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PREFACE

This release of the PASS User’s Guide has been prepared to assist users of the Primary Avionics Software
System (PASS).

The organization and inclusion of material in this guide was arrived at by drawing upon experiences and

- technical expertise of the IBM personnel in the Avionics Software Engineering, Development, and
Verification Departments and the Test & Operations personnel in the SAIL, SMS, and at KSC. Thus, it
is an attempt to produce a handbook which is constrained in volume, yet provides easy reference to a

desired subject.

The preparers of this document solicit your comments and critiques. Please forward any suggestions, etc.,
to the PASS User’s Guide Coordinator, Carla J. Yager, IBM Test and Operations, MC 6206A,
3700 Bay Area Blvd., Houston, Texas 77058-1199.
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1. INTRODUCTION
1.1 PURPOSE

This User’s Guide will provide the information necessary to operate and control the Primary Avionics
Software System (PASS) indicated on the Change Control Page. This information is in accordance with,
and fulfillment of, IRD 2a9. In addition, it will contain selected information to assist in resolution of

questions pertaining to flight software performance.
-1 As such, this User’s Guide has been written:
A. from a ‘man-in-the-loop’ viewpoint
B. so that it is easy to find specific information

C. to assist IBM T&O personnel (and any other interested parties) in providing timely answers to
FSW questions.
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1.2 SCOPE

This User’s Guide describes how the flight software is used; including how it is loaded, external interfaces
to and from the man-in-the-loop, messages, and other pertinent information. A certain level of
knowledge about PASS on the part of the user has been assumed. Information about interfaces with
other software such as Back-up Flight Control, SIM FLIGHT, etc. is included only as it applies to PASS
related topics. User’s desiring additional information about specific topics should contact the T&O

personnel or IBM-Houston personnel.

1.2-1
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1.3 APPLICABLE DOCUMENTS

The following documents form the basis from which information for the User’s Guide was extracted.

Originator Title

IBM Software Design Specification

IBM PASS Program Release Notice

NASA/JISC OFT Computer Program Design Specification
NASA/ISC Program Notes

NASA/JSC MMU Program Release Notice

ROK Functional subsystem Software Requirements

1.3-1
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1.4 FSW DELIVERABLES

The User’s Guide will be released as a base document for each PASS OI release. Revisions will be made
as required to reflect the current PASS being used.

1.4-1
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2. SYSTEM
2.1 OVERVIEW

This section of the User’s Guide provides general information about the PASS System. Subsections and
their intent are as follows:

—1 Mass Memory - a brief description of the contents of the Mass Memory Unit(s) and the format of
the data.

—2 System Initialization - specifications of how to bring up each PASS System being supported;
includes IPL, DEU LOAD, and any special limitations or instructions.

—3  Operational Sequences - a description of the Operational Sequences (OPS) and the legal transitions
between them.
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2.2 MASS MEMORY

The Mass Memory Unit (MMU) is a device used to store all PASS software plus other programs which
can be loaded via a GPC into a GPC or other orbiter hardware components. Information is stored in the
MMU on magnetic tape. Each MMU is subdivided into three logical areas. Each area may contain a
copy of the various pieces of orbiter software programs. Thus, each MMU contains three copies of
PASS, referred to as “PASS, area 17, PASS, area 2”, etc. The desired area to be loaded in the GPC is

selectable via an IPL MENU display (see Section 3.4.1).

2.2.1 GPC Memory Configuration

| A GPC memory configuration may be loaded from a MMU via an IPL sequence (Section 2.3) or an OPS
transition request (Section 2.4). (33749)

2.2.2 Mass Memory Allocation
For a detailed MAP of mass memory allocation for various pieces of software, the user should refer to the
Mass Memory Build listing for the appropriate release. This listing is part of the deliverable set for all

releases except paper-patch releases (paper patches do not change the MAP). A table of mass memory
phase versus memory configuration is provided in Table 2-1.

2.2-1
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TABLE 2-1. MASS MEMORY PHASE/MEMORY CONFIGURATION

PHASE| MEMORY

NO. CONFIGURATION DESCRIPTION

1* N/A GPC Bootstrap Loader and Mini-Directory

2 ALL Resident System Software

3 1,2,3,8,9 GNC Major Function Base (GNC-FB)

4 1 Ascent and Abort OPS (GNC 1/6-A)

5 2 On-Orbit OPS (GNC 2-A)

6 3 Entry OPS (GNC 3-A)

7 8 VU On-Orbit OPS (GNC 8)

8 9 VU Pre-Count OPS (GNC 9)

9 6 VU Checkout Function Base (VCO-FB)

10 1 Ascent and Abort OPS (GNC 1/6-B)

11 3 Entry OPS (GNC 3-B)

12 6 VU Mass Memory OPS (PL9)

13 2 On-Orbit OPS (GNC 2-B)

14 4,5 SM Function Base (SM-FB)

15 4 Orbit-Doors OPS (SM2)

16 5 Spacelab Support OPS (SM4); Reserved

17,18 N/A Reserved for Growth

19 N/A Payload Control Supervisor Sequences (PCS)

20 N/A P/L Checkpoint; Reserved

21 N/A SM Data Checkpoint

22 N/A IMU Calibration Checkpoint

23 N/A PDI Decom Format Load (DFL)

24 N/A IDI Fetch Pointer Memory Load (FPL)

25 N/A Telemetry Format Load (TFL)

26 N/A GPC-STP/SW Loaders (GPC-STP, SSL, LOAD TBL)

27-34 N/A Subsystem Configuration Management (SCM)

35-60 N/A Roll-In-Displays

Not currently in the PASS Phase Table.

MEMORY CONFIGURATION TO PHASE CROSS REFERENCE

MEMORY PHASE
CONFIGURATION NOS.

1 2,3,4,10
2 2,3,513
3 2,3,6,11
4 2,14, 15
5 2,14, 16
6 2,9,12

8 2,3,7

9 2,38

2.2-2
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2.3 SYSTEM INITIALIZATION

The software supports GPC initialization with two basic options. These basic options are defined as:
(1) the software support of the hardware/firmware IPL and (2) software support of non-IPL initialization.

-1

Hardware/Firmware IPL supporting software consists of a Bootstrap Loader (FCMBOOT),
GPCIPL (which includes the Self Test Program (STP)), and the Systems Software Loader
(FCMINSSL). FCMBOQOT is loaded (from the MMU) by the IOP microcode upon IPL initiation.
Upon moding the GPC from HALT to STBY, the Bootstrap Loader fetches GPCIPL and
FCMINSSL from the MMU. If the fetch is successful, control of the CPU is passed to GPCIPL.
GPCIPL passes control to the STP for a one cycle test. Upon completion of the STP without
errors, GPCIPL gives control to the SSL. The SSL initiates loading of the selected PASS software

system from the MMU.
-1.1 Non-IPL initialization is supported totally by the systems software.

User Interface Software, utilizing FCOS facilities, provides for basic moding of the GPC and FCOS
initialization after IPL. The definitions given below are broken into GPC moding and IPL
categories, with GPC moding revolving around processing in response to the GPC MODE switch

(HALT/STBY/RUN).

The GPC MODE (HALT,STBY,RUN) and IPL switches are used to place the GPC into various
on-line and off-line states and to control the IPL sequence. The "HALT” mode and IPL discrete

are hardware functions.

-3.1 HALT mode - When in this mode, the GPC is in a hardware RESET controlled state.
No software can be executed. Before execution of any software, the GPC must be
powered on while in HALT.

—3.1.1 SLEEP mode - An AP-101S GPC will enter the SLEEP mode to conserve power
if the following switch configuration exists for a period of 4.5 minutes:

Power Switch - ON
Mode Switch - HALT
IPL SEL SW - OFF

Kok kol WARNING % ¥ ek ok
A GPC in SLEEP mode will not IPL. If an MMU is selected on the
IPL SEL SW and the IPL push button is depressed, the GPC will not respond.

The GPC can be removed from SLEEP mode by moving the mode switch from
HALT to STBY or by toggling the GPC power switch from ON to OFF to ON.

-3.2 STBY mode - When entered from HALT, this mode causes the hardware to be released
from the RESET state giving control to the software. If IPL occurred, control will be
given to the Bootstrap Loader program. For non-IPL mode switch transitions from
HALT to STBY, control is passed to a HISAM dump function if DI13* and DI15" are
TRUE. If HISAM is not requested, resident PASS software will perform preliminary
initialization functions and loop in the cyclic switch monitor until moded to RUN. It
should be noted that the power up of a GPC (previously loaded with PASS) must be
accomplished in the HALT mode, or the PASS will immediately place the GPC into the

WAIT state.

* DI13 is driven true to the GPC if the GPC (1-5) Output Switch is in the TERM position.

* DII1S is driven true to the selected GPC when the “"GPC Memory DUMP” panel switch is placed in a GPC
position (1, 2, 3, 4, 5).

2.3-1



RELEASE: OI20 Date: 12/20/90
BOOK:

PASS User’s Guide Rev: 0

To temporarily remove a GPC from the common set (CS) or redundant set (RS) or in
preparation for freeze dry sleep mode, the GPC should be moded from RUN to STBY,
allowing a “"MINIMUM" of three seconds for software recognition of the switch change
and software cleanup. The GPC may then be moded back to RUN to rejoin the CS or
moded to HALT for subsequent use. Unless adequate time is allowed for this process, the
PASS cannot ensure a proper software initialization upon moding from HALT to STBY
to RUN.

o vk ok ek WARNING o o o ok ok

If more than one GPC is moded from RUN to STBY within a one second span, the
GPCs moded to STBY can issue Fail Votes against GPCs remaining in the CS or RS.
Therefore, when more than one GPC is being down moded from RUN to STBY, the user
should delay approximately five seconds between successive actions.

Note: If a failure occurs during software execution in STBY or RUN, the GPC should be
powered off in the failed mode (i.e., STBY or RUN). This allows the CPU
microcode to perform put-a-way of CPU control data and registers which may be
required to isolate the cause of the failure. The GPC should be dumped via the
HISAM function before re-IPL or re-use.

RUN mode - In this mode the GPC supports normal OPS-assigned vehicle operations.
On transition from STBY to RUN, the PASS system services begin cyclic execution and
the “OPS 0” CRT display (if CRTs are on) will be GPC Memory.

IPL - The IOP hardware initiates the hardware IPL sequence when this discrete input is
detected while the GPC is in the HALT mode. The hardware sequence resets the IOP,
stores a fixed pattern of “C9FB” in memory locations 0-1FFFF and “C6C6” in the
remainder of the memory from locations 20000-7FFFF, and initiates a Mass Memory read
of the bootstrap loader. Following the IPL, the CPU is left in the RESET state as
described for the HALT mode.

Due to potential ICC conflicts which could lead to CS/RS Fail-To-Syncs or other
undesirable events, certain operations should be avoided when moding a GPC from STBY
to RUN and during the 10 second wait after moding to RUN. (42433/46617)

2.3.1 Initial Program Load (IPL) Sequence

The following steps define a standard procedure which may be used to IPL a GPC (See Table 2-2). The
steps assume no equipment (MMU, CRT, GPC, etc.) is powered on.

If a “default” IPL is desired (that is, PASS, area 1 from the selected MMU is to be loaded), steps 6,
7,9, 12 should be omitted. If any other copy of PASS or any BFS is to be loaded, steps 6, 7, 9, 12
must be included.

-1

2.3.1.1 IPL Sequence Failures

Initial IPL - After the initial IPL (Ref. Step 10) and the MODE TB does not go B/P, one of two
conditions exists:

-1

(a)

(b)

(©

Hardware/Firmware problem: If system had IPLed prior, indications are a hardware problem.
GPC should be dumped before proceeding.

System has not IPLed (First attempt on new system): Problem could be (a) above or
checksum bad. After trying different GPC, different MM, reloading MM, IPL prior system -
if hardware/firmware good, the problem is software and T&O support should be used to
determine problem and corrective action.

Operational notes: If IPL sequence fails at this point (Step 10) GPC must be powered off,
then on, for re-try. IBM engineer should be notified before re-try is attempted.
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TABLE 2-2. GPC IPL SEQUENCE
# | USER ACTION PANEL| GPC HARDWARE GPC SOFTWARE
1 | Mass Memory
Power on - MMU1 014 No Response No Response
MMU2 015
2 | DEU(s) Power C2A2 No Response No Response
- STANDBY
3 | Mass Memory IPL 06 No Response No Response
Source Select to
desired MMU
4 | GPC to HALT mode 06 No Response No Response
5 | GPC Power - ON 06 No Response No Response
6 | BFC CRT display C3Al No Response No Response
switch to ON
(Menu IPL only)
7 | BFC CRT SELECT C3A1 No Response No Response
switchto 1+2, 2+3,
or3+1
(Menu IPL only)
8 | DEU(s) Power - ON C2A2 No Response No Response
(at least 30 seconds
after step 2)
9 | DEU LOAD - Push, 06 No Response No Response
then release (P/R)
(Menu IPL only)
10| GPCIPL - P/R (at 06 Drives mode TB-IPL; No Response
least 2 minutes after Fixed pattern stored in
step 1) memory (C9FB from
0-1FFFF, C6C6 from
20000 - 7FFFF);
Bootstrap loader read in
from MMU; Mode TB
reset to Barberpole
Note: No response if
GPC in SLEEP
mode
11| GPC to STBY mode 06 STBY discrete (DI01)-ON Bootstrap fetches GPCIPL

and SSL from MMU and
passes CPU control to
GPCIPL.
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TABLE 2-2. GPC IPL SEQUENCE (Continued)

USER ACTION

PANEL

GPC HARDWARE

GPC SOFTWARE

12

13

14

(Continued)

Select system to be
loaded

(Menu IPL only)

1 PASS Area 1

3 PASS Area 2

5 PASS Area 3

2 BFS Area 1

4 BFS Area 2

6 BFS Area 3

GPC mode - RUN

Mass Memory - IPL
Source Select OFF

KYBD

06

06

No Response

RUN discrete (DI102)-ON

No Response

STP executes one cycle; if
successful, GPCIPL gives
control to SSL.

If step 6 is done, GPCIPL
loads DEU, selected in
step 7, from MMU; IPL
menu presented. (Go to
step 12.)

If step 6 is not done, SSL
loads PASS area 1 phase 2
into memory, sets mode
TB-RUN. (Go to step
13.) Default load for an
AP-101S GPC takes
approximately 1 minute
and 25 seconds from
STBY to RUN talkback.

If PASS selected, system
phase 2 loaded, Mode
TB-RUN.

If BFS selected, the
BSL2IPL menu will be
presented. (Go to 14.)

Enters OPS 0, presents
GPC Memory display.
(37517)

Note: To prevent ICC
conflicts, wait 10
seconds after
moding to RUN
before doing any
operations listed
under the GPC
mode discussion in
Section 2.3-3.

Removes mask to allow
access of MMU. For
BFS, present GPC
Memory on CRT.
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—2 IPL Failure on Mode Switch - If the GPC mode switch is moved to STBY (Ref. Step 13) and
Talkback (TB) hangs in Barberpole on a Default IPL or no IPL Menu is displayed, the GPC may
be in the WAIT state (can be verified in a Lab). Causes for IPL hang in WAIT state are:

(a) Bootstrap Loader goes to WAIT if MM Source Select SW is off. (See Par. 2.3.1.3)

(b) Bootstrap Loader checksum failures (3 tries) could be caused by MM bus errors. (See Par.
2.3.1.3)

(¢) STP Failure. Some STP failures do not cause a hard WAIT state, and GPC IPL will display
the STP error message if the IPL is a menu IPL.

(d) SSL goes to WAIT if MM Source Select SW is off.

(e) SSL determines checksum error. Could be caused by MM bus errors, but unlikely since IOP
Microcode and Bootstrap Loader were both successful on the same bus.

() Operational Notes:

—1 If IPL sequence fails with Mode TB BP, the GPC should be powered off before the
Mode SW is moved back to HALT. This causes a microcode put-away of the current
PSW and CPU reg contents if the memory PSA is unprotected at the time of the failure.

—2 A HISAM dump may or may not succeed dependent upon whether the failure occurred
before the HISAM dump code in GPC IPL was loaded from MM. Do NOT re-IPL
this GPC until the GPC is dumped unless its use is absolutely mandatory.

2.3.1.2 No Display

If GPC mode switch is placed to RUN after MODE TB RUN and OPS 0 display (GPC Memory) is not
presented, the DEUs may require loading. Proceed to Section 2.3.2.

2.3.1.3 CAM Light

The Bootstrap Loader activates the IOP Watchdog (W/D) Timer to provide the user an indicator in case
of Bootstrap fail. The maximum count of the IOP W/D timer is 3.14+ seconds; however, the MMU
position to read GPCIPL/SSL takes approximately 6 seconds, so the timer expires during the CPU loop
waiting for the MM Ready discrete. (54012) The W/D Timer is reset and the CAM light extinguished at
the successful conclusion of the Bootstrap Loader.

2.3.2 DEU Load

To load the Display Control Program (DCP) and Critical Format data into the DEU, place the DEU
load switch (Panel O6) to LOAD and then OFF. This action causes FCOS to get the current DCP and
Critical Format data off MM and place into the DEU. This action is restricted to initial OPS 0 (after
IPL) or memory configuration 6 (OPS PL 9).

—1 When action is taken, the words DEU LOAD should be displayed in the lower left corner of the
CRT being loaded. When load is complete, in the middle of the screen IPL COMPLETE will be
flashed prior to GPC Memory (OPS 0) or MMU Read/Write (PL 9) being displayed. (37706)

—2 An entry is placed in the DEU IPL Log Table (see section 8.6) after each DEU load attempt to
indicate the failure/success of the load.
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2.4 OPERATIONAL SEQUENCES

The FSW is divided into major segments called OPERATIONAL SEQUENCES (OPS). An operational
sequence is defined to be that software required to support a pre-defined phase of a mission. Each
operational sequence is a separate memory configuration (except OPS G6 which is in the same memory

configuration as OPS G1).

—1 An OPS may be subdivided into Major Modes. The modes are subdivisions of the overall OPS -
all software for each mode is resident in the memory configuration of the OPS. The PASS is
composed of nine OPS which are shown in the following Execution Matrix (Table 2-3). These
OPS are contained in eight memory configurations; i.e., there are eight possible GPC memory loads
from MM. (GNC OPS1 and OPS6 are in the same memory configuration.)

TABLE 2-3. EXECUTION MATRIX

: PL|OPS
G1|G2|G3|G6|G8|GI|S2({S4| 9| ©

OPS GNC 1 R c C R - REDUNDANT SET OPERATION
ALLOWED IN TWO OR MORE

OPS GNC 2 R c cc¢c GPCs.

OPS GNC 3 R c ccC¢C

C - COMMON SET OPERATION

OPS GNC 6 R ¢ C OF THESE MEMORY
CONFIGURATIONS IS

OPS GNC 8 R c ccc ALLOWED.

OPS GNC 9 R C C C C BLANK - COMMON SET OPERATION
IS NOT OKAY FOR

OPS SM 2 ccC c C c C THESE TWO MEMORY
CONFIGURATIONS.

OPS SM 4 c C c ¢C c C

OPS PL 9 cccccececec ¢ c

0PS © cccccccec ccc

—2 Each Memory Configuration (MC) is composed of three or more Phases from the MMU. A
request to initiate an OPS in a GPC (or set of GPCs) will result in the requested memory
configuration being loaded into the GPC(s) either directly from the appropriate MMU or from
another GPC which already contains the desired memory configuration (default).
(15620/28353/36094/36549/37657/37660/39021/40622/51349/51373) (33268) (33299) (52779)

—3 For each OPS/memory configuration, the user must specify which GPC(s) is to participate and
which data buses are to be commanded by which GPC in the MC. A default set of assignments has
been defined for each MC and is commonly referred to as a Nominal Bus Assignment Table
(NBAT). This Table is actually two tables: a GPC Reconfiguration Table (GRT), and a Bus
Assignment Table (BAT). See Table 2-4 for a description of the NBAT terminology.
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TABLE 2-4. NBAT TERMINOLOGY

CONFIG - Memory Configuration/OPS

GPC - ID(s) of GPC(s) in target set (GRT)

STRING - Identifies a pair of Flight Critical BUSes, including all LR Us attached to them.
Pairs are FFn-FAn, where n can be 1-4.

PL 1/2 - Payload buses (note that the same GPC will command both).

CRT - MCDS bus/GPC assignment. See Section 3.1 for a description of DEU assigment
based on Major Function, OPS, etc.

LAUNCH - Assignment of the GSE polling buses (Launch Data Bus) to a GPC (does not
initiate polling).

MMU - Assignment of MMU buses to GPC. Affects use of MMU for non-OPS

transitions only.

The NBAT for a specific MC may be changed via the GPC Memory display (refer to Section
3.5.000 for a detailed write-up on the display and its use). The default assignments are specified in
the following paragraphs describing each OPS.

When viewing GPC Memory display, the NBAT will indicate current desired assignments for the
specified memory configuration. The actual bus assignments will match those specified by the
NBAT only if an OPS Transition (or Mode Recall) has been requested for that memory
configuration after the NBAT has been updated. The right most number will be the ID of the GPC
assigned to command the entry. (25372) (28364) (36416) (37546) (55313)

Due to Direct Memory Access (DMA) interference between the IOP and CPU, a FC string
imbalance may cause synchronization problems. (52100)

Transitions between OPS must generally be from the first or last mode of an OPS to the first mode
of the next OPS. Table 2-5 defines the legal transitions between OPS which may be made in the
PASS system. (28343/30780/36183/37501)
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STBY THEN TO RUN; FROM MM 304 OR MM 602, TRANSITION TO OPS © PRIOR TO
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GNC OPS.
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TO AND FROM SM401 AND SM402 ARE LEGAL ONLY WHEN SM4 IS A VALID MEMORY
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24.1 OPSO

OPS 0 is active when no application functions are active. System level functions only are cyclically
executing. The OPS is entered by keyboard request ‘OPS 000 PRO’ from OPS G201 or G901 or by
moding the GPC from STANDBY to RUN (assuming power was applied in HALT). (39027)

—1 The memory configuration of OPS 0 is dependent upon how OPS 0 is entered. For entry from an
IPL, only phase 2 (see Table 2-1) is present. In this configuration, the DEU load function may be
utilized. Once the GPC has been transitioned to any OPS the DEU load function is not available
in a subsequent OPS 0. If entry to OPS 0 is via the keyboard from another OPS, the memory
configuration of the previous OPS will be maintained; however, no functions of that OPS will be
active.

—2 Ifa GPCis IPLed and moded to RUN and is the only GPC in run (determined by checking the
sync discretes of the other four GPCs) it will assume command of all buses including DEUs 1-3. If
the GPC is a secondary one upon entry to OPS 0 from IPL, that is, another GPC is already in
RUN, it will command no buses. DEUs will be commanded by the secondary GPC only if no
DEU is commanded by any GPC already in the common set. (30138)

2.4.1.1 Displays Available

—1 SPEC 000 (GPC Memory) (OPS 0 Mode Display) - Provides GPC Reconfiguration Table (GRT),
Bus Assignment Table (BAT) controls, GPC memory read/write capability, GPC memory dump
capability, GPC freeze-dry load, downlist GPC selection, SYNC Trace/CAM reset, and 1/O
ERROR log clear.

—2 SPEC 001 (DPS Utility) - Provides MMU/Major Function selection, bus port assignments, uplink
control, OPS transition overlay source selection, variable downlist parameter selection, SM
checkpoint retrieval enable, and realtime command issuance. This SPEC is not available if GPC
has memory configurations 1 or 3 resident.

—3  SPEC 002 (TIME) - Provides selection of GMT or MET, timer and/or tone controls, MTU update
capability (both GMT and MET), MET reset, MTU accumulator/GPC sync, and time source
selection. This SPEC is not available if GPC has memory configurations 1 or 3 resident.

—4 SPEC 006 (GPC/Bus Status) - Monitors GPC mode, bus assignments and status. No item entries.

—5 SPEC 099/Fault Summ Key (Fault) - Provides a historical summation of the most recent CLASS 2
and 3 CRT messages. The most recent message appears at the Top. The display supports the last
15 messages generated, the oldest of the messages disappears as newer messages are generated. The
display may be called by the Fault Summ key or by SPEC 99 PRO. SPEC 99 PRO reinitializes the
page and blanks all messages.

2.4.1.2 Basic Functions Available

—1 Fault Summary Page - Displays the last 15 CLASS 2 and 3 error messages. No item entries.
(Available in all OPS).

—2 DEU Load - Available only in initial OPS 0 memory configuration. (33643)

—3  LDB Polling - Polling will be maintained in OPS 0 if it was active in a previous OPS, subject to
constraints specified in section 7.1.

—4 Downlist - The OPS 0 downlist format is 20.

—5 GRT and BAT (NBAT) - OPS 0 does not have an NBAT. GPCs brought to OPS 0 by moding to
RUN will assume control of buses as stated earlier. GPCs transitioned to OPS 0 from another OPS
will simply retain any buses commanded in the previous OPS. The exception to this is the
transition of a redundant set OPS G9 to OPS 0. In this case, the Flight Critical buses (strings 1-4)
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will collapse to the lowest ID GPC going to OPS 0. Note that this applies only to strings 1-4.
Other string/bus assignments will be preserved into OPS 0.

