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SECTION 1
 

GENERAL
 

1.1 Configuration 

This manual explains the troubleshooting and repair 

procedures for the MS7l0C/D/E/F (called MS7l0[ J 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 MS7l0[ ] block diagram, and provides the 

basic knowledge required for MS7l0{ ] 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 MS7l0[ ] 

(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. 

1.2 Parts/Block Indications 

In this manual, each part (block) mounted on the 

MS7l0[ ] is indicated by a part number (Z number) which 1 S 

commonly used in the explanations and drawings. 

The connection part for each cable has th e same J 

numb er in the explanations and drawings in this manual. 
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In this manual, when two part numbers are indicated by 

- (Z14-Z8 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) . 

Z14 (0 to 2 GHz RF block) Z8 (lOa MHz REF OSC) 

t t 

larger block smaller block 

1.3 Repair Precautions 

(1) Electrostatic charge 

The MS7l0[ ] 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 

MS7l0[ ]. If a PC board is removed for repair, take 

preventive measures against electrostatic damage. 

When soldering, use a soldering iron in which leakage 

current is not applied to the tip. 

(2) CRT high voltage 

Because some CRT peripheral circuits generate 

dangerous high-voltage signals, be especiall y care ful 

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. 
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1. 4 Serv ice Ki ts 

Th e e x tender board, e xt ender c ab le , and v a r ious 

conne c to r ad ap t ers are required for efficient 

tr ouble shooting. The s e a re provided in s e rv ice k i t s a nd 

are op tionally available. 

Table 1-1 Service Kit 

Or d e r i ng No. Name Qty . Rema rks 

foe 
30 cm 

>-! 
44 9J 81 7 228 Ex t e nder Ca b l e 2 

~ [J, 

~Fl - 5 P -2. 5DSA Df l 5S 2 5 ~ 

fE: 
30cm 

z-.I 
449J8 17 22C Exte nder Ca b l e 2 

~' [J/ 

~ 
Ln-8P- 2 . 5DSA DPl -8S-2.58\ 
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Table 1-1 Service Kit (Continued) 

Or d e r i ng NO. Name Qty. Remarks 

f-c 30 crn --I 
49J81 722D Extender Cable 2 

~' 0/ 

~ 
Ll-1QP-2 5DSA D£j-j OS·· 2. C,R\ 

, 

~ 30cm ::-1 
44 9J8172 2E Extender Ca b l e 2 

~ 0 
kl-2P-2.5DSA DFl-2S-2.5R~ 

f= 
30cm 

~I 
44 9J 81 7 22F Extender Cable 1 rn) 0 I( 

kl-12P-2oSDSA DF1-l2S- 2. SR~ 
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Tabl e 1-1 Service Ki t (Continued) 

Or de ri ng No. Name Qt y . Re ma rks 

1< 30 c m 
-=1 

449J8 1723A Ex tend e r Cab l e 3 

~' II 
) 

l

lPI- Oll-0 2M P I- O ll- 0 2 F~ 

I~ 
30 cm 

-=1 
49J81 72 38 Ex t e nd e r Ca b l e 3 

~' II 
I 
) 

!j

lPI- Oll-OSM PI- Oll-0 5F~ 

rc 30 cm 
-=1 

4 49J 8 l723F Ex ten de r Ca b l e 2 

~ II 
I 
I 

1 

tI-Oll-0 4M PI-Oll-0 4F ~ 
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Table 1-1 Serv i ce Kit (Con t inued) 

Ordering No. Name Qt y . Remark s 

44 9J8l 723G Extende r Cable 1 
I--=: 30cm 

~ 
r-

I
-

tI-
I-
I-
I-
'--  / 1 

[ PI-Oll-12M PI -O ll-12F\ 

44 9J 8l7 25A Ex t ende r Cab le 3 t< 30cm =l 
DCII=J{ []=J 
~. 5 DXVh 

27 DP- P- l .5 27DP-8J- l.5 

r=: 30cm ..., 

~[ nJ= 
27 DP_ LP~· 5 DXV27DP _BJ_~~ 

449J8l 72 5B Extender Cab le 3 
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Tabl e 1-1 Servi c e Ki t (Continue d) 

Orde r ing No. Name Qty . Remarks 

449J81725C Exte nder Cab l e 2 
~ 

2m 
~ 

§CJ[ [§ 
& RM-202B 

RG-58A/ U ~ 

HRM- 20 2B 

44 9J 81 7 25 D Extende r Cable 3 r=== 
SOcm 

~g 
§g ~ ~ rJ---j 
6RM-20 2B 

RG- 58A/ U 

HRM-208B\ 

No. 130 5 BNC(J ) -U MJ 
Adapter-2 

1 

Q]ID 
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Table 1-1 Service Kit (Continued) 

Or d e r ing No. Name Qty . Remarks 

44J74489C Flat Cable 1 

HIF3A-34D-2.54R 

\
n[j[jTITI 

r-28cm+28cm+28cm-I--2 8cm-1 

4 220133 60 Extender Board 1 
o 
o 

~L-_----l---ITf-~ 

o 
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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[ ]. 
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Table 2-1 Mechanical Parts List 

No. PART No. DESCRIPTION REMARK Q'TY 

Fig. 2-1 32B7662 Frame, Front 1MW· 4U 1CD 
0 32B7666 Channel, Rear 4U 2 

CD 33B20662 Protector 4 

0 NOT ASSIGNED 

CD 32B7670 Channel, Top 450D 2 

0 3287671 Channel, 8ottom 450D 2 

(])	 32287672 Standard Foot 4 

34B73660C Tape, Trim 4U 2® 
349B73661 Handle, Side 450D 2® 

@	 33B22452 Cover, Top 1 

@	 33B22512 Cover, Bottom 1 

@	 33B22472 Cover, Side 2 

@	 4BPS8S3 Screw 2 

48PS8S3 Screw 2~ 
@ 5FPS12S7 Screw 4 

@ 5FPSIOS7 Screw 8 

@ 4NPS20S7 Screw 8 

@ 4SW-SU Spring Washer 8 

@ 4WBS-B3 Plain Washer 12 

@ 3HRPSIOS3 Screw 8 

@ 34B73674 Tilt Stand 1 
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Cabinet Assembly 

(1) Removing the top c o ve r ~ 

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 * 
arrow. 

(3) Removing the side cover ~ 

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 @. 



12 

/
@ 

Fig. 2- 1 Ca b " et AssemblyIn 

2-3 /(2-4 blank} 



Tabl e ?- 2 Mechanical Pa r ts Li s t 

NO. PARTS NO. DESCRIPTION REMARKS Q' TY 

F i g. 2-2 4 2B1 274 3C Fron t pane l 1CD 
0 4 22B1 274 5 Sub panel 1 

0 Zl f ront panel I 1 

CD 2 2 fron t panel II 1 

CD 349B865 3 0B Bezel 1 

CD 3 4B78 330A Pa nel c l amp 3 

G 3 4B78 33 0B Panel c l amp 3 

® 1305 HRM-601D (MS 710C/ D only ) 1 

G) 34 2E73 70 0 Kno b 1 

@ 3 42E73 701 Knob 3 

@ 44E68583 Button Charact er ; Powe r 1 

@ 342 E76657 Bu t to n Cha racter ; 19 
10 k - 30 MHz 
10 0 k - 2 GHz e tc . 

@ 442E838 97A Button Ch a rac ter ; A 1 

@ 442 E8 389 7B Button Cha racte r ; B 1 

@ 442 E83 8 98A Button Charac te r ; C 1 

@ 442E74806B Butto n Character; D 1 

@ 44 2E83897C Button Ch a r a c t e r ; E 1 

@ 44 2E74 806C Button Ch a ra c te r ; F 1 

@ 442E74806 D Button Cha r ac t e r ; G 1 

@ 44 2E74 8 06 E Button Cha rac t e r; H 1 

@ 44 2E 74806F Button Ch arac te r ; I 1 

@ 44 2E74806G Button Character ; J 1 
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Table 2- 2 Mechanical Parts List (continued) 

NO . PARTS NO. DESCRIPTIO N REMARKS Q ' TY
 

F ig . 2-2 @ 44 2E748 06H Butto n Char ac t e r ; K 1
 

@ 44 2E748 06J Butto n Cha r a c t e r ; L 1
 

@ 44 2E7 4 8 06K Button Char ac te r ; M 1
 

@ 44 2E74 8 06 L Butto n Charact e r; N 1
 

@ 44 2E 74806M Butt o n Chara cter; 0 1
 

@ 442E74806N Button Charac t e r ; P 1
 

@ 44 2E74806P Butto n Characte r ; Q 1
 

@ 442E74806Q Button Cha r ac t e r ; R 1
 

@ 442E748 06 R Butto n Charac ter; S 1
 

@ 44 2E748 06S But t on Charac te r ; T 1
 

@ 442E748 06T Button Cha r act e r ; U 1
 

G 44 2E748 06AB Button Character; V 1
 

@ 44 2E748 06V But t on Ch a rac ter; w 1
 

@ 44 2E748 06 AC Button Ch a ract e r ; X 1
 

@ 44 2E74 8 06X Button Chara ct er; Y 1
 

@ 44 2E748 06 Y Button Ch a rac ter; Z 1
 

@ 442E74806AA Button Characte r ; BS 1
 

@ 442E74806Z Button Charact er ; SP 1
 

~@ 44 2E74817A Button Cha r acte r ; c 2
 

@ 44 2E74817C But ton Chara cter; A V 2
 

@ 34E766 56A Button Character; 9
 
PEAK
 
~ CRT, e tc .
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Tabl e 2-2 Mechanical Parts List (continued) 

NO. PARTS NO . DESCRIPTION REMARKS Q' TY 

Fig. 2-2 @ 34E 70073 E Button Ch a r a c te r ; TITLE 2 

MARKER 

@ 34E70073G Button Character; SHIFT 1 

@ 34E70073D Button Character; COpy 1 

@ 3FPS6B 3 Sc r e w 6 

@ 3FPS10B3 Screw 6 

@ 3NPS6 B3+SW Screw 10 

@ 3AOS3 Screw 5 

2-7/(2 -8 blank) 
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i 
f, 

Fig . 2-2 Front Pane'1 Assembly 
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Tabl e 2-3 Mec hani cal Parts Li st 

NO . PARTS NO. DESCRIPTI ON REMARKS O' TY
 

Fig. 2-3 42 2B1 3 2 25 Rea r pane l 1
CD 
(3) Not as signed
 

CD 4 3B28 61 9 Cover 1
 

CD 44B 7 35 23 Expanded metal 1
 

G) 3 4B736 7 0 Cord holder 4
 

® Not assi gned
 

G) 3BPS 8 51+WBS Screw 3
 

® 4NPS1 0S 7SW Screw 4
 

® 4NPS12 S7SW Screw 4
 

@ 4BPS8S1+WB S Sc r ew 4
 

2 - 11/ (2 - 12 blan k) 
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Fig. 



Fig. 2-3 Rear Panel Assembl y 

2-13 /(2-14 blank) 



Table 2-4 Mechan i cal Part s Li st 

NO. PARTS NO . DESCRIPTIO N REMARKS Q ' TY 

Fig. 2- 4 4 29H 10413 Z5 YTF 1CD 
CD 429H1l322 Z6 1 

\.l 1st conve r t e r 

CD ' 429H1 04 23 Z3 RF ATT 1 

CD NOT ASSIGNED 

CD 4 39H33 847 Z7 Coupler (MS710C/ D o n ly ) 1 

CD 4 3B33914 Cov e r p la t e 1 

0 44 B7400 2B J oint p l a t e 1 

® 44 9J84195 Semirigid c able (M S710C /D o n l y) 1 

0 439J3 3920 Semirig id c able (MS 71 0C/ D o n l y) 1 

@ 44 9J 74 008 Semi r igid c able 1 

@ 4 39J3 391 6 Semi r i g i d c able (MS710C/D o n ly) 1 

@ 44 9J84197 Se mi r ig id cable MS710C 1 
44 9J84194 (MS7 10D/E/ F) 

@ 44 9J7414 3B Semi r igid c able 1 

@ 439J3 3917 Semirigid c able 1 

@ 4 39J33918 Semi r i g id c ab l e (MS710C/D on ly) 1 

@ 439J 33 91 9 Semirigid c ab le 1 

@ 449J84196 Semi r i g id c able (MS710C/D o n l y ) 1 

@ 3NPS88 3+S W Screw 2 4 

@ 3NPS 14B3 +SW Scr ew 1 

@ 4NPS6B3+SW Sc r e w 1 

2-1 5 /(2-1 6 blank) 
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Fig, 2- 4	 RF Compone n t s 
Ass embly 
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Tabl e 2- 5 Me cha ni c al Pa r t s Li s t 

NO . PARTS NO. DESCRI PTION REMARKS Q' TY 

F ig . 2-5 3 29H9 345C Z14 0 t o 2 GHz 1CD 
RF b lock 

CD 329H866 7 Z16 PLL bloc k 1 

(3) 14 V8 0 08 9 CRT 1 

CD Z21 1 
l ocal con t ro l 1 

0 Z22 1 
I F BPF /AMP 1 

0 Z2 4 (MS710C/E on ly) 1 
l ocal contro l 2 

0) Z23 1 
IF BPF/AMP 2 

® Z2 7 1 
di s play contro l 

0 Z2 6 1 
CPU boa rd 

@ Z25 LOG/ LI N 1 
AMP DETECTOR 

@ 44 B7807 0 Clamp 2 

@ 3 4E67 7 54A Rub be r spacer 2 

@ 34 E6 775 4E Rubb e r space r 1 

@ 3 4E67 75 4F Rubbe r space r 2 

@ 438 33 914 Cover p late 1 

@ 43B315 20 Cove r p l a te 1 

@ 4487400 28 J oint p l a te 1 

@ 44 9J 84198 Semirigid c a b le MS 710C 
44 9J 84194 (MS710D / E/F ) 

2- 1 9
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Tabl e 2- 5 Me chanical Parts List (c ontinued) 

NO. PARTS NO. DESCRIPTION REMARKS Q'TY 

Fig . 2-5 @ 439J3 392l Semirigid c able 1 

@ 439J3 39l8 Semirigid cable (MS7 l0C/D) 1 
44 9J 86l8 4 MS710E/F 

@ 4 39J339l9 Semirigid cab le 1 

@ 4 39J339l7 Semirigid cab l e 1 

@ 439H26 785 Z9 YTO 1 

@ 439H26785 Z12 Fi l te r 1 

@ Zl O 1 
YTO/ YTF DRIVE 

@ 44Y85780 Z18 1 
1.1 2n d conve r te r 1 
Z19 
1.1 2nd converter 2 

@ 2 .6NPS5B3+SW Screw 7 

@ 2 .6NPS6 B3+SW Scre w 4 

@ 3FPS8B3 Sc rew 2 

@ 3NPS8B3+S W Screw 20 

@ 3NPS1 4S 7+SW Sc r e w 4 

@ 4NPS 6B3+ SW Scre w 1 

@ 4NPS8B 3+ SW Screw 4 

@ 4BP S8B3+WB Scre w 4 

2-20
 



Lf) 

~ 

~\ 0 ~ 0 ~ 
o ~ 0 

o ·~ 0 

o ~ 0 0 
o~ 0 <D~ . 
~ 0 ~ 

() . 
o ~ • 

o ~ , 
~ . 
~ 

---'-c--O'- r 
~ 



I 
"
~ -~l~ ----"-

\\' 

Fig. 2-5 

co 

CRT and PC Boards 
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Ta ble 2-6 Mechanica l Par t s Li st 

NO. PARTS NO . DESCRIPTIO N REMARKS Q' TY 

Fig . 2-6 Z30 CRT b ias/	 1
CD 
X- y AMP 

(2)	 Z3 4 dig ital 1
 
memo r y / GP-IB
 

CD Z32 s witch i ng 1
 
regulato r
 

CD Z33 connec t ion 1
 
r-- 

b oard 

0 33B5112B Screw s upport 8
 

CD 4 3B28 641 Protective board 1
 

(j) 4 2B11719 Cover 1
 

CD 34H 3950 5 Screw support 4
 

(2) 44 9H83 798 Oip lexer (MS710C/ O o nly) 1
 

@ 44Y 857 78 Ex t I F AMP (MS710C /D o n l y ) 1
 

@ 44 Y85 77 9 Low 1st MIX (MS710C only) 1
 

@ 449,J84 1 95 Semir i g i d c a b le 1
 

@ 44 9,J84 1 9 6 Se mi r i g id cab l e (MS710C / O only) 1
 

@ 44 9,J8419 7 Semi r i g id cable (MS710C o nly) 1
 

@ 44 9,J 84 1 98 Se mi r ig i d c ab le (MS71 0C o nly) 1
 

@ 2 .6NPS6B3 +SW Scre w 8
 

@ 3NPS6B3+SW Scr ew 20
 

@ 3NPS8B3+S W Sc r ew 3
 

@ 3NPs16B3+SW Screw 3
 

@ 3FPS6B3 Screw 8
 

@ 5NPS12S 7+ SW Sc r ew 1
 

2- 23 /( 2-24 b lank ) 
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Fig. 2 -6 Batt 
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Table 2-7 Mechanical Parts List 

NO. PARTS NO. DESCRIPTION REMARKS Q' TY 

Fig. 2-7 44Y85777 Low l ocal block (MS 710C onl y) 1CD 
CD 34H38590D Spacer (MS710C o n ly ) 2
 

0) 3NPS8B3+SW Screw (MS710C o n ly) 2
 

CD 3NPS12B3+SW Screw (MS7l0C o n ly ) 2
 

2- 27/(2-28 blank) 
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2.3 CRT Faceplate Cleaning Procedure 

Step Procedure 

1 Turn off the 

ac outlet. 

power and remove the power cord from the 

2 Lift the bezel latch with 

bezel toward you. 

a fingertip and pull the 

3 Clean the CRT faceplate with a dry cloth. 

4 Insert the 

lower side 

tip of the bezel into the latch 

of the frame to lock the bezel. 

and push the 
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Fig. 2-8 CRT Faceplate Cleaning~Latc/; 
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SECTION 3 

OVERALL CIRCUIT DESCRIPTION 

Refer to the Block Diagrams attached at the end of 

this section. 

