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1.0 INTRODUCTION

1.1 SCOPE

This Flight Segment to RAC Interface Control Document (FRICD) establishes the
software related interface control definitions to be used in support of the Wind
Imaging Interferometer (WINDII) Instrument interface between the WINDII Flight
Segment's Instrument Control and Data Handling (ICDH) computer; and the WINDII
Ground Segment's Remote Analysis Computer (RAC).

I.2 PURPOSE

This Interface Control Document (ICD) between the WINDII Flight Segment and the
Remote Analysis Computer (RAC) has lwo main purposes:

To describe the communication link between the Flight Segment and the
RAC.
To identify the types of data interchanged between the Flight Segment
and the RAC, and specify the formats of these data.

1

2

1- 1



2.0 RELEVANT DOCUMENTS

Two classes of documents form pan of the system requirements document:

. Applicable documents

. Reference documents

2.I APPLICABLE DOCUMENTS

The following forru part of this document, to the extent defined by the paragraph

that calls up the document-

The issue of an applicable document shall be the latest revision.

In the event of a conflict between this document and an applicable document, the
order of precedence shall be the WAR documents, specifically, WAR 1.1.

Where no restrictions on applicability are stated in this document it is to be taken
that all requirements in the Applicable Documents are to be met.

Document Title Issue
No.

47277594 WINDII Command & Telemetry
Comp endium ( CATC)

wAR-1.1 Instrument Operations Requirements

007-AIT-200IS-001 WINDII Instrument Specification

430- 1601-002 Ceneral Instrument Interface
Specification (GIIS)

wAR-1.0 Mission Description Document

wAR-2.0 System Performance Requirements

System Interface Control Document

2.2 REFERENCEDOCI]MENTS

The following documents are for reference only; they contain information peninent
to the understanding of the WINDII and UARS systems:

Document
No.

Title Issue Issuer

Final
23106187

Rev. 3

(0s 10 s l87 )

Rev. C
( l0/89)

Rev D
(o 3/8e )

Issue 2
(04t01t8s)

Rev.3
(0s 187 )

Issue 3
(ostost87)

Issuer

UARS

AIT

UARS

I.IRCC

NRCC

wAR-2.1

2-1

NRCC

I

NRCC
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3.0 UARS GROUND SYSTEM

3.1 Command System Proc es s in g

The WINDII Instrument, when in orbit, will be commanded by the YORK University
Remote Analysis Computer (RAC) through the NASA/UARS Ground System via a

circuitous route (see Figure 3. I ). After a Mission Planning Group, Command
Management System (CMS) and YORK RAC iterative process on the general
instrument tasking, WINDII Commands are se nt from the YORK RAC to the CMS, from
where they are relayed to the NASAruARS Payload Operations Control Center (POCC).
After some NASA checks, the WINDII commands are relayed to the UARS spacecraft
via the NASA Communications (NASCOM) Network, utilizing the Deep Space Network
(DSN) or the Tracking Data Relay Satellite System (TDRSS). The spacecraft in turn
relays the commands to the WINDII Instrument.

In addition, cenain WINDII orbital event commands originate directly within the
POCC (and are uplinked to the UARS spacecraft for timed relay to WINDII) or originate
within the UARS spacecraft on board computer (OBC).

3.2 Tel emetry System Processing

WINDII Instrument telemelry is stored and relayed by the UARS spacecraft to the
NASCOM network (via DSN or TDRSS). The telemetry data is sent to the POCC or the

Data Capture Facility (DCF). The POCC strips out Engineering telemetry and displays
the data for NASA POCC operators, and/or remotes the display to a remote CRT at the

YORK RAC (when connected to the POCC).

The DCF, after some processing in tum, forwards fie telemetry data on to th9 Central
Data Handling Facility (CDIID. The WINDII RAC can access WINDII telemetry that is
present in the CDHF via the UARS DECnet.

3- l
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4

This section describes WINDII
of Instrument operation.

4.1 CALIBRATION COMPONENT TURN-ON SEQUENCES

The activation of the Broadband Source (BBS) and Laser are as described below

4,1.1. BBS TURN.ON SEQUENCE

Ths turn-on sequence for the BBS source shall be as follows:

a ) toggle BBSiBBE relay to alternate state
b ) select BBS source on
c) wait I second

d) tum on CAL 28V
e ) wait for source wannup time as indicated

Table (para. 6.4.12)
in Cal. Source Warmup Data

4.1.2 LASER TURN.ON SEQUENCE

The turn-on sequence for the Laser shall be as follows:

tum on Laser + 28V
wait for 1 minute
turn on Laser +/- 15V
wait for source warmup time as indicated in Cal. Source Warmup Data

Tabte (para. 6.4.12)
toggle Laser Retune high for I second and then set it low
wait 2 seconds for Laser to stabilize

O SOFTWARE SYSTEM

Flight Software aspects particular to the understanding

a)
b)
c)
d)

e)
f)

4-l

The Emission Line Sources (ELS) are activated/deactivated by the Broadband
Electronics (BBE) through a straight-forward ON/OFF command issued by the
Instrument Control and Data Handling (ICDH) computer.
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5.0 SCIENCE TELEMETRY

5.1 INTRODUCTION

WINDII science telemetry consists of the following types of packers:

Measurement Header Packet
Calibration Image Header Packet
Measurement Image Header Packet
Calibration Header Packet
Image Data Packet
Memory Dump Packet

All are of a fixed length except for the Image Data Packet (which follows Image
Header Packets) and the Memory Dump Packet (which is at the start of a SMAF).

Operation of the WINDII insrrument is monitored via 8 telemetry channels: 3 active
analog, 3 passive analog, 1 bilevel digital, and I serial digital. The WINDII science

serial digital telemetry data are sent to the RIU via channel 8 and appear in the UARS
32 kbps science telemetry data stream; 8 bytes out of this 128 byte Science Minor
Frame (SMIF) are devoted to the flight instnrment and provide data for WINDIL Each
SMIF contains 128 8-bit bytes and appears in the telemetry str€am at a rate of 32
msframe, Each Science Major Frame (SMAF) appears every 1.024 seconds and is
composed of 32 SMIFs. The UARS SMIF format is illustrated in Figure 5. 1.1

The science data are listed according to the packet in which they appear in Sections
5.2.1 through 5.2.7 of this document. The notation used throughout the document
utilizes "N" an integer, as the input range (binary input) and "n" as the output range
(decoded output).

For serial digital telemetry, command and time-code signals that represent
quantitative values, the most significant bit (MSB) shall be the first bit shifted across

the instrument/spacecraft interface; as specified in the GIIS, para 3.8. For
documentation purposes, the first bit of all serial digital data shall be labeled bit "0"
(i.e. an S-bit word shall consist of bits "0" to "7"), with bit 0 being the most significant
bit. (This is opposite to standard data processing usage).

5-1
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Figure 5,1.1: UARS Science Minor Frame Format (SMIF)
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5.2 SCIENCE TELEMETRY PACKETS

5.2.I MEASUREMENT HEADER PACKET

The Measurement Header Packet contains sufficient information for the ground
processing to correctly identify the measurement and its parameters. The packet
consists of 24 8-bit words which begin at the start of a SMAF. Measurement Header
Packet functions are listed and decoded in Sections 5.2.1.1 and 5.2.1.2.

5-3
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5.2.t.1

+ Note:

Measurement Header Packet Format Table

through 5.2.6.2) bit 0 is the(5.2.1.1

0

1

1

3

4

5

6

7

0

1

2

3

4

5

6
,I

0

1
.,

3

4

5

6
't

0

I

3

4

5

6

7

0

I
1

3

4

2

3

For all Science Telemetry Header Packets

most significant bit (msb).

LABELBYTE BM PARAMETER

0 Sertinel

Meas. ID

4 Orbit Number

Orb. Sequence

SNTNLO

SNTNLT

SII'TNL2

SNTNL3

SNTNL4

SNTNL5

slITNL6
SNTNLT

SNTNL8

SNTNL9

SNTNLIO

SNTNLI l
SNTNLI2
SNTNLl3

SNTNLl4
SNTNLI5
SNTNLl6

SNTNLlT

SNTNLI8

SNTNLI9

SNTNL2O

SNTNL2I

SNTNL22

SNTNL23

INPUT
(N)

(0- r 4)

0=1, l--ll

OUTPUT

(n)

REF

PARA.VALUE

always=1
alu,ays=0

al1{ays=l

al,rays=0
always= I
always=l
al,rays=1
always=1

always=1

always=1

always=1

always=1
always=0
always=0

always=0

always=0
always=1
always= 1

always= 1

always--1

always=0

.lways=0
always=0

always=0

always=1
always=1

always=0

always=0

always= 1

always= 1

always=0

always=0

5.2.t.2.1

5.2.1.2.2

5 .2.1 .2.3

IDO

IDI
tD2
ID3
ID4

ID5
ID6

ID7

ORBT0

ORBTI

ORBT2

ORBT3

ORBTSEQ 5.2.1 .2.4

6.4.1

6.4.7 .1

5-4

I

n=N
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6

1

0

I
)
3

4

5

6

7

0

I
,,

3

4

5

6

7

0

I

3

4

5

6
,l

5

6

1

LABEL

FWDREV

Measurement Header Packet (cont'd)

BYTE BIT PARAMETER

5 Fwd8ev

Not Assigned

Nor AssigDed

Cycle

Not Assigned

Not Assigned

No! Assigned

Cycle Repeat No

Filter Group

Nor Assigned

No! Assigned

Not Assigned

CYCLO

CYCLI

e{92
cYct3
cjrcJA

CYCLRPM

CYCLRPTI

CYCLRPI2

CYC]-RPT}

CYO-RPT4

CYCLRPT5

CYCLRPTb

CYCLRPTT

FLTRGPO

FI-TRGP1

FLTRGP2

FLTRGP3

FLTRGP4

I}.IPUT

(N)
OUTPUT

{n}

REF

PARAVALUE

alway s=0

always=0

always=0

always=0

always=0

always=0

always=0
always=0

0=Forward, 1=Reverse

(this represents spacecraft

orientation about the z-axis)

(0-23)

=A-Z
(excl. I, O)

n=N

(0-255) n=N

(0-31) n=N

5 -2.),.2.5

5.2.1.2.6

5.2.1 .2.'t

5-5
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STRTTMO

STRTTMl
STRTTM2

STRTTIIB

STRTIM4

STRTTM5

STRTTM6

STRTTMT

S'IRTTMS

STRTTMg

STRTTMlO

STRTTM1 l
STRTTMl2

STRTTMI3

STRTTMI4

STRTTMI5

MSRFLTRO

MSRFI-TRI

MSRFLTR2

oBscAm
OBSCATI

SOBSIDO

SOBSIDI

SOBSID2

lMGNBRO

I}vlGNBRl

HBINI

HBIN2

HBIN3

HBIN4

5.2.1.2.9

Measurement Header Packet (cont'd)

BYIE BIT PARAMETER
INPUT
(N)

(0-65535)

(0-7)
where 0=8

(0-3)

(0-7)

(0-3)

(0-31)

(0-l)

(0-31)

REF

PARA.LABEL

NBRRPM

VALUE

always=0

.lways=0
always=0

OUTPUT
(n]

(0-8388.481
n=0-128N

uni!s=seconds

(l-8)

n=N

8

9

10

11

t2

0

1

2

3

4

5

6

7

0

1

2

3

4

5

6

't

0

1

2

3

4

5

6

7

0

1

2

3

4

5

6

7

0

1
.,

3

4

5

6

7

Start Time

Meas. Filter

Obs. Category

Special Obs. ID

No, of Images

No. of Rep@ts

Not Assigred

Not Assigned

Vert. Bin Dim.

5.2. I .2. l0
6.4. I

n=N+l {1-8} 5.2.t .2.t 1

6.4.1

n=N (0-2) 5.2.1.2.12

n=3 not assigned

n=N+1

(1-32)

units=pixels

5.2.r.2.13

5.2 _7.2. t 4

a=N+1

(1-32)

unirs=pixels

5.2.t.2-t5VBINO

VBINl
VBIN2

VBIN3

VBtN4

5-6

Not Assigned

Holz. Bin Dirn. HBINo

n=N
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Measurement

BYTE BIT

13

t4

15

16

t'7

18

Header Packet (cont'd)

PARAMETER

Win. Vert. HL

Win. Vert. Offset

Win. Horz. Width

Win. Horz. Offset

Window Sep'n

LABEL VALUE
INPUT
(N)

(0-255)
where 0=256

(0-2s5)

(l - 160)

(0- 159)

(0-254)
where 0=1

window/IOV

l=Qpsn,0=Closed

l=Open,0=Closed

OUTPUT

{n}

n=N

{l-2ss}
units=birls

5.2.1.2.16

5.2.1.2.r8

5.2.1.2.19

5.2.r.2.70

0

I
2

3

4

5

6

1

0

I
2

3

4

5

6

7

0

I
2

3

4

5

6

7

0

1

2

3

4

5

6

7

0

I
2

3

4

5

6

't

0

VOFFSETO

VOFFSET I
VOFFSET2

voFFsEr3
voFFsEr4
VOFFSET5

VOFFSET6

VOFFSETT

HICHO

HICHI

HIGH2

HICH3

HICH4

HIGH5

HICH5

HICHT

WIDEO

WIDEl
WIDE2

WIDE3

WIDE4

WIDE5

WIDE6

WIDET

n=N

units=bins

HOFFSgTO

HOFFSE-T1

HOFFSET2

HOFFSET3

HOFFSE-T4

HOFFSEI5

HOFFSET6

HOFFSETT

SEPARATO

SEPARATl
SEPARAT2

SEPARAT3

SEPARAT4

SEPARAT5

SEPARAT6

SEPARATT

n=N

uIits=pixels

n=N

uoits=pixels

Apert- 1

AWn. 2

Status

Sta!us APR2STAT

5-7

REF

PARA.

A?RlSTAT

n=N

Io-25s]
units=bins
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Measurement

BYTE BIT

19

20

2l

22

Header Packet (cont'd)

PARAMETER

Filter Wheel

Position

Not Assigned

Exposure Time

Oblateness FOVI

Oblateness FOV2

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

l=Correct,0=Unknown

(0-4095)

INPUT
(N)

(0-255)

same as Byte 20

OUTPUT

{n}

n=0.12 8 N

(0-524.16)
units=
seconds

n=2.5N 5.2.1.2.22

[0-637.5]
units=km.

LABEL

FWSTAT

EXPTIMO

EXPTIMl
EXPTIM2

EXPTIM3

EXPTIM4

EXPTIM5

EXPTIM6

EXPTItvfI

EXPTIM8

EXPTIM9

EXPTIMlO

EXPTIM1 I

FOV10BL0
FOVIOBLI
FOVIOBL2

FOVIOBL3
FOVIOBL4
FOVIOBL5

FOVIOBL6
FOVl0BL7

REF

PARA.VALUE

alwavs=0

ahvays=0

always=0
always=0
always=0

always=0

always=0

always=0

3

4

5

6

7

0

I
2

3

4

5

6

7

0

I
2

3

4

5

6

7

0

I
2

3

4

5

6
,|

0

I

3

4

5

6

5.2.1.2.21
5.4.3

6.4.3. I

FOV20BL0

FOV20BL1

FOV20BL2

FOV20BL3
FOV20BL4
FOV20BL5
FOV20BL6

FOV20BL7

5-8



Measurement Header Packet (cont'd)

BYTE BIT PARAMETER VALUE (N)LABEL
INPUT

(0-s11)

OUTPUT

[n]

n=0.128 N

{0-65.408l
units=seconds

REF

PARA.

5.2.1.2.2323 0

1

3

4

5

6

7

EMAF Timetag EMAFTTO

EMAFTTI

EMAFTT2

EMAF'I'T3

EMAFTT4

EMAFTT5

EMAFTT6
F-MAFTTT

EMAFTT8

5-9
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5.2.1.2 Measurement Header Packet Format Summary

5.2.1.2.1 Sentinel

SNTNL word is comprised of bits SNTNL0 through SNTNL23 of Bytes 0, 1 and 2 of the
Measurement Header Packet.
Equivalence: Byte 0 = AF hex always

Byte 1 = F0 hex always
Byte 2 = F0 hex always

5.2.1.2.2 Measurement ID

ID word is comprised of IDO through ID7 bits of Byte 3 of the Measurement Header
Packet.
Equivalence: Byte 3 = CC hex always

5.2.1.2.3 Orbit Number

ORBT number is comprised of bits ORBTO through ORBT3 of Byte 4 of the Measurement
Header Packet. This represents the orbit number minus one where the orbit number
is a unique integer describing the specific orbit.

Equivalence: ORBT=n=N where N(0-14)

5.2.1.2.4 Orbital Seouence

ORBTSEQ number is comprised of bit 4 of Byte 4 of the Measurement Header Packet.
Orbital Sequences "I" and "II" identify two pre-defined sequences (refer to Orbital
Sequence Data Table, paras. 6.4.7 and 6.4.7.1).

5.2.1.2.5 Cycle

CYCL number is comprised of bits CYCL0 through CYCL4 of Byte 5 of the Measurement
Header Packet. The cycle numbers are represented alphabetically as A through Z
omitting the letters I and O.

Equivalence: CYCL=n=N where N(0-23)=A-Z (I and O not used)

5.2.1.2.6 Cycle Repeat Number

CYCLRPT word is comprised of bits CYCLRPT0 through CYCLRPTT of Byte 6 of the

Measurement Header Packet.
Equivalence: CYCLRPT=n=N where N(0-255)

5.2.1.2.7 Filter Group

FLTRGP number is comprised of bits FLTRGPO through FLTRGP4 of Byte 7 of the
Measurement Header Packet.
Equivalence: FLTRGP=n= N, output range {0-31)

5- 10
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5.2.1.2.8 Start Time

STRTTM word is comprised of STRTTMO thrcugh STRTTM15 bits of Bytes 8 and 9 of the
Measurement Header Packer.
Equivalence: STRTTM=n=0.128N

units=seconds

This represents the time that the START command of the first image is sent to the
camera relative to the orbit time which is reset by UARS (ftrough the EQXNADIR
command) upon any spacecraft south to nonh equatorial crossing.

5.2.1 .2.9 Measurement Filter

MSRFLTR number is comprised of bits MSRFLTRO tlrough MSRFLTR2 of Byte 10 of the
Measurement Header Packet.
Equivalence: MSRFLTR=n=N where N(0-7), and N=0 corresponds to

filter #8; output range {1-8J
See Table 5.2.1.2.9 for decode

N

t

)ba

8

I
)
3

4

5

6

7

0

1

3

4

5

6

7

Blank
Background

o(1s)
o(1D)
oII(2D)/oH Pr(2)

OH/Background
OH P1(3)

Oz

552.50
557 .7 3

630.03
733.0t732.0173r.63
730.01715.0
734.09
7 63 .22

Table 5.2.1.2.9: Decode for Measurement Filter

5.2.1.2.10 Observation Cate go ry

OBSCAT number is comprised of bits OBSCATO to OBSCAT1 of Byte 10 of the

Measurement Header Packet.
Equivalence: OBSCAT=n=N where O=Local

l=SPecial
2=Global
3=Global and Special

output range (0-3l

This repr€sents a value uploaded as pan of the Filter Group Data Table (para 6.4.1). It
is also totally transparent to the instrument.

5-11

Filter Emission

No. Litre
Wavelength in Air
(nm at 15 deg. C, 760 mm)

(Specified IAW Instrument Spec.; Table 3.2.1)

,i
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5.2.1.2.11 Soecial Observation ID

SOBSID number is comprised of bits SOBSID0 through SOBSID2 of Byte 10 of the
Measurement Header Packet.
Equivalence: SOBSID=n=N+I,outputrange[1-8]

This represents a value uploaded as part of the Filter Group Data Table (para 6.4.1).

The Special Observation ID directs the Science Data Processing Producrion Software
(SDPPS) processing path to be takon for special observation categories yet to be defined.
It is also totally transparent to the instrument.

5.2.1.2.12 Number of Images

NBRIMG number is comprised of bits NBRIMGO and NBRIMGI of Byte 1l of the

Measurement Header Packet.
Equivalence: NBRIMG=n=N, output range {0-2} where:

n= 0=1 im age/measu rement
l=4 images/measurement
2=8 i m age s/me asu rem en t
3=Not Assigned

5.2.1.2.13 Horizontal Bin Dimension

HBIN number is comprised of bits HBINO through HBIN4 of Byte 11 of the
Measurement Header Packet.
Equivalence: HBIN=n=N+1, output range 11-32\

uails=pixels

5.2.1 .2.14 Number of Repeats

NBRRPT number is comprised of bit NBRRPT0 of Byte 12 of the Measurement Header
Pac ket -

Equivalence: NBRRPT=n=N where N(0-1)
units=number of repeats

5.2.1.2.15 Vertical Bin Dimension

VBIN number is comprised of bits VBINO through VBIN4 of Byte 12 of the
Measurement Header Packet.
Equivalence: VBIN=n=N+1, output range {1-32}

ualls=pixels

HIGH word is comprised of bits HIGH0 through HIGHT of Byte 13 of the Measurement
Header Packet.
Equivalence: HIGH=n=N, N(1-255, G=256)

units=bins

The values of n=1-255 are represented verbatim, but the value of n=256 is represented

as N=0,

5-12

5.2.1..2.16 Window Vertical Height
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5.2.1.2.17 Window Vertical Offset

VOFFSET word is comprised of bits VOFFSET0 through VOFFSETT of Byre 14 of the
Measurement Header Packet.
Equivalence: VOFFSET=n=N where N(0-255)

units=bins

5.2.I.2.18 Window Horizonral Width

WIDE word is comprised of bits WIDE0 through WIDET of Byre 15 of rhe Measurement
Header Packet.
Equivalence: WIDE=n=N where N(1-160)

units=bins

5.2.1.2.19 Window Horizontal Offset

HOFFSET word is comprised of bits HOFFSEfl through HOFFSETT of Byte 16 of the
Measurement Header Packet.
Equivalence: HOFFSET=n=N where N(0-159)

units=pixels

5.2.1.2.20 Window S en a rati on

SEPARAT word is comprised of bits SEPARAT0 through SEPARATT of Byte 17 of rhe

Measuremeltt Header Packet.
Equivalence: SEPARAT=n=N where N(0-254, where 0 also

represents 1 window/FOV)
u11i15=pixels

5.2.1 .2.21 Exposure Time

EXPTIM number is comprised of bits EXPTIM0 through E)(PTIMI 1 of Bytes 18 and 19 of
the Measurement Header Packet.
Equivalence: E)(PTIM=n=0.128N; N(0-4095), output [0-524.16]

n (un i ts )= sec o nds

This exposure time value represents the commanded duration of the image exposure
and the exposure times are illustrated in the Exposure Data Table (paras. 6.4.3 and

6.4.3.1).

5.2.1.2.22 Oblateness - FOVI. FOV2

FOV1OBL word is comprised of bits FOVIOBL0 through FOVIOBLT of Byte 20 of the
Measurement Header Packet.

FOV2OBL word is comprised of bia FOV2OBL0 through FOV2OBLT of Byte 2l of the
Measurement Header Packet

Equivalence: FOVIOBL] = n=2.5N, N(0-255), output range {0-637.5}
FOV2OBLI
n(units)=kilometres

5- 13
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5.2.1.2.23 EMAFTimetag

EMAF|T number is comprised of bits EMAFTT0 through EMAFTI8 of Bytes 22 al.d 23 of
the Measurement Header Packet.
E qu i v al enc e: 51r1.,ry1-1=s=Q.128N

input N(0-511); ourpur [0-65.408 ]
n (uni ts )= sec ond s

This represents the time, relative to the receipt of the last EMAF synchronization
signal, at which the START command was sent to initiate the first image.

5-14



CALIBRATION IMAGE HEADER PACKET

The Calibration Image Header Packet consists of sixteen 8-bit words which precede
each Calibration Image Data Packet. It contains sufficient information to identify the
image. The packet begins at the start of a SMIF. Image data immediately follows the
Header Packet, staning with the next SMIF. Calibration Image Header Packet
functions are listed and decoded in Sections 5.2.2.1 nd 5.2.2.2.

