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Select MATH e

Select Next

Select Intgrt:  Note the display changes to present an integrated value of the current waveform.
Select X;

Move the X marker to the maximum right of the display. - The Y value is indicative of the

integrated current value over the entire 8 second period. Plot this waveform and attach a hard copy

of the scan to TDS 5.

Multiply the maximum Y value by the current/ div as selected on the current amplifier, then divide by 8
seconds to acquire an average current/ second value. As an example: if the current amplifier is set up to

- display 200 ma/ 10 mv per division, and the maximum Y value = 32.4 mv:

[32.4mv x (200ma/ 10mv)]/ 8 sec = 81ma/ sec

Enter this value on TDS §

Compute the operating peak and average power in watts from the measured values in steps 16 and 17
above. Record the computed values on TDS 5. Compute Noisy Bus current during the integrrate/hold,
dumpt (/H, D) time period (Refer to Figure 15-A). Record the data on TDS 5.

With the multimeter, adjust the external power supply PS1 to 29+0.10vdc as measured between J1-5 (high)
and J1-7 (low). Record this voltage on TDS 5.

Repeat steps 13 through 18.

With the multimeter, adjust the external power supply PS1 to 31+0.10vdc as measured between J1-5 (high)
and J1-7 (ow). Record this voltage on TDS 5.

Repeat steps 13 through 18.

27



AE-26156/9
18 June 1998

CAP TIM REC
- JALNIPEGLES S L
¢ b st

m

1 v
A I 1" !' - s |
N A A A R S S I A S T
;s!séézf;! RERRRRE AR EREE .
f'3=i*“§!’!’-§‘fgi{ Ty byt Yy n lF
ST U0 0 N N S T T N A : o
sest L e
SEEEEEEEERE RS TR N L S
_:1’1|§ ;lzvi'Ji’,ll, ,;,' 1_& '
\ ! ! i i_ ) . i ': | ;
ot : v ‘ oL - ‘! ' :
IR R RN b » i P IR
ot St Lo P . ) A ‘
AT LTI TS T s T T R T . Uy
:J&MFP?JFHFPFFHFP?“Phwwh}"““}"fw”ﬁkr’ L_- L__J }-._.,‘4}_ Place Marker
t (I . i
-1 ) : i . : 4T
4.0 L T L. L i . i

: - A G + Difference between

Fxcd ¥ C.O Sec 8.5 Marker and zero =
Noisy bus current
during I/H&D period.

Figure 15-A. Typical Noisy Power Bus Current

X=7_. 76856 Sac
Ya=33. 7396mV

M: CAP TIM REC
70. S : N
m

L. O

P
s WIS

e = . 18 - .

=] B
sk ; .

[ 3 o I G, | O S o . .

Yy C. O Sec 8.

o

Figure 15. Typical Noisy Power Bus Integration

28



O S . AE-26156/9
Ve 18 June 1998

3.3.3.2.2 Noisy power bus turn on transient test. The Noisy Power Bus turn on transient shall be verified at +31 volts as
follows:

1. The setup should be intact from paragraph 3.3.3.2.1 testing
2. Verify the external power supply (PS1) is adjusted to 31+.1vdc, make a.ppropriate adjustments, and the unit
is in WARM CAL position.
3. Configure the Dynamic Signal Analyzer (DSA) as follows:
Select MEAS MODE

Select Time Capture
Select Capture Select
Select Capture Length; Enter 80.0, Select msec
Select FREQ
Select Freq Span; Enter 100.0; Select KHz
Select E SMPL Off
Select Time Length; Enter 8.0; Select msec
Select SELECT MEAS
Select Power Spec
Select CH1I Active
Select WINDOW
Select Hann
Select SOURCE
Select Source Off
Select AVG
Select Avg Off
Select Tim Av Off
Select RANGE
Select Chan 1 Range; Enter 1; Select V
Select INPUT COUPLE
Select CH1 DC
Select CH 1 Ground
Select INPUT TRIG
Select Trig Level; Enter 100; Select mv
Select Arm AU
Select Chan I Input
Select Slope +
Select TRIG DELAY
Enter 0.0; Select Sec
Select COORD
Select Real
Select VIEW INPUT
Select Time Buff
Select SCALE
Select X Fixd Scale; Enter 0.0, 80.0; Select msec
Select Y Fixd Scale; Enter 0, 640.0; Select mv
Select UNITS
Select Hz (sec)

-NOTE- *
Prior to collecting any current data, the current meter and DSA have to be
“zeroed out”; zero current reference has to be established on the DSA. Follow
this interim procedure to zero reference the current meter and DSA.
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a) Remove the current probe from the circuit and close the probe. Place the probe in a magnetic
benign location.

b) Depress “Start Capture” on the DSA.

c) With the “capture in process”, adjust the “output DC level” contro! on the current amplifier to
indicate zero current on the DSA.

d) Position the current probe to its original location in accordance with Figure 8.
Adjust PS2 for +28vdc.

Start the DSA signal capture by depressing “Start Capture”; wait for the DSA message “waiting for trigger”
before proceeding.

On the Relay Board, turn the switch ON and obtain a record of the Noisy Bus Turn on current waveform.
On the Relay Board, tumn the switch OFF. Adjust the display time base and voltage sensitivity to allow for
adequate current and pulse duration measurements. Plot the obtained waveform and attach a hard copy of
the scan to TDS 6. A representative Noisy Bus Turn-on is shown in Figures 16-A and 16-B.

Measure the Turn On pulse width; record this value in TDS 6.
Compute the peak current as follows:

Multiply the maximum Y value by the current/ div as selected on the current amplifier. As an example: if
the current amplifier is set up to display 200 ma/ 10 mv per division, and the maximum Y value = 276mv:

276mv x (200ma/ 10mv) = 5520ma = 5.52 amps
Record this value on TDS 6.
The 1st derivative of the current waveform must be calculated. Compute the dI/dT as follows:
The most probable location of the greatest current demand is during the first positive transition after voltage
application. If this is the case, expand that segment of the display and measure the greatest voltage
transition in the smallest time transition. The change in voltage times the current/ div as selected on the

current amplifier produces the change in current. Next divide this change in current by the change in time
(in microseconds). This value is dI/dT. Example:

Change involtage .............cooovvuiineieennnnnnn... 144 mv
Change in time (microseconds) ........................ 195 us
Current/ div on currentamp ............................. 200ma/ 10mv

144mv x (200ma/ 10mv)/ 19.5 us = 147.7ma per us
Record the computed value on TDS 6.

With the multimeter, adjust the external power supply PS1 to 29+0.10vdc as measured between J 1-5 (high)
and J1-7 (low).

Repeat steps 3 through 10.

With the multimeter, adjust the external power supply PS1 to 27+0.10vdc as measured between J1-5 (high)
and J1-7 (low).
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14. Repeat steps 3 through 10.

15. Turn the STE power supply panel Q/ pulse switch OFF (refer to Figure 3).
16. Turn the STE power supply panel main power switch OFF (refer to Figure 3).

3.3.3.3 Survival heater power bus interface tests. The operational characteristics of the redundant survival buses A and B
shall be verified during ambient thermal cycle testing using test procedure AE-26151/9. For final CPT attach data sheet from
Survival Heater Test to this data package. : ’ -

3.3.4 Passive analog interface test. This test provides the verification of the passive analog telemetry requirements found in
the following documents:

UIID None

GIRD Sections 4.5.2, 4.5.3, and 6.3
POS Section 4.6.3.6 (8)

ICD Sections 4.5 and 6.3

Passive analog telemetry signals are output from the unit through the spacecraft interface connector J2. To verify these
signals, perform the following procedures:

1. The unit should be configured as shown in Figure 12 if performing an LPT or Figure 14 if performing a
CPT. Turn the STE main power switch on (computer should be on, STE power panel should be off). From
the Al directory and at the “$” prompt, enter the command to the STE “RUN E1”. The EOS/AMSU-Al
software program should be running as evidenced by the STE screen shown in Figure 9.

2. Enter the STE command “{ 2] MONITOR ONLY™. The screen should now be as shown in Figure 10.

3. Enter the STE command “[ 12 ] UNPOWERED THERMISTORS”. The screen should now be as shown in
Figure 17.

4. The thermistor data should update every 8 seconds. Enter STE command “[2]1” to print the screen. Enter

the data on TDS 7 and attach the printout to TDS 7.
3.3.5 Command and data handling bus interface test

3.35.1 Formal qualification test of the EOS/AMSU-A1 firmware (protoflight model 1* CPT only. On 3/21/97, an initial
Formal Qualification Test (FQT) of the EOS AMSU-A firmware was conducted using Test Procedure AE-26600 (CDRL
415). The results of that test were documented in Report 10974 (CDRL 217). As stated in that report, a final FQT would be
performed as a part of the initial instrument CPT for the EOS protoflight models Al and A2 to validate the firmware
requirements (Report 10458, CDRL 306-2b) which could not be validated during the initial FQT. The purpose of this test is
to perform that validation by repeating Test Procedure AE-26600 and conducting additional system level testing with the unit
connected to the Special Test Equipment (STE). At the conclusion of paragraph 3.3.5 testing, the firmware will be validated.
Perform Test Procedure AE-26600 with the following clarifications:

1. Paragraph 4.1, Load bonded Software - the last half of the paragraph beginning with “The tape labeled N7
..." to the end of the paragraph should be ignored because the unit configuration uses flight CCAs.

2 Paragraph 4.2, Configure the test environment - replace this paragraph with the instructions provided in
paragraph 3.3.5.2 steps 1 through 9 of this procedure.

3 Paragraph 4.4.4, C through L. These are replaced by section 3.3.5.3 of this procedure.
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EOS Al-XX OB.A1]El 29-SEP-97 14:44:25 SCAN NUMBER
[5] SCEENCEDATA  ELEMENT 0000
[6] CONTROL/STATUS ELEMENT 00
[7] ENGINEERING ELEMENT 00
| UNPOWERED THERMISTORS
NO DATA TEMP C
1 Al-1 SCAN MOTOR TEMPERATURE 23.50
2 A1-2 SCAN MOTOR TEMPERATURE 23.40
3 Al-1 RF SHELF TEMPERATURE #1 20.00
4 Al-2 RF SHELF TEMPERATURE #1 19.90
5 Al-1 WARM LOAD TEMPERATURE 20.30
6 Al-2 WARM LOAD TEMPERATURE 20.50
7 Al-1 RF SHELF TEMPERATURE #2 20.05
8 Al-2 RF SHELF TEMPERATURE #2 19.95
POWER ON CHECKSUM IN CALC SA28 SA29
SCREEN ONLY [2] PRINT [3] FULL [ 1] RETURN
SELECT BUTTON

Figure 17. EOS/AMSU-A1 STE Unpowered Thermistors Screen

3.3.5.2 Instrument commanding test. This test provides the verification of the instrument commanding capability. Each of
the commands shown in Table III with the exception of [ 21 ] GSE Modes will be sent to the unit and verified that it was
received and carried out by the unit. GSE Modes will be verified during test point interface testing (paragraph 3.3.6).
Perform the following procedures.

1.

2.

Configure the unit as shown in Figure 12. If the unit is already configured, skip to step 7.

Connect a 25 pin breakout box to J1 of the instrument. Connect a 37 pin breakout box to J4 of the
instrument. '

Connect the STE to the instrument using the following STE interface cables:

a. STE interface cable J1 (1356648-1)
b. STE interface cable J2 (1356648-2)
c. STE interface cable J3 (1356648-3)

Connect STE interface cable J1 from EOS J1 found on the STE power panel shown in Figure 4 to the
remaining end of the 25 pin breakout box connected to J1 on the unit.
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Table IIl. EOS/AMSU-A1 Instrument Commands

STE Command STE Command Instrument Status

Screen Number
[9] Scanner Al-1 Power ON/ OFF
[10] Scanner A1-2 Power ON/OFF
[11] Antenna Full Scan Mode YES/NO
[12] Antenna Warm Cal Mode YES/NO
[13] Antenna Cold Cal Mode YES/NO
[14] Antenna Nadir Mode YES /NO
[15] PLO Power PLO #1/PLO#2
[16] Cold Cal Position 1 YES/NO
[17] Cold Cal Position 2 YES/NO
[18] Cold Cal Position 3 YES/NO
[19] Cold Cal Position 4 YES/NO
[20] Reset C&DH Processor Resets1553 firmware
[21] GSE Modes YES/NO

Connect STE interface cable J2 from EOS J2 found on the STE test panel shown in Figure S to J2 on the
unit.

Connect STE interface cable J3 from EOS A&B J1 found on the STE interface panel shown in Figure 6 to
J3 on the unit.

Turn the STE MAIN POWER switch on (refer to Figures 2 and 3 (computer should be on, STE power
panel should be off)). From the Al directory and at the “$” prompt, enter the command to the STE “RUN
E1”. The EOS/AMSU-A1 software program should be running as evidenced by the STE screen shown in

Figure 9.

Turn the STE power supply panel Q/MAIN switch on (refer to Figure 3). With a multimeter, adjust the
Quiet Bus voltage at the breakout box to 29 + 0.10 volts (between J1-1 and J 1-3).

Turn the STE power supply panel N/PULSE switch on (refer to Figure 3). With a multimeter, adjust the
Noisy Bus voltage at the breakout box to 29 = 0.10 volts (between J1-5 and J 1-7).

Go to the Commands screen on the STE. From the Main screen shown in Figure 9, enter the STE command
“[ 2 ] MONITOR ONLY™. The screen should now be as shown in Figure 10. Enter the STE command
“[ 14 ] COMMANDS". The screen should now be as shown in Figure 11.

The instrument commands shown in Table I are now ready to be tested.
Enter the STE command “[ 11 ] ANTENNA FULL SCAN MODE”. Look at the commands screen to see*

that the command was received by the instrument (the state of that command should go from NO to YES).
Record the status on TDS 8.
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Enter the STE command “{ 9 ] SCANNER Al-1 POWER”. Look at the commands screen to see that the
command was received by the instrument {the state of that command should go from NO (OFF) to YES
(ON)}. The Al-1 scan motor should now be scanning. Record the status on TDS 8.

Enter the STE command “[ 9 ] SCANNER Al-1 POWER”. Look at the commands screen to see that the
command was received by the instrument {the state of that command should go from YES (ON) to NO
(OFF)}. The Al-1 scan motor should stop scanning. Record the status on TDS 8.

Enter the STE command “[ 10 ] SCANNER A1-2 POWER”. Look at the commands screen to see that the
command was received by the instrument {the state of that command should go from NO (OFF) to YES

- (ON)}. The A1-2 scan motor should now be scanning. Record the status on TDS 8.

Enter the STE command “[ 10 ] SCANNER A1-2 POWER”. Look at the commands screen to see that the
command was received by the instrument {the state of that command should go from YES (ON) to NO
(OFF)}. The A1-2 scan motor should stop scanning. Record the status on TDS 8.

Enter the STE command “[ 9 ] SCANNER Al-1 POWER”. Wait for at least 18 seconds and then enter the
STE command “[ 10 ] SCANNER A1-2 POWER". Look at the commands screen to see that the commands
were received by the instrument {the state of those commands should go from NO (OFF) to YES (ON)}.
Both Al-1 and A1-2 scan motors should now be scanning. Record the status on TDS 8.

Enter the STE command “[ 12 ] ANTENNA WARM CAL MODE”. Look at the commands screen to see
that the command was received by the instrument (the state of that command should go from NO to YES
and the state of ANTENNA IN FULL SCAN MODE should go from YES to NO). Both Al-1 and Al-2
scan motors should have moved to the warm calibration position. Record the status on TDS 8.

Enter the STE command “[ 14 ] ANTENNA NADIR MODE”. Look at the commands screen to see that the
command was received by the instrument (the state of that command should go from NO to YES and the
state of ANTENNA WARM CAL MODE should go from YES to NO). Both Al-1 and Al-2 scan motors
should have moved to the nadir position. Record the status on TDS 8.

Enter the STE command “[ 13 ] ANTENNA COLD CAL MODE”. Look at the commands screen to see
that the command was received by the instrument (the state of that command should go from NO to YES
and the state of ANTENNA NADIR MODE should go from YES to NO). Both Al-1 and Al-2 scan
motors should have moved to the cold calibration 1 position (LSB=0, MSB=0). Record the status on TDS
8.

Enter the STE command “[ 19 ] COLD CAL POSITION 4”. Look at the commands screen to see that the
command was received by the instrument (the state of that command should go from NO to YES. Also, the
state of ANTENNA COLD CAL MODE should stay YES). Both A1-1 and A1-2 scan motors should have
moved slightly to the cold calibration 4 position. Record the status on TDS 8.

Enter the STE command “[ 18 ] COLD CAL POSITION 3”. Look at the commands screen to see that the
command was received by the instrument (the state of that command should go from NO to YES. Also, the
state of ANTENNA COLD CAL MODE should stay YES). Both Al-1 and A1-2 scan motors should have
moved slightly to the cold calibration 3 position. Record the status on TDS 8.

Enter the STE command “[ 17 ] COLD CAL POSITION 2”. Look at the commands screen to see that the
command was received by the instrument (the state of that command should go from NO to YES. Also, the
state of ANTENNA COLD CAIL MODE should stay YES). Both Al-1 and A1-2 scan motors should have
moved slightly to the cold calibration 2 position. Record the status on TDS 8. .

Enter the STE command “[ 16 ] COLD CAL POSITION 1”. Look at the commands screen to see that the
command was received by the instrument (the state of that command should go from NO to YES. Also, the
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state of ANTENNA COLD CAL MODE should stay YES). Both A1-1 and A1-2 scan motors should have
moved slightly to the cold calibration 1 position. Record the status on TDS 8.

Enter the STE command “{ 15 ] PLO POWER”. Look at the commands screen to see that the command
was received by the instrument (the state of that command should go from PLO#1 to PLO #2 or vice versa
depending on its starting state. Record the status on TDS 8. Leave this step with PLO #1 active (if PLO #2
is active enter STE command “[ 15 ] PLO POWER” to make PLO #1 active).

Enter the STE command “[ 20 ] RESET C&DH PROCESSOR”. Look at the bottom of the commands
screen to see that SA28 resets and starts counting from 1. Record the status on TDS 8.

Leave the unit powered and the setup intact for paragraph 3.3.5.2 testing.

3.3.53 Science and engineering data verification. The engineering data in the engineering packet is also found embedded
in the science data packet. The STE does a comparison between the data in the engineering packet and the same data located
in the science data packet. If there is total agreement between the two data sets then a message “ENGR OK” appears at the
bottom of the STE screen. Because of the fact that the two packets agree with respect to engineering data, this test validates
both science and engineering data by verifying the data in the science data packet for each of the following instrument modes.
Look at ENGINEERING DATA, also UNPOWERED THERMISTORS prior to starting these modes.

1.

2.

3.

4.

Full Scan Mode (3.3.5.3.1)
Warm Cal Mode (3.3.5.3.1)
Cold Cal Mode (3.3.5.3.3)

Nadir Mode (3.3.5.3.4)

3.353.1 Full scan mode. The full scan mode science and engineering data is verified as follows:

1.

From the STE command screen shown in Figure 11, enter the STE command “[ 11 ] ANTENNA FULL
SCAN MODE”. Look at the commands screen to see that the command was received by the instrument (the
state of that command should go from NO to YES). Record the status on TDS 9.

Look to see that “ENGR OK” message is displayed in bottom left corner of screen. Record the status on
TDS 9.

Look to see that the unit is operating in full scan mode. Enter the observed result on TDS 9.

Enter the STE command “[ 3 ]” to obtain a full printout. Review the following data and record the results
on TDS 9.

a Packet ID (elements 1 and 2, page 1 of printout)

b. Packet length (elements 3 and 4, page 1 of printout)

c. Unit serial number (elements 5 and 6, page 1 of printout)

d. Instrument mode/.status (elements 7 and 8, page 1 of printout)

e. Reflector positions (use data from procedure AE-26002/1 TDS 5 and 6 for required position data)

(pages 1 - 6 of printout)

f. Radiometer scene data ( pages 1 - 6 of printout)
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PRT temperature data (elements 1090 - 1180, page 7 of printout) Refer to Table IV for PRT data

g
description.
h. Status (page 8 of printout)
i Engineering data (page 8 of printout)
5. Attach the printout to TDS S.

3.3.5.3.2 Warm cal mode. The warm cal mode science and engineering data is verified as follows:

1. From the STE command screen shown in Figure 11, enter the STE command “[ 12 ] WARM CAL MODE".
Look at the commands screen to see that the command was received by the instrument (the state of that
command should go from NO to YES). Record the status on TDS 10.

2. Look to see that “ENGR OK” message is displayed in bottom left corner of screen. Record the status on
TDS 10.
3. Look to see that the unit reflectors have moved to warm cal position. Enter the observed result on TDS 10.
4. Enter the STE command “[ 3 ]” to obtain a full printout. Review the following data and record the results
on TDS 10.
a. Packet ID (elements 1 and 2, page 1 of printout)
b. Packet length (elements 3 and 4, page 1 of printout)
c. Unit serial number (elements 5 and 6, page 1 of printout)
d. Instrument mode/.status (elements 7 and 8, page 1 of printout)
e. Reflector positions (use data from procedure AE-26002/1 TDS 5 and 6 for required position data
for warm cal position) (pages 1 - 6 of printout)
f. Radiometer scene data (pages 1 - 6 of printout)
g. PRT temperature data (elements 1090 - 1180, page 7 of printout)
h. Status (page 8 of printout)
1. Engineering data (page 8 of printout)
5. Attach the printout to TDS 10.
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Table IV PRT Data Description
Niiger Description
’ 1 Scan Motor Al-1 Temperature
2 Scan Motor A1-2 Temperature
3 Feedhorn A1-1 Temperature
4 Feedhorn A1-2 Temperature
5 RF Mux - Al-1 Temperature
6 RF Mux - A1-2 Temperzature
7 Local Oscillator - Channel 3 Temperature
8 Local Oscillator - Channel 4 Temperature
9 Local Oscillator - Channel 5 Temperature
10 Local Oscillator - Channel 6 Temperature
11 Local Oscillator - Channel 7 Temperature
12 Local Oscillator - Channel 8 Temperature
13 Local Oscillator - Channel 15 Temperature
14 Phase Locked Oscillator No. 2 Temperature
15 Phase Locked Oscillator No. 1 Temperature
16 S.P. (1553 Interface) Temperature
17 Mixer/IF Amplifier - Channel 3 Temperature
18 Mixer/IF Amplifier - Channel 4 Temperature
19 Mixer/IF Amplifier - Channel 5 Temperature
20 Mixer/IF Amplifier - Channel 6 Temperature
21 Mixer/IF Amplifier - Channel 7 Temperature
22 Mixer/IF Amplifier - Channel 8 Temperature
23 Mixer/IF Amplifier - Channel 9/14 Temp
24 Mixer/IF Amplifier - Channel 15 Temperature
25 IF Amp - Channel 11/14 Temperature
26 IF Amp - Channel 9 Temperature
27 IF Amp - Channel 10 Temperature
28 IF Amp - Channel 11 Temperature
29 DC/DC Converter Temperature
30 IF Amp - Channel 13 Temperature
31 IF Amp - Channel 14 Temperature
32 IF Amp - Channel 12 Temperature
33 RF Shelf - A1-1 Temperature
34 RF Shelf - A1-2 Temperature
35 Detector/Preamplifier Temperature
36 Al-1 Warm Load 1 Temperature
37 Al-1 Warm Load 2 Temperature
38 Al-1 Warm Load 3 Temperature
39 Al-1 Warm Load 4 Temperature
40 Al-1 Warm Load Center Temperature
41 Al-2 Warm Load 1 Temperature
42 Al-2 Warm Load 2 Temperature
43 Al-2 Warm Load 3 Temperature
44 Al-2 Warm Load 4 Temperature
45 Al-2 Warm Load Center Termperature
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3.3.5.3.3 Cold cal mode. The cold cal mode science and erngineering data is verified as follows:

1.

10.

11.

ENTER THE S(E Gmyea

From the STE command screen shown in Figure 11, enter the STE command “[ 13 ] COLD CAL MODE".
Look at the commands screen to see that the command was received by the instrument (the state of that
command should go from NO to YES). Record the status on TDS 11. -

Look to see that “ENGR OK” message is displayed in bottom left corner of screen. Record the status on
TDS 11.

Look to see that the unit ref}act ; have moved to cold cal position 1. Enter the observed result on TDS 1 lm f
_ T3] 40 obfan & <ol PANFOA, Use dhs deka in 5P G, "3t
From the STE command screen shown in Figure 11, enter the STE command”(10] ANTENNA FULL '
SCAN MODE". Look at the command screen to see that the command was received by the instrument (the @:
state of the command should go from NO to YES). -

From the STE command screen shown in Figure 11, enter the STE command” [ 12] ANTENNA COLD
CAL MODE". Look at the command screen to see that the command was received by the instrument (the
state of the command should go from NO to YES).

Enter the STE command [3] to obtain a full printout. Review the following data and record the results on

TDS 11. &lyﬂ

a) packet ID (elements 1 and 2, page I of printout) @’ rom g-}gp 3 &Ll en mt ) 7/( 5}7
On
b.) packet length (elements 3 and 4, page I of printout) Erom Sep 3 &£ £ull pnml’) B f 4

c.) unit serial number (element 5 and 6, page I of printout) ((' wm Stee 3 QJ“ P 9
d.) Instrument/ mode status (element 7 and 8, page 1 of printout) C&om ﬂep 3 ':FUI/ P lﬂ% )

e) reflector positions (use data from procedure AE-26002/2 TDS 2 for required position data for co%
cal position 1) (page 1 and 2 of printout) 3 & 3 (uﬂ ernt Lo T05 (I 9K
5tep ¢ £l print ysod X T0S I gyt
f) radiometric scene data (pages I and 2 of printout) G-r om SfC P > gui l pr M}

g)  PRT temperature data (elements 262 - 300, page 2 of primom)@,m gep 3 Sl p/mp
h.) status (page 3 of printout) CFrm step 3 Rl prind)

i) engineering data (page 3 of the printout) (§vom SteP 3 ol P"ha

Attach the printout to T. DS 11

From the STE command screen shown in Figuré . enter the STE command"[15] COLD CAL POSITION
2". Look at the command screen to see that the command was received by the instrument (the state of the
command should go from NO to YES). Record status on TDS 11

Look to see that "ENGR OK”" message is displaced in the bottom left comer of screen. Record status on
TDS 11

Look to see that the unit reflector has moved to cold cal position 2. Enter the results on TDS 11. R THE
e CemmpMD L3 1o ograiv A CuLL PRYTaUT, \BE THA (TR IV sTEp 1Y, ﬁ%;
From the STE command screen shown in Figure 11, enter the STE command”[10] ANTENNA FULL 79
SCAN MODE". Look at the command screen to see that the command was received by the instrument (the &
state of the command should go from NO to YES). -

39



AE-26156/9
18 June 1998

12

13.

14.

15.

20.

21.

22.

23.

24.

From the STE command screen shown in Figure 11, enter the STE command"[12] ANTENNA COLD CAL
MODE". Look at the command screen to see that the command was received by the instrument (the state of
the command should go from NO to YES).

Look to see that the unit reflector has moved to cold cal position 2

Enter the STE command [3] to obtain a full printout. Review the following data and record the results on %
TDS11 Qj’

=

a) - Instrument/ mode status (element 7 and 8, page 1 of printout) ér.;m steP to ‘Q\z\\ £ \rr)f')

b.) status (page 3 of printout) (Erom sdee 70 £oll Pﬂ"a

c.) reflector positions (use data from procedure AE-26002/2 TDS 2 for required position data for cold
cal position 1) (page 1 and 2 of printout) (54¢p /o Rl print L0 TDS . 9(\'7,8{* >
Skep 14 AAl prind &£ TOS '\ Sheaf )

Attach the printout to TDS I 1 _

From the STE command screen shown in Figure 1.1, enter the STE command”[ 16] COLD CAL
POSITION 3". Look at the command screen to see that the command was received by the instrument (the
state of the command should go from NO to YES). Record status on TDS 11.

Look to see that "ENGR OK" message is displayed in the bottom left comer of screen. Record status on
TDS 11.

Look to see that the unit reflector has moved to cold cal position 3. Enter the results on TDS 11. fag~ e
STe ComMAND (3] To 0BTAIN A Fucl RMINTUT, ©SE THIS DATR IN STEP 22,

From the STE command screen shown in Figure 1'1; enter the STE command"{I0] ANTENNA FULL
SCAN MODE". Look at the command screen to see that the command was received by the instrument (the
state of the command should go from NO to YES).

From the STE command screen shown in Figure 11, enter the STE command"[12] ANTENNA COLD CAL
MODE". Look at the command screen to see that the command was received by the instrument (the state of
the command should go from NO to YES).

Look to see that the unit reflector has moved to cold cal position 3.

Enter the STE command [3] to obtain a full printout. Review the following data and record the results on 4{
TDS 11. ‘ 6‘ ’
a) Instrument/ mode status (element 7 and 8, page 1 of printout) @Vom ftp 7 Aﬁ}/ { I ﬁ‘l’ ) G
b.) status (page 3 of printout) ({l-‘onﬂ % @ % 6’ l pﬁﬂ‘(’) N

c.) reflector positions (use data from procedure AE-26002/2 TDS 2 for required position data for cold
cal position 1) (page 1 and 2 of printout) (Step 19 LA[ erint Cor S /| Sl.,eef' 3}
step 22 QI paod Cor TS I Seet of)

Attach the printout to TDS 11
From the STE command screen shown in Figm# IE enter the STE command"[17) COLD CAL POSITION

4", Look at the command screen to see that the command was received by the instrument (the state of the
command should go from NO to YES). Record status on TDS 11.
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28.

29.

30.

31.

- MODE". Look at the command screen to see that the command ovas received by the instrument (the state

S L/L,/ﬂ AE-26156/9

R 18 June 1998
, Yk NO KT~

Look to see that "ENGR OK" message is displayed in\vé?béﬁm.]eft comner of screen. Record status, on

TDS 11.

v )
Look to see that the unit reflector has moM7ed to cold cal Dggiﬁou 4. Enter the results on TDS 11. EMER THE
STE CommAND [3] T BTAIN A FULL PRIAUT, M PETA N P Soi

From the STE command screen shown in Figur enter the STE command"[10] ANTENNA FULL
SCAN MODE". Look at the command screen to s at the command was received by the instrument (ge
]

state of the command should go from NO to YES). ﬁf %
Ji AranA /03

From the STE command screen shown in Figure{Il) enter the STE command”[12] NN COLD CAL

of the command should go from NO to YES).