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

The MS710[ ] 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. 

f RF input frequency fLO = 1st local frequencyRF 
f 1st IF frequency (2.5214 GHz or 521.4 MHz)

I F 

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 o f 2.5215 GHz 

to 4.5214 GHz, and converted to 2.5214 GHz fir st IF s igna l . 

This first IF signal goes to the 2nd converter thro ugh 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. 
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The RF signal in the 1.7 to 2 3 GHz range is directed 

to the Preselector (Z5 YTF) and then to the Z6 (~ 1st 

Converter). In this converter unit, the RF signal is 

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 in 

Fig. 3-1 and Fig. 3-2. The 521.4 MHz IF Signal is applied 

to the ~ 2nd Converter (ZlB, Z19) and converted to a 

21.4 MHz IF signal b y mixing it with the 500 MHz 2nd local 

signal. 

The differences in the first Converter efficiency for 

the different mixing modes are compensated b y adjusting the 

IF amplifier gain in the ~ 2nd converter 2 (Z19). The IF 

signal selection switches are al~o included in this unit. 

Nominal loss or gain of each part is written in Fig. 

3-3 (1 /4). Overall conversion gain of these frequenc y 

converters is t ypically +7 dB. 

The input RF signal in the 10 kHz to 30 MHz range of 

the MS710C is directed to the Z35 (low 1st 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, 1S sent to the ~ 2nd converter 

(ZlB, Z19) and converted to a 

the same way as the 1.7 to 23 

21.4 MHz second 

GHz range. 

IF s iqnal in 

In the lB to 140 GHz EXTERNAL MIXER mode of the 

MS710C/D, the RF signal input to the e xternal 

mixed with the first local signal applied via 

coupler and c o nve r t e d to a 5 21.4 MHz f i r s t IF 

mixer is 

the Z7 

signal. 
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Both two- and three-port mixers can be used with the 

MS7l0C/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 ~ 2nd converter (Z18, Z19) 

via the IF AMP in Z36 in the same way as the 1.7 to 23 GHz 

range. 

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

The 21.4 MHz IF signal from the frequenc y converters 

is applied to the Z22 IF BPF/AMP 1. 

In Z2 2, 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 

s ub s e q u e n t three-stage variable bandwidth BPF circuits to 

determine the MS7l0[ ] 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 o f 

the two routes according to the RBW setting v a l ue after 

passing the v a r i a b l e gain amplifiers. 

When the RBW setting v a l ue lS less than or e qual to 

100 kHz, the 21.4 MHz IF signal lS mixed with th e 19.9 MH z 

s i g n a l and down-converted t o a 1. 5 MHz signal. Th i s s ig nal 

goes to the v a r i a b l e gain amplifiers and v a r i a b le bandwidth 

BPF circuits which determine the sensitivity and th e 

resolution bandwidth of the analyzer when the RBW s etting 

is between 100 Hz to 100 kHz. Then it is mi x ed vl i t h the 

same 19.9 MHz signal again and up-converted to the 21 . 4 MHz 

IF signal. This reconvert ed signal is applied to th e 

three-stag e BPF circuit whose bandwidth is s el ec tabl e f rom 

300 kHz to 3 MHz. 
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When the RBW setting is more than or equal to 300 kHz, 

the above Down and Up converting processes are bypassed ano 

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 

v i d e o signal processing section through the video filter, 

scal e attenuator, and buffer amplifiers. Their sample and 

hold circuits are used to hold the video signal level when 

the mixing mode is changed. 

3.3	 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 sweep time of less than 2 ms/div, the video 

signal is directl y sent to the vertical deflection 

amplifier in the z30 f or the CRT display. 

In all other cases, the video signal is sampled o r 

digitized in the Z34 s ynchronized with the sampling pulses 

from the sweep s i g n a l generator circuit in the Z26. Thi s 

s ampling is manaqed b y a microproce s sor in the Z34 a nd t he 

digitized video s i g na l data are stored in the disp la y RAM 

in the Z27. The stored data with o t h e r c haracter data are 

readout with a constant refresh rate by t he d isplay control 

circuit to display them on t he CRT. 
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3.4 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 (29 YTO) except for the 

lOk-30MHz Band of the MS710C. The frequency and sweep 

width (span) is controlled, using the control circuits in 

the Z21, by the main microprocessor in the 226. 

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 oper.ed to make a wide 

frequenc y sweep. For the narrower spans, the phase lock 

loop is always c l o s e d and the reference oscillator is swept 

to get a stable swept frequency signal. 

When the sw eep width* is set to wider than 2 GHz b y 

using START-STOP frequenc y settings, the first local 

frequenc y is swept by the output of the Main Tune D/A 

converter in the Z21 which is directly controlled by the 

main microproce ssor in the 226. In this sweep mode, when 

the local frequency come s to the upper end of the YTO 

(6 GHz), . t h e harmonic mixing mode is automatically changed. 

Frequency correction by the PLL is u sed at the s t a r t 

frequenc y in each mixing mode. The relationship b etween 

the RF frequency and the first local frequency in each 

mixing mod e is shown in Fig. 3 - 1 . 

When the s weep width* is less th an or equ al to 2 GHz, 

the Main Tune D/A converter is set to the fi xed value 

corresponding to the center frequency. The sw e ep rawp 

signal fr om the generator in the 226 is used to sweep the 

YTO as described below. In this sweep mode, the mixing 

mode is never changed in a sweep because of the 2 GH z 

overlap at each mixing mode end. The rel ationship betwe e n 

the RF frequency and the first local frequency is shown i n 
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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 

lS less in the lower mixing mode. 

When the swe ep width* is between 2 GHz and ?-l MHZ, th e 

sweep signal from the Z26 is added to the main tune voltage 

through the Span Control Attenuator. This swept tuning 

vo l t a g e is applied t o the YTO main coil to get a swept 

frequency signal. When the s we e p 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 c e n t e r 

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 is 

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 (16th to 

47th) harmonics of the sampling signal which i s generated 

a t the MIN VCO (Z16-Z6) and divided by 8 a t the pul s e 

ampli fier (Z16-Z5). At the YTO PO c i r c u i t (Z1 6- 29) t h e 

d i ff e re n c e frequency signal from the sampler is phase 

locked to the 17.4 MHz reference signal which is generat ed 

by the REF VCO and divided by 8 in the Z21. Th e correction 

voltage for the center f r e q ue nc y is held in a sample a nd 

hold c i rc u i t (a part of Z16-Z10) while the wid e swee p is 

operating. 
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As the frequency of the MIN VCO is controlled by a 

sub PLL circuit precisely according to the equ ation s hown 

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 MIN VCO consists of the 5 x 100 MHz 

(Z16-Z8), MIN MIX (Z16-Z7), MIN PO (part of 216-210) a nd 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 (25 YTF; YIG Tuned Filter) tuning 

signal is generated in the Z21 by uSlng the main tune 

signal and the information for the harmonic mixing mode. 

The mixer bias for the ~ 1st converter and IF gain control 

signal for loss compensation at the ~ 2nd c onverter (2) is 

also supplied from the circuit in the 221. 

* The term "Sweep Width" refers to the "Sweep Width o f 

the first local oscillator." This is equal to the "span" 

set by the front panel operation onl y when the fundamental 

mixing mode (1+ or 1-) is used. When a higher mixing mode 

is used" the "Sweep Width" is equal to the v alue of "span 

divided by the harmonic number." For e xample, when the 4+ 

mode is used, the sweep width is on l y 500 MHz even if the 

span is set to the 2 GHz or 200 MHz/div by a panel 

operation. 
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When PLL Cloee d 

(No rmal Band) 
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MIN 
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f + --B-

REF 
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SECTION 4
 

OVERALL TROUBLESHOOTING
 

Refer to the MS710[ ] circuit diagram attached at the 

end of this section. 

4.1	 Introduction 

This section explains which part (up to the block 

level) is t o be checked according to the failure s ymptoms. 

Refer to the circuit explanati ons In Section 3 before 

troubleshooting, because the entire signal flow must be 

full y under stood beforehand. 
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4.? Troubleshooting 

troubleshooting4 . 2 .1 Faultv block location 

Location to be checked 

The LED and CRT on the No (1) Power s wi t c h , fuse 

front panel come o n . (2 ) Z32 SWITCHING REGULATOR 

Yes 

The CRT comes o n 
the LED is on . 

when No ( 1) 

(2) 
(3) 

z30 CRT BIAS X-Y AMP 
Vl CRT 
Z30 DISPLAY CONTROL CIRCU IT 

YeS 

The LED comes on 
the CRT is o n . 

when No (1) 

(2) 
Zl FRONT PANEL I 
Z26 CPU BOARD 

Yes 

Key s wi tch input and 
data knob control o n 
the front panel are 
accepted . 

No ( 1) 

(2) 
Zl , Z2 FRONT PANEL 
Z26 CPU BOARD 

I, II 

Yes 

Input signals in a ll 
Yesfrequency bands are See F ig . 4-2 . 

not d isplayed on the 
CRT. 

No 

Input s ignal s in
 
frequency b a nd from
 

( 1) Z3 RF ATT
 
d isplayed. However
 
1.7 to 23 GHz a re not 

(2) Z5 YTF and ZlO YTO/ YTF 
Ye s dr i v er
 

bands from 10 0 kHz to 2
 
signals i n frequency 

(3) Z6 ~ 1st CONVERTER 
GHz or 10 kHz to 30 MHz (4 ) Z18, Z19 ~ 2nd CONVERTER 
are displayed . 1, 2 

(5) Z21 LOCAL CONTROL 1 

No
 
(Continued)
 

F i q. 4-1 (1 /2) Fault y Block Location Tr ou b l p. s ho o t i nq Flowchart 

4-2
 



(Continued) 

No 

Input signals in 
frequency band from 
100 kHz to 2 GHz are not 
displayed. However Yes 

s i gn a l s in frequenc y 
band from 1.7 to 23 GHz 
are displayed. 

No 

Input signals in 
frequency band from 
10 kHz to 30 MHz are not 

Yesdisplayed. However 
signals in frequency 
band from 100 kHz to 2 
GHz are displayed. 

No 

Input signals in the 
external mixer mode are 

Yes not displayed. However 
signals in frequency 
band from 1.7 to 23 GHz 
are displayed. 

No 

The frequenc y is 
incorrect although input Yes 
signals in all frequency 
bands are displayed. 

No 

The l evel is incorrect 
although input signals Yes 
in all frequency bands 
are displayed. 

NO 

MS710 ( ] is normal. 

(1)	 23" RF ATT 
(2)	 214 0 to 2 GHz 

RF BLOCK 
(3 )	 219 l.J 2nd CONVERTER 2 
(4 )	 221 LOCAL CONTROL 1 

(1)	 235 LOW 1st MIX 
(2)	 236 EXT IF AMP 

(1)	 27 COUPLER 
(2)	 28 DIPLEXER 
(3 )	 236 EXT IF AMP 

Local signal s ystem 
troubleshooting 
See Fig. 4-3. 

(1 )	 222 IF BPF/AMP 1 
(2)	 225 LOG/LIN AMP DETECTOR 
(3)	 234 DIGITAL MEMORY/ GP-IB 
(4)	 227 DISPLAY CONTROL 

Fiq. 4-1 (2/2) Faultv Block Lo cation Troubleshootinq Fl owch ar t 
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Input signals in a ll frequen c y bands 
are not di splayed on the CRT . 

NO Sweep is p erformed under (1 ) Z2 6 CPU BOARD 
trigger free-run status. (2 ) Z34 DIGITAL MEMORY/GP-IB 

Yes 

Nois e is di splaye d 
the CRT . 

o n NO 
(1 ) 
(2 ) 
(3 ) 

Z34 
Z27 
Z25 

DI GITAL MEMORY / GP-IB 
DI SPLAY CONTROL 
LOG/LIN AMP DETECTOR 

Yes 

NoTh e 1st l ocal ou t p ut signal Loca l s i gna l s ystem trouble
o n the rear	 panel is normal s hoo t i n g 

See Fig. 4 - 3 . 
Yes 

The video output signal on No (1) Z34 DIGITAL MEMORY/GP-IB 
the rear pane l i s normal. (2) Z26 CPU BOARD 

Yes 

An IF signal 
the Z18 J4. 

is o u t p u t t o No 
(1) 
(2 ) 
(3 ) 

Z3 RF ATT 
Z19 ~ 2nd CONVERTER 2 
Z21 LOCAL CONTROL 1 

Yes 

(1 ) Z22, Z2 3 IF BPF/AMP 1, 2 
(2) Z25 LOG/LIN AMT DETECTOR 

Fiq. 4- ~	 Trouhl Rsh ootinq Fl owchart (WhRn Input Siqnal s Tn Al l 
Frpq. Bands rIO k to 30 MHz , 100 k tn ~ ~Hz , I .' t r 
~3 GH z] Are Not Dis p l a y ed,) 
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4.~.2 Local signal system troubleshooting 

( Re f , Figs. 3-3 (4 /4) & 3-4) 

As explained in paragraph 3.4, many parts ar p r pla t p d 

t o th e MS 710C local siqnal c o n t r o l s ystpm. S i mp l i f ip d 

troubleshootinq can be don e according t o th p f o l lowi n q 

procedurps: 

NO (1 ) Z9 YTO 
Local signals e x i s t? (2 ) ZlO YTO/ YTF DRI VE 

(3) Z32 SWITCHING REGULATOR 
Yes 

(1 ) ZlO YTO/ YTF DRIVE No 
Local signal con t ro l l ed? (2 ) Z21 LOCAL CONTROL 1 

(3 ) Z26 CPU BOARD 
Yes 

Frequenc y c orrect in zero Yes (1 ) Z26 CPU BOARD 
span, but not s we epe d? (2 ) Z21 LOCAL CONTROL 1 

No 

In a broad band s we e p , 
f requen c y displays c an be 
ob s e r v e d normally, but frequ
enc y is incorrect o n ly b y a 
few MHz to 20 MHz. 
(PLL c ircu i t failure) 

(Con t i nu e d ) 

F .i q , 4 - 3 (l / 2) Troubl psho otinq Fl owchar t 
(When Lo c a I Sian nl S\J S T.P P1 Tc: F' rJull--,. ) 
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(Continued) 

f 
REF 

f 
MIN 

No 

No 

221 LOCAL CONTROL 1 

Yes 
Yes 

Z14-J5 : OK? 

No 
No 

8/N MHz : OK? 
Z14-28 100 
MHz REF OSC Yes 

Z2 6 CPU BOARD 

Z1 6 PLL BLOCK
 

Z10 YTO/YTF DRIVE
 

F''iq • 4-3 (2/2) Troubleshooting Flowchart 
(When Local Siqnal System Is Fault ,,) 

The best method of local siqnal system trnubleshootinQ 

is to check each checkpoint frequenc y (Fiq. 3-~) b v se ttinq 

zero span. The relationship between the center frequency 

and 1st local frequency i s explained in paraqraph 3 . 1 . The 

relationships between 1st local frequ~ncv, M and N v a J u e s , 

and f(M/N) values a re li sted in Table 4-1 shown heJnw. 
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T able 4 -1 ( 1 /2) Rp.lationship a mo n q N, M and F(M /N) fo r F rr.o l 
(lst Loca.l Frp.qup.ncv) 

fF( LO) = Frp.f + 125N+2M (Fre £=18.4 MHz) F{M/N } = 1000 + 16!i]
N 

F(LO} MHz 

2118.4 
22 42 . 4 

2243.4 
2 3 6 7 . 4 

2368.4 
2 492 . 4 

2 49 3 . 4 
261 7.4 

2618.4 
2 7 4 2 . 4 

2 743.4 
2867.4 

2 8 6 8 . 4 
299 2.4 

2993.4 
3117.4 

3118.4 
324 2.4 

3243.4 
336 7.4 

33 68.4 
3492.4 

34 93.4 
3 617.4 

3618.4 
3 742.4 

3 743.4 
386 7.4 

3 86 8.4 
3992.4 

3993.4 
4117.4 

N 

16 
1 6 

1 7 
1 7 

1 8 
18 

19 
19 

2 0 
2 0 

21 
21 

22 
22 

2 3 
23 

24 
24 

25 
25 

26 
2 6 

27 
27 

28 
28 

2 9 
29 

30 
3 0 

3 1 
31 

M 

50 
112 

5 0 
112 

50 
112 

50 
11 2 

50 
112 

50 
11 2 

50 
112 

50 
11 2 

50 
112 

50 
112 

5 0 
11 2 

50 
112 

5 0 
11 2 

5 0 
11 2 

50 
1 12 

5 0 
J 1 2 

F(M /N) MHz 

J 050.00 
1112.00 

104 7.06 
1105.41 

1044.44 
1099.5 6 

1042.11 
1094.3 2 

1040.00 
1089.60 

103 8.10 
10 85.33 

1 03 6.36 
1081.45 

1034. 7 8 
10 7 7.91 

1 033.33 
1074.6 7 

103 2.0 0 
1071.68 

103 0.7 7 
106 8.9 2 

lCJ29.63 
lCJ 66.37 

1 0 28.57 
10 64.nn 

1(J" 7. 5 9 
1 061. 79 

10 7 6.6 7 
lCJ59. 73 

1075.81 
1057.81 
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TablE'" 4-1 (2/2 ) Relationship among Nt M and F(M /N) for F(J,O) 
(1st Local Frequencv) 

rF(LO) == Fref + 125N+2M (Fref==18.4 MHz) F(M/N) 1000 + 16!'i]
N 

F(LO) MHz N M F(M/N) MHz 

4118.4 32 50 1025.00 
4242.4 32 112 1056.00 

4 243.4 33 50 1024.24 
4367.4 33 112 1054.30 

4368.4 34 50 10 23.53 
4492.4 34 117 1052.71 

4493.4 35 50 1022.86 
4617.4 35 112 1051.20 

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 38 117 1047.16 

4993.4 39 50 1020.51 
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 1019.05 
5492.4 42 112 1042.67 

5493.4 43 50 1018.60 
5617.4 43 112 1041.67 

5618.4 44 50 1018.18 
5747..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 ADJUSTMEN~

5.1 General

5.1.1 Configuration

In this section, blocks are classified according to

their printed circuit boards or corresponding units in th e

order of Z 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. Adjustment locations and methods of adjustment

The explanation of each block includes the r elated

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 optionall y available.

