/inritsu

SERVICE MANUAL

SPECTRUM ANALYZER

- MS710C/D/E/F

hpplicable Serial Nos.



CERTIFICATION

ANRITSU CORPORATION certifies that this instrument has been
thorocughly tested and inspected, and fcound toc meet published
specifications prior to shipping.

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

WARRANTY

A1l parts of this product are warranted by Anritsu Corporation
of Japan against defects in material or workmanship for a
period of one year from the date of delivery. 1In the event of
a defect occurring during the warranty period, Anritsu
Corporation will repair or replace this product within a
reasonable period of time after ncotification, free-of-charge,
provided that: it is returned to Anritsu; has not been
misused; has not been damaged by an act of God; and that the
user has followed the instructions in the operation manual.

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

This warranty 1is effective only for the original purchaser of
this product and is not transferable if it is resold.

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

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

Copyright @ 1986 by ANRITSU CORPORATION Printed in Japan.
All rights reserved. No part of this manual may be reproduced in any
farm without written permission of ANRITSU CORPORATION.



WARNING

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

CAUTION

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




BNC-TYPE CONNECTOR INSTALLATION

The BNC-type connector installation has been medified
as follows .

Before Modification | After Modification

Stud
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HISTORY DIFICATIONS
7 D8 JAIRHF KE8!
_—— DESCRIPTION Applicable
o . . o . Serial No.
Before Modification After Modification
P.6-25 Parts List: 722 IF BPF/AMP 1
(44wWB23950 6/16)
J3 CONNECTOR, J3 PLUG,(27DP~LP—1.5QEW—AA)
(27DP-LP-1.5W-201)
P.6-30 Parts List: Z24 LOCAL CONTROF
2 (44wW83952 1/5)
Cl0 CER, (CK924F1H1042) C1l0 ELECT, (CEQC4C1A101A)
C.1urF,+80/-20%,50V 10CUF,+20%,10V
C24 CER, (CK924F1E1042) C24 PLAST, (ECQ-V1IH105JW)
¢.1ur,+80/-20%,50V 1uF,+5%,50V
P.5-167/ Fig. 5-62 (2/3) Z24 LOCAL
(5~168 | CONTROL 2 Circuit Diagram
blank) | (43W33955 2/3}
cl10 ©¢.1 Cl0 100
P.6-35 Parts List: Z26 CPU BOARD
(44W83954 4/6)
R6 Not assigned R6 CF, {ARD25T272J)
2.7k, 5% ,1/4W
P.5-211/ Fig. 5-71 {(2/5) 226 CPU BOARD
(5-212 Circuit Diagram
blank)
43W33957 2/5 43W33957 2/5 M-1
P.6-36 Parts List: Z27 DISPLAY
CONTROL (44W83955 2/7)
C77 Y¥ot assigned C77 CER, (CK924C1H222-104M)
Note: 0 to 1 open
P.5-169/] Fig. 5-62 (3/3) Z24 LOCAL
(5-170 | CONTROL 2 Circuit Diagram
blank) | {43wW33955 3/3)
c24 0.1 cz24 1
P.5-237/| Fig. 5-82 (1/6) 227 DISPLAY
(5-238 | CONTROL Circuit Diagram
blank)

43W33958 1/6

43W33958 1/6 M-1

From MT97674




HISTORY OF MODIFICATIONS
(MS710C/D/E/F Ser.)

DESCRIPTION Applicable
ITEN Serial No
Before Modification After Modification '
P,5-2394 Fig. 5-82 (2/6) 227 DISPLAY
(5-240 | CONTROL Circuit Diagram
blank)
43W33958 2/6 M-1 43W33958 2/6 M-2
P.5-241/ Fig. 5-82 (3/6) Z27 DISPLAY
(5-242 | CONTROL Circuit Diagram
blank)}

43W33958 3/6 A=l

43W33958 3/6 M~ 2

FromMTS87674
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HISTORY OF MODIFICATIONS
(MS710C/D/E/F Ser.)

(44W83953 8/13)}

R 9 MF, (RN14K2E * D)
1k to 1.15k{,+0.5%,1/4W

R 9 MF, (RN24K2E * D)
909 to 1.15kQ,:0.5%,1/ﬂw

RIPTION
DESCRI O Applicable
ITEM Serial No
Before Modification After Modification )

P.5-147 | Fig.5-58 (3/6) Z22 IF BPF/AMP 1

Circuit Diagram (3/6)

(43W33953)

R125 68 k R125 22 k to 6B k
P.5-181 | Fig. 5-64 {(1/5) 7225 LOG/LIN AMP

DETECTOR Circult Diagram (1/5)

(43W33956)

R9 1.00 k to 1.15 k R 9 909 to 1.1% k
P.6-8 Parts List: 21 FRONT PANEL I

(44WB3921 2/4)

R 2 Var,MF, (RIJ-6P 1008) R 2 Var,MF, (RJ-65 100)

1008,1/2W 10082,1/2wW

P.6-26 | Parts List: 722 IF BPF/AMP 1

(44WB83950 12/16)

R125 CF, {ARD25T683J) R125 CF, (ARD2Z5T * J}

68k, +5%,1/4W 22k to 68k{,+5%,1/4wW
NOTE: *

P.6-33 Parts List: 225 LOG/LIN AMP DETECTOR

FromMT82668
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227 DISPLAY CONTROL
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SECTION 1

GENERAL

Configuration

This manual explains the troubleshooting and repair
procedures for the MS710C/D/E/F (called MS710[ ] hereafter)

Spectrum Analyzer. It contains the following contents:

Section 2 explains how to disassemble each part
necessary when checking a suspected faulty block. This
section also includes the parts list of mechanical

components.

Section 3 explains the entire signal flow for each
part based on the MS710[ ] block diagram, and provides the
basic knowledge required for MS710[ ] troubleshooting.

Section 4 explains how to locate a faulty block
according to the failure symptoms. This section also
contains the overall circuit diagram of the MS710[ ]

(interblock connection diagram).

Section 5 contains circuit diagrams and a detailed
description of each block (PC board). The voltages, signal
levels, and waveforms are explained at the check-points for
troubleshooting. The adjustment procedure for each block

is also included.

Section 6 explains the replaceable parts list and

precautions when ordering.

Parts/Block Indications

In this manual, each part (block) mounted on the
MS710{ ] is indicated by a part number (Z number) which is

commonly used in the explanations and drawings.

The connection part for each cable has the same J

number in the explanations and drawings in this manual.

1-1



In this manual, when two part numbers are indicated by

- {(214-728 for example), the number after the hyphen is a

smaller block number in the larger block indicated by the

number preceding the hyphen.

For example, Z14-Z8 indicates that the Z8 100 MHz REF

OSC PC board is mounted in the larger block Z14 (0 to 2 GHz

RF block).
z1l4 (0 to 2 GHz RF block) —— 28 (100 MHz REF 0SC)
4 +
larger block smaller block

Repair Precautions

(1)

(2)

Electrostatic charge

The MS710[ ] contains many components that are
subject to electrostatic damage, such as high-density
integrated circuits and super high-frequency

semiconductors with precision structures.

These are protected when they are mounted in the
MS710 [ ]; If a PC board is removed for repailr, take
preventive measures against electrostatic damage.
When soldering, use a soldering iron in which leakage

current is not applied to the tip.

CRT high voltage

Because some CRT peripheral circuits generate
dangerous high-voltage signals, be especially careful
when checking these circuits in their "live" state.

Do not remove the plastic protective panel that covers
the PC board of the Z30 CRT BIAS/X-Y AMP except when

checking this circuit.



1.4 Service Kits

The extender board, extender cable, and various
connector adapters are required for efficient
troubleshooting. These are provided in service kits and
are optionally available.

Table 1-1 Service Kit

Ordering No. Name Qty. Remarks
L 30cm .
= z
4493817228 Extender Cable 2, b
/ [

/:1?1-513—2.505,1\ DEI—SS—Z.EQ

449J81722C Extender Cable 2 ] Iy

zm-sp-z.sos;\ DF‘1-88—2.5R§




Table 1-1

Service Kit

(Continued)

Ordering No.

Name

Qty.

