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Space Shuttle Advanced System/4 Pi
Input/Output Processor (IOP)

#rinciplas of Operation for
PCI/PCO, MSC, and BCE

Prepared for
Rockwell International Corporation
Space Division

12214 Lakewood Blvd.
Dawney, CA 90241

26 April 1976

Under Purchase Order No.
M4J7 XMA-483G19

IBM No. 6246556A

This submittal includes the following separate
Principles of Operation documents:

Title
Program—Controlled
Inputs & Outputs

Master Sequence
Controller

Bus Control Element
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Federal Systems Division, Owego, New York 13827
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il |[EDCP-028 A | 23] Nomenclature Change o A
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‘If EDCP-028 A 26| Nomenclature Change o
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EDCP-028 A 35| Programming Note Added/Deleted i
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SPACE SHUTTLE

SOFTWARE SYSTEM NOTES NG EEELG8S
DATE: 10-25-76
PAGE 1 OF 2
PROGRAM AFFECTED: - Input/Output Programs |
DOCUMENT AFFECTED: Principles of Operation for PCI/PCO, MSC, and BCE (IBM

Document #6246556A)

DISPOSITION: .
Information and File until Replacement Pages are Issued

[f an IOP Master Reset is issued while the IOP is running and doing direct memory
accesses (DMA), then an extra DMA is processed after the reset which would result
in one of the following operations:
1. Perform write to storage which results in either:

- An address exception

- A storage protect violation

- A modification of unprotected storage
2. Perform read of storage which could result in:

- An address exception

= A memory read with no error indication

In addition to the Master Reset, the following additional conditions would also
Cause the problem:

1. ROS parity error
2. TIOP timing fault
3. Watchdog timer [f termination control
4. Voter fail }

latches are set

Federal Systems Division,
T=EE Electronics Systems Center,

EESET= Owego, New York
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"SPACE SHUTTLE

SOFTWARE SYSTEM NOTES' W6in. coppr’e

DATE: 10-25-76

PAGE 2 OF 2

PROGRAM AFFECTED: “Input/OQutput Programs
DOCUMENT AFFECTED:
DISPOSITION:

Since the hardware change to eliminate the occurrence of this problem is significant
and the frequency of occurrence {is low, the Principles of Operation Manual will be
updated to state that:

"Prior to issuing a Master Reset PCO, all processors should be
halted using the Configure Processors PCO". ;

There have been no reported instances of this problem so there may not be any impact
to the existing software design. However, there may be future designs which could
encounter this problem. It is recommended that Rockwell and IBM Houston consider
issuing a DPDGRAM or Software Awareness Memo to the appropriate organizations.

y Federal Systems Division,
=== Electronics Systems Center,
===T= . Owego, New York

VI
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SPAC!: SHUTTLE
SOFTWARE SYSTEM NOTES

NO.: 556-010
DATE: 11-22-76

PROGRAM AFFECTED: IOP Frogramming ‘
DOCUMENT AFFECTED: Principles of Operation for BCE, IBM No. 6246556A

DISPOSITION: Information and file.

BCE Listen Mode Operations - Timing Analysis

The purpose of this note is to illustrate the analysis required %o
establish the time relationships betwcen the commander and the

listener for a samplie case.

COMMANDER PROGRAM LISTEIHER PROGRAN
EVENC #CMDI- LSM, CMD EVEHL.#UIX TACLE
#ODLYI n (For alignment) : ‘

#DLYI N ; onn ELTOI TINME
#MOUT DISPL, THDS #ROLTI RMNDS
#MOUTC IUA, CHMHND #URT n
HUAT 0 i

N EQU . TABLE DnC 0pD

Note: The labels EVEN and 0DD denote that the address is even or odd.

In this sample analysis, OMA activity is assumad to bhe below the
level that would intérfere with the process; in actual operatinnal
software, a careful analysis of DHA activity is a continuing part

of program desiqn.

