
) 
I 
' 

Satellite Communications 
Installation Plan 

... ·· .. ·· ........ ·· ;.·::; 

OT/FAA/CT-TN93/1 AVAtlABLE IN 
ElECTRONIC 

us. Department ot Transportation 

Federal Aviation Administration 

Technical Center 
Atlantic City International Airport, N.J. 08405 

....... ··. .. Library, 
. .J. 08405 

t·'.\.1\ WJH Technical CenteE 
'fech Center Library 
Atlantic City, NJ 08405 

AVAILABLE IN 
ELECTRONIC FOR~MT 



FAA Technical Center 

1111~1111111~~ IIIII m~m111~ ~~II 
*00016154* 

NOTtCE 

This document is disseminated under the sponsorship 
of the U.S. Department of Transportation in the interest of 
information exchange. The United States Government 
assumes no liability for the contents or use thereof. 

Th~tJDlde Yls'lAvemment does not endorse 
1'~Cf ~~_,.de or manufacturers_' 
names appear herein solely because they are cons•dered 
essential to the objective of this report. 



Technical Report Documentation Page 

1. Report No. 3. Recipient's Catalog No. 

DOT/FAA/CT-TN93/l 
4. Title and Subtitle S. R eporr Date 

May 1993 
SATELLITE COMMUNICATIONS INSTALLATION PLAN 6. Performinq Organ•zoflon Code 

ACD-330 
f-...::,.------,----------------------------! 8. P arlormong Orgonozation R eporr No. 

7. Authorls) 

Howard J. Meeks 
9. Performing Organization Nome and Address 

Department of Transportation 
Federal Aviation Administration 
Technical Center 

DOT/FAA/CT-TN93/l 
10. Work Unot No. (TRAIS) 

11. Contract or Grant No. 

T0704F 
Atlantic City International Airport, N.J. 08405 13. Type al Report and Perood Covered 

~--------------------------------------------------------~ 12. Sponsoring Agency Nome and Address 

Department of Transportation 
Federal Aviation Administration 
Automation Systems Division 
Washington, D.C. 20590 

IS. Supplementary Notes 

16. Abstract 

Technical Note 

14. Sponsoring Agency Code 

ARD-100 

This installation plan describes the correct installation procedures for installing 
low rate Satellite Communications (SATCOM) equipment in a Federal Aviation 
Administration (FAA) Boeing 727 aircraft. The equipment includes an antenna, 
satellite communications avionics, a data collection computer, and a tape recorder. 

17. Key Words 18. Oiawibution Statement 

Automatic Dependent Surveillance (ADS) 
Satellite Communications (SATCOM) 

This document is on file at the Technical 
Center Library, Atlantic City 
International Airport, New Jersey 08405 

19. Security Clouil. (of this report) 20. Security Classil. (of this poge) 21· No. of Pages 22. Price 

Unclassified Unclassified 20 

Form DOT F 1700.7 (B-72> Reproduction of completed poge outhori zed 

I 
i 

! 

I 
I 



EXECUTIVE SUMMARY 

INTRODUCTION 

EQUIPMENT 

Equipment List 
sou 
RFU 
A CARS 
HPA 
CDU 
LNA 

INSTALLATION 

TABLE OF CONTENTS 

iii 

Page 

vii 

1 

1 

1 
2 
2 
2 
2 
2 
2 

2 



Figure 

l 

2 

3 

4 

5 

LIST OF ILLUSTRATIONS 

Aircraft Layout 

Systems Overview 

Systems Block Diagram 

SATCOM Avionics Rack Drawing 

SATCOM Wiring Prints ( 8 Sheets) 

v 

Page 

4 

5 

6 

7 

8 



EXECUTIVE SUMMARY 

This installation plan describes the correct installation procedures for 
installing low rate Satellite Communication (SATCOM) equipment in a Federal 
Aviation Administration (FAA) Boeing 727 aircraft. The equipment includes an 
antenna, satellite communications avionics, a data collection computer, and a 
tape recorder. 
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INTRODUCTION 

This plan describes the installation of the equipment for low rate 
communications via satellite. The equipment includes an antenna, satellite 
communications avionics, a data collection computer, and a tape recorder 
installed in the Federal Aviation Administration (FAA) Boeing 727 (N-40) 
aircraft. 

EQUIPMENT 

1. Satellite Data Unit (SDU) 
2. Radio Frequency Unit (RFU) 
3. Aircraft Communications Addressing and Reporting System (AGARS) 
4. High Power Amplifier (HPA) 
5. AGARS Control Display Unit (CDU) 
6. SDU CDU 
7. Low Noise Amplifier (LNA)/Diplexer 
8. Low Gain Antenna (LGA) 
9. High Gain Antenna (HGA) 

EQUIPMENT LIST. 

