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FOREWORD

Thi s docunent defines the format and content of the payl oad data
required for the Space Shuttle Program (SSP) elenments to
integrate a payload into the flight and ground operations. The
annexes required and scheduled for submttal of a specific

payl oad are identified in the basic Payload Integration Plan
(PIP) for the payload. The user is requested to provide the data
defined and return the conpleted data to the SSP annex manager

i dentified.

The SSP annex manager will performthe follow ng tasks:
a. Review the data for SSP I npl enentati on.

b. Contact the user if there are any questions or if further
negotiation is required.

c. Publish the annex.

SPACELAB DI SCLAI MER

Spacel ab nodul es have been renoved fromthe National Aeronautics
and Space Adm nistration (NASA) flight manifest. However, sone
Spacel ab hardware interfaces (e.g., Pallets, Flex

Mul tipl exer/Denultiplexer) wll continue to be inplenmented on
future mssions. All sections and data el enents pertaining to
Shut t| e- Spacel ab nodul e i nterfaces shoul d be di sregarded until
further noti ce.

Si gned by

Manager, M ssion Integration
Ofice
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1.0 | NTRODUCTI ON

Thi s docunent defines the requirenents |evied on a payl oad for
subm ssi on of command and telenetry data to the Nationa
Aeronautics and Space Adm nistration (NASA) Lyndon B. Johnson
Space Center (JSC). In case of variation between this docunent
and the Payload Integration Plan (PIP), the PIP shall take
precedence. Any requirenments that are not within the scope of
the PIP will not be considered binding on the NASA for

i npl enent ati on.

The NSTS-21000-A04 is a reference docunent which is used
extensively by both payl oad data suppliers and JSC payl oad
engineers. As a result, payload data suppliers may find that
this docunment contains information and/or instructions beyond the
scope of their needs.

Data submttals, as well as questions or comments on these data
requi rements, shall be directed to the Flight Avionics Division,
DL.

2.0 DATA SUBM SSI ON REQUI REMENTS

The command and telenetry requirenents are specified by the

payl oad representative. Data submttals nmay be either in the
card image format (see appendix C) or in the annex 4 tabular
format (see appendix F). Cross reference information is provided
in appendix F. This cross reference information provides a
correl ati on between the annex 4 data tables and the card inage
records.

Data submtted in the card image format may be transmtted
electronically or via diskette. The Flight Avionics Division
shoul d be contacted for assistance.

The Flight Avionics Division has devel oped a Personal Conputer
(PC)-based data collection tool. This software tool provides a
means for data collection with audit capability. |In addition,
the tool provides on-screen help. The payload representative my
receive a copy of the tool with supporting docunentation in
accordance with the Pre-Cargo Integration Review (CIR) tenplate.
Contact the Flight Avionics Division or the Space Shuttle Level

Il Program O fice for the availability of these tools.
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2.1 Standard/ Optional Services

Standard and optional software services are docunmented in the
Space Shuttle System Payl oad Accommpbdati ons, NSTS 07700, Vol une
XI'V Appendi x 3. Services and prices should be negotiated with
the Space Shuttle Program Ofice prior to data submttal. The
general standard services listed below are presented as a gui de:

a. Up to 40 telenetry paraneters (quarter bay allocation)

Tel enetry data streans which are not according to Space
Shuttle Program (SSP) telenmetry standards (see appendix A)
may incur an optional service charge or may not be

i mpl emented. The use of the block node format is not
encouraged and nust be discussed with the Program O fice
bef ore i npl enent ati on.

b. Up to 40 command functions (quarter bay allocation)

c. One Payload Data Interleaver (PD) port (quarter bay
al  ocati on)

d. Payload Miltiplexer/Denultiplexer (MDM (quarter bay
al  ocati on)

8 DOL (Discrete Qutput Low)

8 DIL (Discrete Input Low)

4 DOH (Discrete Qutput Hi gh)

2 AID (Analog Input Differential)

2.2 Paraneter ldentification

Al'l command and telenetry paraneters are recogni zed by the SSP
via a Measurenent/Stinmulus ldentifier (MSID). This identifier
must be created as described in appendi x B.

3.0 REQUI REMENTS | NTEGRATI ON

A typical sequence of activities to integrate a custoner's
software requirements into the Shuttle flight software is

presented in figure 3-1. Al activities are schedul ed accordi ng
to a generic tenplate which is designed for the support of the
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I nt egrat ed Har dwar e/ Software Review (I H SR) and Cargo Integration
Review (CIR). The integration process is discussed in detail by
the Space Shuttl e System Payl oad Accommodati ons, NSTS 07700,

Vol ume Xl V.
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4.0 APPL| CABLE DOCUMENTS

The foll ow ng docunents are applicable to the specification and
i npl enentati on of payl oad commands and dat a.

a. Space Shuttle System Payl oad Acconmopdati ons, NSTS 07700,
Vol unme Xl V.

b. Shuttle Obiter/Cargo Standard Interfaces, |ICD 2-19001.

c. Space Shuttle Telenetry and Command Data Characteristics
Handbook, NSTS 08118, Volunes | and I1.

d. POCC Capabilities Docunent, Payload Support Capabilities

Description: MCC, JSC PCC, Renpte POCC I nterface, NSTS
21063- POC- CAP
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1.0 SSP TELEMETRY STANDARDS

Thi s section describes conventions and ground rules that are used
by the Space Shuttle Program (SSP) at National Aeronautics and
Space Admi nistration (NASA) Lyndon B. Johnson Space Center (JSC)
The purpose of this section is to docunent the standards and
conventions that define the structure of the flight
reconfiguration data base systens.

The followng is the order in which information is provided in
this section:

a. Standards for telenmetry data stream structure description
b. The SSP telenmetry system capabilities

c. Telenmetry data base |imtations

1.1 SSP Telenetry Description Standard

This section specifies the SSP standards for describing telenetry
data stream structure.

Bot h NASA- Payl oad Data Interl eaver (PDI) and NASA-I ndependent
Data Link (IDL) support symmetrical data stream structures. Data
streans are described in both standards in terns of words and
frames. The basic unit is the data word.

In general, the follow ng ground rul es apply:

a. Al data streamstructures are conposed of words and at | east
one type of frane.

b. If a data streamis conposed of only data words and a single
frame, then the frane is called a mgjor frane.

c. If a data streamis conposed of data words and two types of
frames, then the smaller frane is called a mnor frane and
the larger frame is called a major frane.

d. If a data streamis conposed of data words and three types of
franmes, then the smallest frane is called a mnor frame, the
next larger is called a subfrane, and the |argest franme is
called a major franme. This can occur in NASA-IDL only.
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The foll ow ng

paranmeters are used to define the basic structure

of a data stream

a. Bit labeling - ADbit is a binary digit which has two | ogica

val ues of

0 and 1. The SSP assunmes positive logic. Bits

within a word are labeled fromleft to right. The first bit
position within a word is nunbered as bit 0. Bit 0 is the

first bit

transmtted within a word and i s the nost

significant bit. Figure A-O illustrates this |abeling
convention graphically.

b. Word length - The basic unit in the data streamstructure is
the data word. The word length is expressed in bits per
word. Words in NASA-PDI nust be 8 bits long. Wrds in NASA-
IDL may be any length up to 64 bits. Wrds are al ways
nunbered with word 1 first.

le
[<€

Word * >

Data Transmission Direction

Bit No. 0 1

2| 3|4|5|6|7|8]910|1n:—>: 63

MSB

* PDI word is 8 hits.

LSB

(Most Significant Bit) (Least Significant Bit)

IDL word can be up 64 bits.

Figure A-0.- Shuttle Data Wrd For nat

c. Mnor frame length - The next unit in the basic structure is

t he m nor

frame. Mnor franes are expressed in words per

mnor frane. |If there are no mnor frames then the mgjor
frame is the next unit. Mnor franmes are al ways nunbered
with mnor frame O first.

d. Subfrane |
unit that
Subf ranes
there are
Subf ranes

ength - If mnor franes are present, then, the next
may exist in the structure is the subfrane.

are expressed in mnor frames per subframe. |If

no subfranes, then, this paraneter is not used.
only exist in NASA-1DL data streanms. Subfranes are

al ways nunbered with subfrane 0 first.

e. Mjor frame length - The largest unit in the structure is the
maj or frane. Major franes are expressed in words per major
frame, mnor frames per major franme, or in subfranmes per
maj or frane, depending on data stream structure. Major
frames appear in all types of data structures.
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The common graphi cal representation of data stream structure is
shown in figure A-1. It is very simlar to a cartesian

coordi nate system (two di nensi onal for NASA-PDI and three

di mensi onal for NASA-1DL).

1.1.1 Data Stream Rate.- (expressed in bits per second) - This
paranmeter provides a relationship between a single bit and tine.
Once the basic data stream structure has been defined (as
previously noted) and the data streamrate is specified, al
other relationships with tine are established.

1.1.2 Synchroni zation.- Synchronization is a procedure used to
apply precise timng to mnor and major franmes of a telenetry
data stream such that paraneters can be identified at the sane
period each frame. These paraneters are coincident in tine,
phase, rate, etc. To synchronize a continuous data stream ot her
characteristics nust be provided. The following itens are
necessary to conplete the description of the data stream
structure. However, it is not necessary to provide all of the
followi ng, only those characteristics applicable to the
particul ar data stream bei ng descri bed.

a. Sync information - Sync information can be expressed for
m nor frames or major frames. Sync information for subfranes
is not allowed. Identification of subframes may be done only
with counters. The sync identifies the beginning or ending
of a major frane or mnor frame to the PDI

1. Sync value (expressed in hex characters) - This el ement
Is the representation of the actual bit pattern of the
sync word; for exanple, "EB90".

2. Sync start bit (expressed as a bit nunber) - This
paraneter specifies the start bit wthin the sync start
word on which the actual sync pattern starts. This
paraneter is always the first bit (bit 0) for both NASA-
PDI and NASA-IDL. If a sync pattern extends into the
next word slot, it nust continue with the MSB of that
word (bit 0).

3. Sync start word (expressed as a word nunber) - This
par anet er specifies the word nunber (in the frame for
whi ch this sync applies) on which the sync begins. |If
the sync is greater than one word in |length, then the
sync pattern nust continue in the next word.

4. Sync start frame (expressed as a frame nunber) - This
par anmet er specifies the frame nunber in which the sync
pattern first appears. This paraneter is always in
units of the next smaller frame (i.e., major frame sync
start frame - mnor frame 0). Normally, the sync
pattern is in the first or |ast frane.

stand4 REV H A-4 CHANGE NO. 1, 03/08/01
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L
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SUBFRAME O/ //
wd 1 Wwd n
NASA IDL

//
//MA.]OR
FRAME

wd 1 wd n
NASA PDI
/ MAJOR -
FRAME -
Figure A-1.- Data stream structure.
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5. Sync length (expressed as a nunber of bits) - This is
the length of the sync pattern in bits. For NASA-PD
and NASA-1DL, all syncs nust fall on a word boundary
(i.e., sync start bit nust be zero).

6. Sync first/last indicator (expressed as a code F or L) -
This code is used by the PDI conpiler to indicate
whet her the sync appears in the first words of the frane
or in the last words of the frame. This field applies
to NASA-PDI formats only.

b. Counter information - Counter information can be expressed
only for mnor franmes and subfranes. The value of the
counter is expressed in the nunber of mnor franes or
subframes fromthe beginning of a major frane. The counter
will appear in the sanme |ocation in every mnor frame or
subfrane.

1. Counter initial value (expressed in decimal) - This
el ement specifies the value of the counter for the first
frame (frame zero). The counter will appear in the sane
| ocation in every mnor frame or subfrane.

2. Counter direction (expressed as up or down) - This

el enment specifies the sign of the counter increnent. |If
the direction specifies up, then the sign attached to
the increment will be positive. |If the direction is

down, then the sign attached to the increnment will be
negative. All counters increnment by one.

3. Counter start word (expressed as a word nunber) - This
el ement specifies the word nunber (in the frame for
whi ch this counter applies) on which the counter begins.
If a counter is greater than one word in length, then
the counter nust continue in the next word.

4. Counter start bit (expressed as a bit nunber) - This
element is the start bit of the counter within the
counter start word. For NASA-PDI and NASA-IDL, the
counter start bit is always bit zero.

5. Counter length (expressed as nunber of bits) - This
el enment specifies the length of the counter in bits.
For NASA-PDI and NASA-IDL, all counters nust fall on a
word boundary (i.e., counter start bit nust be zero).
All 8 bits of the word (16 bits if two words | ong) nust
be for the counter only.

1.1.3 Format Mbdde.- The above paragraphs detailed the
term nol ogy used to describe a data stream Al of these

el ements are not required to describe every data stream The
format node is used to indicate the actual structure that applies
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for a particular data stream The format node determ nes which
of the above fields should be filled out to describe the data
stream The type of data streamthat applies in each case is
shown in figures A-2 through A-5.

1.1.4 Paranetric Data.- When a data streams basic structure has
been conpletely described, it is then possible to describe the
paranmetric data appearing in the data stream The NASA-PDI and
NASA-| DL assune a symetrical format structure. Therefore, it is
possi ble to describe the addresses (locations in the matrix) of
paranetric data using a convention that describes the first

| ocation of a paraneter and a fixed interval of tinme between
sanpl es.

The follow ng specifications will conpletely describe the
| ocation(s) of a paraneter in a data stream

a. Telemetry start bit (expressed as bit nunber) - The first bit
in the word is nunbered zero. This nunber identifies the bit
in a wrd in which the paraneter begins.

b. Start word (expressed as word nunber) - The first word in the
frame is nunbered one. This nunber identifies the word
within the smallest frame in this data streamin which the
par anmet er appears. This value cannot change from one major
frame to the next. This elenent will always be the | owest
nunbered word in which a paraneter appears.

c. Start frame (expressed as franme nunber) - The first frane is
nunbered zero. This is the first mnor frame in which a
paraneter appears. This elenent is only applicable for data
streanms with m nor franes.

d. Start subfranme (expressed as subfrane nunber) - The first
subframe is nunbered zero. This is the first subfrane in
whi ch a paraneter appears. This elenment is only applicable
for data streanms with subfranes. This elenent only applies
for the NASA-IDL standard.

e. Telenetry actual response rate (expressed in sanples per
major frane) - This is the rate that a paraneter repeats in a
maj or frane. Valid rates may al |l ow subcomut at ed, conmut at ed
and superconmmut ated data for NASA-IDL data streans but only
conmut at ed data for NASA-PDI data streans. Shown in figure
A-6 is an exanpl e of each type of data sanpling. Conmutation
is the process of sequential data sanpling, on a repetitive
ti mesharing basis, of nmultiple data sources for transmtting
or recording, or both, on a single channel, or in a data
stream
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Figure A-4.- Data stream - nodes (types) 5 and 6.

stand4 REV H A-10 CHANGE NO. 1, 03/08/01



/ / N
/ 7 7"

SUBFRAME O
MINOR SuUB
MINOR O %y&? FRAME FRAME
FRAME COUNTER | COUNTER

/

n MAJOR
FRAME

MODE (TYPE) 7

A05.ppt

Figure A-5.- Data stream - node (type) 7.

stand4 REV H A-11 CHANGE NO. 1, 03/08/01



In the figure, paraneter a; is commutated at a rate of 12
sanpl es per major frane. A paraneter is considered
commutated if it occurs in every major frame, but not
necessarily every mnor frane.

Paraneter b is supercomutated at a rate of 48 sanples per
maj or frane. A paraneter is considered supercommutated if
its telenmetry actual response rate is greater than its data
streamis mnor frame rate. It is also considered
supercommutated if it appears nore than once per mnor frane
in nodes 2 and 3, or the paraneter appears nore than once per
maj or frame in node 1.

Paraneter c; is subcommutated at a rate of two sanples per
maj or frane. A paraneter is considered subcommutated if it
does not appear in each subfrane or major frame. A paraneter
nmust have the sane telenetry actual response rate in each
maj or franme in order to be decommutated (pulled out of the
telemetry strean).

The avail able sanple rates (sanples per major frame) for a data
stream may be determ ned as described below. There is a limt of
seven sanple rates per data stream

For NASA-I DL:

(X*Y*Z)/1 = ASR (Avail abl e Sanple Rate), where ASR is an

I nt eger
| = Integer value, 1 <=1 <= (X*Y*2)
Mbde 1
X = Nunber of words per major frane
Y =1
Z =1
Mbde 2, 3
X = Nunber of words per mnor frane
Y = Nunber of mnor franes per mgjor frame
Z =1
Mbde 4
Bl ock node - Not applicable
Mbde 5
X = Nunber of words per subfrane
Y = Nunber of subframes per major frane
Z =1
Mbde 6, 7
X = Nunber of words per mnor frane
Y = Nunber of mnor franes per subfrane
Z = Nunber of subframes per major frame (Subcom depth)
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For NASA- PDI :
X'l = ASR (Avail abl e Sanple Rate) where ASR is an integer

| = Integer value, 1 <=1 <= X
Mode 1
ASR = 1
Mode 2, 3

X = Nunber of mnor franes per mgjor frame

Once the data stream structure is specified, then any paraneter

can be decommutated. In the exanple of figure A-6, the follow ng
applies:
Par anet er Start word Start frane Start subfrane TLMrate
a 1 0 0 12
ar 1 1 0 12
b 2 0 0 48
C1 10 0 0 2
Co 10 0 1 2
d 10 1 0 12
e 10 2 0 4
fi 10 4 0 1
fo 10 4 1 1
fa 10 4 2 1
fa 10 4 3 1

If the bit rate is 1.92 kbps, the word size is 8 bits/word; the
m nor frame length is 10 words per m nor franme; the subfrane
length is 6 mnor frames per subframe, then the major franme

|l ength is 4 subfranes per mgjor frane; the major frame rate is 1
maj or frane/second and then:

The tine between sanples for a; = 1
12 sanpl es/major frame X 1 mgjor
frame/ sec
= 1/12 sec

1.1.5 Data Cycle Period.- Data cycle period is the tine required
to teleneter at | east one conplete sanple of every referenced
paranmeter in the data stream
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Figure A-6.- Exanple of sub, super, and regular comutati on.
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1.1.6 Inverted Measurenents.- The SSP standard assunmes that al
telenetry systens transmt and/or receive data with the NMSB
first. On a paraneter by paraneter basis this assunption can be
reversed to assune |least significant bit first; however, this
nmust be done for each paranmeter in the data streamto be
decommutated even if it is true for the entire data stream The
specification of inverted neasurenents is described in appendix C
(see TJ card colum 41).

1.2 Basic SSP Telenetry Capabilities

The Orbiter telemetry systens offer capabilities for downlinking
General Purpose Conputer (GPC) data, Operational Instrunmentation
(A) data, and PDI data. These systens also have the capability
to receive and retransmt data for attached and detached

payl oads.

This section briefly describes the Obiter data streans. All
descriptions herein use the standards described in Section 1.1.
The follow ng types of data streans are covered in this section:

a. Downlink (O) data stream (NASA-1DL)

b. Downlist (GPC) data stream (NASA-1DL)

c. PD data stream (NASA-PDI)

d. Payl oad independent data stream (NASA-IDL)
e. Payload reconstructed data stream (NASA-1DL)

1.2.1 Downlink Data Stream - The O biter Operational Downlink
(OD) data streamis the primary data streamused to tel eneter
data fromthe Obiter to the ground. It can be made up of up to
three parts (reference figure A-7) the O downlink, PD w ndows,
and the GPC downlist. The O portion of the downlink is assigned
on a paraneter basis to mnor frames in the dowlink. For the
PDI w ndows, several words fromeach mnor franme are reserved for
each active PD Decommutator Control Menory (DCM (up to 4 PD

wi ndows per downlink format) and the PDI data is inserted as an

i ndependent set of data. The GPC downlist is inserted into a set
of reserved words in every mnor frame in the sane fashion as the
PDI data, to conclude the mnor frane. The size of the three
parts of the downlink is constant for a particular downlink
format.
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The different downlink formats are controlled by Tel enmetry Fornmat
Loads (TFLs) and all have the sane basic data stream structure.
The TFL is the actual code | oaded into the Pul se Code Mdul ation
Master Unit (PCVMWJ) to allow telenetry to be transmtted to the
ground. Each TFL has a uni que operational instrunmentation data
conposition and a uni que set of windows for PDI and GPC dat a.
However, the actual assignment of a GPC downlist to a wi ndow or a
PDI format to a window is not fixed by the TFL

The actual assignnent of a GPC downlist or a PDI format to a
particul ar wi ndow may change w t hout changi ng the TFL, since the
TFL only restricts the size and | ocation of the wi ndows and not
the conposition. This assignnent is called a downlink
configuration and a downlink configuration Identification (ID) is
assigned for each configuration. This downlink configuration ID
is not required by the PCVMJ since the processes that fetch the
w ndow data and the processes that fill the windows in the
downl i nk are independent. Downlink configuration IDs are
required for ground processing and are also used to set up the
PDI conpiler.

There are two data rates available for the OD, a Low Data Rate
(LDR) of 64 kbps and a High Data Rate (HDR) of 128 kbps.

Normally, only HDR wi Il contain payl oad data. There is one
structural change in the downlink between the two rates. The LDR
has a mnor frame length that is half that of the HDR m nor

frane. The following is a sunmary of the basic structure of the
O biter downlink. Were two values are given, the first value is
for the HDR data stream and the second value is for the LDR data
stream Figure A-8 is a graphical representation of the basic
data stream structure.

a. Wrd length = 8 bits

b. Mmnor frane length = 160 words or 80 words
c. Mjor frame length = 100 m nor franmes

d. Subframe depth = N A

e. Data streamrate = 128 kbps or 64 kbps

f. Sync information - Mnor frane

1. Sync val ue = FAF320
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2. Sync start word = Word 1
3. Sync start frame = NA
4. Sync start bit = Bit O
5. Sync length = 24 bits
g. Counter information - Mnor frane
1. Counter initial value =0
2. Counter direction = Up
3. Counter start word = Wrd 4
4. Counter start bit = Bit O
5. Counter length = 8 bits
h. Data cycle period = 1 sec

1.2.2 Downlist Data Stream- The downlist is the data stream
that is used to transmt data fromthe GPC. The GPC inserts data
into a menory (GPC toggle buffer) in the PCMVWJ where the data is
accessed address by address and inserted into the mnor frane
wor ds which were reserved for this particular GPC. The size of
the area reserved or the GPC wi ndow bandw dth nust remain
constant for each window in a particular TFL. It is possible to
route a GPCto a different GPC s wi ndow (providing the two
downl i st bandw dths are conpatible) without a TFL change. This
change woul d, however require a downlink configuration to change
(reference section 1.2.1 above). A change in the anount of
bandw dt h used by a particular GPC is acconplished by shortening
or lengthening the downlist mnor frame. Al of the other
attributes of the downlist data stream structure remain the sane.
The followng is a description of the basic structure of the GPC
downlist. A graphical representation of this basic structure is
shown in figure A-9.

a. Wrd length = 16 bits
b. Mnor frame length = 128 words maxi mum (vari abl e)
c. Data cycle (major franme) length = 50 m nor franes

d. Subframe depth = N A
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e. Data streamrate = 51.2 kbps maxi mum (varies with m nor frane
| engt h)

f. Data cycle (major franme) period = 2 sec
g. Sync information - Mnor frame

1. Sync value = EB90

2. Sync start word = Word 1

3. Sync start frame = NA

4. Sync start bit = Bit O

5. Sync length = 16 bits
h. Counter information - Mnor frane

1. Counter initial value =0

2. Counter direction = Up

3. Counter start word = Word 2

4. Counter start bit = Bit 2*

5. Counter length = 6 bits*
*This data is in violation of the NASA-IDL standard, which states
that counters wll start on word boundaries and the length wll
be a nultiple of the nunber of bits in a word.
1.2.3 PDI Data Streans.- The PDI data streans nmay originate in
an attached or a detached payload. The data streamis
telenetered to the Obiter so that data may be decomut ated for
Orbiter GPC use or for throughput in the PDI w ndows of the
Orbiter downlink. The NASA-PD standard is used to describe PD
i nput data streans since the PDI can only recognize data streans
Wi th four basic structures. Payload custoners supply all data
necessary to fully describe any data streans that will interface
with the SSP. If the data stream contains subconmut ated dat a,
there are three options for describing the data.
a. |If no subcomutated data is required onboard for GPC

processi ng (display, Fault Detection and Annunci ati on (FDA),
scaling, etc.) or for ground processing in the M ssion
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Control Center (MCC), then the NASA-I1DL subfranme can take the
pl ace of the NASA-PDI major frane. This in effect shortens
the data cycle of the data streamto one NASA-IDL subfrane
and i gnores the subcommut at ed dat a.

b. If a subcommutated paraneter is needed onboard, the frane
sizes may be adjusted (within certain limts specified bel ow
in order to allow the PDI to decommutate data. Whenever this
happens, it is necessary to describe the data streamtw ce:
once to describe the data streamas it actually appears
(NASA-1DL) and once to describe it for the PD (NASA-PD ).

c. If no data is required onboard for GPC processing (display,
FDA scaling, etc.) or for ground processing in the MCC, then
t he NASA-1DL standard can be used.

For exanpl e:

a. Actual independent data stream description (NASA-1DL):

1. Major frame length = 2 subfranes
2. Subframe length = 100 m nor franes
3. Mnor frame Iength = 50 words

b. Paraneter "A" has the followng attributes in the independent
data stream

1. Start word = 10
2. Start franme = 50

3. Start subfrane 1 (first subframe is always "0")

4. Telenetry rate 1 sanpl e/ major frane
c. PD data stream description (NASA-PDI):
1. Major frame length = 200 m nor franmes
2. Subframe length = N A

3. Mnor frame length = 50 words
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This same paranmeter "A" has the follow ng PD data stream

attributes:
1. Start word = 10
2. Start frame = 150
3. N A

Start subfrane

4. Telenetry rate

1 sanpl e/ major frane

The description of the basic structures that the PD can handl e
are provided in NSTS 07700, Volunme XIV, Attachment 1 (I1CD
2-19001).

1.2.3.1 Telenetry Format (PDI) Mdde (Type) 1: The PD node 1

wi |l handl e data streans that have a single franme repetitive
pattern. In this node, there is only a single type of frane in
the structure. Using the NASA-PDI telenetry standard, these

frames are called major frames

this type of basic data stream structure.
graphi cal representation of this structure.
description of node 1 data streans:

M nor frames do not exist for

Figure A-2 is a
The following is a

a. Wrd length = 8 bits
b. Mmnor franme length = N A (bl ank)
c. Myjor franme length = 8 to 1024 words
d. Data streamrate = .010 kbps to 64 kbps
e. Sync information - Major franme
1. Sync value = 00 to FFFFFFFF
2. Sync start word = Less than major franme |length
3. Sync F/L indicator = F (first words) or L (last words in
the frame)
4. Sync start frame = N A (bl ank)
5. Sync length =8, 16, 24, or 32 bhits
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f. Counter information - N A

1. Counter initial value = N A (bl ank)

2. Counter direction = N A (bl ank)

3. Counter start word = N A (bl ank)

4. Counter start bit = N A (bl ank)

5. Counter length = N A (bl ank)
g. Data cycle period - Miust be equal to major frane period
1.2.3.2 Telenetry Format (PDI) Mdde (Type) 2: The PD node 2
wi |l handl e data streans that have m nor franes and maj or franes.
The mnor franmes are identified by a sync pattern. A mgjor frane
sync pattern identifies the major frame. Figure A-2 shows a
graphi cal representation of this format node. The following is a
description of node 2 data streans:
a. Wrd length = 8 bits

8 to 1024 words

b. Mnor franme | ength

c. Mjor frame length 2 to 256 m nor franes
d. Data streamrate = .010 kbps to 64 kbps
e. Sync information - Mnor frane
1. Sync value = 00 to FFFFFFFF
2. Sync start word = Less than mnor frane |ength
3. Sync F/L indicator = F or L
4. Sync length =8, 16, 24, or 32 bits
f. Sync information - Mjor frane

1. Sync value = 00 to FF

2. Sync start word = Less than mnor frane |ength
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3. Sync start frame = First mnor frame (F) or |ast m nor
frame (L)

4. Sync length = 8 bits
g. Counter information - NA

1. Counter initial value = N A (bl ank)

2. Counter direction = N A (bl ank)

3. Counter start word = N A (bl ank)

4. Counter start bit = N A (bl ank)

5. Counter length = N A (bl ank)
1.2.3.3 Telenetry Format (PDI) Mdde (Type) 3: The PD node 3
wi |l handl e data streans that have major franes, mnor franes,
and a mnor frame counter. The mnor franme counter indicates
which mnor frane is presently being read and the counter initial
val ue serves as a major frame sync. Figure A-3 is a graphica
representation of this structure. The following is a description
of node 3 data streans:
a. Wrd length = 8 bits

8 to 1024 words

b. Mnor franme | ength

2 to 256 mnor frames

c. Mjor frame length
d. Data streamrate = .010 kbps to 64 kbps
e. Sync information - Mnor frane
1. Sync value = 00 to FFFFFFFF
2. Sync start word = Less than mnor frane |ength
3. Sync F/L indicator = F or L
4. Sync start frame = NN A (all mnor frames contain sync)
5

Sync length = 8, 16, 24, or 32 bits

stand4 REV H A- 25 CHANGE NO. 1, 03/08/01



f. Counter information - Mnor frane
1. Counter initial value = Any val ue between 0 - 255
2. Counter direction = Up or down
3. Counter start word = Less than mnor frame |ength
4. Counter length = 8 bits

1.2.3.4 Telenetry Format (PDI) Mdde (Type) 4 (Bl ock Mdde): The
PDI node 4 (bl ock npbde) does not recognize any data stream
structure. This node of the PDI is used only to throughput

payl oad data to the Obiter dowmlink to be telenetered to the
ground systens. |If a requirenment to have a data stream processed
by SSP ground systens exists, a description of the data streamis
supplied as a NASA-IDL format (reference section 1.2.4.1).

O herwi se, the throughput data stream basic structure is not
described. Although the PDI does not recognize an existing data
stream structure, it nust build a structure so that the data may
be inserted into the downlink. It does this by attaching a sync
to the beginning of every block of data. The pattern of this
sync, as well as the size of the data bl ock, nust be specified
for input to the PDI conpiler. The PD applied sync pattern nust
be different fromthe enbedded PDI bl ock node sync pattern.
Figure A-3 shows the graphical representation of this type of
data stream The followng is a description of the data that
nmust be specified as PDI conpiler input:

a. Wrd length = 8 bits

b. OQutput data block length = 12 to 1030 words (i ncluding PD
applied sync (1-4 words) and 6 8-bit appended status words).
Must be an even nunber of words

c. Data block rate = 1 to 200 bl ocks/second

Data bl ock sync (applied by the PDI)

d. Sync information

8 to 32 bits

1. Sync length
2. Sync value = 00 to FFFFFFFF
3. Data rate = .010 kbps to 64 kbps
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1.2.4 Oher Data Streans. -

1.2.4.1 Independent Data Links (NASA-IDL): |ndependent data

|l i nks are used as nentioned above (to specify a nore conplete
structure for payload data strean) and also to specify the
structure of a data streamthat will only be used during ground
checkout or recorded during flight. Since ground deconmutation
capabilities at NASA John F. Kennedy Space Center (KSC) are not
as limted as the PDI's capabilities, the NASA-1DL term nol ogy
shoul d be used. Measurenents with a data |l ength greater than 8
bits can only be defined in an independent data stream

1.2.4.2 Reconstructed Data Streans: Another type of data stream
structure is called "payload reconstructed"” data streans. These
reconstructed data streans are PDI data streans that have had
word colums stripped out. Wen word colums are stripped out,
the basic structure of the data streamis changed. |In these
cases, another description of the "new' basic data stream
structure is devel oped. These types of descriptions are only
used for payload data streans that use the word col unm decom
capability of PD to reduce the throughput data streans
bandw dt h.

