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WARNING

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

CAUTION

FOR CONTINUED FIRE PROTECTION REPLACE
ONLY WITH SPECIFIED TYPE AND RATED FUSE.
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Note 1;

1. The instrument is operable on a nominal voltage of 100 to 127 Vac or 200 to 250 Vac by changing
the connections on the power transformer taps as described in Note 3 below.

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

To operate on the other voltage, change the connections on the power supply transformer. The
plate on the rear panel indicating the voltage and current ratings should be changed to the
appropriate one. Order the plate from ANRITSU CORPORATION if needed.

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

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

**VaC ***A
100to 127V 3.15A
200t0 250V 1.6A

Note 2:

WARNINGs, CAUTIONs, Notes, and Explanatory footnotes are used in this manual. Their meanings
are given below:

WARNING: WARNING is used when there is a personal injury hazard.

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

Note: Note 1s used to provide information about exceptions, corrections, and
restrictions.

Explanatory footnote: Explanatory footnotes provide comments on the same page as the text,
figure or table. They are referenced by either an asterisk (*) or by
combination of an asterisk and numeral.



Note 3:
AC Line Power Supply Voltage Rating Change

The MG3631A/MG3632A have a power transformer with several taps so that a nominal AC line
voltage from 100 to 250 Vac can be used.

The change the AC supply voltage rating, change the wiring on the appropriate primary taps of the
power transformer as follows:

When the Option 01, 02, or 03 installed, also change the wiring of the reference-oscillator
transformer for the option.
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HISTORY OF MODIFICATIONS

(MG3631A/MG3632A Ser.) SEP. 24 92
DESCRIPTION
ITEM Applicable
Before Modification After Modification Serial No.
P.3-73 A2-A7 OUTPUT Circuit Diagram
(33W32422 4/5)
R282 178 R282 332
R288 221 R288 332
p.3-83 A2-A12 MODULATION CIRCUIT
DIAGRAM (33W32428 4/4)
C118 3p C118 b5p
P.6-486 Parts List of: A2-A7 OUTPUT
(34W99303 46/48,47/48)
R282 METAL FILM RESISTOR R282 METAL FILM RESISTOR
NRN1/4C4178Q D NRN1/4C4332Q D
178Q,+0.5%,1/4W 332Q,+0.5%,1/4¥W
R288 METAL FILM RESISTOR R288 METAL FILM RESISTOR
NRN1/4C4221Q D NEN1/4C4332Q D
221Q,+0.5%,1/4¥W 332Q,+0.5%,1/4W
P.6-49 Parts List of: A2-Al2
MODULATION (34W99309 6/15)
C118 CER CAP, CC732CJ1H030C {118 CER CAP, CC732CH1HO50D
3pF,50V, = 0.25pF 5pF, 50V, = 0.5pF
From
MT11185
(MG36314)
MT18396
(MG36324)
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(MG3631A/MG3632A Ser.) NOV. 11 ’92
DESCRIPTION
ITEM Applicable
Before Modification After Modification Serial No.
P.3-66 A2-A6 MAIN LOOP Circuit
Diagram (33W32421 1/3)
C17 17p C17 #6p
P.6-30 Parts List of: A2-A6 MAIN LOOP
(34W99302 1/19)
C17 CER CAP CC732CH1HO70D C17 CER CAP CC732CH1HO60D
7pF,50V,£0.5pF 6pF,50V, £0.5pF
From
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(MG36324)




SECTION 1
GENERAL

This service manual explains maintenance, operation procedures, calibration and performance tests
for the MG3631A/MG3632A Synthesized Signal Generator.

This service manual is composed of SECTION 1 to SECTION 6; whose details are summarized
below:

SECTION1 GENERAL:

This section deseribes the composition of the service manual.

SECTION 2 CIRCUITRY:

This section explains the operation of the circuits and the role of each unit.

SECTION3 TROUBLESHOOTING AND REPAIR:

This section explains how to locate and repair faults if any abnormalities occurs.

SECTION4 ADJUSTMENT:

This section explains the overall adjustments after troubleshooting for the main frame and the
signal processor RF unit.

SECTIONS5 MECHANICAL CONFIGURATION:

This section explains procedures for replacing malfunctioning mechanical parts.

SECTION 6 REPLACEABLE PARTS:

This section explains how to order electrical components and gives the PC board numbers.
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SECTION 2
CIRCUITRY

2.1 Outline

Table 2-1 and Figs. 2-1 to 2-17 describe the functions of each circuit and show the block diagrams,
respectively.

Note: The circuit names and the related drawing numbers are listed on Table 3-4 in paragraph

3.5.
Table 2-1 Outline of Circuitry
A No. Name Description
Al PANEL UNIT Displays output frequency, output level, modulation factor
and setting mode.
In addition, sends key-input data.

Al-Al1 | PANEL1 Receives data for panel display and drives panel LEDs as
well as analyzes and sends key-input data.

Al-A2 |PANEL2 Mounts panel display and panel keys.

A2 SG UNIT Generates output signal and varies the level.
Also includes DC power-supply and control circuits.

A2-A1 |BUFFER Distributes DC power and control data signal to each
circuit.

A2-A2 |REFERENCE Circuit containing a 10-MHz reference crystal generator.

A2-A3 |FMVCO A VCO circuit outputs 20 MHz signal that is divided by 2,
resulting in a 10 MHz signal which is used for frequency
modulation.

