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DIRECT TELEMETRY ENCODER

1 - INTRODUCTION

that acquires telemetry signal, formats the acquired telemetry in frames

Basically the Direct Telemetry Encoder (CODIR) is a unit

and sends them to the S-Band transponder and the umbilical connector.

The data from the

subsystems is sent to two sets of

multiplexers both inside the CODIR. The first set is controlled by the CODIR

and the second one is controlled by the UAC of the UPD/C which receives the

corresponding multiplexed output.

The telemetry data acquired from the subsystems by the

multiplexer under CODIR control is formatted in a 128 octet frame as depicted

in Figure 1.

0

1

2

126

127

SYNC

SYNC

MODE AND
FRAME #

FORMAT
#

TELEMETRY DATA
(108 OCTETS)

SPARE
(14 OCTETS)

CRC

CRC

Fig. 1 - CODIR Telemtry Frame

The telemetry frames are continuously generated at a rate of

two frames per second producing a bit stream of 2048 bps. The bit string is

biphase

producing the telemetry video that is sent

the umbilical connector.

encoded and modulates a 65.536 kHz square wave subcarrier in PSK,

to the S-Band transponder and to

The CODIR consists of a controller, three Analog Interfaces

and two Digital Interfaces.The block diagram of the CODIR is presented in

Figure 2.

J
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2 - CONTROLLER

The controller provides the address for externa multiplexers,
converts the analog telemetry signals in to digital ones and formats the
acquired telemetry in frames, adding a header and CRC to the beginning and

end of frame, respectively.

The block diagram of the controller is presented in Figure 3.
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2.1 - TIMING CIRCUIT

This circuit is composed of a 131.072kHz oscillator and a

set of counters that supply the internal and external multiplexer address and

the 8 - bit frame number.

2.2 - ANALOG ACQUISITION MODULE

This module consists of 12 - channels differential analog
multiplexers, an amplifier, an A/D converter and an8 - bits digital
multiplexer. Each analog input receives eight analog signals multiplexed
in the analog interface. The differential multiplexer output is amplified to

adapt the input signal level to- the A/D converter.

The amplifier circuit is presented in Figure 4.

@ Vo R

RTN | mﬁ ]
RI

{ — —_
J

R3 p2Z\ PMPLIF>—— TO A/DC
-+

é;ffer

D3
SGN—/ ii

Fig. 4 - Diagram of Amplifier

The two voltage followers are utilized to provide a high

input impedance. The input voltage is limited by the diodes and the gain

of the differential amplifier is two.

The A/D converter is based on AD 571 manufactured by
Analog Devices. This A/D is a 10 bits converter, but only the 8 most

significative bits are used. The A/D input range is programed to Ov to 10v

and the conversion time is 25 useg.

The A/D output is serialized by 8 channel digital multiplexers.

5
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2.3 - DIGITAL ACQUISITION MODULE

This module consists of a 9-channel differential analog
multiplexer, a comparator circuit, four 8-channel digital multiplexersand

a 3-channel digital multiplexer.

The four 8-channel multiplexersprovide the syncronism
word (16 bits), the mode (8 bits) and the frame number generated by the

timing circuit.

Each input channel of the differential digital multiplexer

receives 8 digital signals muitip]exed in the digital interfaces.

The differential multiplexer outputs are applied to a

comparator circuit, described in Figure 5.

R1 R2 +5V
SGN —L —{__F
D1 R6
COMP.
R3 +
: —{ "} - ‘fjrl——% +5V
RTN R
D2
£§§ R4

Fig. 5 - Diagram of Comparator Circuit.

The voltage followers are utilized to provide a high input
impedance. The comparator is utilized to provide2v of threshold to

discriminate the digital levels,

The diodes protect the comparator against negative voltage.

The 3 channeldigital multiplexers sequence- the signal from
digital and analog acquisition modules and spare signals (a 112 bits

sequence of zeros and ones).

aimem aa
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2.4 - CRC MODULE
LilaL 15 vianon. Thie 2alrenit_meneratas=a lb-hits,cvelic redundant code word
during the trasmission of the telemetry frame to ground. The generation of
the CRC begin as soon as the synchronism word is transmittedl The polynomial
selected for the CRC is G(x)= x*+ x*2+ x5+ 1.
2.5 - BIPHASE - ENCODER AND" PSK MODULATOR ' MODULE
This circuit encodes the telemetry bit stream in a ! biphase
L using a clock of 2048 HZ (see Figure 6).
The glitches generated in this circuit are eliminated by
flip-flop of the PSK modulator circuit.
The stream bit from biphase encoder modulates a subcarrier
of 65,536 KHz in PSK as presented in Figure 6.
131.072kHz
STREAM BITS - NRZ P ' P 65.536kHz
—————D Q D Q
FF FF
CK o CK Q
CL CL
i | ] ) O
\A) - P
D 1] e
2048 HZ /
FF
—CK Q
CL B1PHASE
r7r7
Fig. 6 - Diagram of BiPhase Encoder and PSK Modulator Circuits.
| J
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The circuit and timing diagram of controller are presented

in Appendix A.