1.2.4.3 Payload Interrogator/Payl oad Signal Processor |nput Data
Streans: These data streans are described by the PD input
format that is specified as indicated above. |f the Payl oad
Interrogator (Pl)/Payload Signal Processor (PSP) is to be used,
however, the description of the data nust be provided to the
flight software so that PSP configuration data may be stored on
the flight mass nmenory for use during the mssion. To acconplish
this, the PDI format data is translated into a set of PSP
configuration nessage codes. The PSP sync hex val ue nmust contain
trailing zeroes in the PSP configuration nessage.

1.2.4.4 Spacelab Telenetry Buffer: Spacelab has a uni que
interface with the SSP data base systens since Spacelab telenetry
is accessed directly by the PCMMJ. There are two Tel enetry
Buffers (TMBs) that the PCMWJ accesses, one for the Experinent
Computer (EXC) and one for the Subsystem Conputer (SSC). The
PCMWJ fetches all of both telenmetry buffers with the universal
fetch prom The actual paraneter that appears in a particul ar
TMB address may change fromflight to flight. The NASA Marshal
Space Flight Center (MSFC) provides a Payl oad Data Tape (PDT) for
each flight which contains the actual TMB | ocation of each
paranmeter. This data is used by the PD conpiler to formul ate
the telenetry format |oads for the flight (reference section
1.2.1).
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The TMB address for each paraneter is placed in the telenetry
start word field of the payload data tape. The telenetry format
ID field is used on the PDT to indicate whether the paranmeter is
in the EXC TMB or the SSC TMB. The required rate field is used
to indicate the rate at which the TMB i s updated for each
paranmeter. The MSFC provides the format 1 Ds (EXCN and SSCN) as a
part of the nonparanetric data (TA cards) on the PDT, but no

ot her data stream description data is provided.

Spacel ab character data may exceed 16 bits for a single nessage.
Since this would not in general be assenbled in order by ground
systens at JSC, another field has been used to indicate the order
in which to reassenble the nessage. The Bus Term nal Unit (BTU)
word nunber field contains the position of each 16 bit paraneter
wi thin the character data nessage.

A conpl ete description of the conventions for describing these
data streans is provided in section 1.3.

1.3 Telenetry Data El enment Use

1.3.1 Nonparanetric (Non-MSID rel ated) Data El enent Use.- The
followng matri x defines the applicability of the data stream
structure fields that are used by the SSP. Wherever the val ue of
this field is predeterm ned, that value is shown. An asterisk
(*) is used to indicate that the contents of a field depends on
the particular data stream bei ng descri bed. The definitions of
data field nanes are provided in appendi x C.

NONPARAMETRI C DATA ELEMENT TABLE

Data Field Nane | PDI PDI PDI |Bl ock| | NDEP |Recons|SL Tl m

Mbde [Mbde | Mode | Mode Dat a Dat a |Buffer
1 2 3 4 Stream|St r eam

TLM FORMAT | D * * * * * * *

TLM FORMAT 8 8 8 8 5 4 9

| NDI CATOR

FORMVAT MODE 1 2 3 4 * *

PDI PORTS 1, 2, * * * *

AND 3

FLT PHASE * * * * * *
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NONPARAVETRI C DATA ELEMENT TABLE ( Conti nued)

Data Field Nane | PDI PDI PDI |Bl ock| | NDEP |Recons|SL TIm

Mbde |[Mbde | Mode | Mode Dat a Dat a |Buffer
1 2 3 4 Stream|St r eam

REQ W NDOW Sl ZE | * * * * *

TLM BANDW DTH * * * * *

Bl T RATE * * * * *

TOLERANCE

TLM DATA CODE * * * * * *

BI TS PER WORD 8 8 8 * 8

WORDS PER FRAME | * * * * * *

OR QUTPUT DATA

BLOCK

FRAMES/ FRAME OR * * * * *

DATA BLOCK SEC

MAJOR FRANE * * * * *

PERI OD

DATA CYCLE * * * * *

PERI OD

Bl T RATE * * * * i *

SYNC HEX VALUE * * * * * *

SYNC F/ L * * * * *

| NDI CATOR

SYNC START WORD | * * * * *

SYNC LENGTH** * * *

MAJ FRANME SYNC * * *

F/ L | NDI CATOR

MAJ FRANME SYNC * * *

HEX VALUE

MAJ FRANME SYNC * * *

WORD NUMBER
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NONPARAMETRI C DATA ELEMENT TABLE ( Concl uded)

Data Field Nane | PDI PDI PDI |Bl ock| | NDEP |Recons|SL TIm

Mbde |[Mbde | Mode | Mode Dat a Dat a |Buffer
1 2 3 4 Stream|St r eam

M N FRANME * * *

COUNTER U/ D

| NDI CATOR

M NOR FRANME * * *

COUNTER

| NI TI AL VALUE

M NOR FRANME * * *

COUNTER WORD

NUVBER

SUBFRANE i *

COUNTER U/ D

| NDI CATOR

SUBFRANE i *

COUNTER

| NI TI AL VALUE

SUBFRANE i *

COUNTER WORD

NUVBER

AVAI LABLE * * * i *

SAVMPLE RATES

SUBCOM DEPTH i *

**Contents of a field depends on the particul ar data
stream bei ng descri bed.
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1.3.2 Paranetric (MSID Rel ated) Data El enment Use.- The foll ow ng
matrix defines the applicability of the paranetric telenetry data
stream fields. Wwerever the value of this field is

predeterm ned, that value is shown. An asterisk (*) is used to
indicate that the contents of a field depend on the particul ar
data stream whi ch contains the measurenent.

PARAMETRI C ( VSl D RELATED) DATA ELEMENT TABLE

Data Fi el d Nane PDI PDI PDI |Bl ock| | NDEP | Recons |SL Tl m

Mbde |Mode | Mbde | Mode | Dat a Data |Buffer
1 2 3 4 Stream| St ream

TLM FORMAT | D * * * * * * *

TLM FORMAT | ND 8 8 8 8 5 4 9

TLM REQUI RED * * * * *

RESPONSE RATE

TLM LOWNVBI T

RATE | NDI CATOR

TLM FI RST WORD * * * * * *

TLM FI RST SUBFR * *

TLM FI RST FRAME | * * * * *

TLM ACTUAL RATE | * * * * *

TLM START BI T * * * * * *

*For a detail ed description of these and other paranetric
data el enents, refer to appendix C.
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APPENDI X B
PAYLOAD MEASUREMENT/ STI MULUS | DENTI FI CATI ON FORNVAT
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1.0 GENERAL

The followng will establish the definitions used in the
identification of neasurenents and stinuli associated with
Spacel ab, upper stage, or payload el enents.

1.1 Measurenent (Telenetry)

The term neasurenent is defined as any signal which is needed,
directly or indirectly, to provide data to the flightcrew, ground
crew or flight conputers regarding a paraneter pertaining to the
state, performance or condition of a hardware el enent, software
conput ati ons or expendabl es. Each neasurenment is given a unique
identification nunber to identify its signal source.

1.2 Stimulus (Comand)

The termstimulus is defined as a signal which is generated by
the flightcrew (manual controls), flight General Purpose
Computers (GPCs) or Gound Support Equi prent (GSE), including
Launch Processing System (LPS) and Radi o Frequency (RF) uplink,
for the purpose of stinmulating or initiating an action by a
hardware or software elenent. Each stinmulus is given a unique
identification nunber to identify the signal destination

1.3 Measurenent/Stinulus ldentification (MSID) Nunber

Each nmeasurenent or stinulus has an identification nunber that
wi |l be unique throughout the Space Shuttle Program (SSP). A
nunber consists of six fields. Fields 1 through 5 establish a
uni que identification. Field 6 provides supplenentary
information. The identification nunber is al phanuneric. These
fields are identified as foll ows:

Fi el d nunber 1 2 3 4 5
Char act er P 45 T 2222 T

*Oo
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The characters for each field are defined in accordance with the
fol | owi ng paragraphs.

1.3.1 Field Nunber 1.- Character one is an al phabeti cal
character identifying Spacel ab, a payload or an upper stage.

Only characters related to these cargo elenents are identified
here. Total SSP character identification can be found in the
mast er neasurenent |ist (reference Shuttle Data Integration Plan,
Vol . 111, STSOC-PD 001166).

The foll ow ng characters have been reserved for use by payl oad
el enent s:

L - Spacel ab: A general purpose orbiting |aboratory for nmanned
and automated activities in the Orbiter payload bay in near-Earth
orbit. It includes both nodule and pallet sections, which can be
used separately or in several conbinations. It also includes

har dwar e, software, interface hardware, Operations and

Mai nt enance Docunents (OVD), Support Equi pnent (SE) and Spacel ab
experinments.

P - Payl oad, Payload Carrier or Experinent: The total conplenent
of specific instruments, space equi pnent, support hardware and
sof tware, consumabl es and procedures carried in the Orbiter for

t he performance of discrete activities in space.

U - Upper Stage: A propulsive system carried into orbit in the
O biter payl oad bay, designed to deliver payloads into orbits and
trajectories beyond the capabilities of the Shuttle. Includes
har dwar e, software, interface hardware, OVD, and SE

1.3.2 Field Nunber 2.- Characters two and three are nunerical
and designate the cargo el enent subsystem This designator wll
be assigned by National Aeronautics and Space Adm nistration
(NASA) / Lyndon B. Johnson Space Center (JSC) in the Payl oad
Integration Plan (PIP).

1.3.3 Field Nunber 3.- Character four is al phabetical and
identifies the instrunentation type. |If the identification
nunber is for a stinulus, the fourth character will be a "K".
The characters assigned to instrunentation types are as foll ows:

A - Accel eration N - Resistance or Canera
B - Phase (electrical) P - Pressure

C - Current Q- Quantity/Humdity

D - Vibration R - Rate

E - Power S - Switch Scan

F - Frequency T - Tenperature
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G - Force/Stress/Strain U - Undefined or Binary Coded

H - Position/Attitude Deci mal (BCD) counts or binary
J - Logic Status V - Vol tage

K- Stimulus (a) W- Tine

L - Velocity X - Discrete Event

M- Milti-data (b) Y - Acoustics

a. Any stinmulus termnating or generated within the System

Managenent (SM GPC may be nonitored. |If such a stinmulus is
to be nonitored, the appropriate neasurenent data fields wll
be filled out. Stimuli that are nonitored wll appear in
bot h the neasurenents and stinuli sections of the Command and
Dat a Annex.

b. Milti-data are serial digital channel designators and may be
associated with parent words and w re NS Ds.

1.3.4 Field Nunber 4.- Characters 5 through 8 are nuneri cal
sequential. Characters 5 through 8 shall be unique for each MsID
created within a payl oad except in those cases when

Wi re/ parent/grandparent MSIDs are assigned or when a paraneter is
defined in both a Payl oad Data Interleaver (PD) and independent
data stream For a discussion of these exceptions, reference
section 1.4.

1.3.5 Field Nunber 5.- Character nine is al phabetical and
identifies the type of signal routing relative to data processing
within the vehicle avionics. Miltiple designations nmay be noted
for a uni que neasurenent.

Data Routing Code Matri x:

Anal og Event Digital Dat a Routi ng
(di screte) (serial)
A E D Oper ational Flight
| nstrument ati on
C X B SM GPC
R U L RF Upl i nk
Vv Y J Syst em Managenent / Payl oad
- - P Parent Wrd

Note: For a detailed description of the codes for the signa
type, see table A 4, SIGNAL TYPE - MSI D CHARACTER 9 of the
Shuttle Data Integration Plan (DIP), Vol. 11l - JSC 18206.
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1.3.5.1 Operational Flight Instrunentation (OFl) Data: A signal
that is generated by the cargo el enment and routed through one of
the foll ow ng:

a. Operational Instrunentation (O)/Miltiplexer/Denmultiplexer
(MDM to the Orbiter Pul se Code Mdul ation (PCM Tel enetry
(TLM system

b. PDI to the Orbiter PCM TLM syst em

c. Hardwired between the cargo el enent and the Orbiter PCM
system w thout utilizing an MDM PDI

1.3.5.2 SM GPC Data: A payload signal that is essential to
vehicl e safety, control and performance and is routed through one
of the follow ng:

a. Instrunmentation neasurenents/stinmuli signal to/from MDVs
supporting the Orbiter SM GPC

b. A signal generated by Orbiter SM GPC software

1.3.5.3 RF Uplink Data: A signal transmtted froma ground
station to the vehicle and routed through the Network Signal
Processor (NSP) to the GPC and respective Bus Term nal Unit (BTU)
to the commanded cargo el enent.

1.3.5.4 System Managenent/Payl oad Data: A signal that is
generated by O biter payl oad managenent conputer software or
cargo el ement hardware and routed through a payl oad BTU or
payl oad NMDM

1.3.5.5 Parent Wrd Data: Parent words are identified by a

uni que neasurenent/stinulus nunber to facilitate data processing
only. A parent word is any 8-, 16-, 24-, 32-, 48-, or 64-bit
word within a serial digital or discrete channel that contains
nore than one signal or function (e.g., a grouping of event
measurenents) within its bit structure.

1.3.5.6 Redundant Signal Routing: Were a signal is redundantly
routed, a unique MSID shall be assigned for each redundant
measurenment /stinuli.

1.3.6 Field Nunber 6.- Character ten may be an asterisk (*)
which identifies the second path for a signal that is dual routed
or an al pha character which identifies software routing. It may
al so identify hardware nmeasurenments (V = Backup Flight System
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(BFS) payl oad paraneter) that are used as inputs for the BFS and
are downlisted. This character may be bl ank.

Note: The tenth character may al so be nodified by respective
NASA and contractor test facilities to support data processing in
regard to ground signal paths or data |link access rates. The
nodi fication of the MSID will be the responsibility of the test
support organization. The MSID so nodified wll not be binding
upon flight or other data supporting organizations. To avoid
confusion of nodified MSID data (related to a specific supporting
organi zation) all data transmtted or docunented and forwarded to
ot her organi zations shall be limted to only the MSID characters
specified within the Master Measurenent List (MW).

1.4 MBI D Assi gnnent

1.4.1 Measurenent MSID Assignnent.- The MSIDs are organi zed as
fol | ows:

a. Gandparent MSIDs - Required for character data, a
grandparent MSID represents the total character data set
paraneter. A grandparent MSID has a fourth character of "U'
and a ninth character of "P".

b. Parent MSIDs - For character data, 1 to 99 characters can be
assi gned per grandparent. Each parent will contain a subset
of the entire character dataset. Parent words wll be
identified by a unique MSID. Each parent word is 16-bits
long. A parent MSID will contain the same subneasurenent
MBID in the same order in all formats. No single parent MSID
will be assigned to nore than one grandparent.

For noncharacter data, parent words will be identified by a
uni que MsID. For serial I/0O data, each parent word is nodul o
16-bits and represents 16 to 64 bits. For digital payl oad
MDM channel s, a parent word is 16 bits in |length. For PD
data, a parent MSID is required for discretes and digital
paraneters less than 8 bits in length. The guidelines for
assigning MsIDs to paraneters are illustrated in figure B-1.

A parent MSID has a fourth character of "M and a ninth
character of "P".
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c. Subneasurenents - For character data, each character will be
represented by 1 subneasurenent and will be 1 to 64 bits in
| ength. Each subneasurenment will be assigned to one parent.
Unused bits will not be specified.

For noncharacter data, assignnments of subneasurenent to
parents is illustrated in figure B-1

d. Wre MsSIDs - AMSID of the formMJ is required to represent
the serial 1/0O channel being used. Parents and
subnmeasurenents that reflect this channel are assigned to
this wire MBID. Wre MSIDs are not used for digital
channel s.

1.4.2 Conmmand/ Stinmuli MSID Assignnent.- The guideline of the
criteria in assigning of MSIDs for stinmuli to payloads is shown
bel ow. The Conmmand and Data Annex will define the rel ationship
bet ween t he keyboard MSID, the command configuration MSID, the
parent, and wire MSID as appropriate.

a. The keyboard MSID (required for indexed commands only) wll
be a P93 (payl oad), U93 (Upper Stage), or L93 (Spacel ab).
These MSIDs w Il be individually assigned by NASA for each
payl oad.

b. A payload MSID beginning with the payload ID (e.g., U09, P10,
L72, etc.,) wll be used to identify each uni que command
configuration between the GPC and BTU. The MSID s fourth
character wll be a "K' and the ninth character will be a
"Jn.

c. The digital uplink command MSIDs will carry the sane MSID
nunber as the uni qgue command configuration, except the ninth
character wll be assigned as defined in paragraph 1.3.5.

d. For discrete commands, BTU output wires will have the sane
MSI D that is assigned to the conmand configuration's "high
state" or commanded function, except the ninth character wl|
be a "Y".

Exanpl es of the MsIDs for BTU, GPC, and payload interfaces are
respectively illustrated by figures B-2, B-3, and B-4.
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1.4.3 W©MSID Change Criteria.- This table specifies the ground
rules for changing MSIDs. The MSID shall be changed when the
foll ow ng data associated with an MSID i s changed:

a. TLMLINK ID (Tel emetry Link |D)

The table belowillustrates a required MsI D change due to a
change fromthe original TIimLink Id. to a new TImLink Id.
For a detailed description of TimLink Id., refer to card

type "TJ" - Telenetry Data Requirenments Card in appendi x C

New Oiginal TImLink Id.

Li nk

| d.
9 D J N P R U X
- X - - - - - -
X X X X X X -

X|C|o|U|Z|«<|O|©v
X[X|[X|[X|[X|

X = Denotes MsSID change required.

b. DATA TYPE

DATA TYPE changes from AVB, AMJ to any other type
DATA TYPE changes from BD to any other type
DATA TYPE changes from any other type to BD
DATA TYPE changes from BCD, BCH to any other type
DATA TYPE changes from any other type to BCD, BCH
DATA TYPE changes from DUC to any other type
DATA TYPE changes from any other type to DUC
DATA TYPE changes from DPL, HPL, SPL to any ot her
type (changes wthin this group are not allowed)
I f DATA TYPE changes from any other type to DPL, FPL, HPL
SPL

— o oy = —f =

c. BTU CARD TYPE

I f BTU CARD TYPE changes from SIO to any other type
I f BTU CARD TYPE changes from any other type to SIO

d. BTU NO. BITS (BTU Nunber of Bits)
If BTU NO BITS changes
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e. BTU NO. WDS (BTU SI O Nunmber of Words)
If BTU NO WDS changes
f. BTU NAME

If BTU nane changes from FLX to any ot her type
I f BTU nane changes from any other type to FLX

g. NOVENCLATURE

If the function described in the nonenclature changes (This
does not include enhancenent of description.)
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0T-4d

‘T "ON HEHNVHD

T0/80/¢€0

DoOo=c oW

Parameter Categorization

8 bit analog / 8 bit analog / Event / Digital Event Digital 10 bit analog Character
8 bit analog Event / Digital (Discrete) (Serial) (Discrete) (Serial)
(Discrete) (Serial)
MDM (S|O) Wire MSID (M-J) Parent Wire MSID (M-J) Parent Wire MSID (M-J) Parent Wire MSID (M-J) Parent Wire MSID (M-J) Parent N/A Grandparent (U-P) Parent
MSID (M-P) MSID (M-P) MSID (M-P) MSID (M-P) MSID (M-P) MSID (M-P)
MDM N/A N/A N/A Parent MSID (M-P) N/A N/A N/A
(DIL/DIH)
MDM N/A N/A N/A Wire MSID (K-Y) Parent N/A N/A N/A
MSID (M-P)
{DoL/
DOH)
N/A N/A N/A N/A N/A Wire and Parent MSID not N/A
MDM (Al D) required
Parent MSID (M-P) (Required
PDI N/A N/A Parent MSID (M-P) Parent MSID (M-P) if Measurement data length N/A N/A
(MOd es less than 8 bits.)
1,2,3)
i Parent MSID (M-P) (Digital Parent MSID (M-P) (Required
PDI (|D|_) Parent MSID not required Parent MSID (M-P) and event measurement data Parent MSID (M-P) if Measurement data length is N/A N/A
(M Od es :engttl:] combinatioln m:St be Igss)than the format word
ess than or equal to the size
51617) format word size.)

Figure B-1.- Wre/parent/grandparent NMSID requirement sunmary.

b01.doc




_’

_’

_’

_’

_’

>
> P

_’
3l A
MCDS | P20K0123J R P20K0123J | 3 v
KEYBOARD g GPC | PLB
(ONE OF N CMD) MOM B
B A
> D

_’

_’

_’

_’

P20K0123U
(ONE OF N COMMAND)
UP TO 16-WIRE MSID'S OF THE

FORM P20K0123Y AND A PARENT
OF THIS FORM P20M0123P.
PROVIDED BY JSC.

The P20K0123J MSID represents a command originating from the MCDS keyboard. The
command is then routed from the GPC to the Payload MDM, and finally to the Payload to
perform a specific function.

The P20K0123U MSID represents a command originating from a ground facility (e.g., MCC,
POCC). The command is sent to the GPC, the Payload MDM and Payload.

Figure B-2.-
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D P

P20K0071J P20K0071J (ON) 0 A

mcos |©OV Pl | [PROK0OTLY, X
KEYBOARD MDM

P20K0072] GPC P20K0072J (OFF) D 0

> 0 A

(OFF) Y D

DOH = Discrete Output High
DOL = Discrete Output Low

P20K0071U (ON)
P20K0072U (OFF)

The P20K0071J MSID represents the “ON” condition for specific command
originating from the MCDS keyboard.

The P20K0072J MSID represents the “OFF” condition for specific command
originating from the MCDS keyboard.

The P20K0071Y MSID represents the physical MDM wire which routes the discrete
command. Provided by JSC.

The P20K0071U and P20K0072U MSIDs represent the “ON” and “OFF” conditions
for the same keyboard commands, but these commands originate from a ground
facility (e.g., MCC, POCC). These commands are sent to the GPC, the Payload
MDM and Payload.

b03.doc

Figure B-3.- MDM di screte conmmand.
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MCDS | P20K0123J , GPC P20K0123) | PIL
KEYBOARD MDM

P20M0123] ,

O~ n
O>»0O0Orr <>»0T

P20K0123U

The P20K0123J MSID represents a command originating from the MCDS
keyboard. The command is then routed from the GPC to the Payload MDM,
and finally to the Payload to perform a specific function.

The P20K0123U MSID represents a command originating from a ground
facility (e.g., MCC, POCC). The command is sent to the GPC, the Payload
MDM and Payload.

b04.doc

Figure B-4.- Serial transfer channel.
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APPENDI X C
PAYLOAD DATA TAPE DESCRI PTI ON
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1.0 GENERAL DESCRI PTI ON

The Payl oad Data Tape (PDT) defines the command, neasurenent, and
telenetry streamrequirenents necessary to configure the National
Aeronautics and Space Adm nistration (NASA) Lyndon B. Johnson
Space Center (JSC) payl oad data base system The PDT is
avai l abl e to the payl oad custoner via several product nedia.
Types of nedia include the follow ng: a dataset catal oged on the
Sof tware Production Facility (SPF), CD-ROM cartridge tape,

di skette, and paper report (listing).

2.0 FILE STRUCTURE
Payl oad data is organized on the PDT in four files per payl oad

unit (table G 1). Each file is conposed of 1 or nore 80-
character records in card image format (tables G2 through C4).

2.1 File 1 (Predefined Onboard Conmmands)

Record 1 will always be occupied by an AA (payl oad header) card.
The purpose of the AA card is to identify both the payl oad and
the primary payl oad contact. Position 2 will always be occupi ed
by a CA (command file header) card. A single CA card is required
at the beginning of each command file on the tape. |If no
predefined onboard conmands exist, then this will be the only

other card in the file.

When predefined onboard conmmands are present, positions 3 through
N1 will be occupied by sonme conmbination of CB, CC, CD, CE, CF,

CL, CR, and CV cards. Each command wil| be represented by one
CC, one CD, and one (optional) CE card, followed by the
appropriate CF, CL, CR and CV cards. One CR or CV card may

exi st for each command (CR and CV cards are nutually exclusive).
The maxi mum nunber of CL cards per command is 8 (CL cards are
mutual |y exclusive with CR and CV cards).
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2.2 File 2 (Predefined and Buil dabl e G ound Upl i nk Comrands)

Record 1 will always be occupied by a CA card. If no predefined
ground conmmands exist, then this wll be the only card in the
file.

Records 2 through N2 may contain sone conbi nations of CB, CC, CD,
CE, CL, CM and CR cards. Each predefined ground command wi ||
have one CC, one CD, and one (optional) CE card, followed by the
appropriate CL, CM and CR cards. Up to eight CL cards nmay exi st
per command. Buil dable commands will be provided with variable
data defined by a "V'; where each "V' represents four information
bits.

2.3 File 3

Record 1 will always be occupied by a CA card. This will be the
only card in the file.

2.4 File 4 (Telenetry Format and Measurenents)

Records 1 through N4 contain sone conbination of TA, TB, and TC
cards. One TA and one TB card are required for each Payl oad
Reconstructed (PLR), |ndependent (IND), and Payl oad Data

Interl eaver (PDI) format. At |least one TC card is also required
for each PDI format. The maxi num nunber of TC cards per format
is 74. 1If no PLR, IND, or PDI formats exist for the payl oad,
then no TA, TB, or TC cards wll be present and file 4 will begin
with a Tl card. If file 4 is enpty, then a single TA card w ||
be present.

Records N4+1 t hrough N5 nmay be occupi ed by sonme conbi nation of
T, TJ, TK, TL, TM TN, TP, TQ TR, TS, and TT cards. One TI,
one TJ, and one (optional) TK card wll exist for each telenetry
measurenent, followed by the appropriate TL, TM TN, TP, TQ TR
TS, and TT cards. One TL card is required for each neasurenent
with Caution and Warning (C&W |imts. One TMcard is required
for each neasurenment with alert l[imts. There could be up to 3
TP and 3 TQ cards for each TMcard. One TN card i s needed for
each neasurenent requiring a Cathode-Ray Tube (CRT) fault sunmmary
page nessage. One TR card is required for each anal og
measurenent; if third degree calibration of the neasurenent is
necessary, then one TS card is also required. The maxi nrum nunber
of TT cards per neasurenent is 99.
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3.0 CARD | MAGE FORVATS

The card inmage formats on the PDT are defined in section 4.0.
Tables G5 and C-6 relate PDT telenmetry field content for the TA
TB, TC, and TT cards to telenetry format nodes and tel enetry
format indicators.

3.1 Payl oad Header (AA Card)

The payl oad header card identifies the payload and prinmary

payl oad contact. Tables C-5 and C-6 relate PDT telenetry field
content for the TA, TB, TC, and TT cards to the telenetry format
nodes and telenetry format indicators. A separate payl oad header
card will be supplied for each payl oad on the tape.

3.2 Command Cards

Command data appears on the PDT in the formof CA CB, CC, CD,
CE, CF, CL, CM CR and CV cards. All comuand data is contai ned
inthe first 3 files.

3.2.1 Command File Header (CA Card).- The command file header
card marks the beginning of each command file on the PDT. There
will always be three of these cards per payl oad.

3.2.2 Command Payl oad Signal Processor Configuration/Bus

Term nal Unit/Standard Serial Interface Description (CB Card). -
The CB card may be used to define a Payl oad Signal Processor
(PSP) configuration nessage (colums 1-21, 51) and/or Standard
Serial Interface (SSI) (colums 22-50). The PSP configurations
stored in the Obiter flight software always appear in file 1,
upl i nked configurations appear in file 2. The total nunber of
configurations (summed across both files) cannot exceed 5. A
total of eight SSI descriptions are allowed in flight software.
The SSI descriptions appear only in file 1. The payl oad supplier
may provide PSP and SSI information on separate sets of CB cards
(up to five cards for PSP descriptions and up to eight cards for
SSI descriptions), or he/she may conbi ne PSP and SSI data on a
single set (eight maxi num of CB cards.

3.2.3 Command Master Measurenment List Data (CC Card).- One CC
card is required for each command. It describes the Master
Measurenent List (MW) data for that command. The CC cards may
appear in files 1 and 2.
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3.2.4 Command Data Requirenents (CD Card).- The CD card defines
data requirenents for a command. Each command in files 1 and 2
nmust have a CD card.

3.2.5 Command User ldentification (CE Card).- The CE card
contains related Measurenent/Stinuli Identification (MSID)
information for a conmand. It is an optional card. One may
exi st per conmand.

3.2.6 Keyboard to Command/ Stimuli ldentification (CF Card).- The
CF card ties a Payl oad command to a keyboard MsSID, index ID and
CRT nonencl ature for the keyboard MSID. CF cards appear only in
file 1.

3.2.7 Command Prestored Data Load (CL Card).- The CL card
defines buil dable and prestored conmmand | oads sent to the SSI,
Serial Input/Qutput (SIO, or PSP. Up to eight CL cards may
exi st per command | oad. Each CL card nmay contain up to nine
command words, except for the last (eighth) card, which may
contain only one. The maxi num nunber of command words avail abl e
on eight cards is 64 for PSP and 32 for SSI interfaces.

3.2.8 Command Miultiple Real-tinme Conmand Data (CM Card).- The CM
card defines a ground uplink Miltiple Real-Tinme Command (MRTC).
An MRTC may consist of up to 10 Real -Ti ne Cormmands (RTCs), all of
whi ch are contained on a single CMcard. The CM cards appear
only in file 2.

3.2.9 Command Discrete Data (CR Card).- The CR card descri bes
di screte commands with predefined data values. One CR card is
required for each of these commands. CR cards appear only in
files 1 and 2. Discrete commands in file 2 are called RTGCs.

3.2.10 Command Anal og Data (CV Card).- The CV card defines
calibration coefficients for anal og conmands. One CV card is
required for each anal og conmand. The CV cards exist only in
file 1.

3.3 Telenmetry Cards

Tel enetry data appears on the PDT in the formof TA, TB, TC, TI,
TJ, TK, TL, TM TN, TP, TQ TR, TS, and TT cards. All telenetry
data is contained in the fourth file.

3.3.1 Telenetry Data Stream Structure 1 (TA Card).- A single TA
card is required for each PLR, IND, and PDI format. (Refer to
Tables G5 and C-6.)

3.3.2 Telenmetry Data Stream Structure 2 (TB Card).- One TB card

is also required for each PLR, IND, and PDI format. (Refer to
Tables G5 and C-6.)
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3.3.3 Telenmetry PDI Format Requirenments (TC Card).- The TC card
defines PDI deconmutation requirenments. At |least one TC card is
required for each PDI format, along with a TA and TB card. The
maxi mum nunber of TC cards per format is 74.

3.3.4 Telemetry Master Measurenment List (Tl Card).- One
telenmetry MML card is required for each neasurenment to cover the
foll owi ng requirenents:

a. Onboard display (via Miultiplexer/Denultiplexer (MM, PD, or
Spacel ab Tel enetry Buffer (TMB))

b. Downlink in Operational Instrunentation (QO)

c. PD toggle buffers (only if JSC/ KSC processing required)
d. I ndependent data streans

e. Downli st

f. Fault Detection and Annunci ati on (FDA)

3.3.5 Telenetry Data Requirenments (TJ Card).- The TJ card
provides telemetry data information. One TJ card is required for
each Tl card.

3.3.6 Telenmetry User ldentification (TK Card).- The TK card
contains related MSID information for a telemetry neasurenent.
It is an optional card. Required for discrete MSIDs since the
parent MSID is defined on this card. One may exist per

measur enent .

3.3.7 Telenetry Payl oad Managenent 1 (TL Card).- One TL card is
requi red for each neasurenent containing payl oad managenent
requirenents if the C&WIlimts are defined. Refer to table C 7.

3.3.8 Telenetry Payl oad Managenent 2 (TM Card).- One TMcard is
required for each telenmetry neasurenment with Systens Managenent
(SM alert Iimts. Up to three sets of limts nay be defined on
this card. Refer to table C7.

3.3.9 Telenetry Fault Message Text (TN Card).- The TN card I|inks
a payl oad neasurenent to a CRT fault summary page nessage. It
contains the major and mnor field nmessage texts. Up to two TN
cards may be present for each neasurenent. Refer to table C7.
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3.3.10 Telenetry Precondition 1 (TP Card).- One TP card is
required for preconditions for each limt set. There may be up
to three TP cards per TMcard. There nust be at |least two alert
limt sets in order to have alert preconditions. Refer to table
C 7.

