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CHAPTER 1

GENERAL

1.1 Scope -

This document defines the interfaces between the MSFC/LPARL and the
ISAS/NAOJ/IAUT for the SXT experiment. It covers the physical, functional
and operational interfaces between the components of the SXT experiment
and the SOLAR-A spacecraft and launch vehicle. It is intended to serve
as the definitive EXPERIMENT INTERFACE CONTROL AGREEMENT.

1.1.1 Maintenance Of EICA Document -

Appendix A describes the procedure for maintaining the EICA. Appendix A

also contains a table which lists the changes that have been made over time
to the EICA. Changes and proposed revisions will require mutual agreement by
both US and Japanese sides.

The EICA will be maintained by the U.S. side. Major design meetings shall

occur approximately every 6 months. A formal release of the document will
occur with a goal of one months after the meeting.

1.2 Experiment Block Diagram -

The experiment block diagram is presented in Figure 1.2-1 [SXT-2E037].



SOFT XRAY TELESCOPE
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SXTE-U. FDE

CCDP/E
~ w
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EXPERIMENT

SPACECRAFT P
SOLAR A DATA PROCESSOR
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CONNECT
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RE PCV DIST BOX

I*’ $/C vul-cROVND

Figure 1.2-1 [SXT-2E037] EXPERIMENT INTERFACE
BLOCK DIAGRAM

09-12-90
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1.2.1 SXT Interface Definition -

The following diagram is a schematic representation of the interfaces
between the US and Japanese portions of the SXT program.

US provided portion J provided portion
| |-—— FDE e e e M/T---> Spacecraft
| E | —=h—==—=>
I 1 | |
| | ——- It - e ittt |
1 SXTS <=-M/T--|
| [~ e E----> HK
| | ——BE—————————— = ———————— E-m—-=> HCE
| E |
| | === |
E
| CCDE/P <--M/T--| —-——E-——-> DP/SXTE-J
| | === | | |
| E I I E
| | === <==M/T-—| l l
| | TCU
| =———— SXTE~J <L~=F———————— e e

<{--E-----—————————————————— E-m——- JNC
M: Mechanical interface
T: Thermal interface
E: Electronic interface
A: Alignment

1.3 Abbreviations And Acronyms -

Sub-elements are listed under the specific units or systems of which they are
a part.
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Table 1.3-1
Abbreviations and Acronyms

SXTS SXT Instrument system
oG Objective Group
XRMA X Ray Mirror Assembly
EFA Entrance Filter Assembly
ATA Aspect Telescope Assembly
ATD Aspect Telescope Door
MTG Metering Tube Group
FSPM Forward Support Plate Mount
ASPM Aft Support Plate Mount
MT Metering Tube
FPG Focal Plane Group
TSA Thermal Strap Assembly
FWA Filter Wheel - Front
FWB Filter Wheel - Rear
CCDH CCD Camera Head
TEC Thermo-Electric Cooler
TS Thermal Shunt
CCDS CCD Spacer/ _ontamination Slide
SHA Shutter Assembly
SM Shutter Motor
SXTE-J SXT Electronics in DP: Japanese provided
SXTE-U SXT Electronics Box: US provided
PEB Processor electronics box
SDE Shutter Drive Electronics
PDU Power Distribution Unit
CCDE/P CCD Electronics Box/CCD Power Supply Box
DSP Double Sampling Processor
SPE Sub-Pixel Electronics
PCU Power Converter Unit
LTIE , Line Timing & Interface Electronics
FDE Filter Wheel Drive Electronics
ADE Aspect Drive Electronics
MLI Multi-Layer Insulation
PCM Pulse Code Modulation
DP SOLAR-A Data Processor
CBL-U Cable Harness: US provided
TCU Telemetry Command Unit
HK House Keeping Box
ECE Electrical Checkout Equipment
DSTS Data System Test Set
CSTS Camera System Test Set
GSE Ground Support Equipment
DJAF Drill Jig/Alignment Fixture
LFA Lifting Fixture Assembly
COMMANDS
DC Discrete Command

BC Block Command
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1.4 SXT Exposure And Filter Information -

Appendix C describes the various SXT filters and shows a table of the
various effective exposure times which can be commanded.



GENERAL - Page 1-6
SXT Exposure And Filter Information 24 September 1990

This page is to insure that the next chapter starts on an odd page.***x*



CHAPTER 2

STRUCTURAL/MECHANICAL

2.1 SXT Layout And Coordinate System -

The overall layout of the SXT experiment within the SOLAR-A spacecraft is
indicated schematically in Figure 2.1-1 [SXT-26019]. The SOLAR-A coordinate
system is a right-handed orthogonal system with the +Z axis directed

towards the sun, parallel to the SXT optical axis. The +X axis is parallel
to the mounting plane of the SXTS portion of the SXT instrument which is on
the -Y side of this plane. 1In orbit the +Y axis is directed towards ecliptic
north.

2.1.1 Cable Layout Requirements -

Maximum harness length: between CCDE and SXTS
spec.: 68.6 cm (27 in) for long cable
53.4 cm (21 in) for short cable

CCDE should be located on top of CCDP. The harness connecting CCDP to SXTE-U
contains a high speed (131072 Hz) image data cable.
For CCD cable layout between CCDH.and CCDE/P see Figure 2.3-2.

2.1.2 SXTS FOV Clearance -

SXT FOV clearance is a region with cone angle of 10 degree around SXTS
optical axis. This cone region for the clearance must not be
obstructed by any portion of the spacecraft (antennas etc.).

2.2 SXTS Envelope -

The SXT instrument is to be accommodated within an envelope of 30x30x170
cm. SXT electronics boxes may be accommodated outside of this volume.
Projection of the SXT instrument outside of this volume must be approved
by the Japanese side. Projection of other SOLAR-A equipment into this
volume must be approved by the U.S. side.

The clearance between the front of SXTS aperature plate and the spacecraft
top panel is 10 mm minimum (see Figure 2.2-1). The spacecraft close-out
opening without sun-shade is 26 cm in diameter,and SXT protective cover
should be designed for removal through the opening.
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See SXTS envelope drawing Figure 2.2-2.

For TSA bulkhead capture block see Figure 3.3-4.
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2.3 Mass Properties -

2.3.1 Mass -

The initial design mass for the SXT instrument and electronics boxes will
be determined and listed in Table 2.3-1. As the individual components or
subsystems are fabricated and/or modified the revised mass for each shall
be entered in Table 2.3-1 along with the date.
Table 2.3-1
SXT Component Mass

SXTS 17.44 14.5 13.74 13.105 14.681
TSA S 0.5 0.5 0.5 *
CCDE/P 1.7 1.7 1.7 2.173 1.901 2.110
FDE 1.8 2.6 1.77 1.85 1.902
SXTE-U 6.0 6.0 6.0 6.0 5.088
CBL-U 0.9 0.9 0.9 0.9 *
MLI 1.0 0.6 0.53 0.5 *
Total 28.8 26.8 25.14 25.613 24.756 23.781

NOTE :
For Structural Model information see appendix H.
* included in SXTS

2.3.2 Centers Of Mass -

The centers of mass of the SXT instrument and the electronics boxes are

given in Table 2.3-2 in terms of a right-handed coordinate system defined
with respect to an ul,u2 plane which is coincident with the mounting plane

of each component. The origin of each coordinate system is centered on a
mounting hole as shown in Figure 2.3-1 [SXT-20002] and 2.3-1A SXTS coordinate
system origins detail. The electronics boxes have been assumed to be
homogeneous for the purpose of calculating their center of mass.

