 MHz

B-12
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Spurious emissions measurement frequency input screen

APPENDIX B

www.valuetronics.com

ltem Initial value initial
* Screen display
Frequency table No. No. 1 PW
* Frequency table set value
User-set pattern (No. 1to No. 3) See the “Spuriocus emissions measurement NO

screen” section.
Power meter screen

ftem Initial value Initial
* Screen display
Center calibration factor 0dB PW
User calibration factor 0dB PW
Reference calibration factor 0dB PW
Frequency 1000.000000 Mz PwW
* Soft keys
Power senser connector F3 : TESTER (alternate) PW
Calibration factor F4—F1~T1 . SENSOR PW
Calibration oscillater F4—F3 ; OFF {aiternate} PW
Range F5 : AUTO (alternate) PS

B-13
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B.2 System Setup Screen

ltem Initial value initial

* Screen display, soft keys

Media selection state INT PMC PW
Title selection DATE/TIME PW
User-defined title * (Blank} PW
Alarmtone ON PW
GPIB1 address 1 PW
GPIB2 address 16 Pw
MCB104A address 19 Pw
Printer mode HP2225 PW
® Serial port subgroup

Baud rate * 2400 PW
Priority * EVEN PW
Data bits * 8 bit PW
Stop bit * 1 bit PW

B-14
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B.3 Spectrum Mode
® Initial values prefixed with a # are the values when COUPLE (RBW/VBW/SWT) MODE is

APPENDIX B

COMMON.
tnitial value
Group item Initial
TRACE-FREQ TRACE-TIME

Frequency bandwidth setting START-STOP PS
mode

Start frequency 1 A PS
Center frequency 4.25 GHz PS

Frequency
Stop frequency 850GHz 1 eeeens PS
Frequency span 8.50 GHz *(} Hz PS
Center frequency step size 1 GHz PS5
Band selection AUTO (0to 8.5 GIz) Ps
Reference level +10dBm PS8
Reference level step size AUTO: 14div Ps
Scale mode LOG LOG PS
Level
LOG scale 10 dB/div 16 dB/div PS
LIN scale 10 %/div 10 %/div P35
LOG units dBm PW
Wavelorm processing mode NORMAL NORMAL PSS
Number of average processing | 8 times PS5
DPetection method PEAK *SAMPLE PS3
Delaytime | ------ 0 sec PS
Timespan | ------ #200 msec PS
Display mode
Expansionzone | ------ OFF PS
Expand 4 aeaa- OFF PS
Waveform monitor (ON/OFF) | ---n-- OFF PS
FM waveform monitershift | ------ 200 kHz/div PS
FM waveform monitor coupling | ------ AC COUPLING PS
B-15
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Initial vaiue
Group ttern Initial
TRACE-FREQ TRACE-TIME
Marker mode NORMAL Ps
Zone marker center position 250 point 250 point PS5
Zone marker width 51 points *] point PS
Marker search mode PEAK SEARCH PS
Marker function | Multi marker mode OFF PS
Multi marker list OFF PSS
Multi marker No. 1=0N,NQO. 2t0 10=0FF PW
(No.1 to No, 10) ON/OFF
Active marker No. No.1 PW
Sweep mode CONTINUOUS Ps
Zone sweep 16 5 Ps
Tracking sweep OQFF | aeaa- PS
Gate sweep OFF PS
Gate delay time 0 sec PSS
Gate width 1 msec PS
Gate zone end setiing INTERNAL PS
Sweep function Trigger switch FREE RUN PS
Trigger source VIDEO PS
Trigger source {EXT) Input 1 PS
Trigger source (T'V) NTSC PS
Trigger source (TV SYNC) V-SYNC PS
TV horizontal syne line No. 0ODD 10 PS
Trigger slope RISE PS
Trigger level 0% PSS
Waveform Trace write switch ON PS
write/read Trace read switch ON PS
B-16

www.valuetronics.com




APPENDIX B

www.valuetronics.com

Initial value
Group tnitial Initial
TRACE-FREQ TRACE-TIME
Resolution bandwidth RBW AUTO PSS
REW/ Video bandwidth VBW AUTO PS5
VBW/ Sweep time SWT AUTO PS
SWT/
ATTEN RT attenuator ATTEN AUTO PS
VBW/RBW ratio when 1 PS
VEW=AUTO
Sound monitor mode (AM/FM) | OFF PS
Sound monitor
Sound monitor volume 10 PS
Number of data points 501 points NO
System setting Frequency/time domain COMMON NGO
RBW/VBW/SWT
Preselector switch ON NO
Calibration
Preselector 0 NO
Peaking bias
CAL/UNICAL R'BW/VBW/SW’I abnormal Initialized to “ON” when the power is NO
display turned on.
Response data ABCII NO
Spectrum | A qCII/BINARY)
data/terminator
Terminator {LF/CR -+ LE) LF NO
B-17
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APPENDIX C

APPENDIXC ERROR MESSAGES

There are the following two kinds of error messages:

& Measurement error messages ... ........ Reverse dispiayed on the third line from the top left of
the sereen,
® Datainpulberror messages ............... Reversed displayed in the communication area at the

bottom of the sereen.