2.4.2 OPS GNQO9

OPS G9 provides software support for vehicle checkout and pre-launch countdown. It is initiated by
entering ‘OPS 901 PRO’ on an MCDS keyboard whose major function is GNC. The OPS may be
entered from OPS 0 or from OPS G101 (if prior to SRB ignition). The OPS may be exited to OPS G101

or OPS 0.

—1 Upon initiation, the application software attempts a BITE TEST 4 read (read of discretes) of each
MDM in order to initialize output buffers to the current state of the MDMs. (44724)

—2 OPS G9 may be active in a single GPC (Simplex) or multiple GPCs (Redundant). Some of the
functions available in G9 are limited to operation in a simplex mode only. (34665) (47311) (52102)
(37551) (41533) (25197) (100702)

2.4.2.1 Displays Available

—1 SPEC 000 (GPC Memory) (OPS G9 mode display) - See 2.4.1.1-1
—2 SPEC 001 (DPS Utility) - See 2.4.1.1-2

—3 SPEC 002 (TIME) - See 2.4.1.1-3

—4 SPEC 006 (GPC/Bus Status) - See 2.4.1.1-4

—5 SPEC 099/Fault Summ Key (Fault) - See 2.4.1.1-5

~ —6 SPEC 062 (PCMMU/PL COMM) - Provides Telemetry Format Loads (TFL) for PCMMU,
control of PCMMU fixed or programmable format, and I/O reset of PCMMU (valid only in OPS
SM2). Also provides controls for the Payload Data Interleaver (PDI) DECOM loads, DECOM
FDA (valid only in OPS SM2). Finally, provides for I/O Reset of the Payload Signal Processor

(PSP).

—7 SPEC 100 (GTS Display) - Provides controls for Housekeeping Data Acquisition (HDA), MEC
critical commands, LDB polling. Also provides test support for: the Computer Annunciation
Matrix (CAM), Dedicated Display checkout, RID toggle tests. (51250). This SPEC provides
selection of downlist formats and elevon limits. Finally, the one-time transfer of data from PASS to
BFS is initiated through this SPEC.

—8 SPEC 101 (Sensor Self-Test) - Provides the capability to test the Microwave Scan Beam Landing
System (MLS), TACAN, Radar Altimeter (RA), and Accelerometer Assembly (AA).

—9 SPEC 102 (RCS/RGA/ADTA Test) - Provides the capability to test the Reaction Control System
(RCS), Rate Gyro Assembly (RGA), and Air Data Transducer Assembly (ADTA).

—10 SPEC 104 (GND IMU CNTL/MON) - Provides the controls to activate, calibrate, and align the
Inertial Measurement Units (IMUs). Also provides the capability to preserve the results of a
calibration on Mass Memory.

—11 SPEC 105 (TCS Control) - Provides the capability to call Test Control Supervisor (TCS) Sequences
from Mass Memory, execute them and monitor the text outputs.

—12 SPEC 106 (Manual Controls) - Provides display of Flight Control controllers (RHC, THC, trim
switches, etc.) outputs.

—13 SPEC 110 (Bus/BTU Status) - Provides status of Buses and Bus Terminal Units (BTUs).
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—14

—15

SPEC 112 (GPC/BTU I/F) - Provides testing of MDMs and other DPS hardware units. Level 1
and Level 2 tests may be done on either port (of multi-port devices). (30072) (41008) (41533)

SPEC 113 (Actuator Control) - Provides control and monitoring of the position of aerosurfaces,
SSME, OMS, and Body Flap actuators by utilizing the capabilities of the Ramp Function
Generator (RFG) and Body Flap Drive (BFD) functions. It also supports initiation of all Actuator
Initialization (AI) modes and the Body Flap Monitor (BFM) avoidance and interference checks.
The SPEC allows inhibiting of OMS power discrete parameter output; the selective replacement of
position limit values for SRB, Elevon, and Speedbrake actuators; the limiting of the Multiple
Actuator Test (MAT) plateau segment duration and modification of the RFG rate limit.

2.4.2.2 Basic Functions Available

-1

LDB Polling - Polling is initially off upon entry to OPS G9 if it has not been turned on elsewhere.
The status will be maintained during the OPS and across OPS transitions. (25187) (47292) (48500)

Downlist - The default downlist format is 44. Also available via SPEC 100 are formats 42, 46, 53,
60, 97, and 99. Once selected, a format remains until a subsequent selection of another format or an
OPS transition is made. An OPS Mode Recall will reselect format 44. (25197)

Housekeeping Data Acquisition - HDA is automatically enabled upon transition to G9.
GRT and BAT (NBAT) - The default assignments for G9 are:

TABLE 2-6. NBAT FOR G9

MEM/BUS CONFIG
1 CONFIG 9(G9)
2GPC 12340

w
- O o
= 15 Qo N =

£HwWN
[
s

1D 1w 1IN =

1N = [N |4
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2.43 OPS PL9

OPS P9 provides the capability to load and/or modify the Mass Memory Unit(s). It also provides the
avenue for loading SSME controllers from Mass Memory via LDB commands. The OPS is initiated by
entering ‘OPS 901 PRO’ on an MCDS keyboard whose major function is PL. The OPS may be entered
only from OPS 0 and must be exited to OPS 0. (47853)

—1 OPS P9 must be run in a single GPC. It may be the only GPC active or may be in Common Set
with other active GPCs in major function(s) other than PL.

2.4.3.1 Displays Available

—1 OPS P9 mode display (MMU Read/Write) - Provides capability to read and/or write MMU data.
(15651) It also provides the capability to dump MMU data via Downlist and to compare MMU

data between the two MMU's.
—2 SPEC 000 (GPC Memory) - See 2.4.1.1-1
—3 SPEC 001 (DPS Utility) - See 2.4.1.1-2
—4 SPEC 002 (TIME) - See 2.4.1.1-3
—5 SPEC 006 (GPC/Bus Status) - See 2.4.1.1-4
—6 SPEC 099/Fault Summ Key (Fault) - See 2.4.1.1-5
=7 SPEC 100 (GTS Display) - See 2.4.2.1-7 - Only HDA and LDB control options valid.
—8 SPEC 110 (Bus/BTU Status) - See 2.4.2.1-13

—9 SPEC 111 (SL Memory Dump) - Provide control and monitor function for SL computer memory
dumps.

2.4.3.2 Basic Functions Available

—1 DEU Load - Load display control program (DCP) into DEU. (33643) (36728)

—2 LDB Polling - Polling status will be maintained upon entry to PL9. Status may be changed via
SPEC 100 in PL9.

—3  Downlist - If the PL9 GPC is the active downlister at OPS initialization, the downlist format will be
52. If the PL9 GPC is not the active downlister at OPS initialization, the downlist format will be

48.

—4 SSME Load - Available through LDB command to load SSME controllers. Note that the default
NBAT below is not compatible with this function. The PL9 GPC must control strings 1-3 in order

to load SSMEs.
—5 Capability 1 (MMU LOAD and DUMP) and Capability 2 (UPF Patch) MMU Functions.
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_6 GRT and BAT (NBAT) - The default assignments for P9 are:

TABLE 2-7. NBAT FOR P9

MEM/BUS CONFIG
1 CONFIG 6(P9)
2GPCO 2000
STRING 1} 7
2| 8
31 9
4110
PL 1/2]11

oo i®

CRT 1|12

BN
—
=Y

NI NN

LAUNCH 1|16

MM 1]18

(LSRN N[ f [

2.4.4 OPS GNC1

OPS G provides software support for launch countdown and ascent to orbital conditions. The memory
configuration also includes all software required to support a Return-to-Launch-Site (RTLS) abort,
although such an abort is controlled by another OPS. OPS Gl is initiated by entering ‘OPS 101 PRO’
on an MCDS keyboard whose major function is GNC. The OPS may only be entered from OPS G9. It
may be exited back to G9 (if transition is done before SRB ignition), to OPS 0, G2, G3, G601, or G602.
Exit points and options are dependent upon the major mode currently active. (37514) (45748)

—1 Upon initiation, the application software attempts a BITE TEST 4 read of each MDM in order to
insure output buffers match the MDMs. In the event of a failure of the read (two consecutive 1/0
errors), the set/reset discrete pairs are all set to zero to prevent change in the MDM(s) failing the
read.

—2 Between the start of OPS G1 and APU start (HPU start for SRBs), the ascent DAP cyclically
commands the SRB, SSME, and aerosurface actuators to the prelaunch positions shown in the first
IN column for OPS 101 in Tables 2-13, 2-14, and 2-16. (37551)

—3 OPS Gl is composed of six major modes: (36015)

-3.1 101 - Active from entry into OPS until either SRB ignition, or a return to OPS G9 is
initiated (prior to SRB ignition). (37551) This mode controls the final countdown,
utilizing an automated sequence from —28 seconds to SRB ignition. It will be
automatically exited to mode 102 when SRB ignition is commanded.

-3.2 102 - Active from SRB ignition until SRB separation. This mode controls STS flight
through tower clear through pitch over, etc. It may be exited by an automatic advance to
mode 103 due to SRB SEP commanded, or manually to OPS G601 (RTLS abort).
Transition to G601 will not occur until SRB separation is complete.
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-33 103 - Active from commanded SRB separation until manual selection of mode 104,
manual selection OPS G601, or completion of ET separation maneuver which causes
automatic moding to mode 104. (46511)

-34 104 - Active from selection until manual selection of OPS G602 or mode 105 or OPS
G301. This mode provides controls for the first OMS maneuver. (50776) (25108)

=35 105 - Active from selection until manual selection of mode 106 or OPS G301 (entry). This
mode provides controls for the second OMS maneuver. (45739) (45751) (53428)

-3.6 106 - Active from selection until manual selection of OPS G201 (orbit) or G301.

2.4.4.1 Displays Available

-1

Mode displays:
-1.1 Ascent Trajectory is a monitor only display for modes 101-103.

-1.2 Maneuver is a control display for modes 104-106. It provides the capability to plan and
execute maneuvers with either OMS or RCS. It also allows selection of AOA or ATO
aborts. .

SPEC 000 (GPC Memory) - See 2.4.1.1-1
SPEC 001 (DPS Utility) - See 2.4.1.1-2
SPEC 006 (GPC/Bus Status) - See 2.4.1.1-4

SPEC 018 (GNC SYS SUMM 1) - Provides monitor of selected GNC data: RCS, Aerosurface,
Controllers, DPS, and NAVAIDs. Display function only - may be brought up by SYS SUMM
key.

SPEC 023 (RCS) - This display provides controls for the RCS and OMS system.

SPEC 050 (HORIZ SIT) - Provides graphic representation of orbiter position and heading.
Provides controls for Programmed Test Inputs (PTI), runway selection, wind profile selection,
navigation state vector controls, and NAVAIDs. (42650)

SPEC 051 (Override) - Provides software overrides for flight critical switches: Abort mode selection,
ET separation, ET umbilical door closing, vent door controls, entry roll mode selection, RCS
manifold valve. Provides the capability to reselect/deselect IMUs, ADTAs, and automatic hydraulic
system management; the capability to select entry FCS elevon schedule, body bending filters, and
one of three atmosphere models; and the capability to inhibit and/or enable ascent abort dumps, the
orbiter propellant dump, the Major Mode 304 OMS dump, the OMS/RCS interconnect function,
the AFT RCS dump, and the FWD RCS dump. Also provides the capability to change the
maximum SSME throttle level, the AFT RCS dump duration, and the FWD RCS dump duration.

SPEC 053 (Controls) - This display provides the capability to perform the aerosurface secondary
actuator check in OPS G3. It provides the ability to control AA, RGA, and surface feedback RM.

It also provides status indicators for the aerosurface and SSME actuator secondary ports in OPS G1,

G3, and Gé.

—10 SPEC 099/Fault Summ Key (Fault) - See 2.4.1.1-5
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2.4.4.2 Basic Functions Available

-1

LDB Polling - Polling state will be maintained across G9 to Gl transition. In G1 only SACS
commands are valid. Additionally, if SRB I/O was not started in G9, it will be initiated on LDBI.
If SRB 1/O was active, it will be maintained in G101-102. LDB polling will be terminated at SRB
ignition; SRB I/O will be terminated at SRB separation. (29949)

Downlist - OPS G1 downlist is format 21.

Guidance - Guidance algorithms provide commands from SRB ignition through the entire OPS to
achieve the nominal orbital conditions or selected abort conditions.

Navigation - Navigation provides a vehicle state vector based on IMU data. (52101)

Flight Control - The flight control system converts guidance commands into hardware commands
based on available engines, etc. (37545) (37569) (37570) (44248)

Redundant Set Launch Sequencer (RSLS) - RSLS maintains status of launch countdown by
monitoring a predefined set of parameters for failure and subsequent declaration of a count hold.
The RSLS also accepts commands from the ground Launch Processing System (LPS) to control the
count. (25074/25184) (37537) (38765/39740)

GRT and BAT (NBAT) - The default assignments for G1 are:

TABLE 2-8. NBAT FOR G1

MEM/BUS CONFIG
1 CONFIG 1(G1)
26GPC 12348
STRING 1| 7
2| 8
31 9
4110
PL 1/2|11

=14 [ 1N =

CRT 1]12

DHWN
b
'S

1D W 1IN =

LAUNCH 1}16

MM 1(18

1N = [N =

2.45 OPS GNC2

OPS G2 provides on-orbit vehicle control and maneuver capability. It is initiated by entering ‘OPS 201
PRO’ on an MCDS keyboard whose major function is GNC. The OPS may be entered from OPS G106
(nominally), OPS 0, OPS G801, or OPS G301. It may be exited to OPS G801, OPS G301, or OPS 0.
Entry and exit is always to/from major mode 201. (37551) (37569) (42640) (48777) (52111)
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—1 OPS G2 is composed of two major modes:

—1.1 201 - Active from manual entry into OPS until manual exit to either mode 202 or another
OPS. This mode supports on-orbit COAST operations. (37551) (52101)

—1.2 202 - Active from manual entry from mode 201 until manual exit back to mode 201.
Provides MANEUVER execution capability. (55307)

—2 In Major Mode 201, the OEX Advanced Autopilot experiment (AAPS) may be activated thru the
AAPS SETUP display SPEC 32 via an item entry. When AAPS is active, the two BF
AUTO/MAN lamps on the eyebrow panels will be illuminated. The AAPS is deactivated thru
SPEC 32 via Item Entry, by depression of either BF AUTO/MAN PBI, automatically upon an

IMU failure, or upon exiting MM201.

2.4.5.1 Displays Available

—1 Mode displays:

-1.1 Universal Pointing in mode 201 provides controls for vehicle attitude control with respect
to the ADI inertial reference frame.

-1.2 Orbit Maneuver in mode 202 provides controls for doing OMS maneuvers in orbit.
—2 SPEC 000 (GPC Memory) - See 2.4.1.1-1
—3 SPEC 001 (DPS Utility) - See 2.4.1.1-2
—4 SPEC 002 (TIME) - See 2.4.1.1-3
—5 SPEC 006 (GPC/Bus Status) - See 2.4.1.1-4
—6 SPEC 018 (GNC SYS SUMM 1) - See 2.4.4.1-5
—7 SPEC 019 (GNC SYS SUMM 2) - Similar to SPEC 018. Provides monitor of RCS and OMS fuel

and jets.

—8 SPEC 020 (DAP CONFIG) - This display provides selection of Digital Auto Pilot (DAP)
parameters.

—9 SPEC 021 (IMU Align) - This display provides control of IMUs for selection, alignment, etc.
(37549/44246)

—10 SPEC 022 (S TRK/COAS CNTL) - This display provides controls for star tracker moding,
operation and IMU alignment data.

—11 SPEC 023 (RCS) - See 2.4.4.1-6

—12 SPEC 025 (RM Orbit) - This display provides data from hand controllers and the capability to
select/deselect individual contacts.

—13 SPEC 033 (REL NAYV) - This display provides monitoring of rendezvous parameters and controls
for rendezvous navigation.

—14 SPEC 034 (Orbit TGT) - This display provides the capability to set up maneuvers for rendezvous.
—15 SPEC 099/Fault Summ Key (Fault) - See 2.4.1.1-5
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2.4.5.2 Basic Functions Available

—1 LDB Polling - Although in flight no LDB polling is available, the polling state will be maintained
upon entry to OPS G2.

—2 Downlist - OPS G2 downlist format is 22.
—3 GRT and BAT (NBAT) - The default assignments for G2 are:

TABLE 2-9. NBAT FOR G2

MEM/BUS CONFIG
1 CONFIG 2(62)
2GPC 120080
STRING 1| 7
2| 8
3| 9
4]10
PL 1/2{11

1IN = IN =

CRT 1}12

IN IS N =

2
3|14
4

LAUNCH 1{16
2117

MM 1]18
2119

N =@ |

2.4.6 OPS GNC3

OPS G3 provides vehicle control from pre-deorbit burn through landing and roll-out. It is initiated by
entering ‘OPS 301 PRO’ on an MCDS keyboard whose major function is GNC. The OPS may be
entered from OPS G104, G105, G106, G201, G801, or OPS 0. It may be exited to OPS 0, or to G9 from
major mode 305 or to G201 from major mode 301. (37062) (37545) (37569) (41184) (41238/43357)
(55328)

—1 OPS G3 performs discrete initialization as described for G9 (see section 2.4.2) and G1 (see section
24.4).

—2 OPS G3 is composed of five major modes: (36015)

=21 MM 301 - Pre-Deorbit Coast: Active from manual entry into OPS G3 until manual exit
to MM 302 or to MM201. This mode monitors and controls the vehicle during coasting
flight prior to initiation of the Deorbit Maneuver OMS burn. (46510) (52101)

-2.2 MM 302 - Active from manual entry from MM 301 until manual exit to MM 303 or 301
(at least some specified length of time before deorbit maneuver OMS ignition). This mode
configures the vehicle for entry and provides control for the deorbit maneuver preparation
and execution. (50776)
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-23 MM 303 - Pre-Entry Monitor: Active from manual entry until manual exit to MM 304 or
back to MM 301. Provides vehicle control from the end of the deorbit maneuver until an

entry interface is reached. (36479)

—24 MM 304 - Entry: Active from manual entry until Terminal Area Energy Management
(TAEM) interface conditions are met, upon which an auto-advance to MM 305 occurs. A
manual advance to MM 305 may also be done if the Earth Relative Velocity is less than or
equal to a specified value. This mode is designed to fly the vehicle in the required flight
profile from entry interface to TAEM interface. (37551) On entry to MM 304, the FSW
ramps the speedbrake from 10 degrees to 0 degrees without regard to feedbacks. (35047)

(37551)

-2.5 MM 305 - TAEM/LANDING: Active from entry until manual selection of OPS G9.
This mode positions the vehicle for the approach to the runway and dissipates any excess
energy which may accumulate during the descent from orbit. (39417) (44248)

2.4.6.1 Displays Available
—1 Mode displays:
-1.1 301-303 - XXXXX Maneuver YYYYY display. See 2.4.4.1-1.2 (45603/45604)

-1.2 304 - Entry Trajectory is a five-page display. Each page provides navigational and
guidance information for a predefined portion of the entry trajectory allowing for a
comparison of the vehicle’s progression to planned entry profiles and to the guidance
trajectory. (37551)

-1.3 305 - Vertical Situation is a two-page display providing vehicle longitudinal information
including altitude, altitude dissipation rate, and energy state during TAEM.

—2 SPEC 000 (GPC Memory) - See 2.4.1.1-1

—3 SPEC 001 (DPS Utility) - See 2.4.1.1-2

—4 SPEC 006 (GPC/Bus Status) - See 2.4.1.1-4

—5 SPEC 018 (GNC SYS SUMM 1) - See 2.44.1-5

—6 SPEC 021 (IMU Align) - See 2.4.5.1-9 (37549/44246)
—7 SPEC 022 (S TRK/COAS CNTL) - Major Mode 301 only. See 2.4.5.1-10
—8 SPEC 023 (RCS) - See 2.4.4.1-6

—9 SPEC 050 (HORIZ SIT) - See 2.4.4.1-7

—10 SPEC 051 (Override) - See 2.4.4.1-8

—11 SPEC 053 (Controls) - See 2.4.4.1-9

—12 SPEC 099/Fault Summ Key (Fault) - See 2.4.1.1-5

2.4.6.2 Basic Functions Available

—1 LDB Polling - Although in flight no LDB polling is available, the polling state will be maintained
upon entry to G3.

—2 Downlist - OPS G3 downlist format is 23.
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—3  GRT and BAT (NBAT) - The default assignments for G3 are:

TABLE 2-10. NBAT FOR G3

MEM/BUS CONFIG
1 CONFIG 3(G3)
2GC 12348
STRING 1| 7
2| 8
31 9
4110
PL 1/2]11

= 15 (W [N =

CRT 1]12

1D 1w IN) =

2
3|14
4

LAUNCH 116
2117

MM 1|18
2119

1N = [N [

2.4.7 OPS GNC6

OPS G6 provides a Return-to-Launch-Site (RTLS) abort capability. It is initiated either by selection via
cockpit switch or by entering ‘OPS 601 PRO’ or ‘OPS 602 PRO’ on an MCDS keyboard whose major
function is GNC. The OPS may be entered from OPS G103 or G104 (or G102 once SRB SEP occurs).
It may be exited to OPS 0, or to OPS G901 from major mode 603. (25108) (37545)

—1 OPS G6 is composed of three major modes:

-1.1 601 - Entered as a result of a keyboard entry or switch selection during OPS G102 or
G103. Performs vehicle control during the powered stages of an RTLS. Exited to mode
602 by either keyboard input or automatically at completion of ET separation. (46520)

-1.2 602 - Entered as a result of keyboard request from mode 601 or OPS G104 or
automatically from mode 601. Performs vehicle control during the initial glide portion of
the return (similar to OPS G304). Exited to mode 603 automatically when velocity is less
than a prescribed limit or when mode 603 manually requested via keyboard and velocity is
less than a prescribed limit. (46515) The automatic transition may be inhibited during
certain contingency abort situations.

-1.3 603 - The final phase of RTLS controls the vehicle through touchdown and rollout.
Entered from mode 602; exited only to OPS G901.
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2.4.7.1 Displays Available

-1

Mode displays

601 - same as G1011
602 - same as G3051
603 - same as G3052

SPEC 000 (GPC Memory) - See 2.4.1.1-1

SPEC 001 (DPS Utility) - See 2.4.1.1-2

SPEC 006 (GPC/Bus Status) - See 2.4.1.1-4

SPEC 018 (GNC SYS SUMM 1) - See 2.44.1-5
SPEC 050 (HORIZ SIT) - See 2.4.4.1-7

SPEC 051 (Override) - See 2.4.4.1-8

SPEC 053 (Controls) - See 2.4.4.1-9

SPEC 099/Fault Summ Key (Fault) - See 2.4.1.1-5

2.4.7.2 Basic Functions Available

-1
-2
-3

LDB Polling - The polling state upon entry to RTLS (OFF in flight) will be maintained.
Downlist - OPS G6 downlist format is 21. Note that this is no change from OPS G1.
GRT and BAT (NBAT) - The RTLS OPS uses the G1 NBAT (See Table 2-8 in section 2.4.4.2-7).

2.4.8 OPS GNC8

OPS G8 provides the capability to check out NAVAID and Flight Control sensors while in orbit. The
OPS may be entered from G201 only and is initiated by "OPS 801 PRO’ on an MCDS keyboard whose
major function is GNC. The OPS may be exited to OPS 0 or to G201 or to G301. It may be executed
in a single GPC or in a Redundant Set. (37551) (37569) (42640) (48777) (52111)

2.4.8.1 Displays Available

Mode display (8011) - FCS/Dedicated Display Checkout. Provides the capability to test dedicated
displays, mode/sequencing lights, and control the aerosurface actuator test.

SPEC 000 (GPC Memory) - See 2.4.1.1-1
SPEC 001 (DPS Utility) - See 2.4.1.1-2

SPEC 002 (TIME) - See 2.4.1.1-3

SPEC 006 (GPC/Bus Status) - See 2.4.1.1-4
SPEC 018 (GNC SYS SUMM 1) - See 2.4.4.1-5
SPEC 019 (GNC SYS SUMM 2) - See 2.4.5.1-7

SPEC 023 (RCS) - See 2.44.1-6

SPEC 040 (Sensor Test) - This display achieves the same function as SPEC 101 on the ground (see
2.4.2.1-7), and adds selection filter/redundancy management manipulation capability.
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—10 SPEC 041 (RGA/ADTA/RCS) - This display achieves the same function as SPEC 102 on the
ground (see 2.4.2.1-8), and adds selection filter/redundancy management manipulation capability.

—11 SPEC 042 (Switch/Surf) - This display provides visual indication of FCS switch contacts and allows
selection filter input manipulations. (30526)

—12 SPEC 043 (Controllers) - This display provides visual indication of FCS controller and panel trim
switches and body flap slew switch contacts.

