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√

PLL2 ASSEMBLY A7

1 . G E N E R A L  D E S C R l P T 1 0 N

PLL 2 Assembly A7is a singie,phaseiocked ioopsynthesizerthatuitimatelyprOvidesthe 100 kHz,l MHz,and

10「VlHztuningincrementsoftheL01signatusedtOproducethetransrnitfrequencysetectedonthefront

panel. Figure t showsthetocation Of PLL 2 Assembly A7in the RF-1 3 1 0 chassis

Figure l.PLL 2 Assembly A7 Location

Frequency selectinput data is applied to the assemblyin serial data form under Control Bo3rd Assembly A14

micrOprocessor control_TheA7outputtoPLLlAssernblyA6isaveriabl1441to740MHzsignalin100kHz

controllable steps_ The net result of AフoperatiOn is to provide coarse tuni∩9 incrernents(100 kHz′l MHz″and
1 0  M H z ) f O r  L 0  1  s i g n a l

2.INTERFACE CONNECT10NS

T a b l e  l  d e t a i l s  t h e  v a r i o u s i n p u」o u t p u t  c O r l n e c t i o n s  a∩d  o t h e r r e l e v a n t  d a t a

PLL 2 ASSY

10073‐4200
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Table l. PLL 2 Assemblyinterface Connections

Connector Function Characteristics

」1 - 1

」1 ‐2

J l , 3

」1 - 4

」1 - 5

」1 ‐6

」1 - 7

J l - 8

」1 - 9

」1 ‐1 0

」2

」3

」4

」5

+ 1  5  V o l t s

5 Volts Unre9ulated

キ24 Volts

Ground

Lock Detector output

Enable

Serial Data Check

Key

Ciock

Data

P L L  2 ( A 7 ) O u t p u t

Pとと2 Tracki∩9 Reference

800【Hz Reference input

Switch Output

A p p r o x i m a t e l y  2 5  r n A

Approxirnately 240 mA

Approxi「nately 20 mA

5 Vdc= uniocked, O Vdc= tocked

キ going puise=enabled
P/0 81TE Test′ +5 Vdc〓  ok

TTL′750 kHz

Serial TTと

+4dBm/50 ohms′ 44 1to 74_0い ジlHz

3.5 to 19 Vdc

TTL

+4 V foriessthan 2 h/1Hz tune frequency

O V for 9reaterthan or equalto 2い′lHz tune frequency

／Ｆｔヽ

ｆ

す

3.CtRCU!T DESCRIPT10N

NOTE

A7operation is sirni13「(in Operation)tO that ofthe

general divide b々y,N PLL and charge pump circuits

described in section 4 A revieぃ′ofsectiOn 4 at this
｀
                  pointヽ Arould aid in the understanding ofAフ

35Serrbly operation

3.l Reference Generation

The 800 kHz s19nalfrOm Reference Generator Assembly A12 enters PLL 2 Assembly A7 at」4_ This signalis

applied via buffe「U3to a divide―by e々ightcounterinternaltoU2toproducea 100kHzreferencesignal,Since

this has been derived uitimately from the RF,1310crystal FrequencystandardviatheA123SSembly′stable and

accurate A7 operation is assured

3.2 Divide‐By‐N Counter

Since the A7 3SSerrlbly l輌ust generate a vari3bie 44 1 to 74 0,vlHz output frequency′a progra「1品able cou∩ter

has been designed into the VCO feedback path to the phase comparator This cOu∩ter consist5 0f d ual

rnodulus divide‐by‐10/divide‐by-1l prescaler U l a∩d a pro9ramrnable counterinternalto U2. Together′ Ul

and the progra印lmable portiOn of U2 create a total divisio∩range of N =441 to N = 740,where N is a

fu∩ction of the di9itsi∩the 10いvl H z′lh/1Hz′a∩d100 kHz positions ofthe frequency display

(

―
ゝ
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The output ofthe divide‐by―N counter wil1 31ハヽ′ays attemptto equaithe 100 kHz reference frequency atthe

Phase Comparatorinputs′ despite changesin the divide,by‐N factor due to chenging the 10 N/1Hz′1,vl H z′

and/or100 kHz di9its ofthe displayed frequency The VCO frequen(y wi1l change to accomplish this,in

resporlse to command signais generated by the phase comparator The VCO frequency、 何ill always equal(N)

(reference frequency)′Or(N)(100 kHZ)=441A/1Hzto 74 0 R/1Hz_ The exact value of N is determined by the

digitsinthe 10R/1Hz′ l MHz′ arld 100 kHz position3 0fthC froquency display_ This front panei selection causes

ControlAssernblyA14togenerateaserialdatacodecontaininginformationpertairlingtothevatuesofthe

incrementschosen ThiscodeisappliedsynchrOnoustywiththe750kHzsystemciocktou2whenevertheu2

enablelinetsgatedopenbyA14→  in general,N=(441 +XXX),where xxx are the digitsin the 10 A/1Hz′ 1
MHz″ and 100kHzpositionsofthefrequencydisplay

For example′ tuning the RF-1310to 15,789000 MHz would make N =(441 ■  157)=598_ The VCO frequency

wili be(N)(Reference)=(598)(100 kHZ)= 59→ 8h/1Hz

Tuning the radio to 24 705000 A/1Hz would resuitin a VCO outputfrequency of(441 +247)(100 kHz)= 688

MHz Note thatincreasing the tune frequency causes an increase in the A7 output frequency The opposite

will also be true.

3.3 Phase Comparatorand charge pump Operation

Phase comparison ofthe 100 kHz reference and the 100 kHz divide― by‐N counter VCO derived signalis

accomplished by a phase comparatorinternalto u2 When these two signals are equalin frequency and

Phase′the buffered phase comparator outputs at TP2 a∩ d TP3 are essentially 5 Vdc This 5‐voltievel holds

chargepurnptransistorsQ9andQ100n′ and consequently′ Q8off ThevOltageacrossC51 will beata
constant value,forcing buffers Q7 and Qll tO devetop a stable voitage at TPl_ This VCO controi voitage hOlds

the VCO frequency constantsOmewhere between 44 1 R/1Hzand 74 0 MHz.