Remarks

493J81722D

Extender Cable

Fg 30cm "i

449J81722E

Extender Cable

b

1-2P-2.5DSA DFl—ZS—2.5R:j\\

449381722F

Extender Cable

30cmn

i)

ol
|

(]

ey

|

—

1§

\
/
.3

/éZl~12P—2.5DSA DF1—12S—2.5R§}\




Table 1-1 Service Kit (Continued)
Ordering No. Name Qty. Remarks
L 30cm ]
| =
449J81723A Extender Cable 3 ~
lll/ )
—
= =
2 PI-011-02M PI—Oll—O2F\
| 30cm ]
[~ -
49J81723B Extender Cable 3 .
/// —
] =
—J
74 —
é PI-011-05M PI—Oll—OSF\
30cm
| — e
[ 1
4497J81723F Extender Cable 2 i {E—]
[/ :]E:,
— | —
Iy i
4

PI-011-04M

PI-011-04F ;




Table 1-1 Service Kit (Continued)

Ordering No. Name Qty. Remarks
30cm
e
< =ésﬁ
449J81723G Extender Cable il ry )
—
—
—
7/ —
/ﬂPI-Oll—lZM PI-011-12F

| 30cm _]
449J81725A Extender Cable 3 [
1.5DXV
27DP-P-1.5 27DP-BJ-1.5
i 30cm
449J81725B Extender Cable 3 = L
i 1.5DXV \
27DP-LP-1,5 27DP-BJ-1.5\




Table 1-1 Service Kit (Continued)

Ordering No. Name Qty. Remarks
|'< 2m 3‘+
4493J81725C Extender Cable 2 . ( -
RG-58A/U
HRM-202B HRM-202B
: 50cm ]
449J81725D Extender Cable 2 == =
RG-58A/U
HRM-202B HRM-208B
No. 1305 BNC (J) —-UMJ 1
Adapter-2 =
o




Table 1-1 Service Kit {Continued)
Ordering No. Name Qty. Remarks
HIF3A-34D-2,54R
44374489C Flat Cable ]
|-‘—28cm—,-‘-28cm+—28r:m’|“28cm"‘
. L 1
el e}
422013360 Extender Board il o &




SECTION 2

MECHANICAL CONFIGURATION

2.1 Introduction

This section will explain disassembling procedures and

mechanical configurations of the MS710[ ].

CAUTION

When disassembling/reassembling the MS710[ ], turn
off the POWER switch on the front panel and

disconnect the power supply cord from the ac outlet.

2.2 Cabinet Assembly
Tables 2-1 to 2-7 list mechanical parts.

Figures 2-1 to 2-7 show exploded views of the
MS710( .



Table 2-1

Mechanical Parts List

No. PART No. DESCRIPTION REMARK O'TY
Fig. 2-1 (:) 32B7662 Frame, Front 1MW~ 4U 1
(2)  32B7666 Channel, Rear 4y 2
(3) 3320662 Protector 4
(@) NOT ASSIGNED
(5) 3287670 Channel, Top 450D 2
(6) 3287671 Channel, Bottom 450D 2
(7) 32287672 Standard Foot 4
34B73660C Tape, Trim 4u 2
(9)  349B73661 Handle, Side 450D 2
33B22452 Cover, Top 1
@D 33B22512 Cover, Bottom 1
P 33822472 Cover, Side 2
@3  4BPs8s3 Screw 2
4BPS8S3 Screw 2
@ SFPS12S7 Screw 4
5FPS10S87 Screw 8
@ ANPS20S7 Screw 8
4SW-SU Spring Washer 8
4WBS-B3 Plain Washer 12
3HRPS10S3 Screw 8
@D 34B73674 Tilt Stand 1




Cabinet Assembly

(1) Removing the top cover

Remove the two screws @ .
Then, remove the top cover ® by
lifting the rear in the direction

indicated by the * arrow.

(2) Removing the bottom cover <:>

Remove the two screws .

Then, remove the bottom cover (:)

from the rear as indicated by the *

ArXrrow.

(3) Removing the side cover C:)

Open the handle cover (:) in the
direction indicated by the * arrow
and remove the two screws (:).

Then, remove the four screws and
remove the side cover (:).




!ﬂ//é 5

Y2

Cabinet Assembly

2=1

Fig.

2-3/(2-4 blank)



Table 2-2

Mechanical Parts List

NO. PARTS NO. DESCRIPTION REMARKS (@R H12'4
Fig. 2=2 (:) 42B12743C Front panel 1
@ 422B12745 Sub panel 1
(:) z1l front panel I 1
(:) z22 front panel II il
(5) 3498865308  Bezel 1
<:> 34B78330A Panel clamp 3
<:> 34B78330B Panel clamp 3
1305 HRM-601D (MS710C/D only) 1
@ 342E73700 Knob 1
342E73701 Knob 3
(:) 44E68583 Button Character; Power 1
(:) 342E76657 Button Character; 19
10 k - 30 MHz
100 k ~ 2 GHz etc.
(13) 442883897A  Button Character; A 1
442E83897B  Button Character; B 1
(:) 442E83898A Button Character; C 1
442E74806B  Button Character; D 1
<:> 442E83897C Button Character; E 1
442E74806C Button Character; F 1
442E74806D Button Character; G 1
442E74806E Button Character; H 1l
(21) 442E74806F  Button Character; I 1
(22) 442E74806G  Button Character; J 1




Table 2-2 Mechanical Parts List (continued)
NO PARTS NO. DESCRIPTION REMARKS Q'TY
Fig., 2-2 @ 442E74806H Button Character; K 1
442E74806J  Button Character; L 1
@ 442E74806K Button Character; M 1
442E748061L Button Character; N 1
@ 442E74806M Button Character; © 1
442E74806N  Button Character; P 1
442E74806P Button Character; 9 1
442E74806Q Button Character; R 1
(31) 442E74806R  Button Character; S 1
(32) 442748065  Button Character; T 1
@ 442E74806T Button Character; U i
@ 442E74806AB Button Character; V 1
@ 442E74806V Button Character; W i
442E74806AC  Button Character; X 1
@ 442E74806X Button Character; Y 1L
442E74806Y  Button Character; 2 1
442E74806AA  Button Character; BS 1
442E74806Z  Button Character; SP 1
442E748178  Button Character; € . O 2
442E74817C  Button Character; A .\ 2
34E766563 Button Character; 9
PEAK
> CRT, etc.




Table 2-2

Mechanical Parts

List {(continued)

NO. PARTS NO. DESCRIPTION REMARKS Q'TY
Fig. 2-2 34E70073E Button Character; TITLE 2
MARKER
34E70073G Button Character; SHIFT 1
34E70073D Button Character; COPY 1
3FPS6B3 Screw 6
3FPS10B3 Screw 6
3NPS6B3+SW Screw 10
32083 Screw 5

2-7/(2-8 blank)
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Fig. 2-2 Front Panel Assembly
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Table 2-3 Mechanical Parts List

NO. PARTS NO. DESCRIPTION REMARKS  O'TY
Fig. 2-3 (1) 422B13225 Rear panel 1
() Not assigned
©) 43B28619 Cover 1
(1) 44B73523 Expanded metal 1
() 34B73670 Cora holder 4
(:) Not assigned
C) 3BPS851+WBS Screw 3
4NPS10ST7SW Screw 4
C) 4NPS12S7SW Screw 4
@0 4BPS8S1+WBS Screw q

2-11/(2-12 blank)
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Fig.

