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1. An Introduction to the GMS Communication Systems

Abstract
The ground communication systems of Japan Meteorological Agency, a part of
GMS communication systems, are described here. Japan Meteorological Agency
developed the Command and Data Acquisition Station (CDAS), Data Processing Center
(DPC), Medium Data Utilization Station (MDUS), Small Data Utilization Station
(SDUS), Data Collection Platforms (DCP), Turn Around Ranging Stations (TARS),
Micro Wave Link between CDAS and DPC, Collimation Tower.
This section describes the constructions and functions of these communication
systems.
The major function of CDAS are the reception of VISSR signals, transmission of
HR/LR facsimile signals, transmission of DCP interrogation signals, reception of DCP
report signals, transmission of command signals, reception of telemetry signals,
reception of telemetry signals, GMS position ranging, and related moduration, demodu-
ration and other data processing activities.
The CDAS is the main ground communication station of GMS mission controls
and operations, so the following itmes were considered at its designning stage.
(1) The following functions should be realized to improve the performance for
the operations and maintenance :
OMoniter the signals of VISSR, HR/LR facsimile, DCPI, DCPR, Command,
Telemetry, Distance to GMS.

OPerform the system test efficiently and economically.
CConcentrate the operations to consoles.

(2) Redundancy is to be concidered to improve reliability.

(3) In order to convert VISSR signal, which is transmitted only while GMS pin-
points the earth, to continuous PCM signal, synchronizer data buffer system
(S/DB) is to be developed.

(4) For data transmission between CDAS and DPC, a transmission system

utilizing computer is to be developed to improve transmission efficiency and

reliablity.
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(5) In order to make accurate of GMS, GMS trilateration ranging system, which

uses CDAS and the other two stations, is to be developed.

(6) In order to compensate frequency drift of DCP report signal due to causes

inside GMS, DCP standard equipment is to be developed.

ulator,

to be developed.

Also DCP demod-

which demodulate DCP report signal of maximum 133 channels, is

(7) Telemetry/Command system compatible with GMS is to be developed.
(8) Antenna diameter is to be 18 meter to obtain good 14 Mbps VISSR signal.

Antenna aperture is to be 90 degree concidering interference in S-band with

the ground communication network.

(9) Un-cooled parametric amplifier is to be used as low-noise amplifier consider-

ing maintenability.

(10) All of the GMS-DPC Systems is to be automatically controlled by computer.

These communication systems are working well since the launching of GMS,

July, 1977.

GMS v A7 s, fxOBERHEAVT, &9 7
VAT AREETAZ LT o THR IR TS, &2
3, THERREIE Rt b, SREREAKTIL

£ T o AT ABOMGEE ST 5.

1. BEL AT LDOERE

GMS &g v A7 »i%, S-AvF, UHF, VHF 25
7t%, GMS—%£i#h FREomEGgE, <4 7 e@ig, &

RIMAERSE? & 7e 5, &M ERFORRICAT Sh
5. ZZClE—M EREOBGRY Fig 11z, i,

KefFclTsmE v A7 2% Fig. 2 1mR3. &os®
TeBEF— I+ A®E 1 RTRT.

(1) KemERET (FE1)

GMS o 3y v 4 vEfTEDERT, HEEHER

(Command and Data Acquisition Station) & 3 E\y,
GMS oFHhzbIL-Tiz, BHAHTRo<, 27 » 7/
ELTOBRER S - T 5.

(@) BEEHET

GMS it Lol mEO M O# IR (CS,
BS, ECS, ETS%) & bz, =it M(NASDA)
X o Tiibh Tk, dRapiElln Gilisde
v =) BCEE T, e 5"#']’37, A BRE

HFTE ol IR TE D, GMS OEWEBEL ST
Fig. 3 X i1z 5.
(3) DPC

Table 1 nomencalture of fascilities

DPC Data Processing center
CDAS Command and Data Acquisition Station
MDUS Medium Scale Data Utilization Station
SDUS Small Scale Data Utilization Station
DCP Data Collection Platform
TARS Turnaround Ranging Station

MRS Master Ranging Station

TACS Tracking and Control Station

TACC Tracking and Control Center

GMS 12k »tf875— 2%, CDAS ZHT%iEL,
KRN OH, FIRFIZFT—22RETHTHY,
AMEFR T 5.

(4) WIPESS

GMS (ZHHEEIRIZ 35 v T, fREoBEREE,
SREESFRAE BTtk h, Zor»oBEERF (Turn

Around Ranging Station) %, FiELEA—AFFY

7 Grr7av—) KEELTWS. Table. 2 24
F}”Jf\/ 77

® Zofiok

(@) FIARE

GMS @#iichutshs FAX s—z20flfBRE LT

W, mofitiE FAX oZ ERcHd b, THREFAR
(Medium Scale Data Utilization Station) &, {E/f#
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D P i€ MRS M. D G S S DU D C L\R I A T ACC
t (Information of Ordit, Attitude, Marsuver, etc,) ——T
i NS SDUS 1 "ACS &TACC
Dats Processing ° ive VISSR  © Recsive HR FAX © Receive LR FAX © Data Collaction o Kepen? ° ive S band
Telemetry Proce sing ° Trznsmit ° Transm De. Trilat
Command Dezi. b ° dR LR FAX © Keceive DCPI ¢
Back up TACC ) Tre:sm.t DCP1
o Rece:ve DCPR o
° Receive Telemeiry
o Tr it Cemmand
% o Tr @it / Receive
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o Back up TACC
DPC : Data Processing Center - .
i g . DCP : Data Collection Platform TACS: '{'r';u king and Control
CDAS: gto:nuze_\gd and Data Acquisition TARS: Turnaround Ranging Station Station
ation
L . MRS : Master Rangi S : TACC: Tracking and Control
MDUS: Medium Scale Data Utilization ging Station Center
Station
o HR-FAX:
SDUS: Small Scale Data Utilization
Station LR-FAX.
Fig. 1 Outline of GMS System
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Photo. 1 Main Building and Micro Wave Antenna
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station latitude ‘ longitude
CDAS 35°58'16""N 139°19'09"' E
TARS-1 0175377 N 209"
lskigaiifima 24°18/53"'N ‘ 124°09’48"” E

\
TARS-2
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+

35°37'37"'S |

|
|
| 148°57'11" E
|

1
Orroral ;
' |
*Antenna position

e FAX oZERths. DHBFIARK (Small Scale
Data Utilization Station) o 2 s % - €, BERE
TREHPTHS.

(b) HHT

WERHLORHULES 723, BEick ), Bl
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EREICREINS.

2. CDAS
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¥7- DPC D=4 7 @ L% 30km DALV |
IREEED o,

= DA EA TR & i, CDASIZKD X 5 IefE &
ZhoTWab.

2.1 CDAS oi%itiEss

CDAS (2, GMS © i » v 3 vEfTLOHRFE LT
DEEER I av . —2—Hlict s BEHERLE
BL, DTt aeEALABHE LT, Fetdhi.

(1) EEkzELEsesin, EER ZEREHELY
TCRERE T 5.
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2% b b, @L< HOT-STANDBY /R & Li.
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5.
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Tk 3 5.

(3) GMS % Xxv*, CDAS nf:tt#, &MY, E&AY
2, BHICHIERRRICT 5.

VAT ATFIAF— L LTEBKLEh TR, BA
BEcowTi, EAdies T, FERBAFEET
»5.

(4) GMS D¥fin s » v 2 vEMEED T#is Lick
115%.
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fziz, CDAS-DPC o7 — & otk # i+ 5.
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— 2 %R T — 243, BEWHEEYEOLLT,
DPC 5L 5 — 212175 T 5.

(6) GMS DEMFHIicoWTIZ, &TOKREYET
5.
FHMARBIHEMOBEIFEFIT 3 L0, DPC 0.2y, 7
7 57 & LT, CDAS fFiiE -, GMS o[, &hl%x
T7ex 5.

(7) fhoosth FEEIRICH LTiEER S 7m0,

Zechi@ #90EEBIm & L, GMS H\ L h—EfiEism
FEANAVvEH L, EhigBENY BEMNC, YET5%0
BB L Eh T 5.

(8) 24B§MhEMAAEHWITHZ DX 51T, KEK
EREEE THETS.

(9) RO EFLIRNT, FEEOHKMERBL LT,
FRETHRERE Y AT AL LTORBRY T TH
5.

2.2 CDAS oHR

EBEM 28] b B CatEk S h7e CDAS 12, difEE
TR LD &fE, MG IEAZBE LT, Fig. 4 0k
SHBEET-T WD, F o, EEBHA2BCZET
5, BAEBEACMEHKBORE I, Fig 51K+
BHTH5.

2.3 RO

GMS tonZEnThs CDAS (1,
iz T\ 5.

(1) VISSR FB%ZEL, — kA EZTS.

(2) HR-FAX/LR-FAX 5% %E3T5. %1,GMS
Bl UX, 2V 21—y 3 VEH) OEEXE=2%F

KDL 5 ishikEr
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Fig. 4 Over View of CDAS
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) ==V FiEexkkiETs.
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Fig. 8 Signal Flow concerned to GMS System Console

Table 3 List of exchanged Signal

Number| Signal

©) Real Time

® Control (Calibration, Data x'mit)

@’ Monitor

® Contorl (Start)

@ Monitor : CMD, ACQ. Measure carrier Lock, Tone Lock, Range and range Rate Data, Good,
Bad

® Monitor : Power ON, Operation St-By, Maint, Fault, Alarm

® AZ/EL Angle Data GMS/Coll. Tracking Status Monitor

@ Select TLM Word

e 10—
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Table 3 (oo %)

@ ‘ Selected TLM Data

| Monitor : Sun Pulse, Earth Pulse, etc.
) Status : TLM/PCM DEM Receiving Level/Lock ON

©® “ GMS Decoder Status, Excute Status, CMD Frame X’mit, CMD Mode, Synchronous Controller
i Status, CMD Modulator Carrier Status, Monitor the Output Level and Modulation Index.,
| Monitor X’mited CMD

i) ! X’mited Signal Status

@ | Received Signal Status, Alarm Signal of CCU, Monitor : DPC Computor Status

®@ ‘i GMS Operational Modes

(R ‘ Mission Signals corresponds to @

@ | Emergency Control

® ‘ Monitor : Demodulated Level

® | S/DB On Line Control

d®’ ; S/DB On Line Control Status

@ ‘ 4¢, S/DB Operational Status

@ | Status of Power Supply Devices

L) Signals MAINT/FAULT

9’ ON-LINE/ST-BY Control Signal

@ Status Signal of REMOTE/LOCAL

@ RX-Route Switching Control

@ RX-Route Status

@ ‘ DCP Signal Status (Spare, Regional, International)

@ l‘ DCP Standard Status

@  Frequency Adjustment of DCP I/R

@’ ‘ Monitor : @i Status

@ ‘ Alarm Control

@ | Caution Signal

@ \ MPX Monitor

Moz onT, AR, ASROERHHTH Bl #2272 b OWERE 5 I8k Lk, I

OFERET I - 7cl:, HERUT — 22 HWT, F—% LES, EETOEERTZT 1.
Zx—<y b, T ENEORERBL TR (5) MER RS A
() {EFEMIR TARS-1 35 X0 TARS-2 04 HEER, AEE, +
F& LT, @M OCP) I L, B IUTHEED rSAAVv— (F—A+TVUT) REEINS #iZ,

hTwb

ZoEE, CDAS o7 =t 24 7 DCP %5 CDAS 123\ T, Fig. 11 IR o &R T
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SPINNING(100 RPM)

STATIONARY o _a

: |
| )
| |
; CDAS | QPSK :
GoMoS 7] S-BasD > pEMOD/ |
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SS iBET A F— #iEED MSC 0Zno & LT, #
CDAS, HAFF L DT — £ Gk, BLO7 4 L 238%E
DEGEIERD Y A7 4T, BEXYENTHLETLEDES

DTH5.

(1) CDAS, 3 X0t CDAS #ii© GMS & ofif 3
Vv vIgH, EREREOT — 2 G (BRD.

(2) GMS ik eh—Tt\w5 VISSR opfig, #aED
RS, VTALELAATDOUV—HF—E—ALa X
(LBR) T X BMEREEBED 7 4 L A7LE.

(3) MSC TREMTFIHL, »oFFarET2
AR AT SN IR EEROEFRE7 > 7> 1 YT
LB 7 4 v rii

(@) KrxEicFH#E~ HR-FAX, E#HFK, DCP
MEEORE, FIVOEET—2DE=24,

Z D, (HEY AT A5t CDAS, idAFD=1 2
r E#ERE, RO 3 FREH b Eh, EROBREYE
TLTW5. 7k, DPC HOE%EY AT 2 DR Y
Fig. 12 =3

* CDAS, KfFén=4 7 e @R,
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£ FROPE L RIZHER 5.

4.1 <4 /70RKEFR
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CDAS =« 7 r[EIFRUTEER I v ¥ 2 YOIEHR, B IUHE
BRSO 7 — 2 E%%, ERAEPHONGATF<1 2
m [@FL NOAA o VHRR £%5iz tnz T, HR-FAX
BEDEXZBAIE LTV 5.

IhbD=A 7 eBEIWShiE%Ts5F— 20E
BEUNRDHR, BEEERCIEEIh TV

(1) #F CDAS =1 7 =@

2GHz o PCM £ EEHCTTF 4 2 2 A HRDF — 2 (&
FErEET oo, BERRE BEE #MRomcEl
Tw5 PCM, 4 HAAZEMAR A I hic.

REIZEMHT — 2 2 5T+ 8050R, HZEE,
EHERO-HOBERHIEERY R EIhTW5.

Rk 75 i CDAS 55 MSC J5ETHgh 240 # + v
FOUREM, T ZOMHETIZ120 F » VR AHYTH
5.

BIROEENL, EHXEhBEF—20DE, Fv— FOH
2 b, {EELE (100BPS) o DCP ¥ — x, k@
(1200BPS) o7 v 2 by, a<v ¥, ZAMEST -
£, BIU@EE@ED VISSR ¥—x (7. 8MBPS),
HR-FAX {5% (726KBPS), LR-FAX %2 (64KBPS)
RS LTw5, 7272L VISSR F— 2Dk, b L—

M PCM 2kEDLDTHS.

S5, BEEROERERICOWTL, EERENE
1 F o VEAALHYTIZF +» v R A DEXED, FEEIR
W27 F e VEADGEMN ARETHS. LicaioT DCP
WHED 133 F 4 w34 (BIES0F ¢ v A A ELE) Dl
LB 12 F 4 VALY, PEER28 Fr v R
(BLfE10F 4 v R L FEEL) Dicdd, BiE4L F+ v
WA hYBTTWD.

ok, EE, PEOTF— 2IEEV AT LO=( 7R
formBER L EE HEERC AT A0BEHEKRE
(CCUY & T, F—2DEZITinbh b, EEEFRD
VISSR ¥ — xx LBR o VISSR #i~Hh&h, %
72 HR-FAX, LR-FAX 525t Hl © A 7 a2 bFAX
2V —LERER LT 7 r R EC AT S
5.

(2) AF=4 7 rER

SV ARk DA FF—FE D v — X% (% BIRR OIE R
L LT, B#E#E NOAA o VHRR FHOEEDOR
Bz xnt: 7GHz ©» FDM <4 7 m[@E§E T, 4@
AFOTHRELCFIMATS HR-FAX F50EXY BEY
L LT, VHRR {55 & 0REEEITTRER L 5 cekls
Ltz DTH 5.

S s 27 A 5D HR-FAX EB 75 r 7T
HEBSTHDH, FAX 2 vy — L OZRITE T,
Elfelt 376KHz, MM EURT +29KHz o B HZERA
TRVEE LT 5. BlisXdio 376KHz (& VHRR
DRy 2T 57— FTO BIHGEN 249KHz & FH%
BERVIdILFERShb0 Th 5. RAEEEED
+29 KHz xZ@E¥EEOHEMAZM) VHRR L@l
55X 5B I N

B AREEOEYEMZUE VHRR 58, HR-FAX £
S ofll, BFEE12F » V2L THERIR T 5.

4.2 LBR %

VISSR iz X 5 & 0offdir GMS 0Xxsi v s v T
b, MGkt VISSR 7 — x4 o> VISSR %Z#
LT % 4 FI%TEMAR, S/DB (BLE CDAS) Xt
MSC o LBR ¢, F—z20#E#H, KBRMCI5ES
T, BIUESEEN Thbhb.

z =, VISSR Za ki35 LBR Rt bz, VI-
SSR #5455 (VISSR 28, FIZE), va— & « Frt., 4,
F—ava—ghLiR&h, VISSR %o S/DB X
VR o AT A8 LMl va~7 = =223 BHT
Wb,

LBR (x VISSR F—2% )7L EA LT 4 LA
EEL, WBRTEEZFRTSL0T, ZoOEGYF =
v 73TBZEic kb, GMSic#tz Xh w5 VISSR
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HEE, tERERERTX B,

T D7, BEEBFRORENEN SRR, BligodiET
BOAER FFA4 oL "—7 4 LA AGCTOERBG L
VISSR oEh - fffex Bicbis X i, kel
¥h, KxEEOFHAEE I, 1, 55cm 07
4 M AICEE 50cm OMEREEEHFRFEI AT 5.

¥, #HEiEE > A7 455 HR-FAX sl X hicus
B5EE, ZORH7 4V ARFEEAE SR, HR-FAX
EEEE» DART~EE I N 5.

VISSR £ B oifihiz CDAS ©» S/DB Tty + L~ b
(5525 (GMS 1 100RPM o & % 748.8KBPS),
BIOVNFa 2 VT~ aV, ZVv—Rr—AifnX
T, MSCizzdhas, MSCicAILtcF — 21k
VISSR simo €y + AT s & bhitk, BT
HEM AT A, F—2va—&, B va—F 7
vty Ik IENRS.

va— e 7ex, vAlShaE5RHEE SO
s LOTERL, v <#iE, D-AZBRENLSh, ¥
SAREPNIER 7 4 VEADESA YN =T 4 LA
IHIEREE R & LTRESh 5.

RE7 412 XBB B 0%, BEL{EANTRETSH
L. KELIT7AZL 208 VIS 12 IR o
Shn—HDOERTH Y, OBV LERGHFLT
— 2 Va—EnbLOEET — 2 DEENTIbh 5.

F—2va—x2 10 8EDOERKEHA VISSR 57— x
* 1 EOMRT — 7 TES 0T, FEEY AT
ABIVVa—F e TR, FANOFIENAETHS.
ik, BRT—7oisrE y FES, Big 7r s
FThHA.

4.3 FAX %

FAX #!*x HR-FAX %, LR-FAX %, WMO-FAX
Fh bR & h, MSC 0t A7 2125 W T,
VISSR ¥~ 2 2MIB L ¢, FAXFHIER LI D,
B IOEMIIRKOATZEUFIARANDRE, kLUK
BN, RIFERE T2EEOFREL BN E LT 2.

VISSR 5 — 2133t 5i v A 7 AT B\ T, H{REER,
MEHIE, BHE, MERERS LOBERBROBAEN
t&h, D-A ZH#EEC7 > = 7/ €574+ 0 HR-FAX{E
7, LR-FAX E51rE#Eh, GXYATARANZ
ha.

Zhi FAX 81 VIS, IR 3, 64v~n (GHEHE
MBTIXIEFEN6 Yy MR 0F13 1, 70v v
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IR #1256 VXL TH5bH.
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o T Y AT 20 b B Eh 53T XTD HR-
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OXFEARTH, I 2T Ak 5 HR-FAX AU3%H
ThicWEar LBR 5U4E7 4 4 A OEE R D LTE
- P ER R (% AT 5.

(2) LR-FAX %

LR-FAX Fit ZHEEE 2 & & HEEE 1 &0 SR
xh, FEHERIZ GMS ko LR-FAX £ 5 0mE{g®
= 2% fT5bDT, T=FEBEF=y 7 THELIZ
Iy, GENEWREEENRTWSZ LXMHRT .

ZTEEBRFHZHI A0 L, BEZEIROL
DTH%. HRLFEHROLDOREEBGOFH F— 2
H3iew, GHE V- A Z—E Vv LD ARICERL
PO ETAFRAE LIRS,

ZKEZEEIZ HR-FAX LR, 7AFF+— b, %
Al Yo~ LEOEE TS,
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(3) WMO-FAX %

WMO-FAX (3 WMO #0422 {8 L <1 0 FAX
Y AT AT, VISSR 7 — 2 % f#eht LCIES UicsE % 47
X7 K03 5 8 RE 2 & & L OB, 2Xle =4
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(MH) %@+ 5ZEER 2 52 LER IR T 5.

REEEFIIAT 0 BBRSEHRELKE (ADESS) ©
REXh, Ei%chrs IMH fuxe LCHASCER
HBEINB.

4.4 F—HEEARKE
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2. S-band Antenna Subsystem

Abstract

This big aperture Antenna’s

receive the 1.7 GHz band signals.

Furthermore,

role is to transmit the 2GHz band signals and to

the antenna detects the angular

error utilizing the telemetry signal, which makes it enable to track the GMS.

1. % =

Zethg iz GMS & CDAS [ficis\¢, 2GHz #5(5
BOR%EL 1.7GHz HEBOZE X ARRCITe ) KE
T, ZEE—2vES (FvA IV {EE) b GMSH
Bl LB oAEREET# B LT, Ehila Mg
PraR T AR L T 5. (FH1)

2. # B
TERBRICE ERD BB
vT7vTrrEREL, BER, %%ﬁ%k%st
VERBRHEE S X OBIRESETTIC X DR X b e rhigdE
B, ZEY— 2 vESh baREEC I LcHIEER
DI OBRZERE, = vV —aAn bOREE—
FIRSICIE UC 7 v 7+ REE ST 370D DERE)

Photo. 1

18m¢ Casegrain Antenna

%3k Akira SAKURAI
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Table 1 Principal Performance of Antenna

a. Type of Antenna Near modified CASSEGRAIN
b. Type of Mount - AZ EL mount
c. Driving System Antibacklash dual drive System
d. Feeding System Five horn mono-Pulse Feed
e . Reflector
Main 18m in diameter, Aperture angle 90°
Sub 2.3m in diameter
f . Driving Speed 0.3°/sec max (AZ EL)
g. Range of Driving Angle +180° from true south for AZ, 0°~90° for EL
h. Accuracy of Angle Less than +0.05°
i. Tracking Mode Auto Track, Mannual Track
j . Angle Error Detection Capability Less than +0.07° (at wind velocity 45m/sec)
k. Endurance of wind pressure 60m/sec in locked position
HERE, 7 v 7 rREOFERELR R L0 H R 1. Phig
Fe i TR 7 v 7 7R vV~ L% THS. ARFE D EERMIYEREZ Table 1 ik bhT
Fig. 1 w2 REBEORHKX xR T. D%
b SRR 7. R
() BemuiGH Fig. 3 g AL OMRE 73
7. HERKK 1. tEEE
Fig. 2 (326 fgt o B mk il o 3 oo B [ 2 iR 3. FEBROEELELZMUEIEITILOLR D ThH S,

Main Reflsctor

Tracking Antenna

« Circulator Transmitting High Power Amp.
Signal |
(2015 =~ 2(14:SMH:;)| e

‘ e e s -
Receiving Signal .

b————= (1670 ~ 1700MHz) —‘-: Low Nois= Amp.

