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RCA CORPORATION | NEW YOWK. WY | KLV CODE IDENT

49671 PL 8670597

CAMDEN  buawv

so: ".:;Qo.’;: DA._::,NO;”, 3 IBENT uom’rt::n?; NO. SPECIFICATION Nz::é:f:xi
X 8670597 CABLE ASSEMBLY
X 8551439 ASSEMBLY STANDARDS
X 2020319 . SPEC.MFG. (SOLDER & ASSY.)
X 2020674 ' SPECIFICAT 10N, MANUFACTUR | NG
AR SN638S | SOLDER |
AR 2010811-2 | TAPE, LACING
AR 2010703-16 | TAPE, INSULATING
AR 2010744=-178 , COAX, RG-178/V
AR 8524924=1 CABLE, 2 CONDUCTOR (SHLD)
AR 999129-90 WIRE .
AR 999129-92 . ‘WIRE
AR 999129-99 | WIRE
AR 999129-923 o WIRE
AR - 999129-928 | WIRE
1 Fl ZG 6E1717-26S0 CONNECTOR, PLUG
1 p2 ZG 6E1511-98PA CONNECTOR, PLUG
1 | 1P3 | z6 6e1717-26's€ | CONNECTOR, PLUG -
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RFI GOVERS

NOTE I. ALL LGRU SUBASSEMBLIES ARE _t _L .t
PACKAGED IN CLOSED CASES WITH I I I

-

2. ALL SIGNALS ARE CARRIED BY COAX uLsP oLSP
OR SHIELDED CABLE.




TRIPLEXER

REJECTION CHARACTERISTICS
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®
“c" - 1CRU BMI PROTECTION -

® ALL SUBASSEMBLIES ARE PACKAGED IN CLOSED CASES WITH RFI COVERS.

ALL SIGNALS ARE CARRIED BY COAX OR SHIELDED CAHLE,
HIGH FREQUENCY EMI FELTERS ARE PROVIDED ON CRITICAL LCRU INPUT LINES,

LOW FREQUENCY FILTERS ARE PROVIDED ON DC/DC CONVERTER INPUT/OUTPUT CIRCUITS.
ALL LCRU SUBASSEMBLY POWER LINES INCLUEE RF BYPASS DECOUPLING.

ANTENNA CONDUCTED FILTERS HAVE BEEN INCORPORATED IN TRANSMITTER OUTPUT
CIRCUIT FOR S=-BAND AND VHF TRANSMITTERS,

FRONT-END REJECTION FILTERING IS PROVIDED IN VHF AND S-BAND RECEIVERS,

S-BAND DIPLEXER AND VHF TRIPLEXER PROVIDE ADDITIONAL FRONT-END REJECTION
FOR RECEIVERS AND ADDITIONAL ATTENUATION OF ANTENNA CONDUCTED SPURIOUS
EMANATION FROM TRANSMITTERS,

LERU LRV GROUNDING SCHEME PREVENTS GROUND LOOPS AND PROVIDES ISOLATION FROMM
LRV POWER GQMMON TO SHIELD RFI VOLTAGES BY REFERENCING ALL SIGNALS TO LRV SUPFPLY,



' - LEV{ AFFECTED ICD ‘ REV IRN NO. ' IRN REV. SHEET

h—d
LRV-12

13407391
i DESCRIPTION:

2. On Sheet 21 of the ICD add the following paragraph!

“4.3.3 LRV/LCRU Electrical Interface

The electrical inter{ace between the LRV and LCRU shall be in accordance
with the following requirements:

a. Flectrical interface between the LRV and LCRU shall be at the LRV
auxiliary connector.

b. Source impedance at the LRV auxiliary connector shall be 0.4 ohms
maxinum, shunted by 500 micro-forads plus or minus 20 percent.

c. Power bus at the LRV auxiliary connector shall consist of two pairs
of number 20 wire (two plus and two comon).

d. LRV puwer gystem shall incorporate a single point ground.at the
battery common.

‘ e. LCRU power drafn shall not exceed 150 vatta and not more than )6
amperes penk sawtooth current at a minlmum rate of 17 Kilz,"

3. On Sheet 20 oi the 1CD revise auxiliary connector pin functiona as shown tolow:
MSC * [msic #

‘ * STOWE
+36 VD, ————{ B Sionn
+36 V¢ —— C 0! |
Chassis Ground———— D 6LRV *
Return — F --
Return ——————{ A . RECEPTACLE *
* IRN Ref. Only PLUG *‘ ZGOL1511-98SA

4. On Sheet 20 of the ICD add receptacle and plug part numbers as shown above.
5. On Shcet 21 revige Paragraph 4.4 to read:

4.4 h]ectrundrnctl( Interference

The LRV and mtowed nayload shall be deafgned such that no electronagnetic
futcrference (EML) {s produced by componcute, subsystem, or the vehlcle
ar a whole which wil]l adversely aftect the operation of components or
subsyetem of the LRV or stowed payload. The LRV shall coaply with the
Conducted iIntervfervence requivements of HSC/IESD 19-3A ot the Lurv/enu
interfuce. The LRV shall also satisfy the requiremeats of MIL-E-06051D.'




AFFECTED ICD T IPN
. V. NO. REV, F 2. TRACKING IDENTIFIZR KJ. NO." 4. SHLCY V1 OF 2
13407391 1 ] ' 5. PANEL AFFECTED
7. PROGRAM CODE 6. LEVEL b Mechantcal
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Consequence
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LCRU/TELEVISION' INTERFACE

‘' e CAMERA VIDEO OUTPUT CHARACTERISTICS
o LCRU VIDEO RESPONSE
o CAMERA TO LCRU VIDEO COUPLING
e CAMERA TO LCRU fo MATCHING
e POWER SOURCE, LCRU/CAMERA OR LCRU/GCTA.
e UPLINK COMMANDS
e POWER SWITCHING, REMOTE TV

© "Y" CABLE, LCRU TO LRV AND GCTA.
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RGA TV / EXT POWER INTERFACE

CONNECTOR

J3 ZGOEIT 17-26 PD
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70 KHz CONTROL TO TV CAMERA
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LCRU/TV SWITCHING INTERFACE
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LCRU/TV INTERFACE BASELINE DESIGN
® RCA PROVIDiES "Y" INTERFACE CABLE TO HANDLE, VIDEO AND COMMAND SIGNALS
AND DC POWER.
e LCRU PROVIDES 70KHz COMMAND SUBCA (RIER,
e LCRU DESIGN INCLUDES DC COUPLING OF VIDEO LIN©S BETWEEN LORU AND QGOTA.
® LCRU DESIGN BASED ON PRE-EMPHASIZED VIDEO INPUT SIGNAL.

e LCRU TO PROVIDE 29 VDC POWER TO CAMERA/GCTA.

&/~ 7

e GCTA TO PROVIDE 29 VDC POWER TO LCRU FOR REMOTE TV.
e LCRU DESIGN FOR COLOR CAMERA ONLY.

e LCRU PREMODULATION MIXER SETS MODULATION INDICZS OF BASEBAND VIDZO

AND 1,25 MHz SUBCARRIER.
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RGA

LCRU TV MIXER

Vry =1.62V P-P @ 100 KHz
Vry =1.82V P-P @ 2 MHz

Tv CAMERA

Ro .25 MHz VCO
3V P-P (~)
+5% ﬁ"%‘w” ) l
>
§RS=535
INTO 46.3 OHMS / 2.3 MHz/V *I10%
( ; VIN XMTR SENSITIVITY
J\ NN
/77
§ | RIN
Rp=46.3 3 100 OHMS
1 +10%
v

ASSUME CURRENT GEN.

2 MHz CASE:

Iry*gos =39.3 ma P-P NOM

Ity —9% =35.76 ma

Ity +9% = 42.84 ma

DEV (1.25 MHz)= +275 KH2z

DEV (TV)=%1.7 MHz (AT 2 MH2)



LCRU/GCTA FUNCTIONS

NOTE:

ALL BLOCKS SHOWN ARE
WITHIN CAMERA OR GCTA.

AZIMUTH
AMP/SERVO

ELEVATION
AMP/SERVO

OKHs 70KHs COMMAND

D {

\ e——————

L 8.c. O—> FREQUENCY 3

N DISCRIM. DECODER

v

ZOOM
AMP/SERVO

IRIS
AMP/SERVO

VIDEO

AUTOMATIC LIGHT
CONTROL

TP O-

A

29 _ -

TELEVISION
CAMERA

A

+29VDC O : <

XMTR
ON-OFF SWITCH




LCRU INTERFACE CHARACTERISTICS POWER OUTPUT

e 29 VOLTS + 4 VOLTS DC

e LOAD: 23 WATTS MAXIMUM

e SOURCE IMPEDANCE = 2.0 OHMS MAXIMUM

® SHUNT CAPACITANCE = TBD uf

e LINE NOISE:

/2-7

LOAD = 8 WATTS MINIMUM

NOISE = 0.2 VOLTS RMS MAXIMUM, 5 Hz to 20 KHz
0.1 VOLTS RMS MAXIMUM, 21 KHz to 100 Hz

e LINE TRANSIENTS:

TBD BUT ANTICIPATED TO BE WITHIN TRANSIENT CONDUCTED
SUSCEPTIBILITY REQUIREMENTS OF IESD 19-3A.
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LCRU INTERFACE CHARACTERISTICS VIDEO SIGNAL

INPUT SIGNAL LEVEL: -0.75 TO +2.75 VOLTS

(3.5 VOLTS PEAK TO PEAK)

SOURCE IMPEDANCE: ESSENTIALLY INFINITE

INPUT IMPEDANCE: 46.3 OHMS PRESET BY DTV
VIDEO SIGNAL COUPLING: DIRECT COUPLING

INPUT SNR PEAK/RMS: 35 DB MINIMUM IN 2 MHz BW

INPUT SIGNAL PRE-EMPHASIS: NOMINAL 6 DB/OCTAVE, MINIMUM
BREAK POINT 0.25 MHz
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LCRU INTERFACE CHARACTERISTICS VIDEO TRANSMISSION (S-BAND)

e OVERALL FREQUENCY RESPONSE:
e LINEARITY:

e PEAK DEVIATION:

e CARRIER CENTER FREQUENCY:

e INPUT VOLTAGE FOR fo
e DEVIATION SENSE:

e EFFECTIVE RADIATED POWER:

+1 db, DC to 3 MHz
+3% BSL UP TO 2.5 MHz DEVIATION

1.7 MHz +4% REFERENCED AT INPUT SIGNAL
OF 0.1 MHz

2272.5 MHz +0.01% AT SET UP (VIA VIDEO/
SCO MIXER DTV'S)

+1.0 VDC
NEGATIVE

30.0 dbw MINIMUM
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© OUTPUT IMPEDANCE:
° OUTPUT LEVEL:

° FREQUENCY RESPONSE:

LCRU INTERFACE CHARACTERISTICS

COMMAND DATA SUBCARRIER OUTPUT
100 OHMS MAXIMUM, BALANCED AND ISOLATED
0.7 TO 10 VOLTS PEAK-TO-PEAK INTO A 10 KILOHMS RESISTIVE LOAD.