.
Look to see that the unit reflector has moved to cold cal position 4. ‘\ﬁb h‘g
-1

Enter the STE command [a to obtain a full printout. Review the following data and record the results on
TDS @ 11

a) Instrument/ mode status (element 7 and 8, page 1 of printout) {857 ageom Step o (:ol/ pﬁlﬁ‘

b.) status (page 3 of printout) @fgm A ﬁ)” m /hL )

c.) reflector positions (use data from procedure AE-26002/2 TDS 2 for required position data for cold
cal position 1) (page 1 and 2 of printout) Sigp 2o Sl £/t vied Kof T0S (| Slacd 3 )

~) step o £ujl Print vied € TS il sheed |
Attach the printout to TD&%I}\ A

3.3.53.4 Nadir mode. The nadir mode science and engineering data is verified as follows:

1.

From the STE command screen shown in Figure 11, enter the STE command “[ 14 ] NADIR MODE".
Look at the commands screen to see that the command was received by the instrument (the state of that
command should go from NO to YES). Record the status on TDS 12.

Look to see that “ENGR OK” message is displayed in bottom left corner of screen. Record the status on
TDS 12.

Look to see that the unit reflectors have moved to nadir position. Enter the observed result on TDS 12.

Enter the STE command “f 3 }” to obtain a full printout. Review the following data and record the results
on TDS 12.

a. Packet ID (elements 1 and 2, page 1 of printout)

b. Packet length (elements 3 and 4, page 1 of printout) .

c. Unit serial number (elements 5 and 6, page 1 of printout)

d. Instrument mode/.status (elements 7 and 8, page 1 of printout)

€. Reflector positions (use data from procedure AE-26002/1 TDS 5 and 6 for nadir position data)
(pages 1 - 6 of printout) . .

f. Radiometer scene data (pages 1 - 6 of printout)

. PRT temperature data (elements 1090 - 1180, page 7 of printout)
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h. Status (page 8 of printout)
i. Engineering data (page 8 of printout):

Attach the printout to TDS 12.

3.3.53.5 Noisy Bus current measurement during warm cal, cold cal and nadir mode.

1.

2.

6.

7.

- Place instrument in warm cal by repeating paragraph 3.3.5.3.2(1).
Record Noisy Bus current from STE noisy bus power supply display on TDS 13.
Command Al-1 scanner to “off” and record current.
Command A1-1 scanner to “on” and A1-2 scanner to “off” and record current.
Command Al-1 and A1-2 scanner to “on.”
Place instrumt;,m in cold cal by repeating paragraph 3.3.5.3.3 (1). Repeat step number 2.

Place instrument in Nadir by repeating paragraph 3.3.5.3.4 (1). Repeat step number 2.

3.3.5.4 1553 Bus interface test.

The 1553 Bus interface shall be verified by observing its operation during full scan operation, The interface test shall be
accomplished by the following steps:

1.

Configure the unit as shown below:

STE

TEK 380 Printer
Oscilloscope
9 PIN BREAKOUT BOX AMSU - AZ

12 97

P A B 5
o o 00 ¢
B re INSTRUMENT

X OTHER CABLES NOT SHOWN
K‘? /41 : F:gum ',‘.':"Conﬁguration for 1553 Interface Set-Up

Insure all switches are closed on the 9-pin breakout box.
33-2

698-3003PC

Connect Ocsilloscope to J3-1 (Hi) and $2-3 (lo) to measure 1553 Interface A data. A representative
waveform is shown in Figure A. Set the vertical to 5 volts; horizontal to 5 us, DC coupling: Trig-GH1.

Print hard copy and attach to TDS 19.

Using the Vertical and Horizontal bars, measure the amplitude and rise time of the instrument response.

Record these on TDS 19.

Repeat steps 3 and 4 for Interface B. Attach and record data on TDS 19. Connect to J3-4 (Hi) and J3-5

(Lo). Note: Figure B shows a typical rise-time measurement.
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3.3.6 Test point interface test. The purpose of this test is twofold:

1. Verify the following test point signals:
a Intentionally left blank
b. 8 second sync pulse test point (3.3.6.2)

- Integrate/hold and dump test points (3.3.6.3)
d | Channel 3 through 15 analog output test points (3.3.6.4)
e. PLO #1 and PLO #2 lock test points (3.3.6.5).
2. Verify the following GSE mode operations:
a. GSE-1 mode (3.3.6.6)
b. GSE-2 mode (3.3.6.7)
c. GSE-3 mode (3.3.6.8)
d. GSE-4 mode (3.3.6.9)
e GSE-5 mode (3.3.6.10)
f. GSE-7 mode (3.3.6.11).

The test point interface connector (J4) is not used during spacecraft configuration and is covered with a cover plate when the
unit is operating in the flight configuration. The above test points and GSE modes are used only by Acrojet during test and
evaluation of instrument performance and do not meet any system level requirements.

3.3.6.1 Intentionally left blank. Perform the following procedures.

3.3.6.2 8second sync pulse test point verification. Perform the following procedures.

1. Connect channel 1 of the oscilloscope to pins J4-2 (High) and J4-21 (Low).

2. Plot the oscilloscope display and record the information indicated on TDS 14. Attach the plotto TDS 14.

3.3.6.3 Integrate/hold and dump test point verification. Perform the following procedures.

1. Connect channel 1 of the oscilloscope to pins J4-6 (High) and J4-5 Low).
2. Connect channel 2 of the oscilloscope to pins J4-24 (High) and J4-5 (Low).
3. Set the scope to trigger internally on channel 1. Optimize time and amplitude for best resolution. The

desired display should look similar to the top two traces shown in Figure 18.

4, Plot the oscilloscope display and record the information indicated on TDS 15. Attach the plot to TDS 15.
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Figureq? Integrate/Hold, Dump, and Analog Out Test Point Signals

3.3.6.4 Radiometer channel analog output test point verification. Perform the following procedures.

1.

10.

Connect channel 1 of the oscilloscope to pins J4-8 (High) and J4-26 (Low). Optimize time and amplitude
for best resolution. The desired display should look similar to the bottom trace shown in Figure 18.

Plot the oscilloscope display and record the information indicated on TDS 16. Label the plot Channel 3 and
attach the plot to TDS 16.

Connect channel 1 of the oscilloscope to pins J4-9 (High) and J4-26 (Low). Optimize time and amplitude
for best resolution. The desired display should look similar to the bottom trace shown in Figure 18.

Plot the oscilloscope display and record the information indicated on TDS 16. Label the plot Channel 4 and
attach the plot to TDS 16.

Connect channel 1 of the oscilloscope to pins J4-10 (High) and J4-26 (Low). Optimize time and amplitude
for best resolution. The desired display should look similar to the bottom trace shown in Figure 18.

Plot the oscilloscope display and record the information indicated on TDS 16. Label the plot Channel 5 and
attach the plot to TDS 16.

Connect channel 1 of the oscilloscope to pins J4-11 (High) and J4-26 (Low). Optimize time and amplitude
for best resolution. The desired display should look similar to the bottom trace shown in Figure 18.

Plot the oscilloscope display and record the information indicated on TDS 16. Label the plot Channel 6 and
attach the plot to TDS 16.

Connect channel 1 of the oscilloscope to pins J4-12 (High) and J4-26 (Low). Optimize time and amplitude
for best resolution. The desired display should look similar to the bottom trace shown in Figure 18.  *

Plot the oscilloscope display and record the information indicated on TDS 16. Label the plot Channel 7 and
attach the plot to TDS 16.
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Connect channel 1 of the oscilloscope to pins J4-13 (High) and J4-26 (Low). Optimize time and amplitude
for best resolution. The desired display should look similar to the bottom trace shown in Figure 18.

Plot the oscilloscope display and record the information indicated on TDS 16. Label the plot Channel 8 and
attach the plot to TDS 16. -

Connect channel 1 of the oscilloscope to pins J4-14 (High) and J4-26 (Low). Optimize time and amplitude
for best resolution. The desired display should look similar to the bottom trace shown in Figure 18.

Plot the oscilloscope display and record the information indicated on TDS 16. Label the plot Channel 9 and
attach the plot to TDS 16.

Connect channel 1 of the oscilloscope to pins J4-27 (High) and J4-26 (Low). Optimize time and amplitude
for best resolution. The desired display should look similar to the bottom trace shown in Figure 18.

Plot the oscilloscope display and record the information indicated on TDS 16. Label the plot Channel 10
and attach the plot to TDS 16.

Connect channel 1 of the oscilloscope to pins J4-28 (High) and J4-26 (Low). Optimize time and amplitude
for best resolution. The desired display should look similar to the bottom trace shown in Figure 18.

Plot the oscilloscope display and record the information indicated on TDS 16. Label the plot Channel 11
and attach the plot to TDS 16.

Connect channel 1 of the oscilloscope to pins J4-29 (High) and J4-26 (Low). Optimize time and amplitude
for best resolution. The desired display should look similar to the bottom trace shown in Figure 18.

Plot the oscilloscope display and record the information indicated on TDS 16. Label the plot Channel 12
and attach the plot to TDS 16.

Connect channel 1 of the oscilloscope to pins J4-30 (High) and J4-26 (Low). Optimize time and amplitude
for best resolution. The desired display should look similar to the bottom trace shown in Figure 18.

Plot the oscilloscope display and record the information indicated on TDS 16. Label the plot Channel 13
and attach the plot to TDS 16.

Connect channel 1 of the oscilloscope to pins J4-31 (High) and J4-26 (Low). Optimize time and amplitude
for best resolution. The desired display should look similar to the bottom trace shown in Figure 18.

Plot the oscilloscope display and record the information indicated on TDS 16. Label the plot Channel 14
and attach the plot to TDS 16.

Connect channel 1 of the oscilloscope to pins J4-32 (High) and J4-26 (Low). Optimize time and amplitude
for best resolution. The desired display should look similar to the bottom trace shown in Figure 18.

Plot the oscilloscope display and record the information indicated on TDS 16. Label the plot Channel 15
and attach the plot to TDS 16.

3.3.6.5 PLO #1 and PLO #2 lock test point verification. Perform the following procedures.

L

Look to see that PLO #1 is enabled. If not enter STE command “PLO POWER”. Wait for the screen to *
show PLO #1 active.
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Connect chanmeHi-of-the—oscilieseope to pins J4-22 (High) and J34~(kow). If the PLO is locked, the
voltage observed will be less than or equal o)l volt. If the PLO is unlocked, the voltage observed will be

approximately 48 volts. —5 + | V. o‘&g

Enter STE command “PLO POWER”. Wait for the screen to show PLO #2 active.

D vm
Connect channel--ofthe-esetlioseepe to pins J4-3 (High) and J4-4 (Low). If the PLO is locked the voltage
- observed will be less than or equal to; volt. If the PLO is unlocked, the voltage observed will be

approximately 1-? volts. =5t | Vo

2 pe-display-and wa{ ua ) m\ mg ,_7

3.3.6.6 GSE-1 mode verification. This test mode positions the reflectors at beam position 6 for 10 integration periods, then
to the cold calibration position for 10 integration periods, and finally to the warm cal position for 10 integration periods. This
process is then repeated. To verify this mode, perform the following procedures. Look at ENGINEERING DATA, also
UNPOWERED THERMISTORS prior to starting these modes.

1.

5.

Enter a “1” on the mode switch located on the front of the STE test panel (refer to Figure 2 for test panel
location).

From the STE command screen shown in Figure 11, enter the STE command “[ 21 ] GSE MODE".

Wait 18 seconds, and look to see that the unit is performing the scan .pattern described. Enter the observed
result on TDS 18.

Enter the STE command “[ 3 ]” to obtain a full printout. Review the following data and record the results
on TDS 18.

a Packet ID (elements 1 and 2, page 1 of printout)

b. Packet iength (elements 3 and 4, page 1 of printout)

c. Unit serial number (elements 5 and 6, page 1 of printout)

d. Instrument mode/.status (elements 7 and 8, page 1 of printout)

e Reflector positions (1% 10 at beam position 6, 2™ 10 at cold cal position, 3™ 10 at warm cal

position, ignore cold cal and warm cal positions on the printout) (pages 1 - 6 of printout)

f. Radiometer scene data (pages 1 - 6 of printout)

g. PRT temperature data (elements 1090 - 1180, page 7 of printout)
h. Status (page 8 of printout)

i Engineering data (page 8 of printout).

Attach the printout to TDS 18. There is no Pass/Fail criteria.

3.3.6.7 GSE-2 mode verification. This test mode positions the reflectors at beamn position 1 for 30 integration periods. This
process is then repeated. To verify this mode, perform the following procedures.
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Enter 2 “2” on the mode switch located on the front of the STE test panel.

Wait 18 seconds, and look to see that the unit is performing the scan. pattern described. Enter the observed
result on TDS 18. -

Enter the STE command “[ 3 ]” to obtain a full printout. Review the following data and record the results
on TDS 18. :

a Packet ID (elements 1 and 2, page 1 of printout)

b. Packet length (elements 3 and 4, page 1 of printout) -

c. Unit serial number (elements 5 and 6, page 1 of printout)

d. Instmﬁxent mode/.status (elements 7 and 8, page 1 of printout)

e. Reflector positions (30 positions at beam position 1, ignore cold cal and warm cal positions on the

printout) (pages 1 - 6 of printout)
f. Radiometer scene data (pages 1 - 6 of printout)

PRT temperature data (elements 1090 - 1180, page 7 of printout)

aa

h. Status (page 8 of printout)
i Engineering data (page 8 of printout).

Attach the printout to TDS 18. There is no Pass/Fail criteria.

3.3.6.8 GSE-3 mode verification. This test mode positions the reflectors at each beam position for 30 integration periods
incrementing the beam position to the next beam position each 8 seconds. This process is then repeated. To verify this mode,
perform the following procedures.

1.

2.

Enter a “3” on the mode switch located on the front of the STE test panel.

Wait 18 seconds, and look to see that the unit is performing the scan pattern described. Enter the observed
result on TDS 18.

Enter the STE command “[ 3 J” to obtain a full printout. Review the following data and record the results
on TDS 18.

a Packet ID (elements 1 and 2, page 1 of printout)

b. Packet length (elements 3 and 4, page 1 of printout)

c. Unit serial number (elements 5 and 6, page 1 of printout)

d Instrument mode/.status (elements 7 and 8, page 1 of printout)

e. Reflector positions (30 positions at beam position when printout obtained, ignore cold cal and’

warm cal positions on the printout) (pages 1 - 6 of printout)

f. Radiometer scene data (pages 1 - 6 of printout)
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PRT temperature data (elements 1090 - 1180, page 7 of printout)
Status (page 8 of printout)

Engineering data (page 8 of printout).

Attach the printout to TDS 18. There is not Pass/Fail criteria.

3.3.6.9 GSE-4 mode verification. This test mode positions the reflectors at beam position 30 for 30 integration periods.
This process is then repeated. To verify this mode, perform the following procedures.

1.

2.

4.

Enter a “4” on the mode switch located on the front of the STE test panel.

Wait 18 seconds, and look to see that the unit is performing the scan pattern described. Enter the observed
result on TDS 18.

Enter the STE command “[ 3 ]” to obtain a full printout. Review the following data and record the results
on TDS 18.

a.

b.

e

i

Packet ID (elements 1 and 2, page 1 of printout)

Packet length (elements 3 and 4, page 1 of printout)

Unit serial number (elements 5 and 6, page 1 of printout)
Instrument mode/.status (elements 7 and 8, page 1 of printout)

Reflector positions (30 positions at beam position 30, ignore cold cal and warm cal positions on
the printout) (pages 1 - 6 of printout)

Radiometer scene data (pages 1 - 6 of printout)
PRT temperature data (elements 1090 - 1180, page 7 of printout)
Status (page 8 of printout)

Engineering data (page 8 of printout).

Attach the printout to TDS 18. There is no Pass/Fail criteria.

3.3.6.10 GSE-5 mode verification. This test mode positions the reflectors at beam position 6 for 39 integration periods.
This process is then repeated. To verify this mode, perform the following procedures.

1.

2.

Enter a “5” on the mode switch Jocated on the front of the STE test panel.

Wait 18 seconds, and look to see that the unit is performing the scan pattern described. Enter the observed
result on TDS 18.

Enter the STE command “[ 3 J” to obtain a full printout. Review the following data and record the results
on TDS 18.

a.

b.

L3

Packet ID (elements 1 and 2, page 1 of printout)

Packet length (elements 3 and 4, page 1 of printout)
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c. Unit serial number (elements 5 and 6, page 1 of printout) EOR NG, S0/
d. Instrument mode/.status (elements 7 and 8, page 1 of printout)
e. Reflector positions (30 positions at beam position 6, ignore cold cal and warm cal positions on the
printout) (pages 1 - 6 of printout)
f. Radiometer scene data (pages 1 - 6 of printout)
g. PRT temperature data (elements 1090 ] 1180, page 7 of printbut_)
h. Status (page 8 of printout)
i Engineering data (page 8 of printout).
4. Attach the printout to TDS 18. There is no Pass/Fail criteria.

3.3.6.11 GSE-7 mode verification. This test mode is used in conjunction with GSE-3 mode to pause the reflector at the
current beam position for 30 integration periods. This process is then repeated. To verify this mode, perform the following

procedures.

1. Enter a “7” on the mode switch located on the front of the STE test panel.

2. Wait 18 seconds, and ook to see that the unit is performing the scan pattern described. Enter the observed
result on TDS 18.

3. Enter the STE command “[ 3 ]” to obtain a full printout. Review the folloudﬁg data and record the results
on TDS 18.
a. Packet ID (elements 1 and 2, page 1 of printout)
b. Packet length (elements 3 and 4, page 1 of printout)
c. Unit serial number (elements 5 and 6, page 1 of printout)
d. Instrument mode/.status (elements 7 and 8, page 1 of printout)
e. Reflector positions (30 positions at current beam position, ignore cold cal and warm cal positions

on the printout) (pages 1 - 6 of printout)

f. Radiometer scene data (pages 1 - 6 of printout)
g. PRT temperature data (elements 1090 - 1180, page 7 of printout)
h. Status (page 8 of printout)
1 Engineering data (page 8 of printout).

4. Auach the printout to TDS 18. There is no Pass/Fail criteria.

3.3.7 Radiometer functional performance test. The purpose of this test is to verify the radiometric performance of the *
AMSU-A1 instrument at the system level. This test consists of:

1. PLO frequency measurements (3.3.7.1)
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Relative radiometer NEAT measurements (3.3.7.2) o

3.3.7.1 PLO frequency measurements. Perform the following procedures.

1.

The unit should still be powered and configured as shown in Figure 12. The measurement feedhorn and
mixer (items 16 and 17 from Table I) should be positioned looking into the Al-1 reflector when the
reflector is looking at the cold scene position.

Enter the STE command “[ 11 ] ANTENNA COLD CAL MODE”. Wait 18 seconds before issuing the next
command.
Both reflectors should be positioned looking at the cold calibration position and PLO #2 should be active.
Wait at least 1 hour for the instrument to stabilize.
Record the frequency measured for PLO #2 on TDS 19. Attach a plot of the spectrum analyzer display
labeled PLO #2 to TDS 19. A sample display is shown in Figure 19.
Enter the STE command “{ 15 ] PLO POWER”.
Both reflectors should be positioned looking at the cold calibration position and PLO #1 should now be
active. Wait at least 1 hour for the instrument to stabilize.
Record the frequency measured for PLO #1 on TDS 19. Attach a plot of the spectrum analyzer display
labeled PLO #1 to TDS 19.
MM S7. 308 344 Cx
’P REF —-84.1 dbw HARMONIC 18U —~71. 58 dpw
g o8/
oL ons TN
24.0 W
® | cenfer AN
=7. §88 34 GF lz/
1 \
=  ——— |
? W
CENTER 37,200 34 Ghix SPAN 2. B8 WNH=
RBY 3088 dix vErN 38 Hm avr N.00 sec

Figure 19. Typical Spectrum Analyzer Plot of PLO Frequency
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8. Remove the feedhorn, mixer, and spectrum analyzer leaving the rest of the setup powered and intact for the

next section.

33.7.2 Relative radiometer NEAT measurements. The purpose of this test is to perform a preliminary evaluation of the
radiometer NEAT at the system level. Since the STE is not in the thermal vacuum configuration, no temperature readings
from the cold load are available. To compute the NEAT for this test, the temperature used for the cold load temperature shall
be 80 K.

The data obtained from this test are considered as relative NEAT and are to be used as a diagnostic tool to verify proper
- operation of each radiometer channel from antenna input to the spacecraft interface. The equation to determine relative

NEAT is as follows:

[sp*(7,-T)]
M-N

NEAT =

Standard deviation of 120 radiometric samples looking at the warm load

Physical temperature of the warm load (300 K)

Physical temperature of the cold target (80 K)

Average of the radiometric readings in counts viewing the warm load (120 samples)
Average of the radiometric readings in counts viewing the cold target (30 samples).

where

(2]
ZZHHY
L2 (I T}

Perform the following procedures:

WARNING

The use of liquid nitrogen in a confined poorly ventilated area can
cause asphyxiation and death due to lack of oxygen (oxygen
concentration below 20 percent). Accidental contact with liquid
nitrogen will cause severe frostbite to the eyes or skin. When handling
liquid nitrogen, personnel shall observe the following safety

precautions:

a Ensure that the work area is well ventilated to prevent
excessive gas buildup.

b. To protect your eyes always wear a face shield or
safety goggles (safety glasses without side shields do
not provide adequate protection).

c. To protect exposed skin, always wear an apron when
pouring LN2 and whenever exposed to LN2, always
wear a lab coat, gloves made for cryogenic work,
cuffless trousers (worn outside the boots or shoes),
and safety shoes.

d. Do not fill target fuller than 1.0 inch from the top.
Fill warget at the floor level, away from unit.

e. Do not move filled target without cover in place.

1. The unit should still be powered and configured as shown in Figure 12. The unit should already be in a

stabilized state with PLO #1 active.
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Enter the STE command “[ 11 ] ANTENNA FULL SCAN MODE”. It

After the unit is stabilized (minimum of 30 minutes required), fill the cold targets with liquid nitrogen and
posmon them as shown in Figure 20.

Enter the STE command “[ 1 ] RETURN™ twice to return to the EOS/AMSU-A1 STE main screen shown in
Figure 9.

From the Main screen, enter the STE command “ 13 J FUNCTIONAL TEST".

The STE then asks for “COLD TARGET POSITION... ENTER C=COLD, N=NADIR". Enter “C” for

cold.

No additional operator input is needed as the computer will automatically display the results. There is
typically a 40 second delay after executing a functional test before the results are displayed. A typical
screen is shown in Figure 21.

Obtain a screen printout by issuing the STE command “[ 2.

Repeat steps 5 through 8 four more times obtaining four additional screen printouts. Average the NEAT
readings from the five printouts for each channel and enter those averages on TDS 20. Attach the printouts
to TDS 20.

Go to the Commands screen on the STE. From the main screen shown in Figure 9, enter a [ 2 ] and then a
[14].

@ >° Cold Target

(2} Antenna Refiector (Dotted Line)

\ tO Cold Target Support
(&) AMSUAT LNt
\ b @ T-1291000-1
“Hl—-=
¥ ‘/"""""""“'a
T-1291001.2

: ®

. Fié?lr% Relative NEAT Test Setup .

P
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PH H() s

WARM TEMP. WARM COUNTS COLD COUNTS GAIN DELTA-T
297.45 16558.0 13752.0 0.069 0.623
297.44 16317.0 13108.0 0.061  0.556

11.

12.

13.

14.

15.

16.

17.

guy 21. Typical Screen Display Following a Functional Test
Enter the STE command “{ 15 ] PLO POWER” to change from PLO #1 to PLO #2. Wait at least 30
minutes to allow the unit to stabilize after changing to PLO #2.

Change out the cold targets for newly filled cold targets if available. If new targets are unavailable, refill
the old targets and wipe off the front surface of the targets to remove any ice or water before proceeding.

Repeat steps 5 through 9 to obtain data using PLO #2.

Remove the cold loads and associated hardware.

Turn the STE power supply panel N/PULSE switch off (refer to Figure 3).
Turn the STE power supply panel Q/MAIN switch off (refer to Figure 3).

Turn the STE power supply panel MAIN POWER switch off (refer to Figure 3).
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3.3.8% Channel Identification Test. The purpose of the Channel Identification Test
is to verify the proper final conﬁguratlonlassembly of each radiometer channel from
antenna mput to the spacecraft mterface

" 1. Configure the unit and test eqmpment as shown in F1gure 3
* 2. Connect the STE to instrument using the following STE interface cables.
a. STE interface cable J1 (1356648-1)
b. STE interface cable J2 (1356648-2)
c. STE interface cable J3 (1356648-3)
d. STE interface cable J4 (1356648-4)

3. Tumn the STE main power switch ON. From the Al directory, and at the “$”
prompt, enter the command to the STE “RUN EL” The Al software program
should be running as evidenced by the STE screen shown in Figure 9.

4. Turn the STE power supply panel main power switch ON (refér to Figure 3).
5. Turn the STE power supply panel Q/Main switch ON (refer to Figure 3).

" 6. Turn the STE power supply panel N/pulse sthch ON (refer to F 1gure 3).

” 7. From the main screen shown in Flgure 9, enter the STE command [2]

“MONITOR ONLY.” The screen should now be as shown in Figure 10.
Enter the STE command “[14] COMMANDS.” The screen should now be as

shown in Figure 11.

8. Enter the STE command “SCANNER Al- 1 POWER.” Wait 18 seconds
before issuing the next command.

9. Enter the STE command “SCANNER Al1-2 POWER.” Wait 18 seconds .
before i 1ssumg the next command.

’ 10 Enter 'the STE command “ANTENNA COLD CAL” Wait 18 seconds before .
issuing the next command. Both reflectors should scan to the cold calibration

beam position.

11. Enter the STE command “[1] RETURN’ to return to the monitor only screen
showanlcure 10. e

12. Enter the STE command “[1 0] SCIENCE DATA.” The STE should now
display the science data screen shown in Figure 22. From this screen enter the
STE command “[9] BEAM POSITION NN-ALL CHANNELS.

; 5SS a_
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13. The STE then asks “ENTER BEAM POSITION NO (1 TO 30).” Enter “30”
to show the radiometric counts data for channels 3-15. The STE should now
display the radiometric data screen shown in Figure 2\?; except with a different
set of count data. :

14 Allow the mstrument to stabzhze for approxxmately 20 mmutes Bnter the
STE command “[2]” to obtain a screen only pnntout. - )

15. Configure the unit and test equipment as shown in Figure 24. Turn ON the -
sweeper and allow to warm up approximately 10 mmutes Make sure that the .
RF power is OFF during sweeper warm up. :

*+*CAUTION***

Extreme care must be used when turning on RF power. When RF power
is first applied the multiplier/gain horn should be approximately three to

four feet from the unit. The RF power settmg should be no greater than -
-20 dBm.

16. Set the sweeper frequency to 50.35 £ .01 GHz and set the RF power level to
' -20 dBm. -Position the multiplier/gain horn three to four feet from the . '
. instrument so that the A1-2 antenna and gain horn are apprommatcly aligned. -
Rotate the gain horn, if needed, to the vertical polarization position.

17. Turn ON the RF power making sure the pbwer level is set to -20 dBm. Allow
the multiplier to warm up approximately five minutes.

18. At the STE screen compare the radiometric data counts of channel 3 to the
counts printed out at step 14. Enter the STE command “[2]” to obtain a screen
only printout.

19. From the printouts obtained in steps 14 and 18 verify that the radiometric data
. counts for channel 3 have increased significantly ,approximately 1000r
. moré, and that the other channels data counts have remained relatively . -
unchanged, less than 300 counts. _

20. Record the counts difference on TDS 21 of channel 3 from the printouts
obtained,I"Jsteps 18 and 14 and attach printouts to TDS 21.
i

21. Repeat steps 16 through 20 for the frequencies and polarizations listed on
TDS 21.

=5 b
.pm gutel 714198



.24, Tuma the STE power supply panel main power smtch OFF.

“WFT\.O*/
BOR \-(@fzpig

.......

22. After all Al cha.tmels have been identified, turn OFF the RF power. Return
the reflectors to the warm cal position.

23. Turn the STE Q/Mam a.nd N/Pulse sw1tches to OFF.

(%) p. ,ff 0;,_,,( 7))4196"
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EOS  Al1-03 ELEXE;31 COLD CAL MODE P15-JUN-98  09:36:50 SCANNUMBER 34
[5] SCIENCE DATA ELEMENT 0000 '
[6] CONTROL/STATUS ELEMENT 00
.- 7] ENGINEERING  ELEMENT .00 ~
' [8] DATASTREAM (64 VALUES)
(9] BEAM POSITION NN - ALL CHANNELS
[10] CHANNEL NN-ALL BEAAM POSITIONS
[11] WARMCALIBRATE
[12] COLD CALIBRATE
[13] REFLECTOR POSITIONS
[14] TEMPERATURE DATA (16 VALUES)
ENGR OK' - POWER ON____CHECKSUMIN 15A1 SA28 345A29 47
(‘ CREENONLY [2]  PRINT [3] FULL [1]
SELECT BUTTON 2 R —
ncvnzﬁ.‘?cmucs DATA SCREEN:
'EOS  Al-03 ELEXE31 COLDCAL MODE  "PIS-JUN-98  09:49:07 SCANNUMBER 11
[5] SCIENCE DATA ELEMENT 0000
[6] CONTROL/STATUS ELEMENT 00
[7] ENGINEERING  ELEMENT 00
' RADIOMETRIC DATA
BEAM POSITION 30
CH DATA CH DATA CH DATA
3 15798 8 15414 13 15811
4 16252 9 16176 14 16029.
5 15661 10 16010 - 15 15102 .
6 16413 11 . 15639 - . .-
7 18044° 12 - 15817
[21]UP [ 22 ] DOWN
ENGR OK POWER ON  CHECKSUM IN DFSD CALC DFSD SA2% 11 SA29 14
SELECT BUTTON 2 -

L

) ot}
FIGURE% RADIOMETRIC DATA SCREEN
ws )

&) ss
O Odel Thylay
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4. QUALITY ASSURANCE PROVISIONS Wiy wl

4.1 Responsibility for inspection. Aerojet Quality Assurance shall inspect in accordance with the requirements of this test
procedure, S-480-80 and S-480-79. Quality Control shall verify all test set-ups prior to start of test. Bonded software shall be
used for all tests and shall be obtained from Quality Control. Quality Control shall review all test data for conformance to
success criteria. The test data shall include test limits. For tests that satisfy requirements from S-480-80 on protoflight and
flight units, customer representatives shall be invited to monitor tests and shall be invited to review the data and show
approval on the test data sheets.