3.3.11 Telenetry Precondition 2 (TQ Card).- One TQ card is
required for each limt set when there are four nmeasurenents in
the precondition expression. There may be up to three TQ cards
per TMcard. Refer to table C7

3.3.12 Telenetry Calibration 1 (TR Card).- The TR card defi nes
scaling coefficients which are used to convert anal og
measurenents from Pul se Code Mdul ation (PCM counts to

engi neering units (the conversion process is called calibration).
One TR card will be present for each anal og nmeasurenent.

3.3.13 Telenetry Calibration 2 (TS Card).- One TS card w ||
exist in file 4 for each anal og neasurenent which requires third,
fourth, or fifth order calibration. The TS card defines the
third, fourth, and fifth polynom al scaling coefficients (A, A,
and As) .

3.3.14 Telenetry Format (TT Card).- The TT card provides the

i nformati on necessary to |ocate a neasurenent within a downli st
or telemetry format. Miltiple TT cards (1 per format, up to a
maxi mum of 99) may exist for each nmeasurenment. (Refer to tables
C-5 and CG6.)
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Table C-1.- PAYLOAD DATA TAPE FI LE NAMES

File Cont ent
1 Predefi ned Onboard Commands
2 Predefi ned and Buil dabl e Ground Upli nk
Commands
3 (Unused, but nust contain CA card)
4 Tel enetry Format and Measurenents
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Tabl e C-2.- PAYLOAD DATA TAPE CARD NAMES

Card Type Function
AA Payl oad Header
CA Command Fil e Header
CB Conmand and Tel enetry PSP Confi gurati on/ SSI
Descri ption
CcC Command MML Dat a
CD Command Data Requirenents
CE Command User ldentification
CF Keyboard to Command/ Stimuli Identification
CL Command Prestored and Buil dabl e Data Load
CM Command MRTC Dat a
CR Conmand Di screte Data
cv Command Anal og Data
TA Telenetry Data Stream Structure 1
TB Telenetry Data Stream Structure 2
TC Tel enetry PDI Format Requirenents
Tl Tel emetry MWL
TJ Tel enetry Data Requirenents
TK Tel emetry User Identification
TL Tel enetry Payl oad Managenent 1
™ Tel enetry Payl oad Managenent 2
TN Tel enetry Fault Message Text
TP Tel enetry Precondition 1
TQ Tel enetry Precondition 2
TR Telenetry Calibration 1
TS Tel emetry Calibration 2
TT Tel enetry Format Requirenents
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Tabl e C-3.- PAYLOAD DATA TAPE FI LE STRUCTURE

File Card position Card type
1 1 AA
1 2 CA
1 3 through N1 CB, CC, CDb, CE, CF, CL, CR CV
2 1 CA
2 2 through N2 CB, CC, CDb, CE, CL, CM CR
3 1 CA
4 1 through N4 TA, TB, TC
4 NA+1 t hrough N5 T, TJ, TK, TL, T™™ TN, TP,
TQ TR, TS, TT
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Tabl e C-4.- PAYLOAD DATA TAPE CARD TYPE VERSUS FI LE NUVBER
MATRI X

Card type Fil e nunber
2 3 4

* % % ok Kk ok ok P
* Ok ok ok *

*  F

43735232P3RG8R22

—
—
R T T R T I T R N
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Tabl e C-5.- TELEMETRY FORVAT MODE/ | NDI CATOR TO PDT FI ELD CROSS
REFERENCE
DATA STREAM FORVAT CHARACTERI STI CS

For mat node For mat PDT field
i ndi ca-
tor
1|12|3(4]|5|6|7]4|5]|8]|CRD|COL|LNTH Cont ent
X [ X | X [ X [X | X |X X TA |02 |04 TLM FORVAT | D
X X X |X X X TLM FORVAT | D
X [ X [ X | X [X | X |X X TA |06 |01 TLM FORVAT | NDI CATOR
X X |IX |X X X TLM FORVAT | NDI CATOR
X X |IX |X [X X [X X TA |07 |01 FORVAT MODE
X X X |X X X FORMAT MODE
X [ X | X |X X |[TA |10 |01 FI RST PDI PORT
X X |IX |X [X X [X X TA |11 |08 FLI GHT PHASES
X X |IX |X X X FLI GHT PHASES
X [ X | X |X X X |[TA [30 |03 REQUI RED W NDOW Sl ZE
X [ X | X |X X X |[TA |33 |05 TLM BANDW DTH
X X |IX |X X |[X |[X |[TA |38 |04 Bl T RATE TOLERANCE
X X |IX |X [X X [X X TA |42 |04 TLM DATA CODE
X X |IX |X X X TLM DATA CODE
X X |X X | X |X X TA |46 |02 BI TS PER WORD
X X |X X X BI TS PER WORD
X X | X |X |[TA |48 |04 MAJOR FRAME LENGTH
X |X X |X X M NOR FRAME LENGTH
X |X X X M NOR FRAME LENGTH
X X X OUTPUT DATA BLOCK LENGTH
X X SUBFRAVE LENGTH
X |X X X TA |52 |03 MAJOR FRAME LENGTH
X |X X X MAJOR FRAME LENGTH
X X X DATA BLOCK RATE
X |X X SUBFRAVE LENGTH
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Tabl e C-5.- TELEMETRY FORVAT MODE/ | NDI CATOR TO PDT FI ELD CROSS REFERENCE
DATA STREAM FORMAT CHARACTERI STI CS ( Conti nued)

For mat node For mat PDT field
i ndi ca-
tor

1|12|3(4]|5|6|7]4|5]|8]|CRD|COL|LNTH Cont ent
X [ X |X X | X |X X TA |55 |05 MAJOR FRAME PERI CD
X [ X |X X X MAJOR FRAME PERI OD
X [ X |X X | X |X X TA |60 |05 DATA CYCLE PERI GD
X X |X X X DATA CYCLE PERI QD
X [ X | X [ X [X | X |X X TA |65 |12 BI T RATE
X X X |X X X Bl T RATE
X [ X [ X | X [X | X |X X TB |02 |04 TLM FORVAT I D
X X |IX |X X X TLM FORVAT | D
X [ X | X [ X [X | X |X X TB |06 |01 TLM FORVAT | NDI CATOR
X X |IX |X X X TLM FORVAT | NDI CATOR
X X X TB |07 |01 MAJOR FRAME SYNC LENGTH
X X X MAJOR FRAME SYNC LENGTH

X |X X |X X M NOR FRAME SYNC LENGTH

X |X X X M NOR FRAME SYNC LENGTH

X X |X BLOCK SYNC LENGTH

X [ X [ X | X [X | X |X X TB |08 |01 SYNC TYPE
X [ X | X |X X X SYNC TYPE
X X X TB |09 |08 MAJOR FRAME SYNC HEX VALUE
X X X MAJOR FRAME SYNC HEX VALUE

X |X X |X X M NOR FRAME SYNC HEX VALUE

X |X X X M NOR FRAME SYNC HEX VALUE

X X |X BLOCK SYNC HEX VALUE

X X X B |17 |01 MAJOR FRAME SYNC FI RST/ LAST | ND.
X X X MAJOR FRAME SYNC FI RST/ LAST | ND.

X |X X |X X M NOR FRAME SYNC FI RST/ LAST | ND.

X |X X X M NOR FRAME SYNC FI RST/ LAST | ND.
X X X |X X |X |X |[TB |18 |04 MAJOR FRAME SYNC START WORD

X |X X |X X M NOR FRAME SYNC START WORD

X |X X X M NOR FRAME SYNC START WORD
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Tabl e C-5.- TELEMETRY FORVAT MODE/ | NDI CATOR TO PDT FI ELD CROSS REFERENCE
DATA STREAM FORMAT CHARACTERI STI CS ( Conti nued)

For mat node For mat PDT field
i ndi ca-
tor
1|12|3(4]|5|6|7]4|5]|8]|CRD|COL|LNTH Cont ent
X X SUBFRAME SYNC START WORD
X X X TB |22 |01 MAJOR FRAME SYNC FI RST/ LAST | ND.
X X X MAJOR FRAME SYNC FI RST/ LAST | ND.
X X X TB |23 |02 MAJOR FRAME SYNC HEX VALUE
X X X MAJOR FRAME SYNC HEX VALUE
X X X TB |25 |04 MAJOR FRAME SYNC WORD NUMBER
X X X MAJOR FRAVME SYNC WORD NUMBER
X X X TB |29 |01 M NOR FRAME COUNTER UP/ DOMN | ND.
X X X M NOR FRAME COUNTER UP/ DOMN | ND.
X X X TB |30 |03 M NOR FRAME COUNTER I NI TI AL VALUE
X X X M NOR FRAME COUNTER | NI TI AL VALUE
X X X TB |33 |04 M NOR FRAME COUNTER WORD NUMBER
X X X M NOR FRAME COUNTER WORD NUMBER
X | X |X X TB |37 |01 SUBFRAVE COUNTER UP/ DOWN | NDI CATOR
X | X |X X TB |38 |02 SUBFRAVE COUNTER | NI TI AL VALUE
X | X |X X TB |40 |04 SUBFRAVE COUNTER WORD NUVMBER
X X |IX |X X |[TB |44 |01 SECOND PDI PORT
X [ X | X |X X |[TB |45 |01 THI RD PDI PORT
X [ X |X X | X |X X TB |46 |03 AVAI LABLE SAMPLE RATE 1
X X |X X X AVAI LABLE SAMPLE RATE 1
X [ X |X X | X |X X TB |49 |03 AVAI LABLE SAMPLE RATE 2
X X |X X X AVAI LABLE SAVPLE RATE 2
X X |X X | X |X X TB |52 |03 AVAI LABLE SAVPLE RATE 3
X X |X X X AVAI LABLE SAMPLE RATE 3

stand4 REV H C 14 CHANGE NO. 1, 03/08/01




Table C-5. -

TELEMETRY FORVAT MODE/ | NDI CATOR TO PDT FI ELD CROSS REFERENCE
DATA STREAM FORMAT CHARACTERI STI CS ( Conti nued)

For mat node For mat PDT field
i ndi ca-
tor
1|12|3(4]|5|6|7]4|5]|8]|CRD|COL|LNTH Cont ent
X [ X |X X | X |X X TB |55 |03 AVAI LABLE SAVPLE RATE 4
X X |X X X AVAI LABLE SAVPLE RATE 4
X [ X |X X | X |X X TB |58 |03 AVAI LABLE SAVPLE RATE 5
X X |X X X AVAI LABLE SAMPLE RATE 5
X X |X X | X |X X TB |61 |03 AVAI LABLE SAMPLE RATE 6
X X |X X X AVAI LABLE SAMPLE RATE 6
X [ X |X X | X |X X TB |64 |03 AVAI LABLE SAMPLE RATE 7
X X |X X X AVAI LABLE SAMPLE RATE 7
X |X X TB |71 |03 SUBCOM DEPTH
X [ X | X |X X |[TC |02 |04 TLM FORVAT | D
X [ X | X |X X |[TC |06 |01 TLM FORVAT | NDI CATOR
X [ X | X |X X |[TC |09 |04 TOGGE_E BUFFER SI ZE
X [ X | X |X X |[TC [13 |06 PAYLOAD DOMLI NK FRAME SI ZE
X [ X |X X |[TC |21 |04 START WORD NUMBER
X [ X |X X |[TC |25 |04 NUVBER OF CONSECUTI VE WORDS
X [ X |X X |[TC |29 |04 START WORD NUMBER
X [ X |X X |[TC |33 |04 NUVBER OF CONSECUTI VE WORDS
X [ X |X X |[TC |37 |04 START WORD NUMBER
X [ X |X X |[TC |41 |04 NUVBER OF CONSECUTI VE WORDS
X [ X |X X |[TC |45 |04 START WORD NUMBER
X [ X |X X |[TC |49 |04 NUVBER OF CONSECUTI VE WORDS
X [ X |X X |[TC |53 |04 START WORD NUMBER
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Tabl e C-5.- TELEMETRY FORVAT MODE/ | NDI CATOR TO PDT FI ELD CROSS REFERENCE
DATA STREAM FORMAT CHARACTERI STI CS ( Concl uded)

For mat node For mat PDT field
i ndi ca-
tor

1|12|3(4]|5|6|7]4|5]|8]|CRD|COL|LNTH Cont ent

X [ X |X X |[TC |57 |04 NUVBER OF CONSECUTI VE WORDS
X [ X |X X |[TC |61 |04 START WORD NUMBER

X [ X |X X |[TC |65 |04 NUVMBER OF CONSECUTI VE WORDS
X [ X |X X |[TC |69 |04 START WORD NUMBER

X [ X |X X |[TC |73 |04 NUVBER OF CONSECUTI VE WORDS
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Tabl e C-6.- TELEMETRY FORVAT MODE/ | NDI CATOR TO PDT FI ELD CROSS REFERENCE
PARAMETRI C FORVAT CHARACTERI STI CS

Format node Format indica- PDT fields
tor
1(2(3|4|5(6|7[1|2[3|4|5|8|9] C| C |LN Cont ent
R| O|TH
D|L
X |IX X X |TT |01 (10 [MBI D
X X X X [X|X X MSI D
X |X |X X X MSI D
X |IX X X (TT |11 (04 [TLM FORMAT | D
X |IX X X [X|X X TLM FORVAT I D
X |X |X X X TLM FORVAT | D
X [X |X X (TT |15 (01 [TLM FORMAT | NDI CATOR
X X X X [X|X X TLM FORVAT | NDI CATOR
X |X |X X X TLM FORVAT | NDI CATOR
X |IX X X X TT |16 |04 |REQUI RED PDI DECOM RATE
X REQUI RED PCVMJ TOGGLE BUFFER RATE
X X X M NI MUM DOMNLI NK FORMAT RATE
X REQUI RED PCVMJ DATA RAM RATE
X |IX X X [X|X X TT (20 |04 [TLM ACTUAL RESPONSE RATE
X |X |X X X TLM ACTUAL RESPONSE RATE
X X X |X TT (24 |04 (WORD NUMBER I N FI RST MAJOR FRAME
X |X X [X X WORD NUMBER | N FI RST M NOR FRANME
X |X X X WORD NUMBER | N FI RST M NOR FRANME
X [X|X X WORD NUMBER | N FI RST SUBFRANE
X |X X [X X TT |28 |03 |FI RST M NOR FRAME
X |X X X FI RST M NOR FRANE
X |IX|X X TT (31 |03 [TLM FI RST SUBFRANME
X TT (57 |01 [TLM LOW BI T RATE | NDI CATOR
X [X |X X [X|X X TT (59 |02 [FORMAT START BI T
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Tabl e C-7.- RELATIONSH P BETWEEN THE TL, TM TN, TP, AND TQ CARDS

ALARM CLASS
CRI Tl CAL* ALERT*
CLASS 2 CLASS 3 CLASS 4 CLASS 0
BACKUP C&W  TL ALERT: TM GPC DETECTED LI M T SENSI NG
ERRORS: TM ™
MESSAGE: TN MESSAGE: TN MESSAGE: TN NO MESSAGE
PRECOND1: TP(01)** PRECOND1: TP(01)** |PRECOND1:
NO PRECONDI TI ONS [PRECOND2: TP(02) PRECOND2: TP(02) TP(01) **
PRECOND3: TP(03) PRECOND3: TP(03) PRECOND2:
TP(02)
PRECOND3:
TP(03)
*A neasurenent may have both Alarm Classes Critical and Alert.

**There nmust be at least two limts sets shown on the TMcard to have

precondition steering, and each limt set must have one Precondition card
(TP).
Note: The TQ card is a continuation of the TP card when four neasurenents are

required for the precondition expressions.
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4.0 TAPE HEADER CARD FORNMAT

4.1 Card Type "AA" - Payl oad Header Card

The payl oad header card contains basic information pertinent to
payl oad definition. A separate payl oad header card wll be
supplied for each payload on the tape. Refer to figure C1 for
the general layout. Spare colums may contain data on NASA JSC
suppl i ed tapes.

Col um El enent Description
1-2 BLANK
3-10 PAYLOAD CONFI GURATI ON  Uni que al phanuneric abbreviation for the
NAME ( PCN) payl oad. May be repeated for separate
flights. Mist be unique on a single flight.
Left justified. Provided by payl oad supplier
and JSC. Required field. Mst not be bl ank

11-12  SPARE

13-15 PAYLOCAD NUMBER Nunmber (004-089) assigned to the payl oad by
Payl oad Integration Plan (PIP). Integer.
Right justified. Leading zeros. Mist not be
bl ank.

16-21  SPARE

22-27 DATE Date of the release of this tape version
For mat MVDDYY. Provided by payl oad supplier
and JSC. Leading zeros.

28-43  CONTACT The nane of a payload contact in case of any
questions or problens. Left justified.
Provi ded by payl oad supplier and/or JSC
44-53  PHONE The phone nunber of the above contact. Area
code followed by 7-digit nunber. Provided by
payl oad supplier and JSC

54-60  SPARE

stand4 REV H C 19 CHANGE NO. 1, 03/08/01



Col umm

61-69

70-72

73-76

77-78

79- 80

El ement
NSTS PI P DOCUVENT
NUVBER

SM OPS ASSI GNMVENT

SPARE

CARD TYPE

BLANK

stand4 REV H

Description

The NSTS PI P Docunent nunber of the Payl oad
Conmand and Data Annex to be generated.
Al phanuneric. Provided by payl oad supplier.

SM Operations (OPS) to which payload is
assigned. Left justified. Al phanuneric.
Provi ded by JSC at mi ssion integration.

SMP = SM OPS 2

SM4 = SM OPS 4

BTH = Both SM OPS 2 and 4
VEH = Vehicl e data
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c01.ppt
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Figure C-1.- Tape header card |ayout "AA" card
(80-colum formt).
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5.0 COMVAND HEADER CARD FORVAT

5.1 Card Type "CA" - Command Fil e Header Card

One "CA" card (figure CG2) is required for each command file on the
tape. There will be one file for the onboard conmands, one file for
ground uplink commands and one spare file. Spare colums may
contain data on JSC- supplied tapes.

Col um El enent Description

1-75 SPARE

76 FI LE NO File number on this tape. Integer.
Provi ded by payl oad supplier and JSC
1 = Onboard
2 = Predefined and buil dabl e ground
conmands

3 = File 3 header

77-78 CARD TYPE " CA"

79-80 DELTA LOADER PCC Del ta Loader Process Control Characters
(PCC) "@@ synbol used only for card

del etion. Blank otherw se. Provided by
payl oad supplier or JSC
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c02.ppt

PCC

CA |DLR

SPARE

123456789

Figure C-2.- Command card | ayout -- "CA" card (80-colum format).
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6.0 COWAND DATA CARD FORMATS

The "CB" card is used to define the PSP configurations and SSI
definitions. There will be up to eight PSP configurations and
SSI descriptions defined for each payload in files 1 and 2 of

this tape.

The remai ning command data card types on this tape for command
data are CC, CD, CE, CF, CL, CM CR and CV. Each comand wl |
have one "CC' and one "CD' card followed by card(s) defining data
content. The categories of cards to follow the CC and CD are as
fol |l ows.

CVD Type Card Type

Anal og (Onboard) cv

Di screte CR

Di gital Loads CL-N, where N less than or equal to
01 or is greater than or equal to 08

MRTC (G ound) CM

6.1 Card Type "CB" - PSP Configuration/SSI Description Card

One card type "CB" (figure C3) is required for each PSP
configuration Identification (ID) or SSI IDrequired for a

m ssion. |f the payload custonmer requires the PSP to support
telenetry or commands only, JSC will provide default values for
t he unused portion of the configuration nessage.

Col um El enent Descri ption
1 PSP CONFI GURATI ON Identifier for the data in the configura-
MESSAGE | D tion message. On an unintegrated tape, this
field will contain a pseudo configuration ID

(A-E, provided by the payload supplier). On
an integrated tape, this field will contain a
real 1D (1-5, provided by JSC). |If data
field is blank, then colums 2-21 and col um
51 nust be bl ank.

If the payl oad supplier provides a real
configuration nessage ID, rather than a
pseudo I D, then the JSC will convert the real
IDto a pseudo ID.
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Col umm El ement

2-3 PSP COMVAND
DATA RATE

4 PSP COMVAND
DATA CODE

5 PSP COMVAND

SUBCARRI ER | DLE

6 PSP COMVAND
UMBI LI CAL SELECTI ON

stand4 REV H

Description

Code used in the PSP configurati on nessage
to specify the bit rate of the payl oad

command. Right justified. Integer
Provi ded by payl oad supplier.
4 = 125/ 16 bps

5 = 125/ 8 bps

6 = 125/ 4 bps

7 = 125/ 2 bps

8 = 125 bps

9 = 250 bps

10 = 500 bps

11 = 1 kbps

12 = 2 kbps

Code used in the PSP configuration nessage
to indicate the type of nodul ation used for
the subcarrier of the conmand signal

I nteger or blank. Provided by payl oad

supplier.
1 = NRz-L
2 = NRz-M
3 = NRz-S

Code used in the PSP configurati on nessage
to indicate the nodulation for an idle
subcarrier. Integer or blank. Provided by
payl oad suppli er.

0 = Unnodul at ed

1 = Modul ated with alternate one-zero
pattern.

Code used to specify the payl oad unbilica

to be selected for conmands through the PSP
For detached payl oads, a dummy unbilica
nunber (1-5 or A-E) nust be specified.

Al phanuneric. Provided by JSC. On an

uni ntegrated tape a pseudo ID of A through E
will be provided. On an integrated tape the
followi ng codes will be provided:

1 = Urbilical 1
2 = Unbilical 2
3 = Unbilical 3
4 = Unbilical 4
5 = Unbilical 5
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Col umm

9-12

13

14-21

El ement

PSP TELEMETRY RATE

PSP TELEMETRY DATA
CODE

PSP TELEMETRY FRAME

LENGTH

PSP TELEMETRY SYNC
WORD LENGTH

PSP TELEMETRY FRAME
SYNC WORD

stand4 REV H

Description

Code used to specify the telemetry bit rate
received by the PSP. Integer. Provided by
payl oad suppli er.

1 =1 kbps
2 = 2 kbps
3 = 4 kbps
4 = 8 kbps
5 = 16 kbps

Code used to specify the telenmetry data
waveform Integer. Provided by payl oad
supplier.

1 = Bi-phase - L
2 = Bi-phase - M
3 = Bi-phase - S
4 = NRZ-L
5 = NRz-M
6 = NRz-S

I nteger (1-1024) used to specify

the nunber of 8-bit telenetry words in a
frane. Does not include the frane sync
code. Right justified. Provided by payl oad
supplier.

Code used to specify the nunmber of bits in
the frame sync word. Integer. Provided by
payl oad supplier on input and derived by JSC
PDT generator on out put.

1 =8 bits

2 =16 bits
3 =24 bits
4 = 32 bits

Up to eight hexadeci mal characters used to
specify the bit pattern of the frame sync
word. |If the data is specified, it nust be
2, 4, 6, or 8 hex characters. My be bl ank
Left justified with trailing zeros.

Provi ded by payl oad supplier.
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Col umm El ement

22-25 BTU NAME

26-27  BTU BUS NUMBER

28-29 BTU M A ADDRESS

stand4 REV H

Descri ption

Identification of the type and nunber of the
BTU. Bl ank for detached payl oads.

Al phanuneric. The payl oad supplier provides
the foll owi ng codes:

PFO1 = Payl oad Forward MDM 1 (Real 1D)

PFO2 = Payl oad Forward MDM 2 (Real 1D)

FXSA- FXSE = Single Port Flex MDM (Pseudo | D)

FXPA- FXPE = Dual Port Flex MDM (Pseudo | D)
SCAA- SCAD = Sequence Control Assenbly (SCA)
(Pseudo 1D

JSC provides the foll owi ng codes

FLX1- FLX5 = Flex MDM (Real 1D)

SCA1- SCA4 = Sequence Control Assenbly

(SCA) (Real 1D

If the payl oad supplier provides a real BTU
nane, rather than a pseudo nane, then the JSC
PDT | oader programw || automatically convert
the real nane to a pseudo nanme. Real flex
MDM names will be converted to single port

fl ex pseudo nanes by the | oader.

Bi nary code representing bus assignment for
single port Flex MDMs or the BTU type for
dual port devices (nust agree with BTU name
in colums 22-25). This field is blank if
the BTUID field (colums 22-25) contains
PFO1, PFO2, or is blank.

00 = Flex pair
01 = SCA
10 = PL1
11 = PL2

Codes 00 and 01 are derived by JSC PDT
generator program JSC provi des codes 10 and
11 (for a single port flex only).

I nt eger address of the BTU 06, 09, 10 (PFO1),
12 (PFO2), 15, 29, 30. Leading zeros. Blank
for payload supplier tapes. This data is
defined at the Cargo Integration Review

(G R); supplied by JSC on integrated products
and bl ank on uni ntegrated products.
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Col um El enent Description

30 SSI 1D Identification of the standard seria
interface. On an unintegrated tape, this
field will contain a pseudo ID (A-H,
provi ded by the payload supplier). On an
integrated tape, this field will contain a
real 1D (1-8, provided by JSC). |If data
field is blank, then colums 22-50 nust be
bl ank.

If the payl oad supplier provides a real SS
I D, rather than a pseudo ID, then the JSC
PDT | oader programw || automatically
convert the real IDto a pseudo |D upon

i nput to the MRB

31-32 SSI CHANNEL TYPE Coded description of the SSI channel type.
Left justified. Derived by JSC PDT
gener at or program
S = Single input, single output, or single
i nput and single output sharing the
sanme nodul e and channel

D = Dual inputs and single output, or
singl e input and single output which
do not share the same nodul e and
channel

SS = SSUS SCA.

33-35 SSUS ID Nunber (1-4) of the Spinning Solid Upper
Stage (SSUS) which uses the SSI. This field
is blank when the SSI channel type (columms
31-32) is not SS. Left justified. Integer
Provi ded by JSC. Blank for unintegrated
products and payl oad supplier tapes.

36-38 SSI TRANSACTI ON Description of the transaction type. Left
TYPE justified. Derived by JSC PDT generator
program from col ums 39-50.
IN = I nput
QUT = Cut put
BTH = Bot h i nput and out put
39-40 SSI | NPUT MODULE I nput transaction 1 nodul e address within
ADDRESS NUMBER 1 the BTU (00-15). Leading zero. My be

bl ank. Provided by JSC
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Col umm

41-42

43- 44

45- 46

47-48

49-50

51

52-76

77-78

79- 80

El ement
SSI | NPUT CHANNEL
ADDRESS NUMBER 1

SSI I NPUT MODULE
ADDRESS NUMBER 2

SSI | NPUT CHANNEL
ADDRESS NUMBER 2

SSI OQUTPUT MODULE
ADDRESS

SSI OQUTPUT CHANNEL
ADDRESS

PSP PORT MODE

SPARE

CARD TYPE

CARD NUMBER/
DELTA LOADER PCC
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Description

I nput transaction 1 channel address within
the BTU (00-03). Leading zero. My be
bl ank. Provided by JSC

I nput transaction 2 nodul e address within
the BTU (00-15). Leading zero. My be
bl ank. Provided by JSC

I nput transaction 2 channel address within
the BTU (00-03). Leading zero. May be
bl ank. Provided by JSC

Qut put transaction nodul e address (00-15)
within the BTU  Leading zero. My be
bl ank. Provided by JSC

Qut put transaction channel address (00-03)
within the BTU  Leading zero. My be
bl ank. Provided by JSC

Code indicating the PSP port.
payl oad suppli er.

0 Urbi i cal (attached)

1 Payl oad I nterrogator (detached)

Provi ded by

"o

Two integer nunbers (01-08). Leading zeros
Delta Loader PCC "@@ synbol used only for
card deletion. Provided by payl oad supplier
or JSC.
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Figure C3.-
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Command card | ayout - "CB"

C- 30

card (80-colum fornmat).
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6.2 Card Type "CC' -

Command MMWL Dat a

One card type "CC' (figure C-4) is required for each command and
describes the MML data for that conmmand.

Col umm

1-10

11-12

13-20

21-54

55

El ement

Vsl D

NO. OF WORDS

DATA RANGE UNI TS

SYSTEMS NOVENCLATURE

GPC | NPUT, COUTPUT,
COVPUTE

stand4 REV H

Descri ption

Command identification nunber. Left
justified. Al phanumeric. Refer to appendix
B. Provided by payl oad supplier

The nunber of 16-bit command data words
required to define the data for this
command. This field is required and is

val ued as shown bel ow only for SSI, PSP, and
Spacel ab commands. The PDT generator pl aces
a "00" inthe field for PSP reinitialization

commands. Integer. Leading zeros.
Provi ded by payl oad supplier.

PSP CMVDS 01-64

PL CMDS 01-64

SSI CMVDS 01-32

SL CMDS 01-31

Di screte CMDS Bl ank
PSP I NI T CVDS 00

St andard engi neering units for anal og
commands. Refer to appendix E. For

di screte and serial digital conmands, this
field will always contain "EVENT". Left
justified. Al phanumeric. Provided by
payl oad suppli er.

Uni que al phanumeric name for the command.
The nonencl ature should reflect the sense of
the data range high. Left justified.

Provi ded by payl oad supplier.

Al phabetic code for the command.

O = Qutput fromthe General Purpose
Conput er (GPC)

C = Computed in the GPC.

Derived by JSC PDT generator program
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Col umm El ement

56-76 DSM TI TLE

Tabl e del et ed
77-78 CARD TYPE

79-80 DELTA LOADER PCC

stand4 REV H

Descri ption
Short description of the onboard function
acconpl i shed by this command. Al phanuneri c.

Left justified. Provided by JSC. Blank for
bui | dabl e commands.

" oo

Delta Loader PCC "@@ synbol used only for
card deletion. Blank otherw se.
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c04.ppt

PCC

CC |DLR

DSM TITLE

FX<zZon
* 0nO0 _— -0

SYSTEMS NOMENCLATURE

DATA
RANGE
UNITS

Ooxaw
ZO0 . <o .0+

0/]12|34567890/1234567890123456789012345678901234[/5678901234567890123456|78|90

MSID
1234567891|111)]11111112|2222222223333333333444444444455555|5555566666666667777777|77|78

* Provided by JSC

Figure C-4.- Command card | ayout -- "CC' card (80-colum format).
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6.3 Card Type "CD' - Command Data Requirenents Card

One "CD' card (figure C5) is required for each command to define
requi renents. Spare colums may contain data on JSC-supplied
t apes.

Col um El enent Description

1-10 MSI D Conmand identification nunmber. Left
justified. Al phanuneric. Refer to appendix
B. Provided by payl oad supplier

11-18  FLI GAT PHASES Fl i ght phases in which the conmand is
required. Up to six flight phases may be
requested. One colum per phase. Provided
by payl oad supplier and JSC

(11) L = Ground Checkout (Prelaunch - For
definition refer to PIP.) This phase is not
appl i cabl e for Payl oad Control Indicators

(PCl's).

(12) A = Ascent (For software purposes, ascent is
defined as starting at T-20 minutes.)

(13) Bl ank

(14) O = Obit (Payl oad attached)

(15) Bl ank

(16) E = Entry

(17) F = (Unused)

(18) S = Obit (Payl oad detached)

19-23 DATA RANGE LOW For anal og conmands, this is the | ow val ue of
the data range available for this command
conpatible with the scaling coefficients.

For discrete commands, it defines the
condition equivalent to binary zero. |If the
condition for binary zero is not defined,
this field should be blank. Reference
appendi x E.

For serial digital conmands, this field
shoul d be bl ank.

Right justified. Al phanunmeric. Provided by
payl oad suppli er
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Col umm El ement

24-28 DATA RANGE HI GH

29-34  SPARE
35-36 SSI or PSP

CONFI GURATI ON
MESSAGE | D

stand4 REV H

Description

For anal og commands, this is the high val ue
of the range conpatible with the scaling
coefficients.

For discrete commands, it defines the
condition equivalent to binary one. |If the
condition for binary one is not defined, this
field should be blank. This should be the
sane as the sense of the command

nomencl ature. Reference appendix E

For serial digital commands, it defines the
condition equivalent to the end itemfunction
for this command. This should be the sanme as
the sense of the comrand nomencl ature.

