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PLL 3 ASSEMBLY A8

1 . G E N E R A L  D E S C R I P T i O N

PとL3Assembly A8 1s a programrnable transiation ioOp which performs the foHowing primary functionsl

●    Generationofl kHzand lokHztuningincrementsoftheL0 1 frequency

●    Cornbinationoftheseincrementsvvithinformationcontainingthe l Hz,10 Hz,and 100 Hz

increments ofthe L0 1 frequency

F19ure l showstheiocation of PLL 3 Assembly A8in the RF‐131 0 chassis.

PLL 3 ASSY
10073‐4300

ン

131い 016

Figure l. PLL 3 Assembly A8 Location

Frequencyselectinputdataforl kHzand 10kHztuningincrementsisappliedtotheA8assemblyinserial

data formatf「om the Control Board Assembly micrOprOcessor The l Hz,10 Hz′and 100 Hz tuningincreme∩ts
inforrnatio∩issupplied via PLL 4 Assembly A9in the frequency range of 40 06 to 40 05 R/1Hz, A8assern bly

outputto PLL l Assembly A6 contains l Hz′lo Hz′100 Hz′l kHz′and 10 kHz tuningi∩forrnation in the
frequency range of 35 4S to 36 45 A/1Hz
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2.!NTERFACE CONNECTiONS

Table l detaits the i∩put/output connections and otherrelevant data

Table l. PLL 3 Assemblylnterface Connections

3.A8FREQUENCY GENERATiON SCHEME

A PLLinterrnediate frequency(lF)rangeOf3 61 R/1Hzto 4 61 A/1Hzis produced atthelF output of mixer U l

TheinstantaneouslFfrequencyisaconsequenceofthesubtractivemixingofthefolloぃ ′in9 tu′o signa15:

車●    40 050 to 40 060 A71Hz PLL 4(RF pOrt)

。   35 45to 36 45 MHzVCO(LO pOrt)

ThisiF signai vviH change in frequency to satisfy the requirement that the divide‐by‐N counter output will

alwaystry to equalthe reference 10 000 kHz signal attheinputsto the phase compar3tOr(P/①  U3)_ Ⅵ/hen

these two signals are nOt equal,the phase comparator produces an er「 o「command to drive the VCO

frequency in the directio∩ required to make them equal ifthe divide― by―N output exceeds the refererlce

10 0000 kHz′ the VCO vvill rise in frequency lfthe divide‐by―N outputisiesstha∩ the reference′ the VCO will

decrease in frequency

The VCO outputfrequencyis dependent upon the fo‖ owing two eventsi

●    The divisiOn factor ofthe divide‐ by,N counter N=(361 +XX)′ where XX represents the di9itsin

the 10 kHz and l kHz positions ofthe displayed frequency

●    ThePLL4outputfrequency Thisisdependentuponthevalueofthedi9itsinthe 100 Hz′ 10 Hz′

and l Hz positions ofthe displayed frequency(seCtiOn A9,PLLIV Assembly)

一
堆

Connector Function Characteristics

J2

J3

) 4‐1

」4‐2

)4‐3

)4‐4

」4‐5

」4‐6

」4‐フ

」4-8

」4-9

J 4 - 1 0

PLL 3 0utput

800 kHz Referenceinput

Pとと4 input

+15 Volts

+5 Volts Unre9ulated

Spare

G r o u n d

Lock Detector output

Enable

Serial Data Check

Key

C i o c k

D a t a

35 45to 36 45 MHz′approximately‐ 2 dBrn

TTL

40 05to 40 06 A/1Hz,approxirnately-6d8m

A p p r o x i m a t e l y  6 0  m A

A p p r o x i m a t e l y  3 0  m A

O Vdc= PLヒ lockedi +5 Vdc= PLL uniocked

+90ing puise=enabled

P/O BITE test, +5 VdC=ok

750 kttz,TTL

Serial TTL
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To illustrate this′assume thatthe exciteristuned to a frequency of X8Xア X6X5X4X3X2X,HZ′ where x8through
X2represent the frequency display digits and xl ls always zero (See the biock di39rarn On the sectiOn cOver)

Example l:AssumethattheX3X2Xl Valuedecreases.

3    AsX3X2Xl deCreasesthefrequencyofthePLL4outputincreases

b.   As a resuit,thefrequencyofthesignalfrOm ul(the PLL 31F)to U3 3iSO increases,

c.    5incetheNoftheprograrnmablefrequencydividerinU3hasnOtchanged,the outputfrequency

of that divider vvi‖increase,makingitgreaterthanthe 10kHzreferencesignal

d_    The phase detectorin U3 will detectthe difference between the programmable divider output

and the reference signalr and the VCO frequency willincrease,

e    This reducesthe difference in frequency between the PLと 3 VCO output and the signaifrorn PLL 4
to whatit was before X3X2Xl Changed.

