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DMSP DATA ARCHIVE - DATA FORMAT HANDBOOK

INTRODUCTION

This document describes DMSP data stored on 8mm tape by the DMSP Data Archive
Processors. Three types of files will be stored on the tapes.

Individual Directory Entry Files will precede each data file and contain ASCII text which
describes the data file. The Individual Directory Entry files will have the same filename

as the following data file but the suffix . TXT".

Data Files will contain the actual DMSP data. The data files will be of 4 types: smooth
interleaved, fine interleaved, thermal fine non-interleaved, and light fine non-interleaved.
Data files consist of a series of records each of which represent a line of DMSP data.
The format of the records vary by data type except that the fine non-interieaved types

" use the same record format. The filename of the data file will contain the Julian day,
hour, minute, and second that the data are received by the archive processor. The

filename suffix will indicate the spacecraft identity.

The last file on the tape will be a composite directory file containing ASCII text with the
same information as the individual directory files for each data file on the tape in a

tabular format.

Harris Govemment Information Systems Division Omaha Operations, 301 Washingion st, Bellevue Ne. 68005 - 2599
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IMSP DATA SPECIFICATIONS

-

.0 SCOPE

T™is document specifies the forrmts of tha data
is received at the varicus interfaces within ths system snown
Fagure 1.

1.1 SATELLITE SYSTEM DESCRIPTION

E
E
E
%
|
E
5

mission constraints limit the quantity of fine rescluticn daca
or TF) which can be provided in the SIF (Stored Data, Fine) mode.

5

Data sxothing perxmits glcbal coverage in both the
ard visible (IS) spectrum to be stored on the primary
?mmmmtsmdm.wm. Srmgthing

time conditions at 1.5 mm naninal linsar resclution,



For direct transmission to remote readout terminals or
transportable terminals (TRANSTERMS) and for fleet operations, the OLS
provides real data (RTD) output combinations of TF and LS or LF and TS and
Special data. The smooth data in the RTD mode has not been digitally
smoothed, s0 that a smooth sample is 0.3 nm in the along track direction times
1.5 nm in the along scan direction.

The sensor also provides the data management functions to
process, record and output data from up to 12 special meterological sensors.

1.2 INTRODUCTION

Figure 1 represents the OMSP Data Distribution. The Command
Readout Stations (CRS), Site I and Site 11, and the AFSCF's Hawaiian Tracking
Station (HTS) are the primary recipients of the stored data streams. Data
Stream S for SOS and SOF is as illustrated in this document. The data rate is
1.3312 megabits per second if one type of data (TF or LF) or 2.6624 megabits
per second if the data is interleaved bit-by-bit (TF/LF or TS/LS). The DMSP
Mux accepts either data rate and formats Equipment Status Telemetry data with
the incoming stored data stream. This 3.072 megabits per second data stream is
transmitted via a Communications Satellite 1ink to Site III and FNOC for
processing. At Site III the multipiexed and interleaved data stream is spiit
into 1ts component parts. EST and LS data are forwarded to Site V for
telemetry analysis. AVl stored data is formatted for processing in AFGWC's
compuyter complex.

Data stream R for RTD data is as fllustrated in this document.
The data rate is 1.024 megabits per second. RTD data is transmitted to the
ground in the same direction as the data is collected. SDS and SDF data is
transmitted to the ground reversed in direction from the direction which the
data is collected due to storage on the satellite prior to transmission (the
recorders do not rewind before playback). Remote Sites (TRANSTERMS) and
Shipboard Terminals are capable of receiving the RTD data stream.

Site 4 s the System's Payload Test Facility (PTF) and receives
a1l of the data types (SDS, SDF, and RTD) for evaluation purposes.

Figure 2 shows the Block 5 spacecraft axes relevant to Figure 3
which pictorially represents the direction of scan inherent in the data.

gp/04a03C
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FIGURE 1s IDNMSP DATA SYSTEM REPRESINTATION
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v = velocity vector

NOTES:

(1) X Axis = a line through ths space-
czaft normal to earth, posi-
tive f{rom spacecraft toward
earth

(2) Y Axis = An axis completing an orthogonal,
tight=hand X, T, Z coordinate syste=m,

(3) Z Axis = A ling normal to the plane formed by the
I-Axis and the velocity vector. The vector
from the spacecraft to the sun has a positive
component along the Z=Axis,

FIGURE 2: BLOCX 35 SPACECPAFT AXES DEFINITION
b



NOTES:

Direction
of +7 to -2
Scan

Earth's Rotation

Direction
of +Z to

15-YD- 4218
S Nov 1980

Terminator

Afternoon Orbit

Morning Ochit

(1) +Z to -Z scan directions shown for typical orbit

ascending nodes.

(2) Scan Directions (as received at data relay):

D0S in Line Syn¢ Video
& Subsync Frame - “Direction
0 +7 to =2

-7 to +Z

0 -7 to +Z

1 +7 to -Z

0 -7 to +Z

FIGURE 3: BLOCK §

Video
Tyoe

RTD
(LF & TS or TF & LS)

SOF .
(LF, TF or LF & TF)

SDS
(LS & TS)

SCAN DIRECTION DEFINITION

001



2.0

Data Types:

7 I

EBERES

IS=YD=-821

ABBREVIATIONS

American Satallite Corparation
Dafense Metscrological Satellite Program

—

Raal Time Data. Bloﬂ:ﬁbdimt&mﬂuimdltamﬂe
mofum'zsargtumxs.

Stored Data Pins, Blndcsnvuyhi.gh:-oluﬁ.mm
corsisting of IF and T data,

Stored Data Smooth. Block 5D hich resclution mode
consisting of 1S and TS data,

vumummu(z.mugw
Visual Smooth Data (L represants Light)
Infrared Fine Data (T represents Thermal)
Infrared Smooth Data (T represents Therml)
Di.ract:lbdnmtam

Enxd of Active Data

End of Szoothed Video

Least Significant Bit

Most Significant Bit
wnmmswmtnlﬁm?m&m)
S Demiltiplexer
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T
SQAD
Sosv
sSSP

ABEREVIATIONS (Contimaed)

Photomiltiplier Tube

Start of Active Data

Start of Smoothed Video
Special Sensar (General Term)

TERDATS Tertiary Data Stream

™

—

Teleretry
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3.0 CMPLIANCE INFORMATION
This document represents the data formts for the SD=2
medel of the Cperaticnal Linesean System.

" This document establishes the senscr contractual require—
rents for the data formats for tha 5D=2 model of the Operational Linescan
System (CLS).

This documant defines agreements raached by the Air
Force Program Management Office (PMD) and the senscr contractor as to the
actual data formats that the Sensar Contractor shall insure on the S5D=2
mdel of the OLS as specifically stated in paragraph 3.1. Nothing
in this docurent er its subsequent revisions shall relieve the Sensor Cone
tractor £ carpliance with any other segment or interface document.
If incompatibilities hetween other documents and this data format
specifications document are discovered, the PMD shall be notified
and action initiated to determine the inpact of, and to minimize, the
inexgatibility,



| APT

3.1 N3OR CONTRACTOR COMPLIAN

The Sensor Contractor corporation shall provide anc insure each
and every data bit location and value within the format lines of RTD (data
stream R), SDS (data stream S), and SDF (data stream S) (see Figure 1 for data
stream designations) for the 50-2 model of the OLS. The Sensor Contractor
shal) insure a minimum transition density of 1 in 36 in that part of the
filler code of Figures 13 and 30 that is not special data.

3.2 RESERY

gp/0403C
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3.3 NSOR CONTRACTOR CAUTION

The Sensor Contractor is cautioned on the reversing of the SDS
format 1ines because of OLS on-board recording of data (and playback in the
opposite direction).

As_explained in the introduction (Pars 1.2) this document refers

he f f receiv n t3 from th 1lite.
3.4 SENSOR_CONTRACTOR VERIFICATION
The Sensor Contractor shall verify each and every non video data
bit location and value within the format lines of RTD, SDS, and the SDF by
test. The Sensor Contractor shall verify each and every video data bit
location and level within the format lines of RTD, SOS, and the SOF by test.

,
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series of frames, properly referenced, is callad a line
The frames within a line fopmat contain video data, sync
and other information as explained in the following sections.

4.1 HIOCK 5D DATA FORMATS

words, all of which contain SDF video.
4.1.1.1.1 FRAME SYNC QOOE

The first 13 bits of each frame consist of a frame sync
code. This code is 1010110011111 where the leftmost bit is that
received first at the interface.

4.1.1.1.2 TAG BITS
The three hits imediately afeer the last bit of the
fram sync ccde are tag hits (refer to Figure 4 bits A, B, C).

Thesa tag hits identify <he type of video in the frame. Video type
is as follows:

12
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ClEla linz
TAG BITS VIDEO
A B ¢C MODE
n 1 LF
1 0 1 TF
VIDEO:
L

Fl = M5B « 2,500 Volts

2 )
" 7

ré

) - T

F6 = 153 = 0,078 Volrs

. '(Note Complemanted
Video Bits)

*® a8 formatted by OLS on Satellite
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4.1.1.1.6 SCAN ANGLE OF VIDEO DATA SAMPLES
The SDF video data is corrected in the OLS so that data samples
correspond to fixed scan angles. The SDF data sampling occurs at a varying
sampling frequency of nominally 102.4 kHz. These data samples would occur
1inearly versus time 1f the scanner motion were nominal. When scanner motion
differs from nominal, the correction places the data samples at the same scan
angles as a nominq] scanner motion would place them.
The scan angle (p) for sample number (Si) {s defined as follows:
9 = (<1)0 *ppe cos (—E:‘ri WB) - NeK
where:
D=0 for SOF DOS 0
= 1 for SOF DOS 1
Pp = peak scan angle = 57.85° = 1,009673 radians

5t = sample number in order received by the tape recorder (SOAD = 1,
EQAD - 7322) .

