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INTRODUCTION
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The VAS S/DB at the Wallops Island Command and Data Acquisition (CDA)
Station accepts real time data from the spacecraft at 14/28 Mbps and outputs

this data in the mode AA format.

The mode AA format shown in Figure 1, is divided into sectors;
8 visible sectors of 36° each, 2 IR sectors of 21.7% each, and one Pre-IR
sector of 28.6%. During the transmission of the direct data from the
spacecraft (28/14 MBS), retransmitted SVAS data from the S/bB is ignored
by the spacecraft. Therefore, the output format must have a portion where
no useful data is being conveyed. This portion called Pre-IR or Earth
View, must be at least as large as the duration of the direct transmission.
For GOES-D the direct transmission for 28/14 MBS can occur from -12.6°% to +10.6°
for a total of 23.2°% well within the 28.6° allocated for Pre-IR in the AA

format.
"The two IR channels will be output as 10 bit words during a spacecraft
rotation angle of 43.4°. 1t is divided into two parts,.Channe1 1 and

Channel 2, of 21.70 each. The formats for each channel are identical;

however, the information content is different. Each channel consists of:

a) PN Sequence for Synchronization _
b) Documentation to define the IR! or IR2 parts
c) IRl or IR2 video |
d)  End-of-Line-Code {EOLC)

e) Common Documentation
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IR DOCUMENTATION AND EOLC

The contents of the 16 word IR Documentation are listed in Table 1.

Although each IR documentation word employs 10 bits, the two most
significant bits (MSB's) are identically zero except for words 1, 2 and
16. The MSB of each word is transmitted first and referred to as bit 6
with the least significant bit (LSB) designated as bit 15. The use of the .
dollar sign ($) signifies hexadecimal notation. The video word employs
all 10 bits with zero representing the minimum VAS signal (black or cold)
and 1023 representing the maximum (white or hot). The end of Tine code
(EoLC) is composed of eight 10-bit words containing all zeros. '




Table 1. Mode AA IR Documentation

Words 1, 2 Sector Code Identifies IR? and IR2. For IR) word 1 =
$14A and word 2 = $0AD; IR2 word 1 =
$2B5 and word 2 = $352.

This code permits the frame synchronizer
to readily identify the proper IR or
visible sector in the presence of bit
errors,

Word 3 Frame Code $FE indicates picture transmission; $01
indicates out-of-frame.

Word 4 Step Code $FE indicates step; $01 indicates no-step.
| Qud. 0APA L aii iy Aot
Word 5 Predicted Header In VISSR mode;\$80, otherwise: (MSB) Bits
8, 9. :

Detector Type
‘ 00 = Small Hg Cd Te

01 = Large Hg Cd Te
11 = In Sb |

Bit 10, Step Scan Flag
] = Step Scan On

Bit 11, Filter Wheel Accuracy
1 =¢gK2.58
0 =g>2.5

(LSB)Bit 12 - 15, Filter Wheel Position
Same Coding as P2,

Word 6 MSI Code $00 MSI Band A
01 MSI Band B
02 MSI Band C ot vl

03 MSI Band D w‘/{_{m

04 MSI Band E
05 MSI Band F
06 MSI Band G
07 MSI Band H
08 Dwell Sounding

Word 7-8 Spare ' ) -.'-((‘;‘"*‘C)

Word 9 Phase : See word 2 of common documentation.

6 | Our D



) Table 1. Mode AA IR Documentat-icc {continued)

Word 10 Preframe Codé $FE indicates preframe status; $01 indicates
non preframe status.

Words 11-13 Spare Contents $00
Words 14-15 Calibrate The calibrate multiplier is a 16 bit number
Multiplier contained within the 8 LSB's of werds 14
TJK and 15. The LSB of this number is the LS8

of word 15, This number is a fraction bet-
ween zero and one (scale factor zero) and
normally represents

: /
.S
XD = M
o
The S/DB hardware multiplies each of the
X, samples by the calibrate multiplier
. number and outputs the 10 MSB's of the

product as the video values. When this
number equals 1 ($8000) the S/DB passes the
IR samples to the output without amplitude
modi fication.

Word 16 Parity 0dd parity - sum of bits in each column
. is odd for words 1-16. This word is the

complement of the EOR of words 1-15.

Revision B




JR COMMON DOCUMENTATION

Each IR Common Documentation Interval (2048 words) is divided into
four groups, each with identical data content. Each group consists of
four parts of 128 words each. These words each contain 10 bits; however,
only the 8 LSB's will be used for documentation to help maintain compatibility
with the current Mode A format. The first part (Section 1) will be similar to
' EEE_Epde A format IR documentation. The second part (Section 2) will incluae

the VAS unique documentation data. The third part (Section 3) will contain
calibration data while the last part (Section 4) will contain schedule

information.

fach of these portions has a separate logitudinal parity word and
the complete 512 word group is repeated four times in the IR1 common
documentation interval and four times in the IR2 common documentation interval

to permit error free detection at the mode AA receiver,

A description of the contents of the IR common documentation follows;

see Figure 2.
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VAS COMMON DOCUMENTATION - (SEQTION 1)

LSB
8 {9 {1 1| 1213|1435

WORD

1 RETRACE

2 . PHASE -~

3 0 0 0 0 ..!‘-"-‘-‘«r?r';s..-'f_z.:L_NA ME

PR FRAME CODE

5 PREDICTED HEADER

6 STEP CODE

7 RECORDER LINE DELAY R
" Iml | m®i | m2 | mz2 ]| o 0 |tRStL
8  [syncIpaTalsync]paTa _ 11 2
) GRAY SCALE/ANNOTATION

10 DIRECT TRANSMISSION MODE

11 . EEEmR cont o

12 | R ot o
13 - TTAL -CCAN  TJeAE med T  ERLILS
14 MID BETA (MSBS)

15 BETA

16 | BETA (LSBS)

17

18 PLL ERROR

18 PLY, ERROR 0
20 BIT ERRORS

10 Revision C




VAS coMMON DOCUMENTATION - (SECTION 1)

WORD
21

22
23

24

37
38
39

40

L8R
8 9 10 11 12 13 14 15
BIT ERRORS 0 0 0

REJECT ERRORS

REJECT ERRORS

COMPUTER ERRORS

75 | .55 | .5 [>366 | oUT N2 |13
SCAN COUNT
P THOU IIUN
SCAN COUNT
’ TEN ] ONE
TIME-YEAR
TEN ONE
TIME - MSEC TIME - DAY
ONE HUN
TIME - DAY
‘TEN ONE
TIME - HOUR
TEN ONE
TIME - MINUTE,
TEN ONFE
TIME - SECOND
TEN ONE
TIME - MSEC
HUN TEN
LovNT
FRAa ]l O 0 0 IMAGEA4 MSB's)
[T
IMAGE(8 LSB's)
HRDWR _ERROR BIT/FRAME SYNC
sv_Ip74 | sunlqap BRL | FRA | BIT §ANY

810|474 o

SAMPLE CONTROL

1




VAS COMMON DOCUMENTATION - ( SECTION .1)

1.51
8 9 10 11 12 13 14 15
WORD
L 41 SCANNER DIRECTION
42
43 SCANNER SELECT
44 _
: TEST
45 o |.o0 0 p | s | RI ] N
i . PLL STATUS 1
46 [TCe | TCs | rcd | TC3 [ rcz [ACQ |RCQ | DAM
: PLL STATUS 2
g1 [0 [ o [0 o Jo Jo | TRACK
48 SECToR COUNT
49 <EC12l CovnlT
50 1 Spl1 1.8Sp2 DIGITAL SUN COUNT
51 DIGITAL SUN COUNT
52 DIGITAL SUN COUNT
53 . .
54 IR1 RIGHT HORIZON (MSBS)
55 IRl RIGHT HORIZON (LSBS)
'56 |IR1 LEFT HORIZON (MSBS)
§7 |IR1 LEFT HORIZON (LSBS)
s8 [IR2 RIGHT HORIZON (MSES)
s |IR2 RIGHT HORIZON (LSBS)
co |IR2 LEFT HORIZON (MSBS)

12




VAS COMMON DOCUMENTATION - (SECTION 1)