Ref erence appendi x E

Right justified. Al phanunmeric. Provided by
payl oad suppli er

Standard Serial Interface or Payl oad Signa
Processor configuration nmessage ID. This
field is only used for command types QQ and
SS (reference col unms 58-60).

On an unintegrated tape, this field will
contain a pseudo ID (A-Hif SSI or A-Eif
PSP). Provided by the payl oad supplier.

On an integrated tape, this field will
contain a real ID (01-08 if SSI channels or
01-05 if PSP. Provided by JSC. The SSI ID
must match the SSUS ID: For this reason SSI
ID1, 2, 3, or 4 are reserved for PAM
spacecraft. O her payl oads having SSI

requi renents shall be assigned SSI I1Ds 5, 6,
7, or 8. However, in the case where PAMs are
not mani fested on the same mission SSI IDs 1,
2, 3, or 4 may be assigned to other payl oads.
Al phanureric. Pseudo IDs are left justified.
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Col umm

37-38

39-42

43-45

El ement

SPARE

BTU NAME

BTU CARD TYPE

stand4 REV H

Description

If the payload supplier provides a real SSI

or PSP configuration nmessage |ID, rather than
a pseudo ID, the JSC PDT Loader program will
automatically convert the real 1D to a pseudo
| D.

On both unintegrated and integrated tapes,
this field will contain "00" for PSP
reinitialization commands (configuration
message |1 D zero).

Al phanureric abbreviation. Left justified.

On an unintegrated tape, this field will
contain a pseudo nanme provided by the payl oad

supplier:

PFO1- PFO2 = Payl oad Forward NMDM

FXPA- FXPE = Dual Port Fl ex MDM

FXSA- FXSE = Single Port Flex MDM

SCAA- SCAD = Sequence Control Assenbly
EXC = Spacel ab Experinent Computer
SSC = Spacel ab Subsyst em Conput er

On an integrated tape, this field will
contain a real nane provided by JSC

PFO1- PFO2 = Payl oad Forward MDM

FLX1- FLX5 = Fl ex MDM

SCA1- SCA4 = Sequence Control Assenbly
EXC = Spacel ab Experinent Computer
SSC = Spacel ab Subsyst em Conmput er

If the payl oad supplier provides a real BTU
nane, rather than a pseudo name, then the JSC
PDT | oader programw || automatically convert
the real nane to a pseudo nane.

Code identifying the Input/Qutput (I/0O card
types. Al phanuneric. Provided by payl oad
supplier. This field will be blank if

col ums 39-42 are bl ank.
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Col umm

46- 47

48- 49

50-51

52-53

El ement

BTU M A ADDRESS

BTU CARD LOCATI ON

BTU CHANNEL NUMBER

BTU START BI T NUMBER

stand4 REV H

Description

AOD - Anal og Qutput Differenti al

DOH - Discrete Qutput Hi gh (28 V dc)

DOL - Discrete CQutput Low (5 V dc)

PUH - Pul sed Discrete Qutput Hi gh (28 V dc)
PUL - Pul sed Discrete Qutput Low (5 V dc)
SIO - Serial I|nput/CQutput

Mul tipl exer Interface Adapter address
assigned to a BTU. Valid values are: 06,
09, 10 (PFO1), 12 (PFO2), 15, 29, and 30.
Leadi ng zeros. Integer. This field will be
bl ank if colums 39-42 are bl ank

Number (00-15) defining the |ocation (sl ot
nunber) assigned to a given [/Ocard in a
BTU. Leading zeros. Integer. Provided by
payl oad supplier. This field will be blank
if colums 39-42 are bl ank.

A nunber (00-15) identifying the channel on
the correspondi ng BTU nodul e card that is
assigned to the signal. Leading zeros.
Integer. Provided by payl oad supplier. This
field will be blank if colums 39-42 are

bl ank.

(Required for wire ("K-Y") and parent ("MP")
M5l Ds only.) Nunber (00-63) identifying the
starting bit of the actual signal within the
parent word froma BTU or SIO nodul e.

a. If the card type is DOH, DOL, PUL, or
PUH, the range is 00-15.

b. If the card type is AOD use 00.
c. If the card type is SI O use 00-63 unless a
serial wire MSID is used, then the field

is bl ank.

Blank if 39-42 are blank. Leading zeros.
Provi ded by payl oad supplier.
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Col umm El ement

54-55 BTU NUMBER OF BITS

56-57 BTU WORD NUMBER

58-60 COWWAND TYPE

stand4 REV H

Description

(Required for "K-Y" wire and "M P" parent
M5l Ds only.) Nunber of bits (01-64) in
act ual signal

a. |If card type is DOH, DOL, PUL, or PUH,
the range is 1-16.

b. If the card type is AOD the only value is
10.

c. If the card is SIOthe range is 1-64
unless a wire MSID is used in which case
this field is bl ank.

Bl ank if 39-42 are blank. Leading zeros.
Provi ded by payl oad supplier.

Nurmber (00-31) specifying the location (in
words) of a command in a serial data stream
going to a BTU channel. Leading zeros.
Provi ded by payl oad supplier.

Al phanureric code indicating the type of

command. Left justified. Provided by

payl oad supplier. Onboard and Uplink Comrand

Types:

QQ - PSP Load

SS - Standard Serial 1/0O Load

D - Discrete Conmand

HP - Hardware Pul sed Conmands

CN - GPC Constants Updat e Conmand

GP - Conmand generated by GPC

SG - Standard GN&C

SSC - Spacel ab Subsyst em Comput er

EXC - Spacel ab Experinent Computer

Cl - Process Control Indicator Conmand (JSC
suppl i ed)

AD - Process Activation/Deactivation Conmmand
(JSC suppl i ed)

Upl i nk Command Type Only:

AMB - Anal og Uplink Command

DUC - Digital Uplink Comand (Conmand with
set and reset nasks)

MR - Miltiple Real Time Comrand
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Col umm

61

62

63

64

65- 69

El ement

RF UPLI NK

PCS
CHANNELI ZATI ON
FLAG

POCC HAZARDOUS
COMVAND FLAG

SAFI NG FLAG

DI G TAL SELECT
MATRI X
(DSM NUMBER

stand4 REV H

Description

Onboard Conmand Type Only:

SP - Software Pul sed Discrete

AC - Anal og Command

BD - Binary Discrete (Wre MSID "K-Y")

An X in this field indicates that the conmand
originates on the ground and is uplinked to
the Orbiter. The command is sent to the

payl oad via the Orbiter avionics. My be

bl ank. Derived by JSC PDT generator program

Code indicating that this command is used
in a PCS sequence. Provided by JSC. Valid
entries are:

O - CQutput to a PCS sequence
B - Both an output and input to a PCS
sequence

Valid for parent MSIDs only.

I ndicates that the contents of this command
may initiate a function consi dered hazardous.
MCC nmust be given verification that the
request to uplink this command is valid.
Supplied by JSC and custoner. Valid entry is
"H'.

This flag, when set, prevents prestored
commands (MCC-H) from bei ng executed. The
flag may be reset only during the m ssion by
an approved source. Provided by JSC

S = Safing flag set

N = Safing flag not set

The ground comand identifier which is enter-
ed on a ground console to cause a specific
conmand, or series of comuands, to be
transmitted to the Orbiter (uplinked).

Bl ocks of DSM nunbers are assigned to a

payl oad by JSC. For MCC use only. Four
digit integer (right justified) for discrete
commands. Bl ank for buil dabl e conmands.

Five digit integer for |oads (format:

XXXYY). The followi ng rules apply:
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Col umm

Tabl e del et ed

70

71-74

DSM TYPE

SPARE

stand4 REV H

El ement

Descri ption

Al'l payl oads (except Spacel ab) DSM
nunbers are assigned as foll ows:

Loads - 8XXYY, 7XXYY, and 133YY
where XX = 00-12 and YY = 01-50

RTC - 1100- 1499
- 1550- 3999
- 4067-5999
- 7000- 8999
- 9500-9998

Optimal to use 8000 series

Spacel ab DSM nunbers are assi gned as
fol | ows:

* - BXXYY
where XX = 00-99 and YY = 01-50

** - BXXX where XXX = 000-979

*Nunber of command data words is
greater than 5.

**Nurmber of command data words is
| ess than or equal to 5.

Code indicating the type of DSM ground
command. Provided by JSC

F = Discrete output, RTC (discrete
command)

M= Miltiple Real -Ti me Command (MRTC)

L = Load (serial digital commands)

B = Buil dabl e conmands
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Col um El enent Descri ption
75-76  BTU NUMBER OF WORDS Nunmber of 16-bit words (01-32) defined in
the SSI Qutput Channel. Leading zeros.

Integer. Blank colums 58-60 is not SS.
Provi ded by payl oad supplier.

77-78 CARD TYPE " CD"

79- 80 DELTA LOADER PCC Delta Loader PCC "@@ synbol used for
card del eti on. Bl ank ot herw se.
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6.4 Card Type "CE' - Command User ldentification Card

One "CE" card (figure C-6) can be required for a conmand. Spare
colums may contain data on JSC- supplied tapes.

Col um El enent Descri ption

1-10 MSI D Conmand identification nunmber. Left
justified. Al phanuneric. Refer to appendix
B. Provided by payl oad supplier.

11-20 PAYLOAD USER I D User identification nunber if different from
M5l D. For MsIDs assigned by the user that JSC
must change, the user supplied MSID will
appear here. Left justified. May be bl ank.

Al phanureric. Provided by payl oad supplier.

21-30 PARENT MsI D I dentification of the associ ated parent word
describing the 16 bit discrete channel.
Required for discrete conmands and di screte
wire MslIDs only (CMVMD type = HP, SP, D, DUC, or
BD. Left justified. May be blank. Provided
by payl oad supplier. Refer to appendi x B.

31-40 WRE MSID For serial digital conmands, this identifies
the serial digital channel carrying this
conmmand. For discrete commands, this field
represents the hardware wire that is set
either high or low by this command. Not
applicable to nultibit discrete comuands.
Left justified. May be blank. Al phanuneric.
Provi ded by payl oad supplier.

41-50 SI D NUMBER Spacel ab User Identification Nunmber if
different fromcomand MSID. Simlar to the
field in colums 11-20. Left justified. My
be bl ank. Al phanuneric. Provided by payl oad
supplier.

51-60  ASSOCI ATED MsI D Represents the end item feedback nmeasurenent
for this command. Al phanuneric. Left
justified. My be blank. Provided by
payl oad supplier.
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Col umm El ement

Item del et ed

61-76  SPARE
77-78 CARD TYPE

79-80 DELTA LOADER PCC

stand4 REV H

Descri ption

Delta Loader PCC "@@ synbol used for card

del eti on.

C- 44

Bl ank ot herw se.
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6.5 Card Type "CF" - Keyboard to Command/ Stinuli Ildentification

One "CF" card (figure C7) can be required to associ ate a payl oad
command to a keyboard MSID, index ID and CRT nonenclature for the
keyboard MSID. CF cards appear in file 1 only.

Col um El enent Descri ption

1-10 MSI D Conmand identification nunmber. Left
justified. Al phanuneric. Refer to appendix
B. Provided by payl oad supplier

11 SPARE

12-21  KEYBOARD MsI D Identification of the display item nunber used
toinitiate this command. Al phanuneric. Left
justified. Blank for noni ndexed commuands.
Provi ded by JSC.

22-23  SPARE

24-27 I NDEX | D. Hexadeci mal val ue (0-FFFF) of the display item
i ndex used to initiate this command. Right
justified. Blank for noni ndexed commuands.
Provi ded by JSC.

28 SPARE
29-62  CRT OPERATI ONAL Uni que nanme for the keyboard MSID. Consists
NOVENCLATURE of display nunmber and display item nunber for

the cargo control spec itemin the form
DI SP=NNN, | TEM=NN
Where Nis an integer. This field nmust be
valued if the CF card is present. Provided by
JSC. Al phanureric. Left justified.

63-76 SPARE

77-78 CARD TYPE " CF"

79-80 BLANK
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6.6 Card Type "CL" - Prestored and Buil dabl e Command Data Loads

Up to 8 "CL" cards (figure C-8) can be required to define
bui | dabl e and prestored command words via SSI, Spacelab SIO or
PSP. Spare colums may contain data in JSC supplied tapes.

Col um El enent Description

1-10 MSI D Conmand identification nunmber. Left
justified. Al phanuneric. Refer to
appendi x B. Provided by payl oad supplier

11-14 MAJOR FUNCTI ON Bi nary code that identifies the najor
function to which the comand is addressed.
Derived by PDT generator. Valued for uplink
commands only.
1000 = SM nmj or function

15-16 OP CODE Two digit hex code specifying the type of
upl i nk comand
1A - Two stage
3D - Single stage
Val ued for uplink commands only. Provided

by JSC
17- 20 DESTI NATI ON Bi nary code identifying destination of com
DEPENDENT mand. Derived by PDT generator. Valued for

upl i nk comuands only.

0001 - PSP CONFIG MSG ID 1
0010 - PSP CONFIG MSG I D 2
0011 - PSP CONFIG MSG I D 3
0100 - PSP CONFIG MSG I D 4
0101 - PSP CONFIG MSG I D 5

0111 - SSI 1
1000 - SSI 2
1001 - SSI 3
1010 - SSI 4
1011 - SSI 5
1100 - SSI 6
1101 - SSI 7
1110 - SSI 8

1100 - SL SUBSYSTEM COVPUTER
0100 - SL EXPERI MENT COWVPUTER
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Col umm

21-24

25-28

29-32

33-36

37-40

41-44

45- 48

49-52

53-56

57-60

61- 65

66- 76

77-78

79- 80

El ement

CHW

CDW 1

CDW 2

CDW 3

CDW 4

CDW 5

CDW 6

CDW 7

CDW 8

CDW 9

DESTI NATI ON

SPARE

CARD TYPE

CARD NUMBER

stand4 REV H

Description

Hex representation of the Orbiter comand
header word. Valued for uplink conmands
only. Derived by JSC PDT generator program
by concat enati on of destination, destination-
dependent, and nunber of command data words.
Bl ank for unintegrated products.

Hex representation of 16-bit conmmand data
word. Provided by payl oad supplier. (For
Spacel ab comuands, this field contains the
hex representation of the Spacel ab command
header word). Variable data for buil dable
conmmands shall be represented with the
character "V'.

Same as CDW 1.

Same as CDW 1.

Same as CDW 1.

Same as CDW 1.

Same as CDW 1.

Same as CDW 1.

Same as CDW 1.

Same as CDW 1.

Bi nary code for uplink commands to identify
destination. Derived by JSC PDT generator

program
10000 = PSP

01000 = SSl

00111 = Spacelab Serial Data Interface
n CI_II

Two i nteger nunbers (01-08). Cards 02-08
will contain comand data words 10-64, if
required. Columms 11-24 and 61-76 will be
bl ank on cards 02-08. Leading zeros. Delta
Loader PCC "@@ synbol used for card
deletion. Provided by payl oad supplier or
JSC.
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1234567891111 1|11)11112|]2222222223333333|3334/4444|4444/4555|5555|5556/66666|]6666777777T77T7|78
0/]1234|56|7890|1234|5678/9012|3456|7890f1234/5678|/90123456|7890/12345|67890123456|78|90

* Provided by JSC

08.ppt



6.7 Card Type "CM' - MRTC Data Card

One "CM' card (figure C9) is required to define a MRTC. This is
for ground uplink commands only. Up to 10 RTCs can be contai ned
in a MRTC. This data is supplied by JSC. Spare col unmms may
contain data in JSC supplied tapes.

Col um El enent Description

1-10 VSl D Conmmand identification nunber. Left
justified. Al phanuneric. Refer to appendix
B. Provided by JSC

11-14 RTC #1 The 4-digit DSM nunber for the first RTC
defined in the MRTC. Integer. Provided by
JSC.

15 SPARE

16-19 RTC #2 DSM nunber for the second RTC defined in the

MRTC. Provided by JSC

20 SPARE

21-24 RTC #3 DSM nunber for the third RTC defined in the
MRTC. Provided by JSC

25 SPARE

26-29 RTC #4 DSM nunber for the fourth RTC defined in the
MRTC. Provided by JSC

30 SPARE

31-34 RTC #5 DSM nunber for the fifth RTC defined in the
MRTC. Provided by JSC

35 SPARE

36- 39 RTC #6 DSM nunber for the sixth RTC defined in the
MRTC. Provided by JSC

40 SPARE

41- 44 RTC #7 DSM nunber for the seventh RTC defined in the
MRTC. Provided by JSC

45 SPARE
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Col um El enent Description

46-49 RTC #8 DSM nunber for the eighth RTC defined in the
MRTC. Provided by JSC

50 SPARE

51-54 RTC #9 DSM nunber for the ninth RTC defined in the
MRTC. Provided by JSC

55 SPARE

56-59 RTC #10 DSM nunber for the tenth RTC defined in the

MRTC. Provided by JSC
60- 76 SPARE
77-78 CARD TYPE "™
79-80 DELTA LOADER PCC Delta Loader PCC "@@ synbol used for card

deletion. Blank otherwi se. Provided by
payl oad supplier or JSC.
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DSM NOS. FOR UP TO 10 RTCs
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MSID 1 |a I - I R ' 4 1A 5 |a 6 |a EON Y I VY O A 0 |a SPARE DLR
R R R R R R R R R R
E E E E E E E E E E cM
PCC

1234567891111 1111J11112(22222/2222|3|3333|3|3333|4/4444|4|4444|5|5555|5|5555|6|666666666777777777|78
0|1 2 3 4|5|6 7 8 9|0|1 2 3 4|5|6 7 8 9|0|1 2 3 4|5|6 7 8 9|0|1 2 3 4|5|6 7 8 9|0|1 2 3 4|5|6 78 9|0|11 23 4567890123456|78|90
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* Provided by JSC
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6.8 Card Type "CR' - Discrete Coomand Data Card

One "CR' card (figure C10) is required for each discrete command
wi th predefined data values. Spare colums may contain data on

JSC-suppl i ed tapes.
Col um El enent

1-10 Vsl D

11-14 BTU RESET ADDRESS

BTU MODULE ADDRESS

BTU CHANNEL ADDRESS

BTU NUMBER

stand4 REV H

Description

Conmand identification nunmber. Left
justified. Al phanuneric. Refer to appendix
B. Provided by payl oad supplier

Hex representation of a 16 bit word forned by
concat enati ng the BTU nodul e address, BTU
channel address, and BTU nunber as shown
below. This field is required for discrete
uplink commands only. Derived by PDT
generator program Blank for unintegrated
products.

Bits 0-3 of the concatenated word identify

t he i nput/output nodule (in binary code from
0000 to 1111) where the selected channels are
| ocat ed.

Bits 7 and 8 represent the channel address.

00 =0
01 =1
10 = 2
11 = ill egal

The last 7 bits of the concatenated word
identify the location of the BTU

BTU Nunber BTU
0001001 PF1
0001010 PF2
0001101 FLX1
0001110 FLX2
0001111 FLX3
0010000 FLX4
0010001 FLX5
C 54 CHANGE NO. 1, 03/08/01



Col umm

El ement

Description

RESET ADDRESS

BI TS

ol1]2]3

N

56 [7]8] 910 [11 [12 [13 [14 |15

RSET

MOD ADDR

0 | 0 |CHAN BTU NUMBER

15-18 BTU RESET MASK

19-22 BTU SET ADDRESS

BTU MODULE ADDRESS

BTU CHANNEL ADDRESS

BTU NUMBER

Hex representation of the mask required to
reset bits in a MDM discrete channel. For
RTC commands, this field nust be valued. For
software pul se conmands, this field is blank
Sof tware pul se conmands cannot be upli nked.
For onboard hardware pul sed commands, this
field is blank. For uplink hardware pul sed
conmands, the default value of 0000 nust be
provi ded. Provided by payl oad supplier

Hex representation of a 16-bit word forned by
concat enati ng the BTU nodul e address, BTU
channel address and BTU nunber as shown
below. This field is required for uplink
conmmands only. Derived by PDT generator
program Bl ank for unintegrated products.

Refer to BTU reset address definition.

Bits 7 and 8 represent the channel address.
00 =0

01 1

10 = 2

11 illegal

Refer to BTU reset address definition.

SET ADDRESS

BI TS

ol1]2]3

5|6 [7]8] 910 [11 [12 [13 [14 |15

SET

MOD ADDR

0 | 0O |CHAN BTU NUMBER

stand4 REV H
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Col um El enent Description

23-26 BTU SET MASK Hex representation of the nask required to set
bits in a MDM di screte channel. Mist be
val ued for uplink and onboard conmands.
Provi ded by payl oad supplier.

27-76 SPARE

77-78 CARD TYPE "CR'

79-80 DELTA LOADER PCC Delta Loader PCC "@@ synbol used only for

card deletion. Blank otherwi se. Provided by
payl oad supplier or JSC
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BTU RESET

BTU SET

MSID ADDR MASK ADDR MASK SPARE DLR

CR
PCC
1234567891|111111111112222222/2223333333333444444444455555555556666666666777777777|78
0/1234/5678/9012|3456/(78901234567890123456789012345678901234567890123456|78[90

* Provided by JSC
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6.9 Card Type "CV' - Anal og Command Data Card (Onboard Only)

One "CV' card (figure C11) is required for anal og conmands.
Spare colums may contain data on JSC- supplied tapes.

Col umm

1-10

11-12

13-26

27-40

41-76

77-78

79- 80

El ement

Vsl D

SPARE

Ao COEFFI Cl ENT

A, COEFFI Cl ENT

SPARE
CARD TYPE

DELTA LOADER PCC

stand4 REV H

Description

Conmand identification nunmber. Left
justified. Al phanuneric. Refer to appendix
B. Provided by payl oad supplier

calibration coefficient represented in
oating point forrmat: BNDNNNNNNNEBNN, where
nunber

deci mal poi nt

E (separates exponent from manti ssa)

+ OR -

Provi ded by payl oad supplier.

wmoz_>2>

A, calibration coefficient in sane format as
colums 13-26. Provided by payl oad supplier

"oV
Delta Loader PCC "@@ synbol used only for

card deletion. Blank otherwi se. Provided by
payl oad supplier or JSC.
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CALIBRATION COEFFICIENTS

s
P
MSID A Ag Ay SPARE DLR
R cv
E PCC
1234567891111]111111112222222|222333333333344444444445555555555666666666677777777778
0/12/34567890123456/78901234567890/12345678901234567890123456789012345¢6]7890

* Provided by JSC
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7.0 TELEMETRY CARD FORVATS

The card formats on this tape for telenmetry data are card types
TA, TB, TC, TI, TJ, TK, TL, TM TN, TP, TQ TR, TS, and TT.

7.1 Card Type "TA" - Telenetry Data Stream Structure Card 1

One "TA" card (figure C12) is required for each PLR, IND, and
PDI format. This card is not required for dowlist, O, and

Pul se Code Mbdul ation Master Unit (PCMWJ) fetch (Spacel ab TMB)
formats. Spare colums may contain data on JSC- supplied tapes.

Col um El enent Description
1 BLANK
2-5 TLM FORMAT I D Code identifying the payl oad data stream

whet her independent of the PDI, input to the
PDI or reconstructed as it |eaves the PDI in
the downlink. Left justified. On an

uni ntegrated tape, the followi ng codes will
be provided by the payl oad supplier:

PDI A-PDI Z = PDI i nput
| NDA- I NDZ = | ndependent
PLRA- PLRZ = Payl oad Reconstructed

On an integrated tape, the foll ow ng codes
will be provided by JSC

01-11, 14-19, 27-31 = PDI Formats
800- 899 = Reconstructed Formats
900- 999 = Payl oad | ndependent

NASA- | DL descriptions of PDl input formats
will be 900 plus the correspondi ng PDl input
format I D. NASA-I1DL descriptions of PDI

i nput formats that have been reconstructed by
the PDI and placed in the Operational
Downlink (OD) will be 800 plus the
correspondi ng PDl input format |D.

The out put data stream of a reconstructed

format is different fromthe original input.
The difference is the renoval of predefined
word colums. Reconstructed formats al ways
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Col umm El ement

6 TLM FORMAT | NDI CATOR
7 FORVAT MODE
8-9 SPARE

stand4 REV H

Description

acconpany a Decom Format Load (DFL) which
actually contains the instructions to renmove
predefined word columms. Al rules that
apply to the definition of PD format nopdes
1, 2 and 3 also apply to reconstructed
formats.

If the payload supplier elects to provide
real telemetry format |1Ds, rather than pseudo
| Ds, then the JSC PDT | oader program wil |
automatically convert the real I1Ds to pseudo
| Ds.

Code specifying the type of payl oad data
stream Derived by JSC PDT generat or
program

4 = Payl oad reconstructed
5 = Payl oad i ndependent stream
8 = PDI formt

This field contains a code for the genera
structure of the telenmetry data stream

Provi ded by payl oad supplier. The follow ng
codes apply:

1 - Formats with only major franes and nmj or
frame sync patterns.

2 - Formats with major and m nor frames.
Sync patterns are used to identify both
the maj or and minor frane.

3 - Formats with major frames and m nor
franes with mnor frane counters
and m nor frame sync patterns.

4 - Block nobde. No format synchronization
frames, or counters.

5 - Same as 1 with subfranes and subfrane

count ers.

6 - Same as 2 with subframes and subfrane
count ers.

7 - Same as 3 with subframes and subfrane
count ers.
G 61 CHANGE NO. 1, 03/08/01



Col umm El ement

10 FI RST PDI PORT
ASSI GNVENT

11-18  FLI GAT PHASES

(11)

(12)

(13)
(14)
(15)
(16)
(17)
(18)

19-29  SPARE

30-32 REQUI RED W NDOW SI ZE

Modes 1, 2, 3:

Mode 4:

stand4 REV H

Description

An integer (1-6) indicating the PDI port
assignment. Ports 1-5 are attached node and
6 is via the Payload Interrogator (Pl)/PSP
detached. Provided by JSC. This field is
valid for PDI format nodes 1-4. May be

bl ank. (Al'so see card TB colum 44.)

I ndi cat es phases of the flight for which the
format is required. Up to six phases may be
requested. One colum per phase, in the
order shown bel ow. Provided by payl oad
supplier and JSC. Valid for all format nodes
and indicators.

L = Ground Checkout (Prelaunch for O, FMI
60, and TFL 180). This phase is not
appl i cabl e for Payl oad Control Indicators
(PCl's).

A = Ascent (for software purposes, ascent
starts at T-20)

Bl ank

O = Obit (payload attached)

Bl ank

E =Entry

Bl ank

S = Obit (payl oad detached)

Nurmber of word columms in the operationa
downlink required by this format. This field
is valid for PDI formats appearing in the OD
only (format nodes 1-4 and format indicators
4 and 8). Blank otherwise. This field nust
be an even nunber of 8-bit words. Leading
zeros. Derived by JSC as foll ows:

(T+6) x (1+B)R
.............. => Round up to even integer
REQUI RED W NDOW SI ZE

(T+6) x (1+B)R

-------------- => Round up to even integer
((Qutput Data REQUI RED W NDOW SI ZE

Bl ock Lengt h- 6)

x 800)
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Col umm El ement

33-37 TELEMETRY

BANDW DTH

38-41 BI T RATE TOLERANCE

42-45  TLM DATA CODE

stand4 REV H

Description
Wher e
T = Toggl e buffer size
B =Bit rate tol x 0.01
R =Bit rate (bits per sec)
F = Nunmber of words input into the PDI.

This is the major frame size (format
node 1) or the mnor frame size (fornat
nodes 2 and 3).

The actual bandwi dth in kbps required by
this PDI format in the OD. Format: XXX'Y
-deci mal point enbedded as fourth character,
always fill in .Y. Derived by JSC

This informati on can be cal cul ated as
foll ows:
(Requi red wi ndow size) x .8

This field is valid for PDI formats only
(format nodes 1-4 and format indicators 4 and
8). Blank otherw se.

A 3-digit nunmeric of the form X YY
identifying the bit rate tol erance all owabl e
for the corresponding PCMinput stream
(expressed as a percentage). There is a
maxi mum al | owabl e tol erance of 3.0 percent.
Al'l characters (including the decimal point)
nmust be filled in.

This field is required for all formats
(format nodes 1-7 and format indicators 4, 5,
and 8). Provided by payl oad supplier.

Abbrevi ation identifying the data code type
of the PCM bit stream For a PI/PSP to PD
i nput format, this field nust be valued to
Non-Return to Zero Level (NRZL). Provided by
payl oad supplier.

NRZL - Non-Return to Zero Level

NRZM - Non-Return to Zero Mark

NRZS - Non-Return to Zero Space

Bl PL - Bi-Phase Level (Manchester 11)

Bl PM - Bi - Phase Mark

BI PS - Bi-Phase Space

C- 63 CHANGE NO. 1, 03/08/01



Col um El enent Description

46-47 BITS PER WORD Integer indicating the size in bits of the
data words. Legal values are 8, 16, 24, and
32 bits. Wirds in PDI and PLR fornmats
(format indicator = 4, 8) nust be 8 bits in
length. Blank for format node 4. Leading
zeros. Provided by payl oad supplier

48-51 WORDS PER FRAME I nteger determ ned by the follow ng table.
R Al lengths are derived by counting 8-bit
OUTPUT DATA BLOCK words. Leading zeros. Provided by payl oad
LENGTH suppl i er.
Format Mode | Field definition
1 | Major frame |l ength (includes
| sync - no status registers)
2 | Mnor frame |length (includes
| sync - no status registers)
3 | Mnor frame |l ength (includes
| sync - no status registers)
4 | Qut put data bl ock | ength

| (i ncl udes PDI added sync
| plus the 6 PDl status words)

5 | Subframe | ength (includes
| subframe counter)

6 | Mnor frame | ength (includes
| sync)

7 | Mnor frame | ength (includes

| sync and m nor frame counters)

52-54  FRAMES/ MAJOR FRANVE This field indicates the nunber of m nor
R franmes or subfranes per major frame or data
DATA BLOCKS/ SECOND bl ocks per second. Valid range is 002 to 256

for nmodes 2, 3, 5, 6, and 7. Valid range is
000 to 200 for node 4.

Unassi gned i nteger determni ned by the

following table. Leading zeros. Provided by
payl oad suppli er
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Col umm

55-59

60- 64

65-76

77-78

79- 80

El ement

MAJOR FRAME PERI OD

DATA CYCLE PERI OD

BI T RATE

CARD TYPE

DELTA LOADER PCC

stand4 REV H

Descri ption

Format nmode | Field definition
1 | Bl ank.
2 | Major frame length (m nor frames).
3 | Major frame length (m nor frames).
4 | Data bl ock rate (data bl ocks per
| second).

| This information can be cal cul a-
|ted as foll ows:
| Data Bl k Bit Rate

sec = (CQut put data bl ock
l ength - sync
length - 6) x 8

| This value is rounded up to the

| next higher integer val ue.

5 | Maj or frame | ength (subframes).
6 | Subframe | ength (m nor frames).
7 | Subframe | ength (m nor frames).

The nunber of seconds required to output one
maj or frame. Format: XXXYY, where XXX is in
seconds and YY is in hundredths of a second. YY
shal | always be present. Right justified.
Derived by JSC. Blank for format node 4.

Time (in sec) required to teleneter at |east one
conpl ete sanple of every paraneter in the data
stream Format: XXXYY, where XXX is in seconds
and YY is in hundredths of a second. YY shal

al ways be present. Right justified. Provided
by payl oad supplier. Blank for format node 4.