ST = nominal total sample periods = 7322.179
M = 2.6687426 radians -
B = 0.2366399 radians

N = signed value of scanner offset from subsync frame of data stream.
(see paragraph 4.1.1.6.2)

X = 0.0009855 radians

001

4.1.1.2 SOF LINE FORMAT
The SDF 1ine format s shown in Figure 5.

14a
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Tagq Bits Video Type
ABC
001 LF
!_0 1 TF

6.1.1.1.3 VIDEQ

The frame contains 32 fine video words. Each fine video
word is digitized to a 6 bit resolution. The most significant bit
(MSB) of each word fs that bit received first_at the interface (e.g.,
bit 17,23, ---). The SOF 1ine contains 7322*2 video samples per
1ine. Nadir nominally exists between the 356?st sample and the 3662nd
sample as counted from SOAD. Note that any scanner offset will affect
the location of nadir. The first video sample received at the interface
after the 1ine sync sequence is the last video sample which was gen-
erated in that l1ine. Since there is insufficient space for transition
bits within the frame and in order to guarantee a higher average transi-
tion density, every other video data bit in a word is compliemented.
The 2nd, 4th, and 6th bits (see Figure 4) are complemented from the
true value. Only actual video words are complemented.

4.1.1.1.4 RELATIONSHIP OF VIDEO TO FRAME _ .

Video samples beain ip Frame 3 (refer to Figure 5) and
end in Frame 231. Frame 3 has 2522 video samples. All other frames
have a full 32 video samples..

4.1.1.1:5 LINE DIRECTION

Due to the fact that the SDF video is stored on tape
recorders and played back in reverse order, all data is received
at the interface reversed in direction from the way the data was formatted
in the satellite.

B L
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4.1.1.3  LINE SYNC FRAME FORMAT

The Line Sync Frame format 1s shown in Figure 6. The
first 24 video words are Blank Video codes. Following the Blank
Video words are 7 Alarm codes as follows:
4.1.1.3.1  ALARM CODES

(1) 111110 (0 = LSB of video word)

This alarm code 1s formatted in the even-numbered
fine video words starting at word 26 (refer to Figure 6 for location
of alarm codes).

(2) 000001 (1 = LSB of video word)

This alarm code is formatted in the odd numbered
fine video words starting at word 27. (Refer to Figure 6 for location
of alarm codes.)

4.1.1.3.2 SCANNER OFFSET WORD

The scanner offset word is a 4 bit number encoded-in 2's
complement code which {dentifies the angle between the center of scan
and the sensor +X axis. The least significant bit of the scanner off-
set word i1s .985 milliradians. Referring to Efgure 6, 1f Q1 is a zero,
indicating positive offset, and Q2Q3Q4 is some non Zero value then the
center of scan is in the +X, -2 quadrant. If Q! is a one, indicating
negative offset, then the center of scan is in the +X, +Z quadrant.

In the locked encoder simulator mode the scanner
offset may change every other scan line and may be non integer.

In the normal encoder mode the scanner offset may change
once every 2048 scan lines only when permitted by ground command and
must be integer. .

The encoder mpde is indicated in the OLS equipment status
telemetry,

4.1.1.3.3 SCANNER DIRECTION

The last two bits of word 33 identify the direction of
the actual movement of the scanner with respect to the spacecraft I
axis. Note that the data as received at the interface appears in
reversed actual scanner direction. Both bits are identical and are
encoded as follows:

ZERO = actual scanner rotation from the +I axis
towards the -Z axis.

ONE = actual scanner rotation from the - axis
towards the +7 axis.

| oot

on
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4.1.1.4 BLANK FRAME FORMAT iy

Blank frames occur during the over scan period of the scanner
when video is not being formatted and between the Line Sync frame and the End
of Active Data (EOAD). The blank frame format §s shown in Figure 7. The
nominal number of blank video words between the Line Sync frame and the first
video word is 38 (but can be 36, 37 or 38). There is 2also a tonstant number
of blank video words (32) between the last video word and the Sub-Sync frame.

4.1.1.5 Reserved
4.1.1.6 SUB-SYNC FRAME FNRMAT

After-the Start of Active Data (SOAD) there is one blank followed
by one sub-sync frame. The sub-sync frame format is shown in Figure 9 and
contains the following data.

4.1.1.6.1  ALARM CODES
(1) 000001 as received (1 = LSB of video word)

This alarm code is formatted in words 2, 4, 6, and B. Refer
to Figure 9 for the location of alarm code words.

(2) 111710 as received (0 = LSB of video word)

This alarm code is formatted in words 3, 5, and 7. Refer to
Figure 9 for the location of alarm code words.

gp/0403cC
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BT
ctelAalyjr{afalrfofolalvjol 1] ol 1] words
ofreet 1] o{ o] ol o] 0] word 2
Scanner set:
Q1 = Sign * _*Negative numbers represented 0} 1] 1} 11 1] 7] word3
33 = MSB = 22 as 2's complement 1ol ol ol o] o word &
- cf 1 1] Y] 1] 1| word S
06 = LSB = 2-2 ] _ ,
R= U= Scan Dfrection 4720038 *2%-2 | 1] 0T of o] ol o] wrds |,
Time Code: 0ot 1 1 1 1 word 7 I
El » MSB = 216 geconds 1] 0l 0) 0] 0] 0] word 8
. - R R{04f037Q2|Q1 | word 9
s ] 10
E27 = LSB = 2'¥Y geconds &3 [E2(E1 | 01061 Q5 word 10 l 0
Gain Code:
Gl = MSB =32 db E9 (EB |E7 |E6 [E5)E4 | word 11
] - E15{ E14] E13{ E12| E11| E10] word 12
G9 = LSB = 0.125 db
M2-M4 = Sub Mode E27) £26) £25| E24] €23 E22| word 14
. . - 56 |65 | G4 | G3 | G2 | 61 word 15
0 a4
HO = Segment ID (1 = Left, 0 = Right) MI[MZ|MI |69 |68 167 | word 16
Kl = MSB = 2,500 Volts** P4 [P3 1P2 |PY | U |Ms word 17 |
fis-t.sa-oozonu 12 (11 {P8 |[P7 |P6 | P5 | word 1
sRcvolts . R[N WO | S|18] 13| word 19
Coég T gal: 10 (1 = Left, 0 = Right) H8 |H7 | H6 |HS | H4 | H3 word 20
= Segment = Left, 0 = Rig
.- C6 |C5|cafc3|c2|Cl | word 22
C8 = LSB = 0,020 Volts*~ 823 (2221 |cB|C7 | word 23
210]29 |28 |Z7 |26 | 25 | word 24
Location Data = Z1-232 | Bt Sl B
216) 215| 214] 213|212 Z11| word 25
PMT Cal: 122] 221{ 220{ 219 218 Z17| word 26
= = iy
Pl = 58 = 2.500 Volts™ 728/ 727| 126| 225 zzg 723| word 27
P8 = LSB = 0,020 Volts*r 0 0|32 £3]] 729| word 26
, O] 0| 0 V1 11 V7| word 29
Vehicle ldentd
T e st a53sY 0[O0 0| V[ 1] 1| word 30
s ojo0] 0} 1 1 | word 31
14 = 158 = 20 01010 1] 11 1| word 32: °
T Channel Gain: ** a5 formatted by OLS 0)0/0)1f1j1] word33
Y1 = MSB = 1.28db on Satellite ‘t\)
: BIT 208
Y4 = LS8 = 0.16 db Unused Bits: 67,177 to. 208 [ 001

S = Spare Bits
FIGURE 9: SDF SUB-SYNC FRAME FORMAT
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4.1.1.6.2 SCANNER OFFSET WORD

The scanner offset word is a 6 bit number encoded in 2's | 001
complement code which {dentifies the angle between the center of scan
and the sensor +X axis, The least significant bit of the scanner off-
set word is .246 aill1radians. Referring to Figure 9, 1f Q1 s a zero, oo
indicating positive offset, and Q2Q3Q4Q5Q5 is some non zero value then I
the center of scan is in the +X, -Z quadrant. If Q1 1s one, indicating
negative offset, then the center of scan is in the +X, +I quadrant.

 ——

. ——

In-the locked encoder simulator mode, the scanner offset may
change every other scan 1ine and may be non-integer.

In the normal encoder mode the scanner offset may change
gnc: every 2048 scan lines only when permitted by ground command and must 001
e integer. g

The encoder mode is indicated in the OLS equipment status
telemetry.

4.1.1.6.3 SCANNER DIRECTION

The Tast two bits of word 9 identify the dfrection of
the actual movement of the scanner with respect to the satellite Z
axis. Note that the data as received at the interface appears in
reversed actual scanner direction. Both bits are identical and are
encoded as follows:

ZERO = Actual scanner rotation from the +I axis toward
the -Z axis. Y

ONE = Actual scanner rotation from the -I axis towards
the +Z axis.

4.1.1.6.4 TIME_CODE

Words 10 through 14 define a 27 bit time code. The
code is a pure binary number with the least stgnificant bit equal
to '1/1024 second. The time code word in the sub=sync frame {s the
value of the elapsed time counter coincident with the NADIR crossing
of the next received video line. The elapsed time counter (which is
updated approximately onge dafly) 1s a spacecraft clock which provides
the reference to spacecraft position and hence gives the ground
reference of the data taken at the center of scan of the sensor.

4.1.1.6.5 GAIN COODE

Words 15, 16, and 17 contain a 9 bit gafn code plus 4
bits to identify the sub-mode being used. Refer to Figure 9 for

22
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the location of the gain code. The gain code gives the necessary
information required to determine the gain operating status of the
visual processing for each scan. The gain value references the
gain value for the last sample received (first sample of active
video) if the gain automatically changes during the scan. If the
gain mode 1s PGC then that gain value 1s the gain for the last
video 11ne received. The 4 bits (M1-M4) used to identify the sub-
mode are given below:

m - Mode

0 . Gain states in visual processor are linear.