3 - DIGITAL INTERFACE |

The DigitalAInterface | consists of two setéof 32-§hannels
differential multiplexers. Thefirst set is addressed by the CODIR controller,
while the second set is addressed by UAC of the UPC. Each digital telemetry
input is sent to the two set of mﬁltiplexersthat can be energized and

operated independently.

The 1 MQ resistor in the input of the multiplexers are utilized
to protect the input against over voltage and to isolate the multiplexers
controlled by the CODIR from the multiplexers controlled by the UAC of the
UpD/C.

The differential multiplexers are used in order to isolate

the ground among the subsystems and to reject the common mode noise.

The Digital Interface | circuit is presented in Appendix A.

L4 - DIGITAL INTERFACE 11|

The Digital Interface Il is similar to Digital Interface |.

The only difference is the number of input channels, that is 40.

This interface also containsthecomparator circuits to receive
the multiplex address from the UAC of the UPD.

The digital interface 1l circuit is presented in Appendix A.
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5 - ANALOG INTERFACE |

This interface is utilized to multiplex the 32 signals from
the thermistors. In this interface, it is not necessary to multiplex the
return of the thermistor because they have the same reference point. The

thermistor circuits (Figure 7) are energized independently of “the CODIR.

The Analog Interface | circuit is presented in Appendix A.

+5V - 1MQ

T ——— 4 MUX
R1 R1 R1

i
| a
i
1 1 ' >
| TO CODIR
' * ’ CONTROLLER

TH1 + P

TH2

MUX

| |
—_
X
N
I 1
J A——
-
N
[

N

7
—>
TO UAC

TH32

fa—
]Rz -
— 1

Fig. 7 - Temperature Acquisition Circuit,

6 - ANALOG INTERFACE Il AND 111

These interfaces are utilized to acquire the analog telemetry
from subsystems. Each interface has the capability to acquire up to 32

channels.

In a similar way to the digital interface, the differential
multiplexers are utilized to isolate the ground among the subsystems and to

reject the common mode voice.

The Analog Interface Il and 111 circuits are presented in
Appendix A.

\ »
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COMPONENTS LIST OF CONTROLLER
QTY DISCRIPTION OF COMPONENT PART NUMBER
Analog Digital Converter ‘ AD5715D-883
Cristal Oscillator CMOS Frequence 131.072 kHz Co0.422D-28B
3 Terminal Negative Regulators LM79MO5H03A
‘5 Diode High - Speed Switching IN4148
Resistor 5K1Q; 1/8 W; 5%
20 Resistor 10Ka, 1/8 W; 5%
5 Resistor 6K2, 1/8 W, 5%
Resistor 510Kk, 1/8 W, 5%
2 Resistor 2,5MQ, 1/8 W, 5%
Resistor 5,1 MQ, 1/8; 5%
Disc Ceramic Capacitor 33PF
10 Disc Ceramic Capacitor 100 KPF
3 D- Type Flip-Flop Lpo13B
6 Binary with asynchronous clear Lo161B
5 8 Channel Data Selector 45128
8 Analog Multiplexer/Demultiplexer 40518
2 Quad Exclusive - or Gate Lo708B
3 Nand Gates Quad 2 - INPUT Lo11B
And Gate Triple 3-input and Gate L4o73B
2 Dual & - Stage Static Shift Register 40158
8 - Input nor/or Gate Lo788
8 - Input Nand/and Gate Lo68B
Hex High-to-Low voltage (inverter) LoLove
Low Power Low off set voltage Quad Comparator LM139AJ1LA
4 Voltage Follower CER. Dip LM110J14A
Operational Amplifier tM101AJ1LA
\ _J

INPE 14




a o O O OO

FC Printed Circuit Board Connectors
Resistor 2KQ , 1/8W, 5%
Resistor 3KQ , 1/8W, 5%

- Disc Ceramic Capacitor 220 PF

Disc Ceramic Capacitor .33MF

Disc Ceramic Capacitor .1MF
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J'e ’ INSTITUTO DE PESQUISAS ESPACIAIS DOCUMENTO N2 A-REV-0011
PAGINA. = | B
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COMPONENTS LIST QF DIGITAL | INTERFACE
QTY DESCRIPTION OF COMPONENT NUMBER PART
18 | Analog Multiplexer/Demultiplexer 4051B
3 - Terminal Negatiye Regulators LM79MO5H03A
128 | Resistor 1Mo , 1/8W, 5%