—13 SPEC 044 (Switches) - This display provides visual indication of FCS push-button indicator
contacts.

2.4.8.2 Basic Functions Available

—1 LDB Polling - Polling state will be maintained upon entry to OPS G8.
—2 Downlist - OPS G8 downlist format is 32.
—3  GRT and BAT (NBAT) - The default assignments for G8 are:

TABLE 2-11. NBAT FOR G8

MEM/BUS CONFIG
1 CONFIG 8(G8)
2GPC12000
STRING 1| 7
2| 8
3| 9
4{10
PL 1/2|11

1IN = IN =

CRT 1{12

IN 1D 1IN [=

2
3114
4

LAUNCH 1|16
2117

MM 1]18
2119

N I= o I®

2.49 OPS SM2/4

OPS SM2/4 provides the capability to monitor orbiter systems on orbit and provide annunciation of
detected failures. The OPS also provides the capability to open and close the Payload Bay Doors and to
modify the Mass Memory Units. (35743)

—1 The OPS consists of two major modes: S201/S401 is the basic mode entered upon selection of the
OPS and provides automatic or manual S-Band and Ku-Band antenna system controls. The OPS
is initiated by entering ‘OPS 201 PRO’/’OPS 401 PRO’ on an MCDS keyboard whose major
function is SM. The OPS may be exited to OPS 0 or any of the SM major modes (e.g., 202/402).
Major mode 202/402 provides controls for automatic or manual manipulation of the payload bay
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-2

doors. The major mode is entered by keyboard input of "OPS 202 PRO’/’OPS 402 PRO’ on an
MCDS keyboard whose major function is SM. It may be exited to OPS 0 or any of the SM major
modes (e.g., 201/401) and only if the Payload Bay Door operation is in STOP mode.

The SM2/SM4 may be executed only in a single GPC. It may be run concurrently with GPCs in
GNC OPS.

2.4.9.1 Displays Available

-1

—11
—-12

-13

~14
~15

—16
-17
-18

-19

-20

Mode displays

-1.1 S201/S401: Antenna Management provides controls for the S-Band and Ku-Band antenna
systems; it also provides pertinent data on antenna performance.

-1.2 S202/S402: Payload Bay Doors provides controls to open and close the Payload Bay
Doors; it also provides latch status.

SPEC 000 (GPC Memory) - See 2.4.1.1-1
SPEC 001 (DPS Utility) - See 2.4.1.1-2
SPEC 002 (TIME) - See 2.4.1.1-3

SPEC 006 (GPC/Bus Status) - See 2.4.1.1-4

SPEC 060 (SM Table Maint) - Provides capability to: Change parameter values, FDA limit values;
enable/inhibit FDA either totally or by specific parameter; initiate an SM checkpoint write to Mass

Memory.
SPEC 062 (PCMMU/PL COMM) - See 2.4.2.1-6

SPEC 064 (SM Ground Checkout) - Provides capability to modify certain SM processes to enhance
vehicle turnaround and test processing.

SPEC 066 (Environment) - Display function only of cabin environment parameters.

SPEC 067 (Electric) - Display function only of the status of electrical power and distribution
system.

SPEC 068 (Cryo/Fuel Cells) - Display function only of fuel cells and cryogenic system status.

SPEC 076 (COMM/RCDR) - Display function only of the communication system and flight
recorder status.

SPEC 078 (SM SYS SUMM 1) - Display function only of selected SM parameters which
summarize systems monitored by SM.

SPEC 079 (SM SYS SUMM 2) - Display function of more selected SM parameters.

SPEC 085 (Mass Memory R/W) - See 2.4.3.1-1. Limited to Phase/Load Blocks less than 2048
halfwords in length.

SPEC 086 (APU/HYD) - Display function only of APU system parameters.
SPEC 087 (HYD Thermal) - Display function only of hydraulic thermal conditions.

SPEC 088 (APU/ENVIRON THERM) - Display function only of thermal conditions of the APUs
and flash evaporator systems.

SPEC 089 (PRPLT THERMAL) - Display function only of thermal conditions of the OMS and
RCS propellant systems.

Payload Displays - TBD.

2.4-17



RELEASE: OI20 Date: 12/20/90
BOOK: PASS User’s Guide Rev: 0

—21 SPEC 099/Fault Summ Key (Fault) - See 2.4.1.1-5

2.4.9.2 Basic Functions Available

—1 LDB Polling - Polling state will be maintained upon entry to OPS §2/4.
—2 Downlist - OPS S2 downlist format is 24 and S4 downlist format is 25.
—3  GRT and BAT (NBAT) - The default assignments for $2/4 are:

TABLE 2-12. NBAT FOR §2/84

MEM/BUS CONFIG MEM/BUS CONFIG
1 CONFIG 4(S2) 1 CONFIG 5(S4)
2GPCO 00460 2GPC 000460
STRING 1] 7 © STRING 1| 7 0
2| 80 2| 80

3l 90 3090

4|10 4{10 0

PL 1/2|11 & PL 1/2|11 &
CRT 1|12 4 CRT 1|12 4
213 4 2|13 4

3|14 @ 314 4

4|15 4 4|15 @

LAUNCH 1[16 4 LAUNCH 1|16 0
2|17 @ 217 @

MM 1[18 4 MM 1|18 4

2|19 4 2|19 4
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2.5 ACTUATOR/HYDRAULIC ACTIVATION RESTRICTIONS

In either a test or flight environment, the difference between the actual position of the actuators when
they are powered up, relative to the command position being issued to them by the FSW, can result in a
hazardous vehicle situation. (37551)

—1 The initial position is set by the FSW to an expected value for each major mode transition and at
specific flight events. Should the sequence of events in either ground operations or flight be different
than that used to initialize the actuators, vehicle damage could be encountered. To preclude damage
to the vehicle, the following tables define the initialization for all actuators at events and major

mode changes.

—2 The tables present the actuator commands that are generated by the FSW for aerosurfaces, SSMEs,
OMS, and SRBs on entry to major modes or at events that result in a change to the commands.
Some of the changes are a function of processing requests by crew inputs. The footnotes to the
tables explain the conditions causing the changes.

—3  The tables show the command values issued on entry to the event or major mode and the command
values present after the event occurs or major mode initialization. The command values shown are
placed in the GNC cyclic output buffers and are continuously issued to the actuators until the major
mode is changed, an event occurs, or a DAP starts outputting flight control commands. The
command values shown are in engineering units.
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3. CRT DISPLAYS

The Space Shuttle orbiter is equipped with four Multi-Function Cathode-Ray Tube Display Systems
(MCDS) - three are in the forward part of the cockpit and one is in the aft mission specialist station. The
CRT immediately in front of the commander (left side) is referred to as CRT 1 or Left CRT. The CRT
immediately in front of the pilot (right side) is referred to as CRT 2 or Right CRT. The remaining
forward CRT is between the commander and pilot and is referred to as CRT 3 or Center CRT. The aft
CRT is referred to as CRT 4 or Aft CRT.

—1 Each MCDS is controlled by a power switch, a “Major Function” switch, two BFS switches and a
keyboard.

—1.1 The power switch is a three position switch:
OFF - No power is available to MCDS.

STBY - Power is applied to internal MCDS circuits. At least 30 seconds of STBY for
warm-up should be allowed before proceeding.

ON -  Power is applied to CRT and video is established.
—1.2 The Major Function switch is also a three position switch:

GNC - The MCDS will be controlled by a GPC in which Guidance, Navigation, and
Flight Control or Vehicle Utility Prelaunch functions are being executed.

SM - The MCDS will be controlled by a GPC in which Systems Management functions
are active. ,

PL -  The MCDS will be controlled by a GPC in which Vehicle Utility functions for
Mass Memory Unit operations are active.

—1.3 The BFC CRT Display switch is an On/Off switch. If On, PASS will not command the
MCDS.

—1.4 The BFC CRT Select switch is a 3 position switch used in conjunction with the On state of
the BFC CRT Display switch (if that switch is Off the BFC CRT Select switch is ignored by
PASS). The three positions are:

1 + 2- BFS Commands MCDS 1 (PASS relinquishes control of MCDS 1)
2 + 3- BFS Commands MCDS 2
3+ 1- BFS Commands MCDS 3

(If BFS is engaged it assumes command of the second number MCDS; e.g., 1 + 2, BFS
would command MCDS 1 and 2 if engaged.)

—1.5 There are two keyboards forward which support the forward three CRTs, and an aft keyboard
for the aft CRT. In the case of the forward keyboards, selection of keyboard/CRT
combination is made via two switches. The commander’s keyboard select switch controls the
left keyboard and allows selection of the left or center CRT. The pilot’s keyboard select
switch controls the right keyboard and allows selection of the right or center CRT. Care
should be taken to avoid having both switches selected to the center CRT. The keyboard
keys are defined in section 5.
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—2 Messages may be sent via the Launch Data Bus (LDB) or uplink to the GPC(s), the equivalent of
an MCDS message (hence, referred to as DEU-Equivalents). Any such message sent to a particular
GPC from a specified DEU must have the same major function specified as the actual DEU. For
DEU-Equivalent messages, the syntax is the responsibility of the issuer. (55006) Such messages can
be sent to a GPC even if the specified DEU is powered off. (27521) (36329/37637) Care should be
taken to insure the GPC specified in the message is in command of the DEU specified. If a
RESUME message is sent to a GPC for a DEU commanded by some other CS GPC or which has
been isolated, an ILLEGAL ENTRY message will appear (52780).

—3 An MCDS may be IPL’ed or loaded by a GPC in initial OPS 0 (See section 2.3.1) or OPS P901.
The DEU IPL is done via a toggle switch on panel 06 which is taken to LOAD then released. At
this point the CRT is blanked, followed by DEU LOAD in the lower left corner, followed by IPL
COMPLETE in the center. This will flash, then a big X will appear and then the appropriate
display (GPC Memory in OPS 0, Mass Memory Read/Write in PL9) will replace the big X.
(37542)

3.1 MCDS/GPC ASSIGNMENT HIERARCHY

For all buses except the MCDS buses, GPC/Bus combinations are fixed at entry into an OPS and are
based on the Bus Assignment Table. The MCDS buses are assigned to GPCs according to a
predetermined hierarchy. The assignment is determined at any OPS transition, Major Function switch
change, GPC/CRT keyboard entry, or BFC CRT Select switch manipulation.

—1 The MCDS assignment is done in 3 steps:

—1.1 The MCDS will be assigned to the GPC specified in the Bus Assignment Table (or GPC/CRT
entry) if the Major Function switch is GNC and the GPC is in the redundant set. If the
specified GPC is not in a redundant set, the MCDS will be assigned to the lowest ID GPC in
the redundant set.

—1.2 The MCDS will be assigned to a simplex GPC with the major function active that matches
the Major Function switch.

—1.3 If neither (1) or (2) are satisfied, the current GPC controlling the MCDS will be retained.

—2 The MCDS assignments may be shifted between GPCs by the use of “GPC/CRT XY EXEC”
input on a keyboard where X is the GPC ID and Y is the MCDS number. If X =0 is specified, the
MCDS will be isolated; that is, no GPC will command it and a big “X” will appear on the CRT.
(37512) '

—3 If the DEU to be distributed is currently controlled by the BFS no transmitter change will be
invoked until the control of the DEU is returned to the PASS. At that time the DEU will be
distributed according to the above hierarchy.

—4 A GPC/CRT assignment may appear to fail if the request is to move the MCDS from an active
software function/major function match to a mis-match. For example, if a GPC is active in GNC
and controlling an MCDS whose Major Function switch is GNC and an attempt is made to give
the MCDS to a GPC with SM active, the MCDS will be given to the requested GPC for one cycle
only then will return to the GNC GPC due to the major function considerations. This most
frequently occurs at addition of a GPC to the common set when it is desired to assign an MCDS to
the OPS 0 GPC. Before a GPC/CRT may be entered, the Major Function switch must be placed
to a non-active Major Function. For example, if two GPCs are in common set and active in GNC
and SM and a third GPC is added to the common set (OPS 0), the MCDS Major Function switch
must be placed to PL before it can be assigned to the OPS 0 GPC. (37511)

—5 Reassignment of an MCDS should be done only when it is not being used for keyboard inputs.

3.1-2



RELEASE: OI20 Date: 12/20/90

BOOK:

PASS User’s Guide Rev: 0

3.2 STANDARD CRT DISPLAY PAGE

A standard CRT page format depicts generic fields to be displayed on each display page called up by an
operator. These fields and their functions are described as follows (see Figure 3-1):

A.
B. Three-digit field designating the specialist function which overlays the OPS.

C.

D. Eighteen-character alphanumeric field reserved for the title of the page being displayed.

2

b

Four-digit field used to designate the major OPS.

Three-digit field identifying the display page which overlays OPS or SPEC.

Depending upon the OPS, portions of the title may be dynamic.

A two-character field for displaying uplink activities (invoked by the GPC uplink switch). The
characters UL are displayed flashing.

One-character field which identifies the GPC that is driving the display page.

. Twelve-character alphanumeric field which displays mission time (MT), either mission elapsed

time (MET) or GMT as specified on the TIME display, in days (3 digits)/hours (2 digits):
minutes (2 digits): seconds (2 digits).

. Twelve-character alphanumeric field used to display CRT time (CRT Timer). This field is driven

by the source corresponding to the Major Function select switch, is shown only when a timer is
activated via the TIME display, and is the same format as G. (45609/47317)

Three-character alphanumeric field used to display BFS when the BFS is the source of the
display. A stippled (dotted) background is used on the display format to highlight background
nomenclature and/or foreground data fields that are supported and driven only by BFS.

Line 25 is reserved for outputting CRT messages.

. Two-character numeric field reserved for displaying the total number of messages in the queue

waiting to be processed.

Line 26 is reserved for the scratch pad line which is used to echo the keyboard entries made by
the crew and for display of DEU detected error messages.

3.2-1
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Figure 3-1. Standard Display Page
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3.3 OPS, SPEC, DISP PAGE HIERARCHY

As indicated in sections 3.2 A, B, and C above, the basic ordering of “layers” of CRT images is OPS,
SPEC, DISPLAY. At transition into an OPS, all CRTs with Major Function of the OPS will display the
OPS/Mode display. Requesting a SPEC overlays the OPS display with the desired SPEC. Requesting a
display only function (DISP) overlays the SPEC display with the desired DISPLAY. A subsequent
RESUME will return the underlying SPEC display and another RESUME will return the underlying OPS
display. Two SPEC functions are allowed to be active per Major Function.

—1 Requests on the same level are not stacked. That is, a SPEC request followed by a second SPEC
request results in termination of the first SPEC before the second SPEC is initiated. A subsequent
RESUME will return to the OPS display, not the first SPEC. (25396) (33754) (37503)

—2 A failed SPEC may be RESUMEGd by one of two methods: an OPS transition may be requested
(which will automatically cancel it); or a DEU-Equivalent RESUME message may be sent to the

GPC controlling the failed DEU.
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3.4 USER’S GUIDE DISPLAY FORMAT

The PASS contains over 70 CRT and 100 TEXT and GRAPHICS displays for presentation via keyboard
request. Each display will be presented with the following information:

A. Display name.

B. Auvailability, which OPS.

C. Purpose of the display in a short description.

D. Picture of the CRT image.

E. Display Functions table which describes functional capability of display.
F. Display Items table which lists ITEMs versus functional capability.

Since the available CRT displays change from mission to mission and since each display is an entity
unto itself, presentation of the material in this section will be as follows:

A. Section, Figure, or Table number will be specified by the display number.

B. Each display will be paginated by 3.5.+ Display number + page (for example, GPC Memory
will be 3.5.000-1, 3.5.000-2, etc.).

Table 3-2 lists the CRT displays available in PASS.

Notes concerning displays will usually appear at the place most applicable in the Display Purpose,
Display Function/Item tables. However, notes of a broad nature concerning displays will be found

here.

—3.1 Several of the display logouts were made assuming numerical values would be positive only.
No room for a sign (+ or —) was allowed. (45822)

—3.2 There is a known 1.2 micro-second window during which the DEU is susceptible to invalid
keycodes input from the keyboard adapter unit.

In order to save GPC memory space, several display formats are offloaded to the Display Electronics
Unit’s (DEU’s). These display formats are called Critical Formats and are listed in Table 3-1.

3.4-1
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TABLE 3-1. CRITICAL FORMATS

MEMORY
DISPLAY # DISPLAY TITLE CONFIGURATION
000 GPC MEMORY ALL
018 GNC SYS SUMM 1 1,2,3,8
021 IMU ALIGN 2,3
022 S TRK/COAS CNTL 2,3
023 RCS 2,38
050 HORIZ SIT 1,3
051 OVERRIDE L3
099 FAULT ALL
1011 XXXXXX TRAJ 1
3011 XXXXX MNVR YYYYY 1,23
3041 ENTRY TRAJ 1 3
3051 VERT SIT 1(2) L3

34-2
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3.4.1 DISPLAY: XXXXIPL MENU

—1 AVAILABILITY: Only during GPC IPL, see Section 2.3, System Initialization.

—2 PURPOSE: The IPL Menu display provides the user with the capability to select different GPC
software loads and provides access to the GPC Self-Test Program (STP) and the Real Time
Processor (RTP) functions of the GPCIPL program during self-test operation. With this display,
the user has the capability to run STP or RTP and has the means to control and monitor memory
purge operations for the DEU, MMU, and/or GPC. The display consists of 2 pages.

( )
XXXXIPL MENU (1)XX X DDD/HH:MM:SS
PASS1 1X PASS5  9X DDD/HH:MM:SS
BFS1 2X BFS5 10X STP/PURGE CYC CNT XXXXX
PASS2 3X PASS6 11X ERROR/MSG CODE XXX

BFS2 4X BFS6 12X ERROR/MSG CODE CNT XXXX
PASS3 65X PASS7 13X TOTAL ERR/MSG CNT  XXXX
BFS3 6X BFS7 14X MSGS STILL IN LIST XXX
PASS4 7X  PASS8 15X

BFS4 8X BFS8 16X MCDS BITE
MODE  XXXX
17 DEU FORMAT LOAD X BSR1  XXXX
BSRZ  XXXX
START GPC SELF TEST 18X SWSW  XXXX

STOP GPC SELF TEST 19X
START DEU SELF TEST 20X

XXXXXXXXXXXXXX
27 OPTION X
STOP STP ON ERROR 24X
CONTINUE STP ON ERROR 25X |START 28X
INHIBIT CKPT LOAD 26X |STOP 29X
(XX)
. J

Figure 3. IPL (1)
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GPCIPL MENU (2)XX X DDD/HH:MM:SS

DDD/HH:MM:SS

17 DEU FORMAT LOAD X STP/PURGE CYC CNT XXXXX
ERROR/MSG CODE XXX

START GPC SELF TEST 18X  ERROR/MSG CODE CNT XXXX
STOP GPC SELF TEST 19X  TOTAL ERR/MSG CNT XXXX
START DEU SELF TEST 20X  MSGS STILL IN LIST XXX

MCDS BITE
MODE XXXX
BSR1 XXXX
STOP STP ON ERROR 24X BSRZ2 XXXX
CONTINUE STP ON ERROR 25X SWSW XXXX

INHIBIT CKPT LOAD 26X

OLD PSW XXXX XXXX XXXX XXXX

REGISTER 0-3  XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
SET 0 4-7  XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX

REGISTER 0-3  XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
SET 1 4-7  XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX

FLOATING ©-3  XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX
PT REGS 4-7 XXXXXXXX XXXXXXXX XXXXXXXX XXXXXXXX

MAJ=XXXXX MIN=XX SCHEDWRD=XXXXXXXX CLOCK1=XXXXX
(XX)

Figure 3. IPL (2)
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TABLE 3. IPL-1 DISPLAY FUNCTIONS

KYBD
# | FUNCTION ENTRY(S) NOTES

1 | Display Call-Up

Initial Page 1 None The initial IPL MENU page is presented on a
CRT during IPL of a GPC following
procedures in Section 2.3. Basic requirements
are:

1 — BFC CRT Switch ON.

2 — BFC CRT Select Switch in proper position
for desired CRT.

3 — GPC IPL’ed and taken to STANDBY with
DEU LOAD outstanding.

At display call-up, the title will be “GPC IPL
MENU (1).” Also at display call-up, a flashing
message will be on the message line and MSGS
STILL IN LIST will be 2 for nominal case. A
MSG RESET key entry twice will remove the
two nominal messages

(GPCIPL AA.BB.CC.DD.EE LOADED,
DCP AA.BB.CC.DD.EE LOADED).

Page 2 and SYS SUMM The page 2 title is “GPCIPL MENU (2).”
Subsequent Page 1's Repeated input of SYS SUMM key will toggle
between page 1 and page 2.

2 | GPC Software Load ITEM N EXEC Causes software loader (SSL or BSL) to fetch
Selection requested software from selected MMU for
GPC load. For PASS, N=1, 3, or 5§ for MMU
area 1, 2 or 3 respectively. Upon entry, an *
will be driven by the selected ITEM (For BFS,
N=2,40r6 for MMU area 1, 2, or 3
respectively).

3 | GPC Self-Test One cycle of the GPC self-test program is
automatically done when the GPC is moded to
STANDBY. The upper right comer of the
display provides self-test information:

STP/PURGE CYCLE COUNT
Number of times GPC self-test/purge
program has executed.

ERROR/MSG CODE
Hex code for error message currently
on message line.

ERROR/MSG CODE COUNT
Number of errors of the type shown
by ERROR/MSG CODE which have been
generated.
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TABLE 3. IPL-1 DISPLAY FUNCTIONS (Continued)

# | FUNCTION

KYBD
ENTRY(S)

NOTES

GPC Self-Test
(Cont’d)

5 | DEU Self-Test
Control

ITEM 24 EXEC
ITEM 25 EXEC

ITEM 18 EXEC

ITEM 19 EXEC

4 | DEU Format Load ITEM 17 EXEC

ITEM 20 EXEC

TOTAL ERR/MSG COUNT
Total number of errors sensed.

MSGS STILL IN LIST
Number of messages remaining in
list to be viewed.

On page 2 of IPL MENU, detailed data taken
at the time of the current error is shown. This
data includes the old PSW, general and floating
point registers, and major/minor cycle
information.

Stop self-test execution on error. (lab use only)

Let self-test execution continue on error
(mutually exclusive with ITEM 24). (lab use
only)

Start cyclic self-test of GPC. Will continue to
run (assuming no errors) until terminated.

Stop cyclic self-test of GPC.

Load the DEU with a selected format load
which consists of static background Format
Control Words (FCWs) to be used at a later
time.

Start Stand-Alone Self-Test Program (SASTP)
of DEU (refer to section 3.4.2 for a detailed
write-up).

NOTE: Execution of the DEU self-test is
terminated by the RESUME key or the DEU
LOAD switch on panel O6.
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TABLE 3. IPL-1 DISPLAY FUNCTIONS (Continued)

KYBD
# | FUNCTION ENTRY(S) NOTES
6 | Memory Purge ITEM 27+ X The default title is MEMORY PURGE, but
Control EXEC will be changed as follows:
Option (X) Title
1 DEU ERASE ***
2 MMU1 OVERWRITE **
3* MMU1 ERASE ***
4 MMU1 CHECKSUM
5 MMU2 OVERWRITE **
6* MMU2 ERASE ***
7 MMU2 CHECKSUM
8 GPC ERASE ***
NOTES:

* Use option 3 or 6 to purge MMU
prior to removing from a red
environment.

** 1 pass only.

**%* GPC - 100 passes.
DEU - 8 passes.
MMU - 3 passes.

ITEM 28 EXEC Start function selected by ITEM 27.
ITEM 29 EXEC Stop function selected by ITEM 27.
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TABLE 3. IPL-2 DISPLAY ITEMS
# DEFINITION MIN | MAX | UNIT| FN | HAL NAME/NOTES
1 Load PASS, Area 1 into 2
GPC
2 Load BFS, Area 1 into GPC 2
3 Load PASS, Area 2 into 2
GPC
4 Load BFS, Area 2 into GPC 2
5 Load PASS, Area 3 into 2
GPC
6 Load BFS, Area 3 into GPC 2
7- | Not Currently Supported
16
17 | Load DEU Format 4
18 | Start Cyclic GPC Self-Test 3
19 | Stop Cyclic GPC Self-Test 3
20 | Start DEU SASTP 5
21- | Not supported, do not use.
23
24 | Stop Cyclic GPC Self-Test 3
on Error. Lab use only.

25 | Continue Cyclic GPC 3
Self-Test on Error. Lab use
only.

26 | IMU Checkpoint Data Load Allows the user to inhibit
loading of IMU
checkpoint data from
MMU into the BFS GPC.