1 Gain states in visual processor are
logarithmic.

M M3 M4 Mode

0 0 0 UNUSED

0 0 1 ASGC

0 1 0 ATGC -

1 o 0 PGC/HRD

1 0 1 PGC/PMT1/9

1 1 0 PGC/PMT - LOW

1 1 1 PGC/PMT - HIGH

0 1 1 SPARE

The three modes for gain control by the processor are:

Along Scan Gain Control (ASGC), Along Track Gain Control (ATGC), and
Preset Gatn Control (PGC). The processor is in only one mode per scan
cycle. The mode is commanded from the ground and this mode is set up

by the processor during the positive end of scan.

23
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CALIBRATION WORDS

The remaining video slots contain various calibration signals.
These signals are shown in Figure 9 and are as follows:

(1) Hot T Cal: B8 bits resolution + 1 bit segment I.D.

) The Hot T Cal value is updated during each +Z EOS (end of
scan) and this value is repeated for the -Z EOS.

{(2) Cold T Cal: 8 bits resolution +! bit segment 1.D.

— The Cold T Cal value is updated during each -Z EOS {(end of
scan) and this value is repeated for the +Z EDS.

The two infrared calibration (T-Cal) words provide the
temperatures of the blackbody sources on the sensor. The segment 1.D. bit
identifies the segment of the T-detector being calibrated.

(3) Location Data:

The information contained in the 32 bits designated 21-232
in Figure 9 refers to the parameters used by ground processing to locate the
satellite subpoint (longitude, latitude, cosine crossing angle) and those
parameters used by the OLS to determine the Along Scan Gain Control (ASGC)
mode. Figures 10 and 11 give the content of the location data. Included with
the location data is a time code (EPHCLK) which references the time of
calculation of a1l the information downlinked in the 21-232 bits in SDF.

The data is downlinked in the sequence: Word 5 thru Word 1. Because
the timing of receipt of the words from the spacecraft is not synchronized to
the SDOF line, one or more of the location data words may be repeated.

gp/0052R
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] 13 14 9 30 31 22
| | boorr
WORD | EPH CLOCK | LONGITUDE I D I
ONE | 13 BITS | 16 BITS L O
| i : | | |
IMg8 = 28 SEC 158 = 2-4 SEC| MSB_ _tse 4 1 4 |
MSB LSB
1 15 186 9 30 N 2
i | COSINE T D R
WORD | LATITUDE | CROSSING ANGLE ' R
™O | 15-BITS | 14 BITS f 01 Y] 0|
l | [ I |
|MS8 _LSB | M58 (58 1 | | !
MSB LSE
1 14 15 29 30 31 3
t | O
WORD | COS SOLAR AZ | SOLAR EL [ T
THREE | 14 BITS | 15 BITS POl Y
| | [ R T
JLA: 138 | MSB B -1 I I
MS8 ~LSB
) 14 15 29 30 N 32
| | N
WORD | H/R | EPH CLOCK T
FOUR { 14 BITS | 15 BITS f110) 0|
| | . . | B
M58 138 | MSB = 21/ SEC 138 = 29 SEC | | la‘;)
MSB LSB
] 89 21 22 29 3031 32
| COSINE OF ! | I T |
WORD | LUNAR A2 | LUNAR EL |  LUNAR PHASE I T | |
FIVE | 8 BITS ] 13 BITS { 8 BITS | : 01 }
| | | |
jMS8 158 | MS8 LSB | MSB - : I S I
JAG 81T5(730-732) LODE
0 0o 0 NO DATA
0 0 1 WORD 1
0 1 0 WORD 2
0 1 )| WORD 3
] 0 0 WORD &
1 0 1 WORD 5
] 1 0 SPARE
] 1 1 SPARE
FIGURE 10. LOCATION DATA WORDS
gp/0052R
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Paramter —tinits Sign Bit MSp-158

EPH CLK Seconds N/A 217 - 2-4
Longitude v Radians S 2=1 . 2-15
Latitude v Radians s 2=1 - 2-14

Cosine Crossing
Angle None S 2=1 - 2-13

Cosine Solar

AzZimuth None s =1 - 2-13
Selar Elevation Degrees S 26 - 2-7
h/R Earth Radid 0 23 - 2-15

(R = 5378.145 Xm)

Cosine Lupar

Azimuth None S 2= - 2-7
Lunar Elevation  Degrees S 26 - 2-5
Lunar Phase Degrees N/A 27 - 20

5 = Sign bit with negative numbers represented as 2's compiement.

Figure 11. Location Data Words Content

gp/0052R
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(4) rMr Cal: & hits resolution,

The PMT Cal value is updated during each ~Z ™S
(erxt of scan) and this value is repeated for tha +Z ECE.

. Te phouomiltiplier calibration (PMP Cal) werd
p:widasthedatatrm&nseu-canbnﬁmofﬂnnﬂ'mmm

(5) Wwehicle Identity: 4 bits resolution.

A'uﬂqmmtnidmﬂ.!ycuxmzwinbe
inserted into the four bits for vehicle identity. )

(6) T Channel Gain: 4 bits resolution.

The T Channel Gain value is that value set for the
T Channel to offset ary degradation effects on orbit. This is the
gain for the last video sample received (ncte T Chanmel grin commands

are executed as received by the sensor, they aren't delayed for the
bepdnning of a line).

27 Change B
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4,1.2 S05 DATA FORMAT
4.1.2.1 FRAME FORMAT

T™he
is 208 hits long
special data, and 26 video werds, The
ferent in structure from the SIF frae.

4,1.2.1.1 FRAME SYNC OO

mﬁatnhiuefcadzfmmutofa&mBm
code., m:mummuoomnmmm:mzum
received first at the interface,

4.1.2.1.2 TAG RBITS

ﬁ%
:
;
;

time codes, sub-sync codes and
Tharefore, 1S and 7S data could be intarleaved for processing, The
7th hit the IS video daxta is the ISB (ar 8th hit) the TS video.

mmssace as
o!damfollandbydnutom:ueﬁm!oﬂudbyﬁn&uabm

Sync code. Note that every other SSP bit is camplemented starting

th the first bit after the format section. Tlrty six (36) big
SSP data wortds may be separated by a filler word. -

28 Change B
13 Jan 77
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z_ BIT 1
4 Y 1 1] 1{o0f o 151l o0]i1fo < word 1
S9 s8ls7|s6]ss{ssisafsz|s1] ¢ A vord 2
v7[%6vs (Vs |va [F2 1 vord 3
v?{V6 [vs [F4 Iva 7z vord U4
v7 {6 |vs (Vi fvi [z
TAG BITS vIneo YO V3 [0 Iv3 [¥2 vord 3§
A B ¢ MODT V7198 {vS [Va {v3 [72 [v1 vord &
v? V6 |vs (Ve fva [F2 v -
0 1 1 LS — — '? word °
v71vé ivs [Vs [va Vil word A
1 1 1 TS v (V6 tvs [Va fva 1 vord ©
v2 V6 lvs [Va v 2 w1 vord 10
TS VIDEO: e mslvsavaFaor]  Lom 1o
V1 e MSE « 2,500 Volrs Y2 IV6 Ivs Vs v word 12
v2 v7{V6 [vs [V4 va 2 f1 vord 1°?
v3 — :
vé vi[Velvs[Fa pa P2 il  wora 14
BE. 7:sv5!fa|vsﬁz|ﬁ_ vord 15
V7 = 0.039 Wits , v7¥e v &E_E_E_ vord 16
=LSB=0,019 volts V7 of 15 =
Video) e i vord O
ed L A
LS VIZE@Ds - LT bR
aMSE=2.500 Volts v7|ve 4 3 N2 vord 19
v2 . v? {7s [vs lﬁé |vs vord 20
v v7 [¥s [vs [Vs 3 vord 21
- v? Ve Ivs e b3 2 b vord 22
Vs v7 ¥ s [« ks Bz b vord %
T6=1,11u0 0T volls v2 Ve lvs e b3 2 b word o'
V'!'l..SU 01' Ts Vid.o 74 B rll's Uoﬁ 25
(Note Complemented Video Bits) word 06
SPECIAL DATA: S1-510 word 27
. . wvord 2R
»» 28 formatted oLs
on Satallite 5 LR
FIicimr 12: 8DS TNAME TORIAT
Change B
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The data is formatted in contiguous blocks of sensor data.
tach block could contain data from a separate specia) sensor. Note that
different special data will be contained in the LS data Vine format from
that in the TS data line format. The LS data line wil) contain a special
data message of a minimum 2088 bits per second of which 288 bits are used
for overhead. The TS data line will contain a special data message of
a ainimum of 3816 bits per second of which 288 bits »re used for over-
head. The SSP data message is reconstructed by storing, as received,
the 51-510 bits of each frame (excluding fake frames). SSP data is
Yocated in bits_ 27 thru 208 of Frame 2 and 27 thru 145 of frame 3 for
both LS and TS mode. SSP data in the TS mode only 1s located in bits
202 thru 208 of the sub-sync frame, 27 thru 152 of the line sync frame,
and bits 27 thru 208 of the four frames between the sub-sync and line
sync (see Figure 14). The message is then interrogated in the opposite
direction as received for the Sync Code, Time Code, Format Section, and
SSP data. The first SSP data dit following the Format Section {(the right
most bit in Figure 30) s the LS8 of the first word of the first sensor
specified in the Format Section For the LS data stream. For the TS data
stresm 1t's for the first sensor identified with a T bit flag. For both
LS and TS data streams, the first and every other SSP data bit is comple-
mented. This bit and every other SSP data dit {(a)l odd dits) require
re-complementing before data use. The bits following the SSP data bits
of the reconstructed SSP message are filler bits. The Sync Code, Time
Code, and Format Section are identical for each interleaved LS and TS
data 1ine. The Time Code will change for each new interrogation cycle
and the value will differ by 1 + 0.005 second between adjacent SSP records.
The Sync Code will not change. The Format Section can change in both LS
and TS by command (however, 1t will be identical in LS and 1S).