Angle Errcr [

Reference Sig",.’.ll

16 Y4MHZ

Az,E{ Angle Error Signal '
& 150 1Mz )

Combiner

e Sub Reflecter

Fig. 3 Functional Block Diagram of Feeding System
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s Channe =
e ENAALBTL‘:: @ LoveL 1, (o)
———————— 1 acc REF Ocktine
04 B AMP el | 0 se _?aosnox
MONITOR FREQUENCY)|
DEVIAT 10N 0dBn
0 dBm 100 @ PHASE LOCK
vCco Kz Y] Loop ACQ
FILTER CONT | ELEVATION
* ERROR
BANDWIDTH
7TOMHz =
e Bt s T e R o UGN S e e e
Difference Channel (J’,B.Ski{z)l_o ONTTOR

Fig. 5 Functional Block Diagram of Tracking Receiver
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BN, ThbbiBER NI —T 7 4 v 228
LT VCO itz bh, FF+ v A OFLERZEMN
fibhsd. X, FAC AGC v~ 7l Eh 5.
—7, #F+ v 30 10.7MHz FEFEE 5 10.7
MHz FR3H I *ER Lic Z o0 B Fe st -—
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3. Transmittcr Subsystem

Abstract
Transmission system equipments are described here. This system is composed
of Intermediate Frequency Combiner, Radio Frequency Converter and High Power
Amplifier. Since dual systems are used, the redundant route is in hot stand-by then
the output power of the redundant High Power Amplifier is connected to dummy load,

when the main route is operating.
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Fig. 1 Functional Block Diagram of Transmitting System
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Table. 1 Transmitting System Level Diagram
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ber-3 72,933 [-1.2 | -2.5 -i.3 8.7 | 6.4 | 16.6 ; -1.6 | 50.3 S1.05 | 49.%7 | 2034.933
:
| | | | | | | | |
I ) {  veeq | oo opr | EIRP CONT | EIRE CONT| IF couy | 17 covs | up cous | v co
route |1 ¥img | xop ovr |EIRP Sep 1| IT SO | TF Sous |[UP CoMB | UP OB | yer 1y | wea out| vt I
§ TRRR | 64.0Miz | 0.0dBn | ~1.145n : : ~4.7d8m t =0.3dbn | 6.0d8m | 9.3d%n | 7.7amn | 58.2n | 57.14¢8n i | 2026000
| ppven |HR FAX [67.1 0.0 ey =47 0.0 |-6.4 10.0 | 8.4 |ss.2 |s7.14  [107.0 | 2020
R BT EIR 0.0 <ist l-12.0 =77 [-14.1 [ 2.3 0.7 |s1.2 |s0.34 | | 20330
comianp | 72.2 0.0 e =51 |-23.8 [-30.1 |-13.5 |-15.1 (352 |3e1s [mao 2034.2
pep-1 !72.925 |-10.0 | -11.3 2137 | =152 |-23.7 301 |-13.5 |-15.1 [3s.2 [ 34014 | se.0 2031925
ocr-2 297 [-10.0 | -11.2 -13.8 1 -15.2  |-23.6  [-39.0 [-13.5 |-15.1 |35.2 | 3434 | 84.0 2034.974
Dep-3 172,933 |-10.0 | -11.2 -13.7 | -15.0 [-23.7 [-30.1 [-13.5 [-15.1 |35.2 | 3414 |sio0 2034.933

— 26



27

4. fg R ¥ E

4. Receiver Subsystem

Abstract
Receiver subsystem equipments which are composed of Low Ncise Amplifier,
Down Converter, Intermediate Frequency Amplifier and Distribution are described

here. Dual systems are employed and the redundant route is in hot stand-by status.
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Table 1 Receiving System Level Diagram

IF CABLE
18ms - o CABLE DOWN 3 . CABLE | CABLE
ROUTE ANT L LKA L0SS coNv co,&}g,\m DISIHES, LOSS iE 2 Loss
VISSR 47.94dB ~0.12dB 39.5dB -3.7dB 42.4dB -7.8dB 14.5dB -0.2dB =12.4dB ~0.8dB
TRRR 47.94 =0.12 39.6 -3.7 42.0 -8.1 -4.9 -0.2 -0.5 -0.8
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10SS [ TLM 47.94 -0.12 40.0 -3.8 42.5 -9.0 15.0 -0.2 -0.4 -1.8
DCPR 47.94 1—0.12 40.0 -3.8 42.1 -9.1 16.1 ~0,2 =0.5 -0.7
SYS ANA 147.9-'- =0.12 39.5 -3.7 42.4 -7.8 14.5 -0.2 -0.4 -0.7
SPARE ’47.9& K-OAIZ 39.5 -3.7 42.4 -7.8 14.5 e ~0.4 —
’ \ L
|
| |
ROUTE RF FREQ ANT IN ANT OUT LNA IN l LN& OUT [D/C IN D/C OUT [DIV IN IF FREQ |DIVCUT|IFSW IN |IFSW OUT | DEM IN IF Fﬂ
VISSR 1681.6MHz|=132. 7dBz | -84.76dBm [-84.9dBn |—!45.14dBm ~49.1dBm | -6.7dBm [-14.588n | 70.0MHz 0dBa |-£.2dBm |-12.6dBm | -13.4dBn | 70.0MHz
TRRR 1684.0 =132.7 -84.76 -84.9 =45.3 -49.0 -7.0 -15.1 72.4 -20 -20.2 =20.7 -21.5 64.0
LEVEL HR FAX 1689.1 -132.7 -84.76 -84.9 ~45.2 -48.9 -6.7 =151 783 ] -0.2 -0.7 -1.2 67.1
DIA LR FAY 1A91.0 -133.8 -85.86 -86.0 -46.1 -49.9 -7.6 -16.0 79.4 I‘ 0 -0.2 -0.7 =1.2 71.0
TIM 1694.0 -147.5 -99, 56 -99.7 -59.7 -63.5 =21.0 -30.0 82.4 ‘—-15 =15.2 -15.6 =17.4 74.0
DCFR 1694.5 =153.1 -105.16 -105.3 -65.3 -69.1 -27.0 -36.1 82.9 =20 -20.2 -20.7 -21.4 74.5
SYS ANA |1681.6 -132.7 -84.76 -84.9 =45.4 -49,1 -6.7 -14.5 70.0 [} -0.2 -0.6 -1.3 70.0
(SP-’\?.E 1681.6 =132.7 -84.76 -84.9 -45.4 -49.1 -6.7 -14.5 ]70.” 0 -0.2 -0.6 - 70.0
2 TLM/{ZE, DCPR{E5% @ E et X v o 8.4 . TRRR 64.0, 68.2, 70.2MHz
MHzE% LiR& LT, AN LT 8.4MHz (K «HR-FAX 67.1MHz
WABEBUC AR ER A Te T B, «LR-FAX 71.0MHz
CHhBDREBIZEREBOHENIE LT, £EFD « TLM 74.0MHz
BB~ SE S h 5. «DCP 74.5MHz (b B
4.3 FZHX (2 A1 vE—FvR T5Q TFEH
KEBORH XY Fig. 4 1wwrT. (3) AHiAHTF VSWR 1.20 LUF
3 M B 54 %Y
. = , 5. RERLRNILYAYST T4
AEBEOUEELTLOLEE HTH 5. 7
() WMAOESEEHK ZERDFEBDAM T v~ Table 1 #ITRT.

« VISSR 70MHz
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5. TL X PM)REE

5. Telemetry Subsystem

Abstract
This equipment demodulates the received GMS’s telemetry signal and devides

into two kinds of data signals, so-called PCM telemetry and real time telemetry.

These data are distributed to CRT Monitor display, Digital Printer, Penrecorder,

Tape Recorder, S/DB and Communication Control Unit.

equipments, data format, etc.
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Fig. 1 Functional Block Diagram of Telemetry System.
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Fig. 2 Functional Block Diagram of Telemetry Demodulator.
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6. zZ=v FREE

6. Command Subsystem

Abstract

This section describes the command subsystem epuipments which is controlled

both by the DPC computer mode and by the CDAS local mode.

This subsystem

interfaces with communication control subsystem, Telemetry Subsystem and S/DB.
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v COLE GEN MOD IF OUT
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SUN SYNCHRONOUS| : EXE AVAIL
» DATA | o . le PCM DATA
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CODE GENERATOR

Fig. 1 Functional Block Diagram of Command Equipment
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k) FSK-AM E5%584E3 57 5 = 7 ERES &ic

€cu SYNCHR ONOU S
CONTROLLER
DECORDER
PARAMETAR B
REG ISTER
“0” TONE GATE
GENERA— GATE
TOR
AM
. ——_— MoD
TRANSMIT COMMAND FRAME 07 GATE " TONE
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f STD PM
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AMP SYSTEM
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# STD; FREQUENCY STANDARD EQUIPMENT
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Fig. 3 COMMAND MODURATOR
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1T _72.
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Fig. 7 Execute pulse wave forms

a; one shot mode

b; continuous mode

c; multiple mode

d; syncronous-pulse mode

e ; syncronous-continuous mode

feti L
wa= vK,Ka/71, &= vKoKa/7: (r2+1/KoKa)/2
RO wa BEERER, ERFvEVIr7T7 7
2THB.
TR 2 KR, 552 WHREbiIc, ANDOMFA
7 v 7iEx Ui AR ZE Lim(0:—60) 2201
B, TaA 2 kFROHE, DCr—Tr 1 v Ko
K.F(0) 2WHEIRETH DI, ANDORAERAT »
T LTI EDRERET D, EL2KRF TR
AEEAT » 7 AR LT BRI &
7¢%. ZA#2D DPLL 1354 2 KFBHER & 7o > Ty
5.
4.1 =7AF.—tE—F
AEBOZ s AF .~ E— FETFRIZET.
(1) ONE SHOT =~- ¥
50msec fED =7 A% 2 — PH— L A%HHT S

(Fig. 7-a £]).

(2) CONTINUOUS =~ F
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EEEDO=7 A% . — b L AREHTS (Fig. 7-b BRE S hic L Alg, EHAHE, EHEREG =2 2

ZR). * a2 — bV AERETS (Fig. 7-d £R).
(3) MULTIPLE =~ (b) SYNCHRONOUS-CONTINUOUS =— ¥
S0msec fED = 7 A% o — b oSV A RFFERIIFEE RE SRR HRE Shic SUN <A 2DfF
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(4) SYNCHRONOUS =~ ¥ (Fig. 7-e £17).

(a) SYNCHRONOUS-PULSED = — |
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7. Trilateration Ranging System

Abstract

The trilateration Ranging system provides data which are used in determining

the orbit of GMS.

GMS System employed a trilateration ranging technique wherein

a near simultaneous measurement of three range vectors are obtained from CDAS
and two Turn-Around-Ranging Stations (TARS) which are located in Ishigaki Is.

(Japan) and in Orroral Valley (Australia).

1. #% =

HIFER > 27 a1, VISSR Iz X Hig§ Li-ibEkigi,
IEME7cfafR i AT B i, GMS oBERES X
CFUETR> v ANETE. ZOHBDRDIE,
GMS < 25 4z CDAS WoxEHEER (MRS), GiE
SRR (TARSL), +#—2 5 ) 7#FER (TARS2)
X DZERBERAE AT 5.

ZHJIEE &%, Fig. 1 wiR&hns Z&< AGHH, BG
b, CG Moz FREHCE L, ZAkicX b GMS
O EZEBTLHREZ LS. E-T, BFEDL— MX
(1) MRS-GMS-MRS,  (2) MRS-GMS-TARS1-GMS-
MRS, (3) MRS-GMS-TARS2-GMS-MRS =3 ) T

x5 il AEBXEILLITRT.

--2032,2¥Hz

1688, 2MHz

(PARSI) /. \
A
1684, 0MHz"y \\\

\éb)

~1690, 2MHz \ -,
(TARS2) X \ A
<" 2
CDAS g
(MRS) TARS 1 TARS 2

Fig. 1 Trilateration Ranging System

Photo. 1 Range and Range Rate Equipment

2. [ERAIEFRE
GMS > 27 A DBEMHIELRE 1 ¥ b~ viRE
AVCn 3. BEREOBRIE 2 L8 &35 B s

## XF Matahide MorI
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YD =BT Cr 1 F - VER) REEL, B
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TFTHILEESI F =V EZESFL VL~ v fiiize @
(o7 VI3knk 51cFEINS.
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n: B E ikl
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H O BRRHEEM L Rk bhs (Fig. 2 2R).

dl=6x+cl

- .
AN N AN
AN A N AN SN AN
L= -

I \_/

¢ 2

Fig. 2 Measurment of Phase Difference
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fs=fi/8 L fo=1MHz
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Lina, @iz 2r 507 vz xbn, GMS g
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D, nITHEET & % oo, O BEARHEERRSIESH
5. fHEOYV A F = vERCKREEIRD X 5127k
bhsb.
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27 f
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OELMEREIIE 7, ns RREIND.
(2) ¥4 Fb—v fi EEL, LHEE o ZAET
B. @s ns, s DELHITH D, HORRDBHILTHIcD
ng IZEENS.
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= 5 f —(@s+2n57)
=8 2nsm
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(3) LLFEER, ¥4 Fr—v fs fo f1 DREGEET
7o\, ns, ne, na RIHKES 5.
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» I=fotr X DEEHE L EITHIT 5.

1EE m pWESH S & GAfRE)F Acquisition D5
T), f1 OBEHEREE L, o ZWE Lieai b, Bl
T 5.

3. RERLATLDER

WIEE 5 — #1% Fig, 3 WREhB L5 LARHKEIVED
hB, EEOEMIKDOFIR L HiTlbhs.

(1) DPC ozl 25 sk T JIBEEE O £1E
(Calibration) & Uit (Start) OHEAESFHES
h, TOEBR<A 7 e EEREEYEC CDAS i
o MRS Zbh 5.

(2) DPC 7 boiEHMES T MRS JIBELEE O
EAE2ThRS. Tl IBEBARATIE 5 ¢ MRS 72 &
2=y P~ vEXEH LT, TARSZHEEES QD)
TEafRETREBICRRET B

(3) MRS i)\gk_g_ﬂgé'l, ~a2< v F b=k GMS ©
AR T osiE & h TARS it CRfEShs.

() # TARS TiX, ZOBEFEZEHEALTHER

B (4 P b= VIES) Rk ioRBICRE T 5.
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Fig. 3 Block Diagram of Ranging System

() LiRoUEfingET 75 MRS 200l (5 5 %
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pELEE o W RERE G S &7 CDAS DIEIGE RIEE
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ORDER W1H

TONE GENERVTOR

\olcE
paolek o

1215 itz

Vil AL AOD

—
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FARS 1180 17
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Fig. 4 MRS Functional Block Diagram

TEBETE, 3H50oZElcry, ThZXh GMS
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BELEFS% PLL AL THA N = v{ESRHLE
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(¢) ==+ (TARS ON)
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8. FAX R # &

8. FAX Subsystem

Abstract
This subsystem is composed of subcarrier modulators, modulators and demodula-
tors. HR/LR FAX signals which are generated at the DPC, are modulated by this
subsystem and transmitted via GMS. Transmitted FAX signals are received and

demodulated by this system to monitor the operational conditions.

(1) HR-FAX %
AEBRORFRE Fig. 1 Ry

1.1 8= <4 7 a iR 5OHR-FAX(E 2 (4K DC~21KHz)
KEBIL<A 7 eEEBRL VB Sha@EAEE7  AAHEhS. Zo HR-FAX 545~ v% Fig. 2
» 7 v 1) (HR-FAX) E5 i35 alitoxtio FM 2 wiRd.

W ROBAFET 77> 1Y LRFAX) (35

ANEZ R 36.5KHz o U WAL > LPF %

ot

% Bl O AMZEH2AT/e 5. Zh bERREE S
HR-FAX, LR-FAX ZftEizmi) cifishs.
1.2 BHfERE

WL, DELULOGERBEENA > TR A7 b
FANERBINE ST LTwS. L ikl 12dB/
OCT Tt 5.

HR. FAX Sud Carrier Modulator Panel
=
| !
1
|| mBST i
I 99kHz
| |
| FM |
I MOD T FAX Modulator
| I
From Micro ! |
¥ave Link ] :
: l FAX Monitor Demodulator
VSN g Y SR 0 S U S PR OOl SO |
Prmmmmm e LR=-FAX Sub_ ga_‘rrier Modulator Panel
!
| |
1 TEST 0SC | 2.4kHz
|
! I |
‘ 2 o | E
; MOD | [ FAX Modulator
1 |
From Micro 1 :
Wave Link { ] FAX Monitor Demodulator
1 1
e e s e e s e e e =

Fig. 1 Functional Block Diagram of FAX Sub Carrier Modulator
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1. HR—FAX FORMAT

0 308
v l
(WHITE) ‘
Easonz(ss) —=+eBlack sgmﬂ,
= 3
Black Start ani Phase Sigrel Picture Signal End Signal |
~12min
Front Sync Pulse
Porch
Back
Porch Precurseor
(18.75kHz )
2 ) ¢
& o~ MmN o
T Tl &
O =N - -

2, LR—FAX FORMAT

‘-ss‘l;:gﬂ-h—ﬁgx:ﬁ—*-# Phase Signal— e Picture S§: g'-:l———-‘—- P2 st

ﬂmmjmmm____ﬂmmm___mnnnn'ﬂ; i

— Enl Signaljj

Fig. 2 FAX Signal Format

LPF fi7ix FM ZFEc AT Eh 5. oL\ f:  Ths.
i E VCO n&EREEEET (8038) #{HM LTV 5. LPF iz AM ZERic A X h 5. BlEexi @ik
ZoOROEEEE 9KHz thh, Thiz ANES» BT 24KHz THH, hdEXFEERCI - THEE
DC, 0.5V iz#iZ 3 5. AFv~api 0V o & izl
A LT +29KHz, et 128KHz ol

1. HR-FAX(FM)

ith, ABv<an1V ok xizhOLEEEzR LT m? £ :,
iz 99kHz 128kHz
—29KHz, J-7ch% 70KHz o FE izies. = 0% e

. . FI lack
% Fig. 3 iwR3.

FM ZER S h e BIORTE B2 -1y 7 » IR E 258 -
T, Bh1 -2 750, 0dBm v&/v*c};m#
ﬁ@ﬂﬁ&ﬂmﬁFAYﬂﬂ 2B TR U RO B T IR

Bintowiz, FAX == HREBCEshs.

MBARFEBAE LTART A MEFRERNS
h, BRI LT s,

i

2.  La-FAX(AK)

(2) LR-FAX & IT —————————————————
+E =, = -~ \p2 s 1l mmm White
FERBORGRIL Fig. 1 O FEMNIRER TS = i wuﬂ Black
1 7 =55 50 LR-FAX (5% ($##DC~1.68KHz) =l il “ij ___T"_ _____
7!7:7\,—’3@}.1 . o LR-FAX {L—i‘ry/\}?— Ve F]g, 2 “‘“\T‘IW ,H l .
D TFESMTTRT Il ~- Amplitude of
= i 3 - MuL_._-_________ _Modulated Sub Carrier
ANEEIL 1.68KHz o L » WA x> LPF % E T
B LAMZEARC A B, 0 L =Mtz 12dB/OCT Fig. 3 Sub Carrier Modulation
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Table 1 Characteristics FAX Signal

| LR-FAX |  HR-FAX
Type of Modulation \ AM F M
Input Frequency 1 1.68KHz ‘ 21KHz
Max. Freque ncy Deviation ‘ — 3 29KHzp-o
Degree of Modulation i 80% i —
Input Level ; 1Ve_o | 1Ve-o
Subcarrier Frequency 2.4KHz 1 99K Hz
Output Level 0dbm : 0dbm

Modulation Distortion

. Less than + 6% | Less than + 3%
i

LTi4. AMZFAS YRR E TFORMEME % AT
W3, BRS80S TH D, ZEMiit Fig. 3 o F%
TR EN T 5.

H/12 HR-FAX LE UL 225 TH 5.

(8) EHEH#T

Table 1 1= FAX Z2pEE#ETr2 7.

2. FAX T%E

2.1 %

AEL HR-FAX Bl 0E 5 R0 LR-FAX %
WEWE T A - T TOMHz 3D #k i 2 B+ 570D
EETHD.

2.2 FHERER

(1) HR-FAX %

() AEEDRME % Fig. 4 1273

(b) HR-FAX @l G5, AERIRE Ry
(DEVIATION) %~ V<1412 (LEVEL CONT)
CAHERS., ANESIL v LHERCT, 560 T
BHED B REBS E (300KHzp-0) #1155 LH(E
B U<zt 2 FAM 2559 (FM MOD) s &
nas.

() FM Ziizr HRmBO—IMc i AE R4 1 A+ —
FEAGe ~— b v =Tl o BIRER (FROEAER 67.1
MHz) L REA S ) 7 ARIRL 74 4 238, MEie L~

0d Bm (-3dBm) (-15.8dBm)+4dBm (+4dBm) -2dBm (0aBm) 0d3m
| ! | I 1 |
' -104Ba ! | l ! { ! |
{1 : ! ! | ! : ?
I [ ! ‘, :(SdBm) ! } : E
| I
| Preod | . Pl : ! |
by ! I oaFc || | | | !
1,0 MHz) : - I I i
| S ) ! I ! : b, oL & ourpuT-1
; DEVIA-| | ! ! ‘ 4] DIODE
INeUto— | TION LEVEL Hs B[4 TF Ll 1p IF ,_s“—1
AM CONT MOD | r-inp | HYB ek IF O OUTPUT-2
fo 2.4kHz G DIODE SWH
! AMP O OUTPUT-3
| ‘ L] sus L —~1F DET o 0UT MON
0.5 Vp-p ]_)‘ VITZOL. CARR : I
_ b VB il
1k ) ‘”P"A“‘C“}F”“T ‘ f_O‘./O‘—“Oconr s16 17}
sUB} il [ I e
CARF& | MAINT
MOXN ALM
— 3990994 AFC —= »pn
+15V 0——0T 00— +15V
+ 5V¢ oG + 5V
-15Vo——07 0——= 15V
-24V o oo -24V

_1gvsTH” ~ 18V

Fig. 4 Functional Block Diagram of HR-FAX Frequency modulator
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LETHIEST S IF AMP R0 AFC#2&MB L TH
DREHARET S BIASHX b il LT\ 5.

RIEMOFRIRAER S AW EEEZ c L35 L, 131F
f=1/2zVLCTHFE b I3h5. —HUERRF 14— Fic
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FREEFUE I E ORI EEEIU IS » B L,
PLL 2352 LI X h T DENTEIT 0 1IT7855,
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AR E —HEEHIDDLDTH 5.

FM MOD#7s 5D A J) & FEEERPEIAAT) (STD IN)
Th T 1/256 R S hictk, BRI e

DN RIS Tk 2 AT DRI E— (AR zﬁ,m\

STD

PREQ o o IF OUT

i M} N=256
Fig. 5 PLL of FM Modulator Panel

ke GRS 1—2)

Z DR HE M EES LCER AL AT RO
SN ARRETSD.

FUEFI PR L, MOD o s sy, (%
TBOWTHEATWHIHICIZD B L T LTAR
A%, EOMDIRUIIE SV A% FET S, 2% b,
Z O FABRE S LML HZEAIERIC K & WIB AT RAE K
B & LT, Thllstocix ikl s L
<. MEHAEL =L TWwAEHTIZ A AT H 7.
wE D IC #{f 7. LPF TIXZBHAO—FicuE L
A (15 V) BhEZ Tk E, i (AATIAD DA
ﬁmm&ahtA»z%“ﬁéimzm?é

25 LTEUEEE2 50O FEEGE UL ST L
LEEARE LR, “hi FM MOD DR LR
AAF—FIZARBETszEicky, HEEESHANEKE
[ UREEAEOhEELINS.

kol @EiEs Fig. 5 2R

(e) IF HiHESIZ AGC f+& o IF AMP fizticT v
~ngiEfbEh, IF HYB #RHOHIK 7 v 2 —
TR 2 S e, PRIBESIERSFCHZ
nab.

(2) LR-FAX %

() AEEBEOFRHRK%Z Fig. 6 2R,

(b) EIEEHFIC-o T A RS & (126KHze o)
Lisk HR-FAX R UH 5.

2.3 FM ZE3g oo 3 s

AL TIZ~— b v —RREH%O C 2 &L & T FM

04asm (-3dFm) (-8.2dBm) +43Bm (+4dBm) -2dEm  (OdBm) 0dBm
| -10dBm ! | : :
st | ! ! (- ednm): ! ! |
! FREQL | ! i ! | | H
| IN : T AF : | 1 [ |
( (67.1MHz) : 4 [ : ; ‘
. (=3%3) ! l Fio ! i _L_I’Tl X ouTPUT-1
DEVIA| | | ' i [ DIODESW—
INPUT t TION LEVELJj FM ly| IF -
™ CONT [ 71 MOD AHP HYB = IF O OUTPUT-2
fc:99kHz ‘ AGC AMP DIODESW
O OUTPUT-3
149604 [36836A L__,(_____W ouT MON
VIDEO|,| SUB R 0 |
| |pRaNCH[Z] CARR ‘ 1F DET -1
O-SYEEg) DET ' O OCONT SIG IN
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1 130—070 vy
o—o70 -15¥

-24VO rog¢ -24V

Fig. 6 Functional Block Diagram of LR-FAXFrequency modulator
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Fig. 7 Hartley Oscillator

I¥
ouT

AFC

Fig. 8 FM Modulator

lop

Fag. 9 Characteristic of Variable Capacitance
Diode

R 21T 5.
() Fig. 7 15—+ v—T80 BFERKO HAEBK T

FARRE LU
1 1 1
foo s B-B6°% )z

TEbIhD. ZOBGCONYCAEFR S 14~ F
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(3) Fig. 8 ix FM Z@RSro @R L B Licd
DTHYCORVICALEERIA 4 — FEEH LT W
5.
(@) WEEELA 4 — Pz TcELINS,
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k, n:EK
byon XA F - VO BLRIZX 5T EEBEHTH
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X ")'C(l), (2)3&;;: ) _Fitﬂ*/ﬁiz)

I ped gab o0 .
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1 =L ol
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(5) Fig. 9 ixfffxh T\ 5 IS 1617 aJEARE 41
= FORBERTHS. "1 7ABERRIY, niBRE
BRZZEET B O THREME A £ 4 +— FEAIERT
W5,

n=2 %R TIEIER T INER G, [RAERicite b
EHOBESIEN R IS1617 1331 7 2 EJE 4V +0.4V
DFFAT n=2 {5 T\ 5.