Assume that the VCO feedback signal atthe divide‐ by‐N counter outputis suddentytess than the reference

frequency,which is what happens at the instant the divide―by‐N factorisincreased Since the two phase

comparatorinputs are no longer equal′ thephasecornparatorwiltoutputaseriesofnegativepuisesatTP3

ThepuisewidthofthesepuisesisafunctionOfthedifferenceinphase/freqじ ency between the twoinputs

Q10 turns On′anditsdecreasingcollectorvoitageturnsQ8on Q8wilistarttopumpchargeintoC51′ raisin9
its vOltage_ Bufferstage Q7 and Qllい rill produce a corresponding increase at TPl which fOrces the VCO tO

increase in frequency Theincreasing VCO signal produces a corresponding frequencyincrease at the divide‐

by‐N counter output,drivingittowardsthereferences19nal at 100kHz Asthedivide― by,N counter Output
approaches the reference frequency′ the puises at TP3 9et narrower′until they are at an essentially constant
+5 Vdclevelゃ Q10 and Q8turn off′ a∩d the voitage rise acrOss C51 stops at a new higherievel′producing a
stabilization Ofthe VCO controi volta9e and the VCO frequency at a new higher value

Assume that the VCO feedback signalissuddeniy greaterthan the reference frequency′ which is what occurs
at the insta∩t the divide‐by―N factoris decreased The phase cornparator outputs a series of ne9ative pulses at

TP2 Q9turnS On′ andstartsdrawingchargeoutofC51′ dropping its vOita9e A corresponding decrease in

the VCO control voitage occurs′producing a decreasin9 VCO frequency This causesthe feedback VCO divide‐
by‐N counter output to decrease′driving it to、7vardsthe 100 kHz reference Asthe divide― by,N counter Output
approaches the reference′ the negative puises at TP2 becorne narrovver′untilthe signal becornes a 5 Vdclevel

Q9turns Offr and stop5 any further decrease in the C51 voita9e′the VCO control voitage′ and therefore the
VCO freqじ ency The VCO nOぃ ′9e∩erates a lo河ヽer frequency

Note thatthe VCO controlvoltage at Q7 and Q lllSSe∩ tto tい′o places They arethe LPF and VCO on the A7

assel打bly and bufferst39e U5 ThissecOnd outputisreferred to asthe Trackin9 Refe「 e∩ce′and is「outed
throu9h J3 for use On PLLl Assembly A6 1t allowsthe A6 VCO to prOperly track the A7 VCO

/
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3.4 VCO Operation and Control

A charge pump circuit consistin9 of Q8-Q10 and associated compone∩ts convertsthe two phase comparator

puiseouputsintoananalogdccontrolvoltage 3ufferstagesQ7andQll applytheVCOcontrolvoltage
through a low pass filter(LPF)netwOrk tO the varactor diode strin9 in the VCO_The VCO itselfis a」FET(Q5)

Hartleyosciliatorstagewhosefrequencyshiftsasthecapacitanceofthevaractordiodeschangeinresponseto

changesin VCO control voltage,A VCO controlvoitage range of approximately 3.5 Vdcto 19,O Vdc shifts the

VCO from招 _l MHzto 74_O MHzゃ

The VCO outputis fed to two separate amplifierstages. The first′Q4and Q2,is a 20 dB amplifier which

appties the VCO signalto the divide―by,10/divide―by-1l prescaler′U l ltisthis signat which completes the

feedbacktoop to the phase comparator The second amplifierstage″ Q3and Ql,bOOSts the leveito

approxirnately 4 dBrn and is ca‖ed the PLL 2 output. Thissignal containsthe 10 R/1Hz′lA/1Hz,and 100 kHz

portions ofthe L0 1 signal′and is fed to PLL l Assembly A6 for further processing

3.5 Noise Reduction Techniques

The noise characteristics ofthe VCO output are e∩hanced by the fo‖owing two methodsi

●    Use of a sharp cutoff LPF network to filter noise offthe VCO controi voitage Thissta9e isiocated

between charge pump bufferstage Qll and the VCO input.

●    Use of a circuitto make charge pump operatio∩linearatexcitertunefrequenciesiessthan2

MHz、 Lowerex(itertunefrequenciesrequirelessVCOcontroivoitagethanh19hereXCitertune

frequencies_Attune frequenciesiessthan 2 R/1Hz′the VCO control voltage required is so low          ―

thatthechargepurnpentersanonlinearmodeofoperationinanattempttoprOducetheoutput      i

acrossC51thatisrequired inordertocorrectthisatfrequenciesiessthan2MHz,U2outputs a 5        、

Vdc ievel、村hichturnsQ12on Q12,which is connected across the LPFinput′ reduces the control
・
      voltage level The netresuitisthatthe charge pumpis now l'trickedⅢ intoforcingitsoutputto

increase the voltage across C51 required to produce the required VCO controi voitage in so

doin9′it pu1lsitseif out ofits nonlinear region At frequencies 9reater than 2 fMHz′Q12 is off

and the charge pump functions norrnally、 NotethatthisswitchoutputfromU215rOuted

through」 5 to the A6 assembly forsimilar purposes

3.6 BITE Ctrcuits

The A7 assembly containst ハヽ′o circuits fOr self‐test evaluatio∩_

●    Lock detector Q6′vvhoseoutputisOVdcvvheneverthePLListrackin9properly Thislineis           /

c o n s t a n J y m o n i t o r e d b y t h e A 1 4 a s s e m b l y  A f r o n t p a n e l f a u i t i 1 9 h t w i l l a p p e a r i f t h e l o o p e v e r   (

uniocks

e    Seri31datacheckverifiesthatthetunin9datafromtheA14assernblyhasbeenreceivedand

properly tra∩stated into the correct divide‐by―N factor A serial data word issent on the data line

(」l pi∩10)andtheU6serialdatachecklineisreadbacktotheA1485Sernbly(」 l pin 7) lf the

word has been received and prOperly decoded′thisline will puise to +5 Vdc The serial data

check occurs autornatically′but onlyハヽ′hen the BITE selftestis actuated

4.MAINTENANCE

The following adiuStme∩ tsshou d not be perforrned as a rOutine maintenance procedure′ but only whe∩ a        i

failure indicates 3 definite need Perform all testsぃ rith all corl∩ectionsin nOrmal contact′ uniess otherぃ ′ise         【 ＼、
specified