1. Measurement error messages

There are five main measurement error messages as follows, They are shown in high priority order.

INPUT LEVEL OVER RF input level exceeded the hard limit,

LEVELOVER Level foo high.

LEVEL UNDER Level too low.

SIGNAL ABNORMAL Measurement impossible

SYNC (or UNIQUE) WORD NOT FOUND Syne word cannot be detected.

There are also the following two messages:

POWER SENSOR ABNORMAL Power sensor abnormal (power meter screen
only)

SET FREQUENCY TABLE Spurious emissions measurement frequency not
input. (Spurious emissions measurement screen
only}
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2. Datainputerror messages

In the “Class” column, “S8” indicates that the error message is used in Speetrum mode and “T" indicates
that the error message 1s used in TX Test mode.

Contents Displayed character string Class
GPIB command is not defined. 300  Undefined command S5, T
GPIB command numeric data is invalid. 301 Invalid ngmeric data 5T
GPIB command unit is invalid. 302  Invalid unit 57T
(GPIB data is insufficient. 303  Insufficient data S, T
GPIB command character string data is 304  Invalid string data 5.7
invalid.
GPIB command character string is too 305  String too long S, T
long.
Time out error. 400  Timeout ERROR 5T
MS8804A is not a system controller. 401  Notin system controller mode 5T
MS8604A is not a device. 402 Notindevice mode _ 5T
Input buffer is full. 403 Input buffer full S, T
Listener device is not connected. 404 Listener device not connected 5T
Other GPIB error. 410  Other GPIB ERROR 5T
Media is write-protected. 450 Media write protected _ S, T
Media is not installed. 451 Media not installed ST
Memory capacity is too smail. 452  Insufficient memory S, T
File does not exist. 453  File not found 5T
Read/write error. 454  Read/write ERROR S, T
Memory type is incorrect. 455 Memory type is different 5,T
Media is not formatted. 458 Media not formatted S,T
Other Media error. 460  Other Media ERROR S, T
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Contents Displayed character string Class

Outofrange General 50  Outof range 5T
Qutofrange 100Hz to 85G 500 Rangelimits: 100Hz — B8.5GHz S
Qutofrange 100Hz to 2.0GHz 500 Rangelimits: 100Hz - 2.0GHz S
Outofrange 1.7GHz to 7.5 GHz 500 Rangelimits: 1.7GHz — 7.5GHz S
Cutofrange 6.5GHz to 8.5GHz 500 Rangelimits: 6.5 GHz - 8.5GHz )
Out of range = 8.6 GHz 500  Range limits: % B.6GHz S
Out of range = 2.1GHz 500  Range iimits: = 21QGHz ]
QOutof range = 5.8GH=z 500  Range limits: = 5.8CGHz S
Out of range = 2.00Hz 500  Range limits: = 2.0GHz S
Out of range 1Hz {0 8.5GH:z 500  Rangelimits: 1Hz — 8.5GHz S
Outofrange 10Hz to 3 MH=z 500 Rangelimits: 10Hz -~ 3MH=z S
Outof range 1Hz to 3MHz 500 Rangelimits: 1Hz - 3MHz S
Quiofrange 10Hz to 999999 MHz |500 Rangelimits: 10Hz - 9.99999 MHz S
Qutofrange 2z 50kHz 500  Range limits: = 50kHz S
Qutof range 1Hz to 1MHz 500  Range limits : 1Hz — 1MH=z T
Qutofrange 100Hz to 8.5GHz 500 Rangelimits: 100Hz — 8.5GHz T
Qutofrange —1000s {0 1000s 500  Range limits: —1000s - 1000s 5
Qutofrange 20ms to 1000s 500 Rangelimits: 20ms - 10060s 5
Outof range 100 us to 1000s 500  Rangelimits: 100us — 1000s S
Out of range 50 45 to 1000s 500 Rangelimits: 50us — 1000s 8
Out of range 0s to 1000s 500  Range limits: 0s — 1000s ]
Cut of range 20 us to 65.5ms 500 Rangelimits: 2048. ~ 65.5ms S
Out of range s io 65.5ms 500  Range limits: 0s — 65.5ms 5
QOut of range 20dB to 75dB«AUTO) |500 Rangelimits: 20dB - 75dB@ure S
Qut of range 1dB to 100dB 500  Range iimits: 1dB -~ 100dB 5
Ouwiofrange —100dB {0 100dB 500  Rangelimits:~100dB — 100dB S
Out of range 0.1dB to 100dB 500 Rangelimits: 0.1dB - 100dB S
Outof range ~200dB 4o 200dB 500  Rangelimits:—200dB — 200dB 5
Outofrange—100dBm to 30dBmAUTO) | 500  Rangelimits : —100dBm— 30dBmauT0); S
Outofrange --100dB to 30dB 500 Rangelimits:—100dB — 30dB S
Outofrange —100% to 100% 500  Rangelimits: —100% =~ 100% S
Out of range 1% o 99% 500 Rangelimits: 1% = 99% S
Outofrange —10V fo 10V 500  Rangelmits; =10V - 10V 8