2.4 FEHT

AHEBEOFEFICIL Table 2 ik D

Table 2 Characteristics of FAX Modulator

Item

|
Type of Modulation ‘i
Input Frequeycy
Max. Frequency Deviation ‘
Main Carrier Frequency
Stability of Output Signal ’
Output Level
Start Time of

Carrier Transmission

Within 30 ps

Within 30 gs

LR-FAX | HR-FAX
FM i FM
24KHz+1.6KHz | 99KHz+50KHz
126KHzp_o ‘\ 300KHzp_o
71.0MHz | 67.1MHz
1x10- 1 1x10-°
0dbm ‘ 0dbm
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Hiftrskes (RS 1 —2)

Main Carrier Demodulator

Sub Carrier

Modulator
T e T T ReERasEEE e T HR-FAX Sub Carrier Demodulator
1 I e e e S e |
1 - 11 |
67.1wpz 7.1 MHz 0T, 1 HL 99Kiiz 0-21 Xiiz
IF T T R e e 11 IAJ )
I MIX —— | —AxIATr*u;SVRI T =\ LIMIT LISCRI| HR=-FAX
| Ly | H Il VIDZO
i 99KHz | }
| 1
1y I
\ | [7esz {R-FAX IF Demodulator L____________ . ___ I
! 0sC L. &) |
! !
: 67.1 MHz 56.4 Ndz :Sub Carrier
: M?dulator
| |
i ; i LR-FAX Sub Carrier Demodulator
i ] S STTIAS 9FT wEIEIEE ETTEIAERTS
| |
1 |
= = : o I |
71 MHZ} 71 MHz 10.7 MHz i 2.4 KHz 18.4 KHz 0-1.68 KHz
IF PLL 1

yiRE

| 7 e

.

DET

| = MIX |- DET || LPF '
i ‘ IR-FAX

2.4 KHz VIDEO
A [

]
1 ;
L |
LR-FAX IF Demodulator Il
1 L.O I
I |
| i
: I

Fig. 10 Block Diagram of FAX Signal Demodulator

HR;EF,“I‘N 67. 1MEz

s—o—| =g ]
TEST Lis

10,7MHz

Q9KHz
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0sC

56.4MEz

I
67. 1Mz

LR=-FAX T1MHz
o—o
IF IN

T

10.TMHz

2.,4KHz
© [LR-FAX Sub-Carrier]|

Fig. 11 Block Diagram of Main Carrier Demodulator
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3. FAXE=- S5 REE
3.1 M3

#[Ei1x HR-FAX %0 LR-FAX (20 #% 77
5%@ﬁIF%v@@%&m&§ﬁEv®&ﬁ%ﬁ‘
S5 ENnTES.

HR-FAX #fciz A& hi-IF % 67.1MHz % 99
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21KHz o EFHE8icERT 5.

LR-FAX #iCiZ AN &Shic IF 5 71 MHz % 2.4
KHz OFIfRXEES (AM) fifiL, ZhiFic 0~
1.68KHz 0 €54 (E 2123 5.

COX5ZEHINGEFE FAX £ = 2 FEEEA
EHEhA.

KREEDOFRHK A Fig. 10 17+

S

3.2 W]
a) ERGEEUMRERLEEMRORHRY Fig.
11 Zin3.

b) HR-FAX %
(7) 67.1MHz o TF 50N ZER» DA IR S.
() %2 IF 8 & LT 10.7MHz ©R# &4 M L

Phase
Detector LPF

™ OIN
10, TMiz ’——l_,w\ﬁ ¥eo
(F¥-AM) :)

%

J
/5
AMP < Cutput "/ \‘

R4

N

Fig. 12 PLL Detector
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5.
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BEAR~HE I Sh s,

c) LR-FAX #%

BIEBIFIZ o T 3% PLL R3804 fv.
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(7) PLL FM 75385 o B {E iy

Z OEFEHERIL Fig. 12 i3T50 c5 5.

AJIE Ntz 10.7MHz OFM (513 (7 Akt 52 ¢ VCO
DT & B Z R, FOMAEENZIE U2 ES
1, LPF C{FEd &t VCO iz il sl e & LTHInE
o V—FRANRER LR Cice stz @,

G ARBBE 2R DI INE FM A I (E 2 0 F MmN, B
HRBIIE LMo ha0T, chix7v 7 LT
BHEENIE LCEFH 7 v T AT LT 5.

ATEE IR T 2 — 2 L LT, Wi AHE2 Rz
L7 4 Ax—v—) 4 LRAIUEEARS H— 7B oh 5.

[

¥ @

E : . Tin
o

5 N

2 fo

g U

o

Fig. 13 Characteristic of PLL Detector

IN PUT
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JB=C—=0

DET(1)

l°5—

DET(2)

LEVEL MONITOR

Fig. 14 HR-FAX Subcarrier Demodulator
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2.4KHz
LN £,218. 4KHz £51,68KHz
IF ) ;
SUB-C G}i3\14 BUFFE MIX HPF k_+ DET }—atiLPF ]_ﬂﬁBUFFER+_!EPE§ ouz
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Fig. 15 LR-FAX Subcarrier Demodulator
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Fig. 16 Spectrum of LR-FAX Subcarrier and Video
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(2) HR-FAX FEifuxissans

HR-FAX G50 A8 0 R# K% Fig. 14 1273
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&
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d) WA AMP 28 i LC v <A H%%, 75Q0

-
-
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Fig. 17 Frequency conversion of LR-FAX
Subcarrier

F74 T FAX == 2 Z@¥EBcHHIh 3.

(3) LR-FAX ZEi#ntlifaian

LR-FAX GI#GEFE A% O Rt K% Fig. 1512573

a) AT ERAEREL LORIRX W E 5 &
FAX RIS AREE» bOGEE L2 UEL B0
Y v—b 5.

b) ANEFIE Ay 7727 vFIRAHIEZR, <y 75
7 vy 7HAGRSAEERA it ATISh 5.

¢) 2.4KHz o LR-FAX gl#%0(E 512 Fig. 16 o
AXZ + 7 LADBRITH D, ZORIBEEE YLD E
AMBRIE 5 & S IERICEED L, i, BIERERK
DEBETHENHELBRS.

D, AERERYToTx+ ) 72 H0EL
LTh 5 AM 5% 177 5. ZoBF% Fig. 17 xR
g

>
ES
>

PR e o 18.4KHz GRS 3 2 Bz,
16KHz o5y R IRA P DR 2 M 0k % 7o,

N
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Table 3 Characteristics of Main Carrier Demodulator

Item HR-FAX LR-FAX
Type of Modulation FM-FM FM-AM
Input Frequency 67.1MHz / 71MHz
Input Level —60dbm —60dbm
Output Level 0dbm 0dbm
Output Signal Frequency Amplitude

| Modulated 99KHz| Modulated 2.4KHz

Main Carrier Frequency | + 300KHz + 126KHz

Deviation

Table 4 Characteristic of Subcarrier Demodulator

Ttem | HR-FAX LR-FAX
Type of Modulation . FM | AM
Subcarrier Frequency | 99KHz 2.4KHz
Deviation of Subcarrier r 29KHz 80%
Frequency Degree of Modulation
QOutput Level ‘ 1Vo-p 1Vo_p
FLPFHERE DL ORFEH LT B, 3.3 MAE
d) v HINL 18.4KHz o LR-FAX Sl AEBEOEHEMMERTLEOLEE I THS.
a5 cmic, HPF 2@ 5. (1) EEXEEERSoXEMAEL Table3 DL DT
e) xotk, AM HRERBIZANESRD. Eli%d H5bo
EELEERBRER, LC © LPF 2@ - Th bty 7 () BlsEME Ao E A Tabled D23 D T
> 7 v 7RHBT, LR-FAX ©5FrEEL Lt FAX = H5bo

= X ZEBECHIER 5.
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9. VAF LT FIA ¥

9. System Analyzer

Abstract

System Analyzer makes it possible to check out the performance of CDAS system

while the System is in operation.

The performance of Transmitter subsystem,

Receiver subsystem, Trilateration

Ranging subsystem, FAX subsystem, DCP subsystem, Telemetry subsystem, Command

subsystem and Tracking Receiver are checked out.

This system is composed of

signal generators, simulators, measurment equipments and so on.

1. i =
AEHERBEMCIRT v AT AT FIAF %A
W R A 0 £ B OVERE R SIRTERT 5 B D RSFIE
AR I ERT A E, BEENRELLBALL
DR FTHLNCRERT S d DS RIFEYTH &
Thb.

VAT AT FIAFITL 5 THEBTE BRI, XE

FWE, ZEREE, WERER, DCP R#EE, FAX
TRAROE =2 @HAEE, 7v2 b ) REHE, a<vF
SEE, ARZEVRET, Zhbo#EBEotERR,

¥ LORAIT 0E Lk,
T 5.

VAT AT FIA LB RFRBUL, EARZTS
1=, GMS EE » 27 2 0EMIARE LT udi
53, UTFo&fEZ2iER LT3 (Photo 1).

(1) Bz, BEFRBLIOZEREFMARZERS
5.

(2) ZEPA
AT S .

(B) ABahTH-ThH, MEBIELEE L H OERAF4
AMTbhcBa, BEBmOERRECL &+ 2L
ERIESEEORNZEROZOERFBOMNHE, U
RO IR LRABREB L2 Y 2 — > 5 VRERIAGIITH
B
(4) TWEMESZ X5BFEEERD-Th, By —
TABERRIL S e CR D EAOBEESHER IS,

a2 ) 2= g VIR LAES

FARDORBULIRIEFD S D2 HFEIRL

-l\\
F‘r

Photo. 1 System Analyzer.

74 YL, FUGOLRIMC AL LA
e xﬂ/fﬁ%&¢ﬁb SE—-FMEEEFEZRI C
b, CDAS o filic K& B LTV 5.
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VAT AT ST, BEICIE 18 =
EE, N zi /1 = ;Sj, j;i X S\ IFL?:.i “A ’——
(Flg D CZERHRE—- #B 2hws BENER —
» (Fig. 2) 5 XOZEpa BB Sh T i mnordn 1 e
Ai;;:aﬁ?:::; (Fig. 3) Tl shTL 5. R
i
3. EhfE[EER
3.1 IEDME G e
VAT AT FIAFITLBMERZKMNTHE, BRI
ELURB:, ZERRR, L0 2ERRRC HHcx g e
70)‘ Gueney Goivezter *
Fig. 4 122%#M%, Fig. 5~712, Zh baaHg
b B HE LCERGER 2R
(1) PR UikEs Power Supply
CORBL, Fig. 5 1oRT X512, ZEZOHNE
BESDELBRIBCH T, N, $I0 LU ~a% o
GMS I hosv vy vrEREAMERL, FER e
WANLTITS ilr©, HR-FAX, LR-FAX, &Iy Fig. 2 Frequency Converter.

TRRR ofefEBuciifxhs.
AEEE X, BB X B.B o X 5Z:E, ZEFEIELT
B, R ﬁ[‘"i%ﬁi% L7 #axt BERIERG R D R5E, F 7o

VY2 T7rI4FRMEMLE IF 3t IF o &R
T [ [ [ 1
— — —
} Status
Blank ! Blank —
{ Blank
| H
! ‘ ! i
axe PuRd gase Band
IF Level Moter Osciiatod PM/PM : A B LBk Do
_ Modulator
Connector :

Connector | Ba i — (455
Spectrun Svnthesizer !
Analyzer
St rIeEETHe Connector T i Eiash &
Patch Panel Switch 'v.\ ; ) @
Connzctor Parall ”#\Q\-/C/
—
Link Analyzer Distortion Meter -
(Receive) F R LE 5
requency } D)
Converter L =
Connector Controi Panel

Link Analyzer
(Transmit)

e gy os
PCM Simulator
Connector

Linear

Power Supply

Detector
Blank
Connector
— ‘|—4|
Fig. 1 System Analyzer. Fig. 3 Tester of Tracking Receiver.
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rter jor ;
ing Svstem Test

Modulator, Deme-Celater

Bl e e i

Fig. 4 Functional Block Diagram of System Analyzer.

g X M RERIER M ORE, oty v 777541
R {FM L CHllETE 5 LEVEL, GAIN, LOSS, RE-
TURN-LOSS, MOD/DEMOD 0 B{i2iE, bk %7012

R, MOMHE, #oFE, IF fORERSOEAR
BRRTE 5.

A Y o —2iciilAEh B BRE LT, 2) 2~
va VR LCREEEORERS, FAX #EL24&
DI B LRSI H 5. I HHMRLZHEALTCGMS
OHHERB S AfciTd = &atTtx 3.

(2) ZHiERAB

Z oRAEL, Fig. 6 wrRT X5, REROHENE
FE, RERBRZERIZC 7T0MHz o IFEE Rk L,
AEBAG r — 7MY AT AT 54 FOR%A PM
/FM EigEcE%, BB EHILTh baHleTs.

¥, IF 5%, RF E55 XVBELUZEIF 5505t
%175,

Z DA%z, HR-FAX, LR-FAX, TRRR %,
CMD, 35 L vt DCPIx3 #E Dk EHERPFHA I
5.

ABEB, ZRE, ARE, SRS, THEEE
LOFetE, SR REEGTEE, HMEREHRSEOATY 7
A, IF 53X RF v~n, s @3N RETH 5.

(3) ZERH

oz, Fig. 7R3 L5k, vAFA755
A ORAEM PM/FM Lo 7T0MHz # i i4, 3R
BBy —7rieT, SERBRERTCHEE, BEKs
ICv_r e GMS o0&y vy v 7 {ES LRI R L
Thb, IEREANLTITIR-%TH 5.

ZfE IF 551, %, AERMCY A7 ks
n, UFicioTtes=23h3%.

D%, HR-FAX, LR-FAX, TRRR Z{Z i,
TLM, 3 Xv° DCPR x50 4@ 0Z 515 ABc M X
ns.

ARPREAR, GV, B, EEMEREE S/N,
C/N, RiE¥:, E#H%E, IF 5X0RF v~ IF g
BEETH 5.

Ukizinz <, DCPR %:BTiifFesnR, NeExE
HHY, TIMTIIHZHRVE, F3E, V7421 4.
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ATT

r-F=-—==-—=-—-=
|
1
iy
II Frequency
L_}| _ Converter _

HefrlE GRepl%s [ —2)

F-————————

unication

Room

Select

Patch Panel|

Route Base Bard Base Band
Oscillator

Link T )
ransu Lexr
Analvzer STALLeT
Link R 3
erEiser
Analvzer celver

Base Ba

Patch Punel

Base Band
Level Meter

Site

: Transmitting Route 1 |r
1
ATT.! ! |
' HPA e LE Modu- | 1 | Route Base Band Base Band
T ‘ Converter[~  ~ 777 Combine lator ! I Select Patch Panel Oscillator]
1
I ! :
i | I
5 i e e e e e e e :
I ) ’ |
|
Mul ; :
MR} T e ! ! '
plier ! — |
I IF(T) .
| IF
i
: 26(T) ! Patch |4 TF
L{ | [ ! Measure
Ampli- i Panel
fier Frequency! ' :
ConverterJ |
B el |
|
|
|
! |
'
|
|
|
70 MHz | M/ EM
e | Gl U Base Band Base Band
: | = Patch Pand | Level Meter|
| lator
Anten |
{

Fig. 6 Block Diagram of Transmiting System Test.
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' [ T R e et i 1
! |
| !
: PM/FX Base Band ||
sae T Modu- [ }‘\oute r<— Patch |
! | lator | Select Panel |,
| [
! !
1 B B |
sl sy | ase and |
| g ! | Oscillator
bo[Muleis] | :
1 plier : | :
i ! l !
I <
1
IATT. e ll e Eiﬁie & :
\ | ' [ i Monitor
[ ! | h i
Freguency Conve | !
Converter | §
| 1
| |
| [
Fs s TT TS TS T T T T T T T e T | 1
I 0 | I
| '
! !
L Down 7O MHz . = _'_‘ : |
‘ YA Con— A I% - ['F M Dem : Base Band Base Band| |
; verter Div., Switch 1 ! L,l Patch Level
| | : Panel Meter ;
L_______Ee_cgi_v_i_rl:_i_{cuto _(Redundanev) JI 1 [
s - e e 4
Antenna Communication :
Site Room !
Receiving L
' Route 1
1 (Main) I
1

Fig. 7 Block Diagram of Receiving System Test.

A=A MMEBOEFHEERRIET 5.

3.2 ZHHLE

(1) B PM/FM Z5332

LR, ZTERORBEITS L xic{fibh 5iR
EEEREFETHS.

HWHEBR, 7v7r-441 P ehrZERBERET
UFBIMIN Bz & n, FHAES IUCAEUL, £y v
Yy v 7 ESD1/24 THB. PlziE HR-FAX o
HREE N, 1687.1/242=70.3 MHz, ¥R, 300
/24=12.5KHz 755,

Zoftl, 7THRHELIRCEAEOHRTH Y, EHER
PM (TRRR, DCPR, TLM) & (0~1.5)/24 rad, FM
(HR-FAX, LR-FAX) 11 (3~350)/24 KHz, ZER% A
HH v~z 0dBm (75Q) TH 5.

(2) #BA PM/FM {HFH%

ZOEFRL, RERORBREITS L EifEbhss
HREDEMAE TH 5.

ANEB ORI, #RERERY, 7v7rvA
MIZH B A ERB AT 5\ T 37X T 70MHz 1o Z5H#
Ihs.

CDted, AMEL 2 BBIERE L, 2/2 CRVTH

IMFIRF I E 54.3~54.6MHz [§]T 7 EE2{EsTEk D,
HHv~<riz 0dBm (75Q) Th5. ORMBFERRE
B, RETBRPTHEWTEBHTHI b, filzik
HR-FAX i3 1959.1/36MHz==54.4MHz & 75%.

BT, X7 o B.BEEICH T 0~1.5rad
DPMER, BIUFE=—v 3 v 0~350KHz o FM
ES%h, Kok ossrEREL D - TEFAT LD,
5 %LADE LD TEDLEWEFANTE 5.

(3) &

COYIEENL, ALHEBC T EEOLERES il
EEaEta L, ABROUELITI A1 » 7T, #@FIL
Rexf PM/FM Zrfas g G5 2 3 5.

HEEBEATE LTE, Si~S; XUV Sy, DS E—
Fize, A E % TRRR, HR-FAX, LR-FAX,
CMD, DCPIx3 o7 f@Hs LA — b IEES x 22
bH5.

FHBHIEE 2 o, @RS CHy, CHs iz ON
-OFF, #Ealuciz T CH #513 ON-OFF 33555 %
HiJ13 5.

mEES L LT, RBA PM/FM AEHRE, IFY)
R, RUEERE, CHEES 2T 5.
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#EEESE, HR-FAX, LR-FAX, DCPR, » XU
TLM R BR$T55acHNT5.

3.3 N—ARAVFE=ZR (R, FH#)

NeRAVE, Sy, FEL, FEBOHEFARN, A
i PM/FM 3% H s OV ERRES ORI o
WFh2RBRL, @8 v~a S/N EREFEOBBHIE
Z{75.

Ftr, R—AAVFUSAHEIOPCM v 3 2 v—
s AHRT, FERR, AP PM/FM Z95s
Lot DCP itk AR S0 B.BRERB AT 5,

F LSS SOATESZER L TEHM, 550id%

DOfDFHZETTS.

3.4 IF ==42 (R, 78)

IF 2, 7880 ANESR, £ZAR IF HANES,
2GHz #} RF (5%, %5 IF i5%, ®_%A PM/FM
HBANIFEER IOV v2 7554 IF HHEST
»5.

CHODANGES%R, IFH VLG, Vv 27571
FZER (F), HRRER, A2 74777149,
3 X O IF 41K8 CHy, CH; Se~Zzh ZR I LT IF 4
HRBERTS.
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10. Fregency Standard Unit

Abstract

This equipment provides precision frequency and accurate timing which are used

by almost all of subsystems in the CDAS. The crystal oscillator is employed and the
standard frequency is calibrated by the Standard Wave Transmission, such as JG2AS

and JJY.

1. @ =

A¥E, CDAS WoREEI, SEOIEERTK
L, HEERENES AT EE T, KR SMHz
DKEBFIREE H W, FERORIE: VLE RiERE]
(JG2AS) Tf7\v, Ao ERREEEER JJY) ©
Tl oTW 5.

IHiL, YATLAOBHEEXRI LIRS DT, HiE
FARBRIRRE L, KEETARBEY, Thth2®
et CULERREZMR L, FABPORTICRENZE
A, BB RECE )2 bh Y E T 5.

2. EixitaE

(1) e R
FUERIRE
E IR e s

5MHz
VFR o 1x107%/day
FEMRERRER AF 1x1071/sec
BN R RS +5x1071/day
MR 8fEMA 18%H
(2) BRUEREXIZR

=

EMMESREE A 5ms/day

BHIE SREE 2% 0.05ms/sec
WiE B HERSE 0.1~0.2ms
WHES SEHE 4RH

3. 429—-Tz4R

LERGICR LR LD va—T = AZKD L
BHTHS.
(1) 5MH, 72Q, 0dBm x 2—DCP #LiE1%(E <1, + =

FRTFITL =%

(2) 1MHz, 75Q, 0dBmx5— V 7L X f 51 F — % =
= b x1, JEE$E x1, DCP {F£#E4:E x 1, DCP 7R
PE x 1, MR ELIEERE < 1.

1 MHz, 100 Q, 0.3 Vrms x2—S/DB Nolx1, S/DB
No2x1.

(3) 8.4MHZ, 75Q, —10dBm x 2—IF Zrfl4% (& Nol.
No2.

(4) 7.22MHz, 75Q, —10dBmx1— == v FikF,

(5) 67.1MHz, 75Q, —10dBm x 1—HR-FAX 7533
.

(6) 71.0MHz, 75Q, —10dBm x 1-LR-FAX 75742,

(7) 44.766MHz (1611.6/36MHz), 75Q, —10dBm x
2— #vyvavs,—% Nol, No2.

(8) 54.5MHz (1962/36 MHz), 75Q, —10dBm x 2—
7w 72 v3— % Nol, No2.

PUEREI L h3ET s D v 2 — 7 =4 AZRDE S
DTH5.

(1) 24K5% BCD 24 o2~ F, 30, +, Q0K .,
FH, 6E SRR TEL N, TES B,
TTL v, 25 v x4—-JIBEZE <1, @EH
HEEX], 2= F=va—&x],flilEzvy -1 x1.

2 IRIGxA4A=2—F74—=y, F B, 28Ve_p, 10
KQ, vy 7)) x3—-S/DB Nol, S/DB No2, Yy 7
WAL BF—F—=z=, },

(38) 1KHz 7=, 7, +8V, CCITT, V-28— #f50k
fax1l, TTL v_Xr—-=z2 vy —1xl1.

(4) 1Hz 7w, 7, £8V, CCITT, V-28x1— {§i%k
EE e

1Hz 7w, 7, TTL v <1 x3—§IIEERE x 1, 5HE
GIEHSERE X1, AvvwRz2—7Fx1.

im{ng Tsutoya ABE



72

Biffesds CGRehls 1 —2)

DVLF
[Antenna
Standard N E—
VLF
Antenna Receiver » Pen-Recorder
2.5MHz Reference
5Y
10 SMHz
15 T —
T Audi ﬁi:ﬁifxgy 100Kz
Y udio . o
Receiver (1) SNz
Standard
Freguency Switch
Calibrator
cJ ()
—__‘—.
1Hz Signal Panel
Time Time IRIG-B
3 . IRIG-B o — Standard 18 Signals
| SLenal 1KHz Skgnat Data rgreggewe — 17 signals
Di i nthesizer v i
Gererator/ 1MHZ Distributor i b &8 1MHz
Converter
BCD Data 1MHz > Status
—_— 3B :
| S| 305EC Standard 8 Signals s Alarm
Fre%uency
Syn heslzer
Status
Display
AC 100V
AC 100V
Power { ?
Standard Time Standard Frecuency Switch
Fig. 1 Functional Block Diagram of Frequency Standard
-
——O) CHECK
i
€.5MHZ 2z0KHe Teeghil 7.22MHZ ‘
5N44
~ 75 22MHZ
r (+) J1/ 5» J(+) 7.
S Vi - PD%SZI**—@ oasn
SO0KHZ TMHZ To Command Tx
233.3KH2
From 1/30 —
Standard ‘
Frequency
INPUT f
G—— AMP ;
SMHZ ‘
50 ,0.5Vrms i
E —O CHECK
I
i

(Rt s Stz -| BUFF L & 1611.6/36
233, "KPZ | 4.766MHZ 953. 3x 44, 8.953MHZ 44.766NHL —— 44.766MHZ X2
N /5 \/FBE @ 750,-1008a

! (To Down Converter)
|

L—————@D CHECK

Fig. 2 A sample of Frequency Synthesis

— 72 —




HirE Gals 1 —2) 73

(5) 30Fp-in A x2, /NFFEF20% AT B ATHE.

