SECTION 10
SUBSYSTEM INFORMATION

(This was Section 12 in the original IUE
Flight Operations Manual. It is included
here unchanged)






SECTION 12. SUBSYSTEM INFORMATION

12.1 GENERAL

The following sections briefly describe the IUE subsystem and components
and provides the operational guidelines for each subsystem.

12.2 POWER

Figures 12-1 and 12-2 illustrate the IUE power module and bus regulation
modes.
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12.3 COMMAND AND COMMAND DISTRIBUTION SUBSYSTEM

12.3.1 GENERAL SUBSYSTEM BLOCK DIAGRAM AND DESCRIPTION

The IUE command subsystem, shown in figure 12-3 consists of redundant
command decoders and a Command Relay Unit (CRU). The CRU contains circuit
redundancy up to the individual relay and relay driver stage. Three
distinct types of commands are available; discrete and serjal commands

are distributed by decoders A and B, and relay closures are provided by
the CRU.

12.3.2 DATA HANDLING SUBSYSTEM

12.3.2.1 IUE Data Handling System. The IUE Data Handling System is composed
of two major components, the Data Multiplexer Subsystem (DMS) and the Onboard
Computer (OBC). The DMS serves as the spacecraft telemetry encoder and as
the input data interface between the OBC and the rest of the spacecraft.

The primary function of the OBC is to perform calculations and, based on

the results, send attitude control commands to the stabilizations and control
system.

In performing its function as encoder, theiDMS has access to engineering
or scientific data from all onboard systems. By using a time-sharing
technique, this data can be made available to the OBC. The computer also
has the capability of sending all spacecraft commands through the command
system, again on a time-shared basis. Thus, the combined data handling
and command systems provide, in addition to their basic tasks, a flexible
and powerful backup capability for most of the onboard systems. Figure
12-4 illustrates this concept.
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12.3.2.2 DMS. The DMS was designed to satisfy the commonality of require-
ments among several different spacecraft. The resulting design uses solid
state memories to generate the telemetry format. The contents of a memory,
read out in consecutive order, controls the sequence followed by the multi-
plexer in the sampling of data. Thus, the DMS can be adapted to any of a
variety of missions by using memories tailored to the mission requirements.
The basic portion of the DMS, called the dataplexer, contains the main
analog and digital multiplexers, the spacecraft clock, and timing and
control signal logic all in one box. Provision is also made for convolu-
tional encoding. One or more submultiplexer units, called Subplexers, each
in its own box, can be added as required to expand the data handling
capacity of the DMS.

12.3.2.3 Onboard Computer. The onboard computer to be used on IUE is the
GSFC developed Advanced Onboard Processor (AOP). This computer, or its
predecessor the OBP, is being used on several Goddard missions. The AQP
was developed specifically for the requirements common to the types of
mission flown by Goddard. A Special Input Output (SIO) unit is designed
for each spacecraft to adapt the AOP to the different mission requirements.

Memory capacity can be expanded, in 4 K word modules, to a maximum capacity
of 65 K.

12.3.3 COMMUNICATIONS SUBSYSTEM

The communications system consists of two redundant VHF transponder systems,
two redundant S-band transmitters with four power amplifiers, and associated
antenna systems. A block diagram of the IUE communications system is

shown in figure 12-5. The communication subsystem interfaces with the

power supply subsystems, telemetry encoder output, and command decoder
input. Functionally, this subsystem provides the means for transmission

of telemetry data, reception of ground generated commands, and a way of
tracking the spacecraft using the Goddard Range and Range Rate system.
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12.3.4 SUBSYSTEM OPERATIONAL GUIDELINES

a. DMU
(1) Use DMU No. 2 as the prime unit.
(2) Use crystal defined by register "0" at launch and during
normal operations.
(3) Use reset and GO on OBC when changing sample or bit rate.
(4) Do not expect perfect analog to digital conversions at
40 kbit.
(5) Do not expect CPU 1 and 2 flags to be reliable. Flags are
"1" when CPU power is on and running 1ightly, however they go to
"0" when the CPU is working hard.
(6) Do not use the 32:1 ratio because the subcom data malfunctions
in OBC.
(7) Do not send DMU mode commands faster than every minor frame.
The end of each command is used to arm and execute at the next frame.
Bits will become garbled if sent too rapidly in succession.
(8) Do not expect the DMU to come on in the predetermined mode if
the battery is run down and if it is coming out of an eclipse.
Turn the DUM off then on or send serial mode command.
(9) Do not change from the prime DMU to the backup unit at or
after launch without great care. The ACS system must be placed in
the rate hold mode prior to switching DMU's.

b. Commands
(1) Both uplink and OBC-generated commands must be addressed
to the same command decoder.
(2) To maintain reliable CRU relay operations, the same CRU command
must not be issued at intervals of less than 5 seconds.
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12.4 SUBSYSTEM OPERATIONAL GUIDELINES (ACS)

12.4.1 1IRA

a. Do not power common electronics 1 and 2 simultaneously.

b. Always sequence gyros on in series with at least 60 seconds

between commands.

c. Never turn off common electronics without first turning off

gyro channels.

d. Never transfer gyros from rate to hold/slew mode with vehicle

rates in excess of 600 sec/sec.

e. Never turn on gyros with vehicle rates in excess of 5 degrees/sec.
f. Observe temperature limitations.

g. Never operate IRA in RC mode at temperatures above 120°F.

h. Never attempt to use IRA in closed Toop operation with temperatures
below 80°F.

i. Do not expect final gyro orbit stability until system has thermally
stabilized for at least 2 hours.

