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CERTIFICATION

ANRITSU CORPORATION certifies that this instrument has hesn
thoroughly tested and inspected, and found fo 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 cf
a defect occurring during the warranty period, Anritsu
Corporation will repair or replace this product within a
reasonable peried 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 ARND FITNESS FOR A PARTICULAR PURPOSE, ARE
LIMITES IN DURATION TO A PERICD OF ONE YEAR FROM THE DATUE OF
DELIVERY., 1IN NO EVENT SHALL ANRITSU CORPORATION BE LIABLE TO
THE CUSTOMER FCR ANY DAMAGES, INCLUDING LOST PROFITS, OR OTHEER
INCIDENTAL OR CONSEQUENTIAL DAMAGES, ARISING OUT OF THE USE OR
INABILITY TO USE THIS PRODUCT.

All requests for repair or replacement under this warranty
must be made as scon as possible after the defect has been
noticed and must be directed to Anritsu Corporation or .Lts
representative in your area.

Copyright (¢) 1988 by ANRITSU CORP. Printed in Japan.
All rights reserved. No part of this manual may be reproduced in
any form without written permission of ANRITSU CORP.






WARNING

NO OPERATOR SERVICEABLE PARTS INSIDE.
REFER SERVICING TO QUALIFIED PERSONNEL.

CAUTION

FOR CONTINUED FIRE PROTECTION REPLACE
ONLY WITH SPECIFIED TYPE AND RATED FUSE.




hrad

Note:

1,

The instrument is operable on a nominal voltage of 100 to

127 Vac or 200 to 250 Vac by changing the connections on
the power transformer taps.

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

To operate on the other voltage, change the connrections on
the power supply transformer. The plate on the rear panel
indicating the voltage and current ratings should be

changed to the appropriate one. Order the plate from
ANRITSU CORP. if needed.

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

The relationship between power supply voltage and current
rating is shown below.

XYz Hkkp

100 to 127 v 3.15 A

200 to 250 V 1.6 A




BNC-TYPE CONNECTOR INSTALLATION

The BNC-type connector installation has been modified
as follows: |

Before Modification| After Modification

Stud




LEGENDS

WARNINGs, CAUTIONs, and Notes, and footnotes are used in
this manual. Their meanings are given below:
(1} Hierarchy

The hierarchy priocrity is WARNING > CAUTION > Note >
footnote.

{2} ©Definition

WARNING: WARNING is used when there is a personal injury

hazard.

CAUTION: CAUTION is used when the equipment may be
damaged.

Note: Note is used to provide information about

exceptions, corrections, and restrictions. .-

Footnote: Footnotes provide comments at the foot &f the
Same page as the text. Footnotes are referenced

by either an asterisk (*) or by combination of
asterisk and numeral.



OPERATION. EEY REPRESENTATICKS

The cperation keys in the descriptions of the operating
procedure are represented as shown below.

Representation example Meaning

When cnly a key is shown in the

operating procedure, it means press the
RECALL key.
STORE Actions performed one or more times,

such 2s [press several times],
[press continuouslyl, etc. are

appended,
{RECALL] As a rule, key representations in the
[SHIFT] [STORE! text are enclosed in [ .
Oon a Lighting of the lamp in the key is
Key _EEEE, presented by f.
lamp RESET
Off o Turning off of the lamp in the key is
TUNE represented by (J.
RESET

" The MG3601A/MG3602A is assumed to be eqﬁipped with Option
04 (internal modulation frequency 20 Hz to 100 kHz) in this
manual.

FRONT AND REAR PANELS DESCRIPTION TABLE

MG3601A/MG3602A front and rear panel diagrams and a table
describing them is appended to the end of this manual as a
foldout. This manual can be read while looking at the panels by
opening this foldout. '



SECTION 1

TABLE OF CONTENTS

GENERAL

OVerView v itnrevrtnrosnnss

L N A ]

CompOSition L N L R I T

Standard composition .....

OpPtioNsS  t.iveeuvnnneensa.

LEE I I B

Application Parts and Peripheral Devices

Specifications ..... ceen
PREPARATIONS

Installation Precautions ..

Installation site environmental
conditions ........ .

Rack mounting ..........
Power Supply Safety Measures .,....

Power cord polarity

LR U I I T R Y

Grounding ....eiieinen..

Fuse replacement .,......

LR N B I

Storage Precautions .:..

Precauticns before storage

LI I

Recommended storage conditionsg

-

LR N A A Y

“ % ¢ % ou

L B )

oooooooooo

LA L N 2 B I R R R R

----------

-

-----

LI I S

Page



TABLE OF CONTENTS (Continued)

2.4 Repacking and Transportation .......
2.4.1 Repacking .......... Chra et
2.4.2 Transportation .(...c.0.. vesasenas .

SECTION 3 STARTING AND SIMPLE CHECKS

3.1 Power On and Enitiél Setting ......
3.1.1 POWEBE Ol tvenevrnssntonnanvanscrness
3.1.2 Reproduction of set parameters ..

3.2 Description of Displays ..eeeeessn .o

3.3 Simple CheCks ...iceuiieviivoovarvanas
3.3.1 Power-on initial setting display

cheCk i svrrsscnesvna

& * 2 0 s ora

3.3.2 Carrier frequency and output
level check ......

3.3.3 FM/¢M check +.oveivenivanvunn “reann .
3.3.4 AM cheCk i iievveritrnnnnnssssnns

3.3.5 MOD OUTPUT check tesaowsaenes e
3.3.6 MOD INPUT check ..iavees ssacenses

SECTION 4 CALIBRATION AND PERFORMANCE TESTS

4.1 Daiiy Servicing and Preventive
MaintenanCe  ....eeesas Ce s et e e eeeans
4,2 Calibration and Performance Tests

Equipment .....

- ii -

LR NN I R B R T R

Page

s 2-7

" s 2-8
L A 3-1

ceenses 3=12

PR R 3"'15
L L 3—18
LR 3”21

ceanna.  3=26
« o n s e 3“29

* v e 2w 3—30
e e n 8w 4“1
...... . 4=2



SECTION 5

5.1

5.1.1
5.1.2

5.1.3
5.1.4

5.1.5

TABLE

Calibration

Standard
accuracy

OF CONTENTS (Continued)

oscillator frequency

{1)

L A A A ]

Standard oscillator frequency

accuracy

Performance

Frequency output .

Output level frequency characteristic

(2) ...,

Tests

Output level accuracy

L B AR B N N I WY

LR A

LR I O

FM deviation and M distortion

AM modulation factor and AM distortion

Service ..

OPERATION

Setting Carrier Frequency .......

L A A R I I I

Setting ftequency from keyboard
(DATA ENTRY} .......

Setting frequency usin

(TUNE)

LR R Y A N Y

L A

L I

LR I I

----------

LA IR O O O I I I PO

LE L A R

LR R B R N S

L T N A S R

. ¥

------

LEE I I L I I R A I T R

g TUNE knob

LB R I I

LI B

Setting ffequency using the step keys ..

Displaying relative frequency {FRL) .

LI Y

Reading carrier frequency when modulation
frequency set ......

- iii -

LR A R

LEE I L Y

LR I



TABLE OF CONTENTS (Continued)

Page
.2 Setting Qutput Level ..., 5-25
5.2.1 Open-circuit veltage display and
terminated voltage display (SPO03, 04) ... 5-27
5.2.2 Setting output level at keyboard
{DATA ENTRY}] i vieivvnncvonssornsanonnns 5-31
5.2.3 Setting output level using output
setting knob . . iiiiiiii i it esieneanas 5-34
5.2.4 Setting output level using step keys . 540
5.2.5 Reading output level from relative
}.evel (LRL) ----------- LR I R R N R T S ) 5"'42
5.2.6 Output level on/off ... . rinnnnnns 5-45
.3 Basic Operations for Modulation ........... . 5-47
5.3.1 Outline of the MODULATION section/
DATA ENTRY section panel cperations .. 5-48
5.3.2 Confirming modulation settings at
initial setting .. e et iosrarssssanas 551
5.3.3 Switching internal modulation
frequency e evio s steestoresnsusrrssuens 5«53
iy | Modulation ON/OFF Operations (.. eeseceneras 5~57
5.4.1 MODULATION ON/OFF using [MOD OFF)] key .. 5-57
5.4.2 MODULATION ON/OFF using the
— modulation mode selection keys ......... 5=-58
5.4.3 Turning modulation on and selecting
modes using [AM], [FM], and [¢M] keys ... 5-64
5.4.4 MODULATICN display at simultaneous.
modulation ... vveanens e e et e 5-71

- Y -



5.5

5.5.1

5.5.2

5.5.3

5.5.4

Setting FM Modulation

Setting AM Modulation

- =

TABLE CF CONTENTS (Continued)

Setting AFAOSC Frequency
(20 Hz to 100 kHz) ...

A I B R I R N Y I ]

Reading modulation frequency when
carrier frequency St . ..eecoccecnennns.
Setting internal modulation frequency
from keybcard (DATA ENTRY)  ..vvevnvean..
Setting AF 0SC modulation frequency
using TUNE knob (TUNE)  tteevevwonvennn.
Setting AF 0SC modulaticon freguency
using step keys .......

L L L A I IR R R I I I e

Setting frequency deviation at
keyboard (DATA ENTRY)  ...vuiiinnvnnncnnnnn.
Setting freguency deviation using

step keys ........... .

------ LI B N B R

External FM modulation ..

LR A Y Y T SR

Frequency calibration at dc
FM modulation ..........

L TR I I R L R R

Setting AM modulation factor at
keyboard (DATA ENTRY) .veeeos.

Setting AM modulation factor -
using step keys ....

LR I I R T R S O R

I A O B R A . =

External AM modulation

Setting ¢éM Modulation

L A L I o I O I I N

Setting phase deviation at keyboard
(DATAENTRY) LI B AR B R I B R N T

L I I B I R R Y

Setting phase deviation using step

5-100
5-102

5-104

5-106

5-10°



5.8.3
5.9
5.9.1
5.8.2
5.10 :
5.10.1
5.10.2
5.11
5.11.1
5.11.2
5.11.3

5.11.4

TABLE OF CONTENTS

External ¢M modulation

Videco Modulation ...

{Continued)

LR R R B A AR

Selecting video modulation mode

- Inputting video signals

MEemCLY vosnwns et e s

FREQ memory
Function memory
Special Functions .......

Special function status

LR B NN

L R A A

T & 8 & 6 % 0 8 8w

Initial settings (SPO0Y} .......

Buzzer ON/OFF (SP02/01)

LI I

--------

LI A A A N R N A )

--------

Switching terminated voltage display

and open-circuit voltage display

(SP04/03)

video modulation ON/OFF

Memory seguential read mode

(SFG8/07)

Memory protect ON/OFF (SP10/09)

~ RF¥ frequency range cancel ON/OFF

(SP14/13)

Switching external reference input to
10M/1M (SP15/16) ......

L I I I IR IR TR

LR RE N LI BT N O I A

RF frequency offset mode ON/OFF

(Sp18/17}

LR N TR I I B R A

{8P06/05)

-

--------

Setting RF frequency offset value

(8p31)

LR Y

- Vi -

LA A R

- % e

-

L R R AR B B R A )

“ oy

-

- »

-

LR I N )

--------

LR R N R L L 2 B I I I

L

* &

Page

5-111
5-~-113
5-114
5-115
5~118
5-118
5-121
5-122
5-124
5-124

5-125
5-125
5-127

5~127

5~129
5-130
5-130
5-131

5-132



5.11.12

5.11.13

5.11.14

5.11.18

5.11.16
5.11.17
5.11.18
5.11.19
5.11.20
5.11.21
5.11.22
5.11.23

5.11.24

5.12

5.

5.12.1
5.12.2
5.12.3
13

5.13.1

TABLE OF CONTENTS (Continued)

Output level offset mode ON/OFF

(5P20/19)

Setting ocutput level offset

(SP32) L )

L I . T T T OO

98 8 0 O NSNS e R R Do

LI I I SR

value

Frequency calibration ON during dc

FM modulation

(8P30) ....v.....

Simultaneous modulation with external
and separate FM ON/OFF (SP34/33)

LCD backlight ON/OFF (SP36/35)

FREQ memory clear (SP61} .....
Initialize FUNCTION memory (SP62}
Setting frequency 0 Hz (3P63)
LCD and LED check (SP64) ..

RAM check (SP65) .........

ROM check

Option display (SP67) ..i.vvve...

Dc FM high-stability mode ON/OFF

L Y

(SPEB)  vivriinnnnnnnn

(SP38/8P37)

LR R IR I R R R N R R

External FM Polarity Switching

(Option 06)

Qutline

FM modulation polarity

Operation

-

A L O I T I T

LA R R B I T T I B N T T O

--------

L A N R O O O

L R I ]

-------

LR I I RN O S

LR B )

LR A N )

L I Y

L N A A R}

LI I TR R T T

LI I I T R

External FM Modulation Factor Display

{Option 07)

Outline

-

L

-

-

L B I T T T S Y

- vii -

Page

5-134

5-136

5-~144
5-144
5-144

5-145



TABLE OF CONTENTS ({(Continued)

Specifications ..... .

-------------

Basic operation ....... e

Variableness of freguency deviation

Superimposition with internal
modulation ...ieevienn

Option 07 mode cancel .....iv...
Precautions on use
Others LN I I N B B IO R RN DN RN T RN I O I I BN ]

STATUS s iieirinnanne oo

L N B D R R I R A Y

MEASUREMENT

Measuring Sensitivity ..... Vetareaas
Measuring 20 dB NQ sensitivity ..
Measuring 12 4B SINAD sensitivity

Measuring One-S8ignal Selectivity

Using 20 dB NQ method to measure
FM receiver selectivity .......

Measuring spuricus response .,...

Measuring Two~Signal Selectivity

Measuring blocking effect of FM
receiver L......

Measuring cross-modulation
characteristics

- viii -

LR 2 B T I I N Y )

.0 e & 5

* * 2 8 w0

L 2 I I ]

-----------

Page
5-146
5-147

5-149

5-151
5-152
5-153

5-153

- 5-154



TABLE OF CONTENTS (Continued)

Page
SECTION 7 PRINCIELES OF OPERATION
7.1 Outline IICI.O-U‘!Ill..lll.l.lll...llﬂl.Bl'l. 7—1
7.2 Block Explanation ......0.vuvn... veenas Y £ ]

SECTION 8 OVERVIEW OF GP-IB

8.1 Outline L.iuniiiiiineeeeernnencnnnas cheas g-1
8.2 Specifications ........... ceereana terrresees B=2
g.2.1 GP-IB interface function ..... - R
B.2.2 Device message B N T I e P

SECTION 9 GP-IB ADDRESS

8.1 Precautions before Using GP-IB ke a et e 9~1
9.1.1 GP-IB cable connection and
disconnection ..... C et e e ras e v e g1
9.1.2 Setting and confirming GP-IB
addraSS IR TS L R T T 9""'}.

SECTION 10 GENERAL FORMAT OF GP-IB DEVICE MESSAGE

10.1 Device MeSSAge  ..veuiiiivrnininnnnnnennnnnn. 10-1
10.2 Device Message Formatting e s eseraretrennar.  L0=1
10.2.1 Device message syntax diagram
notation ----- OC.OIllucllooloo..o.lnl'ccri 1@-5
10.2.2 Explanation of each device
message factor ... .iiiienenn.. Cesreen i . 10-6

- iy -



Pt

lol2’3

10.3

10.3.1

10.3.2

106.3.3

SECTION 11

11.1
11.1.1

11.31.2

11.1.3
11.1.4

11.2
11.2.1
11.2.2
11.2.3

11.3
11.3.1
11.3.2

11.3.3

TABLE OF CONTENTS

Device message types ...

. v e

{Continued)

General Format of MG3601A/MGI602A Device

Message ..

General

General
message

General
message

DETAILS OF

format of control message

format of data request

L S TR S T

LR I

L

L I I Y

format of talker output

LR S R A A

L R B )

LI A N T Y

GP~IB DEVICE MESSAGES

Frequency Setting ...

Setting center frequency

.

LR A

Frequency and resolution setting

by TUNE

knob

.....

Frequency setting by AF step key

Setting relative freguency mode

Data Request Message for Freguency '’

Reading set frequency ...

Reading AF frequency

Reading relative £reguency

Setting Cutput Level

-------

Setting output level ......

Setting by step key

Setting output level and resolution
by output setting knob

LR

L I I T N B

-------

L R I R O L I T T R O

Page

10-17

10~19

10-19

10-21

10-22

11-1

11-1

11-2
11-2
11-3
11-3
11-4
11-5
11-5
11-6
11-6

11-7



TABLE OF CONTENTS (Continued)

Page
11.3.4 Setting relative output level mode ...... 11~8

11.3.5 ON/OFF control of output level ......... 11-~8

11.4 Data Request Message for Output Level s 11-%
11.4.1 Readinq set output level ......i.iv0vn.. 11-5
11.4,2 Reading relative output level .......... 11-190
11.4.3 Unit changeover .......iiiinerennnnnnnn. 11-11

11.5 Setting AM Modulation ....viiuiirennnnnnnn. 11-11
11.5.1 Setting internal modulation ............ 11-12
11.5.2 Setting external modulation ......;..{; 11-12

11.6 Setting ¥M Modulation .............. e 11-12
11.6.1 Setting internal modulation L...ieveaa... 11-13
11.6.2 Setting external modulation ....;....... 11~14

11.7 Setting éM Modulation ..........cuv.... e 11-14
11.7.1 Setting internal modulaticn ............ 11-14
11.7.2 Settiné external modulation ........... . 11-15

11.8 Setting Modulation Factor by Step Key ..... 11-15
11.8.1 Setting set resolution I 11—15'
11.8.2 Resclution .............. ...;........... 11-16

11.9 Setting Modulation Frequency .............. 11-17

11019.1 Setting 400 HZ/l kHz N [ EEEREE] 11"18

11.9.2 Selection of AF oscillator and

fr&quency SEtting L A A R L L T I O R I S 11“18

- R






Overview

The MG3601A/MG3602A Signal Generator is a synthesized
signal generator which provides amplitude, freguency,
phase, and video modulation over the 0.1 to 1040/0.1 to
2080 MHz range.

In addition to its many modulation functions, its freguency
stability, output level accuracy, SSB phase neise, residual
FM, and other performance are excellent and it can be
widely used to evaluate receivers (mobile radio, pocket
pager, AM/FM radio, TV, etc.), and as a generél purpose
signal source.. Since memory and GP-IB remcte control
functions are standard, it can also be used for automatic
measurement and labor saving.

Compesition

This paragraph describes the MG3601A/MG3602A Signal
Generator standard composition and the options fqr
expanding its functions.
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..2.1 Standard ccmpeosition

The MG3601A/MG3602A standard composition is listed in

Table 1-1,
Table 1-1 Standard Composition
Titem Name Dty. Remarks
nstrument MG3601Aa (or
MG3602A) Signal 1
Generator
50 Q@ coaxial cable 1 S—SDW? 5D-2W ?-SDWT
* Approx. 1 m'
Application: Cutput use
. -p .
50 @ coaxial cable 1 ?Nc P RG-582/U %NC P]
) ‘Bpprox. 1 m"
é__ﬁ ccessories Application: Modulation use
Power cord 1
Ac fuse 2 FEKER
Operation manual 1
Service manual 1

e
e 5



1.2.2 Options

The MG3601A/MG3602A options are listed in Table 1-2.

Table 1-2 Options

Option 01
Refarence oscillator {10
MHz}

Aging rate: 2X107%/day (after 24-hour warm-up)

Starting characteristics: 1%10~"/day {after 30-min operation)
§x107*/day (after 60-min operation}

Temperature Characteristics; =5x107* {0" to 50°C)

Option 02
Hetference oscillator (10
MHz}

Aging rate: 5x10"Y/day (after 24-hour warm-up) -

Starting characteristics: 7x10-"/day {after 30-min operation}
3x%10"%/day {after 80-min cperation)

Temperature characteristics: £5x10~* (0" to 50°C)

Option 03
Reference oscillator (10
MHz}

Aging rate: 2X107"/day (after 24-hour warm-up)
Starting characteristics: 2x10-Y/day {after 60-min operation)
Temperature characteristics: £5x107* (0" to 50'C)

Frequency: 20 Hz to 100 kHz

ggtioon ‘?Izt Resolution: 0.t Hz
sciator Frequency accuracy: & 100 ppm
Option 05 See Table 1.5,
Video modulation
Option 08 The retationship between the voltage polarity of the ex-

External moduiation
polarity switching

ternal modulation signal and the deviation increment and
decrement can be selected as reversed or non-reversed.

Option 07
External FM modutation
factor display

* Display range: 0% to 102% of modulation factor set
value

+ Accuracy: 4% {excluding modulation accuragy}




1.3

Application Parts and Peripheral Devices

The MG3601A/MG3602A application parts are listed in

Table 1-3 and the peripheral devices are listed in Table

1-4.
Table 1-3 Application Parts
Name Application/composition Remarks
Accessory Protection cover, front For details, see

panel handle kit, rack
mounting kit

APPENDIX A(1).

MP51A, MPS2A
50 Q——75 @ Pad

50 Q 75 0 impedance
transformer

For details, see
ARPPENDIX A{2).

MPE14A 50 Q 75 0
Impedance Transformer

Used when circuit under
test is 75 Q1

For details, see
APPENDIYX A(3).

Z-164A/B T-pad
50 2, 75 0

Used in two-signal
characteristics measurement

For detalls, see
APPENDIX a(4).

MP&59A Four-port
Junction Pad

Used in three-signal
characteristics measurement

For details, see
APPENDIX A{5).

Mp721{ 1 Attenuator
de to 12.4 GHz

3, 6, 10 to 60 4B {10 dB
‘steps) attenuators available

For details, see
APPENDIX A(8).
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Table 1-4 Peripheral Devices

Name

Application/composition

Remarks

MG4422 Synthesized
Level Generator

Used as external modulation
signal

For details, see
APPENDIX B,

MS612A Spectrum
Analyzer

Transmitter and receiver
automated by combining
MS612A with MGI6D1A/MG36024

For details, see
APPENDIX C,

Packet V Personal
Technical Computer

Used as contreller to
remotely control MG36C1la/
MG3602A by GP-IB

For details, see
APPENDIX D,

MEOS5B GP~IB
Extender

Used to convert Gp-IB
interface to serial
interface

For details, see
APPENDIX E.

‘MSOI0A Multie
function Selector

Can be centrolled by PTA
or personal computer wvia
GP-IB ({Application)

Used as various scanners

For details, see
APPENDIX P.

ML422A Selective
Level Meter

Accurate transmission
characteristics tests
performed by combining
ML42ZA with MG360lA/MG3I602A

For détails, sSee
APPENDIX ©.
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1.4

specification

1-5.

Specifications
Table 1-5 shows the specifications (<1040 MHz) common
to the MG3601A and MG3602A;
(>1040 MHz)

Table 1-6 shows the
that are different from Table

Table 1-5 Specifications (<1040 MHz)

Specifications (Common to MG3601A and MG3602A, 1040 MHz)

: Frequency range | 0.110 1040 MHz
‘ Rasolution 10 Mz
1 Acclracy Same as those of the reference oscillator
| Frequency 100 MHz
. . Aging rate: 2x10%/year
Carrigr ! Feference oscillator Temperature characteristics: 5x10™¢
frequency Stability {tor 0°C to 60°C change cf ternperature at reference osciltator},
1 Note: Batiar aging rate of up to 2x10"%/day are available as
. options. 5
External refererice input 10 Mz, >2 VYp-p into 5002 load
Extarnal reference output 10 MHz, TTL levei
{ Setting Keyboard, rotary encoder or GP-1B
i Level range ~133 10 +13 dBm (~20 {0 +126 BV emt)
| Hesciution 0148
+1'dB (Z -10 dBm)
. Accuracy +1.5dB (& —-123 dBm)
: £2¢8 (< ~123 dBm)
Cutput :

i Frequency characteristics

=108 (at € dBm)

| impedance

501}, VEWRSE1.5 (at = +3 dBm), N-iype connecior

T
: Radiation interference

=1 uV (Value is voltage-terminated with 5001 icad measured al 25 mm from the
front panel with a two-tyrn 25 mm diameter loap antenna) '

Setting

Keyboard, rotary enceder or GP-18




Harmonics

: ‘; ~25 dBc {2nd ar 3rd harmonics}

Non harmonic spurious

-850 dBic {greater than 5 kMz from carrigr)

SSB phase noise

1 in CW mode, at 20 kHz offset

" E -7 dBesHz (0.1 MHZS e <130 MHz, 520 MHZS1eS1040 MHz)
5123 dBo/Hz (260 MM2Sic<520 MHz)
= ~129 dBe/Hz (130 MH2E1c<260 MHz)

. whers I¢ is carrier frequency

=0.03% (- 76 dBe) [at> 150 kMz carrigr frequency, demodutation band 50 Hz

Signal Residual AM 0 15 KMz}
purity Demedulation band i
Frequency range 03t 3 kkHz 50 Mz 10 15 kM2
520 MHZSe 21040 MHz -
Residual FM 0.1 MHZSto<130 Mz THz(50¢8) 16 Hz
260 MHzS{c <520 MMz 4 Hz (85 dB) 8 Hz
130 MHzEle <260 MHz 2 Mz (61 dB 4 Hz
Measured by r.m.s. deteclor
Values in parentheses ara relative values comparad with 3.5 kHz deviation.
Modulation factor 0% 10 100% at cutput levels 2 +7 ¢Bm
Fesolution 1%
Accura Z{indicated valuex0.04+2)% al 1 kHz internal moduiation frequency, £90%
cy modulation factor
Interna modulation i(;ﬁobx;“; tl;?:;. {20 Hz 10 50 kHz modulation is possibie using optionat built-in
Ampilitude trequency Acsuracy: €100 ppm
modulation 2C Hz 10 50 kMz at AC couple (+1 dB bandwidth)
External modulation BC to 50 kHz &t DC couple (+1 4B bandwidth)
Input level: Approx. 1 Vrms/80on
. . %1% at 30% moduiation factor ]
istortion S3% 2t 60% modulation %actcr} {for 1 kHz internal maodulation frequency)
. £200 Hz peak at 1 kHz modulation trequency, 30% AM, 0.3to 3 kHz
Incidental FM demodulation bandwidth .
. Qo189 kHz
Frequency Modulaton | 51099.9 kHz (130 to 260 MHz)
g FM not specified for fo-(Afpk)<100 kiz
10 Hz at 010 9.99 kMz
Aesolution 106G Hz at 10 to 98.9 kHz
1kHz at 100 10 189 kHz
Accuracy £5% of indicated value at 1 kHz modulation irequency except residual FM
internal modulation 4001242. 1kHz (20 Hz 10 106 kHz modulation is possible using optional built-in
Frequency | trequency oscilator.)
modulatiars Accuracy: %100 ppm
Extarnai modulation AC mods | 20 Hz 10 100 kHz (+1 dB bancwidth}
frequency range DC mode | DC to 100 kiHz (£14B bandwidth)
Distortion =1% at 1 kHz modulation frequency, 22.5 kHz deviation
Incidentai AM =0.1% (at 2500 kiHz carrier, 1 kHz modulation frequency, 20 kMz deviation)
g:ci:far sre;uggczM £+500 Hz {fer 500 MHz) for 3-minute period alter calibration and after 2-hour
mode Y warn-up cormpared with frequency of AC FM mode
Caibration function Automatic seif calibration possible
Phase modulation range | 0 to 8.89 rad (Indicates MAX. 999 rad a! inferna! modulation mode)
0.01 rad {0 10 9.99 rad)
Resolution 0.1 rad {10 10 98.9 rag)
1rad (100 to 999 rad)
Accuracy +5‘Z;I: :if ;;iicated value (at 1 kHz internal modulation frequency except
Phase residuai FM)
moduiztion 400 Hz, 1 kHz {20 Hz to 100 kHz'' moduiation is possible using optional

Internal maduiation
frequency

built-in osciflator.)

*1 The MG 3801A displays phase deviation (radian) derived from frequency
deviation and modulation frequency of FM. Therefore, max. phase deviation
is given as (max. deviation}/ (modulation frequency).

External modulation
iraquency

; 200 Mz to 8 kHz {=1 dB banawidth}
| Input level: Approx, 1 Vrms/600{1
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Input signaj ! Video composite signal

Ingut level 1 Vp-p/750 (Pedestal level: 0 V, While level: positive voltage)
Video When the specified voitage video signal is applied, modulated wave inciudes the
modulation signal as foliows.

(option) Modulation factor White level: Approx. 12.5% of carrier peak

Pedestal level: Approx. 75% of cartier peak

Carrier level accuracy.

CW outpu! level accuracy: = 3 dB at peak leve!

Modulation signal output Cutput level: Approx. 1 Vrms/60051

. . INT/EXT: AM/EM (M), FM {pM)/AM, FM (M) FM (@M}
Simultaneous modulation INT/INT, EXT/EXT: AM/FM [oM)

Reverse power protection =50 Wand 250 VDG

Relative valug . : . . .
indieation Refative value display of carrier traquency and levei is possible
Functions S:;?;El;o:j;ut 0.1 dB step adjustment of output leve! is possibie with no cutput
interruption ina +54d8 i
Other functions mode i ptien ina £5 d8 range around an arbitraly level.
Frequency .
mermary Stores and recalls up to 100 frequencies
Function
Store :
memary $ and recafis up la 30 sets of paned settings
External control GP-B SH1, AM1, T8, L4, TED, LEQ, SR1, AL1, PPG, DCY, DTo, Co
Amblent temperature, 0 10 50°C
G ral rated range of use
S AC **V XLON (max. 250 V), 50/60 Hz. E100 VA
Dimensions and weight 132.5H % 426W x 451D mm, <16 g
: Option 01 Aging rate: 2x10™%/day (after 24-hour warm-up)
[ ¢ : Starting characteristics; 1X107/day (atter 30-min operation)
3 Refarence oscillator s ; . )
(10 MHz) 5x10"%/day (after 80-min operation)
Temperature characteristics: £5x107* {0° 10 50 °C)
Option 62 Aging rate: 5x10*/day (after 24-hour warm-up)
P . Starting characteristics: 7x107%/day {after 30-min operation)
Reference osciltator -5 - . .
(10 Mz} Ax107%day {aher G0-min operation)
’ ' Temperaturs characteristics: £5x10™% (0° to 50 °C)
Option 03 Aging rate: 2x10~%/day (ater 24-hour warm-ug})
Reference oscilator . Staning characteristics: 2x10™%day (atter 60-min operation)
(10 MHz) Temperalure characteristics: £1.5%107° (0° to 50 °C)
Options X
Option 04 ;requer?cy: 20 Hz 1o 100 kHz
AF oscillator esolution: 0.1 Hz
Frequency accuracy: 100 ppm
Qpiion s . See Videc modulation in this iable,
Video modulation
Cotion 06

. '| The relationship between the voltage pelarity of the external modulation signai and the
External modulation pafarity deviation increment and decrement can be selected as reversed or non-reversed.

switching

QOpticn 07 . o ’

Ext L EM Jat + Display range: 0% to 102% of modulation factor set value
xernal modulation * Accuracy: *4% {excluding modulation accuracy)

factor display

# » Specily one nominal line vo'tage between 100 V and 250 V when ordenng,



Table 1«6 Specifications

Specifications {(MG3602A, >1040 MHz)

Carrier Frequancy range | Up to 2080 MHzZ
frequency | Reselytion 20Kz
Levei range Upto +7 dBm (—20 10 +120 dBuV emd.)
+1.5 d8 (Z-10 ¢Bmy)
Frequency characteristics 21.5dB
impedance 56{1, VEWR =18 (al -3 dBm)
Subharmenics (Vilc, ¥ate) | S-304dBe )
Signal Non harmonic spuricus S -54 dBc {greatar than 5 kMz apart from carrier)
purity 53B phase noise 5110 dBe/Hz at 20 kHz offset
Residual FM 15 Hz (0.3 to 3 kHz demodulation)
: 32 Hz (50 Hz 10 15 kHz demodulation)
Maodulation factor 0 to 100% {at =+1 dBm)
Accuracy +{indicated vah'.:e x0.0442)% at 1 kHz internal modulation frequency,
1 <80% modutation lactor
tote | Exemamosaion | %00 0 41C s (1 8 bt
modulation |7 =2.5% at 30% modulation factor
Distortion {at 1 kMz internatl modulation ltequency)
Incidertal FM ?;Gtg ;l:;:‘ f;zt(e‘(_:;; l:f:;;:t;;r:;lw rzz;i;:lazion frequency, 30% modulation,
Function | Heverse pawer protection | 25 W and 2280 VDC
Notes:
1. Other specifications not shown in Table 1-6 are the same as in

Table 1~5,

2.

At >1040 MHz, the video modulation does not function,

1~39
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SECTION 2

PREPARATIONS

This section describes the work to be performed hefcre
using the MG3601A/MG3602A and the related precautions: (1)
installation precauticns, (2} power safety measures, (3)
storage, (4) repacking and transportation.

For a description of GP-IB cable connection, address
setting, etc., see SECTION 9.
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2.1 1iInstallation Precautions

This paragraph describes the MG3601A/MG3602A Signal
Generator General installation precauticns and mechanical
assembly when mounting it in a rack.

2.1.1 Installation site environmental conditions

The MG3601A/MG3602A operates normally at ambient
temperatures of 0° to 50°C. However, for best performance,
do not use or store it where:

. It may be subjected to strong vibrations
1t may be exposed to damp or dust

. It may be exposed to direct sunlight
It may be exposed to active gases

To maintain stable operation for a long time, in
addition to meeting the conditions listed above, the
MG3601A/MG3602A should be used at stable room temperatures

and where ac line voltage fluctuations are small.

CAUTION

If the MG3601A/MG3602A is used at room temperature
after being used or stored at a low temperature for
a long time, condensation may occur inside the
instrument and may cause short circuits. Always
ensure that the MG3601A/MG3602A is thoroughly dry
before turning on the power.
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Fig., 2-1 Fan Clearance

Fan clearance

To suppress any temperature increase inside the
MG3601A/MG3602a, a cooling faﬁ'is mounted on the rear
panel as shown in Fig. 2-1. Leave a space of at least
10 cm between the rear panel and walls, peripheral
devices, cbstructions, etc. so that the air flow is
not obstructed.



2.1.2 Rack mounting

When mounting the MG3601A/MG3602A in a rack, the
optional rack mounting kit is necessary. Order the rack

mounting kit by using the order number given in APPENDIX
A(l).

The mounting instructions are supplied with the kit,

2.2 Power Supply Safety Measures

The MG3601A/MG3602A Signal Generator operates normally
on a ** Vac $10% (max. 250 V), 48 to 63 Hz power supply.

However, observe the following safety measures before
supplying ac power.

2.2.1 Power coxrd polarity

Since the 3-pole (ground-type 2-pole) power cord is
connected to the live line (L), neutral line(N), and ground
line, the MG3601A/MG3602A is designed so that the power
supply polarity is always matched when the plug is inserted
into a 3-pole (ground-type 2-pole) sﬁpply outlet.

Ground side

\Liva side
* : . .
*¥ Vac : ‘[- ¢=Trive line A\

powexr supply i .

:s**VACfonNéutral line "
L :
k4

8= Ground

line
\-

J-pole ac outlet
{ground-type 2-pcle)

Fig. 2-2 Three-Pole Power Cord Plug and Outlet
2~3
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.2

Grounding
(1) Grounding frame ground (FG) terminal

When a 3-pocle ac outlet {Fig. 2-2} is not
available, ground the FG terminal (Fig. 2-3) directly
to earth potential,

Fig. 2-3 Grounding (¥FG) Terminal



(2) Grounding by 3-pole ac outlet

If a 3-pole (ground type 2-pole) ac outlet is

available, the MG3601A/MG3602A frame iz connected to

earth potential when the power coré is plugged into ac

outlet and the FG terminal dcoes not have to be

grounded.

2.2.3 Fuse replacement

The standard system is supplied with the fuses shown
in Table 1-1. The two fuses shown in Fig. 2-3 are rated at

kEKR

When a fuse blows, located and correct the cause of
the trouble before changing the fuse.

WARNING

Before replacing a fuse, turn off the power

switch and unplug the power cord from the ac
outlet.

There is an electric shock hazard if a fuse is
replaced while the power is on.

Before turning on the power after replacing a
fuse, check the protective grounding described
in paragraph 2.2.2 and check that the ac supply
voltage is suitable. There is an electric
shock hazard if the power is turned on without
the protective grounding.

If the ac supply voltage is unsuitable, the
equipment may be damaged.
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The fuse replacement procedure (Fig. 2-3)} based on the
above safety measures, 1s described below.

Step Procedure

1 Set the POWER switch on the front panel to OFF and
unplug the power cord from the ac outlet,

2 Turn the fuse holder counterclockwise and remove the
cap, together with the fuse,

3 Remove the blown fuse frem the cap and replace it
with the spare fuse.

4 Refit the cap and turn it clockwise until it will
turn no further.

If the fuse blows again after replacing it, check that
the replacement is of the same type, rated voltage and
current, as the original. >

If the fuse is not the same type, it may not fit the

holder, contact may be poor, or the fusing time may be too
long.

If the rated voltage and current of the replacement
fuse are too high and trouble reoccurs, the new fuse may
not blow and the instrument may catch fire,

Set the power to ON after step 4 above.

For the power supply connection procedure, see SECTION



2.3 Storage Precauticns

This paragraph describes the precautions to take when
storing the MG3601A/MG3602A Signal Generator for a long
time.

2.3.1 Precautions before storage

1., Wipe any dust and fingermarks off the cabinet.

2. Check the performance as described in SECTION 4 and
check that the MG3601A/MG3602A operates normally.

3. The maximum and minimum storage temperature range is
60° to -20°C. The maximum humidity is 90%.

2.3.2 Recommended storage conditions

In addition to meeting the conditions listed in

paragraph 2.3.1, the MG3601A/MG3602A should preferably be
stored where:

1. Temperature is 0° to 30°C
2. Humidity is 40% to 80%-
3. Temperature and humidity are stable

Before using the MG3601A/MG3602A after storage, check
the performance as described in SECTION 4.

2.4 Repacking and Transportation

When transporting the MG3601A/MG3602A over long
distances, cobserve the precautions described blow.



T,

2.4.1 Repacking

Use the original packing materials. If the original
packing materials were thrown away or destrcyed, repack. the
MG3601A/MG3602A as follows:

1. Install the protective covers (34Y7326C) over the
front and rear panels.

2. Wrap the MG3601A/MG3602A in plastic or similar
material.

3. Obtain a cardboard, wood, or aluminum box 10 to 15 ¢cm
larger than the MG3601A/MG3602A on all sides.

4. Put the MGI601A/MG3602A in the center of the box and

£i1l the surrounding space with shock absorbent
material.

5. BSecure the box with twine, tape, or bands.

Note:

It is easy to repack the MG3601A/MG3602A if the original
packing

materials are gaved,

2.4.2 Transportation

Transport the MG3601A/MG3602A under the storage
conditicns recommended in paragraph 2.3.2,



SECTION 3

STARTING AND SIMPLE CHECKS

This section describes handling and simple checks at the
start of MG3601A/MG3602A Signal Generatcr operation.

Starting is centered about a description of the display and
turning the power on and off.

The purpose of the simple checks is to quickly and easily
check the basic operation and performance of the
MG3601A/MG3602A. When detailed tests are necessary, test the
performance as described in SECTION 4.
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3.1 Power On and Initial Setting
This paragraph describes the following:

Power on ........ Power switch and its related functions
' and power on procedure
. Reproduction of
set parameters .. Description of panel function settings

and display at power-on

3.1.1 Power on

Before turning on the power to the MG3601A/MG3602A
Signal Generator, ground the instrument based on the safety
measures described in paragraph 2.2, then plug the power
cord inteo an ac inlet,

WARNING

If the power is turned on without the frame
grounded, there is a danger of electric shock to
personnel,

When a 3-pcle {(ground type 2-pole) ac ocutlet is not
available, before supplying power to the
MG3601A/MG3602A, always connect the rear panel
frame ground (FG} terminal to earth potential.




A¢ inlet: Insert accessory power corgd,

MG3601A/MG3602A rear panel

Frame ground terminal: Connect this terminal
-0 earth potential to
pPrevent electric shock.

Fig. 3-1 Rear Panel .

CAUTION

If the ac line voltage is unsuitable, the
instrument may be damaged by an abnormal voltage.
Before turning on the power to the MG3601A/MG360224,
check that the ac line voltage is the specified
value (** V +10%, max. 250 V).




* 2.ON: when the button is pressed,
FOWER ON ig set, Power is supplied to
all the MG3601A/MG3802A circuits and
the MG360lA/MG3602A enters the ready
state. )

. L. OFF: Wnen the button is pressed in
the ON state, it pops out and POWER
OFF is set and the ac power is turned
off. However, if options €1 to 03 are
installed, even in the POWER OFF state,
ac power is supplied to the stable
crystal oscillator and the STBY lamp
remains 1it as long as the power coxrd
is net unplugged from the ac outlet.