範 ― RRiS

RF COMMUNiCAT10NS
R F ‐1 3 1 0

A7PLと 2 ASSEMBLY

4.l VCO Frequency Adjustment

a.    Connect equipment asshown in figure 2

√

ｂ

　
　
　
Ｑ

d

P L L  2

0 U T P U T

VC0

00NTROL

VOLTA6E

1310‐015

F i g u r e  2 . V C O  A d i u s t m e n t

Set RF‐1310 frequency t0 29 900000 R/1Hz_

AdiustC15foranorninaivoltageof165‐ 19 0 Vdc at TPl. PLL 2 output atJ2 should be 74_OR/1Hz′

4dBm ± 3dB. Check the excitertune frequency against PLと |l output frequencieslisted in table

2_ Outputshould remain atキ 4dBm ± 3 dB

Check thatthe Tracking Reference Signal(」 3)agreeS VVithin ±l Vdc to the controi voltage at TPl

for the rarlgeslisted in table 2

Table 2.VCO Frequency Range

Exciter Tune

Frequency,MHz

PLL 2 0utput

Frequency,MHz

Approximate TPl

Voltage,Vdc

29900000

15000000

00000000

74000000

59100000

44_100000

1 9 0

1 0 0

3 5

F R E Q U  E N C Y

C O U N T E R

H P‐53 8 3 A  O  R

E t l U i V A L E N T

SPECTRUM

ANALYZER

HP‐855380R

E Q U i V A L E N T
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e_    Check thatthe switch Output(」 5)change5tO approximately 4 Vdc when the exciteristuned

belovv 2 000000 MHz

f    Fully recOnnect the A7 assembly to the RF‐ 1310 and initiate BITE test_ Exciter shOuld not fail at

any test concerning the A7 assembly These tests have verified the proper operation ofthe A7

assembly.Proceed to paragraph 4 2′ Tracking Adiustment.

4.2 Tracking Adiustment

ao  Perform VCO adiuStmentfound in paragraph 4 1

b    Tune the RF-1310to2999999MHz_

c_    h/1easure the VCO controivoltage at TPl on PLL l VCO Assembly A6A2_ Note that TPl isiocated

undertheVCOassernblycover ThisvoltageshOuldbe16to19.O Vdc on a properiy aligned A6

assembly→

d   Measure PLL 2 Assembly A7 VCO controlvOltage at TPl′ and adiuSt C15 for a voltage equalto

that ofthe A6 PLL l VCO controivoltage(step c).

e    Tune the exciterto 20 MHz″ then 10 MHz′ and then 2 A/1H子′measuring the VCO controi voitages

on both assemblies at each frequency The two voitage5ShOuld track each Other at alitimes,and

differ by no more than ± 5 Vd(. Testis now complete

5.PARTS LiST,COMPONENT LOCAT10NS,AND SCHEMATiC DIAGRAM

AIlreplaceablecomponentsoftheA73SSemblyarelistedintable3 Componentlocations(an be found in

figurゃ3 Figure 4is a schematic diagrarn of PLL 2 Assembly Aフ(Cont.)

T a b l e  3 . P L L  2  A s s e m b l y  A 7  P a r t s  L i s t

Ref.Desig` Part Number Description

A7

4

5

12

Cl

C2

C3

C4

C5

C6

C7

C8

C9

C 1 0

C l l

C 1 2

C 1 3

C 1 4

C 1 5

10073-4200

MP‐0121

10073‐7116

E70‐0002-002

CK053X103A/1

いJ139014/02‐1310

いv439014/02‐1310

CK05BX103M

CK05BX103A/1

CK05BX103M

卜7139014/02‐1310

CK058X103い 71

C26‐0025,100

A/139014/02-1310

M39014/02-1310

C26‐0025‐100

いy139014/02-1310

CK05BX103卜 υl

C85-0001-002

PLL 2 ASSEいv48LY

CLIP′MTG′ SPRING STEEL

CAN RECT DEEP DRAW N

PAD h/1NT XSTR TO-5

CAP 01UF200/0 100V CER

CAP ,lUF 109る 100V CER―R

CAP  lUF 100/0 100V CER― R

CAP 01UF200/0 100V CER

CAP 01∪ F209る 100V CER

CAP 01UF209る 100V CER

C A P  l U F  1 0 % 1 0 0 V  C E R ―R

CAP,01UF 209る 100V CER

CAP 10UF209る 25V TAN下

CAP  lUF 109る 100V CER―R

CAP  luF 10ウ 6 100V CER―R

CAP 10∪ F200/0 25V TANT

CAP  lUF 109る  100V CER― R

CAP 01UF20レ 6 100V CER

CAPACITOR 8‐ 10 PF

《

＼
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Table 3.PLL 2 Assembly A7 Parts List(COnt。 )