27 | Select Purge Option 6

28 | Start Purge Option 6

29 | Stop Purge Option 6
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3.4.2 DISPLAY: DEU STAND-ALONE SELF-TEST (DEU SAST)

—1 AVAILABILITY: During Non-Default IPL. Only

—2 PURPOSE: The DEU Stand-Alone Self-Test Display is used to check out the basic functions of
the MCDS. The display for the DEU stand-alone self-test is nonstandard. This test is run
independently of other functions. The only contact with the GPC is polling, so that the test may be
terminated. The display does not include OPS, SPEC, or DISP page numbers. It does not include

~ the standard title line, the GPC indicator, the mission elapsed time, the event timer, the tutorial line,
the fault line, or the scratch-pad line. It cannot be overlain. This display is invoked via the IPL

MENU.

fﬁ
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Figure 3.DEU
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3.4.2.1 NORMAL OPERATION

The following descriptions pertain mainly to normal operation of the test and describe the patterns to be
observed when nothing is malfunctioning. Static elements of the display are described 3.4.2.1-1 through
3.4.2.1-9. Dynamic elements are described in 3.4.2.1-10 through 3.4.2.1-15. Interactive control features of
the display are described in 3.4.2.1-16 through 3.4.2.1-18.

—1 At the top of the display, the lower-case Roman letters, of normal size and at bright intensity level,
appear in the sentence:

pack my box with five dozen liquor jugs

—2  On the second line, offset 3 spaces to the left under the first line, the upper-case Roman letters, of
normal size and at normal intensity level, appear in the sentence:

PACK MY BOX WITH FIVE DOZEN LIQUOR JUGS

—3  On the third line, offset to the left under the second line, at bright intensity level and normal size,
the following characters appear in groups of five separated by spaces: :

[e= ] (l~y) ™2t ta' i —-./t+ P>j3-_4

Left bracket, centered dot, overscore, upper left dot (or degree sign), right bracket; space, left paren,
exclamation mark, sinusoid, check mark, right paren; space, upper double dot, query mark, upper
centered dot, upper vertical half line, upper double dot; space, up arrow, ampersand, apostrophe,
comma, down arrow; space, right arrow, period, slash, colon, left arrow; space, right arrow head,
semicolon, right horizontal half line, underscore, left arrow head.

—4 Below the third line of text is a square with sides 0.7383 inch in length, oriented horizontally and
vertically and drawn with normal intensity. Within the square is a dynamic display of rotating
vectors described in 3.4.2.1-15.

—5 At the left side of the display is an arrangement of four concentric circles with respective diameters
of 0.2872 inch, 0.8204 inch, 1.7364 inches, and 2.1876 inches. All circles are written with normal
intensity. The second smallest (0.8204 inch diameter) is dashed, and the other three are drawn with
solid lines. A capital letter X, at normal intensity and 0.125 inch high, is written so its center
coincides with the largest circle at the top (0°). Another such capital X is on the largest circle at the
right side (90°). Within the arrangement of circles is a dynamic display of rotating and revolving
letters described in 3.4.2.1-14.

—6 Two parallel lines run diagonally across the screen from the lower left corner to the upper right
corner at an angle of 35.54 degrees to the horizontal. The lines are 0.8980 inch apart and each
passes 0.4490 inch from the center of the screen. Both lines are of normal intensity, the upper line
is dashed, the lower line is solid, and both lines run to the edges of the screen, except that the solid
line does not enter a text line at the bottom of the display.

—7 At the left side of the screen, under the array of concentric circles and to the left of the dashed
diagonal line, there is an area that should be blank unless the blanking feature is malfunctioning. If
the letter writing is working, but the blanking is not, the following legend appears in this area:

BLK
(FAIL)

—8 About the center of the screen is an array of tick marks for checking focus and resolution. The tick
marks are short, straight line segments from the symbol generator character matrix. To the left of
screen center are 33 vertical tick marks 0.0273 inch apart in a horizontal array. To the right of
screen center are 34 marks in such an array. Above the center of the screen are 33 horizontal tick
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marks 0.0273 inch apart in a vertical array. Below screen center are 34 marks in such a vertical
array.

All 128 defined symbol elements of the DEU are displayed. In addition to upper- and lower-case
letters in the top two lines and the symbols in the third line, the numerals and other symbols are
displayed in the left part of the bottom (scratch-pad) line, as follows:

0123456789+ :—=#%><*

These characters are written at normal size. The numerals are displayed at normal intensity. The
mathematical symbols in the bottom line are displayed at bright intensity. The 20 remaining
characters are written in an array five characters high and four characters wide below and to the
right of the array of resolution marks. These 20 characters are various lower and upper case Greek
letters, del (upside-down capital delta), TACAN symbol (an outline Y with all three arms of equal
length and angle), diamond, and plan and elevation outlines of the Space Shuttle.

Below and to the right of the four-by-five array of Greek and special characters is an array of
horizontal lines of varying brightness. There are ten horizontal lines, the shortest being 0.0068 inch
long and the longest being 3.5000 inches long. Successive lines double in length (0.0068, 0.0137,
0.0273, 0.0547, 0.1094, 0.2188, 0.4375, 0.8750, 1.7500, 3.5000). All ten lines are spaced vertically
equidistant, and right ends are vertically aligned and connected with a vertical line. The five shortest
of these ten lines are displayed at normal intensity and flashing. The five longest of these ten lines
are displayed with continuously varying intensity from zero to maximum and continusously varying
back to zero. This intensity variation occurs with a period of approximately 2.33 seconds.

—11 Above the array of Greek letters and special symbols and the array of flashing and variable;intensity

-12

-13

~14

lines there is a small square (from the symbol generator character matrix) which travels continuously
back and forth in a horizontal line (between the center and the right edge of the screen). The
center-to-center distance of the extreme positions of this square is 3.3975 inches. This square is
displayed at normal intensity and travels back and forth at a rate of 0.374 inch per second. A
complete cycle requires approximately 18.62 seconds.

From the rightmost position of the horizontally moving square, there is a similar vertically moving
square. The extreme positions of the vertically moving square are (1) the rightmost position of the
horizontally moving square and (2) a position 0.8613 inch directly above the first position. This
square is displayed at normal intensity and travels up and down at a rate of 0.374 inch per second.
A complete cycle requires approximately 4.63 seconds. Every fourth cycle, this square coincides at
the bottom of its travel with the horizontally moving square at its right most position.

Between the diagonal lines drawn across the screen from lower left to upper right, there is a spinning
“bug” consisting of 16 lines in a sunburst array, rotating about a center which moves up and to the
right. The lines begin 0.2051 inch from the center of rotation and extend another 0.2051 inch
outward. The array of lines rotates at 53.17 degrees per second, while the center moves up and to
the right (along an incline of 35.54 degrees to the horizontal) at a rate of 1.536 inches per second.
The pattern does not appear to be a rolling wheel, but rather an emblem at the center of a rolling
wheel with about four times the diameter. Immediately following the upward transit, the bug
reverses direction and appears to roll and slide down the hill at the same rate it moved up. Then it
starts up again. The complete cycle takes approximately 26.48 seconds.

In the array of circles at the left of the screen are two patterns revolving about the center within the
annulus defined by the two large circles. The first patterns consists of the capital letters AB, with
the A having a height of 0.150 inch and the B having a height of 0.125 inch. The A and B each
remain upright, while they revolve around their common center at the same rate the pattern revolves
about the center of the circles. Thus the B leads the A around the circle in a clockwise direction.
The second patterns consists of the capital letters CD, with the C having a height of 0.150 inch and
the D having a height of 0.125 inch. The entire pattern rotates at the same rate, it revolves
(clockwise), so that the bottom of the letters is toward the center of the circles and they are read in
the order CD when viewed from the center of the circles. There is also a 0.125-inch capital X at the
common center of these circles, which rotates about its own center at the same rate the AB and CD
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patterns revolve. The common rate of revolution and rotation of the AB, CD, and X patterns is
approximately 33.84 degrees per second. The rotation cycle takes about 10.64 seconds to complete.

—15 Within the square box described in 3.4.2.1-4 is a rotating array of lines (boxed windmill). Two lines
intersect at right angles in the center of square. When they are in the horizontal and vertical
positions, they bisect the sides of the square. In the 45-degree position, they form the diagonals of
the square. At all times, these rotating lines extend to the sides of the square, but not beyond. The
array rotates counter clockwise at a variable rate. Near the position as diagonals, the rotation rate is
approximately 3.15 degrees per second. Near the position perpendicular to the sides of the square,
the rotation rate is approximately 6.30 degrees per second. Every 90 degrees of rotation the pattern
repeats. This 90-degree rotation takes approximately 18.2 seconds.

—16 Within the angle defined by the two small squares moving, respectively, left and right, up and down,
there is a small block of significant text. The top line of this text block contains the legend KBUA
followed initially by two asterisks(*s). The second line contains the legend KBUB followed initially
by two asterisks(*s). These lines are for checking operation of the keyboard associated with the
display. If the display is on the center CRT, one line is used for each of the two keyboards that
may be connected to the CRT. The keys are coded from 00 through 31, from left to right and top
to bottom. As any key is depressed, its number appears on the display and remains until another
key is depressed. This display of key codes goes on right along with key sequences that activate the
status test. On the next line an encoding of the position of the Major Function switch is shown to
the right of the letters MF as GNC, SM, or PL. The position of the Major Function switch may
be changed for testing purposes. On the next line is a reminder for activation of the BITE test and
indication of when it is in progress.

—17 On the right portion of the bottom line of the display, the word STATUS appears, followed by a
pattern of four groups of four hexadecimal digits indicating the status of the BITE register. The
digits are initially blank while the condition of the DEU is being assessed by the program. The
status is then displayed. The normal display is:

8200 8000 8000 0000

If the DEU has just been reloaded, for such reason as initial startup or a power transient, the last
group of four digits, instead of being 0000, will be 2000. The BITE test can be activated by entering
ITEM 1 EXEC. While the test is in progress, an asterisk (*) appears to the right of TEST 1. When
the test is completed, the asterisk (*) is removed and the new condition of the BITE registers is
shown following the word STATUS in the bottom line of the display. Following Test 1, the
STATUS display should be:

8276 8080 AOOO 0000

The dynamic portions of the display continue uninterrupted while this testing is in progress.

—18 To terminate the DEU stand-alone self-test display, the Major Function switch must be in the same
position it was in when the self-test was initiated while the RESUME key is entered. If the Major
Function switch is not set properly, the word ERR appears beside the Major Function indicator on
the display and flashes. ERR remains flashing, until a key is depressed on the keyboard or until the
position of the Major Function switch is changed; then the error message disappears.
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3.5 DISPLAYS

Table 3-2 is a listing of the CRT displays in this section.

TABLE 3-2. CRT DISPLAYS
CRT | MF | TITLE CRT | MF | TITLE
000 | ALL | GPC MEMORY (Also G9011)| 097 S | PL RETENTION
001 | ALL | DPS UTILITY 099 | ALL | FAULT
002 | ALL*| TIME 100 | GP | GTS DISPLAY
006 | ALL | GPC/BUS STATUS 101 G | SENSOR SELF TEST
018 G | GNCSYS SUMM 1 (pre-flight)
019 G | GNCSYS SUMM 2 102 | G | RCS/RGA/ADTA TEST
020 | G | DAP CONFIG 104 | G | GNDIMU CNTL/MON
021 G | IMU ALIGN (pre-flight)
022 | G | STRK/COAS CNTL 105 | G | TCS CONTROL
023 G | RcS 106 | G | MANUAL CONTROLS
025 | G | RMORBIT 110 | G,P | BUS/BTU STATUS
033 G | REL NAV 111 P | SL MEMORY DUMP
034 | G | ORBIT TGT 12 | G | GPC/BTUIF
040 | G | SENSOR TEST 13 | G | ACTUATOR CONTROL
041 G | RGA/ADTA/RCS 1011 | G | XXXXXX TRAJ
042 | G | SWITCH/SURF 1021 | G | XXXXXX TRAJ
043 G | CONTROLLERS 1031 | G | XXXXXX TRAJ
044 | G | SWITCHES 1041 | G | XXXXX MNVR YYYYY
045 | G | NWS CHECK 1051 | G | XXXXX MNVR YYYYY
050 G | HORIZ SIT 1061 | G | XXXXX MNVR YYYYY
051 G | OVERRIDE 2011 | G | UNIVPTG
053 G | CONTROLS 2021 | G | ORBIT MNVR EXEC
060 S | SM TABLE MAINT 2011 | S | ANTENNA
062 | GS | PCMMU/PL COMM 2021 | S | PL BAY DOORS
064 S | SM GROUND CHECKOUT | 3011 | G | DEORB MNVR COAST
066 S | ENVIRONMENT 3021 | G | DEORB MNVR EXEC
067 S | ELECTRIC 3031 | G | DEORB MNVR COAST
068 S | CRYO SYSTEM 3041 | G | ENTRY TRAJ 1
069 S | FUEL CELLS 302 | G | ENTRY TRAJ2
076 S | COMM/RCDR 3043 | G | ENTRY TRAJ3
077 S | EVA-MMU/FSS 3044 | G | ENTRY TRAJ 4
078 S | SMSYSSUMM I 3045 | G | ENTRY TRAJS
079 S | SMSYSSUMM 2 3051 | G | VERTSIT1
085 S | MASS MEMORY R/W 3052 | G | VERTSIT2
086 S | APU/HYD 4011 | S | ANTENNA
087 S | HYD THERMAL 6011 | G | XXXXXX TRAJ
088 S | APU/ENVIRON THERM 6021 | G | VERTSIT1
089 S | PRPLT THERMAL 6031 | G | VERTSIT2
090 S | PCS CONTROL 8011 | G | FCS/DED DIS C/O
094 S | PDRS CONTROL 911 | G | GPC MEMORY
095 S | PDRS OVERRIDE 9011 | P | MASS MEMORY R/W
096 S | PDRS STATUS

* Valid in all MC except G1 and G3.
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3.5.000 DISPLAY: GPC MEMORY
—1 AVAILABILITY: OPS Display - OPS 0 and G9; SPEC 000 in all OPS.

—2 PURPOSE: The GPC Memory display provides general system level controls. These are:
updating the GRT (GPC reconfiguration table); updating the BAT (Bus Assignment Table);
modification/display of GPC memory; dump (via downlist -FMT 90) of GPC memory; selection of
GPC to be Downlisted; loading of a GPC with a given memory configuration without execution
(freeze-dry); resetting of I/O error log, CAM status, and SYNC TRACE log; ENABLE/DISABLE
of the downlist of a non-prime OPS O GPC; ENABLE/DISABLE OPS 3 UPLINK; and Mass
Memory area selection by major function. (37536)

s ~
oeel/ / GPC MEMORY XX X DDD/HH:MM:SS
DDD/HH :MM:SS
MEM/BUS CONFIG | READ/WRITE XXX
1 CONFIG XX(XX) DATA 26X BIT SET 22X SEQ ID 24
2 GPC X X X X X| CODE 21X BIT RST 23X WRITE 25
26 ENG UNITS XXX HEX 27X
STRING 1] 7 X ADD ID DESIRED ACTUAL
2] 8 X | 28 XXXXX 29 XXXX  £XXXXXXXXXXX
31 9 X | 30 XXXXX 31 XXXX  XXXXXXXXXXX
4110 X | 32 XXXXX 33 XXXX  XXXXXXXXXXX
PL 1/2]11 X | 34 XXXXX 35 XXXX  £XXXXXXXXXXX
36 XXXXX 37 XXXX  £XXXXXXXXXXX
CRT 1112 X | 38 XXXXX 39 XXXX  £XXXXXXXXXXX
2113 X
3/14 X | MEMORY DUMP STORE ~ MC=XX
4115 X 40 START ID XXXXX | 45 CONFIG XX
41 NO WORDS XXXXXX| 46 GPC X
LAUNCH 1{16 X 42 WDS/FRAME XXX STORE 47
2117 X DUMP 43
MM 1]18 X
2119 X 44 DOWNLIST GPC X |MM AREA
OPS O ENA 49 X PL 52 X
OPS 3 UPLK 50X GNC 53 X
OPS 3 INIT 51 ERR LOG RESET 48 SM 54 X
(XX)

Figure 3.000
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TABLE 3.000-1. DISPLAY FUNCTIONS

# | FUNCTION KYBD ENTRY(S) NOTES

1 Display Call-Up OPS 000 PRO OPS 0 is also forced by GPC Mode Switch
action (RUN-HALT/STANDBY-RUN).
(35513) (37427)

OPS 901 PRO With MCDS Major Function = GNC
causes transition to GNC 901.

SPEC 000 PRO Upon display initialization the major
function active in the GPC controlling the
MCDS will be shown at the right of
READ/WRITE. Valid indications are
GNC, SM, and PL. (37516)

2 GPC ITEM 1+ X EXEC X is desired memory configuration number
Reconfiguration (must be input before items 2-19): (37427)
Table (GRT)

Update X =
1-G1 4 - SM2 7 - NA
2 - G2 5 - SM4 8 - G8
3

- G3 6 - PL9 9 - G9

Upon entry of ITEM 1, GRT & BAT
reflect current values for the selected MC.
(37506/104403)

ITEM N+ M EXEC N is item number 2-6. M must be
corresponding GPC number (use in MC
target set) or 0 (do not use GPC in MC):

ITEM GPC ITEM  GPC
2 -1 5 - 4
3 - 2 6 - 5
4 - 3

Note: Normally, GPC reconfiguration and
bus assignment occur on OPS Transitions
(or OPS Mode Recall) based on Items
2-19. On an OPS Transition from G1 to
G3, the active G1 DPS configuration shall
be used to determine the G3 DPS
configuration, but only if the

G3 GRT/NBAT (Items 2-19) have not
been changed during G1.

3 | Bus Assignment ITEM 1+ X EXEC See entry for GRT update (function 2).
Table Update
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TABLE 3.000-1. DISPLAY FUNCTIONS (Continued)

# | FUNCTION KYBD ENTRY(S) NOTES

ITEM N+ M EXEC N is item number for selected string/bus
(7-19); M is GPC which will command bus
(string) in selected MC (0 will leave bus
with no commander).

NOTE: Normally, GPC reconfiguration
and bus assignment occur on OPS
Transitions (or OPS Mode Recall) based
on Items 2-19. On an OPS Transition
from G1 to G3, the active G1 DPS
configuration shall be used to determine
the G3 DPS configuration, but only if the
G3 GRT/NBAT (Items 2-19) have not
been changed during G1.

4 | GPC Memory ITEM 20 EXEC Selects unprotected memory for
Display/Modification display/writing to (default value). (37547)
ITEM 21 EXEC Selects protected memory for
display/writing to. Selection causes CODE
to flash.

ITEMs 20 and 21 are mutually exclusive.
Selection of either will cause the display to
be reinitialized.

ITEM 26+ ABB EXEC | Select desired engineering units for display
of data (31987) (default is HEX):

A 1 - 16 bit/fixed
2 - 32 bit float.
B =
00 - No conversion (display units in
memory, not HEX)
01 - NM from ft
02 - NM from Kft
03 - ft from NM
04 - Kft from NM
05 - ft/sec2 from G’s
06 - deg/sec from Mrad/sec
07 - deg from Arc-sec
08 - ft/sec? from Micro-G
09 - deg from rad
10 - Kft from ft

ITEM 27 EXEC Select HEX for display (default) - Mutually
exclusive with ITEM 26.
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TABLE 3.000-1. DISPLAY FUNCTIONS (Continued)

FUNCTION

KYBD ENTRY(S)

NOTES

Bit Set/Reset

ITEM 28+ XXXXX
EXEC

ITEM 24 EXEC

ITEM 29+ XXXX
EXEC

ITEM 25 EXEC

ITEM 22 EXEC
ITEM 23 EXEC

ITEM 28+ XXXXX
EXEC

ITEM 29+ XXXXX
EXEC

ITEM 25 EXEC

HEX address of memory to display
(0-3FFFF) (software constraint). Entry
causes cyclic updating of current value in
ACTUAL column. If ITEM 26 entered
and A = 2, address must be even. ITEMS
30, 32, 34, 36, and 38 may also be used to
enter addresses.

Optional; Causes the next 5 addresses after
the address specified via ITEM 28 to be
displayed. At least one address must have
been entered previously.

HEX value to be entered in memory
address specified by ITEM 28. ITEMs 31,
33, 35, 37, and 39 correspond to ITEMs
30, 32, 34, 36, and 38. '

Modifies memory by placing desired value
into specified address. (55501) ACTUAL
will equal desired unless the address is
updated again by other software
computations.

If ITEM 20 selected, address(es) must
already be unprotected.

Address/Data must be entered as pairs
prior to write.

Select bit set function.

Select bit reset function (Mutually
exclusive with ITEM 22).

One to six half-words may be modified at
any one time by specifying appropriate
addresses.

Specify address of word where bit residés
(Optional ITEM 24 may be used to specify
5 additional consecutive addresses).

The 4-HEX digit value is a mask for bit(s)
to be set or reset. A ‘1’ in the mask bit
will cause the corresponding bit in the
specified word to be set or reset.

Set or Reset bits.

3.5.000-4
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TABLE 3.000-1. DISPLAY FUNCTIONS (Continued)

# | FUNCTION KYBD ENTRY(S) NOTES
6 | GPC Memory ITEM 40+ XXXXX Start address of memory dump in HEX
Dump via downlist EXEC (0 - 3FFFF Note: Software constraint).
ITEM 41+ XXXXXX | Number of words (decimal) of memory to
EXEC be dumped (1 - 262,144 Note: Software
constraint).

ITEM 42+ XXX Number of words (decimal) per frame to
EXEC be used for the dump (including header

words and checksum). The maximum
value is dependent upon the current
downlist frame width. The following table
specifies the available formats and the
maximum words per format (depending on

KBPS role).
Format HDR Words LDR Words
20 32 16
21 128 64
22 112 56
23 128 64
24 (1) (1)
25 (1) (1)
26 48 48
32 112 56
42 128 N/A (2)
44 128 N/A (2)
46 128 N/A (2)
48 32 16
52 128 N/A (2)
53 128 N/A (2)
60 128 N/A (2)

(1) SM OPS 2/4 downlist size is
reconfigurable.

(2) No low data rate (LDR) capability is
supported for these formats.

ITEM 43 EXEC Initiate dump (data displayed for ITEMs
40 - 42 will be blanked when dump has
completed).
7 | Selection of GPC as | ITEM 44+ X EXEC X = Number of GPC selected to become
Prime Downlister downlisting GPC (1 - 5). Selected GPC

must be in common set.
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TABLE 3.000-1. DISPLAY FUNCTIONS (Continued)

# | FUNCTION KYBD ENTRY(S) NOTES

8 Freeze Dry GPC Freeze Dry: Load a GPC memory with a
selected Memory Configuration but do not
begin execution of it.

ITEM 45+ XX EXEC XX = desired MC (1-9, except 7).

ITEM 46+ X EXEC X = GPC number to be loaded (1 - 5).
GPC selected must be in common set
(NOT redundant set). Selected GPC must
be in OPS 0. MCDS used to make entries
must be commanded by selected GPC.

ITEM 47 EXEC Causes MC to be loaded. Current MC in
GPC is displayed in STORE MC = XX
on display. When XX = selected MC,
load is complete.

9 | Error Logs/SYNC ITEM 48 EXEC Causes:

Trace Reset SYNC Trace Log to be restarted. ;
All U-FAIL votes of GPC to be reset.
I/O Error Log to be cleared.

All GPC(s) in a redundant set receiving the
ITEM will take the specified actions. In
common set, each GPC must have ITEM
48 EXEC entered on an MCDS keyboard
being commanded by that GPC in order to
clear the logs, etc.

10 | OPS0D/L ITEM 49 EXEC OPS 0 is initialized with the D/L disabled.
ENA/DIS Execution of ITEM 49 enables the D/L
(Non-Prime GPC) and causes an asterisk to be displayed next

to the 49. Subsequent executions of ITEM
49 will alternately DISABLE/ENABLE
the downlist.

11 | OPS 3 UPLINK ITEM 50 EXEC ENABLE/DISABLE OPS 3 UPLINK
(toggle item). When ENABLED, this item
allows OPS 3 Entry Memory Uplink to
occur. It is initialized DISABLED and is
valid only after overlay failure.

ITEM 51 EXEC Initializes the resident MC and phase to
reflect MC 3. Valid only when Item 50 is
ENABLED. ‘

12 | Mass Memory Area | ITEM 52+ X EXEC X = Mass Memory Area (1-3) from which
Selection subsequent PL memory overlays are
obtained.
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TABLE 3.000-1. DISPLAY FUNCTIONS (Continued)

# | FUNCTION KYBD ENTRY(S) NOTES

ITEM 53+ X EXEC X = Mass Memory Area (1-3) from which
subsequent GNC memory overlays are
obtained.

ITEM 54+ X EXEC X = Mass Memory Area (1-3) from which
subsequent SM memory overlays are
obtained.

Notes on items 52-54:

1. It is possible to load an OPS from a
different area on mass memory by using
these items. It may be appropriate to
select MMU/MMU as the source of the
overlay (Item 10 on the DPS Utility
SPEC 001) to force mass memory
access. In this case, both major function
base and program overlay may be
obtained from the specified mass
memory area.