5-15
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5.2.2.t

I

BYTE BTT PARAMETER

Sentinel

1

Image ID

Not Assigred

Not Assig[ed

Calibration Image Header Packet Format Table

LABEL VALUE (N)
INPUT OUTPUT

(nl

n=N+1

{ l-40l

PARA.

0

I
,
1

4

5

6

7

0

I

3

4

5

6

7

0

I
2

3

4

5

6

1

0

1
,,

3

4

5

6

7

0

1

,,

3

4

5

6

7

0

3

SNTNLO

SMNLI
SNTNI2

SNTNL3

SNTNL4

SNTNL5

SNTNI-6

SNTNLT

SNTNL8

SNTNL9

SNTNLIO

SNTNL 11

SNTNLI2

SNTNLI3

SNTNLI4

SNTNLI5

SNTNLl6
SNTNLlT
SNTNLI8
SNTNLI9

SNTNL2O

SNTNL2l

SNTNL22

SNTNL23

always= I
always=0

alway s= I
always=0

always= I
alw.ys=l
always=l
always=l
always=l
always=l
always=l
alwsys=l
always=0

always=0

always=0

always=0

always=l
slways=l
always=l
always=l
always=0

always=0

always=0

always=0

5.2.2.2.1

5 .2.2.2.3IMCNBRO

IMCNBRl

MGNBR2

IMGNBR3

IMGNBR4

IMCNBR5

always=0

always=l
always=0
alw.ys=l
always=0

always=l
always=0

always=l

always=0

always=0

Image Number

5-16

(0-39)

tD0

ID1

tD2
ID3

ID4

ID5
ID6

tD7
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Calibration Image Header Packet (cont'd)

BYTE BTT PARAMETER LABEL
INPUT
(N)

MIRPOS is

a 12-bit

signed twos-

comPlement

value

(0-511)

(0-255)

OUTPUT

In]

REFER

PARA.VALUE

(0-409 s)

always=0

always=0

always=0

5

6

0

I
2

3

4

5

6

1

0

I
2

4

5

6

1

0

I
2

3

4

5

6

7

0

I
.,

3

4

5

6

7

0

1

3

4

5

6

7

't

8

9

Mirror Pos'n

Not Assigned

Not Assigned

Not Assigned

EMAF Timeug

Calib. Source Output

CCD Temperature

MIRPOSO

MIRPOSl

MIRPO52

MIRPO53

MIRPO54

MIRPOS5

MIRPO56

MIRPOST

MIRPO58

MIRPO59

MIRPOSIO

MIRPOSI l

EMAFTTO

EMAFTTI
EMAFTT2

EMAFTT3

EMAFTI4
EMAFTTs

EMAFTT6

EMAFTTT

EMAFTT8

n=N 5.2.2.2.4

{-2048 to +2047 |

n=0.12 8 N

(0 -65.408 ]

units=
sec onds

5 .2.2.2.5

5.2.2.2.6csRcoum
csRcourl
csRcour2
CSRCOUT:}

CSRCOUT4

csRcouT5
csRcour6
csRcouTT

CCDTMPO

CCDTMPl

CCDTMP2

CCDTMP3

CCDTMP4

CCDTMP5

CCDTMP6

CCDTMP?

Sourcel-4ELS
Source 5 - BBS

Source 6 - Laser

See App.UI
for decode &

output laog(

5-17
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t1

t2

13

l4

Calibration Image Header Packet (cont'd)

BYTE BIT PARAMETER LABEL

10

INPUT
(N)

OUTPUT

[n]

REFER.

PARA.

!

I

0

I
2

3

4

5

6

7

0

I
2

3

4

5

6

7

0

I

3

4

5

6

7

0

I
2

3

5

6

7

0

1

2

5

4

5

6

7

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not
Not
Not
Not
Not
Not
Not
Not

Assigned

Assigned

Assigned

Assigned

Assigned

Assigned

Assigned

Assigned

Not
Not
Not
Not
Not
Not
Not
Not

Assigned

Assigned

Assigned

Assigned

Assigned

Assigned

Assigned

Assigned

ot Assigned

ot Assigned

ot Assigned

ot Assigned

ot Assigned

ot Assigned

ot Assigned

ot Assigned

Not
Not
Not
Not
Not
Not
Not
Not

Assigned

Assigned

Assigaed

Assigned

Assigned

Assigned
Assigned

Assigned

always=0
always=0
always=0
always=0
always=0
always=0
always=0
always=0

always=0
always=0
always=0
always=0
always=0
always=0
always=0
always=0

VALUE

always=0
always=0
always=0
always=0
always=0
always=0
always=0
always=0

N
N
N
N
N
N
N

N

al w ays=0

al ways=0
always=0
always=0
always=0
always=0
always=0
al ways=0

always=0
al ways=0
always=0
al ways=0

always=0
always=0
always=0
al w ays=0

5-18
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Calibration Image Header Packet (cont'd)

BYTE BIT PARAMETER

INPUT
(N)

OUT?I]T

In]

REFER.

PARA.

15 0

1

1

3

4

5

6

7

Not Assigtred

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigtred

LABEL VALUE

always=0
always=0

always=0

always=0
always=0

always=0

always=0
always=0

5-19
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5.2.2.2

5.2.2.2.1

Calibration Image Ileader Packet Format Summary

Sentinel

SNTNL number is comprised of bits SNTNL0 through SNTNL23 of Bytes 0, 1 and 2 of the

Calibration Image Header Packet.
Equivalence: Byte 0 = AF hex always

Byte 1 = F0 hex always
Byte 2 = F0 hex always

5.2.2.2.2 Imase ID

5.2.2.2.3 Imase Numbe r

IMGNBR number is comprised of bits IMGNBR0 through IMGNBRS of Byte 4 of the

Calibration Image Header Packet.
Equivalence: IMGNBR=n=N+1, where N(0-39); output [-40]

Image Number represents a sequential number associated with each image.

5.2.2.2.4 Mirror Po siti on

MIRPOS number is comprised of bits MIRPOS0 through MIRPOSI I of Bytes 5 and 6 of
the Calibration Image Header Packet. Mirror Position is specified as a signed twos-
complement 12-bit number.
Equivalence: MIRPOS=n=N, where N(0-4095),

output range {-2048 rc +2047 |

The units represent incremental units of the MI mirror displacement from mirror
position in units of step size. Step size is nominally 0.215 nanometers.

The extremes represent the ends of the mirror's lrayel.

5.2.2.2.5 EMAF Timetas

EMAFTT number is comprised of bits EMAFTTO through EMAF|T8 of Bytes 6 and 7 of
the Calibration Image Header Packet.
Equivalence: EMAFTT=n=0.128N

input N(0-511), output {0-65.408 }
n (un i ts )= sec o n d s

This represents the time, relative to the receipt of the last EMAF synchronization
signal, at which the START command was sent to initiate each image.

5-20

ID word is comprised of bits IDO through ID7 of Byte 3 of the Calibration Image Header
Packet,
Equivalence: Byte 3 = 55 hex always



5.2.2.2.6 Calibration Source Outnut

CSRCOUT word is comprised of bits CSRCOUTO through CSRCOUTT of Byte 8 of the

Calibration Image Header Packet.
Equivalence: n(units)= 40 nwatts/count for Source 1-4 (ELS)

40 nwatts/count for Source 5 (BBS)
400 nwatts/count for Source 6 (Laser)

5.2.2.2.7 CCD Temperature

CCDTMP word is comprised of bits CCDTMP0 through CCDTMPT of Byte 9 of the

Calibration Image Header Packet.

Refer to Appendix III for decode and output range.

Note: The calibration curve for CCDTMP will be revtsed, as required, based

upon actual measured calibration values.

5-21
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5.2.3 MEASUREMENT IMAGE HEADER PACKET

The Measurement Image Header Packet consists of sixteen S-bit telemelry words
which precede each Measurement Image Data Packet. This packet contains sufficient
information to identify tle image and appears at the stan of a SMIF with image data
immediately following, starting with the next SMIF. Measurement Image Header
Packet functions are listed and decoded in Sections 5.2.3.1 wrd 5.2.3.2.
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5 .2.3.1

BYIE BIT

2

4

PARAMETER

S en tine I

Measurement Image Header Packet Format Table

0

I
2

3

4

5

6

1

0

I
.,

3

4

5

6

1

0

t

3

4

5

6

1

0

1

3

4

5

6

1

0

1

,
3

4

0

3

LABEL VALUE
INPUT
(N)

(0-t)

(0-7)

OUTPUT

{n}

n=N+l

[1-2l,

n=N+l

{r-8}

REFER

PARA.

SNTNLO

SNTNLl

SNTNL2

SNTNL3

SNTNL4

SNTNL5

SNTNL6

SNTNLT

SNTNL8

SNTNL9

SNTNLIO

SNTNLI l
SNTNLI2

SNTNLI3

SNTNLI4

SNTNLI5
SNTNLI6

SNTNLIT

SNTNLI8
SNTNLI9

SNTNL2O

SNTNL2l

SNTNL22

SNTNL23

always=1

always=0

always=1

always=0

al*ays=1
alrrays= 1

always=l
always=1

allI,ays=l
always=l
always=l
always= I
always=0

always=0

always=0

always=0

always=l
always=l
always=l
always=l
always=0

always=0

al'rays=0

always=0

5.2.3.7.2

5.2.3.2.3

5.2.3.2.4

Image lD

Not Assigned

Image No.

IDO

IDI
ID2

tD3
ID4

ID5
ID6

ID7

always= I
al*ays=0
always= I
ahvay s=0

always= I
always=0
alrray s= 1

alrray s=0

al'way s=0

always=0

always=0
always =0

MSRNBRO

5

6

1

IMGNBRO

IMGNBRI

IMCNBR2

5-23
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EMAFTTO

EMAF"TTI

EMAFTT2

EMAFTT3

EMAFTT4

EMAFTTs

EMAFTT6

EMAFTTT

EMAFTTS

Measurement Image Header Packet (cont'd)

BYTE BIT PARAMETER LABEL

Mirror Pos'n

No! Assigned

Not Assigned

Not Assigned

EMAF Timetag

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Nor Assigned

Not Assigned

Not Assigned

CCD Tempelature

always=0

always=0

always=0
always=0
always=0

always=0
always=0

always=0

INPUT
(N)

(0-409 5)

MIRPOS is

a l2-bit
signed twos-

complemen!

value

(0-51r)

(0-2ss)

OUTPUT

In]

REFER.

PARA.VALUE

always=0
always=0

always=0

0

I

4

5

6

7

0

I
,
3

4

5

6

7

0

1

4

5

6

7

0

1

2

3

4

5

6

1

0

I

3

4

5

6

7

1

8

9

5

6

n=N

l-2048,+2041 ) 5.2.3.2.5

n =0.12 8 N

{0-65.408 }
uDi ts=

seconds

5.2.3.2.6

CCDTMPO

CCDTMPl

CCDTMP2

CCDTMP3

CCDTMP4

CCDTMP5

CCDTMP6

CCDTMP?

See App.lll
for decode &

outPut rang(

5 -24

MIRPOSO

MIRPOS I
MIRPO52

MIRPOS3

MIRPOS4

MIRPOS5

MIRPO56

MIRPOST

T{IRPOS8

MIRPOS9

MIRPOS 1O

MIRPOS I I



Measurement Image Header Packet

BYIE BfT PARAMETER

l0 Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigred

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigtred

Not Assigled
Not Assigned

Not Assigned

Not Assigned

Not Assigned

(cont'd)

LABEL
INPUT
(N)

OUT?UT

In]

REFER

PARA.

11

13

1.4

0

1

4

5

6

7

0

I
2

3

4

5

6

7

0

1
,,

4

5

6

7

0

I
1

3

4

5

6

7

0

1

.,

3

4

5

6

7

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigled
Not Assigned

Not Assigned

Not Assigned

VALUE

always=0
always=0

always=0
always=0

always=0

always=0

always=0
always=0

always=0

always=0
always=0

always=0
always=0

always=0
always=0

always=0

always=0
always=0
always=0

always=0

always=0

always=0

always=0
al,rays=0

always=0

always=0
al*ays=0
.lways=0
always=0

always=0

always=0

always=0

always=0
always=0

always=0

always=0

always=0

alwsys=0

always=0

always=0

5-25



Measurement Image Header Packet (cont'd)

BYTE BM PARAMETER LABEL

15 Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigaed

Nor Assigned

Not Assigred

INPUT
(N)

OUTPUT
(n)

REFER.

PARA.

0

1

2

3

4

5

6
'l

VALUE

always=0

always=0
always=0
always=0

always=0

always=0
always=0
ahrays=0

5-26
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5.2.3.2 Measurement Image Header Packet Format Summary

5.2.3.2.1 Sentinel

SNTNL number is comprised of bits SNTNL0 through SNTNL23 of Bytes 0, 1 and 2 of the

Measurement Image Header Packet.
Equivalence: Byte 0 = AF hex always

Byte 1 = F0 hex always
Byte 2 = F0 hex always

5.2.3.2.2 Image ID

ID word is comprised of bits IDO through ID7 of Byte 3 of the Measurement Image
Header Packet.
Equivalence: Byte 3 = AA hex always

5,2.3.2.3 Measurement Number

MSRNBR number is comprised of bit MSRNBR0 of Byte 4 of the Measurement Image
Header Packet.
Equivalence: n=N+l, input N(0-1); output (1-21

5.2.3.2.4 Imase Number

IMGNBR number is comprised of bits IMGNBR0 through IMGNBR2 of Byte 4 of the
Measurement Image Header Packet.
Equivalence: IMGNBR=n=N+1 where N(0-7), output range {1-8}

MIRPOS number is comprised of bits MIRPOS0 through MIRPOS 1 I of Byres 5 and 6 of
the Measurement Image Header Packet. Mirror Position is specified as a signed twos-
complement 12-bit number.
Equivalence: MIRPOS=n=N, where N(0-4095), output l-2048,+2047 )

The mirror positiotr represents the scan mirror's position (same as in Calibration
Image Header Packet.

5.2.3.2.6 EMAF

EMAFTT number is comprised of bits EMAFfT0 through EMAFrTS of Bytes 6 and 7 of
the Measurement Image Header Packet.
Equivalence: EMAFTT=n=0.128N

input N(0-511); output {0-65.408 }
n(units)=seconds

This represents the time, relative to the receipl of the last EMAF synchronization
signal, at which the START command was sent to initiate each image.

5.2.3.2.5 Mirror Position
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5.2.3.2.7 CCD Temperature

CCDTMP word is comprised of bits CCDTMP0 through CCDTMPT of Byte 9 of rhe

Measurement Image Header Packer.

Refer to Appendix III for decode and output range.

Note: The calibration cume for CCDTMP will be revised, as required, based upon

dctual measured calibration curves.

5-28
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5.2.4 IMAGE DATA PACKET

The Image Dala Packet immediately follows the Measurement or Calibration Image
Header Packer, staning with the next SMIF. The data packet is of variable length and
is organized into 12 bits per image bin with the data packed together without gaps.

Any gaps between an Image Data Packet and subsequent packer is filled with idle code
(00 hex).

Image data represent the signal level for each image bin within the specified
window. The image data appear in the telemetry stream in the order in which the
image is read out from the CCD. The first four image data values provide a measure of
the dark curent generated in the CCD storage area. The data are read ou1 line by line
starting with the highest altitude atrd the outside edge of the window(s) for FOV2.

Image data is limited to a maximum of 20,480 12-bit samples per measurement or per

calibration.

The data in the packet is inverted and byte swapped; that is, the two bytes in a l6-bit
word must be interchanged (because the ICDH requires this for program efficiency)
and inverted (because this is the way the image is received from the camera

controller).

The Image Data Packet functions are listed and decoded in Sections 5.2.4.1 and 5.2.4.2.
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5.2.4.t Image Data Packet Format Table

BYTE BTT LABEL

DClMONO

DCIMONl

DCIMON2

DCIMON3

DCIMON4

DCIMON5

DCIMON6

DClMONT

INPUT
(N)

(0-4095)

OUTPT]T

In]PARAMETER

DC Monitor 1 Low DClMONS

DClMON9

DClMONIO

DC].MONI1

REFER.

PARA.

See Note

VALUE

0 0

1

3

4

5

6
,|

0

I

3

4

5

6

7

0

I

3

4

5

6

7

0

1

2

3

4

5

6

7

0

1

3

4

5

6

7

2

3

4

complement

ofN

DC Monitor 2 High

DC Monitor I High

DC Monitor 3 High

DC Monior 2 Low

DC Monitor 4 Low

DC2MONO

DC2MONl

DC2MON2

DC2MON3

DC3MONO

DC3MONI

DC3MON2

DCSMON3

DC3MON4

DC3MON5

DC3MON6

DC3MONT

DC2MON4

DC2MON5

DCzMON6

DC2MONT

DC2MONS

DC2MON9

DC2MONI0
DC2MONI I

DC4MON4

DC4MON5

DC4MON6

DC4MONT

DC4MON8

DC4MON9

DC4MONI0

DC4MONI I

5-30
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Note:

LABEL VALUE
INPUT
(N)

OUTPLTT

{n}

REFER.

PARA.

5.2.4.2.2
Sec Note

5

t2
l3

l4
l5

0

I
2

3

4

5

6

7

o-7
0-7

0-?
0 -7

FOVI, line I
FOV1, line I

o-1
o-7

IO

l1

o -'l
0-7

0-7
0-'l

0-1
o -'t

DC Monitor 3 Low

DC Monitor 4 High

DC3MONS

DC3MON9

DC3MON10

DC3MONI r

DC4MONO

DC4MONl

DC4MON2

DC4MON3

6
,l

8

9

FOV2, line 1

FOV2. line 1

FOVI, line 1

FOV2, Iine I

FOVz, line 2

FOV2, lioe 2

FOV1, line 2

FOV2, line 2

FOV1, line 2

FOVI, lire 2

Bytes 6 through 17 represent the 'raw' telemeuy for a sample

a window size of ZX2 (where m=2 binsline and n=2 lines/FOV).

paru 5.2.4.2.2.

16

l'7

tmage with
For decode, see

5-31

Image Data Packet (cont'd)

BYTE BIT PARAMETER



tvrNnrT Dri-Li Sadhaht ,^ P-la Intarfono fn htrnl n^.rr h on t nn7 I IT j 11ID.011I P cv r-

5.2.4.2

< ) a) 1

Image Data Packet Format Summary

Dark Current Monitor (#1-4)

DC1MON number is comprised of bits DCIMONO through DClMON1l of Bytes 0 and 1 of
the Image Data Packet.

DC2MON number is comprised of bits DC2MONO through DC2tv{ON11 of Bytes 0 and 3 of
the Image Data Packet.

DC3MON number is comprised of bits DC3MON0 through DC3MON11 of Bytes 2 and 5 of
Ihe Image Data Packet.

DC4MON number is comprised of bits DC4MON0 through DC4MON11 of Bytes 4 and 5 of
the Image Data Packet.

DC Monitor is specified as a 12-bit number. Units are nominally 73 electrons per

count.

Each 12-bit value follows the previous one and is packed into a 16-bit field at a ratio
of 3 to 4. Thus each 12-bit value spans two bytes. Because of the way the 8085
processor handles two-byte words, each pair of bytes must be swapped prior to
accessing the data.

Ex ample:

Raw Telemetry (as received in Telemetrv Stream):

Note that bit 0 is the Most Significant Bit, as specified in the GIIS.

Byte 0: DC Monitor 1 Low occupies bits 0-3

DC Monitor 2 High occupies bits 4-7
Byte 1: DC Monitor I High occupies bits 0-7

DC Monitor 3 High occupies bits
DC Monitor 2 Low occupies bits

etc.

0-7
0-7

Byte 2:

Byte 3:

lst pair of
bytes

2nd pair of
bytes

I

ftaJ-
L LY.1,

[fr+.- ., D.*-
f ai+ /S*-o

o t 23 4 5 6a t 2.3 t 5 6 7 6 I 7 3 416 ? ot;.315a
6'^!t )

4 7.

t 13 t 5 6 7

I-1"*-

16r+.....Do-
f ai + ,.5+'u,1

vlbr t)/vl o^/.1,
+ + t6 a i /o ltL + +r563 z 3 45g 1 to,ll o

ll

F I It\ Le liA.-,t+ oaMor{ t
ll

o
to ll o Ll34 5tAi7 r 9

,n.L)
, )-3! 5 6a
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H

b1 a1

d1 al d2 .2

lop

blm

ffi

ffi
N

LEGEND

OUpul register

Storaga area

0ark current
rnonrtor area

lm '-€ area

PIXEL COORDINATES

a2

b2

1l
bt 320)
.2 12 ,11
d2 (25r, 160)
.t (256, 161)

dr (258, 320)

NOMINAL EORESIGHT
ANGLES

in d.grua3:
(w.r.l XY plan!, w.r.t. rX a!,)

c, (19.1, r5)
c2 (19.,,,35)

)

60)

6

valvaclor Fwd. FOV A'I. FOV Lred rdgr hait, ldgr

P.ralbl lo

+X

.x

FOV r

FOV 2

FOV 2

FOV I

aa

bd

bd

ta

Figure 5.2.4.2 : CCD Viewed from Image Side
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Normalized Telemetrv:

The following diagram shows how the telemetry stream appears after each pair of
bytes is reversed. Before each byte is used, it must be exclusive-ORed with hexFF to
complement all the bits.

B

B
v
v

Byte 2:

Byte 3:

etc.

te

0

1

DC Monitor I High
DC Monitor 1 Low
DC Monitor 2 High

occupies bits 0-7
occupies bits 0-3
occupies birs 4-7

1st 12-bit
value

2nd 12-bit
value

3rd 12-bit
value

first p air
of bytes

se cond
of bytes

DC Monitor 2 Low occupies bits 0-7

DC Monitor 3 High occupies bits 0-7 |

palr

t a3 4 5 4a
rF.l,)

(con*'d ).. .

o t).34 s ia t 2,3 t 517
6n3L)

5.2.4.2.2 FOV2 and FOVI. lines 1-n

o t 7 3 4 !6 * otaS+5a
/4

i.rfrrGc+

Byte
6to
6 + 1.5*m to

to
to
to

6 + 1.5*m(2n-2) to
6 + 1.5.m(2n-1) to

I
o t ).3 { ! 6 7

ltc/*
{t*t>a^
f Bi* /slrta^

6
o I 2 3 4 t6 ? ot2.i(5a+

ltnl"-
L t ..4,
Igelr. \&il
tai+ /st -,

5+1.5*m
5+3*m

5+ 1.5*m(2n- 1)

5+3*n*m

Parameter
FOV2, line 1

FOVI, line 1

FOV2, line n

FOVI, line n

where: m=number of bins in each
n=number of lines/FOV

line (per window)

See Figure 5.2.4.2 for definition of image parameters.

tot iIA)N r'
ot / 13 45 6 7 3 1

L
o z 3 516 +

7.
Zltli o 3 L +

F. )F ), d.l lnu4IIA olv
1o z 1elq to|t
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The decode for image data telemetry is as follows:
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5.2.5 MEMORY DUMP PACKET

Upon receipt of a memory dump command, the contents of the processor memory is

sent to the ground staning at the specified address. The packet contains the number
of bytes specified by the memory dump command. The Memory Dump Packet is

insened into the telemetry stream at the start of a SMAF. The Memory Dump Packet

functions are listed and decoded in Sections 5.2.5.1 nd 5.2.5.2.
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5.2.5.r

BYIE BIT

2

1

PARAMETER

Sen tinel

INPUT
(N)

(0-32759). tr=N

Memory Dump Packet Format Table

VALUELABEL

OUTPT]T

In]

REFER

PARA.

