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THIS TEXT WAS CREATED IN AN ATTEMFT TO CENTRALIZE
THE ESSENTIAL INFORMATION REQUIRED TO MAINTAIN THE 11/750
AT A BRANCH LEVEL. CONTAINED IN THIS TEXT IS INFORMATION
CONCERNING ROARD LOCATIONS, GATE ARRAYS LOCATED! ON EACH
ROARDy BASIC FUNCTIONS OF THE CHIPSy FART NUMBERS: AMD MISC.
OTHER INFORMATION YOU MIGHT FIND USEFUL WHEN INSTALLING OR
MAINTAINING THE VAX 11/750 SYSTEMS. ..

THE INTENT OF THIS GUIDE IS NOT TD RECOME A STEF
RY STEF TROURBLESHOOTING TOOL, ONLY TO MAKE SOME USEFUL
INFORMATION AVAILARLE IN A SINGLE FACKAGE.
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VAX 117750 MAINTEHANCE PHILUSOPHI

o THE CUSTYMER IS RFQUIRED TQ PRGVIDE A VIICT SRAOE TELEPEONE
LINE AND CONNECTOR FOR 0NC (DIGITAL DIAGHOSTIC CENTER)
COMMUNICATION, (THIS REQUIREHENT IS INCLUDED «ITnd PCWER AND
ENVIRQWMENTAL REQUIREMENTS 1M ThE VAX 11/750 SITE PREPAKRATION
GUIDE., P/N EK=CORP=SP=003 ) (REV, IS SUBJECT TQ CHAKGE)

o ThHE RDM UPTION WILL BE INSTALLED IN THE BACKPLANE OF ALL VAX
11/750 SYSTEMS DIGITAL INSIALLS, TO PROVE THE VALUE GF kKD TO
THE CUSTOMER DURING THE wARRANTY PERICO. IT ¥ILL BE LEFT Ii
THE BACKPLANE FUR ALL CUSTCMERS W#ITH THE STAYDARD RD
MAINTEMANCE CONTRACT, '

BASIC FLOW:

o THE. CUSTOMER CALLS THE DDC "TOLL FREE ~UMBER"™ wHEN THERE IS
A PROBLEM.

(NOTE: NUMBERS ARE SUBJECT TGO CHANGE)
1-800=525=6570 FOR DDC CONNECTION
1=303-599=4000 FOR ENGINEER ASSISTAMCE (NOT TOLL FREE)

1=-303=593=-7890 UeS.FeS. LIBRARY 0L.E.C. EMPLOYEES ONLY

0 MAIL STOP CX/DDC COLORADO SPRINGS, COLORADY

o THE DDC PERFURHS RE&OTE SUBSYSTEM ISOLATION,

o] THE DDC IDENTIFIES THF FAILING UOPTION TO THE 3RA&CH UFFICE,
o] THE BRANCH OFFICE SEND THE RIGHT EMGIMEER AITH ThE RIGRT

PARTS TO FIX THE PRCBLEM.,

o  FOR CPU PROBLEMS:
THE ENGIVEER TAKES THE CPU SPARES AND KDM TNOL Tf THE SITE.
THE ENGIWNEER RUNS THE TUS8 MICFCDIAGNOSTIC CASSETTE 1AEES.

FOR CUSTOMERS WITH NON=RD CONTRACTS, THE ANGINESR INSTALLS
THE ROM TOOL INTQ THE YAX 11/75C BACKPLANE, AND REMCVES IT
wHEN HE/She COJPLETES THE »0RK,

°] ON CPU LOGIC MODULES, FAULTS AFF ISOLATED TO A SPECIFIC
MODULE AND SIMULTAINEQUSLY TN A STRING JF CHIPS (AVEFRAGE COF
T¥0 GATE ARRAYS),

2 THE ENGIANZER PERFIR«S COMPONEMT LEVEL REPLACEMEANT (CLR) 3Y
REPLACING THE INDICATED GATE APRAYS.

0 TdE FIX SHAOULD TQEH BE VFPIFIEDN WITH THe DDC CEZ4Jd1eR 14 ASSIST
THEM SITH BUILUING A CASE RISILRY Uf FAILYRES FIOR THFE 11/750.
THIS 1S IMPURTANT!!!

o] wdgih CLR NDUES ~OT COURRECT 18F FAJLT Ot CPY L3IGIC MCDULES, awb
ALL OTHER G211 FATLJRES, THE FATILING sUCULe IR ASSEMELT IS
RZPLACED.,



VAX-11/756 Simplified System

Block Diagram
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Tu S8 INTERFACE <:
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DATA < . Loaic
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AAJOR BUS JFFTIVITIUGIS

THE -‘MAJOR COMPOMENTS (OF THE PRGCESSOR ARS [ JITRCUNNECTED
VIA TwGC 32 BIT "LOw TRUE"™ BUSSES CALuLED TH& 4EMIRY gUS (MBUS)
AND THE wRITE BJS (ARUS).

