Overview

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

In addition to its many modulation functions, its frequency
stability, output level accuracy, SSB phase noise, 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 memery and GP-IB remote 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 £gr
expanding its functions.
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The MG3601A/MG3602A standard composition is listed in

..2.,1 Standard ccomposition

Table 1-1,
Table 1-1 Standard Composition
Item Name Cty. Remarks
nstrument MG3601A (or
MG3602A) Signal 1
Generator
50 Q coaxial cable 1 S-SDW? 5D 2w ?-SDW?
* Approx. 1 m'
Application: Output use
. -p _
50 @1 coaxial cable 1 ?NC ¥ RG-58A/U %NC P}
"Approx. 1 m"
coessories Application: Modulation use
Power cord 1
Ac fuse 2 ikl -
Operation manual 1
Service manual 1




1.2.2 Optiocns

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

Table 1-2 OQOptions

Cption 01
Reference oscillator {10
MHz}

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

Starting characteristics: 1x10~"/day (after 30-min operation)
5x1074/day {(after 60-min operation)

Temperature characteristics; *5x10°% {0 to 50°C)

Option 02
Reterence oscillator (10
MH2z)

Aging rate: 5x107*/day {after 24-hour warm-up)

Starting characteristics: 7x10"*/day (after 30-min aperation)
3x107*/day (after 60-min cperation)

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

Option 03
Reference oscillator (10
MHzZ)

Aging rate: 2x107/day (after 24-hour warm-up)
Starting characteristics: 2%10%/day (after 60-min operation)
Temperature characteristics: 5107 (0" to 50'C)

Frequency: 20 Mz to 100 kHz

gstfn ‘?Iﬂ Resolution: 0.1 Mz
serator Frequency accuracy: s 100 ppm
Option 05 See Table 1.5,
Video modulation
Option 06 The retationship batween the voitage polarity of the ex-

External modulation
poiarity 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 moduiation accuracy)




1.3 2Application 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 Applicatien/composition Remarks
Aocessory Protection cover, front For details, see
panel handle kit, rack APPENDIX A(1).
mounting kit
MPS1A, MPS2ZA ' 50 § 75 & impedance For details, see
50 § ~—=75 @ Pad transformer | APPENDIX A({2).
MPEl4a 50 @ 75 0 Used when circuit under For details, see
Impedance Transformer  test is 75 @ APPENDIX A (3),
7-~164A/B T-pad Used in two-gignal For details, see
50 &, 75 @ characteristics measurement APPENDIX n{4}.
MP&592 Four-port Ugad in three-signal ' For details, see
Junetion Pad characteristics measurement ~ APPENDIX A(B).
Mp721{ 1 Attenuator 73, 6, 10 to 60 4B (10 dB , For details, see
de to 12.4 GHz steps} attenuators available APPENDIX A{6).
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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,

MS61ZA Spectrum
Analyzer

Transmitter and receiver
automated by combining
MS612A with MG3I601A/MG3I5022

For details, sse
APPENDIX C,

Packet V Personal
Technical Computer

Used as controller to
remotely control MG3601la/
MG3602A by GP-IB

For details, see
APPENDIX D,

MHQOS55B GP~IB
Extender

Used to convert Gp-IR
interface to serizl
interface

For details, see
APPENDIX E.

MS010A Mrlti-
function Selector

Can be controlled by PTA
or personal computer via
GP-IB {Application)

Used ag various scanners

For details, see
APPENDIX P.

ML4Z22A Selective
Level Mater

Accurate transmission
characteristics tests
performed by combining
ML422A with MG360LA/MG3I602A

For détails, see
APPENDIX G.
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Specifications

Table 1-5 shows the specifications (<1040 MHz) common
to the MG3601A and MG36022;

Table 1-6 shows the

specification {>1040 MHz) that are different from Table

1-5.
Table 1-5 Specifications (<1040 MHz)
Specifications (Common to MG3601A and MG3602A, 1040 MHz2)
. Frequency range | 0.110 1040 MHz
- Rasolution 10 Mz
1 Acclracy Same as those of the relerence oscillator
J% Frequency 100 MHz
) : Aging rate: 2x10"%/year
Carrigr ! Reference oscillator Temperature characteristics; 5x10™%
frequency 1 Stability {for 0°C 1o 50°C change of ternperature at reference oscillator),
i Note: Bettar aging rate of up to 2x10-%/day are available as
: options. v
External refererice input 10 MMz, =2 Vp-p into 5001 load
Extarnal reference output 10 MHz, TTL levei
i Setting Keyboard, rotary encoder or GP-IB
Level range | =133 10 413 dBm (~20 to +126 ¢BuV e.m.t.)
Resciution G.1dB8
+1dB (Z ~10 dBmy)
| Accuracy +1.5dB (& ~123 dBm)
! =2 d8 (< ~123 dBm)
Qutput -