FC0801-120-00

J
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COMPQNENTS LIST OF DIGITAL Il INTERFACE
QTY DESCRIPTION.OF COMPONENT NUMBER PART
22 | Analog Multiplexer/Demultiplexer - Los18B
2 Low Power Low off set voltage Quad Comparators LM139AJ 14A
Nand Gates Quad 2 Inputs Lot11B
14 | Resistor 5K1Q, 1/8W, 5%
21 Resistor 10KQ , 1/8W, 5%
160 | Resistor 1Ma , 1/8W, 5%
Disc Ceramic capacitor .33MF
Disc Ceramic capacitor .1MF
FC Printed Circuit Board Connectors FC0801-120-00
— J
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COMPONENTS LIST OF ANALOG~I_ INTERFACE
QTY DESCRIPTION OF COMPENENT NUMBER PART
10 | Analog Multiplexer/Demultiplexer Los18
32 Thermistor
66 | Resistor 1MQ, 1/8 W, 5%
32 | Resistor: , 1/8 W, 5%
32 | Resistor , 1/8 W, 5%
F.C. Printed Circ. Board Connectors FC0801-120.00
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COMPONENTS LIST OF ANALOG Il INTERFACE
QrY DESCRIPTION OF COMPONENT NUMBER PART
18 Analog Mu]tip'lexer/Demu]tiple'xer.Sing]e 8 - Channel Los1B
128 Resistor 1M, 1/8 W, 5%
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COMPONENTS LIST OF ANALOG.111 INTERFACE
QTY DESCR|PT|ON OF COMPONENT PART NUMBER
18 Analog Multiplexer/Demultiplexer Single - 8 channel
128 Resistor 1MQ, 1/8W, 5%

FC Printed Circ. Board Connectors

FL0801-120-00

—
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WIRING, CABLING SUBSYSTEM AND CONNECTORS AND ACCESSORIES
QTY DESCRIPTION OF COMPONENT PART NUMBER

~Stranded Hook;hp wires 26 AWG

For Signal Lines

Stranded Hook-up wires 22 AWG
For Power Lineé

Rectangular D Subminiature
Rectangular D Subminiature
Nylon Potting Shells

Nylon Potting Shells
Switching Shells

Switching Shells

Screw Lock assembly

FD Printed Circuit Board Connector (Receptor)

MD308N50P1
MD308N37P1
DD50908-1
DC50907-1
DD19678-9
DC19678-8

FD0301-120.00

w,

INPE 11



MINISTERIC DR CIENCA € TECNOLOGA j
g gl INSTITUTO DE PESQUISAS €SPACIAIS DOCUMENTO Ne. A-REV-00T1
- PAGINA Al
MECB/SS VERSAQ! 01
APPENDIX A

ELECTRIC DIAGRAMS

J

INPE 44



,A-REV-0011

‘A2
01

DOCUMENTO N2
VERSAO:

PAGINA . |

MECB/SS

MINISTERIO DA CIENCIA € TECNO OGIR

e ﬁ INSTITUTO D€ PESQUISAS ESPACIAIS

—

. _ . ¥ ) i . v
T T T T e e R ,

“ ot 0 0 n)
,_ r...z,....; e e ey o % g
: % il JUDN.L TS o] Wy | ’
e :z" JITICHLNOD ; QIAHM -~ .
e ol :
: T 2! _

2 ?S_S:Enx!os&vé\-!
' L T

|

el




—

>

<

>

wl

g °
< < o
ol

z

o

—
5o

g 19
S2?
5 .

O'q W
8 a >
4]

<

v}

T

x

W

A
ST | W
o
20 1N
¥% a
g Q
mw L
2B
¢ h
3 Z

ev

OHNISIQ 04 aH

30

wH04

¥YTwos3

[ . AQHJY

/7

[
A

/7 7/
roud

i YvIN

Tva39 WidATRII0L

I FOV4HILNI OOTVNVY

Uy

S0

|avdv

1o

08134

ival

N/d

SRAUISI SUSINOSII 30 OLALLSNI @

IO NON 3 AN B Ot FLSINAY

OWNISIA/SIOSNIMNIO/ YNEON/ TV JLON

oybun9isag

20 | sOd

AG -

G tvs

160t

=l
|

e
— Z20S

IS0t

T4
les

1so0p |

UWT

C oys

J
0

150t

ouWl

}

b,
)

!

