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SERVICE SHEET 38
Al11A4 FM PHASE DETECTOR

REFERENCE BLOCK DIAGRAM 7
Table 4-1. Recommended Performance Tests
After Adjustments or Repairs
Table 5-2. Post-Repair Adjustment Procedures

PRINCIPLES OF OPERATION
General

The purpose of the FM Phase Detector (AllA4) is to develop the FM
Loop Error Voltage. This is accomplished by comparing the VCO output
with a 10 MHz reference signal.

Phase Detector Circuitry

The Phase Detector Circuitry compares the phase difference between
the reference signal (FM 10 MHz Reference Signal) and the output of
the VCO (FM Loop N-Divider Drive), then generates a voltage
proportional to the phase error. Both input signals are first
divided down to 100 kHz before they are compared by the FM Loop Phase
Detector, U4, The 10 MHz signal from the Reference Section is

divided by a total of 100. This signal becomes the reference input
to the phase detector. The 140 MHz VCO output is divided by a total
of 1400. This signal becomes the variable input to the phase
detector.

The Phase Detector, Ui, is a digital phase detector that generates
output pulse widths proportional to the phase difference between the
two input signals. If the variable 100 kHz signhal is lower in
frequency or lags the reference input in phase, the output on pin 13
generates a pulse (See Figure 8-601). When the variable input is
higher in frequency or leads the input in phase the output on pin 2
generates a pulse (see Figure 8-602).

PHASE DETECTOR

s fF

R
&

100 kHz R

REFERENCE 5 FF
SIGNAL

Figure 8-601. Phase Detector Operation
(Variable Input is Lower in Frequency than Reference Signal)
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Figure 8-602. Phase Detector Operation
(Variable Input is Higher in Frequency than Reference Signal)

Following the FM Loop Phase Detector are. the Switch, Low-Pass Filter,
and Integrator circuits. In a phase-locked condition the switch circuit
(gates U3A and U3D) is enabled, allowing the output pulses from the
phase detector to pass through. The Low-Pass Filter and the Integrator
convert the pulses into a voltage. This becomes the FM Loop Error
Voltage. Each pulse causes a given amount of charge to be stored in the
integrating capacitors, Cll and ClZz.

When the FM Loop is disabled the switch circuit prevents the phase
detector output pulses from reaching the Integrator. To prevent the
Integrator's output from slewing against the power supply rails when the
FM Loop is disabled, R20 is shunted across the integrating capacitors.

When no modulation signal is applied, the error voltage developed by
the Phase Detector Circuit is dependent on the frequency and phase
of the 140 MHz VCO. In the phase-locked FM mode the error voltage is
also dependent on the instantaneous frequency deviation. The FM Loop's
bandwidth is about 6 Hz, however, phase-locked FM is only possible down
to modulation rates of 20 Hz. Modulation rates below 20 Hz result in the
gradual cancellation of the modulating signal because the phase-locked
loop can now start responding to the modulation signal.

An overmodulation condition exists when the peak deviation of the 140
MHz VCO exceeds the limit or range of the phase detector, U4. This
overmodulation condition is detected by monitoring the output of the
phase detector. The output is first filtered by a Low Pass Filter
consisting of R11 and C7. The output waveform from the low pass filter
is similar to a half wave rectified sine wave. This signal is monitored
by the Overmodulation Detector (located on the Modulation Drive) which
is a peak detector circuit. If the output waveform from the low pass
filter exceeds 1 volt peak, the Overmodulation Detector is triggered.

w



https://www.manualsplus.com/

Model 8663A

AM_IN
(FRONT PANEL} D

FM_IN
(FRONT PANEL.)

AUX FM IN
(REAR PANEL}

FM
LO 120 wWHz
FM LOOP |

16

0
MHz REFERENCE
NAL

INTERNAL MODULATION SIGNAL

P/0
MODULATION
DRIVE

4

Y
I'd

P/0 AlIAS

o AM
DRIVE

EXTERNAL AM__

EXTERNAL FM.