6.1.2.1.3.1 TIME CODE

Each special data message inciudes a time code which
references that special data message to the count of the elapsed time
counter time coincident with the read clock of the first sensor inter-
rogated for data (see Figure 13). The OLS interrogates the special
sensors in the order and way they are defined in the format section,
with the first sensor being that which follows the Time Code section.
The NS8 of the time code s bit TI.

(1) Number of bits of time code = 27
(2) Vvalue of LSB of time code (=T27) = 2-10 seconds

4.1.2.1.3.2 FORMAT SECTION

Since there are up to 12 specia) sensors on the space-
craft, twelve format words in the special data meisage are used to
identify each sensor, the number of 36 bit wores in each block of
data, and the location of the sensor's data (either in the LS or TS
dats line).

$/70702% 3
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The Format Section provides the number of 36 bit words
per sensor included in the SSP message. The OLS will fnterrogate
each S5P for an integral number of 36 b1t words. The actusl data
bit count of a SSP will not be known from only knowing the Format
Section, since the sensor's data may not be divisible by 36. Ifa -
SSP has properly indicated to the OLS that 1t is ®off" or has "invalid
data®, the OLS will insert a unique code replacing the SSP's data.
That specfal code (filler word) 1s a one in the LSB position and
35 zeros in the other bit positions. The Format Section will not be
modified and the correct number of 36 bit words will be {ncluded in
the SSP message. Note that the special code will be complemented as
SSP data {s complemented.

The Format Section also includes an identifier bit desig-
nating whether the SSP's data 1s contained within the SSP bits of the
LS data 11ne or within the SSP bits of the TS data line. Within the
Format Section, the first sensor format word ( so 1denttfied in Figure
13) precedes the Time Code (as received) and references the last data
bits received.

Figure 13 shows the reconstructed SSP message (after
received and stored in a buffer bottom to top). Reading from top to
bottom, the ground should command the format section so that all LS
data 11ne sensors appear first and then all TS data line sensors.

Then the LS data 1ine will contain all special sensor data that can
be formatted within its timing boundaries starting from top to bottom.
Thus, 1t is possible to have T designated sensors to have their data
appear in the LS data stream. The TS data line will contain specfal
sensor data that has a T bit designation.

4.1.2.1.3.3 DATA R

' Since the special data message {s reversed in the satellite
due to the recording process, the ground equipment may be required to
store the special data message for processing. Note that every other
SSP data bit requires complementing before use (see Figure 13).

4.1.2.1.4  VIDED

The frame contains 26 smooth video words. TS video samples
are digitized to 8 bits resolution and LS video samples are digitized
to 6 bits resolutfon. The most significant bit (MSB) of each word is .
that bit received first at the interface (V1 of Figure 12). The SDS line
contains 1465 video samples. Nadir nominally exists at sample number 733 001
for L data and at sample number 732.5 for T data as counted from SOSV. :
Note that any scanner offset will affect the location of nadir. Since
there is {nsufficient space for transition bits within the frame and in
order to guarantee a higher average transition density, every other
video data bit fn a word {s complemented. The 2nd, 4th and 6th bits
of video are the complement of the true value (see Figure 12). Only
actual video words are complemented.
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4.1.2.1.5 RELATTONSHIP OF VIDEO TO FRAME

Video samples begin in Frame 3 (refer to Figure 14) and
end in Frame 59. Frame 3 has 9 video samples. All other frames have
a full 26 video samples.

4.1.2.1.6 SCANNER DIRECTION

SDS video is stored in the satellite memory and is read
fnto the satellite recorders such that the alternating scan direction
1s eliminated.

§4.1.2.1.7 SCAN ANGLE OF VIDEO DATA SAMPLES

The SUS video 1s corrected in the OLS so that data samples
correspond to fixed scan angles. The data sampling occurs at a varying
sampling frequency o7 nominally 20.48 kHz. These data samples would
occur Tinearly versus time {f the scanner motion were nominal. When

scanner motion differs from nominal, the correction places the data

s;mpies at the same scan angles as a nominal scanner motion would place
tu.

The T SDS data 1s shifted one-half sample toward +Z to
d1low the sample-hold and A/D converter to be shared by both L and T data.

The scan angle (p) for sample number (S1) 1s defined as
follows:

P = Ppcos (—% me) © N

where:

Pp = peak scan angle = 57.85° = 1,009673 radians

S{ = sample number in order received by the tape recorder
(SOSY = 1, EOAD = 1465)

St¢- nouina] total sample periods = 1464.436
M = 2.6687426 radfans

B = 0.2368551 radfans for L data
= 0.2359074 radians for T data

N = signad value of scanner offset from subsync frame of
data stream. (See paragraph 4.1.2.6.2)

K = 0.0009855 radians

a3
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4.1.2.2 SDS LINE FORMAT
The SDS 11ne format s shown in Flgure 14,
4,1.2.3 LINE SYNC FRAME FORMAT

The 1tne sync frame format is shown in Figure 1.

Words 3 through 19 are telemetry data with word 20 being
the telemetry word count in the LS data stream, while words 3 through
20 are SSP data fnformatfon in the TS data stream. Words 21 through
27 are the 7 alarm code words. Word 28 1s the scanner offset word.

4.1.2.3.1 ALARM CODES
(1) 111110 (0 = LSB of video word)

This alarm code fs formatted in the odd-numbered
video words starting at word 21, (Refer to Figure 15 for location
of alarm codes.)

(2) 000001 (1 = LSB of video word ) .

This alarm code 1s formatted in the even numbered
video words started at word 22. (Refer to Figure 15 for location
of alarm codes.) .

4.1.2.3.2 SCANNER OFFSET WORD

The scanner offset word 1s a 5 bit number encoded in 2's
complement code which {dentifies the angle between the center of
scan and the sensor +X axis. The least significant bit of the scanner
offset word 1s .492 mili{radians. Referring to Figure 15, 1f Q1 is a

Zero, indicating positive offset, and Q2Q3Q4Q5 s some nonzero value then
the center of scan 1s {n the +X, -2 quadrant. If Q1 {s a one, {ndicating

negative offset, then the center of scan is in the +X, +1 quadrant.

In the Tocked encoder simulator mode the scanner
offset may change every other scan line and may be non integer.

In the normal encoder mode the scanner offset may change
once every 2048 scan lines only when permitted by ground command and
must be integer.

The encoder mode {s indicated in the OLS equipment status
telemetry,

33a
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£BIT 1
Tpvfvypvlv)olofrv)irfelr)lol 1] word
S10{S9 [s8 |S7 [S6 [sS{S4 [s3[s2[S1 [ c| B| A| word
TYPICAL 14-81T 17 [T6 T4 |13 TT| word
TELEMETRY WORD 7176 [T5 |T4 [T3 T2 |T1 | word
TAG BITS . VIDED 7176 |75 |74 {13 T2 |TT | word
A B ¢ T MODE |T7 |TE|T5 |T4 |T3 (T2 |T1 | word
6 1 e 7 |76 T4 {T3 |T2[TT | word
T7 |T6 TS (T4 |T3{T2 T | word
1 ool el TS [T |6 |5 [14 |13 T2 |17 | word
T7 |76 |75 |74 |13 |T2 {11 | word
Tel 716 [T5 (T4 |T3 (T2 |TT| word
elemetry:
T1 = MSB = Last bit 4n from [77 [T6 {75 |74 {13 [T2 |71 | word
Spacecraft I7 |16 (T (T4 |13 [TZ|TT | word
) T7 |76 |75 |74 |13 T2 |T1 | word
T7 = LSB = First bit in from 97 (16 |78 |14 |13 [T [TT| word
wl [77 [76 [75 |74 {73 [T2 |71 | word
.« offset 77 (16 |15 |74 [13 |12 (17| word
anner set:
Ql = Sign * *Negative numbers T7 |T6.|T5 |TA (T3 (T2 |ITV | word
Q2 = MSB = 22 represented as i [To Ta T3 T2 | word
gi 2's complement N7 [N6 INS [N [N3 [n2 [M1 | word
Q5 = LSB = 2°! olof |10 1)1 1] word
NOTE: Mord 20 has the Telemetry ) O N R B B il
Word Count which refars to olofl Y111 Y111 1] word
the next telemetry record
to be received. 0|1/ 010|0] 0] O] word
% o {1, Loss of data . 0101111111111 ] word
0, No loss of data -« ojl110|l010|0}] 0 uord_
Ny = MSB) Mumber of 14 bit 01011 T )T} word
. words of next . Q5| 0] 01Q4 |Q3 Q2 |Q1 | word
reco:dezo be BIT 208 ;
ﬁ, = LSB il Unused bits: 159, 166,173,

NOTE COMPLEMENTED TELEMETRY BITS

180, 187, 154,
201

NOTE: Words three thru twenty contain telemetry data in the LS mode and

SSP data in the TS mode

FIGURE 15:
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4.1.2.3.3 ANNER DIRECTION

The last two bits of word 28 identify the direction of movement
of the scanner with respect to the spacecraft +Z axis. 3ince the slternating
scan direction is removed in the satellite memory, these two bits are always
00. (i.e., scanner rotation is always from +Z axis towards the - axis.)

4.1.2.4 BLANK FRAME FORMAT

Blank frames occur during the overscan period of the scanner,
when video is not being formatted. There is a variable number of blank frames
between the last video frame received and the sub-sync frame. The format for
blank frames is shown in Figure 16.