. Frequency characteristics

=148 {at 0 dBm)

Impedance

501, VSWR=1.5 (at = +3 dBm}, N-type connector

Radiatlion interference

=1 uV (Value is voltage-terminated with 5001 icad measured a!l 25 mm from the
front panel with a two-turn 25 mm diameter loop antenna)

Setting

Keyboard, rotary ancoder or GP-1B




Harmonics . . .-‘_~' ~25 dBc {2nd ar Ard harmonics)
Non harmonie spunous - '60 dse {greater than 5 kM2 from carrier)
! in CW mode, &t 20 kHz offset
S -117 dBe/Mz (0.1 MHZS e <130 MHz, 520 MHZSI0S1040 MHz)
33B phase noise . 2123 dBo/Hz (260 MHZSEiz<520 MHz)
= ~129 dBe/Hz (130 MH2S1c<260 MHzZ)
. wherg [cis carrier frequency

. 1 £0.03% {~78 6Bc) [at> 150 kMz catrier requency, demoaulalion banc 50 Hz
Signal Residual AM 1015 kHz]
purity - i Demodulation dand !
Frequency range 03t 3 kkHz 50 Mz to 15 kM2
520 MHzSfcS1040 MHz 7H . T
Residuai FM 0.1 MHzSto<130 MHz 2 {50.48) 16 Hz
260 MHzSc <520 MHz 4 Hz (55 dB) 8 Hz
130 MH2Elc <260 MHz 2 Mz (61 dBY | 4 Hz
Measured by 7.m.s. detector
Values in parentheses are relative values comparad with 2.5 kHz deviation.
Modulation factor . 4% 10 100% at cutput levels 247 d8m
Resolution 1%
Accuracy Z{indicated valuex0.04+-2)% at 1 kHz internal moduiation frequency, S90%
modulation lactor
internal moculation 403 Mz, 1 kHz {20 Hz to 50 kHz modulation is possible using optional buill-in
. requency AF osciliator)
Amplitude Accuracy: £100 ppm
moedulation 2G Hz te 50 kHz at AC coupie (=1 dB bandwidth)
External medulation BC 1o 50 kHz &t DC couple {+1 dB bandwicth)
input level: Approx. 1 Vrms/8000
. . =1% at 30% modulation facior
Distortion $3% at 60% modulation factor § 1O 1 kHz internal modulation frequency)
. £200 Hz peak at 1 kHz modulation fsequency, 30% AM, 0.3%0 3 kHz
Incidenta FM demodulation bandwidth
. Q0199 kiHz
;“"q:emy modulation | 51 69.9 kiz (130 to 260 MHz)
ng FM not specified for fo-{Afk) <100 kHz
10 Hz at G 10 9.99 kHz
Aesolution 1090 Hz at 1010 98.9 kHz
- | 1kiHz at 100 o 189 kHz ] :
Aceuracy +5% of indicated vaiue at 1 kHz modulation frequency except residual FM
- internal modulation :gg l::.o:)kHz (20 Hz to 100 kMz modulation is possible using optional built-in
requenc -
mo:ﬂia!icz frequency Accuracy: %100 ppm
Extarnai modulation AC mode 20 Hz 10 100 kHz {+1 B bandwidin}
frequency range DC mode OC 10 100 kHz (£1 48 bandwidth)
Distortion 1% al 1kHz modulation frequency, 22,5 kM2 deviation
Incidental AM £0.1% {a1 2300 kHz carrier, 1 kHz modulation frequency, 20 kHz deviation)
! " .
S:cr:;f; 'e:l“;gch .| &x500 Hz {fc: 500 MHz) for 3-minute period afier calibration and after 2-hour
v, Y warm-up compared with fraquency of AC FM mode
Calbration function Automatic seif calibration possibie
Phase modulation range | 0 !o 9.99 rad {Indicates MAX, 999 rad at Intesna! medulation mede)
0.01 rad {0 to 9.99 rad)
Resolution 0.1 rad {3010 99.9 rad)
1rad (100 to 589 rad)
5% of indicated value (at 1 kHz internal modulation frequency except
Phase Aceuracy | rasidual FM)
modulation ) 400 Mz, 1 kHz (20 Hz 10 100 kHz*' modulation is pessible using optionat
{ntesnal modulation built-in oscilator )
frequenc +1 Tne MG 3801A displays phase deviation (radian) derived from frequency
3 ¥ deviation and modulation frequency of FM. Therefors, max. phase deviation
is given as (rmax. deviation)/(medulation frequency),
Exiernal moduiation ; 200 Hz to 8 kHz (=) dB bandwidth}
irequency 1 Input level: Approx. 1 Vems/6000)
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Input signal