11

. 1L.SB
8 9 10 11 12 13 14 1_5
WORD
61 ,_I_B_ZrLEFT HORIZON (I.SBS)
62 1 0 IR! - ~ZINE DELAY
6310 IR2 LINE DELAY
64 SPIN PERIOD
‘65 SPIN PERIOD
66 SPIN PERIOD
] .
68 |
: 7
oo oL [mve | o [T | ot amy | Mt
70 RAW SCAN C.OUN’i‘ (8_1SB)
0 0 0 0 EQUAT SCAN
71 COUNT __ (MSBS)
72 EQUAT SCAN COUNT (LSBS)
73
74
75
76 UW_Correct Messages
(K UW Incorrect Messages
78 GSFC Correct Messages
79 GSFC Incorrect Messages
PCM __CODE __WORD
8 o | 0 | CHJTTK [MIN FR _CNTJ] P
REVISTON C



VAS COMMON DOCUMENTATION - (SECTION 1)

WORD

LSB

9 | 10

11 12 13 14 15

81
82
83
84
85
86

87
88

89
90
91
92
93
o4
95
96
97
8
99
100

(MSB)

w1

wi

w2

w2

w3

w4

W5

W5h

WG

w6 w17

w7 w8

W8

w9

w9

w10

w10

wil

wi2

Wiz

W13

W13 W14,

wi4 W15

w15 - W16

W16 (LSB

" ORBIT & ATTITUDE BLOCK NUMBER

O&AMINOR FRAME INDLX

14
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WORD
101
102
103
104

105°

106
107

100

109 -

110
111
112
113
114
115
116
117
118
119
120

VAS COMMON DOCUMENTATION - (SECTION 1)

. LSB
8 9 10 11 12 13 14 | 15
ORBIT & ATTITUDE
WORD 1 (MFI = 1)
OR WORD 7 (MFI = 2)
ORBIT & ATTITUDE
WORD 2 (MFI = 1)
OR WORD 8 (MFI = 2)
ORBIT & ATTITUDE
-WORD 3 (MFI = 1)
OR WORD 9 (MFI = 2)
ORBIT & ATTITUDE
WORD 4 (MFI = 1)
OR WORD 10 (MFI = 2)
ORBIT & ATTITUDE
WORD 5 (MFI = 1)
(MFI = 2}

OR WORD

1l




VAS COMMON DOCUMENTATION - (SECTION 1) i

8 9 10 | 11 12 | 13 14 | 15
WORD
121
ORBIT & ATTITUDE
122 _
WORD 6 (MFI = 1)
123 _
' WORD 12 (MFI = 2)
124 .
125
126
127 DOCUMENTATION CONFIGURATION
128 LONGITUDINAL PARITY

16
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w VAS COMMON DOCUMENTATIOﬁ DESCRIPTION- (SECTION 1}

DOCUMENTATION
DATA WORD
Retrace 11
ONE indicates scanner moving at rate of
8-11 increments/spin
Phase 2
Bit 8 1l = Preframe
Bit 9 l = PDL being transmitted
Bit 10 1l = Initial verify mode
Bit 11 1 = Initial verify temperatures
have been determined
Bit 12 1l = IR data for this scan was
calibrated
Bit. 13 1 = Final ﬁerify mode
Bit 14 1l = Final verify temperatures
_ have been determined
Bit 15 1 = Annotation or gray scale now
. being output
§/C Name 3
Bits 8-11 Not Used
Bits 12-15 S/C BCD Number — SAT H#
" Frame Cod ) 4
FE
ONE indicates picture transmission
Predicted Header 5
Bits B8-9 Detector Size and fype
00 - Small HgCdTe
)
01 - Large HgCdTe B e
e q‘~ € '
, ¥ ot
Bits 10 Step Scan Flag — 0 o
l = Step Scan On
0 = Step Scan Off
Bits 11 Filter Wheel Position Accuracy
1l = (18<2.5)
0 = (A8>2.5)




J
(
I
~ WAS COMMON DOCUMENTATION DESCRIPTION (SECTION 1) (Continued) '
DOCUMENTATION l
DATA WORD i
Bits 12-15 Filter Wheel Postion .
0000 = Spectral Band 1
1011 = Spectral Band 2 .
0100 = Spectral Band 3
0010= Spectral Band 4 l
1010 = Spectral Band 5
0110 = Spectral Band 6
- 0101 = Spectral Band 7 ﬂ
1000 = Spectral Band 8
0001 = Spectral Band 9 ﬂ
0111 = Spectral Band 10 -
0011 = Spectral Band 11 H
1001 = Spectral Band 12
Step Code - VISSR MODE 6 n
ZERO indicates that this line Is not to be used to
expose film and fascimile recorder line is not to ﬂ
be incremented (stepped). E
ONE indicates normal line transmission. n
' - VAS MODES
ONE indicates successful completion of check ﬁ
procedure.
Recorder Line Delay (D) _ { 7
Bits 12-15 IR1
Bits 8-11 IR2
IR Selection/Header Status 8
Bit 15 1=1R1
Bit 14 1=1IR2

Bit 12-13  Spare

18 Revision C




| VAS COMMON DOCUMENTATION DESCRIPTION - (SECTION 1) (Continued)

. DOCUMENTATION
DATA WORD
Bit 11 1 = JR2 Data Bits agree with predicted header
Bit 10 1 = JR2 Sync Bils found .
Bit9 1 = [R1 Data Bits agree with predicted header
--Bit 8 1 = IR1 Sync Bits found
Gray Scale/Annotation 9
OE fo'r' gray scale; EO _
for annotation, 00 £ wetes
Direct Transmission Mode , 10
ONE indicates 28 MBPS; ZERO indicates 14 MBPS;
Sector Count The sector count is a t number con- 11-12

tained within the 8 LSB's of words/f and
/A. The LSB of this number is the LS8 of
word /2 The sector count will be a
sequential number modulo 65536. The
count will be incremented for each IR!
starting with 0 for the first
IRl output after the S/DB program is
toaded; the second . output (IRi)
will have number 1. This number is
intended to permit the mode AA receive

equipment to detect gaps in the data. : ‘k.\,\(

apare - 13 “p
St Sce~ Ehvis (m 'ﬁa.‘-e/ "57
Beta Count (not including en)

Bit 8 Mldnite Bit (1 = Midnite Mode)

Bit 9-15 (7 MSBS) 14

Bits 8-15 (8 Mid) o 15

Bits 8-15 (8 LSBS) _ C 18
Spare ' 17
PLL Error

Bit 8-15 (8 MSBS) - 18

Bit 8-14 (7 LSBS) : 19

Bit 15 Not Used 19

19 o Ravicginn



\ VAS COMMON DOCUMENTATION DESCRIPTION - (SECTION 1) (Continued)

DOCUMENTA TION
DATA _ WORD
Bit Errors (PN Count b 2/5ABPIMade)
Bits 8-15 (8 MSBS) 20
%”‘7? Bits 8-12 (5 MSBS) | 21
Bits 13-15 Not Used . 21
Reject Errors
Bit 8 1 = Interrupt Disable 22
Bit 9 1 = Command '
Bit 10 1= PCM Data .
Bit 11 1 = Sync Data
Bits 12-15 Spare .
' 23
| Bit 8 1 = JOP Setup
: Bit 9 Spare
Bit 10 1 = Interrupt Enable
) Bit 11 1 = Timing (Programmed Output Channel)
Bit 12 1 = Visible Lookup Table
Bit 13 1 = KYBD - Keyboard
Bit 14 1 = Teletype
Bit 15 1 = MAG Tape
Computer Errors 24
Bit 8 Not Used
Bit 9 Not Used
Bit 10 1 = Delta Time > 13 Hours
Bit1l. 1= Delta Time > 12 Hours
Bit 12 1 = Real Day > 366
Bit 13 1 = IR Output Transfer Error
Bit 14 1 = IR2 Input Transfer Error
 Bit 15 1 = JR1 Input Transfer Error

+

20 Revision C




gAS COMMON DOCUMENTATION DESCRIPTIbN - (SECTION 1) (Contlnued)