+ 1 db OVER 20 KHZ BANDWIDTH, REFERENCED TO 70 KHZ SUBCARRIER
CENTER FREQUENCY.

© SIGNAL-TO-NOISE RATIO: SNR (rms) OF SUBCARRIER 10 db MINIMUM in 60 TO 80 KHz

© INTERMODULATION

DISTORTION:.

BAND FOR TO KHZ AND 124 KHZ SUBCARRIERS DEVIATED 0.8 RADIANS

I.M. PRODUCTS GREATER THAN 30 db DOWN IN 60 TO 80 KHZ
BANRDWIDTH. (TWO TOME TEST OF NON-HARMONICALLY RELATED

TONES WITH COMPOSITE PEAK DEVIATION OF 1.6 RADIARS.



LCRU DESIGN BASELINE VS
FORTHCOMING ICD (SGB16101163)

© A CONFLICT EXISTS BETWEEN THE LCRU DESIGN BASELINE AND THE LCRU/GCTA ICD
READY FOR RELEASE.

® PIRST - OUTPUT LEVEL
LCRU DESIGNED FOR 3.5 VOLTS, NEW ICD STATES CAMERA TO DELIVER 1.0 VOLT.
RESULT - INADEQUATE DEVIATION OF LCRU S8-BAND CARRIER, +0.49 MHZ vs +1.7 Miz,
AND CONSIDERABLE REDUCTION IN SYSTEM MARGIN (ABOUT 12 db).

° POSSIBLE SOLUTIONS:

1. CAMERA IMPACT

CONFIGURE CAMERA WITH LOW LEVEL/HIGH LEVEL (1.0 V/3.5 V)
VIDEO OUTPUT SWITCH.

DISADVARTAGE: ADDITIONAL CREW PROCEDURAL TASK.

52-7

2. LCRU IMPACT

INCREASFE. FM TRANSMITTER MODULATION SENSITIVITY TO ACCOMMODATE 1.0 VOLT
VIDEO SIGRAL.

DISADVANTAGE: RISK OF DBEGRADING NOISE SUSCEPTIBILITY, INCREASE 1IN
INTERMODULATION DISTORTION, INCREASE IN INCIDENTAL FM,
DEGRADATION OF FREQUENCY STABILITY, AND INCREASES TOLERANCE
BUILD-UP IN SETTING CARRIER CENTER FREQUENCY.
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LCRU DESIGN BASELINE VS

FORTHCOMING ICD (SGB16101163) cont'd

© RECOMMENDED SOLUTION:

LCRU IMPACT - PROVIDE DC COUPLED VIDEO AMPLIFIER WITHIN LCRU TO ACCOMMODATE
THE DESIRED LOWER FM TRANSMITTER MODULATION SENSITIVITY.

PROBLEM - MOST LOGICAL LOCATION FOR VIDEO AMPLIFIER IS DOWNLINK SIGNAL PROCESSOR.
ADDITIONAL CIRCUITRY REQUIRE8S REDESIGN AND REPACKAGING OF SIGNAL

PROCESSOR AND NEGATIVE POWER SOURCE OF TIME SHARE SWITCH.

° 70 KHZ COMMAND SUBCARRIER

?22-7

LCRU DESIGN BASED ON 0.8 RADIANS DEVIATION OF BOTH THE 70 KHZ AND 124 KHZ SUBCARRIERS.
NEW ICD SPECIFIES 1.1 RADIANS DEVIATION FOR 30 KHZ AND 7O KHZ SUBCARRIERS DURING

COMBINED LM AND LCRU REMOTE TV OPERATIONS.

° LCRU IMPACT -
1. INCREASED IRTERMODULATION DISTORTION

2. LCRU S-BAND RECEIVER USES LOW PASS FILTER FOR TO KHZ SUBCARRIER,

THIS WILL ALLOW 30 KHZ SUBCARRIER TO RIDE THROUGH.
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7.0 LCRU ELECTRIAL DESIGN
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-LCRU DESIGN STATUS -

LCRU MECHANICAL MOCK-UP COMPLETE.

ENGINEERING MODEL IN-HOUSE SUBASSEMBLIES IN PRELIMINARY TESTS.
ALL DATA TAKEN TO DATE IS WITHIN DESIGN LIMITS.

DESIGN APPROACH FOR LCRU AND HIGH GAIN ANTENNA MAST MOUNTING
MECHANISM HAS BEEN FINALIZED.

ENGINEERING MODEL DRAWINGS APPROXIMATELY 80% COMPLETE.

IN-HOUSE DVT SUBASSEMBLY PARTS RELEASED-COMPLETE. CONTROL PANEL
AND CASE DVT PARTS RELEASE SCHEDULED FOR 6/8/70.

THERMAL MOCK-UP COMPLETION SCHEDULED FOR 6/8/70.
DC/DC CONVERTER BREADBOARD DATA ALL WITHIN SPECIFICATION LIMITS.
PRELIMINARY LCRU VIBRATION ANALYSIS AND TEST DATA COMPLETE

PRELIMINARY THERMAL DESIGN ANALYSIS COMPLETE
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LCRU BLOCK DIAGRAM

FROM TV CAMERA

!

10
VHF
T <"1 TRIPLEXER

PMI/
VHF RCVR |e— WB | S-BAND
259.7 MHz | DOWN LINK | MODE | PM TRANS
AND BB SIGNAL ——®1 g qgy [—*
CONDITIONER PROCESSOR 2272.5 MHz
PMI/NB uooej S-BAND LO‘ |Ln°
DIPLEXER [*™ Aol
N oAND
FMRCVR [
2101.8 MHz
UP LINK
SIGNAL
PROCESSOR
. sgc%':mv
-BAND
FM RCVR [
2101.8 MHz
70 KHz
S-BAND T0 Wi
PM
PM2/ NB DIPLEXER [+ ﬁ:'r"
TRANS M FM/PM TRANS
296.8 MHz (TV MODE) 9 dBw
| 2272.5 MHz

TO TV CAMERA =




& ®
LCRU BLOCK DIAGRAM

P ) ™S
TPI V; Y N
—_—————— e — —— — 4
- \TP13 |
RCVR | BASEBAND i L TH "25c.:,"x I | emizwe | s XMTR LOW
7223971 cowo. [[] Mg PMI/NB 8 dB W 9V GAIN
; - ' 2272.5 MUz [FowER s-sano | ¥2 ANT
' 29V 29V
125 MHz 1av  |"Y +  pwmiyws cONT| |PMi/NB CONT. DIPLEXER
| i ] ? LOW GAIN
NO. I LOW GAIN
[ { . TPGY 1 1 PMI/NB AND
« oowN  \/ |[PRimaRy @ PM1/W8 MODES
x sicNAL | |LINK 4| s-8AND
MIXER siNaL 11 Fm RCVR S '
~ PROC. I{2101.8 MHz |15 PR o—1
& TP7 I iavt )
= ! | AGC SEC|>
. | [SECoNDARY }—»-
s CH ] - o} s-BAND N »
e > 3 _-_411LCL_ __1_ } FM RCVR — &
\ . TPIL 2101.8 MM a0 HIGH
& teiz | 17 LBAL vouts P 5 3 aARO | ( A
| TEMP Trio ['4Y { A ANT.
VOLTS N
Y 20v ; m—/cAm Lo-tjam
VHF XMTR UP LINK 70| [FM/TV FM/TV, | PM2/NB
— 296.8 — sIGNAL KHz] CONT g, ° ! o ! ey | Mook
MHz PROCESSOR P2 fuB _ !
conT§ 1. ¢!
70 KHz : PM S—BAND T <J JI— WAVECOM 201044 {'C")
i XMTR 9 dBW ' J2- WAVECOM 201044 ¢“C")
VIDEO FM/TY 122725 MHz ] J3-ZGOEIT —17-26 PD
<29V TO CAMERA 29v power | [ 1 1 :
J3 K — o
TV/EXT  29v ASCENT TV FROM TV CAMERA - ~_of
POWER T i 3
CONNECTOR =T . | . o
32-44 VOC 285 [ *° ' /T
DC-DC OFF - g:; Fu/Tv]
RETURN | CONVERTER|16.5V ’._.o \ AGC - PMI wgo TV/RMT
T LAL \‘I TEMP. MONITOR Pm/uaoo\—j PM2/NB
__ s2 VOLTS
29V *% power | gLis 4 s3
= N MONITOR MODE
BATTERY|16.8v \: METER 14V | _ VHF RCVR/XMTR,
| = VOLTAGE SIGNAL PROCESSOR S
ISOLATION - ) REGULATOR | 10V _ VHF RCVR,
o = * 14.8 KMz VCO
1 -




SUBASSEMBLY PERFORMANCE CHARACTERISTICS

PERFORMANCE CHARACTERISTICS WILL BE PRESENTED ON LCRU SUBASSEMBLIES.
THESE CHARACTERISTICS ARE USED TO ASSIST IN PERFORMING DESIGN ANALYSIS
AND SHOULD NOT NECESSARILY BE CONSIDERED AS SUBASSEMBLY SPECIFICATIONS.
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REM | cru bc-DC POWER CONVERTER
(ENERGY PUMP REGULATOR)

— +16.5V

MAGNETIC Lok
r AGRET INTEGRATOR
* STORAGE/
TRANSFER - ’ - +28.5V
DC "
INPUT QUTPUTS
FROMA

32_553 CAPACITIVE \FF PULSE
ENERGY SWITCH MP INTEGRATOR
STORAGE Ry

TO ISOLATION
SWITCH




DC/DC Converter Characteristics

1. lnput/Output DC Return lines

2. Input (at LRV interface connector)

3. Output (at converter terminals)

A. EXT. Power (LRV Batt.)
B. INT. Power (LCRU Batt.)

A. Voltage

B. Source impedance
C. Source Ripple
D.

Source Transients

A. 28.5 VDC

1. Regulation

2. Power

3. Output impedance
B. 16.5 VDC

1. Regulation

2. Power

3. Output impedance
C. Both outputs
1. Ripple and noise

Efficiency

Overload Protection

Reverse Polarity Protection
Volume

Weight

Common returns

Isolated returns

36 VDC, +8V, -4V
0.4 ohms shunted 500 pf
0.6V rms at 1500 Hz max.

negligible

+49,
100 Watts max.
0.5 ohm 300 to 15, 000 Hz

+4%
15 Watts max.
1.0 ohm 300 to 15, 000 Hz

Less than (50) mv Peak to Peak
No frequency components below
(17) kHz

80% min.

converter will be overload
protected and provide automatic
recovery.

Provided

35.3 cu. in. max.

40 oz. max.




M B

VOLTS OUTPUT
o

N A OO ®

32.0V
INPUT

— 16.5V OUTPUT 27L CONSTANT LOAD
28,5V OUTPUT ADJUSTED FROM OPEN CKT TO ONL

T | | 1 | | | |

36.0V
INPUT

44.0V
INPUT

0 0.5 1.0 1.5 2.0 2.5 3.0 3.5 4.0

OUTPUT CURRENT 28.5VDC




“cll LCRU DC-DC POWER CONVERTER

Ql %CRZ

(+) g RI4. R2 RTI
RI CRS
| Ll | 2 03 4 {'DS 6
s Laa R4 .E R9
—vw
‘ Cce R3 CR3 CR4 VR2 RS cs
h RIO
RT2

cil ca] ca o _
‘ >
\ -L R7 RS 9
(=) csI
> FL2 ¥\ 1
=

—g 2 COM.

