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1=2

D40 L 9467 SERTES SYSTEMS

EEATURES

- INCREASED CFU PERFORMANCE THOUGH TECHNOLOGY CHANGE
— INCREASED REAL MEMORY CAPACITY AND ADDRESSABILITY
— SUFFORT FOR 1 OR 2 INFUT/0UTFUT UNITS

— HI FERFORMACE I/0 CHANNELS

— AIR COOLED CABINMETS

MODELS :
SOFTWARE SUFPFORT
- 960-11 1 CFU, &4MB MEMORY, 1 10U NOS, NOS/VE
- S4H0-31 1 CFU, &4MB MEMORY, 1 I0U MOs, NOS5/VE
- 940-32 2 CPU, &4MB MEMORY, 1 10U NOS, NOS/VE
- 962-11 1 CPU, &4MEB MEMORY, 1 IOU NOS /VE
— 242-31 1 CFUu, &4mME MEMORY, 1 10U NMOS/AVE
- 942-32 2 CPU, &4MB MEMORY, 1 I0OU NDS /VE

FERFORMANCE UFPGRADES

= 250=11 TO 22560=31 T Fo0=32
= S&2=11 TD =262=51 | Fo2=32

CENTRAL FROCESSOR FEATURES :

— WORD S51ZIE &4 BITS +» B BITS BYTES
— CELOCK 11,2 NS

= NUMBER OF GENERAL OFERATING REGISTERS 32

= DATA 7 INSTRUCTION CACHE 32 KB

— CONTROL STORE MEMORY 32 KB WITH =2 KH

OF SHADOW MEMORY
= FLOATING POINT ARITHMETIC
SINGLE FRECISION = 14 BITS EXFOMENT, 48 BITS COEFFICIENT
DOUELE FPRECISIDN = 14 BITS EXFONENT,%4 BITS COEFFICIENT
— FIFELINE ARCHITECTURE
— ONE CENTRAL MEMORY FORT FER CFU
— INSTRUCTION LOOKHEAD
- BRANCH FREDICTION
= INSTRUCTION RETRY
- TECHNOLOGY HI DENSITY ECL FGE 43200 LOGIC ARRAY
HI SFEED ECL CZ00 LOGIC ARRAY



CENTRAL MEMORY FEATURES:

= WORD SIZE &4 BITS / B BITS BYTES
— WORD AND BYTE ADDRESSAEBLE

— REAL MEMORY ADDRESSING LIMIT 2 GIGA BYTES

= CAPACITY MINIMUM 32 MB

MAXIMUM 254 MB
— B BANKS FHASED

— BANK R/W CYCLE & x 44, BNSEC
- SECDED / PARITY
— FORTS 2 FOR CRU'S

2 FOR 10U'S
~ VIRTUAL MEMORY ADDESSING
TASK = 8,8 x 10%12 BYTES
40946 SEGMENTS PER TASK
2147 MEGABYTES FER SEGMENT
—~ VARIABLE PAGE SIZE
— TECHNOLOGY 1 MEGABIT DRAM

7560 INPUT/0UTPUT UNIT : I4A4C

|

BASE UNIT : NID
20 FERIFHERAL FROCESSODRS 230 NSEC CYCLE TIME
164 KB MEMORY WITH SECDED
24 CYBER 170 I/0 CHANNELS 24 MBITS/5 XFER RATE (3MB/S)
— BASE UNIT OFTION = CI10 ;
ADDITION OF 5 OR 10 DMA I/0 FROCESSORS
ADDITION OF S OR 10 DMA I/0 CHANNEL INTERFACES
DMA I/0 CHANNELS SUFPORTED
ISI (INTELLIGENT STANDARD INTERFACE) 12ME/S
CYBER 170/DMA 1S5 OR 3ZMB/S
IFI (INTELLIGENT FERIFHERAL INTERFACE) 10ME/S

— MAXIMUM BASE 10U COMFIGURATIOM 30 FROCESSORS
34 1/0 CHAMNMELS
— SECOND IOU OPTION ADD A SECOND 942 TYFE 10U

762 INFUT/OUTFUT UNIT : I4C

— BASE UNIT : CLUSTER .
10 I/0 PROCESSORE WITH DMa CAPABILITY
INDEFENDENT 1/0 FROCESSORS EY 5
250 NSEC CYCLE TIME
14 KB MEMORY WITH SECDED
B EXTERMNAL DMA I/0 CHAMMNEL IMTERFACES
DMA I/0 CHANNELS SUFFORTED
ISI/DMA 1Z2ME/S
CYBER 170/DMA 15 DR 3 MB/S
IFI/DME 10OMB/S
= BASE UNIT OFTIONS
ADDITION OF 5 OR 10 DMA I/0 FROCESSORS
ADDITION OF S OR 10 DMa 170 CHAMNMNELS
= MAXIMUM BASE 10U CONFIGURATION 20 1/0 FPROCESORS
18 DMA I/0 CHANMNELS
— SECOND I0OU OPTION ADD A SECOND IDENWNTICAL 10U



OTHER I0OU FEATURES -

— MICRO-FROCESSOR BASED DEAD START

— REAL-TIME CLOCK
— WALL CLOCK
— OFERATOR CONSOLE INTERFACE

— REMOTE TECHNICAL ASSISTANCE INTERFACE

RELIABILITY, AVAILABILITY,MAINTAINABILITY (RAM) FEATURES

— PARITY ON ALL INTERNAL AND EXTERNAL INTERFACES
- SECDED FOR MAIN AND I1/0D PROCESSOR MEMORIES

— CFU INSTRUCTION RETRY
— DEGRADABLE COMFOMENTS

— MAINTENANCE REGISTERS ACCESSIBELE BY MAINTENANCE

COMTROL UNIT

= CONFIDENCE LEVEL TESTS RUN FPRIOR TO SYSTEM OPERATION
= CONCURRENT/ON-LINE DIAGNOSTICS

— ENGINEERING FILE

COOLING :
— AIR COOLED CPU, CENTRAL MEMORY, FOWER CABINET, 10U
— HEAT DISSIFATION 2?1000 BTU'S FER HOUR

POWER REQUIREMENTS : 1CFU &4MB

= 400HZ 16.5 KEVA
- SO/60HZ 5.2 kvVA

ENVIRONMENTAL =

= COMFUTER ROOM ENVIRDMNMENT
— TEMFERATURE RANGE (DOFERATING)
— HUMIDITY RANGE (OPERATING)

TECHNOLOGY :

— FAIRCHILD CZ00 LOGIC ARRAY

= FAIRCHILD FGE&300 LDGIC ARRAY

= DYNAMIC RANDOM MEMORY ACCESS

(DRAM)

60F to 90F
35% to &0

ECL

HIGH SFEED

o6 LEAD FLAT FACK

ECL

HIGH DENSITY

301 FPIN GRID ARRAY (PGA)
1 MEGABIT

HITACHI

MITSUBISHI
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3.2

CONTROL DATA ENGINEERING NO. 2211058:
DATE July, 1¢
CORPORATION SPECIFICATION PAGE 63
REV. A
‘ COMPUTER DEVELOPMENT DIVISION ;
If
e
JXFIDU | 10U
BLOWER BLOWER MUFFLER BOX MUFFLER
| CPU/MEMORY POWER CAB
|
BLOWER
POWER CAB
R
| OU | OU BULK ||BLOWER| B OWER CPU
: HE AD | |[MEMORY
‘ CHASS IS cHASSIS | HEAD)
If
L POWER
L - CABINET
CPU/CMC
| MEMORY | CPU 0| oy, 4| CENTRAL
cu | cmc | © MEMORY
VAC | AC VACIAC Ceu
BOX BOX -
BOX I power BUS BAR |
| @) O O U |0 ; oo, ©
[ I - ‘2‘}” 51); 2|

Figure 3.2.3.6 PIP3 Front View
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( CONTROL DATA ENGINEERING NO. 22110582
- e —— DATE July. 1988
CORPORATION BEPECIFICATION PAGE &5
‘ REV. A
COMPUTER DEVELOPMENT DIVISION -
3.2.3.6.1.1 CP BOARD, LIF COMNECTIORS, AND TEST POINIS
The referance designations for the CP boards which contain the LIF
connactor and test points are as shown in Figures 3.2.3.6.1.1-1
through -3.
LE=ER LEFT COmEM, H
Ao tneelioe BOARD GAID DRGIN E}%’Eﬁmﬁ&gﬁ
f&:cn 7 -

vrgeecton /n %\\\ o

ﬂqk
c

JQ'_ \
FrRoNT'OF cace a,

%ﬁ %mc 1TOR
ING SLRFACE
SICE B '

H\“x
?

( Figure 3.2.3.6.1.1-1. CP Board



0014 COPPER (13) —

-6

DESCRIPTIDON

TOP SURFACE (A) PADS
GND
X1

Y1
-2.0V
GND
X2
Y
-4.5V
-4.,5v
X3
Y3

GND

GND

X4

Y4

-2.0V/RESISTOR

BOTTOM SURFACE (B) PADS

.0050 DIELECTRIC (8) —
.002B COPPER (3) GND —
,00E1 DIELECTRIC (B) — el
[ = 1
A 777777777 -,
f ' | | 3
) :
T777777 7777 :'
777777777774 7
==0iSE ZZ27772727772) 3
7 11
12
J 13
; 14
‘ 15
16
{ { 27777777777 :;
]
GND = — 0014 COPPER MIN:
PRESRCaRTEn RER SURTACES TO BE SOLDER
.0081 DIELECTRIC REF — 2
«D050 DIELECTRI F -
s NOTES 1

1

ALL DIMENSIONS ARE

INCHES

CFU BOARD EIGHT SIGNALS LAYERS
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Site Power

!

50/60 Hz Power

v

650/60-Hz
Circuit
Breaker

Motor Generator
(MG) Set

or

Frequency
Converter

v

-

50/60-Hz 50/60-Hz
Circuit Circuit
Breaker Breaker
Remote Remote b
StartStop 4 Start/Stop
X
Remote Remote
Vaoltage Adust MG Voltage Adust
Interface 4
Unit ;
Mainframe
Power
Unit
Remote Status } Remote Status
400-Hz Sense
}
ﬁ 400-Hz
0 ——# Circuit
Breaker
p| Hz
i)
L]
400-Hz a00-Hz P
W : . 1 Power
- —¥| Circuit —
r Breaker




£

INFUT FOWER
St/ 400 Hz Factory Cords
&0 Hz 10/, 120/208v
400 Hz 40A, 1Z20/20Bv

S0/ 400 Hz customer Hardwired

SO Hz SA, 220/3B0v
or SA, 240/415v
400 Hz 406, 120/208v

SITE FOWER CONFIGURATION
&0.50 Hz direct from site breaker panel

400 Hz controlled by mainframe power unit via MG interface unit.

MG INTERFACE UNIT
Warning : MG interface unit corntains unswitched line voltage.

Controls 400 Hz MG
= 1 unit controls up to 2 MG's
— Units can be daisychained to control additional MG s.

Controls room cantactors

= Up to 3 sets of contacts for each Mg interface unit.
- Up to 2 external horns +or each Mg interface unit.

Facilitates MG checkout before mainframe arrives.
Frovides logic lewvel interface to control power deuces.

MG power 1nput (customer hardwired)
& H= Z2.9A, 1Z20wv
50 Hz 1.5, Z20wv
1.35A, 240v
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EICID rowER
BUS PLATLS

POWER INIT
SEMIRIGID
FOWIR BUS

CICSI PIN ROLE PLATES

LTIFICAL)

COWFECTDRE BOLT
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CPu

CoUMECTOR Js

HELDER

142-P6
SCREW FASTEMER
(TYPICAL OF Two
PER CONNECTO R)

POWER uwmiT
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02358
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74
CABLE (UNUSED)
COMMECTOR
PAREL 3

BREMKET

S FROM SYETEM
\ CousDLE

FROM SPM (IF USED)
FROM SPCP (IF USED)

FROM MG INTERFACE
UNIT 7%

MG
INTERFALE
UMAT

CARLE

ROUTIMG 7

MPICALY): A
e

-
&
r
r

EMD PAMEL

SCREW
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. PFOWER SUFPFLIES
—d . Sy
=2 0w
+5. 0w
ALy bulk power supply

.PD/FILTER BOXES
Warning: FDY filter boxez contain unswitched line voltage.

- TAFP CHANGE FPANEL
Elower rotation jumper

AUX BULK FPOWER SUFFLY
Step down transformer
LH0/50 Hz 1solation transformers for maintenance powetr
Maintenance power: +/— 25V
+ Sv (monitor system anly)
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END ACCESS
AR

T~ END PANEL
END PANEL

SCREWS

=20=-V
BLIS BAR

Lai
=
=
=xa
Ao —i |t =]
<3z M oZg O
T \a Ten ©2
A | I
4 = M w . hd;x
\ : T
..ﬂ._w‘.

0413 =1

-2.0-V Power Supply
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DRAWER

MOUNTED
BOXES
EXTENED ™ POWER
DISTRIBUTION
/unx
P QUARTER - TURN
Fo FASTENERS
A (TYPICAL OF FOUR)
e DISCONNECT
o AL caBLES
PANEL Fs
END PANEL
POWER
INLET BOX
REMOVE SUPPORT
END PANEL BRACKETS
SCREWS
0 -
POWE
BOX
REMOVE CABLE
CLAMPS
7O CABLE CLAMP
L ON -45-V
POWER SUPPLY

DISCOMNECT

TB1

DISCONNECT AND REMOVE o
ALL POWER INLET WIRING et -1
ITEMS FROM BOX
MOUNTING SCREWS
{TYPICAL OF FOUR)

" -4.5-V Power Supply
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Power Unit 80-Hz Cable Connections
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.FOWER CONTROL EOX
Modules:
Fower control display
Fower control
Switch
Mux/display
Monitor

-FOWER MONITOR SYSTEM (left half of power control box)
Monitors power status only - both mainframe and 10U s.
Does not provide system control.
Fault codes i1solate faults displayved on system power status LED's
i.2 : Overcurrent LED lit, monitor can isolate to =-2v CFUO
overcurrent or bad sense lead.
Allows monitoring of analog signals.
Mote: I+ system goes down on a fault, do not press the reset
button on the system status panel (right panel) until
you have recorded all fault message.

.FOWER CONTROL SECTION
=Turning on of i1nput power disconnects:
—Get green room power awvailable light.
—Get red press reset light.
-Get red fault light 1+ any faults present.

=Local on button pushed, local mode:
—Starts timing sequence of MG starts, and room contactor
starts via MG i1nterface unit.

—Enabling CFU/CM {(assume normal)
Fush reset buttom (no fault LED's lit):
=50/40 Hz power appliied to blowers.
- —=§.5v and -Z.0v power applied to busses.
- S.0v applied to bus aftter short delay.
—Get green power on light.

-Get green indicator light.

-DISABLE CPU/MEMORY (i.e to change logic board)
Move CFU.CHM toggle switch to disable position. Do not use red
power off button. Using the red power off button will shut
dowrn ME's and any controlled peripherals.

—Green i1ndicator light goes out.
-Green CFU/CHM power on LED goes out.
—Removes logic and blower power.

-EMERGENCY FOWER OFF
Fresing the red emergency off button trips power unit main
disconnects, resulting in:
—FRemoval of all power to F40 maindrame power unit except
for unswitched AC in FD box.
~Disables all MG's and peripherals controlied by MG
interface unit.
-Disable si1gnal to 10U s.
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/

MONITOR
MODULE

POWER /

CONTROL
MODULE

MAIN
CONTROL

SYSTEM
STATUS
PANEL

SWITCH
MODULE POWER

CONTROL
DISPLAY
MODULE
DISPLAY/
MULTIPLEXER
MODULE
3
»
CAPTIVE
CAPTIVE SCREWS

SCREW



System Status Panel

RED
|—" LECs

FAULTOQ O OOQODO
POWER ONO QO OO0O0

T——— GREEH
LEDs

: DATA MESSAGE,

sSUB
UNHIT UNIT

G REF — AUX

MG2 SCAN \
MG1 \ /Aux 1\?/
NNl
O O ©

HORN |
DISABLE HORN

MG PHASE

\ \

SELECTOR FUHCTION

Power-Unit System Status Panel



Main Control Panel

M PWR AVAILABLE O
POWER SYSTEM PWR ON O
STATUS ——PWR ON D

CPU/MEM NORM ®
DISABLE

VERVOLTAGE O

‘ OVERCURRENT O

FAULT RM TEMP O
STATUS COOLING O
CPU BD INTERLOCK O

CB OFF O

(G12)

DAZA

I:I/

EMERGENCY STOP

[Lotal oM OFF |

GREEHW
=" IHDICATOR

| — KEYSWITCH

PRESS RESET O = =
ESET/RESTART © I::.
COOLING FAULT TEST © lFlEIdI:&TE ENABLE DISABLE|
OFF
ADJUST

oo e ® @
GND | -4.5V MG1 MG2

2.0V +5.0V
L > ra

TEST POINTS

Power-Unit Main Control Panel



FAULTS

i SYTEM FAULTS
o -MGE status
~-Elevated room ftemperature .... above F3F

CFU/CHM FAULTS
—0Overvoltage
—4.5v bus
—=2Z2.0v bus
+5.0v bus
—Overcurrent
-4 ._5v bus
CFU O
s S 1 VI |
M
-2.0v bus (sensed at regulators)
CFU o '
CPU 1
CHM

+53.0v bus (sensed at regulators)
CH only

Note: Overcurrent fault detects only gross bus
overcurrent, "dead shorts". This is not current
transient proctection and won t detect intermit-—
tent shorts such as to a touching scope probe

: ground to a bus voltage.

LJ. ~Room Temperature

Fault results when average of CFU and CM ambients
enceeds:
EYF EEW (early environmemtal warning) no shutdown
G3F LW 2 minutes to shutdown
~Cooling
Blower SW 2.5 seconds to shutdown
Fower unit
CRU
CH
~ Shunt: EEW, LW, SW
CFU O
CPL 1
—CFU outlet SW
CFU O
CFU 1
Relative traip level. Trips when outlet temperature

minus CFU ambient temperature exceesds 32F.
=-CHM outlet SW

Memotry 1

Mamory 2

Release airflow
Memory 1 and Z. Trips when outlet temp minus ambient
temperature exceeds F2F.
Reverse airflow. Trips when reverse airflow sensor

k; temperature minus memory ambient temperature exceeds
14F.
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Definitions of Two-Character Fault Code Messages

Table 4-1. Two-Character Coded Fault Messages

Code

Displayed in Type

MESSAGE Warning Fault

00 LW (2 min) Invalid temperature indication from -2.0 V power
supply heat sink sensor in power unit.!?

03 - LW (2 min) Invalid temperature indication from -4.5 V power
supply heat sink sensor in power unit!?

06 LW (2 min) Invalid temperature indication from CP-0 shunt sensor
in CPU cabinet.!2

09 LW (2 min) Invalid temperature indication from CP-1 shunt sensor
in CPU cabinet.!+?

oc SwW Invalid temperature indication from CP-0 outlet sensor
in CPU cabinet,!#

oF SW Invalid temperature indication from CP-1 gutlet sensor
in CPU cabinet.!2

12 SW Invalid temperature indication from memory 1 outlet
sensor in CPU cabinet 12

15 LW (2 min) Temperature at —2.0-V power supply heat sink in power
unit exceeds 93°C (200°F).2

18 LW (2 min) Invalid temperature indication from memory 2 outlet
sensor in CPU cabinet 1.2

1b LW (2 min) Invalid temperature indication from CP ambient sensor
in CPU cabinet.!?

1E LW (2 min) Invalid temperature indication from CM ambient sensor
in CPU cabinet ! .

21 LW (2 min) Invalid temperature indication from reverse air flow
sensor in CPU cabinet.!~

27 LW (2 min) Temperature at -4.5 V power supply heat sink in power
unit exceeds 93°C (200°F) 2

Notes:

1. Reading from sensor is out of acceptable range of -4° to 121°C (25° to 250°F).

2. Results in an emergency shutdown of logic voltages to CPU cabinet if fault
continues to end of warning time.

Revigicn 02

(Continued)

|FIRST DRAFT|[INTERNAL USE ONLY |

Coded Fault Messuges and Warnings 4-3

w | 05/09/88 0937 1B | AFSULDP D3/OB/BA 15-45-35 | AG/06/16 1t P4 &5 | BONTOI2S 07 | COVET EAN T WSS wa o



4-22

Definitions of Two-Charactar Fault Code Messages

Table 4-1. Two-Character Coded Fault Messages (Continued)

Caode

Displayed in Type

MESSAGE Warning Fault

2A EEW Temperature at CP-0 shunt sensor in CPU cabinet
exceeds 55°C (131°F).

2d LW (2 min) Temperature at CP-0 shunt sensor in CPU cabinet
exceeds 60°C (140°F).!

30 SW Temperature at CP-0 shunt sensor in CPU cabinet
exceeds 63°C (145°F).!

33 EEW Temperature at CP-1 shunt sensor in CPU cabinet
exceeds 55°C (131°F).

36 LW (2 min) Temperature at CP-1 shunt sensor in CPU cahbinet
exceeds 60°C (140°F).!

a9 SW Temperature at CP-1 shunt sensor in CPU cabinst
exceeds 63°C (145°F).!

ac EEW Temperature of room ambient air exceeds 32°C (89°F).2

3F LW (2 min) Temperature of room ambient air exceeds 34°C (93°F) 23

42 SwW CP-0 outlet temperature exceeds CP ambient
temperature by more than 18°C (32°F).!

45 SW CP-1 outlet temperature exceeds CP ambient
temperature by more than 18°C (32°F).!

48 Sw Memory 1 outlet temperature exceeds CM ambient
temperature by more than 18°C (32°F).!

4b SW Memory 2 outlet temperature exceeds CM ambient
temperature by more than 18°C (32°F).}

4E SW Reverse air flow temperature exceeds CM ambient
temperature by more than 7°C (14°F).!