4.1.2.5 Reserved
4.1.2.6 SUB-SYNC FRAME FORMATY

8efore the Start of Active Data (SOAD), which is the last video
received, there are a variable number of blank frames. Immediately subsequent
to these blank frames is a sub-sync frame. This frame is shown in Figure 18

and contains the following data, all of which applies to the video line that
has just been received:

gp/0403C
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5 MY 1960
)\ ~BIT]
Vi vy el ojrir]ofl o] 1] wrd1
S10(s9 ]| s8|S7|s6{s5(54 [s3 sz [S1| C| B] A| word 2
0i1]ojofofof o] wrd3
Scanner Offset: 0Jol1 1] 11 11T 7] word 4
Q1 = Sign Negative numbers 01110101 0) 0101 word §
2 = MSB #22 pepresented as 2's
sqs;il.sat;z-n . oc{1jojof[o]of o wrd?
can rection = = i
U = Predaminent Scan direction in video 0,04 111 11 T]1;wrdd (
Time Code: = 0 1 0 0 0 0 0 word 9
El = MSB = 216 gec. 5] o] ofoa|q3[q2(Ql| word 10
é27-LSB-Z"'m sec. 0 [E3 [E2 |EY| O] 0|06 | word 11
0 |E9 |E8 |E7 | E6 | E5 [E4 | word 12
~/Gain Code: 0 [E15|E14[E13 E14 E11] E10| word 13
G1 = MSB = 32 db 0 [E21|E20|E19 E1d E17] E16] word 14
G9 = LSB = .125 db 0 |E27|E26| E25 E24] £23] £22] word 15
:; ;‘LGéngngg = lin, 1 = Tog) S |66 |65 |64 {63 (62 |61 | word 16
oo S M3 [M2 |M1 G968 |67 | word 17
5 HoﬁoT cgh R T PS IP4 [P3 [P2|P1| UM4| word 180
* Segmen =LEFT, O= 14 |13 {12 |11 |P8|P7 | P6| word 19
a0 R (e HE [Ha [H3 [H2 | M | Ha | S| word 20
H8 = LSB = 0.020 Volts ** Y4 [Y3 [Y2 |[YI{HB|H7 [H6 | word 21
c5 {c4 [c3jc2]c1fco] S| word 22
Cold T Cal:
* CO = Segment ID (1sLEFT, OSRIGHT) ° 78123 122 |Z1|CB{ C7 {C6 | word 23
C1 = MSB = 2.500 Volts** 2 210{z9 [28]Z7 {26 (25| word 24

718[217| 216| 219 214 214 217 wore 25

C8 = LSB = 0.020 Volts **
° 225] 224) 223} 724 721 72d 219 word 26

Locatfon Data = 21-232 | 732| 231] 730] 229 724 727 72§ word 27
¥ car: e }%—-‘ls'é_ 7|37 71| word 28
Pl = MSB = 2.500 Volts™ 5 vo
: . BIT 208 T1 IS THE FIRST
~errpeaiig g 18 50,020 Voltele TELEMETRY BIT
Vehicle Identity S h st RECEIVED
I1 = MSB = 2. (ool
14 = 158 = 20
v T Channe) Gain: S = Spare Bits
Yl = MSB = 1.28 db Unused Bits:
. *vas formatted by 33, 40, 47, 54,
Y4 = LS8 = .16 db OLS on Satellite 61, 68, 75, 84,
S/T1 = S/T7: TELEMETRY DATA IN LS DATA LINES ﬁaf?;,’" 103, 00

SPECIAL DATA IN TS DATA LINES

FIGURE 18 - SDS SUB-SYNC FRAME FORMAT
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4,1.2.6.1 ALARM CODES
(1) 000001 as recefved (1 = LSB of video word)

This alarm code 1s formatted in words 2, &, 6,
and 8. Refer to Figure 18 for the location of alamm code words.

(2) 111110 as received (0 = LSB of video word)

This alarm code 1s formatted {n words 3, 5, and
7. Refer to Figure 18 for location of alarm code words.

4.1.2.6.2 SCANNER OFFSET WORD

The scanner offset word 1s ¢ 6 bit number encoded in
2's complement code which identffies the angle between the center of
scan and the sensor +X axis. The least significant bit of the scanner
offset word {s .246 milliradians. Referring to Figure 18, 1f Q1 1s
a zero, indicating positive offset, and Q2Q3Q405Q6 is some nonzero
value then the center of scan is in the +X, -Z quadrant. If Q1 s a
one, indicating negative offset, then the center of scan 1s in the +X,
+l quadrant. y

In the Yocked encoder simulator mode the scanner
offset may change every other scan 1ine and may be non integer.

In the normal encoder mode the scanner offset may change
once every 2048 scan 1ines only when permitted by ground command and
must be integer. .

. %

The encoder mode is indicated in the OLS equipment status
telemetry.

4.1.2.6.3 SCANNER DIRECTION

The 5th and 6th bits of word 10 {dentify the direction of
movement of the scanner with respect to the spacecraft +Z axis.
Since the alternating scan direction is removed in the satellite memory,
these two bits are alwvays 00. (1.e., the data fs as 1f the actual scanner
rotation were from the +Z axis toward the -Z axis). The 2nd bit of word
18 indicates the predominant direction of scanner rotation for the 5 scan
1ines during which the videb in the SOS line was being sampled.

The bit 1s encoded as follows:

IERD = P;edo?lnent actual scanner rotation fros the +Z.axis towards the
: - ax1s.

ONE = P;edoqinent actual scanner rotation from the -Z axis towards the
+7 axis.

4.1.2.6.4 TIME CODE
Words 10 through 14 define a 27 bit time code. The

code is a pure binary number with the least significant bit equal .
to 1/1024 second. The time code, as inserted into the sub-sync frame,

| 0G}

| oo

001




references the nadir crossing (of the fifth scan of the five scans

that are averaged together to produce a single SDS line) to an elapsed
time counter. The elapsed time counter (which 1s updated approximately
once dafly) is a spacecraft clock which provides the reference to
spacecraft position and hence gives the ground reference of the data
taken at the center of scan of the sensor.

40a
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4.1.2.6.5 GAIN COXE
Words 15, 16, and 17 contain a 9 bit gain code plus

scan of the five scans that are mveraged together to procduce a single

SOS line. Therefore the gain value will altermate in subsequent suc-syne
frames between the gain value used for the lst video sample of the Sth Lime
at the +Z end ard then the gain value used for the lst video sangle of <ne
Sth line at the -Z end. If the gain mode is PGC, then the gain value is
the gain for the rm:n scan of tne {ive scans that are averaged to fomm

a SDS line., The 4 bits (Ml-Mi) used to identify the sub-mode are given

] Moce
0 Gain states in visual processor are linear.
1 Gain states in visual processcr are
logarithmic,
M M3 M Mode
6 o 0 NOSED
0 o 1 ASGC
0 1 0 ATGC
1 0 0 PGC/HRD
1 o0 1 PGC/PMT 1/9
1 1 o PGC/PMT - LOW
1l 1 1 PEC/PVT - HIGH
o 1 1 SPARE
41 Change
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The three modes for gain control by the processor are:
Along Scan Gain Control (ASGC), Along Track Gain Control (ATGC), and
Present Gain Control (PGC). The processor 1is fn only one mode per scan
cycle. The mode {s commanded from the ground and this mode is set up 001
by the processor during the positive end of scan.

4.1.2.6.6 CALIBRATION WORDS

The remaining words contain varfous cal{bration signals.
These signals are shown fn Figure 187 The values for Hot T Cal, Cold
T Cal, and PMT Cal are obtained during the +Z end of scan and the -2
end of scan that-occur before and after the fourth scan of the five
scans that are averaged together to produce a single SDS line. Llocation
data is that complete correlated set of four words that are avaflable 001
at the center of the fifth scan of the five scans that are averaged.

(1) Hot T Cal: 8 bits resolution + 1 bit segment I.D.

The Hot T Cal value 1s updated during each +Z EOS
(end of scan) and this value is repeated for the -2 EOS.

(2) Cold T Cal: B bits resolution + 1 bit segment I.D.

The Cold T Cal value {s updated during each -2
EOS (end of scan) and this value is repeated for the +Z ECS.

L

The two infrared calibration (T-Cal) words provide the
temperatures of the blackbody sources on the sensor). The segment
I.D. bit identifies the segment of the T detector being calibrated.

42
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(3) Location Data: '

The information contained in the 32 bits designated 21-232
in Figure 18 refers to the parameters used by ground processing to locate the
satellite subpoint (longitude, latitude, cosine crossing angle) and those
parameters used by the OLS to determine the Along Scan Gain Control (ASGC)
mode. Figures 19 and 20 give the content of the Location Data. Included with
the location data is a time code (EPHCLK) which references the time of
calculation of all the information of the sequence Word 1 thru Word 5 downlinked
in the 71-232 bits in SDS. The data will be downlinked as a correlated group in
the sequence Word S thru Word 1. Due to the input rate of location data from
the 5/C to the OLS and the five scan averaging in SDS, not every group of five
Location Data words transferred to the OLS will appear in the sub-sync frame.

(4) PMT Cal: B bits resolution:

The PHt Cal value is updated during each -Z EOS (end of
scan) and this value i1s repeated for the +Z EOS.

The photomulitiplier calibration (PMT Cal) word provides the data
from the self-calibration of the PHT on the sensor.

(5) Vvehicle ldentity: 4 bits resolution.

A unigque code to identify each spacecraft will be inserted
into the four bits for vehicle identity.

(6) T Channel Gain: & bits resolution.

The T Channel gain value is variable to allow compensation
for any degradation effects on-orbit since channel adjustment. The Cold T Ca)

segment 1.D. bit identifies the segment of the T channel whose gain is indicated.