0

1

3

4

5

6

7

0

1

2

3

4

5

6

1

0

I
2

3

4

5

6

1

0

I
2

3

4

5

6

7

0

I

3

4

5

6

1

0

3 Mem. Dump [D

Not Assigaed

Code Length

IDO

IDl
tD2
tD3
ID4

tD5
ID6

ID7

CDLNTHO

CDLNTHl
CDLNTII2

CDLNTH3

CDLNTH4

CDLNTII5

CDLNTl{6

.lways= 1

always=0
al way s= 1

always=0

always= 1

always= I
always= I
always= I
alwsys= I

alwsys= 1

always= 1

ahvays=1

always=0

always=0

always=0

always=0

always= I
allvays= I
always=l
always= I
always=0

alwsys=0
always=0

always=0

always=0

always=0

always= I
always= I
always=l
always=l
always=0

always=0

5.2.5.2.1SNTNLO

SNTNL I
SNTNL2

SNTNL3

SNTNL4

SNTNL5

stiTNl-6
SNTNLT

SNTNL8

SNTNLg

SNTNLlO

SNTNLll
SNTNLl2

SNTNLl3

SNTNLl4

SNTNLl5

SNTNLl6
SNTNLlT

SNTNLl8
SNTNLl9

SNTNL2O

SNTNL2l
SNTNL22

SNTNL23

This is maximum code length value to ensure packet firs into telemetry buffer.
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5.2.5.2.5

Memory Dump Packet (cont'd)

BYTE BM PARAMETER VALUE
INPUT
(N)

OUTPUT

In)

REFER

PARA.

1

0

1

a

3

4

5

5

7

0

I

1

4

5

6

1

0

I
2

3

4

5

6

1

0

6

CDLNTHT

CDLNTH8

CDLNTH9

CDLNTHIO

CDLNTHIl
CDLNTHI2

CDLNTHI3
CDLNTHI4

Stsrt Address (0-65535) n=N

(0-255) n=N

7+M

8+M

First byte of code

Last byte of code, where M=code length

Checksum0

I
z

3

4

5

6

7

5 -37

5

LABEL

STRTADO

STRTADl
STRTAD2

STRTAD3

STRTADI

STRTADs

S1RTAD6

STRTADT

STRTAD8

STRTAD9

STRTADlO

STRTAD1 l
STRTADl2

STRTADl3

STRTADl4
STRTADl5

8
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5.2.5.2 Memory Dump Packet Format Summary

5.2.5.2.1 Sentinel

SNTNL number is comprised of bits SNTNLO through SNTNL23 of Bytes 0, 1 and 2 of the

Memory Dump Packet.
Equivalence: By

By
By

5.2.5.2.2 Memory Dumo ID

ID word is comprised of bits IDO through ID7 of Byte 3 of the Memory Dump Packet.

Equivalence: Byte 3 = 3C hex always

5.2.5.2.3 Code Lensth

CDLNTH number is comprised of bits CDLNTHO through CDLNTH14 of Bytes 4 and 5 of
the Memory Dump Packet.
Equivalence: Bytes 4 and 5 = CDLNTHO through CDLNTH14

n=N, where N(0-32759)

Code length constraint ensures Memory Dump Packet will fit into 32k telemetry
buffer.

5.2.5.2.4 Start Address

STRTAD number is comprised of bits STRTAD0 through STRTADI5 of Bytes 6 and 7 of
the Memory Dump Packet.
Equivalence: Bytes 6 aad 7 = STRTAD0 through STRTADI5

n=N, where N(0-65535)

5.2.5.2.5 Ch ec k sum

Checksum is based on the M bytes of code plus the Start Address and Code Length
bytes.

The Checksum is the 7 least significant bits of the arithmetic sum of bytes 4+5+6+7+8
through [M+7] (where M is the code lengh in bytes).

te0=
te1=
te2=

AF hex always
F0 hex always
F0 hex always
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5.2.6 CALIBRATION HEADER PACKET

The Calibration Header Packet contains 40 8-bit bytes with sufficient information for
the ground processing to correctly identify the calibration and its parameters. The
packet starts at the beginning of a SMAF. During calibration source warmup, this
header is repeated in each SMAF only for the Broadband source and Laser.

Calibration Image Header and Image Data Packets are used to present the calibration
image data. The Calibration Header Packet functions are listed and decoded in
Sections 5.2.6.7 and 5.2.6.2.
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5.2.6.1 Calibration Header Packet Format Table

BYIE BIT PARAMETER LABEL VALUE

0

I

2

4

0

1

2

3

4

5

6
'l

0

1

3

4

5

6

7

0

1

1

3

4

5

6
't

0

I

3

4

5

6

1

0

I
2

3

4

3

Sentinel

Caliblation ID

Orbit

Orbital Seq

Not Assigned

Nor Assigned

Not Assigned

SNTNLO

SNTNLI

SNTNL2

SNTNL3

SNTNL4

SNTNL5

SNTNL6

SNTNLT

SNTNL8

SNTNL9

SNTNLlO

SNTNLll
SNTNLl2

SNTNLl3
SNTNLl4

SNTNLl5

SNTNLl6
SNTNLlT

SNTNLl8
SNTNLl9

SNTNL2O

SNTNL2I
SNTNL22

SNTNL23

always=l
always=0

always=l
always=0

always=1

always=l
always=l
always=1.

always=1

always=1

always=1

always=1

always=0
always=0

always=0
always=0

always=l
always= I
always=l
always= I
always=0

always=0

always=0

al'rays=0

alw.ys=1

alvays=1
always=0

always=0

always=0

always=0

always=1

always=1

always=0
lways=0

lways=0

5.2.6.2.1

5.2.6.2.3

IDO

ID1

ID2

tD3

ID4

ID5
ID6

tD7

INPUT
(N)

(0-14)

0=I, 1=lI

OUT"UT

In]

n=N

REFER

PARA.

ORBT0

ORBTI
ORBT2

ORBT3

oRBISEQ 5.2.6.2.4
6.4.'l
6.4.1 .1

5

6

7

a

5 -40
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Calibration Header Packet (cont'd)

BYTE BIT PARAMETER

Non-Obs. koc.

Not Assigned

AssignedNot

Not Assigned

Not Assigned

Not Assigned

Start Time

Not Assigned

Not Assigned

Calib. Filte!

Calib. Source

NONOBSO

NONOBSl

NONOBS2

NONOBS3

NONOBS4

NONOBS5

FLTRGPO

FLTRGPl
FI-TRGP2

FLTRGFB

FLTRGP4

STRTTMO

STRTTMI

STRTTM2

STRTTI\,f}

STRTTM4

STRTTMs

STRTTM6

STRTTMT

STRTTM8

S'IRITM9
STRTTMlO

STRTTMI I
S'IRTTMl2

STRTTMI3

STRTTMI4

STRTTMI5

CALFLTRO

CALFLTR I
CALFLTR2

CALSRCO

CALSRCl

CALSRC2

INPUT
(N)

(0-40)

(0-31)

(0-65s35)

OUTPUT

{n}

n=N

n=N

n=0.128N
(0-8388.48)

units=
seconds

n=N

t l-8)

n=N

5.2.6.2.5

5 _2.6.2.6

5.2.6.2.7

5.2.6.2.8

5.2.6.2.9

LABEL
REFER

PARA.VALUE

alway s=0

al way s=0

always=0

always--0
always=0

always=0

always=0

5

8

9

0

1

4

5

6

1

0

1

,

4

5

6

7

0

I

3

4

5

6

1

0

I
2

3

4

5

6

7

0

I

a

3

4

5

6

7

6

7

Filter Group

(0-7)
0=8

(0-6)
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Calibration

BYTE BIT

10

1l

t2

l3

t4

Header Packer (cont'd)

PARAMETER

Not Assigned

Not Assigtred

No. of Images

Not Assigned

Not Assigned

Not Assigned

Horiz. Bin Dim.

Not Assigfled

Not Assigned

Not Assigned

Verr. Bin Dim.

Win. Vert. Height

Win Vert. Offser

0

1

)
3

4

5

6

7

0

I

3

4

5

6

7

0

I
a

3

4

5

6
,7

0

1

2

3

4

5

6

7

0

I
2

3

4

5

6

7

NBRIMC,O

NBRIMCI

NBRIMG2

NBRIMG3

NBRIMG4

NBRIMG5

INPUT
(N)

(0-39)

(0-31)

(0-31)

(0-255)
where

O=256

(0-2s5)

OUTPUT

{n}

n=N+1

{1, 4, or 40)

n=N+l

{1-32}
units=pixels

n=N+1

{1-32}
units=pixels

n=N

( l-256 )

units=bins

n=N

{0-255 }

unils=bins

REFER.

PARA.LABEL

HBINO

HBINI

HBIN2

HBIN3

HBIN4

VALUE

always=0
always=0

always=0

always=0
always=0

always=0

always=0

always=0

5 .2.6.2.r0

5.2.6.2.t 1

5.2.6.2.t2

5.2.6.2.t3

5.2.6.2.14

\tsINO
VBINI
VBIN2

VBIN3

VBIN4

HIGHO

HIGHl

HIGH2

HIGH3

HIGH4

HIGH5

HICH6

HIGHT

VOFFSETO

VOFFSETl

VOFFSET2

VOFFSET3

VOFFSET4

VOFFSET5

voFFsEr6
VOFFSETT
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Calibration

BYTE BIT

15

16

l1

18

19

Header Packet (cont'd)

PARAMETER

Win HoIz. Width

Win. Horz. Offset

Apeit. 1 Status

Apert. 2 Status

Filte! Wheel

Positioo

Not Assigned

Exposule Time

(o -254)
where 0=1

window/FOV

l=Open,0=Closed

l=Open,0=Closed

1=Corect, 0=Unknovn

(0-409 5)

n=N

units=pixels
5.2.6.2.11

0

I
z

3

4

5

6

7

0

I

3

4

5

6

7

0

I
2

3

4

5

6

1

0

LABEL
INPUT
(N)

(l-160)

(0-159)

OUTPLTT

{nl

n=N

units=bins

n=N

unirs=pixels

n=0.128 N

{0 -524. l6 }
units=
seconds

REFER

PARA.VALUE

always=0

WIDEO

WIDEI
'wtDE2

WIDE3

WIDE4

WIDE5

WIDE6

WIDET

EXPTIMO

EXPTIMI
FXPTIM2

EXPTIM3

EXPTIM4

EXPTIM5

EXPTIM6

EXPTIMT

EXPTIMS

EXPTTM9

EXPTIMlO

EXPTIMl I

5.2.6.2.15

HOFFSE-TO

HOFFSETl

HOFFSET2

HOFFSET3

HOFFSET4

HOFFSET5

HOFFSET6

HOFFSETT

SEPARATO

SEPARATl

SEPARAT2

SEPARAT3

SEPARAT4

SEPARAT5

SEPARAT6
SEPARATT

APRlSTAT

APR2STAT

FWSTAT2

3

4

5

6

7

0

1

3

4

5

6

7

5-2.6.2.18
6.4.3

6.4.3.1
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Calibration

LSRTMPO

LSRTMPl

LSRTMP2

LSRTMFT}

LSRTMP4

LSRTMP5

LSRTMP6

LSRTMP

BYTE B TT

?o

22

z3

LSRCONSo

IJRCONSl

LSRCONS2

TJRCONS3

LSRCON54

IJRCONS5

IJRCON56

lsRcoNsT

IJRPZM
LSRUTl
LSRFZT2

LSRFZT3

LSRUT4

LSRPZT5

LSRPZT6

LSRUTT

App. Ill

App. IIt

App. III

App. III

App. III

0

1

3

4

5

6

'l

0

I
7.

3

4

5

6

1

0

I
2

3

4

5

6

7

0

I

3

4

5

6

1

0

I

3

4

5

6

1

Header Packet (cotrt'd)

PARAMETER

Laser Consumptioo

Laser T

Laser Outpur

Laser Temperature

LABEL VALUE
INPUT
(N)

(0-255)

(0-255)

(0-255)

(0-255)

(0-255)

OUTPUT

In]

IJRCI]RRO

IJRCIJRRl
IJRCURR2

IJRCIJRR3

tJRCIJRR4

TSRCI]RR5

LSRCTJRR6

IJRCI.'RR7

5-44

REFER.

PARA.

Laser Curlenl

LSROUTo

LSROLNI

LSROUT2

LSROUT3

LSROLn4

LSROU"T5

LSRO[116

LSROUTT
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Calibration Header Packet (cont'd)

BYTE BTT PARAMETER

25 Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Laser Stable

26 Broadbard
Source Output

21 BBS Temp.

28 Mirror Error,X

29 Mirror Eror.Y

0

1

3

4

5

6

7

0

I

3

4

5

6

1

0

1

2

3

4

5

6

7

0

1

2

5

4

5

6

7

0

1

a

3

4

5

6

7

LABEL

LSRSTAT

VALUE

always=0
always=0

always=0

ah+ays=0

always=0

always=0
always=0

INPUT
(N)

see Byte 28

OUTPUT

{n}

n=N
(-128 to 127 )

n is a twos-

complemerlt
value

REFER.

PAR,A..

wsRcoum
wsRcouTl
wsRcouT2
wsRcouT3
wsRcouT4
wsRcolrr5
Ir'SRCOUT6

WSRCOUTT

WSRCTMPO

WSRCTMPl

WSRCTMP2

WSRCTMPB

WSRCTMP4

WSRCTMP5

WSRCTMP6

WSRCTMPT

MIRERRXO

MIRERRXT

MIRERRX2

MIRERRX}

MIRERRX4

MIRERRX5

MIRERRX6

MIRERRX/

MIRERRYO

MIRERRYI

MIRERRY2

MIRERRY3

MIRERRY4

MIRERRY5

MIRERRY6

MIRERRYT

l=Stable, o=Not Stable

(0-255)

(0-255)

APP. III

App. llt

5.2 -6.2.26
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Calibration

BYTE BTT

30

31

32

33

14

Header Packet (cont'd)

PARAMETER

Mirror Error.Z

Mirror Integ.X

Mirro! Integ.Y

Miiror Integ.Z

Not Assigned

Not Assigned

Nor Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

0

I
2

3

4

5

6

7

0

I
,
3

4

5

6

1

0

I

3

4

5

6
,|

0

1

2

3

4

5

6
,|

0

I
't

4

5

6

MIRERRZO

MIRERRZl

MIRERRZ2

MIRERRZ

MIRERRZ1

MIRERRZs

MIRERRZ6

MIRERRZ/

LABEL
INPUT
(N)

See Bvte 28

(0-255)

See Byte 31

See Byte 3l

OUTPUT

In]

n=N
(-128 to 12? )

n is a twos-

complement
value

REFER.

PARA.VALUE

al*ays=0
alvays=0
always=0

always=0
always=0

always=0

always=0

MIRINIXO

MIRINIXl
MIRINTX2

MIRINTX3

MIRINTX4

MIRINTXs

MIRJNIX6

MIRINTX/

MIRINTYO

MIRINTYI
MIRINTY2

MIRINTY3

MIRINTY4

MIRINTY5

MIRINTY6

MIRINTYT

MIRINTZO

MIRINIZl
MIRINIZ2

MIRII.{TZ3

MIRINIZ1

MIRINIZ5

MIRINTZ6

MIRINI-Z7
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EMAFTIO

EMAFTIl
EMAFTT2

EMAFTT3

EMAFTT4

EMAFTT5

EMAFTT6

EMAFTT?

EMAFTT8

ELSOUT0

ELSOUTI

ELSOUT2

ELSOUT3

ELSOUT4

ELSOUT5

ELSOUT6

ELSOUTT

5.2.6.2.28

App. III

Calibration Header Packet (cont'd)

BYIE BIT PARAMETER

EMAF Timetag

35

36 ELS Ourput

1't Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigired

38 Not Assigned

Not Assigned

Not Assigned

Not Assigoed

Not Assigned

Not Assigned

Not Assigned

Not Assigned

39 Not Assigned

Nor Assigned

Not Assigned

Not Assigned

Not AssigDed

Not Assigned

Not Assigoed

Not Assigned

7

0

1

3

4

5

6

7

0

I
2

3

4

5

6

1

0

I
2

3

4

5

6

7

0

1

2

3

4

5

6

'7

0

I
2

3

4

5

6

1

LABEL

REFER

PARA.VALUE

always=0

always=0

always=0
always=0
always=0

always=0

always=0

alwoys=0

always=0

alw.ys=0
always=0

always=0
always=0
always=0
always=0
always=0

INPUT
(N)

See Byte 35

(0-51 l)

(0-255)

OUTPUT

[n]

n=0.128 N

{0-65.408)
units=

seconds

always=0

always=0
always=0
always=0

always=0

alrray s=0

always=0

always=0

5 -4',7
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5.2.6.2 Calibration Header Packet Format Summary

5.2.6.2.1 Sentinel

SNTNL number is comprised of bits SNTNL0 through SNTNL23 of Bytes 0, I and 2 of the
Calibration Header Packet.

Equivalence: Byte 0 = AF hex always
Byte 1 = F0 hex always
Byte 2 = F0 hex always

5.2.6.2.2 Calibration ID

ID word is comprised of bits IDO through ID7 of Byte 3 of the Calibration Header
Packet.
Equivalence: Byte 3 = C3 hex always

5.2.6.2.3 Orbit

ORBT number is comprised of bits ORBT0 through ORBT3 of Byte 4 of the Calibration
Header Packet.
Equivalence: ORBT=n=N, where N(0-14)

This represents the orbit number minus one;

integer describing the specific orbit.
where the orbit number is a unique

5.2.6.2.4 Orbital Seo uence

ORBTSEQ number is comprised of bit 4 of byte 4 of the Calibration Header Packel.
Orbital Sequences "I" and "II" identify two pre-defined sequences (refer to Orbital
Sequence Data Table, pans. 6.4.7 

^nd 
6.4.7.1).

5.2.6.2.5 Non-Observation Procedures

NONOBS number is comprised of bits NONOBSO through NONOBS5 of Byte 5 of the

Calibration Header Packet.
Equivalence: n=N where N(0-40)
See Table 5.2.6.2.5 for decode.
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Non-Observation
Procedure

Procedure
ID No.

Non-Observation
Procedure

0

I
1

3

4
5

6

7

8

9

10

11

t2
13

L4
15

16

t7
l8
19

20
21
22
23
24
1<

26
27
28
29
30
31

Non-Obs 0
Non-Obs 1

Non-Obs 2

Non-Obs 3

Non-Obs 4
Non-Obs 5

Non-Obs 6

Non-Obs 7

Non-Obs 8

Non-Obs 9

Non-Obs 10

Non-Obs 11

Non-Obs 12

Non-Obs 13

Non-Obs 14

Non-Obs 15

Non-Obs 16

Non-Obs 17

Non-Obs 18

Non-Obs 19

Non-Obs 20
Non-Obs 21

Non-Obs 22
Non-Obs 23

Non-Obs 24
Non-Obs 25

Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs

26
27
28

29

30

31

32-38 Reserved for Commands
39 Frequent Phase
40 Frequent Dark Current

Note: Procedure ID No. 0-30 are directly mapped to Non-Obsemation Data Table
which have defaub values IAW Table 6.6.4. Procedure ID No 31 initiates an integriry
check of areas of RAM (refer para. 7.4.2.2). Thus, a progran patch to the Non-obs
Jump Table must be done before the Non-obs Data Table procedure 3l can be executed
ID No 32 to 38 are resemed for Corunands. (Refer to paru 7.4.1 , Byte 0, RIU
Command).

Table 5.2.6.2.5 Decode for Non-Observation Procedures

5.2.6.2.6 Fiher Group

FLTRGP number is comprised of bits FLTRGPO through FLTRCP4 of Byte 6 of the
Calibration Header Packet.
Equivalence: FLTRGP=n=N,N(0-31);output{0-31}
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5.2.6.2.7 Start Time

STRT"TM number is comprised of STRTTM0 through STRTTM1S bits of Bytes 7 and 8 of
the Calibration Header Packet.
Equivalence: STRTTM=n=O.128N

n(un i ts ) = second s

This represents the time that the START command of the first image is sent to the

camera relative to rhe orbit time which is reset by UARS (through tle EQXNADIR
command) upon any spacecraft south to north equatorial crossing.

5.2.6.2.8 Calibration Filter

CALFLTR number is comprised of bits CALFLTR0 through CALFLTR2 of Byte 9 of the

Calibration Header Packet.
Equivalence: CALFLTR=n=N, where N(0-7), output (1-8)
N=0 corresponds to filter #8.

5.2.6.2.9 Calibration Sou rces

CALSRC number is comprised of bits CALSRCO through CALSRC2 of Byte 9 of the

Calibration Header Packet.
Equivalence: CALSRC=n=N where N(0-6), N=7 is undefined

where: 0 = none

1= 557.0 nm (nanometre)
2 = 630.4 nm
3 = 738.4 nm
4 = 763.5 nm
5 = Broadband
6 = Laser

5.2.6.2.10 Number of Im ages

NBRIMG number is comprised of bits NBRIMG0 through NBRIMG5 of Byte 10 of the

Calibration Header Packet.
Equivalence: NBRIMG=n=N+1, where N(0-39), output range {1-401
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5.2.6.2.11 Horizontal Bin Dimension

VBIN number is comprised of bits VBINO through VBIN4 of Byte 12 of the Calibration
Header Packet.
Equivalence: VBIN=n=N+I where N(0-31), output range {1-32}

u1115=pixels

5.2.6.2.13 Window Venical Heieht

HIGH word is comprised of bits HIGHO through HIGHT of Byte 13 of the Calibration
Header Packet.
Equivalence: HIGH=n=N where N(0-255); output {1-256}

units=bins
The value N=0 represents a value of 256.

5.2.6.2.14 Window Vertical Offset

VOfFSET word is comprised of bits VOFFSET0 through VOFFSETT of Byte 14 of the
Calibration Header Packet.
Equivalence: VOFFSET=n=N where N(0-255)

units=bins

5.2.6.2.15 Window Horizontal Width

WIDE word is comprised of bits WIDEO through WIDET of Byte 15 of the Calibration
Header Packet.
Equivalence: WIDE=n=N where N(l-160)

units=bins

5.2.6.2.16 Window Horizontal Offset

HOFFSET word is comprised of bits HOFFSETO through HOFFSETT of Byte 16 of the

Calibration Header Packet.
Equivalence: HOFFSET=n=N where N(0-159)

un115=pixels

5.2.6.2.17 Window Seoaration

SEPARAT word is comprised of bits SEPARAm through SEPARATT of Byte 17 of the
Calibration Header Packet.
Equivalence: SEPARAT=n=N where N(0-254, where N=0 represents

I window/FOV)
ua115=pixels

5-51

HBIN number is comprised of bits HBINO through HBIN4 of Byte 11 of the Calibration
Header Packet.
Equivalence: HBIN=n=N+1 where N(0-31), output range {1-32}

uni15=pixels

5.2.6.2.12 Venical Bin Dimension



WfNnrI Elidht qadnahr ln D Alr Inr.'fd^. a^ nfral fln.!rmanf nn7 AIT d?1In

5.2.6.2.18 ExEosure Time

EXPTIM number is comprised of bits EXPaIIM0 rhrough EXPTIM1 l of Byres 18 and 19 of
the Calibration Header Packet.
Equivalence: EXPTIM=n=0.128N; N(0-,1095), output [0-524.16]

n (u n i ts ) = s econ d s

The exposure lime represents the duration of the image exposure and the exposure
times are illustrated io the Exposure Data Table (paras. 6.4.3 and 6.4.3.1).

5.2.6.2.19 Laser Light Outnut

LSROUT word is comprised of bits LSROUT0 through LSROUTT of Byte 22 of the
Calibration Header Packet.

This represents the output intensity of the laser.

Refer to Appendix III for ouput range and decode.

5.2.6.2.20 Laser Current

LSRCLJRR word is comprised of bits LSRCURR0 through LSRCURRT of Byte 23 of the
Calibration Header Packet.

This represents the measured current of the Iaser.

Refer to Appendix III for output range and decode.

5.2.6.2.21 Laser Temperalure

LSRTMP word representing the measured laser temperature and is comprised of bits
LSRTMPO thmugh LSRTMPT of Byte 24 of the Calibration Header Packet.

Refer to Appendix III for output range and decode.

5.2.6.2.22 Laser PZT

LSRPZT word represents the measured laser piezo voltage value and is comprised of
bits LSRPZTO through LSRPZTT of Byte 21 of the Calibration Header Packet.

Refer to Appendix III for output range and decode.

5.2.6.2.23 Laser Consumption

LSRCONS word represents the measured laser current consumptiotr value and is
comprised of bits LSRCONS0 through LSRCONST of Byte 2O of the Calibration Header
Pac ke t.

