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1.GENERAL DESCRlPTiON

PLとl Assembly A6 is a transiation type phase lock loop which performsthe following primary functionsi

●    ReceivessignatsfromtheA7andA8aSSembliesthatcarryportionsoftheと oca1 0scillator L0 1

signal

●    Frequency transiatesthese signalstO the required L0 1 range of 40 46S to 70.455 MHz

Figure l showsthelocation of PLL l Assembly A6 in the RF‐131 0 chassis_

J7

TO CO NVERTER
ASSY A2

1310012

Figure l.PLL l Assembly A6 Location

The signalthat carries the 10o kHz′l MHz′and 10 A/4HzincrementsoftheL0 1 frequency arrivefrorntheA7

assernbly These are cornbined with the signal carrying the l料z′10 Hz′100 Hz′l kHz′and 10 kHzi∩crements
from the A8 3SSembly Occurring simuitaneouslyヽフvith this cornbinatio∩functiOn is frequency translatio∩to
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存the L0 1 range. ThissignalisthenappliedtoConverterAssemblyA2′where it functions as the loca1 0sciliator

n o  l i n i e c t i O n f O r A 2 m i x e r u 2  T h i s s i g n a l w h i c h i s c o∩t i n u o u s l y  v a r i a b l e  i n  l  o  H z  s t e p s , 3 1 1 0 W S t h e  R F - 1 3 1 0 t O

tune from 405 kHzto 29 99999 A/1Hz_

PLLlAssemblyA6consistsofthefo1lowingfourseparatesubassembliest

e   R/10therboard Assembly A6A4

●  V C O  A s s e m b l y  A 6 A 2

●   A/1ixer Assembly A6A3

●   Phase Detector Assembly A6A4

The A6A2′ A6A3′ and A6A4 subassemblies are separate printed wire boards which are rnounted tO the A6Al

motherboard_Ali three subassernblies are independently shielded f「 om each Other and other circuitry on the

motherboard by separate shield cans which completely surround each subassembly

PluO―in mating connectors connect each subassembly to the others.Signalswhich originateorterminateoff

theA6assemblyareconnectedviacoaxcablesandconnectorsorthroughtheonern3inplu9-in control

c o n n e c t o r′」1

2.lNTERFACE CONNECTiONS

Table l liststhe input/outputconnectionsandotherrelevantdataforalis19nalswhichorigirlateorterrninate       ri々

offthe A6 assembly A6 subassemblyintercOnnections are notshown。                                      | ‐

Table l. PLL l Assembly A6 interface Connections

Connector Function Characteristics

A6Al,1‐ 1

A6Al」 1‐2

A6Al」 1‐3

A6Al」 1‐4

A6Al」 1‐5

A6AlJl-6

A6AlP2

A6A2Pl

A6A3Pl

A6A4Pl

A6AlPl

+24 Voits

index

Ground

+5 Volts Unregulated

Lock Detector Output

+15 Voits

PLL 2 Tracking Reference

L01

PLL 2 0utput

PLL 3 0utput

Switch

Approximately 20 mA

A p p r o x i m a t e l y  2 0 0  m A

OV tt PヒLiocked′ ■5V = PLL uniocked

Approximately 25 mA

+3 5to+19 VdC

OdBm′ 40 465toフ0455い訊Hz(PLL output)

+4dBm′ 44 1to 74 0 MHz

2 dBrn′35 45to 36 45い71 H z

■4 /ヽat tune frequencylessthan 2 R/1Hz, O V attune

freque∩cy 9reaterthan,equal to 2 1WlHz

(、

ご

一ｔ
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3.A6FREQUENCY GENERATiON SCHEME

A PLLinterrnediate frequency(lF)signalin the range of3 545 MHzto 3_645R/1Hzisproduced attheoutputof

mixer A6A3Ul. This iF)signalisaresuitofthesubtractivemixingofthe44_lto 74 0R/1Hz PLL 2 output with a

VCO signalfrom VCO Assembly A6A2in the range of 40.465h/1Hzto 70.455 MlHz.

ThisiF signalis cOnverted to TTLieveis and divided down to a 354.5 kHzto 365.4 kHz ranger and applied to

one pott of phase comparatorA6A4U2.ThesecondportofA6A4U2isthereferencesignal,a variable 354.5

kHzto 365,4 kHz signal derived from PLL 3 Assembly A8.Any difference in frequency or phase between these

two signais produces an error output from the phase comparator which fOrcesthe VCO tO change its

operating frequency Asthe VCO frequency changes,thelF output at mixer A6A3Ul must also change

Eventua‖ y′the lF derived signal will equalthe reference frequency at the phase comparatorinputs′ and the

phase comparatorvviH hold the VCO atthe frequepに y which produced the correctiF_

SincetheinstantaneousfrequenciesofthePLL2outputandthePLL3outputareafunctiOnofthe 10MHz,1