FL3 1 -2 6§ +28.5Vv

_rl

FLe 5 +165V

13}
o 4
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“cn VHF TRIPLEXER CHARACTERISTICS

FREQUENCIES AND LOSS

RECEIVER ARM
LOSS
TRANSMITTER ARM
LOSS
THIRD ARM
VSWR (ALL PASSBANDS)
POWER = RECEIVER ARM
TRANSMITTER ARM
TRANSMITTER/RECEIVER ISOLATION
SIZE
WEIGHT

259.7 MHz 10.15 MHz
2 db MAX

296.8 MHz +0.15 MHz
2 db MAX

TERM INATED

1.3 MAX

1.0 WATT

1.0 WATT

35 db MIN

4.75 CU IN

5 0Z MAX



RGN 259.7 MHz VHF AM RECEIVER
XTAL X2
259.7 MHz 0SC. MULTI
114.850 MHz )
110dB 98d8 8648 7148 75d8 0d8
-0.5d8 l +12dYy +12d8 l l -4d8B l 1
DIODE | RF o RF A +15d8 s F)ET‘IQELR e +75d8B
ATTEN AMP AMP MIX L IF AMP
30 MHz
N AGC AGC
o AMP/DET‘—‘
Q
SQUELCH |e—e¢
14.5 kHz SUBCARRIER
o —O |NPUT
C POWER
14VDC 45 MA MAX. 4 L Y ‘{lg Dtﬁ; §>°D
IOVDC 33 MA MAX.
AUDIO AUDIO BASEBAND NB-PM MOD.TO
0ET [ GATE [~™ COND. [—" S-BAND #1 XMIT
| o NB-PM MOD. TO

S-BAND # 2 XMIT



LCRU VHF AM RCVR

Frequency

Operating Frequency

LO Stability

IF Frequency

IF Bandwidth, 6 dB
60 dB

Input Signal AM Modulation

Audio, 200 Hz to 3.0 KHz
3.9 KHz Sub-carrier

5.4 KHz Sub-carrier

7.35 KHz Sub=-carrier

10. 50 KHz Sub-carrier

General Requirements

Audio Sensitivity for 30% 1KHz AM in 17 KHz BW

Harmonic Distortion @ 70% AM

2 Tone IM @ 90% Total AM in Audio Band
Dynamic Range,

RF Iput Comnector

Signal Outputs

WB-PM MOD to Downlink Sig. Processor

Connector
Drive Impedance
3.9 KHz Sub-carrier Output

NB-PM MOD to XMTR's (Two)

Connector
Drive Impedance
3.9 KHz sub-carrier Output

14.5 KHz Sub-carrier Input

Input Impedance
Input Comnector
Sub-carrier Input NB-PM
Sub-carrier Input WB-PM

DC Power Requirements

Input DC Voltage

Input DC Voltage

Input Current, 14 VDC
10 VDC

ON/OFF Control

Volume

Max Design Envelope Excluding Connectors
Volume

Weight
Projected Weight

77/

259.7 MHz

0. 003%

30.0 MHz

70 KHz Min.
240 KHz Max.

36.5%
8.4%
9.3%
16.2%
19. 0%

-132 dBW with a 10dB S/N Min.
~96 dBW with a 35dB S/N Min.
3% Max.

23 dB below audio

-139 dBW to -23 dBW
Sealectro, right angle, male

Through term.
100 ohms

81 Mvrm @ 30K ohm load

S

Through term.

100 ohms g

81 MV @ 1K ohms, 30 pf load
rms

47. 0K ohms
Through term.
15 MVpmg

30 MVyms

5.04 x 1.54 x 1.60 in.
12.4 cu. in.

8. 0 ounces
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VHF AM RECEIVER POWER BUDGET

RF AMP

IF AMP
SQUELCH/AUDIO
DIODE ATTEN.

BASEBAND COND.

1TMA
1TMA
1TMA
10MA

10V
14v
14v

14V

170MW
23w
238MW
100MW
420MW

.17 WATTS




CRYSTAL FILTER

RGA FREQUENCY RESPONSE
-6 dB =3 >te— 87.9 KHz

£/-L

—60 d8 e——|95.6 KHz

|
30 MHz

FREQUENCY IN Hz
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RELATIVE OUTPUT (dB)

|

IF FREQUENCY RESPONSE

72.5 dB GAIN; O dBM OUTPUT

BW3 48296 MH;

NOTES:
I. IF TERMINATED WITH 4708

2. OUTPUT MEASURED WITH A
Hi-Z PROBE OF BOONTON
RF VTVM 91-C ACROSS 4708

. AGC =5 VDC — CONST
IF OUTPUT @ 30 MHz = O dBM
IF GAIN @ 30 MHz=72.5 dB

l 1 1 ] | | | | ] |

o > oo

20

22

24 26 28 30 32 34 36 38 40 42
FREQUENCY (MHz)



o

o

RELATIVE
OUTPUT dB

ORI = 2.2K
R2 : 1.2K

o~
o

b
©

S/-L
°

~n
o

AM REC. AUDIO GATE
RESPONSE & DISTORTION

4115V REG

1K
2 MFD

i

AFOUT = 400MYV

8.2
Mt R

AUDIO GATE CIRCUIT

HARMONIC
DISTORTION (%)

o

1

1
100 300

&
| KHz ( REF.)

% HARMONIC DISTORTION
Rl = 2.2K
R2 = 2.1K

—

FREQUENCY (C/S)
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RGA

30

25

20

VHF AM RECEIVER

(RF ATTENUATION VS AGC VOLTAGE)

(PIN DIODE ATTEN.)

AGC VOLTAGE

a=0.5 dB
$ s B
4 5 6

<+—— STRONG SIGNAL
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VHF AM RECEIVER RF SUBASSEMBLY

TEST SUMMARY

DC CURRENT DRAIN LIMIT

+10V 17MA 22 MA MAX.
FREQUENCY (OSCILLATOR)

229. 700,000 229.700,000 +2,200 Hz
RF GAIN

30 db 3212 d

LOCAL OSCILLATOR OUTPUT
3vDC 1.5 VDC MIN.

CENTER FREQUENCY
259.699 MHz 259.700 +.003 MHz

BANDWIDTH 6 db
88 KHz 70 KHz MIN.

FILTER RIPPLE
1 db tl dd
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AUDIO
OUTPUT
dBm

VHF AM RECEIVER (259.7 MHz)
CHARACTERISTICS (EVCS)

+20r lov
AUDIO OUTPUT (30% AM 1000~ ) 3kHz FILTER
+10}
s
noaa —°—-3
of
SENSITIVITY - 110 dBm 1.4 u VO.C.
(NO CHANGE WITH TEMP.)
.5 v AUDIO OUTPUT(1dB -100 TO -10 dBm)
-0k F‘ SQUELCHED TEMP. CHANGE LESS THAN 2dB
§
: \
\
T ~
~
-20fo.v F 4 ~
| ~
~
C ) ~ o \uuuoouu'reo CARRIER
AGC = AF NOISE OUTPUT
ok L3 AGC ~~~~‘~\
VOLTS —_————
-
~
| \\
~
I S
-40 Homv'.z
-850k
L s orr—cl |"5°-°"
-60 L 1 L 1 1 1 1 1 J
- 120 -110 -100 -90 -80 -70 -60 -50 - 40 -30 -20 -10

RF INPUT (dBm)
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DOWN LINK BASEBAND CONDITIONER

RGA BLOCK DIAGRAM

EMIT WIDEBAND - PM MOD.
—® FoLL [ 710 DL/ SP
14.5 KHz PAD
SUBCARRIER O— /<1
INPUT
Q Ic LPF EMIT NARROWBAND - PM MOD.
i +— AMP "] 20kcC . FOLL O 10 S-BAND #1 XMIT.
AUDIO/ DATA PAD
INPUT 2" 1soL
|| EMIT NARROWBAND - PM MOD

FOLL O 10 S-BAND # 2 XMIT.
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BASEBAND CONDITIONER
OUTPUT VARIATION VS. TEMPERATURE

+
o
|

OUTPUT (db)

T
\
\

=20 0 20 40 60 80

TEMPERATURE °C



BASE BAND CONDITIONER RESPONSE

20

16

12-L

/
T s, —1.0dB
AT 300 Hz

| KHz

FREQUENCY

10 KHz

100 KHz
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BASEBAND CONDITIONER

PERCENT DISTORTION

7.0

6.0

5.0

-
o

-
o)

e
o

1.0

OUTPUT VOLTAGE ( RMS)

o

o
®

o
o

o
>

0.2

INPUT VS OUTPUT
( NOMINAL INPUT ) PORT #1 300 MV

( NOMINAL INPUT ) PORT #2 ISMV
35MV

PORT #2 DISTORTION VS INPUT

('4.5 KHZ) PORT # 1|
(AUDIO)
PORT #2 ®
(14.5KHz)

PORT # |
( AUDIO )

®

..———_/

| | | | | | | |

0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6

AMPLIFIER INPUT Vams
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\ i
8 | 7 6 5 v 4 1 3 i 2 .
1 REVISIONS
[ ] AT Toar [ ammonic
FAMPLIFIER 1F/AUDIO | !
| (ASSY 49671 8370864) |
Al | FOR SCHEM SEE 49671 8670905 | .
| 1
______________ 13 <«——— OUTPUT ADJUST
[AMPLIFIER RF-MIXER i : | o
(ASSY 49671 8370861)
:ron SCHEM SEE 49671 : | 12 SEC MODE OUTPUT
670928
: : : GRD 25
| | | GRD 161
: | | R2
RF QUTPUT 4 3 IF INPUT 15 OUTPUT ADJUST
| (FROM FLI) { = . Cc
‘l : | 14 BU MODE OUTPUT
|
| RETURN 5 4 RETURN GRD zs‘l,
| ! |
: } | NMo—  SHAPE FILTER
! I
: AGC 2 +_ — 42 Agc_ourpuT. Yo SQUELCH DISABLE
| | Ll : !
| | 10UH H | R3
| +1vDC | +___.._KWY\_° I +10vDC 54 A @———— SQUELCH ADJUST [
AIP1 : ' 1 | oTv SEE NOTE 2
- GRD 6o 4
a i ! ! | I ®e
F INPUT 6 ==61 27 TP 10 @——— AGC_ADJUST
(50 UHMS) | | 1500PF cl' % IF STAGES
- ! | 7 | o 28 (TP2) : SEE NOTE 2
| |
: RETURN 34 | & 29 rem | B
= | i
| | o 30 (TPa) :
| ) I —
4 o 31 (TPS) 18 Y
| : T £
| 0 9 +14VDC (AM RCVR) |
| = | | R4 RS AM_AUDIO AD.IUST
L e - o B 145KHZ INPUT : ow owv SEE NOTE 2
| [*9)
o 6 GRD 174 o
! ] ™
b —
o0
~
~
NOTE [+ ]
1RESISTOR VALUES ARE IN OMMS (K=1000 OW
2 VALUES OF Ri THRU RE SWALL BE DETERMINED
AT TIME OF ASSEMBLY HIGHEST SYMBOL USED |
A2ciiiRe A
SYMBOLS NOT USED
-
ot st S x o CoRTRAET W0 Ty ] TN me
e e e | et [ as-o-i0860 RGA
PARTS AL T CACLLO A | IWCLUDE T A 55 OF PLATING g L R
WA o o1 1 iR o
v 2LGlL, S May 1570
s w1 [owwe Tomace Tamr 14 -’ SCHEMATIC
OMENSIONS | DECIMALS | DECWMALS [TRICRED L
SN M0 ToURMNCES | W08 0,988 WIRING DIAGRAM
Unts viasia e = o0
LT _RECEIVER,AM (259.7 MHZ)
3108 IRGULRR ORMMIONS = Vo* Eapan B oo o o
8370650 TCRU 49671 8779305
WXT ASSY | USID O | ACA CoMMODITY CODE -
TIRST APPUCATION o — ) T -