Table 2.3-2
SXT Centers of Mass (cm)
COMPONENT ul u2 u3 (cm)
SXTS w/TSA 69.58 (+- 0.5) 10.39 (+- 0.5) 13.14 (+- 0.5)
CCDE/P 6.86 (+-= 0.04) 6.86 (+= 0.04) 5.13 (+- 0.04)
FDE 9.14 (+- 0.5) 6.35 (+- 0.5) 5.42 (+= 0.5)
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2.3.3 Moments Of Inertia -

The moments of inertia (MOI) listed in Table 2.3-3 have been calculated for
the three principal axes for the SXT instrument and each electronics box.
These calculations assume that the units are homogeneous and that the

three principal axes (ul’, u2’, u3’)pass through the center of mass of

each and are parallel to the ul, u2 and u3 axes shown in Figure 2.3-1
[SXT-20002].

Table 2.3-3
SXT Moments of Inertia

MOI (kg m"2)

COMPONENT Tul? Iu2’ Iu3’
SXTS # 1.449 6.88 6.87
CCDE/P 00571 .00571 00817
FDE 00517 .00682 00869
SXTE-U 03112 .04752 03830

Note:

# Does not include MLI or CBL-U, but does include TSA in calculation.
Since the MLI is relatively uniform over the SXTS, and the mass of the
cables is small, the effect of these items on MOI should be very small,
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2.4 Mechanical Interface -

2.4.1 SXTS Instrument -

The SXTS instrument shall be mounted within the SOLAR-A spacecraft by means
of 6 mm screws within precision bushings as shown in Figure 2.4-1
[SXT-26020]. The 6 mm screws will be furnished by the Japanese side and the
bushings by the US side. The footprint of the SXTS instrument and the TSA
interface to the spacecraft is shown in Figure 2.4-2 [SXT-2M002] and in
Figure 2.2-2 [SXT-2M0O0l]Flight Model Envelope Drawing. The exact relative
location of the ten (10) mounting holes and six bushings will be determined
by a drilling template/alignment fixture (see paragraph 2.5.2) to be supplied
by LPARL to ISAS/NAOJ/IAUT. One bushing sample will also be supplied by
LPARL to ISAS/NAQJ/IAUT for fit check.

The TSA Bulkhead capture Block is shown in Figure 3.3-4 [SXT-25C62]. The TSA
interface to the spacecraft is shown in Figure 2.4-9. The TSA bulkhead

is mounted on the spacecraft bottom panel with seven 4 mm screws, which

are to be supplied by the Japanese side.

2.4.2 SXT Electronics Boxes -

There are three electronics boxes all together; CCDE/P, FDE, and SXTE-U. The
CCDE/P shall be mounted into the SOLAR-A spacecraft with 4mm screws. SXTE-U
box shall be mounted with 6 mm screws. FDE shall be mounted with 5 mm
screws. The screws will be torqued with the standard value for that size of
screw as given in section 2.4.4.

All screws will be supplied by the Japanese side. All ground straps will be
attached with 3 mm screws. The CCDE and CCDP are contained in one box, with
the CCDE on top of the CCDP. The mounting footprints of the three (3) SXT
electronics boxes are shown in Figures 2.4-3, 2.4-5, and 2.4-6. The boxes are
thermally insulated from the spacecraft. The CCD box is thermally and
electrically insulated. For Thermal Isolators see Figure 3.3-5A(FDE),
-5B(CCDE/P), -5C(SXTE-U).

2.4.3 Fasteners -

All threaded fasteners will be secured with locking threaded inserts or
low-outgassing epoxy around the screw heads.

2.4.4 Connector Fastener And Box Mounting Screw Torques =

The connectors on the bulkhead shall have fasteners with female entry for the
fasteners on the harness. These bulkhead fasteners shall secured with a
torqued of 4.5 kgcm +- 0.5 kgcm.

The connectors on the harness shall have fasteners that screw into the mating
part on the bulkhead with a torque of 3.5 kgcm +- 0.5 kgcm.

The boxes shall be mounted using the following torque on the screws.
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Box Screw size
SXTS M6
SXTE-U M6
FDE M5
CCDE/P M4

Page 2-17
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Torque (specified by Solar-A-102)
75 kg-cm
75 kg-cm
42 kg-cm
21 kg-cm
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2.5 SXT Alignment -

The optical axis of the SXT instrument is to be aligned with the BCS and
HXT Co-observing instruments such as to meet the scientific requirement of
co-observing. The requirement are contained in Table J.2-1.

2.5.1 SXT Alignment Reference Cube -

The SXTS alignment cube located on the forward end of the telescope
(see Figure 2.5-1) will be used to measure the misalignment angle between the
the spacecraft axis and the optical axis. The misalignment angle of the SXTS
optical axis with SXTS alignment cube will be measured by an auto-

collimator. This will give the coordinates (Ax,Ay). The misalignment angle
of the SXTS cube with respect to an alignment cube on the SXTS drilling
template will be measured giving the coordinates (Bx,By). The total
misalignment angle of the SXTS optical axis with respect to the cube on the
template will then be known as (Cx,Cy) = (Ax+Bx,By+Ay). This in turn will be
used to determine the misalignment between the

spacecraft and the SXTS optical axis. (The alignment cube will be removed

before flight.)

2.5.2 Drilling Template/Alignment Fixture -

In order to assure that the SXT mounting bushings will fit the hole pattern
in the spacecraft and the mounted instrument will be properly aligned, LPARL
will supply a drilling template to ISAS/NAOJ/IAUT. This template will be
equipped with an optical reference cube which has a known angular
relationship to the SXT line of sight. Figures 2.5-2 and 2.5-3 show this
drilling template/

alignment fixture. Figure 2.4-1 shows the bushings used to establish a
mounting reference of SXTS to the Template.

2.5.3 CCD Coordinates -
Note: SXT optics will invert images

Titanium Housing

e \
/ cen \ S/C Axis +Z (towards
/ N 1 \ you)

| | | | +X <————————- 0

| W | |E | |

| I | | |

| | | | |
ot pul=esskos=s >+ | | | |

[ ~ “Serial Reg. | V o+Y

I |

S
INSTRUMENT BASEPLATE

Ecliptic North

View down optical axis from entrance.

CCD Sensor has 1024 pixels with 18.3 micron pixels. The solar image
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is to be offset 1/8 of array or 2.34 mm. Since the telescope inverts the
image, ecliptic north will be in the downward direction (above). The
direction of the mechanical offset of the CCD camera and shutter assembly
will therefore be toward the instrument mounting plate. The output shift
register of the CCD Camera is on the baseplate side of the camera. Point
"1l" at upper RH corner of CCD indicates location of pin 1 on CCD. The CCD
image 1is organized as follows: Line "1", Sample "1" is in the lower left
corner opposite pin 1. In the image, "Lines" or rows of picture elements
(pixels) are parallel to the serial register, in the East West direction.
The North South direction is perpendicular to the "line" direction along
rows of "Samples". Image coordjimates are usually specified, as
(line,sample) with respect to )

2.6 Design Requirements -

2.6.1 Design Factors Of Safety -
Design factors of safety are:
If verified by calculation
Yield: 1.25 of Subsystem Level loads
Ultimate: 2.0 of Subsystem Level loads
If verified by test
Yield: 1.1 of Subsystem Level loads
Ultimate: 1.25 of Subsystem Level loads
The design of the SXT will exclude any pressure vessels.
SXT handling fixtures will be tested to two times maximum operational loads.

Operational Loads have been determined using the mass data of latest date
from Table 2.3-1.