The T Channel gain for one of the segments is updated at each -IZ overscan
alternating between the two segments at each update. The indicated segment
gain in SDS is the gain in the fifth scan 1ine (SDF data line) of the five scan
Tines that are averaged to obtain one SDS line.

gp/0052R
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vw P w0 L300

LS8
1 13 14 29 3031 32
| | I
WORD | EPH CLOCK | LONGITUDE T
ONE | 13 BITS | 16 BITS 1010
| j I
IMSB = 28 SEC 1B = 2-4 sgc) mse LS8 1 | i
MSB LSB
1 15 16 29 30 31 32
| | COSINE I
WORD | LATITUDE | CROSSING ANGLE I
™0 | 15 BITS | 14 BITS loj140
| | Fob
| 4S8 _LSB | MSB ~LtSB{ 1 |
MSB LSB
1 14 15 g 3 1 3
} ] I
WORD | COS SOLAR AZ | SOLAR EL |1
THREE| 14 BITS | 15 BITS o1 1
| | ' I
[MSB LSB | MSB LS8 | ¢t !
MSB " LsB
1 16 15 . 29 30 31 32
[ | ' U
WORD | H/R | £EPH CLOCK [ T |
FOUR } 14 BITS | 15 BITS |1V 101} 0|
| t S N
lMsg LS8 | MsB = 217 sgc _LSB =23 SEC | i |
MSB LSB
1 21 22 _ .29 30 31 32
| COSINE OF | ] 1
WORD | LUNAR AZ | LUNAR EL | LUNAR PHASE ' I T |
FIVE | 8 BITS I 13 BITS i 8 BITS | 110 : 1
| | | | | |
IMSB LS8 | MSB _LSB | MSB 38 1 L |
TAG BITS(730-232) _L£00¢
30 31 32
0 o 0 NO DATA
0 o ] WORD 1
0 1 0 WORD 2
0 ] ) WORD 3
1 0 0 WORD 4
1 0 1 WORD 5
i 1 0 SPARE
1 ) ] SPARE
FIGURE 19. LOCATION DATA WORDS
gp/0052R
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Paramter
EPH CLK

Longitude

Latitude

Cosine Crossing
Angle

—

Cosine Solar
Azimuth

Solar Elevation

h/R

Cosine Lunar
Azimuth

Lunar Elevation

Lunar Phase

Units

Seconds

s Radians

* Radians

None

Degrees

tarth Radit

(R = 6378.145 Xm)
None

Degrees

Degrees

Bit Range
MSB-

sign git

N/A 217 - -4
s 271 - 2-15
S 2= . 2-14
5 2= - 2-13
S 2=1 . z=13
S 26 - 277
o 2-3 - 2-15
S 2-1 - 2-7
s 26 - 2-5
N/A 21 - 20

S = Sign bit with negative numbers represented as 2's complement.

gp/0052R

Figure 20.

Location Data Words Content
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4.1.2.7 TELEMETRY FRAME FORMAT

The LS 1ine contains slightly over 4 frames of satellite
housekeeping telemetry data. Telemetry begins with the last word of
the sub-sync frame (as received at the interface) and continues unti]
the Line Sync Frame (see Figure 21). Note that some telemetry bits
are complemented for transition density purposes.

4.1.2.7.1 TELEMETRY RECORD

The telemetry record reconstructed from the tel emetry
words in the LS l1ine 1s shown in Figure 22. One spacecraft telemetry
word consists of 14 bits. At the end of each received telemetry re-
cord {s a telemetry word count (bits N1 to N7 of word 20 of the LS
Line Sync Frame, Figure 16). The word count refers to the number of
valid 14 bit telemetry words contained in the next record. Valid word
counts are 0-61 words. Ny to NK contains the word count with the MSB | o0l
in Na. Ky =1 {ndicates that the telemetry data overflowed an OLS
buffer and some data has been lost. When an overflow occurs, a new
record 1s started and the Ny bit is set to logic "1". The word count
in N2-N7 is not affected. }he word count allows ground processing to
distinguish new telemetry from old data sti1l in the OLS buffer that
has not been overwritten by new telemetry at the time of telemetry
transfer into the LS 1ine. g

4.1.3 RTD DATA FORMAT
4.1.3.1 FRAME FORMAT

The RTD frame format is shown in Figure 23. The frame
1s 150 bits long and consists of a 13 bit Frame Sync Code, 3 tag bit,
15 six bit samples of fine data, 3 efght bit samples of smooth data, 6
transition bits, 1 efght bit word for “wow and flutter®, and 1 efght
bit word for TERDATS data which is implemented for insertion of the
OMDM data and SPECIAL data.
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_ _ _. g HIT 1
l:lfllll_;o ofilstolsfo <or
sd 98 s seissl sal sals2:siic |3 |a vor
el ralrilmima]l  wore
w7lreiTsiTelTaiT2 I word
| BloelralBIfi]  vord
Telemetry! rimslesimimalmina]  vord
g e oy SlniElnnlElE]
: imslsiritairzinl  wora
. 2% | Bl i3 |BiA word
77 = 1LSB = Pirst Bit in from
Spacacraft =121 761T5| 7 (T3 T2 ! 1 word
_ﬁ,ﬁ_i Té ii word .l
FOTE COMPLEMETED TELEMETRY BITS INTOITSITLITIIT2ITIL  word
Bl BTN E-YETY EXTE-E-1
.TILEE TAITIIT2 170 word
CloslsinalmlRi{T]  woea
-ﬂ-},ﬁ- Ld T4 IRITY  word
oloslmlninlolnl v
telrs| elTI2{TI]  word
18l elr3l 2T wora
{, [ ISIT6ITIIT2120  word
TYPICAL 1k BIT L.z BInBIBIT]  word
TELRMETRY WORD qsiTalTalT2 1] word 2
T7 slrel3izinn word ‘27
7| T6| T5{ T4 |T3|T2| T1 | vordl
Flosl Blrelm32IT]  wora
_T7L T6! TS{ T4 |T3|T2|T) word &
Blelps|f 8] vord
slnipininl  vor

2 0N J

FIGURE 21: SDS TELEMETRY FRAME FORMAT
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TELEMETRY WORD COUNT

OF RECORD N-1
] WORD 1 —
WORD 2-X
TIPICAL 14 BIT
) TELIMETRY WORD

SHOWING COMPLEMENTED
BITS

TELEMETRY WORD COUNT
OF RECORD N,
(X 1L=BIT WORDS)

WORD 1 =

Ny ,{1, LOSS OF DATA

0, NO LOSS OF DATA WOFD BT e
N, = MSB

n

(#WIHETHHSGFEH
RECORD TO EE RECETIVED)

o3&

= S8

T -ma-unan:nmmsm

i"r-:.sa-rmsrsnmmmsm-
NOTE: ALL TELEMETRY WORDS ARE 1L BITS LoNa

FEME&:T&EHM@EGD
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J— il
zlififififofofahfo o "ofa] .. -
S2|S1|Fs {FS |FLIF3 [F2 I word 2
TAG BIT VIDEO S4 1S3 |F6 |FS [FLIF3 F2 F1 wore 3
.._g__ %ﬁ E%:SB 8655 IF6 IS FL IF9 [F2 wors L
S8{S7IF6 IFS FFL IF3 2 | word S
1 TF 1S 2|2 P FSFLIF3 P2 PL | wore ¢
TRANSTTION BITS: s2 51 76 IFs FLF3 F2 B2 werd ~
sk is3 [F6 Fe Eb Ez Eg F_ word €
T2=COMPLEMENT OF PRECEDING F& BIT 5655[?65 LF3F2im word ¢
S8 157 16 FFs FL F3 F2 b1 | word 1C
FINE DATA: C
F1eMSB = 2,500 volts T2 2 k“ Fs Fu k"3 F2 b1 word 1.
: k2 k5 ks IFs L P:T‘ZF_ word 12
. SL|S3|Fs FS [FL iF3 [F2 F1 word 1%
F6eLSB = .078 volts sélssirelreFu Fatre P | wof
SMOOTE DATA s4s7 IF6 lrs FL word i
S1lsMSH = 2.500 volts -2 |m2 Fs Fs L 3 F.z — l':'-
w8 w7 s b5 b b 2 word 17
S8 «LSB = .019 volts j_é solsbourabein | wore 18
B
/FL IT 150
WleMSBaZ
Wa1sBe 20
TERDATS DATA TYPE: TIRDATS DATA:
0 g DATA S2eMSE
o 0 NO DATA L
o 1 M DM .
1 0 SSP DATA .
1 1 UNUSED JE=LSH
FIGURE 23: RTD FRAME FORMAT
: LS Change B
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4.1.3.1.1 FRAME SYNC COOE

™hn first 1] bits of each frame consist of o frame sync
Cai¢. This code is 1013110011111 where the lefemost bit is that
recived {irst at the intorface.

4.1.3.1.2 TAG BIT

T The bit immediately aftar the last bit of the frame
sync code is the tag bit (see Pigure 23 bit 2). This bit identifies
the fine and smooth combination of video in the frame. Video type is
as foliows:

Tac Bie Vidao

0 15 six bit samples of IF

3 eight bit sarples of TS

b 15 six bit samles of TF
3 eight bit samples of 1S

4.1.3.1.3 VIDED

Change B
15 Jan 77
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4.1.3.1.4 RELATIONSHIP OF YIDED TO FRAME

|
In the RTD mode the data is processed and transmitted ;
to the ground as 1t {s generated ({.e., 1n real time). Note that |
in the stored modes the same data is buffered and the relationships I
between the Line Sync Frame and the first video sample are fixed. |
Ir the RTD mode, in order to position the videc samples accurately, '
& known reference is provided. In both the Line Sync and Sub-Sync :
f-ames a code 1s-fnserted to fdentify the bit in the previous frame |
at which time cofncidence occurred with the start (end) of active [
video at + 56.41" on the scanner, reiative to nadir. | oo

4.1.3.1.5 PHASE RELATIONSHIP OF VIDEO TO FRAME

In order to re-constitute the video Stgnal with the
proper phase relationship to the Line Sync pulse, the sampling delays
of each fine and smooth sample are given in Figure 24.

4.1.3.1.6 SCANNER DIRECTION

Since RTD data {s not stored on a recorder the data is
received in the same sequence of alternating directions as the data
is produced. Note that the RTD formatter on the satellfte arranges
the frame bit pattern such that the frame sync code s received
exactly as in the stored modes.