Notes:

1. Results in an emergency shutdown of logic voltages to CPU cabinet if fault
continues to end of warning time.

2. Temperature of room ambient air is average between temperatures from CP and CM

ambient sensars.

3. Results in an emergency shutdown of system if fault continues to end of warning

time,

44 BOOO0YI2E

(Continued)

[ FIRST DRAFT |[INTERNAL USE ONLY |
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%
CM AMBIENT
SENSOR

MEMORY 2
OUTLET SENSOR

TTACHED TO MEMORY REGULATOR

REVERSE AIR FLOW SENSORS
QDULES IN 5LOTS 2 AND 20;

9

ONLY SENSOR IN 5LOT 2 1S USED)

Locations of Temperature Sensors in CPU Cabinet (Front)



POWER UNIT CPU (REAR VIEW) 1ol
(. CP-1
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POWER HEAT

SINK (TYPICAL

OF THREE ON
p POWER UNIT)
'L._..-

BLOWERS

CP LOGIC
CAGE

BLOWER

POWER
HEAT SINK

. Mainframe Air Flow
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6—2
CLOCK SYSTEM

COMPONENTS:

OSCILLATORS, 11.2NS; 11.0NS, 11.4NS, AND 62.5NS

6GMH MASTER CLOCK ARRAY (FGE)

6JXH WORKING RANK FANOUT ARRAY (FGE)

MAC ADDRESS AND DATA BUS

FEATURES:

- SUPPLIES MINOR AND MAJOR CYCLE TIMING FOR:
. CENTRAL MEMORY (CM)
. CENTRAL MEMORY CONTROL (CMC)
. I4 CENTRAL MEMORY INTERFACE (CMI)
. BOTH CENTRAL PROCESSORS (CPUO AND CPU1)

- SUPPLIES A ONE MICRO-SECOND TICK FOR THE CMC AND BOTH
CPUD AND CPU1 FOR TIMER SYNCHRONIZATION.

- PROVIDES ELECTRONIC TUNING TO PROVIDE FOR THE
MINIMIZING OF CLOCK SKEW IN THE SYSTEM.

- FROVIDES A PROM FOR THE STORING OF CLOCK TUNING
INFORMATION ON AN INDIVIDUAL CP-BOARD BASIS.

- FROVIDES A UNIFORM INTERFACE TO FACILITATE CP-BOARD
TUNING IN A MANUFACTURING CLOCK FIXTURE.

- CLOCK INITIALIZATION VIA CTI.
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CLOCK RELATED MAC FUNCTIONS

CLOCK CHIP SELECTION

- FUNCTION CODE = 2

= TYPE CODE = 2

= CHIP STAYS SELECTED UNTIL ANOTHER CHIP IS SELECTED
- DISABLES THE MAC BUS

PROM READ

- FUNCTION CODE = 4

- TYPE CODE = 2

- BEGINNING PROM ADDRESS SPECIFIED BY CONTROL WORD 2

- PROM CONTAINS 3 BITS OF DATA PLUS PARITY PER ENTRY

- 256 ENTRIES , 64 ENTRIES REQUIRED FOR 64 CLOCK
CONTROLS PER CLOCK CHIP

DELAY REGISTER LOAD

- FUNCTION CODE = 5
- TYPE CODE = 2
= LOAD DATA IS 6 BITS WIDE, 32 RANKS DEEP

DELAY REGISTER READ (MAINTENANCE FEATURE)

- FUNCTION CODE = 4

= TYPE CODE = 2

= TYE READ IS DESTRUCTIVE

= DATA IS 6 BITS WIDE, 32 RANKS DEEP

ADDRESS AND DELAY REGISTER PARITY CHECK



CLOCK INITIALIZATION VIA CTI

& READS THE PROM DATA FOR EACH CP BOARD

® FORMATS THE PROM DATA INTO DELAY REGISTER DATA

® LOADS THE DELAY REGISTERS IN EACH CLOCK FANOUT
ARRAY WITH THE PROM DATA

® CHECKS STATUS TO ASSURE GOOD LOAD
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i i CLOCK SYSTEM

A.

OYERVIEW

The PIP3 clock system conaistas of the following components and
featurea:

-Clock oacillators residing on the CSMC CP board. These
osclillators are provided for nominal, fast and salow clock
frequencies. In addition, an oscillaetor iz provided for a time
of day clock.

=-A 18t stage clock fanout array. This array provides for clock
frequency selection, pulae width formation, major cycle
definition, and for fanout to the 2nd state clock fanout arrays
which deliver cloecks to the working regiatera. This array
resides in the CSMC CP board.

-2nd stage clock fenout arrays. Every CP board in the PIP3 has
at least one of these arrays. The MD CP board has two. This
array receives a differential clock from the 1at stage clock
array and fans it out to the FGE logic arrayas and the C200
logle arrays residing on 8 CP board. This array provides 50
differential clocks and 13 aingle ended clocks. w:aﬂn are 14
2nd stage clock arrays in the PIP3 processcr and Central Memory
Control.

-Clock FPROM. Each CP board has an associated PROM which is
used to record the clock tuning Information for a given CF
board. In addition, the PROM will contain ASCII data for
purposes of CP board documentation. The PROM i3 written during
the manufacturing process,

-Programmable clock tuning. Clock adjustments will be made in
the PIP3 by storing clock delay information into the 1at and
Znd stage clock arrays. This will be done through the HAC. It
i3 intended that the delay information for the CP board is
first read from the PHOM and then written to the clock
array(s). Additionally, the ability is provided to read the
delay information from the clock arrays. This is provided for
testabllity. MNote that the read i3 destructive and cannot be
performed while the machine is in an en-line state.

L]
=Clock aystem parity checks. The delay data in both the 1st
and Znd atage clock arrays i3 atored in shift regiaters, each
rank of which i3 continually checked for correet parity.
Additionally, the MAC address is checked for correct parity
during the clock chip selection proces=. MHote that when delay
information i3 being written to or read from these arrays,
cleck cutputs and the array's parity status will become
undelined. The state of the machine following a read or write
of rlock - srrey iz ‘thersfora tndefined Gnd Dust bBe treatsd mich

2y
like a power-on state.

CLOCK ARRAY SELECTION SEQUEMNCE

The first step in reading a clock PROM, writing a clock array,
or reading & clock array is selecting the array. The array to
be selected is determined by the MAC sddress as follows:

HMAC ADDRESS

T ——

|
i e I e S i
|

i H ~ 1--PARITY
| |=-=CHIP 1D
| -=NOT USED

-=-FROM SELECTION

The clock array ID's are assigned as followa:

- Instruction Feteh/Inastruction Control (IFIC)
= Addresa Control (AC)

= Local Memory A (LMA)

= Local Memory B (LHR)

= Central Memory Control A (CHCA)

= Central Memory Control B (CHCB)

= Buainess Data Froceasor (BDF)
Central Storage Unit {(CSU)}

- Multiply/Divide (HMD)

- Arithmetic Logical Metwork (ALN)

- Operand Issue B (OFIB)

- Operand Issue A (DPIA)

= Operand Issue/Segment Map (OPSH)

- Control Store/MAC (CSMC, 2nd Stage)
- Control Store/MAC (CSHC, 1at Stage)

M D O e G0 O U L Ry —
=1

The following PPU code will select a clock array:

FCH Op Code = 2 Type Code = 2

ACH

Lbc o

OAN

LDC Array ID = Array to be selected.

DOAN

FJM

DCH  This initlates the array selection.
To deselact o 13t or Ppd stsge clock array, aeleci an arvay
with a different MAC bus address, or perform a select on a
non-existant array. MNote that following clock imitialization,
all elock arrays must be left unselected in order for the MAC
bus to work properly.



I,

gl

CLOCK SYSTEM -- Continued

B.

CLOCK ARRAY SELECTION SEQUENCE -- Continued

Hote that If bit O of the MAC address i3 sst in the selection

sequence, the PROM input from the selected clock array will be
read in subsequent read operationa. If bit O is clear, clock

delay information will be read from the delay registers inside
the selected array.

Parity on the MAC addreas but is checked during the selection
aequence. Thia parity is shared with the parity checkers on
the shift reglsters containing the delay data. This status 1is
undefined, therefore, until the arrey haa been initialized.
Once defined, this status can be used to isolate errors on the
HAC address bus.

READ FROM DATA

Following the aelection of the clock array with bit 0 of the
MAC address set, the PROM associated with the aelected array

can be read. The PROM data includes 256 entries. The clock
delay data in the PROM hez the following format:
PROM DATA FOHMAT
| 1 i
Fio: 1 2 3 8l & & 7] |
| | =]
N — 7

I

| 1--DATA SUPPLIED BY THE FROM
|

|

-=-ZERD FILLED

The 256th entry in the PROM shall contain bad parity. This
will aid in error isclation on the MAC data bus. In addition,
tuo entries in the PROM will be reserved for the Chip ID of the
assoclated clock chip. This too will ald in error isolation on
the MAC mddreas bus.

On most CP boards, the firat 64 entries in the PROM will
comprise the clock tuning information for that CP board. On
the MD board, the firat 128 locations will be used. The
remaining locations will be used for the special locations
previously mentioned and any ASCIT dats which may be uaed to
document the CP board, such as serial number, rev., date code,
ete,

READ PROM DATA -- Continued

p:qusu::n mw wnn:nuwnsann read, beginning at any address,

;cn- -
scloption: - 1 And a Type Code = 2 Will read the PRON following

FCH Op Code = 4
ACH

LDC O

OANM

wwm (13t word adreas of the PROM)
FJH

DCN

wmﬁ (# of bytes to be trensferred)
IAM BUFF

Type Code = 2



CLOCK SYSTEM -- Continued

D.

6-12

WHITE CLOCK DELAYS

Following the selection of & elock array with bit O aof the MAC
addreas clear, the array delay data may be written. This data
consists of 32 entries of the following format:

DELAY REGISTER DATA

|
| 0
|

o
Ty, — .

i
| |--WRITTEN TO DELAY REGISTERS
|
|

-=-LERD FILL BY CONVENTION
(HAY BE SET ODD TD FORCE ERRORS)

Hote that the delay date as it comes from the FROM i3 of the
format 64x3, end the data to be written back to the array is of
the format 32x6. This means that the PROM dats must be
nasembled into the 32x6f format belfore it i3 wrltten back. The
relationship i3 a3 follows:

FROM DATA DELAY REGISTER DATA
5 § 7 F 23 4.5 & 7 P
o I o |__CLKD TLET |
1 Pnnﬁﬂ ”_ 1 | CLK2 CLE3 I
| =] | i
| | | | | |
| 1 | | | |
| L 31 | __CLREZ 1 CLKG3 |
| 1 |
I [
“ L
63 |_CLEBT T |

The three bit clock values have the following significarnce:

001 = earliest clock
00D = =
011 =

01g -

101 =

100 -

111 =

110 - latest clock

CLOCK SYSTEM -- Continued

—_——

D.

WRITE CLOCK DELAYS -- Continued

An Op Code - § and a Type Code = 2 will write the clock
delsya. Because the delays are stored in ahift reglsters
exuctly 32 entries must be written. Following the :1-nw:m
error atatus should be cleared, and then checked for the i
preaence of errora in the ahift registers just written.

FCN Op Code = 5 Type Code = 2
ACN

Lpc 0

OAN

LDC D

OAN

FJH

DCN

Loc 32

ACH

OAM WTBUFF

READ CLOCK DELAY DATA

For teatability reasons, the delay dats in the cloek arrays can
read on the HAC data bus. Following selection of the array,
the data may be read with an Op Code = § and Type Code = 2.,

All 32 entries should be read, The read process has much the
2ame affect on the machine as the write, that is it leaves the
PIP3 in an undefined atate. Hormal operation cannct proceed
until the processor is initiaslized, The format msnd
significance of the resd data is ldentical to the write data.

FCHN Op Code = § Type Code = 2
ACH

LDC O

OAN

LDC O

OAN

FJH

DCH

Lpc 32

ACN

IAM RDBUFF
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WRITE ANMD READ CLI. REG
{HAC SECOND STAGE CLKES)

RN

oCx, 1

DCS5P

OFC,1,E,2;2

OES, 0, 1218 0003 1212 0801
DES, 1,0012 1212 1212 1712
BES,Z, 1212 1212 1212 1212
BES,=,1212 1212 1212 o312
DEKB, 1,0,2,0,1

QALKB, 1,0,2,A,1
BFC,1,10,2,2

oGO

CEND

OFC,RIC,CW12,TC,OF

oFC FUNCTION OF THE MAINTENANCE CHANNEL
CW12 = BOARD SELECT (REGISTER MNUMBER)

TC = 2 FOK CLOCKE REGISTER

orP = 2 FOR THE OFERATION CODE

THE SECOND QFC COMMAND IS USED FOR DESELECTING THE CLOCK REGISTER AND THIS
15 DONE BY SELECTING A BDARD SELECT NUMBER THAT 1S NOT EEING USED FOR
ANYTHING.

AFTER A READ OF THE MAINTEMCE CHANNEL (QDAKB) IS DOMWE, FOR THERE TO BE WVALID

DATA IN THE CLOCK REBISTER YOU MUST WRITE THE HMAINTEMCE CHANNEL aGAIN.

THE REASON FOR THIS 1S BECAUSE THE CLOCK REGISTER IS A SHIFT REGISTER.

WHEN A WRITE TO THIS REGISTER IS5 BEGING DONE THE DATA 15 SHIFTED IN AND ON

MMWmPu THE DATA IS SHIFTED OUT, SO THERE IS NO LONGER VALID DATA IN THE
G1STER.

THIS PROGRAM CAN ALSO BPE USED TO READ THE CLOCK PROMS BY FUTTING AN B IN
FRONT OF THE BOARD SELECT NUMBER, EX.(BE! AND TAILING OUT THE WRITE
FAINTEMANCE CHANNEL COMMAND (QEKEB) .

'nml:rnm:puuu'-uhuuc-n

PIPI BOARD PROM

In order to read information in the board PROM 8, vou must
first select the chip with a MAC channe]l select function. The
maintenance channel function will have an OF code af 2 with a
type code of 2. Bit O of the MAC address must be a one, and
bits 2 = 7 will provide the chip select 1D.

1 I 1 I=-PARITY
| 1 I== CHIP ID
| I==HOT USED

1==PRDOM SELECT (Hust be = 1)

The clock chip ID's are sssigned as follows 1

IFIC

- AC

= LHA

= LHB

CHCB

= CHCA

BIF

csu {Has no PROM. Delay reglister loaded from file)
- Wb (One PROM two delay registers)
ALM

oFIB

oFla

OF5H

CS5HC (2HD Stage Clocks)

= CSMC (IS5T Stage Clocks

RN

1

Clock selwct code 1

FCH Op Code = 2 Type code = 2
ACH

LDC o]

AN

Loc Array 1D

DA

FJdH

DCH Initiates array selection

sss MNOTE s&s

% 0 B Ry L s
HiCE

PP N il 2 b Wi il il = ol e i il
s Ak W EL R

L UnEe s W e n oroer Tor
bus to work properly. Select an unused chip ID when finiehed
with PROM functions to accomplish this.

Ehm MAC
P
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T=2

CONTROL STORE

“COMPONENTS:

- MICROCODE MEMORY RAMS
GENERAL MICRAND REGISTER

= FUNCTIONAL UNIT MICRAND REGISTERS AND FANOUT
— ASSEMBLY REGISTER

— DISASSEMBLY REGISTER

— MICROSEQUENCER

FEATURES:

— 4K-144 BIT MICRANDS, INCLUDING PARITY

' - 4K-144 BIT SHADOW FOR BACKUP IN CASE OF SOFT ERROR
- READ MOSTLY, WRITE -DURING PROCESSOR INITIALIZATION
- CYCLE TIME, 1 MAJOR CYCLE, 44.8NS
- PROVIDES FOR:

. MICROCODE CONTROL OF THE INSTRUCTION UNIT AND
FUNCTIONAL UNITS

. STARTING/STOPPING/BREAKPOINT
» LNITIALIZATION OF PROCESSOR VIA MICRO-SEQUENCES
. SENSE CONDITIONS FOR MICRO-BRANCH DECISION

. MAC ACCESS TO SYSTEM REGISTERS VIA MICRO-SEQUENCES



=3

CONTROL STORE

DIFFERENGES:

— PARTITIONING

- TWICE AS MUCH MICRAND SPACE AS THE 860.
. PROVIDES SEFPARATE SPACE FOR 180 AND 170 MICROCODE.
. wHOADOW MEMORY FEATURE FROM 860 MAINTAINED.

- SPECIAL MICROTRAP ADDRESSES FOR PROCESSOR DETECTED
MALFUNCTIONS.

FROVIDES FOR IMPROVED ERROR LOGGING ON RETRIES.



CONTROL STORE MICRAND ADDRESS EXTENTION

E1 52 &3 63
MAR & 3 (o] 3 10
.T.
MICRAND ADDRESS
EXTENTION BIT
SHADOW BIT
SHADOW EXTENDED
BIT BIT
0 0 180 MICROCODE
(4] 1 170 MICROCODE
1 4] 180 MICROCODE
( SHADOW)
1 1 170 MICROCODE
(SHADOW )
HALT VECTOR EXAMPLES:
MAR = 0005 - 180 HALTED
0805 - 170 Halted
1005 - 180 Halted (SHADOW)

1805

- 170 Halted (SHADOW)



MICRAND ADDRESS (HEX)

004: STOP

0D08: UNIMPL INSTR

010: 1IB12 NOT VALID (UNCOND EXIT)
020: IB12 NOT VALID (COND EXIT)
030:y RESERVED ENTRY

D31:» POINTS FOR MAC

DSE:}

040: RETRY WITH PURGE

041: RETRY

042: TRAP WITH PURGE

043: TRAP

044: CYBO EXCHANGE WITH PURGE
045: CYB80 EXCHANGE

0D46: CY170 EXCHANGE

047: HALT

050: DFT RETRY VECTOR

051: DFT RETRY VECTOR

052: DFT TRAP VECTOR

053: DFT TRAP VECTOR

054 : DFT EXCHANGE VECTOR

055: DFT EXCHANGE VECTOR

1XX: CYBO INSTRUCTIONS
2xx: CY80 DESCRIPTORS

300:

THRU CY170 INSTRUCTIONS
37F:

380: NON-EXECUTABLE

3FF: DEBUG HOUSKEEPING



OPFTL STANDALOME
10U EXPANSION

h
A
—
3
—

.

e l||||fiif:irlhl

<t |

CPTL lou
EXPANSION

SYSTEM
CONSOLE

CUSTOMER-
SUPPLIED
TABLE

CENTRAL FPROCESSOR

OFTL STANDALONE Iou

1y

MG
INTERFACE
UNIT

DESCRIFPTION



CENTRAL PROCESS50R, CENTRAL HEMORY

The following descripclon of the CYBER |80 moadal BED!SGE

Central Processor (CP) is intended for use with the Level 0 Diagram.
Central Memory (CHM) and the falloving
major Functional areas of the CP appear in the dlagram.

Maintenance Access Contral (MAC)
Instruction Fetch (IF)

Cantrol Store (CS5T)

Instructlon Control Pipeline (ICP)
Operand Issue (OPL)

Instruction Complerion Contrel {(ICC)
Arithmeric and Logical Network (ALN)
Address Control (AC)

Business Daca Processor {BDP)
Segment Map (5M)

Local Hemory (LM)

Central Hemory Control (CHMC)

This section includes analysis of all funcctional areas and major signal paths. Addicional
text traces the execution of three inscructions through the CF.

FUNCTIONAL AREAS

HAC

MAC iz the CP interface with the Halntenance Control Unit (MCU) in the 10U. The Malntenance
Channel connects MAC to the MCU.

HAC initlalizes the CP by leading information required for system operarion inco Random
Access Memories (RAMs). These FRAMs are distributed throughout the CP to perform code
conversions and provide concrol facilicies. The HAC Data and Address buses connect them to
HMAC. MAC also provides Dependent Environment Control (DEC) signals to activate performance
and maintenance features of the machine, and Processor Test Hode (PTHM) signals to force
parity errors for maintenance purposes. MAC monitors error signals from all functional
areas in the processor, except CH and CHC. It stores the error signals in Processor Faule
Scarus [PFS) reglsters., MAC lndicates the presence of such errcre by means of a status
sumsary and supplies PPS data to the MCU for error logging purposes.

IF

1IF requests instructions from LM and reformats them for eventual processing in ICP and CST.
Insrruerion buffer ranks in IF minimize delays encountered in ocher sections of the CP that
result from waiting for instructions.



Branch Addresa Adder

The Branch Address Adder issues IF Address, the byce number address of an lnstruction word.
IF Address accompanies IF Request, the instruction request, to LM,

Data Interchange (DAI) enters the Branch Address Adder to become the first [F Address of the

instruction sequence, P {lowver) provides-addresses for subsequent instrucrtions in a Read
Next Instructfon (RNI) sequence. IF Address also may be a branch address,

Instruction Formatting and Buffering

IF parcels out the instructions contained in the requested LM Read Data word in Instruction
Assembly. The instruction worda contain from two to four instructions, which in €170 mode
are elther 15 or 30 bits long. 1In Cl20 mode the instructions are 16 or 32 bits long. ClAD
BOP instruction descriptors have 32 birs. The instruction opcode addresses the Ficsc Level
Instruction Decader, which iszsues supplementary {aformation needed for imstruction execution.
The instruction parcel and decoder output are placed in an expanded format hefore loading
into the Buffer Rank 2, 3, 10, 11, and 12 registers. From the Buffer Rank 12 Reglster the
instruction opcode goes to CST to address the first [28-bit micrand needed toc execute the
instruction. 1IF also sends immediate operands (operand fields contained in the instruc-
ticn}, control Information, and the program address (P lower) of the instruction to ICP.

