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Integral, cmidirectional flux, Je (EEe) (el/(cmzmsec))
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AUTO-RANGE, PEPFORMANCE CHARACTERISTICS (CONT)
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to='% 12‘“
Preamp In (A) Preamp In (A)
UTP
= LIP + E
5 i 10 LYP = UTP - Hu
Hu = 1C HL
Min HL = 1.4 e, where e, = Ims noise = vthr
. v =
Min o 0.6V thr = .04V
Choose Hy = .09V B o oy

Required UTP = 4.3V
Then LIP = ,43 - €09 -

i
(5]
I~
<

With Post Amp offsz
UTP = 4.0V = 965 F.3.
LTP = .84V = 177 F.5.

Hysterisis unchanged.
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Table 3. 8

Summary of Ion Chamber Calibration Results

XRS 3.1.1-5

Chamber A (0.5~3J\) Chamber B {1_8ﬁ)
lon Normalization Corrected Response Normalization Corrected Response
Chamber Factor, to flat spectrum, Factor, to flat spectrum,
# B G 4(0-5-3)(A-m% W) B, Taf(l-8)(A-m2/ W)
-5 -6
W2336% 1.030 1.821 x 10—5 1. 035 4.86 x 10-6
w2337 1. 044 1.843 x 10_5 1. 043 422 X ig__6
w2338 1,068 1.903 x 10 1. 056 5. X .
w2339 1.059 1.868 x 10"_‘2 1.008 4.96 x 1077
W2340 1. 056 1.879 x 10 1. 091 5.42 x 10
Average=1. 051 average =], 047

*W 2336 is the Engincering Model ion chamber, Results listed
are for the 9/78 calibration.

Table 3,9

Estimated Uncertainties in Ion Chamber Calibrations

All uncertainties in %; 3¢ uncertainties listed

Uncertainly Source Chamber A Chamber B
I N

NBS Calibration 1.8

Fe-55 half life effect 1.4

Transfer of Fe-55 calibration 6.3

Fe-55 source contribution 6.7 6.7 6.7

Shadow correction uncertainty 0.5 2.9

1/ correction uncertainty 3.0 5.4

Measm:ement 30 (1 }/\/6 1.5 5.3

Electrometer calibration 4, 0 4,0

Total 3¢ uncertainty 8. 5% 11.2%

Total lo uncertainty 2. 8% 3. 7%




Table 4.1
Results of Initial Leak Tests on lon Chambers
Date Normalized Response for Chambers AfB* o
(1no/ day/y) W2336F  W2337  W2338  W2339  W2340 ;"f
Eng. Model Chamber -
6/28-30/78 0. 99/0. 96 2
2 weeks vacuum, 7/12/78 0, 99/0. 97
I week vacuum, 7/20/78 1.00/0.98
EM tests, 9/19/78 1.05/1.08
Flight unit chambers :
8/25-28/178 1.07/1.02 1.06/1.10 1.02/1.05 1,04/0.99
3 weeks vacuum, 9/19-21/78 1.07/1.05 1.07/1.10 1.06/1.03 1.05/1.02
*A chamber normalization = 4.0x] U‘lZA/mCi, B chamber normalization =
8.0x10-13A/mci.
TEngineering Model ion chamber.
Table 4.1
Rosults of Inmitial Leak Tests on Ion Chambers
Response ratio to 1/16/84 date for Fe—55 sources
#1151, #5471, and #5778, averages for chambers A/B
Pate
mofday/veax)} ¥2336* B-1652 B-16353 B-1654 Bz1655
2/6-13/84 1.00/1,01 1.01/0.99 1.00/0.99 1.00/1.00 1.,01/1,01
9/19/78 0.96/1-01 )
7/20/78 -0.92/0,.95-
7/12/78 70.91/0.94
6/30/78 0.9%1/0.93
°Engineoring model ion chambezr., Most of the pre—1984 data are for
Fe-55 source #331,
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Table 2.1

Magnetic Field Properties of the Panametrics

o
1
and Keithley Engineering Model Magnet Assemblies «
o
Panametrics EM Keithley EM 9
* Magnet Assembly Magnet Assembly >4
(fields in G) {fields in G)