LISTEN SEQUENCE: Time from recoanition of the Tisten command by the
#UIX dnstruction to acquisition of the BTU command by the #RDLI
instruction

Federal Systems Division,
Electranics Systems Center,

Owego, New York

ViI



SOAIYDIY AysIanun pue suonosljo) [ernsds ‘saueiqn) Aisianun 21e)s BIUIIM

SjUaLWINI0Q YSYN 40 UoR99||0) oXABWO] *J Sawep ']

T L xog . g0-/8 SI

btz 44

INSTRUCTIO!

HICRO-INSTRUCTIONS EXECUTED

Short loop Long Toop
0 s 7 o
#LTOI 2. 2
#iIRDL I v S - 2
12(781.5 usec) 14 (214.5 usec)

The long loop occurs when the WIy Just misses detecting the
Tisten command.:

COMMAND SENQUEMCE: Time from the placement of the last bit of the
listen command on the bus to the pPlacement of the last bit of the
BTU command on the bus. : :

INSTRUCTION MICRO-IMSTRUCTIONS EXECUTED
#CMDI - Command transmission isg completed

#DLYI n 2 at about the second micro in the
] DLYI (0,
#DLYT WM 2 (H =0) ‘ ,
#L0UT o4 (Command transmission is initiated in

fourth micro)
Command transmission is cornleted at
ahout the time the first data vword
transmission stairts

TT-12 (165.0-181.5 usec)

Transmission Tinme 1-2
Command Available 2

]

DELAY COMPUTATICM: The calculatinn of the delay must bhe based on
the listener's long ‘loop and the time that the unit command is
available to the listener -

N o= 14-11 = 3

his establishes the DLYI N at § cveles, the total cemmand sequeonce
at 14 cycles (214.5 usec) and meets the neceds of the listener's long

and short loop timing,

DETERMINATION OF LNSTRUCTION CYGLE FACTORS : The numher of cycles
uscd for each instruction in the sequences above vere ohtained from
references (C) and (). Reference (A) contains a detailed description

VIIT
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of bus read/vrite operations, includine
look at data"™ and a section on
contains some analysis
Reference (FE) contains
in all instructions.

TINE LINE USED IN AHALYSIS:

the "Fresh Data" condition can oaccur

a tahle for
iisten mode operatinns.
of BCL delay factors for ICC nraqrams.

detailed descriptions of the micro-orders used

The time line
Listen and Conmand sequaences used in.this an
betweon
after the trailine edge of the incoming word,

"time to first
teference (B)

helow illustrates the
alysis. Mote that
and 5 micrnseconds

This variatian will

April 1975)
IX

affect the receivina BCE's processing sequence, hut will not
impact the data transfer.
r g ’ o R :
COHHA&D%& CHuDI, OLYT n NDLYT 3 HONT 5
R P p U P p p [? PR R p TC RN TH RD TN
(Delay 6 J-1 3 |2 |1 |n -1( ’ | [ l {
Count) ' ;
o+ Mata Mus  [CsH cHD] [etu e oata |
e resh Pata (F.D.) - QLJL. k*g
1 2 3 4 5 A 7 8 o 0N 11 12 17 14 3
LISTENER J i p !J Alt P RD P PL P n PRI P p P ‘:”1.
=S © fMiss LReceive teeceive
l..'IK Cf)l'.ll"lﬁ nd i LTOI I RDLI . Comman‘d
foUTSscar
Definitions for the micro-instruction function symbols:
AM - Accept MIA data Rl - Request Instruction.
N - Decodn instruction TC - Transmit Command
P - Process Th - Transmit NPata -
FI - Prefeteh Instruction It - Yait for MIA data
RD - Read Data (from storagan)
rwence: (A)  Principles of Operation for RCE (IRN o, G2AG556A, 26 Anri] 1076)
(B) Presentation ny L. KilTinaheck (IRMN) at SN on 7 Fehruary 1976
(C) Principles-of Operation for (Shuttle) Data Processine Suhsystem
(SD-74-S11-n230R, Sent. 1975) as amended hy Chanan Packages
- 1, 2, and 3.
(D) Shuttle TOP Nicrocode CLD's (IRM Ho. 6246002, 16 Decemher 1975)
(E) Principles of Operation for I0P Hicro-Architecture (IR,
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In part I[1 - Master Sequence Controller Page 13 of the subject document,
the discrete outputs are numbered from one (1) to thirty two.-(32). The
Rockwell International specification MC615-0001 revision D indicates
that the thirty-two discrete outputs shall be numbered zero (D) through
thirty-one (31). Therefore, Bit 0 through 31 for the PCO, Discrete
Output Reset and Discrete Qutput Set shall be directly related to
discrete cutputs 0 through 31, ;

