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AE-26156/3C
6 Apr 99

• ,- .?

TEST DATA SHEET 1 (Sheet 1 of 9)

Grounding System Test (Paragraph 3.2.4.1)

i

- . °

Jl of Spacecraft Interface

From Chassis Pin Description
Ground to

Jl-1 +28 V blLB

II-2 +28 V ML]_

J1-3 +28 V MLB RTN

J1-4 +28 VMLB RTN

J1-5 +28 V PLB

J1-6 +28 V PLB

J1-7

J1-8
T

J1-9

JI-IO

Jl-ll

Jl-12

Jl-13

Jl-14

Jl-15

Jl-16

+28 V PLB RTN

+28 V PLB RTN

+28 VTMB

28 V TMB RTN

NO CONNECTION

NO CONNECTION

CHASSIS GROUND (El)

+28 V MLB

+28 v/_.r_

+28 V MI.B RTN •

Jl-17 +28 V MLB RTN

Jl-18 +28 V PLB

JI-19 +28 V PLB

J1-20 +28 V PLB RTN

JI-21 +28 V PLB RTN

J1-22 +28 V TMB

JI-23 28 V TMB RTN

J 1-24 SAFETY HTR PWR

J1-25 ' SAFETY HTR RTN

Required Resistance
(Ohms)

> 100k

> 100k

> look

> look

> 100k

> look

Measured Value
(Ohms)

oL

oC

0C-

0L

Ot

OL

> look Ot

> lOOk 0{-

> 100k

> lOOk

> lOOk

> look
f

<I

> 100k

> look

> lOOk

> look

> 100k

> 100k

> lOOk

> 100k

> look

> look

> look

> look

Or.

oL

oL

oL

OL

Or-

or-

oL

6L

OL

oL

or.

or.

oL

oL

Pass/Fail

p,
P

F
P
/
p

#,
P
P
p
P

P
P
P
P

/

p
/
/

P

f
P

P

0L = "7 3o/.,-.e.
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'TEST DATA SHEET'1 (Sheet2of9) .....

Grounding InterfaceTest (Paragraph3.2.4.I)

AE-26156/3C

6 Apr 99

From Chassis

Ground to

J2-1

J2-2

J2-3

.-----._ • J2 of Spacecraft Interface

Pin Descriptio n Required Resistance

(Ohms)

Chassis Ground (E2). < I

DATA CLOCK (CI) > look

Si_ Return > 100k

Measured Value [

Ohms " Pass/Fail

J2-4

J2-5

J2-6

J2-7

No Connection

DIGITAL-A DATA OUT

J2-8

J2-9 No Connection

DATA ENABLE AI)I_2_

8 SEC SYNC PULSE_.E__

No Connection

>l_k

>l_k

>look

>look

>look

(9/--

__Ok

(9/-.

From Chassis

Ground to

J3-1

J3-2

J3-3

J..33ofS_ecraft Interface

] Pin Description J RequiredResistance

1
|1.248MI_ CLK _ . . > 100k _

l,.248__xR__._______..__ ...>l__k _
I_G_ I .... <I .

Measured Value [

From Chassis

Ground to

J5-1

J5-2

J5 -3

Chassis Ground (E5)
MODULE PWR ]_TD

J5-8

J5 of Spacecraft Interface

Pin Description Required Resistance

<1

>look

>lookCOLD CAL POS M_

No ConnectionJ5-4 > look

J5-5 "_--ANNER A1-2 ON/OFF > look

J5-6 ANT IN COLD CAL POS > look

J5-7 PLL PRI/RED > look

No Connection > look

J5-9 S-_V HTR ON/OFF > look

I5-10 No Connection > look

J5-11 > lookCOLD CAL POS LSB O_(_

_ANNER AI-I ON/OFFJ5-12 > look

J5-13 ANT IN WARM CA1. POS > look

J5-14 ANT IN NADIR POS > 100k

SCAN MODE

OLd'7 SO#t.a..

>lookJ5-15

[ Measured Value [

___s/Fail

°

A-3



AE-26156/3C

6 Apr 99

• "" "t

TEST DATA SHEET 1 (Sheet 3 of 9)

Grounding System Test (Paragraph 3.2.4.1)

"L .. %-r

V

From Chassis
Ground to

J4-1

J4-2

J4-3

J4-4

J4-5

J4-6

J4-7

J4-8
.

J4-9

J4-10

J4-11

J4-12

J4-13

J4-14

J4-15

J4-16

J4-17

J4-18

J4-19

J4-20

J4-21

J4 -22

J4-23

J4-24
I

J4-25

J4 of Spacecraft Interface
Pin Description Required Resistance

(Ohms)

Chassis Ground (E4)

MODULE PWR DISCONN

SURVIVAL HTR ON

MODUI_ TOTALLY OFF

SCANNER A1-2 ON/OFF

ANT AT COLD CAL POS

PLL SELECT

ANT AT NADIR POS

COLD CAL POS MSB (IN)

No Connection

No Connection

+10 V INTERFACE BUS

10 V INTERFACE BUS RTN

MODULE PWR CONN

SLIR%rfVAJ_.I'_ OFF

SCANNER AI-I ON/OFF

ANT AT WARM CAL POS

iFULL SCAN

COLD CAL POS LSB (IN) >

No Connection >

No Connection >

No Connection >

No Connection >

+I0 V INTERFACE BUS >

10 V INTEI_.FACEBUS RTN >

<1

Meam=ed Value

..(O_)

o ./3 .n.-

>l_k O._.

>ZOOk ,, p.z.
>look

>look

>look

>look

>look

>look

>look

>look

O. /,-.

OZ.,.

0.z..-

O,/-,,

(7, _"""

Q/..,.

O.L-

_c.>look
i_ r"

>look

>look

O° _ -

O. t...

> 100k O._.

> 100k

>look

>look

look

look

look

look

look

100k

look

O.6,.

(7./-.

Q.e_

O./--,

O&.

0._-,

O.L.

O, t,--

O./-', -

O/-.,,

Pass/Fall

P
P
P
P

P
P1
P
P
P

P

P
to

P

P

D
A
P
P
P
?
/
/
P

0.C _'> 4o_4-0--

V

A-4



TEST DATA SHEET 1 (Sheet 4 of 9)

Grounding System Test ('Paragraph 3.2.4.1)

AE-26156/3C

6Apr 99

v 5':

..2 .

?:.i

From Chassis
Groundto

I6-I

J6-2

J6-3

J6...4
J6..5

J6-6

J6-7
J6-8

J6-9
J6-10

• J6-11

J6-12
J6-13

J6-14
J6.-15

I6-16

J6-17
J6-18

J6ofSpacecraftInterface

PinDescription RequiredResistance

Chassis GND (E6)

RF SB'I_I;:AI-ITEMP

IAI-ISCAN. MTR. TEIvIP

WARM LOAD AI-I TEIVIP

No Connection
PLLO RED LOCK DETECT'

No Connection

A 1-I DRIVE MTR CURR
+15 V ANT DRMON

+5 V ANT DR MON
+15 V SIG PROC MON
+5 V SIG PROC MON

L.O.VOLTAGE CH 3 MON

L.O. VOLTAGE CH 5 MON
L.O. VOLTAGE CH 7 MON

+15 vDc PLL LO MON • •

+I0 V MIXER/AMP MON

L.O. VOLTAGE CH 15 MON
J6-19 No Connection

J6-20 28 V TMB RTN

36-21 RF SI-_-!F AI-2TEMP

J6-22

J6-23
J6-24

J6-25

J6-26
J6-27

J6-28
J6-29

J6-30

J6-31

J6-32

J6-33
J6-34

J6-35
J6-36
]6-_7

AI-2 SCAN MTR TE-MP

WARM LOAD AI-2TEMP

No Connection

?LLO PRI LOC K DETECT -
No Connection

AI-2DRIVE _ CURR
-15 V AI_ DR MON

-15 V SIG PROC M ON

L.O. VOLTAGE CH 4 MON

L.O.VOLTAGE CH 6MON

L.O.VOLTAGE CH 8 MON

-15VDC PLL L9 MON
+8 V IF AMP MON

No Connection

No Connection

No Connection

(Ohms)
<I

> 100k
> look

> IOOk

>IOOk
> lOOk

> look
> lOOk

> lOOk
> look

> look

> look
> 100k

> look
> lOOk

• > look
> lOOk

> lOOk
> look

> lOOk

> look
> look
> lOOk

> look

> lOOk
> look

> look
> lOOk

> look
> lOOk

> look

> 100k
> lOOk

.., > lOOk
, ,, ,

> look

> lOOk
> lOOk

Me_ed Value
(Ohms)

9,/4
O.L.

o.£,.

O.L-,

_'(.qv

LY.L..

(7.:-..
CT.L.

¢_.&.

t'_#....

_./..

0./_.
t3.L..

(9.L..

O.L.
O.L..

:7. g-., .

G'.t...

O.L..
O./-..-

O-L.-

("_ . L.. =

(%/..

0._,.
O.L..

O.L.

.C). z...
O.L.

0./_...

OA-,

O,t-.
O,g-..,

(')./_.

O.L.
O.a.

o.t..-_ _ -_ _ot_.f_-

Pass/Fail

/o
:
P

,q
f
P
P

/.

P
#
P
P

P
P

P
P
P
P
#
P
P
P
/,
/
/

/

P
/o
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AE-26156/3C

6 Apr 99

TEST DATA SHEET 1 (Sheet5 of9)

Grounding System Test(Paragraph3.2.4.1)

From Chassis

Ground to

37-1

J7 ofSpacecraftInterface

'"Pin Description Requked Resistance

Chassis GND (ET)

(O ms)
<I

J7-2 No Connection > 100k

Y7-3 P,E DUN PLO LOCK DET. > look

J7-4 > look

J7-5

J7-6

J7-7

J7-8

J7-9

J7-10

J%tl-

F/-12

Y7-13

Y7-14

J7-15

I7-16

J7-17

J7-18

J7-19 "

J7 -20

J7-21

J7-22

J7-23

J7-24

J7-25

J7-26

J7-27

J7-28

J7-29

15 V RTN (2/3)

ts V R.,TN(2/3)
DUMP TEST POINT

No Connection

CH3 OUT TEST POINT

CH4 OUT TEST POINT

CH5 OUT TEST POINT

CH6 OUT TEST POINT

CH7 OUT TF.ST POINT

CH8 OUT TEST POINT

CH9 OUT TEST POINT

No Connection

No Connection

GSE CMD LSB

GSE CMD MSB-I

+5 V GSE INTERLOCK A

No Cohnection

lqo Connection

_PRI PLO LOCK DET

No Connection

I/H TEST POINT

No Connection

15 V RTN (2/3)
CHI0 OUT TEST POINT

CHil OUT TEST POIh_r"
CHi2 OUT TEST POINT

CH 13 OUT TEST POINT

CH14 OUT TEST POINT

J7-30

J7-31

> 100k
> look

>look

>look

>look

>look

>look

>look

>look

>look

>look

• ,, >look

>look

>look

> look

>look

>look

>look

>look

> look

>look

> look

>look

>look

>look

>look

>look

>look

>look
J7-32 CH15 OUT TEST POI]_.

J7-33 No Connection

J7-34 No Connection > 100k

J7-35 GSE CMD MSB > look

J7-36 5 V RTN (1) > look

J7-37 +5 V GSE INTERLOCK B > look

A-6
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6 Apr 99

Source. Destination
Pin Pin

Jl-1 J1-2

Jl-1 Jl-14

Jl-1 Jl-15

J1-3 JI-4

J1-3 J1-I6

J1-3 J1-17

J1-5 JI-6

JI-5 J1-18

J1-5 Jl-19

J1-7 J1-8

Jl _7 J1-20

J1-7 J1-21

Ji-9 J1-22

Jl-10 J1-23

Jl-10 J6-20

J4-12 J4-24

J4-13 J4-25

Jl-1 J1-3

Jl-1 J1-5

Jl-1 J1-7:

Jl-1 J1-9

Jl-1 Jl-10

Jl-1 Ji-24

Jl-I J1-25

Jl-I J2-3

Jl-1 J4-12

Jl-1 J4-13

JI-3 J1-5

J1-3 J1-7

J1-3 J1-9

J1-3 Jl-10

TEST DATA SHEET 1 (Sheet 6 of 9) ........ " _

Grounding Interface Test (Paragraph 3.2.4.I)
w i

Source Pin Description

<1

+28 V MLB

+28 V MLB

+28 V MI.B
28 V _.1_ RTN < 1

28 V NII.B RTN < I

28 V MI.B RTN < 1

Required Measured Value
Resistance (Ohms)

(Ohms)
<1 .2.7..-¢L-

< 1 . 2_5..a_ /o

. zy.¢.- a

. _ l_r,- P

, c/7-_ P
+28 V PLB < 1

+28 V PLB < 1

+28 V PLB

28 V PLB RTN

28 V PLB RTN < 1

28 V PLB RTN < 1

• _-5_ f
<I • )--/,-a-- P
<1 3ixt_ P

• 30 ._g.- /o

<1+28 V TMB

28 VTMB RTN < 1

i28 V TMB RTN < 1
'+10 V h'q'I_RFACE BUS < 1

10 V ]!NTERFACE BUS RTN < 1

+28 V MLB > 100k

+28 V MLB > 100k

+28 V MLB > 100k

+28 V MLB > 100k

+28 V MLB > 100k

+28 V MLB > 100k

+28 V MI,B > 100k

+28 V MLB >l_k

>l_k

..go,a- P
• 7.._.,t. p

• "z.L.- P
,.,g-¢_ P
OL P
OZ- P
OL fl
OL P
OL P

+28 V MLB

• " " - -7

31-3. 31-24

J1-3 J1-25

J1-3 J2-3

J1-3 J4-12

J1-3 J4-13

o_ P
OL P
1. 07._MsL P
q tA_n. f

+28 V MLB > 100k Z. 2. AldL /o

2SVMLBRTN >m0k _ _ p_._n-
28v _B RTN > m0k _ _ ___..o_ p
28 v MLB RTN > rook OL t°
28 V MLB RTN > 100k 0/,.. /a

28 v MLBRTN > 100k 0 t. p
28 V ldI.B RTN > 100k 0 C /a

> 100k I q-_ gO- /oi28 V IV_.BRTN .

28VMLBRTN [ >,ookq P28 V MLB RTN >100k I-5 _ P

dL -- > C/o_-o

Pass/Fail

A-7
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6 Apr 99

Sou1"c¢

Pin

2"I-5 J1-7

JI-5 J1-9

J1-5 ]'1-10

JI-5 J1-24
J1-5

J1-5

JI-5

J1-5

J1-7

I1-25

J2-3

J4-12

J4-I3

TEST DATA SHEET 1 (Sheet 7 of 9)

Grounding Interface Test (Paragraph 3.2.4.1)

,m

SourcePinD_cription

+28 V PLB

+28 V PLB

+28 V PLB

+28 V PLB

+28 V PLB

+28 V PLB

+28 V PLB

+28 V PLB

Required

Resistance

(Ohms)
>look

>look

>look

>look

>look

>look

>look

>look

J1-9 28 V PLB RTN > 100k

J1-7 Jl-10 28 V PLB RTN > 100k

J1-7- • J1-24 28 V PLB RTN > look

J1-7 J1-25 28 V PLB RTN > look

J1-7 J2-3 28 V PLB RTN > 100k

J1-7 J4-12

J1-7 J4-13

J1-9 Jl-10

31-9 JI-24

JI-9 J1-25

J1-9 J2-3

J1-9 J4-12

J4-13

128 V PLB RTN

128 V PLB RTN

+28 V TMB , • ,

+28 V TMB

+28v

>look

J 1-24

J1-25

J2-3

J1-9

Jl-10

Jl-10

Jl-10

Jl-10 J4-12

Jl-10 J4-13

J1-25J1-24

J1-24 J2-3

J4-12

J4-13

J2-3

J4-12

J4-13

J4-12
J4-13

J4-13

J1-24

J1-24

11-25

J1-25

J1-25

J2-3

J2-3

J4-12

>look

>look

>look

>look

+28 V TMB > 100k

+28 V TMB > look

+28 V TMB > look

28 V TMB RTN > look

28 V TMB RTN > look

28 V TMB RTN > look
, ]

28 V TMB RTN > 100k

28 VTMB RTN >

SAFETY IITR PWR >

SAFETY HTR PWR >

SAFETY I-H'RPWR >

SAFETY HTR PWR

SAFETY HTR PWR RTN

SAFETY HTR PWR RTN

SAFETY HTR PWR RTN

SIGNAL R TN

SIGNAL RTN

+10 V INTERFACE BUS

look

look

look

look

>look

>look

>look

>.look

> 100k

>look

>look

oL ='7 z_6J_-B-

Measured Value

(Ohms)

OL
OL
OL-
OL
Or_

Pass/Fail

r
F

P
P

f
P
e

f

OC f
..__oz-
OL
OL
2. p_._CL
@,._m.a.
•,'7.'f _..0._
0 L.

OC.
OL
Or_
oL
OL
OL

Ot
Ot-

OL
Ot

Ot
Ot--
oL.
OL_
0l-
Ot

t.S/tg..ct.
OL.

f,
P
f
f
f
/

,.,., P

r
P

t"
f
/o
¢,
/
P
/"

I"

f
f
P
f

.

i -
i

v

*° .= :.
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•'..._.

:.%"
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-:.'1
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Source
Pin

]2-2

J2-5

J2-6

J2-7

J3-1

J3-2

J4-2

J4-3

J4-4

J4 -5

J4-6

J4-7

J4-8

J4-9

J4-14

J4-15

Destination

Pin

J4-13

J4-13

J4-13

J4-13

J4-13

J4-13

J4-13

J4-13

J4-13

J4-13

J4-13

J4-I3

J4-13

J4-13

J4-13

J4-13

J4-13J4-16

J4--17 J4-13

J4-18 J4-13

J4-19

J5-2

J5 -3

J5 -5

J5-6

J5-7

J5 -9

J5-11

J5-12

J5-13

J5-14

J5-15

J4-13-

J4-13

J4-13

J4-13

J4-13

J4-13

J4-13

J4-13

J4-13

J4-13

I4-13

J4-13

TEST DATA SHEET 1 (Sheet 8 of 9)

Grounding Interface Test (Para#ph 3.2.4.1)

Source Pin Description

DATA CLOCK (CI)

DIGITAL-A DATA OUT

DATA ENABLE (A1)

8 SEC SYNC PULSE

1.248MHZ CLK

L248MI-IZCLKRTN

MODULE PWR DISCONN

SURVIVAL l-riK ON

MODULE TQTAI .T.Y OFF

SCANNISK AI-2 ON]OFF,

ANT AT COLD CAL POS

PLL SEI._CT

ANT AT NADIR POS
COLD CAL POS MSB (IN)

MODULE PWR CONN

_uRvIVAL Hr_ OFF
SCANNER AI-1 ON/OFF

ANT AT.WARM CAL POS

FULL SCAN

COLD CAL POS LSB 02q)

MODULE PWR ,IND,

COLD CAL POS MSB (OUT)
SCANNER AI-2 ON/OFF

ANT IN COLD CAL POS

PLL PRI/R T:.D

SURV HTR ON/OFF

COLD CAL POS LSB (OUT)

SCANNIe.K AI-I ON/OFF

ANT IN WARM CAL POS

ANT IN NADIR POS

FULL SCAN MODE

OL = ? q0/Z"a"

Required
Resistance

(Ohms)
> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

>2k

>2k

> 2k

>2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

>2k

>21<

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

>2k

> 2k

>21<

> 2k

> 2k

> 2k

Measured Value'

(Ohms)

¢'L

Or.
OL
oL

OL-
oL

0£
0c
Oi

O£

0b
oL
(3L

OL

0L

/)L.-

O/-

5L

OL
OL
oc
OL
O/.-

OL

6i.

oL

OL
OL
OL-

Pass/Fail

#
P
P
P
P

t'
P

.p
P
f
P
P
:
f
P
:
:

o

o

P
f
P

P

/
f

P

P

,o

-._J

A-9
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- I.

.

Source

Pin .

J6-2

J6-3

J6-4

J6-6

J6-8

J6-9

J6-10

J6-11

J6-12

J6-13

J6-14 " -

J6-15

J6-16

J6-17

J6-18

J6-21

J6-22

TEST DATA SHEET 1 (Sheet 9 of 9)

Grounding Interface Test (Paragraph 3.2.4.1)

m

Source Pi. Description Required

Pin Resistance

. (Ohms)
Jl-10 _ SHELF AI-I TEMP > 2k

Jl-10 Aid SCAN MTR.TEMP > 2k

Jl-10

J4-13

J4-13

I4-13

J4-13

J4-13

J4-13

J443

J4-13

J4-13

J4-13

J4-13

J4-13

J4-10

J4-10

WARM LOAD A I-ITEMP

PLLO RED LOCK DETECT

IAI-1 DRIVE MTR CVR

,+15 VDC ANT DRIVE MON

+5 VDC ANT DRIVE MeN

+15 V'DC SIG PROC MeN

+5VDC SIG PROC MeN

L.O. VOLTAGE CH3 MeN

L.O. VOLTAGE CH5 MeN

L.O. VOLTAGE CH7 MeN

+15 VDC PLL LO MeN

+10 V MIXER/AMP MeN

L.O. VOLTAGE CH15 MeN

RF SHELF AI-2 TEMP , , •

A1-2 SCAN MTR.TEMP

> 2k

> 2k

>2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

J6-23 J4-10 WARM LOAD A1-2 TEMP > 2k

J6-25 J4-13 PLLO PRI LOCK DETECT > 2k

J6-27 J4-13 ' A1.-2 DRIVE MTR CURR > 2k

J6-28 J4-13 -15 VDC ANT DRIVE MON
-15VDC SIG PROC MeN

L.O. VOLTAGE CH4 MeN

L.O. VOLTAGE CH6 ,MON

L.O. VOLTAGE CH8 MON

-15 VDC PLL LOMON

J4-13

J6-29 J4-13

J6-30 J4-13

J6-31

J6-32

J6-33

J6-34

J4-13

J4-13

J4-13 IF AMP ,MON

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

O L -?  (IXl

Measured Value

(Ohms)

oL-
0L--
¢3L..

oL
OL

OL
,ot _,
oL

OL

Pass/Fail

F

P
P
f,
f,
/,
f
f,
/9

oL
¢c. p
OL :,
0t-
OL-

P
f

oc ?
OL- f

to0(__

eL

oL
oL

eL
OL

OL-

lot-

L,.f

t'

f
f
g
f,

m

V

_J

_ttw_4L

CircleTest: (_ LPT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative Date

(Flight Hardware Only)

shopOrde . '7 /o

Test Systems Engineer _ Date

AdO
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6Apr 9c

"::..:'-:::_ .... _....... . TEST DATA SHEET 2

+ "" " " - ' + +28 IvlLBDuringTurn-onTransient('Paragraphi.2.4.2.1.I)

- . i

" "-'+f_. +.q ,,:__"

At 28.56Vdc:
• - ..... _ , . .....: -.

Step
7

8

I0

Parameter

Time to reach steed#statecurrent
Peak Current

l____tcof Chanle (Slope): dI/dT

Measured/Calculated
-2.'/-to ,'4- ms

_967 Amps

Rec [uired*
S/N 101-104 S/N 105 &upl Pasfg,Fail
20 ms max 300 ms max _"

10.6 Amps 5.9 Amps

677 mA/l_s 250 mA/ps

At 27.44 Vdc:

Parair_e te__

Time to re__chsteady state current

Measured/Calculated

_:)?. _ ,.ms

8 Peak Current
10 Rate of Chanze (Slope): dI/dT

Rec uired*

S/N 101-104 S/N 105 & up Pass/Fail
20 tm max 300 ms max

10.6 Amps 5.9 Amps _"
677 mA/ps 250 mA/laS

At 28.00 Vdc:

Step Parameter
7

8

Time to reach steady state current
Peak Current

10 Ram of Chan_e (Slooe): dl/dT

* Refer to Figure 5.

Measured/Calculated

_,! ms
' ' q_:7a_ Amps

-7'_,¢_mAhas

Re<luired*
S/N 101-104 S/N 105 &up Pass/Fail
20 msmax 300 ms max Y__
10.6 Amps 5.9 Amps "_
677mA/las 250 mA/ps "_

--_<;j

Fm_L

Circle Test: _ LPT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative
('Flight Hardware Only).

Shop Order:

Date

. . - . .

A-I 1

_ . .
Quality Co_u6ol C_..) Date

• J
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AE-26156/3C

6 Apr 99

- i •

• . " "..,. TEST DATA SHEET 3 ......
+28 MLB Operating Power .(Paragraph 3.2.4.2.1.2)

Step

2

6

7

+28V MLB at 27 Volts

+28 V MLB voltageat27 V (Vb)

(Measured)
AverageC_ent aV) 0'IIO#I)
+28 V MLB operating power = Iv x Vb

_LLO#1)
Average current (IV) (PLLO#2)

+28 V _ operating power = IV x V b

0'LLO#2)

..... Me_ured

"z'_, o or/

_,'2, ¢,_-_

Units

Volts

Required 'Pass/Fail

27.0 ± 0.1

Amps NIA N/A

Watts 82W max :

Asnps N/A

82W maxWatts

N/A

.. -.

• . ..'[

-.--.

"7-i ....

9

10

11

13

14

16

17

18

2O

21

+28 V _ at28 Volts

+28 V MLB bus voltage at 28V 0/b)

i(Measured)
Average Current (IV) (PLL0Ol)

+28 V MLB operating power = Iv'X Vb

_'LLO#1)
Average current (IV) (PLLO#2)

+28 V _ operating power = IV x V b

(PLLO#2)

+28 V MLB at 29 Volts

+28 V MLB voltage at 29 V (Vb)

(Measured)
Average Current (IV) (PLL()#1)

z_.o or"
Volts

Amps

Watts

Amps

Watts

Volts

28.0±0.1

N/A

82W max

N/A

82Wmax

29.0±0.1

N/A

N/A

"2., / _/_ Amps N/A

+28 V MLB Operatingpower ="IV x Vb 6 _.. _'_,O Watts 82 W max

fPLLO#1)
Averagecurrent (Iv) (PLLO#2) ._. / _ _ Amps N/A N/A

+28 V MLB operating power = IV x Vb Watts 82 W max

,(PLLO#2) 6"Z, 7 L/L_.t.J

FtM/ll-.

CircleTest: _) • LPT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative
(Flight Hardware Only)

• 7"3 .
ShopOrder "'_7"3 -___-t/__

. Date

Date Quality Cgfftrol _ Date

A-12
s
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AE-26156/3C

6 Apr 99

.,..-

•., .?

TEST DATA S_ET 4 (Sheet i Of2)

+28 Pulse Load B_ (Paragraph 3.2.4.2.2.1-3.2.4.2.2.6) ..... - - "-" I

Paragraph [

3.2.4.2.2.1

3.2.4.2.2.2

• Parameter ]
l

From -O.l tOtwo seconds

Peak Current = Ip

From 2 ¢o4 seconds

Peak Current = Ip

3.2.4.2.2.3 From 4 to 6 seconds

Peak Current = Ip

3.2.4.2.2.4 From 6 to 8 seconds

IPeak , , ,
Current Ip

3.2.4.2.2.5 Eight Sec. Integrated Current Measurement:

3.2.4.2.2.6 Turn-onTransient:

dI/dT

Peak Current = Ip

* Refer to Figure 9.

Bus current during the I/H, D period

Paragraph

,3.2.4.2.2.1

3.2.4.2.2.2

3.2.4.2.2.3

From -0.lto 2 sees

From 2 to 4 sees

Parameter

From 4 to6 sees

From 6 to 8 sees3.2.4.2.2.5

CircleTest: _L_'_- LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order:

Customer Representative
(Flight Hardware Only)

Date

Measuredor,--[- Required

Calculated---[ :-

Pass/Fail

I

Measuredor

C,_lc_latcd

I

_-z mA

Pass/Fail

N/A

N/A

N/A

N/A

Quality Cont_ _ .. Date

A-13
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AE-26156/3C

6 Apr 99 "

""'_"--- " ......".... " '- -TEST DATA sHEET"4 (Sheet2°f2)" '_""::.:i:-::":i::'.".":"i i_ii_:•' " -":"=-- ......*"_:'-_:-_"':+28PulsiLoadB_(Pa_agrap'h32.4.2.2.7) ! ':':_"'
7-" .... -

.ml I • I

Bus current dus-tngwarm .ca1,cold c.al, & Nadir _._ : ........

paz-ag_aph Paz_ameter Measured or Pas._' Fail
Calculated

3.2.4.2.2.7(2) Warm cal i/_(,?0 mA N/A

3=.4==.7(3) C_ldc_ 17,7 / =A N/A

32.422.7(4) Na& "27:BO mA N/A

3.2A.2.2.7 (5) Warm cal (motors off) O, 0 mA ]_/A

Circle Test: LPT
\

METSAT/AMSU-A1 System P/N IS- 133 i 720

Customer Representative Date

(Flight Ha_dwase Only)

Test Systems Engineer - Date

Qu_ity Con_i "____.) Date

o- i l-lr

I

II

_j
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6 Apr 99

....TEST DATA SHEET $ .......

• +28 V Analog Telemetry B_ (Paragraph 3.2.4.2.3) :-. ._........ .
I|

..... .Step .. ...... ; . __-._. Parameter

3 +2s v ATB Bus Voltage (vat)

4

5

(Measured)
Av. Current (Ia)

]+28 V ATB Operating Power = Ia X Vat

Meas'_ed/: :
Calculated

_,_Volts

Required ......

_'/,O_'mW

28.0 _-*0.5

' f,_o mA 7 mAmax
200 mW max

Pass/Fail

P

• • e

i

•,,\
T_uAL

\-

•,, Circle Test: (_ LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order._7 '3 _'37

Test Systems Engineer

. -
Customer Repr_entadve Date

(Flight Hardware Only)
i !

L
................ ....

.. ' " A-ls " . .
• .

• Date

3A,_
Date
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AE-26156/3C

6 Apt 99

... : _....... . .... • .:_,.-: ._ '_. "_:.-

3

4

•., " - +i0 V InterfaceBus VoltagefParagr@h3.2.4.2.4)- .... " " " _ "
• ;: " "" . _ 2- ' "--"..... : -"-':....

ii

:_ . ...... . Parameter .:-=.:....... .:-_ . Measured/. " -Requh'ed- Pass/Fail .- -.
- Calculated

A_.C_ent(I.) .... 7,_mA lb mA max _<-"_

+10 V Interface Bus (Vib) (Me._ured) _,_olts 9.0 ±1.0 V f+10 V Interface Bus'Power =I a X Vib _,_/L_W 1.00 mW max "

4

Circle Test: LPT

METSAT/AMSU-AI System P/N IS-1331720

• • p

Shop Order:._'_'g_.7 S/N:

Customer Representative Date
('Flight Hardware Only)

Test S;stems Engiffeer Date

Q_'_co_t_,¢/ _ " .: Date

V

A.I_ " " - •



m

1
¢S6V

CLor._

wDD

I IT
.... ! .... ! .... ! .... !....

..... ; .... ; .... ; ..........

a i
.... J .... | .... i .... i ....

..... ".... ; .... : .... ; .....

L ° _o o.o ., ..o,,.,,10 o._.°. ...... • °,-.

• . . .
.,. i .... t-.. ! .... t ........ I..I--. II .... I... _ -,. oN........ ,, -.

• : " " i !,..........................i.1.............. ........
, ° • i-

%, . , T

• o f r • •

..... a_.... i .... _...... M'_6i' i .... _." "_""O'_

_Z.4.3.Z.I

A:S.s0V :;-.
@-• -gOmV •

Chl Freq
• 1.248MHz .

3 Mar 2000

/.2 45 .'_t[ r E..I:.DC_ 09:09:35

HNAL CT[£,
"SX): l"rn'r/ OP.gl_

Parameter Measured/ Required Pass/Fail
Calculated

/.Z_._,_ 1.248±10% p

8. _'6____Vo]_ 9.0_+z.0v /o

!.:.--', ,...-: + ,...".:'..,Q._'_:..,

2".

5 jClock Frequency

Clock Amplitude

'CircleTest: _ LPT

METSAT/AMSU-Ai System P/N IS-1331720

Customer Representative
(HightHardware Only)

Shop Order:..3_Z,3_-_._ S/N:. /-O
• /.) ,,////

Date qu'_ity Con_ "_--------_ " Dal

.................... ' -.- .... ::,:aL_-:'-:_-::. i_::.:-_..-:_=--:: -,: _ : ..-_ == ; - ..:.. ;" , ................

A-18 " -: - :



.?,?

ID 0 -...

l-f_l
_I U • Z



AE-26156/3C

6 Apt 99

Pulse Timing (A) *

1_)uls¢Timing (B) *

PulseAmplitude

Calculated

"

8.7Z___Volt 

_! g.72 V : =• 8.72 V

Ch2 +Width. (_)
48.sgp.s '

Ch2 -Width (_)
11.22_s

48 ps +_10%

12 ps ± 10%

,9.0 - 1.0 V P

* Refer to Figure 19 for location of the pulse timing A and B.

I

CircleTest: LPT

METSATIAMSU-/_I System P/N IS-1331720

-% •

Customer Representative Date

(Flight Hardware Only)

Shop Order:_D_ #

Quality Con

.... . .. ]. ".i'7--. ................ :: - ....
.. ' .... [........... - .; -- -

. -+2
A-19

I
I

En_ine_l_ Date

_5_ K_..._) Date
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AE-26156/3C
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• -: -- _ ::- ....... _.ST DATAS_T ZO-:--";:/"._"+.: _::-_:.:":? : _ _ '_" "
- :-[_-_:. :i :i...... _d-. "Al;"Sele_t Pulse Verification (Paragraph 3.2A.3.2.3)" "' .": ....

: "' Tek_E_ 100kS/s 663 gcqs-
g _

I: : I . : ,- Jr : : : : 4@:9SOlJS -
:'" -I " : - ,.-.-_.,;_........... .... .... h

k

Ch2 HIgf ", "" "_J: _.--.I.--..: • • " 1 8,72V "_•..... :{.: ..... _,_ :-: :

I J : :
.......... . .... ..,.,,,o • .......

8,1Z¢ "

.,o .... • ......

^E _-_r.+++ _
_f._c..T • •

...... _...:.._.

.¢ i i1._
• I

: : 4

"!!"
• ,°o..,

t ...i....I.........

3Mar 2000
09:29:57

Required Pass/Fail

961.5 ps+_10% P

9.0 ±1.0 V {)

i

Circle Test: _ _ LPT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative Date

(Flight Hardware Only)

ShopOrder:_Tj_.3 7 S/_: [0_

,; ?._.

3-3-00
Date

Date

..... - .... . 2 ,

: A-20
I
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,. :_:7_.....

o. __

T
8.bY

"8 Seconds' Frame S_c Pulsc'(Pa_agrapl_ :3.2.4.3.2._,)
Tek_[_]'_ 20okS/s 3720 Acqs

I [-1" ]_,
.... ! .... ! _ .... ! ......... _ .... ! .... ! .... : '_..

• . * • •

....."....:.....:.,. . .

• _:, • .

• . . • • • • .

..... :;...: . • , ...... : .........
w

:1[ " .. • ............... • ......... " ..........

:
• • . . • • .

; i i . t. • • _ i ,;_.-- ,-. • .i ....

Step [

1"

-- ,?

Frame Sync Pulse Timing (G)*

Ch2 -Width
237.3.us

P_oL •#.o_os_eS_

#p,.c_/£ A
<dl_i pzo.oo
;_ : 471oT

3 Mar 2000
09:48:19

8.z.43.z.tt B £_.c, FK/,_E _'/d¢.. _L,SE ,
pINALL-Ivr _L_- I! _=¢r_ _ _^w,/'F_

Parameter Required Pass/Fail

8 Sec +_10%

Frame Sync Pulse Timing (C)* 240.4 ps +_10%

Frame Sync Pulse Amplitude 9.0 +_1.0 V

Measured/

Calculated

8. 0_.oo33 __ Sec

* Refer to Figure 13 for location of the timing pulses for G and C.

P
P

i

" * \ _" x", Circle Test: LPT

IVIETSAT/AMSU-AISystemP/NIS-1331720ShopOrder:J?3237 S/N:/0

T- stcn(_'Et!n(_'__n_r • ":_ Date

Customer Repr;sentadve Date Qu-ality Con_S_ - _ Date

(Flight Hardware Only)

- : : ............. =2- := ................ ' ....
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AE-26156/3C

6 Apr 99

Tek _'i_ 200kS/$ 492 Acqs

• I " " ;

:i i....i....

• 1 ' " :

f,EcLc'ff..,., ."i .... ; ..............
-I • • " :
• 1 " : •
:1 • • ""

[] .i • : :
"I " • •
• I • • ." ....

..... I""" .... :''"

2+ -..iF_-L'"i .... "'"
"I

•VerifythatthesyncpulsebetweenH andC isas
shown in Figure 19.

TIME KEQUIRED: 1.2 ms ±10%

1.2ms
1.1gSms

3 Mar 2000
09:59:40

• . ..... ............. _._......................
+

#



.°

• -t

E

_w'_ ii.,.... " ".

.. ................ .



'; .

•, .::÷-"-.

Verify that the sync pulse between I and E is as
shown in Figure 19.

TIME REQUIRED: 24 ItS±I Its

PAss:P. A

]1 , ,

....:"":....i....i...._12_ :_.-...i....i....:....:....23.s_s.

: : : :

: "i'' i :,

..... _ ..... .. " •

.... i .,i .... i .... , ....
M 25J_S Chl "_. 5.7

3 Mar 2000
10:0s:5g

3: _ OP._I_

3.Zd.3.Z.S AI,._L[6T # CI _I#/FT
_ALCeT " T_,_-IZ M/Z

Circle Test: LPT

METSAT/AIvISU-AISystemPINIS-1331720-ShopO_der:3733._7..._N: I0_

Custoiner Representative Date

(FlightHardware Only)
n n

....._............."..........-._!.:.-.:.=..: -=.----......=:.._--:=-;=._-=:........ =,-:....;:_.......;.-.....: .....:...........

• " A-23 .....
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A1 Select pulse and the 1.248 MZ-Iz clock.
-. . ..:.:.:: .- . .-:_-. ..-. -_--_.--:-._, ..-:-

°.

t

Verify that the sync pulscbetwccn I and J is as

shown in Figure 19.

PASSIFAIL p/_JS

• -400ns

t t • -

• " " _ .T . "" "' "

k ,

... :.

• Circle Test: LPT

• Date QualityContr9_ (--.-.-.9 .. Date
Customer Representative ..

(Flight Hardware Only)

.- ...: ....... :........... .,. • - "_ .... - : - :- : .... .... _.:::'._ . _i -., •
.................... ........................ o,-" ..
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AE-26156,'3C

6 Apr99

Test . . Digital-B .... _--
"-. " ...........Conm_ands VerificationviaSTE ....•

" Command Observed Required

3".2.4.3.'_.1-" ScannerAI _i _/_ OFF

Module

Totally

off Sc=e,A!-2 _):F OFF

[ Mod-lePower Disconnect, s_,,_ H,,. _ OFF
Power. _/c-_-

[3.2.4.3.3.2-- Survival ON

HoaterON _ _/
I Surdval , '

I Heater Survival .--- OFF

I Power HeaterOFF ¢9I-[_, • •

Module

CP:_n;rt Mod'u]_ Power _ MAr ePC-'T- Connect

PLLO#2 -_///9' PLLO#2

PLL Power PLLO#1 _ g.J PLLO#1

_ VisualInspection
- . r. ....

Observed

ZJ./--

N/A

N/A

NIA

N/A

N/A

Required

Antenna

pointing
tO warm

load.

Antenna
pointing
tO war'm

load.
NIA

28V supply
cm'rent--O

NIA

NIA

+28 V DC
current

is
between

0.5and3.2

amps.

N/A

N/A

._ Pass/Fail

:

:

/:

, .

...j

J::,'l

F/u,=lt.

Circle Test: C_ M L_

MErSATIAIMSU-A! System PiN IS-1331720

Customer Representative Date
(Flight Hardware Only)

ShopOrder._'732_7 S/N: /0._

Test Systems Engineer Date

Quali6/Coned[" _._ Date

A_5
" l



AE-26156/3C

6Apt99

:_ " ........Sc'a_n ni=i_d rmcaa _'#aph3:2_ m f) : _:-. ..._._. -.--_:_-_.. ...----.-_.'...-._'...-._" .-.-.:_.. ---" ..••.... ,."..-.,. erCo sVe on .3.3.5,ep

!

.......Test_i " .o--,:,: Digital"B" Verification .. ---- Pass/Fail "

Command Observed Required

1 Module Power _0 t.//./_C_/e'-- CONNECT :_

2 Survival Heater _9 t_""- OFF 1

3 Scanher A1 Power O/.J ON

4 Scanner A2 Power _/.) ON

5 Antenna Warm A./"O NO
Full Cal Pos.

Sc.an
6 Antenna Cold /J'O NO

Cal Pos.

17 Antenna NADIR z: O NO
Position

• e

8 Antenna Full Scan _/_'_ YES
I

9 PLL Power _/ PLL#1
Y

10 Cold MSB 0 0 "_

11 Cold LSB _ 0

'; 'FIUR(."

Circle Test: _ .LPT _.

METSAT/AMSU-A1SystcmP/NIS-1331720 ShopOrder: _7_2_7 S/N: /

• _

_.__ -c'_-C_ _(_Te.stSystems Engineer Data_
Cmtomer Repreaentadv¢ Date - Date
(Flight Hardware Only) ..

..... L...'.. :...... - _'_3. -:"-" -: '" ' :- -'-'F_:: - .... : .................. _:": "-=_---2:-:'----:' ...... 7:: ........ -...........

r

A-26 ......
t



AE-26 !56/3C

6 Apr 99

• - .i.. .... : _ ......

--_----:-_-.::_..z__...-'__" "........... -............... - " " •-_....
..:. .....-.....r..... -::- " Scanner'Conunan&Vedfica_on('Pa_graph3.2.4.3.3.5,St_i_ 2) "....--,

\

_ ,.Test : .......Digital"B"Verification..

Co_..m_.d Observed

:I Module Power _ _J _---_-

2 Survival Heater (_)_Z

3 ScannerA1 Power L)_

4 Scanner A2 Power _) _"

,5 Antenna Warm /,J
Cal Pos.

6 AntennaCold #t./_

Cal Pos.

7 Antenna NADIR _.fq
Posidon

I r w

8 Antenna Full Scan YC_e-_

9PLLPower /

10 Cold MSB O

11 ColdLSB (_

7

Full
Scan.

Required
CONNECT

OFF

OFF

OFF

NO

NO

NO

YES

PLLO#1

0

0

Pass/Fail

i

_ItoAC.

Circle Test: "{_ LPT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative Date

(Flight Hardware Only)

%-

Shop Order: 3 2 7

_
Test Systems Engineer _ Date

Quality Co_fol Date

..... __. _ ._ . .. _--7. L_._2._..:____ -- --.--7 ...............

........... 7 .....

A-_7 "



AE-26156/3C
6 Apr 99

.. - - °,

L. "',"

m

TESTrATA m_F_17 --,.....----.:--:-.:;,:--:..--!_:::.:.:......._--_.->
_ Scanner Commands Verification (Paragrapl_3.2.4.3.3.5. StFl_3) '_'_:"'"_ ...." ":: : -- : --

Full

Be.an

..... = Di_taI '_' Verification
Command Observed

1 Module Power O_J_ Go-7--

_r_F

(0:J

/Jo

t,.lO

:/
0

0

Required
CONNECT

OFF

ON

ON

NO

2 Survival Heater

3 Scan_erA1 Power

4 Scanner A2 Power

5 Antenna Warm
CalPos.

6 AntennaCold

CalPos.

7 Anterma NADIR
Position

8 Antenna Full Scan

9 PLL Power

10 Cold MSB

11 ColdLSB

NO

NO

YES

PLLO#1

0

0

._Pass/Fail

• i.i

)

Circle Test: _ LPT

METSATIAMSU-A1 System P/N IS-1331720

Customer Representative Date
(Flight Hardware On])')

ShopOrder:_7_-_7 S/N: /¢(_ "

Test Systems Engineer /_ Date

Quality Con_)'[ _ " - - Dat

A-28 --
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AE-26156/'3C

6 Apr 99

bX'fAsa .E'r•_.-_.--....!..,.-._:2. -._-_;..-:-'----_TEST -

" Sc mman'ds (Paragraph3.2 . .6)-"i---.: -:-::-": -:..--= -_. :" anher Positions Co .4.3 3 ":" :;- ..... -": -
• -,. , ......

,?

I

-=Test ....
• "." ...... ;. ,.

Scanner

Position
Commands

•--. Digital "B"Verification

Step/Description

1-Warm Cal.

2-Cold
Cal.
Pos.

3-Cold
Cal.
Pos.

4-Cold
C.al.
Pos.

5-Cold
Cal.

Pos.

MSB

LSB

MSB

LSB

MSB

LSB

MSB
• w

LSB

Observ_

Y' S
0

!
/

0

I

/

0

0

yes
We- 

&NADIR

7-Wami Cal

Required

YES

0

1

1

0

1

1

0

0

YES

YES

:---Pass/Fail
• . .-7.--

J

_..'x

i

FaJA_-

C_d¢ Test: _ I.PT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative
if'light Hardware Oaly)

-%. -

•
Test Systems Engineer _ Dat*

Date Quality Contrq_ _ Date

............ £_£..- ....... _.:: _--:_- ._ " _ .._ .... :: ............. : ...... :___:. ..:_ :. - ...... - _ .....

A29,
F
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"i":....::.-:"...... -:--:":._-'".- ".:'-.::....TEST DATA SHEET-19 -.".,..... -.,

-----......+ :. :-Digi_-ADa_Ou_utF_Usc=iModeSynchSequince,
., Unit I.D/SerlalNumber andDigital-B Serial Dam Verification

SectionsIf],[11],and[In'](Paragraph3.2.4.3.4.1)

Step Element

(For ReD
Description

Sync SequenceByteI[I] 0001

0002 iSync SezluenccByte2

0003 SyncSequenceByte3
o.

[I1] 0004 Unit I.D. and Serial N

OOO5

OOO6

Di_tal-BDataByteI

Digital-BDataByte2

Recorded
Value

Required
Value

255

2

0007 Digital-B DataByte 3 0
• w * |

0008 Di_tal-B Data Byte 4 (_) 0 A,
• AMSU A1 IdentificationWords

(datacnterexlin decimalsystem) Binary Decimal

I

AMSU-A1 S/N 101 00000001 I

AMSU-A1 S/N 102 00000101 5

AMSU-A1 S/N 103 00001001 9

AMSU-A-1 S/N 104 00001101 13

AMSU-A1 S/N 105 00010001 17

AMSU-A1 S/N 106 00010101 21

AMSU-A1 S/N 107 00011001 25

AMSU-A1 S/N 108 00011101 29

AMSU-AI S/N 109 00100{301 33

** Requiredvalue= 14whenPLLO #I isactive;and= 6
when PLLO #2 isactive.

CircleTest: LPT

METSAT/AMSU-A1SystemP/NIS-1331720 ShopOrder: _2"_7 S/N: fO 6P/

Customer Representative Date
('Flight Hardware Only)

ii .... iii ml LII

Test Systems Engineer Date

Quality Con_'__/ _ . Date I
!

A-30
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,.-1 ,-1

_-m_
1"_11-t !-I

ir--i t==.=l

r_Ll'l lid l_.

_t..-J _ I,--=.1

r'--s _ I'-=s _

i-I i-I I-I 1-1 ,.-I

i--I L=.-.I _ _ I=--.I

_o
0 _ _ ,-_

II II II
0

Hon or.c} H 134 II II

17,, r_ r_

Q H _ _ H

0 _ H .
_' . ._ _ ,--,

II 0 0

H H H I_

_o_o_o o0 _
E-t

U II

H 0
|1 m

!1 II 0 ,...-,_I','l

o

P.

• • #

O_ ,-I I-I I--I ,-I I-I

I.=..=l _ S.--.l, I.--=1 I--=.l I=.J
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ri
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o
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Ol

H
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H

0
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I-I H

o

r._

o

I

I

0

H
A

H

I-I

i-I

D,1
I

i-I

r_

_-h-h-IH_r"lO000 _-h--I_lH_-h-'l rlr"h--h-lr-h-I

_00

El

HH_

O0

00_

HH_M

O0

_00_
00_

UUH_ UUH_

.............................. __ ....................................

_0_0_0_0_0_0_0_0
_O0000____M____
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CO U

_000__
O0_Z_O0_

UNN

...... _____om_
__ _ .....................

_0_o____o_

II I

_0_

>

I_r)

0

0
0

I

I

0

0 _00

_000__00__00_
DNN

,-I

__ _ .....................
_0_o____o_
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0
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I

o'1

o_

rj_

• o

_0000000000000000
0000000000000000

leljll,eJ,lo,O0"

!

O00000000__M

_0000000000000000
0000000000000000

___0__

I

.__0___

,--I

H

_00000000000000 O0
00000000000000 O0

__0__0

I

• ___0_0_ _
0_00_0_0_ _

_00000000000000000
00000000000000000

__0___

I

._0____

_00_0__
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--. : ...... - . - . .... - :-::---: '-'- : .; ........ :TEST DATASI'IEET 20 "- -_:" -

:: Reflector Positions Section [IV] (Paragraph3.2.4.3.4.1)

AE-26156/3C

6 Apr 99

"?'T:,
Y" "l

BP' AI-I Reflector

Element Measured* Required**

(For ReI)

Ol oo14 13fi" /3 _'
02 oo48 9._ q ;tq0

o3 0082 q t(0 qq2
o4 ot16 ffq 9_ 5q3
05 o15o 7 L/q 795
06 0184 _q_ . _q?

07 o218 IOqr/ IOqg
o8 0252 II, q_; 12_0
09 0286 I'_Szt l.Y.S&
I0 0320 l '5o-5 I SO3
II. 0354 I/o S q ] 6,._"

12 o388 I '_o_ / _'_9
13 0422 I q 5_" / _'_"

14 0456 _t. ] Dq _2110

15 0490 _3 t,_. ._;26 9.

16 0524 "-d_ttll _tt13 .
17 0558 _5(a5 25"65

18 0592 D.v'/!b "9.71'7
19 0626 _,'_ 6 _ "_'_/_ _

20 0660 _ b I c[ -,'3t__0
21 0694 3 1 '7 [ _ I V_

22 0728 3 3 9. I "33_3
23 0762 "q q 7q "_ _7.5

24 0796 3 _, 9, 7 .."5_ _ 7

25 0830 3777 _ "7 7 _"

26 0864 _ c/3 O ."gq30

27 o89o q O_ I q _ _ _
28 0932 q232,, q.-7.q3
29 0966 t/3 _'tt q3_5"
30 1000 t[ 5 3 G qK3 7

CC 1034 (_ IB.q _[3/
WC 1186

data sheet is optional.

Circle Test: (_l_l LPT

_SAT/AMSU-AI System P/N IS-1331720

AI-2Reflector

Pass/Fail

P_I. (ForElementReDMeasured* Required*, .__.q_

0050 q7 q_"
oo84 /q q _oo
o118 _53 3El
0152 S/9 q .S'03

0186 6 53 65.5

0220 RO6 '_o6
0254 qS_" qs_'

0288 /111 I ll5
0322 1,2k 2. I,_ (=[
0356 /q13 I lq13
0390 [ _ _. 156.5

0424 / 71& 171_,
0458 /_7 l_g
o492 I _,clq _,o;_
0526 9-1 7/ ;t 17 I
0560 9,21_5 9-32
0594 2t]7(a g/. qTS
o628 :292g 9_6_6

0662 :/.'77q _77_
0696 9_/31 _ q 30

0730 .'50_ I .-4o _'/
0764 "3 23t/ 3,-233
0798 .'._;{ _ _ _,5"

o832 !3536 _,53_
0866 _/_ _' .% 6; 5_W

o90o ._ q_ 7 _¢ttt9
0934 3 _ _3 ._ q q / --. -
0968 q/ q3 VI q3

1002 q_q3" #2q.5

/05_ l_g3 ¢, 1188 [(92q'o I_:_17 _r
Actualcountsfromcomputerprintout.Rewritingcountsonthisdatasheetisoptional.