2-13/(2-14 blank)



Table 2-4

Mechanical Parts List

NO, PARTS NO. DESCRIPTION REMARKS o'TY
Fig. 2-4 (1)  429H10413 25 YTF 1
(2)  a20m11322 26 1
U lst converter
(3)  a29m10423 23 RF ATT 1
(:) NOT ASSIGNED
@ 439H33847 Z7 Coupler (MS710C/D only) 1
@ 43B33914 Cover plate 1
@ 44B74002B Joint plate 1
449784195 Semirigid cable (MS710C/D only) 1
(9) 439333920 Semirigid cable  (MS710C/D only) 1
449374008 Semirigid cable 1
Q) 439733916 Semirigid cable (MS710C/D only) 1
@ 449384197 Semirigid cable (MS710C ) 1
449384194 MS710D/E/F
(:) 4493741438 Semirigid cable 1
439733917 Semirigid cable 1
@ 439733918 Semirigid cable (MS710C/D only) 1
439333919 Semirigid cable 1
@ 449384196 Semirigid cable (MS710C/D only) il
3NPS8B3+5SW Screw 24
3NPS14B3+SW Screw 1
4NPS6B3+SW Screw 1

2-15/(2-16 blank)









Table 2-5

Mechanical Parts List

NO. PARTS NO. DESCRIPTION REMARKS o' TY
Fig. 2-5 (1)  329H9345C 714 0 to 2 GHz 1

RF block

(2)  329m8667 216 PLL block 1

(3)  14vso0s9 CRT 1

(:) 721 1
local control 1

(:) 722 1
IF BPF/AMP 1

(:) 724 (MS710C/E only) 1
local control 2

(:) 723 1
IF BPF/AMP 2

‘ID 727 i
display control

(9) 226 1
CPU board

725 LOG/LIN 1
AMP DETECTOR

B 44B78070 Clamp 2

<:) 34E67754A Rubber spacer 2

<:> 34E67754E Rubber spacer 1

34E67754F Rubber spacer 2

(:) 43833914 Cover plate 1

43831520 Cover plake 1

@) 44B74002B Joint plate 1

449784198 Semirigid cable Ms710C 1

449784194 MS710D /E/F




Table 2-5 Mechanical Parts List (continued)

NO. PARTS NO. DESCRIPTION REMARKS 0'TY
2-5 439J33921 Semirigid cable 1
439733918 Semirigid cable (MS710C/D, 1
449786184 MS710E/F
@ 439733919 Semirigid cable 1
@ 439333917 Semirigid cable 1
@ 439H26785 29 YTO 1
439H26785 712 Filter 1
¢D) 210 1

YTO/YTF DRIVE

®

44Y85780 z18 X
U 2nd converter 1
Z19
U 2nd converter 2

(:) 2 .6NPSS5B3+SW Screw 7
2.6NPS6B3+SW Screw 4
3FPS8B3 Screw 2
3NPS8B3+SW Screw 20
(Y 3NPS14S7+SW  Screw 4
(:) 4NPS6B3+5SW Screw 1
(:) 4NPS8B3+SW Screw 4
4BPS8B3+WB Screw 4
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Table 2-6

Mechanical Parts List

NO. PARTS NO. DESCRIPTION REMARKS o' TY
rig. 2-6 (1) 230 CRT bias/ 1
X-Y AMP
(:) 734 digital 1
memory/GP-1IB
(:) 732 switching 1
regulator
@ 7Z33 connection 1
board
@ 33B5112B Screw support 8
(:) 43B28641 Protective board 1
@ 42B11719 Cover 1
34H39505 Screw support 4
(3)  449u83798 Diplexer (MS710C/D only) 1
44Y85778 Ext IF AMP (MS710C/D only) 1
1) 44ves779 Low lst MIX (MS710C only) 1
@) 449384195 Semirigid cable 1
@ 449384196 Semirigid cable (MS710C/D only) 1
449384197 Semirigid cable (MS710C only) 1
(1) 449784198 Semirigid cable  (MS710C only) 1
2.6NPSEB3+SW  Screw 8
(:) 3NPS6B3+5W Screw 20
3NPS8B3+SW Screw 3
3NPS16B3+SW Screw 3
3FPSOB3 Screw 8
@ SNPS12S87+SW Screw 1

2-23/(2-24 blank)
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Table 2-7 Mechanical Parts List

NO. PARTS NO. DESCRIPTION REMARKS 0'TY

Fig., 2-7 (:) 44Y85777 Low local block (MS710C only) 1
(:) 34H38590D Spacer (MS710C only) 2
(:) 3NPS8B3+SW Screw (MS710C only) 2
(:) 3NPS12B3+SW Screw (MS710C only) 2

2-27/(2-28 blank)









2.3 CRT Faceplate Cleaning Procedure

Step Procedure

1 Turn off the power and remove the power cord from the

ac outlet.

2 Lift the bezel latch with a fingertip and pull the

bezel toward you.
3 Clean the CRT faceplate with a dry cloth.

4 Insert the tip of the bezel into the latch and push the

lower side of the frame to lock the bezel.

Anritsu

REF

-20

-30

-30

-60
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l[az‘[ﬁ 7?19. 2-8 CRT Faceplate Cleaning
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SECTION 3

OVERALL CIRCUIT DESCRIPTION

Refer to the Block Diagrams attached at the end of

this section.

Frequency Converters (Ref: Figs. 3-1, 3-2, and 3-3 (1/4))

The MS710[ 1 is a swept front-end type superheterodyne
spectrum analyzer. The relationship between the RF input
frequency and the first local frequency is expressed by the

following formula.

= *
fRF B fLO ifIF
fRF = RF input frequency fLO = 1lst local frequency
fIF = 1lst IF frequency (2.5214 GHz or 521.4 MHz)

N is the ordinal number of the local harmonics used
for the mixing. The mixing mode is expressed with

this number and a plus or minus sign as 1-, 1+, 2-,

The input RF signal in the 100 kHz to 2 GHz range is
directed to the Z14 (0 to 2 GHz RF BLOCK) through the Z3
(RF ATT) and Z12 (2 GHz LPF). In this RF BLOCK, the RF
signal is mixed with the first local signal of 2.5215 GHz
to 4.5214 GHz, and converted to 2.5214 GHz first IF signal.
This first IF signal goes to the 2nd converter through a
Directional Filter, Preamplifier, and Bandpass Filter. At
the 2nd Converter, the 2.5214 GHz IF signal is mixed with
the 2nd local signal of 2.5 GHz and converted to the
21.4 MHz IF signal.



The RF signal in the 1.7 to 23 GHz range is directed
to the Preselector (Z5 YTF) and then to the Z6 (M 1lst
Converter). In this converter unit, the RF signal 1is
harmonicaly mixed with the local signal of 2.,2214 to
6.0000 GHz and converted to the first IF signal of
521.4 MHz.

The relationship between the RF INPUT FREQUENCY and
the FIRST LOCAL FREQUENCY in each mixing mode is shown 1in
Fig. 3-1 and Fig. 3-2. The 521.4 MHz IF Signal is applied
to the u 2nd Converter (218, Z19) and converted to a
21.4 MHz IF signal by mixing it with the 500 MHz 2nd local

signal.

The differences in the first Converter efficiency for
the different mixing modes are compensated by adjusting the
IF amplifier gain in the W 2nd converter 2 (Z19). The IF

signal selection switches are also included in this unit.

Nominal loss or gain of each part is written in Fig.
3-3 (1/4). Overall conversion gain of these frequency

converters is typically +7 dB.

The input RF signal in the 10 kHz to 30 MHz range of
the MS710C is directed to the Z35 (low lst MIX) through the
z3 (RF ATT). In Z35, after going through 30 MHz LPF, the
RF signal is mixed with the first local signal of 521.4 MHz
to 551.4 MHz, and converted to 521.4 MHz first IF signal.

This first IF signal, after passing the switch and IF
AMP on the Z36 EXT IF AMP, is sent to the M 2nd converter
(z18, 219) and converted to a 21.4 MHz second IF signal in
the same way as the 1.7 to 23 GHz range.

In the 18 to 140 GHz EXTERNAL MIXER mode of the
MS710C/D, the RF signal input to the external mixer 1is
mixed with the first local signal applied via the 27

coupler and converted to a 521.4 MHz first IF signal.



Both two- and three-port mixers can be used with the
MS710C/D. When the two-port mixer is used, the 521.4 MHz
first IF signal is sent to the Z36 EXT IF AMP through the
Z8 diplexer. When the three-port mixer is used, the
521.4 MHz first IF signal is sent to the Z36 EXT IF AMP
through the EXTERNAL MIXER IF INPUT connector.

One of these 521.4 MHz IF signals is selected by the
Z36 EXT IF AMP and sent to the U 2nd converter (218, Z19)
via the IF AMP in Z36 in the same way as the 1.7 to 23 GHz

range.

IF Section (Ref: Fig. 3-3 (2/4))

The 21.4 MHz IF signal from the frequency converters
is applied to the Z22 IF BPF/AMP 1.

In Z22, the IF signal goes to the two-stage variable
bandwidth BPF circuit which sets the resolution bandwidth
(RBW) after passing the level calibration attenuator and
buffer amplifier. This BPF circuit operates with the
subsequent three-stage variable bandwidth BPF circuits to
determine the MS710[ ] sensitivity and RBW when the RBW to
be set is from 300 kHz to 3 MHz,

The output IF signal of the BPF is switched to one of
the two routes according to the RBW setting value after

passing the variable gain amplifiers.