Also, in the same section of the Principles of Operation on Pages 45-49,
the same type problem exists with the discrete inputs. They are num-
bered one (1) through forty (40) and should be numbered zero (Q) through
thirty-nine (39) as per the Rockwell specification.

The Read Discrete Input A on Page 45 should be ammended so as to read
Discrete Input 0 using Bit 0 of the instruction and continuing that
sequence through Discrete Input 31.

Read Discrete Inputs on Page 49 should again be renumbered 32 through 39
instead of 33 through 40.

The Automated Logic Drawings (ALD's) have been updated to agree with the

nomenclature specified by the MC615-0001 document. In addition, the IOP
Cabling Flight & Prototype Model for Space Shuttle document shall be
updated to agree witl' the ALD's and Rockwell specification.

Federal Systems Division,
Electronics Systems Center,

Owego, New York
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SPACE SHUTTLE

SOFTWARE SYSTEM NOTES NO.:  556-011
DATE: 1-5-77

PROGRAM AFFECTED: 71qp progrémming
DOCUMENT AFFECTED: principles of Operation for BCE, IBM Mo. 6246556A

DISPOSITION: - Information and File

There is a timing condition in the IOP instruction Wait for Index (WIX) which

needs to be corrected in software by inserting a delay between output instructions.
This problem was discovered in the SDL (See Discrepancy Report #551) early in
November when a Listen Mode BCE missed a poll word which caused a failure to
synchronize in a dual string cerfiguration.

There is no change planned to correct this anomoly via a hardware or microcode
change tc the IOP. The software workaround consists of inserting a delay (33
microseconds) between output instructions (CMD, CMDI, MOUT, TDS, TDL) and the

synchronization listen command. For example:

4CMDT (Output)
#BU LISTEN (Delay)
LISTEN" #CMDI (Listen Command)

Federal Systers Division,
Electronics Systems Center,
Owego, New York -

flonfj

XI
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PART I

Space Shuttle Advanced System/4 Pi
Input/Output Processor (I0P)

Principles of Operation for
Program-Controlled inputs & Outputs

Prepared for
Rockwell International Corporation’
Space Division _

12214 Lakewood Blvd.
Downey, CA 90241

26 April 1976

Under Purchase Order No.
M4J7 XMA-483019

IBM No. 6246556A

|

Federal Systems Division, Owego, New York

13827
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PCI/PCO PRINCIPLES OF OPERATION

(PEODUCTION MODELS) -

This documant identifies the specific Program Controlled

and oOutput commands available to the

computer user.

Space

Shuttle AP101
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624655624

PCI/PCO COMMAND WORD FORMAT

BIT O0; COMMAND ID FIELD

Program Controlled Output (CPU Output)
Program Controlled Input (CPU Input)

—
nn

BITS 1 Through 5; DEVICE SELECT FIELD

00001 = Control/Monitor (CH)
00010 = Redundancy Management (RM)
00100 = Data Flow (DF)

01000 -= Local Store (LS)

10000 = Channel Control (CC)

BIT 6; HANDSHAKE CONTROL FIELD

No handshake required

0
Handshake required

1

‘

BIT 7 through 16; DATA SELECT FIELD

(See Separate section)

BRITS 17 through 31; NOT USED.

. NOTES :

1. The five-bit Device Sslect Field must contain lonly the
specified in the format description for

selected.
written
control.

nade
and will not operate reliably.