Jj. Never operate the spacecraft despin with the sun impinging on the
IRA sensor unit.

k. IRA operations between 80°F and 110°F should be in the RC mode.

12.4.2 ENGINE VALVE DRIVERS

Prior to turning on and initializing the following CEA CARDS, ensure that
both engine valve drives are off.

a. EVCLA and EVCLB.
b. P&N.
c. C&M.



12.4.3 WHEEL DRIVER CARDS

Prior to turning on and initializing the following WDA and CEA cards,
ensure that all wheel drive CRU relays are commanded off.

a. Pitch WD
b. YAW WD
c. Roll WD
d. Red WD
e. DAC
f. DAC B
12.4.4 WHEEL DRIVE ASSEMBLY POWER SUPPLY

a. Do not simultaneously power PS1 and PS2 via CRU-switched +28Vdc.
b. Always log which power supply was last utilized and the method of
shutdown and/or switch to redundant power supply.

c. When switching the relays in the control electronics assembly,

wait at least 20 seconds after powering WDA power supply before sending
impulse commands to toggle relays.

12.4.5 MODE SWITCHING

When switching from a jet control mode to a wheel control mode always be
prepared to unload the wheel momentum in the event the wheel satura es.

12.4.6 JET OPERATION

a. Never operate the hydrazine engines from the OBC or the ground
in the continuous mode.

b. Never leave nutation enabled while precessing the spacecraft.
c. Never leave the system unattended with the EVD armed.
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12.4.7 ATTITUDE MANEUVERS

Never operate the spacecraft outside the field-of-view of the fine sun
Sensors.

12.4.8 O0BC/DMU DATA RATE

During all OBC software control modes, never operate the OBC data rate
below 20 kbits.
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. PROJECTIONS OF THE INPUT AXES OF THE SIX GYROS ON

SPACECRAFT PITCH-YAW PLANE

 INPUT AXES LIE ON A CONE ABOT ROLL AXIS WITH ss°
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IRA ) MODE
AX1S RYTE ROT.O7SLIT.
Resolution Range Resolution Range
+ ~ + £
Roll .005%/sec | - 2.56°/sac 0.6 sec/sec | - 307.2 %
i ~\ ™ ’
Pitch/Yaw .00042%sec | ¥ .213%sec .05 sec/sec T 25.6 °% sde

S1-21

¢ IRABA - Enables the opecrator to bias the pitch yaw or roll
matrix amplifier outputs individually with the range

& resolution specified by IRABD.
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12.5 IUE SCIENTIFIC INSTRUMENT

12.5.1 DESCRIPTION

The IUE is to contain a 45-cm Ritchey Chretien telescope and will be used
exclusively for spectroscopy. The telescope field can be recorded and dis-
played in the control center so that the observer may identify his target
star. The IUE scientific aims are predicated on a capability to obtain

both high-resolution spectra of bright objects and low-resolution spectra of
faint objects. See figure 12-6 for a block diagram of the scientific instru-
ment. Determining the equivalent widths of weak 1ines used to measure
chemical abundance, or the profiles of strong lines used to study gas
motions, requires a spectral resolution of at least 0.23; a resolution of
O.IZ or better is highly desirable. Low-dispersion spectroscopy, on the
other hand, serves primarily in the observation of faint sources. The
observing programs calling for this capability either do not require high
resolution for analysis, or they involve sources with intrinsically broad
spectral features. The emphasis is placed, therefore, on limiting magnitude
rather than resolving power. To meet the scientific objective for this
observing mode, the spectrograph should have a limiting magnitude of at
least 12, and a fourteenth or fifteenth magnitude 1imit is highly desirable.
Finally, the desire to record complete ultraviolet spectra rather than
selected spectral regions dictates the use of spectrographs which have the
capability of recording a spectral image rather than spectrum scanners.

An echelle spectrograph has been selected to obtain the high resolution
spectra desired for brighter objects. With this type of instrument, a
high dispersion is easily achieved, and it has the additional advantage
that the format of the spectrum consists of a series of adjacent spectral
orders displayed next to each other in a raster-l1ike pattern. This format
makes efficient use of the sensitive area of the SEC vidicon television
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tubes which will be used to integrate and record the spectrum. Since

the echelle spectrograph design contains a high dispersion echelle
grating in series with a low dispersion grating, the instrument is easily
converted into a low resolution spectrograph by simply inserting a plane

mirror in front of the echelle, leaving the Tow dispersion grating to act
alone.

In order to achieve the dispersion required in the high resolution mode,
it has been necessary to split the spectrum from 1150 to 3200A into two
ranges, and two exposures are required to record the entire spectrum.

This should not affect observing efficiency significantly, however. The
grating blaze angles and other design parameters can be separately optimized
for the two spectral ranges, greatly improving the optical efficiency. Two
exposures would frequently be required in any case in order to expose opti-
mally both the short and Tong wavelenth portions of the ultraviolet spectrum.

12.5.2 POINTING RESTRICTIONS (BETA ANGLE)

a. Beta and roll angles are not universally understood or defined.