Rank [esignators

Rank numbers in IF and ICF designate how many major and minor cycles elapse between an
inscruction’s departure from Instruction Assembly and fes arrival at a buffer register. A
single-digit rank designacter is the number of l&-ns minor cycles. The leftmost digit of a
two-digit rank deslgnator is the number of 64-ns major cycles and the rightmost digic is che
number of additional minor cycles,

The time interval specified by the rank designator is vallid only If an instruction’s
movement in the pipeline {s not suspended and no buffer reglacer ranks are bypassed. When
Buffer Rank 2, 3, 10, 11, and 12 Registers are empty, the instruction parcel and First Level
Instruction Decoder output are loaded directly into Buffer Rank 12 Reglster.

Movement in the pipeline may be suspended for several reasona. Once an i{nstruction enters
ICP Rank 22, its varlous components remain there until the micrand sequence is finished.
The effect is to block all pipeline movement behind the Rank 22 instruction.

An individual micrand may stall in Raok 22 if an operand the micrand oeeds is belng acted
upon by another micrand and shortstop paths cannot resolve the conflict.

A micrand may remain in Rank 32 as long as the functional area it needs to use Is busy.
Also, If a micrand makes a memory reference and Segment Map Miss activates in SM, a
hardware-controlled Segment Descriptor fetch sequence occurs. Microcode concrol im
quspended {n the CP and the micrand stalls i{n Rank 32 until the required Segment Descriptor

returns from M.

A micrand executing in Rank 4] typlcally does not move to Rank 50 with a valid resulet until
Response returns from the functional area the micrand is ueing.



Conditional Branmching

A condicional branch instructicn, which initiates & new instruction sequence, leaves IF and
proceeds through ICPF before the mesociated condition can be tested inm ALM. If ALN
decermines at Time 43 thact the condition has not been met, ALN sends ALMN Unbranch ta IF.
ALN Unbranch indicates the BENI sequence must be substituted for the inmstruction sequence
addressed by the branch imstruction. Rank 50 P, the preserved address of the branch
instruction, entere the Branch Address Adder, where it is added to & constant of four. The
new address points to the instruction following the branch imetruction in the RNI sequence.

C170 Mode Address Out of Range (AOR) Detector

The Cl70 Hode AOR Detector performs Cl70 range testing for instruction addresses.

HOTE

Becauvse the Branch Address Adder does oot
supply end-around carries, no dedicated AOR
test hardware 18 required to detect adder
overflow. 1If the adder produces a result
that exceeds the C170 address length (21
bitm}, the carry out is to three zero bits
to the left of the address. When set, aoy
of these bits cauvses the detector to sense
an AOE condition.

CST

The CST RAM contains microcode required to execute the C170 and ClB0 instruction sets. The
Disassembly Metwork, used to disasseable 64-bit dats worde, also is im C5T.

Microcode

The CST RAM contains the C170 end CLB80 ipstruction micrand sequencee, congisting of cme or
more micrands for each instruction. A micrand consiste of a 64-bit General Micrand and =
f4=bit Functicnal Unit Mierand. The Genersml Micrand and the £, j, and k designators from
ICP govern reading and writing of OPI Regiaster File locations. The General Micrand also
cootrols selection of Immediate Operande iom OPI. The Functional Unit Micrand controls
operntions im ALM, BDP, LM, AC, and SM. The functional unit field within the General
Micrand decermines which functional area(s) uses the Functional Upit Micrand.

An dpstruction”s Rank 12 Opcode addresses the starcing locstion of & micrand sequence in the
C5T BAM. The Micrand Sequence Control (MSC) Field in each General Micrand determines the
addrees of the next micrand. If am error or exception occurs while an instruction is
executing, 1CC typlecally generates a Microtrap Code at Time 52 to address an interrupt
microcode routime in the CST RAM.



Disassenmbly NHetwork

The CST Disassembly Network dlsassembles f4-bit Register File Read Data or Funetional Unit
Micrand Register data into B-bit bytes for tranafer to MAC. The CST Disassembly Hetwark
obtains Ceneral Micrand or Functional Unit Micrand data via the Functional Unit Micrand
Register. The dara proceeds to MAC on the MAC Data bus. PF5 Bus Data bytes also can enter
the MAC Data bus chrough thies network.

1CP

ICP provides five buffer ranks, corresponding to five stages in the execution of a micrand.

Rank 13 - Hicrand Access

Program Address (P) and the Instruction Mux Bits leave IF’s Buffer Rank 12 Regiscter for
ICP. At the same time, the Rank |2 Opcode goes to Microcode Address Control in CST to
select s micrand. P and the Instruction Mux Bits load into the Rank 13 Regiacer.

Rank 22 - Operand Selection

When Rank 13 3, k Operand Select, Immedfiate Dperand, P, and other control signals load into
the Rank 22 Register at Time 22, the General Micrand loads into the General Micrand Beglater
in CST. The Rank 12 Reglscer remains latched until the inscruction exits after the
execution of {ts micrand sequence.

From Time 23 to Time 31, the General Micrand’s RDSa, b, and ¢ fields control addressing of
the Register File or selecting of Immediate Operands. Concurrently, 1, 1, ++l, k, and k+l
designators from the Rank 22 Register encter Reglster File Address Select and Rank 22 P and
Immediate Operand encer OPI's Immediate Operand Select network. (4] and k+l designators
are used Iin floating-point arithmecic operations.) The selected operands are then sent to
SH, AC, or ALN.

Fank 32 = Punctional Area Selection

At Time 32, the RDS Write (RDS5w) field (RDSa or RDSd) enters a minipipe delay network within
OPT to control writing inte the Regiscer File at Time 52. RDSw and a portion of the General
Micrand from CST load into the Rank 32 Register along with j, k Operand Selectas, P, and
various control signals from the Rank 22 Register, The EDS Write field later returna to OPI
o control writing into the Live Registers. The functional unitc field of the Ceneral
HMicrand generates the appropriate Go signal after the preceding micrand’s Response returns
to ICF. Go selects a functional area to perform the task specified by the Functilonmal Unit
Hierand. Go usually s i{ssued if the selected functional unit is not busy.



Rank 41 = Functiopal Unit Micrand Execution

Once Go activates, the remaining Gensral Hicrand fields and lostruction informacion load
into the ICP Rank 41 Register. Typically, they remain in the Rank 41 Register uncil
Repponse teturns te ICP from the functional area selected by the micrand. Response permits
the pext General Micrand field (in Esnk 32) to issue a Go signal and transfer ftself to Hank
41, The length of time a micrand remains in the Rank 41 Reglater may exceed one major
cycle. The stay normally depends on how long the selecced functional area takes to complete
its operation and submit Response.

Rank 50 = Result Selection

The Rank 50 Register sends Rank 50 Control sigonals to ICC. They are used io conjunction
with errors and exceptiona generated during micrand execution to determioe i{f an interrupt
routine will be activated, The Rank 50 Untranslatable Fointer (UTF) Reglster saves
instruction addresses or operand addresses for examination if a Page Table search without
find exception occurs.

0PI

OFI contains the Reglster File and various Live Registers. Regiscers in the Register File
hold operands and exchange package dats required for imetruction execution. Live Reglsters
supply data for varlous operatione and collect data from the CP operating envircoment.

Eiﬁinter File

The 64-word Register File contains operating registers (A, B and X) for C170 snd C180
instructions. It also holde other exchange package {nformation and provides holding
registers for intermediate results.

The EDSa, b mnd ¢ filelds from the General Micrand and the RD5d field from the Functional
UDoit Micrand determine Register File read and write addresses. An BEDS field may contain the
address, or a code withion the field may select an instruction”s 4, J, §+1, k, or ktl
designater as the address. Separate 1 designators are available for C170 and C180 mode
operations. A Start and X Start register bits become the Register File address in the event
a C1B0 Load or Store Multiple (80, 81) instructionm, a call, a return, or Cl70 exchange jusp
operation is taking place.

The BDS fields also can select an Immediate Operand, P, or Live Register Read Data lnstead
of Register File Read Data for loading*into the Operand Reglsters.

DAl Register

The DAI Register can select tesult data from ALN, LM, or AC for input to the Reglster File
or the Live Reglsters. Result data is available at the same time ICP Rapk 30 1is loaded.
The DAI Register slso can select the Functional Unit Micrand for imput to the Register File.



Live Registers

The Live Registers in OPI conrain control information for warious C170 and ClBO CP
operations. Some of the Live Reglsters are written only under microcode control. Normally
they are loaded from the exchange package at the same time the exchange package enters the
Register File from M.

Some of the write conly Live Reglaters also may be loaded during execution of ClB0 Copy from
i per (X]) insatruccions (OF).

The CP uses the constant output of these Live Registers during on-line cperations. The Live
Regiscers give the CP quicker access to exchange package Information, which otherwise would
have to be obtalned from che Register Flle.

Other Live Registers in OPL are considered to be read only under microcode controal. The
process interval and system Llnterval timers are examples. The contents of read only
regiscers change as & consequence of changea In the CP hardware environment. These changes
typlcally impact system operation and require monitoring.

1es

When an error or exception cccurs vhile & micrand Is executing, ICC selects and synchronizes
the start of an interrupt routine.

Errors and excepricns accumulate in the Monitor and User Condition Registers and are
examined in the Condition to Mask Comparators. C170 mode error exit conditions load iInto
the Exic Hode Condirion Register for processing in Exchange Interrupt Control. The Monitor,
User, and Exit Mode Mask Register Bits enable ICC to interrupt selectively. Those errors
and exceptions in the Monitor and User Condition Reglsters which are stackable (deferred
intertrupts permicted) trigger incerrupts only vhen the corresponding mask bits are set.

Mask bits determine the type of mandatory interrupt that will occcur for unstackable errors
and exceptions. Exit Mode Mask Regilster Bits enable CI70 exchanges when set.

Microtrap Code

The Halt, Exchange, Trap Interrupt Control and Retry Control produces Microtrap Code. The
code, which determines the type of interrupt, is based on control signals supplied by ICC
and the error Iinputs. The code addresses the appropriate microcode routine inm the CST RAM.

Clear Fipe

Clear "lpe becomes active if ALN discovers that the required condition £s3 not met during
execution of a conditlional branch instruction. Instructlicns that have been requestad by the
branch instruction must be removed by the pipeline. Clear Pipe also activates to empty the
pipelime of instruccicns before executing &n fnterrupt routine.

ALN

ALN contains clrcultry for integer and floating-point arithmetle, operand shifting, logical
operations, normallzing of floating—polnt operands, and conditional branch comparisons.



The Normalize Encoder performs all normalize operations. The Multiply/Divide Hetwork
carries out mulctiplies and divides of {ntegers and floating-point coefficients. The Shifrar
Ranks | and 1 and the Shift Count Generator act together to perform shift operations. The
97-bit Large Adder performs addition, subtraction, and logical operations on integers and
floating-point coefficienta. The Exponent Arithmetic Network does expopnent cslculations.
Branch Condition Control evaluates operands to determine if 8 conditional branch Lnstruction
should proceed.

The B and C Operands from OPI are the principal data inputs to ALN. ALN Result returos to
OFPI for entry ioto the Regiscer Flle. Other data inputs are BDP Converc Binary and the AC
Shift Count, a selectabla input which typlcally controls the amount and direction of & shifc
operation. BDF Convert Binary is a byte input which a muleiply algorithm asslats in
converting from decimal to binary form.

ALN generally performs one”s complement arithmetic in C170 mode and two”s complement
arithmectie in CLlE0 mode.

Go iniciates ALN arithmetic cperations, which are controlled by the Functional Unit Micrand.

AC

AC contains the hardware to create CM byte addresses. AC also supplies data to and receives
results from BDF during CLlB0 BDPF operations.

Address Formaticon

The Address Formation network in AC forms the byte number portion of the address sent to LM
for Reglster File dats or BDF stream data. The A/B Operand input to the Address Formation
network can contain an operand or address selected by ap RDSa or b field im OPI. For BDP
instructions the C Operand is an A or B stream length fleld. Address Offset, oormally anm
Immediate Operand from the instruction, is a third address component. In the C170 mode, the
Address Formation network performs 18-bit and 21-bit one”s complement additien or
subtraction. (Operands are 18-bit quantities and RAC is 21 bits.) In the C1B0 mode, the
Address Formation necwork performs 32-bit two”s complement addition.

The byte pumber from the Address Formation network merges with an Active Segment Identifler

(ASID) from SH or from the A/C, B Stream ASID Register. Together they comprise AC Address,
which 18 a system virtual address (5VA).

BDOP Instructions

BDP uses CM data provided by LM vis AC. AC"ws data ioputs and outputs for BDF cperations are
LM fead and Write Data. LM Eead Data is a 64-bit word disassembled by the A Stream
Disassembly network or the B Stream Disassembly network into A Stresam Data or B Stream Data
bytes. C Stream Dats bytes produced in BDP are assembled into a 64-bit word in the C Stream
Assembly network and sent to LM as LM Write Data. OFI can also send C Operand dats to LM as
LY Write Data.

Since the A and C streams are never busy at the same time, they share common hardware within
AC = the A/C Stream ASID Register, the A/C Stream Address and Length counters, and the A/C

Stream Disassembly/Assembly Network.
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Leoad/Store Instructlions

Lead Byte and Load Bit ipscructions, which tranefer data from any location within a memory
word to the least significant byte or bit of an operand in the Register File, are processed
in AC. The A/C Stream Disassembly/Asasembly network shifts the IM Read Data byte or bit and
sends it co OPI aa Load Data. For Store Byte and Store Bit imstructions, the A/C Stresm
Disssenbly/Assenbly network shifts Register File data from the least significant position to
the desired location in a memory word.

ROTE

Because CH does oot directly support bit
addressing, store bit operations are
performed by means of read and set lock and
read and clear leock functions for one and
taro states, respectively. These functions
impose additional requirements on the AC
data path to LM.

AC also processes C1B0 Load and Store Word, Address, and Muletiple Word fmstructions te
transfer 64 bits between memory and the Register File.

AC Cnutrui

A Functicnal Unic Micrand field accompanied by Go provides primary control of AC
operations. Soft control memories, loaded from the HAC Data bus during system
initialization, contain control signals that are similar to micrand bits but which are
leoued each minor clock cycle.

The ALN Shift Count Register holds & shift count for use In ALN during ALN shift
operations. ALN shift counts are formed by the same adder within the AC Address Feormation
Hetvork otherwise used to perform memory address arithmecic.

The CL70 Mode Range Tester is similar to the C170 Mode AOR Detector im IF except that it
detects opperand AQR conditioos rather than instruction AOR cooditionos.

HOTE

The C170 Hode Range Tester evaluates
addresses produced in the Address Formation
Hetwork adder, which has an end-around carrcy
necwork. If overflow occurs, the adder
result may erronecusly appear to be Ilo tange
due to the end-around carry. The Cl70 Hode
Range Tester must sense overflow separately
when evalusating a CM address.



BDP

BOP executes Cl80 mode business data processing instructions in conjunccion with AC. AC
links BDF to the rest of the CP. AC supplies A and B Stream Data to BOP from 1M and
recelves C Stream Data results for return co LM.

Daca Flow

BOF works with bytes only and processes na more than 256 byte pairs in a éingle operation,
The operand fields enter BDP through A and B Stream Stages | through 4 and reach the ALU at
the maxilmum rate of one byte palr per minor cycle. From the ALU, results pass through
Common Stages 5 and 6 and enter the Buffer RAM. Once all result data has entered the Buffer
RAM, C Stream Data returns to AC through C Stream Stages | through 5. When required, the
Binary/Decimal Converter changes bytes leaving C Stream Stage 5 from binary to decimal form
and sends the data back to the Buffer RAM by way of the A Stream and the ALU,

Begigter Files A and B, both with 236-byte capacity, are available to process Compare
Collace and other instructions for which tabular informarion is required. When placed in a
Fegister File, that information is used to control processing of data. An Edit instruetian
requires that a source and a mask field be entered into the Register Files. The fields
proceed to the Edit ecircuitry and produce 8 result which 1s stored in the Buffer RAM.

Durlng system initialization, HAC loads RAMs i{n BDP Control with instruction/data validation
data, EBCDIC convert data, and binary/decimal convert data via the MAC Data bus.

Stream Pausing

Fause A and B Stresm signals synchronize the input of A and B Stream Data bytes to the BDP
ALU, Pause C stream delays the output of the BDP result until AC forms an address for
gtoring the data in memory. A Functional Unit Micrand controls a BDP operation after Go
arrives.

SH AND LM

&M and LM constitute the virtusl memory address circultry. SH converts the process wvirtual
address (FVA) to en SVA by changing the user's segment number into am ASID., LM converts che
SVA to a real memory address (BMA). All memory protectlon is based on eegmentation, with
valldaction performed by SM.

Segment Map RAM

The Segment Map RAM contains up to 32 most-recently-used Segment Descriptor entries from the
process sBegment table in CH. When the ASID contalned in an instructlion sequencé’s Segment
Descriptor is latched into the P Descriptor Save Reglster, it joins IF Addresa {(a byte
address) in becoming the IF SVA. Subsequent instruction requests within the segment
continue to use the output of the P Deseriptor Save Register as che IF ASID.

The contents of the F Descriptor Save Reglster also serve as the ASID portion of the AC
Address (operand 5VA) during C180 Load Byres, Displaced Relative (86) instructions and
during all C170 @ operand references. Tha ASID for other operand 5VAs enters AC directly
from the Segment Map RAM, Operand and inscruction 5VAs become RMAs in LM.



If the required Segment Descriptor entry 1s not avallable in che Segment Map RAM, a Segment
Descriptor Fecch sequence chtains it from the process segmenc table in CM. Segment
Descriptor Fetches oceur under hardware control rather than microcode control. Microcods
control ls suspended during Segment Descriptor fetch memory references.

Access Yalldaclon Testing

5M performs all of the accesa valldaciona For addressing memory. Security rlng tests are
performad, as are key/lock tests and read, write and execute privilege validity tests. The
tests are comparisons between Access Control Flelds in the Segment Descriptor and the Ring
and Keyn contained in a FVA, supplied by the accessor. S5SM Accesa Violation {s an exception
Indicacing that an illegal memory reference has been attempted. 5M Acceas Vielation
{pniciates an Lnterrupt routline by producing a Hicrotrap Code fn ICC. A Functional Unic
Micrand field controls various S5M operationa,

Cache Memory

LM contalns up to 4K words of high-speed Cache Memory to provide storage for the most
recently used OM data. A four—vord block of M Read Data words enters Cache Hemory, & word
at a time in an order that Is not necessarily predetermined. The word of i{nterest ip
four—word block goea to other destinations within the CP as LM Read Data. When the CP
addresses the data a second time, the data i{s recalled from Cache Memory as LM Read Data.
An intermedlate storage device, Cache Memory enhances CP performance in reading CHM data.

When the CP sends LM Write Data tao CM, the CP writes the Cache Memory location containing
the sames (M data the write is modifying in CM.

Page Hap RAM

LY contalns 118 entries from the CM system page table (SPT) in the Page Map RAM. An SPT
entry is required to convert an S5VA into an RMA to access ™ when the requested data is not
available In Cache Memory. The presence of the most recently used 5PT entries in the Page
Hap RAM accelerates addressing of CH. The Map Address from the SVA obtains the Page Frame
Address (FFA)., The PFA combines with the Page Offset (PO) from the 5VA to generate the RHA,

If the desired 5PT entry for ma memory access is not in the Page Map RAM, Page Table Search
Control creates Page Table Address (FTA) Hash. PTA Hagh is an RMA into the 5PT created from
the 5VA's ASID and page number, The required SPT entry returns from 4 as 4 Read Data. It
enters the Page Map RAM at the same time it {s gated back to CMC as the PFA portion of a new
FMA. The M Read Data words addressed by this second RMA enter Cache Memory at the same
time the word of interest goes to a functicnal ares as LM Read Data.

CHC Tag

During ©M read operations the CP typlcally uses CMC Tag to determine where to send data
entering the CP from CM. The RMA Network and Control generates the tag to accompany an BMA
to CMC. The tag enters a delay circuilt in CMC which synchronizes it with the daca cthe RMA
obtains from CH. CMC Teg returns from CMC to LM Control to guide LM Read Data inco the CF
and, when applicable, Cache Memory. During an sxchange jump, LM Control sends CHC Tag to
OPL to eater LM Read Data into the Reglster File and, in some cases, the Live Registers.



A/C Scream LM Requests, IF Request, or Instructlon Issue Request Enable iniciate LM
operactions. Functlonal Unit Micrand fields econtrol the operations and Stream A/C, B
Fespanse, IF Response, ar Instructlon Issue Response algnals {indicate cheir complecion.

CMC AND M

L4 (A}, LM (8), 10U and an auxiliary port all have access to CH through CHC. CMC contalns
Conflict and Bank Busy Control, which resolves hank conflicrs and simultaneous CM raquest
conflicts. Memory Ls contained in & single stand-alone cabinet, availabla to CP-0 and an
oprtional CP-1.

Refresh

Thee Conflict and Bank Busy Control generates a refresh request every 15 clock perfiods and
sends it to Bank Control vim the Go Bank signal. To refresh memory, a read cycle is
performed an each row address of each memory array. When refresh is not acetlve, Conflict
and Bank Busy Control prioritizes and initlates other requests such as write, read, and
parcial write,

Write

During a M write operation, Address, Control, and Write Data enter CHC through an Input
Port. The Input Port routes che Bank Code, part of the Address, to the Conflict and Bank
Busy Control. There the Bank Code produces a Go Bank signal, which passes through Bank
Control and selects one of eight Memory Banks in CM. The remaining Address and Control
slgnals also proceed to CM”s Bank Control. Write Data encers the Write Error Correccion
Cote (ECC) Generator, where an ECC is formed to accompany the data to Bank Control. Go Bank
starts the write sequence in the Memory Bank, ultimately resulting in daca being scored in
chat bank.

Resd

During a CM read operation, Bank Code, Address, and Control glgnals become active as they do
for a write, emcept that a write request is absent. Read Data departs & HMemory Bank along
the bldirectional read/write path, passes through Bank Control, and enters the Single Error
Correction, Double Error Detection (SECDED) network in CHC. SECDED corrects any single bit
errors and flags double bilt errors. An Output Port chen sends the Read Data to che device
that initiated che read request.