P/O
MDDULIATEION
DRIV 42

P/C AlIAS

MODULATION

- SIGNAL LEVEL
STATUS
FM LOOP ENABLE

FM SIGNAL

7

LOOP MIXER

=t FM PHASE

DETECTOR

38
AllA4

FM_LOOP 43

ERROR

T AND_AUX FM
SWITCH DRIVE

100 KHz
PLL
REFERENCE

P/C YMO

39

P/0 AtlAl

P/0 YMC

P/Q AlLIAI

40

|-t
YMO SGUARE
——= WAVE

YOLTAGE

FM LOOP
N DIVIDER DRIVE
o _—

st e

- VMO QLT
(REAR PANEL)

AllA4 FM PHASE DETECTOR

FM_LOOP
N-DJY IDER-—Hm
DRIYE

|
|
FM LOOP

[ 1 OMH2)
REFEREMCE ™
SIGNAL

FM LOOP
ENABLE

s FM LDOP #i400 (N} ———

-_“-IPRE;CIgLER}--’l M |".| o I--

TRIGGER
AMPLIFIER

+100
REFERENCE

(FM-AC)

LOOP
ENABLE
CONTROL

FM LOGP
PHASE
DETECTOR

i)

INTEGRATOR

OVERMODULATION
= S EGNAL

FM_LOOP
ERROR
VOLTAGE

Figure 8-603. Al1A4 FM Phase Detector Block Diagrams



https://www.manualsplus.com/

Model 8663A

Service
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Figure 8-604. A11A4 FM Phase Detector Component Locator
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CHANGES

On the schematic:

& Bullet "I" FM LOOP ENABLE (FM-AC) FROM MODULA -
TION DRIVE - In the lower left portion of the schematic,
change the line label of bullet "I" from "TTL HIGH-ENABLE"
to “Special Levels, +9V=Enable, -19V=Disable",

5538
-604.1
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NOTES

OUTPUT I. REFER 70 TABLE 8-102 FOR SCHEMATIC
14 MHZJ;M DIAGRAM NOTES.

TEST JaACK 2. TROUBLESHOOTING VALUES ARE TYPICAL.
THEY ARE ACTUAL MEASURED VALUES.
YOUR WEASUREMENTS MAY BE SLIGHTLY
DIFFERTNT THAN WHAT IS SHOWN,
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CHANGES

On the schematic:

® AllAIU28 - In the Table of Transistor and Integrated Circuit
Part Numbers, change the part number of U28 to 1826-0785.

® AllAIQ] - Add QI, 1854-0477 to the Table of Transistor
and Integrated Circuit Part Numbers.

On the A11A1 schematic

s AllAIU26 - Move the low-level-active polarity indicator
(trizngle) from U226 pin & to Ulé pin 6.

On the Component Locator:

® AllAIC13 - On the compunent locator, change R13 to C13,
between R.15 and R10
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I, REFER TO TABLE B-102 FOR SCHEMA. ..
DIAGRAM NOTES.

2. TROUBLESHOOTING VALUES ARE TYPICAL.
THEY ARE ACTUAL MEASURED VALUES
YOUR MEASUREMENTS MAY BE SLIGHTLY
DIFFERENT THAN WHAT IS SHOWN.

3. INDICATED SHIELD 15 A PRINTED {IRCUIT
TRACE .

P/O Al

PO pso  OUT OF LDEK
XAFIAI Ws5 INDICATOR

STATUS 70 DCU
YMO _ERROR
—>30 > 3 >{—Lc ez

L.DGIC LEVELS
TTL
HIGH y+2¥
LOW <HDLBY
< I5 MORE NEG.THAN
REFERENCE DESIGNATIONS > IS MORE POS.THAMN
NG PREFIX Al1AB OPEN |  HIGH
GROUND | LOW

¥ 84,85 Js,9
XAL 1AL

AllAl

INTEGRATED CIRCUIT
VOLTAGH
GROUND CDNNECTIDNS

REFERENCE PIN
DESIGNATIONS NUMBERS

TRANSISTOR AND Uiz, 15,21 +5v - 14
INTEGRATED CIRCUIT 26,27 <7 -
PART NUMBERS

REFERENCE PART ui4 +5v -~ 20
DESIGMATIONS | NUMBERS AvARRCINT

[854-0810 -
ALIAIUI (854-0477 22 +%V ;5

ToP VvICW 1826-0873 }
18201 | 44
1820~ 1858

PHASE LOCKED
LOOP SIGNAL

40

mmlu 13,1518, CIRCUIT
21,85,07" BOARD

1826 ~0547 TOP VIEW TOP VIEW

oV his 1o

P/0 Al |A6 KEYXO
MIAFUE 5 10 CIRCUIT o]