If doubt exists, verify definitions very precisely and accurately.

b. If the sun leaves the DSS field-of-view, automatic shutdown proce-
dures may be initiated (Problem near B = 00).

c. For maneuver 1593 B > 0°, advise POD that the sun will leave the
DSS field-of-view. Disable OCC and OBC alarms. Assure that the proper
"safe attitude" exists.

d. Thermal defocus of the telescope may occur for long dwells of attitudes
at B angles less than 45 degrees. Permission to refocus telescope
requires project approval. It is unlikely that approval will be
granted. Check with Resident Astronomers about defocus effects

0
near B = 0.
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3 SUBSYSTEM OPERATIONAL GUIDELINES

a. Do not turn on Deck Htr. No. 1 (CRU, 46) without Mec. Elec.

No. 1 being "ON".

b. Do not turn on Deck Htr. No. 2 (CRU55) without Mec. Elec. No. 2 on.
c¢. Do not turn on "Focus Launch Hold" (CRU40).

d. Do not send a real time (keyboard typed-in) command while building
an expose command sequence.

e. Do not send any commands to the S/I except by approved procedure
except for IMP 47.

f. Do not turn on a prime and redundant S/I system at the same time
unless directed to do so by the approved test procedure.

g. Do not change the mechanism position while cameras are in any

mode except "OFF" or "STANDBY".

h. Do not attempt to turn on the wavelength calibration lamp without
LPS1 being "ON".

i. Do not send successive "IDENTICAL" serial commands to LVSW without
a 5 second wait interval (i.e., no damage would result but the command
would be ineffective).

j. Do not send any mechanism commands while the S/C is in spin mode.
k. Do not execute any procedure that addresses the focus drive
mechanism without the approval of D.C. Evans.

1. With SS-04, if the temperature of the primary mirror is below OOC,
sun-shutter status.display must be questioned because of "need switch"
problems.

3.1 Bright Light Constraints

a. It is known to be safe to observe objects as bright as +1 mv FES1
and +2 mv FES2.

b. The FES design implies that any object in the sky can safely be
observed except the sun.



c. Do not observe objects brighter than the +1 or +2 visual magnitude
1imits without approval from the project (via Resident Astronomers).

d. Do not observe the earth or moon. If an earth or moon passage is
predicted during a maneuver, close the sun shutter or EXEC FESSAFE.

e. Avoid observing brightest objects at the end of an observing period.
f. Prober selection of observing time will allow any object in the sky,
outside the sun avoidance region, to be observed for 11 consecutive
hours with neither sunlight or earthlight entering the telescope.

g. Earthlight entering the telescope can be sensed by the FES units

and may affect pointing accuracy or cause stray light contamination

of the object being observed.

h. OBC must be configured for bright Tight protection prior to any large
angle maneuver (outside FES field-of-view). If OBC bright 1ight worker
is off, FESSAFE must be executed prior to start of large manuevers.

(1) Verify that OBC format looks at proper FES.

(2) Normal OBC safe action should be to close the sun shutter only,
not to turn off the FES or put cameras to standby.

(3) OBC bright level is actuated by FES reading (TFESCT) of

28,000 or higher. Bright Tight actions may occur for:

(20KHz , 8 samples per frame): -lmv.

(a) Field camera: (20KHz, 1 sample per frame): +2mv.

(b) Primary Mode: (Fast Track overlap): +5mv.
(Slow Track overlap): +7mv.
(Fast Track underlap): -lmv.

(4) If a bright object is expected to be in the target field, the
FES should be put in Field mode 20KHz, 8 samples per frame, or in
FESSAFE until attitude is stable. After a Field map at 20 KHz,

8 samples per frame (identify star field), the OBC workers can be
disabled.
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i. Bright 1ight protection is built into the FES CCIL procedures.
Resident AStronomer advice will be needed to avoid the automatic
protection.

3.2 Mechanism Constraints

a. Focus Drive
(1) Project approval is required before operating focus drive.
(2) Use CCIL procedures only:
(a) FOCREG sets command register.
(b) FPLANE moves coil configuration one step from Tocation
defined by FOCREG.
(3) FPLANE will not be an available mission procedure. It requires
a special procedure file load.
(4) Review focus test plan prior to actuation. The image should
never be moved away from the focal plane.

b. Camera Select

(1) Camera select may not be used without project approval.
(2) Camera select must be on and disabled if the deck heaters are
on; otherwise, the selector may be drawing full power.

c. Mechanism Actuator should be restricted to quiescent conditions.
Large power transients may occur at actuation. Do not actuate
mechanisms during camera readout, maneuvers, hold on FES and gyro,
unless absolutely necessary.

d. Aperture shutter should remain closed unless specifically needed
for science operations. Failure closed will have less mission impact
than failure open. Resident Astronomer approval is sufficient for
operation.



e. Sun Shutter use is 'technically' unconstrained as long as it
operates in the normal (rate controlled) mode. However, closing the
sun shutter interrupts all 1light entering the instrument.
(1) Warn the POD before closing the sun shutter.
(2) Verify that closing the sun shutter will not effect any FES
operations.
(3) Fiducial/back-hole Tlamps cannot be observed with the sun
shutter closed.
(4) If the normal (rate controlled) mode is inoperable, the sun
shutter use will be restricted and perhaps prohibited (except for
sunlight protection). Do not use backup mode without prior project
approval (normal mode is current limited; backup mode may blow a
fuse).
(5) Operate only via CCIL procedures.
(6} Hazardous action consists of switching CRU 30 when CRU 20 is
on because is will short the fuse to ground.
(7) Relay configuration (see (6) and footnote) is as follows:

CRUS CRU20* CRU30*

OFF OFF OFF No. +28 V power.