!

|

!

|

°nl

INPE 44



—

A-REV-0011

’,

DOCUMENTO N2 !
PAGINA

AL
01

VERSAQ:

I CENCIRE TECK U GIA

INSTITUTO D€ PESQUISAS €SPACIAIS

MNISTERE

<

MECB/SS

| - - [ ——
' /77 /7 7 ~
v 50 ‘ AOHdY o s®
| i ‘7
OHN3ISIQ O an 104 vIvIS) A3M rONd
| " ,
|
NUWNONY | oM T a3 d o, 3OV
YB39 wIDNYNITOL o
' 59! aEM 100 SIAXISD SYSINOSH 30 OLULSNI \\m/
SO0 NI ) A KD 0] Ok ity W r/f\
081¢ — iyl M/d

wi|

OHN3S30/SIOSAINIA/ YWHON/ v I v

OYAvNM:E3Q

A

(3o [sod]
!

T

0 pG -

) 13::

JA?h
o 93>n.. .;_ :
o >

o MApNG . T MALFT

ARG -
J‘;n...,_ ~

15017

..x

MY

mﬂv

DY .,...

Sk
L}

X

i
|
|

-

WE WA

9

15903

PLRTLY]

W .Z:‘ml

2

i

¢S

UUU&UUU 000

A7) 00 (o000

INPE 14



r—

MINISTe s 2 D UENCIR € TECNOLOGIA

e , INSTITUTO D€ PESQUISAS €SPARCIAIS

PAGINA

MECB/SS

VERSAQ:

DOCUMENTO N2:

A-REV-0011
A.5
01

75 [t
z a« 3 5
of o o >
v
[}
» £y b3 x |
o : ;
= [X+{s)4 LSO o : . 1G0Y 1SOv =
e
2as2zeRn |lsagrIesa| ecaproenleannzns o238
T
i [
=]

G,
D
—
C -
(G,
C -
>
G,
C >
C o
-
=
G
o
C -
=
C_ -
C___J
C o
G
G

D

MR 63

-

VE! 4
PamEE

- ("5 » 54
< < < <
4] v “ v
}_ x B3 > >
1soy 1SOY . lsop 31014
r—
SEERRRAL | Ssanzasl (2o Zeat lananz a2
=4
b3 .
= .
- . : ™
2% £ 3
- =

&
48
sih :
8l; i
g sl
EE
e
z o
T L
21z |3 o
%»— < l:];
g :
b L g
& O s
o
3 NS P
A
3 Ay —
i .
£ Ly i3 ’
iIE |5 — {3 :
§ < Ts
s§ O
g gg S
i 2, s
E §K <J: 3 :J
& Pe !
EO ~ ~
QE T ]~
15 L
3= :
1 ©
5 G_} g L
12 O E B

RIU A

J

INPE 14



=
(an)
t
<
|59
o O
(] -
< <3
ol
-4
O
T
g5
s 914g9
Umm\nv
O O
O q W
Qa >

NE e TELNOLOGIR
iNSTITUTO D€ PESQUISAS €SPACIAIS

EE RN

VNIST

MECB/SS

.

OWN3S 10 00 an |

3a

w0+

AOBGT

w251

ﬂox..;‘

_ _

#

wvrNT HYING T Iy i Qg7 Yty ,
Syady wiONwE3Il0L c;::,,

I i

Ll avor 1) SRAISI SUSINOSH 30 OLALLSNI Nm.ry i

_ w0 RO U Obatsnny ¥\

! 0534 | iveL N/G '
[}

=

! f
!

' ]
' |
)

1
1

B O I

OHN3SIA/STOSNIMIC/ VWHON/TVIBILYN Oydvnois3Q _ 10 “v -
rlk.xl —- L MAAG - E Ty _ ' : BV n g -
S REAIT G _ * e G
, —C_ ) 3 D)
(D] sK ¢ )
D W (D)
- lﬁ v 33 m W
n
N o o
. . - - - R [ SR
bt & SO
- - e T “ax - C D
N LTV My T ; . J,:;_m.- reap ‘X U :
B V-7 J j ;I..ﬂ.hﬁinﬂ.u_. 4» ko ...,,M - =) d
- e . 6 )
- : oo . ot 1 o - oD
S e e R e — —-)
2wy 12 a =i o —C )
) R | ook g )
- I : 5K T )
oY - L -
- 4 ! —C
: N e i T I R i i T K
. L - _ o _L . )
! W (G
" (U
X r!U
2 i e C_ )
E S (ll\v .
1€ ¥ril3 U - e LY
b [TRZE]
EEEIER
R
Th aved
[TIELEY]

INPE 14



A-REV-0011

AT
01

4

DOCUMENTO N2
PAGINA .