A2-A4 |LFSYNTHE The A2-A4 LF SYNTHE circuit synthesizes low-order
frequencies of 10 Hz to 1 MHz and outputs frequencies of 10
MHz to 20 MHz (in 5 Hz steps).

A2-A5 |20 MHzSTEP This circuit outputs a 620 to 940 MHz (in 20 MHz steps)
signal to the A2-A6 MAIN LOOP circuit, in addition to a
constant frequency signal of 110 MHz used for frequency
modulation. In addition, it outputs a 720 MHz signal to the
A2-A7 OUTPUT circuit when the output frequency of the
MG3631A/MG3632A is 0 to 130 MHz.




Table 2-1 Outline of Circuitry (Continued)

A No.

Name

Description

A2-A6

MAIN LOOP

This circuit generates a signal of 520 to 1040 MHz (in 5 Hz
steps). The frequency of this signal depends on the 620 to
940 MHz (in 20 MHz steps) signal and the 110 MHz signal
(used for frequency modulation) from the A2-A5 20 MHz
STEP and the 10 to 20 MHz (in 5 Hz steps) signal from the
A2-A4 LF SYNTHE.

A2-AT

OUTPUT

This circuit generates a 0.1 to 2080 MHz (in 10 Hz steps)
signal whose frequency depends upon both the 520 to 1040
MHz (in 5 Hz steps) signal from the A2-A6 MAIN LOOP
and the signal from the AT1 Programmable ATT.

The output level is controlled by an ALC circuit to remain
in the 0 to —~5 dBm range (in 0.1 dB steps).

A2-A10

ATT DRIVE

This circuit is composed of a driver circuit for switching the
5-dB step programmable ATT with a maximum attenua-
tion of 135 dB according to the output level setting, and the
Reverse Power Protector (RPP) control circuit.

A2-A12

MODULATION

This circuit generates the low-frequency sinewave
modulation signal for AM/FM modulation. At amplitude
modulation (AM), the modulation signal is supplied to A2-
A7 OUTPUT,; at frequency modulation (FM), it is supplied
to A2-A3 FM VCO.

In addition, the ALC reference signal is also generated here
and supplied to A2-A7 OUTPUT to set the output level.

A2-A13

POWER SUPPLY

The AC power signal from the power transformer is
rectified, smoothed and stabilized; and then the generated
DC power is supplied to each circuit.

A2-Al14

CPU

This circuit is composed of the CPU, memories, and
memory back-up battery for making-up one part of the
control circuits.

A2-A15

INTERFACE

This circuit is composed of the I/O interface, GP-IB
interface and power-fail detection circuit for making-up one
part of the control circuits.
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2.2 Circuit Description of Each Unit
2.2.1 A1 PANEL UNIT n

The block diagram of the A1 PANEL UNIT is shown in Fig. 2-1.

The A1 PANEL UNIT is mounted on the front panel, and is composed of two PC boards: Al-Al
PANEL 1, and A1-A2 PANEL 2.

2.2.2 A1-A1PANEL1 n

This circuit is composed of a shift register for lighting the LEDs based on the display data sent from
A2-A14 CPU and A2-A15 INTERFACE, as well as the alarm buzzer.

2.2.3 A1-A2 PANEL 2 n

This circuit lights the LEDs according to the LED-driver signals supplied from A1-Al1 PANEL 1.
The all LEDs are drived by the static lighting method.

In addition, it converts the panel-key matrix signal to serial data, and sends it to A2-A14 CPU and
A2-A15INTERFACE via A1-A1 PANEL 1.
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2.2.4 A2 SGUNIT H

The block diagram of the A2 SG UNIT is shown in Fig. 2-2. The A2 SG UNIT contains all circuits
excluding the front panel.

2.2.5 A2-A1 BUFFER n
A2-A1 BUFFER supplies the DC power produced by A2-A13 POWER SUPPLY to each PC board.
In addition, it distributes the control signals produced by A2-A15 INTERFACE to each PC board.
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2.2.6 A2-A2 REFERENCE
The block diagram of A2-A2 REFERENCE is shown in Fig. 2-3.

A2-A2 REFERENCE is composed of a 10 MHz TCXO, a 10-MHz crystal filter, an external-
reference-signal detection circuit, and an internal/external reference-signal switching relay.

When there is no external reference signal, the 10 MHz TCXO signal is connected to the crystal
filter.

When there is an external reference signal, the relay is operated by the detection circuit to connect
the external reference signal to the crystal filter.

The output of the erystal filter is supplied to A2-A5 20 MHz STEP as the reference signal.

2-11
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2.2.7 A2-A3FM VCO n
The block diagram of A2-A3 FM VCO is shown in Fig. 2-4.

A2-A3 FM VCO is composed of a 20-MHz oscillation frequency VCO, a PLL circuit to synchronize
the signal to the 10-MHz reference signal, an attenuator that changes the level of the FM
modulation signal according to the frequency range and FM deviation, and a 1/2 divider that
converts 20 MHz to 10 MHz.

In CW mode, the 20-MHz VCO generates a CW signal synchronized to the 10-MHz reference signal;
this signal is converted to 10 MHz by the 1/2 divider, and supplied to A2-A5 20-MHz STEP.

In AC FM mode, the modulation signal is superimposed on the PLL-circuit PD (phase detector), and
the FM modulated signal is generated from the 20-MHz VCO.