Ref.Desig. Part Nurnber Description

C16

C17

C18

C19

C20

C21

C22

C23

C24

C25

C28

C29

C30

C31

C32

C33

C34

C35

C36

C38

C39

C40

C41

C43

C44

C45

C46

C51

C52

C53

C54

1C55

CK058X102A/1

CK058X102A/1

C26-0025-100

M39014/02‐ 1310

C26‐0025‐ 100

M39014/02‐ 1310

M39014/02‐ 1310

C26‐0025‐ 100

M39014/02,1310

CK058X103M

M39014/02‐ 1310

CK058X103M

CK058X103A/1

CK05BX102M

CK058X103M

M39014/02‐ 1310

CK05BX103M

M39014/02‐ 1310

M39014/02‐ 1310

CM06FD472」 03

C‐0912

C‐0912

M39014/02‐ 1310

h/139014/02‐1310

CM06FD242」 03

CA/106FD242」03

C25‐0001‐301

R/139014/02-1310

6628,0660

1h/139014/02‐1310

CAP 1000PF 209る 200V CER

CAP 1000PF 200/0 200V CER

CAP 10UF200/0 25V TANT

CAP lUF 100/8 100V CER‐ R

CAP 10UF20り る 25V TANT

CAP lUF 100/0 100V CER― R

CAP ,lUF 100/6 100V CER‐R

CAP 10UF200/0 25V TANT

CAP lUF 109る 100V CER‐ R

CAP 01UF200/0 100V CER

CAP lUF 100/0 100V CER‐ R

CAP 01UF209る 100V CER

CAP 01UF209る 100V CER

CAP 1000PF 20ツ 6 200V CER

CAP ,01UF 200/0 100V CER

CAP  lUF 100/0 100V CER‐ R

CAp .01uF200/0 100V CER

CAP lUF 109る 100V CER‐ R

CAP lUF 109る 100V CER‐ R

CAP 4700PF 59る 500V MiCA

CAPACITOR

CAPACITOR

CAP lUF 100/0 100V CER‐ R

CAP lUF 100/0 100V CER― R

CAP 2400PF 5%500V A/1iCA

CAP 2400PF 50/0 500V A/1iCA

CAP l_OUF 200/0 20V TANT

CAP lUF 109る 100V CER‐ R

CAP 5600PF 59る 300V A/1iCA

CAP lUF 109る 100V CER‐ R

CAP 47UF200/0 35V TANT

CAP 470UF50V ELEC

CAP lUF 100/0 100V CER‐ R

CAP ,lUF 10%100V CER‐ R

CAP _lUF 100/0 100V CER‐ R

CAP _lUF 100/0 100V CER― R

C A P  1 0 U F 2 0 % 2 5 V  T A N T

CAP lUF 109る 100V CER―R

CAP lUF 109る  100V CER―R

CAP _lUF 100/0 100V CER‐R

CAP 39PF 59冶 500V「vllCA

CAP 01UF209る 100V CER

VARACTOR 26 0‐ 32 0pF

VARACTOR 26 0‐ 32_OpF

VARACTOR 26 0‐ 32 0pF
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Table 3.PLL 2 Assembly A7 Parts List(COnt.)

Reft Desig. Part Number Description

CR4

CR5

CR6

CR7

CR8

CR9

CR10

CRll

CR12

CR13

CR14

CR15

」1

」2

」3

」4

Ll

L2

L3

と4

と5

L6

L7

Ql
Q2
Q3
Q4
Q5
Q6
Qフ
Q8
Q9
Q 1 0
Q l l
Q 1 2
R l
R2

R3

R4

R5

R6

R7

R8

R9

R 1 0

10073-7118

10073‐7118

10073‐7118

10073‐7118

10073-7118

10073-7118

10073‐7118

10073-7118

10073‐7118

l N6263

l N3064

l N 3 0 6 4

j46‐0032‐010

J-0031

J-0031

」‐0031

M575084-3

MS75084‐ 11

L08-0001‐001

L08‐0001-001

A/1S90539‐13

MS90539-12

と08-0001,001

2N5109

Q 3 5 , 0 0 0 3‐0 0 0

Q35‐0003-000

2N3563

Q 3 5 - 0 0 0 3‐0 0 0

2N2907

Q60‐0003‐000

2N2907

2N2222

2N2222

2N5088

2N2222

R65-0003-470

R65,0003-471

R65‐0003-242

R65-0003-470

R65-0003-100

R65-0003-152

R65-0003‐201

R65‐0003-270

R65-0003‐513

R65‐0003-201

VARACTOR 26 0‐ 32、OpF

VARACTOR 26 0‐ 32_OpF

VARACTOR 26 0-32,OpF

VARACTOR 26_0‐ 32,OpF

VARACTOR 26 0,32,OpF

VARACTOR26 0‐ 32 0pF

VARACTOR 26_0‐ 32 0pF

VARACTOR 26 0‐ 32 0pF

VARACrOR26 0,32.OpF

D10DE 40W 60V HOTCARR

D10DE 75mA 75V SW

D10DE 75mA 75V SW

HEADER,10 PIN D15CRETE

CONN5い ЛB VERT PCB F

CONN SMB VERT PCB F

CONN SMB VERTPCB F

COlと 1 8UH 10%FXD RF

COIL 8 2UH 10%FXD RF

CHOKE W B 50A/1HZ

CHOKE A/V B 50 MlHZ

INDUCT MlOLD 820 UH 50/0

COIL 750UH 59る  FXD RF

C H O K E  W  B  5 0  M H Z

XSTR RFPWR NPN TO-39

X S T R  U 3 1 0 」F E T  H I G H  G 膨1

X S T R  U 3 1 0 」F E T  H I G H  G M

XSTR S5/RF

XSTR U310」 FET HIGH G「 vl

XSTR SS/GP PNPTO‐ 18

XSTR MOSFET

XSTR SS/GP PNPTC)-18

XSTR SS/GP NPN TO‐ 18

XSTR SS/GP NPN TO-18

XSTR SS/GP

XSTR SS/GP NPN TO-18

RES′47 50/0 1/4W CAR FILA/1

RES,470 50/0 1/4W CAR FILM

RES′24K50/01/4NA/CAR FILM

RES′47 50/01/4W CAR FILIM

RES′10 59る 1/4W CAR FILR/1

RES′1 5K59る 1/4WV CAR FIL膨1

RES′200 59る 1/4W CAR FILR/1

RES′27 59る 1/4VV CAR FILttVl

RES′51K 5レ 6 1/4X/V CAR FIL「vl

RES′200 50/0 1/4W CARFIと いyl

一ｔ

8
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Table 3.PLL 2 Assembly A7 Parts List(COnt.)