Requiredrangeforinstrumentserialnumberfrom_S 6ofAE-26002/I+I0 counts.Rewritingrangeonthis

Shop .

,@
Customer Representative
(Flight Hardware Only)

Test Sys_temsEngineer /'G', Date

)9,; _ g-Y--,_
Date

A.31
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6 Apr 99

I

......,.".....................TEST DATA SHEET 21 .... ".... "' ":..........

....":-_ Digit,_l-ADaiaOutput RadiometerDataSectionIV](Paragraph3.2.4.3.4.1)-"...._- :-':- " '-......-"

AI-2 Channel-3(50.3GHz) AI-ICh'annel-9(57.290344GHz)

Element Position* Required** Element Position* Required**
(For ReD , (For Rd)

0018

O052

0086

0120

0154

0188

0222

0256

0290

0324

0356

O392

0426

0460

0494

0528

0562

0596
0630

0664

0698

0732

0766

08OO

0834

0868 "

O902

0936

0970

1004

1038
119{)

0O30

0064

0098

0132

0166

0200

0234

0268

0302

0336

0370

0404

0438

0472

0506

0540

0574

0608

0642

0676

0710

0744

0778

0812

0846

0880

0914

0948

0982 I

1016

1050

1202

* Actual counts from computer printout. Rewriting counts on this data sheet is opfi_

** Required = 16,500 ± 4000 counts.

Circle Test: _ LPT

METSATIAMSU-AI System P/N IS-1331720 Shop Order: _'_'2"__- /0'"

Customer Representative
(Flight Hardware Only)

Date

Test Systems Engineer

Q  Con¢ -

Date

Date

V

V

A-32
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FullScanMode Tempefa_rhSensdr_SeStion[VII(Para_aph3.2.4_3..)" -

Element

1090

1092

IO94

1096

1098

1100

1102

1104

1106

1108

1110

1112

1114

1116

1118

1120

1122

1124

1126

1128

1130

1132

1134

• 1136

Thermistor Sensors......

Description

AI-IWarm Load 1

AI-I Warm Load 2

AI-1 Warm Load3

AI'-I Warm Load 4

AI-1 Warm Load Center

A1-2 Warm Load I

AI-2Warm Load2

AI-2Warm Load 3

AI-2Warm Load4

AI-2 Warm Load Center

Local OscillatorChannel7

LocalOscillator Channel 8

Recorded
Value* _

.(deg.C)

q.S5

 q,55

6,1o5
_ 6.:o5

. 6.58

Required
Value

(deg. C)

25±15

25±15

25__.15

25±15

25± 15

25±15

25±15

25±15

25±15

25± 15

25 +_15

25±15

Local Oscillator Cb:annel 15..

?LL LO #2 Channels 9-14

P.,LL.LO #1 Channels9-14
PLLO (ReferenceOscillator)**/

Not used ***

Mixec I.F. Amp. Channel 3

IMixer I.F. Amp. Channel 4

Mixer I.F. AmP. Channel 5

Mixer I.F. AmP. Channel 6

Mixer I.F. Amp. Channel 7

Mixer I.F. Amp. Channel 8

Mixer I.F.'Amp, Channels 9-14

Mixer I.F. Amp. Channel 15

 .7.of
3/. q

 q, t3
2q, g7
 q,53
9,.z q5

r72
27, VO

25+15

25__.15

25±15

25± 15

25± 15

25±15

25±15

25±15

25±15

25± 15

25 ± 15

25±15

* Value is from the STE printout sheets. Copying data to this sheet is optional.

** For S/N 101 through 104.
*** For S/N 105 and up.

(Continued on Sheet 2)

AE-26156/3C
6 Apr 99
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: " : -TEST DATA SHEET 22 (Sheet 2 of 2) _" .......... . "-_- -: -. " .

Full Scan Mode Temperature Sensors Section [V'I (Paragraph 3.2.4.3.4:1)' - "-:-..... '-
rr|

Thermistor Sensors. ,

Element Description

1138

1140

1142

1144

1146

1148

1150

1152

1i54

I.F. Amp. Channel 11-14

I.F. Amp. Channel 9

I.F. Amp. Channel 10

I.F. Amp. Channel 11

DC/DC Converter

I.F. Amp. Channel 13

I.F. Amp. Channel 14

I.F. Amp. Channel 12

RF Shelf AI-I

I 156 RF Shelf A 1-2

1158 Detector Preamp Assy.

1160 Scan Motor AI-1

1162 [Scan Motor AI-2 ]

1i64

1166

1168

1170

1172

Feed Horn A I-I

FeedHorn AI-2
f

R.F. Mux AI-1

R.F. Mux AI-2

Local Oscillator Channel 3

1174 Local Oscillator Channel 4

1176 Local Oscillator Channel 5

1178 Local Oscillator Channel 6

1180 Temp Sensor Ref Voltage Count

Recorded Required
Value* Value

i(de$. (2) (deg. C)

_2q. oq 25±15
2q./6 _.,.15
:l q, a . 25+_15
_7,'77 25+_15
30 .q q 25-+15
RT,_/ 25--15
_'7.'7_ 25+_15
"0.7 o_5 25±15
R 7.eiq 25+_15

2q.l_ 25-+a5
7._..,/ q 25+_15
_q,_q, 25.-15

;Z_. 25+_i5
_tT. q7 25--15
_g q3 25_+15
aq, al 25±:5
_I9,_/ 25_+15
.31._7 25_+:5
,3_.512 .25-+15
_g 23 25-+15
_.so'/q **

* Value is from the STE printout sheets. Copying data to this sheet is optional.
** = Count of 24,552 +1765,-1308.

Circle Test: _ LPT

METSATIAMSU-A1 System P/N 1S-1331720

@i
Customer Representauve /
(Flight Hardware Only)

_.---0 _ - : 0
Date

Pass/
Fail -

Test Systems Engineer

Q_ity Con_l _ -

I roll
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• TCSTVATAsH T23 ..... ......
Digital-A Data Output Warm Cal Mode SynChSequence, -=_":'.." ..... :-

Unit I.D./Serial Number and Digitsl-B Serial Data Verification

Sections [1], [11],and [HI] (Paragraph 3.2.4.3.4.2)

Step Element

(ForReD

[TT)

Description Recorded
Value

Required
Value

[I] 0001 Sync Sequence Byte 1 _ :_"-_'-" 255

0002 ISync Sequence Byte 2 _"- 5" 255

0003 SyncSequence Byte 3 .___"_" 255

0004 Unit I.D. and Serial N *

OOO5

Pass/Fail

Digital-B Data Byte 1

0006 Di_tal-B Data Byte 2

0007 Digital-B Data Byte 3, • •

0008 Digital-B Data Byte 4

• AMSU AI ,Identification Words

(dataenteredindecimalsystem)

4

14

0

0

Binary Decimal

AMSU-AI S/N I01.

AMSU-AI S/N 102

AMSU-AI S/lq 103

AMSU-AI S/lq 104

AMSU-A1 S/N 105

AMSU-A1 S/N 106

AMSU-AI S/N 107

AMSU-A1 S/N 108

AMSU-A1 S/N 109

00000001 1

000_I01 5

00001001 9

00001I01 13

00010001 17

0O010101 21.

00011001 25

00011101 29

00100{301 33

CircleTest:
LIT

METSATIAMSU-AI System P/N IS-1331720

Customer R_presentative
(Flight Hardware Only)
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......".........=-.-.::'_...... TEST DATA SHEET 24 .--":--_.':'-_':::"-_'-'=-__= ......- --':-.--" "
_enect_rP0_iti_nW_c_ Mo_se__on[IV]andR_tori'ositionmd_Modes_o_[r,qfP_:_p_3.Z4.3.4:2_d "

• . " "- 3.2.;4.3.4.4)

WC

15

.... AI-IReflector

Para NO.

3.2.4.3,4.2

3.2.4.3.4.4

.. Position*

I OS25

Required**

I _530

D,ZIo;;).

WC : Warm Cal

15= NadirPosition

WC

WC : Warm Cal
i15 = Nadir Position

AI-2Reflector

ParaNo. Position*

3.2.4.3.4._ I 0 _._ 3

3.:z.4.3.4.4 9. O _
Re_ired** ___

/ __

Actualcountsfrom computerprintout.Rewritingcountson thisdatasheetisoptional.

RequiredrangeforinstrumentserialnumberfromTDS 6 ofAE-26002/I±10 counts.Rewriting

rangeonthisdatasheetisoptional.

'CircleTest: (_ LPT

METSATIAMSU-AI SystemP/N IS-1331720

Customer Representative
(Flight Hardware On]y)

Test Systems Engineer Date

Quali Con ,r'" "'DateDate
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•_ -:"-:" "- - : ....= " TEST DATA SHEET 25 - ""+" '"

Digital-ADataOutputWarm CalMode RadiometerDataSectionIV](Paragraph3.2.4.3.4_2).+

AI-2Channel-3i50.3GHz) Ai-1 Channel-9(57.290344GHz)

Element] Measured* Required** P_Fail Element Mea.qured* Required**(For ReD (For ReD

0018 0030

0052 0064

0086 0098

0120 0132

0154 0166

0188 0200

0222 0234

0256 0268

0290 0302

0324 0336

0356 0370

0392 0404

0426 0438

0460 0472

0494 0506

0528 0540

0562 0574

0596 0608

0630 0642

0664 0676

0698 0710

0732 0744
0766 0778

0800 0812

0834 0846

0868 0880

0902 0914
0936 0948

0970 0982

1004 1016

1038 _ 0 1050 ._" 0

1190 --O" 0 1202 0
* Actual counts from computer printout. Rewriting counts on this data sheet is optional.

** Reu_ = 16,500±4000counts-

Circle Test: (_) LPT
METSAT/AMSU-A1 System P/N IS-1331720 Shop Order::_'7_'_-_7 ,S/M'//'0_ •

Date

Customer Representative
(Flight Hardware Only)

'h - t4"-'_ O
Date Date
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AE-26156/3C

6 Apr 99

• °'.

iii II
• .

Element

.....- : TESTDATA SHEET26 (SheetIof2) :: "-":"->-::-.--'/-i:-:-.(.i " •

Warn_ CalMode TemperatureSensorsSection[VII('Pairagraph3.2.4.3.4.2).i."" " " _

Thermistor Sensors

Descnption

1090 AI-I Warm Load 1 "

1092 Al-1 Warm Load 2

1094

1096

1098

1100

1102

1104

11o6

AI-I Warm Load 3

1108

II10

1112

AI-1 Warm Load 4

AI-1 Warm Load Center

A1-2 Warm Load 1

A1-2 Warm Load 2

A1-2 Warm Load 3

AI-2Warm Load 4

A1-2 Warm Load Center

Local Oscillator Channel 7

Local Oscillator Channel 8

11 14 Local Oscillator Channel 15

1116 PLL LO #2 C'harmels9-14

1 118 PLL LO #1 Charmels 9-14

PLLO (Reference Oscillator)**/1120

Not used ***

iMixer I.F. Amp. Channel 31122

1124

1126

1128

1130

1132

1134

Mixer I.F. Amp. Channel 4

Mixer I.F. Amp. Channel 5

Mixer I.F. Amp. Channel 6 ' -

Mixer I.F. Amp. Channel 7

Mixer I.F. Amp. Channel 8

Mixer I.F. Amp. Channels 9-14

Mixer I.F. Amp. Channel 151136 ,

l_¢corded
Value*

(deg. C)

,9.L1,_5;_
_q.,5 6,
_LI,6l

.2LI, St,

Requir_ed_ Pass/
Value. .... Fail

(deg. C) ..-?__

25__.15

25±i5

25__.15

25__.15

25± 15

25±15

D-/,. b( 25--15

3.(,. _,1 25±15

2_.b( 25_+15
,,_q.tt5 25_+15
31.qq

3 LT.L/Z/

25+_.15

25-+ 15

25±15

25-+15

_1, otl
"31.p_'
,31,6t,
_q. oil

_q.q7
"3]._3

"30,7_

25_+ 15

25_+15

25-*-15

25-,- 15

25-+15

25_+15

25-*-15

25_+15

* Value is from the STE printout sheets. Copying data to this sheet is optional.
** For S/N 101 through 104.
*** For S/N 105 and up.

(Continued on Sheet 2)

ii
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: " _-TEST D/_TA SHEET 26 (Sheet 2 of 2) :-: " '"-:: ..... :"
Warm Cal Mode Temperature Sensors Section ['Vii (Para_aph 3.2.4.3.4.2)

Element

1138

1140

1142

1144

1146

1148

1150

1152

1154

1156

1158

1160

1162

1164

1166

1168

1170

1172

1174

1176

1178

1180

.Thermistor Sensors..

Description

I.F. Amp. Channel 11-14

I.F. Amp. Channel 9

I.F. Amp. ChannelI0

I.F. Amp. Channel 11

DC/DC Converter

I.F. Amp. Channel 13

I.F. Amp. Channel 14

I.F. Amp. Channel12

RF ShelfAI-I

RF Shelf A1-2

Detector PreampAssy.

Scan Motor AI-I

:ScanMotor AI-2

IFeed Horn AI-1

Eee.d .Horn A1-2

R.F. Mux AI-I

R.F. Mux AI-2

Local Oscillator Channel3

Local Oscillator Channel 4

Local Oscillator Channel 5

ILoeal Oscillator Channel 6 '

ITemp Sensor Ref Voltage Count

Required
Value

(des.C)
25±15

25±15

25±15

25__.15

25± 15

25±15

25±15

25±15

25__.15

25±15

25±15

25±15

25±15

25±15

25±15

25±15

25±15

25±15

25±15

25__.15

25± 15

* Value is fzom the STE printout sheets. Copying data to this sheet is optional.

** = Count of 24,552 +1765,-1308.

AE-26156/3C

6 Apr 99

-r--

Circle Test: -C_
LPT

METSAT/AMSU-A1 System P/N IS-1331720

( @ "_-0--o o

Customer Representative
(Flight Hardware Only)

-%.

Test Systems Engineer Date

Date

A39
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. °

Step

w .

q

• . . . °: ...... -:,

Digital-ADataOu_utCokl CalMode SyhchSequence,-- - . -::-- i

Unit I.DJSerialNumber and DigitaI-BSerialData Verification

Sections[1], [lI], and Jill] (Paragraph 3.2.4.3.4.3)

...... - _ -=:--:-_

Element

(For Rd)

0001

0O02

O003

Sync Sequence Byte 1

SyncSequenceByte2

Sync Sequence Byte 3

Recorded
Value

Required
Value

255

255

255

0004 Unit I.D. and Serial N *

0005 Digital-B Data Byte 1 _ 8

0006 Digital-BData Byte 2 _ c/_ 14

0007 Digiml-B Data Byte 3 " " ' O 0

0008 Digital-B Data Byte 4 C) 0

AMSU A1 Identification Words

(data entered in decimal system) Binary Decimal

Pass/Fail

F

AMSU-A1 S_ 101 00000001

AMSU-A1 SIN 102 00000101

AMSU-A1 SfN 103 00001001

AMSU-A1 S_ 104 00001101

AMSU-A1 SfN 105 • 00010001

AMSU-A1 S/N 106 00010101

AMSU-A1 SfN 107 00011001

AMSU-A1 SfN 108 00011 I01

AMSU-A1 SIN 109 00100001

CircleTest: _) LPT

METSAT/AMSU-A1 System PiN IS-1331720

Customer Represer/tative
Only)

1

5

9

13

17

21

25

29

33

Test Systems E_ngineer

Qu i Co. 

Date

Date

A-40
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" " i" '-:"'":": """- "''" "'":" ":..--__..'-_'.'----:'..:-.,:,..:--.-..._".-..._-_.-.r:.-,.-.:_" .........:'-'IF,ST DATA SFI_EET_28(sheetIof2) ':,:c-.-.. ...."

Refle.ctorPosition Warm c_ ModeSectiori [IV], Reflector Position Cold C.alMode Section [1V], and Reflector Position
- - . . Nadir Mode Section [IV] ('Paragraphs 3.2.4.3.4.2, 3.2.4.3.4.3, and 3.2.4.3.4.4)

--_\_
-.. ..:

._BE.......... AI-1 Reflector
Para No. I Position* Required** Pass/Fail

CC 3.2.4.3.4.3, Step 4

I
c. S Tq 5-c17q

d.

CC = Cold Ca1

* Actual counts from computer printout. Rewriting counts on this data sheet is optional.

** Required range for instrument serial number from TDS 6 of AE-26002/1 ±10 counts. Rewriting

range on this data sheet is optional.

°

3.2.4.3.4.3, Step 4
Substep

a.

b.

C°

d°

MSB LSB

0 0

0 I

0

Circle Test:
LPT

METSAT/AMSUoA1 System P/N IS-1331720

Customer Representative
('Flight Hardware Only)

TestSys:emsEngineer

Date

Date

Quality Cor_ '_..-_ Date
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:.....L:,:.__.,.__.._..:=:.-:_,:,.-.-:..._..._.__.L,.;,TF,,S__DATA.SHEET28 (Sheet2of2) ..--.. -"--:._. ....'" "-.-:"-:-""'.";i.._-.i-!:-:__T-

ReflectorPositionwarm Cal_ViodcSection[rv'],ReflectorPositionColdC.alM0de Sectlon'[TV'J,andRefl.ecto'rPosition • " "

.""._.", Nadir Mode Section [IV (Paragraphs 3.2.4.3.4.2, 3.2.4.3.4.3, and 3.2.4.3.4.4) V
T

BP

CC

-!

AI-2Reflector .........

ParaNo. " " Position* Required** Pass/Fail

3.2.4.3.4.3, Step 4

a.

c. g Ll (  S'-13 r)

d.

CC = ColdCal

* Actualcountsfromcomputerprintout.Rewritingcountsonthisdatasheetisoptional.

** RequiredrangeforinstramentserialnumberfromTDS 6ofAE-26002/I±10 counts.Rewriting

range on this data she,or is optional

° .

'CircleTest: _ LPT

METSATIAMSU-AI SystemP/N IS-1331720

Customer Representative
(Flight Hardware Only)

3.2.4.3.4.3, Step 4
Substep

a,

b.

C.

d.

Shop Order: __ 1_2-_ 7

MSB LSB

0 0

0 1

1 0

1 1

Date

.... 2 ......... .. ,: :..:-- .... .. -..

{oP"

TestSystemsEngineer _ Date

QualityCo_'61 "_.._,3 Date

I
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• f -

BP

01

O2

03

O4

05

06

O7

08

O9

.I0

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

3O

CC

WC

.-.... ....: -TEST DATA SHEET 29

Digital-A Data Output Cold Cal Mode Radiometer Data Section IV] (Paragraph 3.2.4.3.4.3)
Condition: Cold Cal Position MSB=0 and Cold Cal Position LSB--'0

Element

(For Ref)

AI-2Channel-3(50.3GHz)

Measured* Required**

oo18 /_ _ II IG:_o_q_co
0052 /_ oo q
0086 I _ q qq q
o12o I_ t)OG
0154 [/o_OG

olss I/o_6_
o_-_-_- //o_
o_6 I S qq 7
o29o / 6 00.5"
0324 ] _ _)_3

o356 / CoC_';).
0392 I.-_qq q
o426 !/o_6 7
0460 I _ 9,
0494 I Ln60<_ ' "
o528 1.5 qq
o562 / _,0_
o596 I/c _0 /
o63o 'I_o_o_.
0664 I_Tqq
o698 I sqq7
o732 /:_q
o766 / 6 :._3
080o / 6_6
0834 /._Oq q

o868 / _ _.3
o9o2 l._:qqq
o936 /_ 00'7
o970 /_ _0(o _t

1038 _ 0

1190

• .... r ,.

| 1o5o _ -' o
0 ¢ 1202 _ 0

ActualcountsfromcomputerprintOUt.Re_ifing countsonthisdatasheetis optional.

Required= 16,500-÷4000counts.

Circle Test: (C'PT._ LPT

METSAT/AMSU-AI System P/N IS-1331720

Customer Representative
('Flight Hardware Only)

_-q--O O

Shop _'der_-_ 7" ,S/N: . /(9

Test Systems En_neer Date
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•., ..

• . . Cold Cal Mode Temperature Sensors Section [VI] (Paragraph 3.2.4.3.4.3)

_ _-- _:-'""_......!-_--'-:-':-;-_.7:/._:--i:-!_!:: 7--:-TESTDATA SHEET 30 (Sheet 1 of 2)
• V

Element

1090

1092

1094

1096

I098

II00

1102

•1I04

1106

1108

1110

1112

1114

1116

1118

1120

1122

1124

1126

1128

ThermistorSensors

Description

AI-1 Warm Load 1

A I- I Warm Load 2

AI-I Warm Load 3

Aid Warm Load 4

AI-1 Warm Load Center

A1-2 Warm Load 1

Recorded
Value*

(deg. C)

,2q:S_,

_ _._
D 9, 57 _
:2G.6G

A1-2 WarmLoad2 _t._.5!

A1-2 Warm Load3 ;9.(,,.6,'

AI-2 Warm Load 4

A1-2 Warm Load Center

Local Oscillator Channel 7

Local Oscillator Channel 8

LocalOscillator Channel 15

PLL LO #2 Channels 9-14

P/J-. LO #I 'Channels 9-14

PLLO (Reference Oscillator)**/

Not used ***

Mixer 1.1:.Amp. Channel 3

Mixer I.F. Amp. Channel 4

Mixer I.F. Amp. Channel 5
=.

Mixer LF. Amp. Channel 6

¢ r q

1 130 Mixer I.F. Amp. Channel 7

1132 Mixer I.F. Amp. Channel 8

1134 Mixer I.F. Amp. Channels 9-14

1136 Mixer I.F. Amp. Channel 15

ZG.63

Requked Pas_
Value F_I

(deg_C)

25± 15 _'_._.Y

"3 l._h

3 q._s"

 o/A@

25_*.15

25__.15

25 ± 15

25±15

25± 15

25+_.15

25 ± 15

25±15

25± 15

_q.7 I 25±15
25 _ 15

25± 15

25±15

25±15

25-_.15

25+_15

25± 15

25±15

9-q.75

"-5_,00

25 ± 15

25 ± 15

25±15 -

25±15

* Value is from the STE printout sheets. Copying data to this sheet is optional.

** For S/N 101 through 104.
*** For S/N 105 and up.

(Continued on Sheet 2)

er
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• | _" #f I

x
• ., ..

. .._.:- -

_,._i. ¸..:.,"

•.':,...

Element

1138

1140

1142

1144

1146

1148

1150

1152

1154

1156

1158

1160

1162

1164

1166

1168

1170

1172

1174

1136

1178

1180

AE-26156/3C

6 Apt 99

• -' :.-.: TEST DATA SHEET 30 (Sheer 2of2)-"'" '- "" : :':-: -:<:--'"............ " ":': :

Cold C.al Mode Temperature Sensors Section IV1] (Paragraph3.2.4.3.4.3)

Thermistor Sensors. . Recorded Required Pass/
..... : " Value*. Value Fail

Description [ (deg. C) (deg. C)

I.F. Amp. Channel 11-14 "_ l. _) C/ 25"_15 p/4-5_

I.F.Amp.Ch_el 9 "3t.g-5 25+-15 [
I.F. Amp. Channel 10

I.F.'Amp. Channel 11

DC/DC Conve_er

"31.30

I.F. Amp. Channel 13

I.F. Amp. Channel 14

[I.F. Amp. Channel 12

RF Shelf AI-1

25__.15

25.'.15

25__.15

25.'.15

25 +-15

25.'.15

25.'. 15

RF Shelf AI-2

Detector PrearapAssy.

Scan Motor AI-1

Scan Motor A1-2

FeedHorn AI-I

Feed Horn AI-2

R_.MuxAI-1
R.F. Mux A1-2

Local Oscillator Channel 3

LocalOscillator Channel4

Local Oscillator Channel 5

Local Oscillator Channel 6

Temp Sensor Ref Voltage Count

9.'_.,:/'_,

25.'.15

9-7. O& 25±15
_q.30 25".15
_S.? q 25+-15
_.t_,S_-/ 25.'.15
_._,,TLI 25.'.15

"-/Z_,.9 "7 25.'.15
._'3I.f33 25-,-15
o:_.S G 25+-15

:'3"5. I fi 25.'.15
"59.. 9,_" 25+-15
_)-q. I_" 25".15

* Value is from the STE printout sheets. Copying data to this sheet is optional.
** = Count of 24,552 +1765.-1308.

f'V,,
Circle Test: _ LPT

METSAT/AMSU-A1 System P/N I5-1331720

_--_--oo

Customer Representative
(Flight Hardware Only)

Shop Order: ."_7_2_7 S/lq: /'O_

.:,
Test Systems Engineer _ Date

Date Quality Co_l Date
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y - i

Step Element
(For ReD

[i] OOOl

OOO2

OOO3

[11] OOO4

[m'] ooo5

OOO6

OOO7

OOO8

Description

Sync Sequence Byte 1

Sync Sequence Byte 2

Sync Sequence Byte 3

Unit I.D. and Serial N

Digital-B Data Byte 1

Digital-B Data Byte 2

Digital-B Data Byte 3

Digital-B Data Byte 4
i

AMSU A1 Identification Words

(data entered in decimal system)

Recorded
Value

Required
Value

255

/q

0

0

14

0

0

Binary Decimal

Pass/Fail

AMSU-AI S/N I01

AMSU-AI S/N 102

AMSU-AI S/N 103

AMSU-AI S/N 104

AMSU-A1 SIN 105

AMSU-AI S/N 106

AMSU-AI S/lq 107

AMSU-AI S/N 108

Ckcle Test: (_ LPT

00000001 I

00000101 5

00001001 9

00001101 13

00010001 17

00010101 21

00011001 25

00011 I01 29

00100001 33

METSATIAMSU-A1 System P_ IS-1331720

Customer Represcritative

(Flight Hardware Only)

Date

Date

A-46
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01

02

03

04

05

06

07

08

09

10

'1}

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

CC

WC

TES'I_-I)ATA SHEET .....-: ..- _ : .... :- -::""- " ' ..... 32 "'-_ ...... " " -

Digital-A'Data Output Nadir Mode Radiorrieter Data Section [V] (Paragi'aph 3.2.4.3.4.4).

Element

(For Ref)

0018

0052

0086

0120

0154

0188

0222

0256

0290

0324

0356

0392

0426

0460

0494

0528

0562

0596

i ,i

AI-2 Channel-3 (50.3 GHz).

Position* Required**

/5q3-.z.
tsq31
15q3q
t59_ q

/dO.31
/ $q33
15"q3_.
1593q
/Sqo2_'
ISq30
IS9,_
1.503.9- I
1593q
/ ,qq.'_3 ff " "
/5q3#

/5¢2q

I 5'/3 "l ]
IYq3 _. I

08oo 15 q._-'_
0834 /.5"q3 I

o868 I.Yq3I
0902 /5" q -.33

0936 ,] 5"q.3' _

0970 1.59.71 ,(
loo4 I_ ¢.?t) rCycoi qccz,
1038 _ o }
1190 I

0630

0664

0698

0732

0766

A I- 1 Charmel-9 (57.290344' GHz)

Pass/Fail Element Position* Required** Pass/Fail

0030 15 ¢3 _ /15_ ¢ca
0064 1,5q40 " \
oo98 15q36 1
0132 ,/.:5"q, _'q

0166 lYqq_
o2oo / Y¢3 q
o234 ISq37
0268 /5"q3 7
0302 15qql
0336 I_q3_
O37O lSqqO
04o4 lYq3__

l 0438 I 5q3 7
o472 1503_
0506 l yqqq
0540 15¢3 7
0574 15"(/3_ .

o6o8 15qY_"
0642 !5q3 9'
0676 15"_3 7

0710 15q37

0744 /Yq3 _
0778 / g'(/3' 7

0812 15¢32
0846 /5 q_t9

o88o 15q35
0914 / 5_73_

0948 ]Sq_

0982 ,].5"qqo '?

1o16 /5¢36 /_,_c_¢tc_
1050 _ ' 0

** Requf_ = 16,500 -+4000 counts ('Unless 6tfierwise indicated).

Circle Test: ___ LPT
METSAT/AMSU-A1SystemP/NIS-1331720 Shop Order'_'7_7 ! S_I:

Test Systems En_neer

,¢
.4_ 0 _,i 1202 _ 0

Actual counts from computer printout. Rewriting counts on this data sheet is optional.

®
Customer Representative

('Flight Hardware Only)

5 _ _--f-- o 0
Date

Date

Quality Ca_'¢ I" _ Date
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AE-26156/'3C

6 Apr 99

.... _ . Z-_ ,- .......... k-L -.-- : -,: ..... : ..... TEST DATA SHEET 33 (Sheet l of 2)" --. ...- .......... _ --: - --

i .... Nadir Mode Temperature Sensors Sectioh [3_ (Paragraph 3.2.4.3.4.4) " :" .

Element

1090

1092

1094

1096

1098

1100

1102

1104

• ii06
1108

1110

1112

1114

1116

1118

1120

1122

1124

1126

1128

1130

1132

1134

1136,

Thermistor Sensors

Description

AI-1 Warm Load 1

AI-1 Warm Load 2

AI-1 Warm Load 3

AI-1 Warm Load 4

AI-1 Warm Load Center

A1-2 Warm Load 1

A1-2 Warm Load 2

A1-2 Warm Load 3

A1-2 Warm Load 4

A1-2 Warm Load Center

Local Oscillator Channel 7

Local Oscillator Channel 8

Local Oscillator Channel 15

i_LL LO #2 Channels 9-14

]PLL LO #1 Channels 9-14

PLLO (Reference Oscillator)**/

Not used ***

Mixer I.F. Amp. Channel 3

Mixer I.F. Amp. Channel 4

Mixer I.F. Amp. Channel 5
L ,

Mixer I.F. Amp. Channel 6

Mixer I.F. Amp. Channel 7

Mixer I.F. Amp. Channel 8

Mixer I.F. Amp. Channels 9-14

Mixer I.F. Amp. Channel I5

Recorded Required ..
Value* Value .....

(de_,. C) (de$. CO

;_LI._ _±IS
_ q. /',,2 25__.15

# q,70 25±15
P.q.63 25+1.5..
;_._/ 25_+15
_,7q 25_+15

"-'_,0- _ 25+15

33, £/_, 25+15
3_. c// 25+15
_.q. 3q z5+_i5

_.&q 25+15
3_.'2 9 _±15
3_.6_' z5+15
_O, I 7 25±15
"56,"/9, 25+15
"3_. _9. 25+_15
,2q.5"_ _±15
7,l.9:.2 25_+15

* Value is from the STE printout sheets. Copying data to this sheet is optional.
** For S/lq 101 through 104.

*** For S/N 105 and up.

Pass/
Fail

re-

(Continued on Sheet 2)

l •
J

|

V

A-48
r

. °



i I I , ,1

"_,-'.___.:

_. "_

o TEST DATA SHEET 33 (Sheet 2 of 2) "

Nadir Mode Temperature Sensors Section [VII (Paragraph 3.2.4.3.4.4)

AE-26156/3C

6 Apr 99

-'7"..x

.°.F, ; ,

-v ¸ J

Element

Thermistor Sensors

1138

1140

1142

1144

1146

1148

1150

1152

1154

1156

1158

1160

1162

1164

1166

1168

1170

1172

1174

1176

1178

1180

Descdpfion

I.F. Amp. Channel 11-14

I.F. Amp. Channel 9

I.F. Amp. Channel 10

I.F. Amp. Channel 11

DC/DC Converter

I.F. Amp. Channel 13

I.F. Amp. Channel 14

I.F. Amp. Channel 12

RF Shelf AI-I

RF Shelf AI-2

Detector Preamp Assy.

Scan Motor AI-I

Scan Motor AI-2

Feed Horn AI-1

Feed Horn A1-2
i

R.F. Mux AI-1

R.F. Mux A1-2

Local Oscillator Channel 3

Local Oscillator Channel 4

Local Oscillator Channel 5

Local Oscillator Channel 6

Temp Sensor Ref Voltage Count

Required Pass/::
Value Fail

(des. c),

25_.15
25±15

25±15

25±15

25 ± 15

25 ± 15

25±15

25±15

25 ± 15

25±15

25 ± 15

25±15

25 ± 15

25±15

25±15

25±15

25±15

25 ± 15

25 ± 15

25 ± 15

* Value is from the STE printout sheets. Copying data to this sheet is optional.

** = Count of 24,552 +1765,-1308.

Circle Test: _ LPT

METSAT/AMSU-A1 System P/'N IS- 1331720

@
Customer Representative

(Flight Hardware Only)
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AE-26156/3C

6 Apr 99

......... ..... Analog Telemetry _qeri_calionby Way ofC6nnectorJ6 (pa_gzaph 3.2.4.3_.I)....- ": "
i | m|

Pr6'tfi Description To Measured Requked
(volts) (volts)

03 J6-02 RF ShelfAI-I Temp. .:_ JI-10 _ - 3.5± 2 V =-

01 J6-03 Al-I Scan Motor Temp. Jl-10 ,_,_t V 3.5±2V

05 J6-04 WannLoadAl-ITemp. Jl-10 _ft_ V 3.5±2V

04 J6-21 RFShelfAI-2Temp. JI-I0 _,_ V 3.5±2V

02 J6-22 AI-2 Scan Motor Temp. Jl-10 4,_ V 3.5±2V

06 J6-23 Warm Load AI-2 Temp. Jl-10 "_,_ P 3.5± 2 V

25 J6-06 PLLO No. 2 Lock detect J2-03 _'0_ y: ***

07 36-08 AI-1 Drive Motor Cum J2-03 _.,/2 _ 3.5±2V

I0 J6-09 +15 V Antenna Drive _12-03 3,_ 2 t/ 3.5 ± 2 V

15 _6:.I0 +5 V Antenna Drive J2-03 _ 3.5 ± 2 V

09 J6-11 +15 V Signal Processing J2-03 ,__.LS'_ L/ 3.5 ± 2 V

14 J6-12 +5VSignaIProcessing J2-03 ,_,0{_ U/ 3.5±2V

22 J6-13 L.O.VoltageChannel3 J2-03 ,_.,,,._8 d 3.5,4-2V

24 J6-14 L.O. Voltage Channel 5 J,2-,0 _ 3,,3"8 'b/ 3.5 ±2V

20 J6-15 L.O. Voltage Channel 7 J2-03 ,3,.5"_' b// 3.5 ± 2 V

16 J6-16 +15 V PLL LO Ch 9-14 J2-03 ,ff,,.5"-O k/ 3.5 +_2 V

17 J6-17 * J2-03 ._.,5-6 V / 3.5 ± 2 V
• o ,

27 J6-18 L.O. Voltage Channel l5 J2-03 .3.,5"_: t// 3.5±2V

26 J6-25 PLLO No. 1 Lock detect J2-03 .,_f.,_L_ V' ***

08 J6-27 A1-2DriveMotorCurr. J2-03 /._4 _/ 3.5±2V

12 J6-28 -15 V Antenna Drive J2-03 _,_l_" ¢ 3.5 ± 2 V

11 J6-29 -15 V Signal Processing J2-03 _,f4 V 3.5 ± 2 V

23 J6-30 L.O. Voltage Channel 4 I2-03 ,3. :o If 3.5 ± 2 V

J2-o3 3,t; t/ 3.5±2v
21 J6-31 L.O. Voltage Channel 6.

19 J6-32 L.O. Voltage Channel g J2-03 ,_, _ V . 3.5 ± 2 V

18 J6-33 -15 V PLL LO Ch 9-14 J2-03 _- 0 d 3.5 ± 2 V

13 J6-34 'I** J2-03 3. Z _ "Ji" 3.5 ± 2 V

' * +8.5 V PLL LO Ch 9-14 for S/N 101-104, +10V Mixer Amp for S/N 105 and above.

• * +8 V Receiver for S/N 101-104, +8 V IF Amp for S/N 105 and above.

• ** 4.5_.+13.5._¢n locked, 0.5 :L-0.5 when unlocked or OFF. One must be locked.

Circle Test: _ LPT

METSAT/AMSU-A1 System PfN IS-1331720

:(_ 3 -"¢" -O

Customer Representative
(Flight Hardware Only)

Pass/Fall

f>/1SJ"
p/tss
p/q S.s"

P/J.fS

_/9.f ...f .,

p_ss

/nsf
:,9s.¢
PAY5

P,qys
p_s£

:/qsY
:/9s.f

pAs:
pax-c

p/:xs
g,_ s_¢,
p_xs

¢/Lf .¢

p:s.c
pd -5-

Tests     ngCeer/ e

Date Qua-_ty Con_ _ Date

A-50

.7._?..-:---.T .

i



V

V



.Li

¢

\

e -I

.-o.

i" "

• ...?

.'- . __ .,._ _.._':.. I.,:.-:-. ¸ ._-: .:-- ..

:- -_-TEsT DATA"SHEE'_3 5 ($1_e_t'l"_f 2):"....................

Analog Telemetry Signals by W...ayOf the STE (Paragraph 3.2_4.3.5.2)" " ' " "

...... _ Description

01 AI-1 Scanner Motor

02 A1-2 Scanner Motor

03 iAI-1 RF Shelf.

04 AI-2 R.F Shelf ......

05 A1-I Warm Load

06 AI-2 Warm Load

07" Ant AI-I Dry Motor Current

08 Ant AI-2 Drv Motor Current

_: (*)

Temp

Temp

Temp

Temp

Temp

Temp

m|,,

.: Measured --

(Deg.c)

"2"_ ,qo

•_C_
o-2._O_a2__'3

(mAmps)

_:Required

0_g.c)
25__.15

25.4-15

254-15

25__.15

25 +_15

25__.15

(mAmps)

125 mA (Max)

125 rnA(Max)

AE-26156/3C

6 Apr 99

Pass/Fail

,,"7

(*) Data from the printout sheet. Rewriting data on this space is optional.

(Continued on sheet 2)

Circle Test: (_ LPT

METSAT/AMSU-AI System PIN IS-1331720

_-,4--- o o

Customer Representative

(Flight Hardware Only)

I

ShopO_der:._7_7 S_" /_0_

Test Systems _ngineer " ' Date

Date Q_ty-_n _3 'Coned Dato

J

"A.51 "



AE-26156/3C

6 Apr 99

I

w

' :_-"::_ -i "-'.-:-. :j-'!-'< _:-:T.TEST DATA SHEET 35 (Sheet 2 of 2) ...: -. - _ -_ -: : .... -"- - : -
• -_ Analog Telemetry Signals by Way of the$TE (P_ragaph 3.2.4.3.5.2) .....

._- ... r,._,4,_,_...,..,c_v..on. _-:: - (*) Measured.

(volts) '7

:q. 67
/q-, 7_

--I_,o_
-/5"./_
7,73

q, 7

9.7,/
/q,s-o

e,y 
, ,ooo

,oq"

Signal Processing

Antenna Drive

Signal Processing

Antenna Drive

Receiver

Sig Processing

Antenna Drive

Phase Lock Loop Ch 9-.14 (a)/

Receiver/Mixer IF (b)

Phase Lock Loop Ch 9-14

Phase Lock Loop Ch 9-14 ----

L.O. #8

L.O. #7

L.O. #6

L.O. #3

L.O. #4

L.O. #5

PLLO No. 2.Lock Detect

PLLO No. 1 Lock Detect

L.O. #15

---Required
(volts) ....

Ch-15 ,,

(*) Data from the printout sheet. Rewriting data on this space is optional.
(**) GDO voltages from the manufacturer data sheet for St'N 101-104; DRO CH3-8 10V, GDO CHi5 15V for

- S/H I05 and above.
(***) Locked PLO voltage 0 to +15 V, other PLO voltage +15.0 V; one must be locked for S/N 101-104. Locked

PLO voltage 4.0 +1.0 V, other PLO voltage 0.0 _-1-0.2V: one must be locked for S/N 105 and above.
(a) For S/N 101 through 104. Co)For S/N 105 and up.

Shop Order:p 7_ Z _7 S/N"//_ 0I_

Test Systems Engineer

Date Qu_ity ContQ_ "

Circle Test: _ LPT

METSAT/AMSU-A1 System P/N IS-I331720

i@
Customer Representative
(Flight Hardware Only)

.-.,. .... .
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AE-26156/3C

6Apr 99

1

" "-"Integrate/HoldandDump Signal Verification('Paragraph3.2.4.3.6.1.)i

Tek_ lkS/s sl Acqs
r ,_

-,...! .... ! .... ! ....... _.... !.... ! .... ! ....

[]

2-'

..... : .... : .... : .... : ....

" i " i
I_I';'"_ .... _n_' ":;

m

o_.erJO

@_::4.96 V• 40mV

.... : "" • ;: .... : .... " Chl -Width

Chl +Width

....... _4 38.14ms

Ch2 -Width

f.. _c_1 _ _._,_.." .'. J--_a-,,_3,ar2ooo
12:41:16

,., 7".0:'.'3:,FINAL CPT TESTtmC.:

- :.*"

Parameter Measured Required Pass/Fail

Scope Channel-l: Integration-fold

Time Measured (A)*
165ms _ 10%

Time Measured (B)* 38.14- ms 35 ms± I0% _

_p,_eMe_ed . _.?:o v s.o__.o.2v _,_

ScopeChannel-2:Dump Signal

Time Measured (D)* , / _. _3_ ms 9 ms to 15 ms

5". o f_ v 5.0 ±0.2V
Amplitude Measured

* Refer to _ 2 for waveform configuration.

Circle Test: __) LPT

METSATIAMSU-A1 system P/_ IS-1331720

"_ -'-/--o o

Customer Representative
(Flight Hardware Only)

%*

Shop Order_7_

Test Sy_n

v

Date Quality C( _01 '____ Date

.......... T............... " ...............

A.53
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AE-26156/3C

6 Apr 99

TEST D,_TA SIIEET 37
• " -_Inte_-ati6n Time (hmalog Outpu t) Verification (Paragraph 3.2.4.3.6.2)

Tek_F_ lkS/s" ': s3 Acqs " " --

....' ....'....:....'.... .............'...."' "
............. • . : : : |gsms . Channel - 03 ..... ---

.... :.... i .... i..._

[]_; : :: ' il i i i

,.//- #

V-

164.gms,

INTEGRATION (X_*

Chl +Width Measured /_ 4. _'
37.1ms Required 165 ms __.10%

Pass/Fail

-" I ,_ HOLD (B-D) *
#':" _ Measmed 2"_, ]

Required 25 ms _ 10%
Pass/Fall P_qf__¢

3 Mar 2000
12:SS:33

DUMP(D) *
Measured .... /._
Required 9 ms to 15 ms
Vas_ai] //¢._

]--I " " " Channel_.04
' : .... ! .... : .... : .... _lZ_: 13ms ' _ Frequency:
;: i i i ]_: 189ms

..................._ Chl_.W_sth INTEGRATION O0 *

Chl +Width

37.13ms

I
d 50ms Chl

c_" 4-

n'zs

• • ,- i:

.... :.... .:.....! .... !...
.I

• °| •

.... ;,....;....;...._..._i"'_'_'"'_.=;";"2",'isom_c.1 x 2._2_

i _Z.4.3_.Z /x,'T_LZ,4z_¢_ "r/,M._ c,,f 3 .

Tek_[]_ 1kS/s 3Acqs
I [T '

.... i. ,. , t ,., , i,, ,, ,t, , ,, ,

w

[] +

2-lk .

O'7-9 _,_

i:,_i i i
2 V Ch2 2 V 'l

(_1 .....
Circle Tesu C_// LPT

METSAT/AMSU-A1 System P/N IS-1331720

Measured_6"_'_

Required165ms _ 10%
Pass/Fail /&qS_:

z_ • (azk_-/_- HOLD (B-D)*
• z-_,/Z,,,r Measured _'_',/_
• _Required 25 ms ± 10%

Pass/Fail /o_ fy-_y-

3 Mar2000
12:57:25

II").S

,52.8GHz

ms

DUMP (D)*
Measured (',-_ ms

Required9 ms to15ms
Pass/Fail /°/_Z-_

Customer Representative
('Flight Hardware Only)

Shop Order:_7_ S/N: ./0 8 -

"res,_,_(.i_n:etr/"

m

V

Date

Dat_

_-

A-54
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_--" 7"_-_, -.'" . ..

T","--_;.

Tek_'l_S:s

[]

2,.p

¢tt5"
,YT-IB

3 Acqs
I (T

..... I .... I .... I .... I ' ' * '

...:,..." .... : .... : .....

_"2_ ...._' '"2_,

•_--_.....•......:------ TeSTDATASm_ETS8 .............
"" "IntegrationTime (AnalogOutpu0VcrLfication(Para_aph3.2.4.3.6. .-

i

]---I

I!....!....!....!...._!I_o " Ch_nel ....05 - -
I. ' : : : _'_......." . Frequency: _ 53.596GHz
.... :........ :"'"_ Ch1-WIdth -

• . • • _ 164.gms ..

: : : il J INTEGRA_ONCX)"
....:....:"" :V] Measured164.7

: ". • Chl +Width • +
• " " I..._ 37.13ms . Requtred 165 ms_ 10%

, Pass/Fail ptq..q-¢
_,_// 01._J-a)_HOLD m-D) * "

•" z4.,a =._,Measured Z'_,/9 ms

Required 25 ms ± 10%
Pass/Fall p A_C-Y

• °

I- : : :

! 1........I:.... : ...: .... [ ....

'1

";g6m;_; U_I"k"""i'f2_
3 Mar 2000
12:58:03

j.z.-l.a.6.z .._J',,a_. "ff'/,,_ cg,5"
II

. , . ,

•I!.... !.... ! .... ".....

i .... i.... i.... i -."
,: : :.... !...

•I:.... i .... i .... : ....
I; • • ;

189ms

Chl -Width
164.gins

Chl +Width _
38.11ms

,¢,',_;(.,,-'4
2..¢.1, _.x

Tek_[_?_ I kS/s 2 Acqs

2_ _ "''
•71- a. ......

.......... : .... :.'. • -,

Circle Test: LPT

c,# 6

DUMP ('D)*
Measured" /,_

Required 9 ms to 15 ms
Pass/Fall P_-f-I

Channel.__06

Frequency:

AE-26156/3C

6 Apt 99

INTEGRATION _X)*
Measured_ms

Required165ms ± 10%
Pass/Fail /c)/q,5"--_

HOLD (B-D)*
Measured ZO'_.I"{

Required 25 ms ± 10%
Pass/Fall P_-Y_"

.ms

DUMP (D)*
_easur,.d/3
Required 9 ms to 15 los

ins

3 Mar 2000
12:58:25

METSATIAMSU-AI SystemP/N IS-1331720 Shop

Customer Representative

(Flight Hardware Only)

Date

A_5

54.4 GHz

O_de_._ 7JZ3,q s_: / 0 _ _ -
• lll

•Qu_ty Con_ '__._ " - Date
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AE-26156/3C

6 Apr 99

---... TEST DATA SHEET-39

Customer Representative
(Flight Hardware Only)

" " ': '---"-": ""'--::' " ""- ........ _:."---;.:77: .: -'
" .... " :Intem'atiofi Time (Analog Output) Verification ('Para,p'aph3.2.4.3.6.2) -.- ..

Tek_O[FJlkS/s.".: 1Acqs ' ' ..........
I ['r ] 1

.... •' .... : .... :' .... :' ....... I.l: .... ,. .... ":.... : .... p'lA1 13mslS 9 ms '_ Channel ______07 ......

.... • ..... : •_"": .... : .... Oh1-Width Frequency: • - _,:54.94 GHz

/_ .. - _ORATION (X) *Chl +Width Measured /6"4 "_ ms
•. 3s. 1 Ires Required 165 ms .4-10%

Pass/Fail P___

[] , __ x,/d:(3_,/-,_), . :,
• " : • ,_., _7.£.HOLD (B-D) *

"_ : Mea.sured __.____ms

es? Required 25 ms +_,.10%
• Pass/Fail /u/_,f_y-

.._-_z . _ : : : .

I-

• "'" " " "" "li .... : .... : .... :"" DUMP 09)*
• • ,.. Measured /-.J? ms

• • v • _ Required 9 ms to 15 ms.... i .... i ..... , .... t .... li .... i .... i .... l .....

2V Ch2 2' "ll soms cnl "L 2.12V 3Mar2000 Pass/Fail _tq3"__
12:5g:4g

Teki_[Efl] lkS/s- 2 Acqs ,
I [ T ,", -]--I "" Channel _98

' • "|I .... I .... I "' " • I .... I. -- " " ;

. ' " "' ! .... ! .... ! .... ! .... , .... _,eh,: 13ms • • "

l: : : i ]@: 1sgms " Frequency: 55.5 GHz

"l!"v' ! .... ! .... : .... .a Chl -Width INTEGRATION CA')*

.... [_ 164.9ms.,. i:.... i.... :..... ]
/. i : :1 I Chl +width

: .... : .... :t'"_ s s.18ms Pass/Fail /o_j)-

i I K/d =(._8/g-_HOLD (B-D) *
[] _- • • : ".a'6" Measured _-_,3_-/_/ ms

2_, "r- : : .. l.... -"e._./_ ,,,J Required 25 ms ± I0%

a, _ _li ! : .?.. " P_ml f,_,so-

. " l'li....!....{'"
• " ,.... Measured /3 ms

.... [J: .... " .... : ...._: .... Required 9 ms to 15 ms• , . "" I: : : : Pass/Fail _A f..r
I" " " •

Ch2 ";_V _1 50ms Cnl x 2.1zv 3Mar2000 " '

CircleTest: LPT

METSATIAMSU-AI SystemP/N IS-1331720 ShopOrder:$_2Z3 7.-, sm: /O_

_st Syst_:.n_gin_r (7 7 Da_

Date Q_uality C_ol _ -:" " Date

I" I I

P,

-, - :" ;. .."r-" :q ,

V

v

A-56
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T'" "

- . . . -..... "" :--:: _'--'_-- ::-;- " _ "-" -'" TESTDATA SHEET 40 ..... "'"-"

: - ....... - : Iniegradon Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2) - -

Tek _:_'/1 kS/s 1 Acqs
I IT r,

.... ! .... ! .... ! .... ! .... i _..

• .

• .

2"_ _'"

elf

..- ,..

i ....

2 V Ch2 2 V

_._._ _L,_;_- "_,_

Tek_ lkS/s 2 Acqs

[]

2"*

_tIO

d-7-Z

] I
"1! .... ! .... ! .... ! ....

I"
r . .: .... " .... : ....

I. : : : :

I: """ : : :
b - " '

i: : : :
|. .

I!
I-
I"
li .... i .... i .... i,,,
50ms Chl % 2.12'

c#?

AE-26156/3C

6 Apr 99

.. . .-...- :

_! 13ms : _'. Isoms Channel _.09

Chl -Width Frequency: - • .

104.9ms INTEGRATION _ *:
/6"f4 ms

Chl +Width
37.11ms Required165ms ± 10%

,_/,_={az.,:-:_.
. z_.//_,'.HOLD (B-D)*

Me_.sured Z4,/(
Required 25 ms ± 10%
Pass/Fail /o/]j-/-

DUMP (D) *

Measured /3
Requ_i 9 ms to 15 ms
Pas_ai] ,_,4.ff

ms

I [T
.... ! .... ! .... ! .... ! ....

....

I:

• °

...