Refer to Appendix III for output range and decode.
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5.2.6.2.24 Broadband Source Outout

WSRCOUT word is comprised of bits WSRCOUT0 through WSRCOUTT of Byre 26 of the
Calibration Header Packet.

Refer to Appendix III for output range and decode.

5.2.6.2.25 Broadband Source Temperature

WSRCTMP word is comprised of bits WSRCIMP0 through WSRCTMPT of Byte 27 of rhe
Calibration Header Packet-

Refer to Appendix III for output range and decode.

5.2.6.2.26 Mirror Error - X.Y.Z

MIRERRX word is comprised of bits MIRERRX0 through MIRERRXT of Byte 28.

MIRERRY word is comprised of bits MIRERRY0 through MIRERRYT of Byte 29.

MIRERRZ word is comprised of bits MIRERRZO through MIRERRZT of Byte 30.

All three words are 8-bit words in the Calibration Header Packet and are expressed as

a signed 2's complement.

Equivalence: n=N, where N(0-255)
where n is an 8-bit signed twos-complement value,
output range n is {127 to -128}
units=volts

Mirror Error refers to the Michelson
Mirror Controller Component (MCC).
voltage error.

Mirror and the values are measured by the
These values are in turn used to determine

5.2.6.2.2'7 Mirror Integrated - X.Y.Z

MIRINTX word is comprised of bits MIRINTXO through MIRINTXT of Byte 3 1.

MIRINTY word is comprised of bits MIRINTY0 through MIRINTYT of Byte 32.

MIRINTZ word is comprised of bits MIRINTZO through MIRINTZT of Byte 33.

All three words are 8-bit words in the Calibration Header Packet and are expressed as

a sigaed 2's complement. Mirror integrated values are employed in a transmit
operation between the MCC (Mirror Controller Component) and ICM (Interface
Control Module) to determine monitor outputs.

n=N, where N(0-255)
where n is an 8-bit signed twos-complement value,
output range n is {127 to -128}
units=volts

Equivalence:
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5.2.6.2.28 EMAFTimetag

Equivalence: 5144P11=s=Q.l2$N
input N(0-511); output {0-65.408 }

n(units)=UARS seconds

This represents the time, relative to the receipt of the last EMAF synchronization
signal, at which the START command was sent Lo initiate the first image.

5.2.6.2.29 ELS Outnut

ELSOUT word is comprised of bits ELSOUTO through ELSOUTT of Byte 36 of the
Calibration Header Packet and measures the intensity of the Emission Line Sources
(Sources I through 4).

Refer to Appendix III for output range and decode.
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EMAFTT number is comprised of bits EMAFTT0 through EMAFTTS of Bytes 34 and 35 of
the Calibration Header Packet.
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6.0 COMMANDS

6.1 INTRODUCTION

The WINDII flight instrument is controlled by the Instrument Cootrol and Data
Handling (ICDH) computer in the Electrical Unit (EU). Command distribution is via
the logic interface circuitry within the instrument and is in accordance with the
UARS General Instrument Interface Specification (GIIS) and the RIU User's Guide.
There are I discrete command and 15 serial digital commands. These are described in
the following paragraphs.
RIU commands or data words are received into a buffer by the RIU intemrpt handler.
The maximum this buffer can hold is 300 commands or data words.

This command is a hardware reset, which resets the ICDH without removing power
from the system. The ICDH processor shall halt, the real-time clock shall be reset, the
program counter shall be set to the start of the operations table and the RAM shall
not be cleared. In addition, the ISU shall be re-initialized as required, forcing the
Mirror and Camera Controllers into default configurations. The line shall normally
be 'high', but shall be asserted 'low' (via a shon circuit to RIU signal ground) for a

duration of 7 ms when the ICDH is to be reset. An open circuited condition detected at

the receive input shall be interpreted as logical 'high'.

The power-on RESET and the discrete command RESET shall both terminate in the
instrument being configured to the SAFEHOLD state. The instrument can only exit
this SAFEHOLD state with a HALT command, following which an E)GCUTE or RESUME
command is required to initiate operations.

The discrete RESET and the power-on reset are differentiated by the ICDH through
checking for memory continuity in specific areas of RAM. The power-on reset
performs the following additional functions: zeroes the orbit time, copies data from
PROM to RAM and powers on the ISU Quiet Bus.

This discrete RESET command comes across from the WINDII RIU to tle ICDH on
command channel 55. On the ICDH side, this equates to the RESIN line. Figure 6.2.1
illustrates the interfaces between the RIU, the ICDH and the ISU.

6.2 DISCRETE COMMAND

6-1
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Figure 6.2.1: Software Interfaces (RIU to ICDH to ISU)

I

*

r3u
rAULT

PI U SENIAL
c0l.t lra tD3
AXD O'TA

RST 5.5

sHlF
n3T 5.5

SIIAf YALI D

/ Ytogo

rEcElvt
\ronD

=

I ITN
ltt 0 I ITP

ltt 3

Ernt
I ITN
ltt I

EIA!LT

scr txct
TtLttrfTrl

tllT 7.5
TT LEIITTPY

TO IIU
IITN
!t t 2

Tlct
fl n.r

I OHA

CrrlroIla

W.ttlta.l
Tlln.r

(Tlnrr t )

fl m.t
z

t\- z

WTNDTI I'riahr Sadmah. ,^ P A a Irl.rra^. ..^ht'^l n^^,'hdht nnt- A IT-rAaIIt-I)nI I) orf'

I

I

I

m
| 

,rt sl
m
lut 

e 

I

NIERNAL O SYIC TS

T ICI



fI,INI\II DIi -I' + qaoheht f^ DAa Inta-f--- a^^
^l 

n^.rrh on i l11r n

6.3 SERIAL DIGITAL COMMANDS

The serial digiral commands are categorized as being either functional commands
(instrument control - channel 7) or data commands (data load, program patch and
memory dump - channel 6). The RIU will provide clock and enable signals as

requi red.

Instrument Control - 4 in total
Orbital Events - 7 in total
Observation Data Tables - 1 in total
Non-Observation Procedures - 1in total
Processor Access - 2 in total

RIU/ICDH Serial Commands:

Notes IALEJ. HF'.X F'ORMAT FIINCTION

(1)

(2)

4)

(5)
(6)

(7)

3

3

Instrument
HALT
E<ECIJIE
RESI.]ME

SAFEI{OLD

Control:
OOAA

OOAB

OOAC

OOAD

DOO(

,oo(
60A 1

6042
608 1

6082

o00(

Observation Data Tables:
DATAI.D 41CA

Stops instrument operations.
Starts instrument operations.
Re-starts operations after HALT.

Stops operations and deploys calibration
mirrors. Instrument
operation can only restart after a

HALT command, followed by
E)GCUTE oTRESUME.

Oblateness data for 45 deg. boresight.

Oblateness data for 135 deg. boresight.
Sunrise indicator for 45 deg. boresight.
Sunrise indicator for 135 deg. boresight.
Sunset indicator for 45 deg. boresight.
Sunset indicator for 135 deg. boresight.

Equatorial crossing for Nadir point.

Command:
Non-Observation Procedures Command

Orbital Events:
OBLAT45

OBLAT135
SUNRS45
SUNRS 135

SUNST45
SUNSTI35

EQ)O,IADIR

(8)
(e)

Non-Observation
NONOBS

Processor
PGMrcH
MEMDMP

Procedures

zOYY

Access:
41CB

41CC

Loads

Reads

revised program code.

back memory contents.

6-3

Loads daily operations data tables.
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Notes:
(1)

(2) SAFEHOLD command required prior to any maneuvers and prior to removal of
operational power (quiet and pulse buses).

(3) XXX represents a 12-bit signed 2's complement data field for altitude of the
specilied boresight with the lsb representing 2.5 km. WINDII only uses the
least significant 8 bits plus the most significant (sign) bit.

(4) XXX represents a l2-bit data field which is ignored by WINDII. EQXNADIR is not
buffered and it resets the ICDH internal clock.

( 5 ) All Non-Observation Procedures Commands must be executed in the HALT state.

(6) YY represents an 8-bit field containing a value in the range 00 hex ro lF hex

specifying a non-observation procedure. Thiny-two standard procedures are

defined in Table 6.6.4. 39 ald 40 are designated as Frequent Phase and Dark
Current, respectively. Note that Non-Obs 31 initiates an Integrity check (ref
1.4.2.2) and should be the Non-Obs Proc. 31 (in accordance with the data table

definition) be required, a progrirm patch to the Non-Obs Jump Table is first
required.

(7) This command is followed by 272 data bytes on RIU channel 6. These data

consist of eight sets of mini-loads, each comprised of a 2-byte load address

followed by 32 bytes of data table entries, for a total of 34 bytes per mini-load.
A 16-bit checksum word is provided following the last mini-load. The software
will buffer the 5 latest DATALD Commands. DATALD can be executed in
atry state.

(8) This command is followed by 262 data bytes on RIU channel 6. These dara

colsist of a z-byte load address, followed by a 2-byte word count, fuom 2 to 256
bytes of program code, and a 16-bit checksum. The program patch command is
limited to 128 words and can be executed the in the HALT, SAFEHOLD and

EXECUTE states.

(e) This command is followed by 4 data bytes on RIU channel 6. These data

consist of a 2-byte stan address for the memory dump, followed by 2 bytes
indicating the number of bytes to be read out. Must be executed in HALT and

SAFEHOLD states.

6.3.1

HALT:

Instru ment Control

Stops rhe observation mode of the instrument and turns off any calibration
source. Since HALT is buffered, depending upon the instrument mode of
operation, the HALT command takes different lengths of times to be initiated.
For instance, before moving on to the next orbital sequence, after each

measurement in a measurement cycle, after each filter group in a frequent
calibration cycle, and after the complete non-observation procedure in a

non-observation cycle, the HALT command will be recognized and acted

6-4

All commands are serial and provided on RIU channel 7 unless otherwise
noted.
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upon. The HALT command is the only command used to exir the SAFEHOLD
state. The HALT command is required before RESUME, EXECUTE or NONOBS
commands can be executed from the SAFEHOLD condition.

EGCU]E Starts Observation mode by loading any new data table definitions into
the working area of the processor memory, thus updating the operations
plan. Also sets the program counter to the first orbital sequence of the
operations table. Instrument shall wait for the real-time clock to equal
the first cycls sequence start time before implementing the operations
plan. See para. 6.3.6 for a detailed account of tle execution of the
Operations Plan.

RESI]ME: Stans the Observation mode after a HALT.
the start time has passed shall be skipped.

The Cycle sequences for which

SAFEHOLD: This buffered command stops the Observation mode, deploys the
calibration mirrors and turns off the calibration source. SAFEHOLD is
similar to the HALT command in that it is first buffered and then initiated:
before moving on to the next orbital sequence, after each filter group in
a frequent calibration cycle, or after the completed non-obs, procedure
in a non-observation cycle, whichever comes first.

6.3.2 Orbital Events

Oblateness (OBLAT45, OBLATl35):
Provides the effective altitude for each FOV boresight. A command shall be
sent whenever the altitude changes by 2.5 km. This command is buffered and

the measurement windows shall be adjusted accordingly, at the next
measuremeot.

Sunset (SUNST45, SUNSTI35):
Provides an indication when the 20 km. horizon below each FOV traverses into
night. This command is buffered and the corresponding aperture stop shall be

opened at the start of tle next Cycle (or repeat of a Cycle) unless an aperture
override has been specified within the Cycle.

Equatorial Crossing (EQXNADIR):
Provides an indication when the spacecraft Nadir crosses the equator. This
command shall cause the real-time clock to be reset and the orbit number
incremented. This command is not buffered, and thus executed immediately.

6.3.3 Non-Observation Proced u res

Commands shall be provided to select specific non-observation procedures for
execution, namely:

infrequertt phase
infrequent dark current
responsivity

6-5

Sunrise (SUNRS45, SUNRS 135):

Provides an indication when the 20 km. horizon below each FOV traverses into
day. This command is buffered and the corresponding aperture stop shall be
closed at the start of the next Cycle (or repeat of a Cycle) unless an aperture
override has been specified within the Cycle.
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visibility
parallelism
mirror step
filter pass

star map

size
band calibrations

The Non-Observations procedures are as shown below:

Procedure
ID No.

Non-Observation
Procedure

Procedure
ID No.

Non-Observation
Procedure

0

1

2

3

4
5

6

7

8

9

10

11

12

13

t4
15

t6
t7
18

Non-Obs 0

Non-Obs 1

Non-Obs 2

Non-Obs 3

Non-Obs 4
Non-Obs 5

Non-Obs 6

Non-Obs 7

Non-Obs 8

Non-Obs 9

Non-Obs i0
Non-Obs 11

Non-Obs 12

Non-Obs 13

Non-Obs 14

Non-Obs 15

Non-Obs 16

Non-Obs 17

Non-Obs 18

19

20
2t

23
24
25
26
a1

28
29
30
31
32-38
39
40

Non-Obs

Non-Obs 19

Non-Obs 20
Non-Obs 21

Non-Obs 22
Non-Obs 23

Non-Obs 24

Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs
Reserved
Frequent
Frequent

for Commands
Phase
Dark Current

25
26
27
28

29
30
3t

Table 6.3.3 : Decode for Non-Observation Procedures

6.3.4 Observation Data Tables

DATALOAD (DATALD):
Provides a set of eight mini-loads, each consisting of a 2-byte load address

followed by 32 bytes of data to be stored staning at the load address. These data
bytes are high-low order pairs. First, the low byte is put into the low address

and lhen the high byte is put iuto the high address. A 16-bit checksum is
provided at the end of the set. The checksum shall be computed during the

receipt of the data and if the checksum of the 272 data bytes agrees with the
checksum in the commald packer, the data shall be accepted. Upon receipt of
the EXECUTE command, the checksum shall be computed once again, and if
correct, the dara shall be copied into the processor working area at the
specified load addresses.

6-6

Note: Procedure ID No. 0-31 have default values IAW Table 6.6.4.
Procedure ID No. 32-38 are resemed for Commands (Refer to para 7.4.1 , Byte 0,

RIU Cmd). Note that Non-Obs 3l will initiate an integriry check routtne (ref.
par.7.4.2.2) unless a prcgrom patch to the Non-Obs. Iwrp Table is done first.
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DATALD sends one word at a time to the ICDH. The data is byte swapped by the
ICDH when it writes into memory, and so if the data has not been byte swapped
prior to transmission to the ICDH, the ICDH will cause the data ro be incorrecrly
reversed. This error can be visually detected by a memory dump resulting in
the high byte being retumed first, followed by the low byte. Thus, for rhe

order of data to be correct for ICDH software execution, it is necessary to byte-
swap the data before sending a DATALD.

The software will only buffer the latest five DATALD commands.

If an error is detected, either when the DATALD command is received or when
tho data is copied into the working area, a Command Error code shall be ser in
the Engineering Telemetry and the data rejected. Once loaded, the new data
table shall remain in effect until the instrument power is turned off or
another data table is loaded.

A list of the data tables follows and the detailed format for each is in
section 6.4 of this document.

NO. DATA TABLE BYIES

PER ENTRY

NO. OF

ENTRIES

32
24
l6

REFERENCE

PARAGRAPH

6.4.1
6.4.2
6.4.3
6.4.4
6.4.5

8

8

2

l6
I
)
)
8

8

8

1.

2.
5-

4.
5.
6.
'7.

8.

9.
10.

Filter Group
Cycle
Exposure
Mirror Parallelism
Window Displacement
Heater Control
Cooler Control
Orbital Sequence
Operations
Non-Observation
Procedures
MCC Step Size Lookup
Heater Set Point
Cooler Set Point
Calibration Source Warmup

I
8

1

1

24
1

1)

4
I
1

1

6.4.6.1
6.4.6.2
6.4.7
6.4.8
6.4.9

11.

t2.
13.

14.

t6
4
2

8

6.4.10
6.4.1 1.1

6.4.1t.2
6.4.12

N otes: 1) An RIU pause in the middle of a WINDII data load has no effect (as long as

it resumes in the identical location where it paused).

2) Should a processing command come through on RIU channel 7 at the
same time a data load is taking place on RIU channel 6, the command on RIU
channel 7 will be serviced. The dataload can continue where it left off. If
the data was com:pted, the dataload will eventually fail checksum or a new

command followed by data will be received, which will srop the wait for a

dataload.

6-7
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Program Patch (PGMPCH):

Provides a 2-byte load address, t z-byte word count, from 2 to 256 bytes of code
(in high-low order), and a 16-bit checksum word. The length indicates rhe
number of 2-byte words to be patched. If the checksum of the code, the
length, and the load address agrees with the checksum in a command packet,
the code shall be copied into the processor working area. If not, the code shall
not be used and a Command Error code shall be set in the Engineering
Telemetry.

For each pair of data bytes, the low byte is first put into the low address and the
high byte is then put into the high address. PGMPCH setrds otre word at a time
to the ICDH. The data is byte swapped by the ICDH when it writes it into
memory, and if the data has not beetr byte swapped prior to transmission to the
ICDH, the ICDH memory will cause the data to be incorrectly reversed. This
error can be visually detected by a memory dump resulting in the high byte
being retumed first, followed by the low byte, Thus, for the order of the data
to be correct for ICDH software execution, it is Decessary to byte-swap the data
before sendins a Drosram Datch-

PGMPCH is limited to 128 words and shall be serviced by the ICDH in the Halt,
Safehold and Execute states. The program patch can be used in place of PROM
based code, provided the Jump Table is also patched. Patches to the Jump Table
should be small (1 or 2 words) as they will cause intem.rpts to be disabled when
the patch to the Jump Table is applied. When program patching to ths Jump
Table and Non-Obs Jump Table, the data bytes (which is the address to which a

jump shall occur) do not have to be byte-swapped.

Note: An RIU pause in the middle of this uplink will have no effect (as long as it
resumes in the identical location where it paused),

Memory Dumo (MEMDMP):

Provides a 2-byte start address and a 16-bit word containing the number of
bytes to be read back to the ground from the processor memory. This
command may be used 10 verify the program patch or the contents of the
data tables. This command shall not be serviced by the ICDH unless the
program is halted.

Due to the size of the telemetry RAM in ICDH, the Memory Dump can output
ollly 32,759 bytes maximum. This allows a MEMDMP Packet, with 9 bytes of
overhead, to fit into 32,768 bytes of RAM for telemetry.

6-8

6.3.5 Processor Access



6.3.6 Execution of Operations Plan

The EXECUTE command starts the Obsewation mode of the instrument bv
loading any new data table definitions into the working
memory, thus updating the operations plan.

area of the processor

If EQXNADIR is received prior to an EXECUTE command, the orbit will be

executed at the next valid start time.

If an EXECUTE command is received while the instrument is in the HALT state,
and has not received an EQXNADIR signal since the last RESET, the orbit
number is zeroed and the instrument awaits the EQXNADIR signal.

When EQXNADIR is received, the orbit number is incremented to 1 and the
orbit time is set to zero. The instrument shall then execute the orbital
sequence for Orbit 1. Upon receipt of the next EQXNADIR signal, the orbit
time is set to zero and the orbit number is incremented to 2. If the previous
orbital sequence is complete, the instrument shall commence with Orbit 2. If
the previous orbital sequence is not complete the sequence shall continue
until the end of the current cycle sequeDce, and then look for the next cycle
sequence appropriate for Orbir 2 with a valid stan time. This process shall
continue until the orbit number is 14 and a EQXNADIR signal is received, at

which time the orbit number is reset to 0.

If an EXECUTE command is received while in the execute state, the contents of
the Dataload Buffer shall be used to update data tables as required, the orbit
number shall be zeroed and the ICDH shall wait for EQXNADIR before
continuing with the operations program.

If RESUME is received while the instrument is in the HALT state, the RESUME
command shall cause the execution of the operations program to commence
at the first cycle sequence with a valid start time.

If RESUME is received while the instrument is in the EXECUTE state, the
RESUME shall be reported in telemetry but otherwise ignored. Specifically,
the execution of the current cycle sequence shall continue.

6-9
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6.4 Data Tahles

For all 14 Data Tables (6.4.1 through 6.4.12), bit 7 is rhe most significanr bit (msb),
which is the industry standard convention. Data Tables stan at address 4000 hex.
memory map of the Data Tables is showa in section 6.5.

6.4.1 Filter Group Data Table Format

The below filter group data table (bytes 0 through 7) is repeated 32 times as

illustrated in section 6.4.1.1. See Note 1.

BYTE BIT PARAMETER

Meas. Filter

Obs. Category

Spe.ial Obs. ID

,|

6

5

4

3

0

.,

I
0

7

6

5

4

3

LABEL VALUE

always=0

INPUT
(N)

(0-7)
0 ,epresents

filter #8

{1-8)

(0-3) n=N

where o=Local, l=Special,

2=Global, 3=Glob.&Spec

(0-7) n=N

0=none, 1=557.0,

2=630.4, 3=738.4,

4=763.5, 5=not assigned

6=not assigned

7=no calib.

(0-3)

OUTPUT

[n]

n=N, [0-3J
0=1 image/meas.

1=4 images/meas.

2=8 images/meas.

3=Not Assigned

Note 2

Note 4

Nole 7

Dark Curent Cal

Calib. Exposure

Calib. Source

No. of Images

Not Assigned

(0-7) n=N+l, (1-81 Note 3

1=Yes, 0=No

(8 - 15) n=N (locarions in

Exposure Data Table, para 6.4.3)

Note 5

N=0 not allowed. N=l to 7 are

reseryed fot measutemetrt

exPosures

,,

1

0

7

6

5

6- 10
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Note 3

Note 6
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Filter Group Data Table (cont'd)

BYIE BIT PARAMETER

Horiz. Bin Dim.

No. of Repeats

Not Assigoed

Not Assigned

Ven. Bin Dim.

Window Range

Window Altitude

Vr'indow Horiz. Widti

4

3

1

0
,1

6

5

4

3

z

I
0

1

6

5

4

2

I
0

7

6

5

4

3

1

0

,l

6

5

4

3

a

1

0

3

5

6

LABEL VALIJE

always=0

always=0

INPUT
(N)

(0-31)

(0-l)

(0-31)

(0-255)

(o-25s)

(1-160)

OUTPUT

[n]

n=N+I,0-32]
units=pixels

n=N

n=N+l, {1-32 )

unirs=pixels

n=N

units=km

Note 8

Note 9

Note I0

Note 1l

Nore 12n=N+60
(60-315)

units=km

n=N, {1-160 }

units=bins

6-11
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Filter Group

BYTE BM

Data Table (cont'd)

PARAMETER

Window Horiz. Offset

INPUT
(N)

OUTPUT

In)

,l

1

LABEL VALUE

(0-ls9) n=N

units=pixels

The least significant bit in the byte is bit 0.

N is the value of the binary number specified by the field

Measurement Filter indicates the
by the Filter Group.

emission line or background being measured

Observation Category and Special Observation ID are used by the SDPPS
(Science Data Processing Production Software). The categories (local, global
and special) specify which emissions are to be measured and to what scale.

If a dark curent calibration is to be performed the window size, bin size and
exposurg time will be the same as those parameters in the measurement. The
calibration mirrors will be deployed, the blank filter selected and the
apertures will be as specified in the cycle sequence.

Calibration Exposure points to the exposure time to be used in a frequent phase

calibration.

Calibration Source indicates which source is used to perform a frequent phase

calibration. If 0 is selected, a frequent phase calibration will be perfomred
using no source. This feature was included for ground test purposes. If 7 is

selected, no frequent phase calibration will be perfonned.

Number of Images is typically 1 image/measurement for background
measurements and 4 or E images/measurement for emission line
measurements.

7

5

5

4

3

1

I
0

Nore 13

Notes:

2

3

4

5

6

7

6-12
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10.

11.

8

9

Horizontal Bin Dimension is required by CDB (Characterization Data Base) (used
with SDPPS) to be an exact multiple of 5. Typical values are 10, 15 and 20.

Number of Repeats represents the number of times the measurement is
repeated. If 1 is specified, the number of images (with accompanying
Measurement Image Header Packet) is repeated once. Note that the
Measurement Header Packet is not repeated.