When the RBW setting value is less than or equal to
100 kHz, the 21.4 MHz IF signal is mixed with the 19.9 MHz
signal and down-converted to a 1.5 MHz signal. This signal
goes to the variable gain amplifiers and variable bandwidth
BPF circuits which determine the sensitivity and the
resolution bandwidth of the analyzer when the RBW setting
is between 100 Hz to 100 kHz. Then it is mixed with the
same 19.9 MHz signal again and up-converted to the 21.4 MHz
IF signal. This reconverted signal is applied to the
three~stage BPF circuit whose bandwidth is selectable from
300 kHz to 3 MHz.



When the RBW setting is more than or equal to 300 kHz,
the above Down and Up converting processes are bypassed and
the input IF signal is directly applied to the three-stage

BPF circuit.

The band-limited and level-controlled IF signal is
applied to the LOG/LIN amplifier in the Z25. This LOG/LIN
amplifier consists of seven amplifier stages and works as a
70 dB log-amplifier or a 10 to 40 dB step gain linear
amplifier according to the control signal. After
amplification, the IF signal is detected to produce the
video signal which is the vertical signal of the analvzer.
The detected signal or the video signal goes out to the
video signal processing section through the video filter,
scale attenuator, and buffer amplifiers. Their sample and
hold circuits are used to hold the video signal level when

the mixing mode is changed.

Video Signal Processor and Display Control (Ref: Fig. 3-3
(3/4))

Only when the analyzer is set to the zero-span mode
and a fast sﬁeep time of less than 2 ms/div, the video
signal 1is directly sent to the vertical deflection
amplifier in the 230 for the CRT display.

In all other cases, the video signal is sampled or
digitized in the 234 synchronized with the sampling pulses
from the sweep signal generator circuit in the Z26. This
sampling 1is managed by a microprocessor in the 234 and the
digitized video signal data are stored in the displav RAM
in the Z27. The stored data with other character data are
readout with a constant refresh rate by the display control

circuit to display them on the CRT.



Local Control Section (Ref: Fig. 3-3 (4/4))

The first local signal of the MS710[ ] is generated by
a 2.2 to 6 GHz YIG Tuned Oscillator (Z9 YTO) except for the
10k-30MHz Band of the MS710C. The frequency and sweep
width (span) is controlled, using the control circuits in

the 221, by the main microprocessor in the Z26,

To obtain accurate frequency settings, a phase lock
loop (PLL) technique is used. For wider spans, the phase
lock loop is closed in each sweep reset period to correct
the center frequency, and then opered to make a wide
frequency sweep. For the narrower spans, the phase lock
loop is always closed and the reference oscillator is swept

to get a stable swept frequency signal.

When the sweep width* 1s set to wider than 2 GHz by
using START-STOP frequency settings, the first local
frequency is swept by the output of the Main Tune D/A
converter in the Z21 which is directly controlled by the
main microprocessor in the Z26. 1In this sweep mode, when
the local frequency comes to the upper end of the YTO
(6 GHz) ,.the harmonic mixing mode is automatically changed.
Frequency correction by the PLL 1is used at the start
frequency in each mixing mode. The relationship between
the RF frequency and the first local frequency in each

mixing mode 1s shown in Fig. 3-1.

When the sweep width* is less than or equal to 2 GHz,
the Main Tune D/A converter is set to the fixed value
corresponding to the center frequency. The sweep ramp
signal from the generator in the 226 is used to sweep the
YTO as described below. In this sweep mode, the mixing
mode 1s never changed in a sweep because of the 2 GHz
overlap at each mixing mode end. The relationship between

the RF frequency and the first local frequency is shown in



Fig. 3-2. As far as the YTO can cover the whole sweep
width, the lowest mixing mode is chosen in the range where
the RF frequency overlaps. This is why the conversion loss

is less in the lower mixing mode.

When the sweep width* is between 2 GHz and 21 MHz, the
sweep signal from the Z26 is added to the main tune voltage
through the Span Control Attenuator. This swept tuning
voltage is applied to the YTO main coil to get a swept
frequency signal. When the sweep width* is between 20 MHz
and 1.01 MHz, the sweep signal is applied to the FM coil of
the YTO while the main tune voltage is fixed to the center
frequency value to get a stable narrow span swept signal.
In both cases the center frequency is corrected in the

sweep reset period by the PLL.

When the sweep width* is less than 1 MHz, the PLL is
always closed and the reference oscillator for the PLL 1is

swept.

The simplified block diagram of this PLL circuit and
formulae for the frequency at each section are shown in
Fig. 3-4.

A part of the first local signal is branched by
couplers and applied to the PLL Block (Z16). In this
block, the local signal is applied to the sampler (Z16-Z3).
At the sampler it is mixed with the high ordinal (l6th to
47th) harmonics of the sampling signal which is generated
at the M/N VCO (Z16-26) and divided by 8 at the pulse
amplifier (Z16-25). At the YTO PD circuit (216-29) the
difference frequency signal from the sampler is phase
locked to the 17.4 MHz reference signal which is generated
bv the REF VCO and divided by 8 in the Z21. The correction
voltage for the center frequency is held in a sample and
hold circuit (a part of Z16-210) while the wide sweep is

operating.



As the frequency of the M/N VCO is controlled by a
sub PLL circuit precisely according to the equation shown
in Fig. 3-4, the center frequency can be determined with an
accuracy of #30 kHz, except for sweep signal error. The
sub PLL circuit for the M/N VCO consists of the 5 x 100 MHz
(216-28) , M/N MIX (216-27), M/N PD (part of Z16-Z10) and a

clock oscillator with programmable divider in the Z26.

All the internal settings and controls for these

circuits in the PLL are managed by the main microprocessor.

The preselector (Z5 YTF; YIG Tuned Filter) tuning
signal is generated in the Z21 by using the main tune
signal and the information for the harmonic mixing mode.
The mixer bias for the U 1lst converter and IF gain control
signal for loss compensation at the U 2nd converter (2) 1is

also supplied from the circuit in the Z21.

* The term "Sweep Width" refers to the "Sweep Width of
the first local oscillator." This is equal to the "span"
set by the front panel operation only when the fundamental
mixing mode (1+ or 1-) is used. When a higher mixing mode
1s used,. the "Sweep Width" is equal to the value of "span
divided by the harmonic number." For example, when the 4+
mode is used, the sweep width is only 500 MHz even if the
span is set to the 2 GHz or 200 MHz/div by a panel

operation.
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SECTION 4

OVERALL TROUBLESHOOTING

Refer to the MS710[ ] circuit diagram attached at the

end of this section.

Introduction

This section explains which part (up to the block
level) is to be checked according to the failure symptoms.
Refer to the circuit explanations in Section 3 before
troubleshooting, because the entire signal flow must be

fully understood beforehand.



4,2

4.2.1

Troubleshooting

Faultv block location troubleshooting

POWER ON

The LED and CRT on the No
front panel come on.

Yes

The CRT comes on when R

the LED is on.

Yes

The LED comes on when No
the CRT is on.

Yes

Key switch input and
data knob control on No
the front panel are
accepted.

TTEFT

Yes

Input signals in all
frequency bands are
not displayed on the
CRT.

Yes

No

P N U N D NN\

Input signals in
freguency band from

1.7 to 23 GHz are not
displayed. However
signals in frequency
bands from 100 kHz to 2
GHz or 10 kHz to 30 MHz
are displayed.

Yes

Fig.

'No
(Continued)

Location to be checked

(1)
(2)

(1)
(2)
(3)

(1)
(2)

(1)
(2)

See

(3)
(4}

(5)

Power switch, fuse
Z32 SWITCHING REGULATOR

230 CRT BIAS X-Y AMP
V1 CRT
Z30 DISPLAY CONTROL CIRCUIT

Z1 FRONT PANEL I
Z26 CPU BOARD

Z1, Z2 FRONT PANEL I, II
726 CPU BOARD

Fig. 4-2.

