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Figure 2-36. 90-msec Task Controller (CSC #7) (Sheets 2 of 3)
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Figure 2-36. 90-msec Task Controller (CSC #7) (Sheets 3 of 3)

Change 2

2-179



SECTION II

MISSILE

APERIODIC MISSILE
TEST AND THEN
GST CONTROLLER

D2-27524-5

TEST CONTROLLER

SELECT SUBTEST

INITIALIZATION

csc 417

COMMAND
SIGNAL
DECODER (G)
TEST
csc #17

SAFETY CONTROL
SWITCH TEST

csc #17

SAFETY CONTROL
SWITCH ARM
TEST

csc #17

GROUND ORDNANCE
DISCRETES TEST

csc #17

IF MISSILE
TEST MODE

MISSILE TEST
TELEMETRY

csc #17

CHAFF MOTOR
SPEED COMMAND
CONTROL TEST

csc 417

RETURN

NOTE:

@ 90—-MS TASK LEVEL AND REMOTE
COMMUNICATIONS DISABLED

SOURCE: S—-133-19251

FLIGHT CONTROL
GROUND POWER
TURN—ON TEST

csc #17
DOWNSTAGE
ACTUATOR
RESPONSE TEST

csC #17

ROLL VALVES TEST

csC #17

PSRE ACTUATOR

RESPONSE &
TRANSDUCER
EXCITATION ENABLE
CONTROL TEST
csc #17
MMT201_197k

Figure 2-37. Aperiodic Missile Test and GST Controller (Sheets 1 of 2)
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Figure 2-37. Aperiodic Missile Test and GST Controller (Sheets 2 of 2)
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Figure 2-42. Strategic Alert PIGA Leveling Sequence (Sheet 1 of 2)
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Figure 2-42. Strategic Alert PIGA Leveling Sequence (Sheet 2 of 2)
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Figure 2-43. Terminal Countdown (Sheet 1 of 2)
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Figure 2-43. Terminal Countdown (Sheet 2 of 2)
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Figure 2-44. Missile Test Sequence — Sequential Timing Diagram (Sheet 2 of 2)
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SECTION IlI D2-27524-5

3-1. SCOPE. This section contains a general description of the guidance and control
functions of the Minuteman IIl system. The hardware functions are performed by the
Missile Guidance Set (MGS) and the Propulsion System Rocket Engine (PSRE). The
software functions are performed by various operational tapes loaded into the MGS by the
Cartridge Tape Unit (CTU). The capabilities of the C-MON equipment to issue commands
and readout data is also described.

3-2. MISSILE GUIDANCE SET. The NS50A missile guidance set provides the stable
ground reference and the flight inertial guidance for the LGM30G missile. It performs this
task by use of a gyro stabilized inertial platform including appropriate sensing and control
instruments, a digital computer, and associated electronics for interfacing among the MGS
components and the downstage control elements. The MGS electronics are packaged
primarily in the Missile Guidance Computer and the Missile Guidance Set Control.
Figure 3-1 is an interface block diagram identifying the functional interfaces of the MGS.
Figure 3-2 and Figure 3-3 show the physical layout of cables and units within the MGS.

3-2.1. Missile Guidance Computer (MGC). The MGC, a major component of the
Minuteman (MM) Il Guidance Replacement Program (GRP) Missile Guidance Set (MGS),
is a programmable, radiation-hardened, missile-borne controller. It provides MIL-STD 1750
computational capability and input/output platform for ground and flight software to perform
data handling, computation, communication, ordnance control, and flight control functions.
The MGC is also referred to as the Digital Computer Unit (DCU) in this section and other
sections. When programmed with ground and flight software, the MGC provides the
following functions:

a. Performs real-time guidance and control (G&C) functions during ground and
flight operations.

b. Communications with GRP MGSC or the Gyro Stabilized Platform (GSP)
Inertial Measurement Unit (IMU), MK12/MK12A Reentry System (RS),
ground equipment, Permutation Plug (PPlug), and telemetry subsystems
external to the MGC.

C. Nozzle command generation and inner loop closure for thrust vector
actuators on four missile stages.

d. Attitude Control System (ACS) and axial engine on-off command generation
for post-boost maneuvering.

e. Ordnance select and fire sequence command generation.

f. Circumvention and Recovery (C&R) from upset due to external
environments.
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g. Self-test and monitoring of selected internal operations, including fault
isolation.
h. Communications with the Advanced Inertial Measurement System (AIMS).
I. Stage Il and Stage Il roll valve commands for roll control.
J- Analog voltage commands for chaff motor speed (2) control.
REMOTE COMMUNICATION MESSAGES BROCRAMMER
REMOTE COMMUNICATION MESSAGES/DATA GROUP/COP
CHARACTER OUTPUTS
. CHARACTER INPUTS
C&C COUPLER
LF STATUS DATA (C6042)
o PRECISION TIMING CONTROLLER
LOCAL DISCRETES MONITOR (C166B)
LOCAL DISCRETES CARTRIDOE TAPE
TARGETING DATA UNIT (C631)
DISCRETE SIGNALS SELECT 880
MOTP/EPP EX%SUT‘ON PLAN DISCRETE SIGNALS
DISCRETE COMMAND DISCRETE SIGNALS
CoC ASSEMBLY SERIAL CHANNEL DATA MeSC/CSP
(PART OF MGS)
VERIFICATION DISCRETE SIGNALS POWER CONTROL SIGNAL
(P=PLUG) SERIAL CHANNEL DATA
| FAULT DATA WORDS
I°D MGS DCU/OGP | PULSE WIDTH MODULATED COMMANDS
PROCESSOR
EMDAS,/PAS el DATA |« READBACKS PSRE,
DOWNSTAGE
DISCRETE SIGNALS CONTROL
DISCRETE SIGNALS UNITS
MGS
SELF TEST DATA
g?T DISCRETE SIGNALS
VOLTAGES R/S
|« DISCRETE SIGNALS
oot DSE PROGRAM
CONSTANT
SUPPORT NSTAN ANALOG DATA SIGNAL
EQUIPMENT DEPOT MAINTENANCE TELEMETRY DATA CONDITIONER
DATA
MGS PARAMETERS
<« OGP FILE
OFP FILE WING CODE
PENETRATION CODES PROCESSING
[ wDAmA SYSTEM
<« [LIGHT PROGRAM CONTANTS FILE
DATA, WARHEAD PREARM ENABLE WORD
< NO—GO OFP

SOURCE: S—133-19251
MMT201_159k

Figure 3-1. Interface Block Diagram
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EXCHANGER
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MMT201_160k
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Figure 3-2. NS50 Guidance Set Components
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3-2.2. MGC Architecture. A functional block diagram of the MGC is shown in Figure 3-4.
Also shown in this figure is the interface of the MGC to its operating environment.
Functionally, the MGC consists of eleven functional submodules where seven are
connected to the time-multiplexed MGC 1/O Bus.

Functionally, MGC submodules are grouped into three categories:
a. the MGC-1750A computer
b. the input/output devices peripheral to the computer, and
C. the serial-discrete-TLM channel.

The MGC-1750A computer consists of 1) the Central Processing Unit (CPU), 2) the main
memory, and 3) the MGC 1/O Bus and Memory Arbiter Control. The 1/O devices are the
seven MGC functions connected to the MGC I/O Bus: 1) the Test-DMA-Port Control, 2) the
serial data channel A, 3) the serial data channel B, 4) the Flight Control, 5) the Ordnance
Control, 6) the R/S Control, and 7) the OGE Communications Control. The Serial-Discrete-
TLM Channel functions automatically without computer involvement.

Physically, the MGC-1750A computer functions reside on the same module as serial data
channels A and B, and the Test-DMA-Port Control. This module is referred to as the
Computer/Memory Module (CMM). The Flight and Ordnance control functions reside on
the Flight/Ordnance Input/Output Module referred to as the FOIO. However, the ordnance
current driver circuits and flight vector control current driver circuits reside on separate
modules referred to as ORD and VCDR respectively. The OGE communication functions
and the Reentry System (RS) control functions reside on the Umbilical Input/Output module
referred to as the UIO. The RS discrete output drivers reside on a separate module
referred to as the RS.

The Computer/Memory Module (CMM) communicates primarily with the Flight and
Ordnance Input/Output Module (FOIO) and the Umbilical Input/Output Module (UIO) via the
MGC Input/Out Bus. The FOIO communicates with the Ordnance Module (ORD) and the
Flight Vector Control Module (VCDR) utilizing command discretes and monitor feedbacks.
The UIO communicates to the RS Driver Module (RSD) via command discretes and
monitors.

Change 2 3-9
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3-2.2.1. CPU Overview. The central processing unit, CPU is the controlling center of the
MGC 1750A computer. Some of the principal functions performed by the CPU are as
follows:

a. Reset actions as directed by the MGC mode control signals
b. Program instruction execution
C. Program interruption

d. Program trap/halt

e. Timer A & B facilities
f. Execution monitoring support
g. Detection of operating faults

h. Program input/output

As directed by program instructions, the CPU performs the following kinds of data
operations:

a. Arithmetic operations on 16-bit and 32-bit two(s) complement integers
b. Arithmetic operations on 32-bit and 48-bit floating point numbers
C. Bit-wise logical operations on 16-bit and 32-bit words

3-2.2.2. Main Memory Overview. The main memory is composed of read-only memory
(ROM), which consists of 16K locations of 16-bit words, (organized as 8K x 32 bits), and
random-access memory (RAM), which consists of 192K locations where each location
holds a 16-bit word (organized as 96K x 32 bits). The main memory holds the programs
and their data for execution by the computer. Programs must reside in main memory
before they can be executed by the computer. Programs can be built-in to ROM areas or
can be loaded into writable RAM areas by the Virtual Control Processor (VCP) interface,
the DMA interface, or the umbilical character input interface.

The main memory interfaces to the CPU and the Memory Interface Arbiter (MIA) via the
CPU Local Bus. The MIA controls access to the Local Bus and arbitrates between the CPU
and three 1/O functions which may request access to memory. The I/O functions that
access memory are the Serial Data Channels A and B, and the Test-DMA port.

The CPU reads and executes the program’s instructions from the main memory and may,

in the course of instruction execution, transfer data to or from memory as specified by the
instruction. Programs can also use the general CPU registers as well as memory to hold
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data. These registers have faster access than the memory, but there are only sixteen such
registers, so normally, only temporary data is held in the registers and the more permanent
data is held in memory.

The serial data channels transfer blocks of data to and from the memory using DMA as
initiated by programmed instruction. After being initiated, the transfer of each word of a
block is performed independent of the program and the CPU.

The Memory mapping scheme (Figure 3-5) is partitioned into five 64K x 16 blocks. The 1st
block contains 16K of addressable ROM and 48K of unused memory addressing. The 2nd,

3rd, 4th, and 5th (expanded memory) can be clamp protected if Circumvention & Recovery
is implemented. (However, it is not utilized in current MGC configuration.)

MEMORY ADDRESS

—— 00000H

16K X 16 WORDS (ROM)

—— 04000H

48K OF UNUSED
MEMORY ADDRESSING

—— 10000H

64K X 16 WORDS (SRAM)

—— 20000H

64K X 16 WORDS (SRAM)

ADDRESSABLE SRAM
256K X 16 WORDS — 30000H

64K X 16 WORDS (SRAM)

—— 40000H

EXPANSION MEMORY
64K X 16 WORDS (SRAM)

—— 4FFFFH

SOURCE: MGC SOFTWARE PROGRAMMER'S MANUAL

MMT201_163k

Figure 3-5. Memory Map
The expanded-memory addressing feature of the 1750A Standard is used in the MGC

to all memory addressing of up to 256K words which is significantly larger than the 64K
words allowed for the physical address space.

Change 2 3-11



SECTION IlI D2-27524-5

3-2.2.3. Critical Leads Disconnect Flag. Critical Leads Disconnect (CLD) Flag allows
software to control internal MIA functions, MGSC subsystems, NEP reset outputs, and
logically isolate umbilical discrete functions. Figure 3-6 illustrates the functionality of CLD
within the MIA and some of it external interfaces. The CLD flag is a bit in the CLD register.
The bit in this register is initialized to zero after a power-on reset by its own unique
hardware reset coming into the MIA. The state of CLD is used to inhibit system power
resets and mode controls in flight. In order for this register to participate in functional resets
it requires its own RC controlled power-on reset separate from the power-on reset.
If NEP occurs while CLD is true, reset signals are issued to the UIO, FOIO, and MGSC.