OFF OFF ON No. +28 V power.

OFF ON* OFF Backup-direct drive, close.

OFF ON* ON Backup-direct drive, open.
normal mode ON OFF OFF Normal rate controlled operation

(Commands via EEA mech elect)

* Do not switch 30 when 20 is on. "Make before break" CRU relay characteris-
tics will blow fuse by connecting fuse from +28 V to ground.

Do not use backup mode if normal mode has failed, without project approval.
Normal mode is current limited; backup may blow a fuse.
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CRU9 CRU20* CRU30*

Do not use: ON OFF ON Normal mode reduced torque
(ground via 170 Q resistor)
Do not use: ON ON* OFF DD close overrides normal
(bad practice, diode protection)
Do not use: ON ON* ON 4.5W in 170 Q no action

(bad practice, nonsense)

f. Sun shutter is spring loaded to open. If the power if off,
or any indicator for other than closed, the shutter is probably opened.

(1) Sun shutter read switch problems occur at low temperatures

(T = -5°C). If the power is on in the normal mode and the command
to close is issued, then a status indication changing from open to
slew implies that the shutter is closed. The shutter will draw
full power until the status reads close. (Note that close and

shut are interchangeable words/meanings.)

(2) Sun shutter power should remain on for normal mode at all
times so that automatic closure by the sun sensor will occur if
attitude control is lost.

g. Normal modes (mechanisms) are as follows:
(1) Focus drive = off.

* Do not switch 30 when 20 is on. "Make before break" CRU relay characteris-
tics will blow fuse by connecting fuse from +28 V to ground.

Do not use backup mode if normal mode has failed, without project approval.
Normal mode is current limited; backup may blow a fuse.
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(2) Aperture mechanism = shut, on and disabled.

(3) Sun shutter = on, (normal mode) and open.

(4) Mode selectors = on and disabled.

(5) Camera selectors = off or on and disabled if deck heater on.

12.5.3.3 Lamps
a. Do not turn Fiducial/Back Hole (FBH) lamps on when a camera is in
expose. The back hole lamps are inside the spectrograph. Which cameras
and lamp power supply are on affect which FBH lamps come on.

b. Wavelength calibration lamp is a nonredundant, limited 1ife unit.
POD approval (policy enforcement) is required before use. Record time
of use in OCC log. (OBC automatically records time of use.)

c. Do not use the lamp any longer than necessary.

d. Do not warm up the lamp. Turn the lamp on and off with the
exposure (or use the lamp itself to control the exposure time),

e. Wavelength calibration lamp only operates from Lamp Power
Supply one (LSP1).

f. High Voltage (HV) lamps (Wavelength Calibration Lamp (WCL),
UV Flood (UVF)):

(1) Do not turn on (attempt to turn on) more than one HV lamp at
a time. The first Tamp on will get all the supply current.

(2) Do not switch lamps in a single :SIMODE command.

Example: Not - :SIMODE WLC But - :SIMODE WLC
:SIMOBE  UVF :SIMODE STBY
:SIMODE UVF

Note: UVF will not come on and the WLC will remain on. High
voltage relays do not switch rapidly.
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12.5.4 CAMERA SAFETY

No camera should be left inactive for long periods. A read, followed by
a prepare and read, should be carried out at least every 2 weeks where
possible and certainly no less frequently than every 2 months. If there
are compelling reasons why a camera must be left inactive for longer than
2 months the UK should be consulted.

The read will tend to pump the residual gasses in the sec and prevent an
excessive build up. However, repeated reads without a prepare sequence

_can cause an accumulation of positive ion signal on the target with a risk
of cross-over. Therefore a read-only operation should normally be followed
by a prepare sequence so that any incipient corss-over event will tend to be
discharged by the redistributed secondary electrons generated during the
flood .

For certain operations, such as setting up the fiood time, it may be necessary
to carry out several reads without a proper prepare sequence. This should
be restricted to a maximum of 5 reads.

Whenever a camera is run after being inactive for 7 days or more the first
action should be to carry out a read in order to reduce the jon signal

before a subsequent exposure. However, this should normally be followed
by a prepare sequence.

12-26



A g,

i~

SPI@td ABTUSTG TPUOIIPIIG( BI3WE)

P =

oo

e

b%a

1] w24 J{99a | [ s9a ]| ~9a] cuizva ™’ wy

s

[a ][22 J[va | [[o7a] zu”™

[vsa [[3sa][esa )] 9sa| 2783
. . ,U.J.w_ m,dmw s

‘e ® ®le @@ (1RO g

i35 B3I

‘i® 5 s s'siale o'e
i

oo o, - -
L o
) . (]
. o
. [
.
v

biche]

i®. 9 p'0'e ' w © o .0's"’

ol i . [ 9

XN

P R R R
_ :

1/30v¥8 NSHAA

» % 'a'sle'ele’® T  BielBIP®|siw | se eTeT T TD'e @OV I®T R 0 8 8

— T

[#sa ] mw-n =52 ]
s TEsa ] w-iT A wwaT]
M s ]zlinys A Bha ] 2-
B SAT ] anr T 2aT -9

> ='2i0ia o P w o o

e TeTere el g et @

4 .
e s e 0 "0 0.0 881510 0"'e" IR B0 0010 01e' " " TO O e 0 @S p'b e B IS e"eI0 "eTe N