Additional bits will cause the PCI/PCO data word to
to all the devices designated with associated loss of IOP
No attempts to use the hardware configuration should be
since driving circuits are not sized to drive multiple loads

the desired device
be
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Handshaking for a PCI/PCO is required for several operations

62465564

to

allow the device selected to complste an operation before the
ECTI/PCO conmand function is implemented. The added operation is

acccmplished by the IOP
GPC. The handshaking
JO0P software because of
PCI/PCO implementaticen.

and requires no special programming of the
operation prevents loss of control of the
possible configuration changes during the
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PCC COMMAND WORD FORMAT SUMMARY &

1000 0010 0000 1000 : DMA BURST ENABLE
1000 0000 0000 1000 DMA BURST INHIBIT
1000 0010 0010 0000 ENABLE BAD PARITY DMA ADDR
1000 0010 0100 0000 ENABLE BAD PARITY DATA IN
T 1000 0000 0010 0000 : ‘ DISABLE BAD PARITY DMA ADDR
1000 0000 0100 0000 DISABLE BAD PARITY DATA IN
0000 1010 0000 1000 | MIA XMTR ENABLE
0000 1000 0000 1000 MIA XNTR DISABLE
0000 1010 0001 0000 MIA RCVR ENABLE
0000 1000 0001 0000 ' MIA RCVR DISABLE
0000 1010 0010 0000 DISCRETE OUTPUT SET
0000 1000 0010 0000 DISCRETE OUTPUT RESET
0000 1100 0100 0000 PROCESSOR HALT
0000 1110 0100 0000 © PROCESSOR ENABLE
0000 1000 1000 0000 MASTER RESET
0001 0000 0000 1000 ! LOAD GO/NO-GO TIMER
0001 0000 0000 1001 : TEST GO/NO-GO TIMER
0001 0000 0091 0000 TERM.LATCH CONTROL
0001 0000 0010 0000 LOAD TEST REGISTER.
0001 0000 0010 1000 ENABLE INTERRUPTS
0001 0000 0011 0000 TEST ALL INTERRUPTS
0010 0100 0000 0000 RESET STATUS 1(GO/NO-GO)
0010 0100 0000 1000 LOAD MSC BUSY |
(SEE WITHIN) LOAD LOCAL STORE
1000 0010 0000 0001 © TEST DMA TIMER* E
i

* NOT APPLICABLE TO PROTOTYPES AND CREW TRAINERS
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0

0000
0000
0000
0000
0001
ono1
0001
0001
0001
0001
0001
0001
0010
0010

(SEF

PCI

1000 0000
1000 0000
1000 0001
1000 0001
0000 0000
0000 0008
0000 0001
0000 0001
0000 €010
0000 0010
0000 0011

0000 0011

0000 0000

0000 0000

WITHIN)

COMMAND WORD FORMAT SUMMARY (cont.)

0000
1000
0000
1000
0000
1600
0000
1000
0000
1000
0000
1000
0000

1000

62465567

MIA XMTR STATUS

MIA RCVR STATUS

READ DISC.

PROCESSOR
INTERRUPT
INTERRUPT
INTERRUPT
INTERRUPT

INTERRUPT

" RM STATUS

OQUTPUT STATUS
HﬁiT STATUS
REG. A

REG.B

REG.C

REG.D

REG.E

REG

D.I.A (1-32)

D.I.B (33-40)

" READ STATUS 1 (GO/NQ-GO)

READ STATUS 4 (B/W)

READ LOCAL STORE
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624655614

PCO FORMATS

DMA BOURST

COMMAND_WORD

FUNCTION ‘ OCTAL HEX DEVICE

DMA BURST INHIBIT 30001000000 coou0000 . ce

ENABLE 30101000000 c1040000

INHIRIT
1 11 | I
(I I I NOT USED [
L111107010104040(0J040fOJ.OJ1J0JOIO0F | & 4 L & 4 b b 1 & b 111 |
01 56 7 1617 31
ENRELE
O L1 | |
i1 (| : | NOT USED |
1111010101040 140J0J01040F1J01010) | L & L & L L L U & ¢t 1 & | |
01 56 7 1617 i EE
DATA_WORD

BITS

0 NOT USED. THESE PCO REQUIRE NO DATA WORD.

1 ¥ -

31 .

