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1.0
2.0
3.0
4.0

AGENCA
24 March 1583

INTROCUCTION
SUMMARY OF ACTION ITEMS
STATEMENT OF REQUIREMENT CHANGES

DESIGN ANALYSIS CF SPACE SEGMENT
4.1 System Overview

4.2 Command and Control

4.3 Data System

- Data Link Analysis
- Encryption

-~ Instrumentation

- Data Storage

4.4 EBlectrical

- Power
- Grounding
- EMI
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ACENDA, ( CONT)
24 MARCH 1983

4.5 Physical Properties

- M3s3 Proparties
Thermel Properties

3.5 Reliability Update
1.7 Coliection System
- Antennas
- Payload
PERTORMANCE ANALYSIS

TEST PROGRAM UPDATE
6.1 Testz [mplementation
6.2 System fest

GROUND SEGMENT SUPPORT

7.1 Payload Irtorface

7 2 Calibration Requirements
7.3 Operational Considerations

HY COMMAND INTERFACE
ACTION ITEM REVIEW
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ACTION ITEM SUMMARY
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SOURCE ACTION ITEMS OPEN
PDR 9
PAYLOAD CDR 17 5
CDRs 1 1

-SECRET/

Approved for Release: 2024/08/07 C05098500

a

HAMOLE Via
SYBAAN CONTROL
SYSTEm

25X1

25X1



C05098500

{ 1
| OB |

Approved for Release: 2024/08/07 C05098500

SEGREF/ §1rUY 5w/ =237 19 0m0 s

OPEN ACTION ITEMS

CDR 7

L-12

PROVIDE STRESS ANALYSIS ON LB ANTENNA BASED ON RESULTS
OF THERMAL ANALYSIS

DETERMINE C MOS SUSCEPTABILITY TO RADIATION AND LATCHUP

FAILURES

RELATE TM SICNAL LIST OF CDR, PG 67, TO PRESENT LIST-OF
RUBY TEMPERATURE SENSORS

RESOLVE IMPACT OF 32-FOOT CUAX CABLE LENGTH ON TRANS-
MITTER INPUT MISMATCH PER CDR, PG 69

PROVIDE LEAD TIME REQUIRED FOR S/C TO PREPARE EQUIP-
MENT FOR TEMPEST TEST

RESOLVE SICNAL BANDWIDTH REQUIREMENTS OF RUBY SUB-
ASSEMBLY RELATIVE TO PERFORMANCE IN THE PRESENCE OF
Bi ¢ MODULATION AT A MINIMUM 6 usec MODULATION RATE
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REQUIREMENT CHANGES

Gss: VHF PAYLOAD THRESHOLD LEVELS
PROPOSED: +3.3 dBm FOR MAINBEAMS

. -7.7 dBm

-11 dBm ! FOR SIDELOBES

TEST PLAN: FAST PUMPDOWN OF VHF ANTENNA REQUIRED

SINE VIBRATION OF VHF ELECTRONICS AND DCU 11 REQD

CCB: PSDA — REDUNDANT POWER CONTROL RELAYS ADDED
DCU 11 - REDUNDANT POWER CONTROL RELAYS ADDED
ANTENNA — POINTING ANGLE CHANGED TO 30 DEGREES FWD

—SECRET HANDLE V1A
SYEMAN CONTROL
7 SYITEM
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COMMAND AND CONTROL
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AEEE | SINGLE EVENT COMMANDS SHEET 1 OF 5
o
CUMMAND FUNCTLON LUCATION DECUDEK
NSPC-1 NORMAL [F AMP/HOT LOADS ON P/l A
NSPC-2 TR-1 RECURD PSLA A
(P/L BU-2) i
NsPC-3 STUP ANTENNA - PRLIMARY PSDA A
(p/L BU-3) SIJP ANTENNA - BACXUP DCU-LI - UMD #10 -
SELECT SYMC TU MUTUR DRIVE NU. 1L psDa
NSPC =4 ANTENNA UP PSDA B
{(P/L BU-4)
NSPC-5 ANTENNHA DUWN PSLA A
(P/L BU-S)
]
HANGLE VIA
BYEMAM CONTROR
'o Systeams
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Sy SINGLE EVENT COMMANDS SHEET 2 OF 5
3 s
COMMAND FUMCT LON LOCATLON DECOLER
s
NSPC-6 PRIMARY DATA SOURCE & PRIMARY BASEBAND B/L A
: (P/L BU-6) SELECT MOTUR DRIVE Nou. 1l PSLA
SELECT TR-1 @ 4:1 PSDA
SELECT (R-2 @ Z:1 PSUA
STOP RECORD PSDA
- ENABLE NORMAL P/L FUSE PSDA
: SELECT DCU-1T CH. 1 ¢ 512 XBPS PHIEY
3 SELECT DCU-LE CH. 2 ¢ 156 KnPs uCu~-11
: SELECT DCU~I1 TO P/L NUKMAL 3/B A RIES
SELECT DIU NO. i THACK 1 DW NO. i
| SELECT DIU ND. 1 @ 512 KBPS U
SELECT DIY NU. Z TRaLK 1 LIY NO. 2
SELECT DIU NO. 2 @ 256 KBPS DIV NO. 2
NsPC-7 BaUKUP DATA SUURCE & BAUKUP BASEBAD PL A
(P/L BU-7) SELECT MOTUR DRIVE NO. 2 PSDA
SELECT [R-1 @ 2:1 PSha’ '
SELECT TR-2 (0 4:1 PSDA ‘
STOP RECORD PSDA N
ENABLE P/L FUSE BYPASS PSDA
SELECT DUU-KI CH. 1 ¢ 256 KuPs wey-11
SECRET/ o, s 21
SYBMAN CONTROL
11 SYsTea
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TR : SHEET 3 OF 5
iy nir SINGLE EVENT COMMANDS
CUMMAND FUNCTLON LUCATIUN DECUDER
NSPC~7 SELECT DCU-LI CH. 2 @ 512 Kups DCU-11
(P/L BU-7 SELECT oCU-II TO P/L BACKUP B/B Deu-11
(Cont inued) SELECT DIU NO. Ll TRACK 2 DIU NO. L
SELECT DIU NO. L ¢ 256 KsPs LIV NO, L
SELECT DIU NO. 2 TRACK 2 DIU NU. 2
~._ SELECT DIU NO. 2 & 512 KBPS LIU NO. 2
NSPC -8 REDUNDANT LF AMP/HOT LOADS ON P/L B
psPC-1 HIGH GALN ANTENNA PIN PULLERS (PYRO) +Y PALLEY
PsbC-2 HIGH GALN ANTENNA PIN FULLERS (PYRO) +Y PALLET
psbe-3 SELECT P/L FUSE AS ENABLED psba A
SELEUT COAX SWITUH NORMAL POSITUUN COAX SWITCH )
SELECT DCU=-1L PRIMAKY POWER DCU-LL p 49
SELECT ENCRYPTION
4
PSPC~4 SELECT CUAX SWIiCH TRANSFER PUSITION COAX SWITCH A
—SECRET/ ot v
SYEMAN CONTROL
SYSTEM
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SINGLE EVENT COMMANDS
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SHEET & OF 5

FUNCTLON LUCATIUN DECODER

PSPC-S SELECT P/L VSPC NOWWAL MULTIPLEXER P/L A
(P/L BU-8) HOT LOADS Q-8 & VISABLE CONVERTERS A & B WL

TR~1 RECORD STOP & PLAYBACN STOP PSDA

TR-2 RECURD STUP & PLAYBACK STu¢ PSDA
(ALL GFF} DIV NO. 1 PUWER OFF BLU NO. 1

DIU NO. 2 POWER OFF ~ DIU NO. 2

DIU-E1 CH., 1 & CH., 2 DISCONNECTED eu-11

KG N0, 1 DISABLED DCU=LL 0 43

KG NU. 2 DISABLED beuU-11
PSPC-6 TR=Z RECORD PS LA [
(P/L BU-1)
PSPC-7 SELECT ENCRYPTLION BYPASS DEU-1L  CHD 24 A
PSPC-8 SELECT DCU~L1 REDUNDANT POWER . WU-LL CMD #5 B
PsbC-9 SPARE , A

T~a,
PSPC-lw SELECT P/L VSPC BAUCKUP MULTIPLEXER P/L B
-SECRET ot
q AYEMAN CONTROL
13 SYSTRa
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SINGLE EVENT COMMANDS ‘ SHEET 5 OF 5

G —
COMMAND FUNCTION LOCATION DECODER
RTC=1 P/L BASEBAND * ON Pl ‘ A
TR-1 READOUT rSDA
DIU NO. 1 POWER ON DeU=L1 B
DCU-L1 Ci. | CONNECTED beu-11 CMD #7
KG NO., 1 ENABLED xu-tt
RTC-2 P/L BASEBAND #* ON P/L B
TR=2 READOUT PSDA
DIU NO. 2 POWER ON peU-LL
DCU-L1 CH. 2 CONNECTED u-11 CMD #3
KG NO, 2 ENABLED wu-1t
RTC-3 ALL OFF - SAME AS PSPC-5 A
TRANSPOND DCU-LI CH. #** CONNECTED RIS 8 CHD #6
KG NO, % ENABLED wu=-1i

~SECRET/ — 25X

" srTem
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E."O'RF}!" i VSPC RELAY COMMANDS

RELAY CUMMAND ___FYNCTION DESTINAT LON

00 0000 PEARL ON LOW PUWER VIDEO PROCESSUR

10 0000 PEARL LOW TU HIGH PUWER VIDEQ PROCESSOK

10 0001 DIRECT TRANSPUID PRIME

10 0010 RUBY POWER UN RUBY T

v 0Lul RUBY SELECT PKIMARY CONV RUBY ‘

10 0l10 ‘ RUBY SELECT REDUNDANT RUBY

W 1001 RUBY CLOSE UNE FUSE BYPASS RUBY

W 1010 KUBY SELECT NURMAL RF/LF RUBY

W 1101 RUBY SELECT RED RF/IF RUBY ,
10 1110 | |puwx on ] 25X11
1L wool PSPC 6 BACK-UP PRIME

11 0010 NSPC 2 BACK-UP PR INE

1L 0100 NSPC 3 BACK-UP PRINE

11 oLlo NSPC 4 BACK-UP PR IME

It 1001 NSPC 5 BACK-UP PRIME

1 1ilo NSPC 6 BACK-UP PR IME

L1101 NSPC 7 BACK-U? PR1ME

1w OFF PILUT BACK-UP PR IME

25X1
-SECRET/ .
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ST 1 - T7
LORREN RJBY COMMANDS - TTL
{ul) EXECUTE U0 DATA
10w 0000 SYNT TUNE % LSB
1001 XX00 SYNT TUNE 2 MSB
1001 LXXX SELECT REDUNDANT SYNTH
1010 00XX ATTENUATION SETTING
1010 XX00 THRESHULD SELECT
11t X000 TSG COMMANDS
1100 1XXX NUTCH BYPASS
1100 Xixx - SHURT PULSE ENABLE
11u0 XX1X REDUNDANT 51GNAL PRUCESSING ENABLE
110l 0UXX PULSE PRIORITY SEL
1110 XXXX KESEXVE FUR | 25X1
1t XXXX 8 BITS

25X1
—SEGR'ET-/ HAMNDLE VIA

BYEAAN CONTROL
SY$TEM
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SUMMARY CF COMMAND LIMITATIONS SHEET 1 OF 7
R T

ACTION
CUMMANDS
AFFECTED ALARI! SHALL DO
1. NORMAL BAND CHANGES (EXCEPT PULSE ONLY) MUST VSPC 9-24 (1)
BE PRECEDED AND FULLOWED 8Y A TSG MUDE 3.
RAND CHANGE FROM FULSE-ONLY TU NORMAL MUST
BE FOLLOWED BY A TSG MOOE 3.
2. ISG MUDES 1| AND 3 AKE USED ONLY DURING DATA VSPC 39 & 40 T(L) h
COLLECT ION AND ANALYSIS.
3. A TSG MULE 3 MUST PRECEDE A TSG MODE 1 AT VSPC 39 & 40 (1)
THE END OF A TASKING SEQUENCE.
4. MINLMUM DATA COLLECTION DURATIUN IS o SECONDS. Vspe T(1)
NSPC 2
PSPC 6, 5
5. MINIMUM ANTENNA DRIVE INTERVAL 1S 0.0 SECOND. NSPC 3,4,5 (1)
6. NSPC 6 AN 7 USED TO STOF TAPE RECORDER {UST NSPC 6,7 T(1)

ACREE WITH PREVIOUSLY SELECTED DATA SYSTEM.