MHz,100 kHz′ 10 kHz′ l kHz′100 Hz′ 10 Hz′and l Hzincrementsofthetransmitfrequさ ncy,the instantaneous
frequency ofthe VCO wili be a unique frequency derived from alithese digits The VCO outputis applied to a

mixer on the Converter Assembly and functiOns asthat mixer's LO signal_ A changein any ofthe digitsin the

frequency display w‖ icause the LO to change to the frequency required to tune the exciter and prOduce the

desired transmit frequency

Given the setected transmit frequency f。 =x8X7X6X5X4X3X2Xl HZ Where X8through X2 representthe 10 R/1Hz

through 10 Hz digitsshown on the frequency display and Xlis always zero′ the A6 assernbly output frequency
can be deterrnined by the foHowing forrnula:

fA6 = fA7~ 生 fA3,HZ

10

where

fAア =(441 + X8Xア X6)(100,000)′ HZ

fA3=〔 40,000′000 + 10(6000‐ X3X2Xl)1‐ t10′000(361 + X5X4)lHZ

Exarnplei

f。= 14′682,150 Hz

fA7=(441 + 146)(100′ 000)= 58′ 700′000 Hz

fA8= [40,000′000 + 10(6000-150)1-〔10,000(361 +82)1 =
fA8= 〔40′058,5001‐t4′430,0001 = 35′628,500
fA6= 58,700,000- 1_ ((35′ 628′500)三  55′137′150

10

Note that fA6‐fo=40,455′000 Hz_ This retationship Ⅵ西|l be true for all excitertune frequencies′since 40 455
MHzwaschosenastheexciterrssecond iF

4.CiRCUIT DESCRIPT10NS

4 . l  M i x e r  A s s e m b l y  A 6 A 3  0 p e r a t i o n

A variable 44,lto 74 0卜刀Hz′ +4dBm signalcOntaining loo kHz′
PLL 2 Assel輌bly Aフentersthe A6A3 assembly at Pl and is applied

1い71 H z′and 10 R/1Hz tunin9 infOrmatiOn frOm

t o  p i n  8  o f r n i x e r  u l  A  V C O  d e r i v e d  s i 9 n a l
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frorn the A6A2 assemblyis fed through-10 dB attenuator net、ハンo「k Rl‐R3to pin l ofthe mixer The resuitant

iF outputis a signalin the range of3 545 to 3 645 MHZ at Ul′pins 3 and 4

This signalis attenuated by‐6 dB network R4,R6and then applied to alow pass filter network to remove all

undesirable mixer products.Arnplifier stage Ql b00Sts this signal to approxirnately 300 mVrrns fOr application

to Phase Detector Assembly A6A4

4.2 Phase Detector Assembiy A6A4 0peration

An iF signalfrom the A6A3 assemblyis converted to TTとleve15 by high gain limiterstage Q5 and Q6 and

divided down to the 354 5 kHzto 364.5 kHz range by divide―by-10(ounter U 3. This s19naliS then applied to

thelF pOrt of phase comparator U2.

The reference port of U21s derived from the PLL 3 output,andisalsointhe354 5kHzto364 5kHzrangeafter

division by divide―by-10 counters Ul and U4

Ⅵ/henthefrequencyandphaseofthesesignaisareequaltothephasecomparatoroutputsatU2,pins 2 and

13 are at+5 Vdc AIltransistorsin charge pump network Ql′ Q2′and Q3 are biased off The voltage across

C21 ls constant,andthisvvill biastransistorA6A2Q2ontheVCOassemblytoproduceaconstantvoltagedrOp

across A6A2R9′atA6A2TPl Consequently′ the VCO on the A6A2 3SSernblyis held at a constantfrequency_

Assume thatthe A8 Pとと3outputincreasesinfrequencyduetodecreasin9thevaluesofanyofthe 10 kHz

through 10 Hz freque∩cy display digits. Since the reference signal atthe reference port of the phase

comparator(pin l)Wi‖ Sudde∩lybehigherinfrequencythanthelFderivedsignal atthelFport,Ul produces

anerrorcommandtolowertheVCOfrequencyandtherebyincreasethelFfeedbacksignal_ This cornmand is

in the form of ne9ative puises at U2,pin 13 The pulsewidth ofthiss19∩alis propottional to the difference in

freque∩cy and/o「phase between the two phase comparatorinputs_ヽ 7Vhen these negative puises occur′Q2is

forced on and C21 discharges. This causes A6A2Q2 to(onductiess′and the levet ofthe VCO controi voitaOe at

A6A2TPl willfall Asit decreases′the VCO frequency decre3SeS′(ausing a corresponding increase in iF

frequencyatthemixerA6A3Ul output.AsthelFfeedbacksign31atthephasecomparatorinputepproaches

the reference frequency,the output puises at A6A4U 2,pin 13′9et nar「ower untilthe si9nal becornes a 5 Vdc

ievel again Atthis point′the tぃ/o phase cornparatorinputs a「e equalin frequency′Q2is turned off′and the

voltage across C21 is constant(butat a new iowervalue)ConSequentiy,the VCO corntroi voitage is aiso

constqnt′butat a new lowervalue′ asisthe VCO outputfrequency

Note thatthe same sequence ofevents would have occu「 red ifthe A7 PLL 2 output Frequency had decreased

duetoadecreaseinthe 10「 VlHz to 100 kHz digits ofthe displayed frequency.