Parcial Write

CHC 1s capable of modifying an individual byte or byres within a memory word. The operation
requires two passes. The modifying write data enters CHC through an Input Port, goes
through the Write ECC CGenerator and loads into a holding register in CH”s Bank Contraol.
Write Data from that holding register and Read Data from a Hemory Bank (by way of Bank
Control and SECDED) enter the Fartial Write (PW) Network and ECC Generator in CHC. The
combination of the two words creates a PW Data word, which returns to memory after an ECC is
generated, Mark birs control the Partial Write Hetwork. Memory word bytes which have
corresponding mark bits set are modified. The remaining bytes return to CH unchanged.

Maintenance Regiaters

The Maintenance Registers monitor CMC and CM errors. The Malntenance Reglsters also provide
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the means for cesting and reconfiguring CH for malntenance purposes. HAC can transfer CHMC
Data error slgnalas from a Maintenance Register to the MCU, ™AC also loads various 5
Maintenance Reglsters with HMAC Data.

[NSTRUCTION EXECUTION

An exchange sequence starts normal executlon of preogram Inscructions. All i{nstructions have
the following common ateps.

15

B.

IF Instruction Asssmbly parcels out inscruction.

Opcode addresses First Level Instruction Decoder.

Decoder output and inscruction parcel load into IF buffer regiscers.

Rank |2 Opcode addresses first word of instruction™s micrand sequence in C5T.

Fank 12 P and Instruction Mux Bits load incte ICF Rank 11 Register.

General Micrand loads into General Hicrand Register im C5T.

Contents of Instruction pilpeline load Iinto Rank 22 Reglater.

The 4, §, and % fields from ICP, RDSa, b, and ¢ flelds from General Micrand, and
RDS5d field from Functlonal Unit Micrand control reading and writing in Regiscer
File. Pipeline data remains latched in Rank 22 Reglster, feeding Rank 32 Reglster,

uncll instruccion axics.

General Micrand and pipeline data load into Rank 32 Register. Go activaces
functional area specified by General Micrand Functional Unit field.

From this point, I{natruction execution can proceed along & number of paths and depends on
the unique requirements of each instruction specified by its micrand sequence. The C180
instruction descriptions that follow demonstrate various uses of syscem hardware,

INTEGER SUM, (Xk) REPLACED BY (Xk) PLUS (X])

The arithmetic operatlion performed by this {nstruction takes place {n ALN with operands
provided from the ¥k and X registers in the Regiscer File. The sum returns to che Xk
Register.

2,

General Yicrand RDSh and ¢ flelds gate Rank 22 { and k Operand Select through OP["s
Reglster File Address Select to Register Flla,

Functional Unit Micrand departs CST at Time 3l. It determines that add operatiocn
will be performed in ALN"s Large Adder.

ICP generates Go at Time 32.



Operands addressed by § and k designators in Reglster File proceed to ALN at Time 40

as B and C Operands. C Operand goes to Large Adder. B Operand”s path to Large Adder
im through Hultiply/Divide Hetwork (no op).
Response goes ta ICP.

Large Adder Result enters ALN Qutput Mux. At Time 50 ALN Result i{s available to OFI.

Register File Address (k designator) arrives at Register File from delay circule inm
Regiscer File Addresa Select.

ALN Result passes through DAI Register and enters Register File Xk register at Time
52.

If at aoy time before new data is written into the Xk reglster an error or exception occurs,
ICC evaluates the error or exception to determine if an interrupt routine i{s required. The
interrupt clears the pipeline, blockse the write into the Register File, and proceeds with a
different micrand saquence.

LOAD Xk FROM (AJ) DISPLACED BY Q

The data word stored in CM location (AJ) plus eight times § loads into the Reglater File Xk
reglster.

This fimstruction uses the Address Formation network in AC and the PVA-to-HMA conversion
circultry in SM and LM to address a OM lccation.

The fnstruction sequence is as follows:

1.

General Micrand“s RDSa field selects Rank 22 { Operand Select in OPI to become A
reglster read address.

RD5d field selects Rank 22 k Operand Select as X reglster write address.

Designator k& enters delay circult io Regleter File Address Select to addresa
Register File when requested CH data arrives from LM.

Rank 22 Immediate Operand provides quantity { to Immediate Operand Select in OPI,
where it is multiplied by eight (left-shifted three places).

Eight times { goes to Address Formation network in AC as Address Offset.

Byte mmber portion of PVA from Aj register enters Address Formation network as A/B
Operand.

PVA segnent and ring mumbers from Aj register enter PVA Regloter in SM as Register
File Data.

AC Address Formation network adde Address Offset and A/B Operand to form Address
Adder Byte Number, which becomes AC Address (lower). Tests determine if Address
Specification Error has occurred.

Segment number addresses Segment Map RAM. RAM supplies ASID portion of Segment
Descriptor to AC.



FVA ring number goes to Xey/Lock, Riog Validity Tests in 5M. There Eeys from P
Aegister and ring oumber are compared te Access Control Fields of Segment
Descriptor. Teste decermine I{f the segment is iovalid or SH Access Vioclacion hasm
cccurred.

Functional unit field of General Micrand in ICP {msues Instruction Issue Request
Enable to LM.

ASID snd Address Adder Byte Number enter LM ag AC Address, the operand SVA.

Instruction transfers to ICP Rank 41. Further moveamenr in pipeline or along write
address delay path in OPI fs blocked until Response arrives in ICP from LM.

When Instruction Issue Request Enable arrives in LH, it iniciates Cache Memory
Addregeing. 1If Cache Memory contaios word, LM sends LM Read Data to DAI Reglater in

OFL and generates Response.

LM sisultapecusly forms RMA to obtain word from CM, provided SPT entry oeeded to
produce RMA ia in LH"e Page Map RAM.

If word Is not present in Cache Memory, LM Address and additional Control ignals
enter CMC through Input Port and perform CM read operationm.

€4 Read Data returns to LM, where {t enters Cache Hemory and proceeds to OFL as LM
Read Daca. [M blocks generaclon of Response until read dats returns from ©M.
fesponse im further delayed if SPT entry oeeded to produce RMA is not in LM"s Page
Map RAM. .

Once Responese reaches ICP, dostruction advences in pipeline and Register File write
addreas in OPI places incoming LM Read Data in Xk register.

DECIMAL SUM, D(Ak) REPLACED BY D(Ak) PLUS D(A{)

This BDF iostruction adds decimal data fisld D(Ak) to decimal fleld D(AJ) and returnm the
result Lo CM as decimal data field D{Ak).

Ten micrands are required to execute the instruction, which processes data field D(AJ) as A

Stream [lata, data field D(Ak) as B Stream Data and the result fileld D({Ak) as C Stream Data.

Two 32-bit BDP descriptors accompany the instruction through IF and ICP to specify the field
lengths, data types, and address offsets for the A and B streams.

The instruction sequence is as followas:

1.

First micrand issues Go to BDP.

Functional Unit Micrand enters BDP and remains latched there through course of
instruction to control arithmetic operatiocns.

First two micrands use } and k designators from ICP to address A registers.

Contents of Aj and Ak registers load into scratch registers in Reglister Fila.

The pext four micrands utilize the contents of the two BDP descriptors to form the addresses
needed to read A and B stream data from CH. Two micrands produce the A stream S5VA and two
mlcrands produce the B stream SVA.



Sa

B.

First descriptor loads into Rank 22 Register i{n ICP. Because | and k designators
are now oo longer avallable in Instruction plpeline for Reglster File addressing,
subsequent micrande obtain A4 and Ak from scratech reglaters.

Contents for AJ register are read from Register File. Thirty-two least elgnificant
bits enter Address Formaticn metwork adder inm AC as A/E Operand.

Rank 22 Tomediate Operand (offser fleld from first descriptor) reaches Address
Formation network as Address Offeset.

Third addend is C Operand (A Atresm byte length field from deascriptor).

A srream byte length field also enters A/C Stream Length Counter to decrement when A
streas data beginse arriving from LM.

Sixteen most sigonificant bire from A] register (ring and segment number) enter FVA
Register in 5M as Register File Data.

Invalid segment and access violatlon teste are performed and ASID is read from
Segment Map RAM.

Address Offsec, A/B Operand, C Operand and -1 input are added in Address Formation
network to form rightmost streem address. Sum enters A/C Streez Address Counter.
(Cutput of counter is byte number portion of A stream SVA. Counter addresses
successive A gtream words inm LM.)

ASID proceeds to A/C Stream ASID Register in AC, where together with A/C Stream
Address Count, ASID forms AC Address.

AC generates A/C Stream LM Fequest to scart A stream data transefer from LM.

Second descriptor loade into Rank 22 Register in ICP and B stream operacions begin.
B stream address formacion circultry includes sdder, B Stream Length Counter, B
Stream Address Counter, and B Stream ASID Register. Together they generate and
update addresses needed to complete B stream data transfer to AC.

Once addresses are formed and requests submitted, LM returns 6é-bit LM Read Data and
Stream A/C or B Response to AC. Data enters A/C or B Stream Disassembly petwork,
depending on which response gignal is asctive. A/C or B Stream LM Requests return to
LM as required, accompaniasd by new AC Addresses from counters. Appropriate leogth
counter decrements with each word transfer.

Disassembled A Stream Daca and B Stream Data bytes enter BDOF"s A and B Stream Stages
1 through 3. Two streams are syochronized in Stege 3 by Pause A and B Stresm
signale, which return to AC to regulate data flow.

ALU adde A &nd B Stream Data one digit at a time and places result in Buffer RAM for
future output ag C Stream Data.

A/C and B Stream LM Requests termipate once length counters inm AC reach zero.

AC blocks returning C Stream Data with Pause C Stream while last group of micrands
validates C stream FVA and generates 5VA. AC Addrees for C Stream is recalculated B
Stream SVA. AC Address is produced from saved contents of Ak Regiaster and second
descriptor“s length and ocffset fields.



14,

B=17

Once C stream S5VA enters A/C Stream ASID Reglater and A/C Stream Address Counter, AC
drops Fause C Stream.

AC begins to assemble B4-bit LM Write Data words In C Stream Assembly network.

When B4-blt word is assembled, AC issues A/C Stream LM Request to initlate write
sequence to LH.

LY Write Data enters CH and assoclated Cache Memory locations.

A/C Stream Address Counter forms next memory address. A/C Stream Lengcth Counter
decrements. AC continues Co submit A/C Stream LM Requests and AC Addresses for each
aseembled word until A/C Stream Length Counter equals zero., LM acknowledges receipt
of dacta with Stream A/C Response.
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1CP, CST, OPI, and ICC initiate and conclude execution of instructions IF obtaine from

mEmory.

The role of ICC is reserved for discussion in section 6.

The CP's instruction buffering hardware, which pipelines instructions through IF and ICP,
dccommodates a maximue of 14 instructions/micrands. Included are as wmany as four
unaseembled instructicns in IF. Ranks 2, 3, 10, 11, 12, and 13 in IF and ICP contain
assembled instructions. The remaining ranks 4in ICP contain individual micrands aescciated
with the instruction in the process of executing. An instruction’s micrands advance through
four execution stages In che ICP. One micrand enters a given stage after another departs,

If an dnstruction fes already in the pipeline when 1ts memory copy is changed, a
self-modifying code error exists. Hardware provides the means to prevent execution of these
unmod {fied Instructions, but CP performance 1s reduced substantially when the feature is

used

4 sizplified plerure of the coordinated operation of ICP, CST, OPI, and & typical executing
func tional unit is shown In figure 3-15.

The following sequence is based on signals and hardware shown in figure 3=15. A maore
detailed view of the hardware associated with instruction execution is available in the
level 3 diagrams referred to in figure 3-15.

1.

3.

Formatted instruction enters Instruction Buffer Rank 12 Register from Imetruction
Buffer Remk 2 or 11 if Renk 12 valid is inactive.

Fank 12 Valid sctivates to latch instruction in Rank 12.

At conclusion of micrand sequence of instruction currently in Rank 22, Micrand
Sequence Control generates exit. Llast micrand enters General Micrand Register and
FU Hicrand Buffer Register.

Contents of Rank 12.5 Register enter Micrand Address Mux Register. Register
contains first CS5T RAM address associated with instruction in Renk 13.

Exit gates Rank |2 Opcode into Rank 12.5 Address Reglster end partially enables
ingtruction in Renk 13 to Renk 22,

Second-to-last General Micrand of Rank 22 imstruction activates FU Go while in Rank
32 and initiamtes micrand-controlled execution in Functional Unit. FU Go activates,
provided response signal associated with previous micrand clesrs Wait For Responee
FF and Functional Unit the micraod needs to use 18 not busy. FU Go enters selected
functional unit to latch Functional Unit Micrand into holding register.

FUI Go gates General Micrand from Rank 32 to Rank 41, activates FU Advance, and sets
Wait For Response FF,

FU Advance generates Advance Pipeline md Mext Micrand, provided micrand entering
Renk 41 does not have operand conflict. (Hovement of micrands in pipeline may be
delayed wntil required operands are available to Functional Unit receivimg FU Go.)

FU Advance gates last FU Micranod of Rank 22 mltructian to FU Micrand Register from
FU Micrand Buffer Regilster.

Advence Fipe and CS5T Rank 22 Valid (a derivative of Mext Micrand) gate final General
Hicrand of Rank 22 instruction to Rank 32. Renk 22 inetruction fields enter Rank 32
for last time (these fields accompany all micrands of instruction through pipeline).



10.

11.

12.

13.

l4.

15,

16.

17.

18.

19.

20.

21,

Advance Plpe and Exit gare next instructionm from Rank 13 to Rank 22.

Flrst micrand asmociaced with new instructiom entering Raok 22 enters Gensral
Hicrand Reglescer and FU Micrand Buffer Hegister.

Micrand Sequence Control fileld from same micrand enters Micrand Address Mux Reglster
to select mext micrand from CST RAM.

Operand read addresses (RDSa, b, c) for first micrand of new lostructiom begin
Register File access. Read addresses also are compared to contente of Minipipe
delay network to detect possible confliccs.

Register File write address (RSDw) for first micrand of new inatruction enters
Hinipipe. Delay circule synchronlzes entry of write address into Reglater File with
arrival of result.

Rank 12 Valid and inaccive Rank 13 Valld gate i{nstruction from Rank 12 to Rank 13.
Instruction from Instructlon Buffer Rank 2 or 11 enters Instructfon Buffer Rank 12.
Final General Micrand of first inetruction activates FU Gao.

Operation associated with FU Go begina in Pumctiomal Unit, employing cperands from
Register File RAMa under Functional Unit Hicrand Control.

Steps 6 and 7 repeat. (Variationm - Elrst FU Micrand of new Rank 22 instruction
enters FUl Micrand Register in step 7.)

Advance Pipe and CST Rank 22 Valid gate first General Micrand of new instructlon to
Rank 32 along with pew P and Instruction Contrel Signals.

Second micrand asscclated with pew ipstruction in Rank 22 epncers General Micrand
Register and Functional Unit Micrand Buffer Register.

Second Micrand Sequence Control field associated with npew instruction ia Rank 22
enters Micrand Address Register to select third micrand from CST RAM.

Step 9 repeats (with fields from second General Micrand).

Result of operation associsted with last micrand of first instruction proceeds to
location in Register File addressed by RDSw.

First micrand of new Rank 22 {nstruction activates FU Co, provided Response
amsocisted with previous micrand has cleared Walt For Response FF and Functional
Unit the micrand intends to use 18 not busy.

Operation associated with FU Go begins in Functional Unit, employing operands from
Register File RAMs under Functional Unit Micrand Control.

Steps 6 and 7 tepeat. In step 6 new F and Instruction Control Signals enter Rank 44
with Ceneral Micrand. In step 7 second FU Micrand enters FU Hicrand Reglater.

Advance Pipe and CST Rank 22 Valid gate second General Micrand of Rank 22
instruction to Rank 32.

Third micrand asscciated with Rank 22 instruction enters General Micrand Register
and Functicnal Unit Micrand Buffer Register.



22.

23.

Third Micrand Sequence Control field associated with Rank 22 instruction enters
Micrand Address Register to select fourth Micrand from CST RAM.

Step 9 repeats (with fields from third General Hicrand).

Hegult of first emicrand operation associsted with Rank 27 instructlon proceeds ro
Fegister File. Register File is addresged by RD5w (which entered Hinipipe 1in
step 9).

Steps 1 through 23 repeat until the instructicn Bequence is exhausted or an
Interrupt occurs. Traps, calls, and exchanges are typlcal means of ending one
inetruction sequence and starting mnother.
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CHANNEL CONFIGURATION TYPES (NID-CI0) FOR [OU MUDEL [4A

NIO 170 CH JL pack 2 channels/pach

clg: IS GH JXSAIE/TY packs 1° shannel/pack-group
1l O | LX/LZ/ATY packs 1' channel/pack-group
170 DMA CH KX/KZ/IY packs I' channel fpaclk-group

! DISKS ! CAPACITE ! TRAMS RATE ! (CH TYPE ! !
e e e e e e et e S o e e S (e e e e e e R, Ly, 1
! 885 ! 800 MB ! 1 MB/s LA 1 1 K !
P e N i pp—— e e P e e e rm e g i a o e e e e i
! 8505 ; 700 MB ! 3 MB/s P NLD 130 24 PPYM e anliping—pong !
e e e S R A === =m = e e !
1 895 ! 700 MB ! 2 MB/s ' ' CI0 170 ¢ CH 170 DMA 1xEP !
e e o e L e SR e e e eSS !
! 887 ! 700 MB ! 12 HMB/s {Cto 15l 'MOS 10MbYs sectilBkb!
! ! ! ! 'NE BMh/s sect: 4alb!
! ! ' t 4 4 hesds in 2/ !
| e e e P e et ey T e i ! _________ 1. ____________________ i
P XMD3 ! 1.2 GB ! 3 MB/s FLginer TR1 MUES ONEY: sect: 4kb!

I[Pl ¢ INTELLIGENT PERIPHERAL 'INTERFACE

I1£1 : INTELLIGENT STANDARD INTERFACE
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HARDWARE DESCRIPTION

19003-2 Operator Console

This console consists of a 12 MHZ Zenith ZB0 2503-EK
AT class PC with 1 MB of memory, a 91 MB WREN hard
disk, one 360K/1.2M floppy disk drive, an 8 serial
port adaptor board, three SCSI adaptor boards and

a Zenith color monitor. This console will function
ags the CIP Device. That is, it will contmein the CIP
package on its own hard disk. The customer’s disk
and tape will not be required to initialize the system.
A customer tape will be required to initially load
the CIP Device, however. This console will be used
only on the NOS/VE standalone 962 and 992 systems.

19003-3 Operator Console

This conBole consiets of a 12 MHZ Zenith ZB0 2503-EK
AT class PC with 1 MB of memory, a 40 MB hard disk,
one 360K/1.2M floppy disk drive, an B serial port
adaptor board and a Zenith color monitor. This
console supports 132 character displays and will
take the place of both the 721 and CC545 consoles
presently being used for NOS and NOS/VE systems.
This console will be used on Dual I4 860 and 990
systems, 960 systems and 994 systems. This console
is a replacement for the 189003-1 console which was
initially shipped on Dusl 14 systems.
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MULTIFORT NETWORK ADARPTER CABLE CONMECTIONS

Mot used

I0U0 TPM Term

I10U1 TPM Term

I0UQ TPM Term

1

o

o

[—————m
| =] I
R e S S
T a]
I & I
e e b et |
= )
| 7 |
e _
| = |
i a8 |

===
| 1 I
[ -
o

| 2 I
e _
R ML
I 3 I
ey -
PR
I 4 |
e e - |

Not used

Femote Link Modem

Not used

Mot used
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ZENITH PC TESTING

Power-on Tests i

A Power-On/Boot test is automatically run on the PC whenever
power is turned on or the PC is rebooted (Ctrl/Alt/Del).
This consistse of A memory test and basic CPU/IO tests,

ROM Based Tests

The next level of testing ie called the ROM based tests.
These tests are more extensive and are located in ROM memory.
The tests can be individually selected to test the disk,
memory, expanded memory or keyboard.

To run the ROM based dimgnostice on the Zenith PC, press the
Ctrl, Alt and Ins keys at the same time,

The PC will re-boot itself and a display similar to the
following display will appear:

MFM-200 Monitor, Version 1.6A
Memory Size: 640K

Enter "7?" for help

-2

At this time type the word TEST.

MFM-200 Monitor, Version 1.6A Memory Size: 640K

Enter "?" for help
->TEST

At this time the following display will appear:
CHOOSE ONE OF THE FOLLOWING:

. DISK READ TES3T
KEYBOARD TEST

EASE MEMORY TEST
EXPANSION MEMORY TEST
POWER-UP TEST

EXIT

= I - U R

ENTER YOUR CHOICE:

At this time type in the number of the selection you want.
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Disk Based Tests

The third level of testing is done using a met of diagnostics
that are contained on a diskette. These are Zenith
proprietary disgnostice that provide a very high level of
detection and isplation of failures within the Zenith PC
boarda. These diagnostics do not test the Hosteas Board or
the SCS]I boards that are added to the PC.

To run the diskette based diagnostics, insert the diskette in
the floppy drive and press the Ctrl, Alt and Ins keys at the
game time.

The PC will re-boot itself and a display similar to the
following will appear:

MFM=-200 Monitor, Version 1.6A Memory Size: 640K
Enter "?" for help
-3

At this time type the characters bf,.

MFM-200 Monitor, Version 1.6A Memory Size: 640K
Enter "?" for help
=>bf

At this time the PC will load the diskette based dimgnostics
from the diskette and a selection menu will appear.

Hostess Board Testing

A special test for the Hostess Multi-port Adaptor board is
contained on a diskette by itself. This test is provided by
the manufacturer of the Hostess Board (Control Systems).

A bootable diskette should have been created during the
console installation procedure. Instructions are in the
Console Manual (Pub. No. 60463610).