2.6.2 Minimum Natural Frequency -

Experiment hardware shall have a minimum natural frequency greater than 100
Hz when mounted to an infinitely stiff wall.
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2.7 SXT Modal Characteristics -

2.7.1 SXTS Modal Properties -

The following table is for the Engineering Model SXTS and is for reference
only.

The text for this section was extracted from the "ENGINEERING TEST REPORT,
MODAL TESTING OF SOFT X-RAY TELESCOPE" SXT-60008 April, 88.

Table 2.7-1
Soft X-Ray Telescope Measured Modes (0-1024 Hz Bandwidth)

Mode Frequency Damping Mode Description

1 152.1 Hz 0.04497 Compression Z—-axis, Fwd Mirror Mnt Deformation
2 178.6 0.03830 Compression Z-axis, Fwd Mirror Mnt Deformation
3 339.0 0.01518 Primary Tube Bending

4 378.3 0.03377 Complex Tube Bending

5 426.1 0.04335 Fwd Mirror Mount Local Longitudinal Flexure

6 494.3 0.03546 Tube Body Torsion

7 522.7 0.01879 Tube Ovaling

8 611.6 0.00948 Complex Bending/Torsion - Tube Body

9 787.6 0.01428 Tube Ovaling

10 846.5 0.01188 Complex Bending/Torsion - Tube Body

11 879.6 0.01906 Complex Bending/Torsion - Tube Body

12 952.1 0.01980 Complex Bending/Torsion — Tube Body

2.7.2 -Deleted -

2.8 SXT Disturbance Torques -

The dynamic disturbance to the spacecraft from SXT are from the filter
wheels, the shutter and the aspect telescope door.

2.8.1 Filter Wheel -

The moment of inertia (MOI) of each wheel is approximately 4.8 x 107-4

kg m”2 plus minus 10%. The MOI of the aft filter wheel (B) with 5 Xray
filters and rings is approximately 5 x 10”-4 kg m"2. The MOI of the front
filter wheel (A) with 2 Xray filters 3 glass filters and rings is approx.
5.5 x 107"-4 kg m"2. The rate of rotation is approximately 30 rpm and average
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angular rotation per movement is approximately 120 deg. Rotation is about
the spacecraft Z-axis in either direction. Normall nly one wheel will
rotate at a time but simultaneous rotation in the€& same direection js possible.

alles
2.8.2 Shutter -

The moment of inertia of shutter and shutter motor is 7.9 x 10"-6 kg m"2.
Maximum rate is 500 rpm about the spacecraft Z-axis. Rotation may be in
either direction through an angular distance of 90 or 180 deg.

2.8.3 Aspect Telescope Door -

The moment of inertia of the aspect telescope door is less than that of
the shutter. The door is expected to be operated infrequently.

2.9 Magnetic Materials -

The text for this section was extracted from the United Technologies
Optical Systems "CRITICAL DESIGN REVIEW PACKAGE"
See chapter 11.

Table 2.9-1
Thermomagnetic Properties of Invar with Iron content: 61 to 63%

Field Strength Normal Induction Permeability
H, Oersteds B, Gauss U

2 300 1700

4 1600 2900

6 4000 4400

8 5600 4500

10 6500 4300

Total weight of Invar < 0.30 lbm. Dimensions of the Invar pads used to mount
the mirror.

Six pads connect the mirror fingers to the mirror glass.
Pad dimensions 1.6 inch X .52 inch wide X .14 inch thick
Finger post Dia .25 inch X .35 inch long



CHAPTER 3

THERMAL

3.1 Temperature Requirements -—

The SXT experiment is housed within the SOLAR-A spacecraft as shown in
Figure 2.1-1. The CCD is cooled and temperature controlled by a
thermo-electric cooler (TEC), and the front and rear temperatures of the SXT
instrument are controlled with feedback control heaters. The thermal
interfaces and requirements of the SXT experiment are described in this
section.

Table 3.1-1
Operational Mode/Thermal Interactions

Mode Specification
Initial attitude maneuver survival -
Day time operational

Night time operational
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Table 3.1-2
SXT Temperature Requirements

| Node No. Description Interface Temperature range (c)

| ID Operating Functional Survival
I ___________________________________________________________________________
| 01 Aspect Sensor(lens) 0/+25 -10/+30 -30/+60
| 02 Mirror 0/+25 -10/+30 -30/+60
| 03 Metering Tube 0/+25 -10/+30 -30/+60
| 04 Metering Tube 0/+25 -10/+30 -30/+60
| 05 Metering Tube 0/425 -10/+30 -30/+60
| 06 Metering Tube 0/+25 -10/+30 -30/+60
| 07 Metering Tube 0/425 -10/+30 -30/+60
| 08 Filter Wheel Housing 0/+25 -10/+30 -30/+60
| 09 TEC Hot End -17/+20 -25/+30 -30/+60
| 10 Rear Support Upper 0/+25 -10/+30 -30/+60
| 11 Rear Support Lower 0/+25 -10/+30 -30/+60
| 12 Front Support 0/+25 -10/+30 -30/+60
| 13 Front Support Plate 0/+25 -10/+30 -30/+60
| 14 Front End/Aperature G 0/425 -10/+30 -30/+60
| 15 Outer Housing Ring 0/+25 -10/+30 -30/+60
| 23 Metering Tube MLI D Not specified

| 24 Metering Tube MLI D Not specified

| 25 Metering Tube MLI D Not specified

| 26 Metering Tube MLI D Not specified

| 27 Metering Tube MLI D Not specified

| 113 S/C front support I/F A2 - - -

| 156 S/C Aft Support I/F Al - - -

| 155 S/C TEC I/F F - - -

| CCDE/P -20/+40 -20/+50 -30/+60
| FDE -20/+40 -20/+50 -30/+60
| SXTE-U -20/+40 -20/+50 -30/+60

NOTE:

Operational range is the temperature range to assure operation.
Within this temperature range, SXT can operate with nominal
performance.

Functional range is the temperature range to assure degraded
operation. Within this temperature range, SXT can operate with

| deteriorated performance. This would produce a change in image
| resolution and in the CCD Camera dark current floor level.

Survival range is the temperature range to assure recovery. The
temperature excursion in the survival range does not cause any
irreversible change in the SXT system. All the scientific
instruments are switched-off in the survival range.

Electronics box temperatures
The temperatures of the CCDE/P, FDE and SXTE-U specified are the
temperatures at the box principal heat rejection surface (in general
this is the surface opposite the mounting flange). Each box must
function for the specified range of box surface temperatures.

3.1.1 Thermal Gradients -

| The thermal gradients in the X or Y direction shall not exceed 10 C.
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3.1.2 TEC Requirements -

The baseline operating temperature of the CCD igigéi:;? This temperature is
a function of the coupling of the CCD to the TE d junction (a loss of

approx. 2 deg.), the performance of the TEC (a gain of approx. 40 deg.),

the coupling through the Thermal Strap Assembly (TSA), (a loss of 9.4 deg.),
and the temperature of the spacecraft at the hot end of the TSA. %gis_la§§\>
datum about the spacecraft has not been revised yet from a value -5.6 deqd
This is the worst case orbit maximum temperature of the Normal coga\é&%a~*/

from Table 3.3-2 at the base panel. Based upon this data the baseline /~27‘5

operating temperature should be able to be achieved.

The 3-stage TEC can maintain a

temperature differential of 40 C between the CCD and the TE Ot end, so the
hot end temperature on the CCD camera head must not exceed +20 C7 The
thermal conductivity of the thermal strap assembly (TSA) which conducts heat
away from the TEC hot end is 2.81 K/W, including interface losses on both
ends (see Fig. 3.3-2 and Fig. 3.3-4). These straps must dissipate 3.36 watts
for the worst case. Therefore, the maximum temperature at the TSA attachment
point to the SXTS rear mounts is +10.6 degrees C.