Cr Tty eaaT




AMPLIFIER, RF-MIXER (259.7 MHz) | of 2

1ST RF_AMPL R 2ND_RF _AMPL _
R26 Y
AGC ANA- A 100
. 1000
5600 5600
cs 5 = £ 1
Is.sur = = = =
= 2 R3 L3 R7 R8 L6
= > >
10k3 38200 § 033 10K 2 észoo 0.33
< <
4 Y
Ql 2 Q2 !
ca ce 2N3839 ¢ 2N3839 —¢ {1+
12 8z L C22
— a3
27 rdo ) (2] v e 3= cla cis - 2= fea
| | 1€ c11 | AN 0a-60| I3 cie | I\ 0.4-6.0
| | o] | | - -
| | |_0.4-6.0 | c5 T -~ ! ! \ ! ! \
¢ 1C 1 Yos or c13 ! ! | ! ' R10
N 8.2 oR4 22 | | SRS Ro | | 2%
c2— | | | | 32200 | | S12K 2200 | |
12 Lt [ < (1 G [ Sy
(%} 2 ry 8
\\1 R23 OSCILLATOR X2 MULTIPLIER
0
Ry WA (e
ca6 '
1000 J cas 8z, )] 1000
L ca cas | _L 5 _|_ =
= 1000 ™1 g L10 c2s SR1S L1s
I STok 15 I 1000 318K
LIS CRI L20 = =
0.68 0.68
car ” 1
caB l ) 1000 - +—¢ 1
I 22 — R24 2N918 gz6 cn Q4 'f—_‘
- 15 K - 2N918 1
L12 c27 cae
Qe =62 4 30
2N2222 A = =
R25 c23 " 047
— c29 9 c34
v > 62005 - /91000 LYY \:_o.q-s.o SR1s ohlE 3_0.4-6.0
R22 {( Y1 L13 \ < 1’ c32 \ J
Pl 5100 . Co4 114.8500MHZ 1000 | c3s
(RF mrur) - 6 . b1z 51 +—i[J— TS8
50 OHMS ’
- 7 IN437I @D *1 cag 31500 2R13 1 c2e A
2.7v 22UF i,loo Tsu
RETURN sy 4

m

CONT ON
SHEET 2
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RGA AMPLIFIER, RE-MIXER (259.7 MHZ) 2 of 2

MIXER

(® =LV ¥ YL lo +10 VDC
L18
10
| c38
] e
= o
A ce0 FL1
$R|3 L17 - I8 e e s e "
S18K 1.0 | |
| FL-BP I
Q5 | | 4
2N3839 I¢ HIN ouT . o RF OUTPUT
seeer T ® s | |
|

Ss2-L

L)
____________ J RETURN
L C41 L C43 _[
0.4-6.0 0.4-6.0 =
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o L / S e = P - it 3 H 2 L = \
Dasw | SPECIFICATION TABLE REVISIONS ]
~ e T [ smcrcao ] [roma] Sscnrion Tonrt | armeon
t 1 Seveire T
1
D
10
1ST IF AMPL 2ND IF AMPL %g 3RD IF AMPL AGC ADJUST i
T (IF STAGES)
Y - +10 vDC
r I R17
T } | , ~ + 2 accoutPUT
R21 = | _L (RF STAGES!
c2 Iocs R R14 8600 A = c22 ca3
1000 | 1000 — 100 a7 ! ]: 220F Ixooo
—H cio c12 < cis
= 1990 i 1000 I = = = ==
r2 R4
1000 $100
c3 R12 R15
1000 4700 100 1 | A2
— ] s T T P ey
. 150 d AMPLIFIER. AUDIO/SQUELCH . Ls DL BASE BAND CONDITIONER 2 EE NOBE GUTRUT
1000 L | (ASSY49671 8370867-501) (ASSY 49671 83708 so1) s " u
+ - c1z i FOR SCHEMATIC SEE 5 FOR SCHEMATIC SEE . ! TouT
J / 04-60 = | 49671 8670903 L 49671 8670904 : s B0:MODE" QUTPU!
L ca Ll i 8
5.6UF 10 L4 : " R OP—C 145 KHz INPUT C
1o | ; VR2 16 27
R3 | g moses I b
820 2 | 28
—T—$ 30 MHZ IF INPUT I ——— o3 ire2
| | 29
9 a r6 16 23 | ol — 2 B 5 ren
2N918 2N918 :
w3 1000 8200 1000 I H i . o
NPyt o————{—3 — h 1 o2 ,,—‘4( (L )
| i 3
= = | 1 ,—"'é YO 5 ires
[y | c15 Leca i u 2 [
EE ? T~ SEE | Y 414 VDC (AM RCVR)
NOTES — | Notes | i 0
n RS 83 R16 | 48s §—————0 SHAPE FILTER
470 :
56 1000 1 4700 | e | : | ) s i3
e ] 1500 l ¢ o
T 1000 L Jc2e | | Ia 5
T 1500 | ¢t——0
. 10l i
RETURN T 5 s 05 Re TuRN : R e B
. = | 7
AM 85 aupio DET oUT SQUELCH,3 M DISABLE
AuDio {1 ni DISABLET —0 SQUELC .
| ' A
AbJusT 'f AUDIO GATE IN s‘%"‘ﬁ"-s‘:f"?i =3
' | 6 SQUELCH ADJUST
' i "
! ! 13
[} I
| I e—— ST | l'e)
28
—0 o
o
] | 26 S
HIGHEST SYMBOL USED I
NOTES A2, €26, L5, Q3,RIT, VA2 L .
1 ALL CAPACITOR VALUES ARE IN PICOFARADS (PF)
AL, SAPACITOn NALUES ARE 1 SYMBOLS NOT USED_ R ‘
2 ALL INDUCTOR VALUES ARE IN MICROHENRIES (UH) Rie, RI9. R20 ) A
3 ALL RESISTOR VALUES ARE IN OHMS b
4 VALUE OF C8 C15 C218C24 SHALL BE -
DETERMINED AT TIME OF ASSEMBLY THiO DATA 10 SE MTTRPRTED USRIG SLCURITY CLASSI ICATION T35 OTHCRwISE SPC ConmacT WO &) RADIO CORPORATION OF AMERICA }
5. CIS AND C21 ARE OPTIONAL PARTS AND ARE USED TO TUNE n . $T08 A T 2 Tt L “::s 910660 __] niw vorw n ¢ CAMDEN PN
THE STAGES OF Q2 AND Q3 THE USE OF THESE PARTS IS AT THE e S L ToueRAnCES % ———
DISCRETION OF THE TESTER AND SHOULD BE USED WHEN S0 ok et P | Qeentt ML 3,810 | gy A TIC WIRING DIAGRAM
THE 30 MHZ TUNING IS NOT ADEQUATE e e ' T |ownsohy orcforciunts [eutenen - AMPLIFIER, IFZAUDIC l
6 SEMICONDUCTOR DEVICE TYPE NUMBERS ARE FOR LALLEAN - . !
REFERENCE PURPOSES ONLY P (259.7 MHZ RCVR )
7. -l INDICATES FERRITE BEAD.
R 0 B o o -
(6370864 | LCAU | ™ D| 49671| 8670905
wext assy ] usco o -
RCA COMMOOITY COOE TINST APPLICATION scat NONE [werour ——— Joweery 1 OF ¢ i
——

aa 19078 FeeTIO @ U8 (oem
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8 | 7 | £ | ] \ 4 | 3 i ¢ s : !
oasw [ SPECIFICATION TABLE
o waTeRaL I riwsn I wecwcanan |
AUDIO 1
INPUT O—- S i e —_— e —_ D
8, AUDIO
© 0ET OUT
s e &, +14V OC
r T fp— e e e (AM RCVR
R2 R6 . T +14vDC
18K AGC 6650 — ¢ —————0 (ru rCVRI
AGC AMPL e AUDIO DETECTOR
DETECTOR o Teo .
c1 2N22224
CR3 cre
1000 INg1a Lt e IN914 AT
ol ey o . P e e 1.
+* RS ¥ o RIO oY ouv
220 1000 8800
1 i
: f R4 c3 R7 2=c7 ny cs
1 A ca ¥ 8.2UF
cRr1 10K 1000 S 464 = 22 180K
2200 2o T mota ( 1000 10y,
cR2
IN914 ,,?0000 C
R3
390
At r1s rig R23
Blk 10K 15K 6800
Q3 o
c9 CRS L3 2N718A ¢
MHZ > A~ as |
ir INFUT 1t et ris  \ Jq, ri7 2N718A T npgy nze i
CcR
Fons, W% 220 2N718A seewote a0 il
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PROCESSOR, SIGNAL DOWN LINK

@ ovboC | >

+i0V >——

THERMAL seu.>—q
+4v
+29 75 - E—

+ 14V > T

TIME PHASE
SENSOR SWITCH

+14V
FROM MODE

b2-L

SWITCH 7~

INPUT >——b

SHAPE
FILTER

414V
FROM MODE _
SWITCH 7

FROM  _

+ lIOuf
IN823 1020 __l__
604 TO COMB.
45.3K
14.5 KH2 ' AMP
VCO 50MVP
TEMPERATURE - @
BATTERY VOLTAGE METER
—* ) SWITCH
125 MH2 -
$CO DTV DTV PM/PM XMTR
< TP
< TP
125 MH2 P

TV CAMERA ©

WIDE [*

TO

o{ BAND
SIG. MIX.