Z3 RF ATT

Z5 YTF and Z10 YTO/YTF
driver

26 p lst CONVERTER

218, Z19 u 2nd CONVERTER
1y 2

Z21 LOCAL CONTROL 1

4-1 (1/2) Faulty Block Location Troubleshooting Flowchart

4-2



(Continued)

No
Input signals in
frequency band from
100 kHz to 2 GHz are not (1) 23 RF ATT
displayed. However Yes (2) 214 0 to 2 GHz
signals in frequency RF BLOCK
band JF-I'Ol'l‘( 1.7 to 23 GHz (3) 719 u 2nd CONVERTER 2
are displayed. (4) Z21 LOCAL CONTROL 1
No
Input signals in
frequency band from
10 kHz to 30 MHz are not
displayed. However ies (1) 235 LOW lst MIX
signals in frequency (2) 236 EXT IF AMP
band from 100 kHz to 2
GHz are displayed.
No
Input signals in the
external mixer mode are (1) 27 COUPLER
not displayed. However Yes (2) 28 DIPLEXER
signals in frequency (3) 236 EXT IF AMP
band from 1.7 to 23 GHz
are displayed.
No
The frequency is A
incorrect although input Yes Local signal system
signals in all frequency troubleshooting
bands are displayed. See Fig. 4-3.
No
The level is incorrect (1) 222 IF BPF/AMP 1
although input signals res (2) 225 LOG/LIN AMP DETECTOR
in all frequency bands (3) 234 DIGITAL MEMORY/GP-IB
are displayed. (4) 227 DISPLAY CONTROL

No

(: MS710( ] is normal. j)

Fig. 4-1 (2/2) Faultv Block Location Troubleshooting Flowchart

4-3



Input signals in all frequency bands
are not displayed on the CRT.

Sweep is performed under No (1) 226 CPU BOARD
trigger free-run status. (2) 234 DIGITAL MEMORY/GP-IB
Yes
: : ; (1) 234 DIGITAL MEMORY/GP-IB
N N
<<:t§;52R;S displayed en :>»—43———- (2) 2z27 DISPLAY CONTROL
: (3) 225 LOG/LIN AMP DETECTOR
Yes
The 1lst local output signal No Local signal system trouble-
on the rear panel is normal shooting
See Fig. 4-3.
Yes
The video output signal on No (1) 234 DIGITAL MEMORY/GP-IB
the rear panel is normal. (2) 226 CPU BOARD
Yes
: : y (1) 23 RF ATT
iﬁelglglgzal 15 outpnt t°:>>__9__.. (2) 219 p 2nd CONVERTER 2
- (3) 221 LOCAL CONTROL 1
Yes

(1) 222, 223 IF BPF/AMP 1, 2
(2) 225 LOG/LIN AMT DETECTOR

Fig. 4-2 Troubleshooting Flowchart (When Input Signals Tn All
Freg. Bands [10 k to 30 MHz, 100 k to 2 GHz, 1.7 tec
23 GHz] Are Not Displaved.)



4.2.2 TLocal signal system troubleshooting
(Ref., Figs. 3-3 (4/4) & 3-4)

As explained in paragraph 3.4, many parts are related
to the MS710C local signal control system. Simplified
troubleshooting can be done according to the following

procedures:

(1) 29 YTO
(2) 210 YTO/YTF DRIVE

<:%ocal signals exist?
(3) 232 SWITCHING REGULATOR

Yes

N (1) 210 YTO/YTF DRIVE
(2) 221 LOCAL CONTROL 1
(3) 226 CPU BOARD

VY

<:}ocal signal controlled?

Yes

Frequency correct in zero Yes
Span, but not sweeped?

1) 226 CPU BOARD
2) 721 LOCAL CONTROL 1

—~—

No

In a broad band sweep,
frequency displays can be
observed normally, but frequ-
ency is incorrect only by a
few MHz to 20 MHz.

(PLL circuit failure)

{Continued)

Fig. 4-3 (1/2) Troubleshooting Flowchart
(When T.ocal Sianal Svstem Ts Fault:)



(Continued)

<EREF : OK? > e l

Yes

£ : OK? No
M/N
Yes
Yes
Z14-J5 : OK?

No

No
<8/N MHz : OK?
z14-28 100

MHz REF OSC

221 LOCAL CONTROL 1

Yes

226 CPU BOARD

Zz16 PLL BLOCK
210 YTO/YTF DRIVE

Fig. 4-3 (2/2) Troubleshooting Flowchart
{(When Local Signal System Is Faultw)

The bestlmethod of local signal system troubleshootina
is to check each checkpoint frequencv (Fig. 3-4) bv setting
zero span. The relationship between the center frequency
and 1st local freguencv is explained in paragraph 3.1. The
relationships between lst local frequencv, M and N values,

and f(M/N) values are listed in Table 4-1 shown helow.



Table 4-1 (1/2) Relationship among N, M and F(M/N) for F(J.0)
(lst Local Freguencv)

[F(LO) = Fref + 125N+2M (Fref=18.4 MHz) F(M/N) = 1000 + 16g]

F{LO) MHz N M F{M/N) MHz
2118.4 16 50 1050.00
2242 .14 16 112 1112.00
2243.4 17 50 1047.06
2367.4 17 112 1105.41
2368.4 18 50 1044.44
2492 .4 18 112 1099.56
2493.4 19 50 1042.11
2617.4 19 112 1094.32
2618.4 20 50 1040.00
2742.4 20 112 1089.60
2743.4 21 50 1038.10
2867.4 21 112 1085.33
2868.4 22 50 1036.36
2992.4 22 112 1081.45
2993.4 23 50 1034.78
3117 .4 23 112 1077.91
3118.4 24 50 1033.33
3242.4 24 112 1074.67
3243.4 25 50 1032.00
3367.4 25 112 1071.68
3368.4 26 50 1030.77
3492.14 26 112 1068.92
3493.4 27 50 1029.63
3617.4 27 112 1066.37
3618.4 28 50 1.028.57
3742.4 28 112 1064.00
3743.4 29 50 10°7+59
3867.4 29 112 1061.79
3868.4 30 50 1026.67
3992.4 30 112 1059.73
3993.4 31 50 1025.81
4117.4 31 112 1057.81




Table 4-1 (2/2) Relationship among N, M and F(M/N) for FI(10)
(1st Local Fregquency)

[F(L.0) = Fref + 125N+2M (Fref=18.4 MHz) F(M/N) = 1000 + 16%]

F(LO) MHz N M F(M/N) MHz
4118.4 32 50 1025.00
4242.4 32 112 1056.00
4243 .4 33 50 1024.24
4367.4 33 112 1054.30
4368.4 34 50 1023:53
4492.4 34 112 1052.71
4493.4 35 50 1022.86
4617.4 35 112 L6511 .20
4618.4 36 50 1022.22
4742.4 36 112 1049.78
4743.4 37 50 1021.62
4867.4 37 112 1048.43
4868.4 38 50 1021.05
4992 .4 38 112 1047.16
4993.4 39 50 1020 . 5.1
5117.4 39 112 1045.95
5118.4 40 50 1020.00
5242 .4 40 112 1044.80
5243.4 41 50 1019.51
5367.4 41 112 1043.71
5368.4 42 50 1018.05
5492.4 42 112 1042.67
5493.4 43 50 1018.60
5617.4 43 112 1041.67
5618.4 44 50 1018.18
5742.4 44 112 1040.73
5743.4 45 50 1017.78
5867.4 45 112 1039, 82
5868.4 46 50 1017.39
5992.4 46 112 1038.96
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SECTION 5

EACH PC BOARD TROUBLESHOOTING, REPAIR, AND ADJUSTMENT

5.1 General

5.1.1 Configuration

In this section, blocks are classified according to
their printed circuit boards or corresponding units in the

order of 2 numbers. The following three points are
explained.

1. Circuit and operation of each block

2. Checkpoints to be analyzed and signal levels and

waveforms at these points

3. Adijustment locations and methods of adjustment

The explanation of each block includes the related
diagram and parts layout.

5.1.2 Required equipment

When removing internal blocks and PC boards from the
mainframe and checking them, note that the extension cable
and extender board are different from those used in the
inter-mainframe package.

The extender board, extender cable, and various
adapters for troubleshooting are provided in service kits

and are optionally available.

In addition, Table 5-1 lists the measuring equipment

required for troubleshooting, repair and adjustment.