4.1.1 Test facilities. Unless otherwise specified, the examinations and tests described herein shall be conducted at Aerojet,
Azusa Operations, Azusa, California.

4.1.2 Electrostatic device (ESD) handling. All electronic hardware shall be handled in accordance with Aerojet Standard
STD-2454.

4.2 Monitoring procedures. All tests in this procedure shall be witnessed by Quality Control.

4.2.1 Test equipment. Test equipment calibration procedures shall comply with the requirements of MIL-STD-45662.
4.2.2 Software. Bonded software shall be used at all times.

4.3 Monitoring procedures for materials. Not applicable.

4.4 Certification. Certification for handling ESD sensitive equipment is required for all personnel working on the assembly
and test of the AMSU-A instrument.

4.5 Test methods

4.5.1 Accept-reject criteria. The accept-reject criteria for each examination or test shall be as specified in the data sheets
included in each phase of the applicable test procedure. The test results shall be recorded on the data sheets to demonstrate
compliance with the applicable specification requirements. Methods of analysis shall be appropriate for the parameters being
inspected. It shall be the responsibility of Aerojet to review the test data and determine conformance of the unit under test to
the performance requirements contained in S-480-80 and this specification.

In the event of a failure during any phase of this test procedure, the test activity shall record the required information on the
Test Anomaly Report and alert the design assurance and quality engineers. Except for failures which only represent a limited
out-of-tolerance condition for a particular parameter and are not expected to interfere with the balance of the testing and
which are non-destructive, the testing must be stopped until a complete description of the observed anomaly failure is
documented and a Failure Analysis Strategy (FAS) is formulated, documented, and implemented to preclude loss of
information or evidence that may facilitate determining the failure cause. The full set of data from the referenced tests are
required in order to formulate a plan of action. The cognizant reliability engineer, quality assurance engineer, and the system
or responsible test engineer shall jointly develop the FAS which must be approved by Design Assurance and Quality
Assurance. Analysis and reporting shall be performed in accordance with Aerojet procedures.

4.5.2 General. Scparate test reports shall be prepared in accordance with 4.5.2.1.1 for each series which has successfully
completed testing. This report shall include all data sheets associated with the tests on the unit plus the data reduction and
analysis of specific parameters required by each applicable test procedure specification obtained from screen printouts and
plots, oscilloscope photographs, or magnetic recordings. During tests in which a CRT screen is to be printed or plotted and
retained as a data sheet, the following annotation shall be applied:
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Test/Systems Engineer:
(Signature)
Quality Control:
(Signature)
Customer Representative:
(Flight hardware only) (Signature)
Date:
Test Paragraph No.:

Subassembly/Assembly Serial No.

The report shall also include a certification statement. A complete copy of the report shall be included in the shop order

package.

4.5.2.1 Acceptance test reports

4.5.2.1.1 Format. The acceptance test report shall be prepared and shall include, as a minimum, the following:

a.

b.

C.

d

€.

Title page

Summary

Requirements satisfied (if any)
Discrepancy reports (if any)

Test data

4.5.2.1.2 Test data. The test data included in the report shall be that which was obtained during performance of the tests
specified herein and recorded on the Test Data Sheet(s) (TDS) (see Appendix A) and on printouts and plots.
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5. NOTES S Lo

5.1 Intended use. The intended use of this process specification is to establish the requirenié;l%s for the comprehensive and
limited performance testing of the Advanced Microwave Sounding Unit - A1 System.

5.2 Abbreviations and acr'ohyms

AMSU Advanced Microwave Sounding Unit
BW Bandwidth

C Celsius

CAL Calibration

CCA Circuit Card Assembly

CH Channel

CPT Comprehensive Performance Test
DMM Digital Multimeter

DRB Decade Resistor Box

DVM Digital Voltmeter

ESD Electrostatic Discharge

F Fail

FAS Failure Analysis Strategy
GND Ground

GPIB General Purpose Interface Bus
GSFC Goddard Space Flight Center
HP Hewlett-Packard

HTR Heater

o Input/Output

IF Intermediate Frequency

K Degrees Kelvin

LO Local Oscillator

LPT Limited Performance Test
max Maximum

MUX Multiplexer

NF Noise Figure

P Pass

P/N Part Number

PRT Platinum Resistance Transducer
RF Radio Frequency

RTN Return

S/N Serial Number

STE Special Test Equipment
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TDS
TLM
TAR

Test Data Sheet
Telemetry
Test Anomaly Report
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10. APPENDIX A
10.1 Scope. This appendix contains the test data sheets for all tests and inspections listed in section’3.
TDS Page
1 Grounding Interface Test A2
2 Quiet Power Bus Operational Power Test A-8
3 Quiet Power Bus Operational Power Test (LPT) A-9
4 Quiet Power Bus Turn On Transient Test A-10
5 Noisy Power Bus Operational Power Test A-11
6 Noisy Power Bus Turn On Transient Test A-12
7 Passive Analog Interface Test A-13
8 Instrument Commanding Test A-14
9 Science and Engineering Data Test (Full Scan Mode) A-15
10 Science and Engineering Data Test (Warm Cal Mode) A-18
11 Science and Engineering Data Test (Cold Cal Mode) .. A-20
12 Science and Engineering Data Test (Nadit MOAE) .......o.eoeceirriiienrmrnesreeseseresnsssnsesssnmesnascscsnsssassanenacscs A-25
13 Test Point Interface Test (1.248 MHz Clock TP) A-27
14 Test Point Interface Test (8 Second Sync Pulse TP) ............ A-29
15 Test Point Interface Test (Integrate/Hold and Dump TPs) ‘ : ' ' A-30
16 - Test Point Interface Test (Radiometer Channel Analog Output TPs) ’ A-31
17 Test Point Interface Test (PLO #1 and PLO #2 Lock TPs) A-32
18 Test Point Interface Test (GSE Modes) A-33
19 Radiometer Functional Performance Test (PLO Frequency Measurements) A-34
20 Radiometer Functional Performance Test (Relative NEAT Measurements ) A-35
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TEST DATA SHEET NO. 1 (Sheet 1 of 6) _
Grounding Interface Test (Paragraph 3.3.2, Step 2)
J1 of Spacecraft Interface .
From Chassis Pin Description Required Resistance | Measured Value
Ground to (Ohms) (Ohms) Pass/Fail
J1-1 +29V QUIET PWR BUS > 1M
I11-2 +29V QUIET PWR BUS > 1M
n-3 . |29V QUIET BUS RTN >IM
J14 29V QUIET BUS RTN > 1M
-5 +29V NOISY PWR BUS >1M
J1-6 +29V NOISY PWR BUS > 1M
J1-7 29V NOISY BUS RTN > 1M
J1-8 29V NOISY BUS RTN > 1M
11-9 SURVIVAL PWR BUS A > 1M
J1-10 SURVIVAL BUS A RTN > IM
-1 SURVIVAL PWR BUS A > IM
J1-12 SURVIVAL BUS A RTN > 1M
J1-13 CHASSIS GROUND <1
J1-14 +29V QUIET PWR BUS > 1M
J1-15 +29V QUIET PWR BUS > IM
J1-16 29V QUIET BUS RTN > IM
11-17 29V QUIET BUSRTN > 1M
J1-18 +29V NOISY PWR BUS > IM
J1-19 +29V NOISY PWR BUS > IM
J1-20 29V NOISY BUS RTN >1IM
11-21 29V NOISY BUS RTN > 1M
J1-22 SURVIVAL PWR BUS B > IM
11-23 SURVIVAL BUS B RTN >IM
J1-24 SURVIVAL PWR BUS B > IM
J1-25 SURVIVAL BUS B RTN > M
EOS/AMSU-A1 System P/N 1356008  Shop Order: S/N:
Circle Testt 1® CPT  Final CPT  Sub CPT LPT
Test Systems Engineer Date
Customer Representative Date Quality Control Date

A2
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TEST DATA SHEET NO. 1 (Sheet 2 of 6)
Grounding Interface Test (Paragraph 3.3.2, Step 2)

AE-26156/9
18 June 1998

J2 of Spacecraft Interface .
From Chassis . Pin Description Required Resistance | Measured Value o
Ground to - : R . (Ohms) (Ohms) Pass/Fail
J2-1 Al-1 MOTOR TEMP HI >1M ‘
J2-2 Al-1 MOTOR TEMP LO > 1M
J2-3 Al-1 RECEIVER TEMP 1 HI > IM
J2-4 Al-1 RECEIVER TEMP 110 > IM
J2-5 Al-1 WARM LOAD TEMP HI > IM
J2-6 Al-1 WARM LOAD TEMPLO > 1M
J2-7 Al1-2 MOTOR TEMP HI > IM
J2-8 A1-2 MOTOR TEMP LO > 1M
J2-9 Al-2 RECEIVER TEMP 1 HI > 1M
J2-10 Al-2 RECEIVER TEMP 1LO > 1IM
J2-11 Al-2 WARM LOAD TEMP HI > IM
J2-12 Al-2 WARM LOAD TEMP LO > IM
J2-13 No Connection > 1M
J2-14 No Connection > 1M
J2-15 No Connection > 1M
J2-16 No Connection > 1M
J2-17 No Connection > 1M
J2-18 No Connection > M
J2-19 No Connection > IM
J2-20 No Connection > 1M
J2-21 No Connection > 1M
J2-22 Al-1 RECEIVER TEMP 2 HI > IM
J2-23 Al-1 RECEIVER TEMP2LO > IM
J2-24 No Connection > 1M
J2-25 No Connection > 1M
J2-26 No Connection > IM
J2-27 No Connection > IM
J2-28 Al-2 RECEIVER TEMP 2 HI > IM
J2-29 Al-2 RECEIVER TEMP 2 LO > IM
J2-30 No Connection > IM
J2-31 No Connection > 1IM
J2-32 No Connection > IM
J2-33 No Connection > IM
J2-34 No Connection > IM
J2-35 No Connection >1IM
J2-36 No Connection > 1M
J2-37 No Connection > 1M
EOS/AMSU-AL1 System P/N 1356008 Shop Order: S/N:
Circle Test: 1% CPT Final CP'T Sub CPT LPT
Test Systems Engineer Date
Customer Representative Date Quality Control Date
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TEST DATA SHEET NO. 1 (Sheet 3 of 6) ECR hm(‘&\_
Grounding Interface Test (Paragraph 3.3.2, Step 2) : g ___
: J3 of Spacecraft Interface .
From Chassis : Pin Description Required Resistance | Measured Value
Ground to (Ohms) (Ohms) Pass/Fail
J3-1 1553 INTERFACE DATA A HI > 100K
J3-2 1553 INTERFACEDATA ALO > 100K
J3-3 No Connection > 1M
J3-4 1553 INTERFACE DATA B LO > 100K
J3-5 1553 INTERFACE DATA B HI > 100K
J3-6 1553 INTERFACE DATA A SHIELD <1
J3-7 No Connection - > IM
J3-8 No Connection - > IM
J3-9 1553 INTERFACE DATA B SHIELD <1

S/N:

EOS/AMSU-A1 System P/N 1356008 Shop Order:
Circle Test: 1% CPT Final CPT = Sub CPT » LPT

Test Systems Engineer Date

Customer Representative Date Quality Control Date
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TEST DATA SHEET NO. 1 (Sheet 4 of 6)

Grounding Interface Test (Paragraph 3.3.2, Step 2)

J4 of Spacecraft Interface .
From Chassis Pin Description Required Resistance. | Measured Value
Ground to - ' (Ohms) (Ohms) Pass/Fail | - |-
J4-1 CHASSIS GROUND <1 e : : A
J4-2 8 SECOND SYNC PULSE TP @K >100KR
J4-3 PLO #2 LOCK TP > 100K !
J4-4 PLO LOCK RTN (7/8) <1 )
J4-5 I/H & DUMP RTN (2/3) <1 :
J4-6 DUMP COMMAND TP > 100K
Ja-7 No Connection > 1M
J4-8 CH 3 ANALOG OUT TP > 100K
J4-9 CH 4 ANALOG OUT TP > 100K
J4-10 CH 5 ANALOG OUT TP > 100K
J4-11 CH 6 ANALOG OUT TP > 100K
J4-12 CH 7 ANALOG QUT TP > 100K
J4-13 CH 8 ANALOG OUT TP > 100K
J4-14 CH 9 ANALOG OUT TP > 100K
J4-15 No Connection > IM
J4-16 No Connection > 1M
J4-17 GSE COMMAND LSB > 5K
J4-18 GSE COMMAND MSB-1 > 5K
J4-19 No Connection - > 1M
J4-20 1.248 MHz CLOCK TP > 100K
J4-21 1.248 MHz CLOCK RTN (1) <1
J4-22 PLO #1 LOCK TP 220 K > 100K~
J4-23 No Connection > 1M
J4-24 I'H COMMAND TP > 100K
J4-25 No Connection > IM
J4-26 ANALOG OUT RTN (2/3) <l
J4-27 CH 10 ANALOG OUT TP > 100K
J4-28 CH 11 ANALOG OUT TP > 100K
J4-29 CH 12 ANALOG OUT TP > 100K
J4-30 CH 13 ANALOG OUT TP > 100K
J4-31 CH 14 ANALOG OUT TP > 100K
Ja-32 CH 15 ANALOG OUT TP > 100K
J4-33 No Connection > 1M
J4-34 No Connection > IM
J4-35 GSE COMMAND MSB >SK
J4-36 GSE COMMAND RTN (1) <1
J4-37 No Connection > IM
EOS/AMSU-A1 System P/N 1356008  Shop Order: S/N:
Circle Test: 1¥ CPT  Final CPT  Sub CPT LPT
Test Systems Engineer Date
Customer Representative Date Quality Control Date
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TEST DATA SHEET NO. 1 (Sheet 5 of 6)
Grounding Interface Test (Paragraph 3.3.2, Step 2)

smm'ﬂg OF

Low \W

Required Measured Value
Source | Destination Source Pin Description Resistance (Ohms) (Ohms) Pass/Fail”
Ji-1 J1-2 +29V QUIET PWR BUS <1
J1-1 J1-14 +29V QUIET PWR BUS <l
J1-1 J1-15 +29V QUIET PWR BUS <1
J1-3 Ji-4 29V QUIET BUS RTN <1
J1-3 J1-16 29V QUIET BUS RTN <1
J1-3 J1-17 29V QUIET BUS RTN <l .
J1-5 J1-6 +29V NOISY PWR BUS <l
J1-5 J1-18 +29V NOISY PWR BUS <1
J1-5 J1-19 +29V NOISY PWR BUS <1
J1-7 J1-8 29V NOISY BUS RTN <1
J1-7 J1-20 29V NOISY BUS RTN <1
J1-7 J1-21 29V NOISY BUS RTN <1
J1-9 J1-11 SURVIVAL PWR BUS A <1
J1-10 J1-12 SURVIVAL BUS A RTN <1
J1-22 J1-24 SURVIVAL PWR BUS B <1
J1-23 J1-25 SURVIVAL BUS B RTN <1
Ji-1 J1-5 +29V QUIET PWR BUS > 1M
J1-1 J1-7 +29V QUIET PWR BUS > 1M
J1-1 J1-9 +29V QUIET PWR BUS > IM
J1-1 J1-10 +29V QUIET PWR BUS >1IM
J1-1 J1-22 +29V QUIET PWR BUS > 1M
J1-1 J1-23 +29V QUIET PWR BUS > 1IM
J1-3 J1-5 29V QUIET BUS RTN > IM
J1-3 J1-7 29V QUIET BUS RTN > IM
J1-3 J1-9 29V QUIET BUS RTN > IM
EOS/AMSU-A1 System P/N 1356008  Shop Order: S/N:
Circle Test: 1% CPT Final CPT  Sub CPT LPT
Test Systems Engineer Date
Customer Representative Date Quality Control Date
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SHEET L1Z__OF. AE-26156/9
ceR 0. 2272 18 June 1998
TEST DATA SHEET NO. 1 (Sheet 6 of 6)
Grounding Interface Test (Paragraph 3.3.2, Step 2)
- Required Measured Value
Source | Destination Source Pin Description Resistance (Ohms) (Ohms) | Pass/Fail
J1-3 'J1-10 |29V QUIET BUS RTN - >IM ' ' :
- J1-3 J1-22 - |29V QUIET BUS RTN > IM
J1-3 J1-23 |29V QUIET BUS RTN > IM
Ji-5 J1-9 +29V NOISY PWR BUS > M
J1-5 J1-10  |[+29V NOISY PWR BUS > IM
J1-5 J1-22  |+29V NOISY PWR BUS > IM
J1-5 J1-23  [+29V NOISY PWR BUS > IM
J1-7 J1-9 29V NOISY BUS RTN > 1M
J1-7 J1-10 |29V NOISY BUS RTN > 1M
J1-7 J1-22 |29V NOISY BUS RTN > 1M
J1-7 J1-23 |29V NOISY BUS RTN >IM
J1-9 J1-22  |SURVIVAL PWR BUS A > M
J1-9 J1-23  |SURVIVAL PWR BUS A > M
J1-10 J1-22  |SURVIVAL BUS ARTN > IM
J1-10 J1-23 SURVIVAL BUS A RTN > M
J1-13 | J1 OUTER |CHASSIS GROUND <1
SHELL
J1-13 | J2 OUTER |CHASSIS GROUND <1
|- SHELL S :
J1-13. | 13 OUTER |CHASSIS GROUND | o<1
SHELL
J1-13 | J4 OUTER |CHASSIS GROUND <1
SHELL
J3-1 J3-5 1553 INTERFACE DATA AHI > 100K
J3-1 J3-4 1553 INTERFACE DATA AHI > 100K
J3-2 J3-5 1553 INTERFACE DATAALO > 100K
J3-2 13-4 1553 INTERFACE DATAALO > 100K
EOS/AMSU-A1 System P/N 1356008  Shop Order: ___ S/N:
Circle Test: 1% CPT  Final CPT SubCPT LPT
Test Systems Engineer Date
Customer Representative Date Quality Control Date




AE-26156/9

18 June 1998 ‘ smtrrrﬂ_ 0F,
pow NO. 5 |

, TEST DATA SHEET NO. 2
Quiet Power Bus Operational Power Test (Paragraph 3.3.3.1.1)

Required Measured Maximum Peak Required Calculated Peak
Quiet Bus Voltage | QBV | PLO | Quiet Bus Current Power Power Pass/Fail
QBV ~ (Volts) QBI (Watts) (QBV x QBD
(Volts) (Amps) (Watts)
26.95-27.05 - #1 <94
N 28.95-29.05 #1 <94
| 2695-27.05 #2 <94
? A . )z‘% A
S I 28.95-29.05 #2 <94
AAFW
1 30.95 - 31.05 # <94
Required Measured Average Required | Calculated Average
Quiet Bus Voltage QBV PLO | Quiet Bus Current Power Power Pass/Fail
QBV (Volts) QBI (Watts) (QBV x QBI)
(Volts) (Amps) (Watts)
26.95 - 27.05 #1 S <88 <@t
f~ 28.95 - 29.05 #1 - | s88up
‘GQ(‘ \ 30.95-31.05 #1 88 sp.
. :
i 1 26.95-27.05 #2 =8 cpy,
WA 28.95- 2965 # <88
Pt e
° 30.95-3105 # <88 <fp

EOS/AMSU-AI System P/N 1356008  Shop Order: S/N:
Circle Test: 1% CPT  Final CPT  Sub CPT

Test Systems Engineer Date

Customer Representative Date Quality Control Date

A-8
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KGR NO. L& /2in 18 June 1998

TEST DATA SHEET NO. 3
Quiet Power Bus Operational Power Test (LPT) (Paragraph 3.3.3.1.2)

Required Measured | - Averé'ge ‘| Required |Calculated Average ‘
Quiet Bus Voltage QBV Quiet Bus Current Power Power Pass/Fail
QBV (Volts) QBI (Watts) (QBVxQBD
{Volts) (Amps) (Watts)
28.95-29.05 <88 86

75% (Mn A

EOS/AMSU-A1 System P/N 1356008  Shop Order: S/N:
LPT

Test Systems Engineer Date '
Customer Representative Date Quality Control Date

A-9



'AE-26156/9
18 June 1998 . SHERT Z Or

TEST DATA SHEET NO. 4 R Ve
Quiet Power Bus Turn On Transient Test (Paragraph 3.3.3.1.3)
+31 Volts
Parameter Measured/Calculated Required Pass/Fail
]\ ' |Peak Current - Amps <10.6 Amps
@ Pulse Width (gw Sk | ms RS-
‘I;Fﬂkate of Change(slope): auaT N  mas| <677 mAds |
M SN T i | <womme ] |
+29 Volts’
:}~ Parameter Measured/Calculated Required Pass/Fail
X| [Peak Current Amps <10.6 Amps
Q‘!\ ) [Putse Widn (Steadsy St ) ms| S e
MR Rate of Change(slope): dIdT mafjss <677 mA/ps
" | Pkse widfh (tomsient) ms| <00 msec ]
! +27 Volts
“ Parameter Measured/Calculated Required Pass/Fail
X| |Peak Current Amps <10.6 Amps
Q(,\ Pulse Widm(g/’mf{iy S faﬂ) ms| Rl R
‘_& ! Rate of Change(slope): dIdT ma/us <677 mA/ps
Sfr 5 Bds width, [Tmiaj) l nS < eomsec I
£0S ANSU- Al PN BEcee SN
56"
Cirde Tt (*TCAT  Fiml CPT Sub CAT |
o - | o st Srstems £A9en cen
Cudoorter Ccrreserditioe Gual’ty ConTrol

A-10
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AE-26156/9
TEST DATA SHEET NO. 5
Noisy Power Bus Operational Power Test (Paragraph 3.3.3.2.1)
Required = | Measured | Required | Maximum Peak Required | Calculated Peak
- | Noisy Bus Voltage{ NBV Peak . | Noisy Bus Current Peak Power Pass/Fail
NBV -~ (Volts) - Current NBI Power (NBV x NBI) -
(Volts) (Amps) (Amps) (Watts) (Watts)
26.95 - 27.05 <1 <40
28.95 - 29.05 <1 <40
30.95 - 31.05 <1 <40
Required Measured NBV Average Required | Calculated Average
Noisy Bus Voltage (Volts) Noisy Bus Current | Average Power Pass/Fail w/
NBV NBI Power (NBYV x NBI)
(Volts) (Ampsl)(sac, (Watts) (Watts) i
26.95 - 27.05 < B k i
/
28.95 - 29.05 <§ 8 ZH0
30.95 - 31.05 <6 5
|
|
Required Measured NBV Bus Current During )
Noisy Bus Voltage | (Volts) the /H, D. Period Pass/Fail {
NBV )
(Volts)
me. .
2(.15 — 27.05 . A Not Applicable
me
28405 —29.a5 ma : »* Not Applicable
& .
30.75—31.05 S .a.g & Not Applicable
& Adfwunr beairs
sk belwer— cel Teste
EOS/AMSU-A1 System P/N 1356008  Shop Order: S/N:
Circle Test: 1% CPT Final CPT Sub CPT
Test Systems Engineer Date
Customer Representative Date Quality Control Date

A-11



 AE-26156/9

18 June 1998 SHEET 8 or
TEST DATA SHEET NO. 6 BCR No. [R75
Noisy Power Bus Turn On Transient Test (Paragraph 3.3.3.2.2)
+31 Volts
Parameter Measured/Calculated Required Pass/Fail
Peak Current "Amps <11.5 Amps
Pulse Width ms <100 ms
Rate of Change(slope): dI/dT ma/ps <744 mA/us
+29 Volts
Parameter Measured/Calculated Required Pass/Fail
Peak Current Amps <11.5 Amps
Pulse Width ms <100 ms
Rate of Change(slope): dI/dT ma/us <744 mA/us
+27 Volts
Parameter Measured/Calculated Required Pass/Fail
Peak Current Amps <11.5 Amps
Pulse Width ms <100 ms
Rate of Change(slope): dI/dT ma/us <744 mA/ps
£OS AMSU-Al - AW SW:
NN
Crde Test 15CAPT  Fial CAT  Sub GPT
et f/sém_r ENonetp Vo7 .
Cuslomer Keresordstss e. uality - CollTRoL |

A-12
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e B2 oF AE-26156/9
SHEET — 1¢ ’ 18 June 1998
£CR - NO. o
TEST DATA SHEET NO. 7
Passive Analog Interface Test (Paragraph 3.3.4)
Required Measured
Number Thermistor Temperature Temperature Pass/Fail
(Celsius) (Celsius)
1 Al-1 SCAN MOTOR *+5°

2 Al-2 SCAN MOTOR *+5°

3 Al-1RF SHELF #1 *45°

4 Al-2RF SHELF # 1 *4+5°

5 Al-1 WARMLOAD *+5°

6 Al-2 WARM LOAD *+5°

7 Al-1RF SHELF #2 *4+5°

8 Al-2RF SHELF # 2 *45°

* is the measured temperature of the unit environment
EOS/AMSU-A1 System P/N 1356008  Shop Order: S/N:
Circle Test: 1% CPT Final CPT  Sub CPT LPT
Test Systems Engineer Date

Customer Renresentative Date Qualitv Control Date



AE-26156/9
18 June 1998

SHEVT 85 OF

TEST DATA SHEET NO. 8 FiRooNO. @_-
Instrument Commanding Test (Paragraph 3.3.5.2)
Step Instrument Status Yes/N)o
12| Full Scan Mode command received? |
13 { Is Al-1 motor scanning?
14 | Did Al-1 motor stop scanning?
15 | Is A1-2 motor scanning?
16 | Did A1-2 motor stop scanning?
17 | Are both motors scanning?
18 Reflectors positioned looking at warm loads?
19 Reflectors positioned looking at nadir?
20 | Reflectors positioned looking at cold cal 1?
21 | Reflectors positioned looking at cold cal 47
22 Reflectors positioned looking at cold cal 3?
23 Reflectors positioned looking at cold cal 27
24 | Reflectors positioned looking at cold cal 17
25 | Did PLO toggle?
25 Did C&DH processor reset?
Yes =Pass No = Fail
EOS/AMSU-A1 System P/N 1356008 Shop Order: S/N:
Circle Test: 1" CPT  Final CPT  Sub CPT - LPT‘
| Test Systems Engineer Date
Customer Representative Date Quality Control Date

A-14




SUERT 34 OF

—_— AE-26156/9
LEEHNQ. _/ﬂé_ _ 18 June 1998
TEST DATA SHEET NO. 9 (sheet 1 of 3)
Science and Engineering Data Test (Full Scan Mode) (Paragraph 3.3.5.3.1)
Step Instrument Status (Yes / MN)o
1 Full Scan Mode command received?
2 | ENGR OK message seen? ‘ _
3 Unit (both reflectors) running in full scan mode?
Yes =Pass No = Fail
Step | Element Description Measured Value* Required Value (P)ass/(F)ail
(Binary) (Binary)
4a 1-2 Packet ID 0000100100000101
4b 34 Packet Length. 0000001010111111
4c 5-6 Unit Serial Number 0000001 100000000
4d 7-8 Instrument Mode/ Status 1041101000000010
O K.H:dzbere 1-13-98 .
RADIOMETER SCENE DATA f 3
Step Description Required Counts (P)ass/(F)ail
4f | Review All Scene Data 12500-20500
PRT TEMPERATURE DATA
Step Element Description Required (P)ass/(F)ail
4g 1090-1178 | Review All PRT Data** 10-40 degrees C
4g 1180 Temperature Sensor Reference | 23244-26317 counts
STATUS '
Step Description Status* Required Status (P)ass/(F)ail
Antenna in Full Scan Mode YES
Antenna in Warm Cal Mode NO
Antenna in Cold Cal Mode NO
Antenna in Nadir Mode NO
Cold Cal Position LSB ZERO
4h Cold Cal Position MSB ZERO
PLO Redundancy PLO #1
Scanner Al-1 Power ON
Scanner A1-2 Power ON
PLO #1 Lock YES
PLO #2 Lock OFF
ADC Latchup Flag ONE
* Rewriting printout data on this data sheet is optional.
** Refer to Table IV for PRT Data Description
EOS/AMSU-A1 System P/N 1356008 ShopOrder: __ S/N:
Circle Test: 1¥* CPT  Final CPT  Sub CPT LPT
Test Systems Engineer Date
Customer Representative Date Quality Control Date

A-15



AE-26156/9 —
SH 1:‘:?;?5:)

18 June 1998 7
Bk N, /\%‘7“‘*—

TEST DATA SHEET NO. 9 (sheet 2 of 3)
Science and Engineering Data Test (Full Scan Mode) (Paragraph 3.3.5.3.1)

REFLECTOR POSITIONS (Step 4e¢) .
Al-1 REFLECTOR Al-2 REFLECTOR
BP | Element | Position | Required | (P)ass/ | Element Position | Required | (P)ass/
(&) (N5 | (ail *) M5 | Bail
1 14 16
2 48 50
13 82 84

4 116 118
5 150 : . 152
6 184 : : 186
7 218 ' 220
8 252 254
9 286 288
10 320 322
11 354 356
12 388 390
13 422 424
14 456 458
15 490 492
16 524 526
17 558 560
18 592 594
19 626 . 628

20 660 . ' 662

2] 694 696

22 728 730

23 762 764

24 796 798

25 830 832

26 864 866

27 898 900

28 932 934

29 966 968

30 1000 1002

CcC 1034 1036

WC 1186 1188

*  Actual counts from printout. Rewriting counts on this data sheet is optional.
** Required counts from AE26002/1 TDS 5&6 +/- 5 counts
EOS/AMSU-A1 System P/N 1356008 Shop Order: S/N:
Circle Test: 1 CPT  Final CPT  Sub CPT —— LPT
Test Systems Engineer Date '
Customer Representative Date Quality Control Date