These <command words provide control of the Direct Memory

Access capability to CPU main memory. When inhibited, the IOP

not access memnory
allow CPU control of memory opesratiomns.

will

using Burst Mode. The commands are provided to

|

)
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PCO FORMATS ' &

FAD PARRITY DMA ADCRESS

COMMAND_ WORD

b b7 44

FUNCTION - OCTAL HEX DEVICE
BAD PARITY DMA ADDRESS 30104000000 €1100000 cc
ENABLE :
BAD PARITY DMA ADDRESS 30020000000 " C0100000 cC
DISABLE
ENABLE .
P | | |
|1 (I | NOT USED |
(111104010104 0§110§J010§j1j0J0§0§030¢1 ¢ ¢ ¢ ¢ ¢ ¢ 1 ¢ ¢ 1t 0t
0 1 56 .7 16 17 31
DISABLE : - _ -
[ 1 I 1 | : |
P (| | NOT USED {
1111101010404 010§04010(710404040101 ¢ v ¢+ ¢ L L 10 L L L b1
0 56 7 16 17 : 31
DATA_WORD
BITS
0 NOT USED. THESE PFCO REQUIRE NO DATA WORD.
31 ‘

The Enable command word forces the IOP to generate bad parity
(even) during DMA addressing to permit self testing of parity
detecting circuitry. The Enable command also reconfigures the bad
parity for BAD PARITY DATA INPUT back to good parity if +the conmand
was previously sent. Bad parity for both address and data cannot be
forced at the same time in a properly operating machine.

The Disable ccmmand £forces the TIOP parity generation

circuitry back to normal operation (0dd Parity).
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PCO FORMATS

EAD PARITY DATA INPUT

COMMAND_WORD

FUNCTION ‘ OCTAL HEX DEVICE
BAD PARITY DATA INPUT 30110000000 1200000 . ccC
ENABLE
BAD PARITY DATA INPUT 30010000000 c0200000 cC
DISABLE
ENABLE e
o 1 :
11 [ | NOT USED
(111101010 10f0§1(040§ 1401010101010} | & | 1 & L L L1 & & &1 1
01 567 16 17
DISABLE
o 1 i |
P | | NOT USED .
1117101010104010§040111010101040401 L L & L LU L4 L1t 11 1
01 56 7 16 17
DATA_WORD
BITS
0 NOT USED. THESE PCO REQUIRE NO DATA WORD.
31

The Enable command forces the IOP to generate bad parity
(even) on data words transferred to the CPO. It also forces the
parity on DMA addresses to return to normal (odd) parity. Bad parity
may not .be generated for both address and data at the same time in a
properly operating 1IOP. This command is part of a set that permits

self testing of the GPC.

The Disable command returns the IOP to normal (odd) parity
generation.
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COMMAND_ WORD

62465562

FCO FORMAT .

MIA TRANSHMITTER

FUNCTION OCTAL HEX DEVICE
MTA TRANSMITTER DISABLE 20001000000 4040009 c/M
ENABLE 20501000000 85040000
NISEBLE
1 1 1 1
| 1 | | | NOT USED |
1110101010111 0f0JO0F01010FOI14010100 & 4 4 L L 1 L b & 1 & 1 111
01 5 7 1617 31
ENABLE
| 1

[ 1
010101311101 11040]010101711071010

I N
| NOT USED |
I I O O O I T A e e e

No change of condition. Hardware does not respond.

Enahle individual MIA transmitter if command word was
enable.

Disable individual MIA transmitter if command word was
disable.
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These words are to control individual MIA transmitters to

I0P output control of system data buses. The
a mask for configuring MIA transmitters.