,I/ ] i 1|
CIFRE U P,
L IHH |EEEENE ;
oiiii @) O
Fig. 3=2

Front Panel POWER Switch

a

The general procedure for connecting power to the

MG3601A/MG3602A in accordance with the description up to
this point is shown below.

Power connection procedure

Step Procedure

1 Connect the rear panel FG terminal to earth
potential. '

2

Before plugging the power cord into the ac outlet,
check that the ac line voltage is the specified

value.




{continued)

Step Procedure

3 * After checking that the front panel POWER switch is

set to the OFF position, plug the power cord into an
ac ocutlet,

4 Set the front panel POWER switch to the ON position.

3.1.2 Reproduction of set parameters

Since the set conditions {function parameters) are
autcmatically stored when the pqwer is turned off, the set
conditions when the power was turned off can be reproduced
immediately when the power is turned on again.

(1) TPOWER OFF
When the MG3601A/MG3602A power is turned off when

the parameters shown below are set, the parameters,are
simultanecusly stored to the internal backed-up

memory.

MOD ittt ettt eesaes. INT MOD
MOD FREQ wuvenvunnneneonsnsnnnnnnes. .ikHz
BM et ... 553

CENTER FREQ ©.vvvunreervnnnnnnansnns. 999 MHz

OUTPUT L R R R I T T T T S U —33-3 dBm

The MG3601A/MG3602A Signal Generator ig shipped
with the set parameters in the initial state set by a
special function stored in the internal memory. For a
description of how to check these set parameters, see
paragraph 3.3. |



Red
display

2} POWER CON

LEDs on the front panel,

When the power is turned on, all the LCDs and

except STBY, light £for one

second while the internal processor initial routine is

exacuted,

Note:

{(8haded area characters and LEDs indicated
by M on the key top in Fig. 3-3)

Since all the LCDs and LEDs, except STBY, light at

POWER ON, check the front panel LCD and LED display
characters by checking that all the LCDs and LEDs

are lit at POWER ON.

Lighting of the LCDs and LEDs

can. also be checked by pressing the [SPCLI{61[4]

keys.

Yellow
display

display

MODULATION

AM
FM
am

8.8.8.
\

o
RAD

.

FREQUENCY o

v
-

+ 8.8.8.8. 8.8.8. 8.8.8.

MHz kHz

POWER
STRY(OPT e
e STEYIOPT) T I T LI T
L orrx. on ojamn 2 ~—
ENE FENNNE H
¢ nEK] !-.-.I . \
g 1 a
n " [™] - ) . CONT
AF RESET
A004z kHz os¢
— - QUTPUT LEVEL *
" n ] 4
. FM
INT AM || INT MOD OFF SHIF dau EMF
oM ] \ 4 1.8.8.8. dmmv
Y d8  uv
] n n m’ 1 :
.
ext am || ext FM I exr oe TUNE SPCL : Shaded part.characte.‘.:s,
oM - RESET STATUS characters in each display,
and = on key top lit
Fig. 3-3 Lighting of All LCDs and LEDs at POWER ON
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About one second after POWER ON, Fig. 3-3 changes to

Figo 3_4.

MODULATION ' FREQUENCY
" 55 ° , 999000000
MHz kHz

O 5 f \ T

b L
POWER N L1 L ! |1 N !
. STBY(OPFT) P T T TTT T T |
OFF ON NEN HEEN
L. OFF & Olunn 5: 1T b
" ¥ | 1
= F F. N i _comt_
AF ' ' RESET
A00Hz 1kHz dec _
= o o
INT am || INT ‘;m mobope| | \SH!FT
Y GUTPUT LEVEL
“ b ° 1% rune \spc
ExT am |} ext M| exT oc —_ e w333 dm
@ - RESET STATUS .

Fig. 3-4 Set Parameters Immediately before
POWER OFF



Description of Displays

dlu EMF

dBm mv
g8 uv

EEmR
Lt
LY

Fig. 3-5 Digplays
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The MG3601A/MG3602A disvlay functions shown in Fig.

3~5 are described in Table 3-1.

Table 3-1 Display Functions

Display

Function

REMCTE

When the MG36C1A/MG3602A is in the GP-IB remote control

mode, the REMOTE lamp lights yellow. The REMOTE lamp
remains off in the local mede.

STATUS

The STATUS lamp lights red for erronecus operation and input
data overrange {for example, frequency setting outside the

frequency range, ocutput level setting outside the cutput
level range).

HI 1.0

When the external modulation input. (MOD INPUT) signal is too
large, the HI lamp lights., When the external modulation
input is too small, the LO lamp lights red.

MODULATICN

Modulaticn factor display (A, M, #M)

AM

FM

#M

Lit in &M, FM, and #M modes, respeactively

During simultaneous medulation, a cembination of two of the
lamps from ameng AM, FM, and gM is lit, but the set value is
the data of the last selected mode.

For example, in the AM-FM mode, if AM 130% is set first and
FM 3.5 kHz is set next, tha following is displayed:

AM

m 250

- Simultaneous lighting of AM and ©M at left signifies the
AM-FM mode,

- M frequency deviation 3.5 kHz is shown.
. To display the AM modulation factor, the header and unit

keys of the mode whose set value is not displayed (AM and
% in this case) are pressed in the DATA ENTRY section.

’ 3,
AM RA%/;V
AF
HEADER URIT
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Table 3-1 Display Functions (Cont'gd)

Display Function

This operation changes the display as follows:

AM

m 30 °

Numeric
display Numeric display range
range
AM mode 0 to 100% _Since the resolution is 1%,
' the decimal peint is not
displayed.

8-8_8' FM mode 0 to 199 kHz  Since the resolution can be
varied from 10 Hz to 1 kHz,
the decimal peint is displayed -
at the second cor third digit.

gM mode 0 to 999 Rap Since the rasolution can be
varied from 0.01 Lo 1 RAD,
the decimal point is displayed
at the second or third digit.
% Suffix showing amplitude modulation, frequency deviaticn,
kBz and phase shift amount, in order from top




Table 3-1 Display Functions {(Cont'd)

Display

Function

FREQUENCY

Display showing carrier frequency or internal modulation
freguency

+

Displays + or - in relative mode

8 - 8

Numeric display range
Carrier frequency: Max 10 digits. Units MHz and kHz
display position fixed

0 is displayed at the first digit,
The display range :

100000 (~| 1040 000 000

l—ff“““*“““*J < internal AM oscillator frequency*:
_10 digits Max 7 digits. MHz is read as kHz
and kHz is read as Hz.

MHz KHz Display range is:

FREQUENCY FREQUENCY
20.0AF|~| 100 000.0AF |
kHz MHz kHz

F"““““""j [ i '

Read as Hz Read as kHz Read as Hz AF :
displayed ;
at digits
1 and 2

Decimal peint display ... Fixed display over kHz for
‘ ' internal modulation fregquency
only
* Option
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Table 3-1 Display Functions (Cont'd)

Display

Tanction

OUTPUT LEVEL

Display showing absolute output level or relative cutput
level of carrier

Used as sign display

. When unit is dB ... "+" or "-" displayed

. When unit is dBm or dBU ... Cnly "-" displayed nothing
is displayed for "+
. When unit is mV or UV ... blank

+ 1.8.8.8

Numeric display range

. =133 to 13.0 dBm

. =12,0 to 126 dBu (EMF)
. 0.100 to 1999 mV (EMF)
. 0.320 to 989 uv {(EM®}

Decimal point display ... displayed at digit 2 to 4
according to set value

ks

dBp  EMF
dBm mv
dB8  pv

Output level power unit display ... dBm

Output level voltage unit display ... If not specified
dB8y, mV, or UV is displaved with
open circuit voltage display (EMF)

dBy  EMF EME EMF
mv

BV

If the {SPCL]{0][4] keys are pressed, terminated voltage
display is selected and above EMF is not displayed.

Relative output level display ... dB




o,

3.

Simple Checks

This paragraph describes simple checks of the
delivered MG3601A/MG3602A Signal Generator, Before the
MG3601A/MG3602A is shipped, it is checked tc see that the
catalog specifications are satisfied over a temperature

range of 0° to 50°C.

If the simple checks are normal, the MGBGOIA/MGBGOZA can be
immediétely used as a 1 or 2 GHz band signal source. The
simple checks described in this manual can be performed
without a detailed knowledge of panel operation.

Note:

Since the standard signal geﬁerator specifications and
peripheral device specifications are summed in the check
result, take the measurement accuracy into account when
making the checks. If the results of the simple checks

are abnormal, test the performances as described in
SECTION 4.

(1} Simple checks test eguipment

Spectrum analyzer ... Frequency range

0.1 to 1040 MHz (MG3601A)
0.1 to 2080 MHz (MG3602a)

. Oscilloscope

AF oscillator (AF 0S8C) ...‘MG442A



(2) Set-up

Fig. 3-8

Simple Checks

3-13

MGIB01A/MGIEQ2ZA
. { I Vot ] .
Oscilloscope Spectrum
analyzer
mig piEEN]NEANNEN|{ERER
o |ENE ey
VINPUT HEN ‘ ORE W o
Plmun T ¢
; RE INPUT
AF
osgcillator OUTPUT
MOD QUTPUT |
AF OSC
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MOD INPUT 25W MAX S 1,08 GHz
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1040 000 000 ~ 30.0 o~

MODULATION

- E BimEElMEEENN 'H. MG360TA/MGIBOZA
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@ {: N 4@

] stavioen)
L OFF . ON
o O
- VP [ Al Sl A
< RES RESET RES > < RES RESET || RES >
Output
TUNE knob ; setﬁing
N knob
o
1kHz ,
[#] o !
EM
INT AM {1 NT BV Hivop orr

Initial setting at power-on (factory set parameters)
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1,3.1 ©Power-on initial setting display check

Without setting up the equipment as shown in Fig. 3-6,
turn on thé'powar in accordance with the power connectiocn
procedure described in paragraph 3.1.1.

Then check the MG3601A/MG3602A as follows:

Step Procedure

1 Check that all the LCDs and LEDs on the front panel
light for approximately one second as described in
paragraph 3.1.2 (2) and Fig. 3-3 immediately after

power-on.

2 Check that FREQUENCY and OUTPUT LEVEL are digitally
displayed as shown in the dotted frame in the figure
above,

3 Press the [TUNE] key. After the key LED lights,

turn the TUNE knob counterclockwise and clockwise
and check that the frequency display value decreases
and increases, respectively at a 10 Hz resolution.

4 Press the FREQUENCY section [A] or (%] key and
check that the frequency display value is
incremented or decremented in 1 MHz steps.

5 Turn the OUTPUT section output knob clockwise and
counter clockwise and check that the output level
display value is incremented and decremented,
respectively, at a 0.1 dB resolution.

6 Press the OUTPUT section [A] or [x] key and check
if the cutput level display wvalue is incremented or
decremented respectively in 10 dB steps.




P

{continued)

Step

Procedure

10

11

Press the MODULATION section [INT AM] key and check
that the key LEDs of the [INT AM] and [1 kHz] keys
light and AM 30% is digitally displayed on the
MODULATION displayf

Press the MODULATION section [INT FM] key and check
that the key LED lights and AM FM simultaneous
modulaticn is indicated, and 3.50 kHz freguency

deviaticn is digitally displayed at the MODULATION
display.

Press the [MOD OFF] key in the MODULATION section
and check that the 1it key LED goes off, and the
MODULATION display also goes off, and the
MG3601A/MG360A modulation function is turned off.

Press the [MOD OFF] key again and check that Step 8

is reproduced. ([MOD OFF] key is turned on and off

alternately.)

Press the [INT AM] key and check that the AM
function is turned off and that only the FM function
remains on,.

Also, .press the [INT FM] key and check that the FM

function is turned off and that only the AM function
remains on,.




STEP ACTION VERITICATION

7. S [] H )
INT AM INT AM 1kHzZ
AM 30 %

8. [=] "
EM FM
wt PV wr £
AM
FAM 3‘50 kHz
9. o o ]
| MOD OFF ‘ INT AM mrzm tkMz
n = n
10. MQD OFE | NT AM | [Nt FM k
T oM | 1kHz
AM _
2 3_ 50 kHz
i ju ] | ]
11. T Al FM
INT AM T am | fiet PR Tz

Note:

The MG3601A/MG3602A Signal Generator is shipped with the
settings described above stored in the internal memory.

The main settings associated with the front panel display
are summarized below.

For the detailed settings, see paragraph 5.10.
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Note:

{Cont'd)

CENTER FREQ

AF

FREQ RESCLUTION
RELATIVE FREQ

FREQ TUNING

OUTPUT LEVEL +uv...
LEVEL RESOLUTION
CONTINUE MODE
MODULATION

oM ..
INT MOD OUTPUT

In the following checks, the signals that
generated by the settings described above
the OUTPUT connector are checked with the
shown in Figqg.

.

--------

- w

*« 5 8 % 0 s

LI I I S Y]

L]

-

.

*

cccccccccc

L A N N R

LR R I A A R ]

LR B B B I R I S A 3

Carrier frequency and output level check

1.04 MH=z
1 MHZ
10 Hz
OFF

OFF

~30 dBm
0.1 gdB
OFF

OFF

3.5 kHz
30%

1 RAD

1 kHz

should be
and output at

test equipment

The frequency and output level are checked from the
spectrum analyzer CRT.

Step

Procedure

Connect the RF INPUT connector of the spectrum

analyzer

3-6} to the CUTPUT connector of the

MG3601A/MG3602A with the 50 Q coaxial cable (5D-2W)

supplied.




(continued)
Step Procedure '

2 Turn off the MG3601A/MG3602A modulation By pressing
the the [MOD OFF] key.

3 Press the FREQUENCY section [/A] and (8] keys and

turn the TUNE knob to set the FREQUENCY display to
1040 G000 006C.

4 Press the OUTPUT LEVEL section [A] and [N] keys

and turn the ocutput setting knob to set the OUTBUT
LEVEL display to ~-30 4Bm.

5 Set the spectrum analyzer as follows:
REFERENCE LEVEL (REF) ...vevvenn. -30.0 dBm
- RESOLUTION BANDWIDTH (RBW) ...... 3 kHz
CENTER FREQ (CENTER) ............ 1040 MHgz

FREQ SPAN (SPAN) ..v.ivecsassese. 500 kHz

6 Check that the spectrum shown below appears on the
spectrum analyzer CRT. The trace waveform peak

point should be near the center of the screen and
the level should be near -30 dBm.




o

{continued}
Step . Procedurs
REF B0, Oghm G 225 ) MER 1,040 000 Gk
oA, ATOGE  RRMTLMz L e =0 30 By

l

, oy
I 1) | l]h I
FIETRE S ST VR Bil Wit
[T TR T Mg e I
| |
4
CEMTER 1,040 000 OFH2 SEAN 500k

MARKER
T30 Qo O ke

Note:

Since the MG3601A/MG3602A measurement error and the
spectrum analyzer measurement error are added, the
frequency may not be exactly 1040 MHz and the level may not
be exactly -30 dBm. For higher measured result accuracy,
see the performance tests in SECTION 4.
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3.3

.3 FM/¢M check

A 3.5 kHz frequency deviation FM wave and 1 RAD phase

shift #M wave are checked with the spectrum analyzer.

The state of Step 11 in paragraph 3.3.1 is assumed as the
last stage of the MODULATION SECTION. The modulaticn
function was turned off by Step 2 in paragraph 3.3.2.

Step

Procedure

Press the MODULATION section [MOD OFF] key and
reproduce the 3.5 kHz deviation FM modulation
function and check the following two points:

1. LEDs in [INT FM] and [1 kHz] keys 1lit

2. MODULATION display LCD lit: FM 3.50 kiHz
Set the spectrum analyzer as follows:
REFERENCE LEVEL (REF): ~30.0 d5m
RESOLUTION BANDWIDTH (RBW): 300 Hz

CENTER FREQ (CENTER) : 1040 MHz

FREQ SPAN (SPAN): 20 kHz or 50 kHz

At the spectrum analyzer CRT, check that a 1 kHz
modulation frequency, 3.5 kHz deviation FM wave is
output. (Count the spectrum in 2 or 5 kHz/div.)
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{continued)

Step

Procedure
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{continued)
Step Procedure

1f the spectrum analyzer does not have a resolution
bandwidth {(RBW) of up to 300 Hz, set RBW to 1 kHz

and check the spectrum waveform shown below.

BEF -0 GdBm 05 MEFR 1ol GO0 O0iHg
10dBs ATOdlR RBMlkHz VEWIkH

RS N D p il

weml

i |

i ﬁ?rm e x| ;f?
R O
1 1 I b
1 ¥ i ¥

!

F ]

T

B =
-:: -....

CERIDVER L, 080 GO GOz GEAR S0 Oz
_ ) SHF Z2E0ms
RES, BN
AT
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Step

{continued)
Procedure

Press the DATA ENTRY section [SEIFT], [(#M], and

(RAD] keys, in that order, and check that "M 1., GO
RAD" is digitally displayed.

Since the modulation frequency is 1 kHz, a 1 RAD

phase deviation ¢M wave is equivalent o a 1 kHz

frequency deviation FM wave, Therefcre, check that

it is about 1/3 narrower than the 3.5 kHz deviation

FM wave shown in step 4. The spectrum waveform of a

1 RAD phase deviation ¢M wave is shown below

REF ~7T0, OdBm
LOdR/ ATOdE  BENLL He

-5 MEFY 1.040 00 uu(u
VEDE R R T T ) ST

|

TN R "
1t gh. fi wwﬁ j! ll.u.
i IR HINE A
LR I

1 ;r' T

LEMTER 1,040 000 Q0GH

SEOMN S0, Okke
. SWF 2SDms
IMFUT ATTEN

oot Es
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STEP ACTION VERIFICATION
'l. [ ] R
MGD OFF INT AM | | INT ‘;m 1kHz
A 3.50 kHz
5, = ;
SHIFT om e 00 RaD
FM
oM
ey
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3.3.4 AM check

Following paragraph 3.3.3, a 1 kHz modulation

frequency, 30% AM wave is checked with the spectrum
analyzer.

The state of Step 5 in paragraph 23.3.3 is assumed as

the last stage of the MODULATION section (1 RAD phase
deviation ¢M mode state)l,

Step

Procedure

To cancel the current 1 RAD phase modulation &M
mode, press the [INT FM] key. Check that the LEDs

in the [INT FM] and [1 kHz] keys, and the LCD of the
MODULATICN display go off.

To output a 1 kHz modulation frequency, 30% AM wave,
press the [INT AM] key. Check that the LED in +the
[INT AM] key lights, and that AM 303 is digitally
displayed on the MODULATION display.

Set the specfrum analyzer as follows:
RESCLUTION BANDWIDTH (RBW): 300 Hz
FREQ SPAN (SPAN): 10 kHz or 20 kH=z

At the spectrum analyzer CﬁT, check as shown below
that a 1 kHz modulation freguency, 30% AM wave is
output,




{continued)

Step

Procedure

HEF
LhdE/

=B D B
(SR iin iy

3o 2

SREI NI

‘
JHz VE

ek

WllkHz

L.

QARG QG0 DGR

~ 5 EOdBm

\

1

PR ey

AR ! %y‘fwm
dRL (ARt
UREATER L .040 OO0 005z

SFaN T, OkiHe

SUF

B0k

SERE
P, 0 ke

REF ~30, 0dEm
LOdB/ ATSAR

YMEWT LM

Mk 1.

o

040 GO0 o0Ed

R T YT

x4
-~y .

e

L it

i
s

|
g

I, e

i e e o

LR ER T, 0wl G
SO

2.0 I:Hz

mhabl i, Gkble
HE DL Os

3-27



STEPR ACTION VERIFICATION
1. ] ! &
FM F M
INT 2 Nt 1kMz
2. [} = [
' INT AM INT AM 1kHz
AM %

30




3.

3.

Following.paraqraph 3.3.4, check with the oscilloscope
whether or not the initially set internal 1 kHz signal is
output from the MOD OUTPUT connector.

The state set in Step 2 of paragraph 2.3.4 is assumed
as the last stage of the MODULATION section {internal 1 kHz

Procedure

Connect the VERTICAL INPUT connector cof the

oscilloscepe to the MOD QUTPUT connector of the
MG3601A/MG3602A with a BNC-BNC cable Fig. 3-6.

5 MOD QUTPUT check
oscillation mode).
Step
i
i

1 kHz modulation frequency.

TIME/DIV:

VOLTS/DIV:

The waveform when TIME/DIV =

below.

1 v

]l ms or

.1

ms

Set the oscilloscope as shown below and check the

o

.1l ms was set is shown

e e

-

-

B At bt Sl

Ay

-

-

-

o o o v =

— A
i
'
4

e o Ny

b e

[P B

o~

[rgw—

—————

e

= o ]

e e =

A

b v

—

-

-

et bl bl Tl

- -

———

i
[l

I S R L

b vve e e

i
1
1

+

-

b — e e —

T r
H 1
i f
1 §
o
i ]
1 t
¥ i
oy ma an b
1 H
f i
i 1
B el |
1 i
1 {
3 i
-
i !
} ]
§ i
¥ i
1 i
F i
-
i 1
] 1
] 1
.
i |
t !
B
3 1
i 3
1 H
o o o
1 i
t 1
¥ t
L i

- -

[ IO S G S,

i




3.3.6 MOD

INPUT check

Following paragraph 3.3.5, a 1 kHz signal is input to

the MOD INPUT connector from the external AF signal source.

The spectrum analyzer is used to check whether or not the
results are the same as the FM, ¢M, and AM checks in the

internal medulation mode.

Since the waveform on the spectrum analyzer CRT is the

same trace as previously described, it ig omitted in this
paragraph and only the procedure steps are described,

The state of Step 2 of paragraph 3.3.4 is assumed as

the last stage of the MODULATION section (INT AM mode).

Step

Procedure

To cancel the INT AM mode, press either the [INT 2M]
key oxr [MOD OFF] key. Check that the
MG3601A/MG3602A modulation function goes off (LEDs

in [INT AM] and [1 kHz] keys and LCD on MODULATION
display go off).

EXT AM check

Press the [EXT AM] key. Check that the LED in the
(EXT AM] key and the LO display at the left side of
the MODULATION display frame come on. Since a
modulation signal is not applied to tha MOD INPUT
connector even though AM 30% is displayed on the
MODULATION display, also check that only a carrier
is output from the MG3601A/MG3602A OUTPUT connector.

Connect the CQUTPUT connector of the AF oscillator
(Fig. 3-6) to the MOD INPUT connector of the
MG3601A/MG3602A with a coaxial cable (RG-58A/U).

Adjust the AF oscillator output level so that both
the HI and 1O displays go off. Check that Step 3

~in paragraph 3.3.4 can be reproduced,




{continued)

Step Procedure
EXT FM check

5 Turn off the modulation function by pressing the
[EXT AM] key.

6 get the EXT FM mode by pressing the [EXT FM] key.
FM 3.5 kHz is displayed on the MODULATION display.
Check that Step 3 in paragraph 3.3.3 can be
reproduced.

EXT ¢M check

7 When the [SHBIFT], [#M], and [RAD] keys of the DATA
ENTRY section are pressed, in that order, "¢M 1.00
RAD" is displayed on the MODULATION display.
Check that Step 6 in paragraph 3.3.3 can be
reproduced.
MOD QUTPUT check

8

Check that the 1 kHz AF signal applied to the MOD
INPUT connector is output from the MOD OUTPUT
connector by repeating the paragraph 3.3.5 check.




STEP ACTION VERIFICATION
1 [ [] =]
) INT AM INT AM 1%Hz
or
MOD OFF
2. s [
EXT AM EXT AM
AM 30 %
5. = Q
EXT AM EXT AM
6. ] a =
EXT FM EXT FM
FM 3_ 5 o KHz
7. a1
SHIFT
om 1.00
M
M
%
RAD / g




SECTION 4

CALIBRATION AND ?ERFORMANCE TESTS

This section describes the MG3601A/MG3602A Signal Generator
routine calibration and performance tests, |
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4.1 Daily Servicing and Preventive Maintenance

To prevent degradation of the performance of the
MG3601A/MG3602A, the MG3601A/MG3602A should be operated
correctly under the specified conditions (paragraph 2.1)
Calibration and performance tests should also be performed

routinely.

The regular servicing method and interval are shown in

Table 4-1.
Table 4-1 Regular Servicing
Period Method
Seiling . Before long-term storage Wipe with damp cloth and soapy

. When used in dusty
locations

Dust . When noticeable dust and
dirt have accumulated
inside cabinet

water or cleaning solvent*®
{DAIFLON)

Open cabinet and blow out
dust with compressed air

Lubrication None

Loose sSCrews When detected

Retighten with recommended‘
tool

* Do not use acetone or benzene; the paint finish may be damaged.

For the detailed cabinet-removal instructions, refer

to the separate service manual.

When the MG3601A/MG3602A

is temporarily not in use, or when it is to be stored for a
long time, follow the instructions in paragraph 2.3.



4,2 Calibration and Performance Tests Equipment

Table 4-2 lists the cadlibration and performance test
equipment.

Table 4-2 Egquipment Required for Calibration

and Performance Test

. s Regquired Recommended
Test item Test egquipment performance* model : Reference
Standard oscil-~ Oscilloscope 50 MHz, external 4,3.1
lator frequency trigger possible
accuracy
Frequency Microwave 100 kHz +o MF76A 4.4.1
cutput frequency 2.08 CEz
counter
Cutput level Power meter 100 kHz to ML4803A 4.4.2
frequency 3 GEHz MA4G601A
characteristic -30 dBm to {Sensor)
+20 dBm
Output level Level and 100 kHz to MEG42A 4.4.3
accuracy attenuation 1.3 GHz
calibrator ~20 dBuU to
+130 d4dBu
Pre-amplifier 100 kHz to MHG48A
1200 MHz
1200 MHz to
2080 MHz
M frequency Moduiation 150 kBz to MSG16A 4.4.4
deviation analyzer 2080 MHz
AM modulation Modulation 180 kHz to MSG6l16A 4.4.5
factor analyzer 2080 MHz :
AM, FM, ¢M
Medulation Distortion 20 Hz to 4.4.5
distortion meter 100 kHz

* Only part of the performance that covers the test item measurement
range is listed,



4,3 Calibration

The MGI601A/MG3602A internal standard oscillator

freqguency must be calibrated about once every six months.

Wwhen an item does not satisfy the specifications at
calibration or performance tests, adjustment or repairs
must be made in accordance with the service manual.

1f adjustment or repair is difficult, contact the ANRITSU
service department,

4.3.1 Standard oscillator freguency accuracy (1)

This paragraph describes calibration when opticns 01
to 03 are installed.

Since the MG3601A/MG3602A 10 MHz standard oscillator
stability is 22 x IO"B/day, a standard signal generator,
which either receives a standard signal or receives a color
television subcarrier (signal locked to a rubidium atomic

standard) and generates a signal locked to this signal, is
used as the frequency standard.

{1) Calibration specifications
Standard cscillator (Option 01)
. Aging rate 2 x 10—8/day

. Temperature characteristic +5 x 1078

(0° to 50°C)
. Fregquency : 10 MHz
Standard osciilator (Option 02)
. Aging rate 5 x lo-glday
. Temperature characteristic 5 % 30—8
' {0° to 50°C)

. Freguency 10 MH=z

4-3



Standard oscillator (Option 03)

. Aging rate 2 x leug/day

. Temperature characteristic 1.5 % 10"8
{0° to 50°C)

. Freguency 10 MHz

(2) Calibration test equipment

. Oscilloscope ....v... 10 MHz measurement, external
trigger

8

. Frequency counter ... Accuracy 32 x 10 -, 1 GHz

measuremant

. Frequency standard .. Standard with standard signal
receiver, or equivalent
function (accuracy 31 x 1072

order)
{3} Ste up
Oscillescope
MG3601A/MG3802A
_— : Freguency
standard

R Vertical External

i ' axis trigger

BUFFER QUTPUT kAl QUTRLT
Adjusting hole %10 MHz

10 MHz standard oscillator output

Fig. 4-1 Standard Oscillator Calibration



(4)

Calibration procedure

Step

Procedure

Set up the equipment an sheown in Fig. 4-1 in a room
at 23° £5°C.

To warm-up the MG3801A/MG3602A standard oscillator,
gset the POWER switch to STBY and leave the
instrument in that state for 24 hours.

After 24 hours, set the MG3601A/MG3602A front panel
POWER switch to ON,

Apply the standard frequency signal to the
oscilloscope external trigger input. Also, apply
the output signal from the BUFFER OUTPUT connector
on the MG3601A/MG3602A rear panel to the
oscillescope vertical axis X.

Adiust the oscilloscope so that the input waveform
can be observed. If the input waveform on the
oscilloscope moves to the right or left and is not
synchronized, the standard oscillator frequency does
not match the standard frequency.

Adjust the potentiometer inside the standard
oscillator calibration hole in the MG3601A/MG3602A
rear panel shown in Fig, 4~1 so-that the input
waveform on the oscilloscope does not move to the
left or right.
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(5) Calibration precautions

The standard signal is 10 MHz and when this
signal is applied to the Y-axis of the oscilloscope, a
Lissajous waveform will be displayed. At this time,
adjust the sﬁandard oscillator frequency at Step 6 so
that this waveform becomes a Static circle,

4.3.2 ©standard oscillator frequency accuracy (2)

This paragraph describes calibration when Options 01
to 03 are not installed: that is, for the standard
instrument,

Standard oscillator {(standard instrument)

. Aging rage 2 x leG/year
. Temperature -6
characteristic 5 x 10 (0° to S0°C, however,

at standard oscillator ambient
temperature)

Frequency 10 MHz
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(1} Setup

MGE3ISO1A/MGIBC2A
[ ] P |
iy W|NEN|ENEREN|ERN
T NN
iunl| @ |smnnnni @
el L1 NN

Freguency - counter

INPUT

FREQ ADJ

Fig. 4-2 Standard Oscillator Frequency Accuracy

(2) Test procedure (standard instrument)

Step : Procedure
1 Setup the egquipment as shown in Fig. 4-2.
2 Set the MG3601A/MG3602A frequency to 1000 MHz.
3 Set the frequency counter resolution to 10 Hz or
less.
4  While reading the frequency with the frequency

counter, turn the FREQ ADJ variable resistor on the
MG3601A/MG3602A rear panel with a screwdriver so
that the frequency counter reads 1000 Miz.




Performance Tests

When performance tests are necessary at MG3601A/
MG3602A acceptance inspection, routine inspection, per-
formance checks after repair, etc., proceed as described-
in paragraphs 4.4.1 to 4.4.5. Since performance tests are
performed in the normal usage state, there are no internal
adjustments, such as calibration. Test important items
regqularly for preventive maintenance.

Note:

The MG3601A/MG3602A warmup time can be as long as 24
hours, depending cn the test item. TFor some test items,
warm-up the instrument for at least 30 minutes and test
the performance after the MG3601A/MG3602A has stabilized.

The warmup time cf the test equipment must also be
considered before making any measurements. For the
highest measurement accuracy, in addition to the above,
tests must be made at room temperature. The ac line
voltage must be stable, and noise, vibration, dust and
humidity must not be a problem. |

Frequency output

This test checks if the set frequency is output
normally.

{1} Tested specifications

. Frequency range ' 0.1 to 1040 MHz (MG36012)
0.1 to 2080 MHz (MG3602A)
Setting resolution - 10 Hz (MG3601A and MG3502a,
<1040 MHz)

20 Hz (MG3602a, >1040 MiHz)

{2) Test eguipment

Freguency counter



(3)

Setup

MG3601A/MGIE0ZA

(4)

Fig. 4-3 Frequency Output

Test procedure

PR Y R e e D
i 1L } 1 ! Rear panel STD INPUT
iy mimEs]EEEERNNNN N 10 MHz
oinnx “TTTTT
NN ‘ EWE N .
®lunnx EEEENN ®

Frequency counter

INPUT

EXT STD

OUTPUT

Step

Procedure

Connect the standard frequency output (10 MHz) of

the freguency counter to the external standard input

of the MG3I601A/MG3602A.

Connect the MG36C01A/MG3602A output to the frequency
counter input as shown in Fig. 4-3.

Set the MG3601A/MG3602A output level to +7 dBm.

OUTPUT
LEVEL

OFF

MHz/dBm




{continued)

Step Procedure
4 Set the MG3601A/MG3602A to any frequency.
For example, 1f 465.5 MHz,
CENTER *
FREQ 6 . 5 MHz/dBm
A FRL
5 Check that the frequency counter reading is the same
as the set value.
& Change the frequency and repeat the measurement.

(5) Test precautions

The counter reading may include a *1 count errdr.

4.4.2 Output level frequency characteristic

(1} Tested specifications

. ¢1 @B (at 0 dBm} (MG3601A and MG3602A, <1040 MHz)
<1.5 @B (at 0 dBm) (MG3602A, >1040 MHz)

{(2) Test eguipment

. Power meter: 100 kHz to 1040 MHz {MG3601A)
100 kHz o 2080 MHz

(MG36023)



(3) Setup

MG3801A/MG3IB02ZA
i RN Power metear
{ i 1 L i
iy miEEN|NEEEME|ENR
o|uNE T
mmu| @ [wnnnnn o
olumm ENNENE ®

INPUT

Fig. 4-4 Output Level ﬁrequency Characteristic

(4} Test procedure

Step Procedure

1 Turn off the MG3601A/MG3602A output level and
zero-adjust the power meter. ‘

o OUTPUT
SHIFT EEVEL
OFF
2 Set the MG3601A/MG3602A ocutput level to 0 dBm.
OUTPUT
LEVEL 0 MHz/d8m
OFF




T

{continued)

Step Procedure
3 Set the MG3601A/MG3602A to the fregquency to be
measured {(for example, the table helow).
Frequency| 100kHz | 1MHz | 10MHz | 100MHz | 200 MHz | S00MHz | 1040 MKz | 1500 MHz | 2080 MHz
Lavel
deviation
4 Set the calibraticn factor of the power meter sensor

and read the output level.

{(5)

Test precautions

The MG3601A/MG3602A output level frequency
characteristic at the OUTPUT connector is specified.
Therefore, when making measurements, connect the power
meter sensor directly to the MG3601A/MG3602A output
connector.

4.4.3 Output level accuracy

(1)

Test specifications
. MG3601A and MG3602A, <1040 MHz

xl &8 (at 2-10 dBm)
+1.,5 dB (at 2-123 dBm)
+2 dB {at <-123 dBm)

MG3602za, >1040 MHz

+1.5 dB (at >-10 dBm)
+2 dB (at 2>-123 dBm)
+3 dB {at <~123 dBm)




(2)

Test equipment

Level and attenuation calibrator
100 kHz to 1040 MHz (MG36C1lA used)
100 kHz to 2080 MHz (MG35602A used)

. Preamplifier
100 kHEz to 1040 MHz, gain 30 dB (MG3601A used)
100 kHz to 2080 MHz, gain 30 4B (MG3602A used)

{3) Setup
Levael and attenuation
MGI601A/MGIB0O2A SG calibrater

| 1 o i

iE HIKER ll:::: BEN
1]

® ===® FEENRN 9 )
®imun ENENNN hd

INPUT

L/ NI

L]

Preamplifier

Fig. 4-5 Output Level Accuracy



(4)

Test procedure

Step

Procedure

Set the 5G to the measurement frequency and set the

output level to +13 &Bm (using'MGBGOlA and MG3602Aa,
<1040 MHz) or +7 dBm (using MG3602A, >1040).

Set the level and attenuation calibrator +o the same
frequency as the MG3601A/MG3602A and set the meter

indication to 0 with the ATT and fine-adjustment
control.

Attenuate the SG output level in accordance with +he
table below. At the same time, change ATT of the
calibrator by the same amount and read the deviation
of the meter indication at that time.

Repeat Step 3 until the SG output level reaches
-113 dBm.

Next, insert the preamplifier between the SG and
calibrator.

Set the meter indication to the same value as before
the preamplifier was inserted, with the calibrator
ATT and fine-adjustment control.

Attenuate the SG output level again. At the same
time, change the calibrator ATT by the same amount
and read the deviation of tﬁe meter indication at
that time.




MG3601A/
MG3602A

set _
requency 100 kHz 130/1040 MHz 1040/2080 MHz

SG Output
level (dB)}

+13

+7

+6

+5

+4

+3.

+2

+1

a

-1

-2

-3

-13

-23

~33

~43

-53

-73

~-33

-93

-103

-113

-123

~133
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4.4.4 FM deviation and ¥M distortion
{1} Tested specifications
0 to 199 kHz (0 to 99.9 kHz at 130 to 260 MHz)
. FM deviaticn acéuracy +5% {internal 1 kHz)
Distortion 1% (internal 1 kHz, 22.5 kHz
deviation)
{2) Test equipment
Modulation analyzer

. Distortion meter

{3) Setup

MG38C1A/MG3IB02A 5G

i Modulation ) Distortion

{ 1] } ] analyzexr meter
iy miEKE|EEEBEE|EEN
® L 3 B 1) HANENN
® i @ O @
AT T ®

8F INPUT AF QUTPUT AF INPUT
Demodulated
cutput

Fig. 4-6 FM Deviation and FM Distortion
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{4)

Test procedure

Step

Procedure

M deviation

1 Set the SG ocutput level to +7 GBm.
60Tpur
LEVEL 7 MH2/dBm
OFF : |
2

Set the 5G frequency to the measurement frequency.
For example, if 465.5 MHz,

CENTER . -
_EREQ | 4 6 5 — 15 MHz/dBm
£F FRL
Turn on the SG FM. (Tf other'modulations are on,
turn them off.,)

INT ‘;m 1kHz

Set the SG FM frequency deviation.

Fi 1 ) 9
oM .

kHz/dBu




{continued)

Step Procedure

5 Read the modulation analyzer indication.

6 Change the 85G FM frequency deviation and repeat the
measurement.

FM distortion

7 Set the SG FM freguency
FM 2 2 o 5 kHz/dBp
M 1
8 Measure the modulation analyzer demodulated output

with the distortion meter.

(5} Test precautions

At FM deviation measurement, set the modulation
analyzer demodulation bandwidth o 0.3 to 3 kHz.

. Measure distortion at a 0.3 to 15 kHz demodulation
bandwidth.

If a modulation analyzer with a large residual FM is
used, when the FM deviation is small, distortion
measurement will be adversely affected. Therefore,

use a modulation analyzer with a small residual 7M.
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4.4.5 AM modulation factor and 2AM distortion
(1} Tested specifications
. Range: 0% to 100%

Accuracy
MG3601A and MG3602A, <1040 MHz:
£ (4% of set value +2%)
(é90% modulation)
MG36022, >1040 MHz:
‘¢(4% of set value +2%)
{¢60% modulation)

. Distortion )
MG3601A and MG36C2A, <1040 MHz:
<1% (internal 1 kHz 30% modulation)
¢3% (internal 1 kHz 60% modulation)

MG3602A, >1040 MHz:
£2.5% {internal 1 kHz 30% modulation)

(2} Test equipment
Modulation analyzer

. Distortion meter

MG3E01A/MGIBO2A

Modulation Distortion

analyzex meter
el M) WM NN RN

NN I
OIZEz| @ |nmnnnn| @
A LLL EEEERN ®
AF INPUT
AF INPUT AF QUTPUT
Demeodulated
cutput

Fig. 4-7 AM Modulation Factor and AM Distortion
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(4) Test procedure

Step Procedure

Modulation factor

1 Set the 3G output level to +7 d4Bm (MG3601A and
MG3602A, <1040 MHz) or +1 dBm (MG3602h, >1040 MHz) .

QUTPUT
LEVEL 7 MHz/dBm
QFF

2 Set the frequency to the measurement frequency.

CENTER

...fi.swg_ 4 6 5 MHz/d8m
F

3 Turn on the SG AM mode. (If other modulaticns are
en, turn them off.)

] o
INT AN L tknz
4 Set the SG AM modulation factor.
AM 9 0 %
AF
5 Read the medulation analyzer indicatiocn. _
6 Change the MG3601A/MG36022 AM modulation factor and

repeat the measurement.




{continued)

Step

Procedure

Modulation distortion

7 Set the MG3601A/MG3602A AM modulation factor to 30%
and 60%,

8 Measure the modulation analyzer demodulated output
with the distortion meter.

(5) Test precautions

At modulation facter measurement, set the modula-
tion analyzer demodulation bandwidth to 0.3 to 3 kHz
and at distortion measurement, set the demodulation
bandwidth to 0.3 to 15 kHz or 0.3 to 20 kHz.

4.5 Service

When the instrument is damaged or does not operate

normally, contact the purchase agent or ANRITSU for repair.