. ..}

\‘ _ DOCUMENTATION
DATA WORD
?,-gn Count .
. BCD value split into 2 characters/word _
Blt 8 1 = Word Zero Parity Error | 25
Bit 9-15 2 most significant BCD characters 25
Bit 8-15 - 2 least significant BCD characters ) 26
4yere 27
TFARE T BCD
Year - 2 LSD . : . 28
Milliseconds (Ones) (Bits 8-11) 29
Day of Year - 1 MSD (Bits 12-15) 29
Day of Year - 2 ISD . 30
Hour ' | ’ 31
Minute R 32
Second C 33
I Co]:ﬂ‘l}:isecond (Huridred?tl;m:ﬁ} Lo wihe Ls fear y’ ‘a= i) 34
_ seoatos, (MSB) (’“’”’ v et 3P Procesdry - ¢ I-vt.a M‘a ’
U Bit 8 - 1 = Single Scan 35
- " 0 = Normal Scan : 35
Bits 9-11 Not Used : ' 35
1. “Bits 12-15 Image (4 MSB's) . 35
= Bits 8-15 Image (8 LSB's) - 36
‘;;;:i‘ﬁware Erfrors . 37
’ - Bits . 1 = Stretched Video Error — B e 7
= Bit 9 ...-1= Beta Error
=-Bit 10 - 1= Sun Pulse Error
- Bit11 1 = Table Lookup Error
_ Bit12 1= BIt Freq Lock
- Bit 13 1 = Frame Lock
" Bt 14 1 = Bt Lock
BIt 15 1= Any Lock
PV . 38
Bit 8-12 Not Used o
Bit 12 1 =8bit 0 =10 bit
Bit-14 1 =14 Mbps O = 2B Mbps
Bit 1% Not Used

21




VAS COMMON DOCUMENTATION DESCRIPTION - (SECTION 1) (Continued)

ATA

Sample Control
ONE Indicates EQUAL TIME
ZERO indicates EQUAL ANGLE
Spare
Scanner Direction
ONE indicates normal north-south direction
Spare
Scanner Select
ONE indicates PRIMARY
Spare
Test
Bit 8-10 Not Used.

el 1zdgpeess

8it 13 1= Remote
Bit 14 1= Local
Bit 15 1= Normal

Phase Lock Loop Status #1
Bit 8 1 = Time Constant 6
Bit 9 1 = Time Constant §
Bit 10 1 = Time Constant 4
Bit 11 1 = Time Constant 3
Bit 12 1 = Time Constant 2
Bit 13 1 = Acquisition
Bit 14 1 = Reacquisition
Bit 15 1 = Digital Acquisition Mode

Phase Lock Loop Status #2 _
Bits 8-13 Not Used
Bits 14-15 0 = Analog Tracking Mode
1 = Digital LSB
2 = Digital ALL

22

DOCUMENTATION
WORD

39
40
41

42
43

44

46

47
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VAS COMMON DOCUMENTATION DESCRIPTION ~ ( SECTION 1) (Continued)

DATA

‘n“¢bu5%yé;r (;é*,:
Digital Sun Pulse
Bits 8-9 “Two Spare Bits
‘Bits 10-15 (6 MSBS)
Bits 8-15 (8 Mid)
Bits 8-15 (8:MSBS)

Spare
IR]l Right Horizon Point
(8 MSBS)
(8 LSBS)
If no detected horizon:
Word 54 —ONEB~ F 1 %
Vord 5% = ONB-
S FER
IR1 Left Horizon Point
(8 MSES)

(8 LSBS)
If no horizons are detected:

Word 56 = ONE FHo
Word 57 = ONE
: FFUO

IR2 Right Horizon

IR2 Left Horizon

IR1 Line Delay (U)
Bit .8 Not Used

*Bits 9-15 IRl Line Delay

23

DOCUMENTATION
WORD

48-49

50
50
51
52

g

54
55

&

58-59
60-61

62

REVISION €
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VAS COMMON DOCUMENTATION DESCRIPTION - (SECTION 1) {(Cont)

DOCUMENTATIOK
DATA WORD

IR2 Line Delay (U) 63

Bit 8 Not used

Bits 9-15 IR2 Line Delay .
Spin Period 64-66

LSB = .2 usec "
Spare ' 67-68
Raw Scan Count : 69-70

Bit 8=1 » Real Time Program Load

Bit 9=1 , Calibration or IR verify ' Ppesed
Bits 108 Not Used ) ooyl covet ervow &—'(_6-9—-—
Bits 12-15 - Raw gcan count (4 MSBS) _ 69

Bits 8-15  Raw Scan-count (8 MSB's) _ 70
Equatorial Scan Count : 1-72
Spare 713-75
UW Correct Messages o 76

Number of correct messages received
from UW since last common '
documentation output
UW Incorrect Messages : 77
Number of incorrect (error) messages
received from UW since last
common documentation output
GSFC Correct Messages ‘ 78
GSFC Incorrect Messages - 79‘

24 REVISION C




VAS COMMON DOCUMENTATION DESCRIPTION - (Section 1) (Cont)

DOCUMENTATICN
DATA WORD
PCM TLM Code Word 80
Msg—L> <}—Lss
A B ¢C D E F G H
A=B=0 )
C=1, D=0 indicates frame sync in CHECK 2
C=0,D=1 indicates frame sync in CHECK 1
C=D=1 indicates frame sync in LOCK
C =D =0 indicates frame sync in SEARCH
Minor Frame Count
E £ G
0 0 0. First.1/4 TLM Frame N
0 0 1 Second 1/4 TLM Frame N
0 1 ¢ Third 1/4 TLM Frame N
o 1 1 Fourth 1/4 TLM Frame N
1 0 0 First output without TLM data
1 0 1 -Second outbut without TLM data
1T 1 0 Third output without TLM data
11 1 Fourth or larger output without TLM data
I

H, the paritgfhit, is the exclusive OR of B, D, and F.

24A REVISION C



VAS COMMON

-

DATA

PCM TLM Data
If Minor Frame Count

If Minor Frame

If Minor Frame

If Minor Frame

8 bit bytes.

Count
Count
Count

DOCUMENTATION

DESCRIPTION - (SECTION 1} (Continued)

0 First 1/4 TLM Data
1 Second 1/4 TLM Data
2 Third 1/4 TLM Data
3 Fourth 1/4 TM Data
The TLM frame, which consists of 64-9 bit
words, will be packed into documentation in
Therefore, 1/4 of TLM frame
consists of 16-9 bit words (W1 to W16) which
are stored and output as 18-8 bit words.

is in leftmost position.

Oorbit and Attitude Data

See following tables:; the block number
remains fixed for two spins during which

the minor frame index (MFI) takes on succes-~
sive values 1 and 2; the block number then

increments.

Spares.

Documentation Configuration
Baseline

0 is
1l is
é is
3 is

Revision A

Revision B

Revision C, etc.

Longitudinal Parity

Complement of exclusive- or of first 127

- words.

25

DOCUMENTATION

WORD

B1-98

99-124

125-126

127

128

REVISION A
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| S

'S0 TR 1 T 20 [N 6 TN A B A6 I

oo o8 {3 -3

m O 0

NAME
DATE]
TIMED

TIME2

YN

-YN

IN

VXN
VN
VIN

SPER

SPRAN
SPOCN
ZETA ~5

_RHO T
ETA - 3
GAMMA . 7., -

NAMES

ID
SRAN
SOCN
GRAN
EST
EET
FPER

11"
Ctl

S/DB ORBIT AND ATTITUDE DOCUMENTATION

UNIT*
YYDDDIO in binary
seconds * 100
seconds * 100
km * 2]3

(km/hour) * 2'°

usec

degrees * 221

ﬂdegrees * 2
‘degrees * 2

~

codéd

coded

degrees * 221
21

degrees * 2 -
« 52l

degrees * 2
seconds * 100
seconds * 100

microsecond

seconds
scan steps

DESCRIPTION
Date for TIME); DATEl < 99365
Epoch (GHT); TIMEL < 864 x 10t
Not documented; TIMEY + 468 x 10t

satellite position at TIMEN in inertial
coordinate system of date; N = 1or2

satellite velocity at TIMEN

satellite spin period with respect to the
earth at epoch

Spin axis right ascension at TIMEN
Spin axis declination at TIMEN

VISSR alignment coordinates; ZETA = line bias,
RHO = element bias, ETA = skew bias and GAMMA =
sun pulse to VISSR angle.

+

Most significant byte (8 bits) contains source 0f
O%A data 2 = U4, 3 = GSFC; next byte contains

$/C name 1 = GOES-D, 2 = GOES-E, 4 = GOES-F;
least significant 16 bits contain the serial
number of the O0&A data.