In addition, Table 5-1 lists the measurinq equ ipme nt

required for troubleshooting, repair and adjustment.
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Table 5-1 Equipment for Troubleshooting, Repair, and AdjustmAnt

EQUIPMENT REQUIRED PERFORMANCE
MODEL

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 5.11, 5.16

Signal Frequency range: MG655A 5.4, 5.5,
Generator 100 kHz to 1300 MHz 5.11, 5.16

Frequency range: MG724 [ 5.8, 5.10
1 to 23 GHz 5.21, 5.22

5.12

Spectrum Frequency range: MS610A 5.4, 5.6 ,
Analyzer 10 MHz to 1 GHz 5.15, 5.7,

5.10. 5.21.
5.22

Oscilloscope Frequency range: 5.3, 5.5,
(High-voltage 200 MHz, 5 mV 5.7, 5.9,
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 n
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5.2 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 lS 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 MS7l0[ ] 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 is

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).
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5.3 Zl Front Panel I and Z2 Front Panel II

5.3.1 Circuit description - Zl and Z2

(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

(Z26-Q38) .

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 011 decoder. All

LEDs except the sweep LED are dynamically driven under

control of the same keyboard display controller (Z26-038)

010 is the anode-side scanning line decoder and 012 and 013

are drivers. 014 is the cathode-side driver.

The rotary encoder consists of Zl-Z2, 03, and Q4 and

is used for setting and changing continuous data. This

output pulse is sent to the Z26 CPU/Sweep Generator PC

Board through the direction-of-rotation decision circuit

consisting of 05, 06, and 07, 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.

Th e amplitudes and destinations of the analoq control

signals generated by the five variable resistors are shown

in Table 5-1 in Fig. 5-3.

Zl-Zl is the electronic buzzer that sounds an alarm.
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5.3.2 Checkinq procedure - Zl and Z2

Step Procedure

1. Se e Fig. 2-2 ; remove the front panel.

2. Use an oscilloscope to confirm that t h e voltages o f

checkpoint 0 to 0, shown in Figs. 5- 2 and 5-3,

satisfy th e v a l ues listed in Table 5-1 a n d are

indicated in the figure s.

3 . While turninq the rotarv en coder (data knob), o bs e rve

the wave forms at checkpoint «!> o n the osc illoscope

and co n f i r m that the pulse-shaped signals are be i ng

gen erated as below.

4. Wh en turning the rotary encoder clockwise, co n f i r m that

the c he c k po i ng level ... is s e t t o the l ow level

(0 V). When turnin g it c ountercloc kwise, co n f i r m that

the checkpoint level at ... is se t t o the high level

(5 V).

5 . If an abnormality oc c u r s during the check exp l a i ne d in

procedure 3 or 4, recheck the a bnormal i t v by aOl us tinq

R 2 e .

6 . If the signal wa v e f o r ms a t c h e c k p o i n t fI) SL O t o SL2

a n d checkpoint ~ OUTB O to OUTAl appear a s shown in

Fig. 5-1, the y are normal.
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OFFOFFOFFON ON

I
I I

r- 0 • 64--1I(rn,s')I~-~~__

OFFONLED: OFF

OV

+5V
OUTBO t o

OUTAl

SLO

+5V
SLl

OV

I

_--------'I
+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.

Not e 2: The unit of time is milliseconds (ms).

5.3.3 Adjustment - 21 and 22

21-R2 adjusts the brightness of the built-in rotar y

encoder LED to accurately indicate clockwise and

counterclockwise rotations.

Step Procedure

1. Press the center frequency switch.

2. Adjust R2 so that the frequency display 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 b y turninq the

R2 adjustment screw at both ends.)
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5.4 Z3 RF ATT 
Z5 YTF 
Z6 ~ 1st CONVERTER 
Z7 COUPLER (MS710C!D only) 
(Z4 is not assigned) 

All these components are mounted on a vertical 

chassis. This component-mounted chassis can be removed 

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 Z6-Z2~ it is an air

tight protective cover 

for the internal mlcro

wave IC circuits. 

* . MS7l0C/D onl y 

J2 

Fig. 5-4 RF Input Circuit Components Layout 

5-13 



CAUTION
 

1.	 The 26-22 harmonic mixer is sealed airtight; it 

is a mi crowave 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 fault y, 

replace the entire 26 o r return it for factorv 

inspection and repair. 

2.	 The vertical chassis upon which 23 to 26 ar p. 

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 25 and Z6, do not apply excessive force. 

5.4.1 Circuit d~scription - 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 Jl are sent to the zJ RF ATT (attenuator and 

switch) through the J2 cable. The input signals are sent 

b y the switch in 23 to the 214 a to 2 GHz RF block throuqh 

the switch in 235 LOW 1st MIX for 100 kHz to 2 GHz band a nd 

to the 25 YTF through the J3 cable for the 1.7 to 23 GHz 

band. 

Attenuation select and switch changeover signals o f 

the 23 RF ATT/SW are supplied through the driver circuit 

mounted on the Z34 DIGITAL MEMORY/GP-IR PC board with the 

control signals generated by the 226 CPU board. Z5 YTF is 
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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 Z6 ~ 1st converter input Z6-Jl. Z5 YTF tuning 

signals and heater power signals are supplied from the ZlO 

YTO YTF driver. 

As shown in circuit diagram Fig. 5-5, Z6-Zl 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-Jl by using the internal coupler 

Wl. 

The harmonic mixer Z6-Z2 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-Z3 IF amplifier and are output to the J4 

output terminal. Then, IF signals are sent to the Z18 ~ 

2nd converter 1. 

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

supplied from the Z2l local control 1 through J5. 

5.4.2 Checking procedure - Z3, Z5, and z6 

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 MS7l0[ ]. 
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(cont.) 

Step	 Procedure 

3 .	 Disconnect the semirigid cable connected to the z3 

output ports (Z3-J2 and 23-J3) and check the Z3 output 

with another spectrum analyzer. Confirm that input 

siqnals are sent to the Z3 correct output port at the 

proper attenuation. 

4 .	 If an abnormality is detected during the check 

described in Item 3, it is assumed that the 23 or the 

Z34 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. 

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

6.	 Set the center frequency to the input siqnal frequency 

and set the span to zero. 

7.	 Observe Z6-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 adjusted to obtain maximum 

output. 

8.	 Disconnect the J16 (connected to Z6-J2) cable. Then 

check the local signal input from 29 YTO to z6-21 and 

the related level (+12 dBm Typical) . 
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(c o n t. ) 

Step	 Procedur e 

9.	 Disc onnect the J17 (AT1 o u tpu t ) c a b l e . Th en check t he 

AT1 output l evel (+11 dBm Typical). When the s i anal 

descri bed in Item 8 is normal and thi s o u t p u t i s 

a bnormal, th e 26-Z1 l oc al a mp l i f i e r is fault y. 

10.	 If 25 YTF operation i s abnormal, f i r s t c heck th e 210 

YTOIYTF driver circuit (paragr aph 5.5). 

11.	 The Z6 ~ 1st converter can b e anal y zed b y checkinq the 

s i gn a l l evel s hown in Fig. 5-5. 

5.4.3	 Adjustment - 23, 2 5 a nd Z6 

Th ese c ompo ne n t s r equire no s pecial adiustments. 

2 6-22 harmonic mixer bias and the fr equenc y c harac te r ist ics 

o f conversi on l oss are a d i uste d by u sing the Z21 l ocal 

c o n t r o l 1 PC board. 
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5.5 Z9 YTO, ZlO YTO/YTF DRIVER 

5.5.1 Circuit description - Z9, 

(Refer to Fig. 3-3 (1/4), 

5-17) 

Z10 

Fig. 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 ZlO 

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

the local amplifier Z6-Z1 and coupler Z6-Wl in the Z6 ~ 1st 

converter and the coupler Z7 (paragraph 5.4) to the Z14 0 

to 2 GHz RF block and Z16 PLL block. Z9 and ZlO are 

mounted on the Z14 0 to 2 GHz RF block shown in Fig. 5-9. 

'-""'------.:::../ /----,-..........===---...l...-------------,.==;-------~':_:_':iI 

19DJ8D
no "'TO 

YTO/YTr DR IVER. 

:r7 

>OJ
 

:140
 
r » ~_ 1 14 · 1I2 

: : couPLER. 
' HOf)/)!..,E 

© © © 0 :©i: [§J 

Fig. 5-9 Z9, ZlO, and Z14-Z12 Parts Layout 

A conversion circuit on the Z10 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. 
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The circuit on the Z10 is divided into the main coil 

driver circuit with 011, 012, and 013 and the FM coil 

driver circuit with 015, 016, and 017. The main tune 

signal (MT) from the Z21 that determines Z9 YTO frequency 

is input to the maln coil driver circuit of ZIO 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 ZlO-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. 
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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 ZlO-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 Z10-Q20, ZlO-Q21, and Z10-022 is the 

Z5 YTF (preselector) drive circuit described in paragraph 

5 . 4 . 

This circuit adds the YTF tune (YTFT) signal sent fr om 

the Z21, the preselector peak signal sent from the 

front-panel preselector peak control IZl-R18) through Z21, 

and the signal for the preselector auto tuning sent from 

Z34. Then, these signals are supplied to the Z5 YTP tuning 

coil through the voltage current conversion circuit (Fig. 

5-1ll . 

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 MS710[ ] to ZERO SPAN and measuring the first local 

output o n the rear panel. 
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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 0 and 8 
(Figs. 5-16 and 5-17) on the oscilloscope and confirm 

as shown in Fig. 5-12. 

If this signal is abnormal, the Z21 local control 

circuit is assumed to be faulty. 

Note:	 Make sure that the voltage at checkpoints 0 
and 8 is 1.7% and 5% less than that of the MT 

voltage and YTFT voltage, respectively. 

4.	 Observe the voltage at Z10 checkpoints 8 and O. If 

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 lS used when a sweep is performed for the 

entire band used by the YTO. 

6.	 Observe the voltage at Z10 checkpoints 0 and 0 and 

confirm as shown in Fig. 5-14. 
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(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 che ckpoints 0 and 0 and 

confirm as shown in Fig. 5-14. 

9.	 Set the SPAN to 2 MHz /div. 

10.	 Observe the v o l t a ge at Z10 checkpoints 0 and ~ and 

confirm as shown in Fig. 5-15. 

11.	 If an abnormalit y occurs during the check described in 

Item 10, disconnect the PLL signal connector connected 

to ZlO-J5 and repeat Item 10. 

12.	 If a normal status results in Item 11, the 216 PLL 

block is assumed to be faulty.
 

In ,a normal operation status, v o l t a g e 0 appears as
 

the wa veform shown in Fig. 5-15.
 

13.	 Set the SPAN to 100 kHz/div. 

14.	 Observe the voltage at checkpoint 0 and check it as 

the lower waveform shown in Fig. 5-15. 

15.	 Check the voltage at 210 checkpoints «D and Q) If 

each voltage is approximately +6 V and +4 V under 

normal environmental conditions (ambient temperature of 

approximately 25°C), it is normal. 
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5.5.3	 Adjustment - Z9, zlO 

NOTE 

If the	 Z2l local c o n t r o l circuit operates normally 

and a v a l i d control signal is input to ZlO, the 

following method of adjustment is used. Unless 

already done, adjust Z2l fir st. 

(1) Adjusting YTO Main Coil Driver 

Step	 Procedure 

1.	 Connect the MS7l0[ ] rear first local signal output to 

the microwave counter. 

2 .	 Set the SPAN to ZERO SPAN. 

3.	 Disconnect the PLL signal connector connected to ZlO-J5 

a nd open ZlO-J5. 

4.	 Set the center frequency to 1.700 GHz. 

5.	 Set the first local output frequency to 2. 2214 GHz by 

adjusting ZlO-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. 
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(cont.) 

Step	 Procedure 

9.	 Set the center frequency to 3 GHz and SPAN to
 

200 MHz/di v.
 

10.	 Use the microwave signal generator to send 2 GHz and 

4 GHz signals to the MS7I0[ ] 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). 
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(3) YTF Driver Adjustment 

Step	 Procedure 

1.	 Remove the ZlO-J9 preselector auto signal connector and 

open ZlO-J9. 

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

3.	 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 MS7l0[ ] and adjust ZlO-R48 to maximize the 

display level (offset adjustment). 

6.	 Set the MS7l0[ ] center frequency 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. 

9.	 Reset the Z9-J5 connection to its original state. 
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Fig. 5-16 Z10 Parts Layout 

5-40
 



-~------------ - /sv.z 
- IS-VI 

-----,.----- - /rvF 
9. C~ 
yf,+ /~(J 

Z9 rro /fEATElf 
CONTROL 

diS 

2SDS6N 

z;o JlJZU3J3S7 

/¥,J"'1'-

YTOC -
+IZV 

I -:;~~ 
~ 

419 
/.JZSZ 

YT~/Y7F VlUVz:/f 

+/J"VZ lfS!/
680,1( 

l'i'6S 

+ C¥6 
IN 

rl; 
/00 - / r v/ +/SVl 

+ Iry; -/SVz 

'" J Z I 
J!J ..7~ 

ZS YTF 
D/rIVE!? 

IfS7 
Jf',U ZO 
~.If)Zk e
 

/fJD 

Z.~7k 

e 
.zI 

...... 
'l>o. 

Ib-.....~ 
-..J • ~~ 

1:( ....~"13 
~ 
J-... 

-/JVZ 

'"'" ~ :::. ~ 
~~ 
q;; "I.. ~ 
I(~ Il..l Z5 

t,., 
I YTF -... ~ 
~ HEAT~ TUNE 



Z5" YTF 
ZJlfIVE!? -15"VI 

1"/ 2 V _/-,~-+---

:T/~ 
/ 

z 

(~...r.~ 

V"lfI./6 ) J 
;ru H 
rz.) 

CJJ 
#./ 

~ 
-/.J"VF 

Pc 8oard. : /{J.1UJJ3.51 
ffvi.r Lid : .1,01 fJt?.2IJ 

Z, HA/I~~/L 

D1VVE)f 

Fig. 5-17 ZiG YTO/YTF DRIVE eire 
(43W 33937) 

.lfJ() 

2.67k 

ZIO ~3ZU331S'7 

YTb/YTF DRIVEl( 

or / 5"VF -{:::::J---.....--e::r----, 62. 1l 
r-:-~':-'-'L.:;..J..:...L.;."::,,l---, H / -.2#/ - S 

TilNE. 

diS 
2SD S6 II 

-vs r« 

e 

zs 
YTF 

Z9 rro IfEAT;E1f 
CONTRoL 

~/s V'~----, 

-/S"Vz 

~/.s-V2 -------+---, 

,/lin 
Zk 

+/~J/2 

c 7 1'?,5 
'7'" ~7 /s: 

~~t-------------, 

VI 

VF 

- -/J"v/ 
-f"/SVI 

5-41/(5-42
 



ZZI 
/ 

:2·

'3ZlJ.].]3S7 

'TF DIN VEjf 

:TIll 

~---:1S YF ----i::::::::J----...-c:J----, ~ 8 
r:::-~~l,.;..J~~....... #1 - 2111 - .s 

~IL .J 

-

sr tVAIN C4IL 

IHUVEIf 

-1.5"V! 

, 

=--. 
=-' 

~ 

r
-

po. 

• ~ 
-

l-
t: 

-

+ 

./ 

-

HT!tJ 

HTIU 

NTltl 

H~'N
 
C.oIL 

COIL~rH

+IZY 

Z9 YTIJ 

Pc 80ard : lIaJUJJIS'7 

IfvGs Lid : It" iii N926 

Fig. 5-17 ZlO YTO/YTF DRIVE Circuit Diagram 
(43W 33937) 

5-41/(5-42 blank) 



5.6 Z14 a to 2 GHz RF Block 

This block contains two frequency converters ~n an 

aluminum block case. The first converter perform up 

conversion of a 100 kHz to 2 GHz band 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-Z12) is shown in Fig. 5-18. 

5.6.1 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 signal sent through the LPF is mixed with the 

first local signal amplified by the Z14-29 2.5 to 4.5 GHz 

LO AMP and is converted into a 2.5214 GHz first IF signal. 

The first IF signal is amplified by approximately 

10 dB by the Z14-z4 2.5214 GHz preamplifier through the 

214-Z3 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-Z7 mixes this first IF signal with the 2.5 GHz second 

local signal from Z14-Z6, which is amplified by the 2.5 to 

4.5 GHz LO amplifier on Z14-Z7. In this way, the 214-Z7 

converts the first IF signal into a 21.4 MHz final IF 

signal. 

The IF signal ~s then sent from this RF block through 

Z14-J3 to the IF switching circuit of the 219 ~ 2nd 

converter 2. The signal flow, gain, and loss at each part 

are shown in Fig. 5-19. 
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The Z14 also contains the Z14-Z8 100 MHz REF OSC 

oscillator c i r cb i t . This circuit is used to generate a 

100 MHz signal which becomes the source signal o f the 

Z14-Z11 2nd LOCAL PLL and Z16-Z8 5X multiplier c i r c u i t s In 

the Z16 PLL Bl o c k . The front panel 100 MHz CAL OUTPUT 

signal is also supplied from this Z14-Z8. The power to the 

Z14 is supplied from ZlO-J3 through Z14-J14. 