P/O 2-25 BOARD o

XAII 1A1 T E TOP VIEW o

—t NC Ql6 o

TO

AllALUIS

: ALIAIUT, 14 cggggéT
TOP VIEW TOP VIEW

e 0 20

o 20

x
b
do

VMO OFF
(£ P»ao

aoaoopnoannn
UUOUOIrO0oTH
CoO0Q0QO000

0O00CO0OQOCQCO

SERVICE SHEET 39
P/O A11A1
Figure 8-608. P/O A11A1 Variable Modulation

Oscillator Schematic
8-609/610

)
o



https://www.manualsplus.com/

Mode] 8663A

INTERNAL MGOULATION

o M
DRIVE

PO
MCDULATION
DRIVE EXTERNAL A

AM N
{FRONT PANEL)

FM IN r-—
{FRONYT PANEL)

AUK FM [N
{REAR PANEL) >

FM LODP MIXER

EXTERNAL, F|

4|

P/0
MORULATION
DRIVE

PIO Al IAS

gODULATION

IGNAL LEVEL
STATUS

PiO AIIAS
__FM_SIGNAL

100 KHz
REFERENCE

F/0 ¥NOD

39
PIO ALIAG

P/0 VMO -—
- W

L 120 wHz

Fu LOOP 10
MHz REFERENGE
SIGNAL

fW_LOOP

FM_PHASE
DETECTOR | E

¥
38
AliA4

RROR
OLTAGE

Fi_LDOP
N DIVIDER DRIVE

-

o FM LDOP ENABLE
AND AUX FM
SWITCH DRIVE

YHO SQUARE
AVE

40
VMe OUT
Pro atial ke e R aANEL )

MODULATION
FREQUENCY

P/O Al 1Al VARIABLE

MODULAT ION_OSCILLATOR

RA
SELECT
CONTROLS

PHASE LOCKED
LOOP SIGNAL

2

&

AN

SINE VALUE

O

AQORESS
COUNTER

CLOCK
SELECTOR

SINE GENERATOR
GITAL=TO=-ANALOG
CONVERTER

CURRENT -
TO-VOLTAGE
CONVERTER

100 wHz LOW-
PASS FILTER

'O KHZ RL O
PASS FILT

32 kHz LOW-
PASS FILTER

P
o —

IMTERNAL
MODULATION
SIGNAL

S

100 Hz LDW-
PASS FILTER

1000 Hr LOW-
PASS FILTER

QUTPUT
BULTIPLEXER

BUFFER
AMPI IF IERS

MO
out
{REAR PANEL )

40
P/O ALIAI

Figure 8-609. P/O Al11A1 Variable Modulation Oscillator Block Diagrams



https://www.manualsplus.com/

Model 8663A

=+
=

m
=2

o bry-0 o 9¥Y-0
L2300

: G

n o090 n [

~ =~ @ [ e

=) 2 c
[PJO—0 OBV O——O

o 194—0 O— 0SY¥—0 O— OPY—O @

R R [

o"=0 =g o-2f=g

vza, . 2b3 o£82, o823,

[ s—)

050
0,
o0

YE]
CEIC 5 an— o

PED O£+ 00

o 1SY-¢
o—B¥d-c O- 090 953y o [94-0

o ¥gd-0 o898

oO— g —0 00— g¥)—0

Figure 8-610. P/O AlIAI Variable Modulation Oscillator Component Locator



https://www.manualsplus.com/

. 5
\‘T'ua, g-vif  SAE S P/O Al (A8 MODULATION AliAl VARIABLE MODULATION OSCIL
MOTHERBOARD (08663-60320)

MODUL AT ION P/O

A .
FROM DCU == i

55— ||,

PHASE LOCKED
LOQP SIGNAL

39 [0

”‘4 1,62 =9,+1]
+5Y —-Tb'CS =0,—1]
ENI s
+l =9, +i
0]
eNTR [

TE a3

I el

() 2/

i3 232~

SINE~VALUE ROM
/ ADDRESS COUNTER

VMO _OFF 1,62 =6,+1 |\ 13
39 r?__> c3 =Q'...§—|
ENI |5i2
+ =9,+1| |12
- =0,~1

enfn [
/3

30 gF|F) 2

3 23

3D (FqF) 2/3

13y 23

P/O AlIAS

VMO SQUARE P/0
WAVE ENABLE YATIAI
FROM DCU I

55 W P»- :

SERIAL PREFIX: 2234A



https://www.manualsplus.com/

o 3o skt a.%a’