Out of range 0 to 30 50  Range limits : 0 — 30 5T
Outi of range 1 t0 8 500  Range limits : i -8 S
Out of range 1 %0 99 500  Range limits: 1 - 99 S
Out of range 0 to 500 500  Range limits: 0 — 500 ]
Qut of range 2 to 256 500  Range limits : 2 — 256 s
Qut of range —~128 to 127 500 Rangelimits: —128 - 127 S
Outof range 0 to 20 500  Rangelimits: 0 — 20 S
Out of range 9 to 262 500  Range limits: g — 262 S
Outof range 10 to 263 500  Range limits : 10 - 263 5
Outof range 5 to 310 500  Range limits: 5 — 310 s
Out of range 6 to 310 500  Range limits: 6 — 310 S
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Contents Displayed character string Class
Outofrange  0.0001 to 100 500  Range limits: 0.0001 100 S
Outof range 1 to 10 500  Range limits: 1 10 5
Qut of range 1 to 501 500  Range limiis: 1 501 S
Out of range 2 to 99 500  Range limits: 2 99 T
QOut of range 1 to 4 500  Range limits: 1 4 35T
Out of range 101 te 199 500  Range limits: 101 199 T
Out of range Date 500  Setdate: yy mm dd T
Qut of range Time 500  Settime: hh mm ss T
Qutofrange —4dBm to 40dBm 500  Rangelimits: ~4dBm 40dBm T
Outofrange —110dB to 10dB 500  Range limits: —110.06B 10.0dB T
Outofrange ~10dB te 10dB 500  Rangelimits: -—10.0dB 10.6dB T
Outofrange —30dB to 30dB 500  Rangelimits: -30.0dB — 30.0dB T
Execution prohibited.General 501 Command not avaiiable 5
Prohibiied in TRACE-TIME mode. 501 Not available in TRACE-TIME S
Prohibited in TRACE-TIME (EXPAND) 501 Not available in time expanding S
maode.
Prohibited in FREQ DOMAIN mode. 501  Notavailable in FREQ DOMAIN S
Prohibited in TIME DOMAIN mode. 501  Notavailable in TIME DOMAIN 5
Valid only in CENTER-SPAN mode. 501 Avalilable only CF-SP mode 5
Set RLV = ~80dBm. 501 SetREF LEVEL £ ~80dBm S
Prohibited when ZONE SWEEP =0N, 531  Notavailable in ZONE SWP . ON S
Prohibited when GATE SWEEP=0N., 501  Notavailable in GATE SWP: ON ]
Prohibited when TRACING=0N. 501  Notavailable in SIGNAL TRACK : ON S
Prohibited when 501  Notavailable in FM/TRIG MONITOR 5
FM/TRIG MONITOR=0ON. ON
Prohibited when MARKER MODE=0FF. {501  Notavailablein MKR : OFF 5
Effective only when 501  Availableonlyin MKR : NORMAL S
MARKER MODE =NORMAL.
Effective only when 501  Availableonly in MKR : DELTA bol
MARKER MODE =DELTA.
Prohibited when MULTI MKR=0FF, 501  Notavailable in MULTI MKR : OFF ]
Prohibited when MULTI MKR=0ON. 501 Not available in MULTIMKR : ON S
Prohibited when SCALE =LIN. 501  Notavailable in SCALE : LIN S
Prohibited when SCALE =LOG. 501 Not availabie in SCALE : LOG 3
Prohibited in FREE RUN mode. 501 Notavailable in FREE RUN 3
Prohibited in TRIGGERED mode. 501  Notavailablein TRIGGERED S
Prohibited when EXPAND : ON. 501  Expanding not available 3
Prohibiied in this BAND, 501 Not available in this BAND 3
Prohibited in CUM or OVER mode. 501 Not available in CUM or OVER 5
Set GATE and EXPAND to OFF, 501  Set GATE : OFF & time expanding : OFF S
Set span to 500 MHz or less, 501 Set FREQ SPAN = 500 MHz 5
Prohibited when EXPAND MODE=0OFF. | 501 Not available in EXPAND MODE : OFF s
Prohibited when EXPAND=0OFF. 501 Not available in EXPAND : OFF S
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Contents Displayed character string Class
Set span to 100 kHz or greater. 501  Set FREQ SPAN = 100 kH:z 5
Prohibited when MULTIMKR LIST=0N. [501  Notavailablein MULTI MKR LIST : ON S
Prohibited with PDC specification. 501  Notavailable in PDC T
Prohibited with PHS specification. 501  Notavailable in PHS T