When reguesting repair, pleasé specify the following:
Instrument name and the serial No. on the rear panel

Trouble symptoms

Name and office of person to be contacted when
checking trouble or after repair






SECTION 5

OPERATION

The MG3601A/MG3602A Signal Generator can be operated either

locally or remotely.

front and rear panels are operated manually,

For remote operations, all local operations except for

For local operation the controls on the

turning the power supply switch on/off can be programmed using

the GP-IB functions.
Basic Guide for details of

Refer to SECTIONs 8 to 12 and the Gp~IB

the GP-IB remote control operations.

This section explains local operations. See Appendix O for

a brief explanation of the front and rear panels, and accompa~-

nying front and rear panel layouts of the MG3601A/MG3602A.

SECTION 5

Setting Carrier Frequency
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5.1 Setting Carrier Freguency

This paragraph explains how to set the carrier
frequency of the MG3601A/MG3602A Signal Generator,

The carrier freqguency (hereafter frequency) can be set
and read as follows:

1. Setting frequency at keyboard

2. Setting frequency using TUNE knob

3. Setting frequency using step keys

4., Reading relative f;equency using [FRL] key

5. Reading carrier frequency when modulation frequency
set

The following table outlines MG3601A/MG3602A
specifications related to fregquency settings.

Item ‘ MG3601A MG3602

M Freguency 100 kHz to 1.04 GHz 100 kHz to 2.08 GHz
range

M Resoclution 10 Hz 10 Hz (fc <1040 MHz),

20 Bz (fc >1040 MHz)

Note:

If an attempt is made to set a frequency outside the
frequency range, the STATUS LED (Fig. 5-1) goes on.
Tnput a new HEADER to turn the STATUS LED off.

While the STATUS LED is on, the error code can be

displayed by pressing the [SEIFT] key and holding the
[STATUS] key down.

The FREQUENCY display on the front panel displays the
error code. '

See paragraph 5.14 or APPENDIX E for an explanation of
the error codes,
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P - MODULATION . FREQUENCY
REMOTE
;

Em§ M 350 EE 03

'
M Lo i . MHz ktiz
e
v
N
{ ! Error code
= _
MG3601A/MGI602A LI LI L L LT
'YL [ 1 ¢ 377
TH 9
@imnn Tt ®

Fig. 5-1 STATUS LED and Error Code Display

5.1.1 Betting frequency from keyboard {DATA ENTRY)

The frequency is set by operating the header (HEADER)
keys, numeric (DATA) keys, and unit {(UNIT) keys in this |
order. As shown in Fig. 5-2, these keys are located in the
DATA ENTRY section on the front panel. This paragraph
explains the keys used to set the frequency.



1
-
~ten

MG3B01A/MGIB02A L—--———I To execute ‘the functions wri
: in blus on =he bortom half of

ey tops of the Iront panel
L § o 1L J operation kevs, press the [SHIFT]
1 kev and then press the key with
LB F the reguired Zuncrion. (This is

e callied the shifs key funcrion.}

#l. The [CENTER FREQ] key is the
header key for seiting the
carrier frecquency.

fre————fl The [AF] key is the header key

DATA ENTRY for setting AF.

- The four unit kevs form the
column on the right. They set
o CENTER the frequency, output level, or

FREQ 8 g MHz/GEm modulaticn units,
SHIFT AF 7 : . The set unit depends on the

header key. The unit key, when
o OUTPUT pressed, completes data entry.
SPCL 1| LEVEL 4 5 6 || xHzcen e

STATUS OFF

; ~#M The 12 numeric keys are 0 to &,
! ‘ {.}, and [~1. (The asterisk (*)
RECALL AM 1 2 3 Hz/mV to the laft of the decimal point,
STORE AF : and the number sign (#)} to the

. jeft of the negative sign are not

RTL E M 0 * N # %/p\f related to the key operations.
— RAD

ADRS M £RL LRL 8 In addition to the functions

displayed on the fxront panel

keys, extended functions are
i 11 11 ] enabled by using the [5PCL} key
Header keys Numeric keys Unit . and entering a two-digit numeric

keys cede. (This is called the
(HEADER) {DATA) (UNIT) special function.)

Fig. 5-2 Setting Using Keyboard (Numeric and Unit Reys)

See paragraph 5.11 for details of the special
function.



Example:

Setting 465.030 MHz

Step Procedure
CENTER * ‘
& miQ 4 5 5 |]—e 1| o 5 MHz/dBm
AF FRL
CENTER '
h. FREQ 4 & 5 0 5 0 kHz/dBp
“AE
CENTER .
c. FREQ 4 ] 5 0 - 5 0
AF '
4 O 0 ‘ HzimV
l | S | | 1
Header keys Nameric keys Unit keys
(HEADER) {DATA) {UNIT)

To indicate whether data is being entered, the
FREQUENCY display is cleared when the header is input.
During data entry, the fixed decimal point* (100 Hz and 10
Hz positions) and input decimal point are displayed.

When data entry is completed, {(when the unit key 1is
pressed) the output frequency is displayed.

The data displayed by the FREQUENCY display changes as

shown in the column on the right below according to the key
operation steps,

54



STEP ACTION VERIFICATION

1. | cenmer
FREQ
AF = n¥*
MHz kHz
L]
2 4 6 5 ol 0
FRL

s | 465.05 ..

H kHz

T 465 050 000

Hz kHz

* A decimal point is displayed at the 10 Hz and 100 Hz
positions during data entry (before the unit key is
pressed) to indicate that data is being entered.

Notes:

1. If any of the three settings of the header, numeric,
or unit keys is omitted, or if a key not used to set
the frequency is pressed, the previously-set
frequency is displaved.

2. When cperating the header and unit keys, the
FREQUENCY display is cleared when the header key is
pressed. When the unit key is preésed, the FREQUENCY
display returns to the previous.frequancy display {(465.0¢
MHz in this example).
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Notes: (cont.)

3 .

{a)

When the header and numeric keys are pPressed, data
entry status is set so that a new freguency can be
set. By keying-in [CENTER FREQI[11{21[37, for

example, the previous frequency display is cleared
(465.05 MHz in this example) and 123 is displaved.

Data entry is completed when the unit key is pressed
after the header and numeric keys. 1If a key other
than a unit key is pressed, however, the rrevious
frequency (465.05 MHz in this example) is displayed.

If the [SHIFT] key is Pressed after pressing the
header and numeric keys, the value input by the
numeric keys is displayed. When the key for the
required shift function is pressed, the previocus
rrequency (465.05 MHz in thig example) is displayed.

1 Hz digit setting and display

The 1 Hz digit display changes to zero when the
unit key is pressed, even if one of the effective
numeric keys 1 to 9 is Pressed.

For example, when 123.456789 MHZ is entered and 9 ig
entered as the 1 Hz digit, zero is displayed at the
1 Hz digit when the unit key is Pressed, as shown in
Fig. 5-3,



FREQUENCY

iz bl 123.4 567 8.9. || 123.4 567 8.9.5

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

] . FREQUENCY :

thit : , i

o inpui}_;, PRV L o411 [ e ——
7 - Mz kHz '

Fig. 5-3 1 Hz Digit Setting and Display

o 5.1.2 Setting frequency using TUNE knob (TUNE}

o

mhe TUNE knob (Fig. 5-4) continuocusly varies and sets
frequencies. '

By using the [SHIFT] and [RES>]}, or [SHIFT] and [<REE]
keys, and setting the resolution for any of the digits from
10 Hz to 100 MHEz beforehand, the TUNE knob can be used to
continuously vary the output of the frequency at the
resolution of the set digit.

The [TURE], {SHIFT], [<RES], and [RES>] keys, and TUNE
knob can be used when the starting point of the frequency
for continucus variation is set at the keyboard.
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~ ' —# Tress the |TUNE] key to set the
TUNE mode. Wnen the resalution
EREQUENCY has been set using the [ SBIFT]
IrRES>], or [sBIFT] {<rRES} kevs,
tme TUNE knob can be used to vary

M "_ 7 ﬁ ] the frequency continuocusly at
TUNE SHIFT the set resolution intervals.
~Res | REseT || RES 2>

lepg pressing the [SEIFT] and [RESET]

keys,
CENTER - | . Returns to the value seT
FREO . immediately after TUNE mode is
AF FRL set. 3
] : . Sets the relative value to 0
for relative frequency displays.
0 MHz/<Bm }—mt Press the [A] key to ingrement
- she carrier frequency or AF OSC
‘ TUNE ¥Xnob } frequency at equal intervals.
KHz/dBu '
: M press the [SHIPT] [RES>] keys to
£ set the resolution of the
Hz/mV carrier frequency or internal
modulation frequency from the

nigh-opder digit to low-order
digic.
5
‘ { L ] — . ..—@ Press the [V] key to decrement
the carrier freguency or AF OSC
- .
: =‘= i-l ====== Lk frequency at egqual intervals.
@ ANN e OO o P \.——§ Press the [SHIFT] 1<RES] keys to
®linn REMENN set the resolution of the
b carrier fregquency or internal
MG3IB01A/MGIB02A modulation freguency from the
low-order digit to high-ordex
digit.

Fig. 5-4 Setting Modulation Freguency Using TUNE Knob



Example:

Setting frequency to 465.050 MHz then changing frequency

at 10 Hz minimum resolution
STEP ACTION VERIFICATION
1. | center .
FREQ a 6 5 . The output frequency is
AE FRL .set to 465.05 MHz.
0 5| |whogem 465 050 000
kHz
a
2. ] TUNE TUNE TUNING is set to ON.
RESET RESET | The [TUNE] key lamp
lights.
o . s The [SHIFT] keyvlamp
e | shier N o= press the [RES>] key SH¥FT | lights while the
RES > until the value at -

the 10 Hz digit
blinks once.*

4. Release the [RES>] key when the value
at the 10 Hz digit blinks once.

down

(=)

)

(+)

“[RES>] key is

pressed.

4650500 0

T MH2 kHz
Blinks

2 The [SHIFT] key lamp
SHIFT goes off and 10 Hz
minimum sclution

465050000

Turn the knob clockwise to
increase the frequency and
turn 1t counterclockwise teo
decrease the fregquency at
10 Hz resolution.

* Hold the [<RES] or {RES>! key down to move the resclution digit left

or right.
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Modifying resolution, releasing TUNE mode, and setting

the freguency again when TUNE mode is started are explained
next.

(1} Modifying resolution

To continucusly vary the frequency using the TUNE
knob:

Pirst set the MG3601lA/MG3602A to TUNE mode. (The

FTUNE] key lamp is on; if it is not on, press the
[TUNE] key.)

. Use the [<RES] or [RES>] key to set or change the
resolution interval.

Press the [SHIFT] key and then press the [<RES] or
FRES>] key until the desired resolution is obtained.

The resolution must be able to be set to 100 MHz,

10 MHz, 1 MHz, 100 kHz, 10 kHz, 1 kHz, 100 Hz, or
10 Hz.

The above procedures are illustrated below.

TUNE mode is set in step 1 and the resolution is set
in step 2 a or b.

wu
I
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STEP

ACTION

VERIFICATION

=
L. 47 rune
RESET

4‘-. Press the [TUNE] key to

set TUNE mcde.

TUNE

RESET

The [TUNE! key lamp
remains on until
TUNE mode is
released,

The preavicuslyw-set resolution digir,
for example 10 Ez, blinks onece.

<+
465050000

2 a, Satting the low-order dicit - high-order digit

m .
SHIFT®

ij Press the [<RES] key
until the value at

b. Setting the high-corder digit - low-order digit

< RES the digit of the
desired resolution
bhlinks once.

SHIFT

Hz Hz

Confirm that the [sEIrT]

‘<“key lamp is on. The

digits go off and then
come on as indicated by

|

the arrows below.

465050 000

=]
SHIFT

& ffwem Press the [RES>] key

until the value at
RES >

the digit of the
desired resclution
blinks once.

SHIFT

Hz kHz

Confirm that the [SHIFT]
key lamp is on. The
digits go off and then
come on as indicated by

!

the arrows balow,

g e s v e vl e —-

465 050 000

Hz kHz
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P

{2)

Turning TUNE mode off

Press the [TUNE] key to turn the TUNE mode off.

The [TUNE] key lamp goes off to indicate that the TUNE
mode has been turned coff.

(3)

L]
465,055 MHz— SHIET TUNE

" o
_Bﬁf,. Press - TUNE goes off TUNE mode has been turned off.
RESET RESET B

Note:

wWhen the TUNE mode is turned off, the resolution at
that time is stored. The resclution is reset when
the TUNE mode is turned on again.

Resetting TUNE mode start frequency

When the [TUNE] key is pressed with the lamp
currently cff and the lamp comes on, the start

fregquency (465.05 MHz for example) can be continucusly

varied using the TUNE knob tc another £freguency
{465.055 MHz for example).

The start frequency can be reset using either of
the following two methods.

(1) Setting frequency at keyboard
{2) Pressing [SHIFT] [RESET] keys

The second method is simpler.

—465.05 MHz++ -+ When the [SHIFT] key is pressed, the
) frequency is still 465.055 MEz, and
the [SEIFT] key lamp lights. When
the [RESET] key is pressed, the
[SHTFT! key lamp goes off and the
frequency is set to 465.05 MHz.,

RESET
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in the TUNE mode, therefore, the frequency can be
set according to the intended use, as follows:

1. Continuously variable setting of the freguency ..
Setting using the TUNE knob

2. Setting the frequency immediately after the TUNE
mode ....4... Using the [SHIFT] [RESET) keys

3. Setting an arbitrary frequency after continucus
variation ... Setting the frequency from the
keyboard

5.1.3 Setting frequency using the step keys

As shown in Fig. 5-5, the { v ] and [ A ] keys are
used to step-down or step-up the frequency by AF steps.



# The [A] key increments (steps
up) the carrier frequency or AF
steps,
FREQUENCY . 0sC frequency by AP b
] ——— e - b8 The [V] key decrements {steps
M TUNE & ' | dewn) the carrier frequency oxr
T
£ RESET RES > i A — AF 0SC freguency by AF steps.
= RE "‘{"""'"" SHIFT :

| |

: ! M The [SHIFPT], [AF], numeric, and

: CENTER T unit keys are pressed in this

\ FREQ h [ -

1 2 \ 'R order before stepping the

' ___F____d’ L frequency up or down at equal
intervals, The {AF] key at this

i is the header key.
¢ MHz/dBm time ¥
§
kHx/dBu
.8
Hazimv

- E ) |1 |
e O P PR
HEEHE JREHE 2

MG3801A/MGIBOZA

Fig. 5-53 Setting Frequency Using Step Keys

The step value AF is set using the {SHIFTj, [aF],
numeric, and unit keys in this order.

. The AF upper limit is 999.999999 Mmuz.

. The AF lower limit is 10 Hz.
- The interval between the upper and lower limits of AF is

set in multiples of 10 Hz resolution (1 Hz digit is fixed
to 0). '

# : Therefore, for setting 51 Hz to 59 Hz, for example,
B the 1 Hz digit is set to 0, then 50 Hz is actually set.
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Example:

Setting frequency to 465.050 MHz as center freguency and
then increasing and decreasing frequency by 100 Hz steps

STEP . ACTION VERIFICATION
1. | CENTER ' -
i _FREQ a4 6 5 & The output frecuency is set
AE FRL to 465,05 MHz.
0 5 MHz/d8m '
465050000
Mtz kHz :
SHIET FREQ 1 H] 0 sHiFT | 18 set before pres-
4% sing the unit key.
100 ..
MHz kHz

press the unit key.

3o | nomy Setting AF = 100 Hz is 465 050 000
completed. - .
. MHz kHz
This completes preparation
for stepping the frequency
up/down :in 100 Hz steps
with 465.05 MHz as the
reference frequency.

4. “;E“s@;* e Press the [A] key once. 465 050 100

MHz kHz

465.05 MHz is increased by
100 Hz.

) M « press the [V] key once. - ‘
" == 465 050 000
MHz kHz

465.0501 MHz is decreased
by 100 Hz.




5.1.4 Displaying relative freguency (FRL)

When the [SHIFT] [FRL) keys are cperated when an
output frequency is displayed by the FREQUENCY display, the
output frequency display value is set to 0, which becomes

the reference value 0 of the relative frequency display.

The frequency can be set using method (1} or method

{2) below. The relative frequency from the reference value
0 is displayed.

(1) Setting using AF step key

Specify the AF value using the [SEIFT] [AF) keys and
vary the value from reference value 0 using the
LA Jand [ v ] keys.

(2) Setting in TUNE mode

Use the TUNE knob to vary the resolution set using the
[<RES] and [RES>] keys from reference value 0,



I A ® Press the [SEIFT! [FRL] keys to
f ": set the RELATIVE mcode {relative
EREQUENCY T » ! frequency display).
! SHIFT LY Te step the fregquency up/down
! : Y
- i TR ' by AF steps from reference
v TUNE : SR I value 0, uge the [SHIFT],
. ‘ pon g
prar AESET RES > : ! [4F), numeric, and unit keys to
i CENTER ; set the step value AF
: FREG : beforehand.
i
: 4F ] ¥ Press the [A] kxey to increment
P ey (step up] the step value AF.
0 MHz/dBm
M Press the [V] key to decrement
} (step down) the step value AF.
kHz/dBy
TUNE knob 9
Hz/mV

% bl o ]
iy wimEEjEEENEN|MNEN
EEN BN
®lunn e B 9
Sinnn {11t ®
MG3IBQTA/MGIBOZA

Fig. 5-6 Setting Relative Frequency Display
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(1) Setting using AF step key and displaying relative
freguency

Example:

Setting 10.7 MHz as center frequency and setting

+1 kHz
STEP ACTION VERIFICATION
1. [ center . The center freguency is set
FREG 1 0 —— to 10.7 MHz,
AF FRL
7 MHz/d8m
. MHz kHz
] -
2. : . + O
SHIFT FRL
MHz kHz
Reference value "0" is
displayed.
The. [SHIFT] key lamp
] n .
3. CEaeR ; €lights while 1 kiz
SHIFT | (== SHIFT is being set.
7 ..
MHz kHz
4, ‘ Press the unit key.
kHz/dBy Setting AF = 1 kHz is + O

RES >

completed.

*— Press the [A] key once.

. MHz kHz
This completes preparations

for stepping the frequency
up/down in 1| Hz steps with
10.7 MBz as the reference
frequency.

+ 7000

MHz kMz

10.7 MHz is increased
by 1 kBz.




{cont*d)

STEP ACTION VERIFICATION

FRL
and hold the [FRL]
key.

e ||t O e e e press 10 701 000
M

Hz kHz

10.7 Mz + 1 k#z = 10.701
MHEz is meonitored while
the key is pressed,

7. N «Préss the [V] key twice. — 1 OOO

< RES

MHz kH2z

10.7 MHz is decreased by
i kHz.

The output fregquency has the following relationship:
Output frequency = Freguency when the [FRL] key is

pressed + Current relative value display

The confirm the above output frequency, press the
{SHIFT] key and then press and hold the [FRL] key.

By the above operations,

In step 6 .., 10,7 MHz + 1 kHz

il

10.701 MHz is monitored.

In step 7 ... 190.7 MHz - 1 kHz 10.699 MHz is monitored.

Pressing the [RES>] or [<RES] key increments or
decrements the output frequency by the frequency set at AF.



{2} Setting and displaying relative frequency in TUNE mode

Example:
Setting 465.050 MHz as center frequency angd setting
center frequency :25 kHz at 1 kHz resolution
STEP ACTION VERIFICATION
1. | cenTer * The center frequency is
FREQ 4 6 5 — sek, '
AF FRL :
0 5 MHz/dBm
MHz kHz
{J ! 2
2. | Tune " rune 4= The lamp is Og
“QEE?- “rEsEr yhlle TUNE mode
is szet.
o
3 gﬁh <ffmm Press the [RES>] key |® 4 The lamp goes
SHIFY RES = until 1 kHz resolu- SHIFT off after 1 kHz
ticn is obtained. resolution is
obtained,
4. |1 -
. ®
SHIFT P + O
MHz kHz
The RELATIVE mode is set.
5. .
+ 25000
MHz kHz
down up 465.05 MHz + 25 Mz is
(~) (+) set, :
+25 kHz ... Turn the TUNE knob clockwise
until +25 kHz is obtained. - : 25 OOO
-25 kHz ... Turn the TUNE knob counter-

clockwise until ~25 kHz is
cbtained.

MHz kHz

465 .05 MHEz ~2% kHz is set.




Example:

Setting 500 MHz as center frequency and setting
center frequency +10 MHz

STEP ACTICHN VERIFICATION
1, . - : : The center frequency is
CENTER set
_FREQ 5 o 0 MHz/d8m .
N 500 000 000
Mz kHz s
2 n] ¢ i
SKIFT RL ’
MHz kMz

The RELATIVE mode is set.

3. CENTER

Zaio 5 1 0 MHz/dBm - 10 OOO OOO

BE00 MHz + 10 MHz is set.

4. o . he [SHIFT] ,
SHIFT F;L 4_ i;:rsis:thepreZSand 51 O OOO ODO

hold the [FRL] key.

MH2 kHz

500 MHz + 10 MHz = 510 MHz
is monitored while the key
is pressed.

3 C%JQER 4 1 9 0 MHz/dBm —— 10 OOO OOO
MHz kHz

500 MEz - 10 MHz is set.




ST

{cont'd)

STEP

ACTION

VERIFICATION

SHIFT

FRL

Press the [SHIFT]
key then press and
hold the [FRL] key,

490 000 000

kHz

500 MEz - 10 Muz = 490 Muz
is monitored while the key
is presseqd.

(3)

Releasing relative frequency display mode

Press the [SHIFT] key then press and quickly
release the [FRL] key to release the relative

frequency display mode.

When the relative frequency

display mode is released, the current output CURRENT

FREQ is displayed by the FREQUENCY display.

the [SHIFT] key and then
and quickly release the

the [SHIFT] key and then
and hold the [FRL] key.

Press
0 ;
i ° -*-;t:%.velfrequzncy‘ press
SHIFT FRL display mode [FRL}
! : P 3 ov in] FXESS
put Ifrequency press
Note:

When the [SHIFT] and [FRL] keys are pressed in this
order in the relative frequency display mode, the
relative frequency displayed mode is released.

At this time, if the [FRL] key is pressed and held,
the CURRENT FREQ is displayed and the relative
frequency display mode is set again.
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(4)

Restoring to reference value ¢ at relative frequency
display mode setting

When a relative value is set in the relative frequency
display mode, press the [SHIFT] and [RESET] key to
restore to the reference value 0 set in the relative
frequency display mode.

‘For the relative frequency display and TUNE modes,

restoring to the reference value 0 in the relative
frequency display mode has priority.

Example:

At output frequency FG' relative mode set and then
restored at relative value + 5 kHz

When the [SBIFT] key is pressed, the

relative frequency remains +5 kHz, and

the [SHIFT} key lamp lights. Wnén the

[RESET] key is pressed, the [SHIFT! key
lamp goes off and the relative value
display changes to +0. The output
frequency retwrns to Fp at this time.

In the above example,

For +5 kHz, when the relative mode is released,
the TUNE mode is set and the output freguency is set
to {FO + (5 kHz +‘N)) using the TUNE knobk or step
keys. The cutput fregquency can be restored to (FO +
(5 kHz)) by operating the [SHIFT] and [RESET] keys.

For +5 kHz, when the relative mode is not
released, the TUNE mode is set and the cutput
frequency is set to (Fo + (5 kHz + N)) using the
TUNE knob or step keys.



A,

The relative freguency display changes to +0 by
operating the [SEIFT] and [RESET] keys. The output
frequency returns to Fy at this time.

5.1.5 Reading carrier frequency when modulatiocn frequency set

To return to the original carrier frequency display
while the FREQUENCY display is being used as the internal

modulation frequency display, press the [CENTER FREQ] key
then one of the unit keys [MHz], [kHz], or (uHz].

Example:

Setting modulation frequency 23 kHz then returning to
previously set carrier fregquency 510 MHz

STEP ACTICN VERIFICATION
1. 15 ‘The internal modulation
e | it 2 3 KHa/d8y fxequen;y is set,*
23 000.0AF
MHz kHz -
2. CENTER
FREGQ ® &
AF
MHz k2
> MHz/dBm | | kHzidBp | | Hamv -{-—i;eiieone 510000 OOO
ugit keys. v

Hz kHz

* To read the internal modulatiocn freguency unit on the FREQUENCY display,

replace MHz with kHz

and kHz with Hz.




5.2

Setting Output Level

This paragraph explains how to set the cutput level of
the MG3601A/MG3602A.

The output level of the frequency can be set and read
as follows: '

1. Setting ocutput level at keyboard

2. Setting the output level using output level setting
knob '

3. Setting output level using step keys
4. Reading relative output level using LRL key

The feollowing table outlines MG3601A/MGE3602A
specifications related to output level settings.

Item " MG3601A MG3602
Output level =133 to +13 dBm -133 to +13 dBm
range (fc <1040 MHz)
-133 to +7 dBm
{(fc >1040 MHz)

Rescolution 0.1 4B 0.1 dB

As shown above, the minimﬁm resolution of the ocutput
level setting is 0.1 dB. Therefore, for output level
settings in voliage units, the minimum resolution of the
voltage output level differs depending on the output level
range. The following table lists the setting range

.according to the output level unit and the minimum

resolution according to the range.



Minimum resclution Minimum resolution

Unit Level value of display of cutput level
dBm 13.0 to -133.0 C.1 aBm : 0.1 4e
dBU (EMPY 126.0 to -20.0 0.1 aBu - 0.1 as
mV {EMF) 1999 %o 100 1 mv 0.1 dp
89,8 to 10.0 C.1 mv 0.1 dg
9,99 to 1.00 0.01 mVv 0.1 48
0.899 to 0.100 0.001 mv 0.1 dB
uv {(EME) 999 to 100 i uv 0.1 4B
99.9 to 10.0 0.1 uv 0.1 &8
9.99 to 1.00 - 0.01 uv 0.1 &8
0.999 to 0.320 0.00r uv 0.1 @r

Note:

If an attempt is made to set an output level outside the
cutput level range, the STATUS LED (Fig. 5-1) comes on.
Input a new HEADER to turn the STATUS LED indicator off.
While the STATUS LED is on, the error code can be
displayed by pressing the [SHIFT] key and helding the
[STATUS] key down. The FREQUENCY display on the front
panel displays the error code.

a



5.

2.1

Open-circuit voltage display and terminated voltage
display (SP03, 04) :

The MG3601A/MG3602A can display the outpt level for
the setting range in the following units:

1. Output level power unit display ..... dBm
2. Output level votlage unit display ... dBu, mV, uVv
3. Relative output level display

For the voltage unit display, terminated voltage
display or open-circuit voltage (EMF) display can be
selected.

The terminated voltage display and open-circuit
voltage display are switched as follows.,

(1} Open~circuit voltage display

=]
| speL
STATUS

After the above key operations, (EMF) is
displayed when the voltage is displayed.

Example:

d8p  EMF ' EMF

113.0 446 mY

Note:

Open-circuit voltage display is set at the factory.
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{2}

Terminated voltage display

[»]
SPCL .0 4
STATUS

After the above key coperations, (EMF) is not
displayed when the voltage is displayed.

Example:

dBp

223 0w

107.0

The relationship of each display unit of the
output level is shown below.

If the 1 mW power is applied to an external
terminated load (standard impedance 50 Q) equal to the
signal source impedance 50  of the signal generatqr;
the relationship of the three items shown above
changes as shown in Fig., 5=7.



MG3601A/MG3602A Signal Generator

A ot Lk o ik M 1 ik ey ol S T A Tl e e e e b i AL A e e

r e
] !
1 ]
: Signal source impedance 50 § !
! S $ \
i
: i
: : Terminated load
; : impedance 50
: EMEY = 223.81mV X 2 —> P~ : [] £223.61mMVI2/S0 = 1 mw
; 1
i i .
! 1
I !
' |
I - [
1 T
Levdommmmmmmm————al mmm——— o o e o o o e e o
voltage unit display ?gggglggit
o ~CLECult
> | ltage 446 mV 113d8p _
' Terminated 0dBm
P L otcage 223 mv 107 dep
(Open/Termi-
nated) ratio 2 6dB 0dB
MG3601A/MG2602A

-

Open~circuit voltage (EMF} or terminated
voltage is displayed for the voltage unit.

Receiver

RE INPLT

Input
impedance
50 &

¥ plthough EMF stands for Electro Motive
Force. It is also called open-circuit
voltage, The effective value ¢f the
carrier wave voltage which appears at
the signal source output terminals is
doubled when a load egual to the signal
source impedance is connected to the
signal source output terminals.

Fig. 5-7

[ Receliver
« Receiver

J - Receiver

» Receiver

* Recelver

input voltage =
voltage =

input
input veoltage

input voltage

ipput voltage

8G display value dBm
5G terminated voltage
display wvalue mwV or uv
5G terminated voltage
display value dBu

{8G open-circuit
voltage display value
oV or uv) /2

(S¢ open-circuit
voltage display value
dBu} - & dBu

Open-Circuit Veoltage and Terminated Voltage



CAUTION

The MG3601A/MG3602A output section has a

reverse-voltage protection circuit +to protect the

Since
the protection circuit uses a mechanical switch,

internal circuits from excess reverse power.

the contact may be damaged if excess reverse power
is applied. Therefore, do not apply reverse power.
The STATUS LED lights and the ocutput level is off
while the reverse power protection circuit is

operating. All keys other than [SHIFT] + ?STATUS}
are disabled. -

This status can be released as follows:

1. ['SHIFT] FSPCL/STATUS] Confirms error status

2. [SHIFT] fouTpUT LEVEL/OFF] Enables all keys
and returns to normal mode




5

.2.2 Setting output level at keyboard (DATA ENTRY)

The ocutput level is set by cperating the header
(HEADER) , numeric (DATA), and unit (UNIT) key in this
order., As shown in Fig. 5-8, these keys are located in the
DATA ENTRY section on the front panel. This paragraph
explains the keys used to set the output level.

MG3801A/MG3EA2A

re~~ The [OUTPUT LEVEL] key is the
header key for setting the

output level.
3 Tf£ the output level is present,
- n n REEN ‘.--.- XN press the [SHIE‘T] [OFF]:}{EYS Lo
® 1Y AREENN . turn the output level off. Press
iUy 1 ° MEENNN O the [SEIFT] [OFF] keys again to
Sinmm ENEKERE ® turn the cutput level on. This
is an alternate method to the
[oFF] shift key function.
DATA ENTRY
. ~—8 The four unit Xeys from the
CEQTSR column on the right. These keys
SHIFT e 7 8 9 MHz/dBm set the fregquency and output
level units. The set unit
s " depends on the header key. The
SPCL OE';EVQUT unit key, when pressed,
< 4 5 6 kHz/dBy completes data entry
STATUS OFF . P :
RECALL AM 1 2 3 Hz/mY % The 12 numeric keys are ¢ to §,
STORE AF 1.], and [-]. {The asterisk (*}
. to the laft of the decimal point
. # ' and the number sign {#) to the
RTL FM - % g
0 e RAD/*’V left of the negative sign are
ADRS eMm I FRL LRL not related toc the operaticns
of the keys.}
L [ 1 I !
Header keys Numeric keys Unit
(HEADER) (DATA) keys
{UNIT)

Fig. 5-8 ©Setting Using Keyboard {(Numeric and Unit Keys)
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Note:
QUTPUT LEVEL display unit and sign display
. dBm and &4Bpy ... "-" only (Blank for "+")
mV and uvV ..... Blank
B < - T P

The output level unit ¢an be changed by pressing the
[ouTrpUuT LEVEL] and unit keys in this order.

Example:

Setting output level to =~15.2 dBm

STEP ACTICN VERIFICATION
1. fourrur
LEVEL Blank
OFF The unit is also cleared.
Blank
The unit is also cleared.
# * 3 : ]
2. - 1 5 . 2 - 15.2
LRAL FRL .

Data is set from the left,
If the first input is
other than =-{minus), input
starts from thé second
digit from the left.

3. IMHzdBm ' = 152 dam

Data entry is completed
when the unit dBm is input.




Example:

Setting minimum output level of MGE301A/MG3602A and
changing unit

STEP ACTION VERIFICATION

1. ouTPUT] | # :
LEVEL - 1 3 3

QFF LRI

MHz/dBm 7 | =~ 133.0 ¢m

Changing unit

OUTPUT |- dBRL  EMF
_LEVEL | | knazrdBp ~20.0
2. OFF
QUTPUT % . ' EMF
LEVEL F‘(AD/W : © 100 .
3. OFF : .. uv
Note:

When the level of the MG3601A/MG3602A is set using the
'voltage unit and the unit is changed to dBm or 4Bu, an
error of 0.1 8B may occur.

When changing units, the values for which units have not
been changed are set as initial values and are used for

reference when changing the units. Changing the units

from mV < > uV, however, is prohibited.



5.2.3 Setting output level using output setting knob

There are two methods for setting the output level

using the output setting knob as shown in Fig. 5-9,

(1)

(2)

Use the [SHIFT] [RES>] keys or the [SHIFT] £<RES]vkeys
to set the resolution at cne of +he positions 0.1, 1,

or 10 dB beforehand. Then use the output setting knob

to continucusly vary the ocutput level at the set
resolution.

Press the [CONT] key, then turn the output setting
knob to automatically set the resolution to 0.1 4B.
The output level can be varied continuously using the
output setting knob within 5 dB from the point where
the [CONT] key is pressed. The advantage of this
method is that continiucusly variable settings can be
made without using output sétting attenuator

switching. 1In addition, OFF TIME is not set durihng
the output interval. ’



# Use the [SHIFT] [RES>], or
{SHIFT] [<RES] keys, to set the
OUTPUT LEVEL resolution. Then use the cutput

setting knob to continuocusly

vary the ocutput level at the set
v B onT ﬁ u resoluticn interval,

SHIFT
< RES RESET RES >
i l-—-—l The outpue level from the point
where the [CONT) key is pressed
can be continuocusly waried
within =5 4B at 0.1 dB resolution
CUTPUT . using the cutput setting knob.
LEVEL —r T
OFF FRL

Use the [SHIFT] [RESET} keys to:

*+ Return to the setting value

o MH2/dBm immediately after CONT mode is
set in the CONT mode.

» Reset the relative wvalue to

Cutput setting knobk g 0 4B for relative level
kHz/dBp displays.
g ' M Press the [A\] key to increment

{step up) the output level.

Hz/imV 1% Use the [SHIFT] [RES>} keys to
: set the resolution of output
ievel from the high-order digit

e /pv to low-order digit (10 &8 - 1 4B
+ 0.1 é8). '
Setting is the same as that for
a8y EMF frequency.

- 1_8_8'8 dim mVv 8 press the [V} key to decrement

dg RV {step down) the output level.

- Use the [SHIFT] [<RES] keys to
set the resclution of putput
level from the low-order digit

to high-order digit (10 4B +
MEim miEEMN|EMEERE N 1 @8 + 0,1 48}.
@ === ° ====== ‘ Setting is the same as that for
@inEN EXEENR ® frequency.
MG3631 A/MG3602ZA

Fig. 5-9 Setting Output Level Using Output Setting Knob



o

(

Example 1l:

} Setting output level without using [CONT] key

Changing output level from 0 dBm to +10 dBm in

1 dB steps
STEP . ACTION VERIFICATION
1. |oureur
JEVEL | 0 | |Muacem 0.0 «om
OFE

2, @ ﬁ « Press the [RES>]

SHIFT RES > key until 1 dB
resolution is
cbtained,

3. C ')
down up
(-) {+)
+10 &Bm ... Turn the cutput setting knob
clockwise until +10 dBm is
ohtained,
~10 dBm ... Turn thes output setting knob B

counterclockwise until
-10 dBm is obtained.

The output level is set to
0 dBm.

Lamp goes off
SHIFT when 1 4B resolu-

ticn is selected.

10.0 e

0 dB -+ +10 éBm is set.

v 10'0 dBm

+1C dBm - ~1C dBm is set.




Example 2:

Setting coutput level to 980 puV then setting it to
1.10 mV at minimum resolution

STEP ACTION VERIFICATION
1. O%TJF:EUT _ % [ 980 EMF
LEVEL g 8 0 smu/Ll
OFF Bv
The output lewvel is set to
980 uv.
.= Press the [RES>] S E
2, | ﬁ 4- . i 4— Goes off when
SHIFT RES key untll l,ﬁv SHIFT 1 WV resolution
resolution is .

; . is selected.
obtained, .

3. ' EMF
> 1.70 . o
1.1 oV is set at minimum
(up) resolution 0,01 mv.
Fy

Turn the output setting knob clockwise
until 1.10 mV is obtainead,

Notesg:

1. As shown in examples 1 and 2, if the final
setting value of the output level is above or
below the current level, the [ A J and [ VvV ]
keys can be used with the output setting knob to
chahge to the upper or lower output level in
10 dB steps. By holding the keys, the output
level can be varied continuously. For the
output setting knob and the [ A 1 and [ v ]
keys, the output level cannot be incremented
past +13 dBm or decremented past —-133 dBm,
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Notes (Cont'd)

2. In example 2, the unit changes automatically
from uVv to mvV when changing from 999 uvV to
1000 uV. The minimum resolution also changes
from the 1 uV order to the 0.01 mVv order.
The minimum resoluticn of the cutput level thus
changes in the output level or voltage unit
range.

Setting output level using the [CONT] key

The [CONT] key sets the :5 d&B continuous variable
mode. When the [CONT] key is pressed, the output
level at that time can be varied continuously within
t5 dB. The resolution is fixed to 0.1 dB.

(a) Releasing :5 dB continucusly variable mode
{CONT mode)

The CONT mode is set when the [CONT] key lamp is
on. Pressing the [CONT] key at this time
releases CONT mode and turns the lamp off.

Although the current cutput level is reset when
the CONT mode is released, the resolution unit is

returnad to that immediately before the CONT node
was set.

(b} Returning to output level at setting of %5 dB
continuously variable mode (CONT mode)

Press the [SHIFT] [RESET] keys in CONT mode to

return to the value immediately after CONT mode
was set.



Example:

Setting CONT mode and varying -5 dB at -10 dBm

(resolution 1 dB), then returning to original -10 dBm

STEP ACTION VERIFICATION

jal
CONT,

- 10.0 e~
RESET

The resoluticn is changed
from 1 dB to 0.1 dB.

2. : C Turn the ocutput
setting knob
— ¢Bm
counterclo_ckwise 1 5' 0
down until -15 dB8m -
{~) is obtained.
307 “conr _ '
SHIFT | L. - 710.0 o
RESET |
4. = _ 7
- | | ~ 10.0 @~ -
RESET

The resolution is changed
from 0.1 4B to 1 d4B.




T

5.2.4

Setting output level using step xeys

The OUTPUT LEVEL section [ v 71 and [ A ] kevs on the
front parel are used to step-down or Step-up the output
level in units of 10 &g.

The step keys can be used with the output setting

knob., They can be pressed cne-at-a-time or held down.

The output level, howeaver, cannct be incremented past +13

dBm or decremented past -133 dBm. TIn addition, these keys
cannet be used in the CONT mode.

W The cutput level is incremented
(stepped up) in 10 dB steps each

OUTPUT LEVEL . time the {A] key is pressea.

] ~——# The output level is decremented
v CONT (stepped dewn! in 10 4B steps
< RES BESET RES = each time the {\/] key is pressed.

L I 1 O ]
=lr miEwN :::::: FT T
Y ELE
HEHL AL 2

MGIE01A/MGIB02A

Fig. 5-10 Setting Output Level Using Step Keys



Example:

Setting output level in 10 &B intervals from 0 dBm to

-50 dBm
STE?P ACTION VERIFICATION
1. touteur -
LEVEL o IMHz/dBm 0.0 onm
OFF

The output level is set to
0 dBm.

2. |

< RES

< RES

< RES

< RES

< RES

- 50.0 @n

press the [\] key five times or
down until 15 &Bm is obtained.

hold it




ey

5.2.5 Reading output level from relative level (LRL)

When an output level is displayed by the QUTPUT LEVEL
display, press the [SHIFT] [LRL] keys to set the output

level display wvalue to 0 dB. This value is the relative

level display reference value 0 dB.

The keyboard, { A ) anéd [ v ] keys, or the output

setting knob, are used to set and display the relative

level from the reference value 0 dB. Settings can also be

made in the CONT mode.

E-mﬂ Press the [SEIFT] [LRL] keys teo
pooTTommssmTmmmm T % set the RELATIVE mode (relative
OUTPUT LEVEL Y 4 E level display).
; SHIFT = '
! L | !
|}

NZ I I | B S

< RES || RESET || RES > MHzidBm
ouTPUT ’
LEVEL
OFF : .
MG3601A/MG3502A KHzidBy
0
{ ] | 1 !
HziraV
: 5 AL T I T
) HEN AR
' 11 o R KR o o
, - ERENANEN

gutput setting knob 8 @immm " RAD/P

Fig. 5-11 Setting Relative Level Display




Example:

Setting =10 dBm to reference value 0 dB then setting
relative level -5 dB at 1 dB resclution

ye

STED ‘ ACTION VERIFICATION
1. OUTPUT #
LEVEL ~ 1 0 MHZ/dBm - 710.0 dom
OFF LRL .