_ATION OSCILLATOR (08663-6032))

pose——e. ADDRESS COUNTER
CLOCK SELECTOR ~

ARBE 14
ARP| 2

1,62 =9,+1] = +100 10
w0, -1 - o
us Xi 12
=9 | | 12 ]
=0,-1
I I5

o
] cnTR

‘3D (F|F) 2/3

D {5y 2/3

o {f 23

30 (FgF] 2/3 3

3INE-VALUE ROM
4DDRESS COLNTER ~

=,62 #8,+1 |\ I3
23 =g,
NI uwzé ' /— SINE-VALUE LOOK UP TABLE m———
. 9,4

=0, - :?

1o

CNTR , AZ

FF A3
I

(i) 2/3 Ad

& 2 (A5 5]

{5 203

(FEF; 2/3

ROM
(3 STATE}

¥MD_SQUARE WAVE



https://www.manualsplus.com/

o "“ﬁg/ A’_—*_lpl ( 5[\_}{:_ I egj’

Z
2

SINE WAVE GENERATOR
/ DIGITAL-TO-ANALOG CONVERTER

+20V

SINE-VALUE
v DATA LATCH e

R42 &
5620 3

[
— Gl
L,
N ur
ic2 R48
1000

FF

FF

FF

FF

FF

FF

FF VREF (-} VEE GND

( R4 16 27 2
FF gar *»
t—wﬂ-

32.0-99.9 KHz LOW-PASS FILTER

FLATNESS
32-100 KHz 9

FLATNESS

10-32 KHz 9

-
¥

R40 R46
13.56k 10,36k

s/ 1.01-9.99 KHz LOW-PASS FILTER ———

9

R47 B

BBIO 10 . ulgc
e X \/
270

’ 6 €30 —— 10.0Hz-98.9Hz L{

5?? P —— . 100~1.00 KHZ LOW-PASS FILTER ———\ l
AY

13 RE6 R6T
RE3 14 7500 6810 g

REG - ‘ >
12,1k 12,1k 2 uteo Y- ot
. €36 L \1/ 0.0274 g

2700p g c3r
56008

(Y



https://www.manualsplus.com/

IRRENY TD
IE CONYERTER v

20V

MFSET RIS
38.3x

CW' LRra

FOOK

—— OUTPUT MULTIPLEXER —————

2 320 KHz REFER

! DESIGNA

ARGE 16 BUFFER uji
ARE1 |6 = AMPLIF IR —y

120V
+5v

y

m[&“ hlm

;

|

o |~

y

i

FLATNESS
32-100 KHz E
-

R8O oW RE4
] 250 . 8090
. RE2

C4l
500 2509

ola|=

FLATNESS

10=32 KHz
2 |,

3180 3l PID
o XAllAal
REZ  C42

1000 250p 6 1. N

——— BUFFER AMPLIFIER ———\

Wwad DUT o

== 10.0HZ-88.8Hz LOW-PASS FILTER ——wmmemmmmny

13

14

RE6
7{290

Y



https://www.manualsplus.com/

g gl
3 !
ik 59

1 20¥

RIS
38, 3h

MFSET

RT4
100k

BUFFER
— AMPLIFIFR ——=
120V

|+ REFER TO TABLE 8-i02 FOR SCHEMATIC

DIAGRAM NOTES.

2. TROUBLESHOOTING VALUES ARE TYPICAL.
THEY ARE ACTUAL MEASURED VALUES.
YOUR MEASUREMENTS MAY BE SLIGHTLY
DIFFERENT THAN WHAT IS5 SHOWN.