&
N o 0 0 8 "0 0010101001010 0I TSI s:0'0'0'010'0'e e T8 e 0 6TR " 0 -¢1B s o' "8 ¥ rs~sle s o'
it Tl ol o bl de e B M X B B i v Il St S it s co pnn e ol Sl e do Sl it vl © et At o S IO R

ce

® 2! im 8 a" 8o 0k » i
"o el e el ®l e 00T RIPIS o
CRar S e i 2
e e

oo

9
g

et

L

‘eTe BR'P .0 P18 & wIE

B'eTe I TS T O

TP slgie I Piew e

el 'e T e B ITISTET T T gTs 0 e T e TeTE " T AT T

®» > s 8 v visTmTe ) S

TTre'e e Teelele T W @1 i

TP TB e (0°BI® . BRI Te glpie "0 a4 T gl @T T I T

‘eleisie’e @A IATY P T TT

s

i TRy
Pl ESW

gy

i

SR T

PRUPESIE S St

—«41~

STA

11

RN

[Leeal{asa [ rea | pra] 537 wea M mw»#. :

N1 B
b

34~~~ "~--=778534- - 537

XFWS

S5A° 5433 JLBo-

£

TLwa -,

nlg

taq
m [ ] i 238

ETTN

L .- :
4 1 TRy
. L .. ﬂdb

"vearg

.-._.—N...P
,.ﬂ-ﬂ.b

Rt

Ve s

4023
corg
Ve g

“vioty |

Hers [T34
TEwy €A
Tewia |vava

Tawty [vmy

i
(Tava

vany

vers

N3
ﬂ.wﬁb
TNy
vary

A3
Tsia

IS

s
Tha

il v vnal | wewa

ol cunal [ twa
voul | 1ual | vwa

vuall sna

vinaje

o
w..o—.b

oy

rovq

ne A
39N

vy

vba

" 34
T8)
tsa
1'8a

HME

My

B

®Sa Lav53 IudL

[E3 v namy - ------853wnn

3N 540 zGDu

A

s Ba BN NI

10

V.
Yl o

M

Ny o=

"a

—

TA

L

2 J [

ciond DN g BONNE =P B e

Y TN G o

YT W YWY

ARG S 80 e 2y o e

RN assagil anaas armnd e ot caby s b SA R efaps-dngt T pacec b Seg Sub LA M Bt i alh

R R

12-27



8¢-¢1

Y

IDT TENMP

TEMP SENSE

FOCUS
oIt ‘APERTURE

) DO
a' PHOTO///
JCATHO!}J:;:

SR RERS
7727210

Pal

Functional Block Diagram IUE-FES Sensor Head

X | | Tcomrsvm X DEFL ANP]
bS
DEFL HY 10 STAGE | e e Ly
cotLs 2.0Ky| FILTER VOLT HULT —r—<}——<}—~v rr——te— DEFL
DEFL I |
§E¥SI ¥ 3 3 i SIGNAL
| 3 [
7 < IKPUT ‘
Lonv osc | PROTECTION |
suPPLY | !
T -
(i) Y
oHV <:> DEF
DiSABLE .
— HY REF
Y
®?DEFL
DEFL Y
35S Y DEFL ANP { DEFL
L (SA4ET AS X) :
5


http:Functior.al

62-¢1

Ccou I

Cbu e

DMU 1
DmMU 2

oMUt

bmu2

coul

¢

A e e

| beie _{_...r.,.g

Sl ii |
— o) COvmaD 36 BT SENIAL IN/FARALLEL GUT SCAN PARAMETER COMMAND REGISTER
T 10 BTS 10 3I1TS 8 a5 8 EITS .
—] "J (LINE SCAN LENDTH) (FRAME SCAN LERGTN) (NITIAL FREesS ADURESS) (INITIAL LINE ADLRLSE) LINE D’A
MS5 L33 R Lse VEE Y MS2
. o 1o l s o Ny o N o e o
10 BITS é 10 EI15 l i ‘l, & 3ITS | 1 8 BiTS
) ; b 99
I
10 BT DOWN 10 3IT DOWN 10E1T COWN 10 BIT UF/DOWN
= COUNTER | COUNTER COUNTER COL;"T;R
BLOCK D'AGRAM {LINE 5CAN COMPLLTE) (FRAME SCAN CLriLL TE) (“F'ELL.‘.‘.’IQ:.\'.E ATORESS (PRLSENT LINE ABLSETS)
. TR B % q I E-EN TS
SCAN CON QOL LOGIC cu..P -,LT .56 Iv.se LK) Ll (58 |uss LK. LD. LS8 pasp (er.r;n? u/a| il e
B e T — i ‘ ‘
. S |_ _’"_ el J =
] | S N s BT
| 1 g‘g\’é:s 10 CL77ERA
Lol 158 FRAME DA
1 ——c>
€1 \‘15 2 = Scaw
i — : COHELETED
] | ! r DRIVERS PU-SE 0
3 — = 08.C.
~ i
e NE ADDRES GiC e | e (e | e [ S S o=
. onU E’—-\{:‘J LINE ADCRESS LCGH 2
INTERFACE Es i | 2UFFER
Ca FRS : =5 c4
] LOGIC ACATE] & e LOGIC " i Y i _I CRIVERS SIGRALS
| 122iT HOLOING REGISTER : =
-—‘ ! b
| LAME
Trzes § . = L v ¢ 8 99 L . T ENABLE
2t/ g SiAU e L i 10 10 .o‘ :.;: SIGMALS
VT RFACE . k] BI7S EIRES 317 81Ts BiiS
—_— LOCIC = - _EATA | CSHEIT FARALLEL i® AL OUT REGISTER
LK CAMERA
1 12 BIT SERIAL IN/PARALLEL QUT OPERATICNAL 3 REF [/a
DATA MOUE COIAAND REGISTER DRIVERS SERIAL
(%103