SATCOM: 

SDU 
RFU 
HPA 

Data Link: 

AGARS 

AGARS CDU 

Antenna System: 

Low Gain Antenna 
LNA/Diplexer 

Trays: 

(4) ARINC 600 

Note: Hz - hertz 

Height 
<Inches) 

7.5 
7.5 
7.5 

7.5 

4. 5 

5.75 
2.0 

Vac - volts of alternate current 

1 

Weight 
(Pounds) Power 

20 115 Vac/400 Hz 
14 115 Vac/400 Hz 
15 115 Vac/400 Hz 

7 28 Vac 
115 Vac/400 Hz 

7 115 Vacj400 Hz 
5 Vac 

3 
6 115 Vac/400 Hz 

115 Vac/400 Hz 



SDU. 

The SDU is capable of sending and receLVLng at various data rates. This unit 
converts AGARS messages for transmission on the radio frequency (RF) link 
using satellite protocols and interfaces with the RFU unit. 

RFU. 

The RFU receives signals from the SDU at baseband and translates it to the 
appropriate RF. It also converts the incoming signal from the LNA baseband. 

AGARS. 

The AGARS is the interface that handles the reception and processing of data 
communications with the aircraft crew. 

The HPA amplifies RF signals from the RFU under control of the SDU. The HPA 
is connected through the LNA/Diplexer (DPX) to the antenna and is controlled 
to maintain the aircraft Effective Isotropic Radiated Power (EIRP) within 
limits. The HPA is a class C nonlinear amplifier which provides a maximum 
power output of 60 watts. 

CDU. 

The CDU receives and sends data to the AGARS unit. This serves as the 
input/output (I/O) device for the flight crew. 

LNA. 

The diplexer and LNA are combined into one unit for installation purposes. 
The diplexer unit couples transmit signals from the HPA to the antenna and 
couples received signals from the antenna to the LNA unit. The LNA amplifies 
the very low level L-band signal from the antenna to compensate for 
transmission line losses to the RFU. 

INSTALLATION 

FIGURE 1: AIRCRAFT LAYOUT. 

This view of the equipment will give you an idea where the equipment is 
located in the aircraft, although the aircraft floor is designed to move the 
equipment any place you may want it. Future flights may contain a high gain 
antenna, which will be flush mounted to the top of the fuselage instead atop 
the engine nacelle. 

FIGURE 2: SYSTEMS OVERVIEW. 

This is a closeup view of the components and how they are laid out on the 
mounting racks inside the aircraft. 
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FIGURE 3: SYSTEMS BLOCK DIAGRAM. 

This is an over all view of the components and how they are interfaced with 
each other. 

FIGURE 4: SATCOM AVIONICS RACK DRAWING. 

The test rack that the components are mounted on contain three shelves: top, 
middle, and bottom. The components are mounted on these shelves in a way they 
can quickly be removed if necessary. 

FIGURE 5: SATCOM WIRING PRINTS. 

Contains over all wiring of complete circuits. 
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FIGURE 2. SYSTEMS OVERVIEW 
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COLLINS AIR TRANSPORT AVIONICS 
COMPONENT MAINTENANCE MANUAL with IPL 

HPA-900 High Power Amp I i fier 
PART NO 622-8850-001 

TPC1 RF lhf'VT 

... 0 ... TP1A WUlTIC'T\. A 

TP18 loiULTIC'T\. I 

TP1C 429 HPA-SOU A 

TP10 429 HPA-SOU 8 

~· TPJA WUTE 1A 

TPJS "'UTE 18 

TPJC loiUTE 2A 
ABCDEF'GHJ 

, •••• 0 0 0 0 0 o, TPJO loiUTE 28 
0000000000 
••••oooooo 

s0 o o o o o o o o o5 •••• oooooo TP5A sot A 
~ 0 0 0 0 0 0 0 0 07 

OA080CODOEOFOGOHOl TP58 sotS 

ABCDEFGHJ 
TP5C sotC 

, •••• oooooo, 
0000000000 TP50 sot cow 
0000000000 

s<'OOOOOOOOOs 
0000000000 WPC1 Rf" OUTPOUT 0000000000 

7oooooooooo7 loiP1A R5-2J2 RCV A8CDEF'GHJ 

loiP18 RS-232 XWT 

WP1C GNO 
C1 

WP10 RS-232 WON ENASL£ 

8P1 115 V AC A1 

oQo 8P7 11 S V AC NEUT 

00 BPS CHASSIS GNO 

O•QJ Q2e1 
o •••• ,o 
010 (:) •0 
01J 012 

Rear Connector~in Functions 

FIGURE 5. SATCOM WIRING PRINTS (SHEET 1 OF 8) 
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NOTES: 