VERSAQ:

CENUR € TECNOLOGIA

INSTITUTO D€ PESQUISAS €SPACIAIS

MINISTCR O DR

P
L)

MECB/SS

! /7 /7 7
X 30 AQudY $30
! 17 i
OMNISI0 00 3N wHl04 vIVI53 AN TOUA !
—r e W JOVIYTLNI 907 v
Y ININY v q\ln\ IN >\ q\\/\
~vH15 WiONYRTI0K 0INL

kL gvav E L SRS SYSINOSII 30 OLMUUSNI (78
SO0 KNI 3 NN 1) ONY 4 LSINe @
- 0S1d lvai N/d
_ z\nm OWNISIA/SIOSNINIQ/ YREON/ TWIBTLYN OYSUNIIEI0 _.E_woaL
b L o _ i
as- - f - AS -
; EETY :z.x EY! RN
e .drl:z& D £ [T 3evnl D)
x D) = D
- - Mw X M 5X —( )
hY hX { )
( y——x < ( ] a2
iiva SRt s | X ‘o)
: i i w
P - - 7oLl ’” ,. — - - —x - -
. - o . o -
& D
: s -
8 )
x - z C e -
C— sy X
- % : : —(- )}
» — | X o e IR
e el e - ﬂ‘ o L ey CEE5S
- o 3y : —
- - - e - - - V mx .\.\. — - N s
E o i m
C Ok 2 : _ D)
bvd 1% gy - - = i =)
| | o _ Lo )
: o | & =
» SN » Sk
( ——Ix & ™ C O x oM M W
gvd - X 8ys sy
X ; o)
X ( ) X JM W
5 0 o v 2 a v RV
L
- [X]
hv
)

i

1

e

, |
N

i




A-REV-0011

A.8
01

’,

DOCUMENTO N2
PAGINA .

VERSAO:

—

MINISTERIC DR CIENCUIAR € TECNOLOGIR

@ , INSTITUTO D€ PESQUISAS €SPACIAIS

MECB/SS

t 7
30 $30
/
QHNIS 30 00 oM VH04 vIvIs3 / ’ T™Oyd
| !
T B wian seneer
Y39 widhwRiI0L | onLy |
_

|

€0

avov |

10

GS3a

,

tvas |

M/d

SIS SYSINOSH 37 OLALLSHI @

BOO N0} HONND AT O LSINGY

Z\nl_ OHNISIG/S3QSNIMG/ 7B0ON/TVIH3 LY

GYITNDIEI0

10 ﬁwOm

1

_

C s
oyl

WOAG - [ ey
i) ]

230 %A et

WAAG . e ]
LTV

(490 334 S nat

i

2v0y

AVAAG -
MWApGe J

104

aa) 3 34 Wl

0

X ) [} : C__)
w Sh¥nLE g : Sovnl rm
& ) 2 f
T X < W )
FE o 2 =
x __ o rtllu
S N W - - - w — .
L33 e mU L
" ﬁ - S 2" M W
5K : CWAAG- ] wap S D
") X M w - D LTV FY —l_h—L’ MaL n.,w L) U
- =g - : ) . e -k 2
G - - D T w cow -
% " = D n X )

- X - 0% ,. el A v - . o o L, v .
F . -l E W T+
2w ST ht - C_ D LS " Wl - -

< a1 S - u o | el

ok S : = o m -
o L oM ( ) i oy _’x P (.
3 T pal 8 U - .,::,._yh& § v : m [ 3 U,
: w —C . R { ) .
o ! _ o =
a D) w -
" \ v iw \U
s o ilv st ( )
, 2w —C L S C D
8 « L_r!-ww g « G
o ) " D
x M W " )
b T R o )
[ 3
hd at Twng
R
3% 9T
Whvn)
8¢ 2v0)

INPE 11



.A-REV-0011

DOCUMENTO N2

4

N
<3z
<{
z'%
o
S u
a >

MINISTERIO DA JENTIA € TEENOLOGIA

Wer
L

INSTITUTO D€ PESQUISAS €SPACIAIS

MECB/SS

30

OHNIS IO OO M, YHI04 VoS53

s AGHAY

A3 rOUA ¢
e

[ JOVIS TINI

TvLrold

Q1L

kield L0

!
svia | N/d

m§§8é§9&ZEEEENﬂU
BOOXWOIL § N N3 AT ONHILSINAY ,/u(&
.

OKNISIQ/SIOSNINIG/ YNEON/ Tt I LN

Q¥HYNDI§3Q _ 10 TEM

rs.i] T

ERTY LT

Ll

o 3
| )

>
(X134
=

€42 31

* H
lsov
=

!
=
>

| >
Lsov
=

x
LSOy
>

8qg

N

ne ag o/

yer

5

tednl

{

‘:ﬂ“"

1Soy

I

W

\y

4 it g

1
H

i

arerr——
Leeal MR

s

INPE 44



.A-REV-0011

DOCUMENTO N2

o
< 3
o
=P
Z
1 4
IME
a >

AQHAY / \J

i

‘ s
30
! /7 7
OHNIS30 00 an | WHIOs ARACEE] A3Y TOYA
T
i
EPUEEETH IRE T
\
539 WIONEHTIOL o
! ﬂ
L skl L0 SIS SUSINOS I 3T OLULSNI m\my '
| I A W.
0814 § ALY N/d