Distance along telescope
axig from magnet pole Centerline Average over Centerline Average over

axis (in/cm) Value 21 /4 inchs Value x 1/4inch*
-3.0/-1.62 12 8 68 60
-2.5/-6, 35 26 17 101 88
-2.0/-5.08 58 37 152 133
-1.5/-3, 81 135 84 232 208
~-1,0/-2.54 312 310 346 346
-0.5/-1. 27 628 : 656 475 480
0.0/0. 00 826 888 539 551
+0.5/+41, 27 628 656 475 480
+1. 0/+2. 54 312 310 346 346
+1.5/+3. 81 135 84 232 208

Shielding effectiveness for
-1,75to+1.75 inches(kG-cm) 3.78 3.79 3,36 3.33

*Average is over * 1 inch for +1.5, -2.0, -2.5, and -3.0 inches.,




Table 3,1
Calculated Displacements and Bending Angles for Electrons

in the Engincering Model Mapnet Assemblies =
%)
Listed are displacement (cm)/bending angle (deg) for o g
Panametrics EM Keithley EM )
Electron £g
Energy From baffles to From baffles to #4
{(MeV) In baffles ion chamber In baffles ion chamber
0.5 0.05/2.4 — 0.22/8.1 S
1.0 0.03/1.5 4,80/53 0.14/4.9 3.80/45
1.5 0.02/1.1 2.95/36 0.10/3.6 2.51/31
2.0 . 0.02/0.9 2.21/28 ' 0.08/2.9 1.92/24
2.5 " 0.02/0.7 1.79/23 0.07/2.4 1.56/20
3.0 0.01/0, 6 1.51/19 0.06/2. 0 1.32/17
4.0 0.01/0.5 1.15/15 0.04/1.6 1.02/13
5,0 0.01/0.4 0.93712 0.04/1, 3 -.83/11
.10, 0 0.00/0, 2 0.48/6 0.02/0.7 0,43/6

*For this energy the electrons bend 900 before reaching the ion chamber,

Table 3.7
Measured Ion Chamber Responses to Sr-Y-90 and
Ru-Rh-106 Beta Sources

Chamber A Chamber B
Measured (Mcasurc:d Measured (Mcasured
Condition Current{A) Calculated) Current{A) Calculated)
Ne magnets '
Panametrics) (Sr-¥-90  7,03x10°10 ¢ ¢, k10710 g gy
EM ."”Rth-IOG 1.99x10°10 0. 46 "8.07x10711 0.69
Keithley ;J{f\r-‘{-‘)o 7.51x10-10 g ¢ 3.46x10°10 g
EM .« JIRu-Rb-106 2, 14x10-10 0, 50 8. 68x10-11 0. 74
Magnets o |
Panametric [Sr-Y-90 7.27x10~11 12,2 4, 05%x10-11 0. 70
©EM 5]Ru-Rh-106 2.96x10-11 0. 89 1. 67x10-11 0. 20
Keithley }Er-Y-‘JO 6, 97x10"11 3.92 5, 20x10~11 0. 44
~ EM

u-Rh-106 3, 02x10-11 0,54 2.31x10-11 0. 21




XRS5 3.3-5

Table 3.8

Comparison of Panametrics EM and Keithley EM
Electron Shielding Effectiveness

Panametrics EM Keithley EM
Response Ratio Response Ratio (Panametrics Ratio
Condition {(Mags/no mags) {(Mags/no mags) Keithley Ratio )
Chamber A . |
Sr-Y-90 0.013 0.093 1.11
« Ru-Rh-106 0,149 0.141 _ 1,06
Chamber B
 Sr-Y-90 0.128 0.150 0. 85
Ru-Rh-106 0.207 - 0. 266 _ 0,78
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PANA~GOESX~RR2 Rev.

Table 2.1

GOES XRS_SUBSYSTEM - ITEMS

Description
Preamplifier Input Board
Preamplifier Sideboard "A"
Preamplifier Sideboard "B"
Post, Null and WB Amplifiers
Auot Range Logic
Timing Logic
In-Flight Calibrator (IFC)
DC/DC Converter, Mother Board
DC/DC Converter, Daughter Board
XRS Telescope Assembly

DPU Assembly

Page 5 of 49
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Iable 2.2

Apsumptions - General

XRS 3.4.1-3

1) The case tempersature of all components is equal to the
maximum specified ambient operating temperature (+359C).

2) The power or current rating of components is derated for
+359C ambient, where applicable (some components are rated
up to 70°C ambient). For integrated circuits, transistors
and diodes the specified 83 ., was used.