MBUS: THE “EMORY BUS TS PRIMARILY USED WwHEW 3JURCING PRUGRARM
INSTRUCTION QOPERAND DATA FROM MAEMORY, THRJUGHR THE MIC
MODULE AND TO THE DPK FOR PRUCESSING. TIT MAY ALSC BE
UTILIZED WHEWN THE OPTIONAL FLOATING POINT ACCELERATOR
REJQUIRES OPERAND DATA FROm THE M1C MAD'JLE Ok MEMCkY.
THE uBUS IS VORMALLY SOURCED FRUM THE MIC mOCULE BUT
IT CAN ALSO BE LOADED BY THE M4TEAP RELGISTERS. G TRE
DPM 2AQDULE. CONTROL GF THE MBUS IS ACCIMPLISHED EY
MICROCODE FIELDS AND CANHCUT EE DIRECTLY ACCESSED t£Y
THE CONSOLE TERMIWAL,

#BUS: THE YWRITE BUS IS THE BASIC INTERCOHNECTINN BETwEEN
FOUR OF THE MAJOR CPU MUDULES (DPM, 4IC, UBI, FFA).
THE WRITE BUS ACTIVITY IS CONTROLLED VIA MICRGCOLE
FIELDS AND CAN BE UTILIZED 8Y MOST CIMPONENTS INTERNAL
TO THE CPU XERNAL. TFE WBUS LIKE THT M8{IS CANsOCT -3E
DIRECTLY ACCESSED RY THE CONSOLE TER4INAL,

CMI: THE CPU MEMORY IATERCONNECT BUS IS Tdf MAJUF CENTRAL
BUS. IT IS A TRI=STATE BUS (SOME SIGNALS ARE LCw TRUE
AND OTHERS ARE HI TRUF) whICH PROVIDES THE HIGH SFEED
TRANSFER OQF DATA BETWEEN CPU, MEMORY, AND DEVICE
ADAPTERS (I.E. RH750, Dw750, FP750,0R750,CI750 &IC,.).

NOTEs: INDIVIDUAL MQOULES AND GATE=AREAYS “AY HAVE ThIER 0w
INTERNAL BUS STRUCTURES RUT THEY ~ILL B85 DEALT «I1H
AS WAE ENCOUNTER THEM IN THIS TeEXT.



BACKPLANE, REARVIEW
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POWER SYSTEM AS CONFIGURED
FOR OPERATION WITH THE VAX-11/750

17104 Power System Block Diagram

§ POWER SUPPLY PART dUMpLRs
. I —-—--—-—--n*------“--ﬁ’--
ULY PART #°S W'y PART 4§78
?ONTRDLLERS! 7015929=00 = 11% vVouT
. . 7015929=01 = 230 vOLT
é
SUPPLIES: 101615701 = 2.5 vouLT HTt10A4=C
‘ 7016156=01 = §,0 VOIT H1101=
OPERATOR T 71l 3=
: Mt PLUGS L5=30P (115VAC)
6=~15P (230VAC)
POWER wop o
SUPPLY BATCERY BACKUP:® H7112
status| [BATTERY REMOTE
SIGNAL g‘,;%‘g:,’;,ec, ENABLE REMOTE POWERUP
[——— AND TEMPERATURE SENSE
OVERTEMPERATURE sntmse
1
AC FACILITY POWER
. 115/230VAC, 18 POWER 8143 VOLTAGES 42,5V POWER ‘w 15V POWER
g CONTROLLER SUPPLY SUPPLY
<« STATUS SIGNALS ASSEMBLY STATUS sngum.sl ASSEMBLY
L e L lac 1
FLOW BATTERY BACKUP ENABLE
SENSE BATTERY BACKUP
DISCONNECT
4 4
AR BATTERY |27t pc |-sve|+12ve
BLOWER BACKUP  {a7v Lo 1.2a }10A ! !
MoToR® |FLOW '
SENSOR* UNIT AC 425 45V 15V E
(OPTIONAL) LO 85A 10A 135A 385A
*ASSEMBLIES RELATED TO H7104 ) ;'5;‘\;



F30800
£32000

F32800

F80000

pCCOCC

256 KB

S12x8

768 KB

1024 KB

1280 KB

1538 K8

1892 K8
2048 KB

1ARRAY BOARD M7

MAXIMUM FULLY ’O’ULATED ARRAYS

MEMORY CONFIGURATION REG. A

MEMORY CONFIGURATION REG. B

MEMORY CONFIGURATION REG.C

BOOTSTRAP ROM PROGRAM

MASSBUS ADAPTOR 0 INT. REGISTERS
MASSBUS ADAPTOR 0 EXT. REGISTERS
MASSBUS ADAPTOR 0 MAP REGISTERS
MASSBUS ADAPTOR 1 INT. REGISTERS