3 Mar 2000
12:59:42

i

--]--I
'!! .... '! .... ! .... ! .... "[6,:13ms " _

I: : : ! t@: 189ms
•li....!.... !....: .... Ch,-W,dth

.... _ 164.gins '

: : :l J Chl +Wldth

.... : .... : .... i]_ 1 38.12ms

• EJ'JZ _J

I- ..: .... :.....:.,.

,|. • . ,

I.
i, • • ,

"I:

50ms Chl "% 2.12 V
3 Mar 2000

Channel I0

Date

Date

Frequency:

57.2903GHz

_mGRAT_ON (X)*
Measured 16 _.7

Required 165 ms ± 10%
Pass/Fail /,4f f

HOLD (B-D)*
Measured Z_3". (2.. ms

Required 25 ms ± 10%
Pass/Fail _

DUMP (I:))
Measured 13

Requh'ed 9 ms to 15 ms
Pass/Fail P_.f.f

13:00:15

^/d

ms

Circle Test: _,_ -L:_',""

" _" . U v flA"}

/

Customer Repre, sentafivc Date

(Flight Hardware Only)

57.2903 GHz

i
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AE-26156/3C

6 Apr 99

- ,..?

Tek _ 1kS/s

• TEST DATA S_-'T 41 .... "--:" -. _--_ -:-:- --. " "-.--:--"" -- "...... I-L--_:-,.. . ,-....

" IntegrationTime (AnalogOutput)Verification(Paragraph3.2.4.3.6.2)" ""'--":':-: - "_'"

1 Acqs
I " iT C ] I

I....!....!....!....!'""_ li!....!:"! ....!...._:]3_m_ -_ channe_ Iz ....
.... ± ' I.... 4'._: l_s_ms '

_-,-.i.,.-i-,--!....!.._._-l.ji.....!....!.-..i..--_Oh1-Width Frequency: .. 573903 GHz
[ _'/,'-"_" , • , .'t _ .... _ 164.gms ' •

:I I: : :; ; II:: : : :I i INTBGP_'HON _ *
fi [....iF-l!....i....!...._11i....i....i....!IHII M=u_ed/6¢.-?ms

[ :I I: : : :_H: : : :I..._c_ ]Wlmd_h Required 165 ms:._%

[....!rli! ....!...._-lli....i....i....!i_ " - Pass/Fail /"_JA
--L_,...;I___:___ -_ _ II'._._.C__L._;-J_ .g #J,_=DT.#-_ ..
I_ ! i • : Jr_ ..a_.:/.,,_ HOLD (B-D)* _ .

[....'."V_'"i ...._ "__i ....i-ll R_u_iSms±io_

-d.!ii....
[....: . : : _ If: : : _ i....i DUMP(D)*

[....__!-."-I T_:-:.! ...._I M=,=d /-_ ms
[....i...,i....;....i....:[_" '_:1"2"_1 Required9 ms to15msLqtIJ 2 V Ch2 2 V M 50m

cQtt
JT-Z5

Pass/Fail P/0,Y.-._'.
3 Mar 2000

.3Z@.362 _J_'_,_n_. _/mc. c## . 13:00:48

--" -....... _,__'- 41 ,0_:_/
Tek_ IkS/s I Acqs "' " Channel___12

I [T ' ]----I
' .,......•............. Frequency: .57.3903GHz,.... A: 13ms : "

i: : : : @: 18gins

•I: .... : .... : .... : .... Oh1 -Width INTEGRATION(X)*

"l:'"""": .... : .... : I_" Required 165 ms _.+.10%
li i i il iChl+Width Pass/Fail /_/']J'..f"

-r .-:....:........il:l'3,.11m_
,_;O,.,-,_=ur_,.oL__-_).z_,/'1_"" :: - i: : • • I

,: i : : _ ,_._.//_Required25 ms _ 10%

t: ...: ....: .... ::..._ Pass/Fail /_,,_,.K.5-
I: " : "; "

|" " " i"

1: : : -"-"_'_ I Measured /'-Y ms

__ _. i-.. i ...._ Requ_r_ 9 tmto 15 ms
_-'"i ....i....] Pass/Fail /_,,,_.r'J"
|....

[]

2"*

cgfZ

• ' ' ' I .... i ,., , i , , • • i .... ' '

• .

f-.l-

M, . .

.... I .... ' .... ; .... i ....

2V ! Soms Oh1 % 2.12 V
3 Mar 2000
13:01:11

Ch2 2 _, " "i

s.z..4._._;.z..M,_,,,:/,_,._,,',_ _,q,'z.
CircleTest: Lp_" -.4-t

METSAT/AMSU-AI SystemP/N IS-1331720

Chl

ShopOrder.373237 S/N: /OB

QuNty C0_ _ - - ....." Date

;_ -_- ,u-- oo

CustomerRepresentative

(FlightHardwareOnly)

Date

V
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AE-26156/3C

6Apr 99

........-::::_.--""-" " - • " ..... TEST DATA SHEET 42 :- "'-"

-:.......Inte__rationTime fAnal.ogOutput)Verification:Paragraph3.2.4.3.6.2)

I [ , J I ...... ,,I .... "

..... • • •''''o .... . • •
, .... , .... , ' ' q! .... ' ' _.: 13ms i

: ]; , @: 159ms ChanneI

• • " " .... li " " " Oh1 -Width Frequency:
-- • • • _ 164.9ms

• _. . :, :: .- . . .. ;...
J.. 4oi ......

I ': " " • • • .4
• " " • ..4-I ...... o"

c_' f3 i I" • "...

:.

....,;....:....:. " ....I! " ""
|.

: • I"

•....t .... i .... i .... i....._ 4.I] i ; i . ..2v Ch2 z t i6m_ -'_z""" '_""

[]

2"_

c_ If

I [--I"
.... I .... I .... ! .... I '•''

,.,.2.........

Circle Test:

, ] _,
I• .,: .... : ..... ,...;:,..

I.
I"

P.F-

• . I. : .... ! .... :...

• . .I" " • .: .....

I .....

.... I:
t:
I"

• , ,ll.... | .... i .... _ ....
[ 50ms Chl X. 2.12V

METSATIAMSU-AI SystemP/N IS-1331720

"_- _.-- oo

Customer Representative
(Flight Hardware Only)

Chl +Width
37.13ms

-%... -.

13

INTEGRATION (X) *
Measured /(q" ?
Requh'ed 165 ms,+_.10%
Pass/Fail #/_$.-f...

'-......57.3903 GHz

D1.$

/:da.(-.,3-_ -: :
.z_./Z_.t HOLD (B-D)*

Measured _'_,/3 ms

Requ_ed 25 ms ± 10%
Pass/Fail P/_-f'-_.

3 Mar 2000
13:01:33

a.: 13ms :
• : 1sgms

Chl -Width
1G4.gms

Chl +Width
37.1ms

DUMP(D) *
Measured /3

Required 9 ms to 15ms
Pass/Fail P,_J'-,<"

Channel .__14

Frequency:

INTEGRATION (X)*
Measured 1_"_'-_

Required 165 ms ± 10%
_._Fait .____:_d_-.s"

ms

.57.3903GI-_

#d'Z- Oz t -_._ HOLD (B-D)*
Measured_'7- /
Required 25 ms __10%
Pass/Fail /a/%..f':

3 Mar 2000
13:02:00

_///:

DUMP (D) *
Measured /',_

Required 9 ms to 15 ms
P_ai_

n_

ShopOTder:ST_Z,_ 7 S/N:

• @
Date Quality Cgn_ol _ . .

3-3-oo
Date

Date

A-59







AEo2615613C

6 Apt 99

;4
[]

2"+

r-R_
JT JZ

" " " :'_,.':" '--.-".?---:,5+_---..:- ..... +. ..... _I)-ATA-SI::I_ET43. • /. ...... -_'-" .... "'"_-:--- -i. .... : +- -+.... ":
"-': "" + +":" " t,,mgrafion Time (Analog Output) Veri.fication(P+ag_-aph3J.4.3.6.2) .......

* ...

Tek _ i ks/s Acqs
I [T

.... ! .... ,+.... ! .... ! ....

..i. _ ..............

.', .i .... i .... i

2 V Ch2 2 V

v ._

, _ , , , . " Channel .... 15 --.

" "1!;.... : .... ".... : .... @_i_Ss "'' Frequency" =----- _-89GHz

""I'l'i""i .... !"',! .... tChl-Wldt. . ...._.... .
r+,_l_' " " • p-,.-,_ 164.9ms " l_l-+_rl<.._llu,'N tA)

115:.... :.... i.... il. U M_.+od /6¢.'t ms
II: : : : I U . Re,quired 165 ms -,- 10%
II .... I H Chl +Width ,_ __., _,___+-

"" l'liII.... i .... i .... il-_ 3"°'ms yas,_rml I--/+1J-'J
L__ _ Ho_(B-D)* +

.. _- .... i.... i..._ -'_o: < Req++d25ms_+Io%

:+" []" ""."" :.... i"" _'_'_ DUMP (D) *

!_ .... i._..\..._ mo_+d /J ms
"" _. " " " ."" " - .:" -"] Required 9 ms to 15 ms

.... •_.... ; .... t Pass/Fail. t°/q,-_"-5 " .
I_ SOms Chl "k 2.12V

3 Mar 2000

_' /+4" 13:02:20

Circle Test: _J+J LPT
v

MErSATIAMSU-AI System PIN IS-1331720

@
Customer Representative

(Flight Hardware Only)

Shop Order: 3 732o _ _/.._ S/N" /08

•

Date Quality Con_:ff"" _ " Date

.... + .... 2 : " "
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AE-26156/3C

6 Apr99

.... . . -. ..

; =,..

TEST DATA SHEET 49.....,..;" '"- " "" ; ." " " - " " ". "" ::...... -- .'"_'-:"..... "_" .... x-

• -" ReceiverInputSiN (Parag_'aph3.2.4.4.1): . , """ ....""":::="- : -: ::.. -.. - .- -. . _ .-.

' i ,,_ = i| l 111

PRT Temp Measured * Requirements ** PaLs/

=PLLO No. 1

PLLO No. 2

t

.... (°C)

:PLO No. I

f

PLO No. 2

_ Frequency

i

57290.334MID,

__.50kHz

57290.334 MI-Iz
:1:50kHz

.... Fail

* Attach spectrum_analyzer plots_
** = At 18°C
*** PRT not connected on S/N 105 and above.

Circle Test: _ LPT

METSAT/AMSU-A1 System P/N IS-1331720

•
Customer Rep[,esentative

(Flight Hardware Only)

Sh°p Order:'3_/_ __¢> °

Tes} Systems _ngineer

Date Quality Control

V

• A-68
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AE-26156t3C

6 Apr 99

....-r,-_<.,-: - -.TESTDATA SHEET 50 (SheetIof2)"-:--: .-'." ""

•"_" :"":...._".......-:Radiometer"Relative"NF_T Verification*(Paragraph3.2.4.4.2.2)'.,"" "-

I

Channels3,4,5,6,7,8,and 15.PLLO ,No.I(ChanneLs9 through14)

Channel Num_r>

NEAT (Average0f5 data)

Pass/Fail

NEAT (Specified)K.**

Channel Number>

NEAT (Averageof5data)

Pass/F_

IqF_T (Specified)K **

Channel Number>

NEAT (Average of 5 data)

Pass/Fail

NEAT (Specified) K **

Channel Number>

NEAT (Average of 5 data)

Pass/Fail " "

NEAT (Specified) K **

0.40

0.25

11

0,9.53

0.40

15

 gg3
0.50

4

0.25

0.25

12

0.60

5

D._Sfo

0.25

6

0.25

9 I0

"p Ss

0.25

13

0.80

0.40

14

1.20

* BaseLine data for acceptance tests. Use frst CPT or first LPT data along with specification value for pass/fail
criteria

** For reference only

", , "_,

._j :2?
.°

i

Circle Test: CFF LPT
m

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative
(Flight Hardware Only)

_, ¢5q_ '_3

Shop Order: 3 "Z"_.-_,'__ S/N: I _¢_

Test Systems Engineer -- •7A Date

A.69
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.. ... ...... TEST DATA SHEETS0 (Sheet 2of2) •:;

Radiome_r "Relative" I_T Verification* (Pa_.graph •3.2.4.4.2.2)

Ch_nel Number> "...... "

NEAT (Average of 5 dam)

Pass/Fail

INEAT (Specified) K **

Channel Number>

NEAT (Average of 5 data)

Pass/Fail

NEAT (Specified) K **

• .:'.. i ....

!

-_ ....... 9 • -

0.25

13

0.80

" "10

0.40

14

1.20

..... fi

0.40

-*- :- --

12

0.60

Baseline data for acceptance tests. Use first CPT or first LPT data along with specification value for pass/fail
criteria

For reference only _:

• • p

T

i ............

N"

CircleTcst: CPT LPT _ C)O. _

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order:

®
Customer Representative
(Flight Hardware Only)

\ \Te,st Systems En_ne4r /-_ ua I

' A-70
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AE-26151/5E
11 Feb 99

•.:.< TEST DATA SHEET 1 (Sheet_ofg) "_ _, ,
' ' 3.4.5:CE01/CE03 Test _e_ _- ,_sO_.gJt#/._/#q

:._"--: -- _. -_. c__r_/_pza _T,J " _ -" '"

TestSetupVe  ed:
. .. Signature ',c_._.'.. . / • ...... _.

3.4.5.3.1 Step 1: Test Equipment Log. - --- --:." .... " .; " "" -"-'-'_ =_"-
item " . Manufacturer . Modeg Aerojet

Pa_ No. Inventory No.

2. _9"_9,5-7 /

Calibration
Date

3.4.5.3.2:
Emissionswithinlimits?

Yes No

/

Emission Measurements, 20 kHz to 50 M
Power Line Band RequTred

/

J

-.

Step

4 +28V Main Bus "Narrow

•; 2BV;vl-,h_Bus_{n

7 ,+28V TelemetryBus Narrow

,--7--PBV Telemet_R,_ I_ltn N_OY!

7 +28V PLB Narrow

____V_tR P.tn .N3.,'rew

7 +10V InterlaceBus Narrow

See Figures 2 & 3

See Figures 2 & 3

See Figures2 & 3

Se__,t=i0ttms-2-&-,_P-

See Figures'2 & 3

o^^ _;,_,re_2_3-- e..

_e _fL.m_¢---_

Calibration
Due Date

//- ,ff'--fy

.,,--

Comments/
/ff_=/_ Observations _,/_,7t"

,_//,.y_ -. -_

/.,=-/-o_'/" a,f/_

_',_-,,_ _.!

,__'/j"#,_,_. _;

NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional comments

or obsewations , etc.) to this data sheet. Siclnatu_d_ate

Unit -.-_t_,Sd -,,_t'/ /'_/7_6-_ Engine en _, -/__ =Z_'._P<f'. "/

ShopOrder _'Z_'_/'_ Oper "5"d'@'_ CustomerRe)ktss_tative:_ @ ././-_'1_7 !

m ;i i ii ,

]3-4
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1. SCOPE

1.1 Scope. This specification establishes the requirements for the Comprehensive Performance Test (CPT) and Linlited

Performance Test (LPT) of the Advanced Microwave Sounding Unit-A1 (AMSU-A1), referred to herein as the unit. The unit

isdefined on Drawing 1331720.

1.2 Test procedure Sequence. The sequence in which the several phases of this test procedure shall take place is shown in

Figure 1, but the sequence can be in any order.

3.2 :

Deta_ed
Procedures

3.2.3
Test Preparation

Detailed

Perfoa'nance Tests

3.2..4.1
Grounding Test

3.2.4.2

Power System
Test

.._ 3.2.4.2.128V Main Load Bus Test

__ 3.2.4.2.2 ]28V Pulse Load Bus Test

3.2.4.2.3
--_ 28V Analog TM Bus Test I

._ 3.2.4.2.410V Interlace Bus Test

• f

f 3.2.4.3 |

Clock, Commands _--

and Data System Test /

.._ 3.2.4.3.2Clock Signals Test I

.__ 3.2.4.3.3 I

Command & Dig_aJ-BTelemeW Test I

._ 3.2.4.3.4Digital-A Data Output Verification

3.2.4.3.5 IAnalog TelemeW Test

3.2.4.3.6 [Test Point Verification

3.2.4.3.7 IGSE Mode Verification

3.2.4.4.1PLLO Frequency Measurements

3.2_4.4.2 I
Relative Radiometer
NEAT Measurements

__ 3.2.4.4

Radiometer
Functionai Test

__ 3.2.4.5

Channel
Identification Test

• Hgur¢ 1. Test l_occdurc Sequence

1
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2. APPLICABLE DOCUMENTS

,?,

2.1 Government documents. The following documents form a part of this specification to the extent specified. Unless

oth_ specified, the issue shown shah apply.

STANDARDS

M_ta_

MIL-STD-45662 Cab%ration Systems Requ_ements

OTHER DOCUMENTS

S_8_79 Performance Assurance Requirements for the
EOS/METSAT Integrated Programs Advanced

Microwave Sounding Unit-A (AMSU-A) (PAR)

-"S-480-80 performance and Operation Specification for the
EOS/METSAT Integrated Programs Advanced
Microwave Sounding Unit-A (AMSU-A) (POS)

IS-2617547 AMSU-A1 Unique Instrument Interface Specification (UIIS)

IS-3267415 ATN-KLM General Instrument Interface Specification (GIIS)

(Copies of government documents should be obtained as indicated in the Depamnent of Defense Index of Specification and

Standards.) ,."

2.2 Non-Government documents. The following documents form a part of_ specification to the extent specified herein.

Unless otherwise specified, the issue in effect on the date of testing shall apply.

2.2.1 Aerojet documents

SPECIFICATION

STANDARD

AE-26002/I

AE-26151/5

AE-26157

AE-26357

STD-2454

Test Procedure, Subsystem, Antenna Drive

for AMSU-AI

Test l_oced_e, EMI/EMR & EMC for the METSAT/METOP Advanced

Microwave Sounding Unit-A (AMSU-A)

Spedal Test Equipment (STE), Operationand
Maintenance Manual

Transportation Handling Procedure for the AMSU-A

System Integrated Program

Requkements for Electrostatic Discharge Control

3
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REPORT

Io3 3. Contaminalion Contxol Plan for the Advanced Microwave

Sounding Unit-A (AMSU-A)

DRAWINGS

1331720 Advanced Microwave Sounding Unit AI (AMSU-A1)

1335695 Special Test Equipment

1356655 Console Assembly, M_'TSAT and EOS STE

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

V

4
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3. REQ_

3.1 General test requirements

3.1.1 Equipment and testfaciUties. The tests described herein shall be performed at Aerojet under laboratory conditions
•in an EMI shielded chamber for the first and final CPT. Other tests need not be accomplished in the EMI shielded

chamber. The test equipment listed in Tabie I shall be used when performing the tests. If the specified equipment is not
available, the equipment substituted shall provide a measurement accuracy equal to or greater than that of the specified
equipment. The AMSU-A Special Test Equipment (S'I'E) shall be used for activation and control of the unit and

monitoring of its performance.

Table I. Equipment List

Item

1

2

3

4

5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

21

22

Qua_n.tity Item Description

1 Dynamic signal analyzer

1 Signal Generator

.1. IOscilloscope

2

1

1

1

1

1

9-pin breakout box

15-pin breakout box

25-pin breakout box

37-pin breakout box

Relay Board
• • "

Double Shielded Connector

I Ah. General Purpose Power Supply

Oscillosd<>pe

Power Supply

Mfg.
Hewlett-Packard

Model

3562A

Aerojet

-iewlett-Packard 3314A

Tektronix 2225A

Aerojet 2536-3743/SK1358702-1
2536-3744/SK1358703-1

Aerojet

Aerojet

Aerojet

Hewlett-Packard

Tektronix

Power Designs

WR19 Harmonic Mixer (40-60 GHz) Hewlett-Packard

Power Meter Anritsu

WR19 Feed Horn TRG

1 LN2 Container

1 Spectrum Analyzer ""

1 STE Computer ,
STE Interface Cable J1

23 1

1 STE Interface Cable J6

1 STE Interface Cable J7 , ..

24

25

26

27

28

29

30

Cole

Hewlett-Packard

Aerojet

Aerojet

STE Interface Cable J2 Aerojet ,.,
STE Interface Cable J3 AeroJe!,

STE Interface Cable J4 Aerojet

STE Interface Cable J5 Aerojet

Oscilloscope Camera

2336-3746/SK1358704-1

2536-3745ISK1358705-1

6114

;466A

3650-S

H P11970V

ML83A

V861

N03726-20

8566B

.

1336695

1335758-1

1335752-1

1335756-1

1335755-1

'1335753-1

Aerojet 133bitYl-1

Aerojet 1335757-1
Tektronix

Current Probe Tektronix

Plotter Hewlett-Packard

Frequency Counter Hewlett-Packard
FlukeMuitimeter (Digital volt-ohm meter)

AM503

7475A

5316A

77
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item
31

32

33

34

35

36

37

QuantiW"

1

1

2

Table I. Equipment List,

Item Description

Cold Target Stand A1-1

Cold Target Stand A1-2"

Cold Target Support
Sweeper1

1 Multiplier

1 Coupler/Detect0r

1 Spectrum Analyzer

Continued)

Mfg.
Aerojet

Aerojet

Aer0jet •

Hewlett-Packard

Model
T-1291001-3

T-129!001-2

T-1291000-1

83623A

Hewiett-Packard 183557N83558A

Hewlett-Packard 83557-60001

Hewlett-Packard 8563E

3.1.2 Required procedures and operations. The unit shall be subjected to the examinations and tests specified in 3.2.4
and Table H.

3.1.2.1 Lirnitedperformance test (LPT). The Limited Performance Test shall consist of the test procedures specified in the....
LPT columnofTableII. "

3.1.2.2 Comprehensive performance test (CPT). Three versions of the Comprehensive Performance Test are identified in
Table H. These are applicable for different test stages. The test procedures to be performed for each version are specified in
the 1st CPT, Sub CIrr, and Final CPT colunms of Table ]I. See 3.1.1 for required location of the first and the final CPT.

3.1.3 Inspection instructions. The following shall apply to all inspecti'ons performed under this specification.

a. Personnel familiarization: All personnel directly concerned with the conduct of the inspection shall become
familiar with the entire content of this document before beginning the tests. Each step, including all notes,
warnings, and cautions, sh_ll bei understood thoroughly before starling.

b° Referenced documents: Performance of the tests specified herein may require reference to the documents
listed in Section 2. It is recommended that the applicable issues of these documents be available at the time

and place of testing.

3.1.4 Test conditions. The following paragraphs shall apply to alltesting described in this document.

L1.4.1 Standard ambient conditions. Unless otherwise specified in a detailed method paragraph, all handling shall be
>erformed under the following laboratory ambient conditions.

a.

°.b.

i

C.

Handlinginaccordance with AE-26357

ContaminationcontrolinaccordancewithRepo_ 10353

Temperature: +23 _+iO°C

d. Pressure: 610 to 810 ton

e°

f.

Humidity: 50 _+.20% (no condensation)

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

\

•
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Paragraph Test De._.cription

3.2.4.1 I Grounding

3.2.4.2.1.1 +28 Main Load Bus (MLB) Tum-On Transient

3.2.4.2.1.2 +28 MLB Operating Power

3.2.4.2.1.3

3.2.4.2.1.4

3.2.4.2.2

3.2.4.2.2.8

Table I_. AMSU-AI Performance Tests
Ist

Instrument Feedback Test

Transient Susceptibility Test

+28 Pulse Load Bus (PLB) Peak Current

Instrument Feedback Test (PLB)

CPT

X

X

X

Note 8

X

Instrument Feedback Test

X

LPT

X

Note 2

Sub
CPT

X

Note 3

Final
CPT

X

X

X

Note4 X

Note 8

3.2.4.2.2.9 Transient Susceptibility Test X

3.2.4.2.3 +28 Analog Telemetry Bus (ATB) X X X

3.2.4.2.3.2 Instrument Feedback Test (ATB) Note 8
m ,j

3.2.4.2.3.3 Transient Susceptibility Test X

3.2.4.2.4 +10 V Interface Bus X X X

3.2.4.2.4.2 Note 8

Power Input Test for LPT

Clock Signals

Commands and Digit'aI-BTelemetry

DigitaI-A Data Output

3.2.4.2.5

X

X

X

X

X

X
Note 7

X

X

X X X

Note 5 Note 5 X

Note 6 Note 6
Analog Telemetry
Test Points

3.2.4.3.2

GSE Mode

X

X

X

• f

3.2.4.3.3

3.2.4.3.4

3.2.4.3.5

3.2.4.3.6

3.2.4.3.7

Title

X X

X X X X

3.2.4.4 Radiometer Functional

3.2.4.4.1 PLLO Frequency Measurement

3.2.4.4.2.2 Relative NEAT

3.2.4.5 Channel Identification Test

Notes:
1.
2.
3.
4.
5.
6.
7.
8.

X

Test Data Sheets for CPT/LPT located in Appendix A.

3.2.4.2.5 (Power input test for LPT).
At 28 V only....
3.2.4.2.2 except 3.2.4.2.2.6.
Only full scan.
STE only.
GSE mode test/verification is not required and is for engineering use onlY.

Instrument feedback test will be performed in the EMI/RFI chamber using EMI/RFI test procedure
AE-26151/5.

3.1.4.2 Test tolerances. Tbe tolerances allowed on test conditions are intended only to provide for accu_cy of such items as
instnLmentation and controls. Conditions shah be as close as possible to the nominal or center values spccLfied, and in no

instanceshall they exceedthe tolerancesspecified. Unlessotherwisespecified,the tolerancesshall be within ± 10%.

3.1.4.3 Read.out accuracy. Parameters are specified either as limits or as nominal values with plus'or-minus tolerances.
These limits and tolerances shall be regarded as'absolute, and the inaccuracies of measuring equipment shall not be
interpreted as part of measured values in such a way that out-of-limit measmements may appear in-limit.

7
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3.1.5

StandardSTD-2454.
Elsctrostatlc Slave Device (ESD) handling. All electronic hardware shall be handled in accordance with Aerojet -

3.2 Detailed Procedures

3.2.1 Responsibility for inspecffon.
Assurance.

All tests specified hereinshall be performed under the cognizanceof Aerojet Quality

V

3.2.2 Monitoring procedures for equfpment. Test equipment calibration schedules and procedur_'shaU comply with the

requirements of MH_STD-45662. Before performing examinations and tests in accordance with this procedure, all test
equipment to be used shall be verified as being within thek current calibration period. Calibration or alignment, necessary for
operation of the equipment within the requirements of this document, shall be performed when required.

32t.3 Test preparation

3.2.3.1 5TE connection. The power sources, signal sources, and loads are provided to the unit under test by the AMSU-A
Special Test Equipment (STE) (Drawing 1335695 or 1356655), in accordance with paragraph 5.2 of S-480-80. The STE is
automated test equipmeht controlled by a MicroVax computer. The unit shall be connected to the STE in accordance with
AE-26157 and the detailed test procedures in 3.2.4.

3.2.3.2 Signal sources. Signal sources required during the performance test but not provided by the STE are as follows:

a. ColdbackgroundatLN2 temperature atroom ambient.""

b. +28 ± 1 Vdc, 3 Amps.

3.2.3.3 Signal outputsl _ Signal outputs, e_xceptfor the test signals at J7, shall be monitored by the STE. The signal outputs
at J7 are shown in Figure 2.

V

3.2.3.4 Test software. AMSU-A1 bonded software shall be used to operate the STE. During initialization of the S'I'E, as
specified in AE-26157, the AI software shall be selected. The bonded software is being selected by the STE computer
automatically during initialization of the STE.

3:Z3.5 Initial turn-on. When called for in the individual test procedures, turn on the unit as follows:

1. Turn on the STE and initialize the STE as specified in AE-26157.

2. Connect breakout box to Jl on the STE +28 V power supply cable II.

.

-i
\

4.

ConnectDVM to Jl-I(+)andJI-3(RTN). r ...... ........... _ ........

VerifythattheSTE power supplyPOWER switchontheSTE +28 V power supplyisON and thepower

supplyisadjustedto+28 _-0.5Vdc.

.

6.

.

VerifythatthePWR and SW/TM switcheson theSTE power distribution unitareON.

Entertheserialnumber (decimalequivalentoftheidentificationnumberprovidedintheUHS) fortheunit

under testusingAE-26157, ffnecessary.VerifythattheMain Menu (AMSU-AI WHAT TYPE OF

TEST?.) is displayed on the STE CRT terminal display. _ -, - : .,.- -..

On the Main Menu, press the [2] MONITOR ONLY touch area (or type the number). The Monitor Only

Menu will be displayed, with Block Monitor Dam..Select options shown in the middle (window) area of the ' _ i
ScTecn ............ _.: .: . ,,_.. :.,.._

.................... -_........... ":........ :=--. ...... :._-=..
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5.0 * 0.2V

__L

T
5.0 + 0.2V

_L_

L
r

L
r

i 10 ms

J
k-
I
I
I

T
-4.5 = 0.2V"

(-4.5= 3.0V for S/N 103)

1

=A+B

L
'1

Integrate/Hold Pulse

I==35 ms

Dump Pulse

_10 ms @

Integrate/Hold

I

,. • -0 '
•. 25_ms

I I I

NOTE: Timing Tolerances are =10%.

,

.

10.

Figure 2. Signal Output at J7

On the Monitor Only Menu, press [14] COMMANDS. The Commands Menu will be displayed in the

window area.

On the Commands Menu, press [9] MODULE POWER --- CONNECT. Wait at least 18 seconds for

command execution. This applies power to the unit.

Execute commands as necessary to obtain the following configuration:

COMMANDS 1

[9] MODULE POWER = cONNECT ANTn_NA IN COLD CAL POS = NO [15]

[10] SURVTVAL HTR PWR = OFF ANTENNA IN NADIR POS= NO [16]

[11] MODULE TOTALLY OFF = ON ANTENNA FULL SCAN MODE = YES [17]

[12] SCANNER AI-I POWER = ON PLL POWER = PLLO#I [18]

[13] SCANNER AI-2 POWER = OH COLD _ POSITION MSB = ZERO [19]

[14) ANTENNA t_RM CAL POS = NO COLD CAL POSITION LSB = ZERO [20]

POWER [4] ON

_-/ 1 I. Wait at least 18 seconds and observe the commands are acknowledged by STE.

" .-_.. __L-._._ .................. ":L "........................... _ ....... -- .............. ::: ...............................................................

• 9._
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12. Verify that the STE power supply is adjusted to +28 _-*0.5Vdc (see steps 2 through 4).

13. Ve_." that all breakout box switches are in the closed position.

14. According to the individual test. procedures, execute commands as necessary to obtain the required

commands configuration. Several commands can be executed at the same time.

3.2.3.6 Turn-offmethods. The unit can be turned offimmediatelyby pressing [9] MODULE POWER = DISCONNECT on

the Commands Menu. For a phased shutdown, press [I1] MODULE TOTALLY OFiS.= OFF on the Commands Menu or
press POWER [4] OFF on any display. When connecting breakout boxes to the unit or STE connectors, verify that the unit
power is off and the STE +28 V power supply is manually turned off.

NOTE

If power of the unit is turned off by command [9] MODULE POWER =
DISCONNECT or the STE program is interrupted, then perform a
phased shutdown after turn-on before starting next step.

3.2.4 DetaiIedperfo_e tests. The comprehensive performance tests for the AMSU-AI system are to be carried out on
the fully assembled and operational unit. The tests to be performed are as follows:

a°

b.

Grounding/Isolation system test.

Power system test.
F • •

e. Clock commands and data system test.

d.

e.

Radiometer functional fesr "

Transient susceptibility test.

f. Instrument feedbacktest.

_.2.4.1 Grounding test. This test provides the verification of the unit grounding requirements of GIIS IS-3267415
'aragraph 3.1.1 and UIIS IS-2617547 paragraph 3.1.1.

. Connect breakout boxes to each of the spacecraft interface connectors J1 through J7 as shown in Figure 3.

Verify that all connectors are protected with connector savers.

. Measure and record continuity or isolation between the points shown on Test Data Sheet (TDS) 1.

V

0 .....
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Mu_meter

T
25 Pin Breakout

Box

9 PinBoxBreak°ut

25 PinBreakout

Box

15 Pin Breakout
Box

cP

37 Pin Breakout
Box

J1

J2

J4

J5

J6

J7

* Connector Saver

AMSU-A1

INSTRUMENT

Figure 3. Grounding Test Setup

3.2.4.2 Power system, transient susceptibffily, power q..uality, and instrument feedback tests. The purpose of these tests is

to verify power system compliance in regard to:

a. Turn-On transients

b. Operating power

c. Transient susceptibility

d. Current ripple

The following DC voltage lines will be tested for the above parameters:

a. +28 V Main Load Bus (parameters a, b, c, d)

b. +28 V Pulse Load Bus (parameters a, b, c, d)

Co

d.

+28 V Analog Telemetry Bus (parameters b, c, d)

+10 V Interface Bus (parameters b, d)
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3.2.4.2.1

3.2.4.2.1.1
follows:

1.

+28 V main load bus test

+28 V ft_LB during turn on transient. The +28 V MLB (at 28.56 Vdc) during turn on, shall be verified as

Configure the unit and test equipment as shown in Figure 4. Obtain DSA trigger from J4-14. Verify that
switches 1, 2, !4 and 15 of the breakoutbox are in the OPEN position. Disconnect +28 Vdc external power
supply output at J1 and adjust the power supply to read 28.56 _ 0.05 Vdc on voltmeter. Re-connect the
power supply output (J1) as shown in Figure 4.

2. Configure the Dynamic Signal Analyzer (DSA) as follows:

Select MEAS MODE

Select T/me Capture
Select Capture Select
Select Capture Length; Enter 300.0; Select msec

Select FREQ

Select E SMPL Off
Select Freq Span; Enter 25; Select kHz

Select SELECT MEAS

Select Power Spec
Select CHI Active

Select WINDOW
Select Harm

Select SOURCE

Select Source Off
Select AVG

Select Avg Off """ •
Select Tim Av Off "

Select RANGE

Select Chart 1 Range; Enter I; Select V

NOTE

Select INPUT COUPLE
Select CHI DC
Select CHI Ground

Select INPUT TRIG

Select Trig Level; Enter 100; Select mV
Select Arm A U

Select Ext"Select (-) Slope
Select TRIG DELAY

Enter O; Select pSec
Select COORD

Select Real
_eiect VIEW INPUT

Select Time Buff
Select SCALE

Select X Fixd Scale: Enter 0.0, 300; Select msec
Select Y Fixd Scale; Enter 0,80; Select rnV

Select UNITS

Select Hz (see)

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 currentmeter
and DSA.

.

a) Select 1.0 AJ10mV per div. on the current amplifier.

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

c) Adjust the "y" axis voltage range to _+4mV.

d) Place the DSA in "Free Run" Trigger and depress "Start Capture" on the DSA.

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

0 Position the current probe to its original location in accordance with Figure 4, and return the DSA to
"Exff trigger.

/

Turn the unit ON by selecting [9] MODULE POWER; set up the oper_ng modes as defined in paragraph
3.2.3_5 (reference the command screen parameters below). If neck, adjust the external power supply
for 28 Vdc.

.... . ............................. =_;: ...... :.......... :.......

12
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Figure 4. +28 V Main Load Bus Verification Setup
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[9] MODULE POWER s

[10] s'vttvxvAr_h-m'_ =

[11] MODU'tm_X_AY.£¥OFF =

[12] SCANNERAI-I POWER =

[13] SCANNERAI-2 POWER =

[14] _"r_ tO,tt_PAL i'OS=

POWER [t] ON

COMMANDS

cONNECT ANTENNA IN COLD CAL POS = NO [15]

OFF ANTENNA IN NADIR POS= NO [16]

ON ANTENNA FULL SCAN MODE = YES [17]

ON PLL POWER = PLLO#I [18]

ON COLD CAL POSITION MSB = ZERO [19]

NO" " COLD CAL POSITION LSB = ZERO [20]

.

.

.

7.

8.

.

I0.

II.

12.

13.

14.

Turn the unit OFF by executing command [9] MODULE POWER. Cord'mn the command has been
executed on the STE display.

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

On theSTE computer,select[9]MODULE POWER andobtainarecordofthe+28 MLB Turn-Oncurrent
waveform. On theSTE computer,select[9]MODULE POWER toturntheinstrument'spower OFF.

Adjust..the display time base and voltage sensitivity to allow for adequate current and pulse duration
measurements (refer to Figure 5 or Figure 6 for an example of per division values). Plot the obtained
waveform and attach a hard copy of the scan to TDS 2.

Measure the Turn-On time to reach steady state current; record this value on TDS 2.

Compute the peak current as follows:
Measure the maximum Y value by the current/div as selected on the current amplifier. As an

example, ff the current amplifier is set up to display 1.0 A/10 mV per division, and the maximum
• Y value= 46.8mY:

46.8mV x(I.0A/10 mV) = 4.68amps

V

RecordthisvalueonTDS 2.

The 1" derivative of th6 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 ................................ 35.29 mV

Change in time (microseconds) ............ 31.25 las
Current/allyon current amplifier ......... 1000 mA/10 mV .....

35.29 mV x (1000 mA/10 mV)/31.25 tts= 112.9 mA/las

RecordthecomputedvalueonTDS 2.

Withthemultimeter,adjusttheexternalpowersupplyto27.44_4-0.05Vdc asmeasuredbetweenJl-1(high)

andJI-3(low).

Repeat steps 3 through 10.

With the multimeter, adjust the external power supply to 28.00 _+0.05Vdc as measured between Jl-1 (high)

and J1-3 0ow). ,V._J

Repeat steps 3 through 10. ......

14
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Figure 6. +28 V Main Bus Load Peak Power for METSAT (S/N 105 and up)
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22.
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+28 VMLB operat_gpower, bieasu_e thesteadystatecurrent,voltage, and power asfollows:
.?

Configure the unit and test equipment asshown in Figure 4. Verify that switches1, 2, 14 and 15 of the
breakout box are in the OPEN position.

Turn off power supplies. Insert current meter in positive lead of external power supply, m power supplies
on. Place the unit in operating condition as described in 3.2.4.2.1.1, step 3. While monitoring voltmeter

No. 1, adjust the external power supply to 27.0 - 0.1 volts (see Figure 4). Record the voltage displayed on
voltmeterNo. 1onTDS 3 (MLB voltageat27Vdc).

Record the operating current on TD$ 3.

Compute the operating power (in watts) as explained on TDS 3.

Execute command [18] PLL POWER to change from PLLO#1 to PLLO#2.
stabilize for a minimum of two minutes.

Allow the instrument to

Record the operating current on TDS 3.

Compute the operating power (in watts) as explained on TDS 3.

Execute command [18] PLL POWER to change from PLLO#2 to PLLO#1.

stabilize for a minimum of two minutes. • ,,

Adjust the external power supply to 28.0 :e 0.1 Vdc and record voltage on TDS 3.

Allow the insmunent to

Record the operatingctm'ent on TDS 3.

Compute the olaerating power (in watts)

Execute command [18] PLL POWER

stabilize for a mi.'nimumof two minutes.

Record die operating current on TDS 3.

as explained on TDS 3.

to change from PLLO#1 to PLLO#2. Allow the instrument to

Compute the operatingpower (in watts) asexplained on TDS 3.

Execute command [18] PLL POWER to change from PLLO#2 to PLLO#1.

stabilize for a minimum of two minutes.

Adjust the external power supply to 29.0 + 0.1 Vdc and record voltage on TDS 3.

Record the operating current on TD$ 3.

Compute the operating power (in watts) as explained on TDS 3.

Execute command [18] PLL POWER to change from PLLO#1 to PLLOg2.

•stabilize for a minimum of two minutes.

Allow the instrument to

Allow the instrument to

Record the operating current on TDS 3.

Compute the operating power (in watts) as explained on TDS 3.

Execute command [18] PLL POWER to change from PLLO#2 to PLLO#1. Allow the instrument to

stabilizeforaminimum oftwominutes... - -_...............=-: -=:=--=:-"-.......:,= :..--
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24.

Adj.ust the external power supply to 28.0 ± 0.5 Vdc.

Turn the unit off by executing [9] MODULE POWER = DISCONNECT.

3.2.4.2.1.3 InsWamentfeedback test. Instnunent feedback test will be performed in the EMFRFI chamber using EMI/RH
test procedure AE-26151/5.

3.2.4.2.1.4 Transient susceptibility and power qual_ tests. The power tests that follow will demonstrate the AMSU-AI
instrument will operate within specified parameters when the transients (low and high frequency) are applied directly to the
power lines.

3.2.4.2.1.4.1 Equipment setup. Set up the test equipment and connect to the instrument as shown in Figure 7.

3.2.4.2.1.4.2 Low frequency load induced Iransients. The AMSU instrument shall be capable of normal operation before
and after positive and negative transients are injected into the power line at the amplitude and duration specified in Figure 8.
Perform the Low Frequency Load Induced Transients test as follows:

I. With the exception of the external power supply, turn ON all the test equipment.

2. Place the signal generator in ARB 0 mode. With the external power supply OFF, while monitoring the
oscilloscope, adjust the amplitude and frequency output of the signal generator to attain the signal characteristics

as shown in Figure 8. ,, ,

3. Remove the signal generator output connection from the power supply. While monitoring the external power
supply dc voltage with the meter, turn the external power supply ON.

4. Turn the instrument ON anc_'I_laeethe instrument in the modes congruent with paragraph 3.2.3_5.

5. Acquire one Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. Attach
printouts to TDS 51.

6. Connect the signal generator to the external power supply. Wait for the instnnnent to complete three scans.
Remove the signal generator output from the power supply.

7. Acquire one Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. Attach
printouts to TDS 51.

8. Record any deviations in the functional performance of the AMSU instrument on TD$ 51.

V
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3.2.4.2.1.4.3 High frequency load induced tran_nts. The AMSU instrument shall be capable of normal operation before
and after positive and negative transients are injected into the power line. The interfering frequencies are simulated by using
the 1riangularwave output of the signal generator. There are three signals to be sequentially injected; the frequencies and
amplitudes as produced by the signal generator and measured by the oscilloscope are:

_mpli_de
1.43 200 mVpp
2.86 ........................... ....... 1.00 Vpp
6.67 .................................. 1___0Vpp

Tolerance on the above values is "10%.

Perform High Frequency Load Induced Transients as follows:

1. With the exception of the external power supply, turn ON all the test equipment.

2. With the external power supply OFF, while monitoring the oscilloscope, adjust the amplitude and frequency

output of the signal generator output as follows:

amplitude ...................... 200 mVpp
offset ............................. 0.000 V

frequency ..................... 1.430 Hz

3. Remove the signal generator output connection from the power supply. While monitoring the external power

• supply dc voltage with the meter, turn the external power supply ON.

4. Turn the instrument ON and place the instrument in the modes congruent with paragraph 3.2.3.5.

5. Acquire one Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22.

6. Connect the signal generator to the external power supply. Wait for the instrument to complete three scans.
Remove the signal generator output from the power supply.

7. Acquire one Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru22.
..

8. Repeat steps 2-4 and 6-7 for 2.86 Hz and 1.0 Vpp.

9. Repeat steps 2-4 and 6-7 for6.67 Hzand 1.SVpp.

10. Record any deviations in the functional performance of the ANISU i_t_ent, on TDS 51.

3.2.4.2.2 +28 V pulse load bus test

3.2.4.2.2.1 PLB during thefirst two seconds. The PLB operation, during the first two seconds, shall be verified as follows:

1. Configure the unit and test equipment as indicated in Figure 9. Obtain DSA trigger from J2-7. Verify that
switches 5, 6, 18 and 19 of the breakout box are in the OPEN position.

2. Disconnect +28 Vdc external power supply output and adjust the power supply to read 28.00 -+0.05 Vdc by

using DVM. Re-connect power supply output as shown in Figure 9.
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3. . Configure the dynamic signal analyzer as follows:

Select MEAS MODE

Select Time Capture
Select Capture Select
Select Capture Length',Enter I;Select Record

Select FREQ
Select Freq Span; Enter 100, 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 Hwm

Select SOURCE

Select Source Off
Select AVG .

Select Avg Off
Select Tim Av Off

Select RANGE

SelectAut I Rng up

Select INPUT COUPLE
Select CH] DC.
Select CH1 Ground

Select INPUT TRIG

Select Trig Level; Enter 1.5; Select v
Select Arm A U
Select Ext

Select Slope -
Select TRIG DELAY

Enter 0.0; Select Sec
Select COORD

Select Real
Select VIEW I_UT

Select Twu_Buff
Select SCALE

Select X Fixd Scale: Enter 0.0, 8.0; Select Sec
Select Y Fixd Scale; Enter -IO.O,70.0; Select mV

Select UNITS
Select Hz (sec)

qe

a)

b)

NOTE

Priorto collectingany current data, the currentmeter andDSA have tobe "zeroed
out"; zero current _eference has to be established on the DSA. Follow this interim

procedure to zero reference the current meter and DSA.

Select 200 mA/10mV per div. on the current amplifier.

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

c) Adjust the "y" axis voltage range to +4 m.V.

d) Place the DSA in 'Tree Run, Trigger and depress "Start Capture" on the DSA.

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

f) Position the current probe to its original location in accordance with Figure 9, and return the DSA to "Ext"

trigger.

The instrument is now ready to capture and plot 8 seconds of data.
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. Adjust external power supply for +28 Vdc. Turn the unit ON by selecting [9] MODULE POWER, set up
the 9Perafing modes as defined in paragraph3.2.3.5 (reference the command screen parameters below). If
nee_.'ssary,re-adjust the external power supply for 28 Vdc.

V

COHMANDS

[9] MODULE POWER = CONNECT ' ANTEnnA IN COLD CAL POS = NO [15]

-[10] SURV'/VAL HTR P_= OFF ANTENNA IN NADIR POS= NO [16]

[111 MODULE TOTALLY OFF = ON ANTENNA FULl; SCAN MODE = YES [17]

[12] SCANNER AI-I POWER = ON PLL POWER = PLLO#I [18]

[13] SCANNER AI-2 POWER = ON COLD CAL POSITION MSB = ZERO [19]

[14] ANTENNA _ARM CAL POS = NO COLD CAL POSITION LSB = ZERO [20]

POWER [4] ON

.

6.

.

3.2.4.2.2.2

1.

2.

3.

.

3.2.4.2.2.3

Start the DSA signal capture by depressing "Start Capture".

Obtain the first 2 second PLB current waveform by selecting 0 to 2 seconds time span. Refer to Figure 10 for
a typical waveform. Turn OFF the "X" cursor if it is ON. Turn the "X" cursor ON. The cursor will appear at
the highest peak. Ensure this value is less than or equal to 1.3 amps. Record value on TDS 4.

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 =
276 mV: ,, •

60 mV x (200 mA/10 mV) = 1200 mA = 1.20 amps

PLB measured from 2 to 4 sfconds. The PLB operation, from 2 to 4 seconds, shall be verified as follows:

Reset the dynamic analyzer in accordance with 3.2.4.2.2.1(2).

PLB

Change the PRE-TRIGGER DELAY setting of the dynamic signal analyzer to 1.9 seconds.

Obtain a hard copy of the signal displayed on the dynamic signal analyzer (refer to Figure 10 for typical
wave form).

From the hard copy obtained in step 3, calculate the peak current. Record the peak current and bus current
values during the integrate/hold, dump (I/H, D) time period (refer to Figure 10) on TDS 4.

measured from 4 to 6 seconds. The PLB operation, from 4 to 6 seconds, shall be verified as follows:

Reset the dynamic analyzer in accordance with 3.2.4.2.2.1(2) .....

.

3.

Change the PRE-TRIGGER DELAY setting of the dynamic signal analyzer to 3.9 seconds.

Obtain a hard copy of the signal displayed on the dynamic signal anaJyzer (refer to Figure 10 for typical
waveform).

. From the hard copy obtained in step 3, calculate the peak current. Record the peak current and bus current
values during the integrate/hold, dump (I/I-I,D) time period (refer to Figure 10) on TDS 4.

V
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3.2.4.2.2.4

I.

2.

PLB measured from 6 to 8 seconds. The PLB shall be measured as follows:

Reset the dynamic analyzer in accordance with 3.2.4.2.2.1(2). --

Change fl_ePRE-TRIGGER DELAY seRing of _e dynamic signal analyzer to 5.9 seconds.

3. Obtain a hard copy of the signal displayed on the dynamic signal .analYzer..........

. From the hard copy obtained in step 3, calculate the peak current. Record the peak current and bus current
values during the integrate/hold, dump (I/H, D) time period (refer to Figure 10) on TDS 4.

3.2.4.2.2.5 Eight second integrated current measurement. To observe the PLB integrated (8 see.) current waveform on the
dynamic signal analyzer, configure the dynamic signal analyzer as follows:

Select SCALE

Select X Fixd Scale; Enter 0.0, 8; Select Sec
Select Y Fxd Scale; Enter-10, 70; Select mV

Select VIEW INPUT

Select Time Record: Note - the display heading changes to read "Cap Tim Rec"
Select MATH

Select Next

Select Intgrt:

Note - the display changes to present an integrated value of the current waveform.
Select X (cursor)

Move the X marker to the maximum right of the display. The Y value is indicative of the integrated current
value over th¢ entire 8 s_co_d period (in amp-see).

Multiply the maximum Y value by the current/div as selected on the currentamplifier, then divide by 8 seconds to
acquire the average current 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-sec:

[32.4mV-secx (200mA/10 mV)]/8sec- 81 mA

Enter the calculated integrated value on TDS 4.

_4.2.2.6 PLB turn-on transient

I°

2.

Configure the unit and test equipment as shown in Figure 9. Obtain DSA trigger from J4-14. Verify that

switches5,6,18 and 19ofthebreakoutboxareintheOPEN pos!ti0n.--.ii,i i ir " "_-_--_------....

ConfiguretheDynamic SignalAnalyzer(DSA) asfollows:

V

V
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Select MEAS MODE

•, • "Select Tune Capture
" Select Capture Select

Select Capture Length; Enter 500.0; Select msec
Select FREQ

Select Freq Span; Enter 20; Select kHz
Select E SMPL Off
Select Tune Length; Enter 32.0;
Sdect msec

Select SELECT MEAS

Select Power Spec
Select CH1 Active

Select WINDOW

Sdect Harm
Select SOURCE

Select Source Off
Select AVG

" SelectAvg Off
Select Tun Av Off

Select RANGE

Select Chart I Range; Enter 1; Select V

Select INPUT COUPLE
Select CHI DC
Select CH1 Ground

Select INPUT TRIG

Select Trig Level; Enter I; Select V
Select Arm AU
Select F.xtenal

Select F_; Select Slope(-)
Select TRIG DELAY

Enter 0; Select IJSec
Select COORD

Select Real
Select VIEW INPUT

Sdect Tune Buff
Select SCALE

Select X Fixd Scale: Enter 0.0, 25
Select msec

Select Y Fixd Scale; Enter -10, 470
Select mV

Select UNITS

Select Hz (see)

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) Select 200 mA/10mV per div. on the current amplifier.

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

c) Adjust the "y" axis voltage range to __4mV.

d) Place the DSA in 'Tree Run" Trigger and depress "Start Capture" on the DSA.

e) With the "capture in process", adjust the "output DC level" control on the current amplifier to
indicate zero currenton the DSA-

f) 1'ositionthec_rentprobeto its0ri_._a10=tioninaocord_ withragure9,andret_ theDSAto
°'Ext"trigger.

27
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. Adjust external power supply for +28 Vdc. Turn the unit ON by selecting [9] MODULE POWER; set up
the ol_rating modes as defined in paragraph 3.2.3.5 (reference the command screen parameters below). If
hecess.ai'y, re-adjust the external power supply for 28 Vdc.

