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ERRATA TO SPAH APPENDIX A, ISSUE 1, REVISION O

During printing the following errors and shortcomings have

been identified. They are listed below and should be considered
as advanced information which is contingent upon formal approval.
(1) p. A3-1, sect. 3.1

Experimenter may only interface directly with free EPDB outputs
if it is ensured that the power on/cooling off monitoring in ex-
periment racks is not invalidated (see also sect. 3.2).

(2) p. A3~30, table 3.6-1
P 01 : Exp. RAU supply is no experimenter interface

max. current is 10 A

P 02 : Exp. RAU supply is no experiment interface,
max. current is 10 A

All connectors contacts not identified in this table are spare i

contacts. :

{3) p. A3-33 to A3-38, sect. 3.7
CB 18, CB 26, CB 28 are under re—evaluation because of poten-

tial interference of the standard experiment power interface with
subsystem power busses which are on the same connectors.

(4) p. 4.1-3, table 4.1-3
Due to pin/socket alignment problems it is under investigation
to replace the GWSW plugs (last column of takle) by Hughes HAC
PAC plugs, MIL-C-—-28804/4.

Should read : Overall accuracy : 0.6 % of full scale (assuming
+ 6 V common mode voltage)

(6) p. 4.1-17,table 4.1.-7
Should read RAU : Experiment :
Fault current: 50 mA max Fault current protection:
50 mA min
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(7) p. 4.1~31, table 4.1-12

Should read :

RAU BExperiment:

Fault voltage and current Output protection + 15V, + 15 mA
emission + 15V, + 15 mA

Input overvoltage protec- Fault voltage emission + 10V
tion : + 10 V {not +10ma)

(8) p. 4.2~6, table 4.2-3
Should read :
Experiment line driver :

Output overvoltage protection
line to ground i‘lOV

line to line + 10V
Differential output voltage

line to line 20.8Vv, g£2v
(3} p. 4.2-7

Experiment clock requirement for duty cycles error should read

HRM input Experiment output

Clock duty cycle Clock duty cycle

{(incl. asymmetry and gitter): (incl. asymmetry and gitter):
Direct access channelSESO%iG% Direct access channels 50%#5%
Experiment channels 50%+15% Bxperiment channels 50%+10%

* Direct access channels have no clock regeneration. Input
specification is driven by XUSP interface requirement.
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AVIONICS INTERFACE DEFINITION
1. SCOPE

The Avionics Interface Definition presents the Spacelab side of the alectrical interface batween Spacelab
subsystem equipment and exparimeants.,

This document

( - definas the alectrical hardware which interfaces with the axperiments,

. states the signal/load characteristics.

The Avionics Interface Definition is a controllad document. Changes will be communicated by the

issue of revision pages.
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2. CONTENTS OF THE DOCUMENT

The experiment may di-ectly interface aelactrically with four major subaystems (as depicted in Figure 2 - 1).

- Electrical Power and Distribution Subsystem (EPDS) via

Experiment Power Distribution Boxes (EFDB)
Expariment Power Switching Panels (EPSP5)

Aft Flight Deck Power Distribution Box (AFD PDRB)
Emargency Box (EB)

- Command and Data Management Subsystam (CDMS) via

( .

Experiment RAUS

High Rate Multiplexer (HRM)

Subsystem RAUS

Integratad Monitoring and Control Panel (IMCP -~ R7 Panel)

- Orbiter Avionies via dadicated connectors of Spacelab

Analog KU-Band Signal Processor (KUSP)

Video Switching Network

Orbiter Multiplexsr/Damultiplexer (MDM)

Orbiter Caution and Warning Electronic Assembly

Orbiter ivaster Time Unit (MTU)

- Electrical Ground Support Equipment (EGSE) via

Measurament and Stimull Uait (MSU)

A2=-1
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MEASUREMENT AND | DURING GROUND
STIMULI UNIT OPERATIONS
SIG.FROM EXP, STIMULL. SIG.
ANALOG/DISCR. ANALOG/DISCR.
KU-BAND USER TIME
SIGNAL WIDE BAND CLOCK
e ek ON/OFF CMD'S
SER. PCM CMD'S ‘
(7)) 1 Exe. RAU -
g SER. PCM DATA
= viogo | sync.
Q SWITCHING FLEX. INPUTS
> CCTV (7,
< NETWORK ANALOG/DISCR. i
o o
vy SYNC. SIGNALS O
s ORBITER MET
~ MTU HIGH RATE HRM/HDRR
a e TS S SER. DATA
O e i
ORBITER caw
CWEA MONITORING caw o8 A
MONITORING
v/ CMD FEEDBACK'S !
TORING
MOM o S MCP /
SAFING CMD'S CMOSY 7 paneL
DC & AC DC POWER DC & AC DC & AC
POWER POWER POWER
AFT FLIGHT EXPERIMENT EXPERIMENT
DECK EMERGENCY POWER POWER
PWR DISTR. BOX SWITCHING DISTRIBUTION
N sox PANEL BOX
EPDS MTU : MASTER TIME UNIT
MET : MISSION ELAPSED TIME

HRM : HIGH RATE MULTIPLEXER |
HDRR : HIGH DATA RATE RECORDER i |
SIS : SUCTYSTEM .
: CAUTION AND WARNING
2 : CLOSED CIRCUNT TELEVISION
LEGEND : (1) DURING GROUND OPERATION ONLY CWEA : CAUTION AND WARNING
ELECTRONIC ASSEMBLY

EE

I Figure 2 = 1 : Experiment Avionics Interface Block Diagram _I
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3. ELECTRICAL POWER DISTRIBUTION SUBSYSTEM
3.1 Experiment Powuar Distribution Box (EPDB)

185 130 €5 36—
( o
=)
69 - 89 95
- ' : 310
' L Figure 8.1 -~ 1: Connector Location of the EFPDB i _J
AZ=3
e et i e T : S

At the pallet the expsriments interface dirsctly with the EFDR. In the module the EPDB’s primarily supply
the EPSP’s in the racks and the center zisle. Howvever, axperiments may interface directly with free
EPDB outputs, In the case all racks are connected ko the electrical power distribution subsystem, these

free outputs zre EPDB 2 and EFDE 3,DC 24 and DG 34.
3.1.1 Connector Location

Figure 3.1 — 1 depicts the power connector loccations of the Experiment Power Distribution Box. The user
will have access only to the connectors J 01, J 02, J 03, J 04 (DC power) and J 05, J 06, J 07, J 08 (AC
power).

The character N in the power outlet notation denctes the numbar of the particular EPDB.

The EFPDB numbering system starts with N = 1 for the most forward EPDB and than goes up to N = 5 (de~
pending on Spacelab configuration) for the farthest aft EPDE,

As an example the EPDB numbering is given for the Long Modula plus 1 Pallet Cenfiguration in para,

4.3.3 of the main volumea,

The exact locations of the EPDES  are given in Appendix B,Structure Interface Definition,Section 3.3,

e




DG power s provided to the usar via two contacts and two wires for each power and power return line.
Thae use of bpth twinlines I5 necessary to accommodats the maximum current definad by the EPDB
circutt breakers.

The AC powar connectors provide three phase AC. The nominal dependence on time of AC Phase A; B, C

is given by &

AG Arns  exp | (wt)
AC B:~  exp i(wt-2n/3)
AC C: v exp i@t 21/3)

w = 2nv, V=400Hz
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Table 3.1~ 1: Pin Allocation List of EPDE Power Gonnectors for Payloads
Nominal
Gonnector| Power Outlet | Fin Fin Neminal Spacelah Experiment
Notatio Not Funet on Vaolta Rating Connector Type | Connector Type
Notation otation . ge Gurrent ( Spec.) ¢ Spec.)
A PWR Maar2g-
8 | PWRRtn 28 VDo 2IRE217N | s aass
Joi DG N4 D “ﬁﬁ!’(&ﬁ'ﬁn"ﬂ';{v;— - {SpecMIL-C- U-32-17 PN
c PWR Rtn 0 A B3723)
A PWR Maar2a-
B | PWRRmN 28 VDG 21RE217TW | MS 3458
J o2 DG N3 BT oy - U-32-17 PW
D PWR(twinline)l .o\ 0n (SpecMIL:G-
G PWR Rtn. 83723)
C PWR MB3723-
28 VDC 21R3217X
A | PWRRtn |V MS 3459
Jo3 DG Na D [ PWREwIntne| o voc e (SP"cM“-"G‘a U-32-17 BX
B PWR Rl | 83723)
PWR mMBz723~
e | ewassm 28 VDC * g0 21R3217Y | ms 3450
J o4 DS Nt B8 [ PWREMAING o one 802 | (specmil-C- U-~32-17 FY
D PWR Riry 8a723)
A Phase A NBOE14 ~5 5WC| np & E-14-5
B FPhasa B
J 05 AC Nt 115/200 Vrms PW
g :::::a? equivalent (Spec40M 35555)
s 2.7 KVA
in total
A hase A s -
B ::hasa B8 max.1DA:'-msNEoE14 5 SXC NB & E~i4-5
J o8 AC N2 118/200 Verms | per phase s
c Phase C due to (Spec40M 39569)
o Neutral inverter
charactere
g ';h““g istics, see (NBOEt4-ssvel .
J 07 AC N3 C |Phassc 115/200 Vems |19. 8.1 =4 (Spec 40N} 39B6S) PY
[ »] Neutral
A FPhasze A
B Frase B NBOE 14-5 SZC |NB & E-14-5
J o8 AC N4 c ! c 115/200 Virms v
D Nautral (Spec4OM 38369)

The figures for the AC voltage amplitudes are given in Vﬂ“5 line~to-ground/line~to~line,

AZ=-3
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I 3.1.8 Electrical Power Output Characteristics
8.1.3.1 DC Power
Voltage range: 24 Vto 32V
Voltage range at last
two pallets of 5 - pallet
configuration ? 23.5Vto32V
Source impedance : see para 3.9
8.1.C. AC Power
Qutput: 3 phases plus neutral line
Voltage range: 115/200 You $ 5 % line to ground/line to line

Max. continucus power: 4 outputs, 2.7 kVA in total .
EPDB provides remote control capability but no circuit protection

Peak power: 3.5 kVA for 120 s max

Source impedance: see para 3.9

Wave form: Sinusoidal

Frequency: 400 Hz + 1 Hz

Freqguency modulation: + 1 Hz about the mean frequency during any one minute
Voltage modulation: 3 V amplitude modulation over a period of at least 1 s

(Modulation voltage under condition of steady state loading and
frequency modulation)

Harmonic distortion: <5 %

Phase displacement be- 120 + 1> for power factors 0.85 lag to 0.85 lead
tween two adjacent phases: 120 + 3" for power factors 0,50 to 0,85 lag and 0.80 to
0.85 lead

Maximum load unbalance: 100 VA between any of the three phase lines
(Otherwise, the DC/AC inverter will not meet the EMC re-

quirements)
Fault operation: In the event of fault operation only two-phases or cne phase ;nay
operate continuously until manually switched-off by keyboard or
Inverter efficiency: see Figure 3,1 -2 IMCP=R7 panel.
Power factor range: 0.85 lead to 0.85 lag
90 T 0
t
; . /ﬁ '
/ i
es $ 8s
S e :
I
= é e — '
€ o ay P it + 80
3 20 v / / |
u Legeng: |
5 30 v / Inverter Input Voltage s Parsmeter :
'E' 75 ; 7%
g iy / l :
. LL v + T T ! !, ?"—"
= 0.75 1 1.25 1.8 1.7% 2 z.25 .5 2i15 30
Output Power [KVA] ——e 2.7
Figure 3.1 - 2 : Inverter Efficiency Curves J
A3-4
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3.1.4 Fusing in the EPDB
3.1.4.1 DC Fusing
JOo4(DC Nt ): circuit breakar, 60 A
JO3(@C N2): circuit breaker, 50 A

J0z2, JO1(DC N3 and DC N4 ) circuit breaker, 60 A in total

The EPDB circuit breakers act as thermal switches ., Therefare the tripping characteristics depend on the
thermal environment. Figure 3.1 = 3 shows two curves. One curve is valid on ground ( 1g, 1atm air ),
the other curve represents the projected values for on orbit conditions ( Og, 1atm air in the module as well

as 0g, vacuum on pallets ).

f Legend : remotely controlled thermal circuit breaker
( Cutler Hammer SM 600 )|
— !
i 103 ! Spee . Mln..-c-eaaaa 03
. i T 1 N
E T - + —+ r
4 1 : 1
L 1
4 : 1
r i
g :
2 EEE N
* Mintimum Rated Current for 0 g ~NJITS
2 ® Minimum Rated Current for 1 g, 1 atrn air
10 —— ; 102
— == E— ——d 75 A
| g ; | Fg A
] |
L NO TRIP ZONE I
| |
R i
I T O
10 = | J l ] ! i I 101
- -l 2
10 10 1 10 10° 10
MINIMUM TRIP TIME [S] e
Figure 3.1 - 3: EPDB BC Trip Curve
3.1.4.2 AC Fusing
JO5 (AC N1 ): not fused in the EPDB
JOB (AC N2 ): not fused in the EPDB
J07,J08 (AC N3 and ACN4 ): not fused in the EPDB

The 400 Hz inverter is protected against overload, i.e. for each phase the voltage will be reguiated down in
=ase of overcurrent. The regulation will start at a current of 1°Ar-ms min. and will limit the current to 12A
line = to ~ neutral (14 A'_m5 line~to~line) unger snort circuit conditions. In addition to this current

limitation a thermal protection device will trip after 120s at 104 (see Figure 3.1-4)  The thermal
l device will shut off g1l three phases even ir only one is overloaded. I

A3=-5
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130 % of nominal cury ant is sustained for a minimum of 120 s,
E T thereafter the invertsr is switched off, ;
7]
X £
5E
05 )
sg 10 io A (180% of nom. current)
L3 .
'é &
c
nd 5
2
X
o
1 T Ty T II&III.I l LR )
2 5 - 5 1.2 2 5
1 10 a2 . v
'1.0 - TIME [sl
—— e

Figure 3.1~ 4;

3.1.5 Eonding

Overload Characteristics of the Spacefab 400 Hz Inverter !

‘The EPDB chassis is bonded to S/L. stiructure with a DC msistance¢ 10 m!} ’I'ha connector hauslngs
will be electrically bondad to the chassis, as descmbed in Appendlx 2 Section 3.3,1.

3.1.6 Grounding

The EPDE provides for each pawer output line a dedicated power return line. The DG and AC power return

lines are each isclated Ffram chassis ground by at least 1 M impedance (DC to 25 Hz).

Fe1.7

3.1.7.1 DC Power Lines

et o e+ o s

will be deterrined principally by Spacelab emssnon leve.ls.

levels. For thnse nmse. levels, see Sectmn 3 3 7 1.

Conducted Emission on EFDB Power and Power F_!etum Lihes

With a Spacelab dedicated fuel cell,which is tha ncrma.l rMode on - orbit the powar‘ bus character'istxcs )

Buring operational phases without Spacelab dedicated fuel cell (i.e. 'ascent‘,v bdwe’h sthch over, Béck-up'

power operation, descent) the power bus characteristics will be determmed pmncxpa[ly by Orblter‘ emission
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Ripple/Spikes

° 1.8V
rm

° 0.6V

Transients

rms

& at any discrete frequency between 30 Hz and 3 kHz.

when measured in a frequency band extending from 3 kHz to 100 kHz.

Primary bus transients measured on the DC power line will not exceed +56V superimposed on the

nomiral voltage and up to 10 ps induration with rise and fall times > 1 pS.

For transient surge DC woltages during normal and abnormal electrical system operation see

Figures 3.1 -5

and 3.1 -6

, respectively .

° Normal electrical system operation describes a status free of an EPDS self occuring or load induced fauits,

° Abr.ormal electrizal system operation describes a single event,when an EPDS or load induced fault occurs

which will be cleared subsequently by fault protection devices.

{vbC)
—

Figure 3.1 -5

Note: Occurs only for zurges which start
40 IMUM H
Y 1- -+ 44 ...M”:-;..... '.,r" from a zero veitage state that has existed for
T 1 a period of time exceeding 1 minute
A 3z.65V
30
MINIMUM 24
20
10
o |
2 4 68 2 4 608 2 4 68 2 4 68
-4 - - -
10 T 1072 10 TiME 181 1
—_—

|

Il

1

|

|

|

Note: Occurs only for surges which start

(voc|

MAXIMUM

b oE

Lt from a zero voltage state that has existed for

Y| a period of time exceeding 1 Tinute
g
30 p— MlAXID:AUM
p
20 =8
// MINIMUM
ABOVE THIS LINE VOLTAGE RETURNS TO STEADY
STATE LIMITS OR GOES TO ZERO AT THE END) ’
oF THE SURGE ||l | | W
10 L o iy, 9 58 3 2 1. Sow caiae] NG
BELOW THIS LINE VOLTAGE GCES
TO ZERO Avmelelml: OF sunsi
= 2 4 68 2 4 g 8 2 4 68 2 4 68 2 4 68 o
1078 1073 1072 w0’ 1
TIME  !s]
=

Figure 3.1 - 6

A3-7

Transient Surge DC Voitages During Abnormal Electrical Operation

Transient Surge DC Voltages Curing Normal Electrical Cperation

65V

vasishall
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3.1.7.2 AC Power Lines

Transient Spikes

Transients will occur on each of the three phases simultaneously with amplitudes <60 Vpp and a duration

<400 ps.

Transient Surge Voltages

Transient surge voltages will be in the limits of Figure 3.1 = 7.

160 T T 1
i 14
[
) g r“o MAXIMUM i ‘
z f 1 | N
. 120 | + 120,75
; |
> e : o
MINIMUM

-\s

TIME I8l
Figure 3.1 = 7 : Transient Surge AC Voltages During Normal Electrical Operation

For transient surge AC voltages during abnormal! electric AC-system operation and fault operation of

the electrical AC-system, see Figure 3.1 - 8

180

} e

120 120,78

MAXTMUM

VAC rms (VpivT)
£

100
80
? 1 MINIMUM INDEF INITE TIME
2 2 4 88 2 4 g8 2 4 68 2 4 68
107 1w0? 1072 w0 1
TimE s
| Figure 3.1 - 8 : Transient Surge AC Voltages During Abnormal Electrical Operation l
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3.2 Experiment Power Switching Panal (EPSP)

The EPSP is the standard power interface for experirnerits in Spacelab racks., The EPSP also provides means

for the power on/cooling off monitoring. Therefore an EPSP has to be installed in each rack where electrical
power is consumed. The location of the EPSP’s in the racks are given in Appendix B, Secticn 3.2.4.

9,21 Connector Location

Figure 3.2 -1 shows the powar connector locations of the experiment power switching panel. There will be

one front outlet and nine outlets at the rear side. The notation of thes.. connectors is :

- J 02(DC1), J 03 (DC2), J 04 (DC3I), J 06 (DC4), =ach controlled by a front panel switch

= J 05 (DC utility power, front outlet), J 12 (DC airlock power), both controlled by one common front
panel switch

- J 07 (DCS), directly routed from the EPDB

- J 09 (AC1), J 10 (AC2), each controlled by a front panel switch

- J 13 (RAU DC supply) for the supply of an experiment RAU only

* EXPERMENT POWER SWITCHING PANEL 1!
0Cz ON DC5 ON DCA ON TEST | i
] % o1 |
(e} : F ﬂ Q@ ()
b | \ <
(-]
T A
o3y OFF B L F g 1]
IG. ON “UTILITY POWER el =
A9 _ﬁ_ Jos -'Q-
(= L & Tll
3
D
f———1206 -——-I
¢ 4828 (19”) 1
- 4205
o #§ ——et- 31 —=fe——— 75.3 ——=
e @ !
7 Jo1 168 [ e i
- - FO1-F02- !
. |
103 ¥ 8
! P
4 [l
7 1]
I
bl
© 11 1
+Z2

Figure 3.2 - 1:

41.7 e 54,3 —=)

Location of EPSP Power Connectors
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38.2.2 Pin Allocation of EFSP Power Connectars for Experiments l

The conrector and pin alloeation for EPSF expariment power is given in Table 3,2~ 1.

DG pawer at the rear outiets for rack internal access is providad via twin contacts. The use of both twin

lines is necessary to accommodate the maxirmum current defired by the EPSP circuit breakers. The front
outlet is a bayonet type connector providing one socket for power and ona socket for power return.

Table 3.2-1:

Pin Allacation List of EPSF Power Connectors for Payloads

Nendnal | Spacelab Experiment
Connactor | FPowear Outlet Pin - Pin Nominal Rating Connector Type |Gonnactar Type
MNotation MNaotation Not,.| Function Valtage Current ¢ Spec.) ¢ Spec.)
A PWR nMBag7a3-
Jen e 1 B | PWRRmn __ |2BVEC - A 21R2015N | MS 3459
@ G [PWREWI )| 5n vos (SpecMIL-C~ U~20~15 PN
B | PWRRIN 8a7243)
A |l PR Meg72a~
Jas oc 2 8 | pwRRwm __|®EVRE s A 21R2015W | ms saso
c PR (win ling) 28 VOO (SpecMIL-C~ U-20-15 PW
D | PWRRtn ga723)
A PWR Magraz-
Jo4 bC 8 B |PwRRm__ _|®YPS | 2IR016N | s agse
c PR (Ewinline) ”28 DG (Spec MiL-C- U-20-15 PN
D PWR Rtn ] 83723)
NMB3723~ -
A | pvr
Lo e a 8 | PwaRtn _ ES_V_EE___ A 21RB0ISZ | 1o aasg
c PWR (twin line) 28 VDG (Spec MIL-C~ U-20-15 P2
D | PWRRtn 83728)
A | Phase A NBOE 10-6 SNC
-1 0
J oo AC 1 2 ‘;’h‘:ss:g 115/200V__ | 3% 3 Apms NBE E LNS
o Newtrat (Spec40M 39558)
A | Phase A NBOE 10-6 SWC
B Fhase B NE 6 E-10-6
J10 AC 2 115/200 V 3x3A
c Phase G rm rms (Spec.40M 39569 Pw
[w] Neutrat
Jor DG 5 B | PWRRtn__ _.EE \i.% —— 60 A RIRE2N | Ms asso
c PWREwintine) |0 oo W (Spec.MIL-C~ U=24-22 PN
D PWR Rtn 83728)]
‘ J FWR L
Jos utiﬁg power | | PWRRtn 28 VDG NBOE 1412 SNGl N6 & 14-12
L | Chassis Ground (Spec.40M 39569) PN
A TA -
PWR
28 VDG
S1a oG Alrlocd B |-BWRRt__ _IF7 7T ] InBoE 14-4 SN | NB & B 144
B PWR (winting) o0 « o : K PN
c PWR Rtn (Spec, 40M 59569)
G PWR A1
A |pweatrn |BVRC L o |
RAU F PAR AZ 28 VOG * NBOE 12=B SNG | NB 6 E 12-8
H PWH, A2 Rtn PN
J i3 DC.Supply ot ————— e — —
B BWR B1 28 VOG A
¢ |.PweBiRen | . A4 7.5 4 (Spec.40M 39559)
b | PwkB2 28 VDG -
E PUWR B2 Rtn

e

L

P et e e arae Doreinas
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3,2.3

3.2.8.1

3.2.8.2

3.2.4

a.2.4.1

Electricat Powar Output Charactaristics

pC Power

Voltage range:
Max, current:

Source impedance:

AC Power
Cutputs
Voltage range:

Max. powar:
Source impedenca:

28 +4 V
sae 3.2.4.1 ~ DC Fusing

sae para 3.9

3 phases plus neutral lina
1s/200v__ _+ 5% line to ground/line to line

2 outputs, 1 kVA each, see also 3.2.4.2 - AC Fusing
sSeg para 3.9

Faor additicnal characteristics see 3,.1,3,2.

Fusing in the EPSP

DC Fusing

JOR(MDC1): e eircult breakar, 85 A (see Figure 3.2-2)
Jo3(pca): circuit breaker, 35 A (see Figure 8.2- 2)
JOA(DC3): circuit breaker, 85 A (see Figure 3.2~ 2)

JO5 (DC utility power) ¢ . circult breaksr, 7 A (see Figure 3.2~ 3)

JOG(RC 4): ' -~ cirsult breakesr, 35 A (see Figure 3,2+~ 2)

JO7 (DC5): - not fusad in the EPSP (80 A remote controlled EFDB

J 12 (airlock pawer) @
J 138 (exp RAU power):

circuit breaker see Figure 8,1- EI}
shares the same circuit breaker with Jos

maelting fuse T8 A

A3~ 11
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Figures 3.2 - 2 and 3.2 - 3 depict the trip curves of the EPSF DC circuit breakers, |
1
T \
{ U TTITO T TTTT ][ Eesend
| [ T;]T EEEE kl' 35 A manually controlled magnetic circuit breaker
oy [} t 1 1¢}
< 3 } SRl 5 j!!f:‘(HainumannAMU
- 10 S—p— ;i I T 103
— ey T
ke 1 i’r'll t - - “ - :‘r' .
E ——— } G B SRR EAEY I
g — : f ! i | Procurement Spec. Values for Minimum Current Ratzd
{113} ! SR i R |
: 11} ™ - - H
| ! | i 1 b =i |
5 BEEHD SR B, e S TR A
R i AT il & Hp i :
I } { 1 i | " I
b ik g : 1) i ' I
2 | ! i ! BT ) o \ ; | i | 5
10 r 1 1 ) —— = 10
1 1 + —— 4] T —
I : i s o et : ’ 1
= l'l] ] T i T | |3 1
i R L EEE T R Al — ] T B R
R | [11][NO TRIP_ZCNE | i , =435
1 | 1 1 T 111 P p— 1 ‘ + 4 -
Lt PRt : il !
! i | : 1 =5y B ¥ ; o
| ' o g 1 pigeid ; i :
{ [ B g o
10 v : : ! : 10
- - _1 5
107 1077 10 ! 10 1¢¢
MINIMUM TRIP TIME [£] e
Figure 3,2 - 2: Trip Curve of 35 A EPSP DC Circuit Breaker
v TTT e TT R b et 1 gy e 118 T 1 | SO T T 8 6
1 | R IE it 3 ! 1l Legend: 7 A manually controlled magnetic circuit breaker|
AT ; BiE@E: = s R S | e o v 5 1 ; ==
—_ B 5|fi: k] [ | %Procurement Spec. Values for Mul'um'un‘\
.S. 102 ! et bt Pt ' { Currer:lF'Rﬂted[ fi 53 ',”':_! g 5 102
= T 0 L |A I
E Sl 1 : T : i e 4
Z ‘ } pat ! | H ORe S M L | e 1
3 I i 1 3 O S 5987 EEERL
¥ \ ' 13 . T T
z EREE -] 1 RSV ! EaRR
R : g ~] |1 B B =
o o e e | FEETIE Pk b iy : L3ttt \
g Tnm g ; BER . Eem e Bt '
Badu B EecanamEl . LT SR
bkt i Y b il Ea LY Lot o d10
10 e st ‘{ - : -— - =3 = s T
2 . 1 T T | SRR [,"ﬁ.__; + r."o
- — -+ T T T T p ot ad L] X
- Tt —1 et ' r , - i : +
: =+ T G 5 L i ]
! s TrbH | I '{i | NO TRIP ZONE mEd s |
1 T11 T Ty | M T R i H |35 1 | !
SR il oot : il Lo ebabd) z
! L i ' i ikt B RS |
1 ] 'l i s I ] ] ;
i ! i hE i {
1 i i 28 ¢ | R : vf:12 ;
- - -1
103 102 10 1 10 1c

MINIMUM TRIP TIME [S] et

Figure 3.2 = 3: Trip Curve of 7 A EPSP DC Circuit Breaker
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3.2.4.2 AGC Fusing

J OB (AC output 1):
J10 (AG output 2):

cireuit breaker, 3 Apms per phase

circutt breaker; 3 A mgiper phase

Figure 3.2 ~ 4 depicts the trip curve of tha EFSP AC circuit breakers.