In order to heat the CCD camera for off-gassing purposes, a Dale ARH-25
resistor will be installed on the TEC hot end of the thermal strap assembly.
Heater resistance to provide 8 W is:

28x28/8W = 98 ohms.

3.2 Power Dissipation -

The average-rpower released as thermal energy within each component of the
SXT for different operating modes is presented in Table 3.2-1.
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Table 3.2-1
SXT Heat Dissipation (Watts)

Day Night
Component = = —mmmmmm e e e -
Max Min Max Min
SXTS - FPG
Absorbed Heat —— — -= -—
Filter motor 1.63 0.05 0.00 0.00
Shutter motor 0.04 0.00 0.00 0.00
TEC Cold End * -0.78 -0.50 -0.78 -0.50
CCD Pre-amp 0.40 0.40 0.00 0.00
Total 1.29 -0.05 -0.78 -0.50
TEC Hot End ** 3.36 2.24 3.36 2.24
SXTS—-OPTICS
Aspect Motor 0.06 0.00 0.00 Q.00
SXT Boxes
FDE 0.48 0.42 0.00 0.00
SXTE-U 1.00 1.00 1.00 1.00
CCDP 2.41 1.93 2.46 0.00
CCDE 3.21 1.99 0.00 0.00

Day max — visible orbit, filter operation: 2 sec cycle time

1 exposure every 2 seconds, 20 msec exposure (Flare Mode),
"warm environment for TEC cold end"

Day min - invisible orbit, fixed filter,

1 exposure every 64 seconds, 20 msec exposure (Quiet Mode),
"cool environment for TEC cold end"

Day/Night max - TEC hot end at 20 C, cold end at -20 C.
Day min - TEC hot end at 10 C, cold end at -20 C.
Night min - TEC off

K o
’ K o

Net cooling supplied to focal plane group by the TEC
TEC heat dissipation is treated separately, because it is insulated
from FPG.
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3.3 Thermal Interfaces -

3.3.1 SXT Instrument -

The thermal interfaces of the SXT instrument are shown schematically in
Figure 3.3-1 [SXT-20006]. The interface heat transfer requirements, obtained
from thermal math modelling, (see Appendix G) are given in Table 3.3-1. The
instrument will be radiatively isolated by multi-layer insulation (MLI).
Except for the TSA, the primary heat transfer path will be by conduction
through the rear mounting feet to the spacecraft structure. The thermal
strap will dump heat from the TEC to a thermal interface point "F" on the
SOLAR-A spacecraft bottom base panel.

Table 3.3-1
SXT Instrument Heat Transfer

INTERFACE AVERAGE THERMAL POWER (watts)
(Avg. over 24 hour day.)

A2 Forward mounts 0.5

Al Aft mounts 2.0

F TEC thermal strap (TSA) 4.0

D MLI (e* > 0.05) 2.0

G Front End / Spacecraft I/F 0.5

3.3.2 Electronics Boxes -

The primary thermal transfer for most SXT electronic boxes shall be by
radiation into the interior areas of the spacecraft.
Baseline concept is:

Spacecraft Coupling (cm”™2)

SXTE-U - radiative 278.49
CCDE/P - radiative 185.81
FDE - radiative 203.05

Those boxes which are isolated from the mounting surface will have the
isolation supports described next.

Isolator washers between the various electronics boxes and the space-
craft shall meet NEC criteria for thermal conductance of:
<.10 Watts/Deg K for Top flange isolation washer.
<.05 Watts/Deg K for Bottom flange isolation washer.
For washer drawing see Fig 3.3-5A,B,C.
For SXTE-U washer see Fig 2.4-6.
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Box Insulator Support Outer inner thick- washer Contact
material coupling Diam. Diam. ness area area
W/m/K W/K OD mm ID mm t mm m sq to S/C
SXTE-U Fiberglass 0.74 0.027 11.4 6.2 2.0 T:2E=5 7.2E=5
FDE Fiberglass 0.74 0.018 9.5 5:3 2.0 4.9E-5 4.9E-5
CCDP/E Top Fiberglass 0.74 0.022 9.5 5.4 1.6 4.8E-5 N/A
CCDP/E Bottom Fiberglass 0.74 0.026 12.7 4.3 3.2 1.1E-4 1.1E-4

Heat transfer requirements (power levels) are given in Table 3.3-1.

3.3.3 Thermal Finish Of Electronic Boxes -

Thermally isolated boxes will be painted with Chemglaze black Poly-Urethane
to achieve high emissivity surfaces (>0.8) on all sides except the mounting
surface side. Mounting surface side will be taped with Acrylic Kapton V.D.
Aluminum, Scotch 3M, High temperature Acrylic adhesive.

The taped surface will have an emmissivity less than 0.07.

Box Material Surface epsilon alpha
Finish

SXTE-U Al Alodyne black paint >/=0.8 =
bottom taped </=0.07

CCDP/E Al black paint >/=0.8 =
bottom taped </=0.07

FDE Magnesium black paint >/=0.8 -

Alloy bottom taped </=0.07
3.3.4 MLI -

The MLI is made of embossed aluminized Kapton. The external emissivity, the
internal effective emissivity, and the surface area are given in Appendix G,
in Table G.8-1. The inner and outer layers are made of aluminized/kapton-
fiberglass cloth with all layers electrically grounded. Details of the
external thermal control interfaces are given in Figure 3.3-6. Those
surfaces not covered by MLI are covered with either teflon/aluminum tape or
aluminized polyimide tape. The figure shows which is used in what location.

The OBJ MLI will be attached to the SXT after the SXT is mounted in the
spacecraft. The FPG MLI will be attached to the SXT before it is mounted to
the spacecraft. The MT MLI will be attached to the SXT at delivery to ISAS.
The OBJ MLI and the MT MLI are attached to the SXT using buttons that are
bonded to the SXT, and rods that insert into the buttons. The rods are
inserted through the MLI for retention of the MLI. The OBJ MLI and the FPG
MLI are secured to the SXTS using tape. Tape is also used to secure the MT
MLI against the pull of gravity when the SXT is in a vertical orientation.
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3.3.5 Boundary Temperature -

Table 3.3-2 lists calculated temperature distribution of spacecraft
plates surrounding SXTS on the basis of NEC Solar-A-1743 (October 27, 1989).

Table 3.3-2
SXTS Boundary Temperature
location surface Normal Normal Initial Initial
properties hot cold hot cold
Sun shade eH 0.8 +24.4/-19.0 +7.5/-22.3 - -

upper eH 0.05 +17.6/+16.5 +8.4/+7.7 - -
center panel ‘
lower el = 0.05 -1.3/-2.4 -4.0/-6.5 - -

center panel
base panel eH = 0.05 -6.3/-8.1 -5.6/-10.6 - -
(TEC I/F)

NOTE:

T1/T2 = orbit maximum temperature/orbit minimum temperature (deg C). For
average values, see Appendix G, Table 6.6-1.

3.4 Thermal Math Model -

A 20-node thermal math model of the SXT Instrument is provided in EICA
Appendix G.-

3.5 Thermal Interface To Space -

The forward end of the SXT instrument does not extend beyond the skin of
the SOLAR-A spacecraft.

The thermal closeout between the SXT and the spacecraft (sun shield) is shown
in Figure 3.5-1. The thermal surface treatment is shown in Figure 3.5-1.
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Figure 3.3-3 - Capture Block Thermal Short - Deleted.
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Figure 3.5-2 - [SXT-2D046] Shutter Motor - Deleted.