25X1
-SECREF/ HANOLE Vi

. BYSMAN CONTEOL
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LORR; T SUMMARY OF COMMAND LIMITATIONS SHEET 2 OF 7
i ]
ACTION
COMMANDS
AFFECTED ALARM SHALL DO
!, SWITCHING BETWEEN PRIMARY & REDUNDANT DATA PSPC 5 T(L)
SYSTEMS OR Fs MUST BE ACCUMPLISHED WL'TH NSPC 6,7,1,8.
PAYLOAD POWER (r¢,
AN OFF COMMAND MUST FOLLOW THE APPLICATION PSPC 5 - T(L)
JF HV +Y POWER.
9. AN UFF COMMAND SHOULD PRECEDE THE [NTERRUPTIUN PSPC 5 (1)
OF HV POWER.
13, AN OFF COMMAND SHALL BE EXECUTED 2 TO 30 SECUNDS PSPC 5 (1)
AFTEPR. RTS FADE.
L1, THE ANTENNA MUST BE STOPPED WITHIN L0 SECUNLS NSPC 4,5,3 (L)
AFTER LT HAS BEEN STARTED,
12, THE FUSE BYPASS MODE, PSPC 3 FULLOWING A NSPU 7, NSPUC 7 ™

MUST ONLY BE USED BY PROGRAM DIRECTIUN AMD THEN
ONLY AFTER A FAILURE [N THE PAYLOAD.

25X1
-SECRET? HANOLE ViA

BYTRMAN CONTAOL
IY3TEM
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yEmITEn SUMMARY OF COMMAND LIMiTATIONS SHEET 3 OF 7
LQRR&"‘ 2 S P e P e B W
ACTION
COMMAND S
AFFECTED ALARM SHALL VO
13. THE PAYLOAD RECEIVER REQUIRES 6 SECONDS TO SWITCH VsPC 9-24 (L)
BANDS AND JJ SECONDS TO VUARM UP BEFORE TASKIM OR
CALIBRATION.
14, PAYLOAD HOT LOADS REQUIRE 120 SECUNDS TO WARM YP. NseC 1,3 ™~ (L)
15. 600 MSEC MINIMUM MUST ELAPSE BETWEEN THE FIRST VSPC (RELAY) Ty
TWO V§PCe FULLOWLNG AN OFF COMMAND, THE FIRST
VSPC FUNCTIUN SHOULD ONLY TURN ON PAYLOAD POWER
IN THE LOW POWER MODE,
16, PAYWAD PUWER ShOULD BE APPLIED BEFORE THE NSPC 4,5 Tl)
ANTENNA IS MOVED, EXCEPT WHEN DRIVING TO PSPC 6
ELTHER LIMIT, VSPC 39,40
17. A TSG MODE 1 REQUIRES 37 SECUNDS TO COMPLETE, VSPC 4U T(1)
18, A TSG MODE 3 REQUIRES 12 SECONDS TU COMPLETE, vsee 39 T(L)
!
T4
25X1
-S‘E'G'RE?—’ HAMNDAE VIA
SYEMAN CONTROL
SVETEM
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SUMMARY OF COMMAND LIMITATIONS SHEET 4 OF 7

ACUTIUN
COMMANDS
AFFECTED ALARM SHALL DO
19. AN NS.C 2 OR PSPC 6 MUST PRECEDE A TSG NSPC 2 T(1)
CALIBRATION BY 2 SECONDS PSPC b
VSPC 139,40
20, THE HIGH-GAIN ANTENNA MUST BE STOWED FOR HV NSPC 3 & 4 (1)
MANEUVERS CREATER THAN 50° OUT G¥ PLANE.
21, TASKING IN THE EXCLUSION BAND. SHALL BE FLAGGED. TS
22, COMMANDS SHALL BE SEPARATED BY ONE SECOND MINIMUM. T(1)
23, THERE MUST BE AT LEAST ONE PSPC 3 PER REV, PSPC 5 (1)
24. THE ANTENNA SHOULD NOT BE MOVED DURING THE NsPC 3, s
LAST 23 SECUNDS OF A TSG MUDE 1 SEQUENCE AT 4, 5
THE BECINNING OF A TASKING SLQUENCE.
2%, COMMAND SEQUENCES MUST NOT BE CHANGED IF A (1)

COMMAND (S SLIPPED DUE TO AN INTERFERENCE.

—SECRET 2o%
/ HANDLE VIA

BYEMAN CONTROL
SYSTEat
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SUMMARY OF COMMAND LIMITATIONS SHEET 5 OF 7
G e e e e e e _
ACTLON
CUMMANDS
AFFECTED ALARM SHALL DU
26, FLAG SUCCESSIVE IDENTICAL COMMANDS THAT ARE VSPC XXX TS
NUT REDUNDANT.
27. CRITICAL DATA SHUULD NOT BE RECORDED DURLNG NSPC 2 TS .
THE LAST 15 SECUNDS BEFOR READ-IN E.O.T. PSPC 6
28, TAPE RECORDERS SHOULD BE EMPTY WHEN THEY NSPC b & 7 TS
ARE TRANSFERRED.
29. AN PSPC 5 MUST BEL DELAYED TWO SECONDS PSPU 5 T(1)

FOLLUWING THE FINAL TSC MODE 1 OPERATIONS.

30, NURMAL BAND CHANGES REQUIRE A MLNIMUM OF 35 Vsbo 9=-24 s
SECONDS TO COMPLETE. PULSE-ONLY TO NORMAL ‘
BAND CHANGE REQULRES 43 SECONDS Tu COMPLETE

31, THE ANTENNA SHALL NOT BE MOVED WITHIN 18 4 NSPC 4,5 Ts
SECONDS OF TIME UF BORESIGHT INTERCEPT
DURING DF TASKING. ’

~SECRET 2o

HAMDLE VIA
SYEMAN COMNTROL
SYSTEM

21

Approved for Release: 2024/08/07 C05098500




C05098500
Approved for Release: 2024/08/07 C05098500 .

(}Mc;ﬁ —S'E'eﬂﬁ/ BLFUU3W/2~-237196-83 25X1
289

FLORRY Il

SUMMARY OF COMMAND LIMITATIONS SHEET 6 OF 7

ACTION
COMMAND S
AFFECTED ALARM SHALL LU
32. THE ANTENNA SHALL NOT BE MOVED DURING NSPC 4, S5 TS
TSG MUDES 2 AND 3 UPERATIONS. Vskls 40U & 41
-
335 VHF PAYLOAD CONVERTER POWER SHALL NOT VSPC (RELAY (1) -
BE SW1TCHED WHN POWER 1S APPLLED.
34. =Y PALLET POWER SHALL BE REMOVED WHEN THE HVC B. (1)
DCU [1 POWER CONVERTERS ARE SWITCHED FRUM
PRIMARY 8 REDUNDANT AND VISA VERSA,
315, ENCRYPTION BYPASS SHALL NOT BE GIVEN WITHOUT PSPC 7 TS
WRITTEN PROGRAM AUTHORIZATION,
36. ~-Y PALLET POWER SHALL BE APPLIED DURING THE TIME HVC A (L)
THAT THE SV 1S [N THE TRACKING STATION CODE.
37. THE LB TSG REQWIRES lo.2 SEC TU COMPLETE IN THE Ts

LONG MODE AND SHORT MODE.

25X1

_S.E-G-RET/ HANDLE VIA

BYEMAN CONTROL
22 SYiTEm

Approved for Release: 2024/08/07 C05098500




C050985 % Approved for Release: 2024/08/07 C05098500 .

25X1
—S-E-G'R'E"F/ BLFOO3W/ 2-237190-83

SUMMARY OF COMMAND LIMITATIONS SHEET 7 OF 7
A T e
ACT [ON
CUMMANDS
AFFECTED ALARM SHALL DO
38. A LB SHOKT MOLDE TSG IS REQUIRED AT THE BEGINNING 8
AND END OF A Lb TASKING PERIOD AND WHEN THE
BAND IS CHARGED
39. A VSPC 35 MUST PRECEDE VSPC 39 ' TS
- A VSPC 36 MUST PRECEDE VSPCs 40 AND 41 ~
40. VSPCs MUST BE SENT IN PAIRS TS
41. THE FIRST TWO VSPCs SENT WHEN PAYLOAD POWER VSPC (RELAY)

I8 OFF MUST BE SRPARATED BY A MINIMUM OF 60U MS.

42. PAYLOAD PUWER MUST BE APPLIED BEFORE TTL VSPCs VSPC (HELAY) TS
CAN BE LUADED IN THE PAYLOAD MULTIPLEXERS.

43, WITH THE BXCEPTION OF (41) ABUVE CUMMANDS THAT
MAKE UP A VSPC, COMMAND PAIR SHOULD BE SEPARATED
BY 200 MS AND MUVED AS A CUMMAND PAIR LN THE
EVENT OF A INTERFERENCE.

~

NOTES: : o

TS w TASK SCHEDULE RESPUONSIBILITY
T(l) = §/W RESPONSIBILITY

SECRET/ ot v 251

BYEMAN CONTROL

Approved for Release: 2024/08/07 C05098500




C05098500

Approved for Release: 2024/08/07 C05098500

BIFOO3W/2-237196~83

_SECRET/
[ o890 |
LoRRI
RF
LINK
ANALYSIS

SECRET/

%

Approved for Release: 2024/08/07 C05098500

MAMBAL Vb TYRIRAR
CoNTEGE CTOTEN AT

25X1

25X1



C05098500

Approved for Release: 2024/08/07 C05098500

-SECRET

FREQUENCY: 2217.5 Muz

RF LINK CALCULATIONS

BLFOO3W/2-237196-83

SHEET 1 OF 4

MODULATION: PCM <FM/FM

DATA KATE: 128 xB8PS BI@-M xpond. narrowband or 256 KBPS BI9-M R/0 narrowband ur
512 KRPS BI@-M R/0 and 256 KBPS BI@-M R/0 on 1.7 MHz SCO wideband.

RECEIVED SIGNAL FOWER with: 60 Ft. Dish| 46 Ft. Dish | 14 Ft. Disn
+ 1, Spacecraft XMTR Power {4W) dBm +36.0 +36.0 +36.0
2. Spacecraft RF Line Losses 48 -2.0 -2.0 -2.0
3. Spacecraft Antenna Gain (min,) dBi -3.0 -3.0 -3.0
4. Effective Radiated Power d8m +31.0 +31.0 +31.0 —
- 5. Space Attenuation {750 n.m.})  d8 -162.6 -162.6 -162.6 S
6. Polarization Loss d8 -0.5 -0.5 -0.5 \
7. Atmospheric Loss ds -0.5 -0.5 -0.5
8a. Ground Antenny Gain - 60 Ft Dish d8 448,21 eeeeee ] eecnen
8b. Ground Antenna Gain - 46 Ft Dish dB = «-cww-- #4151 eeeeea
8¢. Ground Antenna Gafn - 14 Ft Dish dB  <ceeus ] cmenes +33.5
9. Signal Power at RCYR Input dBm -84.4 -85.1 -99.1
REQUIRED SIGNAL POWER:
10. Noise Density (k) dbm/Hz -198.6 -198.6 -198.6
11a. Noise Temperature (T7=450°K) d8/°% 26.5 | 0 eeeeas | eeme-s
11b, Noise Temperature (T=170°K) dB/°K  eeeeee 22.3 1 eeenee
11¢. Nofss Temperature {T=376°K) dB/°K  eeeeee | eeeens 25.8
122. RCVR IF Bandwidth (8=SMMZ)  dB.Hz 61.0 67.0 |  eeena-
12b. RCVR IF Bandwidtn (B=1.8 MHz) dB.HZ emeee |  —cee. - 61.8 .
13. Noise Power (NP) dBm -105.1 -109.3 -111.0
14, Required CNR (FM Threshold) dB8 12.0 12.0 12.0
15 Total Required Signal Power dBm -93.1 ) -97. “,,“,,T?E;ﬂ
~SECRET/ et
SYEBMAN COMTROL
2
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D898
RF LINK CALCULATIONS SHEET 2 OF &

