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r Safety Symbols

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

BEFORE using the equipment.

Symbols used in manual

DANGER A This indicates a very dangerous procedure that could result in serious injury or death if
not performed properly.

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

C AUTION A This indicates a hazardous procedure or danger that couid resuit in iighi-to-severe injury,
or loss related to equipment malfunction, if proper precautions are not taken.

Safety Symbols Used on Equipment and in Manual

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

The following safety symbols are used inside or on the equipment near operation locations to provide information
about safety items and operation precautions. Insure that you clearly understand the meanings of the symbols
and take the necessary precautions BEFORE using the equipment.

This indicates a prohibited operation. The prohibited operation is indicated
symbolically in or near the barred circle.

This indicates an obligatory safety precaution. The obligatory operation is indi-
cated symbolically in or near the circle.

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

>00

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

% E These indicate that the marked part should be recycled.
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Repair

For Safety

WARNING /\

WARNING A\

Falling Over

ALWAYS refer to the operation manual when working near lo-
cations at which the alert mark shown on the left is attached. If
the operation, etc., is performed without heeding the advice in
the operation manual, there is a risk of personal injury. In addi-
tion, the equipment performance may be reduced.

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

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

This equipment cannot be repaired by the user. DO NOT at-
tempt to open the cabinet or to disassemble internal parts.
Only Anritsu-trained service personnel or staff from your sales
representative with a knowledge of electrical fire and shock
hazards should service this equipment. There are high-voltage
parts in this equipment presenting a risk of severe injury or fa-
tal electric shock to untrained personnel. In addition, there is a
risk of damage to precision parts.

This equipment should be used in the correct position. If the
cabinet is turned on its side, etc., it will be unstable and may be
damaged if it falls over as a result of receiving a slight mechani-
cal shock.




Changing Fuse

For Safety

CAUTION/A\

CAUTION A\

Cleaning

/\ CAUTIONAEE

>18kg

HEAVY WEIGHT/& &%)

Memory Back-up
Battery

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

__ Tindicates a time-lag fuse.

___AorF___ Aindicate a normal fusing type fuse.
There is risk of receiving a fatal electric shock if the fuses are
replaced with the power cord connected.

Keep the power supply and cooling fan free of dust.

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

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

Use two or more people to lift and move this equipment, or use
atrolley. There is a risk of back injury, if this equipment is lifted
by one person.

The power for memory back-up of the MG3641A/MG3642A is
supplied by a poly-carbomonofluoride lithium battery. This
battery should only be replaced by a battery of the same type;
since replacement can only be made by Anritsu, contact the
nearest Anritsu representative when replacement is required.

At the end of it's life, the battery should be recycled or disposed

properly.

Note: The Battery life is about 7 years. Early battery replace-
ment is recommended.




Storage Medium

Disposing of The
Product

For Safety

CAUTIONA\

The MG3641A/MG3642A stores data and programs using
backed-up memories.

Data and programs may be lost due to improper use or failure.
Anritsu therefore recommends that you back up the memory.
ANRITSU CANNOT COMPENSATE FOR ANY MEMORY LOSS.

Please pay careful attention to the following points.

{Backed-up memory

————— = CTTERETEC gy

* |solate the memory from ststic electricity.

The MG3641A/MG3642A uses chemical compound semicon-
ductor including arsenic.

At the end of its life, the MG3641A/MG3642A should be recycled
or disposed properly according to the local disposal regula-
tions.

< L
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Equipment Certificate

Anritsu Corporation certifies that this equipment was tested before
shipment using calibrated measuring instruments with direct
traceability to public testing organizations recognized by national
research laboratories including the Electrotechnical Laboratory,
the National Research Laboratory and the Communication
Research laboratory, and was found to meet the published

specifications.

Anritsu Warranty

Anritsu Corporation wili repair this equipment free-of-charge
if a malfunction occurs within 1 year after shipment due to a

nnnnnnn

void under any or all of the following conditions.

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

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

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

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

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

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

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

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

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

Anritsu Corporation Contact

If this equipment develops a fault, contact Anritsu Corporation or

its representatives at the address in this manual.
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CE Marking

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

CE Conformity Marking

€

1. Product Name/iModei Name
Product Name: Synthesized Signal Generator
Model Name: MG3641A, MG3642A

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

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

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

w > > ww

*: Performance Criteria
A: During testing normal performance within the specification limits.
B: During testing, temporary degradation, or loss of function or

which is self-recovering.

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

ix



Anritsu affixes the C-tick marking on the following product (s) in accordance with the
regulation to indicate that they conform with the EMC framework of Australia/New
Zealand

C-tick marking

CN274

1. Product Name/Model Name
Product Name: Synthesized Signal Generator
Model Name: MG3641A, MG3642A

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

AS/NZS 4252.1

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

w > > wWww >

*: Performance Criteria
A: During testing normal performance within the specification limits.
B: During testing, temporary degradation, or loss of function or

which is self-recovering.



Power Line Fuse Protection

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

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

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

Example 1: An example of the single fuse is shown below:

Fuse Holder

Example 2: An example of the double fuse is shown below:

Fuse Holders
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1.1

SECTION 1
GENERAL

Brief Description

The MG3641A/MG3642A is a synthesized signal generator capable of outputing highly accurate, highly pure signals
over a broad frequency range.

The extremely excellent spurious characteristics and leakage characteristics offer to make the signal generator most
suitable to evaluate sensitivity characteristics and interference characteristics, which comprise the basic performance
of radio equipment.

Meanwhile, the signal generator can also be used to test communication systems operating with a variety of modulation
methods, such as a pager system, since it provides diverse modulation functions and frequency modulation with good
carrier {requency stability.

Its output level can be corrected over the entire frequency range. Because the signal generator allows to select high
level outputs and high resolutions, it can also serve to test various high frequency components.

The generator displays its basic functions, such as frequency, output level, and memory addresses, on a 7-segment
display unit. For those functions which require to have many parameters set, such as modulation, sweep function,
etc., it adopts the multimenu display. Moreover, the generator boasts of an outstanding operability, since it comes

equipped with a dedicated rotary knob and step keys for setting output levels.
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SECTION 1

GENERAL

1.2 Operation Manual

This operation manual contains 9 sections and 5 appendixes. The format and outline of each section is described

below.
Table 1-1
Section Title Contents
1 GENERAL Description of the MG3641A/MG3642A (standard configuration,
specifications), optional accessories and peripheral equipment, and outline of
operation manual.
2 PRECAUTION Operations to be performed before powering-up the MG3641A/MG3642A
3 PANEL LAYOUT Layout, function and method of preparative operation of components such as
keys, connectors, knobs, and indicators on both the front and rear panels.
4 OPERATING Details of manual operation (local operation) of the front and rear panels. (Except
INSTRUCTIONS for remote control by GPIB)
5 MEASUREMENT Explains how to measure the sensitivity and selectivity, giving typical
examples using the signal generator
6 GPIB Remote-control operational procedure and description of device messages
7 PERFORMANCE TEST | Description of the measuring unit and performance test required to test the
performance of this device
8 CALIBRATION Description of the calibration as the preventive maintenance to prevent the
performance from reducing.
9 STORAGE AND Daily maintenance, long period storage, re-packing and transportation
TRANSPORTATION
APPENDIX| A INITIALSETTINGS
B FUNCTION KEY
TRANSITION
DIAGRAM
C FRONT AND REAR
PANEL LAYOUT
D INDEX
E PERFORMANCE
TEST RESULT
SHEET
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1.3 Composition of Devices
The composition of standard accessories to the MG3641A/MG3642A will be explained in this section.

1.3.1 Standard Composition
The table below shows the standard composition of devices for the MG3641 A/MG3642A.

SECTION 1 GENERAL

Table 1-2. Standard Composition of Devices

Item Model/Symbol Product Name Qty Remarks

Main unit | MG3641A/ Synthesized signal generator | 1
MG3642A

Accessories Power cord 1 | Length: approx. 2.6 m
B0325 GPIB shield cap 1
F0013 Fuse 1 | Twoof5 A (T5 A250 V) for 100 VAC system
or or
F0O12 Two of 3.15 A (T3.15 A 250 V), for 200 VAC

system

WI1137AE Operation manual 1 | English version
WI1137BE Service manual 1 | English version
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1.3.2 Options
The table below lists options for the MG3641A/MG3642A.

Table 1-3. Options

Option Model number/
Name
No. Order number
01 MG3641A/ Reference Crystal Oscillator | Frequency: 10 MHz
MG3642A-01 Aging rate: 5x107'%day
Temperature caracteristics: 5x107° (at 0 to 50°C)
11 MG3641A/ Pulse ON/OFF ratio: >80 dB
MG3642A-11 | modulator Rise time/fall time: <100 ns
Minimum pulse width: <500 ns
Pulse repetition frequency: DC to 1 MHz
Maximum delay time: <100 ns
Overshoot/ringing: <20 %
Video feed through: <20 %
Pulse modulation signal: External, BNC connector on
the rear panel, 50 /600 €,
TTL(Positive logic)
21 MG3641A/ AF synthesizer Frequency : 0.01 Hz to 400 kHz (sine wave)
MG36424-21 . agingilzor,ss%i}z, sawtooth wave)
Resolution: 0.01 Hz
Wave form: sine wave, triangular wave, square wave,
sawtooth wave -
Frequency accuracy: Equal to the accuracy of the refere-
nce oscillator.
22 MG3641A/ FSK encoder 2-level FSK, 4-level FSK
MG3642A-22




1.4 Application Parts

The table below lists application parts for the MG364 1A/MG3642A, which are all optional purchase items.

SECTION 1 GENERAL

Table 1-4. Application Parts

Model/Symbol

Product Name

Remarks

JO576B Coaxial cord N-P-5D-2W:N-P, I m

J1027A Coaxial cord BNC-P-RG58A/U'-BNC-P, 1 m

Jooo7 GPIB cable 408JE-101, 1 m

Joo08 GPIB cable 408JE-102,2 m

MP51A Pad Conversion from 75 Q system to 50 Q2 system
MP52A Pad Conversion from 50 Q system to 75 2 system
MAI1612A Four-port junction pad 5 to 3000 MHz, 50 Q

MP721] Fixed attenuator DC to 12.4 GHz, 3, 6, 10, 20, 30, 40, 50, 60 dB
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1.5 Specifications

Carrier
Frequency

Range 125 kHz to 1040 MHz: MG3641A
125 kHz to 2080 MHz: MG3642A
Resolution 0.01 Hz
Accuracy Dependent on the accuracy of the reference oscillator.

In the FM modulation,
Accuracy of reference frequency (0.3 % of FM deviation setting +5 Hz)

Internal reference

oscillator ™

Frequency 10 MHz

Aging rate +5x10-°/day

Startup characteristics 1x1077/10 min. (reference after 24-hour
operation)

Temperature stability +3x10-8 (0 to 50°C)

External reference input -

5/10 MHz, £10 ppm, 20.7 Vp—p/50 & (AC coupling)
BNC connector on the rear panel

£

Buifer ouiput

1N RATY. TTT 1_...1 7 P, DS Y
iUV IViMl4, 1 i 1ICVC] \DC Louplilg )
BNC connector on the rear panel

Switching time

Response time from last command, till the preset frequency £0.1 ppm
is obtained, under external control:
<40 ms

Output level

Range —143 to +17 dBm (Permissible setting range: —143 to +23 dBm)
Unit dBm, dBu, V, mV, uv
(Switching between terminated-voltage display and open-voltage
display is possible for dBu, V, mV and uV)
Resolution 0.01dB
Frequency response With reference to 0 dBm
+0.5dB

+1.0 dB (With pulse modulation on)™

Accuracy

With pulse modulation off

+1 dB (£+17 dBm, 2~127 dBm)
+3 dB (<-127 dBm)

With pulse modulation on™

+1 dB (£+12 dBm, 2-127 dBm)
+3 dB (<127 dBm)

Impedance

50 Q, type N connector
VSWR: <1.5(<-3 dBm)
<2.5 (>-3 dBm)

Switching time

Response time from last command, till the final level £0.5 dB is
obtained, under external control:

<50 ms (Normal mode)

<100 ms (Level safety mode)

<10 ms (continuous mode)

Special setting mode

Level continuous mode:
Level can be varied over a range of the set value +10 dB, without
interruptions of the output

Level safety mode:
Level is narrowed to prevent spike-like signals from appearing when
the mechanical attenuator is working.
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Specifications (continued)

SECTION 1 GENERAL

Output level

Interference radiation

When measured with 50 Q-terminated voltage using a two-loop
antenna of 25 mm in diameter at 25 mm away from the case:

distortion
<0.1 1V (At the output frequency)
<1 pV (Over the frequency range, at multimenu display OFF)
Signal Purity Spurious In CW mode and with reference to <+7 dBm:

Harmonics: <-30 dBc
Non-harmonics: <~100 dBc (215 kHz offset)
Those related to power: <—40 dBc (<15 kHz offset)

SSB phase noise

In CW mode and with reference to 20 kHz offset:
<—~140 dBc/Hz (210 MHz, <256 MHz)

<—136 dBc/Hz (2256 MHz, <512 MHz)

<—130 dBc/Hz (2512 MHz, £1040 MHz)

<-124 dBc/Hz (>1040 MHz, MG3642A)

Residual AM

With reference to 2500 kHz, CW mode, +7 dBm and in a 50 Hz to 15

kHz demodulation band:
20 AN~

OV Gl

Residual FM

In CW mode and in a 300 Hz to 3 kHz demodulation band:
<4 Hzrms (210 MHz, <512 MHz)

<8 Hzrms (2512 MHz, £1040 MHz)

<16 Hzrms (>1040 MHz, MG3642A)

In CW mode and in a 50 Hz to 15 kHz demodulation band:
<5 Hzrms (210 MHz, <512 MHz)

<10 Hzrms (2512 MHz, <1040 MHz)

<20 Hzrms (>1040 MHz, MG3642A)

Amplitude
modulation

Range

0to 100 %

Resolution

0.1%

Accuracy

With reference to 20.4 MHz, <+7 dBm, AM<90 %, Source=Int] 1
kHz, and in a 300 Hz to 3 kHz demodulation band:
+(5 % of set value +2 %)

Modulation frequency
response

In £+7 dBm and *1 dB Bandwidth:

Carrier frequency Lower limit frequency Upper limit frequency
AM=30% |AM=90%
20.4 MHz. <0.5 MH2 2 kHz 1 kHz
>0.5 MHz, <2 MHz DC (Ext DC couple) 10 kHz 5kHz
22 MHz, <32 MHz 20 Hz (Ext AC couple) 20kHz °
232 MHz, <64 MHz 50 kHz
264 MHz 50 kHz

100 kHz (3 dB Bandwith)

Distortion

With reference to >20.4 MHz, <+7 dBm, Source = Int]l 1 kHz:
<—40 dB (AM = 30 %)
<-30dB (AM =90 %)
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Specifications (continued)

Amplitude
modulation

Incidental FM

With reference to 20.4 MHz, <+7 dBm, AM<30 %, Source=Int] 1 kHz,
and in a 300 Hz to 3 kHz demodulation band:
<200 Hzpeak

Modulation signal source

Any one out of the internal modulation signal sources (Intl, Int2,
Int3) and external modulation inputs (Extl, Ext2) can be selected.

Modulation signal polarity

Can be switched between positive and negative.

Frequency
modulation

Range

0to 125 Hz (2125 kHz, <250 kHz)

0 to 250 Hz (2250 kHz, <500 kHz)

0 to 500 Hz (=500 kHz, <1 MHz)

Oto 1 kHz (21 MHz, <2 MHz)

0 to 2 kHz (=2 MHz, <4 MHz)

0to 4 kHz (24 MHz, <8 MHz)

0 to 10 kHz (=8 MHz, <16 MHz)

0 to 25.6 kHz (216 MHz, <32 MHz)
0to 51.2 kHz (232 MHz, <64 MHz)
0to 102 kHz (264 MHz, <128 MHz)

0 to 256 kHz (2128 MHz, <256 MHz)
0to 512 kHz (2256 MHz, <512 MHz)

0 to 1024 kHz (=512 MHz, £1040 MHz)
0 to 2048 kHz (>1040 MHz, MG3642A)

Resolution

1 Hz (0 to 4.000 kHz deviation)

10 Hz (4.010 to 10.000 kHz deviation)

25 Hz (10.025 to 25.600 kHz deviation)

50 Hz (25.65 to 51.20 kHz deviation)

100 Hz (51.30 to 102.00 kHz deviation)

250 Hz (102.25 to 256.00 kHz deviation)

500 Hz (256.5 to 512.0 kHz deviation)

1 kHz (513 to 1024 kHz deviation)

1 kHz (1025 to 2048 kHz deviation, MG3642A)

Accuracy

With reference to 0.4 MHz, Source=Intl 1 kHz, and in a 300 Hz to
3 kHz demodulation band:

+(5 % of set value +10 Hz) (0.4 MHz, <512 MHz)

+(5 % of set value +20 Hz) (2512 MHz, £1040 MHz)

+(5 % of set value +40 Hz) (>1040 MHz, MG3642A)

Modulation frequency
response

In a £1 dB bandwidth
DC (Ext DC couple) or 20 Hz (Ext AC couple) to 20 kHz (0.4 MHz, <10 MHz)
DC (Ext DC couple) or 20 Hz (Ext AC couple) to 100 kHz (=10 MHz)

Distortion With reference to 216 MHz:

—40 dB (FM=3.5 kHz deviation, and Source=Int1 1 kHz),

—45 dB (FM=22.5 kHz deviation, and Source=Intl 1 kHz)
Incidental AM With reference to 264 MHz, <+7 dBm, FM 100 kHz deviation,

Source=Int] 1 kHz, and in a 300 Hz to 3 kHz demodulation band:
<1 %peak

External modulation group
delay

With reference to 210 MHz, Source=Ext DC coupling, and modulation
rate <100 kHz:
<30 us

Modulation signal source

Any one out of the internal modulation signal sources (Intl, Int2,
Int3) and external modulation inputs (Extl, Ext2) can be selected for
each of FM1 and FM2.

Modulation signal polarity

Can be switched between positive and negative independently for
FM1 and FM2.
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Specifications (continued)
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Pulse See specifications of options.
modulation
Modulation Internal modulation (Intl) Frequency: 400 Hz/1 kHz (Switched over)

signal source

Frequency accuracy: Equal to the accuracy of the reference oscillator.

Internal modulation
(Int2, Int3)

See specifications of options.

External modulation
(Extl, Ext2)

Optimum input level: Approx. 2 Vp-p

Input impedance: 600 €2, BNC connector on the front panel
Coupling: Switchable between AC/DC

AF Output Output signal source Any one out of the internal modulation signal sources (Intl, Int2,
Int3) and external modulation inputs (Extl, Ext2) can be selected.
Output level 0to 4 Vp—p
Output level resolution 1 mVp—p
QOutput level accuracy In Source=Intl 1 kHz:
+(5% of set value + 2 mVp-p)
Impedance 600 Q, BNC connector on the front panel
Simultaneous Simultaneous modulation, AM depth and FM deviation can be set
modulation independently for all combinations, except for a combination of AM

and pulse modulation.

Sweep function

Sweep parameter

Frequency, Output level, and Memory

Sweep pattern

Frequency sweep (Start/Stop): Liner (Stepsize specified, number
of points specified)
Log (1 % specified)
Frequency sweep (Center/Span): Liner (Stepsize specified, number
of points specified)
Level sweep (Start/Stop): dB (Stepsize specified, number of points
specified)
Sweep in continuous mode (max. 20dB width)
Level sweep (Center/Span): dB (Stepsize specified, number of points
specified)
Sweep in continuous mode (max. 20dB width)
Memory sweep (Start/Stop)

Sweep mode

Auto, Single, Manual

Sweep time

Setting range 1 ms to 600 s/point, Resolution 10 us/point
(actual sweep time depends on each parameter switching time.)

Auxiliary outputs

: BNC connector on the rear panel
Staircase sawtooth wave worm
Start point of sweep: 0V
Stop point of sweep: +10V

: BNC connector on the rear panel
TTL level
When sweeping: H-level

Blanking-Output : BNC connector on the rear panel
TTL level
When switched: L-level

: BNC connector on the rear panel
TTL level
When marker matches: H-level

X-Output

Z-Output

Marker-Output
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Specifications (continued)

Other functions

Relative value display

Carrier frequency and output level

Offset display

Carrier frequency and output level

Memory

1000 panel setting conditions can be stored and recalled.
Recall mode: All panel settings, Frequency only, Frequency and Level.

Trigger function

Can control the operation (except power-on, Preset key, Local key,
and rotary knob) with the sequence stored in preset program, which is
triggered by the external TTL trigger signal from rear-panel BNC
connector.

Max. number of sequence steps of trigger program: 20 steps

Backup

When switched on, the generator restores the same setting conditions
that existed immediately before it was last powered off.

HAawave 1 -
However, the following are not restored:

» Data which was in the middle of entry
* Remote status

+ Data which was in the middle o
 Operating status of RPP

GPIB

Can control all the functions, except for those of the power switch,
local key, rotary knobs and knob resolution set keys.

Interface: SH1, AH1, TS, L3, TEO, SR1, RL1, PP0, DCI1, DT1, C0,
E2

Reverse power
protection

Maximum reverse input
power

50 W (<1040 MHz), 25 W (1040 to 2080 MHz, MG3642A only)
+50 Vac

General

Power

Voltage: *Vac (Up to max. 250 V)
Frequency: 47.5 to 63 Hz, 380 to 420 Hz
Capacity: 200 VAmax

Environmental performance

Working temperature range: 0 to 50°C
Storage temperature range: —30 to 71°C

Dimensions and mass

177 Hx320 Wx451 Dmm, <20 kg

* Please specify a nominal voltage in the range from 100 and 240 V when ordering the product.
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<Option>

IR Option 01 (Reference crystal oscillator)

@ Frequency 10MHz

@ Aging rate 5x10%/day

@ Temperature characteristics +35x107 (0 to 50°C)

B Option 11 (Pulse modulator)

@ Frequency 0.125 to 2080MHz

@ On/Off ratio >80dB

@ Rise/Fall time <100ns

@ Min. pulse width <500ns

@ Pulse repetition frequency DC to IMHz

@ Max. delay time <100ns

@ Overshoot/ringing <20%

@ Video feed through <20%

@ Pulse modulation signal External, rear-panel BNC connector, 50/600 Q, TTL (positive logic)

M Option 21 (AF synthesizer)

@ Frequency 0.01Hz to 400kHz (sine wave)
0.01Hz to 50kHz (triangular wave, square wave, sawtooth wave)
@ Resolution 0.01Hz
@ Waveform Sine, triangular, square, sawtooth
@ Frequency accuracy Same as reference oscillator

B Option 22 (FSK encoder)
@ Frequency shift amount: Shifts frequency depending on data state, as below.
(Data2!, Data2%=(0, 0): -FM deviation set value
(Data2!, Data2%=(0, 1): -FM deviation set value/3
(Data2!, Data2%=(1, 0): +FM deviation set value
(Data2!, Data2%=(1, 1);: +FM deviation set value/3
@ Setting frequency: Set frequency for data input in the following timing.
Free:  Shift frequency at data input.
Rise Trig: Shift frequency at rising edge of external clock.
Fall Trig: Shift frequency at falling edge of external clock.
@ Baseband filter: Following filters can be used to pass signal.
Filter type: 10th-order Besser filter
Cutoff frequency: 100Hz to 30kHz(-3dB)
Set resolution: Upper 2 digits
@ FM deviation accuracy: Same as that of MG3641A/MG3642A, with restriction of no baseband filter (by-passed)
@ External modulation signal input
Data2” Rear-panel BNC connector (Int Mod Cont 2)
TTL level, pull-down
Data2': Rear-panel BNC connector (Int Mod Cont 1)
TTL level, pull-down
@ External clock signal input
Ext Clock: Rear-panel BNC connector (Int Mod Cont 3)
TTL level, pull-up
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(Blank)
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SECTION 2
PRECAUTION

This section describes the preparatory work which must be performed before using the MG3641A/MG3642A Synthesized
Signal Generator and the precautions relating to (1) installation and (2) power supply. For GPIB cable connection, address

setting, etc, see Section 6.

2.1 Installation Precautions
This paragraph describes the MG3641A/MG3642A Synthesized Signal Generator installation precautions and
mechanical assembly procedure for mounting the MG3641A/MG3642A in a rack.

2.1.1 Installation site environmental conditions
(1) Location to avoid
The MG3641A/MG3642A operates normally at ambient temperatures of 0° to 50°C.
However, for best performance, do not use or store it in locations where:
e It may be subjected to strong vibrations
It may be exposed to extreme humidity or dust
¢ It may be exposed to direct sunlight
It may be exposed to explosive gases
To maintain stable measurement for a long time, in addition to meeting the conditions listed above, the MG3641A/

MG3642A should be used at stable room temperatures and where the AC line voltage fluctuations are small.

CAUTION: If the MG3641A/MG3642A is used at room temperature after being used or stored at a low temperature
for a long time, condensation may occur inside the instrument which could cause short circuiting. Always
ensure that the MG3641A/MG3642A is thoroughly dry before turning on the power.

(2) Fan clearance
To prevent excessive temperature increase inside the MG3641A/MG3642A, a cooling fan is mounted on the rear
panel. Leave a space of at least 10 cm between the rear panel and walls, peripheral devices, obstructions, etc. so
that air flow is not obstructed. Do not use the MG3641 A/MG3642A on its side.

210cm
N /
-—‘ -« | Do not use the MG3641A/
MG3642A in this orientation
7 T 1 -] .
/ N
] I

Fig. 2-1. Clearance for Fan
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To protect circuits from an abnormal rise in the internal temperature, the MG3641A/MG3642A has a built-in
thermal protector. When the thermal protector operates, the MG3641A/MG3642A enters stand-by status (the stby
lamp lights).

If the thermal protector starts operating, check conditions surrounding the device and, after lowering the temperature
sufficiently, reset switch - | on the rear panel. If the thermal protector enters operation repeatedly, the fan may be

broken. In this case, have it repaired.

2.2 Safety Measures
This section explains the safety measures required in any case to prevent the operator from being endangered and

avoid device damage and serious system-down.

o4 MRanaral nAauiar arimnlv eafahs mancriran
[y <y | UTiicial puvwol ouppyi 24AiTly 111ITAsSUITo
o om ow ommmm e nr A
CAUTION A
Before power-on : Be sure to ground the MG3641A/MG3642A. If the power is turned on without the

protective grounding, it may result in an electric shock causing death or injury.
Also be sure to check the AC line voltage. Applying an abnormal power exceeding
the determined value to the device may damage the device and cause fire.

During power supply : To maintain the MG3641A/MG3642A, the operator may have to check and adjust the
internal units while opening its cover during power supply. The internal units contain
some high-voltage dangerous parts. If the operator touches them carelessly, it may
result in an electric shock that affects a person's life and injury. For maintenance of

this device, contact qualified service personnel.

2.2.2 Reverse power input to RF output connector
The MG3641A/MG3642A has a reverse power protector in the output unit to protect the internal circuits from a
reverse input overpower. The reverse power protector can protect the following power:
* £50 Vdc
* 50 W (Up to 1040 MHz)
» 25 W (1040 to 2080 MHz, MG3642A)

CAUTION A

The reverse power protector uses a mechanical switch. If a reverse power is applied frequently, the contact is
consumed. To use this protector, take maximum care not to apply a reverse power. Also never release the
reverse power protector as a reverse power remains applied, or a fault will occur in the reverse power protector.
The impedance of the RF output connector is opened during operation of the reverse power circuit. Be careful

to avoid damage due to a mismatched transmitter, etc.
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2.3 Mounting the MG3641A/MG3642A in the Frame

An optional rack mount kit is required to mount the MG3641A/MG3642A in the frame. For the mounting method,
refer to the illustration appended to the rack mount kit.
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2.4

Preparation Before Power-On

The MG3641A/MG3642A normally operates by connecting the power having the voltage range +10 % to —15 % for
the specified nominal voltage 100 to 240 Vac. However, the safety measures are required to avoid the following

before the AC power is supplied:

* Accident resulting in injury or death caused by electric shock

» Internal unit damage by abnormal voltage

« Trouble by earth current

To protect the user's safety and call a user's attention, WARNING and CAUTION are indicated on the rear panel as

follows:

'WARNING A\ CAUTION A\

NO OPERATOR SERVICE- FOR CONTINUED FIRE

ABLE PARTS INSIDE. PROTECTION. REPLACE

REFER SERVICING TO ONLY WITH SPECIFIED

QUALIFIED PERSONNEL. TYPE AND RATED FUSE.
Warning Caution

This measuring instrument that is a precision electronic
device has some dangerous parts. The user cannot
repair this device, so do not disassemble this device.
For services of this device, contact your qualified

service personnel.

Use a specified type and rated contents when replacing

a fuse. Using an illegal fuse may result in a fire.

The user must therefore take the safety measures described in the following pages.
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2.4.1 Protective grounding

(1) Grounding by 3-pole AC outlet
When a 3-pole (ground type 2-pole) AC outlet is available, the polarity of the 3-pole power plug matches that of
the power, and the MG3641A/MG3642A frame is connected to earth potential when the power cord is plugged
into the AC outlet. Therefore, the FG terminal (rear panel) does not have to be grounded. The 3-pole to 2-pole

conversion adapter is not required.

(2) Connecting the frame ground (FG) terminal
When a 3-pole AC outlet is not available and it is difficult to ground the green earth cable of the conversion

adapter, ground the FG terminal directly to earth potential. See Figure 2-2.

MG3641A/MG3642A rear panel
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Fuse holder

FG terminal ———> ®

Fig. 2-2. FG Terminal
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2.4.2 Fuse Replacement
The MG3641A/MG3642A is supplied with two 5 A or 3.15 A fuses shown in Table 1-2. The fuses are to be loaded
inside the fuse holders shown in Figure 2-2.
If a fuse blows, locate the fault and correct the cause before replacing.