REFERENCE DESIGNATIONS

LOGIC LEVELS

24

NO PREFIX

AllAG

TTL

]
W
]
m]
]
]
-
m!
r
-
»
[
-
3

Ao OONOO0AMAN —As

™

w47,52,84,B5
Jg

Al AL

C23-47

R3B-TT

ui=5,7-12,
i7.18,20]

J2,7.8,9

XAITAI

HIGH

2.0V

Low

<+0.BY

=
b )

nc

< IS MORE
> IS MORE

NEG. THAN
POS. THAN

o %%
e
m-- |

OPEN

HIGH

GROUND

Low

TRANSISTOR AND
INTEGRATED CIRCUIT
PART NUMBERS

REFERENCE
DESIGNATIONS

PART
NUMBERS

INTEGRATED CIRCUIT
VOLTAGE AND
GROUND CONMNECTIONS

T =~

anmpnooonf —A——
w

1826-0488
1826-0188
13201244
182012749

i826-071
08663-80004
1820~ 144
1926-0608
1826-0753
1820-1201

REFERENCE
DESIGNATIONS

PIN
NUMBERS

o
p=3
=)

AllAILS,S
ToP_VIEW

1 g el

g |
40

P/O Al lAE

=l
= N KEYAO

1S

CIACUIT
BOARD
TOP

Q
40

u3-g, 11,12

uz

uio

+5V -

+5V ~
v -
+3v -

v -

|16

20
10

24
12

14

o [B=
T

N
o

OANNOONGOAOn -
[
ToooQgoooog =

P/O
XAITAL

INTERNAL M
SIGNAL T

ODULATEON

0 MODULATION DRIVE

AND_PHASE MODULATION INPUT

14

[RREEREEEEERRNR 2

OOnoNOna —->
[1:]

~

J9

Moo OUT

|
I
I
!
|
|
|
1
|
I
I
H
L
!
I
i
i
!
b
i
§

N

SERVICE SHEET

I
": < [ vmo ouT
|

(REAR PANEL)

YMO SQUARE WAVE
TO_QUTPUT SECTION

[ C P37

KEY-¥O

=
i

=
oo

CIRCUIT BOARD
TOP VIEW

g o24

[eNeNeRe RN ReNeNoNe)
oCCO00QO0QQOOO

80 0O%®

CIRCULT
BOARD
TOP VIEW

Q20
Q

C000000C0
CoOQQO0OCO

=

CIRCUIT
BOARD
TGP VIEW
g ol4
KEYHO
o
o}
Q
O
70

P/O A11A1

40

Figure 8-611. P/O A11A1 Variable Modulation

Oscillator Schematic

8-613/614



https://www.manualsplus.com/

Model 8663A Service

INTERNAL MODULATION SIGNAL

P/O AM
MODULATION = DRIVE
A IN DRIVE EXTERNAL A B/D MOBULAT 10N
(FRONT PANEL) -8 MODULAT ION SIGNAL LEVEL

EXTERNAL F DRIVE STATUS
42 FM LOOP ENASLE

FM IN N 4] P/O ALIAS AND AUX FM
(FRONT PANEL) “ P/0 Al IAS Y SWITCH DRIVE

FM _SIGNAL

- 100 KHz

PLL P70 VMO 570 WMo e
A RN REFERENCE
R PANEL) D>#— 1 39 40 |
VMO OUT
T o0 R PIO AlIAI P70 ALLAL -m— R R PANEL )

FM LOOP 10 g | Fu phase |EM.LOOP
MHz REFERENCE ERROR
SIGNAL DETECTOR | yoL TacE
38