The cutput level is set to

-iJ dBm.
o #
- *.The relative level
SHIFY LAL mode is set. + 0.0 dB
2. o
ﬁ% ‘4-. Press the [RES>]
SHIFT TES key until 1 dB + ,,30 d48
resolution is
obtained. Blinks
3. Turn the output
setting knob | 5 O
counterciockwise * d8
until ~5'dR is
obtainad.

{1} Confirming current‘output level in relative level mode

a # ' *_ Hold the [LRL] key down to display
SHIFY TR the current cutput level.
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(2)  Returning to relative vlaue 0 dB when relative level

mode set
a " 3
conT ‘<‘_“ Press the [SM%FT} [RESET] keys to return the
SHIFT current relative value to 0 dB.

RESET If the relative level mode 1s released, the
ocutput level when the relative level mode is
set is displayed.

Note:

In the CONT mode, the same cperations can be
performed to return to the output level held when
the CONT mode is set.

When both the relative level and CONT modes are set,
resetting the level in the relative level mode has
priority.

(3) Releasing relative level mode

Press the [SHIPT] key then press and quickly
release the [LRL] key to release the relative level
display mode. When the relative level display mode is
released, the current cutput CURRENT LEVEL is
displayed by the OUTPUT LEVEL display.

jﬁeleasxng

5 " . =i Press the [s3rPT] key and then
- *"grelatlve levelitipress and quickly release the
SHIFT LRL display mode [LRL] key.

Press the [SHIFT] key and then
press and hold the [LRL] key.

I ;Eonfirming ”
foutput level ini

relative mode




Notes:

When the [SHIFT] and [LRL] keys are pressed in this
order in the relative level display mode, the
relative level display mode is released. At this
+ime, when the [LRL] key 1s pressed and held, the
CURRENT LEVEL is displayed and relative level
display mecde is set again.

5.2.6 Output level on/off

When the output level is present, press the [SHIFT]
[oFF] keys to turn the output level off, Press the [SHIFT]
[OFF] keys again to turn the cutput level on. The [OFF]

shift key function alternately turns the output level on
and off.

Example:

Setting output level ~30 dBm then turning output off

then on
STEP ACTION : VERIFICATION
1. |oUTPUT | | # 0
LEVEL | - 3 0 MHKz/dgm - dém
OFF LAL 30. 0
The output level is set
to -30 dBm.
- o QUTPUT

surr | |EEL  OFF

3. (B QUTPUT ‘
suer | Lg\;ji. ‘ v 30_0 dBm




Although the output level can be alternately turned on
and off by repeating steps 2 and 3 above, the same setting

{releasing output OFF) as step 3 can be made by the three

types of settings

shown below.

OFF

v

) . Releage using output
T : keys se using ste . .
Release using entry keys i Relea ing P keys setting knob

5

o

i“é

v OUTPUT tiﬁj C;QS

2, LEVEL MHz/dBm

e OFF < RES RES >

o { | i down up

:ﬁ Header key Unii key

@

e Same cperation as . Turn one click left

& changing unit Fress e:.*!!:her key once or right

5’?}19 output tevel can be The second or subsequent Turning the kn:qb past two
F_"_;j directly set by cperating the|stroke setsfnormal operation|clicks sets normal operation
o miheader, numeric, and unit of the step] kevs. of the output lsetting knob.
E M ; 1

O o [keys without performing the
g %release cpexation.

v

- 3 O_O ¢Bm




5.3 3Basic Operations for Modulation

This paragraph explains the general operations for 2aM,
FM, and M modulation, or simultaneous_modulation by
combining AM, FM and ¢M modulation.

The main specifications of the MG3601A/MG3602A for

setting the modulation frequency at fregquency modulation
are. as follows.

Item MGI601A/MGI602A
Internal fixed freguency 400 Hz, 1 kiHz
Internal variable AF oscillator Option 04
Preguency range 20 Hz *to 100 kHz
Minimum resolution 0.1 Hz

Internal modulation frequency accuracy 100 ppm
External modulation freguency
Frequency range (ac couple) 20 Hz to 100 kHz (%1 4B béhdwidth)

Frequency range (dc couple) Dc to 100 kHz (£#1 4B bandwidth)

. FM modulation has the widest range of modulation
frequencies., See paragraphs 1.4, 5.7, and 5.8 for
details on AM and ¢M modulation. This manual assumes
~that option 04 is installed. '

. Unless othérwise ihdicated, AF 0SC refers to the internal
variable AF oscillator.

Note:

If an attempt is made to set a modulation frequency
outside the fregquency range specified beforehand for the
AM, FM, or ¢M, the STATUS LED (Fig. 5-1) comes on.
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L3,

Note: (cont'd)

Input a new HEADER to turn the STATUS LED off.

While the STATUS LED is on, the error code can be
displayed by pressing the [SHIFT] key and holding the
STATUS key down. The FREQUENCY display on the front
panel displays the error cocde.

Outline of the MODULATION section/DATA ENTRY section
Panel operations

This paragraph outlines the key functions of the front
panel MODULATION and DATA ENTRY sections used to set the
AM, FM, or ¢M modulation factor {see paragraphs 5.3.2 and

after for details). Figure 5-12 shows only the part of the
DATA ENTRY section used to set modulation,

. Basic DATA ENTRY section operations for setting
modulation

AM, FM, and ¢M modulation is se+ using the corresponding
header (HEADER), numeric (DATA), and unit (UNIT) keys in
this order. '

The following is an example of setting HEADER » DATA -
UNIT of the DATA ENTRY section shown in Fig. 5-12,

- AM 30% ...... ++.. Setting amplitude modulation 30%
FM 3.5 kHz ...... Setting frequency deviation 3.5 kiz

AF 0SC 100 Hz ... Setting internal variable oscillation
frequency 100 Hz

$M 199 RAD ..., - Setting phase deviation 199 radians



MODULATION section function list and corresponding keys

The relaticnship between the Xey functions of the

MODULATION section and
shown below.

Modulation ON/OFF «-erevsernenan
INT AM MOGE setrseratastnrsnanns
INT FM mOQEe trsesvssassronseones
INT ¢M mode ceevormcatorancnesen

Selecting and setting e
internal modulation fregquency

EXT AM mode  secrcer-- s erenenas
EXT FM mode a4t tu be s B B es ns s
EXT ¢M mode creerresrrvreaaacenes

EXT DC mode tt st A AT Re e e ae e 4

the corresponding key operations is

0

If modulation i on, press to set
MOD OFF . modulation off,
If modulation is off, press to set

! omodulatien on.

This key alternately sets modulation

INT AM Lon and off,
= F""Set using DATA ENTRY |
N7 FM ! section after INT FM. !
N M s G 4 m b m b rm s -

| i
o [}

%a
INT EML s P {lraD / BV
oM
Qa jut 3 [s} =]
FM AF

INT AM INT am A00Hz 1kHz ose -

E Select one.

;—.—.-.—.—.i.-.-.-._.—l‘

h--)-»! Select one. t

b e d b e
a
EXT AM
prosmem——- Ty 1
5 ; Set using DATH ENTRY :
. section aftexr EXT ©M. !
2 AL T T
oM
i i
o [w %
FM
ext FMO | sper || FM RAD/FV
oM Py
3] ] 3]
F
EXT AM EXT ehMA EXT BC

l |

PR e
!

Select one.
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P

® Increasing or decreasing step--
value of modulation factor

# Setting resolution of «v.. ...
modulation factor

MODULATION AM(%J

or

7

B ——

< RES

RE

jad
T SHIFT &

rrrrat——

5 >

or

=]
SHIFT X

—
< RES

Settzng 1 to 2

I HOLE down mwmemt

f -
digits, minimum | FREQUENCY )
AM 199 resolution 1% i
FM(KkHz) -- - Setting 3 digits,i 100 OAF
om RAD pinimum resclu- ! ®
R R M e
- @M(RAD) -~ » Setting gits,,
MOD ouTPUT minimum resoiue- :
tion 0.0t I e M 4 - o cmem
- S iThe modulation frequency |
= = ils set using the DATA !
{ ] f 7 7 IENTRY section as follows S: i
'
n-qﬁ‘ Frequency range H
MO iNPUT | = 20 Hz to 100 kuz !
LR ) T T ._'_.Max:.mum 7 digits, mini-!
gImEN I ! mum resolution 0.1 mx |
= o P T TT t r
HREN NN ® L——jf FOr AF 0SC, read kiz
JALLL] : instead of MHz and Hz :
> L.oinstead of kHz. J
. e aREYEAL O KHz2. | -
e r—— i v Py = .lExampla of using DATA ENTRY section
- ; W #OD OUTPUT: In the internal N I SO -to.set modulation s e e 1 e
! modulation mode, an optional s ;
H wave of 400 Bz, | kB2, or ar ! H i
; OSC (20 Bz te 100 XHz) is : ; AM : % [l
: sutput. In the external mod- S 3 0 Rap /B H
! ulation mode, a signal with ! ; AF ;
! HOD INPUT added is ouzpus. Yo ;
! ITPUt impedance: 600 ! i - i
' ! : Fm 3 e M
4 M MOD INPUT: In the external modu- P! s 5 kHz/dByu |
i lation mode, a signal from dc ! aM FRL !
! 0 100 kBz where neither the H: 1 | ! b
t nor LD lamps light, is applied. . ¥ Hae AM !
| . 13pUE impesance: 600 0 PLL swier 1 0 0 Haimv |
e a3 1 s e wrmemm [ I AE i
MODULAT?ON ! :
; i
i FM % i
il SHIET 1 9 9 RAD / BV
N7, N il oM i
t f
< RES RES > H i
i | L i t
INT MOD | @ [] ] i t
ot | oo || va || ar \  HEADER DATA UNIT |
os¢ A e T - T ks
]
oD - = - rT Qdul.. ...; S, ......_......._...‘ mrmrein
N/OEF EM o iThe n ation factor previously set on the 1
ON/O INT AN [FINT an | [MODCFF gs IMODULATION display, or the AT OSC previously seti
_ mn the FREQUENCY display, can be coenfirmed by [
@ ;os akeung-..n HLADER -+ UNIT, even if the sextings |
&) ) a = a¥e not displaved. In this case, the fkBz} key I i
EXT aM || EXT ;:ﬁ EXT DC f'g" E imust e pressed for the FM UNIT key. f
Lo it T S d
& in adrh..:,oz:, $ADULTANECUS DOJULALLION OF external;
interna) and differens modulation modes is ncssibl; ]
Fig. 5-12 MODULATION and DATA ENTRY Sections

(for Modulation)
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5.3.2

Confirming modulation settings at initial setting

Since the MG3601A/MG3602A can redisplay immediately
after power-on the setting conditions held at power-off,
+he modulation settings held at power-off can also be
redisplayed.

The initial settings can be redisplayed by keying-in
rsecrl [0]f0].

The items related to modulation are as follows.

CENTER FREQ « 2 v vvvvnneeaeeoncsesesannnnnnnneass 1.04 MEZ

MODULATION «.vvvevnnnnns AU [T e OFF
INT MOD OUTBUT . uvevvunveconenenansssscanesons 1 kHz
S 30%
FM e veeeeeesassensosonsessunessensssanesseasess 3.5 KHz
) G PP e . 1 RAD

For CENTER FREQ and MODULATICN among the above
settings, since the MODULATION section is off:

. An unmodulated carrier is output.

Because all parameters of the MODULATION section are OFF
for internal and external modes, pressing the {MOD
OFF] key of the MODULATION section has no effect.

INT MOD OUTPUT... 1 kHz to ¢M... 1 RAD are as
follows.,



M MODULATION section is OFF

I-———- INT MOD OUTPUT-* -1 kHz .—-—-_-l l.__ AM -« 30%

! When the

{

i [INT AM] key
i ig pressed,
L

e or
FT nen wieT T T : ; :
| .
;o [Nt pM/ml ; P is i
i+ key is TR ke selected.!
i ) i H .
i Bressed, L i b ot beme ,
st | FRF e+ 3.5 kHz mwnJ
A
} Q £ M 1 % v : )
i | SHIFT RAD fBY | P
i oM H H
S e s o
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5.3.3

Any one of 400 Hz fixedqd,

1 kHz fixed, or AF 0SC

Switching internal modulation frequency

(20

Hz to 100 kHz) can be selected and set as the internal
modulation freguency.

By assigning A as the MOD ON/OFF and internal
modulation mcde switching block shown in the figure below,
the internal modulation

frequency is set after performing

-m."!‘o modulate at 400 Bz,
" perform the cperations of
block A and then press

the {400 Hz] key.

—-i. To modulate at i1 kHz,
perform the operations of
bleock A and then press

s the [1 kHz] key.

=, T modulate at an
arbitrary fregquency from
AF 0BC {20 Hz to 100 kHz),

perform the cperations of
block A and then press the
the [AF 0SC} key.

The DATA ENTRY section is
used to set the frequency

the operations in block A.
o b o ———— 1 R 1
iPerfom the operations of ['g : : = :
;this block before per-~ INT AM | ==y o | A00MZ :
iforming the operations of i i i
ithe modulation frequency : i H
!switching block. . ! 'R ]
!These keys operate alter- ' eM 1 )':‘ :
‘inately, as follows: INT oM : : TkHz :
|. Wnhen ON, press -+ OFF i i i
t - i i i
i+ When COFF, press - ON i ™ i
i PPy P AF :
! MOD OfF | = — :
i ' ! I 0s¢ i
s ! i i
b i s Y S J | A T, 4
A B
‘ value.
MOD ON/OFF and internal meéulation Spe]- Modulation frequency

" mode switching block

switching bleck

Since the required modulation frequency is selected in
the modulation freguency switching block, MOD ON can be set
ané the previously selected modulation freguency
automatically set again by pressing any key in block & if

modulation freguency 400 Hz, 1 kHz, or AF OSC is selected
before MOD OFF is set,



Therefore, to use the previcusly selected modulation
frequency again, the modulation frequency switching block
operations are not reguired. If MOD OFF status is

currently set and MCD ON is to be set next, the modulation
parameter settings are as follows.

e r ters to ke : D OFF] kxey. The previcusly set
set are the same as parameters are set again.

those sat before
MOD CFF is set

The parameters toc be : Press the [INT AM] key for AM..
set are not the same Press the [INT FM/¢M] key for FM, or press the
as those set hefore [INT FM/¢M] key for ¢M.

MOD OFF is set If the modulation freguency is to be changed,
press the [4C00 Hz] key for 400 Hz, or press the
[l kBz] key for 1 XHz.
Press the [AF 0SC] key for AF 0SC, and use the
DATA ENTRY section to set the frequency value.
If the freguency value has already heen set using
secticn, pre the [AFP 08C] key.

If the settings are INT FM 1 kHz and FM 3.5 kHz
{(frequency deviation 3.5 kHz) before MOD OFF is set, the
settings are changed to INT FM 400 Hz from the MOD OFF
status. The processing flow is shown below.

There are two methods for setting the status shcwn
above, as shown in the processing flow bkelow. .

1. Pressing [MOD CFF] key to start (MOD OFF start)

2. Pressing [INT FM/gM] key to start (INT MOD start)



Settings bhefore MOD DFF

- ————— |
r . r |
i i H i
i i H t
I 1 H H
T 13 ] i
t 3 | i
] i i
; =3 MOD OFF | r—3mt
[ G [ : ! 1
1 EM i
H
Pt BV 2004z kHz | : :
i 1 i i
i | i i
| S, AR | R 4

( MOD OFF Start) (sz MOD start )
N N

E Press the : ', ‘Press the :
i [MoD oFF] ' i [INT FM/¢M] i
t I | i
: key. ! i key. :
" " i

ML m s — ] ........... -t . - ]t-umb- ..... -l

Redlsplays.ng setting ccnd1t10n5

P, SO \
A

i i
! i
i i
i i
. i
] i
;= o ) i
LA I T TkHz | !
} 3 If the internal modulation
................ v d mode {AM, FM, ¢M) is not
Switching and sett;mg* changed as a result,
on £ enc
modulati rlgzqu A R <STEP 1>
i i Press the [MOD OFF} key
! Press the : and redisplay ths previcus
E {400 H2] key. ; setting conditions.*
i i

<STEP 2> \ 2
{Tc switch and set the
modulation frequency,
select [40C Hz), [1 kBz],
or [AF nscl.

* Select the INT MOD start
method if the internal mod~
ulation mede is to be
selected frow AM, FM, or #M
regardless of the previous
setting conditions.

Fig. 5~13 <Changing the Modulation Frequency from
1 kHz to 400 Hz
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T

The kev operations of the modulation freguency
switching block for step 2 shown in Figure 5-~13 are shown

belcw. (The solid square (M) indicates that the key lamp

of the selected frequency is on.

The open sguare ([

indicates that the key lamp cof the unselected frequency is
off.) The key lamps before the keys are operated are
[400Hz) OFF, [1kHz] ON, and [AF OSC] OFF.

=) ® 1 o
' AF
400Kz 1kH2 oo
STEP ACTION VERIFICATION
Press the n = = { apoHz} ON
1. 33
{400Hz] -* 400Hz 1kHz 0s¢ [1kHz ] OFF
key.
Press the 9 X H [ atoHz} OFF
2. 40CH TXH AF
[tkHz] _’ z : os¢ [1kdz}oN
key. .
[a] n "1 y
press the : [ ar osc) ON
3. AF
[AF 0sC] w—p> aoorz | e 11 osc [ tk#z} OFF
reay.
Press the : o " o [ Af D5c] OFF
&, AF
[ 1kiz] m—- A00Hz 1kHz o k] ON
key.
- [ » :
5 Press the . ) AR [ aooHz} ON
. —> H
{4008z ] 00Hz tkriz 0sC [ 1kHz] OFF
key.
Notes:

1. Keys that are currently ON are not turned OFF when

pressed.

Although the six keys of the MOD ON/OFF section
operate like this, the three keys of the INT MOD
OUTPUT section operate differently.
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Notes: {(cont'd)

That is, if either of the INT MOD OUTPUT sectien keys
that are OFF is pressed, the key will be turned ON
and the keys that are currently ON will be turned
" OFF. Therefore, except for initial status exXplained

in paragraph 5.3.2, one of the three keys will always
be CN.

2. [AF 08C] of the MG3601A/MG3602A is option 04, IFf
option 04 is not installed, [AF 0SC] cannot be
selected.

5.4 Modulaticn ON/OFF Operations

This paragraph explains how to select modulation mode
and switch the MCDULATION displays based on MODULATION
ON/OFF.

5.4.1 MODULATION ON/OFF using [MOD OFF] key

(1) MODULATION ON

Press the [MOD OFF] key to turn modulation cn.

The mode selected immediately before

MOD OFE modulation was turned off is seth. '

The internal medulation freguency is set in
the same way.

{2) MODULATION OFF

Press the [MOD OFF] key to turn modulation off.

The MODULATION display and the [400 Hzl,
MOD OFF ‘ {1t k#z], [aAF osc}, [znT aMm], [EXT amM],

: [INT TM/EM], [EXT ¢M/gM], and [EXT DC] LEDs
are cleared,

Note:

The [ A1, [ v ], [<RES], and [RES>] keys of
[MODULATION] are disabled when modulation is off.
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5.

4

.2 MODULATION ON/OFF using the modulation mode selection

keys
{1} MCDULATION ON

Press one of the modulation mode selection keys
(INT aM], [EXT aM], or [INT FM/4M] to turn modulation

on.
[~ The internal modulation frequency selected
INT AM immediately before modulation was turned

off iz set.

(2} MODULATION OFF

Turn [INT AM], [EXT AM], [INF FM/¢M1 and
(EXT FM/¢M] off to turn modulation off.

] ful 7 "]
£ M FM
ON INT AM EXT AM INT o EXT oM
] a o g " All selected modes are turned off.

OFF | | vt am | lext am | it Em EXT ‘;m
The MODULATION display and the
[400 Bz}, {1 x8z}, and [AF ©sC]
LEDs are cleared.

Note:

The [ A 1, [ v ], {<RES], and [RES>] keys of
[MODULATION] are disabled when modulation is off.

{3) Prchibited combinations of modulation modes

When external and internal modulation are
combined, AM and AM combinations and ¢M and FM
combinations are prohibited. That is, the following
five combinations are prohibited. All other
combinatiogs, however, are allowed.

-

<



(4)

Pronislitea
combirations

and [EXT am!--

and [INT ¢M}--

and [EXT ¢M]-

4.[INT #M] and [EXT #M] -

and [EXT gml.

Note:

When {[INT FM/¢M] cr [EXT FM/¢M) is on, the data set
after is effective. ’

Selecting the modulation modes

Table 5-1 lists all possible moades that can be’

selected using the [INT AM], [EXT aM1, [INT FM/¢EM],
and [EXT FM/¢M] keys.

Lines 1, 2, and 6 are used to illustrate how to
read the table. '

{a} Selecting MOD OFF of line 1

Since MOD OFF of the MODULATION section is

selected, the MG3601A/MG3602A is set 4o the MOD
OFF mode.
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At thig time:

. When the

[IRT AM] key of column 1 is pressed,

the MG3601A/MG3602A is set to the INT AM mode.
Set the MOD OFF mode sgain.

. When the

[EXT 2M] key of column 2 is pressed,

the MG3601A/MG3602A is set to the EXT AM mode.
Set the MOD OFF meode again.

. When the
prassed,
FM mode.

. When the
pressed,
FM mode.

Note:

[INT FM/$M] key of column 3 is
the MG3601A/MG3602A is set to the INT
Set the MOD OFF mode again.

[EXT FM/¢M] key of column 4 is
the MG3601A/MG3602A is set to the EXT

When selecting the column, set the line as
indicated in the table. Set the other lines
and columns in the same way. In the zbove -

axamplés, set the MOD CFF mode before selecting
coclumns 2 and 3.
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(1)

- When the [INT AM] key of column 1 is pres:

Selecting INT AM of line 2

Since INT AM of the MODULATION section isg

selected, the MG3601A/MG3602A is set to INT aAM
mode.

At this time:

. When the [INT AM] key of column is pressed, +the

MG3601A/MG3602A is set to the MOD OFF mode,
Set the INT AM mode again.

+ When the [EXT aM] key of column 2 is pressed,

the MG3601A/MG3I602A is set to the EXT AM mode.
Set the INT AM mode again.

When the [INT FM/¢M] key of column 3 is

pressed, the MG3601A/MG3602A is set to the INT
AM and INT FM modes.

Set the INT AM mode again.

- When the [EXT FM/¢M] key of column 4 is

pressed, the MG3601A/MG3602A is set to the INT
AM and EXT PM modes.

Selecting INT ¢M of line 6

Key-in [SEIFT] [4M)} [RAD] in the INT FM mode and
set the MG3601A/MG3602A to the INT ¢M mode.

At +his time:

1,
the MG3601A/MG3602A is set to the INT AM & -
INT #M modes.

Set the INT ¢M mode again.
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(5)

. When the [EXT AM] key cof column 2 is pressed,

the MG3601A/MG3602A is set to the EXT AM and
INT M modes.

Set the INT ¢M mcde again.

. When the [INT FTM/éM] key cf column 3 is

pressed, the MG3601A/MG3602A is set to the MOD
QOFF mode.

Set the INT ¢M mode again.

. When the [EXT FM/¢M] key of column 4 is

pressed, the MG3601A/MG3602A is set the to INT
oM and EXT ¢M modes.

[EXT DC] key

One or both of the [EXT AM] or [EXT FM/4M1 kevys
must be ON to select the [EXT DC] key. It cannot be
individually selected. The [EXT DC] key is auto-
matically turned OFF when both the [EXT AM] and
TEXT FM/¢M] keys are OFF.



Table 5-1

Selecting Mode Using [INT aAM],
[INT FM/¢M], and [EXT FM/¢4M] Keys

LEXT aM],

L3

B
? i i x
gggration y " y .
Selectioh- INT AM EXT AM INT Zm EXTZm
sTatus
MGOD OFF INT AM EXT aM INT FM EXT ™™
INT AM HOD OFF EXT XM INT AM,INT FM |INT AM,EXT ¥M
EXT AM INT AM HOD OFF EXT AM,INT FM |EXT AM,EXT FM
INT FM INT AM,INT FM | EXT AM,INT FM | MOD OFF INT F¥,EXT FM
EXT FM INT AM,EXT PM | EXT AM,EXT FM | INT FM,EXT PM |MOD OFF
INT @M INT AM,INT @M | TX? AM INT @M | MOD OFF INT OM,EXT 2K
EXT oM INT AM,EXT @M | EXT AM,EXT @M | INT OM,EXT @M |MOD OFF
INT AM . INT FM | IRT FX EXT AM,IRT FM | INT AM INT AM,INT FM,
’ : EXT FM
INT AM  EXT M | EXT FM EXT AM,EXT PM | INT AM,EXT FM, | INT AM
' INT FM
INT AM . INT @M | INT &K EXT AM,INT @M | INT AM INT AM,INT @M,
' ' EXT OM
INT AM . EXT @M | EXT @¥ EXT AM,EXT &M | INT AM,EXT @M | INT AM
' INT ON
EXT AM . INT FM | IXT BM INT FM | INT FM EXT AM EXT AM,INT FH,
' E¥T FM
EXT AM EXT FM | INT AMEXT FM | 2XT FM EXT AM,EXT FM, | EXT AM
' INT FM
EXT AM . INT oM | IRT BM, INT @M | INT oN EXT M EXT AM,IRT @M,
! EXT @M
EXT AM , EXT @M | INT AM,EXT @M | EXT oM EXT AM,EXT O, |EXT AM
! INT oM
INT FM EXT FM | INT AM,INT FM, | EXT AM,INT FM | EXT FM INT FH
' EXT FM EXT FM
INT @M EXT @m | IRT AM,INT @M, | EXT AM,INT @K | EXT @M INT 23
’ EXT O EXT &M
INT AM, INT FM, | INT ¥M,EXT FM | EXT AM,IKT FM, | INT AK,EXT FM |INT AM,INT FM
EXT FM EXT FM
INT AM, INT @M, |INT @M, EXT @K | EXT AM,INT ©M | INT AM,EXT ©M | INT AM,INT OM
EXT oM EXT oM
EXT AM INT FM, | INT BM,INT FM, | INT FM,EXT FM | EXT AM,EXT FM |EXT FM,INT M
EXT FM BXT M
EXT AM,INT @M, | INT AM,INT @M, | INT OM,EXT @¥ | EXT BM,EXT @M |EXT AM,INT OM
EXT M EXT OM

.®* The LED is on pefore the key is pressed in the selected status.
¢ff wnen the key is pressed.

(This also applies to Tables 5-2 and 3-3.}
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5.4.3 Turning modulation on and selecting modes using [AM],
(FM], and [gM] keys

(1) Mcdulaticn is turned on when data is set using the
faM], [FM]1, and [gM] keys

o The AM mode is turned on, and the internal
A 4 0 RAQ/PV modulation frecquency immediately before the
AF modulation was turned off is reset.
OR
AM R:%/LV.
AF

The AM mode is turned on, and the intrnal
modulation frequency immediately before the
modulation was turned off is reset

{2) Selecting meodes

(a} Using ENTRY keys to select mode (at MOD ON)

Table 5-2 lists the changes in the modulation
modes when one of the modes is on and the ENTRY
keys are used to select a mode.

Lines 1 and 3 are used o illustrate how to read
the table.

{£) Selecting INT AM of line 1

Since INT AM of the MODULATION section is
selected, the MG3601A/MG36C2A is set to the
INT aM mode.



At this time:

. When the [AM] [%] keys of ceolumn 1 are

pressed, the MG3601A/MG3602A remains in
the INT AM mode.

Set the INT AM mode again.

. When the [FM] [kHz) keys of column 2 are

pressed, the MG3601A/MG3602A is set to the
INT AM and INT FM modes.

Set the INT AM mode again.

. When the [SHIFT] [4M] [RAD] keys of column
3 are pressed, the MG3601A/MG3602A is set
to the INT AM and INT ¢M modes.

Note:

When selecting the column, set the line as
indicated in the table. The relaticonship
of the subsequent lines and columns is the
gsame. In the above examples, set the INT
AM mode before selecting columns 2 and 3.

Selecting. INT FM of line 3

Since INT FM of the MODULATION section is

selected, the MG3601A/MG3602A is set to the
INT FM mede.

At this time:

. When the [AM] [%] keys of column 1 are
pressed, the MG360I1A/MG3602A is set to the
INT AM and INT FM mcdes.

Set the INT FM mode again.



. When the {FM] [kHz] keys of column 2 are
pressed, the modulation mode of the
MG3601A/MG36028 remains unchanged,

. When the [SHIFT] [#¢M] [RAD] keys of column

3 are pressed, the MG3601A/MG36022 is set
to the INT ¢M mode.

w
|
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Table 5-2 Selecting Mode Using ENTRY Keys
{MOD ON}
Key AM set FM set gM set
operation -
% . 9
Selection AM RAD /i“’ i kizimy | || oswer ] EM T AR / Av
status AF Al M

INT AM No change INT AM,INT PM IRT AM,INT OM

EXT AM No change EXT AM,INT FPM EXT AM,IRT O

INT FM INT AM,INT FM No change INT OM

EXT FM INT AM,EXT FX No change EXT OM

INT &M IRT AM, INT OM . IRT FM No change

EXT @M INT AM,EXT oy EXT FH No change
INT AM, INT FM Ne change No change INT AM,INT OM
INT AM, EXT FM No change No change INT AM,EXT OM
INT AM, INT 2M No change INT AM,INT FM No change
INT AM, EXT 2M No change INT AM,EXT ¥H Ne change
EXT AM , INT FM No change No change EXT AM,INT OM
EXT AM, EXT FM No change No change EXT AM,EXT &M
EXT AM, INT oM No change EXT AM,INT FM Ro change
EXT AM, EXT M No change EXT AM,EXT FH - No change
INT EM, EXT FM IRT AM,INT FHM, No change IRT M, EXT OM

EXT FM
INT &M, EXT oM IRT AM,INT 2N, IRT FM,EXT FH No change
EXT OM '

INT AM, INT FM, No change- No change INT AM, INT OM

EXT FM EXT OM
INT AM, INT &M, No change INT AM,INT FM -No change

EXT ot ‘ ' EXT FM
EXT AM, INT FM, No change No change "EXT AM,INT @M

EXT FM EXT oM
EXT AM,INT @M, No change EXT AM,INT PM No change

EXT @M : EXT FM

P



p—

Using ENTRY keys to select mode {(at MOD OFF)

Table 5-~3 lists the modes selection using the
ENTRY keys {at MOD CFF).

Lines 1, 2, and 4 are used to lllustrate hbw to
read the table.

(1}

(ii}

Selecting all OFF of line 1

MOD OFF of the MODULATION section is set,

and the status immediately before MOD QFF is
MOD OFF.

At this time:

. When the [AM] t%] keys of column 1 are
pressed, the MG3601A/MG3602A is set to the
INT AM mode.

Set the MOD QFPF mode again.

. When the [FM] [kHz] keys of column 2 are

pressed, the MG3601A/MG3602A is get +d the
INT FM mode,

Set the MOD COFF mode again.
. When the [SHIFT) [gM] [RAD] keys of column

3 are pressed, the MG3601A/MG3602A is set
to the INT ¢M mode.

Selecting MOD CFF (INT AM preceded
immediately) of line 2

MOD OFF of the MODULATION section is set,

anéd the status immediately before MOD OFF is
INT AM.

At this time:

. When the [aM] [%] keys of column 1 are
pressed, the MG3601A/MG3602A is set to the
INT AM mode.

Set the MOD CFF mode from INT AM again.
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(iii)

. When the [MF] [kHz] keys of column 2 are

pressed, the MG3601A/MG3602A is set to the
INT FM mode.

Set the MOD OFF mode from INT FM again.

. When the [SHIFT] [(éM) [RAD] keys of column
3 are pressed, the MGI601A/MG3602A is set
to INT ¢M mode,

Selecting MOD OFF (INT FM preceaded
immediately) of line 4

MOD OFF of the MODULATION section is set,

and the status immediately before MOD OFF is
INT FM.

At thisg time:

» When the [AM] [%] keys of column 1 are
pressed, the MG3601A/MG3602A is set to the
INT AM mode.

Set the MOD OFF mode from INT AM again,

- When the [FM] [kHz] keys of column 2 are
pressed, the MG3601A/MG3602A is set to the
INT M mode,

Set the MOD OFF mode from INT M again.

- When the [SEI?T] (#M] [RAD] kevs of column

3 are pressed, the MG3601A/MG3602A is set
- to INT ¢M mode,



Table 5-3 Selecting Modes Using ENTRY Keys
(MOD OFF)
Key AM set M set oM set
cperation -
Selec- % %
tion status cud [ P Y SRR [ Y | P nslb oV
oAF ekl oM
at MOD OFF
All OFF INT AM INT FM INT OM
INT AM INT AM INT FM INT OM
EXT AM EXT AM INT FM INT @M
INT FM INT AM INT FH INT @M
EXT FM INT AM EXT FX INT OM
INT oM INT AM INT FM INT O¥
EXT oM INT AM INT FM EXT OM
INT-AM , INT FM INT AM INT FH . INT @M
INT AM, EXT EM INT AM EXT FH INT 2M
INT AM,INT oM INT AM INT FM IRT OH
INT AM , EXT &M INT AM IRT FM EXT OM
EXT AM, INT FM EXT AM INT FH INT oW
EXT AM, EXT M EXT AM TXT FM INT O
EXT AM, INT &M EXT AM INT FM INT @M .
EXT AM, EXT oM EXT AM INT FM EXT 2K
INT FM,EXT FM | INT AM INT FY,EXT TM INT oM
INT @M, EXT @M INT AM IRT FM INT @M,EXT OM
INT AM, INT FM
' y NT AM INT F
Ay 1 M,EXT FH INT OM
INT AM, INT 2M
! ' IRT AM INT F
EXT oM M INT OM,EXT @M
EXT AM,INT EM, | gyr am INT FM,EXT FM INT oM
EXT FM
EXT AM, INT @M
' ’ EXT AM INT
EXT oM M INT OM,EXT BM
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5.4.4 MODULATION display at simultaneous modulation

At simultaneocus modulation such as AM-FM and AM-gM,
the MODULATION display displays the data of the mode
selected later., 1In the following examples, the modulation
frequency is internal modulation frequency 1 kHz.

Examples:

STEP ACTION VERIFICATION

Confirming the AM + BAM-FM + AM set values

LS
1. AM 5 RAD j’;;v ™ "
AF

1kHz INT AM 4— INT AM ON

AM
2. FM 3 kHz/dBp FM

ad 3.00

INT FM (- INT FM ON

% : AM %
3. AM RAE / BV 251 5

AM OFF after confirming the AM~gM + AM set values

4. mSHiFT FM 4 RA:/E}/PV ,AM 4 00

am 2 “ RAD

s AM %
R | o 5

=
6. INT AM o 4.00 RAD
' =
INT &M 4— INT AM OFF
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(cont'd)

STED VERIFICATION
Restoring FM 3 kHz ~ restering AM-FM + restoring AM-gM
7 ™ kHzidBy mo 3,00 we
2M
=] AM %
8. INT AM FM 5
u
INT FM (" INT FM ON
z % AM
9 FM /}:V
SHIFT — RAD oM 4.00 RAD




5.

Setting AF OSC Frequency (20 Hz +to 100 kEz)

Since 400 Hz and 1 kHz are fixed among the internal
modulation frequencies, 400 Hz or 1 kHz modulation can be

applied simply by pressing the corresponding [400 Hz] or
[1 kHz] key.

Since the AF 0S8C frequency can be set beforehand to a
value from 20 Hz to 100 kHz by using the DATA ENTRY
section, modulation at +he set frequency can be applied
simply by pressing the [AF 08C] key.

The freguency of the internal modulation variable
oscillator can be set, or the modulation fregquency read,
for the MG3601A/MG3602A, as follows:

1. Setting itnernal modulation frequency at keyboargd
2. Setting internal modulation frequency using TUNE knob
3. Setting internal modulation frequency using step keys

4. Reading internal modulation frequency when carrier
frequency set

Note:

The main difference between the lntevnal modulation
frequency and the carrijer frequency operatlons is that,
for the modulation frequency, the [FRL] key cannot be
used to display the relative frequency. When the
modulation frequency is displayed by the FREQUENCY
display, the operaticn required to display the relative
frequency using the [FRL] key sets the relative frequernc
display for the carrier frequency currently not displava
and automatically releases the AF OSC frequency display
mede. This is known from the fact that the carrier
frequency is displayed by the FREQUENCY display when
the [SHIFT] [FRL] keys are finally operated and *he
relative freguency display mode is released.

cY
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.5.5.1 Reading modulation fregquency when carrier frequency
set¥
gince the FREQUENCY display is used to display the
carrier frequency and the internal modulation variable
oscillator freguency, the modulaticn freguency can be read
by the following method when the carrier frequency is set.

To return to the set internal modulation frequency
display while the FREQUENCY display is being used as the
carrier frequency display, press the [SHIFT] [AF] keys and
then press one of the unit keys [MHz], {kHz], or [Hz].

Example:

Setting carrier frequency 510 MHz then returning to
previously set medulation frequency 23 kHz display

TEP ACTICN VERIFICATION

CENTER

@[ 1 | [ 570 000000

Hz

- \
Pl A.F
MHz kHz
Press one
3. |MHzidam| | kHzcBy | | Humv e of the 23 000. OAF
) unit kevs. .
] MHz  kHz :

* P read the internal modulation frequency unit on the FREQUENCY display,
replace MHz with kHz, and kHz with Hz.

’






5.5.2

Setting internal modulation freguency from kevboard
{DATA ENTRY)

The internal modulation frequency is set by operating
the header (HEADER) keys, numeric (DATA) keys, and unit
(UNIT} keys in this order. As shown in Fig. 5-14, these
keys are located in the DATA ENTRY section on the front
panel. This paragraph eXplains the keys that are usged for
internel modulation frequency variable setting.

- MGI601A/MGIB02A _—1""““1 To execute the functicns written

in blue on the bottem half of +he

] key tops of the front panel
cperation keys, press the [SHIFT)

e d

key and then press the key with
NN the reguired function. (This is

ILLLY
BEENN
ENEER

9 "~called the shift kev function.}

f=——-~——#& The [ENTER FREQ] key is the header
key for setting the carrier

freguency.
_ DATA ENTRY .
Tne [AF] key %s the header key

for setting aAF.

SHIFT

CENTER

FREQ
e 7 8 g MHz/d8m r—*l The four unit keys form a column

on the right. These keys are

L
SPCL

QUTPUT used to set the freguency or

LEVEL 4 [ § kHz/dBy cutput level unit. The unit used

STATUS QFF depends on the header key. The

unit key, when pressed, completes

RECALL AM

data entry.

STORE

1 2 3 Hzimv
AF [~ The 1l numeric kevs are 0 to 9

; and [-]. (The asterisk (+*] to

RTL

ADRS

o hd - RAD and the number sign {#) to the
oM FRL LRL left of the negative sign are not

. & % : the left of the decimal point
FM /&v

ralated to the operations of the

xeys.}

I ] L. ]

Eeader keys Numeric keys
{HEADER) (DATA)

The [AF] key is the internal
modulation frequency variable
setting header key.

Unit _J
keys
{UNIT)

F

ig. 5-14 Sgetting Using Reyboard (Numeric and Unit Keys) )






Example:

Setting 12.3 kHz

PROCEDURE
| - .
SHIFT AM . 0 1 2 3 | |Mhwdsm
AF eRL : .
g . 1
SHIFT AM 1 2 — 3 (]|.0 kHz/dSy
AF FAL :
ja]
SKIFT AM 1 2 3 0 0 Heimv
AF
i ] ] : I | ]
Header keys Numeric keys Unit keys

{HEADER) .- {DATA) {UNIT}

N
£

3

To indicate whether AF data is being entered, AF is
displayed on the right of the FREQUENCY display.
During data entry, the fixed decimal point (100 Hz and 10
Hz digits) and input decimal point are displayed. When
data entry 1s complete, (when the unit key is pressed) the
decimal point is positioned at the 1 Hz digit and the
keyed~in modulation frequency is displavyed.

The modulation frequency is preset as the display
value until changed to another value. Pressing the
MODULATION section [AF 0SC] key, modulates the carrier
frequency. ‘

The data displayed by the FREQUENCY display changes
according to the key operation steps as shown in the column
on the right below.
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5TEP ACTION VERIFICATICN
1 .' o |

SHIFT T: 7 'A" F

MHz2 kHz
2. 1 2 ‘F;L 3 4 12;34 nA-F

‘ MHz kHz
3. | kHzidBp 12 340. OAF

MHz kHz

Notes:

If any of the three settings of the header, numeric, or
unit keys is omitted, or if a key not used to set the

frequency is pressed, the previcusly-set fregquency is
displaved.