Venical Bin Dimension has a typical range of 1to 8 pixels.

Window Range is selected to include the oblateness effects on window altitude
for both FOV's. The minimum altitude of the bortom of the WINDII FOV's. is

specified in the Operations Data Table (para. 6.4.8; Byte 4 and Note). To be

compliant with SDPPS, the window range must be in the range of 0 to 240.

Window Altitude is the height, in km, from the Earth's surface to the borrom of
the window. This value is used by the oblateness calculation to ensure that the
distance is an integer number of bins and that the window range is greater
than or equal to the required window range. The Window Altitude is subject to
limitations of the oblateness algorithms. If filter 5 is used, the top of the first
window must not exceed the window displacement and the top of the second
window must not exceed 240 (to be compliant with SDPPS).

Window Horizontal Offset is the distance from the outside edge of the CCD to the
left edge of the window. The CDB window is offset by 2 and thus when
horizontal offset is used, for CDB to be in conjunction with SDPPS, a value of 2
or an exact multiple of 5 must be used.

12.

13.

6-13
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The window parameters are illustrated below:

CCD VIEWED FROM IMAGE SIDE

LEGEND

C2, WINDOW HEIGHT

C3, WINDOW VERTICAL OFFSET

C4, WINDOW WIDTH

C5, WINDOW HORU ONTAL OFFSET

C6, WINDOW DISPLACE MENT

C7, MNDOW SEPARATION (AS REPORTED IN
SCIENCE TELEMETRY . CALERATION AND
MEASTJREMENT I{EADERS)

Figure 6.4.1 : Image Witrdow Parameters

FOV2

FOV I

FOV I

WINDOW 1

€

€4---+

FOV 2

WINDOW 2

STORAGE AREA

5+

7

t
v

f
C6

t
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6.4.1,1 Filter Group Format Summary

Structure:

G roup
Address
(1o byte)

00000)oo(
00001)oo(
00010)oo(
0001l)ofi
m100)oo(
00101)oo(
00110)oo(
00111)OO(

01000)co(
01m1)oo(
01010)oo(
01011)OO(

01100)oo(
01101)OO(

01110)OO(

01111)OO(

Group
Number

Group
Address
(lo byte)

10000)oo(
1m0l)oo(
1ml0)oo(
lmll)oo(
101(n)oo(
10101)OO(

10110)OO(

Group
Number

00
01
02
03
04
05
06
07
08
09

16

17

18

19

20
21
22
23
24
25
26
27
28
29
30
31

10110)oo(
11000>co(

11001)oo(
11010)OO(

11011)m(
11lm)OO(

10
l1
t2
13

t4
15

1110

111

111

1)OC{

0)oo(
1)OO(

I
I

Notes:

XXX allows addressing specific bytes within 8 byte entry.
The 32 entries have been located in a 256 byte block of memory.
The window displacement wilt be provided in the Window Displacement Data Table
(para 6.4.5) for all filters.
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6.4.2 Cycle Data Table Format

The below cycle data table (bytes 0 through 7) is repeated 24 times as illustrated in
the section 6.4.2.1.

INPUT OUTPI.IT

BYTE BIT PARAMETER LABEL VALUE (N) {N)

(0-31) n=N

Filter Group

Number (from

paras.6.4,1 and

6.4.1. r )

7

6

5

4

3

2

1

0

0

I

Filter Group

Exposure Time

Filter Group

Exposute Time

Filter Croup

Exposure Time

Filter Group

Exposure Time

(r-7) n=N

If N=0, it indicates no

further measurements

will be made within lhe

c ycle.

Locations in Exposure

DaLa Table (6.4.3).

Same as Byte 0

Same as Byte 0

Same .s Byte 0

Same as Byte 0

Same as Byte 0

Same as Byte 0

7

6

5

4

3

2

I
0

7

6

5

4

3

2

1

0

7

6

5

4

2

I
0

2

3

6- 16
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Cycle Data Table (cont'd)

BYTE BM PARAMETER LABEL VALUE
INPUT
(N)

Filter Group Same as Byte 0

Exposure Time Same as Byte 0

Filter Group Same as Byte 0

Exposure Time Same as Bvte 0

Filter Group Same as Byte 0

Exposure Time Same as Byte 0

Filter Group Same as Byte 0

Exposure Time Same as Byte 0

The least signilicant bit in the byte is bit 0.

N is the value of the binary number specified by rhe field.
The exposure dme N(1-7) refers to the first set of 7 exposure times in the Exposure

Data Table (para 6.4.3.1).
If the exposure time is 0, no further measurements will be made within the Cycle.

OUTPUT

In]

'7

6

5

4

3

1

0

7

6

5

4

3

2

I
0

,l

6

5

4

3

1

0

'l

6

5

4

3

,
1

0

4

5

6

,7

Notes:
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6.4.2.1 Cycle Format Summary

Structure:

Cycle
Address
(1o byte)

00000)oc<
00001)oo(
ffn10)oo(
00011)oo(
00100)oo(
tn101)co(
ml10)co(
00111)OO(

01000)oo(
01001)oo(
01010)oo(
01011)OO(

Cycl e
Letter

Cycl e
Address
(1o byte)

01100)oo(
01101)OO(

01110)o(x
01111)OO(

lmloo(
10001)oo<

10010)oo(
1m11)OO(

10100)oo(
10101)OO(

10110)oo(
10111)oo(

Cycle
Letter

N
P

a
R
S

T
U

w

Y
Z

A
B

c
D
E
F
G
H
J

K
L
M

Notes:

XXX allows addressing specific bytes within 8 byte entry.
The 24 entries have been located in 192 bytes ol t 256 byte block of memory.
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6.4.3 Exposure Time Data Table Format

BYIE BIT PARAMETER

0 7

6

5

4

3

I
0

Exposure Time

Not Assigned

Exposure Time

EXPTIMT
FXPTIM6

EXPTIM5

EXPTIM4

EXPTIM3

EXPTIIVD

EXPTIMl
EXPTIMO

LABEL VALUE
INPUT
(N)

S€e Byte 1

(0-409 5)

N is 8 bits

from byre 0
and 4 bits

fiom byte I

OUTPUT

[n]

n=0.128 N

I0-524.161
uni!s=seconds

'l

6

5

4

3
,'

1

0

I

E)(PTIMIl
D(PTIMlO
EXPTIM9

EXPTIMS

Notes:

The least significant bit in t}le byte is bit 0.

The bytes are swapped due to the ICDH's method of handling words.
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00
01
02
03
04
05
06
0'7

08
09
10

11

72

13

15

6.4.3.1 Exposure Format Summarv

Structure:

Exposure
Number

Expt. Time
Location
(lo byte)

I 1000000
11000010
11000100
1 10101 10

1 1001000
1 1001010
l1001100
1 1001 1 l0
11010000
11010010
11010100
I 10101 10

11011000
11011010
1 101 I 100

11011110

Used for:

N=0, Used to indicate end of cycle
Measurement
Measurement
Measurement
Me asu rem e nt
Measurement
Measurement
Measurement
Calibrarion
Calibration
Calibration
Calibration
Calibration
Calibration
Calibration
Calibration

Notes:

The 16 entries have been located in the 32 bytes following the 192 bytes used by the
Cycle Data Table. Two bytes have been allocated to each entry.
The first entry is not available as an exposure time as ir is used to desigaate the end of
a set of Filter Groups within a Qcle. The next 7 entries are used for norrnal
measurements. The last 8 entries are used for frequent phase calibration only.
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6.4.4 Mirror Parallelism Data Table Format

See Note 1

BYTE BIT PARAMETER LABEL

0 7

6

5

4

3

2

I
0

7

6

5

4

t
2

I
0

,|

6

5

4

3

I
0

7

6

5

4

3

2

I
0

1

6

5

4

3

2

I
0

I

3

4

Displace.X.Re-Lo

Displace.X.Re-Hi

Displace.Y.Re-Lo

Di splace.Y.Re-Hi

Displace.Z.Re-Lo

DISP)(R7

DISP)G6

DISP)(R5

DISP)G4

DISP)G3

DISP)G2

DISP)(RI

DISP)GO

DISPZRT

DISPZR6

DISPZR5

DISPZR4

DISPZR3

DISFZR2

DISPZRI

DISPZRO

DISP}GI I
DISPXRlO

DISP)R9

DISP)G,8

DISPYRT

DISPYR6

DISPYR5

DISPYR4

DISPYR3

DISPYR2

DISPYRl

DISPYRO

DISPYRlT

DISPYRlO

DISPYRg

DISPYRS

VALUE

always=0

always=0

always=0

always= 1

alway s=0

always=0

always= 1

al,ray s= I

INPUT
(N)

OUTPI.IT

[n]

See Byte I

Upper nibble

of Byre I is

always set to
value = I

(0-4095) l-2048 to 2047 )

12-bit signed !wos-complement

N is 8 bits from Byte 0 .nd
4 bits from Byte I

See Bvte 3

Upper nibble of

Byte 3 is always

set to value = 3

(0-4095) l-2048 to 20411

12-bit sigoed lwos-complemenl

N is 8 biB from Bytr 2 and 4 bits

frcm Byte 3

Sea Byte 5
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Mirror Parallelism Data Table (cont'd)

BYTE BTT PARAMETER

5

6

5

4

3

2

1

0

1

6

5

4

3

,
I
0

7

6

5

4

3

2

1

0

7

6

5

4

3

a

1

0

7

6

5

4

3

1

0

6

7

8

9

LABEL

always=0

always= I
al way s=0

always=1

always=0

always=0

always=0

always=0

always=0
always=0

always=0

al*ays=0

always=0

always=0
always=0

al*ays=0
always=0

always=0

always=0

always=0

always=0

always=0

alway s= I
always=0

INPUT
(N)

Upper nibble of

Byte 5 is always

set to value = 5

(0-4095) t-2048 tD 20411

l2-bit signed twos-complement

N is 8 bits from Byte 4 and

4 bits flom Bytc 5

OUTPUT

In]

Note:Bytes6&7
are used dudng

the Mirror
Parallelism Special

Test as the Range

& Offset data

values

Displace.Z.Re- H i

Not Assigned

Not Assigned

Displace.X.lm-Lo

Disp lace.X.l m - Hi

DISPZRI,l

DISPZRlO

DISPzRg

DISFZR8

DISPXIT

DISPXI6

DISPXI5

DISPXI4

DISPXI3

DISPXI2

DISPXII

DISPXIO

DISPXIl I
DISPXIIO

DISPXI9

DISPXIs

See Byle 9

Upper nibble of
Byte 9 is always

se! to value = 2

(0-4095) {-2048 to 2O4'l I
12-bit signed t\ros-complement

N is 8 bits from Byte 8 atld

4 bits from Byte 9
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Mirror Parallelism Data Table (cont'd)

BYTE BIT PARAMETER

l0

11

12

l3

t4

7

6

5

4

2

1

0

'7

6

5

4

3

)
1

0

1

6

5

4

3
a

I
0

'7

6

5

4

J

1

0

6

5

4

3

1

0

Displace.Y.lm-Lo

Displace.Z.lm-Lo

Displace.Z.Im-Hi

Not Assigned

DISPYIT

DISPY16

DISPYI5

DISPY14

DISPY13

DISPY12

DISPYII
DISPYIO

DISPYIll
DISPYIlO
DISPY19

DISPYIS

VALUE

always=0

alvays= I
always=0
always=0

always=0

always=1

alvays=1
always=0

alvays=0
always=0

always=0

always=0

always=0
al*ays=0
always=0
always=0

INPUT
(N)

OUTPI]T

[n]

DISFZIT

DISPZI6

DISPZI5

DtsPzl4
DISPZI3

DTS?ZD

DtsPzIl
DISPZIO

See Bvte 1l

Upper nibble of
Byte 1l is always

set to vahe = 4

(0-4095) l-2048 to 2047 j

l2-bit signed twos-complement

N is 8 bits from Byte 10 and

4 bits ftom Byte 1l

See Byte 13

Upper nibble of
Byte 13 is always

set !o value 6

(0-4095) t-2048 ta 20411

l2-bit signed twos-complement

N is 8 bits ftom Byte 12 and

4 bits frcm Byte 13

DISPZIlI
DISPZIIO

DISPZI9

DISPZI8

6-23

LABEL

Displac e.Y.l m- Hi



Notes:

Mirror Parallelism Data Table (cont'd)

BYTE BIT
INPUT
(N)

OUTPI-TT

{nl

l5

1.

PARAMETER

Not Assigned

LABEL VALUE

always=0
always=0

always=0
always=0

always=0

always=0

always=0
always=0

The least significant bit in the byte is bit 0.

Re indicates a real value and Im indicates an imaginary value.

The displacement values are 12-bit signed twos-complement values where bit
11 is the sigl bit. The range of the values is 2047 to
-2048.

The bytes are swapped due to the ICDH's method of handling words.

Displace.X.Im, Displace.Y.Im and Displace.Z.Im are adjustments made to
compensate for phase errors in the MCC (Mirror Controller Component).

Displace.X.Re and Displace.Y.Re compensate for mechanical alignment error in
the scanning mirror mechanism so as to minimize the optical wavefront
d i sto rtio n.

Displace.Z.Re balances the z-axis (optical axis) capacitance bridge.

The code necessary to perform a Mirror Parallelism calibration resides in
PROM. To initate the calibration, a program patch to the Non-Obs Jump Table is
first required, followed by pre-determined NONOBS command which executes
the code.

7

6

5

4

3

)
I
0

2

3
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6.4.4.1 Mirror Parallelism Format Summary

Entry
Location
(low byte

Entry
Value

of address)

11100000
11100010
11100100
1i 101000
11101010
11101i00

Displace.X.Re
Displace.Y.Re
Displace.Z.Re
Displace.X.Im
Di spl ac e. Y.Im
Displace.Z.lm

Noles:

Each etrtry consists of two bytes. These values will be used by the ICDH to command
the Mirror Controller and may be changed as a result of the Parallelism Calibration.
This table is located within 16 bytes in the 256 byte block with the Cycle Data
following the Exposure Data table (para 6.3.3.3).
The default values for the Mirror Parallelism Data Table are shown in Table 6.6.1
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6.4.5 Window

BYIE BIT

0

Displacement Data

PARAMETER

Window Displacement

Ta ble Format

VALIJE

<0 -2s4)

(N)
INPI-IT OUTPUT

(n)

n=N

udits=pixels
When N=0 (i,e. zerc

displaceme!t) thele is
only I window.

'7

6

5

4

3

1

0

Notes:

The least significant bit in the byte is bir 0.

A single byte has been allocated for each filter
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6.4.5.1 Window Disolacement Format Summary

Structure:

Fi lter E ntry
Number Location

(lo byte)

1 1 1 10000
11110001
111i0010
11110011
11110100
1 1 I 10101
11110110
11110111

8

1

2

3

4
5

6

7

Wavelength
(nm)

Open
552.5
557.'73
530.03
733.01732.0173r.63
'130.01715 .0

734.09
763.22

Notes:

A single byte has been allocated for each filter. Only one filter requires two
windows/FOV. The window displacement value for this filter will be derermined
during the instrument characterization.
This table is located in the 256 byte block with the Cycle Data following the Exposure
and Parallelism Data Tables (prra, 6.4.3 and para 6.4.4).

The window displacement value for all fihers is retieved from this table
to be sent to the camera controller as one of the cdmera parameters.

The default values for the Window Displacement Data Table are shown in Table 6.6.2.
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6.4.6.i Heater Control Data Table Format

BYTE BIT PARAMETER LABEL

I

7

6

5

4

3

2

I
0

1

6

5

4

J

2

I
0

0

1

Healer

Heater

Heater

Heater

Heater

Heater

Heater

Heater

4B

3B

28

1B

4A

3A

2A

1A

Not assigned

Not assigned

Not assigned

Not assigned

Not assigned

Not assigDed

Not assigned

Not assigned

He ater Control Format Summary

Entry
Value

VALUE

always=0

always=0

always=0

always=0

ahvays=0

always=0

always=0

always=0

INPUT
(N)

OUTPUT

In]

1/0 = En a b lelDis abl e

1/0=En able/Disable
1/0=Erable/Dis ab I e

I /0=Enable/Dis a b I e

I /0=En able/Dis a b le
l/0=Enable/Disable
1/0=Enable/Disable
1/0=Enable/Disable

6.4.6.r.1

Structure:

Entry
Location
(1o byte)

11111000 Heater Configuration Mask

The default values for the Hearer Control Data Table are shown in Table 6.6.3.1.

Notes:

1. The least significant bit in fte byte is bit 0.
2. A single byte is used to indicate the current heater configuration. The ICDH will

use this byte as a mask to condition the heater driver command data.
3. Heaters I through 4 are dual, co-located and redundant, hence heaters lA

through 4A, and lB through 48 are located. in the instrument as follows:
1(A or B)=OTE
2(A or B)=QPlical Bench
3(A or B )=Rear TelescoPe
4(A or B)=Camera Bracket

6-28
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6.4.6.2 Cooler Control Data Table Format

0 ot7

6

5

4

3

2

1

0

7

6

5

4

J
)
I
0

N

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Cooler Mask

Not
Not
Not
Not
Not
Not
Not

Assigned

Assigned

Assigned

Assigned

Assigned

Assigned

Assigned

As gneds always=0
always=0
always=0
always=0
always=0
always=0
al ways=0

always=0
always=0
always=0
always=0
always=0
always=0
always=0

1/0 = Enable/Disable
(o=cooler off,l=cooler on)

6 .4 .6 .2.1 Cooler Control Format Summary

Structure:

Entry Location Entry Value
(10 Byte)

11111011 Cooler Configuration Mask

The default value for the Cooler Control Data Table is shown in Table 6.6.3.2.
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6.4.7 Orbital Sequence Data Table Format

The below orbital sequence data table (bytes 0 through 7) is
(24) times as illustrated in section 6.4.7.1. See Note 1.

BYTE BIT PARAMETER LABEL VALI.IE

Start Time (I-o)

repeated twenty-four

7

6

5

4

3

1

0

7

6

5

4

3

2

I
0

7

6

5

4
3

2

I
0

,l

6

5

4

3

1

0

7

6

5

4

3

I
0

0

1

2

3

4

Start Time (Hi)

Cvcle Address - Lo

Not Assigied

Not Assigned

Not Assigned

Cycle Address -Hi

Repeat

(N)

See Byte I

(0-65535)

N=byte 0

aod 1

[n)

n=0.12 8 N

{0-8388.48 )

units=seconds

See Note 2

See Note

(0-31)n=N

Any value of N other thaB

the range of N=0 to 31 is

undefined, For a cycle=n(0-23 )

For a non-obs.=n ( 0-31 )

N=65 (41 hex) - Cycle or

N=67 (43 hex) -Non-Obs. hoc.
Any value of N othe! t[all
N=65 or N=67 is undefued.

(0-255) n=N

Thit .eprese^ls lhc

number of limes a
cycle will be repeated

always=0

always=0

always=0
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Orbital

BYIE

Sequence Data Table

BIT PARAMETER

(cont'd)

LABEL VALUE (N) ln]

(0-25s)
N measurem€nt cycles betweeo calib.
cycles

0 indicates frequent calibration ar

start of cycle only.

5

6

1

6

5

4

3

a

I
0

1

6

See Nore

5

4

3

a

1

0

1

6

5

4

3

2

1

0

1

FOV2 Cal. Apr. O/R 00=don't care,

01=open aperture,

10=close aperture,

11=undefined

FOV1 Cal. Ap!. O/R Same as bits 6 and 7.

FOV2 Meas. Apt. O/R Same as bits 6 and 7.

FOV1 Mqs. Apt. O/R Same as bits 6 and 7.

Cycle Dulation (o-25s) n= 1.024N
(max.261.12l
units=
UARS seconds

The least significant bit in the byte is bit 0.

N is the value of the binary number specfied by the field.
A Start Time of 0 is invalid and indicates that the data tables are invalid.
A Start Time of all l's (FFFFh) denores the end of the Orbital Sequence.

Repeat - If a repeat is specified for a CYCLE and the CYCLE is a Non-Observation
procedure, the repeat is ignored.

Byte 6 represents an over-ride setting when the data table entry over-rides the natural

aperture setting in accordance with suffise/sunset commands.
O7R represents'over-!ide".

Notes:
1.

?

3

4

6-31
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6.4.7.1 Orbital Format Summarv

Structure:

ORBITAL SEQI.JENCE I
Entry En try
Number Loc ation

(lo byte)

ORBITAL SEQUENCE II
Entry Entry
Number Location

(lo byte)

00
01
o2
03
04
05
06
07
08
09
10
11

00
01
02
03
04
05
06
07
08
09
10

11

m000)oo(
00001)oo(
00010)oo(
00011)oo(
00100)oo(
00101)oo(
00110)oo(
00111)OO(

01000)oc(
01001)oo(
01010)oo(
01011)OO(

Notes:

XXX allows addressing specific bytes within 8 byte entry.

The 24 entries have been located in 192 bytes of memory which is the top part of a

256 byte block shared with the Operations Data Table (para 6.4.8).
The Table entries represent cycle sequences and contain the addresses of the selected
cycles (from the Cycle Data Table, para 6.4.2 (cycles A to Z), or the addresses of the
selected non-observation procedures from the Non-Observation Procedures Data
Table, para 6.4.9).

A Start Time of all l's indicates the end of an orbitai sequence and a start time of 0
indicates that the data tables are invalid.
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01101)OC(
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6.4.8 Operations Data Table

The input range for bytes 0 to

to be used.

BYTE BIT PARAMETER

Format

1 specify which sequence tabte (as per para 6.4.7.1) is

LABEL VALUE
INPUT
(N)

OUTPTJT

(n)

0

I

2

Orb.Seq. for orbit ?

Nor Assigned

1

6

5

4

3

1

1

0

7

6

5

4

3
,'

1

0

.I

6

5

4

3

1

0

7

6

5

4

3

2

I
0

Orb. Seq.

Orb. Seq.

Orb. Seq.

Orb. Seq.

Orb. Seq.

Orb. Seq.

Orb. Seq.

Orb. Se{

Orb. Seq

Orb. Seq

Orb. Seq

Orb. Seq

Orb. Se{

Orb. Seq

for Orbil 6

for Orbit 5

fo, orbit 4

for Orbit 3

for Orbit 2
for Orbit I
for Orbir 0

0=l/1= I I
0=l/ I = II
0=l/ I =l I

0=l/1= I I

0=I/l=ll
0=I/l=Il
0=I/l=lI
0=I/ I =l I

3

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Not Assigned

Noa Assigned

Noa Assigned

Nor Assigned

Not Assigned

Not Assigned

for Orbit 14

for Orbit 13

for Orbit 12

for Orbit 11

for Orbit l0
for Orbit 9
for Orbi! 8

always=0

always=0

always=0

always=0

always=0

always=0
always=0

always=0
always=0

always=0

always=0

always=0
always=0

always=0

always=0

always=0

always=0

0=l/l=II
0=I/ I =l I
0=l/l=lI
0=I/l=lI
0=I/l=ll
0=I/l=ll
0=I/l=ll

O.JJ
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Operations Data Table (cont'd)

BYTE BM

Fwd,E'ev

Nor assigned

Not assigned

Not assigned

Not.ssigned
Not assigned

Not assigned

Not assigDed

Not assigned

LABEL VALUE
INPUT
(N)

(0-2s 5)

OUTPI]T

In]

n=N

units=km
(defaulr=70 km)

,|

6

5

4

3
a

1

0

1

6

5

4

3

2

1

0

7

6

5

4

3

2

I
0

7

6

5

4

3
,
I
0

4

5

7

al*ays=0
al1{ays=0

always=0

always=0

always=0

always=0
always=0
al*ays=0

al*ays=0
always=0

al*ays=0
always=0
always=0
always=0

always=0
always=0

for forwsrd ; N=0

for reveIse; N=255

(default=fo!ward)

Notes:

The leas! significant bit in the byte is bit 0.

A single byte is used to set the mitrimum altitude of the bottom of the FOV. This
represents the predicted (by the RAC) minimum altitude of the bottom of the WINDII
FOV for all subsequent measurements This data is used to locate the top of the

calibration window on the CCD.