001

51
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4.1.3.1.7 SCAN ANGLE OF VIDEO DATA SAMPLES

The RTD video data 1s not corrected in the OLS 50 that data
samples do not correspond to fixed scan angles. The data sampling
occurs at a8 fixed sampling frequency of 102.4 kHz. Ground correction
of video data sample placement to eliminate the effects of scanner
motion deviations from nominal {s possible using the wow flutter
information. (See paragraph 4.1.3.6). The wow flutter clock frequency
is deviated from—its nominal 6023.53 Hz as a direct function of scanner

motion deviation from a nominal sine wave of frequency 5.94 Hz and amp11tude
57.85 degrees.

The scan angle (p) for any video data sample is defined as
follows:

P = (-1)0ppeacos (W*MeB) - Nk
where:

D=0 for RTD DOS O
1 for RTD DOS 1

Pp = peak scan angle = 57.85° = 1.009673 radfans

¥ = number of wow-flutter perfods (including fracfional
perfods) between 1ine sync and the video data sample
of interest.

M= 0.00619606 radfans

8 = 0.22332 radians for fine data
0.22115 radiln; for smooth data

N = signed value of scanner offset from linesync or subsync
frame of data stream. (See paragraph 4.1.3.3.3 and
paragraph 4.1.3,5.3).

K = 0.0009855 radfans

4.1.3.2 RTID LINE FORMAT
D B
The RTD 1ine format 1s shown in Figure 25.
4.1.3.3 LINE SYNC FRAME FORMAT
The Line Sync Frame format fs shown in Figure 26. When the

scanner passes through + 56.41° towards nadir, the OLS stores the bit
number (1-150) of the frame being transmitted. This frame is identified

e %

00

i
i
| o0

—

as Frame 1 in Figure:'25. When the next frame is formatted words 2-13 contain: — . —

12 Alarm codes as follows:

§1a
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FIGURE 24A: PHASE RELATIONSEIP CF FINE VIDEO TO FRAME

AVE OoE
Start Sample Sample Valid Sample Received
Bit Time : Bit Time Bit Time
Rising Edge Falling Edge
Frame N-1 1l 3 Frama N 15
1o 13 23
21 23 31
k)l 33 39
ul L3 L7
Si 53 g5
61 63 63
I} 73 71
- 83 79
91 93 87
0l 103 95¢
111 123 103 -
b3~ 123 22
131 133 19
Frame N-1 Ll 1.3 Frame N 127
Frame N o b 3 Frame N + 1 15

FIGURE 24B: PEASE RELATIONSHIP GOF SMOOTE VIDEO TO FRAME

ATE . ocE

Start Sample Sample Valid Sample Received
Bit Time Bit Time Bit Time
Rising Edge Falling Edge
Frame N-) 3 ' 8 Frame N LS

N-l 53 58 N 8s

N-1 103 108 N 12¢
Frame N 3 8 Frame N+l LS

FIGURE24 : PRASE RELATIONSHIPS CF VIDED TO FRAME

Change B
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x—BIT 1

MABRIBEREE ol olrlvy]lof1]lo]1 | word1,
_ - T ] 11 C1 1} L[ 301 11717 1 wrd 2
TAG BIT VIDED 1]1)1]0/0l0j0]0 | word3
20 F1-F6 S1-58 1TJ110J V]| 1111 | word 4
0 LF 15 T[V]| 1]0|D] G| O0J]C | wrd5
1 TF " Ls Tii]O0| V1|11 | wd6
i]1T1fololof0] 0 | word?
Awagscg?% ifYyjol1tilY(1[1 | word 8
1{111]0|0[0{0]0 | wrd?
s oy | e V{10 [TV 7|7 | wrd 10
. 1{1}]1]/0]o0}l¢cl{olo |wrdl
) " 1j1joel 1} v] i1, | wrd 12
el 1f1[1{ofolclo|o | wrd13
SCANNER OFFSET:
Sl eI T T T o] e
=2 's word 15
. CGMPLENENT olo|lafm3fr2|n | H|G_
Q6=LSBa2-2 Q6 [o5 | R | R {04 [Q3 [Q2 |01 | word 16 | ooy
SCAN DIRECTION=R W8 |W7 |W6 [WS [WA |W3 W2 {W1 word 17
K2 [KI Jﬂ"JS J& {J3 |92 [J1 | word 18
“WON/ .
W1sMSB=2 BIT 150 —"
. Unused Bits:
HB-LSB-p 21 [ 3 22. 29' 300 37. 38'
45, 46, 53, 54, 61, 62,
TERDATS DATA TYPE: TERDATS DATA: 69, 70, 77, 78, 85, 86,
Kl K2 DATA J1=MSB 93, 94, 101, 102, 109,
0 0 'NO DATA : 110, 117, 118, 125, 126
0 1 DM DM . . 001
1 0 SSP DATA e L
1 1 UNUSED J6=LSB

FIGURE 26: RTD LINE SYNC FRAME
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4.1.3.3.1 ALARM CODES
(1) 111110 (0 = LSB of code)

This alarm code is formatted in the even-numbered
words starting at word 2 and ending at word 12 (refer to Figure 26
for location of alamm codes).

(2) 000001 (1 = LSB of code)

~ This alam code 1s formatted in the odd-numbered
words starting at word 3 and ending at word 13 (refer to Figure 26
for location of alarm codes).

4.1.3.3.2 LINE SYNC CODE

The Line Sync Code (A-H of words 14 and 15 of Figure 26
ts an 8 bit binary number which identifies the bit (1-150) of the
previous frame (1) where the line iync puise occurred. The code
s received MSB first (A = MSB = 2/, H = LSB = 20),

4.1.3.3.3 SCANNER OFFSET WORD

The scanner offset word 1s a 6 bit number encoded in 2's
complement code which {dent{fies the angle between the center of scan
and the sensor +X axis. The least significant bit of the scanner”
offset word 1s ,246 nilliradians. Re“erring to Figure 26 if Q1 is a
zero, indicating positive offset, and Q2Q3Q4Q5Q06 is some nonzero value
then the center of scan is in the +X, =Z quadrant. If Q1 is a one,
1nd;cat:ng negative offset, then the center of scan is in the +X, +Z
quadrant,

In the Tocked encoder simulator mode the scanner
offset may change every other scan line and may be non. integer.

In the normal encoder mode the scanner offset may change
once every 2048 scan 1ines only when permitted by ground command and
must be integer.

telemetry. '
4.1.3.3.4 SCANNER DIRECTION : )

The last two bits of word 16 identify the direction of
the actual movement of the scanner with respect to the spacecraft Z
axis. Note that the data received at the interface.is in the actual
scanner direction. Both bits are identical and are encoded as follows:

ZERO -.actual scanner rotation from the +Z axis
tomards the -7 axis

ONE = actual scanner rotation from the -Z axis
tomrds the +Z axis.

CH)

The encoder mode is indicated in the OLS equipment status

] oo

001

00
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4.1.3.4 BLANK FRAME FORMAT

Blank frames occur during the over scan period of the
scanner when video is not bein? formatted between the Line Sync frame
and the Sub-Sync frame. The blank frame format {s shown in Figure 27.

4.1.3.5 SUB-SYNC FRAME FORMAT

The Sub-Sync frame format is shown in-Figure 28. When :
the scanner passes through +56.41° towards overscan, the OLS stores the | 001
bit number (1-150) of the frame being transmitted. The next frame is :
formatted as the ‘sub-sync frame containing 12 Alarm codes in words
2-13 as follows:

4.1.3.58.1 ALARM CODES
(1) 000001 (1= LSB of code)

This alarm code is formatted in the even-numbered
words starting at word 2 and ending at word 12 (refer to Figure 28
for location of alarm codes).

(2) 11110 (0 = LSB of code)

This alarm code is formatted in the odd-m.inbered
words starting at word 3 and ending at word 13 (refer to Figure 28
for location of alarm codes).

4.1.3.5.2 SUB-SYNC CODE 1

The Sub-Sync Code (A-H of words 14 and 15 of Figure 28
is an 8 bit binary number which identifies the bit (1-150) of the
previous frame (1) where the suy-sync pulse 8ccurred. The code is
received MSB first (A = MSB = 2/, H » LSB =2V),

4.1.3.5.3 SCANNER OFFSET WORD

The scanner offset word 1s a 6 bit number encoded in 2's | 001
complement code which identifies the angle between the center of scan
and the sensor +X axis. The least significant btt of the scanner offset
word is .246 mil1{radians. . Referring to Figure 28, if Q1 is a zero, 001
indicating positive offset,~and Q20304Q5Q06 is some nonzero value then the | —
center of scan is in the +X, -2 quadrant. If Q1 is a one, indicating -
negative offset, then the center of scan is in the +X, +7 quadrant.

In the locked encoder simulator mode the scanner
offset may change every other scan 1ine and may be non ‘integer.

In the normal encoder mode the scanner offset may change 001
once every 2048 scan lines, only when permitted by ground command and
must be integer.