Bit rate of the PCMstream All positive, rea
nunbers from 10 bps (bits per second) through
64000 bps are legal. Al other values are
illegal. The format of the bit rate is

XXXXX. YYYYYY bps with the deci mal point enbedded
as the 6th character. Leading zeros. Provided
by payl oad suppli er

"TA
Delta Loader PCC "@@ synbol used only for card

deletion. Blank otherwi se. Provided by payl oad
supplier or JSC

C- 65 CHANGE NO. 1, 03/08/01
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FLIGHT PHASES

FRAME STRUCTURE

T|F
L|O
B MRSE B| |8 'B
M
Ll v [Flal P |! Ll o REQ. ™ BIT DATA T‘g WORDS Eigs MAJOR DATA DLR
Al mvT ImlT| A [p[L]Ala]ofA SPARE WIND [ mwinthl RATE | Cope SR PER | o7 | FRAME CYCLE BIT RATE TA
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K Ml E [g K| [k E
I'|lo
T R
N|D
D|E
112 3 4 56|7|8 9 1|1 4 1 1| 1] 1} 1 122222222223333333333444444444459555955555966664666667777777177178
0 3 5 90123456789012/34567|89012345678901234567890123456789012345€¢7890
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c12.ppt



7.2 Card Type "TB" - Telenetry Data Stream Structure Card 2

One "TB" card (figure C13) is required along with each "TA"
card. Spare colums may contain data on JSC-supplied tapes.

Col um El enent Description
1 BLANK
2-5 TLM FORMAT | D Sane as colums 2-5 on "TA" card
6 TLM FORVAT Sane as colum 6 on TA card
I NDI CATOR
7 SYNC LENGTH Code specifying the nunber of bits in the

sync word defined in colums 9-16. Derived
by JSC PDT generator program

1= 8Bits
2 =16 Bits
3 =24 Bits
4 = 32 Bits
8 SYNC TYPE Code indicating which sync pattern is defined

in colums 9-21. Derived by JSC PDT
gener at or program

nc type For mat node
F = Mnor frane sync 2,3,6,7
M= Major frane sync 1,5
B = Bl ock nmobde sync 4
9-16 SYNC HEX VALUE Hex value of the sync bit pattern. Sync can

be 8, 16, 24, or 32 binary bits. Left
justified. Provided by payl oad supplier

Format node | Field definition

1,5 | Maj or frame sync val ue
2,3,6,7 | M nor frame sync val ue
4 | Bl ock sync val ue
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Col umm El ement

17 SYNC F/ L | NDI CATOR

18-21  SYNC START WORD

22 MAJOR FRAME
SYNC F/ L | NDI CATOR

23-24 NMAJOR FRAME SYNC
HEX VALUE

stand4 REV H

Description

This field contains an "F* if the pattern
defined in colums 9-16 is located in the
first words of a frame or an "L" if it
appears in the last words of a frame. Blank
for format node 4. Provided by payl oad
supplier.

Integer indicating the first word in the

maj or frame (format node 1), minor frane
(format nmodes 2, 3, 6, and 7) or subfrane
(format nmode 5) in which the sync pattern
defined in colums 9-16 appears. Leading
zeros. Blank for format node 4. Provided by
payl oad suppli er

For format node 2, this field contains an "F"
if the sync pattern defined in colums 23-24
appears in the first mnor frane of the major
frame. The field contains an "L" if the sync
pattern appears in the last mnor frame of
the major frane.

For format node 6, this field contains an "F"
if the sync pattern defined in colums 23-24
appears in the first mnor frane of the first
subframe of the major frane. This field
contains an "L" if the sync pattern appears
in the last minor frame of the |ast subframe
of the major frame. Blank for format nopdes
1, 3-5, and 7. Provided by payl oad supplier

If an "F" appears in colum 22, then this
field nust contain the hex representation of
the first 8 bits of the mgjor frane sync
word. |If an "L" appears in columm 22, then
this field nust contain the hex
representation of the last 8 bits of the
maj or frame sync word. Required for formt
nodes 2 and 6 only. Bl ank otherw se.

Provi ded by payl oad supplier.
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Col umm

25-28

29

30- 32

33-36

37

38-39

El ement

MAJOR FRAME SYNC
WORD NUMBER

M NOR FRAME COUNTER
UP/ DOWN | NDI CATOR

M NOR FRAME COUNTER
I NI TI AL VALUE

M NOR FRAME COUNTER
WORD NUMBER

SUBFRAME COUNTER UP/
DOWN | NDI CATOR

SUBFRAME COUNTER
I NI TI AL VALUE

stand4 REV H

Description

Nurmber indicating the word | ocation of major
frane sync in the mnor franme (word nunber 1
= 0001). Leading zeros. Required for format
nodes 2 and 6 only. Blank otherw se.

Provi ded by payl oad supplier.

Character indicating whether the M nor Frane
Counter (MFC) increnments up (0, 1, 2, etc.)
or down (50, 49, 48, etc.). Provided by
payl oad suppli er

U = MC increnments up

D = MFC i ncrenents down

Required for format nodes 3 and 7. Bl ank

ot herw se.

Integer representing the initial value of the
m nor frame counter. This value nust be
consistent with the telenmetry first frame (TT
card, col. 28-30). Required for format nopdes
3 and 7; blank otherwi se. Leading zeros.
Provi ded by payl oad supplier.

The word nunber identifying the |ocation of
the minor franme counter within the mnor
franme (the first word of the minor frame is
al ways | abel ed word 1). The nost significant
bit of the counter is bit 0. The |east
significant bit of the counter is the bits
per word specified in TA card, col. 46-47
mnus 1. Required for format nodes 3 and 7.
Leadi ng zeros. Provided by payl oad supplier

Character indicating if the Subfrane
Counter (SFC) increnents up or down. For
Format nodes 5, 6, and 7. Bl ank otherw se.
Provi ded by payl oad supplier.

U = SFC increnments up

D = SFC i ncrenents down

Integer representing the initial value of the
subfrane counter. This val ue nust be
consistent with the telenetry first subfrane
(TT card, col. 31-33). Required for formt
nodes 5 - 7; blank otherw se. Leading zeros.
Provi ded by payl oad supplier.
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Col umm

40- 43

44

45

46- 66

(46- 48)
(49-51)
(52- 54)
(55-57)
(58- 60)
(61- 63)
(64- 66)

67-70

71-73

74-76
77-78

79- 80

El ement

SUBFRAME COUNTER
WORD NUMBER

SECOND PDI  PORT
ASSI GNVENT

TH RD PDI PORT
ASSI GNVENT

AVAI LABLE SAMPLE
RATES

AVAI LABLE SAMPLE RATE

SPARE

SUBCOM DEPTH

SPARE

CARD TYPE

DELTA LOADER PCC
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Description

The word nunber identifying the |ocation of
the subfranme counter within the subfrane.
(The first word of the subframe is always

| abel ed word 1). The nost significant bit of
the counter is bit 0. The |east significant
bit of the counter is the bits per word
specified in TA card, col. 46-47 mnus 1
Required for format nodes 5-7. Leadi ng
zeros. Provided by payl oad supplier

A numeric (1-6) indicating the PD port
assignment. Ports 1-5 are attached node; 6
is via the PI/PSP, detached. Integer. My
be bl ank. Provided by JSC. This field is
valid for PDI formats only (format nodes 1-4
and format indicator 8). (Also see card TA
col um 10).

Sane as above.

Nurmber indicating the | egal sample rates
(see appendi x A) avail able for neasurenents
inthe telemetry stream Expressed in
sanpl es per major frame. Left justified.
Integer. Blank for PDI FMI 4. Provided by
payl oad suppli er

NOoO oA~ WNPEP

Number of subfranes per nmmjor frane.
Required for nodes 5-7. Leading zeros.
Provi ded by payl oad supplier.

" TR
Delta Loader PCC "@@ synbol used only for

card deletion. Blank otherwi se. Provided by
payl oad supplier or JSC.
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DLR
pPCC

B

no<<xuw

D

wao I
mOO=

S
u

SPARE

AVAILABLE SAMPLE RATES

DATA STREAM OVERHEAD

SFC

MFC

MJR FRM SYNC

FRM SYNC

HEX VALUE
0123456/789012/34567389012/345¢6{7/8901234/56738901Y234567/890/123456|7890/123456|7890

* N>Z0 F>ouw

n>zZ0 Jw=zO

[ w = - Z 0

LM
FMT
ID
* Provided by JSC

323450671891 111111411122120122/22222]333333333344444/4444459555/555|55¢6|666|/666|666 77777777778

mnJ<CZX

Figure C-13.- Telenetry card | ayout
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(80-colum format).
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7.3 Card Type "TC' - PD Format Requirenents Card 1

At |least one "TC' card (figure C14) is required for each PD
format along with the "TA" and "TB" cards. Miltiple "TC' cards
are possible. Spare colums may contain data on JSC-supplied

t apes.

Col um El enent Description

1 BLANK

2-5 TLM FORMAT I D Code identifying the payl oad data stream
input to the PDI. Integer or al pha. Left
justified.

On an unintegrated tape, the foll ow ng codes
wi |l be provided by the payl oad supplier.
PDI A-PDI Z = PDl input (pseudo |D)

On an integrated tape, the foll ow ng codes
will be provided by JSC
01-11, 14-19, 27-31 = PD fornat

If the payl oad supplier provides rea
telemetry format |1Ds, rather than pseudo |Ds,
then the JSC PDT | oader programwil |
automatically convert the real IDs to pseudo
| Ds upon input to the MRB

6 TLM FMT | NDI CATOR Code specifying the type of telemetry stream
Derived by JSC PDT generator program
4 = Payl oad reconstructed

8 = PDI format

7-8 SPARE
9-12 TOGGELE BUFFER The nunber of 8-bit payl oad data frame words
SI ZE to be decormutated into the PDI toggle

buffer. The toggle buffer size can be
cal cul ated for each of the PD format nodes
as follows (nmax 1024):

Mode 1: Equals the major franme |ength

Mbde 2 and 3: Equals the minor frame |length
Mode 4: Equals the output data block |ength
m nus 6

Integer. Right justified. Provided by

payl oad suppli er
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Col umm

13-18

19-20

21-24

25-28

29-32

33-36

37-40

41-44

45- 48

49-52

53-56

57-60

El ement

PAYLCAD DOWNLI NK
FRAVE Sl ZE

SPARE

START WORD NUMBER

NUMBER OF
CONSECUTI VE WORDS

START WORD NUMBER

NUMBER OF
CONSECUTI VE WORDS

START WORD NUMBER

NUMBER OF
CONSECUTI VE WORDS

START WORD NUMBER

NUMBER OF
CONSECUTI VE WORDS

START WORD NUMBER

NUMBER OF
CONSECUTI VE WORDS

stand4 REV H

Description

The nunber of 8-bit payl oad data frame words
to be downlinked. This value can be
cal cul ated for each of the PDI format nbdes
as foll ows:

Mode 1: Equals the major franme |ength
Modes 2 and 3: Equals the minor franme |ength
Mode 4: Equals the output data block |ength

m nus (nunmber of sync hex words)/2 minus 6.
Integer. Right justified. Derived by JSC.

Identifies the major frame word nunber
(format nmode 1) or the minor frame word
nunber (format nodes 2 and 3) from which
deconmut ati on of the payload data is to
begin. Blank for nbde 4. |Integer. Leading
zeros. Provided by payl oad supplier

I dentifies the nunber of consecutive words to
be decommutated fromthe payl oad data stream
including the start word previously
identified. Blank for node 4. Integer
Leadi ng zeros. Provided by payl oad supplier
Sane as Col ums 21-24

Sane as Col ums 25-28

Sane as Col ums 21-24

Sane as Col ums 25-28

Sane as Col ums 21-24

Sane as Col ums 25-28

Sane as Col ums 21-24

Sane as Col ums 25-28
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Col umm

61- 64

65- 68

69-72

73-76

77-78

79- 80

El ement

START WORD NUMBER

NUMBER OF
CONSECUTI VE WORDS

START WORD NUMBER

NUMBER OF
CONSECUTI VE WORDS

CARD TYPE

CARD NUMBER/
DELTA LOADER PCC

Sanme

Samnme

Sanme

Samnme

"o

as Col ums

as Col ums

as Col ums

as Col ums

Range = 01-74.
PCC "@@ synbol
Provi ded by payl oad supplier or JSC

Description
21-24

25-28

21-24

25-28

Leadi ng zeros. Delta Loader
used only for card deletion

There can be a maxi num of 74 cards for a payload with 1024 words
per frane and the need to decom every other word.

stand4 REV H

C 74

CHANGE NO. 1, 03/08/01



01
74
DLR
PCC

NO.
CONSEQ.| TC

WORDS

WORD
#

NO
CONSEQ.
WORDS

WORD
#

NO
CONSEQ.
WORDS

WORD
#

NO
CONSEQ.
WORDS

WORD
#

PDI DECOM WORDS

NO
CONSEQ.
WORDS

WORD
#

NO
CONSEQ.
WORDS

WORD
#

NO
CONSEQ.
WORDS

WORD
#

S
P
A
R
E

PAYLOAD
DOWNLINK
FRAME SIZE

012345678 90/1234567890123456/7890/12345678/9012)/3456|/7890/123456789012/3456(7890

PDI
TOGGLE
BUFFER

SIZE

no<xuw

* [ W = —Z 0

LM
FMT
D
* Provided by JSC

U§2345/6/789111)111111122222{222212333|3333(3334444444444555|5555/5556|6666/66¢6¢6(6777|777777|7 8

mJ<CZX

Figure C-14.- Telenetry card | ayout
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(80-colum formt).
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7.4 Card Type "TI" - Telemetry MM Card

One "TI" card (figure C15) is required for each telenetry
measurenent to cover the follow ng requirenents.

a. Onboard Display (via MDM or PDI)

b. Downli st

c. Downlink in O

d. PD Toggle Buffers (only if JSC/ KSC Processi ng Required)
e. |Independent Data Streans

Spare colums may contain data on JSC- supplied tapes.

Col um El enent Descri ption

1-10 Vsl D Measurenment identification nunber. Left

justified. Al phanuneric. Refer to appendix
B. Provided by payl oad supplier

11-12 TLM DATA LENGTH The nunber of bits required to define the
nmeasurenent. This field is valued as
foll ows:

a. For A neasurenents, the value of data
length is in the range 01-08.

b. For PDI neasurenents, the value of data
length is in the range 01-08. These
measurenents are decommut ated by the PDI
(as described in the DECOM Format Load
(DFL)). They nust appear on a PDI (DFL)
format decom description.

c. For payload neasurenments (other than
Spacel ab) the data length is in the range
01-08 for 8-bit word sizes. |If the
payl oad supplier data streamis in a
format that has other than 8-bit words,
this field will be valued based on the
size of the words in that data stream
(i.e., 16-bit words - data length 01 to
16) .
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Col umm El ement

13-20 DATA RANGE UNIT

21-54 SYSTEMS NOMENCLATURE

55-70 SM CONSTANT | NI Tl AL
VALUE

71 PAYLOAD MANAGEMENT
USE

stand4 REV H

Descri ption

d. For Spacel ab TMB data ot her than character
data, data length is in the range 01-64.
For Spacel ab characters data strings,
this field shall designate the nunmber of
bytes rather than bits.

e. For downlist, data length is in the range

01- 64.
Leadi ng zeros. Integer. Blank for
paranmeters with sources of "SM'. Provided by

payl oad suppli ed.

St andard engi neering units describing the
measurenent. For analog and digita
neasurenents this denotes the standard

engi neering units conpatible with the scaling
coefficients and the data range. Val ues
listed in appendi x E should be used. For

di screte nmeasurenments the value "EVENT" wil|
be used. Left justified. Al phanuneric.
Provi ded by payl oad supplier. For discretes,
t he nonencl ature should reflect the sense of
t he data range high.

Uni que al phanuneric name for the neasurenent.
For discretes, the nonenclature should
reflect the sense of the data range high

Left justified. Provided by payl oad
supplier.

Nureri cal value in engineering units of the
SM constant. Right justified. Provided by
payl oad supplier and/or JSC, if required.

A "P" indicates the nmeasurement is to be
acquired by the SM GPC for any process

i ncluding downlist. A "B" indicates a
Shuttl e vehicle neasurenment utilized by the
payl oad for GPC processing. Derived by JSC
PDT gener at or program

P = Payl oad Managenent (PM use only

B = Both PM and SM use

Bl ank = Telenetry only
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Col umm El ement

72-73 SSI ID1

74-75 SSI ID 2

76 GPC | NPUT/ QUTPUT/
COVPUTE

77-78 CARD TYPE

79-80 DELTA LOADER PCC

stand4 REV H

Descri ption

If this neasurenment is a part of the serial
data stream for an SSI input transaction
nunber 1, then the SSI I D nust appear in the
field. Blank otherw se.

On an unintegrated tape, this field will
contain a pseudo ID (A-H left justified,
provi ded by payl oad supplier). On an
integrated tape, the field will contain a
real 1D (01-08, |eading zeros, provided by
JSO) .

If the payload supplier provides a real SSI
ID, rather than a pseudo ID, then the JSC PDT
| oader programwi ||l automatically convert the
real I1Dto a pseudo ID.

If this neasurement is a part of the serial
data stream for an SSI input transaction
nunber 2, then the SSI ID nust appear in this
field. Blank otherwi se. The description of
the data entered in the field is the sanme as
t hat given above for SSI 1D 1.

Al phabetic code for the neasurenent.
Derived by JSC PDT generator program
| = Input to the GPC

C = Conmputed within the GPC

N
Delta Loader PCC "@@ synbol used only for

card deletion. Blank otherwi se. Provided by
payl oad supplier or JSC.
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1234567891|11)111111112|2222222223333333333444 444444455555|55555666666666¢67|7|7 7777|7778

0/12/34567890]/12345678901234567890123456789012345678901234567890[1|23]45]|6|78/90

c15.ppt

* Provided by JSC

Figure C-15.- Telenetry card layout -- "TI" card
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(80-colum format).

C 79

CHANGE NO. 1, 03/08/01



7.5 Card Type "TJ"

Tel enetry Data Requirenents Card

One "TJ" card (figure C16) is always required for each "TI"
Spare colums may contain data on JSC- supplied tapes.

card.

Col umm

1-10

11

12

13

14

15-17

El ement

Vsl D

TLMLINK I D

SPARE

CAUTI ON AND WARNI NG

CRT APPLI CABI LI TY

DATA TYPE

stand4 REV H

Descri ption

Measurenment identification nunber. Left
justified. Al phanuneric. Refer to appendix
B. Provided by payl oad supplier

Code indicating the telemetry systemthat will
transmit the measurement data. Al phanuneric.
Provi ded by the payl oad supplier and JSC

9 = Both PDI and operational PCM System (Q)

D = Downl i st

J = Independent Data Stream

N = Toggl e Buffer for downlink and Data RAM
for onboard use

P = PDI Toggle Buffer

R = PDI Data RAM only

U = Spacelab fetch or PDI in the O w ndow
only (not in the toggle buffer)

X = Onboard display only, not transmitted to

t he ground

Code used for neasurenents required by the

al ert/caution and warni ng system Provided by
payl oad supplier and JSC. Also derived by PDT
generat or program

3 = FDA

7 = FDA and preconditioning

Code i ndicating onboard display of the
nmeasurenent. My be blank. Provided by
payl oad supplier and JSC

X = Di spl ayed onboard

Al phabetic abbreviation of the neasurenment as
represented in the GPC or PCM master unit.

Val ues to be used are |listed bel ow
Definitions can be found in appendix D. Left
justified. Provided by payl oad supplier
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Col umm El ement

AMB Anal og Bi pol ar
AMJ Anal og Uni pol ar

Descri ption

BCD Bi nary Coded Deci nal
BCH Bi nary Coded Hexadeci nal

BD Bi nary Discrete
BMD Bit String,
BMS Bit String,
BSS Bit String,
BSU Bit String,
CHE EBCDI C Char act er
CHU Eur opean ASCl |

M xed Dat a

Magni t ude and Si gn

Fi xed Poi nt, Signed
Fi xed Poi nt, Unsigned
Dat a

Character Data

DVD Doubl e Wrd, M xed Data

DPL Doubl e Preci sion Floating Point
DUC Digital Uplink Command Dat a
EMD Ext ended Wrd, M xed Data

FNMD Ful | word, M xed Dat a

FPL 2's Conpl enent Fl oating Poi nt
FXS Ful  word, M xed Point, Signed
FXU Ful  word, Fi xed Point, Unsigned
HFS Hal fword, Fi xed Point Overflow, Signed
HVD Hal fword, M xed Dat a

HVS Hal f word, Magni tude and Sign

HPL Hal f wor ds,

Precision Floating Point (16 bits)

HXS Hal fword, Fixed Point, Signed
HXU Hal f word, Fi xed Point, Unsigned
QWD Quarter Wrd, M xed Data

SPL Si ngl e Precision Floating Point

VAR Vari abl e Dat a

18-19 TLM START BI T

stand4 REV H

I nt eger nunber (00-15 for Spacelab fetch
formats and 00-07 for all other formats) of
the bit in the telenmetry data word in which
this measurenment begins. Required for A,
PLR, PDI, and PCMW fetch fornmats only
(format indicator = 2, 3, 4, 8, or 9). Blank
for all other formats. |If a neasurenent
appears in other formats in addition to a
Spacel ab fetch format, (TMB) then the
Spacel ab fetch format start bit nunmber nust
appear in this field. Leading zeros.

Provi ded by payl oad supplier.
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Col umm El ement

20-22 REQUI RED FETCH RATE

stand4 REV H

Descri ption

M ni mum sanpl e rate required by any onboard
system (GPC, PDI, PCVMJ) to update the
nmeasurenent data with sufficient frequency to
accurately reproduce this data.

a. Data acquired by SM GPC

Measurenment nust be acquired by the
SMGCif it is:

1. Displayed onboard
2. FDA'D
3. Used in precondition steering

4. A BTU neasur enent (PLMDM
FLEXMDM  SCA)

5. Used in PM special processing

The required fetch rate for these
nmeasurenents is the acquisition and FDA
processing rate in sanples per second. The
table below lists the | egal fetch rate val ues
in sanpl es per second for BTU, PDI, and
Spacel ab paranmeters. The correspondi ng
downl i st/ downlink rates and FDA processing
rates are al so shown.
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Col umm El ement

23-30 FLI GHT PHASES

(23)

(24)

stand4 REV H

Descri ption

| Data | Required | Downlist/ | FDA |
| source | fetchrate | link rate | rate

|BTUvia | 0.5, 1 or 6| 1 or 5
| payl oad

| dat a |

| buses |

| |

| PDI/ | 0.5 0r 1
| Spacel ab

| data via

| PCVWWU |

| dat a RAM

0.5 = 1 sample/two seconds; 1 = 1 sanpl e/ second
*The downlink rate for these paranmeters only
applies to paraneters in the O portion of the
downl i nk

|
|
|
|
|
1* [0.5 or 1
|
|
|
|

b. Data not acquired by SM GPC. For
measur enents not acquired by the GPC, but
that are telenmetered to the ground in the O
portion of the downlink, this is the highest
required rate (in sanples per second) that
the paranmeter is updated in any downlink
format (PDI formats and/or O formats).
This is equal to the highest required rate
on all "TT" cards for the neasurenent.

c. For paraneters that are only downlinked in
the PDI wi ndow (toggle buffer only) during
flight or used only during ground checkout.
This field is blank.

Right justified. Sanples per second. Provided
by payl oad suppli er

I ndi cat es whi ch phases of the flight the
measurenent is required. One colum per phase,
in the order shown below. Provided by payl oad
supplier.
L - Gound Checkout (Prelaunch for O, FMI
60, and TFL 180). This phase is not valid
for Process Control Indicators (PCls).
A - Ascent (For software purposes ascent is
defined as starting at T-20 min.)
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Col umm El ement

(25)
(26)
(27)
(28)
(29)
(30)

31-35 DATA RANGE LOW

36-40 DATA RANGE HI GH

stand4 REV H

Descri ption

O- Obit (payload attached)
E - Entry
S - Obit (payl oad detached)
SSP Dat a Range Low Hi gh Logi ¢ Convention

Special note to Payload customer(s): The
convention of the SSP is that all paraneters
shoul d be represented as positive logic (logic
1 is high voltage state, while logic 0 is | ow
voltage state). |If the use of negative logic
(logic 1 is low voltage state) is required,

t he custoner must discuss this requirenent
with the annex 4 book manager as early as
possi bl e during the requirenments devel oprment
process.

For anal og neasurenents this is the | ow val ue
of the expected operational range conpatible
with the scaling coefficients.

For discrete neasurenents it defines the
condition equivalent to binary 0. |If the
condition for binary 0 is not defined this
field should be blank. Refer to appendix E

For digital neasurenments it defines the
condition opposite to the sense of the

nmeasur enent nonenclature. |If this condition
is not defined this field should be bl ank
Refer to appendix E. For parents, this field
wi || be bl ank.

Right justified. Al phanunmeric. Provided by
payl oad suppli er

For anal og neasurenents this is the high val ue
of the expected operational range conpatible
with the scaling coefficients.

For discrete neasurenents it defines the
condition equivalent to binary 1. |If the
condition for binary 1 is not defined this
field should be blank. Refer to appendix E
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Col umm El ement

41 | N\VERTED MEASURENMENT
| NDI CATOR

42 PCS CHANNELI ZATI ON
FLAG

43-44 CONTI GUOUS PARAMETER
I NDI CATOR

stand4 REV H

Descri ption

For digital nmeasurenments it defines the
condition equivalent to the sense of the

measur enent nonenclature. |If this condition is
not defined this field should be blank. Refer
to appendix E. For parents this field should be
bl ank.

Right justified. Al phanunmeric. Provided by
payl oad suppli er

A"1" in this field indicates the neasure-

ment is transnmitted | east significant bit first
in the data stream Blank if data is
transmitted MSB first. Provided by payl oad
supplier.

Code indicating that this paraneter is used
in a PCS sequence. Provided by JSC. Valid
entries are:

- Input to a PCS sequence
Qutput to a PCS sequence

I
O
B - Both an Input and Qutput to a PCS sequence

a. For grandparents, this field will be blank

b. For parents, this field will contain an
i nteger indicating the ordering of the
parents within the grandparent. The parent
contai ning the MSB of the grandparent will
be "1".

c. For children, this field will contain an
i nteger indicating the ordering of the
children within the parent. For children
that cross parent boundaries, the integer
i ndi cates the order in the parent which
contains the MSB of the child. The next
child after the one that crosses the
boundary wi |l be nunbered as though the
pi ece of the previous child, in this parent,
is nunbered 1. In other words, for a child
to be nunbered 1, it nmust contain the MSB of
the parent. For example, if a child starts
in bit 14 of word 1 and ends in bit 3 of
word 2, then the child will have a val ue
equal to the sequence location in word 1.
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Col umm

45-50 SPARE

51-54 BTU NAME

stand4 REV H

El ement

Descri ption

The child starting in bit 4 of word 2 will
have a val ue of 2.

Integer (1-99). Right justified. May be bl ank.
Provi ded by payl oad supplier.

Al phanuneric abbreviation for the bus termna
unit through which the neasurenment is
transmitted. Left justified. This field will
be bl ank for neasurenents generated within the
GPC system that is, if colum 76 on the "TI"
card contains a "C'

On an unintegrated tape, this field will contain
a pseudo nane provided by the payl oad supplier
PFO1- PFO2 Payl oad Forward MDM

FXPA- FXPE = Dual Port Fl ex MDM

FXSA- FXSE = Single Port Flex MDM

SCAA- SCAD = Sequence Control Assenbly

SSC = Spacel ab Subsyst em Comput er

EXC = Spacel ab Experinent Computer

PDI Payl oad Data Interl eaver

ORB = Orbiter Operational Instrunentation

On an integrated tape, this field will contain
a real nane provided by JSC.

PFO1- PFO2 = Payl oad Forward MDM

FLX1- FLX5 = Fl ex MDM

SCA1- SCA4 = Sequence Control Assenbly

SSC = Spacel ab Subsyst em Comput er

EXC = Spacel ab Experinent Comnputer

PDI = Payl oad Data Interl eaver

ORB = Orbiter Operational Instrunenta-

tion

If the payload supplier provides a real BTU
nane, rather than a pseudo name, then the JSC
PDT | oader programwi || automatically convert
the real nane to a pseudo nane.
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Col umm El ement

55-57 BTU CARD TYPE

58-59 BTU M A ADDRESS

60-61 BTU CARD LOCATI ON

62-63 BTU CHANNEL NUMBER

64-65 BTU START BI T NUMBER

stand4 REV H

Description

Code identifying BTU i nput/output card

(rmodul e) types. Blank if BTU nane provided in
colums 51-54 is a non-MDM (i.e., SSC, EXC,
PDI, and ORB). Left justified. Provided by
payl oad supplier.

AID - Analog Input Differential

SIO - Serial I|nput/CQutput

DIL - Discrete Input Low (5 volts)

DIH - Discrete Input H gh (28 volts)

DOL - Discrete Qutput Low (bite test 4 only)
DOH - Discrete Qutput High (bite test 4 only)

Multiplex Interface Adapter (M A) address
assigned to a BTU 06, 09, 10 (PFOl1l), 12 (PFO2),
15, 29, 30. Blank if BTU nane provided in
colums 51-54 is a non-MDM (i.e., SSC, EXC,
PDI, and ORB). Leading zeros. For payl oad
MDMs, provided by JSC. For all other BTUs,
provi ded by payl oad supplier.

Nurmber (00-15) defining the |ocation (sl ot
nunber) assigned to a given input/output nodule
(card) in a BTU. Blank if BTU nane provided in
colums 51-54 is a non-MDM (i.e., SSC, EXC,

PDI, and ORB). Leading zeros. Provided by
payl oad supplier.

A nunber (00-31) identifying the channel on the
corresponding BTU I /O nodul e (card) that is
assigned to the signal. Blank if BTU nane
provided in colums 51-54 is a non-MDM (i.e.,
SSC, EXC, PDI, and ORB). Leading zeros.

Provi ded by payl oad supplier.

Nunber (00-63) identifying the starting bit of
the actual signal within the parent word from
a BTU or SI O nodul e.

a. If the card type is DOH, DO., DIH, or DL,
use 00-15.

b. If the card type is AID, use 00.

c. If the card type is SIO use 00-63 unless a
serial wire MBIDis used, then the field is
bl ank. The start bit follows the shuttle
standard: Bit 0 is the MSB and bit 15 is
the LSB. Refer to figure A-0, section 1.1.
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Col umm El ement

66-67 BTU NUMBER OF BI TS

68-69 BTU WORD NUMBER

70 CONCUR FLAG

71-74 SOURCE

stand4 REV H

Description

Bl ank if BTU name provided in colums 51-54 is
a non-MDM (i.e., SSC, EXC, PDI, and ORB).
Leadi ng zeros. Provided by payl oad supplier.

Nurmber of bits (01-64) in the actual signal.

a. |If card type is DIH, DIL, DOH or DO., the
range is 1-16.

b. If the card type is AID, the only value is
10.

c. If the card type is SIQ the range is 1-64
unless a wire MSID is used in which case
this field is bl ank.

Bl ank if BTU name provided in colums 51-54 is
a non-MDM (i.e., SSC, EXC, PD, and ORB).
Leadi ng zeros. Provided by payl oad supplier.

Nurmber (00-31) identifying the specific 16-bit
data word in a serial digital stream of data
words conming froma BTU channel. Blank if BTU
nane provided in colums 51-54 is a non- MDM
(i.e., SSC, EXC, PDI, and ORB). Leading
zeros. Provided by payl oad supplier.

Code used to convey special FDA requirenents.

C = Both C&Wand alert limts

P = Discrete neasurenent without FDA limts
but used in a precondition expression.

May be bl ank. Derived by JSC PDT gener at or
pr ogram

Code indicating the source of the data being

acqui red and used in Payl oad Managenent. Left

justified. Provided by payl oad supplier.

GNC = GN&C Par anet er

SS = System Sof t war e

SM = Payl oad or System Managenent Measurenent
generated internally to GPC system
Thi s includes Payl oad Control Sequence
(PCS) and keyboard.

PLM = BTU on PL Bus

C- 88 CHANGE NO. 1, 03/08/01



Col umm El ement

75-76 BTU NUMBER OF WORDS

77-78 CARD TYPE

79-80 DELTA LOADER PCC

stand4 REV H

Descri ption

PLB4 = Payl oad Bite Test 4

ORB = Orbiter Operational Instrunentation

PDI = Payl oad Data Interl eaver

SSC = Spacel ab Subsyst em Comput er

EXC = Spacel ab Experinent Computer

Al'l other codes in this field, including

bl anks, will indicate i ndependent data stream
formats.

Number of 16-bit words (01-32) defined in the
SSI input channel. Leading zeros. Integer
Blank if the BTU card type (columms 55-57) is
not SIO  Provided by payl oad supplier.