T 1 it [ N
f | i ngend- aA mam‘.l;{l; controlled magnetlc cu'cu:.l: breaker |
i IRRRALL R | i”[ f
—_ Lo Procuremant Spec. Values for Minimum z
L it Current kated) | ! L1111 ! ! 10
£ ] T —— : |
5 f H ! ; : I 1 !
v | RN !
& RS - ! INEERL ENEE
= ! T : . T P T
0 RN 1 | IR 4 Sk
R BN
10 il R P | ' ' ! 510
i H P B \"\ - ekt .
- HEEEL! 1)
H N 10 1 !
i O (IR ‘:.5-—*
i LI
1o T 1 [ka'o
NO TRIP ZONE ! i
AR REEE l P it e i | o
N Tt E gl A EaF RIS ALY IR IS
- = - =)
1973 1072 107" 1 10 i
MINIMUM TRIP TIME  [g] =i
Figure 3.2~ 4: Trip Curve of 8 A EPSP AC Circult Breaker
3.2.5 Bonding
Same as 3,1.8
3.2.6 Grounding ;
Same as 3,1.68 i
8.2.7 Conducted Emission o Powar and Power Return Lires
8.2.7,1 DC Power Lines
Same as 3.1.7.1 B
3.2,7,2 AC Power Lines

Same as 3,1.7.2
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3.3 AFD Power Distribution Box

The AFD power distribution box is the standard power interface for experiments in the aft flight deck.
The location of the AFD power distribution box is shown in Appendix B, Section 5.

3.3.1 Connector Location

The AFD Power Distribution Box provides one output for Experiment DC power (J 03) and one output for Ex-
periment AC power (J 04), Figure 3.3 - 1 de[:icts the power connector location on the AFD Power Distribution
Box.

i
[ 2
@
=1
!
1
~AC I
BUS2 |
£ l J
@l <
AC ;
BUS3J .
i
@
@
oo

Figure 3.3 - 1: Connector Location of AFD PDB
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3.3.2 Fin Allocation of AFD FPDB Power Cannectors
The pin allocation of AFD FDB power connectors for payloads is givan in Table 3.3-1.
Table 3.3-1: PinAllceation List off AFD FOB Power Connectors For Payloads
| Nominat Spacelab Experiment
Connector| Power Outlet Pin Pin Nominal
Rating Connector Type [Connectar Type
Notation Notation Not,] Function Voltage Gurrent ¢ Spac.) ¢ Spec.)
Exp, DG A PWk NBGE
Bus 8 8 | PwrR Rin 28 VDG 18 A 1a-a SWT | NB 6 E14-a
{ YO e s T T e TR T T s Fw
Exp. * pac.40M
- Bus 1 D { PWR Ren 28 VG 15 A 39569)
g ;:hl..g NBOE 10-86 SN ng & E 10-8
Jo4 Exp. AC p Prese g |115/290Vims | 8x3A  kspac. om PN
D MNautral 89569)

* The current for one S/S RAU has to be subtracted from this value.

A 3=18
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3.3.83 Electrical Power Qutput Characteristics

DC Powar

Voltage range:
Max, currant;

Source {mpedance ;

AC Power

Quiput:
Yoltage range:

Max. current:

Source Impedance

Frequency:

Wave forma:
Frequency modulation:

\oltage modulation:

Harmenic distortion:

Phase digplacement between two
adjacent phases:

Maximum lodd unbalances

Fault npération:

Invarter efficiency:

Power factar:

A3-18

25,7 toc 32,0V

Fused upstream of the AFD PDB; 15 A max, continuous
Howaver, the output of the Experiment DC Bus 1 provides
also power for a 5/5 RAU, t.e. this power has to he
subtractad from the 15 A max.

T8O

3 phasges plus neutral line i
116+ 5 Vr-ms
Fused upstream of the AFD PDS8;

8 A max, continuous for each phase

line to ground

See para 3,9

400 + 1 Hz synchronized to MTU
400 + 7 Hz free running (fault operation)

sinusoidal
+ 1 Hz about the mean fraguency during any orie minute periad

= 1.5 Vpp modulation amplitude over a period of
at least 1 s

(Modulation voltaga under conditions of steady state
loading and frequency modulation)

<5%

;‘"*’\
120 + 2° iy
=100 VA between each of the three phase lines

In the event of inverter failure, only two phases or
one phase may operate continuously until manually
switched off

76,5 % averags
0.75 lagging to 1.0 to 0.85 leading
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3.3.4 Fusing in the AFD PDB
3.3.4.1 DC Fusing

The experiment DC power output is not fused in the AFD PDB. However, the Orbiter AFD main bus power
feeders are protected by 15 A Remote Power Controller s with tripping characteristics shown in Fig. 3.3 - 2,

% OF RATED CURRENT

gE%Eaﬁiﬁl =i
e

TRIP TIME  [S] —em

15 A Remote Power Controller (RPC)

Figure 3.3 - 2: AFD PDB DC Overload Protection Characteristics
(Derived from ICD-2-05301)

A3~-17




AT b

The AFD PDB chassis is bonded to Orbiter structure with a DC resistance < 2.5 MQ. The connector
housings will be alectricalily bonded to the chassis,

2.3.8 Grounding

The AFD PDB provides for each power output line a dadicated power return line. The power return line
i3 {golatad from chassis ground by at least 1 M) impedance (DC to 25 Hz).

A3~-18
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3.8.4.2 AC Fusing
There is no fusing for experiment AC powar outputs provided in the AFD FDB.
The Orbiter AC bus current is limited to 20 A by the inverter system until circuit breakers (3 A for
each phase} are activated, The tripping characteristics are depicted in Figure 3,3 - 3,
f ]
- !
! 2
5... 'IO2 _ ; : : 10
’E H ’ : { '
% i CY
¥
% i
o | !
x"\i\l FHITSN | |7TriP zoNe
i At ] |
o t SmaE, e : 10
: et
- X 4,14
NO TRIF  ZONE i 3.36
j |
1 L AT i : s
1072 1071 1 10 10 10
TRIF TIME [S] e
Lagend
AC 3 A Thermal Clrcuit Breaker
Figure 3.3~ 3 AFD PDB AC Powar Protection Characteristics - ‘\')\?
% 4
(Derived from ICD~2-05301) -
3.3.8 Bonding

gt
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3.8.7 Conducted Emission on AFD PDE Power and Powar Retum Lines
3.3.7.1 DG Power Linas
a) If connected to any of the Orbitar primary DC power sources (referanced to Orbiter structure):

Rippte
The rippie will not excead:
(1) 0.9 Vpp narrowband (30 Hz to 7 kHz) falling 10 dB per decade to Q.28 Vpp at 70 kHz,

thereafter rarnaining constant to 460 Miz.

(2) + 0.8 Vpeak broadba;nd in the frequency band from 30 Mz to 7 kHz and + 0,3 V peak in the
frequency band from 7 ki-z to 400 MHz,
Transients
Transients will not exceed the impulse equivalent of 3x 10-4\/5 above or below norrmal line voltage.
The amplitude of the transfent ix limited to:
e =+ 50V positive line = to = return line and poaitive line - to - structure
® % 30V reaturn line = to - structure

Rise and fall time of each transient s 21 yus .
b) If supplied by Ground Support Equipment Powers:

Ripple
The ripple will not exceed:

M 1.2 Vpp (80 Hz to 7 kHz) falling to 0,28 Vpp at 70 kiHz, thereafter remaining constant to
400 MHz.
=) + 1,0V peak broadoand in the frequency band from 80 Hz to 7 kHz and  + 0,8 V-peak

in the frequency band from 7 kHz to 400 MHz.

Transients

Same as above

Note: The ripple voltages ‘include a confidence margin of 6 d3.
3.3.7.2 AC Power Lines

Transient Spikes
Transient spikes will not exceed thé limits defined by Figure 3.8 - 4,

Transient Surge . : o o B - . L e

Transient Surge AC. voltages during normal opemting condltinns wm not exceed the limits defined by

Figure 3.3 - 5, For tranaient surge AC voltages during short clrcuit and-emergency switching conditions,
- see TCD-~2~05301. e .

A3-19
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Figure 8,8 =4+ Envelope of Shuttle Produced Spikes on tha AC Power Bus,
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140 .
MAXIMUM
i3V
f 120 128 v
R AT
[y
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3.4 Exper'irﬁent Easential Power

The axperiment essential power bus provides the power for experiment caution and warning devices
as wall as for experiment holding functions in case of main power loss. All experiment loads connected
to this bus must, thersfore, provide a protection concept in order to prevent failure propagation into

the experimant essantiatl power bus.

In the module, the experiment essential pawer is routed through the connector brackets CB 6, CB 1t16and
CB 28, At the paliets the essential power is provided through the connector bracket CB 51,

The location of the connector brackets is described in the Appendix 8, Structure Interface Definition,
Section 3.2

3.4.1 Coennector Location

The connector location on the CB’S. for expariment essential power is depicted in Figuras 3.4 ~ 1  thru 4,

I-_ ) wMainfloor '7
- 1

04 4 11 10

4 Qt;

|
i

7
[

L5

ﬂL"‘

308 S’AlHE L5 07
T
Bt—ef— gzt —]

Figure 3.4 = 1: Experiment Essential Powar
Connector on CB 6

b HAHFLDOR
\ - I . i
0 B | gy R
s | Loz 403 S04 PV T
: i ! : :
2 ; EXPESSWR. | i
Lo 25 e 5] o — B8 = 55 E 43 : 59—t

Flgure 3.4 - 2: Experiment Essential Power g
Connector on GB 16 .

w (TR
\
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“_—-—-L-u 4 L !
’ ' ' ’ EXP .ESS PWF '
! 3 % 106 ol
I. _‘5.?..__ ml LY L 05 ot 75T
o { i ]
25— 53—t 5 59 55 8 —
Figure 3.4 - 3: Experiment Essential Power
Connactor on CB 28 \....._
FWD /
-gf—
/
Cis EXeIs
o8 51 | 8 51
- = - —=

Flgure 3.4 ~ 4: Experiment Essential Power
Connector an CB 51

3.4.2

Pin Allocation of Experiment Essential Power Connectars

Cannector type and pin allocation for experiment gssential power, as given in Table 8,4 - 1, are

identical at all connmector brackets ,

Tahle 3,4=-1:

Pin Allacation List of Experlment Essential Power Connectars

d |

R Nominal Spacelab Exper'imen!:
Connecta
Nnt:fionr Po:::t:tio::let Notupti{[:a " Pin Function h\ir;;nzl Rating Connector Connector
g Current Type (Spec.)l Type (Spec,)
J OF NBOE
acCB 6 A PWR 1o-gens| NBE E 1:.;3
CE 16 | ExXp.Ess.DC 28 vV DC 7.5 A
. (Spac. 40 M
c8 28 FWR Rtn 39569),
J o3 c Spare
L—at CB 51
AJ-2g

T > N A ) i e ik s A 5 b et

{p Y

e o s e i e o
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3.4.83 Electrical Power Qutput Characteristic
DS voltagé range: 22,0to 32.0 V in tha module
21.5to 32.0 V¥ on the pallet
Saurce impadance: see par2 3.9
3.4.4 Fusing

The experiment essential power bus is pr-otn;:.had against overload by a melting fuse (7.5A) in the

emergency box. The trip curve is shown in Figure 3.4 - 5 .

T o T i
i Legend.: ?.EEA m_elting fuse
o | 1 H
I i i |
-S. 102 it T - ! 1 . 102
1 i * i - 1 r g N - It
z = AL A
L
14
T |
-
|
o ! l 4‘!\'__*__.
% Procuremant Spec. Values ot
; for Minimum Current Rated et i
10 4 —— e : - 10
T T : : Tt : 7.5
1 L 0 v M T T
. i | | :
! } | | ! :
| NO TRIP ZONE |
‘ 1
! |
i i ] ! [ A
: {1 i ; p oy bt
1 I E 1 ! 1 ; H Hi ! [y P Ll
- =1 3
1072 10 1 10 10" 10
MINIMUM TRIP TIME [&] =i
Figure 3.4 = & Trip Curve of 7.54A Melting Fuse
3.4.5 Bonding
Same as 3.1.5
3.4.6 Grounding
Same as 3.1.6
3.4.7 Conducted Emission on Power and Power Return Lines

Same as 3.8.7
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3.5 Experimant Pawer Sugply in the Medula Center Aisle

Through connector bracket CB 31 {n the core segmeant and connector bracket CB 32 in the experiment
segment power is provided to axpariment aquipment in the module center aiste, The location of these
connector brackets is given in Appendix B, Structure Interface Deafinition, Secticn B 3.3.1.

3.5.1 Connactor Location

The connector location at the centar alsle connector brackets GB 31 and GB 32 are given in
Figura 3.5~ 1. Two connectors provide DG and AC power for axpariments; five conneclors epresent

the interface for an experiment RALU,

For CB 31,experiment CC and AC {3 routed from EFDB 1,connector J 64 ( DG 11 ) and connector J 05 CAC 11)
viz a branching unit.Note that the EPSP {n rack 3 {s supplied by the same branching unit as CB 31.

For G8 22,experiment DC and AC power {s routed from EFDB 3,connector J 01 { DC 34 ) and connector
J OB ( AC 34 ).

The harness for this standar d configuration is Spicelah provided.For any other harness configuration,

the experirrentar/payload integrator has to provide the harness,

The other connectors have no direct experiment intarface;they zre exclusively to support an expariment RAU.
The harness from CB 31 and 32 to an axperiment RAU is not delivered by Spacelab and has to be provided by
the exparinenter/payload integrator.The harness data are described in Appendix A, Section 8.1.2.
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8.5.2

Pin Allocation of Pawer Connectors for Experiments

The connactor and pin allocation for center aisie sxpariment power is givan in Table 3.5 -1,

DC power is providad via twin contacts. The use of both twinlines is necessary to accommodate the maximum

current defined by the EFPDE circuil breaksr located upstream.

Table 3,5~ 1:

Pin Allocation L.ts}' of Center Aisle Fower Connectors for Payloads

Hominal Spacelab =xperirnent
Connector | Power Qutiet] Pin Pin Function Nominal Rating Connector Type |Connector Type
Natation Notation  |Notation Voltage Currsnt ¢ Spec.) { Spec.)
( A Pwr MS  8450-U
J01 Exp. DC B Pwr Rin i 28 vbho 60 A 24-22 SN| MS 3459
C Pwr win (Spec. MIL-C~ U-24-22 PN
D Pwr Rtn lline 06s015)
4 g NBOE 14-5 SNS 1
B - Phase B = NE &6 E 14«5
J o2 Exp, AC c Phase C 115 Vr‘ms 3x7.8B Arm BN
o Nautrat Spac.40 M
389569)
3.5.3 Electrical Powar Qutput Characteristics
3.5.8.1 DC FPower
Voltage rengs: 2844V
( Output current: 1 autput max. §0 A, if connected to an EFDB

Source impedance: sea pura $,.9

For additional charactaristics, sea pars  3.1.8.1.

Agd-ar
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3.5.8.2 AC Power
Cutput: 8 phasas plus neutral line i
Voltage range: 115/200 vV + 5% line to ground/tine to line
rms —
Max. continuous powar: 1 output
2.7 KVA in total,
rermote control capabilibty but no circuit protection in
D
Source impedance: | Sea para 3.9 the EFDS
For additionat charactaristics, see para 3.1.3.2.
3,.8.4 Fuslng
Yy
3.8.4.1 DS Powear Qutput j

Same as 3.1.4.1, if connected to an EFPDB or 3,.2.4, 1, if connectad to an EFPSP.

3.5.4.2

AC Power Qutput

Same as 3.1.4.%if connected to an EPDB or 3,2.4, 2, if connected to an EPSP.

3.5.6

3.5.6

3.5.7

3.5.7.1

3.5.7.2

Bonding

Sarme as 3.1.5

Grounding

Same as 3.1.6
Conducted Emission on FPower and Power Return Linas

DC Powar Lines

Same as 3,1.7.1

AC Fower Lines

Same a8 3.1.7.2
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3.6 Experiment Power Supply in the Airlock .
3.8.1 Connector Location
At the airlock expariment table there is a single power connector (ECI - J1) for both experiment DC and AC

power, The experiment DC and AC power is supplied from the EPSP in rack No. 4 through J 12 (DC) and
J 09 (AC).

The connector CBT = P1 on the experiment taole provides the power exclusively for Exp.RAU Heaters.
The power is routed from the Subsystem Power Distribution Box via the Airlock Control Panel to CBT - P1.

The redundant power supply for the Exp.RAU is provided by the connectors P01 and P02 which are
supplied from the Subsystem Power Distribution Box.

Figure 3.6 - 1 depicts the power connector locations on the experiment table in the airlock.The
signal connectors P03,P04,FP05 and P 18 at the airlock experiment table are described in section 5.2,

Note: 1) One hand operation is pessible for connecting/disconnecting
4¢—FWD
cables with release fasteners

2) Length of pigtail is approximately 750 mm after release

|_ Figure 3.6 - 1: Power Connector Location onthe Experiment Table in the Airlock _I

A3 .29
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3.6.2 Pin Allocation of the Powar Connector for Experiments

Tha cornector and pin allocation for atrlock experiment pow ar is given {n Table 8.6 - 1. DG power is

providad via twin qontauts. The use of both twin Tines {s necassary to accommodate the maximum current

definad by the circuit breakers of the EPSP located upstream.

Table 3,6 1;  Fin Allocation List of Power Connectors for Experirments {n the Airlock

Cennector | Powsr Qutlet] Pl Nominal Masirmum | SFacelan Expariment
Notation Notation Notat Pin Function GConnector Type | Connector Type
ctation Voltage Current ¢ Spec.) ¢ Spec.)
J PWR
Exp.DC K PWR Rtn 28V DC
M PWR ftwi ' :
L PWR {m:} 28 v DbC Ta NEOE 14-12SNT{ NE 6 E 14-12 ﬁ}
(] B
ECI-Jl e e o E’T_ oo e (Spec.4OM _—
B Phaso A r = 3956%)
Exp. AC A Phase B
H Phasa ¢ || 157200 Virnd 3% 8 Arms
G Meutral
B BT I evia B
Airlock D Status Rtn 8 vDCe 0.03 A
Contral Fane!
st bS Exp.RAUG 1 PWR 28V DG 1.25 A 811 P 4056 - 35 { 311 P 405 - 3P
Power Supply| 16 FPWR Rtn  — 812 -B812
oz DG Exp.RAU| 1 | PWR 28 v DC 1,25 A a1 P 405 - as | 311 P 405 - 3P
Power Supply| 18 PWR Rtn - B2 -B12
1 PWR 28 V DO 2A
oo __2_ e PWR Rtn | TED TBD
ceT ~ M RAU Heaters| 4 PWR Rtn
5 PWR ap v DG 2 A
o
i
3.6.3 Electrical Power Output Characteristics
8.6.8.1 DC Power

Voltage range :

Cutput current:

Source impedance:

For additional characteristics, see

21.7Vto3zVv

max 7 A (protectad in the EPSP)

see para 3.2

para 8.2.8.1.

AB8~380
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3,6.8.2 AC Powar
Outputs 3 phasas plus neutral line
Voltage range: 104/180 Vr-rns to 121/210 Vrms
Source imipedanca: see para 3.9
For additional characteristics, see para 4.2.3.2
3.6.4 Fusing
3.6.4.1 DC Power Output
Same as 3.2.4.1 (J 12)
38.6.,4.2 AGC Power Cutput
Same as 3,2,4.,2 (J09)
3.6.5 Bonding

Bonding resistance to structure <50mQ ,

3.6.6

8.6,7.2

Grounding

Same as 3.1.8
Conducted Emission on Power and Power Return Lines

DC Power Linss

Same as 3,1.7.1

AC Power Lines

Sama as 3.1.7.2

AB-381
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3.7 CPSE Connactor Brackets

In addition to the axperimant powar interfaces desceribed above there are three connector brackets
tr1 the module which provide for axpariment DG and AC power. These connector brackats have been
designed in the context with Comimion Paylead Support Equipment (CPSE) to be accommodated in the
module . The powar routing is shown in Figure 3,7 —- 1.

E;’ -_l = r—ll—!_‘——-t
/ i ll T 1 AlR= I
L Hou 1ocKk fn
| i
RACK & RACKI0
- ry
X l
PSP | EPsp |l 1\
| Bm Hommerpmaeed|
il L
FWD $ 3

Figure 8.7 - 13 CPFSE Connactor Brackets

The thres CPSE connector bracikeats providing experiment power in the rmodule are

- OB 18 This connector brackat providu tihve break betweesn core segment ang ckparimént segment
far the airlocck power harnass. In short modula configurations this connector brackat is accessible

for experimants (&.g. exparimant equipmant attached to the High Quality Window/Viewport Assembly).

- OB 26 This connector brackat provides the power interface betweesn Airlock and Spacelab sr.ibsystem.

If the airlock is not flown this connector bracket is accassible for expariments;

- CB 28 This connector bracket originxily was foreseen for the powar supply of the aft airiock which
has been deleted, This connector brackat {s always available in long module conflgur-ations (e.g. far

experiments attached to the aft erd viewport).
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8.7.1 Connector Bracket CB 18

Connector Location on CB 18

OVERHEAD STRUCTURE

® FLIGHT DIRECTION

FART OF CB 18

— 40—

+ ~F} -]
G| \

l—C8 18

&
T
4
£
b
-]

5
N

+
N
€

218

*183

SPARE L(?/l l

127

[

e =114 - oo

SPACELAR PROVIDED

4
—— —t-.-
USEA FROVIDED™

@ FLIGHT DIRECTION E

3.7.1.2

Table 3.7.~1

Figure 3.7 - 2:

Connector Location on'CB 18

Pin Allocation of Experiment Power Gonnectors

Ptn Allceation List of CB 18 Pov#er Connectors for Payloads

R L n _SLpacelab éxper‘iment
Connector | Power Outtet Pin Pin Nominal | Maximum g2 o :
! : tor T Connect
Notaticn Notation Notatfon | Function Voltage | Gurrent | ¢apery. YPe | FEnassior Type
H PWR '
Jot Exp. DC := ;"WWI:L ?::in 58 v DG . NBOE 22-12 SNS| NB 6 E 2¢;1N 2
G PWR liney| 2BVEC kspec.40 m aossg)]
Rtn
B Phase A , -
J 03 Exp. AC c Phase B Ms/200V| o a | oOC 1EIOSNS) g @ 12-10
’ . Fhase C rms PMStonac 40 M 39569) BN
J Neutral )

L

For DC power the use of both twinlines {s neceasary to accommodate the rraximum current,

g
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3.7.1.8 Electrical Power Output Characteristics

3.7.1.8.1

DC Fower

Valtage range :

Source impedance :

All ather chaiacteristics;

22,4-32V

see para 3.9

3.7.1.8.2

Veltage range

All cther characteristics :

8.7.1,4

F.7.1.4.1
3.7.1.4.2

3.7.1.5

( 8.7.1,6

8.7.1.7

3.7.1.7.1

3.7.1.7.2

o i e

Source {mpedance 3

same as given in para 3.2.3.1

AC Power

106 - 120.5 V
rmns

183 =210V line-ta=line
rms

see para 3.9

same as givan in para 3.2.3.2

Fusing

+

DC Power Cutput
Same as 3.2.4.1  (J12)

fAC Power Cutput
Same as 3.2.4.2 (J08)

Banding

Same as 3.1.5

Grounding

Same as 3.1,8

Conducted Emission on Power and Power Return Lines

DC FPower Lines
Same 28 3.1.7.1

AC Power Linas

Same as 3.1,7.2

A3=-235

line=to-nautral
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8.7.2 Connector Bracket CB 26
3.7.2,1. Connector Locationon CB 26
Figure 3.7. - 3 depicts the power connector location of the CB 26.

Yl > o
SN 1
N (I

~- AIRLOCK —— -

® 7

TO CDMS /AUX.EXPERIMENT »
EQUIPNENT WA

Figure 3.7 -~ 3: Connector Location on CB 26

3.7.2.2 Pin Allocation of Experiment Power Connector

Table 3.7 = 2: Pin Allocation List of CB 26 Power Connector for Payloads

Spacelab "Experiment

Connector Power Qutlet Pin Nominal Maximum
o Connector T
Notation Notation Notation IES = EE Lo \Voltage Current ?;r;n:cct)or e ¢ Speec ) * e
J PWR
Exp.DC K PWR Rtn 25, v DC
M PWR] twin 7 A
L f-“WRLne] c23vDC INBOFZ 14-12 SNS|NB 6 E
Rtn 14=-12 PN
J Ot o s "B T Pweeas [T~ 1"~ """ "(Spec4.0 — (Spec.
Exp. AC A Phase B 40M39569)
H Phase ¢ || 15/200 vrmJ 3x3Arms
G Neutral
Exp. RAU C PWR
Supply 23 D PWR Rtn 2voc B
( no exp.
interface )

For DC power the use of both twinlines is necessary to accommodate the maximum current.

3.7.2.3 Electrical Power Output Characteristics

same as 3.7.1.3

b =

A3~-36
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8.7.3 Cohnector Bracket CB 28
3.7.3.1 Connector Locatlon on CB 28

Figure 3.7 = 4 depicts the connactor location on CR 28

r- HANFLOOR
\ ; ! 1o e ’ -%.
* + T N n[ H
' \ we para 34 . EXRPOWER
1151 £ x3 0k X8 i ]
i & 1 1@ o
b g i I T
i : . ;
25 53 ot B8 8 —ete— 85 48 et 80— ota—nt5 §5 ——sd
&‘.—_..-
FWD
\
Figure 3.7 - 4: Cunnector Lacation on CB 28
pr—— CIS EXers
3.7.3.2 Pin Allecation of Experiment Power Connector
Teble 3.7 - 3;  Pin Allocation List of GB 28 Power Connector for Payloads
. Spacelab Experiment
Come_ctar‘ Pawer Outle Pin ©in Function Nominal Maximum  |Connecter Type | Connector Type
Notation Notation Notation Voltage Current ( Spec.) { Spec.)
J PWR 28 VDG NEBOE NBEES E
K PWR Rtn 7A 14-12 SNS 14-12 PN
Exp. DC M |Pwr i 28 vBC
L PWR ling {Spec. (Spec.
J 11 ———— —— ————t ! 40MaosEg)| 40M 305BD)
B8 Fhase A 8x3 A,
Exp. AC A |Phasa B 15/200 V ms”
H Phase C i rm
G Neutrat
Exp. RAU c IPWR
Supply 1 D FWR Rtn 268V oG 10A
( no exp.
interface} .

power the uge of both twinlines is necessary'to accomedate the maximum current.
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3.7.3.3 Electrical Powear Output Charactaristics

3.7.3.3.1 DC Power
Same as 3.2.3.1

3.7.3.3.2 AC Power
Samea as 3,2,3.2

3.7.,8.4 Fusing

3.7.3.4.1 DC Power Cutput
Same as 3,2.4.1 (J12)

3.7.3.4,2 AC Pawer Qutput
Same a5 3.,2.4,2 (J09)

3.7.3.58 Bonding

Same as 3.1.5

3,7.8.6 Grounding

Sarme as 3,1.8

8.7.3,7 Conducted Emission on Fower and Power Return Lines

8.7.8.7,1 DC Power Lines
Same as 3.1.7.1

38.7.8,7.2 AC Pawer Lines
Same as 3.1.7,2

AQ-as8
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3.9 Steady State Impedances of the EPDS

The intention of this para {s to provide the user with impedances to calculate voltage drops and voltage
levels up to and at the experiment power interface. The impedance figures shown in the following
sections are composed of harness impedance for supply and return line, connector, switch and internal
box impedances, The values given below are best estimates, except for the harness impedances which
are well iv..swn. The behaviour of the distribution system has not been reflected with respect to transients

ard spikes, i.e. all figures are only vatlid for steady state conditions.
3.9.1 Impedances of the Exparimient Main DC Power Supply

The ICD - 2 ~ 05301 defines the on-orbit voltage lavel at the Orbiter/Spacelab interface (CB 1 or CB 41
respectively) for primary DC. The voltage level is specified to be within 2 range of 6.6 V - 82 V for

loads varying between 12 KW and 2 KW, However, the minlmum value of 26.6 V is only preliminary.

Far the harness impadance batween fuel cell and the Orbiter/Spacelab interface only tentative data is

available. Assuming 4.1 m§ for this impadance the total impedance between the fuel call and the branching

point of the subsystern and the experirent bus is 5.2 mQ.

