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PCM encoder block diagram.
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-3.000 ~3.003 ~-3,003 ~3,009 0011001100
=-4.000 -4.C06 -4.007 -4.011 00011C0110
~5.000 ~5.009 -5,010 -5.012 0000000000
8

SPopnlabell Ealqbeban o sbslvk (12bit A/D %E
el < #5Vel uigh My sl JH¥s 0.024%

al). i A/DREEGM Pl #] ele] vl - data conver-
sion time-2- #J0, 8uusxi A} v LA s SRR )
A gl

(4)  clock “d Wi N 8 24 iR

ervstal B dr - L ¢] 73 o] CMOS inverter

gate ] 1307 2| {7 M1-2- 2b - erystal o BUET S it ol i
S WA RS ek ol 40 48MHz S i sl S AN o
LS N R S R I
of 1732 4w 1/128x
kHz o] ol gt )y 1Y
oAl <E-9b erystal- KT-08 packageail
FEA KL BK-5Wel i 1 gl gy 402 —55°C~+105
Col M STol Ak +0.003% LAV &1 48 1y s dd i
SO REgol] e BUrsl PERES hr SRR L
Wi sl ol oont erystaladllevel2- 1mW 4 v o,
el T e AL A 32 X 8bit#] PROM (MM
[ 5330-1)I1Col| 24bit =] Barker code-<: 117 <] 4
A shL e atskad ool A/DREEDIER €1 bit se-
lector switchel] 4] <11l sl 8~ 12bit 21 word/frame
o) wpol 4] dual 4 bit binary 16 counter (CD-4520)
) count 5 MREskL)

(5) EJHLPE gt lolgg

wf i filter - Sk Bessel ILPF & K5 shod o
NR"-I codeOH 4} bit rates} 140kHze]'L s LPF

binary counter-i- &}
or e 140kHz ! clock-} 35
B bt gkl o /]
Fige s

ol - 140kHz < 0, 7= 100kHz s v}, -
] fllter‘\ r'l‘”ﬁm vrol e —26dB/()ct,‘{—_
AP TS - 30dB/oct vt OP S
shoS 0 Slal g2 R (1M-118H) A= 11 /)impe-

H2  A/DME ) BUEEIN A

Frror parameter of A/D) converter,

Error paraseter {12 bit A/D converter) Error (%)
(uantization error (+1/2 LSB) 0.012
Differential nonlinearity error 0.012
Relative gain error 0.024
Relative offset error 0.012
Gain drift over temperature stability(+2ppm/°C) 0.005
Offset drift over temperature stabdility(t1.Sppm/°C) 0.004
Differential nonlineality over stability (t2ppm/°C) 0,005
Change with power supply 0.002
Reference voltage etabjlity (£3ppm/°C) €.0075

Total error {(wost case) ©.0835(%)
Total statistical error (rms) 0.034 (%)
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MC-4007
1 <}3
5 j——— SYNC CODE GENERATOR ~————
POWER SUPPLY
(36KHZ)
1 +5V
Ay Ay A, Al AL Ey Ry Q4 Q3 Qp Qp Ep
32x8 BIT PROM DUAL UP-COUNTER CP,
(MMI 5330-1) (CD-4520)
cp,
Qg 0, 0g 05 Q, Q3 Q, Q, Ry Q4 Q3 Q, Q; g,
SYNC CODE SELECTOR GATE
OUTPUT CONTROL

agl7

clock ‘& [ BATF ¥ 521 10liR

Clock and sync. code generator circuit.

dance 7} [z K IOOQ 0] oz O~ +5V 2| bipolar output

range® o] ~

encoder?| fJf4%

0
r:.‘

2.5V % 4951 5ich?

2] MR

el 8 3}

K =

shek,

|:LL!1 °]’Ca L]’
I'f{} telemetry systemo}|4 = +
S HTLPE o

/——-—- PRE-MOD, FILTER

fo S—

INPUT

3

A PCM

7% (7 10184

Bmaft

ul

fi H‘% | |
Pk g% 7 4

ouTte BUFFER
——\ /-— uT

5th ORDER
BESSEL LPF

(tc=100 KH;)

88

i aE el A

A%l PCM encoder ¢]
BUGRE L 3

B
oo ghegh i

Fol AL TFRGIE N 4 PRS- 6

-\

FILTERED

ouTPUT

10K
10K 3.3k I
ﬂJ’i <
806Kz 1K
s +18V
IN--4671

d

A filter W AREIOI

Pre-mod. filter and buffer circuit,
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"Specitic characteristics of PCM encoder.