Instructions for running the Hostest diagnostics are also in
the Console Manual. A jumper plug is required to test each

port of the Hostess Board. Thie jumper plug is provided as

part of the console.
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SYSTEM LEVEL INFORMATION

Equipment Configuration

The CSD will be deadstart loaded into a Cyber 180 14C's PP via the
File Server (or PC Console). The I4C's SCSI interface includes an
[4C/SCSI Adapter that contains Western Digital's SBIC chip
(WD33C92); which acts as a differential Initiator SCSI device.
Connected to the Adapter is a differential SCSI bus that can attach
multiple I4Cs to one File Server; which is a PC Console with the
Dedicated Load Device (DLD) being a Wren 1II disk drive. The PC
Console uses its built-in operating system, MS-DOS, to perform the
various file and directory operations on the DLD. Figure 10 will
show the complete hardware picture.

14C FILE SERVER

Fe (1o ancther |4C)
PP scsl i
Ch32 |goard
PC Memaory
single-ended SCS| initiator
single-ended
Linag P SBIC SCSI bus
chiff _single-ended SC51 lorgel
difterentlal SCS| bus
Wren 111 (other
 S— —— -T disk drive | peripherals)
SBIC - SCSI Bus Interface
Controller chip Rancho Technolopy
(WD3IIC92/3) differential converter
and SCSI controller bosrd
Figure 10 - Equipment Environment for the CSD
RAM

The CSD will be available via the CIP tape and on the DLD disk.
The CSD will be maintained via PSR control.



1212

Security and Controls

The CSD can only pervent itself from hanging the PP up. It can't
be concerned about being ordered to delete a file one moment,
and then being ordered to read that same file the next moment.
The responsibility of this kind of problem belongs to the CSD's
calling program.

The CSD does provide the calling program with the ability to
master clear all of the logic on the I4C/SCSI Adapter board, which
includes a RESET command to its SBIC chip. This Master Clear
does not affect the differential SCSI bus or the PC Console
hardware or software in any way. After reporting any detected
errors, the PC Console software will reset its own SCSI hardware
and "prime" its SBIC chip by issuing the Wait-for Select-and-
Receive command to it. This will ensure that the PC Console will
be waiting indefinately for the CSD to select it for another
operation.

Human Factors

( Not applicable; since the CSD interfaces with Maintenance
Software on its upper end, and with the File Server (PC Console,
DLD) software on its lower end. The main goal of the CSD is to
accurately pass the calling program's designated task information
to the File Server, and to accurately receive the results of the task

from the File Server and pass it all to the calling program. So the
File Server does all the actual work for each task. )

I Uabili

The CSD is designed to be loaded into any part of an I4C's PP. The
File Server will load the CSD into a PP at deadstart time via the
I4C's Two-Port Multiplexer (TPM). The CSD will use less than
2048 (decimal) 16-bit PP words.
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Restrictions and  Limitations

The Maintenance Software programs are limited to using the FMT
features that are described in section 4.0. The maximum data
transfer length for each calling of the write or read-type tasks is
dependent on the size of the calling program's PP data buffer, and
is given as an input parameter for each pass/calling of an FMT.
The number of files that a directory on the DLD can have is
limited only by the amount of available space on the disk drive.
The number of file names that are given to the CSD and calling
program as data (with the LIST DIRECTORY task) are also limited
only by the quantity specified by the calling program. The Own
ID address of the target (PC Console) end of the differential SCSI
bus must always be fixed (presently to a 1).

SPECIAL CONSIDERATIONS

SCSI Command Usage

This section will describe the SBIC commands that are used by the
CSD to perform the FMTs that are described in section 4.0. The
CSD employs a simple plan to communicate instructions and data
with the PC Console across the differential SCSI bus. The FSMOB
and any data associated with it gets sent to the PC Console in
order to start or continue the task that the calling program
requested. The FSMIB and any related data gets sent back to the
CSD and calling program's data buffer in response to the given
task. The FSMOB is sent to the PC Console via the SEND (0A)
standard SCSI command. The FSMIB is inputted from the PC
Console with the RECEIVE (08) standard SCSI command. Both of
these commands are put in the first byte of the Command
Description Block (CDB) registers of the SBIC chip. Bytes 4 and 5
of the CDB will contain the total number of data bytes that the
current task is requesting to be transferred. This value is
specified by the calling program as a PP word count. The second
byte of the CDB will contain the value of the Sync Transfer Count
that must be used by both the initiator and target for data
transfer timing synchronization.

b
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SCSI _Command Usage (con't)

Figure will show the low-level WD33C92/3 SBIC commands
that are used to perform the simple SCSI protocol that was
explained above. Remember that all of these sequences reflect
command activity at the SBIC-chip/SCSI bus level.

7
K
I4C ADAPTER / PC CONSOLE
v
CSD program ? differential target 5C5I driver
7
Initlater f* Target
; 7 g {
b
kA
o
?5
“
1- Salect w/atn A Transier ] 1a- Walt lor Select & Recalve (CDB)
' FEMDEI 7 FSMIB
2- walt for Disconnect Intarkesermeesad :ﬁ; ; — 1b- Recaive Data (FSMCB & file data)
i H % H
L] ]
3- walt lor Aeselect Intar E E g ! E le- Sand Status (successiul = 0)
i dala | % data |
4- middie of Salect w/ann E | ¢ 1d- Send Message (omd complate)
& Transfer foutput § g i Input |
5- wall for Disconnect Interr} : ? i § 2a- Disconnect
L4 i @ i 1
; : ; : { 2b- Parform task and form FSMIB
’ ; o H
E ; g i ! 3.4a-Reselact & Send Data (FSMIB & data)
Lo b et =.
ﬁ 4b- Sand Stalus (succossiul = 0)
o
de- Send Massage (cmd complate - 0)
5- Disconnect
SEQUENCE STEP DREFINITICONS

0 - Target "primes” SBIC chip with Wait for Select and Receive cmd
1 - FSMOB and any file data is sent to Target

2 - Target disconnects from Initiator and performs task

3 - Target reselects Initiator

4 - Target sends FSMIB and any file data to Initiator

5 - Target disconnects from Initiator and returns to step 0

SBIC chip commands used by the CSD and PC Console
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[Fault Detection

This section will be on the fault detection of the CSD and its
processor environment components. The CSD is designed to stop
on any error to isolate it, assign an error code to it, and pass this
error code' up to the calling program. The data path that these CSD
errors cover is from the PP to the I4C/SCSI Adapter (including the
Western Digital SBIC chip), and across the differential SCSI bus to
the target SCSI device's SBIC chip in the PC Console, and to the
internal memory of the PC Console’s differential SCSI controller
board (the Rancho SCSI board). The PC Conscle has the
responsibility to cover tie DLD (Wren III disk drive) to PC
memory data path, across the single-ended SCSI bus, with a set of
error codes that it passes up to the CSD via the File Server
Message Input Block (FSMIB). This is the File Server's error code
that gets passed to the CSD's calling program via the TSB+FSEC
status word (see section 5.2.2.1). See section 9.4 for a description
of all the CSD-generated error codes.

A 1 millisecond delay had to be put in the CSD just before the SCSI
Phase register is read because the Western Digital SBIC chip will

not update the Phase register until after the Command Complete

interrupt has been raised,
CONCURRENCE WITH REQUIREMENTS
The CSD complys fully with its Design Direction document, dated

8/28/87.

APPENDIX .

Figure 12 contains a summary of all the steps involved during the
processing of a File Management Task that is initiated by the CSD's
calling program.
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3 I4C/SCS] Adapter
differentlal
SCS| Bus
FILE SERVER
( PC Console )
o
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The Process Flow of a File Management Task (FMT)
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- Calllng Program (ls: CMSE) loads C20'

Drivar Control Block (DCB) with the File
Management Task (FMT) and sssocisled
Inlermatian,

- Calling Pragram calls the CSD vila an AJM

PP Instruction.

- CSD reads DCB and Inlilales designated

task by making the SC3| Adapler cperste
the SCSI phases 1o gel the FMT's
cammand/dala dewn 1o the Flle Sarver,

= Flls Sarver perlorma the CSD's eommand,

= File Sarver sands sintus sndior dsta frem

tha FMT back o the CSD.

- CSD filla Interface 1's sistus blocks (TSH
and OSB) with FMT s resulls.

- C5D raturns contrel lo calllng pregram,

- Calllng Program resde task's results by
asccesning the Task and Cetallsd Stalus
Blocks of the CS0D (TS & DSB),




(Glossar

Here is a glossary of abbreviations and special terms that are used

A=

often in this ERS ...

CB --- Command Buffer directory for CMSE's command
buffer files

CDA --- Common Disk Area directory

CIP  --- CYBER Initialization Package

CMSE --- Common Maintenance Software Executive

CSD  --- Common SCSI Driver

CTI  --- Common Test and Initialization directory

DCB  --- Driver Control Block used by maintenance software
programs to control the CSD

DCS  --- Documentation Control System

DFT --- Dedicated Fault Tolerant module

differential a SCSI bus and logic structure that can be

connected to another SCSI device with a cable
length greater than 6 meters.

DLD --- Dedicated Load Device; which is the Wren III disk
drive

DSB  --- Detailed Status Block used by the CSD to inform
maintenance software of any detailed error
conditions resulting from the latest task issued.

DTL --- Data Transfer Length of a current data transfer
to/from the calling program and to/from the
File Server.

ERS --- External Reference Specification

Executive the PC Console program that controls all TPM, SCSI,
and console operations that the File Server gets to
perform.

FDN --- File/Directory Name's hex-ASCII byte representing

File Server
FMT ---
FSEC ---
FSMIB---
FSMOB---
FWA ---

one of its letters (characters).

--  the I14C's PC Console and its DLD.

File Management Task

File Server Error Code generated by the File Server.
File Server Message Input Block

File Server Message Output Block

First Word Address of an area in a PP's memory
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L= R

(con't)

Go

IDS -—=
Initiator

1/0 ---
MS-DOS---

MSL  ---
OFC -«-

PC -
PC Console

PP ---
PSR ---
SBIC ---
SCSI  ---
single-ende

Target---

TPM
TSB

General Status word given to the calling program by

the CSD following the execution of a task.

Internal Design Specification

a SCSI device that selects and sends SCSI commands

to another SCSI device.

Input/Output

the internal operating system software of the

PC Console.

Maintenance Software Library directory on the DLD

Offset Count in bytes for the Read Offset File task, or

the number of file names for the List Directory task.

Personal Computer

a Zenith personal computer that is used as a system

or maintenance console for a Cyber mainframe.

Peripheral Processor

Programming System Report

SCSI Bus Interface Controller chip by Western Digital

- WD33C92/3.

Small Computer Standard Interface

d --a SCSI bus and logic structure that can only be
connected to another SCSI device with a cable
length of 6 meters or less.

a SCSI device that receives and executes commands

that are sent to it by the Initiator.

Two-Port Multiplexer (Mux)

Task Status Block used by the CSD to inform

maintenance software of the latest task's (FMT's)

condition/error status.
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CYBER 3960
SYSTEM INITIALIZATION

SYSTEM CONFIGURATION

10U

10U, CPU, CENTRAL MEMORY

# Minimum configuration t(one each)

INITIALIZATION

Test PP memaories
Set all PP memories to all ones.
Set all PPs to deadstart state.

MASTER CLOCK INITIALIZATION

Read adjustment data from appropriate PROM.

Write PROM data to associated clock array.

Read clock array and compare clock data with data read from
the asscociated FROM to ensure correctnese.

Rewrite the clocks to complete the initialization.

CENTRAL MEMORY INTIALIZATION

CPU

Load central memory bank contraol

Initialize central memory control maintenance registers.
fenviroment control, memory bounds and error logs.)
Initialize memory address space to all ones via a microcode
routine.

INITIALIZATION

Initialize CPU maintenance reagisters (dependent envircnmant
control and processaor test mode)

Load CFU control memories with asscciated microcode files
Initialize all registers, files, maps, and cache to contain
correct parity.

HAMD-OFF

Maintenance
MOS/VE stand-alone
MOS or NOS/BE stand-slone and dual state
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Be0/360 DIAGNOSTIC DIFFERENCES

- FEW DIFFERENCES

The 960 diagnostics are an axtension of the current BED
diagnostics.

- DIFFERENCES TEST/SUPPORT THE HARDWARE DIFFERENCES
#* Master clock system

CMT3P S01, SBLO-15
MCT2P S01, SB10-15 tessentially the same as CHMTZ3P

+ CH Page © relacation
CMT2P S24, SBOS

# First Failure Capture (bit 34 of CPU DEC)
MCT2 S29, SBOO and SBO1

% PDM Halt (bit 42 of CPU DEC)

% Enable E=xpanded Control Store Addressing
(bit 46 of CPU DEC register!

Tested in CSTZP and elsewhere.

% Togole of CS Address (CY180/CY175) with ViilD.
(bit 48 =f CPU DEC register)

ICT2P S04, SBO4

% Expanded CM and CM Addressing.
CMTZP, MAT3P, LMTZP, and others.

% Larger PTA/PTL registers
LMT3P S15 and greater
(All subsecticns of LMT2P report as their last
condition -1. the tirst failure capture bits, 2. the
last PTA value written, and 2. the last PTL value
written.?

# Micrand Address Register bits 51 and =2

Primarily CST2P and ICT3F

r jrassel B-03-BB
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NEW DIAGNOSTICS AND FROCEDURES

- The only new diagnostics are a few new secticns and subsections
sdded to support the new looic.

# CMTZP and MCT3 secticon 01 (tests master clock system)

SE10 - Read the clock PROMs and verify the ID informaticn.

SEi1 - Test MAC address bus and parity checkers.

SEiZ - Test write/read/data holding capability of the
clock registers.

SE1T - Write all registers. Read and verify.

SEpl4 - Force clock reaister parity errors.

ER1S5 - Force clock address parity errors.

% CMT2P section 24, subsection 03 tests CM page zero
relocation. A block of known data is written to page )
and 1 of the memory. The page relacaticn control is then
used to switch addressing from one page to the other. The
data from each page is read and verified with the data
Wwritten to the cther.

¥ MCT3P section 29 tests the First Failure Capture
mechanism. Errors are forced to the clock subsystem and
the effect on the First Failure Capture status is verified.

- The main new variation in the diagnostic system is the
reguirement that the system be initialized before running any of
the diagnostics. The exceptions are sections O and 1 of CMT3SP and
MCTS, These sections shouwld run even though the clock subsystem
has not been initialized.

Diagnostics deo not initialize the master clock system. This must
be done with the system initialization (U-I1-M).

- Fault isclation is available to some extent in CMT3P and MATZIF.
The method has not changed from the BEO tests. The effectiveness
may increase slightly because of the reduced number of FRUs.

A new program, PFSA, has been developed to help isclate CPU
errors based on the PFS register values. This program reads the
valugs in the registers at load time. It then uses these values
to choose up to four possible failing FRUs. The program will

display the FRU list or other informative messages after the
analysis is complete.

This program can be used after any failure. All that iz necessary
is that the error sianature be in the PFS5 registers of the CPU.
The program can be called by LT, PFSA
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M&RK LINE PARITY ERROR

0B OFFF - Poscsible set bits
08 00XX - CMCEB or CPU-A

08 01XX - CHMCB or IO0OU-A

08 UZXX - CMCB or CPU-B

0B 03XX - CMCB or I0OU-B

08 0400 - CMCE

08 O4FF - CMCB
08 O0BxXX - CMCE or CPU-A
08 O9%X - CMCEB or 10U-A
08 oAX¥X - CMCB or CPU-R
08 OBXX - CHMCE or IOU-B
0og QCoo - CHMCB

- L L]
0B OCFF - CHMCE
TAG PARITY ERROR

OC 0700 - Possible set bits
OC QD00 - CHMCE or CPU-A

OC 0100 - CMCB or I0DU-A

OC 0z00 - CMCE or CPU-B

OC 0300 - CMCE or I10U-B

aOC 0400 - CHMCB

OC O04FF - CMCE

CMC ADDRESSE PARITY ERROR

IC 0O70F possible set bits
10 000X CHMCE or cpu-0

16 Q10 CMCB or IGU

10 020¥ CHMCB or cpu-l

14 Q0OX CHMCB or cpu-0
14 010¥ CMCB or IOU
14 020X CMCE or cpu-l

18 000¥ CHMCE or cpu-0
18 010X CMCE or I0U
18 020X CHMCE or cpu-l

IC 000X CMCB or cpu-0
iC 010X CMCE or I0U
IC 020X CMCE or cpu-1

Where X identifies the address byie in error.
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TEST FAULT SYMPTOM CODES

FSC1 = ABBCCODD
A - FAILING TEST
1 = ACT3P etc.
2 — ANT3P F = SMT3P
BB - SECTION NUMBER
CC - SUBSECTION NUMEER

DD - ITERATION NUMEER

FSC2 = EEEEFF

EEEE - FAILING CONDITIONS INDICATED
BY BITS FOR EACH. C15-C0O

FF - BYTES THAT MISCOMFARE ON THE
FIRST BAD CONDITION.
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DATE 08/28 87 I4 CABLE TAaBS
14 14 EXT CMC EXT 10DATP/IOUDAT
SIGNAL DRIGIN CONN/PIN CONN/PIN CMC ROW COL/PIN/PIN
WRITE BIT O AD2-B56 JE5E-213 POT  23/24 A W 5/088/088
WRITE BIT 1 AD2-B4a1 J54-23 ROT  23/24 A N &5/132/130
WRITE BIT 2 AD2-441 J52-23 PO3. 23/24 A N T/062/064
WRITE BIT 3 AD2-442 J50=-23 ROS 23/24 & N 7/108/ 106
WRITE BIT 4 AQ2-A43 JEE=-17 PCT 17/18 A N 5/084/082
WIRITE BIT 5 AD2-A45 JE4-17 ROT 17/18 A M 5/116/118
WHITE BIT 6 ADZ-A456 J52-17 PO 17/18 A N T/080/088
WRITE BIT 7 ADZ-A47 J50-17 ROS 17/18 A N 7/082/094
WHITE BIT 8 AD2-449 JST-0T FD3 07/08 & N /1107112
WRITE BIT 9 ADZ-A50 J55-07 RO3 07/08 A M 1/162/180
WRITE BIT 10 AD2-451 J53-07 P05 0O7/08 A M a/0Bs/088
WRITE BIT 114 AD2-452 J51-07 ROS 0O7/0B A N 3/132/130
WHITE BIT 12 ADZ-453 J56=-07 POT OT/CB A N 5/082/064
WHITE BIT 13 AQ2-A55 J54-07 ROT ©7/08 A W §/108/106
WHITE BIT 14 AC2-ASE J52-07 PO2 07/ /08 A N 7/032/034
WRITE BIT 18 AD2-AST J50-07 RO2 OF/CH A N 7/084/082
WHITE BIT 16 AQ3-BS6 JS7-05 PC3 0O5/08 & M 1/118/1132
WRITE BIT 17 AQ3-B41 JE5-05 RO3 0OS5/06 A N 1/152/ 154
WRITE BIT 18 AD3-A41 J53-05 POS 05/06 A N 3/080/088
WRITE BIT i9 AD3-K42 J51-05 ROS 0OS5/08 A M 31227124
WRITE BIT 20 AD3-a43 J57-03 FO3 03/04 A W 1/104/1086
WRITE BIT 21 AD3-A45 J55-03 RO3 03/04 A N 1/156/154
WRITE BIT 22 AD3-A4E J53-03 POS 0Q3/04 A N 3/0B0/082
WRITE BIT 23 AQ3-A4T J51-03 ROS 0a/04 A M 3/126/7124
WRITE BIT 24 AD3-249 JEE-01 FOT 01/02 A N 5/060/058
WRITE BIT 25 AD3-ASD JB4=C1 ROT O1/02 A N 5/082/084
WRITE BIT 28 AD3-AB1 J52-01 Foa 01/02 A N 7/030/028
WRITE BIT 27 AD3-452 JSO-01 ROS ©1/02 A M 7/06B/070
WRITE BIT 2B AD3-A53 JET=01 Fo3 o1/02 A M 1/108/106
WRITE BIT 29 AQ3-A55 JE5-01 Ro3 pi1/02 A N 1/140/142
WRITE BIT 3o AD3-A56 J53-01 POS 0i1/02 A N 3/084/082
WRITE BIT 31 AD3-AST J51=01 RCS 01/02 & N 3/116/118
WRITE BIT 32 AD4-B56 J5T-21 PO3 21/22 A N 1/138/136
WRITE BIT 33 AD4-B41 J55-21 RO3 21/22 A N 1/176/178
WRITE BIT 34 AD4=-A41 JE3-21 PO5 21/22 A W 31144112
WRITE BIT 3% AD4-A4D J51-21 ROS 21/22 A W 3/182/154
WRITE BIT 3& AQ4=-443 JSE-21 POT 21/22 A N 5/090/088
WRITE BIT 37 AD4-A45 JB4-21 ROT 21/22 A N B/122/7 124
WRITE BIT 238 AC4-4456 JE2-21 POS 21/22 A N 7/066/064
WRITE BIT 38 ADA-447 JED-21 RO8 21/22 4 ] T/088/100
WRITE BIT 40 AQ4-A49 J5T=17 FO3 17/18 3 N 1/132/130
WRITE BIT 41 ° AD4-AS0 J55-17 RO3 17/18 A N 1/170/172
WRITE BIT 42 AD4-451 JEI-1T PO2  17/18 A M 3/108/106
WRITE BIT 43 AD4-AGD J51=-47 ROS 17/18 A N 3/ 140/ 142
WRITE BIT 44 AD4-453 J56-15 POT 15/46 A N 5/074/076
WRITE BIT 45 AD4-ASS JE4-15 RDT 15/16 A M 5/120/118
WRITE BIT 4& AD4=-ASE J52-158 FO9  15/16 A N T/050/052
WRITE BIT 47 AD4=-A5T J50=-15 RO9. 15/186 A M 7/086/094
WRITE BIT 4B ADS-BSE J57-23 PO3 23/24 A N 1/134/136
WRITE BIT 43 AOS-B4 i JEE-23 RO3 23/24 A N 1/186/184
WRITE BIT 50 ADS-A41 J53-23 POS 23/24 A N af110/ 112
WRITE BIT &1 ADE=-A42 J51-23 RO 23/24 A W 3/162/160
WRITE BIT 52 ADS-243 J56-03 POT 03/04 A N 5/055/088
WRITE BIT 53 AOQS-A45 JE4-03 ROT 03/04 A N 5/102/100
WRITE BIT 54 ACS-A46 J52-03 P09 03/04 A N 7/026/028
WRITE BIT 55 ADS-A4T J50-03 ROS 03/04 A N 7/078/076
WRITE BIT 58 ADS-h4g JET-08 PO3 08/10 A N 1/120/118
WRITE BIT 57 ADS-ASD J55-09 RO3 08/10 A N 1/158/ 180
WRITE BIT S8 ADE=-451 J53-08 POS 08/10 A N 3/096/094
WRITE BIT 58 ADS-A52 J51-08 ROS 08/10 A N af128/130
WRITE BIT 80 ADS-A53 JSE-09 POT 09/10 A N 5/072/070
WRITE BIT &1 ADS5-A55 J54-09 ROT 03/10 A N 5/104/106
WRITE BIT &2 ADS-ASE J52-09 poa pg/f10 A N T/042/040
WRITE BIT B3 AOS=ABT J50-09 ROS 08/10 4 M 7/080/082
WRITE BIT &4 ADZ-A4B J57-11 FO3  11/12 A M 1/116/118
WRITE BIT 65 AD2-A58 J57-15 PO 15/16 A M 1/122/124
WRITE BIT &6 AD3-A48 JE5-11 RO3 11/12 A | 1/166/ 168
WRITE HIT &7 AQ3-ASE J55-15 RO3 15/16 A N 1/172/174
WRITE BIT &8 AD4-A4B J53=-11 POS 11/ 12 A M a/082/084
WRITE BIT &8 AD4-A5B J53-15 POS 15/16 A N a/os8/100
WRITE BIT 70 AOS5-A4B J51-14 ROS 11/12 A N 3/135/138
WRITE BIT 71 AOS-ASHE J51-15 ROS 15/16 A M 3/142/144