NOT USED.
CHANNEL NO. 1 MIA TRANSMITTER

CHANNEL NO. 24 MIA TRANSMITTER
NOT PRESENTLY USED. EXPAKSION

10

CAPABILITY

data word is
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. PCO FORMAT A

MIA RECEIVER

COMMAND_ WORD

b k7 44

FUNCTION : OCTAL HEX DEVICE
MIA RECEIVER DISABLE 204502000000 84080000. c/Hu
ENABLE 20502000000 85080000

DISABLFE
T I I T
(I I | NOT USED 1
11101010101 140401040J010F 101040100 & L 4 L L U L L 1111
0 1 56 7 1617 31
ENABLE
(K 1 o | |
il || | NOT USED : |
| 110101010140 11040010F140408040L & & 1 & & & L &+ & L & 1|
DATA_WORD '

BIT

0 ¥OT UOSED. BIT IGNORED
1 ¢ CHANNEL NO. 1 MIA RECEIVER
2 CHANNEL NO. 2 MIA RECEIVER

.

23 No.23

2u No.24

25 NOT PRESENTLY USED. BITS IGNORED

31 :

0 = No Change of status

1 = Enable receiver if with enable command word*
1 = Disable receiver if with disable command word

*Should only be used when the associated BCE is in the Halt State.

1
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These command and data words provide capability to Ttontrol

condltlon of the MIA receivers -for purposes of channel control and
data input. The data word is used as a mask for MIA configuration

control.

12
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PCO FORMAT

"DISCRETE OUTPUT

CCMMAND WORD

EUNCTION ' OCTAL HEX DEVICE
DISCRETE OUTPUT RESET 20404000000 84100000 c/H
SET 20504000000 85100000
RESET
1 I | |
[ |1 I NOT USED I
111010101011104040101011104107040101 ¢ ¢ 1 ¢ L L bbb 1111
0 1 56 7 617 31
SET
1 ] | 1
I 11 l NOT USED , I
{1101 010101101 1{010104 140001010100 1 4 L L b b bbb bbbt
DATA_WORD
* = Hardwired to IOP internal circuitry. These DO's are not
available for scftware use.
0 = No change
T = Set discrete bit if command word is set.
1 = Reset discrete kit if command word is reset.

The data word is used as a mask to control the discrete outputs.
The discrete outputs are configured as differential
drivers. The pin connections to the IOP are indicated
for the true (T) and complement (C) outputs.

BIT
0 (D0-1) T J3-51
(o J3-63
1 (D0-2) T J3-18
C J3-29
2 (DO-3) T J3-28
C J3-40
3 (DO-4) T J3-30 '
13
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10
14
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29

(DO-5)
(DO-6)
(DO-7)
(DQ-B)H
(D0-9)
(D0-10)
(Do-11)
(D0-12)
(D0-13)
(Do-14)
(D0-15)

{DO0-16)

(D0=17)

(D0-18)
(D0-19)
[50120)
(D0-21)
(D0-22)
(DO-23)
(DO-24)
(D0-25)

(D0-26)

(D0-27) -

(D0-28)
(Do-29)

(D0-30)

I—IOHHHOHOHOD—JOHOHQBOHGF—JﬁHnHﬂHOHOD—]ﬁHOI—]ﬁHﬂHOHOHﬁH('}P!'OI'-]O!EO

62U65564
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c J3-53
*30 GPC ID (D0-31) T J3-58 B
C J3-57

This bit is hardwired to a positive output source and
will provide a source voltage for GPC identification

in the systen.

*31 IPL (D0-32) T J3-68
c J3-67

This bit when set (1) indicates that the IPL routine
is in progress. When teset (0), the bit indicates +that the

IPL routine has not been requested or that it is complete
depending upon the time/event sequence.

15
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PCO FORMAT
CONFIGURE PROCESSORS
COMMAND_ WORD
FOUNCTION OCTIAL . HEX " DEVICE
CONFIGURE HALT 20€10000000 86200000 C/M
PROCESSO0RS
ENABLE 20710000000 87200000
HALT '
(I 11 | |
1 1| | NOT USED I
1110104010111 1401070¢1404040104CI01 1 & 1 L 0t 4 L L U L L1 11
01 56 7 1617 31
ENABLE
i1 I I - 1
| 1 I 1 | NOT USED | =
R e e T O e O e e e e T T T o T I O O O T O O
DATA_WORD
These PCO's provide capability to force individual MSC and BCE
to the halt or operate states under GPC control. The data word is used
as a mask to contrel the appropriate BCE/MSC processor.
0 = No change
1 = HALT if accompanied by the HALT command word.
1 = ENABLE if accompanied by the ENABLE command word.
BII
0 MSsC
1 BCE NO. 1
2 2
23 23
24 24 .
25 SELF TEST : ‘ )
26 NOT USED. BITS IGNORED el

16
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XMIT ENABLE

RCVR ENABLE

CHANNEL .