CAUTION A\

If a fuse is replaced with the power turned on, there may be an electric shock hazard. Before replacing a fuse,
turn off the POWER switch and unplug the power cord from the AC outlet.
If the power is turned on without the protective grounding, there may be an electric shock hazard. When the

AC power voltage is unsuitable, the internal equipment may be damaged by an abnormal power.

Dt + 1
DCIOre tuming

in Section 2.4.1 and check that the AC line voltage is suitable.

1e power again after replacing a fuse, perform either protective grounding measures described

CAUTION A\

If there are no spare fuses, check that the replacement you obtain is of the same type, rated voltage and current

as the original.
If the fuse is not of 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 recurs, the new fuse may not

blow and the instrument could catch fire.

Take these safety measures before replacing a fuse in the following procedure:

STEP PROCEDURE

Set the POWER switch to OFF and unplug the power cord from the AC outlet.
Turn the fuse-holder cap (see Figure 2-2) counterclockwise and remove the cap together with the fuse.
Remove the blown fuse from the fuse cap and replace it with a spare fuse. (Direction arbitrary)

Refit the cap and clockwise turn it with a standard screwdriver until it will turn no further.

Rl A




SECTION 3
PANEL LAYOUT

3.1 Panel Layout
This section explains the keys, switches, display, and connectors on the front and rear panels of the MG3641A/

MG3642A synthesized signal generator.

3.1.1  Front panel layout
This paragraph outlines the switches and connectors arranged on the front panel.
No Name, display Description
1 [F1], [F2], [F3], [F4], Used to select and execute the functions corresponding to the key menus displayed
and [F5] keys on the multi-menu display.
2 | Multi-menu display Displays the operation and state of the modulation, sweep, etc.
3 | [More] key Displays the next page of the multi-menu on the same layer when the current menu
has multiple pages
4 | Uncal lamp Lights for the incorrect setting or abnormal operation. Error contents are displayed
in the error message area of the multi-menu display.
5 | CW and Mod lamp Displays the current modulation state. The CW lamp lights on without modulation;
the Mod lamp lights on with modulation.
6 | Memory display Displays the memory address in the memory mode.
7 | Frequency display Displays the carrier frequency.
8 | Output level display Displays the output level.
9 | F-Ofs and L-Ofs lamps The F-Ofs lamp lights on when the frequency is in offset mode. The L-Ofs lamp
lights on when the output level is in offset mode.
10 | EMF lamp The EMF lamp lights on together with the unit lamp when the output level display
indicates the open voltage.
11 | Cont lamp Lights on in the output-level continuous mode.
12 | [Rel Freq] and Display the frequency or level in the relative value, respectively. Pressing either
[Rel Level] keys key switches to the respective relative display assuming the current frequency or
output level as reference value 0. The key lamp then lights on.
When either key is pressed in the relative display mode, its lamp goes off and the
display returns to the ordinary frequency or output level value.
If either key is pressed following the Shift key in the relative or offset display mode,
the currently output true frequency or output level is displayed, respectively.
13 | Output Level Step Steps up or down the output level. Pressing the v key following the Shift key
[*] and [Vv] key switches to the output level continuous mode. Pressing the A key following the
Shift key releases the continuous mode.
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No Name, display Description

14 | Output Level Rotary Specifies the rotary knob for varying the output level and its resolution.
Knob, Resolution [<] and | When the > key is pressed following the Shift key, the resolution of the rotary knob
[>] keys matches the step size of the step key, and the knob can be set up and down with an

arbitrary level step size.

15 | RF Output connector Outputs the MG3641A/MG3642A output signal with impedance 50 Q.

16 | [RF Off/On] key Turns on or off a signal from the RF output connector. In the off mode, the key

lamp lights on.
When the reverse power protector operates by applying a reverse power, if this key
is pressed following the Shift key, the device returns to the ordinary state.

17 | Entry (GHz/wdBm], A unit key used to enter each parameter with a numeric value using the ten keys and
[MHz/dBpu ], [kHz/mV], | decide the numeric value. Select a unit according to each input parameter and press
and [Hz/uV}] keys an appropriate one.

18 | Entry, [0] through [9], [~/ | Ten keys used to enter each parameter with a numeric value and backspace key
+], and [BS] keys used to erase an erroneously entered digit.

19 | Entry [Shift] key To operate a key displayed in blue characters on the panel, first press this key (its

lamp lights on), then press the required key.

20 | Entry [Frequencyl], Header keys used to select the ten keys, step keys in the edit zone, or rotary knob
[Level], [Modulation], function.
and [Memory] keys Pressing one of four keys turns on its lamp and validates a value entered using the

ten keys as a parameter.

One lamp indicating the edit zone function then lights on and the step key and
rotary knob function are selected.

However, the Level key has the output level step key and rotary knob, and the edit
zone function is not modified.

Pressing the Frequency or Level key following the Shift key places each step key
into the step size entry state. Then, use the ten keys and unit key to set a value.
Pressing the Modulation key following the Shift key sets the memory set mode that
enables to store and clear memory contents.

21 | AF output connector Outputs a signal of the modulation signal source with impedance 600 Q.

22 | Edit Step [*] and [Vv] Steps up or down the parameter specified with the Entry key or on the multi-menu
keys display.

23 Edit Rotary Knob Specifies thfe rotary l§n0b for varying the parameter specified with the Entry key or
Resolution [<] and on the multi-menu display and its resolution.

[>] ke When the > key is pressed following the Shift key, the resolution of the rotary knob
y matches the step size of the step key, and the knob can be set up and down with an
arbitrary level step size.
(This function is valid only at setting of a frequency.)

24 | Mod Input Extl and Ext2 | An external modulation signal input connector.

connectors The appropriate input level is 2 Vp-p. If the input signal level is lower than that
value, the “A” lamp lights on; otherwise, the “¥” lamp lights on to notify that the
input signal level is not appropriate.

25 | Edit Frequency, Indicate the parameter for which the rotary knob and step key in the edit zone are
Modulation, and Memory | valid currently.
lamps All the lamps go off when a parameter is selected on the multi-menu display.
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No Name, display Description

26 | [Stby/On] switch Switches the standby mode to the on mode and vice versa. The Stby lamp lights on
in the standby mode; the On lamp lights in the on mode.

27 | [Local] key Returns to the local mode after remote control.

28 | Remote lamp Lights on at remote control.

29 | [Preset] key Initializes the mode set on the panel.

30 | [Display] key Turns off the multi-menu display to suppress the undesired radiation. Pressing this
key following the Shift key enables to turn off all the displays excluding the On
lamp and external modulation level indicators “A” and “V¥”.

To turn on the multi-menu display again, perform the same procedure as the turn-
off procedure.
3.1.2 Rear panel layout
This paragraph outlines the switches and conneciors arranged on the rear panei.

No Name, display Description

31 | Cooling fan Exhausts the heat generated inside the MG3641A/MG3642A to the outside. Do
not leave anything to obstruct the air flow around the fan.

32 | Freq Adj trimmer Fine-adjusts the frequency of the internal base oscillator .

33 | GPIB connector Used in GPIB remote control mode.

34 | switch Turns on or off all the power to the MG3641A/MG3642A.

35 | AC power inlet Inlet for AC power supply to the MG3641A/MG3642A.

36 | FG terminal Grounds the frame to the ground potential. This terminal must be grounded for
safety.

37 | Trig Input connector When the trigger function is used, this connector is used to input the trigger
signal.

38 | Sweep Out connectors Outputs an auxiliary sweep signal.

39 | IntMod Cont 1, 2,3 When an internal modulation source option that needs to be controlled externally

connectors is mounted, one of these connectors is used to input the control signal.
The function depends on the type of option mounted.

40 | Pulse Mod Input Inputs a pulse modulation signal. (Pulse Modulator is optional.)

connector

41 | 10 MHz Buff Out Outputs a signal of the frequency synchronized to the reference signal in the

connector MG3641A/MG3642A.

42 | 5MHz/10 MHz Ref In Inputs the reference signal to synchronize the MG3641A/MG3642A with an

connector external reference signal.
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3.1.3 Panel layout diagram
Figures 3-1 and 3-2 show the front and rear panel diagrams, respectively.
The numbers in the diagrams correspond to those in the paragraphs 3.1.1 and 3.1.2.
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SECTION 4
OPERATING INSTRUCTIONS

4.1 Turning Power On/Off
The MG3641A/MG3642A comes provided with two power switches, namely, the "Stby/On" switch on the front
panel and the " O | " switch on the rear panel.

MG3641A/MG3642A Front Panel
[ VG 64 1A B _ J]

Stby ©On G I3

.

Stby/On

MG3641A/MG3642A Rear panel

Ol switch

®

Frame ground terminal: To prevent electric
shock, connect
this terminal to
ground potential.

DANGER A\

Turning power on without grounding protection could lead to a bodily injury due to electric shocks.

Where a three-pole (2-pole for grounding type) current outlet is not available, make sure you connect the frame
ground terminal (FG) located on the rear panel or the ground terminal of the accessory power cord to the
ground potential, before you supply power to the MG3641A/MG3642A.
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WARNING A

In case the AC line voltage fed to the unit is not an appropriate one, the interior of the signal generator may be
damaged because of abnormal voltages. Before switching on the MG3641A/MG3642A, check to make sure
that the AC line voltage meets the specified value.

In normal operation of this signal generator, leave the "O |" switch of the rear panel permanently set in the " |"
position, with the accessory power cord plugged into the AC inlet and the current outlet, and control the on/off

operations of the signal generator only by the "Stby/On" switch located on the front panel.

Table 4-1. Indications of Power Indicator Lamps and Power Statuses

Status of power switch Status of power indicator lamp
"O | swich "Stby/On" Wswitch "Stb&" (Green) "On" (Orange)
O Stby Unlit Unlit
| Stby Lit Unlit
] On Unlit Lit
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4.1.1  Turning Power On
The procedure to be followed from preheating the internal reference oscillator, till operating the signal generator,
will be explained below.
STEP PROCEDURE
1. Connect the FG terminal located on the rear panelto  « If you use a 3-pole power cord fitted with a ground
ground. terminal, you do not have to do this grounding
connection.
2. O | Place the " |" switch on the rear  « When this button is pressed and remains depressed, it
O = panel in the "O" (Off) position. isin the "|" (On) position. To turn it off, bring the
I button up by pressing it again. When the button is
- turned off, the AC power is cut off, even if the power
button on the front panel is set in the On position.
3. Plug the jack of the power cord into the AC power  « Pysh in the jack of the power cord securely, till the
inlet on the rear panel. clearance is reduced to 1 to 2 mm.
4. Insert the plug of the power cord into the AC current
outlet.
5. Turn on the " |" switch on the rear panel. * The "Stby" lamp of the power  Stby On
) . = -
switch on the front panel lights up.
* The preheating of the internal
reference oscillator begins. To
operate this signal generator after
it has been exposed in a low-
temperature ambient, preheat it for
at least 24 hours.
6. Press the "Stby/On" switch on the front paneltoturn =~ « The "Op" lamp of the power switch ~ Stby ~ On
R

it on.

on the front panel lights up, while
the "Stby" lamp goes out.

» The power will be supplied to all
the circuits of the MG3641A/
MG3642A, which gets ready for
operation.

Note : If neither of the power indicator lamps comes on, check the following points:

1. Is the power cord coupled correctly to the current outlet and the power plug?

2. Is the specified fuse installed correctly in the fuse-holder?

3. Is the supply voltage a correct one?
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4.1.2 Turning Power Off

To turn the power off, follow the same procedure detailed in Item 4.1.1 inversely.
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4.2 Explanation of Screens

This signal generator is equipped with a multi-menu display for indicating statuses and setting operations,

the major items, such as frequency, output level, memory, etc.

(1) Screen Layout

Displays the menu currently
open.

>~ Modulation

Area for status display and
([AM]  Off Intt 0.0%

setting operations.

//

A parameter can be set or a . J[FM1] Off Int1 OHz
status selected at the location [FM2] Off Int1 OHz
..... I'Dl\ll'l O a0 O
WIIUIU ll Iﬁ blldldblelb are \L' vl Wi UUY ee

highlighted.

(SeIT J T - TSrCTRth
Error message area. Indicates

details of an operation error or . .

other errors . l I
‘ (] [F2) [Fg] E (F4) (F5)

/

except for

More

3

Function keys corresponding Key to turn the page when a -
to the key menu shown on the menu of the same layer goes
display over to multiple pages.

(2) Functions of Function Keys
The function keys have the following operational functions:

Sel e Used when the currently highlighted parameter is a selection item. Each press to this key displays
selection items successively.

bo> Keys to select a parameter to be set.
By pressing these keys, you move the highlighted item in the direction of arrows.

SIC i, A key to move to the menu of the next layer. (“Src” indicates a menu name.)

Rtn....ccooeee, Return key to go back to the menu of the immediately higher layer.
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4.3 Initial Settings

You can return the panel settings of the MG3641 A/MG3642A to the initial setting conditions by pressing the [Preset]

key.

The term "Initial Settings" as used herein refers to the conditions under which the signal generator was shipped out of

the factory (Appendix A). However, if you alter the contents of the preset memory, you will be able to restore your

desired initial conditions from any current panel settings.

[Preset] key / .

MG3641A/MG3642A front panel

To alter the preset memory contents, first set up conditions you want to use as initial settings, and then follow the

procedure detailed below:

(1) Press the "Sys" [F3] key in the top menu to open the

"System (1)" menu.

4-6

—(ARSURMG54 1A e
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Main Menu (2/2)

(Chk TGPIBT Sys TOpt TTrig 1




(2) Select "Initial memory set” by pressing the " L F2)
keyor " T [F3) key (the characters are highlighted).
(3) As you press the "Sel” [F1] key, the current panel

settings will be written to the preset memory.

SECTION 4 OPERATING INSTRUCTIONS

System (1/2

Factory initiarize
Initial memory set
Initial memory clear

[Bell] Off

[Alarm] On
T )

? \__V_/

If you select "Initial memory clear” in (2) above, and press the "Sel" [F1] key, the contents of the preset memory will

be cleared, and the factory settings will be restored.

Moreover, if you select "Factory initialize" and press the "Sel" [F1], the generator will be initialized with the factory

settings. Be careful in this case, since the contents of the panel memory and all the system settings will be initialized.

4-7
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4 OPERATING INSTRUCTIONS

4.4 Setting the Frequency

441

(1

2

(3)

4-8

Setting the Frequency

You can set up a frequency by operating the number keys, step keys, and rotary knob.

Pressing the [Frequency] key in the Entry zone turns on the lamp of the [Frequency] key and the Frequency lamp in
the Edit zone. This readies the unit for frequency setting to be made via the number keys, and the step keys and

rotary knob in the Edit zone.

Setting by number keys
You use the number keys to enter numeric values and units for setting.

Setting by step keys
You enter a step size by operating the [Shift] key, [Frequency] (Freq Step Size) key, number keys, and the unit

keys, in this order. The setiing is completed the moment you press a unit key.

Setting by rotary knob

Turning the rotary knob raises or lowers a frequency.

You select a resolution by the Resolution [<], [>] keys.

Moreover, you can "knob up" or "knob down" the step size you entered in (2) above by operating the [Shift] key

and the [>] (Knob Step) key in this order.

MG3641A/MG3642A front panel

[Frequency] key t?ﬁﬁimcw .._.. -
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4.4.2 Displaying the Frequency Relative Value
To display a frequency in a relative value referred to the current frequency defined as reference (0 Hz), you press the
[Rel Freq] key. The lamp of the key will come on, causing the Frequency indicator to display +0 Hz.
While a frequency relative value is on display, all frequency settings made via the number keys, step keys and the
rotary knob will be treated as relative frequency settings.
To clear the frequency relative value display, turn the lamp off by pressing the [Rel Freq] key again.
If you need to verify the actual output frequency while a frequency relative value is on display, press the [Shift] key
and, then, keep on holding down the [Rel Freq] (Cur Dspl) key. This will allow the actual output frequency to

appear temporarily on the display.

MG3641A/MG3642A front panel
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443

Frequency Offset

Frequency offset means a function to offset a set frequency and a displayed frequency against the frequency to be
actually output.

When the frequency offset is activated, each frequency value will be expressed by the following equation:

[Actual Frequency] = [Set/Displayed Frequency] — [Frequency Offset Value]

For example, if you set the frequency to 1 GHz after setting the frequency offset value to +10 MHz, the display will
indicate 1 GHz, but the actual output frequency will be 990 MHz.

To set a frequency offset value, follow the procedure detailed below:

(1) Press the "Ofs" [F4] key in the main menu (1) to open Main Menu (1/2)
the "Offset” menu.

(vod [swp | 7 [ o [

'Y
|

@

. [ Offset |
(2) Select "Frequency offset value" by pressing the "1 [F2] Ofisel
key (the frequency value will be highlighted). [Frequency offset value]
s —~— ®

(3) Set a frequency offset value by the number keys, and
the step keys and rotary knob in the Edit zone. [Level offset \(/)a(lj%e] dB

HEERED

i
@

While the frequency offset condition lasts, the characters "F-Ofs" appear on the Frequency indicator, indicating that
the signal generator is in frequency offset state.

To clear the frequency offset state, you enter O Hz by following the procedure already described for setting a

frequency offset value.
If you need to verify the actual output frequency while the frequency offset state continues, press the [Shift] key
and, then, keep on holding down the [Rel Freq] (Cur Dspl) key. This will allow the actual output frequency to

appear temporarily on the display.
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4.5 Setting the Output Level

4.5.1

¢y

@

3

Setting the Output Level

You can set up an output level by operating the number keys, step keys and the rotary knob.

Pressing the [Level] key in the Entry zone turns on the [Level] key lamp, indicating that the unit is readied for
setting an output level via the number keys.

Moreover, the step keys and the rotary knob in the Output Level zones can always be adjusted for an output level.

Setting by number keys
You use the number keys to enter numeric values and units for setting.
If you press a unit key alone, without priorly entering any numeric value, the unit of the output level indication

changes to that of the key.

Setting by step keys
You use the step keys [A][Vv] to step up or down an ocutput level.
You enter a step size by the [Shift] key, [Level] (Level Step Size) key, number keys, and the unit keys, in this

order. The setting is completed the moment you press a unit key.

Setting by rotary knob

Turning the rotary knob raises or lowers an output level.

You select a resolution by the Resolution [<], [>] keys.

Moreover, you can "knob up” or "knob down" the step size you defined in (2) above by operating the [Shift] key
and the [>] (Knob Step) key in this order.

MG3641A/MG3642A front panel

((r— i [Shift] key
[Levellkey ~ : .555555555555 o
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45.2

4-12

Displaying the Output Level Relative Value

To display a level in a relative value referred to the current output level defined as reference (0 dB), press the [Rel
Level] key. The lamp of the key will come on, causing the Output Level indicator to display +0 dB.

When an output level relative value is on display, all output level settings made via the number keys, step keys and
the rotary knob will be treated as relative level settings.

To clear the output level relative value display, turn the lamp off by pressing the [Rel Level] key again.

If you need to verify the actual output level while an output level relative value is on display, press the [Shift] key
and, then, keep on holding down the [Rel Level] (Cur Dspl) key. This will allow the actual output level to appear on
the display temporarily.

MG3641A/MG3642A front panel

[Shif] key
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4.5.3 Output Level Offset
Output level offset means a function to offset a set level and a displayed level against the level to be actually output.
When the output level offset is activated, each level value will be expressed by the following equation:
[Actual Level] = [Set/Displayed Level] — [Level Offset Value]
For example, if you set the output level to —30 dBm after setting the level offset value to +12 dB, the display will
“indicate ~30 dBm, but the actual output level will be 42 dBm.

To set a level offset value, follow the procedure detailed below:

(1) Press the "Ofs" [F4] key in the main menu (1) to open Main Menu (1/2)

the "Offset" menu.

( ModTSpr AF T Ofs m

i
@

(2) Select "Level offset value" by pressing the "|" [F2] key
(the level value will be highlighted). Offset

Frequency offset value
(3) Set alevel offset value via the number keys, and the [Freq y 0.00 Hz !

[Level ofiset value
-—®
T Tl

!
@

While the output level offset state last, the characters "L-Ofs" appear on the Output Level indicator, indicating that

step keys and rotary knob in the Edit.

the signal generator remains in output level offset state.
To clear the output level offset, you enter 0 dB by following the procedure already described for setting an output

level offset value.
If you need to verify the actual output level while the output level offset state continues, press the [Shift] key and,
then, keep on holding down the [Rel Level] (Cur Dspl) key. This will allow the actual output level to appear

temporarily on the display.

4-13
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Level Continuous Mode

This signal generator employs a mechanical attenuator to vary the output level. For this reason, momentary signal
interruptions and spike noise may be produced when you vary the output level.

Therefore, you select the level continuous mode in the cases where such momentary signal interruptions and spike
noise pose particular problems in the measurements you are conducting.

When you activate the level continuous mode, the operation of the mechanical attenuator will be fixed, and you will
be able to change the level continuously within a maximum range of £10 dB by using only the electronic attenuator

designed for high-resolution setting.

Setting the Level Continuous Mode
Press the [Shift] key and, then, the [v] (Continuous) key in the Output Level

zone. The characters "Cont" will
ontinuous mode has been set up.

anna on
applal Uil the

o
* o
The output level setting range will be limited to +10 dB with its center at the level that existed when the continuous

n that range, free from momentary signal interruptions or

mode was activated, but you can va
hut y

1

spike noise.
Clearing the Level Continuous Mode

Press the [Shift] key and, then, the [*] (Normal) key in the Output Level zone. The characters "Cont" will go out

on the Output Level indicator, indicating that the continuous mode has been cleared.

MG3641A/MG3642A front panel

e ) [Shiff] key
]
| / [A] (Normal) key
..... AN = & ¢ N A '/[\/] (Continuous) key
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4.5.5 Switching the Output Signal On/Off
You can switch on and off the output signal that goes through the output connector by pressing the [RF Off/On] key.

When the output signal is cut off, the lamp of the [RF Off/On] key will light up.
An output level you set with the output signal cut off will become effective the next time you switch on the output

signal.

MG3641A/MG3642A front panel
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4.5.6
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@

3)

Special Functions Related to Level
The signal generator offers the following functions as special functions related to the setting of output levels. You
activate these functions through the "System (2)" menu.

Level Safety Mode

This unit uses a mechanical attenuator to vary the output level. For this reason, momentary signal interruptions
and spike noise may be produced when you vary the output level.

In the measurements where a spike-like high level poses a particular problem, the level continuous mode described
in Paragraph 4.5.4 will be a solution for you. However, if you need to vary the level over a wide range, you will
have to opt for the level safety mode described in this paragraph.

This level safety mode requires that you once narrow the level and then set up a level again, before you can vary
it. This necessarily involves momentary signal interruptions, and affects the level setting time, but does not give

rise to spike-like high level.
r o

Display of voltage unit

The voltage of the output level is displayed in two ways: terminated-voltage display and open-voltage display.
The terminated-voltage display indicates a voltage that holds when a 50 Q resistance is coupled to the output end,
and the open-voltage display shows a voltage that exists when the output end is left open. The open voltage
assumes a value twice that of the terminated voltage.

To execute a special function related to the output level, follow the procedure detailed below.

Isolation mode

When using multiple signal generators with the summed output signal for the measurement of the inter-modulation
distortion of an amplifier etc., the inter-modulation distortion of the summed output signal may disturbs the
measurement due to the interfererence between the signal-generator outputs of low isolation.

In this case, it is desired to increase the signal isolation between the signal generators for suppressing the distortion.
The MG3641A/MG3642A has the isolation mode to increase the isolation by increasing the attenuation amount
of the last-output-stage circuit.

This isolation mode has the following advantages and disadvantages. Understand these features before use.

» Advantages: Improves intermodulation distortion.
Improves floor noise.

« Disadvantages: Deteriorates output level accuracy.
Deteriorates higher harmonic distortion.
Deteriorates AM modulation characteristics.
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(1) Press the "Sys" [F3] key in the main menu (2) to open Main Menu (2/2)
the "System (1)" menu.

{Chk (GPIB SysT OptTTrig}

!
®

(2) Press the [More] key to move on to the "System (2)"
menu.

(3) Select "Voltage unit”, "Level mode" or "Isolation mode"

by pressing the " | " [F2] key or " T " [F3] key (the ~ System

status display will be highlighted).
[Voltage unit] EMF

[Level mode]

(4) Press the "Sel” [F1] to change the setting. [Isolationl mode]  Off

4-17
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4.6 Setting the Modulation

4.6.1 Outline of Modulation
This signal generator provides AM and FM modulation functions. The FM modulation has two systems: FM1 and
FM2, frequency deviation of which can be set independently of each other.
This unit also comes with 5 different modulation signal sources, as shown below, and you can select any one of
them for each type of modulation.
Internal modulation : Intl ........ Sine wave of 1 kHz or 400 Hz
Int2 ........ 0.01 Hz to 400 kHz digital synthesizer
Imt3 ........ 0.01 Hz to 400 kHz digital synthesizer
External modulation : Extl ....... Signal supplied to the Mod Input Extl connector
Ext2 ...... Signal supplied to the Mod Input Ext2 connector

i~ o~

he flow of moduiation signals is graphically presented below:

Modulation Source Selection Matrix

FM1 frequency
Polarity deviation setting
Int1 switching
1 kHz/400 Hz \ ‘
sine-wave ) - > L l/\ .
oscillator _
FM2 frequency FM dulat
interal Int2 ) o ) modulator
modulation source Pglar{ty deviation setting
2 switching
(Option) - J> _% i‘: g J
internal Int3 T
modulation source :> AM modulation
3 . -
i Polarity factor setting
(Option) switching
Ext1 ‘ ) 7 ) g AM modulator
AF output level setting
Ext2 g
—— Mod Input ——
Ext1 Ext2 AF Qutput

© ©

Flow of Modulation Signals
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4.6.2 Setting the Modulation Function
You select activation/deactivation of each modulation type and a modulation signal source always through the

"Modulation"” menu.

SECTION 4 OPERATING INSTRUCTIONS

(1) Press the [Modulation] key or Main Menu (1) "Mod" [F1] key to open the “Modulation" menu.

[Modulation] key ~__

MG3641A/MG3642A front panel

(2) Select the set item you need to change by operating the
"L [F2], and "—" [F3] keys (the characters are

highlighted).

3

Press the "Sel" [F1] key to change the current setting.

* Modulation function: On/Off
* Modulation signal source: Intl1/Int2/Int3/Ext1/Ext2
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Modulation
[AM] [o Int1 0.0%
[FM1] Off Int1  0.000kHz
[FM2] Off Int1  0.000kHz
[PM] Off 50 Q
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4.6.3

Setting the Modulation Factor and Frequency Deviation

You set an AM modulation factor or FM frequency deviation by operating the number keys, step keys and the rotary
knob.

Pressing the [Modulation] key in the Entry zone turns on the lamp of the [Modulation] key and the Modulation lamp
of the Edit zone, allowing to set an AM modulation factor or FM frequency deviation via the step keys and rotary
knob in the Edit zone.

You select an AM modulation factor or FM frequency deviation in the "Modulation” menu opened by pressing the
[Modulation] key. The AM modulation factor or FM frequency deviation set in this way is applied to the modulation
of the item currently selected. Therefore, select a modulation function after moving the set item.

(1) Setting by number keys

You use the number keys to enter numeric values and units.

(2) Setting by step keys

(3)

4-20

You operate the step keys {*][V] to step up or down an AM modulation factor or FM frequency deviation.

The step size becomes as follows for each modulation:

» AM modulation factor : The step size is fixed to 10 %.

« FM frequency deviation : A frequency deviation is doubled by a step-up increment, or reduced to 1/2 by a step-
down decrement.

Setting by rotary knob

Turning the rotary knob raises or lowers the AM modulation factor or FM frequency deviation.
The resolution assumes the lowest position of the display both in AM modulation factor and FM frequency deviation.

MG3641A/MG3642A front panel
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4.6.5

SECTION 4 OPERATING INSTRUCTIONS

Setting Range of FM Frequency Deviation

In setting an FM frequency deviation, you can set it up to maximum 2048 kHz, irrespective of the output frequency.
However, the actual FM frequency deviation is restricted by the output frequency, as shown in the table below. If
you make a setting in excess of this limit, the "Uncal” lamp will come on, indicating that the range was surpassed,
and, at the same time, the deviation will be set to the maximum value of the FM frequency deviation range

corresponding to the current output frequency.

Output Frequency FM Frequency Deviation Range
2125 kHz, <250 kHz Oto 125 Hz
2250 kHz, <500 kHz Oto 250 Hz
2500 kHz, <1 MHz Oto 500 Hz

>1 MHz, <2 MHz Oto 1kHz
22 MHz, <4 MHz 0to 2 kHz
>4 MHz, <8 MHz 0Oto 4 kHz
>8 MHz, <16 MHz Oto 10 kHz
>16 MHz, <32 MHz 0to 25.6 kHz
232 MHz, <64 MHz Oto 51.2 kHz
264 MHz, <128 MHz 0to 102 kHz
2128 MHz, <256 MHz Oto 256 kHz
2256 MHz, <512 MHz Oto 512 kHz
2512 MHz, <1040 MHz Oto 1024 kHz
>1040 MHz, <2080 MHz 0to 2048 kHz

Polarity of Modulation Signal

You can switch the polarity of modulation signals independently for each type of modulation.

Modulation signals are usually of non-inverted polarity. Yet, they invert the polarity as you set an AM modulation
factor or FM frequency deviation in a negative value through the number keys.

For example, if you set the AM modulation factor to —30 %, you obtain an AM of 30 % modulation factor with
modulation signals in inverted polarity.

The inversion and non-inversion cannot be switched by the step keys or rotary knob.
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4.6.6 Pulse Modulation
The pulse modulator (an option) can be built into the MG3641A/MG3642A.
The pulse modulator can apply modulation with TTL level signals applied to the "Pulse Mod Input" connector. It
works fixed at positive logic, and the input impedance can be selected between 50  and 600 Q.
Set up the pulse modulation through the "Modulation"” menu, as in the case with AM and FM.