Example 2: Assume thatthe X5X4 Value decreases

a    As X5X4 deCreases,the divide― by,N factorin u3(N = 361 +X5X4)deCreases.

b    The divide‐ by‐N outputfrequency′ equal to lF divide―by‐N′increases Since this nOw exceedsthe
10 000 kHz reference atthe phase comparatOrinputs′ the phase cornparator output forcesthe
VCO(LO)frequency to increase

c.    in turrl′thedifferencebetweenthefrequenciesoftheVCoOutputandtheinputfrOmPLL4(the

PLL 3 1F)dec「eases_

d    The output ofthe divide‐ by―N dividerin u3 will decrease proportiOnaHy with the PLL 3 1F and

continuetodosountilitequalsthe 10kHzreference

The VCO ofPと L3vvill decreese in frequency when X3X2Xi Or X5X4 3re inCreased

The A8 Pと と3 output frequency may be calculated from the following equation given the selected transrnit

freque∩ cyis X8Xア ,X6X5X4′ X3X2Xl HZ:

fA8= [40,000′ 000 + 10(6000X3X2Xl)1[10,000(361 +X5X4)1,HZ

4.CiRCUfT DESCRlPT10NS

NOTE

A8operation is sirnilarto the general PLL and

charge purnp circuits described in section 4 A

reviewOfsectiOn4atthistirnewouldhelpin

understanding A8 assembly operation

4.l PととlF Generation

PLと4 output at a-6dBmlevelisappliedt010dBgainstageQ13andQ14 Thisoutputisattenuatedby50-

ohm matching netwOrk R39′ R40′and R44,and presents a‐6 dBm signalranging frorn 40.050 MHzto 40 060
MHzto the RF pOrt of mixer ul.
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Ul LOinieCtiOnissuppliedbytheVCOviaamplifierstageQ9andQ10ata+7 dBm ievel_This si9nat ranges

from 35 45to 36 45 R/1Hz

U l lF outputis approximately‐12 dBrn(in the 3 61lo 4 61 R/1Hz range)_The 6 dB attenuator net、河ork′R41‐

R43′feedsalowpassfilterwhichrernovesall mixerproductsexceptthedesired lFrange_ Amplifier stage Qll

andQ12provideaTTLlevelsign31tOadivide‐ by‐N courlterinternalto U3 at pin 10

4.2 Divide‐By‐N Counter

謙]盤絡モ銚1鞘鋪;:鮒縄盟!七霊鑑麒曲桜謂鑑盟よ品は ご
data code containing informatiOn pertaining to the values chosen.This code is applied synchronously with

the 750 kHzsystem ciock to U3,wheneverthe U3 enablelineis9ated open byA14

N =(361 +XX)Where XX representsthe digitsin the 10 kHz and l kHz positions ofthe disptayed frequency

The divide―by―N counter output vviいalways attemptto equalthe 10 000 kHz reference frequency atthe phase

cornparatorinputs

4.3 Phase Comparatorand Charge pump Operation

A10 000 kHz reference s19nalis applied to one pori ofthe phase comparator Thissignal has been divided

downfromthe800kHzTTLreferencesuppliedbytheA103SSernbly Divide‐ by-10 circuit U4 feeds 80 kHz to

the divide―by‐8 circuitintern31 tO U3

The second inputto the phase comparatoristhe divide―by―N counter output XA/hen these two signa15 3re

equalin frequency and phase′the outputs at bufferstage U 5(TP2 3nd TP3)are essentially at a ■5 Vdclevel

This i`vet holds Q4′Q5′and consequently Q3 off The vOltage across C815COnstant Q215 biaSed to produce 8   1

constant voltage acrOss R1 2,and the dcievel(VCO CO∩trol)at TPl ls constant、 This holds the VCO at a constant

frequency

Assunning that the divide‐by‐N output exceedsthe reference 10 000 kHz′the phase corrparator Output at TP3

pulsesiou′(the puise、マvidth being a function of the arnOunt of difference bet、"een the two si9na15)Q5turns

on′and its fa‖i∩9 collector voitage turns Q3 o∩′allowin9 Q3 to purnp charge into C8 C8 voltage increases′

causing Q2 to conduct more current and deveiop alar9e VOlta9e across R12 The VCO controi vottage

increases and forces the VCO to tune higherin frequency This vvilllowerthe lF frequency′and divide―by‐N

counter Output will decreどse Asthe divide‐by,N counter output appro3CheSthe reference′the puise widths

will get narrower u∩tila5VdcievelwillagainOccuratTP3 AtthispOint′ Q5turns off,Q3stops pumping
char9e intO C8′the VCO contrOl voltage stops at a new higherievel′and the VCO has been tuned to a hi9her

frequency

Assuming that the divide―by―N counter outputisiessthan the refere∩ce′the phase cornparator output at TP2

will puiselow Q4 turns on and d「8WSCharge out of C8 Q2 conductsiesscurre∩ t′and the VCO voltage drops′

drivirlg the VCO frequency down The lF feedback signalfreque∩cy willincrease′and consequently the

divide―by―N counter output willincrease Asthis output approachesthe reference frequency′TP2 puises will

get narrOu′er untit Q4isturned off The voltage across C8 halts at alower value(aS dOesthe VCO control

voitage level)ThiS hOldsthe VCO at a new iowerfrequency

4.4 VC0 0peratlon and Control

A char9e pump circuit consistin9 of Q3,Q4,Q5′and associated componentsin coniunction with filter network   (
C8′C9′a∩d R14convertthetwophasecor71paratorpuiseOutputsintoa∩ analog dc control voltage Buffer

4
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