| Video compesite signal

nput level

1 Vp-p/75(3 (Pecestal level: 0 V, While level: positive voltage)

Video When tha specified vollage video signal is applied, moduiated wave incudes the
modulation ; signal as follows,
(option) Medulation factor White level: Approx. 12.5% of carrier peak
Pedestal tevel: Aporox. 75% of carvier peaak
Catrier level accuracy. ! CW outpul level accuracy: = 3 dB at peak leve!
Modutation signal output Qutput level: Approx. 1 Vrms/60001
! . INT/EXT: AM/EM (@M), FM (M) AM, FM (aMYFM (@M}
Simultaneous modulation INT/INT, EXT/EXT: AM/FM [oM)
Reverse power protection =50Wand 256 VDO
;Zi:i;i:alua | Refative value display of carrier traquency and level is possibie
Functions S::;;:O;‘;Eym 0.1dB step adjustment of output lavel is possibie with no output
Other functions mode P interruption in a +5 dB range around an arbitraly level,
::fﬁ‘;?:w Stores and recalls up 16 100 frequencies
;‘;’:Z’?;‘ Stores and recalls up ia 30 sets of panei settings
External control GP-i8 SH1, AH1, T8, L4, TEG, LEQ, SR1, ALY, PPG, DG, 070, CO
Amblent temperature, 0" 1o 50°C
a 5 rated range of use
ORI e wer AC **V rLO% (max. 250 V), 50/60 Hz, 100 VA
Dimensions and weight 132.5H x 426W x 451D mm, <16 kg
Gotion 61 Aging rate: 210~ %/day (after 24-hour warrm-up)
sz erence oscillator Starting characteristics: 1x10~"/day (after 39-min oparation)
(10 MHz) 5x10"%/day {after 60-min aperation)
Temperature characleristics: £5x107® {6° 10 50 °C)
Ostion 62 Aging rate: 5X107%/cay (after 24-hour warm-up)
Rzr etenca oscilator Stariing characieristics: 7x10"%/day (after 30-min operation)
(56 MHz) 3x10"%/day (after 60-min operation)
' Temperature characteristics: £5x107% [6° to 50 °C)
Option 03 Aging rate: 2x107%day (ater 24-hour warm-up)
Reference oscilator Starting characteristics: 2x10~%/day {atter 60-min operation)
{10 MMz} Temperature characteristics: 21.5%107% (0° to 50 °C)
Options Ootion 04 Frequency: 2 Hz to 100 kHz
AFP escillator Resolution: 0.1 Hz
Frequency accuragy: =100 ppm
thion 9 . See Video moduiation in this table.
Video medutation
Optlion 08

External modulatior: polarity
switching

The relationship between the voltage polarity of the external moduiation signal and the
deviation increment and decrement can be selected as reversed or non-reversed.

Opticn OT;M af « Display range: 9% 10 102% of modulation factor set value
Ex:arnet'l modulation * Accyracy: +4% (excluding modulation accuracy)
factor display

& = Specily one nominal line veltage betweert 100 V and 250 V when ordering.



Table 1-6 Specifications

Specifications (MG3602A, >1040 MHz)

Carrier Frequancy range | Up to 2080 MHz
frequency | Resolution 120Hz
Levei range Upto +7 d8m (20 to +120 dBuV em.l)
+1.5 dB {2 -10 ¢Bm)
Accuracy #2068 (2123 dBm)-
Output . £3 dB (<-123 dBm)
Frequency characteristics £1.5dB
impedance 50{1, VEWR 218 (al -3 dBm}
Subharmanics (VVafe, Jefc) | $~304dBe ’
Signal Non harmonic spurious 5-54 dBc {greatar than 5 kMz apart from carrier)
purity 53B phase noise 5110 dBe/Hz at 20 kHz offset
. 15 Hz {03 to 3 kHz demedulation)
Residual FM 32 Hz (50 Hz 1015 kHz dernoduiation)
Maodulation factor 0 to 100% {at =+1 dBm}
Accura t{indicated value x0.0442}% at 1 kHz internal modulation lrequeticy,
cy <60% maoduiation factor ’
- R 20 Mz to 30 kHz at AC couple (1 dB bandwidth)
Ampitude | External modulation DC to 30 kHz at DC couple (%1 dB bandwidth)
et O =2.5% at 30% modulation fastor
i {at 1 kiz internal modulation lrequancy)
, =400 Hz peak (at 1 kHz internal modulation frequency, 30% modulation,
Incidertal FM 0.3 to 3 kHz demodulation bancwidth)
Function | Reverse pawer protection | 225 Wand 3250 VDC
Notes:
1. Other specifications not shown in Table 1-6 are the same as in

Table 1~53.

2.

At >1040 MHz, the vi_deo rodulation does not function.
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