5.6.2	 Checking procedure - Z14 

S t ep	 Procedure 

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

covers. 

2.	 Before removing the Z14 from the main unit, check the 

I/O signal to this block as shown in Fig. 5- 20 to 

determine whether or not this block is faulty. 

3 .	 When a fault is clearly indicated in Z14, remove the 

s crew that secures the block from the rear and bottom, 

as well as other Z14-mounted components. 

CAUTION 

The Z12 2 GHz LPF and Z14-Z3 directional filter 

uses microwave circuits including a thin film 

circuit. Gold wires, not v i s i b l e to th e 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. 

5-44
 



(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 Fig. 

5-18. 

5.	 Connect the extension cable to Z14-J14 to supply power 

from the MS7l0[ ] main unit. 

6.	 Supply loc al signals to Z14-JlO from the MS7l0[ ] main 

unit by using the extension cable. 

7.	 Apply the signal that corresponds to the input 

frequency at Z14-Jl to detect a ny faulty part by 

tracing th e signal flow through each part as shown in 

Fig. 5-19. 

5.6.3	 Adjustment - Z14 

Adjust the f ollowing when the Z14 RF block is properly 

mounted on a n d connected to the MS710[ ] main unit. 

(1)	 Z14-Z8 100 MHz REF OSC frequency adjustment 

Measure the front panel CAL OUTPUT s i g n a l by 

using the frequency counter a n d adjust the trimmer 

screw through the frequen c y adjustment hole a t the t op 

of Z14 to obtain 100.000 MHz. 

(2) Z14-Z8 100 MHz REF OSC 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 Z1 4- Z8 through the 

level adjustment hole at the top of Z14 RF BLOCK. 
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(3) Z14-Z5 2.5214 GHz BPF adjustment 

Step	 Procedure 

1.	 Send MS710[ J CAL OUTPUT signals to the RF input 

terminal. 

, 
2.	 Set the center frequency 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-Z5 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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( 1)	 SPAN 2 MHz /div, 
5 dB /div 

(2)	 SPAN 1 MHz /div, 
2 dB /div 

F i g. 5 -2 0.	 Z14-Z 5 2 .52 1 4 GHz BPF Aa j us t me n t 
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5.7 Z16 PLL Block 

5.7.1 Circuit Des cription - Z16 

(Re fer to Fig. 3- 3 (4 I 4), Fig s. 5- 31 to 5- 46 ) 

This block contains the main 

loop (PLL) circuit that maintains 

MS710[ ) first local frequency. 

part of 

the acc

the phase 

uracy of the 

lock 

Because comprehensive explanations of the 

configuration and operation are given in Section 3, only 

the Z16 PLL block is explained here. 

A part of the first local signal distributed by the 

Z7 coupler (Paragraph 5.5) is sent from Z16-J1 to the 

Z16-Z3 sampler RF input through the Z16-Z11 HPF. 

The signals with a precisely determined frequenc y that 

are generated in Q1 of the Z16-Z6 MIN VCO are passed 

through the Q10 of Z16-Z6 buffer amplifier and are sent to 

the Z16-Z5 pulse amplifier circuit. 

The signal frequency is divided to one-eighth by Q3 of 

Z16-Z5i it is then amplified by Q6, Q8, and Q9 of Z16-Z5. 

Then, the signal is sent to the Z16-Z2 sampler driver 

circuit. 

The Z16-Z2 sampler driver circuit generates a number 

of high-order harmonics of input s i g na l s by using the Q1 

step recovery diode, and then outputs them to the Z16-Z3 

sampler. 

In this way, the Z16-Z3 sampler performs a kind of 

mixing of the high-order harmonics of a one-8th frequency 

divided signal from the Z16-Z6 MIN vco with the output 

signal from the Z7 coupler. The Z16-Z3 sampler generates a 

number of IF signal components. 
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IF signal components in the 17.4 MHz range are 

selectively amplified by the Z16-Z1 YTO PLL preamplifier 

and are sent to the Z16-Z9 YTO PD circuit through the Z29 

low local 2. 

The Z16-Z9 YTO PD circuit removes high-frequency 

components by using an LC LPF. In this way a selectp-d 

component is amplified by Q2, Q4, and Q6 of Z16-Z9 and is 

converted by the Q8 limiter circuit into a signal with an 

amplitude of the ECL level. Then this signal is sent to 

the Q14 phase detector. 

The 17.4 ±2 MHz reference signal generated by thp- Z21 

local control 1 circuit is also input to the Q14 of Z16-Z9 

circuit and the phase difference between thp-se signals is 

detected. These phase differencp-s are converted by the Q14 

circuit into the error voltage signal and are sent to the 

YTO PLL LF circuit in Z16-Z10 after being amplified by QIS 

of Z16-Z9. 

The Z16-Z10 YTO PLL LF circuits are the active 

two-stage LPF circuits used as the loop filter which 

comprises Q29 as the main part in ZI6-Z10. The error 

signal passing through the loop filter, the QIS analog 

switch, and the Q30 of Z16-Z10 sample-hold circuit, is sent 

to the ZIO YTO /YTF driver as the PLL signal. Q30 holds the 

error voltage signals when the PLL operates at the center 

frequency for wideband sweeps during the sweep resetting. 

The Q15 analog SW. is used to improve the PLL response when 

Q30 samples error voltage signals during sweep resettinq. 

ZI6-Z7, Z16-Z8 and parts of the Z16-Z10 form a sub-PLL 

circuit used to accurately determine the Z16-Z6 MIN VCO 

frequency. The Z16-Z6 MIN VCO output is isolated by Q6 of 

Z16-Z6 and is sent to the Z16-Z7 MIN mixer circuit. 
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The z16-Z7 mixes the 1000 MHz signal generated by the 

216-28 5 x 100 MHz circuit and a doubler In the 216-27 with 

the 216-26 MIN VCO output using 21 mixer in 216-Z7. The 

frequency difference component signal from Zl lS sent to 

the Z16-210 MIN PO circuit through the Q7 and Q9 

amplification circuits of 216-27. 

The Z16-210 MIN PO circuit performs a one-Mth

frequency division of this signal from 216-Z7 by using the 

Q1, Q4, Q5, and Q6 programmable frequency divider circuits 

of Z16-210, and compares the phases of this signal with the 

16/N MHz (340.4 to 1000 kHz) signal sent from the Z26 CPU 

board at Q8. The Q7 of 216-z10 converts the difference 

phase into voltage signal and this signal is amplified by 

Q20 and Q17. Then this signal is sent to Q2 of Z16-Z6 MIN 

VCO in order to control MIN VCO oscillation frequency. 

In this way, the MIN VCO oscillation frequency lS 

accurately controlled at the value expressed in the 

following formula. 

M
1000 + 16 x Nf M/ N VCO 

The values of f MIN VCO, M, and N actually used are 

listed in Tables 4-1 (1/2) and (2/2). 

5.7.2 Checking procedure - 216 

After resetting the MS710C, set the center frequency 

to 3 GHz and SPAN to 0 MHz. In this case, the following lS 

obtained during normal operation. (Refer to Fig. 3-4.) 

3521.4 MHz 

where, numbers Nand Mare N=27 and M=64, and fM/N VCO is 

set to 1037.92 MHz. 
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(1) Checking the main PLL 

If 129.740 MHz is not obtained at terminal o of 

Z16-Z6, first check the sub PLL, as described in (2) • 

(a)	 Z16-Z5 pulse AMP 

The input level is set to -10 dBm and the output 

level is set to +22 dBm. 

The AMP is normal if about 6 Vp-p sine waves are 

observed when monitoring terminal 0 with the 

oscilloscope. 

(b)	 Z16-Z2 Sampler Driver, Z16-Z3 Sampler, and Z16-Z1 

YTO PLL PRE AMP 

The 3521.4 MHz, -2 dBm signal from Z16-Jl is 

converted into a 18.4 MHz signal by using the 

signal of a 129.740 MHz frequency from the Z16-Z5 

pulse amplifier. 

The level is approximately -30 dBm at terminal 0 
for Z16-Z1 YTO PLL PRE AMP output. 

The relational expression of the frequency 

conversion is obtained as 3521.4 -(129.740 x 27) 

= 1 8 • 4 (MH z) . 

(c)	 Z16-Z9 YTO PD 

If the signal at 0 has 1 Vp-p amplitude with 

+4 Vdc, Q2 through Q8 are normal. (To prevent 

any malfunctions due to noise, an offset bias 

voltage is applied.) 

The signal at 0 lS normal for 17.4 MHz and 

approximately 800 mVp-p. If abnormal, check the 

Z21 local control 1 circuit. 
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When	 a main PLL is set normally, the voltage of 

terminal 0 becomes set to 0 V. When unlock 

becomes set, it becomes set to +2 V or -2 V. 

(d)	 Z16-Z10 MIN PD - YTO PLL LF (2 /2) 

When the main PLL operates normally, both 

terminal 4D and 4D are set to a v. 

In an unlock, 4D issetto+O.7Vor-O.7V, 

and W is set to -4 V or +4 v. 

(2)	 Checking the Sub PLL 

(a )	 2 1 6 - 2 8 5 x 1 aa MH z 

In normal operation o is 100 MHz, -4 dBm 8 lS 

500 MHz, +13 dBm and ~ is 1000 MHz, -5 dBm. 

(b)	 216-27 MIN MIX 

In the present settings, the 216-z6 fMIN VCO is 

1037.92 MHz, so the frequency of 0 of Z16-Z7 is 

37.92 MHz. 

The normal level of 0 is 400 mVp-p to 

800 mVp-p. 

(c)	 Z16-Z6 MIN VCO 

The tuning voltage is applied to terminal O. 
The typical characteristics of the tuning voltag e 

versus the fM /N VCO are shown in Fig. 5-40. 

Also, because the aluminium cover of the 

oscillators (01 to 5) forms a part of the 

resonance circuit, the oscillators do not operate 

normally if the cover is removed, so the voltage 

at 0 is ch ecked at CIO of Z16 PLL Block. 
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(d) 216-210 MIN PD - YTO PLL LF (1/2) 

This PC board includes both the sub PLL circuit 

and main PLL circuit, and the part shown in Fig. 

5-46 (1/2) is the sub PLL circuit. 

Check the 16 /N (MHz) signals at terminal ~, 

which are sent from the 226 CPU board. 

Assume that N is 27 and 592.59 kHz is obtained. 

The signal level is set to the TTL level. (If 

normal signals are not obtained, check the 

operation of the Z26 CPU board.) Then, signals 

at terminal 0 must be checked to determine 

whether they are the same as those at MIN MIX 

(Z16-Z7) terminal 0, which was checked in Item 

(b) (37.92 MHz). 

The value M used to divide 37.92 MHz lS set t o 

64, 37.92 MHz divided by 64 is 592.5 kHz, and is 

equal to the frequency of previously checked 

terminal ~ of 216-Z10. Then, the output of aJ 
is set to 0 V. 

This voltage is set to +7 V or -7 V for an 

abnormal (unlocked) status. 
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5.7.3 Adjustment - z16 

(1) Z16-z8 5 x 100 MHz Adjustment 

(a) 21, 22 of 216-28 500 MHz BPF Adjustment 

Adjust the trimmer capacitor so that the maximum 

level can be obtained at terminal 6. 

After adjusting the trimmer, confirm that the 

level is at ~ +13 dBm. 

(b) 23 of Z16-28 Adjustment 

Connect an oscilloscope to terminal 0 of the 

216-27 M/N MIXER PC Board. 

Adjust so as to obtain maximum voltage amplitude 

while observing the oscilloscope. 

(2) 216-Z10 (1/2) M/N PD-YTO PLL LF Adjustment 

Tracking on M/N VCO tuning signal: 

Adjust	 R42, R43 to get the minimum PLL control voltage 

(~ ±2 V) at terminal aJ in the following locked 

condition. 

Adj. 
Position 

CTR (1. 7 to 
23 GHz BAND) SPAN M/N VCO (MIN VCO) /8 

R42 5472 MHz o 1017.021 MHz 127.127 MHz 

R43 1720 MHz o 1112.00 MHz 139.00 MHz 
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5.8 Z18 ~ 2nd CONVERTER 1 and Z19 ~ 2nd CONVERTER 2 

5.8.1	 Circuit description - Z18 and Z19 

(Refer to Fig. 3-3 (1/4) I Fig. 5-49 and Fig. 5-50) 

Z18 includes the amplifier Z18-Z2 (hybrid IC: gain 

7 dB) which amplifies the 521.4 MHz first IF signal from 

the Z36 EXT IF AMP and two Helical resonator BPFs (Z18-Z1 

and Z18-Z3) whose configuration is functionally arranged to 

incorporate the amplifier. The BPFs included in Z18 are 

used to remove image signals (478.6 MHz). 

Z19 mixes the 521.4 MHz IF signal sent from Z18 and 

the 500 MHz second local signal sent from the Z16-Z8 5 x 

100 MHz circuit, and converts the 521.4 MHz IF signal into 

a 21.4 MHz IF signal. The PIN diode attenuator and 

amplifier of Z19 are used to compensate the Z6-Z2 mixer 

conversion loss characteristics. Then, the 21.4 MHz IF 

signal is sent to the IF selection circuit. Selection of 

this IF signal (10 kHz to 30 MHz, 1.7 to 23 GHz and 

external mixer band) or the (100 kHz to 2 GHz band) IF 

signal sent from the Z14 a to 2 GHz RF block is performed 

by the relay Kl of Z19. A selected IF signal is sent to 

the Z22 IF BPF/AMP 1 circuit through Z19-J4. 

The power and control signals sent to Z18 and Z19 are 

supplied from the Z21 local control 1 PC board through 

Z24-J6. 

Z18 and Z19 are packaged in a long, narrow aluminum 

case as shown in Fig. 5-47. This case is mounted on top of 

the Z16 PLL block case. 
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5.8.2 Checking Procedure - Z18 and Z19 

Step	 Procedure 

1.	 Remove the top cover. See Fig. 5-47. 

2.	 Set the center frequency to 4 GHz. 

3.	 Input a 521.4 MHz, -20 dBm signal to Z18-J1 from a 

signal generator. 

4.	 Observe the Z19-J4 output using a spectrum analyzer. 

It is normal if the signal is 21.4 MHz and -10 to 

-15 dBm. 

5.	 Change the center frequency to 23 GHz. Confirm that 

the Z19-J4 output rises approximately by 20 dR. When 

there is no change in the output, confirm that "GC1" 

and "GC2" control signals connected to pins 5 and 6 of 

the Z19-J6 have changed. If they have not changed, the 

Z21 local control 1 may be faulty. 

6.	 If there is no 21.4 MHz IF output at Z19-J4, check the 

output at Z16-J4 connected to Z19-J2. If the output at 

Z16-J4 is about 500 MHz, +13 dBm, it is normal. 

7.	 Press the 100 kHz to 2 GHz band switch. 

8.	 Input a 21.4 MHz, -10 dBm signal to Z19-J3 from a 

signal generator, and confirm that the same signal 

(21.4 MHz, -10 dBm) is output to Z19-J4. 
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(cont.) 

Step	 Procedure 

9 .	 If it is determined from the above check that the Z18 

and Z19 internal circuits are faulty, remove the case 

that holds them by unscrewing the front and rear screws 

securing the case to the Z16 PLL block. 

10.	 Check the signal levels at the checkpoints shown in 

Figs. 5-49 and 5-50. 

5.8.3	 Adjustment - 218 and Z19 

Adjust the 521.4 MHz BPF of Z18-Z1 and Z18-Z3 as 

follows. 

Step	 Procedure 

1 . Input a 3 GHz 

to the MS710[ 

(2 to 6 GHz is acceptable) I 

from a signal generator. 

0 dBm signal 

2 . Set 

and 

the 

the 

center frequency to 

span to 10 MHz/div. 

the input signal frequency 

3 . Observe the 21.4 MHz IF output at the Z18-J4 using 

another spectrum analyzer, and adjust the Z18-Z1 and 

Z18-Z3 adjustment screws so that the waveform shown in 

Fig. 5-48 is obtained. 
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5.9 Z21 LOCAL CONTROL 1 

5.9.1 Circuit description - Z21 

(Refer to Fig. 3-3 (4/4) and Fig. 5-55) 

With the MS710[ ], except the 10 kHz to 

the MS710C, the center frequency setting and 

30 MHz 

span 

band of 

setting 

data are all supplied to the Z9 1st LOCAL OSC (YTO). All 

the oscillators in the 2nd LOCAL OSC (ZI4-Z8 and ZI4-Z6) 

are fixed frequency oscillators. 

The main role of Z21 local control 1 is generation of 

the signals which control the Z9 1st LOCAL OSC (YTO) output 

frequency and sweep frequency. Moreover, the Z5 YTF tune 

signal and 1. 7 to 23 GHz band flatness compensation signal 

are generated from this YTO control signal in Z21. The 1.7 

to 23 GHz band mixer bias signal is also generated in this 

Z21. 

In the 10 kHz to 30 MHz band, the VCO in the Z28 low 

local 1 is used as the 1st local oscillator instead of the 

Z9 YTO. 

The signals generated in the Z21 local control 1 are 

used to control the 1st local VCO In Z28 after they are 

modified in the Z24 local control 2. 

As the function of the Z21 local control 1 can be 

adequately demonstrated with 100 kHz to 2 GHz band and 1.7 

to 23 GHz band operation, the Z21 circuit is described only 

on these 2 frequen cy bands. 