In DC FM mode, the PLL-circuit PD output is set to OFF and then the 20-MHz VCO operates in the
unlocked condition to enable a DC frequency modulation.

Figure 2-5 shows the FM VCO circuit control in each mode.

2-15
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2.2.8 A2-A4 LF SYNTHE n
The block diagram of A2-A4 LF SYNTHE is shown in Fig. 2-6.

A2-A4 LF SYNTHE is the circuit that generates the 10 to 20 MHz signal synchronized to the 10
MHz reference signal in 5 Hz steps.

Two PLL circuits are used here: the PLL circuit (LF1) for generating the 64 to 79.992 MHz (in 8 kHz
step) signal, and the PLL circuit (LF2) for generating the 40 to 80 MHz (in 20 Hz step) signal using
the interpolating signal of 1/400-divided LF1 output signal.

The LF2 output signal is 1/4-divided to generate 10 to 20 MHz (in 5 Hz step) signal and then
supplied to A2-A6 MAIN LOOP.

The output signal frequency of LF1 and LF2 corresponding to the output frequency is shown in Fig.
2-7.
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2.2.9 A2-A5 20 MHz STEP m
The block diagram of A2-A5 20 MHz STEP is shown in Fig. 2-8.

The 620 to 940 MHz signal (in 20 MHz step) based on the 10 MHz reference signal, and the CW or
FM modulated 110 MHz signal are generated at A2-A5 20 MHz STEP. These two signals are
supplied to A2-A6 MAIN LOOP.

In addition, the 720 MHz signal (used as the beat-band local signal by A2-A7 OUTPUT) is generated
here.

Table 2-2 lists the frequencies of the A2-A5 20 MHz STEP output signal corresponding to the output
frequencies.
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Table 2-2 Frequency Setting of A2-A5 20 MHz STEP

Le-¢

Basic-band frequency F gyt 20 MHz STEP Output frequency | | Basic-band frequency F gyt 20 MHz STEP Output frequency
[MHz] [MHz] Joutputfrequency [MHz] synthesis [MHz] [MHz] |output frequency [MHz] synthesis
520 =Foyr< 530 620 720 — (20X 5) 780 =Foyur< 790 880 840+ (20X 2)
530 =Foyr< 540 660 720 — (20X 3) 790 =Foyr< 800 700 720—(20X1)
540 =Four< 550 640 720— (20X 4) 800 =Foyr< 810 680 720—(20X2)
550 =Four< 560 680 720 — (20 X 2) 810 =Foyr< 820 720 840 — (20X 6)
560 =Foyr< 570 660 720— (20X 3) 820 =Foyr< 830 700 720— (20X 1)
570 =Four< 580 700 720 — (20X 1) 830 =Foyr< 840 740 840—(20%5)
580 =Foyur< 590 680 720 — (20 X 2) 840 =Foyr< 850 720 840 — (20X 6)
590 =Foyr< 600 720 840 — (20X 6) 850 =Foyr< 860 760 840 — (20X 4)
600 =Foyr< 610 700 720 — (20X 1) 860 =Foyr< 870 740 840—(20X5)
610 =Four< 620 740 840 — (20X 5) 870 =Foyr< 880 780 840— (20X 3)
620 =Foyur< 630 720 840 —(20X6) 880 =Foyr< 890 760 840 (20X 4)
630 =Four< 640 760 840 — (20X 4) 890 =Four< 900 800 840 — (20X 2)
640 =Foyr< 650 740 840 — (20X 5) 900 =Four< 910 780 840— (20X 6)
650 <Four< 660 780 840 — (20X 3) 910 =Foyr< 920 820 840 — (20X 1)
660 =Foyur< 670 760 840 — (20X 4) 920 =Foyr< 930 800 840—(20X2)
670 =Fgur< 680 800 840 — (20X 2) 930 =Four< 940 840 720+ (20X 6)
680 <Four< 690 780 840 — (20X 3) 940 =Foyr< 950 820 840—(20X1)
690 =Foyr< 1700 820 840— (20X 1) 950 =Foyur< 960 860 840+ (20X 1)
700 =Foyr< 710 800 840 — (20X 2) 960 =Foyr< 970 840 720+ (20 X 6)
710 EFour< 720 840 720+ (20 X 6) 970 =Foyr< 980 880 840+ (20X 2)
720 =Four< 1730 820 840—(20X 1) 980 =Foyr< 990 860 840+ (20X 1)
730 =Four< 740 860 840+ (20X 1) 990 =Foyr< 1000 900 840+ (20 X 3)
740 =Foyr< 750 840 720+ (20 X 6) 1000 =Foyr< 1010 880 840+ (20X 2)
750 =Four< 1760 380 840+ (20X 2) 1010 =Foyr< 1020 920 840+ (20X 4)
760 =Foyur< 770 860 840+ (20X 1) 1020 =Foyr< 1030 900 840+ (20X 3)
170 =Four< 1780 900 840 +(20X 3) 1030 =Foyr= 1040 940 840 + (20X 5)
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2.2.10 A2-A6 MAIN LOOP m

The block diagram of A2-A6 MAIN LOOP is shown in Fig. 2-9.

At A2-A6 MAIN LOOP, the 10 MHz and 10 to 20 MHz (in 5 Hz step) signals from A2-A4 LF
SYNTHE, and the 110 MHz and 640 to 920 MHz (in 20 MHz step) signals from A2-A5 20 MHz STEP

are used to synthesize the 520 to 1040 MHz signal (in 5 Hz step) of the basic band.