PIO WRITABLE

¥ |

CLD REGISTER

i .

PIO READABLE

v

CLD

CRESET_N

<4+

PRESET_N 10 BUS I/F RESET (MIA)

SDC FUNCTIONAL RESET

NEP NSCLD_N
TIMER NSCLD ¢ -
'7
MASTER _RESET o INTO_N INTO_N
GENERATION >

WRITE_ENABLE 4D_> TO MEMORY CONTROL

SOURCE: MGC SOFTWARE PROGRAMMER'S MANUAL

MMT201_ 164k

Figure 3-6. Critical Leads Disconnect
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3-2.2.4. MGSC/Telemetry Serial Data I/O. The serial data communication link is a five
wire asynchronous communication link that interfaces with the MGSC to control and
monitor the MGSC/GSP subsystems and interfaces with the Telemetry System. The
communication link uses a 16 bit word protocol and operates at a nominal frequency of
819.5 kHz. Data transfers are controlled by the software in the CPU and are planned to
operate every 10 msec during both ground and flight operations. The MGC controls all
data transfers.

3-2.2.5. Flight Control I/0O. The flight control interface provides the necessary low-power
discrete signals (drivers) to control the attitude control valves and the roll control valves and
provides the PWM signals to control the actuators and pintle valves. Actuator positions
(analog feedbacks) are processed by the MGC hardware and provided as digital inputs to
the software for use in the control loop calculations and for test purposes. The flight control
system consists of both an inner loop and an outer loop which are both closed digitally by
the software. The outer loop processes missile attitude and velocity data obtained from the
MGSC/GSP over the serial communication link and generates the appropriate actuator
position command to steer and to maintain a stable missile. The inner loop processes the
actuator position command with the actuator feedback signal to generate a PWM actuator
rate command to position the nozzle or injector pintle. The inner loop operates ata 2 msec
rate with the outer loop processing performed at a 10 msec rate.

3-2.2.6. Ordnance 1/0. The ordnance interface provides the necessary high-power
signals to activate the Heated Bridge-Wire (HBW) ordnance devices on the missile. Each
ordnance driver is individually commanded and provides a monitor that can be read by the
appropriate PIO instruction, indicating delivery of output current. Two hazardous current
monitor are also provided to indicate load current in excess of 100 milliamps into the safe
load of the safety devices.

3-2.2.7. Reentry System 1/0. The RS interface provides the necessary high powered
signals and low-powered discretes to prearm the RVs, activate the batteries, start the HAF
timers, deploy the chaff, and finally deploy the RVs. Twelve drivers are provided to perform
the functions required by the MK12/MK12A RS. A thirteenth driver is also provided to issue
the warhead prearm signal to the MK12A RS. Like the ordnance system, driver monitors
and hazardous current monitors are provided. The RS interface also provides the chaff
system analog voltage signals to control the chaff motor speed.

3-2.2.8. Umbilical I/0. The MGC interfaces with the OGE via the missile umbilical to
obtain program load data and commands for controlling missile operation in the silo and
provides status data for operator monitoring of the missile and the Launch Facility (LF). The
character I/O interface is four bit parallel, with a parity bit and a timing bit, and operates at a
maximum rate of 1600 characters per second. The cable I/O interface is a serial interface
that operates at a maximum rate of 1600 bits/sec and can accommodate a variable
message length of from 1 to 127 bits.

Change 2 3-13



SECTION Il D2-27524-5
a. Character Input. The Character Input interface is used to load and verify
programs and data from the Cartridge Tape Unit into the MGC memory. Itis
a six wire interface consisting of four data bit lines (I1c-14c), a parity bit line
(I5¢), and a timing signal line (T'c). The four data bits represent a single
character which consists of either a command or data as shown in Table 3-1.
The OGE can send data at a rate up to 1600 characters per second. Refer
to Figure 3-7 for character input timing.
400ps SEC TO
&— 100pus — P4 47 msec *OR — P — 100pus —— ™
PROGRAMMED BY QOGE
GSPRKTSTB TRUE
fm%,“% \zous FILTER, UIO FALSE
CAPTURES DATA
GCHARIN (1:5)
(CHARACTER ‘ ‘ VALID H
INPUT, 1(1:5)C)
* TIMING AT CTU INTERFACE. PULSE WIDTH WILL BE LESS AT ECE INTERFACE

SOURCE: MGC SOFTWARE PROGRAMMER’S MANUAL

MMT201_165k

Figure 3-7. Character Input Timing Diagram
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Table 3-1. Cartridge Tape Unit DCU Commands and Characters

ITEM NO. DESCRIPTION U(IISITRSEEI_Sl-g)E*R
DCU Commands
1 Block Fill 01000
2 Block Verify 11001
3 Fill 11010
4 Verify 01011
5 Compute 11100
6 Penetration Code Update 01101
7 Penetration Code Unlock 01110
8 Penetration Code Verify 11111
DCU Characters
9 Hexadecimal Character 0 (0) 10000
10 Hexadecimal Character 1 (1) 00001
11 Hexadecimal Character 2 (2) 00010
12 Hexadecimal Character 3 (3) 10011
13 Hexadecimal Character 4 (4) 00100
14 Hexadecimal Character 5 (5) 10101
15 Hexadecimal Character 6 (6) 10110
16 Hexadecimal Character 7 (7) 00111
17 Hexadecimal Character 8 (8) 01000
18 Hexadecimal Character 9 (9) 11001
19 Hexadecimal Character A (10) 11010
20 Hexadecimal Character B (11) 01011
21 Hexadecimal Character C (12) 11100
22 Hexadecimal Character D (13) 01101
23 Hexadecimal Character E (14) 01110
24 Hexadecimal Character F (15) 11111

* Bit 11 set to give odd parity

SOURCE: S-133-19251
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b. Launch facility status monitor inputs. The OGP monitors inputs which are
multiplexed into the DCU through the Guidance and Control Coupler (C604A)
on the umbilical status monitor lines 1, 2, 3, 4 and 5 of the Umbilical
Input/Output (UIO) discrete input monitor #1 (Bits 15 through 11). In order to
sample any particular status monitor, the OGP is required by the C604A to
issue the appropriate character output code pair of Table 3-2 and then
execute a UIO Discrete Input instruction to sample the Umbilical Status.
When the Multiplexer Test Mode is not in effect, the 5 bits in Bits 11 through
15 of the UIO Discrete Input are specified by Table 3-2 (LF Status Inputs
(Normal)). When the Multiplexer Test Mode is in effect by issuance of the
Multiplexer Test Command (Character Output 6-9), the 5 bits in the UIO
Discrete Input are specified by Table 3-3 (LF Status Inputs (Multiplexer Test
Mode)). The Multiplexer Test Mode is exited by issuing the Multiplexer Test
Command Reset (Character Output 6-8).

Table 3-2. LF Multiplexer Status Inputs (Normal)
STATU MULTIPLEXER STATUS INPUT DESCRIPTION uio
REGISTER
CHARACTER | S SET UMBILICAL
OUTPUT AND BIT STATUS
NO. SYMBOL NAME [SYSTEM] NO
0-0 Al GRDORDPRON Ground Ordnance Power On Monitor 1
A2 ARGDORDOMN | Any Ground Ordnance Driver On 2
Monitor
A3 CSDG19BMON CSD(G) 19th Bit Monitor 3
A4 SDUALARMON SDU Alarm Monitor 4
A5 CR_HW_IND Circumvention Reset Indicator 5
0-1 B1 SCS_ARMED SCS Armed Monitor 1
B2 SCSSAFEMON SCS Safe Monitor 2
B3 ALCCACCMON ALCC Access Allowed 3
B4 CLRTXT_MON Clear Text Allowed 4
B5 AUXSTENMON Auxiliary Status Enable 5
0-2 C1 RSGPWRONMN | R/S Ground Power On Monitor 1
C2 RSMONRDYMN R/S Monitor Ready Signal 2
C3 (None) Spare 3
(o7} (None) Spare 4
C5 (None) Spare 5
0-3 D1 (None) Spare 1
D2 (None) Spare 2
D3 (None) Spare 3
D4 (None) Spare 4
D5 (None) Spare 5
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Table 3-2. LF Multiplexer Status Inputs (Normal) (Continued)

STATU MULTIPLEXER STATUS INPUT DESCRIPTION vio
REGISTER
CHARACTER S SET UMBILICAL
OUTPUT AND BIT STATUS
NO. SYMBOL NAME [SYSTEM] NO
0-4 El AVE_NG_MON AVE No-Go 1
E2 SCSTSTCDMN SCS Test Command 2
E3 PGMONFLMON P/G Monitor Failure 3
E4 CSDGHOMEMN | CSD(G) Home 4
E5 (None) Spare 5
0-5 F1 CPLRTSTMON Coupler Test 1
F2 CSO_MON Critical Status Override 2
F3 AVE_NG_MON AVE No-Go 3
F4 CPLRNG_MON Coupler No-Go 4
F5 COTEST_MON CO Code Interface Test 5
0-6 G1 RSOUTDATA R/S Output Data 1
G2 CSDMSPCSTP CSD(M) Space and Step 2
G3 CSDMMRKSTP CSD(M) Mark and Step 3
G4 LOCAL_MON Local Monitor 4
G5 EN_WRT_MON Enable Write 5
0-7 H1 CSDM_HOME CSD(M) Home Monitor 1
H2 (None) Spare 2
H3 CSDMDRV_EN CSD(M) Drive Enable 3
H4 CSDM24BTMN CSD(M) 24th Bit Monitor 4
H5 CSDMRSTMON | CSD (M) Reset 5
0-8 J1 (None) Spare 1
J2 (None) Spare 2
J3 (None) Spare 3
Ja (None) Spare 4
J5 (None) Spare 5
0-9 K1 (None) Spare 1
K2 (None) Spare 2
K3 (None) Spare 3
K4 (None) Spare 4
K5 (None) Spare 5
0-10 L1 CSDGMARKMN | CSD (G) Mark 1
L2 CSDGSPACMN CSD (G) Space 2
L3 (None) Spare 3
L4 (None) Spare 4
L5 ACTSUSPSYS Activate Suspension System 5
0-11 M1 BATACTMON Battery Activate 1
M2 ARMORDEVMN | Arm Missile Ordnance Devices 2
M3 REMLUCHCLM Remove Launcher Closure 3
M4 GCUMBRELMN Critical Leads Disconnect G&C 4
Umbilical Release, and Retract
M5 STG1IGMON First Stage Ignition 5
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Table 3-2. LF Multiplexer Status Inputs (Normal) (Continued)

STATU MULTIPLEXER STATUS INPUT DESCRIPTION vlo
REGISTER
CHARACTER S SET UMBILICAL
OUTPUT AND BIT STATUS
NO. SYMBOL NAME [SYSTEM] NO
0-12 N1 (None) Spare 1
N2 (None) Spare 2
N3 (None) Spare 3
N4 (None) Spare 4
N5 (None) Spare 5
0-13 P1 STARTUP_MN Startup Indicator 1
P2 DISABLEDIS Disable Discretes 2
P3 (None) Spare 3
P4 (None) Spare 4
P5 (None) Spare 5
0-14 R1 KEYBOARD1 Keyboard Entry 1 1
R2 KEYBOARD2 Keyboard Entry 2 2
R3 KEYBOARD4 Keyboard Entry 4 3
R4 KEYBOARDS8 Keyboard Entry 8 4
R5 (None) Spare 5
0-15 S1 (None) Spare 1
S2 (None) Spare 2
S3 (None) Spare 3
S4 (None) Spare 4
S5 (None) Spare 5
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Table 3-3. LF Multiplexer Status Inputs (Multiplexer Test Mode)

MULTIPLEXER TEST PATTERNS
CHARACTER SET UIO REGISTER - UMBILICAL STATUS NO.
OUTPUT

5 4 3 2 1
0-0 A 1 0 0 0 0
0-1 B 1 0 0 0 1
0-2 C 1 0 0 1 0
0-3 D 1 0 0 1 1
0-4 E 1 0 1 0 0
0-5 F 1 0 1 0 1
0-6 G 1 0 1 1 0
0-7 H 1 0 1 1 1
0-8 J 0 1 0 0 0
0-9 K 0 1 0 0 1
0-10 L 0 1 0 1 0
0-11 M 0 1 0 1 1
0-12 N 0 1 1 0 0
0-13 P 0 1 1 0 1
0-14 R 0 1 1 1 0
0-15 S 0 1 1 1 1

SOURCE: S-133-19251
C. Discrete inputs. The OGP shall interpret discrete input signals as specified in

Table 3-4. Data bit 15 is the Least Significant Bit (LSB) and bit O is the Most
Significant Bit (MSB).