(1)	 Tuning voltage generation (Main Tune, MIN VCO Tune, 

and Fine Tune) 

There are three VCO (Z9 YTO, Z16-Z6 MIN VCO, and 

REF VCO in Z21) in the MS710[ ] 1st LOCAL OSC (YTO) 

control system. Z21 local control 1 uses a D/A 

converter to generate each tuning voltage from the 

digital signals which corne from the Z26 CPU board for 

these VCOs. 
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Basically, the MT (Main Tune) signal is a.enerated 

from the Z21-Q33 O/A converter and supplied to the Z9 

YTO: the Z16-Z6 MIN VCO tuning v o l t a g e (VCO tune) is 

generated by the 071 O/A converter in Z2l and supplied 

to the Z16 PLL BLOCK. The FT (Fine Tune) signal i s 

generated by the two D/A converters 041 and 043 and 

supplied to the 01 and 02 REF VCO to generate the 

17.4	 MHz reference signal on this Z2l PC board. 

(2)	 Sweep signal control (VCO Sweep, FM Sweep, and Main 

Sweep) 

The sweep reference signal (constant amplitude 

ramp) supplied from the Z26 CPU board is passed 

through the multiplying D/A converter Z2l-Q47, 1 / 2 and 

1/20 switching circuit Z2l-050, and a liN amplitude 

divide circuit Z21-053. It is finall y converted to a 

RAMP signal of the necessary amplitude. Thereafter, 

when the sweep width is a narrow bandwidth sweep of 

1 MHz (100 kHz/div) or less, this ramp signal is 

suppli ed to the 01 and Q2 REF VCO on this PC board. 

However, when the sweep width is 1.01 MHz to 

20 MHz (101 kHz/di v to 2 MHz/div), the signal is 

supplied to the YTO FM coil dri ve circuit (ZlO), and 

when the sweep width is 21 MHz to 2 GHz (2.1 MHz/di v 

to 200 MHz/div), it is supplied to the YTO main coil 

driver circuit (ZI0). 

(3)	 REF VCO circuit 

The 100 kHz and the lower values of the frequenc y 

of the 1st LOCAL (Z9, YTO) are controlled b v th e 

frequenc y of the REF VCO of Z2l, which is the 

reference frequenc y of the main PLL of Z16. 
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The signal from the REF VCO (which consists o f 

oscillation elements of Ql and Q2, and the tank 

circuit of Ll, Q3, 04, and C9) is divided by 8 using 

Q9, Q12 and becomes fREF (17.4 +1.5/-0.5 MHz). This 

fREF signal is supplied to Z16-Z9 YTO PD in the Z16 

PLL BLOCK through the Z21-Q13 buffer amp and Z21-Jl. 

On the other hand, this fREF signal is further 

divided by 64 by Q12 and Q16, and supplied to the PCD 

(Pulse Count Discriminator) consisting o f monostable 

multivibrator Q17, current switch Q18 and 019, 

integrator C38 and C39, and differential amp Q21. 

A DC voltage proportional to the REF VCO frequency is 

generated here. 

G) voltage is equal to the reference voltage 

supplied to pin G) when a negative feedback loop is 

formed so that the REF VCO frequency is compensated by 

~ voltage. 

When the ~ voltage is 0 V and fRF is 17.4 MHz, 

the PCD output G) becomes approximately +1.5 V. The 

reference voltage is set to this value. Since the 

negative feedback loop acts so that the PCD output 

voltage remains constant, fRF is controlled by the ~ 

voltage. 

On the other hand, the voltage of ~ is applied 

to the VCO through R230 and R228 to lighten the load 

of 022. Further, it is used to compensate the 

insufficient loop response through R78, R79, C60, an d 

R9. 
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(4) YTF tuning circuit (YTFT) 

089 and Q59 are the circuit which generat ps th e 

signal (YTFT) which becomes the base o f the YTF tuning 

voltage. 

This signal lS applied to the ZIO YTO /YTF DRIVER 

through J3-9. The YTF tuning current is made 

proportional to fRF (center frequency). Thp 

relationship among fRF, fLO (1st LO. frequency), and 

fIF (1st IF frequency) is given by the followinq 

equation: 

fRF ~ N X fLO ±fIF 

Since the vo l t a g e of LCLV lS set proportionallv 

to fLO, the output of the N multiple circuit (089-13) 

corresponds to N X fLO. By switching the fixed 

component corresponding to ~fIF by 050, the YTFT 

voltage become s N x fL O +0/-2 fIF. After this, the 

fixed voltage corresponding to fIF is added in the ZIO 

YTO /YTF DRIVER and this YTFT voltage is converted to 

be directly proportional to fRF ~ N X fLO ±fIF 

(5) 1.7 to 23 GHz gain compensation circuit 

The 1.7 to 23 GHz band 1st MIXER Z6 lS a harmonic 

mixer. The harmonic mixer conversion loss increases 

as the harmonic number increases. Thereupon, the 

increase component of this conversion l oss must be 

compensated by switching the IF s t a g e qain. 

Actuallv, the IP AMP gain is switched b v the twn 

PIN diodes 04 and 07 on Z19 ~ 2nd CONVERTER 2. The 

constant current power supply that drives this is the 

two voltage-current conversion circuits consistinG of 

065, 066, and 093. The voltage which is s upplied t o 

this voltage-current conversion circuit is s wi t c he d 

according to the harmonic number. This role is played 

b y the circuit consisting of 064, 057. 
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Furthermore, since the level of the radio

frequency (RF) signals generally decreases as the 

frequency rises because of the transmission line loss, 

this slope is compensated for by using the YTPT 

signal, which is a voltage almost directly 

proportional to the input frequency (RF). R175 and 

R174 are the reverse slope compensation circuit. 

(6) 1.7 to 23 GHz mixer bias circuit 

The optimum bias of the Z6 harmonic mixer differs 

according to harmonic number. The circuit which 

switches this bias according to the harmonic number is 

Q75 and Q76. 

(7) Others 

J9-l to J9-8 pass through the DATA (DBa to DB7) 

from the Z26 CPU board. This data is stored in a 

latch circuit and the latch output lS supplied to the 

DIA converters and other circuits. LATCH is sele~ted 

by the 1-of-8 decoder of Q79 and Q88. 

5.9.2	 Checking procedure - Z2l 

(1) Tuning Voltage Check (MT, FT, MIN VCO Tune, and YTOC) 

Step	 Procedure 

1.	 Press the 100 kHz to 2 GHz band selection switch. Then 

set the CENTER FREQ to 100 MHz and the span to a Hz. 

The fLO(fYTO' Z9 1st Local Output frequency) will 

be 2621.4 MHz. 
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(cant. ) 

Step	 Procedure 

2.	 Confirm that the 0 MT (Main Tune) voltage (VMT' 
Q32-l3) is 1.243 V. The following relation ship exists 

between V and fLO which gives a sensitivity ofMT
 
2 mV/MHz.
 

= (fLO	 (GHz) - 2) x 2 (V)VMT 

3.	 Confirm that the f) FT (Fine Tune) voltage (VFT' 
042-1) value is 0 V. The f is expressed by theFT
 
following equations.
 

= fLO - (l25 x N + 2 x M + 17.4) (MHz)f FT 

At ab o ve settings Nand M becomes 20 and 52 

respectively (see Table 4-1), so f becomes O. AndFT 
the following relationship exists between VFT and 

which gives a sensitivity of 2 mV/kHz.f FT,
 

V = f (MHz) x 2 (V)
FT FT 

4.	 Confirm ,that the 0 M/N VCO TUNE voltage (VVCOT' 

Q72-l) is 2.5 V. 

The following relationship exists between VVCOT and 

fM/NVCO' which gives a sensitivity of 0.1 V/MHz. 

= (fM/NVCO - 1017)/10v VCOT 

In the current panel setting, fM/NVCO must be 

1041. 6 MHz. 

5.	 Check the 0 YTOC voltage (Q40-l). This voltage is a 

compensating voltage for MT voltage and is normally 

within the range of -2.0 V to +2.0 V. The sensitivity 

is 0.1 V/MHz. 
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(2) Sweep Voltage Check
 

(Main Sweep, FM Sweep, and VCO Sweep)
 

Step	 Procedure 

1.	 Set CENTER FREQ to 100 MHz and the span to 200 MHz /div 

2.	 Confirm that the 0 voltage (Q49-1) is as shown in 

Fig. 5-46 (1). 

3.	 Confirm that the three waveforms of 0 / Z21 Main Sweep 

signal at 200 MHz/div, 0 / Z2 1 FM Sweep signal at 

2 MHz/div, and 0 /Z21 VCO Sweep signal at 100 kHz /div 

are the same as shown in Fig. 5-52 (2). 

These three settings are the maximum settings for each 

sweep mode (MAIN Sweep, FM Sweep, and VCO Sweep). For 

example, if the span is 1 MHz /div, an FM Sweep signal 

o whose amplitude is cut in half of Fig. 5-52 (2) 

appears and the Main Sweep and VCO Sweep siqnals are 

zero. 

(3) REF VCO Check 

Step	 Procedure 

1.	 Press the 100 kHz to 2 GHz band selection switch. 

After r esetting, set the CENTER FREQ to 100 MHz n nd the 

span to 100 kHz/div. 

2 .	 Confirm that the W voltage waveform (Q22-1) is as 

shown in Fig. 5-53 (1). 
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(c o n t . ) 

Step	 Procedure 

3.	 Confirm that the «;) voltage (Q22-6) coincides with 

the 4D vol tage (Q22-5). About +1.5 VDC is the normal 

value. 

4.	 Confirm that the 4\) voltage waveform (Q22-7) is as 

shown in Fig. 5-53 (1). 

5.	 Set the span to a MHz (other settings remain the same). 

6.	 If the frequency of the Q) signal (Q9-6) is 139.2 MHz 

and its amplitude is approx. 800 mVp-p, it is normal. 

7.	 If the frequency of the 4J) signal (Jl) is 17.4 MHz 

and its amplitude is a square wave of about 800 mVp-p, 

it is normal. 

8.	 If the ~ (Q17-6) and G) (Q21-7) voltage waveforms 

are as shown in Fig. 5-53 (2), it is normal. 

(4)	 Checking the YTF Tuning Vo l t a g e (YTFT) and 1.7 to 

23 GHz Band Flatness Calibration Circuit 

Press the 1.7 to 23 GHz band selection switch 

and reset the MS7l0[]. If the 0 (Q89-6), ~ 

(Q89-13), and m (Q66) voltage waveforms are a s 

shown r n Fig. 5-54, it is normal. The waveform o f 4» 
(Q93) is similar to m. The relationship between 

0, ~ voltages and the Z5 YTF tuning frequency 

(CENTER FREQ) are -1 V/GHz and 0.2667 V/GHz 

respectively. 
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(5)	 1. 7 t o 23 GHz Band Mixer Bias Gene rati on Circui t 

Press the 1.7 to 23 GHz band selection switch 

and reset the MS7l0 [ ]. The ED voltage waveform will 

be as shown in Fig. 5-54. 

5.9.3	 Adjustment - Z21 

(1) Tuning Voltage Adjustment 

Adjust R85, R128 repeatedly to get 0 (Q89-6) 

voltage as follows. 

Adj. Position CENTER FREQ SPAN o voltag~ (Q89-6) 

R85 (Gain) 6.521 GHz o -5999.6 mV ±1 mV
 

R128 (Offset) 1.978 GHz o - 2499.4 mV ±1 mV
 

(2) REF VCO Adjustment 

Step	 Procedure 

1.	 Ground the c e n t e r of R71 and R72. 

2.	 Set CENTER FREQ 100 MHz, SPAN 0 MHz. 

3.	 Adjust the pitch of REF VCO coil Ll so that 4D 
(Q22-7) v o l t a ge becomes about - 6.5 V (±1 V). 

4.	 Adjust the spaces between Ll and L2 coils s o that th e 

1evel at 4J) (Q9- 6) be c omes 800 mVp-p. 
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17.4 MHz Frequency Adjustment: 

Step	 Procedure 

5 •	 Adjust R91 so that Q42-1 voltage is at 0 V ±1 mV. 

6.	 Set SPAN 1 kHz/div. 

7.	 Apply 100 MHz signal to the MS710[ J RF INPUT 

connector. 

8.	 Adjust R61 so that the waveform comes to the center of 

the CRT. 

SPAN and FT Adjustment: 

Step	 Procedure 

9.	 Set SPAN 100 kHz/div. 

10.	 Apply th~ 99.5 MHz and 100.5 MHz signal to the MS710[ J 

RF INPUT connector, and adjust R66 so that SPAN becomes 

exactly equal to 1 MHz. 

11.	 Set SPAN 1 kHz/div. 

12.	 Apply the 101 MHz signal to the MS710[ ] RF INPUT 

connector and adjust R66 so that the waveform comes to 

the center of the CRT. 

13.	 Disconnect the wiring between the center of R71 and R72 

and ground. 
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(4) YTFT Adjustment 

Step	 Procedure 

1.	 Memorize the output voltage at 4D (Q8 9-13) when 

setting to CENTER FREQ 5.479 GHz, SPAN 0 Hz. 

2.	 Adjust R143 so that the 4D vo l t a g e (Q89-13) at the 

time of setting to CENTER FREQ 5.478 GHz is equal to 

the voltage memorized previously (±l mV). 

3.	 Set CENTER FREQ 3 GHz, SPAN 200 MHz /div, and SCALE 

2 dB /div. 

4.	 Input a 3 GHz signal . Adjust the PRESELE CTOR PEAK knob 

(on front panel) to get a maximum peak display o f 3 GHz 

s pectrum. 

5.	 Input a swept signal of 2 GHz to 4 GHz. Adjust the 

R126 so tha t the frequency-le vel characteristics of the 

CRT display become optimum. 

(5) 1.7 to 23 GHz Band Flatness Adjustment 

Input a RF signal, and adjust each 

galn as follows. Adjust the offset and 

r epeatedly. 

frequency 

gradient 

band 

FREQ BAND Adj. position 
1st: 1. 7 to 5.5 GHz R165 (offset) R147 (gradient) 
2nd: 5.5 to 12.5 GHz R166 (offset) R149 (gradient) 
3rd: 12.5 to 18.5 GHz R167 (offset) R151 (gradient) 
4th: 18.5 to 23 GHz R168 (offset) R153 (gradient) 

Moreover, R173 is for overall offset and R174 is 

for overall gradient. 
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(6) 1. 7 to 23 GHz Band Mixer Bias Adjustment 

(a) COARSE Adjustment: 

Connect a digital voltmeter (DVM) to test 

point m (076-1) or 0 (076-6) and adjust 

R192, R193, R194, and R195 to get voltages as 

follow. 

CENTER 3.5 GHz 9 GHz 13 GHz 21 GHz 
FREO (1 s t ) (2nd) (3rd) (4th) 

Test Point m m 0 m 
DVM +9 V +1 V +0.5 V +2 V 

Adj. Position R194 R192 R195 R193 

(SPAN 2 MHz/div) 

Note:	 1st (1. 7 to 5.5 GHz)
 
2nd (5.5 to 12.5 GHz)
 
3rd (12.5 to 18.5 GHz)
 
4th (18.5 to 23 GHz)
 

(b) FINE Adjustment: 

Actually input the signals (3.5 GHz, 9 GHz, 

13 GHz, and 21 GHz) and adjust the resistors 

(R194, R192, R195, and R193) so that the siqnal 

spectrum traces a r e maximized on the CRT at the 

same settings as COARSE Adjustment. 
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5.10 Z22 IF BPF /AMP 1 and Z23 IF BPF/AMP 2 

5.10.1	 Circuit description - Z22 and Z23 

(Refer to Fig. 3-3 (2/4), Figs. 5-58 and 5-60) 

One set of two PC boards constitutes th e IF section 

which determines the resolution bandwidth and reference 

level of the MS710[ J. The 21.4 MHz IF signal selected b y 

the IF switching circuit in the Z19 U 2nd c onverter 2 i~ 

input to the Z22 PC board through Z22-Jl. 

The Z22	 and Z23 circuits are divided into the 9 parts 

o to CD shown in Figs. 5-58 and 5-60, and the circuit 

description for each part is as follows: 

Part eN: Level Cal. and Buffer 

The input IF signal is passed through the LC LPF and 

is input to variable attenuator circuit Q3 and Q4. The 

bias current of PIN diodes Q3 and 04 is controlled by the 

LEVEL CAL control on the front panel. The input IF signal 

is c o r r e c t e d to the standard level. 

Th en the signal is input to the 21.4 MHz RPF circuit 

through buffer amplifier Q5 and Q6. 

Part (B): 21.4 MHz BPF 

After the Q8 buffer amplifier, the IF signal applied 

to a 2-stage v a r i a b l e bandwidth BPF c i r c u i t . The center 

frequency of this circuit is 21.4 MHz. The bandwidth c an 

be varied from 300 kHz to 3 MHz b y using a variable R o f 

PIN diodes (Q9, Q12). 

The principle of the variable bandwidth BPF circuit is 

as follows. 
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A signal is applied to a high Q LC parallel r e~ onant 

circuit through a variable resistance as shown in Fi g. 5-56 

and the voltage divided by this re sistance component and 

the resonant circuit impedance is extracted by a high input 

impedance buffer amplifier. 

Fig. 5-56 Principles of the Variable BPF Circuit of 2 2 2 
(RBW: 300 kHz to 3 MHz) 

If Land C are ideal or lossless, at the resonant 

frequency the impedance of the LC resonant circuit is 

infinite and the signal is transmitted without loss 

regardless of the value of R. The impedance of the 

resonant circuit decreases as the frequen cy moves away from 

the resonant frequenc y and the transmission loss is 

increased by division with R. 

Therefore, as R becomes larger, a narrower bandwidth 

BPF characteristic is obtained and its bandwidth can be 

controlled by the value of R. 

Describing the actual circuit by taking the initial 

stage circuit as an example, the value of R is set by PIN 

diode Q9 according to the RBW set value. 
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L is L11 and C is the parallel capacitance o f C21, 

C22, and C23. The buffer amplifier lS transistor 011. 

Actually, since these elements are not ideal, when R is 

increased to o b t a i n a very narrow bandwidth, the loss 

becomes large. To compensate for this, a part of the 

output signal is positivel y fed back by R19 and an increase 

in loss is pre vented. 