Al A4 FM_LOOP
N EVIDER DRIVE

~—

YMO SQUARE
WAVE

P/O Al1A5 MODULATION DRIVE

W= EXTERMAL AM

AM IN
DC-10 Keiz MPLIFIER | INTERNAL/
AM LEVEL

(FRONT
PANEL } > AM SWITCH  fhrg1TAL-TO-

—] ANALOE CONVERTER AMZAME IO

1 OUTPUT SWITCH
! | AM INPUT DA

COUPL ING
SWITCH

AM
GROUND SWITCH

AM AND
Fi¢ MODE
AND LEvEL !
CONTROLS |

e,

INTERNAL
MODULAT LON
SIGNAL

10

FM LEVEL
DIGITAL-TO-
| TR ANALOG CONVERTER

| COUPLING

FM IN —o
DC-100 KHz SWITCH ! O/
(FRONT
PANEL }
- ' 134

!
" INTERNAL / I i /FMs 10

EXTERNAL >
FM SHITCH QUTPUT SWITCH

FM_INPUT
AMPLIFIER

W EXTERNAL FM

41
PO AlIAS

Figure 8-612. P/O A11A5 Modulation Drive Block Diagrams



https://www.manualsplus.com/

Model 83663A

ob—

[}
o=
[l L) o0 913

oSy o O——0 o 240 O0— SEH-—O

ooO—Y ogido OSHoO
C 61y ® 0 04 o-£24—0 o p2¥-0

oLldo)y 0—o o

oEdI 0o 0o O—0
6] o—0

O

L
=

@

o <O

WHDOM

‘©

@

o o DEdO

o= 524 o -
G BZ¥ © o gzu—o

o00id ogpy

o0
o—0

-
=

I

&
L 4
wr
S

¢
<k
o

o
o
e
o
i)
o

Q

ue | 400FCRZ ©

Figure 8-613. P/0O All1AS Modulation Drive Component Locator

@o—-———o
176 @—1 —n c\,“/oé)c”b @



https://www.manualsplus.com/

Model 8663A

Service

CHANGES

On the AT1A 3 schematic:

* AlJAIR] - R isincorrectly shown cannected between output
pin 6 of Ul and ground. R1 should be connected between
inverting input, Ul pin 2, and ground.

e Al1AIR2 -~ R2 is incorrectly shown connected between output
pin 6 of U2 and ground. R2 should be connected between
inverting input, U2 pin 2, and ground.

® AlIAIR29 R30 - Change the value of R29 to 90.9 chms.
Change the value of R30 to 10 ohms.

On the A11AS5 ¢component locator:
® AllASCRE - Delete CRSE.
On the A11AS schematic:
® AlIASCR8& ~ Delete CRA.
On the A2A2 compenent logator:
* A2A2CRS5 - Delete CRS.
On the AZA2 schematic:

* AZAICRS ~ Delete CRS.
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Model 3663A Service
CHANGES

On the A11A35 schematic:

# The output line U%B pin 7 is incorrectly labeled FM LOOP
ENABLE. Change the label to AUXILIARY FM SWITCH
DRIVE.

On the A11AS5 schematic

® AlIASR36 -~ Change the value of R36 to 1,33k

® AlLASU9 - In the Table of Transistor and Integrated Circuit
Part Numbers, change the part number of U9 to 1826-07353,

5542
8-620.1
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SERVICE SHEET M43
AllA2 FM VCO

REFERENCE BLOCK DIAGRAM 7
Table 4-1. Recommended Performance Tests
After Adjustments or Repairs
Table 5-2. Post-Repalir Adjustment Procedures

PRINCIPLES OF OPERATION
General

The FM VCO (AllAZ) generates the freguency modulated 20 MHz signal.
The FM sighal is generated by applying the modulation signal to the
varactor diode that forms part of the oscillator's tank circuit. The
FM VCO has two primary outputs. One is the 140 MHz VCO output which
is used to lock the loop and the other output is the frequency
modulated 20 MHz signal. The 20 MHz FM signal is developed by
heterodyning the 140 MHz VCO ocutput wiivh the 120 MHz signal from the
Reference Section. The primary inputs are the modulation sighals and
the FM Loop Error Voltage which is used to lock the loop.

140 MHz Voltage Controlled Butler Oscillator (VCO)

Ql, Q2 and associated components form the 140 MHz Voltage Controlled
Oscillator. @1 is a common-gate FET amplifier with the tank circuit
located in its drain circuit. The signal developed in the tank
circuit is coupled to the gate of Q2 by C13. @2 acts as a source
follower in the feedback circuit, providing a high impedance at its
gate and a low output impedance at its drain. Q2 amplifies the
feedback signal and feeds the signal back to Q1 to sustain
oscillation.

The 140 MHz VCO is both frequency modulated and phase locked by
varying the reverse-bias voltage across the varactor diede. An
inerease in the reverse-bias voltage reduces the junetion
capacitance, which increases the resonant frequency of the tank
circuit. This causes the VCO to oscillate at a higher fredquency.
When the FM Loop is phase locked the center frequency is always 140
MH=z.

Gain Limiting and Mixer Circuit

e 140 MHz signal developed across the tank is coupled to Limiter,
Ul. The Limiter acts as a buffer amplifier for the V(0O and provides
a constant level output. One output from the Limiter is used to
phase lock the loop. The other output is applied to the RF port of
the double balanced mixer, U2. The Mixer heterodynes the 140 MHz VCO
cutput with the 120 MHz signal to produce the 20 MHz FM signal.
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Shaping Network and Shaping Network Bias

Due to the nonlinear tuning characteristic of the varactor diode and
the large amount of shunt capacity used in the resonant cirecuit, a
Shaping Network is required. The Shaping Network conditions the
modulation signal applied to the varactor to ensure that the
frequency change is linear with the applied voltage.