14-3

SIGMAL
14 14 CMC ouT 10RDP/ 10URD
SIGNAL DEST. COMW/PIN CONN/PIN CMC  ROW COL/PIN/PIN
READ BITS
READ BIT O AD2-AT3 JET-03 R10 04/03 B M 8/152/165
READ BIT 1 AD2-4B4 JEE=03 P10 04/03 2] M Bf126/124
READ BIT 2 AD2-4T74 JET7-05 R10 0OB/0S B M 8/162/160
READ BIT 13 AO2-A85 JEE=05 P10 06/05 B M B/122/125
READ BIT 4 AD2-ATS JET7-0O7 R1O ©B/07 B M B/ 1587161
READ BIT 5 AD2-ABE JET -0 R1Q  10/08 B M B/16B/166
READ BIT & AD2-ATE JET=15 R10 16/15 B M B/170/173
READ BIT 7 ADQ2-ABB JET-18 R10 20/18 B8 M B/176/179
READ BIT B AQ2-ATH JET-13 R1D 14/13 B M BA1T74/1472
READ BIT 8 AC2-ABS JEE=18 P10 20/19 2] M 8/156/1564
READ BIT 10 AQ2-A79 JBT=-11 R10. 13/11 g M 8/164/187
READ BIT 11 AD2-890 JET-17 R10. 18/17 B M B/1BO/17B
READ BIT 12 AQZ-ABD JEE-15 P10 16/18 2] M B/144/142
READ BIT 13 AD2-491 JBE-13 P10 14/13 B M B/134/137
READ BIT 14 AO2-481 JEE=11 P10 12/11 B M B/138/138
READ BIT 15 AQD2-492 JEE-DE P10 10/08 B M Bf12B/131
READ BIT 16 AD3-AT3 JES-03 ROB 04/03 B M B/D3B/D41
READ BIT 17 AQ3-AB4 JE4A-03 POB ©04/03 B M B/018/016
READ BIT 18 AD3-AT4 JES=-05 ROB ©O&/05 B M B/DaB/ /046
READ BIT 19 AD3-ABS JE4-05 POEB 0G6/0S B M B/01a/017
READ BIT 20 AD3-ATS JES-07 ROE DB/O7 B 2] B/044/047
READ BIT 24 AQ3-4B6 JES-08 ROB  10/09 B ] B/D54 /052
READ BIT 22 AD3-ATE JES-15 ROB  16/15 B M B/056/089
READ BIT 23 AD3-488 JES-18 ROB  20/18 B M 8/082/065
READ BIT 24 AD3-ATH JES-13 ROB 14/13 =] M B/0B0/058
READ BIT 25 AQ3-ARD JEd4-18 POB  20/1% B M 8/042/040
READ BIT 28 AC3-ATS JES-11 ROB  12/11 B M 8/050/0583
READ BIT 27 AQ3-AS0 JES-17 ROEB 18/17 g M B/0BE/064
READ BIT 28 AQ3-ABOD JEd-15 POB  16/15 B M B/036/034
READ BIT 29 AC3-AS1 JBa=13 POB  14/13 B M B/026/0289
READ BIT 30 AC3-AB1 JEd=-11 FOB 12711 B M B/03p/oz28
READ BIT 31t AQ3-A82 JE4=-08 FOB 10/09 B M B/020/023
READ BIT a2 AQ4-AT3 JE3-03 ROE ©4/03 B M 6/125/ 122
READ BIT 33 AC4-hB4 JE2-03 PDE 0Q4/03 B M 6/102/100
READ BIT 34 AQ4-ATA JE3-05 ROE ©&/05 B M 6/132/130
READ BIT as AD4-885 JE2-05 POE 0B/0S B ] &/188/100
READ BIT 38 AD4-ATS JEA=0T ROE OQB/OT B M 6/128/131
READ BIT 37 ADd-ABS JE3-08 ROE 10/08 B M 6/138/ 138
READ BIT 38 AQ4=ATE JE3-15 ROE 16/15 B ) 6/140/143
RE&D BIT 3g AD4-ABB JE3=13 ROE 20/18 B M &6/146/1489
READ BIT 40 AQ4-ATHE JEI-13 ROE 14713 g M 6/144/142
READ BIT 41 AD4-ABD JEZ=10 POE 20/18 B M 6/126/124
READ BIT 42 AC4-ATD JE3-11 ROE 12/11 B M 6/134/137
READ BIT 43 AD4-480 JEI-1T ROE 1B/17 B M 6/150/ 148
READ BIT 44 A04-480 JEZ=15 PDE 1B/15 8 M 6/120/118
READ BIT 45 AQ4-481 J62-13 P06 14/13 B ] €/110/112
READ BIT 46 ADA=AB1 Je2=11 POE  12/11 B M 6/114/112
READ BIT 47 AD4-a82 JE2-08 POE 10/09 B M 6/104/107
READ BIT 48 AO5=-AT3 JE1-03 RO4 '04/D3 B M 4/0868/059
READ BIT 419 ACS-4AR4 JEO-03 RO4 04a/03 B M 4/036/034
READ BIT 50 AOS-AT4 J&1-05 RD4 0OB/05 ] M 4/066/0864
READ BIT 51 ADS-485 JEO-05 FD4 O&/0S B M 4/032/035
READ BIT 52 ADS-ATS JE1=-07 RO4 0B/07 B M 4/062/065
READ BIT 53 AQS~-ABSG JE1-08 RO4 10/089 B M 4/072/070
READ BIT 54 ADS5=AT6 JE1-15 RO4 16/15 B ] 4/074/077
READ BIT 55 ADS-ABB Jei1-18 RO4 20/189 2] M 4/080/083
READ BIT 58 ADS-ATB J61-13 RO4 14/13 g M 4/07B/076
READ BIT 57 ADS-ABS JEO-1E PO4 20/18 ] M 4/080/058
READ BIT SB AOS-ATS JE1=11 RO4 12/11 B M 4/068/071
READ BIT 58 ADS-A80 JE1-17 RO4 18/17 B M 4/084/082
READ BIT 80 ADS=-ABD JEO-15 PD4  16/15 ] M 4/054/082
RE&AD BIT &1 ADS-ADH JEO-13 PO4 14713 B M 4/044/047
READ BIT B2 ADS-AB1 JEO-11 PO4 12/11 B M 4/04B/046
READ BIT &3 ADS-A02 JEO-03 FO4 10/08 2] M 4/038/041
READ BIT &4 A02-AB2 JEE-1T PiC 17/18 B M 8/140/ 143
READ BIT &5 AOD2-AB3 JEE-0T PiQ o7/08 ] M B/132/130
RE4AD BIT 66 AD3-AB2 JEA-1T POE  17/18 B M B/032/035
READ BIT &7 AD3-AB3 J84-0T POB O7/0B B M B/D24/022
READ BIT &8 AD4-AB2 JEZ-AT POE 17/18 B M E/116/1189
READ BIT &3 AD4-AB3 JE2-07 FOE 0O7/08 B M 6/106/10B
READ BIT 70 ADS-AB2 JEO-1T PO4 17/1B B M 4/050/053
READ BIT 71 ADS-AB3 JEO=-0T PO4 0O7/0B B M 4/040/042



SIGHAL

ADDRESS

LDRS
LDRS
ADRS
40RS
ADRS
ADRS
ADRS
ADRS
ADRS
ADRS
ADRS
ADRS
ADRS
ADRS
ADRS
ADRS
ADRS
AORS
ADRS
ADRS
AORS
ADRS
ADRS
ADRS
ADRS
ADRS
ADRS
ADRS

Ho6-A5g
AOE-A40
ADS-A41
ADE-A42
ADG=-A43
ADB-A45
ADE=-A4G
ADT-A39
ADT-A40
ADT-4A41
ADT-842
ADT-443
ADT-A45
ADT7-Ad8
AQT=-A4B
ADT=-A48
ADT-AS0
AQT=-A51
ADT-A52
AQT-ABS
AQT-ASE
AQT=AST
AQT-AS8
A0E-A48
ADE-449
AQG-AS0D
ADG=-A51
A0G-A52

14 EXT
CONN/PIN

Jév-a3
JSE-05
J54-05
JE2-05
JEO-05
JET-25
J5E=-13
J57-13
JEG=-11
JE4=25
J85-25
JS4-13
J55-13
J54-11
JE2=-25
JE3-25
J52-13
J53-13
J52-11
J82-18
J53-19
JEO-25
JE1=-25
Js0=-15
JE1=-13
J50-11
J50=-19
Js1-18

CMC EXT
CONN/PIN
POB 23/24
POT 0O5/08
ROT 0S5/08
POg 05/06
ROS 0OS5/08
PO3  25/26
POT 13/14
P03 13/14
POT  11/12
ROT 25/26
ROZ 25/26
RO7T 13/14
RO3 13/14
ROT 11/12
P08 25/26
FOS 25/26
POB  13/14
POS  13/14
PO 11/12
PO2  18/20
POS 18/20
RO9  25/28
RDS 25/26
ROS 15/16
ROS 13/14
RO 11/12
ROS 18/20
ROS 18/20

Lol T R S T O T T Y s sy e =

CMC ROW

L LTI I I E I X I I R FF T L2 2 Z T Z T EZ T T

IDADRP/IOUADR
COL/PIN/PIN

6/036/034
5/064/066
5/100/088
7/034 /036
T/076/074
1/142/144
5/076/078
1/124/126
5/07T0/068
5/130/128
1/184/ 188
5/112/110
1/166/ 164
E/112/114
7/070/072
a‘118/120
T/052/054
3100/ 102
T/040/038
T/058/056
/1067 104
T/106/104
3/160/ 158
T/088/086
3/136/134
7/088/090
T/100/102
a/154/ 156



14-5

14 14 EXT CMC EXT
SIGMAL ORIGIN CONN/PIN COMMN/PIN CMC ROW COL/PIN/PIN
kh; TAG OUT BITS
TAG OUT O ADB=-439 JEB-21 PO2 21/22 B M 2/142/ 144
amc TAG OUT 1 ACB-A40 J5B-18 PoO2  18/20 B W 2/137/184
TAG OUT 2 ADB-441 J5B-17 PO2  17/18 B M 2/136/138
T < TAG DUT 3 AQB-A42 JEB-15 PO2 15/1€ B M 2/131/128
== TAG OUT 4 ADB-A43 J58-15 RO2Z 15/16 B 1] 2/1%1/182
j_-?“ TAG DUT & ADB-A45 J5B-13 POZ  13/14 B 7] 2/130/13z2
TAG OUT & ADB =445 Jsa-11 POZ  11/12 B M 2/125/122
TAG OUT 7 ADB-447 J53-08 RO2 03/10 B M 2/148/180
TAG OUT P ACB-448 JEA-00 POz o©08/10 B M 2/124/128
TAG IN BITS
TAG IN © AOB-ATZ2 JEG-25 P10 25/26 A M 6/066/064
TAG IN 1 ADB-473 JE4-28 POB  25/26 A N 6/026/028
:fl;j TAG IN 2 ADB-474 JE2-25 POE 25/26 A N 4/164/166
TAG IN 3 ADB-ATS JED-28 PoO4 25/28 A N a/122/124
70 TAG IN 4 ADE-ATE JET-25 RiO 25/26 A N 6/056/058
TAG IN 5 ADB=AT7H JES-25 ROB 25/26 & N &€/024/022
[IIHE. TAG IN B ADB-478 JEI=25 ROE 25/26 & M a4/174/172
TAG IN 7 AOQB-ABD JE1-25 RD4 25/26 A [l 4/132/130
TAG IN P AOB-AB1 JE2 -8 POE 2572¢ A M 4/182/160
233 232y
RESPONSE ADE-245 JE8-23 RO2 23/24 -] ) 2/1684/187
FORT BUSY LDB=-A50 J58=11 ROZ 11/12 B M 2/146/152
REGQUEST ADB-ABZ JEO-23 PO4 23/24 B W 4,118/ 120
RESPONSE CODE
BIT © ADE-AB3 JES-21 RO2 21/22 B M 2/168/ 168
BIT 1 ADG-ABZ2 J58-18 RO2 18/20 g M 2/158/ 1861
BIT 2 ADE-AB 1 J58-17 RO2 17/18 B M 2/162/160
BIT P ADE-ABA4 J58-13 RO2 13/14 B M 2/156/ 154
£ FUNCTION CODE
k_; BIT O ADE-AEB JS5E=-18 POT 18/20 A M 5/0B0/082
BIT 1 AQB-A5T J5T7-18 PDO3 19/z20 4 N 1/128/130
BIT 2 ADG-hSE J54-18 RO7 18/20 A N 5/124/126
BIT 3 ADE-ASS J55-18 RO3 18/20 A N 1/178/180
BIT P ADE-AS5S JE5-28 POT 25/26 A | 5/086/094
MARK BITS
BIT O AD2-ASD JEE-21 P10 21/22 A N 6/072/070
BIT 1 AD2-AT2 JET-21 R1Q 21/22 A N 6/064/062
BIT 2 A03-A59 JE4-21 PD8 21/22 A N 6/032/034
BIT 3 AD3=-AT2 JEG-21 RO 21/22 A M 6/028/030
BIT 4 AD4-A5D Jg2-21 PO 21/22 A N 4/158/180
BIT & AD4=4T2 JEI=-21 ROE 21/22 A N 47166/ 168
BIT & ADS-AES JEo-21 PO4 21/22 B N 4/11B/1186
BIT 7 ADS=-AT2 JE1-21 RO4 21/232 A M 4/124/126
BIT P ADB-AB3 JEE-23 P10 23/24 A M &6/0E8/070
ADDRESS PARITY
BIT BO ADE-A4T JET-23 R10 23/24 A N 6/060/058
BIT B1 ADT-447 JES-23 RO 23/24 A N 6/020/022
BIT B2 ADT-453 JE3-23 ROE 23/24 A N 4/170/172
BIT B3 AQB-A53 JE1-23 RO4 23/24 A M 4/128/130



l4-8

CMCA EXT CONNECTOR

HAME 1N (ROW W) SIB A CSU CONT BD

CMC COL/PIN CONN/PIN CONN/PIN NAME CHIP CHIP PIMN
WRITE DATA
TWDO 01/0a35 06/47 CCO8 47 CSUWDD Doo1 FO2
TWO1 01/031 06/ 48 CCOE 4B CSUWD Doo1 FOA
TWDZ2 01/038 06/45 CCOs 45 CSUWD2 Doo1 Go2
TWD3 C1/032 06/46 CCOE 46 CSUWD3 ooo GO
TWD4 01/041 06/41 CCOB 41 CSUWDA4 oooi HO1
TWOS 01/037 ne/42 CCos 42 CsuUwDo pooz Fo2
TWDE 01/042 08/3s CCos a3 C5UWDY booz FO1
TWDT 01/038 06/40 CCOE 40 CsuUwWD2 Dooz Go2
TWDE 01/053 0B/47 CCoB 47 CsuUwD3 Doo2 GO
TWDS 01/048 o8 /48 CCOB 4B CSUWD4 Doo2 Hio 1
TWD 10 01/054 0B/ 45 CCOB 45 CsSUWDO poo3 Foz
TWD11 01/050 DB/ 46 CCOoB 46 CSUWD1 pooa FO1
TWD12 01/059 OB/41 CCOoR 41 CsuwD2 [efalok] Go2
TWED 13 01/088 oB/42 CCOB 42 CsUwWD3 pooa GO1
TWD14 o1/080 o8/3s ccoa as CsUwWD4 Doo3e HO1
TWD 15 01/0886 o8/40 CCOB 40 CSUWDD Doo4a FO2
TWO 16 01/0686 10/47 CC10 47 CSUWD1 D04 FO
TWO17 01/062 10/48 CC10 48 csUwWD2 Doo4 GO2
TWD18 01/071 10/45 CC10 45 CsUwWD3a poo4 GO
TWD 18 01/067 10/48 CC10 48 CsUwWD4 Dooa HO 4
TWD2G o1/072 10/41 CC10 41 CSUWDO Doos FO2
TWD21 01/068 10/42 CCio 42 CSUWD DCos FO1
TWD22 o1/077 10/29 cc1o 3g CSUWD2 0oos Go2
TWD23 01/073 10/40 CC10 40 CSUWDa ocoos GO
TWD24 01/0B3 12/47 cciz2 a7 CSUWD4 Doos Ho
TwWh25 c1/079 12/48 CC12 48 CsUWDO DooE Fo2
TWD26 o1/o084 12/45 CCi12 45 CsUWD Doos FO
TWD27 o1/080 12/46 CC12 46 CsuUwWD2 Dooe Go2
TWD28 o1/088 12/41 CC12 41 Cs5uUWDa Doos GO1
TWD28 o1/085 12/42 CC12 42 CSUWD4 Doos HO
TWD3o o01/080 12/39 cciz 39 CSUWDE pDoos Ho2
TWD2 1 01/086 12/40 CE12 40 CSUWDS pnoos Hoz2
Twh3az 01/088 18/47 CC1B 47 csuwpo DooT Foz
TWD33 01/082 18/48 CC1B 4B C5UWD poo7 FO1
TWD34 o1/101 1B8/45 CC1B 45 CsSuUwWD2 DooT Go2
TWD35 o1/007 1B/48 CCiE 48 C5UWD3 pooy GOt
TWDag oi1/102 18/41 CCi1B 41 CSUWD4 nooT HO
TWDa7 01/088 1B8/32 CC18 42 CSUWDO nooe Foz
TWD3B ot/107 i8/39 ccia 3a CsSuUwWD DooB O
TWD3s o1/103 18/40 CCIB 40 CsuUwD2 DogA Go2
TWDao 01/118 20/47 Ccap a7 csuwo3 Doos GO1
TWDA 1 01/115 20/48 Cc20 48 CsUWD4 DoO8 HO 1
TWOAZ o1/125 20/45 CC20 45 CSUWDD ooos Foz2
TWD43 o01/121 20/46 CC20 46 C5UWD Doo9 Foi
TWD44 01/131 20/41 CC20 .41 CsuwWD2 Doco GO2
TWD45 01/127 20/42 cc20 42 CsuwDa poos GO1
TWDag o1/137 20/38 Ccz20 39 CSUWD4 ooog HO4
TWOa7 017133 20/40 CC20 40 CsUWDo Doio Fo2
TwDoas o1/145 22/47 cc22 a7 CSUWD A ooio FO1
TWD49 01/1585 22/48 Cc22 4B C5UWD2 Doi0 GOz
TWDSD o1/151 22/45 CC22 45 CsUWD3 oo GO
TWDS1 o01/161 22/46 cc22 46 C5UWDA Do10 Hio1
TWDS2 o1/157 22/41 CCa2 44 CSUWDOD ooi1 Fo2
TWDS2 a1/167 22/42 cc22 42 CSUWD Dot FO
TWDS4 01/163 22/38 cc22 as Cs5UWD2 Dot GOz
TWDSS g1/173 22740 CC22 40 CsUWDS Do11 GO1
TWDEE 01/175 24,47 CCc24 47 CsSUWD4 Doi2 HO1
TWDET 01/1B5 24/48 CC24 4B CSUWDD Do12 FO2
TWDSE o1/181 24/45 CC24 45 CSUWD1 no12 Foi
TWDEG oi1/191 24/48 CC24 46 CsuwWD2 poiz GD2
TWOGD o1/187 24/41 CC24 41 Csuwna oo12 GO1
TWOG 1 03/008 24/42 CC24 42 CsUwWD4 Do12 HO1
TWDEZ Q3/001 24/38 CCc24 39 CSUWDS Do HOZ2
TWDE3 03/oi1 24/40 cc24 40 Csuwns Do12 HO2
TOPARGA 01/047 06/3T7 CCos 37 CSUWDE Doo1 Joi
TOPARGS 01/065 08/37 ccos 37 CSUWDE poo2 Jo1
TOPARES c1/078 10/37 Cci1o a3y CSUWDE poo3 JO
TOPARET a1/095 12/37 ce12 a3y CSUWDe pDoo4 Jod
TORPARGHE 01/108 18/37 ccia at CsUWDE pooT Jo
TOPARGE o1/139 20/37 cc2o a7 CSUWDE DOoCE JO1
TOPARTO 01/169 22/37 cczz ar Cs5UWDE pooo JOot