1.

When operating the header and unit keys, the
FREQUENCY’display displays AF when the header key
is pressed. When the unit key is pressed, the
FREQUENCY display returns to the previous freguency
display (12.34 kHz in this example).

When the header and numeric keys are pressed, data

.entry status is set so that a new frequency can be

set. By keying-in [AF] (5] [6] [7], for example,

- the previous frequency display is cleared (12.34

kHz in this example) and 567 is displayed.






Notes: {cont'd)

3. Data entry is completed when the unit key is
pressed after the header and numeric keys,
If a key other than a unit key is pressed, however,

the previous frequency (12.34 MHz in this example)
is displayed,

4. If the [SHIFT] key is pressed after pPressing the
header and numeric keys, the value.input by the
numeric keys is displayed.

When the key for the required shift function is
pressed, the previous frequency (12.34 kHz in this
example} is displayed.

5.5.3 Setting AF 05C modulation freqﬁency using TUNE knob
{TUNE)

The TUNE knob (Fig. 5-15) continuously varies and sets
AF 05C modulation frequencies.

By using the [SEIFT] and [RES>], or [SHIFT] and [<RES]
keys and setting the resolution for any ¢f the digits from
0.1 Hz to 10 kHz beforehand, the TUNE knob can be used to

continuously vary the output of the -frequency at the set
resolution.

The [TUNE] key, [SHIFT] key, [<RES] key, [RES>] key,
and TUNE kncb can be used when the starting point of the

frequency for continuous variation is set at the keyboard,






# Press the [TUNE] key to set the
TUNE mede. When the resolution
has been set using the [SHIFF}
[rRES>], or [SHIFT] [<RES] keys,
the TUNE knob can be used to vary

FREQUENCY

e

> [\

a = the AF 0SC modulation frequency
v TUNE SHIFT AM continuously at the set resolu-
< RES RESET RES > AF tion intervals.,

e ] Pressing the {SHIFT] and [RESET]

keys,

CENTER . * Returns te the value set im-
FREQ . mediately after TUNE mode is set.
AF FaL # Fress the [A] Xey to increment

the carrier frequency or AF OSC

0 MRz/dBm modulation fraquency at equal
intervals,

TUNE Knob S. —# Press the [SHIFT] [RES>] keys to
kHz/dBy | set the resolution of the carrier

frequency or AF 0OSC modulation
frequency from the high-order

9 digit to low-order digit.

HzimV ™ Press the [V] key to decrement
the carrier fregquency oxr AF OSC
frequency at equal intervals.

-
L d

~——# Press the [SHIFT] [<RES] keys to

iy EiMEN|EEEEMR]EER set the resclution of the carrier
® | BN 1 3 011 irequency or AF 0OSC modulation
AEEN 9 L Ll @ ol ‘ frecuency from the low-order
AL obedol bl digit o high-order digit.
MGIE01A/MGE3B02A

Fig. 5-15 Setting AF OSC Modulation Frequency Using
TUNE Knob






Zxample:

Setting freguency to 465.5 Hz then changing freqguency

at 0.1 Hz minimum resolution

at the 0.1 Hz digit blinks once.

down _ up

STER ’ ACTION VERIFICATION
1 o
. SHIFT AM 4 g 5 The cutput frequency iz set
“AF to 465.5 Hz,
" .
P _465.5AF
MHz kHz
2. o "
TUNE TUNE TUNING 1is set to
RESET RESET ON. The [TUNE}
key lamp lights,
3. 5 = . ¥ The [SHIFT] key lamp
‘ SHIFT LA ﬁ Press tbe [RES>] SHIFT | lights while the
RES = Key until the [RES>] kev is
value at the 0.1 pressed b4
Hz digit is - i
cleared. ¥
465. AF
MHz KHZ
: 5 _
4. Release the [RES>] key when the value The [SHIFT] key lamp

SHIFT | gces cff and 0.1 Hz
minimum resclution

is get.

465.5AF

MHz H

Turn the knob clockwise to
increase the frequency at
0.1 Bz resoclution. Turn it
counterclockwise to
decrease the frequency at
C.1 Hz resolution.

Modifying resolution, releasing TUNE mode, and setting
the frequency again when the TUNE mode is started are

axplained next.



{1)

Modifying resolution

To centinuougly vary the frequency using the TUNE

knob, first set the MG3601A/MG3602R to the TUNE mode.

{The [TUNE] key lamp is on. If it is not on, press
the [TUNE] key.)

. Use the [<RES] or [RES>] key to set or éhange the
resolution interval.

. Press the [SHIFT] key and then press the [<RES] or
[RES>] key until the desired resolution is obtained.

. The resclution must be able to be set to 10 kHz, 1
kHz 100 Hz, 10 Hz, 1 Hz, or 0.1 Hz.

The above procedures are illustrated below.

TUNE mode is set in step 1 and the resclution is
set in step 2 a or b.

STEP ACTION VERIFICATION
1. @ = press the [TUNE] key to "rune | e [TUNE] key lamp
TUNE Y : emai i1
—— set the TUNE mode. “RESE| IEpains on unt
RESET j I the TUNE mode is
released.
The previcusly-set resolution
digit, for example 10 Bz, :
blinks QIICE , S ———
.
12 345.6AF
MHz kHz
2. 2. Setting the low~order digit + high-order digit
. (-- Confirw that the [SHIFT]
a ) +h <RE : key lamp is on. The
SHIFT ﬁ ]P{I:EESS 2 {h sl SHIFT digits go off and then
< RES &y untl. the . . come on as indicated by
value at the digit . the arrows helow.
of the desired
resolution is '
cleared. ot e o
12 345.6AF
MHz kHz




{cont'd)

STEP ACTION - VERIFICATION

3. b. Settinq'the high-order digit + low-order digit

Confirm that the [SEIFT]

]
=] AN Press the [RES>] - €xey lamp is on. The
SHIFT | 3

key until the digits go off and then
RES >

value at the digit come on as indicated by
of the desired _ the arrows below,
resolution is l I
cleared.

12 345.6AF

Mz kHz

{(2) Turning TUNE mode off

Press the [TUNE] key to turn the TUNE mode off.
The [TUNE] key lamp goes off to indicate t+hat the TUNE
mode has been turned off.

l -1 . .
TUNE Press - goes TUNE TUNE mode is turned off.
RESET of £ RESET
Note:

When the TUNE mode is turned off, the resolution at
that time is stored. Resolution is reset when *he
TUNE mode is turned on again.
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(3) Resetting TUNE mode start frequency

When the [TUNE] key is pressed with the lamp
currently off and the lamp comes on, the start
frequency (12.3456 kHz for example) can be
continucusly varied using the TUNE knob to
another freguency (12.3666 kHz for example).

The start frequency can be reset using either of
the following two methods,

(1) Setting frequency at keyboard
(2) Pressing [SHIFT] [RESET] keys

The second method is simpler,

n

R .

12.3666 kHz— SHIFT TUNE —+12.3456 kMz:+ ++ When the [SHIFT] key is pressed,

RESET the fregquency is still 12.3666
k#z, and the [SEIFT] xey lamp
lights. When the {RESET) key i.
pressed, the [SHIFT] key lamp
goes off and the fraequency is
set to 12.3456 kHz.

In the TUNE Mode, therefore; +he modulation

frequency can be set according to the intended use, as
follows: '

1. Continucusly variable setting of the frequency
.. Setting using the TUNE knob.

2. Setting the frequency immediately after the TUNE
mode ... Using the [SHIFT] [RESET] keys

3. Betting an arbitrary frequency after continuous

variation.. Setting the frequency from the keyboard
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5.5.4 Setting AF 0SC meodulation frequency using step keys

As shcwn in Fig. 5-16, the [ 7 and [ A ] keys are
used to step~down or step-up the frequency by AF steps,

W The {A] key increments (step up)
the carrier frequency or AF 0S¢
FREQUENCY frequency by AF steps.

3% The [V] key decrements (step

‘ e -
x TUNE ﬁ :r. . “E down)} the carrier frequency or
< RES RESET RES > _L_” SHiET t"‘"‘“‘“"“""‘“’“ AF 0SC frequency hy AF steps.
1 i
3 i
!
: ! # The [SHIFT}, [AP], and headexr
E CEQI;‘%R L]t o keys must be pressed in this
: ~ ! order before stepping the
L____hf”____" AL frequency up or doww by AF steps,
t] MHz/dBm
§
kHz/dBp
9
Hz/my

- 1| ] ]
=fu wlani[awxuaulunn
0 |3} |
ojixn @ sl @ |

MG3I8QIA/MG3602A

Fig. 5-16 Setting AF 0SC Modulation Freguency
Using Step Keys
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The step value AF is set using the [SHIFT], [AF],
numeric and unit keys in this order.

. The AF upper limit is 99.999 kHz.

. The AF lower limit is 0.1 Hz.

. The interval between the upper and lower limits of AF
is set in multiples cof 0.1 Hz resolution.

Therefore,

for setting AF =

12.5 Hz 1s actually set.

Example:

12.56 Hz, fof example,

Setting frequency to 465.5 Hz as center frequency, then

increasing and decreasing frequency by 100 Hz steps

STEP ACTICN VERIFICATION
oE The output £ i
AM The outpu requency. is sat
SHIFT S 4 & 3 to 465.5 Hz.
—e ] 5 || 465.5AF
FRE
‘ MHz kHz
2, 9 CENTER B <_;?he [SHI?T} key lamp
FREQ 1 ) SHIFT is on while 1 kEHz
SHIFT AF J is being set.
100 -
. MHz kHz
3. .‘_ Press the unit key.
Hz/mV Settlng AF = 100 Hz is 465n 5AF
completed. MHz kHz

This completes preparation
for stepping the frequency
up/down in 100 Hz steps
with 465.5 Hz as the
reference frequency.




(cont'd)’

STEP

ACTION

VERIFICATION

RES >

< RES

4\1— Press the [A] key once.

« Press the [Vv] key once.

565.5AF

MH Hz

465.5 Hz is increased by
100 Hz.

465.5AF

MH kHz

565.5 Hz is decreased by
100 mz.
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5.6

Setting FM Modulaticon

This paragraph explains how to set frequency deviation
of FM modulation for the MG3601A/MG3602A. The frequency
deviation can be set as follows:

1. Setting fre@uency deviation at keyboard
2. Setting frequency deviation using step keys

In the FM INT mode, the internal modulation frequency
is selected from 400 Hz, 1 kHz, or A¥ 0SC. The main
specifications of the MG3601A/MG3602A for setting the
frequency deviation are as follows.

Item MGI601A/MGIEC2A
Deviation range 0 to 199 kHz (<130 MHz)
(Carrier frequency - frequency
deviation) must be >100 kHz
0 to 99.9 kHz (130 to 260 MHz)
0 to 199 kHz (>260 MHz)
Resolution 10 Hz {(<9.99 kHz Deviation)
100 Hz (10 to 99.9 kHz Deviation)
1 kHz (100 to 199 kHz Deviation)
Internal fixed frequency 400 Hz, 1 kHz
Internal variable fregquency oscillator Cption 04
Frequency range 20 Hz to 100 kHz
Minimum resolution 0.1 Hz
Internal medulation frequency accuracy 100 ppm

External modulation frequency

Frequency range {ac cduple) _ 20 Hz to 100 kHz (+1 48 bandwidth)
Frequency range (dc couple) Do to 100 kHz (+1 8B bandwidth)
Input level 1 Vrms approx.

Input impedance Nominal 600 @
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Notes:
The STATUS LED (Fig. 5-1)}) comes on when:

. An attempt is mode to set a frequency deviation range
outside the frequency deviation range.

. The carrier freguency is set and (carrier frequency -
frequency deviation} <100 kHz.

. An attempt is made to set the frequency deviation
minimum resolution to 1§ Hz or less.

Input a new HEADER to turn the STATUS LED off.

While the STATUS LED is on, the error code can be displayed

by pressing the [SHIFT] key and holding the [STATUS] key

down. The FREQUENCY display on the front panel displays
the error code.

5-88



5.6.,1 Setting frequency deviation at kevbocard (DATA ENTRY)

The frequency deviation is set by operating thé header
(HEADER) keys, numeric (DATA) keys, and unit (UNIT) keys in
this crder.

Ag shown in Fig. 5-17, these keys are located in the
DATA ENTRY section on the freont panel.

M§360?£{M§§5??A _ ——M The [FM] key is the header key
ipateie : i for setting frequency deviation.

Wiy EIDEN]MMERNMIEEN
e EENENN
] LT ‘ MEERNEN '
@nunm 00 ®
DATA ENTRY

~—-# Only the [kHzl unit key can be
used. ‘
Setting using the {MHz] and [Bz]
keys is prohibited.

1 kizsdep b

—M® The 11 numeric keys are O to § .
and {.]. (The asterisk (¥} to

the left of the decimal point

and the numder sign {#) to the
weft of the negative sign are not

related to the operations of the

keys., )

| | H L‘* 1
Header keys Numeric keys iz;; -
{HEADER) (DATA} (UNTT)

Fig. 5-17 Setting Using Keyboard (Numeric and Unit Keys)
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Example:

Setting internal medulation frequency 800 Hz angd
deviation 80C Hz then setting internzl modulation
frequency 400 Hz and deviation 3.5 kHz

STEP ACTION VERITICATION

AF OSC 800 Hz preset

SHIET J‘:";f_.... 8 0 L 800 ..A.F

Mtz kHz

2. B

‘  800.0AF

3
MKz kHz
Setting deviation 800 Hz
3. FM }
LA 0 . 8 kHz/dBy ™ ().80 e
M FRI,
n "]
FM |
.iNT am tkHz

4. {8 K

AR AF

& A AF 0SC 800 Ez

. : 1s set,
Setting deviation 3.5 kHz
5. F ¥ - : .
3 —_ 5  [lkrzgny FM b kHz

20 FAL | 350
5. |O o} ] Internal fixed

400Hz AF 400Hz *modulation

os¢ frequency 400

Hz is set.




5.6.2 Setting frequency deviaticn using step keys

The MODULATION section [ v 1 and [ A 1 keys on the

front panel are used to step-down or step-up the freguency

deviation in 0.01 kHz, 0.1 kHz, or 1 kHz steps.

By using the [SHIFT] [RES>], or [SHIFT) [<RES] keys
and setting the resolution to be used when stepping-down/

up . the frequency deviation for any of the digits 0.01 kHz,

0.2 kHz, or 1 kHz beforehand, the [ v J or [ A ] keys can
be used to continuously vary the freqguency deviation at the

set resolution.

MG3801A/MGIE02A
{ | L 1
iy miEwEsiEEEREN]EEn
KN JeEENEm]
Olumn 0 AT @
@iEEN NEKENEN
MODULATION

The [A] key increments (steps
up} the frequency deviation.

The [SHIFT] [RES>} keys set the
frequency deviation resclution
from the high-order digit to
iow-order &igit (1 kHz ~ 0.1 kHz
+ 0.01 kHz). '

Setting is the same as that for
fregquency. o

The [Vv] key decrements {steps
down) the fregquency deviaticn.

The [SHIFT] [<RES] keys set the
frequency deviation resolution
from the low-order digit te
high-order digit {l kiz -+ 0.1
kHz -~ 0.01 kEz).

Setting is the same as that for
frequency.

Fig. 5-18 Setting Freguency Deviation Using Step Keys



Example:

Setting frequency deviation 95 ks and internal
modulation frequency 1 kHz then varying up to 105 kHz at

minimum resolution

STEP ACTION VERIFICATION
1.
FM g || 5 kH2/dBy ™ 950
aM
N "
F M
INT Y 1kMz
The INT FM mode is auto-
matically set in step 1.
If the previous modulation
frequency setting is 1 kuz,
this value is automatically
set again.
e u
2. SHIET ﬂgh -d‘!ﬂ?ress t?e [(RES>] SHirT The [sgIFT} key
RES > key untii the lamp lights while
value at the 0.1 the [RES>] key is
kHz digit blinks pressed,
Ol once.
M QSQ kHz
LBlinks
3. Release the [RES>] key when the value suer | The [SHIFT] key lamp
at the 0,1 kHz digit blinks cnce. goes off and the
' minimum resolution
is set to 0.1 kHz.
Fiv 95_0 kHz
4,

&% == Press until the frequency

RES = deviation reaches 105 kHz.

FM

TO0R s




5.

6.

3

External FM modulation

To apply external FM modulation, press the [EXT FM)
key (Fig. 5~19); the key lamp lights, A modulation signal
of approximately 1 Vrms/600 O will then bhe applied to the
MOD INPUT connector.

The modulation signal range is as follows:
1. Ac couple ...... 20 Hz to 100 kHz (:1 dB bandwidth)
2. Dc couplée ...... &c to 100 kHz (1 dB bandwidth)

The HI LED will come on if the modulation input signal
is tco high. The LO LED will come on if the modulation
input signal is too low. Adjust the medulation signal

level so that both LEDs are off.
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R To obtain the same deviation
| REMOYE
: ! o 3 B xne ‘*"accuracy as in the internal
bstatug | ~ modulatien mode, adjust the
b0 ) external modulation inmput
MOD OUTPUT {1 o Shebat St signal level so that both the
MG3E01A/MGIB02A B and LO LEDs are off,
1 fen )
H
[ ] i oL |
MOD INPUT  fm]
I I LTI
a [ W W NN M N
. - ®leEn . o 0 o
LALL L MR N ®
External
modulation signal

—-’-IMOD OUTPUT: Cutputs an optisnal
wave of 400 Hz, 1| kBz, or AF

' 0SC {20 Hz to 100 kHz} in the

H inrernal modulation mode.

1 For the external modulation

! mode, a sigrnal with added

t

t

i
t
!
H
1
]
MOD INPUT is output. !
Cutpot impedance: €00 0 ¢
t
i
H
L]
i
1

—-—-i-]z«xon INPUT: Applies a dc to 100
kHz signal at the level where

beth tha #I and 1O LEDs are

1

! off in extermal medulation
! mode .

! input impedance: &00 R

.
T L R T R R L T

Fig. 5-19 External ¥M Modulation

Note:

One or both of the [EXT AM] or [EXT FM/¢M] keys must be
set to ON to select the [EXT DC] key. It cannot be
individually selected. The [EXT DC] key is automatically

turned off when both the [EXT aM] and [EXT FM/éM] kevys
are set to OFF.

w
i
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5.6.4 Fregquency calibratien at dc¢ FM modulation

Dc FM modulation is used when a low-rate FSX signal

such as that for a pager is required. Although the

frequency accuracy and stability generally deteriorate at
dec FM modulation, the MG3601A/MG3602A has a frequency
calibration function so that accurate frequencies can be

obtained at dc FM. By using this function, the drifting

ocutput frequency can be restored to the original freguency.

Frequency calibration procedures

Step Procedure

1 Select dc FM then press the [0] key.

2 " The following characters are displayed by the
frequency diSplay for two seconds to indicate that
calibration is being performed.

FREQUENCY
F.CAI
. Miz kHz
The output signal frequency is set to the original
frequency again.
3 When calibration is completed, the above characters

are cleared and the original frequency is displayed.

After frequency calibration, measurement can be
performed at an accuracy of x500 Hz* (260 to 520
MHz)} for three minutes,

* +1 kHz for 100 kHz to 130 MHz, and 520 to 1040 MHz.
+250 Hz for 130 to 260 MHz.



P

P

5.

Notes:

1. Since the dc FM modulation factor responds to dc,
part of the loop of the PLL circuit that adds the
modulation signal is disconnected. As a resulﬁ, the
oscillator is-in a free-run status and the accuracy

and stability of the freguency is poorer than CW and
ac FM,

2. In step 3 in the above procedures, the freguency
stability largely depends on the length of the
warm-up time.

Immediately after power-on, therefore, the frequency
may drift above :500 Hz within the first three
minutes after calibration.

Therefore, allow the MG3601A/MG3602A to warm up for
at least two hours before using the frequency
calibration function.

Setting AM Modulation

This paragraph explains how to set the AM modulation
factor. '

The AM modulation factor for the MG3601A/MG3602A can
be set as follows:

1. Setting AM modulation factor at keyboard
2. Setting AM modulation factor using step keys

In the AM INT mode, the internal medulation frequency
is selected from 400 Hz, 1 kEz, or AF 0SC. The main
specifications of the MG3601A/MG3602A for setting the AM
modulation factor are as follows. -

5-96



Item MG360LA/MG3602A

Setting range 0 to 100% {§+7 apm)
Setting resclution 1%
Accuracy When MG3501A or MG3602A (fc <1040 MHz) used

+(setting value x 4% + 2%}

However, internal modulation freguency 1 kiz
at <90% AM

When MG3602A (fc >1040 MHz) used
t{setting value x 4% + 2%)
However, internal modulaticn frequency 1 kHz

at <60% AM
internal fixed 400 Hz, 1 kHz )
fregquency
Internal variable Option 04
frequency oscillator
Frequency range 20 Hz to 50 kHz
Minimum resolution 0.1 Hz
Internal modulation 100 ppm
frequency accuracy
External modulation
frequency
Frequency range When MGIGDIA or MG3802A (fc glG&O MHz} used
{ac couple) 20 Hz to 50 kHz (%1 dB Bandwidth)
When MG3602A (fc >1040 MHz) used
20 Hz to 30 kHz (£1 3B Bandwidth)
Frequency range Wnen MG3601A or MG3602A (fc <1040 MHz) used
{dc couple) Do to 50 kHz {(+1 4B Bandwidth)
When MG360ZA (f£c >1040 MHz) used
Dc to 30 kHz (%1 dB Bandwidth)
Note:

If an attempt is made to set the modulation factor
ocutside the range of the AM modulation factor, or if an
attempt is made to set a modulaticn frequency cutside the
range set for the AM modulation factor, the STATUS LED
{(Fig. 5-1} will come on.

Input a new HEADER to turn the STATUS LED off.

While the STATUS LED is on, the error code can be
displayed by pressing the [SHIFT] key and holding the
FSTATUS] key down. The FREQUENCY display on the front
panel displays the error code. '
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5.7.1 Setting AM modulation factor at keyboard (DATA ENTRY)

The AM modulation factor is set by operating the

header {HEADER) kevys, numeric (DATA) keys, and unit (UNIT)

keys in this order. As shown in Fig. 5~20, these keys are

located in the DATA ENTRY section on the front panel.

The white keys shown in Fig. 5~20 set +the AM modulation
factor.

MQ3607A&4§§§92A ——®& The [aM} xey is the header key
ot e g for setting the AM modulation

‘ [ I ] l — _' ) factor.
MIN NIANE]EENNERINEN
YL RN
nEE e T °
I T ENEEEN ®
DATA ENTRY

M Only the [%] unit key can be
used. :

—# The 11 numeric keys are ¢ to 9
and [.]. ({(The asterisk {*} to
the left of the descimal point
and the number sign (#) to the
left of the negative sign ave
not related to the cperations
of the keys.)

l L : 1L |
Header keys Numeric keys Unit .
keys
{(HERDER) {DATA)
{UNIT)
Fig. 5-20

Setting Using Keyboard (Numeric and Unit Keys)
Note:

Since the setting resclution of the AM modulation factor
is 1%, any values less than this will be truncated.
For example, 59% will be set for 59.1% and 59.9%.
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Example:

Setting internal modulation frequency 800 Hz and

modulation factor 30% then setting internal modulation

frequency 1 kHz and modulation factor 60%

STEP VERIFICATION
aF QOSC 800 Hz preset
1. |o ,
|| 2 o || o | | 800  .A.F
AF - L]
o MHz kHz
2. _
~ 800.0AF
. . E- 4
MHz kHz
Setting 30% modulation facfor
3. AM % P % 1
3 raD [ BV 320
AF :
!. -
: FM
INT oM 1kHz
o "
AF AF
4. | & | zlxz' 7222 800 Hz
Setting 60% modulation factor
5. - AM % AM %
6 RAD / BV 60
AF
c o L] Internal fixed
6. 1 kHz AF 1kHz modulation
0sC frequency 1
kHz is set,




5.7.2 Setting AM modulaticn factor using step keys

The MODULATION section [/ ] and [ A ] keys on the
front panel step-down or step~-up the AM modulation factor
in 10% cor 1% steps.

By using the [SHIFT] [RES>], or [SHIFT] [<RES] keys
and setting the resolution to be used when stepping~down/
up the AM modulation factor to the 10% or 1% digit
beforehand, the [ % ] or [ A ] keys can be used to
continuously vary the AM modulation factor at the set
resolution.

MG3801A/MGIB02A

® The [A} key increments (steps
ur) the AM modulation factor.

I i o |

~-~% The [SHIFT] [RES>] keys set the

il wiswnm| EnEaEuinEw AM meduelation factor resolution

®|EEN I ENERER . from the high-order digit to
AWM @ L3 5 ) @ low-order digit {10% -~ 1%).

@lamn THERRNR ® Setting is the same as that for

frequency.

The [V} key decrements (steps
down) the AaM modulation factor.

The [SHIFT] [<RES] keys set the
AM modulation factor resclution
from the low-order digit to
high-order digit (i0% < 1%).
Setting is the same as that for

frequency.

Fig. 5-21 Setting AM Modulation Factor Using Step Keys
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Example:

Setting AM 50%, then varying up to 55% in 1% steps

STEP ACTION VERIFICATION
- AM % AM : %
5 0 RaD /Y 50
AF . :
e ]
INT AM 1kHz
The INT BAM mode is auto-
matically set in step 1.
If the previous modulation
frequency setting is 1 kHz,
this wvalue is automatically
set again.
a L ] ;
2. SHIFT ﬂ _ *Press tl"xe [rES>] SiET. The -{SI:IIPT}. key
RES > key until the lamp lights
value at this 1% while the [RES>]
digit blinks once. _key is pressed.
AM 5 O %
. T:wBlinks
3. Release the {[RES>] key when the g .
value at the 1% digit blinks conce. swier | The [SHIFT] key lamp
goes off and the
minimum resclution
is set to 1%,
AM 5{,' %
4. 6:§ Press until the AM AM %

RES >

modulation factor reaches
55%.

35
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5.

7.

3

External AM modulation

To apply external AM modulation, press the [EXT AM]
kéy (Fig. 5-22}; the key lamp lights. A modulation signal

of approximately 1 Vrms/600 @ will then be applied to the
MOD INPUT connecior.

The medulaticon signal range is as follows:
1. Ac couple ... 20 Hz to 50 kHz (:1 4B bandwidth)
2. Dc couple .,. dc to 50 kHz (:l dB bandwidth)

The HI LED will come on if the modulation input signal
is too high.

The LO LED will come on if the modulation input signal
is too low. '

Adjust the modulation signal level so that both LEDs
are off.
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AM v, Ta obtain the same modulation

50 « as in the internal modulation
mode, adjust the external
modulaticn input signal level
so that both the HI and LO
IEDs are off.

>
d
w
[ APpE——

MOD QUTRUT | "-" -

MGI801A/MG3B602A

MOD INPUT s

External
modulation signal

--‘-«I MOD OUTPUT: Outpwts an cptional !
wave of 400 Bz, 1 kRz, or AF !
©SC (20 Hz te 50 ki¥z) in the !
internal modulationh mode, !
far the external modulation f
mode, a sighal with MOD i
INFUT added 1s outpub. 1
1
]
1
1
t
i
I

Curput impedance: 600

woD INPUS: hpplies a de fo 30
.. kHz signal at the level wherse
both the HX and LO LEDsS are
off in the external modula-~
tion mede.
Input impesdance: €00 Q

g oA D L e

?
!
1
i

Fig. 5«22 External AM Modulation

Note:

One or both of the [EXT AM] or [EXT FM/4M] keys must be

set to ON the select the [EXT DC] key. It cannot be

individually selected. The [EXT-DC] key is automatically

turned off when both the [EXT AM] and [EXT FM/¢$M] keys
are set to off.
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5.8 Setting ¢M Modulation

This paragraph explains how to set phase modulation.

The phase deviation for the MG3601A/MG3602A can be set as
follows:

1. Setting phase deviation at keyboard
2. Setting phase deviation using step keys

In the #M INT mode, the internal modulation frequency
is selected from 400 Hz, 1 kHz, or AF 0SC. The main

specifications of the MG3601A/MG3602A for setting the rhase
deviation are as follows.’

ITtem MG3601A/MG3602A

Phase deviation range 0 to 9.99 rad

(The maximum radian display for internal
medulation is 999 rad.)

Accuracy £5% of setting value
Resolution 0.0 rad (0 to 9.99 rad)

0.1 rad (10 te 99.9 rad)
1 1 rad (200 to 999 rad)

Internal fixed frequency 400 Bz, 1 kHz
Internal variable freguency

oseillator Option 04
Frequency range 20 Hz to 100 kHz

Minimum resolution 0.1 Hz

Internal modulation frequency
accuracy 100 ppm

External modulation frequency

Frequency range (ac ccuple) 200 Hz to 8 kHz (21 dBm Bandwidth)
Input level Approx. 1 Vims
Input impedance Nominal 600 {2
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Notes:
The STATUS LED (Fig. 5-1) comes on when:

1. An attempt is made to set phase deviation outside the
phase deviation range.

2. The product of the amount of phase deviation
attempted to be set and the modulation frequency
exceeded the maximum frequency deviation of the
MG3601A/MG3602A., The maximum frequency deviation of
the MG3601A/MG3602A is 199 kHz.

3. BAn attempf is made to set the phase deviation minimum
resolution to 0.01 RAD or less.

Input a new HEADER to turn the STATUS LED off.

While the STATUS LED is on, the error code can be displayed

by pressing the [SHIFT] key and holding the [STATUS] key
down,

The FREQUENCY display on the front panel displays the
error code.

Since the maximum freguency deviation AF described in
the previous notes can be set up to 199.999 kiz, in the
following example where 46 RAD is the phase deviation and
fm kHz is the modulation frequency the 0O indicates that
setting is allowed and the x indicates that setting is not
allowed.

AF = A8 x fm ..... The preduct on the left must
he less than 200 kHz.

o 199.87 = 8.69 RAD x 23 kHz
0 199,9992 = 8.00 RAD x 24.9999 kiz
X 200 = 25 RAD x 8 KkHz

X 200.1 = 8.7 RAD x 23 kEz
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5.8.1 Setting phase deviation at keyboard (DATA ENTRY)

The phase deviation is set by coperating the header
(BEADER) Xkeys, numeric (DATA) keys, and unit (UNIT) keys in
this order. As shown in Fig. 5-23, these keys are lccated
in the DATA ENTRY section on the front panel. The white

keys shown (Fig. 5-23) are used to set the phase deviation.

MG36Q1A/MG3602A

r—# The [¢M] key is the header key
for setting phase  deviation.

=iy gluns|eEeEwE|n
HNN O
®lann|@ | mununx|@
@lunn B 1
DATA ENTRY

r——# Only the [RAD] unit key can be
used.
S2t only the [Rap].

——# The 11 numeric keys are 0 to 9
and [.]. (The asterisk (*)} to
the left of the decimal point
and the number sign (#) te the

" left of the negative sign are
not reilated to the operation of
the keys.)

l ] 1 ] | ]

Header keys Numeric keys gg;g o
DATA
{HEADER) { ) (ONTT)

Fig. 5-23 Setting Using Keyboard (Numeric and Unit Keys)
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Example:

Setting internal modulaticn freguency 800 Hz and phase

deviation 199 RAD then setting internal modulation

frequency 400 Hz and phase deviation 3.5 RAD

STEP VERIFICATION
AF OSC 800 Bz preset
LR AM |
SHIFT AR 0 ’ 80 0 IA - F
MHz kHz
2.
800.0AF
MHz kHz
Setting phase deviation 199 RAD .
3. @
SHIFT FM 9
oM
5
nv
RAD oM 19 9 RAD
= ]
FM
INT 00 ThHz
4.
a ja-
AE AF AF 0OSC 800 Hz
os 0sc is set. '
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{cont'd)

STEP VERIFICATION
Setting phase deviation 3.5 RAD
5. |@ .
SHIFT LS - 5
oM FRL
%
nv
RAD/ om 3.50 .,
6. P o L Internal fixeq
400H2 égz 400Hz modulation
fregquency 400
Hz is set.
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5.8.

2

Setting phase deviation using step keys

The MODULATION section [ Vv ] and [ A ] keys on the
front panel are used to step-down or step-up the phase

deviation in 0.01 RAD, 0.1 RAD, 1 RAD, 10 RAD, or 100 RAD
steps.

By using the [SHIFT] [RES>], or [SHIFT] [<RES] keys,
and setting the resolution to be used when stepping-up/down
the phase deviation for any of the digits 100 RAD, 10 RAD,
1 RAD, 0.1 RAD, or 0.0l RAD beforehand, the [ V ] or [ A ]

keys can be used to continuously vary the phase deviation
at the set resolution.

MG3801A/MG3602A

M The [A] key increments'(steps
up) the phase deviation.
I I b |
b3 Tne [SHIFT] [RES>] keys set the
hase deviation resclution from
o [ § 1 P
=-= ajale =====: ] the high-order digit to low-
o [ R R 9 B O R W @ order digit (100 RaD - 10 RAD -
Slunn EEENNN L { RAD) or (1 RAD = 0.1 RAD ~
0.0t RAD).
Setting is the same as that for
frequency.
# The [V] key decrements (steps
dowvn} the phase deviatiocn.
MOBDULATION

the [SHIFT! [RES>] keys set the
rhase deviation resolution from
the low-erder digit to high-
order digit {100 RAD + 10 RAD +
1 RAD) or (1 RAD <« (.1 RAD <
0.01 RAD}.

Setting is the same as that for

frequency. '

Fig. 5-24 Setting Phase Deviation Using Step Keys
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Example:

Setting from ¢M 5 RAD to 5.5 RAD in 0.1 steps

STEP ACTION VERIFICATION
i. ful %
FM \Y
SHIFT . 5 D/P
oM RA &M 5“00 RAD
N ]
EM
INT oM TkHz
The INT #M 5.00 mode is auto-
matically set in step 1.
If the previous modulation
frequency setting is 1 kuz,
this value is automatically
reset.,
o
]
2. SHIFT ﬁ 4— Press the [RES>] T The [SHIFT] key
RES > key until the lamp lights while
value at the 0.1 the [RES>] key is
RAD digit blinks pressed.
once.
oM 5’90 RAD
L*Blinks
' O
3. Release the [RES>] key when the value

swier | The [SHIFT] key lamp
gees off and the
minimum resolution
is set to 0.1 RaD.

o 5.00

at the C.1 RAD digit klinks cnce.

RAD

4. ﬁ ‘*-Press until the phase

RES > deviation reaches 5.5 RAD. oM 5.50

RAD
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5.8.3 ¥External JM modulation

To apply external ¢M modulation, press the [EXT ¢éM)]
key (Fig. 5-25) in the ¢M mode (the key lamp lights).
A modulation signal of approximately 1 Vrms/600 @ will then
be applied to the MOD INPUT connector.

The medulation signal range i1s as follows:
Ac couple ..... 200 Hz'to 8 kHz (+1 &B bandwidth)

The HI LED will come on if the modulation input signal
level is too high.

The LO LED will come on i1f the modulaticon input signal
level is too low.

Adiust the modulation signal level so that both LEDs
are off,
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P“;;;—1 To obtain the same phase

(e ! 3-50 « deviation accuracy as in the

Dararys ! M RAD internal modulatien mods,

; W oLe : adjust the external modula-
MOD OUTPUT b= e e tion input signal level so

MGI601A/MGIE02 that both the BI and LO LEDs
0 502A are off,

. J;

1 i

L |

MOD INPUT  {

At B ITY R IRV T TTLIITT

® HEN NEEMNNN
- r EN O BN N .

Oinmu T ®

External
modulation signal

L8 MOD OUTPUT: Outputs an optional !

: ! wave of 400 Hz, i kBz, or AP !
! 0SC {200 Bz te 8 kHz) in the i
! internal modulation mode. ¢
! For the externsl mogulation I
! mede, & signal with added t

1 MOD INFUT is output. i

! i i
{

1

1

1

1

1

Cutput impedance: 600
‘(L-i-; MOD INPUT: Applies & 200 Hz to

8 kEBz signal at the level

% ' where both the HI and 10 LEDs
t are off in the sxternal
t
!

modulation mode,
Input impedance: €00

4 LAy S L e § A % S e Y e = e

Fig. 5-25 External ¢M Modulation

Note:

One or both of the [EXT AM] and [EXT FM/¢&M) keys must be
set to ON to select the [EXT DC] key. It cannot be
individually selected. The [EXT DC] key is automatically

turned off when both the [EXT AM] and [EXT FM/@M] keys
are sat to OFp,

5-112



5.9 Video Modulation

This paragraph explains how to use the video
modulation (OPT 05) and set the modulation factor.

The main specifications of the MG3601A/MG3602A for
setting video modulation are as follows.

Item MG36012/MG3602A

Modulation method AM (double side-band)}

Modulation signal Video composite signal

Modulation factor At the above input leﬁel, the white level is

approximately 12.5% of maximum amplitude and
the pedestal level is approximately 75%.

Input level 1 Vp~p (pedestal level 0 V) {white at positive
' voltage)
Input impedance Nominal 75 @

Carrier cutput level

accuracy : Cutput level accuracy at CW 12 dB (at peak
value level}

Note: : ~

' vVideo modulation is an option (OPT 05). If this coption is not
installed, paragraphs 5.9.1 and 5.9.2 can be skipped.
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5.9.1 Selecting videc modulation mode

Before inputting the video signal, use the special
function to select the video mcdulation mode as
follows.

STEF ACTION VERIFICATION

FREQUENCY

oo .
5PCL S F
STATUS

MHz kHz

Indicates that the instrument
is waiting for the special
function code to be entered.

Enter code 06 to set the
video modulation to ON.

MODULATION
AM %

dEO

The modulation display is as
shown above to indicate that
the video modulation mode has
been selected.

Note: ' : '

To release the video modulation mode, use the special

function and enter code 05.

- The modulation display is then restored to its original
status,

. Video modulation is prohibited when AM modulation is
selected.
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5

.9.

2

Inputting video signals

When the video modulaticn mode is selected, connect
the video signal generator to the MG3601A/MG3602A as shown
in Fig. 5-26. Use a 75 @ coaxial cable to conhect the
output terminal of the video signal génerator to the VIDEO
INPUT terminal on the rear panel of the MG36C1A/MG36C2A.
When a video signal is applied to the video input, a signal
modulated by the video signal is obtained at the
MG3I601A/MG3602A ocutput as shown in Fig. 5-27.

The video modulator gain of the MG3601A/MG3602A has
been adjusted at the factory so that a modulation depth
shown in Fig. 5-27 is cbtained when a video signal with an
amplitude of approximately 1 Vp-p (Fig. 5-26) is applied.
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OFFSET GAIN

O O

MG3601A/MG3602A rear panel

White level

/

1Vpp/75 §2
OV —e
Video . \
SQEZiitor VIDEO OUTPUT . Pedestal level
<Video signal waveform> ‘
Fig. 5-26 Video Signal Input
Note:

Even when the video modulation mode is set +o OFF
{special function 05}, the output will be slightly

modulated by the modulation signal if the video signal is
input at the VIDEO INFUT.

Therefore, if video modulation is not reguired, do not

input the video signal to the video modulation. input
terminal.
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video signal

o White level

Pedestal level

—

i Horizontal
Modulated waveform ' synchroncus signal
. ...J...[ ........................... ey el Carrier level (100%)
.................. o ISIRRRERTE . || SR Pedestal level (75%)*

ok White level (12.5%)}*

* Ratioc of each level when the carrier level is 100%.

Fig. 5-27 Video S$ignal and Modulated Waveform

Notes:

1. To readjust the modulation depth (Fig. 5-27), use a
screwdriver to turn the internal variable resistors
through the QFFSET and GAIN adjustment‘holes (Fig.
5-26). Use the COFFSET variable.xesistor for rough
adjustment of the modulation factor. Use the GAIN

variable resistor for fine adjustment.
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Notes: (cont'd)

2. The output level switching time in the video

modulation mode is approximately two seconds longer.

3, The level indicator at video modulation shows the
peak value.

4., Set the output level to +7 4dBm or less.

5.10 Memory

There are two types of memory: FREQ memory and
FUNCTION memory.

5.10.1 FREQ memory

The FREQ memory can store up to 100 frequencies.
The memroy addresses are two-digit addresses from 00 to 39
(two digits must be entered}.

;@,: (1} Storing

Press the [SHIFT] [STORE] memory address [CENTER
FREQ] keys in this order to store the ocutput frequency
in the specified FREQ memory address.

{2) Recalling

Press the [RECALL] memory address [CENTER FREQ]
keys in this order to recall the contents (frequency)
from the specified FREQ memory address.
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Example:

Setting cutput freqguency to 15 MEz,
freguency in memory address 5, then
from memory address 5

storing this

recalling frequency

STED - ACTION .