MG3641A/MG3642A rear panel

0@ Q 000 000
Pulse Mod Input
connector
(1) Press the [Modulation] key to open the "Modulation” menu.
MG3641A/MG3642A front panel
)
—7AESUBMGRA 1A S )
| BhE e 1008806508655 1
[Modulation] key \\ ey < HBHH +/E.E]‘E_l’935:
YTy V-
= 5 55 &5
Bs=E
L p— Iy — Oo®
. e — OB
= it olololic)
e TR o Ot "3“3: " Oume
He 01.01.0
L
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(2) Select the item you need to change (ON/OFF or
impedance) in the "PM" line by the "{" [F2], and "—" Modulation

[F3] keys (the characters are highlighted).
[AM]  Off Int1 0.0%

[FM1] Off Int1  0.000kHz

(3) Press the "Sel” [F1] key to change the setting. [FM2] Off Int1  0.000kHz
» Modulation function: On/Off [PM] 50 Q

» Impedance: 50 /600 Q2

(SeIT V TeTSrcTRtn f

CAUTION A

If the pulse modulation and AM are activated simultaneously, the AM modulation will not be applied normally.
Feeding a voltage higher than +8 V or lower than —3 V to the "Pulse Mod Input” connector could result in

breakdown of the unit. Be careful to prevent a voltage outside the limits from entering the unit.
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4.7 Setting the Modulation Signal Source
4.7.1 Internal Modulation Signal (Int1)

Intl is a signal source that generates sine waves at a frequency of either 1 kHz or 400 Hz.
To select a frequency for Intl, follow the procedure detailed below:

(1) Press the "Src" [F4] key in the Modulation Menu to
open the "Audio Source” menu.

(2) Select frequency display for Intl by operating the nyr
[F21, and e [F3], "—" [F4], keys (the characters are

highlighted).

(3) Press the "Sel” [F1] key to select 400 Hz or 1 kHz.

4-24

Modulation

[AM]  Off Int1 0.0%
[FM1] Off Int1 OHz
[FM2] Off Int1 OHz
[PM]  Off 600 Q

( T 7 Y M )
|Selt i |—>|Src‘Rtn|

i
®

| Audio Source |

[Int1]
[Int2] 1000.00
[Int3] 1000.00 Hz
[Ext1] AC-Couple
[Ext2] AC-Couple

Sin
Sin
Sin

(w ¢TTT»T%1

} e
©) ®




4.7.2

Internal Modulation Signals (Int2, Int3)

SECTION 4 OPERATING INSTRUCTIONS

Int2 and Int3 are options. The following description of Int2 and Int3 assumes that AF Synthesizer (opt21) is
mounted in them both. If another option is mounted, follow the operation description in the operation manual of

that option.

AF Synthesizer are digital synthesizers that are capable of generating sine waves, triangular waves, sawtooth waves

and square waves at any frequency.

To set up a frequency and waveform, follow the procedure detailed below:

(1) Press the "Src" [F4] key in the Modulation Menu to

open the "Audio Source” menu.

(2) Select frequency display for Int2 or Int3 by operating
the "J" [F2], "T" [F3], and "—" [F4] keys (the characters
are highlighted), and set up a frequency by the step keys
or the rotary knob in the Edit zone, and number keys.

(3) Select waveform display for Int2 or Int3 by operating
the "{" [F2], "T" [F3], and "—" [F4] keys (the characters
are highlighted), and press the "Sel” [F1] key to select a

waveform.

Modulation

[AM]  Off Int1 0.0%
[FM1] Off Intt 0Hz
[FM2] Off Intt 0Hz
[PM] Off 600 Q

(SeIT v T »TSrCTRm]

i
®

[Int1]  1kHz Sin

{14l 1000.00 Hz Sin%

[Int3]  1000.00 Hz\X\ Sin
[Ext1] AC-CoupIe\x@

[Ext2] AC-Couple

sal 1 [~ ]mn]

A J
? Vo

® @06

When you set a frequency via the step keys, the step size will be equal to the resolution position on the rotary knob.

Select the position by which you want to step up or step down by the Resolution [<] and [>] keys.
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4.7.3 External Modulation Signals (Ext1, Ext2)
Extl and Ext2 apply modulation using external signals supplied to the "Extl" and "Ext2" connectors (600 Q
impedance) of Mod Input on the front panel.
The AM modulation factor or FM frequency deviation matches the relevant preset value, when the external signals
applied to the "Ext1" and "Ext2" connectors assume a level of 2 Vp-p. Adjust the external signal level in such a
manner that the " 4 " and "W" lamps located to the right of the "Ext1" and "Ext2" connectors, respectively, will both

go out.

MG3641A/MG3642A front panel

g
\_muewm e

4 N\
Mod Input
Ext1 Ext2
©I oI
A A
600Q 600Q
2Vp-p 2Vp-p
\_ J

If the A lamp lights: The input level is too low. Raise the input level.
If the W lamp lights: The input level is too high. Lower the input level.

If the frequency of the modulation input signal is 100 Hz or less, adjust the signal level so that A and V¥ alternately
turns ON.
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For the external modulation input, you can select either DC coupling or AC coupling by following the procedure

detailed below:

(1) Press the "Src"” [F4] key in the Modulation menu to open

the "Audio Source" menu.

Modulation

[AM] Off Int1 0.0%
[FM1] Off Int1 0Hz
[FM2] Off Inti OHz
[PM]  Off 600

T~ ToeTmn
}

O]
(2) Select coupling display for Extl or Ext2 by operating
the "1” [F2], n e [F3], and "—" [F4] keys (the characters Audio Source
are highlighted).
[Int1] 1 kHz Sin
) (Int2] 1000.00 Hz  Sin
(3) Press the "Sel" [F1] key to change the setting. [Int3] 1000.00 Hz Sin

[Ext1] k@

[Ext2] AC-Couple

T T T=To]

TN J
i

® ®

CAUTION A

Applying a signal at a voltage higher than +10 V to the "Ext1" or "Ext2" connector could result in breakdown

of the unit. Be careful to prevent a signal level outside the limits from entering the unit.
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4.8 Setting the AF Output

Any one out of the internal modulation signals (Intl, Int2, Int3) and external modulation signals (Extl, Ext2) of the
modulation signal sources can be delivered through the "AF Output" connector on the front panel.

MG3641A/MG3642A front panel

S
[ A RSUR NG04 1A e —
N f

T +HBABABEAH6AA

0ff Ext - e
t a

e - 868 +/~5551§: e

Y'Y Y'Y - R—

...... C)E F=D 68
O - Clom )
T e %@@@
o] — T, | == Q0O
o [CSle)) L) D&
x O 10 1

2
3
i
T:
i
[
p—

AF Output connector

You select a signal source to supply signals from by following the procedure detailed below:

(1) Press the "AF" [F3] key in the top menu to open the
"AF Output” menu. Main Menu (1/2)

(ModTSprAF Ofs | Mem
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(2) Select "Source” by pressing the "l [F2) key (the
characters are highlighted), and hold down the "Sel" AF Output

[F1] key to select the signal you want delivered.
[Source] -0
[Level] 1.000 mV =-—@

(3) Pressthe "Ly [F2] key to select "Level” (the characters
are highlighted), and set the AF output level by the
number keys, and the set keys and rotary knob in the

Edit zone. (sﬂ ) T TSrcm

o
@ 0.0

When you set an AF level via the step keys, the step size will be equal to the resolution on the rotary knob. Select the
position by which you want to step up or step down by operating the Resolution [<] and {>] keys.
Since the "AF Output” connector has an output impedance of 600 Q, the level you have set here will be the one

corresponding to a termination with 600 Q.
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4.9 Memory Functions

4.9.1 Outline of Memory Functions
This signal generator comes with a memory function capable of storing 1000 different panel settings. The memories
are assigned to addresses from 000 to 999, and are divided into 20 blocks, each consisting of 50 memories, as

indicated below:

Block 1: Memory address 000 to 049 Block 2: Memory address 050 to 099
Block 3: Memory address 100 to 149 Block 4: Memory address 150 to 199
Block 5. Memory address 200 to 249 Block 6: Memory address 250 to 299
Block 7: Memory address 300 to 349 Block 8: Memory address 350 to 399
Block 9: Memory address 400 to 449 Block 10: Memory address 450 to 499
Block 11: Memory address 500 to 549 Block 12: Memory address 550 to 599
Block 13: Memory address 600 to 649 Block 14: Memory address 650 to 699
Block 15: Memory address 700 to 749 Block 16: Memory address 750 to 799
Block 17 Memory address 800 to 8492 Block 18: Memory address 850 to 899
Block 19: Memory address 900 to 949 Block 20: Memory address 950 to 999

Normally, these divided memories can be handled as a series of 1000 memories, without this division being noticed
in particular. However, when you recall memory contents continuously via the rotary knob or step keys, some

memories can be excluded from the recall by blocks.
One memory recalling mode lets you recall frequencies only, or frequencies and output levels only. This allows to

make the memory recall faster.

4.9.2 Storing in the Memory
To store settings in the memory, first establish the panel settings in the way you want stored and, then, follow the
procedure below:

[Shift] key, [Memory] (Memory Set) key, number keys, and [MHz/dB] (Store) key.
(Address)

Enter an address in not more than 3 digits. Address 001 may be entered in either of the following forms: [0][0][1],

[0J[1] or [1].

[Shift] key MG3641A/MG3642A front panel
Iy NG 34 1A B = 5
0 %)
[Memory] S eyl E )
(Memory Set) key\ o N === 55[_:]5_ T

-~ ‘ g
=T
= G’@@%

— O&2® -,
=slnlelelcn)
8 FEEEH
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4.9.3 Recalling Memory Contents
You can recall memory contents by operating the number keys, step keys, and the rotary knob.
Pressing the [Memory] key in the Entry zone turns on the lamp of the [Memory] key and the Memory lamp in the
Edit zone, leaving the unit ready to recall memory contents via the number keys, and the step key and rotary knob
in the Edit zone.

(1) Setting by number keys
You recall memory contents by entering numeric values (address) via number keys and the [GHz/dBm] (Recall)
key.

(2) Setting by step keys
You operate the step keys [*][V] to step up or down memory addresses already stored in order to recall memory
contents continuously.
If any memory block was excluded from the continuous recall, all the memories of that block are skipped, and
those of the following block are recalled.

;;;;;

{3) Setting by rotary knob
Turning the rotary knob raises or lowers memory addresses already stored to perform memory recall continuously.
If any memory block was excluded from the continuous recall, all the memories of that block are skipped, and
those of the following block are recalled.

[Memory] key MG3641A/MG3642A front panel
?miMGSMIA i 37
+/5ABAAA088688
- -HHH +HBABZz:.
e kA g
= LL—‘I—__“—
=BG |
=
® —_ 333
g EmOkia
~
® ®
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4-32

(1) Press the "Mem" [F5] key in the top menu to open the

To alter the attributes of memory blocks, follow the procedure detailed below:

"Memory Block Select” menu.

(2) Select the memory block of which attributes you need

3

to change, by pressing the nlr [F2] key or o [F3] key
(the characters are highlighted). (To select a memory
block not displayed, press the [More] key to bring it up
on the display.)

Press the "Sel" [F1] key to change the attribute.
Memory addresses marked * are included in the
continuous memory recall. They can be excluded from

the continuous recall when you erase their "*".

Main Menu (1/2)

ﬁ/lodTSWpT AF T Ofs TMeﬂ

J
®

Memory Block Select
[Recall Mode] Al

000-049 * 250-299 *
050-099 * 300-349 *
100-149 * 350-399 *
150-199* (@ 400-449°*
200-249 * 450-499 *
T 7T T
S
® @
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Clearing the Memory
To clear memory contents, follow the keystrokes shown below:

[Shift] key, [Memory] (Memory Set) key,  number keys, [Hz/uV] (Clear) key
Address
Or, to clear memories at continuous addresses in one shot, operate the keys as follows:

[Shift] key, [Memory] (Memory Set) key, number keys, [-] key, number keys. [Hz/uV] (Clear) key

Smallest Largest
address of the address of the
memory to be memory to be
cleared cleared

Enter an address in not more than 3 digits. Address 001 may be entered in either of the following forms: [0][0][1]

1

i

L}

—

MG3641A/MG3642A front panel

[Shift] key wﬁ
[7ACESURB MG 354 1A B v
[Memory] ) o e HOOBHEAHBHEHE) (]

(Memory Set) key~_ ||| T3 "0 :BHE /BHEAzie

A hC

)
~

F )

2 e @ ,,,_‘
T | N D00 a5
T e \SAE @@‘3@
s —mmo N oo )
= =D OO @ &)
J . ) —T.:.’.l v - :'E 'im |-
L r:.._'Q AF”Q A’_‘-'-_'o O— E{"_,
- \_J
7

4-33



SECTION 4 OPERATING INSTRUCTIONS

49,5 Selecting the Memory Recall Mode

If you limit the memory contents to be recalled to frequencies only or frequency and output levels only, you can
execute high-speed memory recall, without changing other settings (modulation, for example).
Select a memory mode by following the procedure detailed below:

(1) Press the "Mem" [F5] key in the top menu to open the
"Memory Block Select” menu. Main Menu (1/2)

(7 A T YT )
|Mod|Swp| AF | Ofs |Mem|

i

®©
(2) Select "Recall Mode" by pressing the "1" [F2] key or
"T" [F3] key (the state is highlighted). Memory Block Select
[Recall Mode] -—0
000-049 * 250-299 *
(3) Select a recall mode by the "Sel” [F1] key. 050-099 * 300-349 *
All : To recall all the panel settings 100-149 * 350-399 *
Freq : To recall frequencies only 150-199 ~ 400-449 "
Freq&Level : To recall frequencies and output levels 200-249 450-499
Sel | | 1 1 T TRtn}
|
b
® @
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4.10 Sweep Functions
4.10.1 Outline of Sweep Functions

SECTION 4 OPERATING INSTRUCTIONS

This signal generator performs sweep with respect to the frequencies, output levels, and memories. Each sweep has

the following sweeping patterns:

— Start frequency/stop frequency
Sweeps with a sweep start frequency
and a sweep end frequency specified.

Frequency sweep —

— Center frequency/span frequency
Sweeps with a center frequency
and a width of frequencies to be
swept specified.

< Start level/stop level
Sweeps with a sweep start level
and a sweep end level specified.

Output level sweep —

— Center level/span level
Sweeps with a center level and
a width of levels to be swept
specified.

Memory sweep

Start address/stop address

Performs recall successively with
s a sweep start address and a sweep
end address specified.

Moreover, this unit provides 3 different sweep modes, as follows:

Linear, number of points specified
Sweeps with a number of points of
frequency to be swept specified.

—— Linear, step size specified

Sweeps with a step size of
frequency to be swept specified.

‘—Log, multiplying factor fixed at 1 %
Sweeps with a start frequency
continuously multiplied by 1.10.

Linear, number of points specified
Sweeps with a number of points of
frequency to be swept specified.

Linear, step size specified
Sweeps with a step size of
frequency to be swept specified.

Number of points specified
Sweeps with a number of points of
level to be swept specified.

Step size specified
Sweeps with a step size of level
to be swept specified.

Number of points specified
Sweeps with a number of points of
level to be swept specified.

Step size specified
Sweeps with a step size of level
to be swept specified.

AUTO .. Sweeps repetitively from sweep start point to sweep end point.
SINGLE ... Sweeps just once from sweep start point to sweep end point.
MANUAL ... Sweep is activated manually via the rotary knob, in accordance with a

sweep pattern.

You execute sweep after selecting a sweep pattern and setting sweep parameters. All the sweep functions can be set

through the "Sweep" menu.
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4.10.2 Setting and Executing the Sweep

In the first place, you select a sweep pattern by following the procedure detailed below:

(1) Press the "Swp" [F2] key in the top menu to open the Main Menu (1)

"Sweep" menu.

(vosows | o7 | 0 Jwom]

(2) Press the "Sel" [F1] key to select the sweep pattern

menu.
The menus will open in the following order:
P s <Stan-Stop>
0.1k 1040M
Frequency sweep (Start/Stop) _]
.
Frequency sweep (Center/Span) <Center-Span>
J 0.1k 520M 1040M ﬂ
tn
Level sweep (StartStop) -
l
Level sweep (Center/Span) (IS <Start-Stop>
0dBm 20dBm
~L _l Rtn
Memory sweep
<Center-Span>
0dBm 10dBm___ 20dBm
tn
-
0 999
1 I | Rtn
[Marker] 0
’ Sel 1 4 T | TPrmt (Rtnw
! ®
©)
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Then, you set up sweep parameters. The following explanation assumes that the frequency sweep (Start/Stop) was

selected for the sweep pattern.

(3) Press the "Prmt" [F4] key in the "Sweep” menu to open

the "Sweep Parameter (1) " menu.

(4) Select the sweep parameter item to be changed, by

®

(©6)

pressing the " [F2] key or "T" [F3] key (the characters
are highlighted). If the parameter item is a numeric
value, operate the number keys and the step keys and
rotary knob in the Edit zone to set the value.

To select a status, press the "Sel" [F1].

Press the [More] key to move on to the "Sweep
Parameter (2)" menu. (This menu is not involved in

setting parameters for memory sweep.)

Select the sweep parameter item to be changed, by
pressing the "L [F2) key or “T" [F3] key (the characters
are highlighted). If the parameter item is a numeric
value, operate the number keys and the step keys and
rotary knob in the Edit zone to set the value.

To select a status, press the "Sel" [F1].

<Start-Stop>

0.1k 1040M
| |

[Marker] 0.1k

I(SelT > T | IfPrm’[T| Rtn‘]|

f
€

Freq Sweep Parameter (1
[Start] 125000.00 Hz

[Stop] 1040000000.00 Hz
[Pattern] Lin-AF

[Step Size] 5000.00 Hz
[Marker] 520000000.00 Hz

sl vt ] Tan]

I !
® Q@

Freq Sweep Parameter (2

[Mode]
[Time] 10 ms/step
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Once you have set the sweep parameters, you execute the sweep.

(7) Pressthe "Rtn" [F5] key in the "Sweep Parameter” menu

to return to the "Sweep" menu.

(8) Pressing the "pp" [F2] key starts the sweep.

(9) Pressing the "W" [F3] key with the sweep under way

aborts the sweep.

Moreover, pressing "[|" key will hold the sweep

temporarily. Another press to the [F2] key will resume

the sweep.

During hold, the [F2] key is displayed as m

4.10.3 Sweep Auxiliary Outputs

While the signal generator performs sweep, it outputs signals thag
connectors located on the rear panel, as follows:

(1) X Out

<Start-Stop>

0.1k 1040M

<Start-Stop>

0.1k 1040M
| I

[Marker] 0.1k

Coa ot [ o] ]

e four

\_ﬂ_—/

Outputs sawtooth waves that are at 0 V at the sweep start point, and at +10 V at tﬁ% sweep end point.

(2) ZOut

Outputs "H"-level TTL signals while it continues with sweep.

(3) Blanking Out

Outputs "H"-level TTL signals every sweep step, from the time when hardware setting is completed, till the next

step setting begins

(4) Marker Out

Outputs "H"-level TTL signals when the actual sweep matches the marker point which was set in the "Sweep

Parameter” menu.
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MG3641A/MG3642A rear panel

Sweep Auxiliary
Output Connector
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The diagram below represents the timing of each sweep auxiliary output.

Sweep

Y.

Sweep start point Marker point Sweep end point

X Out
PR— s
Z Out |
L : ‘
H : | |
NN
L : ' ) )
H ’ | ;
Marker QOut |
L
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4.11 Trigger Function
4.11.1 Outline of trigger function

The trigger function executes the panel key operation procedures registered beforehand as the trigger program by
the external trigger signal. The same measurement procedures can be repeated easily from the operator panel or

external device by registering the procedures as the trigger program.

For example, if the Step [*] key of the Output Level zone is registered in the trigger program, the output level can be

stepped up each time the trigger is input.

All keys except for the [Preset] key, [Local] key, rotary knobs, and [Stby/On] key can be registered in the trigger

program.

» Use GPIB to send the *TRG command or execute the trigger interrupt function.

* Press the "Exe" [F4] key of the "Trig Program"” menu.
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4.11.2 Registering the trigger program

4-42

Register the trigger program as follows:

(1) Press the "Trig" [F5] key on the Main Menu (2) to open

the "Trigger Program" menu.

(2) Press the "Enter" [F3] key. The screen switches to the
Main Manu (1) and the device enters the trigger program
registration state.

Subsequent key operations are registered as the trigger
program (the message "Trigger Program Entry" is
displayed to indicate that a key operation is being regi-

stered.

(3) To terminate registering the trigger program, press the
"Trig" [F5] key on the Main Menu (2) again to open
the "Trigger Program” menu. Registering the trigger
program terminates when the "Trigger Program" menu

is opened.

Main Menu (2/2

Trigger Program

No Trig Program

(o] Tem] oo )

!
@

Trigger Program

SYST BELL OFF

FREQ SWE TYPE O

FREQ SWE PATT LOG
FREQ SWE STAR 1 MHz
FREQ SWE STOP 100 MHz

(or | Jew oo )
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If the trigger program is registered when another trigger program is already registered, the new trigger program is
added to the already-registered trigger program. To register a new trigger program, press the "CIr" {F1] key to erase
the already-registered trigger program before using the "Entr" [F3] key to enter the registration state in Item (2)
above.

When a key is operated while the trigger program is being registered, the function is set as a usual panel operation,
but sweep is not executed. The maximum number of trigger program steps (functions) is 20. A trigger program of
more than 20 steps cannot be registered. If the number of steps exceeds 20, the message "Trigger entry overflow"
is displayed. In this case, open the "Trigger Program" menu and terminate registering the trigger program. Even if
the number of steps exceeds 20, the registration state is not canceled automatically.

If no key is operated for 30 seconds or longer while the trigger program is being registered, the registration state is
canceled automatically. In this case, the trigger program is not registered.

The sweep mode in which sweep is executed in the trigger program is forcibly set to SINGLE sweep.

4.11.3 Executing the trigger program

Execute the trigger program in one of the following ways:

(1) Execution by the external logic signal
Execute the trigger program at the falling edge of the TTL level signal input from the Trig Input connector on the
rear panel. Because this connector is pulled up internally, the trigger program can be executed by simply connecting

the connector to the ground.
- T
o - 1
I -

-

~ 58 & 0060

g

Trig Input

Switch

(2) Execution using GPIB
The trigger program can be executed by sending the *TRG command or executing the trigger interrupt function

from GPIB.
For GPIB, see Section 6, "Remote control using GPIB."
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(3) Execution using the panel key

When the "Exe" [F4] key on the "Trigger Program" key

is pressed, the trigger program is executed. This method

can be used to check the trigger function.

Trigger Program

SYST BELL OFF

FREQ SWE TYPE 0

FREQ SWE PATT LOG
FREQ SWE STAR 1t MHz
FREQ SWE STOP 100 MHz

T Tewealmn
}

Executing the trigger program

The trigger program can be halted by pressing a key other than the [Preset] or [Local] key on the panel.

4.11.4 Checking the contents of the trigger program
The contents of the trigger program can be checked by opening the "Trigger Program” menu. In the trigger program,
one step is displayed as one line. If the trigger program consists of more than one page, a page number is displayed

in the menu title. In this case, press the [More] key to advance to the next page.

Trigger Program (1/2

SYST BELL OFF

FREQ SWE TYPE 0

FREQ SWE PATT LOG
FREQ SWE STAR 1 MHz
FREQ SWE STOP 100 MHz

(o | Tem (] )
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Trigger Program (2/2

FREQ SWE TIME 100 ms
FREQ SWE RUN

(Clr r TEntr} Exe ‘ Rtnw
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4.12 Miscellaneous Functions

4.12.1 Setting Display On/Off
The MG3641A/MG3642A has a low EMI radiation from the panel, and it does not become a problem at a ordinary

measurement.
However, if the radiation affects the measurement, it can be eliminated by pressing the [Display] key to turn off

the multi-menu display.
To turn off all the frequency, output level etc. displays, press the [Shift] and then [Display] keys.

To turn on the display again, perform the same key operation.

MG3641A/MG3642A front panel
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4.12.2 Setting Bell « Alarm On/Off

Bell (bell sound when any panel key is pressed, or the rotary knob is revolved.) * alarm (alarm sound when any

error is occurred.) On/Off can be set as follows.

(1) Press the "Sys" [F3] key on the top menu to open the Main Menu (2/2

"System (1)" menu.

[ Chk TGPIBT Sys ( Opt TTrig }
!

(2) Press the "l [F2] key or "T" [F3] key, to select "Bell"

or "Alarm". System (1/2

State i -displayed.
(State is reverse-displayed.) Factory initiarize

initial memory set

(3) Press the "Sel" [F1] key to select On or Off. Initial memory clear
[Bell
[Alarm] On
] 7] T
P
® @
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4.12.3 Setting address and only mode of GPIB

The MG3641A/MG3642A has the GPIB only mode.
The GPIB address and only mode are set on the GPIB menu, as described below.

(1) Press the “GPIB” [F2] key on the top menu to open the
“GPIB” menu.

(2) Press the “l [F2] key or “Tr [F3] key to select
“Address”.
(Address is reverse displayed.)

3)

Set the address with numeric keys, and confirm the value

with any unit key.

Press the “.” [F2] key or “ [F3] key to select “Mode”.
(State is reverse displayed.)

Press the “Sel” [F1] key to select mode, below.

Ordinary mode:
Talk-only mode of frequency:
Talk-only mode of level:

Talk-only mode of
frequency and level:

Talker&Listener
Freq Talk
Level Talk

Both Talk

SECTION 4 OPERATING INSTRUCTIONS

Main Menu (2/2

(ChkTGPIBT Sys TOpt TTrig 1

A

i

@

GPIB

[Address] -—®

[Mode] Talker&Listener
©)
ST e
? \_ﬂ_._J
® @.®
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SECTION 4 OPERATING INSTRUCTIONS

4.12.4 Panel Lock

Not to change the setting condition of this instrument at long-time continuous test etc., press the [Local] key while
pressing the [Shift] key to lock all the keys and the rotary knob.

MG3641A/MG3642A front panel

( MG36p4 1A Eiem = o —
Fiii ,]i_,m,_ +lﬂ55ﬂ@@@§ﬁﬂ55/:»f/ [Shift] key

B &k =
(Locallkey evrrme  SBH0 ABHEEzET

To remove the panel-lock condition, turn off and on the power to recover the ordinary state

CAUTION A

In panel lock mode, the GPIB and trigger functions do not work.
If the panel lock is performed during sweeping operation, the sweeping is stopped.
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SECTION 4 OPERATING INSTRUCTIONS

4.13 Removing Reverse Power Protection (RPP) Circuit Operation

The MG3641A/MG3642A has a Reverse Power Protection (RPP) circuit at the RF Output circuit to protect the

internal circuit from the excessive reverse power.

When the RPP circuit operated, “RPP” is displayed at the Output Level display area, and the RF output signal is

turned off.

At that time, remove the excessive external power, and press the [Shift] and [RF Off/On] (RPP Reset) keys to

remove the RPP operation. [Shiff] key

MG3641A/MG3642A front panel

R

[/ RSUB MG364 1A T = -

B PP

1

- f

als|
=884 HE0507T 5

nmaey.

[RF Off/On] (RPP Reset) key

CAUTION A\

» The RPP circuit uses a mechanical switch. If many times of the operations are occurred, the switch contact
is consumed. So, don’t apply the excessive power to the RF Output connector, as possible.

* Don’t remove the RPP circuit while applying an excessive power. Or the RPP circuit is damaged.

* Maximum reverse power from which the MG3641A/MG3642A can be protected, is 50 Vdc, 50 W (up to
1040 MHz) or 25 W (1040 to 2080 MHz).

* While the RPP circuit operated, the output impedance becomes the open state. So, take care of the con-
nected device under test.
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SECTION 4 OPERATING INSTRUCTIONS

414 Error Messages

If a panel operation or device internal error occurs, the MG3641A/MG3642A displays messages in the error message

area on the multimenu display.

Error messages

Error messages are given below:

Main Menu (1/2

™ Data out of range

ERIER™

Operation error: Displayed when a setting becomes invalid because of an incorrect operation.

Data out of range:

Invalid suffix:

Execution error:

Not Stored memory:

Trigger entry overflow:

Trigger entry ignored:

Hardware error:

4-50

An attempt is made to set a value out of range

(e.g., to set the frequency to 10 GHz).

A unit key not appropriate for a set parameter is pressed

(e.g., an attempt is made to set the sweep time to 1 MHz)

An attempt is made to execute one of the following incorrect operations:
 To start executing the sweep with an incorrect sweep parameter specified.

» To display too many digits on the display unit for the output level offset in
volts.

* To exceed the upper limit of the variance range (10 dB) in level continuous
mode.

An attempt is made to recall a memory not stored.

An attempt is made to register a trigger program of more than 20 steps.

An attempt 1s made to register the trigger program when sweep is being executed
or suspended.

An attempt is made to execute settings relating to an unmounted option

(e.g., to turn on pulse modulation when the pulse modulator is not mounted.)



SECTION 4 OPERATING INSTRUCTIONS

Hardware status: Displayed when the MG3641A/3642A is used incorrectly or fault occurs.
RF out shut-down by RPP: The reverse power protection circuit operates.

— Eliminate the cause and cancel the operation of the reverse power protec-
tion circuit (see paragraph 4.13).
Reference signal abnormal: The reference signal is abnormal.

— The frequency or level of the signal input as an external reference signal is
inappropriate. Input a suitable reference signal.

Synthesizer unlock: The synthesizer is unlocked.

— If this message does not go off after warming up, a failure may occur in the
circuit. Request the synthesizer be repaired.

RF Amplifier abnormal: An output level is abnormal.

— This message 1s displayed when a setting exceeds the limit of the output
amplifier of the final step. In this state, the level identical to the display is
not output. If this message is displayed within the level accuracy guarantee
range (+17 dBm or less), a fault may have developed. Request the output
amplifier be repaired.