2. Item 53 must be consistent in all
participating GNC GPCs when
performing a GNC OPS transition. If
this is not the case, and MMU/GPC
errors are present during the OPS
transition, it is possible to obtain a
“mixed” overlay (i.e., MFB from a
different MM area than the program
overlay).
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TABLE 3.000-2. DISPLAY ITEMS
# | DEFINITION MIN | MAX | UNIT| FN | HAL NAME/NOTES
1 | Memory Configuration 1 9 2,3 | CZ2V_OPS_MC
Number 5,7 not valid
2 | GPC 1 Selection 0 1 2 CZ2V_GPC_NO
Only 0,1 valid
3 | GPC 2 Selection 0 2 2 Only 0,2 valid
4 | GPC 3 Selection 0 3 2 Only 0,3 valid
5 | GPC 4 Selection 0 4 2 Only 0,4 valid
6 | GPC 5 Selection 0 5 2 Only 0,5 valid
7- | String/GPC 0 5 3 CZ2B_STRING_MC
19| Assignment
20| Select DATA Mode 4 CDJB_ITEM_INPUT(1)
Items 20 & 21
21| Select CODE Mode 4 CDIJB_ITEM_INPUT(2)
Exclusive
22| Set Bit 5 CDIJB_ITEM_INPUT(3)
23| Reset Bit 5 CDIJB_ITEM_INPUT(4)
24| Sequential Addresses 4,5
25| Write to GPC Memory 4,5
26| Select Engineering 100 210 4 CDJV_SCALE
Units See function 4 for valid values
27| Select HEX display 4,5 | CDIB_ITEM_INPUT(8)
28-] GPC Memory Address 00000 | 3FFFF| HEX | 4,5 | CDJ_ADD_ID(1 thru 6)
38| to Display
(28, 30, 32, 34, 36, 38)
29-1 Desired value/mask 0000 | FFFF | HEX | 4,5 | CDJ_DESIRED (1 thru 6)
39 (29, 31, 33, 35, 37, 39)
40| GPC Memory Dump 00000| 3FFFF| HEX | 6 CDWV_MAIN_MEM_DMP_PRT
Start Address
41| Number or words of 1 262144| DEC | 6 CDWV_MAIN_MEM_DMP_LEN
GPC to dump
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TABLE 3.000-2. DISPLAY ITEMS (Continued)

# | DEFINITION MIN| MAX| UNIT| FN| HAL NAME/NOTES

42 | Number of 16 128 | DEC | 6 CDWV_MAIN_MEM_CM_WRDS_FRM
words/downlist See Function 6 for valid values.
frame

43| Initiate Downlist 6
Dump

44| Downlisting GPC 1 5 7 CZ2V_GPC_P
Selection

45| Select freeze-dry 1 9 8 Except 5,7
MC for GPC

46| Select GPC for 1 5 8 CDJV_FD_MC
freeze-dry

47| Initiate freeze-dry 8 | CDIV_FD_MC
load

48 | Error Log Reset 9

49| OPS 0 Enable 10

50| OPS 3 UPLINK 11 | CZ2B_ENA_BOOTSTRAP

Bit 16

51} OPS3 11
INITIALIZATION

52| PL MM AREA 1 3 12 | CDJV_MM_AREA$(1)

53| GNC MM AREA 1 3 12 | CDJV_MM_AREA$(2)

54| SM MM AREA 1 3 12 | CDJV_MM_AREA$(3)
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3.5.001 DISPLAY: DPS UTILITY
—1 AVAILABILITY: SPEC 001 in all OPS.

—2 PURPOSE: The DPS Utility SPEC function provides system level controls: MMU/major
function assignments; MDM/string port selection; uplink controls; memory configuration overlay
source/bus selection; variable downlist parameter selection; SM checkpoint retrieval control; direct
command output to MDMs; G3 Archive; LDB Enable/Disable capability; and maintenance ground
checkout options. (37536)

e 2
XXXX/001/ DPS UTILITY XX X DDD/HH:MM:SS
DDD/HH:MM:SS
MMU ASSIGN PORT ASSIGN
1 2 _PRI SEC UL CNTL
GNC 1X 2X STRING 1 15X|16X AUTO 35X
SM 3X 4X 2 17X|18X ENA 36X
PL 5X 6X 3 19X|20X INH 37X
OPS 0 7X 8X 4 21X|22X
PL 1/2 23X]|24X 1IPL SOURCE SW
MMU STATUS MASK 38X
1 XXX
2 XXX VAR PARAM ID LIST
25 XXXX
MMU SOURCE/BUS 26 XXXX G3 ARCHIVE
GPC/MMU 9X 27 XXXX LOAD 48X
. MMU/MMU 10X 28 XXXX RETRIEVE 49X
GPC/LDB 11X 29 XXXX
30 XXXX GROUND 0OPS
CKPT RETRV 31 XXXX GSE POLL ENA 50X
ENA 12X 32 XXXX SM GSE INH 51X
33 XXXX SM C/0 ENA 52X
RTC 34 XXXX GNC C/0 ENA 53X
13 XXXX XXXX BFC C/0 ENA 54X
CMD 14 ALT PL9 TB 55X
(XX)
\_ /
Figure 3.001
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TABLE 3.001-1. DISPLAY FUNCTIONS

KYBD
# | FUNCTION ENTRY(S) NOTES

1 | Display Callup | SPEC 001 PRO | SPEC call-up is legal in all OPS. (37427)

2 | MMU/Major ITEM N EXEC Each major function may be assigned a MMU to be
Function used for memory configuration overlays and other
Assignment MMU accesses (TFL loads, checkpoints, etc.). The

following matrix shows N for major function versus
MMU:
MMU 1 MMU 2
GNC 1 2
SM 3 4
PL 5 6
OPS 0 7 8

Selections are mutually exclusive; e.g., selection of
MMU 2 for GNC (N = 2) removes selection of
MMU 1 (N=1). The default selection is MMU 1
for all major functions. Selection(s) are maintained
across OPS transitions (for nominal cases). The
status of each MMU is indicated by RDY (ready for
access) or BSY (Off, just powered on less than 34
sec. ago; In use; or Busy, cannot accept a new access
request) immediately below the MMU assignment
matrix. (37420)

3 | MDM/String ITEM M EXEC Flight critical string MDMs are dual port devices and
Port Assignment the two ports are selectable on a string by string
basis. The following matrix shows M for string
versus port (a string is a pair of one forward and one

aft MDM):
String Primary Port Secondary Port
1 15 16
2 17 18
3 19 20
4 21 22

Payload buses are similarly selected. Primary
selection is M= 23, secondary is M= 24. All port
selections are maintained across OPS transitions.
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TABLE 3.001-1. DISPLAY FUNCTIONS (Continued)

FUNCTION

KYBD
ENTRY(S)

NOTES

Memory
Configuration
Overlay Source/
Bus Selection

GPC/MMU

MMU/MMU

GPC/LDB

ITEM 9 EXEC

ITEM 10 EXEC

ITEM 11 EXEC

The source for a memory configuration (MC) may
be selected as well as the bus over which the required
overlay(s) will be transmitted. (28304)

The MC source for the next OPS transition will be a
GPC if any GPC in the target set contains the
requested MC. If no GPC contains the requested
MC, the MMU assigned to the major function
requested (see function 2) will be used (or attempted)
for the MC overlay(s). (If not successful, the MMU
selection in function 2 will be automatically switched
to the other MMU.) The bus used for transmitting
the requested MC to GPC(s) will be the MMU bus
for the selected MMU (even if a GPC has the
requested MC, it will be transmitted to GPC(s) via
the MMU bus). This is the default option. (28304)

The major function base and OPS overlay for the
next OPS transition will be loaded from the MMU
selected (in function 2) via the MMU bus. Again, if
a failure occurs, the MMU selection will be
automatically switched to the other MMU and the
transition will be attempted again. Upon completion
of the transition, selection will revert to ITEM 9.

Note: Care should be exercised with this option - a
CLEAN copy of the Major Function Base
will be fetched from MMU thus destroying
memory of past events.

The requested MC overlay(s) will be taken from a
GPC in the target set and transmitted via the LDB
bus corresponding to the MMU selected for the
desired major function; e.g., if MMU 2 is selected,
LDB 2 will be used. Again, if a failure occurs, the
bus selection will be switched to the other LDB and
the request retried.

WARNINGS:

1) All other traffic on the LDB must be halted
during the transition (to prevent clobbering of the
MC being transmitted from the host GPC to
other GPC(s)).

2) Selection will not revert back to ITEM 9 at
completion of the transition (the assumption is
made that this option was selected because the
MMU bus was broken).

3.5.001-3




RELEASE: OI20
BOOK:

Date: 12/20/90
PASS User’s Guide Rev: 0

TABLE 3.001-1. DISPLAY FUNCTIONS (Continued)

FUNCTION

KYBD
ENTRY(S)

NOTES

Variable
Downlist
Selection

Checkpoint
Retrieval Enable

Realtime
Commands

ITEM N+M
EXEC

ITEM 12 EXEC

ITEM 13+
XXXXXXXX
EXEC

WARNINGS: (Cont’d)

3) If no GPC in the target set has the requested MC,
the OPS transition will fail; i.e., no attempt to get
the MC from MMU(s) will be made.

Note: Item 11 is mutually exclusive with Item 48
(G3 Load). Execution of Item 11 when Item
48 is already enabled shall result in rejection
of the input, and the output of a Class 5
ILLEGAL ENTRY message.

Up to ten GPC memory addresses in the range
0-FFFF (HEX) may be selected to be downlisted at
1 sample per second. ITEM numbers are 25-34 (N).
The default address for all ten slots is 34D0.
Selection of addresses is maintained across OPS
transitions. Selection of addresses is not common set
wide; 1.e., selection is not ICCed. The user should
insure that all target GPCs for redundant set
formation have the same addresses for variable
downlist.

Note: Because of the location of downlist frames, if
the user wants to downlist full words he must
use the combinations 25-32, 26-31, 27-30 or
28-29. 33 and 34 are half word only.

Enable the retrieval of SM checkpoint data when
transitioning to SM. Initially OFF, and reverts back
to OFF after a single use.

Allows commands to be sent to MDMs as if they
were uplinked. It is a user responsibility to insure
the data bus to be used is commanded by the
GPC(s) in the Major Function of the DEU being
used to enter the data.

Item 13 data is entered as HEX data defined by the
following binary format:

MMMMCCCCCIHIINIDDDDDDDDDDDDDDDD
Where:

MMMM Module (or card) address in the MDM.
CCCCC Channel number on the card referenced.

IIIIIII Index which selects the FCOS I/O Device
ID and the MDM MIA Address
(valid range is 1 to 17).
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TABLE 3.001-1. DISPLAY FUNCTIONS (Continued)
KYBD
# | FUNCTION ENTRY(S) NOTES
INDEX FCOS Device Selected MIA Address
1 TCS FF1 ID 27 10
2 TCS FF2 ID 28 10
3 TCS FF3 ID 29 16
4 TCS FF4 ID 30 10
5 TCS FA1 ID 31 12
6 TCS FAZ ID 32 12
7 TCS FA3 ID 33 12
8 TCS FA4 ID 34 12
9 TCS PF1 ID 49 16
10 TCS PF2 ID 50 12
11 TCS LB ID 62 16
12 TCS LB ID 62 12
13-14  SINGLE FLEX 1/2 ID 56 *
15-16  SINGLE FLEX 3/4 ID 57 *
17 SINGLE FLEX 5 ID 58 *
* Mission Dependent
DD...DD Data word to be output to the MDM.
Real time commands use MDM mode code ‘01000
(MDM Receive) only.
ITEM 14 EXEC Send the command set up by ITEM 13. Command
will be blanked on CRT.

8 | Uplink Control ITEM 35 EXEC Uplink enabled/inhibited based upon a “site-in-view”
flag from the SM GPC.

ITEM 36 EXEC Uplink always enabled (default).
ITEM 37 EXEC Uplink always inhibited.

9 | IPL SOURCE ITEM 38 EXEC ENABLE/DISABLE IPL SOURCE SWITCH
SWITCH MASK (toggle item). When ENABLED, the MMU
MASK IPL SELECT DISCRETES shall be ignored when

determining the availability of MMUs to support a
request for MMU 1/O other than IPL. The initial
state is DISABLED, but will be ENABLED upon
transition to memory configuration G1.

10 | G3 ARCHIVE ITEM 48 EXEC Enables/Disables G3 Archive Load. This item
permits the user to load a copy of the G3 program
overlay into upper memory during a subsequent G9
to G1 OPS transition.
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TABLE 3.001-1. DISPLAY FUNCTIONS (Continued)

FUNCTION

KYBD
ENTRY(S) NOTES

11

12

LDB ENA/DIS

Ground
Checkout

ITEM 49 EXEC Enables/Disables G3 Archive Retrieve. This item
permits the user to retrieve the G3 program overlay
from upper GPC memory on a subsequent G3 OPS
Transition.

Notes:

1. The source of the G3 program overlay shall
always be the mass memory area indicated by
the GNC MM AREA (Item 53 on
GPC/Memory Display).

2. Items 48 and 49 are mutually exclusive.
Whenever the user attempts to select either
item while the other is already enabled, the
other item will revert to the disabled state.

3. Upon successful completion of the G3
Archive Load, Item 48 shall be disabled, and
Item 49 shall be enabled. If the G3 Archive
Load was unsuccessful, Item 48 shall remain
enabled and Item 49 shall remain disabled.

4. Item 48 is mutually exclusive with Item 11 on
the DPS Utility Spec. An ILLEGAL
ENTRY message shall be annunciated
whenever the user attempts to enable either
item when the other is already enabled.

5. Item 48 is valid in G9 only, and Item 49 is
valid in G1, G2, G8, and OPS 0. Execution
of any of these items in any OPS except as
specified shall result in rejection of the input,
and the output of a Class 5 ILLEGAL
ENTRY message.

ITEM 50 EXEC Provide the capability of Enabling/Disabling LDB.
Successive executions of Item 50 will alternately
Enable/Disable LDB Polling.

Note: Item 50 is valid only in OPS G9, P9, and
Post IPL OPS 0. Execution of this item in
any OPS except as specified shall result in
rejection of the input, and the output of a
Class 5 ILLEGAL ENTRY message.

ITEM 51 EXEC Inhibits/Enables LDB Polling in the SM Major
Function only. Initial state is enable, and item

toggles.

ITEM 52 EXEC Enables/Inhibits SM Ground Checkout OPS. Initial
state is inhibit (toggle item).
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TABLE 3.001-1. DISPLAY FUNCTIONS (Continued)

KYBD
# | FUNCTION ENTRY(S) NOTES

ITEM 53 EXEC Enables/Inhibits GNC Ground Checkout OPS.
Initial state is inhibit (toggle item).

Note: Items 51, 52 and 53 are valid only in G9 and
OPS 0. Execution of any of these items in
any OPS except as specified shall result in
rejection of the input, and the output of a
Class 5 ILLEGAL ENTRY message.

ITEM 54 EXEC Enables/Inhibits the GPC commanding the DEU to
output the BFS RUN discrete Initial state of this
toggle item is inhibit. An asterisk is driven next to
the item when the BFS RUN discrete is enabled.

ITEM 55 EXEC This toggle item allows selection of toggle buffer 4 or
5 for PL. OPS 9 downlist. An asterisk is driven next
to the item when alternate toggle buffer 5 is selected
for PL9 downlist. Initial state has toggle buffer 4
selected.
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TABLE 3.001-2. DISPLAY ITEMS
# DEFINITION MIN MAX | UNIT| FN | HAL NAME/NQOTES
1 Assign MMUI1 to GNC 2 CZ2B_MM_MF
Default

2 Assign MMU2 to GNC 2

3 Assign MMUI1 to SM 2 Default

4 | Assign MMU2 to SM 2

5 Assign MMUI1 to PL 2 Default

6 Assign MMU?2 to PL 2

7 Assign MMU1 to OPS 0 2 Default

8 Assign MMU2 to OPS 0 2

9 Select GPC as source, 4 CZ2B_DPS_STATUS
MMU bus for MC Default

10 | Select MMU as source, 4 CZ2B_DPS_STATUS
MMU bus for MC

11 Select GPC as source, 4 CZ2B_DPS_STATUS
LDB bus for MC

12 | Enable SM Checkpoint 6 CZ1B_CKPT_RETRV_ENA
Retrieval

13 | Define Realtime 7 CDIJB_RTC_IPT
Command See function 7 definition

14 | Send Realtime Command 7

15 | Select Primary Port, 3 CZ2B_MODE
String 1 Default

16 | Select Secondary Port, 3 CZ2B_MODE
String 1

17 | Select Primary Port, 3 CZ2B_MODE
String 2 Default

18 | Select Secondary Port, 3 CZ2B_MODE
String 2

19 | Select Primary Port, 3 CZ2B_MODE
String 3 Default
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TABLE 3.001-2. DISPLAY ITEMS (Continued)
# DEFINITION MIN | MAX | UNIT| FN| HAL NAME/NOTES
20 | Select Secondary Port, 3 CZ2B_MODE
String 3
21 | Select Primary Port, 3 CZ2B_MODE
String 4 Default
22 | Select Secondary Port, 3 CZ2B_MODE
String 4
23 | Select Primary Port, 3 CZ2B_MODE
PL 1/2 Default
24 | Select Secondary Port, 3 CZ2B_MODE
PL 1/2
25- | Variable Downlist 0000 | FFFF| HEX S CDIJV_WORD_AREA
34 | Parameter SEE4 Default
35 | Uplink Control-Auto 8 CZ1B_D UL _CNTL
36 | Uplink Enabled 8 CZ1B_D_UL_CNTL
Default
37 | Uplink Inhibited 8 CZ1B_D_UL_CNTL
38 | IPL SOURCE 9 CZ2B_MMU_IPL_SW_MASK
SWITCH MASK Bit 16
39- | Null Items
47 | (Not Used)
48 | G3 ARCHIVE LOAD 10 | CZ2B_G3ARCH_STAT
Bit 15
49 | G3 ARCHIVE 10 | CZ2B_G3ARCH_STAT
RETRIEVE Bit 16
50 | LDB Enable/Disable 11
51 | SM GSE Inhibit 12
52 | SM Ground Checkout 12
ENA
53 | GNC Ground Checkout 12
ENA
54 | BFC RUN Discrete 12 | CZ2B_DPS_ITEMS
Enable Bit 8
55 | ALT PL9 Toggle Buffer 12 | CZ2B_DPS_ITEMS

Bit 9
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3.5.002 DISPLAY: TIME

—1 AVAILABILITY: SPEC 002 in G9, PL9, SM2/4, G2, and GS8.

—2 PURPOSE: The TIME SPEC function provides selection of displayed time (GMT or MET),
control of CRT timers, updating of the MTU, and selection of the time source used by the GPC(s).

(37536) (45609/47317)

Date:
Rev:

-
XXXX/002/ TIME XX X DDD/HH:MM:SS
DDD/HH :MM:SS
MISSION TIME TONE
GMT 1X 3 XX:XX:XX MSN T
MET 2X 6 XX:XX:XX
CRT TIMER
9 SET [XX:XX:XX 20 EXX:XX:XX CRT T
START 12 STOP 13
14 START AT XX:XX:XX MSN T 23 DURATION XX
17 COUNT TO XX:XX:XX MSN T
MTU
24 GMT A BEXXX/XX:XX: XX XXX
28 MET & HXXX/XX:XX:XX. XXX
UPDATE 32 MET RESET 33
GPC TIME GPC
GMT TRY| 1 XX
MTU ACCUM 1 [XXX/XX:XX:XX.XXXS 34 2 XX
2| XXX/ XX XX XX, XXXS 35 3 XX
3 XXX/ XX XX XX XXXS 36 4 XX
GPC | XXX/ XX XX XX, XXXS 37 5 XX
TIME SYNC 38
(XX)
_

Figure 3.002

3.5.002-1

12/20/90
0



RELEASE: OI20 Date: 12/20/90
BOOK: PASS User’s Guide Rev: 0
TABLE 3.002-1. DISPLAY FUNCTIONS
# | FUNCTION KYBD ENTRY(S) NOTES
1 | Display Call-up SPEC 002 PRO SPEC Call-up is valid except in OPS G1/6 &

Select Type of
Time for CRT

CRT Timer
Controls

Manual Timer

Start-At

ITEM 1 EXEC

ITEM 2 EXEC

ITEM 9+HH+MM
+SS EXEC

ITEM 12 EXEC

ITEM 14+HH+MM
+SS EXEC

G3. (37427)

Selects Greenwich Mean Time (GMT) for
display as time in the upper right corner of all
displays. Format is DDD/HH:MM:SS.
Default selection upon PASS initialization.

Selects Mission Elapsed Time (MET) for
display as time (same format as GMT). MET
will automatically be reset to O00/00:00:00
at SRB ignition.

The capability exists to display a time counter
immediately below the time displayed in
function 2. A single timer/major function is
available. Three types of counts are available:
manual, start-at (wait until some mission time
to start), and count-to (start now and count to
specified mission time). (37504)

The values specified are hours, minutes, seconds
desired in the timer.

The sign of the lowest non-zero item (ITEM 9
= hours, ITEM 10 = minutes, ITEM 11 =
seconds) 1s taken as the entire sign; thus
-014+10400 is -1 hr. 10 min. or -70 min.
Default value is 00:00:00.

Start the timer. If the time entered is negative,
the timer will count down to zero, then start
counting up. If the timer entered is positive,
the timer will start counting up.

The mission time (ignoring days) entered by
ITEMs 14-16 is compared to the current
mission time. When the specified mission time
is reached, the CRT timer will start counting at
the value specified via ITEMs 9-11, and ITEMs
9-11, 14-16 will be blanked.

NOTE: If an OPS transition is made to an
OPS where TIME is not a valid SPEC before
the specified mission time is reached, the time
will be nullified, i.e., the request will be
cancelled.
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TABLE 3.002-1. DISPLAY FUNCTIONS (Continued)
# | FUNCTION KYBD ENTRY(S) NOTES
Count-to ITEM 17+HH+MM | Upon receipt of the keyboard message, the
+SS EXEC input mission time is subtracted from the
current mission time and the delta is displayed.
The timer will then count down to zero, at
which point ITEMs 17-19 will be blanked, and
the timer will begin to count up.
Timer stop ITEM 13 EXEC In all three cases, the timer may be stopped by
entering ITEM 13.
4 | Alert Tone(s) Two mission times may be specified at which to
Control sound an alert tone.
ITEM 3+HH+MM At the specified mission time, an alert tone will
+SS EXEC be sounded and ITEMs 3-5 will be blanked.
ITEM 6+HH+MM Identical to first entry (ITEMs 3-5).
+SS EXEC
ITEM 20+HH+MM | Specifies the value of the CRT timer (see
+SS EXEC function 3) at which an alert tone is to be
sounded. The sign of the first non-zero field
entered determines the sign of the value. A
value in the past relative to the CRT timer
value will cause an immediate alert.
ITEM 23+SS EXEC | Specifies the duration (in seconds) of the alert
tone. The default is 1.
Transition to an OPS where TIME is not a
valid SPEC will nullify all alert tone inputs.
5 | Master Timing
Unit (MTU)
Update
GMT Update ITEM 24+DDD ITEMS 24-27 are used to enter a delta to be
+HH+MM<+SS.SSS applied to the current MTU GMT value. The
EXEC entire delta will take the sign of the lowest
ITEM number which is non-zero.
ITEM 32 EXEC This causes the GMT to be updated by the
specified delta. (29284/40620)
MET Update ITEM 28+DDD ITEMs 28-31 are used to enter a delta to be
+HH+MM+SS.SSS applied to the current MTU MET value. The
EXEC entire delta will take the sign of the lowest
ITEM number which is non-zero.
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TABLE 3.002-1. DISPLAY FUNCTIONS (Continued)

FUNCTION

KYBD ENTRY(S)

NOTES

MET Reset

GPC Time Source
Selection

Time Source
Synchronization

ITEM 32 EXEC

ITEM 33 EXEC

ITEM 34 EXEC

ITEM 35 EXEC
ITEM 36 EXEC
ITEM 37 EXEC

ITEM 38 EXEC

This causes the MET to be updated by the
specified delta. The actual update may take up
to two minutes to occur. A second MET
update should not be attempted until the first
actually occurs.

NOTE: ITEMs 24-27 and 28-31 are mutually
exclusive sets.

The MTUs MET and all common set GPCs
MET will be reset to 000/00:00:00.000
immediately.

The values of each MTU accumulator and the
internal GPC time are displayed in
DDD/HH:MM:SS.SSS. Also, the time source
for each GPC in the common set is shown at
the far lower right of the CRT. Codes are
A1-A3 for the MTU accumulators and 1-5 for
GPCs 1-5. (36544) (37517)

All GPCs in common set will attempt to use
MTU accumulator 1.

Try MTU accumulator 2.
Try MTU accumulator 3.

Try the internal GPC timer of the lowest ID
GPC in the common set.