VERIFPICATION

Setting frequency

S ER | | e 15 000 000
E ]
MHz kHz
Storing
2 DS‘HiFT RECALL | Ad
STORE
MHz kHz
e ® Ad 05
MHz kHz
CENTER
s L 15000 000

MHz kHz

The previous display is
restored and 15 MHz is
stored.

5-119



{cont'd)

STEP ACTION VERIFICATION
Recalling
5. RECALL A d
STORE
MHz kRz
5. _ .
0 5 Ad 05
MHz kHz
7. CENTER
2 750 000 000
MHz kHz
15 MHz stored at address 5
is referenced and displayed,.
Note:

In addition to the recall method explained azbove, special

function 08 can also be used for continuous reading.

See paragraph 5.11.6
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5.10.2 Functicon memory

The FUNCTICN memory is used to store/recall panel

settings.

in/from memory addresses 0 to 29.

{1} Storing

{2} Recalling

FUNCTION memory address,

Example:

Up to 30 panel settings can be stored/recalled

Press the [SHIFT] [STORE] memory address [FRL]
keys in this order to store the panel setting to the
specified FUNCTION memory address.

Press the [RECALL] memory address [FRL] keys to
recall the contents {(panel setting) from the specified

Storing current panel setting in memory address 2
then recalling panel setting from memory address 2

STEP

VERIFICATION
Storing
i. @] - ™ 1 i
RECALL 2 e e current panel setitlng
A N vy -y is stored in FUNCTION
memory address 2.
Recalling
2. The contents of FUNCTION
RECALL 0 »
memory address 2 are
STORE FRL recalled.
Note:

In addition to the recall method explained above, special

functicon 08 can alsc be used for continuous reading.

See paragraph 5.11.6
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5.

11

Special Functions

The MG3601A/MG3602A has special functions in addition
to the basic front panel functicns explained in the

previous sectiecns,

These special functions enable the MG3601A/MG3602A to
be used for more varied applications.

Table 5-4 lists the special function codes and
contents. The codes listed in Table 5-4 can be used as
GP-IB program ccdes by using SP instead of the [SEBECL] key
and two-digit codes instead of the numeric keys..

GP-IB code Xey cperation
o
SPCL | 0 0
5P00Q STATUS
§ § § {
=]
Spa’7 SPCL g 7 ,
STATUS

Note:

1. Program codes of the RF frequency offset value
header and the output level offset value header

are excepticnal and become F0 and L0, respectively.

2. Special function codes 0 to 9 cannot be input as
cne-digit codes,.

all special functions must be input as two-digit
codes as shown above. For special function 5, for
example, key-in [SPCL} 707 [5].
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Table 5-4 Special Functions

Parameter {special function contents) ?Zzg:am Key aperation

Initial zetwing 5p00 IspCL) (0] {0
Buzzer OFF SPal {SPLTY 0] [
Buzzer ON* 5P02 [SPCLI 0T 1)
Open—circuit voltage display ON* 5P03 [8PCLI[0] 13}
Terminated voltage display ON SPO4 [SPCLIIOYI4)
VIDED modulatvion OFF* SP05 {SPCL] [0] [5)
VIDED modulation {(OPT 05) ON £p06 {SPCL]{O] [6}
FREQUENCY Memory seguential read mode OFF# SPO7 tSECLY (01 ()
display Memory sequential read mode ON spo8 [SPCL] [0} (8]
code Memory protect QFF* 5PO% [EPCLI {0} [
list Memory protect ON SP10 [spCLIi1Y[C}
group EXT TM polarity switching oFFe SP11 [SPCLY L1
_EXT F¥ polarity switching ON (OPT 06) [3:3%) [sPCLY[211{2]
RF frequency range cancel OFF% $P13 {SPCLYf111{3]
AP fregquency range ¢ancel ON - 5P14 {spcr] (1) 14)
External reference inpuot 10 MHz mode ON¥ SP15 1SPCLI 1] 15]
External reference input 1 MHz mode ON SP16 IspCL} [1] 6]
RF frequency offset mode OFFF® SP17 {SPCL]{11(7]
RF freguency offset mode ON splg {sPCL)[1}18B}
Output level offset mode OFF* BPrio IsPCLY [1] 19}
Gutput leval offser mode ON 5P20 1SPCLI[21 10}
Frequency calibration ON during de FM modulation 5P30 [$pCLi[3} [0}
Dc FH Dc FM high stabilized mods OFF* SE37 [SPCLI{3IIT]
" pe FM high stabilized mods ON 5P38 [SPCLY {3} (B}
GEfset Header of RF frequency cffset value FO. [SPCLI{3111]
Header of oucput level offset value Lo {SPCLIIAYI2)Y

Simal- Simeltaneous modulation with external and separate :
taneous M OFfT SP33 {secL (3} (3}

modwula~ Simultaneous modulation with external and separate

tion FM ON 5P34 [spCL] [31(4)
Back- LCD backlight CFF* 5Pa5% [apcn] [31 (5]
light 1L baecklight O SP36 [spCL] (3] 6}
EXT TM LAT PM modulation factor display OFFr Zp39 [spCLi[31(9}
EXT TM modulation factor display (OPT 07) ON SP40 {EPCLI {4} 10)
SRG ERROR MASK OFF 5P41 [SPCL){4) 11}
5RO BUSY/READY MASK OFF sP42 IsecL) [4112)
ERQ SRE Ixcess reverse powar MASK OFF SP43 [SPCL] [4] (3]
SRQ PARAMETER OUT MASX OFF £r44 [SPCL] [4] 4]
EP45 [SPCL} [4] [5)
SP46 [SPCLIL4) &)
SRQ ALL MASK* P47 [sPCLI {41 (T}
5P4B [5PCLY (4] (9]
SP49 (SPCL} (4719}
SP50 T (SPCLi{Si[0}
Initialize FREQ memory {1040 MHz}. SP6Y [SPCLY 6] (1)
Initialize FUNCTION memory {SPOC status). SPE2 {SPCL]{E6]12]
Menory Set fregquency 0 Hz. SPE3 {SPCL) {6} (3}
function Check, LCD and LED. SP64 {spCL) 6] [4])
Check RAM. P65 {SPCLIIGT([5)
Check ROM. 5766 {8pCLY (6] (6]
Display option, §p87 [8PCLYIB) V]

* Indicates initial status
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5.11.1 Special function status

To confirm the special function settings, press the
[SPCL]) and [SHIFT] keys then hold the [STATUS] key down.
The FREQUENCY display displays the settings while the
[STATUS] key is pressed.

FREQUENCY

1.0.0.0.7.0.1.0.0.0.

]
$pCL
STATUS
a o
SHIFT $PCL
STATUS
|

Keep pressed

-

T
Lot

e

5.11.2 1Initial settings (SP00)

Buzzer ON/OFF (1/0)
Terminated voltage display

VIDEC modulation ON/OEF {1/0}

Memory seguential read mode’
CN/OFF (1/0)-
Memory protect ON/OFF {1/0)

RF frequency range cancel

"~ ON/OFF (1/0)

External reference input

S iM/10M (1/0)

R¥ freguency offset mode™
ON/OFF (1/0)

Cutput level offset mode
CN/OFF {1/0)-

Key-in [SPCL][0][0] to set the panel status and
setting values of the MG3601A/MG3602A to initial status.

ag.
SPCL

STATUS

Code
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CENTER FREQ .teesrveevsnnanssnas vasseas e veve. 1.04 GHz
AF LN I I R N

................... 1 MHz
FREQ RESOLUTION  tuveeranresnans 10 Hz
RELATIVE FREQ .. cvsvscasacncssnnsssnnsoes ene v OFF
FREQ TUNING ..... Ceererees s ks s et a e OFF
OUTPUT LEVEL v eiieesnnannnes teantr e vveeaws =30 dBm
LEVEL RESQLUTION ........ se s evenaasans e ave e 0.1 4B
CCNTINUE MODE R R R R OFF
MODULATION savesvusvcosnssssonassnssnsrnssnses OFF
FM ... A Tatssseser e rsans esasss 3.5 kHz
AM ittt arr ettt it e s s 30 %
) S e eeesaeeeiiaiaean e erer e 1 RAD
INT MOD QUTPUT L ieevrerstirscnaastrsnanarmvsns 1 kHz
SRO e veavnrssosssssasnuas I MASK
Special functions ..... «. Indicated by an asterisk (%)
in Table 5-4
AF O8C- i vvsssrecessnnss sesrae e sresecs it 1 kHz
Data reguest message T e nesaren CFRD

5.11.3 Buzzer ON/OFF (8P02/01)

These special functions set the buzzer ON/OFF to
indicate that key input is accepted.

(1y [spcLjlolf1]): Sets buzzer OFF

(2} [sPCL][0][2]: Sets buzzer ON

5.11.4 Switching terminated voltage display and open-circuit
voltage display (SP04/03)
Key-in [SPCL] [0] [4] to set the output level display
to the terminated voltage display mode. Key-in [SPCL] [0]

[3] to return to the open-circuit voltage display mode.

Only the display is changed when the terminated and
open-circuit voltage display modes are switched.
The output is not changed.
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If SPO3 .or SP04 is input while the dBm unit is used,
no change will occur. The open-circuit or terminated
voltage is displayed when either the dBu, mV, or uV unit is
set,

The open-circuit voltage is displayed by appending EMF
to the unit.

Display in dBp or mV at output level 0 dBm

STEP ACTION VERIFICATION

Switching from @Bm to dBy

1. CUTPUT

LEVEL 0 | iMHzidBm 0.0  dn
OFF

S 2. OUTPUT
SLEVEL | f kHz/dBn

oFF 113.0

Terminated voltage display

dBl  EMF

=3
SPCL 0

e : | 107.0

dBp

Returning to open-circuit voltage display

[}
SPCL 0

Ec a 113.0

dBl1  EMF

5. OUTPUT EMF

LEVEL HzimV
WOFFm zim 446 my

Terminated voltage display

g
| see 0

4 ' v
STATUS 223 "
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5.11.5 Video modulaticon ON/OFF (SP06/05)

These special functions control ON/OFF of video
modulation.

{1y fCspcrn] [0] [6]: Sets video modulation ON

(2y [spcn) ¢l [51: Sets video modulation COFF

See paragraph 5.9 for details of video modulation.

5.11.6 Memory sequential read mode (SP08/07}

By keying-in [SPCL) [07[8], data stored in the
FUNCTION or FREQ memory can be read sequentially using the
following keys in the FREQUENCY section.

FUNCTION meﬁory contentgs: [ A ] or [ v ] key
FREQ memory contents: TUNE knob

Key-in [SPCL] [0][7] to set the sequential read mode
OFF. The example below reads the contents at the following
addresses.

Address FUNCTION memory FREQ memory

0 MOD FREQ, 1 kHz, INT AM30%, FREQ 1.05 MH=z, 5.05 MHz
CUTPUT -30 dBm

1 MOD FREQ, 1 kHz, INT FM 3.5 kHz, 465.05 MHz
FREQ 565.03 MHz, OUTPUT 7 dBm
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STEP ACTION VERIFICATION
t- rJSPl':L 8 The current address and
STATUS 0 contents are read when sequen~
tial read mecde is turned OFF.
Reading FUNCTION memory
2. -  Ad 00
Mz kHz
. 50 000
(=) (+) MHz kHz
2 Ad 01
Turn the kneb clockwise or
counterclockwise according to MHz kiiz
the result of step 1 to read —
addresses ¢ and L. 465 050 OOO
MHz kHz
Reading FUNCTION memory
3. =
K
A <gfum Press the key so AM %
RES > that address 00 30 INT AM TkHz
is read.
M kHz

Hz Hz

dém

- 30.0
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{cont'd)

STEP ACTION VERIFICATION
* ﬁzh . Press and release H =

EM kM

RES > immediately. 3-50 z ; INT ;';1 1kHz
MHz kHz
7.0
5 mqu_ 0 9 Sequential read mode cancelled.
T | STATGs

1. The [TUNE] is inhibited in the memory sequential
| read mode.

2, The memory sequential read start address is

initially 0. Otherwise, seguential reading is

started at the address where the memory sequential
read mode was last set to OFF.

5.11.7 Memory protect ON/OFF (SP10/09)

These special functions inhibit data writing in the
FREQ and FUNCTION memories or cancel this protection.

(1} ([spcL] [1] [0]: Sets memory protect ON

{2y [seCL] [0) [9): Sets memory protect OFF
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5.11.8 RF frequency range cancel ON/OFF (SP14/13)

These special functions expand the lower and upper
limits of the RF frequency setting range to 10 kHz, and
1050 MHz (MG3601A) and 2100 MHz (MG3602a), respectively.
The STATUS lamp lights.

(1) O .
SPCL 1 4

STATUS

Sets lower and upperllimits cf RP frequency
setting range to 10 kHz, and 1050 MHz {(MG36014) and
2100 MHz (MG36022).

5 .
SPCL 1 3
STATUS

Cancels SP14 mode and sets lower and upper limits
of RF frequency setting range to 100 kHz, and 1040 MHz
(MG3601A) and 2080 MHz (MG3602Aa).

Note:

If the RF frequency is set to less than 100 kHz when
the RF frequency range cancel mode is set to OFF, it
is set to 100 kHz., If it is set to more than 1040
MHz, or more than 2080 MHz, it is set to 1040 MHz
{(MG36C1A) or 2080 MHz, respectively. However, at
<100 kHz, >1040 MHz, and >2080 MHz frequencies,

‘the setting (RF frequency) is'outnof~standard.

5.11.9 Switching external reference input to 10M/1M
(8P15/16)
These special functions set the external xnput
reference frequency,

(1) [S8PCL] f1] 75]: Sets external reference input to
10 ME=z

(2} ©8PCL] (1] [6]:.Sets external reference input to

1 MHz
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5.11.10 RF frequency offset mode ON/OFF (SP18/17)

The RF frequency offset mode function displays carrier
frequency values not as actually set frequency values but
as values obtained by adding (or subtracting) a specific
offset value to (or from) the frequency values.

Example 1:

For a carrier frequency of 100 MHz and an offset value of
1 MHz, the displayed freguency value is 101 MHz.

Example 2:

For a carrier freguency of 100 MHz and an offset value of

~1 MHz, the displayed frequency value is 99 MHz.
See paragraph 5.11.11 for the offset value setting.

RF freguency offset mode ON/OFF control is performed
as follows.

{1) [SPCL] [17 [8]): Sets RF frequency offset mode ON
(2) [spcn] 13 [{7]: Sets RF frequency offset mode OFF
{3} Application

Using MG3601A/MG3802A as local oscillator of heterodyne

receiver
Ei~nm¢. :ZEE;: L JF RF: Receive frequency
' IF: Intermediate frequency
Lo: Local fregquency
Lo
MG3601A/MG3602A
RF = lo ¢ IF

Therefore, by setting +IF or ~IF as the offset value in the
offset mode assuming the MG3601A/MG3602A output frequency as
Lo, the receive frequency RF can be displayed directly.
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$.11.11 Setting RF frequency offset value (5P31)

This special function sets the RF frequency offset

value.

Example:

Setting offset value to +1.5 kHz for 750 MHz and

displaying resulting value

STEP ACTION VERIFICATION
1. Set tﬁe offget value input mode. The offset value entry status
5 is set.
SPCL 3 1
STATUS
2 »
MHz kHz
3. Input offset value. The offset value is displayed.
[
1 hd 5
. 1.5
Mz kHz
When input is completed, the
Press the unit criginal display is restored.
3. 4‘..
kHz/d8y key to complete
input.
? 750000 000
MHz kHz
4. Set the offset node o ON. When the offset mode is turned
on, 750 MHz +1.50 kHz is
aspa. 1 8 ~displayed and two decimal
Py peints are indicated. The out-

put frequency is 750 MHz.

750.001.500

MH REH2Z
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{cont'd)

STEP ACTION VERIFICATION

5. Set the offset mede to OFF. Tne following shows the

display when the offset mode

is set to OFF.

The two decimal points are

= . deleted and the original
SPCL ] 7

e display is restored.
| 750 000 000
Mz
Notes:

1. Although the frequency display is changed in steps 3
and 4, the output freguency is not changed.

2. Under the minimum resolution 10 Hz, the offset value
sattlng range X is

~500 MHz < X < 500 MHz. .

3. The offset value can be set when the offset mode is
off,
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5.11.12 output level offset mode ON/OFF (SP20/19)
The cutput level offset mede is as follows.

The output level offset mode function displays output
level values not as actual values but as values cbtained by
adding f{or subtracting) a specific offset value to (or
from) the actual values.

Example 1:

For output level +10 &Bm and offset value +10 4B,
the displayed output level is +20 dBm.

Example Z:

For output level +10 dBm and offset value -10 dBm,
the displayed output level is +0 &Bm.

See paragraph 5.11.13 for the offset value setting.

Output level offset mode ON/OFF control is performed
as follows. '

{1}y [spcr] [2] [0]: Sets output level offset mode ON

(2y [spcrL] [1] [9]: sSets cutput level offset mode OFF
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(3) Applicaticon 1
Inserting amplifier after MGIGOIA/MGI602A output to extend

output level range, and displaying amplifier outpuz level at
output level display of MG3IGO0IA/MG3I602A.

Amplifier

Lo: MG3601A/MG3602A output

level
Lo Lo + ¢
(:::>'*""““—€* — ¢ : Amplifier gain

Po: Amplifier output

MG3801A/MG3602A Amp Gain:qdB

Po=tlo+da

Therefore, by setting +a as the offset value in offset mode
assuming the MG3601A/MG3602A output as Lo, amplifier output
Po can be displayed.

(4) Application 2

Inputting cable and transmission line insertion loss and
transmission loss as offset value, and displaying last output
level at output level display of MG3601A/ME36023,

Loss a dB Lo: MG3601A/MG3602A output

level
(::::>mm_-kg——~q» ! _WEQ;:£L_u_y po & : Insertion loss,

transmission loss

Po: Last output level
MG3IB0TA/MG3602A

Pozlo-a

Therefore, by setting -0 as the ocffset value assuming the
MG3601A/MG3602A output as Lo, the last cutput level Po can be
displayed at the output level display.
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5.11.3 Setting output level cffset value (S232)

This special function sets the ocutput level offset

value,

Example:

Setting offset value to +10 &B

and displaying resulting value

for output level =100 d&Bm

STEP

ACTION

VERIFICATION
1. Set offset value input mode. ,
© P The offset value input mode is
™ set and the display is cleared.
boEPCL 3 2 .
TATUS
‘The input offset value is
2. Input cffset value. displayed.
L 0 10 °
When input is completed, the
3, Press the unit original display is restored.
MHz/dBm key to complete
: input. — 100.0 dBm
When the offset mode is set to
4. Set the offset mode to ON. ON, -100 dBm +10 dBm is
’ lSPCi displayed.
A, 2 0 The output level is -100 dEBm.
STATUS '
-90.0 <m
5. Set the offset mode to OFF. The following shows the display
. when offset mode is set to OFF,
SPCL - 1 9
STATUS ' - 700.0 nm
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Notes:
1. The offset value setting range X is
~100 dB ¢ X < 100 dB,

2, The offset value can be set when the offset mode is
cff.

3. For the unit key, read [dBm] or [dBul as [dB].

4. The offset mode cannot be used for [mV] or [uv].

5.11.14 Frequency calibration ON during dc¢ FM modulation (SP30)

This special function activates frequency calibration
during dc FM mcdulaticn., This is the same as the function
explained in paragraph 5.6.4.

Freguency calibration procedures

Step | . Procedure
1 Key~in [SPCL] [32] [0] when dc FM is selected.
2 - The following characters are displayed by the

frequency display for two seconds to indicate that
calibration is being performed.

FREQUENCY
MHz kHz
3 When calibration is completed, the above characters

are cleared and the display returns te the original
frequency display mode. After frequency
calibration, measurement can be performed at an.

accuracy of #2500 Hz* (260 to 520 MHz) for three
minutes.

*+1 kHz for 100 kHz to 130 MHz, or 520 to 1040 MHz; #250 Hz for
130 to 260 MHEz .
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5.11.15

(1)

(2)

nternal
odulation
requency

Simultaneous modulatiocn with external and
separate FM ON/OFF (S5P34/33)

These special functions control ON/OFF of simultaneous
modulation with external and separate FM.

(spci] [31 [4]1: Sets simultanecus modulation with

external and separate FM to ON

For internal modulation, the deviation value
displayed by the display is set.

For external modulation, however, another FM
deviation value can be set separately from the

value. The deviation result is the sum of both
values. '

(spcn] [3] {3]: Sets simultaneous modulation with

external and separate FM +o OFF

Internal and external modulation can be performed
simultaneously.

However, the deviation value set for internal
modulation affects external modulation.

5P34 and SP33 are eguivalent to switches S1 and
S2.

FM
iNT. aM

MODULATION /

DATA ENTRY /}\

©,

External
rodulation
frequency

(:::>~u_-€>-/1--—~-HwLo

Fig. 5-28

Deviation] To output
setting section

/

M
EXT oM

Difference between SP33 and SP34 Modulation Routes
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STEPY STEP2

™o 3.00 w600

N, ———
i S
[T 11 ! !
al low FM linear detector
Extern mlg MiRNE)NNEEEN NN e -
frequency ®|NNE T
oscillator HEE . NNEREK . ® Fn LD
o LAY | EMREAN P ——"
AF
asc | MOD INPUT l
CUTPUT
Measured Ya;gg
STEP1 EM 3  kHa/dBy
20
5P 33
STEP2 Ml os kHz/ds
oM
STEP F i 3 KHzidBy
oM | ]
sp34
- STEP2 Fm 6 kMz/dBp
oM
EXT FM deviation
remains as 0.5 kHBz.
SP33 SP34
1) Set S1 ON and 52 OFF (Fig. 5-28) 1) Set S1 OFF and 52 ON (Fig. 5-28)

2) set 3 kHz deviation for INT FM [step 1).

3) Select EXT FM while retaining INT FM and adsust the level of the
external low-freguency oscillator so that the measured value of the FM
linear detector is 3.5 kEz. As a result, 0.5 kHz deviation is set for

EXT FM (confirm the measured value of the FM linear detector at step 1
in the figure above).

4) Set 6 kHz deviation for INT FM (step 2) .

5) Since INT FM and EXT FM share 8) Since the INT FM route does

the deviation setting route, not share the EXT FM route, the
if the INT FM deviation setting INT FM deviation setting does not
is doubled, the EXT FM deviation affect EXT FM. As shown in the
result is also doubled. figure above, the measured result
See measured result 7 kHz in in step 2 of SP34 is the sum of
step 2 of SP33 in the above both, for example (INT FM 3 kHz
figure. X 2} + EXT FM 0.5 kH=z.

Fig. 5-29 Difference between SP33 and SP34
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Note:

For modulation using the EXT FM route, the external
modulation input level must be adjusted after pressing
the [EXT FM] key so that both the HI and LO LEDs are off,
However, to set EXT FM deviation while INT FM and EXT FM
are both on as explained in this raragraph, set the EXT
FM deviation while measuring deviation using the FM
linear detector connected to the QUTPUT of the signal

generator. In this case, therefore, ignore the HI and LO
LEDs.

5.11,16 LCD backlight ON/OFF (SP36/35)

These special functions control the LCD backlight
ON/OFF.

{1y [spCL] [37 [6]: Sets LCD backlight oM

(2) [spcr] (3] [5): sSets LCD backlight OFF

5.11.17 FREQ memory clear (SP61)

5.

11

This special function sets 1040 MHz in all FREQ memory
addresses,

[sPCL] [6] [13: 1Initializes FREQ memory

.18 Initialize FUNCTION memory (SP62)

This special function sets all FUNCTION memory
addresses to SP00 status.

[sPCL] {61 [2): 1Initializes FUNCTION memory
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5.11.19 Setting fregquency (¢ Hz (SP63)

This special function sets the frequency to 0 Hz,

FREQUENCY .
{ SPCL 6 3 ._* The frequency
STATUS ' ()

is get to C Hz,

MHz kHz

To cancel the setting, set a new carrier freguency
value (see paragraph 5.1). '
5.11.20 LCD and LED check (SPé4)

This special function lights all LCDs and LEDs for
three seconds.

When three seconds elapse, the LCDs and LEDs return to
the status held before [SP6471 was executed.

[SPCL] [6] [4]: Executes LCD and LED check

5.11.21 RaM check (8P§5)

This special function executes the RAM READ and WRITE
check.

[8PCL]Y [6] [5]): Executes RAM check

By writing four patterns such as 00, FF, AA, and 55 to
all RaM addresses, verification is made for read values.

The initial status (SPO0 status) is set when the RAM
check is completed. '
5.11.22 ROM check (SpP66)

‘This special function executes the ROM check using the
sum check method {in the entire program area.)

[SPCL] {6] [6]: Executes ROM check
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5.11.23 Option display {8SP§7)

This special function displays the currently installed
options.

ta-ﬁéference crystal
escillator 1
Reference crystal

oseillator 2

Reference crystal
oscillator 3

= AF oscillator

B VIDEQ

> EXT FM polarity
changesover (OPT 08)

= EXT FM modulation
factor display (oPT O7)

=)

uu-suf&—- 6 7 * 67" L] '10030.1!0’0. 13

STATUS
1l indicates that the option is set; 0 irdicates that.
the option is not installed.

Press the [CENTER FREQ] and [MHz/dBm] keys to return
to the original freguency display.
5.11

.24 Dc FM high-stability mode ON/OFF (5P38/SP37)

This special function selects the dc FM high~stability
mode. Since this mode has excellent long=-term carrier
frequency stability compared to the crdinary dc FM mode, it
is convenient for testing digital FM radios which reguire
special stability. The above-mentioned special functieon
SP38 1s keyed-in to select this mode. SP37 is keyed in to
return to the ordinary dc FM mode. '
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(1)

{2)

ju}
SPCL 3
STATUS

Sets dc FM high~stability mode to ON

When the EXT dc FM mode is selected, a decimal
peint is displayed at the position shown in the
following figure of the frequency indicator to
indicate the dc FM high-stability mode.

750 000 000

WMz kHz

o
SPCL 3 7
STATUS

Sets dc FM high-stability mode to OFF to enter
ordinary Dc FM mede.

Note:

The difference between the ordinary dc M mode and
the dc FM high-stability mode is described below:

Since the dc FM high-~stability mode stabilizes the
frequency, using an AFC circuit, it is different
from the dc FM. That is, even if the frequency is
changed by dc control, it returns to the center
frequency after some time. However, it is not the
same as the fast-repeating dc control of the de FM
because of its remarkably long response time.

Therefore, it is recommended that the SP37 mode be
used for complete dc control and the SP38 mode be
used for testing dc FM such as in pagers.
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5.12 External FM Polarity Switching (Option 06)
5.12.1 OQutline

Option 06 of the MG3601A/MG3602A has a function to
switch the FM medulation polarity by external modulation
input at external FM modulation.

This function is convenient for switching polarity at
dc FM modulation.

5.12.2 FM modulation polarity

The polarity of the external modulation input and
frequency deviation is shown below:

, EXternal modula- Frequency

FM polarity tion input deviation
Non-reversed (SP11) + e
Reversed {SP12) + TTTe—
- “—"—__________,__-

For example, if FM polarity reversal is selected, the
carrier frequency falls when the external modulation input
is positive voltage and it rises when it is negative
voltage, |
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5.12.

3 Cperation

A special code is used to set the option 06 mode to

OM/OFF. FM polarity switching procedures are described
below:

STEP ACTION VERIFICATION
1. Set the carrier frequency to 500 MHz
and FM modulation factor to 3.0 kHz
and set the external FM modulation
to ON,
2. Key-in special code 12 to set the
reversad mode.
]
wa, 3 2
STATUS
3. Check that the modulation display
section is as shown on the right and - 0‘ e
that the FM pclarity is set To the 3'Q b
reversed mode.
4, _Key-in special code 11 to set the
non~reversed mode.
B
AL 1 1
STATUS :
5. Check that the modulation display

section is as shown on the right m 3.00 e
and that the FM polarity is set to °
the non-reversed mode.
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STEP ACTION VERIFICATION
4. External modulaticn signal input
Input an AM signal (20 Hz to 100 kHz)
to thé MOD INPUT terminal from an
external signal source with an MOO OUTAUT
amplitude of 1 Vms. -©-
MO0 INPUT
i ——————— -i\
5. Deviation display
When the external input is approx.
1v {HI and LO lamp off), the
rms , o FM 100 kHz
frequency deviation displays approx. .
100 kHz as shown on the right.
Notes:
1. The display accuracy is the percentage of the difference between
the full-scale display (display at maximum input of approx.
1 Vrms} and the deviation set value, at that time, to the set
value,
, . - bPeviation set value - Maximum input displav
bisplay accuracy Deviation set value x 100 (%)
2. The modulation accuracy is determined by the display accuracy
(£4%) and the set accuracy of the mainframe (£5%), and is 9% of
the display at the maximum full scale point.
3.

The display can not be 0 when an external signal is not applied.
Part 3 of paragraph 5.13.3 explains that 0 is displayed, but
actually a value is displaved due to the influence of +he
internal detection circuit offset voltage. The value appears to
indicate modulation, but actually there is no modulation.

This residual value display depends on the set value and is
expressed by the following equation:

Residual display = Deviation set value x 0.0%1
Therefore, a maximum residual value of 1% is displayed when no

signal is input.
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5.12.3 Cperation

A special code is used to set the option 06 mode to
ON/OFF. FM polarity switching procedures are described
below:

STEP ACTION VERIFICATION

1. Set the carrier frequency to 500 MHz
and FM modulation factor to 3.0 kHz
and set the external FM modulation
to ON.

2. Key-in special code 12 to set the
reversed mode,

]
S 1 2
STATUS |
3. Check that the modulation display
section is as shown on the right and 3 .xa
that the FM polarity is set to the , J?G' *
reversed mode.
4. . Key~-in special code 11 to set the

non-reversed mode,

o
spoy, 1 4
STATUS :
5. Check that the modulation display
section is as shown on the right 1 m 3 OO iz
and that the FM polarity is set to "

the non-reversad mode.
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ACTION VERIFICATION

4, External medulation signal input

Input an AM signal {20 Hz to 100 kHz)
to the MOD INPUT terminal from an
external signal scurce with an MOD ouTPUT

amplitude of 1 Vms' @

MOD tNPUT

J/ .
o)

5. Deviation display

When the extexnal input is approx.

1
Voms FM 100 kHz

frequency deviation displays approx.

(HI and LO lamp off), the

100 kHz as shown on the right.

Notes:

Display

2,

The diéplay accuracy is the percentage of the difference between
the full-scale display (display at maximum input of approx.
1 vrms) and the deviation set value, at that time, to the set

value.

- Deviation set value - Maximum input display
accuracy = Deviation set value x 100 (%)
The modulation accuracy is determined by the display aceuracy
{£4%) and the set accuracy of the mainframe (+5%), and is #9% of
the display at the maximum full scale point.,

The display can not be 0 when an external signal is not applied.
Part 3 of paragraph 5.13.3 explains that 0 is displayed, but
actually a value is displayed due to the influence of the
internal detection circuit offset voltage. The value appears to
indicate modulation, but actually there is no modulation,

This residuzl value display depends on the set value and is
expressad by the following equation:

Residual display = Deviation set valua x §.01
Therefore, a maximum residual value of 1% is displayed when no

signal is input.
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Example:

If the external modulaticn input is set to 0, the following
residual value is displayed:

Maximum 0.1 kHz when deviation set walue 10 k

Maximum 1 kHz when deviation set walue 100 k

Maximum 2 kHz when deviation set value 199 k

5.13.4 Variableness of frequency deviation

The frequency deviation can be changed using the
following procedures after following the basic operation
procedures described in paragraph 5.13.3.

STEP ‘ ACTION ) VERIFICATICON

1. Lower deviation

Lower the external modulation signal

level. FM 100~ kiaz
For example, when 1 V is reduced ¢
_ ms
to 0.1 ¥ ;, the deviation will be
ms .

approx. 10.0 kHz. FM - 10.0 khz

¢
2. Raise deviation

Raise the external modulation signal S A

level. FM 50.0 Kkiz

For example, when the level is o ' }

changed from 0.1 V to 0.1V .
rms ms

The deviation will be approx. 50 kHz.
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{continued)

STEP

ACTION VERIFICATION

L3
.

Further the external modulation signal level

When the external modulation signal is

raised further, the display will FM 100
change from 100 to 101 and 102 at a

kHz

modulation point that ig silightly higher . ]
than 1 Vrms'

At a modulation point higher than 102,

decimal points and blanks are displayed, - FM 101
which represents the ovér-range display,

kHz

Reduce the level so that the HI lamp !
goes off,

I_FH 102 khz 1

FH_--

kHz
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5.13.5% Superimposition with internal modulation

The display for external modulation superimposition
with internal modulation is explained below. This follows
the operation described in paragraph 5.13.4.

STEP ACTION VERIFICATION

1. Set the external modulation signal

level to 0.5 V .

rms
The deviation display will ke FM  50.0 kHz
approx. 50.0 kHz.

2. Setting internal modulation to ON v
Key-in INT FM. : FH 150 kHz
=
m?;g

3. The FM deviation display changes from

50.0 kHz to 150 kHz,

4. FM deviation re-setting

Set the FM deviation to 50 kHz by

key-entry. o \
FM 5 o e FM  75.0 kHz
M _

The deviation display will be approx.
75 kHz as shown on the right.
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L

.13.6 Option 07 mode cancel

The option 07 mode is cancelled using the following
procedures:

STEP ACTION VERIFICATION

1. Option 07 mode cancellation

Key—iﬁ gpecial code 39,

. 3

PCL
— 3 g
STATUS

FM  75.0 kHz
2. Deviation display restoration ‘

The deviation display returns
to the ordinatry modulatien state. F¥ 50.0 kHz

Note:

Even if the option 07 mode is cancelled, the internal and external
simultansous modulation state is maintained in the above conditien.
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5.13.7 Precautions on use

Attention must be paid to the following points when
using option 07.

(1) Option 07 cannot be used for gM (phase modulation).

{2) Option 07 does not respond to direct current at dc FM.

The respcnse fregquency range is 20 Hz to 100 kHz.

{3) When the external, independent FM modulation is
selected in SP34 and option 07 is also selected, the
deviation display will change but the modulation
accuracy is not guaranteed. Therefore, in this state,

the modulation factor must be confirmed using an FM
linear detector. -

5.13.8 Cthers

1. Since option 07 is backed-up, the setting is storegd
and retained even when the power is cut off.

Therefore, when the power is turned on again, option
07 need not be reset.
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5

.14

STATUS

The STATUS LED lights if a function item exceeding the
prescribed range is set. Press the [SHIFT] key then hold
the [STATUS] key down to display the status code.

FREQUENCY

s | | < | wp| EE 03

STATUS

MHz kHz

In addition, the special function setting status can
be confirmed by pressing the [SPCL] [SEBIFT] [STATUS] keys
(see paragraph 5.11.1}).

Note:

The [STATUS] LED lights if the error code is other than
EE0D0 (normal).

Error code priority
Highest priority

[EE5S1)~[EEO01,02,03,11,21,22,31,32,33,39,41,42,43,61 | ~[ EE81J “}

L’ [EE82] -[EE95] ~EE91 ] ~TEE92 |~ EE94 | - EE93 ) - EE00 ]
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Table 5-5 FError Codes

Function . Error code Explanation
ALY EEQL Too much input data
FUNCTION | 02 Error input
' 03 Data cutside data setting range
MODULATION EE1l Modulation frequency selected at MOD OFF
MEMORY EE21 Data not stored because memory protected
- EE22 No data at recalled memory
SPECIAL EE3L ~ Special function not registered
FURCTION EE32 RAM check error
EE33 ROM check error
Cthers EE51 Reverse power protection circuit operation
EESL LEVEL UNCAL ] The status is always set at UNCAL.
EES2 FM UNCAL If another error occurs, the error
UNCAL EE93 BM UNCAL is handied according to the
EE94 @M UNCAL priority rules. (Among UNCALs,
EES5 FREQ UNCAL the priority {(from high to low)
is FREQ, LEVEL, FM, ¢gM, and AM.)
Normal EEQQ
Option EE41 AF oscillator not set
EE42 VIDEC not set
GF~I1B EEG61 Read error
Offset EE82 Output level offset
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SECTION 6

MEASUREMENT

This section mainly explains how to measure the sensitivity
and selectivity of receivers as typical measurement examples
using the MG3601A/MG3602A Signal Generator. The reception
frequency values of the receivers, that is, the frequency values
set in the signal generator, are given only as examples.

In addition, the signal generator is assumed to be in the
initial state before measurements are started.
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Measuring Sensitivity

The sensitivity of a receiver is the minimum signal input
level requirad to cobtain the rated signal output of the
receiver. At this time, the signal level, noise level, and
signal distortion of the output are handled as follows:

1. BAM receiver

The sensitivity is indicated by the minimum value
of the standard modulated carrier voltage reguired to

obtain the rated gsignal ocutput at the specified §/N
ratio. '

For example, the minimum value of the
60%-modulated carrier input voltage required to obtain
the 50 mW signal output when S/N = 20 4B, is 10 uv.

2. FM receiver

The sensitivity is indicated by the minimum wvalue
of the standard deviated carrier voltage required to
obtain the rated output at the specified value of
signal to noise and distortion (SINAD) (for example,
~12 dB for the 400 MHz band). In addition, the
mipimum value of the carrier voltage regquired to
suppress by 20 dB the noise output of the receiver
when no signal is being received can also be used.
This is called the 20 dB noise quieting (NO)
sensitivity.

This paragraph explains how to measure the 20 48 KNQ
sensitivity and 12 dB SINAD sensitivity.

6-1
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6.1

-4

.1 Measuring 20 dB NQ sensitivity

The 20 dB noise quieting (NQ)

sensitivity is the

minimum carrier input voltage (output voltage read on the

signal generator) required to supprQSS the noise output by

20 dB when no signal is being input.

Obtain. the noise

output before suppression by using the volume controller of
the low-frequency amplification stage so that the rated

signal output can be cbtained.

(1) Setup

MG3801A/MGIBO2A SG

Fig. 6~1 20 dB NQ Sensitivity Measurement

Dummy FM Standard Lev'alr
. .
. . ’!' -‘..'. -l. a_ntenna X =
oIERN T 1o receiver dummy load  meter
1 e ANNKNN @ .- .
LA T T rir ‘ DA M1 EMRX ™1 DL ™ wm
(158.450 MHz) °




{2}

Measurement procedures

Step Procedure
1 Set the MG360LlA/MG3602A to 154.45 MHz as shown below.
CENTER *
EREQ 1 5 & . MHz/dBm
AF FRL

Set the frequency deviation of the signal generator (SG)
to 70% of the specified maximum frequency deviation.

If the specified maximum freguency deviation is 5 k¥z,
for example, set the frequency deviation of the 5G *o

3.5 kHz. Also, set the internal modulation frequency to
1 kHz.

M
oM FRL

3 . 5 kHz/dBy

Set the output level of the 3G high enough (usually, to
30 dBu or more}, then supply it to the receiver.

CUTPUT

LEVEL 3 g kHz/dBp
QOFF

Tune the receiver to receive frequency 154.45 MHz (so
that the deflection of the level meter (ILM) is maximum).

Adjust the volume controller of the low-fregquency
amplification stage of the receiver so that the rated

output can be obtained from the receiver according to
the LM indication.




{cont'd)
Step Procedure
5 Turn the SG output OFF. Also, turn the sguelch 'of the-
receiver OFF.
OUTPUT LEVEL
C ouvgj
SHIFT _LEVEL
S e OFF
€ Use the level meter to measure the noise output of the
receiver, and set the meter indication to 0 d4B.
7 Set the SG medulation to OFF. Set the 8G output to ON
and set the output level resolution to 0.1 4B.
: a OUTPUT a ‘ :
MOD OFF SHIET —EEVEL SHIFT & -Q-'Press the key until
OFF RES >

O._l &R is set.
| | 1} ; |

Modulation 5G ocutput ON
QFF

Setting
resolution

Operate the step key and output setting knob in the
OUTPUT section of the SG so that the IM indicates -20

< RES
"@— Operate the output
setting knob when
down up ~20 dB is close.
{(—) (+)
Output

setting knob

The value read on the OUTPUT LEVEL display of the SG is.
the 20 dB NQ sensitivity.




.2 Measuring 12 dB SINAD sensitivity

The SINAD sensitivity is indicated by the ocutput level
of the signal generater when the distortion factor reaches
the prescribed value (-12 dB for the 400 MHz band in Japan)
by lowering the cutput level of the SG while measuring the
distortion of the receive demodulation ocutput (to be exact,
output and noise) of the standard modulated signal.