OHNISIQ/ SIQSN INIO/ YNEON /W ILTN

INSTITUTO D€ PESQUISAS €SPACIAIS

MINISTERIC DR CIENCIA € TECNOLOGIA

et

MECB/SS

QydwNI8I0

—F_

WAAG - ..4.:. T
o<a>nv D i ‘ 0y

R (R

n> 6 ?> dn
X
= |
- mx L.A
n :

i

J<;>m»

o«:m.o g‘

5 _=._

S5k

X

R

1

1<Q

) o

;

h

un

X

N

- .....;x -
SR ;
1

Sy
“1X

Q00

)

X

NlemB

v

i
o

| —

1c0h

tX

Rl

Sk

L}

<X

u

1

COUTEED 000000 (000

oY

[X4,TF]

,:m.ziw ‘1_.23. m

'U

\edwl

8> ) [t
et

i

000 0000

'
-

i

1

|

.f

) 0D

150k

(

i

N

pawl

1L 0

1 T

iy el

qh I}

[0 (0

3¢ ™)

INPE 14




AN STEHIL D CIENUR € TENDLOGIR

a4l INSTITUTO DE PESQUISAS ESPACIAIS DOCUMENTO N2 A-REV-0011

PAGINA. AN
MECB/SS

VERSAQ: - 01

| .
d {
s i
9 al 1 !
¥ ols )Y !
- H
S51% !
Giw
-lE
. 5
z
© o s ) 1]
Q, a N o lv e
9 & @ L g
[ [T U i - z
- b4 [
> = el s 3
) > 8 g
]
. 150p 150p z Z Ly s
2= ¥R ssspgwsgit g O o
P
:
H E 2
3 —
g - a
A N
: Fls ] owid
9 ~ —41
< = N
W - >
T T
= o .
-
L -
b ¢8
H £ =X z
o e ~ t, itz
gl ¢ ¢ |8
, ST
T :
O ~ < !
R = b - S — :
. . iE Q ~ ~
{ « N
r iy —
~ ) o "~ <=
Q B~ . a a <
a3 ‘o 4 : o o —'T -
[ ' ’ & 4] (k~ o
) — = 3 2
2 E g |z
> > B3 ) =< '"D |4 1= ]
" ; : u R .50 W _iE
>
1508 1g0¥ : o 1s0¥ 150
< ~ = o s =N emsw z
S A ERAX % R - x m eV 2R 2 o R ER AN

DRTHDEZ
2
o
- -
D
.
C_

)Y+
SDE —
~Sy

SD?
I

>
un
:
» b4 >
Ny ) ‘\:,.:]
; : ‘ ¥
= 1sov . 150%. i 1sov 150¥ b} E
1< [P . °_..a;-.;-='n_,» ‘e..-a...:-us.-n- G = o omowow w2 E 0?\ B
P M m I % M g > e e 2 D M B M AKX M M 3 W K kg ~

iMa
g I
L

‘Ef.uﬁ

-1lsv

LA2
_Al

J

INPE 14




=
[ww]
1
>
Ll N
[
t ..
<L <
ot
pd
O
ot
z
= g
o Z
QO
o g
[N

01

VERSAQ:

TN IRETE N DR

N : INSTITUTO D€ PESQUISAS fSPHCIRIS

MECB/SS

i ORNISIN 0G 4N

YHI04

AQHaw

vIvIS3

:_
A38

HTNUNT S MY
LR ME Tl
T IO 32v¥i13ad3Livl ﬁC.uaJ:E”
i —
S0, h ”
_— Svov 201 SADBTS3 SUSINOS3F 3T OLULLSNI \\ L
- _ HRICHICADHL 3 A M) b Rl 21sinny W /Wk
Omunh :;: N/d

z\u— OHN3ISIA/SIOSNINIQ/ YWHON/ Ivig I o

OvivNeI§3Q m 10 Toﬂ_m

[

*Ahthing

IS G

3§ w3

Dvanl

ihih NT

B3 U

>

HAZINSAvA
) S
1wyt ot SN
0L
. H
b (b
. Yol
v Lx._u,:
MANSEV juthng
g S | \
_ oot A3
bt uT(H)
ayal
weT 442001 T
INNNASE V. ghThnT, o
— J S— )
P 114 Rt S w07 M.vwﬁxw. e —

oSk

1oh b

ﬂl’\

N

(nprgor

(ol

N
alr hs

1
T

o ﬁcw.ﬁﬂ;wuu +

()

PINAS ~

wUxoT

ld

Sobt W1,

b3 waivi)

MWOL
oot
Ipthnt §

935[1,0 y
o U’HITQ TT0h{HA)
)&.HU Vioh(M)
., T Um lr
Bl O , ok 47}
NS -
| St (I
z5