GROUND ANTENNA: 60 Ft. Dish

512 KBPS BI®-M and 256

128 KBPS KBPS B1@-M on 1.7 MHz SCO
SYSTEM MARGIN for: BI@-M 512 KBPS 256 KBPS

~ :16. Noise Power (NP) (Line 13) dBm -105.1 -105.1 -105.1 3

717, Total Recefved Signal Power (Line 9) dBm -84.4 -84.4 -84.4
18. Actual Carrier-to-Noise Ratioc (CNR) dB +20.7 +20.7 +20.7
19. FH Improvement dB +18.5 +13.0 +10.3
20. Data-to-Noise Ratio (DNR} ds +39.2 +33.7 +31.0
21. Required SNR (BER=1x10-5) dB -13.4 -13.4 -13.4
22. Required Increase in SNL for KG-46 dB ~  -1.5 -1.5 -1.5
23. System Margin d8 +24.3 +18.8 +16.1

e § PN e —— e

CARRIER-TO-NOISE MARGIN:
24, Carrier-to-Noise Ratio {(Line 18) ds +20.7 +20.7 +20.7
25. Required CNR (FM Threshold) dB8 12.0 12.0 +12.0
‘L 26. CHR Margin dB +8.7 +8.7 +8.7
25X1
—SEGR‘E'T‘/ . HANDLE VIA
BYSMAN CONTROL
26 SvTem
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25X1
/'-'m--wt‘m SECRET/ BLFOO3W/2-237196-83
[ 989
 GRAE. RF LINK CALCULATIONS SHEET 3 OF ¥
7 . i S
GROUND ANTENNA: 46 Ft. Dish
512 KBPS BIp-M AND 256
128 KBPS KBPS BIP-M on 1.7 MHz SCO
SYSTEM MARGIN for: B1g-M 512 KBPS 256 KBPS
'16. Noise Power (NP) {Line 13) d8m -109.3 -109.3 -109.3
17. Total Received Signal Power (Line 9) dBm -85.1 -85.1 -85.1 .
18. Actual Carrier-to-Noise Ratio (CNR) dB +24.2 +24.2 +24.2
19. FM Improvement dB +18.5 +13.0 +10.3
20. Data-to-Notse Ratio (DNR) dB8 -42.7 +37.2 +34.5
21. Required SNR (BER=1x10-5) dB -13.4 -13.4 -13.4
22. Required Increase in SNR for KG-46 dB -1.5 -1.5 -1.5
23. System Margin ds +27.8 +22.8 +19.6
CARRIER-TO-NOISE MARGIN:
24, Carrier-to-Noise Ratio (Line 18) dB +24.2 +24.2 +24.2
25. Required CNR (FM Threshold) ds 12.0 12.0 12.0
26. CNR Margin di +12.2 +12.2 +12.2
4
-SECRET/ HANDLE ViA 25X1
SYBMAN CONTROL
SYSTEM

27
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25X1
P2 T AN _S'E'GR'H BIFOO3W/ 2-237196-83
(o8 |

RF LINK CALCULATIONS PAGE 4 OF 4

]
GROUND ANTENNA: 14 Ft. Dish

256 kbps
SYSTEM MARGIN for: BI1O-M
16. Noise Power (NP) (Line 13) dBm  -111.0
‘17, Total Recaived Signal Power (Line 9) dBm -99.1
18. Actual Carrier-to-Noise Ratio (CNR) dB +11.9
19, FM Improvement . dB +11.0
20, Data-to-Noise Ratio (DNR) ds +22.9
21, Required SNR (BER=1x10-5) d8 -13.4
22, Required Increase in SNL for XG-46 d8 -1.5
23. System Margin dB +8.0
CARRIER-T0-NOISE MARGIN:
24. Carrier-to-Noise Ratio (Line 18) d8 +11.9
25. Required CNR (FM Threshold) d8 +12.0
26, CNR Margin dB -0.1
4

25X1
—SEGRET/ HANDLE ViA
BYEMAN CONTROL
8 SYSTEM
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25X1
SECRET7 BIFGOIW/2-237196-83
LORRI 1

1.7-MHz SCO DATA PROBLEM

® PROBLEM

- POOR QUALITY 256-kbps BI¢—M DATA FROM 1.7-MHz SCO

e ANALYSIS

- REVIEW OF STATION TAPES 1161C, 2009C AND 3918P SHOW ASYMMETRY

OF 1.7-MHz SCO. UPPER SIDEBANDS ARE 6 - 8 dB DOWN FROM LOWER
SIDEBANDS

® SOLUTION

- LIMIT AMPLITUDE DIFFERENCE BETWEEN UPPER AND LOWER SIDEBANDS.
TEST DATA AND ANALYSIS SHOW DIFFERENCE SHOULD BE LESS THAN

lda
CONTRIBUTOR ATTENUATION (dB}
PAYLOAD <1.0
TRANSMISSION LINE <0.2
TRANSMITTER <1.5

TOTAL TIT . .
’
25X1
-SECRET/ HANOLE VIA
EYEMAN CONTROL
29 SYSTEM
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SLFUUIW/ 2-237196-83

‘EORRL I RF LINK ANALYSIS MARGIN SUMMARY
- - P —
CROUND ANTENNA SI7E
60 FT 46 FT 14 FT
MODE CNR SNR CNR SNR CNR SNR
TRANSPOND 128-kbps +8.7dB | +20.3 dB +12.2dB | +27.8dB N/A NJA
DATA AT BASEBAND (NOTE 1) (NOTE 1)
T/R READOUT OF 512-kbps +18.8 dB/BB +22.8 dB/BB
DATA AT BASEBAND SIMUL- +16.1 dB/SCO | +12.2 dB N/A N/A
TANEOUS WITH TR READ- | *87 98| (NOTE 2) Nore g o
OUT OF 256-kbps DATA ON
A 1.7-MHz SCO
T/R READOUT OF 256-kbps | N/A N/A N/ A N/A -0.148| +8.04d8
DATA AT BASEBAND (NOTE 1)
NOTES:
1. FOR TRANSMITTER DEVIATION OF :0.35 MHz
2. FOR TRANSMITTER DEVIATION OF +0.6 MHz BY BASESAND SIGNAL AND 1.5 MHz BY 1.7-MHz
SCO. ALSO FOR 1.7-MHz FSK SCO DEVIATION OF 243 kHz.
i
—SECRET/
HANDLE VIA
BYEMAN CONTROL
30 SYsTEMm
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~ mj SECRET/ BLFUO3W/ 223719683 25X1

DATA ENCRYPTION SHEET 1 OF 3

e BASIC SYSTEM REQUIREMENT

ENCRYPT ALL DIGITAL PCM PAYLUAD DATA AS LONG AS PUSSIBLE. LN THE EVENT OF FALLUKE OF THE '[WO
KG-66 UNLITS OR FALLURE OF THE CUDE CONVERTERS THE CAPABILLITY TO BYPASS THE ENCAYPTORS AND CODE
CONVERTERS SHALL BE PROVIDED

~

N

® [MPLEMENTAT [UN OF THE .BASIC REQUIREMENT

ALL PAYLOAD PCM DATA SHALL BE ENCRYPTED BY MEANS OF WU KG-46 UNLTS.

-~ PCM PAYLOAD DATA SHALL BE RECORDED, REPRODUCED, AND SIGNAL CONDITIONED IN PLAIN TEXT. ONLY
THE SICNAL CONDITIONED PLAIN TEXT DATA SHALL BE CODE CONVERTED FOR ENCKYPTLON AND CODE CUN-
VERTED AGAIN FOR TRANSMISSION IN CYPHER TEXT TO A DESIGNATED RTS.

- IN CASE OF A Ku—46 MALFUNCTION ONLY SINGLE TAPE KECORDER READOUTS AND DATA TRANSMISSIONS IN
CYPHER TEXT WILL BE POSSIBLE AND PERMISSIBLE.

‘
- INeCASE BOTH KG-46 UNITS oECOME [NOPERATIVE, THE CAPABLLITY TO BYPASS THE PCHM DATA, ORIGINALLY
APPLTLD TO EITHER KG-46 UNIT, SHALL BE PRUVIDED.

—SECRET/ 251
HANDLE YiA
BYEBWAN CONTROL

32 YITEm
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M Sammmnaat } -—SE‘G‘RETJ BLFOUIW/ 2-237196-83

DATAENCRYPTION SHEET 2 OF 3

® IMPLEMENTATION OF THE BASIC RMQUIREMENT (CONTINUED)

= SIMULTANEOUS DATA TRANSMISSIONS OF PLAIN TEXT AND CYPHER TEXT SHALL DE PREVENTED BY APPROPRIATE

COMMAND OPERATLONS.

e TEMPEST CONTROL PLAN

= THF TEMPEST CONTROL PLAN ESTABLISHES CERTAIN PROCEDURES, APPROACHES AND POLICIES TO BE FOLLOWED
IN THE DESIGN AND PRODUCTION OF CERTAIN PORTIONS OF THE PAYLOAD, DATA HANDLING EQUIPMENT, SYSTEM

TEST eQuImNERL,

® TEMPEST TESTING

IT IS PLANNED TO SUBMIT THE PALLET TO A COMPREHENSIVE TEMPEST TEST IN ACCORDANCE WIM A TEMPEST

TEST PLAN. THE TYPES OF TESTS TO BE PERFORMED ARE HIJACK TESTS AND NONSTOP TESTS.

IN ADDITION,

HIJACK TESTS, POWER LINE CONDUCTED AND BLACKLINE CONDUCTED TESTS WILL BE PERFORMED ON THE DCU AND
CLOCK JITTER, POWER LINE CONDUCTED AND BLACK LINE CONDUCTED TESTS WILL BE PERFORMED ON THE PAYLOAD.

“SECRET/

Approved for Release: 2024/08/07 C05098500
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‘ Approved for Release: 2024/08/07 C05098500

DATA ENCRYPTION SHEET 3 OF 3

TEMPEST TEST PLAN

THE SYSTEM LEVEL TEMPEST TEST PLAN, TO BE PUBLISHED, SHALL DEFINE THE TEST OBJECTIVE, THE TEST
PROVISIONS AND THE TEST REQUIREMENTS.

N

TEMPEST TEST UBJECTIVE

DEMONSTRATE TH.;\T ANY COMPROMISING EMANATLONS ARE RELDVCED TU A LEVEL WHERE UNAUTHURLZED INTERESTED
OBSERVERS ARE UNABLE TO EXTRACT EXTRANEQUS ENERGY RELATED TO THE CLASSIFLED PAYLOAD DATA BEI..G
PROCESSED.

TEMPEST TEST RESULTS

UPUN COMPLETION OF THE SYSTEM LEVEL TEMPEST TESTS, A REPURT WILL BE [SSUEL BY THE CSE SUMMARLIZIM,
THE TEST RESULTS AND IDENTIFYING ANY POTENTIAL PROBLEM AREAS.