4. EfERE

(1) BHIFEHE

AEBORGE Y Fig. 1 wwrid. BIERIETE &6
E3hi-RiEER(D (D)o’ 5MHz i,
A g FRRALTETh, HEEGEERIER(] )T
(I#rh, 8HEOAEINEM I 5.

R HDEFIZISRMHEIN, AL v FAFALT
SFERIh BTG S S,

REZIEB20SE TIUL, A o FAFxA LX) Ebhic
1 MHz 0ES% b LA EOLES2ED, RXE
BAOERTX bR B,

BAoIE:, WAGETARERL v XLhi: 1Hz
sm oy P EBEA YR AT — FICCEERERROWE
Blefghesl iz 1T,

() AMEEANITR

ALK O—f% Fig. 2 R T

AETOFNEHARFRNL, BEEHTATbb7
1 2w ACTRE RT3 C, PLLZEAL
FRHE AR R Ty » 22307, EREED
B\ tos, PM ZFESEOFRRCETS. HEABIZL»
THEBEORENOARET > ik, &S 28, E
FEROOHELELRICI VTS, AEBIITRT,
5MHz Ofinx&hen bAREN, fliE, Fvv=
vA— 2 DRMFEERF + V7 44.766MHz (1611.6/36
MHz) i, kDX 512iThh 5.

1611.6 _ 134.3

36 3
45 07 45 T

45 3 45 20

r AN
=18+(°“30)XF}X5
=[5x2—5x%—5x%

sxg—5xl-sxl-gxl

+{,_ 5 5 5}

2 30

Eieh, 3T 5MHz 0fFEfE, HFk JounE, Wi
L hELR, OFREELREOHETESRS.

Lichio T, HOBREROREE R, BEEOFR L
ERLLONELRS.

() BHTMIESR

AEBOFEL, BIEEY AT ADEEIT /BT
®, THEEECRWC ENEREIND. o THER
BHGERA S L ORI E S AR RITTEROMBR &
toTHh, —RHDEZIRELD - e, BB
o RFZYIED. & OFIEL Fig. 3 23St
B33,

7. FIRECI)OWIIAW & e b L B2 BE
L, BB FRS (IO D, = v v — 1 “CAUT-
ION” DfEE% T35, 0BG, HEMHEINLRE
(DDozxlihoTWb.

1. BRMCEE e, SERB(DDOHIOA, W
Thir—FRH bW c- B, BRHEBE(D2AEBEL
FECIDDeYIEY, =2 v v -1z “CAUTION” 55 %
35,

7. R0k, 2% v Z&RHE(D, SO
RET, LR H(IDMD M & iUl FAULT 3
BRHITSH. ZoBE TR H(])DEENET LT
v, BB RHECDcEEy, “CAUTION” 5
AHTIEhB.

=. @, FRG, SESH(DZERTES, F
FDDOEFIZLTH VTS, BANRK(I) B

Antenna
Oscillator| [ csciliator]
| (1) (2) | ©
|
24 Detector| -~ -~ - - ! VLE k
— 5 e " i =
Lamp T ! i Receiver
Display ' A0 20
mirs o i <ot 1 S00KHE
) sMHz | .
Stendard Slgnnl‘ Lisis !'Standard Signal
Distributor(1)| € Distributor(2)
LN =
pumeia g Leved Dl
[ = -~ —— Detector. =5
and
- Control b -— —- e ]
1 -
I . |
- i
- 80 08 o
v 8 2%
________________ S R S i |
| !
v v A\l  ;

to other Equipment

Fig. 3 System Block Diagram of Primary/
Redundant Switching
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~A=0
1x10
1x10™9
el
=~ S5
3 1xi0™+*
i
o
=
H
&}
-
o
=
©
& =1
0 1x2oT

1 10 100 1000

e Zrror (#;/h c:/us/day)

Fig. 4 Nomogram of Phase Error v.s. Frequency Error

TO0P ANT

— - — —1 TC BEN REC
: | 10KHZ | 10KHZ | R | —
e RF-AMP ————— MIX | IF=AMP [ BD I

ACKHT, ‘ 40KEZ | | Lcom | DCo~10mv

\ | o
‘3OKHZ 10KHZ
‘ |
|
|
| |
X3 10KHZ '116
were || v
[}
|
O
N

10C0KHZ FROM REFOSC

Fig. 5 Functional Block Diagram of VLF Receiver

JT, WIeREASRE, BRNCRE (1) g TR
.

(100us/100D1IV)

HADE XDOEICES Fy 77 RICX
DZEREEVET 0T, JIY ik 5 RERK

F. 2L FERAEOHIRE XCETIER oty EFEY, —fcil 108 BEARA L IR TW5.

HALIISTOEBEAF T 5.
() FAEEEEE
7. 40KHz {75 (JG2AS). URETH 5.

s T e

Zhiex LTRER, MREOBEENEL, 26
RABEBOEH S IEFIT/ N b, ERSEE O R EELE
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AEETE, TER KRAI»LREMSRTWS 40
KHz PREEEEZFIA LTV 5.

JG2AS iz, @R JJF-2 LTtk b, JIF20
HERERGERINB A, BRI CELELIhT
WBDTIRERERE LTRIfites. i, A4z
0.5 H~=— 70 EETEAIRTL 5.

JG2AS [Fo EIRP 21kW (Pow=10kW) T% b,
FOERBEL 100km Hi ST 70dBe/m, 200km Hi
T 62dByg/m, 1000km #15 T3 & 40dBy/m TH 5.
Wik 80km i1 TH B 7% 70 dBy/m L EDREE
ﬁﬁif@bhé.

o A TR ¥
JG2AS R0 FEGH R OFREECREIE L, £ 5%x1071 T
BH%5.
JG2AS i X B FEETER, &L JG2AS 0o

BRI 5 » — 2 VR EEDRR G T TR A DA
% A9(pS) LT, = — Bl REEFER L
i‘ff:"gg‘g) x10-¢ L7c5 (Fig. 4 £)
BCIERSEEE, JG2AS B AL LR X
LT 5o dEEHETIIES B 5.
HRATRETETOT — 21k b &, 24 EE
FBCOERSE o RR i (FRAEFEE) &, FEgEAT 200km L),
ATz, B% 5x1071, 400km LIATiE, BMHE 1~2x
10-1, 77[H 5x10-1, 1000km LAPCH AR 2x10-1,
" 5%x10°1! BETH 5.
v. VLF Z{E&EE

AEFEIZEA T3 VLF ZEEBOHIE RN

% Fig. 5 o33,

VLF, 40KHz {22, »—» A EEEEAEE TS
BXhicEiiit 30KHz L& Xh 10KHz o IF (55
BRI,

o IF 5511, 360° #§70.36° A7, 7 I iaHER
TE57 4 v 2 A HOBMHEBIE B L TEREINTWS
HEs e ¥ 10KHz (35 L itk R iz h
5.

A EIG T, MEOMHEEICEALIC VAL
IUEER L, BHERTE SHAEEE Sha.

- (FHIEGONZEL, VYA XICEIhEDED/A
2YA— ZCTHERRERIAR Vv a— 4 —ZREHRT
5.

(i F A R DEZIE RS FE L% 5% 10-19/H, 5 x 10-11/day L)
MTH b, nsEitHE DC 0~10mV/0~100 £S TH
5.

=. ZIEDKE

AEBOREREER, 3, VLF o 40KHz ofF
TR L EHERIRE (1) L, ZToBREYEHFID
CH2 i&E e 5.

wicEERIREB(D E (DXL, ToRELRE
ito CH1 icigigse 5.

IR, WAEROMAEEEN DL XIXERED
, BEOHHTLEIL, TOLDRERILULTCEARLTR
5.

REOFELE LTUL, »5EHEEOEMYRILND
AN D X 5, HERRBOUFRL 1 vy
FixT5.
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(5) MEHIELIE

7. AR JIJY)

JJY ¥4+x, 2.5MHz, 5MHz, 10MHz, 15MHz, 0%
MR, TEBHET 2kW & LR RS/
b B ZIGEEGEIERT (36°11N, 139°51'E) 2 H3e4t
IhTuwa.

Y 1 BsEEA Ay & » — 1% Fig. 6 17, BHE
W% Fig. 7 ¢, 2E5F <% Fig. 8 iwr+.

1. FEAIEZIERSEE

1Y oW ESHEER, BEFEISHEF L5
Wizl & £208S DADBETARK LT 5.

L LZEACELTL, GR-ELLERS XOF
EHRATOBhED D1, HEBECKRETASAIZCR
LOENEHIETHLERDS.

AEBROZEHIZHEIELY 8KHz L5 & oTW 5
7o, FERIL 506S T EE 2 b5, (il 3KHz
Ti% 2006S~500 ¢S X 9 HEE)

ZOHEL, WHEDL DI E L.

WM (70) 1, XX EEOXMEME (D) L%

M (RN R4T R % AT,
RTHETES.

=T ho=r [l—cos(—o’%)]

1 [FIR S DB/ AR K

ro: HER YR (6370km)

C : Yt (2.98 x10% m/S)

LT & A ESXETTE OB ¥ 30km TH D,
Az 2.5 MHz 2Ff3%25 7p (% 0.1 mS 8BET
H5.

A dEEElo 2.5MHz O ERES 54k 5SMHz 0
(EEREFEZ AT HERDER VTHDH. ho EH LA
% 100km, 200km, 300km &35 &rpitthFHh0.674
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6



=]

I

11. &

11.

il 4 2 E

Communication Control Unit

Abstract
The CCU is the intertace between the CDAS equipments and the DPC’s computer

system and deals with PCM telemetry data,

real time telemetry data, CDAS’s

status informations, S/DB operational information, command data and DPC’s status

informations.

format and controls the transmit/ receive timing.

1. # =

A#EFEE, CDASHoOPCM FL 2 b ) 5F—%, )7
NEA AT VALY F—2 X0 CDAS EHERE I
#L, —EOWRX, FizT=1 7 =EHELX N LTDPC
TEXETS.

¥t, DPCL h =4 7 mEEA N LTEXE I DAE
BB LTt CDAS R Hl#HfA=~v ¥5—x, DPCEHH
fi#t, S/DBEMfEMEZ{E L, CDAS HAEEENE
KFsWAEBRLCHNTHLDTH 5.

A#%FEIZ NEAC-M4/n s == v . —22{fAL,
RARICDHT—2HR, BRIV 24 3 v 7S AlN
T2, WO ST+ v R AEERTEIT B S E
TS, SHEEAZMBIROA V54 Vo R T

PR LTE D, ED7m .y, 254 v 75 412, Fig. 1
DEBHTHS.

2. [ElfR#HE
21 REF-#
(1) PCM v 2xbty5F—2x

PCM F v 2 by F—2i%, #EPSKT2ESROR
B, Wi, BE, Bfft— FEHEOIMKNRHETS
HERThHy, FRXH CDAS it bh 57— %1%, €
v b U— M 250BPS, 512y FCl=fF+—7 1L —
(1v—F/8E,}), 4= 57— 7 L —AT1 A2 3
—7 v— 2D TH 5.

CCU Ttiz1 =M+ —7 v— a5z
2997~—F, QDyv~—7F,

SEL,
ZU—aFEE 17— Feftin

AT~

NEAC=M4/n(24¥W)

Transmission
1/C Interval

r'ecueﬂcy 1/0
| Standard |

This unit is controlled by mini-computer which converts the data

For
3ynchronous

Timer
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rea1 ma
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=1 kd
- 2
1) ¥ NN Pl i
T —31/c Y \ {1/cr—frozan ~—
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Fig. 1 Functional Block Diagram of CCU
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ZARNLAB IO 2=V, =Z7XFao— b AL AR
rizEshtl 5.

CDF—2iX, BEASNARKECEANLADILED
B LU T H ECcoRRMEX1I0HBD 7 — 4 & L, 17
Ey b /1EERERLT CCU AN ERS.

CCU wit 1l ADF—42%3v—F (17—F/8
Ey b)) TERYD, BAIF-%297~F, Q/D1y
— F&ftinL, 07— FVT1EET—2&1LTO068Z

LieREZRS.
WEHARIZFEE, HFEIT 1200BPS, FAARIHEE
RThH5s.

(3) CDAS JEAIER

CDAS E iz, CDAS fo 24 3 o) {F Ik fE
(POW-ON, ST-BY, OPE, MAINT, FAULT, ALM
H) xR THEmThHS.

CCU iz, 4¥EBI W ATIEhB6 L, FEFIFT~
2% 1EBRD 2W ZRKY ), a~<v FEEF—2%7
7—F (2=v F@E¥ 4W, = v+ =—, CDAS/DPC
W, 2=y F=va—gREgFR 2W) 2fmL, 55
7=V 1%ET—2:LTSHILcREZRS.

HEEHRILEE, HEST 1200BPS, @554
RTH5.

2.2 ZETF—-=%

(1) S/DB iER4EH (4W~1096W)

S/DB i fifE#i, VISSR (g% 3% 722 DPC
DT ABERT 5 iER T, CCU oy —7IcT%
&L, S/DB w3 Zx Tl IR 3.

T—2ARIKDEE Y THB.

« SETUP FILE 5467 — [,

RIG T — 7 oifig: & 5, SCANNER/SENSOR o
R, TRV OGET ~ T, W/ Fhorv—2
= leks, 17— FiR2xFE (16¥ ., MER)

« HEADER RECORD 727 — FH EADER i =,
@, 2%+ v=~—F, BO, BD, TO, EC, TC, =
FrVAVVLE, 42=CHYVE, VI, bRFHV
ho Vb, YyR—Ra2=vF, V)
Sy bPARF L VI V—AE, TI7F—Y a3V, 7Yy ¥
o4k, PLLa—F, 2 +iiEE~—F,

« GRID RECORD 510 7 — ¥

7Y o FEARDBAF 2 v AT Y VL, 7Yy Faig
VML, 7Yy FEA v FGRAOBETEAEM), ok
—ARDEHE LA 507 Eox1 v+ a3ufhe. CCU
TEXAMIETEEL, 2:EHRD T TET OEXFE
FIRTEEEIN T —2DTFF A+ F v I—BIV0F—
2ESEREL, VT4 Ey b, T—T=—2%fmN
LCiET 5.

YIS T AL,

FBE R LSRR T — 2 TEXYERT 5.

BEHRZFEE, FEZ 1200BPS, RAETHRIEE
RTH5.

2 =z2=vFFF—2z%

2=V FF— %%, CDAS #4- LT GMS #4532
GMS =~<v &, CDAS ofEs»#HiEH3+5 CDAS =
=V iz kAlIEh 5.

GMS =—=v ¥z, #HBTERIhTW32802~<
VIFF—2D7 FUVAIEE, 2=V F247 (A=
=VF, YITA=S=F.—Fa=wvyL),
+ v,3i—, EXECUTE-PULSE i@, EXECUTE-
MODE (vvv a9 b, 2VYF=22T7R, =ALFTN),
5 v A$ ., FEXECUTE, STOP-EXECUTE, DECO-
DER OFF£iDi5iE®R L O ET2 T 2~V FTH 5.

CDAS == v i3, DCPI 1~3, HR-FAX, LR-FAX
ot ON @4y, TRRR HIEEEALS, % IE B #4, CMD
*+ Y7 ON/OFF, vy 714842~ FxL 27 b+ :PSI
S AHE /SES o A BAEEIRE OB G 4ARITS.

T+ AMEIL9 7 — I (CDAS #5829 5B ol 7
FUVR:29—F, BE&45:17—F, GMS =2=v
FR»~Z2—%) THh, CCU TizF— 2 %MEL,
MG+ 5%E~ ON/OFF 55 & LTHHT 5.

BEHNLER, EEIZ 1200BPS, [ 845
RNTH5.

(3) DPC &EFiffsm

DPC @fiffjsiz, DPC o#gnihag s GMSEfH =~
VT, CDAS ofFfl= v v —rizgkmt 5.

BEsnkiEE Rz, CPU, HCCUO0~3, CCUO0~3 %k
BREEFRD L X132 OPE ON & L, Fhllshit OPE
OFF L3%.

FEHE— Fix S1~Sy #FERT5.

DPC i bizsHolicdv 7Y v 7L T12 7~ FD
Fe2 b LT#E-TL %55, CDAS iz, thziss
EFAICE D ZETS.

BEHRE 2 F, WD 1200BPS, FHHAR RS
RTH5.

2= YN

3. \— kYT T7HE
3.1 HEHEM

(1) e

CDAS #iZeN o AR E ABNT— 201 T *# 17
5.5
(2) EFEHFEEZEL

CPU #BLF— 207 r 77 s BY»T5.

(3) TFErFiELE2

DPC I hiz%Ehs S/DB WlRr BT sHET —
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7R 2 AEE.

4 247542~
EARETE, Fr=5— 4, t—C®HTT5.
3.2 MEiE

(1) EHEE1

AF : AC100V, Hif: DC24V, 3A, +12V, 7A, —
12V, 2A.

(o) EiRH2

A7 : AC 100V, HJ7: DC5V, 30A, 5V, 20A.

(3) IkEFRE

CCU i kLR R~ T 5.

(4) HfFa

EARAEIC ST A =5 —FKRB LOEER 2 v

(6) = vy — L ekt

SER T — 2, VT 2 A AEERTE,
— 2y X0 CCU X n CDAS EMRIERES (24
HHE) L CCUREERF B (6 F /1%E) ¥ AN
L, BHlavy—r~Asv7RRELTHATEDD
Fo4-— (F—Fvavrzz) ARTHERIRS.

(6) FEMT — »Ehil

BP243ERE X ERREESZANIL, BHl=vy ~
NESEEIT S, 1 DPC AEXT5F—21, V7
L x4 AR L, POW-ON, ST-BY, MAINT,
FAULT, ALM #6FE ., + /1%¥E, #—Fvavy
£ THA.

(7) =~ v VR

DPC X h fZ X h a5 #E = <~ Fk X0 DPCEA
{5#% CDAS HEEB~HITTHA v 2721428
CDAS-DPC [ 7 & 6 BIBOEGEEREXY Y AT A2V
V=N~ BTBA v a7 =g ZAEE LV CCU DBhfE
REEAIRENAERT BTcdDA v & 7 =4 A THERL
IhTwab.

eV NF—2&

42— F (3bit FEFD, 27 2 —x (19bit WF),
2 b r—7 (1bit) 25 5.

« DCP 3%f% ON/OFF

INT, REG, SPAR o 3 #f&/r% SYS-ANA, DCP-
STD, Z{E=2 vy —A~FhFh 1bit 5, FH.

. HR-FAX ON/OFF

1bit 2 SYS-ANA, TRRR, SubC-MOD, A7 &
2vy -~

. TRRR

BIEBALG, BB L € FHI

«CMD =* ;v 7 ON/OFF

SYS-ANA, v R2AFaz2v Y —aA~ 1bit 5, FHA.
e VTN E A LHEESRLALLVZ b

=B B

T.&# “L”, T; e “H” 1€, +5 , FHB

« LR-FAX j%{Z ON/OFF

SYS-ANA, TRRR, SubC-MOD v 25 A2 vy — 1
~ 1bit 5, FH .

8) VT7ARALAT— xEE

o« F— 2R

17bit W5 » F AN QOEEx 17 r , 707 — 2%
E33)

« F— &R

YV VHYRULR, T—RAEVYHPSALR, aw VY FE
Tr—v, BREEY VYL ADEALADI EYILT
D ¥ ToORHIERE H 5 HAEX DIIE Shicb D& 10H
BANT5.

- @B (Q/D)

DATA-GOOD/BAD, NORMAL, REPRODUCE,
MAINT, MODE-SELECT, REMOTE/LOCAL

« F—Z2UTFA 1bit SLAATN

«Y—Fzm, 7 1bit SLRHS

- B§ZI5 — % 30bit W37 » = AS (BCD 9#7)

«1Hz 7=, 7 1bit *L A AN

A VETzA ARG, F—Fvavrx

Zoff, 1RFE, 2~y VEGRS IOERT — 28
DT — 2 Al BEir2 ve. — 2 J/OF X v
BL.
(9) PCM 5 — x B5ehz
. F— 2¥5k 8bit WHIF , FAD
« 7 L—2aFE Thit ¥%5 , #ASH (BCD 2#7).
« BB (Q/D) 4bit (DATA-GOOD/BAD, NORM.-
AL, REPRODUCE, MAINT).
1bit L AAS
e 7U—AalL~—} 1bit RLRAN
« %5 — % 30bit WFHIF » +AS (BCD 94#7)
«1Hz 7w, 7 1bit SV AAS
« 7 — Fififf 31.257 — §/SEC
e 7VU—A 6479—VF/7VL—A
A vr7=q4 A% HFAHIIA—-Tvav2

o G| Lo b

z.

Zoffl, V7AEL AT~ 2B IURHT — 2 AT
DEey — FEK, 2V E2— & /O HBEITHELAZ
voy—Az=y PEMDHER IS,

4. Y7 b7 THE

4.1 e 75 atERE LOBHIEHE

Ao AFan7r 75 skt Fig. 2 TRTX51C
KA L TEBOLEYTTS £ = 28 TOERCHFFOL
BET52 377 r 774005,
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Monitor Program Job Program
— Interruption Transmission
b Bxecutive [ Control
Program Program
Support Main Input/Output
Program Executive [—' Data
Program Program
+ Transmission

| L _Executive Pr.,

7 Task

8! Common
| Executive Prq Subroutizne
Test L_ 3 é/" .
ontrol Pr. F | ——
Lxogren | |1 \::{ Utility

| Program

Fig. 2 Functional Block Diagram of CCU Program

E=ZLEAER T S5 A LEFE TR 77 4 (=
AR—RAr T a—7—) DO INEDOHNETRD &
K ThH5.

(1) EAEET e 75 A

AKeATAD CPUIRA v &7 =4 A% N LTERS
RCWBEBOERADZA, HHETViEYTs7 =/
7 ACRITHEREST 72 /5 A TH 5.

FHAZ DOZ A% E 5 NEAC-M4 1ofifi s h b
1R DIHTEIA T 1 vicfEBrkbhics AR L,
A v HIE L2 7 2 €Y FOELAREEFZRHIC
TR 7T AINTWENIEGAEZETTS.

ELABRIAL & BHAZ A nTREIRE, SLAREER IR,
Table 1, 2 iwmR73.

1EAT £ viICHERAOEBEN B S 5 & %12 SEN
MAT TERAAZEEOHES O EELHET 5.

EAET T B /5 ADAT — & Ak, MAEHFOHR
DEDVUS AR IN—F2 (RF— KA 2) TR
AE~FEEFTS.

FRBEC I TEHDRAREEN 5o & FILE YRR
ALLOW—F/F % SET L, CPU 1izx L& hiAm%& R
AT 5.

(2 FEWMT R VS5 A (RAZ—AFr L —F—:
MSDR)

RAE—AY T —FL, BREESR ST A, XA
VEBT R I AR IVOCAMNERE S = 75 250 5K
DIRACETHE LR G- 2 B — 7R LT 5.

FEI DAL, ZOL—THONTRADHS v T
ZMFbhs.

B) EXEEFEMT w7 A

AFrrsax, F—2AHMNT v 75 AL EXHE
7w IS AMOA v E 7= ADORE R RET T w ST A
ThHH, 7— 2EZEOMK, KT OER, =7 2%8%
B=9—, F—2%ZE7 75— 2B, =7F2EED
BWHETG, FHl= vy — A 2B E R KR T

Table 1 Dispatching Priority and Interruptable

state

Priority Interruption | Interruptaable State
1 Power Fail RUN/STEP, Status

/Recovery | 1/2 IND/INE
‘ Memory Memory Parity Error
2 Parity Interruption Mask
Error Open Run, INE.
3 Level 0 | Interruption Mask
4 Level 1 Open Run, Status 1,
INE.

5 Level 2 ALLOW Flip Flop
6 | Level 3 | is set.

Table 2 Dispatching Priority and Fixed
Address of Interruption

Priority. Interruption ;Fixed Address Elr:t?fcltion
| ower Fail | ‘ :
1 ! /Recovery : $0 BRM
l Memory l
2 ‘ Parity Error | 84 BRM
3 | Level0 1 $8 ‘ csQ
4 ‘ Level 1 | sC | csQ
5 | Level 2 J $10 | HLT
6 | Leversz | S14 i csQ

%

A7rv 7S5 ARERT LRI DR, ERAEFHAL VY
7e 75z X HkEEEZE S, ERRELERL
T3,

«PCMF — 2% E5 RS r 75 4 (TPCM)

CYTARAL AEEFEE T r 5 4 (TRTM)

«S/DB {5 FESEE S w 75 4 (RSDB)

. CDAS ¥4 E% MY » 75 4 (TCDA)

ca= vV FF— R ZEER T e 75 4 (RCDM)

«DPC HHZ(EHR 7 = 75 o (RDPC)

ZhbnFerSait, 17FAMEERZHRBLT —
ZAAMHT w75 A REET5S.