R
FM/PM XMTR



DOWN LINK SIGNAL PROCESSOR

Power Input

Time Share Sensor Switch

Switching Rate (25°C)
Temperature Sig. ON
Battery Voltage Sig. ON
Voltage Sensor Output (to 5 K meter load)

Battery Voltage = 33 +0.5 V
Battery Voltage = 29 0.5 V
Battery Voltage - 27 +0.5 V

Temperature Sensor Output (to 5 KQ meter load:

Input Circuit of 14V DC in series with
sensor 8555252)
160° F
80° F
30°F
0°F

14.5 KHz VCO Output

Level Across 47 KQload (0V Switching)
(14V Switching)

Peak Deviation

Modulation Signal

Input Signals from BB Conditioner

1 KHz
3.9 KHz
Input Impedance

Input Signal From TV Camera

@ 100 KHz

@ 2 MHz
Input Impedance
Souree Impedance

PMI/WB Output

Frequency
Level (Factory Adjustable)
Modulation (FM):

1 KHz

3.9 KHz

FM/TV Output (100 Load)

Frequency
Level (Factory Adjustable)
TV Signal (@ 2 MHz)
1.25 VCO Output
1.25 MHz VCO Modulation (FM)
1 KHz
3.9 KHz

14 V+.1 V@ 80 ma +10%
27-29 V @ 2-7.5 ma
10 V+.1 V@7 ma +10%

4.77 to 5.0 V
2.40 to 2.50 V
0.8 to 0.95 V
0.50 to 0.60 V

50 MVP +8.5%
20 MVP +8
+7.5%
Alternates between voltage
and temp. sensors

347 MV RMS
81.3 MV RMS
>30 K OHM

1.62 V p-p
1.82 V p-p
46.3 nom.

1.25 MHz
0.91VP-1.11VP @ 50 OHMS

Dev. = 4.5 KHz RMS
Dev. = 1.97 KHz RMS

D.C. to 2 MHz

1.34 V p-p to 1.64 V p-p
0.239V p-p +10%

Dev. = 4.5 KHz RMS
DEV. = 1.97 KHz RMS
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RGAA DOWN-LINK SHAPING FILTER
ENGINEERING MODEL DATA
+5 3.65KHz2
0 m———————
-5 ::::==,___--=:—--
-10
=15
-20
-25
~30 300Hz  700Mz 2.3KH1




RGA

DOWN-LINK SHAPING FILTER DISTORTION
ENGINEERING MODEL DATA 5-20-70

%
INPUT . 2VRMS
DIST

+ OUTPUT . AT 700Hz 1.74 VRMS
NOISE AT 7.35kHz 3.23 VRMS

0.5 -

42T

004 —

0.2 -

o.' —

] I | | ]

300 Hz TOOHz 2.3kHz 7.35kHz 20 kHz
FREQUENCY



“':ll LCRU SENSOR SWITCH

ENGINEERING MODEL DATA

TEMPERATURE THERMAL SENSOR VOLTAGE SENSOR
Sk ON IN SEC. ON IN SEC.
160 ) 9.35 24.3
12 9.75 22.0
N
& 32 10.0 23.4
0o 10.1 24.6
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“!:" TIME SHARE SWITCH CHARACTERISTICS

THERMAL BRIDGE READING 7I°C

159.5°F

V.M. READING AT METER OUT =4.919V

5V = .
133.0v[ | ] L\ r‘
4.64 | |
|
4v — !
31.04V l |
| 3.56
5 3V 29.70V|
o 2.84
>
(@)
5 2V —
= TIME SHARE SENSOR SWITCH 27.00V
= ENGINEERING MODEL VOLTAGE .46
= 8 THERMAL SENSORS SWITCH —
OUTPUTS :
.66
oV

TIME BASE =~ 13 SEC./CM
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“c" SENSOR SWITCH (FET) DATA

T DRI TOWE T e é SRR CRT D e el

The sensor switch circuit utilizing the -5.5V power supply was

tested for:

1. Signal error caused by switch.
2. Error variation with temp.

3. Effects of alternate signal.

For all combinations of the above operating conditions, the

maximum error observed was 0.09%.
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METER VOLTAGE W VOLTS

VOLTAGE SENSOR

5
4}

ENGINEERING MODEL DATA 5/22/70
I +i60°F —0——o0—

0O F o
z __—
METER VOLTAGE
T3

) = BATTERY VOLTAGE

~

| ] | ] 1 ] |
25 26 27 28 29 30 3l 32 33

BATTERY VOLTAGE IN VOLTS
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TEMPERATURE SENSOR

METER VOLTS, D.C.

o METER VOLTS VS. TEMPERATURE

DESIRED RESPONSE

- o CALCULATED NOMINAL

RESPONSE
— — — — _ MAX_ERROR DUE RL3604I3
TO TOL -5400-103
o O DATA TAKEN ON ENGINEERING
MODEL 5/22/70
RNSOE3I618
5K
METER
LOAD
RN5OES!IIB

o 50 100 150

TEMPERATURE °F



14.5 KHz VCO

CHARACTERISTICS

LINEARITY

DISTORTION

FREQ STABILITY

LINE VOLTAGE VARIATION
TEHP VARIATION

SET-UP

INPUT SIGNAL RANGE
INPUT IMPEDANCE

AMPLITUDE MODULATION
OUTPUT IMPEDANCE
OUTPUT LEVEL

POWER

SIZE

WEIGHT

+0.15% OF DBW FROM BSL
1% MAX
+ 0.25% DBW

+1.0% DBW
+1.0% DBW

0TOx5V DC

750 K OHM MIN

5% MAX

LESS THAN 1000 OHMS

3.0V P-P 5% INTO 47K OHM LOAD

10£0.1V DC/7 MA MAX

2.0 CU IN MAX
2.0 OUNCES MAX
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LINEARITY

DISTORTION
FREQ STABILITY

INPUT SIGNAL
IMPEDANCE

DEVIATION SENSITIVITY
INPUT FREQ RANGE
AMPLITUDE MODULATION

INTERMODULATION

FREQ RESPONSE
(3.9 KHz REF)
OUTPUT LEVEL
IMPEDANCE
INCIDENTAL FM

POWER
SIZE
WEIGHT

1.25 MHz SCO
CHARACTERISTICS

+0.15% FROM BSL

1% MAX

+ 0.25% OF 1.25 MHz
+0.5% OVER DBW

1.0V PEAK MAX
5000 OHM % 10%
LESS THAN 30 PF

15 KHz/V £ 5%
300 Hz TO 15.6 KHz
3% MAX

AT LEAST 30 dB BELOW
EACH APPLIED TONE

+1.0dB. 300 Hz TO 15.6 KHz
+ 0.5 dB; 3.6 KHz to 15.6 KHz

3.0 VP-P£5% INTO 50 OHMS
50 OHMS £5%

250 Hz RMS MAX IN ANY
1 KHz BAND; 300 Hz to 20 KHz

14+ 0.1 VDC/50 MA MAX
2.0 CU. IN. MAX
2.0 OUNCES MAX
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2 +14avDC

c1 c4 c5
82 910 PF 910 PF
i
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= * 4 70 1.25 MHZ
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FROM |
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100K
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NOTES. HIGHEST SYMBOL USED
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RGA VHF AM TRANSMITTER (296.8 MHz)
02 CLASS A CLASS C VCO
XTAL 0SC. |}—3MW___I  BuF amp | 9OMW F;-F AMP | 185MW 1 x3 MuLTI
(COLPITS) Q3 ' Q4 (CURRENT PUMP)

98.933 MH2z EFF 40 %
VOX KEY

N Q5 340 MW Q6 700 MW B.P.F.
X DRIVER |}——"" PA ———— (0.308 IL)
CLASS C CLASS C -
T OUTPUT
650 MW

HARMONICS -40dB
DISTORTION 0% MAX

ZASJDAI((;)ES A— MOD +14 VDC 280 MA MAX (@) CW
AMP XFMR 360 MA MAX (@) 70 % | kHz AM
VOICE

INPUT (300 Hz TO 3 kHz)
2.25V/ 100% AM




LCRU VHF _AM TRANSMITTER

Frequency
Operating Frequency 296.8 MHz
Frequency Stability +0. 008%
RF_Output
Comector Sealectro Bulkhead female Rec.
50 - 043 - 0000
Output Impedance 50 ohms nominal
OC and SC protection 4 hours no damage
RF Power (CW) 0.580 watts nominal
0. 500 watts minimum
C/N @ 30% AM, 1 KHz in 20 KHz BW 40 dB min.
Output Control VOX operated
AM Modulation
Percent modulation 70% AM
Range 300 Hz to 4.0 KHz
Sensitivity 2.25 V/100% AM nominal
. subject to DTV adjustment
Input Impedance 10 K ohms nominal, subject
to DTV adjustment
Frequency Response, 1 KHz Ref. @ 300 Hz +2 dB
@ 3.0 KHz +1 dB
Modulation Linearity +10% of BSL
Harmonic Distortion @ 70% AM, 300 Hz-3.0 KHz 10% Max.
DC Power Requirements
Input DC Voltage +14.0 VDC +0.1 volts
Iput DC current CW 280 MA Max.
70%, 1 KHz AM 360 MA Max.
Volume
Volume 9.2 cu. in.
Max Design Envelope excluding connectors 5.0 x 1.19 x 1.55 in.

Weight

Projected Weight 8.0 ozs.

7-44




VHF AM TRANSMITTER POWER BUDGET

STAGE RF POWER OUTPUT (CW) MA WATTS
OSC/AMP 40 MW 25 315
IPA 100 MW 14 .210
PA 650 Mw 9 1.455

MODULATOR - 135 2.025

Sh-L

. 0.915 |
% EFF (90% AM) 106 22.5%
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RGA

EFFICIENCY (%)

s
]

POWER OUTPUT
VARIATION (dB)

0.5

=
1

)
I

o
|

VHF AM TRANSMITTER

(TEMPERATURE CHARACTERISTICS)

(560 MW)

POWER OUTPUT

EFF.
1 l l 1 l L J
-20 0 20 40 60 80
TEMPERATURE DEG. C
| 1 | 1 [
o 32 68 105 140 160

TEMPERATURE DEG. F




Ll

PERCENT EFFICIENCY

RG/A VHF AM TRANSMITTER
(MODULATOR CHARACTERISTICS)
60 16 —
EFF.
50 - 14 — \‘Vo MOD.
<
o
401 12
1
2
)
30 O 10 EFF.
- ~ 50% MOD.
o ~N
O
20 & 8-
Q.
82% MOD.
10 - 6 - ~
DIST. __ - 50% MOD.
— DIST.
o o e e 1
3 1.0 3.0 5.0 10 20

MODULATION FREQ. (KH2z)
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OVERALL EFFICIENCY ( PERCENT)

20

4

12

10

PERCENT DISTORTION

@

o0

VHF AM TRANSMITTER

(OVERALL CHARACTERISTICS)

82% MOD.

— 50% MOD.

82% MOD.

3.0
MODULATION FREQ.

(KH2)

20
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RGA

VHF AM TRANSMITTER
( PO VS COLLECTOR VOLTAGE )

RF POWER OUTPUT MIN

1200

1000

800

600

400

200

~

. TUNED FOR OPTIMUM
/ MODULATION PERFORMANCE

TUNED FOR MAX PO
(14 VDC)

(COMPARISON AT + 14V
CW CONDITION )

L1 1 1 1 1 1

8 12 16 20 24 28
DRIVER & PA COLLECTOR VOLTAGE ( Vpc)
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RGA

296.8 MHz VHF AM TRANSMITTER TEST SUMMARY

TEMP. 10% +140°F | ROOM LIMIT

KEYER OPERATION YES YES YES CHECK

CA POVER OUTPUT 2 515 555 500 MW MIN.

FREQUENCY +3.9 1.0 4.0 +9K Hz

DC CURRENT 225 220 229 360MA MAX.