A-16



AE-2615¢

: : iz HO. _/_i’;_f/__fl_?_ . 18 June 19
TEST DATA SHEET NO. 9 (sheet 3 of 3)
Science and Engineering Data Test (Full Scan Mode) (Paragraph 3.353.1)
ENGINEERING DATA
Step  Description” Measured* Requied | (Pyassi(Fail
Signal Processor (+5 VDC) +4 to +6 volts
Signal Processor (+15 VDC) +14 to +16 volts
) Signal Processor (-15 VDC) -14 to -16 volts
Scan Drive (+5 VDC) +4 to +6 volts
Scan Drive (+15 VDC) +14 to +16 volts
Scan Drive (-15 VDC) -14 to -16 volts
PLO (+15 VDC) +14 to +16 volts
PLO (-15VDC) -14 to -16 volts
Receiver (+8 VDC) +7 to +9 volts
4i Mixer/IF Amplifier Al-1 (+10 VDC) +9 to +11 volts
A Mixer/IF Amplifier A1-2 (+10 VDC) +9 to +11 volis
h LO Channel 6 +9 to +11 volts
LO Channel 7 +9 to +11 volts
LO Channel 3 +9 to +11 volts
LO Channel 4 +9 to +11 volts
LO Channel § +9 to +11 volts
LO Chanpe] 8 +9to +11 volts
LO Channel 15 +14 to +16 volts
Quiet Bus Current <3 Amps
A1l-1 Noisy Bus Current < 125 milliamps
A1-2 Noisy Bus Current < 125 milliamps
* Rewriting printout data on this data sheet is optional.
EOS/AMSU-A1 System P/N 1356008 Shop Order: S/N:
Circle Test: 1% CPT  Final CPT  Sub CPT LPT
Test Systems Engineer Date
Customer Representative Date Quality Control Date

A-17




- AE-26156/9
18 June 1998

e
TEST DATA SHEET NO. 10 (Sheet 1 of 2) NG -/;\/é._-
Science and Engineering Data Test (Warm Cal Mode) (Paragraph 3.3.5.3.2)
Step : Instrument Status (Yes / MN)o
1 Warm Cal Mode command received?
2 ENGR OK message seen?
3 Both reflectors positioned at warm loads?
Yes =Pass No =Fail
Step | Element Description Measured Value* Required Value (P)ass/(F)ail
(Binary) (Binary)
4a 1-2 Packet ID 000010010000001 1
4b 3-4 Packet Length 0000001010111111
4¢ 5-6 Unit Serial Number 0000001 100000000
44 7-8 Instrument Mode/ Status 1071101000000100
0 RUad 1134 .
RADIOMETER SCENE DATA J q %\,\,\ M
Step Description Required Counts (P)ass/(F)ail
4f | Review All Scene Data 12500-20500
PRT TEMPERATURE DATA
Step Element Description Required (P)ass/(F)ail
4 1090-1178 Review All PRT Data** 1040 degrees C
4 1180 Temperature Sensor Reference | 23244-26317 counts
STATUS
Step Description Status* Required Status (P)ass/(F)ail
Antenna in Full Scan Mode NO :
Antenna in Warm Cal Mode YES
Antenna in Cold Cal Mode NO
Antenna in Nadir Mode NO
Cold Cal Position LSB ZERO
4h | Cold Cal Position MSB ZERO
PLO Redundancy PLO #1
Scanner Al-1 Power ON
Scanner Al-2 Power ON
PLO #1 Lock YES
PLO #2 Lock OFF
ADC Latchup Flag ONE
* Rewriting printout data on this data sheet is optional.
** Refer to Table IV for PRT Data Description
EOS/AMSU-A1 System P/N 1356008 Shop Order: S/N:
Circle Test: 1¥ CPT  Final CPT  Sub CPT LPT
Test Systems Engineer Date .
Customer Representative Date Quality Control Date
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TEST DATA SHEET NO. 10 (sheet 2 of 2)
Science and Engineering Data Test (Warm Cal Mode) (Paragraph 3.3.5.3.2)

REFLECTOR POSITIONS (Step 4¢)
Al-1 REFLECTOR Al-2 REFLECTOR
BP | Position Range | Required (**) . (P)ass/ Position Range | Required (**) (P)ass/ -
(*) + 5 counts (F)ail o) + 5 counts (Fail
1-
30
* Actal range (min to max) of counts from printout (Only beam positions 1-30).
Rewriting counts on this data sheet is optional.
** Required counts from AE26002/1 TDS 5&6 =+ 5 counts for warm calibration position
ENGINEERING DATA
Step Description Measured*** Required (P)ass/(F)ail
| Signal Processor (+5 VDC) +4 to +6 volts
Signal Processor (+15 VDC) +14 to +16 volts
Signal Processor (-15 VDC) -14 to -16 volts
Scan Drive (+5 VDC) +4 to +6 volts
Scan Drive (+15 VDC) +14 to +16 volts
Scan Drive (-15 VDC) -14 10 -16 volts
{ PLO (+15 VDC) +14 to +16 volts
_| PLO(-15 VDC) -14 to -16 volts
Receiver (+8 VDC) +7 to +9 volts
4i Mixer/IF Amplifier A1-1 (+10 VDC) .49 to +11 volts
Mixer/IF Amplifier A1-2 (+10 VDC) +9 to +11 volts
LO Channel 6 +9 to +11 volts
LO Channel 7 +9to +11 volts
LO Channel 3 +9 to +11 volts
LO Channel 4 +9 to +11 volts
LO Channel 5 +9to+11 volis
LO Channel 8 +9 to +11 volts
LO Channel 15 +14 to +16 volts
Quiet Bus Current <3 Amps
Al-1 Noisy Bus Current < 125 milliamps
A1-2 Noisy Bus Current < 125 milliamps
*** Rewriting printout data on this data sheet is optional.
EOS/AMSU-A1 System P/N 1356008  Shop Order: ‘S/N:
Circle Test: 1% CPT Final CPT  Sub CPT LPT
Test Systems Engineer Date ,
Customer Representative Date Date

Quahfy Control

A-19

<L o AE-26156/9
NO, 77 o~ 18 June 1998
g




AE-26156/9
18 June 1998

TEST DATA SHEET NO. 11 (Sheet 1 of 5)
Science and Engineering Data Test (Cold Cal Mode) (Paragraph 3.3.5.3.3)

"7
sapzy O op

R NG, O

Instrument Status Yes/ (N)o

Cold Cal Mode command received?

ENGR OK message seen?

Both reflectors positioned at cold cal position 1?

Cold Cal Position 2 command received?
ENGR OK message seen? ‘

Both reflectors positioned at cold cal position 2?

11 Cold Cal Position 3 command received?

12 ENGR OK message seen?

13 Both reflectors positioned at cold cal position 3?

16 Cold Cal Position 4 command received?

17 | ENGR OK message seen?

18 Both reflectors positioned at cold cal position 47

Yes =Pass No =Fail

Step

Element

Description Measured Value*

(Binary)

Required Value
(Binary)

(P)ass/(F)ail

4a

1-2 Packet ID 0000100100000011

4b

34 | Packet Length_ 0000001010111111

4c

5-6 Unit Serial Number 0000001100000000

7-8 Instrument Mode/ Status 1011101000001000

9a

7-8 Instrument Mode/ Status 1071101000101000

14a

7-8 Instrument Mode/ Status 1071101001001000

19a

7-8 Instrument Mode/ Status 1011101001101000

0 [ZJ(UW 7-13-56

RADIOMETER SCENE DATA

Step Description Required Counts (P)ass/(F)ail

4af Review All Scene Data 12500-20500

]

PRT TEMPERATURE DATA

Step

Element Description Required

(P)ass/(Flail

4

1090-1178 | Review All PRT Data** 10-40 degrees C

48

1180 Temperature Sensor Reference 23244-26317 counts

Circle Test:

EOS/AMSU-AL1 System P/N 1356008  Shop Order:

* Rewriting printout data on this data sheet is optional.
** Refer to Table IV for PRT Data Description

S/N:
LPT

1* CPT Final CPT Sub CPT

Test Systems Engineer

Customer Representative

Date N

Date Quality Control

Date

A-20
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SHRET ) op  AE-261569
B N‘Tﬁ? — 718 June 1998
e LD
TEST DATA SHEET NO. 11 (sheet 2 of 5) '
Science and Engineering Data Test (Cold Cal Mode) (Paragraph 3.3.5.3.3)

STATUS

Step ~ Description ‘ : Status* = | Required Status | (P)ass/(F)ail
Antenna in Full Scan Mode "NO ‘ ' '
Antenna in Warm Cal Mode NO
Antenna in Cold Cal Mode YES
Antenna in Nadir Mode NO
Cold Cal Position LSB ZERO

4h | Cold Cal Position MSB ' ZERO
PLO Redundancy PLO#1
Scanner Al-1 Power ON
Scanner Al-2 Power ON
PLO #1 Lock YES
PLO #2 Lock OFF
ADC Latchup Flag ONE

9b | Cold Cal Position LSB . ‘| ONE
Cold Cal Position MSB o ZERO

14b | Cold Cal Position LSB ZERO
Cold Cal Position MSB ONE

19b | Cold Cal Position LSB ONE
Cold Cal Position MSB ONE

* Rewriting printout data on this data sheet is optional.

EOS/AMSU-A1 System P/N 1356008  Shop Order: S/N:
Circle Test: 1® CPT  Final CPT  Sub CPT LPT

Test Systems Engineer Date

Customer Representative Date Quality Control Date

A2l



" AE-26156/9
18 June 1998

By g ;(%F/\
TEST DATA SHEET NO. 11 (sheet 3 of 5) oLl
Science and Engineering Data Test (Cold Cal Mode) (Paragraph 3.3.5.3.3)
& |
REFLECTOR POSITIONS (StepA8) . X
Al-1 REFLECTOR A1-2 REFLECTOR
BP | Position Range Required (**) (P)ass/ Position Range Required (**) (P)ass/ i
™) + 5 counts (Fail (*) + 5 counts (Fail '
l_ . . }
30 i
** Required counts from AE26002/1 TDS 3&6 +/- 5 counts for Cold Cal Position #1 f
Wale
) REFLECTOR POSITIONS (Step 9¢) : !
_Al-1 REFLECTOR. A1-2 REFLECTOR : \
BP | Position Range Required (**) (P)ass/ Position Range Required (**) ‘(P)ass/ y o
*) = 5 counts (Fail *) + 5 counts (Fail ,
1-
30 '
** Required counts from AE26002/1 TDS 5&6 +/- 5 counts for Cold Cal Position #2 :
22C
REFLECTOR POSITIONS (Step 147) '
Al-1 REFLECTOR Al-2 REFLECTOR '
BP | Position Range | Required (**) (P)ass/ Position Range |- Required (**) (P)ass/ !
*) + 5 counts (F)ail *) =+ 5 counts (F)ail '
1- 4 &/
30 :
** Required counts from AE26002/1 TDS 5&6 +/- 5 counts for Cold Cal Position #3 v N
REFLECTOR POSITIONS (Step 19¢) l )
Al-1 REFLECTOR Al-2 REFLECTOR 7-3-
BP | Position Range Required (**) (P)ass/ Position Range Required (**) (P)ass/
™*) * 35 counts (Fail ™) + 5 counts (F)ail
1-
30
** Required counts from AE26002/1 TDS 5&6 +/- 5 counts for Cold Cal Position #4
* Actual range (min to max) of counts from printout (Only beam positions 1-30).
Rewriting counts on this data sheet is optional.
EOS/AMSU-A1 System P/N 1356008 Shop Order: S/N:
Circle Test: 1* CPT Final CPT  Sub CPT -_ LPT
Test Systems Engineer Date
Customer Representative Date Quality Control Date
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TEST DATA SHEET NO. 11 (sheet 4 of 5)

?»\“!\ Science and Engineering Data Test (Cold Cal Mode) (Paragraph 3.3.5.3.3)
N A1 REFLECTOR POSITION (Step 4¢) _ ‘.
"Beam \]  Actual Beam Count* Required ** Beam Count . " Pass/Fail
Position |\ (£ 5 counts)
ColdCall | \
- * Attual count from printout (Only beam positions Cold Cal 1)
** Reduired count from AE-26002/IC TDS 6 + 5 counts for Cold Cal 1

N

\_Al REFLECTOR POSITION (Step 4¢)

Beam Actual Beam Count* Required ** Beam Count Pass/Fail
Position N\ (5 counts)
Cold Cal 1 )

* Actual count from printout (Only beam positions Cold Cal 1
** Required count from AE-26002/IC TDS 6 + 5 counts for Cold Cal 1

N,
\

A1 REFLECTOR POSITION (Step 4¢)

Beam - Actual Beam Count* - "Required ** Beam Count - ~ Pass/Fail
Position’ : ' (+5counts)
Cold Cal 1 B

* Actual count from printout (Only beam‘ positions Cold Cal 1)
** Required count from AE-26002/IC TDS 6.+ 5 counts for Cold Cal 1

AY
AY

N,
\
\

A1l REFLECTOR POSITION (Step 4e)

Beam Actual Beam Count* Required ** Beam Count Pass/Fail
Position (£ 5 counts)
Cold Cal 1 “

* Actual count from printout (Only beam positions Cold Call)
** Required count from AE-26002/IC TDS 6 + 5 counts for Cold Cal 1

,\

\

EOS/AMSU-A1 System P/N 1356008  Shop Order: S/N: \
Circle Test: 1 CPT  Final CPT  Sub CPT LPT \

Test Systems Engineer \ Date .

Customer Representative Date Quality Control \ Date
\
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AE-26156/9
18 June 1998

4
/ OF

. TEST DATA SHEET NO. 11 (sheet 5 of 5) :;f;{” T—_or
Science and Engineering Data Test (Cold Cal Mode) (Paragraph 3.3.5.3.3) No, ‘r,\//\~
ENGINEERING DATA
Step Description Measured* Required (P)ass/(F)ail
Signal Processor (+5 VDC) +4 to +6 volts .
Signal Processor (+15 VDC) +14 to +16 volts
Signal Processor (-15 VDC) -14to -16 volts
Scan Drive (+5 VDC) . +410 +6 volts
Scan Drive (+15 VDC) +14 to +16 volts
Scan Drive (-15 VDC) -1410 -16 volts
PLO (+15 VDC) +14 to +16 volts
PLO (-15 VDC) -14 to -16 volts
Receiver (+8 VDC) +7 to +9 volts
4i Mixer/IF Amplifier Al-1(+10 VDC) +9t0 +11 volts
) Mixer/IF Amplifier A1-2 (+10 VDC) +9to +11 volts
| LO Channel 6 +9to +11 volts
LO Channel 7 +9to +11 volts
LO Channel 3 +9to +11 volts
LO Channel 4 +9 to +11 volts
LO Channel 5 +9 10 +11 volts
LO Channel 8 +9 to +11 volts
LO Channel 15 +14 to +16 volts
Quiet Bus Current <3 Amps
Al-1 Noisy Bus Current < 125 milliamps
A1-2 Noisy Bus Current < 125 milliamps
* Rewriting printout data on this data sheet is optional.
EOS/AMSU-A1 System P/N 1356008  Shop Order: S/N:
Circle Test: 1* CPT  Final CPFT  Sub CPT LPT
 Test Systems Engineer Date .
Customer Representative Date Quality Control Date
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TEST DATA SHEET NO. 12 (Sheet 1 of 2)
Science and Engineering Data Test (Nadir Mode) (Paragraph 3.3.5.3.4)
Step Instrument Status (Yes/ (MN)o
1 Nadir Mode command received?
2 | ENGROK message seen?
3 Both reflectors positioned at nadir position?
Yes =Pass No = Fail
Step | Element Description Measured Value* Required Value (P)ass/(F)ail
(Binary) (Binary)
4a 1-2 Packet ID 0000100100000011
4b 34 Packet Length 0000001010111111
4¢ 5-6 Unit Serial Number 0000001 100000000
4d 7-8 Instrument Mode/ Status | 1001101000010000
RADIOMETER SCENE DATA
Step Description Required Counts (P)ass/(F)ail
4f Review All Scene Data 12500-20500
PRT TEMPERATURE DATA
Step Element Description Required (P)ass/(F)ail
4g 1090-1178 | Review All PRT Data** 10-40 degrees C
4g 1180 Temperature Sensor Reference 23244-26317 counts
STATUS
Step Description "~ Status* Required Status (P)ass/(F)ail
Antenna in Full Scan Mode NO
Antenna in Warm Cal Mode NO
Antenna in Cold Cal Mode NO
Antenna in Nadir Mode YES
Cold Cal Position LSB ZERO
4h Cold Cal Position MSB ZERO
PLO Redundancy PLO #1
Scanner A1-1 Power ON
Scanner A1-2 Power ON
PLO #] Lock YES
PLO #2 Lock OFF
ADC Latchup Flag ONE
* Rewriting printout data on this data sheet is optional.
** Refer to Table IV for PRT Data Description
EOS/AMSU-A1 System P/N 1356008 Shop Order: S/N:
Circle Test: 1* CPT Final CP'T Sub CPT LPT
Test Systems Engineer Date*
Customer Representative Date Quality Control Date

A25
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TEST DATA SHEET NO. 12 (sheet 2 of 2) No (57
Science and Engineering Data Test (Nadir Mode) (Paragraph 3.3.5.3.4) -

REFLECTOR POSITIONS (Step 4¢) .
Al-1 REFLECTOR Al-2 REFLECTOR
BP | Position Range Required (**) (Pass/ Position Range Required (**) (P)ass/
*) + 5 counts (Fail (*) + 5 counts (Fail
1-
30 : - _
* Actual range (min to max) of counts from printout (Only beam positions 1-30).
Rewriting counts on this data sheet js optional.
** Required counts from AE26002/1 TDS 5&6 +/- 5 counts for “true” nadir position.
ENGINEERING DATA
Step Description Measured*** Required (P)ass/(F)ail
Signal Processor (+5 VDC) +4 1o +6 volts
Signal Processor (+15 VDC) +14 to +16 volts
Signal Processor (-15 VDC) -14 to -16 volts
Scan Drive (+5 VDC) +4 to +6 volts
Scan Drive (+15 VDC) +14 to +16 volts
Scan Drive (-15 VDC) -14 10 -16 volts
PLO (+15 VDO) +14 to +16 volts
| PLO(-15 VDC) -14 to -16 volts
. | Receiver (+8 VDC) +7 to +9 volts
4i Mixer/IF Amplifier Al-1 (+10 VDC) +9 to +11 volis
' Mixer/IF Amplifier A1-2 (+10 VDC) +9 to +11 volts
LO Channel 6 . +91to +11 volts
LO Channel 7 +9 to +11 volts
LO Channel 3 +9 to +11 volts
LO Channel 4 +9 to +11 volts
LO Channel 5 +9 to +11 volts
LO Channel 8 +9 to +11 volts
LO Channel 15 +14 to +16 volts
Quiet Bus Current <3 Amps
Al-1 Noisy Bus Current < 125 milliamps
A1-2 Noisy Bus Current < 125 milliamps
*** Rewriting printout data on this data sheet is optional.
EOS/AMSU-A1 System P/N 1356008 Shop Order: S/N:
Circle Test: 1% CPT Final CPT  Sub CPT LPT
Test Systems Engineer Date
Customer Representative Date Quality Control Date
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TEST DATA SHEET NO. 19"
1553 Bus Interface Test (Paragraph 3.3.5.4)
ATTACH BUS A WAVE FORM
P/F
Bus A Amplitude : 18.0 - 27.0 VP-P
Bus A Rise Time : 100 — 300 nsec
ATTACH BUS B WAVE FORM
P/F
Bus B Amplitude :18.0-27.0 VP-P
Bus B Rise Time : 100 - 300 nsec
1* CPT: ; Final CPT___
S/0: Test Engineer Date |
PN:___
SN: Quality Control Date

A2



 AE-26156/9 ;
18 June 1998 . SEER Cfg

‘ TEST DATA SHEET NO. 13
Noisy Bus Current Measurement During Warm Cal, Cold Cal and Nadir

Instrument Noisy Bus Current Pass/Fail
Mode (mA)
Warm Cal : _ o
Al-1 & A1-2 Scanner o Not
ON Applicable
Al-1 Scanner / A/-2 Szaane r
OFF ON

Al-2 Scanner/ Af-({ Scenner

OFF o
/)6/'—1 Scomner : A{—E Scemner
“Co

Al-1 & Al-2 Scanner
ON

N Nadir
{ Al-1 & Al-2 Scanner
| ON

!

Not
Applicable
EOS/AMSU-A1 System P/N 1356008  Shop Order: S/N:
Circle Test: 1% CPT Final CPT SuwbCPT_______ LPT
~ TestSystems Engineer -  Date
Customer Representative Date Quality Control Date
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TEST DATA SHEET NO. 14 '
Test Point Interface Test (8 Second Sync Pulse TP) (Paragraph 3.3.6.2)
8 SECOND SYNC PULSE TEST POINT
Attach Photograph or Plot Here or to Back of TDS
- 8 SECOND SYNC PULSE TESTPOINT
Step Parameter Measured Required (P)ass / (F)ail
2 Pulse Length seconds | 8 seconds +/- 10%
—2 Zmplitude ———————volts — 3~ S.volis— -
N AN \ \ AN
EOS/AMSU-A1 System P/N 1356008 ShopOrder: S/N:

Circle Testt 1¥ CPT  Final CPT  Sub CPT

Test Systems Engineer
Quality Control

A29



SHRET/ O oF AE-26156/9
By 7B oy 18 June 1998
Ben o Noo (S [os
TEST DATA SHEET NO. 16
Test Point Interface Test (Radiometer Channel Analog Output TPs) (Paragraph 3.3.6.4 )
RADIOMETER CHANNEL ANALOG OUTPUT TEST POINTS
Attach Photographs or Plots Here or to Back of TDS
e
W\
RADIOMETER CHANNEL ANALOG OUTPUT TEST POINT. S
Integration | Integration Hold Hold . Dump D ‘
Channel Time. » Time Time Time Time - - (P)ass /
Measured " Required Measured Required ured (Flail
(E)* {2 (ms) & (ms) * W\ \Ans)

3 ms | {158 +5ms ms | 23-27 \ ms4~/ 9-15

4 ms | [158 +5ms ms | 23-27 M 9-15

5 ms | {158+ 5ms ms 23-27 . 9-15

6 ms | (158 +5ms ms | 23-27 QM Has N\ 9-15

7 ms | {158 +5ms ms | 2327 VY /ms |\ 915

8 ms | /158 +5ms ms | 23-27 / ms| \9-15

9 ms | {158 +5ms ms 23-27 / ms 915

10 ms | |158 +5ms ms | 2327 / ms 9-15

11 ms |} 158+ 5ms ms | 23-27 ms 9-1§

12 ms }j158 +5ms ms 23-27 ms 9-15\

13 ms f{158 + 5 ms ms 23-27 | ms 9-15 \

14 ms | {158 +5ms ms 23-27 | ms 9-15 \

15 ms |¢158 + 5 ms ms 23-27 ms 9-15 |

* Refer to Figure 18 fof Waveform Definition

EOS/AMSU-A1 System P/N 1356008 Shop Order: S/N:
Circle Test: 1% CPT Final CP'T SubCPT

Test Systems Engineer Date
Quality Control Date

A3l
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18 June 1998

TEST DATA SHEET NO. 17
Test Point Interface Test (PLO #1 and PLO #2 Lock TPs) (Paragraph 3.3.6.5 )

SHEET / D)/ _OF.

e

N -—b—q-/ ’/(,“—‘

;,4

PLO LOCK DETECT TEST POINTS

Step Parameter

Measured

Required (P)ass / (F)ail

3 PLO #1 Lock Detect*

volts - ST volt

6 PLO #2 Lock Detect**

volts /, _O-F volt

L {
* When PLO #1 is selected o Wlt
** When PLO #2 is selected
EOS/AMSU-A1 System P/N 1356008 Shop Order: S/N:
Circle Test: 1* CPT  FinalCPT  Sub CPT
~Test Systems Engineer - Date
Quality Control Date

—————

A-32
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TEST DATA SHEET NO. 18
Test Point Interface Test (GSE Modes) (Paragraphs 3.3.6.6 - 3.3.6.11)

GSE MODES

1) 2 3 | 4  5‘ 7

MODE OBSERVED? (YES/NO)

DATA REVIEWED? (YES/NO)

Printout data

Packet ID

Packet Length

Unit Serial Number

Instrument Mode/Status

Reflector Positions

| Radiometer Scene Data

PRT Temperature Data

Engineering Data

EOS/AMSU-A1 System P/N 1356008 ShopOrder: _____ S/N:
Circle Test: 1% CPT  Final CPT

Test Systems Engineer Date

Quality Control Date

A33
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18 June 1998

TEST DATA SHEET NO. 19
Radiometer Functional Performance Test (PLO Frequency Measurements) (Paragraph 3.3.7.1)

PLO FREQUENCY MEASUREMENTS

PLO Measured Frequency Required Frequency Pass/Fail
(GHz) (GHz)
#1 57.290294 - 57.290394
#2 _ 57.290294 - 57.290394
P=Pass F=Fal

EOS/AMSU-A1 System P/N 1356008  Shop Order:
Circle Test: 1% CPT  Final CPT

Customer Representative Date

S/N:
rTcst Systems Engineer DateA
Quality Control Date

A-34
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TEST DATA SHEET NO. 20 (Sheet 1 of 2)
Radiometer Functional Performance Test (Relative NEAT Measurements*) (Paragraph 3.3.7.2)
PLO #1 Turned On :

' RELATIVE NEAT MEASUREMENTS (PLO #1 ACTIVE)
Channe] Average NEAT Required**
Number for S Data Sets NEAT Pass/Fail
K K
3 0.40
4 0.25
5 0.25
6 0.25
7 0.25
8 0.25
9 0.25
10 040
11 0.40
12 ' 060
13 0.80
14 1.20
15 0.50
P=Pass F=Fail
* Baseline data for acceptance tests. Use 1¥ CPT data along with specification value for
pass/fail criteria.

** For reference only

EOS/AMSU-A1 System P/N 1356008 Shop Order: S/N:
Circle Test: 1* CPT  Final CPT Sub CPT LPT

Test Systems Engineer Date

Customer Representative Date Quality Control Date

A35
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18 June 1998 : Bry,

TEST DATA SHEET NO. 20 (Sheet 2 of 2) T

Radiometer Functional Performance Test (Relative NEAT Measurements*) (Paragraph 3.3.7.2)

PLO #2 Turned On

RELATIVE NEAT MEASUREMENTS (PLO #2 ACTIVE)

Channel .Average NEAT Required**
" Number for 5 Data Sets NEAT Pass/Fail
» i ® ®
\ / N__o040 7 A

3 , _/

¢/ 0 | \ o025/ A
X r\.@.\‘v/ u2s N_’?\V
VAN A ™ N W0

AN 4 [ os\ |V

/[ 8 \/ /05 \|/

9 0.25
10 0.40
11 0.40
12 : ' - 0.60
13 0.80

14 1.20 -

—— s

P=Pass F=Fail

pass/fail criteria.
** For reference only

EOS/AMSU-A1 System P/N 1356008 Shop Order: S/N:
Circle Test: 1 CPT  Final CPT Sub CPT » - LPT

* Baseline data for acceptance tests. Use 1% CPT data along with specification value for

=3

Test Systems Engineer

Date

Customer Representative Date Quality Control

Date

A-36
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CHANNEL IDENTIFICATION TEST

SH")}-“'\ N
Lop '&;OP 06/18/
R ng, R 6/18/98

KLl

TEST DATA SHEET Z| Qaﬁ'}g
Channel Identification Test - 0- v H\ = '
Cpara g.3.¢ ) 1 /93;}.

Channel | Antenna Sweeper | Polarization Radiometric Channel -
Number | Location Freq. Setting H/V) Data Verified v
(GHz) Counts A Counts | (Yes/No). “/ﬂ
3 Al-2 50.35 v tobble [ Yoo
\a\
4 Al-2 52.85 A" L2 NES ]
5 Al=2 53.70 H Fo3s ¥EeS
6 Al-] 54.45 H ASCZT Ned
7 Al-1 54.99 % L E98 NEZ
8 Al-2 55.55 H {% Ve
9 Al-] 57.34 H &<, VES
10 Al-1 57.50 H 59452, Me &
11 Al-1 57.564 H Y902 R A
12 Al-] 57.59 H ~HS S o7 Nl
13 Al-] 57.602 H 1S4 | 955
14 Al 57.608° H 1237 | 2=
15 Al-]1 89.55 Vv 7
e |
E0S/pmsv-#1 Sqsterm B 135600% d.. Ovder 2a%60]

g d 7 T PT
(:_-]c_;d&; Fnol cPT S22 8 cp . é;,, ;;

Cudtormer )Qeﬁ Deafe

ChIDTest.doc

.
-

o e

@’u_q,&—'*y -Co“’hr“&

A-37 ﬂ&{
X 71411

@:4{

Vg I






DOCUMENT APPROVAL SHEET

CenCosre
ASROJET

TLE. _ .| DOCUMENTNO.
Process Specification - - ‘ . AE-26156/9 = -
EOS/AMSU-A1 System Comprehensive and Limited Performance Tests 18 June 1998

Test Procedure ' o

INPUT FROM: DATE CDRL: SPECIFICATION ENGINEER. DATE

P. Patel 409

CHECKED BY: DATE | JOB NUMBER. DATE
APPROVED SIGNATURES DEPT. NO. DATE
Specifications Engineering (J. Kirk)_ A& W/ M Sfr7o 8631 £,50°8
Product Team Leader (A. Nieto) p K. 00“/11_ AL 8341 é /9%8
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10. APPENDIX A
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AE-26156/9

18 June 1998
APPENDIX A
TEST DATA SHEETS
10.1 Scope. This appendix contains the test data sheets for all tests and inspections listed in section 3.