When the output amplifier is normal, but the output connector is not imped-
ance-matched, severely (for example, open or short state); this message
may be displayed.

Setting outside performance guarantee range: This message is displayed if a value is set outside the performance
guarantee range.
Level uncal: A value is set outside the output level accuracy guarantee range.

— Even if this message is displayed, the output level is usually accurate pro-
vided that the message "RF Amplifier Abnormal" is not displayed.

FM uncal: FM deviation is set outside the setting range.

— The setting range of the FM deviation depends on the carrier frequency. If
the FM deviation setting range at the current carrier frequency is exceeded,
this message is displayed and the FM deviation becomes that of the upper
limit of the setting range.

AM uncal: The AM modulation is set outside the guarantee range.

— This message is displayed if the AM modulation is set outside the perfor-
mance guarantee range.

Except for the above cases, various types of errors during remote control using GPIB are also displayed. For error

messages relating to GPIB, see paragraph 6.5.5, "SCPI error messages."
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(Blank)
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5.1

SECTION 5
MEASUREMENT

Measurement of Sensitivity
The sensitivity of the receiver means the minimum signal input level required to output the rated signal of the receiver.
The following incidental conditions are required for the signal level, noise level, and signal distortion obtained in the

output side of the receiver:

mW signal is indicated by 10 uV.

* FM receiver.............. Indicated by the minimum value of the typically modulated carrier voltage required to obtain
the rated output and specified value (~12 dB in 400 MHz) of the signal to noise and distortion
(SINAD) obtained by adding the signal distortion to the signal-noise rate (S/N). In addition,
this sensitivity is indicated by the minimum value of the carrier voltage required to suppress
the receiver noise output by 20 dB at no-modulation. This is called a noise suppression (NQ)

sensitivity.

This section describes the latter 20 dB NQ sensitivity and explains how to measure the 12 dB SINAD sensitivity.

5-1



SECTION 5 MEASUREMENT

51.1

Measuring 20 dB NQ sensitivity

The 20 dB NQ sensitivity is indicated the carrier input voltage (reading value of the output voltage of the signal
generator) required to suppress the noise output by 20 dB when there is no 20 dB noise quieting, e.g., signal input.
To obtain the noise output before suppressed, adjust the volume adjustment volume of the receiver so that the rated

signal output is obtained.

(1) Setup

MG3641A/MG3642A

~—ERSUMNGI4 A T . J
n [

.

Level
meter

FM Standard
receiver pseudo-ioad

DL

Pseudo-
antenna

e

DA FM RX LM

(154.45MHz)

Fig. 5-1. Measuring 20 dB NQ Sensitivity

(2) Measurement procedure

STEP

PROCEDURE

Dl A

Set the MG3641A/MG3642A frequency to 154.45 MHz.

Set the MG3641A/MG3642A frequency deviation to 70 % (3.5 kHz for maximum frequency deviation 5
kHz) of the specified maximum frequency deviation. Then, set the internal modulation frequency to 1 kHz.
Set the MG3641A/MG3642A to a sufficiently high output (ordinarily 30 dBu or more) and apply it to the
receliver.

Turn off the squelch of the receiver, synchronize the receiver with receiving frequency 154.45 MHz (so that
the reading value of the level meter is the maximum), then adjust the volume adjust volume of the receiver
so that the rated output of the receiver is obtained according to the indicator of the level meter.

Turn off the MG3641 A/MG3642A output.

Use the level meter to measure the receiver noise output and set the meter indicator to 0 dB.

Turn off the MG3641A/MG3642A modulation and turn on the MG3641A/MG3642A output.

Adjust the MG3641A/MG3642A output level so that the indicator of the level meter is set to -20dB.

The reading value of the MG3641A/MG3642A output level indicator is 2 20 dB NQ sensitivity in step 8.
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5.1.2 Measuring 12 dB SINAD sensitivity
The SINAD sensitivity is indicated by the output level of the signal generator when the distortion rate reaches the
determined value (12 dB in the 400 MHz zone of Japan) by reducing the output level of the signal generator while
measuring the distortion (correctly distortion + noise) of the receiving modulation output of the typically modulated
signal.
(1) Setup
MG3641A/MG3642A
E?ﬁlﬁmcxm e X U
B g e O05HG0HHAG5H
e -888 +BHBHZ:.
Yy Y
2zl e 223 % ) | Pseudo-  FM Standard  Distortion rate
Cf. 25 || %% = antenna  receiver pseudo-load and noise meter
He 0106108 (S DA P FMRXf= DL LM
:_7 ~_ (465.05MHz)

Fig. 5-2. Measuring 12 dB SINAD Sensitivity

(2) Measurement procedure

STEP

PROCEDURE

1.
2.

Set the MG3641A/MG3642A frequency to 465.05 MHz.

Set the MG3641A/MG3642A frequency deviation to 70 % (3.5 kHz for maximum frequency deviation 5
kHz) of the specified maximum frequency deviation. Then, set the internal modulation frequency to 1 kHz.
Set the MG3641A/MG3642A to a sufficiently high output (ordinarily 30 dBy or more) and apply it to the
recelver.

Turn off the squelch of the receiver, synchronize the receiver with receiving frequency 465.05 MHz (so that
the reading value of the distortion rate and noise meter is the maximum), then adjust the volume adjust
volume of the receiver so that the rated output of the receiver is obtained according to the indicator of the
distortion rate and noise meter.

Adjust the MG3641A/MG3642A output level so that the indicator of the distortion rate and noise meter is
setto—12 dB.

The reading value of the MG3641A/MG3642A output level indicator is a 12 dB SINAD sensitivity in step
5.
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5.2

5.21

Measuring the 1-signal Selectivity
The 1-signal selectivity is measured when the receiver operates in a proportional region because the expected wave

and interference disturbing wave are fine. It is indicated by the relative input voltage rate required to equalize the

output of the receiver by connecting the signal generator to the receiver input pin in the expected wave receiving state

and changing its frequency to the expected or disturbing one. This method is available to measure a pass band width,

attenuation slope, and spurious response.

Measuring selectivity characteristics of the FM receiver in 20 dB NQ method

80
1 70 7
/‘ 60 ' ;/
7L I
j 30 o
;; 20 ,/f
AN o L E
f! \-‘\6 - / r

This figure shows the selectivity characteristics of a
signal-channel FM receiver 146 to 162 MHz. The

approved values are as follows:

* Pass band width ........ 6 dB (Reduction width = 20
kHz or more)

» Attenuation slope ...... 70 dB (Reduction band width =
50 kHz or less)

These conditions apply to measure the selectivity in the
20 dB NQ method as follows:

* Pass band width ........ Increase the SG output by 6 dB
as compared with the NQ
sensitivity and move up or
down the frequency so that the
NQ sensitivity is obtained
again. Then, obtain this width
from its frequency width.

» Attenuation factor .....Increase the SG output by 60
dB, not 6 dB like the above.

+ The characteristics curve must not be in the hatched part. The solid line is approved; the broken line is rejected.



SECTIONS5 MEASUREMENT

(1) Setup
MG3641A/MG3642A
—
_Vﬁm[uewm T — ]
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T L

Pseudo- FM Standard Level
antenna receiver pseudo-load meter

DA m™~FMRXm DL M LM

(154.45MHz)

Fig. 5-3. Measuring Selectivity in 20 dB NQ Method

(2) Measurement procedure (Pass band width)

STEP PROCEDURE

1. Set the MG3641A/MG3642A frequency, output level, and FM receiver setting into the 20 dB NQ sensitivity
mode.

2. Place the MG3641A/MG3642A into the relative level display mode and set the output level resolution to 1
dB.

3. Clockwise turn the rotary knob of Output to increase the MG3641A/MG3642A output level by 6 dB as
compared with the 20 dB NQ sensitivity (set the display of the output level indicator to +6 dB).

4. Set the MG3641A/MG3642A frequency resolution to 100 Hz.

5. Clockwise turn the rotary knob of Edit to reduce the frequency and adjust it until the 20 dB NQ sensitivity is
obtained again.

6. Place the MG3641 A/MG3642A into the relative frequency display mode.

7. Clockwise turn the rotary knob of Edit to increase the frequency and adjust it until the 20 dB NQ sensitivity
is obtained again.

8. The value indicated by the Frequency indicator is the pass band width.
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(3) Measurement procedure (Attenuation rate)

STEP

PROCEDURE

L.

~I

Set the MG3641A/MG3642A frequency, output level, and FM receiver setting into the 20 dB NQ sensitivity
mode.

Place the MG3641A/MG3642A into the relative level display mode and set the output level resolution to 1
dB.

Clockwise turn the rotary knob of Output to increase the MG3641 A/MG3642A output level by 70 dB as
compared with the 20 dB NQ sensitivity (set the display of the output level indicator to +70 dB).

Set the MG3641A/MG3642A frequency resolution to 100 Hz.

Clockwise turn the rotary knob of Edit to reduce the frequency and adjust it until the 20 dB NQ sensitivity is
obtained again.

Place the MG3641 A/MG3642A into the relative frequency display mode.

Clockwise turn the rotary knob of Edit to increase the frequency and adjust it until the 26 dB NQ sensitivity
is obtained again.

The value indicated by the Frequency indicator is the pass band width that reduced by 70 dB.
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SECTION 5 MEASUREMENT

Measuring spurious response

The spurious sensitivity reduces as the receiver output obtained at reception of the modulated desired-frequency is
different from that obtained at reception of the modulated spurious frequency. To measure the spurious response,
adjust the output level of the signal generator of the spurious frequency so that these two receiver outputs are equal.
Then, obtain that value from the difference between the output level of the signal generator of the desired frequency
and that of the signal generator of the spurious frequency.

When the desired frequency of the receiver is fd; IF frequency is fi; local frequency is fL, the following frequency

is assumed to be spurious frequency fs.
* Image frequency ......... fs = fL +fi = fd £2fi

harmonic ......... fs = fL 2fi/2, fs = nfd +fi/2

If a frequency that sets the difference from the local frequency to fi/2 is input, the second

higher harmonic of fi/2 changes to an IF frequency and an interference occurs.

» Harmonic frequency of local frequency ....... fs = nfL £fi

This section shows an example of fd = 154.45 MHz, fs = fd + 2 fi. fi = 10.7 MHz to explain the measurement

procedure.

(1) Setup

MG3641A/MG3642A
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antenna receiver pseudo-load meter
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(154.45MHz)

Fig. 5-4. Measuring Spurious Sensitivity
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(2) Measurement procedure

STEP

PROCEDURE

Set the MG3641A/MG3642A frequency to fd = 154.45 MHz.

Set the MG3641A/MG3642A frequency deviation to 70 % of the specified maximum frequency deviation
(3.5 kHz if the maximum frequency deviation is 5 kHz). Then, set the internal modulation frequency to 1
kHz.

Set the MG3641A/MG3642A to a sufficiently high output (ordinarily 30 dBu or more) and apply it to the
receiver.

Turn off the squelch of the receiver, modulate the receiver to receiving frequency 154.45 MHz (maximize
the value of the level meter), adjust the volume adjustment volume of the receiver, and obtain the rated
output of the receiver from the indicator of the level meter.

Place the MG3641A/MG3642A into the relative frequency display mode.

While holding the receiver state, MG3641A/MG3642A modulation frequency, and frequency deviation to
the same, apply the spurious frequency of the receiver, fs = fd + 2 fi, to the receiver. The spurious
frequency is obtained by adding 2 x fi = 2 x 10.7 MHz in the relative frequency mode.

Place the MG3641A/MG3642A into the relative level mode and set the output level resolution to 1 dB.
Adjust the MG3641A/MG3642A output level so that the value of the level meter becomes the same as the
rated output obtained in step 4.

The value indicated by the MG3641A/MG3642A output level indicator in step 8 is a spurious sensitivity.
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5.3

5.3.1

SECTION S5 MEASUREMENT

Measuring the 2-signal Selectivity

In the conventional method of measuring the selectivity of one signal in the output fixing method, the input signal
level had to be changed in a large range from about 0 dBm to about 100 dBm. It is generally difficult to operate each
part of the amplifier of the receiver according to such a large change of the level. The amplifier normally operates in
the 10 dB change range; however, in the higher range, an error occurs in the measured value because the sensitivity
reduces by the saturation, etc.

To measure the sensitivity in the actual reception state, the 2-signal selectivity (also called effective selectivity) is
provided. This sensitivity directly indicates the interference resolution of the receiver, that it, it indicates the maximum
level of the allowable input of the disturbing wave when suppressing the disturbing output level of the receiver to a

fixed value during reception of the desired wave. There are the following three types of 2-signal sensitivities:
« Sensiuvity blocking (suppression)

* Cross-modulation

2 Tomense PRgS N PRS
T AiiCi -iiivuuiativlii

This section explains the sensitivity blocking and cross-modulation.

Measuring the sensitivity blocking of the FM receiver

The desired and disturbing waves are indicated by a disturbing dB
wave input level when the noise suppression is set to 20 dB by T>J
applying the desired input voltage (higher by 6 dB than the %
input voltage of the receiver required to set the noise suppression ‘C:i
to 20 dB) and supplying a disturbing wave separate from the é
desired wave by Af kHz. g
Change the frequency of the disturbing wave and measure the 2
disturbing wave input level; the characteristics are obtained as 'g
shown in this figure. g
= 0 +

In this paragraph, to explain the measurement procedure, the desired wave is set to 154.45 MHz and the disturbing
wave is separated from it by £20 kHz X n.
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(1) Setup

MG3641A/MG3642A (1) (For desired wave)
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Fig. 5-5. Measuring the 2-signal Selectivity
(2) Measurement procedure
STEP PROCEDURE
. Turn off the output of MG3641A/MG3642A ®@.
2. Place the frequency, output level, and FM receiver setting of MG3641A/MG3642A @ into the 20 dB NQ
sensitivity state. In this case, the noise level is Vv dB.
3. Turn off the output of MG3641A/MG3642A (D and place the frequency and output level of MG3641A/
MG3642A @ into the 20 dB NQ sensitivity state.
. Turn off the output of MG3641A/MG3642A (D again and turn on the output of MG3641A/MG3642A (.
5. Place MG3641A/MG3642A (D into the relative display level mode and set the output level resolution to 1
dB.
6. Clockwise turn the rotary knob on the right of MG3641A/MG3642A (D to increase the output level of

MG3641A/MG3642A (D by 6 dB as compared with the 2 dB NQ sensitivity (set the display of the output
level indicator to +6 dB).
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STEP

PROCEDURE

10.

1.

12.

Turn on the output of MG3641A/MG3642A (@, place MG3641A/MG3642A (2) into the relative level mode,
and set the output level resolution to 1 dB.

Set the frequency step size of MG3641 A/MG3642A @ to 20 kHz.

Turn the rotary knob to adjust the output level so that the noise output of the receiver is set to V. dB
obtained in step 2 each time the Edit [*] key of MG3641A/MG3642A (D is pressed. The value indicated by
the output level indicator is the disturbing input level separated from the desired wave by + Af X n.

Return the frequency and output level of MG3641A/MG3642A @ in the state set in step 3 (frequency and
output level indicators set to +0).

Turn the rotary knob to adjust the output level so that the noise output of the receiver is set to V. dB
obtained in step 2 each time the Edit [v] key of MG3641 A/MG3642A (D is pressed. The value indicated by
the output level indicator is the disturbing input level separated from the desired wave by — Af X n.

The following sensitivity suppression characteristics are obtained in steps 9 and 11:

120
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Disturbing wave input level (dB)

—80 —60 —40 —20 0 —+20 +40 +60 —+80
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53.2

Measuring the cross-modulation characteristics
The cross-modulation characteristics are indicated by the input level of a disturbing level when the receiver output
obtained at detection of a disturbing modulation wave adjacent to an unmodulated expected-signal is lower than the

output obtained at detection only of the modulated desired-signal by a specific value, e.g., 20 dB.

NOTE

The cross-modulation occurs in the receiver as the desired signal modulated by the modulation signal of the

disturbing signal because the receiver operates non-linearly when the desired receiving signal is applied to the

receiver as well as a disturbing wave having a different higher-level modulated frequency.

(1) Setup

The configuration is the same as that of the 2-signal selectivity above. However, this paragraph describes the AM
receiver.

To explain the measurement procedure, the desired wave is set to 1500 kHz and the disturbing wave is separated
from it by £5 kHz % n.

(2) Measurement procedure

STEP PROCEDURE

bl Sl o

Y o N

11.

13.

Turn off the output of MG3641A/MG3642A (.

Set the frequency of MG3641A/MG3642A O to 1500 kHz.

Set the AM modulation of MG3641A/MG3642A (D to 30 % and internal modulation frequency to 400 Hz.
Synchronize the receiver with receiving frequency of 1500 kHz so that the indicator of the level meter
reaches the maximum, turn off the AGC of the receiver, then place the receiver into the appropriate state.
Adjust the output level of MG3641A/MG3642A @ so that the indicator of the level meter reaches the rated
signal output.

The value indicated by the output level indicator of MG3641A/MG3642A (D in step 5is E dBy.

Turn off the modulation of MG3641A/MG3642A (D and turn on the output of MG3641A/MG3642A (@.

Set the frequency of MG3641A/MG3642A (2 to 1500 kHz.

Set the output level of MG3641A/MG3642A @ to that of MG3641A/MG3642A @, E, dBp in step 6.

Set the AM modulation and modulation frequency of MG3641A/MG3642A (D to those of MG3641A/
MG3642A @D in step 3.

Change the output level of MG3641A/MG3642A (@ and set the value of the output level indicator of
MG3641A/MG3642A @ to E2 dBu when the receiver output is lower than the rated signal output set in step
5 by — 20 dB. (This is a cross-modulation characteristic when the disturbing wave is the same as the desired
frequency.) Then, set the level of the rated output —20 dB (1/10) to Vs dB.

Place MG3641A/MG3642A (D into the relative frequency display mode and relative level display mode,
then set the output level resolution to 1 dB.

Set the frequency step size of MG3641A/MG3642A (D to 5 kHz.

5-12



SECTION5 MEASUREMENT

STEP PROCEDURE

14. Turn the rotary knob to adjust the output level so that the noise output of the receiver is set to Vs dB
described in step 11 each time the Edit [*] key of MG3641 A/MG3642A (@ is pressed. The value indicated
by the output level indicator is a disturbing wave input level (dB) separated from the desired wave by +Af X
n.

15. Return the frequency and output level of MG3641A/MG3642A (@ into the state set in step 12 (frequency
and output level indicators set to +0).

16. Turn the rotary knob to adjust the output level so that the noise output of the receiver is set to Vs dB
described in step 12 each time the Edit [v] key of MG3641A/MG3642A (@ is pressed. The value indicated
by the output level indicator is a disturbing wave input level separated from the desired wave by —Af X n.

17. The selectivity characteristics are obtained from steps 14 and 16, taking into account the following:

S~ -

Disturbing wave input level (dB)

| | | l l I
20 -15 -10 -5 0 +5 +10 +15 +20

Frequency deviation from desired frequency [kHz]
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(Blank)

5-14.



6.1

6.1.1

6.1.2

SECTION 6
GPIB

Outline of GPIB

Overview
The MG3641 A/MG3642A synthesized signal generator can automate the measurement by a combination with an

external controller and other instruments.

=

standard conforms to IEEE488.2 and standard commands for programmable instruments (SCPI).
GPIB functions

This device has the following four GPIB functions:

* Control of all the functions excluding the [Stby/On] switch and [Local] key

* Reading all setting conditions

 Setting a GPIB address from the panel

* Synchronous control of frequency and level in only mode

6-1
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6.1.3 Setup example

This section shows a setup example using GPIB.

(1) Control from host computer

Connect the host computer to automatically control this device.

MG3641A/MG3642A
F?ﬁlﬁmowm =k _; ]
5 R P EEEEEEEEEEEER]
m = BAA +/.E.E7.E.E.Egi
dds '.-.'.:-I ey
T\ e ED““@@@% ¢ =
e R e = @ @ D] 5 B~
@ =slolololcs)

(2) Synchronous control in only mode
Connect two MG3641A/MG3642A units to synchronously control the frequency or output level.

MG3641A/MG3642A (Talk only mode)
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MG3641A/MG3642A (Listen only mode)

S
KSR NG H41A Sean™ 0
@_89.::;;, PEEEEEEEEEEEE
oo -088 HEEEEZ:.
N 4 éé 4 L= _ T
Sl A &
@M=l
e ®||= 202 &
& pmigtat~s 7N — OO0 Pyerwesl
- =Blolalolcn)
TR TTRE L, S5 N U
2 o0 1.0 1.0 () P

Host computer




6.1.4 Standard
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The MG3641A/MG3642A GPIB is provided with the IEEE488.1 interface function subset listed in the table below.

GPIB Interface Function

Code Interface function

SH1 Supports all the source handshake functions and takes a data sending timing.

AH1 Supports all the acceptor handshake functions and takes a data receiving time.

TS5 Supports the basic talker functions, serial poll functions, talk only mode functions, and
talker release function by MLA.

L3 Supports the basic listener functions, iisten only functions, and listener reiease function
by MLA.

SR1 Supports all the functions of the service request and status byte.

RL1 Supports all the remote/local functions and local lock-out functions.

PPO No parallel poll function

DC1 Supports all the device clear functions.

DT1 Supports all the device trigger functions

Co No system controller function
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6.2 Device Message List

6.2.1 OQutline

The device messages are data messages transferred between the controller and device through a system interface.

They are classified into two types: program and response messages.

The program message is an ASCII data message transferred from the controller to the device. It is divided into two

types: program command and program query.
The response message is an ASCII data message transferred from the device to the controller.

Host computer MG3641A/MG3642A
— N O T’:‘E‘nﬁmcwm T -7\ D
N I |EpE e 1629958388885 |
e :HHE +BBHALI«
Program message / gl Y=Y il — e
v OEORONONO] -
e ETE
- I —— <Response message Il : 55 &2l S ,.—:,
s e e el |

6.2.2 General Information On SCPI
SCPI is an instrument command language that is defined by the SCPI Consortium. It does not depend on the

hardware. The goal of SCPI is to reduce the development period for Automatic Tests Equipment (ATE) programs.
To accomplish this goal, SCPI provides a consistent programming environment for instrument control and data
usage. The features are that the SCPI software is compatible between instruments of the same class, and between

different instruments which uses the same commands and parameters to control the instruments that have the same

functions.

6.2.3 Command Structure

:FREQuency [:CW] <Numeric> <Freq term>
[:CW7]?
:SWEep :MODE ——— <Character>
:MODE?
:TIME ——————— <Numeric> <Time term>
TIME?

Fig. 6-1. SCPI Command Tree Example
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SCPI commands are based on a hierarchical structure. The commands are grouped according to the associated

functions. They form hierarchical structures called ‘subsystems’.
In this manual, each subsystem is represented by a command tree as shown in the above figure.

Where the same headers appear in a tree, the position of the headers correspond to different functions. This means

that commands must be written with the full path including the header to be used.

Examples: FREQuency subsystem
FREQuency denotes the highest level node.
CW, CW? and SWEep denotes the second level node.
MODE, MODE?, TIME and TIME? denote the third level node.
<Numeric> and <Character> are used for CW, MODE and TIME parameter types, respectively.
<Freq term> and <Time term> are used for frequency and time unit types, respectively.

6.2.4 Writing Commands

:FREQuency{ :CW]<Numeric> <Freq term> <Numeric> =0 Hzto 1040 MHz

:FREQuency[ :CW]?

:FREQuency:SWEep:MODE <Character> =AUTO, SINGLE,
MANUAL

:FREQuency:SWEep:MODE?
:FREQuency:SWEep: TIME<Numeric> <Time term> <Numeric> =10psto600s
:FREQuency:SWEep: TIME?

Fig. 6-2. Writing Commands
Fig. 6-2 shows how to write the commands in the command tree shown in Fig. 6-1.
The rules of writing commands are explained below.
<Command format>
The first character of an SCPI command is the colon symbol(:).
The command is also configured by concatenating a colon(:) between headers.
<Abbreviated format for header>
A header has both a short form and a long form. A short form header is an abbreviation of a long form header. Itis
abbreviated to the upper-case characters from the long form header. Whether a short or long command is used, it is

interpretable as the same command with the same function. Short forms and long forms can be used together.

The command reference allows both upper-case and lower-case alphabetic characters to be used to differentiate
short form keyword from the long form of the same keyword. In fact, there is no differentiation between upper-case

6-5
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6.2.5

and lower-case.
(The three types of headers, FREQUENCY, Frequency, and frequency are all interpretable as the same header.)

Example: Long form — FREQuency:SWEep:MODE AUTO
Short foorm  — FREQ:SWE:MODE AUTO
Long + Short — :FREQ:SWEep:MODE AUTO

<Option node>
The symbol [ ]indicates an option node. The header enclosed within the [ ] may abbreviated. It is accepted as a

command whether abridged or unabridged.

Example: When a header is abridged — FREQuency:CW 10 MHz
When a header is unabridged — :FREQuency 10 MHz

<Command separator>
One or more spaces must be placed between a command and a parameter. Two or more parameters must be

separated with a comma (, ).

Compounding Commands

Commands can be chained with a semicolon ( ; ) as shown in the following examples. The second command is
referred to the same level as the lowest layer of the first command. This allows the second command to be written
with the full path name, as shown in the example 1. However, as shown in example 2, the header with a higher order

than SWEep can be omitted.

Example: 1 — :FREQuency:SWEep:MODE AUTO;:FREQuency:SWEep:TIME 50 ms
2 = :FREQuency:SWEep:MODE AUTO;TIME 50 ms
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6.2.6 Parameter
The table below shows the parameter types employed for this instrument.

In this manual, these parameter types are written in lower-case alphabetical characters between brackets < >, and
the IEEE488.2 (or SCPI)-defined <PROGRAM TYPE>s corresponding to them are written in upper-case alphabetical
characters. The correspondence between each parameter and IEEE488.2 (or SCPI) is written for the various

commands.
Table 6-1. Contents of Parameter Types
Parameter type Description
<Numeric> Represents decimal numbers. A <CHARACTER PRO-

<DECIMAL NUMERIC PROGRAM DATA> | GRAM> item, such as MINimum or MAXimum, is
included in a special numeric format.

<Boolean> Represents a theoretical value. OFF or 0 corresponds to
<BOOLEAN PROGRAM DATA> FALSE, and ON or 1 corresponds to TRUE. When 0,1 or
(defined by SCPI) OFF, ON are used for setting, queries return 1 or O, never

ON or OFF.

<Character> Represents a character data. It is possible to express a short

<CHARACTER PROGRAM DATA> character string corresponding to the setting contents. Both
long and short forms can be used.

<Non> Non parameter

6.2.7 Unit

The table below shows the unit types employed for this instrument.

In this manual, these unit types are written in lower-case alphabetical characters between brackets < >.

Table 6-2. Contents of Unit Types

Unit type Description
<Freq term> At frequency and FM deviation setting, four units can be use: “Hz”, “kHz”, “MHz",
“GHz”. Omission of the unit symbol is regarded as “Hz”.
<Ampl term> At RF output level and AF output level setting, five units can be use: “dB”, “dBm”,
“dBu”, “V”, “mV”, “uV”. Omission of the unit symbol is regard is regard as “dBm” or
“V!’.
<AM term> At AM depth setting, the unit must be “%” or “PCT”. Omission of the unit symbol is

regard as “%”.

<Time term> At sweep time setting, three units can be use: “s”, “ms”, “us”. Omission of the unit
symbol is regard as “‘s”.

<Non term> Non unit.
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6.2.8 Command Tree

This paragraph shows the MG3641A/MG3642A device message as a command tree for each subsystem.

The messages between brackets can be omitted.

(1) Frequency Subsystem

:FREQuency —— [ :CW]

T

6-8

— [:CW]?

t— :STEP

[ :INCRement]
[ :INCRement]?

~— :RELative
— :RELat

— :OFFSet

L :QFFSet?

‘— :SWEep

— TYPE
— TYPE?

— :STARt
—— :STARt?

— :STOP
— :STOP?

—:CENTer
— :CENTer?

—:SPAN
— :SPAN?

— :PATTern
— :PATTern?

— :STEP

— :MODE
+— :MODE?

— - TIME
— :TIME?

— :MARKer

— MARKer?

:SIZE
:SIZE?

:NUMBer
:NUMBer?

<Numeric> <Freq term>
<Character>
<Numeric> <Freq term>

<Boolean>

<Numeric> <Freq term>

<Character>

<Numeric>

<Numeric> <Freq term>

<Numeric> <Freq term>

<Numeric> <Freq term>

<Numeric> <Freq term>

<Character>

<Numeric> <Freq term>

<Numeric>

<Character>

<Numeric> <Time term>

<Numeric> <Freq term>



(2) Output Level Subsystem

:AMPLitude — [ :0UT)]
(:SOURce)

—— :LEVel

SECTION 6 GPIB

<Numeric> <Ampl term>

— :LEVel?

L:STEP

:INCRement]

[
| [\INCRement]?

<Character>
— <Numeric> <Ampl term>

I— :UNIT
L :UNIT?

I :STATe
l_:STATe?

— :SAFety

<Ampl term>

<Boolean>

— :CONTinuous

<Boolean>

I :CONTinuous?

<Boolean>

| — :SAFety?

— VOLT
L :VOLT?

<Character>

— :RELative
L :RELative?

<Boolean>

— :OFFSet
— :OFFSet?

— :ISOLation
— :ISOLation?

— :SWEep

<Numeric> <Amp! term>

— :RPPReset

:CENTer
:CENTer?

:SPAN
:SPAN?

:PATTern

:STOP?