TOPART 1 03/007 24/37 cc24 37 CSUWDE Doi1o JO1



CMCBE

MAME IN {ROW M)

CMC COL/PIN
READ DATA
RODATOD 03/042
RDOAT 1 03/0348
RDDATZ2 03/p47
RODATS 03/04B
RODATA 03/053
RODATS 03/o49
RODATE 03/054
RODATT 03/080
RODATH 03/058
RDOATSH 03/0ss
RDDAT 10 03/080
RODAT 14 03/056
RODAT12 03/0865
RODAT13 037061
RDDAT 14 03/068
RODATIS 03/062
RODAT1E 03/071
RDDAT1T 03/067
RDDAT18 03/072
RODAT1S 03/088
RODATZ0O 03/077
RDDATZ 1 03/073
RODAT22 03/078
RODAT23 03/074
RODATZ24 03/083
RODDAT2E 03/079
RODAT 28 03/084
RDDAT2T 03/080
RODATIE 03/0B29
RODATZ2S C3/085
RODDATZO 03/090
RDDATAA 03/088
RDOAT3Z2 03/101
RODAT33 03/087
RODAT3A 03/102
RODAT3E 037098
RODATIE o3/1o7
RODATAY 03/103
ROOATAA 03/ 108
RDDAT2S 03/104
RODATAD ©3/113
RODATAE 1 23s108
RODATA42 03/114
RODAT43 03/110
RODAT&4 03/118
RODATA4S Q3/115
RODATA4E 03/120
RDDATAT Q3/116
RODATAB 03/1258
RODAT49 03/121
RODATSO 03/126
RODATE 1 03f122
RODATSZ a3/ 131
RDDATS3 03/ 127
RODATSS 03/132
RODATHS oa/j12a
RDDATES 03/137
RODATET 03/133
RODATSE 03/138
RODATSHSD 03/134
RODATED 03/143
RODATE 0a/s13s9
RODATEZ 03/144
RODATED 03/140
RODATES 03/095
RODOATES 23,/091
RODATER 03/086
RODATET o3/082
RODATER 03/145
RODATES 03/148
RODATTO 03/156

RDDATT 1 03/152

14-7

EXT COMMECTOR

SI8 A
CONN/PIN

o811
06/ 12
06/08
o6/10
C&/05
06 /06
06/03
0&/04
0B/11
08/12
oa/08
0B/ 10
08/05
CB/06
08/03
08 /0
10/11
10/12
10/08
10/10
10/05
1C/06
10/03
10/04
12/11
12/12
12/09
12/10
12/05
12/08
12/03
12/04
1811
18/12
1B/09
18/10
18/08
18/06
18/03
18/04
20/11
20/12
20/08
20/10
20/08
20/086
20/03
20/04
22/11
22712
22/08
22/10
22/05
22/06
22/03
22/04
24/11
24/12
24/09
24/10
24/05
24/08
24/03
24,04
o6/01
0B/01
10/01
12/01
18/01
20/01
22/01
24/01

C3U CONT BD

CONMN/PIN

CCos
CCos
CCoB
CCo&
CCos
CCoe
CCo&
CCO&
CCOoB
ccos
ccoa
CCOB
CCoB
CCoB
CCoB
ccos
CC10
ccio
cC1o
cC10
CC10
CC1i0
CCio
CC10
cci2
cci1z
cciz
cciz2
CC12
cci2
cci12
cc12
CC1B
CCiB
cCi18
CC18
cc1s
CC1B
cCie
ccis
CC20
Ccag
ccao
CC20
cC20
CC20
CCcao
CC20
ccaz
ccz2
cc22
cc2z
ccaz
Cccaz2
ccz2
cc22
CC24
CC24
CcCc24
CC24
Ccc24
CC24
cCca4
cc24
CCOoE
ccoa
CC10
CCc12
ccie
ccao
Cc22
CC24

11
12
09
10
05
fo]]
o3
04
11
12
og
10
05
(o]
03
04
11
12
09
10
05
(o]
03
o4
11
12
(o]}
10
05
ful=S
o3
o4
11
12
nl:}
10
05
06
03
o4
11
12
09
10
o5
(8]:3
03
o4
14
12
(o]
10
05
(0}
03
o4
11
12
09
10
05
06
03
4
o1
o1
o1
o1
o1
01
o1
o1

NAME CHIF

CSURDD
CSURD1
CSURDZ
CSURD3
CSURD4
CSURDO
CSURD 1
CSURD2
CS5URD3
C5URD4
CSURDO
CSURDA
CSURD2
CSURD3
C5URD4
CSURDO
CSURD Y
CSURD2
CSURD3
CSURD4
CSURDD
CSURD1
CSURDZ
CSURDZ
CSURD4
CSURDO
CSURD1
CSURDZ
CEURD3
CSURD4
CS5URDS
CSURDS
CSURDO
CSURDA
CSURD2
CSURD3
CSURDa
CSURDO
CSURD 1
CSURD2
CSURD3
CSURD4
CSURDD
CSURD Y
CSURD2
CSURD3
CSURD4A
CSURDOD
CSURDA
CSURD2
CSURD3
CSURD4
CSURDO
CSURDA
C5URD2
CsSURD3
CEURDS
CEURDD
CSURDA1
CSURD2
C5URDZ
CSURDY
CSURDS
CESURDS
CS5URDS
CSURDS
CSURDS
CSURDS
CSURDS
CSURDS
CSURDSE
CEURDS

B11
BiO
H12
R13
P11
Bi1
B1Q
H12
R13
P11
Bi1
BiO
Hi2
R13
P11
B11
B1O
H12
R13
P11
Bi1
B10
Hi2
R13
P11
B11
B1O
H12
R13
P11
R12
Ri2
Bi1
B10
H12
R13
P11
B
B10
H12
R13
P11
B11
B1Q
H12
R13
Pi1
Bit
B10
H12
R13
Pi1
Bi1
E10
H12
R13
P11
B11
B10
H12
R13
P11
Ri2
R12
R12
R12
R12
R12
R12
R12
R12
R12



NAME IN
CMC

CMCE

{ROW M)
COL/PIN

14-8

EXT COMMECTOR

SIE A
CONN/PIN

C5U cONT BD
CONM/PIN

MAME CHIP

fTAL READ DATA

TCMWDO
TOMWD 1
TCMWD2
TCMWD3
TCHWD 4
TCMWD5S
TEMWDE
TCMWDT
TCMWDE
TCMWDS
TCMWD 1D
TCMWD 11
TCMWD12
TCMWD 13
TCoMWD 14
TCMWD 15
TCMWD 16
TCMWD 17
TCMwWD 18
TCMWD 18
TCMWD20D
TCMWD2 4
TCMWD22
TCMWD23
TCMWD 24
TCMWD25
TCMWD 26
TCMWD2T
TCMWD2B
TCMWD29
TCMWD3O
TCMWD 31
IwWD3az
AWD33
TCMWD 34
TCMWD35
TCMWD3E
TCMWD3T
TCMWD3E
TCMWD3g
TCMWDAO
TCMWDA Y
TCMWDA2
TCMWD43
TCMWDE &
TCMWDA5
TCMWDAE
TCMWDa7
TCMWD4R
TCHWDAS
TCMWDSD
TCMWDS 1
TCMWDS2
TCMWDE3
TCMWDE4
TCMWDES
TEMWDSE
TCMWDRST
TCMWDSE
TCMWD5E
TCMWDEBED
TCMWDE1
TCMWDE2
TCMWDES
TCMWDE4
TCMWDES
TEMWDEE
WDeT
 =MWDER
TCHMWDES
TCMWDTO
TCMWDT 1

01/005
01/001
01/006
01/002
o01/011
o1/007
c1/012
o1i/008
01/017
01/013
a1/o18
01/014
o1/0213
Q1/018
01/024
01/020
01/029
o1/025
01/030
01/026
01/03s
o1/031
01/036
01/032
o1/041
01/037
01/043
01/038
01/047
01/048
0t1/0583
n1/148
01/1789
017175
o1/180
a1/1786
01/18%
o1/ 181
o1/186
o1/182
al1/191
o1/1B7
03/005
Q3/001
03/0086
03/002
03/011
03/co7
03/o12
03/008
03/017
0a/o13
03/018
03/014
03/023
03/018
03/024
03/020
Qajoz2a
o3/o2s
03/030
03/0z26
03/035
03/031
01/054
01/050
Q1/058
01/055
03/038
03/032
03/041
03/037

D&/23
O5/24
0B/21
06/22
0E/17
OB/ 18
0DE/15
DE/S1E
QBR/23
0B/24
o8/21
Q8/22
0B/17
oa/18
QB/15
QB/16
10/23
1024
10/21
10/22
10517
10/ 18
10/15
10/16
12/23
12/24
12/21
12/22
12/17
12/18
12/15
12/18
18/23
18/24
18/21
18/22
18/17
18/18
18/15
18/16
20/23
20/24
20/ 21
20/22
20/17
20/ 18
20/15
20/18
22/223
22/24
23/21
22/22
22/17
22/18
22/15
22/186
24/213
24/24
24/21
24722
24717
24/18
24/15
24/18
06/ 113
oB/13
10/13
12/13
18/13
20/13
22/13
24/13

CCOE
CCODB
CCOB
CCO6
CCOB
CCos
CCOR
CCos
CCOB
CCoe
CCcoe
ccoa
cCcoB
CCoB
CCoB
ccosa
£Cc10
CC10
CC10
ccio
ccio
cci10
cc10
cci0
cciz
cci12
cc12
Ce12
ceiz
co12
cCci1a
coci2
CC18
[s{oR ¥:}
CC1B
CC1E
CC18
ccim
CC1B
CC1B
ccao
cc2o
gc2o
cczo
cczo
ccao
Ccezo
CCzo
ccaz2
cc22
cca2
(o aseir]
ccaz
(o] e E]
cocz2
ccaa
ccaz4
ccz4
ccz4
ccz4d
CCc24
cc24
cca4
cca4
CCO6
[alatel}
cC10
cciz
ccia
cCc20
ccz2
cCczd

CSUFRDO
CSUPRDA

CSUPRD2
CSUPRD3
CS5URPRDA
CSUPRDOD
CSUPRDA

C5UPRD2
CSUPRD3
CSUPRD4
CSURRDO
CSUPRDA1

CSUFRD2
CSUPRD3
C5UPRDA
CSUPRDD
CSUPRDA

CSUPRDZ2
CSUPRD3
CSUPRD4
CSURPRDO
CSUPRD1

CSUPRD2
CSUPRD3
CSUPRD4
CSUPRDO
CSUPRD1
CSUPRD2
C5UPRD3
CSUPRDA
CSUPRDS
CSUPRDS
CSUPRDD
CSUFRDA

CSUPRD2
CSUFRD3
CSUPRDA
CEUPRDOD
CSUPRDA

CSUPRD2
CSUPRD3
CSUPRD4
CSUPRDOD
CSUPRDA

CS5UPRD2
CSUPRD3
CSUPRDA
CSUPRDO
CSUPRD1
CSURRDZ
CSUPRD3
CEUPRDa
CSUPRDD
CSUPRDY

CSUPRDZ2
CSUPRD3
CSUPRDA
CSUPRDO
CSUPRDA

CSUPRDZ
CS5UPRD3
CSUPRDA4
C5UPRDS
CSUPRDS
CSUPROS
CSUPRDS
CSUPRES
CSUPRDS
CSUPRDS
CSUPRDS
CSUPRDS
CSUPRDS

POE
oS
RO3
BOS
AO3
POE
POS
RO3
BOS
AD3
POE
POS
RO3
BOS
403
FOB
POS
RO3
BOS
AC3
POG
POS
RO3
BOS
AQ3
POE
POS
RO3
BOS
AD3
BO4
BO4
POG
POS
RO3
BOS
ADZ
P0G
FOS
RO3
BOS
403
POG
POS
RO3
EOS
AQ3
FOE
POS
ROZ
BOS
ap3
POG
POS
rRO3
BOS
A03
POG
P05
RO3
BOS
AD3
BD4
BO4
BO4
BO4
BO4
BO&
BO4
BO4
BOd
BD4




a

MNAME 1IN
CMC

[of "]
(ROW M)
COL/PIN

EXT CONNECTOR

SIE &
CONM/PIN

14-9

C5U CONT BD
CONN/PIN

NAME CHIP

PARTIAL
DATA

TRWOD

TPWD1

TPWD2

TPWD3

TPWD4

TPWDS

TEWDE

TPWDT

TEWDE

TewDs

TPWD1OQ
TPWO11
TPWD12
TPWD13
TPWD14
TPWD15
TPWD 16
TRWD1T
TEWD 1B
TEWD19
TPWD2D
TPWO21
TPWD22
TPWD23
TPWD24
TPWD25
TPWD2E
TPWD2T
TEWD2E
TewWD2o
TPWD3O
TPWD3
TEWD3Z
TPWD32
TPWD34
TPWD3AS
TRWD3S
TPWD3T
TPWD38
TPWD3Z
TRWDAD
TEWD4 1
TPWDaZ
TPWD43
TPWD44
TPWDA4S
TPWD4G
TPWD4T
TRWD48
TPWD43
TEWDSD
TEWDS 1
TPWDS2
TPWDS3
TPWOS4
TPWOSS
TPWDSE
TPRDST
TPWDS58
TRWDSS
TEWDED
TPWDE 1
TPWDE2
TPWDES

WRITE

01/065
01/061
o1/0686
o1/082
01/071
o1/067
o1/072
01/068
a1/077
01/073
o1/0748
01/074
o1/083
o1/078
01/084
o1/080
o1/088
o1/08%5
01/080
01/088
o01/085
01/0891
01/086
o1/082
ok B L |
01/097
o1/102
o1/028
o1/107
o01/103
o1/108
01/104
o1/113
o1/109
01/114
01/110
ot/118
o1/118
a1/120
C1/116
01/125
o1/121
o1/126
o1/122
o1/131
o1/127
01/13z2
o1/128
o1/137
o1/133
01/138
01/134
01/143
01/139
O1/144
O1/140
01/145
01/146
©1/155
c1/151
C1/156
01/1582
o1/161
01/157

0&/35
06/36
08/33
06/34
D6/28
DE/30
06/27
oE/28
0B/3s
oa/3e
Cc8/a3
0B/34
c8/29
o8/ 30
oB/27
0B/ 28
10/36
10/ 36
10/33
10/34
10/28
10/30
10/27
10/28
12/3s
12/386
12/33
12/34
12/29
12/30
12/27
12/28

1835
18/38
18/33
18/34
18/29
18/30
18/27
18/28
20/35
20/36
20/33
20/34
2p/29
20/30
20/27
20/28
22/35
22/36
22/33
22/84
22/28
22/30
22/27
23/2A
24/35
24/36
24/33
24/34
24/28
24/30
24/27
24/28

CCoe
CCOoG
CCOG
CCos
CCOo6
CCO&E
CCos
CCOo&
cCo8
ccoa
cCoB
ccoa
ccoa
ccoa
cCcoB
ccoa
cC10
Cc10
Lok L]
cCcig
CC10
CC10
CC10
CC10
cc12
cc12
cc12
cci12
Cci2
CcC12
cCci2
cc12
cc1B
cC18
cc18
cc1B
cc18
CC18
CC1B
CC1B
CC20o
CE20
ccaoe
cc2o
ccao
cczo
ccz2o
CC20
ccaz
Ccz2
ccaz
ccaz
ccaz
ccaz
ccaz2
cC22
cc24
ccaa
Cc2aq
cCc24
cCag
CcCc24
CC24
CCc2a

a5

33
34
23
3o
27
28
as
as
33
34
29
ao
27
28
35
35
33
34
29
a0
27
28
as
as
33
34
28
3o
27
28
35
as
a3
34
258
30
27
28
as
<[]

34
23
a0
27
28
a5
36
33
34
28
a0
27
2B
a5
36
a3
d4
28
a0
27
28

CSUPWDOD
CSUPWDA
CSUPwWD2
CSUPWD3
CSUPWDA
CSUPWDD
CSUPWDA
CS5UPWDZ2
CSUFWD3
CS5UPWDA
CSUPWDO
CSUPWD 1
C5UPWD2
CSUPWD2
CS5UPWD4
CSURWDO
CSUPWDA
CS5UPWD2
CSUPWD3
CSUPWD4
CEUPWDO
CSUPWD1
CS5UPWD2
C5UPWD3
CSURPWD4
CSUPWDO
CSUPWDA
CS5UPWD2
CSUPWD3
CSUPWD4
CSUPWDS
CSUPWDS
CSUPWDD
CSUPWD 1
CSUPWD2
CSUPWD3
CSUPWDa
CSUPWDO
CSUPWD1
CSUPWD2
CSUPWD3
CSURPWD4
CSUPWDOD
CSUPWD1
CSUPWD2
CSUPWD3
CSUPWD4
CSURPWDO
CSUPWD1
CSUPWD2
CsUPwWD3
CSUPWD4
CSUPWDO
CS5UPWDH
CSUPWD2
CSUPWD3
C5UPWD4
CSUPWDO
CSUPWD1
CEUPWD2
CSUPWD3
CSUPWD4
CSUPWDS
CSUPWOS

D001
DOO 1
DOO
DOO 1
0o0 1
oooz2
Doo2
D002
0002
0002
0003,
D003
D003
0003
0003
D004
Doo4
Doo4
DOO4
Do04
Doos
DOOS
DOOS
DODS
DO0S
DO0G
D006
DO0B
DOos
DOOSE
DOOS
DOOS
DoO7
DOO7
D007
D007
0007
Doos
poos
Dooe
Doos
pooe
Doos
Doos
Doos
poos
D003
D010
0010
D010
0010
DO10
D011
D011
DOt
DO11
DO1 1
Do12
Do12
Do12
D012
D012
DO 11
0012

D15
E15
Fia
Gi1d
F15
D15
E15
Fl4
G1a
Fis
D15
E15
F1d4
G114
F15
D15
E15
F1i14
G14
F18
D15
E15
Fi4
G114
F15
D15
E15
F14
G114
F1i5
G15
G15
015
E15
Fia
G114
Fic
(Bl
E15
Fi4
Gi4
E18
D15
E15
F1d
Gi4
Fi5
Dis
E15
Fla
G114
Fi5
D15
E15
Fia
G4
Fi5
D15
E15E
Fi4
Gid
Fi5
615
Gi5



NAME I
CMC

GO BANK

GOBE
GOBE
GOBE
GOBE
GOBE
GOBE
GOBE
GOBE

R N SR L

CLEAR B

CLREBPO
CLAREP1
CLRBF2
CLRBP3
CLRBFP4
CLRBPS
CLRBPE
CLRBPT

PARTIAL WRITE

DATA E

TPRECC
TPDECC
TPDECC
TPDECC
TPDECC
TPOECC
TPDECC
TPDECC

WRITE D
ECC

TDECC
TOECC
TOECC
TDECC
TDECC
TDECC
TDECC
TOECC

M

ANK

cc

&4
65
15
&7
658
&3

70
T1

ATA

B4
65
8E
67
58
63
70
T1

CMCa
(ROW N)
COL/PIN

o1/017
01/013
o1/023
Q1/018
o1/018
01/014
01/024
01/020

01/005
o1/001
21/006
01/002
01/014
o1/007
o1/o1z2
01/008

CMCE
(ROW M)

01/162
01/158
017167
01/463
01/168
01/164
01/173
o1/168

o1/026
01/048
01/061
01/074
o1/0891
01/113
01/143
o01/178

14-10

LA AL RS LR R RN RS R

n= CABLE TaBS

LR N BN N e

EXT COWNECTOR

S5IB A

CONM/PIN

14/085
14/086
14/03
14/04
16/08
16/08
16/03
16/04

14711
14/12
14/08
14/10
16/ 11
16/12
16/089
16/ 10

06/25
08/25
10/25
12/25
18/25
20/25
22/25
24/25

06/50
08/50
10/50
12/50
18/50
20/50
22/50
24/50

CC14
CC14
cC14
CC14
CC1i6
CC16
CC16
CC16

cc14
CC14
CC14
co14
CC16
CC16
CC16
CE1.