For detailed bit definitions of the discrete input registers listed in Table 3-4,

see the Software Requirements Specification for the OGP, S-133-19251,
section 3.1.
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Table 3-4. Programmed Input/Output (PIO) Read Address Assignments

COMII\E/I)/?)ND SYMBOL OPERATION DESCRIPTION
CPU XIO -
A008 CPUDO Read CPU Discrete Output Register
A009 CPUDISCRIN Read CPU Discrete Input Register
Memory Interface Arbiter (MIA) PIOs -
8080 MIACONFREG Read MIA Configuration Register
8081 EWADDRBNDY Read Enable Write Address Boundary Register
8082 MIAINPMSK Read MIA Interrupt Mask Register
8083 CLDREG Read Critical Leads Disconnect Register
8084 MIAERRSTAT Read MIA Error/Status Register
8085 NEPTIMEREG Read Nuclear Event Protection (NEP) Timer Holding
Register
8086 CNRADDCLMP Read Circumvention and Recovery (C&R) Address
Clamp Register
8087 MISSNTIMER Read Mission Timer
8088- (None) N/A not used
80FF
Serial Data Channel (SDC) PIOs -
8100 SDCCHPSTA Read SDC Chip Status Register
8101 SDCMSKREG Read SDC Interrupt Mask Register
8102 CHAWCLADDR Read Channel A Word Count/Address Low Register
8103 CHAHIADDR Read Channel A Address High Register
8104 CHACONFREG Read Channel A Configuration Register
8105 SDCCHAERR Read Channel A Read Error Register
8106 CHAWCLADDC Read Channel A Word Count/Address Low Counter
8107 CHAHIADDC Read Channel A Address High Counter
8108 CHBWCLADDR Read Channel B Word Count/Address Low Register
8109 CHBHIADDR Read Channel B Address High Register
810A CHBCONFREG Read Channel B Configuration Register
810B SDCCHBERR Read Channel B Read Error Register
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Table 3-4. Programmed Input/Output (PIO) Read Address Assignments
(Continued)

COMMAND

(HEX) SYMBOL OPERATION DESCRIPTION
810C CHBWCLADDR Read Channel B Word Count/Address Low Counter
810D CHBHIADDC Read Channel B Address High Counter
Umbilical Input/Output (UIO) PIOs -
8180 CAIOSTATUS Read Cable 1/0 Control Word
8181 CAIOHLDREG Read Cable I/0 Holding Register
8182 CHAROUT Read Character Output Control Word
8183 UIOINPMSK Read UIO Interrupt Mask Register
8184 RSDIMON Read Reentry System (RS) Discrete Input Monitors
8185 UIODIMON1 Read UIO Discrete Input Monitors #1
8186 MK21DATAl Read MARK 21 RS Data Word #1 Register
8187 MK21DATA2 Read MARK 21 RS Data Word #2 Register
8188 MK21DATA3 Read MARK 21 RS Data Word #3 Register
8189 PPLUGREG1 Read Penetration Plug (P PLUG) Discrete Input Word
Register #1
818A PPLUGREG2 Read P PLUG Discrete Input Word
Register #2
818B PRECTIME1 Read Precision Time Register #1
(bit 16 - bit 31)
818C PRECTIME2 Read Precision Time Register #2
(bit O - bit 15)
818D UIOPSEREG Read UIO Peculiar Support Equipment (PSE) Test
Register
818E UIOPENDINP Read UIO Pending Interrupt Register
818F UIODOREG Read UIO Discrete Output Register
8190 RADIOBIT Read Radio Input Bit
8191 TIMERC Read Timer C Counter
8192 TIMERD Read Timer D Counter
8193 CHARINREG Read Character Input Register
8194 UIODIMON2 Read UIO Discrete Input Monitors #2

Change 2
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Table 3-4. Programmed Input/Output (PIO) Read Address Assignments
(Continued)

CO(I\AII\EAQ)ND SYMBOL OPERATION DESCRIPTION
8196 IRTILCNTR Read Inertial Measurement Unit Real Time Interrupt
(IRTI) Counter #1
(bits 16 - 31)
8197 IRTI2CNTR Read IRTI Counter #2 (bits 0-15)
Flight Control and Ordnance Input/Output
(FOIO) PIOs -
8200 TVCAES1INZ1 Read Thrust Vector Control (TVC) Actuator Error Signal
(AES), Stage 1, Nozzle 1 Command
8201 TVCAES1NZ2 Read TVC AES, Stage 1, Nozzle 2 Command
8202 TVCAES1NZ3 Read TVC AES, Stage 1, Nozzle 3 Command
8203 TVCAES1NZ4 Read TVC AES, Stage 1, Nozzle 4 Command
8204 TVCAES21J1 Read TVC AES, Stage 2, Injector 1 Command
8205 TVCAES21J2 Read TVC AES, Stage 2, Injector 2 Command
8206 TVCAES21J3 Read TVC AES, Stage 2, Injector 3 Command
8207 TVCAES21J4 Read TVC AES, Stage 2, Injector 4 Command
8208 STG2ROLCMR Read Stage 2 Roll Command
8209 TVCAES3IJ1 Read TVC AES, Stage 3, Injector 1 Command
820A TVCAES3I1J2 Read TVC AES, Stage 3, Injector 2 Command
820B TVCAES3IJ3 Read TVC AES, Stage 3, Injector 3 Command
820C TVCAES3I1J4 Read TVC AES, Stage 3, Injector 4 Command
820D STG3ROLCMR Read Stage 3 Roll Command
820E FCSELEMRB Read Flight Control Select/Event Markers
8210 PBPSAESPTH Read PBPS AES Pitch
8211 PBPSAESYAW Read PBPS AES Yaw
8212 PBPSAXATIT Read PBPS Axial/Attitude Command
8213 FOIOPSEREG Read FOIO PSE Test Register
8220 ORDENA Read Ordnance Enable
8221 ORDCMDS Read Ordnance Commands
8230 POSFDBK Read Position Feedback
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Table 3-4. Programmed Input/Output (PIO) Read Address Assignments
(Continued)

CO(I\AII\EAQ)ND SYMBOL OPERATION DESCRIPTION
8231 STGAUXMON1 Read Stage Auxiliary Monitor 1
8232 STGAUXMONZ2 Read Stage Auxiliary Monitor 2
8233 STGAUXMON3 Read Stage Auxiliary Monitor 3
8234 STGAUXMON4 Read Stage Auxiliary Monitor 4
8240 PBPSVALVST Read PBPS Valve Status
8241 DNORDSTAT Read Downstage Ordnance Status
8242 PBPSORDST Read PBPS Ordnance Status
8243 CSDHYDPRST Read CSD/Hydraulic Pressure Status
8244 FAULTMON Read FOIO Fault Monitor Status
SOURCE: S$-133-19251
d. Serial channel input data. The data symbols and descriptions of the MGSC

to DCU data are defined in Table 3-5.

(1) The OGP will load, at a 819.5 kHz rate, the MGSC to DCU serial
channel data, specified in MGSC to DCU serial channel words 1
through 17 in Table 3-6, into one block of contiguous memory
identified as [IW_BLK. (Note: that the highest numbered bit is the

LSB.)

(2) A predetermined data validity lag exists for some of the input data.
Table 3-5 defines where each input element is computed/valid in the
MGSC. The column titled validity time is the time since the last CIRTI.
This shows that the largest lag prior to the next CIRTI is one msec.
Those parameters not specifically noted in the column are valid at the
time of the read.

Change 2
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Table 3-5. MGSC to DCU Serial Channel Input Data

D2-27524-5

ITEM VALIDITY
NO. SYMBOL DESCRIPTION SIZE LSB TIME (MSEC)
1 ACINSTRO AC Instrument On 1 N/A N/A
2 CLD_MON Critical Leads Disconnect 1 N/A N/A
Monitor Feedback
3 CMDENAMON MGSC Command Enable 1 N/A N/A
Monitor Feedback
4 CURGCOVRO Current GC Overvoltage On 1 N/A N/A
5 CURGCPWRON | Current GC Power On 1 N/A N/A
6 CURGCAMOD Current GCA Mode Controls 1 * N/A
7 CURPIGAMOD Current PIGA Mode Controls 1 * N/A
8 CURPIGPWRO Current PIGA 800 Hz Power On 1 N/A N/A
9 CURPLATMOD Current Platform Mode Controls 1 * N/A
10 DD_MON Hardware Disable Discrete 1 N/A N/A
Monitor Feedback
11 G6GT_MON_A Yaw, Pitch and Roll Gyro Torque | 3x1 N/A N/A
Monitor (X, Y and Z) - A
12 G6GT_MON_B Yaw, Pitch and Roll Gyro Torque | 3x1 N/A N/A
Monitor (X, Y and Z) - B
13 GBL_CRT_PH Yaw, Pitch and Roll Gimbal 3x1 N/A Same as
Current Phase (X, Y and 2) GIBLET
14 GBL_DIREC Yaw, Pitch and Roll Gimbal 3x1 N/A Same as
Direction (X, Y and Z) GIBLET
15 GBLDEM_PO Yaw, Pitch and Roll Gimbal 3x1 2 arcsec 9.1 (X)
Demod Pickoff (X, Y and 2) 9.2 (Y)
9.0 (2)
16 GBLINC_SUM Yaw, Pitch and Roll Gimbal 3x1 1 gim cnt Same as
Incremental Sum (X, Y and Z) GIBLET
17 GC_PO_MON GC Pickoff Monitor 1 N/A N/A
18 GCA_CRT_PH GCA Current Phase 1 * Same as
SELECT_ADC
19 GCA_DIREC GCA Direction 1 N/A Same as
SELECT_ADC
20 GCA_OR_MON GCA Overrate Monitor 1 N/A N/A
21 GCAINC_SUM GCA Incremental Sum 1 1 oer cnt Same as
SELECT_ADC
22 GCASLCNTLR GCA Slew Control Readback 1 N/A N/A
23 GCCURSLCNL GCA Current Slew Control 1 * N/A
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Table 3-5. MGSC to DCU Serial Channel Input Data (Continued)

ITEM VALIDITY
NO. SYMBOL DESCRIPTION SIZE LSB TIME (MSEC)
24 GCNULLCTR GCA Null Counter 1 1 artificial N/A

null (see
Table 3-7)
25 GIBLET X, Y and Z Giblet 3x1 * 9.7 (X)
9.8 (Y)
9.6 (2)
26 LD_X_MON Level Detector X-Axis Monitor 1 N/A N/A
27 LD_Y_MON Level Detector Y-Axis Monitor 1 N/A N/A
28 LVLSL1 MON Monitor Feedback 1 N/A N/A
29 LVLSL2 MON Monitor Feedback 1 N/A N/A
30 MTRVLTMON Motor Voltage Monitor 1 * N/A
31 MTRVMONSLT Motor Voltage Monitor Select 1 * N/A
32 PG_CRT_PH X, Y and Z PIGA Current Phase | 3x1 * Same as
PIGLET
33 PG_DEM_PO X, Y and Z PIGA Demod Pickoff | 3x1 * 9.2 (X)
9.1 (Y)
9.0 (2)
34 PG_DIREC X, Y and Z PIGA Direction 3x1 N/A Same as
PIGLET
35 PGINC_SUM X, Y and Z PIGA Incremental 3x1 12 ft/sec Same as
Sum PIGLET
36 PG_TFLP X, Y and Z PIGA Time From 3x1 | 31.25 psec Same as
Last Pulse PIGLET
37 PIGCPL_MON Inv. 4.8 PIGA Couple 1 N/A N/A
38 PIGLET X, Y and Z Piglets 3x1 * 9.5 (X)
9.4 (Y)
9.3(2)
39 PLAT _PSMON Platform Pressure Monitor 1 N/A N/A
40 SAR_MON Monitor Feedback 4 N/A N/A
41 SELECT_ADC Selectable ADC Data .078125 9.9
volts**
42 SRVOENAMON MGSC Servo Enable Monitor 1 N/A N/A
Feedback
43 V40ST_MON 40V Gyro Hi-start 1 N/A N/A

* These parameters are not used by the OGP so the LSB has not been provided.