Systemfl {1

il

)
x

vl

FEWFIE = W o e S Aol system-T
AN (;;}.o,j BV b s o) A “;}' shNE Aol

SLelal Ksystem-O- Telemetry Standards (I

Resolution 08,9, 10, 11, 12bits/word RIG 106-—80) o) Wil JL‘]_/kL: }1], Fepboll ubel 4 %
“0(rd/frame obaksd oy e MY g el o sk SRk PR ol o)

Analog) 1 0~64 word/frame . ’
sFod ubi: « NE: U] i LAk o ok &kon M iy

(Discrete) < 0~3 word (30bits) C’"t 1 J: I _,J t‘_ . ‘*'\.\. 1) ft ] Oi t]‘ 0‘ 71 "I P KI 1

Analog signal S 0~624 4 (+5V full scale) BUGHERE b & ahab ol spell Alic W sbal hyah
Discrete signal 0~304 5] (OV+ 1V or 5V41V) oleb skl wl ol 2bH gk f?.i‘i';“? .irt"’ﬁ‘“‘”"o- Af 4 33

Bit rate £ 70~ 140Kbps o] PRiEN shelske o i B Lol 48 1L
Syne code . 2words (24 Barkec code) f’}-\'l‘ll‘] cﬂ ,[‘»[: *"}',‘L .ﬁ/,; i h\ 'l—_ %\ %{L} i
Word organization . offset binary code
Accuracy L 10.2% (full scaleo] <)
NIEL S
Input impedance § % Y m
(Analog) 2 100MQ [ 1
(Discrete) o100k L i (1} Eliot L. Gruenberg, “Handbook of telemetry and remote
Input capacitance : 100pF control”, New York; McGraw-Hill, 1967
Cross channel coupling © —80dB (2) B BRI, U PCMGB I KN el ek Bt

Cross talk DE0. 1% g L full sealet ) SRUREL N EL, A8 (3T LY, pp. 1~ 11, 1983,

O {3) Inter-Range Instrumentation {iroup, “Telemetry Stan-
Output impedance S 100Q UL ¥ dards”, Document 106-80, New Mexico; White Sand Mis-
Output level L0~ 15V sile Range, 1980.

Output code I NRZ-1., Big-5

(4) Military standards, “Environmental tect method, “Docu-

B )

Voltage (current)

MI.-STD-810C,
March 1975,

ment No, Department of Defense USA,

128V DC14V (200mA)
L 50MQ L E )

Ground isolation

Military Standards, “Electronic equipment, air borne,

FRAIRELE general specification, “Deoument No. MIL.-EK-5400R, De-
Operating temperature . —207Col 4} +85C partment of USA, July 1973,

Altitude * Unlimited {6) Teledyne Brown Engineering, “Airborne PCM telemetry
Vibration - 10g sinusvidal (20~2000Hz) systems,” Hunstville; Teledyne Corp. 1977.

Shock + 100g (11ms, 3 4 ) 1) {7} Jack K. Holmes, “Coherent spread spectrum systems,”
Acceleration 1 100g ( 3 il Jjfigoll o 6hof) New York; Wiley-Interscience, 1982,

AL (8) Lyitk, FHA, “PCM-NRZ/FM Telemetry < 2 sl si| 4| bit
= + 10. 88, 3%3. 8em SULGE R WA 5B, SRMRE G TR, A8 2 9 e
oA - 340¢ 76-81, 1983,

(9) l.awrence P, Huelsman, “Operational Amplifier design and

New York; McGraw-Hille 1971,
7 8= 10} 1.. J. Giacoletto, “Flectronics Designers’ Handbook,” New

R York; McGraw-Hill, 1977,
6. ¥ 3

A ool 4 E7eEE telemetry HH PCM encoder 2|
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