AssumethattheA7PLL2outputfrequencyincreasesduetoincreasingthe 10A/1Hz to 100 kHz digits ofthe

frequency display The instanta∩eousfrequencyatmixerA6A3Ul outputvvillincrease′ causing a

correspondingincreaseatthelFinputportofthephasecornparator Thissignalvvillbegreaterinfrequency

than the reference signal and consequently U l willissue an errorcommand to raise the VCO frequencyin

orderto lowerthe mixer outputfreque∩ cy Thistirne the negative puises appear at pin 2 of the phase

comparator QlisfOrced on and turns Q3 on a∩ dchargesC21 ThisturnsA6A2Ql onharderandarisin9

voltage occurs at A6A2TPl′the VCO control voltage This volta9e forcesthe VCO frequency toincrease

A/1ixer A6A3Ui output(lF)frequency therefore decreases and continuesto do so untilthe two signais at the

phase comparatorinputs are again equal Atthat tirne′
the output puises at U2′pin 2′are essentially at 5 Vdc′

Q13∩ d Q2 turn offr and the VCO controi voltage stops at a new hi9her value(aS dOesthe VCO freqじ
ency)

Note thatthe same sequence of events would have occurred ifthe A8 PLL 3 output decreased in frequency

duetoincreasin9anyofthedigitsirlthe 10kttzthrou9h l kHZpositio∩s ofthe frequency display

ｉｔ
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4.3 VCO/Loop Filter A6A2 0peration

A Charge pump circuit on the A6A4 3SSembly convertsthe phase comparator puise outputsinto an analog dc

voltageandappliesittOtermirlal E2ofVCO/と oop Fitter Assembly A6A2. Q29enerates the actual VCO control

voltage across R9 at TPl,and appliesthe signalthrough a low pass filter(LPF)netwOrk tO the varactor diode

stringinthevco TheLPFremovesanynoisetransientsontheVCOcontroivoltagelinewhichcouldshiftthe

VCO frequency.The VCO isa」 FET Hartley OsciHator stage(Ql)WhOSe frequency shifts asthe varactor diodes

capacitance changesin resporlse to changesin VCO cOntrol vOltage A VCO control vottage range at TPl Of

approximatety 3 5 Vdc to 19 0 Vdc shiftsthe VCO frequency frorn 40 45S MHz to 70.455h/1Hz.

The VCO outputis fed to two separate amplifierstages The first,Q4′booststhe s19nalto O dBm and routes

thesignalthroughPl tOCOnverterAssernblyA2,whereitfunctions asthe LO No.l iniectiOn fOr mixer A2U l

ThesecondstageisontheA6Al motherboardandconsistsOftransistorsA6AlQ3andA6AlQ4 Thissignalis

simply referred to as the VCO outputr and is boosted to apprOximately‐6dBm priortoappticationtomixer

A6A3U l The VCO feedbackioopistherefore cOmpleted

4.3.1 0ther VCO Control Circuits

There are two other circuits which can cause the VCO cOntrOl voltage to change_They are the PLL 2 Tracking

Reference/Ciarnp circuit(motherboard transistorsA6AlQl and A6AlQ2)and the 2 MHz 5WitCh circuit

(VCO/Loop FiltertransistorA6A2Q3).

4.3.1.l PLL 2 Tracking Reference/Ctamp Circuit

The PLと 2 tracking reference/clamp ctrcuitforcesthe PLL l VCO to track the PLL 2 VCO. in so doin9′ it shOrtens
theexcitertuningtirne ltaisOpreventsthePLL2VCOfromrunningtothewrOngsideofthefrequency

conversion in the rnixing process′ which could cause theloOp to fait oriock up.

For exarnple′ assurne the PLL 2 outputis at 74 MHz and the VCO outputis at 70.455A/1Hz(the highest

frequencyit would nOrmally operate at)_ThelFfrequencyproducedattheA6A3Ul mixerOutputwouidthen

be(74-70 455 MHz= 3 5451Ⅵ Hz),which isin the normal PLLIF range

Assume thatthe VCO exceedsits upperfrequency bound′ andis now atア フ545 MHz_ ThelF output at A6A3Ul
would again be 3 545 MHz(77 545 MHz‐ 74 MHz=3 545 Mttz),and the phase comparator wOuld iock′

holding the VCO atthe wrong f「eque∩cy_

The potential prOblem is elirninated by forcing the A6A2 VCO to track the A7 PLL 2 VCO The PLL 2 VCO does

not have a mixerin its feedback path′and therefore does not have this problern it does′however,contain a
VCO circuit which is atrnostidenticalto the A6A2 VCO(with respect to control voltageleveis and operational

frequency)When the PLL i VCO controlvoltage changesf「 orn 3 5to 19 0 Vdc′its frequency changes frorn
40,455R/1Hz to 70,455 MHz,VVhen the PLL 2 VCO controlvoltage changesfrorn 3 5 to 19 0 Vdc′ its frequency
changes f「orn 44 1to 74 R/1Hz. Fu tthさ「mOre′、ハ′heneverthe PLL 2 controi voltage and VCO frequency change′

the pLL l controivoltage and vcO frequency、 ハ′||lalwayschange by alrnostthe same amount_

Knourin9 thatthe VCO control vOitageleveis of bOth vcOsshOuld always be approximately the sarne,we

couldrnOnitorbOthandknOwifthePLLlVCOfrequencyisincorrect ifthePLLlVCOisincorrect′ itぃ′iH have
a different control vOitage leveithan the PLL 2 VCO