Page

Grounding Interface Test A2
Quiet Power Bus Operational Power Test A-8
Quiet Power Bus Operational Power Test (LPT) ..A-9
Quiet Power Bus Turn On Transient Test........ A-10
Noisy Power Bus Operational Power Test...... A-11
Noisy Power Bus Turn On Transient Test......ocew i ceeeececce ettt er s cnese s A-12
Passive Analog Interface Test eeeessteesssssessentesaneastssesseeaneraseeaa receesresaRee s R teae Rt e s nnssss e ssnRLrnesen A-13
Instrument Commanding Test ; A-14
Science and Engineering Data Test (Full Scan MOGE) .....ecvmimmimiinineeieen sttt A-15
Science and Engineering Data Test (Warm Cal MOde) ...ccucmccmccmieniiniincietnenssienensesessssesenisncnnnsanesseenans A-18
Science and Engineering Data Test (Cold Cal Mode) ... A-20
Science and Engineering Data Test (Nadir Mode) A-25
Test Point Interface Test (1.248 MHZ CIOCK TP).....cocirmiieimemrnmennenanenernsscrecsssersncssssnsssmennissonssssscssosasssssies A-27
Test Point Interface Test (8 Second Sync Pulse TP) ....... A-29
Test Point Interface Test (Integrate/Hold and DUmMP TPS) ...ceeveeemeeenseenisacenem e ceitmenrsensasenemesessusasansessnsnens A-30
Test Point Interface Test (Radiometer Channel Analog QUtPUt TPS).....cooivvmecieceiernseninsnnienren s nssscnens A-31
Test Point Interface Test (PLO #1 and PLO #2 Lock TPs) A-32
Test Point Interface Test (GSE MOGES)....ccomeiiviniiienerssneneasiesneecsrosssssscrerssstssnesnssnasnssasesososs A-33
Radiometer Functional Performance Test (PLO Frequency Measurements) A-34
Radiometer Functional Performance Test (Relative NEAT MEASUTEIMNENLS ) eeveeverversenresemsassasmessassosonsesensrenes A-35




AE-26156/9
18 june 1998

TEST DATA SHEET NO. 1 (Sheet 1 of 6)

Grounding Interface Test (Paragraph 3.3.2, Step 2)

J1 of Spacecraft Interface .
From Chassis Pin Description Required Resistance | Measured Value
Ground to (Ohms) (Ohms) Pass/Fail
71-1 +29V QUIET PWR BUS > 1M >/ wice [
J1-2 +29V QUIET PWR BUS > 1M [
J1-3 29V QUIET BUS RTN > 1M
J1-4 29V QUIET BUS RTN > 1M
J1-5 +29V NOISY PWR BUS > 1M
J1-6 +29V NOISY PWR BUS > 1M
J1-7 29V NOISY BUS RTN > 1M
J1-8 29V NOISY BUS RTN > 1M
J1-9 SURVIVAL PWR BUS A >IM
J1-10 SURVIVAL BUS A RTN > 1M
J1-11 SURVIVAL PWR BUS A > 1M
J1-12 SURVIVAL BUS A RTN > 1M Y
J1-13 CHASSIS GROUND <1 /35
J1-14 +29V QUIET PWR BUS > 1M >/ 6
J1-15 +29V QUIET PWR BUS > 1M
J1-16 29V QUIET BUS RTN > 1M
J1-17 29V QUIET BUS RTN > 1M
J1-18 +29V NOISY PWR BUS >IM
J1-19 +29V NOISY PWR BUS > 1M
J1-20 29V NOISY BUS RTN > 1M
J1-21 29V NOISY BUS RTN > 1M
J1-22 SURVIVAL PWR BUS B > 1M
J1-23 SURVIVAL BUS B RTN > 1M
J1-24 SURVIVAL PWR BUS B > 1M
11-25 SURVIVAL BUS B RTN > 1M v 7
EOS/AMSU- em PN 1356008 Shop Order:ZA%S Ll siv. 202
Circle Test: % Final CPT SubCPT___ . LPT ,
V4 /Z// 7//5/,9{5”
. Test Systems Engineer /" Date
| Lokl zozaeos & L ¢ s
tomer Repyesemative Date Q‘u'ality Control ! Date

A2




TEST DATA SHEET NO. 1 (Sheet 2 of 6)

Grounding Interface Test (Paragraph 3.3.2, Step 2)

AE-26156/9
18 June 1998

J2 of Spacecraft Interface ]
From Chassis Pin Description Required Resistance | Measured Value
Ground to (Ohms) (Ohms) Pasg/Fail
12-1 Al-1 MOTOR TEMP HI > IM i EC |
J2-2 Al-1 MOTOR TEMP LO > 1M ]
J2-3 Al-1 RECEIVER TEMP 1 HI > 1M
124 Al-1 RECEIVER TEMP 1 LO > IM
J2-5 Al-1 WARM LOAD TEMP HI > 1M
J2-6 Al-1 WARM LOAD TEMP LO > 1M
J2-7 Al1-2 MOTOR TEMP HI > 1M
J2-8 Al1-2 MOTOR TEMP LO > IM
129 Al-2 RECEIVER TEMP 1 HI > 1M
J2-10 Al-2 RECEIVER TEMP 1 LO > 1M
J2-11 Al-2 WARM LOAD TEMP HI > 1M
J2-12 Al1-2 WARM LOAD TEMP LO > 1M
J2-13 No Connection > IM
J2-14 No Connection > 1M
J2-15 No Connection > 1M
J2-16 No Connection > 1M
J2-17 No Connection > 1M |
J2-18 No Connection > IM
J2-19 No Connection > IM
J2-20 No Connection > IM
J2-21 No Connection > 1M
J2-22 Al-1 RECEIVER TEMP 2 H1 > 1M
J2-23 Al-1 RECEIVER TEMP 2 LO > 1M
J2-24 No Connection > IM
J2-25 No Connection > IM
J2-26 No Connection > IM
J2-27 No Connection > IM |
J2-28 A1-2 RECEIVER TEMP 2 HI > IM \
J2-29 Al-2 RECEIVER TEMP 2LO > IM \
J2-30 No Connection > IM \
J2-31 No Connection > 1M \
J2-32 No Connection > IM
J2-33 No Connection > IM
J2-34 No Connection > IM
J2-35 No Connection > 1M
J2-36 No Connection > IM
J2-37 No Connection > 1M v
EOS/AMSU-AL System P/N 1356008  Shop Order: 2885l sn: 2072~
Circle Test: (1¥ CPT)  FinalCPT  Sub CPT LPT
Z . éZ// 7/ 3/74‘>
Test Sys Engineer Date
‘ 7=u.9¢ ’3_’@‘;) ® Jur-14 1908
Customer Representative Date Quality Control Date




AE-26156/9

18 June 1998
TEST DATA SHEET NO. 1 (Sheet 3 of 6)
Grounding Interface Test (Paragraph 3.3.2, Step 2)
J3 of Spacecraft Interface .
From Chassis : Pin Description Required Resistance | Measured Value
Ground to (Ohms) {Ohms) Pass/Fail

J3-1 1553 INTERFACE DATA A HI > 100K Z ook PrSS
J3-2 1553 INTERFACE DATAALO > 100K > ool
J3-3 No Connection > IM > M
J34 1553 INTERFACE DATABLO > 100K >{1o001L
J3-5 1553 INTERFACE DATA B HI > 100K > | 0O\~
J3-6 1553 INTERFACE DATA A SHIELD <1 D25
J3-7 No Connection > IM Z I
J3-8 No Connection > IM 2 A 4
13-9 1553 INTERFACE DATA B SHIELD <1 0.2 PrS S

EOS/AMSU-A1 System P/N 1356008  Shop Order: 27 BS6[ s 202
Circle Test: (1% CPT Final CPT SubCPT_____
1-13-98

g

| TS

- Test(SgsSems Encmeer Date
7-22-9¢€ N JUL 14 193
Customer Repfesentative Date QuaI\B'/Control Date

A4
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18 June 1998

TEST DATA SHEET NO. 1 (Sheet 4 of 6)
Grounding Interface Test (Paragraph 3.3.2, Step 2)

J4 of Spacecraft Interface .
From Chassis Pin Description Required Resistance | Measured Value
Ground to (Ohms) (Ohms) Pass/Eail
J4-1 CHASSIS GROUND /aC\. <1 - iy 2 fEss
J4-2 8 SECOND SYNCPULSETP__ | \c¢!/ > 100K A“é =/cok -
J4-3 PLO #2 LOCK TP 2201 >100K—¢j 22 K o
Ja4 __ |PLO LOCK RTN (7/8) <1 frRBgT pret || 1527}
J4-5 I/H & DUMP RTN (2/3) <1 ,2.9/ < X
14-6 DUMP COMMAND TP > 100K . . oo}
J4-7 No Connection > 1M P i1 EC
J4-8 CH 3 ANALOG OUT TP > 100K >/00 )
14-9 CH 4 ANALOG OUT TP > 100K ]
J4-10 CH 5 ANALOG OUT TP > 100K |
J4-11 CH 6 ANALOG OUT TP > 100K |
J4-12 CH 7 ANALOG OUT TP > 100K |
J4-13 CH 8 ANALOG OUT TP > 100K %
J4-14 CH 9 ANALOG OUT TP > 100K
J4-15 No Connection > 1M 2/ €G-
J4-16 No Connection > IM > /| m&G
J4-17 GSE COMMAND LSB >5K > K
J4-18 GSE COMMAND MSB-1 >5K >3S Kk
J4-19 No Connection >SIM | =/ £E6
J4-20 1.248 MHz CLOCK TP > 100K (.o57) |2 /00 K
3421 1.248 MHz CLOCK RTN (1) <l N 1,228 7.
14-22 PLO #1 LOCK TP 2206 >JOOKAESNY | 22 K
14-23 No Connection SIM WY I >/mmEe
J4-24 VH COMMAND TP > 100K =/0 0 )K
J4-25 No Connection > IM > /1y o
J4-26 ANALOG OUT RTN (2/3) <1 2%0. 1.
J4-27 CH 10 ANALOG OUT TP > 100K >/0¢ )
14-28 CH 11 ANALOG OUT TP > 100K
14-29 CH 12 ANALOG OUT TP > 100K
J4-30 CH 13 ANALOG OUT TP > 100K
J4-31 CH 14 ANALOG OUT TP > 100K
J4-32 CH 15 ANALOG OUT TP > 100K 7
J4-33 No Connection > IM >/ 11EG
J4-34 No Connection > IM >/ EG
J4-35 GSE COMMAND MSB >5K >S5 ).
14-36 GSE COMMAND RTN (1) <1 ey N
J4-37 No Connection > IM /e riss
EOS/AMSU-AL System P/N 1356008 Shop Order: 291256l sn: 202 :
Circle Test: @ Final CPT SubCPT___¢//f-  LPT_¢Y ,
§ @ . ’//7/9 y
. Test Systems Engineer Date
J ,Q Lo A 7-22.-F¢ @ Jut 1
tomer Repreﬁentative Date Quality Contr Date
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AE-26156/9

18 June 1998
TEST DATA SHEET NO. 1 (Sheet 5 of 6)
Grounding Interface Test (Paragraph 3.3.2, Step 2)
Required Measured Value '
Source | Destination Source Pin Description Resistance (Ohms) (Ohms) Pass/PiA”
J1-1 J1-2 +29V QUIET PWR BUS <1 1 25372 i
J1-1 J1-14  1+29V QUIET PWR BUS <1 263 2
J1-1 J1-15  [+29V QUIET PWR BUS <1 2611
J1-3 J14 29V QUIET BUS RTN <1 « 25D N
J1-3 J1-16 {29V QUIET BUS RTN <l [ 25%~
J1-3 J1-17 129V QUIET BUS RTN <1 (256
J1-5 J1-6 +29V NOISY PWR BUS <l <27 2
J1i-5 J1-18  |+29V NOISY PWR BUS <1 - 209 2
J1-5 J1-19  |+29V NOISY PWR BUS <1 268 v
J1-7 J1-8 29V NOISY BUS RTN <l 20
J1-7 J1-20 {29V NOISY BUS RTN <1 26C S
J1-7 J1-21 29V NOISY BUS RTN <1 259 R
J1-9 J1-11 _ [SURVIVAL PWR BUS A <1 226
J1-10 J1-12  ISURVIVAL BUS A RTN <1 223 N
J1-22 J1-24  ISURVIVAL PWR BUS B <1 22 P
J1-23 J1-25 SURVIVAL BUS B RTN <1 e 229N
J1-1 J1-5 +29V QUIET PWR BUS > 1M 2/ rer =G
J1-1 J1-7 +29V QUIET PWR BUS > 1M 1 G
J1-1 J1-9 +29V QUIET PWR BUS > IM =) (E6
J1-1 J1-10  |+29V QUIET PWR BUS > IM 2l s
J1-1 J1-22  [+29V QUIET PWR BUS > 1M z /e
J1-1 J1-23  [+29V QUIET PWR BUS > 1M Z/rmC6
J1-3 J1-5 29V QUIET BUS RTN > 1M >/ G
J1-3 J1-7 29V QUIET BUS RTN > 1M P/ G
J1-3 J1-9 29V QUIET BUS RTN > 1M 7l mEE v

EOS/AMSU-A1 System P/N 1356008  Shop Order: 23 Qg(;,[ SN: 2072
Circle Test: Final CPT  Sub CPT V/[Q: LPT___+/A

/M 7/3/:’/

stems Engineer
c g Lo B 799 98 {VSIK JUL 14 008
C&tomer Repésentative Date Qﬁai:’& Control Date
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TEST DATA SHEET NO. 1 (Sheet 6 of 6)

Grounding Interface Test (Paragraph 3.3.2, Step 2)

AE-26156/9
18 June 1998

Required Measured Value
Source | Destination Source Pin Description Resistance (Ohms) (Ohms) PasleA?
J1-3 71-10 |29V QUIET BUS RTN > IM > /w6 /
J1-3 J1-22 |29V QUIET BUS RTN > IM 2/ MG
J1-3 71-23 |29V QUIET BUS RTN > IM >/ M6
J1-5 J1-9  |+29V NOISY PWR BUS > IM >/ =G
J1-5 J1-10  [+29V NOISY PWR BUS > 1M >/ e 6
J1-5 J1-22 +29V NOISY PWR BUS > 1M >l hc 6
J1-5 J1-23  |+29V NOISY PWR BUS > IM =/ mCG
J1-7 J1-9 |29V NOISY BUS RTN > IM >/ NEGC
J1-7 J1-10 |29V NOISY BUS RTN > IM >/ EE.
J1-7 J1-22 |29V NOISY BUS RTN > IM =/ mc G
J1-7 J1-23 |29V NOISY BUS RTN > IM > I MEG
J1-9 J1-22 |SURVIVAL PWR BUS A > IM >/ mei-
J1-9 J1-23  |SURVIVAL PWR BUS A > IM >/ S G-
J1-10 J1-22  [SURVIVAL BUS A RTN > IM >/ 11 G
J1-10 J1-23  [SURVIVAL BUS A RTN > IM > me
J1-13 | J1 OUTER |CHASSIS GROUND <1
SHELL WATE S
J1-13 | J2 OUTER |CHASSIS GROUND <1 _
SHELL . /30
J1-13 | J3 OUTER |CHASSIS GROUND <1
SHELL .12/
Ji-13 | J4 OUTER |CHASSIS GROUND <1
SHELL ¢ /300
J3-1 13-5 1553 INTERFACE DATA A HI > 100K >/ EC
J3-1 13-4 1553 INTERFACE DATA A HI > 100K S ImSG
J3-2 J3-5 1553 INTERFACE DATA ALO > 100K =/ & G
13-2 73-4  |1553 INTERFACEDATA ALO > 100K > /MEG x
EOS/AMSU-AL System P/N 1356008  Shop Order: 293561 sn. 202
Circle Test: Final CPT SubCPT /¢~  LPT %
¥ ,
® )
' Test Systems Engineer < Date
j Q .0 7-22-§8 \%I’ Jup 14 1998
@domerﬁprz;nativg D Date Quality Control Date
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AE-26156/9
18 June 1998

TEST DATA SHEET NO. 2

Quiet Power Bus Operational Power Test (Paragraph 3.3.3.1.1)

Measured

Required Maximum Peak Required Calculated Peak
Quiet Bus Voltage QBV | PLO | Quiet Bus Current Power Power Pass/Fail

QBV (Volts) QBI (Watts) (QBV x QBI)

(Volts) (Amps) (Watts) |

2695-2105 27,03\ 91 | 2058464 | = | £9.84 4l P
o [(25-m0g [20.01V[# | 2,388 A | =% et e7uf| P
Yy | 09531083101 V| # | 2228 N | ¢ | 59,7 aif] P
Ul oo motar3 Ve | 258 k| o | o070 2
,%F 2895-20%8. |29.09V| #2 | 240 A 4 | 67.8( £
095-3105 131.04M % 72400 A | ¢ | 60,790 F

Required Measured Average Required | Calculated Average

Quiet Bus Voltage QBV PLO | Quiet Bus Current Power Power Pass/Fail

QBV (Volts) QBI (Watts) (QBV x QBI)

(Volts) (Amps) (Watts)
2695-2705_[27.03V] 1 | 2,555 $52]| 69,06 wiff| P
2895-2905 |79 o1y| %1 | 2,3555 A S| L2000 | £
3095-3105 {37 ol {| #1 | 2,2/8 A || 687844 P

g 2695-27.05 | Z71.03N| %2 | 72 612 A s520ll 70,6 dhlls | P
aMEs| 289598 29,090 %2 [ 2407 A 8| .ol Wht | P
:15 3095-3105 | 3/,04V %2 | 2,208 R SEHN &7.¢6 dhft| A
227 .

il
i?_&gu'( 7 /y 7?
EOS/AMSU-A em P/N 1356008  Shop Order: 27856 SIN: _ 202
Circle Test: Finl CPT  Sub CPT j%‘t
,@%ﬁ 7 -/#- 98
Q g ém L 7-22-9¢ Tes S/E%S%Cﬁué L;;SDm
Customer Reprefentative Date Quality\mm Date
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AE-26156/9
18 June 1998

TEST DATA SHEET NO. 3
Quiet Power Bus Operational Power Test (LPT) (Paragraph 3.3.3.1 .2)

Required Measured Average Required |Calculated Average )
Quiet Bus Voltage QBV Quiet Bus Current Power Power Pass/Fail
QBV (Volts) QBI (Watts) (QBVx QBI)
(Volts) (Amps) (Watts)
2895-2905 | 290 | 2.2 588/ ;583 P

74%7'

EOS/AMSU-A1 System P/N 1356008  Shop Order: _i_j/_é/

LPT il ’ 1
: 7/ 7 55
s : Test Systems Eng{p Date
Mﬁ—w fs‘ ‘ -1 4 4 ﬁ3J
Cuéfomer Repredentative Date Quality Controt=~" Date




AE-26156/9

18 June 1998
TEST DATA SHEET NO. 4
Quiet Power Bus Turn On Transient Test (Paragraph 3.3.3.1.3)
+31 Volts
Parameter ‘Calculated Required Pass/Fail
Y N
Peak Current , \Q‘ 5,144 Amps <10.6 Amps P
L 250
Pulse Width (574‘%»4( J/w‘e) 273 2793 ms e P
Rate of Change(slope): dI/dT L% B.J3bmatus <677 mA/s P
Prlle W, s (Trasiot) Ao EHamd— Lipors | p
Tt A
+29 Volts o i
Parameter Measured/Calculated Required Pass/Fail
Peak Current 4 J 4% Amps <10.6 Amps P
. <ZOV MS
Puse Width (Sfeady Stafe] 20 ms <130ms P
Rate of Change(slope): dI/dT '(/ /0 F malps <677 mA/us P
| Fltewril (Framiol ) NG Grms. . | <ioormg | P |
%4} W { 41.{’[,&’(/(/
+27 Volts
Parameter Measured/Calculated Required Pass/Fail
Peak Current 4‘7 Ci Z Amps <10.6 Amps P
Pulse Width (ffawffﬂd/e) 713 .6 ms i p
Rate of Change(slope): dI/dT i2.9 8 ma/ps <677 mA/us P
prelde fob/ﬂ!/’/?m;‘:fﬂ) 605 . L jgomSs I P
ES/ASU-Ai P 356008 1-1T sni_202 o

s6.298561

Corele Tusl F;Am( CFT <k CPT.

9)

LPT_
77 7/{)9//%’
Test Sxslewms EnGnear AT
&
6. WJUL xq.%gf\
e

_%_.gz%mﬂ _ 7-22-9%
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AE-26156/9

18 June 1998
TEST DATA SHEET NO. 5
Noisy Power Bus Operational Power Test (Paragraph 3.3.3.2.1)
Required Measured | Required | Maximum Peak | Required | Calculated Peak
Noisy Bus Voltage NBV Peak Noisy Bus Current Peak Power Pass/Fail
NBV (Volts) Current NBI Power (NBV x NBI)
(Volts) (Amps) (Amps) (Watts) (Watts)
26.95-27.05 |A7.0V <1 .aga 1 <40 2¢.7 T
2895-29.05 | R.0| <1 .G g <40 28. L %
30.95-3105 | 31.01 <l G633 <40 Z6.4 C
Required Measured NBV Average Required | Calculated Average
Noisy Bus Voltage (Volts) Noisy Bus Current | Average Power Pass/Fail
NBV NBI Power (NBV x NBI)
(Volts) (Amps) /SEC (Watts) (Watts)
2695-2705 | A7.01 LG 244 S. b T
2895-2905 | 71.0] . 120 43 63 P
30.95 - 31.05 310} 133 gfgl 2.1 P
7/;/ 2 2 7
Required Measured NBV Bus Current During
Noisy Bus Voltage (Volts) the I/H, D. Period Pass/Fail
NBV
(Volts) -
2¢.q5 -27.08 | 272.91 ;5 'S'Z_mq_, iﬁ Not Applicable
: 32 ra ¥ .
)8.95 -M.05 Jg.ol oAb Not Applicable
S.Zea ¥ .
3045 - 31.05 3.0/ 3‘8 R ‘:: - Not Applicable
® botuwesr boaws
4% betiween Cal;l;ﬁl—s
EOS/AMSU-A1 System P/N 1356008  Shop Order: 2K sw_202
Circle Test: {[* C Final CPT  Sub CPT
i Test ms Engineer Date
WZ&#& e 04 £% TR R
Cuéfomer Représentative Date @ﬂMonuol Date
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AE-26156/9

18 June 1998
TEST DATA SHEET NO. 6
Noisy Power Bus Turn On Transient Test (Paragraph 3.3.3.2.2)
+31 Volts
Parameter Measured/Calculated Required Pass/Fail
Peak Current /6 2 Amps <11.5 Amps F ¥
Pulse Width Ol ms <100 ms P
Rate of Change(slope): dI/dT / 8 5 6 ma/ps <744 mA/us = ~
+29 Volts
Parameter Measured/Calculated Required Pass/Fail
Peak Current /S .2 Amps <11.5 Amps = *
Pulse Width o, | ms <100 ms 1
Rate of Change(slope): dI/dT 1/ S8 maps <744 mA/us = %
+27 Volts
Parameter Measured/Calculated Required Pass/Fail
Peak Current [ 4. 2 Amps <11.5 Amps F~ X~
Pulse Width O ms <100 ms %
Rate of Change(slope): dUdT /| 7] O maps <744 mA/ps = sk
TAR # 3190
EOS/AMSU-A)  Fu (356a0B-(-(T  Sw: 20z |
S 258561 e
Corde Test 17COT Bal CAT. sub coT._I7/

L p A

= %M\_ 74 2,

TosT Systems LdRdr<er
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TEST DATA SHEET NO. 7
Passive Analog Interface Test (Paragraph 3.3.4)

AE-26156/9
18 June 1998

Required Measured
Number Thermistor Temperature Temperature Pass/Fail
(Celsius) (Celsius)
1 Al-1 SCAN MOTOR 209 %450 223

2 A1-2 SCAN MOTOR 204 *+5° 23.49

8 Al1-2 RF SHELF #2 263 *45° 25.57

P
3 Al-1 RF SHELF# 1 209 x4 50 24, ;
4 A1-2 RF SHELF # 1 20,9 *45° 25,79 ,0
5 Al-1 WARMLOAD 204 25 | 53,89 -
6 Al1-2 WARMLOAD 208 %450 24 0% P
7 Al-1 RF SHELF #2 209 *45° > 75 F

P

* is the measured temperature of the unit environment

EOS/AMSU-A1 System P/N 1356008  Shop Ordcer:"2 ‘(f 5/ é/ S/N: 0L

Circle Test: 1% CPT Final CPT Sub CPT LPT
_ Wﬁ H A /N

5 1& Test Systems Engin Date
/.@/ RY e (<) 14 108
stomer Renresentative Date Qualitv Control Date

A-13



AE-26156/9
18 June 1998

TEST DATA SHEET NO. §
Instrument Commanding Test (Paragraph 3.3.5.2)

Step Instrument Status (Y)es / (N)o

12 Full Scan Mode command received?

13 | Is Al-1 motor scanning?

14 Did A1-1 motor stop scanning?

15 Is A1-2 motor scanning?

16 Did A1-2 motor stop scanning?

17 | Are both motors scanning?

18 Reflectors positioned looking at warm loads?

19 | Reflectors positioned looking at nadir?

20 | Reflectors positioned looking at cold cal 1?

21 Reflectors positioned looking at cold cal 47

22 Reflectors positioned looking at cold cal 3?

23 Reflectors positioned looking at cold cal 27

24 | Reflectors positioned looking at cold cal 1?

25 Did PLO toggle?

<[ | =R [

25 | Did C&DH processor reset?
Yes =Pass No = Fail

Circle Test: Final CPT Sub CPT W[ A LPT N . /
; < 1 Pon = T3y

Q W 2 ' Test aems Engm&h) 4 Date
CgStomer Repr(asentative Date Quality“Control Date

EOS/AMSU—@ P/N 1356008  Shop Order: 45| SIN: _202_
1* CPT

A-14
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AE-26156/9
18 June 1998

TEST DATA SHEET NO. 9 (sheet 1 of 3)
Science and Engineering Data Test (Full Scan Mode) (Paragraph 33.5.3.1)

Step Instrument Status (Y)es / (N)o
1 Full Scan Mode command received?
2 | ENGR OK message seen? Y,
3 Unit (both reflectors) running in full scan mode? Y
Yes = Pass No = Fail
Step | Element Description Measured Value* Required Value (P)ass/(F)ail
(Binary) (Binary)
4a 1-2 | PacketID 0000100100000101
4b 3-4 | Packet Length 0000001010111111 &
4c 5-6 | Unit Serial Number 0000001 100000000 £
4d 7-8 Instrument Mode/ Status 1071 10100000(?10
g VAt T4 CD .
RADIOMETER SCENEDATA /875 |27
Step Description Required Counts (P)ass/(F)ail
4f | Review All Scene Data 12500-20500 -
PRT TEMPERATURE DATA
Step Element Description Required (P)ass/(Fail
dg 1090-1178 | Review All PRT Data** 10-40 degrees C |
| 4g 1180 Temperature Sensor Reference | 23244-26317 counts e
STATUS
Step Description Status* Required Status (P)ass/(F)ail
Antenna in Full Scan Mode YES e
Antenna in Warm Cal Mode NO [
Antenna in Cold Cal Mode NO [
Antenna in Nadir Mode NO [
Cold Cal Position LSB ZERO [
4h Cold Cal Position MSB ZERO f
PLO Redundancy PLO #1 &
Scanner Al-1 Power ON P
Scanner Al-2 Power ON [
PLO #1 Lock YES P
PLO #2 Lock OFF f
ADC Latchup Flag ONE [
* Rewriting printout data on this data sheet is optional.
** Refer to Table TV for PRT Data Description
EOS/AMSU-AI System P/N 1356008 Shop Order: 298561 gn. _202-
Circle Test: b Final CPT SubCPT__ 0/ LPT__ /A
X 9 W 2/5/78
= Test Systems Engineer Date
/ P /Q AR a2 9 £
ustomer R—;&esemati\\‘le Date Quality Cona& / Date

A-15



AE-26156/9
18 June 1998

TEST DATA SHEET NO. 9 (sheet 2 of 3)
Science and Engineering Data Test (Full Scan Mode) (Paragraph 3.3.5.3.1)

REFLECTOR POSITIONS (Step de) ]
Al-1 REFLECTOR A1-2 REFLECTOR
BP | Element | Position | Required | (P)ass/ | Element | Position Required | (P)ass/
*) (¥ x5 | Fail *) 925 | (Pail
1 14 £ 114520 | pass 16 b jd (&8 | foda
2 48 el 50 | 2y $32¢0
3 82 vy 84 <Thleg 1442
4 116 way 118 1 T146173
5 150 \g121 152 14718
6 184 15219 186 14912
7 218 Y30 220 [So78
8 252 15582 254 15230 |
9 286 {1513y 288 15382
10 320 1SYES 322 1533
11 354 6o 3) 356 1SE€2S
12 388 1629 390 '4}_4 1S237
13 422 1634p 424 PR | 15988
14 456 jo B 458 = PRI
15 490 260 492 ~'Y1672497
16 524 Yy 526 — 5q
17 558 5S¢ 560 AQF] 2 (¢
18 592 715 594 - 363
19 626 gée 628 Sy
20 660 i) % 662 géc
21 694 1lo 696 AL
22 728 1521 730 el q¢9
23 762 1LY 764 1 oe
24 796 _le25 798 12123
25 830 1116 832 4zY [
26 864 192% 866 1s1¢ |
27 898 20 %0 900 {128 \
28 932 2231 934 1279
29 966 23¢3 968 d...1 203|
30 1000 2535 1002 YT 2193
CC | 1034 4129 y 1036 |-~ L 3391 "2z
wWC | 1186 £528 | Pass| 1188 < 211¢ |Fed S
*  Actual counts from printout. Rewriting counts on this data sheet is optional.
** Regquired counts from AE26002/1 TDS 5&6 +/- 5 counts
EOS/AMSU-A1 System P/N 1356008 Shop Order: 2906/ s 22
Circle Test: ‘ Final CPT SubCPT___IV[f—  LPT__V,
~
ﬁfﬁt/ Mo y/le7hdd
) AL 22 %0 Test ms Engmeex?' . Date
: . 30 JIL 14
Cuspmer chre!emative Date Qua]iMntrol Egte

A-16
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AE-26156/9
18 June 1998

TEST DATA SHEET NO. 9 (sheet 3 of 3)
Science and Engineering Data Test (Full Scan Mode) (Paragraph 3.3.5.3.1)

ENGINEERING DATA
Step Description Measured* Required (P)ass/(F)ail
Signal Processor (+5 VDC) +4 to +6 volts P
Signal Processor (+15 VDC) +14 to +16 volts
Signal Processor (-15 VDC) -14 to -16 volts
Scan Drive (+5 VDC) +4 to +6 volts
Scan Drive (+15 VDC) +14 to +16 volts
Scan Drive (-15 VDC) -14 to -16 volts
PLO (+15 VDC) +14 10 +16 volts \
PLO (-15 VDC) -14 to -16 volts
Receiver (+8 VDC) +7 to +9 volts
4 Mixer/IF Amplifier Al-1 (+10 VDC) +9 to +11 volts
Mixer/IF Amplifier A1-2 (+10 VDC) +9to +11 volts
LO Channel 6 +9 to +11 volts
LO Channel 7 +9 to +11 volts
LO Channel 3 +9 to +11 volts
LO Channel 4 +9to +11 volts
LO Channel 5 +9 to +11 volts
LO Channel 8 +9 to +11 volts
LO Channel 15 +14 to +16 volts
Quiet Bus Current < 3 Amps
Al-1 Noisy Bus Current < 125 milliamps A\
A1-2 Noisy Bus Current < 125 milliamps 8,
* Rewriting printout data on this data sheet is optional.
EOS/AMSU-A1 System P/N 1356008  Shop Order: 2%} sw._202
Circle Test: Final CPT SwbCPT___ Mo~ LPT__ /A
, 7 4% ﬂéé/ 2 4
. X Test Systems E?%gier .y 2ate
%tomer l:zresemative Date Quality Control@/' Dﬁ—

A-17



e R e A

18 June 1998
TEST DATA SHEET NO. 10 (Sheet 1 of 2)
Science and Engineering Data Test (Warm Cal Mode) (Paragraph 3.3.5.3.2)
Step Instrument Status (Y)es / (N)o
1 Warm Cal Mode command received? - .
2 ENGR OK message seen?
3 Both reflectors positioned at warm loads?
Yes =Pass No =Fail
Step | Element Description Measured Value* Required Value (P)ass/(F)ail
(Binary) (Binary)
4a 1-2 | PacketID 0000100100000011 [/
4b 3-4 Packet Length 0000001010111111
4c 5-6 Unit Serial Number 0000001 100000000
44 7-8 Instrument Mode/ Status 1071101000000100 =
) wl
RADIOMETER SCENE DATA 73577 182
Step Description Required Counts {P)ass/(F)ail
4f Review All Scene Data 12500-20500
PRT TEMPERATURE DATA
Step Element Description Required (P)ass/(F)ail
4g 1090-1178 Review All PRT Data** 10-40 degrees C £
4g 1180 Temperature Sensor Reference | 23244-26317 counts |
STATUS
Step Description Status* Required Status (P)ass/(F)ail
Antenna in Full Scan Mode NO ¢
Antenna in Warm Cal Mode YES 1
Antenna in Cold Cal Mode NO
Antenna in Nadir Mode NO
Cold Cal Position LSB ZERO
4h Cold Cal Position MSB ZERO
PLO Redundancy PLO #1
Scanner Al-1 Power ON
Scanner Al-2 Power ON
PLO #1 Lock YES
PLO #2 Lock OFF ~
ADC Latchup Flag ONE f
* Rewriting printout data on this data sheet is optional.
** Refer to Table IV for PRT Data Description
EOS/AMSU-A1 System P/N 1356008 Shop Order: 29956/ s, 202
Circle Test: @ Final CP'T  Sub CPT LPT ;&ZE
G opi)e
Test Systems Engineer Date
JuL J\ JUL ] 4 4000
tomer Representative Date Q\‘@bontrol ' Y Date
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AE-26156/9
18 June 1998

TEST DATA SHEET NO. 10 (sheet 2 of 2)
Science and Engineering Data Test (Warm Cal Mode) (Paragraph 3.3.5.3.2)

REFLECTOR POSITIONS (Step 4¢) .
Al-1 REFLECTOR : Al-2 REFLECTOR
BP | Position Range | Required (**) (P)ass/ Position Range | Required (**) (P)ass/
(*) + 5 counts (F)ail *) + 5 counts (F)ail
Yl w526 | 4528 P | Q7 | g | P
*  Actual range (min to max) of counts from printout (Only beam positions 1-30).
Rewriting counts on this data sheet is optional.
** Required counts from AE26002/1 TDS 5&6 + 5 counts for warm calibration position
5 ENGINEERING DATA
Step Description Measured*** Required (P)ass/(F)ail

Signal Processor (+5 VDC) +4 to +6 volts g>
Signal Processor (+15 VDC) +14 to +16 volts
Signal Processor (-15 VDC) -14 to -16 volts
Scan Drive (+5 VDC) +4 to +6 volts
Scan Drive (+15 VDC) +14 to +16 volts
Scan Drive (-15 VDC) -14 to -16 volts
PLO (+15 VDO) +14 to +16 volts
PLO (-15 VDC) -14 to -16 volts
Receiver (+8 VDC) +7 10 +9 volts

4i Mixer/IF Amplifier Al-1 (+10 VDC) +9 to +11 volts
Mixer/IF Ampiifier Al-2 (+10 VDC) +9 to +11 volts
LO Channel 6 +9 to +11 volts
1O Channel 7 +9 to +11 volts
LO Channel 3 +9to +11 volts
LO Channel 4 +9 to +11 volts
LO Channel 5 +9 to +11 volts
LO Channel 8 +9 to +11 volts
LO Channel 15 +14 to +16 volts
Quiet Bus Current < 3 Amps
Al-1 Noisy Bus Current < 125 milliamps A
A1-2 Noisy Bus Current < 125 milliamps P

*+* Rewriting printout data on this data sheet is optional.