COLLINS AIR TRANSPORT AVIONICS 
COMPONENT MAINTENANCE MANUAL with IPL 

RFU-900 Radio Frequency Unit 
PART NO 622-8849-001 

0 0 

0 
0 0 

1 ••••oooooo 
2 0000000000 
J 0000000000 
4 0000000000 
5 000000'0000 
6 0000000000 
7 0000000000 

ABCOEF'GHJI( 

1 ••••oooooo 
2 0000000000 
3 0000000000 
4 0000000000 
5 0000000000 
6 0000000000 
7 0000000000 

0 0 

0 
0 0 

TOP (TP) 

MIOOl£ (MP) 

BOTTON (BP) 

<l) DARKENED SECilON OF' CONNECTOR KEYWAY INDICATES ctOSEO PORTION. 

(!} CONNECTOR CANNON P.&.RT NUI.IBER 8KA02-V1551.4-401-F'O (COUJHS PART NUMBER 8:59-2004-010) MA T'ES 
'M'TH CANNON PART NUI.IBER BKAD2-V1~:S ... -J01-F'O (COUJNS PART NUI.IBER 550-J-400-010). 

(D FOR PIN FlJNCllON INF'ORI.IATlON REFER TO CHASSIS INTERCONNECT ORAv.ING IN 'THE l!SllNG ANO F'AUI..T 

ISOI..A TlON SECTION. 

G) TOOUNG INF'ORiofA110N: SIZE 22 REAR ROoiOVASl£ CONTACT US£ INS/tXnt OET-22 (CPN J71-!14<45-020), 
SIZE 20 US£ INS/EXTR CIET-201-tDI.. (CPN 371-8-445-040), SIZE 12 INS/EXTR CET-12-4 (CPN 371-6+45-XXX). 
CRIMP TOOl.: CONTACTS SHAU BE CRIMPED USING CPN J:S0-5101-XXX F'OR W$22:520/1-XX. AND Cf'N 
359-6102-XXX F'OR I.IS22520/2-XX. 

CONTACT HAND TOOl HAND TOOL STRIP 
SIZE PART NU ... 8£R POSITIONER P.t.RT NUU8ER l£NG'TH 

22 1.122520/2-01 lo422520/2-23 .130 .100 

20 1.122520/2-01 lo422520/2-08 .1117 .147 

12 t.l22520/2-01 !.122520/1-11 .270 .230 
A0-066e-o1 

Rear Connector Pin Functions 

FIGURE 5. SATCOM WIRING PRINTS (SHEET 2 OF 8) 
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ACARS 
CDU ACARS 

SATCOM AVIONICS WIRING* 

sou RFU HPA LNA ANT 

T fl C I He I I a X H~ C ( F ) T~ MPIG 

:~~ ~ mH M;IH MPC I RG 21 4 TPC I 
0 0 

I-' 
0 

429 
BRD 

TP2C 
v 

TP2D 
v 

M~14G 
v 

MP 14H 
., 

MPISJ -
MP ISK ,.. 
" ~ MPISE 

~ MPJSF 

4 MP14J 

~ MP~4K 
429-------------------~

PI2D 

BRD ~2E 

r--

r--

f1£ I.J 
t H F i 11.P_C_I __ __:_:H:..::;e..:.l.:....:l a;;..;.x.;...._ __ o 

(}-
~ 

M~ IK TtK!Fl TNC(F) 
0 Heltax 0 

~ ';~',: 
SA B 

SG H 

MP6J ~ TPIC 

+K : T~O 
MP9E TPIA 

MP9F TPIO 

Mfl9G TPIC 

I'IP9H TPIO 
TPS/1. 

26VDC BPIO Bt 12 RG 1 42 BP
0

1 2 
TP~ 

GND Ofll I BPI 3 RG 1 42 Bfll 3 
0 0 

I 15VAC hot A [)PI OP I OP I BPI F 

I ISVAC cold 9 :~p~ .__!!67 lll07 [IO: O 
GND '- l..Jolll OPO [)flO OPO 

0
,\ 

Or·------------~0 Or----------------~-

FIGURE 5. SATCOM WIRING PRINTS (SHEET 3 OF 8) 
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SATCOM I OAT A RACK 

MLS/DME Conn. Avionic Rack 
Avionics Rack Signal 

Connector Qat" Ra!:k 
22-SSSY 22-SSSY 

ACARS 

429 a d ~L!le d TP7G 
429 b e I.J.Jh I r,. e TP7H 
shield g S"t!,1E.L.d g Shield 
429 a h &LH h TP2C 
429 b w.!b,rc: 