CCos
ccos
CC10
cc12
CC1B
CCio
cc22
ccaa

CCoB
ccos
CC1D
cci2
cc18
CcCc2o
cCc22
CC24

C5U CONT
CONN/BIN

£ GO0 LW o;m

11
12
0g
10
11
12
o3
10

23
25
25
25
25
25
25
25

30
50
50
50
50
S0
18]
S0

ED

MAME CHIP

CMCGO
CMCGO
CMCGO
CMCGO
CMCGOD
CMCGOD
CMCGO
CMCGO

CMCCLR
CMCCLR
CMCCLR
CMCCLR
CMCCLR
CMCCLR
CMCCLR
CMCCLR

CSUPWD
CS5UPWD
CSUPWD
CSUPWD
C5UPWD
CSUPWD
CSUPWD
CSUPWD

C5UwWD
C5UWD
CsuwD
CSUwWD
C5UWD
C5UWD
CSuwD
C5UWD

BD
B1
B2
B3
BO
B
B2

LN 7 LA £N LA Ch LR L R ee 3 LD BRI - D

LIV P L0 LR of LR LR on

TOoH
TOOA
TOON
TOO1
TOO2
ToO2
TOD2
TOO2

Dooi
pooz
poo3
Doo4
DooT
elalal:}
Doog
poio

Doo
Doo2
Doo3
Coo4
DooT
Doos
Doog
Do1o

wid
B4
Y12
A2
W14
B4
Y12
a12

G156
Gi15
G15
Gi5
G15
G15
G15
G15

H2
H2
H2
H2
H2
H2
H2
H2



c

NAME 1IN
CMC

EDP
(ROW &)
COL/PIN

Ia=11

EXT CONMECTOR

s1B A
CONN/PIN

CS5U CONT BD
CONN/PIN

NAME CHIF

MAC DATA
TO Csu

POMDOO
POMDOA
POMDOZ
FOMDO3
POMDO4
POMDOS
POMDOG
POMDOT
POMDCOP

MAC ADDR
70 C5U

FOMADOD
POMAC
POMACZ
POMADI
POMACA
POMADS
FOMADE
POMADT
POMACPE

MAC DATA OUT

OF Cc5uU

MO IND
MOIN1
MOIMNZ
MDIMN3
MDINA
MO INS
MDING
MDINT
MO INP

MAC ADDR
ouT OF

MADING
MADIN1
MADTINZ
MADTHNG
MaDINg
MADINS
MADOING
MADINT
MADINP

ES5

ESS
Csu

o1/002
01/006
01/008
o1/012
01/014
01/018
o1/020
01/024
01/026

a1/030
01/032
01/036
01/038
o1/042
01/044
o1/048
a1/050
01/054

MO
(ROW B)

o1/001
o1/002
01/005
01/008
01/007
o1/008
c1/011
o1/012
c1/013

01/014
o1/o017
01/018
01/018
01/020
o1/023
o01/0z24
01/025
o1/028

02/47
D2/48
02/45
02/486
02/41
02/42
oz/3s
D2/40
02/3s

p2/29
02/30
02/27
0z2/28
02/23
02/24
02/21
o2/22
02/34

04/47
oa/48
Da/4as
04/ 46
04741
o4/42
04/39
o4 /40
04/35

C4/29
04,/30
Q4,27
04/28
04/23
D4/24
oa/21
4/ 22
04/34

ccoz
cco2
ccoz
ccoz
Ccoz2
cco2
ccoz
CCo2
CCo2

cco2
cCcoz2
ccoz
CCcoz2
CcCo2
ccoz
CCo2
cco2
cCoz

CCo4
CCo4
CCo4
CCO4
CCo4
CCo4
CCo4
CCo4
CCO4

CCo4
CCco4
CCo4
CCo4
CCO4
CCo4
CCo4
CCO4
cCod

47
48
45
46

42
3s
40
35

24
ao
27
28
23
24
21
232
a4

47
48
45
45
41

42
359
40
a5

MACDIO
MACDI
MacDIZ
MACDIZ
MACDTA4
MACDIS
MACDIG
MACDIT
MACDIB

MACATIO
MACATA
MACATZ
MACAIS
MACATS
MACAIS
MACATE
MACATIT
MACAIB

MACDO
MaCD1
MACD2
MACD3
MACD 4
MACDS
MACDE
MaCDT
MACDB

MACAD
MACA1
Macaz
MACAZ
MACAY
MACAS
MACAE
MACAT
MACAB

TOO02
TOD2
TOo2
TOO2
TOO2
TOO2
TOO2
TCO2
To02

To02
To02
TC02
ToD2
TO02
TOO2
TOO2
TOO2
TCOO2

ToO2
TOO2
TOO2
TO02
TOD2
TOo2
TOO2
TOO2
TO02

TOO2
TOO2
TOO2
TO02
TOO2
TOO2
TOD2
TOD2
TOO2

J1
K3

J2
G1
J3
Fi
H2
H3

J2
P2

h3
R2
RA1
N2
P1
M3

Y04
Voa
Woe
YO5
woa
YOB
vog
Yo7
Y08

uos
Yo2
Vo5
w4
uos
VOB
YOI
voT
WOES



MAME IN
CMC

CMCA
{ROW M)
COL/PIN

14-12

EXT COMNNECTOR

518 &
CONN/PIN

C5U CONT BD

CONNSPIL

]

NAME CHI

ADDRESS BITS

ADRS1

ADRSZ2

ADRED

ADRS4

ADRSS

ADRSE

ADRST

ADRSH

ADRES

ADRE10
ADRS11
ADRS12
ADRS13
ADRS14
ADRS15
ADRS16
ADRS17
ADRS18
ADRS18
ADRSZ0
ADRS21
ADRS22
ADRS23
ADRS24
ADRS2S
ADR526
ADRS27
ADRS2E
A0RS32
ADR533
LORS34
ADRS3S

CHCMC

MULTI BIT
ERROR

CMC WRITE
EMAELE

CMC WRITE
FUNCTION

ZND PASS
FUNCTION
REFRESH
LONG CYCLE

03/087
o3/101
03/081
03/085
03/085
Q3/o88
0a/078
03/083
03/073
03/077
03/067
03/071
03/061
03/085
03/055
03/017
03/013
03/023
03/019
03/0239
03/025
©3/035
03/031
23/041
03/037
03/053
03/049
Q3/0539
03/113
03/109
03/107
03/103

NAME IN
CMC

CSUWTE
CSUWT
PASS2
RFRQ
LNGCY

MPOIDS
MPOSHF

MO
MmO

NCSU10
CEUI0
NC5US
CEUS

PFSB118
PESB118

THERM11
THERMO1
THERM12
THERMOZ

CSMC
CSMC
CSMC
CSMC

=EZZ

amoo m m

14721
14/24
14/23
14/28
14/27
14/30
14/29
14/34
14/33
14/38
14/35
14 /40
14/39
14/42
14/41
16/41
16/42
16/38
16/40
16/35
16/38
16/33
16/34
16/29
16/30
16/27
16/28
16/23
14/17
14/18
16/21
16/22

COL/PIN
01/181
03/162
01/043
01/025
01/030
01/028
03/158

01/029
01/030

01/023
01/017
D1/011
01/005

CCi14
CCi4
CCi4
CC14
CC14
CC14
CC14
CC14
CC14
cc14
cc14
CC14
CC14
cc14
ccia
CC16
CC1E
CC16
CCH1E
CC16
CCib
CCie
CCie
CC16
CC1e
CC186
CC16
CC16
CC14
CC14
CC1g
CC16

EXT CONNECTOR

518 A
CONN/PIN

21
24
23
28
27
a0
28
34
a3
a6
a5
a0
ag
42
41
41
42
38
40
a5

33
34
25
a0
27
28
23
17
18
21
22

CMCRMA 1
CMCRMAZ
CMCRMAZ
CMCRMA L
CMCRMAS
CMCRMAR
CMCRMAT
CMCRMAR
CMCRMAS
CMCRMA 1
CMCRMA 1
CMCRMA
CMCRMA 1
CMCRMA 1
CMCRMA
CMCRMAB
CMCRMASD
CMCRMA 1
CMCRMA 1
CMCRMA 1
CMCRMA 1
CMCRMA 1
CMCRMA 1
CMCRMAG
CMCRMAT
CMCRMAZ
CMCRMAA
CMCRMAS
CMCRMAG
CMCRMAE
CMCRMARE
CHMCRMAR

CS5U CONT BD
CONN/PIN

CC1&
CC16

CC16
CCi6
CC1e

CCO4
CCco4a

ccoz
Ccoz
cco2
cco2

CCoa
CCo4

Cccoz2
ccoz
ccoz
CCo2

24
16

17
15
18

11
12

15
16
17
18

i wm

L B S A

P CHIP
AGO1
ADD Y
4001
ADO1
ADC
ADC 1
ADD
ADD1
ADO1
AD0D1
A0
A001
ADO1
ADO1,
ADO1
ADD2
ADO2
ADO2
4002
aA002
4002
4002
A002
AQD2
4002
4002
ADO2
4002
4001
ADO1
ADO2
ADO2
NAME CHIP
FNOTIZ2
CMCMBE
CMCWRTCNT
CMCWRT
CMCZPASS
CMCREFR
CMCLNGCYC
CLKNFD
CLKFO
CLKNFD
CLKFO
MACPERR
MACPERR
TEA
750
T51
750

KO
JOA
HO2
HG1
GO
Go2
Fo
L4
L15
G15
F15
G4
F14
EAS
D15
L14
15
G15
F15
Gi4
Fi4d
E15
D15
Go2
FO1
HO2
HO1
GO1
FO2
F13
F13
FO2

TOO
ADD2

TOD1
ACON
TOO1

4004
ADC4
4003
ADO3

TOO2
TOO1

TGO
TOOA
TO02
TOD2

H2O
EO?

K18
Lo
K20

K14
K15
Ki1d
K15

BOS
Bog

M20o
Mig
M2o
Mg
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1-4 BULKHEAD

11712
13/14
15/16
17/18
19720
21722
23724
25726

Lo
]
]

ks
b
=]

n?.c

Write Data
Write Data
Address Bit
Write Data
Write Data
Address Bit
Address Bit
Write Data
Write Data
Address Bit
Write Data
Write Data
Address Bit

ﬂmaulv

Write Data
Write Data
Write Data
Write Data
Write Data
Write Data
Address Bit
Write Data
Write Data
Address Bit
Write Data
Write Data
Address Bit

(Poq)

Write Data
Write Data
Address Bit
Write Data
Write Data
Address Bit
Address Bit
Write Data
Write Data
Address Bit
Write Data
Write Data
Address Bit

=
Sy
==}

‘-D'\-Il-ﬂhlh-‘}
Ty Ty Ty ey, Ny
= DO A b
[=]

11,12
13714
15716
17/18
19720
21/22
237524
25/26

=5}
A
e

ks
S,
=

(pos)

Write Data
Write Data
Write Data
Write Data
Write Data

Write Data P

Address Bit

Write Data P

Write Data
Address Bit
Write Data
Write Data
Address Bit

CRo77)

Write Data
Write Data
Address Bit
Write Data
Write Data
Address Bit
Address Bilt
Write Data
Write Data

Function Bit

Write Data
Write Data
Address Bit

Qm.c&

Write Data
Write Data
Write Data
Write Data
Write Data

Write Data P

Address Hit

Write Data P

Write Data

Function Bik

Write Data
Write Data
Address Bit

m
-
T

|

29
21
17
09
57
(13
13
67
41
03
33
49
11

Js8

¥/8
152
3754
5/6
7/8
9/10
11712
13514
15716
17718
19720
21723
23724
25726

(pPo7)

Write Data
Write Data
Address Bit
Write Data
Write Data
Address Bit
Address Bit
Write Data
Write Data
Function Bit
Write Data
Write Data

Function Par.

(Po 3)

Write Data
Write Data
Write Data
Write Data
Write Data

Write Data F

Address Bit

Write Dakta P

Write Data

Function Bit

Write Data
Write Data
Address Bit

(Poz)

Half Clock

Tag Qut
Tag Out
Tag Out
Tag Oukt
Tag Out
Tag Cut
Tag Qut

rmut\\mhﬁqﬁu FRom CHC

m
[ s
Lad

=N W =NE N
(=M= SRR

o7
44
04

16

28
20

08
56
64
0n
65
40

32
48

Bit

e

(=Tl R PR - i - |

LFa)
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¥1P( peay
®le(Q peay
o)
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S

3id
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J
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SIG CABLE I-4 W1 CSMe NAME
JXINAI  J70 - 07/08  A23 - BO30/A030  0107/0108 1020/1024 INACTIVE IN
JKXEITI  J70 - 09/10  A23 - B031/A031 0109/0110 1026/1030  ERROR IN
JXSTII  J70 - 11/12  A23 - B032/A032 0111/0112 1032/1036  STATUS SUMMARY
JXEXJI  J70 - 13/14  A23 - B033/A033 0113/0114 1038/1042 EXCH. ACCEPT
JKRDYI ~ J70 - 15/16  A23 - B029/A029  0115/0116 1050/1054  READY IN
JROLJA  J70 - 19/20  A23 - BO27/A027 0119/0120 1056/1060  ACTIVE OUT
JROLII  J70 - 21/22  A23 - B0O28/A028 0121/0122 1062/1066 INACTIVE OUT
JROLIF  J70 - 23/24  A23 - B025/A025 0123/0124  1068/1072  FUNCTION
JROLIR  J70 - 25/26  A23 - BO26/A026 0125/0126 107471078  READY OUT

SIG CABLE I-4 W3 CSMC NAME
JXKR156  J71 - 01/02  A23 - B022/A022 0301/0302 1080/1084 DATA IN O
JXR157  J71 - 03/04  A23 - BO21/A021 0303/0304 1086/1090 DATA IN 1
JXR158  J71 - 05/06  A23 — B020/A020  0305/0306 1092/1096  DATA IN 2
JXR159  J71 - 07/08 A23 - B019/A013  0307/0308 1098/1102  DATA IN 3
JXR160  J71 - 09/10  A23 - BO18/A018 0309/0310 1104/1108  DATA IN 4
J¥R161  J71 - 11/12  A23 - BO17/A017 0311/0312 1110/1114 DATA IN 5
J¥R162  J71 - 13/14  A23 - BO16/A016 0313/0314 111671120 DATA IN &
J¥R163  J71 - 15/16  A23 — BO15/AD15 0315/0316 1122/1126 DATA IN 7
JXR1P0O  J71 - 17/18 A23 - B023/A023 0317/0318 1128/1132 PARITY IN

SIG CABLE I-4 W5 CSMC NAME

W ogrorio 372 - 01/02 A23 - B012/A012 0501/0502 1134/1138  MCH DATA OUT O

JROL11  J72 - 03/04  A23 - BO11/AD11 0503/0504 1140/1144  MCH DATA OUT 1
JROL12  J72 - 05/06  A23 — B0O10/AD1D 0505/0506 1146/1150  MCH DATA OUT 2
JROL13  J72 - 07/08  A23 - BOD9/A009  0507/0508 1152/1156  MCH DATA OUT 3
JROL14  J72 - 09/10  A23 - BOO8/A00B  0509/0510 1158/1162  MCH DATA OUT 4
JROL1S  J72 - 11/12  A23 - BOO6/A006 0511/0512 1164/1168  MCH DATA OUT 5
JROL16  J72 - 13/14  A23 - B005/A005 0513/0514 1170/1174  MCH DATA OUT 6
JROL17  J72 - 15/16  A23 - BOD4/A004 0515/0516 1176/1180  MCH DATA OUT 7
JROL1P  J72 - 17/18  A23 - BO13/A013 0517/0518  1182/1186  MCH DATA OUT P
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ADZ
AD2
AD2
ADZ
ADZ
AD2
AD2
ADZ
AD2
AD2
ADZ
ADZ
ADZ
A2
ADZ
A2
AD2
ADZ
AD2
ADZ

ADE

ADE
ADR
Al
Al
A

BON1/CON]
BO4LG/CDET
BOS50/C050
BOS1/C05]
BOS2/C052
BOS3/CO53
BOS5/C055
A0GHE/ DO6A
ADGD [ DOGG
BOGT S CO6RT
AOT1/DD71
BOT4/COT4
BOTS/C075
AD9S/ D9
ALDL/DION
BlO1/CION
BIDZfCID2
A120/D120
BI120/C120
Al2B/DI2A

BOLA/CDLE
BO53/C053
BOG1/COG]
BOBT/CO6T
BOTO/CO70
AGTO/DOTO
A26/D126

14 AT4TR CROUND PLACEMENT LIST

AO3
AD3
A
AD3
A3
AD3
A3
A3
AD3
AD3
AD3
AD3
AD3
AD3
AD3
AD3
AD3
AD3
AD3
AD2

AD7
ADT
AOT
AOT
ADT
AOT
A7

(P/H 77612622)

RO11/Co11
BD&T/COAT
BOS0/CO50
BOS1 /CO5]
BO52/C052
BO53/C053
BOSS/C055
A068/ D068
ADOS/ DOGG
BOHG/COAG
ADT1/DOTY
BO7&/COT4
BO75/C075
AC99,/ D099
AlOL/D1O1
BlO1/C101
Bl02/CO12
A120/D120
Bi120/C120
A128/D128

BOLG/COLG
BOS3/C053
BO61/C061
BO69/C069
BO70/COT0
ADTO/DOT0
Al26/D126

ADL
ADSG
Al
Al
AD&
AD&
AL
A4
AD&
ADG
ADG
ADG
ADG
ADG
A4
AD4L
A4
AlH
ADL
MO

AD3
ADE
A8
ADH

ADS

AD8
ADB

BO11/CON
BOL9/C0O49
BOS0/C050
BO51/C051
BO52/C052
BOS53/C053
BO55/C055
A068/D06E
ADES / DOGT
BO69/CO6S
AO71/DO71
BO74/COT4
BO75/COT5
AC99 /D099
AlOL/DIOY
BlOL/C101
BlO2/C102
AI20/DI20
Br120/C120
A128/D128

AD32/D032
BO32/C032
AO33/Dp033
BO33/C033
AD36/ D036
BO36/CO36
BO93/C093
BO99/C099
B105/C105

ECO 46860

ANS =
AOS -
ADS =
ADS -
ADS =
Y 1
A0S -
ADS -
A0S -
ADS -
ADS -
ADS -
ADS =
ADS -
ADS -
ADS -
ADS -
ADS —
ADS -
AOS -

Bl fCon1
BO4S/CD4LT
BOSO/COS0
BO51/CO5]
BI52/C052
RO53/C053
BO55/C055
ADGR/ DOGE
ADGT/ DOHG
BOG9/COGT
ADT1/DO71
BOT4/CO74
BO75/C075
ALY/ D099
A1O1/D1O1
BIO1/C101
BIOZ/CID2
A0/ D120
B120/C120
AlZB/D128

SH/GNDS FOR 1-4&

AZ2-BO3B
AZ1-A036
AZ2-B047
AZ1-B04al
A22-A050
A23-P0T
AZ2-BO4L3
A22-A0D9

CLOCK ENABLE & CHI TEST MODE

ADZ2-B103
STAND ALONE GRNDS- JHII (O1A)
ADZ-ROAA Al =B
AO2-A098 ADM - ADDE
AD3-BOAHS AO5-BO6A
AD3-ADGA ADS-AD98R

- REMOVED EMABLES "1" FOR SERIAL NUMBER

4R
L0
50
5l
52
33
54
55

A22-A028 - 56
A22-BO36 - 57
AZI-AD42 - 58
A22-AD40 - 59
AZ2-BO51 - 60
AZ2-A0ME - 6]
AZ2-ADh] - 62
A22-B40 - 63

(en 776r2622)
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CI0/151 CHANNEL CABLE CONMECTIONS
CABLE P/N 53577060

CHANNEL # PORT JACK ¥ BACKPANEL LOCATION
CHAN 0O FORT A J5 D09 AfB 09
PORT B J2 D09 AfB 92
CHAN | PORT A J6 Di2 A/B 09
PORT B J3 D12 AfB 92
CHAN 2 PORT A J10 (1] ] AfB 09
PORT B a7 D15 AfB 92
Signal Mame Port A Port R

CHAN 3 PORT A J11 DiA A/B 09
FORT B JoB DiB A/B 92

Interface Control [Bus Director| AD9/BM A92/R92 1/2 £9/50

CHAN & PORT A J12 D21 A/B 09 Pause | Bus Slave] ALDSRIO A91/R9] /4 47/ 4R

PORT B Jog D21 AfB 92 Sync In |Bus Slave| AlLLSRI1I A94 /R4 5/6 43/ 44

Select Active | Bus Slave| AlZ/P12 A95/B9% 7/8 45/ 46

L [Bus Master]  A13/B13 AD6/RO6 9/10 35/

{ommand Sequence [Bus Haster] ALS/IES AGH/R9B 13714 Lifuz

CHAN 5 PORT A JI6 imil] AfB 09 Select Hold | Bus Master | AlG/RLG AT 19 15/16 37/ 3H

PORT B 113 co9 AlB 92 Data Bus Parity Lower [Bidirectional] AIT/RI7 ALDO/BIDD 17/18 19/40

Data Bus Bit 0 |Bidirectional| A1B/BIR ALO1/B101 19/20 18/ 34

CHAN & PORT A J17 o012 A/B D9 Data Aus Hit 1 |Bidirectional ] A19/R19 AlOZ/BIOZ 21722 19/20

PORT B Jlk Cciz AfB 92 Data Bus Rit 2 |Bidirectional | AZO/R20 AlO3/RIOD 21/24 21/22

kita Rus Rit 3 |Ridirectional ] AZ1/BZ1 ALDA/RIDS 25/26 - 23/24

CHAN 7 PORT A J18 cls A/B 09 Data Pus Rit & |Ridirectional | A22/H22 ALOS/RI0S 27/28 75/26

PORT B J15 cls A/B 92 Mata Bus Rit 5 |Ridirectional | AZ}/B23 AlLD6/RI06 29/30 127/28

Mita Pus Bit 6 |Bidirectional | A25/H2Z5 AlDASRLIOR 33/34 9/730

CHAN 10 PORT A 123 18 A/B 09 Data Bus Bit 7 |Bidirectional| A26/1126 ALD9/BI09 5/76 31/32

PORT B Jz2o ClB A/B 97 Data Bus Parity Upper [Ridirectional] A27/R27 ALID/RIID 37/38 17/33

Mata Bus Rit B |Bidirectional ] AZB/HZE ALLL/BILLD A9/40 15/ 16

CHAN 11 PORT A Ji4 c2l A/B 09 Mata Pus Ric 9 [Bidirectional | A29/P29 Al12/B112 41 /42 13/ 14

PORT B . J2 c2l1 A/B 42 Data Fus Bic 10 [Bidirectional ] A3D/B30 ALI3/TLID 61/ 44 112

Tt Hus Rit 11 |fidirectional ] A31/031 ALLG&/BL1G 45/ 46 o410

Data Bus Bit 12 [Bidirectional] A32/R32 ALLIS/BILS 47/48 7/R

ita Aus Rit 13 [Bidirectional ] A33/R3D ALLB/BL1G 4950 S/6

ata RBus RBic 14 |Midirectional | A35/B35 AlLlB/RIIB 53054 e

lata Bus Bit 15 [MSB] [Pidirectional] AJ6/R36 AlL19/B119 55/%6 142

NOTE: Cable connects to backpanel with pin | up, white side on B row and black

silde on A Tow.

151 Connector Pin Aasignment
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CH 24
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CH &
J1
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mO» @
Ll Bl N

L4=]49 -f

1-4 CHANNELS (REAR VIEW)
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A D
— —_ —_— 102
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