cou2

LAT

C TUAES SPACT CLILMY CTRILR
CREEL ,A-Vv AN et
“\AL Al s rs ADa

r;/l- EA

ap W

SCAN COf\.TnOL LGGIC

e tiipinsilapalod e = s BLOCK DIAGRAM
any righes o1 pem
Loell any peme ] TS T T T T T T T ey ve
TXTAVRY AR G
weoramine ero o
CCn1mACT au ! e [ — -
arareniiia I e |

1ec e e an


http:N/?\RAU.EL
http:INT<'.C;r;.CE
http:f'~":'I.4E

0€-21

Jar N
H L‘ Status Linas P
< o - — i e
VC-VS 2
; K i ~VC=VS  Photo-Cuthrces J
remmm==== RoTorenco DiC Lomierver _E;;.:.t.;x:___,v,‘ ;
f el EiT -+ i -Vs Phosphor 3
b . ENT ] .
ﬁl r Oacillator Status
' — -
. aC
]! r-—=m====, % Reference YAC ?‘:m " " :
ﬁ 5T ~h -V3 Photo-Cathoda
& Status '
'i Tarr~eat Biag Son*ral )
“ : e “{ Target Snpply}‘? i 0 Anode
i , 4
It Gain Contrnl ! . - —
lt “1 “uffnw - i
ol neeie m s w % ﬂ:.-f.d I/l:) - 1 V66 Target (G§)
H ‘ Linam (V) ] ‘ Track & licid l Azplifior e —.M-l, l w
TR T . < . ) ’K\AA, . &
0 j’_] Jidaa Cutput ] CliX Chassis g 0 G5 Ring <
1-:,; i} 40 kllz Clock o ‘ ¢ ‘}__ Ttatws E
{ v lock crface 3 Supply - ‘ :
:} ‘[ « l L()_(T!\ nt', ace G4 Supply VG4 G4 Elcctirode ?0_
o . o~ . ; Status =
.: I 1 ~-—a—~£ Dyncmic Focusn }—‘ l::’_; 3 Supply l
. [ Pofcronce DAC I : 3_;_-; VG3 G3 Elecctiroca
)’ . ’ !: ’ 1 . 3\_}_‘_: Sintus
3. - . | ‘ & - H &
i e Ieteronce DAC H J 1 G Swiply } i VG2 G2 Zlactreodo
i :j: i Control Logic : ] ”
5 . y ‘ : i . o1 " '
- !I | l; \'i, Gl Suppl; | O Nodulater __E‘.“:'.tu:; 7 VGl Gl Slectrode
b ) *
{ﬁ ,t ( i Refeorenca DAC ' | _ — L J o P
{: s L_ Tmon Wa-ia N Supaly ‘ ‘ . athode
A f "; vrhara Meatine Control l T
° H,,‘.,__E;.._;‘ ! e ! —{ VH icoter
o | L ' Hcater Supily REESAN-
HEE ) ” ‘ é Reierence DAC L :
oo ' = - jj— 2
li } Focus SBupsly .' Ssadns Ir Focug
1
A |
, | &= Y Zeforcnce DAG X-Align.Drive Siotu- IAX X-iligroons 3
i N ! ~ !
L D s . Y
{ ' =% Rcterenco DAC Tl Y-Alim.Drivo REIERAAES IAY Y-Alimzent /.: !
B B ‘ L {7
) B Lire Doflection DAC Lirc frive 3 . i
‘ . o = ¢ ek !
'L-(...»--.J +28, +15, =15, +8, +5V ——— 5 i Deflection I2L Ling Deflecticn ; 1
R s | and Roturng K T — Status } e ;
: v . s ;
; ! T 8. frane Peflection DAC Frzme Irive J il I Ffo’—k’(,p";i* Q’f,::‘ji_\‘_.. P
]

Simplified Single Caiera System



1€-¢1

Scon
Paromelse ——
Lommandy

Cammands

Moae

Relerence

Command;

I
1
|
SIMODE, RDm .S | Regisier
Step Swe 0 SIMODE.RDLO,SZ = :
SIMOOE | nozn s2 R L i
: T Dy} e
( SHODEJ*M — ] refocus ]
o SIMODE ,ROH L y
I |
SIMOOE ,ROLO I
or SIMODE ,EX ]
o g:uoo{,&oea ———pe]
o SIMODE | sYBv : et
dota (182)
| I
SIM‘I))ODQ. aom 1 \ H
lor SIMODE , RDH! > — - 4= ped o
o SIMOOE ,RDER H T8H Reser T Trarmisiors _?__
1 1 - :
! '[3 Thermistors —— _'_
: i
I |
' 1
1
! 1
| | | Stotus 1
1 { Data
| | Mypicat)
{ |
‘ Status 2
| | Dolu
SIMOOE EX  — =yt .
SIMODE ROLO ! |
o SMODE ,RDHI 1 |
o SIMODE,ROER N :
SIMODE, ER  — - .L
; I/—GC Fo:u X-aign (Y-Algn ’ G-3 1 :
3
$IMOOE, ROLO 1 r i
ROHI A
ROER =t e J 1
JER ‘ |
! |
SIUVC,UVE — === i
' I
SIALGN,G3, u l
i

