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A Study on the Airborne PCM Telemetry System
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ABSTRACT The object of this paper is to investigate a PCM telemetry svstem which is designed and constructed
in individual modules for an airborne remote measurement system for the first time in Korea. The time division multi-
plexing PCM encoder has maximum allowable input channels 64 words/frame, 140 kbits/sec bit rate, 200 frames/sec
and 10 bits/word resolution. And the transmitting unit is designed for 2.2-2.3 GHz(s-band) telemetry frequency
band, PCM/FM modulation. The Study of airborne PCM telemtry system contribute to develop a device which can
acquire various technical data of newly developing flying vehicles by remote measurement. The performance of the

proposed system has been verified through a seguence of tests.
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3. Data Acquisition Unit
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2) PCM Encoder
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85 PCM Encoder 2| #K[X
PCM encoder block diagram.
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86 PCM Encoder® data format
PCM Encoder data format.

Hrl. Sampling rate ©h-&3b 72+ A S} Qo)
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S X W, (Sampling rate) (4)
o171 A4 Bg ! bit rate, F, . frame length, W, . word
lengtho| c},

ABF 7] A = 1z = 140kbps, F, =64words/frame,

W, =11bit /words & 4} &3228 o] of 2| sam-
pling rate S=198.86 Samples/sec7} =t}

—HHS 2 data®] T HLd YA F
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PCM Encoder 2| analog A f1ol| o &} £F Sk 4k i5a >
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+ code’} 027 5¥& AS MHH#Eo R sled +Full
Scale7l =] 2] # ¥+ 10Vo] 22 10bit code?| 1
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7} e, g2 4FSe ZHE (0.009765625 x
1023) —5=4. 9902088volt 7} =t} =} & binary code
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cl. gt frame®] Zo]»} M bite] L sync code®| b
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dataol] 4 7= = f/hbite] Folvh, e
NIt7b -2 dataoll 4+ frame sync codes} 7+-&-
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4. Transmitting Unit

FMZAS B+ Telemetry Standards (IRIG 106 —
80)%oll R El Hish #tEo]l F3FiL Telemetry
radio link ] systemi§hloll ksl v £ 7o) whe}
A AR WibE ol e slel, =el 4 of )
A= G Witoll E . 5 + Ground stationi},
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metry system?| Zparameter &%

Gr . X{Eantenna®] Fii8 (—8dB)

Gr - &2 {5 antenna®] F[1§ (+16dB)

ALRRIEEE S HE (0. 133m)

P polarization loss (—3dB)

Pr o R1{5H2] f{Xthreshold level (—144dBW)

olm2 X6l fRAZk FtEetel. 3w
ol A {5 5% 2R o7
|
Pr=—144+8—16+145.45+3+10
Pr=6.45[dBW])
b "Hebl & Pr24.42watto] 22 R{SE S o)
o] &efofof e},
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PR G systemBii] o] InI#R &% it ol

25
7F —10dBe] =2 o] & i

el 4 SNR ¥

data{® %ol =hE bit error rateS B HdA KR
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(1) EHREHESTT

SE M A2 EEREE Flevelo] 3 KA
A e A7 EAGEE RERS] FR level T
Sapwel L 3hEl

Sdsw=R1+(;r‘+‘G,¢_P—PL (7‘,‘
REH ¥ Flevel & Nypwehi 8lH
Nasw= R +NF+ 1B, (8,
b s,
P XEEN (6.99dBW)
G 7 . %15 antenna ¥18 (—8dB)
Gr : 215 antenna FI|{5 (+16dB)
P . polarization loss (—3dB)
P, ExR% (—145. 45dB)
R, 2{Z# 0dB NF & = 1Hz#455 082 HF
(—204dBW)
NF . 28 #FER (—3dB)

By L RE 8] ARl A o H ¥ (—57dBW)
%18} parameter 2 H- b Y HFILE BHH
SNR=Sapw— Napw (9)
=6.99—8-+16—3—145. 45—204—3—57
=10.54 (dB)
2o} o] itE =l wieb4 ground station®] £1{F
B2l % {Kthreshold level] SNR=10dB¢] = Bit#

H1 XSEW M) g SNR ¥ bitBEEE
Transmitting Range versus SNR and bit error probability .
distance SNR bit error distance SNR bit error
(km) (dB) probability (km) (dB) probability
10 36,558 1,76 X 101 110 15,730 6.98 X 1078
20 30,537 7.09 x 107° 120 14,974 1,12 x 1078
30 27,015 6.22 x 107 130 14,279 1.74 X 1078
40 24.516 2.91 x 1078 140 13,635 2,62 X 107
50 22,578 9,69 x 1078 150 13.036 3.82 X 1078
60 20,995 2.59 x 107 160 12,475 5.46 X 1078
70 19.658 5,97 x 1077 170 11,949 7.64 x 1078
80 18,496 1.23 x 1076 180 11,452 1.05 x 1074
90 17.471 2.31 x 1078 190 10,983 1.42 X 107
100 16,568 4,15 x 1078 200 10,537 1.88 x 1074
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% Antenna @] {§ B 4K B el {4 Kdata s source 7} signal conditioner & %3} PCM Enco
* Antennalfff % 0| FRBTIE ¢F derofl 4 S AL FBE WA= o] KlRE X
% Antenna 2] JFAE = A7 gk A Wslel el P2 systemdigo] n]xE od ke
A Telemetry systemol] 4= 53¢ (¥4 7]+= Z g signal conditioner 8] 1% 2} PCM Encoder 2|
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o} #J ﬁt:OIu;i Omnidirectional pattern% il 23} 2} 4] signal conditionerol] 41 2| Error source+

1o = = Antennai 4= A o[H2 = F = oo} E nonlinearity gain?} offset voltage % current

37 ol Foll 22 R Nl FeFg AHA sl An ©| temper ature coefficientol] 2|t driftol= o]&

tenna®l AN ¥ DatkS skt o o] factor & worst casecll 4 £0, 188% (+5V Full

710l 4F-83F Antenna®] @ % ¢ planeo| 4 ¢l Ra- scaledl] )& Hlirsl glel, 2 2lii PCM Encoder
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Anslog Data:+0.35%

/ Discrete Data : 0 %

[} 1
' 1
| [Discrete Vtg Source N Level Detector
1
i 1 PCM FM
1 : Encoder Transmitter
: '
1 Analog Vig Source )
1 Signal Conditioner
: \ Analog : 62ch (S-Band)
1 : (AD-522 ) Discrete : 30 ch
I
1 Transducer :
] [}
| Uy g |
(£0.,188%) (£0.3%)
a) On-board Telemetry System Error
Excitation Voltage
(+5V/+10V) Analog Data:x 1,11 %
/ Digital Data : 107 % \ .
Receiver
(+1.1%) (£0.154% ) (1075 %) Antenna
Analog Data o' graph Word Selector Magnetic Tape |
(+1.165%) G Recorder Recorder
FM
Decommutator Receiver
(S-Band)
Digital Data G Computer
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b) Ground Telemetry System Error
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