CHAPTER 4

ELECTRICAL

4.1 Electrical Power And Energy -

4.1.1 Spacecraft Electrical Power -

Subsystems utilizing spacecraft power must have Inrush current limiting.
The maximum rush current must be less than the sum of the average steady
current plus 1.4 Ampere.

There are two categories of power supply (PS). Subsystems utilizing these
PS’s must be designed according to the following specifications:

4.1.1.1 Primary (lry) PS Or BUS Line. -

Line voltage: stabilized Direct Current; +28 +/- 0.28 V
Dynamic impedance: less than 0.2 ohms for Direct Current to 1 0 KHz
Ripple and noise: less than 100 mV (p-p) below 10 MHz

4.1.1.2 Secondary (2ry) PS Or Converter (CNV) Output. -

Table 4.1-1
2ry PS (CNV outputs)

Volt Voltage Range* Remarks
+ 5V + 4.9 to + 5.5V
+15V +14.5 to +15.3V For rela. drive

NOTE
* Including variation due to excursions of temperature and load.

Direct Current to Direct Current

converter frequency: 40 KHz +/- 20%
Dynamic impedance: 0.4 to 1.6 ohms (10 hz to 100 khz)
Ripple and noise: <50 mv p-p ripple, <170 mv p-p noise
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4.1.2 SXT Electrical Power -

4.1.2.1 SXT Power Usage -

Table 4.1-2
SXT Power Usage (Watts)

Day Mode Night Mode
Max Min Max Min
28V 5v 28V v5V 28V 5v 28v 5v REMARKS

SXTE-U - 1.00 - 1.00 - 1.00 - 1.00

SDE/Motor 0.034 0.003 0.001 0.000 off off off off 4ms open 4ms cls
ADE/Motor(4) 0.055 0.001 0.00 0.000 off off off off .26 s open/cls
FDE Motors 1.56 0.07 0.049 0.002 off - off - 120 deg move 1
FDE Box (5) 0.48 0.00 0.42 0.00 wheels .56 sec
CCDP (1) 2.41 - 1.93 - 2.46 - off off @20 deg C

CCDE (1) 3 w21 - 1.99 - off - off off 4 full fr. flush
CCDH 0.40 - 0.40 = off = 0ff off

TEC (2) (3) 2.58 = 1.74 = 2.58 - off off

Total 10.693 1.074 6.530 1.002 5.04 1.00 - 1.00
Max day - 1 exposure every 2 sec. 20 msec exp (flare mode)

Min day - 1 exposure every 64 sec. 20 msec exp (quiet mode)

(1) . Estimated power as shown in ICD minus TEC power. Assume 72% P.S.
efficiency

(2) . Measured-PM in thermal wvacuum test QJPL

(3). Day mode Max 20 C/-20 C
Day mode Min 10 C/=20 C

(4) . Operating approx once per min.

(5) . FDE box quiescent power is 0. 168W
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Table 4.1-3
SXT Peak Operation Current

28V duration 5V duration
SXTE-U
Processor 0 mA 220 mA -
SDE/Motor (1) open 320 mA 4 ms 80 ma 120 ms
closed 320 mA 4 ms 30 mA -
ADE/Motor (6) 450 mA 0.26 s 130 mAa 0.1 s
(7) 10 mA =
FDE/Motors (2) (6) 600 mA 0.84 s 100 mA 0.82 s
(7) 7 mA —
CCD-P+E+H (3) (4) 224 mA 25 ms 0
CCD-P+E+H (5) 220 mA -
CCDP (5) 110 mA =
TEC 92 mA =

Shutter measurement is a dwell exposure.

2. Filter measurement is for two wheels moving 180 degrees.
3. CCD camera measurement is for one flush.

4. JPL Thermal Vac measurements.

5. From JPL ICD estimated power.

6. Motor on.
7. Motor off.

4,1.3 SXT Electrical Harness And Connectors -

4.1.3.1 Harness Diagram -

The wiring harness for SXT is show in Figure 4.1-1 [SXT 2E023] and
specific cables within it are listed in Table 4.1-4.

4.1.3.2 Cable Responsibility -

Responsibility for specific cables within the SXT wiring harness are
shown in Figure 4.1-1 [SXT 2E023] and listed in Table 4.1-4.

4.1.3.3 Connectors -

Table 4.1-4 shows the flight connectors that U.S. side will supply to
ISAS/NAOJ/ IAUT for use on the SXT experiment. Spare connectors will be
retained by U.S. side. All the connectors are gold-plated, and are of
non-magnetic type body material.
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Figure 4.1-2D (SXT-2M006) Temperature & Heater Locations - Sheet 4
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Table 4.1-4
SXT Connector List

LPARL S/S WHERE USED/ HARNESS

NO. NO. PART NO. LOCATION NO.

P101 SXTEU-1 311P10-4P-B-12 SXTE-J-SXTE-U W-1
(DCM-37P-NMB-K52) PEB (I/F)

P102 SXTEU-2 311P10-3P-B-12 SXT-J-SXTE-U W-1
(DBM-25P-NMB-K52) PEB (I/F)

P103 SXTS-6 311P10-3S-B-12 SXTE-J-SXTS W-2
(DBM-25S-NMB-K52) TELESCOPE

P105 SXTEU-3 311P10-45-B-12 JIJNC-SXTE-U W-1
(DCM-37S-NMB-K52) PDU (I/F)

P108 SXTEU-4 311P10-2P-B-12 SXTE-U-FDE W-3
(DAM-15P-NMB-K52) PEB

P109 SXTEU-5 311P10-3P-B-12 SXTE-U-SXTS W=-5
(DBM-25P-NMB-K52) PEB

Pl1l1 SXTEU-6 311P10-2P-B-12 SXTE-U-SXTS W=5
(DAM-15P-NMB-K52) PDU

P1l12 SXTEU-7 311P10-1P-B-12 SXTE-U-CCDP wW-4
(DEM—-9P-NMB-K52) PEB

P113 SXTEU-8 311P10-4S-B-12 SXTE-U-CCDP W-4
(DCM-37S-NMB-K52) PEB

P1l1l6 SXTEU-9 311P10-3P-B-12 SXTE-U-SXTS W-3
(DBM-25P-NMB-K52) PDU

P117 SXTEU-10 311P10-2P-B-12 ~ SXTE-U-CCDP W-4
(DAM-15P-NMB-K52) PDU

P122 CCDP-1 311P10-2S-B-12 CCDP-SXTE-U W-4
(DAM-15S-NMB-K52) CCDP

P123 CCDP-2 311P10-4S-B-12 CCDP-SXTE-U W-4
(DCM=37S-NMB-K52) CCDP

P125 CCDP-4 311P10-1S-B-12 CCDP-SXTE-U W-4
(DEM-9S-NMB=-K52) CCDP

P1l26 FDE-1 311P10-2S-B-12 FDE-SXTE-U W=-3
(DAM-15S-NMB-K52) FDEA

P127 FDE-2 311P10-2S-B-12 FDE-SXTE-U Ww-3
(DAM-15S-NMB-K52) FDEB

P128 FDE-3 311P10-1P-B-12 FDE-SXTE-U W-6
(DEM-9P-NMB-K52) FDE motor

P130 SXTS-4 311P10-1S-B-12 SXTS-SXTE-U W-6
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(DEM—9S—-NMR-K52) FWA motor