** This LSB is for the XY and YZ DC Speed Controls, the only SELECT_ADC items used by the OGP.

SOURCE: S$-133-19251
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Table 3-6. MGSC to DCU Serial Channel Description (IIW_BLK)

BITS WORD 1 WORD 2 WORD 3 WORD 4 WORD 5
0
PG_TFLP(1) PG_TFLP(2) PG_TFLP(3) GBLDEM _PO(3) | GBLDEM_PO(2)
1
or or
2
3 PG_DEM_PO(3) | PG_DEM_PO(1)
4
5
6
7
8 G6GT_MON_A(1)*
GBLDEM_PO(1)
9 | CLD_MON ACINSTRO PG_DIREC(1) G6GT_MON_B(1)*
or
10 V40ST_MON PG_DIREC(2) G6GT_MON_A(2)*
GCNULLCTR PG DEM PO(2
11 | (see Table 3-7) | PLAT_PSMON | PG_DIREC(3) _DEM_PO() ["G6GT MON_B(2)*
12 LD_X_MON GCA_DIREC G6GT_MON_A(3)*
13 LF_Y_MON GBL_DIREC(1) G6GT_MON_B(3)*
GCCURSLCNL
14 GC_PO_MON | GBL_DIREC(2) LVLSL1_MON
15 GCA_OR_MON | GBL_DIREC(3) LVLSL2_MON

* Indicates items that are not functional

3-26

Change 2




D2-27524-5

SECTION IlI

Table 3-6. MGSC to DCU Serial Channel Description (IIW_BLK) (Continued)

BITS WORD 6 WORD 7 WORD 8 WORD 9

2 PIGLET(3) PIGLET(2) PIGLET(1) GIBLET(3)

2

3

4

5

6

7

8

- PGINC_SUM(3) PGINC_SUM(2) PGINC_SUM(1) GBLINC_SUM(3)
10

11

12

13

14 | PG_CRT_PH(3) PG_CRT_PH(2) PG_CRT_PH(1) GBL_CRT_PH(3)
15

Change 2
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Table 3-6. MGSC to DCU Serial Channel Description (IIW_BLK) (Continued)

BITS WORD 10 WORD 11 WORD 12 WORD 13
0
- GIBLET(2) GIBLET(2) SELECT_ADC MTRVLTMON
2
3
4
5
6
7
8
5 GBLINC_SUM(1) GBLINC_SUM(2) GCAINC_SUM RGNS
10
11
12 SAR_MON(8)
13 SAR_MON(9)
14 | GBL_CRT_PH(2) GBL_CRT_PH(2) GCA_CRT_PH SAR_MON(10)
15 SAR_MON(11)
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Table 3-6. MGSC to DCU Serial Channel Description (IIW_BLK) (Continued)

BITS WORD 14 WORD 15 WORD 16 WORD 17

0

CURPLATMOD
1 Echo of Output Echo of Output Echo of Output

Word 1 Word 2, bits 0 - 8 Word 3, bits 0 - 8

2

CURGCAMOD
3
4

CURPIGAMOD
5
6 CURGCOVRO
7 CURGCPWRON
8 CURPIGPWRO
9 DD_MON SRVOENAMON
10 GCASLCNTLR PIGCPL_MON CMDENAMON
11

Echo of Output Word | Echo of Output Word
12-15 Echo of Output Word 3, bits 11 - 15 4, bits 11 - 15
2,bits 12 - 15
Note: Words 14 - 17 are a complete copy of the last 4 output words, except that bits O - 8 of word 17

represent the true state of the MGSC mode, bit 10 of word 16 and bits 9 and 10 of word 17 provide
secondary interest indicators and bits 9 - 11 of word 15 will be an echo unless an overrate occurs.
If a NEP occurs, the echo bits may be affected if CLD is true (to reflect the reset state).

Source: S-133-19251
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Table 3-7. GC Null Counter Description

GCNULLCTR BITS: INPUT:

10 11 12 +

0 0 0 -sin 0

0 0 1 -sin+cos 0

0 1 0 cos 0

0 1 1 cos -sin

1 0 0 0 -sin

1 0 1 0 -sin+cos

1 1 0 0 cos

1 1 1 -sin cos
Note: The GC is defined to be at a Moire null when bits 10, 11 and 12 = 0.

An OER count is defined when bit 12 = 0 (4 per Moire null). There are 8 Artificial nulls per Moire null.

3-30

Source: S-133-19251

Timing inputs. The OGP shall access the precision timing signal from the
Operational Ground Equipment (OGE) via the UIO Pending Interrupt
Register. The resolution of the precision timing pulse is 0.984615 + 0.000001
seconds per pulse.

Local command inputs. The OGP shall accept commands originated at the
Controller/Monitor (C166B) during the Local Communications Mode. These
commands appear in the first four bits of Multiplexer Status Set “R” as
specified in Table 3-2. Keyboard Output 1 (KEYBOARD1), Keyboard Output
2 (KEYBOARD?2), Keyboard Output 3 (KEYBOARD3) and Keyboard Output 4
(KEYBOARD4) inputs correspond to C166B commands 1, 2, 4 and 8,
respectively.

Character outputs. The OGP interfaces with the Coupler Unit (C604A) by
issuing character output code pairs. The OGP issues character output code
pairs by executing write PIO instruction 018236. The two sequential character
output codes required by the C604A are specified in Table 3-8. The character
output signal timing requirements and the clock signal characteristics are
specified in Figure 3-8. Character output codes 2-0 (DATASTART) and 2-15
(DATAEND) are only used by SELECT 880.

Change 2
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Table 3-8. Character Outputs
NCOQI'IIDEE7 FUNCTION SYMBOL USED NOTES

0-0 Select Status Set A SELECT_A MX 6
0-01 Select Status Set B SELECT_ B MX

0-2 Select Status Set C SELECT_C MX

0-3 Select Status Set D SELECT_D MX

0-4 Select Status Set E SELECT _E MX

0-5 Select Status Set F SELECT _F MX

0-6 Select Status Set G SELECT_G MX

0-7 Select Status Set H SELECT _H MX

0-8 Select Status Set J SELECT_J MX

0-9 Select Status Set K SELECT K MX

0-10 Select Status Set L SELECT L MX

0-11 Select Status Set M SELECT M MX

0-12 Select Status Set N SELECT_N MX

0-13 Select Status Set P SELECT_P MX

0-14 Select Status Set R SELECT_R MX

0-15 Select Status Set S SELECT_S MX

3-0 Clear Text Allowed Reset CLRTXTRST A4 6
3-1 Clear Text Allowed Set CLRTXTSET Ad

3-2 ALCC Access Allowed Reset ALC_UHFRST A4 6
3-3 ALCC Access Allowed Set ALC UHFSET A4

3-4 Auxiliary Status Enable Reset ASE_RST A4 6
3-5 Auxiliary Status Enable Set ASE_SET A4 6
3-6 Spare Reset (None) -

3-7 Spare Set (None) -

3-8 Spare Reset (None) - 6
3-9 Spare Set (None) -

3-10 Spare Reset (None) - 6
3-11 Spare Set (None) -
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Table 3-8. Character Outputs (Continued)

NCC?I'DEE7 FUNCTION SYMBOL U;E(D NOTES
3-12 Spare Reset (None) - 6
3-13 Spare Set (None) -

3-14 Spare Reset (None) - 6
3-15 Spare Set (None) -
4-0 Data Readout 0 READOUTO C166B 1
4-1 Data Readout 1 READOUT1 C166B 1
4-2 Data Readout 2 READOUT2 C166B 1
4-3 Data Readout 3 READOUT3 C166B 1
4-4 Data Readout 4/Data Readout Initiate READA4INIT C166B 1,8
4-5 Data Readout 5 READOUTS C166B 1
4-6 Data Readout 6 READOUT6 C166B 1
4-7 Data Readout 7/Data Readout Blanking READOUT? Cl66B 1,2,8
4-8 Data Readout 8 READOUTS C166B 1
4-9 Data Readout 9 READOUT9 C166B 1
4-10 Data Readout 10 READOUT10 C166B 1
4-11 Data Readout 11 READOUT11 C166B 1
4-12 Data Readout 12 READOUT12 C166B 1
4-13 Data Readout 13 READOUT13 C166B 1
4-14 Data Readout 14 READOUT14 C166B 1
4-15 Data Readout 15 READOUT15 C1l66B 1
5-0 R/S Input Data Lines Reset RS _DATARST ACU
5-1 R/S Input Data Line 1 Set RS_DATA1AM ACU
5-2 R/S Input Data Line 2 Set RS_DATA2AM ACU 3,6
5-3 SCS Test Command Reset SCS_TC_RST MSC
5-4 Coupler No-Go Reset CPLRNGRST NGRC 6
5-5 Coupler No-Go Set CPLRNGST NGRC
5-6 Disable Discretes and Startup Indicator DDSTRUPRST ACC 4,6,9
Reset
5-7 C/R Indicator Reset CRRESET NGRC

Change 2
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Table 3-8. Character Outputs (Continued)
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NCC?I'DEE7 FUNCTION SYMBOL U;E(D NOTES
5-8 Critical Status Override Reset CSORESET NGRC
5-9 Critical Status Override Set CSO_SET NGRC 6
5-10 AVE No-Go Reset AVENGRST NGRC 6
5-11 AVE No-Go Set AVENGSET NGRC
5-12 Enable Write Reset ENWRTRST ACU 3,6
5-13 Enable Write Set ENWRTST ACU
5-14 Keep Alive KEEPALVE ACU 6
5-15 Spare (None) -
6-0 Cable Message Enable Reset CME_RESET A4 3,6
6-1 Cable Message Enable Set CME_SET A4
6-2 Start SCNT Reset SCNT_RST A4 3,6
6-3 Start SCNT Set SCNT_ST A4
6-4 Spare Reset (None) - 3,6
6-5 Spare Set (None) -
6-6 SCS Test Enable Reset SCSTENRST MSC 3,6
6-7 SCS Test Enable Set SCSTENST MSC
6-8 Multiplexer Test Reset MXTESTRST MX 3,6
6-9 Multiplexer Test Set MXTESTST MX
6-10 Telemetry Turn-on Reset TELEMONRST DB 3,6
6-11 Telemetry Turn-on Set TELEMONST DB
6-12 Ground Ordnance Interlock 1 Reset GNORDIN1RT A6 3,6
6-13 Ground Ordnance Interlock 1 Set GNORDIN1ST A6
6-14 Coupler Test Reset COUPTSTRST NGRC 3,6
6-15 Coupler Test Set COUPTSTSET NGRC
8-0 C.O. Interface Test Reset (Test 2) (no reset | COITRST D 6
necessary for 8-0)
9-0 Reset Codes 9-1 through 9-7 RST91TO97 D 3,6
9-1 Set Spare Squib Discrete No. 1 (None) oC 4
9-2 Set Spare Squib Discrete No. 2 (None) ocC 4,5
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Table 3-8. Character Outputs (Continued)

NCC?I'DEE7 FUNCTION SYMBOL U;E(D NOTES
9-3 Activate Suspension System ACTSUSSYS ocC 4
9-4 Battery Activate Command BATACT oC 4
9-5 Arm Missile Ordnance Devices ARMORDEV SDC 4
9-6 Remove Launcher Closure Command REMLUCHCL ocC 4
9-7 G&C Umbilical Release Command GCUMBREL ocC 4
9-8 Resets Codes 9-9 through 9-15 RST99T0915 - 3,6
9-9 Remove G&C Ground Power Command RMVGCGDPWR NGM
9-10 Spare Set (None) -

9-11 Spare Set (None) -

9-12 Spare Set (None) -

9-13 Spare Set (None) -

9-14 Spare Set (None) -

9-15 C/R Test Initiate CRTESTINIT EMPD

10-0 Ground Ordnance No-Go Reset GRDORDNGRT NGM 6
10-1 Ground Ordnance No-Go Set GRDORDNGST NGM