{1} Setup
MG3B01A/MG3B02A SG
[ i I J Digtortiocon
. Dumtny ™ Standard factor noise
:‘ =‘= M ====== NN antenna receiver dummy load meter
mual @ | muunnn| @ o
LATT L a1t E il DA 7 FM RX ™7 DL 1 KNM

{465.95 MH2)

Fig, €~2 12 dB SINAD Sensitivity Measurement

P



(2) Measurement procedures

Step Procedure
1 set the MG3601A/MG3602A to 465.05 MHz as shown below.
CENTER .
FREQ 4 6 5 - 1] 5 MHz/dBm
AF FRL
2 Set the frequency deviation of the SG to 70% of the

specified maximum frequency deviation. If the specified
maximum frequency deviation is 5 kHz, for example, set
the frequency deviation of the SG to 3.5 kHz.

Also, set the internal modulation frequency to 1 kHz.

-
Fm 3 d 5 kHz/dBp
M ERL
3 Set the ocutput level of the S$G high enough (usually, to

30 dBu or more), then supply it to the receiver,

OUTPUT
LEVEL 3 0 kHz/dBp
OFF

4 Turn the squelch of the receiver OFF, then tune the

receiver to receive frequency 465.05 MHz ({so that the
deflection of the KNM-is maximum). Adjust the volume
controller of the low frequency amplification stage of
the receiver so that the rated output can be cbtained
from the receiver according to the XNM indication.




(cont'd)
Step Procedure
5 Set the SG output level resolution to 0.1 4B, .
= .
st | | N |
REs > | s Press key until 0.1 dB is set.
{ ]
Setting
resolution
6 Operate the step key and output setting knob in the
QUTPUT section of the SG so that the SINAD indication
value of the KNM is -12 4B,
< RES :
~sffamesn Operate cutput setting knob
S ' when -12 dB is close.
Press g :
several own up
times. (=) (+)

Qutput
setting knob

The value read on the OUTPUT LEVEL display cf the SG is
the 12 dB SINAD sensitivity.
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6.2 Measuring One-Signal Selectivity

The one-signal selectivity measurement is perfermed
when the desired wave and interference wave are weak and
the receiver will operate in the linear area. When
connecting the signal generator to the input terminal of
the receiver in the state where the desired wave is
received, the selectivity is the relative receiver input
voltage ratio regquired to obtain the same receiver output
when the frequency is changed to the Gesired or
interference fréquency. In this measurement, the pass band-
width, attenuation slope, and spurious response are
measured.

6.2.1 Using 20 dB NQ method to measure FM receiver

selectivity
80
The figure on the leff shows the selectivity
70 characteristics of the 146 to 162 MHz single-

channel receiver. fThe acceptable zranges are
as follows:

+ Pags bandwidth:
The width lowered by & dB8u is 20 .k¥z or
more,

80

50 » Attenuation:
The bandwidth lowered by 70 dBu is 50

kBz or more.

3

20

I

7
7
;;

Therefore, when using the 20 &B NQ method
Lo measure the selectivity,

- 30

+ Pass bandwidth:
Obtained from the frequency width
cbtained by increasing the SG ocutput
to 6 dBu higher than the NQ sensitivity,

=

. and adjusting the fregquency so that the
N NY output will be the same as the NQ
X 10 R sensitivity again.
\\\\§§§ 6 2
N * + Attenuation:
" N Obtained in the same way as above except
"kHz 30 20 10 ¢ 10 20 30 +kHz for increasing the output by 70 dBy

' instead of 6 4dBu.
The characteristic curve must not overlap the

shaded parts.
e solid-line curve is acceptable; the dashed~
%0t ne curve is unacceptable,
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MG3IB0IA/MGIB02A 8G
1 | J —
Lo || Dunmy ™ Standard Level
- ‘ x iver dummy load v
‘ -.‘ ; ".‘.‘ antenna ecaive v loa meter
xan| @ |muunnn| @1, =
®inEN W DA [ FMRBRX [ oL [T W
{154.450 MHMz)

Fig. 6~3 Using 20 4B NQ Method of Measure
Selectivity
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{2) Measurement procedures 1 -- Pass bandwidth

Step Procedure

Set the frequency and output level of the SG, and FM RX

in the same way as in 20 B NQ sensitivity measurement
{see paragraph 6.1.1). '

Set the S5G to the relative level mode; set the cutput
level resolution to 1 dB.

- ’ i N
SHIFT = SHIFT ~sffessy Press key until 1 dB
LRL RES » is sat,

L || : J
Setting relative Setting
level mode resolution

Turn the output setting knob clockwise to increase the

output level of the SG to 6 AB higher than the 20 dB NQ
sensitivity.

o

.<nlﬁnun Turn clockwise until indica-
- tion of QUTPUT LEVEL display

is +6 d43.
up
(+}
Qutput
setting knob

4 Set the 8G to TUNE mode; set the output frequency

resolution to 1 kHz.

o o
E SHIFT N

RESET RES >

! o |
Setting Setting
TUNE mcde resclution

~afomes Dross key until 1 kHz is set.
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- fcont'd)
Step 7

Procedure
5 Turn the TUNE knob counterclockwise to lower the
frequency and obtain the frequency where the 20 dB NQ
sensitivity is indicated again.
< ~sffssss Turn the TUNE knob counter-
clockwise to lower the
down / frequency until the 20 4B NQ
{—) sensitivity is cbtained.
TUNE knob
6

Set the SG to the relative frequency mode.

ERECQUENCY
ja} ]

SHIFT . —— | .*.; ()

FRL

{ § MHz kHz
Relative

frequency mode

Turn the TUNE knob clockwisce to increase the frequency

and obtain the frequency where the 20 dB NQ sensitivity
is indicated again.

up
(+)
TUNE knob

The value on the SG FREQUENCY display is the pass
bandwidth.




{3) Measurement procedures 2 -- Attenuation

Step Procedure
1 Set the frequency and ocutput level of the S$G, and FM RX
in the same way as in 20 4B NQ sensitivity measurement
(see paragraph 6.1.1).
2 Set the SG to the relative level mode; set the output
‘ level .resolution to 10 dB.
] % o B ’
SHIFT - | SHFT 6QQ —affewam Dress key until 10 4B
LRI RES > is set.
i |1 ]
Setting relative Setting
level mode resolution
3 Turn the output setting knob clockwise to increase the
output level of the SG to 70 dB higher than the 20 dB NQ
sensitivity.
i !Turn clockwise until indication
) of QUTPUT LEVEL display is
+70 d&B.
up
(+) .
Output -
setting knob
4

Set the SG to the TUNE mode; set the output frequency
resolution to 1 kHz.

= o
_TUNE SHIFT N ~affesnn Pross key until ! kHz is set.
RESET RES >

L I j

Setting Setting

TUNE mode resolution
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{cont'd)

Step Procedure

5 Turn the TUNE knob counterclockwise to lower the
frequency and obtain the freguency where the 20 &B NQ
sensitivity is indicated again.

C —difssss Turn TUNE kncb counterclockwise
to lower frequency until 20 dB
down NQ sensitivity is obtaiped.
(=)
TUNE knob
6 Set the SG to the relative frecquency mode.
= - FREQUENCY
SHIFT s o
FRL ‘f’ ()
L | : Mz KHz
Relative’

frequency mode

7 Turn the TUNE knob clockwise to increase the frequency
and obtain the'frequency where the 20 4B NQ sensitivity

is indicated again.

up
(+)
TUNE Knob |

The value on the SG FREQUENCY display is the attenuation

0f the bandwidth lowered by 70 dBu.
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6.

2.

2 Measuring spurious response

The spurious sensitivity is low when the difference
between the receiver output obtained by receiving the
desired modulated frequency and the receiver output
obtained by receiving the modulated spurious frequency is

large., To measure the spurious response, adjust the SG

output level of the spurious

receiver outputs are equal.

frequency so that both
Then, obtain the difference

between the level and the SG output level of the desired

frequency.

Assuming the desired frequency to be fd’ receiver IF

to be fi’ and receiver local to be fL’ the spurious
frequency f_ is: '

Image frequency interface:

[fs = fL £ fi = fd X Efi

. Harmonic interference:

s da -
When a frequency is received that causes the
difference from the local oscillation freguency to be
fi/2, the second harmonic of fi/z becomes the

intermediate frequency and interference occurs.

[fs = fL % fi/Z, f. . =n=£_ 1 fi/Z]

. Local oscillation frequency harmonic interference:

{fs =rnfL + fi}

An example for fg = 154.450 MHz, f4 = f4 + 2f;, and
£{ = 10.7 MHz is given here.



{1) Setup

MG3601A/MGIBLZA SG
|1 i |
iy EIEEN lﬂl-lﬂ g Dummy M Standard Level
| antenna receiver dummy load meter
@ NEN Ll Y
NN Q NN Q °
hALLL B DA T FMRX ™ DL ™ WM
{134.450 MHz)

Fig. 6~4 Spurious Sensitivity Measurement
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{2} Measurement procedures

Step . Procedure
1 Set the MG3601A/MG3602A to the reqaired frequency
fd = 154,45 MHz.
CENTER .
fREQ 1 , 5 4 — 4 5 MHz/d8m
Ar FRL
2 Set the freqﬁancy deviation of the SG to 70% of *he

specified maximum frequency deviation.

If the specified maximum fregquency deviation is 5 kHz,
for example, set +he frequency deviation of the S¢ to
3.5 kHz. Also, set the internal rodulation frequency to

1 kHz.
b 3
Fu 3 — 5 kHz/d8p
&M £RL
3 Set the output level of the sG high encugh {(usually, to

~-83 dBm or more), then supply it to the receiver.

QUTPUT #
LEVEL sl 8 _ 3 MHz/d8m
OFF LRL
4 Tune the receiver to receive the 154.45 MHzZ frequency

(so that the deflection of the LM is maximum) .

Adgust the volume controller at the low frequency
amplification stage (at the initial stage, 1f possible)
of the receiver so that the rated ocutput can be obtained
from the receiver according to the LM indicaticn.




{cont'd)

Step - Procedure
5 Set the SG to the relative freguency mode.
FREQUENCY
ju] "
SHIFT | B | w———— '
ERL + O
MHx kHz
6 Supply spurious frequency fs = fd + 2f:; to the receiver

while keeping the receiver status and the modulation
frequency and frequency deviation of the SG as is.

For the spurious frequency, add 2 x AF = 2 x 10.7 MHz in
“the relative fregquency mode.

a9 CENTER -
SHIET LEREQ 1 0 ° 7 MHz/E8m
AF FRL

1 Setting AF = 10.7 MHz : l

N ﬁ Press the FREQUENCY section [A] key.
ES > RES >

Hoid the FREOUENCY

e | || 2E 225 175850 000

FRL to confirm
fq + 28;. MHz kHz

7 Set the 5G to the relative level mode.

SHIFT ' L';L . + 0.0 48




(cont'd)

Step Procedure

8 Set the SG Output level resclution to 1 dB.

= .
SHIFT ﬁ ~sgffmemem Press key until 1 dB is set.
RES > :

Setting'
rescLution

9 Operate the step key and output setting knob in the
QUTPUT section of the SG so that the LM indicates the
same value as the rated output in step 4.

< RES .
s ) Operate the output setting

knob when the rated output s
level is close.

down

(=) (¥

The value on the SG OUTPUT LEVEL display is the spurious
sensitivity.
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Measuring Twec-~Signal Selectivity

In conventional one-signal selectivity measurements,
the input signal level must be changed from arcund 0 dBu up
te around 100 aBu to measure the selectivity using the
fixed~ocutput method.

Because of such a large change in the level, it is
generally difficult for amplifiers to always operate
linearly and accurately. Usually, amplifiers operate
linearly when the level is changed by up to 20 or 30 &s.
For a larger change, however, the sensitivity is lowered at
high signal input due to the saturation of the

amplification degree etc., which causes errors in the
measurement values.

The two-signal selectivity (or effective selectivity)
measurement is more suited to the actual receiver status.
This selectivity can directly indicate the interference
separation capability of the receiver. That is, it
indicates the maximum allowable input level of the
interference wave for suppressing the interference wave in
the receiver ocutput down to a fixed value while receiving

the desired wave. The following items are included.

. 1. Blocking effect
2. Cross-modulation characte:istiés

3, Inter-modulation characteristics

619
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3.

1

Measuring bldcking effect of M receiver

When both the desired wave and interference wave are
not modulated, by supplying the interference wave separated
by Af kHz from the desired wave when the desired input
voltage 6 dB higher than the input voltage regquired for
suppressing the noise by 20 dB has been supplied, the
blocking effect is indicated by the input level of the
interference wave where the noise is suppressed by 20 dB.
By measuring the input level of the interference wave by

changing its frequency, the characteristics shown in the
figure are obtained.

f3:]

il

5

3

W

O 4

58 /
D A¢¢¢
g 7
g

@ 2

Loy

Sl=]

bt o

- [+ +
Interferencs

wave frequency

This paragraph explains the measurement procedures
where the desired wave is 154,450 MHz and the interference
wave ig 340 kHz x n the desired wave.



(1) Setup

MG3IBO1A/MG3602A SGL (For desired wave)

—
-

oy HiMEN ====== MEN]
IHH o BEEEEN ‘
®|lunn |EmmmEn ¢
. ™ Standard lLevel
MG3601A/MGIA02A S52 (For interference wave) receiver dummy load  meter
0 e e S L e : S?WO 1
gnas ] ]
l | | b 1 p3d FMRX 77 DL LM
(154.450 MHz)
S A P A S
® L BB
T NN
Pluns o T IT Q *
Fig. 6-5 Two-signal Selectivity Measurement
{2} Measurement procedures
Step Procedure
1 Set the SG2 output to QFF.
o OUTPUT .
SHIFT LEVEL r— OFF
OFF
2 Set the frequency and output level of the SG1, and FM RX

in the same way as in 20 dB NQ sensitivity measurement
(see paragraph 6.1.1).

Assume the noise level to ke VN dB at this time.




{cont'd)

Step Procedure

3 Set the SGl output to OFF. Set the frequency and output
level of the 8G2, and FM RX in the same way as in 20 dB
NQ sensitivity measurement {see paragraph 6.1.1}.

Assume the noise level +o he VN dB at this time.

4 Set the S8GZ ocutput to OFF and the SGl ocutput to on
again.
5 Set the SGl to the relative level mode. Set the output

level resclution to 1 A&B.

=] ¥ e} :
SHIFT — SHIFT N ~tffwem Press key until 1 dB
. LRY RES > is set,
LSetting relative L——-Setting —_—
level mode resolution
6 Turn the output setting knob of the SG1 clockwise to

increase the output level to 6 dB higher than the 20 &B
NQ sensitivity.

> _{___ Turn cleockwise until the

indication of the QUTPUT
LEVEL display is +6 dB.
up
{(+)
Cutput
setting knob




{cont'd)
Step Procedure
7 Hold the SG1 in the satus of step 5. Set the SG2 output
to ON and set it to the relative freguency mode.
o ouTPUT u e
SHIFT LLEVEL SHIFT —
OFF ] FaL
N SG2 ON — LSe'c:tinc;r relat:iveJ
fregquency mode
8 Bet the SG2Z to the relative level mode and set the
output level resolution to 1 dB.
P I ° N |
SHIFT - SHIFT | - ~affcmm Dross key until
1 LRL | RES > 1 dB is set.
LSetting relative—! L--—-‘Setting' —
level mode resolution
9 Set AF of the £G2 to 40 kHz and set the 8GZ to the TUNE
mode. '
a CENTER u
SHIFT _FREQ 4 0 kMz/dBy TUNE
4t RESET

1_—‘—"‘Se_ﬂ;ting AF = 40 kHz i L—-——J

Setting TUNE mode
10 Adjust the output setting knob of the OUTPUT LEVEL
section of the 8G2 so that the noise output cf the
receiver is VN dB in step 2 each time the [ A ] key of
the FREQUENCY section is pressed. At this time, the
value indicated by the OUTPUT LEVEL display is the

interference wave input level (dB) at AF x n more than
the desired wave.




{cont'd)

Step Procedure

10
{cont.)

A

.> 'E Adjust the output setting
knob so that the noise

RES >
{ | down up suppression is 20 4B.
When pressed, ('—). (+) ,
AP = 40 kHz Qutput

setting knob
Repeat as many times as required.

11 Reset the 8G2 frequency to the frequency when the TUNE
mode was set (this is the desired frequency value set in
steps 2 and 3).

Also, reset the §G2 output level to the level whern the
relative level mode was cet in step 7.

. .
SHIFT ‘;:lffi_ SHIFT SONT_
RESET RESET
LReset to the . L—Reset to the level—J
frequency in step 8. in step 7.
12 Adjust the output setting knob of the OUTPUT LEVEL

section of the SG2 so that the noise cutput of the

receiver is VN dB in step 2 each time the [ & ] key of
the FREQUENCY section ig pressed.

At this time, the value indicated by the OUTPUT LEVEL
display is the interference wave input level (dB} at AF
X n less than the desired wave.




{cont'd)

Step Procedure
12
{cont.)
Q:ﬁ E Adjust the output setting
< RES C ) knok so that the ncise
i1 down up suppression is 20 d&B.
When pressed, (=) {+)

AF = 40 kHz Output
| : setting kneb l

Repeat as many times as required.

From steps 10 and 12,‘the following blocking
characteristics are obtained.

@
S
] %'"uo '
> 100
3
o
ol
5
—+ 80
4]
1
o
=
9 = 60
=
Q
3
Yoy g 50
e
[17]
+
fed
[
~kHz 160 120 80 40 0 40 80 120 160 +kkz

Interference frequency offset (kHz)




6.3.2

Measuring cross-modulation characteristics

The cross-modulation characteristics are indicated by
the input level of the interference wave when the receiver
cutput obtained when the desired signal is a non-mcdulated
wave and there is a near-by interference modulated wave is
lower than the one obtained when the desired signal is

modulated wave and there is no interference wave.

Note:

When the desired receive freguency and the modulated
interference wave with another frequency at a higher
level are supplied to the receiver, cross-modulation
indicates a symptom where the desired signal appears in
the receiver output as a signal modulated by the
modulation signal of the interference wave due to the
non-linear operation of the receiver.

(1} Setup

Figure 6-5 shows the required setup. Measuring
AM waves is explained,

In the measurement procediures, it is assumed that
the desired wave is 1500 kHz and that the interference
wave is #5 kHz x n that of the desired wave.



(2} Measurement procedures

Step ' "~ Procedure
1 Set the SG2 output (for the interference wave) to OFF.
o OuUTPYT A
SHIFT LEVEL ' C
| o —— OFF
2 Set the SG1 freguency (for the desired wave) to 1500
kHz,
CENTER
—fREQ | 1 5 0 0 kHz/dBp
AF
3 Set the AM modulation factor of the $G1 to 30% and the
internal modulation frequency to 400 Hz. .
” )
AM 3 0 RAD / By 400Hz
AF
4 Tune the receiver to receive frequency 1500 kHz (so that

the deflection of the LM is maximum).
Set the AGC of the receiver to OFF and adjust the
receiver to the optimum status.




{cont'd)
Step Procedure
5 Set the ocutput level resolution of the SGI to 0.1 &B.
o
SHIFT & ~fifpmemncs Press key until 0.1 ds
RES > is set.
i |
Setting
resolution
& Operate the étep key and output setting knob in the
OUTPUT section of the 8Gl so that the LM indicates the
rated signal output.
Qtﬂ ‘ Cperate the oﬁtput
=28 C ) . ~setting knob when the
L rated output is close.
Press down up -
several {~)} %)
timeS. Output
setting knob
7 Assume the value of the SG1 OUTPUT LEVEL display in step
6 to be El dBu.
8

Set the SGl modulation (for the.desired wave} to OFF.

Set the SG2 output (for the interference wave) +to ON.

G Tourpur
MOD OFF SHIFT LEVEL
OFF
i | 1 i
sG1 5G2
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{cont'd)

Step Procedure
9 Set the 8G2 (for the interference wave) to 1500 kHz,
CENTER
EREQ 1 5 0 0 kHz/dBY
AF
i0 Set the SG2 output level so that it is the same as the
8G1 cutput level (E1 dsu) in step 7. For example, if
the SGl output level is -2.35 dBu, set as follows:
QUTRUT # *
LEVEL - 2 o 5 R:%/pv
OFF LRI FRL,
11 Set the modulation factor and modulation frequency of
the 8G2 in the same way as for the SG1l in step 3.
. % n
AM 3 0 mo/*“’ 400Hz |
AF
12 Cperate the output setting knok of the SG2. Assume the

output level of the SG2 to be E2 éBu when the receiver

output is 20 dB less than the rated signal output in
step 6 (this is the cross-modulation characteristic when
the interference wave is the same as the desired
fregquency}. Assume the level 20 dB (1/10) less than the

rated output to be VS ¢éB.
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{cont'd)

Step - Procedure

13 Set the 8G2 to the relative frequency and relative level -
modes and set the output level resolution to 1 &B.

jw} o g # =)
SHIFT —e SHIFT —— SHIFT ¢§ ffamaren Press key

FRL LRL RES > | until 1 48
. B is set.
L—Re}.ative - LSetting xelativeJ - Setting — '
frequency mode = level mode resoluticn
14 Set AF of the S5GZ to 5 kHz and set the SG2 to the TUNE
mode.
a | center E
SHIFT _FREQ 5 kHz/dBg JUNE |
AF RESET
Setting A Setting
TUNE mode
15 Adjust the output setting knob of the OUTPUT LEVEL

section of the SG2 so that the noise output of the
receiver is VS dB in step 12 each time the [ A ] key of
the FREQUENCY section is pressed. At this time, the
value indicated by the OUTPUT LEVEL display is the
interference wave input level (dB) at AF X n more than
the desired wave.




{cont'd)
Step Procedure
15
{cont.)
ﬁzh Adjust the output setting
RES > C ) - knob so that the receiver
R down up signal output is Vg dB.
When pzessed,(#. {+)
AF = 5 kHz Qutput
| setting knob
“Repeat as many times as required.
16 Reset the. 5G2 frequency to the frequency when the TUNE
mode was set (this is the required frequency value set
in step 9).
Also, reset the SG2 output level to the level when the
relative level mode was set in step 13.
j#] B , 1 ] B
SHIET _TUNE SHIFT CONT
RESET RESET
L*Reset to fregquenc — - Reset to level -
h'e
in step 14. in step 13.
17

Adjust the outpﬁt setting knob of the OQUTPUT LEVEL
section of the S£G2 so that the noise output of the

receiver is VS 8B in step 12 each time t&y] key of the
FREQUENCY section is pressed.

At this time, the value indicated by the OUTPUT LEVEL
display is the interference wave input level (dB) at
AF x n less than the desired wave.
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{cont'd)

S5tep Procedure
17
(cent.)
sz ' 'E Adjust the output setting
< RES ( ) knob so that the receiver
L i %oug: up signal output is Vg dB.
- (+)

When pressed,

AP = 40 kHz Qutput
] setting knob ‘

Repeat as many times as required.

From steps 15 and 17, the folldwing selectivity
characteristic with cross-modulation considered are
obtained..

(@B}

Interference wave

input level

! | | | : | | i |
T ]
-kHZ 26 15 10 5 0 5 0 15 20 +kHz

Frequency deviaticon from the
desired frequency (kHz)




SECTION 7

PRINCIPLES OF OPERATION

This section briefly explains the operation of the
MG3601A/MG3602A Signal Generator.
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Outline

The MG3601A/MG3602A mainly consists of the following

sections. Figure 7-1 shows the MG3601A/MG3602A block

diagram,

<i> Reference oscillator

<2> Main oscillator

<3> Main PLL section

<4> Subsynthesizer

<5> Frequency divider

<6> Output amplifier {1 GHz band)
<7> Heterocdyne section

<8> Attenuator

<8> Controller

<10> Freqguency doubler secticn

<11> Output amplifier (2 GHz band)

Block Explanation

<1>

The following explains the blocks shown in Fig. 7-1.

Reference coscillator

The reference frequencies (1 MHEz, 50 MHz, 100
MHz, 150 MHz, 200 MHz, and 600 MHz) reguired by the
other sections are synthesized by dividing, adding, or
multiplying the output signal of the reference crystal
oscillator. When one of the options 01 to 03 is
installed as the reference crystal oscillator,

synchronization with more accurate freguencies can be
performed.



<22

<3>

<4>

<5>

<6>

Main oscillator

The main oscillator oscillates at frequencies of
520 to 1040 MHz.

The ocutput is sent to the main PLL section <3>
and frequency divider <53,

Main PLL section

The main PLL section consists of a phase~locked
loop for synchronizing the frequency output by the
rain oscillateor to the reference signal. This section
adds or subtacts the signal (770 to 820 MHz) from the
subsynthesizer <4> and the signal (50, 100, 150, 200,
250 MHz) from the reference oscillator <15.

Subsynthesizer

The subsynthesizer outputs freguencies of 770 to
820 MHz in 10 Ez steps. This section consists of

three PLL circuits. ¥FM modulation is applied in the
subsynthesizer. ' '

Frequency divider

. The frequency divider obtains signals of 260 to
520 MHz or 130 to 260 MHz by halving or quartering the
520 to 1040 MHz frequencies output by the main
oscillator. This section consists of the freguency
divider, filter switching circuit, etc.

Output amplifier (1 GHz band)

The ocutput amplifier generates the final ocutput
level by amplifying or attenuating the cutput from the
frequency divider <5>. This.section consists of the.
amplification and attenuation circuits.

Part of the amplifier output is detected and compared
with-the reference veoltage, and automatic level

control (ALC) is performed to keep the output at a
fixed level.



<7

<8>

<89>

<10>

Since AM modulation is performed by modifyving the
reference voltage using the modulation signal,
modulation with good linearity is obtained.

Heterodyne section

The heterodyne section obtains signals of 100 kHz
to 130 MHz by using the heterodyne method. This
section consists of the mixer, low-pass filter, and
amplifier. This section receives and amplifies the
frequency obtained by subtracting the 600 MHz signal
output by the reference oscillator <1> from the 600 to
730 MHz signal cutput by the output amplifier <6>.

Attenuator

The attenuator consists of =»-type resistance
attenuators. 3, 10, 20, anéd 25 dB components are
switched using relays. The maximum amount of
attenuation obtained is 135 @B, The reverse power
detection circuit is provided before the output
connector to protect the attenuator f£rom excess
reverse input power.

Controller

The controller has an 8-bit microprocessor.’
By decoding data input from the front panel and the
GP-IB, the controller gives the required setting
information to each hardware component and generates
the audio signal required for modulation.

Frequency doubler section

The frequency doubler section doubles the 520 to
1040 MHz signal output from the main ascillator to a
signal of 1040 to 2080 MHz. It consists of the

multiplier and high-pass and low-pass filters.

7-3



<1l> Cutput amplifier (2 GHz band)

The output amplifier generater the final output
level by amplifying or attenuating the 1040 to 2080
MHz output from the furequency doubler section.
Automatic level control (ALC) is performe& in the
sameway as at the output amplifier (1 GHz band) <6> +to
keep the output at a fixed level.
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SECTION 8

OVERVIEW OF GP~1IB

This section outlines the GP-IB function and specifications

{interface and device message) of the MG3601A/MG3602A.
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B.

1

Outline

The GP-IB interface is MG3601A/MG3602A standard

equipment. The GP~IB is a standard measuring instrument
interface bus as specified in IEEE-488 {Instituta'of
Electrical and Electronic Engineers) and IEC-625
(International Electrotechnical Committee.)

the

‘The MG3601A/MG3602A GP-IB has the following functions.

Controls all functions except power switch and LOCAL
key

Reads all measurement conditions and measurement data

Displays GP-IB address at LCD
Uses interrupt function and serial polling operation

Makes an automatic measurement system easy to
configure in combination with personal computers and
other measuring instruments

a

This operation manual uses program examples based on

ANRITSU Packet V series Personal Technical Computer.



e

8.2

g.2.1

Table B-1

Specifications

GP~IB interface function

Table B-1 lists the GP-IB interface functions of the
MG3601A/MG3602A Signal Generator,

MG3601A/MG3602A GP~-IB Interface Functions

Remarks

Data sendable

~ Data receivable

Talker function provided

Listener function provided

Neither talker nor listener
provided with function to
extend up to second address

Intexrupt function provided

Local leckout function
provided

All MG3e0lA/MG3602A func-
tions made SPO0 condition

Symbol Interface function
SH1 All source handshake functions provided
AHL All accept handshake functions provided
5 Basic talker function provided
Serial polling function provided
Talk only function not provided
Talker release function by MLA provided
¢ L4 Basic listener function provided
R Listen only function not provided
Listener release function by MTAa
provided
TEQ Rddress extensicn talker function
not provided
LEO Address extension listener function
. not provided
SR1 A1l service request functions provided
RL1 All remote/local functions provided
PPO Parallel polling function not provided
DC1 All device clear functions provided
Do Device trigger function not provided
co Contrel function not proviged

Contrel function not
provided




Paragraph 1.4.2 of the GP-IB Basic Guide {available
from ANRITSU), describes how to view the subset,

In example 2, Table 8~1 is explained in more detail.

8.2.2 Device messages

Tables 8-2 to 8-5 list the MG3601A/MG3602A device
messages by type.

. Table 8-2 GP~IB Data Reguest Messages
Table 8-3 Status Message Line Allocations
Table 8-~4 GP-IB ?rogram Codes

., Table 8-5 Special Function Messages

To use these messages refer to SECTICN 11 and SECTION
12. APPENDIX A lists the device messages in alphabetical
order. APPENDIX B lists the special function codes in
numerical order.

Also, the GP~IB Basic Guide {available from ANRITSU)
has two sections: SECTION 1 and SECTION 2. It is for

beginners, refer to it when necessary.



Table 8-2 GP-~IB Data Request Messages

Program code Data contents Unit
CFRD, FRRD | Set frequency Hz
DFRD AF frequency . . Hz
RFRD Relative frequency Hz . ,
OLRD, APRD Output level dBm/dBU/V in voltage Qnit
RLRD Relative level 4B
AMRD AM modulation factor 7,
FMRD FM frequency deviation Hz
HMRD ¢M phase modulation " RAD
AF oscillator set
AFRD frequency . Hz
SPRD SP function status none
SURD Error status none
FORD Frequency offset value Hz
LORD " Level offset value : dB
Note:

“CFRD" is set at initialization. The data set by the
data request message is valig until it is reset.

The ocutput level unit .is the unit specified at that time.

If the specified data is not set, 0 is output.

For example, when any of "RMRD", "FMRD" or "HMRD" is sent
and the data is read without modulation specification,
the value becomes 0.



Table E-3

Status Message Line Allccaticns

itl Bit7 Bit & Bit 5 Bit 4 Bit 3 Bit 2 Bit 1 Bit 0
Line '
valus DIO8 BIoY? DIO& DIOS DI04 DIO3 Dio2 DI,
, PARMMETER
With ERROR BUSY |With ouT
1 pYd sRXVicH (AhnoAxm.a.‘; (Under . ::::i::ve d(;::ernai. W %
request contition}]processing) powe: setting .
| ) . campleted)
withour | NO READY |Withour | jhiermal
servige {Ready | excessive setting %
0 X regquest ﬁgﬁg}} condizion) reveise not x
condition) powe compleved
Weight 128 . 64 32 18 8 4 2 1
g
1 1 1 i i
Sending 0 0 0
- 0 0 ] 0 9

X

Unused and O




Table E~4 GP-IB Program Codes

‘Farameter Progran code
o NUMERALS 0 to 9 0 to 9
2 MINUS -
A DECIMAL POINT
ds OB
dBm DBM
u. dBn DBU
v v
N mv MV
BY Uv
! GHz GHZ
: MHz MHZ
T kHz KHZ
Hz HZ
% PC
RADIAN RAD
CENTER FREQ or FREQUENCY CF or FR
AF DF
FREQ INCREMENTAL (AF) STEP UpP Iu
FREQ INCREMENTAL (AF) STEP DOWN D
F TUNABLE FREQ RESET T0Q CENTER TR
R FREQ TUNE OFF 78"
E FREQ TUNE ON T1
Q FREQ TUNE UP FU
U FREQ TUNE DOWN "FD
E FREQ RESOLUTION 10 Hz R1
N FREQ RESOLUTION 100 Hz R2
C FREQ RESOLUTION 1 kHz R3
Y FREQ RESOLUTION 10 kHz R4
FREQ RESOLUTION 100 kHz R5
FREQ RESOLUTION 1 MHz R6
FREQ RESOLUTION 10 MHz R7
FREQ RESOLUTICN 100 MHz R8
FREQ RELATIVE OFF F@
- FREQ RELATIVE ON F1
CUTPUT LEVEL OL or AP
_ QUTPUT LEVEL 1048 STEP UP L5
0 OUTPUT LEVEL 10dB STEP DOWN L6
U OUTPUT LEVEL RELATIVE, CONTINUE RESET RS
T QUTPUT LEVEL CONTINUOQUS MODE OFF co
P OUTPUT LEVEL CONTINUOUS MODE ON Ci
u OUTPUT LEVEL FINE KNOB UP LU
T QUTPUT LEVEL FINE KNOB DOWN LD
OUTPUT LEVEL RESOLUTION lst digit Lz
L QUTPUT LEVEL RESOLUTION 2nd digit L3
E OUTPUT LEVEL RESOLUTION 3rd digit L4
v OUTPUT LEVEL RELATIVE OFF L@
£ OUTPUT LEVEL RELATIVE ON L1
L OQUTPUT LEVEL OFF RF
OUTPUT LEVEL ON RO




Table 8~-4 GP-IB Program Codes (Cont'd)
Parameter Program code
AM (Amplitude Modulation) AM
FM (Frequency Modulation) FM
©“M (Phase Modulation) HM
M MODULATION STEP UP MU
MODULATION STEP DOWN MD
o) RESOLUTICN lst digit S1
RESOLUTION 2nd digit S2
O | REsoLTUION 3rd digit s3
u INT AM mode OFF AD
. INT AM- mode ON Al
EXT BM mode OFF A2
A EXT aM mode ON A3
T INT FM mcde OFPF Da
INT FM mode ON D1
| EXT FM mode OFF Dz
EXT FM mode ON D3
O1 INT@M mode OFF HO
N INT 2M mode ON H1
EXT @M mode OFF HZ
EXT 2M mode ON H3
EXT DC OFF E@
EXT DC ON El
MOD OFF MF
MOD ON MO
2 AF(Audio Frequency) AF (Option 04)
INT MOD FREQ QUTPUT 1kHz M1
(5’ INT MOD FREQ OUTPUT 400Hz M3
¢ INT MOD FREQ OUTPUT AF 0SC M5 (Option 04)
f‘g STORE ST
m | RECALL RL
0 | FREQ FQ
5, FUNCTION FN
S
P
E
? SPECIAL FUNCTION SP
A
L
0
F | FREQ OFFSET FO
é LEVEL OFFSET LO
3
R~BP QFF RP

IMS O

muamomo




Takle 8~5 Special Function Messages

Parameter {specizl function Program Key

contents) code operation
Initial setting SrOo0 T [8PCLI[01 (0]
Bell COFF SPO1 [8eCL] [0]111]
Bell ON=* SPO2 {8PCL] [0112)

Terminated voltage indication OFF* SpO03 {8BPCLII011[3]



ERROR: igcerror

CFFENDING COMMAND:

STACK:

~dictionary-
~filestream-
~-filestream~
-mark-
~zavelevel-
~-savelevel-

image



AT

{continued)

No.

Panel marking

Function

MODULATION

MODULATION

MQD
ON/OFF

- N
INT AM

FM
INT aM

MQD OFF

EXT am

F s
EXT B

EXT DC

MODULATION: This generates the internal
modulation fregquency, switches the external
and internal modulation modes, turns
medulation on and off, sets the modulation

factor, and gets the modulation factor
resolution. : '

When the [MOD OFF] Key is pressed,
MODULATION CFF is set and all the

MORULATICON functions shown above ares
turned off,

When the [MOD OFF] key is pressed again,
MODULATION ON is reset and the setting of
each MODULATION key before MODULATION was
turned off is.reproduced.

The [INT AM] and [EXT aM] keys set INT aM
and EXT AM, respectively,

The internal or external FM or #M mode can
be selected by pressing the [INT PM/gM)
key or [EXT FM/gM] key. The mode is
switched from ¥M to gM ox from ¢M to FM
with the DATA ENTRY [FM] and [gM] keys.

The [EXT DC] key is used when applying
external modulation at a low region
between dc and 20 Hz in the EXT AM and
EXT FM/gM modes,




{continued)

No. Panel marking ) Function

Selects internal medulation frequency
400 Hz fixed, 1 kHz fixed, or AF 0OSC
{20 Hz to 100 kHz)

wWhen the [400 Hz}

™ o o key is prassed,
7 OINTMOD | B | L 1 a00MzZ 1kHz AF 400 Hz is turned
QUTPUT | a00Hz 1kHz égé ' | osC on.

When the [1 kHz]

o 8 < key is pressed,
400Hz TkHz2 &Fc 400 Hz is turned
off and 1 kHz is

turned on.

a o ™ When the [AF QSC}
4004z 1kHz AF - key is pressed,
' 0S¢ 1 kHz is turned

off and AF 0O5C is
turned on.

Qtﬁ When the {%] key is pressed, the modula-
tion factor is decremented.

525 when the [/A\] key is pressed, the modula-
] Q:Q &Qb =g o | tion factor is incremented.

< RES RES >

Sets modulation factor
Qtﬂ resclution from low-order digit
< RES to high-order digit

Sets modulation factor
resolution from high-order
RES > digit to low-order digit

SHIFT

Display modulation factor set values of
MODULATION settings described in Nos. 6, 7,
and 8, with.% as unit for AM, kHz ag unit
AM % for FM, and RAD as unit for ¢M, at maximum
9 EM kHz of three digits.

oM RAD For simultaneous modulation, displays
combination of any two of AM, FM, and ¢M.
Howevear, data of last selected mode '
displayed as set value.

MODULATION




{continued)

No. Panel marking Function

FREQUENCY: This increments and decrements
carrier frequency or internal modulation
frequency, sets resolution, sets frequency
by TUNE knob and resets frequency by TUNE

Mode .
Qtﬂ Decrements carrier frequency or
- AF 0SC frequency
FREQUENCY < RES -

Q:ﬁ ¢2§ 62§::' Increments carrier frequency ox

10 parvr e > ‘ P AF 08C frequency
] _ Sets carrier frequency
SHIFT © ng or internal modulation
. -1 1 < Res frequency resolution
from low-order digit to
high-order digit
B Sets carrier frequency
SHIFT ‘mjfsi_ or internal modulation
RES > | freguency resolution
from high-order digit
to low-order digit
= When the [TUNE] key is pressed, the TUNE
TUNE mode is set. ‘
RESET After the resolution is set by pressing the
’ [SHIFT] [RES>] or [SHIFT]{<RES] keys, the
11

frequency can be continuocusly varied at the

set resolution step by turning the TUNE
knob.

When the [SHIFT]{RESET] keys are pressed:

TUNE mode: This returns to the value set

TUNE knod immediately after the TUNE mode was set.
Relative frequency displays: This resturns
the relative value to 0 4B.




{continued)

No. Panel marking Function
DATA ENTRY: This inputs the output
DATA ENTRY frequency or cutpu? level set?lnq data in
header keys, numeric keys, unit key order.
_ (The header keys are the eight keys of the
RECALL two columns at the left side of the numeric
CTORE keys, the numeric keys are the nine keys of
12 the three columns at the center, and the
RTL unit keys are the four keys of the single
——— column at the right side c¢f the numeric
ADRS
keys.)
The {RECALL] key recalls a frequency or

panel function from the internal memory.

Example:

Recall the frequency stored in address 5,

' o CENTER
STORE | .. ‘ 5 A

The [STORE] key stores the frequency or
panel function to the internal memory.

Example:

Store the currently set output frequency
to address 5.

g e CENTER
SHIET RECALL 0 5 SRes
: STORE i AF

When the [RTL] key is pressed, the
instrument is returned from remote control
to local control. )

(Return to Local)

The GP-IB address can be checked or set
by pressing the [SHIFT] [ADRS] keys.




No.

(continued)

Panel marking Function
To perform the function labeled in blue
characters on the frent panel keys, press
the [SEIFT] key, then prass the blue-
character key with the desired function,
L {This is called the shift key function)
SKHIFT :
13 Tc add other functions besides the
- functions shown on each key on the front
SPCL ‘panel, press the [SPCL) key, then key in
STATUS a Z~digit numeric code. .
) {(This is called the special function).
When the STATUS lamp describted at No. 3
is 1it, the status code is displiayed on
the frequency display while the [STATUS]
key is being pressed after the [SHIFT]
[STATUS] keys were pressed,
[CENTER FREQ} is the carrier frequency
setting header key.
Example:
Set the carrier frequency to 456,89 MHz.
CENTER ‘
_ FREQ 4 I -6
CENTER AF
14 FREQ
Fl .
— 8 9 . iMHz/dBm
ouTPUT FAL
LEVEL
OFF

[AF] is the AF setting header key.

Example:

Bet AF to 123 Hz,

o CENTER
SHIFT —FREG _ 1 2 3 Hz/mV
AF '




{continued)

No.