3) Actual junction temperatures are calculated for +350C ambient
using worst case device power dissipation and 8y-4.

4) Command and control signal pulses from the spacecraft or
from subsystem circuits are treated as d.c. levels of the
max "I" or "0" state of that signal pulse, whichever results
in a worst case analysis of a particular parameter.

]

5) For Set At Test (SAT) components the typical value according
to schematic is used, except if the range of possible SAT
values may require parts of different ratings (capacitors,
for example).

Xable 2.3

Additional Assumptions - Preamplifier Input Board {Item 1)

1) Quiescent operating conditions - derated parameters not
appreciably affected by signal levels due to low duty cycle
(= 10%) and low output loading.

2) Relays (RY201, 301) are energized once per minute - actual
duty cycle is much less.

Table 2.4

Addition#l Assumptions ~ Preamplifier Sideboards "A" & "Bp"
(Item 2 and 3)

1) Quiescent operating conditions - derated parameters not
appreciably affected by signal levels due to low duty cycle
(®10%Z) and low output loading.




1)

2)

3)

1)

2)

1)

2)

3)

PANA-GOESX-RR2 Rev. =
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Table 2.5

Additional Assumptions - Post, Null and WB Amplifiers
(Item 4)

Maximum input and output signal range conditions for Post
and Null amplifiers and associated components.

Quiescent operating conditions for WB amplifier ~ derated
parameters not appreciably affected by signal levels due
to low duty cycle (®10%) and low output loading.

FET switches considered ON or OFF in accordance with internally

generated timing sigrals.

Iable 2.6

Additional Assumptions - Auto Range Logic (Item 5)

Analog inputs of threshold discriminators are considered
at max high or low d.c. level, whichever results in worst
case analysis.

Quiescent operating conditions for all C-MOS IC”s ~ max. input
frequency is < 2 HZ and therefore does not contribute to
power consumption. :

Table 2.7

Additional Assumptions - Timing Logic (Item 6)

Quiescent operating conditions for all IC“s (C-MOS) except
as noted in 2) below ~ maximum input frequency is < 2 Hz
and therefore does not contribute to power consumption.

3.4 kHz input frequency for IC 1, IC 2 and IC 10 - this
is 3pee1fled clock frequency from spacecraft

Input t, and tf < 100 ns at f = 1 kHz for IC 3, 9 and 11
- dynamic power depends on t,, tf and f. Actual £ = 1.7
kHz for 1/6 of IC 3 and < 1 kHz for remaining IC’s.

XRS 3.4.1-4




1)

1)

2)

3)

1)

2)
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Table 2.8

Additional Assumptions -~ In-Flight Calibrator (Item 7)

Worst case, continuous "On" conditions for all IC“s, transistors
and diodes - actual conditions are max 13% duty cycle pulses
or ramp signals.

Table 2
Additional Assumptions - DC/DC Converter, Mother Board
(Item 8)

Worest case steady state buss voltage is 30 V including
ripple.

The 0 to 40 V busgs transient is used to calculate the voltage
stress ratio of all components directly or indirectly affected
by that 'tramsient, The actual power stress is not affected
by the 100 us transient, since thermal time constants of
components are much larger. The X-Ray ON/OFF relay circuit
is not affected by the transient since the relay supply
voltage is derived from LP filter.

The pass transistors (Ql10l, 1106) in the comstant current
regulator and zener dicode (Dl114) are heat sunk to the
DPU chassis. The junction temperatures of the transistors
are calculated using ®3.0, assuming a case temperature
of +35°C., The junction temperature of the zener is calculated

using ©3.p (no data for 6j.¢ available) resulting in an
overestimate of junction temperature.

Table 2.10

Additional Assumptions -~ DC/DC Converter, Daughter Board

(Item 9)

Supply and input voltages, as well as output currents,
are within limits per test procedure PANA-RTP-13.

No transients are present - voltage and current preregulated
on mother board.