Voltage drops and harness icsses up to this branching point can be calculated by taking into account tha

tatal subsystermn loads deftnad in Table 3 = 11 of the SPAH main volurne plus the actual experiment loads.

Figures 3.9 -1 thru 3,9 -5 depict distribution impedances for Experirnent Main DC power.

A 3 - 41
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LONG MODULE
_PALLET 1
LONG MODULE R1 3 .
. P EPDR
[of: v+ S
PALLET 1  PALLET 2
LONG MODULE 1 Re"
. ssemee] EP DB RT3l EF DB
¢a29
PALLET 1 PALLET 2
- - - £PDB Rt E?DBl
MODULE ‘
CB29
PALLET 1  PALLET 2 PALLET 2
SHORT Az i B4
R ERDE H+{— 1 EPDB R ——34 EFDB
MODULE
CB29
PALLET 1 PALLET 2 PALLET 3
A3 i " 15 I l
IGLOO EPDR hemt EPDE Hef =y ErpB
CB41
PALLET 1  PALLET 2 PALLET 2 PALLET 4
A3 a3 RS R
tgLoo EPDA L-{:h EPDBH~{_] EPDB EFDB
£Ra
. PALLET 1 PALLET 2  PALLET 3 PALLET 4  pALLET &
R3 i - R4 R T R4 |
1GLOO EPDB fe e EP5B T % e 15 EPI1B
char
ITEM R1{ A2 { R3 R4 | A5
{m ) .a[1.8]0.7 lo.g 1.8

Figure 3.9 -1

Impedances of the Experiment DG Power Supply
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| S — CORESEGWENT i EXPERIMERT SEGMENT s |
“ FuGHt LS SECTION RERT $7 ri—r{] AIRLOCK
wad ECTI! —1.— EXPE TN CB—1-8—1 m‘l CBZE : m 'c
= —F o N
1P L T =
COXTHOL CENTER RALK RACK 7 RACK ¢§ KACK -3 RACK 210 RALK ~12
ORBITER;SI'L
A EPSP {epsz | | epsel EE_Pﬂ
RO CB1
1—[::1"““‘
! R1 ;828 chzo
ORBITER A f20
FUELCELL
i EPDE=3
roeiyT
117 !
AL A |
{ . CB3z
|EPSFI X EPSP EPSP EPSP EFSP
WORK BENCH RALK RACK »2 RACK =3 RACK «7 AALX =3 RALK =1
ITEM RO R1 | A2 | B3 | R4 | RE | RE R7 | A8 | RO | R1D | R11] R12] RI13 | R14 | R16 | R16 | R17 | R18B | R1g
ma ) 4,3_‘{_1,_1 1.0 |12.9[14.8)4.9[11.9]9,1 |2.8 |0.2 |8.9 [10.2|12.8]0.8 [15.5[12,9]11,6] 5.6 |150 |s0.4
R20 | R21 | R22
0.3 H50{760

Figure 3.9 - 2: Impedances aof the Experiment DC Power Supply - Long Maodule
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Figure 8.9 - 4:
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Impedances of the Experiment DC Power Supply — Shart Madule
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Impedances of the Expariment DC Powenr Supply - Igloo
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Figure 8.8 -5: Impedances of the Experiment DC Power Supply - Elements
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3.9.2 Impedances of the Expariment Esgential Powar Supply

‘The cn~orbit voltage_ range at the Orbiter/Spacelab interface (CE1 or CB41) is 25,7 V to 32 V (see ICD-2~
05301). The path betwean CB 1 or CB 41, raspactively, and the emergarcy box (see Figure 8.9 ~ 7 thru
3.9 =9} is common for subsystem emergency, subsystem essential and expariment essantial power. Thus
subsystemn loads have also Lo be considared to calculate the voltage level at the emergency boX autput for

expariment essential power,

Figures 3,9 — 6 thru 3,9 -10 depict the distributlon impedances of the experiment essential power supply.

A g mds )
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Figure 3.9 =10; .Impedances of the Experiment Essential Power Supply = Elements
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The power source for Expariment 400 Hz AC power {8 for normal loads the Experiment 400 Hz
invertar. Howevers in the case of minor experiment AC loads the experiment inverter may be
switchad off and experimants will be supplied by the identical S/S inverter,

The {mpedances of the 400 Hz AC distribution system for experiments are shown in
figures 3.9 =11thru,3.9 =15,

A3 ~50
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Figure 3.9 = 11: Impedances of the Experiment AC Powr Supply
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Impedances of the Experiment AC Power Supply - Long Module
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3.10 Dynamic Experiment Power Bus Impedances
3.10.1 Experiment DT Main Bus A

The dynamic source impedance of the Orbiter DC bus at the Spacelab interface plane is shown in Figures
3.10~-1 and 3.10 -2, The Spacelab dynamic bus impedance as seen from the EFPDS outlets is shown in

Figure 3.10 = 3, which will be supplied at a later date.

| |

Al —— — =
t A
i "
[=] o
> 10
("]
2
<
:
il
3 ' ==
V.
0.1
I
0,01
10° 107 104 108 108

FREQUENCY (Hz)

Figure 3,10 = 1 Orbiter DC Power Source Impedance (Ground Power)

A3-585
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Figure 3,10 - 2 Orbiter DC Power Source Impedance (In-Flight)
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Figurs 3.10 - 3: Spacelab Dynamic Power Bus Impedance
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3.10,2

Experiment Essential Power Bus

The dynamic source impedance of the Orbiter auxiliary busses at the Orbiter/Spacelab interface is the same
one as shown in Figure 3.10 = 2,
outlets are TBD.

3.10.3

Experiment AC Power Bus

Dynamic source impedances at the Spacelab experiment essential power

The dynamic AC power bus impedance as seen from the experiment dedicated AC power outlets is shown in

Figure 3.10 - 4 . This diagram depicts malnl& the inverter source impedance above 1 kHz under minimum

and maximum load conditions.,

The impedances below 1 KHz should be evaluated using the i.mpedances given in para 3.9 .

Q)

SOURCE IMPEDANCE

100 i 3
: —
T —
T | RS
8 L
I
LOAD ——T——
b2l 5
10 :
! i %I—lr
R
R
S [ LOAD . |
: =
1 r
- —
+ % i |
: l . >
. b e
P
] ot
0,18 ﬂ ' i |
0.10 = :
i .
: ——— ;
F i l‘” o ' % g Bl ]
T BAN
HERE o iy :
L RN =il ?
! i II! ' 'I ! '-" H &
0.01 | REELR. ol : N A T
: 7
10° 108 104 10° 108 10

FREQUENCY (Hz)

Figure 3.10 = 4: Spacelab AC Source Impedance Characteristics (Phases to Neutral)
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3.10.4 Experiment AFD Power

The dynamic Orbiter DC source impadance at the AFD power distribution box interface plane is shown
in Figure 3.10 ~ 2 , It i3 expected that the AFD power distribut{on box ttseif will provide only a negligible
contribution to the dynamic source {mpedance, &s seen by the experiment.

The dynamic Orbiter AC source impedance as seen from the AFD is still TBD,

ing
‘!::fv’
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4. COMMAND AND DATA MANAGEMENT SUBSYSTEM
4.1 Experiment Remote Acquisition Unit (Experirment RALY
4.1.1 Connector L.ocation

Figure 4,1. ~ 1 deplcts the connector locatien of the experiment RAU. Three types of connectors are used, a

25-pole, a 38—pole and an 88-pole type.
25-pole connector (receptacle equipped with pins)
G3I1P405~-3P ~-B —~ 12
3B8-pole connector (receptacle equipped with pins)
GWSW 038 BN RPFB
GWSW 038 BV RPFB

GCWSW 038 BW RPFB

fA8~pole connector (receptacle equipped with pins)
GWSW 088 BN RPFB

GWSW 088 BV RPFB

These connectors are specified in the GSFC specifications:

GSFC-5-311-P4/5
GSFC-5-811-P4/1

(appl. for G 311 P 405~Type)
(appl. for GWSW-type)

J o1, Jo2sJie

J 04, yag, J18, J 18

JOS, 14, J17

J o7, 211, J 15, 4 18

J 08, J 10

J 03, Jog, J.i2

The experiment RAU contains 19 connectors, however, the experiment may connect directly only to the

following connectars:

J 0B, J o8, J10, J 12
J o7, J0g, J11, Ji8
J 14, J 15, J 18, J 17

(ON/OFF Commands)

(Flexible inputs and ON/OFF Commands)

and User Time Clock Update)

I Note: Unused cunnectors should be protected against EMI by metal .c covers provided by Spacelab..

Adg,1-1

i TPV e =

(Serial PCM Commands, Sertal PCM Data, User Time Clock,

-
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The function of each user connector is depicted in Table 4.1 - 1,

Table 4.1 - 1;: Experiment RAU User Connector Functions

Spacelab Experiment RAU Expeariment
Not. Function Receptacle Plug
J 08 ( GWSW 088 BN RPFB GWSW 088 BN PSHB
J o8 32 Flexible Inputs b, 3 av % - gy
J 10 4 ON/OFF Commands " 8N " W BN m
J 12 N : " BV n ”n Bv n
S é
J o7 GWSW 038 BW RPFB GWSW 088 BW PSHB
J °° " BN " " BN ”
4 > 12 ON/OFF Commands < 3 g i By
J 13 b BN " " BN "
- -
-
J 14 Serial PCM Command GWSW 038 BV RPFB GWSW 038 BV PSHB
Channel (one)
R L Sarial PCM Data < . aw . " aw "
J18 Channal (one) a BN . " BN ®
User Tima Clock
J17 J Channel (cne) . " Bv " " By "

ke

In case that the experimenter: is responsible for the Experiment RAU accomodation, he has to

provide additionally the harness between the Experiment RAU and dedicated Spacelab CDMS and

EPDS connectors. This applies to the RAU connectors

Jo1, Jo2
J 03
J 04, JO5
Jig
Ji9

More details are given in Section 8.1

(Power Interface)

(Menitoring and Control)
(CDMS Data/Command Bus)

(COMS UTC Bus)

(RAU Adress Connector)

A4 1-3
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As shown in Table 4.1 = 1 the RAL Experif-nent cunnectoﬁs have pin allocations that provide for :

. Flexible Inputs

' have a common shield.

. ON/OFEF Commands

Twisted shielded pair for each ON/QFF command gutput

» Sarial PCM Commands

Twisted shielded pair for each serfal PCM command and clock output,

. Serial PCM Data

Twisted shielded patr foreach data input, request input,and clock oukput,

. User Time Clock

Twisted shialdad pair for each user time clock and user time clock update cutput.

for flexible input addresses, reference is made to para 4.4.2.1.4.28, Data Transfer, in tHe main volume

of SPAH,. Tabie 4.1~ 2 depicts the cross rafarences of connector notations, block addresses and channel

addrasses,
%

ON/OFF command chamnels, serial PCM command channels and serial PCM data channels have. a channel

Twisted pair for each Flex. input, 4 twisted pairs bslonging to the same block address will -

addresgs only. The Tables 4,1~ 2, 4,1 - 3 and 4.1 —~ 4 depict the eross references of connector notation and

addresses.

Aa,1~4

i ¢ g

ar
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4.,1,2 Pir. Allocation of Experiment RAU Connectors for Signals to/from Experiment
The pin allocation {5 given in Table 4.1 - 2 through 4.1 = 4,
Table 4.1 = 2: Pin Allocation of RAU Connectors J 06, J 08, J 10, and J 12
Bin I JO8s J 08 J10 J12
Not Signal Code Function | Block|Crnl | Block |Ch’nl |Block |CHnl ‘|Block | Gl
: Addr.| Addr.| Addr. |Addr. |Addr. |Addr.{Addr.| Addr.
1 ON/OFF CMD| Line MN/A | 12 N/A 28 N/A | 44 N/A | 60
2 Return
3 Shield
4 Flex. Input Line o] o® 10 1 B 64* ) 4 65
5 Return
6 Flex. Input Line 2 3 66 67
7 Return
8 Flex. Input Line 4 5 68 69
- Return
10 Flex. Input Line 6 7 70 71
11 Return
12 Flex. Input Line 8 9 72 73
13 Return
14 Flex. Input Line 10 1 74 75
15 Return
16 Flex. Input Line 12 13 ] 76 | 77
17 Return 0 0 4 4
18 Block Shield Shield N/A N/A N/A N/A
1e ON/OFFCMD| Lina N/A | 13 N/A 29 N/A | 45 N/A | 61
20 ' Return
21 Shield
22 Spars
23 _ Block Shield Shieid N/A N/AL N/A N/A
24 Flex. Input Line 4] 14 (o] 186 a4 78 4 79
25 Return
26 Flex. Input Line 1 16 % |1 17 5 80%| 5 81
27 Return
28 Flex. Input Line 18 19 a2 83
20 Return
30 Flex. Input Line 20 21 84 85
31t Return
3R Flox. Input Line 22 23 86 87
33 Return
34 Flex. Input Line 24 25 ] 88 | 89
35 Return 1 1 5 5
56 Block Shield Shield N/A N/A N/A N/A
37 ConriactCover| Shield :
38 ConnectCovear| Shield
39 Block Shield Shield N/A N/A N/A N/A
40 Block Shield Shield iN/A N/A N/A N/A
41 Flex. Input Line 1 26 1 27 5 0 -] o1
42 Return
43 Flex. Input Line 28 29 =] a3
E2) Rewrn
45 Flex. Input Line 30 at S4 85
48 Return y! 1 5 5

A4,1-5

* This bit will be transfered as MEB for discrete black scan,
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Table 4,1 -2 2in Allocation List of RAU Connectors J 06, J 08, J10and J 12
(Cont’d)
Pin J 086 Jo8 J10 J12
Not. SADES L Function Block | Ch’nl| Block | Ch’nl|Block| Ch'nl |Block | Ch’nl
lAdd- . | Addr.| Addr. | Addr.|Addr .| Addr, |Addr. | Addr,

47 Flex. Input Line 2 2% 2 33 6 o96*| 6 ar
48 Return ‘
49 Flex. Input Lina 34 as o8 a9
50 Return l '
51 Flex. Input Line 36 ‘ 37 100 101
52 Return 2 2 6 =1
53 ON/OFF CMD| Line N/A 14 N/A 30 N/A a5 N/A 62
54 Return
55 Shield
56 Spare .
57 Block Shieid Shield N/A N/A N/A N/A
§8 Flex. Input Line 2 38 2 39 6 i02 | 6 103
89 Retur:
80 Flex. Input Line 40 41 104 105
61 Return
62 Flex. Input Line a2 43 106 107
63 Return
64 Flex. Input Line 44 45 108 109
65 Return
66 Flex. Input Line 1 46 | 47 110 11
67 Raturn 2 2 6 6
€8 Flex. Input Line 3 48% 1 3 49 7 112# 7 113
69 Return
70 Block shield Shield N/A N/A| M/A N/A
71 ON/OFFCMD| Line N/A 18 N/A <l N/A 47 N/A | 63
72 Raturn
73 Shield
74 Flex. Input l.ine 3 50 3 51 7 114 | 7 115
75 Return
76 Flex. Input L.ine 2 53 116 117
77 Return
78 F.ex. Input Line 54 85 118 119
79 Return
80 Flex. Input- L.ine 56 57 120 121
81 Return
82 Flex. Input Line 58 59 122 123
B3 Return
84 Flex. Input Line 60 61 124 126
85 Return
86 Flex. Input Line 62 ¢ 63 126 | ¢ 127
87 Return 3 3 7 7 £
a8 Block Shield Shield N/A N/A N/A N/A

* This bit will be transfered as MSB for discrete block scan.

Ad4,1-86
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Table 4.1 - 3: Pin Allocation List of RAU Connector J 07, J09, J 11 and J 13
Pin Signal Code Function I Channei Address
Not.
J 07 J 09 J1 J 13
1 ON/OFF CMD Line 0 16 R 48
2 Return
°] Shield
3 Line 1 17 33 49
4 Return
12 Shield
8 Line 2 18 34 50
-] Return
13 Shield
b 4 Line 3 198 35 51
8 Return
16 Shieid
10 Line 4 20 3B 52
24 Return
17 Shield
11 Line 1 21 37 53
25 Return
19 Shield
14 line 6 22 38 54
28 Return
20 Shield
a1 Line 7 23 39 55
32 Return
23 Shield
33 Line 8 24 40 56
4 Return
26 Shield
35 Line =] 25 41 57
38 Return
27 Shield
ar Lins 10 26 42 58
38 Return
30 Shield
15 Line 11 27 43 59
20 Return
22 ¥ Shield
21 Connnector Cover| Shield N/A N/A N/A N/A
Shiaeld
18 Spare N/A N/A N/A N/A N/A

Ad =7
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Table 4.1 - 4 : Pin Allocation L.ist of RAU Connectors J 14, J 13, J1Sand J 17

Pin Signal Code Function Input / c Address |Electrical
Not. Qutput J14 J15 | J 16 {J 17 |[Characterist.
Section
3 Serial PCM Command Line o o] 1 2 3 4,1.3.3.1
4 Return
12 Shield
5 Serial PCM CMD Clock Line (o] 0 1 2 a 4.1.3.38.2
6 Return
138 Shield
33 | Serial PCM Data Line 1 o |1 2 3 |4.1.3.4.1
34 Return
26 Shield
35 Serial PCM Data Clock Line (o] 0 1 2 3 4.1.3.4.2
36 Return
27 Shield
11 Serial PCM Data Request Line i 0 1 2 3 4.1.3.4.3
25 Return
19 Shield
14 User Time Clock Line o) UTC 0 |UTC 1|UTC2UTC3| 4.1.3.5.1
28 Return
20 Shield
13 | User Time Clock Update Line o e [ITEUUTCURCL st
29 Return
a2 Shield
21 Connector Cover Shield Shield N/A N/A N/A | N/AL N/A} N/A.

Note : The remaining 16 pins are spare pins

A4, 1-8
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4.1.3 Input / Qutput Characteristics . .

Section 4.1.3 describes tha experiment RAU input/output circuits to provide the user with sufficient informa~

tion to adapt the experiment signal driver/receiver charactaristies fincluding cabling} to the RAU signal
roceiver/driver charvacteristics.

4,1.3.1 Flexible Inputs

As depicted in Figure 4.1 = 2 all flexible inputs are connected to & differential analog multiplexer system with

= ine.
R 2:0% Q for each line

if ths user signal is handled as a discrste, it will be discriminated by a comparator, as shown in Figure 4,1-3.
If handled as an anzlog signal, the signal witl pass a second differenttal multiplexer (see Figure 4.1 -2 ) and

will a fed to the input of an instrumentation amplifier depicted in Figure 4.1 - 4,

The RAU electrical input characteristics ( specification values ) as well as the user output characteristics

( recormmended values ) are given in Table 4,1 -5 .

" Add-8
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I FLEXIBLE INPUT CHANNELS ( EVEN ADDRESS )

FLEXIBLE INPUT CHANNELS ( ODD ADDRESS )

@ Irput amplifier for discrete signals

@ Input amplifier for analog signals to be digitized

S —
—] Differential
s 8 Channel
-+ Analog ]
——  Multiplexer
———— g ™
. °
- < Differential
. - 8 Channel L
. s Analog
L. Multiplexer °
Sub Multiplexer .
2
—t——{ Differential
. 8 Channel
. Analog 1
——] Multiplexer
S —
I
- | ADC
- - - = — — — = @8bit) ™
—w——  Differential
2 8 Channel
s Analog
—d  Multiplexer
L)
L] Ll
¢ - Differential -
. s 8 Channel
. L4 Analog
= s Multiplexer e
Sub Multiplexer ®
e —— -
—t—e——{ Differential
b< 8 Channel
- Analog
2 Multiplexer
g
Legsncl:

This ciagram does not reflect the multiplexer aAddressing scheme
Multialexer : HI 1=507A~5; RON £ 2.4 kQ fur each line

Figure 4.1 - 2:

Ad.1=-10
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@ Input Buffer Amplifier : Gomparator
|
| 470 k2
l -—-—r—_—r—‘
\ | 4.75 k&2
Ic1 )
Signal +
from 2= / | * IC 2 e
differential | 4,75 k&R -
multiplexer ]
output |
N | 475 kR
Return 1 [
— a .
! // | 2GSk 1: LMIIOF
] IC2:LMI1teF
+I5V 1 5.9 ki2 Diodes : 1N 4151
l L
Figure 4,1 -~ 3:  Input Amplifier for Discrete Signals
|
@ Input Buffer Amplifier |
|
|
4.7 MQ | 1
- 1 R
1
Signal Ic 1 L—I—E
from +
differentiat |
sub—multiplexer I
output c
Return Ic 1 e Bt
4.7 MO 1T aawF
R = 5.11 k@

S/H switeh Control

I‘_\{
!_4—\
Fy

IC1: LM iI10F
IC2:HA T -2420 - 2

Figure 4 1 ~4: Input amplifier for Analog Signals to be Digitized

Ada=-11



EUROPEAN SPACE AGENCY
APPENDIX A

ESA REF NO | cpacEi AB PAYLOAD ACCOMMODATION HANDBOOK REVISION: 0
SLP/2104 -1 DATE  :31JULY 1978

Table 4.1 - 5:

input/Output Characteristics of Experiment RAU Flexible Input

RALU Flexible Input Characteristics

(Specification Values)

Experiment Driver Cha

proper function

racteristics that will ensure

the RAU input will with—-
stand the application of

max + 15V and + 15maA
line=to-line and line-to-

ground

Input protection:

Fault voltage and
current emission:

+15Vmax , +15mA

Fault voltage and current
emission:

+15Vmax , +1SmAas¢

result of any single point
failure

Qutput protection:

the experiment output shall
withstand the application of
+15Vand +15m A

Input isolation,power on :1 MQ rninimum line~to-ground

shunted with 1,6 nF maximum
power off: same as nower on

Output grounding:

connected to experiment signal
ground

Wire shield reference: RAU chassis ground Wire shield reference: TBD
. Cable type: TSP, 410m
~_ =1 K{Q max.at DC to 500 Hz )

Input impedance

Power on : R, =500 KQ minimum
line=to-line shunted
with 200 pF maximum

Power off : 2 kQ minimum line-to-

line, (measured line~to-
line with a differential sig-
nal of 5 V and a common
mode signal of 5 V)

Qutput impedance:

Driving capability:

Q
greater impedance degrades
accuracy according to
voltage drop U - F‘o / (Ro + R i)

50 kQin parallel with 2,5 nF

Used as analog input:

Input type: differential, isolated

Full scale analog voltage

range: -5.12Vto + 5.08

7 bit + sign (see Table
4.1 =-86)

Conversion resolution:

Common mode wvoltage: + 6V max

Qutput type:

Full scale voltage
range:

Common mode voitage:

balanced (unbalanced and single-
ended signals are also accept-
able but will degrade RAU per—
formance)

-5.,12Vto+ 5,08 Vv

+ 1 V max (6 V causes
degraded performan=e)

240 dB& between DC and
500 Hz, decreasing with
8 dB/octave above 500 Hz

Common mode rejection
ratio:

Digitial “zero” level: -0.5Vto+2,0V

Digital “one” level: +2.5Vto+6.0V

Sampling window: Sps Bandwidth to be selected according-
to the sampling rate
-3dB ffequency: TBD
Iéo!l-off rate: TBD
Used as discrete input:
Input Type: differential, isolated Qutput type: single ended or balanced

Digital *zero” level:

Digital “one” level:

-0.5Vto+0.5V
+4.0Vto+6.0V

Common mode voltage: TBD

Common mode voltage:

TBD

Common mode rejection

no output change for V
ratio: ;

TED CM

A4,1-12
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Table 4.1 - 6: Characteristics of the RAU Analog - to - Digital Converter

Accuracy

Quantization error:

Non=linearity:

Termperature coefficient:-

Overall accuracy:

20m V max.

I+

i0m V max.

I+

50 ppm/ C max.
¢1e ppm/ °C typ.)

0.6 % of full scale

(assuming + 1V common m.de voltage)

Coding
ADC OQutput Bit Pattern
Input Voitage Range Sign| B7| B6 |BS B4 B3 B2 Bl=
LSH
+5.06 ¢ U 1 1 1 1 1 1 1
+5.02 < US+ 5.08 1 1 1 1 1 1 o]
+4.98 < Ug + 5,02 0 1 1 1 1 1 0 1
+0.08 < UE + 0.10 o] o o |o 0 o |1 o
+0,02 < UK +0.08 0 o o 0 0 o] (o} 1
-0.02 ¢ UL + 0,02 0 o o 0 0 o 0 o
-0.06 < UK - 0.02 1 1 1 1 1 1 1 1
-0.10 ¢ Ug - 0.06 1 1 1 1 1 1 0
,=0.14 < UL - 0.10 1 1 1 1 1 0 1
H
-5.08 < u { - 5.02 1 0 o 0 1 o]
-5.10 < UK - 5.06 1 o] 1
‘ Uug - 5.10 1 0 o] 0 0 0

A4-1 - 13
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4.1.8.2 ON/OFF Command Channel

Each RAU offers 64 ON/OFF command channels to the user with signal characteristics listed in Table 4.1-7,

The time function of a RAU ON/OFF cammand output channel is depicted in Figure 4.1 ~ 5,

OFF/ON TRANSITION ON/OFF TRANSITION

ON {'ONE') LEVEL
{C
/i

¢t QOFF {'ZERD'] LEVEL
L

UISE/FALL TIME : 0.9 psaT <100 113

Note:

Transition cceurs only after the RALU has received an instruction from the computer,
Figure 4.1 - 5: Shape of an RAU ON/OFF Command

The woltage leval of a spacific ON/OFF cormmand output channel is determined by the type of the last

ON/OFF command related instruction word sent from the experiment [/O-unit to the experiment RAU
addressed. Therefarae, a software initiated request is necessary in order to charge the command output
status. The RALU itself does not limit the duration of the QN status. However, the ECOS software provides two

types of ON/OFF commands:
- pulse commands

Tha ON/OFF command is raset to zero automatically after 100 ms,
thus praviding a pulse of 100 ms length

= level commands
The ON/OFF.command is set to a captain lavel (17 or ‘0 7y and will

stay there untll user aonlication scftware inikiates a change

The tatal nuraber of YONY cormrrands is limited by the RAU design, which allows 0’,8 A for all ON/OFF
command drivers, but does not provide any protection for loads above 0.8:A.

As a conseguence, the
usar is restricted to the following actual limits ;

o 82 commands at 85 mA load current at the same time.

1t should be notad that the following Table 4,17 states spécified values of the driving capability,
showing a certain margin of_safety .

IYRESLE
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The RAU ocutput circuit for ON/QFF commands is shown in Figure 4.1 -~ 8 with a measured driving characteri-

stics as shown in Flgure 4.1 ~ 7.

+6 V

22Q

1i/2 MQ 3467

CD 4049

Figure 4.1 ~ 8:

e ——— . it e e

-~

Signal Line }

s’

5.6 k0 to experiment
ON/OFF CMD receiver

Return Line

ON/QOFF Command Driver

*5
w 6
F
2 .
E’l 4
>
=
S 3
b4
k2
5
o 1

T

Figure 4,1~ 7

] 10 15 20 T A 30
LOAD CURRENT {maA)-

ON/OFF COMMAND VOLTAGE' VERSUS LOAD ‘GURRENT {MEASURED}
ON/OFF Cemmand Driver Characteristics -
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Table 4,1 -7

Input / Output Characteristics of RALJ ON/OFF Commands

RAU ON /QFF comimand cutput characteristics
( Specification vatues )

Experiment raceiver characteristics
that will ensure proper fitnction

Qutput protectian: The output will withstand
the application of

+ 15 Vmax and 4 15mAmax

Fault voltage and current emission :

+ 15 Vmax and
X 15mAmax

Fault voltage + 9 Vmax,line-to=ground Fault voltage protection : 15V

emission : as a result of any single line~to-ground
point failure -

Fault current : 50 mAmax,in case of Fault current protection : + 18 mA

either output transistor
short~circuited or extern—~
al short circuit to RAU

Cable types

TSF or twisted shielded
mutticonductor cable
£10m

Wire shield r sference: RAU chassis ground

Wire shield refarence:

8D

Qutput grounding : Cannected to RAU signal

Input isoiation

1 M min line=to-ground

ground shunted with 1 nF max
Output bype Single ended Inpuf type : e.g. diff. amplifier,
opto coupler, relais
Digital Zero“lavel : 0+ 0.5V Digital “zero”level ; ¢ +2.0V
Digital ‘one” leve. = +541,0V Digital ore” level : \> + 2.5V
z
Common mode rejection' : +i0V

CC to 400 Hz line-to-
ground shall not activate
receiver circuits

Signal shape : constant level or

100 ms pulses

Riage /fall time 0,1 to 100}.:5

between 10% and 50%.
at a load of 10 kQ2 in pa|-
allel-with 1 nF

Driving capability : 25 mA per output

(see Fig. 4.1 - 7)

and

<800 mA in total for all
&4 outputs

Input current

| atternatively used pairs of

emd channels H

»:OmA

mdependently used cmd charnels: 10 mA S

Ad1- 17
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4.1.8.8 Serial PCM Command Channel

The RAU Serial PCM Command Channel camprises a serial comrmand output with associated clock output.