Lomp
Commanm

|

|

|

Moge !
Control »——1 |
d%..m {
I

|

I

|

L
Camera_Commands ‘ Scan
(PCL/CCIL MNEMONICS) 1Controt
Pt R e v
| | Logic

| l
- SCAN,ISA ILALSR,SSR ——p=
|

con
trol

Camerga
Electronics
Module

SIHTR HTR, SEC,GI —-:

1
1
SIMODE,STBY,TFI Il
SIMODE ,STBY, [F2
SIMODE , STRY,UVF p— =
SIMODE , STBY,WLC {
SIMODE , S18Y. FB |
I
L

Scientific_Insirument Lamps
(Tungsien, UV tlood , W-Lcal, Back-hole B Fiducial}

Camera Sub-System Commands and Telemetry

( Excluding power)

X NOTE All comera sub-modules mdicated by (X * lamv-ae

s1alus oulpufs 10 EMUXt B EMUX2

Camera Telemetry
(PCL/CCIL MNEMONICS;

Spocacrafl |
e e

geia
System

€ xpeciment

& See nole oocve

—
EMuUX 2 —
w———

56 -81t comera |

dq‘n' unmuaz. el

|
|
SPECVI
orSPECV2 | Comera Video
or SPECVI( T~ Dato
or SPECVA S

e —Emux1 )

|
| Comero _Analogue
: Bouselisopeg Dato
|
— Y

t
i

1
camin  camesa\D
TCAMUDE Moge Data

scanst
TSR
= rich [ conloie

7154

TiLA

TTUNG
A
TBHFID


http:8t),o".Ot

Line Number

Sample
Scan
Direction

12-32

(102%,1023)
Lo

Sample Number

Line Scan Direction

— s

(direction of decreasing

Line Number)

—

s/

(0,1023)
—p

—

7
(895,895) i (;27.895)

CONL (127,127)

4

(1023,0)

Camera Faceplate
viewed in
direction of
Incident Light

Position of

--target support
ring

Prime Camera
Echellogram

- Redundant Camera
Echellogram

(0,0)

\\ N 768 x 768 Scan

N —————— 1024 x 1024 Scan

Camera Scan Formats



Long Wavelength Short Wavelengtn
Prime (LWP) CHM Prime (SWP) CHM

Ty

Long Wavelength
Redundant (LWR
CHM

Short Wavelength
Redundant (SWR)
CHM

!
)
|
\
T
!

p——
R l|,,
L

R )

Long Wavelengt#
Echelle ’

Short Wavelength

-- Echelle
B
Long Wavelengt : | . Short Wavelength
Collimator . - 7 - ‘- Collimator

Long Wavelength
Spherical '
Grating

__Short Wavelength
Spherical
Grating

CHM Locations within the Spectrogravh

12-33



12.6

12-34

SUBSYSTEM OPERATIONAL GUIDELINES (HAPS)

a. HAPS will be launched with all tank-pair latch values closed

(see figure 12-7), tank groups 1 and 3 (F-B, D-H) pressurized to

400 psi, and tank group 2 (C-G) pressurized to 200 psi. The initial
pressurization of the HAPS lines (and any subsequent repressurization)
must first open the group 2 latch value, close it, and then open either
the group 1 or group 3 latch valves. Failure to follow this procedure
may destroy a latch valve.

b. Near the beginning of 1life of the spacecraft, record a thermocouple
temperature-time trace of the actuation of each thruster when used
in the normal mode and file this for future reference.

c. A1l of the 12 thruster catalyst beds have thermocouples. The
catalyst beds are thermally isolated from the thruster valves and are
outside of the thermal blankets. Some of the catalyst beds have
electrical heaters and some do not. About 30 minutes is required to
heat a catalyst bed by electric power alone. 1Is excess power is
available, the catalyst bed heaters can be left on.

d. Do not Tet the temperature of any part of the system, which is
wet from hydrazine, fall below +59¢.
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Figure 12-7. Hydrazine Auxilary Propulsion System
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12.7

SUBSYSTEM OPERATIONAL GUIDELINES (0OBC)

The following 1ists the on-board computer subsystem operational guidelines

(see

12-36

figure 12-8):
a. A Data Block 10 will not be processed while a Data Block 11
is in progress, and it will not be saved for processing later.

b. A new FES reference should be established following any maneuver.

c. A command flight gyro is trimmed after ground roll update (if
desired); otherwise, there is no trim.

d. Have Maneuver Processor on, or turn it on, when aborting a slew
or cycle slew hold.

e. If slew axis code is PP, a data block is rejected if found.

f. If Worker 2 (EXPS) is off, Data Block 14 must be loaded before
turning it on.

g. If the OBC goes into the monitor mode while exposing, ground must
end the exposure.

h. In Workers 2, 4, and 5 (Maneuver Processor, Bright Light, and
Pointing Constraint) the default condition sent to Worker 12 (Safe
Commands) is a "close shutters" command only. This must be changed

by a patch if "FES shutdown" and "Camera in standby" commands are
desired.

i. Worker 5 (Pointing Constraint) should be disabled during an eclipse
of the sun.

j. If a patch is made to code, the ground must compute new parity
words and disable Worker 6, make the patch, send the new parity values,
and then turn the worker back on (Memory Parity).