[9] MODULE POWER = CONNECT

[10] SUR'v'TVAL HTR PWR = " OFF

[11] MODULE TOTALLY OFF = ON

[12] SCANNER AI-I POWER = ON

[13] SCANNER AI-2 POWER = ON

[14] ANTENNA gARM CAL P0S = NO

_w_ [4] ON

ANTENNA IN COLD CAL POS = NO [15]

• _'_Dep. IN z,,p.D:me0s= Mo [16]

"ANTENNA FULL SCAN MODE = YES [17]

PLL POWER = PLLO#I [18]

COLD CAL POSITION MSB = ZERO [19]

COLD CAL POSITION LSB = ZERO [20]

.

.

.

.

8.

.

\

I0.

Turn the unit OFF by executing command [9] MODULE POWER. Confirm the command has been
executed on the STE display.

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

On the STE computer, select [9] MODULE POWER and obtain a record of the +28 PLB Turn on current
waveform. On the STE computer, select [9] MODULE POWER to turn the insu'mnent's power OFF.
Adjust the display time base and voltage sensitivity to allow for adequate current and pulse duration
measurements. Plot the obtained waveform and attach e hard copy of the scan to TDS 4. Refer to Figure

11 for an example of the expected waveform.

Measure the Turn-On pulse width; record this value on TDS 4.

Compute the peak curre;t as'follows:

Measure the maximum Y value by the cun'ent/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 = 276 mV:

V

276 mV x (200 mA/10 mV) = 5520 mA = 5.52 amps

Record this value on TDS 4.

The 1" derivative of the current waveform must be calculated. Compute the cO/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 the 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 ................................ 144 mV

Change in time (microseconds) ............ 19.5 ps
Current/div on current amplifier ......... 200 mA/10 mV

144 mV x (200 mA/10 mV)/19.5 ps = 147.7 mA/gs

Record the computed value on TDS 4.
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3.2_4.2.2.7

1.

2.

3.

4.

PLB currentinwarm cal,coldcaland Nadirmode

Pl_'e instrument in Warm Ca] mode.

Measure and record PLB steady state currenton TDS 4 with a multimeter in the Current mode.

Repeat step2 after placinginstrument in Cold C.ai mode.

Repeat step 2 after placing instrument in Nadir mode.

..

5. Repeat step 2 after placing instrument in Warm Calm mode and commanding both motors off,

6. After stabilizing for a minimum of 20 scans, acquire one Full Scan mode printout, and attach it to TDS 4.

3.2,4.2.2.8 Instrument feedback test (PLB). Instrument feedback test will be performed in the EhEL/RH chamber using
EbfI/RH test procedure AE-26151/5.

3.2.4.2.2.9 Transient susceptib_ and power quality tests. The tests that follow will demonstrate the AMSU-A1
instrument will operat6 within specified parameters when the transients (low and high frequency) are applied directly to the
power lines.

3.2A.2.2.9.1 Equipment setup. Set up the test equipment and connect to the instrument as shown in Figure 12.

3.2A.2.2.9.2 Low frequency load induced transients. The AMSTJL,_trumentshall be capable of normal operation before
and after positive and negative transients are injected into the Pulse Load Bus power line at the amplitude and duration
specified in Figure 13. Perform the Low Frequency Load Induced Transients as follows:

.

2.

Withtheexceptionoftheexternalpowersupply,turnON allthetestequipment.

Place the signal generator in ARB 1 mode. With the external power supply OFF, while monitoring the
oscilloscope, adjust the amplitude and frequency output of the signal generator to attain the signal characteristics

as shown in Figure 13.

3. Remove the signal generator output connection from the power supply. While monitoring the external power
supply dc voltage with the meter, turn the external power supply ON.

4. Turn the instrument ON and place the insmanent in the modes congruent with paragraph 3_..3.5.

5. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. Attach
printouts to TDS 51.

6. Connect the signal generator to the external power supply. Wait for the instrument to complete three (3) scans.

Remove the signal generator output fi_omthe power supply.

7. Acquire one (1) Full Scan Mode printout; verify thepriutoui meets the requirements of TDS 19 thru 22. Attach

printouts to TDS 51. . , ..

8. Record any deviations in the functional performance of the AMSU instrument on TDS 51.

V
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3.2.4.2.2.9.3 High frequency load induced transients. The AMSU instrument shall be capable of normal operation before
and after positive and negative transients are injected into the power line. The interfering frequencies are simulated by using
the triangular wave output of the signal generator. There are three signals to be sequentially injected; the frequencies and
amplitudes as produced by the signal generator and measured by the oscilloscope are:

Frequency(I'Iz) Amplitude
' _" '1.43 ............... ._. ............... 200 mVpp

'2.86 ............... _. ................ 1.00 Vpp

6.67 .................................. 1.50 Vpp

Tolerance on the above values is +10%.

Perform the High F_equency Load Induced Transients as follows:

V

;!
t

.

2.

With the exception of the external power supply, tufa ON all the test equipment.

With the external power supply OlaF, wkile monitoring the oscilloscope, adjust the amplitude and frequency

output of the signal generator output as follows: .

amplitude ..................... 200 mVpp
offset ............................ 0.000 V

frequency .................... 1.430 Hz

.

4,

Remove the signal generator output connection from the power supply. While monitoring the external power
supply dc voltage with the meter, turn the external power supply ON.

Turn the instrument ON and place the instrument in the modes congruent with paragraph 3.2.3.5.

5. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22.

.

7.

8.

9.

Connect the signal generator to the external power supply. Wait for the insmmaent to complete three (3) scans.
Remove the signal generator output from the power supply.

Acquire one (1) Fu.ll Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22.

Repeat steps 2-4 and 6-7 for 2.86 Hz and 1.0 Vpp.

Repeat steps 2-4 and 6-7 for 6.67 Hz and 1.5 Vpp.
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10. Record any deviations in the functional performance of the AMSU instnm_ent on TDS 51.

3.2.4.2.3 Analog telemetry bus

3.2.4.2.3.1 Operating power measurements. Tl_e purpose of this test is to calculate the operating power of the Analog
Telemetry Bus from measurements taken of the bus voltage and current.

1. Configure the instrument as shown in Figure 14.

2. Turn the instrument ON and place the instrument in the modes congruent with paragraph 3.2.3.5.

3. Measure the bus current and record on TDS 5.

4. From the measurements recorded on TDS 5, calculate the operating power for the telemetry bus and record

on TDS 5.

3.2.4.2.3.2 Instrument feedback test (ATB). Instrument feedback test will be performed in the EMI/RFI chamber using

EMI/RFI test procedure AE-26151/5.

3.2.4.2.3.3 Transient susceptibility muipower quality tests (ATB). The tests that follow will demonstrate the AMSU-A1
instrument will operate within specified parameters when the transients (low and high frequency) are applied directly to the

power lines.
f•

3.2.4.2.3.3.1 Equipment setup. Set up the test equipment and connect to the instrument as shown in Figure 15 (exceptions:
remove the current probe and amplifier, connect the oscilloscope to monitor output of the signal generator).

3.2.4.2.3.3.2 Low frequency Ioad'indaced transients. The AMSU instrument shall be capable of normal operation before
and after positive and negative tr_sients are injected into the power line at the ampfitude and duration specified in Figure 16.

Perform the Low Frequency Load Induced Transients as follows:

1. With the exception of the external power supply, turn ON all the test equipment.

2. Place the signal generator in ARB 0 mode. With the external power supply OFF, while monitoring the
oscilloscope, adjust the amplitude and flequency output of the signal generator to attain the signal characteristics
as shown inFigure 16. "

3. Remove the signal generator output connection from the power supply. While monitoring, the external power

supply dc voltage with the meter, turnthe external power supply ON.

4. Turn the insu'ument ON and place the instrument in the modes congruent with paragraph 3.2.3.5.
• ,_

5. Acquire one (1) Full Scan Mode printout; verify=the printout meets the requirements of TDS 19 thru 22. Attach

• printouts to TDS 51.

6. Connect the signal generator to the external power supply. Wait for the instrument to complete three (3) scans.
Remove the signal generator output fIom the power supply.

7. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22. Attach

printouts to TDS 51.

8. Record any deviations in the functional performance of the AMSU instrument on TDS 51.
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3.2.4.2.3.3.3 High frequency load induced transients. The AMSU'i_strumeut shall be capable of normal operation before
md after positive and negative transients are injected into the power line. The interfering frequencies are simulated by using
he triangular wave output of the signal generator. There are three signals to be sequentially injected; the frequencies and
tmplitudes as produced by the signal generator and measured by the oscilloscope are:

Freouencv (Hz) Amplitude
1.43 .................................. 200 mVpp
2.86 .................................. 1.00 Vpp
6.67 .................................. 1-50 Vpp

Tolerance on above values is +_10%.

Perform the High Frequency Load Induced Transients as follows:

I. With the exception of the external power supply, turn ON all the test equipment.

2. With theexternalpower supplyOFF, whilemonitoringtheoscilloscope,adjusttheamplitudeand frequency

outputofthesignalgeneratoroutputasfollows: ........
., .,

......................................amplitude 200mVpp ....
" offset ............................ 0.000 V

frequency .................... 1.430 Hz

3. Remove the signal generator output connection from the power supply. While monitoring the external power
supply dc voltage with the meter, turn the external power supply ON.

4. Turn the instrument ON and place the instrument in the modes congruent with paragzaph 3.2.3_5.

5. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22.

6. Connect the signal generator to the external power supply. Wait for the instrument to complete three (3) scans.
Remove thesignalgeneratoroutputfzomthePowers_rpply................................................

V

''4.*

6 --÷ "
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7. Acquire one (1) Full Scan Mode printout; verify the printout meets the requirements of TDS 19 thru 22.

8. Repeat steps 2-4 and 6-7 for 2.86 Hz and 1.0 Vpp.

9. Repeat steps 2-4 and 6-7 for 6.67 I-_. and 1.5 Vpp.

10. Record any deviations in the functional performance of the AMSU instrument on TDS 51.

3.2.4.2.4 +I0 volt interface bus test

3.2.4.2.4.1 Operating power measurements. The purpose of this test is to calculate the operating power of the +10 Vdc
Interface Bus from measurements taken of the bus voltage and currenL

1. Configure the instrument as showninFigure 17.

2. TurntheinstrumentON and placetheinstrumentinthemodescongruentwithparagraph3.2.3.5.
.-

3. Measurethebuscurrentandrecordon TDS 6.

4. From themeasurementsrecordedon TDS 6,calculatetheoperatingpower forthetelemetrybusandrecord

on TDS 6.
wr

P

3.2.4.2.4.2 lustrumentfeedback test. Instrument feedback test will be performed in the EMI/RFI chamber using EMI/RH

test procedure AE-26151/5.

3.2.4.2.5 Power input test for LP'I_.:For LPT, test the power input as follows:

1. Configure the _mit and test equipment as indicated in Figure 18.

2. Turn the unit ON as described in 3.2.3.5. Set the STE power supply voltage at 28.00 +_0.05 Vdc using 25-

pin breakout bgx and DVM #1.
NOTE

3.2.4.3

requirements specified in S-480-80, GIIS IS-3267415, and UHS IS-2617547.

3.2.4.3.1 Test sequence. The test sequence shall be as follows:

a Clock signals verification

b. Commands and Digital-B telemetry verification

Do not proceed without-_uccessful completion of step 2.

3. Record the voltage fxom DVM #1 and current in Amps from STE current meter on TDS 7.
Clock, commands, and data system test. This procedure verifies the clock signal, the commands, and the data

c. Data output verification

(I) Digital-A

(2) Analogtelemetry

(3) Testpoints

d. GSE modes.
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3.2.4.3.2

representation of these p_ses.

a. 1.248 M_ clock

b. 8 seconds frame pulse

c. "A1 select pulse

d. C1 shift pulse

Clock s_gnals test. The following items shall be tested to verify the clock signals. Refer to Hgure 19 for graphical

0.801ps (_)

• _

 hhN
Clock 1.248 MHz_l U H

} A1 Select I

t 'I 1.2ms

i ®
I r T = 961.5 ps "-_ -, -
I • •

z 8 Sec. Pulse I (_)

8 Seconds

,! .. 24"s'i ® @
240.4 ps I 48

Pulse

! !1
I II
! . .11
• ----_,,--- 12 ps

V

Figure19.ClockPulsesTuningandSynchronization

2.4.3.2.1,1.248 MHz synchronization clock. Perform the followingprocedures:

1. Configure the unit and the test equipment as indicated in Hgure 20.

2. ConnectCHANNEL-I ofthe oscilloscopeto the 1.248MHz clocksignalasshowninFigure20.

. Turn the unit ON asdescribedin3.2.3.5.

• - NOTE

• Do notproceed without successfulcompletion of step3..

4. Using the oscilloscope, measure the 1.248 MHz clock signal. Recordthe dataand attachthe photographor -
plotonTDSS. "- " '-' . ::" ""

- 40 ....
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3.2.4.3.2,2 C1 shift pulse _erificatian. Connect CHANNEL-2 of the oscilloscope to Pin 2 of the 9-pin breakout box (P2-

J2). Photograph or plot the oscilloscope display and record the information indicated on TDS 9. -

32.4.3.2.3 A1 select pulse _erificatlon. Connect CHANNEL-2 of the oscilloscope to Pin 6 of the 9-pin breakout box (P2-

J2). Photograph or plot the oscilloscope display and.rec0rd the information indicated on TDS 10.

• 3.2.4.3 .4 a-seeonasframe  ncp e

o Connect CttANNEL-2 of the oscilloscope to Pin 7 of the 9-pin breakout box (P2-J2). Photograph or plot

the oscilloscope display and record the information indicated on TDS 11. (Record of "C" timing only, is
required.)

, Turn the unit OFFby executing the softkey command [11] MODULE TOTALLY OFF to OFF. Leave both

breakout boxes in place.

3.2.4.3.2.5 Synchronization signal relationship. The following synchronization signal relationship shall be verified.

a. A1 select pulse and the 8-second frame sync pulse

1. With the unit off, configure the unit and the test equipment as indicated in Figure 21.

.

3.

4.

,

Connect CHANlqED1 of the oscilloscope to the breakout box, Pin 6 (A1).

Adjust the amplitude and the trigger level of the oscilloscope for best picture.

Photograph or plot the oscilloscope display and attach the photograph or plot in the space provided
on TDS 12.

From the photograph or plot, verify the synchronization as described in TDS 12. Record pass or
fail.

V

b°

C, _. .

A1 select pulse and C1 shiftpulse

1. Connect CHANNEL-2 of the oscilloscope to the breakout box Pin 2 (C1 shift pulse).

2. Adjust the amplitude and the trigger level of the oscilloscope for best picture.

3. Photograph or plot the oscilloscope display and attach the photograph or plot in the space provided
on TDS 12, sheet 2.

4. From the photograph or plot, verify the synchronization as described in TDS 12, sheet2. Record

pass or fail.

AI select pulse and 1.248 MHz clock.

1. Connect CHANNEL-2 of the oscilloscope to the clock connector located at the rear of the STE.

.

3.

. Adjust the amplitude and the trigger level of the oscilloscope for best picture.

Photograph or plot the oscilloscope display and attach the photograph or plot in the space provided
on TDS 13.

.

From thephotographorplot,verifythesynchronizationasdescribedinTDS 13. Recordpassor _
fail. '. --

2 ...... _ .... '-
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3.2.4.3.3

the following paragr@_.

3.2.4.3.3.1 Module to_dly off. Commands and digital-B telemetry, with the module totally off, shall be tested as follows:

1. Turn the unit on as follows:

a. Press [12] POWER ON (from 1st screen).
/

b. Press [2] MONITOR ONLY (from 1st screen)

Commands and digital.B telemetry test. Commands and digital-B telemetry shall be verified in accordance with v

c. Press [14] COMMANDS (from 2nd screen)

Verify the screen displays the default parameters below.
.o

COMMANDS

[9] MODOLE POWER = CONNECT ANTENNA IN COLD CAL POS = NO [15]

[10] SURVIVAL HTR PWR : OFF ANTENNA IN NADIR POS= NO [16]

[11] MODOLE TOTALLY" OFF _ ON ANTENNA FULL SCAN MODE = NO [17]

[12] SCANNER AI-I POWER = ON PLL POWER = PLLO#I [18]

[13] SCANNER AI-2 POWER = ON COLD CAL POSITION MSB = ZERO [1%]

[14] ANTENNA WARM CAL POS = YES COLD CAr., POSITION LSB = ZERO [20]

POWER [4] ON .. , ,,

.

3.

From theCommands Menu, executecommand [II]MODULE TOTALLY OFF toOFF mode.

Wait atleast18seconds,.tb,cnverifythatthefollowingeventsareineffect:

a. [II] MODULE TOTALLY OFF=OFF

b. [12] SCANNER AI-1POWER = OFF.

V

C. -[13] SCANNER AI-2 POWER = OFF.

d. [I0] SURVIVAL HEATER POWER = OFF

4,

.2.4.3_3.2
)ll0WS:'_ ' _'

1°'

,

1.4.3.3.3

Antenna reflectors for AI-1 and A1-2 pointing toward the warm load.

Record the above obse_ations on TDS 14.

Survival heater power ON�OFF command. The survival heater power ON/OFF command shall be tested as

Execute command [I0] SURVIVAL HEATER POWER to ON mode. Wait at least 18 seconds. Verify that

the command is in effec._ Record observation on TDS 14.

Execute command [10] SURVIVAL HEATER to OFF mode. Wait at least 18 seconds. Verify that the
command is in effect. Record observation on TDS 14.

Module power connect command. The module power connect command shall be tested as follows:

°

2,

Execute command [9] MODULE POWER to CONNECT mode. Wait at least 18 seconds. Verify that the

command is in effect. Record observation on TDS 14. ": : • V

Verify that the current at the S2rEpower supply is 0..5_to4.3 Amperes. Record this information on TDS 14. _- --: -:'-

. =
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,,,_3.2.4.3.3.4
follows:

Io

,

3.2.4.3.3.5

°

Phase lock loop (PLL) PLLO No. I IPLLO No. 2. The PLL PLLO No. 1/PLLO No. 2 command shall be tested

Execute [18] PLL POWER= PLLO#2 .....
Wait at least 18 seconds. Verify that the command is in effect. Record observation on TDS 14. •

Execute [18] PLL POWER = PLLO#1
Wait at least 18 seconds. Verify that the command is in effect. Record observation on TDS 14.

Scanner commands verification. The scanner commands shah be tested as follows:

Execute commands asnecessary toobtain the following configuration:

COMMANDS

[9] MODULE POWER = CONNECT ANTENNA IN COLD CAL POS = NO [15]

[10] SURVIVAL HTR PWR = OFF ANTENNA IN NADIR POS= NO [16]

[11] MODULE TOTALLY OFF ffi ON ANTENNA FULL SCAN MODE = IrES [17]

[12] SCANNER AI-I POWER = ON PLL POWER ffi PLLO#I [18]

[13] SCANNER AI-2 POWER = ON COLD CAL POSITION MSB = ZERO [19]

[14] ANTENNA tqARM CAL POS = NO COLD PAL POSITION LSB = ZERO [20]

POWER [4] ON
• ?

Wait at least 18 seconds. Verify that the commands are in effect. Record observations on TDS 15.

2. Execute. [12] SCANNER AI-1 POWER = OFF
[13] SCANNER A1-2 POWER = OFF

Wait at least 18 seconds. Verify that the commands are in effect. Record observations on WDS 16.

° Execute. [12] SCANNER AI-1 POWER = ON
[13] SCANNER A1-2 POWER =ON

Wait at least 18 seconds. Verify that the commands are in effect Record observations on TDS 17.

3.2.4.3.3.6

operation as follows:

Scanner position commands (AI-1 and AI-2) verification. Verify scanner position command

NOTE

,

Verification of the scan position is applicable to both antenna reflectors

located at the high and low bays of the instrument (AI-I and A1-2).

Execute: [14] ANTENNA WARM CAL POS = YES
[17] ANTENNA FULL SCAN MODE = NO

• Wait at least 18 seconds. Verify that the commands are in effect. Record observation on TDS 18.

. Execute: [15] ANTENNA IN COLD CAL POS =YES
[14] ANTENNA WARM CAL POS = NO

Execute: [19] COLD CAL POS MSB = zero
[20] COLD CAL POS LSB = one

45
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Wait at least 18 seconds. Verify that the commands are in effect. Record observation on TDS 18.

3. Execuie: [19]COLD CAt.POSITION MSB = ONE

[20]COLD CAL POSITION LSB = ZERO ..........

. . ° . • .

Wait at least 18 seconds. Verify thatthe commands are in effect. Record observation on TDS 18.

4. Execute: [19] COLD CAL POSITION MSB= ONE
[20] COLD CAL POSITION LSB= ONE

Wait at least 18 seconds. Verify that the commands are in effect. Record observation on TDS 18.

5. Execute: [19] COLD CAL POSITION MSB= ZERO
[20] COLD CAL POSITION LSB= ZERO

Wait at least 18 seconds. Verify that the commands are in effect. Record observation on TDS 18.

6. Execute. _ [16] ANTENNA IN NADIR POSITION = YES
[15] ANTENNA IN COLD CAL POS = NO

Wait at least 18 seconds. Verify that the commands are in effect. Record observation on TDS 18.

7. Execute: [14] ANTENNA WARM CAL P6S'=" YES

.... Wait at least 18 seconds. Verify that the commands are in effect. Record observation on TDS 18.

3.2.4.3.4 Digital-A data output veiificalfiTn: .The following items shall be tested t0verify the digital-A data output:

a. Fullscan(3.2.4.3.4.1)

b.

C.

d.

Warm load (3.2.4.3.4.2.)

Cold cal (3.2.4.3.4.3)

Nadir (3.2.4.3.4.4).

:or each of the above scan modes, the following parameters will be subject to pass/fail criterion:

tI]

' " [I_

Sync. sequence

Unit I.D. and serial number

, [m] Digital-B serial dataverification

[IV] Reflector positions

V .
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Dr]
,?

Radiometric data (scene data)

Racliometric data shall be obtained from two channels only, Channels 9 and 3. Channel 9 is

physically located at the high bay of the sensor (AI-1 location) and Channel 3 is located at the
lower bay of the sensor (A1-2 location).

['VII Temperature sensors.

For the cold cal mode, reflector position [IV], verify the following:

(a) Cold cal position with MSB=I and LSB=O

(b) Cold cal position with MSB=0 and LSB=I

(c) Cold ca] position with MSB=I and LSB=I.

NOTE

The calibration data for the selected AMSU-A1 sensor serial number is

required prior to the start of this test. Refer to 3.2.4.3.4.1.

Full scan mode. The digital-A data output in full-scan mode shall be tested as follows:

v _

Turn the unit on. Execute commands as necessary to obtain the following configuration:

[9] MODULEPOWER= CO_cT NO [15]
.- .- NO [16][10] SURVI"/ALHTR PWR= OFF

[II] MODULE TOTALLY OFF =" ON YES [17]

[12] SCANNER AI-I POWER = ON PLL0%I [18]

[13] SCANNER AI-2 POWER = ON ZERO [19]

[14] ANTEZ_AWARMCAL POS= NO ZErO [20]

[4] ON.

COMMANDS

ANTENNA IN COLD CAL POS =

ANTENNA IN NADIR POS=

ANTENNA FULL SCAN MODE =

PLL POWER =

COLD CAL POSITION MSB =

COLD CAL POSITION LSB =

.

.

Obtain a full printout (9 pages) of all the parameters ([I] through [VII) described above, by touching the
PRINT [3] FULL touch area. The computer will startprinting all 9 pages of data.

Label 1st page of 9 pages with the unit serial number and the paragraph number corresponding to this test.

I •

\

O'). GI), and (HI')Sync, Unit ID, and Di_tal-B Data

4. Using Page 1 of the printout, verify that elements 0001 through 0008 are within the required values
specified in TDS 19. Record pass Or fail.

[IV] Reflector position

NOTE

.

To Verify the following steps, the operator may print out the individual

parameters by using AE-26157 and attach the datato each TDS.

Using the individual printout, verify that there is no "E" ERROR Hag (for S/N 102 through 104) on the
computer printout. Record pass or fail on TDS 20. For S/N 105 and up, verify that position values are

within __10 counts from requirement provided in TDS 6, AE-26002/1.
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IV] Radiome.tric data "

6. Using the individual printout, verify that the data are within the values specified on TDS 21. Record pass or
fail. ..........

Temperature sensors

Using the individual printout, verify that elements 1090 through 1180 are within the vaiues specified on

TDS 22 (sheets 1 and 2). Record pass or fail.

Warm caI mode• The digital-A data output, in warm-c,al mode shall be tested as follows:

Execute commands as necessary to obtain the following configuration:

[91

[10]

[ii]

[12]

[13]

[141

POWER

MODULE POWER ffi

SURVIVAL HTR PWR ffi

MODULE TOTALIIY OFF =

SCANNER AI-I POWER =

SCANNER AI-2 POWER ffi

ANTEIqNA WARM CAL POS =

[4] ON

COMMANDS

CONNECT ANTENNA IN COLD CAL POS ffi NO [15]

OFF ANTENNA IN NADIRPOS= NO [16]

ON ANTEI_IqA FULL SCAN MODE = NO [17]

ON PLLPOWER ffi PLLO#1 [18]

ON COLD CAL POSITIONMSB ffi ZERO [19]

YES COLD CAL POSITIONLSB = ZERO [20]

¢ #,

F[I, [HI. and [Effl Sync, Unit ID. andDi_ta1-B Data

. Using Page 1 of the pr_gtout, verify that elements 0001 through 0008 are within the required values
specified in TDS 23. Record pass'or fail.

NOTE

To verify the following steps, the operator may printout the individual

•parameters by using AE-26157 and attach the data to each TDS.

Reflector positier_

.

: IV]

4. •

Using the individual printout, verify that there is no "E" ERROR Flag (for S/N 102 through 104) on the

computer printout. Record pass or fail on TDS 24. For SIN 105 and up, verify that position values are

within +_ 10 counts fzom requ_ement provided in TDS 6, AE-26002/1.
............ . . ._-..

Radiometric data

Using the individual printout, verify that the data are within the values specified on TDS 25. Record pass or
fail.

[VI] Temperetuce sensors

. Using the individual printout, verify that elements 1090 through 1180 are within the Values specified on

TDS 26 (sheets 1 and 2). Record pass or fail.

8 - -
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1.

Cold col mode. The digital-A data output, in cold-cal mode, shall be tested as follows:

Execute commands as necessary to obtain the following configuration:
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coMMANDS

[91 M0_,-_ _= C0_'_C'T _a_rmCWZNCO,.n c_ Pos = _ [151
[101 _v'm_ m_ _ = ovv _'T_UO, _IRPOS= NO [161

[111 MODULE TOTALLY OFF = ON ANTENNA FULL sCAN MODE = NO [17]

[121 SC.Amr_AI-1 POW_ = ON PLL POW_ = PZ.LO_X [18]

[131 SCANNER AI-2 POWER = ON COLD CALPOSITIONMSB = ZERO [191

[14] ANTEHHAI_!RM CAL POS = NO COLD CAL POSZTION LSB = ZERO [20]

POWER [4l ON

m. ['[i"Iand _ Svnc, Unit ID, and I_tal '¢B"da_

2. Using Page 1 of the printout, verify that elements 0001 through 0008 are within the required values

•specified in TDS 27. Record pass or fail.

NOTE

To verify the following steps, the operator may print out the individual

parameters by using AE-26157 and attach the data to each TDS.
• /

[IV] Reflector position

3. Using the individual printout, verify that there is no "E" ERROR Flag (for S/N 102 through 104) on the
computer printout'for steps 4a, 4b, 4c, and 4d. For S/N 105 and up, verify that position values are within
4. l0 counts from requirement provided in TDS 6, AE-26002/1.

4. To test the cold cal reflector position, perform the following substcps:

a. Using AE-26157; select reflector position screen, execute PRINT [2] SCREEN ONLY, and attach
the data to TDS 28. Verify that there is no "E" ERROR Flag (for S/N 102 through 104) on the

computer printout. Record pass. or fail on TDS 28. ForS/N 105 and up, verify that position values
are within 4- 10 counts from requirement provided in TDS 6, AE-26002/1.

b. Execute commands [19] COLD CAL POSITION MSB to 0 and [20] COLD CAL POSITION LSB

to 1. Repeat substep a. then proceed to substep c.

c. Execute Commands [19] COLD CAL POSITION MSB to 1 and [20] COLD CAL POSITION LSB

to 0. Repeat substep a., then proceed to substep d ........

d. Execute commands [19] COLD CAL POSITION MSB to 1 and [20] COLD CAL POSITION LSB

to 1. Repeat substep a., then proceed to substep e.

e. Execute Commands [19] COLD CAL POSITION MSB to 0 and [20] COLD.. CAL POSITION LSB

to 0.

IV] Radi0metric data

5. Using the individual printout, verify that the data are within the values specified on TDS 29. Record pass or

fail.
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6.

3.2.4.3.4.4

1.

Teml3erature sfrlsors ....

Ui_ig the individual printout, verify that elements 1090 through 1180 are within the values specified on
TDS 30 (sheets I and 2). Record pass or fail

Nadir cal mode. Thedigital-A data output, in nadir-calmode, shall be tested as follows:

Execute commands as necessary to obtain the following configuration:

[9]

[101

{Zl]

•{12]

[131

[14]

POWER

MODULE POWER =

SURVIVAL HTR preZR=

MODULE TOTALLY OFF ,,

SCANNER AI-I POWER =

SCANNER Ai'-2 POWER =

ANTENNA HARM CAL POS =

[4] ON

COMMANDS

CONNECT ANT_INA IN COLD CAL POS = NO [15]

OFF ANTENNA IN NADIRPOS= YES [16]

ON ANTENNA FULL SCAN MODE= NO [17]

ON PLL POWER = PLLO|I [18]

ON COLD CALPOSITIONMSB = ZERO [19]

NO COLD CAL POSITION LSB = ZERO [20]

[1"1.I]I"land I-m] Svnc. Unit ID. and Dik,ital "B"da,_

° Using the individual printout, verify that elements 0001 through 0008 are within the required values
specified in TDS 31. Record pass or fail. , , •

NOTE

• To verify the fo.llowing steps, the operator may printout the individual
parameters by using AE-26157 and attach the data to each TDS.

IJ_Reflector posifiop

. Using the individual printout, verify that there is no "E" ERROR Flag (for S/N 102 through 104) on the
computer printout. Record pass or fall on TDS 24. For S/N 105 and up, verify that position values are
within 4- 10 counts from requirement provided in TDS 6, AE-26002/1

, Radiometric data

4. Using the individual printout, verify that the data are within the values specified on TDS 32. Record pass or
fail,

\ [VII Temperature sensors " ........ i_. :_ __::_. ) _ i-i'_-.-:f --;-:I_ .......... ii..' i:

5. Using the individual printout, verify that the elements 1090 through 1180 are within the values specified on
\ TDS 33 (sheets 1 and 2), Record pass or fail.

"4.3_q Analog telemetry test. The purpose of this test is to verify that the 26 analog telemetry signals are within
'uirements. The purpose of the analog telemetry signalsis to provide information about the functionality of the subsystems
"ingnormal operation of the unit. The analog telemetry signals shall be verified in two ways: (1) by measuring the analog
:metry signals directly at the interfacing connector and (2) by use of the STE ...... •.

r __

V

0 .......
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Analog TLM signals measurements connector.16. Measure analog TLM signals at connector J6 as follows:

- Configure the unit and the STE as indicated in Figure 22. Verify that unit power is off prior to the
installation of the breakout boxes. To turn the unit off, select the Commands Menu and execute command

[9] MODULE POWER = DISCONNECT and POWER [4] OFF. Manually turn off the STE 28 V power

supply located inside the STE console.

Turn the unit on as follows:

(a)

fo)

Turn on the STE 28 V power supply.

On the Commands Menu, execute: POWER [4] ON and [9] MODULE POWER = CONNECT.

Verify the display is as follows.

[9 ] MODULE POWER -

[10] SURVI-v'AL HTR PWR =

[11] MODULE-TOTALLY OFF =

[12] SCANNER AI-1 POWER -

[13] SCANNER AI-2 POWER =

[14] ANTENNA WARM CAL POS =

POWER [4] ON

COMMANDS

CONNECT ANTENNA IN COLD CAL POS = NO [15]

OFF ANTENNA IN NADXR POS: NO [16]

ON ANTENNA FULL SCAN MODE : YES [17]

ON PLL POWER ,= PLLO|I [18]

ON COLD CAL POSITION MSB = ZERO [19]

NO COLD CAL POSITION LSB = ZERO [20]

.

.

_t

Using the "28 V Analog Telemetry Bus Return"(Jl-10) as a reference ground, measure and record the six

temperature sensor voltages in the order specified on TDS 34.

Using the "Signkl Ground" (J2-03) as a reference ground, measure and record the remaining analog
telemetry voltagelevels in the order specified on TDS 34.

5. Leave the unit on in preparation for the next tesL

3.143.5.2 Analog TLM signal measurements using the STE. Analog TLM signal measurements using the STE shall be
taken as follows:

1. Using the individual printout, verify that the data matches the values specified on TDS 35. Record pass or
fail.

2. Attach computer individual printoutto TDS 35.

3.2.4.3.6 Test point _erification. The purpose of this test is to verify the performance of the integrator and its associated
clock pulses. Figure 2 shows the integration waveform and the clock signals. Test point verification consists of the following

parameters:

a. Integration/Hold and Dump Clock Signals. (3.2.4.3.6.1) (Time and amplitude)

b. Integration Time (Analog Output). (3.2.4.3.6.2) (Time and amplitude for all 13 channels.)
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STE Console

P2

P6

P1

P3

P4

P5

P7

+28V Analog
TM Bus RTN

-7

cilIosco+__ [ Oscilloscope I
. rT_ .°--1-i

! ..... i ..........! -Ii ........................
I
r -

: Signal Ground

1
No. 10

2S-Pin Breakout Box

I

o
No. 3

9-Pin Breakout Box

I I(')

37-Pin Breakout Box

Coax Cable

DigitaI-B Telemetry

Test Connector

AMSU-A1
Instrument

J2 (AlP/Dig A I/O)

j6 (Analog

E Jr (Power Input)

Telemetry)

E J3(1.248 MHz Clock)

J4 (Command)JS.....................

J7

(') For the measurements of the temperature sensor,
use J1-10 as a ground, for the remaining analog signals
use J2-3 as a reference ground.

Figure 22. Analog Telemetry Signal Verification Test Setup
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2.4.3.6.1
_ollows:

°

.

3,

.

3_A_.2

1.

.

.

5.

.

-. ', '7.

Integration/hold and dump clock signals. The integration/hold and dump clock signals shall be tested as

Referring to Figt_e 23, configurethe0sci]]oscopcas follows:

(a) Charmel-2 to Y7-06 dumpclockSignaJ.

(b) Channel-ItoJ7-24integratlon/holdclocksignal.

(c) Channel-1 (shielded cable) to J7-05 (I/H and Dump RTN).

(d) Internal trigger mode to channel-1.

(e) AmplitudeandTime optimizedforbestresolution.

Photographorplottheoscilloscopedisplayand attachthephotographorplottoTDS 36.

From thephotographorplot,measuretimeand amplitudefortheintegrate/holdand dump clocksignals.

VerifythatthedataobtainedarewithintherequirementsspecifiedonTDS 36 andFigure2.

Leavetheequipmentinplaceandtheunitturnedon inpreparationforthenexttest.

• W • • •

Integrationtime(analogoutputs).The analogoutputsintegrationtimeshallbe testedasfollows:

Reconfignre the test equipment as indicated in Figure 24.

Connect the os_il'loscope, channel-2 positive line to J7-XX of the 37-pin breakout box. Where: XX

indicates the plnout distribution for all the 13 channels as shown in Table TIT.

Start with the first channel of the above list. Adjust the oscilloscope for best amplitude and time resolution.

The displayed .signals should look like Figure 2.

Photograph or plot the display and attach it to the corresponding TDS CFDSs 37 through 43).

From the photograph or plot, measm'e the integration time and the amplitude. Verify that the data obtained
is within the requirements specified in TDSs 37 through 43.

Repeat steps 2 through 5 to measure the integration time (analog output) for the remaining channels.

Leave the unit turned on and the test equipment in place in preparation for the next test.
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STE Console

P7

P2

P1

P3

P4

P5

P6

Coax Cable

Integration/
Hold Pulse

-7

CH-1

37-Pin Breakout Box

F P" •

_ 9-Pin Breakout Box _ E

j.

---'] Power Input _-_

1.248 MHz Clock

Commands E

....... Digital-_____BBTelem_____etry " E

-1 E

J7

" Pin No. 5 I/H and Dump RTN

AMSU-A1
Instrument

Test Connector

J2 AIPIDigltat-A I/0

J1

J3

J4 : " - "

J5 ..............

J6

VFt_

• Figure 23. Integration/Hold and Dump Signals Verification Test Setup



STE Connie

PP

1"2

1'1

P4

1:5

PS

a4.1 ¢:H-2 .

Cou Clbb _'

+I I corn c-+--+

I I

I I

I

I I I I '

i

, , ,I,_I i i

I ' ' !I!I

137++'"'_0_ "= I

O.-PSn Br4mkout Box

power Imut E

|

_ , 1_411 MHzGkxi E

--1 Commands E

•"_ . D_im_-B Telmm ,lzy

NdSU-AI

In_m a_t

•17 Teit Connlclor

J3

J4

.l.nabg Telem elly E I

±
('1 13 FtacN: Phs I. 9.10. 11.12.13. 14.2?. 21. 211. 30.31. and 32

Comspondng tolhe 13 Ghllnnds (Anibg Oulpull)

.+
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3.2.4.3.6.3

°

.

.

cD

PI..LO No. 1 verification. The PLLO No. 1 shall be verified as follows:

Reco.fifigme the Oscilloscope as indicated in Figure 25. Connect the oscilloscope channel-I to J7-22 (PLLO
No. 1).

From the Commands Menu ofthe STE, verify that the PLLO isselectedinPLI.X)No. 1 as follows:

PLL POWER = PLLO#1 [18]

For S/N I01-S/N 104,adjusttheoscilloscopeforbestamplitudeandtimebase.IfthePLLO islocked

properly,theoscinoscopewilldisplayade-voltagelevelof-15to+15 V. Recordthevoltagelevelon TDS

44. RecordPASS. (Any dclevelrecordedisconsideredPASS). IfthePLLO isnotlockedproperly,_e
•scopewill displayawaveformsimilartothis:

+15V

0V

-15V

.

,,.,L

Record FAIL on TDS 44. Discontinue the test until,_ deficiency is corrected.

ForS/N 105andabove,ifthePLLO islockedproperly,theoscilloscopewilldisplaya dc-voltage= 4.0+_I

V. IfthePLLO isnotlocked,theoscilloscopewilldisplayade-voltageof+0.61I'0.30V. IfPLO isOFF,

theoscilloscopewilld.isplaya dc-voltageof0.0:_0.2V. IfthePLLO istryingto acquirelock,the

oscilloscopewilldisplaya_,ariousdc level.RecordthevoltagelevelonTDS 44.

Table Ill. Location and Frequency of Channel 3 through 15 Analog Outputs

Breakout Box Channel Distribution Frequency
Pin Location

J7-08 Charmel-03AnalogOutput . 50.3GHz

J7-09 Channel-04AnalogOutput 52.80GHz

V

Y7-10

Y'/-I I

J7-12

J7-13

_-14

Y7-27

J7-28

J7-29

J7-30

J7-31

J7-32

Channel-05 Analog Output

Channel-06 AnalogOutput

Channel-07AnalogOutput

Channel-08 AnalogOutput

Channel-09 Analog Output

Channel-I0AnalogOutput

Channel-I1AnalogOutput

Channel-12 Analog Output

!Channel-13 AnalogOutput

Channel-14Analog Output

Channel-15 AnalogOutput

53.596 GHz

54.400 GHz

54.940 GHz "

55.500 GHz

57.290 GHz PLLO

57.290 GHz PLLO

57.290 GHz PLLO

57.290 OHz PLLO

57.290 GHz PLLO

57.290 GHz PLLO

89.000 GHz

\
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STE Console

"" P7

P2

P1

P3

P4

P5

P6

I Oscilloscope

+
CH-1

• (

_- .c_.,

.... .B

#3 #22
PLLO #2 PLLO #1

37-Pin Breakout Box

l

i

w r

g-Pin Breakout Box

Signal Ground

#3

Power Input
|

°

-]
1.248 MHz Clock

".°

Commands

__J

_J
Digital-B Telemetry

Analog Telemetry
|

AMSU-A1
Instrument

F-

J7 Test Connector

J2 AIPIDigitaI-A I/O

J1

J3

J4

Figure 25. PLLO No. 1/No. 2 Test Setup
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.

.

PLLO No. 2 verification. The PLLO No. 2 shall be verified as follows:

Re_: nfigure the oscilloscope as indicated in Hg_re 25. Connect the oscilloscope channel-1 to J7-03 (PLLO
No: 2).

Select the PLLO No. 2 unit by executing the following command:

[18] PLL POWER = PLLO#2

For S/N 101 - S/N 104, adjust the oscilloscope for bestamplitude and time base• If the PLLO is locked

properly, the oscilloscope will display a dc-voltage level of-15 to +15 V. Record the voltage level on TDS
44. Record pass. (Any dc level recorded is considered PASS). If the PLLO is not locked properly, the
scope will display a waveform similar to this:

% :

+15V

OV

-15V

Record FAIL on TDS 44. Discontinue the test until_e deficiency is corrected.

°

.

For S/N 105 and above, if the PLLO is locked properly, the oscilloscope will display a dc-voltage = 4.0 4-I
V. If the PLLO is not locked, the oscilloscope will display a dc-voltage of +0•61 _40.30 V. IfPLO is OFF,

the oscilloscope will display a dc-voltage of 0.0 :_-0.2 V, If the PLLO is trying to acquke lock, the
• , °$ °

oscilloscope will display a various dc level. Record the voltage level on TDS 44.

Return to PLLO No. 1 by executing: PLL POWER = PLLO#1 [18]

V

6. Leave the unit turned on in preparation for the next test.

3.2.4.3.7 GSE mode verification• The purpose of this test is to verify the data obtained from the Ground Support Equipment
(GSE), the following modes shall be evaluated. These modes are*usedfor engineering evaluation only•

GSE-1 (Position: 10, 10, 10)

GSE-2 (Position: 1)

• '.,..,GSE-3 (Position: currenO -

GSE-4 (Position: 30)

GSE-5 (Position: 6)

GSE-7 (Position:required)

ForGSE mode-l,thefollowingparametersaresubjecttopassorfailcriterion:

[I]Sync.sequence

[]I] Unit ID and serial number _ t

...................................... 7" ...................... - .... _7 -- 7":'" :-" " "'-"_ ............ == ........
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[m'] Di#tal-B serial data verification

[IV] Reflector posiii0ns

IV] Radiometric data (Scene data,) (Radiometric data will be limited to two channels only, channels 9 and 3.

Channel 9 is physically located at the high bay of the sensor (AI-1 location) and channel 3 is located at the lower bay

of the sensor (A1-2 location).

[VII Temperature sensors.

For GSE 2 through 7, only the following parameters are subject to pass or fail criterion:

[IV] Reflector position.

IV] Radiometric data.

3.2.4.3.7.1
follows:

1.

2.

NOTE

Verification of GSE modes 2 through 7 are not required for the

protoflight and flight immanent sensors since the modes are not used.

Equipment preparation and instrument turn-on procedure. To place instalment in GSE mode, proceed as

• f

Configure the test equipment as indicated in Figure 26.

Turn the unitOn...Executecommands asnecessarytoobtainthe followingconfiguration:

COMMANDS 1

[9] MODULE POWER = coNNECT ANTENNA IN COLD CAL IOS = NO [15]

[i0] SURVIVAL HTR PWR = OFF ANTI_IA IN NADIR POS= NO [16]

[II] MODULE TOTALLY OFF = ON ANTENNA FULL SCAN MODE = NO [17]

[12] SCANNER AI-I POWER =" ON PLL POWER = PLLO%I [18]

[13] S_ AI-2 POWER = ON COLD CAL POSITION MSB = ZERO [19]

[14] ANTENNA _ARM CAL POS = NO : COLD CAL POSITION LSB = ZERO [20]

[1]
POWER [4] ON

Wait at least 18 seconds until the sending commands arc acknowledged by the STE. At this point, the unit should be in the

NO MODE with the STE collecting data.

., :i' 3. Obtain a printout (9 pages) for all of the parameters ([1] through [VII) described in 3.2.4.3.7 as follows:

(a)

Co)

(c)

(d)

(e)

On ConunandsMenu,press:RETURN [I].

On Main Menu,select:[I0]SELF TEST.

On SelfTestMenu,select:[7]RUN GSE MODE.

(Thecomputerwillprompt:EnterGSE mode {0to15}.)

SelectcorrespondingGSE mode undertest.

PressPRINT [3]FULL. The computerwillstartprintingall9 pages.
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Figure 26. GSE Modes Verification Test
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_._.j.2.4.3.7.2 GSE Mode-1. The GSE mode-1 shall be tested as follows: ,

IT], I'1_. and _ Sync, Unit ID, and Di,_ital-B

1. Using the printout, verify that elements 1 through 8 are within the values specified on TDS 45. Record pass
or fail.

NOTE

To verify the following steps, the operator may printout the individual

parameters by using AE-26157 and attach the data to each TDS.

[M Reflectgr Positions

2. Using the individual printout, verify that the reflector positions are within the values specified in AE-
"26002/1, TDS 5 and 6. Record pass or fail on TDS 46.

[V'I Radiometric Data

3. Using the individual printout, verify that the radiometric data are within the values specified on TDS 47.

[VII Temperature Sensors

4. Using the individual printout, verify that elements 1090 through 1180 are within the values specified on
TDS 48 (sheets 1 end 2). Record pass or fail.

3.2.4.3.7.3 GSE Mode.2. The GSE Mode-2 shall be tested as follows:

\

. Obtain a printout (9 pages) for all of the parameters ([1] through [VII) described in 3.2.4.3.7 as follows:

•(a) Return to the Main Menu by pressing: RETURN [1].

Co)

(c)

On Main Menu, select: [10] SELF TEST.

On Self Test Menu, select: [7] RUN GSE MODE.

(The computer wiU-prompt: Enter GSE mode [0 to 15}.)

(d) Select GSE mode 2 at the prompt.

(e) Press PRINT [3] FULL: The compu/er will start_pr_nting all 9 pages. ......

NOTE

To verify the following step, the operator may print out the individual
parameters by using AE-26157 and attach the data to each TDS or the 9
full page printout may be used.

[IV] Reflector po_iti0ns

2. Using Pages I through 6 of the printout, verify that the reflector positions are within the values specified in
AE-26002/1, TDS 5 and 6. Record pass or fail onTDS 46.

..... ............. _'±_ --_ ..... ................. :.................... :..............
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GSE Mode-3. The GSE MOde-3 shall be tested as follows: _ - ..........

Ob't_h a printout (9 pages) for all of the parameters ([1"]through [VII) described in 3.2.4.3.7 as follows:

(a) Return to the Main Menu by pressing: RETURN [1]. -

•Co) On Main Menu, select: [ 10] SELF TEST.

(c) On Self Test Menu, select: [7] RUN GSE MODE.

(The computer will prompt: Enter GSE mode {0 to 15].)

(d) Select GSE mode 3 at the prompt.

NOTE

To verify the following step, the operator may printout the individual
parameters by using AE-26157 and attach the data to each TDS or the 9
full page printout may be used.

_VV]_Reflector Positi0n_

,

3.2.4.3,7.5

1.

Verify that both AI-1 and A1-2 reflectors increment one step every eight seconds.

GSEMode-4. The GSE Mode-4 shall be tested as follo_'s:' "

Obtain aprintout (9 pages) for all Ofthe parameters ([I] through _) described in 3.2.4.3.7 _ follows:

(a) Return to the Main Menu by pressing: RETURN [1].

Co) On Main Menu, select: [I0] SELF TEST.

(c) On Self Test Menu, select: [7] RUN GSE MODE,
•(The computer will prompt:En_r GSEmode {0 to 15}.) _

(d) Select GSE mode 4 at the prompt.

Ce) Press PRINT [3] FULL The computer will start printing all 9 pages.

NOTE

: To verify the following step, the operator may printout the individual
" , parameters by using AE-26157 and attach the data to each TDS or the 9

• full page printout may be used.

_?]Reflector Positio_

2. Using pages 1 through 6 of the printout, verify that the reflector positions are within the values specified in
AE-26002/1, TDS 5 and 6. Record pass or fail on TDS 46.

GSEMode.5, The GSE Mode-5 shall be tested as follows:

Obtain a printout (9 pages) for all of the parameters ([1] through [VII) described in 3.2.4.3.7 as follows:

(a) Return to the Main Menu by pressing: RETURN [1].- .-- " " : = . _.._ -

......................................... -.''--"
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Co)

(c)

On Main Menu, select:[I0]SF_J2TF_,ST.

On Self Test Menu, select: [7] RUN GSE MODE.

(The computer will promPt: Enter GSE mode {0 to 15}.)

(d) SelectGSE mode 5 attheprompL .

(e) Press PRINT [3] FULL. The computer will start printing all 9 pages.

NOTE

To verify the following step, the operator may printout the individual
parameters by using AE-26157 and attach the data to each TDS or the 9
full page printout may be used.

[IV] Reflector Positions

2. Using pages 1 through 6 of the printout, verify that the reflector positions are within the values specified in
AE-26002/1, TDS 5 and 6. Record pass or fail on TDS 46.

3.2.4.3.7.7 GgE Mode-7. The GSE Mode-7 shall be tested as follows:

'. \

. Obtain a printout (9 pages) for all of the param,ters (I'll through IV1]) described in 3.2A.3.7 as follows:
/

(a) Return to the Main Menu by pressing: RETURN [1].
B

Co) On Main Menu, select: [10] SELF TEST.

(c) On Self Test Menu, select: [7] RUN GSE MODE.
(The computer will prompt: Enter GSE mode {0 to 15}.)

(d) Select GSE mode 7 at the prompL

(e) Press PRINT [3] FULL. The computer will start printing all 9 pages.

NOTE

To verify the following steps, the operator may printout the individual
parameters by using AE-26157 and attach the data to each TDS or he
may use the 9 page full printout.

[IV] Reflector posidQns.

. Using paget 1 through 6 of the printout, verify that the reflector positions are within the values specified in
AE-26002/1, TDS 5 and 6. Record pass or fall on TDS 46.

. Set the STE to GSE MODE-0, failure to do so will cause the STE to produce faulty data when in normal

mode. To enter GSE-MODE-0 into the computer:.

(a) Return to the Main Menu by pressing: RETURN [1].

_) On Main Menu, select: [ I0] SELF TEST.

(c) On Self Test Menu, select: [7] RUN GSE MODE.
(The computer will prompt: Enter GSE mode {0 to 15}.)

.... _. _.__..... - .... -. :..:..__ .................................... _ :.- .... -
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(d) Select GSE mode 0.

3.2.4.4 Radiometer'_'uizctionaI test. The purpose of the radiometer functional test is to verify the performance of the
AMSU-A1 radiometer atthe system level. This test shall consist of the following subtests:

a. PLLO _equency measurements 3..2.414.1

b. Relative NEAT measurements 3.2.4.4.2

3.2.4.4.1 PLLOfi-equencymeasurements.Measurethe PLLO frequenciesasfollows:

Ii Prepare the unit and the test equipment as indicated in Fig_e 27. Frequency verification for the receiver
shall be performed on the following frequency (see Figure 28 for sample plot):

(AI-I) Ch-9,10,11,12,13and 14: 57.290344OHz (PLLO No. IandPLLO No. 2)

. Turn on the unit by using the procedure stated in 3.2.3.5. Allow not less than one hour for the equipment to
warm-upandfor the unit to stabilize.