AL
Delta Loader PCC "@@ synbol used only for

card deletion. Blank otherwi se. Provided by
payl oad supplier or JSC.
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7.6 Card Type "TK" - Telemetry User Identification Card

One "TK" card (figure C17) can be required for a telenetry
measurenent. Spare colums may contain data on JSC supplied
t apes.

Col um El enent Descri ption

1-10 MsI D Measurenment identification nunber. Left
justified. Al phanumeric. Refer to appendix
B. Provided by payl oad supplier

11-20 PAYLOAD USER I D User identification nunber if different from
the MSID. For MSIDs assigned by customers
that JSC must change, the custoner supplied
MSID will appear here. Left justified.

Al phanuneric. Provided by payl oad supplier.

21-30 PARENT MsI D Identification of the associated parent word
where the nmeasurement is |ocated. The parent
MBIDis given to the 8-, 16-, 24-, 32-, 48-,
or 64-bit words containing events or m xed
data. Left justified. Al phanumeric or
bl ank. Provided by payl oad supplier. Refer
to appendi x B.

31-40 WRE MSID Identification of the serial digital channel
carrying this neasurenent. Valid only for
serial measurenents. Blank for discrete and
anal og neasurenents. Refer to appendix B
Left justified. Al phanuneric. Provided by
payl oad suppli er.

41-50 SI D NUMBER Spacel ab Software ldentification (SID)
Nunmber. Spacelab user IDif different from
measurenent MSID. Left justified. May be
bl ank. Al phanuneric. Provided by payl oad
supplier.

51-60 ASSCCl ATED MsI D This field identifies the subparent MSID. A
subparent is used when a nultibit parameter
must be di spl ayed onboard as individual bits
and on the ground as a single multibit
paraneter. This subparent identifies the
multibit parameter. Left justified. My be
bl ank. Al phanuneric. Provided by payl oad
supplier. Refer to appendix B

stand4 REV H C 91 CHANGE NO. 1, 03/08/01



Col um El enent Description

61-76 SPARE

77-78 CARD TYPE " TK"

79-80 DELTA LOADER PCC Delta Loader PCC "@@ synbol used only for

card deletion. Blank otherwi se. Provided by
payl oad supplier or JSC

stand4 REV H C 92 CHANGE NO. 1, 03/08/01
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7.7 Card Type "TL" - Telenmetry Payl oad Managenent Card 1

One "TL" card (figure C18) is required for each neasurenent
cont ai ni ng payl oad nmanagenent requirements if the C&WIlimts are
defined. The FDA process permts |imt sense of paranmeters from
PDI / PMJ, payl oad BTUs, and software to provide alert and backup
C&W annunci ation (tones, lights, and fault nessages) indicative
of payload health and status. Spare columms may contain data on
JSC-suppl i ed tapes.

Col um El enent Descri ption

1-10 MsI D Measurenment identification nunber. Left
justified. Al phanumeric. Refer to appendix
B. Provided by payl oad supplier and JSC

11-12 SPARE

13-35 CAUTI ON & WARNI NG

LIMTS
(13) SM ALARM CLASS Speci fi es neasurenent alarm class for
CRI TI CAL critical limts. My be blank. Derived by
JSC PDTF generator program
2 = C&W (payl oad CWi ndi cator al arm out puts
and fault messages)
(14-15) SM ALARM Speci fies which C&W Il ight is turned on by
CLASS | NDI CATOR software. Right justified. WMy be bl ank.
Provi ded by JSC.
0 = Backup C&W
15 = Payl oad Caution and Backup C&W
(16-17) SM NO SE FILTER Maxi mum nunber of consecutive FDA processing
VALUE - CRI Tl CAL samples (1-15). A parameter nust be out-of -

limts a consecutive nunber of sanples before
fault annunciation is enabled. After fault
annunci ation, this field specifies the
consecutive nunber of sanples the paraneter
must be back in-limts before reenabling the
capability to performfault annunciation.
Right justified. |Integer. Provided by

payl oad supplier and JSC.

(18-21) SPARE
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Col umm El ement
(22-26) SM CAUTI ON AND

WARNI NG LOWLIM T -
CRI TI CAL

(27-30) SPARE
(31-35) SM CAUTI ON AND

WARNING HHGH LIM T -
CRI TI CAL

36-76 SPARE
77-78 CARD TYPE

79- 80 DELTA LOADER PCC

stand4 REV H

Descri ption

Specifies the lower limt for C&W

annunci ation. For anal og paraneters, this
val ue is expressed in Engineering Units (EUs)
defined for this paranmeter. Absence of an
entry indicates a lower limt equivalent to
the mi ni mum PCM count defined for this
paraneter. For discrete parameters, this

val ue (binary 0 or 1) specifies the undesired
state. Right justified. Provided by payl oad
supplier and JSC

Specifies the upper limt for C&W
annunci ati on. For anal og paraneters,

this value is expressed in EUs defined for
this parameter. Absence of an entry indicates
an upper limt equivalent to the maxi num PCM
count defined for this paraneter. For

di screte paraneters, this field is blank

Right justified. Provided by payl oad supplier
and JSC

"L
Delta Loader PCC "@@ synbol used only for

card deletion. Blank otherwi se. Provided by
payl oad supplier or JSC
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7.8 Card Type "TM - Telenetry Payl oad Managenent Card 2

One "TM' card (figure C19) is required for each neasurenent with
alert limts. Up to three sets of limts are defined on this
card. If two or three |limt sets are provided, then a
precondition steering equation nust be provided for each Iimt
set (see TP and TQ cards). Spare columms may contain data on
JSC-suppl i ed tapes.

Col um El enent Descri ption
1-10 VSl D Measurenent identification nunber. Left
justified. Al phanuneric. Refer to appendix

B. Provided by payl oad supplier and JSC

11-67 SM ALERT LIMT SETS

1 THRU 3
(11) SM ALARM CLASS - Specifies which type of alarmis turned on
ALERT when an MSID has exceeded its limts.
Provi ded by payl oad supplier and JSC.
3 - Alert - Alert light, alert tone outputs
and fault messages
4 - GPC detected errors - fault nessages
only
O - Limt sense which results in the output
of a paraneter status indicator with
no associ ated fault nessage, alert
tone, or light.
(12-13) SM NO SE FI LTER The maxi mum nunber of consecutive FDA pro-
VALUE - ALERT cessing samples (1-15); a paraneter is allowed

to be outside the values of its limts set
before a nmessage is displayed. Also, after
fault annunciation, this field specifies the
consecutive FDA processing sanples the
paranmeter nust be in-limts before reenabling
the capability to performfault annunciation
For Backup Flight System (BFS) paraneters,
this field will always contain a "2". Right
justified. Integer. Provided by payl oad
supplier and JSC
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Col um El enent Descri ption
(14-17) SPARE

(18-22) SMLIMT SET #1 LOW Ref erence colums 22-26 on "TL" card. The
VALUE OR UNDESI RED inclusion of a "2" in this field indicates
STATE that the FDA state of a preconditioned
di screte parameter is bypassed. Provided by
payl oad supplier and JSC

(23-26) SPARE

(27-31) SMLIMT SET #1 Ref erence colums 31-35 on "TL" card.
H GH VALUE

(32-35) SPARE
(36-40) SMLIMT SET #2 LOW Ref erence columms 22-26 on "TL" card. The
VALUE OR UNDESI RED inclusion of a "2" in this field indicates
STATE that the FDA state of a preconditioned
di screte paranmeter is bypassed. Provided by
payl oad supplier and JSC
(41-44) SPARE

(45-49) SMLIMT SET #2 Ref erence colums 31-35 on "TL" cards.
H GH VALUE

(50-53) SPARE
(54-58) SMLIMT SET #3 LOW Ref erence colums 22-26 on "TL" cards. The
VALUE OR UNDESI RED inclusion of a "2" in this field indicates
STATE that the FDA state of a preconditioned
di screte is bypassed. Provided by payl oad
supplier and JSC
(59-62) SPARE

(63-67) SMLIMT SET #3 Ref erence colums 31-35 on "TL" cards.
HI GH VALUE

68- 76 SPARE
77-78 CARD TYPE "T™'
79-80 DELTA LOADER PCC Delta Loader PCC "@@ synbol used only for

card deletion. Blank otherwi se. Provided by
payl oad supplier and JSC
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Figure C-19.- Telenetry card |layout -- "TM card
(80-colum format).
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7.9 Card Type "TN' - Telemetry Fault Message Text Card

One "TN' card (figure C20) is required for each neasurenent that
is FDA'd with an alarmclass 2, 3 or 4. One card is also
required for any non-FDA annunciation text on a particul ar

m ssion. Spare columms nmay contain data on JSC supplied tapes.

Col um El enent Descri ption

1-10 VSl D Measurenent identification nunber. Left
justified. Al phanuneric. Refer to appendix
B. Provided by payl oad supplier and JSC

11 SM MESSAGE ALARM Code specifying the type of nessage text in
CLASS colums 17-30 and 37-40. Provided by payl oad
supplier and JSC
2 = C&W
3 =Aert
4 = GPC detected errors

12-16 SPARE

17- 30 FAULT SUMMARY PAGE Maj or field nessage text displayed on the CRT
MESSAGE TEXT- MAJOR message line and fault summary page. The
first four characters are reserved for the
onboard di splay nunmber. Left justified. The
| ast 10 characters contain the nessage text.
Also left justified. Al phanuneric. Provided
by payl oad supplier and JSC

31- 36 SPARE

37-40 FAULT SUMMARY PAGE M nor field of message text displayed on the
MESSAGE TEXT- M NOR CRT nessage line and fault summary page.
This field my be blank. Left justified.
Al phanuneric. Provided by payl oad supplier

and JSC.
41-76 SPARE
77-78 CARD TYPE "TN'
79-80 CARD NUMBER/ Number (01-02). Two TN cards are required if
DELTA LOADER PCC both C&W and al ert nmessages are needed for a
singl e neasurenent. |Integer. Leading zeros.

Delta Loader PCC "@@ synbol used only for
card deletion. Blank otherwi se. Provided by
payl oad supplier or JSC.
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7.10 Card Type "TP" - Telenetry Precondition Card 1

One "TP" card (figure C21) is required for each set of
precondition steering equation(s). There could be 3 "TP" cards,
one for each of three possible limt sets. There nust be at
least two limt sets, each with a precondition equation(s), for
precondition steering to be used.

Precondition steering is a decision-making function which
determnes if conditions are net to initiate fault detection for
an individual parameter. Precondition steering is executed (once
per second rate) using the current values of the precondition

i nput paraneters. The capability shall exist to use a single
paranmeter as a precondition discrete or to logically conmbine
several paraneters to obtain a single precondition discrete.
Spare colums may contain data on JSC- supplied tapes.

Col um El ement Description
1-10 MSI D Measurenent identification nunber. Left

justified. Al phanuneric. Refer to appendix
B. Provided by payl oad supplier and JSC

11 SMLIMT SET NUMBER The nunber assigned to a particular set of
l[imt values. Provided by payl oad supplier
and JSC
1 =Set 1 (TPO1 card only)

2 = Set 2 (TPO2 card only)
3 = Set 3 (TPO3 card only)
12-16 LIMT SENSE TI ME Specifies the limt sense tine del ay
DELAY (1-32767 maj or cycles, where 1 nmjor cycle =

0.96 sec) fromthe time that a precondition
has been nmet (initially) to the tine that
fault detection is to begin, to allow for
warm up, valve travel, etc. A blank nmeans no
time delay is required. Right justified.
Integer. Provided by payl oad supplier and

JSC.
17- 20 SPARE
21- 36 MEASUREMENT 1 Provi ded by payl oad supplier and JSC
OF PRECONDI TI ON
EXPRESSI ON
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Col umm

(21)

(22-31)

(32-33)

(34)

(35- 36)

37-52

(37)

(38-47)

(48- 49)

(50)

(51- 52)

El ement

OPEN PARENTHESI S

M5ID 1

STATE

CLOSED PARENTHESI S

LOG CAL OPERATI ON

MEASUREMENT 2

OF PRECONDI TI ON
EXPRESS| ON

OPEN PARENTHESI S

M5l D 2

STATE

CLOSED PARENTHESI S

LOG CAL OPERATI ON

stand4 REV H

Description

Open parenthesis used to all ow groupi ng of
el ements in the expression or bl ank.

Measurenment #1 in the precondition
expression. Left justified.

The required state for the precondition
nmeasurenent: For discretes, 1 or 0; for

anal og or digital, IL or OL (in-limt or out-
of-limt). Left justified.

Cl osed parenthesis used to all ow grouping of
el ements in the expressions as required or
bl ank.

The | ogi cal operation between the
correspondi ng precondition paraneters
required to satisfy the precondition
sol uti on.

AN - AND Qperation

OR - OR Qperation

Provi ded by payl oad supplier and JSC.

Open parenthesis used to all ow groupi ng of
el ements in the expression or blank.

Measurenment #2 in the precondition
expression. Left justified.

The required state for the precondition
nmeasurenent: For discretes, 1 or 0; for
analog or digital, IL or OL. Left justified.

Cl osed parenthesis used to all ow grouping of
el ements in the expressions as required or
bl ank.

The | ogi cal operation between the
correspondi ng precondition paraneters
required to satisfy the precondition
sol uti on.

AN - AND Qperation

OR - OR Qperation

C 103 CHANGE NO. 1, 03/08/01



Col umm El ement

53-68 MEASUREMENT 3
OF PRECONDI Tl ON
EXPRESSI ON

(53) OPEN PARENTHESI S

(54-63) MSID 3

(64-65) STATE

(66) CLOSED PARENTHESI S

(67-68) LOG CAL OPERATI ON

69 NUMBER OF MEASURE-
MENTS | N PRE-
CONDI Tl ON
EXPRESSI ON

70-76 SPARE

77-78 CARD TYPE

79- 80 CARD NUMBER/
DELTA LOADER PCC

stand4 REV H

Description

Provi ded by payl oad supplier and JSC.

Open parenthesis used to all ow groupi ng of
el ements in the expression or blank.

Measurenment #3 in the precondition
expression. Left justified.

The required state for the precondition
neasurenent: For discretes, 1 or 0; for
anal og or digital, IL or OL (in-limt or out-
of-limt). Left justified.

Cl osed parenthesis used to all ow grouping of
el ements in the expressions as required or
bl ank.

The | ogi cal operation between the
correspondi ng precondition paraneters
required to satisfy the precondition
solution. Required only if a "4" appears in
Col um 69.

AN - AND Qperation

OR - OR Qperation

The nunber (1-4) of precondition expression
measurenents. If this field contains a

4 then a continuation card (TQ card) is
required. Integer. Derived by JSC PDT
gener at or program

" TP

"01", "02", "03", as required. Up to 3 "TP"
cards may be required per "TM card. Leading
zeros. Integer. Delta Loader PCC " @@

synbol used only for card deletion. Provided
by payl oad supplier or JSC
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Figure C-21.- Telenetry card | ayout --
(80-colum format).
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C 105
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* Derived by JSC PDT generator program.

"TP" card
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7.11 Card Type "TQ' - Telenetry Precondition Card 2

One "TQ' card (figure C 22)

is required for precondition

equations for each of three possible limt sets when there are 4

measurenents in the expression.

There can be up to 3 "TQ' cards.

Spare colums may contain data on JSC- supplied tapes.

Col umm

1-10

11

12-20

21- 36

(21)

(22-31)

(32-33)

(34)

(35- 36)

37-76

77-78

El ement

SMLIMT SET NUMBER

BLANK
MEASUREMENT 4
OF PRECONDI TI ON
EXPRESSI ON

OPEN PARENTHESI S

M5I D 4

STATE

CLOSED PARENTHESI S

BLANK

SPARE

CARD TYPE

stand4 REV H

Description

Measurenent identification nunber. Left
justified. Al phanuneric. Refer to appendix
B. Provided by payl oad supplier and JSC

The nunber assigned to a particular set of
l[imt values. This nunber nust have a

mat ching "TP" card. Provided by payl oad
supplier and JSC

1 =Set 1 (TQO1 card only)
2 = Set 2 (TQD2 card only)
3 = Set 3 (TQO3 card only)

Provi ded by payl oad supplier and JSC.

Open parenthesis used to all ow groupi ng of
el ements in the expression or blank.

Measurenment #4 in the precondition
expression. Left justified.

The required state for the precondition
nmeasurenent: For discretes, 1 or 0; for
anal og or digital, IL or OL (in-limt or
of-limt). Left justified.

out -

Cl osed parenthesis used to all ow grouping of
el ements in the expressions as required or
bl ank.

“TQ
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Col um El enent Description

79-80 CARD NUVBER/ "01", "02", "03", as required. Up to 3 "TQ'
DELTA LOADER PCC cards may be required per "TM card. Leading
zeros. Integer. Delta Loader PCC " @@
synbol used only for card deletion. Provided
by payl oad supplier or JSC
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7.12 Card Type "TR' - Telenetry Calibration Card 1

Scal i ng coefficients nust be present for all anal og nmeasurenents
for conversion fromPCM counts to EU.  (Card "TR", figure C 23.)

| f onboard processing is required, this curve cannot be nore
complex than third order. |[If both onboard and Space Shuttle
ground processing are required then the ground processing is also
constrained to third order, since only a single curve can be
supplied. If ground processing only is required, this curve may
be up to fifth order in conplexity. For continuation beyond
second order use "TS' card.

The calibration coefficients apply to the foll ow ng pol ynom al :
EU = (Ap + AXt + AX® + A + AXE + AX )
where X = PCM count
Col um El ement Description

1-10 MSI D Measurenent identification nunber. Left
justified. Al phanuneric. Refer to appendix
B. Provided by payl oad supplier

11-13 SPARE

14 CALI BRATI ON DEGREE nt eger defining the degree of curve fit.

First O der

Second Order

Third O der*

Fourth Order*

Fifth Oder*

*Third, fourth and fifth order will require a

"TS" card. Provided by payl oad supplier and

derived by the PDT generator

|

1
2
3
4
5

15 SPARE

16-21 CAL. LOW | NDEPENDENT PCM count val ue corresponding to the | ow
VAR. val ue of data range. Integer. Right
justified. Provided by payl oad supplier

22-27 CAL. HI GH | NDEPENDENT PCM count val ue corresponding to the high

VAR. val ue of data range. Integer. Right
justified. Provided by payl oad supplier
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Col umm

28-41

42-55

56- 69

70-76

77-78

79- 80

El ement

Ao COEFFI Cl ENT

A; COEFFI Cl ENT

A, COEFFI Cl ENT

SPARE
CARD TYPE

DELTA LOADER PCC

stand4 REV H

Descri ption

Ay coefficient value. Sane format as CV card,
colums 13-26. Provided by payl oad supplier.

A, coefficient value. Sane format as CV card,
colums 13-26. Provided by payl oad supplier.

A, coefficient value. Sane format as CV card,
colums 13-26. Provided by payl oad supplier.

"TR
Delta Loader PCC "@@ synbol used only for

card deletion. Blank otherwi se. Provided by
payl oad supplier or JSC.
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7.13 Card Type "TS"

A "TS" card (figure C 24)

Tel enetry Calibration Card 2

is a continuation of the "TR' card. |t

is used for specifying calibration coefficients for 3rd, 4th, and

5th order polynom als.
suppl i ed tapes.

Col umm El ement

1-10 Vsl D

11-15 SPARE

16-29 As COEFFI Cl ENT

30-43 A, COEFFI Cl ENT

44-57 As COEFFI Cl ENT

58-76 SPARE

77-78 CARD TYPE

79- 80 DELTA LOADER PCC
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Spare colums may contain data on JSC

Description

Measurenent identification nunber.
Al phanureric. Left justified. Refer to
appendi x B. Provided by payl oad supplier.

A; coefficient value. Sane fornat as "CV"
card, colums 13-26. Provided by payl oad
supplier.

A, coefficient value. Sane format as "CV"
card, colums 13-26. Provided by payl oad
supplier.

As coefficient value. Sane fornmat as "CV"

card, colums 13-26. Provided by payl oad
supplier.

" TS
Delta Loader PCC "@@ synbol used only for

card deletion. Blank otherwi se. Provided by
payl oad supplier or JSC.
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7.14 Card Type "TT"

Tel enetry Format Requirenents Card

Card "TT" (figure C 25) defines format requirements for the

foll
a.
b.
cC.
d.

e.

Each format definition wll
Mul tiple cards can exist.
prior to tape formation.

OW ng:

a

PDI

| ndependent Data Streans
Reconstructed Data Streans

Downl i st

suppl i ed tapes.

Col umm El ement

1-10 MSI D Measur enent
justified.
B

11-14 TLM FORVAT I D

whet
PDI

be contained on one "TT" card.
The JSC wi || supply all format nunbers
Spare colums may contain data on JSC

Description

identification nunber. Left

Al phanureric. Refer to appendix

Provi ded by payl oad supplier.

Code identifying the payl oad data stream

her independent of the PDI, input to the
or reconstructed as it |leaves the PD in
the downlink. Left justified. On an

uni ntegrated tape, the followi ng codes will
be provi ded

PDI A- PDI Z
PLRA- PLRZ
EXCN

SSCN

O LA-O LZ
O HA-O HZ
| NDA- | NDZ

BFS
SM
VU

by the payl oad supplier:

PDI | nput

Payl oad Reconstructed
Spacel ab Experi ment Conput er
Spacel ab Subsyst em Comput er
64 kbps Tel enetry Format Load
128 kbps Tel enetry Format Load
| ndependent

BFS Ascent/Descent Downli st
S2/ S4 Downl i st

VU (G ound checkout) Downli st
Not applicable for Process
Control Indicators (PCls).

On an integrated tape, the foll ow ng codes
be provided by JSC
01-11, 14-19, 27-31 = PDl |nput

will

stand4 REV H
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Col umm

15

El ement

TLM FORMAT | NDI CATOR

stand4 REV H

Descri ption

12 = BFS Ascent

13 = BFS Descent

24 = S2 Downl i st

25 = S4 Downl i st

60 = VU Downl i st
Not applicable for PCls.

80- 89 = Assigned to KSC for
uni que payl oad i nde-
pendent data stream
processing and wil |
not appear in any JSC
pr oduct

100- 127 = 64 kbps Telenetry
Format Load

128- 255 = 128 kbps Telenetry
Format Load

800- 899 = Reconstructed Payl oad
For mat

900- 999 = Payl oad | ndependent

EXCN = Spacel ab Experi nent
Conput er

SSCN = Spacel ab Subsystem
Conput er

NASA- | DL descriptions of PDl input formats

will be 900 plus the correspondi ng PDl input
format 1 D. NASA-I1DL descriptions of PD input
formats that have been reconstructed by the
PDI and placed in the OD will be 800 plus the
corresponding PDI format ID

If the payload supplier elects to provide
nuneric telemetry format 1Ds, the JSC PDI
| oader programwi ||l automatically convert the
nuneric IDs to the above al pha characters.

This field is used to indicate the type of
telenmetry stream Derived by JSC PDT
gener ator program

GPC (Downl i st)

Q /128 kbps

O /64 kbps

Payl oad Reconstructed

Payl oad | ndependent

PDI  For mat

PCMMJ Fetch Requirements (i.e.
TMVB)

©CoouhwNE
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Spacel ab
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Col um El enent Description

16-19 TLM REQUI RED The rate at which the MSID is extracted from
RESPONSE RATE the telenetry and stored in the data Random
Access Menory (RAM . Leadi ng zeros.
Provi ded by payl oad supplier and JSC.
I nt eger or bl ank.

a. For PDI and PLR formats (TLM For mat
Indicator = 8 and 4), this is the
required decomrate for the data RAMin
the PDI in sanples per major frane; for
paranmeters that only appear in the PDI
wi ndows (PDI toggle buffer only) this
field is blank.

All MSIDs in the same PDI and the sane
word col um nust have the same required
rate.

b. For downlist formats (TLM For mat
Indicator = 1), this is the rate at which
this MSIDis required to be |oaded into
the PCVMJ toggl e buffers in sanples per
second.

c. For payload independent formats (TLM
Format Indicator =5), this field is
bl ank.

d. For O formats (TLM Format I|ndicator = 2
or 3), this is the mininumrate at which
the nmeasurenent is required to appear in
the downlink format in sanples per
second.

e. For PCMWJ fetch requirements (TLM For mat
Indicator = 9), this is the rate at which
data is required to be | oaded in the
PCVMMJ data RAM in sanpl es per second.

20-23 TLM ACTUAL RESPONSE This is the actual rate in sanples per major
RATE frame that data is inserted in the telenetry
format (how many tines an MSID occurs in a
maj or frame). Miust be one of the valid
avai l abl e sanple rates. Right justified.
I nteger or blank. Provided by payl oad
supplier.
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Col umm El ement

24-27 TLM FI RST WORD
R
SL TMB ADDRESS

28-30 TLM FI RST FRAME

31-33 TLM FI RST SUBFRAME

34-56 SPARE

57 TLM LOW BI T RATE
I NDI CATOR

stand4 REV H

Description

a. For PDI and PLR formats (TLM For mat
Indicator = 8 and 4), this is the actual
rate in sanples per nmmjor frame.

b. For downlist formats (TLM For mat
Indicator = 1), this field is blank

c. For payload independent formats (TLM
Format Indicator = 5), this is the actual
rate in sanples per nmjor frane.

d. For O formats (TLM Fornmat I|ndicator = 2
or 3), this field is blank

e. For PCMWMJ fetch requirements (TLM For mat
Indicator = 9), this field is blank

I nteger nunber of the first word in the mgjor
frane (format node 1), minor frane (format
nmodes 2, 3, 6, and 7) or subfrane (format
nmode 5) in which the neasurenent appears.

Bl ank for format nbde 4. The first word in a
frame is always nunbered 0001. Refer to
figure A-0 and minor frane length in section
1.1. For Spacelab (format EXCN and SSCN)
this field specifies the TMB address of the
M5l D. Provided by payl oad supplier. Leading
zeros.

Integer value of the first frame in which the
nmeasur enent appears. Required for format
nodes 1, 2, 3, 5, 6, and 7. Blank otherw se.
Leadi ng zeros. For format nodes 3 and 7, the
value in this field nust be consistent with
the m nor frame counter initial value ("TB"
card, colums 30-32). Provided by payl oad
supplier.

I nteger val ue of the subframe counter in the
first subframe in which the nmeasurenent
appears. Required for format nobdes 5-7.

Bl ank ot herwi se. Leading zeros. Provided by
payl oad suppli er

GPC downlist low bit rate indicator
Provi ded by JSC.
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Col umm

58

59- 60

61-76

77-78

79- 80

El ement

SPARE

FORVAT START BIT

SPARE

CARD TYPE

CARD NUVBER/
DELTA LOADER PCC

stand4 REV H

Description
0O = Hgh Data Rate Only (applicable to SM
and VU formats)
1 = High and Low Data Rate (applicable to SM

formats only)

I nt eger nunber (00-63) of the bit in the
telemetry data word in which the nmeasurenent
begins. Required for independent format only
(format indicator = 5). Blank for all other
formats. Leading zeros. Provided by payl oad
supplier.

"

Nunmber (01-99). Miltiple cards are necessary
if nore than one format is required. Leading
zeros. Integer. Provided by PDT generator.
Delta Loader PCC "@@ synbol used for card
deletion. Provided by payl oad supplier or
JSC.
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* Provided by JSC

Figure C-25.- Telenetry card | ayout
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(80-colum format).
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APPENDI X D
DATA TYPES
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1.0 DEFIN TI ONS

Data types provide a nmeans to interpret binary data. The
definitions of the data types recogni zed by National Aeronautics
and Space Adm nistration (NASA) Lyndon B. Johnson Space Center
(JSC) are presented.

AMB = Analog Bipolar. An 8- or 10-bit bipolar signal. Data is
represented in 2's conplement form Bit 00 is the Most
Significant Bit (MSB).

For an 8-bit parameter, the valid Pul se Code Mdul ati on
(PCM range is -127 to +126 counts. O fscale low wi Il occur
at -128 counts, and offscale high will occur at +127 counts.

For a 10-bit parameter, the valid PCMrange is -511 to +510.
O fscale low will occur at -512 counts, and offscal e high
will occur at +511 counts.

AMJ = Anal og Unipolar. An 8- or 10-bit unipolar signal. Bit
00 is the MSB

For an 8-bit paranmeter, the data is represented as an

unsi gned anal og. The valid PCMrange is +1 to +254 counts.
O fscale low will occur at 0 PCM counts, and offscal e high
wi |l occur at +255 counts.

For a 10-bit paraneter, the data is represented in 2's
conplement form The valid PCMrange is +1 to +499 counts.
O fscale low will occur in the PCMrange of -512 to O
counts. Offscale high will occur in the PCMrange of +500
to +511 counts.

BCD = Binary Coded Decimal. A 4-bit code defining a deci mal
nunber (base = 10) in accordance with the foll owi ng codes.

Bi nary Code Deci mal Nunber

0000
0001
0010
0011
0100
0101
0110
0111
1000
1001

©Coo~NOOOUTPA~,WNEO
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BCH = Binary Coded Hexadecinmal. A 4-bit code defining a
hexadeci mal nunber (base = 16) in accordance with the
foll owi ng codes.

Hexadeci nal Deci mal
Bi nary Code Number Equi val ent
0000 0 0
0001 1 1
0010 2 2
0011 3 3
0100 4 4
0101 5 5
0110 6 6
0111 7 7
1000 8 8
1001 9 9
1010 A 10
1011 B 11
1100 C 12
1101 D 13
1110 E 14
1111 F 15

BD = Binary Discrete. Paranmeter is a 1-bit binary 1 or 0. The
location within its parent word is specified by the start
bit.

BMD = Packed Bit String, Mxed Data. A contiguous bit string
that contains various information. The start bit will be
fromO0O to 62. The nunber of bits will be fromO02 to 64.

BM5S = Bit String, Magnitude and Sign. A paraneter that contains

a sign bit and one to 63 nagnitude bits. The nost
significant bit is the bit inmmediately to the right of the
sign bit. The start bit defined the location of the sign
bit within the parent word. Paraneter |ength (nunber of
bits) specifies the length of the parameter including the
sign bit.

Bit XX = Sign 0O = Positive 1 = Negative
where: XX = 00 to 62

Note: Magnitude is always in positive binary
form
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Bit XX+1 = MSB

BSS = Packed Bit String, Signed. The npbst significant data bit
will be the bit following the sign bit. A paraneter that
contains a sign bit and 1 to 63 magnitude bits. The start
bit will specify the Iocation of the sign bit within the
parent word. Paraneter |ength (nunmber of bits) will
specify the length of the paraneter including the sign bit.

Bit XX = Sign 0 = Positive 1 = Negative
where: XX = 00 to 62.

Note: If sign is negative, the magnitude is in
two's conplement form

Bit XX+1 = MSB

BSU = Packed Bit String, Unsigned - Paraneter that contains two
to 63 nmagnitude bits. The start bit will specify the
| ocation of the nmpst significant bit within the parent
word. The nunber of bits will specify the Iength of the
paranmeter from 02 to 64.

Bit XX = MSB
where: XX = 00 to 62.

CHE = Measurenents containing 8 bits of EBCDIC. Character data
nmeasurenents are subneasurenents (associated with parent/
grandpar ent neasurenments) which can be assenbled to define
message text fromthe character data string.

CHU = Measurenents containing 8 bits of European ASCII
Character data neasurenents are subneasurenents (associ ated
wi t h parent/grandparent neasurenents) which can be
assenbl ed to define nessage text fromthe character data
string.

DMD = Double Wrd, Mxed Data. A 64-bit word that contains
various information. It nmay also be referred to as a
64-bit parent word that contains one or nore enbedded
signals or less than 64 bits paraneter |ength.
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EMD

FMD

FPL =

FXS =
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Doubl e Precision Floating Point (64 bits). A floating
poi nt number consisting of an unsigned characteristic (or
exponent) and a signed fraction. The quantity expressed by
this nunmber is the product of the fraction and the nunber
16 raised to the power of the exponent.