The Shaping Network consist of a ladder of diodes that are reverse
biased, in seqQuence, at a voltage higher than the reverse bias on the
dicde previous to it. As the input signal level increases (negative
direction) the diodes successively become forward biased, in
sequence, and present a lower impedance to the input signal.

The Shaping Network Bias circuit acts as a voltage supply for the
resistor-diode network and for Q3. The blas veltage is about +14.1

Vde.

Voltage to Current Converter

The various input signals (the FM Loop Error Voltage, DC Offset and
the modulating signals) are summed at the emitter of Q5. Q5 operates
in a common-base mode with the inputs applied at its emitter. The
base 18 biased one diode drop above ground, therefore the voltage at
the emitter is approximately zero volts.

Loop and Aux FM Switch

Q6 and Q7 are JFETs used as analog switches. The FM Loop Enable and
the Aux FM Switch Drive lines are the control lines that drive the
JFET switches either ON or OFF. To maintain the JFET switches in the
ON state, the control lines are biased to approximately +9 Vde., This
reverse biases both diocdes, CRl and CR2, and the gates are
essentially left floating. To turn the JFET switches OFF, the
control lines are biased to approximately -19 Vde. This voltage
forward biases both diodes, and clamps the gates at a negative
voltage. This negative voltage at the gates effectively pinches off
the JFETs (OFF state).

Loop switech, Q6, is used to disable the FM Loop Error Voltage. The
Aux FM switch, @7, isolates the modulation signal from the Aux FM
Input.

Phase Lock Detector

The Phasze Lock Detector consists of two comparators that form a
window comparator circuit. This circuit determines if the FM Loop
Error Voltage lies between two preset voltage limits (the window).
Ri41, RA42, and RU3I form a voltage divider that establishes the upper
and lower voltage limits. The upper and lower voltage limits, +1.39
Vde and -1.34 Vde respectively, are applied to the inverting input of
comparator U3A and U3B. When the error voltage is within the veltage
window, indicating the FM Loop is phase locked, the output from the

8-624
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comparators will remain high. If the error voltage lies outside the
voltage window, one of the comparators will go low, turning the Qut
of Lock Indicator on.

TROUBLESHOOTING

If any components in the 140 MHz Voltage Controlled Butler
Oscillators fail, the Al11A2 assembly may have to be replaced.
Resistors R21-R2l4 are selected te matech the characteristics of the
oscillator. Changing a component in the oscillator could change the
characteristics enough to require new selected resistors. The
selection process requires a special test fixture and is very time
consuming; therefore, it cannot be done in the field.

To determine whether or not a new assembly is needed, replace the
defective conponent and measure FM distortion with 100 kHz deviation.
If FM distortion is within the specifications listed in Table 1-1,
the repair is successful. However, if FM is not within the
specifications, the assembly will have to be replaced. The varactor
diode, CR9, is the most critical component.

8-625/626
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Figure 8-619. A11A2 FM Loop Voltage Controlled Oscillator Component Locator
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CHANGES

All Serial Prefixes On the A11A2 schematic:

+« A11AZR4", R7" - Change the value of R4* to 5.62k. Change the value of R7*
to 5.11k.

All Serial Prefixes Onthe A11A2 Schematic:

+ R7" - Change the value of R7* t0 4.22k.

rev.01.JULS1
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NOTES

t. REFER TO TABLE 8-102 FDR SCHEWATIC

j Fbad DIAGRAM NOTES.
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7 THEY ARE ACTUAL MEASURED VALUES.
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DIFFERENT THAN WHAT IS SHOWN.
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ARE SELECTED IN TEST. THE VALUES
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CHANGES

On the A11A3 schematic:

 Al1A3U3 - On the U3 symbol, reverse the "+ and ¥-" symbols
at the inputs. Pin 3 should be inverting {~} and pin 2 should be
non-inverting (+).
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Model 8663A

Service

CHANGES

On the schematic:

@

W1 [(W19), - In the upper left portion of the schematic, change
the W1 to W19

W2 - Label the -10V line connecting A4A4A3 and P/O
AdAGAT W2

W3 - Label the +20V line connecting A4A4A3 and P/O
AdAdA2 W3

W4 - Label the -10V line connecting P/O A4A4A2 and
AdAadAd W4,

W35 - Label the +20V line comnecting P/Q A4A4A2 and
AdAdA4 WS,

W6 =~ Label the coaxial cable connecting A4A4A3 and
AdAadal (associated with E1-4) W6,

W7 - Label the INPUT BYPASS SEL line connecting A4A4A3
and A4A4A1 W7

W38 - Label the +20V line connecting A4A4A3 and AdA4Al
W3,

W9 - Label the +5V line connecting A4A4A3 and P/O
AdA4ADL WY

W10 - Label the -10V line connecting A4A4A3 and A4A4Al
wib.

W12 - Label the OUTPUT BYPASS SEL 1 line connecting
AdAadAS and AJA4AL W12

AdAdAS and A4A4A6 W3

W14 - Label +20V line connecting A4A4AS5 and A4Ad4A6
wid.

ASASAG (aszociated with E5-8) W15

W6 - Label the coaxial cable connecting A4A4FL7 and
AdAdAE W16

W17 - Label the line connecting A4A4A2 and A4A4FL7
W17,

W20 - Label the line connecting A4A4A1Z2 to A4A4A2Z])
w2o.
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Service

Model 8663A
CHANGES

AdA4A4 component locator:

® Ad4A4A4 - Use the new component locator "P/O Figure 8-625.
Ad4A4 Phase Modulator Component Locator (2 of 2) (2323A)"
on page 8-638.3.

On the A4A4A4 schematic:

* A4A4A4R1I0, R11 - Add an asterisk (*) to R10 and R11 to
indicate a factory selected component.

AdA4A2 A4A4A3 and A4dA4AS5 component locators:

® A4A4A2 Ad4A4A3 A4A4AS - Use the component locators
"A4A4A2 A4A4A3 and A4A4AS5 Component Location Dia-
grams (2535A) on page 8-638.4,

AdA4AD schematic:

® A4A4A2 - Use the A4A4A2 schematic "P/O Figure 8-626.
A4A4A2 Schematic (2535A)" on page &-638.5.

AdA4A7 schematic:

® A4A4A3 ~ Use the A4A4A3 schematic "P/O Figure 8-626.
AdA4AT Schematic (2535A)" on page 8~-638.5.

A4A4A5 schematic:

& A4A4AS - Use the A4A4AS5 schematic "P/O Figure £-626,
A4A4A5 Schematic (2535A)" on page B-638.6.

On the A4A4A6 component locator:

® A4A4AG6CT (R5) - Change R5 to C7.

On the A4A4A6 schematic:
® A4A4AGCSHE - Change the value of C6 {o 4.7p.

* A4A4CT (RS) - Replace R5 with a capacitor, C7 (4.7p)
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A4A4A2, A4A4A3, and A4A4AS5 Component Location Diagrams (25854)
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CHANGES

On the A2A7 schematic:
® A2A7CY - Change the value of C9 to 2.2u.
® A2A7R15 - Change the value of R15to 121k,
On the A2A7 component locator:
® A2ATC12 - Add chip capacitor C12. Cl12 iz added to the
circuit side of the board, soldered in paraliel with pins 4 and 5
of U4, (Use a dotted ontline to indicate that this component is
on the circuit side of the board.)

On the A2A7 schematic:

@ AJATCI12 - Add capacitor €12 (22p) in parallel with Y! and
pins 4 and 5 of U4
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Model 8663A Service
CHANGES

A2A8 component locator:

o AJA8 - Use the component locator "Figure 8-708. A2AR
RAM/ROM Component Locator {2537A)" on page 8-710.3.

A2A8 schematic:

@ A2A8 - Use the schematic "Figure 8-709. A2AR RAM/ROM
Schematic (2537A)" on page 8-710.5
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NOTES

I. REFER 7O TABLE B8~1{02 FOR SCHEMATIC
DIAGRAM NOTES,
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NOTES
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Model 8663A Service
CHANGES

On the A2A3 schematic:

® AJA3 - Modify the schematic as shown in the partial
schematic "P/O Figure 8-718. Peripheral RAM Schematic" on
page 8-722.3.
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Model 8663A

Figure 8-735. P/O A2A2 Sweep Assembly Component Locator
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