The MTU GMT is reset, all GPCs in common
set are forced to the time in the lowest ID
GPC, the MTU GMT is updated to the time in
the lowest ID GPC, and finally, the GPC
selects MTU accumulator 1 as the time source.
The actual time synch may take up to two
minutes to occur. Other activities should be
suspended until it occurs.
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TABLE 3.002-2. DISPLAY ITEMS

# DEFINITION MIN MAX UNIT | FN | HAL NAME/NOTES
1 Select GMT for 2
Mission Time
2 Select MET for 2
Mission Time
3 Alert 1 Hours 00 23 HR 4 CAAV_TM_ITEM_I(3)
4 Alert 1 Minutes 00 59 MIN 4 CAAV_TM_ITEM_I(4)
5 Alert 1 Seconds 00 59 SEC 4 CAAV_TM_ITEM_I(5)
6 Alert 2 Hours 00 23 HR 4 CAAV_TM_ITEM_I(6)
7 Alert 2 Minutes 00 59 MIN 4 CAAV_TM_ITEM_I(7)
8 Alert 2 Seconds 00 59 SEC 4 CAAV_TM_ITEM_I(8)
9 Timer Hours -23 +23 HRS 3 CAAV_TM_ITEM_I(9)
10 | Timer Minutes -59 +59 MIN 3 CAAV_TM_ITEM_I(10)
11 Timer Seconds -59 +59 SEC 3 CAAV_TM_ITEM_I(11)
12 Start Manual Timer 3
13 | Stop Any Type 3
Timer
14 | Timer - Mission 00 23 HR k} CAAV_TM_ITEM_I(14)
Time Hrs
15 | Timer - Mission 00 59 MIN 3 CAAV_TM_ITEM_I(15)
Time Min
16 | Timer - Mission 00 59 SEC 3 CAAV_TM_ITEM_I(16)
Time Sec
17 | Timer - Mission 00 23 HR 3 CAAV_TM_ITEM_I(17)
Time Hrs
18 | Timer - Mission 00 59 MIN 3 CAAV_TM_ITEM_I(18)
Time Min
19 | Timer - Mission 00 59 SEC 3 CAAV_TM_ITEM_I(19)
Time Sec
20 | Alert Mission 00 23 HR 4 CAAV_TM_ITEM_I(20)
Time - Hrs
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TABLE 3.002-2. DISPLAY ITEMS (Continued)

# DEFINITION MIN MAX UNIT | FN| HAL NAME/NOTES

21 Alert Mission 00 59 MIN 4 CAAV_TM_ITEM_I(21)
Time - Min

22 | Alert Mission 00 59 SEC 4 CAAV_TM_ITEM_1(22)
Time - Sec

23 | Set Duration of 00 99 SEC 4 CAAV_TM_ITEM 1(23)
Alert Tone Default is 1

24 | GMT Delta Days -399 + 399 DAYS| 5 CAAV_TM_GMT _DELT(I)

25 GMT Delta Hours -23 +23 HRS 5 CAAV_TM_GMT DELT()

26 | GMT Delta Minutes -59 + 59 MIN 5 CAAV_TM_GMT _DELT()

27 GMT Delta Seconds -59.999 +59.999 | SEC 5 CAAV_TM_GMT _SEC

28 MET Delta Days -399 + 399 DAYS| S CAAV_TM_MET _DELT()

29 MET Delta Hours -23 +23 HRS 5 CAAV_TM_MET_DELT(J)

30 MET Delta Minutes -59 +59 MIN 5 CAAV_TM_MET _DELT(J)

31 MET Delta Seconds -59.999 +59.999 | SEC 5 CAAV_TM_MET SEC

32 | DO GMT/MET 5 May take up to two minutes
Update

33 Reset MET 5

34 MTU Accumulator 1 6
Try

35 MTU Accumulator 2 6
Try

36 MTU Accumulator 3 6
Try

37 | GPC Time Try 6

38 | Time Source 7 May take up to two minutes
Synchronization
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3.5.006 DISPLAY: GPC/BUS STATUS
AVAILABILITY: SPEC 006 in all OPS.
PURPOSE: The GPC/BUS STATUS display is a display function bnly; i.e., no keyboard entries

-1
-2

Date:
Rev:

12/20/90
0

are defined. It provides status information on GPC and data bus health plus current commander
information.
XXXX/XXX/006 GPC/BUS STATUS XX X DDD/HH:MM:SS
DDD/HH :MM:SS
GPC| 1S 2S 3s 4s 58

MODE | XXXX [XXXX [XXXX [XXXX |XXXX

OPS| XX XX XX XX XX

STRING 1 FF| XS XS XS XS XS

FAl XS XS XS XS XS

2 FF| XS XS XS XS XS

FA| XS XS XS XS XS

3 FF|] XS XS XS XS XS

FA| XS XS XS XS XS

4 FF| XS XS XS XS XS

FA| XS XS XS XS XS

PL 1| XS XS XS XS XS

2| XS XS XS XS XS

LAUNCH 1| XS XS XS XS XS

21 XS XS XS XS XS

CRT 1] XS XS XS XS XS

2| XS XS XS XS XS

3| XS XS XS XS XS

4 XS XS XS XS XS
(XX)

Figure 3.006
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TABLE 3.006-1. DISPLAY FUNCTIONS

KYBD
# FUNCTION ENTRY(S) NOTES

1 Display Call-Up SPEC 006 PRO | Available in all OPS. This is a display function
only.

2 GPC Status The GPC health is indicated by either blank
(good) or a down arrow (failed) for each GPC.

The GPC Mode Switch is shown for each GPC.
If the majority of the GPCs in the SPEC 006
DEU commander’s common set see zero sync
discretes from a GPC, then HALT is displayed
for that GPC; otherwise, RUN is displayed.

The current OPS of each GPC in common set
with SPEC 006 DEU commander is shown. The
first character denotes the major function active
(G, S, P); the second character is the OPS
number. For GPC(s) in HALT/STBY, the last
non-zero OPS active is shown.

3 Bus Status An * is placed in the appropriate GPC column
for each bus on the display to denote the
commander of the bus. A status indicator of
good (blank) or bypassed/failed (down arrow) is
shown.
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3.5.018 DISPLAY: GNC SYS SUMM 1

-1
-2

AVAILABILITY: SPEC 018 in G1, G2, G3, G6, G8, or SYS SUMM Key.

Date:
Rev:

12/20/90
0

PURPOSE: This display is one of two pages for overall monitoring of the Orbiter GNC systems
configuration and operational status. The second page is applicable during the orbit phase. The
status information presented allows sufficient detail for a crew member to determine the required
response to a GNC caution and warning alarm. The display presents a summary of Aerosurface
Status, RCS Manifold Jet Status, RCS manifold isolation valve position and status Flight Control
Channel Status, GPC and Flight Critical MDM Status, and Navigation Sensor Status.

XXXX/XXX/018 GNC SYS SUMM 1 XX X DDD/HH:MM:SS
DDD/HH:MM:SS
RCS | JETISOL
MANFIFAILVLY  SURF POS MOM DPS 12345
F1XXX | XXS L OB XXX.XS XXS GPCSSSSS
2XXX | XXS IB XXX.XS XXS MDM FF S S S S
3XXX | XXS R IB XXX.XS XXS FASSSS
4xXX | XXS 0B XXX.XS XXS
5XXX | XXS AIL XXX. X
L1XXX | XXS RUD XXX.X FCSCH1234
2XXX | XXS SPD BRK XXX.X S$SSS
3XXX | XXS BDY FLP XXX.X
4XXX | XXS XXXXXX
SXXX | XXS NAV 12314
RIXXX | XXS IMU SSS
2XXX | XXS CNTIR 12 3 ACC SSSS
3XXX | XXS RHC LSS S RGA S SSS
4XXX | XXS RSSS TAC SSS
BXXX | XXS ASSS MLS SSS
THC L SSS ADTASS S S
ASSS
SBTC LSS S
RSSS
(XX)
Figure 3.018

3.5.018-1



RELEASE: OI20 Date: 12/20/90
BOOK: PASS User’s Guide Rev: 0

TABLE 3.018-1. DISPLAY FUNCTIONS

KYBD
# FUNCTION ENTRY(S) NOTES

1 | RCS Jet Conditi
Jet Condition BLANK - No failures

ON - Set failed on
OFF - Failure to fire
LK - Detected leak

NOTE: The status of the number 5 Jet on each
POD is displayed only in OPS2 and OPSS.

2 Isolation Valve OP = open, CL = closed as determined by
Position software.

Status:

Blank - no errors
? - dilemma encountered by software
M - 1/O error or missing data

NOTE: Last position (OP or CL) remains on
display.

3 Computed Aero Displayed in OPS3 & OPS6 for the elevons,
Surface Position and aileron and rudder. The surface positions are
Loading Status displayed in degrees. A direction indicator is also
displayed as follows:

Elevons - U for up
D for down

Aileron - R for right (right elevons up,
left elevons down)
L for left (right elevons down,
left elevons up)

Rudder - R right rudder pedal pressure
L left rudder pedal pressure

Position status is displayed for elevons only:
Up arrow for position saturation above upper
limit.

Down arrow for position saturation below down
limit.
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TABLE 3.018-1. DISPLAY FUNCTIONS (Continued)

FUNCTION

KYBD
ENTRY(S)

NOTES

Hand Controller

Status

The current hinge moment on the elevons is
displayed as percent of maximum allowed.
When the hinge moment exceeds maximum, an
up arrow status indicator is displayed.

For the body flap and speedbrake, positions are
displayed as percent:

Speedbrake - 100% is full deflection.
Body flap - 0% equals -11.71 degrees and
100% equals + 22.55 degrees.

The body flap pilot valve status is displayed as
follows:
Blank - Normal operation

Hold 2

No body flap command is present but
a body flap position change is detected
by software. (Hold 2 reflects that
Channel 2 is commanded in the
opposite direction of the failure.)

The Hold 2 action did not correct
problem (Channel 2 commands are
removed and Channel 1 is commanded
in the opposite direction of the failure.)

Hold 1

Cycle - Neither Hold 1 or Hold 2 corrected
problem.

Fail - This is displayed when the flight
control commanded direction is not
followed or if a hold commanded
direction is not followed (body flap
moves in opposite direction).

OPS1: None
OPS2: RHC Left Right Aft
THC Left Aft
OPS3: RHC Left Aft
THC Left
SBTC Left Right
OPS6: RHC Left Right
THC Left
SBTC Left Right
OPS8: RHC Left Right Aft
THC Left Aft
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TABLE 3.018-1. DISPLAY FUNCTIONS (Continued)

# FUNCTION

KYBD
ENTRY(S)

NOTES

5 GPC Fail Status

6 MDM Fail Status

7 Flight Control
Channels

Status indicators:

Blank - Normal operation

Down

Arrow - Manual deselection or failure
detected by RM

? - Dilemma encountered

M - I/O missing

Presented when:

a. Two members of a common set cast fail votes
against another GPC.

b. A GPC has a fail indicator against itself.

- When a set of two GPCs SYNC fail with
each other, no down arrows are presented.

- Falil status indicator reset occurs when the
CAM output discretes are reset.

An MDM failure is manifest by either all of the
elements referencing that MDM being bypassed
or a hard error occurring on the MDM return
word 1/O request.

Bus masks are set against I/O strings commanded
by a failed GPC after SYNC fail has occurred.
Note that the opinion of the remaining members
of the set and the failed GPC will be different,
each will mask the other’s buses.

In the case of a two GPC set which has failed,
each will mask and present down arrows against
the data buses commanded by the other.

Status indicators are driven as follows: (37567)

Blank - No failures

Down
Arrow - Failure (Port bypass)
M - 1/0 error, data missing

For the following OPS, these components are
included in the status report:

OPS1 - SRB (tilt and rock)

MPS (pitch and yaw)

AERO (elevons, speedbrake, rudder)
OPS3 - AERO
OPS6 - AERO
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TABLE 3.018-1. DISPLAY FUNCTIONS (Continued)

# FUNCTION

KYBD
ENTRY(S)

NOTES

8 NAYV Sensors

OPS2 -
OPS3 -

OPS6 -

OPSS -

Blank

Down
Arrow

?

M

Status display is provided during these OPS for
the listed sensors:

OPS1- IMU 1, 2

W W

ACC

*(MM602 and 603 only).

Status indicators are driven as follows:

Normal status or sensor not
supported in this OPS

Failure detected or manual

deselect

Dilemma declared (disagree or fault
detect)

Missing data because of an I/O error
or loss of lock.

3.5.018-5
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3.5.019 DISPLAY: GNC SYS SUMM 2
AVAILABILITY: SPEC 019 in G2, G8, or SYS SUMM Key Twice.

-1
-2

Date:
Rev:

12/20/90
0

PURPOSE: This display is the primary format for monitoring Orbit GNC systems operational
status during the orbit phase. The data and status information presented provides sufficient detail
for a crew member to respond to GNC caution and warning alarms. The display presents RCS
consumables data and its status and the manifold jet status; and the OMS consumables data and its

status.

3.5.019-1

—
XXXX/XXX/019  GNC SYS SUMM 2 XX X DDD/HH:MM:SS
DDD/HH:MM:SS
OMS AFT QTY L R OMS L R
OXID XX.XS XX.XS TK P HE XXXXS XXXXS
FU XX.XS XX.XS OXID XXXS XXXS
FU XXXS XXXS
JETESOL N2 TK P XXXXS XXXXS
RCS OXID| FU |FATL| VLV REG P XXXS XXXS
FWD HE PXXXXSXXXXS P VLV XXS XXS
TK Py XXXS| XXXS| ENG IN P
QTY] XXXS| XXXS OXID XXXS XXXS
MANF 1 P} XXXS| XXXSXXX | XXS FU XXXS XXXS
2 P| XXXS| XXXSXXX | XXS VLV 1  XXXS XXXS
3 P| XXXS| XXXSXXX | XXS 2 XXXS XXXS
4 P| XXXS| XXXSKXX | XXS JET[ISOL
5 XXX _| XXS OXID| FU |FAIL| VLV
AFT HE PXXXXSXXXXS HE PXXXXSXXXXS
L TK P XXXS| XXXS R TK P| XXXS| XXXS
QTY] XXXS| XXXS QTY] XXXS| XXXS
MANF 1 P| XXXS| XXXSXXX | XX§ 1 P| XXX§ XXXSKXX | XXS
2 P XXXS| XXXSXXX | XXS| 2 Pj XXXS XXXSXXX | XXS
3 P XXXS| XXXSXXX | XXS| 3 P| XXXS§ XXXSXXX | XXS
4 P| XXXS| XXXSXXX | XXS| 4 P| XXX§ XXXSXXX | XXS
5 XXX | XXSI 5 XXX | XXS
(XX)
_/
Figure 3.019
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TABLE 3.019-1. DISPLAY FUNCTIONS

FUNCTION

KYBD
ENTRY(S)

NOTES

RCS Propulsion
System

RCS Jet Manifold
Status

The following parameters are displayed for both
oxidizer and fuel in each of the forward (F), left
(L), and right (R) RCS pods:

a. Pressures in PSIA

1) Helium pressure
2) Tank pressure
3) Manifold pressure

b. Propellant quantities in percent.
Status indicators will be output as follows:
a. Helium pressure

1) Down arrow - pressure below lower limit
2) M - missing data
3) Blank - normal operation

b. Tank pressure

1) Down arrow - pressure below lower limit
2) Up arrow - pressure above the upper limit
3) Blank - normal operation

¢. Manifold pressure

1) M - missing data
2) Blank - normal operation

d. Propellant quantity

1) Down arrow - leak flag or quantity alert
2) Blank - normal operation

Status indicators are presented for manifolds 1
through 5. Manifolds are listed by two-character
identifiers. The first digit identifies the RCS pod
F, L, and R and the second digit the manifold
number 1 through 5.

Fail Status:

ON failed on

LK detected leak
OFF failure to fire
Blank no failures

The fail status is the logical OR of the state of all
jets on a manifold.
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TABLE 3.019-1. DISPLAY FUNCTIONS (Continued)

# FUNCTION

KYBD
ENTRY(S)

NOTES

3 OMS Propulsion
System

ISOL VLV position:

OP - open
CL - closed

I1/O status of valves:

M - MDM or BCE commfault
? - dilemma detected by software
Blank - normal operation

NOTE: When an M is displayed the current
valve status (OP or CL) will continue to be

displayed.

The following parameters will be displayed in

PSIA for the left and right pods:

a. Helium

b. Oxidizer

c. Fuel tank pressures

d. Nitrogen regulator

e. Nitrogen tank pressures
f. Engine oxidizer

g. Fuel inlet pressures
Position of left and right engine nitrogen pressure
valves:

OP - open

CL - closed

Left and right one and two engine bipropellant
valve positions are displayed in percent open.

Left and right oxidizer and fuel quantities are

displayed in percent.

Status indicators:

a. Helium tank pressure and fuel tank pressure:
1. Down arrow - pressure below the lower

limit
2. M - missing data
3. Blank - normal operation
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TABLE 3.019-1. DISPLAY FUNCTIONS (Continued)
KYBD
# FUNCTION ENTRY(S) NOTES

b. Oxidizer tank pressure, fuel tank
pressure, and nitrogen regulator:
1.

2.

3.
4.

c. [Engine oxidizer inlet pressure, fuel inlet
pressure, nitrogen pressure valve position,
bipropellant valve positions 1 and 2:

1.
2.

d. Ogxidizer and fuel quantity:

1.
2.
3.

Down arrow - pressure below the lower
limit

Up arrow - pressure above the upper
limit

M - missing data

Blank - normal operation

M - missing data
Blank - normal operation

Down arrow - quantity below lower limit
M - missing quantity data
Blank - normal operation
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3.5.020 DISPLAY: DAP CONFIG
—1 AVAILABILITY: SPEC 020 in OPS G2.
—2 PURPOSE: The On-Orbit DAP Configuration display provides the crew with the capability to

review and change the selected DAP parameters listed below:

DAP load A and B
Translation pulse size
Rotation discrete rate
Pulse size

Compensations
Attitude and rate deadbands

Jet option and control acceleration
Principal axis inertias
Alternate Jet Mode Parameters

Date:

Rev:

ILMN1

- 2
XXXX/020/ DAP CONFIG XX X DDD/HH:MM:SS
DDD/HH :MM:SS
TRANSLATION A B
PULSE 1 X.XX 15 X.XX
ROTATION
DISC RATE NORM 2 X.XXX 16 X.XXX
VERN 3 X. XXX 17 X.XXX
PULSE NORM 4 X.XX 18 X.XX INERTIAS
VERN 5 X. XXX 19 X.XXX 29 IX X.XXX
CoMP NORM 6 XX 20 XX 30 IY X.XXX
VERN 7 XXX 21 XXX 31 IZ X.XXX
ALT
ATT NORM 8 XX.XX 22 XX.XX |RATE DB
VERN 9 XX.XXX 23 XX.XXX 32 X.XXX
JET OPT
RATE NORM 10 X.XX 24 X.XX 33 X
VERN 11 .XXX 25 XXX [# JETS
34 X
JET OPT P 12 X 26 X |ON TIME
Y 13 X 27 X 35  X.XX
DELAY
CNTL ACCEL 14 X 28 X 36 XX.XX
(XX)
. y
Figure 3.020
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TABLE 3.020-1. DISPLAY FUNCTIONS

FUNCTION

KYBD ENTRY(S)

NOTES

SPEC Call-Up

Translation pulse size

Rotation discrete rate

Pulse Size

Compensations

Attitude Deadbands

SPEC 020 PRO

ITEM1 + XXX
EXEC
ITEM 15 + X.XX
EXEC

ITEM 2 + X.XXX
EXEC
ITEM 3 + X.XXX
EXEC

ITEM 16 + X.XXX
EXEC
ITEM 17 + X. XXX
EXEC

ITEM 4 + X.XX
EXEC

ITEM 5 + X. XXX
EXEC

ITEM 18 + X.XX
EXEC

ITEM 19 + X.XXX
EXEC

ITEM 6 + XX
EXEC

ITEM 7 + XXX
EXEC

ITEM 20 + XX
EXEC

ITEM 21 + XXX
EXEC

ITEM 8 + XX.XX
EXEC

ITEM 9 + XX.XXX
EXEC

Orbit DAP configuration, SPEC is
available in G2.

Specifies the desired velocity delta resulting
from a single manual translation pulse
command for DAP load A (Item 1) and
DAP load B (Item 15).

NOTE: The pulse size is specified in feet
per second.

Normal and Vernier Jets; specifies the
desired rotational rate to be achieved for a
discrete rate manual command or an
AUTO maneuver for DAP load A.

Normal and Vernier Jets; specifies the
desired rotational rate to be achieved for a
discrete rate manual command or an
AUTO maneuver for DAP load B.

Normal and Vernier Jets; specifies the
rotational rate resulting from a single
manual rotational pulse command for
DAP load A.

Normal and Vernier Jets; specifies the
rotational rate resulting from a single
manual rotational pulse command for
DAP load B.

Normal and Vernier Jets; specifies the
allowable rotation rate for a given axis
resulting from a rate command about

another axis for DAP load A.

Normal and Vernier Jets; specifies the -
allowable rotation rate for a given axis
resulting from a rate command about
another axis for DAP load B.

NOTE: Rotation parameters are specified
in degrees per second.

Normal and Vernier Jets; specifies the
attitude deadbands used in the phase plane
for DAP load A.

3.5.020-2
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TABLE 3.020-1. DISPLAY FUNCTIONS (Continued)
# FUNCTION KYBD ENTRY(S) NOTES
ITEM 22 + XX.XX Normal and Vernier Jets; specifies the
EXEC attitude deadbands used in the phase plane
ITEM 23 + for DAP load B.
XX. XXX EXEC
NOTE: The attitude deadbands are
specified in degrees.
7 Rate Deadbands ITEM 10 + X.XX Normal and Vernier Jets; specifies the rate
EXEC deadbands used in the phase plane for
ITEM 11 + XXX DAP load A.
EXEC
ITEM 24 + X.XX Normal and Vernier Jets; specifies the rate
EXEC deadbands used in the phase plane for
ITEM 25 + XXX DAP load B.
EXEC
NOTE: The rate deadbands are specified
in degrees per second.
8 Jet Option ITEM 12 + X EXEC | Pitch attitude control for DAP load A.
ITEM 26 + X EXEC | Pitch attitude control for DAP load B.
ITEM 13 + X EXEC | Yaw attitude control for DAP load A.
ITEM 27 + X EXEC | Yaw attitude control for DAP load B.
The jet option is specified as a coded
integer:
1 - Selects the normal jet option
2 - Selects the nose only jet
3 - Selects the tail only jet
9 Control Acceleration ITEM 14 + X EXEC | Selects the control acceleration for DAP

ITEM 28 + X EXEC

load A.

Selects the control acceleration for DAP
load B.

The control acceleration selection is
specified as a coded integer to select either
nominal (normal/Alt/vernier) or alternate
(vernier or Alt) acceleration values:

0 - Selects the nominal control

1 - Alternate 1 (vernier/Alt jets)
2 - Alternate 2 (vernier/Alt jets)
3 - Alternate 3 (vernier/Alt jets)
4 - Alternate 4 (vernier/Alt jets)
5 - Alternate 5 (vernier/Alt jets)
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TABLE 3.020-1. DISPLAY FUNCTIONS (Continued)
# FUNCTION KYBD ENTRY(S) NOTES
10 | Principle Axis ITEM 29 + X XXX Specifies the thruster rotational
Inertias EXEC accelerations about the principle axis
ITEM 30 + X.XXX X, Y, 7).
EXEC
ITEM 31 + X.XXX NOTE: The inertia values are specified in
EXEC MEGA-Slugs/Ft2.
11 | Alternate Jet ITEM 32 + X.XXX Alternate Jets; specifies the rate limit in

Mode

EXEC
ITEM 33 + X EXEC

ITEM 34 + X EXEC

ITEM 35 + X.XX
EXEC

ITEM 36 + XX.XX
EXEC

deg/sec used in the phase planes.

Allows for the selection of one of two
control modes with Alt jets selected:

1: Nose and tail jets
3. Tail only jets

NOTE: Selection of “2” shall result in an
ILLEGAL ENTRY message and rejection
of the entry.

Selection of the maximum number of
primary jets allowed to be fired simulta-
neously while in Alternate Primary Mode.

Selection of the maximum duration of each
jet firing in seconds while in the Alternate
Primary Mode.

Selection of the minimum time delay in
seconds between jet firings while in the
Alternate Primary Mode.