P131 SXTS8-5 311P10-35-3-12 SXTS—-SXTE-U W-5
(DBM—-25S5—-..MB-K52) FWA encoders

P134 SXTEU-11 311P10-2P-B-12 SXTE-U-SXTS W-5
(DBM—-25P-NMB-K52) SMA driver

P135 SXTS-1 311P10-3S-B-12 SXTS-SXTE-U W-5
(DBM—-25S-NMB-K52) SMA motor

P142 SXTS-8 311210-25-B-12 SXTS-SXTE-U W-5
(DAM—-15S-NMB-K52) TELESCOPE

P148 SXT'Ss=10 211P10-15-B-12 SXTS-HCE N/A

FPG Heaters

P149 SXTS-11 311P10-1S-B-12 SXTS-HCE N/A
OBJ Heaters

Quantity to be provided to Japanese by US:

Part Number PM FLT

311P10-1S-B-12 0
311P10-1P-B-12 0
311P10-2S-B-12 0
311P10-2P-B-12 0
311P10-35-B-12 0
311P10-3P-B-12 0
311P10-4S-B-12 0
311P10-4P-B-12 0

4.1.3.4 Connector Locations -

See Figures 2.4-4, 2.4-5, 2.4-6, and 2.4-7 for the connector locations.
Connector names shall be printed on the boxes next to the connectors, as

specified in Solar-A 102. Connector names will also be printed on the cable
ccnnectors.

4.1.3.5 Cable Mounting Provisions -

See Figures 2.4-4, 2.4-5, 2.4-6, and 2.4-7 for cable mounting provisions.
NEC will attach harness supports with epoxy as required. Low outgassing
properties are required for the epoxy and the harness ties.
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4,1.3.6 RD,MD,SD,TN - Connectors -

Kind Item Description
MD CCD stimulus-HOT power cable to SXTS for
CCD stimulus—-RTN illuminating CCD for test purpose.

Max current = 15 mA.
(Fig. 4.3.-1, and Fig. 5.1-2)

RD NOT REQUESTED
SD NOT REQUESTED
N NOT REQUESTED

SXTS MD interface circuit is described in figure 5.1-2 SXTE-J/SXTE-U
interface,power.

4.2 Electronic Design Standards -

1
Power control command timing 0 _ | 31.2ms |__

The logic between the Japanese and US interface shall be "POSITIVE TRUE",
With the exception of the digital interface (see Sect 4.2.1 below) the SX
electronic design shall be in accordance with the following sections of
SOLAR-A 101 (Electric Design Standards): .

Grounding procedure

Voltage drop between a subsystem and CNV
Failure separation

Measures for EMI

Unswitched power source

NN DN NN
~NouTwN

4.2.1 Digital Signal Description -

All logic signals crossing the SXTE-J/SXTE-U interface are active high
(positive logic). The electrical characteristics of all interface logic
signals are as follows:

Voltage characteristics:

Output low maximum 0.4 volts
Output high minimum 4.6 volts
Input low maximum 1.0 volts
Input high minimum 4.0 volts
Current characteristics:
Output low minimum 2.4 mA
Output high minimum 0.6 mA
Input maximum N +/-0.001 mA

NOTE:
These specifications are derived from the data sheets for device types
4049BU/4050B.
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4.2.1.1 Reset Strobe: -
Reset, 5V
Hard/Soft | !
(J—=>U) ov | |
|<--4 mS min-->|
4,.2.1.2 Power Control: -
| <===——= 200 msec min —-—-—---- > |
Command 5v
Act | | |
(J—=>0U) ov | | ] |
|<==31.2 mS—=>|
| [
15 uS |<————>| | <====>| 15 uS
min | | | min
| | |
Command 5V
Bus \/ \/
(J——>U) ov /\ /\
4.2.1.3 Command Bus And Signals: -
15 uS |<——==>|<—————— 1.0 mS min -—-———--->|
min | |
Command Sv
Strobe |
(J==>0) ov | | X
15 usS |<====>] | <====>| 15 uS
min | | min
| |
Address 5V
Bus \/ \/
(J==>U) ov /\ /\
| |
| |
Command 5v
Bus \/ \/
(J=-=>U) ov /\ /\
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4.2.1.4 Status Bus And Signals: -

Relationship between Command, Status Request, and Status Ready strobe
pulses can be either 1 or 2 msec based on the following:

Case # Condition DELTA
1 Command-—--->Command 1 msec .
2 Command-—--->Status Reqg 1 msec
3 Status Regq—-——--- >Command 2 msec
4 Status Regq——--- >Status Reqg 2 msec
5 Status Rdy—----- >Command Not Specified
| <==mmmmm e DELTA —————————————- > |
15 us |<==-=>| 15 usS |<===>|
min | | min | |
Status S5v
Request | | | |
(J-->0) ov | [ rr | |
15 uS |<====>| | <====>] 15 uS
min | | min
| |
Address 5v
Bus \/ \/
(J==>U) ov /\ /\
|
| K====== 500 uS --——- >|<====>| 15 uSs
Status min
Ready ' I |
(U==>7J) | |
15 us |<—===>] | <====>| 15 uSsS
min | | min
Status 5v
Bus \/ \/
(U-=>J) ov /\ /\
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4.2.1.5 Image Data Gate And Syncs: -

Timing relationships at the SXTE-J/SXTE-U interface. A timing skew of
0.5 uS introduced by the SXTE-U electronics system is included.

Frame 5V Py
Gate | |
(U-=>J) 0v__ | |
Line 5V | , |
Sync3 | | l |
(U-->J) 0OV | (envelopes line of "good" data) | |
|
Word 5v | | - L _ - L | |
Sync | | | | | | | | | | | | l 1
(U-->J) 0oV | || | e || || l 1 |
~ |
First active edge
Tfls Twle
| <====>| flmm= |
| <===>| | <===—= > |
Tlws Tlfe
FG = Frame gate
LS3 = Line Sync 3
WS = Word Sync
Symbol Parameter Min. Typ. Max.
Tfls FG to LS3 start interval 8.1 mS 8.1 mS 8 Sec
Tlws LS3 to WS start interval 6.91 us 7.656 uSs 7.91 us
Twle WS to LS3 end interval 3.4 us 39 us 4.4 us
Tlfe LS3 to FG end interval Tl us 746 us 8.1 us
NOTES
1) Word syncs are generated without LS3 for the CCD status data ("first
© line™).
2) There is no WS during Full Frame Flush.
3) Tfls is variable.. The numbers shown 8.1 mS is for no lines summed.

Summing adds 15.2 usec per line.
It will also increase by 15.2 uS times the number of lines with
fast line transfers plus 8.1 mS times the number of lines in the guard
band(flush), prior to the ROI.
4) FG delineates the total frame readout period, including the "first line".
5) First active edge is the word sync edge on which JPL recommends
to read the first word of camera data.
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Image Data Bus And Sync Signals: -

A timing skew of

0.5 uS introduced by the SXTE-U electronics system is included.

| <==———— 7.656 uS nominal (n=1) —-—=—===—- > |
| 15.312 uS nominal (n=2) |
| 30.624 uS nominal (n=4) |
Word 5V
Sync |
(U==>J) ov |<== 3.828 uS nom -->|
| ' |
|[<==>] 1.0 uS max |<==>] 1.0 uS max
| | | |
Image 5V
Data Bus \/ valid data \/
(U-=>J) 0V /\ /\
NOTE :

1. This specification assumes a pixel data rate of 131,072 pixels per

second.

2. Pixel data seen at the SXTE-J interface is one Word Sync cycle behind

data coming from the camera.

This scheme eliminates timing problems
due to skew across the two interfaces.