Code to specify method used for 0&A determinatic”
sun right ascension at TIMEN

Sun declination at TIMEN

Greenwich right ascension at TIMEN

Eclipse start time on DATEY

Eclipse end time on DATEY

satellite spin period with respect to sun at
epoch plus 6.5 hours (neglecting eclipse effect:

Eclipse thermal time constant

Chebyshev equatl parameters; 1=0, ..., 3. Repress
S/DB scan count at which earth disk center is
scanned.

* All data is shown as
by a facto
the guanti
part of the produc
the angle 10.0001

r to preserve the reguired resolution.
ty ZETA in degres=s was multiplied by 221
t is shown in the O&A documentation. Thus
degrees 1is represented as 20973617,

an int=ger generated by multiplication

For example,
and the inte:



$/5% ORBIT AND ATTITUDE DOCUMZRTATION
: {continuea)

'\

CR1 msec * 100 Chebyshev retransmission parameters; 150,000 5
represents time for signal to propagate from CDA
station to satellite.

csl degrees * 273 * 2‘1 Chebyshev Beta parameters; 120, ...y 9
PNL integer Primary scanner north limit
RNL integer Redundant scanner north limit
X1 km * 213 ] Chebyshev position parameters; 1=0, ..., 10
cYl
Ci1
EPY YYMMDD (year,month,day) Epoch time for keplerian elements
EPH HHEMMSS (hour, minute,
second)
SMA km * 100 semi-major axis
ECC unit less * 1000000 Eccentricity :
INC . Degree * 1000 Inclimation ' See note be
MA : Degree * 1000 Mean Anomoly
AP Degree * 1000 Argument of Perigee -
RAN Degree * 1000 Right Ascension of Ascending Node

Note: The keplerian Elements described above are generated by the NOAA “WISSR Imagc
Registration anf Gridding System" (VIRGS] and are documented here for use by similac
systems. ] '
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WORD

5 I N - -

[-]

10
11
12
13
14
15
16
17
18
19

20

VAS coMMON DOCUMENTATION - ( SECTION 2)
' LSB

8 9 10 11 12 13 14 15

PN BIT COUNT

PN BIT COUNT 0 0 0
: PHASE CORRECTION (MSBS)

0 0 0

(wn)ﬂ
PHASE C(()RR;ZCTION (LSBS)
Yn

" PHASE CORRECTION COMPONENT (8}

FREQUENCY CORRECTION (MSBS) vy,

FREQUENCY CORRECTION (LSBS) Yn

IR1 INTEGER SENSOR SPACING

IR1 REMAINDER SENSOR SPACING

e, "

IRZ INTEGER SENSOR SPACING

IRZIREHAINDER SE*SOR SPACING

0 0 0 0 (MSBS)

RETRANSMI SSION DELAY (LSBS)

ACTUAL RECEIVED IR1 HEADER

28
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VAS COMMON DOCUMENTATION - (.SECTION 2)
LSB

s 19 10 |11 [12 |13 |14]15

WORD
o1 ACTUAL RECEIVED IR2 IIEADER
RS PROCTAN LOAD
22 |SYNCI[DATA |PL [pr 1s_| 1D [ 258 | 2D
23 SANS&SMPD &

' vs TSl
24 VERSION . 0 0__IM0pFiDS
25 |MSI BAND A MSI BAND B
26 IMSI BAND C MSI BAND D
o71MS1 BAND E | Ms1 BAND _F
o8 |MSI BAND G MS1 ° BAND H

MSI
29| O 0 0 0 0 0 |0 |8 SZ
. DS MODE 1

301 0 0 0 0 0_INO. STEPS

31l - Ds BAND 1 #SPINS
a2] DS BAND 2 #SPINS
33 DS BAND 3  #SPINS
34 DS BAND 4 #SPINS
35 DS BAND 5 #SPINS
36 DS BAND 6 __ #SPINS
37 DS BAND 7 #SPINS
38 DS BAND 8 _ #SPINS
.39 DS BAND 9 #SPINS
40 DS BAND 10 _ #SPINS
29
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VAS COMMON DOCUMENTATION - (SECTION 2)

_ LSB
8 |9 |10 |11 {1213 {14 | 15
WORD
41 DS BAND 11 #SPINS
42 DS BAND 12 #SPINS
Do MUDE 3
43l 0 } o} o] o | o] NO. STEPS
44| DS NODE 2™ DET 72—
45] 0 0 | o ]o lpwrinir|car
(46] 0o [ o | o] o |starT LivE
N 47 START LINE
Vet D Naslo Jololo [exm 1
5::\(2! . / 49 END _LINE
g sol 0 ol olofo]olo [m
] 51 VAS SPARE
52 VAS SPARE 0 0 ol o0
53 GI,?IN 0 l.olo J]ol]o SMV
54]  sMv PMV
55 PMV .
56 PASY

5TIPASY ssv

581 SSy BB1V

59 BB1V BB2V

60 BB2V SCMV
30 .



VAS COMMON DOCUMENTATION - (SECTION 2)

1.SB
8 g9 10 11 12 13 114 15
WORD
61 SCMV BTFV
62 BTFV BTAV
63 |. BTAV SCvV
64 sSCvV
65 |
66
67
68 SPIN NUMBER
NG [LAT|LT
69 F‘Iau stenlcenl o ILAT BCD  TEN
70 |;a7 . BCD ONE ]LAT BCD___ TENTHS
71 |Long BcD HUN Jrofie BCD  TEN
72 | LOoNG BCD ONE |LONG BCD  TENTHS
73
125
126
127
128 LONGITUDINAL PARITY

3
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VAS COMMON DOCUMENTATION DESCRIPTION - { SECTION 2)

DATA

Spare

PN Bit Count "
Bits 8-15 8 MSBS
Bits 8-12 5 LSBS

Bits 13-15 Not Used

"Phase Correction (y)
Bits 8-10 Not Used
Bits 11-15 5 MSBS
Bits 8-15 8 LSBS

Phase Correction Component (g}

Frequency Correction (yn)
IR1 Integer Sensor Spacing
IR1 Remainder Sensor Spacing
IR2 Integer Sensor Spacing
IR2 Remainder Sensor Spacing
Retransmission Delay
. Bits 8-11  Not Used
gits 12-15 4 MSBS
Bits 8-15 8 LSBS

32

DOCUMENTATION

WORD

REVISION C

- Oh B i

-8

10 7
1
12

13
13
14




VAS COMMON DOCUMENTATION DLSCRIPTION =- (SECTION 2)(CONTINUED)

Spares

Actual Received IR1 Header
Actual Received IR2 Header

VAS Program Load —__ =

Bit 8
Bit 9
Bit 10

Bit 11

:--.:-: _Bit‘1zA..,

DOCUMENTATION
DATA WORD
15-19
H4, #), Ha Hi 20
sex P i v g
‘-’f\m'f\mt_ 22 ‘

—— .
Lo

Bit 12.0R. Bit14 = T

LI

Bit 13, OR. Bit 15 S «% V"u " ?( 7{%
1=YVAS Progrém load (PL) in process

(from load start until load complete

f.e., IR2 interrupt). ~ »° @<

1 = Data Present (if PL =1, t‘ cr real

time data present; {f PL = 0, tuen

IR data present).

1 = IR1 Syne Bit Error, i,e., 283 sync

bits not found:. (Data valid only if

PL =0 and DP = 1),

33 REVISION B




- VAS coMmoN DOCUMENTATION DESCRIPTION

L]

- (SECTION 2} (Continued)

DOCUMENTATION
WORD

DATA

VAS Program Load (Continued)
(Bit 13 .Y IR1 Data Bit Error, i.c., 184 pro-

Bit 14

Bit 15

50218 Sula Ll
-Mode -
(Bit 8-11

Bits 12-13
Bitl4

Bit 15

{MST Band A & B

gram bits do not agree with com-

mand (data valid only if PL = ¢

and DP = 1),

1 =IR2 Sync Bit Error, i,e., 283 syne
bits not found (real time data if PL =

1 and DP = 1),

1 = IR2 Data Bit Error, I,e., 184 pro-
gram bits do not agree with com-

mand (real time data if PL = ] and

Dp = lleataifPL OandDP ‘

}M S”LW? Hﬁ""

Ver'sion - This is the »uL version number;

each time the contents of the PDL are chan? ed
0

this number is incremented by one, modul
Mot Used

1 = VAS Mode VST o
0 = VISSR Mode

1 = MSI
0=Ds

Bits 8-11 Band a
Bits 12-15 Band B

34 - Revision B .
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VAS COMMON DOCUMENTATION DESCRIPTION - ( SECTION 2)(Continued)