The frequency range is covered with the two bands (520 to 739.999995 MHz and 740 to 1040 MHz)

here using the two respective VCOs.

Table 2-3 lists the frequencies of the A2-A6 MAIN LOOP output signals corresponding to the output

frequencies.
Table 2-3 A2-A6 MAIN LOOP Frequency Settings
Output frequency (Fo) A2-A6 MAIN LOOP output frequency (Fmain)
Fo < 130 MH:z Fmain = Fo + 720 MHz

130 MHz = Fo < 260 MHz

Fmain = Fo X 4

260 MHz = Fo < 520 MH:z

Fmain = Fo X 2

520 MHz = Fo = 1040 MHz

Fmain = Fo

1040 MHz < Fo

Fmain = Fo/2




2.2.11 A2-A7 OUTPUT m
The block diagram of A2-A7 OUTPUT is shown in Fig. 2-10.

The basic band signal (520 to 1040 MHz, in 5 Hz step) from A2-A6 MAIN LOOP is multiplied,
divided and beated-down to generate the final frequency range of 0.1 to 2080 MHz at A2-A7
OUTPUT.

This signal is amplified by a power amplifier, and the level is stabilized and controlled by an ALC
circuit to allow an output level range of — 20 to + 13 dBm with a resolution of 0.1 dB.

Amplitude modulation is also performed along with the level control by the ALC circuit.

The A2-A7 OUTPUT level diagram is shown in Fig. 2-11; the relationship between the output-level
set value and the power-amplifier output level is shown in Fig. 2-12.
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Note:

RPP (Reverse Power Protector), ete. so the actual power-

amplifier output level is about 2 to 4 dB larger than the

level in this figure.

Fig. 2-12 Relationship between Output-Level Set Values and Power-Amplifier Output Level



2.2.12 A2-A10 ATT DRIVE m
The block diagram of A2-A10 ATT DRIVE is shown in Fig. 2-13.

A2-A10 ATT DRIVE is a circuit that drives the attenuator relays based on the programmable-ATT
attenuation setting data in accordance with the output-level set values. Table 2-4 shows the
relationship between the output-level set values and the P-ATT setting.

In addition, A2-A10 ATT DRIVE also has a control circuit for the Reverse Power Protector (RPP).

When the detected voltage of a power sensor in the P-ATT rises above a fixed level, the comparator
and flip-flop circuit operate to drive the P-ATT section relays to open the P-ATT for protection.

The RPP is reset by a negative-logic pulse signal from A2-A15 INTERFACE.
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Table 2-4 P-ATT Setting
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2-39

Output level [dBm] aﬁerﬂ‘;‘x: (dE] 25:8 szdB 25ch ZSDdB 20dB | 10dB | 5dB
+13 to +2.1 0 - - - - - - -
+2 to 429 5 - - - - - - O
-3 to =79 10 - — - - - @) -
-8 to —12.9 15 - - - - - O O
—13 to —17.9 20 - - - - O - -
—18 to -—-22.9 25 O - - - - - -
—23 to —279 30 O - - - - - O
—28 to —329 35 O - - - - O -
—33 to —37.9 40 O - - - - O O
—38 to —42.9 45 O - - - O - -
—43 to —479 50 O O - - - - -
—48 to —52.9 55 O O - - - - O
—-53 to —57.9 60 O O - - - O -
—58 to —62.9 65 O O - - - O O
—63 to —67.9 70 O O - - O - -
—68 to —72.9 75 O @) O - - - -
—-73 to —T77.9 80 O O O - - - O
~78 to —829 85 O O O - - O -
—-83 to —87.9 90 O O O - @) O
—88 to —92.9 95 O O O - O - -
-93 to —97.9 100 @) O O O - - -
-98 to —102.9 105 O O O O - - O

-103 to —107.9 110 O O O O - @) -

—108 to —112.9 115 O @) O O - O @)

—113 to —117.9 120 O O O O O - -

—118 to —122.9 125 O O O @) O - O

—123 to —127.9 130 O O O O O O -

—128 to—143 135 O O O O O O O

O: ATT ON
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2.2.13 A2-A12 MODULATION
The block diagram of A2-A12 MODULATION is shown in Fig. 2-14.

A2-A12 MODULATION generates a low-frequency modulation signal for the AM and FM
modulation.

In addition, the ALC reference signal used by A2-A7 OUTPUT is also generated here.
A2-A12 MODULATION roughly is composed of the following four circuits.

(1) Internal modulation-signal generator circuit

The 400-Hz/1-kHz sine-wave modulation signals are obtained by dividing the output frequency of
the 16 MHz crystal oscillator by 1/40000 or 1/16000, and by removing the distortion with an LPF.

(2) External modulation-signal input circuit

The low-frequency external modulation signal (input to the front-panel MOD INPUT connector) is
terminated by a 600 Q resistor, and amplified by operational amplifiers.

AC/DC COUPLE switching is performed by a relay. In addition, X POLARITY switching is
performed by the 2nd-stage operational amplifier.

An appropriate level for the external modulation signal is determined by a peak detector and a level
comparator, and the results lit the level indicators on the front panel.

(3) Synthesis circuit for modulation signal

The internal and external modulation signals are combined based on the INT/EXT setting status of
the modulation signal, and the combined signal is input to a D/A converter for modulation-factor
setting.