On the Commands Menu, execute the following commands:

(a)

(b)

[14]ANTENNA WARM CAL PO$ = NO

¥ • •

[15]ANTENNA COLD CAL POS = NO

(c) [16]ANTENNA NADIR POS = YES

(d) [17]ANTENNA FULL SCAN MODE -_ NO

3. Record the measm'ed frequencies on TDS 49, and plotter data. Repeat step 2 for PLLO No. 2.

4. Remove the test equipment but leave the unit on in preparation for the next test.

\ .
\
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Figure 27. Configuration for RF Measurements
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RRS BW 3BB kHz yaw 300 Hz

Figure28. SamplePlot

SPAN 2. 00 MHz
SWP 1.00 mec

V

3.2AA.2 Relative radiometer NEAT measurements. The purpose of this test is to perform a preliminary evaluation of the

radiometer NEAT at a 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 shall be LN2
temperature.

The data °brained from this test are considered as relative N'FAT and are to be used as a diagnostic tool to verify proper

operation of the A/D converters and the spacecraft interface.

The equation to determine relative NEAT is as foUows:

' M -_N

where: SD = Standard deviation of 120 samples at hot temperature (warm load)
Th = Standardroom temperature = 300 K

Tc = Standard LN2 temperature = 80 K
M = Average of hot counts (120 samples)
N = Average of cold counts (30 samples)

_e sequence of testing shall be as follows:

a. Equipment preparation and setup configuration

b. Warm load radiometricdata .................
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3.2.4.4.2.1

•, "c. Cold load radiometric data

d. Relative NEAT data collection

Equipment preparation and setup.configuration. The equipment shall be set up as follows:

WARNING

The use of fiquid nitrogen in a confined poorly ventilated area can
cause asphyxiation and death due to a 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.sl_oes), and safety shoes.

d° Do not t'dl target fuller than 1.0 inch from the top. Fill target at the

floor level, away from unit.

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

o

2.

Configure the test equipment and the unit as indicated in Figure 29, except for the cold loads.

Execute commands as necessary to obtain the following configuration:

[9 ] MODULE POWER =

[10] SURVIVAL HTR PWR =

[11] MODULE TOTALLY OFF =

[12] SCAIqNER A1-1 POWER =

[13 ] SCANNER AI-2 POWER =

[14] ANTENNA _ CAL POS =

POWER [4] ON

COMMANDS

CONNECT ANTENNA INCOLDCAL POS =

OFF ANTENNA IN NADIR POS=

ON ANTEN NAFULLScANMODE =

ON. PLL POWER=

ON COLD CAL POSITION MSB =

YES COLD CAL POSITION LSB =

NO

NO

NO

PLL0%1

ZERO

ZERO

[15]

[16]

[17]

[is]
(191
[2o)

. Allow30 minutes for the unit to stabilize.

: ":."
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Antenna Reflector (Dotted Line)

Cold Loads Mounting SupportsAMSU A1 Unit

T-1291000-1

High Bay A1-2

T-1291001-2

v

Figure 29. NEAT Setup Configuration

Relative NEAT data collection

Return to the Main Menu by pressing [l] RETURN.

. On the Main Menu, select [13] FUNCTIONAL TEST. (The STE will automatically command the unit to

position the antenna reflector to the warm and cold loads as it is taking data.)

, Wait approximately one minute to verify that the NEAT results are displayed on the screen. Obtaih a

printout. Repeat step 2 four times and obtain four additional printouts. Average NEAT from these five data

points. Enter the values on TDS 50. Attach the printout to the data sheet.

Repeat steps 1, 2, and 3 for the PLLO No. 2. Allow 30 minutes for the unit to stabilize after switching to
PLLO No. 2.

5. Remove the cold loads and associated hardware.

Z.4g Channel identification test. The purpose of the channel identification test is to verify the proper final configuration

;sembly of each radiometer channel from antenna input to the spacecraft interface.

1. Configure the unit and test equipment as shown in Figures 26 and 32. _i

2. Connect the STE to instrument Using the following STE interface cables.
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STE interface cableII(1356648-I)

STE interfacecableJ2(1356648-2)

c. STE interfacecableJ30356648-3)

d. STE interfacecableJ4(1356648-4)

Followtheturn-onprocedureperpara.3.2.3.5.

EntertheSTE command "SCANNER AI-IPOWER." Wait18secondsbeforeissuingthenextcommand.

Enter the STE command "SCANNER A1-2 POWER." Wait 18 seconds before issuing the next command.

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.

Enter the STE command "[1] RETURN" to return to the monitor only screen.

"Enter the STE command "[10] DIGITAL-A:' The STE should now display the digital-A data screen shown

in Figure 30. From this screen enter the $TE command "[9] BEAM POSITION NN-ALL CHANNELS."

The STE then asks "ENTER BEAM POSITION NO (1 TO 30)." Enter "30" to show the radiomewic
counts data for channels 3-15. The STE should now display the radiometdc data screen shown in Figure

31, except with a different set of count data., ,-

Allow the instrument to stabilize for approximately 20 minutes. Enter the STE command "[2]" to obtain a

screen only printout.
oO

Configure the ut_t and test equipment as shown in Figure 32. Turn ON the sweeper and allow to warm up
approximately10 minutes. Make sure that the RF power is OFFduring 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 setting should be no greater than -20 dBm.

Set the sweeper frequency to 50.35 _-s0.01GHz and set the RF power level to -20 dBm. Position the
multiplier/gainhornth.reetofourfeetfromtheinstrumentsothattheAI-2antennaandgainhornare
-approximatelyaligned(seeFigure32).Rotatethegainhorn,ifneeded,totheverticalpolarizationposition.

TurnON theRF powermakingsurethepowerlevelissetto-20dBm. Allowthemultipliertowarm up

approximatelyfiveminutes.

At theSTE screencomparetheradiometricdatacountsofcharmel3tothecountsprintedol/tatstepI0.

EntertheSTE command "[2]"toobtainascreenonlyprintout.

From theprintoutsobtainedinstepsI0and14,verifythattheradiometricdatacountsforchannel3have
.increasedsignificantly,approximatelyI000ormore,andthattheotherchannels'datacountshaveremained

relativelyunchanged,lessthan300 counts.

I_ecordthecountsdifferenceonTDS 52ofchannel3 fromtheprintoutsobtainedinsteps10and 14and

attachprintoutstoTDS 52.

Repeatsteps12through16forthefrequenciesandpolarizationslistedon TD$ 52.
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18.

19.

20.

After all A1 channels have been identified, turnOFF the RF power. Return the reflectors to the warm cal
position.

Tm_nthe STE Q/Main and N/Pulse switches to OFF.

Turn thc STE power supply panel main power switch OFF....

EOS

[5]

[6]

[7]

I8]

[9]

[ 10]

[n]

[ ]2]

[ ]3]

[ 14]

ENGROK

A1-03 EI.EXE;31 COLD CALMODE

SCIENCEDATA ELEMENT 0000

CONTROL/STATUS ELEMENT 00

ENGINEERING ELEMENT 00

DATA STREAM (64VALUES)

BEAM Posrr[oNNN-ALL CHANNELS

CHANNEL NN -ALLBEAMPOSITIONS

WARM CALIBRATE

COLD CAI/LBRATE

REFI_CrOR POSITIONS

TEMPERATURE DATA (16 VALUES` )

POWER .- • ON

SELECT BUTTON 2

PIS-JUN-98

CHECKSUMIN 15AI SA28

SCREEN ONLY [2] PRINT [3]

09:36:59 SCAN NUMBER 34

34SA29 47

[ _ ] RETURN

V

Figure 30. Digital-A Data Screen
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EOSI AI-03 E1.EXE;31 COLD CALMODE

[ 5 ] SCIENCE DATA

"[6 ] CONTROL/STATUS - "EL_ENT

P15-JUN-98

0000

00

00

RADIOMETRIC DATA

09:49:07 SCAN NUMBER 11

CH DATA
3 15798
4 16252
5 15661
6 16413
7 18044

BEAMPOSITION
CH DATA CH DATA

8 15414 13 15811
9 16176 14 16029
10 16010 15 15102
11 15639
12 15817

[21]" UP

ENGR OK POWER ON

[221 DOWN

CHECKSUM IN DF5D CALC DFSD SA28 11 SA29 14

SF.!-I:C'I"BI.rrI_N 2

Figure 31. Radio_etric Data Screen

°."

HP 83557A/83558A I...

Multiplier I"

I
DO []
DO DOrl

HP 83623A

Sweeper

A1-2

AI-I

End view of

A1 Instrument

Figure32. Channel IdentificationSetup
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4. QUALITY _SURAN_ PROVISIONS

4.1 Respom_bH_for inspection.AerojetQualityAssuranceshallinspectinaccordancewiththerequirementsofthistest

procedure and S-480-79 and S-480-80. Quality Control shall verify all test set-ups prior to start of test. Bonded software
shall be used for all tests and shall be ob_ned 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 GenCorp
Aerojet, Azusa Operations, Azusa, CA.

4.1.2 Electrostatic Device (ESD) handling. All electronic hardware shall be handled in accordance with Aerojet Standard
STD-24.54.

4.2 Monitoring procedures. All tests in this procedure shall be monitored by quality conlzol.

4.2.1 Test equipment. Test equipment calibration procedures shall comply with the requirements of MILoSTD-45662.

4.2.2 Software. Bonded software shall be used at all times.

4.3 Monitori_g procedures for materials. Not applicable.

¥ ¢¢

4.4 Cerfffication. Certification for handling ESD-sensitive equipment is required for all personnel working on the assembly

and test of the AMSU-A instrument, per STD-2454.

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 tesfresults shall be recorded On the data sheets to demonstrate
:ompliance with the applicable specification requirements. Methods of analysis shall be appropriate for the parameters being
nspected. It shall be the responsibility 9f Aerojet to review the test data and determine conformance of the unit under test to
he performance requirements contained in S-480-80 and this specification,

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

-, -%

V
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4.5.2 General. All data sheets associated with the tests on the unit plus the data reduction and analysis of specific

x._.j parameters required by each applicable test procedure obtained from screen printouts and plots, oscilloscope photographs, or
magnetic recordings shall be included with the associated shop order. During tests in which a CRT screen is to be printed or

plotted and retained as a data sheet, the following annotation shall be appfied:

(Signature)

Test/Systems En$ineer.

(Signature)

Quality Control:
(Signature)

Customer Representative
(Flight Hardware Only):

Date:

Test Paragraph No.:

Subassembly/Assembly Serial No.:

4.5.2.1
the Test
with the

Shop Order No.: ! "

Test data. The test data shall be that which was obtained during performance of the tests specified and recorded on

Data Sheet(s) (TDS) (see Appendix A) and on printouts and plots and shall be attached to the shop order associated
test. v"

".\

÷ _

. /

2

..................... : . .:..-". ......... "
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5. PREPARATION FOR DELIVERY

This section is not app'fieable to th_ specification.

6. NOTES

6.1 Acronyms and abbreviations

AMSU
ATB
AWG

Advanced Microwave Sounding Unit
Analog telemetry bus
American Wire Gage

BP Beam Position

CAL
CPT

Calibrate

Comprehensive performance test

d
DC
DVM.-

delta
Direct current

Digital volt meter

EMI
ESD
EXT

Electromagnetic interference
Electrostatic Sensitive Device
External

?re

FAS

GHz
GIIS
GND
GSE

Failure analysis sCategy
t" •

Gigahertz
General Instrument Interface Specification
Ground

Ground Support Equipment

HTR

kHz

Heater

Kilohertz

LFr
LSB

Limited performance test
Least significant bit

MA
METSAT
MLB
MFG
MMW

MS, MSEC
MSB
MY

Milliampere
Meteorological Satellite
Main load bus
Manufacturer
Millimeter wave
Millisecond

Most significant bit
MiIlivolt

NEAT Noise equivalent delta temperature

PFIVi
PLB
PLL

PLLO

Protoflight Model
Pulse load bt_ V

Phase lock loop -_...
Phase 10ck loop oscillator ................................................. - ........ -:-..... •.... ".......... =_-
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POS Position
PWR.: ,_ " Power

RTN Return

°.

Special Test Equipment

TAR Test Anomaly Record
TDS Test Data Sheet
TLM Telemetry
"I'M Iusu'ument Temperature

U]IS Unique Instrument Interface Specification

Vdc Volts, direct current

Its "" Microsecond

6.2 Changes. The outside margins of this document have been marked to indicate where modifications, deletions, or
additions have been made since the previous issue. This is done solely as a convenience to users, who are cautioned to

evaluate the requirements of this document based on the entire content as written, regardless of the marginal notations and

relationship to the previous issue. , ,"

........... -__ .___ "..__ .. --- _ _, ........... 7- ..._ L- ....... -_ .
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APPENDIX A

TEST DATA SHEETS

This appendix contains the test data sheets for all tests and !nspecdons listed in section 3.

• Page

GroundingSystem"lest.......................................................................................................................................y............................A-2

+28 MI.J8DuringTurn-onTransient.................................................................................... ..................................................A'II
+28 MI.B OperatingPower .............................................................................................................................. " .......................... ""I"
+28 Puhe Load Bus ...................................................................................................... : .......................................................... A- 3

+28 V Analog Telernewy Bus. .................................................................................................................................................... A-15

+ I0V kterface Bus Voltage ................................................................................................................................................................ A'll6

Power Input Test for LPT ................................................................................................................................................................ _']_
1_48 MHz Clock Signal Verification ................................................................................................................................................. ""1"
"CI" $ hilt Pulse Verificatlon .......................................................................................................................................................... ^" _

"A!" SelectPulseVerification ................................................................................................................................................... .A'220
"8S_conds"r-rar_syne_t_ ..................................................................................................-,---.................................................A-_
Syr,_hroni2ation Signals Relationship .......................................................................................................................................... A-
Synchronizafion Signals Relationship ........................................................................................................................................ ,...... A-24
Commands and Digltal-B Telemetry Verification .................................................................................... •................................. A-25
ScannerCommandsVorificadon ............................................... :....................................... _........................................................ A-26

Scanner Cornmands Verification ..................................................................................................................... ,'"" ............................ AA:_
ScannerCommands Verification .............................................................................................. "-'""................................................"'9

"" ds . A--'ZScannerPosmons Comman ..................................... 7"": .............. : ....................... "":'"""'"':"" .......... "."'"_" ................ '".... A 30
Digital-A Data Output Full Scan Mode Synch Sequelae, Umt _D./Serial Number and Digltal-B Serial Data Ver]ficauon .................... -
Reflector Positions Section [IV] ....................................................................................................................................... ""'" .... A-31
Digital-A Data Output Radiometer Data Section [3/] ............................................................................................................................. A-32

•Digital-A Data Output Warm Cad Modc Synch Sequence, Unit LDJSeda] Number and Digital-B Serial Data Verification ................... A-3_
Reflector Position Warm C_ Mode Section [IV] and Reflector Position Nadir Mode Section [IV] ..................................................... A-36

Digital-A Data Output Warm Cal Mode Radiometer Data Section [3/] ........................... . ......................... ..................................... A-37
fin .............. A-38

Warm Cal Mode Temperature Sensors Sec o [VII ............. ............... "7......................... :"'"'": ........ ."................. " ...... :"........... "-40
Digital-A Data Output Cold Cal Mode Synch Sequence, Umt LD3Serial Number and Diglud-B Serial Data Verificanon ...................
Reflector Position Warm Od Mode Section [IV], Reflector Position Cold Cad Mode Section [IV], and Reflector

............... A-41
Po_tuon Nadir Mode Secuon [IV] ............. ,.......................... : .............................................................................. ,-- ............... ," "43
Digital-ADataOutputColdCadMode Radiomemr Data Secuon Dr] ................................................................................................. ^
coldCalMode TemperatureSensorsSectionIV1]................................................................................................................................A-44
Digital-A Data OutputNadirMode Synch Sequence. Unit LD./Serial Number and Digital-B Serial Data Veaificadon........................ A-46

Digi_-A Dam Output Nadir Mode IL_liomelerDam ,_ctionIV]......................................................................................................A-47

NadirMode TemperatureSensorsSecdon[VII.............................................................................................."................................ AIS 0
AnalogTelemetryVerificationby Way ofconnectorJ6................................................................................................................._'_l
AnalogTelemetrySignalsby Way oftheSTE ........................................................................................................................"-"',"""""
Integrate/H01d and Dump Signal Verification ................................................................................................... ,................... ""","..... A-53
Integr_onT_nc (AnalogOutpu0 Verification. .................................................7.............................................................................A.54

IntegrationTune (AnalogOutpu0 Verifcadon..................................................................•........,..,...,.,,..,.,....,"...............,...........A'556
IntegrationTune (AnalogOutput)Vedficadon....._ .................................................................................................................. .......... "
IntegrationTune (AnalogOutput)Verification.............................................................................................................................A-57

• " n. A-58
Integration Ttrne (An,dog Output) Verificatio ............................... •................................................................................. _........... _"" A 59
Integration Tune (Analog Output) Verification ...................................................................... ;........................................................... "
IntegrationTmae (Analog Outpu0 Verification. .............................................................................................................................. A-60
PLI._ No. | Verification and PI.Z,ONo. 2 Verification ................................................................................................................. A-61

Digital-A/GSE Mode-1 Synch Sequence, Unit LD./Serial Number and Dighal-B Serial Data VexHication ............................................. A-62

Reflector Position .......................................................................................................................................................................... A_3

Digital-A/GSE Mode-I RadlometerDam Section[3/]......................................................................................................................._'_L
Digital-A/GSEMode-I TemperatureSensorsSection[VII................................................................................................................_-w

Receiver Input Si_ .................................................................................................................................................................. A-68
Radiometer Relative NEDTVerlfication ................................................................................................................................. A-69

Transient S_ccptibility Test ......................................................................................................................................................... A:7_
Chann¢I Identification Test ..........................................................................................................................................................
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TEST DATA SHEET I (Sheet I of 9)

Grounding System Test (Paragraph 3.2.4.1)

Jl of Spacecraft Interface
From Chassis

Ground to

Jl-1

Jlo2

I1-3

JI-4

J1-5

J1-6

J1-7

J1-8

JI-9

Jl-10

Jl-ll

Ji-14

Jl-15

Jl-16

Jl-17

Jl-18

Pin Description

+28 V MLB

+28 V MLB

+28 V MLB RTN

+28 V MLB RTN

+28 V PLB

!+28 V PLB
, , ...

[+28 V PLB RTN

+28 V PLB RTN

+28 V TMB
,r

28 VTMB RTN

NO CONNECTION

Required Resistance

(Ohms)
> lOOk

>l_k

>l_k

>l_k

>I00k

>l_k

>l_k

>l_k

>10(0

>lOOk

>lOOk

Jl-12 NO CONNECTION >"100k

Jl-13 CHASSIS GROUND (El)

+28 V MLB

+28 V MLB "

+28 V MLB RTN " >

+28 V MLB RTN >

+28 V PLB > 100k

Jl-19 +28 V PLB > 100k

J1-20 +28 VPLB RTN .> look

J1-21 +28 VPLB RTN > look
, ,=.

JI-22 +28 V TMB > 100k

J1-23 100k

<1

>look

>look

look

look

28 V TMB RTN >

SAFETY HTR PWR >

S_ HTR RTN >

JI-24 look

" " Jl-_ look

Measured Value

(ohms) Pass/Fail

I I | i

A-2

).

t



TEST DATA SHEET'1 (Sheet 2 of 9)

Grounding Interface Test (Paragraph 3.2.4.1)

J2 of Spacecraft Interface

AE-26156/3C

6 Apr 99

From Chassis
Ground to

J2-1

J2-2
12-3

J2-4

J2-5
J2-6

Pin Description

Chassis Ground (E2)

DATA CLOCK (C1)

Signal Return
_o Connection

DIGITAL-A DATA OUT

DATA ENABLE (A !)
8 SEC SYNC PULSE

Required Resistance

(Ohms)
<1

> 100k
> 100k

> look

> 100k
>look

J2-7 > 100k

J2-8 No Connection > look
J2-9 No Connection > look

Measured Value

(Ohms) Pass/Fail

From Chassis
Ground to

J3-1 1.248 MHz CLK

J3-2 1.248 MHz t'_K RTN

L J3-3 Chassis GND (E3)

J3 of Spacecraft Interface

Pin Description Required Resistance
(Ohms)
> 100k

_. > look

<I

MeasuredValue

(Ohms) Pass/Fail

From Chassis
Ground to

J5 of Spacecraft Interface
_in Description Required Resistance

I5-1 Ch_sis Ground (E5)
J5-2 MODULE PWR IND

J5-3

J5-4
J5-5

J5-6
J5-7

COLD.CAL POS MSB (OUT)

No Connection

SCANNER AI-20N/OI_

ANT IN COLD CAL POS

PLL PRI/RED

J5-8 No Connection
J5-9 SURV HTR ON/OFF

J5-10 No ConnectiO n
J5-11
J5-12

J5-13

I5-14
J5-15

COLD CAL POS LSB (OUT)

SCANNER AI-ION/OFF

ANT INWAP ,CALvos
ANT IN NADIR POS

FULL SCAN MODE

(Ohms)
<1

> look

> look

>look

>look

>look
>look
>look

>look
>look

>look

Measured Value

>look

>look

>look
>look

Pass/Fail

A-3
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TEST DATA SHEET 1 (Sheet 3 of 9)

Grounding System Test(Paragraph 3.2.4-1)- _ . ,
.. rl|

FromChassis
Ground to

J4-1

J4-2

J4-3

J4-4

J4-5

J4-6

J4-7

J4-8

J4-9

J4-10

J4-11

J4-12

J4-13

J4-14

J4-15

J4-16

J4-I7

J4-18

J4-19

J4-20

J4-21

J4-22

J4-23

J4-24

".• J4-25

J4 of Spacecraft Interface
• Pin Description Required Resistance

(Ohms)
<IChassis Ground (E4)

MODULE PWR DISCONN

SURVIVAL HTR ON

MODULE TOTALLY OFF

SCANNER A1-2 ON/OFF

ANT AT COLD CAL POS > 100k

PLL SELECT > look

ANT AT NADIR POS > look

COLD CAL POS MSB ON) > 100k

No Connection > 100k

No Connection > 100k

+I0 V INTERFACE BUS > _OOI_

I0 V INTERFACE BUS RTN > 100k

MODULE PWR CONN > look

SURVIVAL HTR OFF > look

SCANNER AI-1 ON/OFF > 100k

ANT AT WARM CAL POS > 100k

FULL SCAN

COLD CAL POS LSB (IN)

No Connection

No Connection

No Connection >

No Connection >

+10 V INTERFACE BUS >
i

I0V INTERFACE BUS RTN >

> look

> look

>look

>look

>look

>look

>look

>look

look

look

look

look

Meast_cdValue

(Oh=) Pas_l

II

i:"

A-4
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TEST DATA SHEET 1 (Sheet 4 of 9)

Grounding System Test ('Paragraph 3.2.4. I)

- °

From Chassis
Ground to

J6-1

J6-2

J6-3
J6-4

J6-5

J6-6

J6-7
J6-8

J6-9

J6-10

J6 of Spacecraft Interface

Pin De.scription Required Resistance

J6-19

16-20

36-21

C_._¢is GND (E6)
RF SH'_T-I::AI-1 TEMP
AI-ISCAN. MTR. TEMP

WARM LOAD AI-ITEMP

No Conn.ectJon

PLLO l_.rJLOCI( DETECT

No Connection

AI-1DRIVE MTR ,CURR
+15V ANT DR MON

+5 V ANT DR MON

J6-11 +15 V SIG PROC MON

J6-12 +5 V SIG PROC MON
J6-13 L.O. VOLTAGE CH 3 MON

J6-14 L.O. vOLTAGE CH 5 MON

J6-15 L.O. VOLTAGE CH 7 MON

J6-16 +15 VDC PLL LO MON
m

J6-17 +I0 V MIXER/AMP MON

J6-18 L.O. VOLTAGE CH 15 MON

No Connection

25 V TMB R.TN,
RF SI-_x.]= AI-2 TEMP

J6-22

J6-23
J6-24

J6-25

J6-26
J6-27

,,, ,, ,

J6-28

J6-29
J6-30

J6-31
J6-32

J6-33

J6-34
J6-35

J6-36
J6..37

AI-2 SCAN MTI_.TEMP
WARM LOAD AI-2 TEMP

No Connection
PLLO PRI LOCK DETECT

No Connection

AI-2 DRIVE MTR CURR

-15V ANT DR MON

-15V SIG PROC MON

L.O.VOLTA,GE CH 4 MON
L.O.VOLTAGE CH 6MON

L.O.VOLTAGE CH 8 MON

-15 VDC PLL LO MON

+8 V IF AMP MON

No Connection

No Connection

iNo Connection

(Ohms) ..
<I

> 100k

> 100k

> 100k

> 100k

> look

> look

> look

> 100k

> 100k

> look

Measured Value

> look

> look

> look

> 100k
#R

> look

> look

> look

> look

> 100k

> 100k

> look

> 100k

> look

>look

>look

>look

>look

>look

>look

>look

>look

> look

>look

>look

.. >look>look

Pass/Fail
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TEST DATA SHEET 1 (Sheet 5 of 9)
Grounding System Test (Paragraph 3.2.4.1)

.-, ,

From Ch_ss_
Ground to

I7-1

J7-5

J7 of Spacecraft Interface

Pin Description Required Resistance
(Ohms). •

Chassis GND (E7)
I7-2 iNoConnection

Y7-3 REDUN PLO LOCK DET

J7-4 I15 V RTN (2/3)

15v RTN (2/3),
iDUN_ TEST POINTI7.-6

/7-7
J7:8

J7-9

No Connection

!CH3 OUT TEST POINT

_CH4 OUT TEST POINT

J7-10 !CH5 OUT TEST POINT

17-11 .CH6 OUT TEST POINT
Y7-12 CH7 OUT TEST POINT

J7-13

J7-14
J7'15

!CH8 OUT TEST POINT

CH9 OUT TEST POINT

iNoConnection
J7-16 No Connection

|, •

3"7-17 GSE CMD LSB

/7-18 GSE CMD MSB-I

/7-19 +5 V GSE INTERLOCK A
J7-20 No ConneCtion " ""
/7-21
J7-22

J7-23
Y'/-24

Y'/-25

.r7-26

<i

> 100k
> 100k

> 100k
> 100k

> 100k

> 100k
> 100k

> 100k
> look

> 100k

> look
> look

> look

> look

>'10_)k

> look
> look
> 100k

> look

No Connection > look

PRI PLO LOCK DET > 100k
No Connection > look

I/H TEST POINT > look

No Connection > look
> look,5v RaN (_)

J7-27 CHI0OUT TESTPOINT
n-28 C_11our TESTPO.ncr
Y7-29 CH12OUT TESTPOINT

>look
>look

J7-30

Y7-31
J7-32

J7-33
J7-34

>look

CHI3 OUT TEST POINT > look

CH14 OUT TEST POINT > look
>lookCH15 OUT TEST POINT

No Connection
No Connection

MeasuredValue

(Oh.ms)

> look

> look

J7-35 GSE CMD MSB > look

J7-36 5 V RTN (1) > I00k
J7-37 +5 V GSE INTERLOCK B > 100k

Pass/Fail

V
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TEST DATA SHEET 1 (Sheet 6 of 9)

Grounding Interface Test (Paragraph 3.2.4. I)

Sot_co

Pin

.ll-1

I1-1

Jl-1

J1-3

J1-3

JI-3

]'1-5

ll-5

J1-5

J1-7

J1-7

J1-7

J1-9

Jl-10

Jl-10

J4-12

J4-13

Jl-1

Jl-1

Jl-1

Jl-1

Jl-I

Jl-I

Jl-1

Jl-1

Jl-1

Jl-1

J1-3

J1-3

J1-3

11-3

J1-3

J1-3

J1-3

J1-3

J1-3

Destination

Pin

J1-2

Jl-14

Jl-15

J1-4

Jl-16

Jl-17

JI-6

Jl-18

Jl-19

J1-8
l"

J1-20

J1-21

J1-22

J1-23

J6-20

J4-24

J4-25

J1-3

J1-5

J1-7

J1-9

Jl-10

J1-24

JI-25

J2-3

J4-12

J4-13

J1-5

J1-7

J1-9

Jl-10

JI-24

J1-25

J2-3

J4-12

J4-13

Source Pin Description

+28 V MI_.la

+28 V lvN.l_

+28 V

28 V l_.la RTN

28 V Ml.la RTN

28 V lvfl.la RTN

+28 V PLB

+28 V PI.,B

i+28 V PLB

28 V PLB RTN

28 V PLB RTN

28 V PLB RTN

+28 V TMB

28 VTMB RTN

28 V TMB RTN .,
+10 V INTERFACE BUS"

10 V INTERFACE BUS RTN

+28 V M:.rt

..+28 V lvN.A

+28 VI_._

+28 VMT.A

+28 V MI.A

+28 V M__.A

+28 VI_.A

+28 V MLA

+28 V IVt'LB ,:
+28 V MLB

28 V Iv_.ARTN

28 V MIJ_ RTN

28v Ivn.ARTN
t28V Ivn.ARTN

28 V IVn'.ARTN

28 V Ik,_'.ARTN
28 V ldJ.l_ RTN

28 V MtJ_ RTN

',28 V MLB RTN

Required
Resistance

(ohms)
<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

<1

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

>100k

>look

>look

> 100k

Measured Value

(Ohms) Pass/Fail

,I

A-7
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Source

Pin
Destination

Pin

TEST DATA SHEET 1 (Sheet 7 of 9)

Grounding Interface Test (Paragraph 3.2.4.1) _-_

So_cc PinDescription

J1-5 J1-7 +28 V PLB

J1-5 JI-9 +28 VPLB

_ JI-5 Jl-10 +28'V PLB

J1-5

Jl-5

J1-5

J1-5

J1-5

J1-7

J1-7

J1-24

J1-7

JI-7

11-7

J1-25

J2-3

J4-12

J4-13

J1-9

Jl-10

..J71-24

J1-25

+28 V PLB

+28 V PLB

+28 V PLB
r

+28 V PLB

J1-7

J1-9

J1-9

J1-9

+28V'PLB
28 V PLB RTN

28 V PLB RTN

28 V PLB RTN
7,,. , ,,., , ,,

28 V PLB RTN

J2-3 28 V PLB RTN

I1-7 J4-12 28 V PLB RTN

J4-13 28 V PLB RTN

Jl-10

J1-24

_+28VTMB

+28 VTMB

J1-25 +28 V TMB

J1-9 J2-3 +28 V TMB

J1-9 J4-12

J4-13

J1-24

J1-9

ll-10

Jl-10

J1-24

J1-24
J1-25

+28 V TMB

+2s'v'rm
;28 V TMB RTN

i28V'TMBRTNJ1-25

ll-10 J2-3 28 V TMB RTN
II

Jl-10 J4-12 128 V TMB RTN > 100k

Jl-10 J4-13 128 V TMB RTN > 100k

> 100k

R_u_d
_sistan_

(Ohms)
>100k

>I_k

>100k

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

>look

SAFETY tH'R P_
J2-3 SAFETY HTR PWR > 100k

, ,,, ,,,

J1-24 J4-12 S,_HTRP ,W"R ,, > look
J4-13 > 100k

J2-3

I1-24

J1-25

J1-25

J1-25
J4-12

 sAv'ma, mx pv ,,
SAFETY HTR PWR. RTN
SAFETY HTR PWR RTN

 PWR RaN

> look

> 100k

J4-13 > 100k

J2-3 J4-i2 SIGNAL RTN > 100k

J2-3 J4-13 SIGNAL RTN > look

+I0 V INTERFACE BUSJ4-12 J4-13 >look

Measured Value

(Ohms) Pass_ail
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I

Souice

Pin

Des6nafion

Pin

TEST DATA SHEET 1 (Sheet8 of9)

Grounding InterfaceTest(Paragraph3.2.4.1)

J2-2

J2-5

J2-6

J2-7

3"3-1

J3-2

J4-2

J4-3

J4-.4

J4-5

J4-6

3.4-13

J4-13

3.4-13

J4-13

J4-13

3.4-13

3.4-13

J4-13

J4-13

3"4-13

J4-13

Source Pin Description

DATA CLOCK (CI)
DIGITAL-A DATA OUT

DATA ENABLE (AI)

8 SEC SY'NC PULSE

1.248 MI-IZ CLK

1.248 MHZ CLK RTN

Required
Resistance

(Ohms)
> 2k

> 2k

> 2k

> 2k

>2k

> 2k

> 2kMODULE PWR DISCONN

SURVIVAL HTR ON > 2k

MODULE TOTAr 1.y OFF > 2k

SCANNER AI-2 ON/OFF > 2k

ANT AT COLD CAL POS > 2k

J4-7 ....J4-13 PLL SE! .'I::-CT > 2k

3"4-8 J4-13 ANT AT NADIR POS > 2k

J4-9 J4-13 COLD CAL POS MSB (IN) > 21(
MODULE PWR CONN

s vrvALH'rR oFF ""
SCANNER AI-1 ON/OFF

ANT AT WARM CAL POS
,, =

FULL SCAN

COLD CAL POS LSB

MODULE PWR IND

COLD CAL POS MSB (OUT)

SCANNER AI-2 ON/OFF

J4-14

3.4-15

J4-16

3.4-17

J4-18

J4-19

J5-2

J5-3

J4-13

J4-13

J4-13

J4-13

J4-13

J4-13 "

J4-13

3.4-13

,COLD CAL POS LSB (OUT)

J4-13J5 -5

J5-6 3"4-13 ANT IN COLD CAL POS

J5-7 3"4-13 PLL PRI/Rle.D

J5-9 J4-13 SURV HTR ON/OFF

J5-11 J4-13

J5-12

J5-13

J5-14

J5-15

SCANNER AI-I ON/OFF

INWARM CAL POS
ANT IN NADIR POS

.FULL SCAN MODE

J4-13

J4-13

3.4-13

J4-13

> 2k

> 2k

> 2k

> 2k

> 2k

>2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

> 2k

>2k

• 2k

>2k

> 2k

Mcasurccl Value

(Ohms) Pass/Fail

A-9
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Source Destination

Pin Pin

J6-2 Jl-10

J6-3 Jl-10

JI-10J6-4
J6-6 J4-13

J6-8 J4-13
J6-9 J4-13

J6-I0 J4-13

J6-11 J4-13
J6-12
J6-13

J4-13

TEST DATA SHEET 1 (Sheet 9 of 9)
Grounding Interface Test (Paragraph 3.2.4.1)

SourcePinDescription

J4-13
J6-14 J4-13

J6-15 J4-13
J6-16 J4-13

J6-17 J4-13
]'6-18 J4-13

J6-21 J4-10
J6-22

aF AI-I
AI-I SCAN MTR.TEMP

WARM LOAD AI-ITEMP

PLLO RED LOCK DETECT

AI-1 DRIVE MTR CVR

+15 VDC ANT DRIVE MON

+5 VDC ANT DRIVE MON
+15 VDC SIG PROC MON

+5VDC SIG PROC MON

L.O.VOLTAGE CH3 MON

LO. VOLTAGE CH5 MON

L.O.VOLTAGE CH7 MON
+15 VDC PLL LO MON

+I0 V MIXER/AMP MON

L.O.VOLTAGE CHI5 MON

RFS. mL AI-2TEMP
iAI-2 SCAN MTR.TEMP

WARM LOAD AI-2 TEMP
PLLO PRI LOCK DETECT

A1-2 DRIVE MTR CURR

1-15VDC ANT DRIVE MON
-15VDC SIG PROC MON

L.O. VOLTAGE CH4 MON
L.O. VOLTAGE CH6 MON

L.O.VOLTAGEC'HSMON
-15 V'DC PLL L0" MON

IF AMP MON

J4-10
J6-23 J4-10

J6-25 J4-13
J6-27 J4-13

J6-28 J4-13
J6-29 J4-13

J6-30 J4-13
J6-31 J4-13

J6-32 J4-13

J6-33 J4-13
J6-34 - J4-13

Required
Resistance

,_ (Ohms)
> 2k
> 2k

> 2k
> 2k

> 2k

> 2k
> 2k

> 2k

> 2k
>2k
> 2k

> 2k

> 2k
> 2k
> 2k

> 2k

> 2k
> 2k

> 2k
> 2k

> 2k
> 2k

> 2k
> 2k

> 2k

> 2k
> 2k

Measured Value

(Ohms)

. r

Pass/Fail

Circle Test: CPT LPT

blETSAT/AMSU-A1 System P/N IS-1331720 Shop Order. S/N:

Test Systems Engineer Date

Customer Representative
(Flight Hardware Only)

i .......

Date Quality Control

i

Date

ii i

A-10
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TEST DATA _ 2

+28 MLB During Turn-on Transient (Paragraph3.2.4.2.1.1)

[At 28.56 Vdc:

Step
7

8

10

Rex'uir_*

Parameter

Time to reach :Readystate current
Peak Current

Rate of Change (Slope): dI/dT

Measured/Calculated
rns

...... _PS

mA/_s

S/N 101-104 S/N i05 & up
20 ms max 300 ms max

10.6Amps 5.9Amps

677.m_Fs 250 mA/l.ts

Pass/Fail

At 27.44 Vdc:

Step
7

8
10

Rexuired*

Measured/Calculated S/N 101-104 i S/N 105 & up
ms 20ms max 300 ms max

Amps 1o.6Amps 5.9Amps

mA/ps 677 mA/las 250 mA/_s

Parameter

Time tOreach steady state ctm'ent
Peak Current

Rate of Change (Slope): dI/dT

Pass/i=ail

At28.00 Vdc:

Step
7

8

10

Parameter

Time to reach steady state current
Peak Current

l_ate,of Cban_e (Slope): dl)dT

Measured/Calculated

r ,t ms

,.____Amps
mA/ps

Rexuired*

S/N 101-104i S/N 105 & up
20ms max

10.6Amps
677 mA/ps

300ms max

5.9 Amps
250 mA&ts

Pass/Fail

* Refer to Figure 5. .."

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative
(Flight Hardware Only)

Shop Order:

Date

S/N:

Test Systems Engineer Date

QualityControl Date

A41
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".'.°

TEST DATA SHEET 3

+28 MLB Operating Power (Paragraph 3.2.4.2.1.2) •
V

Step

2

3

4

9

10

11

13

14.

+28V MLB at27 Volts

+28 V MLB voltage at 27 V (Vb)

(Measured)

Average Current (Iv) (PLLO#I)

Units RequiredMeasured

Volts 27.0±0.1

Pass_ail i

Amps N/A N/A

+28 V MLB operatingpower= IV xVb Watts 82W max

(PLLO# 0

Average current ('Iv) (PLLO#2) Amps N/A N/A

+28 V MLB operating power = IV x V b Watts 82 W max

(PLLO#2)

+28 V MI_B at 28 Volts

+28 V Ml_'bus voltageat28 V '(;v"b)

(Measured)
Average Current (IV) (PLLO#I)

Volts 2810+-.0.I

Amps N/A N/A

Watts 82 W max
f ¢ •

Amps N/A N/A

Watts 82 W max

+28 V MLB operatingpower = IV X V b

(PLLO#1)

Average current (IV) (PLLO#2)

+28 V MLB operating power= IV xV b

(PLLO#2) •.

+28 V MLB at29Volts

16

17

18

20

21

+28 V MLB Voltage at 29'_/(V b)

l(Measured)
AverageCurrent(IV)(PLLO#1)

+2"8"VMI.,Boperatingpower= IV xV b

(P O#1)
Averagecurrent(IV)(PLLO#2)

+28 V MLB operating power = IV x V b

(PLLO#2)

Volts 29.0±0.1

Amps NIA N/A

Watts 82 W max

Amps N/A N/A

Watts 82W max

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative
(FlightHardwareOnly)

Shop Order: S/N:

Test Systems En#neer Date

Quality Control DateDate

F

A-12
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TEST DATA SHEET 4 (SheetIof2)

+28 PulseLoad Bus (Paragraph3.2.4.2.2.1-3.2.4.2.2.6)

Paragraph I Parameter I Measured orCalculated I Required

3.2.4.2.2.1

3.2.4.2.2.2

AE-26156t3C

6 Apr 99

i

From -0.1totwo seconds

IPeak Current = Ip

From 2 to 4 seconds

IPe._kCurrent = Ip

__Amps I1.3 amps max

__Amps 1.3 amps max

3.2.4.2.2.3From 4 to6 seconds

" IPe,ak Current = Ip I --Amps 11-3 amps max I

3.2.4.2.2.4 From 6 to 8 seconds

IPeak Current = Ip ,, ---._PS I1-3 amps max I

3.2.4.2.2.5 Eight Sec. Integrated Current Measurement:

3.2.4.2.2.6

.ooo I
Turn-on Transient:

dI/dT .

Peak Current = Ip

I

mA/ps [744 mAJps *
I

___Amps I 11.5 Amps

* Refer to Figure 9.

Bus current during the I/H, D period

Paragraph

3.2.4.27+1

3.2.4.2.2.2

Parameter

From -0.1 to 2 secs

From 2 to 4 secs

Measured or
Calculated

mA

mA

Pass/Fail

NIA

N/A

3.2.4.2.2.3 From 4 to 6 sees mA N/A

3.2.4.2.2,5 From 6 to 8 sees mA N/A

CircleTest: CPT LPT

M_TSAT/AMSU-AI SystemP/N IS-1331720 Shop Order: S/N:

Test Systems Engineer Date

Customer Representative
('Flight Hardware Only)- :

Date Quality Control
__- - .... : .....

Date
• -;

A-13
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'_. ..

TEST DATA SI_.ET 4 (Sheet 2 of 2)
+28 Pulse Load Bus (Paragraph 32.42.2.7)

i i i

Bus current during warm cal, cold cal, & Nadir

Paragraph Parameter . Measu_d or Pass/Fail
Calculated

3.2.4.2.2.7 (2) Warm ca/ mA N/A

3.2.4 _.2.7 (3) Cold cal mA N/A

3.2.4.2.2.7 (4) Nadir mA _D'A

3.2.4.2.2.7 (5) Warm cal (motors off) mA N/A

? y •

Ch-cleTest:

METSAT/AMSU-A1 System PIN IS-1331720 Shop Order:. S/N:

Test Systems Engineer

Customer Representative _.. Date Quality Control

(Flight Hardware Only)

Date

Date
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TEST DATA SHEET 5

+28V AnalogTelemetryBus (Paragraph3.2.4.2.3)

AE-26156/3C

6 Apt 99

Step

3

4

5

Parameter Measured/ Require,d Pass/Fail

: _, Calculated
+28 V ATB Bus Voltage (Vat) ......_Volts 28.0 _+0.5

(Measurea)
Av. Current (Ia) _mA 7 mA max

+28 V ATB Operating Power = Ia X Vat . mW 200 mW max

r _

°.:

,: Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Ord_. SIN:

.. Test Systems Engineer Date

Customer Representative

(Flight Hardware Only)

..............................

Date Quality Control Date

. :.... L....._ : ". 7"_._ .. " -.- " • .......... -..........

A-15
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I

TEST DATA SIIEET 6

+10 V Interface Bus Voltage (Paragraph 3.2.4.2.4)

• Step

3

3

4

Parameter

Av. Current(Ia)
+10 V Interface Bus (Vib) (Measured)

+10 V Interface Bus Power = Ia X Vib

Measured]
Calculated

m.mA

..__.Volts

mW

Required

lOmA max

9.0 :el.O V

100 mW max

Pass/Fall

.°

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order:. S/N:

TestSystems Engineer Date

Customer Representative
(Flight Hardware Only)

Date Quality Control Date

A-16
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TEST DATA SHEET 7

._" Power Input Test for LPT (Paragraph 3.2.4.2.5)

Parameter Measured Units Required Pass/Fail

+28 V _ Voltage (Vb) Volts 28 _+0.5
(Measured at connector J1)

Current Amps Between 0.5 and
4.3 Amps

Szp

3

/

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Customer Representative
(Flight Hardware Only)

Test Systems Engineer

Date QualityConlzol

Date

Date

A-17
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|

TEST DATA SHEET 8

1.248 MHz Clock Signal Verification (Paragraph 32.4_3.2.1)

1.248 CLOCK SIGNAL
ATTACH PHOTOGRAPH OR PLOT HERE

, ,, fr r

Step

5

Parameter Measured/ " Required Pass/Fail
Calculated

-..

Clock Frequency .____MItz 1.248 ±10%

Clock Amplitude ...___Volts 9.0 _+1.0V

Circle Test: cPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order:

Customer Representative Date
(Flight Hardware Only)

i

S/N:

Test Systems Engineer

Quality Control

Date

Date
t

.......... A-18



TEST DATA SHEET 9

"CI" Shift Pulse Verification ('Paragraph 3.2.4.3.2.2)

AE-26156/3C
6 Apr 99

v

"CI" SHIFT PULSE

Attach Photograph OR Plot Here

Parameter

Pulse T'm_ng (A) *
f

Pulse Tinting (B) *

Pulse Amplitude

* Refer to Figure 19 for location of the pulse timing A and B.

Measured/
Calculated

____s

.Volts

Required

48 ps +_10%

12 ps ± 10%

9.0 ± 1.0 V

Pass/Fail

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 ShopOrden S/N:

Test Systems Engineer

Customer Representative
(Hight Hardware Only)

Date Quality Control

Date

Date

A-19
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i 1

T

TEST DATA SHEET 10

"A1" Select Pulse Verification (Paragraph 3.2.4.3.2.3)
i

"AI" SELECT PULSE

Attach Photograph or Plot Here

Parameter Measured/ Required Pass/Fail
Calculated

ItsSelect Pulse Timing (F) * . .

Select Pulse Amplitude

* Refer to Figure 13 for location of the pulse timing F

Volts

961.5 its+_.10%

9.0 _+3.0V

Circle 'Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer

Customer Representative

(Flight Hardware Only)

Date QualityControl

A-20

Date

Date

.%..j
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I

DATA SHEET II

"8Seconds"FrameSyncPulse(Paragraph3.2.4.3.2.4)
I

AE-26156/3C
6 Apt 99

% SECONDS" FRAME SYNC PULSE

Attach Photograph or Plot Hcrc
(Record of"C" timing only is required)

w w

Step Parameter Measured/ Required Pass/Fail
Calculated

I* Frame SyncPulse.Timing(G)* __ Sec 8Sec4-10%

Frame SyncPulseTiming(C)* __ $1s 240.4l_S±10%

Volts 9.0 _1.0 VFrame Sync Pulse Amplitude

* Refer to Figure 13 for location of the timing pulses for G and C.

CircleTest: CFF LPT

METSAT/AMSU-AI SystemP/N IS-1331720

Customer Representative
(Flight Hardware Only)

I II

Shop Order: S/N:

Test Systems Engineer

Date QualityControl

Date

Date

A21 o
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6 Apr 99

TEST DATA SHEET 12 (Sheet 1 of 2)

.;. Synchronization Signals Relationship (Paragraph3.2.4.3.2.5)
I I ...

A1 Select pulse and the 8 seconds Frame syne p_l_.

Verify that the sync pulse between H and C is as
shown in Figure 19.

TIME MEASURED:

TIME REQUIRED: 1.2 ms __.10%

PASS/FAIL
ATTACH PHOTOGRAPH OR PLOT HERE

• o o

Circle'Test: cFr LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/H:

Customer Representative

(Flight Hardware Only)

Test Systems Engineer

Date Quality Control

Date

Date

L --

V

V

A-22 ' -
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TEST DATA SHEET 12 (Sheet 2 of 2)

Synchronization Signals Relationship (Paragraph 3.2.4.3.2.5)

A1 Select pulse and the C1 Shift pulse.

/

ATTACH PHOTOGRAPH OR PLOT HERE

Verify that the sync pulse between I andE is as
shown in Figure 19.

TIME MEASURED:

TIME REQUIRED: 24 p.s ±1

PASS/FAIL.

,*j.

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer Date

Customer Representative
(Fright Hardware Only)

Date Quality Control Date

A.23
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TEST DATA SHEET 13

.. Synchronization Signals Relationship (Paragraph 3.2.4.3.25)

A1 Select pulse and the 1.248 MHz clock.

ATTACH PHOTOGRAPH OR PLOT HERE

" Verify that thesync pulse between I and J is as

• shown in Figure 19.

PASS/FAlL

U_ W

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer Date

L --

Customer Representative Date Quality Control Date

(Flight Hardware Only)

A-24
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DATA SHEET 14

Commands and Digital-B Telemetry Verification (Paragraphs 3.2.4.3.3.1, 3.2.4.3.3.2, 3.2.4.3.3.3, and 3.2.4.3.3.4)
.- r

Test

Module

] Survival

I Heater

I Power

Module
Power

Connect

PLL Power

Digkal-B
Commands Verifica_on Via STE

Command Observed Required
Scanner AI-1 • OFF

Scanner A1-2 OFF

Module Power Disconnect
Survival Htr. OFF

Power.

S_val ON

Heater ON

Survival ,, OFF
Heater OFF " "

Module power Connect

PLLO#2 PLLO#2

PLLO#I PLLO#1

Visual Inspection ?ass/Fail

Observed

NIA

NIA

NIA

N/A

NIA

Required
Antenna

pointing
tO warm

load.

Antenna

pointing
tO warm

load.

NIA

28 V supply
current--{)

NIA

NIA

+28 V DC
current

is
between

0.5 and 3.2

amps.

N/A

NIA

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer Date

Customer Representative
(Flight Hardware Only)

Date QualityControl Date

A_5
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TEST DATA SHEET 15

Scanner Commands Verification (Paragraph 3.2.4.3.3.5, Step 1)
III . =ll I

Test

Full
Scan

Command
"]-iClodule Power

2 Survival Heater

3 Scanner A1 Power

4 Scanner A2 Power

5 Antenna Warm
Ca110s.

• 6 Antenna Cold
Ca1Pos.

7 Antenna NADIR
Position

8 Antenna Full Scan

9 PLL Power
)"

10 Cold MSB

11 Cold LSB

Di_tal"B"Vefification
Observed

#' ¢ •

Required
CONNECT

OFF

ON

ON

NO

NO

NO

YES

PLL#1

0

0

Pass/Fail

Circle ;rest: CPT LPT

METSATIAMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer

Customer Representative
(Flight Hardware Only)

Date Quality Comxol

A-26 -

Date

Date
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TEST DATA SHEET 16

Scanner Commands Verification (Paragraph 3.2.4.3.3.5, Step 2)

AE-26156/3C
6 Apt 99

Test

Full
So,art"

Digital "B" Verification

Command

1 Module Power

2 Survival Heater

3 Scanner A1 Power

4 Scanner A2 Power

5 Antenna Warm
C.al Pos.

6 Antenna Cold
Ca1 Pos.

7 Antenna NADIR
Position

8 Antenna Full Scan

9 PLL.P.ower

l0 Cold MSB

11 Cold LSB

Observed

ea

Required
CONNECT

OFF

OFF

OFF

NO

NO

NO

YES

PLLO#1

0

0

Pass/Fail

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N 1S-1331720 Shop Order:. S/N:

Test Systems Engineer
Date

x._./

Customer Representative
(Flight Hardware Only)

Date " Quality Control Date

A-,?.7- -
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6Apt 99

Test

TEST DATA SHEET 17

Scanner Commands Verification (Paragraph 3.2.4.3.3.5, Step 3)

Full
Scan

Co_d

1 Module Power

2 Survival Heater

3 ScannerA1 Power

4 Scanner A2 Power

5 Antenna Warm
Cal Pos.

6 Antenna Cold
Cal Pos.

7 Antenna NADIR
Position

8 AntermaFull Scan

9 PLL Power
." +

l0 Cold MSB

11 Cold LSB

Digital "]3+"Verification
Observed Required

CONNECT

OFF

ON

ON

NO

NO

NO

PLLO#I

0

0

P__ctFail

Circle Tesi: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems En_neer Date

Customer Representative Date Quality ContTol : . Date
(Flight Hardware Only)

..... - . "_

A-28
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TEST DATA SHEET 18
Scanner Positions Commands (Paragraph 3.2.4.3.3.6)

AE-26156/3C

6 Apt 99

Test

Scanner

Position
Commands

Step/Description

1-Warm Cal.