Table 5-1 Equipment for Troubleshooting, Repair, and Adjustment
MODEL
EQUIPMENT REQUIRED PERFORMANCE X APPLICATION
(Anritsu)
Power Range: ~-20 to +20 dBm ML69A 5.4, 5.6,
Meter & Frequency range: ML83A 5.7, 5.9
Sensor 10 kHz to 1000 MHz {Indica-
Frequency range: tor)
10 MHz to 18 GHz MA72B
Frequency range: {Sensor)
18 to 23 GHz
Frequency Frequency range: MF76A 5.4, 5:.5;
Counter 10 kHz to 18 GHz 5.6; 5.7,
Frequency range: 5.9, 5.13
18 to 23 GHz 511, 5.16
Signal Frequency range: MG655A 5.4, 5.5,
Generator 100 kHz to 1300 MHz 5.11, 5.16
Frequency range: MG7241[ ] 5.8, 5.10
1 to 23 GHz 5,21, 5422
5..12
Spectrum Frequency range: MS610A 5.8, 546,
Analyzer 10 MHz to 1 GHz 5:15; 5.7,
5.10, 5.21,
5.22
Oscilloscope Frequency range: 5:3,; Bub,
(High-voltage ' 200 MHz, 5 mv 5574 59
probe) High-voltage probe: 5.13, 5.14,
10 kv 5.17, 5.20,
5:18, 5.11
Digital 5 digits, 5.9 5.12;
Volt Meter Minimum digit: 1 mV 5.18
Spectrum/ Frequency range: MS420B 5:10,; 5.16
Network 30 Hz to 30 MHz
Analyzer
Resistance Frequency range: MN510C 5:12
Attenuator DC to 500 MHz

Attenuation: O to 90 dB
Impedance: 50 @




Basic Troubleshooting and Postprocessing

Refer to Section 3 to fully understand the entire
signal flow, which is prerequisite to efficient

troubleshooting.

General troubleshooting involves the checking of I/O
signal frequency, waveforms, and the levels of each part or

voltage.

If an abnormality is detected, check the previous
checkpoint and isolate the part at which abnormal operation
was detected. It is assumed, of course, that the correct
power is being supplied to the part(s) in question. If the
setting conditions of the MS710[ ] functions are not
explicitly specified in the description, assume that the

automatic setting status after power on is in effect.

After an abnormality or defective part is located and
has been repaired, check whether or not any adjustment 1is
required, as explained in this section. If necessary, make

the correct adjustment(s).

Refer to the explanations given in the section 8 of
the Operation Manual for the performance check to be made

following the adjustment(s).



5.3 21 Front Panel I and 722 Front Panel II

5.3.1 Circuit description - Z1 and 22
(Refer to Fig. 3-3 (3/4), Fig. 5-3)

All switches, variable resistors, and LEDs used for
front-panel status indications are mounted on the above two
PC boards.

All push-button switches are connected in a matrix
format. Status is read by the keyboard display controller
(226-038) .

This controller is mounted on the Z26 CPU/Sweep
Generator PC Board and is connected by scanning lines SLO
to RL7, which are distributed through the Ql1 decoder. All
LEDs except the sweep LED are dyvnamically driven under
control of the same keyboard display controller (226-0Q38).
010 is the anode-side scanning line decoder and Q12 and Q13

are drivers. Ql4 is the cathode-side driver.

The rotary encoder consists of 21-22, Q3, and Q4 and
is used for setting and changing continuous data. This
output pulse is sent to the 226 CPU/Sweep Generator PC
Board throughlthe direction-of-rotation decision circuit
consisting of 05, Q6, and Q7, and, the waveform-shaping
circuit. Whenever the rotary encoder is moved by one
click, a CPU interrupt occurs. When this interrupt is
accepted, the CPU reads the UP/DOWN directions and performs

the required processing.

The amplitudes and destinations of the analog control
signals generated by the five variable resistors are shown
in Table 5-1 in Fig. 5-3,.

Z21-21 is the electronic buzzer that sounds an alarm.



5.3.2

Checking procedure - Z1 and Z2

Procedure

2]

See Fig. 2-2; remove the front panel.

Use an oscilloscope to confirm that the voltages of
checkpoint @ to @, shown in Figs. 5-2 and 5-3,
satisfy the values listed in Table 5-1 and are

indicated in the figures.

While turning the rotarv encoder (data knob), observe
the waveforms at checkpoint { on the oscilloscope
and confirm that the pulse-shaped signals are being

generated as below,

+5V

Oy ———- —_—

-

1 us

Wheﬁ turning the rotarv encoder clockwise, confirm that
the checkpoing level @® 1is set to the low level

({0 V). When turning it counterclockwise, confirm that
the checkpoint level at @ is set to the high level
(5 V).

If an abnormality occurs during the check explained in

procedure 3 or 4, recheck the abnormalitv by adjusting

R2 @

If the signal waveforms at checkpoint (® SLO to SL2
and checkpoint @ OUTBO to OUTAl appear as shown in

Fig. 5-1, theyv are normal.




LED: OFF ON OFF ON ON OFF ON OFF OFF

+5V
QUTBO to I : I
OUTAL L b

ov

) |
| ]
! |
| ; |
5V r0.64-%0.06 (1 0.08 =0.64—+

SLO (m.s.) (m.s.)
oy =— T
]
:—
+5V
SL1
ov
+5V
SL2
ov

Fig. 5-1 Display Scan Timing (21 FRONT PANEL I)

Note 1: The waveform at OUTBO to OUTAl depends on the
status indicated by the LED. This figure shows an

example.

Note 2: The unit of time is milliseconds {ms).

5.3.3 Adjustment - Z1 and Z2

Z1-R2 adjusts the brightness of the built-in rotary
encoder LED to accurately indicate clockwise and

counterclockwise rotations.

Step Procedure
T Press the center frequency switch.
2, Adjust R2 so that the frequency displav on the CRT can

be increased when turning the encoder clockwise, and
decreased when turning it counterclockwise. (Set R2 to
the center of the normal operation range by turning the

R2 adjustment screw at both ends.)

5-6/(5-7 blank)
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5.4 Z3 RF ATT
Z5 YTF
Z6 U 1lst CONVERTER
%27 COUPLER (MS710C/D only)
(Z4 is not assigned)

All these components are mounted on a vertical
chassis. This component-mounted chassis can be remcoved
from the top. Simply remove the top plate, bottom plate,
right-side plate, and the vertical chassis by loosening the

screws that hold it on the main chassis.

CAUTION ———

Do not remove the cover

of 726-722; it 1s an air-

tight protective cover
for the internal micro-

wave IC circuits.

)

317 €y
* >
1184

i

Jlé

*

: M5710C/D only

Fig. 5-4 RF Input Circuit Components Layout



CAUTION

1. The 26-2Z2 harmonic mixer is sealed airtight; it
is a microwave IC component. Do not remove the
protective cover of this component. The user
must not attempt any repairs of this component.
If this component is assumed to be faulty,
replace the entire 26 or return it for factorv

inspection and repair.

2. The vertical chassis upon which 23 to 26 are
mounted can be removed by disconnecting the
cable and removing the setscrews that secure
this block, It is not necessary to remove the

entire front panel (Fig. 5-1 shown before).

3. When disconnecting the connectors used to

connect Z5 and Z6, do not apply excessive force.

5.4.1 Circuit description - 23, 25, and 26
(Refer to Fig. 3-3 (1/4), Fig. 3-3 (4/4), Figs. 5-5 to
5-8)

The measurement signals from the front-panel RF-INPUT
terminal J1 are sent to the 23 RF ATT (attenuator and
switch) through the J2 cable. The input signals are sent
by the switch in Z3 to the 214 0 to 2 GHz RF block through
the switch in Z35 LOW 1st MIX for 100 kHz to 2 GHz band and
to the Z5 YTF through the J3 cable for the 1.7 to 23 GHz
band.

Attenuation select and switch changeover signals of
the Z3 RF ATT/SW are supplied through the driver circuit
mounted on the Z34 DIGITAL MEMORY/GP-IB PC board with the
control signals generated by the 226 CPU board. 25 YTF is



the YIG-tuned filter whose center frequency corresponds to
the measurement frequency, and functions as the preselector
for the 1.7 to 23 GHz band. The Z5 output is sent directly
to the 26 W 1lst converter input Z6-J1. 25 YTF tuning
signals and heater power signals are supplied from the Z10
YTO YTF driver.