DATA
DS Sub-Mode #2 Band #12 Number of Dwell Spins

DS Sub-Mode #3 Number of Steps
Bits 8-12 Not Used
Bits 13-15 000 = 1 step
111 = 8 steps

DS Sub-Mode #2
_ 0 = small 1 = large
Bit 8 Band #3 IGFQV size

Bit 9 Band #4 IGFOV size
Bit 10 Band #5 IGFOV size
Bit 11 Not Used -
Bit 12 Band #7 IGFOV size
Bit 13 Band #8 IGFOV size
Bit 14 Band #9 IGFOV size
Bit 15 Band #10 IGFOV size
Loglic Signals
Biis 8-12 Not Used
Bit 13 DS Visible Channel PMT Power ON/OFF

(DS sub-mode #2)
0= ON1=OQFF
Bit 14 Frame Scan Direction South~North
4 & =South to North >
€& ¥ =Northto South
Bit 15 Electronics Calibration ON/QOFF
0 =0OFF 1=ON '

Frame Start Line Number (S/D Y e LlT l‘j 5?4‘-#4..)
Bits 8-11 NotUsed \[ *+td
ot Used
Bits 12-15 4 MSBS

Bits 8-15 8 LSBS

DOCUMENTATION
WORD

42
43

44

45

46
47

36 Revision 8
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VAS COMMON DOCUMENTATION DESCRIPTION - (SECTION 2) (Continued)

= DOCUMENTATION
DATA ' WORD
‘Frame End Line Number  ( § (08 now c,n-.j Sy fdme )
Bits 8-11 Not Used (P r®sed 48
Bits 12-15 4 MSBS . 48
Bits 8-15 8 LSBS 49
DS Multiplex Mode
~ Bits 8-14 Not Used 50
Bit 15 1=0N
0=OFF
VAS Spare Bits .
Bits 8-15 8 MSB's of VAS spare 51
Bits. 8-11 4 LSB's of VAS spare . 52
Bits 12-15  Not Used . . B2
‘VAS Temperatures :
Bit 8 IR Channels Gain State . . 53
0=06.8dB
1=0dB
Bit 9-13°  Not Used . 53
. Bits 14-15 Secondary Mirror Temp (2 MSBS) T 53
Bits 8-14 Secondary Mirror Temp (7 LSBS) 54
Bit 15 Primary Mirror Temp (1 MSB) T, 54
Bit 8-15 Primary Mirror Temp (8 LSBS) 65
- Bit 8-15 Primary Mirror Aperature Stop Temp 56
' (8 MSBS) T3
Bit 8 Primary Mirror Aperature Stop Temp b7
(1 LSB)
Bits 9-15 Secondary Mirror Shield Temp (7 MSBS) 57
Bits 8-9 Secondary Mirror Shield Temp (2 LSBS) T4 58
Blts 10-15 Black Body Temp #1 (6 MSBS) Te 58
Bits 8-10 Black Body Temp #1 (3 LSBS) 59

37
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VAS COMMON DOCUMENTATION DESCRIPTION - (SECTION 2) (Continued)

DOCUMENTATION

DATA WORD

VAS Temperatures (Continued) ‘

Bits 11-15 Black Body Temp #2 (5 MSBS) ¥ % . 59

Bits 8-11 Black Body Temp #2 (4 LSBS) 6 60

Bits 12-15 Scan Mirror Temp (4 MSBS) 1 60

Bits 8-12 Scan Mirror Temp (5 LSBS) 7 &

Bits 13-15 Baffle Tube Forward End Temp

: ((3 MSBS) | Tg
Bits 8-13 Baffle Tube Forward End Temp " 62
_ (6 LSBS)

Bits 14-15 Baffle Tube Aft End Temp (2 MSBS) Tg 62

Bits 8-14 Baffle Tube Aft End Temp (7 LSBS) . 63

Bit 15 Shutter Cavity Te.mp (1 M5B) o TIO 63

Bits 8-15 Shutter Cavity Temp (8 LSBS) 64

38




VAS COMMON DOCUMENTATION DESCRIPTION - (SECTION 2} (Continued)

Spare

DATA

Spin Number T.bi“m\%) L5 o

Current Spin Number with SE:;ifiEd band (f-255)

Smi t3  cova® 5
Latitude-Longitude

Bit 8
Bit 9

Bit 10
Bit 11
Bit 12-15
Bit 8-11
Bit 12-15
Bit 8-11
Bit 12-15
Bit 8-11
Bit 12-15

Spares

s

Longitude Sign 1=Neg
Latitude Sign 1=Neg
1=LTG  0=CEN

Not Used )
Latitude BCD Tens
Latitude BCD Ones
Latitude BCD . Tenths
Longitude BCD Hundreds
Longitude BCD Tens
Longitude BCD Ones
Loﬁgitude BCD Tenths

Longitudinal Parity

Complement of exclusive-or of previous 127 words

39

DOCUMENTATION
WORD

65-67

¢f

69-72
69
69
69
69
69
70
70
n
71
72
72

73-127
128

REVISION B




WORD

\Dm'\lﬂ\tﬂhuNH

10

11
12
13
14

15
16
17
18
19
20

VAS COMMON DOCUMENTATION (SECTION 3)

LSB

8 9 U | 13 | 14

15

IR PROCESSED TEMP A

IR PROCESSED TEMP B

IR PROCESSED TEMP C

PCM PROCESSED TEMP A

PCM  PROCESSED TEMP B

PCM PROCESSED TEMP ¢

Ry - SHUTTER RADIANCE

XR SHUTTER RADIANCE

2

X71EAST DEEP SPACE

XZIMEST DEEP SPACE

40




WORD
21
22

23
24
25
26
27
28
29
30
3t
32

33

43
44

58
59
60
61
62
63

VAS COMMON DOCUMENTATION (SECTION 3)

LSB

8 9 10 11

12

13

14 15

XZZEAST DEEP SPACE

X72WEST DEEP SPACE

N TOTAL RADIANCE

N TOTAL RADIANCE

2

IR1-R] MSB's | IR1-R2 MSB's

IR1-R12 MSB's

IR1-RY LSB's

IR1-R2 LSB's

IR1-R12 LSB's

IR2 RAW RADIANCE
(see IR above)

IR RADIANCE COUNT

IR1 Y, 4 Q

MSB'S

IR1 Y, ¢+ Q

-L58'S

IR2 - Y7 +qQ

MsB*'S

IR2 Y, + g

LSB'S

LY

REVISION B




VAS COMMON DOCUMENTATION (SECTION 3) LSiB

8 9 10 11 | . 12 13 14 15
WORD
64 ;?LI DELTA SCALE
™ —DELTA JSCALE FACTo
b5 SPARE 3
b_.‘ .
76
77 CALIBRATION PARAMETERS
e " - N —_— e e R —
- S T
114 " SPARE '
115 e e e,

_DETECTOR GEOMETRY PARAMETERS

126 SPARE
127
128 PARITY
a2 REVISION B
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VAS COMMON -DOCUMENTATION-DESCRIPTION - (SECTION 3)

- —— DOCUMENTATION
T DATA _ WORD
. - S
IR Verif;-irocessed Temperature A F, 1-2
IR Verify Processed Temperature 8 7 3-4
IR Verify Processed Temperature C L 5-6
PCM Processed Temperature A 7-8
PCM Processed Temperature B 9-10
PCM Processed Temperature C 11-12
spin A B C
1 T2 T3
2 T4 ,Iﬁ Ts
.. 3 T7 TB T9 core:
17z — T
4Ty CON__ AT

A1l processed temperatures are synchronized with 04A data. 03A re-
quires 20 spins and processed temperatures require 4 spins. When O8A Block=1
and MFI = 1, Processed temperatures are for spin 1. Five temperature sets

of data are output during 08A output.
AUX is the digital number representing the 15 volt auxi11ary power

supply voltage -used- in-the temperature computation.
CON is a two word control parameter on spin 4:

Words 3 and 9

Bit.8 1 = Use of B6; 0 = Use of A6
8it 9 1 = Use of IR verify temp; 0 = Use of PCM temp

Bit 10-15 Spare
Words 4 and 10

Bits 8-15 Spare

an Pradednnm A
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VAS COMMON DOCUMENTATION DESCRIPTICM .- {SECTION 3) (Continued)

DOCUMENTATION
DATA WORD

13-14

{ .'_E_

15-16

>
=
(%)

r-;ox
™
T T Dead

Radiance data is preprocessed, averaged,
e bias subtracted, run thru video Tookup

table and linear interpolated using 5 bits
of fraction. X, and X, are SF 0 normatized video.