Panel marking

Function
[OUTPUT LEVEL] is the output level setting
header key.
Example:
14 ' Set the cutput level to -12.3 dBm.
{cont.)
OUTPUT #. .
LEVEL . - 1 2
OFF + ol LR
¢ © 3 MHzZ/dBm
FREL :
Wﬁen the [SHZF?I {OFF! keys are pressed
when there is an output level, the output
level is turned off. ‘
When the [SHIFT] [OFF] keys are pressed
again, the output level is turned on.
The [AM] key is the AM modulation factor
setting header key.
Example:
Set the AM medulation factor to 45%.
: N e %
AM AM 4 5 RA?)/L‘V
15 AF AF ‘
EM The [AF] key is the internal modulation
pry frequency setting header key. {option)

Example:

Set the internal modulation fregquency
to 23 kHz.

SHIFT AM 2 3 kHz/dBy
AF




{continued)

No. Panel marking Function
The {FM] key is the FM frequency cdeviation
setting header key.
Example:
Set the frequency deviation to 75 kHz,
FM Ly R | W
am " -
15 S
cont. )
( The [gM] key is the #M phase deviation
setting header key.
Example:
Set the phase deviation to 123RaD.
SHIFT FM 1 5 3 RAD/}:N
. . oM
The [0] to [9] and [.1(~] keys are used in
« a numeric data setting,
Ten keypa (The * above and to the left of the decimal
f I point and the # above and to the left of
-.-. Right the minus sign are meaningless for key
HENN end operation.)
MEEIE | (unit
16 | The column of four keys at the right sets

\. keys)
# a

FRL L.RL

FRL: Frequency Relative
LRL : Levei Relative

the frequency or output level unit,
The unit used is determined by the header.
Data entry is ended by pressing a unit key.

When the [SHIFT] [FRL] keys are pressed,
the RELATIVE mode (relative frequency
display) is set,

When the [SHIFT] [LRL] keys are pressed,
the RELATIVE mode (relative level display)
is set.




{continued)

No.

Panel marking

Function

17

FREQUENCY

MHz = kMz

Displays carrier freguency {(MHz or kHz
anits, maximum 10 digits) or internal
modulaticon frequency (kHz or Ez units,
magimum 7 digits)

{Internal modulation frequency is optional)

Display example for displaying the first
example of No., 14 and example for AF in
No. 15:

Inthe _) 4 5 6 8 9 0 0 00
relative

medel, +
or - is
displayed - 2 3 0 0 0.0 AF

at the Mz kHz

left end. " Por AT, MHz
is read as
xHz and kHz
ig read as HzZ.

Mz kHz

°

ig

QUTPUT LEVEL

Y

dBp
dBm
dB

EMF
mV
nv

\

Sign display

Displays absclute cutput level and relative
output level at maximum 4 digits, minimum
regolution §.1 dB.

The units at the right end are displayed
according to which DATA ENTRY unit key is
pressed.

The left end is the sign display.




{continued)

Panel marking

Function

1is

CUTPUT LEVEL

< RES

VY

A

RES >

- QUTPUT LEVEL: This increments and

decrements, the ahsolute output level or
relative output level, sets the resciution,

-and sets the level by CONT knob and resets
the level in the TURN mode.

: &QQ Increments cutput level
RES >

QSQ Decrements output level
< RES

" : Sets output level

SHIFT ¢Q§ resolution from low-
RES > order digit to high-
h order digit

Q:ﬁ Sets output level

) resolution from high-
order digit to low-
order digit

SHIFT e
< RES

20

-1
CONT
RESET

Qutput level
getting knob

When the [CONT] key is pressed, the CONT
mode is set.

The output level can be continususly varied
by 45 dB at a 0.1 dB resolution by turning
the cutput level setting knob.

When the {SHIFT] [RESET] keys are pressed:

CONT mode: This returns to the value set
immediately after the CONT mode was set,

Relative level: This returns the relative
value to 0 4B,

0-10



{continued)

No. Panel marking

Function

MG3£01a panel

REVERSE POWER

50W MAX = 1GHz
+50v DC

. (@=

MG3602A panel

REVERSE POWER

{ 25W MAX > 1GHr
S0W MAX = 1GHz

50V D¢

©)-

59§

The MG36012 outputs a 0.1 toc 1040 MHz,
~133 to +13 dBm signal at an ocutput
impedance of 50 .

The MG3602a output a 0.1 to 1040 MHz or
1040 to 2080 MHz, -133 to +7 dBm signal at
an output impedance of 50 Q.

Since an RPP (Reverse Power Protection)
relay operates if too much power is
applied to the OUTPUT connector
accidentally, the instrument is protected.
However, never apply 50 W (MG3601A and
MG3602a, £ <1040 MHz), 25 W (MG36023,

£ >1040 MHz) or greater, or *50 Vdc or
greater bascause they exceed the RPF
operation limit and the instrument will be
damaged.

STD OUTPUT
10MHz

e ()

STD OUTPUT 10 MHz (Option): When an

external standard oscillator (10 MHz) is
installed in the MG3601A/MG3602A, this
connector isused to connect it to the STD
INPUT 10 MHz connector with the accessory
U-link.

The small hole at the left is used to
fine~adjust the freguency of the oscillator.

STD INPUT  FREQ
10MHz  ADJ

23 ‘_ O

The STD INPUT 10 MHz connector is used to
input the standard signal from an external
standard oscillator or the NMo. 22 STD OQUTPUT
10 MHz connector.

When the signal is input at the prescribed
input level (>2 Vp-p), the external

standard oscillator mode is set auto-
matically. The small FREQ ADJ hole at the
right is used to fine~adjust the frequency.




{continued)

No.

Panel marking Function
BUFFER QUTPUT
10MHz
24 Cutputs external standard signal input to
No. 23 STD INPUT 10 MHz connector or
intermal standard signal at TTL level
The VIDEC INPUT connector is used to
?ggEg video~-modulate (AM) an RF signal with a
Y . A compesite video signal.
OFFSE G Input level: 1 Vp-p, impedande: Nominal 75
25
'(:i:)" <:> (:) CFFSET GAIN: The video modulation is
adjusted to 87.5% AM modulation factor
inside the instrument.
This contrel is used to fine~adjust it.
(:::::} <:::::> P o Fuse holder. Holds *** A fuses
26
I ! l T A¢c inlet for accessory power cord
GP-1B’ In GP-IB remote control, the GP-IB
27

interface iz connected to this ccnnector,
In the remote mode, the front panel REMOTE
LED indicator lights.

(s |



{continued)

No. Panel marking Function

28 shock hazard.

It is called the frame ground (FG) terminal.

@ ‘ Ground this terminal to prevent an electric

0-13/(0-14 blank)
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APPENDIX A

APPLICATION PARTS

{1} Accessories

Order No. Name - Remarks

34Y73726C Protection covers Protect front and rear panels,
One-touch installation

34Y73731C Front handle kit Two handles

34Y73732C Rack mounting Eandle + frame angle : 2
kit

(2) 50 @ =—75 O pad (MP51A, MP52A)

The MP51A and MP52A pads are n-type resistance
attenuation circuit impedance transformers used when
matching the measuring system impedance.

X b

P

They are especially suitable when converting the
output impdance of a measurement signal source.
Maximum allowable power is 0.5 W.

MPS1A
Frequency range: (0 to 200 MHz
Insertion loss: 10 dB {voltage ratio at 75 R — 50 Q

VSWR: <1.2



Connector: BNC-P (75 O side)

BNC~-J {50 & side}
. MP52A

Frequency range: 0 to 200 MHz
Insertion loss: 10 dB (voltage ratio at 50 § —= 75 Q)
VSWR: <1.2 o
Connector: M-J3 (75 Q side)
N-P (50 Q side)
50 & - 75 @ impedance transformer (MP614A)

The MP614A is used to match impedance when the
impedance of the circuit under test is 75 Q.

Frequency range: 10 to 12080 MHz

Connector: 50 I side N-P
75 @@ side NC~J

Insertion loss: <1 4B {£600 MHz)
<1.5 dB (>600 MHz)

T pad (Z-1643a/8)

The 2Z-164A/B are used as matching pads for mixing and
applying the outputs of two standard signal generators to
the input terminals of the receiver when measuring the two
signal characteristics (densitivity suppression effect,
intermodulation characteristic, etc.) of a receiver.



(3)

Z-164An (50 0)

Freguency range: { to 1000 MHz

Insertion loss: 6 :0.5 dB (voltage ratio)
VSWR: <1.3 (<500 MHz)
<1.5 (>500 MHz)

Connector: N-J

. Z-164B (75 @)
Freguency range: 0 to 200 MHz
Insertion loss: 6 :0.5 dB (voltage ratio)
VSWR: <1.2

Connector: M-J

Four-port junction pad (MP659A)

The MP65%A four-port junction pad is used as a
matching pad when mixing and applying the outputs of three
signal generators to the input terminals of the receiver
when measuring the three signal characteristics
{intermodulation characteristic, etc.) of a receiver.

T,



{6}

EGEIVER &

Frequency range: 40 to 1000 MHz
Impedance: 50 0
VSWR: §1.3

Insertion loss: 10.5 +1 4B

Isolation: 838Gl - 88G2
SSG2 - S5G3 } 230 dB
SSG2 - 8863 25 4B

Rated power: 1 W

Input/output connectors: N(J)

Attenuvator (MP721)

The MP721 series attenuator is used in level
adjustment, impedance improvement, etec. Models with
nominal attenuations of 3 @B, 6 dB, and 10 to 60 d4r
(10 dB steps) are available. Their attenuation
frequency characteristic, attenuation accuracy, and

VSWR are excellent over the dc to 12.4 GHz fréquency
range,




Mlowablej

Attenu- DC~8 GHz 8~12.4 GHz ﬁﬁég;f Dimensions

Model lation |~reeeree YT inpurt {ImpedanceConnector ature. and
{dB) %E%‘g?cy VSWR SE%ggi_c?. VSWR | power Iange weight

MPT21A 3 +03 1.25 £0.3 1.35
MP7218 6 03 1.2 0.3 1.3
MP721C 10 0.3 1.2 +903. 1.3
MP?21D 20 0.5 1.2 +05 1.3
MP721E 30 +0.5 1.2 +05 13 2wr 08 Ntvpe . | 07 10 50°C) 21 zfo%sgmm
MP721F 449 1.0 1.2 15 1.3
MPI21G 50 1.0 1.2- 15 1.3
MP72H &0 1.0 1.2 15 13

* Test frequency: 1 GHz



Specifications

APPENDIX B

SYNTHESIZED LEVEL GENERATOR

(MG442A)

| 10 Hz 10 20 MH2 {75 0 unbaianced sutput}
Range 4 1o 650 Wiz {75 . 150 O balanced outpit)
30 Hz 1o 150 kHz (600 Q balanced outputy
Seiing By 4 step wals and FREQ FINE, 6 banas
Band Minmum digit of step ehal Fine adjust
g 10 Hz 1 1 kHz 0.1Hz
H ! lo 10 xHz 1tz The FREQ FINE dial can vaty
E Reschution 10 to 300 kHz 10 Mz below one siep at the lowest
100 kHzig § MHz2 100 Hz digit of the slep cial
£ 10 10 MMz
10 1o 20 MHz |k °
Accurac %50 % $0~6 (100 Mz t¢ 20 MHz} at CAL postion of FREQ FINE
cevracy In < 100Mz, £500 x 105 ar CAL positon of FREQ FINE
Level range -5 % +15dBm
Altenuator Jdialsof 5dB x Y + 10dB x 5 1dB x 10. 0.1 g8 x 10, and LEVEL FINE
- Within 0.1 o8 (<13 MH2). and within £0.15 dB (2 13 MH2)
Frequency characteristics at 0 dBm (75 9 unbatanced) relerred to 10 kHz
Al CAL position of LEVEL FINE
75 @ ynbalanced output:
Fratjuency
Leve! 10 Mz to 13 MMz 13 10 20 MMz
+1510 ~ 10 dBm =0.2 68 2073 g8
-30 10 -5t dBm 0.3 ¢8 +04dB
75 Q. 450 ft batanced output
Frequency
Lavel accuracy Lavel 4t 650 kHz
- +3i5 o ~30 dBm +0.1 48
g -30% -51dBm +0.4 dB
5] 600 0 daianced oulpnt;
Frequency
Levei 30 1o 300 Hz 0.3 % 150 kHz
+15 10 +5 dBm —
43
<516 -30 dBm %07 9B =038
=30 o - 5¢ aBm +{0.8 08 0448
Source mpegance Return ioss Canreciar
78 O unbalanced BNC
impedance 75 01 balanced z 30 ¢R
150 1) balanceo 1214
600 {1 balanced 30 dB {0.3 10 150 kHz}
& — 30 dB. 2nd and Jrd harmancs {10 Mz lo 20 MHz}
Retative harmonic content & 40 dB. 2net and 3rd narmorres {100 Hz 1o § MHz
2 300 Hz {60C ¢ balanced)










SPECTRUM ANALYZER

APPENDIX C

(MS612A)

e e N A T

ECee

0 el A i

TECZE
SaeTnd =
pea] andamd-

Frequency

Item Specification
Measurement 50 Hz to 2 GBz and 1.7 +o 5.5 GHz
range

CRT display

Center-span, start-stop, start-span, or full span

Setting 0 to 2.099 999 999 CGHz or 1.7 to 5.509 $99 999

range GHz {(maximum resolution 1 Hz)

Display 0.1% of frequency span {>1 Hz)}

Center regolution. -
frequency Display % {Tuning frequency x standard frequency
accuracy accuracy + 1.5% of frequency span + 1/2 of
resolution bandwidth)

Setting Number/units keys, step keys, data knob, and
marker + center key, signal tracking key, zoom
key

Setting Same as center frequency. However (stop

range frequency ~ start frequency) >100 Hz

Start Display Approx 0.1% (>1 Hz) of frequency span

frequency/ | resolution .- )

stop Display t(Set frequency x standard frequency accuracy

frequency accuracy +0.5% of frequency span (2.5% for stop
frequency) +1/2 of resolution bandwidth)

Setting Number/units keys, step keys, data knob, and A

maker + span key




{Cont'd)

Item Specification
Setting 100 Hz to 3.80 GHz at horizontal axis 10 divs.
range varied at 3 digits (100 tc 999) and 0 Hz (fixed
: tuning)
Freguency Display £{2% of freguency difference between two points
span accuracy +0.5% of set frequency span)
Setting Number/units keys, step keys, data knob, and A
marker + span kay
Resolution | 10 Hz to 3 MHz, variable in 1-3-10 sequence, Manual setting
g |pandwidth | or automatic setting according to frequency span
T 181(6 as
i 1% |bandwidth)
3 | |Selec- <5:1 (3 MHz)
5| g |tivity <g8:1 (100 kEz to 1 MHz)
* 1 ®l(80 aB/ <4:1 (30 kHz)
6 dB ) <7:1 (10 Hz to 10 kHz)
Residual FM |<2 Hzp-p/0.1 s (fregquency span <10 kHz)}
Drift <15 Hz/3 mins (frequency span <10 kHz, ccnstant ambient
: temperature after 1 hour warmup)
Siderband <-80 dBc (20 kHz from signal at resolution bandwidth
noise I kHz, video bandwidth 30 Hz, receiving frequency <4 GHz)
Measurement +25 dBm to -135 dBm (average noise level)
range ,
Average <~135 dBm (frequency 800 kHz to 5.5 GHz)
noise h
level
2nd <80 dB (frequency 5 to 900 MHz)
o (harmonie When difference of input attenuation subtracted from input
3 | 2ldistortion | level is -30 asm
3 | BlTwe signal <-80 dB (frequency difference >2.5
1 1 ¢]3rd inter- | MHz at frequency >20 MHz)
? 'E [modulation | When difference of input attenuaticn subtracted from
* | Eldistortion | input level is -25 aBm
Zlresidual <-110 dBm ({input attenuator O dB, 50 O termination, frequency
response 500 Hz to 100 kHz)
Video 1 Hz to 3 MHz, varisble in 1-3-10 sequence, manual setting or
bandwidth | automatic setting according to frequency span
Input Up to 55 dB, 5 dB steps, manual setting or automatic setting
attenuator | according to reference level and resolution bandwidth
GP~IB (IEEE488, IEC625-1.24), all frent panel operating
Remote functions, except power switch, CRT intensity, focus, video
control

trigger level, frequency ZERD, and amplitude CAL adjustment
knob, can be controlled and memory contents can be read.
Interface: SH1,AH1,T6,L4,SR1,RL1,DPPO,DCL,DTL,CO




APPENDIX D

PACKET V PERSONAL TECHENICAL CCMPUTER




Specifications

Main unit
com Proguct nama Packat Ve (MC1201A) Packet Ve (MC12024) Packe: Vs (MC 1203A)
i
cPU B3000 ictock requency 8 MMz
ROM 32 KB
512 KB {no-wait)
RAM 14 MB maximum
Memaory {wih expansion box. 1 clock wait added)
» 128 KB for graphics
VRAM * 16 KB for charactars
CMCS RamM t K x4 bus {battery backep) R
interface Separate videa outputs {one connector for bolh eolor and monochrome disoiays)
Rasotution 640 x 400 dots

Display functions

Characlar fonts

Alphanumernce 6x 10 dots

Character screen

30 characiers % 25 tnes

Geaphics screan

» Page mode 4 screens (can be supenmposed)
* RGBI mode 1 screen

Both characler and graphics screens can be supenmoosed.

Monochrome display

16 gradatons

« PGB! mode: 15 colors

Colors * Page mede: 2 colors {lor each graphics screen)
Ciock Year ! month ! cay } hour f mindta  secand / day-of-week
{backed up by a lithium ballety tor longer than 7 vears)
Timer 16 ms resolution
Counter 1 ms resolution
Frequency: 200 Mz to 15 kHz
Tone generator Duration: 2 mg 10 32.767 s
Volyme control: O 1o 30 dB {refative vaiue) with 1156 and noise generators
Auitary slorage * One 35* foppy disk drive {840 KB} + One 357 hatt disk trve (20 MB) « (ne bubble cassete dnve {128 KB)
URETY Si0rag iAdahonal drive is available a8 aption)| * One 357 floppy Gisk dnve (640 KBY] « One buthie memory board (512 KE)
Expansion siols 3 slols (VME bus typey
Operating Temperature 5% 1o 45°C E 0% 10 50°C
condians Hurmicity 20% to 80% (no condensationy
8510 132V or 11010 250V, 47 to 63 Hz
Power
130 VA [ s7va [ 1s0va
Ormansions 132.5H x 380W x 400D mm
Weight 54 kg 10.0 kg | 9.0kg
Additional 3.5 flappy dusk dnve
Oghion 01 (6540 K3y —_—
Qauon 03 1 MB RAM
CRT disptay
j=!
rem Fraduct name Manachiome dispiay manlor (MCIE01A) Color chsolay monaor (MC36024)
Sciesn gize 12 inches 12 inches
Caoior Amber 15 colors (RGBI
Resotion 640 dols horzomal) » 400 dots (vemcaly
T4l 0° to 20° {verticall
Swivel % 45° (horizontal)
Horizonlal $ync. irequency 24.83 Wiz
Verlicai sync. Irequency 56.4 Hz
Operating Temperalure £° 16 50°C | 5% 10 45°C
condhions Humidity 20% o 80% {ro condensaton)

Power consumplion

8510 264 V. <EOVA

| 9016 130 v or 180 10 250 V. < 100 VA

Danensions

J41H X 326W 3 3630 mm

Weight

9 kg

I Nawg




APPENDIX E

GP-IB EXTENDER (MH(Q55B)

£ B EAT IR

7Y RN
1

[

T

Item

Specifications

GP-1IB inteéface transfer

GE-IB interface status can be sent to the
opposite extender.

Serial interface

. Modem interface
(JISCH361, R5232C)

. Current loop interface
(20 ma)

Internal modem {(Option)

Communication system

. Full duplex

. Asynchronous

Communication speed

110,300,600,1200,2400,4800,9600 bit/s

Character format

Serial interface connector

. Start bhit X

. Data bits _ 8

. Parity bit Even/odd/none
Stop bit \ 1/2

DB=25F







APPENDIX F

MULTIFUNCTION SELECTOR (MS0O10A)




Item

Specifications

Stots for units

23 slots, muitiple slots used according to the kind of unit

interface

GP1B

SHI, AH{, T6, L4, SR1, RL1, PPO, CD1, DTO, CO

Channel combination setting

60

Collection data setting

60

Self-check function

SELF TEST key, executed when power turned on

Units
Numberof | Commen .
Model channels channel f‘;:quency Impedance ix:semon ﬁeturn E::::\f:;on izsi::and
(connector) i (connector) £® 5 5
) 1 DC t0 650kHz | 21008
MHISEA |\ (5740500) | (HR10-10R-125)| 650kHz o | patanceq | SO-24B | 235dB so0qp | S 120dBm
2MHz
) 1 DC to gs0kHz | >100dB
MHISTA | (57.40500) | (HR10-10R-125)| 650KHZto | bulanced | SO-24B | 2354B Sooap | ST1204Bm
2MHz
, ] : DCto 650KHz | >100dB
MHIIBA 1 (57.40500) | (HR10-10R-125) | 650kMz to | bppameea | SO-24B | 23548 ooy | S1204Bm
2MH:z
: ) } DCto §30kHz | > 100dB
MH3S9A | (o7 40500) | R10-10R-128) | E50kHz 0 | b | S02dB | 235dB oo | 12088
iMHz
MH220A 6 ! DC to 150kHz | 9008 <0.2dB {235dB | 2115dB | <_120dBm
(57-40500) | (HR10-10R-125) balanced 4B 12 =3
5 1 7561 ‘
MH4B3A | O NGy (PG IMHz | Sl <0.20B | 230dB| 28048 | <-120¢Bm
5 i DC to 13MHz 20.2dB | >35dB| 2115dB
MH494AB! (BNC) BNO) |13t 3oMuz | 2 <03dB | 233¢B| »105dB | <—120¢Bm
(SPL5CPS}Y | (SP2.SCPS) [ = — = — Unbalanced | 270 7 S B P =
30 to 100MHz <0.5d8 [ 32248 | »95dB
MHE55A 4 4 ...DE EP i_GOEHE__ 508 H,EOLZEE” ..;.ESEB,. ..??q.df-.. <-100dBm
(BNC) (BNC) 100 to SO00MHziunbalanced | <0.5dB 222dB | >804B -




APPENDIX G

SELECTIVE LEVEL METER (ML4223)




ST,

Ttem Specification

Frequency 200 Hz to 30 MHz {BW: 40 Hz), 10 kHz to 30 MHz (BW: 1.74 kHz)
range '

Level

measuring ~120 to +30 4Bm {BW: 40 Hz), -100 to +30 éBm (BW: 1.74 kHz}
range _

LOW NOISE, DEMODULATOR (OFF), UNCAL (OFF}, AFC (CN), meter
indication (0 %1 dB), BW (40 Hz):

1Y 7% § urnbalanced

Temparature range

Level Level range 23° x5°C 0 to 45°C
measuring Frequency range
accuracy ] 10 kHz to 13 MHz 200 Hz to 13 MHz 13 tec 30 MHz
+
0 to +20 dBm  *0.15 &B £0.15 agB +0.2 4B
-~80 to 0 dBm *0.1 4B
~100 to 3.3 dB 0.5 dB ‘ +*0.5 ds
-80 dBm
~110 to 21 dB +1,5 dB *1.5 8B
=100 dBm

2) Balanced: #0.1 4B added to above accuracy

Input 75 §t unbalanced {200 Hz to 30 MHz), 75 @, 135 @, 150 Q0
impedance balanced (1 kHz to 2 MHz)

600 0 balanced {200 Hz to 150 kHz)

Bandwidth 40 Hz, 1.74 kdz

GPE-IB (Option 03)

Remote ML422A and MG65SA frequency tracking precautions:

control Since frequency setting data is sent from the MGE55A to the
ML422A only when the setting data changed, to make accurate
measurements with the ML422A, the MGE55A frequency setting

must be changed in small increments by using an encoder,
INCR key, etc.




APPENDIX H

ERROR CCDES

Error code

Explanation

Function
EE 00 Normal
EE 01 Too much input data ALL
EE G2 Error input FUNCTION
EE 03 Data cutside data setting range
EE 11 Modulation frequency selected at MOD OFF © MODULATION
EE 21 Data not stored because memory protected MEMORY
EE 22 No data at recalled memory

a . . .

EE 21 Special function not registered SPECTAL
EE 32 R2aM check error FUNCTTON
EE 33 ROM check error
EE 41 AF oscillator not set Ontion
EE 42 VIDEO not set e
EE 51 Reverse power protection circuit operation Cthers
EE 61 Read ervor GP-1B
EE 82 Cutput level offset QOffset
EE 91 LEVEL UNCAL The status is always set
EE 92 _FM UNCAL at UNCaL. If another
EE 93 AM UNCAL error occurs, the error is UNCAL
EE 94 ZM UNCAL handled according to the
EE 95 FREQ UNCAL priority rules. {Among

UNCALs, the priority
(from high to low) is FREQ,
LEVEL, M, $M, and AM.)







APPENDIX I

SPECIAL FUNCTIONS

Pzzgzam Parameter (special function contents) fi:gcion

SPo0 Initial setting {SPCLY 0] {0)

§PD1 Bell OFF {SPAL)Y {O) 1)

sPO2 Bell ON* [5PCL) (01 (2]

5P03 Terminated voltage display OFp* [sPCLY [0} {3}

5P04 Terminated voltage display ON [EPCLY{0) 14) FREQUENCY
5P05 VIDEO modulation OFF* [SBCL} [0} [5] display
SPO6 VIDEO modulation ON {BPCLY (O] (6] code list
5pG7 Memory sequential read mode OFF® [spCL] {0} [T} group
SPOB Memory seqguential read mede ON {sPCLI 0] (8)

sp09 Memory protect OFF* {spCLy {0] [9)

5F10 Memery protect ON [sPCnY (3] 10}

sPil EXT FM polarity switching OFF® [sPCLY{1) (1)

SP12 EXT FM polarity switching {OPT 06) O [sPCL) {1} {2)

EP13 AF frequency range cancel COFF* [spCLl(1:{3)

SPi4 RF frequency range cancel OF [SPCLTI1) 14}

353 External reference input 10 MHz mede ON* {SPCL) (11 (5}

P16 External reference input 1 MHz mode ON [SPCL) (1] [6}

SP17 AF frequency cffset mode OFF* [sPOL} (1) 17}

SFr18 RF frequency offset mode ON {spCL}[1} 18]

5p19 Output level oifset mode QFF* {SPCLITLILS)

sP20 Outrput level offset mode ON {spCr.) (2} (O]

SP30 Fraguency calibration ON durihg dc £ modulatien [5BCLY13]110) DL/EM
sP37 De F¥ high stability mode OFF* [spcr} [3117)

SP3B Dz FM high stability mode {(OPT C7) ON [spex) [3118)

531 Header of RF frequency offset value [spCL) 133 (1) SEfset
Bp32 Header of output level offset value [speLl {312}

B33 Simultanecus modulation with external andé [SPCLY [ 33 {31

saparate FM OFF* Simultaneous
5P34 Simultanecus modulation with extenrzl and {SPCL}[3) {4} modulation
separate FM ON

5835 LCD backlight OFF® TSPCLI T3] {5}

SPI6 LCD backlight ON {sPCLI[31 18] Backlight
sp39 EXT FM modulation factor display OFF* {SPCL}I[3] {8}

Sr40 EXT F¥ modulation factor display ON 1SPCLj (4] [0)

sP4L 5R$ ERROR MASK OFF ISPCLI[4) (1]

S5p42 SRG BUSY/READY MASK OFF [SPCLIT41 (2]

5p43 SRQ Excess reverse power MASK OFF [5PCE] T4) 131

SP44 SRQ PARAMETER OUT MASK OFF [SPCLI {41 14] SRQ
5945 {SPCL) {41 [5]

5p46 [SPCL]) [4] 6]

sp47 SR ALL MASKY [sPCL}f4] (7]

5P48 {§PCL] [4] (8]

§P49 [SPCL]{4119]

§p50 [8PCL) {5) [O)

SPE&1 Clear FREQ memory {1040 Miz) {sPCLY{6] [1]

SP62 Initjalize FUNCTION memory (P00 status) [spCLY {61 [2])

SP63 Set Irequency 0 Hz {SPCLITel {21 Memory
SP64 Check LCD and LED [spcn) e} (4]

SP&s Check RAM [s2Cri{6] (3]

SP66 Check ROM [srcL) {8] (8]

5P47 Diszplay cprion

{secrnl {8l {7}

* Indicates the inital status

I-1
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APPENDIX J

DEVICE MESSAGES IN ALPHABETICAL ORDER*

Program code

Parameter

Program code

Parameter

AQ
Al
A2
A3

AP
APRD

co

Cl

CcF
CFRD
DO
Dl
D2
D3
LB
DBM
DEU
CF
DERD
EQ
El
FO
Fl
FD
M
FMRD

Fo
FORD

FR
FRRD
FU

INT AM mode OFF

INT AM mode ON

EXT AM mode OFF

EXT AM mode ON

AF (OPT-4-Audic Freq)

AF¥ oscillator set frequency
. {unit: Hz)

AM (Amplitude Modulation)

&M modulation factor

{unit: %)

QUTPUT LEVEL

Output level (unit: &Bm/

48U, V for voltage units)

OUTPUT LEVEL

CONTINUOUS MODE

QOFF

QUTPUT LEVEL

CONTINUOUS MODE ON

CENTER FREQ or FREQUENCY

Set freguency (unit: Hz)

INT ¥M mode OFF

INT FM mode ON

EXT FM meode OFF

EXT FM mode ON

dB

dBm

dBu

AF

AF frequency (unit: Hz)

EXT DC OFF

EXT DC ON

FREQ RELATIVE OFF

FREQ RELATIVE ON

FREQ TUNE DOWN

FM (Frequency Modulation)

FM frequency deviation

{unit: Hz)
FREQ OFFSET
Frequency cffset value
{unit: Hz)
' CENTER FREQ

Set freguency (unit: Hz}
FREQ TUNE UP

GHZ
HO
El
H2
H3
M
HMRD

HZ
id

10

KHZ
LG

L1

L2

L3

L4

L:

L8

LD

LO
LORD

© LU

M1

M3

M5

GHz

INT ZM mode OFF

INT ¢M mode ON

EXT @M mode QFF

EXT #M mode ON

@M (Phase Modulation}

@M phase modulation
{unit: RAD)

Hz

FREQ INCREMENTAL

{AF) STEP DOWN

FREQ INCREMENTAL

(AF) STEP UP

XHz '

CUTPUT LEVEL

RELATIVE OFF

OUTPUT LEVEL

RELATIVE ON

QUTPUT LEVEL

RESCLUTION 1

OUTPUT LEVEL

RESOLUTION 2

OUTPUT LEVEL

RESOLUTION 3

QUTPFIT LEVEL 10 &B

STEP UP

QuUTPUT LEVEL 10 dB

STEP DOWN

OUTPUT LEVEL FINE

KNOB DOWN

LEVEL CFFSET

Level offset value
{unit: 4B}

OUTPUT LEVEL FINE

KNOB UP

INT MOD FREQ

QUTPUT 1 kHz

INT MCD FREQ

QUTPUT 400 Hz

CINT MOD FREQ

CUTPUT AF OSC{CPT-4)
MODULATION STEP
DOWY

* For special

functions refer to Appendix K.

J=-1



APPENDIX J

DEVICE MESSAGES IN ALPHABETICAL ORDER* (Continued)
igram code Parameter Program coce Parameter
MF MOD OFF SPRD 5P function status
MHEZ MHz ST STORE
MU MODULATION STEF UP ‘ SURD Error status
MO MOD ON _ T0 FREQ TUNE OFF
MV mv T1 FREQ TUNE ON
QL OUTPUT LEVEL , TR TUNABLE FREQ RESET
OLRD Output level {unit: dB) TO CENTER
PC % uv uv
Rl FREQ RESQLUTION v &
10 Hz
R2 FREQ RESQOLUTION
100 Hz
R3 . FREQ RESOLUTION
1 kHz
R4 FREQ RESQLUTION
: 10 kHz
RS FREQ RESOLUTION
100 kHz
R6 FREQ RESQLUTION
1 MHz
R7 FREQ RESOLUTION
10 MHz
RB FREQ RESOLUTION
100 MHz
RAD RADIAN
RF OUTPUT LEVEL OFF
2L RECALL
RLRD Relative level
(unit: 4B)
RC CUTPUT LEVEL ON
RP R~PP OFF
RS CUTPUT LEVEL
RELATIVE, CONTINUE
RESET
51 MOD RESOLUTION 1st
digit
52 MOD RESCLUTION 2nd
digit
583 MOp RESOLUTION 3rd
digit
5P SPECIAL FUNCTION




APPENDIX X

SPECIAL FUNCTIONS IN CODE ORDER

Program code Parameter Clagsification
SPOO Initial setting
SPO1 Bell OQFPF
SP02 Bell ON*
SPO3 Terminated voltage display
OFF*
Sr04 Terminated voltage display
ON
SP05 VIDEO modulation OFF* FREQUENCY
SPO6 VIDEOC modulation (OPT 05} ON display ccde
SPO7 Memory continuous-read list group
mode OFF*
SPO8 Memory continuous-read
mode ON
SP09 Memory protect OFF*
5210 Memory protect ON
SPll EXT FM polarity switching
QFF* .
spl2 EXT FM polarity sw1tch;ng
(OPT 06) ON
SP13 RF frequency range
release OQFF¥
SP14 RF frequency range
release ON
5P15 External reference input
10 MHz-mode ON¥*
SP1ls External reference input
1 MHEz-mode ON
SP17 RF frequency-offset
mode OFF*
5p1i8 RF frequency-offset
mode ON
SP19 Output-level offset
mode OFF*
SP20 Output-level offset
mode ON
SP30 Frequency calibration ON
during de FM modulation DC/FM
SpP37 Bc FM high stabilized mode
QFF*
SP3g Dc FM high stabilized mode

{(CPT 07) ON

* Indicates initial state

K~1



APPENDIX K

SPECIAL FUNCTIONS IN CCDE ORDER {Continued)

Program code Parameter Classification
FO Header of RF fregquency-

offget value Offset
LO Header of output-level

offset value
SP33 External independent-FM

simultaneous modulation ' Simultaneous

OFF modulation
SP34 External independent-FM
simultaneocus modulation
ON
SB35 LCD display backlight
OFF Backlight
SP36 LCD display backlight
ON
Ep39 EXT FM modulation factor
display OFF#*
SP40 EXT FM modulation factor EXT/FM
, display ON
sp4l SRQ ERROR MASK OFF
Sp42 SRQ BUSY/READY MASK OFF
SP43. SRQ Excessive reverse SRQ
electromotive force

MASK OFF
SP44 SRQ PARAMETER

OuT MASKX OFF
sp47 SRQ ALL MASK*

SP61 FREQ memory initialize

(1040 MHz)

SP62 FUNCTION memory initialize )

{SPOD state) Related to
5P63 Frequency 0 Hz setting memory
SP64 LCD/LED check
§P65 RAM check
SPéb6 . ROM check
SP67 Option display

* Indicates initial state



APPENDIX L

UNIVERSAL ASCII* CODE LIST

B7 0 P ) 0 1 1 1 1
‘s 0 0 1 1 0 0 1 1
B3 0 1 0 1 0 1 0 1
| NUMBERS
BITS CONTROL SYMBOLS UPPER CASE LOWER CASE;
B4B3B281
¢ 20 49 &0 Lo0 120 140 160
000 ¢| NUL | DLE| sP a @ P N p
o 010 16]2¢ 3z2{ag 48140 - G4isE0 80160 96 | 70 112
i GTLizt  Lio|41 81 101 121 P41 161
9 0 ¢ 1| SOH | DCH ! 1 A Q a - q
1 tfit 17|21 33|at 49141 §5}51 81|61 87|71 113
2 22 42 62 102 122 142 182
0 6 1.0] STX | DC2 " 2 B R b 3
2 S-S R E-BN - ] 3¢ian 50142 66|52 gz2{e2 98 | 72 T
3 23 43 53 103 123 143 163
¢ 61 1| ETX | DC3 # 3 C S - c 5
3 313 1923 35(33 511432 67|53 831163 973 115
dq SDCl24  DCLJ44 64 104 124 144 164
0100} EQT | DCH4 S 4 D T d t
4 {14 a0 (24 36]34 52144 68154  B4|64 100 |74 118
5 PPCIZ3  PPUJ4s 65 103 125 145 165
010 1| ENQ | NAK % 5 E | U e u
$ $:18 21123 37135 sat4s 69155 851 65 101§ 7% nr
6 26 13 65 106 126 146 166
011 6] ACK SYN & & F \ f v
§ 5lis z2us 33|38 SA[d6 T0ls56 86|65 102 {76 118
7 H i 67 167 127 147 167
01 11{ BEL/| ETB -7 G W g w
7 i 23|27 38137 55147 7457 87|67 103 |77 19
10 GETisa  spE|se 70 1o 130 150 170
HI I BS CAN { 8 H X h X
8 818 24|28 40jag 5648 72i38 88}68 104 /.78 120
1L TCT| 31 SPD] 51 71 111 131 15} 17%
100 1] HT EM ) ? I Y i Y
g alle 23] 29 REL 57149 13l59 89|69 10579 121
2 3z sz T2 11z 132 152 172
1010 LF SUB H J Z i z
A 101 1A 261 2A 12{3A S8[4A T4}54 90164 106§ 7A 122
13 33 53 T3 113 133 153 173
1o11] vl [ Esc| =+ ; K ] Kk {
B 1118 2128 13138 59148 75|58 $1] 68 107 {78 123
14 34 54 14 LEd 134 154 174
1 108 FF FS . <L L N | I
oy 1284C 28| 2C 14fac 6040 7615C g2[ 6L Lo | 7C 124
15 35 55 75 13 135 153 175
1 1 01 CR GS — = M ] m - }
) 13D 291 2D 13130 £14D 75D 93| KD 109 1D 123
15 16 38 Th tig 136 158 175
1 110 SO RS . > . N N ~
E HRE R 38| 2E 46 |3E §2{4E 78l3E 34{8E 116 | 7E 126
%4 3T 57 T UNLILLY £37 UNT}i57 E‘E{IRDUT
Pl S us ? O -— 0 3
F 15{1F 3 iuF 7 17 | sF 831 tF 7ulsF v4 | BF 111 7?‘ DELiz?
Address Uninverszal Listen Talk Secondaxy
command command address addruss address or
command
KEY #*U S A Standard Code for Infermation Intercharge
oetallns . PPU| GP-IB code
NAK ASCII charactar L""l
hex 13 Sl dacimal







APPENDIX M

BIT ALLCCATION INDICATING GP-IB
INTERFACE INTERRUPTION CAUSES

Bit No,

Cause
o Set to controiler
1 EQI detected
'Interruption cccurred when Packet is controller and not
talker or listener
2 SRQ received
3 Change in remote/local state
4 MTIA received
5 MLA received
& GET received
7 Device clear received
8 IFC received
9
;O
11 Parity error cccurred during reading data
12 MLA/MTA released
13
14
15







.....

.....

.....

-----

.....

‘Controller

APPENDIX N

IEEE STANDARD PROPER ABBREVIATION INDEX

A

Address Command

Accept Date State
Addressed Command Groop
Acvepter Ready State
Address :
Accepter Handshake
Accepter IDle State
Accepter Not Ready State
Affirmative Poll Response
State- : '
Attention

Accepter Wait for Hew cycle
State ‘

C

Controller
Controller
Contrgller

Active State
Addressed State
Active Wait
State
Controller
Contreller
Wait State
Centroller Standby State
Contreller Service not
Requested State )
Controller Parallel ppll
State

Controller Service
Requested State

Contreller Synchronaus Wait
State

Controller Transfer State

D

Data Byte
Data Accepted
Data Valig
Device Clear
Device Clear
Device Clear
Device Clear
Device Data
Data input/sutput

Device Trigger

Device Trigger Active State
Device Trigger Idle State

Idie State
Parallel Poll

Active State
Idie Stata

END
EQI
EQS

GET
GTL
gts

IDY
“IFC
ist

MSA
MTA

.....

-----

.....

.....

.....

.....

.....

.....

-----

E

End
End Or Identify
End of String

G

Group execute Trigger
Go to Local
go to stanby

Identify
Interface Clear
individual Status

L

Listener

Listener Active State
Listener Address

Listener Addressed State
Listen Address Group
Extended Listener

Listener Idle State

Lecal Lock Out

Local State

Listen only

Listener Primary Addressed
State

Local Poll enabled
Listener Primary Idle State
Listen :

Local with Lockout State
Local unlisten

M

My Listen Address _
My Secondary Address
My Talk Address

new byte available
Hot Data Accepted