Figure 4.1 - & dapicts a time diagram of command and clock signals,

As shown In Flgure 4.1-8 the main characteristics are:

L

Each serial cormmand word consists of 16 data hits and an o_dc!. parity bit (NRZ-1. cade)

L]
i.e. the 17th bit has to be generated such that the total number of “ones”is odd.
. Command words are separated by 2 8 Us gap ' o
.
. The clock is delivered in bursts of 17 clock pulses
e ‘The trailing edge of each clock pulse will be in the middle + 10 % of sach command bit. i,
»
wan
Y For power saving reasons clock and data are delivered as tristate level signals.
¢ The MSB is the first bit delivered to the user,
oo SERIAL PCM COMMAND WORD. { NRZ-L _ GAr SUCCEEDING SERIAL.
. . o . PCM CHO WORD
t17us) : [3ps)
| PARITY BIT
| Z
||‘1"1 o' o D'o 1 ' 1'0' 6 06 0 1 O I R
r 17 CLOCK PULSES o bat——— 17 CLOGK PUL3ES

PCM CWD CLOCK

1 F' o )
T ,‘w'ps;.,,.zq,us I I | l i ’ l l "" —38ps - 1

TRISTATE LEVEL

TRISTATE LEVEL

lCENTEﬂ OF
| BfT 0%
-u-.—._1 ) 1|23 e w || : '1'....'13 17
]
| PCMCHODATA |
Figure 4.1 =& Ti'me'biagrjam of Serfél.F’GM Garrirand Channel Signals 3 T _}

CAderel
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4.1.3.8.1 Serial SCM Command Qutput

Figure 4,1 - 9 daepicts the RAU serial PCM command driver

+5V
NRZ-L DATA
{OR CLOCK)
RETURN LINE
I remaamt
CHANNEL ADDR. TOUSER —B
SIGNAL LINE
NRZ-L DATA
{OR CLOCK)
b v
+55Y IC1: /4 MQ 3187
H +5V 1C2;: SNE54508B
Figure 4.1 ~ S Seriatl PCM Command Driver

The characteristics of this driver as well as the recommendad receivar on the users site is given in Table
4.1+-8,

Ad4,1-19



ESA REF NO
SLR/2104 -1

EUROPEAN SPACE AGENCY

£
‘ - VISION
SPACELAB PAYLOAD ACCOMMODATION HANDBOOHK gi.;.ésm 231 JULY 1978

APPENDIX A

ISEUE

Table 4.t ~ 8:

Input/Cutput Characteristics of tha Experiment RAU Serial PCM Command Cutput

RAU sertal PCM command output
( specification vailues )

Expertment differertial line receivar
characteristics that wlil ensure proper functions

Qutput protection:

TBD

1 Fault voltage and

current emiasion

TBD

Fault voltage and
current emission:

+ 15 V max.,+150mA/-15mA
max. as a result of any
single—point failure

Input protaction:

the input will withstand
the application of t15 V
and +150mb/-16ma

Cable type:

TSP, 760 ; £10m

Wire shield referance:

RAU chassis ground

Wire shield reference:

T8D

Output grounding:

Connected to RAU signal
ground

Input isolation:

1 MQ minimum line-to—
ground shunted with
1 nF maximum

Cutput type:

complementary

Input type :

differential

Digttal “one” lavel.
line—to-ground:
raturn ling-to-
ground:

Digital “zero” level
ttne—to—-graund:
return line—tp-
ground:

+2.5t0 +4,5V

-0.5to+ 0.5V

-0.5t0 +0.5V

+2.5t0o+4,5V

Digital “bne”tevel:

Digttal “zero” lavel:

+2.0Vto +8.0V
H{ne-ta~line

-2,0Vto~8.0V
ltne~to-line

Tristate level:

when the PCM output is not
addresaed (see Figure4.1-9),
signal and return line have
high resistance agatnst

signal ground

Threshold ;

0 + 0.5 V line-to-line

Cornmon mode rejection:

10V peak, DC to 2 MHz
line=to-ground on

signal and return line
shall not activate
receiver circuit

Phage relation batween
signal ting and return
lines

see Figure 4.1 -10

Rige/fall timea:

< 150 ns line~to=line (see
Figure 4.1-10)(measuraed be-
tween 10 and 80 % of the peak
signal values on a load of
758 + 10 % in parallel with
0.85nF +10%

Rise/fall time :

<200 ns (measured be-
tween 10 and 90 % of the
peak signal values on a
load impedance of 750
+£10%)

Distartion (overshoot,
ringing)

0.25 Vp line~to-graound
positive
0.15 Vp line~ta~-ground
negative

Quitput impadance:

750+ 10%

Input impedance :

750 4 10 % in parallel
with 0.2 nf

L

A4,1~-20
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4,1,3,8.2 Senrial PCM Command Clock Qutput

Same charactaristics as given in Section 4.1,3,3.1 basides:

Wave form: sguare wave
Duty cycle: 0.5+ 0.05
Frequency: 1 MHz + 0.1 % over each period

Figure 4.1 - 10 depicts the skew betwean signal and return line of the RAU complementory output driven

SIGNAL
LINE - TO-GROUND

LINE-TO-GROUND ™} 7

LINE-TO-LINE

Figure 4.1 = 10: Phase Relation Diagram

Ad,t-21
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4.1.3.3.9 Sertal PCM Command Standard Messzges

The design requirements for the Experiment Computer Gperating System { ECOS ), developped by
NASA, contain basic software which allows the user to initiate Standard Synchronous Serial RAU
Qutput Messages . These messages are called by statements included in the users Flight Application

Softnvars. The formats of GMT, Navigation and Attitude messages are depicted in Tables 4.1 -8,
4.1 =-10and 4.1 =11,

Table 4.1 — 9 : GMT 7O EXPERIMENT BY PCM COMMANDS

FIRST BIT DELIVERED

BY THE RAU )
WORD
OPERATION CODE ID FIELD
1
1 1 ] 0
N L A A A L T Wl
DAYS OF YEAR
2
BINARY
8 )
] OO I T I A .
MILLISECONDS OF DAY ( HIGH ORDER }
3
BINARY
28 16
N O L
MILLISECONDS OF DAY ( LOW ORDER }
4
BINARY
15 0
o N N U T T A A A .
FRACTIONAL MILLISECONDS
g
—1 BINARY -8
ol Y PO

e All 5 words are sant to the user

o Time in this meassage is the GMT of the naxt subsequent cecurence of a 4 pps
UTC update signal

e SCOS schedules the arrival of GMT message not later than 10 ms prior to a 4 pps
signal occurence

a8 GMT message can be transmitted once per second

Ad,t-22
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Table 4.1 — 10; ECOS STANDARD SYNCHRONOUS SERIAL NAVIGATION MESSAGE FORMAT

woRD saTa 81T DELCUIPTION
HUMBER -
. 0 1 2 3 &4 8§ § 7 B § 10 9 12 13 14 15
OPERATION CODE 1D FIELD
t 1 1 1 1 9 0o o e|lo o o o 1 0 8 o
] B C G €3 G C5 Cg Gy My My My My Mg Mg My #
3 0
oMt s " 24
4 "’:5 uqu
s Mgt Mza
1 5 € c; My Mg
M
? x [m ] Ny 24
b Mag Mgy
9 M Mgy
0 s & c; My My
n
v E m:] L Mag
2 Mg Mg
12 May Meg
" 8 Gt S M My
15 - Mg e
z rm 4
L -
18 How Mg
7w g MS‘B
1 . 5 & T My My
2 el
" ] Haq
20 5 & H My
9 E’“/‘] | C; My s
2 My Mze
] 5 5 Cy My My
2]
n Myt Hzg

The representation of a real number x in the above foarmat 1s as follows:

== mr18% "% witn

S = gign (1 = negative, 0 = positive)
M = mantissa (M =M1- a“'1 +M20 2" "

C = characteristic (C =C, » g™~ +Cge 2™T2L L ... e . 2%

T Qrbiter position vector at GMT expressed in meters.
[ ] = The coordinates are given in a Greenwich Tru of Data (Greemwich TQOD)

gaccenrtric inertial coordinate system

Orbiter velcoity vector at GMT . The dimensions ara m/s

N-<-X-
{]

and the coordinate system is tha same as above.

A4, 123
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Table 4.1 — 11:  ECOS STANDARD SYNCHRONOUS SERIAL ATTITUDE MESSAGE FORMAT
It
:3;:5" oara CESCRIFTION
¢ 1 2 3 4 5 B 7 8 9 0 n 12 13 W 15
OPERATION CODE D FIELD
1 1+ 1 r o % o ofe o 0o 0 1 o0 0
2 3 C C €3 G G5 Cg G My My My Mg My Mg Ky Hg
3 GMT En] s g4
4 ] My
5 Mgy bl
8 - 5 G G Wy My
ATT rad)
) oled o -
L] S G Gy &y Mg
ATT ra
o o, ¥ae
10 AT Go s & cy My Mg
1t - L] Mzq
12 o g s ¢ C; M tig
n e Hy Iyg
1% g 0 ¢ Wy L
b rad'/;]
15 Y E My Hze
16 - £ Cy Gz My M3
17 z reif] Mg —— — Mag

The representation of a real number x in the above format is as follows:

x=¢n% Mm+18° 7% witn

S = stgn (1 = negative, O = positive)

M = mantissa (M = M, » 2“'"'+M2- 27, L ... +M_e 29

C = characteristic (C =C, » 2 ™m- +C, e 2™, ... +C_. 2%)

GMT = Greenwich Mean Time expressed in seconds,

ATTg .
ATTW = Orbitar attitude vector atf GMT in a Greenwich TOD coordinate system.
ATTe

W

Qrbiter angutar velocity vector given with respect to the
L} -
my Orbiter coordinate system.
z

A“o‘ - 24
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4.1.3.4 Serial PCM Data Channel

Each experiment RAlU serial PCM data channel comprises

. one RAU input for expariment data request line
@ ona RAU input for serial experiment data line
. one RAU output for data clock line

As shawn in Figure 4.1-11 the Serial PFCM Data Channel has the follewing main characteristics:

. Sarial data transfer from the user to the experiment RAU, is only possible if the user pro~
vidad Serial PCM Data Request shows a “one” level, The RAU will handle this experiment
provided signal as a discrete. Figure 4.1-11 shows that the strobe points a.r'e selected to
chaeck the status of the request line during the 11":h clock puise, {.e. every time the request
Line has a high level during the 17th clock pulse the following full data waord will be read by
the RAU, The RAU characteristics for this signal are specified in para, 4.1.3.4.3,

- Each serial data word (NRZ-L code) consists of 16 data bits and an odd parity bit. (The 17th

bit has to be generated such that the total number of ‘ones” is odd.) The first bit of a data
word delivered by the user to the RAU will be stored as MSBE in the Expertment computer.

Suceeeding data words are separaied by a gap of 3 Me duration. The RAU input character —
istics are specified in Saction 4.1.3.4,1.

L) The data transfer from the user to the RAU is controtled by the RAU provided serial PCM

data clock, The serial PCM clock is delivered by the RAU as a tristate level signal. The RAU
clock output characteristics are specified in para 4.1,3.4.2 .

L ] Flgure 4,1-11 shows the requirad phase relationship between RAU detivered clock and
experiment provided data signais assuming a cabtle of up to 10 m. The first data bit has
to be present at the experiment output at least 5§00 ns  before the first clock pulse

arrives at the experiment input.
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Figure 4.1 - 11: Time Diagram of Serial PCM Nata Channel Signals -
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4.1.3.4.1 Sartal PCM Data [nput

Figure 4.1 ~ 12 depicts the RAaU raceiver for the experiment provided serial ~CM data signals and data
request signals. The Input/Cutput characteristics are shown in Table 4.1-12,

4.,1.3.4.2 Serial PCM Cata Cloci Output

Same tnput/out_put characteristics as given in para. 4.1.5.3,2.

4,1.3.4.3 Serial PCM Data Request Input

Same input/output characteristics as given tn para. 4.1.3.1 for discretes

The RAU recetvar for the expariment serlal data reques: signal is depicted in Figure 4.1 - 12,
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'
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Figure 4.1~ 12:

ALL DIODES: 104151

Recelver = Zxperiment Serial PCM Data and Data Request

Tha specified RAU sertal data recelver characteristics as well as the recommended expariment line driver
characteristics are given in Table 4.1 - 12,
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Table 4,1 - 12

+

=

|

Input / Qutput Characteristics of the Experiment kAU Sertai PCM  Data Input

RAU diffarential line receiver characteristics

(specification values)

tha. will ensure proper function

Experiment complementary output driver characteristics

-

5 -

Fault voltage and curraent
ermniasion:

f15v

Output protection:

+15V

Input protection:

The input will withstand tha

application of £ 10V ane
F10mA max,

Fault valtage and current
emission:

15V max.,+ 15maA
max, as a result of
any single point
failure

Cable 3

TSP,758 ,.410m

Wire shigld refarence:

RAU chassia ground

Wire shield reference:

TBD

Input isolation:

1 M2 minimum line - to ~

ground shunted with 1.8nF

Output grounding:

connected to experi=
ment signal ground

maxtmum
Input typs: differential Qutput type: complementary
Digital “one”: + 2.0V to + 8,0V line-to~ | Digital “ona” level

line line-to-ground: +2,5t0+4.5V

Digital “*zern”:

Thrashold:

-~ 2.0Vto - 6,0V lina-ta~
line

0+ 0.5 V line—to-line

return line~to-ground:
Digital “zera” level
line=to~ground :
raturn ne-to~ground:

~0,5+0.5V

- 0.5t0 +0,8V
+2.5to+4.5V

Common mode rejection:

+8V peak, DC toTBD Hz
line~to—ground on signal and
raturn line will not activate

receiver circuit

Rise/fall time:

-~ 200 ns (measured between
10 and 80 % of the peak sig-

nal values on a load impe-
dance of 750+ 10 %)

Rise/fall time:

£ 150 ns line=to-

line (measured be~
tween 10 and 80 % of
the peak signal values
on & load of 78Q+ 10%
in parallel with 0.5 nF
£ 10 %)

Distortion (overshoot, ringing):

0.25 V peak line=to-
ground positive

0.15 V peak ling=-to-
graund negative

Input impedance:

75Q+ 10 % in parallel with

0.2nF

Output impedance:

0 to 8380

Driving capability:

the PCM output shall be
able ta drive a load of
75Q 4+ 10 % in parallel

with 1 anF

Ad,l -3
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4.1.8.% User Time Clock Channel
The experimeant RAU User Tirre Clock Channel comprises the RAU User Time Clock (UTC) and Use~ Time
Clock Update output (see Figure 4.1 =~ 13).

Iq—‘lm—n]
l
uTc
LINE ~TO- LINE |-
|
| | .
I ! TIME
UTC UPDATE ;
LINE = TO — LINE f {
I 1
"f,tj" "l.rl"' Lt P RISTATE ——e e
~a——— TRISTATE LEVEL ——=i U LeveL

|
| !
JTTER: —50ns =T < +50ns

Figure 4.1 - 13: RAU User Time Clock Channel Signals

The UTC output delivers a continuous 1024 kHz square wave signal with characteristics specified in
para 4.1.3.5.1. The UTC updata delivers a burst of four UTC clock pulses evary 250 ms, The signal
characteristics are spactfied in  para 4.1.3.5,2.

Each PCM cormmand and data channel with the same address {5 assoclated with an UTC channel.
Address and channel notation are the same ,e.g. one PCM command , data and UTC channel have
the same notation and are routed to the sarme RAU connector,

4,1.3.5.1 User Time Clock Qutput

The Expertment RAU Usar Time Clock output diriver is depicted {n Figure 4.1 = 14,

EXPERIMENT RAU 4—

COMPLEMENTARY
LINE DRIVER AS
SPECIFIED N

SECTION 4.1,23.

St ne s v v ——
— e o —

L e SIGNAL
1
R=128 _'l

Ad4,1-38

Experimant RAU Usar
|_Ttme Glock Output Gireuit

]
S SIGNAL
ute o2
o f—e—ed  SIGNAL RETURN
|
|
i SIGNAL RETURN
Figura 4.1 = 14: 1 uTC 1/3
;
|
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As depicted in Figure 4.1 - 14,0ne complementory line driver supplies "~o outpuls in parallet, e.g. UTC
Channel No 0 and 1, respectively, No 2 and 8 have & commeoen line driver. Therefore, the RAU cutput character—
istics given in par:a 4,%.3.3.1 have to be medified in respect to the following characteristics:

Cutput Voltage Characteristics

e Both outputs connected to a load of 760 + 10 %
Digital “High"

signal itne-to~ground +2.5VitocH4,5V
return line-to-ground -0.5Via+1,.5V
Digital "Low"

signal tine-to-ground ~0.5Vto+1.58V
return line-to-ground +2,5VioH.5V

8 Cne output connected to a load of ?SQ;}. 10 % the second ane not loaded
same characteristics

o One output connected to a load of 7580+ 10 %, the second one has a short clrcuit
(abnormal operation)
lina-to=line not specified

Z. 1.0V actual value
Additional Characteristics

Frequency: 1024 kiiz + 0.1 %
Wave form: squars wave
Duty cycle: 0.5 + 0.05

Short term stability: one part in 10'°
Long term stability: ane part in 1010

The experiment input charactaristics of para 4,1.3.3.1 can be applied

4.1.3.5.2 User Time Clock Update Output
Same input/output characteristics as specified in  para 4.1.3.5.1 besides:

Each RAU UTC update output delivers to the expartmenter a burst of four UTC clock pulses every 250 ms.

The leading edges of clock and agsociated update clock pulsas will have a maximum phase shift corrsponding
to=50ns ,
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4.1.4 Bonding

The exparimant RAL is bonded to Spacelab structure by a bonding strap (2 10 mi2 {mpedancea),

4.1.5

Grounding

The RAU has,if disconnected firom the primary DG powver supply, 8 galvanic {solation irmpedance of at least

1 M£) (OC to 26 HZ) betwaen primary power ground and chassis & well as sacondary power ground and signal

ground.

Secondary power ground, signal ground and wire shields are referencad to Spacelab structure. ON/OFF
command outputs are raferenced to RAU signal ground (see Figure 4,1 = 15},

PRIMARY
POWER
SUPPLY
INPUT

[alefis 53

CONVERTER

1

i

& N
# SECONDARY

—.

il
AW

POWE
GROUND

BORDING L4
DEVIGES

" MECHANICAL

CHASSIS
GROUND

.}

<

& &

™
d_p

Note: R 1M shunted with £1,6nF

Figure 4.1 - 15:

ON/OFF CMD
OUTPUT

FLEXIGLE
INPUT

SERIAL
PCM DATA

CUTPUT

SERIAL PCM
RATA INFUT

Expariment RAL Grounding Schematics
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4.1.6 Conductad Emission on Signal and Signal Return Lines
L) Flaexible Inpus Data Lines, ON/OFF Command Linas
The maximum infarmally generated noise level at the RAU inputs/outputs will not exceed
20 m Vpp when measured within a bandwidth of 30 Hz to 1 Mz (Specification),
. Serial PCM Data Command,and Cleck Lines

The maximum internally generatod noise lavel at the RALU (nputs/outputs will not exceed
100 m Vpp when measuraed within a bandwidth o 30 Hz to at least 256 MH2 (Specificatton).
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4. High Data Rate Assarmbly

The high data rate agsembly parts interfacing with the expariments are the HRM, to which experirment flight

equipment is connectad, and the HROM, to which the respective experiment GSE is connectaed an the ground.
4.2.1 High Rate Multiplexar (HRM)

Experiment sertal cata channels may ba connected to the Following HRM inputs

2 direct access channels
18 expertment channals

Three HRM outputs provide the exg ariment with HRM gync signals

L] 1 HRM frame sync pulse

s 1 HRM format sync pulse

e 1 HRM format change signal
4.%,1,1 Interface for Module Configurations
4.2.1.1.1 Connector Locatien

In the Spacelab module configuratians, the interface ls at connector bracket CB 50 (see Appendix B,

para 3.8.1). The specific connector location at CB SO is given in Figure 4.2 = 1,
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4.2.1.1,2

Pin Allocation

For the CB 50 interface the connectar bypes and functions are spacified in Table 4,2 = 1, The pin

allocation is the same for all the serial data input connectars J 41 thru Jd 58.

Table 4,2 = 1

Connectaor Functions on CB &0

Connector Notation Function /1. Connector Type Exp, Connectar Type
J 41 Exp. 1 Data + Clock NLS OT 8-35 SN NLS 8GT 6-35 PN
J 42 " a2n " NLS OT &8-35 SA NLS 6GT 8-35 P&
J 43 " 3" » NLS OT 8-35SD NLS 6GT 8-35 PD
J 44 " 4" " NLS OT 8-35 SN NLS 8GT 8-35 PN
J 45 " s" " NLS OT 8-35 SA MNLS 86T 8=-35 PA
J 48 " gn " NLE OT 8-85SD NLLS 8GT 8-35 PD
J 47 " TN " NLS OT 8-35 SN NLS 63T 8=-35 PN
J 48 " av " NLS OT g-358A MLS B8GT 8-35 PA
J 49 " gn " NLS OT 8~35SD NLS 6GT 8~35 PD
J 80 " " " NLE OT B8=35 SN NLS 66T 8-35 PN
J 51 " 1 " NLS OT 8-35 S5A NLS 8GT 8-35 PA
J 52 F 127 " NLS 0T 8-36 SD NLS 66T 8-35 PD
J 53 # 13" " NLS OT &-35 SN NS 66T 8-35 PN
J 54 " 14" " NLS OT 8-35 SA NLS 8GT 8-35 PA
J B85 " 15" " NLS OT 8-35 SD NLS 66T 8~35 FD
J 568 * 16" " NLS OT 8-35 SN NLS SGET 8-35 PN
J 57 DACH 1" " NLS OT 8-3585A NLS 65T 8-35 PA
J 58 DACH2" " NLS OT 8-35 SD. NLS 6GT B-35 PD
J 59 Sync Pulses NLS. OT 12-35 SN NLS 66T 12-35 PN

Table 4,2 - 2

Pin Allecation List oF J 41 and J 59 on CB 50

Not T

Connect.

FPin

Not

Signatl Code

Funection | Wire

EMC

Class Routed

J 4
thru
J 58

Exp Data

Signal ¢ 2 TSP
Return
Shiald 24 AWG

Exp Clock

Signatl 125 Q
Raturmn
Shield

W to
HRM

J 58

-
= QO~N]|Ohpid-~n

Frame Sync Pulse

Fermat Sync Pulse

Format Change Signal Return

Signal 3 TSP
Return
Shield 24 AWG

Signal | 750
Raturn
Shield

Signal

Shield

from
+HRM
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4.2.1.2 Interface for Patlet = Only Configurations
4,2.1.2,.1 Cennector Locattion

In the Spaceliab pallet only configurations, the interface (s at the Igloo feadthrough CB 42 (see Appendix B,
para 4,4.,3)

The connector location is TED

4,2.1.2.2 Fin Allocation

The pin allocation is TBD

Ad4,2-3
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4.,2.1.3 Input / Output Characteristics
4,2,1.3.1 Direct Access and Experiment Chanmeals

The direct access channel and experiment channel inputs are electrically identical. The serial Input data
have ta be delivered in the cods NRZ-L plus clock, The slectrical characteristics are described in
Tables 4.2-~3 and 4.2-4 while Figure 4,2-2 gives a definition of the characteristics used in these tables.

fra—1i2 BIT—h[-- 1/2 BIT —=]
I | j

|
l |

DATA
5%

[l
]
I
[“"’1"°=‘—'
L
|

CLOCK

1, = RISE TIME

%I-_B. = QUTY CYCLE ERROA
1, = DATAICLOCK PHASE SHIFT

Figure 4,2 -2: Data / Clock Phase Reletionship
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The tnput circult, which ig the same For data and for clock, is given tn Figura 4.2 - 3 . The design of the
experiment / HRM links, which may be as long as 50 m, is based on a 125Q TSP cable, Type Gore GSC 1620.

The input/output charactaristics of the expertment / HRM links are listed in Tabla 4,2 -3,

? 4 4 pr +3v
1.50F
2
e
850 2rm 9——.‘{(}——”
0 JRES P N
180nF 100 2ZN5811 \\
\ !
ook Y JRN A B B4
—
>\
¢1m
'
- 100X
!_I =,
- 100
q -3
150nF
880 228
ILE!:F
— —av

Figure 4,2 - 3 : HRM Input Clreuit

Abd,2-5



+

EUROPEAN SPACE AGENCY

ESA REF NO | gprce| ag PAYLOAD ACGOMMODATION HANDBOOK | Aevision:o
SLP/2104 -1 APPENDIX A . DATE  :31JULY 1978
Table 4.2~ 3: Input /Qutput Characteristics of HRM Experiment Dedicated Input Channels

HERM input characteristics for expertment aned

Direct Access Channels

Experiment line driver cutput characteristics that will

ensure proper function

Input overvoltage protection
line~to—ground :
line~to~line H

-5V to +32V
£ 5V

Fault voltage and current
emission: :

+10 vV ~80 mA o + 100 mA

Max, fault voltage and
currant emtssion

10V, 2 10mA

Input protection
line-to~ground :
line-to-line H

+tiov
TED V

Wire shield reference :

HRM chassis groun

Wire shield reference :

Experiment chassis

Input isolation :

1 ME min lina-to-
ground shunted with
anfF

Output grounding

connected to experiment
signal ground

Input type

Differential input voltage:

Differential input voltage
offsat :

differamal,
OC coupled

0.5V 1.5V

£ 100 mV

Cutput type

Differential cutput voltage

complamentary

»0.8Vv ,< TBD V

Common mode woltage
range (Uin'-" 0.8v)

Cammon mode output
voltage :

+ 0.8V

input impedance line-to—
line H

125Q + 10%

Outpuk impedance

equivalent to 8 mA current
source

Max. Phase Shift betwaen

clack and data (see Figure
4.2-2 )at recelver input

incluging transmitter and
cable offset
Diract access channels

Expertment channpels

13.5ns

4+ 24 % of bit period

Maax, Phase Shift between claock and

data at driver output

Direct access channels :

Experiment channels’

+2ns

4+ 8 % of bit period

Rise and fall time at re-
ceiver input between
10% and 80%

Direct access channels :

Experiment channels

43.5ns

£ 17,5% of bit period
and < 100 ns

Rise and fall time at driver output

batween 10% and 0%

Direct access channels :

Experiment channels :

=3.5ns

= 17.5% of bit period
and = 100 ns

Ad2-g
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Expartment clock requirements

] Clock duty cycle error tncluging jitter at recetver nput s +10%
(see Figure 4.2-2)
-1 Clack stabitity
~d
Dirsact access chanrnel : 10
Expariment channel
Word pattern transparency mode : random
Norrmal mode HRDM output frequencies jumping betwesan
f andf + 2.6% 1 +0.3%
out out
Normal mode HRDM output fraquencies jurmping between 19
F~2.5%,F ,f 42,5%: L1

out out’ ‘out

Ad.2-7
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4.2.1.3;2 HERM Framse Pulse

The frame pulse leading edge s synchronized with the beginning of each Frame. The pulse duration t is

t = 2words =

2x 16

[bits]

HRM output rate [bits/g]

The electrical output characteristics are given in Table 4.2 - 4 ,

Table 4.2 - 4:

Input/Cutput Characteristics of HRM Frame Pulgse

HRM Frame Pulse Qutput Characteristics

Experiment Receiver Input Characteristics
that will ensure proper function

Output protection:

Faylt voltage and
current emission:

Qutput groundings:

Wira shteld refarence:
Cutput type:
Cutput itmpedance:

Digital “zero” level:
Digital “one” tewvel:

£15V

+10V, +10mA

connected to HRM signal
grownd

HRM chassis ground
singls ended

200 Q maximum at DC in
eithar logic state

-0.5Vio+0,5V
+4,0V o +6.0V

Fault voltaga and current
amission:

Input protection:

Input {solation:

Wire shield refarence:
Input type:

Input impedance:
line=to=line

Digital “zera” levet:
Digital “one’ level:

Cammon mu.le voltage:

F15V, +15mA

+15V, +16mA

1 MQ minirmum line-to—
ground shunted with
inF

Chassis Ground
differential

=50 KQin parallel with
2.5nF

-0.5Vto+2.0V
+2,5Vta+6,0V
10V

Risa/fall time: £ 100 ns

4.2,1.3.3 HRM Format FPulse

The format pulse leading edge is synchronized with the beginning of each new format. The pulse durstion t is

88 x 15 [uits]
HRM output. rate [bits/s]

t = 1Fframe =

Theeiectricaloutput characteristics are the same as in Table 4.2~ 4 .