™

Ry Ry
This data is documented with video fromi - c
previous spin. '
X71eAT 17-18 L—'
Xz1uEsT 19-20 C
Xz2ERST 2.z E
X72uEST 23-24
Video samples 8-41 (west) and 3782-3815 g‘l‘
(east) are summed, largest and smallest
subtracted (which is summation of 32 samples) g‘jl
before video is passed thru lookup table.
This sum is then passed thru a lookup table and »
linear interpolated using 5 bits of fraction to
produce XZ.
Xq is SF 0 normalized video
3
ik
o
44 REVISION A



) VAS COMMON DOCUMENTATION DESCRTPTION - (SﬁCTION 3} (Continued)

DOCUMENTATION
DATA WORD
N1 IR1 total radiance 25-26
N K2 IR2 total radiance 27-28
IR1 Raw Radiance MSB's 2%-31
Contains two most significant bits of signal
produced by shutter reflection of internal blackbody.
R1 is first sample of this signal. MSB of Rl is
in bit 8 of word 29. R
IR1 Raw Radiance LSB's 32-43
8 LSB's of sample Rl is in word 32.
IR2 Raw Radiance 44-58
See definition above for words 29-43 o
IR Radiance Count . 59

Number of good radiance samples obtained
Bits 8-11 IRl

[

Bits 12-15 IR2 D
{c V2
IRY Y; +0Q Scalr M 60-61)
xz NI{ . oLr e
Y+ Q= %, notm o,
IR2 Y, +Q e | Y 2
1t j i 62-6 é IR! AF
ze) dam SeitE Prerol. 4 AFEIPNG
SPARE™ " " : | bt Z
JZ%%F : $6-7
cALIBRATION S | 77-110
These words are time multiplexed with a period
of 20 spins and are synchronized with O&A data.
when O&A Block = 1 and MFI = 1, the first 34
calibration bytes are output. See following
table for definition of 680 calibration
parameters.
SPARE - 111-114
DETECTOR These words are time multiplexed with a period 115-125
GEOMETRY of 20 spins and are synchronized with C&A data.
when 0&A block = 1 and MFI = 1 the first 11
bytes of the detector geometry parameters are
output. See following table for definition of
220 detector geometry parameters.
SPARE 126-127
LONGITUDINAL PARITY 128 .
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CALIBRATION PARAMETERS

INFORMAT ION
BYTE NAME DESCRIPTION

1-80 A - A TEMPERATURES CALIBRATION PARAMETERS
81-88 B
89-90 AT ACCEPTABLE TEMPERATURE CHANGE
91-92 A15 ACCEPTABLE +15V AUX VOLTAGE
93-94 AVN NOMINAL +15V AUX VOLTAGE
95.96 SPARE
97-192 ¢ - Cis " RADIANCE POLYNOMIAL COEFFICIENTS
193-200 Coo :
201-208 €,

) 209-216 Cog
217-224 Cog
225-232 €y
233-240 g6
241-248 Cag
249-260 Fy - Fyy RADIANCE POLYNOMIAL COEEFICIENTS
26) Foo SCALE FACTORS
262 Fpp
263 Faq
264 Fpg
265 Fay
266 Fas
267 Fag
268-280 SPARE
281-286 My - M RADIANCE WEIGHTING FACTORS
287-292 Mg - M,
293-296 Mg - My,

) 297-372 g
373-448 Wg
19.456 SPARE S
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CALIBRATION PARAMETERS (continued)

INFORMATION

BYTE . _ NAWE | DESCRIPTION
457-464 6 THERMAL NONLINEARITY POLYNOMIAL COEFFICIENTS
465-584 - By K=8,9, 1,12, 19, 20, 21, 23, 24, 28, 29,
30,35, 36, 37
585-592 v, VISIBLE NONLINEARITY POLYNOMIAL COEFFICIENTS
593-648 Vp-Vg |
649-650 E, IR 14MPS SHUTTER RADIANCE OFFSET
651-652 ©  E, IR 28MBPS SHUTTER RADIANCE OFFSET
653-654 E, IR2 14 MBPS SHUTTER RADIANCE OFFSET
655-656 Ey IR2 28MBPS SHUTTER RADIANCE OFFSET
657-660 NAMES SOURCE/S/C NAME/SERIAL NUMBER
661-680 SPARE '

a6A | REVISION A



BYTE NAME
Also:

CALIBRATION

DESCRIPTION

Temperature Céiiﬁ}ation
Ai = (aio’ A5y 3505 a13) where

aij: Temperature sensor calibration curve polynominal
coefficient for normal state of sensor
3
s I J
Ty = 550 2sh
where Ti is temperature in % for temperature sensor

i as defined below:

T] Secondary Mirror
T, Primary Mirror
T3 Primary Mirror Mask

T4 Secondary Mirror Shield
Blackbody Sensor 1

T: Blackbody Sensor 2
T7 Scan Mirror
T8 Baffle Tube Forward
T9 Baffle Tube Aft
T]0 Shutter Cavity
.S
t oy

where S1 is temperature sensor digital telehetry
reading and AV is the digital telemetry reading for
the state of the +15 volt auxiliary power supply.

Bytes 1-2 will contain a 16 bit integer alo.bjtes 3-4
will contain A9 seos bytes\79-80 will contain

340 3 Negative numbers will be in two's complement
form. The aij numbers will each have scale factor

7 which indicates that the binary point is located
to the right of the 8th binary digit counting from
the most significant bit (MSB) at the left. Thus,

if the contents of bytes 3-4 is 11167, then ay = 43.621 =

468 REVISION B
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81-88

89-90

91-92

93-94

NAME

AT

A1S

AVN

DESCRIPTION

l%%%;u It is assumed that 0 < t; < 2 and that
2

lﬂij tj| < 128, It 15 further assumed the IT(m)I <128
for m = 1,2 and |T (m) | < 64 for m = 3 where

(m) m
T = a
T Mt

i

Temperature Calibration

temperature sensor calibration curve polynominal

coefficient for high state of sensor. BG is
used in lieu of AB when selected. ATl bBj numbers
satisfy the conditions for the aij numbers.

Acceptable PROC Temperature Change

Each time a new temperature Ti is determined from
the PCM data it is compared to the prior value

of that temperature T,'. If |T; = Ty > a7, Ty
will be used but T, will be saved and used in the
next AT comparison. If |T, - T.'| <aT, T, will
be used. The AT scale factor is &; thus the
smallest increment to which AT can be specified is
0.002°c.

Acceptable 15VPS Change

Each time a new auxiliary voltage AV is determined
from the PCM data it is compared to the prior value
AV'. If |AV-AV'| > A 15, AV' will be used but AV
will be saved and used in the next Al5 comparison;
if |AV-AV'| < A 15, AV will be used. The 415 scale
factor is 15 which is an integer represéntation.

Nominal +15V Aux Voltage
This number is used in Tieu of AV when processing

the verify mode temperatures (.J1>ulz ISi)
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BYTE NAME U TESCRIPTION

95-96 Spare

97-248 C]'CIZ' Cop» Radiance Polynomial Coefficients

Coz» Cogr Gy =Eygr Sk S0 k3
ng, C3], ckj: Coefficients to compute radiance for band-
Ca50 C3g detector k for object with temperature T

3

= h]
Rei = 920 Ck;{T1/64)

and Rki is radiance +“=om set k. The relation between
k and the band-detectors is as shown in Table 1.

For Ci values not defined in bytes 97-248 use

equivalence table below:
Undefined k Value Equivalent k Value

13
14
15
16

Y
18
19
21 _
23 1
25
26
27
28
30
32
33
34
35
37

Bytes 97-98 are used for c10° etc; thus, bytes 97-
104 are used for C] and bytes 241-248 are used for c45.
The Cy scale factors are discussed below.