10-2 MOSR Status Reset MOSRRST AM 6
10-3 MOSR Status Set MOSRST AM

10-4 Ground Ordnance Alarm Reset GNDORDALRT AM 6
10-5 Ground Ordnance Alarm Set GNDORDALST AM

10-6 Spare Reset (None) - 6
10-7 Spare Set (None) -

10-8 Spare Reset (None) - 6
10-9 Spare Set (None) -

10-10 Spare Reset (None) - 6
10-11 Spare Set (None) -

10-12 Spare Reset (None) - 6
10-13 Spare Set (None) -

10-14 Spare Reset (None) - 6
10-15 Spare Set (None) -
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Table 3-8. Character Outputs (Continued)

NCC?I'DEE7 FUNCTION SYMBOL USED NOTES
12-0 CSD(G) Reset Command Reset CSDGRCDRST SDC 3,6
12-1 CSD(G) Reset Command Set CSDGRCDSET SDC
12-2 CSD(M) Reset Command Reset CSDMRSTRST SDC 3,6
12-3 CSD(M) Reset Command Set CSDMRST SDC
12-4 Spare Reset (None) - 3,6
12-5 Spare Set (None) -

12-6 Ground Ordnance Test Enable Reset GOTENRST ocC 3,6
12-7 Ground Ordnance Test Enable Set GOTENSET ocC
12-8 R/S Ground Power Reset GNDPWRRST NGM 3,6
12-9 | R/S Ground Power Set GNDPWRSET NGM
12-10 | SCS Arm Reset SCSARMRST SDC 3,6
12-11 SCS Arm Set (DO9A Not Required for SCS SCSARMSET SDC 4
Test if SCS Test Command and SCS Test
Enable are True)
12-12 SCS Safe Reset SCSSAFERST SDC 3,6
12-13 SCS Safe Set SCSSAFESET SDC
12-14 F/C Ground Power Reset RSTFCNGPON NGM 3,6
12-15 F/C Ground Power Set FCNGPON NGM
15-0 Resets Codes 15-1 through 15-7 RST151T157 D 3,6
15-1 CSD(M) Mark CSDM_MARK SDC
15-2 CSD(M) Space CSDM_SPACE SDC
15-3 Spare Set (None) -
15-4 Spare Set (None) -
15-5 Spare Set (None) -
15-6 Spare Set (None) -
15-7 Spare Set (None) -
15-8 Resets Codes 15-9 through 15-15 RST159TO15 D 3,6
15-9 CSD(G) Mark CSDG_MARK SDC 4
15-10 CSD(G) Space CSDG_SPACE SDC 4
15-11 Spare Set (None) - 4
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Table 3-8. Character Outputs (Continued)

NCC?I'DEE7 FUNCTION SYMBOL U;E(D NOTES
15-12 Spare Set (None) -
15-13 Spare Set (None) -
15-14 Ground Ordnance Interlock 2 Set GNORDIN2ST ocC
15-15 Ground Ordnance Interlock Clear(Test 1) GNORDINCLR D&OC

Abbreviations:

A4

A6
ACU
AM
Cle6B

DB
EMPD
MSC
MX
NGM
NGRC
OoC
SDC
Note:

© ©® N o

- Communications Drawer, Programmer Group

- Ordnance Monitor Drawer, Programmer Group

- Activation Control Unit, C604A1

- Alarm Monitor, Ordnance Monitor Drawer, Programmer Group
- Control Monitor

- Decoder, Ordnance Monitor Drawer, Programmer Group
- Distribution Box

- EMP Detector

- Manual Switch Control, C604A1

- Status Multiplexer, C604A1

- No-Go Monitor, Programmer Group

- No-Go and Reset Control, C604A1

- Ordnance Control, Programmer Group

- Safety Device Control, Programmer Group

All Data Readout must be preceded by the 4-4 code. The displayed value will be equal to
the last character output issued (i.e., 4-4
4-12 displays a 12).

Data Readout Blanking will be executed if this code is not preceded by the 4-4 code.

Issued by C604A1/Programmer Group when C604A1 idle/Compute transition occurs or
when C604A1 pulses Master Reset following loss of Keep-Alive codes.

Require Critical Circuits Enable to be true when code issued.

This spare set is active. Inadvertent setting of code 9-2 may result in a true “Any Ground
Ordnance Driver On Monitor” signal.

Forced by Internal C604A1/Programmer Group logic when Circumvention Reset occurs.
Codes not listed are not decoded by the C604A1 or Programmer Group.
Two functions are defined but only one is valid at a time.

This character output also includes Keep Alive Timer Enable.
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h. Discrete outputs. The OGP shall issue commands and discrete output
signals as specified in Table 3-9. Data bit 15 is the LSB and bit O is the MSB.
For detailed bit definitions of the discrete output registers listed in Table 3-9,
see the Software Requirements Specifications for the OGP,
S-133-19251, Section 3.1.
Table 3-9. Programmed I/O Write Address Assignments
COMMAND BIT
(HEX) SYMBOL OPERATION DESCRIPTION DEEINITIONS
CPU XIO -
2008 CPUDO Write CPU Discrete Output Register Table 3-66
MIA PIOs -
0080 MIACONFREG Write MIA Configuration Register Table 3-67
0081 EWADDRBNDY | Write Enable Write Address Table 3-68
Boundary Register
0082 MIAINPMSK Write MIA Interrupt Mask Register Table 3-69
0083 CLDREG Write Critical Leads Disconnect Table 3-70
Register
0085 NEPTIMEREG Write NEP Timer Holding Register Table 3-71
0086 CNRADDREG Write C&R Address Clamp Register Table 3-72
0088- (None) N/A not used N/A
00FF
SDC PIOs -
0101 SDCMSKREG Write SDC Interrupt Mask Register Table 3-73
0102 CHAWCLADDR Write Channel A Word Table 3-74
Count/Address Low Register
0103 CHAHIADDR Write Channel A Address High Table 3-75
Register
0104 CHACONFREG Write Channel A Configuration Table 3-76
Register
0108 CHBWCLADDR Write Channel B Word Table 3-74
Count/Address Low Register
0109 CHBHIADDR Write Channel B Address High Table 3-75
Register
010A CHBCONFREG Write Channel B Configuration Table 3-76
Register
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Table 3-9. Programmed I/O Write Address Assignments (Continued)

CO(WI\EAQ)ND SYMBOL OPERATION DESCRIPTION DEFIIE’III'ITIONS

UIO PIOs -

0180 CAIOCNTLWD Write Cable 1/0 Control Word Table 3-77

0181 CAIOHLDREG Write Cable I/O Holding Register Table 3-78

0182 CHAROUT Write Character Output Control Word | Table 3-79

0183 UIOINPMSK Write UIO Interrupt Mask Register Table 3-80

0184 RSDOREG Write RS Discrete Output Register Table 3-81

0186 MK21DATAl Write MARK 21 RS Data Word #1 N/A
Register

0187 MK21DATA2 Write MARK 21 RS Data Word #2 N/A
Register

0188 MK21DATAS3 Write MARK 21 RS Data Word #3 N/A
Register

0189 (None) Start Start Cable 1/10 N/A

018A HALTCABLE Halt Halt Cable 1/0 N/A

018B (None) Start MARK 21 RS Fuzing N/A

018C (None) Halt MARK 21 RS Fuzing N/A

018D UIOPSEREG Write UIO PSE Test Register Table 3-88

018E UIOPENDINP Clear UIO Pending Interrupt Register | Table 3-89

018F UIODOREG Write UIO Discrete Output Register Table 3-90

0190 UIOINPENA Write UIO Interrupt Enable/Disable Table 3-91

0191 TIMERC Write Timer C Reset Register Table 3-92

0192 TIMERD Write Timer D Reset Register Table 3-92

0193 (None) Set Set UIO Pending Interrupt Bit Table 3-89

0194 (None) Start Start Timer C N/A

0195 (None) Start Start Timer D N/A

0196 (None) Halt Halt Timer C N/A

0197 (None) Halt Halt Timer D N/A
FOIO PIOs -

0200 TVCAES1INZ1 Write TVC AES, Stage 1, Nozzle 1 Table 3-93

Command
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Table 3-9. Programmed I/O Write Address Assignments (Continued)

COMMAND BIT
(HEX) SYMBOL OPERATION DESCRIPTION DEFINITIONS
0201 TVCAES1NZ2 Write TVC AES, Stage 1, Nozzle 2 Table 3-93
Command

0202 TVCAES1NZ3 Write TVC AES, Stage 1, Nozzle 3 Table 3-93
Command

0203 TVCAES1NZ4 Write TVC AES, Stage 1, Nozzle 4 Table 3-93
Command

0204 TVCAES21J1 Write TVC AES, Stage 2, Injector 1 Table 3-93
Command

0205 TVCAES21J2 Write TVC AES, Stage 2, Injector 2 Table 3-93
Command

0206 TVCAES21J3 Write TVC AES, Stage 2, Injector 3 Table 3-93
Command

0207 TVCAES21J4 Write TVC AES, Stage 2, Injector 4 Table 3-93
Command

0208 STG2ROLCMD Write Stage 2 Roll Command Table 3-94

0209 TVCAES3IJ1 Write TVC AES, Stage 3, Injector 1 Table 3-93
Command

020A TVCAES3I1J2 Write TVC AES, Stage 3, Injector 2 Table 3-93
Command

020B TVCAES3IJ3 Write TVC AES, Stage 3, Injector 3 Table 3-93
Command

020C TVCAES31J4 Write TVC AES, Stage 3, Injector 4 Table 3-93
Command

020D STG3ROLCMD Write Stage 3 Roll Command Table 3-95

020E FCSELEM Write Flight Control Select/Event Table 3-96
Markers

0210 PBPSAESPTH Write PBPS AES Pitch Command Table 3-93

0211 PBPSAESYAW Write PBPS AES Yaw Command Table 3-93

0212 PBPSAXATT Write PBPS Axial/Attitude Command | Table 3-97

0213 FOIOPSEREG Write FOIO PSE Test Register Table 3-98

0220 ORDENA Write Ordnance Enable Table 3-99

0221 ORDCMDS Write Ordnance Commands Table 3-100

Source: S-133-19251
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Serial channel output data. The data symbols and descriptions of the DCU
to MGSC data are defined in Table 3-10. The OGP will load the DCU to
MGSC serial channel data, specified in DCU to MGSC serial Channel Words
1 through 4 in Table 3-11, into one block of contiguous memory identified as
IOW_BLK, at a 819.5 Khz rate.

Table 3-10. DCU to MGSC Serial Channel Output Data

ol | symsoL DESCRIPTION SIZE LSB
1 ADCSP_SLCT | ADC Spare Channel Select 1 N/A
2 G6GT_CMD X, Y and Z Gyro Torque Commands 3x1 N/A
3 GBLSL_CMD Yaw, Pitch and Roll Gimbal Slew Commands (X, Y 3x1 135

and 2) volts
4 GC_TRQCMD | GC Torque Command 1 N/A
5 GC_OVRVLT GC Overvoltage On 1 N/A
6 GCA _MD_CNL | GCA Mode Controls 1 N/A
7 GCASL_CMD GCA Slew Command 1 *
8 GCASL_CNTL | GCA Slew Controls 1 N/A
9 GCPWRON GC Power On 1 N/A
10 GIBPH_SLT Yaw, Pitch and Roll Giblet Phase Select 3x1 N/A
11 LD_SELECTS Level Detector Selects 1 N/A
12 _“I{'TRVMONSL Motor Voltage Monitor Select 1 N/A
13 PG_MD_CNL PIGA Mode Controls 1 N/A
14 PIGAPWRON PIGA 800 Hz Power On 1 N/A
15 PIGASL_CMD PIGA Slew Command 3x1 *
16 PIGPH_SLT X, Y and Z Piglet Phase Select 3x1 N/A
17 PIGDMSLT ADC PIGA Demod Select 1 N/A
18 PLATMD_CNL | Platform Mode Controls 1 N/A

* These parameters are not used by the OGP so the LSB has not been provided

Source: S-133-19251
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Table 3-11. DCU to MGSC Serial Channel Description (IOW_BLK)

BITS WORD 1 WORD 2 WORD 3 WORD 4
0
GBLSL_CMD(1) GBLSL_CMD(2) GBLSL_CMD(3) PLATMD_CNL
1 (see Table 3-12)
> or or or
GCA_MD_CNL
3 PIGASL_CMD(1) PIGASL_CMD(2) PIGASL_CMD(3) (see Table 3-12)
4 or
PG_MD_CNL
5 GCASL_CMD (see Table 3-12)
6 GC_OVRVLT
7 GCPWRON
8 PIGAPWRON
9 PIGDMSLT
GCASL_CNTL Spare Spare
10 PIGPH_SLT(1) (see Table 3-14)
11 PIGPH_SLT(2)
LD_SELECTS ADCSP_SLCT
12 PIGPH_SLT(3) GC_TRQCMD (see Table 3-13) (see Table 3-16)
13 | GIBPH_SLT(1) G6GT_CMD(1)
MTRVMONSLT
14 | GIBPH_SLT(2) G6GT_CMD(2) (see Table 3-15)
15 | GIBPH_SLT(3) G6GT_CMD(3)
Source: S-133-19251
Table 3-12. Mode Control Description
MODE CONTROL BITS:
DESCRIPTION
a b
0 0 Stable Operation
0 1 Slew
1 0 Servo Test
1 1 Disable
Note: a<b.