4.2.1.3.4 HRM Format Change Signal

The made change signal trailing edge is synchrontzed with the beginning of a new format. The pulse duration is

4 x8x98x18 [bits]

t = =
4 formats HRM output rate {blts/s]

l The electrizal autput characteristics are the same as in Table 4.2 -4 . —-'
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4,2,2 High Rate Demultiplexer (HRDM)

The experiment GSE intarfaces with the on-ground part of tha High Data Rate Assembly are

. 1 direct access channel (DACH) Qutput
(serial data stream routed through the HROM without demultiplexing)

® 168 HRDM sxperiment channel outputs

) 1 HRDM CMT output

[ ] 3 HRDM analog voice outputs
4.2.2.1 Connector Location

The connector are located at a TBOD patch panel.

4.2.2.2 Pin Allocation
For the DACH connector type and pin allocation are TBD.

For the experimeant channe! outputs, the GMT output (each data and clock), and the analog voice output the
cannector type is BNC B 079-29 (twirn axial). The pin aliocation is THD.

4.,2.,2.3 input/Output Characteristics
4,2.2.3.1 Direct Access Channel Qutput: TBD
4.2.2.3.2  HRDM Expariment Channel Output

Tha data from the HRDM experiment channel cutputs are available to the user tn a varisty of forms. In

summary the variety of charactaristics are:

® burst or continuous

L] data or m

] NRZ-L all channeals, or biphase-L belox 4 Mb/s
e TTL or ECL compatible signal levels

The choice of burst or continuous is part of the format program.

Also the output clock rate of each experiment channe! is determined by the format program,
The clock rate is given by:

£ = 18 Mhz » -l

|__ 2 * (N+) _J

Ad2~9
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The parameters can be selected in the following range:

M= 1,,.....86

In the burst mode the cutput clock rate {s constant, {,e. n=0

In the continuous mode the output clogk rate can have three different discrete values determined

by n==1, n=0, andn =+ 1. The actual value of n |s determtned by tha status of the particular experiment
channel output buffer.

The other characteristics zre selected by manuel switches inside the HRDCM according
to actual experiment GSE ngeds.

For the NRZ~L output mode the phase relationship between data and clock is given in Figure 4.2 -~ 4, It should
be noted that in all cases a clock is not present in the absence of data.

I-F’-’-‘ 20 ns at 16 MHz

—_— HRESHOL!
cLOCK LOGIC T )

=20 ns at 168 MKz

NEZ-L
DATA

Figura 4.2 =4: Experiment Channel Qutput Phase
Relationship batween Datz and Clock

The output circuit of HROM experiment channsl cutput, which {5 the samea for data and cleck, is given in
Figure 4.2 - %

TWIN AXIAL
ECL DRIVER CONNECTOR
- £, % SIGNAL
3000 ®
e v SIGNAL RETURN
io1zs —0-5 V
acof?
"
TTL DRIVER
390
75110
v
K .3
Ftgure 4.2 - 6:  Experiment Channel ECL/TTL Qutput Circuit —J
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The input/output characteristics for the ECL drivar are given in Table 4.2 ~ 5, The characteristics for the

TTL output are givan in Table 4,2 - B.

The HRDM and all related ground support equipment s based on standard 78{)cables. The onboard

system {.e. the HRM and related experiment flight equipment, however, is based on 1250 cables

for power saving reasons.

Therafore experiment provided ground support equipment which shall be alternatively used for direct

connection to the expertment flight equipment (1250 ) or to the HRDM (78Q ) should have a selectable
tnput impedance of 125¢ and 780 .

Table 4,2 - 5:

ECL Driver Input/Cutput Characteristics

H&RDM Expariment Channel Qutput
ECL Driver (Specification Valuas)

Expertment GSE Input Characteristics

that will ensure proper function

Output protaction:

Fault vawtage and current
ernission:

Wirs shield reference:
Cutput grounding:

Qutput type:

Diffarential output voltage
at connector
no axternal load:

78 Q1 toad at end of
30 m cable:

Common moda output
voltage:

Quput impeadance
ling-to-line:

Max. Phaga Shift between
clock ana data
{see Figure 4,2-2):

TEBD

=5V ; 30 mA

HRDM chassis ground

connacted to HRDM
signal to ground

complamentary

B78O0mM YV
2640 M VvV
-1,288V

780

-20to+8ns
(1 Sigma)

Fault voltage and current
emission:

Input protaction:

Wire shield referance:

Input isolation:

Input type:
Differential input voltage:

Cornmon moda input voltage
rangs:

Input impedance
linz=to-ling:

Max. Phase Shift batween

clock and data at recaiver
input:

TBD
=AY

expariment GSE

chassis ground

21.6k§Y
ttna=to~ground

differantial

= 500m V

-28 to +14 ns

A“ca- 11
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Table 4.2 - 6:

TTL Delver Input/Output Characteristics

HRDM Experiment Channel Output
TTL Driver (Specification Values)

Experiment GSE Input Characteristics

that will ensurse proper function

Cutput protection:

Fauilt voitage and curreant
emitssion:

Wira shield reference:

Output grounding:

Output type:
Differential output
voltage

at connector

" external load:

7880 load at end of
30 m cable:

Commen mode output
voltage:

Cutput impedance
{{ina=to-line:
Max, Phasa Shift be—

tweean clock and data:
(sse Figura 4,2-2)

T80

+5V; 60D mA

HRDM chassgis ground
connected to HRDM signail

ground

complemeantary

= 500mV
> 280m VvV
oV
78Q

-20 to +8 ns
{1 Sigma)

Fault voltags and current
emissian:

Input protection:

Wire shield referenca:

Input isotation:

Input type:
Differential input voltage:

Commen mode input vel-
tage ranga:

Input impedance
ltne~ta~lina:

Max. Phase Shift be-

tween clock and data at
recetvaer input:

TBD
+8YV

Expariment GSE
chassis ground

>1,5 k{Q line-to-line

differentiat
=>200mV

+26to+12ns

A4.2-12
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4,.2.2.3.3 GMT CQutput

Tha GMT information is dalivered in bursts of 63 bits each. The bit rate is the HRDM input bit rate divided
by 512. The data content and tha time relationship to the forrmat of ths Incoming composite data stream is
given in Figure 4.2 - 6.

I |
}"'_'F“"““ : sync words
:él-Frame i //——_ status words
T
Compotis  § 4 . 4 . 3 0 v 5 4 7, by
HRDM input « 1
1
|
i

|
|
f
ftt———— 56 hits GMT burst ——————2=]

t
|
1 1 — |

[ i (] (] L
] : \—— 8 bits 1/100 seconds Last Out
: ) B bits seconds
8 bits minutes*
8 hits hours
8 bits days

4 bits 1/100 days and 4 bits year

— e = ke o o e ey e —
-
L
b

GMT output,

|

B bits flight numbar Flrst out

Figura 4.2 =61 GMT Qutput Burst r

The GMT output data and clock are always provided in NRZ-L. formn at TTL tevels. The input/output character—
istics ara the same as given in Table 4,2 ~ g, The data are BCD codad with the MSE delivered First.

A4,2«18
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4,2,2,3.4 Anzlog Veice Qutput

The HRDM analog voice output provides an analog signal with the bandwidth

flat batwaen 300 Hz and 2300 Hz
28 d8/cctave roll-off below 300 and above 2300 Hz2

The signal to noise ratio is batter than 30 dB.

The output circuit is shown in Flgure 4.2 = 7.The input/output characteristics are given in Table 4,2 - 7.

i

{ Expuriment

Figura 4.2 = 7: Analog Voice Qutput Circuit

Table 4.2 -~ 7: Analog Voice Input/Cutput Characteristics

HRDM Voice Analog Cutput Experiment GSE Input Characteristics

{Specification Values) that will ensure proper function

. 32V -
Output protection: + 32 V line=to—ground Fault voltage and current = Une~=to-ground
max, 30 mA line=to-lina amissicn: max. 30 mA lina~to-line

Fault voltage and current

emission: TaD Input protection: TBD

Wire shield reference: HRDM chassis ground Wire shield referance: Experimeant GSE
chassis ground

Qutput wsolation: Galvanic isolation Input groundingt connactad to exp,
GSE signal ground

Output type: transformaer coupled Input type: transfarmer coupled

Output impedance: 600+ 10% Input impedance: 600N + 10%

Output power at 1 kHz: Odbm +3dB

A4.2-14



EURQPEAN SPACE AGENCY
SPACELAB PAYLOAD. ACCOMMODATION HANDBOOK |
APPENDIX A

ESA REF NO

- REVISIONE Q'
sLp/2104 -1

DATE +314ULY 19?3

4.2.2.3.5 Format and Mode Change Signals:

TBD
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4.3 Analog Data Acquisition

4,3.1 Cloged Ctreuit TV (CCTV)

As an extension of the Crbiter CCTV system Spacelab is gotng to introduce new intarface connectors,

which are accessible by the usar.

Spacelab providas in module configurations (see Figura 4,3-1)

[ ] 3 inputs for experimenter provided composite video signals
L] 1 output for an Orbiter provided sync signal
] 1 output for an Orbiter provided video signal to be displayed on & TV monitcr
[ ] signal/powver inputs for oparating a TV menitar in the control center rack
Fd
r
LTV MONITOR
/"
CONTROL
— CENTER RACK -
F === Nionitor Pewer Supply (28 V DC)
--—{ Monttor Control
J 81 1 Video nput  from Orbiter
cgea
ragan 3 Video Inputs
= o wom = ¥, it | Syiie / Command Output
CRBITER J 60 b= 1 \ideo Signal Output from Orbiter
r
AFT BULKHEA CB & i | -
. Experirmenter
CRB SL S g providgd Equipment
L_ Figure 4.3 = 1; Spacetab CCTV Harness Ppovisions (Module Canfiguration) _l

A4.3=1



ESA REF NO EUROFEAN SPACE AGENCY

| SPACELAB PAYLOAD AGCOMMODATION HANDBOOK
SLP/2104 -1 APPENDIX A

ISSUE e
REVISION: @
DATE

131 JULY 1978

Spacelab provides in pallet-onlv configurations (see figure 4,83-2 ):

3 tnputs for experimenter provided composite video signals
1 output for an Orbiter providad symc signal

1 input to an Orbiter supplied video recorder

IGLOO

sL
18 ] q
J8 J G0
L. = CH 42 fas = e—
(L
R
CRE [ t Experimentar
| : provided
_J 1 Equipment
::-— T - ‘ 3 Video Inputs
ORBITER P { 1 Sync / Command Qutput
AT 1 Input to video Recarder
BULKHEAD

Figure 4,3 -2 Spacelab CCTV Harness Provisions (Pallet~Only Configuration)

A4.3-2
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i I

4.3.1.1 Intarface Ffor Module Configurations

4.3.1.1,1 Connector Location

In module configurations, the intarface location is the Spacelab connector bracket C8 5,

The interface connectors are J 60 respaectively J 61 (see Figure 4.3 - 3)

LY:] -
_ ‘
.51 <
?..._.___1 S R '
O g
: !: !! Fir 1 ;
T _a & .m o 1 r
! L N B mjf
N e ) Nl
4 W | N y /‘E\ = s :
D P i e
e [ s e T
‘ e g D @ J é;l L///ﬁ L////A IH‘?:‘ '

e 73

Top View

ExPI3

Figure 4.3 - 3 : Connsctor Locaticns on CB 5

AL.3-3
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4.3.1.1,2 Pin Allocation

Pin Allocation of JEO and J&1 is given tn Table 4.3 - 1.

Table 4.3 ~« 1: Connector Pin Correlation of J80 and J81 on CB &

To be supplied later.

A4,3-4
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4.3.1.2 Interface for Pallet - Only Configurations
4.3.1.2.1 Connector Location

In paliet-only configurations, the interface location = the Igloo signal feedthrough C8 42. Thc
particular interface connector is J 60 sce Figure 4.3 — 4),

To be supplied later.

Figure 4.3 = 4;: Connector Lecation on CB 42

Ad4,83-5
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4,3.1,2.2 Pin Allccation

Pin Atlocatton of JB0 ts given in Table 4,3 - 2,

Table 4.3 - 2: Connector Pin Correlation of JS0 on CB 42

To be supplied later,

A4,3-6
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4,3.1.8 Input/ Qutput Characteristics for Experiment Provided Composite Video Signals

¢ Spacification Values )

—

Tha Spacelab CCTV signals at the intarface shail be compatibla with U,.S, commercial black and white video
format dafined In EIA spactflecations RS 170 and RS 330 with the following madifications:

Frame Rate: 29.97 frames/s

Lines per Frame: 528 {interlaced 2 : 1)
Aspect Ratio: 4/3

Horizontal Scanning

Frequency: 16, 734264 KHz2
Vertical Scanning

Freguency: kHor. Freq./282.5
Fialds: 60 Intariaced Fields/s
Composita Video Bandwidth

(3db+ 1 db): 4.5 MMz

Armplitude of Composite
Video Stgnal (white signal
level, sae Figure 4.3-5): 1V +10% Peak-to—Peak

Tip of Syne Signat; 0+ 0.05V Peak

The Spacelab composite vidao signal shall be synchronous with the Crbiter sync signal.

— T 1.00V
B Herizontal
1 Information
‘ 0.2868 VvV
i >/
' oV

B=0.714 V nominal
w=9.288 V nominal

Sync to Signat Ratlo T:F =0.285 F 5%

Figure 4.3 - 5 : Composite Video Signal

Ad.3-7
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Signal to Nolse Ratio: = 20 db within sync signal leval rangs at the Spacelab

feadthrough plate
(Paak to Peak Sync Stgnal
Leval/Paak to FPaak Naisa

Lavsal)

Cross Talk: £40 db (0 - 4,5 MHz)
Source Impedance: 750) +5%

Load Impadanca: 76N +5%

Line Impadance: 70tz 8000 , TSP 24 AWG

Signal/tLoad Charactaristics for Orbiter Provided Syne Signal

Signal to Noisa Ratio: same as 4,3.1.8

Voltagae Leval: 1V + 10 % Paak~to~Paak

Load impedance: 7BQL 6%

Source Impedancea: 750+ 5%

Line Impeadanca: 70toB0Q , TSP 24 AWG
4.a3,1.4 Input Characteristics of the TV Maonitor

To be supplied iater

4.3,1.8 Grounding

Video sync and signal returns shall be isolated on the Spacelab side from vehlcle ground,Spacslab ground,
snd 28 VDC return by an eguivalent impadance of at least 1 MQ,

A4q.3-48
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4,3.2 4.5 MHz Analog Channel

The 4.5 MHz analog chennel provides a direct interface to the Orbitar Ku-band signal processor for experiments.
This interface is accessible at

-] Connector Bracket CB 5 for Spacelab module configurations (see Appendix B, para 3.8, 's)
o Connector Bracket CB 57 for Spacelab pallet-only configurations (see Appendix B, para4.4,1)
4.3.2.1 Connector Location

The cor ector location at CBS is given in para 5.3 Figure 5 - 8. (see also Appendix B, para 3.8)
Connectir J26 is exclusively dedicated to the 4.5 MHz analog channel,

The connector lacation at CB 57 s glven in Figure 4.3~ 8 (see also Appendix B,para, 4,4), Connector P18
is excluslvely dedicated to the 4.5 MHz analog channel,

SECTION A-A

BN
-
4
i e
PLUG AECEPTABLE
(from Orbiter) {Experinent)

T

g

p S—— 1 o

11t Pallet 2nd Fadet
- -—EE—- - c—

R il

(=37

Figure 4.3 ~ 6 : Connector Location of P18 at CB 57
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4.,3.2.2 Pin Allocation
For both the CB S interface and the CB 57 interface, at the SL side ,the pin all:ocaticn is given in
Table 4,3-3.
Table 4,8 - 3: 4.5 MHz Analog Channal Pin Allocation
Configuration Signal Code | Pin Noth Function Sl. Connact. Type | Experiment Prav,
P18 at CBS5? 4.5 MHz 1 Signal
(pallet—only 2 Return
canfig’ns g gg::z NLS 6GT 8 ~ 35 PB | NL.S OT 8 - 35 SB
5 Spare (Plug )
6 Spare
*
J 26 at CBS 4.5 MHz " Signal
(module
confighs ) 6 Return
5 Shteld NLS OT 8 - 35 SO [NLS 6GT 10~ 35 £PD
2 Spare ( Pltug)
a Spare
| 4 Spare

% Shields are terminated to connector shells ( multi-point grounding)

4.3.2.3

[nput / Qutput Characteristics

The 4,5 MHz tnput characteristics are listed tn Table 4.3 -4 .

Table 4.3 -4 : 4.5 MHz [nput / Qutput Characteristics

Input type:

Voltage range:

Line Impedance:

Load Impedance:

Flatress ;

Grounding :

Source Impedance:

Fraquency Range:

Roll-off rate at 4,5 MHz:

Feak signal-to-RMS nolsa ratio:

TBD

0-1Vii0%

7S04 10 %

504 5%, TSP 24 AWG
7SI %

DG - 4.5 MHz

Anal. g signals will be filtered to 4.5 M4z in the Or—
biter KU-Band Signal Pracessor prlor to transmission
to the ground

TaD

The shield is referenced to structure at the KU- Band
signal processor input, at the Spacelab feedthrough
and at each individual connector brackat

A4,5-10
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4.4 Misston Elapsed Time (MET)

The MET chanmnel prrovidas a direct interface to the Qrbiter mzascer time unit for experiments. This interface

is accessible at

[ connector bracket CB 5 for Spacelab module configurations (see Appendix B, para, 3.8.1),

[ connectar bracket CB 57 for Spacelab gallet—enly configurations (gee Appendix 8, para.d-.-r't. 1)

4.4.1

Connactor Location

The connector location ¢t CB § is given in para 5.3 Flgure 5~ 8,

Tha MET signal lines are at conmector J 24 together with other exparireant dadicated lines (see Table § ~ 6).

Tha connector lacation at CB 87 is shown in Figure 4.4 - 1. The MET signal lines are at connector P 12 to-
gether with othar experiment dedicated lines (see Table 5 - 11).

SECTION A-A
F»:ss 2s8 202 i 125 45— .
A gy
s —
Ty v N Y, ‘l
g | [ I n .
1 | i} n n I |l! .
i u I _ i
.i_ @ o g i % L-c-c(
g I ' 20 | 0 i ( ! 4
I : il e
' i pizll % 10l LN pLua HECEPTABLE
1"_{' B— @ | f ' I | (from Orbiter) (Experirrent)
g I rz emoa i H |
N r \ m
il '\ i b |
b @ L I i _l_ ! R
: P22 il \ 1l u " 18 g 2D
k8 Tl i re
\3 =-==-u=-—')\.== - = 2 n===:.-=‘:' k ===s=:<J -mJ PALLET
/ L \\\ _: o,/ -~ \
| e \ T /7 s e
s LY 4 [ r
-y ‘5'&", AT TR bt = ey trerry: |
‘g‘?“‘f T TR o |
1 74 !
e ot I
o —— 2 |
B ]
! " ']
15t Faller Ind Fallar
- ==t
(TR e

Figure 4.4 - 1: Connector Lscation of

Al d=-1

P i2 at C8 57
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4.4.2 Pin Allocation

For the CB5 interface, the pin allocation of J 24 {5 given in Table: 5 -~ &,

For the CB 57 interface, the pin allocation of P 12 is given in Table 5 = 11.

4,4.3 Input/Cutput Characteristics

A schematic of the Orbiter master time unit /experiment link is given in Figure 4.4-2.

ORBITER INTERFACE-—-'-GIS;?ECE;.A\E;-%—USER INTERFACE
L] ]
ORBITER MASTER TIME UNIT I ENPERIMENT .
{ MET QUTPUT) }
A .r " IBALANEED INPUT)
FrmX o 78 3 75 = I
& YIRI
R D O L T
S N T KA ST
| L
|__j Ri Al
. , F
CCMPLEMENTARY
LINE DRIVER g I
N =4k
fmﬂw H }DJZII

Figure 4,4 - 2:  MTU/Expertment Link Schematic

The output characteristics of the MET channel are listed in Table 4.4~ 1.

Ad4-2



EUROPEAN SPACE AGENCY

S

ESA REF NO | 5prce| AR PAYLOAD ACCOMMODATION HANDBOOK | REVision!o
SLe/2104 -1 DATE  :3
APSENDIX A
Table 4.4 - 1:  Input/Qutput Characteristies of MET User Channel

1 JULY 3578 l '

Cutput Characteristics of the MET User Channel

Input Ci ~cuit Requirements to Ensure Proper

SPAM Main Vol,
para 4,4.2.1.,5

at the 5/L. Feedthrough Functioning

Output typa/ complementary Input type: balanced
DC coupled DC coupled

Qutput code: IRIGE madified (see

Discrete “zern”;

-1.8Vito-3.0V
peak line-tc~line

Discrete “zero”:

-~ 1,83Vt~ 3.0V
peak line~to=line

Discrate “one”:

+1.8Vio+3.0V
peak line=~to-~line

Discrete “one”:

+1.3V+3.0V

peak line-to-line

Ovarvoltage protection:

* 5.5 V line-to-lina
and line-to-groung

Faut wuilage emission:

Driving capabtlity: <40 m A Load current: =40 m A

Signal to roise ratlo (S/N): 25 dB

Jttar gulse-to~pulgs: = 1ps Jitter pulse-to-pulse; < 1ips

Rige time: £1.2ps Rise time: = 1.5ps

(measured betwaen 10 %

and 90 % of paak value)

Fall time: < 1.2 ps Fall tirmae: < 1.5s

(maasurad potweaen 10 %

ane 20 % of peak vaiua)

Dizstortiun/oversnoot; 4 8500 m V max. p-p Distortion/overshoot ! 3 200 mV max., p-p

DC offsat: < 0.5 V line~to-ground N/A

Shaw at 50 % potnt: 20ns N/A

Power—off trmpedancs: < 10082 Powear~off impedance: 750 410 %

Output impedanca; <1008 Input irmpadance; 758+ 10%
5

10 V line~to-line and
line=-ta=-ground

Fault voltage emission:

<+ 10V line~to-line

Cvervoltage protection:

+ 12 V line~to-line and

and line-to-groung Tine-to-ground
Fault current limitation: 120 m A
Isclation agatnst signal
ground at 1 Mz ¢ =2 ki
Isolation against primary Isotation against primary
powar ground =2 MQ pewer ground at op.freq.! =1 M

A 4.4-3
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5. FXPERIMENT DEDICATED HARNESSES
5.1 Signal Harness Classification

This section describes S/L signal harnesses which are experiment dedicated, Thess harnesses are
devided in four classes to minimize EMI problems, The different EMC clagses are defined by
the following ariterta:

Clegs 1:
o All primary power wiring
[ Wiring carrying AC or switched OC currents in
excess of 1 A (peak transient)
Clasgs II:
o Aelay cr solenoid wiring switched DO currents legs than 1 A
a Wiring carrying AC or switched DC qurrents ranging from 0,05

to 1 A (peak transient)
Class II1:

] Low level voltags and current signal wiring

o Audio communication linas
Clasa 1V

o Video ond RF communication linas
o Digital signal wiring where signal rise and/cr

fall times are below 2 us

Whare no metallic carrier exists between bundies of differant EMC clagses the following minirnum

sepearation distance will be used:

] 10 em minimum distance betwesen Class | and Class Il or Class {V wire bundles

- 5 cm minimum distence batween bundles of all other categories

Abs-1
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5,8 Atrlock Experiment Harness

Connaction Latwaen expertment squipment in the airlock and experiment equipment in the rmodule
can be achieved by means of an experiment dedicated signal harness , which is part of the airlock.

This signal harness is aveilable {n addition to the harness for experiment power described in para. 3.7,
As shown {n Figure S - 1 and Figure 5 — 2, the interface from the interior of the airlock to the harness is
represented by a connector bracket and a pigtatl on the experiment table. The interface from the module,

outside the airlock, is given by the connector bracket CB 25, which is located at the overhead structure.

The experiment dedicated atrlock harness can be exchanged on a mission-by-mission basis, Spacelab
provides two signal harnesses that may be flown alternatively :

® Airiock Expsriment Harness [

Typical for this harmess is the provision that a subset of the wires can be used as data

and control lines for an experiment RAU accommadated in the airlock by the experimenter,
. Alrlock Experiment Harness {1

This harmness provides a subset of wires suitable as a high rate data link between the
experiments inside the airlock and the HRM .

10525

AIRLOCK . m. 03

3y
experiment tabla f@j Joa
P07 ] 407

AIRLOCK

exparynent tible

P03 I P03
PO4 N}
ras 7
MEg]
eci-12 | ECI- 42
gct-31 [Jf] ECI-13
Figure 5 = 1: Airlock Experiment Harness | Figure S -~ 2 : Airlock Experiment Harness [l
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Conmector Location

The connector location on Connactor Bracket CkE 25 ts shown tn Figure 5= 3,

PQ3, PG4 and P07 are the connectors provided a: experiment interfaces.,

Tha connector location at the expariment table is given in Figure 5~ 4, Connector ECI-J2 is

mounted an a connector bracket. The pigtall (P03,P04,P05,P18) is tied down on removable plate

attachad to the experiment table rails,

TO EPDS EQUIPMENT

A
1
)
|
oy —-'- -
!