Shop Order: ZNZ& Eéﬂ

EOS/AMSU-A1 Systemn P/N 1356008
Circle Test: Final CPT  Sub CPT _
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AE-26156/9

18 June 1998
TEST DATA SHEET NO. 11 (Sheet 1 of 5)
Science and Engineering Data Test (Cold Cal Mode) (Paragraph 3.3.5.3.3)
Step Instrument Status (Yes / (N)o
1__ | Cold Cal Mode command received? r
2 ENGR OK message seen? | ol
3 | Both reflectors positioned at cold cal position 1? Y
6 | Cold Cal Position 2 command received? Vo
7 __ | ENGR OK message seen? [
8 Both reflectors positioned at cold cal position 2? v
11 | Cold Cal Position 3 command received? +
12 | ENGR OK message seen? |
13 | Both reflectors positioned at cold cal position 3? Vv
16 | Cold Cal Position 4 command received? |4
17 | ENGR OK message seen? Y,
18 | Both reflectors positioned at cold cal position 4? |
Yes = Pass No = Fail
Step | Element Description Measured Value* Required Value (P)ass/(F)ail
(Binary) (Binary) A
4a 1-2 | Packet ID 0000100100000011 T
4b 3-4 | Packet Length 0000001010111111 L
4c 5-6 Unit Serial Number 0000001100000000 =
44 7-8 Insttument Mode/ Status 1041101000001000 P
9a 7-8 Instrument Mode/ Status 1041101000101000
14a 7-8 Instrument Mode/ Status 1041101001001000
19a 7-8 Instrument Mode/ Status 1021101001101 1
o FY/BH
2/3/98.227
RADIOMETER SCENE DATA
Step Description Required Counts (P)ass/(F)ail
4f | Review All Scene Data 12500-20500
PRT TEMPERATURE DATA
Step Element Description Required (P)ass/(F)ail
4g 1090-1178 | Review All PRT Data** 10-40 degrees C
42 1180 Temperature Sensor Reference | 23244-26317 counts ;o
* Rewriting printout data on this data sheet is optional.
** Refer to Table IV for PRT Data Description
EOS/AMSU-AL System P/N 1356008 Shop Order: 27856  sn- 202
Circle Test: (1* CPP  Final CPT SubCPT__ N/A— LPT_ o7/@
" BY 1t Fhihs
) est Systems Engin Date
LR @ L 1 4 g
Cgstomer Repfesemarjve Date ity Control Date
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AE-26156/9
18 June 1998

TEST DATA SHEET NO. 11 (sheet 2 of 5)
Science and Engineering Data Test (Cold Cal Mode) (Paragraph 3.3.5.3.3)

STATUS

Step Description Status* Required Status (P)ass/(Fail
Antenna in Full Scan Mode NO P
Antenna in Warm Cal Mode NO
Antenna in Cold Cal Mode YES
Antenna in Nadir Mode NO
Cold Cal Position LSB ZERO |

4h | Cold Cal Position MSB ZERO
PLO Redundancy PLO #1
Scanner Al1-1 Power ON
Scanner A1-2 Power ON
PLO #1 Lock ' YES
PLO #2 Lock OFF
ADC Latchup Flag ONE

9b | Cold Cal Position LSB ONE ‘
Cold Cal Position MSB ZERO

14b | Cold Cal Position LSB ZERO
Cold Cal Position MSB ONE

19b | Cold Cal Position LSB ONE v
Cold Cal Position MSB ONE e

* Rewriting printout data on this data sheet is optional.

T I WS T i
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Cﬂc mer Represé'i;aﬁr've N Date - Quality Controfc./
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AE-26156/9
18 June 1998

TEST DATA SHEET NO. 11 (sheet 3 of 5)
Science and Engineering Data Test (Cold Cal Mode) (Paragraph 3.3.5.3.3)

N ] \
REFLECTOR POSITIONS (Step 4¢) 7. °\227);/
Al-1 REFLECTOR A1-2 REFLECTOR “
BP | Position Range | Required (**) (P)ass/ Position Range | Required (**) (P)ass/
(*) + 5 counts (F)ail * + 5 counts (F)ail
1-
0| $2¥ | 4 P | 31729 | 37272 | P
** Required counts from AE26002/1 TDS 5&6 +/- 5 counts for Cold Cal Position #1
1Y M%% 20\
REFLECTOR POSITIONS (StepS¢J ¥ - /13/95 (207)
Al-1 REFLECTOR A1-2 REFLECTOR™
BP | Position Range | Required (**) (P)ass/ Position Range | Required (**) (Pass/
*) + 5 counts (F)ail (*) + 5 counts (Fail
1-
30 | 4050 {0573 g 3%3 | 2w/ P
** Required counts from AE26002/1 TDS 5&6 +/- 5 counts for Cold Cal Position #2
g2.& 00N}
REFLECTOR POSITIONS (Step 46) ' 7/735¢\227) ]
Al-1 REFLECTOR Al-2 REFLECTOR
BP | Position Range | Required (**) (P)ass/ Position Range | Required (**) (P)ass/
*) + 5 counts (Fail (*) + 5 counts (Fail
1-
o | 3790 | 3977 P | 3¢2¢ | 3c25 | p
** Required counts from AE26002/1 TDS 5&6 +/- 5 counts for Cold Cal Position #3
2o\
REFLECTOR POSITIONS (Step ,wc) L2063 227} )
Al-1 REFLECTOR Al-2 REFLECTOR—
BP | Position Range | Required (**) (P)ass/ Position Range | Required (**) (P)ass/
(&) + 5 counts (PFail (*) +* 5 counts (Fail
1-
o | 39277 | 3%92¢ ¢ 3% | 3474 1~
** Required counts from AE26002/1 TDS 5&6 +/- 5 counts for Cold Cal Position #4

* Actual range (min to max) of counts from printout (Only beam positions 1-30).
Rewriting counts on this data sheet is optional.

Sub CPT

er: 298561 w202

EOS/AMSU-A] System P/N 1356008  Shop Ord
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Repheed By new T0S

TEST DATA SHEET NO. 11 (sheet 4 of 5)

Science and Engineering Data Test (Cold Cal Mode) (Paragraph 3.3.5.3.3)

I pma A

v/

AE-26156/9
18 June 1998

N

\ A1 REFLECTOR POSITION (Step 4e)
Beam ) Actual Beam Count* Required ** Beam Count Pass/Fail
Position \ (£ 5 counts)
ColdCall | \
* Ac\licount from printout (Only beam positions Cold Cal 1)
** Reqiiged count from AE-26002/IC TDS 6 + 5 counts for Cold Cal 1
"\, A1 REFLECTOR POSITION (Step 4¢)
Beam Actual Beam Cqunt* Required ** Beam Count Pass/Fail
Position (% 5 counts)
Cold Cal 1 N\
* Actual count from printoX (Only beam positions Cold Cal 1)
** Required count from AE-26Q02/IC TDS 6 + 5 counts for Cold Cal 1
A1 REFLECTOR PQSITION (Step 4¢)
Beam Actual Beam Count* Required ** Beam Count " Pass/Fail
Position 5 counts)
Cold Cal 1
* Actual count from printout (Only beam positic%i:old Cal 1)
** Required count from AE-26002/IC TDS 6 + 5 cdgnts for Cold Cal 1
Al REFLECTOR POSITION (Step 4e\
Beam Actual Beam Count* Required ** Beam Cou Pass/Fail
Position (£ 5 counts)
Cold Cal 1
* Actual count from printout (Only beam positions Cold Cal 1)
** Required count from AE-26002/IC TDS 6 + 5 counts for Cold Cal\1

EOS/AMSU-A1 System P/N 1356008  Shop Order: S/N:
Circle Test: 1¥ CPT  Final CPT  SubCPT LPT
Test Systems Engineer \Date
Customer Representative Date Quality Control
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AE-26156/9

18 June 1998
TEST DATA SHEET NO. 11 (sheet 5 of 5)
Science and Engineering Data Test (Cold Cal Mode) (Paragraph 3.3.5.3.3)
ENGINEERING DATA
Step Description Measured* Required (P)ass/(F)ail
Signal Processor (+5 VDC) +4 10 +6 volts p
Signal Processor (+15 VDC) +14 to +16 volts i
Signal Processor (-15 VDC) -14 to -16 volts
Scan Drive (+5 VDC) +4 to +6 volts
Scan Drive (+15 VDC) +14 to +16 volts
Scan Drive (-15 VDC) -14 to -16 volts
PLO (+15 VDC) +14 10 +16 volts
PLO (-15 VDC) -14 10 -16 volts
Receiver (+8 VDC) +7t0 +9 volts '
4i Mixer/IF Amplifier Al-1 (+10 VDC) +9 1o +11 volts
Mixer/IF Amplifier A1-2 (+10 VDC) +9to +11 volts
LO Channel 6 +9to +11 volts
LO Channel 7 +9to +11 volts
LO Channel 3 +9to +11 volts
LO Channel 4 +9to +11 volts
LO Channel 5 +9to +11 volts
LO Channel 8 +9t0 +11 volts
LO Channel 15 +14 to +16 volts
Quiet Bus Current <3 Amps
Al-1 Noisy Bus Current < 125 milliamps ~ ]
A1-2 Noisy Bus Current < 125 milliamps P
* Rewriting printout data on this data sheet is optional.
EOS/AMSU-AL System P/N 1356008  Shop Order: 2%/ . 202
Circle Test: b Final CPT  SubCPT____M)h— LPT___~/H
/Bh %/ 7/r%//38
) Q o 2 5 Test Sys(z%Englm 14 _1998 Date
Cystomer Repr entative Date Quality Control Date
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AE-26156/9
18 June 1998

TEST DATA SHEET NO. 12 (Sheet 1 of 2)
Science and Engineering Data Test (Nadir Mode) (Paragraph 3.3.5.3.4)

Step Instrument Status Mes / N)o
1 | Nadir Mode command received? v
2| ENGR OK message seen? v
3 | Both reflectors positioned at nadir position? | 4

Yes =Pass No = Fail

Step | Element Description Measured Value* Required Value (P)ass/(F)ail
(Binary) (Binary)
4a 1-2 Packet ID 0000100100000011 £
4b 3-4 | Packet Length 0000001010111111 4
4c 5-6 Unit Serial Number 0000001 100000000 v
4d 7-8 Instrument Mode/ Status 1001101000010000 v
RADIOMETER SCENE DATA
Step Description Required Counts (P)ass/(F)ail
4f | Review All Scene Data 12500-20500 [
PRT TEMPERATURE DATA
Step Element Description Required (P)ass/(F)ail
4g | 1090-1178 | Review All PRT Data** 10-40 degrees C i
4g 1180 Temperature Sensor Reference | 23244-26317 counts %
STATUS
Step Description Status* Required Status | (P)ass/(F)ail
Antenna in Full Scan Mode NO P
Antenna in Warm Cal Mode NO t
Antenna in Cold Cal Mode NO ¢
Antenna in Nadir Mode YES 4
Cold Cal Position LSB ZERO [4
4h | Cold Cal Position MSB ZERO 4
PLO Redundancy PLO #1 ¢
Scanner Al-1 Power ON [
Scanner A1-2 Power ON 4
PLO #1 Lock YES 4
PLO #2 Lock OFF ¢
ADC Latchup Flag ONE [

* Rewriting printout data on this data sheet is optional.
** Refer to Table IV for PRT Data Description

Circle Test
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AE-26156/9

18 June 1998
TEST DATA SHEET NO. 12 (sheet 2 of 2)
Science and Engineering Data Test (Nadir Mode) (Paragraph 3.3.5.3.4)
REFLECTOR POSITIONS (Step 4e) ]
Al-1 REFLECTOR : Al-2 REFLECTOR
BP | Position Range | Required (**) (P)ass/ Position Range | Required (**) (P)ass/
* + 5 counts (Fail * + 5 counts (Fail
1-
3w | 333 33 | P | /6365 | kxz | P
* Actual range (min to max) of counts from printout (Only beam positions 1-30).
Rewriting counts on this data sheet is optional.
** Required counts from AE26002/1 TDS 5&6 +/- 5 counts for “true” nadir position.
ENGINEERING DATA
Step Description Measured*** Required (P)ass/(F)ail
| Signal Processor (+5 VDC) +4 to +6 volts ¢
| Signal Processor (+15 VDC) +14 to +16 volts \
| Signal Processor (-15 VDC) -14 to -16 volts
Scan Drive (+5 VDC) +4 to +6 volts
Scan Drive (+15 VDC) +14 to +16 volts
Scan Drive (-15 VDC) -14 to -16 volts
PLO (+15 VDQC) +14 to +16 volts
PLO (-15 VDC) -14 to -16 volts
Receiver (+8 VDC) +7 to +9 volts
4i Mixer/IF Amplifier Al-1 (+10 VDC) +9 to +11 volts
Mixer/IF Amplifier Al-2 (+10 VDC) +9 to +11 volts
LO Channel 6 +9 to +11 volts
LO Channel 7 +9 to +11 volts
LO Channel 3 +9 to +11 volts
LO Channel 4 +9 to +11 volts
LO Channel 5 +9 10 +11 volts
LO Channel 8 +9 to +11 volts
LO Channel 15 +14 to +16 volts
Quiet Bus Current <3 Amps
Al-1 Noisy Bus Current < 125 milliamps /

A1-2 Noisy Bus Current

< 125 milliamps

Circle Test
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EOS/AMSU-A] System P/N 1356008 ~ Shop Order:
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*** Rewriting printout data on this data sheet is optional.
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AE-26156/9
18 June 1998

TEST DATA SHEET NO. 19"
1553 Bus Interface Test (Paragraph 3.3.5.4)

ATTACH BUS A WAVE FORM

sae etfached &9«0‘:% [AL lB

wle

Bus A Amplitude —t?‘fv’ 4 6\/ 18.0 - 27.0 VP-P Pt
Bus A Rise Time 249~ 2JO NS :100-300 nsec )_‘W

ATTACH BUS B WAVE FORM
See ATtached &D%U 7A32€

P/E
Bus B Amplitude 25.3v .180-270VP-P _ [ear
Bus B Rise Time 270 wv8 : 100 — 300 nsec Ligat //
y//ed A
1CPT: v/ FinalCPT__ VI oo M ptw g L
S/0: 2 Test Edgineer Date
P/N: \'sé 6208\ . T5T i N ‘”ﬁu{{g&
SN:_ 209, Quality Controfs/" ate

A27



AE-26156/9
18 June 1998

TEST DATA SHEET NO. 13
Noisy Bus Current Measurement During Warm Cal, Cold Cal and Nadir

Instrument Noisy Bus Current Pass/Fail
Mode (mA) '
Warm Cal
Al-1 & Al-2 Scanner Not

ON 27 Applicable
Al-1Scanner /3 )- 2 Scamyer

OFF oN 21

Al-2 Scanner Al-l Scanrnner

Gt
|

AT XEORR ; AT-Z SOA77

ar-toa / A oE s

311\1.1 & Al-2 Scanner 30

Nadir

811{1 & Al-2 Scanner ' ,‘2:7 RN

v
Not
Applicable

EOS/AMSU-A1 System P/N 1356008  Shop Order: 2 qg/ ; é/ S/N: 202
Circle Test: 1* CPT  Final CPT SubCPT___{¥/#— LPT

ﬁf a2 7%

Date

A 23 9 I;;isl Xstems Englm‘emL 14 1998
tomer Representative Date Quality Control

Date

A-28
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AE-26156/9
18 June 1998

TEST DATA SHEET NO. 14
Test Point Interface Test (8 Second Sync Pulse TP) (Paragraph 3.3.6.2)

8 SECOND SYNC PULSE TEST POINT

Anach Photograph or Plot Here or to Back of TDS

8 SECOND SYNC PULSE TEST POINT

Step Parameter Measured Required (P)ass / (F)ail

2 Pulse Length T+ 99 Jseconds | 8 seconds +/- 10% P P W
2—| —Amplitude_ —veltst —3—Swohs  [— Ao =]
s

EOS/AMSU-A1 System P/N 1356008  Shop Order: X | 8 2 &1 g€l sw. 20— >~

Circle Test: 1% CPT Final CP'T  Sub CPT A
Do Mm ot

Test Systems Encmeer Date

P g
Quality Cont &

A29



AE-26156/9
18 June 1998

TEST DATA SHEET NO. 15
Test Point Interface Test (Integrate/Hold and Dump TPs) (Paragraph 3.3.6.3 )

INTEGRATE/HOLD AND DUMP TEST POINTS

Attach Photograph or Plot Here or to Back of TDS

INTEGRATE/HOLD SIGNAL TEST PONT _, 707 27) |
Step Parameter Measured ) }zg;,éed (Pyass / (F)ail
‘4 Time Measured (A)* | /65 milliseconds | ' 158 5 ms P
' SN Time Measured B)* | 37, 5 milliseconds | 32-38 ms r
N 2: DJ 4 Time Measurement (A+B)*'2 02 5 milliseconds 200+ S ms P
W' ~4—1— Amplitade vel 4-6-volts -
Tl
DUMP SIGNAL TEST POINT
Parameter Measured Required (P)ass / (F)ail
Time Measured (D)* /2- 5 ms 9-15 ms P
——Amplitude— volts— _d-6Gvolts | —
* Refer to Figure 18 for Waveform Definition

2
EOS/AMSU-AI System P/N 1356008  Shop Order: 29§56/ sn. 20 2

Circle Test: 1% CPT Final CPT  Sub CPT __lw_/iﬁ_’ :
YA LL1KQA_~ Vrthy

Test Systems Engx%’_ 1 4 Date

Qualij trol Date

A-30
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TEST DATA SHEET NO. 16

Test Point Interface Test (Radiometer Channel Analog Output TPs) (Paragraph 3.3.6.4 )

AE-26156/9
18 June 1998

RADIOMETER CHANNEL ANALOG OUTPUT TEST POINTS

Attach Photographs or Plots Here or to Back of TDS

/
RADIOMETER CHANNEL ANALOG OUTPUT TEST POINTS
Integration | Integration Hold Hold Dump Dump
Channel Time Time Time Time Time Time (P)ass /
Measured Required Measured Required ured Requir (Fail
__(E)* 165 (MS) E)* (ms) * (
3 )65 ms|1158+5ms [ R S ms 23-27 \ ms 9-15 4
4 1645 ms|{158+5ms | 25 ms|  23-27 \ms | ¥I15 !
5 Jg5 ms ) |18 +5ms | 5 ms 23-27 Yos |9 H-15
6 /65 ms|[158+5ms | 25 ms| 23-27 myq / 9-15
7 ,£6 ms|[¥B8+5ms | 25 ms| 2327 m / 9-15
» 8 £S5 ms|[158+5ms | 25 ms| 2327 s 9-15
\ 9 /65 ms|[158+5ms | 25 ms| 2327 Y my| \ 9-15
10 |£4 ms||158+5ms | 25 ms| 2327 [ ms| \9-I5
11 /465 ms || 158+5ms | 2 ms| 23-27 © /ms Q-15
12 /64 ms|{58+5ms | 25 ms| 2327 ¥V / ms 9\5
13 /65 ms||i58+5ms | 29 ms| 2327 /  ms 9-15,
14 /65 msVis8+S5ms | 295 ms| 2327 |/ ms 9-15\ 4
L 15 765 msPP58+5ms | 25 ms| 2327 ms 915 \|] P
* Refer to Figure 18 for Waveform Definition
EOS/AMSU-AL System P/N 1356008 Shop Order: 27856/  sm:_ 297~
Circle Test: @ Final CPT SubCPT__ 17/ -
) frue M Mk
Test Systems Engineer ) Date

Quality Contr@-

A3l
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"

TEST DATA SHEET NO. 17
Test Point Interface Test (PLO #1 and PLO #2 Lock TPs) (Paragraph 3.3.6.5)

/

PLO LOCK DETECT

;‘ym‘rs

Attach Photographs or Plots Hefte or to Back of TDS

/ -
PLO LOCK DETECT TEST POINTS
Step Parameter Measured Required (P)ass / (F)ail
3 | PLO#1 Lock Detect* O+ 9 2wyolts P
6 | PLO#2LockDetect** | —2 -xDemvolts 7.

* When PLO #1 is selected
** When PLO #2 is selected

EOS/AMSU-A! System P/N 1356008 Shop Order: % 75561 s
Circle Test: 1% CPT Final CPT

Sub CPT __r"/ &

//

+1- oVolt

&7

“lph

Test S En gmm Date
[S&): 1998

Quahty\é&mol Date
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AE-26156/9
18 June 1998

TEST DATA SHEET NO. 18
Test Point Interface Test (GSE Modes) (Paragraphs 3.3.6.6 - 3.3.6.11)

GSE MODES
1 2 3 4 5 7
MODE OBSERVED? (YES/NO)

YES | X&| Ye5 | V&S| vies | ves

DATA REVIEWED? (YES/NO)

Printout data vée | eS| Y VES | v&S Yes

Packet ID

Packet Length

Unit Serial Number

‘Instrument Mode/Status

Reflector Positions

Radiometer Scene Data

PRT Temperature Data 4 %

Engineering Data st \/6 5 \/E 5 \/66 Y@ 'gs

-
<

EOS/AMSU—/N 1356008  Shop Order: '2%56 S/N: 202

) KA fd_ifzs

Test Systems Engineer Date
<
Quality Control \& /i Date

A33



AE-26156/9
18 June 1998

TEST DATA SHEET NO. 19
Radiometer Functional Performance Test (PLO Frequency Measurements) (Paragraph 3.3.7.1)

Circle Test:

A

Final CPT

22 99

tomer Représentative

Date

EOS/AMSU—W P/N 1356008 Shop Order: ZC‘ ggé‘

PLO FREQUENCY MEASUREMENTS
PLO Measured Frequency Required Frequency Pass/Fail
(GHz) (GHz)
#1 1§7.290322 57.290294 - 57290394 | PASS
#2 |5§7,290330 57.290294-57290394 | pp<<
P=Pass F=Fail
sN: 22072

TUL.E

7-13-9¢
Test Systems Envgine'_er Date
Q 3 Control Date

A-34
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TEST DATA SHEET NO. 20 (Sheet 1 of 2)
Radiometer Functional Performance Test (Relative NEAT Measurements*) (Paragraph 3.3.7.2)
PLO #1 Turned On

AE-26156/9
18 June 1998

RELATIVE NEAT MEASUREMENTS (PLO #1 ACTIVE)
Channel Average NEAT Required**
Number for 5 Data Sets NEAT Pass/Fail
(09) )

3 258 0.40 PAsS
4 4 0.25 PASS
5 % 0.25 PAs
6 Ers 0.25 Prss
7 (75 0.25 PASS
8 A7D 0.25 PASS
9 . 4 0.25 PASS -
10 . 22¢(e 0.40 mss
11 . 250 0.40 YAse
12 . 305 0.60 TASS
13 . 56% 0.80 PASS
14 , 300 1.20 PAsS
15 . 15l 0.50 PASS

P =Pass F =Fail

* Baseline data for acceptance tests. Use 1% CPT data along with specification value for

pass/fail criteria.
** For reference only

EOS/AMSU-A1 System P/N 1356008  Shop Order: _Z485% SIN: _ 202
Circle Test: @ Final CPT SubCPT__ N/PA~  LPT__¢/f
@ “Tlne izl
g Test Systems En gin@ Date
/ }Z_, L AQ‘ M 22 58 \(: ‘1 _:l
Cg)/étomer Repﬁ:esemative Date Quality Control Date 05

A35
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CHANNEL IDENTIFICATION TEST 06/18/98

TEST DATA SHEET Z| Qaﬁ
Channel Identification Test ‘p‘\
Cpare 3.3.%) " 25¢

/

Qc
Channel | Antenna Sweeper Polarization Radiometric Channel @ !

Number | Location |Freq.Setting| (H/V) Data Verified v v
(GHz) Couwns A Counts | (Yes/No) \M\\w
3 Al-2 50.35 Y [ bbb VES
4 Al-2 52.85 v : W\LZ NVE &
5 Al-2 53.70 H 1S5S NES
6 Al-1 54.45 H {SE ] NES
7 Al-1 54.99 Vv (518 VES
8 Al-2 55.55 H 1S31% Nes
9 NS 57.34 H | LOSL \/eé
10 Al-1 57.50 H 159573 VE 5
11 Al-1 57.564 H 15903 vE 2
12 .Al-l 57.59 H 1S557 YES
13 Al-1 57.602 H (S 40 JE S
14 Al-1 57.608 H 1€ 2371 NES
15 Al-1 89.55 \ L2252 VE S
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1. INTRODUCTION

1.1 Identification. These are the Firmware Test Procedures for the Instrument Control and Command and Data Handling
firmware. This document is submitted in response to Contract NAS 5-32314, CDRL 415.

1.2 Scope. This document describes the steps necessary to test the Instrument Control and Command and Data Handling
firmware and establish that all requirements in the Firmware Requirements Specification have been satisfied.

1.3  Purpose and objectives. The purpose of this document is to provide the steps to verify that the requirements of the
firmware have been accomplished. Through the use of tables, procedure steps, and test data sheets, the user of this document
will be able to determine that the requirements of the specification for the firmware have been correctly implemented as
described in the Firmware Test Plan.

1.4 Document status and schedule. The requirements traceability and expected results tables are complete and are included
in this revision.

1.5 Documentation organization. The EOS/AMSU-A Software Documentation Tree is as shown in Figure 1.



Document Document No. CDRL No.
Software Management Plan 10339 008
Acquisition Activities Plan 10341 508
Software Standards and Procedures — 402
Software Assurance Plan 10428 309
Configuration Management Plan 9803 005
Software Product Specifications - 306
Software Concept Document 10432 306-1a
Software Requirements Specification 10457 306-2a
Software Architectural Design 10464 306-3a
Software Detailed Design Document 10463 306-5a
Firmware Support Manual 10466 306-7
Version Dascription Document 10467 306-8a
User's Guide 10443 306-10a
Firmware Product Specification - 306
Fimware Concept Document 10436 306-1b
Firmware Requirements 10458 306-2b
Firmware Architectural Design 10460 306-3b
Firmware Detail Design Document 10387 306-5b
Firmware Version Description 10976 306-8b
Software/Firmware Test Plan 1036910352 033
Software Test Procedures AE-26602 415
Software Test Reports 10875 217
Firmware Test Procedures AE-26600 415
Firmware Test Reports 10974 217

Figure 1. EOS/AMSU-A Software Documentation Tree

AE-26600B
23 June 1998
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2. RELATED DOCUMENTATION

2.1 Parent documents. The firmware test plan is the parent document to this test procedure as indicated in Figure 1.

2.2 Applicable documents. The following documents are referenced or applicable to these test procedures. Unless
otherwise specified, the latest issue is in effect.