NOTE: Caution should be exercised when
using Items 34 to 36. Incorrect combina-
tions could result in excessive RMS
loadings.
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TABLE 3.020-2. DISPLAY ITEMS

# | DEFINITION | MIN | MAX| UNIT FN| HAL NAME/NOTES

1 Translation 0.010 | 5.000 | FT/ 2 CGCV_ARY_TRANS_PULSES$1
Pulse Size SEC

2 | Rotation 0.050 | 2.000 | DEG/ 3 CGCV_ARY_MNVR_RATE$(1,1)
Discrete Rate SEC
for Primary
Jets

3 | Rotation 0.002 | 1.000 | DEG/ 3 CGCV_ARY_MNVR_RATE$(1,2)
Discrete Rate SEC
for Vernier Jets

4 | Pulse Size for 0.040 | 1.000 | DEG/ 4 CGCV_ARY_ROT_PULSE$(1,1)
Primary Jets SEC

5 | Pulse Size for 0.001 | 0.500 | DEG/ 4 CGCV_ARY_PULSE$(1,2)
Vernier Jets SEC

6 | Rotation 0.000 | 0.990 | DEG/ 5 CGCV_ARY_COMP_THRESHOLD$(1,1)
Compensation SEC
for Primary
Jets

7 | Rotation 0.000 | 0.999 | DEG/ 5 CGCV_ARY_COMP_THRESHOLD#$(1,2)
Compensation SEC
for Vernier Jets

8 | Attitude 0.100 | 40.00 | DEG 6 CGCV_ARRAY_DB$(1,1)
Deadbands
used in the
phase plane
for DAP load

9 | Attitude 0.010 | 40.00 | DEG/ 6 CGCV_ARRAY_DB¥(1,2)
Deadbands SEC
used in the
phase plane
for DAP load

10| Rate 0.100 | 5.000 | DEG/ 7 CGCV_ARRAY_RATE_LIMIT$(1,1)
Deadbands SEC
used in the
phase plane
for DAP load

11| Rate 0.010 | 0.500 | DEG/ 7 CGCV_ARRAY_RATE_LIMIT$(1,2)
Deadbands SEC
used in the
phase plane
for DAP load
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TABLE 3.020-2. DISPLAY ITEMS (Continued)
# | DEFINITION | MIN | MAX| UNIT FN| HAL NAME/NOTES
12| Jet Selection 1 3 8 CGCV_A_NOM_NOSE_TAIL_PITCHS$1
for Pitch
Attitude
Control
13| Jet Selection 1 3 8 CGCV_A_NOM_NOSE_TAIL_YAWS§1
for Yaw
Attitude
Control
14| Control 0 5 9 CGCV_ARY_PAYLOAD _EXTENDED$1
Acceleration
Alternate
(Vernier or Alt
Jets)
15| Same as 1 CGCV_ARY_TRANS_PULSES$2
16 | Same as 2 CGCV_ARY_MNVR_RATE$(2,1)
17| Same as 3 CGCV_ARY_MNVR_RATE$(2,2)
18 | Same as 4 CGCV_ARY_ROT_PULSE$(2,1)
19| Same as 5 CGCV_ARY_ROT _PULSE$(2,2)
20| Same as 6 CGCV_ARY_COMP_THRESHOLD#$(2,1)
21| Same as 7 CGCV_ARY_COMP_THRESHOLD$(2,2)
22| Same as 8 CGCV_ARRAY_DB$(2,1)
23| Same as 9 CGCV_ARRAY_DB¥$(2,2)
24| Same as 10 CGCV_ARRAY_RATE_LIMIT$(2,1)
25| Same as 11 CGCV_ARRAY_RATE_LIMIT$(2,2)
26| Same as 12 CGCV_A_NOM_NOSE_TAIL_PITCH$2
27| Same as 13 CGCV_A_NOM_NOSE_TAIL_YAWS$2
28 | Same as 14 CGCV_ARY_PAYLOAD_EXTENDEDS$2
29 | Principal X 0.750 | 1.000 | MEGA- 10 | CGCV_PRINCIPAL_INERTIA$1
axis Moments SLG/FT2
of Inertia
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TABLE 3.020-2.

DISPLAY ITEMS (Continued)

DEFINITION

MIN

MAX

UNIT

FN

HAL NAME/NOTES

30

31

32

33

34

35

36

Principal Y
axis Moments
of Inertia

Principal Z
axis Moments
of Inertia

Specifies the
rate limit used
in the phase
plane with Alt
Jets selected

Alternate
Primary Jet
Option with
Alt Jets
selected

Maximum
Number of
Primary Jets
During
Alternate
Primary Mode

Maximum Jet
on Time
During
Alternate
Primary Mode

Minimum
Delay Time
Between Jet
Firings for
Alternate
Primary Mode

6.000

6.000

0.050

0.08

0.00

8.000

8.000

5.000

9.99

99.99

MEGA-
SLG/FT2

MEGA-
SLG/FT2

DEG/
SEC

SEC

SEC

10

10

11

11

11

11

11

CGCV_PRINCIPAL_INERTIAS$2

CGCV_PRINCIPAL_INERTIA$3

CGCV_ALT_PRIMARY_ RATE_LIMIT

CGCV_ALT_PRIMARY_JET OPTION

CGCV_ALT PRIMARY MAX_JETS

CGCV_ALT_PRIMARY_ON_TIME

CGCV_ALT PRIMARY DELAY_TIME
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3.5.021 DISPLAY: IMU ALIGN
—1 AVAILABILITY: SPEC 021 in OPS G2 and G3.

—2 PURPOSE: This display provides the capability to monitor and control the IMU hardware and
software mode of operation during the Orbit, Deorbit, and Entry phases of flight. The capability to
control and monitor the alignment of the IMU’s while on-orbit or prior to the deorbit maneuver is

also provided.

~ N
XXXX/621/ IMU ALIGN XX X DDD/HH:MM:SS
IMU DDD/HH:MM:SS

1S 25 35
STAT XXXX XXXX XXXX ALIGN XXX
TEMP XX XX XX IMU 1 16X STAR ALIGN 13X
STBY 21X 22X 23X 2 11X 14 IMU/IMU X
OPER 4X 5X 6X 3 12X MATRIX 15X
DES 7X 88X 9X
EXEC 16X
TERM 17
ACC
1 2 3 IMU BITE MASK
X X XX £X. XX £X.XX 1 XXXX 24X
Y £X. XX £X. XX £X. XX 2 XXXX 25X
Z X XX X XX £X. XX 3 XXXX 26X
ANG
1 2 3
X XXX. XX XXX XX XXX. XX
Y XXX.XX  XXX.XX XXX, XX NAV AV THRESH
Z XXX.XX  XXX.XX  XXX.XX 18 XXXXXXX
AX £XXX. XX XXX, XX £XXX. XX
AY £XXX. XX XXX, XX £XXX. XX MM READ 19X
AZ XXX XX XXX, XX £XXX. XX
(XX)
- y

Figure 3.021
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TABLE 3.021-1. DISPLAY FUNCTIONS

KYBD
# | FUNCTION ENTRY(S) NOTES
1 | SPEC Call-Up SPEC 021 PRO Valid only in OPS G2 (MM201) and G3
(MM301, MM302, MM303, MM304). (45166)
(47741/47752)

2 IMU Mode Control ITEM N EXEC N = 21, 22, or 23: Causes the respective IMU
to be commanded to the STANDBY mode of
operation. An asterisk will be displayed next to
the Item to indicate that the IMU is in this mode
of operation. The asterisk will be blanked if the
IMU is commanded to the OPERATE mode
(Items 4, 5, 6). Only the IMU heater circuits
remain powered ON in this mode. This is the
default mode of operation when the system is
initialized prior to launch. (37522)

ITEM N EXEC N = 4, 5, or 6: Causes IMU 1, 2, 3 respectively
to be commanded to the OPERATE mode of
operation. An asterisk will be displayed next to
the Item to indicate that the IMU is in this mode
of operation. The asterisk will be blanked if the
IMU is commanded to the STANDBY mode
(Items 1, 2, 3). All IMU circuits are powered
ON in this mode of operation. This is the
normal mode of operation in OPS2 and OPS3.

3 | IMU RM Selection ITEM N EXEC N = 7,8, 0r9: Causes IMU 1, 2, 3 respectively
Filter Control to be deselected from IMU RM selection filter
processing. An asterisk will be displayed next to
the Item and a down arrow displayed next to the
IMU number to indicate that the IMU has been
deselected.

Re-execution of the Item will cause the IMU to
be selected for IMU RM processing and the
asterisk and arrow to be blanked. Automatic
selection filter changes by IMU RM will also be
displayed.

4 | IMU Selection For ITEM N EXEC N = 10, 11, or 12: Causes IMU 1, 2, 3
Alignment respectively to be selected for alignment. An
asterisk will be displayed next to the Item to
indicate that the IMU has been selected.
Re-execution of an Item will cause the IMU to
be deselected from alignment and the asterisk to
be blanked. Execution of an Item during an
alignment will result in an ILLEGAL ENTRY
message. Initial state will be no IMU selected.
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TABLE 3.021-1. DISPLAY FUNCTIONS (Continued)

KYBD
# | FUNCTION ENTRY(S) NOTES
5 | IMU Alignment ITEM 13 EXEC Selects the STAR to IMU alignment option. An
Option Selection asterisk will be displayed next to Item 13 to

indicate that this option is selected. This option
utilizes data obtained from the Star Trackers or
COAS to compute the inertial reference for the
alignment. ENA will be displayed next to
ALIGN on the display when the Star Tracker
SOP determines proper data are available for
alignment. The display will be initialized with
this option selected. This option will be
automatically selected after all alignments
complete.

ITEM 14 + N N = 1, 2, or 3: Selects the IMU to IMU
EXEC alignment option and specifies the IMU

(N = 1, 2, 3) to be used as the reference for the
alignment. This option utilizes data from the
specified IMU (N) to compute the inertial
reference for alignment. An ILLEGAL ENTRY
message will be displayed if the specified
reference IMU (N) is not in the operate mode.

ITEM 15 EXEC Selects the Matrix to IMU alignment option.

An asterisk will be displayed next to Item 15 to
indicate that this option is selected. This option
utilizes data obtained from the Star Trackers or
COAS to update the flight software referenced
IMU cluster position data. ENA will be
displayed next to ALIGN on the display when
the Star Tracker SOP determines proper star data
are available. (37522)

6 | IMU Alignment ITEM 16 EXEC Executes the IMU alignment option specified by
Execution Items 13, 14, 15. An asterisk will be displayed
next to Item 16 while the IMU alignment option
is executing. When the alignment completes or is
terminated the asterisk is blanked. An
ILLEGAL ENTRY message will be displayed if:

- A STAR or Matrix alignment is executed
without proper star data; ENA not displayed
next to ALIGN on the display.

- A STAR or Matrix alignment is executed in
MM 302, 303, 304, 305.

Execution of any alignment causes the Star
Trackers to be moded to TERM/IDLE. The
IMU ALIGN display can be overlaid without
effecting an alignment that is in progress.
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TABLE 3.021-1. DISPLAY FUNCTIONS (Continued)
KYBD
# | FUNCTION ENTRY(S) NOTES
7 | IMU Alignment ITEM 17 EXEC Terminates an IMU alignment that is in progress.
Terminate
8 | Navigation Delta ITEM 18 + Inputs the delta velocity threshold, in micro-Gs,
Velocity Threshold NNNNNNN above which On-Orbit Navigation (OPS2 only)
Input EXEC incorporates IMU sensed velocity changes into

10

11

12

Mass Memory Read
of IMU Calibration
Data

IMU Masking

Display of IMU
Sensed Accelerations

Display of IMU
Angles

ITEM 19 EXEC

ITEM N EXEC

state vector propagation. An ILLEGAL
ENTRY message will be displayed and input
value rejected if this Item is executed in OPS3.
The current displayed value will be maintained
across all OPS transitions.

Will execute a read of IMU calibration data from
the mass memory unit. An asterisk will be
displayed next to Item 19 to indicate that the
read is in progress. An ILLEGAL ENTRY
message will be displayed if any other Item entry
is made while the read is in progress.

Execution of Item N =24, 25, or 26 will cause
the IMU SOP to compute a mask for all bites
present on IMUs 1, 2, or 3, respectively, at the
time of item entry. Re-execution of the same
item terminates bite masking. If a new bite is
experienced while masking is in effect, it is not
automatically masked; it can be masked by
terminating and then reactivating masking.
Execution of the mask item will have no effect
when masking is not active and there are no bites
on the IMU. An asterisk displayed next to the
item number indicates that masking is in effect.

The data displayed under ACC indicates the
IMU sensed accelerations in feet per second
squared in the inertial coordinate frame of
reference.

The data displayed under ANG and next to X,
Y, Z indicates the current Body-to-Inertial Euler
angles in degrees as computed for each IMU.

The data displayed under ANG and next to
delta-X, delta-Y, delta-Z indicates the current
IMU misalignment in degrees as computed for
each IMU. This data is computed on a cyclic
basis from the time that an IMU alignment
option is selected until the alignment completes
or is terminated, at which time the angles are
zeroed.
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TABLE 3.021-1. DISPLAY FUNCTIONS (Continued)
KYBD
# | FUNCTION ENTRY(S) NOTES
13| Display of IMU Bite A bite summary word is displayed to the left of
Masks the mask item number for each IMU. It is

displayed as a four character hexadecimal
number, with “0000” and “FFFC” indicating the
“No Bite” and “All Bites On” conditions,
respectively. The bite summary word is not
affected by execution of the mask item entry.
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TABLE 3.021-2. DISPLAY ITEMS

# DEFINITION MIN MAX | UNIT| FN| HAL NAME/NOTES

1 NULL

2 NULL

3 NULL

4 IMU 1 in OPERATE 2 CGBB_MFF_SEG2_DSCRTI12%(1;1)

5 IMU 2 in OPERATE 2 CGBB_MFF_SEG2 DSCRT12%(2;1)

6 IMU 3 in OPERATE 2 CGBB_MFF_SEG2_DSCRT12$(3;1)

7 SELECT/DESELECT 3 CGAV_IMU_FAIL$(14)
IMU 1 for RM

8 SELECT/DESELECT 3 CGAV_IMU_FAIL$(15)
IMU 2 for RM

9 SELECT/DESELECT 3 CGAV_IMU_FAIL$(16)
IMU 3 for RM

10| SELECT IMU 1 for 4 CGZB_ALIGN_IMU_WD$(2)
ALIGNMENT

11| SELECT IMU 2 for 4 CGZB_ALIGN_IMU_WD$(3)
ALIGNMENT

12| SELECT IMU 3 for 4 CGZB_ALIGN_IMU_WD$(4)
ALIGNMENT

13| SELECT STAR 5 CGZB_ALIGN_OPT$(1)
ALIGNMENT
METHOD

14| SELECT IMU/IMU 1 3 None 5 CGZV_IMU_IMU_REF_NUM
ALIGNMENT
OPTION

15| SELECT MATRIX 5 CGZB_ALIGN_OPT$(3)
ALIGNMENT
OPTION

16 | EXECUTE IMU 6 CGZB_IN_ALIGN$(1)
ALIGNMENT

17| TERMINATE IMU 7 CGZB_IMU_TERM_FLG#$(1)
ALIGNMENT

181 UPDATE NAV 0 99999 | Micro| 8 CGZV_IMU_NAV_ACC_THRESH
DELTA VELOCITY 999 Gs
THRESHOLD
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TABLE 3.021-2. DISPLAY ITEMS (Continued)
4 | DEFINITION MIN | MAX | UNIT| FN| HAL NAME/NOTES
19| EXECUTE MASS 9 | CGZB_IMU_FLG_WD$(1)
MEMORY READ
OF IMU DATA
20| NULL

21
22
23
24

25

26

IMU 1 in STANDBY
IMU 2 in STANDBY
IMU 3 in STANDBY

EXECUTE IMU 1
BITE
MASK/UNMASK

EXECUTE IMU 2
BITE
MASK/UNMASK

EXECUTE IMU 3
BITE
MASK/UNMASK

10

10

10

CGBB_MFF_SEG2_DSCRTI12$(1;1)
CGBB_MFF_SEG2_DSCRTI2§(2;1)
CGBB_MFF_SEG2_DSCRT12$(3;1)

CGZB_I_MASK_CMD$(1)

CGZB_I_MASK_CMD$(2)

CGZB_I_MASK_CMD$(3)
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3.5.022 DISPLAY: S TRK/COAS CNTL
—1 AVAILABILITY: SPEC 022 in OPS G2 and G3(MM2301).

—2 PURPOSE: SPEC 022 provides for STAR TRACKER moding and control, and data and controls
for COAS (Crew-Optical Alignment System) sightings and calibrations. The SPEC is valid in OPS
2 and MM 301 only of OPS 3. (30767) (35151)

4 )
XXXx/022/ S TRK/COAS CNTL XX X DDD/HH:MM:SS
DDD/HH :MM:SS
S TRK CNTL -Y -Z S TABLE 1 2 3
SELF-TEST 1X 2X TRK ID XXX XXX XXX
STAR TRK 3X 4X © A MIN XXX XXX XXX
TGT TRK 5X 6X ANG DIF XXX.X XXX.X XXX.X
BREAK TRK 7 8 ERR  XX.XX XX.XX XX.XX
TERM/IDLE  9X 10X SEL 17X 18X 19X
S TABLE CLR 20
S TRK -Y -7 COAS
REQD ID 11 XXX 12 XXX REQD ID 21 XXX
TRK ID XXX XXX ADEG X £X. X
S PRES X X Y +X. X
AANG £X. XX £X. XX SIGHT MODE 22X
THOLD 13 X 14 X ACCEPT 23
SHUTTER XX XX CAL MODE 24X
MAN OP 15X 16x DES 25X
STATUS XXXXXXXXX XXXXXXXXX POS  +X 26X -Z 27X
XXXX XXXX ABIAS  X.XX X. XX
UPDATE 28 29
(XX)
N J
Figure 3.022

3.5.022-1



RELEASE: OI20 Date: 12/20/90
BOOK: PASS User’s Guide Rev: 0

TABLE 3.022-1. DISPLAY FUNCTIONS

KYBD
# | FUNCTION ENTRY(S) NOTES

1 | SPEC Call-Up SPEC 022 PRO Entered on an MCDS keyboard whose major
function is GNC, valid in OPS 2 or OPS 3.

NOTE: First item number is for —Y Star
Tracker and second item number (in parenthesis)
is for —Z Star Tracker.

2 | Star-Tracker Mode CAUTION: If an IMU alignment (SPEC 21) is
Control initiated, Star Tracker will be placed in
TERM/IDLE.

ITEM 1(2) Select self-test. An * will be displayed only while
EXEC self-test is active (up to approximately 7 seconds).
Result(s) of self-test is shown at lower left of
CRT in STATUS field as ST FAIL or ST

PASS.

ITEM 3 (4) Select Star-Track mode. (62180)

EXEC

NOTE:

1. Vehicle attitude should be known within 0.5
degrees.

2. Both STs may be tracking simultaneously.

ITEM 5 (6) Select Target Track mode. Star Tracker tracks
EXEC the current Rendezvous target.

NOTE:

1. Target acquisition is signalled by a star
present indication (an * next to S PRES).

2. Items S5 and 6 are mutually exclusive.

ITEM 7 (8) Force ST to break track in current mode.
EXEC Breaking track will cause ST to break track with
current star or target and start tracking the next
object encountered in search pattern.

ITEM 9 (10) Select TERM/IDLE mode. This causes
EXEC termination of all ST processing except BITE
statusing.
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TABLE 3.022-1. DISPLAY FUNCTIONS (Continued)

KYBD
# | FUNCTION ENTRY(S) NOTES
3 | Star Tracker ITEM 11 (12) + Identification of the star to be tracked in Star
Functional Control XXX EXEC Track mode above (ITEM 3/4, see Function #2).

ID is zeroed, once processing on star is
completed. Valid range is 10-110.

In OPS3, star IDs > 60 are illegal.

Data:

TRK ID - ID of star being currently
tracked. Zero indicates no
star is locked onto.

S PRES - An * denotes star is present
and being tracked.

A ANG - Angle between expected and
measured line-of-sight.

ITEM 13 (14) + Specify magnitude threshold for star tracking.
X EXEC Valid range is 0-3.

Data:
SHUTTER - Position of shutter on ST
(OP - open; CL - closed).

ITEM 15 (16) Flip/flop ITEM entry to override/reset automatic
EXEC ST shutter position. First entry will force ST
shutter OPEN and an * will be displayed.
Second entry removes * and allows automatic
shutter control to resume.

4 | Star Tracker Status Data displayed to indicate status of ST:
ST FAIL - ST failed self-test
ST PASS - ST passed self-test

FALSE TRK - Object fails position or rate
reasonableness test

OUT FOV - Object is not in view

HI RATE - IMU-derived body rate
exceeds .2 deg/sec

NO TARGET - Object is in FOV but not
acquired
BITE - (2nd Line) indicates

built-in test equipment
has detected a failure.

A Blanked status means everything is normal.
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TABLE 3.022-1. DISPLAY FUNCTIONS (Continued)

KYBD
# | FUNCTION ENTRY(S) NOTES

5 | Star Table Update Displays data for 3 stars:

1. Current or most recent data
2. Next most recent data
3. Next most recent data;
(i-e., 2 and 3 are progressively older data).

TRK ID - ID of star in table.

A MIN - How old each entry is
(in minutes).

ANG DIF - Measured separation angle
between the two stars (this is a
wrap around: 1-2, 2-3, 3-1).

ERR - The delta between the measured
separation angle and the computed
star table separation angle.

ITEM N EXEC N = 17-19: Selects pairs of stars to be selected
for alignment data. In auto mode software
selects two stars and displays * beside the
respective item number. May be overridden by
ITEM input. The items act as a flip/flop (entry
reverses current state). Selection remains in effect
until new star is tracked at which time auto
selection is selected. (54950)

ITEM 20 EXEC Clears both Star Table and COAS table.

6 | Crew-Optical- ITEM 21 + Select star ID (see Function 3) A DEG X/Y:
Alignment-System XXX EXEC Displays (in degrees) the equivalent —Z COAS
(COAS) offsets of star/target being tracked by —Z ST.

ITEM 22 EXEC Select COAS sight mode. When selected, ADI
Attitude Reference PB (see Section 5, ATT REF
entry) is used to perform COAS mark function.

ITEM 23 EXEC Accepts the last COAS mark taken in sight mode
(star and target track modes) and allows
processing of mark data. Until entry of ITEM
23, subsequent marks will override previous
marks. (35151)

ITEM 24 EXEC Select COAS calibration mode. Again, ADI
ATT REF PB performs mark function to collect
data. Collected data used to update COAS
line-of-sight in NAV base coordinates.
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TABLE 3.022-1. DISPLAY FUNCTIONS (Continued)

KYBD
# | FUNCTION ENTRY(S) NOTES

ITEM 25 EXEC Deselect the COAS.

NOTE: ITEMs 22, 24, and 25 are mutually
exclusive. Any star tracker mode is mutually
exclusive with any COAS mode.

ITEM 26 EXEC Select COAS + X position.

ITEM 27 EXEC Select COAS —Z position.

ITEM 28 EXEC Update + X COAS A BIAS. The A BIAS is the
angular difference (in degrees) between loaded
COAS line-of-sight and measured calibration
line-of-sight.

ITEM 29 EXEC Update —Z COAS A BIAS.

NOTE: UPON updating, A BIAS is zeroed.
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TABLE 3.022-2. DISPLAY ITEMS

# | DEFINITION MIN | MAX | UNIT| FN| HAL NAME/NOTES

1 Select —Y Self Test 2 | CGZV_KYBD_CMD#$(2)

2 Select —Z Self Test 2 CGZV_KYBD_CMD$(1)

3 Select —Y Star Track 2 CGZV_KYBD_CMD#$(2)

4 Select —Z Star Track 2 | CGZV_KYBD_CMD$(1)

5 Select —Y Target Track 2 | CGZV_KYBD_CMD$(2)

6 Select —Z Target Track 2 CGZV_KYBD_CMD$(1)

7 Break —Y Tracking 2 CGYB_BRK_TRK$(2;)

8 Break —Z Tracking 2 CGYB_BRK_TRK$(1;)

9 Put —Y in Term/Idle 2 | CGZV_KYBD_CMD#$(2)

10 | Put —Z in Term/Idle 2 CGZV_KYBD_CMD#$(1)

11 | Select —Y Star ID 0 110 3 CGZV_ID_ARR$(2)

12 | Select —Z Star ID 0 110 3 CGZV_ID_ARRY$(1)

13 | Select —Y Threshold 0 3 3 CGZV_ID_ARR¥$(5)

14 | Select —Z Threshold 0 3 3 CGZV_ID_ARRS$(4)

15 | Force —Y Shutter Open 3 CGZB_SHUTTERS$(2)

16 | Force —Z Shutter Open 3 CGZB_SHUTTERS(1)

17 | Select Current Star Data 5 CGZB_SELECT$(1)
for Alignment Data

18 | Select Previous Star 5 CGZB_SELECT$(2)
Data

19 | Select Previous Star 5 CGZB_SELECT$(3)
Data

20 | Clear Star Data 5 CGZB_ID_FLAGY$(9)

21 | Select Star ID for 1 110 6 CGZB_ID_ARRS$(3)
COAS

22 | Select COAS Sight 6 CGZV_COAS_MODE_MFE
Mode

23 | Accept Last Mark Data 6 CGZV_ID_FLAG$(10)
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TABLE 3.022-2. DISPLAY ITEMS (Continued)

# DEFINITION MIN | MAX | UNIT| FN| HAL NAME/NOTES

24 | Select COAS 6 CGZV_COAS_MODE_MFE
Calibration Mode

25 | Deselect COAS 6 CGZV_COAS_MODE_MFE

26 | Select + X Position for 6 CGZB_ID_FLAG#$(8)
COAS

27 | Select —Z Position for 6 | CGZB_ID_FLAG$(8)
COAS

28 | Update TX A BIAS 6 CGZB_ID_FLAG¥$(12)

29 | Update —Z A BIAS 6 CGZB_ID_FLAG$(11)
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3.5.023 DISPLAY: RCS
—1 AVAILABILITY: SPEC 023 in OPS G1/6, G2, G3, and G8.