Part 0.): IF Switch 

K1 and K2 switch the IF signal path according to the 

resolution bandwidth (RBW) set value. 

For RBW: 300 kHz to 3 MHz, they are turned OFF; for 

RBW: 100 Hz to 100 kHz, they are turned ON. 

For RBW: 300 kHz to 3 MHz, the IF signal passes K1 and 

K2 and enters buffer amplifier Q57 directly. 

Part	 CD): 1.5 MHz Down Converter 

On the other hand, for RBW: 100 Hz to 100 kHz, the IF 

signal passed through K1 is passed through BEF (C49, C51, 

LIS) and is mixed with th e 19.9 MHz signal by Z2 MIXER and 

converted to a 1.5 MHz IF signal. The 1.5 MHz IF signal is 

sent to an amplifier Q10l through an LPF. 

Part	 (E): 19.9 MHz LOCAL 

Zl is a c r y s t a l oscillator which generates the 

19.9 MHz signal. Its output is amplified b y Q26 and 0 27, 

or Q28 and Q29, and is used as the local signal o f th e 

21.4 MHz to 1.5 MHz, or 1.5 MHz to 21 . 4 MHz down (Z2) or up 

(Z3) converters, respecti vely. When one of the RBW of 

300 kHz to 5 MHz is set, this 19.9 MHz signal is blocked by 

gat e Q24 and is not applied to the MIXER of Z2 and Z3. 
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Part (F): 1.5 MHz BPF/AMP 

This 1.5 MHz BPF circuit, which is a three-stagp 

variable bandwidth BPF circuit, sets RBWs of 10, 30, a nd 

100 kHz. The operation principle is thp same as that 

described in Part ®. However, the fixed resistor is 

switched by the diode switch instead of using the PIN diode 

as a variable resistor. 

After the IF signal has passed the BPF circuit, it is 

sent to the crystal BPF in Z23 via the programmable gain 

amplifier consisting of Q43 and Q51. 

Part (G): 21.4 MHz Step Gain Amplifier/BPF 

The 21.4 MHz IF signal from K2 is output to J3 through 

a 2-stage amplifier whose gain is controlled in 10 dB 

steps, an amplifier whose gain is controlled in 0.1 dB 

steps, and a 3-stage BW 300 kHz to 3 MHz variable BPF 

circuit the same as in Part ®. The signal is then sent 

to the following Z25 LOG/LIN AMP/DETECTOR PC board through 

J3. 

Part (H): Gain and BW Controls 

Z22 contains address decoder Q92 and latches Q89, Q90, 

and Q91 for receiving the various logic control signals 

from the Z26 CPU board; it also contains a circuit for 

converting the received logic control signals to the actual 

BPF bandwidth control and the amplifier gain control 

signals. 
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Part G): 1.5 MHz CRYSTAL BPF (Z23 IF BPF!AMP 2) 

This four-stage variable bandwidth crystal BPF circuit 

sets RBWs of 100 Hz to 3 kHz. 

It also contains the circuit which compensates the IF 

qain variation due to the RBW change and the proqrammable 

gain amplifier circuit to switch the IF gain. 

5.10.2 Checking procedure - Z22 and Z23 

Step	 Procedure 

1.	 Remove the top cover and the PC board cover plate ~. 

See Fig. 2-1 and 2-5. 

2.	 Measure the output level at the Z22-J3 by using another 

spectrum analyzer or a power meter that can receive 

21.4 MHz. This output level at the Z22-J3 is referred 

to as "level 1" afterward. 

3.	 Remove the Z19-J4 cable connected to the Z22-J1 and 

input a 21.4 MHz, -20 dBm signal to the Z22-Jl from a 

signal generator. 

4.	 Set the MS7l0[ ] as follows: 

CENTER FREQUENCY 100 MHz
 

REFERENCE LEVEL o dBm
 

RESOLUTION BW 3 MHz
 

INPUT ATT 10 dB
 

5.	 Fully turn the front panel LEVEL CAL adjustment 

variable resistor and confirm that "level 1" can be 

varied from approximately -18 dBm to -6 dBm 

(approximately -12 ±6 dBm). If it is not varied, there 

is a faul t in Part 0, @, ©' ®, or (0. 
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(cont. ) 

Step	 Procedure 

6.	 Fix the LEVEL CAL adjustment variable resistor to the
 

center and set the resolution BW to 100 kHz.
 

7 •	 Finely adjust the frequency of the signal generator by 

approximately 100 kHz around 21.4 MHz and fix the 

frequency to the point where "level 1" indicates the 

maximum level. 

8.	 In this case, when "level 1" is -12 ±2 dBm, it is 

normal. If the level is abnormal, there is a fault or 

faulty BPF adjustment (center frequency shift) in the 

1.5 MHz IF CIRCUITS Part 0, @, @, ®, (0, or in 

the Z23 IF BPF/AMP 2 section. 

9.	 Reducing the output level of the signal generator to 

-30, -40, -50, and -60 dBm in steps of 10 dB, vary the 

MS710C reference level to -10, -20, -30, and -40 dBm 

corresponding to the above signal generator level and 

confirm that "level 1" is always set to the level ln 

step (8). If not, the two 10 dB step gain amplifiers 

of the 1.5 MHz IF circuit is faulty. 

10.	 Reset the output level of the signal generator to 

-20 dBm, the MS710[ ] reference level to 0 dBm, and the 

Resolution BW to 3 MHz. 

11.	 Measure the output level at the Z23-J3 (level 1) by 

using another spectrum analyzer (21.4 MHz) or a power 

meter. When the output is -12 ±2 dBm, it is normal. 
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(cont.) 

Step	 Procedure 

12.	 Vary the output level of the signal generator to -30/ 

-40, -50, and -60 dBm and the MS7l0[ ] reference level 

to -10, -20, -30, and -40 dBm and confirm that "level 

1" is always maintained. If not, the Z23 21.4 MHz 

10 dB step gain amplifier is faulty. 

13.	 Varying the MS7l0[ ] reference level to -61/ -62, . .. , 
and -69 dBm in steps of 1 dB using the data knob, 

confirm that "levell" increases in steps of 1 dB. 

14.	 Connect the Z22-J3 to the Z25-Jl and Z19-J4 to Z22-Jl 

as previously connected and change the MS7l0[ ] setting 

as follows: 

REFERENCE LEVEL -20 dBm
 

SPAN 1 MHz/div
 

SCALE 1 dB/div
 

15.	 Connect the output of the signal generator to the 

MS7l0[ ] RF INPUT connector. Set the signal generator 

frequency to 100 MHz. Finely adjust the output level 

of the signal generator to -20 dBm and by changing the 

Resolution BW, check that the RBW (-6 dB bandwidth) 

varies correctly. 

If there is an abnormality, check the control voltage 

of each checkpoint shown in the Z22 and Z23 circuit 

diagrams Figs. 5-58 and 5-59. In this case, remove the 

Z22 and Z23 by pulling it up and use the service kit 

extender cable for the detailed analysis of these 

packages. 
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5.10.3 Adlustment - Z22 and Z23 

(1) z 22 and Z23 IF BPF /AMP Adjustment 

MS420B 

J2 J I0 

Jl J5 
22 2 

J11 

2 2 3 

J 3 

I 
t-' 

I.. 

Jl 

~ 
___ Outpu t - A 

-30 dBm 

J3 
OUT 

Input-T 

Magn itude Me a s u r ement 

Step Procedure 

1. Adjust the voltage at 

to +7.5 V with R21l. 

checkpoint 0 (Fig. 5-58 (5 / 6)) 

2 . Se t the controls as follows: 

MS7l0[ 

MS42 0B 

RBW 3 0 0 kHz 

Output-A, center 
Span 1 MHz 

21 . 4 10 MHz, 

Adjust C23, C33, C179, 

4 /6)) to get max. peak 

MS420B displa y. 

C190 and 

level at 

C202 (Fig. 

the center 

5-58 (1 / 6, 

of the 

3 . Set the controls as f ollows: 

MS7 l0 [ 

MS420B 

RBW 30 

Center 

kHz 

21 . 400 MHz, Span 100 kHz 

Adjust C84, C94, CI04 (Fig. 

p eak level at the c enter of 

5-5 8 (3 / 6)) to ge t ma x. 

the MS420B displa y. 
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Step Procedure 

4. Set the controls as follows: 

MS7l0[ RBW 1 kHz 

MS420B Center 21.400 MHz, Span 3 kHz 

A
I t Max. Peak 

2 1. 4 MHz 

Tune C12, L3, C30, L4, C44, L5, C57, and L7 (Fig. 5-59 

(1/2, 2/2)) to get max. peak level at the center of the 

MS420B display. 

(2) RBW Gain Deviation and IF Gain Adjustment 

f'IS420B 

J2 

1-0 
JlZ2 3 

~ 

J3 

Jl Ou tpu t -A Ce n te r 2 1. 4 MHzJ1 0 
~ - 30 dBm 

- J5 A22 I I.. 
J3 ........------. Input-T
Jll 
OUT 

Magnitude Me a surement 
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(a) RBW gain deviation 

Adjust	 the level of 21.4 MHz a t RBW-300 kHz, 

100 kHz, 10 kHz, 3 kHz, 1 kHz, 300 Hz, and 100 Hz 

equal to the	 level of 21.4 MHz at RBW=3 MHz. 

Adj. position	 RBW 

Fig. 5-58 (4/6 ) R203 300 kHz
 
Fig. 5-58 (3/6 ) R294 100 kHz
 
Fig. 5-60 (2/2 ) R122 10 kHz
 
Fig. 5-60 (2/2 ) R133 3 kHz
 
Fig. 5-60 (2/2 ) R135 1 kHz
 
Fig. 5-60 (2/2 ) R134 300 Hz
 
Fig. 5-60 (2/2) R136 100 Hz
 

21. 4 MHz 
I 

K 

3 M 

100 K 1 30 K 
30 K 

(b) IF Gain 

Step	 Procedure 

1.	 Set the controls a s follows: 

MS7l0[	 ] RBW 3 MHz, INPUT ATTEN MANUAL 10 dB 

REF 0 dBm 

2.	 Change the REFERENCE LEVEL from 0 to -9 dBm in 1 dB 

steps, and check that MS420B shows the same step 1p-vel 

change t o the reverse direction (Error ~ ±0.2 dB). 

When the REFERENCE LEVEL is decre as ed, the level shown 

by the MS420B should be increased. 

Adj. Position 1 dB/div. Steps 

R286 o to 9 dB 

(Refer to Fig. 5-58 (5/6)) 
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(cant. ) 

Step Procedure 

3. Change the REFERENCE LEVEL from 0 to -40 dBm in 10 dB 

steps, and check that the MS420B shows the same level 

change to the reverse direction (~rror < ±0.2 dB). 

Adj. Position REFERENCE LEVEL
 
R237 -10 aB
 
R23~ -20 dB
 
~247 -3' ~
 

R2411l -40 i~
 

(Refer to Fig. 5-58 (6 /6))
 

Also check at RBW 30 kHz of MS7l0[ ].
 

Adj. Pusition REFlffiENCE LB'VEL
 

R136 -30 dB
 

(Re fer to Fig. 5 - 5 1Il (3 / 6) ) 

( c) RBW ±20 t =
 

Check the RBW as follows.
 

Settings of MS420B Adjustment of MS7l0[ 
CENTER SPAN Adj. Position RBWFREQ 
21. .( MHz 5 MHz R2'~2 3 MHA) ±600 kHz 
21.4 MHz 2 MHz ~2(jl 1 MHz ±200 kHz 
21.4 MHz 0.5 MHz R2(i0 300 kHz ±60 kHz 

(Refer to Fig. 5-58 (6 /6) ) 

An exampl~ in case of RBW = 3 MHz is shown below. 

I

6dB-L2/: I ~ dB
 
3 MH z ± 6 00 kHZ 
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5.11 Z24 LOCAL CONTROL 2 (MS710C/E onl y) 

5.11.1 Circuit description - Z24 

This circuit consists of a 100 kHz step PLL circuit of 

the synthesizer that generates the first local siqnal and 

an AFC loop that improves the sweep frequency linearity of 

the first local VCO of the 10 kHz to 30 MHz band. 

Part (A): 100 kHz step synthesizer 

Latches Q2 and Q3 receive 10-bit frequency data sent 

from the Z26 CPU board and set the frequency division 

ratios for the liN programmable counters Q6 to Q8. 

Decoder Q1 generates the chip selection siqnaJs of the 

latches Q2 and Q3 using CPU address data. 

The 17.4 ±2 MHz REF VCO output signal sent from the 

Z21 local c ontrol 1 via J2 is amplified by amplifier Q11, 

frequency-divided in half by divider Q9, and sent t o the 

liN programmable counters Q6 to Q8. 

This liN output signal is compared to the 100 kHz 

referenc~ signal by the phase frequency detector (PFD) 013. 

The PFD-detected voltage, which is amplified by dc 

amplifier 014 and returned to the REF VCO in Z2l through 

sample hold Q15, controls the frequency of the REF VCO. 

The Q15 is switched to the hold mode after the REF VCO 

frequency has been stabilized by the PLL. 

Part (B): AFC loop for low band local osc 

The 521.4 to 551.4 MHz local signal for a 10 kHz to 

30 MHz band that is sent from the Z28 low local 1 via J3 is 

frequency-divided by a factor of 640 by dividers Q45, Q24, 

and Q25. It is converted from frequency to voltage with a 

PCD consisting of the monostable multivibrator 026 and 

current switches 027 and Q28. 
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This output voltage is comparp.d to thp. frp.qup.ncv 

control signal by dc amplifier Q29 and returned from J4 to 

the Z28 low local 1 oscillator v i a dc amplifiers Q32 and 

040. 

5.11.2 Checking procedure - Z24 

(1) 100 kHz step synthesizer check 

Step	 Procedure 

1	 Remove the shield case cover from the Z24 local control 

2 according to Figs 2-1 and 2-5. 

2	 Set the MS710C/E as follows: 

. Frequency Band 1.7 to 23 GHz 

. Center Frequency 3 GHz 

Span a Hz /div 

3	 Measure the dc voltage at 015-5 8. The PLL circuit 

is normal when the measured value does not exceed i5 Vi 

is abnormal (PLL unlocked) when the value is close to 

the +15 or -15 V power source voltaqe. 

4	 Measure the frequency at Q13-3 O. 
The l iN programmable counter is normal when the 

measured value is 100 kHz. 

5	 Measure the frequency at Q12-9 O. 
The reference signal is normal when the measured valu e 

is 100 kHz. 
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(?o) AFC loop for low band local OSC check 

Step	 Procedure 

1	 Set the MS710C/E as follows: 

· Frequency band: 10 kHz to 30 MHz 

· Center frequency: 15 MHz 

· Span: o Hz/div 

2	 Measure the dc voltage at Q40-1 6. 
The circuit is normal when the measured value is within 

-2 to 0 v. 

3	 Set the signal generator as follows and connect the 

output signal to Z24-J3. 

· Frequency: 536.4 MHz 

· Output level: o dBm 

4	 Measure the frequency at Q26-1 0. 
The circuit between J3 and Q25 is normal when the 

measured value is 838.125 kHz. 
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5.11.3 Adjustment - Z24 

(1)	 100 kHz step synthesizer adjustment 

This circuit requires no adjustment. 

(2) AFC loop for low band local OSC adjustment 

step	 Procedure 

1 Remove the shield case 

according to Figs. 2-1 

cover of 

and 2-5. 

the Z24 local control 2 

2 Disconnect connector Z24-J6 and strap pins land 2. 

3 Disconnect the Z24-YTO C (R75). 

4 Set the MS710C!E as follows: 

Frequency band 10 kHz to 30 MHz 

Connect the signal generator to the MS710{ ) RF INPUT 

connector and set the following: 

Frequency : 

Output level 

15 MHz 

o dBm 

Check that the input signal spectrum is displayed on 

the MS710C!E CRT. 

5 Set the signal generator frequency to 30 MHz. 

6 Set the MS710C!E as follows: 

Frequency band 

Center frequency 

Span : 

Adjust R83 to set the 

10 kHz to 30 MHz 

o Hz 

1 MHz!div 

zero beat to the CRT center. 
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(cont.) 

Step Procedure 

7 Set the MS710C/E center frequency 

R42 to set the 30 MHz spectrum to 

to 30 MHz and adjust 

the CRT center. 

8 Repeat steps 6 and 7 to 

center frequencies have 

by more than 1 MHz. 

confirm that the 

not shifted from 

0 and 30 MHz 

the CRT center 

9 Connect the Z24-YTO C (R75) and connector Z24-J6. 

10 Set the MS710C/E center 

frequency to 15 MHz. 

frequency and signal generator 

Switch the MS710C!E span setting to 51 and 50 kHz!div 

alternately, and adjust R58 so that the spectrum 

waveforms correspond on the CRT overlap each other. 

(SPAN Adjustment) 

11 Set 

(1) , 

the MS710C!E 

MS710C!E 

and signal generator as follows: 

(2) 

Frequency band : 

Center frequency 

Span : 

Signal Generator 

10 kHz to 

15 MHz 

3 MHz/div 

30 MHz 

Frequency : 

Output Level 

15 MHz 

o dBm 

12 Adjust R36 so that the spectrum waveform 

the right or left edge of the CRT screen 

half-screen shift key ( (, ) is used. 

is moved 

when the 

to 

13 Set 

the 

the MS710C/E span to 

same way as step 12. 

100 kHz!div and adjust R40 In 
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5.12 225 LOG/LIN AMP DETECTOR 

5.12.1	 Circuit description - 225 

(Refer to Fig. 3-3 (2/4) and Fig. 5-64) 

This PC board includes a log amplifier having 70 dB 

linearity for 21.4 MHz IF signals, a detector for envelope 

detection of 21.4 MHz IF signals, a video filter that 

restricts video signal bandwidth, a variable attenuator 

circuit, and an offset circuit for switching of CRT displa y 

sensitivity. 