SOLUTIONS TO ALLEVIATE ANY POTENTIAL PROBLEM AREAS DISCOVERED DURING THESE TESTS SHALL B
NEGOTIATED A8 REQUIRED,

—SECRET/ AANDLE V1A

3%
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_ORRF I

25X1
(7""‘"““ ] —S'E'eﬁ'ETl BLEUUIW/2-237196-83

TAPE RECORDER AND DIU MODIFICATIONS

1APE RECURDER - HARDWARE

L] CLEAN, RELUBRICATE AND PERFURM BEARING SIGNATUKE ANALYSLS ON ALL BEARINGS
° STAKE MODULES TO THE MOTHERBOARDS
° INSTALL HEAT SINK BHACKETS (2)

® [NSTALL IN TYPE 38 ENCLUSURES (\U'SB\_}"YPE 38 THIRD LEG 3SUPPORT)

TAPE KECORDER - TEST

@ ADD DIGITAL BIT ERROR RATE TEST

® DELETE PERFORMANCE TEST ASSUCLATED WITH ANALCG OPEKRATION ONLY

® REDUCED REQULRLD BANDWIDTH TO: 10 kHz to 60U kilz

DlU
[ ] INCORPORATES .\l'l)l)l FICATION TO PREVENT i0OCRUYP
4
—SECRETY 25X1
HANDLE VIA
BYEMAR CONTROL
36 SYSTEM
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25X1

PR BTRAT —S'E'GR'E"F/ BLFOUMW/2-237. 968
o289 |

LGRRIE LORRI 11 INSTRUMENTATION LIST

L] DISCRETE'S 1 SPS

TOTAL OF 40 AVAILABLE

31 USED
- 9‘S£§RES

® ANALOGS 1 sPS

- TOTAL OF 16 AVAILABLE
- 16 USED

® ANALOGS 1/6 SPS
- TUTAL OF 64 AVAILABLE

- 53 USED
- Ll SPARES

25X1

_S'E'e'ﬂ'E_T_/ NANDLE VIA
SYEMAN CONTROL
3 SYSTEE
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RRALMN

INSTRUMENTATION LIST SHEET 1 UF 3

i R
sV . .
HEAS DISCRETE STATE
L~ NO DESCRIPTION SPS @ 1
X751 DIV NO. { TRACK SELECT 1 TRK2 TRK1{
X752 DIU MO, {1 BTC DISA/ENA 1 ENA Dica
X753 DIV NO. {1 256 KB DATA SEL 1 DISA ENA
X754 DIU NO. 1 512 KB BaTa SEL 1 pDise ENA
X75% DIU NO. 2 TRACK SELECT 1 TRK2 TRK1
X756 DIU NO. 2 BTC DISA/ENA i ENA DisSA
X757 DIU NO, 2 256 KB DATa SEL i pDisa ENG&
X758 DIU NO. 2 S12 KB DATA SEL 1 DISA ENA
X759 SPaRE 1 - -
X760 DCU~ILl CONFIG. NO.3/NO.{ OR NO.2 1 NO.1/2 NO .3
X764 DCU~I1 CONFIG. NO.2/NO.i OR NO.3 i NO.1/3 NO .2
X762 SPQRE 1 — —
X763 DCU~-II DELAY NO.1 [INPUT LOH/HIGH 1 HIGH L OH
X764 DELAY SIGHNAL NO.1 HIGH/LOW 1 LOH HIGH
25X1
—SEGHE'T'/ HANOLE VIA
BYEMAN CONTROL

Approved for Release: 2024/08/07 C05098500




C05098500

PR eR L. |

_oa9 |

ornai it I

L1

SV
HEAS
NQ

[P

X765
R766

X767

X768
X769
X77e

X771

X774
X775
X776
RTT7

X778

Approved for Release: 2024/08/07 C05098500

-SECRET,

INSTRUMENTATION LIST

DESCRIPTION SPS

DCU~-1I DELAY NO.Z2 INPUT LOH/HIGH 1

DELAY SIGNAL NO.2 HIGH/LOW 1

DCU~II CONFIG NO.1/N0O.2 OR NO.3 1
™.

.

KG’S BYPASS/NORHAL 1

DCU-11 COMHAND RELAY FOSITION B/A 1

DCU~II CH {1 ON/OFF 1
DCU-11 CH 2 ON/OFF 1
DCU~1[ PWR SUPPLY A ON/OFF 1
DCU~-11 PHR SUPPLY B ON/OFF 1
SFARE 1
R.F. SWITCH P0OS. NORMAL/XFERED 1
PavyLoan FUSES NORMAL/BYPASS 1
SFARE Q* i

HIGH GAIN ANT (ST HOTION LIMIT <H i

-SECRET/

%
Approved for Release: 2024/08/07 C05098500

BIFQU3W/4~237196-83

SHEET 2 OF 3

DISCRETE STATE

NORHAL

a

OFF

OFF

OFF

OFF

XFERED

BYPASS

187
HOTION

-

LOW

HIGH

NO. 1

BYFASSK

B

ON

ON

ON

ON

N2RMAL

NOFMAL

STONED

25X1

25X1
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INSTRUMENTATION LIST SHEET 3 OF 3
sv
MEAS DISCRETE STATE
-1 N DESCRIPTION SPS ) 1
X X779 TAFE REC 1 & 2 2:1/4:1 SELECT 1 T/R1 2:1 T/R1 4:1
: T/R2 4:1 TAF2 Z:1
X X73Q HIGH GAIN ANT MTR UP/DOKUN (RACKUP) i DOWN up
AT781 SPARKE 1 - -
X782 SPARE 1 - -
X X783 HIGH GAIN ANT MTR UP/DOWNN (PRIMARY) 1 DOHN UF
X784 SPARE T - -
X748 SPARE i - -
X786 SFOFRE 1 - -
X X787 T@aPE RECORDER NO. § R/l E.O.T. 1 Ne F/1 E.0.T.
X X788 TAPE RECORDER NO. 1 R/O E.O.T. 1 NoO R/0 E.0.T.
X X783 TAPE RECORDER NO. 2 R/l E.O.T. 1 NO R/1 E.O.T.
X x7w9@ TAPE RECORDER NO. 2 R/Q E.O.T. 1 NO R/C E.C.T.

25X1
—SEGR-E-'F/ HANDLE ViA
BYBMAN CONTROL
) 81 SYSTEM
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ANALOG INSTRUMENTATION LIST SHEET 1 OF 2
L
sV
HEAS VEASUREMINT
-1 no DESCRIPTION SFS RANGE
X609 DIV NO. { TENFERATURE (EXT,TS-5) 1 -30 - 160 DEG F
X610 KG-46 NO. 1t TEMFPERATURE (EXT,T7S-8) 1 -39 -~ {60 DEG F
X611 LOW BAND ELECT BOX TEMF (EXT,TS-7)> 1 -30 - 160 DEG F
X612 LOH BAND AMTENHA TEHP (EXT,TS-3) ey -5¢ - 15¢ DEG F
X X813 TAPE RECORDER NO. 1 TEMP (EXT,TS-1) 1 . -30 - 169 DEG F
X X614 TAFE FECORDER NO. 2 TEMP (EXT,TS-2) 1 -39 - 160 DEG F
X X615 HIGH SAIN ANT MTR TEHF (EXT,TS-4) { -3@ - 16V DEG F
X Xe1eé VIDEO PROCESSOR TEMP (EXT,TS5-3) 1 -30 - 169 DEG F
NOTES : . ALL TENFEFATURE SENSCORS AFE LS41072-002 )
EXCEFT X612 WHICH IS A 161631¢-33.
. X609 THRY XE16 AFE FOUEFED aMND COMDITIONED
BY THE HOST. THE SENZORS AFE SUFFOIED BY THE
LORRE [l CONTRACTOR.
. X822 AND X823 ARE ALSO LS41072-002 SEHSORS.
4
X701 PAYLOAD A BUS VCLTS . { e - 33.0v
X X702 CURRENT SENSOR ( MAG AHP ) ' 1 9 - S.0 A

X X703 HIGH GAIN &NTENNA POSITION (CCARSE) 1 © - 18¢ PEG

-SECRET s, & =

BYEMAN CONTROL
82 SVSTEM
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ANALOG INSTRUMENTATION LIST

BAFUUIM/ 2-2371Y 683

SHEET 2 OF 2

e e

DESCRIFPTION

HIGH GalN AaNTENRA FOSITION (FINED
HIGH GAIMN ANT FOSITION EXCITATION
LOHBAND ELECT BUS A
LOMNEAND ELECT BUS B

FayLoaD B BUS VOLTS

-SECRET/

MEASURENENT
RANGE

Qe - 25 DEG

HANOLE VIA
BYEMAN COMTROL
SYITEM

Approved for Release: 2024/08/07 C05098500

25X1

25X1



C05098500

Approved for Release: 2024/08/07 C05098500 .
w 8
—SECRET 25X1
gﬁlﬂ"’=’“ﬂ<3 __/ _ 81FUUIW/2-237106-83
289
LGRE‘&H . INSTRUMENTATION LIiST SHEET 1 OF 5
sV .
HEAS MEASUREMENT
L-1 No DESCRIPTION SFS RANGE
X801 LOHBAND FLECT TEHP 1 t/6 TBD
X802 LOWBAND ELECT TEMP 2 t/6 TBD
X803 LOWBAND ELECT TEHP 3 ~ 1/6 TBD
X804 LOWBAND ELECT TEHP 4 4,5 TBD
X805 LOWBAND ELECT TEHP S 176 TEBD
X806 LOHBAND ELECT TEMP & 16 TBD
X807 LOWBAND ELECT TEMP 7 1/6 TBD
X808 LOWMEAND ELECT TENP 8 1/6 TBD
X803 LOHBAND ELECT TEHP 9 1/6 TBD
X810 LOHBAND ELECT +5.@ VDC MON 1/6 TBD
X811 LOWBAND ELECT -5.0 VDC HON 1/6 TBD
X812 LOHBAND ELECT +15.@ VDC HMON | 1/6 TBD
X813 LOWBAND ELECT -15.0 VPC HON 1/6 TBD
X814 LOHWBAND ELECT +28.9¢ voé HON 1/6 TBD
X815 LOH BRAND ANTENNA PCSITION t/6 @ - 10@ DEG
SECRET/ HANDLE ViA 25X1

BYBMAN COeITRGL
"y SYSTEM
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v Oﬁ‘ 5 INSTRUMENTATION LIST SHEET 2 OF 5
s R
Sv
MEAS HEASUREMENT
L-1 NO DESCRIPTION SPS RANGE

—— - —

X816 DCU-11 POWER 3UPPLY HO. 1 VOLTAGE 1/6 TBD
X817 DCU-I{ POWER SUPPLY NO. 2 VOLTAGE 11/6 TBD

X X818 TAPE RECORDER HNO. 1 MOTOR HOﬁlYOR 1/6 © - 4.5V :
X819 TRPE-RECORDER NO. 2 HOTOR MONITOR 1/6 @ - 4.5 VvV --
X820 KG-46 NO. { S.o V MON 1/6 4.40 - 5,06 V
XR82t KG-46 MNO. 2 5.9 V MON 1/6 4.40 - S.06 V¥
X822 DCU-11 TEMP (FRIMARY) (INT,fS-S) i/6 -39 - 165 DEG F

X823 DCU-II TEMP (REDUNDANT X INT,T3-190) t/6 -3¢ - 165 DEG F

X824 DIU NO. 1 5.0 V FHR MON 1/6 © - 5.06 V
X825 DIV NO. 2 5.0 V PHR MON i/’6 @ ~ 5.06 V
X826 SPARE i/6
X827 SPARE 1/6
X828 SPARE i/6
X823 SPARE 1/6

—SECRET/ e v 21

SYEMAN CONTROL
SYsTEm
43
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INSTRUMENTATION LIST SHEET 3 0F 5

L Jemm——_—n ‘S‘EC‘R‘E‘T‘E BIFUUIW/2-2371906-83 25X1
( om0 |

R
SV
MEAS MEASUREMENT
L-1 NO DESCRIPTION SPS RANGE
X83@ SPARE 1/6
X831 SPARE 1/6
X832 SPARE ~ - 1/6
X X833 PAYLOAD - 5.0 VDC MON o i/6 -4.80 70 -5.5@.V
X X834 DATA STREAM CHECK B 1;C Q - 5.6 V
X X835 MHFE TERPERATURE 1 (L/0) 1i/6 -19 - 170 DEG F
X X836 HMHWFE TEMPERATUFE 2 (IF AMP) 1/6 -1@¢ - 170 DEG F
X X837 HNHWFE TEMFERATURE 3 (REDUNM IF) 1/6 -2@ - 17@ DEG F
X X838 MHFE TEMPERATURE 4 (TSG?» i/6 -20 - 70 DEG F
A X839 HMHWFE HOT t 0aD’S TEMFERATURE t/€6 -15 - 228% DEG F
X X840 MHFE AMBIENT LCAD TERFERATURE 1/6 -15 - ZZ23% DEG F
- X X841 V.P. TEMPERATURE {1 (DC/DC A) i/6 -20¢ - {70 DEG F
X X842 V.P. TEHFERQTURE 2 (DQﬁPC B) 1/6 -206 - 170 DEG F
X X843 V.P. TEHPERATURE 3 (FULSE AMP) ' i/6 -1 - 170 DEG F

25X1
-SECRET/ HANDLE VA

BYDMAN CONTROL
SYITEM
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BLFUG JW/ 2-237 196783

{ )
s’?’?’ INSTRUMENTATION LIST SHEET 3 OF 5
sv
MEAS HEASUREMENT
L-1 MO DESCRI[PT ION SFS RAMGE
X X884 V.F. TFMFERATURE 4 (FER) 1/6 -2¢ - 170 DEG F
X X845 F & F TEMPERATURE 1 ( RASEPLATE AY 1/6 -2¢ - 170 DEG +
X X&46 F & F TEMFEFATURE 2 ( BASEFLATE B) 1/6 -2@ - 17@ DEG F
- ~ X X847 FBR END CHaNNEL a1 1/6 @ - 5.06 V B
N X Xa48 FBR END CHANNEL E1 1/6 @ - 5.06 V
‘% XB43 FBR END CHANNEL A2 1/6 @ - S.96 V
X X850 FRE END CHANNEL B2 1/6 © - 5.06 v
X X251 FULSE HIDTH 16 @ - 5.06 V
X *&S2 FULSE aMPLITUDE 1/6 @ - S.06 V
X X&53  ACTIVE CHANNEL/MBT 1/6 @ - S.06 V
X x&f4  CHD CK/FEONT END CH SEL/DICKE HMODE 1/€ © - S.O& V

-SECRET/

87
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(es9 |
L ORRE 1L

L-1

X x X X

sV
HEAQS
NO

X &85

A
W
9
LY

DESCRIPTION

V.P.