As shown in circuit diagram Fig. 5-5, Z6-2Z1 local AMP
amplifies the output of the 2.2 to 6 GHz local oscillator
(Z9 YTO) sent through J2. This output is then sent to the
harmonic mixer Z6-Z2 along with the 1.7 to 23 GHz input RF
signals sent through Z6-J1 by using the internal coupler
wl.

The harmonic mixer Z26-22 performs up to the fourth-
order of harmonic mixing, depending on the input RF signal
frequency, and converts this signal into 521.4 MHz first IF
signals. First IF signals are amplified by approximately
20 dB by the Z6-23 IF amplifier and are output to the J4
output terminal. Then, IF signals are sent to the Z18 u

2nd converter 1.

The power voltage (+15 V) and mixer bias current are

supplied from the Z21 local control 1 through J5.

5.4.2 Checking procedure - Z3, 25, and 26
Step Procedure
1. See Fig. 2-1; remove the bottom cover.
2. Apply a test signal of approximately 2 GHz to the RF

input of MS710[ 1.




(cont.}

Step

Procedure

Disconnect the semirigid cable connected to the Z3
output ports (23-J2 and 23-J3) and check the Z3 output
with another spectrum analyzer. Confirm that input
signals are sent to the Z3 correct output port at the

proper attenuation.

If an abnormality is detected during the check
described in Item 3, it is assumed that the 23 or the
234 driver circuits are faulty, or, the 226 control
signal generation circuit is faulty. See the related
sections on Z34 and Z26 for details on their checking

procedures.
See Fig. 2-4; remove the top cover.

Set the center frequency to the input signal frequency

and set the span to zero.

Observe 26-J4 IF output by using another spectrum
analyzer. When the input signal frequency is set
within the fundamental wave mixing range (1.7 to

6.5 GHz), parts 23 to 26 are assumed to be normal if
the level of the generated IF signal is roughly
equivalent to (input signal level - INPUT ATTEN) and
the frequency is 521.4 MHz. In this case, the
preselector peak must be adijusted to obtain maximum

output.

Disconnect the J16 (connected to Z6-J2) cable. Then
check the local signal input from 29 YTO to Z6-2Z1 and
the related level (+12 dBm Typical).




(cont.)

Step Procedure

9. Disconnect the J17 (ATl output) cable. Then check the
AT1 output level (+11 dBm Typical}). When the sianal
described in Item 8 is normal and this output is
abnormal, the 26-2Z1 local amplifier is faulty.

10. If Z5 YTF operation is abnormal, first check the Z10
YTO/YTF driver circuit (paragraph 5.5).

11. The Z6 K 1lst converter can be analyzed by checking the
signal level shown in Fig. 5-5.

.4.3 Adijustment - Z3, 25 and Z6

These components reqguire no special adjustments.

726-22 harmonic mixer bias and the frequency characteristics

of conversion loss are adjusted by using the Z21 local
control 1 PC board.
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5.5 29 YTO, 210 YTO/YTF DRIVER

5:5:1 ECircuit description = 29,
(Refer to Fig. 3-3 (1/4),
5-17)

Figqg.

z10

3-3

(4/4), Figs. 5-10 to

Z9 YTO is the 2.2 to 6 GHz YIG-tuned oscillator used
to generate the MS710[ ]'s first local signal. The power
and tuning signals of this YTO are supplied from the Z10

YTO/ YTF driver. The first local signal is sent through

the local amplifier Z6-Z1 and coupler Z6-Wl in the Z6 U lst

converter and the coupler 77

to 2 GHz RF block and Z16 PLL block.

(paragraph 5.4) to the Z14 0

Z9 and 7210 are

mounted on the 7214 0 to 2 GHz RF block shown in Fig. 5-9.

T/0

YTO/YTF ORIVER

gl —
=

[:] :RD 79

=7 rro

]\/-

74

- ©
0] . §
% _T r |y 2id - 242
@ £ V) courLER
/ —h HODULE
—~® |0 o ole] o [0 2
Fig. 5-9 29, 210, and Z14-7Z12 Parts Layout
A conversion circuit on the 210 YTO/YTF driver PC
board (Fig. 5-16) is used to convert local signal frequency
control signals generated by the Z21 local control 1

circuit and Z16 PLL block, into drive signals required by

Z9 YTO.



The circuit on the Z10 is divided into the main coil
driver circuit with Q11, Q12, and Ql3 and the FM coil
driver circuit with Q15, Ql6, and Ql7. The main tune
signal (MT) from the 221 that determines Z9 YTO frequency
is input to the main coil driver circuit of Z10 through the

Z10-J2 connector.

A frequency sweep in the start/stop mode, in which the
sweep width exceeds 2 GHz, is performed by directly varying
the MT signal. (See Fig. 5-10, and 5-12.)

When the SPAN ranges from 200 MHz/div to 2.1 MHz/div
in the fundamental mixing range, the main tune (MT) signal
is fixed to the value corresponding to the center
frequency. A sweep is performed by adding the main sweep
(MSWP) sent from Z21 through Z10-J2 to the main coil driver
circuit. (See Figs. 5-10 and 5-14.)

The YTOC signal is also sent to the main coil driver
and is used as an offset signal to correct YTO frequency

deviation.

The main coil driver circuit is the voltage-current
conversion circuit used to convert the sum of the MT, MSWP,

and YTOC signals into YTO main coil drive current.

When the SPAN ranges from 2.0 MHz/div to 101 kHz/div
in the fundamental mixing range, the MT is fixed to the
value corresponding to the center frequency and MSWP is
fixed to 0 V. Sweeps are performed by FM coil sweep (FM
SWP) signals. The FM coil driver circuit converts FM SWP
signals into YTO FM coil drive current. (See Figs. 5-10
and 5-15.)

A PLL signal is sent to the Z10 FM coil driver circuit
to accurately maintain the local frequency. When the SPAN
is set to a narrower fundamental mixing range less than or
equal to 100 kHz/div, the FM SWP signal is set to 0 V and

the PLL circuit reference frequency is used in a sweeping.

5-26



Consequently, the local frequency is obtained through
driving the YTO FM coil by using these PLL signals. (See
Figs. 5-10 and 5-15.)

The circuit with Z210-Q3 and Z10-Q5 controls the YTO
built-in heater, and the heater voltage (H) is controlled

by a temperature sensor (T).

The circuit with Z210-Q20, 7210-Q21, and Z210-Q22 is the
Z5 YTF (preselector) drive circuit described in paragraph
5.4.

This circuit adds the YTF tune (YTFT) signal sent from
the Z21, the preselector peak signal sent from the
front-panel preselector peak control (Z1-R18) through Z21,
and the signal for the preselector auto tuning sent from
Z34. Then, these signals are supplied to the Z5 YTF tuning
coil through the voltage current conversion circuit (Fig.
5-11).

The relationship between YTO/YTF tuning, sweep control

signals, and frequencies are shown in Figs. 5-10 and 5-11.

Z9 YTO oscillation frequency is obtained by setting

the MSflO[ ] to ZERO SPAN and measuring the first local
output on the rear panel.



5.5.2 Checking procedure - Z9, Z10
Step Procedure

1. When the right-side cover is removed according to Fig.
2-1, the location of parts can be seen as shown in Fig.
5=9;

2. Set the MS710[ ] into resetting status (1.7 to 23 GHz
full band sweep status) by pressing the 1.7 to 23 GHz
band selection switch.

3. Observe the voltage of Z10 checkpoints @ and @
(Figs. 5-16 and 5-17) on the oscilloscope and confirm
as shown in Fig. 5-12.

If this signal is abnormal, the 221 local control

circuit is assumed to be faulty.

Note: Make sure that the voltage at checkpoints @
and @ is 1.7% and 5% less than that of the MT
voltage and YTFT voltage, respectively.

4. Observe the voltage at Z10 checkpoints @& and @ . 1If
the voltage is as shown in Fig. 5-13, the YTF driver
circuit is normal.

5. Select the STOP FREQUENCY as 5.478 GHz. {The
indication is STOP:5.480 GHz. The START remains set to
1.700 GHz.)

This status is used when a sweep is performed for the

entire band used by the YTO.

6. Observe the voltage at 210 checkpoints @ and @ and

confirm as shown in Fig. 5-14,




(cont.)