&
¢

D S ARLOCcK— - H 1

TABLE l | i

-ci'zs, = "
5 PR P . H
TO COMS CIOFEOOLEHCO avat il
/\ AUX.EXPERIMENT [ R A :
. EQUIPMENT webet=? o~ _ 3 _ =
R

b

Figure 5-3: Cennector Bracket CB 25

Ay
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[}
[
¥

L@—“ ~ _____._@ -

F—FWh
Note: 1) One hand operation is possible for connecting/disconnecting
cables with release fasteners
2) Length of pigta:l is approximately 750 mm after release
Flgare 5 - 4: Signal Connector L.ocation of the Experirent Table
in the Airlock for Haprness 1

/

! N |@|
| T
N — e ? 't@i ECl-J2.
i /_—:E]Aj i " 4*"\\ —r-'- : ' Signal
' =) 7 Y
‘- |i ( __J N i | eo-n]
‘ } ‘Power
i :(sge para 3.6)
1 ﬁ j|
‘_—\//'/ r

Figure 5 - 5: Signal Connector {.ccaticn on the Experirent Table

11 the Airlock for Harness 1
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5.2.2 Connector / 2in Correlation for Harness |
This harness compriges:
-1 TS 3C impedance not specified
-6 TSP {mpedence not specifiad
- 7 TSP, 758f)impedance
Table 5~1 : Harness | Connector Pin Correlation List,
Connector Bracket CB 25 Wiring Alrlock Experirment Table Experiment
Rauted
from |Cern” e tor T Pin Pin | Harness| EMC | Pin e sor T Conn{ |Conn | Connector
Neth onnector T¥Pe | 4 otn |Funet.] Type |[Class|Notw|=0meSor 1¥Pe it Noth|  Type
" Line v 14
12 Line 28
S/L _13 _ | Shielg| 2 TSP [ 20| ewswossBv | 1 Gwsw 038
or | PO7 INLS-8GT=-10-35PA" T} 7|24 AwG . PEHB BV RPFB
USER 5 lLine | (750 as
] Shield 1 1=]
4) 2) cy) 4) 1 1)
1 Line 1 TSP I 10
2 Line 24
.8 _|shield | _ . _ I
a Line v 14 GWSW 038
a2 |Line 28 | gwswose B8N | mos | Joa
33 __}Shield | _20_| PSHB BN RPFB
28 Line o TSP 11
a9 Line od AWG 25
o el mm | ol B le »
25 fLine | 2 7SR | 10 prep—
25 |uine |24 awe| v | 24 Gws‘gs‘:f; B le1s | vte |ow rere
| 27 §Ij_h_a_lg"_§75 ng_ 3N 17 1) 13
s/L 34 Line - I -
[ NLS-BGT~14-35 P 35 Line 178 3C 71
ar 04 36 Line |24 awG H 54
USER 87 _gsoled] L 33129
a2 Line i 22
23 Line 56
24 _ |shietd 40 |
19 lina 1 GWSwW OBg
20 Line 2 GWSWw 088 BvV PO3 Jo3 RPFE
21 _ {shiel | 8| esme 5 BV RP
16 {line | 3 TSP i
17 tine 24 AWG 20
18 _ |snieta | o8 _
. =3~ T{line a1
14 Line 52
35 __|Shietd |70 |
4 Line
5 Line ] 69
4 2) 1] Shield ) 88 |4 1) 1
11 Line v 17
12 Line 18
P * | NLS 86T
1a  |sniela| 2 TS _1S_} NLS-OT-12 E=p
USER| P03 [NLS-6GT=10-35 P--d_ - T_Tn-e 24 AWG 20 ECT J2| rnent 12-35 P
~-35-5 “
g Line 75 0 } 21 Conn
6 |Shield L 22
) 2) 3 4 2) 2)

L- 1) Cennector Spec: GSFC-S-311-P4/1

2y Cennector Spec: 40 M 3B277

3) EMC Classification is described {n Para 5,1

4} All pins not mentioned explicitely are spare pins.

§) Pin 8 and 23 respectively 57 and 78 are connected within P03 by a jumper

.AE=-5

|
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5.2.8 Connector/Pin Caorrelation for Harness 11
The connector and pin correlation of Airleck Experiment Harness 1] ts glven in Ta. 95 -2,

This harnass comprises;
-2 TSP, 1258 1mpedance

-5 TSP, 758 impadance
~- 1 TS4C, impedance not specified

Table 5 ~ 2: Harness IlfCannector Pln Correlation List,

Connector Bracket CB 25 Wiring Alrlock Experiment Table Expertment
Routed
fram |Conn’ o or T Bin Pin | Harness|{ EMC | Bin o tor T ConniConn,| Connactor
crnecto onroctor 2
Not’h n T TYPE I Not'm|Fusct.| Type |Class|Noth O 1Y% I Notm | Neth | Type
16 |Line 11 2
17 Line 3
18 |sniewa}! TS 4C 1 NLS-BGE oo NLS oT
15 |Line |24 4we 11 10-35 P 3 | Joa {10-35 S
20 |Line 12
21 Shield N .
. 3) 4} 2 ()
P04 |NLS-5GT=14~35 P e 1o
32 |Line -9
33_ |sShield 19
s/L £8 Line B8
or 28 |iLine ?
USER _ 30 _ishield |18
25 |Line | S TSP 5
26 |Lime | (755%) 5
4y ) 27 (Shield} . 17
i Timg ™ 4 AWG » ——4—--
12 liine a NLS-OT- ECI- NLS 6GT
NLS-5GT= 13 |Skteld 16 12-35 S PO2 |12=35 P
PO3 | o-35 P 4~ “liGne T 2 = J2
5 Line 1
) 23} & [Shield 18
7 |tine r 1‘;
8 Line
2 TSP
9 |Shietd 21
P - _ e = —— 1256 -
O7 |NLS-6GT o T | €1%9% 12
s Shield 20
4) 2) 3) 4) g) 2)

1) Cormmon Shieid
2y Connector Spec: 40 M 38277
38) EMC Classification is deserited in Para 5.1

4) All pins not mantioned explicitely are spare pins,
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5.3 Aft Flight Deck / Spacelab Experiment Harness

Experiment equipment in the Orhiter AFD and experiment equipment in the module {for module confi=

gurations) or on the pallet (far pallet-only configurations) can be connected by means of an experiment
dedicated harmess , which 15 part of basic Spacelab equipment.

/28 shoven in Figures 5 - 8 and 5 - 7, this experiment dedicated harness is routed from the distribution
panel in the Orbiter to Connector Bracket CB S in the maoduie core segment a d ‘o Connector Bracket

CB 57 on the first foreward pallet frame, respactively, The providad expertment harness to Connector

Bracket CB S is terminated by receptacies, while the expariment harness to Connector Bracket CB 57
is terminated by plugs.

PS

Distribution CcBS
Panel

Figure 561 AFD / SpacelabExpariment Harness - phacdute Configuration

RS
Distribution
Panel

FicJre 5-7: AFD/Spacelab Experiment Harness - Pallet-Only Configuration

AS=7
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5.3,1 Muodule Configuration
5.3.1,1

Connector Description of CB 5

CBS is the central signal {nterface between the Spacelab subsystem section and the exparimant train,
It contains much more than only the tnterface for the AFD / Spacslab experimeant harness. The othzar

intarfaces are describad In other parts of this document. However for clarificatton all connectc: ~
functions are listed below.

J 21

o+ 22

J 23

J 24

J 25
J 26

J 27
J a8
J 28

J 30

J 31
J 32
J 33

J 34

[
m
[a]

C.
@

IPS 5/5 and exp RAU

IPS 5/S and exp RAU
5/S RAU and DDS 3 monitoring

DDS data bus

DDS data bus

Expariment signal provisions (27 TSPS, EMC Class II)

IMCP R7 panel, experimant safing

command verifleation (5 TSP§ , EMC Class II1)

Experiment signal provisions (27 TSPS , EMC Class Ii1)

CWEA experiment C & W monitoring (5 TSPS , EMGC Class 1il}

Expariment signal provislons (27 TPS, EMC Class 1 )

Experiment signal provisions (7 TSPS ,EMC Class V)

MET (1 TSP , EMC Class IV )

IMCP R7 panel, experiment safing commands (5 TP§ , EMC Class II)

4.5 MHz analog channel (1 TSP,
Experiment signal provisions
Expariment stgnal provisions
Experiment signal provisions
Experiment signal provisions
Expertment stgnal provisions
MDM experiment safing

MDM expertment safing

750, EMC Class IV )

( 1 coax, 75Q , BEMC Class IV)
( 1 eoax, 75{) , EMC Class IV}

( 1 coax, 7SQ, EMC Class IV )
{ 1 coax, 750, EMC Class IV )
(1 .0ax, 750, EMC Class IV)
(12 channels, 3 TSSZ, EMC Class 1)

( 12 channets, 3 TS5C, EMC Class [1)

MDM experiment C & W monitoring { 14 channels, 8 TSP&, 1 TS4G, EMC Class [I)

MDM experiment C & W monitoring ( B channels, 7 TSPS, 1 TSSC, EMC Class 1)

CCTV fram Qrbiter

TV o nunitur in GOR

AS-8B

-
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5.3.1.2 Connector Locationon C8 5

The connector location on CB 5 is given in Figure 5 -~ 8. The connectors J 21, J 22, J 23 and J 24
provide experiment \nterfaces for TSP and TR, while J 27, J28, J 29, J 30 and J 31 are experimeant

interfaces for coax cables,

The connector location on the Qrbiter distribution panel is still TBD.

_ e S} S

az

|
: <PasE |
) L

N

Figure & -8 Connector Locations on CBS5
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5.3.1.3 Cornector / Pin Correlation of AFD/Spacelab Harness = Module Caonfigupration

The connector pin correlation of the AFD / Spacelab experiment harness is given in the subsequent
Tables 5~ 3 thru 5 -7

Table 5 - 3 : Commector Pin Correlation of J 21on CB 5
Experi- AFD Payload Station Wirin Spacela
ment Distribution Paneal ¢ p?:Be 5b Experiment
Ceonn”  |Conn” [Connector Type | Pin Pin Harness Pin Receptac le Conn” lug
Not™ |Net™h (Spec.) Not‘n Functmn Type Not’n Not*n ‘
line TSP 1 J 21
line 24 AWG 2 NLS OT NLS 66T
__shedd ] [__ 3 _ £2-35 sA 22-35 PA
line EMC 7
line Class III B8
shield | __5 _| 2) 2)
line 8
line 9
shieid 1
" “hae BRER
line 12
shield 11
"~ Time 76 |
line 17
-.shield__ .8
line 21
{ine 20
shield 19
e [ -
line a2
shield 48 _
line 14
line a3
TED TBD TBD TBD | shield | .33 __ |
ling i5
Ling 24
—shieid | 34 _
lire 57
line 46
. shield _ 35|
hine 7
line as
- shield _B_
line | 48
hine 37
_ shield__ 28
line 49
line 38
shigld ez
Tine 5
lina as
- shietd .28 __
tine 51
line 40
- Shield | — 29
line 52
line a1 | ] i
shield 3] 30
L— 1) =MC Classification |s described in Para, 5.1
2) Spec: 40 M 38377 -

A5 =10

B
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Table 5 =3 (contd) : Comnector Pin Cerrelation of J 21on CB &

Expari~ AFD Payload Station Wiring Spacelab Experiment.-
ment Distribution Panel [e1=3
Conn”  JComn” [Cennactor Type | Pin Pin Harness Pin Receptacle | Conn” Plug
Not’n  {Not™h (Spec.) Nat’n Functn Tvpe Notn Not™
line TSP 53 NLS OT J a1 NLS 8GT
line 24 AWG 42 22-35 SA 2235 PA
_.shield | —=3L_
line EMC 84 e
line Class {1l 54 3
.shield .44 _
line 55
tine =1e]
shield 5
" Titre T =
line 67
. shield NLL A
line 58
line b
..shield__ .80
line 863
line 62
. shield_ | .8 _|
tine ar
ling 78
_ shew _ 68 _
line
Line 79
8D T80 TBD TBD shield 59
“Tive ] M-
line 71
-Sheld | A
line 73
line 74
_ shield |75 |
Wne 66
line 78
shield | 8
Exp. Verification Signal 81
Indtcator Channel 1 Return 8o
e e e —— ). Shield -8
e Exp. Verification gﬁzi Sg
| _nener Chenel 2 | sntels _sr_ ]
R7 Panet Exp, Vertfication Signal a1
see para. 6.3 Indicator Channel 3 Return Bz
e e s o ——— — ] Shield__ _ 90 _ |
Exp. Verification Signal 52
Indicator Channel 4 Feturn &3
L e — — . |-Shield _ _Be
Signal
Exp.
imeeator Channet 5 | Retum 199 i 7 '
Shield 13 98 o

1) EMC Classification is described in Para. 5.1
2) J21 has a tatal of 100 sockets. All J21 sockets not mentioned in tis table are spare sockets
& Spec: 40 M 38277

L -

Ab=-11
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Table 5 ~4 : Connector Pin Correlation of J 220n CB 5
Experi—= AFD Payload Station Wiring Specelab Experiment
ment Distribution Panel CB S5
Conan’ Conn” {Cannector Type | Pin Pin Harness Pin Feceptacle Cenn” Plug
Not’n  [Not'n (Spec.) Not™n Funct™ Type MNot '™ Not’n
::ne TSZ ; NLS OT J 22 NLS 66T
ne 24 AW - =0~
| shield 8 22-35 SB £2-35 PB
line EMC 7
lina Class [it 6 2) )
shield _ __5 |
" Time ]
line 9
. shield =10
tne 13
line 12
shigid 1|
line 14
line 28
_shleld _.33__
ling 1
line 17
shield .18
" ling ] 1
line 20
shield 19
line . T
line ¢ 32
T8D TBD T8O TBO ] shielc _ 4
line g7
line 36
_Shield | as
line BECE
line ar
. Sheld 26
Tine 49
line a8
_ shield a7
line “Tag
line [s)
_ shield _ 28
line -
line 40
shield _ f=1=]
T Tine " B2 T
line 41
- Shield _ 30
line ~TB3 "
line 40
shield 31
line &7
line 45 ' ] |
shield 1) as

1) EMC Classification is

A0 A 38277

2} Spao:

A5 -

12

described in Para. 5,1
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Table 5 ~4 (cont’d) : Connectar Pin Carrelation of J 220n CB &
Experi~ AFD Payload Station Wtiring Spacelab Expariment
ment Oistribution Panel CB &6
Conn”  JConn” [Connector Type | Pin Pin Harness Pin Receptacle Conn” Plug
Notn Not™n (€ ~ec,) Not ™ Funct’n Type Notn Notn
line TSP S8 s oT 422 | NLS 66T
line 28 AWG 59 20-35 SB 52-35 PB
__shield 50 _
hine EMC &3
line Class III 82 3) 3
shield -8l
hine 64
line 54
shield __44 |
~Thine T 65
tine 585
shieid | _45 _§
" Tine T 15
line a4
_ sheld .84
ltne 56
line 67
shield _.77_
" Tine a7
line 78
_ shield 68 _
hine ~ TBE
line 79
D TeD T8D | shield 89
line | BEZE
ine 71
. Sheld 70
line BEZE
line 74
. Shield 78
Line B Eéu-
line 76
Shield | a5
Exp. GWEA Signal =1
CaW Signal No. 1 Return &3
L e — | Shteld -.BA_
Exp. CWEA Signal 81
C&W Signal Neo. 2 Return 80
VR -1, 11:1- _ 85 _ |
Signal a6
Orbiter CWEA | Exp. CWEA Return o8
| SV Sianal Ne:d ) shied _ 7.
(see para £.4) Exp. CWEA Signal o1
Feturn 82
| S Slonal No- 4 ) satewd _s0__
Signal 98
525\; scgri? No. & Return 199 | ¥ 1
* Shield 1)} S8 oy

spare sockets.
3) Spec: 40 M 38277

AB-13

1) EMC Classification is described in Para. 5.1
2) J22 has a total of 100 sockets. All J22 sockets not mentioned in tnis table are
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J Table 5 -5 : Connector Pin Correlation of J 23on CB 5
Expari= AFD Payload Station Wiring Spacelab Experiment
ment Distribution Panal CB S
Con” |Conn” jCannector Type | Pin Pin Harness | Pin Receptacle | Gonn” Plug
Not™h  |Not™h (Spec.) Not’n Funct’n Tvpe Notn Mot
line TR 1 NLE OT J 28 NLS 8GT
line 24 AWG 2 18-85 S 18-35 P
C ine | emc [T 7|
line Class i a 2) 2
T line RN
line 4
" lime | T s
tine &
- Tine e ]
line 8
"Time BEE
line 12
T lne SR V-2
line 13
T Tine T T
lLine 15
TED TED T8D LE=1= N e e
line 18
line 19
“Tire § | 23
tine 20
" e -
tine a2
Ting | BB
line 27
" tine B
line 31
Tine -
line 36
SR Tl 5
line as
“Une AT T
line 40 ]
" i !

1) =MC Classification is described in Para. 5.1
£) ‘Spec: 40M 38277

AB =14
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Table 5~ 5 (contd) : Connector Pin Correlation of J 23on CRB 5
Experi— AFD Payicad Station Wiring Spacelab Experirment
ment Distribution Panet CcBS
Conn” JConn” {Connector Type | Pin Fin Harness Pin Foceptacle Conn” Plug
Not'n Notn (Spec.) Notn Funct’n Type Not'n Not’n
line TP 44 | NLS OT <23 | NLS 66T
tine 24 AWG 45 18-35 & 18-35 P
e | Bme T a7
tine Ctlass Il 46 f )
““Tine B
ltne 48
" line | B
line 53
" Tine 785 |
ling 54
" ine e
line 56
Tre T T
line &8
Tine — T
hne 80
TBD T8O T80 TR | __ .. ] ]
line 1
line &8
Tline | BCEEE
line 62
_______ ] v ] |
ine 4
1i 65
ne 1) 2)

1) BMC Classification is described tn Para. 5.1

2} .23 has a total of 66 sockets, All J23 sockets not mentioned {n this table are spare
sackets,

3) Spec: 40 M 3F277

AB-18
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Table 5 ~6 : Gonnector Pin Correlation af J 24on CB 5
Experi- AFD Payload Station Wiring Spacelab Experirrent
ment Distribution Panel CB 5
Conn”  |Cenn” |Connactor Type | Pin Pin Harnen. Pin Kecaptacle Conn” Plug
Not'n Not'n (Spec .} Notn Funct™ Ty, Not'n Notn '
i J 24
H:: 2t svres f? NLS OT 2 1 Nus saT
 smes | | 18 14-35 SA 14-35 PA
Line EMC £6
Line Ctass IV 11 )] 3)
. Sheld 12 L
Line 30
Line 18
_ 3hield .35 .
Line 25
TBD Lire 10
| Shield .34 _ |
Line 19
Line 1
_Shield__ o8
Lire 24
Line 9
_Shield | .33 _|
tine 23
Lire 8
Smela__ IR A
Signat 20
N/A Orbiter Master Time Unit git:';: g !} 1) ]
(see para 4,4) ! 13
Note: Shietds are terrmitnated to connector shetls (muiti-point ground)
1)y EMC Clagsification 1s described in Para 5.1
2) J 24 has a wtal of 37pins. All pins not mentioned {n this table are spare pins.
3) Spec: 40 M 308277
Table 5~=7 : Correlation of Coax Cables cn CB 5
Experi-~ AFD Payload Station Wiring Spacelab Experiment
rment Distrisat on Panel CB &
Conn” [Conn"j Conmector Type] Pin Pin Conn”
¥P Coax 75 Feecoptacie . Plug
Not'n | Mot { Spec) Notn EMC Class IV Notn Notn
o
Coax 1 3 J o7 o
e —=-~-"| osmess-3a T~ ~| MC414=
Soax 2 1 J 28 0514-0011
— T e T Spec: MlL-—C S
Tao | TeD TBD TBD Coax 8 1P B8 3
——— = = — ] e -390128 B) |— ™
Coax 4 1 J 20
Coax 5 1 J 31
3) Dpec: ockweil 4140514

L

1) EMC Classification is described in Para 5.1

2) Connector shell {s connected to chassis

AB5-18




EUROPEAN SPACE AGENCY

ESA REF NO |cpnee) AR PAYLOAD ACCOMMODATION HANDBOOK | REVISIoN:o
SLP/2704 -1 APPENDIX A “! pATE  :31J4ULY 1978
5.3.2 Patlet—-Only Configuration
5,3.2.4 Connector Location on CB 57

The cannector location on Connactor Bracket CB 57 is given in Figure 5 - 9,

Pog, P10, P11 and P12

are connectors provided as axperiment interfaces for TSP and TP cables, while P20, P2t, P22, P23

and P24 are experiment interfaces for coax cables,

The connector location on the Orbiter distribution panel is still TED.

r-zss —e—n 268 202

125 15—‘

I

@‘\

i’

1
Ne

iz

l.‘
&
by oo pey oy e

TN

Cr )

N e e e e e

Figure 5 ~9 Ceonnector Locations on CB 57

O,

AB~17

CB 57

SECTION A-A
I S
] II! -L \F
TEry o e
| v
L] _I,.J-—
PLUG RECEFTAHLE
(From Orbiter) (Experiment)
§ FWD !
PALLET
o
st Falint nd Pajtet
— - -—F-E—-— - —
-—
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5.3.2.2 Connector / Pin Corralation of AFD/Spacelab Harness - Pallet-Only Configuration

The connector pin correlation of tha AFD / Spacelab experiment harnen - is glven in the subsequent

Tables 5= Bthru 5 - 12,

Table 5 - 8 : Connector/Pin Correlation of P03 on CB 57

Expart=- AFD Payload Station Wiring Spacelab » Experiment

mant Distribution Panel cB 57
Conn” | Conn” | Connactor Type | Pin Pin Harness | Pin Conn”
Notm | Noth { Spec ) Noth | Functh | Type [Noth Plug Not | Feceptacle
ltne 54 TSP g NLS 6GT NLS 7TE
line pe AWG| 10 2a-gsp | P09 24-35 S
shield 1
[ tine Emc | 18 |
Hne  fojass | 22 2 2
| shield | ~°% 12
line 17
line 27
shietd | as_ |
lipe 18 I
ine 28 ’
L shield | 329 _ | :
line 21 |
line 20 !
Sil‘ield_ 1
" tine ]| g0
line 29
_shietd [ 40|
TBD TED TED TeD | line 31
line 43
shield 55
T line B
line a4
shiet | _so_ |
line
line 45
shield 57
~ e ~ B
line q2
| shield L=t
line
line 59
shield 71
lina 7 RER
line 80
shield_| | 72
line 50
line 61
shield 73
[ime e
line &2
shietd_| | _7s. |
f_line
. line 83
shield 75
S fine ] 537 ]
line 84
shield + 76 v i 1
1)
L 1) EMC Classification is deseribed in  Bara 5,1 28)- Spec: 40 M FBE77 |

AS=1a
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Table 5 - B (cont‘d): Connector/Pln Correlation of P05 on CB 57
Expert— AFD Payload Station Wiring Spacelab Experiment
ment Distribution Panal CB &7
Cann’ Cann” | Connector Type| Pin Pin Harness| Pin Conn”
Not Notnm { Spec ) Noth | Functh| Type | Noth Plug Notn Receptacle
line TSP 77 | NLS 6GT pog | NLS 7€
line 22 AWG 88 24-35P 24-5a S
shteld 85 |
[T1ine T ] EMC 78
line Class | &9 EY ®
shield | 66
" line 79
line S0
shield —ar_|
line a0
line =2l
shield 88
" fine | [~ Br |
itne a6
|_shield | | _to7_|
tine 85
TSD Teb TEBD TB8D tne a7
shield_| | _108_ |
| line 86
line a8
| shield 109 |
line | a7
line ag
shielg | 1 | 110
line 101
lins 100
_shiels s
line 102
line 112
shield | | 120 |
line 116
line 117
shisld + L2188 v v V
£xp. Veriftcation Signal 16
indicatar Channel 1 Return 26
e e e ] Shigld | 87
Exp. Verification Signat 23
Indicator Channel 2 Feturn 84
IMCP K7 Panel  |fem — e o mm oo e L Shigld A8
(see para 6.5) Exp. Verification :;23::‘ 22
| [ndicetor Ghannel & | shieila | 8.
Exp. Verification el oo
Indicator Channel 4 .
e e e | Shield _| 106
Exp. Verification Signal . 92
Indicator Channel 5 Return 103 .
Shield [ 1) 23 113

1} EMC Clagsificatlon is described in Para 5.1

2) P 09 has a total of 128 pins. All P 09 pins not mentioned in this table are spare pins

L

3) Spec: 40M 38277

AG=19
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Table 5§ - 8 : Connactor/Pin Correlation of P10 onh C3 57
Expari- AFD Fayload Statton Wiring Spacelab =xperiment
ment Distribution Panal cB 57
Conn” Conn” | Cannector Type | Pin Fin Harness | Pin Py Conn” )
Not’n Not { Spec ) Noth | Functh| Type |Noth g Not Receptacle
line =P 9 LS BGT P10 | NLs 7E
line 22 AWG 10 24-35 PD 24=-35 SD
_ shield)| 1| :
lire EMC 13
lne (Class 11| 22
| _shield 12 2 2
Tire | 18|
line ag
_Shield] 87
line [ i7
line a7
| .shield| | 38 |
line 1
line 28
shield| | 39|
Tine =]
line =3
shield 19
|~ Tine | [~ ag |
line 30
shield 40
TED TED TED TBD |~ = N
line 43
shieig | ss__
line 32
line 44
| _shielg |58
Tine | B3|
tne 45
| _shielg, | s7
line a1 |
line 42
| shield T
line [=i]
line 72
| shield 49
line 61 |
line 73
|__shield| 50_ |
line [~ B
line 74
|__shield] 81
tine [5:c)
line 75
Shield | |52
line
Iina 75
shield v 53 v v F
13 -
1} EMC Classification {s described in Para 5.1
%} Spec: 40 M 88277
l -
[ —
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EUROPEAN SPACE AGENCY

1

ESA REF NO Issue
SPACELAB PAYLOAD ACCOMMODATION HANDBODK] REVISION:0
SLP/2104 -1 APPENDIX A | DATE  :31JuLY 1978
Table 5~ 9 (contd): Conmector /Pin Correlation of 210 on CB 57
Expari— AFD Payload Station Wiring Spacelab Experiment,

ment, Distribution Paneli cB 57

Conn” | Conn” | Connector Type | Pin Pin Harness] Pin Conn”

Not‘h Not’n ¢ Speac ) Not‘h{ Funecth Type | Mot% Plug Netn Receptacie
line TSP 77 INLS 6GT P10 NLS 7E
line 22 AWGE an 24-35 PD 24—35 SD

| shield _ 65 ]
line EnC 78
tins Clasg 1] 88 a3
| shield e8| 8) )
line 79
line g0
shield _ | 67__
" tine BO
tine o1
| aF shteld ____6_ .
ine 84
line 26

TED Teb TED TED | shield _| 107_
line a
Hne 97

| shield | 108
line 88
line 98
shield 109
" fthe. — | 87
lime j2]=]
- _ shielg | [ 110_ |
line 101
line 100
| shield | ti_
itne 10R
line 112
shield J20_ |
e 116
tine 117 1
shield v 118 v L 4
S{gnal sl
Exp .CWEA seturn 24
CAaW Signal No. 1 _Shield _ a5
“Stgrmal - 23
g;&; giw EA Return 34
gnai No. 2 Shield 46
Orbiter CWEA [ 5,0 cwea Sigral ~ ~TBB
C&W Stgnal Ne.3 | Return 69
(srepEra6.4) b e = = — = == - j-Shield | ~81
Sxp, CWEA Signal g2
CEW Signal No. 4 Return 103
e e e m e o e |Shield U3
Exp, CWEA e 11
G_&W Signal No, 5 Shiald 1 2 129
TSl Ak o
1) EMC Classificatior is described In Para S.1

L

3 Spec:

2) © 10 has a total of 128 pins.
40 M 38277

A5 =21

All P 10 pins not mentioned in thits table are spare pins
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Table 5 -10: Connector/ Pin Correlation of P11 on CB 57

Exparis AFD Payload Station Wiring Spacelab Experiment
mant Distribution Panel cB 57

Cenn Conn” Connactor Type | Pin Pin Harness| Pin Plug Cann”

. - ' Receptacle
NotT Notn ( Spec ) Noth | Functh | Type |Noth Notn P

line TR 10 NLS 6GT =11 NLS 7E
tine 22 AWG 11 24-35 PB 24-35 S8

EMC 12
Class I1|” g 7] a) 3

Tan TBD TED TBD i 32

v v 1y 117 o v v

1) EMC Clagsification Is described in Para 5.1
I 2) P 11 has a total of 128 pins. All P 11 pins not mentionad tn this table are spare pins. I
3) Spac: 40 M 38277
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Table 5-11: Connactor/ Pin Correlation of P 12 on cB 57
Expari- AFD Payload Station Wiring l Spacelab Experiment
meant Distribution Panal cB 57
Conn” Conn”® | Connector Type | Pin Pin Harness F’t:| Plug Confl’ Keceptacle
Nat*n Nat’n { Spec ) Noth | Funeth | Type [Noth Motn
line 44 NLS 63T 20- P12 NLS TE
line R ﬁs_ _ 35 PA 20-35 SA
[~ T line 4g
[ _line | TSP |_47_ |
line 24 AWG | 48 )
_ _line_ | 49_ 9
line 82
TED TBD TBD TED line 63
™ T tiRe | 64
tine EMC | B85 ;
tine | Classiv| &6
line 1} 7;6__
“line I~ 78
line 74
ORBITER MASTER TIME untT | Stonal o v
N/A return 61 2) v J
Nota: Shields are terminated to connector shells (multi-point ground)
1) EMC Clussification {s described in Para 5,1
2) P 12 has a total of 79 pins. All P 12 pins not mentioned {n this table are either
dedicated to the experiment~ MTWU interface or spare pins,
3) Spec: 40 M 38277
Table § - 12: Correlation of Coax Cables on OB 57
Expari- AFD Payload Statfon Wiring Spacelab Experiment
rmant Distribution Panesl cB 57
Conn” { Conn” | Conmnector Type | Pin Cuoax 75 Pin Plug Conn” L
Notn Netn { Spec ) Math EMC Class IV Not 1 Mot Receptacle
Orbiter Coax 1 1 |MC 4140814~ | P20 |MC 414-0614-
Coax L Qot1 oos1
oax
e 1 @ | P21 3
T8D TBD TED TBD Coax 3 1 Pap
Coax 4 1 P23
Coax 5 1 P24
1) r 2) %

1) EMC Classification s described in Para 5.1
2) Connector shell is connected to chassis
3) Rockwsell Spec, 21405814

AbG-23
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5.4 . IPS Experiment Signal Harness
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6. CAUTION AND WARNING

The experirrent will {nterface with the Spacelab/Orbiter caution and warning system via:
®» Orbiter MDM menitoring and safing command channegls
e Siubsystern RAU channels for back up meritoring of expariment C8W signals
® Orbiter Caution and Warning Elactronic Assermnbly channels (Orbiter CWEA)

o Safing command channals from SL {ntegrated manitoring and control
panel (IMCP-RTY Panel)

The CEW channals described by the last two bullets are also available during flight phases when
Spacelab is not activated,

Experiment CBW electronics will be powerad by experiment essential power (see para 3,4 - Experiment

Essential Power). The detailled dasign requirements for axperiment C8W are described in para 7.12
of SPAH Main Volume,

8.1 Exporiment Caution and Warning Interface to Subsystem RAU

Dedicated subsystem RAUS will acquire signals from expariment C & W sansars. These sensors have to
be powered by experiment essentlal power (see para 3.4 ). The user has to provide signals according
to the specifications for flexible inputs ( see para 4.1,3.1),

The experiment C & W signals will be intaerpreted by the Spacelab Subsystem Computer System .