A single byte is used to flag the direction of motion of the spacecraft, that is, whether
the spacecraft +X axis is parallel (forward) or anti-parallel (reverse) to the nominal
spacecraft velocity vector- This dara is used to set a flag in the Measurement Header.

6-34

PARAMETER

Minimum altitude

Not assigned

Not assigned

Nor assigned

Not assigned

Not assigned

Not assigned

Not assigned

Not assigned
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Mlnlrnurr! A I tltu d.

WINDII

af FOv

Minimum P.cdiclcd Minimum
Sprcccrrfr AltirudcBotom of

rov

Figure 6.4.6 : Minimum Altitude Definition

Note: Predicted mioimum altitude of WINDII FOV is to be based upon a combinarion
of predicted minimum spacecraft altitude (due to penurbations) with maximum earth
radii (due to oblate eanh), and worst case predicted spacecraft attitude.

UARS

Irirud.

Mlximum E&th Ridiur

Predi
Crt. Sprcecraft
Alritudc
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6.4.8.1 Operations Format Summary

Structure:

Data Table
L oc ati on
(lo byte)

1 1000000
1 1 000001
11000010
I 100001 1

11000100
11000101
I 1000 1 10

1 10001 1 1

Notes:

Byre 0

Byte 1

Byte 2
Byte 3

Byte 4
Byte 5

Byte 6

Byte 7

The 15 entries of Bytes 0 and I have been located in the 2 bytes following the
192 bytes used by the Orbital Sequence Data Table (para 6.4.7).
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Orb. Seq. for oribits 0-7
Orb. Seq. for orbits 8-14
Not Assigned
Not Assigned
Minimum Altitude
Not Assigned
Forward/Reverse
Not Assigned



6.4.9 Non-Observation Procedures Data Table Format

The below non-observation procedures data table (bytes 0 through 7) is

twenty-four (24) times as illustrated in section 6.4.9.1.
repeated

0

I

EXPTIM

EXPTIM5

EXPTIM4

EXPTIM3

EXPTIM2

EXPTIMl

EXPTIMO

INPUT
(N)

(0-l)

(0- 127 )

(0-6)

(0-3)

(0-31)

'7

6

5

4

3

2

I
0

7

6

5

PARAMETER

Exposure Resolution

Exposure Value

Calib. Filter

No. of Images

Calib. Source

Ap ert u res

Not Assigned

Horiz. Bin Dim.

LABEL VALUE

EXPTIMT

(0-7) n=N

0 represents

filter #8

See Table 5.2.1.2.9.

(0-3)

OUTPUT

In)

0=tick=0.128 sec

l.=!ick=4.096 sec

units=seconds

{0-5 20.192 )

See Note 1

00=l image/cal.

01=4 images/cal.

l0=40 images/cal.

l1=Not Assigned

See 5.2.6.2.9.

00=don't care.

0l=open,
10=close,

11=undefined

n=N+1

{t-321
unl15=pixels

4

a

I
0

7

6

2

5

4

3

I
0

always=0

6-37
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'A' Non-Observation Procedure Data Table (cont'd)

3

4

Brt

1

6

5

PARAMETER

Calib. Mirrors

Source ConEol

Not Assigned

Vert. Bin Dim.

Window Ve!t. Hr.

Vy'indow Vert. Offset

Window Horiz. Width

Window Horiz. Offset

LABEL VALUE

al.rays=0

l/0=both deployed/rerracted

l=leave on, o=turn off See Note 2

(0-31) n=N+l

{ 1-32 )

units=pixels

(0-2ss) n=N
( l-256 )

units=bins

The value N=0 represents

n=256.

(0-255)

INPUT
(N)

( 1- 160)

(0- 159)

OUTPUT
(n)

4

3

2

1

0

,|

6

5

4

3

I
0

,l

6

5

4

3

1

0

'l

6

5

4

3

I
0

7

6

5

4

3

I
0

5

6

't

n=N

unirs=bins

n=N

units=pixels

BYTE

I

n=N

unirs=bins I

6-3 8
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Notes:

The least significant bit in the byte is bit 0.

N is the value of the binary number specified by the field.

1. If Exposure Resolution (bit 7) = 0, then R=0,n=N ticks
I, then R=1,n=32N ticks

2

Exposure Value (bits 0-6) has an input range of N(0-127) and an output range

n (depending on Exp. Resolution) of {0-520.192} where n units=seconds.

An Exposure Value of 0 is invalid and the image data will be whatever was left
in the telemetry buffer.

Source Control - When the Source Control is set the selected calibration source

will stay ON until either a calibration Command instructs it to turn OFF, or until
a HALT or SAFEHOLD command is executed.
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6.4.9.1 Non-Ohservation Procedrrres Format Summarv

Structure:

Procedure
Location
(1o byte)

00000)oc(
00001)oo(
00010)oo(
00011)oo(
m100)oo(
00i01)oo(
m110)co(
mlll)oo(
01000)oo(
01ml)ofi
01010)oo(
01011)oo(
01lm)oo(
01101)OO(

0r110)oo(
01111)OO(

Non-Observation
Procedure

Non-Obs 0

Procedure
Location
(1o byte)

Non-Observation
Procedure

Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs

10000)oo(
10001)oo(
10010)oo(
10011)OO(

101m)oo(
10101)OO(

10110)OO(

10111)OO(

11000)oo(
11001)OO(

11010)OO(

11011)OO(

11100)oo(
11101)OO(

11110)OC(

11111)OO(

Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs
Non-Obs

24
25

26
27
28
)o
30

3r

I
2

J

4
5

6

7

8

9

10

11

12

13

14

15

16

17

18

19

20

2t
22
23

Notes:

XXX allows addressing specific byres within 8 byte entry. The 32 entries have been
located in $e 256 byte block of memory reserved for Non-Observation Data Tables.

There is no access to Frequent Phase or Frequent Dark Current via the Non-
Observation Data Table. Access to Frequent Phase and Frequent Dark Current is only
from the Filter Group Data Table.

+ See Note 4 h 6.4.9.2
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6.4.9.2

Procedure ID Function Not e

1,4
2

00 through 31

32 through 38

39
40
41 through 62

63

Notes:

3

2

l. Parameters assigned by RAC as required.

in Calibration Header.2 Procedure ID never transmitted
Used in Engineering Telemetry

Not assigned to Engineering or Science Telemetry

Non-Obs 31 initiates the Integrity Check routine unless a program patch to
Non-Obs Jump Table is sent. Refer to Section 7 .4.2.2 for a detailed account of
the Integrity CheckA{on-Obs 31 procedure.

The default values for the Non-Obs. Procedures Dara Table are shown in Table 6.6.4.

J

4 the
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Non-Observation Procedure
Reserved for Other Use
Frequent Phase
Frequent Dark Current
Not Assigned
Reserved for Other Use
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6.4.10

6.4.10.1

MCC Step Size Lookup Data Table

Measurements:

The MCC Step Size for measurements is indirectly obtained from the Filter Group Data
Table (para. 6.4.1) by decoding the number of images (byte 2, bits 7-6) as either l, 4,
or 8 images and by decoding the Filter number (byte 0, bits 7-5) as filrers 1 to 8. The
MCC Step Size Lookup Dala Table specifies a single step that will uniformly srep rhe

scanning mirror for each successive image in the measurement.

6.4.10.2 Non-Observation Calibrations:

The MCC Step Size for calibrations is indirectly obtained from the Non-Observation
Dara Table (para. 6.4.9) by decoding the number of images (byte 1, bits 4-3) as either
1, 4 or 4O images and by decoding the calibration source Oyte 1, bits 0-2) as sources 0
(none) to 6 (laser). The MCC Step Size Lookup Data Table specifies a single step that
will uniformly step the scanning mirror for each successive image in the
calibration.

6.4.10.3 Freouent Ca li bra t ions:

As per Non-Observation Calibrations, except the Calibration Source data is obtained
from the Filter Group Data Table (byte I, bts 0-2).

6.4.10.4 Calculation:

The instrument software shall calculate the mirror position for each image as

fol lo ws:

rmage

image 2

rmage n

1 default
(default + step)

(default + (n- 1)*step)
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0

I
2

3

4
5

6
,7

8

9

10
11

t2
13

t4
15

BIT
0-7
0-7
0-7

6.4.10.5 MCC Step Size Lookuo Data Table Format:

Note: Each value occupies 12 bits in a 16-bit field with the upper 4 bits
and set to zsro.

unused

4IMAGE MEASUREMENTS:
BYTE DESCRIPTION

Step for Fitter 8:

upper byte
Step for Filter 1:

upper byte
Step for Filter 2:

upper byre
Step for Filter 3:

upper byte
Step for Filter 4:
upper byte
Step for Filter 5:
upper byte
Step for Filter 6:

upper byte
Step for Filter 7:

upper byte

DESCRtrTION

Step for Filter 8:

upper byte
Step for Filter 1:

upper byte
Step for Filter 2:

upper byte
Step for Filter 3:

upper byte
Step for Filter 4:
upper byte
Step for Filter 5:

upper byte
Step for Filter 6:

upper byte
Step for Filter 7:

upper byte

low byte

low byte

low byte

low byte

low byte

low byte

low byte

low byle

low byte

low byte

low byte

low byte

low byte

low byte

low byte

low byte

4 Images

4Images

4Images

4 Images

4 Images

4 Images

4 Images

4 Images

8 Images

8 Images

8 Images

8 Images

8 Images

8Images

8 Images

8Images

DME
N(0-4095)

N(0-409s)

N(0-4095)

N(0-409s)

N(0-4095)

N(0-409s)

N(0-4095)

N(0-4095)

DEMDE

N(0-409s)

N(0-4095)

N(0-409s)

N(0-4095)

N(0-409s)

N(0-4095)

N(0-4095)

N(0-4095)

0-7
0-7
0-7
0-7
0-7
0-7
0-7
0-7
0-7
0-'7
0-7
0-7
o-7

8 IMAGE MEAST]REMENTS:

BIT
0-7
0-7
0-7
0-7
0-7
0-7
0-7
0-7
0-7
0-7
0-7
0-7

BYTE

0

1

2

3

4

5

6
'7

8

9
10
11

12

13

t4
15

0-7
0-7
0-7
0-7

o-4J



4IMAGE CALIBRATIONS:
BYTE BIT
0 0-7
1 0-7
2 0-7
3 0-7
4 0-7
5 0-7
6 0-7
7 0-7
8 0-7
9 0-7
10 0-1
11 0-7
t2 0-'7
13 0-7
t4 0-7
15 0-7

0
1

)
3

4
5

6

7

8

9

10

11

t2
l3
l4
15

DESCRIPTION

Zero step for no source: low byte
upper byte
Step for ELS 1: low byte 4 Images
upper byte
Step for ELS 2: low byte 4 Images

upper byte
Step for ELS 3: low byte 4 Images

upper byte
Step for ELS 4: low byte 4 Images
upper byte
Step for BBS: low byte 4 Images

upper byte
Step for Laser: low byte 4 Images
upper byte
Not Assigned
Not Assigned

DMDE

DEMDE
N(0-409s)

N(0-4095)

N(0-4095)

N(0-4095)

N(0-409s)

N(0-409s)

N(0-4095)

N(0-4095)

N(0-409s)

N(0-4095)

N(0-4095)

N(0-4095)

N(0-4095)

N(0-4095)

4O IMAGE CALIBRATIONS:
BIT
0-7
0-7
0-7
0-7
o-7
0-7

DESCRIPTION

Zero step for no source: low byte
upper byte
Step for ELS l: low byte 40
upper byte
Step for ELS 2: low byte 40
upper byte
Step for ELS 3: low byte 40
upper byte
Step for ELS 4: low byte 40
upper byte
Step for BBS; low byte 40
upper byte
Step for Laser: low byte 40
upper byte
Not Assigned
Not Assigned

BYTE

0-7
0-7
0-7
0-7
0-7
0-7
0-7
o-7
0-7
0-7

Images

lmages

Images

Images

Images

Images

The Default values for the MCC Step Size Lookup Data Table are shown in Table 6.6.5.
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6.4.17.1 Heater Set Point Data Table Format

BYTE

0
1

2

3

BIT
0-7
o-7
0-7
0-7

DESCRIPTION

Temperature Set Point for OTE
Temperature Set Point for Optical Bench
Temperature Set Point for Rear Telescope
Temperature Set Point for Camera Bracket

DEODE
N(0-2s5 )
N(0-2ss)
N(0-255)
N(0-2ss)

Note: The temperature set points are achieved by a control mechanism. Input values
in the range of N=0-255 (O-FFh) adjust the thermistors according ro a linear
relationship where 0 (0h) counts represent 17.2 degrees Celsius and 255 (FFh)
counts represent 30 degrees Celsius. However, the instrument heater
algorithm will check to see if the temperature set point is exceeded by the
monitored thermistor value before switching off the heater. Hence, 255 (FFh)
(which cannot be exceeded) will turn the heaters full on. Therefore, 254 (FEh)
counts is the maximum set point close to 30 degrees Celsius for a controlled
in strument temperature.

The default values for the Heater Set Point Data Table are shown in Table 6.6.6.1,

6-45
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6.4.11.2 Cooler Set Point Data Table Format

BYTE BIT
0-7
0-7

DESCRIPTION

Temperature Set Point for CCD
Not Assigned

DMDE
N(0-2s5)
always=0

0

1

Note: The temperature set point is achieved by a control mechanism.
values in the range of N=0=255 (O-FFh) adjusts the thermistor
according to an algorithm. An inverter preceding the control
mechanism results in 0h causing the CCD cooler to be full on.

Inpu t

The default value for the Cooler Set Point Data Table is shown in Table 6.6.6.2.
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6.4.12 Calibration Source Warmup Data Table Format

BYTE BIT
0-7
0-7
0-7
0-7
0-7
0-7
o-7
0-'l

DESCRIPTION

ELS I Warmup Time
ELS 2 Warmup Time
ELS 3 Warmup Time
ELS 4 Warmup Time
BBS Warmup Time (low byte)
BBS Warmup Time (high byte)
Laser Warmup Time (low byte)
Laser Warmup Time (high byte)

DME
N(0-255) ticks
N(0-255) ticks
N(0-255) ticks
N(0-255) ticks
N(0-65535) ticks

0

1

,)

3

4
5

6

7

N(0-65535) ticks

The default values for the Calibration Source Warmup Data Table are shown in Table
6.6.7.
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6.5 DATA TABLE MEMORY MAPS

RAM Address
(hex)

Data Table Variabl e

4000-4007
4008-400F
40lo-4017
4018-401F
4020-4027
4024-402F
4030-4037
4038-403F
4040-4047
4044-404F
4050-4057
4058-405F
4060-4067
4068-406F
4070-4077
4074-407F
40ao-4047
4088-408F
4090-4097
4098-409F
4040-40A7
40A8-404F
4080-4087
40E8-40BF
40co-40c7
40c8-40cF
40DO-40D7
40D8-40DF
40EO-4087
40E8-40EF
40F0-40F7
40r'B-40FF
4LOO-4I07
4108-410F
4Lt0-4].17
4118-411F
4720-4t27
41,24-4L2F
4130-4137
4138-413F
4r40-4t47
4r4A-41,4F
4t50-4t57
4158-415F
4t60-4L67
4!64-4!6F
4770-4177
4174-477F
47AO-4747
4188-418F
4190-4t97
419 8-41 9F
47AO-41!.7
4148-41AF
4LBO-4),87
4188-418F

Filte
Filte
Filte
Filte
Filte
Filte
Filte
Fi 1te
Fi 1te
Filte
Pilte
Fi Ite
f i lte
Filte
Fi lte
Fi lle
Fi lte
Filte
FiLte
Fllte
Fi lte
Filte
Filte
Filte
Fiite
Fi lte
Fiite
Filte
Filte
Fi Ile
Fl lte

Fi Ile 0
L

2

4
5
6

7
8
9
10
11
72
13
74
15
L6
17
18
19
20
2L
22
23
24
25
26
27
2e
29
30
31

rG
rG
rG
rG
rG
rG
rG
rG
rG
rG
rG
rG
rG
rG
rG
rG
rG
rG
rG
rG
rG
rG
rG
rG
rG
rG
rG
rG
rG
rG
rG
rG

roup
roup
roup
roup
roup
roup
roup
roup
roup
roup
roup
roup
roup
roup
roup
roup
roup
roup
roup
roup
roup
roup
roup
roup
roup
roup
roup
roup
roup
roup
roup
roup

(IAW FSW PROM ver. 23 Auq. 1990)

Cyc I
Cyc 1

Cyc 1

Cyc 1

Cyc I
Cyc 1

Cyc I
Cyc I
Cyc I
Cyc I
Cyc I
Cyc 1

Cyc I
Cyc 1

Cyc I
Cyc 1

e0
e1
e2
e3
e4
e5
e6
e7
e8
e9
e1

e1

e1

0

1

3
4
5

Cycle 16
Cycle L7
cycle 18
Cycle 19
cycle 20
C'/ cle 2l
Cycle 22
Cycle 23
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RAM Address
(hex)

Data Table Var i.ab I e

41C0-41DF
41E0-418F
4l,FO-47F7
41F8-41r',9
41FA
41FE-41FC
41FD-41FF
4200-4207
4204-420F
42r0-42t7
42lA-42tF
4220-4227
4224-422F
4230-4237
423A-423F
4240-4247
424A-424F
4250-4257
4254-425F
4260-4267
4268-426F
4270-4277
427A-427F
42gO-4247
4248-420F
4290-4297
4294-429F
42AO-4247
4248-424f
42BO-4287
42BA-42EF
42C0-42C7

42C8-42?F
4304-4307
4308-430F
43L0-4377
4318-431F
4320-4327
432A-432F
4330-4337
4338-433F
4344-4347
4344-434F
4350-4357
4358-435F
4364-4367
436A-436F
4370-4377
437A-437F
4340-43e7
4388-438F
4390-4397
4398-439F
43AO -4347
43A8-434F

Exposure Time Data Tab 1e
Mirror Paral lel ism Data Table
Window Di.splacement Data Table
Heater Contro I Data Table
Nol Ass igned
Cooler Control Data Tabl e

Not Ass igned
Orb j. ta I Sequence I -CycIe

-Cyc 1 e

-Cyc I e

-Cyc I e

-Cyc I e

-Cyc I e

-Cyc I e

-Cyc 1e

-Cyc 1e

-Cyc 1e

-Cyc 1e

-Cyc I e
Orbi ta I Sequence II -Cyc1e

-Cyc 1e

-Cyc 1e

-Cyc I e

-Cyc 1e

-Cyc 1e

-Cyc I e

-CYc I e
-Cyc 1e

-Cyc I e

-Cyc 1e

-Cyc I e
Operations Data TabIe

(42c4 Minimum Altitude;
Not Ass igned
Non-Observa t i. on 0

Non-Observation 1

Non-Observation 2
Non-Observation 3
Non-Observation 4
Non-Observation 5
Non-Observation 5
Non-Observation 7
Non-Observation I
Non-Observation 9
Non-Observation 10
Non-Observation 1L
Non-Observation 12
Non-Observation 13
Non-Observation 14
Non-Observation 15
Non-Observation 16
Non-Observation 17
Non-Observation 18
Non-Observation 19
Non-Observation 20
Non-Observation 21

Sequence 0

Sequence 1

Sequence 2

Sequence 3
Sequence 4
Sequence 5
Sequence 6

Sequence 7
Sequence I
Sequence 9

Sequence 10
Sequence 11
Sequence 0
Sequence 1

Sequence 2

Seguence 3
Sequence 4
Sequence 5
Sequence 6

Sequence 7
Sequence 8
Sequence 9

Sequence 10
Sequence 11

42c6 Forward/Reverse )
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RAM Adrjress
(hex)

Dala Table Variable

4380-4387
4388-438F
43C0-43C7
43CB-43CF
43DO-43D7
43D8-43DF
43EO-4387
43E8-43EF
43F0-43F7
43r8-43FF
4400-440F
44t0-44!F
4420-442F
4430-443F
4440-4443
4444-4445
4446-4447
4448-444F
4450-44C7
44CO-4507
4508-4597
4594-45F7

Non-Observation 22
Non-Observation 23
Non-Observation 24
Non-Observation 25
Non-observation 25
Non-Observalion 27
Non-Observation 28
Non-Observation 29
Non-Observation 30
Non-ObservaLion 31
McC Step Size Lookup Tabie -4 Image Measurement

-8 lmage Measurement
-4 Image CaI ibration
-40 Image Calibration

Heater Set Point Data Table
Cooler Set Point Data Table
Not Ass igned
Calibration Source Warmup Times Lookup Table
Jump Table - 60 Entrieg
Non-observation Jump TabIe -.32 Entries
Velocity Table - 72 Entrieg
cRC Table (1.6 Entries of 3 words each)
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(hex)
4000

RAM Address

Filter
Groups
(256)

Cycles
(192)

Exp o sures
(32)

Parallel.
( 16)
Disp. (8)

Heater (2)

Filter
Group
Data
Table

Fltr, Rpt, #Images, Calib, Bin, Window

Filter Groups 0-31
(32entriesx8bytes)

40FF

4100

Cycle
Data
Table

4IBF
41C0

Exposure :

41DF

Mirror 41EO
Parallel.4lEF

Win Disp 41FO

Heater 4lF8
Control
Cooler 4lFB
Control

Fltr/Exp1 FltrlExp 8

Exo Time 12. .......................

Cycles A-Z
(24entriesxSbytes)

Displace.X,Y,Z.Re (6 bytes)
Disnl ace. X-Y.Z.lm (6 bvtes)

........., Exp Time 7

Exp Time 11

Exo Time 15

Exp Time 4,

Exp Time 8,

Htr Config.l null bvte
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4200

Orbital
Sequence

Data
Table

42BF
Operation42CO

Data Table
42C8

42FF

Non-
Observs.
Data
Table

4300

O rbital
Sequences
(1e2)

Operations
(8)

Non-Obs
Procs.
(2s6)

FF43

Exp, #Images, Fltr, Step, Larnp, Bin, Window

Non-Observation
Procedures

(32entriesx8bytes)

Start, Cycle, Rpt, Freq. Cal, Apert, Dur.

Orbital Sequence I
(l2entriesx8bytes)

Orbital Sequence II
(l2entriesx8bytes)

Orbit 1 to 15r 2 null bytes, Min.Alt,lnull byte,Fwd/Rev.,

I null bvte

Not Assigned (56 bytes)
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MCC Step

MCC Step

MCC Step

MCC Step

(4 entries x

Size for 4 Image Measuremenls

Size for 8 Image Measurements

Size for 4 Image Calibrations

Size for 40 Image Calibrations

16 bytes)

Cooler Set Point

Heater Set Point

MCC Step

Size

Heater 4440
Set
Cooler 4447
Set
Source 4448
Warmup444F

3F44

MC
Step Size
(64)

Htr Set (4)

Cooler Set (2)

Source Warmup (8)

Jump ( 120)

Non-Obs Jump (64)

Velocity (i44)

cRC (96)

Calibration Source Warmup (6 entries for sources)

4450 Jump Table (120 bytes)

44C8 Non-Obs Jump Table (64 bytes)

4508 Vetocity Table (144 bytes)

4598 CRC Table (96 bytes)
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6.4.r
6.4.2
6.4.3
6.4.7
6.4.8

6.6

The data tables previously outlined in para. 6.4 fall into two categories: those with
default values and those without default values.

Data tables without default values are not located in the ICDH's memory and must be

uploaded via a DATALD command (as specified in para. 6.3, note 7 and para. 6.3.4).

The data tables which must be uploaded are:

Data tables yjlL default values are present in the PROM memory of the ICDH. Upon

system power-on rhe dara tables are copied from PRoM to RAM. If the default values

are to be modified, a program patch must be performed (as specified in para. 6-3, note

8 and para. 6.3.5).

The default data tables are:

Refer. Para.