FATIL VOTE

TERMINATE CONTROL LATCHES
VOTER TEST

FATL LATCH

TIME QUT LATCH

DISCRETE OUTPUTS

MSC/BCE
RST=DISABLE
RST-DISABLE
NC CHANGE
RST=NO FAIL
RST=NO TERMINATION
RST=OPERATIONAL DATA
NO CHANGE
NO CHANGE
RST=INACTIVE

18

N

- w‘
PCO FORMAT
MASTER RESET
COMMAND_ WCRD
FONCTION OCTAL HEX DEVICE
MASTER RESET 20420000000 84400000 c/M
[ I | |
(| [ | NOT USED |
1110101040114040401101010101040001 4 & U 1 4 L L 0L 0 b L 4 1 11
0 1 56 1 : 1617 31
DATA_WORD_
.There is no data word associated with this command word. The
following table indicates the hardware reset by this command word and
the resulting condition.
MASTER RESET 7
REGISTER FUNCTION .
STAT1(GO/NOGO) RST=GO
STATU (BUSY/WAIT) RST-WAIT
STATS (HALT/NO HALT) RST=HALT
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INTFRRUPT
-C/M IDLE

-TOP FAIL LTCH
-TIME OUT LTCH

-ROS PAR
-I0P FAULT
-=ALL CTHEES

WATCHDOG TIMER

62465562

SET

NO CHANGE
NO CHANGE
RESET
RESET
RESET

RST=ZERO COUNTER AND
INHIBIT COUNTING

19
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PCO FORMAT

LOAD GO/NO=GO TIMER

COMMAND WORD

FUNCTION , OCTAL HEX DEVICE

LOAD GO/NO-GO TIMER 21001000000 ' 88040000 RM

|1 | 1
1 F NOT USED I
0101011104 010[0{0[O0§OFOF14O10IO01 1 1 &t & 1 & b L 4 & v & | il
1 56 7 1617 31

0 NOT USED. BITS IF SET ARE IGNORED.

-

20 GO/NO-GO TIMER EBIT 0 MSB

48]
(o)}
_OowoOo-dOUnEWN -

w
o
e —y

LSB = 0.768 msec.

Data word used to locad the Go/NO-GO timer in normal systen
operation. The timer scaling permits 3.145728 seconds maximum to
timeout. Timeout sets a timeout 1latch which is used to drive the
Computer Fail output and reset the IOP if the transmission termination
logic has bszen activated. See PCO "CONFIGURE TERMINATION CONTROL
LATCHES." Once the timer has been reset, the counter will not operate

until loaded via this PCO,

The timer is a countup device. The data loaded must be the

-twos complement of the desired time. The leading bit positions are
ignored and may be set as a result of the complement operation if

desired. A data word of all zeros causes an interrupt after a full

count (3.145728 sec).
. 20

Programming Note: This PCO also resets the Timeout Latch.
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PCO FORMAT

LOAD GO/NO-GO TIMER TEST

[[a<]
ed

I><
(=]
ket
L=
I
o]
It

CTAL

o]
=]
=
=
I
o
I=

1o

LCAD GO/NO-GO TIMER TEST 21001100000 88048000 RM

i1
0101011410101010J010J010111010]
1 56 7 1

| |
[ NGT USED |
LI [ Y T T T T O T I O
617 31

V) NOT USED. BITS IGNORED

20 GO/NO-GO TIMER BIT M5B

0
"1
2
3
4
5
26 6
7
8

9

0

1

LSB = 0.768 msec.

This PCO 1is used to load the Go/No-Go Timer with any chosen
value which is incremented by one low order bit and read with a BPBCI
(READ STATUS REGISTER) to determine the operating status of the timer.