Bit 00 = Sign of Fraction
0 = Positive
1 = Negative

Bit 01-07 = Characteristic - A binary nunber with a range
of 0 through 127. The exponent is derived by subtracting
64 fromthe characteristic. Therefore, the range of the
exponent is -64 through +63.

Bit 08-63 = Fraction - binary nunber less than 1 with the
bi nary point to the left of the high-order
digit (between bits 7 and 8).

Digital Uplink Command. Ildentifies a digital uplink
conmmand as defined by an MSID and uni que digital encoded
dat a.

Ext ended Wrd, M xed Data. A 48-bit word that contains
various information. It nmay also be referred to as a
48-bit parent word that contains one or nore enbedded
signals or less than 48 bits paraneter |ength.

Ful lword, M xed Data. A 32-bit word that contains various
information. It may also be referred to as a 32-bit parent
word that contains one or nore enbedded signals or |ess
than 32 bits paraneter |ength.

2's conplement floating point. Measurenents containing a
32-bit/64-bit floating point format. The floating point
format is the sane as SPL and DPL with the exception that
negative values are in 2's conplenent form

Ful I word, Fixed Point, Signed. A 32-bit word containing a
signed, fixed point nunber of 32 bits paraneter |ength.

Bit 00 = Sign O = Positive 1 = Negative

Note: If sign is negative, the magnitude is in
two's conpl ement form
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Bit 01 = MSB

Bit 31 LSB

FXU

Ful  word, Fixed Point, Unsigned. A 32-bit word contai ning
an unsi gned, fixed point nunber of 32 bits paraneter |ength.

Bit 00

V5B

Bit 31

LSB

HFS = Hal fword, Fixed Point Overflow, Signed. A 16-bit word
containing a sign bit, an overflowbit, and 10 nmagnitude

bits.

Bit 00 = Sign 0 = Positive 1 = Negative

Bit 01 = Overflow 1 = Overflow O = No overflow
Bit 02 = MSB

Bit 11 = LSB

Note: Bits 02-11 are magnitude only; the sign bit
(00) indicates polarity.

HVD = Halfword, Mxed Data. A 16-bit word that contains various
information. It may also be referred to as a 16-bit parent
word that contains one or nore enbedded signals of |ess than
16 bits paraneter |ength.

HVS = Hal fword, Magnitude, and Sign. A 16-bit word containing a

sign bit and 15 nmagnitude bits.

Bit 00

Sign 0 = Positive 1 = Negative

Note: Magnitude is always in positive binary
form

Bit 01 = MSB

Bit 15

LSB
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HPL = Hal fwords, Precision Floating Point (16 bits). A floating
poi nt number consisting of an unsigned characteristic (or
exponent) and a signed fraction. The quantity expressed by
this nunmber is the product of the fraction and the nunber
16 raised to the power of the exponent.

wher e:
Bit 00 = Sign of fraction

Bit O

Positive

Bit 1

Negati ve

Bit 01-07 = Characteristic-A binary nunber with a range of
0 through 127. The exponent is derived by
subtracting 64 fromthe characteristic.
Therefore, the range of the exponent is -64
t hrough +63.

Bit 08-15 = Fraction-A binary nunber less than 1 with
the binary point to the left of the high order
digit (between bit 7 and 8).

HXS = Hal fword, Fixed Point, Signed. A 16-bit word containing a
signed, fixed point nunber of 16 bits paraneter |ength.

Bit 00 = Sign 0 = Positive 1 = Negative

Note: If sign is negative, the magnitude is in
two's conplement form

Bit 01 = MSB

Bit 15

LSB

HXU = Hal fword, Fixed Point, Unsigned. A 16-bit word containing
an unsigned, fixed point nunber of 16 bits paraneter

| engt h.
Bit 00 = MSB
Bit 15 = LSB
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QW = Quarter Wrd, Mxed Data. An 8-bit word that contains
various information. It may also be referred to as an
8-bit parent word that contains one or nore enbedded
signals of less than 8 bits paraneter | ength.

SPL = Single Precision Floating Point (32 bits). A floating
poi nt number consisting of an unsigned characteristic (or
exponent) and a signed fraction. The quantity expressed by
this nunmber is the product of the fraction and the nunber
16 raised to the power of the exponent.

wher e:

Bit 00 = Sign of Fraction
0 = Positive
1 = Negative

Bit 01-07 = Characteristic - A binary nunber with a
range of 0 through 127. The exponent is derived
by subtracting 64 fromthe characteristic.
Therefore, the range of the exponent is -64
t hrough +63.

Bit 08-31 = Fraction - A binary nunber less than 1 with
the binary point to the left of the high order
digit (between bit 7 and 8).

VAR = Variable Data. A 16-bit paraneter that is utilized to
downlink nultiple data or data with variable content.

2.0 FLI GHT SOFTWARE | NTERPRETATI ON OF DATA TYPE

This section will describe howthe flight software will interpret
binary digits for a paranmeter. This interpretation is based on
the paraneter's data type, data length, and the ninth character
of the MSID as shown in the follow ng tables:

10-bit wuni pol ar anal og

10-bit bi pol ar anal og with sign
Anal og par aneter

Digital

Di screte

8-bit signed two's conpl enent anal og
8-bit unsigned anal og

8-bit signed anal og pl us nagnitude
Parent MsI D

TIOTMMOOW>
I I I T B T T
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Dat a Data | ength MBI D 9" FIt SWinterpretation
type character (onboard)
ANMB 08 Don't care F
10 Don't care B
AMJ 08 Don't care G
10 Don't care A
BCD Don't care Don't care D
BCH Don't care Don't care D
BD Don't care Don't care E
BVD Don't care Don't care D
BVS 08 Don't care H
Not 08 Don't care D
BSS 08 Don't care F
10 Don't care B
Not (8 or 10) Don't care D
BSU 08 See note Dor G
10 Don't care A
Not (8 or 10) Don't care D
DVD Don't care Don't care D
FNVD Don't care Don't care D
FXS Don't care C C
Don't care Not C D
FXU Don't care C C
Don't care Not C D
HFS Don't care C C
Don't care Not C D
HVD Don't care P P
Don't care Not P D
HVS Don't care C C
Don't care Not C D
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Dat a Data | ength MBI D 9" FIt SWinterpretation
type character (onboard)
HXS Don't care C C
Don't care Not C D
HXU Don't care C C
Don't care Not C D
QvD Don't care P P
Don't care Not P D
DPL Don't care C C
Don't care Not C D
SPL Don't care C C
Don't care Not C D
VAR Don't care Don't care D
Note: |If the A, coefficient is blank, then the software

interpretation will
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APPENDI X E
ENG NEERI NG UNI TS AND EVENT STATE | NDI CATORS
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1.0 ENG NEERI NG UNI TS

To provi de standardi zati on anong payl oads, the Engineering Units
(EUs) provided bel ow should be utilized. The values |listed are

for reference only.

If the true EUs are not |isted, then any

meani ngf ul abbrevi ati on of seven characters or |ess preceded by
an asterisk may be used. EUs for all discretes, whether
applicable to commands or telenetry, should be EVENT.

Abbr evi ati on
AMP

ARCM N

ARCS

AU

B/ F/'S

stand4 REV H

ENG NEERI NG UNI TS
Descri ption

Anper e

Arc mnute

Arc second
Astronom cal unit

British Thermal Unit (BTU) per square foot
per second

Cycl e

Count down tine
Count

Day

Days per hours

Days per hours per mnutes per seconds
Deci bel

Deci bel referred to one mlliwatt
Degr ee

Degree per degree squared

Degree per hour

Degree per hour per G

Degree per second

Degree per second squared

Degree Cel sius

Degree Fahrenheit

Degree Kel vin

Degr ee Rankin

Di scr et e/ event

Feet

Feet per second

Feet per second squared

Square feet

Feet squared per second squared
Cubi c feet

E-2 CHANGE NO. 1, 03/08/01



ENG NEERI NG UNI TS ( Cont i nued)

Abbr evi ati on Description

G Gavity

GAL Gl | on

GAL/ M N Gal l ons per m nute

GHz G gahertz

GM G am

GVIT G eenwi ch nean tine

GP-P G avity peak to peak

H M N Hours and M nutes

HR Hour

HZ Hertz

I N I nch

| N-LB I nch pounds

I NHG I nches of mercury colum
| NH20 I nches of water colum

| NTEGR | nt eger

| NTENS Intensity

| NTRVL Interval tinme

KFT Ki | of eet

KFT/ S Ki | of eet per second

KGAL Ki | ogal | on

KHZ Ki | ohertz

KLBF Ki | opound force

KRPM Ki | orevol ution per mnute
KT Knot

KT/ S Knots per second

KW Kilowatts

KW M2 Kil owatts per neter squared
LBF Pound force

LBF/ FT2 Pound force per square foot
LBF/ FT/ S Pound force per square foot per second
LBM Pound mass

LBM HR Pound mass per hour

LBM FT3 Pound mass per cubic foot
LBM S Pound mass per second

M Met er

M S Met er per second

MACH Mach

MAMP M I 1ianpere

VEGAHZ Mega hertz

VET M ssion el apsed tine: days, hours,

m nut es, seconds

stand4 REV H E-3 CHANGE NO. 1, 03/08/01



ENG NEERI NG UNI TS ( Cont i nued)

Abbrevi ation Descri ption

MFT Megaf eet

MM M3 MI1ligranms per cubic neter

M Mle

M/S M| e per second

M N M nut e

M N S M nut e plus seconds

M MIlijoule

WY MI1linmeter

MVHG MIlimeter of Mercury

MRAD/ S M I 1liradian per second

VS MI1isecond

W MIlivolt

MVAC MIlivolt AC

MDC MIlivolt DC

ND Non- di mensi onal

NM Nautical mle

NM FT/ S2 Nautical mle per feet per second squared
NM+ FT/ S2 Nautical mle - feet per second squared
NUL L Nul |

OHM Resi st ance

P Pul se

PCT Per cent

PPM Parts per mllion

PPS Parts per second

PSI Pounds per square inch

PSI/ M N Pounds per square inch per mnute
PSI A Pounds per square inch absol ute

PSI A/ S Pounds per square inch absol ute per second
PSI D Pounds per square inch differenti al
PSI G Pounds per square inch gauge
RISIR'S Radi an per second per radian per second
RAD Radi an

RAD/ S Radi an per second

RAD/ S/ G Radi an per second per Gavity

RAD/ S2 Radi an per second squared

RAD2 Radi an squar ed

RPM Revol ution per mnute

S Second

S/ FT Second per f oot

S/ VB Seconds and m | liseconds

S/ RAD Seconds per radian

S2/ FT Second square per foot

stand4 REV H E-4 CHANGE NO. 1, 03/08/01



Abbr evi ati on

SLUG
SLUGS/ S
SPECI AL

TORR

stand4 REV H

ENG NEERI NG UNI TS ( Concl uded)

Descri ption

Sl ug
Sl ugs per second
Speci al paraneter decom

1/ 760 at nosphere

M cr oanp

M crogravity

M crogravity per gravity
M crogram per cubic neter
M croi nch

M croi nch per inch

M cronet er

M croneter per neter
Units

M cr osecond

Volts Alternating Current
Volts Direct Current

Vol ts peak to peak

Vol ts root mean square
WAt t

Once per second

E-5 CHANGE NO. 1, 03/08/01



H AHd ppue3s

"ON WONVHD

‘1

10/80/€0

Tabl e E-1. -
Data
Range
Low/High
BLANK FWD A-ON INCR STOW MLS 1
BU GMT AA 1l INHB SYNC MLS 2
CH GNC AA 2 INIT TDRS MLS 3
CP GND AA 3 JTSN TERM NCMPL
GO GPC AA 4 KU A TEST NOADD
HX INH ABNL LEFT TMNY NONEX
ID INT AC1 LOAD TRIM NOWOW
IN IPL AC 2 LOCK TRIP NTRPT
KU LCH ACTV LOST TYPE P/GPC
ME LOW ANLG MALF UNBL PGE 1
MS MAX AUTO MN A UPDT PGE 2
OK MNL B-ON MN B UPLK POS 1
ON NEG BITE NEAR VIEW POS 2
PL NEX BOTH NEOL VLTN POS 3
PS NRZ C-ON NORM WEST PULSE
SM NZR CH1 NRDY AB-ON PURGE
TV o/L CH 2 OPEN ABORT RCVHI
UP oIT CH3 OPER ACTVT RCVLO
AIA Oo/U CH4 OVLD ARMED READY
ACQ ODD CLSD OVRD AVAIL RESET
ACT OFF CNTL PASS CHECK RIGHT
AC1l ONE DECR PEAK CLOSE SAFED
AC2 OPR DEPL PEND CODED SCALE
AC3 ouT DEST PRFM COMPL SEE A
AFT P/L DGTL PRGM DIRCT SEL B
ARM POS DNLK RA 1 DPOUT SELC
AVG PS2 DOWN RA 2 DTECT SFTST
BOT PWR DSBL RCDR DISCH SHTDN
BRT RCV EAST RCVD ENABL SIMLT
BYP RDY ENBL RDTR ERASE START
C/ID REL ENGA READ ERROR STDBY
C/U REV EVEN RETR EVA 1 SUPPR
CHG RUN EXEC RQST EVA 2 TAC 1
CLD RVS FAIL RTST FIRED TAC 2
DES SEC FCTN SBD INTCH TAC 3
DET SEL FIRE SAFE INTRG TRACK
ENA SIM FLAG SEPN INVLD TRANS
EOT T/O GOOD SGLS LATCH UPPER
ERR TIR HALT SLEW LOOP1 VALID
FAR VAR HIGH STAT LOOP2 XMTHI
FRzZ XFD ILEG STOP LOWER XMTLO

EVENT STATE | NDI CATORS

Data Data Data Data Data Data
Range Range Range  Range Range Range
Low High Low High Low High

0 1 SEL FAIL NOPEN OPEN

0 +1 VAR FIX SELA SELB

0 100 WET DRY SELB SELA

1 0 YES NO SELX SELY

1 2 BACK FWD SELY SELX

2 1 BLUE HAXE TAPEA TAPEB

A B BUSY NORM TAPEB TAPEA
B A CLSD OFF
+1 0 COMM RDR
CL OoP DPLY ATT
GO NO-GO ENBL OFF
IN ouT FAIL GOOD
NO YES FAIL SEL
ON OFF FULL EMPTY
oP CL FULL NORM
100 0 GOOD FAIL
ARM  SAFE HAXE BLUE
ATT  DPLY NCOH COH
CMD PNL NORM LOW
COH NCOH NORM BUSY
DES SEL NORM FULL
DRY WET NORM  OPEN
ENA INH NORM EMPTY
FIX VAR NORM  FAULT
FWD BACK OPEN OFF
INH ENA OPEN NORM
LOW NORM OPEN CLOSE
LOW OFF OPEN NOPEN
OFF ON OSC1 0OCs2
OFF LOW 0SC2 OscC1
OFF CLSD PRGM  FIXED
OFF ENBL SAFE ARM
OFF HIGH STBY RUN
OFF OPEN TEST OFF
OFF TEST CLOSE OPEN
ouT IN EMPTY FULL
PNL CMD EMPTY NORM
RDR COMM FAULT NORM
RUN  STBY FIXED PRGM
SEL DES NCLSD CLSO
NO-GO GO



H AdY ppue3s

"ON HDNVHD

‘T

T0/80/€0

Tabl e E-1.- EVENT STATUS | NDI CATORS ( Concl uded)

Notes:

1.

The preferred event status indicator pair is “OFF-ON.” If this indicator pair is not appropriate per the measurement/stimulus title or current
design, one of the above may be used as a pair or with a “blank” indicator in the opposite data range LOW or HIGH. A “blank” indicates the
absence of the required status indication.

If no indicator pair listed is appropriate, then any descriptive abbreviation of four characters or less preceded by an asterisk may be used. In
addition, if DATA TYPE is not BD. then the value in the field must be numeric and of one of the following types:

a. Signed right justified floating decimal

b. Signed right justified

c. Scientific with no decimal point or fractional part of the mantissa. Must be 1 digit exp.

d. Hexadecimal (to allow valid values for analog commands and indexed command keyboard MSIDs)

THIS FIELD IS BLANK FOR PARENT MSIDs.



APPENDI X F
CROSS REFERENCE TABLES

ANNEX 4 TABLE TO CARD | MAGE FORVAT CROSS REFERENCE
CARD | MAGCE FORVAT TO ANNEX 4 TABLE CROSS REFERENCE
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1.0 GENERAL

Thi s appendi x provi des several cross reference tables to aid in
t he devel opnent of annex 4 data submttal.

2.0 COVWAND AND DATA ANNEX TABLES

The followng list identifies each table:

a.

Tabl e 1.- Basic Hardware Measurenment Data (BD. PMEAS) and
Basi ¢ Flight Software Measurenents and Conmands (BD. PFSW

Tabl e 2. - Hardware Measurenent Channelization Data (CH PMEAS)
and Flight Software Channelization Data (CH PFSW

Tabl e 3.- Measurenent Calibration Data (CA PMEAS)

Table 4.- Downlist Format Requirenments Hardware Measurenents
(DL. PMEAS) and Downlist Format Requirenments Flight Software
Par anet ers (DL. PFSW

Table 5.- Telenmetry Decomrut ati on Data (TL. PMEAS)

Table 6.- Telenetry Decomrutati on Data Format 9999

Table 7.- PDI Format Data (TF.PMSI D), Telenetry |Independent
Format Data (TF.PMSID), and Payl oad Reconstructed Format Data
( TF. PMBI D)

Table 8.- Fault Detection & Annunciation (Critical) Hardware
Paraneters (FD. PMEAS) and Fault Detection & Annunci ation
(Critical) Flight Software Paraneters (FD. PFSW

Table 9.- Fault Detection & Annunciation (Al ert) Hardware
Paraneters (FD. PMEAS) and Fault Detection & Annunci ation
(Alert) Flight Software Paraneters (FD. PFSW

Tabl e 10.- Fault Detection & Annunciation (Precondition

St eering) Hardware Paraneters (FD. PMEAS) and Fault Detection
& Annunci ation (Precondition Steering) Flight Software

Par anet ers ( FD. PFSW

Tabl e 11.- Basic Command Data (BD. PCVD)

Tabl e 12.- Onboard GPC Di screte Data

Tabl e 13.- Onboard Stored Serial Comrmands (CD. PCVD)
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n. Table 14.- Uplink Real -Time Commands

0. Table 15.- Uplink Load Commands (CD. PCVD)

Table 16.- Miltiple Real-Time Conmands (CD. PCVD)

Table 17.- Anal og Onboard Comrand Cal i brati on Data (CA. PFSW

O T

=

Tabl e 18.- Standard Serial Interface Description Data
( SC. PVSI D)

s. Table 19.- Payload Signal Processor Integration Data
( PS. PMBI D)

2.1 Tabl e Headers

The follow ng header information is in common use with all the
t abl es.

Col um El enent Description

PAYLOAD NANME A uni que al phanuneric abbreviation for the
payl oad. Can be repeated for separate
flights. Mist be unique on a single
flight. Left justified.

EXAMPLE: PAM Al, TDRSS- A, etc.

M SSI ON M ssion nunber is added by the annex table
generati on system

PAGE Paging - The first two nunbers correspond
with the table nunber while the |ast three
nunbers refl ect the continuous page
nunbering system

DATE The date the table was produced.

Not es: 1. The blank tables show a reference to the card type and
col um nunbers so that the el enent description can be
| ocated on that card(s) image in appendix B

2. A (-) synmbol shown under the colum header denotes that
the element listed is found on the STAR screen(s) shown in
the table title.

3. A (#) synbol shown under the col utmm header denotes that

the element listed is found on a STAR screen other than
the ones listed in the table title.
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3.0 ANNEX 4 DATA TABLE TO CARD | MACE FORVAT CROSS REFERENCE
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H A3d vpueis

G -4

‘T 'ON ZONVHO

TO /80 /€0

‘'TO @|gel xauuy -°T-4 9.nb 14

PAYLOAD NAME ==>

SPACE TRANSPORTATION AUTOMATED RECONFIGURATION SYSTEM
ORBITER COMMAND & DATA ANNEX

DATE ==> MM/DD/YY TABLE 01 -- BASIC HARDWARE MEASUREMENT DATA(BD.PMEAS)
MISSION ==> STS-XXXX
TABLE 01 -- BASIC FLIGHT SOFTWARE
MEASUREMENTS & COMMANDS(BD.PFSW)
MSID
(OCCURRENCE) NOMENCLATURE
CC/TI 1-10 CCITI 21-54
CMD/ DATA REQ DATA DATA CONTIG P C TLM
FLT DATA RANGE FETCH RANGE RANGE PARENT WIRE ASSOC SID PL PARM C p CRT & GPC CONCR DATA LNK
SOURCE PHASE TYPE UNIT RATE LOwW HIGH MSID MSID MSID NO USERID CNST INIT VAL IND S M APP W /O FLAG LENGTH ID
—_— % — # # # # #
CcD CcDb cc CcD CcD CE 31-40 | CE51-60 | CE41-50 | CD 11-20
11-18 58- 13-20 19-23 24-28
60
T T T Tl T T T TK 21-30 TK 31-40 | TK 51-60 TK 41-50 TK 11-20 TI55-70 T TIT|TI| TI|TI T TI T
71- 23-30 15- 13-20 20- 31-35 36-40 43- 4211 |14 13| 76 70 11-12 11
74 17 22 44 7
1

SELECTION CRITERIA PMEAS:
PFSW:

TJ SOURCE=PLM, PLB4, ORB, PDI, SSC, OR EXC.
COMMANDS WITH COMMAND TYPE = AC, CI, CN, OR GP

CARD REFERENCE

AND MEASUREMENTS THAT HAVE TJ SOURCE = SM, OR GNC.

f0Lppt



SPACE TRANSPORTATION AUTOMATED RECONFIGURATION SYSTEM
PAYLOAD NAME ~ ==>
DATE —=> MM/DD/YY ORBITER COMMAND & DATA ANNEX
TABLE 02 - HARDWARE MEASUREMENT CHANNELIZATION DATA(CH.PMEAS)
MISSION ==> STS-XXXX

TABLE 02 — FLIGHT SOFTWARE CHANNELIZATION DATA(CH.PFSW)

BTU BTU BTU BTU BTU BTU

REQ BTU CMD/ BTU INV
MSID BTU CARD CARD CHAN WD STRT NO

FETCH MIA DATA NO MEAS

+0OT

(OCCURRENCE) NAME TYPE LoC NO NO BIT BITS RATE ADD TYPE WDS IND NOMENCLATURE
it #Hit HH## #Hit #
CcC CD CD CD CD CD CD CD CD CD CD cC
1-10 39- 43- 48- 50- 56- 52- 54- 46- 58- 75- 21-54
42 45 49 51 57 53 55 47 60 76
TI TJ TJ TJ TJ TJ TJ TJ TJ TJ TJ TJ TJ TJ Tl
51- 55- 60- 62- 68- 64- 66- | 42 20- 58- 15- 75- 41 21-54
1-10 54 57 61 63 69 65 67 22 59 17 76

CARD REFERENCE

f02.doc

Figure F-2.- Annex table 02.
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H A3d vpueis

L -4

‘T 'ON ZONVHO

TO /80 /€0

-'€-4 8.Inb 14

‘€0 9 |qel Xauuy

PAYLOAD NAME

==>

SPACE TRANSPORTATION AUTOMATED RECONFIGURATION SYSTEM
ORBITER COMMAND & DATA ANNEX

DATE ==> MM/DD/YY TABLE 03 -- MEASUREMENT CALIBRATION DATA(CA.PMEAS)
MISSION ==> STS-XXXX
LOW HIGH DATA DATA DATA
MSID IND  IND RANGE RANGE RANGE DATA CURVE  CRT
(OCCURRENCE) VAR VAR COEFF Ag COEFF A, COEFF A, COEFF Ag COEFF A, COEFF Ag UNIT Low HIGH  TYPE DEGREE App
—— — it # #
il TR TR TR TR TR TS TS TS T TJ TJ TJ TR TJ
15
1-10 16-21 | 22-27 28-41 42-55 56-69 16-19 30-43 44-57 13-20 31-35 36-40 - 14 14
17

CARD REFERENCE




SPACE TRANSPORTATION AUTOMATED RECONFIGURATION SYSTEM
PAYLOAD NAME ~ ==>
DATE e MMIDDIYY ORBITER COMMAND & DATA ANNEX
= TABLE 04 — DOWNLIST FORMAT REQUIREMENTS
MISSION ==> STS-XXXX HARDWARE MEASUREMENTS(DL.PMEAS)

TABLE 04 — DOWNLIST FORMAT REQUIREMENTS
FLIGHT SOFTWARE PARAMETERS(DL.PFSW)

TLM REQ INV BTU
MSID FMT RSP  LBR DATA MEAS STRT DATA PARENT
(OCCURRENCE) ID RATE IND TYPE IND BIT LENGTH MSID NOMENCLATURE
b - iz # ## ##
* * * *
T TT TT TT T TJ TJ T TK T
11 16 15 64 21-54
1-10 - - 57 - 41 - 11-12 21-30
14 19 17 65

CARD REFERENCE

* Only once per MSID

f04.doc

Figure F-4.- Annex table 04.
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H A3d vpueis

6 -4

‘T 'ON ZONVHO

TO /80 /€0

‘"GO 9 |gel xauuy -°G-4 9.nb 14

PAYLOAD NAME ==>
DATE ==> MM/DD/YY
MISSION ==> STS-XXXX

SPACE TRANSPORTATION AUTOMATED RECONFIGURATION SYSTEM
ORBITER COMMAND & DATA ANNEX
TABLE 05 -- TELEMETRY DECOMMUTATION DATA(TL.PMEAS)

TLM  TLM TLM INV  SL TLM TLM TLM TLM TLM TLM  FMT TLM CONTIG

MSID LINK DATA STRT MEAS BUF FMT ACT REQ FRST FIRST FRST STRT FORMAT PARM  pareNT  DATA
(OCCURRENCE) ID  LNG BIT IND ADD ID RATE RATE FRM SBFRM WD BIT IND IND MSID TYPE NOMENCLATURE
—_ _—— — — — — W gy
* * * * * *% *%k *% * * * *
il TJ T LN I e e e e T e I e e i B T TJ TK TJ Tl
18 24 |11 | 20| 16 | 28 31 | 24 | 50 15
1-10 11 |12 - |4 - - - - - - - - 15 43-44 21-30 - 21-54
19 27 |14 | 23| 19 | 30 33 | 27 | 60 17

* Will only print one time per MSID.
** Special logic required for format Id = EXCN or SSCN.

CARD REFERENCE

f05.ppt



H A3d vpueis

-'9-4 8.nb 14

SPACE TRANSPORTATION AUTOMATED RECONFIGURATION SYSTEM
ORBITER COMMAND & DATA ANNEX
TABLE 06 -- TELEMETRY DECOMMUTATION DATA FORMAT 9999

PAYLOAD NAME
DATE

0T 4

‘T 'ON ZONVHO

TO /80 /€0

‘90 @ |gel Xauuy

MISSION ==> STS-XXXX
LM TLM TLM NV sL TLM TLM LM TLM TLM  FMT CONTIG
MSID LINK DATA STRT MEAS BUF FMT ACT REQ FRST FIRST FRST STRTFORMAT PARM  PARENT DATA
(OCCURRENCE) D LNG BIT IND ADD ID RATE RATE FRM SBFRM WD BIT  TYPE IND MSID TYPE NOMENCLATURE
W H# OHH ## # HiH B B pae HHH HitHH  HH # #it HHHHHHHHH HHH
T LIS I VI A N el e LU o O A I ™ TK ™ T
18 24 | 11 | 20 |16 | 28 31 | 24 59 15
1-10 1 f1112) - f4a | - - - - - - - - 15 43-44 21-30 - 21-54
19 27 | 14 | 23 | 19 30 33 27 60 17

* Special logic required for format Id = EXCN or SSCN.

CARD REFERENCE

106.ppt



PAYLOAD NAME  ==> SPACE TRANSPORTATION AUTOMATED RECONFIGURATION SYSTEM
ORBITER COMMAND & DATA ANNEX

DATE ==> MM/DD/YY
MISSION —=> STS-XXXX TABLE 07 — PDI FORMAT DATA(TF.PMSID)
ELEMENT CARD REFERENCE
TA TB TC
TLM FORMAT ID 2-5 2-5 * COMPUTED BY SM/PAYLOAD INTEGRATION
TLM FMT MODE 7 PROCESSOR
FLT PHASE 11-18
NO. PDI PORTS *
FRM/MAJ FRAME ** 52-54 **  THIS VALUE IS ROUNDED TO THE NEAREST HIGHER
BIT RATE 65-76 INTEGER VALUE FOR MODE 4.
WDS/FRM OR DBLK 48-51
DATA CYL PERIOD 60-64
BIT RATE TOL 38-41
MAJ FRM PERIOD 55-59
BITSIWORD ~ -----mommmmeeeee- 46-47
TLM DATA CODE 42-45
SYNC LENGTH 7
SYNC TYPE 8
SYNC HEX VALUE 9-16
SYNC F/L INDICATE = ---------mm | mmmmmmeee 17
SYNC START WORD 18-21
MAJ F/L INDICATE 22
MAJ FR SYNC VAL 23-24
MAJ SYNC WORD 25-28
MFC INIT VALUE =~ —--memmeees | oo 30-32
MFC U/D INDICATE 29
MFC START WORD 33-36
SUBCOM DEPTH 71-73
SFC START WORD 40-43
SFC INITIAL VALUE = ----=mmmmmmen | ommmemeeee 38-39
SFC U/D INDICATE 37
AVAL SAMP RATE 1 46-48
AVAL SAMP RATE 2 49-51
AVAL SAMP RATE 3 52-54
AVAL SAMP RATE 4 -----mmmmmmem | mommmeeeees 55-57
AVAL SAMP RATE 5 58-60
AVAL SAMP RATE 6 61-63
AVAL SAMP RATE 7 64-66
PDI PORT 1 10
PDI PORT 2 44
PDI PORT 3 45
TLM FORMAT IND 6
REQD WINDOW SIZE 30-32
TLM BANDWIDTH * 33-37
TOG BUFFER SIZE 9-12
P/L DNLK FRM SIZE 13-18
DECOM DATA *** XXXXIYYYY 21-24, | ** 2 FIELDS: START WORD NUMBER (21-24) AND NUMBER OF
25-28 CONSECUTIVE WORDS (25-28); in the format XXXX/YYYY.

f07.doc

Figure F-7.- Annex table 07.
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PAYLOAD NAME =~ ==> SPACE TRANSPORTATION AUTOMATED RECONFIGURATION SYSTEM
==> MM/DD/YY ORBITER COMMAND & DATA ANNEX

DATE
MISSION —=> STS-XXXX TABLE 08 -- FAULT DETECTION & ANNUNCIATION(CRITICAL)
HARDWARE PARAMETERS(FD.PMEAS)
TABLE 08 — FAULT DETECTION & ANNUNCIATION(CRITICAL)
FLIGHT SOFTWARE PARAMETERS(FD.PFSW)
<====== CAUTION & WARNING(CRITICAL) ======> <==== BFS ====>
ALRM FDA FDA MSG MSG NOISE ALRM FDA  FDA FDA
MSID CLS LOW HGH TXT TXT FLTR CLS LOW HGH PROC CONCR
(OCCURRENCE) IND LMT LMT MAJ MIN  CRT IND LMT  LMT RATE FLAG NOMENCLATURE
H#H# #
T TL TL TL TN TN TL TL TL TL T T
14-15 | 22-26 | 31-35 37 14 22 31
1-10 17-30 - 16-17 - - - ** 70 21-54
40 15 26 35

** . DERIVED BY PRINT PROGRAM

CARD REFERENCE

f08.doc

Figure F-8.- Annex table 08.
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H A3d vpueis

€T 4

‘T 'ON ZONVHO

TO /80 /€0

‘60 ©|gel Xauuy -'6-4 9.Inb 14

PAYLOAD NAME

==>

SPACE TRANSPORTATION AUTOMATED RECONFIGURATION SYSTEM
ORBITER COMMAND & DATA ANNEX

DATE ==> MM/DD/YY TABLE 09 -- FAULT DETECTION & ANNUNCIATION(ALERT)
MISSION ==> STS-XXXX HARDWARE PARAMETERS(FD.PMEAS)
TABLE 09 -- FAULT DETECTION & ANNUNCIATION(ALERT)
FLIGHT SOFTWARE PARAMETERS(FD.PFSW)
ALERT
MSG MSG NOISE NBR FDA FDA FDA FDA FDA FDA FDA Cc
MSID ALRM TXT TXT FLTR LMT TIME LOW HGH LOW HGH LOW HGH PROC CONCR &
(OCCURRENCE) CLS MAJ MIN ALR SETS DELAY LMT1 LMT1 LMT2 LMT2 LMT3 LMT3 RATE FLAG W NOMENCLATURE
_——— HitH # #
TI TM/TN TN TN ™ TP ™ ™ ™ ™ ™ ™ TJ TJ TI
37
1-10 11 17-30 - 12-13 ** 12-16 | 18-22 | 27-31 | 36-40 | 45-49 | 54-58 | 63-67 ** 70 13 21-54
40

** . DERIVED BY PRINT PROGRAM

CARD REFERENCE

109.ppt



H A3d vpueis

VT -4

‘T 'ON ZONVHO

TO /80 /€0

PAYLOAD NAME ==>

SPACE TRANSPORTATION AUTOMATED RECONFIGURATION SYSTEM
ORBITER COMMAND & DATA ANNEX

DATE ==> MM/DD/YY TABLE 10 -- FAULT DETECTION & ANNUNCIATION(PRECONDITION STEERING)
MISSION ==> STS-XXXX HARDWARE PARAMETERS(FD.PMEAS)
TABLE 10 -- FAULT DETECTION & ANNUNCIATION(PRECONDITION STEERING)
FLIGHT SOFTWARE PARAMETERS(FD.PFSW)
LMT FDA  FDA
MSID SET OR/ OR/ OR/ LOW  HGH
(OCCURRENCE) No. ( MSIDL..... ST AN ( MsID2..... ST ) AN ( MSID3..... ST ) AN MSID4..... ST ) LMT  LMT NOMENCLATURE
—_ — —_— —_——— = —_— - — —  wHH s
m TP | TP TP TP|TRP|TP ™ TP| TP| TP | TP ™ TP| TP| TP ™ TQ|TQ[ T™ ™ *¥ Tl
Q 32|35 48 51 64 67 32
1-10 21 2231 |- |37l 3852 - |s0] - | s3] 5463 - | e6] - 22-24 | 34| 1821 |2731 21-54
11 33 | 36 49 52 65 68 33

‘0T @|gel xauuy - 0T -4 @.nb 14

* FDA low limit corresponding to limit set no.
** FDA high limit corresponding to limit set no.