Filter Group
Cycle
Exposure
Orbital Sequence
Operations

Mirror Parallelism
Window Displacement
Heater Control
Cooler Control
Non-Observation Procedures
MCC Step Size Lookup
Heater Set Point
Cooler Set Point
Calibration Source Warmup

6.4.4
6.4.5

Table
Table
Table
Table
Table
Table

6.6.t
6.6.2

6.4.6.2
6.4.9

6.6.3.16.4.6.1
6.6.3.2
6.6.4
6.6.56.4.10
6.6.6.1
6.6.6.2
6.6.7

6.4.1 1. I
6.4.r1.2
6.4.12

Table
Table
Table

The Default Data Tables and associated default values follow
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Table 6.6.1 Mirror Parallelism Default Yalues

Displace.X.Re
Displace.Y.Re
Displace.Z.Re

Displace.X.Im
Displace.Y.Im
Displace.Z.Im

17E5h
350Fh
55E8h

2E3 0h
4E68h
6E8 8h

Table 6.6.2 Window Displacement Default Values

Displacement
(pixels)

0

0

0

0

0

83
0

0

This translates into the following hex format:

Address

_Entry_Hex-dec_Conrenr_(hex )_
(30) F0-24O oo 00 00 00 00 s3 00 00

Table 6.6.3.1 Heater Control Default Values

Heaters Configuration

efF Ir
8

1

2

3

4

5

6

7

48 - Disable

38 - Disable
28 - Disable

18 - Disable

4A - Enable

3A - Enable
2A - Enable
1A - Enable

This translates into the following hex format:

Address
Entry-Hex-dec-Content-(hex)-
(31) 41F8 0F 00
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Table 6.6.3.2 Cooler Control Default Values

Cooler Configuration

Cooler Mask = Disable

This translates into the following hex format:

Address
Entry_Hex-dec-Content_(hex)-

(3 1) 41FB 00 00
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51,,""
______________k?-

I Non obs. procedure No. 'O

2.048
8

1

0

NIGHT

K,o,a
+

I

I

431

n ql,

5

1

5

NIGHT

1.536
4

1

5

NIGHT

1.535
3

1

5

NIGHT

3.072
2

1

5

NIGHT

07 2
i

1

5

GHT

5

Exposure time ( secs )

Ca1lbrat.lon F11ter
No. of I mage s /callb.
CaLibration source
Apertures
Bin Dinensions

Hor i z. (pixels )

vert. (pixels) -
Calibration Hi r rors
source conErol -
window De fini tions
vert.. Ht. (bins)
vert. Off. (bins)
Horlz. wldth ( blns ) -
HorIz. off. (plxels ) -

Edit fields, P10=Exit, P11=Quit
File : $DISK2: IZUBAC.TABLES]DETAULT1.TBL,2

1

1

1

RETR
OFP

102
138
100

30

5

1

DEPL
ON

2 40
0

31
2

5

1

DEPL
ON

240
0

31
2

5

1

DEPL
ON

240
0

31

5

1

DEPL
ON

240
0

31

Page

5

1

DEPL
ON

82
0

31
2

of 5

3.

NI

Pj--r-
+----

8 9 10 11
Non Obs . Procedure No. 5

'7

Exoosure time (secs)
caiibration Filter
No. of Images /ca!!b -

calibratlon source
Ape r !ures
Bin Dimenslons
Horlz. ( pixels )

vert. ( pixel s )

calibration [lirrors
source Control
wtndow Deflnltlons
verE. Ht. (bins)
Vert. Off. (bins)
Horiz. Width (bins )

HotIz. Off. ( pixels

5

1

DEPL
ON

5

1

DgPL
oEr

5

5

DEPL
OFE

5

5

DEPL
OFF

5

5

DEPL
OFF

3 .0'12
6

1

5

NIGIIT

3.200
8

4

4

NI GHT

3.200
I
4

3

NIGHT

3.200
8

4
'2

NIGHT

3.200
8

4

1

NIGHT

32.168
7
I
5

NIGITT

)-

5

5

LDEP

240
0

31
2

240
0

31
2

48
0

31
2

48
0

31
2

48 48

00
31 31

a,

Paqe 2 of 6

Non Obse rvation Data Tab I e---

f1e1ds, FL0-Ex1t, F1l-Qutt-Soiixi. 
I ZUBAC. TiBLES ]DEFAULT1 .TBLi2

OVERSTAI ,,P

Edit
File:
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TABLE 6.6.4 NON.OBSERVATION PROCEDURES DEFAULT VALUES

2

--------------:>

I

I

I

I

I

I

I

I

I

i

I

I

I

I

I

I

I

I

I

I

I

I

II

I



)c {r.r
r!f-.Lt-

Fr-Pl.- P..""lY'"4--, Sk- 9p- -->
L

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

+N

Non obs, procedure No. L2 13 14 I 15 16 11

Exposure tine ( secs )

Cal ibration Filter
No. of I nage s /ca! ib .

Cal i bration Source
Ape rtu res
Bin Dimensions
Horiz. ( pixels )

vert. (pixels )

CaI ibration Mirrors
Source Control
Window Definitions
Vert. Ht.. (bins)
vert. Off. (bins )

Horiz. width (blns )

Horiz. Off. (pixels

0,512 0.512
88

40 40
L2

NIGHT NI GHT

15.

NI

'1

4

4

NIGHT

5.400
3

4

2

NIGHT

360
2

4

1

GHT

65s3655 536
I
1

0

GHTNI

3

on Observation Data Tabl.e- ------------+

5

5

DEPt
OEP

48
0

31
2

5

5

DEPL
OFF

48
0

31
2

5

2

DEPL
OEF

80
0

31
2

5

DEPL
OFE

80
0

31
2

15
10

DEPL
OFF

24
0

10
1

Page

15
10

DEP L
OEP

24
0

10
7

of 5

EJOIE
File:

f j.e1ds, P10=Exi t, F11=Quit
SDISK2: I zUBAC. TABLES IDEFAULTI . TBL i 2

OVERSTRI * P

-r/---f

3 .012
6-
1
0

NIGHT

536
8

4

6

GHT

J.c
e-

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

+N

Non Obs. procedure No. 18 19 20 2! 22 23
+

I

I

Exposure time (secs
Cal lbration Filter
No. of I mage s/Ca 1i b
Cal ibration Source
Ape rtures
Bin Dinenslons
Horiz, (pixels )

vert. (pixels) -
Cal ibration flirrors
Source Conlrol -
l.rl ndow Definitions
vert. Ht. (bins)
vert. Off. (bins)
Horiz. width (bins) -
Horiz. Off. (pixels )-

0.512 0.512 0.384 1.
888

40 40 40
346

NIGHT NIGHT NIGHT NI

1 .536
I
I
0

NIGHT

4

on Observatlon Data Table- ------------+

15
10

DEPL
OEF

24
0

10
1

15
10

DEPL
OFE

24
0

10
7

15
10

DEPL
ON

24
0

10
1

5

5
DEPL

OFF

48
0

31
2

5

1

DEPL
OPF

240
0

31
2

Page

5

1

DEPL
OFE

240
0

31

of 6

Edi t
t 1re:

fields, F10=Ex i t, F11=Quit
SDI SK2: I zUBAC. TABLES ]DEFAULT1 . TBL,2
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I

24

Z--DL-F_
!lr5 Pcat ,

llc
lV,t,l,,Ah
l---;i--1

Dc

llu:o--
28

}C
{,tl*t

+

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

+

Non Obs. procedure No.

Exposu re tlme (secs) -
Cal ibration Filter
No. of Image s /Calib. -
Calibration Source
Apertu(es
Bin Dinensions
Horiz. ( pixels )

vert. (pixeLs) -
Cal i brati on Mi rrors
Source Cont roL
Window Deflnitlons
Vert. Ht. (bins)
vert.. Off. (b1ns)
Horiz. width (bins )

Hori z. off. (pixels

6.400
8

1

0

NIGHT

0.512
I
I
0

NIGHT

15.360
8

1

0

NIGHT

3.200
8

t
0

NIGHT

1.536
I
1

0

NIGHT

32.168
8

I
0

NIGHT

5

1

DEPL
OFE'

82
0

31

5

5

DEPL
o E'r

48
0

31
2

5

1

DEPL
OPF

240
0

31
2

5

5

DEPL
orr

48
0

31

55
55

DEPL DEPL
oPr oPr

48 48
00

31 31
22

Page 5 of 6

Edit fields, F10=Exit, F11=Quit
FiIe: $DISK2: I ZUBAC. TABLES ]DEFAULTl . TBL;2

OVERSTRI,TP

WTni aal''l
oCl<C

)C
V,A

L)L
\4-o ,')---t-

3

in i'.lolz de€t^)

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

I

+N

Non obs. procedure No. 30

Exposure tlne (secs )

Cal lbration FiIter
No. of Images /Calib.
CaI ibration source
Ape rtures
Bin Dinensions
Horiz. ( pixels )

verl. (pixels )

Ca] ibration Mi rrors
source Cont rol
WI ndo!, DeflnLtlons

Ve rt. Ht. ( bins )

ve rt. Off. ( bins )

Horiz. Width ( bins )

Horlz. Off. (pixels)- 1 7 I

on observarion Dara rable- ------------::::-!-:j-!--1

1

0.512
I
1

0

NlGHT

0.384
8

1

0

NIGHT

15
10

DEPL
OEE

24
0

10

15
10

DEPL
OEP

24
0

10

fields, F10-Exi t, P11=Qu i t
SDrsK2: I zuBAc. TABtES ]DEFAULT1 .TBL;2

Edit
Eile:
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Procedures 0 through 31 translate into the following hex forrnat:

,r* Non Obse rvat ion Data TabLe **

81
89
89
89
89
C9
84
80
80
80
84
80
84
84
84
89
89

40
44
44
44
44
44
44
44
44
4A

44
44
44
44
4A

44
4E

4E
4E

44
44
44
44
44
44
44
4A

44
4E
4E

Ent r
(00 )

(01)
(02 )
( 03 )

(04 )

(0s)
(06 )
(07 )

(08 )
(09 )

(10 )

(11)
lt2)
(13 )

(14)
(1s)
(15 )

(17 )

(18)
(19)
(20 )

l2r I
l22l
(23 )

l24l
(2s)
(26 )

127 )

,28 )

(30 )
(31)

Address
y hex Content----73 oo- 10 oo

4308 18 25
4310 18 45
4318 0c 65
4320 0C 85
4328 04 A5
4330 1g C5
4338 88 s5
4340 19 09
4348 19 0A
4350 19 0B
4358 19 0C
4360 78 49
4368 32 6A
4310 90 EC

4318 90 00
4380 04 11
4388 04 L2
4390 04 13
4398 04 L4
4 3A0 03 16
43A8 0C 0E
4380 0C 00
4388 18 00
43C0 04 00
43c8 32 00
43D0 88 00
43D8 0C 00
43E0 19 00
43E8 78 00
43F0 03 00
43F8 04 00

(hex )

00
c0
c0
c0
CO

c0
CO

80
84
84
84
84
84
84
81

66
FO

FO

EO

FO

52
FO

FO

30
30
30
30
30
30
50
50
18
18
18

BA 6 4 1E
02
02
02
02
02
02
02
02
02
02
02
02
02
02
02
07
07
07
01
01
02
02
02
02
02
02
02
02
02
01
07

18
18
30
FO

EO

52
30
FO

30
30
30
18
18

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

1F

1F'

1F
1P
1P

1F
1E

LF
1F
1F
1E

OA

OA

OA

OA

OA

1F
1E
1P
1P
1F'

1F
1r
1F
0A
OA
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Filter 8

Filter 1

Filter 2

Filter 3

Filter 4
Filter 5

Filter 6

Filter 7

Table 6.6.5 MCC Step Size Lookup Default Values

Step for S Images

0

292
295
JJ+
388
378
389
404

0

t46
148
167
194
189
194
202

Step for

No source
ELS 1

ELS 2
ELS 3

ELS 4
BBS

Laser

OIE
Optical Bench
Rear Telescope
Camera Bracket

@

40 Images

Table 6.6.6.1 Heater Set Point Default Values

0
295
334
391
404
0

33s

0

30
JJ
39
40
0
J+

7Fh
7Fh
7Fh
7Fh

Table 6.6.6.2 Cooler Set Point Default Value

00h (TEC full on)

6-6t
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Table 6.6,7 Calibration Source Warmup Default Yalues

ELS 1

ELS 2

ELS 3

ELS4
BBS

Laser

16

16

16

16

4688
14062

2 sec.

2 sec.

2 sec.

2 sec.

10 min.
30 min.
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7.0 ENGINEERING TELEMETRY

7.1 INTRODUCTION

Engineering telemetry is sub-commutated into the science telemetry stream with
separate RIU channels for each of the engineering sub-commutation rates. The 1

kbps engineering telemetry data stream contains the essential instrument health
and safety data and includes: active and passive analog, bilevel digital and

engineering serial digital telemetry functions. These functions are described in the
following paragraphs.

7,2 ANALOG TELEMETRY

The WINDII instrument is monitored by 6 analog telemetry channels; 3 active and 3

passive. The active analog telemetry signals are available only when instrument
power is on and are contained in 31 words in total. The passive analog telemetry is

always valid, while all other telemetry functions are invalid unless instrument
power is on. There are 20 spare RIU channels for the analog telemetry.

Each Engineering Minor Frame (EMIF) contains 128 8-bit bytes and appears in the
telemetry strezrm at a rate of 1.024 slframe. Each Engineering Major Frame @MAF)
appears every 65.536 seconds and is composed of 64 EMIFs. The UARS EMIF format is
illustrated in Figure 7.2.1.

7-1

For serial digital telemetry, command and time-code signals that represent
quantitative values, the most significant bit (MSB) shall be the first bit shifted across

the instrument/spacecraft interface; as specified in the GIIS, para 3.8. For
documentation purposes, the first bit of all serial digital data shall be labeled bit "0"
(i.e. an S-bit word shall consist of bits "0" to "7"), wirh bit 0 being the mosr significant
bit. (this is opposite to standard data processing usage).
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Figure 7.2.1: UARS Engineering Minor Frame (EMIF) Format

WD FUNCTION WD FUNCTION WD FUNCTIONWD FUNCTION
SYNC'D7'

CDCMDCNT
CDBLWORD I
oBcwoRD2

NBAANAMUXl
NBADIG MUX

HGENGDATAA
ESlROLLF

PSPULSEAI

PWTLI
ACSS

ACS8

PM8

MPS8

sccu8
suBcoM64
MAXRA?E1
]!TAYRATE2

MAIRUCIlITI
PSQBAI

PIUREMAATC
HRENGDATA

PMREMACTRC
SOENGDATA

PWISCCU

PWIIMLO
PSUs

SSPP8

CLAlPEM8
ItALOE8
ISAMS8

suBcoM64

0

4

8

t2

16

20

{0
44

48

56

60

64

68

76

80

84

88

96

100

104

108

r l2
116

120

124

SYNC'99'
CDEFRMCNT
CDBLWORD2

oBcwoRD3
NBA-{NAMUX2

NBBDIGMUX
HGENGDATAB

ES2ROLLF

PSPULSEBI

CDHs
ACS8

ACSS

PM8

MPSs

SCCU8

suBcoM64
TIAYRATET

NTAZRATE2

ACBREF2

PSQBBI
PIIREMCATC
HRENGDATA

PNTREMBDTRC

SUENGDATA

ACINVMON
ESAM8

PSU8

IIGAS
CLAlPEME

HALOE8

ISAMS8

SUBCOM64

I

l3
17

29

4l
45

49

53

57

61

65

69

77

8l
85

89

93

9?

l0l
105

109

I t3

I l?
121

125

sYNC',07'
. CDXPAAGC
CDFLXDUMP
oBcwoRD4

NBBANAMUXI
NBATUSERERR

ESlRPM
ESlPITCHF

PEMENGDATA
CDE8

ACSs

ACS8

PM8

MPSS

PWIACS

suBcoM64
MAZRATEl

MAIRUAMTI
CLENGDATAT

PSHBAI
PMREMBAT(I
HRENGDATA

PEC'EPENGDATA

WIENGDATA

ACINIMON
SADS

PSUs

sus/wrN8
CLAlPEM8

}IALOE8
Spare

suBcoM64

6

l0
t4
l8

26

30

34

38

42

46

50

54

66

70

74

78

E2

86

90

94

98

102

t06

I t0
I t4

118

126

CDCUSTATENG
CDXPBAGC
oBcwoRDr
oBcwoRDs

NBBANAMUX2
NBBTUSERERR

ES2RPM

ES2PITCHF

ISENCDATA

CDHs

ACSS

ACS8

PM8

TI PS8

THERMAL64
SUBCOM64

\IAXRATE?
]\IAIRUBMTI

CILENGDATA2' 
PSHBBI

PlI'IREMDATC

HRENGDATA

PDAXENGDATA

P!VICDH
ISENGDATA

PS U8

PS U8

I{RDI8
CLAESS

SUBCOMs
THERMAL64

SUBCOM64

3

7

ll
l5
l9

27

3t

39

43

4i

59

ri7

it
75

79

E3

87

9l
95

99

103

lll
ll5
119

l:3
t27
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7.2.1 Analog Telemetry Sampling Rates

The analog telemetry is sampled once
following RIU channels:

every EMAF (1/65.536 seconds) on the

Acti ve:

Quiet Bus Voltage

Quiet Bus Current
Pulse Bus Voltage

Passive:
EU Temperature
ISU Temperature
Filter Wheel
Temperature

RIU Channel EMIF Byte
Displacement
60
61

62

40
4t
42

29
29
29

30
31

22

29
29
62

7.2.2 Analog

Refer to Appendix
ranges.

7.2.2.1 (deleted)

7 .2.2.2 (deleted\

Telemetry Decode

IV for Analog (active + passive) telemetry decode and output

7.3 BILEVEL DIGITAL TELEMETRY

The bilevel digital telemetry is available only when the instrument's quiet bus power
is on and is contained in one word. There are 6 spare RIU channels for the bilevel
digital telemetry. The Bilevet words have 8 bits each; 1 bit is designated with the

remainder not yet allocated.

7.3.1 Bilevel Digital Telemetry Sampling Rates

The bilevel digital telemetry is sampled
the following RIU channels:

eight times every EMAF (118.192 seconds) on

RIU Channel EMIF B yte
Displacement
110
110

7 .3.1.1 Watchdoe Timer

The Watchdog Timer sets a telemetry flag as a result of the following fault conditions:

a) CPU-related fault resulting in a failure of the processor to update the
timer at 128 millisecond intervals. The Watchdog Timer will time-out and

cause its associated telemetry flag to be set.

Watchdog Timer
Baffle Door Indicator

48
49

0

0

b ) (deleted)

125
124
62

7-3
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c) Loss of power to the ICDH, causing the Watchdog Timer line to go ro a

logical '0', indicating a fault condition.

If the Watchdog Timer indicates a "Not OK", a System Reset (RESET) command should
be sent. If this does no! restore proper operation, the instrument should be tumed
off to prevent damage due to possible loss of operational temperature control of the
ISU.

7 .3.1.2 Baffle Door Indicator

This function monitor indicates the open position of the baffle door in the ourer
baffle assembly (OBA). This door is to remain closed during all integration and test
activities, except for Post-Acoustic Tests at G.E. facilities in East Windsor, and
throughout launch, orbital insertion and outgassing activities. It is opened during
the initial instrument tum-on procedure by activation of the pyrotechnic initiators.
To check the baffle door status, it is necessary to perform a RESET command after the
baffle doors are released.

7.3.2 Bilevel Digital Telemetry Decode

BIT FI.]NCTION LABEL I:m TELEMETRY
CHANNEL

0

1

Watchdog Timer
Baffle Door Indicator

WATCHDOG

BAFFDOOR

l/O=OK,/Not OK
1/0=Not Open/Open

7-4
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7.4 ENGINEERING SERIAL DIGITAL TELEMETRY

Additional WINDII instrument status is monitored by one engineering serial digital
telemetry word which contains eight bits of engineering data.

This engineering digital serial telemetry is sampled by the RIU once every EMIF
(111.024 seconds). WINDII in turn subcommutates this telemetry byte such thar a

"standard" set of 8 engineering serial digital telemetry bytes are transmitted 8 times
per EMAF (every 65.536 seconds). These "standard" 8 bytes are sequentially
transmitted, with a different byte being transmitted every EMIF (1.024 seconds). This
transmission sequence of "standard" engineering bytes will'be repeated after 8.192
seconds. Note that byte 7 (which is transmitted every 8.192 seconds) is subcommutated
a funher level such that it will represent a different telemetry description every
transmission (every 8.192 seconds). However every EMAF (65.536 seconds), each of
these individual sub-bytes (contained in byte 7) will repeat.

Paragraph 7.4.1 lists the breakout of the detailed contents of each subcommutated EMIF.

7-5



To: Rejean Michaud, David Kendall
From: Gordon Shepherd

Date: July 18,2000
Subject: More on WINDII

We haven't progressed much with WINDII beyond my report of a few days ago. The
UARS FOT got us some engineering data, which showed that all the WINDII functions
we monitor are fine. So we have yet to find definitive evidence of a malfunction, but on

the other hand we can't extract any data either. We will continue as far as we can go.

We had been waiting until July to discuss the WINDII contract renewal with you. This
was the month in which NASA was to decide whether UARS operations would continue

past September 30. However, if we can't obtain WINDII data then this is irrelevant.

Thus I would like to give you a brief update of our current thinking. The porting of the

SDPPS to Unix has turned out to be more difficult than we thought, and so this task will
not be complete before our current contract ends on September 30. On the other hand we

cannot embark on the final reprocessing until that is done. The contract is currently
carrying 401o of Brian and'7 57o of Alain Soltesz, who has been doing the operations

work. If operations cease, then there is no justification for the continued support of Alain.
Thus our preferred approach would be to extend the current contract by about six months

in order to complete the SDPPS conversion. This extension would be to support Brian at

a desired level of 50Vo since he is really the only person that can do this work. Once we

have demonstrated its performance we could then negotiate with you a final contract to

complete the WINDII re-processing and data archival; this contract could start on April 1

of 2003 if things go as planned. We can provide further details as required.

In early April I did express to you some concern about the support level for the CRESS

Space Instrumentation Laboratory (CSIL) and we are monitoring that situation as well.
We have another grant from CRESTech for this year, at $50K, and EMS will we think
again provide $25K. We are doing some work on MANTRA for Jim Drummond, and on

VOLE for Ted Llewellyn. We also will be doing some etalon measurements for SWIFT,

but we are still falling a little short of supporting our two technical staff. Brian is going to

talk to Ian McDade about whether there is any more SWIFT work that might be

supported, possibly in the calibration or detector areas. Its worth remembering that our

lab is donating the use of a $70K detector for SWIFT use. There is another possibility we

will find out about in September, and we expect to have our Canada Research Chair

announcement then as well. While the incumbent won't arrive until next year, we expect

him to be a signiircant user of the laboratory, so do want to maintain our staffing level

until then if at all possible.

In summary, I'm not asking for anything with regard to CSIL now, but will keep you

informed. For WINDII however, we do need to make some decisions soon as the contract

end is very close at hand. Thus I would like to exchange ideas as soon as possible that

will determine our future direction here. I'll be grateful for your perspective on this.



Engineering S erial

For all Engineering
Bit Name

State

Orbital Event Code

Not assigned

CAL Source

Range (0 - 3)

ICDH current state, decoded as:

0 - Halt
1- Safehold

2 - Execute

3 - Command iD Progess Flag - Note 1

Range (0 - 7)

3-bits to indicate the last orbital event

command executed, decodes as follows:

0 - No event since last reset/power-on

1 . OBLAT45
2. OBLAT135

3 . SUNRISBI5
4. SUNRISEI35

5 - SUNSE-[45

6 . SUNSETI35

7 - EQ)O{ADrR

always=0

Range (0 - 7)

3-bits to indicate the calibration source currently
use, decoded as follows:
0 - No calibration source in use

I - ELS 1

2 - ELS2
3 - ELS3

4 - ELS4

5.BBS
6 - LASER

7 - not assigned

Digital

Serial

Telemetry Decode

Digital Telemetry bit 0 is the most significant bit (msb).
Description

Range (0 - 63)

RIU command curently executin&/last executed
(excluding orbital events). Command numbers decode

7

6

5

4

3

2

as:

0-31

32
33
34
35
36

38
62
63

Non-Observation

and para. 6.3.3)
Hatt
Exe c ute
Resume

Safehold
Dataload
Program Patch

Memory Dump

Power-On Rese!