W o~ N s W W NS W~ WO N W Ny -
]

L
C
jL;‘
C
-



VONOWMESwWNSE

10

Table 1. Order of Fitser tetector Combinations -

detector
HgCdTe
-z
N
InSh 5;_
BgCdTe
:@
Sb
“4, 5’
HgCATE
1 ¢/
N
Insb_ ¢
HgCdTe ~ 7"
¢!
Ijib -C’
‘HgCdTe
!
o B
Z2

size

v

location *

U

U or upper detector channel is also called IRl;
L or lower detector channel is also called IR2.

46E
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) BYTE NAME

'JpL, Fa2r Fag»
b !2 25 fae Fap
F.., F
36* Fag®
W AR
268-280 Spare
281-296 M., M,, My,
Ms, MG, M7’
Mgs Mg

) 400w Bac]

297-448 Wys W

449.456 Spare

w24' -4 ey

DESCRIPTION

The ckj coefficients are restricted so that

I |

I |, <1 form=0,1, 2, 3.

g0 M

Radiance Polynomial Coefficient Scale Factors

The number F, is used with the Ck coefficients

to denote their scale factor. Thas, if F] =6

and the contents of bytes 97-98 is 13524, then o =
26.414. Byte 249 contains F,, etc. \F "k%

Radiance Weighting Factors - Band Independent
Used to compute N, which is the total radiance
from an equiva1ent blackbody for band-detector k..

£

i §1 ")(R -Eu” "ei @ki'ell) +RLl
i#4,8,5,

Bytes 281-282 are used for M], etc. The M

scale factor is 0.

10

z M. + 2 W =1
j=1 ! i=4,ak‘
i#4,8

Radiance Weighting Factors - Band Dependent

Wy = (Mg Wagn vees Wagg) |
Bytes 297-298 are used for Wig bytes299-300 for
bytes 371-372 for w38’4; thus, w4 is
contained in bytes 297-372 and NB is contained in
bytes 373-448. The W, scale factor is 0.
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BYTE NAME DESCRIPTION

457-584 G,, GB’ Gy» Thermal Nonlinearity Polynomial Coefficients
Gk = (gkoi 91 Y2s ng) where gkj generates the

G11+61276)9:
_ nonlinearity polynomial curve for detector-band
Gogs G210 et k ;
G ] G L) ) .
23* "24 X, = © g, (d/1028)
6 G k® 2y K
28° Y29° J

where X, is the linearized version of the signal

639> G35 :

corresponding to a sample d. Bytes 457-458 are used for
Gyg> Gaps 9900 **? bytes 463-464 are used for g,5; hence
G7 is contained in bytes 457-464,
For G values not defined in bytes 457-584 use

the equ1va1ence table below:

Undefined Kk VaTue Equivalent k Values
1 9
2 7
3 7
4 7
5 7
6 1
10 7
13 21
14 19
15 19
16 19
17 19
18 23
22 19
25 28
26 | 28
27 28
3 28
32 35
33 35
34 35
38 35
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BYTE NAME

YA

585-648 Vi1-Vg

..-.-b?

649-656 E]- E4'

" desirable that the 95 be selected to be as large

JW\@Q
DESCRIPTION

The sample value d will be an integer 0, 1, ...,

1023. The computed result X, will be a non-

negative number less than 1 and will have scale

factor 0 within the S/DB. Each of the gkj coefficient:
will have scale factor 1and the partial sums o * g,
and ngo tg.q gsz will be less than’[é!slt is

e et - -l illnnmel Nl ae b 5. ]

as possible subject to the preceding constraints.

Visible Nonlinearity Polynomial Coefficients

vV, = (“ZO, v, “22,_“23) where vz Nonlinearity
polynomial curve for visible detector Z

3
@={j§0 V73 (d/64)} 64

where YZ is the linegrized version of the signal
corresponding to a sample d where d=0, 1, ..., 63. V] is l:i:;
contained in bytes 585-592. A1l comments above relatin: t

% ; also apply to vzy- The computed results Y, will be 2 t::j;
non-negative integer less than 64 and will have scale '

factor 15 within the S/DB. _ l
Shutter Radiance Qffset g

E] = 28 MBPS, upper detector

= 28 MBPS, lower detector

14 MBPS, upper detector

14 MBPS, lower detector

E] is contained in bytes 649-650.

This offset is caused by the ramp added to

the shutter radiance signal. This number will
be subtracted from the average of the samples
representing this radiance. Since the average
will be computed and output by the S/DB with
scale factor 10, this number should also have
thisscale factor. -

L W A

M m m
L -] ~nN
L] H t
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‘BYTE NAME
657 Source
658 §/C Name

659-660 Serial No.

661-680 Spare

DESCRIPTION

Coded source of calibration data.
2 = University of Wisconsin
3 = GSFC

Coded S/C Name

1=G0ES-D, 2-GOES-E, 4=GOES-F

$erial number of calibration data.

a6t
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BYTE

1.2

3 -76
77-80
81-82

83-156

157-158
159-160
161-162

163-164
165-166
167-168
169-170
171-192
193-196

197-198
199-200
201-202
203-220

DETECTOR GEOMETRY "PARAMETERS

DESCRIPTION

Q1 N-S SPACING
2-Q38
SPARE

P1 E-W SPACING

P2-P38
Rl .
RZ . . ..  E-W DELTA SPACING

R3
R4

RS

R6

Hl. - .. HORIZON THRESHOLD
H2-H12 |

NAMES . SOURCE/S-C NAME/SERIAL NO.

DG1 DELTA GAMMA ANGLE
DG2

DG3

SPARES

47 REVISION B
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DETECTOR GEOMETRY

INFORMATION

BYTE

NAME

DESCRIPTION

1-76

S,;LT(,,M e -

mert

ke

77-80
81-156

Mt

157-168

E:o =0
R
R2

&3
& }amm erl o

RE . qmass ET [ R

ot

}wnm 2T

Q1-Q38

fybe

Spare

P1-P38

R1-R6

MM EA
el

TLI

North-South Detector Spacing. For each detector- °
filter combination K, QK is the north-south
deviation of the center of the field-of-view (FOV)
from its nominal position. A northerly deviation
will be positive; negative numbers will be in two's
complement form. The quantity Q1 is contained

in bytes 1-2. -+

e
(5TF rad - 196 urad) and the least significant

byte wi‘k] contain the fraction. This is a scale
factor ) representation.

East-West Detector Spacing. PK is the east-

west spacing of the center of the field-of-views
of the (northernmost) visible detector V1 and

the detector-filter combination K. A westerly
deviation will be positive; negative numbers are
not permitted. The quantity P1 is contained in
bytes 81-82. Each 16 bit word will contain the
integer number of this spacing in beta angle units

(Efgggfﬁ' rad ~ 1 urad).

This is a scale factor 15 representation.

East-West Delta Spacing. The S/DB will normally
operate in the 28 MBPS equal angle (EA) mode and
the PK quantities are expected to be measured in
this mode. The S/DB may however be operated in

one of three alternate modes: 14 MBPS EA, 28

. MBPS ET (equal time) or 14 MBPS ET. LUse of these

alternate modes will introduce a small east-west
bias in the handling of the IR data which will be
corrected by use of the RN numbers. In the 14

MBPS EA mode the east-west detector spacing employed
by the S/DB will be PK + Rl for K = 1-12, 25-31 and
PK + R2 for the other K values. In the 28 MBPS ET
mode the S/DB will employ PK + R3 for all K=1-12,25-31
and PK+R4 for the other K values. In the 14 MBPS ET
mode the S/DB will employ PK+RS for K=1-12,25-31 and
PK+R6 for the other K values., Negative values for
RN are permitted and .
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DETECTOR GEOMETRY (continued)

INFORMATION

oo

BYTE NAME DESCRIPTION
will use two's complement notation. RN will :
have the same scale factor as PX. Rl is con- i}
tained in bytes 157-158, {
169-192 H1-H12 Horizon Threshold. The quantity HK is used by t*= E"

~table below:

S/DB to detect the east and west earth horizons :3
seen by band-detector set K. For HK values not
defined in bytes 169-192 use the equivalence

Undefined K Values Equivalent K Values

13
14
15
16
17
18

™
)
—t ot ot

L7 N

b [24]

— .
CWR-NNBWOWRNNERWN=OWO N L LN —

(9]
m
-
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DETECTOR GEOMETRY (continued)

INFORMATION
BYTE

NAME

DESCRIPTION

193

194

195-196
197-202

203-220

Source

S$/C Name

Serial No.