Source: S-133-19251
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Table 3-13. Level Detector Selection Word Description

LD_SELECTS BITS:
DESCRIPTION
11 12
0 0 Level Detector 1
0 1 Level Detector 2
1 0 MGSC NED Test (was Level Detector 3)
1 1 Level Detector 4

Source: S-133-19251

Table 3-14. GCA Slew Controls Description

GCASL_CNTL BITS:
DESCRIPTION

9 10 11
X 0 0 Stable Operation
0 0 1 Fast Slew CCW
1 0 1 Fast Slew CW
0 1 0 Slow Slew CCW Mode
1 1 0 Slow Slew CW Mode
X 1 1 Slow Slew Clock

Where X is don’t care.

Source: S-133-19251

Table 3-15. Motor Voltage Monitor Select Description

VALUE DESCRIPTION

0 X PIGA Motor Voltage Monitor

Y PIGA Motor Voltage Monitor

Z PIGA Motor Voltage Monitor

Yaw Gimbal (X) Motor Voltage Monitor

Pitch Gimbal (YY) Motor Voltage Monitor

Roll Gimbal (Z) Motor Voltage Monitor

Ol |l ]| W N]| P

GCA Motor Voltage Monitor

Source: S-133-19251
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Table 3-16. ADC Spare Channel Select Description

VALUE DESCRIPTION
0 Roll Gimbal (Z) Demod Pickoff
1 Yaw Gimbal (X) Demod Pickoff
2 Pitch Gimbal (Y) Demod Pickoff
3 Z Piglet -- A Phase
4 Y Piglet -- A Phase
5 X Piglet -- A Phase
6 Roll Giblet (Z) -- A Phase
7 Yaw Giblet (X) -- A Phase
8 Pitch Giblet (Y) -- A Phase
9 GC Demod
10 Pitch Giblet (Y) -- B Phase
11 Z Piglet -- B Phase
12 Y Piglet -- B Phase
13 X Piglet -- B Phase
14 Roll Giblet (Z) -- B Phase
15 Yaw Giblet (X) -- B Phase
16 Z PIGA Demod Pickoff
17 Y PIGA Demod Pickoff
18 X PIGA Demod Pickoff
19 0 v Calibration
20 -7.5 v Calibration
21 XY DC Speed Control
22 YZ DC Speed Control
23 XY-YZ Gyro Caging Pickoff

SOURCE: S-133-19251

3-2.2.9. Dedicated Data Readout. The operational ground program provides a
Dedicated Data Readout for local readout of MOSR words, fault data words, the critical no-
go word, gyrocompass data words, alignment data words, RS fuzing fault history words,
and the IMU Alarm and SBNG No-Go history words (refer to Table 3-17). In addition, local
readout of data has been expanded to include other selected address locations of DCU
non-write protected SRAM memory locations. Each word, comprised of 16 data bits, is
read out 4 bits at a time. At the LF, with the guidance-control system in compute, local
data readout is initiated by the control-monitor operator selecting and entering the
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appropriate command code via the control-monitor keyboard. DCU acceptance of the
command code entry and DCU memory address is indicated by a blanking of the DCU
READOUT display and display of the first four bits.

3-2.2.9.1 Missile Operational Status Reply Words. While in the compute mode, the
DCU performs continuous monitoring of the operating status of the AVE and a portion of
the OGE. If afault is detected, a flag is set in the DCU memory and a signal transmitted to
the control-monitor. The DCU READOUT 8 indicator on the control-monitor illuminates,
informing the operator that a change of status has occurred in the guidance-control system.
To determine the reason for the status change, the control-monitor operator performs
Dedicated Data Readout of the two MOSR words, four bits at a time, via the control-monitor
keyboard. Data read out are recorded on the LF fault record and maintained as permanent
record of guidance-control system operation.

DCU WORD

[ T ol | | 1] isfo] [ ] [ T Ts

1
[T [ ] [T \ \
a2 T O ) I A AR L] Jerjes

FUNCTION CODE FAULT STATUS INFORMATION
0 0000O0O0 T

mecems  [ol [ T[T 1]

4*7 DCU WORD 2 4*7 DCU WORD 3 4ﬁ
\ [ ]
| | |

©

70" = MOSR 1
"1 Z MOSR 2 MMT201 _ 175K

Figure 3-9. MOSR (Missile Operational Status Reply)

3-2.2.9.2 Fault Data Words. The operational ground program provides capability for
readout of seven fault data words. Fault data word 1 contains stored fault data for IMU
functions and indicates the IMU routine in process at the time of standby no-go detection.
The contents of fault data word 1 are stored in SRAM Memory at data location 03. Fault
data words 2 through 6 contain stored information, which when read out, enables the
maintenance team to determine the reason for an unsuccessful missile test. Data read out
of fault data words 2 through 6 following a complete or code change DCU program loading,
are invalid until a complete missile test has been performed. Fault data word 7 contains
platform servo transient response test failure data. Fault data word 7 is invalid following
complete or code change DCU program loading until a Phi calibration has been performed
or the LF has entered Standby No-Go for specific faults. During DCU complete program
loading, all fault data word locations are set to zero. Stored fault data words 2 through 7
remain valid until another complete or code change DCU program loading is performed. In
remote, fault data words 1 through 7 are sent to the LCF automatically during standby
no-go. In Local only fault data words 1 through 6 are read out.
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Table 3-17. Local Data Readout — Dedicated Data Index
INDEX SIZE INDEX SIZE
NUMBER (BITS) DATA DESCRIPTION NUMBER (BITS) DATA DESCRIPTION
(OCTAL)* (OCTAL)*

01 32 MOSR Word No. 1 26 16 IMU Alarm History Word 3

02 32 MOSR Word No. 2 27 16 IMU Alarm History Word 4

03 16 Fault Data Word 1 30 16 IMU Alarm History Word 5

04 32 Fault Data Word 2 31 16 IMU Alarm History Word 6

05 32 Fault Data Word 3 32 16 IMU Alarm History Word 7

06 32 Fault Data Word 4 33 16 IMU Alarm History Word 8

07 32 Fault Data Word 5 34 16 IMU Alarm History Word 9

10 32 Fault Data Word 6 35 16 IMU Alarm History Word 10

11 32 Fault Data Word 7 36 16 IMU Alarm History Word 11

12 16 IMU No-Go History Word 1 37 16 IMU Alarm History Word 12

13 16 IMU No-Go History Word 2 40 16 IMU Alarm History Word 13

14 16 IMU No-Go History Word 3 41 16 IMU Alarm History Word 14

15 16 IMU No-Go History Word 4 42 16 IMU Alarm History Word 15

16 16 IMU No-Go History Word 5 43 16 Critical No-Go Identifier

17 16 IMU No-Go History Word 6 44 48 Estimate of GC IA Azimuth
Misalignment Angle (¢y)

20 16 IMU No-Go History Word 7 45 48 True North to GCA
X-axis Azimuth
Mis-alignment Angle (¢z)

21 16 IMU No-Go History Word 8 46 48 GC Input Axis Misalignment
Angle (¢s)

22 16 IMU No-Go History Word 9 a7 16 Missile Roll Attitude Angle
(minusd;)

23 16 IMU No-Go History Word 10 50 16 Platform Slew Correction
Angle (minusAg,)

24 16 IMU Alarm History Word 1 51 32 Fault History Word No. 1
Containing R/S Fuzing
Attempts Status

25 16 IMU Alarm History Word 2 52 32 Fault History Word No. 2
Containing R/S Fuzing
Attempts Status

* Enter 8 for a zero digit
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Table 3-19. IMU Fault Data Word 1 and IMU No-Go History Words 1 — 10

NOTES: FAILURE MODE FOR MALFUNCTION INDICATED IS STANDBY NO-GO.
FAULT DATA WORD 1 OR IMU NO-GO HISTORY WORDS 1 - 10 HEXADECIMAL
EQUIVALENT OF MINUS ONE (FFFF) AND ZERO, RESPECTIVELY, SIGNIFIES THAT
THE RESPECTIVE WORD CONTAINS NO STANDBY NO-GO DATA SINCE TAPE
PROGRAM LOADING.
UPON ENTERING STANDBY NO-GO IMU FAILURE DATA ARE STORED IN FAULT DATA
WORD 1. PREVIOUSLY STORED IMU FAILURE DATA, IF ANY, IN IMU NO-GO HISTORY
WORDS 1 - 9 ARE SHIFTED TO IMU NO-GO HISTORY WORDS 2 - 10 RESPECTIVELY
AND THE PREVIOUS FAULT DATA WORD 1, IF ANY, IS STORED IN IMU NO-GO
HISTORY WORD 1. THESE LOCATIONS ARE READ OUT USING LOCAL DEDICATED
DATA READOUT PROCEDURE AND APPLICABLE COMMAND CODES.
INDIVIDUALLY RECORDED DATA BITS OF FAULT DATA WORD 1 OR IMU NO-GO
HISTORY WORDS 1 - 10 ARE NOT SIGNIFICANT. HOWEVER, TOGETHER THE
INDIVIDUAL DATA BITS CIRCLED COMPRISE A BIT PATTERN WHICH IS UNIQUE TO
A SPECIFIC MALFUNCTION. FOR FAULT DATA WORD 1 AND IMU NO-GO HISTORY
WORDS 1 - 10 THE MALFUNCTION INDICATED IS DETERMINED BY CORRELATING
RECORDED MOSR BIT SET AND FAULT DATA WORD/IMU NO-GO HISTORY WORD BIT
PATTERN.
RECORDED BIT HEX MOSR INDICATED
PATTERN NUMBER SET MALFUNCTION
13 0004 50 155-second GCA slew timer expired before
completion of GCA slew - not PIGA leveling
13,15 0005 50 155-second GCA slew timer expired before
completion of GCA slew during PIGA leveling
(PIGA Leveling exit has been commanded)
11,12 0018 50 155-second GCA slew timer expired before
completion of GCA slew during PIGA leveling
(Set at exit from PIGA Leveling)
11,12,14,15 001B 50 Gyrocompass rotor-on test failure
11,12, 13 ooicC 50 Q(l) greater than 7400 during second or third
bias cycle of autoindexing
11,12, 13,15 001D 50 Q(l) greater than 7400 five times in a retarget
alignment
11,12,13, 14 001E 50 Q(l) greater than 7400 once during initial
alignment
10, 14 0022 50 Second Phi(2) failure in autoindexing
10, 11, 12, 13, 14, 15 003F 50 Delta P(n) check failed more than 22 times
during initial alignment
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Table 3-19. IMU Fault Data Word 1 and IMU No-Go History Words 1 — 10
(Continued)