The 225 circui t is divided into the 4 parts CD to ® 
shown in Fig. 5-64, and the circuit description for each 

part is as follows: 

Part 0: 21.4 MHz LOG/LIN AMP 

The 70 dB log amplifier consists of seven log 

amplifier stages having the same structure; 10 dB linearity 

is available for each stage. 

When the MS710[ ] is used in the linear display mode, 

this circuit operates as the linear amplifier. Its gain 

can be ·s wi t c h e d in three steps in units of 10 dB by 

switching bias current. 

Part (B) = DETECTOR AND OFFSET CIRCUIT 

The log amplifier output passes through the Q90 and 

Q91 buffer amplifiers and is detected by the envelope 

detector circuit that consists of Q95, Q96, and Q97. 

Then the video signals in this output are filt pred 

out. A part of the 21.4 MHz IF signals passing through the 

log amplifier is output to the rear panel through J2. 

The video signal, buffered and added with offset 

voltage to set the reference levels by using the Q101 high

speed OP amplifier, is sent to the video filter circuit. 
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Part 0): VIDEO FILTER AND SCALE SELECTOR 

The video filter is an RC LPF circuit and its cutof f 

frequenc y can be switched by the control signals sent f r om 

the Z26 CPU board through the 0119 latch. The video signal 

passing through the 0113 buffer amplifier is adiusted 

according to the CRT display scale value (10, 5, 2, and 

1 dB/div) bv the variable attenuator consisting of R196 to 

R200, 0115, and 0133. 

This video signal lS passed through the 0135 anal oq 

switch and 0136 buffer amplifier and then output to the 2 26 

CPU board. 

The 0134 sample & hold and 0135 switching circuits are 

used to prevent unnecessary response from being qenerated 

in video output when the harmonic mixinq is changed during 

a single sweep. These circuits are also used to eliminate 

unnecessary components when the sweep frequency exceeds the 

end of the frequency band. 

A part of the video signal is also output to th e rear 

panel through the 0137 buffer amplifier and J4. 

Part (D): CONTROL CIRCUIT 

0118, 0119, and 0120 are used as the latch and address 

decoder that receives control signals from the 22 6 CPU 

board. (See paragraph 5.13). 
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5.12.2 Checking procedure - Z25 

Step	 Procedure 

1.	 Remove the top cover and the PC board cover plate ~. 

See Figs. 2-1 and 2-5. 

2.	 Remove the Z33-J3 connected to the Z25-Jl and i nput the 

21.4 MHz, +4 dBm signal to the Z25-Jl from a signal 

generator. 

3.	 Turn on the MS710C power switch and set the CENTER FREQ 

t o 3 GHz and the REFERENCE LEVEL to -40 dBm. 

In this case, a horizontal-line-shaped trace should be 

displayed near the Reference Level (uppermost scale) on 

the CRT when the MS710[ ] o pe r a t ion is normal. 

4.	 The c orrect 21.4 MHz IF OUTPUT level on the r ear panel 

is -6 ±l dBm, and the correct VIDEO OUTPUT value is +4 

V. If the VIDEO OUTPUT is normal but display in s t e p 

3 is abnormal, circuits Z26 to Z34 are faulty. 

If the	 IF OUTPUT is normal but the VIDEO OUTPUT ~s 

abnormal, the circui t between Parts @ and © 
followi ng the envelope detector is faulty. In thi s 

case, go to step 9. 

5.	 Switch th e Vertical Scale to LIN. In this c as e, both 

the screen display and IF OUTPUT vary o n l y sliqhtl v, 

but they are normal. 

5-173
 



(cant. ) 

Step	 Procedure 

6 .	 Reducing the signal generator level from +4 dBm to -6 

dBm, -16 dBm, -26 dBm, and -36 dBm in steps of 10 dB, 

set the MS7l0[ ] reference level to -50, -60, -70, and 

-80 dBm corresponding to the step changes above and 

confirm that the IF OUTPUT level drops by 10 dB then 

returns to the original level in each change of the 

level. If the above check is all right, the operati ons 

of the linear amplifier in Part A are normal. 

7.	 Return the Vertical Scale to 10 dB/div, the Reference 

Level to -40 dBm, and the signal generator output level 

to +4 dBm. Finely adjust the output level of the 

signal generator and match the spectrum trace to the 

uppermost scale. 

8.	 When the signal generator output is reduced from the 

level in step 7 in 10 dB steps, the 21.4 MHz IF OUTPUT 

level on the rear panel and the CRT displa y should be 

as follows: 

Signal generator level IF OUTPUT Display 
Standard value (+4 dBrn) -5.6 dBrn (0 dB) REFERENCE LEVEL 

-1 0 dB (-6 dBm) -6.B dBm (-1. 2 dB) -10 dB 
-20 dB (-16 dBm) -B. 1 dBrn (-2.5 dB) -20 dB 
-3 0 dB (-26 dBm) -9.7 dBm (-4.1 dB) -30 dB 
-40 dB (-36 d Brn ) -11. 6 dBrn ( - 6 . 0 dB) -40 dB 
-50 dB (-46 dBm) -14.1 dBrn (-B.5dB ) -50 dB 
-60 dB (-56 dBrn) -17.6 dBrn (-1 2.0 dB) -60 d B 
-70 dB (-6 6 dBm) -23.7 dBrn (- l B. l dB ) -7 0 dB 

9. Turn off the power switch of the MS7l0[ ]. Using the 

service kit extender cable for J51, remove the 2 2 5 PC 

board by pulling it up. 
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(c on t. \ 

Step	 Procedure 

10.	 Set as explained in Steps 2 and 3. 

11.	 Check the TP3 voltage using an oscilloscope or a 

digital voltmeter. When the voltage is approximatel y 

+4 V, the detector circuit in Part 0 is normal. 

12.	 Reduce the output level of the signal generator by 60 

dB to -56 dBm and confirm that the TP3 voltage changes 

to approximately 1 V. 

13.	 After checking that the TP2 voltage is -5 V, vary the 

MS710C REFERENCE LEVEL from -40 dBm to -50 dBm, 

-60 dBm, ... , and -100 dBm in steps of 10 dB and check 

that the TP3 voltage increases by 0.5 Veach and every 

time. 

14.	 Set the signal generator level so that the TP3 voltaqe 

is +4 V. Then check the voltage of TP4 (0 V), TP5 

(0 V), and TP6 (+4 V). 

15.	 To check the VIDEO FILTER, use a low frequency 

oscillator to appl y a signal from 0.1 Hz to 5 MHz to 

checkpoint ... Set the MS7l0[ ] VIDEO FILTER to 1 Hz 

to 3 MHz, measure the TP6 output using an oscilloscope, 

and check the video filter cutoff frequency. 
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5.17-.3 Adlustment - Z25 

21 . 4 MHz 

J 3 
MG6 55A MN5l 0 C 

Jl 
Z2 5 

OUT IN 
Signal Attenuator
 
Gen erator (MS 7 l 0 ( ])
 

(1) LOG Amplifier Tuninq Adjustment 

Step	 Procedure 

1.	 Set the attenuation of the MN510C to 0 dB. 

2.	 Connect a digital voltmeter to TP3. 

3.	 Adjust C7, C17, C27, C37, C47, C57, and C67 s o that the 

reading on the digital voltmeter is at a maximum. 

(2) Reference Voltage Adjustmpnt 

Step	 Procpdure 

1. Connect the digital voltmeter to TP2. 

2. Adjust R169 s o that the reading on the diqital 

voltmeter indicates -5.000 V. 
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(3) DC Amplifier Adjustment 

Step	 Proc edure 

1.	 Connect 0101-3 to the ground. 

2 .	 Adjust R182 so that the reading o n the digital 

voltmeter indicates 0.00 0 V at TP3. 

3.	 Adjust R193 s o that the reading on the digital 

voltmeter indicates -8.000 V at TP4. 

4.	 Adjust R21 6 s o that the r eading on the digital 

voltmeter indicates 0.000 V at TP6. 

5.	 Adjust the level of the MG655A (approx. +4 dBm) s o that 

the reading o f the digital voltmeter idicates +4. 0 00 V 

at TP3. The attenuation of MN5l0C has to b e set t o 

o dB at this time. 

u.	 Adjust R213 s o that the reading on th e digital 

voltmeter indicates +4.00 0 V at TP6. 

7.	 Repeat steps 4 t o 6 a few times to satisfy th e 

c onditions simultaneously. 

(4) Linearity Adjustment 

Step	 Proc edure 

1.	 Conne ct Z25-J3 to Z26-J7. 

2.	 Set the MS710[ ] Vertical Scale to 10 dB /div. 
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(cont.) 

Step	 Procedure 

3.	 Confirm that the display line lS at the top scale 

position of the CRT. If not, Z34 DIGITAL MEMORY /GP-IB 

PC board should be checked. See paragraph 5.20. 

4.	 Change the MN510C attenuation from 0 to 70 dB in 10 dB 

steps. Display error should be within ±1.5 dB at each 

step. 

If the	 error is out of the range of ±l. 5 dB, adjust the 

following resistors according to the range where the 

error occurs. 

0 to 10 dB: R9, R1 2
 

10 to 20 dB: R29
 

20 to 30 dB: R49
 

30 to 40 dB: R69
 

40 to 50 dB: R89
 

50 to 60 dB: Rl+O
 

60 to 70 dB: R134
 

5.	 Set the MS7l0[ J Vertical Scale 1 dB /dive 

6.	 Set the MN5l0C to 0 dB. 

7.	 Change the MN510C attenuation from 0 to 8 dB by 1 dB 

steps. The display error should be within ±0.2 dB at 

each step. 

If the error is out of the range of ±0.2 dB, adjust 

R12. 
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(5) LIN Scale Level Adjustment 

Step Procedure 

1. Connect Z25-J3 t o Z26- J 7 . 

2. Set the MS7l0C Verti cal Scale to LIN. 

3. Set the MN5l0C to 0 dB. Adjust Rl07 so that the 

display line is at the top scale posit ion on the CRT. 
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5.13 226 CPU Board 

5.13.1	 Circuit description - 226 

(Refer to Fig. 3-3 (3 /4) and Fig. 5-71) 

The microprocessor (main CPU) circuit, which anal vzes 

the commands given by operation of the front panp.l switches 

and r otary encoder and determines the overall operati on of 

the MS710[ ] by sending the necessary control signals, and 

a SWEEP GENERATOR circuit which generates sweep signals 

based on this control, are mounted on this PC board. 

The 2 26 circuit is divided into th e 5 parts 0 to ® 
shown in Fig. 5-71, and the circuit description f or eac h 

part is as follows: 

Part W: CPU, ADDRESS DECODERS, ROMS, AND RAM 

Q3 is an 8 bit microprocessor which is compatibl e with 

the Z80A and is operated by a 4 MHz clock. Q5, Qll, and 

012 are the address decoders, Q6, Q7, and 08 are the 

firmware ROM, and Q9 is a 2 kbyte RAM. The main CPU 

address map lS shown In Table 5-3. 

Q16 is an I /O port which outputs the RF ATT/SW control 

signal and other signals. The signals input and output b y 

the main CPU are also summarized in Tabl e 5-3. 

Part (B): CLOCK OSC AND I /O PORTS 

21 is an 16 MHz crystal oscillator. Its output is 

divided b y 1 /4 b y 024 to get 4 MHz clock signal. The 

400 kHz cl ock signal, which is the 1 /10 divid ed o u t put o f 

Q25, lS used as the reference clock signal of the SWEEP 

GENERATOR circuit of Part @ , as well as the LSI clock 

signal of the Q38 keyboard display controller. 
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The main CPU sends the control signals to the Z71 to 

Z25 PC boards, as well as performing control signal 

input /output with the circuits o n the Z26 PC board. Q7.0 

and Q21 are buffer which sends the address and data signals 

for this purpose. 

Moreover, the 16 MHz signal is l iN divided (N is an 

integer number from 16 to 47 determined by the CPU 

according to the 1st local frequency) by programmable 

divider Q27 and 028 and sent to the SUB PLL circuit as a 

16 MHz /N signal through J8. (See Figs. 3-3 (3 /4) and 3-3 

( 4/4) . ) 

Q32 is a flip fl op circuit which stores interrupt 

requests from the SWEEP GENERATOR circuit, the front panel 

r otary encoder rotation detection circuit, and the s u b CPU 

of Z34. 

Parts (C) and CD):	 SWEEP GENERATOR and SWEEP START / STOP 

CONTROL 

Parts © and @ are the circui t which generates the 

sweep signal. Q43 and Q44 are the latch which receives th e 

control data from the CPU, and 045 to Q48 are each a 4-bit 

programmable counter and operate as a total l6-bit 

programmable divider. 049 and Q50 operate as a 12-bit 

binary counter. 

Q51, 052, and 053 are the data s electors for selecting 

the data which is set at the Q54 of 12 bit current o u t p u t 

O/A converter. Q61 is a dual OP AMP which c on v erts th e Q5 4 

O/ A output current to a voltage, and performs l e vel 

shifting, and produces the sweep signal. 
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The c i r cu i t consisting of 055 to Q60 of Part ® is a 

logic circuit which controls start/stop of the sweep 

signal. Q63 and Q64 are the trigger signal s election 

circuit and 041 latches the signal sent from the CPU to 

control the SWEEP GENERATOR circuit, Parts © and ® . 
The operation of the sweep signal generation c i r c u it 

of the MS7l0( ] is divided into the following three types, 

depending on the sweep setting c o nd i t i o n . 
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Type 1: Full sweep width at START/STOP mode exceeds 2 GHz. 

Type 2: Full sweep width at START/STOP mode is 2 GHz or J es s, 

or when sweep speed at CENTER/SPAN mode is ? mS/div to 

10 s/div. 

Tvpe 3: Sweep speed at ZERO SPAN 1S 2 ~s/div to 1 ms/div 

(Sweep speed 2 ms /div to 10 s /div at ZERO SPAN becomes 

type (2).) 

Type 1 

In this type of operation, this sweep generator circuit is 

used only to produce the DSPC signal which shows the waveform 

sampling timing. Frequency sweep is performed by directly 

controlling the MAIN TUNE D/A converter in Z21 local control 1 

from the CPU. (See paragraph 5.9.) 

The simplified composition of the SWEEP GENERATOR circuit 

in this case is shown in Fig. 5-65. The data is set from the 

CPU so that the DSPC signal is output at each frequency chanqe 

corresponding to 1/500 of one sweep matched to the MAIN TUNE D/A 

data setting. 

Type 2 

The simplified sweep generator circuit composition is shown 

in Fiq. 5-66 (1/2). After the 400 kHz reference clock signal 

(SWPCLK) is divided by liD by a proqrarnrnable divider in 

accordance with data D set from the CPU, it is input to a 12-bit 

binary counter. 

The o u t p u t of the counter is input to a D/A converter 

through a data selector. Therefore, when the CLEAR signal is 

reset by the sweep trigger and the counter begins t o count the 

divided SWPCLK, the D/A output begins to rise in the form of a 

small staircase. The counter output is monitored by the SWEEP 

END detection logic circuit. When it reaches 4064 counts, it is 

reset to 0 and the D/A output also returns to O. 
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The D/A output sawtooth waveform produced in this manner is 

used as the sweep signal. Since the sweep time is determined by 

the period of the l iD divider output which is input to the 

counter, it can be accuratel y controlled by changing the value 

of D with the CPU. 

The DSPC signal which shows the timing at which the Z34 

digital memory /GP-IB circuit samples the waveform data is o u t p u t 

each time the counter output changes 8 times. Therefore, the 

sampling signal for a t otal of 4064/8 = 508 points is output at 

one sweep period. Of these, the 501 points (corresponding t o 

500 sample periods or 4000 counts) from the 6th to the 506th are 

displayed on the CRT screen. Therefore, the relationship 

between sweep time (ST ms/divl and division data D is exactl y 

equal and becomes D=ST. 

Type 3 

The sweep signal generation circuit for 2 ~s /div to 

1 ms/div is o u t l i n e d in Fig. 5-66 (2/2). Operation when the 

trigger is FREE RUN is described below. 054 (D/A converter) 

o pe r a t e s as a constant current source that is programmable by 

CPU. Its output is converted to a sawtooth wave voltage by the 

integrator consisting of Q61 and C21. The integrator output 

(TPI voltage) enters wind comparator 063. CaMPI detect s the 

point at which the sweep vo l t a g e (TP1) exceeds +1 V and 

generates the signal (BNKAF) which turns on the sweep LED at 

this time. COMP2 detects the point at which the sweep vo l t a ge 

(TP1) reaches +5 V and generates the signal which r ~s ets th e 

sweep (SWPEF). 

When the COMP2 output (SWPEF) becomes LOW, the FSRDY pulse 

( LJ width = 20 ~s) is generated from 075 mon ostable 

multivibrator 1 and the CLEAR (sweep reset) signal becomes HI GH. 

When CLEAR becomes HIGH, analog switch 059 is s wi t c h e d , the 

charge a cross C21 of the integrator is discharged through R22, 
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and the sweep voltage (TPI) returns to O. Monostable 

multivibrator 2 is operated b y the rising edge at the end of 

FSRDY and the next sweep trigger signal is generated 

(width: 3 ~s). This trigger signal resets the flip-flop 

consisting of Q56 through switch Q64, the CLEAR signal returns 

to LOW, the integrator integrates the D/A converter output 

current again, and the sweep voltage (TPI) rises toward +5 V 

from 0 V. (When not FREE RUN, restarts if a separate trigger 

signal enters from switch Q64.) 