4) 2A7EMT 0SS5 A

A7ersa, T TIY L322V br—LEA
7 (7%, 7, S/DB ERZEHKT EIXHER, +7
Sl NTFT—TDR—FLVI), Ayt—THT EA
7 (=5 —MBEEEY), T2y 7, BIVO MT 2¥4
(S/DB EftEmAe MT w@fglL=E~), MT xv 7

e B0 =
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(S/DB {#% 1 v=— F325&16EHT TTY 2y
AMTY L) FoxrRr GHEE Y AT A0 & I(E
HOBYTT, avir—Le7r 75 ahbABNER
TR AAERE D S TOhEEORT) 2 EETS
IR ISFAT, BAIAy L 2—F— (TSDR) =72
By —ERXAT e S5 ATHERIN, BTELZRTXE 2
A7 DFER, KEFEEHEEY, FEBEER, 22A27%FE
1Bk, 2 A 7EOR T EDY—EARTH

(5) AHDHET = 75 4

ATv IS0, {rA7FERIITw 52X ) MT,
PTR, TTY o ABAETEKEHIh, AHN=2vie
—A TRy 7 OMFEFEMHE, ARBDEFEFTL, £
MERAERTOX A 2IBEHNTS.

Zor—F %, AHHERZEMRV -5V, 2-) v
V=3 AIEBA~OBIFER), LARY 2L~
#v (RAZ—AyYa.—Xbh CALL Xh, vo—i

W, =5, BRATET3), AHIRTL—Fv
(EFHT, €v—KT, =7 —RTEAHDERITIZ
W) THH, RDT w75 A LS.

«MTAHHHE S » 75 5 (MTRQ)

«PTR AH4l#H7 = 75 4 (PTRQ)

«TTY AHH&#E 7 = 75 4 (TYRQ)

« TTY .27 — ON/OFF x = » (PCTL)

+KB, CALL # =, 77 r 752 (KBCK)

(6) EXHHT =75 2

A7 w75 a1k, DPCRLEF— 2 DRZEXITI>
DTwTFANTHS.

KYAFADTF — 23%%E R, AKX eF 4 ALK
EF AN LTUT bR, Wihd 1200BPS, 2 &
BT, BELEFXNTHS.

F2ERREL, ETFAMVET7={ ADE— FLET
Bl DAZ~A 7 (&2 ALLOW—F/F) 2l s h s
ik hETENS.

ISERMOHZS v - 21 =2 ERL, &%
HHEFIRED BT\ S HEDHENICETE DILE M
RWGAER, TR, BEBRRE 2T, HERME
AT LCAHEISENE bR E XREERT T5.

BWREE LT, AERE (L, MHLERT, 7
FAMRE, TFAVER, BEBR, BEXEE, KT
*E), ZERE (FHZE, 73R MXE, BEB(E
ZE, BRTZE) 2427 e (BEH M1 2 7

b, FIEMETSREL24 87y 8) Bd b, FER
(BSC), FAHA (SSC) HREETH 5.
BIET A EZET— 2 & LT, iz, PCM 5

—2%E (GFAMBETERXERLL, V7L 2L 857 —
2%E (FFAMIIETERRL), S/DBfiHRZE (7

=y 75IE) BH5.

FX iz, CDAS #iB%(3,
DPC f5RZIE2H 5.

(7 F=2AHNTr 75 A

(@ PCM F— 2 AH7 » 75 » (PCRE)

PCM LA Y F—s=2=, b BOERCE 5T
BEIXh, Fhkh=a=, P EDTF— 225 2RER, =F
AEET - A HRCHE LAy 77122 » b T
5.

HRAIE, Zr—avM b &Wo EIR, 7—Fur A b
EA (WiWeo), Bin RERA2H D, Ay 7,%2
BERAEL, 7-2MhRAKRLETF— 2 ERTHEbRS.

b VYT7rs4aF—2ANT w755 (RDER)

PCM o5& LAED T v 75 A TH 5.

(c) S/DB {7 = 75 » (S/DB {§ZE 2 =
7) (SDRT)

S/DB fi§#Z Gk, S/DB (5 RZEEE = /5
Ak hiEEIZh, DPC 2 5% 5h T &% S/DB ik
17+A Tk MT B HLRET 5.

(d) CDAS {F#AS17 = 75 o (MERE)

5Ttz CDAS {3 RIEXRTH 7R /75 2125 ) 8
mEhs.

CDASHEHE L h OEMIER L HEARLR, =F 253%
BF— 2WRANDERLITVILNEEE T+ R+ RIER
L, #EHRS%T5.

() ==vi5F—za2if 17 e 754 (CMOT)

2RV FTF—2ZEBFE S0 sS4, 1 7R E
BHITAT v 77 2 %BIT5. A7rv 502, %
Blica=vIFF—aka=v/Fzva—%, bauwit
CDAS W #BE~OHEH N 7 — 2R L, WisT5
YE~EIT5.

(f) DPC {rHih7 = 75 » (DPOT)

DCPISRZEERM e /512X, 172 25
TlicEihdh, ZELCEREH 2y —-rD7 v 7
ERMNF— 2R LTS h 5.

(8) EZIS#MASI 7 = 77 & (STRE)

FNE B AL B s B O ELAZS TREE) S HIEIFEAE D
B+ 1 BoMELF =y 735, %7 CDAS %EF
B7rrs5acs5BE5E2HNT5.

8 wR—trFrrIa

(a) YAFaRzx—F7r7F5 A (Si00)

K7 w778, AT AOTHREORE LT,
AT AR EIREEE 5.
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12. Image Monitor

Abstract
All kinds of real time Video data, such as Stretched VISSR data, HR-FAX data
and LR-FAX data can be monitored using a CRT display. Since this monitor displays

both the digital data and the analog data, the data processing methods and operational

functions are described here.

One of the function of this monitor is that of testing.

With a built-in test capability, the entire video data system is checked out under

controlled condition when satellite data is not acquired.

1. 8% =

AL, GMS v 27 sk nWcEibh 5 EGE
BT, V7AiM ATHERAL, ToEAEZAEC
T51DLDTHAH

% = Z OFRELH{RE L,

(1) VISSR [@{2{5%

(2) CDAS izRB\WTklE /ZE Shbmafine FAX

&%

(3) CDAS :zx\W\TikE /ZE S b Eafifee FAX
ThHD, BiESEL, V7axgaT, CRT i2HRX
5.
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Table 1 Function of Operation Board

Item of operation Function

1. Data switching

Selection of image on display

IR IR image display with a certain sampling rate
\'A Display of the image formed by Visible channel 1 data
Va same as V; except for Visible channel 2 data
Vs same as V; except for Visible channel 3 data
Vi sameas V; except for Visible channel 4 data

V-V, Display the visible image without any sampling

2. Scan control Control the timing of data input
Start Stored data is removed and the new data is stored to be input by detecting

start signal
Manual start

Initiation of the data input artificially

Test Display of the test signal generated in the test of the system performance
STOP Input of data end. Light is turned on when the end signal is detected.
3. SYNC Pulse light is turned on when the synchronization pulse is input
SYNC Hold light is turned on when the synchronization signal is maintained
4. Enlarged display
ON/OFF a sector of the image is displayed
POS SEL Sectorization of stretched VISSR image and HR FAX image to 8 and 9
X, Y respectively. In the Case of VISSR image, every other element is displayed.
For HR FAX image, data on every other scan line is sampled every 58 pS
£ (3)  [RJHIEDS
. HR-FAX 5 — % FAXEB A MANMCTE L EHEET i, FAXF
S A/D EROBRIC, 5127~ F /54 vic Tk, MUMoms AR es NE LRSS, AKER

HYT5EE5TYHVY 7Y v I

mdeHEm 1710 (1 EE 480 &)

« LR-FAX 5— %

HEg S A/D BB, 5127~ F /71 VIC

HYTrEEGTHvy 7Y v 7.

fadesiE 1/2 (1@ 410 &)

+v75 -0l 1HE%E @bit) 5o, 7 57
CARIELN, 6EESEDE, EELHNEET
BEA IV TR EDID, 64bit LY R XITIEE IS,
LA ERSATIROEIETH B.

(2) FEAZEIRET

ANBME vigEshs 7 — 2 x@iEL, B0/
ZEMLT, CoF—2xialTEELF - TWw 5.
2 E Y%, 64bitx16kW DZED IC x€) TH D,
FLHLE, BEXRARIEAHTT/R>T 5. Tisb
b, AWML vESh T %, FAHLLHAEESL
D, WhHmoRIIcALT, F—2xaAliL, HA
MO RN T 5 R, FXARHEES
b, B 64bit LY AZRD, F—2ERFFLo
TE XA,

MIZEMAREAGTE H, FAX F5ho@ifr 2
X DL I NS &, MIrFEE B L b, [EH
R 5.

(4) FliITEZEH

LR DI HEhicEEe, HAMoEGE
LT, REMCES b OBLbDRIE (7THE) %
WL, ZOEESY 7w JICBERT WA THS.
THIER, 74 Y2 ERROWT, Brr ik
L, AVSAZEMLT, 2V I A MREATHIS
isdha, THEIhicT 4+ 2 2 ERZ, B
GiFicEbe T, D/AZMEh, KERABES LML
<, %M.

(6) AEE

AR OIC 2 £ ) OEIEF = » 7 DICDIZRT S
NIcb DT, A » FIRIFICI 5T, 2V CEADT
— 2 EZRAR, HWIHCERR LT, TOBEDHERN
Tisx 5.

(6) HiJIH

HME LTHVTWA DI, AREBETF ey g v
THH, EELETL VBN TL 5, 16/EFRHY O
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DCP * % &

13. Data Collection Subsystem

Abstract
The DCS enables environmental data sensed by Data Collection Platforms to be

relayed through GMS to the CDAS.

After reception of DCP interrogation signals from DPC, DCP sends stored data to

the satellite.

The DCP report signals are received by the satellite UHF receiver

which is cross-strapped to the S-band transmitter.

The CDAS receives S-band down-link and demodulates each frequency channel

data.

The data are then sent to the DPC by Micro Wave Link. The frequency drift

inside the GMS will be corrected by the DCP Standard Equipment in the CDAS.

1. #% =
DCP v 2 7 niz R &fif e GMS % hflkdz & LTIk
THLDDLDTHS.

Fig. 1 Ic X - THHAT 5.

MSC o454 (DCP Interrogation, DCPI & i%3)
L 50bps D7 ®m .y, 7ix<4 7 v[@ElfRT CDAS IT{m% &
h, 2GHz © GMS iz%E&hs, GMS o S/U a2 v
A—xT 468 MHz & Sh, &EFRAE7 v 7tk
n GMS »=y 7izEF CEE Eh 5. DCPLi 3 ¥
e h, £BEED International Channel, GMS
=) Y DHRCZ{E Hisk 5 Regional Channel, BT
Spare Channel 2s 572 b, D F 4 v F IS X D {F4F
T5miE MSC o7 r 77 A12X5%.

DCPI #7215 L#:% DCP (xk 4 oY T hbiic 402
MHz #p e & - ¢ GMS 2% (DCP Respo-
nse, DCPR tE33) #*3%{E3 5. Fig. 6 (& Prototype
DCP ol m3. GMS wizzh% 1.7GHz i Zf#H
L CDAS iz Tk L, CDAS Tz chuEHAL~
4 7@z MSC iTE%T 5.

AVATADEFAYC = » PRUWGMS § 5 v 5 vVF
=y 72X o THLNIEE% Table 1 3 XU Table 2
TRt AR vA7aiekids DCP L GMS &
NOEZERERO P 5 VAR XORMREIREL 7 ) A
ZAREH L REEN 10 BETHD oD, TORE

Nz & Xhi-Hi4is DCP (3 DCPI (S Mk,
DCPR 25 F + YA A biXAHT I EMnE 2 b h
5. ZOHBDCPOFREREFEIREIRTS 0L L,
GMSoOREH VY 7 + 3% Fig. 5 iz~ 3 DCP fEif
EEIZL WVHIERTRS.
Ry AT 2CEHET ARk A TLOELER SR

o

MSC pyistdn

CDAS pi#az

2. DCP Zis

Fig. 2 Iz 2 0 AH K% R3. = D%EE L PSK (Phase
Shift Keying) ZE#i# 4772\~ 70MHz ;o PCM-PSK
BExEENTHLDTHA.

MSC &b #ifish~1 7 e B FALTATE
#15 DCPI (5% (100bps @ NRZ-L) & zh &[EfHo
50bps @ 1010+ D27 v o 7{58% A7 Y y b7 2 —RA
FEM==, iz, 100bps DAF Y y b7 =2—X
&% (Big-L) &L, hAxZLHAB==, FTAS
3%. —Jj, DCP ifitdkiE s b 5 MHz+300KHz,
DCP 13845 n 50 OMHz Rt 7 v A s ARS8/ Y
OHETEE 1, B2REGEL ) AEBRERETI,
ZDEEEEFE == + TPSKEFH L1775\ T0MHz
o IF §5 %13 5. D % 7 2 1% International,
Regional, Spare (INTL, RGNL SPARE tEz3) o

KB HmE A Isada OHNO
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Fig. 1 DCP System Block Diagram

Table 1 Characteristics of the Satellite Network

DCPR

Satellite Link

‘ DCP-GMS* DCP-GMS** ‘ GM>S-CDAS* | GMS-CDAS**

Frequency (MHz) f
Type of Modulation

E.ILR.P (dbm)

Tx off-beam center (degree)

Tx off-beam center Loss (db)

Free Space Loss (db)

Rx off-beam center (degree)

Rx off-beam center Loss (db)

Rx Input power Level (dbm)

Rx System Noise Temp. G/T (db/°K)
Rx C/T (db/°K.Hz)

Boltsman’s Constant (dbm/°K)

C/N, (db/Hz)

Total C/N, (db/HZ)

Required C/N, (db-Hz)

Margin (db)

Rx Band Width (db. Hz)

402. 200600

C/N

PCM-PSK
43.8

-175.

(@]

—0.
—132.
—21
—154.
—198.
44.

O = 00w W WL

402. 0-402. 4
PCM-PSK
41.0

—-176.7
9.2
—0.4
—136.1
—22.0
—158.1
—198.6
40.5

1694. 500600

21.

&

-1
188.

|
oo

T3 00 da WS W WS D =W L Ul N

—168.
29.
--139.
—198.
59.
44.
34.

©

[SCIER N}
- w

—
£y

1694. 3-1694. 7

37. 2(16)%**
6.5
—1.4
—1883.3
0.1
-0.6

—153.1(—174. 3)

29.3

~123.8(—145.0)

—198.6
74.8(53.6)
40. 5(40. 3)
34.8

5.7( 5.5)
23
17.5(17.3)

*Measured Value.

**Calculated Value.

*¥*¥*( Hshows
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Table 2 Characteristics of the Satellite Network

DCPI
Satellite Link CDAS-GMS GMS-CDAS GMS-DCP
Frequency (MHz) 2034. 8-2035. 0 | 468. 750-468. 950 | 468. 750-463. 950
Type of Modulation PCM-PSK — —
E.LR.P (dbm) 84.0 49.2 49.2
Tx off-beam center (degree) 0.1 6.5 9.2
Tx off-beam center Loss (db) —0.7 =0..7 —-1.2
Free Space Loss (db) —190.1 =77.:2 —178. 3
Rx off-beam center (degree) 6.5 — —
Rx off-beam center Loss (db) -1.6 — —
Loss (db) —108. 4 —128.7 =130:3
Rx Input power Level (dbm) —20.7 —15.5 —28.4
Rx System Noise Temp. G/T (db/°K) —129.1 —144.2 —158.7
Rx C/T (db/°K.Hz) —198.6 —198.6 —198.6
Boltsman’s Constant (dbm/°K) 69. 5 54.4 39.9
C/N, (db/Hz) 54.3 39.9
Regired C/N, (db/Hz) 34.8 34.8
Margin (db) 19.5 5.1
Rx Band Width (db. Hz) 2.0 2.0
C/N 34.3 19.9
=Z=o0R D RERAZ TS 3 BOLRBR TR X DCPZE#-3 (SPARE) 15
h, RxL7 YV A2 VOREREYRCTHUN 2L EH - PERE
ChoTHY, MThoEEHo DCPL &35k H IR
CDAS It TR FFHERZ L h X MSC tia 7 » 75 INTL 72.925MHz + 3KHz
Ak ) HEERE RS, RGNL  72.974MHz+3KHz
o HERR SPARE  72.933MHz+3KHz
DCPZ##Hiz-1 (INTL) 14 HITIR B KER 1 x107"/month
DCPZEFA%-2 (RGNL) 148 1x1077/1°C(0~40°C)
Mixer-1
r_——___——-{iﬁff—éz75MHz
| RGNL 9.24 "
! SPARE 8.83 "
: Mixer-2  Modulator Switching
o T I B i B i it I St 7
32;{2522%3? E ivi 92 o—o p%;f?m Analyzer
L e e Lol L LI bi " e

9MHz
DCP Demodulater
O—

TX ON

INTL 72,925MHz3KHz
RGNL 72.974 "
SPARET72.933 &

(@i e 55 B8 55 e O S i SRR e o b i pien it i £
|
! [100bpsBi -L
DCPI 100bps NRZg 'Split Phase
Clock 50bps |Generator |
| 1
Gz e 25 wd

Fig. 2 Block Diagram of DCP Modulator
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Fig. 3 Block Diagram of DCP Demodulator
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’ Detect™] Shift I BPF  [~petect[T] LFF [ COMP MM
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! |
LFF i | ' | ‘
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| ‘ ‘
’ | (ELocK b i I
[ @me -
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Fig. 4 Phase Detector and PCM Demodulator
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= RGNL 468,924 NHI

1 B - ! : Phase
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ICPI
INTL 17,875MHZ

MOD N | SUM
N RGNL 17.924MHZ‘: con——"MEZ__|
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| 5o SYNTH
L I oc | —
| AMP |
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COR=-

SOLE
| | SR

L
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93

: IMHZ STD
|
— VIDEO OUT
|
|
|

Fig. 5 DCP Standard
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TR T, <1 7 e BIRCENITEIDOTHS.

70MHz # IF 2 X » DCPR {£% (74.5MHz+200
KHz) #4874 r 22 X b L, DCP fE#EHE
X o THEE D FHBRERC L b 10.7MHz 0 2 IF
BRCERIND, COBFRHECIAHAEHYNY 7
P OWEATThbhTE D, 3KHz BHIROZF+ v 3L 1E
5134 DCP oFEHE v Y 7  po@Ervir - T4EL
ERTWBDTINEHEBCILVEF + VEILEBDOHE
/AL END. COEBILLF+ VALEADES
iS5 eI FARERG BTk A D7 ) A 2L R
JERAES VCXO 12X b 455KHz nfEBic B h
W7 42—t X nERIEh, PCM Mk #4770\ H
HT+5. (CHEHRRE PCM G4 Fig. 4 R,
£F v v 23t VCO 2Tl o mik c itk 2 h
T5.

o PERE
AJIEME R 74.5MHz+200KHz
ATIv~ou 1% h —41dBm
ANt vE-F v R T5Q TFE
VSWR 1.2 YF
ANES PCM-PSK
60° 253

ATIREHAHIESPE  +£3KHz
FEF VAL 133 (53£50)

F 5 V2[R 3KHz
F2IF 10.7MHz
$F21IF 455KHz
ZEAAL —7HE, +750Hz
[CECVEN iz FE R X
Hhrv<L CCITT V28
Hfy=— g NRZ-L
Ey bL—+t 100bps

4. BREEERE

AEFIGMS D5 vARVAORERNY 7 b %
BB THET 20 b0 TH b, HiBUL Fig. 5
DEHTHS.

4.1 DCPI oO#§iE

(1) CDAS#:5S-3v FCHERCAI TR ShIE
BELGMS DS vAXVEADFY 7 b 4RETTHhTU
Ay ¥ DCP 2EET 5. RALEBEIIhE~Y LT
v IF oz L INTL i3 RGNL filh gk
TH LM -T VCO (£3KHz Sweeper #lid4) %
vz, PLL THifE L, Lock 3 %.

(2) PLL #% Lock 3% & Lock Detect Lamp AIEAT
LrmovZav v B ANEN, AV v Eesbnl
Bty b XA E VCODRE R 0E LT 5.

(3) WEESETLFEBIC Lich, ThEho v
v f ¥aRFo aray br—L L 5MHz+300KHz
BARBICH S LEFARD IF #BESLTHIETHH
[ @pe, fMIEXTET 3 5.

4.2 DCRR o#iE

(1) Z#Eo DCPI @ * + U YEHIESIE AEED
DCPR mi#%fEH e b EEIh++ ) Y2 ON /g%,

(2 Co¥EEN LXEFEEIND 402MHz OEFITAR
PO HELE A 5D SMHz A 58S hicd O TI0-D
ZEERFEOMN GMS TS AV FZEf]Zh, TDt 7
VARVEDRERFY 7 v AT OEE LY T - T,
CDAS izF5%+5. ch# 70 MHz #0fE1 IF 75
10.7 MHz %52 IF oZr#adh PLL AN &R 5.
PLL #% Lock 3% & %o VCXO » 10.2456MHz + ¥
Y 7 RN YAEBCEE IR Y v 2 THTIZ R
DCPI & [lfEic 5 MHz+300KHz %L, HEiko
wle—ALHAELE2 IF 0ox v FEEHcFRAY
L%, ZCITHEf +300KHz (3 GMS o ¥y 7 + o
+3KHz o x100 TH 5.
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14.

PCM = 4 7 i@ REEE

14, Micro—-Wave Link

Abstract

This is the only data circuit between the CDAS and the DPC.

The stretched

VISSR data, PCM telemetry data, real time telemetry data, CDAS status infor-

mations, DCP
from the CDAS to the DPC.

report signals,

trilateration ranging data,
The HR/LR FAX data, S/DB operational data, DCP

e.t.c. are transmitted

interrogation data, command data to GMS and to the CDAS, DCP interrogation
data, DPC status infomations are transmitted from the DPC to the CDAS. The PCM

Micro Wave Link is described here.

1. #% B

S5 mERET (CDAS) :4% 4+~ v 2~ (DPC)
iz, GMSSoFHBEEB MM T35 7-0%
Eﬁ?\V’S/QM&,mlUﬂmMﬁ%ﬁEmEu
3% PCM JiK =4 7 A& EE LT D

T2 ERENBEBARESR

CDAS & DPC o~ 4 7 » EHUIT AR & LT
KABFHER YO VI I VU AT ATIERIRT
5. CDAS iz:13% GMS & v vy v 72 DZEE
i, F& L'fryazwagf@z, iz VISSR 129
Wik CDAS Mo 4 S EE % ES X0 S/DB (&
A7y P &R, =17 ﬂ@f&%ﬁf DPCiz3 5k,
DPC widF AL R LT, ZhicdBEcMmrmn,
ZOFERB ST R T — 2130 DPC o5k s &
AP 2 —MZHE <4 7 m[Elfi% il UTC CDAS 123
D23 % L, CDAS Citz hic MERZEFM % iz ¢ GMS
TS, ThonEEA%Y Table 1 iz
CDAS, DPC % Z k5 EFARIE, TDEREAL
WFCELEFTHE. PCM EXEFRILT Y 2 L5
AL, ESASRERNT 2 AT — 22 BEk> o

HhE, A—TFL 22 2ldkd ER5 2 & TAEEMNE
W k&, TRFHSASS FDM X h PCM ofin

HF L 0Ts OEEL PCM-PM e LT 5.

3. PCM-PM A4

(1) EREDEX

g0 C/N AU Tie b B, 3&A L5
ETEEOTENTRETH LD, PHICLHHETOR
Balt T s o LT REHECLRMITOEENTET
5.

(2) EEEHOER

4 FARCARZER A X, MZEFRE MR AT e T 50
BALTW3DT, FiED S/N HHMEL TXL, 2

EfgiRSG D DI = 1 7 m AR AV TW 5
DT, WFBIEEN A FIATE, REEIEZNS
L TCES.

(@) M

PCM-PM JjaUF 4ty 7R — R i 5 a7

fﬁL’CE*, AP FfRlE I zhZhitin s PCM-PM {&
RBCELETH I L TED, RKEBTIIA—ES
‘&J*joflﬂf).

(¢4) FEREFL

FERELER LOERERZ A, 3N CERLE
R, EEENAEL, ¥7- PCM-PM EoERicER SR
DESMEML, kO FM X hdB0ohini-n, @
hE o B, DNEAEATIRETH B.