DATA

SFARE

SFARE

SFaRE

SFARE

FAYLO

FaTLo

FAYLO

Fayeon

Approved for Release: 2024/08/07 C05098500

-SECRET/ ELFUOIW/2-237 19683 25X1
INSTRUMENTATION LIST SHEET 5 OF 5
MEASUREMENT
SFS RAMNGE
TEMPERATURE S ( PASEFLATE) 1/6 -2¢ - {170 DEG F
STREAM CHECK & 1/6 @ - S.08 V
1/6
1/6 BNy
1/6
1/6
AD +15.06 VDC MON 1/6 +14 .50 TO 15 . C0y
Al -15.0 VDC NMON 176 -14.5S0 TO +17 .50V
Al +10.0 VDO NCN 1/6 +9.%0 TO +10 .4V
aly +5.0 VDC HMON 1/6 +44.3¢0 TO +5.20V
]
~SECRET/ 25K
HANDLE ViA
PYBAAN CONTEOR
SYSTEM

Approved for Release: 2024/08/07 C05098500
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 em————— —SECRET/

TEMPERATUKE SENSORS

Baliwdmid=id?id6m8]

16@

160

16Q

16@

160

DEG

DEG

DEG

DEG

DEG

LEG

DEG

)

TS MEAS
L-t NO. ID LOCAT iON TYFE
"X 1 X617 1arE RCDR NO.1  LS41077-002 -@ TO 16
X 2 X614 TAFPE RCDR NO.Z 1LS4{Q7Z-@02 -3¢ TO
— X 3 X616 VIDEC PROCESSOR L341972-002 -3¢ TO
\Mx‘x 4 X615 HIGH GAIN ANT LS$1e72-002 -3 TO
HOTOR
5 X609 DIU-1 LS41072-002 -30 TC
6 X610 KG46 -1 LS4te7Z-002 -3¢ TO
7 Mett LOH BAND ELECT LSI1OT2-002 -30 TO
BOX
e rsiZ LOM TAND AMTENNA [S16310-33 ~a0 TO
9 x822 DCuU-11 ¢ PRED LI410To-00T  -30 TO
10 x&23 DCU-HI (r/U) L3S1O72-002 -T70 O

NOTE: ALL SENSORY EXCEPT X8ZZ AND X3I3 ARE
PORERED AND CONDITIONED BRY THE HOST

A

—SECRET.

9
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| erenaser —SECRET, BLFUO W/ 2= 237190783 25X1
(989 |

) EQUIPMENT CONFIGURATION AND TEMPERATURE SENSOR LOCATION

3 * _ -

~.
HIGH CAIN ANT, MOTOR - \\\\ ~ LOW BAND ANT.
TS-4 ! ~ : TS-8

PRI TS-9 ' .

DCU-TF gy Ts-10, .

TAPE REC #2 TS-2
TAPE REC #1 TS-1

LOW BAND
ELECT BOX

VIDEO PROCESSOR TS-3 ]
TS-7 .

+Y +X
—SECRET/ oot v 25K
BYBaAN CONTROL
58 sYSvim
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— - .. Approved for Release: 2024/08/07 C05098500 . - .
_S_E.e.REf SIFGOM/2-237199~83 25X1
4
p |
l\a.
—SECRET, e e e 25X1
SRR, JVURNE SNV
51
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R -SECREF/ SV FGUIH 123119678 25X1

PLUA MODIFICATIONS FROM L-1

e REPLACED COMPOUNENIS THAT DID NOT MEET RELIABLILLTY
DERAUING CRITERLA: 2 CAPACLTUKS

2 DIULES
® ADUED CAPABILLITY PUR BAUK-UP CUMMANUS FRUM P/L VSPU COMMANDS.
- ~—
® ADDED CAPABLLITY FOR REUUNDANT ANTENNA MUTUR OFF CONTROL RRLAY. S

T~

-SECRET ot s 26X

BYEMAN CONTROL
52

SYSTEM
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-
%
LEAUIATA -::r“

OV ANDS —-‘:‘_}
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T

POwWER
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[

:; At TN
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PSDA LAYOUT

‘-\9 T

{l\”)‘i’

l
!
|
;
I
|
|
|
? {]
| f
C
|

BLFGUIW/2=23719¢6-83
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e e o - e
GH AN oMM <Y PALLET ‘: | LW 8AND .—; {
SN TFNNA Ymrrnm | Yuruu o ny
; |
ASTENNA H ANTENMNA wicRowave ® 4 vinto | ANTENNA i )
TN DT O] M | | revreve ractsion | | } S R
‘ [ i
[ ) L - —J ? ! | ] | f
——t { ' I Py#(y
i 1 -
— e e e e e e ‘ l l ; {L} PYRO
- [ — .
oo ] LT
W 1 -
T bowER ANT nu!— fmwn’ L LOCIC COMPOSITE o L l '
ol SICSAL ) Lo —b}w{ LOW BANOD i
E i‘-ssyg?..“ i DATA~ gy ' |,_ ELECTROMNICS ' ;
33ER ek XPOND A -
J T } f ' H ' I
TAPE : | | |
RECORDER !_sconou b i | | i | i
: P ! !
——-——'————dn——q—l—pq———-.—i—--—-ﬁ' E l :
r- A - — — S o .——-‘-‘—?——--.ﬁi— — i .
a8 1 c ' ! b
I N | T o
il t 1 1y l : :
‘ l (A" - et I '
s
| I - DATA CONTROL UNIT | |
¥ Ak _, !
o ‘ - o b —— — - P — - PO!(F
TRassEm . ‘ : I
SWITCH - ;
£y : el
] |
R I S - 17T\t L ARSI B
_SECRET, ot v
SYEMAN CONTROL
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—SECRET,

P .

BIFUO3W/2-217196~83

EF e

| 989 |
 LORRI I

GROUNDING

—SECRET/

8
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g’ m— } SECRET~ BLFUO M/ 2=237196-83 25X1
GROUNDING

° BOTH PALLETS CONFORM TO THE HV SINCLE POINT GRUUND SYSTAM
® DC ISOLATION OF i MEGOHM MINIMUM BETWEEN EACH OF THE FOLLOWING CIRCULTS

- UNREGULATED POWER AND RETURNS (COMMON TO DISCRETE AND ANALOG 1 SPS TELEMETRY)
- PYRO POWER [ AND RE[URN_

- PYRO POWER LI AND RETURNS “.

- COMMAND LINES AND RETURNS

- TIMING SIGNALS AND RETURNS

- SEQUENTIAL ANALOG (1/6 SPS) TELEMETRY AND RETURNS (OMMON TO STRUCTURE)

® ELECTRICAL PACKAGES BONDED TO THE PALLETS IN ACCORDANCE WITH ELECTRICAL BONDING SPECIFICATION
2Pla917A.

- NON-CONDUCTIVE FINISHES REMOVED AND BONDING SURFACES CLEANED IMMEDIATELY PRIOR TO BONDING,
- MAGNESIUM ENCLUSURES USE A GROUNDLNG STRAP ATTACHED TG THE STUD ON THE ENCLOSURE (FORMAT, MWFE
AND LOW BAND ELECTRONICS).
" @  PALLET STRUCTURES ARE CONMECTED TO THE HV STRUCTURE BY GROUNDING STRAPS ATTACHED TO TUE STUDS ON THE
PALLETS. ,

~4

l 25X1
_SECRET WANOLE VIA

EYEMAN CONTROL
33

sysTem
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w &
-S'E'G‘R'ET'/ BIFOO3W/2-237196-83 25X1

+Y PALLET
MODS
P |
SECRET/ e | 25X
56
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—s-E-c-R-E—T-/ sleuusd/i~231196-83 25X1

+Y PALLET MODIFICATION FRCM L-1

& R TR e

e FORMAT AND LOGIC - ADDED CIRCULTRY
- ADDED EXTERNAL CONNLUCLORS
- INCREASED WELGHT AND POWER

® MODL FIED MOUNTING TRAY - TU INCREASE RUOM FUR TAPE RECOKDERS

® ADDED BRACKETRY -\F(V)T(\"'EL‘P.‘ICTRKCAL INTERFACE TO FRONT PALLET

® ADDED THERMAL CONTROL xmmtﬁﬁmms FUR NEW BRACKETRY

® MODIFIED PSDA (PUWER AND SIGNAL DISTRIBUTION ASSEMBLY)

® MODLFIED TAPE RECURDERS

e MODIFIED DIU's (D'GITAL INTERFACE UNITS)

® MODI FIED ELECTRICAL HARNESS AND CUAX CABLES TO ACCUMUDATE AUDLTIUN OF FRONT PALLET
’ ® HIGH GAIN AND OMNT ANTENNA POLARIZER DIELECTRIU HAS CHANGED FROM 1 MIL TO 2 MIL.

a,

_SECRET/ 25%1
HANOLE VIA

BYEMAN CONTROL
57 SYSThs
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v
-SECRET/ 2
RN \‘) BIFUOIW/2-237190~8]
( @89 |
fpo e e v
WE LGHT (LBS)
+Y PALLET 312
CUNTINGENCY = 1 3.5 (4.3)
FRONT PALLET. 139.3
CONTINGENCY ~ 4% 6.0 (14.4)
+Y/FRONT HARNESS 8.0
CONTINGENCY ~ 25% .U s0)
FRONT/ =Y HARNESS 4.u
CONTINGENCY ~ 25 %
475 (w92.2)
( ) = PREDICTED BASED UN CONTINGENCY ALLUCATION PLAN
~SEGRET e
MANDLE VIA
SYDAAN CONTROL
SYSTEM

58
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25X1
SECRET/

] pliulsws 4237 190-83

R A
{989

-_Ldﬁﬂf{|~r'» MASS PROPERTIES
o R s
IWETCHT | CENTER OF GRAVLTY MUMENT UF INEKTLA PRODUCT OF LNERTILA
I by | (in.) S (alug te?) (1b-in. %)
i ] i | i ] i | | | |
| w t X i k¢ | 4 IoIx | ly | |93 | Lyy T o Ixe I Lyg !
| i i { { | i | | { ]
SATPAC STuwkb | 3i1.2 T 1667.1 | 35.8 | 4.9 T 6.4 [ 27.8 1 24,6 T -1.58 1 -0.67 1 0.90 |
+Y PALLET Io#3.5 | $2.0 1 #2.0 1 #2.0 | #5% 1 54 | #5% | #5%2 1 #5% | 54 !
| | i ] : (I - [ i [ i~ |
FWD PALLET V33 T 16346.2 | =10.7 1 5.6 { 5.8 | 3.3 0 3.2 1 o010 T 039 T 0.95 i
i 6.0 | *2.0 | 2.0 | #2.0 , +l0% | #lUX | #10% | #1041 *l0s ¢ *10Z |
| K { | [ { I i | i | -
WIRE HARNESS I 8.0 1 "1650.0 T 20.0 | =5.0 ] ] T i | 1 |
*Y 10 WD Ios2.0 | $2.0 4 2.0 | 2.0 | [ ! i ! ! !
i | Lo : | i { i { | | |
WIRE HARNESS Ie.0e 1 1e82,0 T 35.0 T -5.0 | | | I 1 I !
Wb TU -Y bosle0 | s2.0 | #2.0 | +2.0 | I i I ! l
i i | T { | i i | | |
TUTAL [402.5 | T I I [ ] ] T ] |
| el2.5 | | | | | i | | | |
{ | { | i | { { | | |
SATPAC DEPLOYED | 311.2 | lew7.U [ 36.1 | ~-13.5 1 8.8 1 29.9 T 24,8 1T -t.2z T L1337 T T.1s |
+Y PALLET io#3.5 | 22.0 1 2.0 1 22,0 | 5% 0 #52 | 5% | 52 4 #l5% ’ +54 i
| i : | | - P 7 po- [ P P 7 - i
FWL PALLET I 139.3 1 1esl.7 [ =10.7 | 9.8 | 3 | 4.7 | 6.2 | 1.03 | ~1.7% | ~0.80 |
I +6.0 | 2.0 | +2.0 | #2.0 | sl0% | 102 | +l0z | +l0%F | sl0d | +iuk !
| j - 7 |~ P i P i i i i
WIRE HARNESS I 8.0 [ 1650.0 | 20.0 | -5.0 | T ] ] ] ] i
+Y TO FWD I 22.0 | 2.0 | +2.0 | #2.0 | [ { I | | !
| | ' - | ! | | | | i }
WIRE HAKNESS , 1 5.0 1 1682.0 | 33.0 | 5.0 T I ! i | I
FWD TO -Y 4 sl.0 | $2.0 | 2.0 | 2.0 | ! | | | I I
{ i | o | | | | ! | |
TOTAL | 462.5 | | | | | | i | | i
I el2.5 | | | } | | | | | |
| | | K | { | | | | 1