<Boolean>
<Character>
‘TYPE <Numeric>
:TYPE?
:STARt <Numeric> <Ampl term>
:STARt?
:STOP <Numeric> <Ampl term>

<Numeric> <Ampl term>

<Numeric> <Ampl term>

<Character>

:PATTern?
:STEP :SIZE <Numeric> <Ampl term>
:SIZE?
:NUMBer <Numeric>
:NUMBer?
:MODE <Character>
:MODE?
‘TIME <Numeric> <Time term>
‘TIME?
‘MARKer <Numeric> <Ampl term>
:MARKer?
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(3) AM Subsystem

:AM — [ :DEPTh]
— [ :DEPTh]?
L :STATe
— :STATe?
— :SOURce
L- :SOURce?
(4) FM Subsystem
‘FM — [ :FM1] ——— [:DEViation]
— [ :DEViation]?
L. :STATe
:STATe?
r— :SOURce
L— :SOURce?
— :FM2 ——— [ :DEViation]
+— [ :DEViation]?
— :STATe
— :STATe?
— :SOURce
L— :SOURce?
(5) PM Subsystem
:PM :STATe
:STATe?
:IMPedance
:IMPedance?

6-10

<Numeric> <AM term>
<Character>

<Boolean>

<Character>

<Numeric> <Freq term>
<Character>

<Boolean>

<Character>

<Numeric> <Freq term>
<Character>

<Boolean>

<Character>

<Boolean>

<Character>



(6) Modulation Source Subsystem

:LFSource —— [ :FREQuency]
—— [ :FREQuency]?
— :FREQuency2
— :FREQuency2?
— :WAVeform?2
L :WAVeform2?
— :FREQuency3
— FREQuency3?
— WAVeform3
- ;WAVeform3?
— ‘EXTernal ——— :COUPling
L :COUPling?
+— :EXTernal2 T :COUPling
:COUPling?
— :OUTPut :SOURce
:SOURce?
‘—E :LEVel
:LEVel?

SECTION 6 GPIB

<Numeric>
<Character>

<Numeric> <Freq term>

<Character>

<Numeric> <Freq term>

<Character>
<Character>
<Character>

<Character>

<Numeric> <Ampl! term>
<Character>
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(7) Memory Subsystem

‘MEMory —-7 :RECall <Numeric>
L <Character>
‘TYPE <Numeric>
— :STORe <Numeric>
— :CLEar <Numeric>
— :SKIP <Numeric>
— :SWEep <Character>
— :STARt <Numeric>

— :STARt?
— .STOP <Numeric>

— :STOP?
— :TIME <Numeric>

— :TIME?
— :MARKer <Numeric>

— :MARKer?

(8) Display subsystem
:DISPlay :STATe <Numeric>

:STATe?
:-MENU <Character>

(9) System Subsystem

:SYSTem __:BELL <Boolean>
| _:BELL?
' :ALARm <Boolean>
| :ALARm?
| :MEMory <Character>
:ERRor?

6-12



(10) Status Subsystem

:STATus —— :QUEStionable

L— :OPERation

SECTION 6 GPIB

[ :EVENL]?
:COND:ition?

:ENABIle <Numeric>
:ENABIe?

:PTRansition?

:NTRansition?

[ :EVENt]?

:CONDition?

:ENABIe <Numeric>

TIAT A T

:ENABIle?
:PTRansition?

:NTRansition?
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6.3 Connecting the GPIB Cable

A GPIB cable must be connected for remote control by the GPIB. The MG3641 A/MG3642A supports the GPIB
cable connector on the rear panel.

MG3641A/MG3642A rear panel

o ‘
£ ;
| I
NP2
2 E
s e T raes } ¥ @ ™
@*g Q@ 000 900 5 o 0 &:ﬁ GPIB connector

‘ i
(Zﬂ}l
i 1
i 1

~=

GPIB cable

CAUTION A

Turn the POWER switch off and unplug the power cord before connecting and disconnecting the GPIB cable.

This is because only the signal common line of the cord may rarely be cut before the others depending the cord
connection-disconnection method. In this case, if the power remains turned on, the AC leak voltage, etc. is

superimposed to the IC, and the circuit parts may be damaged.

A system using GPIB is restricted as follows. The device must be connected according to the following conditions:
* Number of connectable devices <15

 Total cable length <2 m X Number of devices (max. 20 m)
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6.4 Device Message Format

6.4.1 Program message format
To output a program message from the controller to the MG3641A/MG3642A with a PRINT statement, the following

format is used:

Program message

Program message

terminator
PRINTA@3; “ :FREQ:CW 500 MH2”
T A specified terminator is added at
(1) Program message terminator
EO!
i
1
\‘SPI ‘ [ NL ) EOI
\@
NL : Newiine.

Also called a line feed (LF).

EQI : Indicates that the message
ends with the EOI signal of
the GPIB interface.

The carriage return (CR) is ignored without being processed as a terminator.

(2) Program message

M
LJ

K\ Program message unit

Multiple commands can be output successively by inserting a semicolon ( ;) between them. (For details, see
Section 6.2.5.)
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(3) Program message unit

@
)

——>1  Program header Program data f

* The program header of the IEEE488.2 common command is prefixed by an asterisk (*).

» The program header of the program query is suffixed by a question mark (?).

(4) Program data

Numeric program data \ Suffix data (unit) f

Logical program data

Character program data
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* Numeric program data
The numeric program data is indicated in two formats: integer format (NR1) and real number (fixed point)
format (NR2).

‘,
] =
FTNA<O'(09>

|

: * 0 can be inserted at the head.

: * No space (SP) can be inserted between a sign (+ or —) and numeric value.
* A space (SP) can be inserted following a number.
* The + sign can be omitted.
» The comma ( , ) of a digit delimiter is unusable. ;

Wl

S < Real number (fixed point) format (NR2) > -----------=---xmmemmzmmmmmnoaaaaaoae .

&——— (Integer part) (Fraction part) —
Decimal point

: . B\C <0t09>?—/ |

* The integer part is expressed with a numeric value in the integer format (NR1).
* No space (SP) can be inserted between a number and decimal point. !
* No space (SP) can be inserted following the number in the fraction part. ‘
* 0 preceding the decimal point can be omitted. :
« The number in the decimal point can be omitted. '

* Boolean program data
Expressed with O indicating false or OFF and 1 or ON indicating true. It is indicated by both methods, 0/1 and

ON/OFF.

* Character program data
Determined character string data consisting of characters A to Z or a to z, numbers 0 to 9, and underbar ( _ ).
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6.4.2 Response message format

The response message is received from the MG3641A/MG3642A with an INPUT statement in the following format:

Response message

(1) Program message terminator

(2) Response message

Response message
terminator

L Response message unit

The response message consists one or multiple response message units for one or multiple program queries issued

with one PRINT statement.

(3) Ordinary response message unit

Response header

SP

{ )k
)

Response data

(4) Response data

Numeric response data

Suffix data (unit)

S

Logical response data

Character response data
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» Numeric response data
The numeric response data is expressed in the integer format (NR1) and real number (fixed point) format (NR2).

<0to 9> |SF’I
_J

* A number other than 0 must be specified at the head.
* A positive number is not signed by +.

&————— (Integer part) (Fraction part) —

Decimal point

= <0to9>

* A number other than 0 must be specified at the head.
= A positive number is not signed by +.
* This format is output in the integer format when the fraction part is 0.

* Boolean response data
Expressed with 0 indicating false and 1 indicating true.

* Character response data
Determined character string data consisting of characters A to Z or a to z, numbers 0 to 9, and underbar ( _ ).
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6.5

6.5.1

6-20

Status Message
The status byte (STB) sent to the controller is based on the IEEE488.1 standard. Its bits, regarded as a status summary
message, outlines the current contents of the data stored in the register and queue.

This section explains the status summary message bits, status data structure for generating them, and synchronization
between the MG3641 A/MG3642A using the status message and controller.

Status register configuration
The figure below shows the entire configuration of the MG3641A/MG3642A status register. The detail is explained

for each paragraph.

Status Byte Standard Event
Ymomiimdbm Qbmdire Namiodan
r\ﬁglbLUl wialus l'\ﬂyl§l.cl
0
7 A

; ' Operation

t » Register

‘ '____>

! 1 Questionable
| Register

Error/Event
Queue
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6.5.2 |EEE488.2-based status register

IEEE488.2 prescribes the following two status registers.

Status byte register Used to set the RQS and seven summary bits. Combined with a service

' request enable register. SRQ bit is set on when ORs of both the status and
service request enable registers are not 0. RQS, reserved in bit 6, indicates
whether a service request is in an external controller.

Standard event status register | Used to set eight types of standard events the device encounters. The
logical OR output bit is summarized in bit 5 of the status byte register as a
summary message of the event status bit (ESB).

7 'JL&_JL\ 7 | Power-on {(PON)
6 /\J &_JL 6 | User request (URQ)
5 /Lgf_J < 5 | Command error (CME)
4 JL_& L,\ 4 | Execution-time error (EXE)
3 IL& l|\ 3 | Device dependent error (DDE)
2 A & 2 | Query error (QYE)
1 /]" & k 1 | Bus control right request (RQC, not used)
g k& —
0 L.S_‘_J 0 | End of operation (OPC)
Standard event , ,  Standard event (
status enable ) status register Data
register Logical OR
Data
—
Set by *ESE<n> Read by * ESR? Data
Read by *ESE? Data
Data
O Service request | Output queue
‘ occurrence !
Logical OR = N
N : > status
| ; summary
7 1 & &< 7 |oPER éj ; message
-->Mss 6 Rasi---- :
5 A{ & K 5 |ese <—
4 \{ & ,L/ 4 |MAV &—
3 S(& K 3 [oues «—
2 >(& K 2 |oue «—
1 (& K 1 [voTuseD <
0 9@}/ 0 |NoTuseD !

Service request Status byte
enable register Read by *STB? register Read by serial pole

Set by *SRE<n>
Read by * SRE?

Standard Status Model Diagram
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Definition of bits in status byte register

DB2 QUE (Error/Event QUEue) Indicates that the error/event queue is not empty.
DB3 QUES (QUEStionable status Summary bit of questionable status register
register summary)
DB4 MAV  (Message Available) The response buffer contains data.
DB5 ESB (Event Summary Bit) Summary bit of standard event status register
DB6 RQS (ReQuest Service) RQS message
MSS (Master Summary Status) Indicates that at least one service request cause is in the
device.
DB7 OPER  (OPERation status Summary bit of operation status register
register summary)

Definition of bits in standard event status register

DBO OpPC (OPeration Complete) Indicates all the specified operation is completed.
DB2 QYE (QuerY Error) Indicates that a query error occurred.

DB3 DDE (Device Dependent Error) Indicates a device error occurred.

DB4 EXE (EXecution Error) An execution error occurred.

DB5S CME (CoMmand Error) A command error occurred.

DB6 URQ (User ReQuest) User-defined bit

DB7 PON (Power ON) Indicates that the power was turned on.

6.5.3 SCPI standard status register

The SCPI standard contains the following registers in addition to the register configuration defined in the 488.2

standard.

OPERation register

Reports a part of the device state.

QUEStionable register Reports the signal state.
OPERation register Bit O:
15 0 1:
SN EEEENEEE z
QUEStionable register Bit 0:
15 0 1
LI TT T PP T TRLT ] b g;
4:

5:

6:

6-22

Frequency Sweeping
Level Sweeping
Memory Sweeping

AM uncal

FM uncal

Level uncal

RF amplifier abnormal
Synthesizer unlock
Reference signal abnormal
RF out shut-down by RPP




6.5.4 Reading, writing, clearing, and resetting the status register

The table below lists how to read and write each status register.

SECTION 6 GPIB

Register Name

Reading method

Writing method

Status Byte Register Serial poll None
A 7-bit status byte and RQS bit are returned.
The value of the status byte then remained
unchanged.
*STB?
The contents of the status byte register and
one numeric value transferred from the MSS
(master summary status) summary message
arsa raturned
Service Request *SRE? *SRE
Enable Regisier
Standard Event *ESR? None
Status Register The contents of the register are cleared after
reading.
Standard Event Status *ESE? *ESE
Enable Register The contents of the register are not cleared
after reading.
SCPI Event Status :STATus: ........ :EVENt? None
Register The contents of the register are cleared after
reading.
SCPI Event Status :STATus: ......... :ENABIe? :STATus: ........ :ENABIe
Enable Register The contents of the register are not cleared
after reading.
SCPI Positive :STATus:........ :PTRansition? :STATus: ........ :PTRansition
Transition Filter The contents of the register are not cleared
after reading.
SCPI Negative :STATus: ......... :NTRansition? :STATus:........ :NTRansition
Transition Filter The contents of the register are not cleared
after reading.
Error/Event Queue :SYSTem:ERRor? None
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The table below lists how to clear and reset each status register and ranges affected by clearing and resetting.

Register name *RST | *CLS | P-ON | STATus:PRESet Other clear method

Status Byte Register - C C -

Service Request - - C - *SRE 0
Enable Register

Standard Event - C C - Cleared when the event is read by *ESR?
Status Register

Standrd Event Status - - C - *ESEOQ
Enable Register

SCPI Event Status - C C - Cleared when the event is read by
Register :STATus ....EVENt?

SCPI Event Status - - R R :STATus: ....... :ENABIle 0
Enable Register

SCPI Positive - - R R :STATus: ....... :PTRansition 0
Transition Filter

SCPI Negative - - R R :STATus: ....... :NTRansition 0
Transition Filter

Error/Event Queue - C C - All events are read by :SYSTem:ERRor?

—: Unchanged C: Cleared R: Reset

Each status register is cleared and reset by a *PSC common command when the power-on status clear (PSC) flag is

assumed to be true and the power is turned on.

The table below lists the registers affected by the :STATus:PRESet command and indicates their reset values.

Register Name Enable/Filter Reset Value
OPERation status register Enable register AllO
QUEStionable status register PTRansition register All'l

NTRansition register AllO
INSTrument status register Enable register All'l
PTRansition register All'l
NTRansition register AllO
Other status register Enable register Alll
PTRansition register All'l
NTRansition register Alll
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6.5.5 SCPI error messages
SCPI prescribes the error codes and messages as responses to an SCPI command :SYSTem:ERRor?.
This paragraph explains the MG3641 A/MG3642A error messages in detail.

(1) Command error group
Error codes ~100 to —199 indicate that an IEEE488.2 syntax error occurred. Bit 5 in the standard event status

SECTION 6 GPIB

register of this device is set when an error occurs at report of the events below.

= Atreception of a message unmatching the IEEE488.2 standard

» Atreception of a header unmatching the standard of the device commands and common commands

+ At sending of a group execute trigger (GET) in a program message

Error code Message Error detection conditions
-101 Invalid character A header or parameter contains an invalid character.
-104 Data type error An invalid type is specified for the parameter.
-105 GET not allowed A group execute trigger was sent into the program
message.
-112 Program mnemonic too long The program mnemonic is specified with 12 or more
characters.
-113 Undefined header The header syntax is correct, but it is not defined in
the device.
-120 Numeric data error An error was detected in the numeric data.
-121 Invalid character in number An invalid character is specified in the numeric data.
-130 Suffix error A suffix error was detected.
Error code Message Error detection conditions
—-144 Character data too long Character data is specified with 12 or more characters.
~150 String data error Invalid string data is specified.

(2) Execution error group
Error codes =200 to —299 indicate that an error occurred in the execution control unit of the device. Bit 4 in the

standard event status register of the device is set when an error occurs at report of the events below.

* Invalid <program data> follows the header.

» The program message cannot be executed by the device state.

Error code Message Error detection conditions

-220 Parameter error An error was detected in the parameter.

-222 Data out of range The specified numeric data exceeds the typical value
of the device.

=223 Too much data The string data length exceeds the specified value.

224 Illegal parameter value The received parameter is unusabie.

-240 Hardware error The command cannot be executed because of a hard-
ware fault.

—241 Hardware missing The command cannot be executed because no option
is specified.
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(3

(4)
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Device dependent error group
Error codes —300 to —399 indicate that a device error other than command, execution, and query errors occurred in

the device. Bit 3 in the standard event status register of the device is set at occurrence of an error.

Error code Message Error detection conditions
=310 System error A system error occurred.
=311 Save/recall memory lost The save/recall memory was lost.
-350 Self-test failed The self-diagnosis failed.

Query error group
Error codes —400 to —499 indicate that a message exchange protocol error occurred in the output buffer control

unit of the device. Bit 2 in the standard event status register of the device is set at occurrence of an error.
Error code Message Error detection conditions

-410 Query INTERRUPTED An interrupt was generated by a new command
before the device sent a response message.

-420 Query UNTERMINATED No query corresponding to a response message to
be read is sent. The query does not terminate com-
pletely.

-430 Query DEADLOCKED An attempt was made to buffer a large amount of data
exceeding a storage space.




6.6

6.6.2

6.6.3
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Initializing Device

The IEEE488.2 standard prescribes the 3-level initialization types: system, bus, and message initializations.

Level Initialization type Description

1 Bus initialization Initializes all the interface functions connected to the bus by the
IFC message transferred from controller.

2 Message initialization Invalidates a function that reports the initialization of the message
exchange of the device specified with a GPIB bus command SDC
or all GPIB devices specified with a VPIB bus command DCL and
end of the operation to the controller.

3 Device initialization Returns the device into the preceding state by *RST regardless of
the past use state.

Bus initialization

Bus initialization by IFC statement:

The interface function of all the devices connected to the GPIB bus line is initialized by placing the IFC line into the
active mode for about 100 us. IFC is sent only by the system controller.

Message initialization

Message exchange initialization by DCL or SDC bus command:

All GPIB devices or only the specified device is initialized for message exchange. The message exchange initialization
is aimed at preparing so that a new command can be sent from the controller by initializing the message exchange
when the message exchange unit in the device cannot be controlled from the controller because another program
runs although the state set on the panel need not be changed.

DCL : Initializes the message exchange for all GPIB devices.

SDC : Initializes the message exchange only for the specified device.

Device initialization
Device initialization by *RST command:
The device function is returned to the preceding state regardless of the past use state. In the MG3641A/MG3642A,

it is returned in the same state set when the Preset key is pressed.

Device state at power-on

When the power is turned on, the MG3641A/MG3642A is set into the following states:
 The device is set into the state placed when the power is turned off last.

 The input buffer and output queue are cleared.

« The parser analyzer, execution controller, and response formatter are reset.
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6.7 Detailed Description of Commands

6.7.1 Frequency subsystem

‘FREQuency[ :CW] <Numeric> <Freq term> or <Character>
Function Sets the carrier frequency.
Parameter <Numeric> = 0 Hzto 1040 MHz (MG3641A)
0 Hz to 2080 MHz (MG3642A)
<Character> = UP

DOWN
Unit <Freq term>
(UP,DOWN:<Non term>)
Restriction None
:FREQuency[ :CW]?
Function Rcads out the carrier frequency.
Response Carrier frequency
Restriction None

:FREQuency[ :CW]:STEP[ :INCRement] <Numeric> <Freq term>

Function Sets the frequency step value.

Parameter <Numeric> = 0 Hz to 1040 MHz (MG3641A)
0 Hz to 2080 MHz (MG3642A)

Unit <Freq term>

Restriction None

:FREQuency[ :CW]:STEP[ :INCRement]?

Function Reads out the frequency step value.
Response Frequency step value
Restriction None

:FREQuency:RELative <Boolean>

Function Turns ON or OFF the relative frequency display mode.
Parameter <Boolean> = ONor 1
OFF or 0
Unit <Non term>
Restriction None

:FREQuency:RELative?

Function Reads out the state of relative frequency display mode.
Response Relative frequency display mode = OFF

ON
Restriction None

:FREQuency:OFFSet <Numeric> <Freq term>

Function Sets the frequency offset value.
Parameter <Numeric> = -7 GHz to 7 GHz
Unit <Freq term>

Restriction None
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:FREQuency:OFFSet?

Function Reads out the frequency offset value.
Response Frequency offset value
Restriction None

:FREQuency:SWEep <Character>

Function Executes frequency sweep.

Parameter <Character> = RUN
STOP
PAUSE
CONT

Unit <Non term>

Restriction None

:FREQuency:SWEep:STARt <Numeric> <Freq term>

i il y . Aiils

Function Sets the start frequency for a sweep.

Parameter <Numeric> = 0 Hz to 1040 MHz (MG3641A)
0 Hz to 2080 MHz (MG3642A)

Unit <Freq term>

Restriction None

:FREQuency:SWEep:STAR?

Function Reads out the start frequency for sweep.
Response Start frequency for a sweep
Restriction None

:FREQuency:SWEep:STOP <Numeric> <Freq term>

Function Sets the stop frequency for a sweep.

Parameter <Numeric> = 0 Hz to 1040 MHz (MG3641A)
0 Hz to 2080 MHz (MG3642A)

Unit <Freq term>

Restriction None

:FREQuency:SWEep:STOP?

Function Reads out the stop frequency for a sweep.
Response Stop frequency for a sweep
Restriction None

:FREQuency:SWEep:CENTer <Numeric> <Freq term>

Function Sets the center frequency for a sweep.

Parameter <Numeric> = 0.01 Hz to 1039.99999999 MHz (MG3641A)
0.01 Hz t0 2079.99999999 MHz (MG3642A)

Unit <Freq term>

Restriction None

:FREQuency:SWEep:CENTer?

Function Reads out the center frequency for a sweep.
Response Center frequency for a sweep
Restriction None

SECTION 6 GPIB

6-29



SECTION 6 GPIB

:FREQuency:SWEep:SPAN <Numeric> <Freq term>

Function Sets the span frequency for a sweep.

Parameter <Numeric> = 0.02 Hz to 1040 MHz (MG3641A)
0.02 Hz to 2080 MHz (MG3642A)

Unit <Freq term>

Restriction None

:FREQuency:SWEep:SPAN?

Function Reads out the span frequency for a sweep.
Response Span frequency for a sweep
Restriction None

:FREQuency:SWEep:STEP:SIZE <Numeric> <Freq term>

Function Sets the frequency step size for a liner sweep.
Parameter <Numeric> = 0.01 Hz to 1040 MHz (MG3641A)
AN -~ . TV OAVEILLL \UVANTIUTI )
0.01 Hz to 2080 MHz (MG3642A)
Unit <Freq term>
Restriction None

:FREQuency:SWEep:STEP:SIZE?

Function Reads out the frequency step size for a liner sweep.
Response Frequency step size for a liner sweep
Restriction None

:FREQuency:SWEep:STEP:NUMBer <Numeric>

Function Sets the number of frequency points for a liner sweep.
Parameter <Numeric> = 2 to 104000000001 (MG3641A)
2 to 208000000001 (MG3642A)
Unit <Non term>
Restriction None

:FREQuency:SWEep:STEP:NUMBer?

Function Reads out the number of frequency points for a liner sweep.
Response Number of frequency points for a liner sweep
Restriction None

:FREQuency:SWEep:MODE <Character>

Function Selects the frequency sweep mode.
Parameter <Character> = AUTO
SINGLE
MANUAL
Unit <Non term>
Restriction None

:FREQuency:SWEep:MODE?

Function Reads out the frequency sweep mode.
Response Frequency sweep mode = AUTO
SINGLE
MANUAL
Restriction None

6-30



:FREQuency:SWEep: TIME <Numeric> <Time term>

Function Sets the sweep time for a frequency sweep.
Parameter <Numeric> = 0.1 ms to 600 s

Unit <Time term>

Restriction None

:FREQuency:SWEep: TIME?

Function Reads out the sweep time for a frequency sweep.
Response Sweep time for a frequency sweep
Restriction None

:FREQuency:SWEep:MARKer <Numeric> <Freq term>

Function Sets the marker frequency for a sweep.

Parameter <Numeric> = 0.01 Hz to 1040 MHz (MG3641A)
0.01 Hz t0 2080 MHz (MG36424)

Unit <Freq term>

Restriction None

:FREQuency:SWEep:-MARKer?

Function Reads out the marker frequency for a sweep.
Response Marker frequency for a sweep
Restriction None

:FREQuency:SWEep:PATTern

Function Sets the frequency sweep pattern.
Parameter <Character> = SIZE
NO
LOG
Unit <Non term>
Restriction None

:FREQuency:SWEep:PATTern?

Function Reads out the frequency sweep pattern.
Response Frequency sweep pattern = SIZE

NO

LOG
Restriction None

:FREQuency:SWEep:TYPE <Numeric>

Function Sets the frequency sweep type.
Parameter <Numeric> = 0 (START-STOP)

1 (CENTER-SPAN)
Unit <Non term>
Restriction None

:FREQuency:SWEep: TYPE?
Function Reads out the frequency sweep type.
Response Frequency sweep type = 0 (START-STOP)
1 (CENTER-SPAN)
Restriction None

SECTION 6 GPIB
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6.7.2 Output level subsystem
In the output level subsystem, both “:POWer: SOURce” and “: AMPLitude[:OUT]” are valid for the first and second
layers. (When the first layer is PEWer, the SOURCce of the second layer cannot be omitted.) The same processing
is performed in either format. “:AMPLitude[:OUT]” is used in this document.

:AMPLitude[ :OUT]:LEVel <Numeric> <Ampl term> or <Character>

Function Sets the output level.
Parameter <Numeric> = -143 dBmto +23 dBm
<Character> = UP
DOWN
Unit <Ampl term>
(UP,DOWN:<None term>)
Restriction None

:AMPLitude{ :OUT]:LEVel?

Function Reads out the output level.
Response Output level
Restriction None

:AMPLitude[ :OUT]:LEVel:STEP[ :INCRement] <Numeric> <Ampl term>

Function Sets the output level step value.
Parameter <Numeric> = 0.01 dB to 166 dB
Unit <Ampl term>

Restriction Unit is dB, only.

:AMPLitude[ :OUT]:LEVel:STEP[ :INCRement]?

Function Reads out the output level step value.
Response Output level
Restiction None

:AMPLitude[ :OUT]:LEVel:UNIT <Ampl term>

Function Sets the output level unit.
Parameter None

Unit <Ampl term>

Restriction None

:AMPLitude:[ :OUT][ :LEVel]:UNIT?

Function Reads out the output level unit.
Response Output level unit = dB

dBm

dBu

A%

mV

uv
Restriction None
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:AMPLitude| :OUT]:STATe <Boolean>

Function Turns ON or OFF the RF output.
Parameter <Boolean> = ONorl
OFF or 0
Unit <Non term>
Restriction None

:AMPLitude[ :OUT]:STATe?

Function Reads out the state of RF output.
Response RF output = OFF

ON
Restriction None

:AMPLitude[ :OUT]:CONTinous <Boolean>

Function Turns ON or OFF the level continuous mode.
Parameter <Boolean> = ONorl
OFF or 0
Unit <Non term>
Restriction None

:AMPLitude[ :OUT]:CONTinuous?

Function Reads out the state of level continuous mode.
Response Level continuous mode = OFF

ON
Restriction None

:AMPLitude[ :OUT]:SAFety <Boolean>

Function Turns ON or OFF the level safty mode
Parameter <Boolean> = ONor1
OFF or 0
Unit <Non term>
Restriction None

:AMPLitude[ :OUT]:SAFety?

Function Reads out the state of level safety mode.
Response Level safety mode = OFF

ON
Restriction None

:AMPLitude[ :OUT]:VOLT <Character>

Function Selects the voltage display mode.
Parameter <Character> = EMF
TERM
Unit <Non term>
Restriction None

:AMPLitude{ :OUT]:VOLT?

Function Reads out the RF voltage display mode.
Response Open voltage display = EMF

Terminated voltage display = TERM
Restriction None
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:AMPLitude[ :OUT]:RELative <Boolean>

Function Turns ON or OFF the relative level display mode.
Parameter <Boolean> = ONorl
OFF or 0
Unit <Non term>
Restriction None

:AMPLitude[ :OUT]:RELative?

Function Reads out the state of relative level display mode.
Response Relative level display mode = OFF

ON
Restriction None

:AMPLitude[ :OUT):OFFSet <Numeric> <Ampl term>

T o Qate tha ~ntmart laval Affcat valan

Function OCts e ouiput 18ve1 OISt vaiue.
Parameter <Numeric> = -55 dB to 55 dB
Unit <Ampl term>

Restriction Unit is dB, only.

:AMPLitude] :OUT]:OFFSet?

Function Reads out the output level offset value.
Response Level offset value
Restriction None

:AMPLitude[ :QUT]:ISOLation <Boolean>

Function Turnd ON or OFF the isolation mode.
Parameter <Boolean> = ONor1l
OFF or 0
Unit <Non term>
Restriction None

:AMPLiwde[ :OUT]:ISOLation?

Function Read out the state of isolation mode.
Response Isolation mode = OFF

ON
Restriction None

:AMPLitude[ :OUT):SWEep <Character>

Function Executes output level sweep.

Parameter <Character> = RUN
STOP
PAUSE
CONT

Unit <Non term>

Restriction None

:AMPLitude] :OUT):SWEep:STARt <Numeric> <Ampl term>

Function Sets the start level for a sweep.
Parameter <Numeric> = -143 dBm to +23 dBm
Unit <Ampl term>

Retriction None
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:AMPLitude[ :OUT]:SWEep:STARt?

Function Reads the start level for a sweep.
Response Start level for a sweep
Restriction None

:AMPLitude[ :OUT]:SWEep:STOP <Numeric> <Ampl term>

Function Sets the stop level for a sweep.
Parameter <Numeric> = -142.99 dBm to +22.99 dBm
Unit <Ampl term>
Restriction None
:AMPLitude{ :OUT]SWEep:STOP?
Function Reads the stop level for a sweep.
Response Stop level for sweep
Restriction None

:AMPLitude[ :OUT]:SWEep:CENTer <Numeric> <Ampl term>

Function Sets the center level for a sweep.

Parameter <Numeric> = -142.99 dBm to +22.99 dBm
Unit <Ampl term>

Restriction None

:AMPLitude{ :OUT]:SWEep:CENTer?

Function Reads out the center level for a sweep.
Response Center level for a sweep
Restriction None

:AMPLitude[ :OUT]:SWEep:SPAN <Numeric> <Ampl term>

Function Sets the span level for a sweep.
Parameter <Numeric> = 0.02 dB to 20 dB
Unit <Ampl term>

Restriction Unit is dB, only.

:AMPLitude[ :OUT]:SWEep:SPAN?