The A6A l Trackin9 Reference/Clal輌 p circuit does this rnonitoring fu∩ctiOn′as、ぃrell asforcing the PLL i VCO
back to the correct controi volta9e ran9e′ifnecessary ThePLL2trackingreferencesign31atA6AlP2isthe

actual value of the instanta∩eous A7 contrOl vOit39e and iS applied to the input ofthe circuit The clal輌p′s
outputis PLL l VCO co∩ trOl voltage atthe Pとはl vCo input Asiong asthe two controlvoltagesremai∩ ぃ方thin
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approxirnately ± 1 5 Vdc ofeach other(due tO the diode drops of CRl,CR2′ and Ql OrcR3,CR4′ and Q2)′Ql

and Q2 3re nOnconducting′ and the PLヒl controi voitage lsin an acceptable range of±1 5Vdcf「 om the PLL2

controi voitage

Assume thatthe PLヒ l controlvoltagetookoffrdrivingtheVCOhigherinfrequency Assoonasthecontrol

voltage tevel exceeded the PLL 2 control vottage plus l.5 Vd(′Q2turns on′ forcing the PLL l control voltage to

stop Sirnultaneously,the Pと とl phasecomparatorwouldbereactingtothissuddenincreaseinfrequencyand

eventuaHy would pu‖ the controi voltage back down to the correctlevel,at which time Q2 would turn off_

The Tracking Reference/Ctampcircuitwill actasa l・ quick reactionⅢ method of holding the PとLl VCO to

approximatetythecorrectvatueuntilthephasecomparatorcanreactintheeventofaVCO Ⅲ runawayl.

condition_(Note that Ql wOuld perform the contro‖ ing function ifthe PとL i controivoitage dropped l.5 Vdc

below the PLL 2 control voitage)

4.3.1.2 2 MHz Switch Circuit

At exciter Output(transmit)freque∩ ciesiess than approximately 2 h/1Hz′the VCO control voltage required to

drivetheVCOissolowthatthechargepumpcircuitonPhaseComparatorAssemblyA6A4entersanoniinear

re9ionofoperationinanattempttoproduceito inordertocorrectthis(at frequenciesiess than 2 A/1Hz),the

PLL Frequency Synthesizer A7U2 on the PLL 2 assembly outputs a 5 Vdclevetto A6AlPl_ Thisievel occurs at

A6A2E3and turns Q3 on Q3′ which is connected acrossthe controi voltage input atthe Q2 base′reducesthe

control voltage levei by switching Rフinto the circuit.The netresultisthatthe charge pump on the A6A4

assemblyrnustnowforceit50utputtoincreasethedcievelatE2inordertoproducetheproperVCOcontrot

voitage level at TPl_ in so doing′thechargepumppullsitselfoutofitsnonlinearregion_At tune frequencies

greaterthan 2 MHz′ Q3is off′and the charge pump functions normally Note thatthissame scheme is used

on the A7 assembly,

4.4 BITE Ctrcuits

tock detector A6A4Q4 on Phase Detector Assembly A6A4 monitorsthe status ofthe phase comparators

Outputs′A6A4U2pins 2 and 13_ lf either Output pulsesiow and remainsiow for a period exceeding the tirne

constants of A6A4R10 and A6A4C4′ A6A4Q4turns o∩ and outputs 3 5 Vdc s19nal at(uitimately)con nector

A6Al」 1,pin 5′Lock Detector Output Thisirnmediately fi39S BITE monitoring circuits on Control Assembly

A14a9daf「 ontpanei fauitlightindicatorwill119ht,

5。MAINTENANCE

The following ad!uStrnentsshould not be made as part of a rOuti∩ e maintenance prOcedure but oniy when a

fatiure indicates a definite need. AIl tests are perfOrmed with ali co∩nectionsin normal contact′unless

otherwise specified.

5.l VCO Tracking Adiustment

Perform the fo‖ owing proceduresto adiustthe vCO

3    COnnect equipment asshow∩ i∩figure 2.

b    Setthe RF‐ 1310 to 29 90000いフlHz Note the VCO controivoltagelevel at A6A2TPl(shOuld be

approximately 16-19 0Vdc)

c    R/1onitor the PLL 2 tracki∩0「eference at A6AlE2 with the DVR/1 Thelevelshould be the same as

t h a t  n o t e d  i n  s t e p  b _ l f  n o t′a d i u s t  P L L  2  A s s e m b l y  A 7 C 1 5  u∩t i l  t h e  P L L  2  t r a c k i n 9  r e f e r e n c e  i s

equalto the PLL l VCO control voita9e at A6A2TPl

観 ― RRIS
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万

d

L O  N O . 1

0 U T P U T

VC0

CONTROL

VOLTASE

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

Tune the radio to each of the frequencieslisted in table 2_At each frequency′the PLL 2 tracking
reference and the PLL l VCO control vOltage should agree within 主 5 Vdc The LO i output
should be O dBm ±3d8at the frequenciesindicated

Table 2.VCO Frequency Range

E x c i t e r  T u n e

F r e q u e n c y ( M H z )

LO No・ 1 0utput

F r e q u e n c y ( M H z )

Approximate PLL l

VCO Controi Vottage(Vdc)

2990000

20400000

10.00000

1 00000

70355000

60,455000

50.455000

41 455000

1775 ± 1_25

1 2 5 ± 1

7 5 ± 1

4 _ 0 ±1

CheckthattheswitchinputatA6AlEl doeschangetoapproximately4±  5 Vdc when the exciter
istuned below 2 R/1Hzゃ