(5) THILTHDER

M RIETREIRR R 70 2 VAR L, EEORER

FfozamH D Kiyoshi WARUTA
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sfhiHE (S 1 —2)

Table 1 Signals

CDAS—DPC
: 3 | . Transmission ;| Transmission
Signals Channels Sneell control \ note
VISSR D 1 0.4~1 MBPS |
DCPR ' D 133 ’ 100BPS I
Standard Frequency ‘ D 1 1KHz [
Standard Pulse ' D 1 1Hz
DPC—CDAS
. Transmission | Transmission
Signals ‘ Channels ‘ gpeed conirol note
HR FAX ‘ A 1 21KHz Base Band
LR FAX A 1 1.6KHz
DCPI D 4 100BPS
CDASZ*DPC
Signals Channels Transmission | Transmission fte
Speed | control
PCM Telemetry D 1 1200BPS 'Synchronization | House Keeping
| System SEM DATA
Real Time Telemetry D 1 ” ” Sun Pulse, Earth Pulse,
CMD Execute Verify
Ranging Data D 1 ” start stop
system
CDAS Information D 1 ” ”
DPC Information D 1 ” ”
GMS Command D 1 ” ”
S/DB Information D 1 7 Synchronization | Gridding Annotation
system
Telephone A 5 ”
Others D 2 ” TTY TEST
D : Digital Data A : Analog Data
PRIEGDB L 5EHIh T, RFERDRIERZ CoAS — TP —
ATy TH 7 X4~ FREM LT, —Ei210~20i5
188 VISSR
ELTWBDT, WREMLEDTHAL HoT W 5. T sersinal (1700575
__100B/S | Terminal Trd:smi!i?r/ﬂf"f'vu‘vr RX 100B/S
,..ﬁ;i%"“‘f‘%ﬁ Order Wire, Tx —_—
HR, LRFAY | Terminal = M
4.1 w;‘gﬁ%%%ﬁ JT‘L x Rsceiver Transmitter] |Terminal ]fg:::/:
B s— < T drier Wire
(1) #BHREBCAMNT 2 EoomE L EalN - § M

% Fig. 1 i&wx3.
(2) FHEEFHT

S 1CH #4ic

Fig. 1 Functional Block Diagram of Micro

PCM-24 > 274, 100BPS {5513 Ware Treminal

120CH %##[%, 1200 BPS (812,

FA 1CH 1z 7CH E4HER E 7e 5T 5. B EMmD, TRt 7.876MBPS % %24, fmaﬁ‘*—ﬂ
VISSR {§51% CDAS it} bhT\»% S/DB #[E 13 L»T 7.876 MBPS 2710 PCM (351 EG%(E
DHITHEM, ZDF—2DEREMEIL GMS DAY HAXELRS.
YRMBZETE, TheEUcslbL, —EDEnE AEBEO#ER % Fig. 2 L0 Fig. 3 iwxt.

HEXT > TN & &, FEEOHAMEN2%TH 4.2 BB

— 96 —



Bl (B8 1—2) 97

Deta signal
Converter No.l

Data signal =
Converter No.2

s ]

[.576 MB. S
VISSR = =] cover sr0 Wave
1 == ‘T : 1
1 : 1200 85 | 1544 MBS
200875 | 28 1 > .
[ 8 CODER DATA
>
1 COM, S
= 1
96 ' ) ]
1.314MB/5
IVOICE, 1
1008/5 S -— 1 voick .
T
7 [T 10 8/ H REP.S 24 TE,S
agi 1L CODER [ ' . Vmcsl :
' 24 > G
VOICE (il Transmitter
o 1 ‘ mf{r'Ax 1 | Receiver
HR FAX DECODER
L o i S 7.876 MB/S
LR FAX LF FAX
b = DECODER =& From Shelter of Microwave
1 TR B ! Eguipment
[ ' 1200 B/S |a il i g ] | 1544 MBS
12008/5 |28 ! mcoum 4 RS |
120DMPX
! l
DATA '
100 B/S
1008/ DECODER '—_I[ 64 KBS X4 COM.R L344 MES

Dat2 Signal
Converter No

REP.R

VOICE i
3
EP. 24 TE.R
VOICE '

1

241—1

| :

Fig. 2 Functional Block Diagram of CDAS Micro Wave Treminal.

ABELREER L ~ 1 7 = T ERE L ORI,

h, 7.876MBPSx2 o7 v z A [ AOEEYIE, &
Bl XUYTARTEEDOHIER b » T B HEETH 5.

BRI R, TURESZ FERCDEL b0
THHH, ZHEEITECBN, FPHELIMULESZEE
LTW5b. HlEamex PCM 28 (EEg~1 7 =ik)
i 3db o AM ZAZEE LcbOoTHS. HIEHE
BoEnEs (SC) wHlEEs, mAERES (SCV),

ITARREEES OW), @ES (PN) Tiil T
5.
IEITs'UijkilJ SED 1.:: ):li\.’caﬁ-’:l U.] I‘F‘: X

weiiz X 5 BT UIE L ERAT: FIRFROFEH IR L 2
5y, HRUE EET R T W5,
FHHPRIEEEED L ISEICOLTETH Y,
EHRSCEBEENRETS L, FHVRIERE
Xh, BEBYIESEREIT LIS, Fhibl#r lio%ae
TEHUE, FHUBIZTE .

WHEBIT 4 AT V—TF v IRRIN, ARt
MTHHZESTE LTEEsha. <4 7 = @Rkl

EEEELT, H4HFREERL, RHERERKS]
FHTRETHS.

THREFEL, AC—»2—RH L X Y EFR L@E

RS2 VHF )
BRI L, AFy FH7E 4+~ FiITk - TI0ERE

TR, ErhiR
&N OBRRRS X
TROFRELRT T

NTED. =4 7eRTGELE
BEETO Y =L 2 —iH D08,
Kavy—ricifTd 2 LS,
5.

4.3 MEILXTZEE

AKEEDT vy, 254 v%

(1) 2%ET

7.876MBPS o PCM {£% 2 713, igiio i U-B
COV &mm'®ﬂ£d%)kﬁxéhrﬁﬁﬁﬂ
FEOEF R AT, RiEHTH 5 B-U Zik@k
whinz bhn. B-U ZEimigid Bipolar @ 7 » oy 75K
SERA—{ZH, W—REEEETH7my VAR
AL, SERERR R LcmEmic, 23 NRZ Un-
ipolar 27 x5, T2 PCM < 2 27k 4
BEPACRITMR S h oo mE Rz bh, 43
LG @A Thebh 5.

DX ICEHE XN 270 23 PCM <1 R %
AazMiiiho i L, (ZREREOTRL A A —F
IS 5.

—REE MR RIER T, 100MHz 7 0 Z%E I K dh
FI VU AZ—T 2MERE LB,

Fig. 4 &RT.

RLAT V-5 L
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HeERAE A myrEL
98 HrE NS 1—2)
Multiplex
Converter
Data Signal Converter
No, 1
Data Sigral Converter
- - No.2
7,876 MBS VISSR
7.876MB,/5x . Vissg
From Shelter 021’ REP.E — Crorer
gqicrowa.ve ' Converter No,3 - L
uipment 7.876 MBS S
b . 6 MBS 1.544 MB/S 6 4KBSx4 1200 B/
\ ) [ 1200 B/S
L 7| DECoDER P28
2 DATA 64KB Sx8
\ T -
L 120DMPX _’j . 6 4KB Sx4 = 1
COM,R [—] 100 B/S
5 I /1 ! . ! 9
DECODER 96
1:544 MB/S e —
— — 100 B
1 VOICE 1 —_— 0 ns
5 100 B8
| L s T !
1 . vy .
> 24 TE.R VOICE REP.R i's DECODER i,
b-24 VOICE
Raceiver - h
Transmitter | HR FAX
7,876MB,/S « i \
TO Shelter LR FAX
7.876 M3/S
1 1,544 MBS ! 1
2 ;| 1200 B/S T
128 1200 B/%
-2y CODER ! &
1M 120 MPX fe4 64KB Sx 4 —
e~ 5 L DATA C_;
64KB, Sx 4 - - 1
P
COM. § 100 B/S T
. 148 100 B/S
1 ! CODER
VOICE 1
5 -
t
'L 24 TR S ; VOICE REP, S B YOICE Data Signail
{ l; 15 Converter No. 4
24

Fig. 3 TFunctional Block Diagram of DPC Micro Wave Treminal

sC IN
’ pcM(1) 1IN T: Pu ALM X
: SUM pULsnr——> DRIVE
. . v -
| PCM(2) IN ,;GWI:jLouxc[j AMP AMP

I

PCM(1) oUT

JACK

PCM(2) OUT

R Polse ALM . -
|TX LO}—-]PH MEHTX WG }——)|AM MOD'—.|B v o
Xtal OSC Voo 0t am

(2 100Mc X 2007 X 18)

|
MIX
m DEMHMIF MPHIF BPF[®— 11 aap
~-43 Bm
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Rx In ALM

S20orX18)

ALM CONT| |
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§C ouT

Fig. 4 Functional Block Diagram of Transmitter/Receiver
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LT 2GHz # ol 2 BT\,

Z DfRFEER R A B AR, =17
a i £ 44— FaSERE PCM »so 2 ON, OFF %
19 F&2{ToT~1 7 e OfiAH% 0, z/2 B LV 0,7
RIS L, 4 HEAEAEEZE LS. SR
biz, EEZEEE (TxW6), BEfEHEE S AM &
FATriEMEE B Y E R, 4k 27—AHDEEF
7% (TxBRFIL) 2Bz X o, TREMHEZINE L,
% (DUP; Duplexer) ##CZEdiiiilEns.

() ZEHW

2 (8.3m¢ 7o 7k — VB TEELLEFIR
DPBmTHE ENIcH L, BEHKERA CFERICA-T
HIRHIR S, ZENFESFREIRS L LA L, 70MHz
OhEEE LB, hERYEE B, iiEs s PIF
AMP) c#fi&hich s, » v A% EMEELHEod
BIRMEHRPEEC X » CTHECTRETHRER S UM TR
PEL, kOEPHFBEENET TRE Vv ~<L % THEM
Ehs.

oA v AGC 2k Y ANEROLEH (—45
dBm~—80dBm) ;=i LT +4dBm(+1.0, —1.5dB)
OFEBRCFEh 5. The(HEHARE (PHDEM) i
mx, ToO—FXEEERAME (CL SYNC) icAh
CCEFARE L, 2F0EA L AR ELRD.

Z DR ERER M MEEFEBTA - T AT] 4 MR HEZE
REXEAMRE L, 27l0ER L AENAEORS.

Table 2 Characteristics of Micro Wave Link

@® System Ontline
a) Modulation : QPSK
b) Frequency : 1971/2101MHz
c) Channel Capacity : 240ch.
d) Demodulation : PLD
e) Modulation of Monitor/Control Signal
: PCM/PM/AM
@ Performance

a) Input PCM Signal Level :1.8V~3.4V

b) Output PCM Signal Level : £3V +%%%
—10%

¢) Input Impedance 1 110Q

d) Output Power : +17dbm

e) Noise Figure 1 £10db

f) IF : 70MHz

g) Inpnt Threshold Level

: —75dbm(BER10-¢)

I THHIRA TV A [AMRESR IS LR cH 5.
EFAB 5 EREE T NRZ Unipola JjicF4A X
NENFEABBIZAD, S T2E 27 VvARFEEL
TENFEAXZT T, &o NRZ Unipola (¥E 3 Je
) R sh, ZTEHEHE LCERFHERomER
YiEiE &k YRR SR &R 5.

(3) Table 2 icA~1 7 = B O EEREL TR T,
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15.  SBRHEE A e

15. Collimation Tower

Abstract
The collimation tower is an unmanned station which is constructed on the Mt.
Dodaira, about 12 km away from the CDAS.
This tower makes it possible to simulate the CDAS-to-Satellite communication

link and to calibrate the electrical characteristics of the CDAS system.

2, Bfii~NvFvr—v g v, REBHSOHEH»EFL
1. 8 =E y
BT GMS & CDAS »ffsfiiidfsmigsy, it (3) EREEE
FrsuTELERciEE L, CDAS ol R OHZIE &2 CDAS-Collimation il EIf#%ERR, ZED HANCHE
EORER, 18mg e/ vy T v T FOELKMFHFLEOR v,

E, BIUSBRROFEE, b0z GMS v A7 Ak (a) WULBEEM L SLELEES.
BARETAMNRIT > EXAME LTEVINCRES (b) PERRRZERIEAMEBEEREI b 2K EE®D 5
ni- (c) firoDith EAFZRE(E EFEAN DT B 11
eERFBEL, %5 H % Collimation |3 0.001mW,
2. FEEA CDAS iz 1mW (23 Lic. (Table 1 £8)
(1) ZAEBZEANDELTCEAShAHARELRED CDAS » 18m¢ »x 7 v v7v5+o Collimation
D EfLE, EEEOGLN%WZmBO~ #mmﬁﬁitm%ﬁuio,a%xzvmﬁuu%w

(2) EHNEELRFCE S, LMfitte—  BEFRELEAL, HEHME Fig. 1 orth@mick v

Table 1 Link Budjet

‘ CDAS-Collimation \ Collimation-CDAS
Frequency ‘ 2030MHz T 1688MHz
Transmission G, (dB] | 48.8 | 273 |
Le » | 0.1 L 2.0 |
Lo » | 120.1 11.6km | 118.5 11.9km
Receive Gv # | 285 | 479
Le » ! 2.0 ‘ 0.1
P, (dBm) | 0.0 1 mW —30.0 ‘ 0.001mW
P. vl —44.9 ‘ ~75.4 |
Pos » | —71.9 | F:15dB | —104.3  F:0.6dB
Cr:9dB C: : 9dB
! | B:16MHz ‘ B: 1MHz
C/N @B) | 419 | P..:—86.8 37.8 | Pu:—113.2

ARz Yoshio KAZAMA
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2KW KLY
HPA - 1

FRON U/C ——> ANTENNA

2KW KI
FROM U/C  — ppa - 2 l

TO
SYSTEM ANALYZER
Fig. 1 Output Power Attenuation Method during the Operation of Collimation Tower
L E oM LR Tm THB.

() ZErpii
2mg AT R T LR 10

Fali A £F 10m
Y 1@
TSR 14
(6) RABH ki E 1X
(6) ZEimaxii 15
Hie — % 1kW x 3
A 118
H BRI 14
I Bz 14
(6) THIEH
BB 14
£ 2 17
4. ETHERE
Fig. 2 Over View of Collimation Tower (1) ZEpiRE
(@) 8%
1mW SR LTw5. E@ERE, E5RRE0 HPA %X Am
e LT, BT oRAIRLS C/N [KTAIMELT it JE e 60m/S (BRI
W5, (b) ZErpi
7rY b7 4~ FEX
PR T {5 27.3dB
Collimation (%, - ¥ DRMRUHEHE THH LT\ 5. Zfz 28.5dB
(1) Bt (Fig. 2 2M1) - -
[iaisy 263 m? VSWR 1.2 UTF
i O m
B&IKER 8.8m2, & 3.8m O TFRA AR B OEEPN 30dB LAY
Rk EE, WES, RER, HHEERLLROEH EZEMEE  60dB Lk
Rz REL T35 (Fig. 3). @ amm
T s 6.8m
REORECHEL, BEDWSLEDTT ¥ 774 @y —74  3.2m
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| (3500) |
L F_"‘
| I l 3 —r
Heater Heater —
1
r l Transponder
Dehydrater
Dehydrater
] Heater g
afte= Automatic F:cggsh R
— Voltage Air &
Regulator —
Thermostat| Switch Board Door —
Il ] [
Fig. 3 Floor Layout of Collimation Tower
1688=8MHz
1694MHz (BEACON)
Fig. 4 Functional Block Diagram of Transponder
HE ¥%fE 2dB (b) REHEZERPTE 342MHz
Zfs 2dB (©) RBRRER 1x107%/A
(2) ABRAF#LE @ E—=vEEK 1694MHz

(@) BRI
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Commercial

BiftgE (A% 1 —2)

AVR Relay

Line
AC 200/100V

Themosta
Control Hentex

r———T—v Dehydrater

L » Electric Lamp

——K Dehydrater
Socket Outlet

Fig. 5 Power Supply System

() BRI L~
(9 T

BBV R TR
() AL

—30dBm

3KVA

&R —10°C~40°C 1ok LEE % 15°C~30
°CizffoZ LATHETH 5.

5. EpfEEIE

Collimation {3 CDAS X pxbh Tt (2030£8)
MHz D% Z, HBAFHEET~Tr & v
2 LT (1688+8) MHz oFBFICEM LT, St
CDAS (FififEs XUz oftoEER* &) Xt
5. X512 1694MHz o € — 2 vEE A HEHEET 5.

CHhLDOEERAENRTEEOREE*EREAHDT
BaFiEaSE ©— 2 vEEHERIRRIS OB OERERN
DORGFRIEL 2 L TEDOREE S 1x10°¢/ A LI
o TV 5.

Ffo, MATRLETEFTS L OB S h T
£, 0~40°C o RHRiELE CRRRIER O ZT) L 10nS
DTFfichTwa.,

Fig. 4 3T 5 (335 O BERHR & BIFAHE 2 m

-
3.
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MR’

16. Data Utilization Station

Abstract
The facilities of the Medium Data Utilization Station and the Small Data Utiliza-

tion Station are located at the CDAS for a period of time prior to and following the

launch of GMS, for spacecraft/ground system evaluation, and in the establishment of

operational and procedual steps for optimum use of the data.

1. | =

FRRA SRR CREShD, BOMET 7 v
7 #« (HR.FAX:HIGH RESOLUTION FACSIMILE)
35 Y OUYE M EIET » » 2 A+ (LR.-FAX:LOW RESOLU-
TION FACSIMILE) #ZE L, EOFHD FAX 55
Fi, FA%, EoLEHHATIRTHE. ZoF|
Bz, EEFI R (MDUS MEDIUM SCALE
DATA UTILIZATION STATION) #5 X OV/NEBIFI TR
(SMALL SCALE DATA UTILIZATION STATION)
Edph GMS omEEHEN THIFIATE 2.

1687, 1MHZ g
{601.0 WHZ
MDUS

2. FAX #p

GMS 2 5%(E 25 FAX fipkix Fig. 1 TRt &E
oL— bR 0REShS. K4HRE Yy 2 —TER
Licifg: (Fig. 2, Fig. 3) (%, <4 7 =e[@is T,

CDAS ~%fg&hs. Fi, =2vE.—s2MBEoliE
WSy, 77 7 ThDH FAX ElEE, b b EEEMN
DEGUTEE E NS, cnbo{ERx, CDAS ¢gl
WOXEZR, BIOELHERET, FiEOES, HR-
FAX 1kW, LR FAX 200W <zt cxET 5.
F7o%(EM{%: CDAS Riicd s, - HiAEEIy

2029,1 MHZ MDUS 1KW
2033,0 MHZ SDUS 200W

$DUS
FAX CSL ‘ MICROWAVE ——
FAX - TRANSHITTER [-o"1ER W7 L) | TERMINAL L~ MODUIATOR [wi2ofif o
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Fig. 1 The System of Facsimile Transmission
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Fig. 2 HR-FAX Whole Disc Image Fig. 3 LR-FAX Seven Sectors

Nk X = 2ERETS.
Fig. 2, 3 1z HR/LR FAX X5 %53

GMS RofanE% Fig. 5 izin3.

4. FIRBOHERK
3 E#&E FIRMROMENL, FAX HROMC L ) BRAES.
GMS-DUS [fopEza%itis, Table 1 3 X ¢t Table 2 ThbDFEF 42— x% Table 3 13LU°4 TRT.
A & P Kic @R 50 FAX S s fIRR A ZE L, ELfE

Fio, kA HOGMSDfg%, Fig. 4 iz, 1 k— K35 TOHEBEHETS.

Table 1 Characteristics of HR-FAX Link

Satellite link ‘ CDAS-GMS | GMS-CDAS ‘ GMS-MDUS

Frequency (MHz) ‘ 2029.1 1687.1 : 1687.1
Type of moduration FM-FM |
E.LR.P. (dbm) ‘ 107 57.6 57.6
Tx Off-beam center (degree) 0.1 6.5 9.5
Tx Off-beam center loss (db) - 0.7 — 1.4 ! — 1.4
Free Space loss (db) ‘ —189.9 —188.3 “ —188.3
Rx Off-beam center (degree) 6.5 0.1 ; 1.0
Rx Off-beam center loss (db) — 1.6 — 0.6 - 1.0
Rx Input power level (dbm) —85.2 —132.7 —133:1
Rx System Noise temp. G/T (db/°K) —20.7 29.3 5.6
Rx C/T (db/°K.Hz) —105.9 —103. 4 —127.5
Boltsman’s constant (dbm/<K) —198.6 —198.6 —198.6
C/N, (db/Hz) 92.7 95.2 71.5
Total C/N, (db/Hz) 89.2 71.1
Required C/N, (db/Hz) 69.0 69.0
Margin (db) 20.2 2.1

C/N(db) 29.2 11.1
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Table 2 Characteristics of LR-FAX Link

Satellite Link ‘ CDAS-GMS | GMS-CDAS GMS-SDUS*
Frequency (MHz) | 2033.0 1691.0 | 1691.0
Type of Moduration . AM-TM | l
E.LR.P. (dbm) 100 3 6.5 | 56.5
Tx Off-beam center (degree) 0.1 w 6.5 | 6.5
Tx Off-beam center Loss (db) - 0.7 | — 1.4 | — 1.4
Free Space Loss (db) —190.0 —188.3 ‘ —188.3
Rx Off-beam Center (degree) 6.5 0.1 ‘ 1.0
Rx Off-beam center Loss (db) - 1.6 - 0.6 — 1.0
Rx Input power Level (dbm) —92.3 —133.8 | —134.2
Rx System Noise temp. G/T (db/°K) —20.7 i 29.3 ‘ 3.6
Rx C/T (db/°K-Hz) —113.0 —101.5 —130.6
Boltsman’s Constnt (dbm/°K) —198.6 —193.6 —198.6
C/N, (db/Hz) 85.6 w 91.1 63.0
Total C/N, (db/Hz) 85.0 67.9
Required C/N, (db/Hz) 63.1 63.1
Margin (db) 21.9 4.8

C/N (db) \ 20.9 ‘ 13.8

*Using the MDUS antenna.
SDUS : Small Scale Utilization Station

ADUS @ Medium Scale Utilization Station

25°W 0T B 207 f 51y 307 1000 190°
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Fig. 4 Coverage of GMS
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Table 3 Parameters of HR-FAX

Receiving frequency 1687.1MHz
Modulation FM-FM
Polarization Linear

Main carrier frequency deviation 300KHz

Signal band width 1MHz

Sub-carrier frequency 99KHz

Sub-carrier frequency deviation 29KHz

Maximum picture frequency 21KHz

Index of cooperation 2000

Scanning line density 10.42 lines/mm

Number of lines per image 4562 lines

Drum rotation speed 400RPM

Control signal Starting signal (18.75KHz+1% & Synch pulse)

End signal (450Hz+12% & Black level)

Transmission time Approx. 12 min.

Table 4 Parameters of LR-FAX

Receiving frequency 1691.0MHz
Modulat on AM-FM
Polarization Linear

Band width 260KHz
Deviation 126KHz
Sub-carrier frequency 2.4KHz
Modulation index 80%
Maximum picture frequency 1.68KHz
Index of cooperation 268

Scanning line density 3.83lines/mm

Number of lines per sectorized image  800lines

Drum rotating speed 240RPM

Control signal Starting signal (300Hz+1%)
Phasing signal (White level & Synch pulse)
End signal (450Hz+1% & Black level)

Transmission time 3.5minutes/picture
4.1 MDUS ZEPE—ZEWETR, PRI TR LIS
Photo. 1 iz fMgt% R L, B é%?‘dﬂﬂﬂﬁ’é
GMS 25 FAX 55 %ZE T2 ZYQTmhtus it FLER I E—ERERG T, ALy FNBEE R, ~
- TSNS, — ARV EERED
22 ep{ IR —TE R Amg, BT 15 D 44 aTRE AR AZ-EL SR E—FAX (575 O ZE B ZE 5 o THE(F,
FEER (£5° AJZD). HEj iR - (1.
MRBEE—ST A b Yy 7R, Xy vas—z TEER—ECHRE, v-vyERERAL, x4
w2 RFERFEE I # o TEHEIRATRE.
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Fig. 5 Distance from Earth to GMS
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4 AC100V
RECORDER SYSTEM
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1 TOR
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1
I \ \ i DC CORRECT | |DRIVING |
i . : AMPL1 -2 TON ‘»
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] ! | i [
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Fig. 6 MDUS Block Diagram
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GMS

Antenna
X. 5m¢
RF Unit
—

Pre | [Down Main Facsimile
Amplifier Converter Receiver Recorder

I

Fig. 7 SDUS Block Diagram

" S BB B QAL B iRE, DG - T - Kik - &
© B2 BENTIT S
PEMF2E— 2 A e BY 7 4 M ARFEI TN LT 5.
Pl oz, Fig. 6 2R3,
i 4.2 SDUS
9 GMS 715 FAX EB2ZET5 L RIRTIERIZE
S>TEDHE MRS T 5.
Ze by i —{E 2.5mg, MDUS k[ REIES
.
= — ]
: i
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[ i
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-
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m{S)
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Fig. 8 HR-FAX Frame Format Photo. 1 Data Utilization Station

Starting Signal Picture End Signal
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T T L
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ov_J L il _____ 1 ) o
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'450HzZ=-17

Frame Signal Format

SYNC PULSE

|

o —
CTHN < ™~ cC
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—
One Scan Line Signal Format

Fig. 9 HR-FAX Signal Format
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DHEZERL T 5. Fcah, CHESE (8) Fig. 10 o@Qois, Rl
(2) SDUS B8 (B) Fig. 10 0@0HADEE7 » — <o b %

LR-FAX 2, Fig. 2 0 7 Q&0 AME GA%ETS. Rt i, 605 ZHUEORERE (B) &L, &
ROBRROBIL, FxD T HEDBEY 14 AR LT FjiE 51z 300Hz, #£T{ESIX 450Hz T 5. Fig. 11
5. 3, 1AF s vOEST s — <y PEROVHLTRLT

Fig. 10 v LR-FAX 0§ 7 = — = » F %53 b5,

Fig. 11 ©#F7 No. 1~No. 7137 HEDEEE DIE
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17. VISSR Data Acquisition System

Abstract

The Visible and Infrared Spin Scan Radiomerter (VISSR) on board GMS acquires
space imagery by means of stepping the reflex mirror and spacecraft spinning. This
informations are converted to the S-band microwave, quadriphase modulated PCM-PSK
signal with 14M symbol rate per second and send to the ground.