XRS5 3.4.1-5
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Table 3.1

0
Deviations From HAC Derating Policy For —
Subcontractors No., 303 <«
=
Item- Reference 2
Number Desjgnation Deviation <
2 €203, €208 Voltage stress ratic < .25
3 €303, c308 Voltage stress ratio < .25
4 C6l4, C615, C616 Votlage stress ratio < .25
C714, €715, €716 and Series Resistance < 3 ohms/V
4 C406, Cc506 Voltage stress raito < .25
c601, €701
5 ¢812, c814 Voltage stress ratio < .25
. and Series Resistance < 3 ohms/V
6 cl, C2 Voltage stress ratio < .25
7 cilo008, cl0l0 Voltage stress ratio < .25
and Series Resistance < 3 ohms/V
7 c1009 Voltage stress ratio < .25
8 clio2 Voltage stress ratio < .25
8 Cl109 * Voltage stress ratio < .25
and Series Resistance < 3 ohms/V
8 €1110, Ccl11l1 Series Resistance < 3 ohms/V
8 Ql108&, Qll1l09 Voltage stress raioc » .71
9 Clll4, Ccll5, c117 Voltage stress ratio < .25
and Series Resistance < 3 ohms/V
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Sub Unit

Identification

PARA-GOESX~RR3

Table 3.1

Rev. A
Page 1B of 52

XRS Sub Unit Catastrophic Failure Effects

Primary Elements

Telescope -1

bru

-10

-11

-12

Short Sunm Ion Chamber
and Electrometer

Long 5un Ion Chamber
and Electrometer

Telescope AF Filters
and Connector Pins
common to both Channels

Telescope Thermistor

Short Sun Null and
Buffer Amplifiers

Bhort Sun Post Amp.,
Attenuator and Analog
Gates

Short S5umn WB Amp

Long Sum Null and
Buffer Amplifiers

Long Sun Post Amp.,
Attenuator and Analog
Gates

Long Sun WB Amp

Short Sun Auto Range
Comparatorse, Digital
Logic and Drivers

Long Sun Auto Range
Comparators, Digital
Logic and Drivers

Fajlure Effects

Loss of Shert Sun X-Ray,
WB and Background
Data

Loss of Long Sun X-Ray,
WB and Background Data

Loss of Short and Long
Sun X-Ray, WB and
Background Data

Lose of Telescope
Temperature Monitor

Loss of Short Sun
Background, X-Ray and
WB Data

Loss of Short Sun
X-Ray and WB Dats

Loss of Long Sun WB
Data

Loss of Long Sun
Background, X-Ray
and WB Data

Loss of Long 8un
X-Ray and WB Data

Loss of Long Sun
WB .Data

Less of Short Sun
X-Ray and WB Data.
Loss of Bhort Sun
Range status monitor

Loss of Long Sun
X-Ray and WB Data.
Loss of Long Sun
Range status monitor

XRS 3.4.2-9
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Table 3.1 (continued) o
XRS_Sub Unit Catastrophic Failure Effects %
Sub Unit
Identification Primary Elements Failure Effects
-13 Auto Range, Common Loss of Short and Long
Connector Pins Sun X-Ray and WB Data.

Loss of Short and Long
Sun Range status monitor

~14 Timing Digital Logic Loss of Bhort amnd
and Drivers Long Sumn X-Ray and

Range Status Monitors.

Loss of In-Flight

Calibration Capability

of both channels

(Short and Lomng Sun).

CAL Status and Ref.

Voltage not affected

-15 In~Flight Calibration Lose of In-Flight
Calibration Capability
0f both channels
(Short and Long Sun),
Ref. Voltage and
CAL status monitors,
S5hort and Long Sun
X-Ray, WB and Background
Data not affected
in Data Mode.

-16 DC/DC Converter Loss of all data
and Monitor Outputs

-17 DPU Thermistor Loss of DPU Temperature
Meonitor
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Preamplifier Housing
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Page 7 of 35 Rev -

Ground Plane, Copper Clad

. 031 Mg =.020 Al . 031 Glass Epoxy = .024 Al
. 003 Cu = ,010 Al
‘?’
«
=
R 8
« .
o 0
<+ =+ Ion Chamber
©lInput Bd., .062Glass Epoxy=, 04841° — Housing
] T % S -
3 T . 062 Mg = .040 Al
: :
] 4 . [
n g ; w
E i {lon Chamber ;/ Fr?
G ¢ % % U =+ X
o # L ]
0 . g 0
c:: 1 [Lead Shield |1} <
o 4]-0628s = 4 <
) / L1178 ALl [ L
= 1. 062 Pb = -
i | . 259 Al 1 |
Collimator, .250 Mg = .160 Al
u 3
Note: Glass Epoxy, o = 2.1 g/cm
i
- Y