%

HANOLE VIA 25X1
BYEMAN CONTIOL
em
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~SEGRET 21
/ BLFO03W/2-23719 683

| a9 |
"LORRL N

THERMAL ANALYSIS

25X1

—SECRET/ Rpep—

66
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w
(Jmu_ —S-EGRE’T% BIFOO3W/2-237196~83
2989 }

3 LORRF W THERMAL CONTROL

e REQUIREMENT

- PROVIDE TEMPERATURE CONTROL FOR ALL LORRI-11 COMPONENTS DURING
ALL PHASES OF SYSTEM LIFE TIME (LAUNCH, ASCENT, ORBITAL OPERATION)

~

e CONSTRAINTS

- COMPONENT TEMPERATURE LIMITS

-~ BETA RANGE: -8 TO +30°

- ALTITUDE: 91 TO 188 nm

- TASKING: 250 RIMPD (READ-IN MINUTES PER DAY)
~ DESICN LIFETIME: 9 MONTHS

- HV HEAT EXCHANGE: 10 watts MAX EACH PALLET
- UNIQUE SURFACE HEATING: PER ICD

_S'EGR'E'T‘/ HANOLE VIA
BYEMAN CONTROL
.‘ SysTem

Approved for Release: 2024/08/07 C05098500
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-SECRET

THERMAL CONTROL

BIFOO3W/L=2371906-8]3

;

Y

—

BRACKET &
CONNECTORS
>\
9] DiUs
i

W/

LOW BAND
ANTENNA

DATA CONTROL
UNIT

ELEC IF

DEPLOYMENT
MECHANISM

LOW BAND
ELECTRONICS

ELEC I/F -
BRACKET A + X
& CONNECTORS NCRYPTORS
HANDLE ViA
—SEG'RH/ SYEMAN CONTROL
& SYSTEM
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I -SECRET/ 25X1
)

_ BLFOU3W/2-257196 83
(’!!!3!!
- ' FRONT PALLET — THERMAL ENVIRONMENTS

E LORRE I} —————
e ASCENT
- SHROUD-ON ICD TEMP CURVE MAX TEMP ~55°F, SHROUD INTERIOR
€ = 0,15 MAX 291 sec EARLIEST SHROUD SEPARATION
- SHROUD-OFF _
e SOLAR S
¢ ALBEDO HEAT RATE PROCRAM
e EARTHSHINE
e AERODYNAMIC ICD HEAT RATE CURVES, DURATION 291 TO 490 sec
e ORBITAL
- SOLAR
- ALBEDO HEAT RATE PROGRAM
- EARTHSHINE ,
- FREE MOLECULAR ICD HEAT RATE CURVES 2
- UNIQUE HEAT PULSE ICD: 0.8 sec HEAT PULSE, 1.1 BTU/ft"-sec PEAK HEAT RATE,

0.78TU/ft2 MAX TOTAL HEAT

25X1
—SECRET/ HANGLE VIA
SYEMAN CONTAOL
o SYsTEM
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25X1
-SECRET
RPN 4 / BLFOUIW/2-237196-83
‘239 |
LE)RRME FRONT PALLET, THERMAL ANALYSIS

¢ MULTI-NODE THERMAL MATH MODE! DEVELOPED

e INCIDENT HEAT RATES DETERMINED FOR BETA OF -8° and +30°
e INTERNAL HEAT GENERATION BASED ON TASKING MODEL
e ANALYSIS PERFORMED TO:

~ ESTABLISH THERMAL CONTROL DESIGN

- PREDICT TEMPERATURES

~SECRET 2o
HANDLE Via
SYBMAN CONTROL
8 s

Approved for Release: 2024/08/07 C05098500
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(989 E
- LORRI 1L THERMALCONTROL
FE PALLET BOXES
TEMPERATURES, °F
LB ELEC DCU-1! KG 46-1 | KG 46-2 DIU-1 DIU-2
MIN | MAX | MIN | MAX | MIN [MAX | MIN | MAX | MIN | MAX | MIN | MAX
MINIMUM TEMPERATURE 8 =+30°] 36 | 138 36 37 3w | 37 |37 |37 15 | Je 40 | w2
NO TASKING )
MAXIMUM TEMPERATURES = -8° | 73 | 80 gy |88 | 73|78 |79 | @& 75 | 79 78 71
ATP TEMPERATURES -10 120 |-30 |1s0 |-30 |10 [30 [|166 |-30 |165 |-30 | 165
MAXIMUM TEMPERATUREfS = -8° | 73 | &1 87 | 92 74 | 78 |80 | 82 77 | 82 go | 83
20-MIN TASKING*
*STARTING FROM ORBIT AVEKAGE TEMPERATURE DISTRIBUTION
#
-SECRET/
HANDLE Via

&s
Approved for Release: 2024/08/07 C05098500
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25X1
PR " YT _SEGHHA BIFOO3W/2-237196-83

THERMAL CONTROL

FE PALLET LOW BAND ANTENNA

NORMAL OPERATING TEMPERATURE RANGE, °F

) TOP BASE ELEMENT DEPLOYMENT
BETA ANGLE HYBRIDS ASSEMBLY ASSEMBLY SUPPORT MECHANISM
-8° -62TO +‘|9} -2 TO +185 -85 TO +228 -68 TO +193 120 TO 122
+30° -71 TO +156 -18 TO +108 -81 TO +83 -83TO -83 30 TO 93
ATP TEMPERATURE ~-73 TO +200 -40 TO +150
{

ASCENT TEMPERATURE, °F

-8¢ 228 331 256 384 73
25X1
_S'EGR'H MANOLE VIA
BYEMAN CONTROL
“ SYITEM
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-SECRET

| ogo |

[ LORRI I _ THERMAL CONTROL

LOW BAND ANTENNA

BIFOOIW/2-237196~83

TEMPERATURE DISTRIBUTION, °F
FE PALLET
-8° BETA
UPPER HALF LOWER HALF TOP HC BASE HC Al Mg
ELEMENT SUPPORT | ELEMENT SUPPORT ASSEMBLY ASSEMBLY TUBE | PLATE
LOW HIGH LOW HIGH LOW HIGH LOW HIGH
AVG 30 m 2 108 77 100 70 86 95 7n
MIN -57 -3 -68 -n8 -2 8 -72 -59 50 -62
MAX 9 193 97 190 149 193 182 228 105 191
+30° BETA
AVG -18 "8 -20 44 | 46 49 47 59 62 49
MIN -68 3 -83 s 1 53 -81 -70 28 -7
MAX 28 83 48 80 92 108 , 150 188 72 156
—SEGRH/ HANOLE VIA
Bybaan CONTROL
$Yitha

7
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25X1
ImEBELer _S'EG-R'E_-F‘ BLFOO3W/2-237190-83
289 | . N
A 598’!5% i FRONT PALLET THERMAL CONTROL DESIG

BLACK-PAINTED
KEVLAR
{(TOP, BASE & SIDES)

20-LAYER MULTILAYER
INSULATION BLANKET
AROUND NON-EARTH
FACING SIDE ¢ TOPS
OF BOXES -

20-LAYER MULTILAYER
INSULATION BLANKET
AROUND. PALLET

WHITE-PAINTED
KAPTON

{8-PLACES)
ANTENNA SUPPORTS
COVERED WITH MLI
EARTH-FACING
SURFACES BLACK LOW CONDUCTANCE
‘FEET BETWEEN
PALLET AND HOST VEHICLE
epars 25
7 HANOLE VIA
SYEBMAN CONTROL
SYSTLe

(1]
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.LORRI Il
: — “
RELIABILITY
4
-SECRET, 2o
RASEEE VA SYERAE
SOMESL YV SAV
(14
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AP EPEIRL. —S'E‘e'RE*I BIFUUM/2-237196783 25X1
2989 )
7

G RAE | RELIABILITY

e LORRI 11 REQUIREMENTS

- 9MONTHS AT 250 RIMPD DUTY CYCLE

e SYSTEM ANALYSIS RESULTS
- PROBABi_:7Y OF SUCCESS: 0.87 AT 9 MONTHS
- MMD = 13,6 MO (WITH TAPE RECORDER WEAROUT TRUNCATION)

e ANTENNA DEPLOYMENT (ONE SHOT) PROBABILITY OF SUCCESS
0.9999

- HIGH G»AIN
-~ LOW BAND = 0.9998

~SECRET/ 25K
HANOLE VIA

BYEMAN CONTROL
SYSTEM

76
Approved for Release: 2024/08/07 C05098500



C05098500

AR g et e B T NSRRI

Approved for Release: 2024/08/07 C05098500

-SECRET,

ReLTABILITY MODEL

SLFUUIWN/2-277136~83

TAPE
RECORDER
Hi GAIN LO GAIN LOW BAND 7.353
ANTENNA | | ANTENNA | | Antenna | | PAYLOAD
0.779 0.0118 0.607 11.287
TAPE
RECORDER
7.383
(2 0F 2)
DIU KG
0.025% 0.0001
ocu 11 PSDA COAX SW
0.189 0.07 0.0148
DIU KG
0.0258% » - 0.0001
¢
(1 OF 2) (1 OF 2) .
NOTE:
EFFECTIVE FAILURE RATE (Ae) INDICATED WITHIN
ELEMENT BLOCKS ARE 10-6,
—SECRET/ HANDLE Via
SYBMAN CONTROL
7% SYSTEM

Approved for Release: 2024/08/07 C05098500
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s 25X1

PROBABILITY OF SUCCESS/MMD (20% DUTY CYCLE)

TWO TYPE 23

6.9 TAPE RECORDER SYSTEM

28 CYCLES/DAY

0.8 DUTY CYCLE

0.5

PROBABILITY OF SUCCESS (P‘)

0.3 -

0.2
MMD = 19.6 MONTHS

L 1
12 28 36 48 60

TIME (MONTH%EG‘R'E* ' HANDLE VIA 25X1
BYEMAR CONTROL
” B SYiTEaa
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“SECRET/ |

BIFUO3W/2-237196-83

n/'

| o899 |
| LORRE I

ANTENNAS
—SEG-RE-'F/ " m—-—
73
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_SE‘GRE‘T% BIFOONM/2-237196-83
(89 }
VHF ANTENNA

® 27 "DLAMETER BASE X 14" HEIGHT; 10 1/2 DIAMETER AT TOP
[N - ® MOUNTED ON FRONT END +X PALLET .
° RIGHT HAND AND LEFT HAND CIRCULAR POLARIZATION
° RF BEAMS PEAK 30° FORWARD OF NADIR
e 130 HHz to 180 MHz
® GAIN 77° OFP BORESIGHT NOMINALLY -10 dB
° GAIN ON BORESIGHT

-SECRET NareOLL Vi

SYERAAN COMTROL
sYsTm

iL ]
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‘ ! —SECRET/ BLFOOIW/2-257196-83 25X1