MODULATION LINEARITY | 1.33v 1.1v 1.13V V REFERENCE
25% 25% 25% 22.5 10 21 5%
0% 80% 76.5% 67.5 10 82,5%

HARMONIC DISTORTION | 3% 2.3% 2. 8% 10% MAX.

HARMONIC DISTORTION

3 KHz 2.9% 2.4% 2. %% 10% MAX.
HARMONIC DISTORTION .

300 Hz 3.0% 1.8% 2.5% 10% MAX
SIGNAL TO NOISE RATIO | —50db ~50db ~50db ~40db MIN.
FREQ. RESPONSE (3 KHz) | 0 +0.3db | 0 +1db
FREQ. RESFONSE (300 Hz) | -1db “1.3db | 17 b | 2
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NOTES:

HIGHEST SYMBOL USED

C49, CR1, L14, Q8. RID, RT), TI, VAR, VI, Zi
Svm M
ne

ALL CAPACITOR VALUES ARE IN PICOFARADS (PF),
UNLESS OTHERWISE INDICATED.

ALL INDUCTOR VALUES ARE IN MICROHENRIES (UM)
ALL RESISTOR VALUES ARE IN OMMS (K=1000 OMMS )

VALUES OF CI2,CI8,C21,C24 Cl!,&",c)l,l!.l!l_ill‘AND RT)
SHALL BE DETERMINED AT HimE ASSEMBLY
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REGULATOR, VOLTAGE REDUNDANT
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RGA

VOLTAGE REGULATOR CHARACTERISTICS

TWO 14.0 V REGULATORS IN PARALLEL
TWO 10.0 V REGULATORS IN PARALLEL

DIODE PROTECTION IS PROVIDED TO PREVENT A SHORT AT
THE OUTPUT OF ONE REGULATOR FROM LOADING THE
ASSOCIATED REGULATOR.

INPUT VOLTAGE +15.6 V T0 +19.1 V
OUTPUT NO. 1
10 ma.- 70 ma. LOAD +10V #0.1 V
OUTPUT NO. 2
250 ma. - 600 ma. LOAD
VOLTS IN
15.8 TO 19.1 t14 v 0.1 V
15.6 TO 15.8 +14 v +0, 0.3 V
SIZE (MINUS MOUNTING FEET) 4,440 x 1.16 x .60

WEIGHT 0.25 POUNDS




14 VOLT REGULATOR REDUNDANT
“ﬂ" ENGINEERING MODEL DATA

|4.2r—
14.] |—
IL = 250 ma
IL= 500ma
n» 140 IL = 1000 ma
=
v 8
0
N = 13.9—
x
S VOLTS OUT
© VS.
-
3.8 VOLTS IN
(-18°C)
13.7}—
13.6 |—
| | | | | |
15 16 17 18 19 20

INPUT VOLTS




14 VOLT REGULATOR REDUNDANT
“c" ENGINEERING MODEL DATA

14.2—
14,1 —
IL = 250 ma
‘1L = 500 ma
40— IL = 1000 ma
R 3
>
5 138 VOLTS OUT
o VS.
3 VOLTS IN
13.7 — (25°C)
13.6—
| | | | 1
15 16 17 I8 19

INPUT VOLTS
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OUTPUT VOLTS

RGA

14.2

14.1

»
o

o
©

o
®

13.6

14 VOLT REGULATOR REDUNDANT

ENGINEERING MODEL DATA

IL = 250 mo
/[ IL = 500 ma
[ IL *1000ma
VOLTS OUT
Vsl
VOLTS IN
(71°C)
| | ] | | |
15 16 17 18 19 20

INPUT VOLTS
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L ® ®
NRGA 10 VOLT REGULATOR REDUNDANT
ENGINEERING MODEL DATA
0.2
OUTPUT VOLTS
VS.
LOAD CURRENT
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-
(@]
> 10.0
&
b=
|
a 99
=2
(@]
g 9.8 o
CEad B a
3 S
3 )
W 97| §
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RGA UP-LINK SIGNAL PROCESSOR

VOX THRESH. @ | kHz

34MVans vOX V- vox TO VHFEXMTR
. ) VOX. KEY
—> aMP "] KEY *OpC- SIGNAL
510 2 NOM. VOX RELEASE TIME 1.0 SEC
( 200H2 Té) 3 kHz) : VOX ATTACK TIME 10 MSEC
1.5 VRMs MATCH
600 OHMS NETW I
FROM S-BAND
RECEIVERS XFMR |—o
510  NOM.
(200Hz TO 3kHz) I
1.5 VRus | MATCH
600 OHMS NETW -3dBm ( KNEE) L (300 Hz TO 3 kHz)
AVC. VOX. 12dB MIX
1 amp. [ catE " cLie [ " " ame
AVC RELEASE TIME |5 SEC
AVC ATTACK TIME 10 MSEC

TO VHF XMTR




“c " UPLINK SIGNAL PROCESSOR CHARACTERISTICS

AUDIO INPUTS (TWO)

Input Connector Through terminal

Input Impedance 630 ohms nominal +100 ohms
AF Tnput Level @ 1000 Hz 1.5 Vrms +10% @ 600 ohms
AF Drive Impedance 20 ohms max.

AF Range 200 Hz to 3.0 KHz

Max Noise Input -21 dbm in a 5.0 KHz BW
Input Attenuation 15 db

VOX OPERATION

VOX Threshold, 1 KHz Test Signal -12 dbm *1 db @ input
VOX Release Time 1 £0.4 sec. (over temp. limits)
AF/VOX Attack Time 10 msec max.

AF OPERATION

AVC Release Time ) 15 sec. *5 sec.
AVC Knee, 1 KHz -3.0 dom +1.0 db @ input
AVC Range +20 dom max. @ input
Nominal Clipping 12 db
Frequency Response. 1 KHz Ref.
300 Hz NMT -1.0 d
3 KHz NMT -3.0 db
6 KHz NLT -3.0 db
. Harmonic Distortion @ 1 KHz 8% max.
AF OUTPUT

AF Output Level, Clipped 12 db

@ 1 KHz, +6 dom input 4.3 £0.54 Vpp @ 10 K Ohm load (+9 dbm)
Output Drive Impedance Approx. 10 ohms. capacity coupled

Noise Output for VOX Disabled

Output =35 db below audio

TRANSMITTER KEY

Type of Operation VOX operated
Output Volt. for Transmitter "ON" 0 VDC
Output Volt. for Transmitter "OFF" +12 VDC min.

DC POWER REQUIREMENTS

Input DC Voltage 14 VDC +0.1 Volts
Input DC Current 18 MA max.
SIZE
Maximum Design Envelope Excluding 2.72 x 2.68 x 1.06 in.
Connectors
Volume 7.72 cu. in
‘ WEIGHT
Estimated Weight 8. 0 ounces

7-6/




UPLINK SIGNAL PROCESSOR

10 -
ACTUAL MEASURED AVC "KNEE" —_— JAL AUBIO INBUT
VOX THRESHOLD INAL AU INPU
| SET FOR 12 dB FROM FM RCVR
- CLIP +575 dBM
-3d8mM | dB (SPEC OUTPUT)
VOX THRESHOLD
-2 dBMtI dB
SET WITH | KHz
ok SIGNAL
- START
g CLIPPING
e @-15 dBM
; I‘-—IZ dB CLIPPING —
a
; MAX NOISE
3 3 FM RCVR
f': (SPEC LEVEL) MOD EM-X2
o | -21 dBM MEASURED DATA
a lo
-}
<
le——— 9 dB —»
SAFETY & NRMS/NPEAK
PTT SWITCH "ON" e———— FM RCVR OUTPUT SNR=26.75 dB —————»
20 (CORDWOOD TEST POINT)
l 1 1 | |
-40 -30 -20 -10 o} +10

AUDIO INPUT (dBM)




£2-L

oL S S esoe M __ i s o
| PROCESSOR SIGNAL A .noctsso- SIGNAL \
| (AUDIO lmumu!l» ) YOX-AG
i FOR ASSY SEE 49671 \ lmn ASSv ste aserr-eeseazrsoz |
18 HHRE VA A i w581 H |FOR SCHEM SEC 49671-8650414- |
! ”. '_-__,’ 4 VOX DISABLE :
! |
| 22-8 !
| e 5.4 TRTT |
n | |
100% 1 1.4l 230 N |
AUDIO 4 WC TEST POINT |
- (TgsT) 1
e !
€-3 €l t-e . o s 194 | 198 0! e c w o . xgy
it _——
] at RETURN ncTuRN (TO vie XMTR)
o AUDIO ™ 16-a | 168 o
« T L)) +14vDC +1800C 4 c2 (o]
FILTERED FILTERED T 10000
l"ln €1-3 1 o #
e
10-a | 10-8 |
10 1 4 avoi0 -
0-e D 1 =
re 2!
100% L] MISHO T one g Auot0 ’
o 3 ez 1$€C) . . | o WOT USID
ar raow stc ! LIS S n 1 L 3! iwoc
~BANA RC
R rs <
(3 D8M/$00) 4/ o
2 i evoc {18 2 1 vox aowusr
100007 =
_J 17 . 18-A 4
MAIN POWER +1800C AUI0 AUDIO (GATED)
e ) WPRY GATED ) |
$IDETONE wOT USEO e |
REIUAN 2 24 74 nerumn : B
T :
3
CLIPPING 18 | TP —
Livee | 214 S | 0
1 14-A —
ne
outey? n2
LEvEL 5 oY 100K
12-4 (’?l
n-a | n-e
AuoI0 12 AUDIO OUTPUY 8
Ll * (TO VWP XMTR)
. s e s i e ~
(7]
]
—
A
T TR RRIC TN it L CAMDEN mue
BE | Snidas [Wlwe T IRCA
o TOU WANCLY ON —
o i [ T T eee i INTERCONNECTION
AL 3 e T DIAGRAM
LTI Dy o ) g M PROCESSOR SIGNAL (UPLINK)
0 oaTs 1o W it Seov 10 |0 o
- 4108 ANGULAR Dobed W3OS 3 W' O BR ACTWTY NS ST [ Coon ﬁ.fwl'
A ]
[ D] 49671 | 8670923
T CATION Jcu — 3 i IO -4

TRIT R8T



8 7 | 6 5 v 4 3 | 2 1 |

Fo2-L
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s [ e
l +14 vDC
8 FILTERED
R21
4700 R23
22K
RI3 ci2 IN914
47K a1 Q -
WP — AN 18V 2N718A
2 iz L+ R24
560 Hid Jp=aoi 1 1200
b 2 1 6800 TIME CONSTANT
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“c" UP LINK SIGNAL PROCESSOR TEST SUMMARY

UP LINK SIGNAL PROCESSOR MODULES 8659426, AND
865947 WERE TESTED AS A COMPLETE UNIT AS PER
EVCS TEST PROCESS TP 1-8659426. A SUMMARY
OF THE TEST RESULTS ARE SHOWN AS FOLLOWS.

AVC RELEASE TIME

10 SEC MIN 20 SEC MAX 14.8 SECONDS
VOX RELEASE TIME 1 0.1 SEC 0.94 SEC
AUDIO/VOX ATTACK TIME

LESS THAN 10 MS 2MS
AVC THRESHOLD 9 £1 dbm MAX -9.5 dbm
VOX THRESHOLD 18 +1 dbm -17.8 dm
HARMONIC DISTORTION 8.0% MAX 2.7%
FREQUENCY RESPONSE 1000 Hz REF.