Reconnect the A6 assernbly to the RF‐1310andinitiateBITEseiftest Theexcitershouldnotfail

at any test concerning the A6 35Sernbly The testis now complete

FREQU ENCY

COUNTER

HP‐5383A O R

E t l U I V A L E N T

RF・1310 ASA2Pl

A6

SPECTRUM

ANALYZER

HP‐355380R

EQUIVALENT

1310‐013
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6.PARTS LiSTS,COMPONENT LOCAT10NS,AND SCHEMATiC DIAGRAMS

Table 3 1ists maior aSSernblies′their refere∩(e designators′a∩d their patt numbers Table 4 1iststhe

components of Motherbcard Assembly A6Al F19ure 3 showsthe componentiocationsforthe A6Al

assembly. Figure 4is the schematic diagram forthe A6Al assembly Thisschematic atso showsthe

interconnection information for alithe subassembliesthat make up the entire A6 assembly. Table 5 1ists the

partsfOund in VCO Assembly A6A2 F19ures 5 and 6 show the A6A2 3SSembly componentiocation and
schematic diagrams.Table 6 1ists the parts found in R/1ixer Assembly A6A3.F19ures7 and 8show the A6A3

3SSembly componentiocation and schematic di39ram_ Tableフ liststhe partsfound in Phase Detector

Assembly A6A4 F19ures 9 and 10 show the A6A4 assemblycomponentioく ation and schematic diagrams_

Table 3.PLL l Assembly A6 Parts List

Ref.Desig. Part Number Description

A6

A6Al

A6A2

A6A3

A6A4

10073‐4100

10073-4110

10073‐4120-01

10073‐4130

10073-4160-01

PLL l ASSEMBLY

PXA/8 ASSY′PLLl V10THER BD

PVVB ASSY′VCO

PWVB ASSY′MIXER

PVVB ASSY″ PHASE DETECTOR

Table 4. PLLl Motherboard Assembly A6Al Parts List

Ref.Desig. Part Number Description

A6Al

5

12

18

Cl

C3

C4

C5

C6

C7

C8

C9

C10

Cll

C12

C13

C14

C15

C16

Ciア

C20

C21

C22

10073-4110

R/1P-0121

10073,7088

E70‐0002-002

R/439014/02-1310

A/139014/02‐1310

い7139014/02-1310

C26-0025‐ 100

い7139014/02‐1310

CK05BX103N/1

CK058X103Wl

CK058X103R/1

M39014/02‐ 1310

CK05BX103M

CK058X103い 訊

前139014/02‐ 1310

CK053X103R/1

CR/104ED390」 03

CK05BX103卜 71

CK05BX103い 71

トン139014/02-1310

C26-0025‐ 100

いy139014/02-1310

PLLl MOTHER BD

CLIP′A/1TG,SPRING STEEL

CABLE′COAX ASSY

PAD M NT XSTRTO-5

CAP 、 lUF 109る 100V CER― R

CAP lUF 109る 100V CER― R

CAP lUF 109る 100V CER‐ R

CAP 10UF20% 25V TANT

CAP lUF 109る 100V Cこ R―R

CAP 01UF20%100V CER

CAP 01UF200/0 100V CER

CAP 01UF200/0 100V CER

CAP lUF 100/6 100V CER― R

CAP 01UF209る 100V CER

CAP 01∪ F20レ 6 100V CER

CAP lUF 10け る100V CER― R

CAP 01UF209る 100V CER

CAP 39PF 5レ 6500V心 』iCA

CAP 01UF209る 100V CER

CAP 01UF209る 100V CER

CAP lUF 10け る100V CER‐ R

CAP 10UF200/0 25V TANT

CAP  lUF 109る  100V CER― R

・く
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Table 4.PLと l Motherboard Assembly A6Al Parts List(COnt.)