BETLINY)

il o

ufooﬂ

Tl

TAYY




-

[ e . e Tlmommem s .
30 [ AQuav [ s30
N.. s /7 1
OrNISIA 06 N wHI04 LAL ~F8] Add TCud

I 3vvapdadl Taiid

4V ININT 27 NG

<~

v-0011

c

A.13

A-R
01

Tvuu wwesino 1 oL
i
sol 4vov 0 | €q/
: : SO0 inamv&wQOStGZ‘ ' e
' “ WPOOANO D U A b ] Crbr LNy i =
0534 | :z»,. z\aiy , ial s
z\a—r OMNISIU/SIOSNINIQ/ vNMEON/ TVIET L 0YSYNYI§I0 10 1 S0d B . -

VERSAQ:

4

DOCUMENTO N2
PAGINA .

TETNOLOCIH
INSTITUTO DE PESQUISAS ESPACIAIS
MECB/SS

MNISTERIC DA (e NCIR €

e

- _ Loz - “ T

WANG - L ) ) ! : n Mag. .Zp_.
J¢>>;m+. : J - . . . J¢=>noJ l

“ $> [

2»3:;.:
- T v G :

i

ceanl
: —C_ ;

c—] = ‘ b
2 W —C i ~ 2 iy

X S . AS- ) h 9
B “ o " ID WG : ﬁ. o
131 (I'.,Ilﬂu 2> Ss :> WAL - . 2|

N — ) - N 7 G -

I gy xt M x .

'
i
1
‘

3 —C ) - & W tX
= —__) )
£ (Y 9 gp—-_C | “ e

L ae G | a—C | o

N

ti— sl R —— N -

15ofy

i
'

- 2 4 .
x - — e M T

> i
X : X
i .M Qa i § ) DR PSP § aaa T YTy D) o

M . D SRR S I I A o o

'

. w ..w...w..: IU o - l o . .

;
Eil

ARG - ..ka 1 v_ N ”ﬁ,:,g Wi | |.. oo el LYY-28 \I.;. 1 B § e W}
e 11 I s | e I I

4ap 9 _-, -2 N RE o <4 R § - R ) EER oa>u»7.$’€ | - . . e

5

5o’

X
S i _ll o . k
8 ooy — ) - < gx - w

0 (L0000 Q000

W B I e - B T — | -
a _ 3 — 5 u :

ox

»
IOy -

I9NL

HYNL

i [

|

D] 1 —C A X o

éUUUUUUﬁ

al ————{( ) s
Wo 2. 494 J s g 2 9 Qaw *
x ﬁ st ) 2 ﬁ ¥
I LYY-2Y S P IM h I'IU ) MGy, x Q M
U 8 S mlluplv 2 134
N 13 4 |||A v . . . b} 4
T ¥ I b
- Cna 1ux I o!ﬂotl!U . 1 d:- v
e 11
- ] 1 EX3EERE]
d EERAEY
N 15 111}
0 5w

UHD

a« .::




A-REV-0011
Arh

01

DOCUMENTO N2

4

PAGINA .

VERSAQ:

PR o] 17 o
i ST T
R N Rl S| oy ~ous

I.mw,o 1443FLNINFFHLFE NOILOINNO Oy ILNI

Eam

T»'h\l Lﬂ_(ll 19] S SYSINOS A 30 OLALSNS m. -

[ R

| o rersagima s er | aydwemeia to | 30w,

|| ) I L 1

(SJOISING3HI)

1 JOvIYIINI QO TYNY

[— —_—

oo
1 YDA

- o
Eeooﬁ%%ﬂnl

NI 30 "DIr

DI 0L 915797

JIQOONT Jid O A5+

NYTL YNV D

TTVNJIISTTVNV &

INPE 11

_NITLIT Ew TYNY ;
AT OIS IVNY o i
. N 1¥0 WO T
ZQ\ZI.\Q N7 H
[ VIV VNV Y

iR

S T INOUOS
FESQUISAS €SPACIAIS

£R1 -
INSTITUTO D€

VUNIST

e

MECB/SS

[ |

M 30vsYIINT TVLIHG w I m.oi&mbi IvLioig # ; I moﬁ&.ﬁz\@oq§i *
—
- N s _1 7
| S 7
\a i i
’ SWILSASANS  WOY S

|

L) nWE
E _\Q J

;5 Joviy ILINT 90Ny

‘ H3ITT04LNOD




A-REV-0011
A.15
01

DOCUMENTO N2

PAGINA

VERSAQ: |

—

Ae Te  NOUC
INSTITUTO D€ PESQUISARS €SPACIAIS

SR

MNISTERIC D [ v R € TEINDUOGH

Q&’.