—2 PURPOSE: The RCS display provides the crew with the capability of selecting a desired RCS pod
for display. The display allows for monitoring and controlling jet RM, monitoring RCS system
data, OMS XFEED (Interconnect) line pressures and manifold valve status and override, and
controlling OMS/RCS interconnect. It also allows the crew to select/deselect jets for use by the

DAP
e A
XXXX/023/ RCS XX X DDD/HH:MM:SS
DDD/HH:MM:SS
RCS FWD 1X PRI JET  OMS PRESS ENA
L 2X 4 FAIL LIM X L OMS 5X OMS-RCS QTY
R 3X R OMS 6X L XX.XXS
: OFF 7X R XX.XXS
JET|FAIL|DES|JET|PTY
INH|DES 0XID|FU
XXX| XXX| 8X| 9X| X HE P | XXXXS | XXXXS
XX| XXX[10X[11X| X PRPLT TK P| XXXS| XXXS
Y XX| XXX|12X[13X| X T| XXXS| XXXS
XX| XXX|14X]15X] X QTY| XXXS| XXXS
XXU[ XXX|16X]|17X]| X MANF P 1| XXXS| XXXS
XU[ XXX|18X[19X| X 2| XXXS| XXXS
Z XU| XXX|20X|21X| X 3| XXXS| XXXS
XXX| XXX|22X|23X| X 4] XXXS| XXXS
XD| XXX|24X|25X| X MANF VLVS |_STAT|OVRD
2D| XXX|26X[27X]| X 1 XXS| 40
XD| XXX[28X|29X| X 2 | XXs| 41
XXX| XXX|30X|31X| X 3 XXS| 42
X XX| XXX|32X|33X| X 4 | XXs| 43
XX| XXX|34X|35X| X 51 XXS| 44
X5X| XXX|36X|37X]| X XFEED P XXXS XXXS
V 5X| XXX|38X|39X| X JET RESET 45
(XX)
i ‘/

Figure 3.023
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TABLE 3.023-1. DISPLAY FUNCTIONS
KYBD
# FUNCTION ENTRY(S) NOTES
1 SPEC Call-Up SPEC 023 PRO The RCS Display is available in OPS G1/6,
' G2, G3, and G8.

2 RCS pod data ITEM X EXEC X = 1, 2, or 3. Display RM-associated data

display in Matrix for the RCS pod. (FWD, Left or

Right) indicated by asterisk.

3 RCS RM and jet JET Column: First character is dynamic,

matrix

indicating module selected. Second character
is dynamic indicating manifold. Third
character shows direction of jet thrust (Up,
Down, Left, Right, Forward, or Rearward).
Jets are displayed in group order.

The following table indicates which jets
correspond to items 8 through 39 for each

RCS pod.
RCS POD
ITEM 1(FWD) 2(LEFT) 3(RIGHT)
8/9 F1L LaL R4R
16/11 F3L L2L R2R
12/13 F2R L3L R3R
14/15 F4R L1L R1R
16/17 F1u L4u R4U
18/19 F3U L2u R2U
20/21 Fa2u L1U R1U
22/23 F1D N/A N/A
24/25 F3D L4D R4D
26/27 F2D L2D R2D
28/29 F4D L3D R3D
30/31 F1F L3A R1A
32/33 F3F L1A R3A
34/35 F2F N/A N/A
36/37 F5L L5L R5R
38/39 F5R L5D R5D

FAIL Column: Displays RM status for each
jet listed - ON, OFF, or LK (leaking). Jets
Failed OFF or LK will be deselected as long
as the Jet FAIL LIMIT (ITEM 4) has not
been exceeded.

3.5.023-2



RELEASE: OI20

Date: 12/20/90

BOOK: PASS User’s Guide Rev: 0
TABLE 3.023-1. DISPLAY FUNCTIONS (Continued)
KYBD
# FUNCTION ENTRY(S) NOTES

JET FAIL LIMIT

OMS/RCS
Interconnect

ITEM XX EXEC

ITEM YY EXEC

ITEM 4+X EXEC

ITEM 5 EXEC
ITEM 6 EXEC
ITEM 7 EXEC

XX = 0dd numbers, 9 to 39 under JET DES
column. A jet may be deselected
automatically by RM, or manually, by
executing the item number associated with
that jet. An asterisk (*) is displayed next to
the item number of any jet deselected.
Entering an item with an asterisk next to it
will clear the asterisk and select the jet.
Entering an item with no asterisk will drive an
asterisk and deselect that jet.

YY = Even numbers, 8 to 38 under DES
INH column. Resets the failed jet. If the
item has an asterisk, clears the asterisk and
enables RM. If the item has no asterisk,
drives an asterisk, inhibits RM and reorders
the PTY column.

NOTE: Items 22, 23, 34 and 35 are not valid
when left or right RCS data is displayed.

PTY Column: Displays priority of the
primary jets on the selected pod. A jet’s
priority may be changed by executing a
deselect inhibit item (8-38) even). The
deselect inhibited jet will have last priority
within its group. Jets having a lower priority
than the DES INH jet will now be bumped
up to the next highest priority. Deselect
inhibiting a jet already having last priority or a
vernier jet has no effect on priority values.

Change the limit on the maximum number of
jets which RM may automatically deselect
from the availability table for the pod
displayed.

OMS PRESS ENA: Provides for gauging of
OMS propellant used by RCS and for auto
OMS ullage pressure maintenance. (46526)
Not available in OPS G1/6 or G3.

Initiate Left OMS to RCS interconnect.
Initiate Right OMS to RCS interconnect.

Terminate interconnect. (39591)
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TABLE 3.023-1. DISPLAY FUNCTIONS (Continued)

KYBD
# FUNCTION ENTRY(S) NOTES
These 3 items are mutually exclusive such that
only the last one executed will have an asterisk
next to it. Initially, this display will have
“OFF” selected; subsequent display calls have
the last state selected.
6 OMS PRPLT used OMS—-RCS QTY:. This display shows the L
by RCS and R OMS propellant remaining as a percent
of initial OMS propellant. (46500)
7 Oxidizer (OXID) and In the leftmost column are names of
Fuel (FU) System parameters displayed. In the center and right
Matrix columns are the values of these parameters, for

the OXID, and FU, respectively.

Status:
Blank - for good data (displayed for all
parameter).

M - for commfault (not displayed for
propellant quantity).

- out of limits high.

- out of limits low.

- Dilemma.

D e——>

HE P: Helium tank pressure (psia);
Status characters - Blank, M, |.

PRPLT TK:

P - Propellant tank (TK) pressure (psia).
T - Temperature (degrees).

Status characters - Blank, M, 1, |.

QTY - Propellant quantities are remainder in
percent of initial amounts.
Status characters - Blank, |.

MANF P: Manifold (1-4) pressures in psia.
Status characters - Blank, M.

MANF VLVS: Center and right columns are
headed STAT for status, and OVRD for
overrides. Values are displayed for each of 5
valves.

STAT Column: Shows isolation valve
positions. XX may be OP (Open) or CL
(Closed).

Status characters - Blank, M, ?2.

Status determined by RM.
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TABLE 3.023-1. DISPLAY FUNCTIONS (Continued)

KYBD
# FUNCTION ENTRY(S) NOTES

ITEM XX EXEC XX = 40 to 44, OVRD Column: Execution
of these items allows the user to override the
valve position determined by RM and
displayed in the STAT Column. -

XFEED P: Crossfeed pressure (PSIA) for the
left and right RCS Systems.
Status characters - Blank, M.

8 JET RESET ITEM 45 EXEC Execution of this item allows manual resetting
of failed jets, not deselected providing the
isolation valve is off.
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TABLE 3.023-2. DISPLAY ITEMS
# | DEFINITION MIN | MAX | UNIT| FN| HAL NAME/NOTES
1 RCS Forward 2 CGZB_RCS_SELECTS$1
2 RCS Left 2 CGZB_RCS_SELECTS$2
3 RCS Right 2 CGZB_RCS_SELECT$3
4 | Jet Fail Limit 0 9 4 CGZV_JET_FAIL_LIM
Initially I-Loaded
5 Left OMS Interconnect 5 CGZB_OMS_PRESS_ENAS$1
6 Right OMS 5 CGZB_OMS_PRESS_ENAS$2
Interconnect
7 OMS Interconnect 5 CGZB_OMS_PRESS_ENAS$3
terminate
8 | Jet 1 RM AUTO/INH 3 CGZB_RM_INHS$1
9 | Jet 1 RM SEL/DES 3 CGZB_JET_DESS$1
10 | Jet 2 RM AUTO/INH 3 CGZB_RM_INHS$2
11 | Jet 2 RM SEL/DES 3 CGZB_JET DES$2
12 | Jet 3 RM AUTO/INH 3 CGZB_RM_INHS$3
13 | Jet 3 RM SEL/DES 3 CGZB_JET_DES$3
14 | Jet 4 RM AUTO/INH 3 CGZB_RM_INH$4
15 | Jet 4 RM SEL/DES 3 CGZB_JET_DES$4
16 | Jet 5 RM AUTO/INH 3 CGZB_RM_INHS$S
17 | Jet 5 RM SEL/DES 3 CGZB_JET_DES$5
18 | Jet 6 RM AUTO/INH 3 CGZB_RM_INHS$6
19 | Jet 6 RM SEL/DES 3 CGZB_JET_DES$6
20 | Jet 7 RM AUTO/INH 3 CGZB_RM_INH$7
21 | Jet 7 RM SEL/DES 3 CGZB_JET_DES$7
22 | Jet 8 RM AUTO/INH 3 CGZB_RM_INH$8
23 | Jet 8 RM SEL/DES 3 CGZB_JET_DES$8
24 | Jet 9 RM AUTO/INH 3 CGZB_RM_INH$9
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TABLE 3.023-2. DISPLAY ITEMS (Continued)

DEFINITION

MIN

MAX | UNIT

FN

HAL NAME/NOTES

25
26
27
28
29
30
31
32
33

35
36
37
38
39
40
41
42
43

45

Jet 9 RM SEL/DES

Jet 10 RM AUTO/INH
Jet 10 RM SEL/DES
Jet 11 RM AUTO/INH
Jet 11 RM SEL/DES
Jet 12 RM AUTO/INH
Jet 12 RM SEL/DES
Jet 12 RM AUTO/INH
Jet 13 RM SEL/DES
Jet 14 RM AUTO/INH
Jet 14 RM SEL/DES
Jet 15 RM AUTO/INH
Jet 15 RM SEL/DES
Jet 16 RM AUTO/INH
Jet 16 RM SEL/DES
Valve 1 override

Valve 2 override

Valve 3 override

Valve 4 override

Valve S override

RCS jet reset

NN N9 W W W W W W W W W W W W W W W

CGZB_JET_DES$9

CGZB_RM_INHS$10
CGZB_JET_DES$10
CGZB_RM_INHS$11
CGZB_JET_DES$11
CGZB_RM_INH$12
CGZB_JET_DESS$12
CGZB_RM_INH$13
CGZB_JET_DES$13
CGZB_RM_INH$14
CGZB_JET_DES$14
CGZB_RM_INHS$15
CGZB_JET_DESS$15
CGZB_RM_INH$16
CGZB_JET_DES$16

CGRB_MANF_OPEN$(1,6,11)
CGRB_MANF_OPEN$(2,7,12)
CGRB_MANF_OPEN$(3,8,13)
CGRB_MANF_OPEN$(4,9,14)
CGRB_MANF_OPEN$(5,10,15)
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3.5.025 DISPLAY: RM ORBIT
—1 AVAILABILITY: SPEC 025 in OPS G2.

—2 PURPOSE: This Specialist Function provides the crew with a means to monitor and control the
selection filters for the Translation and Rotation Hand Controllers (THC and RHC) and to
inhibit/enable Switch Redundancy Management (SW RM) processing.

XXXX/025/ RM ORBIT XX X DDD/HH:MM:SS
DDD/HH:MM:SS

THC TX TY TZ DES RHC R P Y DES

L1XSXSXS 1X L 1 XXXS XXXS XXXS 7X
2 XS XS XS 2X 2 XXXS XXXS XXXS 8X
3 XS XS XS 3X 3 XXXS XXXS XXXS 9X
A1 XS XS XS 4X R 1 XXXS XXXS XXXS 10X
2 XS XS XS 5X 2 XXXS XXXS XXXS 11X
3 XS XS XS 6X 3 XXXS XXXS XXXS 12X
A 1 XXXS XXXS XXXS 13X
2 XXXS XXXS XXXS 14X
3 XXXS XXXS XXXS 15X
SW RM INH 16X
(XX)
\\ J

Figure 3.025

R | o L |
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TABLE 3.025-1. DISPLAY FUNCTIONS
KYBD
# FUNCTION ENTRY(S) NOTES
1 SPEC Call-Up SPEC 025 PRO The RM ORBIT SPEC is available in OPS
G2.

2 Forward THC TX Provides the crew with data to monitor the
data for LRUs 1, 2 forward THC positive and negative X output.
and 3

3 Forward THC TY Provides the crew with data to monitor the
data for LRUs 1, 2 forward THC positive and negative Y output.
and 3

4 Forward THC TZ Provides the crew with data to monitor the
data for LRUs 1, 2 forward THC positive and negative Z output.
and 3

5 Forward THC TX Provides the crew with a status indication for
channel status for the X channel.
LRUs 1,2and 3

6 Forward THC TY Provides the crew with a status indication for
channel status for the Y channel.
LRUs 1,2and 3

7 Forward THC TZ Provides the crew with a status indication for
channel status for the Z channel.
LRUs 1,2 and 3

8 Forward THC ITEM 1 EXEC Specific item numbers in the DES column
deselect/select for ITEM 2 EXEC provide the crew with manual control of the
LRUs 1,2and 3 ITEM 3 EXEC RM selection filters.

9 AFT THC TX data Provides the crew with data to monitor the
for LRUs 1, 2 and 3 AFT THC positive and negative X output.

10 AFT THC TY data Provides the crew with data to monitor the
for LRUs 1, 2 and 3 AFT THC positive and negative Y output.

11 AFT THC TZ data Provides the crew with data to monitor the
for LRUs 1, 2 and 3 AFT THC positive and negative Z output.

12 | AFT THC TX Provides the crew with a status indication for
channel status for the X channel.
LRUs 1,2and 3

13 | AFTTHCTY Provides the crew with a status indication for
channel status for the Y channel.
LRUs 1,2and 3

14 | AFT THC TZ Provides the crew with a status indication for
channel status for the Z channel.
LRUs 1,2and 3
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TABLE 3.025-1. DISPLAY FUNCTIONS (Continued)
KYBD
# FUNCTION ENTRY(S) NOTES
15 | AFT THC ITEM 4 EXEC Specific item numbers in the DES column
deselect/select for ITEM 5 EXEC provide the crew with manual control of the
LRUs 1,2and 3 ITEM 6 EXEC RM selection filters.
NOTE: For the THC the status indicator
displays an M to indicate missing data and a
down arrow (|) for a failed component.
16 | Left RHC 1, 2 and 3 Provides the crew with transducer data
roll commands corresponding to the Roll rotational
commands.
17 | Left RHC 1,2 and 3 Provides the crew with transducer data
Pitch commands corresponding to the Pitch rotational
commands.
18 | Left RHC 1,2 and 3 Provides the crew with transducer data
Yaw commands corresponding to the Yaw rotational
commands.
19 | Right RHC 1, 2 and Provides the crew with transducer data
3 Roll commands corresponding to the Roll rotational
commands.
20 | Right RHC 1, 2 and Provides the crew with tranducer data
3 Pitch commands corresponding to the Pitch rotational
commands.
21 | Right RHC 1, 2 and Provides the crew with tranducer data
3 Yaw commands corresponding to the Yaw rotational
commands.
22 | AFTRHC 1, 2 and Provides the crew with transducer data
3 Roll commands corresponding to the Roll rotational
commands.
23 | AFTRHC 1, 2 and Provides the crew with transducer data
3 Pitch commands corresponding to the Pitch rotational
commands.
24 | AFTRHC, 2 and Provides the crew with transducer data
3 Yaw commands corresponding to the Yaw rotational
commands.
NOTE: The displayed data represents the
sensed controller commands, scaled in precent
of full deflection (0 to 99).
25 Left, Right and AFT Provides the crew with a status indication for
1, 2 and 3 Roll, Pitch Roll, Pitch and Yaw.
and Yaw Status
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TABLE 3.025-1. DISPLAY FUNCTIONS (Continued)
KYBD
# FUNCTION ENTRY(S) NOTES
NOTE: For the RHC the status indicator
displays an M to indicate missing data and a
down arrow (|) for a failed component.
26 | Left RHC 1, 2and 3 ITEM 7 EXEC Provides the crew with manual control of the
deselect/select ITEM 8 EXEC RM selection filters through
ITEM 9 EXEC deselection/selection of item numbers.
27 | Right RHC 1, 2 and ITEM 10 EXEC An asterisk (*) next to the item number
3 deselect/select ITEM 11 EXEC signifies deselection.
ITEM 12 EXEC
28 AFT RHC 1, 2 and ITEM 13 EXEC An asterisk (*) next to the item number
3 deselect/select ITEM 14 EXEC signifies deselection.
ITEM 15 EXEC
29 | Switch RM Inhibit ITEM 16 EXEC Provides the crew with the capability to

manually inhibit or enable GNC switch
Redundancy Management.
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TABLE 3.025-2. DISPLAY ITEMS

# | DEFINITION MIN | MAX | UNIT| FN | HAL NAME/NOTES
1 THC L1 deselect 8 CGZB_THC_ASTERS!I
2 | THC L2 deselect 8 | CGZB_THC_ASTERS2
3 | THC L3 deselect 8 | CGZB_THC_ASTERS$3
4 | THC Al deselect 15 | CGZB_THC_ASTER$4
5 | THC A2 deselect 15 | CGZB_THC_ASTERS5
6 | THC A3 deselect ' 15 | CGZB_THC_ASTERS$6
7 | RHC L1 deselect 26 | CGRV_RM_DATA_BASE.

CGRB_STATUS_$3(15;13)

8 | RHC L2 deselect 26 | CGRV_RM_DATA_BASE.
CGRB_STATUS_$2(15;14)

9 | RHC L3 deselect 26 | CGRV_RM_DATA_BASE.
CGRB_STATUS_$2(15;15)

10 | RHC R1 deselect 27 | CGRV_RM_DATA_BASE.
CGRB_STATUS_$2(12;13)

11 | RHC R2 deselect 27 | CGRV_RM_DATA_BASE.
CGRB_STATUS_$2(12;14)

12 | RHC R3 deselect 27 | CGRV_RM_DATA_BASE.
CGRB_STATUS_$2(12;15)

13 | RHC Al deselect 28 | CGRV_RM_DATA_BASE.
CGRB_STATUS_$2(18;13)

14 | RHC A2 deselect 28 | CGRV_RM_DATA_BASE.
CGRB_STATUS_$2(18;14)

15 | RHC A3 deselect 28 | CGRV_RM_DATA_BASE.
CGRB_STATUS_$2(18;15)

16 | Switch RM Inhibit 29 | CGZB_28FLAG_WDI1$2
For Items 7 thru 15 data may
change by Keyboard input or
software processing.
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3.5.033 DISPLAY: REL NAV
—1 AVAILABILITY: SPEC 033 in OPS G2.

—2 PURPOSE: The Relative Navigation Specialist function provides the crew with data and control
for onorbit Navigation (NAV), particularly for Rendezvous, Station-Keeping and Payload handling.
This is provided by data on the state vectors, manual control of the NAYV filter, and by the
capability to select the Navigation sensor from Star Tracker, Rendezvous Radar, or Crew Optical
Alignment Sight (COAS). Data is also provided on translational thrust.

e a
XXXX/033/ REL NAV XX X DDD/HH:MM:SS
DDD/HH:MM:SS
RNDZ NAV ENA 1X SV UPDATE
KU ANT  ENA 2X  POS XX.XX AVG G ON  5X
MEAS ENA 3X  VEL XX.XX aVvX £XX. XX
NAV AvyY £XX. XX
SV SEL 4 XXXX RR XXXX avz £XX. XX

RNG  XXXX.XXX RNG XXXX.XXXS avVTOoT XXX. XX
R +XXXX. XX R EXXXX. XXS RESET COMPNT 6

6 XXX.XX EL £XXX. XS 10T 7

Y +XX. XX AZ £XXX. XS SV TRANSFER

Y £XXX. X WP £XX. XS FLTR MINUS PROP

NODE XX:XX:XX R +XX. XS POS XX XX
FILTER VEL XX. XX

S TRK 12X RR 13X  COAS 14X FLTR TO PROP 8X

STAT XXXXXXXXX OFFSET X £X.X PROP TO FLTR 9X
XXXX Y £X.X ORB TO TGT 16X

SLOW RATE 15X TGT TO ORB 11X

COVAR REINIT 16X MARK HIST EDIT OVRD

RESID RATIO ACPT REJ AUT INH FOR
RNG XX XX X X XXX XXS 17X 18X 19X
R XX XX X X XXX XXS 20X 21X 22X
V/EL/Y £X.XX  X.X XXX  XXS 23X 24X 25X
H/AZ/X XXX X.X XXX XXS
(XX)

Figure 3.033
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TABLE 3.033-1. DISPLAY FUNCTIONS

KYBD
# FUNCTION ENTRY(S) NOTES

1 SPEC Call-Up SPEC 033 PRO The REL NAV SPEC is available only in
OPS G2. Items 4 and 13 are valid only if
Rendezvous Navigation (RNDZ NAYV) has
been enabled by executing Item 1.

2 Relative Motion This quadrant of the display (upper left)
Data provides state data from 2 sources: navigation
(NAYV) and rendezvous radar (RR).

ITEM 4 EXEC SV SEL: This item selects PROP or FLTR
as the source of navigated relative state data.

NAV Column: The left column (under Item
4) displays 6 current navigated state
parameters, when RNDZ NAYV is enabled.
The 6 parameters are:

RNG: This display shows the line-of-sight
(LOS) range, in thousands of feet (K ft),
between the Orbiter and the target vehicle.

R: This shows range rate (closing rate)
between the 2 vehicles, in feet per second (fps).
A negative sign indicates a closing rate, and
positive an opening rate.

0: This shows the angle between the local
horizontal plane and the projection of the
Orbiter tracking body vector (selected on
UNIV PTG DISPLAY, 2011) on the orbital
plane.

Y: Out-of-plane position is the perpendicular
distance between the Orbiter and the target, in
thousands of feet. Positive is along the
negative angular momentum vector of the
target.

Ydot: Out-of-plane velocity is the rate at
which the Orbiter is moving relative to the
orbital plane of the target (in fps), positive
along the negative angular momentum vector.

NODE: Time of next nodal crossing, in
MET - hr:min:sec.
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TABLE 3.033-1. DISPLAY FUNCTIONS (Continued)
KYBD
# FUNCTION ENTRY(S) NOTES

RR XXXX: The right column displays 6
radar parameters. Next to the value of each
radar parameter is its status; (|) - loss of good
data; (M) - commfault or the radar is in
COMM (communication) MODE; (Blank) -
for data good. The 6 parameters are:

RNG: LOS range (K ft) between vehicles.

R : Range rate - plus for opening, minus for
closing.

EL: Elevation of the radar antenna gimbal;
positive towards + X Orbiter axis (Pitch).

AZ: Azimuth (Roll) of the radar antenna
gimbal; positive towards —Y Orbiter axis.

oP: Inertial pitch angle rate in
milliradians/sec. positive towards + X Orbiter
axis.

oR: Roll inertial angle rate in milliradians per
second; positive toward the —Y Orbiter axis.

XXXX (in heading of right column): This
indicates the status of the Radar System.
Status acronyms available are:

STST: Self test in progress. Self test overrides
any of the following status indicators.

COMM: KU-Band antenna is in the
communication (two-way signaling) MODE.

GPC: The antenna pointing and search are
under control of the GPC. Manual slew is
inhibited.

GDSG: GPC designate position, for antenna
steering switch, puts antenna pointing and
inertial stabilization under GPC control.

ATRK: Indicates AUTO on antenna steering
switch. Antenna pointing done by manual
slew switches.

MSLW: MAN SLEW (manual slew) position
antenna pointing switch. Manual slew will do
antenna pointing.
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TABLE 3.033-1. DISPLAY FUNCTIONS (Continued)

KYBD
# FUNCTION ENTRY(S) NOTES
3 Rendezvous FILTER: Provides the controls necessary to
Navigation Sensor select the rendezvous navigation angle sensor.
Selector and Also, provides data, status and control for
Navigation onorbit RNDZ NAV. The angle data is only

for the NAYV sensor selector.

The sensors available are mutually exclusive.
The item selected will be indicated by an
asterisk, and are:

ITEM 12 EXEC S TRK: Star Tracker will be selected the first
time this display is called.

ITEM 13 EXEC RR: Rendezvous Radar is selected.

ITEM 14 EXEC COAS: Crew Optical Alignment Sight is
selected.

STAT XXXXXXXXX: Indicates the status
of the currently selected STRK - blank, ST