On the ground, the Synchronizer/Data Buffer (S/DB) equipment in the Command
and Data Acquisition Station (CDAS) receives this signal via the communications
link. This link includes CDAS 18 m¢ antenna and low noise receiver which provides
the 70 MHz IF input to the Quadriphase Demodulator/Demultiplexer (4¢ demod/
demux). The primary output of the demux and input to the S/DB are the digital
video from the GMS VISSR, the scan number of the VISSR mirror scanner and a
scan sync detect pulse which indicates the relative location of the sun pulse.

Control of the S/DB timing is also provided from the analog sun pulse delivered
from the telemetry subsystem. Other input to the S/DB include serial time code
(IRIG-B time code) and precision frequency (1 MHz) from the Frequency Standard
equipment. In addition to the electrical signal inputs, there is the magnetic tape
which is manually loaded on to computer tape deck to initiate the S/DB operation.
The S/DB is used to acquire the VISSR signal, process it and output the stretched
VISSR signal to the modem of the PCM microwave equipment.

The modem transmits this serial degital data to the Meteorological Satellite
Center (MSC) via ground microwave link.

At the MSC this signal is passed thru Bit and Frame Synchronizer which
provides parallel digital data and control signals to the Fujitsu computer systems
which produce the Facsimile signals, determine the spacecraft attitude and so on and
Leaser Bean Recorder (LBR).

either a visible or a IR picture in minutes after the completion of data input.

The LBR processes its input signals and generates

The VISSR system diagram is show in Fig. 1.

113

17.1 VISSR

1. % =&
GMS 1z##» VISSR (Visible and Infrared Spin

Scan Radiometer) [ZHE DAV ROKHEDOAT «»
Z%FE L TR RO RIS S 5 T — 2 2T
BTs. toF—z3, ACVEMUCREERE 14

Mbps » PCM-PSK FH M E NS v FERE
B hh FRmiOoREShS.

—%, CoEREFES (VISSR 57) oZERTSHS
CDAS (Command and Data Acquisition Station)
i, 18mg¢ ZErhil, KHEFHER I oBESEMITL,
70MHz orh[EEE AF) w5i1T%. T D~N—R .

AV FEBIL, 4L EEHESE (49 Demodulator/De-

M= Shinya UepA
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multiplexer : 4¢ Demod/Demux) 1= X b Z#, H5
W Synchronizer/Data Buffer (S/DB) iz Zh 5.

S/DB i, JlicF v A b ) EBTEXRIRL Y /2
AARFIALTCEREOA E NCEER ) IenbT — %
EREBL7 »—<y PEERLAL LV, FEFHEV)
E5 & LT MSC it b~ 41 7 m A% EH L TE
E3 5.

MSC Tix, COEEE, VY74« 24 2 THEHE(F
B3+ % (Leaser Beam Recorcler) & & iz, FAX {3
EOMEK, F— % OREFNRN, HROBBIRESFD
TodIC BTG v 27 st AN S h{EM Ehs (Fig.
1)

2. VISSR (&

GMS VISSR i, {ifiil#hi kicitv T, Fig. 2 2R+
R (FOV) ik o RO Ik & v 2R o
A VP~ T, MERABEAHRICERETAZ LITLD
Rt Ee st Lk icgtitiz 45° o iz b
%ﬁﬁ)ﬁﬂﬂfﬂ}ﬁu: LT20° 0% 1 AT v 7/ 1AE

2,500 AF » 735 Eic X h AFROBE L AT

LTWa.
s ZyLTBbht-7re s - EFHESIL VISSR %
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STEPPING OTHEE SIS 811 2
MLRROR W — VAMM:  VISSR MUCLTIPLENERZ
COMRINER ——rl \'I';J‘}I‘l‘ MUDULATOR
e 16GH
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Fig. 1 VISSR System Diagram
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2. Demodulator/Synchronizer

71&‘:;:. v ML, IF g% TAr t'?ﬁ{%%%mﬁ’& g:%

SYNC WORD

iVl

14Mbps PCM ' F #5501
PR
REH PCM A N1{E 5 of10 25 20t QPSK 2

|
——— WORD (A ———— e WORD O-R
|

MINOR FRAME

WORD 1 ‘-{-7 MORD

o

¢ l': I" K e e R R LR R L R R R R LR
Mz |
SCAN SYN¢ Ir—1 i ! ’
DETECT  — - ‘ |
IR STOBE ] ‘—]L = r 1
1 —_—y — — = —
VIS STROBE gj_Jﬂl_J_‘_g et _ﬂ_ﬂ_ﬂl_!m
e [ i i ! i ;
i | | i i i
1D1 i . ) I |
[ | i |
DATAL | ! ! 1
| ; i
PATAZ i | ' | 2]
| i | ) |
aras ] 1 = 1 a f Fe T 1 T g idry T = ] [ 1 1
i | | | i |
Datar T T “ 1 el all e le | w [ T3 [
| ‘ ! ! !
DATAS | THERE ! : EN e e T s [ @ 1 [ s ]
| } | | | |
DATAE i 1 iz w9 ’ | ] [Co L8 [ & [ 9 [ & | 4]
R | | |
DATAT _‘: T | [ &1 5] 505 ] 7 ] B %]
| | | ! |
DATAS8 5 3 5 3 3 5 5
OMSBS 1 (& = [ v T v T [ 5 ] 8 [ 6 [ o T
/SRS TR S S ST W T
SCAN SYNU LINE No. MSE Vil Ve AT O | IR VI Vo2 V3

Fig. 6 4 Phase Demodulator/Demultiplexer Output Format
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giffls Ghls 1 —2)

Phose Detecter Subunit

e

1P o—= o

+4 dPm

DEMI
of 1 51
Pl DET | —— I

K

. DEM2

oLt

|
|
|
|
ter I"erv‘vl.kllnn Syb unit

‘ 1'.o T M.

I

|

— Mol
1
L

Delay

Fig. 7 Demodulator Block Diagram

.

(1) QPSK {55 01EA

C ofEisir okl &h, (DEEARES A (Coher-
ent detection) 1z & A {55 DEA.

(2) RRE O DOREBE OTE. AT Shb.
(Fig. 7)

(7) [FABE (Fig. 7 ki

T SN ICZEEXERT 5 —20 kT, ZfE
W EFE CREET, @ﬁbtﬁ*ﬁ@%%%ﬁé(ﬂi%&h&
IR L, W ERT o W23, 4FZAHERETH DL D
T 90° (ZAHD B 5 ikl & &+« OALMBESHC AT L
TWw5.

1 #xEom4E (Fig. 7 TED

WP oA SH R E LT, BrolRaREShT
% (Power Loop, Costas Loop %) 7%, AILE T
MEFSGTRAFEA LTS, 2ok, ERsheT
BEERERABII TG M ER e T 5 Ltk
n, BREME, —oOMIREDOEZ1ES L\ 5 FHE
12375 CTWv%. HiZZ O 1% Phase-Locked Oscilla-
tor ¢ smoothing U CHUEREIEE LTV 5.

(2) €75+ EE50ENA

ERE . PCM 54581, YVt RS
(Integrate-dump) % A\ CHF# (1, 0" o¥E) 1%,
R I ESEERCANIINS.

(8) =47 (Differential Encoding)

Coherent 7z PSK [E#Cix, MEIEOM AL NMEOAL
H (A HDOBERIN=4) DfilhnThbics, FEHER
EEYFETHIE, ToZEMHINGY OMHEEZID
B5.

T, 48 PSK o#&ici, %EM<PCM <1
AFWCRTC, BRIOY » + & DE{LAE 4 DO HREE -
HIE R 8, ZEMTRER L AT
THIDE » b EDERID, FEUERE A 4 DDRED
W RS Th Ch & ERRCESHES I St L
TWa.

3. Demultiplexer

A==, b, Demodulator ¢4 Xh 1z, 27X,
Y) o7 A EBEANL, L0541 vEM, 7r—a
RAPEID, EHONHEE X OHMAES DN INET
S/DBOAFERIRE/ . 7 + — < » + (Fig. 6 £MR) 1wz
T5.
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(1) SYNC detector

SYNC detector ¥, SCAN [ERIHHMRT <1 +—
7 v— AR RS SRR S h, FAREL=—F
EANRHE LA HRET 3.

7 SCAN [t

16, + o SCAN = — F (1110 0100 0001 1011)
PEDRELL 2~ FEHBLA—FDOY » P EH I
SRR TERELLTFERD Yy P ELITOR, R
E&RieT.

i L, #iEH HORM = — Fit Preamble o 2 % —
F(1E20) kERSh, X, YEED2E, FX
DNT = REPERIRBZENDBHOT, 2HHOHFEH
B{To T 5.

1 ~4r—7v—afffloft

Fd&E LIc8 ¥y b ORI 2 — F (1110 0100) &,
FEEEE =2 — 1 (0001 1011) T1 <4 +—7 v — 4 (128
Ey b)) OXF8 Yy b= F+—7 b—afd@ifiz—F
(MNFS) &, 65~72 £, b D=4 +—7 L— aRi#5=
— ¥ (MNFS) o H#ia i T—FD , b 2FE <
FATREELICHERD €y P BT ORI ORI &
T,

(2) SYNC RETAINER

SYNC RETAINER 2 demulfiplexer o0l TH
n, SCAN RffizEuh 78, #3,500E#i< =1 +—7
L — A X CRE RIFT 5 i, Eii/M o,
HEMOBHROBELTT 5 L ARKCAN T — 2 25
THLDOEMEEA I VT AL ARREET 5.

LA Iz RE OB 21N 5.

7 I SCAN [Efiztkitid5 &, LA 100msec
X, F— 2T @R <lew, Al - FER
HLTdZRT 0.

4 SCAN R##, 64¢ » bfgic MNFS 3% MNFS
2 — P SRAERME R SR, b L, Aisth
AR ¢ % L CRE Licllifiat b 7 v— 2 80 2 5L E
s ot aicix, Lock DiRiED 5 SEARCH oififE
% 5.

v SEARCH oikfEiz/cn &, SFFAE s FERDOT
MNFS = — r&ad L, #hitishud CHECK R E 7.

= CHECK olkfiiciss EE BT MNFS 2— Vo
BHETRV, FAY PEIATHREIACE G
y ZiHEL 7, BT OEAZ SEARCH IRAEICEE
5.
(8) HH 77—

WH.<y 7 » —iz, SYNC RETAINER 7% LOCK ik
oW, SELR LT 2E5RUEHEsM1 I V7B
Bxrse, 7iZAMLTS/DBIRHNTS.

ZhLOMNEFXROEELE LT\ 5.

7 F—% (DATA 1~DATA 8 (MSB))

Yy PWFIES. XL, AIRT— 2 0%E1: MSB
X DIk 6 A THI.

1 F—#v-rodjfEs (D 1, ID 2)

7 o— ¥ D1 | ID2
0-A |0 o
0-B o j o
| IMNFS | 0 | 1 |
2 IR ‘ 1 0
| 3 MNFS ; 1 1|
4 IR } 1 0

% SCAN [@1t]{5% (SCAN SYNC DETECT)
7wy, 7 (MO 4EOET, TORERIAM7 v—2a
DAz~ b Hiz—%.

= IR STROBE

78y 7 FOREO THRASUZFAM 7 — FOduLsg
—2.

s+ VIS STROVE

77y 7 AOEDE TR Y — FosLic—.

# BIT SYNC LOCK

AMEREMN €y b ry 7355 Ficlk SYNC SE-
TAINER 7% LOCK IkfED & x.

% FRAME SYNC LOCK

SYNC RETAINER 7: LOCK {kHEED & X.

4. BT

« AJIEME 70MHz

c ABv —16+10dBm
AN vE—F VA 75Q

« R 20MHz

< ZERFA TR ARZEH

« 3y V7ROV, FEARE 2.4msec LI
ex4 VTR, LYY 70+£0.5MHz (ZESEE)
e F 4 VT F 4 7F 4 L270£0.3MHz (ZEFEKE)
eEybtF47Fr vy 7.0MHz+160Hz

(=—7% 1/9
oV, FRIHER S/Ne=127dBD & ¥
1x10-¢ LIF
« A%y VAo A Ey PEDE1Ix107®
DEE

o A% VEMOR DB 10,000 A% 4 vic 1
c 2 F—7 v—2@Af0= A ELUTF
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17.3 Synchronizer/Data Buffer

The primary function of the S/DB is to receive
cbmposite video data at a high speed, identify and
process the data, and apply it to external data
handling equipments (Image monitor, LBR, MSC
computer systems, etc) at a reduced speed. The
functional block diagram is shown in Fig. 8.

The source data from the spacecraft is appled to
4¢ demod/demux which are to provide carrier trac-
king, demodulation, bit synchronization, differencial
decoding, and then interprets the synchronization
codes and provides this data to the S/DB in parallel
digital form. Each data word consists of one 8 bit
sector (IR) and four 6 bit sectors V1, V2, V3 and
V4 (visible).

The number of data words received during each
earth scan varies with the spacecraft spin rate due
to the fixed VISSR signal bit rate, however, the
data words received are always sufficient to satis-
factory results.

The spacecraft provides a sun pulse used as a

BT (FRle [ —2)

reference point so that S/DB operation can be
synchronized with spacecraft operation.

The synchronizer part of the S/DB uses the sun
pulse to genereate the necessary clock and timing
signals required by the S/DB data processor.

1. Synchronization

The S/DB contains a digital phase locked loop
(DPLL) which maintains synchronization with the
sun sensor pulse which is produced once each rota-
tion of the spacecraft. The DPLL has two functions.
One is to smooth the sequence of input pulses and
hence produce an output which has less jitter than
the input sun pulse. Second is to divide each rota-
tion of the spacecraft into a large number(6289920)
of equal parts by generating S/DB system clock
frequency many times the spacecraft spin rate.
The DPLL operate in two mode, Analog and Digital
mode. In the analog mode, the DPLL maintains
phase lock with the trailing edge of precision sun
pulse deliverd from telemetry subsystem. Meanwh-

ile, in the digital tracking mode, analog sunpulse is

SiEN PISLE

DIGITAL

PHASE LOCK LOOPle———— STANDARD FREQUENCY 1Mz
(PLL

SUN PULSE

TIMING

GENARAT ION

PREDICTED SP'N PULSE

| U rives

ANDSYSTEM CLOCKS SYNCHRONIZATION PART

DATA PROCESSING PART

VISIBLE

BUFFER MEMGRY

TG RATE ViIDso - OETPUT ’ STRETCHED VIDEO
NP - i PRKOCESS NG SA
PROCESS ING ('(Jr‘)r’l‘}(()l‘ 111}:“! 1

]
COMPUTER L1
INTERFACE — -
STANDARD T IME GMT 1 COMMAND

I

_—
COMPUTER
IS 1000 MAG TAPE

ANNM

Fig. 8 S/DB Functional Block Diagram
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inferred from the Scan Sync Detects (SSD) pulse
produced by the 4 ¢ demod/demux when it detects
the 16 bit scan sync code at the begginning of VI-
SSR data. The SSD pulse always occures 4096N/W
seconds after the sun pulse, where W is the VISSR
bit rate (14 MHz), N is an arbitrary integer. This
method has an ambiguity in the sunpulse location
which is resolved by having the DPLL acquire track

using the analog sun pulse first.

2. Video Data Acquisition

Video data acquisition consists of accepting the
visible and IR data samples from the demux out-
put, pre-processing this data and then storing it in
the visible buffer and the computer (IR).

A key
acceptance of the video data is the generation of a

function provided in conjunction with
receive start signal.

The VISSR transmission from the spacecraft
starts on each spin at an angle of 9.8 + 0.5° prior
to scanning the earth center line. Since the angle
between successive visible samples is approximately
0.001°, so that the +0.5°
tolerated. Thus a receive start signal is generated
by the S/DB at a fixed angle relative to the earth
center line (9.1868°).

The receive start signal is generated by delaying
the S/DB DPLL output by an angle beta which is

the angle between the sun and the start of data

uncertainty cannot be

acquisition. The units of beta are the S/DB system
clock (6289920 clocks/spin priod) of which unit has
Because of the earth
with

resoluton about 1 radian.

rotation, spacecraft motion respect to the
earth, and spacecraft altitude the beta angle varies

with time. If the spacecraft is in a nearly synchr-

onous orbit such as GMS a good approximation to
the variation of this beta angle with time is given
by :
B=B,—B(t—to) +k(53—-Sy)

where B, is the bata angle at the reference time,
ty, B is the rate of change of beta at t,, k is the
correction coefficient, S is the scan count
The term, k

(5-S,), is used to correct a skew of earth image

skew

and S, is the equatorial scan count.

due to spacecraft tilting.
The S/DB computer performs the computations
once each scan using input parameter provided from

MSC computer.

3. Data processing

The data processor receive the composite data,
processes it, and applies it to picture generation
equipment and MSC computer systems. The com-
posite data is received from the 4¢ demod/demux
on an equal time basis which means that the am-
ount of data transmitted per spacecraft rotation is
dependent on its spin rate. However, the data
drocessor is capable of interpolating and re-sampl.
ing the data on equal angle basis which means that
data stored in memories are always fixed numbers
because of being re-sampled by using the S/DB
system clocks.

The data processor stretches the received data to
one spin period, adds documentation data including
scan count, status and error message of the S/DB,
and adds grid and Annotation/Gray scale data for

LBR.

4. OQOutput Format
The S/DB output the stretched video by dividing

LS
fan
o
[}
e}
@

36C

72 144
i
I

ve V3 V4

-0~ ——— O

e l
4=9 Rit wordﬁ *

1000 Words-PN(SYNC)

256 Words-INITIAL DOC.
6688 Words=-VIDEO

%6 Words-FINAL DOC,
2004 Words=RESYNC

I
14,976-6 Bit WO%ds * *

1500 Words=-PN(SYNC)
64 Words-INTIAL DOC.
13,376 Words-VIDEO
36 Words-FINAL DOC.,

*All visible sectcrs have the same format

Fig. 9 S/DB Output Format
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the 360° of spacecraft rotation into five 72° sectors
as illustrated in Fig. 9. One 72° sectors is used for
transmission of the IR channel data and four 72°
sectors are for the four visible channl data. The IR
sector contains 9978 nine bit words composed of
synchronization code, documentation, video, resyn-
chronization word in which the PLL corrections
are entered into the system and the clock generation
is rephased. The nine bits are composed fo a grid
bit and eight bits of video. )

Each visible sector contains 14976 s'x bit words
compised of synchronization code, documentation
and video. The composition of the visible sector is

designed to permit direct recording by the LBR.

The bit rate clock is obtained by dividing the
S/DB system clock by 14, thus at 100rpm (0.6 sec/
spacecraft spin) the bit rate is 6289920/(0.6 x 14) =
748.8KHz.

5. S/DB computer program

The computer in the S/DB is used to control the
S/DB hardware, LBR picture, and process IR data.
Prior to processing a data the variables connected
with a picture must de initialized. Mangentic tape,
teletype, and keydoard provide this function. Once
the initialization has been accomplished, a program

contrals the processing of VISSR data.
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18. HR/LR FAX Subsystem

Absteract
The HR/LR FAX transmitters, receivers and recorders are descrided here. The

transmitters are back up the computer subsystem, and the receivers monitor the

transmitted Video data of HR/LR FAX.

1. S9REE7 7 v 7 A EEEE (HR-TX)

1.1 ML IUEHE

AEEZ, KEWEty 22— (MSO HEFFIEED
FEERCEFHIED ., 77, 7L LT, IMA @
FERAF RIS 57, b LS r—FvEFE LT,
TAMF 4 — FRWGER Y & 2 — L 5% GMS &b
BFIAR) (MDUS) Ny fighe 7 » 7 > 1 v (HR-FAX)
ELT, TAThEETBLDTHA.

BEANy 77y TRRCAFARET 3 FRIL, L —+
E—av=—x (LBR) CcZ@jogt L1, VISSR M
87 4 0 ABRGIT > AT A TR Ut Bk (&
TH5.

ek, AEBEBZFBOZHLIINEITRT, 775272
2vy—n (FAX-CSL) » 60 “z%~— EE” TH
BEETE5L5EEER TV 5.

BfE MSC iz 1 REEBEIhTw 5.

1.2 # &

AL, GGG E BT & o 2 tER TR S h
D 2 EEILE 4 OERARES X OBRBESIICE UTE
BOBCHBTE S L U Eh, 2EEKEIZyr—7
LTERIRTWS.

(1) BFHEFE
BEHFRPIRD3IDDT R, 7 TR IRTWL 5.
(@) B Re ST b 5.

b) LHicizrqtve—2 (bFverzE—5) #f
1E2E, B LORELEFERDSNE SR T 5.

() BTz ASf vE—2EER BIULFF—-2
= — 2 PER L A LHEDRARE SR TV 5.

(2) e

HEMIKD 42D 7 vy, 7 THERIRTWL 5.

(a) fRIF

FRAF AT, EBEOERIZMERAS o F o 2 —
2B IVERRT7 v 7EHEE S, ATTCizZThs0f
HCBE ) v—EnRIRESR T 5.

(b) MEifsEHiEdE (PIX « TC-1)

Hi {55 [E15% « 55 UIEEA « 3 X O RIE B R4 m %
ZNPREIR T 5.

(c) FEMREES A@mE (DIV « TC-2)

i FEEE S b 27KHz HERERASFELT,
AL VE—ZBIV IS A—RE— 2%RBT5EEY
fEo T2, DABKESRESR TS,

(@) HIEERER (CPS . TC-5)

HIEHSC LE K EOBHFARAE ST W 5.

1.3 #fEFET

ARBEOZBEHTIIRDOEY TH 5.

(1) FES&HS XOEREMLE

(a) JAEEM

- i E 0°C~40°C
. i E 40%~95%

(b) TEFESM
B JE AC100V £10%

A ¥ % 50Hz+5%
() ~: - Bkl JOHEBES
(@ ~ &
CHI B 530(W) x700(D) x 1200(H)mm
BB 1200(W) x814(D) x 1200(H)mm
b) & &
<#l 1 #  #9 100kg
c BRZIGEL #9 600kg

e~ Fumio ITo
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() HEEN
- %

GG WL

(3) ﬁmx;vﬁm
(a) il 0 #
« T Y h—H{EE
o (AR 5 2% R
AT IE S EER
¥ 55 s U]

cHifL v E—F R

«Hhv~<n
(@) FREHIUT

o VT At

o BT

 FREE

« 3 i A

« ¥ AEHEE

« FERHRE L

* TN FREL

o J e ] R A

e e K

VLD

- P

o R RE

Biflis GRAls 1—2)

# 100VA GEFRE)
#) 380VA GEFEIF)

18.75KHz +1%
30sec+5%
450Hz+1%
5sec+5%
75Q + 209 A
OV(EE)~+1V(3)

£ X 500mm, [iff 192mm

TR

602 x 479mm

580 x 457mm

400rpm

10.427</mm, 20.837/mm

2000. 4000 '

21KHz, 42KHz
30uem LIF
30um LITF
2R T T

#9245

w1247,

‘ g

TRAVERSE MOTOR AMP

1.4 87 4—=y PBIVEHBER7 x—~y b

(1) E574+—<yt

57 +—<y M (F16FED Fig. 9 &) wr
WMOTHY, TV H—H e vV 7L AREUUMER
cHET— 2 RTETTHRINS.