(4) ALC-reference-signal generator circuit

The high-stable DC voltage is adjusted by a D/A converter (for setting the output level) and another
D/A converter (for calibrating the output level), and is supplied as the ALC reference signal to A2-
A70OUTPUT.

At amplitude modulation, the AM modulation signal is superimposed on the ALC reference signal.

2-40
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2.2.14 A2-A13 POWER SUPPLY m
The block diagram of A2-A13 POWER SUPPLY is shown in Fig. 2-15.

The AC voltages from the power transformer are rectified, smoothed and stabilized here; and the
following eight DC voltages are supplied to each circuit.

1. +5V-D Mainly for digital circuits

2. +5V-A Mainly for analog circuits

3. +3V For LEDs on A1 PANEL UNIT
4, +12V-M For driving P-ATT and fan, etc.
5. +12V-A For analog circuits

6. —-15V For AUX terminal

7. =12V For analog circuits

8. +24V For analog circuits
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2.2.15 A2-A14 CPU m A2-A15 INTERFACE
The block diagrams of A2-A14 CPU and A2-A15 INTERFACE are shown in Fig. 2-16.

A2-A14 CPU is composed of a 16-bit CPU, ROMs, RAMs, E2PROMs (for frequency-characteristics
calibration data), timer, and back-up battery. The RAMs are backed-up by a battery even if the
power is turned OFF.

A2-A15 INTERFACE is composed of interfaces for each circuit, a GP-IB interface, and a power-fail
detection circuit. The data transmission for each circuit uses the serial transmission method.
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2.2.16 A3 STD UNIT m ,A3-A1 STD POWER m (Options 01 to 03)
The block diagrams of A3 STD UNIT is shown in Fig. 2-17.

A3 STD UNIT is composed of a dedicated transformer, a rectifier, a 12 V three-terminal voltage
regulator, and a high-stable 10 MHz crystal oscillator.

The stability of the crystal oscillator depends on the option number.
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SECTION 3
TROUBLESHOOTING AND REPAIR

3.1 Introduction
This section explains how to troubleshoot the MG3631A/MG3632A when a fault occurs.

Paragraph 3.7 provides the flowcharts corresponding to the faulty symptoms for locating the faulty
point.

Paragraph 3.8 describes the special functions used for maintenance.



3.2 Checking and Replacing Parts
3.2.1 Explanation of identification markings on the PC board

Figure 3-1 shows a typical PC-board number (with revision number), PC-board name and test-point
name location.

PC-board name

A2-A =
/ Anritsu 2 = v vco % I b N
o 2 o~ Rlb
Qs Pizs Sulr37 1 J3 3 9 c14
.= i —
O|:| I:I ° r RI1 D D c1s :
w ® o
U] i = J manRNELF
c12 [Ire 39 :1‘ s
Ré& ha C17 LS
[ P — S LN — ) °
€10 a2 a3 a7
- - ) .

Y

RS R4

e Qg i ° N o llﬂ_—]m
&o cag g C34 g 8 T
[ | I Ol ”D
N EE Nl Q : DDE OL\ uz D
L ] == .- )
; b (8]
PC-board No. Revision No.

Fig. 3-1 PC-Board Identification Markings
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3.2.2 Notes on soldering
1.
2.
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3.2.3 Transistor and diode check
(1) Checking transistors mounted on the PC board

Transistors can be checked for acceptable quality in the operating state by measuring the base and
emitter potentials. The NPN-type silicon transistor has a base potential that is 0.6 or 0.7 V higher
than the emitter potential. In the PNP-type silicon transistor, the base is 0.6 or 0.7 V lower than the

Use an ordinary 30 to 40-watt pencil-type soldering iron.

Be sure to use an insulated soldering iron. The part may be damaged if an uninsulated soldering
ironis used.

When removing a soldered component from a circuit board or when soldering in a new
component, grasp the pins of the component being soldered with the tweezers to shunt the heat.

The tips of the pins of the major components are bent behind the PC board to ensure tight fit. To
remove a component, first straighten the tips of the pins and then remove the component.

emitter. Transistors are, therefore, faulty if these relationships are not satisfied.

(2) Checking transistors not mounted on the PC board

Transistors can be checked by measuring the resistances of the emitter, base, and collector with a
circuit tester. Standard values are given in Table 3-1. Note that this check should be performed with

measuring currents of less than 100 zA.

Table 3-1 Testing Transistors Not Mounted on the PC Board

Type of transistor

Connector Ohmmeter

Positive lead to

Negative lead to

Resistance to be
measured (ohms)

PNPsilicon Emitter, Collector | Base 1to10k
Emitter Collector Very high

NPN silicon Base Emitter, Collector |[1to10k
Emitter Collector Very high




(3) Checking diodes not mounted on the PC board

Diodes can be checked by measuring the directional resistances between the anode and cathode and
the cathode and anode. If the resistance between the anode and cathode (A-C) is high while the
resistance between the C-A is low when measured with an ohmmeter as shown in Fig. 3-2, the diode
is normal.

oo 0
R (kQ) K
_ N C
° A L
+ O

Example: 15953

(1) Between C-A

0 0
Y
g

_0—_

+ O

(2) Between A-C

Fig. 3-2 Diode Check
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3.2.4 Level check
The symbols used on the troubleshooting diagrams in this section have the following meanings.
+5dBm: The level measured by a spectrum analyzer terminated at 50 Q.