Function Reads out the span level for a sweep.
Response Span level for a sweep
Restriction None

:AMPLitude[ :OUT]:SWEep:STEP:SIZE <Numeric> <Ampl term>

Function Sets the level step size for a sweep.
Parameter <Numeric> = 0.01 dB to 20 dB
Unit <Ampl term>

Restriction None

:AMPLitude[ :OUT]:SWEep:STEP:SIZE?

Function Reads out the level step size for a sweep.
Response Step size for a sweep
Restriction None

SECTION 6 GPIB
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:AMPLitude[ :OUT]:SWEep:STEP:NUMBer <Numeric>

Function Sets the number of level points for a sweep.
Parameter <Numeric> = 2to 2001

Unit <Non term>

Restriction None

:AMPLitude[ :OUT]:SWEep:STEP:NUMBer?

Function Reads out the number of level points for a sweep.
Response Number of level points for a sweep
Restriction None

:AMPLitude[ :OUT]:SWEep:-MODE <Character>

Function Selects the level sweep mode.

Parameter <Character> = AUTO
CINY T
WDLINUTA L
MANUAL

Unit <Non term>

Restriction None

:AMPLitude] :OUT]:SWEep:MODE?

Function Reads out the level sweep mode.
Response Level sweep mode = AUTO
SINGLE
MANUAL
Restriction None

:AMPLitude{ :OUT]:SWEep:TIME <Numeric> <Time term>

Function Sets the sweep time for a level sweep.
Parameter <Numeric> = 0.1 ms to 600 s

Unit <Time term>

Restriction None

:AMPLitude[ :OUT]:SWEep:TIME?

Function Reads out the sweep time for a level sweep.
Response Sweep time for a level sweep.
Restriction None

:AMPLitude[ :OUT}:SWEep:MARKer <Numeric> <Ampl term>

Function Sets the marker level for a sweep.
Parameter <Numeric> = -143 to +23 dBm
Unit <Ampl term>
Restriction None
:AMPLitude[ :OUT]:SWEep:MARKer?
Function Reads out the marker level for a sweep.
Response Marker level for a sweep
Restriction None
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:AMPLitude[ :OUT]:SWEep:PATTern <Character>

Function Sets the output level sweep pattern.
Parameter <Character> = SIZE
NO
Unit <Non term>
Restriction None

:AMPLitude[ :OUT]:SWEep:PATTern?

Function Reads out the output level pattern.
Response Output level pattern = SIZE

NO
Restriction None

:AMPLitude[ :OUT]:SWEep: TYPE <Numeric>

Function Sets the output level sweep type.
Parameter <Numeric> = 0 (START-STOP)

1 (CENTER-SPAN)
Unit <Non term>
Restriction None

:AMPLitude[ :OUT]:SWEep: TYPE?
Function Reads the output level sweep type.
Response Output level sweep type = 0 (START-STOP)
1 (CENTER-SPAN)

Restriction None

:AMPLitude:RPPReset

Function Reset the reverse power protection circuit
Parameter None

Unit <Non term>

Restriction None

SECTION 6 GPIB
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6.7.3 AM subsystem

:AM[ :DEPTh] <Numeric> <AM term> or <Character>

Function Sets the AM depth.
Parameter <Numeric> = -100to 100 %
<Character> = UP
DOWN
Unit <AM term>
(UP,DOWN: <None term>)
Restriction Modulation source porality can be changed by entering negative AM depth value.

:AM[ :DEPTh}?

Function Reads out the AM depth.
Response AM depth.
Restriction None
AM:STATe <Boolean>
Function Turns ON or OFF the AM.
Parameter <Boolean> = ONor 1
OFF or 0
Unit <Non term>
Restriction None
:AM:STATe?
Function Reads out the state of AM.
Response AM = OFF
ON
Restriction None

:AM:SOURce <Character>

Function Selects the AM modulation source.
Parameter <Character> = INTI1
INT2
INT3
EXT1
EXT2
Unit <Non term>
Restriction None
:AM:SOURce?
Function Reads the AM modulation source.
Response AM modulation source = INTI
INT2
INT3
EXT1
EXT2
Restriction None
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6.7.4 FM subsystem

:FM[ :FM1]{ :DEViation] <Numeric> <Freq term> or <Character>
Function Sets the FM1 deviation.
Parameter <Numeric> = -1024 kHz to 1024 kHz (MG3641A)
—2048 kHz to 2048 kHz (MG3642A)

<Character> = UP

DOWN
Unit <Freq term>
(UP,DOWN<Non Term>)
Restriction Modulation source porality can be changed by entering negative FM1 deviation value.
:FM[ :FM1]{ :DEViation]?
Function Reads out the FM1 deviation.
Response FM1 deviation
Restriction None
:FM[ :FM1]:STATe <Boolean>
Function Turns ON or OFF the FM1.
Parameter <Boolean> = ONor 1
OFF or 0
Unit <Non term>
Restriction None
:FM[ :FM1]:STATe?
Function Reads out the state of FM1.
Response FM1 = OFF
ON
Restriction None
:FM[ :FM1]:SOURce <Character>
Function Selects the FM1 modulation source.
Parameter <Character> = INTI1
INT2
INT3
EXT1
EXT2
Unit <Non term>
Restriction None
:FM[ :FM1]:SOURce?
Function Reads out the FM1 modulation source.
Response FM1 modulation source = INT1
INT2
INT3
EXTI1
EXT2

Restriction None
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:FM:FM2[ :DEViation] <Numeric> <Freq term> or <Character>
Function Sets the FM2 deviation.
Parameter <Numeric> = -1024 kHz to 1024 kHz (MG3641A)
—2048 kHz 10 2048 kHz (MG3642A)
<Character> = UP

DOWN
Unit <Freq term>
(UP,DOWN<Non Term>)
Restriction Modulation source porality can be changed by entering negative FM2 deviation value.
:FM:FM2[ :DEViation]?
Function Reads out the FM2 deviation.
Response FM2 deviation
Restriction None
‘FM:FM2:STATe <Boolean>
Function Turns ON or OFF the FM2.
Parameier <Boolean> = ONor 1
OFF or 0
Unit <Non term>
Restriction None
:FM:FM2:STATe?
Function Reads out the state of FM2.
Response FM2 = OFF
ON
Restriction None
FM:FM2:SOURce <Character>
Function Selects the FM2 modulation source.
Parameter <Character> = INT1
INT2
INT3
EXTI1
EXT2
Unit <Non term>
Restriction None
:FM:FM2:SOURce?
Function Reads out the FM2 modulation source.
Response FM2 modulation source = INT]I
INT2
INT3
EXTI1
EXT2

Restriction None
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6.7.5 PM subsystem

:PM:STATe <Boolean>

Function Turns ON or OFF the pulse modulation.
Parameter <Boolean> = ONor 1
OFF or 0
Unit <Non term>
Restriction None
:PM:STATe?
Function Reads out the state of pulse modulation.
Response Pulse modulation = OFF
ON
Restriction None

:PM:IMPedance <Character>

Function Seleets the impedance of pulse modulation input
Parameter <Character> = HIGH (600 Q)
LOW (50 Q)
Unit <Non term>
Restriction None
:PM:IMPedance?
Function Reads out the state of impedance of pulse modulation input.
Response Impedance of pulse modulation input = HIGH

LOW
Restriction None
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6.7.6 Modulation source subsystem

:LFSource:FREQuency <Numeric> or <Character>

Function
Parameter

Unit
Restriction

:LFSource:FREQuency?
Function
Response
Restriction

-1 EFSo

urce:FREQuency?
Function
Parameter
Unit
Restriction

:LFSource:FREQuency2?
Function
Response
Restriction

:LFSource:WAVeform?2
Function
Parameter

Unit
Restriction

:LFSource: WAVeform2?
Function
Response

Unit
Restriction

:LFSource:FREQuency3
Function
Parameter
Unit
Restriction
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Sets the frequency of Intl.
<Numeric> = 0 (400 Hz)

1 (1 kHz)
<Character> = 400 Hz
1 kHz
<Non term>
None

Reads out the frequency of Intl.
Frequency of Intl
None

<Numeric> <Freq term>

Sets the frequency of Int2.
<Numeric> = 0.01 Hz to 400 kHz
<Freq term>

None

Reads out the frequency of Int2.
Frequency of Int2
None

<Character>
Sets the wave form of Int2.
<Character> = SIN

TRI
SAW
SQR
<Non term>
None

Reads out the wave form of Int2.
Wave form of Int2 = SIN

TRI
SAW
SQR
<Non term>
None

<Numeric> <Freq term>

Sets the frequency of Int3.
<Numeric> = 0.01 Hz to 400 kHz
<Freq term>

None
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:LFSource:FREQuency3?
Function Reads out the frequency of Int3.
Response Frequency of Int3
Restriction None

:LFSource:WAVeform3 <Character>

Function Sets the wave form of Int3.
Parameter <Character> = SIN
TRI
SAW
SQR
Unit <Non term>
Restriction None

T FSource-WAVeform3i?
LOSoUrceIwWAveiorms!

Function Reads the wave form of Int3.
Response Wave form of Int3 = SIN
TRI
SAW
SQR
Restriction None

:LFSource:EXTernal:COUPling <Character>

Function Selects the coupling of Extl.
Parameter <Character> = AC
DC
Unit <Non term>
Restriction None

:LFSource:EXTernal:COUPling?

Function Reads out the coupling of Extl.
Parameter Coupling = AC

DC
Restriction None

:LFSource:EXTernal2:COUPling <Character>

Function Selects the coupling of Ext2.
Parameter <Character> = AC

DC
Restriction None

:LFSource:EXTernal2:COUPling?

Function Reads out the coupling of Ext2.
Parameter Coupling = AC

DC
Restriction None
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:LFSource:OUTPut:LEVel <Numeric>

Function Sets the AF output level.

Parameter <Numeric> = 0to4V

Unit <Ampl term>

Restriction Units are V, mV, and uV, only.
:LFSource:OUTPut:LEVel?

Function Reads out the AF output level.

Response AF output level.

Restriction None

:LFSource:OUTPut:SOURce <Character>

Function Selects the source of AF output.
Parameter <Character> = INTI
INT2
INT3
EXT1
EXT2
OFF
Unit <Non term>
Restriction None

:LFSource:OUTPut:SOURce?

Function Reads out the source of AF output.

Response Source of AF output = INT1
INT2
INT3
EXT1
EXT2
OFF

Restriction None
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6.7.7 MEMORY subsystem

:MEMory:RECall <Numeric> or <Character>

Function Recall from the memory.
Parameter <Numeric> = 0 to 999
<Character> = UP
DOWN
Unit <Non term>
Restriction None

:MEMory:RECall.: TYPE <Numeric>

Function Selects the recall type of the memory.
Parameter <Numeric> = 0 (ALL)

1 (FREQ)

2 (FREQ&LEVEL)
Unit <Non term>
Restriction None

:MEMory:STORe <Numeric>

Function Store to the memory.
Parameter <Numeric> = 0to 19
Unit <Non term>
Restriction None

:MEMory:SKIP <Numeric>

Function Sets the skip of memory block.
Parameter <Numeric> = 0to 19

Unit <Non term>

Restriction None

:MEMory:CLEar <Numeric>, <Numeric>

Function Clear the memory.
Parameter <Numeric> = 010999
Unit <Non term>
Restriction None

:MEMory:SWEep <Character>

Function Executes the memory sweep.

Parameter <Character> = RUN
STOP
PAUSE
CONT

Unit <Non term>

Restriction None

:MEMory:SWEep:STARt <Numeric>

Function Sets the start address for a sweep.
Parameter <Numeric> = 0to 999

Unit <Non term>

Restriction None
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:MEMory:SWEep:STARt?

Function Reads out the start address for a sweep.
Response Start address for a sweep.
Restriction None

:MEMory:SWEep:STOP : <Numeric>

Function Sets the stop address for a sweep.
Parameter <Numeric> = 0to 999

Unit <Non term>

Restriction None

:MEMory:SWEep:STOP?

Function Reads out the stop address for a sweep.
Response Stop address for a sweep.
ictinn None

1 1NV

:MEMory:SWEep:MODE <Character>

Function Selects the memory sweep mode.
Parameter <Character> = AUTO
SINGLE
MANUAL
Unit <Non term>
Restriction None

:MEMory:SWEep:MODE?

Function Reads out the memory sweep mode.
Response Memory sweep mode = AUTO
SINGLE
MANUAL
Restriction None

:MEMory:SWEep:TIME <Numeric>

Function Sets the sweep time for a memory sweep.
Parameter <Numeric> = 0.1 msto 600 s

Unit <Time term>

Restriction None

:MEMory:SWEep: TIME?

Function Reads out the sweep time for a memory sweep.
Response Sweep time for a memory sweep.
Restriction None

:MEMory:SWEep:MARKer < Numeric>

Function Sets the marker memory for a sweep.
Parameter <Numeric> = 0 to 999

Unit <Non term>

Restriction None

:MEMory:SWEep:MARKer?

Function Reads the marker memory for a sweep.
Response Marker memory for a sweep.
Restriction None
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6.7.8 Display subsystem

:DISPlay:STATe <Numeric>

Function Turns ON or OFF the display.
Parameter <Numeric> = 0 (All OFF)
I (7-segments only)
2 (All ON)
Unit <Non term>
Restriction None

:DISPlay:STATe?

Function Reads out the state of display.
Response State of display = 0 (All OFF)
1 (7-segments only)
2 (All ON)
Restriction None

:DISPlay:MENU <Character>

Function Selects the menu of multi menu display.

Parameter <Character> = MAINI1
MAIN2
MODULATION
SOURCE
FSWEEPI
FSWEEP2
FSWEEP3
FSWEEP4
FSWEEPS
FSWEEP6
LSWEEPI
LSWEEP2
LSWEEP3
LSWEEP4
LSWEEP5
LSWEEP6
MSWEEP1
MSWEEP2
AF
OFFSET
MEMORY'1
MEMORY?2
GPIB
SYSTEMI
SYSTEM2
TRIGGER
OPTION

Unit <Non term>

Restriction None
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6.7.9 System subsystem

:SYSTem:BELL <Boolean>

Function Turns ON or OFF the bell.

Parameter <Boolean> = ONor |
OFF or 0

Unit <Non term>

Restriction None

:SYSTem:BELL?

Function Reads out the state of bell.
Response Bell = OFF

ON
Restriction None

SYSTem:ALARm <Boolean>

Function Turns ON or OFF the alarm.
Parameter <Boolean> = ONor 1
OFF or 0
Unit <Non term>
Restriction None
:SYSTem:ALARmM?
Function Reads out the state of alarm.
Response Alarm = OFF
ON
Restriction None

:SYSTem:MEMory <Character>

Function Sets the initial memory.
Parameter <Character> = SET
CLEAR

Restriction None

:SYSTem:ERRor?
Function Reads out the error.
Response Error No.
Restriction None

*For the error numbers, refer to the SCPI Command Reference (1995 Volume 2).

:SYSTem:TRIGger?

Function Reads out the trigger program.
Response Trigger program
Restriction None
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6.7.10 Status subsystem

:STATus:QUEStionable[ :EVENt]?

Function Reads out the questionable register event status.
Response Register = 0 to 65535
Restriction None

:STATus:QUEStionable:CONDition?

Function Reads out the questionable register condition status.
Response Register = 0 to 65535
Restriction None

:STATus:QUEStionable:ENABle <Numeric>

Function Sets the questionable register enable data.
Parameter Register = 0 to 65535
Restriction None

:STATus:QUEStionable:ENABIle?

Function Reads out the questionable register enable data.
Response Register = 0 to 65535
Restriction None

:STATus:QUEStionable:PTRansition?

Function Reads out the questionable register transition filter (positive).
Response Always 65535
Restriction None

:STATus:QUEStionable:NTRansition?

Function Reads out the questionable register transition filter (negative).
Response Always 0
Restriction None

:STATus:OPERation[ :EVENt]?

Function Reads out the operation register event status.
Response Register = 0 to 65535
Restriction None

:STATus:OPERation:CONDition?

Function Reads out the operation register condition status.
Response Register = 0 to 65535
Restriction None

:STATus:OPERation:ENABle <Numeric>

Function Sets the operation register enable data.
Parameter Register = 0 to 65535
Restriction None

:STATus:OPERation:ENABle?

Function Reads out the operation register enable data.
Response Register = 0 to 65535
Restriction None
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:STATus:OPERation:PTRansition?

Function Reads out the operation register transition filter (positive).
Response Always 65535
Restriction None

:STATus:OPERation:NTRansition?

Function Reads out the operation register transition filter (negative).
Response Always 0
Restriction None
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I[EEE488.2 Common Command

*IDN?
Function
Response

*QPC
Function

Parameter

*OQPC?
Function

Response

*TST?
Function
Response

*WAI
Function
Parameter

*CLS
Function
Parameter

*ESE
Function
Parameter

*ESE?
Function
Response

*ESR?
Function
Response

*SRE
Function
Parameter

*SRE?
Function
Response

Identification Query
Reads out the manufacturer name, model number etc. of the product.
ANRITSU, MG3641A, 0, 1 or ANRITSU, MG3642A, 0, 1

Operation Complete Command
Set the bit-0 digit in the standard event status register when all the pending selected-device
operations have been completed.
None

Operation Complete Query
Sets 1 in the output queue to generate a MAV summary message when all the pending selected-
device operations have been completed.
1

Self-test Query
Executes a self-test and returns the results of any errors.
Result = 0: Indicates that the self-test completed without errors.
1 : Indicates that the self-test is not completed, or is completed with errors.

Wait-to-continue Command
Keeps the next command on stand-by state while the device is executing a command.
None

Clear Status Command
Clear the status byte register.
None

Standard Event Status Enable Command
Sets or clear the standard event status enable register.
Register = 0 to 255

Standard Event Status Enable Query
Reads out the standard event status enable register.
Register = 0to 255

Standard Event Status Register Query
Reads out the current value in the standard event status register.
Register = 0to 255

Service Request Enable Command
Sets the bits in the service request enable register.
Register = 01to 255

Service Request Enable Query

Reads out the service request enable register.
Register = 0 to 255
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*STB? Read Status Byte Query
Function Reads out the current value of the status byte including the MSS bit.
Response Register = 0to 255
*PSC <Numeric> Power On Status Clear Command
Function Determines whether the service request, enable register, standard event status, and parallel
poll enable register are cleared or not at power-on.
Parameter <Numeric> = 0: Not cleared
1: Cleared
*PSC? Power On Status Clear Query
Function Queries whether the power-on-status-clear flag is TRUE or FALSE.
Response Power-on-status-clear flag = 0: FALSE
1: TRUE
*SAV <Numeric> Save Command
Function Saves to the memories.
Parameter <Numeric> = 0 to 999

*This command is the same as “:MEMory:STORe”.

*RCL <Numeric> Recall Command
Function Recalls from memories.
Parameter <Numeric> = 0 to 999

*This command is the same as “:MEMory:RECall”.

*RST Reset Command
Function Resets the device in the third level.
Parameter None
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6.9 Sample Program
This section explains how to write a program for controlling the MG3641A/MG3642A and MS2651A spectrum
analyzer on the configuration below in the N88-BASIC language of the NEC PC9800 personal computer.

MG3641A/MG3642A

[ FWMG%A\A T _\\
f -

EEEECEEEEEEE
- tH56A +BHBAT:-

EgIE
7) gase
sg33
B
53

P

Gl

]
©
©
}O
;;f;
I

MS2651A spectrum analyzer

!] ’ y AmrisuR MSZs.SIA.";','.';.,"‘""
L =
=% j
| <z Amplifier
=3 | @&, (Measured)
- | @ =
% @l
A — =
1=l 2
\1 r\ _“———j“‘ .::'):’
A O
GPIB %‘ -
I
1 1
/
| — |

Controller

Generate a program that varies the MG3641A/MG3642A output level every 2 dB step in the range from -30 dBm to
0 dBm according to the input of the amplifier and measures the output level of the amplifier with the MS2651A

spectrum analyzer in this connection state.
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100
110
120
130
140
150
160
170
180
190
200
210
220
230

M40
TV

250
260
270
280
290
300
310
320
330
340
350
360
370
380
390
400
410
420
430
440
450
460
470
480
490
500
510
520
530
540

GPIB

2 sk sk sk sk sk 3k 3k 3k 3k sk ok Sk sk sk ok s ok ke sk sk sk sk sk sk sk ok ik Sk 3k i 3k ok sk sk sk ok Sk Sk 3k ok 3k ke sk sk ok K 3k

’ %k k3
T * INPUT vs OUTPUT characteristic of amplifier *
T ¥ measurement program *
? % *

3 sk s ok o ok ok sk ke ok 3 ok ok ke ok ok oK ke ok ok ok ok 3K 3k ok 3k ok Sk 3k ok o ok ok ok sk ke ok ek ok sk ok ok ok o sk ke ok ok

>

sk sk sk ok ok Sk ok ok ok skook sk sksk initialize GPIB System 2k 3k e 3k 3k 3k 3k 3k ok 3k ok ok ok sk sk ok

ISET IEC et et e e st e ettt eae e st st e be e bt e sasae et aesbe e n e ennee s Sends interface clear
IS E T REN ettt et et r b e e r e e enaaes Makes remote enable true
CMD DELIMSEZ" et ce e eet e e ettt ettt e etr e e e eabaesssseeaseeeaasaaeanmnnnneesenaneenans Sets the delimiter to LF
CMD TIMEOUTES ettt e Sets the time-out parameter to 5 sec.

? skeok 3k ok Kook Sk ok ok kk inpu{"" urement ramet

v

INPUT “MEASUREMENT FREQUENCY (MHz)” ;MF

PRINT @3; “*RST” " oottt e sene Initializes the MG3641A/MG3642A
PRINT @3; “:FREQ”+STRS(ME)+“MHZ” " .....cciiiriiriireetenrecece e e Sets a frequency
PRINT @3; “XAMPL:STAT OFF” 7 ..ottt seae st Turns off the output
sk ok ok ok ok ke Sfe ok vfe S 3k ok ok Setting the M52651A ke 3 3k 3k ok ofe e sk e e ok sk ke ke e ok sk

PRINT @1; “INI” 7 oottt sttt sttt e Initializes the MS2651A
PRINT @1; “SP 100KHZ” * ... Sets the frequency span to 100 kHz
PRINT @1; “CF +STREME)+“MHZ 7 ...t eserveeat e sne et sana e Sets a center frequency
PRINT @1; “RL 20DBM 7 oottt etretve e es e e e srea e e eeanns Sets the reference level to 20 dBm
sk ok ok ok sk 3k sk sk ok sfe ske sk sk skok sk ok measurement 3k >k ok 3k 3k ke 3k 3k sk ok sk ok sk sk ok skok skosk

PRINT “INPUT OUTPUT GAIN”

PRINT @3; “ :AMPL:STAT ON” 7 oottt ettt sacas e e rane Turns on the output
FORLEVEL1 =-30TOO0STEP2

PRINT @3; “ :AMPL:LEV”+STRS(LEVELD+“dBm” " ...cccoooiiiiiiriinrccriccne i Sets the output level
FOR TIMER = 0 TO 1000:NEXT TIMER

PRINT @1; “TS;MEKPK” 7 oottt e Sweeps once and searches for a peak
PRINT @1; “MKL?77 ettt Issues a marker level reading data request

INPUT @1;LEVEL2
PRINT USING “####dBm ##H #dBm ###dB”;LEVELI,LEVEL2,LEVEL2-LEVELI]

NEXT LEVELI

END



Execution samples

INPUT
-30.0 dBm
—28.0dBm
-26.0 dBm
-24.0dBm
-22.0dBm
-20.0 dBm
-18.0 dBm
~16.0 dBm

140 d4dRm

—17.V Uil

-12.0 dBm
-10.0 dBm
-8.0dBm
—6.0 dBm
—4.0 dBm
-2.0 dBm
.0 dBm

OUTPUT
-5.2dBm
-3.2dBm
-1.2dBm
.8 dBm
2.8 dBm
4.8 dBm
6.8 dBm

8.8 dBm
108 dBm

1v.O Ui

12.5dBm
13.0dBm
13.2dBm
13.3dBm
13.3dBm
13.3dBm
13.3dBm

GAIN
24.8dB
248 dB
24.8 dB
24.8 dB
248 dB
24.8dB
24.8 dB

24.8dB
24.8dB
24.5dB
23.0dB
21.2dB
19.3dB
17.3dB
15.3dB

13.3dB

SECTION 6 GPIB
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6.10 GPIB Command Interchange Function
6.10.1

6-56

(D

2)

3)

Outline

The MG3641A/MG3642A provides a GPIB command interchange mode so that it can be operated with the auto-
matic measurement software written for Anritsu's MG3631A/32A or MG3633A.

When using the GPIB command interchange function, set the following items before hand:

Press the "GPIB" [F2] key on the Main Menu (2) to open
the "GPIB" menu.

Press the "l" [F2] key or we [F3] key to select
"Command" (the status display is high lighted).

Use the "Sel” [F1] key to select the device to be
interchanged.

+ Usual mode: SCPI

* MG3633A interchange: MG3633A

» MG3631A/32A interchange: MG3631A/32A

Main Menu (2/2

(ChkTGPIB Sys T Opt TTrig }

!

O]
[Address] 3
[Command] SCPI
[Mode] Talker & Listener
Sel | | i Rtn
i v
® ®

Not all MG3641 A/MG3642A functions can be controlled in command interchange mode. To program the new

automatic measurement software, use the normal "SCPI" command.

Even if command interchange mode is used, complete interchangeability cannot be obtained because the hardware

configuration is different from that of the interchange object device. Paragraphs 6.10.2 and 6.10.3 describe the

restrictions in command interchange mode. The contents of these paragraphs must be understood before using

command interchange mode.
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6.10.2 Restrictions in MG3633A command interchange mode
This paragraph describes the restrictions in MG3633A command interchange mode.

(1) Common items

« Exponent representation of numeric data is unavailable.

» The semicolon (;) is the only valid separator when multiple commands are sent on one line. Do not use the

comma (,).

« No header is added to talker data for a query command. Only numeric data is output.

(2) Frequency
» Frequency up and down (TFR and EFR) using the rotary knob are enabled by subsiiiuiing the siep key func-
tion. Using the step key and rotary knob to increase or decrease the frequency may not perform correctly

-1

Voo o £ cat
UnIEss a it t.

TTC _~NTs- PR ) o IRTSPN M
c><rreq ter ution (ROt R9%) is se

eienm s PN [T - e Py
YUUIIL Y SICP Valul (D IOoSINUILLITL L 1u>) Ui

* Resetting the frequency (ZFR) cannot be interchanged because the MG3641A/MG3642A does not have an

equivalent function.

» The frequency offset display function can be interchanged only with the multistatement description
(FOS<Numeric><Freq term>;SP12) of the offset frequency setting command (FOS<Numeric><Freq term>)
and offset display mode ON command (SP12) separated by a semicolon (;).

(3) Output level
* QOutput level up and down (TOL and EOL) using the rotary knob are enabled by substituting the step key func-
tion. Using the step key and rotary knob to increase or decrease the level may not perform correctly unless the

level step value (OIS<Numeric><Ampl term>) or level resolution digits (LO to L2) are set.

+ The level resetting function (ZOL) cannot be interchanged because the MG3641A/MG3642A does not have

an equivalent function.

» The level offset display function can be interchanged only with the multistatement description
(O0S<Numeric><Ampl term.;SP08) of the offset level setting command (OOS<Numeric><Ampl term>) and
offset display mode ON command (SP08) separated by a semicolon (;).

» If the output level setting (OL<Numeric><Ampl term>) or level step up or down (UOL, DOL) command is

executed in level continuous mode, the continuous mode is canceled.

» The command relating to the output level limiter (OLM<Numeric><Ampl term>, SP05, SP06) cannot be
interchanged because the MG3641A/3642A does not have an equivalent function.
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AM modulation
« AM modulation cannot be turned on by the AM modulation setting command (AM<Numeric><AM

term>).

« Because AM modulation up and down (TEM and EAM) using the rotary knob are enabled by substituting
the step key function, the AM modulation resolution is fixed to ten percent.

» Only 1 kHz (M1) and 400 Hz (M2) can be selected as the modulation signal source when INT AM is
executed. AF (MO) cannot be selected.

« The Extl connector of Mod Input is assigned as the external modulation input of AM modulation.

« INT and EXT cannot be modulated together (A4 and AS5).

FM modulation

« FM modulation cannot be turned on using the FM deviaiion setting command (FM<Numeric><Fr

« Even if INT FM deviation fixing (IND<Numeric><Freq term>) or EXT FM deviation fixing
(EXD<Numeric><Freq term>) is executed, when FM deviation is set (FM<Numeric><Freq term>), both INT

FM deviation and EXT FM deviation become the same FM deviation.

+ When FM deviation is stepped up or down (UFM or DFM), the deviation changing amount of the MG3641A/
MG3642A becomes X 2, + 2 as against X 10, + 10 for the MG3633A.

+ Because FM deviation up and down (TFM and EFM) using the rotary knob are enabled by substituting the step

key function, the resolution cannot be selected. The rotary knob operates in the same manner as the step key.

* Only 1 kHz (M1) or 400 Hz (M2) can be selected as the modulation signal source when INT FM is executed.
AS (MO) cannot be selected.

« The Ext2 connector of Mod Input is assigned as the external modulation input of FM modulation.

+ The modulation signal polarity cannot be switched (SP23 or SP24).

Modulation signal source
» Only 400 Hz (M2) and 1 kHz (M1) can be selected as the internal modulation signal source. The signal source

corresponding to AF (M0) cannot be selected.

+ Only AF frequency setting using the numeric data (AF<Numeric><Freq term>) is valid. The AF frequency

cannot be set by stepping up or down (UAF or DAF) or by using the rotary knob (TAF or EAF).

« The INIT MOD DC application functions (SP30 to SP33) cannot be interchanged because the MG3641A/
MG3642A does not have an equivalent function.
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(7) Sweep

®)

®

+ Because the sweep marker of the MG3641A/MG3642A 1s always on, the sweep marker ON/OFF switching
commands (SF4, SO4, SF5, and SOS5) are invalid.