TP2D 
shield k Sb,s.JJ. k Shield 

OUT 429 a v ~L~o!i v MP 120 
429 b w ~!::uii: w MP 12E 
shield X s:b, s1J. X Sh1eld 

y ~~-~ y TP13D ACARS[ z wbhr .... z TP13E 
CDU AA bl::.-fiAI AA TP13F 

88 Rui. BB TPI3G 

.5.D..LL 
RS-232 

Tx cc Oi!:.lltN. '-6' cc TP !SA 

Rx DO t..b.Tx: DO TPISB 

C:--nmon EE 14luq EE TPISC 

SOL' 

SWl W"'•Tf MP 1 IE 
SW2 r:::: .._ _,~N 

MP I 1 F 
SW3 ¥. ~ll~c.J MP I 1 G 
SW4 ~ !.t•~cs MP I lH 
sws ~low:~~: MP I IJ 
SW6 

rx~c~ 
MP IlK 

FIGURE 5. SATCOM WIRING PRINTS (SHEET 4 OF 8) 
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429 a 
429 b 

sh1eld 
429 a 
429 b 

shield 
429 a 

OUT 429 b 

shield 

ACARS [ 
CPU 

acars 429a 
gen. 429b 
output shield 

RS-232 

SATCOM I OAT A RACK 

MLS/DME Conn. Avionic Pack 
Connector 
22-SSSY 

Av 1on ics Pack 
Data Pack 
22-SSSY 

d 
e 
g 
h 

k 
v 
w 
X 

-------d 
-------e 
-------9 
-------h 

-------k 
-------v 
-------W 
-------X 

ACARS 

------- T P 7G 
------- T P 7H 
------- Sh1eld 
------- T P2C 
------- TP2D 
-------Shield 
------- 1"1P7J 
------- I'-1P 7K 
-------Shield 

y ------- y ------- TP 1 30 
Z ------- Z ------- TP 13E 
AA ------- AA ------- T P 1 3F 

BB BB TP 1 3G 
FF FF MP 15G 

GG GG MP15H 
HH HH Sh1eld 

scu 

Tx ------ CC -------CC --------:-: · 5 t. 
Rx ------DO -------80 -------·-- . 52 

Common EE -------.::..::-E 

CPU 

ADS Conn 
Data Rack 

Avion1c Rack 
Connector 
22-SSSY 

_______ u 

-------t 
M;:· 3C 

sou [ 
0 
c 
B 
A 

-------S ------- ~:;::~J 

-------r ~1P3K 

FIGURE 5. SATCOM WIRING PRINTS (SHEET 5 OF 8) 
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DATA RACK INTERNAL WIRING 

Card Cage J-Box MLS/DME Conn. 
Signa I Data Rack 

MLS/OME Board 22-SSSY 
22-SSP 

p 87 d 429 a ACARS 
n 88 e 429 b :N 
m B9 g shield 
k B 11 h 429 a 

B12 /1 '! G C) 
..:::,~,:I 
.._.:_ "-' J '; 4- ~ 

B13 k Shield iN 

b L8 v 429 a ACARS 
a L9 w 429 b OUT z L10 X shield 

ACARS COU 
MS -31 12 E20-41 P 

J L1 y 

] H L2 z ACARS 
T L3 AA CDU 
I I L4 BB v 

A 11 SVAC hot 
8 I I 5 VA( cold 
r-

gro·w~:j '-

SOU CPU 

J L17 D 

] H L16 c SDL' 
T LlS B CD:,.; 
u L14 A 

RS-232 
2s o· RS-:='3: 

3 LS cc ;:._ 

2 L6 DO Px 

7 L7 EE Cornman 

FIGURE 5. SATCOM WIRING PRINTS (SHEET 6 OF 8) 
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ADS RACK I N40 CABLE 

SIGNAL ADS RACK N-40 JUNCTION PANEL 

LNA MS 3 I 26E 1 2- 1 OPX 

On/Off B B 

B1 te H H 

Shield c c 

115VAChot F F 

11 SVAC cold E E 

Ground A A 

Sh1eld G G 

FIGURE 5. SATCOM WIRING PRINTS (SHEET 7 OF 8) 
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Kennedy Tape Deck Wiring 

Card Cage Kennedy 

A-------------------- 10 

B -------------------- 11 

c --------------------12 

D -------------------- 13 

E - - - - - - - - - - - - - - - - - - - - 14 

F -------------------- 15 

G -------------------- 16 

H -------------------- 17 

J -------------------- 6 

K -------------------- 7 

L -------------------- 8 

M -------------------- 9 

N -------------------- 18 

p -------------------- 5 

R -------------------- 1 

s -------------------- 2 

T -------------------- 3 

u -------------------- 4 

v -------------------- 21 

w -------------------- 25 

X -------------------- 30 

y -------------------- 35 

FIGURE 5. SATCOK WIRING PRINTS (SHEET 8 OF 8) 
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