2-Cold
Cal.
Pos.

3-Cold
Cal.
Pos.

4-Cold
Cal.
Pos.

5-Cold
Cal.
Pos.

6-NAD.nt

7-Warm Cal

DiStal "B" Verification

Observed

MSB

LSB

MSB

LSB

MSB

LSB

MSB

LSB

Required

YES

0

I

I

0

I

I

0

0

YES

YES

Pass/Fail

CircleTest: CPT LPT

METSAT/AMSU-AI SystemP/NIS-1331720

CustomerRepresentative
(Flight Hardware Only)

ShopOrder. SIN:

Test Systems Engineer Date

Date QualityControl Dam

A-29 -
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AE-26156/3C

6Apt99

- °

TEST DATA SHEET 19

DigRal-A Data OutputFull Scan Mode Synch Sequence,
Unit I.D./Serial Number and DigitaLB Serial Data Verification _

Sections [I], [11],and [m] (Paragraph 3.2.4.3.4.1)

Element
(For Ref)

0001

Description

,, ,

Sync Sequence Byte 1m

0002 Sync Sequence Byte 2

0003 Sync Sequence Byte 3

0004 Unit I.D. and Serial N

Recorde_

Value

tm]

Required
Value

255

255

255

0005 Digital-B Data Byte 1 2

0006 Digital-B Data Byte 2 **
, , |,,

0007 Digital-B Data Byte 3 0

OOO8 Digltal-B Data Byte 4

Pass/Fail

AMSU AI IdentificationWords

(dataenteredindecimalsystem) Binary Decimal

AMSU-A1 S/N 101

AMSU-A1 S/N 102

AMSU-A1 S/N 103

AMSU-A1 S/N 104

AMSU-AI S/N 105

AMSU-AI S/N 106

AMSU-AI S/N 107

AMSU-AI S/N I08

AMSU-AI S/N 109

00000001 1

00000101 5

00001001 9

00001101 13

00010001 17

00010101 21

00011001 25

00011101 29

00100001 33

** ',_ Requkedvalue=14whenPLLO#1isacfive;and=6
when PLLO 02 is active.

Circle Test: CPT LPT

METSAT/AMSU-A1 SystemP/N IS-1331720 Shop Order:. S/N:

TestSystems Engineer

Customer Representative
(Flight Hardware Only)

Date Quality Control

Date

Date

A-30
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AE-26156/3C

6 Apr 99

BP

01

O2

03

O4

O5

O6

O7

08

O9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

CC

WC

.?

Element

(For ReD
0014
OO48

O082

0116

0150

0184

0218

0252

0286

o 2o
0354

0388

O422

0456

0490

O524

TEST DATA SHEET 20
Reflector Positions Section [IV] (Paragraph 3.2.4.3.4.i)

AI-1 Reflector

Measured*

0558

O592

0626 .. "

Required** Pass/Fail

f

e"

066O

Element

(For ReD

0016

OO50

OOM

0118

AI-2 Reflector

0152

0186

022O
0254

Measured* Required**

0288

0322

0356

0390

O424

0458

O492

0526

0560

0594

O628
0662

0694 0696

0728 0730

0762 0764 ....

0796

0830

0864

0890
0932

O966

1000

1034

O798

0832

0866

090O

0934

O968

1002

1036

1188

Pass/Fail ¸

1186
Actual counts from computer printout. Rewriting counts on this data sheet is optional.

RequiredrangeforinstrumentserialnumberfromTDS 6 ofAE-26002/I4-10counts.Rewritingrangeonthis

datasheetisoptional.

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-I331720 Shop Order: S/N:

Test Systems Engineer Dam

Quality Control DamCustomer Repr.esentative
(Flight Hardware Only)

Date

I III I

A-31
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AE-26156/3C

6 Apt 99

BP

TEST DATA SHEET 21

... Digital-A Data Output Radiometer Data Section IV] (Paragraph 3.2.4.3.4.1)

Element

(For Ref)

O1 0018

02 0052

03 0086

04 0120

05 0154

06 0188

07 0222

08 0256

09 0290

10 0324

11 0356

12 0392

13 0426

14 0460

15 0494

16 0528

17 0562

18 0596

19 0630

20 0664

21 0698

22 0732

23 0766

24 0800
25 0834

26 0868

27 0902

28 0936

29 0970

30 1004

CC 1038

WC 1190

A1-2 Charmel-3 (50.3 GHz)

Position* Required** Pass/Fail

AI-IChannel_ _7.2903_ GI-Iz)

Element Position* R_u_ed**
_or ReD

0030

0O64

OO98

0132

0166

O200

O2_

O268

_O2

_36

0370

0404

0438

0472

• " "_40
_74

l

0608
O642 I
0676
0710
07_
0778
0812

0846

0880
_14
0948
_82
I016

1050

12_

* Actual counts from computer printout. Rewriting counts on this data sheet is optional.
** Required = 16,500 ± 4000 counts.

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720

Pa_Fail

Shop Order: S/N:

TestSystems Engineer Date

CustomerRepresentative
(Flight Hardware Only)

Date Quality Control Date

tll

M./

" i
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Element

1090

1092

1094

1096

I098

1100

1102

1]04

1106

1108

III0

1112

1114

1116

1118

1120

1122

1124

1126

1128

1130

1132

1134

1136

TEST DATA SHEET 22 (Sheet I of 2)
Full Scan Mode Temperature Sensors Section [VII (Paragraph 3.2.4.3.4.1)

ii lit ill i

Thermistor Se_ors Recorded Required
Value* -Value

Description (deg. C) (deg. C)

AI-1 Warm Load 1 25 ± 15

AI-1 Warm Load 2 25 ± 15

AI-IWarm Load 3 25 ± 15

AI-IWarm Load4 25 ± 15

AI-1 Warm Load Center 25 ± 15

A1-2 Warm Load 1 25 ± 15

A1-2 Warm Load 2 25 ± 15

A1-2 Warm Load 3 25 ± 15

A1-2 Warm Load 4 25 ± 15

A1-2 Warm Load Center 25 ± 15

LocalOsciUatorChannel 7 25 ± 15

LocalOscillatorChannel8 _ -25± 15

LocalOscillatorChannel15 25± 15

PLL LO #2 Channels 9-14 25 ± 15

PLL LO #.I Channels 9-14 25 ± 15

PLLO (Reference Oscillator)**/ 25 ± 15

Not used ***

Mixer I.F. Amp. Channel 3 25 ± 15

Mixer I.F. Amp. Channel 4 25 ± 15

Mixer I.F. Amp. Channel 5 25 ± 15

Mixer I_. Amp. Channel 6 : 25 + 15

Mixer I.F. Amp. Channel 7 25 ± 15

Mixer I.F. Amp. Channel 8 25 ± 15

Mixer I.F. Amp. Channels 9-14 25 ± 15

Mixer I.F. Amp. Channel 15 25 ± 15

Value is from the STE printout sheets. Copying data to this sheet is optional.
For S/N 101 through 104.
For S/N 105 and up.

(Continued on Sheet 2)

AE-26156/3C

6 Apr 99

Pass/
Fail

A_33
°



AE-26156/3C

6 Apt 99

Element

1138

1140

1142

1144

1146

1i48

1150

1152

1154

1156

1158

1160

1162

1164

1166

1168

1170

1172

1174

1176

1178

1180

.

.4

TEST DATA SHEET 22 (Sheet 2 of 2)

Full Scan Mode Temperature Sensors Section [VI (Paragraph 3.2.4.3.4.1)
II I I I I

Thermistor Sensors

Description

I.F.  e111-14
I.F. Amp. Channel 9

I.F.Amp.Chapel 1o
I.F. Amp. Channel I I

DC/DC Converter

I.F. Amp. Channel 13

I.F. Amp. Channel 14

I.F. Amp. Channel 12

RF Shelf AI-1

RF ShdfA1-2

Detector Preamp Assy.

Scan Motor AI-I

ScanMotorAI-2 |

Feed Horn AI-1

Feed Horn A1-2 ..

R.F. Mux AI-I-

R3:. Mux AI-2

Local OscillatorChannel3

LocalOscillator'Channel4

Local Oscillator Chan_el 5

Local Oscillator Channel 6

Recorded

Value*

(deg. C)

Temp Sensor Ref Voltage Count

Required
Value

(deg.C_

25±15

25±15

25±15

25±15

25± 15

25±15

25+_15

25±15

25+_15

25+-.15

25+-15

25±15

25+_15

25±15

25__.15 •

25__.15
25+_ 15

25+_15

25_+ 15

25+-15

25+-15

Pass/

Fail.

* Value is from the STE printout sheets. Copying data to this sheet is optional.
** = Count of 24,552 +1765,-1308.

CircleTest: CPT LPT

METSATIAMSU-AI SystemP/N IS-1331720 ShopOrder: S/N:

CustomerRepresentative

(Flight HardwareOnly)

Test SystemsEngineer

Date Quality Control

I l,

A-34
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Date
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TEST DATA SHEET 23

Digital-A Data Output Warm Cal Mode Synch Sequence,
Unit I.DJSerial Number and Digital-B Serial Data Verification

Sections [I], [II], and [HI] (Paragraph 3.2.4.3.4.2)

AE-26156/3C

6 Apr99

Step Element
(For Re0

Ill 000I

OOO2

OOO3

[hi ooo4

[m] ooo5

OOO6

OOO7

0O08

Description

SyncSequence Byte 1

SyncSequenceByte2

SyncSequence Byte3

iUnit LD. and Serial N

Digital-BDataBytel

Di_tal-BDataByte 2

Digital-B Data Byte 3

Digital-B Data Byte 4

Recorded
Value

Required
Value

255

255

255

4

14

0

Pass/Fall

AMSU A1 Identifi'cation Words

(data entered in "decimalsystem) Binary Decimal

AMSU-A1 S/N 101

AMSU-A1 S/N 102

AMSU-A1 S/N 103

AMSU-A1 S/N 104

AMSU-A1 S/N 105

AMSU-A1 S/N 106

AMSU-A1 S/N 107

AMSU-A1 S/N 108

AMSU-A1 S/N 109

00000(301

00000101

00001001

00{301101

00010001

000101Ol

00011001

0001ll01

00100001

1

5

9

13

17

21

25

29

33

Circle Test: CPT LFT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Orden S/N:

Test Systems Engineer Date

Customer Rdpresentative
(Flight HardwareOnly)

Date QualityControl Date

A-35
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6 Apr 99 ",

TEST DATA SHEET 24

Reflector Position Warm Cal Mode Section [IV] and Reflector Position Nadir Mode Section [IV] (Paragraphs 3.2.4.3.4.2 and
':: " 324344)
.. - . . * •

I ,,,..m.,

AI-I Reflector
Para No. Position* Pass/Fail

BP

wc

15

Required**

WC= Warm Ca]
15 = Nadir Position

BP A1-2 Reflector

' 'Para No. Position* Pass/FailRequired**

WC 3.2.4.3.4.2

15 3.2.4.3.4.4

wc - WarmCal
15 = Nadir Position

* Actual counts from computer printout. Rewriting counts on this data sheet is optional.

** Required range for instrument serial number from TDS 6 of AE-26002/1 4-10 counts. Rewriting
range on this data sheet is optional.

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop O/der: S/N:

Test Systems Engineer

Customer Representative
(FLight Hardware Only)

Date Quality Control

I

A-36 -

Date

Date

v



TEST DATA SHEET 25

•"Digital-A Data Output Warm Ca/Mode Radiometer Data Section Dr] (Paragraph 3.2.4.3.4.2)

AE-26156/3C

6 Apr 99

BP

Element

(ForReD

01 0018

02 O052
03 0086

04 0120

05 0154

06 0188

07 0222

08 0256

09 0290

I0 0324

11 O356

12 0392

13 0426

14 0460

15 0494

16 0528

17 0562

18 0596

19 0630
20 0664
21 0698

22 0732

23 0766

24 0800

25 0834

26 0868

27 0902

28 0936

29 0970

30 1004

CC 1038
WC 1190

AI-2 Channel-3 (50.3 GHz)

Measured* Required**

0

0

Pass/Fail

f "

AI-1 Channel-9

Element
(ForRe0
0030

OO64

OO98

0132

01_

0200

O234

0268

0302

0336

0370

0404

0438

0472

0506

0540

0574

0608

0642

o676
0710

0744

0778

0812

0846

0880

0914
0948

0982

Measured*

1016

1050 0

1202 0

* Actual counts from computer printout. Rewriting counts on this data sheet is optional.

** Required = 16,500 ± 4000 counts.

CircleTest: CTrf LPT

METSATIAMSU-AI System P/N 1S-1331720 Shop Order: S/N:

(57.290344 GHz)

Required** Pass/Fail

Test Systems Engineer Date

Customer Representative
(Flight Hardware Only)

Date Quality Control Date
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TEST DATA SHEET 26 (Sheet 1 of 2)

., Warm Cal Mode Temperature S_enso_ Section [VII _aragraph 3.Z4.3.4.2) =

Thermistor Sensors

Element Description
1090

1092

1094

1096

1098

1100

f102

1104

1106

1108

i11o

1112

1114

1116

1118

1120

1122

AI-1 Warm Load 1 "

A1-1warmLoad2
AI-1 Warm Load 3

A1-1 Warm Load 4

AI-1 Warm Load Center

A1-2 Warm Load I

A1-2 Warm Load 2

AI-2 Warm Load 3

AI-2 Warm Load 4

A1-2 Warm Load Center

Local Oscillator Channel 7

Local Oscillator Channel 8

Local Oscillator Channel 15

PLL LO #2 Channels 9-14

PLL LO #1 Chan_.e!s 9-14

PLLO (Reference Oscillator)**/

Not used ***

Mixer I,F. Amp. Channel 3

Required
Value

(deg.C)
25±15

25±15

25± 15

25±15

25_+15

Mixer I.F. Amp. Channel 6

25_+ 15

25± 15

25± 15

25_+15

Recorded
Value*

(deg.C)

I ..........

25_+15

25_+ 15

25_+ 15

25_+ 15

25_+ 15

Pass/
Fail

25 _+15

25_+15

1 124 Mixer IJ _.Amp: Channel 4 25 ± 15, .

1 126 Mixer I.F. Amp. Channel 5 25 _+15

1128 25 _+15

Mixer I.F. Amp.Channel7
Mixer I.F. Amp. Channel 8

1130

1132

1134

1136

Mixer I.F. Amp. Channels 9-14

25_+15

25_+15

25± 15

25_+15Mixer I.F. Amp. Channel 15

* Value is from the STE printout sheets. Copying data to this sheet is optional.
** For S/N 101 through 104.
*** For S/N 105 and up.

V

(Continued on Sheet 2)
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DATA SHEET 26 (Sheet 2 of 2)

Warm Cal Mode Temperature Sensors Section [VII (Paragraph 3.2.4.3.4.2)

Thermistor Sensors

Element Description

1138 I.F. Amp. Channel 11-14

1140 I.F. Amp. Channel 9

1142 I.F. Amp. Channel 10

1144 I.F. Amp. Channel 11

1146 DC/DC Converter

1148 I.F. Amp. Channel 13

1150

1152

1154

1156

1158

iI.F. Amp. Channel 14

1176

I.F. Amp. Channel 12

RF Shelf AI-1

RF Shelf A1-2

Detector Preamp Assy.

Recorded
Value*

(deg. C)

Local Oscillator Channel 5

Required
Value

(deg. C)

25_+15

25_+15

25_+15

25_+15

25_+15

25+_15

25_+15

25_+15

25±15

25±15

25±15

1160 ScanMotorAI-I •_ 25 _+15

1162 ScanMotorAI-2 25 ± 15

1164 FeedHorn AI-I 25 +_15

1 166 Feed Hem.A1-2 25 ± 15

1168 R.F. Mux AI-I 25+_15

1170 R J:. Mux A1-2 25 _+15

1172 Local Oscillator Channel 3 25 ± 15

1174 Local Oscillator Channel 4 25 +_15

25±15

1178 Local Oscillator Channel 6

1 180 Temp Sensor Ref Voltage Count

25±15

Pass/
Fail

* Value is from the STE printout sheets. Copying datato this sheet is optional.
** = Count of 24.552 +1765:1308.

CircleTest: CPT LPT

METSATIAMSU-AI System P/N IS-1331720

Customer Representative
(Flight Hardware Only)

Shop Order: S/N:

Test Systems Engineer

Date QualityControl

Date

Date
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TEST DATA SHEET 27

Digital-A Data Output Cold C_ Mode SYnchSequence, _
Unit I.D./Serial Number and Digital-B Serial Data Verificarlon

Sections [I], [I1], and [l_ (Paragraph3.2.4.3.4.3)

Step Element Description Recorded Required Pass/Fail
(For Ref) Value Value

[1] 0001 Sync Sequence Byte I 255

0002 SYnc Sequence Byte 2 255

_. 0003 Sync Sequence Byte 3 255

[I_ 0004 Unit I.D. and Serial N *

['III] 0005 Digital-B Data Byte 1 8

0006 Digital-B Data Byte 2 14

0007 Digital-BDataByte3 ' " 0

DigitaI-BDataByte4 00008

AMSU A1 Identification Words

(data entered in decimal system) Binary Decimal

AMSU-A1 S/N 101 00000001 1

AMSU-A1 S/N 102 00000101 5

AMSU-A1 S/N 103 00001001 9

AMSU-AI S/N 104 . • 00001101 13

AMSU-A1 S/N 105 00010001 17

AMSU-A1 S/N 106 00010101 21

AMSU-A1 S/N 107 00011001 25

AMSU-A1 S/N 108 00011101 29

AMSU-A1 S/N 109 00100001 33

Circle Test: cIyr LPT

METSAT/AMSU-A1 System P/N IS-1331720

°,

Customer Representative

(Hight Hardware Only)

ShopOrder: S/N:

Test Systems Engineer

Date QualityControl

Date

Date
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TEST DATA SHEET 28 (Sheet 1 of 2)
Reflector Position Warm Cal Mode Section [IV], Reflector Position Cold Cal Mode Section [IV], and Reflector Position

• " Nadir Mode Section ['IV] (Paragraphs 32.4.3.4.2, 3.2.4.3.4.3, and 3.2.4.3.4.4)

\

BP AI-1 Reflector
: Para No. Position* Required* (_ Pass/Fail

CC 3.2.4.3.4.3, Step 4

a.

b.

C.

d.
LI

CC = Cold Cal

•"Actual counts from computer printout. Rewriting counts on this data sheet is optional.

Required range for instrument serial number from TDS 6 of AE-26002/1 4-10 counts. Rewriting
range on this data sheet is optional.

r

f,

3.2.4.3.4.3, Step 4 MSB LSB
Substep

a. 0 0

b. 0 1

c. 1 0

d. 1 1

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer Date

Customer Representative
(Fright Hardware Only)

Date Quality Control Date

A-41
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TEST DATA SHEET 28 (Sheet 2 of 2)
Reflector Position .Warm Cal Mode Section [IV], Reflector Position Cold Cal Mode Section [IV], and Reflector Position

:: Nadir Mode"Section ['IV(Paragraphs 3.2.4.3.4.2, 3.2.4.3.4.3, and 3.2.4.3.4.4)
m li|

BP A1-2 Reflector

Para No. I. Position* ._ Required** Pass/Fail

CC 3.2.4.3.4.3, Step 4

..

a.

.... b,

.... C,

d.

CC = Cold Cal.

* Actual counts from computer printout. Rewriting counts on this data sheet is optional.

** .....Required range for instrument serial number from TDS 6 of AE-25002/1 4-10 counts. Rewriting
" rangeon thisdatasheetisoptional.

fl •

3.2A.3.4.3, Step 4 MSB LSB
Substep

a. 0 0

b. O 1

c. 1 0

d. 1 1

\ ,

• . \

Circle Test: CPT LIT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Orde_ S/N:

Test Systems Engineer Date

Customer Representative
(Flight Hardware Only)

Date Quality Control Data

-, ",

V
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TEST DATA SHEET 29

::DigitaI-ADataOutputColdCalMode RadiometerDataSection[3/](Paragraph3.2.4.3.4.3)

AE-26156/3C

6 Apr 99

Element

(For Ret)

01 0018

02 0052

03 0086

04 0120

05 0154

06 0188

07 0222

08 0256

09 .0290

10 0324

II 0356

12 0392

13 0426

14 0460

15 0494

16 0528

17 0562

18 0596

19 0630

20 0664

21 0698

22 0732

23 0766

24 0800

25 0834

26 0868

27 0902

28 0936

29 0970

30 1004

CC

WC

Condition: Cold Cal Position MSB--O and Cold Cal Position LSB--0

Measured*

A1-2 Channel-3 (50.3"GHz)

Required** Pass/Fail

Circle Test: _ LPT

METSAT/AMSU-A1 System P/N IS-1331720

t
i

1038 0

0
1190 L

Actual coun_ _omcomputerpfintouL Rewritingcoun_ onthisdatasheat_

Requ_od= 16_00_40oocoun_.

AI-1 Channd-9 (57.290344 GHz)

Element Measured* Required** Pass/Fail

(For ReD

OO30

OO64

OO98

0132

0166
02OO

O234

O268

03O2

0336

0370

O4O4

O438

0472

O5O6

0540

0574

0608

O642

0676

0710

O744

0778

0812

0846

0880

0914

.0948

0982

1016

1050 0

1202 0

option_.

Shop Orde_ S/N:,

Test Systems Engineer Date

Customer Representative
(blight Hardware Only)

Date Quality Control

A-43
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Element

-.

TEST DATA S_ET 30 (Sheet ! 0f2)
Cold Cal Mode Temperature Sensors Section [VII (Paragraph 3.2.4.3.4.3)

i I

1090

1092

1094

1096

1098

1100

1102

1104

Thermistor Sensors Recorded Required
Value* Value

Description (deg. C) (de_. C)
AI-1 Warm Load 1 25 + 15

AI-1 Warm Load 2

AI-1 Warm Load 3

AI-1 Warm Xxmd 4

AI-I Warm Load Center

A1-2 Warm Load 1

A 1-2 Warm Load 2

AI-2Warm Load 3

1106 AI-2Warm Load 4

1108 AI-2Warm Load Center
L

1110

1112

Local Oscillator Channel 7

Local Oscillator Channel 8

I114

1116

1118

1120

1122

1124

Local Oscillator Channel 15

PLL LO #2 Channels9-14

PLL LO #I Channels9-14

PLLO (ReferenceOscillator)**/

Not used***

Mixer I.F. Amp.Channel 3

Mixer I.F. Amp. Channel 4

1126 Mixer I.F. Amp. Channel 5

1128

1130

1132

1134

1136

Mixer I.F. Amp. Channel 6

Mixer I.F. Amp. Channel 7

Mixer I.F. Amp. Channel 8

Mixer I.F. Amp. Channels 9-14

Mixer I.F. Amp. Channel 15

25_+15

25--.15

25-+15

25-+15

25_+15

25-+15

25__.15

25+15

25-+15

25-+15

25-+ 15

25__.15

25_+15

25+_.15

25-+15

25-+15

25-+15

25±15

25±15

25±15

25±15

25-+15

* Value is from the STE printout sheets. Copying data to this sheet is optional.
** For S/N 101 through 104.
*** For S/N 105 and up.

(ContinuedOn Sheet2)

|1 r

"r T I
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TEST DATA SHEET 30 (Sheet 2 of 2)
Cold Cal Mode Temperature Sensors Section [VI] (Paragraph 3.2.4.3.4.3)

AE-26156/3C

6 Apr99

Element

1138

1140

1142

1144

1146

1148

1150

1152

1154

1156

1158

1160

Thermistor Sensors •

Description

I.F. Amp. Channel 11-14

Recorded
Value*

(deg. C) -

Required
Value

(deg. C) .

25.-15

I_r:.Amp. Channel 9 25

I.F.Amp. ChannelI0 25

LF. Amp. Channel 11

DC/DC Converter

I.F. Amp. Channel !3

I.F. Amp. Channel 14

± 15

± 15

25__.15

25--.15

25-*-15

25-*-15

25±15

25± 15

25±15

I.F. Amp. Channel 12

RF Shelf AI-1

RF Shelf A1-2

Detector Preamp Assy.

Scan Motor AI-I ,, "

25± 15

25±15

1162

1164

1166

1168

1170

1172

1174

1176

1178

1180

ScanMotor A1-2

Feed Horn AI'I

Feed Horn.AI-2

R.F.Mux AI-1

R.F. Mux A1-2

Local Oscillator Channel 3

LocalOscillator Channel 4

Local Oscillator Channel 5

25--.15

25± 15

25± !5 .

• 25±15

25± 15

25±15

25±15

25 ± 15

Local Oscillator Channd 6 " 25 ± 15

Temp Sensor Ref Voltage Count **

Pass/

Fail

Value is from the STE printout sheets. Copying data to this sheet is optional.
= Count of 24,552 +1765,-1308.

. . . ; %= .... .- -

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer Date

Customer Representative

(FlightHardwareOnly)

Date QualityControl • Date
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TEST DATA SHEET _1

DigitaI-ADataOutputNadirMode SynchSe,quence,.
Unit I.DJSerial Number and Digital-B serial DaLa_dHfication

Sections [I], []I], and [l_ (Paragraph 3.2.4.3.4.4)

Szp "

[1]

In]

tm]

Element

(For Ref)

0001

OOO2

0OO3

O0O4

00O5

Deacripdon

Sync Sequehc¢ Byte 1

Sync Sequence Byte 2

Sync Sequence Byte 3

Unit I.D. and Serial N

Digital-B Data Byte 1

0006 Digital-BDataByte 2

0007 Digital-B Data Bym 3 ' ' "

0008 Digital-B Data Bym 4

* AMSU A1 Identification Words

(data entered in decimal system)

Recorded
Value

Required
Value

255

255

255

16

14

0

Binary Decimal

Pass/Fail

AMSU-A1 SIN 101

AMSU-A1 S/N 102

AMSU-A1 S/N 103

AMSU-A1 S/N 104

AMSU-A1 S/N 105

AMSU-A1 S/N 106

AMSU-A1 S/N I07

AMSU-A1 S/N 108

AMSU-A1 S/N 109

00000001 I

00000101 5

00001001 9

00001101 13

00010001 17

00010101 21

00011001 25

OO011101 29

00100001 33

CircleTest: eFT LPT

M_TSAT/AMSU-AI SystemP/N IS-1331720 Shop Order: S/N:

Test Systems En#n¢cr Date

Customer Reprcseritativc
(Flight Hardwar, Only)

Dam

............- .........................

A-46 -

Quality Control _ Date
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TEST DATA SHEET 32

.:" Digital-A Data Output Nadir Mode Radiometer Data Section [3I] (Paragraph 3.2.4.3.4.4)
i

AE-26156/3C

6 Apr 99

-xj

BP

01

02

03

O4

05

O6

O7

08

O9

10

11

12

13

14

15

16

17
18

19
2O

21

22

23

24

25

26

27

28

29

30

CC

WC

Element

(For ReD

0018
0052

0086

0120

0154

0188

02_??

0256

0290

0324

0356

0392

0426

O46O

0494

O528

0562

0596

O630

0664

0698

0732

0766

08OO

0834

0868

0902

0936

0970

1004

1038

1190

AI-2Channel-3

Position*

°

o"

(50.3GHz)

Required**

0

0

Pass/Fml

I

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720

fw

AI-1 Channel-9 (57.290344 GHz)

Element

(For ReD

OO30

OO64

O098

0132

0166

02_

0234

0268

0302

0336

0370

O4O4

O438

0472

0506

0540

0574

0608

0642

0676

0710

0744

o778
0812

0846

0880

0914
O948

O982

1016

1050

1202

Position*

Actual counts from computer printout. Rewriting counts on this data sheet is optional.

Required = 16,500 ± 4000 counts (Unless otherwise indicated).

Shop Order. S/N:

Required** Pass/Fail

Test Systems Engineer Date

customer Representative

(Flight Hardware Only)

Date Quality Control Date

I
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Element

io9o

TEST DATA SttEET 33 (Sheet 1 of 2)

Nadir Mo¢le Temperature Sensors Section [VI] (Paragraph 3.2.4.3.4.4)

Thermistor Sensors Recorded Required
Value*. Value

Description (des. C) (des. C)

AI-1 Warm Load 1 25 ± 15
u,

1092 AI-1 Warm Load 2

1094 AI-1 Warm Load 3

1096 AI-1 Warm Load 4

i098 AI-1 Warm Load Center

liOO

1io2

1104

AI-2 Warm Load 1

AI-2 Warm Load 2

AI-2 Warm Load 3

_I-2 Warm Load 4" "

25±15

25±15

25±15

25±15

25±15

25±15

25±15

1106 25 ± 15

1108 AI-2 Warm Load Center 25 __15

1110 Local Oscillator Channel 7 25 ± 15

Local Oscillator Channel8

LocalOscillatorChannel15

PLL LO #2 Channels9-14

PLL LO #I Channels9-14
, , .,,

PLLO (ReferenceOscillator)**/

Not used ***

Mixer I.F. Amp. Channel 3

Mixer I_r:.Amp. Channel 4

25±15

25±15

25±15

25± 15

25±15

25± 15

25± 15

1112

1114

1116

1118

1120

1122

1124

1126

1128

1130

1132

1134

1136

Mixer I.F. Amp. Channel 5 25 ± 15 '

Mixer I.F. Amp. Channel 6 25 ± 15

25±15Mixer IJ:. Amp. Channel 7

Mixer I.F. Amp. Channel 8 ..... 25±15

25±15Mixer IJ:. Amp. Channels 9-14

Mixer I.F. Amp. Channel 15 ......... 25 ± 15 •

Pass/

Fail

* Value is from the STE printout sheets. Copying data to this sheet is optional.
** For S/N I01 through 104.
*** For S/N 105 and up.

(Continuedon Sheet 2)

V
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TEST DATA SHEET 33 (Sheet 2 of 2)

Nadir Mode Temperature Sensors Section IV1] (Paragraph 3.2.4.3.4.4)

Element

1138

1140

1142

Thermistor Sensors

Description

I.F. Amp. Channel 11-14

I.F. Amp. Channel 9

IJ:. Amp. Channel 10

1144 I.F. Amp. Channel 11

1146 DC/DC Converter

1148 I.F. Amp. Channel 13

1150 I.F. Amp. Channel 14

1152

1154

1156

1158

1160

1162

1164

1166

1168

I170

1172

1174

1176

1178

1180

I.F. Amp. Channel12

RF Shelf AI-1

RF Shelf AI-2

DetectorPreamp Assy.

Scan Motor AI-I

ScanMotor AI-2

Feed Horn AI-I

FeedHorn h_l-2

P_F.Mux AI-I

._.F.Mux AI-2

LocalOscillatorChannel3
,i

LocalOscillatorChannel4

LocalOscillatorChannel5

Local Oscillator Channel 6

Temp Sensor Ref Voltage Count

Recorded
Value*

(deg.C)

Required
Value

(deg_C)

25-*-15

25±15

25± 15

25±15

25±15

25±15

25± 15

25±15

25__.15

25±15

25±15

25±15

25±15

25±15

25±15

25±15

25±15

25±15

25±15

25±15

25± 15

* ValueisfromtheSTE printoutsheets.Copyingdatatothissheetisoptional.

** = Countof24,552+1765,-1308.

Pass/
Fail

CircleTest: CPT LPT

METSAT/AMSU-AI System P/N IS-1331720 Shop Orde_ S/N:

TestSystemsEngineer Date

CustomerRepresentative

(FlightHardwareOnly)

Date QualityControl Date
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03

01

O5

O4

O2

O6

25

O7

I0

15

O9

14

22

24

20

16

17

27

26

08

12

II

23

21

19

18

13

DATA SHEET 34

•,Analog Telemetry Verification by Way of Connector J6 (Paragraph 3.2.4.3_5.1)

From Description .... To Measured Required

(volts) (volts)
J6-02 RF ShelfAt-1 Temp. Jl-10 3.5±2 V

J6.03 Aid Scan Motor Temp. Jl-10 3.5 e 2 V

J6-04 Warm Load Al-1 Temp. Jl-10 3.5__.2 V

J6-21 RF Shelf A1-2 Temp. Jl-10 3.5 ± 2 V

J6-22 A1-2 Scan Motor Temp. Jl-10 3_5 ± 2 V

J6-23 Warm Load AI-2 Temp. 31-I0 3.5 ± 2 V

J6-06 PLLO No. 2 Lock detect J2-03 ***

J6-08 Aid Drive Motor Curt. J2-03 3_5 ± 2 V

J6-09 +15 V Antenna Drive J2.03 3_5 ± 2 V

J6-10 +5 V Antenna Drive J2-03 3.5 ± 2 V

J6-11 +15 V Signal Processing J2-03 3.5 ± 2 V

J6-12 +5 V Signal Processing 3.2-03 3_5 ± 2 V

J6-13 L.O. Voltage Channel 3 3.2-03 3.5 ± 2 V

3.6-14 L.O. Voltage Channel 5 J2.03 " " 3.5 ± 2 V

3.6-15 L.O. Voltage Channel 7 3.2-03 3.5 ± 2 V

3.6-16 +15 V PLL LO Ch 9-14 3.2-03 3.5 ±2V

J6-17 * o... 3.2-03 3.5 ± 2 V

3.6-18 L.O. Voltage Char/nel 15 3.2-03 3_5 ± 2 V

3.6-25 PLLO No. 1 Lock detect 3.2-03 ***

3.6-27 A1-2 Drive Motor Curt. J2-03 3.5 _ 2 V

J6-28 -15 V Antenna Drive 3.2-03 3_5 ± 2 V

3.6-29 -15 V Signal Processing J2-03 3.5 ± 2 V

3.6-30 L.O. Voltage Channel 4 3.2-03 3_5 ± 2 V

J6-31 L.O. Voltage Channel 6 J2-03 3_5 ± 2 V

J6-32 L.O. Voltage Channel 8 3.2-03 3.5 ± 2 V

J6-33 -15 V PLL LO Ch 9-14 3.2-03 3.5 _ 2 V

3.6-34 ** 3"2-03 3-5 ± 2 V

•'* +8-5V PLL LO Ch 9-14 for S/N 101-104, +10V Mixer Amp for S/N 105 and above.
** +8 V Receiver for S/N 101-104, +8 V IF Amp for S/N 105 and above.
*** 4.5 --+0.5when locked, 0.5 £'0.5 when unlocked or OFF. One must be locked.

Pass/Fail

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order. S/N:.

Test Systems Engineer

Customer Representative '

(Flight Hardware Only)

Date QualityControl

Date

Date

V
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TEST DATA SHEET 35 (Sheet 1 of 2)

Analog Telemetry Signals by Way of the STE ('Paragraph3.2.4.3.5.2)

AE-26156/3C

6 Apr 99

v

Description (*) Measured.
(Deg. C)

01 Ald Scanner Motor Temp

02 AI-2 Scanner Motor Temp

03 AI-1 RF Shelf Temp

04 A1-2 RF Shelf Temp

05 AI-1 Warm Load Temp

06 A1-2 Warm Load Temp

O7

O8

Ant AI-1 Dry Motor Current

IAntA1-2 Dry Motor Current

(mAmps)

• Required
(Deg. Q

25±15

25±15

25±15

25±15

25+15

25__.15

(mAmps)

125mA (Max)

125 mA (Max)

Pass/Fail

(*) Data from the printout sheet. Rewriting data on this space is optional.
##

(Continuedon sheet2)

Circle Test: cP'r LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer Date

Customer Representative
(Flight Hardware Only)

Date Quality Control Date
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! II

Description

TEST DATA SHEET 35 (Sheet 2 of 2)

Analog Telemetry Signals by Way of_e STE (Paragraph 3.2.4.3.5.2)
I I

O9

10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

(*) Measured
(volts)..

Signal Processing +15 V

Antenna Drive +15 V

Signal Processing -15 V

Antenna Drive -15 V

Receiver +8 V

Sig Processing +5 V

Antenna Drive +5 V

Phase Lock Loop Ch 9-14 (a)/ +8.5 V

Receiver/Mixer IF 03) +10 V

Phase Lock Loop Ch 9-14 +15 V

Phase Lock Loop Ch 9-14 -15 V

L.O. #8 Ch-8

L.O. #7 Ch-7

L.O. #6 Ch-6
e-.

L.O. #3 Ch-3

L.O. #4 Ch-4

L.O. #5 Ch-5

PLLO No. 2 Lock Detect

PLLO No. 1 Lock Detect

L.O. #I5 Ch-15

#t •

Required
(volts)

15.0± 0.5V

15.04-0.5V

-15.0± 0.5V

-15.0± 0.5V

8.0± 0.5V

5.0 ± 0.5 V

5.0__.0.5V

8.5 ± 0.5 V

10.0 -t-0.5 V

15.0:t:0.5V

-15.0_ 0_5 V

(**)__ ± 0.5 V

(**)__ ± 0.5 V

(**)__ ± 0.5 V

(**)__ ± 0.5V

(**)__ ± 0.5 V

(**)__ + 0.5 V

(***)

(***)

(**)__ ± 0.5 V

Pass/
Fail • .

(*) Data from the printout sheet. Rewriting data on this space is optional.
(**) GDO voltages from the manufactaner data sheet for S/N 101-104;DROCH3-8 IOV, GDOCH15 15V for

S/N 105 and above.

\(***) Locked PLO voltage 0 to +15 V, other PLO voltage __.15.0V; one must be locked for S/N 101-104. Locked
PLO voltage 4.0 4-1.0 V, other PLO voltage 0.0 4-0.2 V, one must be locked for S/N 105 and above.

(a) For S/N 101 through 104. (13)For S/N 105 and up.

Circle Test: OPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer

Customer Representative
('Flight Hardware Only)

Date

Date Quality Control Date

V
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TEST DATA SHEET 36

Integrate/HoldandDump SignalVerification('Paragraph3.2.4.3.6.1)

AE-26156/3C

6 Apr 99

ATTACH PHOTOGRAPH OR PLOT HERE

Parameter Measured Required Pass/Fail

Scope Channel-l: Integ/ation/Hold

Ttme Measured (A)*

Time Measured (B)*

Amplitude Measured

Scope Channel-2: Dump Signal

ms 165ms 4-10%

ms 35 ms ± 10%

V 5.0 4-0.2 V

Time Measured (D)* ms 9 ms to 15 ms

Amplitude Measured V 5.0 4- 0.2 V

* Refer to Figure 2 for waveform configuration.

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order:. S/N:.

Test Systems Engineer Date

Customer Representative
(Flight Hardware Only)

Date QualityControl Date

A.q3
.



AE-26156/3C
6 Apr 99

,,%

TEST DATA SHEET 37

Integration Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2)
I I I m I III

ATTACH PHOTOGRAPH OR PLOT HERE

Channel _03
Frequency:

INTEGRATION CA')*
Measured

Required 165 ms _ 10%
Pass/Fail

HOLD (B-D) *
Measured

Required 25 ms ± 10%
Pass/Fail

DUMP (D)*
Measured

Required 9 ms to 15 ms
Pass/Fail

50.3 GHz

Ins

ms

jns

ATTACH PHOTOGRAPH OR PLOT HERE

*, ,,Referto Figure 2 for waveform configuration.

Circle Test: CPT LPT

METSAT/AMSU-AI System P/N IS-1331720

pr •

Shop Order:

Channel __.04

Frequency:

INTEGRATION (X) *
Measured

Required 165ms ± 10%
Pass/Fail.

HOLD (B-D)*
Measured

Required25ms ± 10%
Pass/Fail

DUMP(D)*
Measured

Required 9 ms to 15 ms
Pass/Fail

52.8 GHz

jns

Ills

ms

S/N:

T_tS_temsEn_n_r

Customer Representative
(Fright Hardware Only)

Date QualityControl .T.

°¢

Date

Date

A-54



TESTDATASHEET38

Integration Time (Analog Output) Verification (Para_aph 3.2.4.3.6.2)

AE-26156/3C
6 Apr 99

A'ITACH PHOTOGRAPH OR PLOT HERE

,°

ATFACH PHOTOGRAPH OR PLOT HERE

* Refer to Figure 2 for waveform configuration.

Circle Test: CPT LFT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative
(Flight Hardware Only)

!

Shop Order:

Date

Channel .__.05

Frequency: 53596 GHz

INTEGRATION (X) *
Measured

Required 165 ms ± 10%
Pass/Fail.

.ms

HOLD (B-D) *
Measured

Required 25 ms +_10%
Pass/Fail

Ins

DUMP (D) *
Measured

Required 9 ms to 15 ms
Pass/Fail

.ms

Channel

Frequency:

INTEGRATION (X) *
Measured

Required 165 ms ± 10%
Pass/Fail

HOLD (B-D)*
Mcasured

Required 25 ms ± 10%
Pass/Fail

DUMP (D) *
Measured

Required 9 ms to 15 ms
Pass/Fail

54.4 GHz

.ms

ms

sis

S/N:

Test Systems Engineer Date

Quality Control Date

A65
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AE-26156/3C

6 Apr99

TEST DATA SHEET 39

+. Integra60nTime (AnalogOutput)Verification(Paragraph3.2.4.3.6.2)

A'rTACH PHOTOGRAPH OR PLOT HERE

Channel__.07

Frequency:

INTEGRATION (X) *
Measured

Required165ms_ 10%
Pass/Fail

HOLD (B-D) *
Measured

Required 25 ms ± 10%
Pass/Fail

DUMP (D)*
Measured

Required 9 ms to 15ms
Pas.4Fail

54.94 GHz

ms

ms

•" .. •

ATTACH PHOTOGRAPH OR PLOT HERE

"+ ', Refer to Figure 2 for waveform configuration.

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order:

Channd ___08

Frequency:

INTEGRATION" (X)*
Measured

Required 165ms ± 10%
Pass/Fail

HOLD ('B-D)*
Measured

Required25 ms ± 10%
Pass/Fail

DUMP (D)*
Measured

Required 9 ms to15 ms
Pass/Fail

S/N:,

55.5GHz

.ms

his

.ms

Test Systems Engineer Date

Customer Representative
(Flight Hardware Only)

Date

_L

Quality Control

............. -:--..- : ........ ",7.

Date

:-- ... _

A-56
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TEST DATA SHEET 40

Integration Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2)
i

ATTACH PHOTOGRAPH OR PLOT HERE

Channel.__.09
Frequency:

12qTEGRATION CA")*
Measured

Required165ms +_.10%
Pass/Fail

HOLD (B-D) *
Measured

Required25 ms _ 10%
Pass/Fail

DUMP(D)*
Measured.

Required 9 ms to 15 ms
Pass/Fail

,wf

"l"

ATTACH PHOTOGRAPH OR PLOT HERE

Refer to Figure 2 for waveform configuration.

ChannelI0

Frequency:

INTEGRATION (X) *
Measured

Requked 165 ms _+.10%
Pass/Fail

HOLD (B-D) *
Measured

Required 25 ms + 10%
Pass/Fail

DUMP(D) *
Measured

Required 9 ms to 15 ms
Pass/Fail

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order:. S/N:

AE-26156/3C

6 Apr 99

57.2903 GHz

ms

.ms

57.2903 GHz

ms

.ms

ms

Test Systems Engineer Date

CustomerRepresentative
(Flight HardwareOnly)

Date Quali_ Con_ol
Date

..... . / .. ..................
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AE-26156/3C

6 Apr 99

.4 ,I

TEST DATA SHEET 41

IntegrationTime (AnalogOutpu0 Verification_Paragmph 3.2.4.3.6.2)

ATTACH PHOTOGRAPH OR PLOT HERE

Channel _11

Frequency:

INTEGRATION (X) *

Measured

Requh'ed165 ms ± 10%

Pass/Fail

HOLD (B-D) *

Measured

Requked 25 ms ± 10%

Pass/Fail

DUMP (D) *
Measured

Required9 ms to 15 ms
Pass/Fail

,57.3903GI-Iz

ms

ms

ms

ATTACH PHOTOGRAPH OR PLOT HERE

*, , Refer to Figure 2 for waveform configuration.

Circle Test: CPT LPT

METSAT/AMSU-AI System P/N IS-1331720 Shop Order:

Channel _.12

Frequency:

INTEGRATION (X) *
Measured

Required 165 ms ± 10%
Pass/Fail

HOLD (B-D) *
Measured

Required 25 ms ± 10%
Pass/Fail

DUMP (D) *
Measured

Required 9 ms to 15 ms
Pass/Fail

ms

S/N:

Test Systems Engineer

57.3903 GHz

ms

rns

Customer Representative

(Flight Ha.-"dwareOnly)

Date Quali_Con¢ol

4

V

.... --" 7 ..........

Date

Date

A-58



TESTDATASHEET42
IntegrationTune (Analog Output) Verification (Paragraph 3.2.4.3.6.2)

AE-26156/3C

6 Apr 99

ATTACH PHOTOGRAPH OR PLOT ttERE

ATTACH PHOTOGRAPH OR PLOT HERE

* Refer to Figure 2 for waveform configuration.

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720

Channel __13

Frequency:

Customer Representative

(Hight Hardware Only)

- Date

INTEGRATION (X) *
Measured

Required 165 ms +_ 10%

Pass/Fail.

HOLD (B-D) *
Measured

Required 25 ms ± 10%
Pass/Fail

DUMP (]3)*
Measured

Required 9 ms to 15 ms
Pass/Fail

Channel __14

Frequency:

$7.3903 GI-Iz

ms

.ms

.ms

INTEGRATION (X) *
Measured

Required 165 ms - 10%
Pass/Fail

HOLD (B-D) *
Measured

Required 25 ms ± 10%
Pass/Fail

DUMP(D) *
Measured

Required 9 ms to 15 ms
Pass/Fail

Shop Order:. . ,, S/N: "

57.3903 GHz

ms

ms

ms

Test Systems Engineer Date

Quality Control Date

A._9
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AE-26156/3C
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TEST DATA SHEET 43

Integration Time (Analog Output) Verification (Paragraph 3.2.4.3.6.2)

ATTACH PHOTOGRAPH OR PLOT HERE

Channel _.15
Frequency:

mq'_aRA'nON (X) *
Measured

Re,quked 165ms -,-10%
Pass/Fail

HOLD (B-D)*
Measured

Required25ms -,-10%
Pass/Fail

DUMP (D)*
Measured

Required 9 ms to 15 ms
Pass/Fail

.89 GHz

.ms

ms

* RefertoFigure2 forwaveformconfiguration. • ur

V

I 't

Circi, Test: CPT LPT

METSAT/AMSU-AI SystemP/N IS-1331720 Shop Order. S/N:

TestSystems Engineer Date

Customer Representative

(Flight Hardware Only)

I I

........... .-=-

Date QualityControl

II I II

Dam

A-60



AE-26156?3C

6 Apr 99

TEST DATA SHEET 44
"_" ., " PLLO No. 1 Verification (Paragraph 3.2.4.3.6.3)

PLLO No. 2 Verification (paragraph 3.2.4.3.6.4)
mR ii | |l ii

PLLO NO. 1

PLLO No. | dc Level Required: *

PLLO NO. 2

PLLO No. 2 dc Level Required: *

• -15 to + 15 V dc level for SfN 101 - S/N 104, 4.0 ± 1.0 V for S/N 105 and above.

¥ •

• ',

' Circle Test: CPT LPT

MEFSAT/ANISU-A1 System P/N I$-1331720 Shop Order: " S/N:

Test Systems Engineer

Customer Representative Date Quality Control
(Flight Hardware Only) ..........

ul i

Pass/Fail

Pass/Fail

Date

Date

A-61 --



AE-26156/3C

6 Apr 99

TEST DATA SHEET 45

Digkal-A/GSE Mode-1 Synch Sequence,
Unit I.D/Serial Number and Digital-B Serial Data Verification

Sections Ill, [11],and ['flI] (Paragraph 3.2.4.3.7.2)

i r

%.)

Step Element

. (For Re0

0001

OOO2

OOO3

OOO4
• ,|

OOO5

OOO6

OOO7

OOO8

Description

iSync Sequence Byte 1

Sync Sequence Byte 2

SyncSequence Byte 3

Digital-B Data Byte 1

DigitaI-B Data Byte 2

Digital-B Data Byte 3

Digital-B Data Byte 4

Recorded
Value

Required
Value

255

255

255

14

0

Pass_ail

AMSU A1 Identification Words

(data entered in decimal system) Binary Decimal

AMSU-A1 S/N 101

AMSU-A1 S/N 102

AMSU-A1 S/N 103

AMSU-A1 S/N 104

AMSU-A1 S/N 105

AMSU-A1 S/N 106

AMSU-A1 S/N 107

AMSU-A1 S/N 108

AMSU-A1 S/N 109

0000(3001

000{30101

00001001

00001101

00010001

00010101

00011001

00011101

00100001

1

5

9

13

17

21

25

29

33

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-i331720

Customer Representative
(Flight Hardware Only)

Shop Order:.

Date

S/N:

Test Systems Engineer

Quality Control

Date

Date

V
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TEST DATA SHEET 46 (Sheet 1 of 2)
Reflector Position (Paragraphs 3.2.4.3.7.2 - 3.2.4.3.7.7)

3.2.4.3.7.2 Digital-A/GSE Mode-1 Reflector Position Section [1V] ***

AE-26156/3C

6 Apt 99

! iii

BP

O6

CC

WC

•Element

(For ReD
0184

354

694

AI-1 RefleCtor

Position* Required**

. Pass/Fail

Element

(For Ref)
0186

356

696

A1-2 Reflector

Position* Required** Pass/Fail

3.2.4.3.7.3 Digital-AJGSE Mode-2 Reflector Position Section [IV] ***

BP

01

AI-1 Reflector

E16ment ! Position* I Required**
(For Re0

0014

Pass/Fail Element

(For Re0

0016

A1-2 Reflector

Position*

Required**

Pass/Fail

3.2.4.3.7.4 Digital-A/GSE Mode:3 Reflector Position S_tion [1V] ***

AI-1 Reflector

Observed ReqUired** Pass/Fail Observed

A1-2 Reflectqr

Required** Pa._Fail

Actual counts fromcomputer printout. Rewriting counts on this data sheet is optional.

Required range for instrument serial number from TDS 6 of AE-26002/1 ±10 counts. Rewriting range on rids

data sheet is optional.
GSE Modes do not require verification or testing for PFM & FM modules
Observe that both AI-1 and A1-2 reflectors increment one step every 8 seconds.

Circle Test: CPT LIT

lvlETSAT/AMSU-AI System P/N IS-1331720

Customer Representative
(Flight Hardware Only)

Shop Order: S/N: "

Date

Test Systems Engineer Date

Quality Control Date

A._ ,-



AE-26156/3C
6 Apr 99

TEST DATA SItEET 46 (Sheet 2 of 2)

.... . Reflector Position (Paragraphs 3.2.4.3.7.2 - 3.2.4.3.7.7)
! , , I

3.2.4.3.7.5 Dig]tal-A/GSE Mode-4 Reflector Position Section [IV] ***

BP

3O

Element

(For Ref)
1000

AI-1 Reflector A1-2 Reflector

Position* Required** Pass/Fail Element Position* Required** Pass/Fail
(For Ref)

1002

3.2.4.3.7.6 Digital-A/GSE Mode-5 Reflector Position Section ['IV] ***
, , , ..,,

BP .. AI-1 Reflector

Element Position* Required** Pass/Fail Element
(For Ref) (For Ref)

.,. .n.