RECORDED BIT HEX MOSR INDICATED
PATTERN NUMBER SET MALFUNCTION
9,10,11,12,13,14 007E 50 GCA detected off reference null during an AOA
and (2nd time) in autoindexing or east 1 AOA
59
8 0080 50 155-second GCA slew timer expired while in a
null correction GCA slew (not in PIGA Leveling)
14, 15 0003 57 Platform rate dump occurred which was not
recoverable
10,11, 12,13, 14 003E 57 Platform servo transient response test failed
9, 14 0042 57 6-minute platform leveling timer expired while
leveling to level detector No. 4 during coarse
ZETA alignment
9, 14,15 0043 57 6-minute platform leveling timer expired while
leveling to level detector No. 2 during coarse
ZETA alignment
9,13 0044 57 25-minute platform slew timer expired during the
first slew to level detector No. 1 in initial
alignment
9, 13,15 0045 57 1-minute platform leveling timer expired following
GCA 180-degree slew
9, 13,14 0046 57 25-minute platform leveling timer expired during
leveling to level detector No. 1 following the first
platform slew in initial alignment
9, 13, 14, 15 0047 57 1-minute platform leveling timer expired on exit
from PIGA leveling
9,12 0048 57 25-minute platform leveling timer expired during
leveling following platform slew to Phi calibration
reference position
9, 12,15 0049 57 1-minute platform leveling timer expired during
leveling following GCA slew to Phi Calibration
position 1
9,12, 14 004A 57 1-minute platform leveling timer expired during
leveling following GCA slew to Phi Calibration
position 2
9, 12, 14, 15 004B 57 1-minute platform leveling timer expired during
leveling following GCA slew to Phi Calibration
position 3
9,12,13 004C 57 1-minute platform leveling timer expired during

leveling following GCA slew to Phi Calibration
position 4
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Table 3-19. IMU Fault Data Word 1 and IMU No-Go History Words 1 — 10

(Continued)

RECORDED BIT HEX MOSR INDICATED
PATTERN NUMBER SET MALFUNCTION
9,12, 13,15 004D 57 1-minute platform leveling timer expired during
leveling following GCA slew to Phi Calibration
position 5
9,12,13, 14 004E 57 1-minute platform leveling timer expired during
leveling following GCA slew to Phi Calibration
position 6
9, 12,13, 14,15 004F 57 1-minute platform leveling timer expired during
leveling following GCA slew to Phi Calibration

position 7
9,11 0050 57 1-minute platform leveling timer expired during
leveling following GCA slew to Phi Calibration

position 8
9,11, 15 0051 57 1-minute platform leveling timer expired during
leveling following GCA slew to Phi Calibration

position 9
9 11,14 0052 57 25-minute platform slew timer expired during
platform slew to Phi calibration reference position

9, 11, 14, 15 0053 57 1-minute platform leveling timer expired following
+40 OER count GCA slew in autoindexing

9,11, 13 0054 57 1-minute platform leveling timer expired following
-40 OER count GCA slew during autoindexing

9,11, 13,15 0055 57 25-minute platform leveling timer expired during
leveling following autoindexing delta Phi R
platform slew (coarse alignment)

9,11, 13,14 0056 57 25-minute platform slew timer expired during
autoindexing delta Phi R platform slew (coarse
alignment)

9, 11,13, 14,15 0057 57 25-minute platform slew timer expired while
slewing during a retarget alignment)
9,11, 12 0058 57 25-minute platform leveling timer expired while
leveling during a retarget alignment
9,11,12,15 0059 57 25-minute platform leveling timer expired during
leveling following autoindexing Phi 2 platform
slew (fine alignment)
9,11,12,14 005A 57 25-minute platform slew timer expired during

autoindexing Phi 2 platform slew (fine alignment)
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Table 3-19. IMU Fault Data Word 1 and IMU No-Go History Words 1 — 10
(Continued)

RECORDED BIT
PATTERN

HEX
NUMBER

MOSR
SET

INDICATED
MALFUNCTION

9,11,12, 14,15

005B

57

25-minute platform slew timer expired during
platform slew following IMU calibration 2 interrupt
(position 4 or 6)

9,11, 12,13

005C

57

25-minute platform leveling timer expired during
leveling following IMU calibration 2 interrupt
(position 4 or 6)

9, 11,12,13,15

005D

57

25-minute platform leveling timer expired during
leveling following platform slew to IMU calibration
2 position 1

9,11, 12, 13,14

005E

57

25-minute platform leveling timer expired during
leveling following platform slew to IMU calibration
2 position 2

9,11, 12,13, 14,15

005F

57

25-minute platform leveling timer expired during
leveling following platform slew to IMU calibration
2 position 3

13, 14

0006

57

LAl or good IMU read/data check failures
occurred during three consecutive data
collections

9,10

0060

57

25-minute platform leveling timer expired during
leveling following platform slew to IMU calibration
2 position 4

9, 10, 15

0061

57

25-minute platform leveling timer expired during
leveling following platform slew to IMU calibration
2 position 5

9,10, 14

0062

57

25-minute platform leveling timer expired during
leveling following platform slew to IMU calibration
2 position 6

9, 10, 14, 15

0063

57

25-minute platform leveling timer expired during
leveling following platform slew to IMU calibration
2 intermediate position

9, 10, 13

0064

57

25-minute platform slew timer expired during
platform slew to IMU calibration 2 position 1

9, 10, 13, 15

0065

57

25-minute platform slew timer expired during
platform slew to IMU calibration 2 position 2

9, 10, 13, 14

0066

57

25-minute platform slew timer expired during
platform slew to IMU calibration 2 position 3

9, 10, 13, 14, 15

0067

57

25-minute platform slew timer expired during
platform slew to IMU calibration 2 position 4
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Table 3-19. IMU Fault Data Word 1 and IMU No-Go History Words 1 — 10

(Continued)

RECORDED BIT
PATTERN

HEX
NUMBER

MOSR
SET

INDICATED
MALFUNCTION

9, 10, 12

0068

57

25-minute platform slew timer expired during
platform slew to IMU calibration 2 position 5

9,10, 12, 15

0069

57

25-minute platform slew timer expired during
platform slew to IMU calibration 2 position 6

9,10, 12, 14

006A

57

25-minute platform slew timer expired during
platform slew to IMU calibration 2 intermediate
position

9,10, 12, 14, 15

006B

57

25-minute platform slew timer expired during
platform slew to IMU calibration 2 initial position

9,10, 12, 13

006C

57

25-minute platform leveling timer expired during
leveling following platform slew to IMU calibration
2 initial position

9,10, 12, 13,15

006D

57

25-minute platform leveling timer expired during
leveling following a platform slew to position No.
1in IMU calibration 1

9,10, 12,13, 14

006E

57

25-minute platform leveling timer expired during
leveling following a platform slew to position No.
2 in IMU calibration 1

9,10, 12, 13, 14, 15

006F

57

25-minute platform leveling timer expired during
leveling following a platform slew to position No.
3 in IMU calibration 1

910,11

0070

57

25-minute platform leveling timer expired during
leveling following platform slew to intermediate
level position prior to initiating IMU calibration 1
position 4

9,10, 11, 15

0071

57

25-minute platform leveling timer expired during
leveling following a platform slew to position No.
4 in IMU calibration 1

9,10, 11, 14

0072

57

25-minute platform leveling timer expired during
leveling to level detector No. 1 following IMU
calibration 1

9, 10, 11, 14, 15

0073

57

25-minute platform slew timer expired during
platform slew to position No. 1 in IMU
calibration 1

9, 10, 11, 13

0074

57

25-minute platform slew timer expired during
platform slew to position No. 2 in IMU
calibration 1

9,10, 11, 13,15

0075

57

25-minute platform slew timer expired during
platform slew to position No. 3 in IMU
calibration 1
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Table 3-19. IMU Fault Data Word 1 and IMU No-Go History Words 1 — 10
(Continued)

RECORDED BIT HEX MOSR INDICATED
PATTERN NUMBER SET MALFUNCTION
9,10, 11, 13,14 0076 57 25-minute platform slew timer expired during
platform slew to intermediate level position prior
to initiating IMU calibration 1 position 4
9,10, 11, 13, 14, 15 0077 57 25-minute platform slew timer expired during
platform slew to positon No. 4_ in IMU
calibration 1
9, 10, 11, 12 0078 57 25-minute platform slew timer expired during
slew to level detector No. 1 following IMU
calibration 1
9, 10, 11, 12, 15 0079 57 1-minute platform leveling timer expired following
+40 OER count GCA slew in PSAT scale factor
test
9,10, 11,12, 14 007A 57 25-minute platform leveling timer expired during
leveling following platform slew to PSAT
calibration Alpha (mu) position
9,10, 11,12, 14, 15 007B 57 25-minute platform slew timer expired during
platform slew to PSAT calibration Alpha (mu)
position
9, 10,11, 12,13 007C 57 25-minute platform slew timer expired during
platform slew to IMU calibration 2 final position
9,10, 11, 12,13, 15 007D 57 25-minute platform leveling timer expired during
leveling following platform slew to IMU calibration
2 final position
12, 14,15 000B 58 Delta ZETA check failed three consecutive times
during a coarse ZETA alignment
10, 11, 13, 14 0036 67 Failed second IMU calibration 1 delta RL check
10, 11, 12 0038 67 Failed second IMU calibration 2 delta RL check
12,13 ooocC 69 G6B4 X-axis gyro bias shift failed gross limit
12,13, 15 000D 69 G6B4 Y-axis gyro bias shift failed gross limit
12,13, 14 000E 69 G6B4 Z-axis gyro bias shift failed gross limit
12,13, 14, 15 O000F 69 G6B4 X-axis gyro bias shift failed coarse limit
11 0010 69 G6B4 Y-axis gyro bias shift failed coarse limit
11,15 0011 69 G6B4 Z-axis gyro bias shift failed coarse limit
14 0002 70 Cumulative LAl  check failures/velocity

observable data rejections since PIGA leveling
entry has reached 60
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Table 3-19. IMU Fault Data Word 1 and IMU No-Go History Words 1 — 10
(Continued)

RECORDED BIT HEX MOSR INDICATED
PATTERN NUMBER SET MALFUNCTION
12,14 000A 71 PIGA biases not established prior to strategic
alert entry checks
13, 14, 15 0007 71 X-axis absolute PIGA bias failure
and
72
12 0008 71 Y-axis absolute PIGA bias failure
and
72
12,15 0009 71 Z-axis absolute PIGA bias failure
and
72
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Table 3-20. Fault Data Word — Missile Ordnance Discretes Test

NOTE: READOUT DATA FOR FAULT DATA WORDS 2 THROUGH 6 ARE INVALID AFTER CODE
CHANGE OR FOLLOWING AN AVE STARTUP UNTIL A COMPLETE MISSILE TEST HAS BEEN
PERFORMED. AFTER MISSILE TEST HAS BEEN PERFORMED, THE FAULT DATA WORDS
INFORMATION REMAINS VALID UNTIL ANOTHER CODE CHANGE LOAD OR AVE STARTUP
IS PERFORMED.

FAULT DATA WORD 2: MISSILE ORDNANCE DISCRETES TEST

NOTES: THE NO FAULT HEXADECIMAL NUMBER FOR FAULT DATA WORD 2 IS 000F, 3F00.

BITS SHOWN UNDERLINED ARE NORMALLY SET.

BIT BIT IDENTIFIER

Unassigned

Unassigned

Unassigned

Unassigned

Unassigned

Unassigned

Unassigned

Unassigned

Not Used

Not Used

Not Used

Not Used

Stage I/Il Separation

Stage Il Ignition

Stage Il Gas Generator No. 1

Stage Il Gas Generator No. 2

Downstage Ordnance Spare No. 1

Downstage Ordnance Spare No. 2

Stage II/lIll Separation

Stage Il Ignition

Stage lll Gas Generator No. 3

Stage lll Gas Generator No. 4

Thrust Termination A

Thrust Termination B

Not Used

Not Used

Not Used

Not Used

NN NN E ENEEE R RN EE

Not Used

N
©

Not Used

w
o

Not Used

w
[y

Not Used
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Table 3-21. Fault Data Word 3 - Missile Ordnance Discretes Test

FAULT DATA WORD 3: MISSILE ORDNANCE DISCRETES TEST

NOTES: THE NO FAULT HEXADECIMAL NUMBER FOR FAULT DATA WORD 3 IS 00CF,
DFFF.

BITS SHOWN UNDERLINED ARE NORMALLY SET.