EHF OMNI

° 18%X3* HALF BICONIC
- o MOUNTED ON +Y PALLET L
° RIGHT HAND CIKCULAR PULARIZATLON
o SERVICE AREA 7°X160°
° RF BEAM FIELUL
@ 26 GHz TO 42 GHz

® GAIN: 6.1 d8 TU 78 dB (SPEL)

%Eeneﬂ 25X1

MANOLE VIA
SYBAAN CONTROL
SYITEA

78
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m -SECRET/ BLFOOIW/ 2-237196-83 25X1
589
EHF HIGH GAIN ANTENNA

ELORRY It

e 38.5 X 9.8 REFLECTUR

® MOUNTED ON +Y PALLET
~
e ® RIGHT HAND CIRCULAR POLARIZATLION -
® SERVICE AREA 0.6° X 3.0°
® 3° BEAM CAN BE POSITLONED
'y 26 GHz TO 42 GHz
® CAIN 34,9 db TO 37.3 (MEASURED)
“SECRET/ 26X1
HAMNOLE VIA
. BYEMAN CONTROL
78 SYSTEM
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BIFOUIW/4~237196-83 25X1

-SECRET/

-
/

| 989 |
 LORRL I

PAYLOAD PERFORMANCE

AL VIA SVORAN 25X1
"S’E‘GR'HJ COUEBEY, FYOS GIRT

7
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25X1
PR sEe' !E ' 7 BIFUUIW/2-237190-82
f989 E
SYSTEM CONCEPT
T e T R
i\
. 92-96 GHz COMMAND/STATUS/POWER pox1
{92-96 GH!). CONVERTER .
®
T IF OUTPUT -
- GRS R dump g P G ——_——_-_—- —-—_-—-—
. ) 4
EHE )"'—" 2642 GHz VIDED DATA FORMATF
MICROWAVE ———D> 2% LOGIC
126-42GHa) | FRONT END IF PROCESSOR I'pava | PEARL
B\
~JDATA
{l———4CONVERTOR
UNIT
_ COMMANDS/STATUS
VHF VHF RECEIVER |~ RUBY
HJO-—‘IOOMHxIQ': PROCESSOR DATA
25X1
—S'E'e'R'E:F/ MANDLE VIA
BYBMAN COMNTROL
sYSTeas

78
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w -
25X1
- : -SECRET BLFOOIW/2-237196-8)
g 5989 ?
e SYSTEM CHARACTERISTICS
tonnt " SY S e
EHF _VHE
FREQUENCY RANGE 26-42 GHz 130-180 MHz
INSTANTANEQUS BANDWIDTH 4 GHz 5 MHz | S
RECEIVER TYPE FILTERBANK RADIOMETER AND DUAL CHANNEL PULSE POLARMETER
PULSE RECEIVER
MEASUREMENTS PULSE PULSE
FREQUENCY FREQUENCY
AMPLITUDE AMPLITUDE
PULSEWIDTH PULSEWIDTH
TOA ?HASE DIFFERENCE
TOA
cwW
FREQUENCY
AMPLITUDE
TOA
SPECIAL CHARACTERISTICS HIGH CW SENSITIVITY; 20 NANO- INTRA PULSE SAMPLING
SECOND PULSE CAPABILITY * i}
DATA QUTPUT 128 Kbps SERIAL INTERLEAVED INTO EHF DATA
25X1
_SEGRE:F/ HANDLE VIA
SYBMAN CONTROL
79 SYSTEm
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A 25X1
(7““(:} _s_E.e_R-Eif, BLFUQ SW/ 2723719 6783
i EORR?H‘ EHF BLOCK DIAGRAM
NARROWNAND
. FILTER :> PULSE VIDEO FREQUENCY TOA
BANK THRESHOLD
PROCESSING
FREQUENCY
16 RADIOMETER AMPLIFIER
CHANNEL :> PROCESSING
S MAINBEAM D R
SEARCH SYSTEME__
. TIME DATA |—
BUFFER t
._( AND
. FONMAT AECORUER
26-30 STATUS §—o-
30-34 [CHANNELIZED]E _14-8 -
34-38 | FRONT END Glig
sioeLone @__ Ja-42 ¥
ARCHE
\ [ PULSE LOG AMPLITUDE
ON BOARD VIDEOD -
- & ™ THENMAL _—
/ AEFEHENCE
LOCAL
0OSCILLATORS
25,30 AND 34
Gite '
’ -
AN WE R DATA
1 e oer | stone CONVERTER TRANSMITTER
ANTENNA SEL ¢ ?
TEST AND TIMING 1
ANTENNA SIGNAL CONTHOL s A ’
POIN G COMMAND
ANt sounce nECEIVER PIIME
POWL I
25X1
—S-EGRE-T'/ HANDLE Via
SYEMAN CONTROL
SYSTEM
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; ~SECRET/

EHF PARAMETER MEASUREMENTS

FREGUENCY
.\ aveLrTuCE

PULSEWIDTH
PULSE SIGNALS

TOA

TIME OF MEASUREMENT

FREQUENCY
(FILTER BANK)

CW SIGNAL AMPL I TUDE

IME OF MEASS}REMENT
FILTER BAMK

RANGE

26 - 42 GHz
25 dB

21.4 - 386 ns
0.36 - 9.6 us

Signal Duratfon

HY Time

26 - 42 GH2

30 48

HY Time

BIFUQIW/2-237196-83

—SECRET.

81
Approved for Release: 2024/08/07 C05098500

RESOLUTION ACCURACY
250 M1z 4150 Mz
148 45 d8
21.4 ns +4:.8 ns
0.214 us 30.1us d10%
1 us 4+lus PLUS
#Ins/SEC

200 ms 225 ms

250 Miz +150 Mz

1 48 *5 dB

200 ms - 25 ms
HANOLE ViA
BYBMAN CONTROL
SYSTEM

25X1

25X1
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‘ fog .
25X1
FM\! -SECRET/ BIFUOIM/2-237196-83
2589 EHF RF-1F CONVERTER SUBASSEMBLY NOISE FIGURE
3 LORR? i ROCM TEMPERATURE

RSN
18 T T T | T T T '
s SYSTEM REQUIREMENT
A o Ny,
Tud™N LV
12 b= -
11} -4
@ .
h} -
wi
- 4
=
(_9 -
L
[*1)
©
o s
4
§ b -
4
i) 1 | i i 1 i |
26 28 30 32 34 36 38 40 42

INPUT FREQUENCY (GHaz)

—SECRET, s
8Y

SYSTEM
82

25X1
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L AR “S‘E‘GR‘E‘T‘/ BLFOUIW/2-237196~83 25X1
(939 }
! EHF RECEIVER SYSTEM SENSITIVITY

RS
FLLTER BANK SENSITIVITY @
50% Pd/FAR=-1/second
PULSE THRESHOLD (PW = 50 NSEC) - 69 dim
RADIOMETER (100 MSEC INTEGRATION TIME) @ 17 dB SNR - 100 dBm
LOG VIDEO RECEIVER
PULSE AMPLITUDE THRESHOLD (PW = 50 NSEC) - 64 dBm
PULSE 'IDTH THRESHOLD (pW = 50 NSEC) - 60 dBm
SYSTEM SENSITIVLIY IS PREDICATED ON A SYSTEM NOISE
FIGUE N¥ 14 1 AT IUE LFo 8 OONVRRTRR CUBACUYIELY,
SENSITIVITY IMPRWEMENT WITH PW
PW (nsec) 25 50 100 1000 8000 3
AdB -1 0 +l +3 +4
-SECRET/ HANOLE ViA 25X1
BYERMAN CONTROR
" §F3TEM
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(;)mr . ‘3 -s-E-e-RE_F/ BIFUU SW/ 2=23719 003 25X1
' E—
i VIDEO PROCESLON :
o cun |
151 caL RE DUNDAN | A |
OSCILLATOR SYNTHESIZER SYN HESIZER SYNINESIZER ur e |
[ Hro i
i | |
N
e 0
D FRLQ DISC anaroq § L
' ArSWE ATTINUATOR V T} I outpyr
/- N A Ml wonventen] o | o comp "'——’—“:' M wo Bl CONTROL |START PULSE
: Q Q ‘ Cia
cMo chip PUL SE FRAME CLK
| »ARAME 1K
REDUNDANT RS 1F AND TIRING, ]
- $01 CHANNEL | PRAME NUMBLR
AF iF CONVERTER (\ | ¢
- o mm wm e G e e e e am en D e e e e WD s ew ol | e ]
Ccas 150 cre |
Mo R, ot ou e Q L1~ N e LS
PRIEC OfF
senpe " ——-‘——\/ ~o -1 cowtroy |
PREGUENCY & L i |
Syntn 139 gritem ......_.........._J\
: STATUS e
- SORMAT
(oo Pty ]
wulru ATCH OGP LATCH AT
e Mt{}ic {u.}v ariatce | status |
SYATEM BUSS(S i |
| uPLATCH I VP LATCH ' P LATCH l I LPLAICH ! |
SvnTie OIS ST SYNTN Hi '
Frugg THREHOLO 136 ATTEN  yvpass  puLSE  SELECT  VIDEO
_HUBY INGITAL COMMAND BUS :
sonin 1o PRI DI = | ————J
MOUINES Mg‘ IwOr SAGE THEEST w8 1 PORER '
SUSE MYPASS LY
P HED PON A 78 VO | ot
Stiret ¥ SwICHe PORER
oot VUS TAGS MUM 106 |
CONTHOL stalus S—— :cn REUNDANT '
Ik 4 SUPE LY
w‘luwnl-—.‘ P STATUS * '
l L — ANALOGSTATUS
— .L:> 10 HOST
-SECRET b oo 2

SYEMAM CONTROL
SYSTEM
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25X1
J—— —SECRET/ BIFOOIW/2-237196-83
(os9 |

“’Lonn;{ H VHF SIGNAL MEASUREMENTS

PARAMETER RASGE KESOLUTLOH ACCURACY* (95%)
FREQUENC Y 130 - 180 MHz 100 KHz MAX 4200 Kz T
AMPLITUDE ( RHCP 53 dpar 0.5 4B MAX +1.4 dB
AND LHCP)
POLARIZATION PHASE 160° 7.5° MAX ' +15°
PULSEW IDTH 50 - 2500 us 1 us +1Z OR 1 us
5 ~ 2500 us 1 us ¥1Z OR 1 us
TIME OF ARRIVAL 200 ms l us tlus

*ASSUMES CALIBRATICN
##60-dB DIGITALIZATION RANGE WITH COMMANDABLE THRECHOLDS

-SECRET 2o
/ MANOLE VIA
BYBMAN CONTEOL
s SYSTEM

Approved for Release: 2024/08/07 C05098500
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o2 ‘o _S_EGR_E;, LLIFQUIW/4=237196-83 25X1
[ ago |
' VHF — MAIN CHANNEL PARAMETERS

b % - s i
LORRL H : : S
w#, a8 3 3 .
—— I ‘,14[— }
QN ol [] [ 3] -8 82 [-06] 06 |-08 ;444 ¢ 1Y b 4 [} .19 [} e " 3 4 i3
1) et ) a ] el aslar s | en ¢
Ciap #@m 1126° +25¢ 1228] 4 | » 0.5 o 8 T3
thvie e feror (o417 11 [0006] 10 [ «96 | e | 273 ] wre | tav | 8% | M| s § s | .08 | 43 b » Had
LoG
m RO Tam | T ] Trsw MO0 wre | asee | v FRNECamixen) ame [USOL ave | wee [IVEO ) Loa Jring ouTt
26 b
.19 ,_.\\-.,_._ -
[ o
19 p-
2 |-
Bl
i oWt
: 5 48 DYNMAMIC RANGE
i - :
% - —
- NOTE: .
: 10 dB PAD EXTERNAL
e - TO SUBSYSTEM TO 14 4B SNR -
MEET +30 dBm o
s |- SPECIFICATION . —
o LOG NOISE '
“w (- —
NF - 20 48
(0. 98} bl HE 106 GANS - 08—
i i y i i i i i i i i 1 L i i 1 1 1
HANDLE Via
-SECRET/ Mo COnTeox 25X1
SYSTeas
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SRR