S.1.1 Connector Location

® Interface location in the module :

JOB of the aubsystem RAU~F (s reaservad for tha acquisttion of all experiment caution
and warning signals generatad in the module. Tha location of the subsystem RAU =F

in the module is depicted Figure 3.9 - '2a, Appendix B - Structure Interface Definttion.
For the location of RAU Connector J08, see Figure 4.1 -1, '

® Interface location on each rallat :

J 0B of the subsystem RAU on each pallat is reserved for the acquisition of experiment

caution and warning signals, as can be segn in Figure 8 -1 .

AG=1
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Figure 6 -1 :

Configuration with Four Experiment RAU's on One Pallet

Expariment Caution and Warning Interface to Subsystam RAU on a Pallet
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6.1.2 Allocation of Subsystern RAU Caution and Warning Channels for Experiments

6.1.3

6.1.5

6.1.8

J 08 of 5/5 RAU~F in tha Madule

At present SCOS provides acquisition at & sampling rate of one sample per secand :

Channel 1, 3 thru 15 as discrete data
Channel 17, 19, thru 47 as analog data
Charnal 49, 51, thru 63 as either analog or discrete

Far pin allocation of J 08, see Table 4,1 -2

108 of the subsystern RAU on the pallat:

All 32 flexible {nputs of J0B may be used. Informaticn about acquisition meode and
sampling rates will be glven at a later date,

Input/Qutput Charactaristics
Samea as described in para, 4.1.3.1.

Bonding
Same as described in para,. 4.1.4,

Grounding

Same as described in para. 4,1,5,

Conducted Emission on Signal and Signal Return Lines
Same as described in para. 4.1.6 for flexible input data lines,

AGg-3
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6.2 Expariment Cautian and Warning Interface to Orbiter MDM

The Orbiter MDM’ PF - 1 and PF = 2 (see para. 4.4.9 of SPAH main volume) provide experiment dedicated

Caution and Warning monitoring and safing command chamnels, controlled by the Orbiter General Furpose

Computer,

Table & - 1 depicts an overviaw of the Orbiter MDM-channels reserved for experiment Caution and Warning

purpeses.,
Table 6 = 1:  Number of Experiment Dedicated Orbite~ MDM Channels
MDOM PF -1 MDOM PF =2
Spacelab Analog Input | Digital input | Safing CMD | Analog Input | Digital Input | Safing CMD
Configuration (AID) (DIL) (LCH) (AID) (DI (DOH)
Modute 8 3 a2a 7 1 4
Pallet~Only - - - 7 4 4

MNota:

AlID — Analog Input Differential
DIL — Discrete Input Low Level
DOH — Discrete Cutput High Level

AGwg
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6.2.1 Connector Location

Module Configurations

The user intarface Is at CB & for all module configurations. The connector location on CB S is shown

in Figure 6§ - 2 .
Tha experiment caution and warning interface connectors on CB 5 are

o J21; MCP ~ R7 Panet exparimert safing verification indicators channels.,
o] Jag;  cautton and warning signals to Orbiter CWEA
(o] J25; safing commands from IMCP - K7 Panel
(o J3%; safing comrnands from MDM. PF =~ 1
(o] J 33; safing commands fram MBOM PF-2
Q J 34; eceution and warning signals to MDOM PF=-1
0 J 38; cautlon and warming signals to MDM PF-2
..... S A U
. " |
- - ) T " ] '
j ] " 7
Telalel’ Nl
o N - / s ;
L] S N / o
V ' /'_’L\ Ju s x ; m ! i
o - ) N . By N >, A, M
g , ~ 722 N -
el ZICIOHE N JONF
: :_—;-_—T—.-'—-E“;:ﬁ-;;‘;’zl % _A N N ; -‘£E
s .' | !
. __L_/_ 7 : noP -~ | !
‘l N L'/////-/‘ W i i, \ (] g : :
‘ ] Q 1 G-" e T T T T T e s i T 2 L
2 N N N = PN
Y @ @ :
5 N " :
FL{] " J‘I‘l !
“Zp DB ) N ) L) e e
e [
g~ S s ™S
\=
Fie =2 8 = 2 : Location of Experiment Dedicated Interface Connectors onCB 5

to tha Spacetab/Orbiter Caution and Warning Systemn ( Hatched Connectors )

- g eamat
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Pallet-Cnly Configurations

The usaer interface 15 at CB 57 (see Figure 8 ~ 3) for all pallet-only configurations. The location of CB 57 is

shown tn Figure 4.3 ~ & of this appendix .
The experiment caution and warning tnterface connectors on CB 57 are :
[+] P 08 ; IMCP -R? Panel expariment safing verification indicators channels.,

] P 10 ; caution and warning signals to Orbiter CWEA

-] P 13} safing commands from IMCP-R7? Panel and from MDM PF-2

[+ P 3 ; cadtion and warning signals to MDM PF-2

SECTION A-A
205 258
t i
‘ |
T
L] j It S
Ll o ol T
! T Ozv:;_. A 20 I -L )‘”-‘"‘
; e !
g | h A
| . I PLUG RECEPTABLE
i 1_ p@:‘ @' “ (From Qrbiter) (Experiment)
o4 4 ‘
8 i
. A :1
L - -
\ a2 | 8 PO ]
[ 1 S
\ i
; faverr PALLET
Sty
H
ol
H
il
1 i |
l
o

Figure 6 —3:  Location of Experirment Dedieated Interface Connectars on cB8s57
to the Spacelab/ Orbiter Caution and Warning System
{ Hatched Connectors )
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g.2.2 Pin Allocation List
6.2,2.1 Pin Allocation for MDM Safing Commands to the Experimeant
[ Module configuration

Tha pin allocation for experiment safing commands from MDM PF=1 and MDM PF-2
is given in Table 5§ - 2,
Pallet-only configuration
The pin allocation for axpgr!ment safing commands from MDM PF-2 is given in Table 6 - 3.

8.2.2.2 Pin Allocation for Experirnant Caution and Warning Signals to MDM %

. Maodule configuration
The pin allocation for expartment signals to be rmonitoraed by MDivi PF-1 and MDM PF-2
is given in Table 5 - 2.

e Pallet—-only configuration
Tha pin allocation for expariment signals to be monitored by MDM P2 is given in
Tablae 8 - 3,
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Table 6 = 2 Pin Allocation Last for Experiment Dedicated MDM C & W Channels on GB 5 (Module)

onnect Pin i
P Signal Code Functionis L Ineuy] wire [EMC |Routed .
Noth | et 9 unction Cutput | Type |Class|fromy/to Spacelab Experiment
Jaz 18 | Exp. Safing CMD 01 (DOH) Signal o TSs5C{ 11 mom
3 | Exp. Safing CMD 02(DOH) | Signal O |oa Awe prg| NS 0T NL? 6GT
20 | Exp. Safing CMD 03(DOH) | Signal o 14-35 SB 4-35 FB
a Exp, Safing CMD 04 (DOH) Signat o) (Spec. (Spec.
2 Common Return Return
40MZBRT
1 Cernmon Shield Shietd o n 40M3Ba77)
28 Exp. Saftng CMD 05¢(DOH) Signal [a)
15 Exp. Safing CMD 05(DOH) Signal le]
16 Exp, Safing CMD 07(D0H) Signal o]
17 Exp. Safing CMD 08(DOM) Signal 0
35 Cormrman Return Feturn
29 Comrmon Shield Shield
2 Exp. Safing CMD 09(DOH) Signal [w]
10 | Exp. Safing CMD 10¢(DOH) Signal o
" Exp. Safing CMD 11(DCH) Signal o]
12 | Exp. Safing CMD " 2(DCH) Signal Q
34 | Common Return Return
26 | Common Shield Shield 1 v
J a8 18 Exp, Safing CMD 13(DOH) Signal o TS s5C{ I NLS 0T NLS 8GT
2 | Exp. Safing CMD 14¢(DOH) | Signal o 24 AWG 14-35 SC 14-35 PC
20 Exp. Safing CMD 15(D0OH) Signal o] .
31 | Exp. Saftng CMD 18(DQOH) | Stgnal a (Spex. (Spec.
2 | Common Return Return A0M3B27TT)|  40M3827T)
1 Common Shield Shield
a5 Exp. Safing CMD 2 1DOH) Signal 0
10 Exp. Safing CMD 22(0D0OH) Signat o]
1 Exp. Safing CMD 23(LJH) Signal (=]
12 Exp. Safing CMD 24¢DOH) Signal Q
34 Cormrmon Return Return
26 | Comemron Shiela Shield \
28 | Exp. Safing CMD 17(DOMH) Signal o MDM
15 1 Exp. Safing CMD 18(DOH) Signal o PF =
18 | Exp. Safing CMD 19(DOH) Stgnal la]
17 | Exp. Safing CMD 20(DCH) Signal e}
35 | common Return Return
g Comrmpn Shield Shield
Note: r 3z has a total number of 37 sockets. 211 J 32 sockets not mentionad in this table

are spare sockets. ) 33 has a total number of 37 sockets. All J 33 sockets not mentioned
1 this table are spare sockets.
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TFable 6§ - 2 (cont d) Pin Allocation List for Experiment Dedicated MOM C & W Channels on CB 5 (Module)

Nr::i: Y Ni:‘:n Signal Code Function laul:';:’:' ‘_‘I'.V;;: (E::\:Ss ff'gumtiso Spacelab Experiment
434 | 24 lCaution Signal No 5 (AID) | Signal I | TSP Hl | mMDM | NLS OT NLS 6GT
23 Return 24 AWG PF-2 16-35 SN 16~85 PN
18 Shield (Spec. (Spec.
45 |Caution Signal No 8 (AID) Signal I 40M3EETT) 40M3B2T7)
3B Return
39 Shield
S5 [Caution Signal No 7 (AID) Signal I
51 Return
52 Shiaeld
48 |Caution Signal No B (AID) | signal 1
49 Return
53 Shield
40 | Warning Signal No 5 (Al1D) | Signal I
41 Return
47 Shield
z Warning Signal No 7 (AID) | Signal 1
33 Return
3z Shield
4 |Warning Signal No 8 (AID) | Signal I
" Return
10 Shield
27 |Warning Signal No 9 (AID) | gignat 1
e Return v
20 Shield
7 |CTaation Signal NG 1T (DID) | Sigrat | 1 | TS 6C | 1
8 | cCaution Stgnal No 12 (DIL} Signal 1 24 AWG
6 |Warning Signal No 14 (DIL)] Signat i
2 Common Return Return l ¥
1 |Commen Shield Shield
< 35 40 |Caution Signal No 9 (AID) | Signal I TSP I mMDM INLS oT NLS 66T
41 Return 24 AWG PR-2 16-35 SA 16-35 PA
47 Shield (Spec. (Spec.
25 |Caution Signal No 10 (AID) | Signal 1 A0M3B27T) 40M3B2T7)
a3 Return |
32 Shield
24 JWwarning Signal No 6 (AlD) Signal I
23 Return
16 Shield
48 |Warning Signal No 10 (AID)| signal 1
as Reaturn
a9 Shield
S5 (warning Signal No 11 (AID)} Signal 1
51 Return
52 Shield
48 Warning Signal No 12 (AID)] Signat I
49 Return
53 Shield
27 (Warning Signal No 13 (AID){ Signal 1
19 Return
20 | _ o __ | shied ¥ A
4 [|Caution Signal No 13 (DIL) | Signal 1 TSSC | 1
11 Return 24 AWG
10 Shield * ¥

L

Note: ) 34 has a tetal number of 58 sockets, All J 34 sockats not mentioned in this table are spare sockets,
J 35 has a total number of 55 sockets, All J 35 sockets not mentioned in this table are spare sockets. I
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Table 6 - 3: Pin Allocation List for Experiment Dedicated MDM C & W Channels on CB 87 (Fallet-Only)
Routed
Connect,| Pin S L Input/] Wire | EMC Spacelab Experirrent
ot “n | Mot %a Signal Code Function Output | Type | Class Fr‘toom/
P 13 a5 . Signal (e} T It IMCP-INLS 6 GT MLS QT
a7 Exp. Safing CMD 1 Return 24 ANG r7 20--38PC 20-35 SC
. Spec.: 40M { Spec: 40 M
(see (€
:g Exp. Safing CMD 2 i:—‘t’zi ° i 38277) 38277)
6.3
62 ’ Signat o
63 Exp. Safing CMD 3 Return
64 : Signal (=]
3 4
e Exp. Safing MO Returm
74 Signal o]
75 Exp. Safing CMD 5 Return ] “ ¥
TSEC MDM
30 | Exp. Safing CMD (20H)] Signal O Laswg PFE-2
<3| Exp. Safing CMD (DOH)| Signal o
51 Exp. Safing CMD (DCH)| Signal Q
52 Exp. Safing CMD (DOH)} Signal w]
29 Commaon Return Return
50 [Caommon Return Shield Y
P3 53 Caution Signal No. Signal H Tsp | Il MOM | NESEGT NLS OT
65 9 (AID) | Returmn 24 AW PF-2 ca=35PB 24-35 SB
77 Shield (Spec.: (Spec:
54 Caution Signal No, Signat i 40MB38LZTT) 40 M 3BET7T)
68 16 (AID) | Retumn
78 Shield
37 Warning Signal No. Signal H
38 13 (AID) | Return
36 Shield
85 1§ Warning Signal No, Signal !
&7 & (AID)t Return
79 Shield
56 | Warning Signat No. Signal 1
68 10 (AID)| Return
B8O Shield
87 Warning Signai-No, Signal I
89 11 (AID)] Retum
a1 Shield
87 | Warning Signal No. Signal I
[=)=] 12 (AID)] Return v
110 Shield
84 |C &W Spare (DIL) Signal i TSSO
Z4.AW
88 1C & W Spare (DIL) Signal T
86 |C &w Spare (DIL) Signal 1
83 | Caution Signal No, Signal I
13 (DIL)
g2 |Gommon Returm
71 | Common Shield ¥ ¥

P 3 has a total number of 128 pins.

All P 3 pins not mentioned (in this table are spare pins.

P 13 has a total number of 79 pins. All P13 pins not mentioned in this table are spara pins.

AB=10
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8.2.3 Inp:lt/Output Characteristics

Figure 6 = 4 depicts those Orbiter MDM input/output eircuits which interface with experiment safing command
receivera and caution and warning sensors.

Figure 6 - 4 as well as the Tables 8 -4, 6 ~5 and 6 ~ 6 give recormmendations for the experiment

sida, It should be noted that the exparimant sids of the caution and warning system shall be powered

by the expertment emeargency power which i3 avatleble during a main power failure.
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Table § ~ 4:  Input/Cutput Charactertistics of MDM Safing Cormmand Channals (DOH)

Che racterstics of MOM Safing Command Channels

Characteristics of Experiment Input Ctrcuits For MDAM
Safing Cormmands that will ensure propar function

[Overvoltage protection:

Fault voltage emission:

Fault current limitatior:

# 32 v max.
* 32 V max,

ra20mA

Fault voitage emission:

Overvoltage protection:

# 32V max,

* 32V max,

Catle typu:

e

W ire shield reference:

MDA chassis ground

wire shieli) roference:

Structure

Output grounding:

Connacted to MDM
primary power ground

Input isolation:

1M man Ltine to ground
srurnted with 1nF max,

Cutput type: single encad Input type: differenttal
Discrete “zers”: IV 3Av Discrete “zero”: vt Sv
Ciscrete Tone T 18,53V to 32 v Mscrete “one”: 1t Vi 32 v
Ripple & noise: 0.9 Vo single fre-
quency

£1,6 v‘m braadband
Rise/fatl ume: tOjs to 1

(measurad between 10 %

and 20 % of the peak sig-

nal values)
Draving capability: 10 m A for discrete Max. load current- a 10 m&a,

"one" status
Output impedance: < 4500 Imput impedance: = 3.2k
Output capacitance: £ 3500pF Input capacitance: < 1500 pfF
FPower=off output Power-aff input impe-
impedance: > 10 k52 ﬁ:) darce: > 3.2k0

#)  at external application of 8 VDG max .

A6 -12




EUROPEAN SPACE AGENCY

ESA REF NO |gonceinp pAYLOAD ACCOMMODATION HANDBOOK| REVISION:D
SLP/27104 -1% APPENDIX A OATE  :31JULY 1978
Table 6 - 5:

Input /Output Characterist:cs of MDM C & W Analog Input Channals (AID)

MOM Analog Input Characteristics

Experiment © & W Analog Driver Characteristics
that wiltl ensure proepar function

Fault wnltage emission: 15V max Overvoltage protection: + 15V max

Fault current limitation: +r1maA Fault current limitation: 10 mA

Khvervaltage protection: + 32 v max Fautll. voltage emission: £ 32 V max
Cabie type: TSP

Wire shield reference: AMDM sigr.al ground Wire shield reference: Structure

input isolacicn;

> 100§} lina to ground

Output grounding:

Connacted to expariment
signal ¢,round.

Ripple & Noise :

= 20 mV pK/Ek

Input type:

differ ential

Cutput typa:

single ended (returmn line
groundsd at source)

Full scale analaog voltage
range :

-5, 1ZV W+ 5. 11V

Full scale voltige
range:

OVt SV

Alarm ts generated by
software (tmit sensing

Common mode voltage:

+ 10 WV max,

Cormrmon modse voltage:

N/A

Input FAlter bandwidth:
Roll-off rate:

Common mode voltage
rejection ratio:

0= 40 HZ (+ 10 %)
6 c3/oct. min,

€0 diE within filter
bandwidth

Max. tnput frequency:

40 Hz (+ 10 %)

Input impedance:

Input capacitance:

Power—off input \mpadance:

= 500 ki)

L2saopF

> 100 kQ)

Output impedance:

Qutput capacitance:

Power—off output impe-
dange:

<1000

< S000p F

=1 MQ

Load current:

0.0l mA at 5V

Drive capability:

TimA

A S=-18




EUROPEAN SPACE AGENCY

ESA REF NO lspace) A PAYLOAD ACCOMMODATION HANDBOOK | REVISION:o
SiLP/2704 -1 APPENDIX A CATE  :31JULY 1978
Table 6 = 6:  Input/Output Characteristics of MDM C & W Discrate Input Channels (DIL)

C & W Signals

Characteristics of MM Input Tircuits for Discrete

Experiment C & W Discrete Driver Charactertistics
that will Ensure Proger Function

Overvoltage protection:

+ 382V max Fault voltaga emisston:

+ 15V max

Fault voltage emission: + 15V max Overvoltage protection: + 15V max

Fault current lirmitation: + 2ma Fault current limitation: +10ma
Cable type: TSP
Ripple & Noise : £ 50 mV

wire shield reference: MDM chassis ground Wire shisld reference: Structure

ﬂlmut type:

stngle endea Cratpat type:

isolated 1)

Discrete “zero” (alarm):

Dscrate “orte” (no alarm):

-0,5vip 2.0V
tine—to=l1ne (open input
interpreted as “zero”)

Discrete “zero” (alarm):

2,8 Vito +6.0V

-0.5Vto+ 0.5V Une-to-
line

Ohiscrete “ong” (noalarm)+ 4.0V to + 6.0 V line-to

line—to-fine line
Molse suppression band- 1 ms + 12 %
width: (Filter ltne constant)
rRoll-oﬁ' rate: 6 dBfoct.
Input impedance: 14 kQgR, 221 k2 Cutput impedance: < 1kQ
(6 kQ above 6 V)
Input capacitance: =5000p F Cutput capacitance: = 200 pF
FPowar—off input impe- =14 k2 Fowar-off output
dance: (6 k) above 6 V) impedance: <1 MmMQ
l.oad current: 0.43maA at 6V Drive capability: 1mA

1) tsolated from power return and from signal ground to which other sources
of MDM=DIL signais are referenced,
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6,2.4 Bonding

The MDA chassis 15 bonded to Orbiter structure by a bonding strap of £2.5 mR? resistance.

6.2.5 Grounding

The MDM has, if disconnected feom the primary DC power supply a galvanic isolation tmpedance of at least

2 M} (DC to 25 Hx) batwaan primary power ground and chassis as well as secondary power ground and sig-
nal ground,

Secondary power ground, signal grownd and wire shields are refarenced to Orbiter structure.

Safing carnmand sutput signals (O0OH ) are referenced to IMDM primary DT power return,

6.2.6 Conducted Ermission aon MDM Signal and Signat Return Lines

[ MDM Safing Command Qutput (DOH)
Same as specified in para. 3.3.7.1,

® MDM Monitoring Input (AID and DIL)
= 200 mvm at the Qrbiter/ Spacelab interface.

AG-15



EURQOPEAN SPACE AGENCY ISSUE 1

ESA REF NO REVISION:
SLP/2104 - 1 SPACELAB PAYLOADA %%%%?E%DATION HANDBOCK oare . ULy 1078
I
6.3 Integrated Maonitor and Control Panel ( IMCP -R7 Panel)

The IMCP-R7 panel provides five safing functions for experiments, each consisting of a saftng actuator ( toggle
switch ) ang a verification indicator ( LED). [t should be noted that the IMCP-R7 panel does not provide for

the monitaring of experiment unsafe conditicns. Mamtoring is performed by the Spacelab and Orbiter C&W

system.

In the case of a safing command hawving been initiated at the IMCP-R7 panal and the experiment having reached
& safe condition, a contact has to be clogsed by the experiment in order to switch on the respective LED on

tha IMCP -R7 panel, as can be seen 1n Figure 6§ - 5. This LED shows the operator that the safing functions

CRBITER —‘r‘b SPACELAB

WCP-R 7 PANEL I EXPERIMENT
I
i

have been completed as planned,

SAFING ACTyATQE
£ x 14

oMD
RECEIVER

VERIFICATION SwWilCh

waMPIEST 300 | - e
e X T3P : X 9
bt ]

‘r—':;- 2000 w_”__'—_—_l_—__——m—_“

VERIMTATION 1NOLCAIGR

Figure 6 -~ 5: Block Diagram of the k7 Panel/Experiment Interface

6.3.1 Connector Locatten

Spacelab provides the interface connectors

'Y at CB 5 for a1l module corfigurations

The connector location 1s depicted \n Figure 6 -~ 2 ,

[ at C8 57 for pallet-only configurations.

The connectar P 13 provides the safing comrmand channels and the connector P 09 provides
the verification indicator channels. The location of the interface connectors is depicted in

Figure 6 =3 ,
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6.3.2 Connector/Pin Allocation for R7-Panel Experiment Safing
6.3.2.1 Module Gonfiguration
J 21 on C8 5 contains the 5 Experiment Verification Indicator channels together with the
AFD/Spacelab Expertment Harness wirtng. The pin allocation is given in Table 5 -~ 3.
Jas on CB § contains the 5 Expariment Safting Cormmand channels only. The pin  atlocation

is given tn Table § - 7 below,

Table 6 ~ 7: Pin Allocation List of IMCP ~ R7 Safing Commrands of J 25 on CB 5 (Madule)

Connect.] & N Rauteq Spacelab Experiment
oy m“ Signal Code l'-‘unctionLLInpuv Wire | EMC fi /| Gonnector Type | Connector Type
Not’n §Noten Outpre | T Class|'2™
- yre =l to ( Spec.) { Spec.)
225 g Exp. Safing CMD 1 Signal 0 ‘TP 1 IMCP |NLE OT NLS 6GE
10 Return A?:IG - K7 10=-35 50 10=-35 PD
1 Exp. Safing CMD 2 Stignal a (Spec.: 40 M (Spec. 40
1 Return 3ETH 38E7TT )
3 Signal
- Exp. Safing CMD 3 Feturn o
4 Signal
5 Exp. Safing CMD 4 Feburn 0
8 Signal
7 Exp. Safiing CMD 5 Return 0 + !

J £8 nas a total of 13 sockets. All J 25 socksats not mentionad in this table are spare sockets.

8.3.2.

-
=

P Qg

Pallet-Cnly Configuratior:

on CB 57 contains the 6 Experiment Varification Indicator channets together wit'

AFD/Spacelab Harmess /ring. The pin attocation is given in Table 5 - 8.

on CB &7 containg the S Experimant Safing Command channels together with

MDM experirent saflng command channels, The pin allocation 1 given in Table 6 - 3.
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6.3.3 Input / Qutput Characteristics

Figure 6 = 5 depicts a block diagram oF the expertment / IMCP -R7 panel interface. The input/ output

characteristics ara glvan in the respective Table 6 -8 .

Table 6 -6 :

Verification Indicator Channels

"nput S Qutput Characteristics of IMGP—-R7 Panel Safing Cormmand and

Characteristics of IMCP-R7 C&W Input/Cutput

Circults

Characteristics of Experiment Input/Output Circuits
that will ensure proper functicH

Safing commang output :

Expariment command receiver tnput

Max current
for closed switch
position

Qutput type

10" mA

floating switch contact
(see Figure 6 = 5)

Fault current 10a e max
emission
Input type : relay coil or other

appropriate device
{single ended)

Switch positicon

Normal
Safe

: ope~ switch ( 2 1 M)

: closed switen ( €17 )

Current level :

Qpen switch current £ TAD pA
Closed switch current = TBD mA
= 100 mA

Safing Ingicatar Input

Expariment Safing Indicator Cutput :

Fault voltage

+ 10 Vv max

emission

Fault current 280 mb max

emission

Input type LED driving circuit Driver type relay contact

Current emission
8 LED OFF
o LED ON

(see Figura 6 ~5)

: £ 20 nA
H = 20 mA

(see Figure 6 - 5)

Circuit impedance within expariment :
e LED OFF : > 1 {7
» LED ON : = 1R
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6,3.4 Bonding

Same as specifted in para. 6,2.4
6.3.5 Grounding

The R7 panel 1s ocparated with secondary power oaly. Secondary power raturn ts isolated from structure

by at teast 1 M} (CC to 25 Hz). Wire shialds are refaranced to the chassis (sez Figure 6 ~5) .,
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5.4 Orbiter Caution and Warntng Electronic Asseribly

The Orbiter Caution and Warning Electronic Assembly (CWEA) provides five experiment dedicated C & W

tnput channels, The interface blcck diagramm is depicted 1n Figure 6 ~ 6 for one channel.