NATIONAL AERONAUTICS And SPACE ADMINISTRATION

NASA-DID-A200

GSFC 422-10-

422-11-12-01
AEROJET DOCUMENTS

Report 10352

Report 10458

Report 10974

2.3 Information documents

Report 10345

Test Procedures Data Iter Description

Earth Observing System (EOS) Instrument Project Software
Acquisition Management Plan

General Interface Requirements Document (GIRD)

EOS/AMSU-A Firmware Test Plan

Earth Observing System/Advanced Microwave Sounding Unit-A
(EOS/AMSU-A) Firmware Requirements

Earth Observing System/Advanced Microwave Sounding Unit-A
(EOS/AMSU-A) Firmware Test Report

EOS/AMSU-A Project Plan, Including Project Organization Chart,
WBS Diagram, and Task Description

(Copies of Aerojet documents should be obtained from Aerojet, CAGE 70143, P.O. Box 296, Azusa, California 91702-0296.)



AE-26600B
23 June 1998

3. TEST IDENTIFICATION AND OBJECTIVE

The tests described in this document are the EOS/AMSU-A test of the Instrument Control and Command and Data Handling
firmware. The firmware requirements are specified in Report 10458, EOS/AMSU-A Firmware Requirements Specification
and the plan for testing the firmware is described in Report 10352, the EOS/AMSU-A Firmware Test Plan. Table I provides
traceability between the Firmware Requirements Specification and the test procedures found in this section. The objective of
this test is to verify that the firmware meets the requirements specified in Report 10458.

Some requirements are shown to be satisfied through inspection of listings, equipment, or other indirect means. Those
requirements are indicated in Table I under the test procedure step number heading.

Table I. Firmware Requirements Traceability

Firmware Firmware Test Test Test
Requirement | Test Plan Case | Procedure Data
Specification | Paragraph Requirements Description Num- Step Sheet
Paragraph Number ber Number
Number
511 4.1.4.1 Shall read the following data (see table) 2 All
511 4.1.41 Shall write the following data (see table) 2 All
5.1.1(1) 4.1.4.1 Upon power up, initialize the system .... * .
5.1.1(2) 4.1.4.1 Upon receipt of an 8 second ..., begin the 2 6
processing and output the data.

5.1.1(2)a 4.1.4d Output a data header including all instrument status 2 4a
and housekeeping data to the FIFO memory.

5.1.1(2)b1 4.1.4c Operate the scanner, determine mode 1 2

5.1.1(2)b2 4.1.4c Operate the scanner, sequence the antenna..... . *

5.1.1{2)b3 4.1.4f Operate the scanner, test antenna position, and set * -
error bit true or false

5.1.1(2)b4 4.1.4e Read and place antenna position data into FIFO 2 4k
memory.

5.1.1(2)b5 4.1.4e Read and place radiometer data into FIFO memory. 2 All

5.1.1(2)c 4.1.4d Read all housekeeping data 2 4a

5.1.1(2)d 4.1.4a Read the commands from the input ports 1 2

5.1.1(2)e 4.14a,b For hardware control commands, send the * *
appropriate pulse, or level to the output ports

5.1.1(2)f 4.14a,b Read instrument power commands from the input * *
port and turn on or off appropriate scanner, PLL,
and main power as indicated.

51.2 4.1.4.1 The instrument control firmware shall read the 2 All
following data ... (see table)

5.1.2 4.1.4.1 The instrument control firmware shall write the 2 All
following data ... (see table)

51.2 All The instrument control firmware shall provide All All
identical functions for ..A2 as for.. Al. .......

513 4241 The input data shall come from two sources ... All All

513 4241 ... the output shall go to the same 2 destinations. All All

* The power and antenna position commands cannot be verified at this hardware level. They will be verified during

system integration testing per AE-26156/9, 10 paragraph 3.2.4.3.3
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Firmware Firmware Test Test Test
‘Requirement | Test Plan Requirements Description Case | Procedure Data
Specification | Paragraph q P Num- Step Sheet
Paragraph Number ber Number
Number
5.1.3c 4.2.4c The command and data handling firmware shall read 2 4,5
the FIFO data and the FIFO status .... (see table)
5.1.3d 4.2.4a The command bit locations shall match the bit 1 2
locations ....
5.1.3e 42.4a and shall be sent 8 bits at a time ... 1 2
5.1.3.1a 424a Upon receipt of an instrument command, the 1 2
firmware shall read ... and read the command word.
5.1.3.1b 4.24a If it is a valid input, restructure the bits of the 1 2
command to match .....
5.1.3.2 4.2.4b Upon receipt of Synchronize with Data Time Mark 2 5,6
Command interrupt, the firmware shall read the low-
order bits ...
5.1.3.2 4.2.4b This shall also be used to initiate all data output 2 56
functions of the C&DH (command and data handiing)
firmware.
5.1.3.3 4.2 .4c Read Subaddress #28 and #29 to determine if 2 57
previous data have been ....
5.1.3.4 42.4e Create the CCSDS header for the low-rate science 2 4a
data and place this header into the RAM location
assigned ....
5.1.35 4.2.4e Create the CCSDS header for the engineering data 2 4a
and place this header into the RAM ...
5.1.3.6 4.2.4f Read the time code data from the RAM memory 2 4a
addresses associated ..... '
5.1.3.7 42.4c Acquire the data from the EOS/AMSU-A instrument 2 4a-4!
FIFO memory and place them into the RAM memory
5.1.38 4.24c Place the instrument data allocated to the 2 4a
engineering data output stream into the RAM
memory ...
51.3.9 4.2.4c When a full block of data has been created in RAM 2 5
memory, the ready flag shall be incremented in the
corresponding subaddress memory location;
subaddress ......
5.1.3.10 4.2.4d Upon receipt of the last data word for a full scan from 2 5
the AMSU-A instrument is read, a checksum shall be
placed .....
5.2.1 41.1.3 Each of the three CSCI shall not exceed 4096 bytes Inspect
listing
5.2.1 4113 ... and not utilize more than 4086 bytes of RAM. inspect
listing
522 4.1.41 The Instrument Control Firmware CSCI shall be 2 6

capable of completing all their required tasks with the
8 seconds ...
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Table 1. Firmware Requirements Traceability (continued)

Firmware Firmware Requirements Description Test Test Test
Requ_ir_emgnt Test Plan Case | Procedure Data
Specification | paragraph Num- Step Sheet

Paragraph Number ber Number

Number
5.2.2 4241 The Command and Data Handling firmware CSCI 2 6

shall be capable of receiving all sensor data within
the same 8-second time frame

52.2 and capable of outputting the data at the required 3.2 Analysis
kbps data rate ...
523 The Instrument Control firmware shall be capable of Analysis

recovering from any data error condition by restarting
with each 8-second sync pulse interrupt.

5.2.3 4.2.4a The Command and Data Handling Firmware shalt 1 2
validate all incoming data packets by their headers
and reject any invalid packets.

53 N/A

5.4 N/A

The firmware tests will be conducted utilizing the AMSU-A Special Test Equipment (STE).

The STE block diagram is shown in Figure 2. It aids in the understanding of the test setup and the movement of data during
the tests.
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f__ TK Tape Drive
-

l
Magnetic ] Ma.rgar;tlc |
Tape Unit Controller |
I
I STE To/From
Disk Mini | | interface MIL-STDASS3  AMSU-A1
i i ini- Circuit |je—-—---p or
Disk Drive Controller Computer <—|—> ph AMSU-A2
I | (om-2162) Instrument
| or
| Breadboard
Terminal |
|
T RS-232 :
Serial
Keyboard
y interface :
|
Printer |
|
|
————————————————— -— wd
Tol/From
Power Power/Signal AMSU-A1
115Vac _| o 1, |————+] Distribution or
60 HZ PPy Unit —— AMSU-AZ
Instrument
or
Breadboard

Figure 2. EOS/AMSU-A Special Test Equipment Block Diagram



AE-26600B
23 June 1998

4. DETAIL PROCEDURES

The following detailed procedure steps shall be utilized for both the AMSU-A1 and AMSU-A2 firmware. The media
containing the respective firmware shall be labeled with the CSCI numbers and the test results shall be identified
correspondingly. If a test failure or anomaly occurs during testing, the process described in paragraph 4.1.1.4 of the Software
Test Plan, Report 10369, shall be followed.

4.1 Load Bonded Software. The tape labeled E1.EXE shall be loaded into the VAX STE computer using the VAX
Backup utility for use in testing AMSU-A1 firmware CSCIs N7 and N8. The tape labeled E2.EXE shall be loaded into the
VAX STE for use in testing AMSU-A2 firmware CSCIs N11 and N12. The tape loaded shall be noted on Test Data Sheet,
(TDS) 1. The tape labeled N7 for AMSU-A1 or N11 for AMSU-A2 shall be loaded into the HP64000 development system
and then downloaded into the DATA-IO prom burner. The two EEPROMS shall be burned and installed in the breadboard
CPU board. The tape loaded shall be noted on TDS 1. The tape labeled N8 for AMSU-A1 or N12 for AMSU-A2 shall be
loaded into the HP64000 development system and then downloaded into the DATA-IO prom burner. The two EEPROMS
shall be burned and installed in the breadboard MIL-STD-1553 board. The tape loaded shall be noted on TDS 1.

4.2 Configure the Test Environment. Perform steps 1 through 5 only if not already configured. Verify setup and power
status.

1. Verify that the STE and instrument power are OFF.

2. Interconnect the signal processor breadboard and STE using the special test MIL-STD-1553 cable as shown
in Figure 2. :

3. On the STE computer control panel, set the MAIN POWER switch to ON. (Switch indicator lit).

4. Turn on printer power.

5. Observe power-up messages on the terminal screen until the message SYTEM JOB TERMINATED AT
(DATE) AND (TIME) is displayed (approximately three minutes). Press ENTER key on the terminal
keyboard.

6. When prompted for the user name, enter E1 or E2 according to the unit under test. (If steps 1 through 5 are

not performed, press RETURN key on terminal keyboard to obtain username prompt.)

7. The message PERFORMING INITIALIZATION - PLEASE WAIT will be displayed followed by the
display of the Main Menu, which displays the heading message EOS AMSU - Al (or A2) WHAT TYPE
OF TEST?"

8. Turn on all power to the signal processor breadboard and wait until power “on” indication on Main menu
display.

9. From the Main menu, select the MONITOR ONLY menu option.

10. From the Monitor Only menu, select the COMMANDS menu option.

4.3 Test case 1. The test objective is to verify implementation of instrument commands, including the ability of the
software to receive command data within the 3.2 kbps rate, to read and interpret commands, to control sensor power, to
operate the scanner in accordance with the scanner mode input commands, to initiate prescribed command activities, and to
process the input commands.

1. From the Commands menu, select the PRINT SCREEN ONLY menu option to output the displayed sensot
housekeeping status to the printer prior to making changes through the issuing of commands.
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From the Commands menu, issue the following commands by selecting their menu option. Wait a minimum
of twenty seconds afier each selection and print the displayed results by selecting the SCREEN ONLY
menu option prior to issuing the next command in the sequence. After each print, type: 1.  Press
<ENTER> (return to the Monitor Only menu). Select the SCIENCE DATA menu. From the Science Data
menu, select the DATA STREAM menu. When prompted for Element Number, select element: 1. Select
PRINT SCREEN ONLY. Type: 1. Press <ENTER> to return to the Science Data menu. Type: 1. Press
<ENTER> to return to the Monitor Only menu. Then select the COMMANDS menu and select the next
command.

a. Reset C&DH Processor
b. Cold Cal

c. Cold Cal Position 4

d. Cold Cal Position 3

e. Cold Cal Position 2

f. Cold Cal Position 1

g. Nadir

h. Warm Cal

1. Antenna Full Scan Mode

From the Commands menu, type: 1. Press <ENTER> (return to the Monitor Only menu).
From the Monitor Only menu, type: 1. Press <ENTER> (return to the Main menu).

Compare actual versus expected data values.. Record the results on TDS 1. The equality of the actual and
expected results verify that all the objectives of this test, as stated in paragraph 4.3, have been successfully
met. This verifies requirements 5.1.1.2b1), 5.1.1.2d), 5.1.3.1, and part of 5.2.3. The I:E;niinder of 5.2.3
will be verified in test case 2, step 8. Requirements 5.1.1.1, 5.1.1.2¢ and 5.1.1.2f cannot be verified until
system level testing.

4.4 Testcase 2. The following steps test proper acquisition and display of “Low Rate Science” data. The objectives are to
acquire Low Rate Science” and “Engineering” data and verify “Low Rate Science” and “Engineering” data timing
performance. The test steps will acquire and format sensor data into MIL-STD-1553 data packets. The firmware must
receive all sensor data, format, and output sensor data within the required 3.2 kbps maximum rate and within the 8-second
time frame for each sensor scan. Since “Engineering” data is a sub-set of the “Low Rate Science” data , the test equipment
(STE) has no software routines to specifically process or display “Engineering” data except to acquire “Engineering” data
packets and validate these data by comparing them with the corresponding “Low Rate Science™ data. The result of this
comparison is indicated by the operator terminal displayed “ENGR OK” or “ENGR FAIL". An indication of “ENGR OK”
verifies requirement 5.1.1,5.1.2,5.1.3,5.1.3.5and 5.1.3.8.

L.

2.

3.

From the Main menu, select the MONITOR ONLY option.
From the Monitor Only menu, select the SCIENCE DATA menu option.

For the first selected sub-menu below (paragraph 4.4.4a), select PRINT FULL (generates full scan printout
and screen display printout). For the remainder of the selected sub-menus (paragraphs 4.4.4b - 444D
select SCREEN ONLY printouts. This will produce a hard copy of test results for evaluation and
comparison purposes to verify that all “low rate science” data are properly output by the firmware.
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Select from the Science Data menu:

a. DATA STREAM menu that displays raw input data stream values. When prompted for Element
Number, select element: 1. Scan header information is included in the first twenty bytes of the
data stream.

b. After print is selected, type: 1. Press <ENTER> (return to the Science Data menu). The matching

of the first sixteen bytes in the output with the expected results verifies requirement 5.1.1.2a and
5.1.3.4 and 5.1.3.6.

c. BEAM POSITION NN - ALL CHANNELS menu which displays channel data for operator
selected beam position. When prompted for Beam Position, select beam position: 1.

d. After print is selected, type: 1. Press <ENTER> (return to the Science Data menu). The matching
of this data with the expected results verifies requirement 5.1.1.2b5 and 5.1.3.7. Requirements
5.1.1.2b2 & 5.1.1.2b3 cannot be verified until system level testing.

€. CHANNEL NN ALL - BEAM POSITIONS menu which displays beam position data for operator
selected channel. When prompted for Channel Number, select channel: 3 (for Al) 1 (for A2).

f. After print is selected, type: 1. Press <ENTER> (return to the Science Data menu). The matching
of this data with the expected results further verifies requirement 5.1.1.2b5 and 5.1.3.7.

g WARM CALIBRATE menu which displays warm calibration data for all channels. The matching
of this data with the expected results further verifies requirement 5.1.1.2b5 and 5.1.3.7.

h. After print is selected, type: 1. Press <ENTER> (return to the Science Data menu). The matching
of this data with the expected results further verifies requirement 5.1.1.2b5 and 5.1.3.7.

1 COLD CALIBRATE menu which displays cold calibration data for all channels.

J- After print is selected, type: 1. Press <ENTER> (return to the Science Data menu). The matching

of this data with the expected results further verifies requirement 5.1.1.2b5 and 5.1.3.7.

k. REFLECTOR POSITIONS menu which displays reflector positions and error code for Al-1 or
Al-2 antenna as selected by the operator. Al-1 antenna data is displayed initially. An “E” beside
a value indicates a reflector position error outside threshold values. The presence or absence of an
“E" are both acceptable for purposes of this test.

L After print is selected, type: 1. Press <ENTER> (return to the Science Data menu). The matching
of this data with the expected results further verifies requirement 5.1.1.2b4 and 5.1.3.7.

On the display, observe that the received (IN) checksum and the computed (CALC) checksum of the data
match. Also observe that the sub-address (SA) #28 increments at the same rate as the scan count and that
the sub-address (SA) #29 increments at the same rate as the scan count for the A2 sensor and at twice the
rate as the scan count for the Al sensor. This verifies requirement 5.1.3.3 and 5.1.3.9 and 5.1.3.10.

Observe that the scan number increments at a rate of 8.0 £ 0.5 seconds per scan average after ten minutes of
observation. Record a beginning scan number and the corresponding time. After ten minutes, record the
scan number. Divide the 600 seconds by the scan number difference. The result is the average scan time
which shall be within the above tolerance. Record this result on TDS 2. This verifies requirement 5.1.3.2

Select the STE procedure that skips the transmission of one of the one-second time marks during each eight-
second scan so as to test that the C&DH firmware adapts to this anomalous condition by observing that the

10
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scan count, checksums and SA counters all function as previously noted. Verify that selecting 7 as the
number to skip causes all data functions to stop updating and that selecting O as the number to skip restores
the firmware to normal operation.

Select the STE procedure to send an invalid command APID. From the Commands menu, select one or
more commands (with a one minute wait between commands). Verify that the STE reports that the
command was not accepted and that the previous sensor mode is unchanged.

Evaluate all displayed and printed low rate science data. Compare actual versus expected data values.

Record the results on TDS 2.

1l
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5. EVALUATION CRITERIA
The evaluation criteria for test cases 1 and 2 are contained in Tables II and III.

These tables describe criteria used to evaluate how each test satisfies requirements. The sources of actual and expected
results relevant to each requirement are also shown.

Table II. Expected Results, Test Case 1

Step Expected Results Data Stream Error Condition
Number Byte No. 20

4.3(2a) Subaddress #28 & 29 Values Reset Values Do Not Reset
4.3(2b) Cold Cal Position =YES 8 =NO
4.3(2¢c) Cold Cal Position 4 =YES 104 =NO
4.3(2d) Cold Cal Position 3 =YES 72 =NO
4.3(2e) Cold Cal Position 2 =YES 40 =NO
4.3(2f) Cold Cal Position 1 =YES 8 =NO
4.3(2g) Nadir =YES 16 =NO
4.3(2h) Warm Cal =YES 4 =NO
4.3(21) Full Scan =YES 2 =NO

Table ITI. Expected Results, Test Case 2

Step Expected Results
Number '

4.44a Packet ID, Packet Sequence, Length according to GIRD

4.4.4c Channel 1 changes to 28800 +500 with applied 2 volts,
Channel 3 changes to 30000 £500 with applied 2 volts

4.4.4¢ Channel 1 changes to 28800 £500 with applied 2 volts,
Channel 3 changes to 30000 £500 with applied 2 volts

44.4g Channel 1 changes to 28800 +500 with applied 2 volts,
Channel 3 changes to 30000 £500 with applied 2 volts

4.4.4i Channel 1 changes to 28800 +500 with applied 2 volts,
Channel 3 changes to 30000 +500 with applied 2 volts

4.4.4k (no criteria at this hardware level)

445 Checksums match -SA 28 and 29 increment

446 8.0 +0.5 sec scan time

447 Skip 1-6 cause no disruption; 7 causes stop; O restarts

448 Commands not accepted

12
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The expected results for test cases 1 and 2 are contained in Tables IT and [OI. These tables show the expected results from test
sources described in the tables.

7. ACTUAL RESULTS

The actual results of the firmware test will be included in the Test Report (Report 10974).

8. ABBREVIATIONS AND ACRONYMS

AMSU
C&DH
CCSDS
CDR
CDRL
CSCl1
CTE
EOS
FIFO
GIRD
KBPS
NASA
PWR
RAM
STE
WBS
9. GLOSSARY
None.

10. NOTES

None.

Advanced Microwave Sounding Unit
Command and Data Handling

Consultative Committee for Space Data Systems
Critical Design Review

Contract Data Requirements List

Computer Software Configuration Item
Calibration Test Equipment

Earth Observing System

First In First Out

General Interface Requirements Document
Kilobytes per second

National Aeronautics and Space Administration
Power

Random Access Memory

Special Test Equipment

Work Breakdown Structure

13



AE-26600B
23 June 1998

11. TEST DATA SHEETS
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TEST DATA SHEET 1
Test Case 1 (Paragraph 4.3)

Unit Tested (AMSU-A1 or AMSU-A2) _ E0D/AMSU—- A\

Elexe ;35 EIX.EXE; 3|
Instrument Control Tape Loaded ___ NI & ~ FLIGHT pRomMS
Control and Data Handling Tape Loaded _ N ONE —~ Frig HT PRorS

STE Tape Loaded

Procedure Requirement Specification | Requirement HardCopy Test Data Related
Step Description Reference Satisfied ? Test Data on Tape ? Discrepany
yes or no Attached ? Reports

4.3.2a Reset C&DH 2*11;1; fb,d ‘/26 ", éS f\}O N /A
4.3.2b Cold Cal g} ;?b,d Y€6 Vés NO [V'/ﬁ
mE oo (50T | s | Ve, | no | WA
R (o TTIUBT | ves | ves | o | wi
32 |Pestonz |sasr | Yes Yes No | Wi
$2%  |Pesions |sisi. | Yes tes | Mo | ps
DR IS b N B 73 Ves | wo | Nia
e wam@el 12art | Ves pes | MO W
4.3.2i Full Scan g: ; ﬁb,d Y 5 \/C/SS A/é N /A

Comments:

Authentication:

oue Y79

Aerojet System Test: M

Aerojet Quality Assurance: _ /3 Date: AW %
C(h JL 23 ‘98

Customer Representative: Date:

Other Witness (optional): Date:
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TEST DATA SHEET 2
Test Case 2 (Paragraph 4.4)
Unit Tested (AMSU-A1 or AMSU-a2)__ EOS /AMSU - Al
STE Tape Loaded __ELEXE S 3 EIX.EXE; 3
Instrument Control Tape Loaded ___INONE — FLICHT PReNE
Control and Data Handling Tape Loaded _ MOME ~ FLI6 HT o mis
Procedure Requirement Specification Requirement HardCopy Test Data Related
Step Description Reference Satisfied ? Test Data on Tape ? Discrepany
yes or no Attached ? Reports
s PataSream | S ieass | VES | ¥ES | N | M/
% | Pestnnn 5187 Mes | Ves | Mo | wMa
a44e Channel NN | 5.1.1.255 ves tes Wo WA
T mm, [ ves | ves | g0 | b
444 Cold Calbrate | 5.1-1255 1A5S VES Vo /A
o Positons | 5187 YE S Les | MO | WA
e subadcress | 51310 - | VES ves | Mo | MA
446 8 SecScan | 5.1.3.2 VES <CE gfion) MO M/A
447 hSﬂlg:)kTime No Req't YES NO Mo /U/B
448 Invalid APID | 5.2.3 VEeS O Vo 1Y
Comments:__[PRAGRAPH 44 C SERT StAr 366  SBRIINE 26:65: %
EMD scAN HH]  sTeP fime =ze:/8:3
75 sennsS PR GO SecondS
[ AN /B @ Gont
Authentication:

Aerojet System Test:

Aerojet Quality

Customer Representative:

Other Witness

FH N

Assurance:

|, ~—
@(=3)

(optional):

ones 2N 738

Date: us W
Date: 2%
Date:
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9 Science and Engineering Data Test (Full Scan Mode) eereereeaesteneeenaeeeas A-15
10 Science and Engineering Data Test (Warm Cal Mode) ....cccvmeeerceeecceecencrecnssccvsnennne ...A-18
11 Science and Engineering Data Test (Cold Cal Mode) .......cooeomevnoreccnceccnceerccenen A-20
12 Science and Engineering Data Test (Nadir Mode)... A-24
13 Test Point Interface Test (1.248 MHz Clock TP)....c.eevvvemrcevreceeenenne evreesmresnrenaneeeseensan A-26
14 Test Point Interface Test (8 Second Sync Pulse TP)........ " everesraeessresseesssreesseneesarensanneann A-27
15 Test Point Interface Test (Integrate/Hold and DUIMP TPS) .....c.ccveiereeeerereerneerenenerencscemrrsmescssmsnmsesssssssssssassasns A-28
16 Test Point Interface Test (Radiometer Channel Analog Output TPs) - A-29
17 Test Point Interface Test (PLO #1 and PLO #2 Lock TPS) ...oveeevvecinniecreereeneeseneeene . A-30
18 Test Point Interface Test (GSE MOAES) .ccouncieeociieciiecrnnrneereesnesseneeas ..A-31
19 Radiometer Functional Performance Test (PLO Frequency Measu:emems) . A-32

;K. 20 Radiometer Functional Performance Test (Relative NEAT MEaSUrements ).........c.ocueveereurcerrersresssssssessssasses A-33
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1. SCOPE

1.1 Scope. This process specification establishes the requirements for the Comprehensive Performance Test (CPT) and
Limited Performance Test (LPT) of the Earth Observing System Advanced Microwave Soundmg Unit - Al (EOS/AMSU-
Al), referred to as the unit. The unit is defined on Drawing 1356008.

1.2 Procedure sequence. The sequence of CPT/LPT testing is shown in Figure 1. At the discretion of the test engineer the
order of tests may be changed.

Grounding Operational Power Passive Analog
Interface Test Interface Test Interface Test
332 333 334
Command & Test Poi Radiometer
Telemetry | erft °_'|[’t - Functional
Bus Interface Test nteriace Test Performance Test
3.35 3.36 337 698-3001PC

Figure 1. Sequence of EOS/AMSU-A1 CPT/LPT Testing
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2. APPLICABLE DOCUMENTS

2.1 Government documents. The following documents form a part of this specification to the extent specified herein. The
latest issue is applicable.

SPECIFICATIONS
NASA (Goddard Space Flight Center (GSFC))
S-480-80 - ' Peﬁo@mce and Operation Specification for the EOS/
METSAT Integrated Programs AMSU-A Instrument (POS)
S5-480-79 Performance Assurance Requirements for the EOS/METSAT
Integrated Programs AMSU-A Instrument (PAR)
422-11-12-01 General Interface Requirements Document for EOS Common Spacecraft
/nstruments EOS PM Project (GIRD)
422-12-12-02 Unique Instrument Interface Document for the Advanced Microwave Sounding
Unit (AMSU-A) EOS PM Project (UIID)
STANDARDS
MIL-STD-45662 Calibration Systems Requirements

(Copies of government documents should be obtained as indicated in the Department of Defense Index of Specifications and
Standards).

2.2 Non government documents. The following documents form a part of this specification to the extent specified herein.
The latest issue is applicable.

2.2.1 TRW documents

SPECIFICATIONS
D24844 Interface Control Document for Advanced Microwave Sounding Unit - Al (ICD)
D25092 Instrument Interface Database for the AMSU-A1

(Copies of TRW documents may be obtained from TRW Inc.)
2.2.2 Aerojet documents
STANDARDS
STD-2454 Requirements for Electrostatic Discharge Control
SPECIFICATIONS
AE-26002/1 AMSU-A1 Antenna Drive Subsystem Test Procedure
AE-26156/7 EOS/AMSU-A1 Subsystem Integration Procedure

AE-26357 AMSU-A Transportation and Handling Procedure
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AE-26600 EOS/AMSU-A Firmware Test Procedures
REPORTS

10353 EOS/AMSU-A Contamination Control Plan

10443 EOS/AMSU-A Software User’s Guide (STE Software)

10458 EOS/AMSU-A Firmware Requirements

10974 - EOS/AMSU-A Firmware Test Report
DRAWINGS

1338427 Cover, ESD Shielded Bag

1356008 EOS/AMSU-A1 Assembly

1356648 Cable Assembly, EOS Lab Test

1356655 Console Assembly, METSAT and EOS STE

SK1358702 9 Pin Breakout Box
SK1358704 . 25 Pin Breakout Box
SK1358705 37 Pin Breakout Box
SK1360106 ON/OFF Switch

(Copies of Aerojet documents may be obtained from Gencorp Aerojet, Azusa Operations, CAGE 70143, P.O. Box 296,
Azusa, California, 91702-0296).
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3. REQUIREMENTS

3.1 Equipment. All measurements shall be made using the test equipment or its equivalent as specified in Table I.
Equivalent test equipment shall be approved by Systems Engineering and Quality Assurance. Test equipment and gauges
required to perform examinations and tests shall be controlled by a calibration system as specified in MIL-STD-45662.

All inspection, measurement and test equipment used shall be currently calibrated to certified standards. The date of last
calibration and calibration due date shall be displayed on each item of equipment subject to calibration and recorded at the
time of test performance as specified in detailed procedures.

3.2 Materials. ‘Not applicable.

3.3 Required procedures and operations. The unit shall be subjected to the tests shown in Figure 1 and Table II.

Table I. Required Test Equipment

Item Qty Equipment Manufacturer Model No,
1 1 9-Pin Breakout Box Aerojet SK1358702-1/
2536-3743
2 1 25-Pin Breakout Box Aerojet SK1358704-1/
2536-3746
3 1 37-Pin Breakout Box Aerojet SK1358705-1/
2536-3745
4 1 AMSU-A Special Test Equipment (STE) Aerojet 1356655-1
5 1 STE Interface Cable J1 (W31) Aerojet 1356648-1
6 1 STE Interface Cable J2 (W32) Aerojet 1356648-2
7 1 STE Interface Cable J3 (W33) Aerojet 1356648-3
8 1 STE Interface Cable J4 (W34) Aerojet 1356648-4
9 2 Liquid Nitrogen Container Cole Parmer N03726-20
10 1 Digital Multimeter Fluke/Tektronix 71/DMM916
11 1 Spectrum Analyzer Hewlett-Packard 8566B/8590L
12 1 Plotter Hewlett-Packard T475A
13 1 Digital Multimeter Hewlett-Packard 34401A
14 1 Digital Oscilloscope Tektronix TDS386/2221A
15 1 Dynamic Signal Analyzer Hewlett-Packard 3562A/3563
16 1 WR19 Harmonic Mixer (40-60 GHz) Hewlett-Packard HP11970V
17 1 WRI19 Feedhorn TRG V861
18 1 Current Probe Tektronix AMS503
19 1 Frequency Counter Hewlett-Packard 5316A
_ 20 1 Function Generator Hewlett-Packard 3325A/B
pe\ v 21 1 Power Supply Power Designs 3650-S
BN 2z | 1 |Fezavency SYRIkEs\ZER WeweTT-Packaed | R3L2ZA
/qg 2% \ | Sovece wovdLe / MOLT(PLER HeEMLETT-Praidd)| @35sTHA
/\4 _-EL { SOURIE ML DOLE /wU(ﬂE WewleTT-Preed | B2sTEA
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Item Qty Equipment Manufacturer Model No,
22 1 Oxygen Monitor Bio Systems 3100
23 2 CRYO Protective Gloves Lab Safety - 5932L
’ Supply
24 1 Protective Face Mask SELLSTROM 124-390/380
25 1 Cold Target Support Aerojet T-1291001-2
26 1 Cold Target Support Aerojet T-1291001-3
27 2 Cold Target Aerojet T-1291000-1
28 1 ON/OFF Switch Aerojet SK1260106
29 1 Power Supply Hewlett-Packard HP 6205 B
30 1 Protective Apron Lab Safety 8A-7549-3
Supply

33.1 Integration and test preliminary conditions

33.1.1 Limited performance test (LPT). The Limited Performance Test shall consist of the test procedures in the LPT
column of Table II.