300 Hz -1.0 db -.6 db
3000 Hz -3.0 db -1.2 db
6000 Hz NLT -4.4 db

-3 db
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~ LCRU RECEIVER BLOCK DIAGRAM

2101.802 MH2z

120.758 MHz

PRE- .I
e FLTR

10.7 MH2

1981.044
MH2z
X9
220&'}'12 110.058 MH2
. X2 0sC

©

RF CONVERTER MODULE

.I IF AMPL | .I
= ELTR 1ST DSCRM

2ND DSCRM
AUDIO

IF/AUDIO MODULE




872-L

FM RECEIVER CHARACTERISTICS

. General

Frequency

IF Noisc BW

LO SNubility

LO Output RADIATION

In.age Rejection

Ultimate Rejection

Scnsitivity for 23 dB S/N Quieting
Dynamic Range

Max Tolerable RF Input

RF Input IMPEDANCF.

RE_Input_Signal_
Carrier Modulation
Subcarricrs

124 KHz SC Modulation
134 KNz SC BW

Audio Output_Signal
Baseband Qutput Reaponse

Bascband Output Voltage
Harmonic Distortion
Cross Modulation

Audio Sjucich

Audio "*On**
Audio "Off"

Switching Time
10 Kiiz_SC Qutput.

Output Level for 0.8 radian peak PM
Output Drive linpedance

Signal Srength Indicator

Output Level

Scusitivity for 20 dp RF change
Response Time

Calibration

Calibration Accuracy

DC Power Requirements
Input DC Voltage

Input ¢ Current

On/0ff Control

Reversed Molavity Protection
s12e

VOLUME

MAX, DESIGN ENVELOPE INCLUDING MTG FEET

WEIGHT
60% ACTUAL 40% ESTIMATE

¢ RN

2101.802 MHz

830 KHz

+ 0.003% max,

=70 DBM max.

60 di Min,

80 dp

-128 DpW

=130 DBW to -85 DBW

=30 DBW

50 ohms, AMERICON 2034 -0000

0.7 radians peak, PM

124 KNz and 70 Kliz

FM Voice, ¢ 7.5 KHz prak dev,
368 KHz

300 Hz to 3000 Hz ¢+ 1 dB; ref
1 KHz

1.5 VRMS @ 600 OMM LOAD

3% Max,

26 dB below audio

=130 DBW max. RF Input
=21 DBM min, nofsc In Audlo
Channel

50 msecc max.

0.7 VRMS ¢ 10 Kohms Load
100 ohms balarced to G,

0 to 5.0 volta DC « 5000 ohm load
75% of Total Output

637 of change In 0.1 sec,

S5 dp steps from =130 DBW to
-95 diw

s 1dp

14 VDC 2 00 Volts
(100) M\ max

U NDC Prime Power
uilt In

24 CUIN VNAX
3.8 X 5.26 X .64 IN

13 LBL MAX




S-BAND FM RECEIVER

RF CONVERTER

r— BW= 20 MHz MIN BW (3 DB) = 4 MHz NOM.
| 6= 3008+ 208 6008 MIN REJECTION |
BELOW 100 MHz |
2101.802 MHz +.0015% NF 7.5 dB MAX | 3 POLE BALANCED PRE AMP 3poLE | SECOND | 3
1 MCI5S9 | MIXER
Z1284BW MAX L.O.RADIATION,i PRESELECTOR MIXER 120.758 MHz FILTER [ NC236 Tz, 50 oHMs 7
~70 dBM
] A | VSWR 1.5:1
30BBW: 25 MHz MIN L.0. = 1981.044 MiHz @10.7 NHz REG 8 RF _lvoc
3008 BW, 120 MHz MAX ] | -ssdew WVOC——o gy p [ ""70 MA NOWINAL
] 6008 BW, 240 MHz MAX 2 POLE 100 MA“MAX
FILTER |
| X9
| 220.116 MHz |
| CRYSTAL |
X2 le— 0SC |
| 110.0580 MHz
L - POWER DRAIN : 11V, 26 MA MAX.
! IF 8 AUDIO MODULE
i — e e e e e e e e S R e s e e S S EEE RS- — — ——— ————y
| SIGNAL STRENGTH INDICATOR
| SECOND IF =10.7 MHz BUFFER 0 T0 5.0 VDC @ 50002 LOAD
| ©AMP |
!
i 10dB MIN
o LIMITING |
b
] FIRST ’ L.P. j
L1y Simt el woiss Hel Mciss  |—s Meise TR DISC INTEGRATOR [—o{ * FITER |  AMP [ of SOLATION | +O 70KHz 0UT
| e MC236 100 KHz l 4v P-p SN o ik
SRl
10K  OHM
! fe.0.7 30 KHz [ oggpouutulﬂgnozm AT - 128 dBW
I BW(34B) = 480 KHz MIN - K¢ = 2 MV/KHz - — L b3
N : 530 KHz MAX oc AMPLITUDE AT | KHz BP. FILTER 280 LP. BUFFER AT 70 KHz )
| REJ. OF SIGNALS I.5MHz 1 awpLiFiEr [* 1 DEI:EZCJLOR INTEGRATOR BIWZ‘SSK:({I: LIMITER —o oisc. ™ FiLTer AMP O AUDIC OUT
i AWAY = TOD® MIN = ’ IGO!DOVO:I“SS
£ ‘—| | 3% 0IsT
| B.P. FILTER | j SN
170KHz |o| AMp || FITER [ I schMiTy N 2348
| BW 10 KNz OET. TRIGGER AT.- 12848W
IF POWER DRAIN : 11V, 24 MA MAX “AUDIO POWER DRAIN 15 MA



LCRU RF CONVERTER
(SCHEMATIC DIAGRAM)
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LCRU IF AND AUDIO
(SCHEMATIC DIAGRAM)
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Nrosoa-—"r"lgg%f&’r&“—-—. PREAMP |— & ls:}[j{f&%: — zrr:g( EE;LE:;L L o1 LIMITER |
BN=30 MHz BN=5 MHz BN = 530 KHz
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NOISE FIGURE = 8 D8
.x = 30 KHz

B = 410 KHz
o e 'l' = 800 KHz

__—

(S/NIgyBCARRIER

-102

-98
PS (OBM)

LCRU RECEIVER

(THEORETICAL
PERFORMANCE)
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RGA

IF FILTER BANDWIDTH ANALYSIS

DATABW 2X 124+2X 75

RECEIVED SIGNAL UNCERTAINTY
+0015%

LOCAL OSCILLATOR UNCERTAINTY
(INCLUDING AGING) (22 PPM)

FILTER UNCERTAINTY 130 KHz
TOTAL BANDWIDTH REQUIRED

NOISE BANDWIDTH

263 KHz
63 KHz

90 KHz

60 KHz

476 KHz
530 KHz
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DET AGC VS RF INPUT 2ND IF AMPLIFIER INPUT (POST FILTER)
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“I}ll AUDIO DEMODULATOR FREQUENCY RESPONSE
ACTIVE 5 KHz LOW PASS FILTER

+5

0 - A,

\\ Fyps = S KMz

-10

2-L
GAW (D8)
8

100 1000 10,000
FREQ IN Hz



HARMONIC DISTORTION OF AUDIO AMPLIFIER

yT 8V PEE
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RCVR AUDIO OUTPUT VS TEMPERATURE
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SECOND DISCRIMINATOR
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RGA

FM/PM TRANSMITTER

378.75 MHz 757.5 MHz2 2272.8 MHz2
80 MW 3.5W TO 3.8W 12W
FM EXCITER 0.254d8
= FM 1.5W
MOD SIGNAL 3 STAGES X3 32w
MOD INPUT |NgT-| 0SC | X2 coMB- || PA |{VARACTOR || BP | —o{ 26Hz L "5l POWER
_I.-_‘wo" lansgslw MULT s S RAcT FILTER IPA SPLITTER [1.5W
= SECONDARY REGULATED DC REGULATED DC
REGULATOR 250 MA 400 MA
+29VDC r &
85 MA
CONTROL
LINE O &
zs:gc R
I0MA MAX
378.75 MHz ———=1
80 MW '
J GH 535w
PM EXCITER ——ﬁl e l
0.15d8 . :
MOD INPUT |NET- os¢ Xie L > — e RF OUT
WoRK| 23811075 |MULT | Recurateo oc | COMBINER | ISOLATOR (o . -F. Lo 9.4W
_r —& 2272.5MHz
ol | |
ULATOR 2 GHz
PA 5.35W
+29VDC l | | =
CONTROL REGULATED DC o
LINE O
,%’,}’2 MAX l__L 1.12 AMP TOT
B
+29 VOCO——1 pRr|MARY
a2t AL LI VOLTAGE [—® REG DC
REGULATOR +26 VDC,
.77 AMP

=




RCA PM/PM TRANSMITTER

3"67: MHz 757.5 MHz 2272.5 MHz
80 MW 3.5W 1w
WB-PM EXCITER 0.25d8
; PM
MOD SIGNAL 3 STAGES X3
MOD INPUT | net -~ lasSotarslminy CoMB- [ PA L-s{vARACTOR[—  OF |- 2 ¢ ELN sror
[ work |k INER DOUBLER MULT H
- SECONDARY REGULATED OC A RecuLATED DC
REGULATOR 250 MA | 320 MA
+29v0C j
85 MA
CONTROL
LINE o—
29 VOC
)
N OMA MAX e ==
o0 80 MW
o \
\ l 2 GHz ' 4.25W
o o PA ! 0.15d8 0.25d8 0.20 d8
MOD INPUT | NET- osc il S I | Lo . . . RF OUT
K [23-671875 [MULT COMBINER ISOLATOR LP
i bl BT | resuuareo oc | 1" —*]FiTen RELHTT
= SECONDARY | i
REGULATOR 2 GHz
L
PA 4.25W
+29 VOC I | '
85 MA l |
CONTROL REGULATED DC
I0MA MAX l 2 0.9 AMP TOT
27-33VDC 0——
PRIMARY
+29vDC VOLTAGE —& REG DC
NOMINAL REGULATOR +26VvDC

_r__ 1.57 AMP
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FM/PM TRANSMITTER CHARACTERISTICS

!!!QUOHC!

Operating Frequency

Frequency Stability, ERther Modulator, one year

RF Bandwith

RF _Output
Output Connectlor
Output Impedance
Output VSWR

RF power

8-Band Modulators

Modulation
ONNECTOR
Range
Scnsitivity
Input

Nominal DC Input

Incidental AM

Incidental FM, Max. Noise Deoaity
Incidental FM, Total

2 Tone IM @ 2.5 Mliz Combined Deviation
Frequency Response

Deviation Linearity

Harmonic Distortion

PM_Modulation

CONNECTOR
RANGE
Sensitivity

put Impedance

Phase Noise

Incidental AM

2 Tonc IM @ 2.5 Rad Combinced Duviation

Puwer_Supply
Power Supply Voltage
DC Current Roquirement

FM/PM Modulator Control
\'th VERSED POLARITY PROTECTION
olume

weight

2272.6 MHz
0.003% (PM), + 0,02% (FM)
(15 MHz min.)

MOn, AMERICON 2034 -0000

50 ochms nominal

1.3t 1

10 watts (8.4 watts minimum)

+ 2.5 MU~ peak
SEALECTRO 50-075-0019
DC - 3 MHz

2.0 MHz/Volt peak + 10%
100 ohms + 107 + 30 pf max.;
DC Coupled

(+2 volts DC)

8% max.