Step Procedure
7 Press the 100 kHz to the 2 GHz BAND switch and then
press the SPAN switch.
8. Observe the voltage at Z10 checkpoints @ and @ and
confirm as shown in Fig. 5-14.
9. Set the SPAN to 2 MHz/div.
10. Observe the voltage at 210 checkpoints @ and @ and
confirm as shown in Fig. 5-15.
11. If an abnormality occurs during the check described in
Item 10, disconnect the PLL signal connector connected
to Z10-J5 and repeat Item 10.
12, If a normal status results in Item 11, the Z16 PLL
block is assumed to be faulty.
In .a normal operation status, voltage @ appears as
the waveform shown in Fig. 5-15.
13. Set the SPAN to 100 kHz/div.
14, Observe the voltage at checkpoint @ and check it as
the lower waveform shown in Fig. 5-15.
15. Check the voltage at 210 checkpoints @ and P . If

each voltage is approximately +6 V and +4 V under
normal environmental conditions (ambient temperature of

approximately 25°C), it is normal.




.5.3 Adjustment - 29, 210

NOTE

If the 221 local control circuit operates normally
and a valid control signal is input to 210, the
following method of adjustment is used. Unless

already done, adjust 221 first.

(1) Adjusting YTO Main Coil Driver

Step Procedure

1. Connect the MS710[ ] rear first local signal output to

the microwave counter.
2. Set the SPAN to ZERO SPAN,

5] e Disconnect the PLL signal connector connected to 210-J5
and open 210-J5.

4, Set the center frequency to 1.700 GHz.

B Set the first local output frequency to 2.2214 GHz by
adjusting Z10-R17 (offset adjustment).

6. Set the center frequency to 5.470 GHz.

7. Set the first local output frequency to 5.9914 GHz by
adjusting Z9-R21 (sensitivity adjustment).

8. Reduce the frequency error to less than 3 MHz by
repeating steps 4 to 7.




(cont.)

Step Procedure

9. Set the center frequency to 3 GHz and SPAN to
200 MHz/div.

1.0 Use the microwave signal generator to send 2 GHz and
4 GHz signals to the MS710[ 1 and adjust Z10-R12 so
that each signal can be displayed at the left (2 GHz)
and right (4 GHz) ends of the CRT scale (main coil
sweep sensitivity adjustment}).

(2) YTO FM Coil Driver Adjustment
Step Procedure

1. Set the center frequency to 3 GHz and SPAN to
2.0 MHz/div.

2 . Display the spectrum at the CRT central scale position
by varying the frequency of the microwave signal
source.

3. Adjust Z9-R39 by varying the frequency of the microwave

signal source by -10 MHz and +10 MHz so that the
spectrum on the CRT can be displayed at the left (3 GHz
- 10 MHz) and right {3 GHz + 10 MHz) ends (FM coil

sweep sensitivity adjustment).




(3)

YTF Driver Adjustment

Step Procedure

1. Remove the Z10-J9 preselector auto signal connector and
open Z10-J9,.

2. Send the Z10-J5 PLL signal as is.

Js Align the front panel preselector peak knob to the
center mark.

4. Set the center frequency to 1.7 GHz and SPAN to
2 GHz/div.

5 Use the microwave signal source to send 1.7 GHz signal
to the MS710[ ] and adjust Z10-R48 to maximize the
display level (offset adjustment).

6. Set the MS710[ ] center freguency and microwave signal
source frequency to 15 GHz.

7 Adjust R46 to maximize the signal display level
(sensitivity adjustment).

8. Reduce the frequency error by repeating steps 4 to 7.

s Reset the Z9-J5 connection to its original state.
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A. YTO Full Sweep
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A. FM Coil
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5:6.1

Z14 0 to 2 GHz RF Block

This block contains two frequency converters in an
aluminum block case. The first converter perform up
conversion of a 100 kHz to 2 GHz bhand input signal to a
2.5214 GHz IF signal. By mixing this with a 2.5 GHz second
local signal, this is finally converted to the final IF
21.4 MHz signal.

The arrangement of this block's units (214-Z1 to
Z14-212) is shown in Fig. 5-18.

Circuit description - Z14
(Refer to Figs. 3-3 (1/4) to 3-3 (4/4), Figs. 5-19 to
5-30)

When the 100 kHz to 2 GHz band is selected, the input
RF signal passing through input circuit Z3 RF ATT/SW
(paragraph 5.4) is sent to the Z12 2 GHz LPF via J7. This
LPF functions as the preselector for the 100 kHz to 2 GHz
band. The signai sent through the LPF is mixed with the
first local signal amplified by the Z14-2Z9 2.5 to 4.5 GHz
LLO AMP and is converted into a 2.5214 GHz first IF signal.

The first IF signal is amplified by approximately
10 dB by the Zz14-Z4 2.5214 GHz preamplifier through the
214-23 directional filter. The amplified first IF signal
is sent to the Z14-Z7 2nd converter through the Z14-Z5
2.5214 GHz BPF, which consists of cavity resonators. The
Z14-27 mixes this first IF signal with the 2.5 GHz second
local signal from Z14-26, which is amplified by the 2.5 to
4.5 GHz 1O amplifier on Z14-Z7. In this way, the Z14-27
converts the first IF signal into a 21.4 MHz final IF

signal.

The IF signal is then sent from this RF block through
Z14-J3 to the IF switching circuit of the 219 u 2nd
converter 2. The signal flow, gain, and loss at each part

are shown in Fig. 5-19.



The Z14 also contains the Z14-Z28 100 MHz REF OSC
oscillator circuit. This circuit is used to generate a
100 MHz signal which becomes the source signal of the
Z14-Z11 2nd LOCAL PLL and Z216-28 5X multiplier circuits in
the z16 PLL Block. The front panel 100 MHz CAL OUTPUT
signal is also supplied from this 214-Z8. The power to the
Z14 is supplied from Z10-J3 through Z14-J14.

5.6.2 Checking procedure - 7214
Step Procedure

L See Fig. 2-1; remove the top, bottom, and right-side
covers.

20 Before removing the Z1l4 from the main unit, check the
I/0 signal to this block as shown in Fig. 5-20 to
determine whether or not this block is faulty.

3y When a fault is clearly indicated in Z1l4, remove the

screw that secures the block from the rear and bottom,

as well as other Zl4-mounted components.

CAUTION

The Z12 2 GHz LPF and Z14-Z3 directional filter
uses microwave circuits including a thin film
circuit. Gold wires, not visible to the naked
eye, are bonded on these substrates. Never
touch the surface of these substrates with your
hands or any other objects because the gold

wires might be damaged.




(cont.)

Step Procedure

4. The cover of this RF block is divided into several
parts. Therefore, remove only the cover of the
required parts by referring to the layout shown in Figqg.
5-18.

5. Connect the extension cable to Z14-J14 to supply power
from the MS710[ ] main unit.

6. Supply local signals to Z14-J10 from the MS710[ ] main
unit by using the extension cable.

7.

Apply the signal that corresponds to the input
frequency at Z14-J1 to detect any faulty part by
tracing the signal flow through each part as shown in
Fig. 5-19.

5.6.3 Adjustment - Z14

Adjust the following when the Z14 RF block is properly

mounted on and connected to the MS710[ ] main unit.

(1)

Z14-Z28 100 MHz REF OSC frequency adjustment

Measure the front panel CAL OUTPUT signal by
using the frequency counter and adjust the trimmer
screw through the frequency adjustment hole at the top
of Z14 to obtain 100.000 MHz,

Z14-28 100 MHz REF 0OSC level adjustment

Measure the output of the front panel CAL OUTPUT
terminal with a power meter, and set it to a level of
-10.0 dBm by turning VR(R14) on the Z14-Z8 through the
level adjustment hole at the top of Z14 RF BLOCK.
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(3)

Z14-25 2.5214 GHz BPF adjustment

Step Procedure
1L Send MS710( ]} CAL OUTPUT signals to the RF input
terminal.
2 Set the center frequenéy to 100 MHz and SPAN to 1 MHz.
3. Send the 21.4 MHz IF signal obtained from Z14-J4 to
another spectrum analyzer which can measure the
21.4 MHz %5 MHz signal.
4, Adjust the six trimmer screws of the Z14-25 so that a

display like that in Fig. 5-20 can be obtained on the
spectrum analyzer display used to measure the 21.4 MHz

IF signal.
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