06 0184 0186

AI-2Reflector

Position* Required** Pass/Fail

3.2.4.3.7.7 Digital-A/GSE Mode-7 Reflector Position Section [IV] ***

BP " AI-1 Reflector "

Element Position* Required**
(For Ref)

0184O6

Pass/Fail Element

(For Ref)

0186

A1-2 Reflector

Position* Required** Pass/Fail

Actual counts from computer printout Rewriting counts on this data sheet is optional.
Required range for instrun}ent serial number from TDS 6 of AE-26002/1 _+10counts. Rewriting range on this
data sheet is .optional.
GSE Modes do not require verification or testing for PFM & FM modules

CircleTest: CPT LPT

METSATIAMSU-AI SystemP/N IS-1331720 ShopOrden S/N:

Test Systems Engineer Dam

Customer Representative Dam
(Flight Hardware Only)

I •

QualityControl Dam

V
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TEST DATA SHEET 47

Digital-AJGSE Mode-1 Radiometer Data Section IV] (Paragraph 3.2.4.3.7.2)

BP

01

02

03

04

05

06

07

08

09

10

11.

12

13

14

15

16

17

18

19

20

21

22

23

24

25

26

27

28

29

30

AI-1 Reflector

Channel-3* Required** Pass/Fail

.I
,e

Channel-9*

A1-2 Reflector

Required**

* Actual counts from computer printout. Rewriting counts on this data sheet is optional.

** Required = 16,500 + 4000 counts.

Pass/Fail

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720

Customer Representative
(Flight Hardware Only)

Shop Order:

Date

S/N:

Test Systems Engineer Date

Quality Control Date

A_5
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AE-26156/3C

6Apr 99

L,

TEST DATA SHEET 48 (Sheet 1 of 2)
Digital-A/GSE Mode-1 Temperature Sensors Section [Z/I] (Paragraph 3.2.4.3.7.2)

,- . , : .... ° - .

Element

1090

1092

1094

1096

1098

1100

 io2

1104

1106

1108

1110

1112

1114

1116

1118

I120

1122

1124

1126

1128

1130

1132

1134

1136

Thermistor Sensors

Description (de_.C) (deg,C)

AI-IWarm Load I 25 ± 15

AI-IWarm Load2 25± 15

AI-IWarm Load3 25± 15

AI-IWarm Load4 25± 15

Al-IWarm LoadCenter 25± 15

AI-2Warm Load I 25± 15

AI-2Warm Load2 25± 15

AI-2Warm Load3 25± 15

•_-2 Warm Load4 25± 15

AI-2Warm LoadCenter 25 ± 15

LocalOscillatorChannel7 25 ± 15

Local Oscillator Channel8 , , 25 ± 15

Local Oscillator Channel 15 25 ± 15

PLL LO #2 Channels 9-14 25 ± 15

PLL LO#1 Channels 9-14 25 ± 15
t t

PLLO (Reference Oscillator)**/

Notused***

Mixer I.F. Amp. Channel 3 25 ± 15

Mixer I.F. Amp: Channel 4 25 ± 15

Mixer I.F. Amp. Channel 5 25 ±

Mixer I.F. Amp. Channel 6 25 ±

Mixer I.F. Amp. Channel 7 25 ±

Mixer I.F. Amp. Channel 8 25 ±

Mixer I.F. Amp. Channels. 9-14 25 ±

Mixer I.F. Amp. Channel 15 25 ±

Recorded Required
Value* Value

15

15

15

15

15

15

* Valueis_omtheSTEpfintoutshee_. Coping dam to thissheetisopfionai.
** ForS/N101through 104.
*** ForS/N105and up.

Pass/
Fail

(Continued on Sheet 2)

. S .. ........

A-66
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TEST DATA SHEET 48 (Sheet 2 of 2)

, " Digital-A/GSE Mode-1 Temperature Sensors Section [vr] (Paragraph 3.2.4.3.7.2)

AE-26156/3C

6Apr99

Element

1138

1140

1 142

1144

1146

1148

1150

1152

1154

1156

1158

1160

1162

1164

1166

1168

1170

1172

1174

1176

1178

1180

'Thermistor Sensors Recorded Required
Value* . Value

Description ....(deg. c) (deg. C)

I.F. Amp. Channel 11-14 25 __.15

LF. Amp. Channel 9 25 ± 15

I.F. Amp. Channel 10 25 ±

I.F. Amp. Channel 11

DC/DC Converter

I.F. Amp. Channel 13

I.F. Amp. Channel 14

I.F. Amp. Channel 12 25 ±

15

25 ± 15

25±15

25__.15

25±15

15

RF Shelf AI-1 25 ±

RF Shelf A1-2 25

Detector Preamp Assy.
caScan Motor AI-1

Scan Motor A1-2

Feed Horn AI-1

Feed Horrl h_l-2

R.F. Mux Aid 25

15

± 15

25_+15

25±15

25±15

25_+ 15

25±15

± 15

R.F. Mux A1-2 25 ± 15

Local Oscillator Channel 3 25 ± 15

Local O_cillator Channel 4 25 ± 15

Local Oscillator Channel 5 25 ± 15

Local Oscillator Channel 6 25 ± 15

Temp Sensor Ref Voltage Count

Pass/
Fall

* Value is from the STE printout sheets. Copying data to this sheet is optional.
** = Count of 24,552 +1765,-1308.

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer Date

Customer Representative
(Flight Hardware Only)

Date Quality Control Date

A-67
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AE-26156/3C

6 Apr 99

I I I|m =

9  rough 14
PLLO (°0

PLLO No. 1 -.

PLLO No. 2

TEST DATA SHY_,ET49

Receiver Input Signals (Paragraph 3.2.4.4.1)

PI_T Temp Measured * Requirements ** " Pass/ "

PLO No. I Xtal***
Osc.

PLO No. 2 XtaI ***
Osc.

* Attach spectrum analyzer plots.
** = At 18oC
*** PRT not connected on S/N 105 and above.

Frequency Fail

rw •

57290.334 MHz

+_.50kHz

57290.334MI-Iz

:k50kHz

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order:. S/N:

Test Systems Engineer Date

Customer Representative Date Quality Control Date
(Flight Hardware Only)

v,...,,

A._8



AE-26156/3C
6 Apr 99

TEST DATA SHEET 50 (SheetIof2)

Radiometer'Relative"NEAT Verification*(Paragraph32..4.4.2.2)

Channels3,4,5,6,7,8,and 15.PLLO .No.1(Channels9through14)

ChannelNumber>

NEAT (Average of 5 data)

Pass/Fail

NEAT (Specified) K **

ChannelNumber>

NEAT (Average of 5 data)

Pass/Fail

NEAT (S.pgcified) K **

ChannelNumber>

NEAT (Average of 5 data)

Pass/Fail

NEAT (Specified) K **

0.40

7

0.25

11

0.25

0.25

12

0.40, 0.60

Channel Number> 15

NEAT (Average of 5 data)

Pass/Fail

NEAT (Specified) K **

°

r"

0.50

5

0.25

0.25

13

o.go

6

0.25

10

0.40

14

1.20

* Basdine data for acceptance tests. Use first CPT or first LPT data along with specification value for pass/fail
criteria

** For reference only

Circle Test: CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order: S/N:

Test Systems Engineer Date

Customer Representative
(Flight Hardware Only)

Date Quality Control Date

A.69
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6Apr99

TEST DATA SHEET $0 (Sheet 2 of 2)
Radiometer "Relative" NEAT V-e_ication * (Paragraph 3.2.4.4.2.2)

PLLO No. 2 (Channels9 through14)

ChannelNumber> .

NEAT (Average of 5 data)

Pass/Fail

NEAT (Specified) K **

Channel Number>

NEAT (Average of 5 data)

Pass/Fail

NEAT (Specified) K **

0.25

13

0.80

10

0.40

14

1.20

11

0.40

• 12

0.60

Baseline data for acceptance tests. Use first CPT or first LPT data along with specification value for pass/fail
criteria

For reference only

¢r
f

+

CPT LPT

METSAT/AMSU-A1 System P/N IS-1331720 Shop Order:. S/N:

TestSystems Engineer

Customer Representative
(FLightHardware Only)

Dam QualityControl

' A-70

Date

Date

+



Electronic Systems Plant
P.O. Box296

Azusa, California91702-0296
CAGE/FacilityIdent:70143

AE-26151/5E

11 February 1999

Superseding
AE-26151/SD

22 September 1998

PROCESS SPECIRCATION

_v

TEST PROCEDURE,

ELECTROMAGNETIC INTERFERENCE (EMly

ELECTROMAGNETIC RADIATION (EMR)
AND ELECTROMAGNETIC COMPATIBILITY (EMC)

FOR THE METSAT/METOP

ADVANCED MICROWAVE SOUNDING UNIT-A

(AMSU-A)

Contract No.: NAS5-32314

Prepared for:

NASA/Goddard Space Flight Center
Greenbelt Road

Greenbelt, MD 20771
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1. SCOPE

This document establishes the general methods and procedures for electromagnetic interference (E/vii), electromagnetic

radiation (EMR), and electromagnetic compatibility (EMC) testing of the Meteorological Satellite (METSAT) Advanced

Microwave Sounding Unit - A (AMSU-A), The test requirements, test conditions, and procedures herein are in accordance

with the applicable detail specification sheets and use the standard techniques of MIL-STD-461 and MIL-STD-462 as

modified by General Instrument Interface Specification (GIIS) IS-3267415, paragraph 3.6.

1.1 Purpose. The purpose of this test procedure is to define the methods and procedures to be used to demonstrate

compliance of the AMSU-A instrument with the applicable specification requirements. In this document, the test facilities,

equipment, and conditions are identified, the performance criteria are defined, and step-by-step test procedures are included.
Table I lists the test methods to be used and cross references the paragraphs in the requirements documents that will be

satisfied by these methods and by performance of the test procedures herein.

Table I. Compliance Matrix

Test Paragraph S-480-79 IS-2617547 IS-2624483 IS-3267415

Method Appendix D

CE01* w 3.4.5 3.5.2.1 3.4.2 3.4.2 3.6.1.1

CE03 -- 3.4.5 3.5.2.1 3.4.2 3.4.2 3.6.1.1

RE02 1_/2/ 3.4.6 3.5.2.1 3.4.2 3.4.2 3.6.1.4.2

RE04** 3.4.7 3.5.2.1 3.4.1 3.4.1 3.5.2

CS01 3.4.8 3.5.2.1 3.4.2 3.4.2 3.6.1.2

CS02 - 3.4.9 3.5.2.1 3.4.2 3.4.2 3.6.1.2

CS06 --- 3.4.10 3,5.2.1 3.4.2 3.4.2 3.6.1.3

RS03 _ 3.4.11 3.5.2.1 3.4.2 3.4.2 3.6.1.5

* No emanation in the frequency range specified by this test method are present in the test sample.

** No AC emanation in the frequency range specified by this test method are present in the test sample.

1/ For Acceptance.Test 0nly. Perform electric field radiation frequency range 2010-2040 MHz (para. 3.4.6) and frequency

range of Table IV.
2/ Comply with METOP specifications MO-IC-MMT-A1-0001 (AMSU-A1) and MO-IC-MMT-A2-0001 (AMSU-A2), and

per Table A-RI requirements.
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2. APPLICABLE DOCUMENTS

2.1 Government documents. The following documents of the exact issue shown, form a part of this specification to the

extent specified herein.

2.1.1 NASA-Goddard Space Flight Center (GSFC)

SPECIFICATIONS

S_8_79 Performance and Operation Specification for the
Advanced Microwave Sounding Unit (AMSU)

S_8_80 Performance Assurance Requirements for the

Advanced Microwave Sounding Unit (AMSU)

OTHER DOCUMENTS

MO-IC-MMT-A 1-0001 Advanced Microwave Sounding Onit-Al, Instrument Interface Control

Document (METOP)

MO-IC-MMT-A2-0001 Advanced Microwave Sounding Unit-A2, Instrument Interface Control

Document (METOP)

RCA-IS-2617547 Unique Instrument Interface Specification for the Advanced
Microwave Sounding Unit Module AI (AMSU-A1) COIIS)

RCA-IS-2624483 Unique Interface Specification for the Advanced Microwave
Sounding Unit A2 (AMSU-A2) (UIIS)

RCA-IS-3267415 ATN-KLM General Interface Specification (GIIS)

2.1.2 Military

SPECIFICATIONS

MIL-B-5087B
Interim

Amendment. 3

24 Dec 84

Bonding, Electrical, and Lightning Protection,
for Aerospace Systems

STANDARDS

MIL-STD-461C

8 Aug 86

Electromagnetic Emission and Susceptibility
Requirements for the Control of Electromagnetic
Interference

MIL-STD-462
Notice 6

15 Oct 87

Electromagnetic Interference Characteristics,
Measurement of

MIL-STD-463A

O1 Jun 77
Definitions and System of Units, Electromagnetic

Interference and Electromagnetic Compatibility
Technology
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MIL-STD-45662
Notice3
14Dec84

CalibrationSystems Requirements

(Copies of military documents required by suppliers in connection with specific procurement functions 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.

Unless otherwise specified, the exact issue shown shall apply.

2.2.1 Aerojet documents

SPECIFICATIONS

AE-26156/3

AE-26156/4

STANDARD

STD-2454

DRAWINGS

AMSU-A1 System, Comprehensive Performance Test
and Limited Performance Test

AMSU-A2 System, Comprehensive Performance Test
and Limited Performance Test

Requirements for Electrostatic Discharge Control
(Excluding Electrically Initiated Explosive Devices)

1331200 AMSU Assembly, A2

1331720 AMSU Assembly, A1

(Copies of Aerojet documents required by suppliers in connection with specific procurement functions should be obtained
from Aerojet, CAGE 70i43,=P.O. Box 296, Azusa, California 91702-0296.) :

2.2.2 Other documents. :

HP-125

HP-8566

HP-85864A

Computer Controlled System Operator's Manual

Spectrum Analyzer Operating and Programming Manual

EMI Measurement Software Operation Manual

M.J

vlj
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3. REQUIREMENTS

3.1 Test facility. The test shall be conducted in a shielded enclosure with minimum dimensions of 10 feet long, 10 feet wide,
and 10 feet high. The enclosure shall provide a minimum of 80 dB of attenuation to an electric field from 14 kHz to 10 GHz.

The shielded test enclosure shall be serviced with 28, 10, and 5 volts DC filtered power as required.

3.1.1 Test instrumentation. The instrumentation for performance of the tests will consist of test equipment, accessories, and

fixtures selected and configured for accuracy and effectiveness in accordance with the applicable requirements of MIL-STD-
461 and MIL-STD-462, and the applicable test procedure. Calibration of the test insmlmentation shall be current and in

accordance with the applicable requirements of MIL-STD-461, MIL-STD-462, the applicable manufacturer's published data,

and MIL-STD-45662. Specific instrumentation used shall be noted on the applicable test data sheets and in the final test
report. Alternate instrumentation and procedures may be invoked when applicable. Specific instrumentation used for each of

the EMI/EMC tests described herein shall be in accordance with Table A-I of Appendix A.

3.1.1.1 Meter settings. Whenever possible, the range setting of measuring equipment shall be such that the meter reading is
in the section of the scale as follows:

a. Voltage and current reading: The upper one-third of the meter scale

b. Resistance readings: The one-third section of the scale closest to the 0-ohm mark

c. Field intensity readings: Mid-range of the meter scale.

3.1.1.2 Multi.range settings. Measurements that may be obtained on separate ranges on multi-range equipment shall be

measured on each range to assure measurement continuity. Disparities in the resulting measurements of more than +_2 dB, if

occurring, shall be resolved by adoption of the highest reading obtained, or by recalibration of the item of test equipment,
applicable accessories, and test setup, as warranted.

3.1.1.3 Measurement accuracies. All measurements made in accordance with this procedure shall have the following
accuracies, unless otherwise specified in a particular test:

a. Frequency accuracy: +_2percent

b. Amplitude accuracy: +_22dB.

3.1.2 Limitations and restrictions. The following limitations and restrictions apply to the test facility and test
instrumentation used in the tests described herein:

a. Radiated emissions: If no EMI emissions above background noise levels are detected in the range of 400
MHz to 1 GHz during those tests, no measurements shall be made above I GHz. Otherwise, the full test

range to 2 GHz shall be measured.

b. Conducted susceptibility levels: Injected susceptibility test voltages and spike transients shall be limited to
the extent that resulting test currents do not exceed the fuse steady-state current limit or normal current

rating for the test article. The latter condition is a credible limit for potential external EMI sources, and is

adopted as a procedural safeguard against resonance failures in test article components at levels exceeding

credible input power delivery capabilities. Under these conditions, the minimum power ripple requirements
of IS-3267415 shall be met.

C. Shielded enclosure frequency range: The shielded enclosure may be limited in its use for radiated

emissions measurements and radiated field susceptibility tests above 1 GHz due to unpredictable enclosure

resonance occurrences, net leakage levels, and space for the installation of suitable anechoic (RF absorbing)
materials. Accordingly, as a tradeoff in testing convenience versus the cost in time and materials to correct

potential shielded enclosure reflections and resonances as may interfere with RE02 measurements or RS03

field generations, a clear area in one of the electronic laboratories may be utilized as an alternate test site
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where such clear area complies with applicable MIL-STD-461 and MIL-STD-462 requirements.
alternative may include testing to be performed at an outside test facility.

Another

WARNING

No radiated field susceptibility test procedure will be initiated, or test

level applied, that will risk the exposure of personnel to field strengths

in excess of 2 mW/cm 2.

d.

Radiated susceptibility safety: To support this restriction, test personnel and operating-control equipment
will be stationed outside the closed illumination test chamber, or in a separate shielded chamber.

3.1.3 Test setup. The test article test instrumentation placement and dimensional relationships, with respect to facility and
equipment geometries, shall be in accordance with the requirements specified in MIL-STD-461, MIL-STD-462, and the

applicable specification sheet. Bonding jumpers, as required, shall be in accordance with MIL-B-5087 requirements.

3.2 Required procedures and operations. The test article shall be subjected to the examinations and tests specified in
Paraffaph 3.4 herein.

3.3 Test conditions. The following paragraphs shall apply to all tests performed under this document.

3.3.1 Standard ambient conditions. The tests shall be performed under temperature and pressure conditions defined in
STD-2454.

3.3.2 Test tolerances. The tolerances allowed on test conditions are intended only to provide for the accuracy of such items

as instrumentation and controls. Test conditions shall be as close as possible to the nominal or center values specified and in
no instance shall they exceed the tolerances specified.

3.3.3 Read.out accuracy. Performance parameters are specified either as limits or as nominal values with plus-or-minus

tolerances. These limits and tolerances shall be regarded as absolute, and the inaccuracies of measuring equipment shall not
be interpreted as part of measured values in such a way that out-of-limit measurements may appear in-limit.

3.3.4 Operation and control of test article. The detailed operation and control of the test article, test fixtures, and

supporting instrumentation applicable to each inspection specified herein are described in the applicable detail specification
sheet.

3.3.5 Control of facilities and equipment

3.3.5.1 General instructions. Equipment, cables, apparatus, and personnel not actively engaged in, or otherwise essential to,

the test being performed shall not be present in the shielded enclosure and associated test areas during the tests. All

authorized equipment and support services necessary for the performance of the tests shall be available and operational during

the tests. Nearby operating equipment found to exert a compromising influence on test performance, results, or monitoring
abilities shall not be operating during affected portions of the test.

3.3.5.2 Test site and test equipment ambient levels. The ambient electromagnetic level during testing, inclusive of
measuring equipment internal noise levels, measured with the test article turned off, shall be at least 6 dB below the

applicable test specified limit. Where noncompliances are encountered, either the high ambient source may be traced and

appropriately reduced and attenuated, or a technique based on the method of MIL-STD-462 may be used to separate and
measure test article E/VII emissions from high ambient levels.

3.3.5.3 Open area testing. Open area testing, as defined in MIL-STD-463, shall not be employed. However, the basic

objective principles applicable to open area testing will be applied, to the extent possible, in any tests that are performed in
laboratory areas outside the EMI test laboratory shielded enclosures.
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3.3.5.4 Test spectra

3.3.5.4.1 Specification limit and frequency criteria. The test setup, including test article orientation and operation, shall be

configured to accurately simulate the modes and conditions of highest emissions and lowest susceptibility thresholds, as

applicable. This shall include considerations of test article operation at both the high and low extremes of the input operating

voltage range. The entire specified frequency range for each applicable test shall be scanned. Attention shall be directed

toward ensuring that measurements are made at the test article critical frequencies as identified in the applicable specification

sheet. For susceptibility tests, swept and discrete frequency tests shall be applied in incremental steps up to either:

a. The susceptibility threshold, if any, or

b. 6 dB above the specified limit.

Apparent susceptibility thresholds shall be recorded, and then scanned more extensively, in order to determine the frequency
band and peak envelope of the susceptibility thresholds. Susceptibility threshold determinations shall be made in accordance

with the criteria given in the applicable specification sheet.

3.3.5.4.2 EMI safety margins. Following incorporation of all applicable data correction factors, electromagnetic

interference safety margins (EMISM) shall be determined for both emission and susceptibility test results relative to the
specified limits.

3.4 Detailed procedures

3.4.1 Responsibility for inspection. Test implementation and execution, approved changes, data recording, test limitations,

test article performance, and related considerations in accordance with this specification, MIL-STD-461, MIL-STD-462, and

the requirements of the applicable test article specification, shall be given to the government prior to the start of the EMI tests

herein, so that a representative may be designated to witness the testing.

3.4.2 Monitoring procedure for equipment. Test equipment calibration schedules and procedures shall comply with the

requirements of MIL-STD-45662. Before performing examinations and tests in accordance with this procedure, all test
equipment shall be verified as being within its current calibration period. Calibration or alignment, necessary for operation of

the equipment within the requirements of this document, shall be performed when required.

3.4.3 Pretes_ verificatibns and baseline performances

3.4.3.1 Test article functional validation

3.4.3.1.1 Pre-testfunctional validation. The test article shall be turned on and operated in accordance with the Relative

Radiometer NEAT Measurements procedures specified in AE-26156/3 or AE-26156/4. Compliance with the applicable

criteria of these specifications shall be the basis for continuing the EMI/EMC tests. The data recorded during pre-test
validation shall be used as part of the comparison baseline for subsequent evaluations of test article performance during the
EMI tests.

3A.3.1.2 Test article ambient emissions profile. Upon completion of the pre-test functional validation, the test article shall

be operated in the mode specified in 3.4.4.3 or Appendix B. The steady-state EMI emissions shall be scanned using the

spectrum analyzer. Significant and prominent amplitudes and frequencies shall be noted in the engineering log book for
subsequent comparison with results obtained during the EMI tests that follow. This noted spectral data shall be referred to as

the test article ambient EMI profile. Both conducted and radiated emissions profile measurements shall be made during the
course of the EMI tests in accordance with the applicable test sequence and setups.

3.4.4 Functional test. The functional test will be run prior to the EMC test to ensure that the AMSU-A instrument is

operating within specified limits. During EMC testing the AMSU-A instrument will have its diagnostic program running in a

looping mode so that EMI-induced errors may be detected.

3.4.4.1 Test setup. The EMI compatibility test shall be conducted utilizing AMSU-A STE and AMSU-A/STE cables.
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3AA.2 Test to be performed. The following tests will be performed on the indicated power lines or units (refer to Table A-

Ill of Appendix A for further detailed explanation):

a° Conducted Emission (CE01/CE03)

+28V Main Bus
28V Main Bus Return

+28V Analog Telemetry Bus

28V Analog Telemetry Bus Return

+28V Pulse Load Bus

28V Pulse Load Bus Return

+10V Interface Bus

10V Interface Bus Return

+28V Safety Heater

+28V Safety Heater Return

b. Radiated Emission (RE02 and RE04 static H field)
AMSU-A1

AMSU-A2

Co Conducted Susceptibility (CS01 and CS02)
+28V Main Bus

28V Main Bus Return

+28V Analog Telemetry Bus

28V Analog Telemea'y Bus Return

+28V Pulse Load Bus

28V Pulse Load Bus Return

+10V Interface Bus

10V Interface Bus Return

d. Conducted Susceptibility (CS06)
+28V Main Bus

28V Main Bus Return

+28V Analog Telemetry Bus
28V Analog Telemetry Bus Return

+28V Pulse Load Bus

28V Pulse Load Bus Return

+10V Interface Bus

10V Interface Bus Return

e° Radiated Susceptibility (RS03)
AMSU-A1 and AMSU-A2

3.4.4.2.1 Power line pin allocation. The power lines will be routed together in order to minimize the number of tests to be

performed. Each wire will be connected to a feedthrough capacitor as indicated in Table II.

V
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Table II. Power Lines Routing

From To

AMSU A1 J1-1+28V Feedthrough

Capacitor Main Bus

28V Feedthrough

Capacitor Main Bus Retum

+28V Feedthrough

Capacitor Pulse Load

28V Feedthrough

Capacitor Pulse Load Return

AMSU A2 J1-1

AMSU A1 J1-3

AMSU A2 J1-3

AMSU A1 J1-5

AMSU A2 J1-5

AMSU A1 J1-7

AMSU A2 J1-7

+28V Feeclthrough AMSU A1

Capacitor Analog Telemetry Bus AMSU A2

28V Feedthrough AMSU A1

Capacitor Analog Telemetry Bus Retum AMSU A2

+10V Feedthrough AMSU A1

Capacitor Interface Bus AMSU A2

10V Feedthrough AMSU A1

Capacitor Interface Bus Retum AMSU A2

3.4.4.3 Mode of operation. Unless otherwise specified in specific test, the AMSU-A will

of operation. This is also known as the 'Full Scan Mode."

J1-9

J1-9

J1-10

J1-10

J4-12

J4-12

J4-13

J4-13

be tested in the IN ORBIT mode

3.4.4.4 Computer Controlled System (CCS) measurement system calibration. Set up and operate all required equipment in

the Computer Controlled System (CCS) in accordance with the latest revision of the operator's manual. Use the mini-floppy

disks containing HP Basic 2.0, Version 3.1, of the 9836.461 system disk, and the project program disk which contains the

preliminary program testroutines. Verify that the CCS Operating System is the proper one to be used with the particular
receiver. Install the system disk in the HI' 9836 right-hand drive, and the Basic 2.0 disk in the left-hand drive.

3.4.4.4.1 Spectrum analyzer. If the HP 8566 specmam analyzer or equivalent is used for measuring the conducted or
radiated emissions, the system calibration shall be conducted in accordance with the HP Operating and Programming Manual
and the I-IP 85864A EMI Measurement Software Operation Manual.

3.4.4.5 Susceptibility monitors. The monitors shown in Table HI will be observed/recorded during the performance and

susceptibility testing.

Table HI. Monitors for Susceptibility Test

Susceptibility Line/Item Monitor

28V Main Power, Main Load Bus Data output all channelsConducted

CS01, CS02, and CS06 28V Pulse Load Bus Antenna Position

Radiated RS01 and RS03 AMSU-A Enclosure Data output all channels

3.4.4.6 Pass�fail criteria. The pass/fail criteria for the conducted and radiated emissions test shall be determined by

inspection of the recorded emissions levels when compared to the specification limits. All emissions shall be on or below the
specification limits. When narrowband emissions exceed the broadband limits or transient spikes exceed the narrowband or
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broadbandlimits,the specific emission shall be identified and exempted from these criteria. The identification of broadband

and narrowband emission shall be in accordance with the test methods of paragraph 4.2.6 in MIL-STD-462.

Extensive EMI testing has been conducted at both the component level and the AMSU-A sensor system level. These tests

have resulted in the incorporation of hardware corrective measures and established a thorough understanding of EMI
susceptibility concerns for AMSU-A system performance. The primary concern is associated with collection of radiometric
data.

An STE EMI data collection program has been developed and is included in the bonded test software of the STE. Operation

of the system and the EMI data collection program will be coordinated with operation of the EMI susceptibility signal sweeps.

The EMI data collected will provide about a five scan period at the beginning and end of each data collection period which

will allow comparison of each channel's normal radiometric response with and without the interference present. The data will
be presented in the form of noise distribution plots for each of the radiometric channels and as a summary report for all
channels. These data shall be reviewed as follows:

a. Review the summary data and identify channels with alarm counts greater than ten or channels that have

sigma values that are a factor of two greater than observed in baseline checks made periodically during the tesL

b. Examine the noise distribution plots for channels identified in the above paragraph, and look for disruptions

during the period when the EMI signal sweep was made. If an EMI disruption results in a peak-to-peak increase in channel
noise which is less than twice the normal level or, if the disruption creates a level shift in the noise data which is equal to or

less than the normal noise level, then it is acceptable (pass).

c. Examine all remaining plots for disruptions, identify, and file the data.

d. If any channel fails, additional sweeps will be made over a reduced frequency range and at reduced

amplitudes as necessary to determine the threshold of the susceptibility.

The test will continue to establish an overall assessment of the behavior. The EQUIPMENT LIMIT (EL) column will be

checked when the test equipment cannot deliver the required level. Since the test equipment meets the power requirements of
MIL-STD-461 and the AMSU-A instrument is not susceptible to the output of the signal source, a check on this column

indicates the unit passed the test requirement. A check in the SPECIFICATION LIMIT (SL) column indicates the AMSU-A

instrument met the requirements.

3.4.5 CEO1/CE03 test. This test shall measure tile Conducted emissions on power lines from 30 kHz to 50 MHz by

measuring the current levels present in the power lines of paragraph 3.4.4.2.a or Table A-III of Appendix A, as applicable. [

The METOP conducted emissions will be performed in the differential and common mode.

3.4.5.1 Test equipment. The following equipment or equivalent (as defined in Table A-1) is required for this test:

a. Computer Cona-ol System Spectrum Analyzer, HP 8566B, HP 3562B

b. Amplifier, HP 461A, HP 844717

c. Feedthrough Capacitors, Solar 6512-106R. METOP will use LISN's as shown in Figure I.
........ ± ........

d. Computer, HP 9836 =

e. Current Probe, AlL Tech 91550-2B :( _=_=:_ =_::_ ..... .: : =

f. Printer, HP 2673A

g. Plotter, HP 7090A

k

h. Filter Box, Aerojet, T-1289992-1

[
i
_i

i

J

10
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+O------4

INPUT

POWER

C1

I RS

T

L1

L2

R3

R1

R4

©

TEST

SAMPLE

\ /
v

R1, R2 = 20mOhm+5mOhm

R3, R4 = 25 Ohm+5%

R5 = 50 kOhm_+. 5%

C1 = 19000pF+_.5%

L1, L2 = 21xi-I_+5%

Figure 1. LISN Circuit Diagram

3.4.5.2 Test limits

3.4.5.2.1 Imposed limits. The level of conducted emissions permitted from 10 kHz to 50 MHz shall meet the requirements
of IS-3267415. The limits are shown in Figure 2. The ME'TOP shall meet the conducted emission limits from 30 Hz to 50

MHz as shown in Figures 3 and 4. The limits provided in Figures 3 and 4 are for information only. Data will be recorded but

will not be Compared against the limits_ Thereis no pass/fail requirementl

3.4.5.2.2 Corrected limits. The imposed limits shall be adjusted by correcting for the appropriate probe factor.

3.4.5.3 Test procedure

3.4.5.3.1 Preparation

I. Connect the equipment under test as shown in Figure 5a and the power lines as indicated in 3.4.4.2.a or
Table A-III of Appendix A, as applicable. Fill in data on equipment actually used in Equipment Log on

Test Data Sheet (TDS) 1 in Appendix B.

2. Connect the AMSU and support equipment for a functional check.

3. Perform the functional test per the Relative Radiometer NEAT Measurements procedures specified in AE-
26156/3 or AE-26156/4, paraffaph 3.2.3.5.

I1
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Zlrx

Figure 2. Narrowband Conducted Emissions Limits on Power Leads
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100
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1.E+02 1.E+03 1.E÷04 1.E÷0S 1.E÷06 1.E,+07 l.E÷08

lOHz IkHz IMHz 10011Hz

FreqHncy f Hz

Figure 3. Conducted Emission Limit, NB, DM, CM, 28V Reg. Power Leads, PLM Instrument
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Figure 4. Conducted Emission Limit, N-B, DM, Thermal Control Heaters (Safety Heater)
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h

J1

AMSU-A

(METSAT)

dr Unit must be inside

EMI semen room.

_d Wall

W19
To STE J2

W20

W21

W2S

STE J1 METSAT

.

2.

3.
4.
5.

.

7.
8.

9.
10.

Feedthrough capacitor.

Bond to ground plane
Test sample situated in test fixture, 10 cm from front edge of ground plane.
Bond to test fixture as defined.

Filtered power supply terminals at screened enclosure wall.
Test sample interconnecting lead. Length as defined in the installation specification.

Power leads emulating the spacecraft configuration.
Interconnecting lead to monitoring equipment/test set via port-hole.
Test fixture DC bond to screened enclosure wall or ground plane shall be less than 2.5 milliohms.

Currentproloe Conn_ed-to receiver via-_(:Oaxialcabre._ _.... i _ _

Figure 5a. CE01/CE03 Test Setup (Differential Mode)

4. Calibrate the receiving test equipment.

5. Before starting test, place the AMSU'A instrument in the IN ORBIT mode.

3.4.5.3.2 Emission measurement, 30 Hz to 20 kHz (CM & DM) - CEO1

1. Place the 91550-1 current probe on one of the power lines listed in 3.4.4.2a or Table A-III of Appendix A,

as applicable.

2. Verify that the measuring equipment is pro_ammed to measure between 30Hz and 20 kHz. If necessary,

program the signal analyzer for multi-scan and compare the measurement to the signal scan. Capture the

highest level possible in each range.

I

V

14
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.

4.

.

.

7.

8.

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

I9.

20.

21.

22.

23.
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Using the spectrum analyzer, automatically scan all narrowband data in the frequency range.

Photograph the cathode ray tube (CRT) presentation or make an X-Y plot. All narrowband measured data

should be below the specification limit of Figures 2, 3, and 4. Record compliance with emission limits

requirements on TDS 1. Set the computer to print the measured level of the signals above 30 dB above
lt.tV for reference.

Confirm all over limit levels by direct substitution. If any emissions exceed or near the limit, scan the

frequency range that exhibits the over-the-limit levels, reduce the frequency span, reduce the measuring

bandwidth to 5 or 500 Hz, and photograph the CRT presentation or make an X-Y plot.

Affix the test photos and calculations to TDS 1.

Repeat Steps 1 through 6 for all the power lines listed in 3.4.4.2.a, or Table A-I]I of Appendix A, or both. [

If any narrowband signals exceed the limits, perform an ambient test.

With the STE Main Power off, turn the Q/Bus Power Supply voltage knob on the STE counterclockwise
until the knob stops turning.

Connect the equipment as shown in Figure 5b. Place switches 1 through 10 and 14 through 25 in the OPEN
position.

Turn the STE Main Power switch to ON, and turn the Q/Main and N/Pulse switches (green switches) on the
STE Main Front Panel, to ON.

Gradually increase the Q/Bus voltage on the STE Power Supply to the 28 V level as monitored by the DVM
(see Figure 5b).

Repeat steps 1 through 6 and 8 of this section.

Command the instrument power to OFF. Turn off the Main Power switch on the STE, and turn the Q/Bus
Power Supply voltage knob on the STE counterclockwise until it stops turning.

Place the current probe and the LISN on the next power line indicated in 3.4.4.2a, or Table A-III of
Appendix A, or both. Repeat steps 11 and 12.

Repeat steps 13 through 15 until the test is completed.

Change the setup configuration as depicted in Figure 5c. Place switches 12, 13, 24, and 25 to the OPEN
position.

Connect the current probe on the +10 V Interface Line, as shown in Figure 5c.

Repeat steps 2 through 6 and step 8 of paragaph 3.4.5.3.2.

Move the current probe to the line of Terminal 13 (white terminal).

Repeat step 19.

Connect the current probe as depicted in Figure 5d.

Repeat step 19.

15
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3.4.5.3.3Emission measurement, 20 kHz to 50 MHz (CM & DM) - CE03

1. Connect the equipment as shown in Figure 5a. Apply power to the test equipment and special test
equipment (STE) and place the instrument in full scan mode. Place the 91550-1 current probe on one of the
power lines listed in 3.4.4.2.a, or Table A-ITI of Appendix A, or both.

. Verify that the measuring equipment is programmed to measure between 30 Hz to 20 kI-Iz or 20 kHz to 50
MHz, or both.

°

Using the spectrum analyzer, automatically scan all narrowband data in the frequency range. Print the CRT
presentation.

4.

Photograph the cathode ray tube (CRT) presentation or make an X-Y plot. All narrowband measured data

should be below the specification limit of Figures 2, 3, and 4. Record compliance with emission limits

requirements on TDS 1. Set the computer to print the measured level of the signals above 30 dB above
llaV for reference.

.

6.

Confirm all over limit levels by direct substitution. If any emissions exceed or near the limit, scan the

frequency range that exhibits the over-the-limit levels, reduce the frequency span, reduce the measuring
bandwidth to 5 or 500 Hz, and photograph the CRT presentation or make an X-Y plot.

Affix the test photos and calculations to TDS 1.

7. Repeat Steps 1 through 6 for all the power lines listed in 3.4.4.2.a, or Table A-rlI of Appendix A, or both. ]

8. If any narrowband signal exceeds the limits, perform an ambient test.

. With the STE Main Power off, turn the Q/Bus Power Supply voltage knob on the STE counterclockwise
until the knob stops turning.

I0. Connect the equipment as shown in Figure 5b. Place switches 1 through 10 and 14 through 25 in the OPEN
position.

11.
Tuni the STE Main Power switch to ON, and turn the Q/Main and N/Pulse switches (green switches) on the
STE Main Front Panel to ON.

12.
Gradually increase the Q/Bus voltage on the STE Power Supply to the 28 V level as monitored by the DVM
(see Figure 5b).

13. Repeat steps 1 through 6 and 8 of this section.

14. Command the instrument power to OFF. Turn off the Main Power switch on the STE, and turn the Q/Bus

Power Supply voltage knob on the STE counterclockwise until it stops turning.

15. Place the current probe and the LISN on the next power line indicated in 3.4.4.2a, or Table A-III of
Appendix A, or both. Repeat steps 11 and 12.

16. Repeat steps 13 through 15 until the test is completed.

17. Change the setup configuration as depicted in Fi_mare 5c. Place switches 12, 13, 24, and 25 to the OPEN
position.

18. Connect the current probe on the +10 V Interface Line, as shown in Figure 5c.

19. Repeat steps 2 through 6 and step 8 of paragraph 3.4.5.3.3.

J

I

16
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20.

21.

22.

23.

Movethecurrent probe to the line of Terminal 13 (white terminal).

Repeat step 19.

Connect the current probe as depicted in Figure 5d.

Repeat step 19.

Pulse Load

Bus A

] W25 Power

To IdETSAT J6 W21 J6 W22 To STE J4

W20 J7 J14 W19

To HETSAT JS To STE J2

TO METSAT J4 W22 .12 W20
To STE JS

To METSAT J2 W19 J3 W21
To _'I'E JG

J1 W2S To STE J1 METSAT

• Red TermfnsI

0 Wht Terminal

Figure 5b. CE01/CE03 Test Setup (Common Mode)
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!

i .ol .
g _CAcurrent Probe

i ......... I I "-" I ,L
I ..... I ,,,.;,,,,d --g

[]
• R_I Terminll

0 Wh|te Terminal

]12

V/22

"%"-- An|l_o¢

HP3SS2A

.14

A_

(UETSAT)

Unit I_ost be InShlo

EMI mmoqm roam.

I

Figure 5c. CE01/CE03 +10 V Interface Test Setup (Differential Mode)
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Figure 5d. CE01/CE03 +10 V Interface Test Setup (Common Mode)

J4

AMSU-A

(MSTSAT)

Unit must be inside

EMI screen room.
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3.4.6 RE02 test. This test shall measure the electric fields radiated from the AMSU equipment(s) over the frequency range
of 14 kHz to 2 GHz to verify that the emissions are below the RE02 limit specified in MIL-STD-461C. In addition, the

equipment will be tested for the emission of the following frequencies to verify either that the frequencies are not present or
that their signal level does not exceed the test equipment sensitivity level listed for each frequency.

Frequency

59.458 MHz ¢0.5 kHz

60.10 MHz `*0.5 kHz

141.360 MHz ¢O.5 kHz

Receiver/Arnpl Sensitivity

-60 dBm

-60 dBm

--60 dBm

142.9 MHz :t-O.5 kHz -60 dBm

282.733 MHz ¢-0.5 kHz ---60 dBm

285.813 MHz `*0.5 kHz -60 dBm

371.921 MHz ¢0.5 kHz -60 dBm

375.972 MHz `*0.5 kHz -60 dBm

624.925 MHz ¢0.5 kHz -60 dBm

631.730 MHz `*0.5 kHz

743.841 MHz ¢0.5 kHz

751.944 MHz `*0.5 kHz

121.5 MHz ,.15 kHz *

243 MHz =P..2.5kHz *

401.650 MHz¢50 kHz *

406.05 MHz¢50 kHz *

2010-2040 MHz

-60 dBm

-60 dBm

-60 dBm

-150 dBm

(Bandwidth 100 Hz)

-150 dBm

(Bandwidth 100 Hz)

-150 dBm

(Bandwidth 100 Hz)

-150 dBm

(Bandwidth 100 Hz)

-120 dBm

3.4.6.1 Test equipment.

a.

b.

C.

d.

£.

f.

* METOP replaces these frequencies with the frequencies in Table IV.

The following equipment or equivalent (as defined in Table A-l) is required for this test:

Computer Controller System, Spectrum Analyzer, HP 8566, or equivalent

Amplifier, HP 8447F, or equivalent

Feedthrough Capacitors, Solar 6512-106R

Antenna, Active Rod, EMCO 3301B with Counterpoise, 14 kHz to 30 MHz

Antenna, Biconical, Electro-Metrics BIA25, 20 to 200 MHz

Antenna, Log Spiral, Electro-Metrics LCA25, 200 MHz to 1 GHz

V

V

2O
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Frequency Range
(MHz)

Radiation Limit

(dBm) (dB

E-Field Limit *

pV/m)

Notes

118.00-120.00 ,-100 18.9 121.5 MHz

120.00-121.450 -125 -6 121.5 MHz

121.450-121.485 -145 -26 121.5 MHz

121.485-121 315 -150 -31 121.5 MHz

121.515-121.550 -145 -26 121.5 MHz

121.550-123.000 -125 -5.9 121.5 MHz

123.000-125.000 -100 19.2 121.5 MHz

236.000-240.000 -100 24.9 243.0 MHz

240.000-242.925 -125 0 243.0 MHz

242.925-242.975 -145 -20 243.0 MHz

242.975-243.025 -150 -25 243.0 MHz

243.025-243.075 -145 -20 243.0 MHz

243.075-246.000 -125 0.1 243.0 MHz

246.000-250.000 -100 25.3 243.0 MHz

385.100-401.100 -100 29.4 406.05 MHz

401.100-405.900 -125 4.5 406.05 MHz

405.900-406.000 -145 -15.5 406.05 MHz

406.000-406.100 - 150 -20.5 406.05 MHz

406.100-406.200 -145 -15.5 406.05 MHz

406.200-411.000 -125 4.6 406.05 MHz

411.000-425.000 -100 29.9 406.05 MHz

396.000-401.500 -125 4.4 401.65 MHz

401.500-401.600 -145 -15.6 401.65 MHz

401.600-401.700 -150 -20.6 401.65 MHz

401.700-401.800 -145 -15.6 401.65 MHz

401.800-406.000 -125 4.5 401.65 MHz

* E-field limits have been calculated by METOP and are for reference only. The following formula has been applied for
translating Power levels to Field strength levels.

E[dB/aV/m] = P[dBm] - Gr[dBi] + 201og(f[Hz])-42.7

where P is the received power, Gr is the gain of the receiving antenna and f is the frequency. Note that Gr has arbitrarily
been set to 0 dB (isotropic) in calculating the above levels. E-field limits would have to be adjusted to reflect actual test
antenna characteristics.

21
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g°

h.

Antenna, Double-Ridged Guide Antenna, Electro-Metrics RG180, 1-18 GHz

Signal Analyzer, HP 71210(2 with HP 70620 Series Preamplifier

i. Amplifier, HP 461A, or equivalent

j. Computer, HP 9836

k. Printer, HP 2673A

1. Plotter, HP 7090A

m. Filter box, Aerojet, T-1289992-I.

3.4.6.2 L/m_

3.4.6.2.1 Allowable limits. The limits of the emissions shall conform to the requirements of MIL-STD-461C. The limits are
shown in Figures 6 and 7 l_leasurements shall be made over the frequency range from 20 kHz to 1 GHz for broadband

emissions and from 14 kHz to 2 GHz for narrowband emissions. The appropriate antenna and other pertinent factors are
automatically included in the computer EMI test routines. The METOP instrument shall meet the electric field radiated

emissions as shown in Figure 8. The limits provided in Figure 8 are for information only. Data will be recorded but will not
be compared against the limits. There is no pass/fail requirement.

3.4.6.3 Test procedure

3.4.6.3.1 Preparations

1. Connect the test equipment as shown in Figure 9 with the antenna in front of either of the two units (A1 or

A2), one meter away at the point of maximum interference. Fill in Equipment Log on TDS 2.

NOTE

In order to reduce ambient emissions or obtain a profile of the electric-
field fimbient emission spectrum, or both, and at the discretion of the

test engineer, the test set can be positioned inside the test enclosure.

The interconnecting cables'shallbe shielded or placed inside a shielded
box to reduce cable length and radiations.

vlj

2. Repeat Steps 2, 3, 4, and 5 of 3.4.5.3.1.

3.4.6.3.2 Test steps

. Connect the antenna to the appropriate amplifier to the receiver equipment. Verify that the AMSU interface
cables used for monitoring are shielded.

2.

3.

Perform the system calibration of the HP8566 spectrum analyzer.

Using the HP8566, automatically scan all narrowband data from 14 kHz to I GHz, switching the

appropriate antenna and amplifier throughout the frequency range. Set the computer to print the CRT
presentation with limits.

4. All data should be below the specification limit of Figure 6. Record compliance with emission limit

requirements on TDS 2. If any emissions are observed to exceed the limit line, set the computer to print the
measured levels.

22
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Figure 6. Radiated Narrowband Limits for Electric-Field Emission Produced by Instrument
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Figure 7. Radiated Broadband Limits for Electric-Field Emissions Produced by Instrument
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NOTE:

CABLES HAVE BEEN

OMI'I-rED FOR CLARITY.

AMSU

A

10

1 METER

BOND

STRAP

COUNTERPOISE

15 CM BELOW

GROUND PLANE

ROD

ANTENNA

3301B

AMPLIFIER

HP 8447F

INTERFERENCE

MEASURING

INSTRUMENT

HP 8566

To COMPUTER

HP 9836

14 kHz to 10 GHz Antennas

Manufacturer Model Frequency Range

EMCO 3301B Rod 14 KHz - 30 MHz

Electro-Metrics BIA-25 Biconical 20 MHz - 200 MHz

Electro-Metrics LCA-25 Log Conical 200 MHz - 1 GHz

Electro-Metrics RG-180 Horn 1 GHz - 18 GHz

Figure 9. RE02 Test Setup
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.

.

.

.

+

10.

11.

12.

13.

14.

15. -

16.

17.

18.

19.

20.

21.

Request all broadband data from 14 kHz to 1GHz from the computer. Plot the CRT presentation with
limits.

All data should be below the specification limit of Figure 7. Record compliance with emission limit

requirements on TDS 2. If any emissions are observed to exceed the limit line, set the computer to print the ""
measured levels and perform ambient radiated emission tests to determine the source of the radiated

emission as indicated in Step 7.

Turn off power to the AMSU-A power supplies. Perform a frequency scan throughout the frequency range
that exceeded the limits. Turn off power to the computer, display, and printer and repeat the frequency scan

through the previously tested frequency range. Print all measured ambient levels.

Frequencies detected to be generated from the test set components or generated by outside sources, or both,

will be compared with emissions radiating from the AMSU-A equipment. Ambient frequencies will be
deleted from the radiated emission of the AMSU-A equipment, as being generated outside the unit under

test. The remaining frequencies should be below the specification limits.

Set up the double-ridged guide horn antenna one meter from the point of maximum radiation.

Calibrate the spectrum analyzer, HP8566.

Sweep throughout the frequency range of 1 GHz to 2 GHz recording the observed narrowband emission
levels.

All data should be below the specification limit of Figure 6. Record compliance on TDS 2.

Repeat Steps 3 through 12 with the instrument isolated from the ground plane.

Activate the Ill> 70620 with the series amplifier. Program the analyzer for noise averaging to a minimum of

eight times. Verify that the sensitivity noise level is at or below the required dBm level indicated in the list
of additional discrete frequencies.

Ct)nnect the equipment of Step 14 to the biconical antenna and measure level at 121.5 MHz. Record on
TDS 2.

Connect the equipment to the log conical antenna and measure level at 243 MHz, 401.65 MHz, and 406.05
MI-Iz. Record on TDS 2.

The measurements of Steps 15 and 16 should be at ambient level and no narrowband frequencies above the
maximum level should be detected at those frequencies.

Program the signal analyzer for the frequency range of 2010 to 2040 MHz. Verify that the sensitivity of the

equipment meets -120 dBm throughout the 2010 to 2040 MHz range.

Connect the equipment of Step 18 to a double-ridged horn antenna and record the levels at the frequency
range and specific frequency described in Step 18. Record on TDS 2.

The measurements of Step 19 should be at ambient level and no narrowband frequencies should be detected
at the specified frequencies.

Repeat Steps 15 and 16 without the amplifier and perform a measurement of the remaining frequencies on
the list of additional frequencies in paragraph 3.4.6 and Figure 8. Record on TDS 2.
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22. Connect the equipment to the biconical antenna and measure the SAR frequency levels at I 18.0 -
MHz and 121.5 - 125.0 MI-Iz. Record on TDS 2. .

121.4

23.
Connect the equipment to the log spiral antenna and measure the SAR frequency levels specified on TDS 2,
starting with the 236.0 - 240.0 MHz frequency range. Record results on TDS 2.

3.4.7 REO4 test. This test is performed to determine the level of magnetic radiation at a distance of 1 meter from the
AMSU-A instrument as specified in paragraph 3.5.2 of IS-3267415.

3.4.7.1 Test equipment. The following equipment or equivalent is required for this test:

a. Gauss Meter Model 9901 with Magna Probe BEL-MOX-99-2506, FW Bell (rental),
or Analog Voltmeter, HP 4288, with 3529A Magnetometer Probe.

3,4.7.2 Test limits. The AMSU instrument shall not generate magnetic fields that exceed 100 gamma (1 milligauss) at a

distance of one meter from the center of the instrument in all directions. The METOP requirement shall not generate
magnetic fields that exceed 130 kgamma (1.3 gauss) at a distance of one meter from the center of the instrument in all

directions. The limit for METOP is for information only. Data will be recorded but will not be compared against the limits.
There is no pass/fail requirement.

3.4.7.3 Test procedure

3.4.7.3.1 Preparations (magnetic fieid)

1. Place the AMSU instrument in an area that provides sufficient earth magnetic field cancellation that the

ambient of 1 milligauss one meter from the center of the test area is obtainable (see Figure 10).

2. Allow the gauss meter to warm up properly and calibrate the meter. Fill in equipment log on TDS 3.

° Direct the gauss meter probe toward the area that produces the lowest gauss level measurement, below the
limit and at approximately at mid height of the instrument under test.

3.4.7.3.2 Test steps

1.

.

3.

Move the AMSU instrument, on the wooden fixture, toward the probe to a distance of one meter from the
center of the instrument to the point of the probe.

Rotate the instrument until the connector side is facing the probe. _ ::_

Measure the magnetic field emissions of the _SU instrument wiifi the unit deactivated. Collect test data

of the magnetic field intensity by rotatifig the eqmpment.... clockwise and taking measurements at 30 degree
intervals, as a minimum. Record results and note level and location on TDS 3.

4.

.