Ref.Desig. Part Number Description

C23

C24

C25

C26

C27

C28

C29

C30

C31

CRl

CR2

CR3

CR4

」1

Ll

L2

と3

Ql
Q2
Q3
Q4
Rl
R2

R3

R4

R5

R6

R7

R8

R9

R10

Rll

R12

R13

R14

R15

R16

Tl

T2

V R l

V R 2

W139014/02‐1310

C26‐0016-151

M3901守 02-1310

A/139014/02-1310

C26-0035‐ 100

10073‐7035

10073‐7035

10073,7035

10073-7035

l N3064

l N3064

l N3064

l N3064

」46-0032‐006

L08‐0001‐001

と08‐0001‐001

MS14046‐ 9

2N2222

2N2907

Q35‐0003-000

2N5109

R65‐0003‐473

R65-0003-104

R65-0003‐104

R65‐0003‐102

R65‐0003‐221

R65‐0003‐221

R65‐0003‐101

R65‐0003‐101

R65,0003‐151

R65-0003‐470

R65,0003‐242

R65-0003-152

R65‐0003-101

R65‐0003‐121

R65,0003‐100

R65-0003‐471

10073‐7014

10073,7014

111-0001-001

l N4737

CAP ,lUF10%100V CER‐ R

CAP 150UF 200/0 16V TANT

CAP _lUF 100/c100V CER― R

CAP lUF 100/8 100V CER‐ R

CAP 10UF20% 35V TANT

CAP′FEED―THRU 100

CAP′FEED‐THRU 100

CAP′FEED‐THRU 100

CAP,FEED‐ THRU 100

D i O D E  7 5 m A  7 5 V  S V V

D 1 0 D E  7 5 m A  7 5 V  Sヽ′V

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

D i O D E  7 5 m A  7 5 V  S X / V

HEADER,6 PIN DISCRETE

CHOKE W B 50 MHZ

CHOKE W B 50 MHZ

COIL 27UH 10%FXD RF

XSTR SS/GP NPN TO-18

XSTR SS/GP PNPTO‐ 18

XSTR U310」 FET HIGH GM

XSTR RFPWR NPN TO‐ 39

RE5,47K 50/0 1/4VV CAR FILMl

RES,100K50/61/4ヽ ′V CAR FILⅣ l

RES,100K50/c 1/4VV CAR FILMl

RES′10K50/01/4VV CAR FILM

RES′220 50/0 1/4X/V CAR FILM

RE5′220 50/0 1/4W CAR FILM

RES′100 50/0 1/4X/V CAR FILA/1

RES′100 50/c 1/4 7ヽV CAR FIL「Vl

RE5,150 50/0 1/4ヽ ハ/CAR FILM

RES′47 50/9 1/4W CAR FILM

RES′2_4K50/0 1/4VV CAR FILM

RE5′1_5K50/0 1/4h/V CAR FILM

RES′100 59る  1/4W CAR FILM

RES′120 50/0 1/4W CAR FILM

RES′10 5りる 1/4VV CAR FILR/1

RES′470 59る  1/4XA/CAR FILM

TRANSFORA/1ER,RF′ FIXED

TRANSFORR/1ER′ RF′FIXED

lC VR 7805 +5V1 5A4%

D i O D E 7  5 V  1 0 %  l V V  Z E N E R
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Table S.VCO Board A6A2 Parts List

Ref.Desig. Part Number Description

A6A2

6

C l

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

C 1 6

C 1 7

C 1 8

C 1 9

C20

C21

C22

C23

C24

C25

C26

C27

C28

C29

CRl

CR2

CR3

CR4

CR5

CR6

CR7

CR8

CR9

CR10

CRll

CR12

CR13

CR14

10073‐4120‐01

10073-7089

C26‐0025-100

M3901守 02‐1310

M39014/02‐1310

M39014/02‐1310

C26‐0025-100

CK05BX102M

C26‐0025‐339

CK058X103M

C66‐0050‐102

M39014/02‐ 1310

A/139014/02‐1310

C26-0035‐100

CK058X102A/1

C26‐0035‐229

C‐2496

C‐2495

C‐2501

C66‐0050‐152

C66‐0050‐122

C66‐0050‐182

C66‐0050-122

C66‐0050-102

C-2501

C‐2503

C66‐0050-102

CK058X103M

CK05BX103M

M3901守 02‐1310

CK058X102A/1

10073,7118

10073-7118

10073,7118

10073-7118

10073‐7118

10073‐7118

10073,7118

10073-7118

10073‐7118

10073,7118

10073-7118

10073‐7118

10073-7118

10073‐7118

VCO ASSEh/1B LY′PLL l

CABLE′ COAX ASSY

CAP 10UF200/0 25V TANT

CAP lUF10%100V CER‐ R

CAP lUF 109る 100V CER―R

CAP _lUF 100/0 100V CER‐ R

CAP 10UF200/0 25V TANT

CAP 1000PF 200/0 200V CER

CAP 3 3UF200/0 25V TANT

CAP 01UF209る 100V CER

CAP 1000PF 5り 名50V FILM

CAP lUF 109る 100V CER‐R

CAP ,lUF 100/0 100V CER‐ R

CAP 10UF20% 35V TANT

CAP 1000PF 200/6 200V CER

CAP 2 2UF209る  35V TANT

CAP 470PF 29る 500V h/1iCA

CAP 430PF 29冶 500V MiCA

CAP 680PF 20/0 300V R/1iCA

CAP 1500PF 59冶 50V FILM

CAP 1200PF 50/0 50V FILM

CAP 1800PF 59る 50V FILM

CAP 1200PF 59る 50V FILA/1

CAP 1000PF 50/0 50V FILM

CAP 680PF 20/0300V巾 liCA

CAP 820PF 20/0 300V MICA

CAP 1000PF 50/0 50V FILA/1

CAP 01UF200/0 100V CER

CAP 01UF200/0 100V CER

CAP  lUF 100/6 100V CER‐ R

CAP 1000PF 209る 200V CER

V A R A C T O R  2 5  0‐3 2  0 p F

V A R A C T O R  2 6  0‐3 2  0 p F

VARACTOR 26 0‐ 32 0pF

VARACTOR 26 0‐ 32 0pF

VARACTOR 26 0-32 0pF

VARACTOR 26 0‐ 32 0pF

VARACTOR 26 0‐ 32 0pF

VARACTOR 26 0‐ 32 0pF

VARACTOR 26 0‐ 32 0pF

VARACTOR 26 0‐ 32 0pF

VARACTOR 26 0-32 0pF

VARACTOR 26 0‐ 32 0pF

VARACTOR 26 0,32 0pF

VARACTOR 26 0‐ 32 0pF

13
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「Table 5.VCO Doard A6A2 Parts tist(COnt.)