Part Number Description

Rll

R12

R13

R14

R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

R29

R31

R32

R33

R34

R35

R36

R37

R38

R39

R65‐0003-510

R65-0003-472

R65‐0003-151

R65‐0003-680

R65-0003‐ 101

R65-0003-152

R65‐0003‐100

R65-0003-151

R65-0003‐470

R65-0003‐513

R65‐0003-102

R65-0003‐ 103

R65‐0003‐102

R65-0003‐201

R65-0003‐ 103

R65,0003-472

R65‐0003-103

R65‐0003‐472

R65-0003‐479

R65‐0003‐279

RN55D6810F

RN55D6810F

RN55D1501F

RN 55D2001F

RN55D6810F

RN55D6810F

RN55D1212F

R65‐0003‐121

R65‐0003‐101

R65‐0003‐182

R65‐0003‐102

R65-0003‐ 103

R65,0003-223

R65‐0003‐473

R65-0003-472

R65-0003-102

R65-0003‐103

10073‐7014

10073‐7014

10073‐7002

J‐0071

)‐0066

」-0069

サ‐0070

」‐0068

RES′51 50/0 1/4W CARFIと いノ1

RE5′447K59る 1/4X/V CAR FILA/1

RES,150 50/0 1/4W CAR FILM

RES,68 50/0 1/4X/V CAR Flと M

RE5,100 50/0 1/41yv cAR FILMl

RES,1 5K50/01/4ヽ 村 CAR FILM

RES,10 50/0 1/4W CAR FILM

RES,150 50/6 1/4A/V CAR FlLA/1

RES,47 50/c 1/4VV CAR FILM

RES′51K 50/0 1/4WV CAR FILA/1

RES,1 0K SO/01/4XA/CAR FILA/1

RES,10K50/01/4W CAR FILR/1

RES,10K50/01/4XA/CAR FIL牌 1

RES,200 50/0 1/4W CAR FlL陶 4

RES′10K59る 1/4XA/CAR FIヒ ト刀

RES′4_7K50/01/4X/V CAR FILM

RES,10K 50/01/4W CARFIと M

RES′47K59る  1/4W CAR FIL膨 1

RES′47 5ワ 6 1/4XA/CAR FIL卜 71

RES′2_7 50/0 1/4 Aヽ/CAR FILM

RES′681 010/0 1/8VV M ET FLM

RES′681 010/0 1/8WV M ET FLM

RES,1500 10/0 1/8VV h/1ET FLい 71

RES′2000 10/0 1/8N/V MET FLR/1

RES′681 010/0 1/8V/R/1ET FLM

RE5′681 010/0 1/8RA/h/1ET FLM

RES′121K19る 1/8VげいフlET FLM

RE5′120 59る 1/4W /ヽCAR FIL常 1

RES,100 59る  1/4W CAR FILA74

RES′18K50/01/4VV CAR FILAr4

RES′10K5け る 1/4VV CAR FIと いブ1

RE5′10K50/01/4VV CAR FILト フ1

RES′22K 50/0 1/4WV CAR FIL卜 Л

RES,47K 50/01/4h7V CAR FIL尚 1

RES′47K50/0 1/4VV CAR FILM

RES′10K50/01/4ヽ ハ/CAR FIL掛 ッ1

RE5′10K5%1/4Wヽ /CAR FILM

TRANSFORMER′ RF′FIXED

T R A N S F O R A / 1 E R′R F″F I X E D

TRANSFORR/1ER′ RF,FIXED

TP PIA/B BRN TOP ACCS 080Ⅲ

TP P 」ヽVB RED TOP ACCS 080Ⅲ

TPPVVB ORN TOP ACCS 0801

TP P 7ヽvB YEL TOP ACCS 0801

TPPVV3 GRN TOP ACCS 080Ⅲ
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Table 3.PLと 2 Assembly A7 Parts List(COnt.)

Ref.Desig. Part Number Description

Ul

U2

U3

U4

U5

VRl

VR2

VR3

165-0004,001

170-0002-001

101‐0000‐019

105‐0000-000

130-0018-000

112-0006-012

111‐0001-001

lN 5236A

IC 12013 PLASTtC ECL

iC A/1C145156 PLASTiC CMOS

iC 4050B PLASTiC CA/10S

iC 74LS00 PLASTiC TTヒ

iC14580PAMPPLASTiC

i C  V R  7 8 L 1 2 A + 1 2 V ゃ1 0 A 4 0 / c

iC VR 7805+5V15A40/6

D 1 0 D E 7 _ 5 V 1 0 0 / 0 . 5 ヽW  Z E N E R

10

＼
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ヨ.ALヒ  CAPACiTOR VALUES ARE IN MiCROFARADS

4.D【00ES CRI― CR12 ARE KV3901
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arnptifier Q2 applies a VCO control voltage to the varactor diode string in the VCO changing diOde

capacitance fine tunes」 FET Hartley osciliatorstage Q6 The totai VCO frequency rangeis 35 45 to 36_45 MHz

A contrOlvOltage range of approximately 6 5 to 7 5 Vdc willtune the oscillatOrfrom 35 45 MHz t0 36 45 R/1Hz

Clarnp circuit Q7′Q8,and CR2‐ CR5「nonitors the VCO control vOitage level,and will prevent the contrOt

voltage frorn exceeding the approximate range of 5,5to 8_5 Vdc. This'.vvindow''is necessary to prevent the

VCO from run∩ ing to the w「ong side ofthe frequency conversion during the mixing process.This cOuld cause

the exciterto lock falsely at the wrong frequency′ or notiOck at ali. For ex3mpler assume thatthe control

voltagecouldrisehighenoughtofOrcetheVCOt041 MHz Combinationofthe4005to40,06 MHz signalat

mixerUlwouldprOducealooplFinthelMHzregiOninsteadoftherequired361to461R/1Hz range_ The

C13mp circuit vvould prevent this. CR4,CR5′ and Q8 would conduct and ciamp thelevetat 8.5 volts and

preventthe VCO from Ⅲ running awayⅢ Ⅲ

TheVCOoutputisfedthroughamplifierstageQ9andQ10tOfunctiOnasa+7d8m LO injection for u l′ and
t O  Q l , W h e r e  a ‐2  d B m  s i g n a l i s  p a s s e d  t h r o u g h 」l t O  P とL  l  A s s e m b l y  A 6 _

4.5 81TE Test Circuits

TheA10assemblycontainstwOcircuitsforself‐ test evatuation. The circuits are:

●    LockdetectorQ15whoseoutputisOVdcwheneverthePLListrackingproperly_ Thisline is

constantlymonitored bytheA143SSembly AfrontpaneifaultlightwiH appeariftheloopever

uniocks_

e    serialdatecheckthatverifiesthatthetunedatafromtheA14assemblyhasbeenreceivedand

properly transiated into the correct divide,by‐N factor A serial data word issent on the data line

(」4pin 10)andtheu3seri31datachecklineisreadbacktotheA14assernbly(」 4 pin 7)_ lf the
word has been received and prOperiy decoded′ thisline will puise to +5 Vdc The serial data

check occurs autornatically′ but only when the exciter BITE self testis actuated

5.MAINTENANCE

The foliowing adiuStments should not be made as part Of a routine maintenance prOcedure,but only when a

f a i l u r e  i n d i c a t e s  a  d e f i n i t e  n e e d  P e r f o r m  a l i t e s t s  w i t h  a l lくo n n e c t i o n s i n  n o r m 3 1  C O∩t a c t , u n i e s s  o t h e r w i s e
s p e c i f i e d