When removing a de component, serially connect a capacitor to the probe cable at the
place where the dc voltage is to be applied.

L +5dBm
f—
/ //,/ llll“l!u oofog

gl / Semi-rigid cable etc. 208 & @@ @O
2%

as probe )
Spectrum Analyzer

Fig. 3-3 Checking the Circuit with a Spectrum Analyzer

When a connector is used for measurement, its input level is the same as that which would occur if
the connector was removed and the signal was input to the spectrum analyzer.

5Vp-p: Measuring the level with an oscilloscope at high impedance. (>1 M{Q//10 pF)

H

S .
E s0% 5V /\/\/ @ @ Oscilloscope
CO: ‘ o 0 (=] o

Easie

Fig. 3-4 Checking with an Oscilloscope



3.3 Service Kits

Table 3-2 describes the composition of the service kits (sold separately). The ordering number for

service kits is 34Y100832.

Table 3-2 Service Kits (Sold separately)

Scans by ArtekMedia => 2009

(Units: mm)
No. Name Configuration Drawing No.
1 Extender HIF3-20PD-2.54R/HIF3BA-20D-2.54R-CL 44J95055D
Cable 1
Frel .
!
- I
L ! ]
I
|
§
>
o O 4
360
2  Extender PICD-26S-DT1-N/PICD-26P-DT4-N 349J100833
Cable 2
3
l
i
i
]
[}
|
[}
i
|
| 300 |
I T
3 Extender HRM202B HRM202B 449J25501K
Cable 3
Special 3D-2W
M ] T )
- i
e’ |
400
3-6



Scans by Artekmedia => 2009

Table 3-2 Service Kits (Sold separately) (Cont’d)

(Units: mm)

No. Name Configuration Drawing No.
4 Conversion HRM513S
adaptor 1
SMAJ-SMAJ 1270
64U
]
2}
5 Conversion HRM517
adaptor 2 33
SMAP-BNCJ \ ~36UNS-2B
e — e
& s
- n —1
Surface-to-surface diameter B
6 Adjustment
bar 1 _8:'.:_-__@———— e ]
— 26x0.4
7 Adjustment
bar 2
——— = - T ———

[ ] 1.2x0.65,1.4%0.75

[ ] }‘; O 26,27

8 Adjustment
bar 3

[ 110x09

O 1.93,2.0,2.6,2.65




Table 3-2 Service Kits (Sold separately) (Cont’d)

(Units: mm)

No. Name Configuration Drawing No.
9 Adjustment
bar 4
= =
]
1.8x0.4
16  Adjustment
bar 5
( = (1’.):—_—_ n
E |
- 45
11  Torque 34B35154
wrench

— 2

$22

o a3
é@i ® 2
oy 7
d;k - 178
) =) 00? /l-
i \
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Table 3-2 Service Kits (Sold separately) (Cont'd)

(Units: mm)

No. Name Configuration Drawing No.
12 Frequency 34Y100834
Response

Compensation D '
Software S

13 Carrying case 33B24396

3-9



3.4 Equipment Required for Troubleshooting and Repair

Table 3-3 describes the list of equipment required for troubleshooting and repair.

Table 3-3 Equipment Required for Troubleshooting and Repair

Instrument (Anritsu) Required Performance Characteristics
Frequency counter 10 Hz to 2.08 GHz
(MF1603A)

Spectrum analyzer 100 kHz to 2.08 GHz
(MS612A)
AC/DC voltmeter AC:250V,DC:. —30to +50V
Oscilloscope Up to 200 MHz
Power meter 100 kHz t0 2.08 GHz
(ML4803A, MA4601A) —20to +20dBm
Modulation analyzer 100 kHz to 2.08 GHz
(MS616B) AM90%, FM200 kHz
AF oscillator 10 Hz to 100 kHz

2 Vp-p/600 O

3-10

Scans by ArtekMedia => 2009



Scans by Artekmedia => 2009

3.5 Circuit References
All PC boards for the MG3631A/MG3632A have a code starting with “A” followed by a number.
‘Table 3-4 lists PC-board names with their A code.

Table 3-4 Circuit Names and Reference

Schematic “A" No. Name d?:gc::;:n Parts list PC board No.
No. No. No.
n MG3631A/MG3632A 33W32409 | 34W99290 —
n Al PANEL UNIT 33W32410 |34W99291 —
n Al-Al PANEL1 33W32411 | 34W99292 |322U11634a
n Al-A2 PANEL2 33W32412 | 34W99293 | 322U11634b
n A2 SG UNIT 33W32415 | 34W99296 —_
n A2-Al BUFFER 33W32416 |34W99297 |322U011638
A2-A2 REFERENCE 33W32417 |34W99298 |322U11642a
n A2-A3 FM-VCO 33W32418 | 34W99299 |[322U11642b
n A2-A4 LF SYNTHE 33W32419 | 34W99300 |332U32490
m A2-A5 20 MHz STEP 33W32420 |34W99301 |322U11640
m A2-AB MAIN LOOP 33W32421 |34W99302 |322U11642¢
m A2-AT OouTPUT 33W32422 | 34W99303 |322U11644
m A2-A10 ATT DRIVE 33W32426 | 34W99307 |332U32492
m A2-A12 MODULATION 33W32428 |34W99309 |322U11648
m A2-A13 POWER SUPPLY 33W32429 |34W99310 |332U32494

3-1




Table 3-4 Circuit Names and Reference {(Continued)

Schematic “A" No. Name d?airgc:Jai; Parts list PC board No.
No. No. No.
m A2-A14 CPU 33W32430 |34W99612 322U11646a
A2-A15 INTERFACE 33W32431 | 34W99613 322U11646b
(OPT 01) 34W99502
m A3 STD UNIT (OPT 02) |33W32501 |[34W99503 _
(OPT 03) 34W99504
m A3-Al S(gg,l?(?;}\t’fég) 33W32502 | 34W99505 342099750
A2-A12-A1 | AF OSC (OPT 04) 33W28823 |34W91051 342U91274

3-12
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3.6 Overall Troubleshooting
3.6.1 Outline of troubleshooting procedure

Figure 3-5 outlines the troubleshooting procedure.