The encoder mode is indicated in the OLS equipment status

telemetry.
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T1
ziili i ojoj1]l1tlof1loi2 word
o{olojololololo e
™o BIT . VIOEO ofofoJolofofoo] org
' o ™ olofololojoe]o]o word
11000000 word
B CODE:
wmms 2-16=0tg EXCEPT glolojoiojo]o o word
TRANSITION BITSel's olojJololo|olo lo werd
wﬂLmn 00000000 word
Wles =2 1lololo]olo]o o word
] ' 1|2 lofofo]o |o |0 word
. OOOOOOOO word
WoeLspez0 olofololololo lo wopd
TERDATS DATA TYPE: ojolotolo le lo lo =y
O k2 um
T T Whan lijojofojololo lo word
0 1 M M o word
1 0 s=om il 00 0P
1 1 ©NUSDD W8 W7 WS {ws IWL W3 [wW2 word
J1=MSB BIT 150  emeee?
J6eLSB
FIGURE 27 : RTD BLANZ FRAME
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»—BIT 1
Zial v o olol1j1j0t1]of; | word
1| 1] 110} 0] 0 O] 0 | word
TAG BIT VIDEO 11 ep Y 1] T Y | word
7 F1-F6 $1-58 1{1] 11 0} o] o] of 0 | word
0 LF TS 1 1 ol 11 9 1 1 1| word
. LS 1 {1] 1[0} of o] of o™
1Ty o; *H 1y vl 1] 1 | word
ALARM CODE: T3 t word
WORDS 2-13 1:.0fj o 0] o} ©
1ol a1 Y 7T 1 | word
SUB- SYNC CCDE: 1 0 word
el 1] 1) e} o] of o r
) 1111 ef 1} 1] 1} 1| 1 | word
. X 11 1] 1] of of o] of o | word
H=L SB=
L T YL of 1) 1 1] 1| 1 | word
SCANNER OFFSET:
qresiGHs, “NEGATIVE WMBERS O[OJF|E|D]C}B|A | wr
Q2eMSB=22 REPRESENTED AS 2's 11 H word
S o ol o0lta|13l12]1
Q6=LSBa2+2 o6 g5 | R | R {Q4 |Q3 }Q2 |Q1 | word
SCAN DIRECTION=R W8 |W7 W6 |W5 (W4 |[W3 [W2 |W] word
. K2 [K1 [J6 §J5 [44 {33 [a2 |91 | word
WisMsBe2’ BIT 150 —"
: Unused Bits:
Hs.LsB-p 21 [] 22 1] 29 ] 30' 37 ? 38 ’
45, 46, 53, 54, 61, 62,
TERDATS DATA TYPE: TERDATS DATA: 69, 70, 77, 78, 85, 86,
Kl K2 DATA J1=MSB 93, 94, 101, 102, 109,
0 © NO DATA ) 110, 117, 118, 125, 126
0 1 DMDM .
1 0 SSP DATA . .
1 1 UNUSED a J6=LSB
FIGURE 28: RTD SUB-SYNC FRAME
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4.1.3.5.4 SCANNER DIRECTION

The last two hits of word 16 identify the direction of
the actual wovement of the scanner with respect to the spacecraft 7
axis. Note that the data received at the interface is in the actual
scanner direction. DBoth bits are identical and are encoded as follom:

ZERO = actual scanner rotation from the +2 axis
towards the =7 axis

ONE = actual scanner rotation from the =2 axis
tovards the +Z axis -

4.1.3.6 WOW/FLUTTER INFORMATION

Word 17 of the RO frame cqgntains an 8 bit sc~called
"I/FIUTTFR® (W/F) code. The W/F cnde supplies the information
required to re-time the occurrence of data sanples to conform with
actual scannor oscillatnry motion. The RID W/P Frequency is a name
inal rate of 6023.53 llz. When a W/F transition occurs in the oLs,
the bit (1-150) of the RID framw beinq transmittnd is stored. Durina
tic noxt frame a hinary nurber corresponding to that bit is trans-
mittad in the W/F slot of that fram. During any frame where no
W/P transition has mccurred, the next frame transmitted shall contain
the no-transition code of 11110000 (with 1 in the MSB position).
The delay from the time when a W/F transition should ocour, referenced
to tha scanner, to whean the OIS formats the transition in the frame
format is 4=5 microseconds,

LS

4,1.3.7 TEROATS INFORMATION
mﬁllﬂn!&n@fmcmuimanﬂbit'mmms

(Tertiary NData Stream) word. Nits K1 and K2 identify the tyre of
thita containel in J1 = J6 as follows:

59
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4.1.3.7.1 OIRECT MOCE DATA MESSAGE (IMM)

J Data
J1 = M5B 1st bit in from the uplinked MM
J6 = LSB Last bit in from the wplinksd DMOM

mmn!dauisun:hda¢5bitmmsham
in Pigure 29,

4.1.3.7.2 RID SPECIAL DATA MESSAGE

% Change B
: 60 15 Jan 77



A=Y Sl

BIT (OO CRARAC.TR 2IT ONE CHARNCTER
000000 0 1 130006 32 ]
000001 1l A 100001 3 !
000010 2 pr 100012 34 o
oouvoll 3 c loo011 33 3
030100 4 D 100100 36 $
000101 S = 170101 37 L ]
000120 6 F 130110 338 &
25011l — 7 G 5011 kp) ' (apcs,)
031000 d ot 131001 40 (
001031 9 I 10in0l 41 )
001010 10 J 101010 42 L
001011 11 n 121611 43 +
001190 12 L 161130 44 » (ccrma)
0o11n b B it 1n1101 45 -
001110 14 S 171110 46 .
00111l .15 o 11 47 /
010000 16 4 110000 43 0
010001 ., 17 Q 110001 49 1
010010 13 R 110010 50 2
010011 19 & 0011 51 3
019170 s T 110100 52 4
010101 21 C 110101 83 5
010110 22 v 110110 54 6
01Nl 23 7 o011 55 7
012000 24 X 111000 5G 8
011001 25 b4 111001 57 S
011010 26 4 121010 38 3
211011 27 [ 113011 59 :
011100 23 \ 111200 60 <
011101 29 ] 1101 61 =
011110 ) T 111230 02 .
01111l 31 - 111111 63 ?
Note: The left most bit in the bit code is the MSB, which is
Jl if KX2 = 0],
= 29t SIR UWT AS(TIT AONE
Change B

61 15 Jan 77
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4.1.3.17.3 PECIAL DATA

A group of special data words comprises a snecial data
message (see Figure 30). A typica) message as received consists of
@ sync code followed by the time code followed by the data format
section followed by the data. The data s formatted in contiguous
blocks of sensor data. Note that the first bit after the format
section (the right most bit of Figure 30) is complemented and every
sesond bit will De complemented until the beginning of the next block.
Each block could contain data from a separate special sensor.
Note that the RTD special data will contatin the special data in the OLS
LS data 1ine format followed by the special) data in the TS dats line
format to the Vimits of the RTD overscan frames. The SSP dats message
is reconstructed by storing as receives the J1 to J6 bits of each sSSP
identified TERDATS word. The message is interrogated in the same
direction as received for the Sync Code, Time Code, Format Section,
and SSP data. The first SSP data bit following the Format Section
i3 the LS8 of the first word of the first sensor identified in the
Format Section. The bits following the SSP data bits of the recon-
structed SSP message are filler bits. The Time Code will change for
edch new interrogation cycle and the value will differ by 1 ¢+ 0.005
seconds between adjacent SSP records. The format section wil) refer

to all formatted SSP data (up to 5292 bits per second of which 288 bits
are used for overhead). i

s/0702M 62

—— r— m—



= MSE =
1 Sec

‘IRST °
ENSOR
EFERENCED

TIME SCALE AT INTERFACE

[S-YD-8218

5 NOV 1980
vjo v o [y fr vy fefo fe (vio {11 [ T
T [0 [V [0 (T (V[T (o]0 o 7 1o T T 1 .
15T Ty T o o0 0 [T o T T YNC CODE
1 ) T [V |1 0 10 [T [0 T
3 BIT19[720 22 123 124 (T35 1
TIME CODE
U0 |0 [+] T2 |15 | }'
4 | & |F/ [F8 IF 0 \
DESIGNATION FOR
LOCATION OF SENSOR
PARITY BIT DATA (F12)
NOT USED IN 0 = IN LS LINE
PROCESSING 1 = IN TS LINE
/ F2 F11 F12 F13 F16 TogeE
”  FORMAT WORDS
# of 36 8IT WORDS PER tse|  [SENSOR I.D.
SENSOR LS/ :
P LS8 [T5 Ls8|
"FORMAT KEY*
FI. fF2 | F3 | Fa {FS{F6 | F7 | FB | F9 | F10l F1I| F12| F13| Fra| F15 F1d ) st BIT oLs
_&RECEIVED
DIB| 0| B|o|T| of{T|o[T|o|T|olT| o] Trruonist 001
SEVSOR
NOTE THAT EVERY OTHER SSP A
DATA BIT IS COMPLEMENTED LS8 OF FIRST .~
WORD OF FIRST
SENSOR
e spacmLFgggsgg
Son DATA REFERENCED
MSB OF LAST WORD Y FORMAT WORDS
/ OF LAST SENSOR oo
o [0|o|D|o|D|o]F|0]lT|013l0]lTl0lT LSB OF 1ST
FILLER WORD
o jrjofrfofajofrfol ol o[ 1 [o]o R
) BITS NOT REF-
o frfofrtoalafela]el o]0l 1]aol ERENCED BY
SENSOR FORMAT
o violvfolslofrf{olriololol1!ao WORDS

Note that every other bit complemented

LAST BIT RECEIVED AT INTERFACE

FIGURE 30: SSP MESSAGE FORMAT

63

]



i1s-yp-821

4,1.3.7.4 TIME COOE

Each special data messace includes a time code which
references that special data message to the count of the elaxpsed
time counter time coincident with the read clock of the first
sensar interrogated for data (see Figure 3N). The MSS of the time
code is hit Tl.

(1} Naether of bits of time code = 27
(2) _Value of LSB of time code (T27) = 2710 seconds
4.1.3.7.5 [FORQT SECTION

Since there are W to 12 special sensors, each of
which could have a different block length, a special word in
the special cata message is used to identify the sensor and the
nunber of 36 bit words in each block of data.

The format section provides the nurber of 36 bit words

r sensor inciuded in the SSP message. The OLS will interrogate
each SS? for an intecral nuber of 36 bit wards., The actial dasa
bit comt of a SSP will not be known from anly kowing the format
sectlisn, s5ince the sensor's data ==y rot be divisiblis by 35, IF
a SSP nas properly indicated to the CL3S that it is "of'™ or has
"invalll cdz:2", the QLS will insert 2 unilgue code replazing the
SSP's data. Tnat speclal code Iis a cne followed by 36 zercs.
Note that the special code will be z2omplemenzed as 887 davz ig
. complenented. The format sectisn will not be modified and the
cocrrect nurzer of 36 bit words will be included in the 387
message. b
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