ORBITER SPACELAB
+
g_~—~—~—- [ I [a)
EWEA T X tsp X X J\l\
1,....9 _____ 2 S N Soln)
: € & W EXPERIMENTER INTERFACES ON:
R |R
| PR S _Pgla.v €8 S - MODULE CONF.
Q__‘ +*
Q] | R>100 KD o
{EACH)
»? "‘55 B 57 - PALLET ONLY CONF.

Figure 6 - 6: Qrbter CWEA-Experiment Interface Diagram
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5.4.1 Connector Location
Spacelab provides the interface connectors

[ ] J 22 at CB 5 for all module configurations
(ses Fig. 6 = 2),

[ ] P10 at C5 S§7 for patlet—only configurations
(ses Fig. 6 ~ 3).

6.4.2 Connector/FPin Corrataticn

8.4.2.1 Module Configuration

Jaz2 an CB 5 contains 5 Orbiter CWEA inputs for experimeats together with
AFD/Spacelab Experiment Harness wiring.,
The ptn allocation !s given in Table 5 - 4.

6.4.2.2 Pallet-Only Configuration

P10 on CB 57 contains 5 Orbitar CWEA inputs for experiments tagether with
AFD/Spacelab Experiment Harness wiring.

The pin allogatton is given in Tabte 5 - 9.
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6.,4.3 Input/Output Characteristics

Table 6 - 9. depicts the input/output characteristics of the experirnent CEW signals to be fed

nto the Orbiter CWEA,

Table 6 - 9 ;

Input/Output Characteristics of Analog C8W Input Channels to Orbiter CWEA,

CWEA Analog I[nput Characteristics

Experiment C & W Analog Driver Characteristics
that will ensure proper function

Fault voltage emission: t 15 Vv max Overvoltage protection: +i5V
Fault current limmtation: 1.28 mA

Overvoltags protection: ¥ 32 V max Fault voltage emisstion: Yisv
Cable Type: TSP 24 AWG Cabie type: TSP
Wire shield reference: CWEA signal! ground Wire shleld reference: Structure

Input isolation:

100 kQ Une to ground

Output grounding; Connected to experiment

signal ground.

Input type:

differential, analog

Qutput type: single ended (return line

grounded at source)

Full scale analog voitage
range:

OV to 5 VvV

Limit detection:

1) see next page

Full scale voltage
range:

OVtosSV

Commen mode voltage:

Common meode voltage
rejectton ratio:

Input filter bandwidth:

0-10Hz (* 25 %)

NA
Recognition-Filter
Roll-off rate: NA NA
Input impedance 583 kQ Output impedance =100Q
Input capacitance 25 pF
Power-aff input impedance: 583 kQ2
25 pA Drive capability: 1 mA

| Load current:
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1)  Limit Detection
The CWE provides high, low and duat limit detection for each system status input as foliows:

High Limit.An output signal shall be ganaratsd whenaever tha input voitage exceeds a predetermined limit,
Thus limit may vary from 0.3 Volt DC to plus 5.0 Volts DC.

Low Lamit.An output signal shall be generated whenever the input voltage falls below a predetermined tirmt,
This limit may vary from plus 4.8 Volts DC to plus 0.1 Volt BC.,

Dual Limit,An cutput signal shall be ganarated whenever the input voltage deviates above or below predetermined
lirmits . The upper and lower timits may vary.as given above for high and low timit. The voltage range between
the upper und lower limits may vary from plus 0.2 Volt DO to plus 4.8 Volts DG,

8.4.4 8onding

Same as given in para 6.2.4

6.4.5 Grounding

Same as given in para 6.2.5
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7 MEASUREMENT AND STIMULI UNIT (MSU)

741 Conrnactor Location

The connector locations of the analog and digital concentrator distributor (C/D ) drawers are depicted in
Figures 7 = 1 and 7 - 2, respectively.

The connectors J1, J3 and JB at the analog C/D drawers are used for analog stimuli outputs,

while the connectors J2, J4 and J7 are used for analog measurements.

The connectors J1, J3 and JB at the digital C/D drawers are used for discrete stimuli and digital
12 bit parallel outputs, where each connector contains one 12 bit parallel channel, The connectors
J2, J4 and J7 at the digital C/D drawers are used for discrete and digital 12 bit parallel inputs,
where each connector contains one 12 bit parallel channel,

The connector types will be supplied at a later date.

Figure 7 - 2 : Digit Concentrator Distributor Drawer
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7.2 Pin.Allocation = ta ba supplied at a later date -
7.2 Input / Quitput Characteristics

7.3.1

7.3.1.1

7.3.1.2

Analeg Concentrator/Distributor Module
Anatog Input Channels

Murmnber of channels:

Signal/load characteristics
(specification values)

Input type:

Input impedance:

Line isotation:

Power-off input impedance:
Power off line isolation:
Voltage rangs:

Conversion ‘resolution:
Conversion accuracy:

Conversion time:

Commaon mode valtage:

Common mode rejetion ratio:

Input bandwidth:
Roll=off rate:

Qwvervoltags protection:

Fault voltage ermission:

Fault current limitation:
Analog Qutput Cha.t:mels

Number of channels;

Signal/load characteristics
(Specification values)

Qutput type:

Cutput impedance:

Load impedance:
Voltage range:

Input for D/A converter:
Conversion accuracy:

Fault emission voltage:

A7-2

&6

differential

> 2 MQ line-to-lina

2 1 MQline-to~ground

> 2 MQ line-to-line

» 1 M£ Une~to-ground

- 5.12to + 5. 11 V line-to-line
10 bits and sign

0.5 % full scale

< 40ps

+ 5V max.
34 dB

compatible with 3200 samples/s
6 dB/actave

+ 83 V (ON)

¥ 10 V (OFF)

7V max, -

+12pA

28

Single endad, greund return
£10

22 kQ

-5,12t0 +5.11V

10 bits + sign

0.5 % full scale

415 Vmax,

T

g pna et
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7.3.2 Digital Concentrator/Distributor Module
7.3.2.1 Distrete Input Channals
Number of channels: 40

Signal/load characterlstics
(specification values)

Input ypa: : diffarential
Input impeadanca: . 72 MQ line=to-line
Line tsolation: . 71 M line=to=-ground
Power-off input impadance: =2 Mdltm-m—line
FPower—of? {sotation: > 1 MQ line~to-ground
Digital “cne”’ level: + 4 V nominal
+2.8VLV L+HEV
Digital “zerc” level: 0 V nominal
= 0.5VEV, £+0.5V
Common mode voltage: 5V max.
Commpon mode rejection ratio: 34 d8
Fault voitage emission: + 7V max.
Fault current limitation: + 15 pA
7.3.2.2 Discrete Qutput Chamnels
Number of channels: 40

Signal/load characteristics
(specification values)

Gutput type: single ended, ground returmn
Digital “zero” level: 0 V rnomtnal
- 0. . 2
0.55 Vévouz,g._-l- c.55vat+0.2mA
Digttal “ore” level: 4+ 5 V naminal
4.8VEV, LBV
Cutput current: £ 20 mA
Rise and fall times: tr & 1 ps a
‘ 300 nﬂauo pF load
te L 1 s
tr 4_.:‘_1 s R
oOpF
te 5 bs 4 KQ{l200 pF load
Qvarvoitage protection: ~32Vto+ 6V
Fault wltage emission: + 15V max.
Fault current limitation: 40 mA
Rippte arnd noise: < 100 mv
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!
7.3.2,3 Panallel Digital Input Channel

7.3.2.4

Number of channels:
Input typa:

input impedanca;
Digital “zero” lavel:

Digital “one” level:

Parallel Digital Output Channel
Number of channels:

Qutput type:

Digital “zero”’ lavel:

Digitat “one” leval:

3

12 bits parallel per channel
single ended parallel
digital wfn“ds

=12 K0

0V nomin..i
- 0. BV
5 \&Vin &+ 0

+R2.4VgV| LH+5.5V

3

12 bits paraillel per channel

stngle ended parallel digital words
0+ 0.6V, 80 mA sink

5 + 0.5V, impedance
TOKQ +10%

-
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8 USER PROVIDED HARNESSES FOR SUBSYSTEMS

8.1 RAU Harmess

B8.1.1 Airlock RAL Harmmases

Spacelab provides two expertinent dedicated asignal harmess to connect experimant equipment inside
and putside the airlock.

Harness | allows the operation of an expariment RAU inside the airicck.The signal harness is described in
Table 5 - 1 and the powver harness is given in Table 3.8 ~1 .

8.1.2 Centar Aisle Expariment RAU Harness Provisions
Each center aisle connector bracket, CE 31 (in the core segment) and CB 32 ' ( in the experiment
segment), can be connected to one exparimant RAU for center aisle mounted expariments, The connec—

tor locations »t CB 31 and CB 82 are described in para 3.5,

The user provided RAU harmess intarfaces at the connector brackets CB 31 and with the subsequent

connectors:
JO3, JO4 RAU power supply
J 10, J 11 exparirmant data bus
J12 RAU monitor and control
The overall routing of the RAU harness s sketched in Figure 8 = 1 , Connector / pin correlations of

the RAU harness are given in Table 8 =1 .

CENYER AIRLE

COMMECTOR BRACKAT
(cee A 3.5) —————
EXPERIMENT RAL

( see Ad.1.1)

L'l Powsr 1 TRAWG 20 ]
J0 30
{_l =
RAU POYIR 15
Jos ["L Powar 1 TPAWG 20 l']__m
L) (.
' 10 _["1 EX®.DATA BUS § TSPA2TSP, (75 {1 F]_ i
- L
"
i [G EXP.DATA BUS 2 TSRUISMY :} ‘s
UTC BUS 1 TER(TER) ['j__l -
-
{ COMMON ONJOFF) 173 3¢
smu gz i MONITORING AND CONTROL 5 T5»
et
L_ Figure 8 = 1 : Experiment RAU Harmness - Schamatic
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Table B ~« 1 : Connector/ Pin Correlaticn of the Center Aiste Experiment RAU Harness
Rf?%t:‘d Experiment provided Harness
Center Routed
Atsl% to
c-?a;r: Cann” Connactor Type | Pin Pin Harneas | EMC Pin | Connector Type | Conn” | Exp.
= » ~ - -
cBa1 /az] Not™ ( Spee ) Noth | Functh| Type |Ciass |Noth ( Spec ) notn | mau
Jo3 NB 6GEB-90 PNS| A | tine ' TR 1 [P11P40s-ES-B~12
F03 . 1 P ot Jo1
)] a8 line 20 AWG 16 1
NE 6 GE 8-98 PNS} A line 17TP 1 {311P405-35-B-12
P04 I .
o4 3 s line | 20 AWG 16 1y| Po2f Je8
1 line 2 TSP v 14
11 line 24 AWG 28
| _ 2 __|_shield | 750 _ 20 _ |Gwswo0ss BV
J10 P10 INLSEGT10-35 P 8 line 11 poria| P os J0S
) 13 line as
g shield 19 2)
"2 7T tine 1 TSP 10
7 tire 24 AWC III 24
€ | shield a7 _
10 lina Y] 14
19 line 28 GCWSw 038 BN
J1 P 9 __|_ shieid_| 20 | pshp| F o4 Y04
20 tine a2 TSP 11
11 line 24 AWG 25
NLS 6 GT 12-85 P jomv2__| Shield | 75 S2 18 2
ay | 7| tliee P TSP 10 | GwsSwo3s BwW
& line 24 AWG | IV 24 PSHBY P 18 Jig
5 shield | 758 17 2
2 line 1 TS3C 53
3 line 24 AWG i ra!
15 line 54
1 shield 39 _
1
14 | line R
21 line 2 | gwswoss BV
sz P12 13 shield 18 P03 1 Jo3
e — = 2T B PSHB
15 line 18
1 line 5 TSP 20
NLS 6 GT 12-35 2 | shietd | @ AWG .38
PA 18 Iine 5t
7 line 52
4
18| shield_ 70 _|
5 tine &8
17 tine 69
|__8 _j_shield | y |88 _
5) 2)

Conneactar Spec: 1) GSFC-S-311-P4/5
2) GSFC-S-811-P4/1

§) Pin 8 and 23 respectively 57 and 78 of Plug 03 have to be connec

by a jumper.

3) 40 M 39569
4) 40 M 38277
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8.,1.3 Harness of RAU on Pallet

B8.1.3.1 Fower Harnass

The power supply for experiment RAU S on pallets ts provided by the Connector Bracket CB 51 (Connectors

J 01 and J 02). The power will be distributed by means of Branching Unit 28,

The Spacelab baseline provides one expariment RAU per tranching unit; however, Branching Unit 26 is

capable of supplylng up to four experiment RAUB, as shown in the schematic Figure 8 - 2 .,

The aptional comnections to Branching Unit 268 are provided by four modutes for power and power return

plus redundant ltnes respectivaly,

These modules are of the type Deutsch MRTEB 12 E 04-089 (spec. MIL-T-81714}, which reguire a special

tocl for pin disconnection,

! -
=0 exp, '
I o2 RAU U I
| a
-
! e |
= w @ b
RAU SufrLY BUS b
S
-] o
[ X 3y SNEGEN
] 3 (.9 1] -
£le E w
E . 3
. = V8
I &
EXP. 02l PO EXP. ]
N RAU It RAU 1V e
| Lo PO } r
Figure 8-~2 : Power Distribution from Branching Unit 26 to Experiment RAUs
- Schematic -
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8.1.3.2 Signal Harmess

The signal and data lines are routed to Connector Bracket CB 52 via the connectors J 15 and J 16. From here-

on, signal and data lines are routed to exparimant interconnecting statton t located on the pallet cold plate.

Spacelab provides as basline a harness set required to operate up to four experiment RAU's on a paliet.
This harness fits to expertment RAU standard locations given in Section 4.4 -2 of Appendix B,

Structure Interface Dafinttion.

The routing of the signal hamess, required to operate an experiment RAU is given in Figure 8 - 3, 8-~ 4,

ang 8-~ 5.
Figure 8 - 3 depicts the routing of an RAU signal harness in case, that two experiment RAU’s are located on one

pallet. The user has to provide the signal harness enty’lf the experirment RAU does not have a standard loca-

tiom, Figure B - 3 cepicts the Spacelab standard routing concept,

EXPRAU T |
403

J05 404 JD3 418
-, iy

-

] ry
YRR

EXP.OATA BUS EXPAS 2 |Exp.0aTA BUS
591 103 Jia

EXP.OATA BUS
tAY

{ NS
B EH EPDB
o~ L - w
bt P05 pi8 B
-] o I i - - o
< 05 40~ JD3 318 i
-
i EXP.RAU KW ]

Figure B8~ 3: Schematic - Signal Hamess to two Experimant RAUS
(Spacelab Standard Routing Concept)

U
Figure 8 — 4 depicts the Spacelab standard RAU signal harness routing for four expertment RAUs on one

pallet. It should be noted,that this routing concept may be used only,if no emriment caution and waming

signals have to be acquired by the subsystermn RAU shown in Figura 8 - 4, because the subsystermn RAUconnec—

connmector J 0B is reserved for acquisition of expariment caution and warning signals. In this case a

modified RAU signal harness routing { see Figure 8 = 5 ) has to ba used,

L -

AB-=5
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Po3}l EXP.RAU NI
| EXPRAU | 1803 arse K r
.ms 404403 .na s JD5 S04 J03_J18
ms T M2 & easipod] po3 e1a
a1 32 o 8 Bl p
F — 310 §/5 RAU Joe| R ros L] I S
J07 _Jas
P04 rid4
] ny Jog Jltl.“z
EXP.OATA BUS EXP.OATA BUS EXPMS 2 EXP.DATA BUS
— 403 a3 —
—] [ P13
! £rDB & ool 8 s
o | N e B @
= pos] Po3] 1 posieo poa Jrie @
g = Ml il
105 JOA JO3 418
103 103
. EXP.RAU 1I roa| EXP.RAU WV -
!
Figure 8 - 4: Schematic = Signal Harness to Four Experiment RAUs
(Spacelab Standard Fauting Concept)
B roce] EXP.RAU TH
] E ps 04 oz 18]
- - -
Posf Po4 - P18
108
7 II ~
Jo7 308
I
i 2
EXP.DATA 8US| EXP.DATA BUS 0 EXP.DATA BUS
-/ T
N ,
Boalog o B €PDB &
o bl B ol - 21 .
" a5} pos pa3 s PO B
iy
8 106 JO4 403 18 a
W03 403
L EXP.RAU 1t EXP.RAU IV |
Figure B~ 5: Schematic - Signal Harness to Four Experiment RAUs with J 08

Reserved for Expertment ~-5/5 RAU C8W Interface.

The connector/pincorretatianof the pallet experiment RAU harness between interconnecting station and
axpariment RALU is given in Table 8 - 3.

The connactor/pin correlation of the axperiment RAU monitoring and control harness is given in Tabla 8= 4

|_anda—5.
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Table 8 - 3 : Pallet Expariment RAU / Interconnecting Station Harmess

Expartmeant provided Harmess
Routed (See Figure 8-3,4 and 5) Routed
from to
Exp. Conn” | Cannector Type | Pin Ptn Harness | EMC | Pin | Carrector Type | Conn” | Exp.
/S Notn ( Spec ? Noth | Funct'h| Type [Ctass|Noth ( Spec ) Not‘h RAU
13 line 14 GWSWO038BvY
14 line 224 -I;S\TG 28 PSHB
® 12.. - | —ahteld - (75qy | W™V | 20 Pos | Jos
4. tine 11
5 line 25
2
311 P a5 12 shietd 19 )
7 Une 1 TSP 1t 10
JCAHe | PO3R/04 -2P-8-12
8 | Une }2¢awG 24 lewswosaBN
15 shield ‘ 7
- e e e S o e — e - PSHB Joa
10 itne v 14
2 TSP eoa
" e 124 awe 28
— ._3._. - 2“’1'919 4 - (755? ) _20__ .
i tine 11
a line 25
1 9 shiald 19 2)
4 lina 1 TSP 10 GWSW 038 BwW Ji8
11 line 24 AWG ™ 24 PSHE| P 18
3 shield | (75R) 17 2)
311 P 405 1 tine 1 Tsac 53 |GWSwoesEv
J13/14 | P13/ 2 line 24 AWG 71 PSHE
~0P-g-12 10 line 1 | 54 Fo3 Jo3
8 _i_shtelg 39_ _]
1)) 3) 2

Note: € Common shield pin for line 4,5,18, and 14
1) Connector Spec: GSFC-5-311-FP4/5
2) Connector Spac: GSFC-S5-311-P4/1
) Pin 8 and 23 respactively 57 and 78 of Plug 03 have to be connected internally by a jumper.
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Table 8-4:; Pallet Experiment RAU Monitoring and Control Harness

- Exparirment provided Harness
Routed (See Flgure 8-3,4) Routed
from
s/5 Conn” | Connector Type | Pin Pin Harness |EMC [ Pin | Connector Type | Conn” E::
) ” - -
RAU Not { Spec ) Noth | Funct™ | Type [Class|Noth ( Spec ) Not'h | mau
1 ine 111 1
o line 2
3 __j_shteld | _ 18 _
GWS 19 line 19
J 12 P2 W oas g\é"HB 20. titne 20 GWSvv 0B8 BV
_21 | shieid | aTse 38 _ PSHS| pos | Jos
ar or or § ::ne 24 AWG :; RAU |1
7 ne
J1¢ | P10 |ewsw oes BN 28 Fshleld 70 | or It
PSHB | 24 | line ™ 7| G
a5 line €9
_4Q _| shield | _ 88 _
1) ' 3) D!
1 line 11 1
2 line 2
__3._|_ghield 18
19 line 1
20 line 20
| 21 | shleld | a7se | %% _jowswoss Bv Ppoz | Joa
s line 24 AWG 51 PSHB AU
7 line 52 [ $3)
.23 _| shield | 70
{tne
25 line 89
40 shield i gs_ |9 N
J 08 POB | GWSW 088 BV |=—— 1 -
PSHB| 53 line 1 1
54 line 2
- 55 _|_shield .18
'$ line 1
2 ling 20
_ 78 _{_ shield | .88 _|
41 line 51 GWSWO0BE BV © 03 103
a2 line 4 TSP 52 PSHS
_ 57_ _| shield |24 AWG _ 7o _| RAU 1v
43 line €8
44 line 69
_ 57 shield {88 |
1
|
1) <)) 1)

1) Connector Spec: GSFC-5-311-P4/1
3) Pin 8 and 23 respectively 57 and 78 of Plug 03 have to be connected internzily by 2 jumper.
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Table 8=4 (cont8): Pallet Experimant RAU Monitoring and Ceontrol Harness
Experiment provided Harmaess
Routed (See Figure B-5) Routed
from , to
s/s Coann Conneactor Type | Pin Pin Harness Pin | Connector Type | Conn” Exp.
RAU Not‘n ( Spec ) Noth | Functh] Type Notn { Spec ) Notn RAU
1 line ]
2 iine 2
2 J.shield_| _18_
19 tine 19
20 line 20
1 hield A
|21 _ | shield | P lowsw oss BY | pos | uos
6 lne 1 TSP 51 | PSHB
7 line 24 AWG 52 FAL
| N
J12 | piz | awsw ossav 23 | lire &8
PSHB 25 line 69
or or o 40 shield 88 |9 1)
53 line 1
Jio | P10 | Gwsw osseN 54 ] Une 2
PSHB | S5 _|. shield 18
71 tine 19_
72 line 20
_ 73 _| shield | 47g5p _ 38
a7 | {ine 24 AWG 51 |Gwsw oss gv | P03 | J03
42 line 52 PSHB
__53 ] shield 70 rRAU
43 Tine &5 vorll
44 line &9
| 57 _|_shleld | ..88_ |
1) 3} 17

1) Connector Specy GSFC-S-811-P4/1

3) Pin 8 and 23 r;especttvety 67 and 78 of Plug 03 have to be connected internally oy a jurmnper.

§
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8,2 Data Display System karness

Thae misston dependamt data display system will be accanumnodated in an experiment rack. The harnesses to
connect the data display system to the CDMS (data display bus, monitor and control) and to the EPDS (AC
power supply) have to be provided by the exparimenter/payload integrator. The interface to the CDMS is at

Connecter Bracket CB 5. The connector location of CB & is given in para 5.3 Figure 5=8., The interface
to the EFPDS 15 the EPSP of the particular experiment rack, As shown in Figure 8 =&, four different harnesses
have to be provided:

o the monitor and control harmess

o the data display bus harmess (experiment and subsystarn bus)

These harnass have 1o be routed from CB 5 through the provision for experiment utilities in the main floor
through the connector bracket at the bottom of the particular experiment rack, ard to the data display system

or the data display bus interconnecting stations, respectively.

o the data display stub harness (experiment and subsystemn bus)

=3 the AC power supply harness

Both harnesses are routed completely inside the rack,

FEXPERIMENT RACK

]
{ 1
]
| Fo2 i
| KB 3 l
i T |
703
] DOU 3 G
! Power | |
|
| |
: g £ |
cBs . 2 £
- 3 :
B E3
S5 »'-’43 menitor & contro} { 9 TSP) -g' rn |
RAD E—’ s o d
@ & |
pod i
¥ $/S Data Display Bus (5 TSP, 750 ) o
IS | > e—1] 18 =
P16
us Exp. Dats Display Bus (5 TSP, 75a ) C; o b‘ﬂ“ I
; w7 |1
|
120) pog l
- I EPSP j.._._-. :
i
L_ Figure B8-6 : User Provided DDS3 Harnesses e e e s v mmn o —— . — ~J __l

A8=-10
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The connector/pln correation of the harnesses is given (n Table 8-5 thru B-7.

Table 8=5 : Connector / Pin Correalation of the Monitor and Control Harness.

Routed Expariment provided Harness
from
Conn”
Brkt. Conn” Connector Type | Pin Pin Harness | EMC | Pin Connector Type | Conn” | Routed
ce s NotTn ( Spec ) Noth | Fnct'h Types {Class| Noth { Spec ) Not'n to
TBD | Une 111 29
line 30
|_shiald | 81 _
ling | 35
linG 36
| sateld 37 . Jo4
line
ine s DSx2H215155- Fo4
shield | 5 _ 0004 (DDU3)
line 20 '
lines 21
Ms1f;::ggg | shield o TSP 22
8 P13 (Spec t::: 22 AWG ‘:Z (Spec. TBD)
MIL-C-38 999) shield 47
line 1
iine 2
shigld -8 _
line 7 L
line 8 an p4g5s.as.a_.12 Joz
shiald 5 Spec FC
line o T S| P | e
line 11
sheld | 12 _
line 4
A\ line 5
shield k4 ]
T,ED line v 1
line 2
_shield_ -
iine 10
line 1
shield 3 S Jo1
MS 27484 L3ME8] 4 TSP -2 - 431 1PA05-2P~B-12
Ji5 F11s 12F 35PA line 22 AWG 4 (Spec GSFC
(Spec line ) =S=-311=F-4) pPo1 (S/S
MIL-C-38999) L gnielg-] 798 .12 % - /%)
line ‘ 13
 Une _ 4 li"ﬂ
e | 2T | e
| chield | o AWG 15
TED | ine v 1
line 2
_shteld -2
ling 10
M 4
Ji6 P16 ,252‘},",:5 line 4 TSP N 5-51 ;ez%ogi—racp-e-l 2 on
(Spec _shield | 22 AWG -3 - ~Sw311-P=4) Jo1
MIL~C-38959) line 4 /
line 5 {Exp.
Fshield= -12 K= - 1/5)
tine 13
hine TE_R_ A 14 _
line 17SP 7
ling 53 AWG 11t B
' | shield 15 |

X Nota: Commen shield pin for line 4,5,13 and 14,
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Table 8-5 : Connector / Fin Correlation of the Data Display Stub Harness
. Expariment provided Harness
Routed Routed
Cann” | Connector Type | Pin Pin Harmess! EMC | Pin Connector Type | Conn”
from Nat’n (Spec ) "} Not'h| Fneth Type |Class| Noth ( Spec ) Notn to
7 lina 1 TSP 1
8 ling 20 AWG | I 2
15 __ L oghield 1 __ _ ) __ . 8 _ |
13 line 4 TSP v a1
Joa 14 ltne 24 AWG a2
B 405-2P-B- 12 - shield 784 13
311 =12 T T ne s
($/5 | o4 SpecGsFc B i .
1/5) “5-311=P=4) ne
_ 8_ 3 _shield -z _
& Hre 17
& line 18
| 12 | _shield, - Jo1
1 line ! 19
1 line 20
(DDUS)
3 ) shield Ll lDSx2H 175 155 0001 g,
7 iine 1 TSP <]
8 line 20 awg | 4
| 18 _jshield | _ . _1Jd2 .
1 line v 8z
‘ 2 line w 33
Joa 351 1 P“%-?;,",‘!’ga“ 2] g _shietd 28
(Seee S -p-g)l 4 line 4 TSP 84
(Exp, Fo4 5 ling 24 AWG as
1/5) _12_ _| shield | 73Q -26_
1 line 38
11 lirne 37
3_ | shield | 28 |
13 line a8
14 line 39
12 shield ¥ 30
Table 8~7 : Connector / Pin Correlation of the AC Power Supply Harness
Experirnent provided Harness
Rautec - Routed
fram Conn” | Connactor Type! Pin Fin , | Harness| EMC | Pin Connector Type| Conn”| 1o
) Not' { Spec ) Noth| Frneth Type |Class| Noth { Spec ) Netn| gpu 3
NEOE10-8 SNC | A | lne !
or WO B . e
509 Pos ) ' e 1 DS=2H 215 155 0001
c 16 AWG a %2 1
o‘er ;1ro tine Fo3 JO3
J D ground 4
(Spec.40M 38563)
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