Locate defective block.

® Power supply section
(paragraph 3.6.2)

® Control section
(paragraph 3.6.2)

e Qutput frequency
(paragraph 3.7.1)

& Output level
(paragraph 3.7.2)

® Modulation function
FM (paragraph 3.7.3)

AM (paragraph 3.7.4)

/

Locate the PC board requiring repair using
the troubleshooting flowchart for each
faulty function (paragraph 3.7).

Fig. 3-5 Outline of Repair Procedure

3-13



3.6.2 Locating the defective block
Use Fig. 3-6 to find the faulty block (power supply, control, etc.).

When using the flowchart in Fig. 3-6, note that if a block operates abnormally, then all subsequent
blocks will also operate abnormally.

No .
< Power supply block OK? ‘>—> Repair power supply block.
Yes
\4
No . .
< Control block OK? ‘>—> Send to Anritsu for repair.

lYes
Other defect.
Locate and repair other defect.
(Paragraph 3.7)

Fig. 3-6 Flowchart for Locating Defective Block

3-14
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(1) Checking DC power supply

The DC power supplies used by the instrument are generated by A2-A13 POWER SUPPLY. The
supply routes to each PC board are shown in Fig. 3-7. There are eight DC power supplies: +5 V-D,
+5V-A, +3V, +12V-M, +12V-A, —-15V, —12V, and +24 V.

When a fault is diagnosed in A2-A13 POWER SUPPLY,; first, check whether or not the DC fuses are
normal. Then, remove W1 and W12 from A2-A13-J2 and A2-A13-J4, respectively; and check that
there is no short circuits between each power-supply line of A2-A13-El to E8 and the chassis
ground.

After having confirmed that the output voltages of A2-A13-E1 to E8 are normal, reconnect W1 and
W12 to A2-A13-J2 and A2-A13-J4, respectively; and then confirm that normal DC voltages are
supplied to each section.

3-15
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Fig. 3-7 DC Power Supply Routes
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(2) Checking control section

The control section check is performed by the panel LED check and the panel status check at initial
setting, described below.

If there is a fault in the control section, repair cannot be performed easily because a detailed check of
the CPU data is required. Please return the instrument to Anritsu for repair.

(a) LED check
All the panel LEDs except the STBY LED light for about 3 seconds by the following key operation.
Key operation: [SHIFT] [0] [2] [0] [1]

(b) Initial-state check

The MG3631A/MG3632A is set in an initial state by the following key operation.
Key operation: [SHIFT] [0] [0] [0] [O]

Figure 3-8 shows the panel initial setting state.

Note: The panel memory contents are all erased when the above initialization is performed.

3-17



3.7 Overall Troubleshooting Flowchart n

This paragraph describes the methods for locating the faulty PC board by measuring the signals at
the connectors and terminals when the external covers and the internal shielded-case covers have
been removed from the MG3631A/MG3632A.

Note: In the flowcharts; it is assumed that A2-A13 POWER SUPPLY, A2-A14 CPU and A2-A15
INTERFACE are normal.

3-18
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JNrIESY) SYNTHESIZED SIGNAL GENERATOR MG3632A 100kHz-2080MH;

MEMORY MODULATION FREQUENC Y OUTPUT LEVEL
CUR DSPL CUR DSPL 4Bm
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MODULAT ION FREQUENC Y/MEMORY DATA ENTRY GUTPUT
INITIAL AM ——SOURCE— ~RESOLUTION ~INCRA ~RESOLUTION — ~INCR~
STATUS ON/OFF '\ """ MIX~  RESOLC KNOB INCR AFOPT) dB RECALL KNOB INCR  NORMAL
7
cL, (&) || (] (3] (3] [3] [l
RPP RESET
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| J [ I I I MOD MIX BELL DSPL EMF x SKIP
POWER RF OUTPUT
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oo Iumonv| I 0 | . ] +/- I H2/uV
(=] o O)
oL . SHIFT
Lo | [ =] [es]
6000
2Vp-p 500

Fig. 3-8 Initial Setting Parameter




3.7.1 Output frequency troubleshooting
Use a frequency counter to verify that the frequency setting and output frequency are the same.

The MG3631A/MG3632A standard frequency must be matched to the counter frequency, as shown
in Fig. 3-9, when measuring.

10 MHz
STD INPUT STD OUTPUT
MG3631A/MG3632A Frequency
OUTPUT INPUT counter
@) @)

Fig. 3-9 Setup for Troubleshooting Output Frequencies

3-20
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C o D

Y

520 to 1040 MHz RF QUTPUT
frequency OK?

Yes
\

frequency OK?

Yes

Y

0.1to 130 MHz RF OUTPUT
frequency OK?