1 KHz rms/200 Hz

5 KHz rms

34 dB min,
+1dB DC - 3 Milz

3% up to 2.5 MHz Dev.
%

¢ 2 rad

ak
SEALECTRO 50-075-0019
200 Hz - 20 KNz

2 rad/volt + 107 up to 2 radians
peak

1000 ohimnz + 107 + 30 p{f max.
4 rms non vibrating

5% Max.

26 dB min,

27 - 33 VDC, 29 VDC Nominal
1.85A max,

Prime Power, 29 VDC, 10 Ma M
NCLUD(D IN UNIT
44.5 cubic inches max,

42 0z max.

aN
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PM/PM TRANSMITTER CHARACTERISTICS

STTT——

E requency

Operating Frequency
Frequency Stability, One year
RF BANDWIDTH

RF Output_

Conncctor

Output Impedance
Output VSWR

RF Power
Incidental AM

NB-PM _Modulation
CONNECTOR

Range

Modulation Sensitivity

Input Impedance
Froquency Response
Deviation Linecarity
Phase Noise

2 Tone IM @ 2.5 rad. Combined Deviation

WB-PM Modulation
CONNECTOR

Range

Frequency Response
Deviation Linecarity
Input Impedance
Modulation Sensitvity

2 Tonc IM @ 2.0 Rad. dev. in 200-20000l1z Band

Phase Noise

Power Supply Voltage

DC Current Requirement
Modulator Control

Reversed Polarity Protection
Volume,

weight

2272.5 MHz
0.003%
(18 MMz min)

MO0. AMERICON 2054-0000
50 ohms nominal

1.3 01

8.0 watts (6.6 watts min.)

- 8% max.

SEALECTRO 50-075-0019
200 Hz - 20 KHz
2 Radians/Volt peak + 10% up
to 2 radians peak
1000 ohms + 10%, 30 pf max.
+ 0.5 dB, 200-20000 Hz
up to 2.5 radians peak
4 rms non-vibration
26 dB min.

SEALECTRO 50-073-0019

1.19 MHz to 1.31 MHz

+ 0.5 dB 1.19-1.31 MHz
3% up to 2.0 radians peak
50 ohms ¢+ 10%, 30 pf max,
1.85 radians/volt + 10% up
to 2 radians peak

40 db min,

4 rms non-vibrating

27 - 33 VDC, 29 VDC nominal
1.65 Amp max,

Prime Power, 29 VDC, 10 Ma
max.,

Included in Unit

44.5 cu in max.

42 oz, max,

e s il T2 e deil
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RF pOUT (w)

(o]
1

0°F
TEMP. LIMIT
(VENDOR | SPEC)

SPEC LIMIT
8.4W MIN.

FM—-PM TRANSMITTER

I

PouT MAX=9.8W 160°F

TEMP
LIMIT
(VENDOR)

SPEC LIMIT
8.4W MIN.

8 |-
34 MW 378.75 MHz INPUT
26 VDC=CONST
7 p—
1 ] | | 1 | | 1 |
-20 0) 20 40 60 80 100 120 140 160

TEMPERATURE (°F)
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PA CHARACTERISTICS

27

o

PA RETURN
(7 MIN)
0.50 d8 APPROXIMATE
; LCRU LIMIT
s T, SU—
2 | 1 1 1 L1
100 120 140 160 180 200

SINK TEMP -°F

CONSTANT 26.0v DC
P/S INPUT

?

PA RETURN

1 1 1 1 1 J

120 140 160 180 200
SINK TEMP —°F
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“c" REQUIRED THERMAL RESISTANCE OF 2N592I

8TrRANS (°C/W)

10

r Eps =26 VDC
MpaA HOT £36.3%
fcHassis *2.2 °C/W
i RCA SOMERVILLE TRANSMITTER DESIGN INCL.
" SCREENING LIMTS (DCHEAT) (0.3 4B ATP LOSS
= .6 dB I1SO + LPF +COMB.
COLLECTOR J,6dB IS0 H o
COOLING
LIM
PM/PM
= XMTR 4120 °F COOLING
SPEC PouTt PLATE TEMP
4145 °F
VENDOR SCREENING RANGE
FM/PM +T71 °C o
_ (RF HEATING ) Ayt +160 °F
CURVES USE SPEC PourT
TPA =470 °C
Tj=+150 °C MAX
i L1 | 1 | | i L 1
5 6 7 8 S 10

TRANSMITTER POWER OUTPUT (W)



NOTES ON 285921 (TA7205) THERMAL RESISTANCE REQUIREMENTS -

®  2N5921 IS SOLD COMMFRCIALLY WITH A SPECIFIED THERMAL RESISTANCE OF 12° C/W.

®  RCA SOMERVILLE CAN PERFORM ADDITIONAL SCREENING REDUCING THRRMAL RESISTANCE TO 10° CW.
®  IF COLLECTOR COOLING IS EMPLCYSD, THERMAL RESISTANCE CAN RE REDUCED FIRTHER TO 9,5° C/W.
®  THE ABOVE THERMAL RESISTANCE VALURS ARE BASED UPON MEASUREMENTS USING DC HEATING; THESE

VALUES INCLUDE SAFETY FACTOR,

®  DISPLAYED CURVES USE A CONSERVATIVE THERMAL RESISTANCE FOR THZ CHASSIS = 2,2° C/W; CONIC

28-L

THERMAL ANALYSIS & 1,2° CAW.

= XMTR DESIGN REQUIRES A 2N5921 TRANSISTOR WITH A THERMAL RESISTANCE OF 6,4° C/AW MAXIMUM, IF

COOLING PLATE DOES NOT EXCE:D 133° F,

. CONIC DATA SHOWS THAT 2 TRANSISTORS OUT OF 11 MEASURED DO MEET LCRU THERMAL REQUIREMENTS.
. CONIC IS CAPABLRE OF PZRFORMING R.F. HEATING SCREENING TO FIND THERMAL RESISTANCES BETTER

THAN 6.4° C/W.

TRANSMITTER DESIGN IS FEASIBLE PROVIDED TRANSISTOR SCRZENING WITH R.F. HEATING IS EMPLOYED.
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S-BAND DIPLEXER CHARACTERISTICS

Frequencies and Loss

Receiver Arm
Loss (fR)
(fR + 7.5 MHz)

Transmitter Arm

3101.8 MHz + 7.5 MHz
0.85 dB max
1.0 dB max

2277.5 MHz + 7. b MHz

Loss (f,r) 0.60 dB max
(f,r + 7.5 MHz) 0.70 dB max
VSWR (all pass b;'inds) 1.3 max
POWER - Receiver Arm 0.5 Watt
Transinitter Arm 15 Watts
Isolation
Transmitter Port to Receiver Port:
(fR - 247.5 MHz) to (fR - 232.5 MHz) 100 dB min.
(IR - 7.5 MHz) to ((R + 7.5 MHz) 60 dB min.
(f,r - 7.5 MHz) to (IT + 7.5 MHz) 80 dB min.
VOLUME 18 cu. in. max.

WEIGHT

12 oz. max.
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S BAND DIPLEXER

“c" (STE UNITS)

MEASURED INSERTION LOSS

SIN 17 18 19 20 21 SPEC
FREQ db d db dd db db
(MHz)

2094.3 0.65 0.60 0.65 0.65 0.60 1.0
2101.8 0.65 0.60 0.60 0.65 0.60 0. 85
2109.3 0,65 0.60 0.65 0.65 0.60 1.0
2264.0 0.40 0.40 0.40 0.45 0.40 0.7
2272.5 0.40 C.40 0.40 0.45 0.40 0.60
2280.0 0.45 0.45 0.40 0.45 0.45 0.7
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UHF ANTENNA CHARACTERISTICS

(MODIFIED EVCS ANTENNA)

VERTICAL MONOPOLE BLADE

TYPE
OPERATING FREQ
VSWR AT 259.7 MHz

259.7 AND 296.8WHz
1.25 MAX

GAIN (MIN) >

-0.5 db
-3.0 db
-1.0 db
-5.0 db

AT 29.8 MHz 2.30 MAX
GAIN FREQ ELCV_ANGLE
259.7 MHz PEAK 45 DEG TYP)
259.7 MHz 90 DEG
296.8 MHz PEAK (48 DEG TYP)
296.8 MHz 90 DEG
[> GAIN INCLUDES 1 db TOL FOR MEASUREMENT ERRORS
POWER CAPABILITY 500 MW MIN
POLARIZATION VERTICAL
CABLE RG1428/U
CONNECTOR GREYMAR 10743
MFG/PART NO. MOTOROLA 85-25933K03

WEIGHT (INCLUDES CABLE/CONN)

4.0 0Z-MAX
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PLSS VHF ANTENNA
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¢ o 3 Document I'.P. No. llisz/ y-2f

PURPOSE
The purpose of this test is to tune the antenna and then verify
the electrical performance of the Apollo back pack antenna system,
part no. SV-T713932, with its mounting on the Portable ILife Suppori

Sysitem, Oxygen Purge System (PLSS/0PS).

LCOPL

This tes' includes Luning the anlenna and a VOWR and radiated

power measurements.

PisRSONNEL
a. NASA Test Conductor
b. Recuiver Operator

¢c. Quality Assurance Represcntative

EQULPMENT

e tollowing equipment is a minimun requircment and should be

B Liste s or cquivalent

NAML . . MAN:UI"AC'l'UIU'il( MODII, NG,
vipnal Gencrator | HP O
OWR Met.cr PRD 2778
Receiver i Ctoddart NI'10Y,
Dlotted lLine Alford C1GIAG
Relerence Dipoles Impire T2

7-73




Page 2 of 8 Document TP EE33/69-37
‘ V. PROCEDURL

a. Tuning and VSWR Measurements

(1) Use test setup a: shown in Figure 1

(2)  Turn on cquipment, allow 30 minutes warmup, and conncet
hack pack antenna to clotted line.

(3) Adjust signal generator Lo frequency of 2,9.7 Mc,
0., Mc and 1000 c¢yc. modulation |

{(4)  Adjust slotted 1l in¢ carriage until a maximum !. rea:hedu
on the SWR meter. '

(5) Set maximum level to 1.0 on SWR meter.

(&) Adjust carriage Lo a minimum level on SWR meter ana

read VSWR

(1) Adju. .t signal generator Lo 296.8 Mc, *0.Y M;, and 1000
. rye. modulation.

(& itepeal steps 4, °, and G

(9) 11 it is determined that antenna needs tuning:
(#) wuse tcst setup in Figure 1
(b) trim a small smount irom antenna top maintaining

round edges. ‘

(L0, Repeat steps 3 through 8.

(11) Repeat steps 3 Lhroﬁgh 10 until a VOWR of' no morc¢ than
2.0:1 1u<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>