Discrete Reset

Procedures (Table s.2.6.2.5

tn

I
0

7

6

5

4

3
,>

I

7-6

7.4.1

Note:
Byte

0 RIU Cmd

1



7

6

5

4

3

1

I
0

7

6

5

4

3

2

I
0

1

6

5

4

3

7

3

4

Engineering Serial Digital Telemetry

Byte Bit Name

0 Source Warmup

2 Apertl
Apertl
Aper'z
Apenz

Closed

Open

Cl osed

Open

Not Assigned

Not Assigned

Apertl Cmd

Apert2 Cmd

Calmil Cmd

Calmi2 Cmd

Decode (cont'd)

Description

Range (0 - l)
Indicates that the ICDH has waited ttle appropriate

amount of time for the calibration source to wannup

0 - Not Stable

1- Stable

Aperture I Closed 1/0 = Closedf.{ot Closed

Aperture I Open l/0 = Open[.Iot Open

Aperture 2 Closed 1/0 = Closed,/1.{ot Closed

Apertue 2 Open l/0 = Open/Not Open

always=0
always=0

Apertue I Cmd l/0 = Closed/Open

Apenure 2 Cmd l/0 = Closed/Open

Cal Mir I Cmd l/0 = Deploy/Retract - Note 2

Cal Mir 2 Cmd l/0 = Deploy/Retract - Note 2

always=0
always=0

Cal Mir 1 Deployed l/0 = Deployed/Not Deployed

Cal Mir 1 Retracted 1/0 = Retracted/Not Retracted

Cal Mir 2 Deployed 1/0 = Deployed/Not Deployed

Cal Mir 2 Reracted 1/0 = RetracledlNot Retracted

Range (0 - 63)

RIU command currently executin&/last executed

(excluding orbital events), Command numbers decode

as:

0-31
32
33
34
35
36
37
38
62
63

Range (0 - 3)

ICDH current state, decoded as:

0 - Halt
1- Safehold

2 - Execute

3 - Comma.nd in Progless Flag - Note

Not
Not

Assigned

Assigned

RIU Cmd

Non-Observation

Halt
Execute
Resume

Safehold
Dalaload
Program Patch

Memory Dump

Power-On Reset

Discrete Reset

Commands

1

0

S tate

Calmil Deployed

Calmil Retracted

Calmi2 Deployed

Calmi2 Retlacted
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Engineering Seriat Digital Telemery Decode (cont'd)

Byte Bit Name Description

5 Filter Wheel Position Range (0 - 15)

4-bits to indicate the last filter wheel position the

software comma[ded the filter wheel to move to,
decoded as a filter position from I to 8,

Decode:

Filter Line Wavelength
No (nm in air)

1- Bkgrd 552.5
2 - Or (1S) 557.73
3 - Or (1D) 630.03
4 - oII(2D)/oH Pr(2) 733.01732.01731.63
5 alb OH/Bkgrd 730.017 r5.0
6 - OH Pr(3) 734.09

7- 02 763.22

8 - Open

Indicate the status of the filter wheel
position read from the hardware

l/0 = OK/Not OK

alwavs=0
alwavs=0

MCC Fault flag as read from MCC

1/0=Not OK/OK

Range (0 - 7)

8-bit error code indicating reason for eror
and subroutine encountering error or area of PROM RAM
if Integrity Check is activated

Remains in effect until a new error

code is encoutrtered or system is reset.

Zeroed only on power-on reset or if special patch

code is sent and executed or if ICDH passes Integrity

Check

Refer to Section 7.4.2.2 for Decode

7

6

5

4

3 Filter Wheel Status

Not Assigned

Not Assigned

MCC Fault

2

I

0

7

6

5

4

3

2

6

1

0

7-8

Error Code
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Engineering Serial Digital Telemetry Decode (cont'd)

Byt€ Bit Name Description

7 7 -0 Temperature Range (0 - 255)

8-bit temperature (and heater power) value which

is further subcommutated (resulting in each byte

being sent onceruARs minute) as follows - Note 3:

Sub-Bvte Ell

Note l:

Note 2:

Note 3:

Note 4:

Name

OTE Temp

Optical Bench Temp

Rear Telescope Temp

Camera Bracket Temp.

CCD Temp

Heater Cooler Utilization
Heater lA or lB
Heater 2A or 28

Heater 3A or 38
Heater 4A or 48

Cooler
Not assigned

Not assigned

Not assigned

DescriDtion
Range (0-255)

Range (0-255)

Range (0-255)

Ranee (0-255)

Range (0-255)

for
for
for
for
for

decode

decode

decode

decode

decode

0

1

2

J

4

5

0-7
0-7
0-7
0-7
0-?

0-7
0

I
2

3

4

5 -'1

0-7
0-7

Refer to

Refer to

Refer to

Refer to

Refer to

App.

App.

App.

App.

App.

output

output

output

output

output

raage &
range &
range &
ralge &
range &

IV
IV
ry
Iv
IV

(Note 4) :

If either ON=0, else

If either ON=0, else

If either ON=0, else

If either ON=O, etse

If ON=0, if OFF= I
al\PaYs=0

always=0
always=0

both

both
both

both

OFF= I
OFF= I
OFF=1

OFF=1

6

7

Command in Progress state indicates a Non-Observation procedure, Data Load, Program Patch, or

Memory Dump are curently in progress

Currently both Catibration Mirrors are simultaleously commanded to either deploy or retract.

The allocation of lwo bits for this function is to reserve a bit for each mirror in the evert of
future patch code to commartd the mirrors to different positions.

Byte 7 (v/hich is transmined every 8.192 seconds) is subcommutated a funher level such that it
will represent a different telemeuy description every 8.192 seconds. However every EMAF
(65.536 seconds) each of the individual sub-bytes (contained in byte 7) will repeat.

Heaters are located in the instrument as follows:
I (A orB) = OTe

2 (A or B) = Optical Bench

3 (A or B) = Rear TelescoPe

4 (A or B) = Camera Bracket

7-9
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4.2

1.2

7

7

Error Code Decode

I Normal Operations

Code Pro c e dure

O CLEARED

Errors

Reason

Power-on reset or special patch used to clear eror flag or
passed Integrity Check

Did not receive a valid response from ISU
NAK received from ISU
DMA Timed-out
Data Tabtes undefined when EXECUTE command received

Filter Wheel position not valid at initialization
Execute commald received in SAFEHOLD state

Resume command received in SAFEHOLD state

NON-OBS command received when not in HALT state

Memory Dunp command received in EXECUTE state

Unrecognized RIU command

Dataload checksum not correct

Program patch checksum not correct
RIUBUFF overflow

Dataload checksum not correct

passes then a zero value will
Telemetry, and the Integrity
the comparison fails (i.e. the
then a non-zero value shall
Telemetry and the Integrity

ICDH

I RXISU

2 T)<ISU

3 EXDMA
4 E)GCUTE

5 HWINM-FW
6 EX_SAFE

7 RESI,'ME_SAFE

8 NONOBS

10 MD-E)(EC

iI RruCMD

12 DLCKSM_UP

13 PPCKSM

14 RruBUFF
15 DLCKSM EX

Error code is only zeroed on power-on rcset or if special patch is executed or if ICDH
passes Integrity Check.

7.4.2.2 Integrity C heck

An integrity check on lhe contents of PROM and specific areas of RAM can be

invoked by commanding NON-OBS 31 which is not the standard Non-Obs 3 1 Data Table
procedure, but a routine which resides in PROM. (It is for this reason that if one
wishes to perform a standard NON-OBS 3l in accordance with the Non-Obs Data Table
definition, a program patch to the Non-Obs Jump Table must first be done to disable
the Itrtegrity Check routine).

The Integrity Check routine first performs a memory dump of working RAM from
address 4000h to 7FFFh. It next performs a checksum on the PROM and specific areas

of RAM and compares each calculated checksum to a previously stored checksum
value in the CRC Table. If an area of RAM is to be altered via a program patch, an

accompanying program patch to the CRC Table must also be done in order to keep the
stored check sum values valid.

If the calculated Checksum/CRC Table value comparison
be retumed in the Error Code (Byte 6) of Engineering
Check routines continues with the next comparison. If
calculated Checksum/CRC Table contents are not equal)
be returned in the Error Code (Byte 6) of Engineering
check routine halts.

The returned error will have the value F1, where 1 is in the range of O-Fh and
indicates which area of memory contained the error.

The error decode and areas of investigation are as shown below:

7 -10
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Error PROM/RAM Contents Address (h)

rc
F1

F2
F3

F4
F5

F6
F7
F8

F9
FA
FB

rc
FD

FE

FF

PROM.1
PROM.2
MIRROR PARALLELISM
WINDOW DISPLACEMENT
HEATERCONTROL
COOI.ERCONTROL

NON-OBS PROCEDURES

MCC STEP STTF

TIEATER SE'TPOINT
COOLERSETPOINT
CALIBRATION SOTJRCE WARMUP
JUMP TABLE
NON-OBS JT]MPTABLE
VELOCITYTABLE
Not Assigned
Not Assigned

ooo{2FF
0360-3FFF
41E0-41EF
4lF0-41F7
41F8-41F9
41FB.41FC
4300-43FF
4400-443F
4440-4443
4444-4445
4448-444F
4450-44C7
44C8-4507
4508-4597

7-11
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E.O APPENDICES

APPENDIX I

SCIENCE TEI-EMETRY . FORMAT SUMMARY PARAGRAPHS

Paragraph
Number

Title

5.2
5.2
5.2
5.2
6.4
6.4

1.2.1

1.2.2
1.2.3

1.2.4

5.2.1.2.r3
5.2.1.2.t4

5.2.t.2.17
5.2.t.2.18
5.2.1.2.19
5.2.1.2.20
5.2.r.2.21

MEASUREMENT HEADER

Sentinel
Measurement ID
Orbit Number
Orbital Sequence

Forward Reverse
Cycle
Cycle Repeat Number
Filter Group
Stan Time
Measurement Filter
Observation Category

Special Observation Category

Number of Images
Horizontal Bin Dimension
Number of Repeats
Vertical Bin Dimension
Window Vertical Height
Window Venical Offset
Window Horizontal Width
Window Horizontal Offset
Window Separation
Exposure Time

Oblateness FOVI, FOV2
EMAF Timetag

5.2.
5.2.
5.2.

7

7.1

5.2.t.2.15
5.2.1.2.16

)<
2.6
2.'l
2.8
2.9
2.10

i12

t
1

1

1

1

1

1

1

1

5.2.
5.2.
5.2.
6.4.
5.2.
6.4.
5.2.r.2.12

.1
11n
1.r1

6.4.3
6.4.3
5.2.r
5.2.r

8-1

I



Paragraph
Number

Title

5.2.2.2.1
5.2.2.2.2
5.2.2.2.3
<)))a
5.2.2.2.5
5.2.2.2.6
5.2.2.2.7

CALIBRATION IMAGE HEADER
Sentinel
Image ID
Image Number
Mirror Position
EMAF Timetag

Calibration Source Output
CCD Temperature

MEASUREMENT IMAGE TIEADER

Sentinel
Image ID
Measurement Number
Image Number
Mirror Position
EMAF Timetag
CCD Temperature

IMAGEDATA
Dark Current Monitor (#1-4)
FOV2 and FOVI , lines l-n

MEMORYDUMP
Sentinel
Memory Dump ID
Code Lengrh
Stan Address
Che c ks um

CALIBRATION TIEADER

Sentinel
Calibration ID
Orbit
Orbital Sequence

Non-Observation Procedure
Filter Group
Start Time
Calibration Filter

5.2
5.2
<,
<,

3.2.1
3.2.2

3.2.4
5.2.3.2.5
5.2.3.2.6
5.2.3.2.7

5.2.5.2.1
5.2.5.2.2
5.2.5.2.3
5.2.5.2.4
5 .2.5.2.5

2.6.2.1
2.6.2.2

4.7.1
2.6.2.5
2.6.2.6
2.6.2.7
2.6.2.8

3.2.3

<) L) 1

5.2.4.2.2

2.6.2.3
2.6.2.4
4.7

5

5

5

5

6

6
)
5

5

5

8-2

IXTINTIII Driarr] a^^---] l^ l' A11 In+aia^^a nA7 A rr ,t',t,lrrr nnt D-.,a!



Paragraph
Number

Title

Calibration Header Packet (cont'd)

Calibration Source
Number of Images
Horizontal Bin Dimension
Venical Bin Dimension
Yy'indow Vertical Height
Window Venical Offset
Window Horizontal Width
Window Horizontal Offset
Window Separation
Exposure Time

Laser Light Out
Laser Current
Laser Temperature
Laser PZT
Laser Consumption
W Source Output
W Source Temperature
Mirror Error - X,Y ,Z
Mirror Integrated - X,Y ,Z
EMAF Timetag
ELS Output

8-3

5.2.6.2.9
5.2.6.2.t0
5.2.6.2.r1
5.2.6.2.t2
5.2_6.2.13

5.2.6.2.14
5.2.6.2.15
5.2.6.2.16
5.2.6.2.17
5.2.6.2.18
6.4.3
6.4.3.1
5.2.6.2.19
5.2.6.2.20
5.2.6.2.21
5.2.6.2.22
5.2.6.2.23
5.2.6.2.24
5.2.6.2.25
5.2.6.2.26
5.2.6.2.27
5.2.6.2.28
5.2.6.2.29
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APPENDIX II

LABELS USED FOR SCIENCE TELEMETRY

PARAMETER

Aperture I Open Status
Apenure 1 Closed Status
Apenure 2 Open Status
Apenure 2 Closed Status
Aperture t Stalus
Aperture 2 Status
Camera Bracket Temperature
Calibration Exposure Time
Calibration Filter
Calibration Mirror 1 Deploy Status

Calibration Mirror 1 Retract Status
Calibration Minot 2 Deploy Status

Calibration Mirror 2 Retract Status
Calibration Source
Calibration Source Output
CCD Temperature
Code Length
Cycle
Cycle Repeat No.
DC Monitor.l
DC Monitor 2

DC Monitor 3

DC Monitor 4
ELS Output
EMAF Timetag
Exposure Time
Filter Group
Filter Wheel Position
Forward/Reverse
Heater Power
Horizontal Bin Dimension
Housekeeping ID
IBA Temperature
Image ID/lvleasurement ID
Image Number (Meas. Header)
Laser Consumption
Laser Current
Laser Light Out
Laser PZT
Laser Stable
Laser Temperature
Meas. Filter
Meas. Number
Memory Dump ID
Mirror Error X
Mirror Error Y

LABEL

APRT1OPN
APRTlCLS
APRT2OPN
APRT2CLS
APRlSTAT
APR2STAT
BRKTMPO-BRKTMPT
CEXPTMGCDGTMIl
CALFLTRO-CALFLTR2
CALMlDEP
CALMlRET
CALM2DEP
CALM2RET
CALSRCI-CALSRC2
CSRCOUM{SRCOUTT
CCMMPO.CCDTMT
CDLNT}IO.CDLNTTI15
CYCM.CYCI.A
CYCLRPTO-CYCLRPTT
DC1MONGDC1MONIl
DCzMONG,DCzMONI1
DC3MONo-DC3MON11
DC4MONO.DC4MONIl
ETSOUTGETSOUTT
ElvL{FTm-EMAlrrf8
EXPTIMO.EXPTIMI l
FLTRGPO-FLTRGP4
FWSTAT
FWDREV
HTRPWRO-HTRPWRT
HBINO.HBIN5
HIDO-HID7
IBATMPO.IBATMPT
IDO.IDT
IMGNBRO-IMGNBR2
ISRCONSO.LSRCONST
LSRCURRO-LSRCURRT
LSROUM.LSROUTT
LSRPZTO-LSRPZTT
LSRSTAT
LSRTMPO.LSRTMPT
MSRFLTRO.MSRFLTR2
MSRNBRO-MSRNBR2
DUMPIDO.DUMPIDT
MIRERRXO.MIRERRXT
MIRERRYO-MIRERRYT
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Mirror Error Z
Mirror Integrated X
Mirror Integrated Y
Mirror Integrated Z
Mirror Position
No. of Images (Cal.Header)
No. of Repeats

Non-Obs. Procedure
Oblateness FOVI
Oblateness FOV2
Obs. Category
Optical Bench Temperature
Orbit
Orbit Sequence
OTE Temperature
Sentinel
Special Obs. ID
Start Address
Start Time
Venical Bin Dimension
W Source Output
W Source Tgmperature
Window Horizontal Offset
Window Horizontal Width
Window Separation
Window Vertical Height
Window Vertical Offset

MIRERRZO-MIRERRZT
MIRINTXO.MIRINTXT
MIRINTYO-MIRINTYT
MIRINTZO.MIRINTZT
MIRPOSO.MIRPOSI I
NBRIMGO-NBRIMG5
NBRRPTO.NBRRPT2
NONOBSGNONOB54
FOVIoBL.0-FOVIOBLT
FOV2OBLO.FOV2OBLT
OBSO{T0
BNCHTMPO.BNCHTMPT
ORBM.ORBT3
ORBISEQ

OTETMPO.OTETMP?

SNTNLO-SNTNL23
SOBSIDO-SOBSID2

STRTADO.STRTADI5
STRTTMO.STRTTMl5
VBINO.VBIN5
WSRCOLTTGWSRCOUTT

WSRCTMPO-WSRCTMPT
HOFFSETGHOFFSEETT

WIDEO-WIDE7
SEPARATO-SEPARATT
HIGHO.HIGHT
VOFFSETGVOFFSETT

8-5



WINDII Fliqh, Spsmpnt fo R A C Intpifarc (-nnt ol f)ocrrmcnt 007- A TT-411In-001 RewC

APPENDIX III

SCIENCE TELEMETRY DECODE

i ) CCD Temoerature (with a -22.0 degree offset)

(Calibration knage Header (Byte 9) and Measurement Image Header (Byte 9) Packets)

CCDTMP = n = -70.050 + 1.084E-IN - 6.598E-4N2 + 1.2168E-5N3 - 7.4870E-8N4 + 1.?027E-10N5

where: N=(0-255)
output n=[-70.05 to - 16.53 ]
n(units)=degrees Celsius

ii) Laser Consumotion
(Calibration Header Packet (Byte 20))

LSRffi= n= l.6N where: N=(0-255)
CNSP oupur n={0 ro 408}

n(units )=mil li amP s

iii) Laser PZT

(Calibration Header Packet (Byte 21))

LSRPZT=n=N where: N=(0-255)
output n= (0-255l
n(units) =volts

iv) Laser Ch,tJrut

(Calibration Header Packet (Byte 22))

LSROUT = n = 400N where: N=[0-255]
output n=[0 10 102000]

n(units)=nanowatts

v) Laser Cunent
(Calibration Header Packet (Byte 23))

LSRCIIRR =n = 8N where: N=(0 - 255)

outpur n=(0 to 2040l
u(units )=mi61s3rnP5

vi) Laser Temperature

(Calibratiotr Header Packet (Byte 24))

LSRTMP = r = -12.873 + 4.317N - 2.427E4N2 + 1.260E-5N3 - 3.549E-8N4 + 4.099E-11N5

where: N=(0-255)
output r=[-12.9 to 42.5 ]
n(units)=degrees Celsius

Broadband Source (BBD) Output

(Calibration Header Packet (Byte 26))

vii)

8-6
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WSRCOUT = n= 40N where: N-(0-255)
output n=(0 to 10200)

n ( uni ts )=nano w atts

viii) Broadband Source (BBS) Temperature

(Calibration Header Packet (Byte 27))

WSRCTMP = n = 20.08 + 3.9E-1N - 2.022E3N2+ 2.069E-5N3 - 1.0038-7N4 + 2.050E-10N5

where: N=(0-255)
outpur n={20.1 to 128.1}

n(units)=degrees Celcius

i*) ELS Outgut

(Calibration Header Packet (Byte 36))

ELSOUT=n=40N where: N=(0-255)
output n={0 ro 10200}

n (uni ts) =nano w att s
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APPENDIX IV

Engineering Telemetry Decode

IV.1 Analog Telemerry Decode Gef . par . 7 .2)

a) Active Analog

Function Decode Output Range Units
n

Quiet Bus Voltage

Quiet Bus Current

Pulse Bus voltage

Note: Input N=(0-255).

b) Passive Analog

Electrical Unit (EUl

EUTMP =

0.156N
-0.186 + 0.011N

0.164N

[0 to 39.7]

[{.19 to 2.52}

[0 to 41.7]

volts
amps

volts

n = 99.380 - 2.120N + 2.640E-2Nz - 1.987E-4N3 + 7.538E-7N4 - l.14lE-9N5

w h ere: N=(0-255)
output n=[-65.31 to 99.38 )

n(units)=degrees Celsius

Instrumert Sensor Unit (ISU) Temnerature

ISUTMP = n = 84.34 - 1.2222 N + l.0l43E-2N2 -5.0905E-5N3 + 1.3285E-7N4 - 1.39288-10N5

where: N=(0-25s)
output n = (-0.30 to 84.34)

n(units) = degrees Celsius

Filter Wheel (FW) Temperature

FWTMP = n = 86.05 - 1.3373N + 1.11556E-2N2 - 6.1889?E-5N3 + 1.71588-7N4 - 1.92218-10N5

whe re: N=(0-255)
output n = [-11.51 to 86.05]

n(units) = degrees Celsius

lY.2 Serial Digital Telemetry (ret. para. 7.4.1)

Outer Thermal Enclosure (OTE). Optical Bench (OB)- Rear TelescoDe (RTI and Camera Bracket (CB)

Temperatures (Byte 7, Sub-Bytes 0-l respectively)

OTE=OB=RT=CB=

tL = 17.222 + 4.659E-2N + 1.390E-5N2

w here: N=(0- 25 s)

8-8
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ourPut n= (17.22 ro 30.001

n(uri ts )=degree s Celsius

CCD Temperature (Byte 7, Sub-Byte 4)

(Calibration Irnage Header (Byte 9) and Measurement Image Header (Byte 9) Packets)

CCDTMP = n = -70.05 + 1.084E'-lN - 6.598E-4N2 + 1.2168E-5N3 - 7.4870E-8N4 + 1.70278-10N5

w h ere: N=(0-2s5)
output n=[-70.05 to - 16.53 )

n(units)=degrees Celsius
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9.0 GLOSSARY

Telemetry data stream: A continuous single serial bit stream of time division
multiplexed data.

Format: The general arrangement of the data in a telemetry data slream. Each

format shall have a pre-established bit rate, frame size, word size, commutation
sequence, measurement set and frame overhead (synchronization pattern, frame
counter, identifier, time words, etc.). See Figure 9.1.

Major Frame: tncludes more than one minor frame. The lengtl of a major frame is
defined as the number of minor frames necessary to include at least one sample of all
measurements for this format. For WINDII, a Science Major Frame (SMAF) consists of
32 Science Minor Frames (SMIF) at a rate of 1.024 seconds per SMAF. An Engineering
Major Frame (EMAF) is 64 Engineering Minor Frames @MIF)i 65.536 seconds in
length. See Figure 9.2.

Minor Frame: A recurring fixed ioteger number of words which includes a single
synchronization pattern. For WINDII, a Science Minor Frame (SMIF) is 128 telemetry
words at 32 milliseconds per SMIF (see Figure 5.1.1). An Engineering Minor Frame
(EMIF) is 128 engineering telemetry words at a rate of 1.024 seconds per EMF (see

Figure 7,2.1). Figure 9.2 illustrates standard telemetry format.

Minor Frame Counter: A single binary word which is included in each minor frame

to uniquely identify the frames position in the major frame sequence. The counter
should increment by one for each new minor frame with a slarting value of zero for
the first minor frame in a major frame. The minor frame counter shall occupy the
same word postion in every mitror frame.

Wo rd: An integral subdivision of the minor frame defining the basic package size

for measurements for this telemetry data stream. See Figure III-1.

Commutated Data: That data which is sampled only once in a minor frame.

Decommulated Data: Data that is multiplexed at sample rates which are submultiples

of the minor frame rate or when several minor frames are required to generate a

complete measurement set.
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