CARD REFERENCE

£10.ppt



H A3d vpueis

ST 4

‘T 'ON ZONVHO

TO /80 /€0

‘'TT 9@|gel xauuy -°TT-4 @.nb 14

PAYLOAD NAME

ORBITER COMMAND & DATA ANNEX

SPACE TRANSPORTATION AUTOMATED RECONFIGURATION SYSTEM

DATE TABLE 11 -- BASIC COMMAND DATA(BD.PCMD)
MISSION ==> STS-XXXX
MSID
(OCCURRENCE) NOMENCLATURE
CC 1-10 CC 21-54 .
DATA DATA DATA P O sSsl/ CMD
FLT ~ CMD RpANGE RANGE RANGE PARENT WIRE ASSOC SID PL cC C RF PSP DEST NO KEYBOARD  INDEX
PHASE TYPE (niT Low HIGH MSID MSID MSID NO USERID S C UPLK ID SAFE DEP WDS MSID ID
- - # #Ht # O HHaH #H HEHHEHE B
Ccb cD cc CcD cD CE CE CE CE CE cp| co| cp cb | cp CcL cc CE ** CE **
11-18 58- 13-20 19- 24- 21-30 31-40 51-60 41-50 11-20 62| 63| 61 35- | 64 17- | 11- 12-21 2427
60 23 28 36 20 12

** KEYBOARD MSID: IDENTIFICATION OF THE DISPLAY ITEM NUMBER USED TO INITIATE THIS COMMAND. ALPHANUMERIC. LEFT JUSTIFIED. REFER TO JSC-18206,
VOLUME lIl, SECTION 2.0, ELEMENT ID AA. BLANK FOR NON-INDEXED COMMANDS. PROVIDED BY JSC.

INDEX ID:

CARD REFERENCE

HEXIDECIMAL VALUE (0-FFFF) OF THE DISPLAY ITEM INDEX USED TO INITIATE THIS COMMAND. UP TO 21 INDEX PAIRS MAY BE BLANK FOR
NON-INDEXED COMMANDS. PROVIDED BY JSC.

f11.ppt



PAYLOAD NAME = ==> SPACE TRANSPORTATION AUTOMATED RECONFIGURATION SYSTEM
DATE ==> MM/DD/YY ORBITER COMMAND & DATA ANNEX
MISSION ==> STS-XXXX TABLE 12 — ONBOARD GPC DISCRETE DATA

<=== CD.PCMD ===>

BTU BTU BTU BTU

MSID RST SET CMD BTU CARD CARD CHAN MIA PARENT
(OCCURRENCE) MASK MASK TYPE NAME TYPE LOC NO ADD MSID NOMENCLATURE
HHH H#iH ## #H ##
CcC CR CR CD CD CD CD CD CD CE CcC
23 43 48
1-10 15-18 - 58-60 39-42 - - 50-51 46-47 21-30 21-54
26 45 49

CARD REFERENCE

f12.doc

Figure F-12.- Annex table 12.
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H A3d vpueis

LT

‘T 'ON ZONVHO

TO /80 /€0

-'€T-4 84nb 14

‘€T 9 ]qel Xauuy

PAYLOAD NAME

SPACE TRANSPORTATION AUTOMATED RECONFIGURATION SYSTEM
ORBITER COMMAND & DATA ANNEX

DATE TABLE 13 -- ONBOARD STORED SERIAL COMMANDS(CD.PCMD)
MISSION ==> STS-XXXX
ssl/
MSID NO PSP CMD  WIRE
(OCCURRENCE) WDS ID < COMMAND DATA WORDS 1-64 TYPE  MSID NOMENCLATURE
—_—m M -—- - — —_- —- - — —- — — — —— — —_— — — — #it
cc CC | €D | croz| croz]croyf crozf cLoy| croif crof cLozf cLoa cLoz| cLo2| cLoz| cLoz| cLoz| cLoz|cLo2| cD CE cc
1 | 35 25 | 29 |33 |37 |41 |45 |49 | 53 |57 |25 | 29 |33 |37 |41 |45 |49
1-10 - - - - - - - - - - - - - - - - - - 58-60 31-40 21-54
12 | 36 28 | 32 |36 |40 |44 | 48 |52 |56 |60 | 28 | 32 |36 |40 |44 |48 |52

CARD REFERENCE

CL01(25-28) - CL02(49-52) contain Command Data Words(CDW1-CDW16).
There can be up to 64 CDW'’s, so more than one line may print for an MSID.
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H A3d vpueis

8T 4

‘T 'ON ZONVHO

TO /80 /€0

-'¢T-4 84nb 14

‘vT 9 ]gqel Xauuy

PAYLOAD NAME

==>

SPACE TRANSPORTATION AUTOMATED RECONFIGURATION SYSTEM
ORBITER COMMAND & DATA ANNEX

DATE ==> MM/DD/YY TABLE 14 -- UPLINK REAL-TIME COMMANDS
MISSION ==> STS-XXXX
CD.PCMD CH.PCMD ===
P
BTU BTU BTU BTU BTU P O BTU MDM MDM
MSID DSM DSM RST SET CMD BTU CARD CARD CHAN STRT NO C C MIA ADD ADD
(OCCURRENCE) NO TYPE SAFE DSMTITLE MASK MASK TYPE NAME TYPE LOC NO BIT BITS S C ADD RST SET NOMENCLATURE
—_— e —— e # HH R
CcC CD CD CD CcC CR CR CD CD CD CD CD CD |CD |c|C|CD | CR CR cC
15- 23- 58- 39-42 43- 48- 50- 52- | 54- |D|D|46- 11 19- 21-54
1-10 65-69 70 64 56-76 18 26 60 45 49 51 53 55 6|6 |47 22
213

CARD REFERENCE

f14.ppt



H A3d vpueis

6T 4

‘T 'ON ZONVHO

TO /80 /€0

-'GT -4 84nb 14

'GT @ |gel Xauuy

PAYLOAD NAME

==>

SPACE TRANSPORTATION AUTOMATED RECONFIGURATION SYSTEM
ORBITER COMMAND & DATA ANNEX

DATE ==> MM/DD/YY TABLE 15 -- UPLINK LOAD COMMANDS(CD.PCMD)
MISSION ==> STS-XXXX
P
sslf 0
MSID DSM  DpsM DSM OP MAJ NO pgp C DEST
(OCCURRENCE) NO TYPE SAFE  TITLE C CHw DEP NOMENCLATURE
—_— H o
cc co |co | cp cc cror|cror|cc |ep|eL |cL fer fer] et et ||l [co|cLor| cror cc
1-10 6569 | 70 | 64 56-76 15-16 | 11-14 | 11- | 35- | 25- | 29- | 33- | 37-| 41-| 45-| 49-| 53- [ 63 |21- | 17- 21-54
12 |36 |28 |32 |36 |40 | 44| 48 | 52 | 56 24 |20

CARD REFERENCE

CL(25-28) - CL(53-56) contain Command Data Words(CDW1-CDWS8).
There can be up to 64 CDW'’s, so more than one line may print for an MSID.
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H A3d vpueis

0c 4

‘T 'ON ZONVHO

TO /80 /€0

-'9T -4 84nb 14

‘9T 9 |gel Xxauuy

PAYLOAD NAME

==>

SPACE TRANSPORTATION AUTOMATED RECONFIGURATION SYSTEM

ORBITER COMMAND & DATA ANNEX

DATE > MM/DD/YY TABLE 16 -- MULTIPLE REAL-TIME COMMANDS(CD.PCMD)
MISSION ==> STS-XXXX
P
(e]
MSID DSM DSM DSM DSM DSM DSM DSM DSM DSM DSM DSM DSM cC
(OCCURRENCE) NO TYPE SAFE DSM TITLE NO1 NO2 NO3 NO4 NO5 NO6 NO7 NO8 NO9 NO10 C NOMENCLATURE
—_——
cC CD CD CD CcC CM CM| cM| cM| cMm CM | CM| CM | CM CM | CcD ccC
1-10 65-69 | 70 64 56-76 11- 16- 21- 26- 31- 36- | 41- 46- 51- 56- 63 21-54
14 19 24 29 34 39 44 49 54 59

CARD REFERENCE

16.ppt



PAYLOAD NAME

==>

SPACE TRANSPORTATION AUTOMATED RECONFIGURATION SYSTEM
ORBITER COMMAND & DATA ANNEX

DATE ==> MM/DD/YY TABLE 17 -- ANALOG ONBOARD COMMAND CALIBRATION DATA(CA.PFSW)
MISSION ==> STS-XXXX
DATA DATA
MSID COEFF COEFF RANGE RANGE
(OCCURRENCE) Ao Ar LOW HIGH
HiHHHE HiHHHE
NOMENCLATURE
CcC cv cv CD CD CcC
1-10 13-26 27-40 19-23 24-28 21-54
CARD REFERENCE
f17.doc
Figure F-17.- Annex table 17.
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PAYLOAD NAME

SPACE TRANSPORTATION AUTOMATED RECONFIGURATION SYSTEM
ORBITER COMMAND & DATA ANNEX

==>

DATE ==> MM/DD/YY TABLE 18 -- STANDARD SERIAL INTERFACE DESCRIPTION DATA(SC.PMSID)
MISSION ==> STS-XXXX
IN IN ouT ouT S| S|
Ssli BTU S| MIA INMOD INMOD CHAN CHAN MOD CHAN SSUS CHAN TRAN
ID NAME BUS ADD ADD1 ADD2 ADD1 ADD2 ADD ADD ID TYPE TYPE
## H#Hit#
CB CB CB CB CB CB CB CB CB CB CB CB CB
22 26 28 39 43 41 45 47 49 33
30 - - - - - - - - - - 31-32 36-38
25 27 29 40 44 42 46 48 50 35

stand4 REV H

CARD REFERENCE

f18.doc

Figure F-18.- Annex table 18.
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PAYLOAD NAME ==> SPACE TRANSPORTATION AUTOMATED RECONFIGURATION SYSTEM

_ ORBITER COMMAND & DATA ANNEX
DATE ==> MM/DDIYY TABLE 19 — PAYLOAD SIGNAL PROCESSOR INTEGRATION DATA(PS.PMSID)
MISSION ==> STS-XXXX
PSP PSP PSP PSP PSP PSP PSP PSP PSP PSP PSP
MSG UPLINK CMD CMD CMD UMB TLM TLM  FRM SYNC  FRM SYN PORT
D IND RATE CODE SCID SEL  RATE CODE LNG WD LNG  WORD  MODE

cB cB cB cB cB cB cB cB cB cB cB

*%
1 23 4 5 6 7 8 9-12 13 14-21 51

**

st and4 REV

CODE SPECIFYING WHETHER OR NOT THE MISSION INDEPENDENT CONFIGURATION MESSAGE WILL BE
UPLINKED DURING THE MISSION. THIS FIELD IS LOADED AT CARGO BAY INTEGRATION (CI) ON THE C13 PSP
DATA SCREEN. BLANK FOR NOT UPLINKED, “U” FOR UPLINKED. PROVIDED BY JSC.

IF THE CB CARD IS IN FILE 2, MEANING THE MESSAGE MUST BE UPLINKED, THEN UPLINK INDICATOR WILL BE
SET TO “X".

CARD REFERENCE

19.doc

Figure F-19.- Annex table 19.
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4.0 CARD | MAGE DATA FI ELDS TO ANNEX 4 DATA TABLES CROSS
REFERENCE FOR COVIVANDS

CROSS- REFERENCE | NDEX FOR COVIVANDS

El enent PDS C&D annex tabl es STAR screens
Card Col unms af f ect ed nodi fi ed
Associ ated MsI D CE 51- 60 1,11 BD
Ay coefficient cv 13- 26 17 CA
A; coefficient cv 27-40 17 CA
BTU card | ocation CD 48- 49 2,12,14 CH
BTU card type CD 43- 45 2,12, 14 CH
BTU channel CR (reference BTU set/reset add.) CD
addr ess
BTU channel CD 50-51 2,12, 14 CH
numrber
BTU M A addr ess CB 28-29 2,12, 14, 18 SC
CD 46- 47 2,12, 14, 18 SC
BTU nodul e CR (reference BTU set/reset add.) CD
addr ess
BTU nane CB 22-25 2,18 CH, sC
CD 39-42 2,12, 14 CH, SC
BTU nunber CR (reference BTU set/reset add.) CD
BTU nunber of CD 54-55 2,14 CH
bits
BTU nunber of CD 75-76 2 CD
wor ds
BTU reset CR 11-14 14 CD
addr ess?
BTU reset nask CR 15-18 12,14 CD
BTU set address? CR 19- 22 14 CcD
BTU set nmsk CR 23-26 12,14 CD
BTU SSI bus CB 26-27 18 SC
number !
BTU start bit CD 52-53 14 CH
number
BTU wor d nunber CD 56- 57 2 CH
Command dat a CL 25- 60 13,15 CD
words 1-9
Conmand header CL 21-24 15 BD, CD
wor d?
Conmand type CD 58- 60 1,2,11,12,13,14 CD
Dat a range high CD 24-28 1,11, 17 BD
Dat a range | ow CD 19-23 1,11,17 BD
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El ement PDS C&D annex tabl es STAR screens
Card Col ums af fect ed nodi fi ed
Data range units CcC 13- 20 1,11 BD
Desti nati on? CL 61- 65 BD, CD
Desti nati on CL 17- 20 11, 15 CD
dependent ?
DSM nunber/ Group 1D CD 65- 69 14, 15, 16 CD
DSM titl e/ G oup Nane CC 56- 76 14, 15, 16 CD
DSM type CD 70 14, 15, 16 CD
FI i ght phases - CD 11-18 1,11 BD
command
GPC i nput, CC 55 1 CD
out put, conput e?
| ndex | D* CF 24-27 11 DI
Keyboard MsSI D* CF 12-21 11 DI
Maj or function? CL 11-14 15 CcD
MSI D (occurrence) CcC 1-10 1,2,12, 13, 14, 15, Al'l except PV,
16, 17 PS, TF, SC
CD 1-10
CE 1-10
CF 1-10*
CL 1-10
CM 1-10
No. of words CC 11-12 11, 13, 15 CD
Nonmencl at ur e, CF 29-34 DF, DI
CRT*
OP code CL 15- 16 15 CD
Parent NSID CE 21-30 11, 12 BD
Payl oad user ID CE 11-20 1,11 BD
PSP conmmand dat a CB 4 19 PS
code
PSP conmmand dat a CB 2-3 19 PS
rate
PSP conmand sub- CB 5 19 PS

carrier idle
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El ement PDS C&D annex tabl es STAR screens

Card Col umms affected nodi fi ed
PSP conmmand CB 6 19 PS
unbi | i cal
sel ection
PSP confi gur a- CB 1 19 PS
tion message ID
PSP port node CB 51 19 PS
PSP tel enetry CB 8 19 PS
data code
PSP tel enetry CB 9-12 19 PS
frame | ength
PSP tel enetry CB 14-21 19 PS
franme sync word
PSP tel enetry CB 7 19 PS
rate
PSP tel enetry CB 13 19 PS
sync word | ength**
RF upl i nk? CcD 61 11 CcD
RTC No. 1-10 ™M 11-59 16 CD
Safing flag CD 64 11, 14, 15, 16 CD
SI D nunber CE 41-50 1,11 BD
SSI channel type? CB 31-32 18 sC
SSl ID CB 30 18 SC
SSI i nput channel CB 41-42 18 SC
address 1
SSI i nput channel CB 45- 46 18 SC
address 2
SS| i nput nodul e CB 39-40 18 SC
address 1
SS| i nput nodul e CB 43- 44 18 SC
address 2
SSI out put channel CB 49-50 18 SC
addr ess
SS| out put nodul e CB 47- 48 18 SC
addr ess
SSI /PSP configuration CD 35- 36 11, 13,15 BD, CD, CH, SC
message | D
SSI transaction type? CB 36- 38 18 sC
SSUS I D CB 33-35 18 SC
Systenms nomencl ature CC 21-54 1,2,11,12, 13, 14, BD
15, 16, 17
Wre MSID CE 31-40 1,11, 13 BD

*Provided by JSC
**Derived by JSC PDT generator on output

'Derived by JSC PDT generator for codes 10 and 11
’Derived by JSC PDT generator program
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4.1 Card Image Data Fields to Annex 4 Data Tabl es
Ref erence for Telenetry

CROSS- REFERENCE | NDEX FOR TELEMETRY

Cross

El enent PDS C&D annex tabl es STAR screens
Card Col umms af f ect ed nodi fi ed

Associ ated MsI D TK 51- 60 1 BD

Avai | abl e sanmpl e B 46- 66 7 TF
rates 1-7

Ay coefficient TR 28-41 3 CA

A; coefficient TR 42-55 3 CA

A, coefficient TR 56- 69 3 CA

Az coefficient TS 16- 29 3 CA

A, coefficient TS 30-43 3 CA

As coefficient TS 44-57 3 CA

Bit rate TA 65-76 7 TF

Bit rate TA 38-41 7 TF
tol erance

Bits per word TA 46- 47 7 TF

BTU card | ocation TJ 60-61 2 CH

BTU card type TJ 55-57 2 CH

BTU channel TJ 62-63 2 CH
number

BTU M A addr ess TJ 58- 59 2 SC

BTU nane TJ 51-54 2 BD, CH

BTU nunber of TJ 66- 67 2,4 CH
bits

BTU nunber of TJ 75-76 2 SC
wor ds

BTU start bit TJ 64- 65 2,4 CH
number

BTU word nunber TJ 68- 69 2 CH

Cal i bration degree? TR 14 3 N A

Cal |l ow inde- TR 16-21 3 CA
pendent var

Cal high inde- TR 22-27 3 CA
pendent var

Caution and TJ 13 1,9 BD, FD
war ni ng

Cauti on and TL 13- 35 8 FD

warning |imts?
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El ement PDS C&D annex tabl es STAR screens

Card Col unms affected nodi fi ed
Concur fl ag? TJ 70 1,8,9 Derived by
JSC PDTG
Conti guous par a- TJ 43- 44 1,5,6 BD- PMEAS
nmeter indicator
CRT applicability TJ 14 1,3 BD
Data cycle TA 60- 64 7 TF
peri od
Dat a range hi gh TJ 36-40 1,3 BD
Data range | ow TJ 31-35 1,3 BD
Dat a range unit TI 13-20 1,3 BD
Data type TJ 15-17 1,2,3,4,5,6 BD
Faul t sumary TN 17- 30 8,9 FD

page nessage
text - Major
Faul t summary TN 37-40 8,9 FD
page nessage
text - M nor

First PDI port TA 10 7 TF
assi gnment

Fl i ght phases -

Measur ement TJ 23-30 1 BD
Tel enetry TA 11-18 7 TF
For mat node TA 7 7 TF
Format start bit TT 59- 60 5,6 TL
Fr anes/ maj or TA 52-54 7 TF

frame or data
bl ocks/ second

GPC i nput, TI 76 1 BD
out put, conput e?

I nvert ed neasure- TJ 41 2,4,5,6 TL
ment i ndi cator

Limt sense tine TP 12-16 9 FD
del ay
Maj or frane TA 55-59 7 TF
peri od
Maj or frame sync B 22 7 TF

F/L indicator
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El ement PDS C&D annex tabl es STAR screens

Card Col unms af f ect ed nodi fi ed
Maj or frame sync B 23-24 7 TF
hex val ue
Maj or frame sync B 25-28 7 TF
word nunber
Measurenent 1 of TP 21- 36 10 FD, F1
precondition exp
Measurenent 2 of TP 37-52 10 FD, F1
precondition exp
Measur enent 3 of TP 53-68 10 FD, F1
precondition exp
Measur ement 4 of TQ 21- 36 10 FD, F1
precondition exp
M nor frane TB 30- 32 7 TF
counter initial
val ue
M nor frane TB 29 7 TF
count er up/down
i ndi cat or
M nor frane B 33-36 7 TF
counter word
number
MSI D TI 1-10 1,2,3,4,5,6,8,9,10 (Al except PV,

PS, TF, SC)

TJ 1-10

TK 1-10

TL 1-10

™ 1-10

TN 1-10

TP 1-10

TQ 1-10

TR 1-10

TS 1-10

TT 1-10
Nunber of conse- TC 25-28(1st) 7 TF
cutive words
No. of neasure- TP 69 N A N A
ments in pre-
condi tion

expr essi on?
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El enent PDS C&D annex tabl es STAR screens
Card Col unms af f ect ed nodi fi ed

Parent MSI D TK 21-30 1,4,5,6 BD

Payl oad downl i nk TC 13-18 7 TF

frame size

Payl oad nanage- TI 71 1 N A

ment use?

Payl oad user ID TK 11-20 1 BD
Required fetch TJ 20-22 1,2 BD, TL
rate

Requi red wi ndow TA 30- 32 7 TF

si ze
Second PDI port B 44 7 TF

assi gnment
SI D nunber TK 41-50 1 BD- PFSW
SM al arm cl ass TL 14- 15 8 FD

i ndi cat or
SM al arm cl ass - ™ 11 9 FD

Al ert
SM al arm cl ass TL 13 Derived by
critical? JSC PDTG
SMalert limt ™ 18- 67 9 FD

sets 1 thru 3
SM cauti on and TL 31-35 8 FD

war ni ng hi gh

limt - Critical
SM cauti on and TL 22-26 8 FD

war ni ng | ow

limt - Critical
SM const ant TI 55-70 1 BD- PFSW
initial value
SMIlinmt set TP 11 10 N A
nunber TQ 11 N A
SMIlinmt set ™ 27-31 10 FD

No. 1 high val ue
SMIlinmt set ™ 18- 22 10 FD

No. 1 | ow val ue

or undesired

state
SMIlinmt set ™ 45- 49 10 FD

No. 2 high val ue
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El enent PDS C&D annex tabl es STAR screens
Card Col unms af f ect ed nodi fi ed
SMIlinmt set ™ 36- 40 10 FD
No. 2 | ow val ue
or undesired
state
SMIlinmt set ™ 63-67 10 FD
No. 3 high val ue
SMIlinmt set ™ 54-58 10 FD
No. 3 | ow val ue
or undesired
state
SM nessage al arm TN 11 FD
cl ass
SM noi se filter ™ 12-13 9 FD
value - Alert
SM noi se filter TL 16- 17 8 FD
value - Critical
Sour ce TJ 71-74 1 BD
SSI ID1 TI 72-73 SC
SSI ID 2 TI 74-75 SC
Start word numnber TC 21-24(1st) 7 TF
Subcom dept h B 71-73 7 TF
Subframe counter TB 38- 39 7 TF
initial value
Subframe counter TB 37 7 TF
up/ down i ndi cat or
Subframe counter B 40- 43 7 TF
word nunber
Sync F/L indicator B 17 7 TF
Sync hex val ue B 09- 16 7 TF
Sync | engt h? B 7 7 N A
Sync start word B 18-21 7 TF
Sync type? B 8 7 TF
Systemnms nonencl ature  TI 21-54 1,2,4,5,6,8,9,10 BD
Tel emetry band- TA 33-37 7 TF
wi dt h
Third PDl port B 45 7 TF
assi gnment
TLM actual response TT 20- 23 5,6 TL
rate
TLM dat a code TA 42-45 7 TF
TLM data | ength TI 11-12 1,5,6 TL, CH
TLM first frame TT 28- 30 5,6 TL
TLM first sub- TT 31-33 5,6 TL

frame
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El ement PDS C&D annex tabl es STAR screens

Card Col ums af fect ed nodi fi ed
TLM first word TT 24-27 5,6 TL
TLM format |ID TA 02-05 7 TF
TB 02-05 TF
TC 02-05 TF
TT 11-14 4,56 DL
TLM f or mat TA 6 7 TF
i ndi cat or? B 6
TC 6
TT 15 5,6 TL
TLMIlink ID TJ 11 1,5,6 BD, TL
TLMlow bit rate TT 57 4 DL
i ndi cat or
TLM required TT 16-19 4,56 TL
response rate
TLM start bit TJ 18-19 5,6 TL
Toggl e buffer TC 09-12 7 TF
size
Wre MSID TK 31-40 1 BD
Wrd per franme TA 48-51 7 TF

or data bl ock

’Derived by JSC PDT generator program
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APPENDI X G
ACRONYMS AND DEFI NI TI ONS
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ACRONYMS

ACT Act ual

ADDR Addr ess

Al D Anal og I nput Differenti al
ACD Anal og Qutput Differential
ASCl | Anerican Standard Code for Information Interchange
ASR Avai | abl e Sanpl e Rate

BCD Bi nary Coded Deci nal

Bl PL Bi - Phase- Level

Bl PM Bi - Phase- Mar k

Bl PS Bi - Phase- Space

BPS Bits Per Second

BTU Bus Term nal Unit

C&D Conmand and Dat a

C&W Cauti on and War ni ng

CAL Cali bration

CDW Conmmand Data Wrd

CHAN Channel

CHW Command Header Word

CR Cargo Integration Review
CK Check

CVD Conmmand

COL Col um

CONG Configuration

CR Change Request

CRD Card

CRT Cat hode- Ray Tube

DCM Deconmmut at or Control Menory
DEST Destination

DFL Decom For mat Load

D H Di screte I nput Hi gh

DL Di screte Input Low

D P Data Integration Plan

Dl SP Di spl ay

DL Downl i st

DLR Del ta Loader

DNs D screpancy Noti ces

DOH Di screte Qutput High

DCL Di screte Qutput Low

DSM Digital Select Matrix

EBCDI C Ext ended Bi nary Coded Deci mal | nformation Code
ECRs Engi neeri ng Change Requests
EU Engi neering Unit

EXC Spacel ab Experi nment Conputer
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F/ L First/ Last

FDA Fault Detection and Annunci ation
FLT Fl i ght

FMI For mat

FRM Franme

FUNC Functi on

G\N&C GQui dance, Navi gation, and Control
GPC Gener al Purpose Conputer

GSE G ound Support Equi pnent

HDR Hi gh Data Rate

HEX Hexadeci nmal

HGH Hi gh

/0O | nput / Qut put

| CD I nterface Control Docunent

I D I dentification

| DL | ndependent Data Link

| H SR | nt egr at ed Har dwar e/ Sof t war e Revi ew
| ND | ndependent

| NDEP | ndependent

JSC Lyndon B. Johnson Space Center
kbps kil obits per second

KSC John F. Kennedy Space Center

LDR Low Data Rate

LNTH Length

LPS Launch Processing System

LSB Least Significant Bit

VAJ Maj or

MAX Maxi mum

MCcC M ssion Control Center

MCDS Mul ti-Function CRT D splay System
VDM Mul ti pl exer/ Denul ti pl exer

M-C M nor Frane Counter

M A Mul ti pl exer Interface Adapter

M N M nor

MWL Mast er Measurenent Li st

MCD Modul e

VRB M ssi on Reconfiguration Base
VRTC Mul tiple Real Tinme Command

VBB Most Significant Bit

VBFC George C. Marshall Space Flight Center
MG Message

VSl D Measurenent/ Stinmulus Identification

stand4 REV H G 3 CHANGE NO. 1, 03/08/01



stand4 REV H

Not Applicable
Nat i onal
Nunber

Nunber s
Non- Return to Zero- Level
Non- Return to Zero- Mark

Non- Return to Zero- Space

Nat i onal Space Transportation System
Oper ati onal Downl i nk
Operational Flight Instrunentation

O bital Flight Test

Oper ational Instrunentation

Oper ati ons and Mai ntenance Docunents
Onboar d

Oper ati on

Oper ati ons

Obiter

Payl oad

Payl oad Assi st Mdul e

Primary Avionics Software System
Per sonal Conput er

Process Control Characters
Process Control Indicators
Pul se Code Modul ation

Pul se Code Modul ation Master
Payl oad Configuration Nanme
Payl oad Data Interl eaver
Payl oad Data Set

Payl oad Data Tape

Payl oad Data Tape Generat or
Payl oad Flight Software

Payl oad | nt errogat or

Payl oad I nformation Library System
Payl oad I ntegration Plan
Payl oad

Payl oad Managenent

Payl oad Reconstructed

Payl oad Managenent

PCM Mast er Unit

Payl oad Operations Control
Payl oad Si gnal Processor

Pul sed Di screte Qutput High
Pul sed Di screte Qutput Low

Uni t

Cent er

Random Access Menory
Requi r ed

Revi si on

Radi o Frequency
Range

Real Ti ne Cormmand

G4 CHANGE NO. 1, 03/08/01
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SCA Sequence Control Assenbly

SE Support Equi prent
sec second
SEL Sel ection
SFC Subf rame Count er
SID Spacel ab Software Identification
SIO Serial | nput/Qutput
SL Spacel ab
SM Syst ens Managenent
SSC Spacel ab Subsyst em Conput er
SSI Standard Serial | nput/Qutput
SSP Space Shuttle Program
SSUS Spi nning Solid Upper Stage
ST Start
STAR Space Transportation Automated Reconfiguration
SW Sof t war e
TFL Tel enetry Format Load
TLM Tel enetry
TMVB Tel enetry Buffer
TOL Tol er ance
uvB Unbi | 1 cal
VoL Vol une
VU Vehicle Uility
Wi Word
WDS Wor ds
W ND W ndow
DEFI NI TI ONS

Left Justified. The left nost character of this field nmust be
filled if the field is valued. Trailing blanks are required for

val ues not entirely filling the field.
Leadi ng Zeroes. All characters in this field nust be filled. If
t he val ue does not entirely fill the field, the value should be

right justified and zeroes added on the left.
Ri ght Justified. The right nost character of this field nust be

filled if the field is valued. Leading blanks are required for
val ues not entirely filling the field.
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