The total number of Word Sync

pulses seen by SXTE-J is the same as the total number generated by the
CCD camera, but the pixel data seen by SXTE-J for a given Word Sync
pulse is actually generated by the CCD camera on the previous Word

Sync pulse.

4.2.1.7

Summation modes of n=1, 2,
pulses:

Full

# of Row #s 1
# of BLS 25
# of image data 1024

Total 1050%*

* For a full resolution ROI,

Image Data Across CCDE/P - SXTE-U Interface -

and 4 have the following number of Word Sync

Summat ion Mode

Half Quarter
1 1
25 25
512 256
538 282

the first line over the interface will

generate 1052 word syncs when immediately preceded by a fast line

parallel transfer.

2+ _Width of guard band is 0

In practice,
following conditions are met:
1. ROI start row is not -zero,
(zero),

this condition will occur when the

{ 3. ROI start row is not immediately preceded

1 \\v/ y an ROI (for #ROIs>1).
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Summation

| <==—=== >| 7.656 uSec typical

Full | 1 | | | | | | 1 | h
| Lo o >| 15.31 uSec typical

Half | | | | | | | |
| K= m e e e S e e >|] 30.62 uSec typical

Quarter | | | [

LS3

4,2.1.8 Image Data Across SXTE-U - SXTE-J Interface -

X = Invalid
L# = Line number
B_ = BLS number "_"
I_ = Image data number "_"
Full Summation Mode
WS# 1 2 3 4 ... 27 28 29 ..... 1024 ... 1050
X L# Bl B2 ... B25 10 Il1 ..... I996 ... I1022
cal Mode AAAANAAANAAANAANANAANNNAANANANNAAANAANAAANANAANAANAAAANNAN
Obs Mode AANAAAAAANAAAANAANANAAANAANANAAAANAAAANANNANAANAAAN
Out of CCDP ANNANANANAAANAANAANAANANANANAANAANNANAANAANANNNANANANNANANAAANNNANAANAANAANANANAANAAAAANA
Half Summation Mode
WS# 1 2 3 4 ... 27 28 29 ..... 512 ... 538
X L# Bl B2 ... B25 1I0 I1 .e.0. 1484 ... I510
Cal MOde AANANNANAANNANAANNANANNAANANAANANANNNAANANANNAANAANAANAANAANAN
Obs Mode ANAAANANAANANAANANAANANANAANAAAAANAANANAANAN
Out Of CCDP ANANAANANAANAANAAANANAAAANANAAANAANAAAANAANAAANAANNAAANANAANANAAAAAAAAAAA
Quarter Summation Mode
WS# 1 2 3 4 ... 27 28 29 ..... 256 ... 282
X L# B1 B2 ... B25 10 I1 ..... I228 ... 1254
Obs Mode AAANAAAANAANAANAAAANAANAANAANAAAANAAANAANAAANAN
out of CCDP AANANANNANANANANANNANAAANAANAAANAAANAAAAAAANAANANAANAAAAAANAAAAAAA

4.3 SXT Interface Inter-connect Diagram -

The SXT Interface Inter-connect diagram is shown in Figure 4.3-1 [SXT-2E025].



SXTE-U SXTE-J & DP

4 POWER CONTROL 4

| COMMAND ACT (PWR CTL STROBE) I

8 POWER STATUS 8
! HARD RESET I
| SOFT RESET I
8 COMHMAND BUS 8
8 ADDRESS BUS 8

| COMMAND STROBE !
8 STATUS BUS 8
I STATUS REQUEST ]
| STATUS READY [}
8 IMAGE DATA BUS 8
| FRAME GATE |

| LINE SYNCI
| LINE SYNC2
| LINE SYNC3 |

I WORD SYNC I

6 POWER & RETURN

I CODP 2RY RETURN —
I PCY

SXTS

18 HOUSEKEEPING aus———‘_a HOUSEKEEPING
18 HK
HEATER CONTROL
6 HEATER SENSOR 6 HCE
6 HEATER S 6
AD COMNECTOR
2 CCD STIMULUS 2

Flgure 4.3-1 [SXT 2E025] SXT Interface
Interconnect Diagram FM
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4.4 Power Control Block Diagram -
The SXT Power Control Block Diagram is shown in Figure 4.4-1 [SXT-2E024].

Table 4.4-1
SXTE-U Status Signal Description
Status|Relay & Contact (s) Monitored] Voltage Relay Function
|

|
‘ | |
A |Main Power (K1-3) | 5 |1. To uP system
| Secondary Power (K3-A) | |2. To shutter pwr relay K6-A
| | |3. To uP system select relay
| : : K7
|
B |Mailn Power (K2 & K2-2A) | 28 |1. To CCDP pwr relay
| Secondary Power (K4 & K4-3a) | |2. To filter pwr relay K5 &
| | | KS=a '
| | |3. To shutter pwr relay K6
| | |
C |Filter Power (K5 & K5-3) | 28 |1. To system select relay K7
| | |
| Shutter/Aspect Controller | 5 |1. To system select relay K8-A
| Power (K-6A) | |2. To aspect cover controller
| | |
E |Microprocessor Select (K7) | 5 |1. To microprocessor A
| | |
F |Microprocessor Select (K7) | 5 |1. To Microprocessor B
| | |
G |CCD Camera Power | 5 |1. To CCD electronics
I | |
H |TEC Power | 5 |1. To TEC
| | |
NOTE :
1. 0V indicates no voltage present at the point being monitored.

2. 4.3V-5V indicates voltage present at the point being monitored.
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JPL Camera Grounding using Secondary Return

MDM 15-Sep:-88

* Secondary return used
(secondary return NOT tled to SXTE-U loglc ground)

* CCDE/P lIsolated from spacecraft
* CCDH Isolated from SXTS

_ccop CCDE CCDH

M Data m
1 Video [ '

Cam +V Eignal Video Return
Power Gn S 1

d Video Shield

[ —
e

- g 3 %
> 13
- =
) ; é% 3 ; é ‘l
I S O B et %
Spacecraft fr’ Spacecraft
Structure ¥ Structure
SXTE-U ||[s
11
> o
- |
N
Spacecraft
Star Ground
PDU Point

FIGURE 4.4-2 Grounding Scheme 1 for Camera
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Figure 4.4-3 Deleted
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4.5 Interface Connector Pin Assignments -

Interface connector pin assignments are contained in Tables 4.5-1, 4.5-2,
4.5-3, 4.5-4, 4.5-5, and 4.5-6.

Table 4.5-1
Cmd/Status I/0

PROJECT: SOLAR-A DATE: 29 Mar 90
SYSTEM: SXTE-U (PEB) PAGE: 1
HARNESS CONNECTOR: SXTEU-1 (311P10-4P-B-12) (DCM-37P-NMB-K52)
(P101) SXT2EQ01.REV
S/S CONNECTOR: SXTEU-1 (311P409-4S-B-12) (CMD/STATUS I/0)
(J101)
WIRE WIRE OTHER
CONTACT DESCRIPTION GAUGE TYPE END PAGE
1 Status Request Input (STA_REQ) 26 NS DPSX17-11
20 Chassis ground
2 Command Strobe Input (CMD_STR) 26 NS DPSX17-37
21 Chassis ground
3 Address 0 Input (LSB) 26 NS DPSX17-14
22 | 1 | I I | =32
4 I 2 | | I | =13
23 I 3 | I [ | =12
5 | 4 I I | | =31
24 I 5 I | | | =30
6 | 6 | | | | =29
25 Address 7 Input (MSB) 26 NS DPSX17-28
7 Chassis ground
8 Command 0 Input (LSB) 26 NS DPSX17-36
26 | 1 | | I | =35
9 | 2 | | I | -18
27 I 3 | | | | =34
10 I 4 | | I | =17
28 | 5 | | | | =16
11 | 6 I I | | =33
29 Command 7 Input (MSB) 26 | DPSX17-15
30 Chassis ground
1.2 Status Ready (STA_RDY) 26 NS DPSX17-10
31 Status 0 Output (LSB) 26 NS | =9
13 I 1 I I I | -8
32 I 2 [ | I | =7
14 | 3 I I | | -6
33 | 4 | | | | =5
15 | 5 | | | | -4
34 | 6 | I | ] =3
16 Status 7 Output (MSB) 26 NS DPSX17-2
35 Chassis ground
17 Hard Reset Input (HD-RST) 26 S DPSX16-16
36* Shield
18 Soft Reset Input (ST_RST) 26 S DPSX16-17
37* Shield
19