5.l VCO Alignment

Perform the foliowing procedure to ali9n the VCOt

3_    COnnect equipment asshown in figure 2

b    Set exciter frequency to 02_05050 MHz_

c    M o n i t o r  U  l , p i n  8 , w i t h  a n  o s c i l l o s c o p e  a n d  a d i u S t  T 3  f o r  a  m a x i m u m  s i g n a l ( s h O u l d  b e

apprOximatety l_2 Vpp).

d   Monitor u l RFinput at R44 with oscilloscOpe and adiust T4 for a maxirnum s19nal(shOuld be

approxirnately l Vpp)

e   Monitor」 l with spe(trum analyzer at apprOximately 35 MHz Adiust T2 for a rnaximum output

( a p p r o x i m a t e l y - 2 d B m )
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D l G I T A L

V O L T M E T E R

TPl

Jl
RF・1310

A3

VCO CONTROL

VOLTAGE

M i X E R  U l

R F , L O  P O R T S

S P E C T R U M

A N A L Y Z E R

H P 8 5 5 3 B  O  R

E Q U i V A L E N T

F R E Q U E N C Y

C O U N T E R

H P 5 3 8 3 A  O  R

E C I U I V A L E N T

O S C I L L O S C O P E

T E X T R O N I X  4 5 3

0 R  E t l U i V A L E N T

1310‐017

Figure 2.A8VCO Alignment

Monitor TPl with digital voltmeter(DVMI Adiust Cll fOr7 0 Vdc PLL 3 outputand tune

frequencies should agree、付ith v31ueSiisted in table 2

Table 2 PLL 3 0utput Range

Exciter Tune

Frequency,MHz

PLL 3 0utput

Frequency,A/1Hz

Approximate TPl

Voltage,Vdc

0200000

02.05050

0209999

36450000

35944950

35450100

7 9

7 0

6 5

9    Fully reconnect the A8 assembly to the RF,1310andinitiate81TEseiftest Nofailuresshould
occurindicating an A8 35Sembly fauit

6.PARTS LiST,COMPONENT LOCAT10N,AND SCHEMATiC DlAGRAM

AIlcompOnentsofthePLL3assemblyarelistedintable3 Cornponentiocationsareshowni∩ figure 3_ F19ure

4isthe schematic diagram for PLL 3 Assembly A8

《

《

6
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Table 3.PLL 3 Assembly A8 Parts List

Ref.Desig. Part Number Description

A8

3

4

5

6

13

Cl

C2

C3

C4

C5

C6

C7

C8

C9

C10

Cll

C12

C13

C14

C15

C16

C17

C18

C19

C20

C21

C22

C23

C24

C25

C26

C27

C28

C29

C30

C31

C32

C33

C34

C35

C36

C37

C38

10073‐4300

10073-7116

R/1P,0121

10073‐7106

918‐0237

E70,0002‐002

M3901守 02-1310

CK05BX103M

CK058X103R/1

Ch/104ED560J03

CK05BX103M

C26‐0025‐100

M39014/02-1310

CK06BX334K

CK058X273K

C26-0025‐339

C84‐0003-008

M39014/02-1310

h/139014/02‐1310

CK05BX102M

CK058X103M

M39014/02-1310

M39014/02‐ 1310

CK05BX103M

CK058X102Wl

C26-0025-100

CK05BX103M

C26-0025-100

M39014/02-1310

CA/104ED470」03

M39014/02-1310

A/139014/02-1310

CK05BX103M

CK058X103M

C26-0016‐151

CK05BX103M

CK05BX103M

C26-0025‐339

M39014/02‐ 1310

CM04ED470」 03

CK05BX103M

C26,0025‐100

M139014/02-1310

M39014/02‐ 1310

PLL 3 ASSEい フ18LY

CAN RECT DEEP DRAX/VN

CLIP,MTG′ SPRING STEEL

HEATSiNK PLATE

SHIELD`COIL

PAD WlNT XSTR TO‐ 5

CAP .lUF 100/6 100V CER‐ R

CAP,01UF 200/0 100V CER

CAP.01UF 20%100V CER

CAP 56PF 5り る500V MliCA

CAP 01UF200/0 100V CER

CAP 10UF200/0 25V TANT

CAP ,lUF 100/0 100V CER―R

CAP 33UF10% 50V CER

CAP,027U F 100/6 50V CER

CAP 3 3UF200/0 25V TANT

CAP,VAR3‐ 15PF

CAP 。 lUF 109る 100V CER―R

CAP ,lUF 100/0 100V CER― R

CAP 1000PF 200/0 200V CER

CAP 01UF209る 100V CER

CAP ,lUF 100/0 100V CER― R

CAP .lUF 109る 100V CER―R

CAP 01UF200/8 100V CER

CAP 1000PF 209る 200V CER

CAP 10UF200/0 25V TANT

CAP 01UF209る 100V CER

CAP 10UF209る  25V TANT

CAP _lUF 109る 100V CER―R

CAP 47PF 5ける500V R/1iCA

CAP ,lUF 109る  100V CER―R

CAP ,lUF 100/0 100V CER‐ R

CAP .01UF200/0 100V CER

CAP 01UF200/0 100V CER

CAP 150UF 200/0 16V TANT

CAP 01UF200/8 100V CER

CAP 01UF200/9 100V CER

CAP 3 3UF209る  25V TANT

CAP ,lUF 100/0 100V CER‐ R

CAP 47PF 5レ 6 500V A/1iCA

CAP 01UF200/0 100V CER

CAP 10UF209る  25V TANT

CAP ,lUF 100/0 100V CER― R

CAP  lUF 100/0 100V CER― R
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Table 3.PLL 3 Assembly A8 Parts List(COnt.)