Cannot be executed when measured signal [ 501  Notavailable in Terminal : I, Q-ACor T
terminal is I, @-AC/I, or @-DC. 1,Q-bC
Cannot be executed when MEASURING 501  Notavailable in Measuring object : T
OBJECT is CONTINUOQUS. CONTINUOQUS
Can be executed only when MEASURING {501  Available only in Measuring object : T
OBJECT is MS-COM/MS-CONT. MS-COM or MS-CONT
Cannot be executed when MEASURING 501  Notavailable in Measuring object : BS T
OBJECT is BS.
Cannot be executed when frequency is 501  SetFrequency = 10 MHz T
under 16 MHz.
| Cannot be executed when SYNC WORD 501  Notavailablein SYNC WORD Pattern : T
Pattern is USER. USER
Cannot be executed when UNIQUE 501  Notavailable in UNIQUE WORD Pattern T
WORD Patiernis USER. : USER
Cannot be executed when SYNC WORD 501  Notavailable in SYNC WORD Pattern T
Pattern is NO. NO
Cannot be executed when UNIQUE 501  Notavailable in UNIQUE WORD Pattern T
WORD Patiernis NO. : NO
Cannot be executed when vertical axis 501  Notavailable in LEVEL : ABS T
level is ABS.
Cannot be executed when TEMPLATE 501  Notavailable in TEMPLATE ; OFF T
OFF.
Cannot be executed when STORAGE 501  Notavailable in STORAGE MODE : T
MODE is AVERAGE. AVERAGE
Cannot be executed when STORAGE 501  Notavailable in STORAGE MODE : T
MODE is WIDE DYNAMIC RANGE. WIDE DYNAMIC RANGE
Cannot be executed when R3-232C is not 501  R5-232C not installed T
installed.
Execution error 502  Execution ERROR 87T
Data does not exist. 502  Data not found S, T
Ceount error 502  Count ERROR S5, T
Overflow/underflow 502  Data overflow/underflow s,T
Set condition is invalid. 503  Invalid selup condition ST
Hardware error 504 Hardware ERROR 5T
CAL signal error 504  Calibration signai ERROR 5T
Other error 510  Other ERROR ST
C-5
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Contents Displayed character string Class
DET MODE was changed to POS. W600 Detector changed to Positive Peak )
REF LEVEL value was changed. W601 REF LEVEL changed S
Measurement mode was changed from W602 Measure changed to SINGLE T
CONTINUOUS to SINGLE.
Measurement methed was changed from W603 Method changed to HIGH SPEED T
STANDARD to HIGH SPEED.
Template display is cleared when vertical | W804 Notdisplay TEMPLATE in LEVEL : T
level is ABS. ABS
Same as GPIB 1 MY ADDRESS. W610 Same as MS8604 GPIB1' 5 ADDRESS ST
Same as GPIB 2 MY ADDRESS. W610 Same as MS8604 GPIB2'S ADDRESS 5T
Same as PRINTER ADDRESS, W610 Same as PRINTER' S ADDRESS S, T
Same as MC8104A ADDRESS. W610 Same as MC8104' S ADDRESS S5, T
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APPENDIXD CONNECTION TO UA-455A VIDEO PLOTTER

When connecting the MS8604A to a UA-455A Video Plotter and making a hard copy of the screen,
select the connection cable and set the UA-455A rear panel switches and variable resistors as described
below,

B Connectioncable

Use a DIN-8P cable {1 m) as the connection cable. This cable is supplied with the UA-455A as
standard.

B Switches and variable resistors

o SV CV w0 &= 3w o i

Q ! 5 L e o VIDEO  CLOCK POLARITY
Q ;s ® v onoH Q x2 3 @ @ conp Izwr §3m O

VRt 2 3 SW1

| =

CAUTION

Before turning on the power to the UA-455A, check that the AC line voltage is
the rated value (100 Vac +10 % or - 15 %). If the AC voltage is unsuitable,
abnormal voltage may damage the interior of the instrument.

Notes: ® Set the switches to the black position.
® Seithe variable resistors to the average position,
¢ Foradetailed description of adjustment, refer to the UA-455A manual.
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