* Shields tied to this end only (receiver end).
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Table 4.5-2

Data I/0
PROJECT: SOLAR-A DATE: 29 Mar 90
SYSTEM: SXTE-U (PEB) PAGE: 2
HARNESS CONNECTOR: SXTEU-2 (311P10-3P-B-12) (DBM-25P-NMB-K52)
(P102) SXT2E001.REV
S/S CONNECTOR: SXTEU-2 (311P409-3S-B-12) (DATA I/0)
(J102)
WIRE WIRE OTHER

CONTACT DESCRIPTION GAUGE TYPE END PAGE

1 Line Sync3 (LS3) (ROI ENVELOPE) 26 S DPSX15-14

14 Chassis ground DPSX15-7 =

2 Word Sync (WS) 26 S DPSX16-18

15 Chassis ground " DPSX16-6 *

3 Frame Gate Output (FG) 26 S DPSX15-15

16 Chassis ground | -8 =

4 Image Data 0 Output (LSB) 26 S [ —2

5 | 1 l l I [ =3

6 | 2 l I | | -4

7 | 3 | 1 | | =5

17 | 4 | I l | -9

18 | 5 | | I | =10

19 | 6 | | | | -11

20 Image Data 7 Output (MSB) 26 S | =12

21 Chassis ground ' DPSX15-1 *

8 NC

9 NC

10 NC

11 NC

12 NC

13 NC

22 NC

23 NC

24 Line Syncl (LS1l) (test only)

25 Line Sync2 (LS2) (test only)

*Shield tied to this end only (receiver end).
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Table 4.5-"
Housekeeping 1/0
PROJECT: SOLAR-A DATE: 29 Mar 90
SYSTEM: SXTS (TELESCOPE) PAGE: 3
HARNESS CONNECTOR: SXTS-6 (311P10-3S-B-12) (DBM-25S-NMB-K52)
(P103) SXT2EQ001.REV
S/S CONNECTOR: SXTS-6 (311P409-3P-B-12) (H/K INTERFACE)
(J103)
WIRE WIRE QOTHER
CONTACT DESCRIPTION GAUGE TYPE END PAGE
1 NC
2 NC
3 sensor 7 Metering Tube Temp 26 TPla HK9-7
4 | 7 Metering Tube Temp | |1b | -8
5 | 9 Aspect Telescope Cell Temp | | 2a | =9
6 | 9 Aspect Telescope Cell Temp | | 2b | —-10
7 | 8 Mirror Assembly Mount Temp | | 3a | =11
8 | 8 Mirror Assembly Mount Temp | | 3b | =12
9 | 6 Aft Support Plate Temp | | 4a | =13
10 | 6 Aft Support Plate Temp | | 4b | =14
11 | 5 FW Housing Temp | | Sa | =15
12 | 5 FW Housing Temp | | 5b | =16
13 | 4 Shutter Mtr Case Temp | | 6a | =17
14 | 4 Shutter Mtr Case Temp | | 6b | -18
15 | 3 TEC Thermal Shunt Temp | | 7a | =20
16 | 3 TEC Thermal Shunt Temp | | 7o | =21
17 | 2 TEC H/J Temp | | 8a | =22
18 | 2 TEC H/J Temp I | 8b | =23
19 | 1 D/H Chassis Temp | | 9a | =24
20 | 1 D/H Chassis Temp | | 9b HK9-25
21 | 10 Heater Control | |10a HCE1-29
22 | 10 Heater Control | |10b HCE1l-11
23 Lead 1 to Heater | |1la HCE2-26
24 Lead 2 to Heater 26 TP1llb HCE2-27

25 NC
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Table 4.5-4
Power and Command Input

PROJECT : SOLAR-A DATE: 29 Mar 90
SYSTEM: SXTE-U (PDU) ‘ PAGE: 4
HARNESS CONNECTOR: SXTEU-3 (311P10-4S-B-12) (DCM—-37S-NMB-K52)
(P105) SXT2EQ0Q1.REV
S/S CONNECTOR: SXTEU-3 (311P409-4P-B-12) (PWR & CMD INPUT)
(J105)
WIRE WIRE OTHER
CONTACT DESCRIPTION GAUGE TYPE END PAGE
1 5V Input 20 TPla DIST6-13
2 5V Return 20 TP1lb DIST8=-22
3 15V Input 22  TP2a DIST12-10
4 15V Return | TP2b DIST12-28
5 28V Input | TP3a DIST10-18
6 28V Return | TP3b DIST10-36
7 CCDP Secondary Return 22 NS (?)
8 NC
20 Chassis ground
9 Command Input Bit 0 (LSB) 26 NS DPSX16-25
10 | 1 | | | =24
11 | 2 | | | =23
12 Command Input Bit 3 (MSB) | [ | =22
13 Command Act 26 NS DPSX16-21
14 Chassis ground
15 NC
16 NC
17 NC
18 Status G CCD Camera Relay Monitor 26 NS DPSX16-9
19 Status H CCD TEC Relay Monitor | | | -8
21 Status A | | | =15
22 Status B | | | =14
23 Status C | | | =13
24 Status D | | | =12
25 Status E | | | =11
26 Status F 26 NS DPSX16-10
27 NC
28 Chassis ground
29 CCD Stimulus 26 NS MD1-1
30 CCD Stimulus 26 NS MD1-2
31 Chassis ground
32 NC
33 NC
34 NC
35 NC
36 NC
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Table 4.5-5
Focal Plane Group Heater

PROJECT: SOLAR-A DATE: 29 Mar 90
SYSTEM: SXTS (FILTER WHEEL ASSEMBLY) PAGE: 41
HARNESS CONNECTOR: SXTS-10 (311P10-1S-B-12) (DEM-9S-NMB-K52)
(P148) SXT2EQ001.REV
S/S CONNECTOR: SXTS-10 (311P409-1P-B-12) (FPG HEATER)
(J148)
WIRE WIRE OTHER
CONTACT DESCRIPTION GAUGE TYPE END PAGE
1 FPG Heater Sensor 26 TPla HCE1-9
2 FPG Heater Sensor RTN | TP1lb HCE1l-27
3 FPG Heater (+) | TP2a HCE2-24
4 FPG Heater (-) 26 TP2b HCE2-32
5 *Blank*
6 *Blank*
7 *Blank*
8 *Blank*
9 *Blank*

Table 4.5-6
Objective Group Heater

PROJECT: SOLAR-A DATE: 29 Mar 90
SYSTEM: SXTS (OBJECTIVE GROUP) PAGE: 42
HARNESS CONNECTOR: SXTS-11 (311P10-1S-B-12) (DEM-9S-NMB-K52)
(P149) SXT2E001.REV
S/S CONNECTOR: SXTS-11 (311P409-1P-B-12) (OBJECTIVE<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>