Ref.Desig. Part Number Description

C39

C40

C41

C42

C43

C44

C45

C46

C47

C48

C49

C50

C51

C52

C53

C54

C55

C56

C57

C58

C59

C60

C61

C62

C63

C64

C65

C66

C67

C68

C69

C70

C71

C72

CRl

CR2

CR3

CR4

CR5

CR6

CR7

CR8

CR9

CR10

い7139014/02‐1310

R/13901守02-1310

M39014/02‐ 1310

CM04FD151」 03

Ch/104FD151」 03

CM04FC271」 03

Cいフ104FC301」 03

CM104FC271」 03

CM04FC271J03

CM04FDlll」 03

CM04CD120」 03

M39014/02‐ 1310

CM04ED330」 03

CM04FD151)03

CM04CD120」 03

CK058X103い コ

CK05BX103い 訊

CM04ED470」 03

CK058X103M

CM04ED390」 03

CK05BX103M

CK05BX103M

M3901守 02‐1310

C26-0025-470

C26‐0025-470

M3901守 02-1310

M3901守 02-1310

M39014/02‐ 1310

M39014/02‐ 1310

h/139014/02‐1310

C25,0001‐ 301

CK058X103M

CK05BX103M

CK05BX103R/1

l N6263

lN3064

l N3064

l N3064

lN3064

lN3064

10073‐7118

10073‐7118

10073‐7118

10073-7118

CAP .lUF 109る 100V CER‐ R

CAP _lUF 109る 100V CER― R

CAP .lUF 10け る100V CER― R

CAP 150PF 50/6500Vい 河iCA

CAP 150PF 50/0 500V MiCA

CAP 270PF 50/c300V MICA

CAP 300PF 50/0 300V R/1iCA

CAP 270PF 50/0300V膨 liCA

CAP 270PF 59る 300V巾 liCA

CAP l10PF 50/6 500V MiCA

CAP 12PF 59る 500V MiCA

CAP 。 lUF 109る 100V CER― R

CAP 33PF 50/0 500V R/1iCA

CAP 150PF 5け る500V A/1iCA

CAP 12PF 59る 500V MiCA

CAP,01UF 200/0 100V CER

CAP 01UF209る 100V CER

CAP 47PF 5%3 500V MiCA

CAP 01UF20%100V CER

CAP 39PF 50/0 500V MiCA

CAP 01UF200/0 100V CER

CAP 01UF200/0 100V CER

CAP .lUF 109る 100V CER‐ R

CAP 47UF209る  25V TANT

CAP 47UF209る  25V TANT

CAP .lUF 100/0 100V CER‐ R

CAP .lUF 109る 100V CER‐ R

CAP .lUF 109/0 100V CER‐ R

CAP .lUF 109る 100V CER― R

C A P  . l U F  1 0 % 1 0 0 V  C E R ―R

CAP 1 0UF209る  20V TANT

CAP 01UF209る 100V CER

CAP.01UF 20%100V CER

CAP 01UF209る 100V CER

D 1 0 D E′H O T  C A R R I E R

D 1 0 D E  7 5 m A  7 5 V S W

D i O D E  7 5 r P A  7 5 V  S h / V

D i O D E  7 5 m A  7 5 V  S ′ヽ`′

D i O D E  7 5 r n A  7 5 V  S V V

D 1 0 D E  7 5 r n A  7 5 V  S W

VARACTOR26 0-32,OpF

VARACTOR26 0‐ 32 0pF

VARACTOR 26 0-32 0pF

VARACTOR 26 0‐ 32,OpF

！に

(
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Table 3.PLL 3 Assembly A8 Parts List(COnt.)

Ref.Desig. Part Number Description

CRll

CR12

CR13

CR14

CR15

CR16

Jl

J2

」3

」4

Ll

と2

と3

L4

L5

と6

Lフ

L8

L9

Ql
Q2
Q3
Q4
Q5
Q6
Q7
Q8
Q9
Q 1 0
Q l l
Q 1 2
Q 1 3
Q 1 4
Q 1 5
R l
R2

R3

R4

R5

R7

R8

R9

R 1 0

R l l

10073‐ 7118

10073‐ 7118

10073-7118

10073-7118

10073-7118

10073-7118

〕-0031

」-0031

J‐0031

,46-0032,010

MS75084‐ 13

h/1S75083‐ 6

M575084-6

MS75083-6

L08‐0001‐ 001

MlS1 81 30‐9

MS18130-9

MS18130-8

L08‐0001‐001

Q3 5 , 0 0 0 3 - 0 0 0

Q05‐0001‐000

2N2907

2N2222

2N2222

Q35,0003‐ 000

2N2222

2N2907

Q 3 5‐00 0 3 - 0 0 0

2N5109

Q‐0153

2N2369

2N2369

Q 3 5 - 0 0 0 3‐0 0 0

2N2907

R65,0003‐101

R65‐0003.470

R65-0003‐513

R65-0003‐101

R65‐0003‐102

R65‐0003‐201

R65‐0003‐202

RN55D1501F

RN55D1501F

RN55D1002F

VARACTOR 26 0‐ 32 0pF

VARACTOR 26 0,32 0pF

VARACTOR 26 0‐ 32.OpF

VARACTOR 26_0‐ 32 0pF

VARACTOR 26 0-32.OpF

VARACTOR 26 0-32.OpF

CONN SMB VERT PC8 F

CONN SMB VERT PCB F

CONN SMB VERT PCB F

HEADER,10 PIN DiSCRETE

COtL 12UH 10%FXD RF

COIL 27UH 100/O FXD RF

COIL 3 3UH 10%FXD RF

COIと _27UH 10%FXD RF

CHOKEヽ Ⅳ B 50 MHZ

COIL 1 2UH 10%FXD RF

COIL 1 2UH 100/O FXD RF

COIL 1 0UH 10%FXD RF

CHOKE W B 50h/1HZ

XSTR U310」 FET HIGH GM

XSTR」 FET N―CH

XSTR S5/GP PNPTO-18

XSTR SS/GP NPN TO-18

XSTR SS/GP NPN TO‐ 18

XSTR U310」 FET HIGH GM

XSTR 55/GP NPN TO-18

XSTR SS/GP PNPTO‐ 18

X S T R  U 3 1 0 J F E T  H I G H  G M

XSTR RFPXA/R NPN TC)‐39

XSTR SS/RF PN4258

XSTR SS/RF NPN

XSTR SS/RF NPN

XSTR U310JFET HlGH GR/1

XSTR SS/GP PNPTO-18

RES′100 59る  1/4W CARFIと いЛ

RES′47 59る  1/4WV CAR Flと N/1

RE5,51K 50/0 1/4W CAR FILR/1

RES′100 50/0 1/4VV CAR FILM

RES,10K59る 1/4XA/CAR FILR/1

RES,200 50/0 1/4AA/CAR FILM

RES′20K50/0 1/4R7V CAR FILR/1

RES,1500 1け る 1/8W R/1ET FLい 】

RES,1500 10/0 1/8ヽ 内げM ET FLA71

R E S , 1 0 0 K 1 9る 1 / 8 W V↑u E T  F L M
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Table 3.PLL 3 Assembly A8 Parts List(COnt.)