Figure 2.1 Diagram of Telescope P. C,

Board Shielding in

X and Y Axis by Box Walls and other Structural Materials
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+ Z
Ground Plane, Copper Clad
Preamplifier Housing ‘ - 031 Glass Epoxy =, 024 Al :Q
. 031 Mg =,020 Al . 003 Cu =.010 Al -
R
L A i
{ / 1
/M Input <
e
E Board H
g o
fis) 411
.8 o
o e
0 w0
[ \\ 1
L P 5 j
Preamplifier Housing — Ground Plane, Copper Clad
. 031 Mg =, 020 Al . 031 Glass Epoxy =.,024 Al
. 003 Cu =.,010 Al
- Z

3
Note: Glass Epoxy, 0 = 2.1 g/cm

Figur'e 2.2 Diagram of Telescope P. C, Board Shielding
in Z Axis by Box Walls and Ground Plane
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DPU Connector Cover ——j P.C. Board Connector Bracket‘
. 031 Mg = ,020 Al . 062 Mg = ,040 Al

3

-

— L X _______“M‘______‘l i -3:

/ oy

{ ' ] 3

DPU Sidewall U DPU Sidewall
46 Mg = . 029 A1 \ /77046 Mg = . 029 Al
N 4
7
DPU
_ oy Printed Circuit L X
Boards
/.4(
] " £ Pl
v 4 5
DPU Cover ; DC/DC Converter box
. 031 Mg =.,020 Al v . 031 Mg =.020 Al
Use on converter p.c. boards
only,
Figure 2.3 Diagram of DPU P. C. Board Shielding in
X and Y Axis by Box Walls and Structural Material
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+ Z

DPU Top Cover
. 031 Mg =.020 Al

[ - - J
v R
Auto-Range, , 062 Glass Epoxy =.048 Al =27
; T 1 @
O Y O ﬁ <5
M 'O
b8
Post-~-Null-WB, . 062 Glass Epoxy =. 048 Al % §|
B 54
U °0 g g
_ : g @z
™ s R
[ [ Sa g
o N o NN @ SHEE
IFC, . 062 Glass Epoxy = .048 Al e s
N g
— < dn
L ) [ @ " ZNI§
Qg
’ Timing, . 062 Glass Epoxy = . 048 Al ’ . © oo
| R
c g g *
ST [_34 g ‘-E %ﬂ
o U .
+ O
Q Qo Ll . o 88
o ot o
DC/DC Daughter . 062 Glass Iipoxy=. 048 All 5 8 b g
, .
1 — N
o Lo ol )
1)}
DC/DC Mother . 062 Glass Epoxy=, 048 Al >
| 5]
s Z
[ N |
DC/DC Converter Housing \*—"— DPU Base plate
-~ 031 Mg = ,020 Al . 031 Mg =.020 Al

Figure 2.4 Diagram of DPU P, C. Board Shielding in
Z Axis by Box Walls and Structural Material
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GOES XRS Range Data Summary - as of May 1986

(&)

A Chennel (1/2 - 3 A9, Short) - Flux Ratios

B (=)

G4
Range G-2

R4 0.85 0.87 1.13 0.94
R3 0.88 1.14 0.85 0.98
R2 ~1.00 1.04 0.88
R1 ~0.98 1.04 0.88

B Channel (1-8 AO, Long) - Flux Ratios

&) 8 & B @
R4 1,07 1.16 1.10 - 1.01
R3 C1.07 1.00 1.15 1.02
R2 1.12 1,02 1.16
R1 1.09 1.16
Flux ratios at range switches - A channel
Range Ratio SMs-1 SM5-2 G=-2 G-3 G-4
R4/R3 1.06 0.90 0.99 0.87 0.99
R3/R2 (~1) 1.0 0.95 0.86 0.95
R2/R1 (~1) 0.89 1.00 0.80 1.00
Flux ratios at range switches - B channel
Range Ratio SMS-1 SM5-2 G~2 G-3 By G-4
R4/ R3 1.08 0.95 0.99 1.07 1.01
R3/R3 0.90 0.93 0.98 1.21 0.92
R2Z/R1 {(~1) 0.94 0.97 1.02

=)

0.94

1.01

E

XRS 3.5-4
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