Yes

Y

1040 to 2080 MHz RF QUTPUT
frequency OK?

< 130 to 520 MHz RF OUTPUT

>_No_>

1Yes

< Output Frequency normal

)

;NO @

>No_,.

A2-A7 OUTPUT m faulty

>N0 @

A2-A70UTPUT [ faulty

Fig. 3-10 Frequency Troubleshooting




®

/

< A2-A7-8 € OK? >l°——>

Yes

4
A2-A7 ouTPuT B faulty

|

A2-A6-8 @ OK? No ©

Yes
/

< A2-A6-10 @ OK? No ©

Yes

Y

A2-A6-9 @ OK? No ®

Yes

Y

A2-A6-13 @ OK? No ©

Yes

/
A2-A6 MAIN LoOP [ faulty

Fig. 3-10 Frequency Troubleshooting (Cont'd)
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©
y
< A2-A5-J2-1 Pin @ OK? >N°—> A2-A2 RereRENCE [ faurty
Yes
Y

A2-A5 20 Mtz STEP [ faulty

O

|

< A2-A4-8 @ OK? >N°—> A2-A5 20 MHz STEP m faulty

Yes
Y

A2-A4 LF SYNTHE [ faulty

®

< A2-A5-19 @ OK? >N°—> ®

Yes

Y
A2-A5 20 MHz sTEP [l faulty

Fig. 3-10 Frequency Troubleshooting (Cont’d)



®

|

< A2-A3-J1-6 Pin @ OK? >N°—> A2-A5 20 MHz STEP [ faulty

Yes
\

A2-A3 Fv veo [fffaurty

©
Y
< A2-A4-8 @ OK? >N°—> A2-A5 20 MHz STEP [ faulty
Yes
Y

A2-A4 LF SYNTHE [ faulty

@
Y
< A2-A7-9 @ OK? >N°—> A2-A5 20 MHz STEP [flY] faulty
Yes
\

A2-A7 oUTPUT [ faulty

Fig. 3-10 Frequency Troubleshooting (Cont'd)
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3.7.2 Outputlevel troubleshooting
Use a power meter to verify the power meter setting and output level are the same.

The power meter should be used to calibrate the output level of each frequency to be measured.

MG3631A/MG3632A ML4803A

OUTPUT INPUT

MA4601A

Fig. 3-11 Setup for Output Level Troubleshooting



( START

)

)

/

520 to 1040 MHz RF QUTPUT

level OK?

:NO @

A

Yes

]

130 to 520 MHz RF OUTPUT

level OK?

A2-A7 OUTPUT m faulty

\

Yes

y

1040 t0 2080 M
level OK?

Hz RF OUTPUT

No A2-A70UTPUT Y faulty

\

Yes

0.1to0 130 MHz
level OK?

RFOUTPUT

©

Yes

\

/\/\/\/\/\

Output level normal

>_,
>No_>
)

Fig. 3-12 OutputLevel Troubleshooting
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(in the frequency range except 520 No
to 1040 MHz) RF OUTPUT level OK?

Yes

y
A2-a7 ouTpuT [ faulty

< W20 @ level OK? >M—>©

lYes

AT1 or A2-A10 ATT DRIVE m
faulty

©

|

Yes

Y

A2-A7-8 @ OK? >N°—> A2-A6 MAIN LOOP [ faulty

< A2-A7-4 ® OK? No A2-A12 MODULATION [l faulty

Yes

Y
A2-A7 ouTPUT [} faulty

Fig. 3-12 Output Level Troubleshooting (Cont’d)



©

|

< A2-A7-9 @ ok?

)N°_>

Yes

\

A2-A7 ouTeuT [ faulty

A2-A5 20 MHZ STEP [ faulty

Fig. 3-12 Output Level Troubleshooting (Cont'd)
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3.7.3 FM troubleshooting

Use a modulation analyzer to verify that the frequency deviation setting and the actual output
frequency deviation are the same.

MG3631A/MG3632A MS616B
OUTPUT INPUT
O @)

Fig. 3-13 Setup for FM Troubleshooting



o

l

Source — 1kHz

FM deviation — 100 kHz

Y

RF-OUTPUT FM deviation

OK?
lYes

( FM circuit normal

®

|

< A2-A3-J1-1pin @ OK?

No

Yes

Y

< A2-A5-19 @ 0OK?

Yes

Y

A2-A6-9 @ OK?

No

FrT

lYes

A2-A6 MAIN LOOP [ faurty

>No @

A2-A12 MoDULATION [l faulty

A2-A3 Fv Feo [ faurty

A2-A5 20 MHz STEP [l faulty

Fig. 3-14 FM Troubleshooting
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3.7.4 AM troubleshooting

Use a modulation analyzer to verify that the AM depth setting and the actual output AM depth are
the same.

MG3631A/MG3632A MS616B

OUTPUT INPUT
O

Fig. 3-15 Setup for AM Troubleshooting



o

|

AMdepth —90%
Source - 1kHz

Y

< A2-A7-4 (@ OK?

>Nc_>

lYes

A2-A70uTPUT [ faulty

A2-A12 MODULATION [ faulty

Fig. 3-16 AM Troubleshooting
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- To A1 PANEL UNIT via troidal core and hole of front-panel shield plate. .

Fig. 3-17 PC-Board Allocation on Top Side of Housing
(A2 SG UNIT)
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(A2 SG UNIT)
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