* Stepping up (SF8 and SO8) and down (SF9 and SO9) cannot be done during manual sweep.

 The sweep start point presets (SFA and SOA) and stop point presets (SFB and SOB) cannot be interchanged
because the MG3641 A/MG3642A does not have an equivalent function.

+ The AF frequency sweep cannot be executed because the MG3641 A/MG3642A does not have this function.

» The memory sweep function cannot be interchanged because sweep parameters and memory are managed

completely differently.

Memory

memory (FQ) cannot be interchanged.

Other non-interchangeable functions
« Commands relating to phase modulation cannot be interchanged because the MG3641A/MG3642A does not

have a phase modulation function.

» The trigger program editing function cannot be interchanged because the trigger program is constructed differ-

ently.

« Functions relating to SRQ are not interchangeable.
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6.10.3 Restrictions in MG3631A/32A command interchange mode
This paragraph describes the restrictions in MG3631A/32A command interchange mode.

(1) Common items

= Exponent representation of numeric data is unavailable.

» The semicolon (;) is the only valid separator when multiple commands are sent on one line. Do not use the

comma (,).

(2) Frequency
+ Frequency up and down (FU and FD) using the rotary knob are enabled by substituting the step key function.

e
Using the step key and rotary knob to increase or decrease the frequency may not perform correctly unless the

L SCpP KL A>T 1rc

frequency step value (DF<Numeric><Freq term>) or frequency resolution digits (R1 to R7) are set.

(3) Output level
« Output level up and down (LU and LD) using the rotary knob are enabled by substituting the step key function.
Using the step key and rotary knob to increase and decrease the level may not perform correctly unless the step

value (DL<Numeric><Ampl term>) or level resolution digits (L2 to L4) are set.

« If output level setting (OL<Numeric><Amp term>) or stepping up or down (FU or FD) is executed in level

continuous mode, the continuous mode is canceled.

(4) AM modulation
» Only AM modulation settings using numeric data (AM<Numeric><AM term>) are valid. Stepping up or

down (MU or MD) cannot be used. /
« Because the MG3641A/MG3642A has only one system of AM modulation, AM MIX SOURCE cannot be

used.

« The Extl connector of Mod Input is assigned as the external modulation input.

(5) FM modulation
« Only FM deviation settings using numeric data (FM<Numeric><Freq term> or FM<numeric><Freq term>)

are valid. Stepping up or down (MU or MD) cannot be used.

 The Extl connector of Mod Input is assigned as the external modulation input.
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(6) Modulation signal source

« Only AF frequency settings using numeric data (AF<Numeric><Freq term>) are valid. Stepping up or down
(AIU or AID) and the rotary knob (AU or AD) cannot be used.

+ The modulation signal polarity cannot be switched (EXN or EXI).

(7) Memory

 Memory skip setting (FN<Numeric>SK) cannot be interchanged because the setting address units are differ-
ent.
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(Blank)
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7.1

SECTION 7
PERFORMANCE TEST

Performance Test Required
The performance test is performed as the preventive maintenance to prevent the MG3641A/MG3642A performance

from reducing.

The performance test is required when performance must be confirmed after the MG3641A/MG3642A acceptance
1 inspection, or repair. For important items, it should periodically be performed as the preventive

maintenance.

If an item that does not satisfy the standard by the performance test is detected, contact the Anritsu service division.
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7.2 Performance Test Device List

7-2

Table 7-1 lists the measuring instruments for calibration according to the test parameters.

Table 7-1. Performance Test Device List

Test parameter Measuring instrument Requested Recommended
P 9 performance* device

Output frequency Frequency counter 100 kHz to 2.08 GHz MF1603A
Output level frequency Power meter 100 kHz to 2.08 GHz ML4803A
characteristics —-30to +20 dBm MA4601A

Spectrum Analyzer 100 kHz to 2.08 GHz MS2602A
Output level accuracy Pre-amplifier 100 kHz to 2.08 GHz

40 dB

FM frequency deviation Modulation analvzer 100 kHz to 2.08 GHz MS616B
AM modulation factor ulatio yze AM, FM

Modulation distortion

Distortion meter

20 Hz to 100 kHz

* Extracts a part of performance that can cover the test parameter measurement range.
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SECTION 7 PERFORMANCE TEST

Performance Test
To confirm performance after the MG3641A/MG3642A acceptance test, periodical inspection, or repair, check the

following items for performance test:

+ Output frequency

» Output level frequency characteristics

* Qutput level accuracy

* FM deviation, FM distortion

* AM modulation factor, AM distortion

The performance test is executed according to the ordinary use state; therefore, the user need not adjust the inside of
the device like the calibration. For important items, the performance test should be performed periodically for preventive

maintenance.
Use the performance test result sheet in Appendix E to record the test results.

CAUTION A

For performance test, the tested unit and measuring instruments must sufficiently be preheated for at least 30
minutes to make them stable. To obtain the highest measurement accuracy, the performance test must be
executed at room temperature or lower; the AC power voltage varies a little only; there must be no abnormal

noise, vibration, dust, or humidity.
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7.3.1  Output frequency
Confirm that the set frequency is output correctly.

(1) Test specifications
» Frequency range 125 kHz to 1040 MHz (MG3641A)
125 kHz to 2080 MHz (MG3642A)

« Set resolution 0.01 Hz

(2) Measuring instrument for test

* Frequency counter

7N Qoo
(3) OSetup

MG3641A/MG3642A
—/CRSUBMG3641A Zmtm = -
B we G00AE6555554
:BHE #AHBAz:=

I ol

(%-D Ref Input (Rear panel) 10 MHz
=" Frequency counter
= q Y
)
OUTPUT
INPUT
©
Fig. 7-1. Output Frequency Test
(4) Test procedure
STEP PROCEDURE
1. Connect the reference frequency output (10 MHz) of the frequency counter to the MG3641A/MG3642A

external reference input (Ref Input).

Connect the MG3641A/MG3642A output to the input of the frequency counter. (See Figure 7-1.)
Set the MG3641A/MG3642A output level to +7 dBm.

Set the MG3641 A/MG3642A frequency to an arbitrary value.

Confirm that the indicator of the frequency counter is equal to the set value.

Change the frequency and repeat this measurement procedure.

N

(5) Note on test
The indicator of the frequency counter may include a £1 count error.
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7.3.2 Output level frequency characteristics

(1) Test specifications
* Frequency characteristics ~ with reference to 0 dBm
+0.5dB

(2) Measuring instrument for test
« Power meter (100 kHz to 2080 MHz)

(3) Setup MG3641A/MG3642A
Q r?ﬁﬁﬁuewm B~ — J]
n elslaln)=ls)alalslni=i=iR 1
" COoOoooo00o0,

c=

Sensor
Power meter

SENSOR
INPUT

Fig. 7-2. Output Level Frequency Characteristic Test

(4) Test procedure

STEP PROCEDURE
1. Adjust the power meter to the zero point and correct the sensor sensitivity.
2. Set the MG3641A/MG3642A output level to 0 dBm.
3. Set the MG3641 A/MG3642A to the frequency to be measured.
4. Set the calibration factor of the sensor of the power meter and read the output level.
5. Repeat steps 3 and 4.

(5) Note on test
The MG3641A/MG3642A output level is defined with the RF output connector. To measure the output level,
directly connect the power sensor to the MG3641A/MG3642A RF output connector.
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7.3.3 Output level accuracy

(1) Test specifications
* Qutput level accuracy +1dB (£+17 dBm, 2-127 dBm)
+3dB (<« =127 dBm)

(2) Measuring instrument for test
* MS2602A Spectrum analyzer (100 kHz to 2080 MHz)
» Pre-amplifier (100 kHz to 2080 MHz, gain 40 dB, noise figure <10 dB)
+ Fixed attenuator (100 kHz to 2080 MHz, attenuation 3 dB)

(3) Setup
MG3641A/MG3642A
Adr— h
7RSO 64 A T o - ||

EEEEEEEEEE
:BEF +BHBAzI-

ur
e

O e,

MS2602A Spectrum analyzer

Pre-amplifier

3dB ]\.iP-UT—-@

Fig. 7-3 Output Level Accuracy Test

(4) Test procedure (For test, use the calculation sheet of the performance test result sheet in Appendix E.)

STEP PROCEDURE
Execute the intenal calibration (ALL CAL) of the MS2602A.
2. Set the MG3641A/MG3642A frequency to the measurement frequency, and the level to +17 dBm.
Here, do not use the pre-amplifier.
3. Set the MS2602A to time-domain sweep mode, reference level +22 dBm, RF attenuator 45 dB, RBW

10 Hz, VBW 10 Hz, and sweep time 50 ms. Fine-adjust the center frequency around the measuring
frequency to maximize the marker level.

. Record the marker level displayed. (Ma.)
5. Set the MG3641A/MG3642A output level to +16 dBm, and the MS2602A reference level to +21 dBm.

Record the marker level displayed. (Ma-i)
6. Setting the MG3641A/MG3642A output level down to -8 dBm, repeat the measurement and record the

marker level displayed. (Ma.is to Ma.s)
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STEP PROCEDURE

7. Set the MS2602A RF attenuator to 25 dB with the same setup as in STEP 6.

8. Record the marker level displayed. (Mb.)

9. Setting the MG3641A/MG3642A output level down to -28 dBm, repeat the measurement and record the
marker level displayed. (Mb.i:to Mb.xs)
Where, always set the MS2602A reference level to the Jarger level by 5 dB than the MG3641A/
MG3642A output level.

10. Set the MS2602A RF attenuator to 5 dB with the same setup as in STEP 9.

11. Record the marker level displayed. (Mcas)

12. Setting the MG3641A/MG3642A output level down to -48 dBm, repeat the measurement and record the
marker level displayed. (Mc- to Mc.s)
Where, always set the MS2602A reference level to the larger level by 5 dB than the MG3641A/
MG3642A output level.

13. Set the MS2602A RF attenuator to 25 dB and reference level to -3 dBm, and set the pre-amplifier as
shown in Fig.7-3.

14. Record the marker level displayed. (Md.s)

15. Setting the MG3641A/MG3642A output level down to -68 dBm, repeat the measurement and record the
marker level displayed. (Md.s3 to Md.es)
Where, always set the MS2602A reference level to the larger level by 45 dB than the MG3641A/
MG3642A output level.

16. Set the MS2602A RF attenuator to 5 dB with the same setup as in STEP 15.

17. Record the marker level displayed. (Me-s)

18. Setting the MG3641A/MG3642A output level down to -143 dBm, repeat the measurement and record
the marker level displayed. (Me.:: to Me.ia3)
Where, always set the MS2602A reference level to the larger level by 45 dB than the MG3641A/
MG3642A output level. However, at -143 dBm measurement, set the MS2602A reference level
to -93 dBm.
At < -118 dBm measurement, perform the measurement with video averaging(10 times) to improve S/N.

19. Calculate the output level accuracy using the calculation sheet in Appendix E.

(5) Note on test
Above mentioned method uses the settings which minimize the internal error of the MS2602A. So, if any other
spectrum analyzer is used, the measurement accuracy cannot be expected.
On some measurement frequencies, the test may not be performed with enough accuracy because of the internal
residual response and an external noise. In this case, shift the measurement frequency.
Since above mentioned method uses the very narrow RBW of the MS2602A, the frequency error occurs if the
frequency drifts. So, heat run the MG3641A/MG3642A and the MS2602A.
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7.3.4 FM deviation and FM distortion

(1) Test specifications

* Range Oto 125Hz (2125 kHz, <250kHz)
0to 250 Hz (2250 kHz, <500kHz)
0to 500 Hz (2500 kHz, <1 MHz)
Otol kHz (=1 MHz, <2 MHz)
0to2 kHz (22 MHz, <4 MHz)
0Oto4 kHz (=4 MHz, <8 MHz)
Oto 10kHz (28 MHz, <16 MHz)
0to25.6kHz (216 MHz, <32 MHz)
Oto512kHz (232MHz, <64 MHz)
0to 102 kHz (=64 MHz, <128 MHz)
0to 256 kHz (=128 MHz, <256 MHz)
0to512kHz (2256 MHz, <512 MHz)
0to 1024 kHz (2512 MHz, <1040 MHz)
0t02048 kHz (>1040 MHz, MG3642A only)

* Accuracy with reference to Source=Intl 1 kHz, and in a 300 Hz to 3 kHz demodulation band:
+ (5 % of set value +10 Hz) (20.4 MHz, <512 MHz)
£ (5 % of set value +20 Hz) (2512 MHz, <1040 MHz)

+ (5 % of set value +40 Hz) (>1040 MHz, MG3642A)
with reference to 216 MHz, and Source=Intl1 1 kHz
<—40 dB (FM=3.5 kHz deviation)

<—45 dB (FM=22.5 kHz deviation)

« Distortion

(2) Measuring instrument for test
* Modulation analyzer
 Distortion meter

(3) Setup
MG3641A/MG3642A
F B MG364 1A S ) D
[L  |ppmas 1930605556554
3 W—Tﬁw“ 058 +HBAAT:«
‘ bl SR e L2 G T e Modulation analyzer Distortion mete
PREYY VY N i i
S R | | || | )
e, @@@@
e —— e, oo ——m ® }® ®
o 2 o ebatd
Y e e ET P
H o= v v e T { RF AF INPUT
ﬂ(—’. == -‘J.':o ‘.‘:,.o A o © s P IN ouT
AN

Demoduiation
signal

Fig. 7-4. FM Deviation and FM Distortion
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(4) Test procedure

STEP PROCEDURE
FM deviation
1. Set the MG3641A/MG3642A output level to +7 dBm.
2. Set the MG3641A/MG3642A frequency and modulation analyzer receive frequency to the

expected frequency.
3 Turn on the MG3641 A/MG3642A FM, and set Source to Intl 1 kHz.
4 Set the MG3641A/MG3642A FM frequency deviation.
5. Read the indicator of the modulation analyzer.
6 Change the MG3641A/MG3642A FM frequency deviation and repeat the measurement.

FM distortion
7. Set the MG3641A/MG3642A FM frequency deviation to 3.5 kHz or 22.5 kHz.

8. Measure the demodulation output of the modulation analyzer using the distortion meter.

(5) Note on test
« The demodulation zone of the modulation analyzer must be within 0.3 to 3 kHz at measurement of the FM
deviation and 0.3 to 15 kHz or 0.3 to 20 kHz at measurement of distortion rate.
« Using a modulation analyzer with much residual FM affects the measurement of distortion if the FM deviation

rate is lower. Use a modulation analyzer with a little residual FM.
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7.3.5 AM modulation factor and AM distortion

(1) Test specifications

* Range 0to 100 %

* Accuracy with reference to 20.4 MHz, < +7 dBm, AM <90 %,
Source=Intl 1 kHz, and in a 300 Hz to 3 kHz demodulation band:
+ (5 % of set value +2 %)

« Distortion with reference to = 0.4 MHz, < +7 dBm, Source=Int]l 1 kHz:
< —40 dB (AM=30 %)
< -30 dB (AM=90 %)

(2) Measuring instrument for test
* Modulation analyzer

» Distortion meter

(3) Setup
MG3641A/MG3642A
—
L —/RSURMGI21A Emme T ]
oyl EEEEELEEEEEE
R SR A LaL =888 +/EEEBE*: Modulation analyzer Distortion meter
S | ] ] |
g @@ E B85 @
Y=L || oee 8| = © lle
o S I e0e B
e 51.81.08 Q)R RF AF INPUT

Demodulation

G ,....Q ,.,.O u:::.o P IN ouT
signal

Fig. 7-5. AM modulation factor and AM Distortion Test

(4) Test procedure

STEP PROCEDURE
AM modulation factor
1. Set the MG3641A/MG3642A output level to +7 dBm.
2. Set the MG3641A/MG3642A frequency and modulation analyzer receive frequency to the

expected frequency.

3. Turn on the MG3641A/MG3642A AM, and set Source to Intl 1 kHz.

4. Set the MG3641A/MG3642A AM modulation factor.

5. Read the indicator of the modulation analyzer.

6. Change the MG3641A/MG3642A AM modulation factor and repeat the measurement.
AM distortion

7. Set the MG3641A/MG3642A AM modulation to 30 % and 90 %.

8. Measure the demodulation output of the modulation analyzer with the distortion meter.
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(5) Note on test
The demodulation zone of the modulation analyzer must be within 0.3 to 3 kHz at measurement of the modulation
factor and 0.3 to 15 kHz or 0.3 to 20 kHz at measurement of the distortion.
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8.1

8.2

SECTION 8
CALIBRATION

Calibration Required

The calibration is performed as the preventive maintenance to prevent the MG3641A/MG3642A performance from

reducing.

Calibration Device List

Table 8-1 lists the calibration devices according to the calibration items.

Table 8-1. Calibration Device List

Calibration item Measuring Requested Recommended
instrument performance* device
Reference oscillator Oscilloscope 10 MHz measurable
frequency accuracy External trigger possible
Reference oscillator Frequency standard Standard radio wave receiver
frequency accuracy or equivalent (Accuracy:
1 x 10° order or more)

* Extracts a part of performance that can cover the calibration item measurement range.

8-1
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8.3

)

Calibration
For the MG3641A/MG3642A, calibrate the frequency of the built-in Reference oscillator once a half year.

The stability of the MG3641A/MG3642A 10 MHz reference crystal oscillator is £5 x 10 per day. Therefore, as the
frequency standard, use a standard signal generator that receives the typical radio wave and subcarrier of the color

telecasting (signal locked to the rubidium atomic standard) and issues a signal locked to it.

Calibration specifications

= Reference oscillator (standard)

- Frequency 10 MHz

— Aging rate +5 x 10°/day

— Activation characteristics 1 % 10-7/10 min. (reference after 24 hour operation)
— Temperature characteristics +3 x 1078 (0 to 50°C)

» Reference oscillator (Opt 01)

— Frequency 10 MHz
— Aging rate 5 x 10°19%day
— Temperature characteristics +5 x 10" (0 to 50°C)

(2) Measuring instruments for calibration

8-2

* Oscilloscope

« Frequency standard



(3) Setup

Freque

SECTION 8 CALIBRATION

MG3641A/MG3642A rear panel

ncy
standard Oscilloscope 8%
]

OUTPUT

%

iz
g
%
ag

Buff Output

10 MHz/N 10 MHz Reference oscillator frequency
(N = Integer) adjustment hole

Fig. 8-1. Calibration of Reference Oscillator

(4) Calibration procedure

STEP PROCEDURE

1. Setup the device at room temperature 23 +5°C. See Figure 8-1.

2. Set the O | switch on the rear panel to ON to preheat the MG3641A/MG3642A Reference oscillator and
hold this state for 24 hours.

After 24 hours lapsed, set the Stby/On switch on the front panel to ON.

4. Apply the standard frequency to the external synchronization input of the oscilloscope. Also apply
the output signal of the buffer output connector on the rear of the MG3641A/MG3642A to vertical axis
Y of the oscilloscope.

5. Adjust the oscilloscope so that the input waveform can be observed. If the input waveform on the
oscilloscope moves to the right or left and the synchronization is difficult, the frequency of the Refe-
rence oscillator does not match the standard.

6. The MG3641A/MG3642A is provided a Rererence oscillator calibration hole on the read. See Figure 8-

1. Turn the potentiometer in the hole so that the input waveform on the oscilloscope does not move to
the right or left.

Note : If standard frequency 10 MHz is applied to axis X of the oscilloscope, a Lissajous’s waveform is generated.
In this case, adjust the frequency of the Reference oscillator in step 6 so that a static circle is drawn.
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SECTION 9
STORAGE AND TRANSPORTATION

This section describes daily maintenance, storage, and transportation of the MG3641A/MG3642A.

9.1 Daily Servicing and Preventive Maintenance
To prevent degradation of the performance of the MG3641A/MG3642A, the MG3641A/MG3642A should be operated
correctly under the specified conditions. Calibration and performance tests should also be performed routinely.

The regular servicing method and interval are shown in Table 9-1.

Table 9-1. Regular Servicing

Period Method
Soiling ¢ Before long-term storage Wipe with damp cloth and soapy water or
e When used in dusty locations cleaning solvent if proper ventilation is
e When noticeable dust and dirt have | prorided.* (DAIFLON)
Dust accumulated inside cabinet Open cabinet and blow out dust with

compressed air, taking care to shield face from

dust or loose particles.

Lubrication None
Loose screws | When detected Retighten with recommended tool

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

9.2 Storage Precautions
This paragraph describes the precautions to take when storing the MG3641A/MG3642A for a long time.

9.2.1 Precautions before storage
1. Wipe any dust and fingermarks off the cabinet.
2. Check the performance to confirm that the MG3641A/MG3642A operates normally.
3. The maximum and minimum storage temperature range is 60° to —20 °C. The maximum humidity is 90 %.
4. Avoid storing it in locations where if may be exposed to direct sunlight. condensation (more than 90 %), excessive

dust, or active gases.
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- Recommended storage conditions

' In addition to meeting the conditions listed in paragraph 6 2.1, the MG3641 A/MG3642A 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 MG3641A/MG3642A after storage, check the performance.

epacking and Transportation

When transporting the MG3641A/MG3642A over long distances, observe the precautions described below.

9.3.1

Note :

9.3.2

9-2.

Repacking

Use the original packing materials. If the original packing materials were thrown away or destroyed, repack the
MG3641A/MG3642A as follows:

1. Install the protective covers over the front and rear panels.

2. Wrap the MG3641A/MG3642A in plastic or similar material.

3. Obtain a cardboard, wood, or aluminum box 10 to 15 cm larger than the MG3641 A/MG3642A on all sides.

4. Put the MG3641A/MG3642A in the center of the box and fill the surrounding space with shock absorbent material.
5

. Secure the box with twine, tape, or bands.

It is easy to repack the MG3641A/MG3642A if the original packing materials are saved.

Transportation
Transport the MG3641A/MG3642A under the storage conditions recommended in paragraph 9.2.2.
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INITIAL FACTORY SETTINGS

Set Item

Initial factory Setting

Setting mode

<Carrier Frequency>
Carrier frequency value
Frequency step value
Resolution position
Relative frequency mode

Frequency offset value

<Qutput Level>
Output level value
Level step value
Resolution position
Continuous mode
Relative level mode
Level offset value
RF ON/OFF
Voltage indication
Level mode

Isolation mode

<FM1 Modulation>
Modulation
Frequency deviation

Modulation signal source

<FM2 Modulation>
Modulation
Frequency deviation

Modulation signal source

<AM Modulation>

AM modulation
Modulation factor
Modulation signal source

Carrier frequency setting mode

10 MHz

1 MHz

0.01 Hz position
OFF

O Hz

=30 dBm

1dB

0.01 dB position
OFF

OFF

0dB

ON

EMF

Hi-speed

OFF

OFF
OHz
Intl

OFF
OHz
Int1

OFF
0%
Intl

A-1
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Set Item Initial factory Setting

<Pulse Modulation>
Modulation OFF
Modulation input impedance 50Q

<Internal Modulation Signal Source (Int1)>
Frequency 1 kHz

<Internal Modulation Signal Source (Int2)>
Frequency 1 kHz
Waveform Sine wave

<Internal Modulation Signal Source (Int3)>
Frequency i kHz

Waveform Sine wave

<External Modulation Signal Source (Ext1)>
Coupling AC

<External Modulation Signal Source (Ext2)>

Coupling AC
<AF Output>

AF signal source OFF
AF level 1 Vp-p
Resolution position 1 mV

<Frequency Sweep>

Sweep type START-STOP
Sweep mode AUTO
Sweep pattern LIN AF
Start frequency 1 MHz
Stop frequency 100 MHz
Center frequency 50.5 MHz
Span frequency 99 MHz
Number of frequency steps 991
Frequency step size 100 kHz
Marker frequency 1 MHz
Sweep time 5 ms/step

A-2



Set Item

APPENDIX A INITIAL FACTORY SETTINGS

Initial factory Setting

<Level Sweep>
Sweep type
Sweep mode
Sweep pattern
Start level

Stop level
Center level
Span level
Number of level steps
Level step size
Marker level

Sweep time

<Memory Sweep>
Sweep mode

Start address

Stop address
Marker address

Sweep time

<Memory>
Memory contents
Recallable memory blocks

Recall mode

<Other Functions>
Bell
Alarm

Display

<GPIB>
GPIB address
GPIB function

START-STOP
AUTO
AL

-35 dBm
-15dBm
-25dBm
20 dB

21

1dB
—35dBm
5 ms/step

AUTO
0

999

0

1 s/step

No data
All blocks
All panel information

OFF
ON
ON (Both 7-seg. & EL)

3
Talker/listener
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Modulation

Main Menu (1/2

]

Modulation

[AM] Off Int1 = 0.0%
[FM1] Off Int1 0 Hz
[FM2] Off Int1 0 Hz
[PM]" Off 600Q

(o [T 1S T [rm)

b

— (e @

[ g ms AA
| Mod | Swp I AF T Ofs Twuemwl
|
]
J/ L
| __AFOutput | L Offset | Memory Block Select
S [Recall Mode]  All
[Source] Int1 [Frequency offset value] 000-049 * 250-299 *
[Level] 1.000 Vp-p 0.00 Hz 050-099 * 300-349 *
100-149 »  350-399 =
[Level offset value] 150-199 + ... 400-449 *
0.00dB 200-249 * ° 450-499 *

(s o T Toe )

[l oo o)

5

[Int1] 1kHz  Sin

[Int2]  1000.00Hz  Sin
[Int3]  1000.00Hz  Sin
[Ext1] AC-Couple
[Ext2] AC-Couple

IR

[T T Tee]

!

17 %

7

Memory Block Select

500-549 * 750-799 *
550-599 * 800-849
600-649 * 850-899 »
650-699 * 900-949 »
700-749 950-999 *

CINREG

5
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| SelfCheck | . GPB_______ | STEE [ option . Trigger Program
EPROM OK [Address] 3 Factory initialize Option01
Flash OK [Command] SCPI Initial memory set Option11 '
SRAM OK [Mode]  Talker & Listener Initial memory clear Option21 (Int2) No Trig Program
{Bell] On
[Alarm] On

f

T T Tw)

ST (7] T

[T [ Trw)

IREREL)

Clir Entr | Exe { Rtn

b

5

!

L7

System (2/2

[Voltage unit] EMF
[Level mode} Hi-Speed
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APPENDIX D
INDEX

Note : The number at the right side indicates the paragraph number for the word at the left side.