33.1.2 Comprehensive performance test (CPT). Three types of Comprehensive Performance Testing are shown in Table
I The first and final CPTs are the same except for paragraph 3.3.5.1 which is performed during the first protoflight unit
CPT. The first CPT is performed prior to the start of environmental testing. Sub CPTs are intermediate comprehensive
performance tests performed during environmental testing. The final CPT is performed after the completion of environmental
testing. Table II shows the required tests for each CPT.

3.3.1.3 Integration and test facilities. Unless otherwise specified, all testing and inspection of the EOS/AMSU-A1 shall be
conducted at Aerojet, Azusa Operations, Azusa, California.

33.1.4 Environment. Unless otherwise specified all testing and inspection operations shall be performed under the
following laboratory ambient conditions:

a. Handling in accordance with AE-26357

b. Contamination control in accordance with Report 10353

c. Temperature:  +23 = 10 degrees Celsius

d. Pressure: 610 to 810 torr

e. Humidity: 50 = 20% (no condensation)

f. The instrument shall be placed in its protcétive bag (1338427) when not in use.

33.1.5 Integration testingfinspection. Prior to the start of CPT/LPT testing, the unit should be in the final system
configuration as determined by the successful completion of the subsystem integration procedure, AE-26156/7. .

33.1.6 Electrostatic discharge (ESD) certification. Certification for handling ESD sensitive equipment in accordance with
STD-2454 is required for all personnel working on the EOS/AMSU-AL instrument.
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3.3.1.7 CPT/LPT preparation checklist. Prior to starting the integration, perform the following procedures.

1.

2.

Visually inspect the instrument. Check for physical damage and cleanliness.

Verify proper installation of the ESD protective mat and wriststraps. Refer to STD-2454 for ESD
protection instructions.

Verify that each connector of the spacecraft interface has a connector saver installed.

Obtain the required test e(juipment .liste'd in Table I Verify that the test equipment requiring calibration is

- currently calibrated.

Verify operation of the Special Test Equipment (STE) shown in Figure 2 by itself. Ensure that the current
limits on the two power supplies that interface to the instrument are set correctly. The Q supply should be
set to 3 amps and the N/S supply should be set to 1.5 amps. Refer to Figure 3 for the STE power supply
panel layout. Figures 4 through 6 show other panels on the STE that will be referenced later in this
procedure.

Verify that all of the required procedures and drawings listed in 2.2.2 are available for reference.
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Table II. AMSU-A1 Performance Tests
Para. Description 1* CPT LPT SubCPT | Final CPT
332 Grounding Interface Test
333 Operational Power Interface Test PRREY
3.3.3.1 | Quiet Power Bus SR
3.3.3.1.1 | Quiet Power Bus Operational Power Test X X X
3.3.3.1.2 | Quiet Power Bus Operational Power Test (LPT Only) X
3.3.3.1.3 | Quiet Power Bus Tum On Transient Test X X
33.32 | Noisy Power Bus o g L
3.3.3.2.1 | Noisy Power Bus Operational Power Test X X X
3.3.3.2.2 | Noisy Power Bus Turn On Transient Test X X
3.3.33 Survival Heater Power Bus Interface Test X
334 Passive Analog Interface Test X X X X
335 Command & Telemetry Bus Interface Test ’
3.3.5.1 FQT of the EOS/AMSU-A1 Firmware (PFM Only) X
3352 Instrument Commanding Verification X X X X
3353 Science and Engineering Data Verification X X X X
3354 1553 Bus Interface Test X X
336 Test Point Interface Test
3.3.6.1 Intentionally Left Blank
33.6.2 8 Second Sync Pulse Verification X X X
3.3.63 Integrate/Hold & Dump Signal Verification X X X
3.3.64 Radiometer Channel Analog Output Verification X X X
3365 PLO #1 and PLO #2 Lock Signal Verification X X X
3.3.6.6 GSE-1 Mode Verification X X
3.3.6.7 | GSE-2 Mode Verification X X
3.3.6.8 | GSE-3 Mode Verification X X
3.3.6.9 GSE-4 Mode Verification X X
3.3.6.10 | GSE-5 Mode Verification X X
3.3.6.11 | GSE-7 Mode Verification X X
337 Radiometer Functional Performance Test
3.3.7.1 PLO Frequency Measurements X X
3372 Relative Radiometer NEAT Measurements X X X X
13,8 | ChmunELTIENTIFIeNTION TEST i ¥ |
o
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Figure 6. STE Rear Interface Panel Layout
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3.3.2 Grounding interface test. This test provides the verification of the unit grounding requirements found in the
following documents:

UID Waiver5(12)

GIRD  Sections 5.3 and 6.2.2 (except section 5.35.2)
POS  Section4.4.1

ICD Section 5.3

To verify these requirements, perform the following procedures.

I Configure the unit as shown in Figure 7. Verify that connectors J1, J2, J3 and J4 have connector savers
installed. Connect a 25 Pin breakout box at J1. Connect a 37 Pin breakout box at J2. Connect a 9 pin
breakout box at J3. Connect a 37 pin breakout box at J4.

2. Measure and record continuity or isolation between the points as specified on Test Data Sheet (TDS) 1.
3. Remove the breakout boxes from J2 and J3 ensuring that the connector savers remain in place.

3.3.3 Operational power interface test. This test provides the verification of the operational power interface requirements
found in the following documents:

UIID - Section 3.3 and waivers 5(3), 5(7), 5(9), and 511
GIRD - Sections 5.1.2 and 5.2

"~ POS- None
ICD- Sections5.1.2and 5.2

Operational power is delivered to the unit through spacecraft interface connector J1 as follows:
1. Quiet power bus (3.3.3.1)

2. Noisy power bus (3.3.3.2)

i

L Muttimeter 1 25 Pin Breakout T
I I Box

© 0O

N 37 Pin Breakout 2
[_?:“_—@ D’: Box . AMSU-AT1

]E;;’——’ INSTRUMENT
—Ji 9 Pin Breakout 11 s

72 ]: e

(¥4
{ J
. 37 Pin Breakout »
— 1 ]

J5

* Connector Saver

AMsU-A  INST comtf FANEL

Figure 7. Setup for Grounding Interface Test

11



AE-26156/9 f/
18 June 1998 . T L__/’f,‘.’;"__.._.

LY AN _l.j-\—-'——‘-"’“

3. Survival heater power bus (3.3.3.3)

3.3.3.1 Quiet power bus interface tests. The quiet bus is active immediately upon the introduction of spacecraft power to
the bus. There is no internal control within the unit. The quiet power bus shall be verified by performing the following tests:

1 Quiet power bus operational power test (3.3.3.1.1)
2. Quiet power bus operational power test (LPT only) (3.3.3.1.2)
3. Quiet power bus turn on transient test (3.3.3.1.3).

3.3.3.1.1  Quiet power bus operational power test. The Quiet Power Bus operational power shall be verified at
combinations of three voltages (+27, +29, and +31 volts) and two PLO conditions (PLO #1 active and PLO #2 active). The
operational power test will be conducted for the unit in full scan mode as follows:

1 With the STE main power off and the STE power panel turned off (MAIN POWER, Q/MAIN, N/PULSE,
and S/ANALOG switches as shown in Figure 3 in the OFF position), connect the instrument as shown in
Figure 8. This setup assumes a dc impedance from the spacecraft supplied power through fuse and cabling
to the unit on the order of 0.3 ohms.

2. Ensure breakout boxes at J1 and J4 are connected to the unit as indicated in 3.3.2, testing.

3. Connect the STE to the instrument using the following STE interface cables:
a STE interface cable J1 (1356648-1)
b. STE interface cable J2 (1356648-2)
c. STE interface cable J3 (1356648-3)

4., Connect STE interface cable J1 from EOS J1 found on the STE power panel shown in Figure 4 to the 25
pin breakout box. Connect the remaining end to the 25 pin breakout box to J1 of the instrument.

5. Connect STE interface cable J2 from EOS J2 found on the STE test panel shown in Figure 5 to J2 on the
unit.

6. Connect STE interface cable J3 from EOS A&B J5 found on the STE interface panel shown in Figure 6 to
J3 on the unit.

7. Before turning on the power to the unit, verify that switches 1, 2, 14, and 15 of the 25 pin breakout box are
in the open position.

8. Disconnect the external power supply PS1from the 25 pin breakout box. Turn on the external supply and
using a multimeter, adjust its output to 27 + 0.10 volts. Turn off the external supply and reconnect the
supply as shown in Figure 8.

9. Turn the STE MAIN POWER switch ON {refer to Figures 2 and 3 (computer should be on, STE power

panel should be off)}. From the Al directory and at the “$” prompt, enter the command to the STE “RUN
E1”. The EOS/AMSU-A1 software program should be running as evidenced by the STE screen shown in

Figure 9.

10. Turn the STE power supply panel MAIN POWER switch ON (refer to Figure 3).

12
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Digital Dynamic EXT Trigger
Voltmeter Signal
No. 1 Analyzer
? Q [eri
Current PS2
PS1 A::II')lﬁeer +28V PS
+28V * 0.17 Ohms + 10% HP 6205 B
Power Supply j_wy—7 T - |+28Vo ORTN
Power Designs Inc. RTN m Current Probe R B
Model 3650-S le— Tektronix TM502A
Source Z = 0.01 ohm }— u
DC to 20 kHz
25-Pin
Breakout
1 Box
—————° ; ON/OFF Switch
2
20 AWG Wire
20+1FL y SK1360106 ‘ {
S \\é, :
3 3 T~ Switches 1,2,14a15
4 In open position 1. 4
4
20 AWG Wire 16 16 @
17.5+1Ft cz
3 17 17 \-
EOS J1 .
POWER w R ] J1
gosJz | | -
TEST J2
STE B AMSU-A1
- instrument
EOS A&B J1 | |us
INTERFACE
J5
EOS J1 -
TEST 37-Pin Breakout Box J4
2 21
9
* Connector Saver Hi LO
698-3000PC

Figure 8. Setup for Quiet Bus Operational Power Tests
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13.

14.

15.

16.

17.
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Figure 9. EOS/AMSU-A1 STE Main Screen

Turn the external power supply on. Place ON/OFF switch in the ‘ON’ position. With a multimeter, adjust
the Quiet Bus voltage at the breakout box to 27 + 0.10 volts (between J1-1 and J1-3).

Turn the STE power supply panel N/Pulse switch on (refer to Figure 3). With a multimeter, adjust the
Noisy Bus voltage at the breakout box to 29 + 0.10 volts (between J1-5 and J1-7).

Go to the Commands screen on the STE. From the main screen shown in Figure 9, enter the STE command
“[ 2 1 MONITOR ONLY”. The screen should now be as shown in Figure 10. Enter the STE command *{
14 ] COMMANDS”. The screen should now be as shown in Figure 11.

Enter the STE command “{ 11 ] ANTENNA FULL SCAN MODE”. Wait 18 seconds before issuing the
next command.

Enter the STE command “[ 9 ] SCANNER Al-1 POWER”. Wait 18 seconds before issuing the next
command.

Enter the STE command “[ 10 ] SCANNER A1l-2 POWER”. Wait 18 seconds before issuing the next
command. The unit should now be scanning in full scan mode with PLO #1 active.

Look at the Quiet Bus voltage. If necessary, using the multimeter adjust the external supply PS1 to 27 =
0.10 volts. Record the voltage on TDS 2.

Observe the Quiet Bus current waveform on the dynamic signal analyzer. Conﬁgure the dynamic signal
analyzer as follows:

Select MEAS MODE
Select Time Capture
Select Capture Select
Select Capture Length; Enter 1.0, Select Record
Select FREQ
Select Freq Span; Enter 100.0; Select Hz
Select E SMPL Off
Select Time Length; Enter 8.0; Select Sec
Select SELECT MEAS
Select Power Spec
Select CH1 Active
Select WINDOW
Select Hann
Select SOURCE
Select Source Off
Select AVG
Select Avg Off
Select Tim Av Off
Select RANGE
Select Aut I up&dwn
Select INPUT COUPLE
Select CH1 DC
Select CH 1 Ground

14
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Select SELECT TRIG
Select Trig Level; Enter 1.5; Select V
Select Arm AU
Select Exr
Select Slope +
Select TRIG DELAY
Enter 0.0; Select Sec
Select COORD
Select Real
Select VIEW INPUT ..
Select Time Buff
Select SCALE
Select X Fixd Scale; Enter 0.0, 8.0; Select Sec
Select Y Fixd Scale; Enter -10.0, 70.0; Select mv
Select UNITS
Select Hz (sec)

-NOTE-
Prior to collecting any current data, the current meter and DSA have to be
“zeroed out”; zero current reference has to be established on the DSA. Follow
this interim procedure to zero reference the current meter and DSA.

a) Remove the current probe from the circuit and close the probe. Place the probe in a magnetic
benign location.

b) Depress “Start Capture” on the DSA.

c) With the “capture in process”, adjust the “output DC level” control on the current amplifier to
indicate zero current on the DSA.

d) Position the current probe to its original location in accordance with Figure 8.

The instrument is now ready to capture and plot 8.0 seconds of data

Start the DSA signal capture by depressing “Start Capture”; Insure Relay Board is ‘ON’.
Obtain a record of the Quiet Bus current waveform. On the Relay Board, turn the switch OFF.

Determine average power by the following:

Observe the current waveform on the DSA. Using the Y markers, place the lower horizontal bar on the 0.0
ma line and the upper bar on the current trace, adjusting the bar to the middle of the signal. This measures
the average current over the 8.0 second span. Multiply this value by the current scale factor (20 ma/mv,
which yields Average Quiet Bus Current. Record on TDS-2, Record the PS-1 measured Quiet Bus Voltage
on TDS-2. Multiply the voltage times the current for the calculated average power. Record on TDS-2.

Determine peak power by the following:

Observe the current wave form taken above. Sweep the X marker across the current wave form stopping on
each narrow spike to see which has the highest amplitude. Upon finding the largest one, leave the X marker
indicating the Peak Current Amplitude. Record this on TDS-2. Make a plot of this screen and attach it to
TDS-2. Record the PS-1 measured Quiet Bus Voltage on TDS-2. Multiply the voltage times the peak
current to obtain the calculated Peak Power. Record this on TDS-2. .

With the multimeter, adjust the external power supply PS1 to 29+0.10vdc as measured between J1-1 (high
and J1-2 (low). Record this voltage on TDS 2.

15
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24. Repeat steps 19 through 22.

25. With the multimeter, adjust the external power supply PS1 to 31+0.10vdc as measured between J1-1 (high)
and J1-2 (low). Record this voltage on TDS-2. .

Wal

26. Repeat steps 19 through 22. ﬂ{;{‘

z7. Re,pai fiw above Sﬁp‘ a(ﬁr c[uj}ni 7§ PLZ/O j*Z ; (_J 4

16
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EOS Al-XX OB.A1l]El. ’ 7%'29-SEP-97 14:44:25 SCAN NUMBER

[5] SCIENCE DATA ELEMENT 0000

[ 61 CONTROL/STATUS ELEMENT 00 (!\\

[7] ENGINEERING  ELEMENT 00 31;/ '.

_ COMMANDS PLLO POWER PLLO#2 [15]
[9 ] SCANNER Al-1 POWER = OFF COLD CAL POSITION 1 YES [16]
[ 10 ] SCANNER A1-2 POWER = OFF 2 NO [17]
[ 11 JANTENNA FULL SCAN MODE = NO 3 NO [18]
[12] WARM CAL =NO COLD CAL POSITION 4 NO [19]
[13] COLD CAL =NO RESET C&DH PROCESSOR [20]
[14] NADIR =NO GSE MODE [21]
ENGR OK POWER ON CHECKSUM IN CALC SA28 SA29

SCREENONLY [2] PRINT [3] FULL [ 1 ] RETURN
SELECT BUTTON
Figure 10. EOS/AMSU-A1 STE Monitor Only Screen
EOS/AMSU-A1 WHAT TYPE OF TEST?

[2] MONITOR ONLY

[3] WARM PATH CALIBRATION
[4] CYCLE 1 CALIBRATION

[5] CYCLE 2 CALIBRATION

[6] CYCLE 3 CALIBRATION

[ 7] SPECIAL CYCLE CALIBRATION
[ 8] DISK/TAPE PLAYBACK

[ 9] ERROR MESSAGES

SELECT BUTTON

[ 13] FUNCTIONAL TEST
[14] S/C TARGET TEST

[15] ARCHIVE

O\ -
[16] INIT AZONIX Q“(‘ T

~ e K

r

[10] SELF TEST

[11] ID NUMBER XX

OFF[ ] POWER

[ 1 ] RETURN

Figure 11. EOS/AMSU-A] STE Commands Screen
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3.3.3.1.2 Quiet power bus operational power test (LPT only).

1.

2.

Configure the unit as shown in Figure 12.

Breakout box at J1 should still be connected to the unit from the grounding interface testing of paragraph
3.3.2

Connect the STE to the instrument using the following STE interface cables:
2 STE interface cable J1 (1356648.1)
b. STE interface cable J2 (1356648-2)
c. STE interface cable J3 (1356648-3)

Connect STE interface cable J1 from EOS J1 found on the STE power panel shown in Figure 4 to the
remaining end of the 25 pin breakout box connected to J1 on the unit.

Connect STE interface cable J2 from EOS J2 found on the STE test pane] shown in Figure 5 to J2 on the
unit.

Connect STE interface cable J3 from EQS A&B J5 found on the STE interface panel shown in Figure 6 to
J3 on the unit.

Turn the STE main power switch on {refer to Figures 2 and 3 (computer should be on, STE power panel
should be off)}. From the Al directory and at the “§” prompt, enter the command to the STE “RUN E1”.
The EOS/AMSU-AL software program should be running as evidenced by the STE screen shown in Figure
9.

Turn the STE power supply panel main power switch on (refer to Figure 3).

Turn the STE power supply panel Q/Main switch on (refer to Figure 3). With a multimeter adjust the Quiet
Bus voltage at the breakout box to 29 + 0.10 volts (between J1-1 and J1-3).

STE

EOS J1 1 {01 41

EOS A3B J1[ ] "

EOS U1 Js

25 Pin Breakout
Box

EOS J2 [] g1 J2 *

= AMSU-A1

INSTRUMENT
J3

:D.1/553 Address

* Connector Saver

Figure 12. Test Setup of Unit Connected to STE
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Turn the STE power supply panel N/Pulse switch on (refer to Figure 3). With a multimeter adjust the Noisy ¥
Bus voltage at the breakout box to 29 + 0.10 volts (between J1-5 and J1-7). s

Go to the Commands screen on the STE. From the main screen shown in Figure 9, enter the STE command
“{ 2 ] MONITOR ONLY™. The screen should now be as shown in Figure 10. Enter the STE command
“] 14 ] COMMANDS?”. The screen should now be as shown in Figure 11.

Enter the STE command “[ 11 ] ANTENNA FULL SCAN MODE”. Wait 18 seconds before issuing the
next command.

. Enter the STE command “{ 9 ] SCANNER Al-1 POWER”. Wait 18 seconds before issuing the next

command.

Enter the STE command “[ 10 ] SCANNER Al-2 POWER”. Wait 18 seconds before issuing the next
command.

Look at the Quiet Bus voltage. If necessary, using the multimeter adjust the external supply to 29 = 0.05
volts. Record the voltage and current on TDS 3. The current is read directly from the Q/Main power
supply panel meter.

Compute the operating power in watts on TDS 3 using the equation provided on TDS 3.

Turn the STE power supply panel N/Pulse switch off (refer to Figure 3).

Turn the STE power supply panel Q/Main switch off (refer to Figure 3).

Turn the STE power supply panel main power switch off (refer to Fi gﬁre 3).

Leave the setup intact for paragraph 3.3.4 testing.

3.33.1.3 Quiet power bus turn on transient test. The Quiet Power Bus turn on transient shall be verified at +31 volts as

follows:

1.

2.

3.

The setup should be intact from paragraph 3.3.3.1.1 testing
Verify the external power supply (PS1) is adjusted to 31+.1vdc, make appropriate adjustments.
Configure the Dynamic Signal Analyzer (DSA) as follows:

Select MEAS MODE
Select Time Capture
Select Capture Select
Select Capture Length; Enter 400.0, Select msec
Select FREQ
Select Freq Span; Enter 100.0; Select KHz
Select E SMPL Off
Select Time Length; Enter 400.0; Select msec
Select SELECT MEAS
Select Power Spec
Select CHI Active
Select WINDOW
Select Hann
Select SOURCE
Select Source Off
Select AVG
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Select Avg Off
Select Tim Av Off
Select RANGE
Select Chan 1 Range; Enter 1; Select V
Select INPUT COUPLE
’ Select CH1 DC
Select CH 1 Ground
Select INPUT TRIG
Select Trig Level; Enter 100; Select mv
Select Arm AU
Select Chan 1 Input \ )
Select Slope + -—Xx /‘"""‘{ £xt
Select TRIG DELAY
Enter 0.0; Select Sec
Select COORD
Select Real
Select VIEW INPUT
Select Time Buff
Select SCALE
Select X Fixd Scale; Enter 0.0, 400.0; Select msec
Select Y Fixd Scale; Enter -10.0, 320.0; Select my

Select UNITS
Select Hz (sec)

-NOTE-
Prior to collecting any current data, the current meter and DSA have to be
“zeroed out”; zero current reference has to be established on the DSA. Follow
this interim procedure to zero reference the current meter and DSA.

a) Remove the current probe from the circuit and close the probe. Place the probe in a magnetic
benign location.

b) Depress “Start Capture” on the DSA.

c) With the “capture in process”, adjust the “output DC level” control on the current amplifier to
indicate zero current on the DSA.

d) Position the current probe to its original location in accordance with Figure 8.
Adjust PS2 for +28vdc.

Start the DSA signal capture by depressing “Start Capture”; wait for the DSA message “wéiting for trigger”
before proceeding.

On the Relay Board, turn the switch ON and obtain a record of the Quiet Bus Turn on current waveform.
On the Relay Board, turn the switch OFF. Adjust the display time base and voltage sensitivity to allow for
adequate current and pulse duration measurements. Plot the obtained waveform and attach a hard copy of
the scan to TDS 4. See Figure 13-A & Figure 13-B.

Measure the Turn On pulse width; record this value in TDS 4.
Compute the peak current as follows:

Multiply the maximum Ya value by the current/ div as selected on the current amplifier. As an example: if
the current amplifier is set up to display 200 ma/ 10 mv per division, and the maximum Ya value = 276mv:
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276mv x (200ma/ 10mv) = 5520\55‘—*5-52 amps

Record this value on TDS 4.
The 1st derivative of the current waveform must be calculated. Compute the dI/dT as follows:

The most probable location of the greatest current demand is during the first positive transition after voltage
application. If this is the case, expand that segment of the display and measure the greatest voltage
transition in the smallest time transition. The change in voltage times the current/ div as selected on the
current amplifier produces the change in current. Next divide this change in current by the change in time

" (in microseconds). This value is dI/dT. Example:

Change in vOltage ....ccccomimenniiiiineniiiniiiinnns 144 mv
Change in time (microseconds) ...........cceeuuen..... 195 us
Current/ divoncurrent amp ............coeuvveneecanenn. 200ma/ 10mv

144mv x (200ma/ 10mv)/ 19.5 us = 147.7ma per us

Record the computed value on TDS 4.

With the multimeter, adjust the external power supply PS1 to 29+0.10vdc as measured between J1-1 (high)
and J1-3 (low).

Repeat steps 3 through 10.

With the multimeter, adjust the external power supply PS1 to 27+0.10vdc as measured between J1-1 (high)
and J1-3 (low).

Repeat steps 3 through 10.
Tum the STE power supply panel N/ pulse switch OFF (refer to Figure 3).

Turn the STE power supply panel main power switch OFF (refer to Figure 3).
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3.3.3.2 Noisy power bus interface tests. The noisy bus is not active upon the introduction of spacecraft power to the bus.
Two relays, one for the Al-1 scan drive and one for the A1-2 scan drive, must be turned on before the noisy bus is active
within the unit. During normal turn on operation, each scan drive relay is enabled separately a minimum of eighteen seconds
apart. Similarly, during normal shut down each drive system is disabled separately. -The noisy bus shall be verified by
performing the following tests:

1. Noisy power bus operational power test (3.3.3.2.1)
2. Noisy power bus turn-on transient test (3.3.3.2.2)

3.332.1 Noisy power bus operational power test. The Noisy Power Bus operational power shall be verified at
combinations of three voltages (+27, +29, and +31 volts). The operational power test will be conducted for the unit in full
scan mode as follows:

1. With the STE main power off and the STE power panel turned off (MAIN POWER, Q/MAIN, N/PULSE,
and S/ANALOG switches as shown in Figure 3 in the OFF position), connect the instrument as shown in
Figure 14. This setup assumes a dc impedance from the spacecraft supplied power through fuse and cabling
to the unit on the order of 0.3 ohms.
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Figure 14. Setup for Noisy Bus Operational Power Tests
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Before turning on the power to the unit, verify that switches 5, 6, 18, afid 19 of the 25 pin breakout box are
in the open position.

Disconnect the external power supply from the 25 pin breakout box. Turn on the external supply PS1 and
using a multimeter, adjust its output to 27 + 0.05 volts. Turn off the external supply and reconnect the
supply as shown in Figure 14.

Turn the STE main power switch on {refer to Figures 2 and 3 (computer should be on, STE power panel
should be off)}. From the Al directory and at the “$” prompt, enter the command to the STE “RUN E1”.
The EOS/AMSU-AL1 software program should be running as evidenced by the STE screen shown in Figure

-9.

Turn the STE power supply panel main power switch on (refer to Figure 3).

Turn the STE power supply panel Q/MAIN switch on (refer to Figure 3). With a multimeter, adjust the
Quiet Bus voltage at the breakout box to 29 + 0.05 volts (between J1-1 and J1-3).

Turn the external power supply PS1 on. Place ON/OFF switch in the “ON’ position. With a multimeter,
adjust the Noisy Bus voltage at the breakout box to 27 + 0.05 volts (between J1-5 and J1-7).

Go to the Commands screen on the STE. From the main screen shown in Figure 9, enter the STE command
“[ 2 1 MONITOR ONLY”. The screen should now be as shown in Figure 10. Enter the STE command
“[ 14 ] COMMANDS?”. The screen should now be as shown in Figure 11.

Enter the STE command “{ 11 ] ANTENNA FULL SCAN MODE”. Wait 18 seconds before issuing the
next command.

Enter the STE command “f 9 ] SCANNER Al-1 POWER”. Wait 18 seconds before issuing the next
command.

Enter the STE command “[ 10 ] SCANNER Al-2 POWER”. Wait 18 seconds before issuing the next
command. The unit should now be scanning in full scan mode with PLO #1 active.

Look at the Noisy Bus voltage. If necessary, using the multimeter, adjust the external supply to 27 = 0.10
volts. Record the voltage on TDS 5.

Observe the Noisy Bus current waveform on the dynamic signal analyzer. Configure the dynamic signal
analyzer as follows:

Select MEAS MODE
Select Time Capture
Select Capture Select
Select Capture Length; Enter 1.0, Select Record
Select FREQ
Select Freq Span; Enter 100.0; Select Hz
Select E SMPL Off
Select Time Length; Enter 8.0; Select Sec
Select SELECT MEAS
Select Power Spec
Select CH1 Active
Select WINDOW J
Select Hann
Select SOURCE
Select Source Off
Select AVG
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Select Avg Off BOR N 2B
Select Tim Av Off
Select RANGE
Select Aut ] up&dwn
Select INPUT COUPLE
) Select CH1 DC
Select CH 1 Ground
Select SELECT TRIG
Select Trig Level; Enter 1.5; Select V
Select Arm AU
Select Ext
Select Slope +
Select TRIG DELAY
Enter 0.0; Select Sec
Select COORD
Select Real
Select VIEW INPUT
Select Time Buff
Select SCALE
Select X Fixd Scale; Enter 0.0, 8.0; Select Sec
Select Y Fixd Scale; Enter -10.0, 70.0; Select mv
Select UNITS
Select Hz (sec)

-NOTE-
Prior to collecting any current data, the current meter and DSA have to be
“zeroed out”; zero current reference has to be established on the DSA. Follow
this interim procedure to zero reference the current meter and DSA.

a) Remove the current probe from the circuit and close the probe. Place the probe in a magnetic
benign location.

b) Depress “Start Capture” on the DSA.

c) With the “capture in process”, adjust the “output DC level” control on the current amplifier to
indicate zero current on the DSA.

d) Position the current probe to its original location in accordance with Figure 8.
The Instrument is now ready to capture and plot 80 seconds of data.

14. Start the DSA signal capture by depressing “Start Capture.”

15. Obtain a record of the Noisy Bus current waveform. On the Relay Board, turn the switch OFF. Using the
Y markers, mark the maximum current amplitude as indicated in Figure 15. Plot the obtained waveform

and attach a hard copy of the scanto TDS 5

16. Examine the expanded waveform to find the peak current over the entire 80 second scan. Record the peak
current on TDS 5. A representative Noisy Bus Current is shown in Figs 15-A & 15-B.

17. Calculate the Average Noisy Bus Current as follows: .
Select VIEW INPUT
Select Time Record: Note - the display shows the first 8 seconds of data and the heading
changes to read “Cap Tim Rec”
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