Ref.Desig= Part Number Description

CR15

El

E2

E3

E4

E5

E6

E7

E8

E9

E10

E l l

J M P l

Ll

L2

と3

L4

と5

Ql

Q2

Q3
1Q4
‐R l

l N6263

J42‐0008‐001

」42‐0008‐001

)42‐0008‐001

」42‐0008‐001

」42‐0008‐001

」42‐0008-001

J42‐0008‐001

E36‐0026‐001

E36‐0026‐001

E36‐0026‐001

E36-0026-001

A/1P,1142

MS75084‐ 11

10073-7042

10073‐7042

10073-7042

MS75084‐ 3

Q 3 5 - 0 0 0 3‐0 0 0

2N5088

2 N 2 2 2 2

Q 3 5‐0 0 0 3‐0 0 0

R65-0003‐101

R65‐0003‐470

R65‐0003‐513

R65-0003‐103

R65-0003‐101

R65-0003‐224

R65-0003‐683

R65‐0003‐223

R65-0003‐202

RN55D4641F

R65‐0003‐102

RN55D4750F

R65‐0003‐270

R65‐0003-151

R65,0003‐101

10073‐7002

10073‐7014

」-0071

112‐0006‐012

D10DE 40X/V 60V ttOT CARR

CONTACT′ SOCKET

CONTACT′ 50CKET

CONTACT,SOCKET

CONTACT,SOCKET

CONTACT″ SOCKET

CONTACT′ SOCKET

C O N T A C T , S O C K E T

TERM TUR BRS 178L

TERR/1TUR BRS 178L

TERM TUR BRS 178L

TERい』TUR BRS 178L

CiRCUIT」UR/1PER

COIL 8 2UH 10%FXD RF

INDUCTOR′ 2_4MH

INDUCTOR′ 24MH

INDUCTOR,24MH

COIL′1_8U H′109る′FIXED

XSTR U310JFET HIGH GM

XSTR 55/GP

XSTR SS/GP NPN TO‐ 18

XSTR U310」 FET HIGH GM

RES,100 59る 1/4X/V CAR FILM
IRES`47 50/0 1/4WV CAR FIとM

I RES′51K5%1/4W CAR FILM

ｒｔ
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Table 6t Mixer Board A6A3 Parts List

Ref.Desig. Part Number Description

A6A3

6

8

Cl

C2

C3

C4

C5

C6

C7

C8

C9

C10

Cll

C12

C13

C14

C15

Ll

L2

L3

L4

Q l

Rl

R2

R3

R4

R5

R6

R7

R8

R9

R10

Rll

R12

Ul

10073-4130

10073‐7087

E70-0002‐ 005

CM04FD151」 03

CR/104FD151」 03

CM04ED330〕 03

CM04FC271」 03

CM04FC301」 03

CM04FD151」 03

CM04FC271」 03

CM04FC271」 03

CM04FD121」 03

CM04FDlll」 03

CM04FD121J03

A/139014/02‐1310

h/139014/02‐1310

M39014/02‐ 1310

M39014/02-1310

MS18130-9

MS18130‐ 9

MS18130,8

M575085‐ 7

2N2369

R65‐0002‐101

R65-0002‐ 750

R65,0002‐ 101

R65‐0002‐151

R65‐0002‐390

R65-0002-151

R6540002‐ 560

R65‐0002‐103

R65,0002-201

R65-0002‐ 472

R65‐0002‐100

R65‐0002‐471

151‐0003‐003

WllXER ASSEM8LY′ Pとと1

CABLE,COAX ASSY

PAD MNT XSTRTO-18

CAP 150PF 50/6 500V A/1iCA

CAP 150PF 50/6500V陶 liCA

CAP 33PF 5%500V岡 1lCA

CAP 270PF 50/0 300V A/1iCA

CAP 300PF 50/6300V膨 午iCA

CAP 150PF 50/0 500V MiCA

CAP 270PF 50/0 300V R/1iCA

CAP 270PF 5%300V MllCA

CAP 120PF 59る 500V A/1iCA

CAP l10PF 50/8 500V MiCA

CAP 120PF 59る 500V MiCA

CAP 。 lUF 109る 100V CER‐ R

CAP ,lUF 100/0 100V CER― R

CAP .lUF 10%100V CER‐ R

CAP ,lUF 109る 100V CER― R

COIL 1 2UH 10%FXD RF

COIL l,2UH 109るFXD RF

COIL 1 0UH 100/OFXD RF

COIL 100UH 100/OFXD RF

XSTR SS/RF NPN

RES,100 50/6 1/8W CAR FILM

RES,75 50/c 1/8VV CAR FILい Л

RES,100 50/6 1/8VV CAR FILR/1

RES,150 59る  1/8W CAR FILM

RE5′39 59る  1/8hA/CAR FILい 』

RES′150 5ウ 61/8Ⅵ /CAR FIと い71

RES,56 50/0 1/8W CAR FILh/1

RES,10K 59る  1/8W CAR FILM

RES′200 59る  1/8W CAR FILA/1

RES,47K59る 1/8Wr CAR FILい ul

RES,10 59る  1/8VV CAR FILA/1

RE5′470 5レ 6 1/8W CAR FILA/1

MIXER DB 50mW 500A/1HZ
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Table 7. Phase Detector BOard A6A4 Parts List