MECB/SS

*TI D S o SR SRS

|

o e, m |y C 7| w0
K!al|.:vﬂ NYHOvIQ INIWIL 337T041NOD,
T T )
: ] e e s o e oymancae [ o foot
A | 1 i1
. ]
1 [T IIVI3d0
L LIV
- [ —
_ L . KT
———— - L . : f : TXTHW
] L i %2
L I L I L I “ gV
T A P E N 5 O I O e O — R Zv "
T J L LT IS pn SN e I L L L ] (I __ Ty T

S N e (U e SN AU (R oy SN et AUy SN S Y Y I AU s Yy S s (S Y s Y VRS ORGSO s Uy W NS [y DO ,“ v
SEF Y T 1 T O I I 6 6 A Y O B %

9ISW9.IWO[ ITvIS

|
IIVIIIT
] yvITT
TR
, TXTTW
U U 1] U U T ﬁldlu.%ﬂﬁl
_— 1 B [ ! R
— ————__ L g : pT
TN T T ey e T T T T T e T

A W | L L f JL ST et N A ey AN Mt NN w U M VRPN B GOSN B A A

S Ut Y s W s YUY coe Y s W s Y s A s IO s A s Y s Y O e A Y s VN s SO Y s VN Yy S gy 0 B oy NSy A
S U U L UL U U U L L L L L L L U L L L U LU L L UL L LT L L e ;e T T o
SUL U AR TS UUUS PTGV T U A AU U N U U UL AR U U AN A T A AN AR S A P UsH8e e = 0r
o35 NIl FTvDs _
‘ B

_ Wyd S0 ONIvIL
|
i

INPE 11



NWENTO CIENTIFICO E TECNOLOGICO

NS b

PESQUISAS

PROPOSTA PARA PUBLICACAO

DATA
[ 31.07.86 ]
- TITULO 2
THE DIRECT TELEMETRY ENCODER : A DETAILED DESCRIPTION
O
';, AUTORIA PROJE TO/ PROGRAMA —
E Alderico R. de Paula Junior SUBORD
g Ricardo de Azevedo Mendes DIVISAO
©| Fernando Antonio Pessotta DIA
DEPARTAMENTO ——
DCA
4 DIVULGAGAO [0 exTeRNA [ INTERNA MEIO: Restrita )
{ Y
REVISOR TECNICO —_— _
S 9 3 W aPROVADO: [ siM  [NAo CIVER.
4 (2{(2( ) ) >
19 A i’ :Zf%( v/11/86 Allrnw 3
= DATA LACHEFE __ DIVISAY e
o |RECEBI EM: REVISADO EM: 3
et = VER >
() - APROVADO: S NAO
S |OBSERVAGOES : [jnlf \PVER VERSO g 5“ D, S Overso o
x , EDUARDD WHITAKER BERGAMINI ohDUARDO W”'”KFRQm
| |DEVOLVI EM: Thefe do Dept’ mputa DATA ® CUCHE TAMENT( 0]
plicag e; pacials VAN :
 * A"
0(S) AUTOR(ES) DEVE(M) MENCIONAR NO
b3
wWlne : 334 PRIORIDADE: 4 VERSO,0U ANEXAR NORMAS E /OU W
é DATA: 1-8 ,gé |Ns1'nuc65s ESPECIAIS o
4 -4
: D CoM ~ - RECEBIDO EM: Julho/86 S
& | REVISADO = CORREGOES . . Julho/86 Q
3 O sem VER VERSO || CONCLUIDO EM: >
S| POR: DATILOGRAFA Marta »
W 2 -
[+ 4 - 4
. Q,AJA /‘ AgilNATUERA ATUR J
- PARECER 1
FAVORAVEL : i VERSO
L NAO DATA RESPONSAVEL /PROGRAMA |
a )
EM CONDIGOES DE PUBLICAGAO EM: '
- AUTOR RESPONSAVEL )
( )
AUTORIZO A PUBLICAGAO: [] sim O nRo
DIVULGAGAO [ INTERNA [ exTerNA MEIO:
OBSERVAGOES :
DATA DIRETOR
",
o | PuBLICAGRO: 7 PAGINAS : ULTIMA PAGINA:
w
P1copias: TIPO: PREGO:
e >




	CAPA
	CONTENTS
	LIST OF FIGURES
	LIST OF TABLES
	1 - INTRODUCTION
	2 - CONTROLLER
	2.1 - Timing Circuit
	2.2 - Analog Acquisition Module
	2.3 - Digital Acquisition Module
	2.4 - CRC Module
	2.5 - Biphase Encoder and PSK Modulator Module

	3 - DIGITAL INTERFACE I
	4 - DIGITAL INTERFACE II
	5 - ANALOG INTERFACE I
	6 - ANALOG INTERFACE II AND III
	APPEND I X A-ELECTRIC D I AGRAM