79 H—+i2 NOAA o VHRR Lok XU HT)
) BEEZHBEAEZEE LCERLTVWS. 1, #
THEZE WMO it R L5E5TH5.

ek, ML DESNRTL B 7Y A—FEFIL, MM
S7[RIIZE B (3.348MH2) 7 5D FDHS A T 18.60KHz

o TWWBD, BEXTATHEL T 5.

(2) HfE74+—<y b

16> Fig. 8 IcHFH(ED 7 s —= v P xR IV
— AL —NE32AT , TTHY, T/ T~ a VOHE
TEI AR BoBHETH .

ZOfBICEDOREE LTEEAFAE « F—F A7 vt
BICALH b =L IBRBBD, SV—ARr—N 7
77— g VEOEFITIREIX e

1.5 RHXF L OKEFHEEE & EAREE

(1) FHX

A¥Ez, Fig. 1 @i TI9%&=2=y bRIVHE
BX O DILoTW5B.

(2) KETRET (931AS) ¥ X OHiEMEZ (PK-

296)

Et ;l

OUTPTT LEVEL

3
YSTART RL

SYNC 0T

Q

i@—@ﬂ%—

Nty SIPRLY

@ 18 75KHZ

PREC IN

4© 27 KHZ

SYNC IN

@ AC 100V

Fig. 1 Functional Block Diagram of HR-FAX Transmitter
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Power Supply

High Veltage

Lamp
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20.83line/mm:

V3 |

10.421ine/mn |

11500Black 0,5V

[ wWhite 1.5V

Fig. 2 Block Diagram of Photomultiplier

K== ME, REEE NS AEE T XE RS
D ORGFHEBLRE ST EREET 530 TH D

AR Fig. 2 R, co==, NI GAESER
HoOBEHHITERE IR T 5.

PEEER & D ORGDEIERREE T L > Tk E 5 —
EDKREEDT A= F 4 BB TRETHETICA DN
WIS I B, LTI ORE 2 GE TR R O s e
EIREE AR LTy, RIEMIES OB IEE L in
BLTW5.

RTE RIE S 225 Th IR 28 2 BR Dbt eiiie X v il &
hrcEREER T, XEFHEETCL v BohcENE
ExEEOAOE: 1.5V Bofifix 0.5V 0BEEIC A
5 X5 ERTS.

COHPEER, =F4A 25 v IREOED - FFE
DOEMDOET) « KETHHEEDO FY 7 b « GERFEOZE
B X 02 kT 5. Hlo=394 27 v IZBHEHEA
BRBOSENL FY 7 P 2K EVLDOTERELRLETH 5.
FE - CHIESGIR S O AEIER, FHEFBEERE 2L
CRBELTHS 4 — % (PT « VOLT) iz & b WIFEHT
LHERBH L. DA~ 2DIRIE, RBROH ORI,
“WHITE” Bl “BLACK” %5732 X 51, X
ET WS E Nz 58 EERETE % % 25 B0 A v 3%
BLTHD —700V AD]. Ry w2z hifi¥%L<h
5.

(3) EEMEE

HIETERIE R R A (DA~ RE L TH B
LINE DENSITY (20.83 1pm/10.42 Ipm) £J& A1 o =
X, R 10.421lpm CHELTH B, L L, FHSEE
EoERY VI L THEMEL, COWHAL » FRIBE
FTHZEZIY, KERDT—F % (RV 5 }) LF
BEOEEREDY D B2 NFHETH 5.

2. BNMREET7 7 v 7 AREEE (HR-RX)

2.1 HMk: L O

AMx, MSC HoOTTFHIZ LI v ER S 5
HR-FAX {55, 5\ X ETFFER o HR-
TX LW BB INBEEFES LY, 74 L ACH{EE LTHE
5700 b0 Thh, GMS @ « IMA @i L O
BEEIRD £ = 2 & LOGEERFRACERT 5.

Fro, REMARCHBELEATRI ol L
TUrv—#4 (He-Ne) # L, F7, EEREEL T
DB EMNTTRETH 5 HNGE T 13 10.42 line/mm T
EHALTW 5.

IB, b IA—RDORIGEAELTF - TwT [REV/
NORM | §)#% A 1 » #Dif(FDL T, NORMAL (Z2s
L~ sEFS S REVERSE (42 H7E~N) SEFICY]
DX B TES. MSC o\ TR ERMH o~ 2
7 & & oBFE¢ REVERSE £ CHEM LT 5.

B MSCimix 3 5 oZE¥EENH v, FAX-CSL ©
OB L Y HRICREFE=223TES. Ek, 741
2 DEBDINIT T, FAX-CSL 7 50 E 2 CHIE
T LZHETE 5.

2.2 FER

AIEE, FHEEEEEGIEHE o 2 BTl sh
BEEEEMINE, i, HEmmscEsETs W
2 RER) KT ThEDL, BEONEH, SEIET
&5 L5 Eh, 2ERBLyr - T CERIAT
Wb,

(1) BFEEHER
EEITHBMIKRDIODT v, 70 bEERI h T »
5.
(a) FIBITNFRE LU — FERE RS U
b5,

b) LZfhicizrAfvEeE—2 (bFvoA2E—2)
I8, + LOFETBRERBIRAEIRTWA.

() HHnziz A4 vE—2EBFED, FIOFF -2
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- 2 EHREZ S UHEEBAREShTH 5.

(2) Ml

HET XKD 6 2D T m , 7 THRIRTWLS.

() HE(FE

FiHAF iy, EBEOEERICHERAL o F o 2 —
R IVERT v7EIRRE SR, ATTZTh H0H
o) v —ERRA IR TV 5.

(b) 5 FHES (PIX - RC-1)

XEBUBIEE « 15 (55 IR G « #l 1E B8R 45 D 1R 2 &
o> THERLE T 5.

(c) HAT)ETHFFEER (ASS - RC-2)

TS 5 iR mek - AEEEIETG « RG-S R L E
FiZX > TR EhTuw 5.

@ B aER (APC .« RC-3)

A4 VE=—ZABIO 5 —2E— 2% FAREESSH
REE, BIZANESERSCE T, HRShTw
5.

(e) EEMIS 5 FAMmEE (TEST SIG. GEN. RC-4)
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19. JMH Facsimile Subsystem

Abstract

The Cloud Analysis Facsimile charts are prepared 6 hours and are transmitted to

JMA’s
to users.
hardware are described here.
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20. LASER BEAM RECORDER

Abstract

The Laser Beam Recorder (LBR) is installed at the Telecommunications room in
the Meteorological Satellite Center (MSC), and is operated by the First Telecommun-
ications Section under the control of the S/DB at the CDAS. It is an integral
equipment of the S/DB system as an output device as well as an interface unit to
the Computer System. The LBR is an unique facsimile type film recorder with the
rotating drum and the He-Ne laser beam modulated by the VISSR Data. It is the
terminal output device of the VISSR Data amongst various ground equipment
recording cloud or temperature distribtion on a 22 inch-square piece of Dry silver film
requiring no chemical processor. This function was fully shown during the post-90
day-launch mission check.

The LBR was developed by Westinghouse Electric Corp. as a VISSR image
recorder for the Realtime Data Receiving Stations of the U.S.A.’s SMS (Synchronous
Meteorological Satellite) system to be settleds variou places and to record the SMS
VISSR Data originally. The GMS LBR is designed and manufactured so to have digital
output of serial to parallel converted SV (Stretched VISSR) data for the Computer
System besides the original function. This is a report of overall explanation of the
LBR system configuration and its functional block level components including the Mag
Tape Data Recorder (TDR).

1. Genreral Functions

The Laser Beam Recorder (LBR) is installed in the Telecommunication room at the MSC, and
the First Telecommunication Section is in charge of its operation, although the S/DB at the CDAS
controls the most of its function. The LBR has the capability of data interface to the computer
system as well as film recorder with a light source of a laser beam modulated with the data of cloud
or temperature distribution over the Earth called VISSR data collected by the GMS. 1t is the ground
terminal facilities of the VISSR data and its products are the lively-looks of the Earth on pieces of
dry process film. During the GMS’s post-ninty-day-launch mission check it shows full capabilities.

The LBR has been developed to provide ground terminal facilities for recording the visible and
the infrared data collected by the VISSR of the U.S.A.’s Synchronous Meteorological Satallite (SMS)
processed by the S/DB. The Recorder/Processor portion was manufactured by Image Information Inc.
(I-cube) while Westinghouse Electric Corp. completed the syftem for it is the transportable system
including 18-foot parabolic antenna and the receiver/demodulator. The GMS’s LBR was designed and
manufactured based on the SMS’s LBR adding digital data output circuitry to the computer system,
and it it the single equipment among the GMS system.

The LBR system consists of two racks and one dark box, named Synchronizer rack, VISSR rack,
Recorder/Processor plus Magnetic Tape Data Recorder (TDR).

The TDR is the AMPEX mode! FR 3010 with 1inch width mag tape for wide band use mounted,
and to record the VISSR data transmitted {rom the CDAS to the MSC, to reproduce it as requested.

Kazuo IDE, Takao SUZUKI, Seiji KAWABATA
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Normally the Computer system accepts the VISSR data through the LBR system and converts it
into the HR-FAX and the LR-FAX signals to put out to the facsimile recorders by the image data
processing programmes. At the same time, about 10 minutes after the completion of the VISSR
observation, the LBR Recorder/Processor produces the dry processed Earth image of negative film so
called LBR inagery. It has backup purposes of the computer capability of facsimile data provision
when HR-FAX data and LR-FAX data should be in failure arising from some Computer trouble. In
case of this trouble, an HR-FAX sized print of the LBR imagery is sent to the Forecast Division of
the JMA Head Office by the HR-FAX transmitter to save forecast service deterioration. The Computer
may produce the facsimile data formats of polar stereo or mercator, however, only full disc or part of

the Earth image is available from the LBR imagery.

2. Data Current

Referring the Fig. 1, the output variations of the GMS on beard VISSR detectors are converted
into digital data of 8 digits linear for infrared channel (IR) and 6 digits square root for visible channel
(VIS), and transmitted to the Farth. The CDAS receives this signal and reforms it into the Stretched
VISSR (SV) data with the $/DB and transmits it to the MSC through the ground Microwave Link.
The VISSR data line has a branch at the output of the Micrawave Terminal Equipment to put in
either the Upper or teh Lower Frame Synchronizer. This is a bit serial data stream of the SV data.

The Upper units and the Lower units have identical configuration of the Bit Synchronizer and
the Frame Synchronizer forming fail safe system putting out the SV data converted in parallel to the
Computer system and the VISSR rack. The output of the both units to the Computer are in the
same condition, and the cables are connected to the High-speed-line Switch (HLSW) although the
High-speed-Communication Control Unit (HCCU) accepts either one of them (normally the Upper
units’s output). In the case of switching over to the other unit (the Lower), manual replacement of
the connectors is necssary. On the other hand, the VISSR rack has the Upper/Lower switch on the
front panel to control the output of the tristate line drivers of the VISSR data from the two Synch-
ronizers to select either group of them.

The VISSR rack contains the Recorder Sequence Control drawer, Digital Video Electronics drawer,
Drum Servo Control drawer, and System Monitor panel. It is the controller block of the Recorder/
Processor producing recorder operating sequence and the laser modulating signal. The TDR is con-
nected to the Bit Synchronizers in order to record the SV data processed in them by high density
direct recording on the mag tape. The reproduced signal of the TDR is fed to either of the Bit

Synchronizers in the same way as the SV data from the S/DB.

3. SV dafa

The SV data has the fixed format cf 5 sectors dividing one spacecraft (S/C) rotaticn (360°) into
5 sections equally (72° each) so that the VISSR data acquired with one S/C rotation, IR, V1, V2,
V3, & V4 may be distributed at each sector to form scan lines. Each sector contains the fixed
amount of 89 856 bits, and the transmission bit rate varies inversely proportional to the S/C spin
rate. At 100R.P.M. of the S/C rotation the bit rate will be as follows:

89,856 x5 [sectors]+0.6 [sec.]=748,800 [B.P.S.]

Thus the Bit Synchronizer generates the bit clocks at this rate.

The S5/DB output SV data is a bit serial data stream, for the design follows the SMS system
which has SV data retransmission using the S/C itself as a relay station by time sharing manner

without depending ground microwave link. From the nature of the VISSR data, it is easy to be in
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constant levels when the VISSR scans such as deep space, dense cloud, or sea. The SMS’s SV data
is coded with Pseudo-random Noise (PN) data so that the Power Flux Density (PFD) of the S/C
uplink and downlink should not break the legal restrictions when the original data is in constant
levels. 1t is also an optimum data pattern for generating the bit rate clocks at the reception site.
In the GMS system, as the ground Microwave Link carries the data to the MSC, the restrictions
are not so severe as the SMS system on its design flexibility and there was possibility of transmit-
ting the SV data in parallel form with the word clocks or serial form with the bit rate clocks,
however, PN coded data has some advantageous points in transmission as follows.
(1) Requiring single data transmission line.
(2) Bit Error Rate (BER) measurement of the transmission line is possible during data
reception.
(3) The LBR can acquire the data starting point in satisfactry probability even in the bad BER.
(4) Saving impacts to the system design modification of the SMS’s S/DB and LBR, and so to
shorten the developing term and to save cost.
However, there are certain disadvantages such as the circuitry complexity from the PN coding circuit,
bit rate clock generation necessity at the LBR site, and the data amount and the data rate increment
by adding PN sequence data to the original VISSR data.

4. Récorder/Processor

The Recorder is the transmission synchronous rotating drum type {ilm scanner, which synchronizes
incoming bit rate (the S/C spinning). The drum turns at 5 times as fast as the S/C spinning in the
recording phase to provide the main scan. The subscan is performed by a lead screw and a lens
carriage assembly driven by a stepping moter coupled directly. This motor turns corresponding to
the VIS data inputs causing periodical lens carriage movements from left to right (from north to
south). Thus the stepping occurs four times in every 0.12 seconds during one S/C spin period of 0.6
seconds, and pauses once for 0.12 seconds for the IR sector incoming. Since the IR detector resolution
is a forth of the VIS’s, the LBR records the same data stream four times so to adjust the difference
without changing the laser beam spot size, and total of about 10,000 lines are exposed on the film
in IR imagery or VIS imagery. The LBR has a memory to store the IR data in Digital Video
Electronics to expose it on the film during the VIS sector intervals. Gridding in VIS imagery is done
by reading the grid data given as the grid bit of the IR sector data, which is stored in this memory
as well. The fiducial mark data is included in the gridding data.

The light source is the LICONIX model 603V 5mW He-Ne laser with acoustic light intensity
modulator. The recording film is the 3 M Dry Silver Film type 7869 of 22inch-width 100 foot-roll.
This film is set in the cassette, and is fed to the drum in 22 inches. The drum is hollow and the
vacuum pump sucks the air through the small holes on the drum surface at one end of the shafts to
catch the film on the drum. A hold down clamp holds the leading edge of the fiim when closed
and is opened to release it. And the drum sticks {ilm into the processor and the processor pulls it
to apply heat cf electric heaters. This is called the Oven and its temperature is kept around 13G°C.
The exposed film comes through the oven conveyed on the processor belt to be developed and is
available in about 10 minutes. Dry Silver Film does not require wet process at all, though the base
plus fog density increases gradually by exposing it to the sun light or a fluorescent lampn even

procezsed film for it has no fixing ways.
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5. Specifications and Features

A. Environmental conditions and Power conditions
@® Environmental condition

(i) Temperature range: 0°C~50°C

(i) Humidity range: 0% ~952;

® Power condition
(i) Supply Voltage: A.C. 100V £10%
(i) Frequency: 50Hz+ 5%

B. Size, Weight, & Power Ccnsumption

@ Size
(i) Synchronizer rack: 593fw) x 670D) x 1, 996(H) [mm]
(ii) VISSR rack: 5396%) x 670D) x 1, 996(H) [mm]

(i) Recorder/Processor: 1,303 x 1, 454(D)x 1,035 [mm]
(except handles.)

® Weight
(i) Synchronizer rack & VISSR rack: 350 Kgs
(i) Recorder Processor: 300 Kgs
® Power Consumption total 31A (max.)
(i) Synchronizer rack: 7A
(i) VISSR rack: 5A
(i) Recorder: 10A
livy Processor: (a) Oven On: 9A

(b) Oven Off: 1A
C. Specifications and Features
@ Specifications

i) Drum size: 605(L) x 188(D) [mm]

(i)
(i) Recording method: Photographic (Dry Process)
(i) Film size: 559() x 559() [mm]

11,

(iv) Picture size: 527 (Main scan) x 549(Subscan) [mm]
(Earth disc diameter: 500mm)

{(v) Drum speed: 500 R.P.M. @100R.P.M. of the S/C

(vi) Scan line density: 17. 3 lines/mm

i) Total scan lines: max. 9,552 lines

i) Index of cooperation: 3,265

fixy Maximum picture frequency: VIS:62.4 KHZ @ 100 R.P.M.
1R:41.6 KHZ @ 100 R.P.M.

[x) Main scan jitter: 0.5us r.m.s. or less

x) Subscan jitter: 7um r.m.s. or less

ki) Light source: He-Ne Iaser, maximum output 5mW, LICONIX model 603V
® Features

(i) Drum synchronization method: Transmission synchronous

(ii) Phase matching time: within 40 seconds from the start of film loading

i) Phasing error: Within+1. 5 mSec.

iv) Gamma correction method: Digital correction tables in P-ROMs
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(VIS and IR, 8 tables each)
(v) Laser modulation signal levels: VIS: 64 (Electrically)
IR: 25 (Electrically)
{vi) Drum speed range: 250~1,100 R.P.M.

wi) Operation mode: Automatic & Manual
(Controlled by the S/DB regardlessly)
wi) Film density: maximum 3.0 or more

Base plus fog: 0.3 or less
(Normally max. D is adjusted to about 2.0)

6. Magnetic Tape Data Recorder Features

(a) Channels (Tracks): 14
(b) Recording meihod: Direct
(c) Tape speed: 60 LP.S. (30 L.P.S. possible for ch. 1 through ch. 8)

(d) Magnetic tape: 1inch width, 9,200 feet long, wide band, back treatmented tape
(AMPEX #797 or Scotch #890 equivalent)
(e) Takeup reel: 14 inch-diameter, Aluminum reel or precision Glass reel

(f) Recording time: maximum 32 Minutes (@60 L.P.S.)
(8) Flutter: 0.10% (@60 L.P.S.)
(h) Incoming signal level: TTL level
(i) Reproducing signal level: 6 Vpp
(j) Input/Output impedance: 752, unbalanced
(k) Frepuency characristics: 400~1M [Hz] (+3dB, @60 L.P.S.)
400~500 [Hz] (+£3dB, @30 L.P.S.)
(1) S/N: 29dB or more (@60 I.P.S.)
(m Record & Reproducing BER: 10-sorder (with 750 KBPS SV data, @60 1.P.S.)
(n) Operation control: manual switch operation or automatic operation by the Programme Timer
(o) Supporting function: End of Tape detection Continuous reproducing/Rewinding (Shatle)
(P) Power source: A.C. 100V, 50 Hz
(a) Power consumption: maximum 1.2KVA
(r) Size: 5846%) X 610(D) x 2, 012H) [mm]
(s) Weight: circa 300 kgs

7. Dry Silver Film

The LBR employs the special sized 3 M standard TYPE 7869 Dry Silver Film, which is developed
by dry process. The chemical reaction is described by Mr. Takuzo Ishida of Sumitomo 3M Corp.
in the Chemistry & Industry Vol. 27 No. 10 as follows.

The major components of the Dry Silver film are:

(a) Sensitive halogenized argentum
(argentum bromide normally)
turns to be latent image of argentum by photo-dissolving.
(b) Heat sensitive argentum salt
(e.g. stearic acid argentum =salt, behen acid argentum salt)
Long chain aliphatic acid argentum salt which turns to be picture of argentum by catalyzing

of latent image of argentum.
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(c) Developed
(e.g. 4methyl 6 tertiary butyl phenol)
Weak deoxidizer, which deoxidizes the isolated argentum ion from heating and composes the
composes the photographic picture.

There are halogenized ion source (ammonium salt or calcium salt) to be in reaction with the
argentum salt, and polyvinyl butylal or acetate cellulose as the combiner of the components to
distribute them uniformly over the film besides the above.

In purpose of the (a) to be a catalyzer for the (b), argentum ion source of the halogenized arge-
ntum and and argentum source for picture forming matter is necessary to be in one compound in the
following reaction.

Clong chaimrR—c< . +x-—r—c
0~ Ag* 0~ Ag
The photo-reaction process from light exposure is as follows:

_+ [AgX]

@® The (a) is dissolved by light exposure and turned to be latent image of argentum.

hv
Ag X —Agt+ X +e-

(trapped)e-+Ag*——(Ag®> (latent image)
® The argentum provided by the reaction discussed above performs catalyzing function on the
deoxidizing reaction of the argentum ion isolated from the heat sensitive argentum compound

through the heating process.

0 heat (@]
rR—cd +R'-OH —» Ag"+R1=0+R-C{
O~ Ag* (Ag®> OH

Heating causes deoxidization reaction at all heated portion and the reaction speed provides the
picture with the difference in the amount of the latent image argentum in the exposed portion and
the non-exposed portion. The developing process is performed in several seconds at about 120°C
through 135°C including the reaction of (2. Aliphatic acid argentum is deoxidized in black argentum
picture within this time period.

The Dry Silver film is able to have spectrally enhanced sensitivity with colouring matter similar
to cnventional film, and there are ortho-type and panchromatictype. The TYPE 7869 film is pan-
chromatictype and it has the maximum sensitivity near the He-Ne laser wave length of 0.63pm.
This is shown in Fig. 2. The sensitivity roughly equals to ASA 1 or 2 and witha 1 mW order
He-Ne laser can give acdequate density in the film.

The developing temperature variation should be controlled within +1.5 degrees centigrade, and
ideally within +0.5 degrees. The developed density varies from exposed light value, applied tempe-
rature, and heating time. The base plus fog density of non-expcsed portion shall be from 0.10 to

0.18 in optimum developing condition.

8. Technical Features

The main feature of the LBR is of course the employment of the laser as the light source, while
there are some more to be menticned. The first one is the PN coded SV data itself as mentioned
in the previous paragraph. Further-more the gridding data is giver as the grid bit, thus it allows
the selection of with or without gridding in the imagery.

1. Recorder Sequence Control Drawer
Operating sequence for the Recorder/Processor is provided electronically and not by mechanical

devices except fo microswitchs and some relays. Thus the operation and maintenance are simplified,
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however, there are erroneous operation possibilities from noise or misadjustment.

2. Digital Video Electronics Drawer

The gamma correction of the film is done by digitally before converting the data into analogue
laser modulation signal. This function is performed with Programme Read Or‘11y Memories (P-ROMs)
with correction tables stored. There are 8 P-ROMs for each channel (VIS or IR) applicable. Thus
the optimum correction stability and the repeatability are achieved.

3. Drum Servo Control Drawer

The Voltage Controlled Crystal Oscillator (VCXO) provides regulated drum rotation as the standard
frequency of the drum servo circuit. Besides, the drum speed can be set in a wide range by changing
the dividing number of the VCXO frequency.

4. Recorder/Processor

The laser beam is shaped by the cylindrical lens pair and the objective lens, and it is free from
interference fringes. Thus it gives better line density. And the recording density can be adjusted
with the reflective neutral density filter with synchro-motor drive placed in the laser beam path. This
filter has continuous density variation in angles, which is adjustable with the Intensity Setting Dial

at the System Monitor Panel.

Absolute Spectral Response®
i l

3M Type 7869 Dry Silver Film has an essentially
panchromatic response from the blue-green to Log Reciprocal mj /cmi

the red portion of the spectrum. It is designed 1o achieve b gross consity of 1.0
to be used in newer electronic imaging systems

for recording high_resolution graphics. /—\
EXPOSURE AND DEVELOPMENT VAN

CHARACTERISTICS

£
Optimum response of the film is in the red region 2
of the spectrum. Practical development condi- 2
tions are 10 to 30 seconds at a temperature of g
260F by conductive heating. o,
STORAGE
Film should be stored in vapor-tight container at
less than 75F.

- 400 500 &00 700 800

WAVE LENGTH (KM)

TYPICAL PROPERTIES

Film thickness: 3.7 mils D Log E Curve*

T T 7
thuminant: Turasten For 5 soec.

Safelight reference: Wratten 3

11T

Peak spectral response: panchromatic
(see absolute spectral response) 3 A

Photographic Speed: 15 nominal (ANS! Std. PH 2.2} /
Background density: less than Q.17

|

Image density: greater than 2.75

DIFFUSE DENSITY
~
3T

7T

High contrast negative projected resclution: 300 cycles/mm

- . / |
oE:" L.‘:L/u !1:'!!111

oA— ! 2 3 4
LOG EXPOSURE (MCS)

*When processed for 20 scconds at 260F in a sensitometric processor,
Fig. 2. Video Filtes characteristics for Laser Modulation Signal
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