12dB SINAD

5.1, 5.1.2

20dB NQ 5.1, 5.1.1, 5.2.1
A)  AC 242, 3.12, 4.1, 473, 73
AC line voltage 2.1.1, 2.2.1, 24.2
Address 4.12.3
AF 4.8
AF DDS 472
AF Output 3.1.1, 4.6.1, 48
Alarm 4.12.2
All 495
AM 4.6.1, 4.6.3, 4.6.5, 466, 473
appropriate input level 3.1.1
ASCII 6.2.1
ATE 6.2.2
Attenuator 454, 456
Audio Source 4.7.1, 47.2, 473
Auto 4.10.1
B)  Bell 4.12.2
Blanking Out 4.10.3
blocking 53
Both Talk 4,123
C) center frequency 4.10.1
center level 4.10.1
Clear 494
Cir 4.11.2
command format 6.2.4
command separator 6.2.4
Cont 3.1.1, 454
cross modulation 53
Cur Dspl 442, 443, 452, 453
Ccw 3.1.1
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D) DC
digital synthesizer

E) EMF
EMI radiation
Entr
EOI
Error message
Exe
Ext

external modulation

F)  Factory initiarize
M
F-Ofs
Freq
Freq Adj
Freq & Level
Freq Step Size
Freq Talk

frequency offset

frequency offset value

frequency relative value

Fuse

G) GPIB

GPIB command interchange

I IEEE
IFC

intialization

Initial memory clear

Initial memory set
initial settings
input impedance
Int

inter-modulation

internal modulation

K) Knob Step

D-2

4.7.3, 4.13
4.7.2

311

4.12.1

4.11.2

6.4.1

4.14

4.11.1, 4.11.3

3.1.1, 4.6.1, 462, 473, 48
3.1.1, 4.6.1, 473

43

4.6.1, 463, 464
3.1.1, 443
495

312

495

4.4.1
4.12.3
443

443

4.4.2

24.1, 242

, 465, 473

3.1.2, 4.11.1, 4.11.3, 4.12.3, 612, 6.1.3, 6.1.4, 6.3
6.10.1, 6.10.2, 6.10.3

6.1.1, 6.1.4, 6.5, 652

6.6.1

6.6, 6.6.1, 6.6.2, 6.6.3

43

43

4.3

4.6.6

46.1, 462, 471, 472, 48
5.3

4.6.1

441, 45.1
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N)

Level Continuous Mode
Level mode

Level offset value
Level Safety Mode
Level Step Size

LF

Listen Only

L-Ofs

long form

Lvl Talk

Manual
Marker Out

Mem

Memory

memory address
Memory Block Select
Memory Set
MG3631A/32A
MG3633A

Mod

Mod Cont

Mod Input

Modulation

modulation signal source

multi-menu display

NL

Normal

NQ

Offset

Ofs

Only mode

open-voltage display
Option

output connector

output level offset

output level relative value

output impedance

3.1.1, 454
4.5.6

453

4.5.6

4.5.1

6.4.1

4.12.3
3.1.1, 453
6.24

4.12.3

4.10.1
4.10.3

493, 495

492, 493, 494

3.1.1

493, 495

492, 494

6.10.1, 6.10.3

6.10.1, 6.10.2

3.1.1, 4.62

3.12

473

462, 463, 466, 47.1, 472, 473
3.1.1, 4.6.1, 4.6.2

3.1.1

6.4.1
454
5.1, 5.1.1, 5.2.1

3.1.1, 443, 453
443, 453

4.12.3, 6.1.2, 6.1.3
4.5.6

466, 4.7.2

455

453

452

4.8

APPENDIX D INDEX



APPENDIX D INDEX

D-4

PM

Performance test

polarity of modulation signal
preset memory

Prmt

Pulse Modulation

Query
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APPENDIX E
PERFORMANCE TEST RESULTS SHEET

This section shows examples of the performance test results sheets for the performance test of the MG3641 A/MG3642A.
Copy these sheets to record the test result.
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APPENDIX E PERFORMANCE TEST RESULTS SHEET

Test site: Report No.
Date
Tested by
Model name MG364 __A Synthesized Signal Generator
Mfg. No. Ambient temp. °C
AC power freq. Hz Relative humidity %
Note:
Output frequency (Para. 7.3.1)
Setting Result
130 kHz
1 MHz
10 MHz
100 MHz
200 MHz
300 MHz
500 MHz
1000 MHz
1500 MHz
2000 MHz
Output level frequency response (Para.7.3.2)
Setting Min. spec. Result Max. spec.
Freq. Output level
130 kHz -0.5 dBm +0.5 dBm
1 MHz -0.5 dBm +0.5 dBm
10 MHz -0.5 dBm +0.5 dBm
100 MHz -0.5 dBm +0.5 dBm
200 MHz 0 dBm -0.5 dBm +0.5 dBm
300 MHz -0.5dBm +0.5 dBm
500 MHz -0.5 dBm +0.5 dBm
1000 MHz -0.5 dBm +0.5 dBm
1500 MHz -0.5 dBm +0.5 dBm
2000 MHz -0.5 dBm +0.5 dBm
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Output level accuracy (Para.7.3.3)

APPENDIX E PERFORMANCE TEST RESULTS SHEET

Set Min. Result Max.
Output level spec. 10MHz | 100 MHz | 500 MHz | 1000 MHz | 2000 MHz Spec.
+17 dBm -1dB —_ +1dB
+13 dBm -1dB +1 dB
+7 dBm -1dB +1 dB
+6 dBm -1dB +1dB
+5 dBm -1dB +1dB
+4 dBm -1dB +1 dB
+3 dBm -1dB +1 dB
+2 dBm -1dB +1dB
+1 dBm -1dB +1 dB
0 dBm Ref. Ref. Ref. Ref. Ref.
-1dBm -1dB +1dB
-2 dBm -1dB +1dB
-3dBm -1dB +1 dB
-8 dBm -1dB +1dB
-13 dBm -1dB +1 dB
-18 dBm -1dB +1 dB
-23 dBm -1dB +1 dB
-28 dBm -1dB +1dB
-33 dBm -1dB +1dB
-38 dBm -1dB +1 dB
-43 dBm -1dB +1 dB
-48 dBm -1dB +1dB
-53 dBm -1dB +1 dB
-58 dBm -1dB +1 dB
-63 dBm -1dB +1 dB
-68 dBm -1dB +1dB
-73 dBm -1dB +1dB
-78 dBm -1dB +1dB
-83 dBm -1dB +1dB
-88 dBm -1dB +1dB
-93 dBm -1dB +1 dB
-98 dBm -1dB +1dB
-103 dBm -1dB +1dB
-108 dBm -1dB +1 dB
-113 dBm -1dB +1dB
-118 dBm -1dB +1dB
-123 dBm -1dB +1dB
-128 dBm -3dB +3dB
-133 dBm -3dB - +3dB
-138 dBm -3dB +3 dB
-143 dBm -3dB +3dB
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FM deviation accuracy (Para. 7.3.4)
Setting Min. Result Max.
Freq. FM dev. Spec. Spec.
300 Hz 275 Hz 325 Hz
1 kHz 940 Hz 1.06 kHz
10 MHz 3 kHz 2.84 kHz 3.16 kHz
10 kHz 9.49 kHz 10.51 kHz
300 Hz 275 Hz 325 Hz
1 kHz 940 Hz 1.06 kHz
3 kHz 2.84 kHz 3.16 kHz
100 MHz 10 kHz 9.49 kHz 10.51 kHz
30 kHz 28.49 kHz 31.51 kHz
100 kHz 94.99 kHz 105.01 kHz
300 Hz 275 Hz 325 Hz
1 kHz 940 Hz 1.06 kHz
3 kHz 2.84 kHz 3.16 kHz
500 MHz 10 kHz 9.49 kHz 10.51 kHz
30 kHz 28.49 kHz 31.51 kHz
100 kHz 94.99 kHz 105.01 kHz
300 kHz 284.99 kHz 315.01 kHz
300 Hz 265 Hz 335 Hz
1 kHz 930 Hz 1.07 kHz
3 kHz 2.83 kHz 3.17 kHz
1000 MHz 10 kHz 9.48 kHz 10.52 kHz
30 kHz 28.48 kHz 31.52 kHz
100 kHz 94.98 kHz 105.02 kHz
300 kHz 284.98 kHz 315.02 kHz
300 Hz 245 Hz 355 Hz
1 kHz 910 Hz 1.09 kHz
3 kHz 2.81 kHz 3.19 kHz
2000 MHz 10 kHz 9.46 kHz 10.54 kHz
30 kHz 28.46 kHz 31.54 kHz
100 kHz 94.96 kHz 105.04 kHz
300 kHz 284.96 kHz 315.04 kHz
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FM distortion (Para. 7.3.4)

APPENDIX E PERFORMANCE TEST RESULTS SHEET

Set Result Max.
FM dev. 10 MHz | 100 MHz | 500 MHz | 1000 MHz | 2000 MHz spec.
3.5kHz -40 dB
22.5 kHz I -45 dB
AM mod. factor accuracy (Para. 7.3.5)
Set Min. Result Max.
AM dep. spec. 10 MHz | 100 MHz | 500 MHz | 1000 MHz | 2000 MHz spec.
10 % 7.5 % - 125 %
0% 263 % - _ 33.5%
50 % 455 % — 54.5 %
R0 % 740 % - 86.0 %
90 % 83.5% _ 96.5 %
AM distortion (Para. 7.3.5)
Set Result Max.
AM dep. 10 MHz | 100 MHz | 500 MHz | 1000 MHz | 2000 MHz spec.
30 % -40 dB
90 % e -30dB




APPENDIX E PERFORMANCE TEST RESULTS SHEET

This sheet is used for the calculation at measurement of output level accuracy (para. 7.3.3).

Copy this at the measurement.

Calculation sheet for output level accuracy (Measurement frequency: MHz)
MG3641A Pre- MS2602A setting Marker level Output level
STEP /MG3642A amp. Ref. RF Average measured accuracy
Level setting level att. (dBm) (dB)
STEP4 +17dBm +22 dBm Ma = Ma_.-Ma-17=
STEPS +16 dBm +21 dBm Ma, = Ma  -Ma-16=
+15dBm +20 dBm Ma, = Ma  -Ma-15=
+14 dBm +19 dBm Ma = Ma -Ma-14=
+13dBm +18 dBm Ma = Ma_.-Ma,-13=
+12dBm +17 dBm Ma = Ma ,-Ma-12=
+11 dBm +16 dBm Ma = Ma  -Ma-11=
+10dBm +15dBm Ma = Ma_  -Ma-10=
+9dBm +14 dBm Ma = Ma -Ma -9=
+8dBm +13 dBm Ma Ma -Ma -8=
+7 dBm OFF +12 dBm 45dB OFF Ma = Ma_-Ma-7=
STEPS +6 dBm +11 dBm Ma = Ma -Ma -6=
+5dBm +10dBm Ma = Ma -Ma -5=
+4 dBm +9 dBm Ma = Ma_-Ma -4=
+3 dBm +8 dBm Ma = Ma -Ma -3=
+2 dBm +7 dBm Ma = Ma -Ma-2=
+1 dBm +6 dBm Ma = Ma_-Ma-I=
0dBm +5dBm Ma = Ma -Ma -0=
-1 dBm +4 dBm Ma = Ma -Ma+li=
-2dBm +3dBm Ma = Ma ,-Ma +2=
-3dBm +2 dBm Ma = Ma ,-Ma +3=
-8 dBm -3 dBm Ma = Ma -Ma +8=
STEP8 -8 dBm -3dBm = (K=Mb -Ma =
-13dBm -8 dBm Mb = Mb .-Ma-K +13=
STEP9 -18dBm OFF -13dBm 25dB OFF Mb = Mb -Ma -K +18=
-23dBm -18 dBm Mb, .= Mb ..-Ma -K +23=
-28 dBm -23 dBm Mb, = Mb  -Ma -K +28=
STEP!1 -28 dBm -23 dBm Mc, = (K=Mc_.-Mb, +K =
-33dBm -28 dBm Mc, .= Mc ,,-Ma -K,+33=
STEPI2 -38 dBm OFF -33 dBm 5dB OFF Mc = Mc -Ma-K,+38=
-43 dBm -38 dBm Mc = Mc, -Ma-K, +43=
-48 dBm -43 dBm Mc = Mc_.-Ma -K, +48=
STEP14 -48 dBm -3 dBm Md_ = (K,=Md_-Mc +K,=
-53dBm -8 dBm Md, = Md .-Mc-K,+53=
STEPI15 -58 dBm ON -13dBm 25dB OFF Md = Md  -Ma -K,+58=
-63 dBm -18 dBm Md, = Md . -Ma -K +63=
-68 dBm -23dBm Md_.= Md _,-Ma -K +68=
STEP17 -68 dBm -23dBm Me = (K=Me -Md_+K =
-73dBm -28 dBm Me = Me -Ma -K +73=
-78 dBm -33dBm Me .= Me_.-Ma K +78=
-83 dBm -38 dBm Me, = Me ,.-Ma-K +83=
-88 dBm -43 dBm OFF Me = Me -Ma-K, +88=
-93 dBm -48 dBm Me = Me -Ma-K +93=
-98 dBm ON -53dBm 5dB Me = Me -Ma K +98=
STEP18 -103 dBm -58 dBm Me = Me ,-Ma,-K+103=
-108 dBm -63 dBm Me = Me -Ma-K +108=
-113dBm -68 dBm Me = Me  -Ma-K +113=
-118 dBm -73dBm Me = Me  -Ma-K +118=
-123 dBm -73dBm Me .= Me ..-Ma-K +123=
-128 dBm -73dBm ON Me .= Me ,..-Ma-K +128=
-133 dBm -73dBm Me .= Me ..-Ma-K +133=
-138 dBm -73dBm Me .= Me ..-Ma-K +138=
-143 dBm -73 dBm Me .. Me .-Ma-K +143=




Anritsu Service and Sales offices

¢ Argentina

MULTIRADIO S.A.

Av. Cordoba, 4860 Buenos Aires,
C1414BAT, Argentina

TEL: +55-4779-5522

FAX: +55-4779-5510

* Brazil

ANRITSU ELETRONICA LTDA.

Praia de Botafogo 440, Sala 2401-Bota
CEP 22250-040, Rio de Janeiro, RJ, Brazil
TEL: +55-21-5276922

FAX: +55-21-537-1456

ANRITSU ELETRONICA LTDA.

(SAO PAULO BRANCH OFFICE)

Praga Amadeu Amaral 27 Primera Andar,
Conj. 11, 12, 13, 14, Liberdade, Sao
Paulo, SP, Brazil CEP 01327-010

TEL: +55-11-283-2511

FAX: +55-11-288-6940

e Canada

ANRITSU ELECTRONICS LIMITED
(OTTAWA OFFICE)

700 Silver Seven Road, Suite 120, Kanata,
ON K2V 1C3, Canada

TEL: +1-613-591-2003

FAX: +1-613-591-1006

ANRITSU ELECTRONICS LIMITED
(TORONTO OFFICE)

4-6810 Kitimat Road, Mississauga, Ontario
L5N 5M2, Canada

TEL: +1-905-286-1207

FAX: +1-905-286-1215

ANRITSU ELECTRONICS LIMITED.
(MONTREAL OFFICE)

200-1405 Trans-Canada Highway, Dorval,
Quebec, HIP 2V9, Canada

TEL: +1-514-421-3737

FAX: +1-514-685-9839

ANRITSU ELECTRONICS LIMITED
(CALGARY OFFICE)

Deerfoot Atrium, 6715-8th Street N.E.,
Ste 129 Calgary, Alberta T2E 7H7,
Canada

TEL: +1-403-275-9855

FAX: +1-403-275-3609

* Chile

SISTEMAS DE INSTRUMENTACION
LTDA.

Concha y Toro 65, Stgo Centro
Santiago, Chile 51880

TEL: +56-2-6960031

FAX: +56-2-6969665

* Colombia

RENTAMETRIC LTDA.

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

FAX: +57-1-269-0191

* Costa Rica

ELECTRONIC ENGINEERING S.A.
200 metios norte Mall San Pedro, P.O.
Box 10146-1000 San Jose, Costa Rica
TEL: +506-283-3033

FAX: +506-225-1286

SONIVISION, S.A.

P.0O. Box 620-1000, San Jose, Costa Rica
TEL: +506-231-5685

FAX: +506-231-6531

e Fcuador

EQUITRONICS S.A.

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

TEL: +593-2-255-396

FAX: +593-2-255-396

* El Salvador

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

Centro Comercial Feria Rosa, Alameda
Dr. Manue! Enrigue Araujo, Edificio H,
Local 315 San Salvador, El Salvador
TEL: +503-243-3924

FAX: +503-243-3925

+ Guatemala

IMPELSA.

17 Calle 31-86 Zona 7, Villa Linda il,
Apartado Postal 482-1 Guatemala,
Guatemala

TEL: +502-594-9977

FAX: +502-594-9468

¢ Mexico

SIHIKATRONICS mmWAVE S.A. DE
C.V.

Luz Savion 9-602 Col. Del Dalle Mexico
D.F. 03100, Mexico

TEL: +52-5-5437313

FAX: +52-5-5437317

¢ Panama

SUMINISTROS INDUSTRIALES, S.A.
P.O. Box 2789 Balboa, Republic of
Panama

TEL: +507-270-2328

FAX: +507-270-2329

* Paraguay

DATALAB S.R.L.

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

TEL: +595-21-20-9126

FAX: +595-21-20-9127

* Peru

SAKATA INGENIEROS S.A.

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

TEL: +51-1-224-2514

FAX: +51-1-224-8148

*US.A.

ANRITSU COMPANY

NORTH AMERICAN REGION
OPERATIONS HEADQUARTERS,
SALES AND SERVICE

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

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

FAX: +1-972-671-1877

ANRITSU COMPANY

CORPORATE OFFICES

490 Jarvis Drive, Morgan Hill,

CA 95037-2809, U.S.A.

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

FAX: +1-408-776-1744

ANRITSU COMPANY

SALES AND SERVICE, NJ OFFICE
10 New Maple Avenue, Unit 305,

P. O. Box 836,

Pine Brook, NJ 07058-0836, U.S.A.
Toll Free: 1-800-ANRITSU (267-4878)
TEL: +1-973-227-8999

FAX: +1-973-575-0092

ANRITSU COMPANY

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

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

FAX: +1-407-330-2018

ANRITSU COMPANY

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

GA 30022, U.S.A.

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

FAX: +1-678-566-1776

¢ Uruguay

CABONORTE S.A.

Colonia 1900, Esc. 603, Montevideo,
Uruguay

TEL: +598-2-430522

FAX: +598-2-418594

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

TEL: +58-2-793-2322

FAX: +58-2-793-3429
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* Austria

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

TEL: +43-1-81155140

FAX: +43-1-81155180

¢ Belgium

ANRITSU GmbH

Grafenberger Allee 54-56, 40237
Duasseldorf, Germany

Local phone: 0800-90001 (toll free)

TEL: +40-211-96855-C

FAX: +49-211-96855-55

+ Bulgaria

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

bl. 96/6/14, BG-1408 Sofia, Bulgaria

TEL: +359-2-958-1245

FAX: +359-2-958-1698

* Croatia

ELSINCO REPRESENTATION OFFICE
ZAGREB

Korculanska 3A, HR-10000 Zagreb,
Croatia

TEL: +385-1-618-1448

FAX: +385-1-618-1449

* Czech Republic

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

TEL: +420-2-4149-0147

FAX: +420-2-4447-2169

ELSINCO PRAHA SPOL S.R.O.
(BRNO BRANCH OFFICE)
Strma 19, CZ-616 00 Brno, Czech
Republic

TEL: +420-5-4142-7211

FAX: +420-5-4142-7219

¢ Denmark

ANRITSU AB

(DENMARK BRANCH OFFICE)
Tonsbakken 10, DK 2740, Skovlunde,
Denmark

TEL: +45-44502160

FAX: +45-44502170

* Finland

ANRITSU AB

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

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

ANRITSU S.A.

9, Avenue du Québec Z.A. de
Courtaboeuf, 91951 Les Ulis Cedex,
France

TEL: +33-1-60-92-15-50

FAX: +33-1-64-46-10-65

ANRITSU S.A.

(TOULOUSE OFFICE)

Bureau de Toulouse Région Centre Sud
Ouest, France

TEL: +33-5-62070484

FAX: +33-5-62070668

ANRITSU S.A.

(TOULON OFFICE)

Bureau de Toulon Région Centre Sud Est,
France

TEL: +33-4-94040264

EAX: +23.4.040A0P865
FAX +33-4-04040260

ANRITSU S.A.

(RENNES OFFICE)

Bureau de Rernines Région Cuest, France
TEL: +33-2-99521214

FAX: +33-2-99521224

* Germany

ANRITSU GmbH

Grafenberger Aliee 54-56, 40237
Dusseldorf, Germany

TEL: +49-211-96855-0

FAX: +49-211-96855-55

ANRITSU GmbH

(SALES CENTER SOUTH)

An der Steinernen Brlicke 1, 85757
Karlsfield, Germany

TEL: +49-8131-3825-0

FAX: +49-8131-3825-95

* Greece

KOSTAS KARAYANNIS SA

58 Kapodistriou str, GR-142 35 Nea lonia,
Athens, Greece

TEL: +30-1-680-0460-4

FAX: +30-1-685-3522

¢ Hungary

ELSINCO BUDAPEST KFT

Pannodnia utca 8. IV/I., H-1136 Budapest,
Hungary

TEL: +36-1-339-0000

FAX: +36-1-339-4444

¢ Ireland

PEMA LTD.

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

FAX: +353-42-72376

* Jtaly

ANRITSU S.p.A.

Via Elio Vittorini, 129, 00144 Roma EUR,
Italy

TEL: +39-06-509 9711

FAX: +39-06-502-24-25

ANRITSU S.p.A.

(Milano OFFICE)

C.D. Colleoni, Via Paracelso, 4 20041
AGRATE B.ZA (Mi), ltaly

TEL: +39-039-605-7021

FAX: +39-039-605-63-96

¢ Netherlands

C.N.ROOD BV

Blauwroodlaan 280 2718 SK Zoetermeer,
The Netherlands

TEL: +31-79-360 00 18

FAX: +31-79-362-81-90

* Norway

ANRITSU AB

(NORWAY BRANCH OFFICE)
Leangbukta 40 1370 Asker, Norway
MAIL: Postboks 188, 1371 Asker, Norway
TEL: +47-66-901190

FAX: +47-66-901212

¢ Poland

ELSINCO POLSKA SP. 2.0.0

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

FAX: +48-22-832-2238

¢ Slovakia

ELSINCO SLOVENSKO S.R.O
Kudlakova 4, SK-844 15 Bratislava,
Slovakia

TEL: +421 7 6428 41 65

FAX: +421 7 6428 44 54

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

* Slovenia

ELSINCO D.O.O.

Dalmatinova 2, SI-1000 Ljublijana,
Siovenia

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

FAX: +386-61-317-397

* Spain

ANRITSU ELECTRONICA, S.A.

Europa Empresarial Edificio Londres.
Planta 1. Oficina 6 C/ Playa de Liencres, 2
28230 Las Rozas. Madrid, Spain

TEL: +34-91-6404460

FAX: +34-90-6404461

* Sweden

ANRITSU AB

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

TEL: +46-8-534-70700

FAX: +46-8-534-70730



* Switzerland

GIGACOMP AG

Gewerbezone Laetti CH-3053
Muenchenbuchsee, Switzerland
TEL: +41-31-868-44-55

FAX: +41-31-868-44-50

» United Kingdom

ANRITSU LTD.

200 Capability Green, Luton, Bedfordshire,
LU1 3LU, United Kingdom

TEL: +44-1582-433200

FAX: +44-1582-731303

ANRITSU LTD.
(MANCHESTER OFFICE)

Landmark House, Station Road, Cheadie
Hulme, Cheshire SK8 7BS, United
Kingdom

TEL: +44-161-488-499

FAX: +44-161-486-9064
ANRITSU LTD.

1230 Aztec West, Aimondsbury, Bristol
BS12 4SG, United Kingdom

TEL: +44-1454-615252

FAX: +44-1454-618017

ANRITSU LTD.

(LIVINGSTON OFFICE)

Unit 1, Knightsridge Industrial Estate,
Turnbull Way, Knightsridge,

Livingston EH54 8RB, United Kingdom
TEL: +44-1506-436111

FAX: +44-1506-436112

ANRITSU LTD.

(HERTS OFFICE)

Rutherford Close, Stevenage, Herts SG1
2EF, United Kingdom

TEL: +44-1438-740011

(&)

FAX: +44-1438-740202

¢ Australia

ANRITSU PTY LTD.

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

TEL: +61-3-9558-8177

FAX: +61-3-9558-8255

ANRITSU PTY. LTD.

(SYDNEY BRANCH OFFICE)
Suite 21/1A Ashiey Lane,
Westmead NSW 2145, Australia
TEL: +61-2-9635-0800

FAX: +61-2-9635-0899

* Bahrain

BASMATECH

P. O. Box 5701, Manama, Bahrain
TEL: +973-273729

FAX: +973-725404

¢ China

ANRITSU COMPANY LTD.

(HONG KONG OFFICE)

Suite 719, 7/F, Chinachem Golden Plaza,
77 Mody Road, Tsimshatsui East,
Kowloon, P.R. China

TEL: +852-2301-4980

FAX: +852-2301-3545

ANRITSU COMPANY LTD.

(BEIJING OFFICE)

Room No. 1515, Beijing Fourtune Building,
5 Dong-San-Huan-Bei-lu, Chao-Yang
District, Beijing 100004, P.R. China

TEL: +86-10-6590-9230 to 9234

FAX: +86-10-6590-9235

ANRITSU COMPANY LTD.

(SHANGHAI OFFICE)

No. 511, Shanghai Jing Tai Building, No.
.

58 Mao Ming Non Road, Shanghai, P.R.

China
TEL: +86-21-6415-5137 10 5138
FAX: +86-21-8472-6677

ANRITSU COMPANY LTD.
(GUANGZHOU OFF!CE)

Room 3008-9, 7/F 30/F., Dongshan Plaza,
69 XianLie Zhong Road, Central,
Guangzhou 510095, P.R. China

TEL: +86-20-8732-2231

FAX: +86-20-8732-2230

ANRITSU COMPANY LTD.
(CHENGDU OFFICE)

Block E, 26/F., New Times Square (Xin
Shi Guang Chang), No. 42, Wen Wu Lu,
XinHua Street Chengdu, 610017, P.R.
China

TEL: +86-28-651-0011, 0022, 0033
FAX: +86-28-651-0055

ANRITSU COMPANY LTD.

(XI'AN OFFICE)

No. 2104, Hua Yuan Building Gao Xin
Road Il, High-Technic Development Zone,
Xi'an 710075, P.R. China

TEL: +86-29-8484465, 8479813, 8472712
FAX: +86-29-8484455

ANRITSU COMPANY LTD.
(SHENZHEN OFFICE)

Room 1505, Building A, World Trade
Plaza,

Fuhong Rd., Shenzhen 518033, P.R.
China

TEL: +86-755-366-2848, 2847

FAX: +86-755-366-2849

ANRITSU COMPANY LTD.
(CHONGQING OFFICE)

Unit 9, 3F, Chongging Marriott Hotel Office
Tower, Chongging 400010, P.R. China
TEL: +86-23-6383-0218, 0228

FAX: +86-6383-0238

Anritsu Electronics (Shanghai)
CO.,LTD. (SERVICE OFFICE)

2F, Room B, 52 Section Factory Building
No.516 Fu Te Road (N)

Waigaoquiao Free Trade Zone

Pudong, Shanghai 200131, P.R. China
TEL: +86-21-5868-0688

ANRITSU COMPANY LTD.

(SHENYANG OFFICE)

Room 2-185, City Plaza Shenyang

206 Nanjing North Street, Heping District
Shenyang 110001 P.R. China

TEL: +86-24-23341178 / +86-24 23341799
FAX: +86-24-23342838

ANRITSU COMPANY LTD.

(WUHAN OFFICE)

ZhongNan Plaza A1803

No.9 ZhongNan Road, WuChang District
WuHan HuBei 430072 P.R. China

TEL: +86-2787713355

FAX: +86-2787713366

* Cyprus

CHRIS RADIOVISION LTD.

23 Crete Street, T.T. 1061

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

FAX: +357-2-765177

* Egypt

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

TEL: +20-2-3368095

FAX: +20-2-3385799

e Indonesia

PT. SUBUR SAKTI PUTERA

Graha Astri Aniela Angun, JI. Tanah
Abang I11/15, Jakarta 10160, indonesia
TEL: +62-21-352-4828

FAX: +62-21-352-4831

e Israel

TECH-CENT LTD.

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

TEL: +972-36-478563

FAX: +972-36-478334

* Korea

ANRITSU CORPORATION LTD.

(SEOUL OFFICE)

14F Hyun Juk Bldg. 832-41, Yeoksam-
dong, Kangnam-ku, Seoul, 135-080, Korea
TEL: +82-2-553-6603

FAX: +82-2-553-6604 to 6605

ANRITSU CORPORATION LTD.
(DAEJEON OFFICE)

Room1503, Dong-a Officetel 538-8,
Bangmyung-Dong, Yusong-gu, Taejeon,
305-301, Korea

TEL: +82-2-828-7783

FAX: +82-2-828-7785

ANRITSU CORPORATION LTD.
(SERVICE CENTER)

8F Samwon-Bldg, 1329-8, Seocho-Dong,
Seocho-Ku, Seoul, 137-070, Korea

TEL: +82-2-581-6603

FAX: +82-2-582-6603
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¢ Kuwait

TAREQ COMPANY

P.O. Box 20506 Safat, 13066 Safat,
Kuwait

TEL: +965-431-0615

FAX: +965-431-4085

* Malaysia

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

Selangor Darul Ehsan, Malaysia

TEL: +60-3-753-8400

FAX: +60-30-757-7871

¢ Morroco
SEDEL
24, 26, Bd, Resistance, Casablanca,

Marraco
410140, 010

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

* Nepal

BR INTERNATIONAL PVT. LTD.

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

TEL: +977-1-224-706

FAX: +977-1-227-956

* New Zealand

NILSEN TECHNOLOGIES
(AUCKLAND OFFICE)

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

FAX: +64-9-309-2968

NILSEN TECHNOLOGIES
(WELLINGTON OFFICE)

35 Ulric Street, Plimmerton Wellington,
New Zealand

TEL: +64-4-233-9116

FAX: +64-4-233-8366

* Oman

NATIONAL PROJECTS AND
TECHNOLOGY COMPANY L.L.C

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

TEL: +968-793741

FAX: +968-796158

¢ Pakistan

AETCO

Zia Chambers, 25-Mcleod road, Lahore
54000, Pakistan

TEL: +92-42-7221716, 7311035

FAX: +92-42-7221456

SUPERIOR ELECTRONICS
ASSOCIATED

B-98 Block H, North Nasimabad,
Karachi-33, Pakistan

TEL: +92-21-613655
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¢ Philippines

SALRITSU INTERNATIONAL TRADING
CORPORATION

5QB ODC International Plaza
Condominium, 219 Salcedo St., Legaspi
Village, Makati City 1229, Philippines
TEL: +632-816-2646, 893-8998

FAX: +632-815-0986

¢ Qatar

QATAR COMMUNICATIONS LTD.
P. O. Box 2481, Doha Qatar

TEL: +974-4-424347

FAX: +974-4-324777

* Saudi Arabia
A. RAJAB & A. SILSILAH & CO.
P. O. Box 203, Jeddah 21411, Saudi

Arabia
TEL: +966-2-6610006
FAX: +966-2-6610558
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MARKETING CO.

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

TEL: +966-3-887-0218

FAX: +966-3-887-0268

* Singapore

ANRITSU PTE. LTD.

10, Hoe Chiang Road #07-01/02, Keppel
Towers, Singapore 089315

TEL: +65-6282-2400

FAX: +65-6282-2533

¢ South Africa

ETECSA (PTY) LTD.

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

TEL: +27-11-787-7200

FAX: +27-11-787-0446

* Sri Lanka

INFOTECHS LIMITED

441, Alwitigala Mawatha, Colombo,
Sri Lanka

TEL: +94-1-598237

FAX: +94-1-598112

¢ Taiwan

ANRITSU COMPANY, INC.

(TAIPEI OFFICE)

6F, 96, Sec. 3, Chien Kou North Road,
Taipei, Taiwan

TEL: +886-2-2515-6050

FAX: +886-2-2509-5519

ANRITSU COMPANY, INC.
(HSINCHU OFFICE)

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

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

e Thailand

JASMINE TELECOM SYSTEMS CO.,
LTD.

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

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

FAX: +66-2-962-2521

* Turkey

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

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

TEL: +90-216-4144758

FAX: +90-216-4144762

TEST

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

TEL: +90-312-419-3688

FAX: +90-312-419-4099

e United Arab Emirates
UTMOST ELECTRONICS TRADING
L.L.C.

(ABU DHABI BRANCH)

P. O. Box: 41175, Abu Dhabi,

United Arab Emirates

TEL: +971-2-6458909

FAX: +971-2-6458907

¢ Vietham

SYSTEM & TECHNOLOGIES VETNAM
LTD.

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

TEL: +84-48.264.728

FAX: +84-49.344 111

¢ Zimbabwe

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

TEL: +263-4-494928

FAX: +263-4-494927

e Japan

ANRITSU CORPORATION
5-10-27 Minami-azabu, Minato-ku,
Tokyo 106-8570, Japan

TEL: +81-3-3446-1111

FAX: +81-3-3442-0235