289

-SECRET, BLFOOM/2~237196-83 25X1

VHF PROTOTYPE ‘
AMPLITUDE MATCH MAIN CHANNEL (CENTRAL 5 MHz)

\)

AS SEMBLY ERROR BUDGET (d8) & 952
e INPUT MODULE +0.2
® NOTCH FILTER +0.1
e PROGRAM ATTENUATOR +0.2
o VTF *0.2
. e CONVERTER *0.2 ~
e IF FILTER +0.3
e LOG AMPLIFIER *1
RSS ERROR 1.12 dB
PAYLOAD SPECIFICATION 1.4 dB

HOTE:  UNCALIBRATED

fyeaan CONTROL
SYSTEme

25X1
—SEG'RE'T% AANOLE ViA
) _
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25X1
P *ur} _S'EeR'E*/ BLFUU W/ 2-237196~83

2989 VHF PROTOTYPE
LORRE I PHASE MATCH MAIN CHANNEL (CENTRAL 5 MH2)

ASSEMBLY ERROR BUDGET (*) 4 957
e INPUT MODULE «1
e NOTCH FILTER +1
e PROGRAM ATTENUATOR 1
e VTF o 2
® C(ONVERTER N +2
e [F FILTER : +3
e LIMITER : +8
e PHASE DETECTCR +10

RSS VALUE 13.6°

PAYLOAD SPECIFICATION 15°

NUTE:  UNUAL [BRATED

S

25X1
-SECRET HANOLE V1A

BYEMAN CONTROL
SYSTEM
&8

Approved for Release: 2024/08/07 C05098500
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25X1
JE—— ﬁ SECRET

BIFUO3W/2-237196-83
MAXIMUM L ER PHASE ERROR QVER 70 dB
DYN RANQE VS FREQUENCY

IMIT
AMIC

A R o
FREQUENCY - MHz
57 53 59 60 A1 62 63
+22°C
LIM A 3.0° 2.4 2.1° 2.1° 2.6° 2.8° 3.3°
LIM B 4.9° 4.1° 3.5° 2.7° 2.6° 3.2° 1.8
-10°C
LIM A 2.7° 3.8° 4.4° 4.9° 5.6° 6.4° 7.1°
LIM B 1.9° 1.8° 2.1° 2.5° 3.2° 3.9° 4.5°
+62°C
LIM A 3.7° 3.3° 2.9° 2.2° 2.0° 2.2° 2.4°
LM B h.7° 6.0° 5.5° 5.0° 4.5% 4.0° 3.6°
PROAUJECTED ERROR BUDGET, +3°
25X1
SECRET/ MaroLE viA
BYBMAN COMTROL
8® SYSTEM
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-SECRET,

BLEUO3W/ 2-237196-063

"LORRE 1!

SYSTEM PERFORMANCE ANALYSIS

-SECRET/

48
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®

g"’m' ] SECRET/

| 989
TR EHF SYSTEM ANALYSIS
R L e
GSS 95%
26 GHz 34 GHz 47 GHz
Hi Gain Antenna (Ga.‘2 28.3 dBl 0.6 dB8l 32,4 aud
OMHL Antenna (Ga)3 4.7 d8i 5.5 dBi 6.2 Jdu
Recv Sensitivity (Pulse) -69 dJdBm
Recv Sensitivity (Cw} . -100 d8m
System Sensitivity (dBm)l
Pulse, Hi Cain - 97.3 - 99.4 -10l.4
Pulse, oMNI - 13.7 - 74,5 -15.2
CW, Hizh Cain -1248.3 -130.4 -132.4
(W, OMNL -104.7 -105.5 -106.2
Dynamic Range 30 dB
Frequency Measurement +150 Mz
Pulsewidth (PW< 390 nsec) +43 nsec
PRI 10-1000 nsec for PRIs of 300-20000 PPS
Amplitude *5 dB
NOTES: (1) System sensitivity based on Pd = 0.5 and FAR = l/second.

Approved for Release: 2024/08/07 C05098500

o

BLEVOU W/ 2=237196-83

(2) Matched gain over service area minus 4.3 dB VSWR and polarization

(3) Peak matched gain minus 4.3 48 VSwa and polarization loss.

-SECRET/

91

Approved for Release: 2024/08/07 C05098500

MEASURED OR

CALCULATED PERFORMANCE (951%)

26.5 GHz 34 GHez 44 GHz
30.6 dsi 32.5 dBf 33,0 d8d
9.0 dBf 9.7 dBi 10,3 dnt
-74 dBm -72 d8m -75 dBm
-105 dBm =103 dBm -106 dBm
-104.6 ~104.5 -108.0
- 83.0 - 81.7 ~ 85.3
-135.6 =-135.5 -139.0
-114.0 -112.7 -116.3
> 135 dB
+150 MHz
+41.8 nsec
T0A +1 usec
T +5 ds
loss.
HANDLE VIA
BYIMAN CONTEOL
SYSTEM

25X1

25X1
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r—— _S-E-eR-E—‘H SLFUUSW/4m237196-83 25X1
{ 989 |
LORREF It

VHF SYSTEM ANALYSIS

't e,

MEASURED OR

38 (95%) CALCULATED PERFORMANCE (351)
Frequency Range 130-180 Miz 130-140 Mz
Antenna MNet Ca'mz - 6 dafl ~4.7 d8d
Receiver Sensitivity -53 dBm -4l dBm 2 SNR = 16 dB
Systam Sensitivity' 47 dBm -56.3 dbm
Dynamic Range 53 dB \[\ns;antaneous 55 dB above SNR = 16 4B
+30 dB Commandable +30 dB Commandable
Frequency Measurement #0.2 MHz .2 MHz
Pulse Width *#1% or 1 usec *1 usec or 12
PRI +1.5 usec > '100 usec TOA +l usec
ERP3 +2 4B 152-165 MHz T +1.52 d8
#3 dB  130-148/165-180 ) -
TILT ANGLY s10° +9.5°

HOTES: (1) System sensitivity is based on a 50% Pd and a FAR of 1/second
'(2) Matched gain less 3 dB polarization loss.
(3) Post calibration ¢

25X1
-SECRET/ HANDLE VA

SYEMAN CONTEOL
92 SYSTEm
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_s_Ee_R.Eﬁ— 3LFUUIW/ 2~ 23]i96~83 25X1
VHF CALIBRATION CRITERIA

Antenng 9537 Gain Measuremmnt Error 1.+ 48

95% Tilt Angle Error® 6.7°
Payload 95 Gain Measurement Error 1.0 48

95% Tilt Angle Error* ) 7.2°

@ .

4952 Confidence level Error 1.7 4B 9.3°%
ERP 4 9513 Linear Polarization 1.40 4B
Elliptic Polarization 1.32 43
Circular Polarization 1.92 da

* Tile Angle = :%fl

25X1
—SECRET/ HANDLE VIA

SYEMAN CONTROL
93 SYSTEM
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BLFUQ W/ 2~237196-b3

SECRET/ 25X1

. 989 .
L LORRY 11

TEST

T,

-SECRET/ —_— 29K
o | '
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A4

- o 25X1
-S=CRET/ ALFUOW/ 272371907383

AGE REQUIREMENTS

® SIMULATE HOUST VEHICLE
e PHRUVILE TU PALLET
POWER
CUMMANDS
TIMING

e RECELVE FROUM PALLET
ANALOG
DISCRETE [ELEMETRY
PCM

e PRCVIDE SPECLAL TEST RQUILIPMENT

25X1
—SECRET/ HANOLE VA

SYEBMAN CONTRCR
98 SYSTEM
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| eaemasac \ _S_Een_sq:/ BLEUU W/ 2= 237 1p0-8) 25X1
989 | :
BN MAJOR COMPONENTS

® LANDLINE SUPPURT CONSOULL
& CUMMANDS AND TELEMETKRY SUBSYSLLM
e DPUWER SUBSYSTEM
® SPECIAL FUNUTIUNS SUBSYSTEM

e  HASEBAND SEPARATION CUNSOLE ~.
e SEPAKATE QUMPUSITE SIGNAL
e DEMODULATE 1.7 MHz SUBCARRIER
e DECYPHER

® MAGNETIC TAPL RECORDER

L] ANALOG RECUKDER

[ PAYLOAD PRUVIDED AGE
e PAYLOAD CONSOLe
® SIGNAL INSEKTIUN (HSULRE
® BACKGKUUND BRIGHINESS CONSOLE

4
T~

25X1

_SEGRET/ ot
- BYEMAN CONTROL
96

SYSTEM
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| Onran i a "S'E‘GR‘E—T—/ sLEUL Sw/ 2" 03719083
| 089 | ‘
e T PALLET Il TEST SET
FLOARS N -
CMDS
ol PIL DATA CMDS
TEST COMSOLE [™ TIMING ATA TO PALLET
FOWER™
CRT DATA
S CONTROL
TERMINAL .
DATA
PRINTER -
o DATA
ANALOG - LiL
RECORGER |- CONTROL o L
CONTROL PCM
ﬂggnlc o y LINES gE’g ‘_—“‘PCM - ] TO PALLET
——
RECORDER [® CONSOLE
PECIAL
e [ | [ e | [ onommes
-SECRET/ e
BYBMAN CONTROL
97 $YSTER
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- m————— —S-Eeﬁ-E-T—/ BLEUUIR/ =237 196~83 25X1

[ oso |
FLORRI 1t

LANDLINE SUPPORT CONSOLE

®  COMMAND AND TELEMETRY SUBSYSTEM
e DEC 11/23 CUMPUTER
e ANALOGIC ANLS 5400 DATA SYSTEM

—

® AMP PATCH PANEL S

® POWER SUBSYSTEM
® HP PUWEK SUPPLY (62069)
e AGE PUWEK

® SPECLAL FUNUCTIUNS SUBSYSTEM
e MUNITUR SELECT PANEL
e MANUAL FUNCTIUNS PANEL
e DATUM SYSTEM TIME GENERATOR
@ INTERCUM SYSTEM

4

25X1
—s‘E-e'R‘E*/ HANDLE ViA

SYEMAN CONTROL
r™ SYSThma
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u L/L SUPPORT CONSOLE

e

¢ |
| 989 |
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—SECRET

SHEET 1 OF 2
L
TIMING
SRR Y
/ DISC DRIVE oATA | PALLET
a————1  AND PATCH PANEL
INTERFACE AND
SIGNAL DATA P/L
CONDITIONER CONSOLE
— S |P/RF|NTER .._‘;.’..‘_Dé—-’ PULLEY
I - DATA
i e - > SYSTEM e PRINTER
' 1/0
— PANEL
COMPUTER
CRT AND
e CRT AND TERMINAL
TERMINAL |/F
MONITOR ANALOG
*1 SELECTY " RECORDER.
PANEL
. TIMING
FUNCTIONS
28-VDC PALLET
1 POWER -
~SEERET/ o s
SYEMAN CONTROL
(%) SYITEaA

Approved for Release: 2024/08/07 C05098500

25X1

25X1




C05038500 Approved for Release: 2024/08/07 C05098500

—SECRET

2P25510 B/B SEPARATION CONSOLE

BLFOUIW/4=237196~83

1/0 PANEL

t O PANEL
COMP 15 PN won
I —

L eCM Tee sae

=]

PO PANEL

QN

" TR OUHAN &

cCoMP j_i_{}_?“ ‘(ﬁ:
8 " MON

OIR RECORD

! MON
, | 1R CM 190 000 PNIA
‘L) .
i .Y Lo T 0121 »cuan s
TR CHAN | REPRO —m G o vON - won| 1 0
~ MON DIR RECOR
" FILTFR PNl CCM 100 000 paa” . t ¢
t ¥ A y -
. TR (wAN JREPRO ‘d o uon } Y v mocnam T
DIR RECORD
3

-

R (HAN § REPRO

f.

*UON
T onan v repro — M yon PNS B el
]
119
TR CHAN § REPRO - {57— e HON s
;

-

+
‘R Crean o REPRO —20 e e ion
b

|
' ;
rRcias rarpRo-- t g ewon CFD 100 000
7 |

OV 198 ove

i JA ! 1.7 Nis i It Dl

i NO, 1 ISI

RIC B - ”G————L M 100 o
¥ _ i 8 ki ~
! LASY) Los

I -
VIMOE {}~ E LECEND

PATCH
o PANEL ;':;P-n (&)
POINT
P‘b .
P n{} :{J.x‘c)N ; .
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