Sweep is performed by repeating the above. To change the 

sweep time, the D/A converter set value is changed and the D/A 

output current is changed. (The sweep time becomes fast er as 

the current be comes larger.) The relationship between data 0 

set from the CPU and the sweep time (ST ~s/div) is 

o = 8000/ST 

In this sweep mode, since the waveform data is not sampled 

(digitalized), the DSPC signal is not output. The TPl sweep 

signal passes through level shift circuit Q62, becomes the 

CRTSWP signal (0 to +4 V), and is sent to the Z27 display 

control PC board. At Z27, the signal passes through analog 

switch Q67, becomes the X-OUT signal and is sent to CRT BIAS/X-Y 

AMP of Z30 as the CRT horizontal axis signal. (Refer to Fiq. 

5-75.) 
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Part (E): INTERFACE 

The main CPU performs data communication with th e 

DISPLAY RAM in Z27 display control and Z34 digital memorv / 

GP-IB. Q70, Q71, and Q72 switch the addre s s bus and data 

bus for this purpose. 

5.13.2 Checking procedure - Z26 

Step	 Procedure 

1.	 Remove the top cover and the PC board c over plate ~. 

See Figs. 2-1 and 2-5. 

2.	 Remove th e z?6 PC board by pulling it up. Insert the 

service kit extender board and a t t a c h the Z?6 PC board. 

Replace cable J51 connecting Z26 and Z21 to Z25 with 

th e service kit extender cable. 

3.	 Turn on th e MS710[ ] power switch. 

4 •	 Check that the clock signals of checkpoints 0, 8, 
and 8 are normal (Refer to Fig. 5-68 for the 

waveforms of 8 and 8). 

5.	 Set the MS710C sweep time to 2 ms /div. 

6.	 Measure the waveforms of TP1, TP2, CLEAR C), and BNKA 

0. If they are as shown in Fig. 5-6 9, ope r at i o n s a r e 

normal. 

7.	 Set th e MS710[ ] to ZERO SPAN and the sweep time t o 

? \1s /di v. 
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r co n t . ) 

Step	 Procedure 

8.	 Measure the waveforms of TRG (}, FSRDY 0 / TP1, a nd 

RNKA 0. If they are as shown in Fig. 5- 70, 

operations are normal. 

9.	 To check the 16 MHz/N signal to the SUB PLL circuit 

(Refer to paragraph 5. 7 of 216 PLL block), remove thR 

aluminum shield case on the 226 PC board and measur e 

the REF 0 frequency using a frequenc y counter. 

Operations are normal = 16,000/27 =if f REF 
592.592 kHz at N=2 7 when the center frequency is set to 

3 GHz. Also, = 16,000/20 = 800.000 kHz at N =f REF 
20 when the c e n t e r frequency is set to 100 MHz. 

Table 4-1 shows the relationship of the first local 

frequency and N. 
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5.13.3 Adjustment Procedure - 226 

Step	 Procedure 

I.	 Adju st RII s o as to be VREF (between Q62-1 and anal og 

ground, at Part ©) = 6.00 v. 

2.	 Set the SWEEP TIME to 2 ms/div. Adjust OFFSET R20 and 

AMPLITUDE Rl9 as shown in the foll owing figure whil e 

observing the waveform at ~ on the oscilloscope 

(0.5 V/ d i v . ) . 

0f 
L--__---... _2 .05 

o V - -	 - -' 

~ 
3.	 Adjust OFFSET R34 as shown in the following figur e
 

while observing the waveform at @ on the
 

oscilloscope (10 mV/div.).
 

___~_ - - - (+10. 2 3 V)- - -.------,. 

cp 
,...----..... - 0 v 
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Table 5-3 

ADDRESS R OM/RAM 
0000 

2000 

4000 

6000 

8000 

AOOO 

COOO
 

DOOO
 

EGOO
 

E800
 

FOOO
 

FFFF
 

f..- ROM 1 -
(16K) 

ROM 2 
L- -

(16K) 

ROM 3 
- (16K) 

-

RAM (8K) 

DISPLAY RAM (2K) 

MARKER RAM (lK) 

I /O Port 

Main CPU Address Map 

I /O Port 

ADDRESS Po r t " Name I/O CONTROL PKG 

FOOO
 
1 DMI'L 0 iMAIN TUNE D/ A L
 
2 DMI'H 0 II H
 
3 DFT1L FINE TUNE D/A 1 L0 rl 

4 DF'I'lH 0 " H ....:I 
05 DFT2 0 FINE TUNE D/A 2 
~ 

6 DYTOC 0 YTO TUNE CQMP . E-< 
Z 

7 VCQT 0 MIN VCD TUNE D/A U 
0 

8 SPANDA 0 SPAN ATT D/A 
....:I 
f'.l;9 SMCNT 0 SWEEP MODE CONTROL U 

A 3 
B MDATAL 0 MIN LOOP : M L rl 

C MDATAH 0 " : M H 
N
N 

D NCIFK 0 
E 

F 

rlo RES BWF010 RES BW 

o NARROW BW/ GAIN 
2 WBWGC 
1 NBWGC 

o WIDE BW/GAIN 
3 FGC o FINE GAIN 

F014 CONT o LOG/LIN
 
5 VI DEOF
 o VIDEO FILTER 
6 
7 

F018 
....:I 

A 
9 

~ 
<:!' E-< 

B OPTCL o DIVIDER L, S /H ~ 5 
uC OPTCH o DIVIDER H, 
....:ID 
4: 

E 3F 

F020 PANEL(O) I/O KEYB OARD, DISPLAY 

1 _-':'__ U-l V_O_ ~N.!~,?~.~~_B~ ~__ 

F040 NDATA o M/N LOOP : N-l 
1 COMPCH o COMPARATOR CH 
2 COMPDA o II D/A Q 

3 SWPCNT o SWEEP CONTROL ~ ~ 
4 SWPTL o SWEEP TIME L ~ g 
5 SWPTH o " H :::J 

6 BELL o BUZZER EJ 
7 SW/ATT o SW/ATT CONTROL 

F060 FC6TS I READ STl\TUS 
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5.14 Z27 DISPLAY CONTROL 

5.14.1	 Circuit d escription - Z27 

(Refer to Fig. 3-3 (3 /4) and Fig. 5- 8 2 ) 

This PC board include s a displa y RAM with a ba tt er v 

b ackup t o store the waveform data whi ch is sampl ed a nd 

digitalized in th e Z34 digit al memory/GP-IB c i rc u i t . 

This wave f orm data is used by the digital-to-analog 

con v e r s ion circuit that r e ads data fr om this RAM and 

r eprodu c es the wa ve f orm dat a o n the CRT. 

This PC board a l so includes a c i rcu i t that di spl a ys 

g r a t ic u le s and chara cters in a dditi on t o th e wa v e f orm data. 

The Z2 7 PC b oard c i rcu i t blo ck di agram is shown in Fig. 

5-7 2 . 

The Z27 circuit is divid ed into th e 6 p a r t s ® t o ® 
shown in Fig. 5-8 2, and the c i r c u i t d e sc r i p t ion is g ive n 

for ea ch pa rt as fo l l o ws : 

Part (A)	 : DISPLAY RAM AND ACCESS CONTROL 

013 ,is the display RAM whi ch has the 2 k b yte cap ac i ty 

and i s the CMOS RAM with a battery backup. This RAM ca n b e 

ac c ess ed f rom both th e main CPU in Z26 and the sub CPU in 

Z3 4 . It is us ed as a commo n RAM when d a ta c ommu n ic a t io n is 

per f ormed b etween these CPUs. 

The wa veform data i s written In this d i s p l ay RAM 013 

f rom the sub CPU in Z34. Th e c ha rac te r d ata c od e s t o b e 

d i s p layed a nd th e d a t a that i nd ica te s th e marker djs p JaY 

pos itions a r e written b y the main CPU in Z26. 

The dis play RAM Q13 a d d r e s s map i s liste d in Tabl e 

5-4. Normall y, the c h a r ac t e r s th at indicate th e 

measurement c o ndi tion s , gra ti cules (dot r o ws), a nd up to 

two wa v e f orm dat a it ems are d i s p layed o n the CRT. 
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These data items are arranged according to the displa y 

RAM address order listed in Table 5-4. Consequentl y, the 

above-mentioned display is performed by sequentiall y 

reading these data items, performing the required D/A 

conversion, and sending this data to the 230 CRT bias/X-Y 

amplifier. The required character codes are written in a 

part of the waveform memory area by the main CPU for the 

SAVE/RECALL memory list display mode (DM6). They are 

sequentially read out so that character patterns can be 

created by using the character generator ROM. Then these 

patterns can be displayed on the CRT. The disp]ay sequence 

is shown in Fig. 5-73. 

The basic timing clock signal used for this displa y 

sequence control is the 4.8 MHz clock signal (CKO) 

generated by Xl and Ql. Q2 is the dual 4-bit binary 

counter used to obtain clock signals CKI to Ck3 and ADO to 

AD3 which has cycle time multiplied CKO by the integer. 

These clock signals are shown in Fig. 5-76. 

One of these signals is selected depending on display 

modes DMI to DM4 and DM6, and is sent to the 03 and Q4 

counters. 

The output of these counters are used as addresses 

(AC5 to AC14) to read data from the display RAM Q13. 

Therefore, whenever AC5 varies, the access address in 

the display RAM is incremented by 1. 

Whenever AC5 varies (whenever AC4 varies from H to L), 

the read control circuit consisting of th e 011, 01 2, a nd 

015 (flip-flops and monostable multivibrators) operates and 

data is read from the display RAM and latched at Q16. The 

timing for this readout sequence is shown in Fiq. 5-77. 
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Part TIMING CONTROLGV: 
The address data for the DISPLAY RAM are also sent to 

the display mode control logic circuit consistinq of 0 20 

and Q21 to generate display mode status signals DM1/6, DM2, 

and DM3/4. 

DMl is the mode for displaying characters which show 

the measurement conditions. DM2 is the mode for displayinq 

the qraticule dot lines. DM3 and DM4 are modes for 

displaying the waveform data. DM6 is the mode for 

displaying characters which show the memory list in the 

SAVE/RECALL operation. 

In any mode, X-Y drive signals for the desired CRT 

display are generated by the X and Y D/A converters in Part 

~. The logic circuit in Part GD generates latch timing 

siqnals for the input data of these D/A converters. 

Part ~:	 CHARACTER GENERATOR, DATA SELECTOR, AND D/A 

CONVERTERS 

The data read from the display RAM are the ~haracter 

codes for DMl and DM6. These data are used as the most 

significant 6-bit address of character generator ROM Q30. 

Because ACO to AC4 are input to the least significant 5-bit 

address of the character generator, 32 addresses can be 

specified for one character display and data items CDO to 

CDS are output to generate character patterns. 

The CDO to CDS siqnals are useo to qenerate X-Y 

character pattern analog signals by using the D/A 

conversion circuit consisting of Q31 and Q32. 

The data items corresponding to the X- and Y-axial 

direction character display positions are input to an X/Y 

D/A converter by the data selector using the address 

counter value. These data items are then converted i n t o 

the correspondinq analog signals. 
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These character pattern and character position siqnal s 

are added by Q64 through the Q63 analog switch in Part 0 . 

Then they are c onverted into CRT driver input siqna l s. In 

this case, offset signals used to determine displav line 

spacing are also added to the Y-axial direction signal s. 

The data read from the display RAM Q13 indicate s the 

positions of the X- and Y-axial direction graticules for 

DM2. 

A single graticule is generated for each data item. 

The dot positions and blanking control signals used to 

create individual single scale line dots are generated In 

Part GD by the Q17, Q18, and Q19 timing circuits according 

to the ROM Q22 information. 

The data corresponding to the scale-line position is 

input to one of the X/Y DA converters. 

The dot position information generated by Q22 is input 

to another X/Y D/A converter. Thus analog s i g n a l s are 

generated corresponding to the scale-line dot patterns. 

The marker Y-axial direction line is also created in 

the s ame way as the scale line during the final cycle o f 

this DM2. 

The data read from the display RAM Q13 is the wa veform 

data for DM3 /4. The least significant 2-bit data contained 

in the Z34 (digital memory/GP-IB PC board) is also added to 

this data and is input to the Y D/A converter throuqh th e 

data selector as a total of l O- b i t s of the wav eform data. 

At the same time, the address c o u n t e r valu e that 

sequentially reflects the incremented X-axial direct ion 

positions for waveform data changes is s elected and input 

to the X D/A converter by us ing the data selector. 
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Part CD):	 BLANKING CONTROL, LINE GENERATOR, SWITCH, AND 

ADDER 

Because the Y D/A output in the mode DM3/4 repres ent s 

the sampled waveform value, it is displayed as unconnected 

points when displayed as is. Therefore, to c onnect th es e 

points with a line, and reproduce th e original analog 

waveform data, the Q65 and Q66 line generator circuits ar e 

used. 

The analog X-Y signal needed in each display mode is 

selected by the switch and adder circuit Q63 and Q64 and 

then sent to the Z30 CRT BIAS /X-Y AMP PC board through 

connector J3. 

The blanking control signals in all display modes are 

generated b y the circuit consisting of Q40 to Q43 and are 

also sent to Z30. 

Part (E):	 INTENSITY CONTROL 

The intensity of the CRT display should be changed for 

e ach display mode. The circuit consisting of 0 73 t o Q75 

g en erates this intensity control signal. 

The regulator circuits for VDD and VEE which are used 

in the analog swi tches are also included in this Part ® . 

Part	 MEMORY ACCESS PRIORITY CONTROL0: 
The DISPLAY RAM Q13 has to be accessed at random b v 

the displ ay control on this Z27, th e main CPU on 226 , a nd 

the sub CPU on Z34. So, access priority control must be 

done to avoid data collision. The access r equest signals 

CSO, CSl, a nd CS2 are latched in Q85 and checked b y 

the Q86 priority e nc o d e r . Then an access enable signal 

from among ECSO, ECS l , and ECS2 is returned t o each part. 

The priority f or the displa y control circuit (CSO) 1S 

the highest and that f or the sub CPU (C52) is the lowest. 
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5.14.2 Checking procedure - Z27 

Step	 Procedure 

1.	 Remove the top cover and the PC board cover plate ~ 

See Figs. 2-1 and 2-5. 

2.	 Remove the Z27 PC board by pulling it up. Insert the 

extender board and attach the Z27 PC board. 

3.	 Turn on the MS710C power switch. 

4.	 Observe the voltage waveforms of XOUT 0 and YOUT 8 
using an oscilloscope. when they are as shown in Fig. 

5-67, the operations from the input section to the Z?7 

PC board are assumed to be normal and the following 

checks are not required. 

5.	 Check that the 4.8 MHz reference clock CKO 8, the 

frequency-divided clocks CK1 0, and CK3 0 obtained 

from the reference clock operate normally as shown in 

Fig. 5-76. 

6.	 Using an oscilloscope, check that Display RAM Readout 

timing circuit signals of checkpoints 0 to m 
operate normally as shown in Fig. 5-77. 

7.	 Check that the Display Mode Status siqnals DM1 / 2 /6 ~ 

and DM3/4 fI) are as shown in Fig. 5-78. 

8.	 Using an oscilloscope, check that X output XC 4I) and 

Y output YC ~ of the character generator are as 

shown in Fig. 5-79. 
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(cant.) 

Step	 Procedure 

9.	 Check tha t au tpu t XDA 4D of X-D I A and output YDA 4fI 
of Y-D/A are as shown in Fig. 5-80. 

10.	 Check that the BLANKING CONTROL signal (H: BLANKING ON) 

BLANK 4ID i s assh 0 wn in Fig. 5 - 81 . 

11.	 Turn the SCALE INTENSITY control knob on the front 

pane 1 and check the voltage of Q) is as shown in F iq. 

5-81. 

5.14.3	 Adjustment - Z27 

(1) Sensitivity and Offset Adjustment Procedure 

Step	 Procedure 

1.	 Connect DVM between TPI and analog ground and adjust 

R34' so as to obtain +10.23 v . 

2.	 Adjust R37 so that the characters on the upper and 

lower position of the scale line are at a suitable 

position. (It is better to leave a larger space 

between the lower characters and the bottom scale line 

than a space between the upper characters and the top 

scale line.) 

If the space between the upper or lower characters and 

the top or bottom scale line is too small to observe 

the scale, make R58 (6.81 kO) smaller to spread the 

space. 
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(cont.) 

Step	 Procedure 

3 .	 Disconnect the video signal line between Z25-J3 and 

226-J7. (Disconnection at 225-J3 is easy.) 

4.	 Under this condition (Video voltage o V), write 

NORMAL to both A and B memories. 

5.	 As the contents of the A and B memories are equal b y 

step 4 above, (A - B) will be O. (The effect of o f f s e t 

of the sampling system can be canceled in this way.) 

6.	 Push the DISPLAY (A - B) ke y and set REF LINE o n the 

screen to bottom. Set the offset with R36 in 227 so 

that a trace displa y which is now a horizontal line 

coincides with the bottom scale line. (It is possible 

to perform this adjustment without lifting the printed 

board. ) 

7.	 Push the DISPLAY (A - B) key and set REF LINE on the 

screen to top. Set sensitivity with R35 in 227 so that 

the trace display coincides with the top scale line. 

8.	 Push the DISPLAY (A - B) key and set , REF LINE on the 

screen to middle. Confirm that the trace displa y 

c oincides with the center scale line. 
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(2) Marker Level Indication Adjustment ProcedurA 

Step	 Procedure 

1.	 Press the 1.7 G - 23 GHz FREQ BAND switch to reset. 

2.	 Send a signal In a frequency range of 2 GHz to 23 GHz, 

level approx. 0 dBm so that a single spectrum is 

indicated. 

3.	 Set WRITE to OFF to hold the waveform. 

4.	 Show the marker with SHIFT + CENTER FREQ. 

5.	 Overlap the marker with the spectrum. 

6.	 Adjust R43 so that the marker indication level 

coincides with the peak point of the spectrum line. 

Note:	 If the displayed spectrum trace is not sharp an d 

clear or is divided into two lines, adjust the 

frequency so that the trace converges into a 

single line. 
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