At the points of maximum detection, repeat measurements with the instrument activated and operating in the

IN ORBIT mode. Note difference in level. If levels exceed previous measurement levels, repeat Step 2
with the unit activated. :_:_:_+=_ _=:_ := - _ ..........

Review recorded data. If measurements are within the 100 gammas (1 milligauss) at one meter from the
instrument in all directions, the test is completed. If measurements exceed the limit, measure the ambient
and proceed to Step 6 or Step 7.

M.i
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Figure 10. RE04 Test Setup

.

.

g.

.

NOTE

Measurements that exceed the l milligauss limit because the

interconnecting cable reduces the distance between the test probe and
the UUT are exempted from this requirement. (Waiver/Deviation
Request/Approval, DO 16.)

In the event that the ambient level does not meet the requirement and the ambient cannot be reduced further
due to facility or area limitations, a minimum of three correlatable measurements shall be made in the axis

of maximum field intensity but at a shorter distance than 1 meter. The measured levels shall be able to

provide an approximate field intensity when projected to the l-meter distance requirement. Measurements

and calculations of the ambient magnetic field shall be recorded and shall be part of the test data package.

In the event that the measured level exceeds the one milligauss required level, the measurements shall be

made to determine the location of the center of the magnetic dipole moment producing the out-of-limit
condition. A minimum of three correlatable measurements along an axis are required to plot the magnetic
field.

Record all measured data, indicating leveI and position of the probe. Note opposing magnetic dipole
moments, shield leakage, and all other pertinent data.

Repeat measurement within ten inches above and below the mid-height probe placement of 3.4.7.3.1 (3).
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3.4.8 CSO1/CS02 test. This test shall be used to determine if the AMSU system is susceptible to electromagnetic energy in
the frequency range of 30 Hz to 150 kHz injected in the main power leads. The instrument shall be operated in the IN
ORBIT mode. In addition, the METOP shall meet susceptible energy in the frequency range of 100 kHz to 50 MHz.

3.4.8.1 Test equipment. The following equipment or equivalent (as defined in Table A-l) is required for this test:

a. Isolation Transformer, Solar Type 6220-1A

b. Amplifier, McIntosh Model MC-2205

c. Oscilloscope, Tektronix 7623

d. Signal Generator*, HI' 83623A

e. Function Generator, HP 3325

f. Coupling Capacitor*, Solar 74 i52i

g. Digital Voltmeter, HP 3455A.

h. Attenuators*, HI' 355 C/D

i. Oscilloscope*, Tek TDS 380

j. Amplifiers*, Ailtech 5001, 5020B

k. Current Probe*, Ailtech 91550-2B

1. Spectrum Analyzer*, HP 8566

m. Decoupling Coil*, 20 l.tI-I

n. LISN* per Figure 1

o. Filter box, Aerojet, T-1289992-1.

3.4.8.2 Test limits. The performance characteristics of the AMSU instrument shall be met when the voltage of Figure 11 in

the frequency range of 30 Hz to 150 kHz is applied to the input power terminals. The METOP shall be subject to a common
mode sinusoidal noise of 300 mVp-p in the frequency range of 100 kHz to 50 MHz. The limit for METOP is for information

only. Data will be recorded but will not be compared against the limits. There is no pass/fail requirement.

3.4.8.3 Test procedure

3.4.8.3.1 Preparations :

Io

2.

3.

Connect the test equipment as shown in Figure 12. Fill in Equipment Log on TDS 4.

Repeat Steps 2, _, 4, and 5 of3.4.5.3_ i

Cognizant of the power line under test, perform the functional test for susceptibility as indicated in Table V.

"For METOP Test step 10 only.
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Figure 12. CS01/CS02 Test Setup (Differential Mode)
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Table V. Functional Test for Susceptibility

Power line Under Test Specification Test Type Data Monitor Point

Main Load Bus AE-26156/3 (A1) Relative Radiometer NEAT -
AE=26156/4 (A2) Measurements" -

Pulse Load Bus AE-26156/3 (A1) - Warm Calibrate"

AE-26156/4 (A2) - Warm Calibrate *"

Analog Telemetry Bus AE-26156/3 (A1) - Full Print Data page 8
AE-26156/4 (A2) - Full Print Data page 3

+10V Interface Bus AE-26156/3 (A1) Scanner Commands Scanner ALIA2 Power

AE-26156/4 (A2.) Verification (Step 1 only) Scanner A2 Power

3.4.8.3.2 Test steps

1.

2.

.

4.

.

6.

.

.

9.

10.

CAUTION

Do not connect the isolation transformer on the high side and return

lines simultaneously, without loading the secondary winding of the
transformer not used for test with a I ohm resistor.

Apply power to all the test equipment except the power amplifier.

Set function generator to scan from 30 Hz to 150 kHz, with the following frequency ranges being swept at a
rate of 90 seconds per range:

30 - 300 Hz 3.0 - 30.0 kHz

300 Hz - 3.0 kHz 30.0 - 150.0 kHz.

Set the scan mode to SINGLE Sweep.

Monitor the output signal with an oscilloscope and adjust the output level to the indicated voltage
requirement.

Set the appropriate switches to the OFF position on the breakout box.

Apply power to the power amplifier and adjust the amplifier and generator levels to obtain levels on the
display that are equal to or greater than the levels indicated in Figure 11.

Monitor the test sample for errors and at selected frequencies get a printout of the monitored channel's

performance data.

Record on TDS 4 the completion of scanning of each function generator's tuning range. Record each

frequency at which a failure occurs and the interference level threshold for failure.

Repeat Steps 5 through 8 on the power leads listed in 3.4.4.2.c, or Table A-III of Appendix A, or both.

The METOP instrument shall be connected as shown in Figure 13 or 14.

" One sample of room ambient NEAT will be measured. Alternatively, distribution measurements are to be performed.
""From STE Digital A Data Command menu

33



AE-26151/SE
11Feb1999

Signal I._'s

EGSE

2OVDC

GroundPlane

"'''''''''''''''''''''''''''''''''''''''',Signal Uno$

Primary Power

.'._.'==, ,._.='. Lr:l._ ..........

ill!!- -_ .......... 1 .......

" - L .... I "°
|..........

.-...... imw_wlwoii=

r"-ir'-t

IOe"era'°rH Amo"rI

Bre_d¢out BIn('P/OLISN II

I I ....... .
-_........ J........ d" _..

:._,,--,0
!

!

!

!

| I

Signal ItF's

EUT

a
i o

i •

i e
i

! •

Oscioscope ' , CurrentProbe...... Ampifieror
CurrentMeter

I I I I

I' I , ,, = ! I

l I ' iIsolation I OsciloscopeTransformer
I I

IIIh

i
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Figure 14. CS02 Common Mode Noise Test on the +10V Interface Bus
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I 1. Apply the power to the test equipment.

12. Sweep the function generator from 100 kHz to 50 MHz in a minimum of five (6) frequency bands. Each
frequency range shall be swept at a 90 second rate. Perform data collection test in accordance with

Appendix C during the test sweep (obtain a baseline before starting the frequency scans, and ensure that the
level is as low as possible).

13. Monitor the output signal with an appropriate meter and adjust the level as required. Record on TDS 5 the

completion of scanning of each function generator and voltage level range.

14. Monitor the test sample for errors.

15. Record on TDS 5 the completion of each range and each frequency at which a failure occurs and the
threshold level in case of a failure to meet the requirement.

3.4.9 CS06 test. This test shall be used to determine if the AMSU system is susceptible to electromagnetic energy from a
spike appearing on its ungrounded power leads. The instrument shall be operated in the IN ORBIT mode.

3.4.9.1 Test equipment. The following equipment or equivalent (as defined in Table A-I) is required for this test:

a. Transient Generator, Solar 7054-1

b. 10 laF Feedthrough Capacitors, Solar 6512-106R. METOP will use LISN's as shown in Figure 1.

c. Oscilloscope, Tektronix 7623.

3.4.9.2 Test Emits. No failures shall occur when the voltage waveform of Figure 15 is applied to the input power line, at the
level and polarity indicated below:

Bu....._s

+28V Main Bus

+28V Telemetry Bus

+28V Pulse Load Bus

+10V Interface Bus

3.4.9.3 Test procedure

3.4.9.3.1 Preparations

Soike Level

10V positive, 12V negative

10V positive, 12V negative

8V positive, 13V negative

1V positive, 1V negative

I.

2.

3,

4.

Adjust the generator to produce the spike of Figure 15 to the level specified in 3.4.9.2.

Connect the test equipment per Figure 16. Place switches 1 through 23 on the Breakout Box to the OPEN
position. Fill in Equipment Log on TDS 6.

Repeat Steps 2, 3, 4, and 5 of 3.4.5.3.1.

Cognizant of the power line under test, perform the functional test for susceptibility as indicated in Table
III.
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Figure 15. CS06 Transient Waveform
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J1

AMSU-A

(METSAT)

# See Paragraph 3_lJ;_l_,

Step 4;.

*t Unit mu:t be located

inside Icmn room.

• Red Terminml

0 White Tmnltl

3.4.9.3.2

1.

2.

3.

4.

5.

6.

7.

Fi_mJre16a. CS06 Test Setup (Differential Mode)

Test steps

Apply the spike at a 10 pps rate for 5 minutes to the main power line.

Monitor the test sample for errors.

Reverse the spike polarity and level as indicated in 3.4.9.2. Repeat Steps I and 2.

Record the completion of each test on TDS 6. If failures occur, record the pulse amplitude and polarity.

Repeat Steps 1 through 4 on the main power return line.

Repeat Steps 1 through 4 on the other lines listed in 3.4.4.2.d or Table A-Ill of Appendix A, as applicable.

Configure the test equipment as shown in Figure 16b. Close all switches on the Breakout Box, leaving
switches 12, 13, 24, and 25 in the OPEN position.

8. Repeat steps 1 through 4.
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Figure 16b. CS06 +I0 V Interface Test Setup (Differential Mode)

3.4.10 Radiated susceptibility test, RS03. This test shall be used to determine if the AMSU system is susceptible to electric
fields. The instrument shall be operated in the IN ORBIT mode.

3.4.10.1 Test equipment. The following equipment or equivalent is required for this test:

a. Spectrum Analyzer, I-IP 8566B

b. Frequency.Synthesizer, HP 3325

C.

d.

Amplifier, AIL-Tech Models 5001, 5020B, 3552B, and 15100B; AR 100WIOOOM7 (Rental)

Travelling Wave Tube Amplifier (TWTA), Varian Models VZL-6941K1, VZS 6951K.2, VT_,C 6961K2,
VZM 6991K3; VZL-6942G1, VZC6962G1 (Rentals)

e. Field Strength Sensor, IFI EFS-I

f. Antenna, AIL-Tech Models 96003, 93490-I, and 93491-2

......... g.: ..... Antenna, Ridged_u_de_ _iectro-Me_dModd I_GA_g0 :

h. Signal Generator, HP 83623A

i. Digital Voltmeter, HP 3455A

j. Electric Field Monitor, Amp Research, FM 2000, 10kI-Iz to l GHz, with electric field probe PM 2000
(rental)

3.4.10.2 Test limits. The test will be performed at the radiated levels and frequencies indicated in Table VI. If susceptibility _
is observed at any frequency, the field strength will be lowered to determine the threshold level.

38



AE-26151/SE
11 Feb 1999

_,.J-

Frequency

(MHz)

Table VI. Additional Test Frec uencies

METSAT

AMSU-A1
(V/M)

AMSU-A2
(V/M)

METOP**

AMSU-A1
(V/M)

AMSU-A2
(V_)

137.35/137.77 5.0

137.1 * - 37 32

137.5/137.62 6.9 9.0 -

468 * 12 18

1544.5 * 10.5 22.5 14 31

1698.0 9.8 22.5 -

1701.3 * 38 52

1702.5 4.8 8.2 - -

1707.0 18.4 13.1

2230.0 * 10 10

2247.5 4.3 10.3 -

5250.0 * 38 45

7800.0 * 8 13

14 kHz/500 MHz * 1 1 1 1

500 MHz/1 GHz * 1 1

2 21/18 GHz *

"Requiresmodulation of the applied electric field as indicated below:

14 kHzto 18 GHz

137.1 MHz

468 MHz

1,544.5 MHz

1,701.3 MHz

2,2230 MHz

5,250.0 MHz

7,800.0 MHz

Amplitude modulated by a sine wave at I kHz with a
modulation depth of 50%.

Pulsed at 38.25 kHz PRF, 50% duty cycle.

Pulsed at I kHz PRF, 50% duty cycle.

FM, 400 kHz peak, deviation modulation index M = 1.

Pulsed 2.25 MHz PRF, 50% duty cycle.

Pulsed 4 kHz PRF, 50% duty cycle.

Pulsed width = 8.22 ms, chirp rate = -50 kHz/ms, PRF =
4.94 and pulsed width = 10.32, chirp rate = +_24kHz/ms,
PRF = 4.94.

Pulsed 35 MHz PRF, 50% duty cycle.

** For information only. There are no pass/fail requirements.

39



AE-26151/5E

I 1 Feb 1999

SIGNAL
GENERATOR

HP 8654A POWER ]'
AMPLIFIER

SPECTRUM
ANALYZER
HP 8566B

ANTENNA
960O3

SHIELDED ROOM
WALL

i

INCH

ENNA

EFS'I i

AMSU-A

14 kHz to 10 GHz Radiating Antennas

Manufacturer Model

_,IL Tech 96003

AlL Tech 96002

Frequency Range

14 kHz - 30 MHz

30 MHz - 200 MHz

_,iL Tech 93490-1 200 MHz- 1 GHz

Electrometdcs RGA-180 1 GHz- 18 GHz
_r

14 kHz to 10 GHz Power Am _lffiem _ _ :

Manufacturer Model Frequency Range

AlL Tech 5001 14 kHz - 10 MHz

AlL Tech 5020B 1 MHz - 200 MHz

AlL Teoh 3552B 100 MHz - 520 MHz

A,IL Tech 15100B 500 MHz - 1 GHz

Varian VZL-6941K1 1 GHz - 2 GHz

Varian VZS-6951 K2 2 GHz - 4 GHz

Varian

Figure 17.

VZC-6961 K2 4 GHz - 8 GHz

VZM-6991K3 8 GHz - 18 GHz

RS03 Test Setup, 14 kHz to 25 MHz

¢adan

3.4.10.3 l"est procedure

3.4.10.3.1 General The output of the oscillator drives a power amplifier and antenna. For frequencies below 200 MHz a

field-strength sensor determines the field strength and maintains manual leveling of the power amplifier output. Above 200
MHz the output of the power amplifier shall be set, when possible, to develop 2 volts per meter up to 500 MHz. If
susceptibility occurs, the level will be lowered to determine the threshold.

3.4.10.3.2 Preparations
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1. Connect the test equipment as shown in Figure 17 using the broadband antenna, AIL-Tech 96003. Fill in
Equipment Log on TDS 6.

2. Repeat Steps 2, 3, 4, and 5 of 3.4.5.3.1.

3. Perform the functional test for susceptibility in accordance with the Relative Radiometer NEAT

Measurements procedures specified in AE-26156/3 or AE-26156/4.

Test steps

Power on all test equipment for a 15-minute warmup.

Set the generator level control to REAR ONLY.

Adjust the signal generator for a 160mV output signal.

Adjust the electric field monitor to read the generated electric field on all three orthogonal axes. Since the
sensitivity presented in the monitor's digital display is 1.3 Vim minimum, adjust the electric field to read 2
Vim.

5. Adjust the level to that indicated in Table VI throughout the frequency range of i4 kHz to 1 MHz, in the
following steps:

14 - 50 kI-Iz 100 - 500 kHz

50 - 100 kHz 300 - 1000 kHz.

6. As the frequency range is being scanned at a 90 see rate, check the leveling by varying the signal drive to
the power amplifier.

7. At 1 MHz, switch the antenna FUNCTION switch to the 1 to 30 MHz range.

8. Adjust the level control to the power amplifier to the required level in the frequency range of 1 MHz to 30
MHz in the following steps:

I - 5 MHz 5 - 10 MHz 10 - 30 MHz.

9. Monitor the Function Test for each channel by performing data collection test in accordance with Appendix

C. Record observation on TDS 7 and attach a printout of the monitored channels' performance data (obtain
a baseline before starting the frequency scans, and ensure that the level is as low as possible).

I0. Replace the broadband antenna with the biconical antenna.

11. With the frequency set at 30 MHz, adjust the output of the power amplifier for 2 volts per meter.

12. Operate the test equipment controls during the scan. Monitor the test sample for errors while scanning the

frequency range between 25 and 200 MHz and recording the data as required in Step 9, using the following
frequency ranges:

30 - 50 MHz 50 - 100 MHz 100 - 200 MHz.

13. Connect the test equipment as shown in Figure 18. Calibration of a radiated level with a second antenna is

very time consuming and is only used for special critical frequencies. In cases where the power amplifier
gain is relatively flat, the electric field will be calibrated for the required voltage at the lowest level of the
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frequency spectrum. To monitor or calibrate radiated level, or both, use the electric field monitor and
antennas indicated in 3.4.6. =_ _ . ........

NOTES:

1. DC BOND OF GROUND PLANE TO ENCLOSURE SHALL NOT
EXCEED 2.5 MILLIOHMS.

2. MOST CABLES HAVE BEEN OMITTED FOR CLARITY.

1)

AMSU
A

GND

POWER

1 METER

_1 METER

"_4/ CAMB.

10 =r.2CM - POSITION

GROUND
PLANE

5512-106R

POWER CABLE

0.6 METER

/
POSITION

SIGNAL I
SOURCE

POWER AMPL & TWTA
SIG GEN - HP 8654A

Figure 18. RS03 Test Setup, 200 MHz to 12 GHz

42



AE-2615 l/5E

11 Feb 1999

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Adjust the gain of the amplifier for 2 volts per meter field strength at 200 MHz. Monitor the level with the

elecwic field monitor or by monitoring the power input to the antenna via a directional coupler. Set the
level using the following equation:

PT (dBm) = [30 dB + 10 Loglo (4_r) + 20 Loglo R + 20 Loglo (E) - I0 Loglo (377) -

10 Log l o ( GT) ] - [Directional Coupler/Cable Losses]

Where: PT = Transmitter power (dBm)

R = Distance from transmitting antenna (meters)

E = Required electric field intensity (volts/meter)

G T = Gain of the transmitting antenna.

(Precalculated charts for the desired field strength are available from the Test Engineer.)

Make a scan at this level while monitoring the spectrum analyzer to maintain the required power level in
dBm.

If susceptibility occurs, reduce the output power of the amplifier and determine the susceptibility threshold.
Record all pertinent information on TDS 7.

Connect the log conical (or horn) antenna as shown on in Figure 18 and connect to the appropriate
amplifier.

Adjust the gain of the amplifier to the power level indicated in the precalculated chart to produce 2 volts per

meter from 200 to 500 MHz (18 GHz for the METOP instrument) or use the calibration procedure of Step
13.

If susceptibility occurs, reduce the output power of the power amplifier and determine the susceptibility
threshold. Record all pertinent information on TDS 7.

Using the appropriate antenna, repeat susceptibility testing at the specific levels and frequencies indicated in

Table VI, through the frequency range of 500 MHz to I GHz.

Obtain a plot of the spectrum analyzer "Peak Search" presentation indicating frequency and attained level.

Record the completion of the frequency band and appropriate information in the event of a susceptibility
indication.

Continue the test with the same set up throughout the frequency range of 500 MHz to 1 GHz at 2
volts/meter level. Use the following frequency bands:

200 - 500 MHz 500 - 1000 MHz

Using the horn antenna and the TWT amplifiers, cover the frequency range of 1 to 18 GHz. Use frequency
range steps that provide a reasonably fiat response of the amplifier.

43



AE-2615 l/SE

11 Feb 1999

25.

26.

27.

28.

29.

Using the appropriate antenna and amplifier, perform the special frequency test indicated in Table VI.

Calibrate the applied field with the two antenna methods.

Supply the indicated frequency at the required level for 90 seconds. At the mid interval of the applied time,
rotate the antenna to the other polarization.

Record the completion of the frequency test and all appropriate information in the event of a susceptibility
indication.

Repeat steps 25 through 28 for the other discrete frequencies.

I

1
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4. QUALITY ASSURANCE PROVISIONS

4.1 Responsibility for inspection. Aerojet Quality Assurance shall inspect in accordance with the requirements of this test

procedure, S-480-79, and S-480-80. 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
Electronic Systems Division, Azusa facility.

4.2 Monitoring procedures. All tests shall be monitored by Quality Assurance.

4.2.1 Test equipment. Test equipment calibration procedures shall comply with the requirements of
MIL-STD-45662.

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 per STD-2454.

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 (TAR) and alert the design assurance and quality engineers. Except for Conducted and Radiated

Emission (CE and-RE) tests, 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 tt/at may facilitate determining the failure cause. The full spectrum of interference
is required in order to formulate a plan of action. Conducted and Radiated Susceptibility (CS and RS) tests can be continued

only after assuring that the data collection activity will not damage or stress any of the components of the AMSU-A

instrument. The cognizant reliability engineer, quality assurance engineer, and the system or responsible test engineer shall
jointly develop the FAS. Analysis and reporting shall be performed per Aerojet procedures.

4.5.2 General A test report shall be prepared in accordance with paragraph 4.5.2.1.1 at the successful completion of
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, and

oscilloscope photographs or magnetic recording. 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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Engineer:

Quality Control:

Customer representative:

Test Paragraph No.:

Subassembly/Assembly Serial No.:

(Signature) (Date)

(Signature) (Date)

(Signature) (Date)

The report shall also include a certification statement.

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. Title page

b. Table of contents

c. Summary

d. Reason for test

e. Abstract, conclusions, and recommendations

f. References

g. Results of tests

h. Test data.

4.5.2.1.2 Test data. The test data included in the report shall be that which was obtained in the tests specified herein and
recorded on the Test Data Sheets CrDS), printouts, and plots.

V
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. PREPARATION FOR DELIVERY

Not applicable.

6. NOTES

6.1 Intended use. The intended use of this process specification is to establish the general methods and acceptance test

procedures for Electromagnetic Interference (EMI), Electromagnetic Radiation (EMR), and the Electromagnetic
Compatibility (EMC) procedures for the Advanced Microwave Sounding Unit - A (AMSU-A).

6.2 Abbreviations and acronyms

AF

AM

AMSU

Audio frequency

Amplitude modulated
Advanced Microwave Sounding Unit

BB Broadband

CCA

CCS
CE

C.P.

CRT
CS

Card cage assembly
Computer Controlled System
Conducted emissions

Current probe
Computer screen display

Conducted susceptibility

DMM Digital multimeter

EMC
EMI

EMISM

EMR
ESD

Electromagnetic compatibility

Electromagnetic interference

Electromagnetic interference safety margin
Electromagnetic radiation

Electrostatic discharge

FAS
FM

Failure Analysis Strategy
Frequency modulated

Gen.

GFE

GIIS
GSE

GSFC

Generator

Government furnished equipment
General Instrument Interface Specification

Ground Support Equipment

Goddard Space Flight Center

HF

HP
High frequency
Hewlett-Packard

IFI
ITr

Instruments for Industry

International Telephone and Telegraph

LPT Limited Performance Test

RE
RF

RIFI

Radiated emissions

Radio frequency

Radio interference, field intensity
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RMS

RS
Root mean squared

Radiated susceptibility

SHF

SP6T

SS

STE

Super high frequency
Single pole six throw
Solid state

Special Test Equipment

TAR

TDS

TWTA

Test Anomaly Report
Test Data Sheet

Traveling wave tube amplifier

Ultra high frequency

Unique Instrument Interface Specification

VHF Very high frequency

6.3 Changes. The outside margins of this document have been marked to indicate where modifications, deletions, or
additions have been made since the previous issue. This is done solely as a convenience to users, who are cautioned to

evaluate the requirements of this change and the parent standard based on the entire content as written, regardless of the
marginal notations and relationship to the previous issue.

V

U
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10.

10.1

10.2
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11 Feb 99

APPENDIX A TEST INSTRUMENTATION

Test instrumentation list for EMI/EMC tests. See Table A-I.

Relative gain of the 94455-1 biconical antenna. The calculations for the gain of the biconical antenna and the tuned

dipole antenna referenced to an isotropic radiator are listed in Table A-II. The delta difference of the antennas will provide
relative gain of one with respect to the other. The basic equation for the calculations is:

AF = 20LOglof- lOLogloG - 29.78dB/m

Where: AF = Antenna Factor in dB

f = Frequency in MHz

G = Gain (power ratio).

x jt
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Table A-I. Test Instrumentation List for EMI/EMC Tests (Sheet 1 of 2)

DescdpUon

EMI RECEIVERS AND Mf:!tzRS

Calculator-Controlled EMI System,

20 Hz-1 GHz, containing:
(a) EMC-10 (20 Hz-50 KHz)
(b) EMC-25 (10 KHz-1 GHz)
(c) HP-9836S Calculator

(d) DIU-125, DSA-125, SU-125
Spectrum Analyzer
(a)Computer
(b)Plotter
(c)Printer

Oscilloscope
Gauss Meter

Digital Voltmeter

SIGNAL GENERATORS/SOURCES

Function Generator,
Sweep Generator
RF Transient Generator

AMPLIFIERS

Audio Amplifier, 200W. 20 Hz-50 KHz
Broadband Linear, 50W, 10- KHz-10 MHz
Broadband Linear, 50W, 1-200 MHz
Broadband Linear, 50W, 100-520 MHz
Broadband Linear, 20W, 500-1000 MHz
TWTA, 20W, 1-2 GHz

FWTA, 20W, 2-4 GHz
TWTA, 20W, 4-8 GHz
TWTA, 20W, 8-18 GHz
Amplifier (Amp), 2-4 GHz
Amp, 60dB, 100-450 MHz, NF-1.5 dB
Amplifier
Amplifier

CURRENT FIELD PROBES

RF Current Probe, 30 Hz-100 MHz
Magnetometer Probe

Name

Electro-Metrics

Hewlett-Packard

Tektronix
FW Bell

Hewlett-Packard

Hewlett-Packard

Wiltron
Solar Elect.

Mclntosh
AIL Tech.
AlL Tech.
AlL Tech.
AlL Tech.
Varian
Varian

Varian
Varian
MITEQ
RHG Elect Lab
Hewlett-Packard
Hewlett- Packard

AlL Tech
Hewlett-Packard

Magna Probe

Field Strength Sensor

ANTENNAS

Double-Ridged Guide Antenna, 1-18 GHz
Log Spiral Antenna, 0.2-1 GHz
Biconical Antenna, 20-200 MHz
Parallel Element, 200V/m, 10 KHz-30 MHz

Log Spiral, 200 MHz to 1 GHz
Biconical, 20-200 MHz

Active Rod w/Counterpoise,
14 kHz to 30 MHz

FW Bell
IFI

EMCO
AlL Tech.
AlL Tech.

AlL Tech.
EMCO
EMCO
EMCO

Manufacturer"
Model No.

CCS-125

8566B
9836

7090A
2678A

7626
9901
3455A

3325
6659B
7054-1

MC-2205
5001

15020B
3552B
15100B
VZL-6541K1

VZSo6951 K2
VZC-6961 K2
VZM-6991 K3
AFD3-025-035-13
1CLW300CM
HP8447F
HP-461A

91550-1

3529A
BEL-MOX-99-2506
EFS-1

3115
93490-1

96002
96003
3101
3104
3301B

CE

X

X

X
X

X

Or Equivalent

Test Usage
RE CS RS

X

X
!x

X

X
X X
X

X
X
X
X

X
X
X
X
X

X
X
X
X

X

X
X

X X
X X
X

X
X
X
X

V
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Table A-I. Test Instrumentation List for EMI/EMC Tests (Sheet 2 of 2)

Description

COUPLERS

Isolation Transformer, 30 Hz-250 kHz

PERIPHERALS

Oscilloscope Camera
Intelligent Serial Thermal Printer

ACCESSOR ES

10 pF Feedthrough Capacitor, 1 KHz-1 GHz

MISCELLANEOUS
Breakout box
EMI Filter Box

Manufacturer*
Name

Solar Elect.

Tektronix
Hewlett-Packard

Solar Elect.

Aerojet
i Aerojet

Model No. CE

6220-1A

C12

2673A X

AE-26151/SE

11 Feb 99

Test Usage
RE CS RS

r

X

X

6512-106R X X X

- X X X X
T-1289992-1 X X X X

* Or Equivalent.

=_ _J

"_.j

Table A-II. Relative Gain of the 94455-1 Biconical Antenna and a Tuned Dipole

Frequency (MHz)

Biconical

25 0.036

30 0.054 1.191

50 0.173 1.513

70 0.777 1.486

100

150

20O

0.617

0.549

1.171

Gain (Numeric)

Tuned Di[_le

1.472

1.555

1.331

1.242

Relative Biconical

-1.436

-1.137

-1.34

-0.709

-0.938

-O.782

-0.071

=
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Table A-III. EMI/EMC Test Performance Matrix

(Qualification Test)

Test Method & Description

CE01 (30 Hz to 20 kHz) DM
CM

CE03 20 kHz to 50 MHz) DM
CM

CS01/CS02 (30 Hzto 150 kHz) DM

CS02 (100 kHz to 50 MHz) CM

CS06 (Spike) DM

RE02 *

RE04

RS03

Requirement

I-'-

,_ IX.

o3 O

X

X

X X

X

X

X

X X

X X

X

X X

¢,..

n'-

::3 r,D

rn

,--I E (D ¢_

¢n nn I'- ¢D

:3 o_ I-- ¢')

t_ c _ o3 m _ CD

CO _ CO _> CD _

X X X X X X X

T T T T

X X X X X X X

T T T T

X X X X X X X

X X X

X X X X X X X

¢.. e-

•-,c G)

CD
'-r

_ :=" I=:

CO
:>

03

X X X

X X X

X

X

X
X

X

X

X Test performedo.npowerline.

T Test performedtogetherwithhighsideand return.

* For Acceptanceonly,performelectricfield radiationfrequency range2010 - 2040 MHz (paragraph3.4.6)

and frequency range of Table IV.

v
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20. APPENDIX B TEST DATA SHEETS

This appendix contains the test data sheets (TDS) for the inspections and test procedures in Section 3.

AE-2615 l/SE

I 1 Feb 99

TDS

1 3.4.5:
2 3.4.6:

3 3.4.7:

4 3.4.8:

5 3.4.8

6 3.4.9:
7 3.4.10:

Page

CE01/CE03 Test .......... ............................................................ i .......................................................... B-2
RE02 Test ........................................................................................................................................... B-6

RE04 Test ........................................................................................................................................... B-9

CS01/CS02 Test ................................................................................................................................ B-12

CS02 C-'MNoise Test ......................................................................................................................... B- 16
CS06 Test .......................................................................................................................................... B-18

RS03 Test .......................................................................................................................................... B-20
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TESTDATA SHEET 1 (Sheet 1 of 4)
3.4.5:CE0I/CE03 Test

Test Setup Verified:

Signature
3.4.5.3.1 Step 1" Test Equ!pment Log

Item Manufacturer ModeL/

Part No.
Aerojet

Inventory No.

Calibration
Date

Calibration

Due Date

3.4.5.3.2:

Step

4 +28V Main Bus

4 28V Main Bus Rtn

I

7 I+28V Telemetry Bus

7 28V Telemetry Bus Rtn

7 +28V PLB

7 28V PLB Rtn

7 +10V Interface Bus

7 IOV Interface Bus Ret

7 Safety Heater

7 Safety Heater Return

Emission Measurements, 30 Hz to 20, kHz, (DM)
Power Une Band Required Emissions within limits?

Narrow

Narrow

Narrow

Na_ow

Na_ow

Na_ow

Na_ow

Na_ow

Na_ow

Narrow

Yes No

See Figures 2 & 3

See Figures 2 & 3

See Figures 2 & 3

See Figures 2 & 3

See Figures 2 & 3

See Figures 2 & 3
• ,=

See Figures 2 & 3

See Figures 2 & 3

See Figure 4

See Figure 4

Comments/
Observations

NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional comments
or observations, etc.) to this data sheet.

Unit

Serial No.

Shop Order .Oper

Sionature/Date

Engineer:

Quality Control:

Customer Representative:

V
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TEST DATA SHEET 1 (Sheet2 of4)
3.4.5:CE01/CE03 Test

i i i|m i

Test Setup Verified:

Signature

AE-26151/5E

] 1 Feb 99

3.4.5.3.2:

Step

4 +28V Main Bus Narrow See Figure 2

7 +28V Telemetry Bus Narrow See Figure 2

7 +28V PLB Narrow See Figure 2

7 +10V Interface Bus Narrow See Figure 2
,,=

Emission Measurements, 30 Hz to 20 kHz, (CM)

Power Line Band Required Emissions within limits?

Yes No

Comments/
Observations

NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional comments
or observations, etc.) to this data sheet.

Unit Engineer:

Serial No.

Shop Order Oper

Siqnature/Date

Quality Control:

Customer Representative:
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Test Setup Verified:

TEST DATA SHEET 1 (Sheet 3 of 4)
3.4.5:CE01/CE03 Test

Signature
3.4.5.3.1 Step 1" Test Equipment Log

Item Manufacturer Model/

Part No.
Aerojet

Inventory No.

Calibration

Date
Calibration

Due Date

3.4.5.3.2: Emission Measurements 20 kHz to 50 MHz, (I)M)
Step Power Line Band Required Emissions within limits?

4 +28V Main Bus

4 28V Main Bus Rtn

7 +28V Telemetry Bus

7 28V Telemetry Bus Rtn

7 +28V PLB

7 28V PLB Rtn

7 +10V Interface Bus

7 10V Interface Bus Ret

7 Safety Heater

7 Safety Heater Return

Naffow

Narrow

Na_ow

Na_ow

Narrow

Na_ow

Narmw

Narmw

Narrow

Narrow

Yes No

See Figures 2 & 3

See Figures 2 & 3

See Figures 2 & 3

See Figures 2 & 3

See Figures 2 & 3

See Figures 2 & 3

See Figures 2 & 3

See Figures 2 & 3

See Figure 4

See Figure 4

Comments/
Observations

NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional comments
or observations, etc.) to this data sheet.

Siqnature/Date

Unit Engineer:

Serial No. Quality Control:

Shop Order Oper Customer Representative:

V
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TEST DATA SHEET 1 (Sheet 4 of 4)
3.4.5:CE01/CE03 Test

II I| I ii

Test Setup Verified:

Signature
3.4.5.3.1 Step 1: Test Equipment Log

Item

,..

Manufacturer Model/

Part No.
Aerojet

Inventory No.

Calibration
Date

Calibration

Due Date

3.4.5.3.2: Emission Measurements, 20 kHz to 50 MHz,

Step Power Line Band Required

4 +28V Main Bus Narrow See Figure 3

7 +28V Telemetry Bus Narrow See Figure 3

7 +28V PLB Narrow See Figure 3

7 +10V Interface Bus Narrow See Figure 3

NOTE:

(CM)
Emissions within limits? Comments/

Observations "Yes No
,,, ,,

Attach all backup data generated during the test (photos, printouts, plots, test logs, additional comments
or observations, etc.) to this data sheet.

Unit

Serial No.

Shop Order Oper

Sionature/Date

Engineer:

Quality Control:

Customer Representative:
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TEST DATA SHEET 2 (Sheet 1 of 3)
3.4.6:RE02 Test

Test Setup Verified:
Signature

3.4.6.3.1 Step 1: Test Equipment Log

Item Manufacturer Model/
Pa_ No.

Aerojet
Inventory No.

Calibration
Date

Calibration
Due Date

V
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Test Setup Verified:

3.4.6.3.2: Emission Measurements

TEST DATA SHEET 2 (Sheet 2 of 3)
3.4.6:tLE02 Test (Cont)

Signature

AE-26151/SE
11 Feb 99

Step Antenna/Frequency

4 All except Horn
14 kHz to 1 GHz

6

12

15

16

19

21

21

21

21

21

21

21

21

Band

Narrow

Required

See Figure 6

All except Horn Broad See Figure 7
14 kHz to 1 GHz

Hom, RGA-180 Narrow See Figure 6
1 to 2 GHz

Biconical, EMCO 3104
121.5 MHz with Ampl

Log Conical, EMCO 3101
243 MHz, 401.65 MHz, &
406.05 MHz with Ampl

Narrow

Narrow

Narrow

Narrow

Hom, RGA-180
2010 to 2040 MHz with

Ampl

Biconical/Log Conical
59.458 to 751.944 MHz

No narrow-
band freq.
> -150 dBm

No narrow-
band freq.
> -150 dBm

No narrow-
band freq.

> -120 dBm

No narrow-
band freq.
> -60 dBm

400 to 500 MHz Narrow -107.1dBm

2-to 18 GHz Narrow Figure 3

1217 to 1227 MHz Narrow -111.8 dBm

1565 to 1614 MHz Narrow -111.2 dBm

2051.9 to 2055 MHz Narrow -126.7 dBm

5254.7 to 5255.3 MHz Narrow -122.8 dBm

5450 to 5825 MHz Narrow -80.7 dBm

Emissions within limits?

Yes No

Comments/
Observations

NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional comments
or observations, etc.) to this data sheet.
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Test Setup Verified:

TEST DATA SHEET 2 (Sheet 3 of 3)

3.4.6:RE02 Test (Cont)

Signature

3.4.6.3.2: Emission Measurements

Step Antenna*/Frequency
Range (MHz)

22

22

22

22

22

22

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

23

Band

118.000 - 120.000 Narrow

120.000 -121.450 Narrow

121.450-121.485 Narrow

Radiation

Limit (dBm)

-100 / Table IV
i

-125 / Table IV

-145 / Table IV

121.515 - 121.550 Narrow -145/Table IV

121.550 - 123.000 Narrow -125/Table IV

123.000 - 125.000 Narrow -100 / Table IV

236.000 - 240.000 -100 / Table IV

240.000-242.925

242.925-242.975

Narrow

Narrow

Narrow

Narrow

Narrow

Narrow

Narrow

243.025- 243.075

243.075- 246.000

246.000-250.000

385.100-401.100

-125/Table IV

-145 / Table IV

-145 / Table IV

-125 / Table IV

-100 / Table IV

-100 / Table IV

401.100- 405.900 Narrow -125/Table IV

405.900 - 406.000 Narrow -145 / Table IV

406.1 O0- 406.200 Narrow -145/Table IV

406.200 - 411.00 Narrow -125 / Table IV

411.000 - 425.000 Narrow -100 / Table IV

396.000 - 401.500 Narrow -125 / Table IV

401.500 - 401.600 Narrow -145 / Table IV

401.700 - 401.800 Narrow -145 / Table IV

401.800 - 406.000 Narrow -125 / Table IV

All frequency ranges

polarization.

Emissions within limits?

Unit

Serial No.

Shop Order

Yes No

Comments/
Observations

are to be performed with antenna in both vertical and horizontal

Oper

Sic]nature/Date

Engineer:

Quality Control:

Customer Representative:
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TEST DATA SHEET 3 (Shut l of 3)
3.4.7:EE04 Test

Test Setup Verified:
Signature

3.4.7.3.1 Step 2: Test Equipment Log
Item Manufacturer Model/

Part No.
Aerojet

Inventory No.
Calibration

Date

AE-26151/5E
I 1 Feb 99

Calibration
Due Date

3.4.7.3.2 Step 3: Magnetic Field .Emissions

Step Direction* Measured Required Mag field within limits?

0 degrees

30 degrees

60 degrees

90 degrees

120 degrees

150 degrees

180 degrees

210 degrees

240 degrees

270 degrees

300 degrees

330 degrees

See 3.4.7.2

See 3.4.7.2

See 3.4.7.2

See 3.4.7.2

See 3.4.7.2

See 3.4.7.2

See 3.4.7.2

See 3.4.7.2

See 3.4.7.2

See 3.4.7.2

Yes No

Comments/

Observations

NOTE:

Unit

Serial No.

Shop Order

Attach all backup data generated
comments or observations, etc.) to this data sheet.
Relative to instrument connector side.

Oper

during the test (photos, printouts, plots, test log, additional

Si.qnature/Date

Engineer:.

Quality Control:

Cus'tomer Representative:

• " II I LLI.
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TEST DATA SHEET 3 (Sheet 2 of 3)
3.4.7: RE(M, Test (Cont)

Test Setup Verified:

3.4.7.3.2 Step 9 (10 inches above):
Step Direction*

0 degrees

30 degrees

60 degrees

Measured

,Signature

Magnetic Field Emissions

Required Mag field within limits?

Yes No

See 3.4.7.2

See 3.4.7.2

See 3.4.7.2

90 degrees See 3.4.7.2

120 degrees See 3.4.7.2

150 degrees See 3.4.7.2

180 degrees See 3.4.7.2

NOTE:

210 degrees

240 degrees

270 degrees

300 degrees

330 degre_es
wr

See3.4.7.2

See3.4.7.2

See3.4.7.2

See3.4.7.2

See3.4.7.2

Comments/

Observations

Attach all backup data generated during the test (photos, printouts, plots, test log, additional
comments or observations, etc.) to this data sheet.
Relative to instrument connector side.
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Test Setup Verified:

TEST DATA SHEET 3 (Sheet 3 of 3)
3.4.7:RE04 Test (Cont)

Signature

3.4.7.3.2 Step 9 (10 inches above):

Step

/lagnetic Field Emissions

Direction* Measured Required

30 degrees
I.

60 degrees

Mag field within limits?

Yes No

0 degrees See 3.4.7.2

See 3.4.7.2

See3.4.7.2

90 degrees See 3.4.7.2

120 degrees See 3.4.7.2

150 degrees See 3.4.7.2

See3.4.7.2180 degrees

210 degrees See 3.4.7.2

240 degrees See 3.4.7.2

270 degrees See 3.4.7.2

300 degrees See 3.4.7.2

330 degrees See 3.4.7.2

Comments/

Observations

AE-2615 l/5E
11 Feb 99

NOTE:

t

Attach all backup data generated during the test (photos, printouts, plots, test log, additional comments
or observations, etc.) to this data sheet.
Relative to instrument connector side.

Unit

Serial No.

Shop Order Oper

Engineer:

Sionature/Date

Quality Control:

Customer Representative:
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TESTDATA SHEET 4 (Sheet 1 of 4)
3.4.8:CS01/CS02 Test

Test Setup Verified:
Signature

3.4.8.3.1 Step 1:

Item

Test Equipment Log

Manufacturer Model/
Part No.

Aerojet
Inventory No.

Calibration
Date

Calibration
Due Date

3.4.8.3.2: Susceptibility to Injected Electromagnetic Energy on Power Leads, 30 Hz to 150 kHz

+28V Main Power Bus

Frequency Test
Range Level

(Volts)

Signal Type

ST
L •

or

Waveform

Limit Factor*

EL SL

Spec Limit
Criteria
(Volts)

Comments/
Observations

* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit

NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional
comments or observations, etc.) to this data sheet.

Siqnature/Date

Unit Engineer:

Serial No. Quality Control:

Shop Order .Oper Customer Representative:

V
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28V Main Bus Retum

Frequency
Range

Test
Level

(Voks)

TEST DATA SHEET 4 (Sheet 2 of 4)
3.4.8:CS01/CS02 Test (Cont)

Signal Type Limit Factor*
or

Waveform ST EL SL

AE-2615 IISE
11 Feb 99

Spec Limit
Criteria

(Volts)

Comments/
Observations

+28V Pulse Load Bus
Frequency

Range
Test
Level

(Voits)

Signal Type
or

Waveform

Limit Factor*

ST EL SL

Spec Limit
Criteria

(Voits)

Comments/
Observations

28V Pulse Load Bus Return
Frequency

Range
Test
Level

(Vo,s)

Signal Type
or

Waveform

Limit Factor*

ST EL SL

Spec Limit
Criteria

(VoWs)

Comments/
Observations

* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit
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+28V Analog Telemetry Bus

TEST DATA SHEET 4 (Sheet 3 of 4)
3.4.8:CS01/CS02 Test (Cont)

Frequency
Range

Test
Level

(voits)

Signal Type
or

Waveform

Limit Factor*

ST EL I SL

1 • .........

Spec Limit
Criteria

(Voits)

Comments/
Observations

28V Analog Telemetn
Frequency

Range

Bus Return

Signal Type

ST I EL

Test
Level

(volts)
or

Waveform

Limit Factor*

SL

I

I

Spec Limit
Criteria

(Voits)

Comments/
Observations

+10V Interface Bus
Frequency

Range
Test
Level

(Volts)

Signal Type
or

Wave form

Limit Factor*

ST I EL SL

Spec Limit
Criteria

(vows)

Comments/
Observations

* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit

V

B-14



IOVInterfaceBus Return

TEST DATA SHEET 4 (Sheet 4 of 4)
3.4.8:CS01/CS02 Test (Coat)

i

AE-26151/SE
11 Feb 99

Frequency
Range

Test
Level

(Volts)

Signal Type
or

, Waveform

Limit Factor* Spec Limit
C_eda

(Volts)

Comments/
Observations

* ST = Susceptibility Threshold, EL = Equipment Umit, SL = Specification Limit
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Test Setup Verified:

TEST DATA SHEET 5 (Sheet l of 2)
3.4.8:CS02 Test (CM)

Signature

3.4.8.3.1 Step 1: Test Equipment Log

Item Manufacturer Model/
Part No.

Aerojet
Inventory No.

Calibration
Date

Calibration
Due Date

1

3.4.8.3.2: Susceptibility to Injected Electromagnetic Energy on Power Leads, 100 kHz to 50 MHz, CM

+28V Main Power Bus Return

Frequency
Range

Test
Level
(Volts)

Signal Type
or

Waveform

Limit Factor*

ST EL SL

Spec Limit
Criteda
(Volts)

Comments/
Observations

* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit

NOTE: Attach all backup data generated during the test (photos, printouts, plots, test logs, additional
comments or observations, etc.) to this data sheet.

Sianature/Date

Unit

Serial No.

Shop Order .Oper

Engineer:

Quality Control:

Customer Representative:

k_)

V
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II

+28V Pulse Load Bus Return

Frequency
Range

Test
Level

(Volts)

TEST DATA SHEET 5 (Sheet 2 of 2)
3.4.8:CS02 Test, (CM) (Cont)

SignalType
or

Waveform

I

Limit Factor*

ST EL SL

Spec Limit
Criteria

(Vo,s)

Comments/
Observations

+28V Analog Telemetry Bus Return
Frequency

Range
Test
Level

(voits)

Signal Type
or

Waveform

Limit Factor*

ST EL SL

Spec Limit
Criteria

(VoWs)

Comments/
Observations

+lOV Interface Bus Return
Frequency

Range
Test
Level

(vows)

Signal Type
or

Waveform

Limit Factor*

ST EL SL

Spec Limit
Criteria

(VoWs)

Comments/
Observations

* ST = Susceptibility Threshold, EL = Equipment Limit, $L = Specification Limit
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TEST DATA SHEET 6 (Sheet 1 of 2)
3.4.9:CS06 Test

Test Setup Verified:
Signature

3.4.9.3.1 Step 3:
Item

Test Equipment Log
Manufacturer Model/

Part No.
Aerojet

Inventory No.
Calibration

Date

i

Calibration
Due Date

3.4.9.3.2: Susceptibility to Injected Transients on Power Leads

+28V Main Power Bus
Pulse Amplitude

and Polarity
Signal Type

or
Waveform

10V, Positive See Figure 9

12V, Negative See Figure 9

Test
Level

Limit Factor*

...ST EL ! SL

Spec Limit
Criteria

Comments/
Observations

+28V Analog Telemetry Bus
Pulse Amplitude

and Polarity
Signal Type

or

Waveform

See Figure 910V, Positive

12V, Negative See Figure 9

Test
Level

Limit Factor*

ST EL SL

Spec Limit
Criteria

Comments/
Observations

* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit

Unit

Serial No.

Shop Order Oper

Siqnature/Date

Engineer:.

Quality Control:

Customer Representative:

MJ

V
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TEST DATA SHEET 6 (Sheet 2 of 2)
3.4.9:CS06 Test (Cont)

I I

AE-2615I/5E
11Feb 99

+28V Pulse Load Bus
r _ ........

Pulse Amplitude
and Polarity

Signal Type
or

Waveform

8V, Positive See Figure 9

13V, Negative See Figure 9

Test
Level

Limit Factor*

r

ST EL SL

spec Limit
Criteria

Comments/"'
Observations

+10V Interface Bus
Pulse Amplitude

and Polarity

lOV, Positive

12V, Negative

Signal Type
or

Wave form

See Figure 9

See Figure 9

Test
Level

Limit Factor*

ST EL SL

Spec Limit
Criteria

Comments/
Observations

* ST = SusceptibilityThreshold, EL = Equipment Limit, SL = Specification Limit

B-19
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Test Setup Verified:

TEST DATA SHEET 7 (Sheet I of 2)
3.4.10:RS03 Test

'Signature

3.4.10.3.2 Step 1: Test Equipment Log
Item Manufacturer Model/

Part No.
Aerojet

Inventory No.
Calibration

Date
Calibration
Due Date

Unit

Serial No.

Shop Order

Attach all backup data generated during the test (photos, printouts, plots, test logs, additional
comments or observations, etc.) to this data sheet.

Si.qnature/Date

Engineer:

Quality Control:

Oper Customer Representative:

B-20
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TEST DATA SHEET 7 (Sheet 2 of 2)
3.4.10:RS03 Test(Cont)

3.4.10.3.3:

Frequency
Range

=.

Suscepti 3ility to Radiated.Electric Fields

Limit Factor*Signal Type
or

Waveform

Test
Level
V/m ST EL SL

Spec Limit
Criteria

V/m

Comments/
Observations

I

* ST = Susceptibility Threshold, EL = Equipment Limit, SL = Specification Limit
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30. APPENDIX C EMI DATA COLLECTION

This Appendix contains the EMI data collection process and steps performed during EMI testing.

30.1 EMI data collection during the susceptibility tests.
accomplished by the following data collection steps.

AE-26151/5E

IIFeb99

EMI data collection during the susceptibility tests will be

x.._,/

30.2 Data collection. Actual data collection will be accomplished as described in the following steps.

. Start data collection. From the Main menu, select command "[ 7 } SPECIAL CYCLE CALIBRATION".

The CRT screen will go into the TEST INITIALIZATION menu. Select command "[ 13 ] SCANS TO
ACQUIRE". Enter 24 as the number of scans (for 90 second sweep time).

. Select command "[ 16 ] START DATA ACQUISITION". Coordinate with the EMI equipment operator

and start the sweep of the EMI frequency band being tested when the scan count reaches about (6).

.

Stop data collection. Coordinate with the EMI equipment operator such that the data collection process is
stopped about (19) scans after the EMI frequency band sweep is complete. At the end of the 24 scans, the
screen will change to the AMSU-A1/A2 DELTA T and CALIBRATION ACCURACY menu.

. Display and print the data collected. Press "[ 2 ] PRINT" to print the screen. Press "[ 1 ] RETURN". The
display will prompt "Do you wish to save data on disk (Y/N)?" Enter N for no.

.

The STE program willreturntotheAMSU-AI/A2 TEST INITIALIZATION menu. Entercommand "[15

] SELECT CA[. PROCESS" and pressthe ENTER key. The program willreturnto the AMSU-AI/A2
CALIBRATION PROCESS SELECTION menu.

.

Print the distribution. Select "[ 12 ] PRINT DISTRIBUTION" to obtain the data plot for each sensor
channel. Select "[ 1 ] RETURN" to return to the AMSU-AI/A2 TEST INITIALIZATION menu.

7. Examine each channel's response (Warm AVE) and evaluate it with the susceptibility criteria to determine if

pass or fail test results were obtained. If the data passes, proceed to the next EMI test and if the data fails,
repeai the test at reduced frequency range and amplitude level (using the same procedures), to establish the
frequency and threshold level of AMSU performance.

C-1
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