Ref.Desig. Part Number Description

R12

R13

R14

R15

R16

R17

R18

R19

R20

R21

R22

R23

R24

R25

R26

R27

R28

R29

R30

R31

R32

R33

R34

R35

R36

R37

R39

R40

R41

R42

R43

R44

R45

R46

R47

R48

R49

R50

R51

R52

R53

R54

R55

R56

R65-0003‐202

RN55D3321F

RN55D1621F

RN55D221lF

RN55D221lF

R65-0003‐330

R65-0003‐121

R65‐0003‐360

R65-0003-201

R65-0003‐392

R65-0003‐392

R65‐0003-470

R65‐0003-242

R65‐0003-681

R65-0003-182

R65-0003‐471

R65,0003‐330

R65-0003,101

R65-0003-271

R65‐0003‐820

R65-0003‐391

R65 0々003-561

R65-0003-330

R65‐0003‐103

R65‐0003‐472

R65‐0003‐471

R65‐0003‐750

R65-0003‐101

R65‐0003‐101

R65-0003‐101

R65,0003-750

R65-0003‐101

R65,0003‐101

R65‐0003‐111

R65‐0003-471

R65-0003‐470

R65‐0003-242

R65‐0003-182

R65-0003-681

R65-0003‐201

R65‐0003-472

R65-0003-472

R65‐0003‐472

R65-0003‐103

RES,20K59る 1/41A/CAR FILMl

RES,3320 10/0 1/8ヽ 7Vい河ET FLR/1

RES,1620 19る 1/8Ⅵ/M ET FLR/1

RES,2210 10/0 1/8W METFLA/1

RES,2210 10/0 1/8W R/1ET FLMl

RES,33 50/0 1/4Wy cAR FIと M

RES′120 50/0 1/4V /ヽCAR FILM

RES′36 50/01/4WV CAR FILMl

RES′200 50/0 1/4W CAR FIL的 1

RE5,39K50/01/4ヽ 7V CAR FILM

RES′39K59る 1/4VV CAR FILh/1

RES,47 50/0 1/4ヽ ′V CAR FILM

RES′24K50/01/4R7V CAR FILA/1

RES′680 53/。 1/4 フヽV CAR FILA/1

RES,18K5け る 1/411V CAR FILM

RES′470 50/0 1/4 JヽV CAR FILM

RES,33 59る  1/4VV CAR FILR/1

RES,100 59る 1/4 7ヽV CAR FIと R/1

RES′270 50/0 1/4 JヽV CAR FILR/1

RES′82 59る  1/41/V CAR FILM

RES′390 50/0 1/4WV CAR FILい 』

RES′560 50/0 1/4 ハヽ/CAR FILR/1

RES′33 5,/0 1/4 nヽ/CAR FILA/1

RES,10K59る 1/4WV CAR FILM

RES,47K50/01/4X/V CAR FILM

RES′470 50/0 1/4 JヽV CAR FILA/1

RES,75 59る  1/4VV CAR FIL陶1

RES′100 59る 1/4 ′ヽV CAR FIL卜訊

RES,100 5ツ 6 1/4い`/CAR FILA/1

RES′100 5ウ6 1/4N/1y cAR FIL尚1

RES′75 50/0 1/4 い`/CAR FILいvl

RES,100 59る 1/4VV CAR FIとM

RES′100 50/0 1/4WV CAR FILM

RES′110 50/0 1/44/V CAR FILM

RES′470 50/0 1/4LA/CAR FILA/1

RES,47 59る  1/4VV CAR FIとM

RE5′24K50/01/4VV CAR FILA/1

RES,18K5%1/4VV CAR FILM

RES,680 50/0 1/4 」ヽV CAR FILM

RES′200 50/0 1/4 7ヽV CAR FILA/1

RES′47K59る 1/4WV CAR FILM

RES,47K59る 1/4VV CAR FILWl

RES,4フ K50/0 1/4R/V CAR FILM

RES′10K59る 1/4VV CAR FILM

だ

ｒに
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Table 3.PLL 3 Assembly A8 Parts List(COnt.)

Ref.Des19. Part Number Description

R58

R59

R60

Tl

T2

T3

T4

TPl

TP2

TP3

TP4

TP5

TP6

U l

U2

U3

U4

U5

VRl

VR2

VR3

VR4

R65-0003-103

R65‐0003‐101

R65‐0003‐560

10073‐7004

10073‐7011

10073-7011

10073‐7011

J-0071

),0066

」-0069

」-0070

」‐0068

」-0072

151-0003‐003

101‐0000,019

170-0002‐001

105-0000-090

105‐0000-000

112-0005-012

111‐0001-001

l N 5 2 3 6 A

l N 5 2 3 6 A

RES′10K59る 1/4 γヽ CAR FILR/1

RES′100 5物 6 1/4hA/CAR FILM

RES,56 59る  1/4VV CAR FILM

TRANSFORA/1ER′ RF′FIXED

TRANSFORMER′ RF′VARIABLE

TRANSFORMER′ RF′VARIABLE

TRANSFORR/1ER,RF,VARIABLE

TP PRA/B BRN TOP ACCS 080Ⅲ

TP PWB RED TOP ACC5 080`'

TP PRA/B ORN TOP ACCS,080Ⅲ

TPPWB YELTOP ACCS 080Ⅲ

TP PWB GRN TOP ACCS 08011

TP PW8 BLU TOP ACCS 080Ⅲ

MIXER D8 50mVV 500MHZ

IC 40508 PLASTiC CMOS

iC MC145156 PLASTiC CA/10S

iC 74LS90 PLASTiC TTL

iC 74LS00 PLASTiC TTL

iC VR 78L12 ■ 12V 10A10

iC VR 7805+5V l.5A40/0

DiODE 7 5V 100/0 5VV ZENER

DiODE 7 5V 100/6.5W ZENER
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