Ref.Desig. Part Number Description

A6A4

5

Cl

C2

C3

C4

C5

C6

C7

C8

C9

C10

Cll

C12

C13

C14

C15

C16

C17

C18

C19

C20

C21

C22

CRl

CR2

CR3

CR4

E7

E8

E9

E 1 0

Ll

L2

Ql
Q2
Q3
Q4
Q5
Q6
Rl

R2

R3

R4

R5

R6

10073‐4160‐01

E70,0002‐ 002

CM04ED330」 03

CM04ED270」 03

M39014/02‐ 1310

C26-0035‐ 109

M3901守 02-1310

M39014/02-1310

M39014/02‐ 1310

CK058X103R/1

A/139014/02-1310

M39014/02‐ 1310

A/139014/02‐1310

M39014/02-1310

M39014/02‐ 1310

M39014/02-1310

C25-0003‐ 411

C26‐0025‐ 100

C26‐0035-100

M3901守 02-1310

C26-0035-220

A/13901守 02‐1310

C26‐0035-229

CM04EDZ00」 03

lN3064

lN3064

lN3064

l N3064

E36‐0026-001

E36-0026‐ 001

E36-0026‐ 001

E36-0026-001

L08‐0001‐001

MiS75084‐ 14

2N3866

2N3866

2N5160

2N2907

Q‐0 1 5 3

2N2369

R65‐0003‐680

RN55D4990F

RN55D2002F

RN55D4990F

R6S‐0002‐332

RN55D1821F

PHASE DETECTOR ASSEA/1BLY,PLL

P A D  M N T  X S T R T O - 5

CAP 33PF 50/0 500V MiCA

CAP 27PF 50/0500V「 VllCA

CAP Ⅲ lUF10%100V CER‐ R

CAP 1 0UF209名  20V TANT

CAP ,lUF 10%100V CER― R

CAP .lUF 100/6 100V CER‐ R

CAP lUF 100/0 100V CER‐ R

CAP 01UF209る 100V CER

CAP lUF 100/0 100V cER‐ R

CAP .lUF 100/0 100V CER‐ R

CAP lUF 100/0 100V CER‐ R

CAP lUF 100/0 100V CER‐ R

CAP lUF 10%100V CER― R

CAP  lUF 100/。  100V CER‐ R

CAP 150UF10% 15V TANT

CAP 10UF20% 25V TANT

CAP 10UF209る  35V TANT

CAP ,lUF 10%100V CER― R

CAP 22UF200/0 35V TANT

CAP  lUF100/。  100V CER― R

CAP 2 2UF20% 35V TANT

CAP 20PF 5%FXD MiCA

DiODE 75mA 75V Sヽ 肘

D10DE 75mA 75V SW

DiODE 75rnA 75V SW

DiODE 75mA 75V SWV

TERA/1TUR BRS 178L

TERA/1TUR BRS 178L

TERA/1TUR BRS々178L

TERA/1TUR BRS.178L

CHOKE W B 50 MHZ

COIL15 0UH 10%FXD RF

XSTR SS/RF NPN TC)-39

XSTR 55/RF NPN TO-39

XSTR RFPWR PNP

XSTR SS/GP PNPTO-18

XSTR 55/RF PNP,2N4258

XSTR SS/RF NPN

RES,68 50/0 1/4X/V CARFIに M

RES,499010/0 1/8W METFLM

RES,200K10/0 1/8VVい 胡ET FLM

RES′499010/0 1/8X/V M ET FLVl

RES,3_3K59る  1/8XA/CAR FILM

RES,1820 10/01/8X/VA/1ET FLM
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RF COMMUNiCATiONS

Table 7.Phase Detector Board A6A4 Parts List(COnt.)

Ref.Desig. Part Number Description

R7

R8

R9

R 1 0

R l l

R 1 2

R 1 3

R 1 4

R 1 5

R 1 6

R 1 7

R 1 8

R 1 9

R20

R21

R22

R23

Ul

U 2

U 3

U 4

R65-0002-332

RN55D4990F

R65-0002-221

R65-0002‐472

R65‐0002-472

R65-0002-472

R65‐0002‐472

R65‐0002-391

R65‐0003‐241

R65-0003-472

R65‐0003‐332

R65-0002-270

R65-0003-331

R65‐0003-562

R65-0003‐102

R65-0002‐101

RN55D4990F

165-0004‐001

lC-0430

105-0000-090

105-0000‐090

RES,33K5%1/8W CAR FILMl

RES,499010/0 1/8X/V MET FLA/4

RES′220 50/0 1/8W CAR FILM

RES′47K50/01/4Vげ CAR FILR/1

RES,47K5%1/41/V CAR FILA/1

RES,4_7K50/01/4W CAR FILM

RES,47K50/01/4W CAR FILM

RE5,390 50/0 1/8VV CAR FILM

RES,240 50/01/4X/V CAR FILM

RES′47K50/01/4W CAR FILA/1

RES,33K50/0 1/4VV CAR FILR/1

RES,27 50/0 1/8VV CAR FIL卜 71

RES′330 50/61/4hA/CAR FILM

RES,5_6K50/61/4W CAR FILM

RES,1.OK 50/0 1/4W CAR FILM

RES,100 59る 1/8M/CAR FILM

RES′499_010/0 1/8VV M ET FLM

iC 12013 PLASTiC ECと

i C  M C 4 0 4 4  C E R A M i C  C M O S

iC 74とS90 PLASTiC TTと

iC 74LS90 PLASTIC TTL
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