DG1-DG3

Spares

The HK is used as a threshold to compare with

the X, linearized signal values {see calibration
descr*ption). Thus the scale factors of HK and

X, must be equal (scale factor 0) where HK is a numier
bbtween 0 and 1.

Coded source of detector geometry data.
2 = University of Wisconsin
GSFC

3

Coded S/C Name
1 = GOES-D

2 = GOES-E

4 = GOES-F

Serial number of detector geometry data.

Delta gamma aﬁg1e.

This angle will be added to the beta prime angle
computed from the chebyshev beta parameters in

the O&A data. DGl used with 14 MBPS EA, DG2Z

used with 28 MBPS ET, and DG3 used with 14 MBPS ET.
Scaling of these numbers is the same as PK.
Negative numbers are permitted and are represented
in two's complement form. DG1 is contained in
bytes 197-198.
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10
n
12
13
14
15
16
17
18
19
20
21

VAS COMMON DOCUMENTATION - (SECTION 4)

LS8

8. 9 10 11

12

13 [ 14 I 15

CMD "ENTRY CODE -

(W55}

CMD ENTRY CODE

(LsD)

COMMAND SOURCE

COMMAND
MNEMONIC

COMMAND
TIME

{HUN .DAYS)

(TEN-DAYS)
(ONE-DAYS)

(TER-HRS)

(ONE-HRS)
(TEN-MIN.)
(ONE-MIN)
(TEN-SEC.)
(ONE-SEC. )

RUNOUT
TIME

(TEN-HRS.)

(ONE-HRS.)

(TEN-MIN.)

(ONE-MIN.)
(TEN-SEC.)
(ONE-SEC.)

48
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22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

VAS COMMON DOCUMENTATION - (SECTION 4)

LSB

10 11

12

13

14 15

COMMAND STATUS

FRAME START BIAS TIME

VERSION

VS | MSI
MODE | DS

PROCESSOR

PARAMETERS

PROCESSOR

PARAMETERS

PROCESSOR

PARAMETERS

PROCESSOR

PARAMETERS

PROCESSOR

PARAMETERS

PROCESSOR

PARAMETERS

PROCESSOR

PARAMETERS

- PROCESSOR

PARAMETERS

PROCESSOR

PARAMETERS

FPROCESSOR

PARAMETERS

PROCESSOR

PARAMETERS

PROCESSOR

PARAMETERS

PROCESSOR

PARAMETERS

PROCESSOR

PARAMETERS

PROCESSOR

PARAMETERS

PROCESSOR

PARAMETERS

49
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VAS COMMON DOCUMENTATION SECTION 4)

LS3

—p

8 9 10 L

12

13-

14

15

41
42
43
44
45

46
47

48
49
50]
51

52

PROCESSOR PARAMETERS

2

PROCESSOR PARAMETERS

) A
v
el

60

50




61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79

80

—— s

LSB

10 | 11 12

13

14

15

S PARES

NEXT O&A

NEXT O&A
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81

B2
- 83

84

85

86 |

87
88
89
. 90
91
92
93
94
95
96
97
- 98
99

100

VAS COMMON DOCUMENTATION SECTION 4)

LSB

8 9 10

11

12

13

14

15

NEXT O&A

N

" NEXT O&A
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10l
102
103
104
105
106
107
108
109
110
111
112
li3
114
115
116
117
118
119
120

s

-

VAS COMMON DOCUMENTATION SECTION 4)

LSB
8 9 10 11 12 13 14 15
FUTURE O&A
)
FUTURE O&A

hZA : Revision B




121
122
123
124
125

126

127

128

VAS COMMON DOCUMENTATION SECTION 4)

- LSB

8 9 10 11 12 13 14 15
FUTURE O&A
FUTURE O&A

08A LOAD IN PROGRESS

PARITY

53




VAS COMMON DOCUMENTATION: TESCRIL'I'TON (SECTION 4)

Note: The first 52 words of this section contains data which
is multiplexed in synchronism with the orbit and attitude

data contained in section 1, words 99-124,. Specifically it
takes 20 spins to output one full group of data under contro:
of the OsA block number and the O&A minor frame index. During
each spin sufficient data is provided to describe a complete
VAS image currently on the 5/DB schedule. The function of

this data is to permit each data user to plan his data ac-
quisition schedule, 2ha_firsxﬁéetﬁe£epa£amete£5-rep*esents
thé—image—eufgentlnggigg_acquﬁfqqw;nrﬁifmnone_is.currenély

i i-red; ;io i The fellewing—3i9— oy
sets represent the next l19%-images scheduled at the time of
the beginning of output of block 1 minor frame 1. This

Process repeats ever 20 spins (12 seconds) with the most
recent data presented cach time.

The first 21 words of this section use an 8 hit
ASCII representation, '

_ DOCUMENTATION
DATA WORD
Command Entry Code
Most significant hexadecimal digit 1
Least significant hexadecimal digit 2
Command Source . 3
G = GSFC
W = Univ. of Wisconsin
S = soce
C = Cba
Command Mnemonic
Most significant ASCII Character 4
Middle significant ASCII Character 5
Least sfgnificant ASCII Character 6
54 Revision B
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VAS COMMON DOCUMENTATION DESCRIPTION {SECTION 4) (CONTINUED)

DATA ' DOCUMENTATION

Command Time ) 7-15 ”H"_,,

ASCII Characters T
Runout Time .

ASCII Characters 16-21%
Command Status : 22

ASCII Character

Blank = Satisfactory

N = Command will not be executed
Frame Start Bias 23

LSB = 1 second . B,
Mode h 24 T

Bits 8-11 Version - This is the PDL version ~ts . 5, Phy &~

~ number; each time the contents of . . 3
the PDL are changed this number is 21 b0, €08
{ncremented by one, modulo 16. e /

Bit 14 1 = VAS Mode, O = VISSR mode

Bit 15 1 =MSI, 0=0s - :
Processor Parameters of next 20 PDL's 25-52
on schedule. | ‘

See Section 2 same word numbers; data will be zero in VISSR mode

TOL  Wumber of -

byerage Spins Per bep- Faae | et Lok - 53-gY _
Spare ‘f PIL farten o S/c) 115495 @ 7' DU

Next 0&A Data : 4 77-100
This data is in identical format to 08A CZ —

data currently in-use {words 101-124
Section 1); however, this data is for
the time period following the current
0%A time period.

Future Q%A
This data is in identical format to O&A
data currently in-use (words 101-124
Section 1); however, this data is for the
time period following the Next D&A Data
time period.

08A Load in Progress | 125 L s P
Bit 15 = 1 Next 03A is being loaded 22 a.f Jw ,‘,‘m -
Bit 14 = 1 Future 04 is being Toaded A0 obkvuﬂf I ")“ c'“/

Spare Al 126-127 ,

Mo L Lheymitir 1n Menusd Cod

Parity . _




SIpE

YV1S18LE DOCUMENTATION
The contents of the 512 visible documentation words are shown in
Table 2.

)

Yooy Ween Beed el et

A

RO n
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TABLE 2., Mode AA Visi:le Dpcumentation

words 1, 2, 3 Sector code*

Worgd 4

Word 5

Word 6

Frame code*

Change code*

Step code*

l-B uses three words; each word
represents a 0 or 1 state. (Ex-
ample: Sector 5 is identified

as 11111000001111110.) The mcst
significant word is first. The

. sectors {(following IR) have

57

numbers 000, 001, ..., l11.

The contents of sectors 0 to 7

are: I Scan
Sectors Contents Count
0 V5 N
1 Ve N
2 v7 N
3 ve N
4 vVl . N+l
5 v2 N+1
6 V3 N+l
7 V4 N+1

The IRl and IR2 data output
prior to sector 0 has scan
count N.

ONE indicates picture trans-

mission.
ONE indicates start of picture ;:G:
if frame code is ONE or end of’
picture if frame code is ZERO.
ONE indicates normal line

o\

transmission; ZERO indicates
that this is not to be used to
expose film and facsimile
recorder line is not to be

incremented (stepped).




TABLE 2. Mode AA Visible Documentation

Word 7 Line Offset ~ fThis is a three bit word from
‘ the line offset logic inserted

into the last three bit posi-

tions with 0's inserted into

the first three positions, i.e.,
(000xxx) .

_ Word 8-—512 NOT USED

#7211 but the last bit in each code word are identical, e.g:,l
i)CﬂOOOl (2ERO) or 111110 (ONE).

)
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