BIT BIT IDENTIFIER
0 Unassigned
1 Unassigned
2 Unassigned
3 Unassigned
4 Unassigned
5 Unassigned
6 Unassigned
7 Unassigned
8 Stage I1I/PBPS Electrical Separation
9 Stage IlI/PBPS Mechanical Separation
10 PBPS Ordnance Spare No. 1
11 PBPS Ordnance Spare No. 2
12 PBPS Propellant Outlet
13 PBPS Propellant Pressure
14 Ordnance Hazardous Current Monitor 1

Ordnance Hazardous Current Monitor 2

RS Hazardous Current Monitor #2

RS Hazardous Current Monitor #1

RS Prearm Monitor, Warhead Prearm

RS Discrete Monitor #12, Chaff Feed Rate Read

RS Discrete Monitor #11, Chaff Eject

RS Discrete Monitor #10, Chaff Activate

RS Discrete Monitor #9

RS Discrete Monitor #8

RS Discrete Monitor #7

RS Discrete Monitor #6

RS Discrete Monitor #5

RS Discrete Monitor #4

RS Discrete Monitor #3

RS Discrete Monitor #2B

RS Discrete Monitor #2A

RS Discrete Monitor #1

RlIOllo|lo|IN[Io[lu|lb~ W IIN|IF|lO]lo]| o |IN|Io|lo
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Table 3-22. Fault Data Word 4 - Control System Test (Stages |, I, 1lI)

FAULT DATA WORD 4: CONTROL SYSTEM TEST (STAGES |, II, 1)

NOTE: THE NO FAULT HEXADECIMAL NUMBER FOR FAULT DATA WORD 4 IS 0000, 0000.

BIT ’\gl_?ASéLéE BIT IDENTIFIER
0-7 NA Unassigned
8 I Fault monitor check
9 I Flight control null check
10 I Flight control rate check
11 I Flight control extended (steady state) check
12 I Flight control lag check (V11) (Nozzle 1)
13 I Flight control lag check (V12) (Nozzle 2)
14 I Flight control lag check (V13) (Nozzle 3)
15 I Flight control lag check (V14) (Nozzle 4)
16 Il Fault monitor check
17 I Flight control null check
18 Il Flight control rate check
19 Il Flight control extended (steady state) check
20 Il Flight control lag check (V24) (Pintle 1)
21 I Flight control lag check (V23) (Pintle 2)
22 Il Flight control lag check (V22) (Pintle 3)
23 Il Flight control lag check (V21) (Pintle 4)
24 11 Fault monitor check
25 1l Flight control null check
26 1l Flight control rate check
27 i Flight control extended (steady state) check
28 Il Flight control lag check (V34) (Pintle 1)
29 1l Flight control lag check (V33) (Pintle 2)
30 i Flight control lag check (V32) (Pintle 3)
31 i Flight control lag check (V31) (Pintle 4)
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Table 3-23. Fault Data Word 5 - PSRE Actuator Response Test

FAULT DATA WORD 5: PSRE ACTUATOR RESPONSE TEST

NOTES: THE NO FAULT HEXADECIMAL NUMBER FOR FAULT DATA WORD 5 IS 0000, 0000.

BIT BIT IDENTIFIER
0 Unassigned
1 Unassigned
2 Unassigned
3 Unassigned
4 Unassigned
5 Unassigned
6 Unassigned
7 Unassigned
8 Fault monitor null error
9 Yaw null position error
10 Pitch null position error
11 Fault monitor extended rate error
12 Yaw extend rate position error
13 Pitch extend rate position error
14 Fault monitor deflected error
15 Yaw deflected position error
16 Pitch deflected position error
17 Fault monitor yaw retract rate error
18 Yaw retract rate position error
19 Fault monitor pitch retract rate error
20 Pitch retract rate position error
21 Unassigned
22 Unassigned
23 Unassigned
24 Unassigned
25 Unassigned
26 Unassigned
27 Unassigned
28 Unassigned
29 Unassigned
30 Unassigned
31 Unassigned
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Table 3-24. Fault Data Word 6 - PSRE Valve Control Test

FAULT DATA WORD 6: PSRE VALVE CONTROL TEST

NOTES: THE NO FAULT HEXADECIMAL NUMBER FOR FAULT DATA WORD 6 IS 0000, 0000.

BIT BIT IDENTIFIER
0 Unassigned

1 Unassigned

2 Unassigned

3 Unassigned

4 Unassigned

5 Unassigned

6 Unassigned

7 Unassigned

8 Unassigned

9 Unassigned

10 Unassigned

11 Unassigned

12 Unassigned

13 Unassigned

14 Unassigned

15 Unassigned

16 Unassigned

17 Unassigned

18 Unassigned

19 Unassigned

20 PBPS valve fault monitor error
21 Axial valve monitor error
22 Yaw No. 1 monitor error
23 Yaw No. 2 monitor error
24 Pitch No. 1 monitor error
25 Pitch No. 2 monitor error
26 Pitch No. 3 monitor error
27 Pitch No. 4 monitor error
28 Roll No. 1 monitor error
29 Roll No. 2 monitor error
30 Roll No. 3 monitor error
31 Roll No. 4 monitor error
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3-2.2.9.3. Critical No-Go. A critical no-go identifies an operational condition that is critical
to safety or equipment. Monitoring for existence of a critical no-go condition is performed
by the DCU and coupler unit (403A5). A critical no-go word (Table 3-25) is maintained by
the DCU to indicate the cause of the no-go condition. A critical no-go condition detected by
the DCU results in initiation of controlled processing functions to cause system entry to a
nonoperational status. MGS primary power will be removed for all critical no-go detected
by the DCU except a G&C no-go that occurs in local, which will result in entry to idle mode
rather than shutdown. A critical no-go condition detected by the coupler unit, while
monitoring input signals, results in system entry to the critical no-go mode (a
nonoperational status). The coupler then sets G&C power-on command false resulting in
MGS primary power removal; except an AVE no-go mode that occurs in local which will
result in system entry to idle instead of shutdown.

3-2.2.9.4. Alarm History Words. Fifteen alarm history words are available for storage of
IMU alarm condition data. Alarm history word 1 is located in SRAM memory and provides
storage for the value identifying the most recent IMU alarm condition. A subsequent MOSR
update, occurring because of a new IMU alarm condition, shifts alarm history word 1 to
alarm history word 2, and shifts alarm history word 2 through 14 to alarm history words 3
through 15. Alarm history word 1 is then updated for storage of current alarm condition.
Readout of the alarm history words is performed, using the procedures for dedicated data
readout and applicable command codes.

3-2.2.9.5. Gyrocompass Data Words. The three gyrocompass data words provide
information applicable to operations of the MGS GCA. Data obtained during readout are
described as follows:

a. Angle ¢n: This word contains latest calculated value on angle ¢n (azimuth
misalignment angle) measured between the astronomic east-west line and
the GCA input axis. Angle ¢n is calculated during alignment and is
periodically updated during strategic alert. Angle ¢n is read out in arc
seconds following data reduction of its binary form.

b. Angle ¢3: This word contains latest calculated value of angle $3 (GCA input
axis misalignment angle) measured between plane normal to GCA level
detector No. 2 and GCA input axis. Angle ¢3 is initially an MGS parameter
tape factory value used during initial alignment and initial strategic alert bias
cycles. Angle ¢3is updated during PSAT calibration. Angle ¢3isread outin
arc seconds following data reduction of its binary form.

C. Angle ¢z: This word contains latest calculated value of angle ¢z (azimuth
misalignment angle, where ¢z=¢n-$3) measured between plane normal to
GCA level detector No. 2 and the astronomic east-west line. Angle ¢z is
calculated during alignment and is updated during strategic alert. Angle ¢z is
read out in arc seconds following data reduction of its binary form.
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Table 3-25. Critical No-Go Word

CRITICAL NO-GO WORD

NOTE: THE INDIVIDUAL BIT PATTERNS, RECORDED ON THE LF FAULT RECORD FOR THE

CRITICAL NO-GO WORD, COMPRISE A BIT PATTERN WHICH IS UNIQUE TO A
PARTICULAR CRITICAL NO-GO CONDITION.

Bl'll'?IEi?'ll?EDRN HEE@%@%QAL BIT PATTERN SIGNIFICANCE
15 0001 Ground ordnance power-on failure
14 0002 Any ordnance driver-on failure
13,15 0005 Periodic checksum failure
13,14 0006 AC instrument on failure with good IMU read (IMU Power Failure)
13, 14, 15 0007 TCD validity check failure
12 0008 Master Reset in TCD
12,15 0009 CSD(G) 19th bit monitor failure
12,14 000A Five consecutive indications of missing CIRTIs
12,14, 15 000B TCD battery test failure
12,13 ooocC Weapon system configuration check failure
12, 13,15 000D Acceptance of MCC while overwrite is in process (remote mode
only)
12,13, 14 000E Master reset while overwrite in process
12,13, 14, 15 000F Initial alignment/startup without a complete tape fill following critical
no-go during overwrite in process
11 0010 lllegal address detected
11, 15 0011 Miscellaneous machine error faults
11, 14 0012 Secure code checksum failure
11, 14, 15 0013 Acceptance of IMU Cal 1 command while overwrite is in process
(local mode only)
11,13 0014 Acceptance of OWT command when overwrite sum matches factory
penetration codes (remote mode only)
11, 13,15 0015 lllegal instruction detected
11, 13,14 0016 Five consecutive indications of multiple CIRTIs
11,13, 14, 15 0017 Executive no-go in terminal countdown
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Table 3-26. IMU Alarm History Words 1 - 15

IMU ALARM HISTORY WORDS 1 - 15

NOTES: THE CURRENT IMU ALARM DATA IS STORED IN IMU ALARM HISTORY WORD 1.
PREVIOUS IMU ALARM DATA ARE STORED IN IMU ALARM HISTORY WORDS 2 - 15.

RECORDED HEX MOSR
BIT PATTERN NUMBER SET INDICATED MALFUNCTION
13, 15 0005 50 GCA slew timer expired while in PIGA leveling (No-Go if
P/L exit has been commanded)
11,14 0012 69 Fine delta Gyro bias limit check X-axis
11, 14, 15 0013 69 Fine delta Gyro bias limit check Y-axis
11,13 0014 69 Fine delta Gyro bias limit check Z-axis
11, 13,15 0015 70 Delta PIGA bias check failure X-axis
and
72
11, 13,14 0016 70 Delta PIGA bias check failure Y-axis
and
72
11,13, 14, 15 0017 70 Delta PIGA bias check failure Z-axis
and
72
11,12, 14 001A 53 Good IMU write detected false during PSAT perturbation
and sequence
57
11,12, 13, 14,15 001F 50 Absolute value of Q(l) is greater than 7400 or Delta P(n)
failed more than 22 times during strategic alert-biasing
10 0020 50 Gyrocompass equivalent angle fails large angle shift test
and during steady state with the consistency checks passing
59
10, 15 0021 50 Four consecutive GCA data stability failures during
retarget alignment with no hostile environment
10, 14, 15 0023 52 Gyrocompass bias stability failure during steady state
10, 13 0024 - Azimuth limit cycle check failure
10, 13, 15 0025 50 PSAT GC scale factor test failure
10, 13, 14 0026 51 PSAT Alpha (mu) failure counter reaches 7
10, 13, 14, 15 0027 51 ¢3 estimation error in initial sequence (Good IMU
Read/Data detected true) (no errors)
10, 12 0028 50 ¢s estimation error in repeat sequence (Good IMU
Read/Data detected true) (no errors)
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Table 3-26. IMU Alarm History Words 1 - 15 (Continued)

RECORDED HEX MOSR
BIT PATTERN NUMBER SET INDICATED MALFUNCTION
10, 12, 15 0029 55 Phi calibration check failure for best fit check
and
65
10, 12, 14 002A 55 Phi calibration check failure for best fit parameter check
and
65
10, 12, 14, 15 002B 55 Phi calibration check failure for best estimate check -
and position 1
65
10, 12, 13 002C 55 Phi calibration check failure for best estimate check -
and position 2
65
10, 12, 13, 15 002D 55 Phi calibration check failure for best estimate check -
and position 3
65
10, 12, 13, 14 002E 55 Phi calibration check failure for best estimate check -
and position 4
65
10, 12, 13, 14, 15 002F 55 Phi calibration check failure for best estimate check -
and position 5
65
10, 11 0030 55 Phi calibration check failure for best estimate check -
and position 6
65
10, 11, 15 0031 55 Phi calibration check failure for best estimate check -
and position 7
65
10, 11