The Terminate Output driver is inhibited when the interrupt

is generated to prevent an invalid indication of GPC failure from this

test.
the time out

The Terminate Output latch 1is reset after

interrupt has been generated.
The timer is a countup device. The desired code lcaded in

the data word must be the twos complement of +the desired +timeout
value. A data word of all zeros causes an interrupt after a full

count.

21
Programming Note: This PCO also resets the Timeout Latch.
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PCO FORMAT

CONFIGURE TERMINATION CONTROL LATCHES

COMMAND_WORD

FUNCTION OCTAL HEX DEVICE
CONFIGURE TERMINATION 21002000000 88080000 RE
CONTROL LATCHES
[ I 1 | |
|1 | | NOT USED |
11101010(1}0 1 1010101040 1OOI0I0L ¢ & 1 1 & b & L ¢ L bt 11|
O] g 1617 31
DATA_WORD
B1T
0 NOT USED. BITS IGNORED
29
30 TTIMEDDT TERHINATION LATCH
31 VOTER TEEMINATION CONTROL LATCH
0 = Reset
1 = Set

These two bits permit control of the associated RM latches by

CPU software (PCO) for purposes of testing and to force error
indications (Computer Fail and IOP Transmission Termination) for CPU
detected faults. The error indications may be inhibited for self

testing.

This PCO should not be issued when either the Voter or

Programming Note:
Timeout Latch is set.

29
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PCO FORMAT

LOAD TEST REGISTER

COMMAND WORD

EOUNCTION ‘ OCIAL HEX DEVICE
LOAD TEST REGISTER 21004000000 88100000 RM
| I | | |
11 i | | NOT USED |
1110101011104 0401010404140101010400 L L ¢ b 1 L b L & b b1 41
01 567 1617 31
DATA_WORD
BIT
0 NOT USED. BITS IGNORED
2€ .
27 VOTER TEST CONTROL
0 = Permit normal operation
1 = Inhibit normal inputs (perform test)
This bit inhibits the normal voter inputs (when set)
from the other IOP's and inhibits driving of the
Computer Fail latch and IOP Transmissions Termination
_ logic, This is used to test the RM voter logic.
28 VOTER TEST INPUT 1
29 2
30 3
31 4

Not failed ts=st input
Pailed test input

0
1

These bits are used to load a register to provide test inputs
to the voter logic for test purposes. Bi# 27 (above) must be set to

prevent erroneous system failure indicationms.
The IOP Voter test hardware will respond to these test inputs

(Bits 28-31) or to the normal operational inputs. The Test Inputs and
Operational Inputs are logically OR'‘'ed.

iWon

23



sanyay Alsianun pue suonoe|jo) |ewads ‘ssleIq Ausianiun alelg BlysIAN

Siuswnoog YSYN 40 uoioa|jon oxkewo] ‘g sawer I

80-/8 SIN

T /7 xog

= |

blz 4

62865564

PCO FORMAT
INTERRUPTS
COMMARD WORD
FUNCTION | OCTAL HEX DEVICE
TEST INTERRUPTS 21006000000 88180000 M
ENABLE INTERRUPTS 21005000000 88140000 RM
ENABLE ' e
1 | I |
Pl i1 | NOT USED I
1100401 1(10f0{0J0F0OOFTHOITIOI00O0F & ¢ L ¢ L L0 L L b 1111
T 58 7 : T7 71
TEST .
1 I I |
! || I NOT USED I
11101040111 01010(O0{O0JOFTEMI040I0108 & 4 ¢ L & L4 Lt L 1 1§ (|
Ol 56 7 77 1
DATA_WORD
BIT
0

NOT USED. THESE PCO EEQUIRE NO DATA WORD.

31 !

' The TEST command word forces interrupt Registers A, B, D, and
E to set all interrupts. The interrupts will stay set until the
action described below is taken. This permits self-testing of the
interrupt detection -circuitry. The interrupt registers will not be

reset by reading of the registers as in normal operation.

The ENABLE command must be issued after the TEST command word

to remove the test interrupt. Af+ter issuing this ©PCO, each of the
four registers must be read to reset them and to permit normal

operation.

24