BUS *A' BUS 'B'

4 A
\
PROCESSOR PROCESSOR 1 ACTIVE
MODULE MODULE >~ (pwrd up)
P
-
MEMORY | .| MEMORY
MODULE MODULE
UP TO 8
[ ACTIVE
ON EACH
BUS
MEMORY | | MEMORY
MODULE [+ * MODULE
-
Y Y
Figure 12-8.

AOP System Block Diagram
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k. Executive request 14 must be enabled in order for Worker 9
(Rate Arrest) to turn on Wheel Speed Hold after an error is detected.

1. Worker 12 (Safe Commands) must be on if commands are going to
be requested from Workers 2, 4, 5, or from Executive request 12.

m. There can be eight commands maximum in Data Block 17. It must

be lToaded prior to turning on Worker 13 {Delay). Consecutive commands
with delay time zero are sent on 30 msec. centers. Do not send real-
time commands while building this data block or any OBC delayed command
sequence.

n. A Data Block 19 and Executive request 16 must precede turning on
Worker 19 (Sun Acquisition/Delta V). Cycle the Worker 19 after aborting
a Delta V burn.

0. A Data Block 20 and Executive request 16 must precede turning on
Worker 20 (Precession). Ground must configure the jet system before
turning on this worker. Precession needs exclusive use of the machine.

p. A Data Block 21 and Executive request 16 must precede turning on
Worker 21 {(Nutation). Ground must configure the jet system before
turning on this worker. Nutation needs exclusive use of the machine.

g. There can be no more than one ACS Worker on at a time.

r. The 0BC input rate cannot be less than 2.5 kbits. To do Attitude
Control backup the input rate should be either 40 or 20 kbits.

s. The multiplex ratio can vary from 1 to 16.
t. A Delta V burn can be aborted with an Executive request 17.

u. Do not do a hardware dump while running.



v. At 40 kbit TLM rate (loss of sync with S/C TLM):

(1) Can not use wheel speed hold mode.

(2) Can not use FSS sun presence {or lack of sun) to shutdown
the S/I.
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12.8 THERMAL

To Be Determined
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12.9 TARGET ACQUISITION AND FINE ERROR SENSING

12.9.1 FINE ERROR SENSOR (FES)

The FES system described meets the acquisition and fine guidance require-
ments of the IUE (see figure 12-9). Two redundant image dissector sensors,
each capable of multi-mode operation, accomplish the dual role of a field
camera and target recognition and acquisition, and of a fine error sensor
for pointing error generation. These detectors receive and share 1light
energy reflected from the mirrored surface of the entrance plate via a
reimaging optical subsystem. A beam splitter in the optical path provides
a 70:30 energy ratio to the two sensors. This causes one sensor to be
about one magnitude more sensitive than the other. The reasons for this
sensitivity advantage are to ensure that at least one Fine Error Sensor
(FES) has guidance capability to plus 14 m, and to allow the other

FES to guide on somewhat brighter stars.

12.9.2 SUBSYSTEM OPERATIONAL GUIDELINES (FES)

a. Do not set command parameters direclty. Limit checking is not

performed until a command is sent and the parameters can be set out
of Timits.

b. Use FES procedures to set individual parameters.
Example: EXEC FESTHD, 6
will indicate parameter out of limits
FESTHD = 6 will set FESTDH as a t and no error warning
will occur until :FES is sent (or attempted to be sent).

c. Do not turn on (or attempt to turn on) both FES units simultaneously.
The FESON procedure will turn off the other FES. (The FESON procedure
may not be in the mission procedure file.)
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d. Do not turn off an FES, except for emergencies. FESSAFE or
closing the sun shutter are adequate for bright 1ight protection.
FESSAFE is not satisfactory protection for direct sunlight.

e. If direct sunlight is a possibility, because the attitude is
unknown and DSS sun presence is lost, turn FES off and set cameras
to STBY even if the sun shutter is closed.

f. FES cannot capture at rates above 18 arc-sec/sec and may have
difficulty above 12 arc-sec/sec. FES cannot follow faster than 10
arc-sec/sec for fainter objects.

g. Make sure OBC and DMU formats are selected for the operating FES.

h. Do not use mixed (FES1 and FES2) indirect addressed for Field
Maps, because the 0CC S/W will intermix the data.

i. Use FES1 for observing bright objects because it recieves 30
percent of the light; whereas, FES2 receives 10 percent.

j. Read the fine print very carefully when reviewing axes orientation

and display vectors. Confusion of definitions has occurred in the
past.

k. FES2(S/N04) background noise is sensitive to word gate rates

in primary track (this may or may not be an advantage/disadvantage).
Normally, the Towest sample rates should be used. One DMU and two
0BC samples per frame at 20 kHz are acceptable. At 40 kHz there
are 8 samples per frame and 2 OBC samples per frame are acceptable;
background counts as high as 40 occur in primary track.

1. Do not have OBC sample the FES during field camera maps. Two
samples per frame will not be sent to the ground if this occurs.
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m. If objects brighter than +5 visual magnitude are expected,

set § FESTSR = 0) prior to initiating a track mode.
FLAP = 1
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