MASSBUS ADAPTOR 1 EXT. REGISTERS
MASSBUS ADAPTOR t MAP REGISTERS
MASSBUS ADAPTOR 2 INT. REGISTERS
MASSBUS ADAPTOR 2 EXT. REGISTERS

MA_§BUS mrron 2 MAP REGISTERS

UNIBUS DATA PATH CONTROL & STATUS

UNIBUS MAP REGISTERS

2ND UNIBUS DATA PATH CONT. STA

2ND UNIBUS MAP REGISTERS

2ND UNIBUS MEMORY SPACE
128KW

-
/ £/ UNIBUS MEMORY
SPACE 128KW

END OF EXISTENT MEMORY

Expansion Sprce R M2750 s

1/0 SPACE

VAX-11/756 Physical Memory Organization



UMS - SHUTDOWN FROCEDURE

TO ERING THE VAX/VUMS OFERATING SYSTEM DOWNy ONE MUST

HAVE THE FROPER FRIVILEGES. THESE CaMN RE HAD RY LOGGIMG INTO THE
SYSTEM MANAGERS ACCOUNT. THE NORMAL FIELD SERVICE ACCOUNT MAY
NOT HAVE THE FRIVILEGES TO BRING THE SYSTEM DOWN.

S0 LOGOUT FROM THE ACCOUNT YOU ARE INs IF YOUR INs AND LOG INTO
THE SYSTEM MANAGERS ACCOUNT AS SHOWN BELOW (UNDERLINED).

(OF COURSE IN THE FIELD YOU FROBAELY WILL NOT HAVE THE FASSUWORID

USERNAME ! SYSTEM

NOTE THE FASSWORID IS NOT DISFLAYELD.
AFTER YOU HAVE THE "$°* FROMFTs THEN TYFE THE UNDERLINED RESFONSES.
Welcome to VAX/UVMS Version VUX.X

$ ESYSESYSTEMSHUTDOWN OR $ BLSYSEXEISHUTIOWN

Sgstem shutdown command rrocedure.
23-MAR-1980 09:35:23
How many minutes until shutdown??! 10 (or whatever?)

Resson?! FM (or <CR>*» if mo message is desired)

[o wou want to sepin down the dicks?: YES {(or <CR> if nrot)

Exrected urtime? (<CR> if not krnown)?
Enzble sutomatic reboot??

YOU HAVE MOW STARTEDN THE SHUTDOWN FPROCEDURE. YOU HAVE GIVEM IT
TEN MINUTES TO 0 THIS», ALSO GIVEN THE REASON AS SYSTEM PM: ANHD
TOLD IT THAT YOU WANTED TO SFIN DOWM THE USER FACKS (MOT THE
SYSTEM FACK)Y. THE SYSTEM WILL SEND QUT A WARMING AT FREDETERMIMED
TIMES, IT WILL STOF ALL QUEUES. LOG EVERYONE QUT AND FINALLY

COME UF WITH THE FOLLOWING MESSAGE!

SYSTEM SHUTDOWMN COMFLETE - USE CONSOLE TO HaLT SYSTEM

NOW YOU CaN TYFE A& CONMTROL °"F* TO GET EBACK T0O
CONSOLE COMMAMD LANGUAGE MODE WITH THE FROMPT “o-:0



10

LOOO1 FPA
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EF750

The Floating Point accelerstor (FFR) =
An optional hich-speed processor extention
to the Vax=11/7%0 CPU. FETS0,

A.

Purrose:

1. To increase the speed at which the

Vax=11/750 can execute certain
floating point instructions.

a, Single-precision floating

b. Double=precision f£loating

€. Extended Modulus (EMOD)

d. Polynomial (FOLY)

2. To enhance the execution of integer

multiply instructicns

3. 1t will not accelerate execution ot
grand (G) or huge (#) tloating
instructions.

Characteristics:

1., Extended~Hex Module

2. 29 gate arrays

3. 64-bit fraction dats path

4, Mo internal diagnostics

S, 80=-pit micro~worgd

6. Operates independently of the CPFU

2, Uses CPU data cache for date fetch

b. Uses the CPU Instructicn bpufter for

instruction fetch

Cc. while FPA 1s executing, the CPUL can;

1) Calculate remory sddéresses
2) Fetch data

3) Prepare tc trensmit cata
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4) Store FPA results

7. Can operate on numbers from .29 X 10 to
1.7 X 10

8. Can operate on signed integers from 2 to
2 -1,

Interfacing to the CFU.

i, M=Bus

2, w=Bus

3. Miscellaneous
a. Control store address lines from CCs.
b. Except;dns/lnterrupts to UBI.
c. Clock signals from the DPM,

d. Others, to and from all of the above.
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THE MICROFICHE LISTINGS FOR ECKAB.EXE AKD eECKAC.LXE
GIVE BOARD LAYOUTS ANMD LOCATICXNS OF EACH GATE ARFAY,

BOARD CONMFIGURATIODHS

(TOP)
THE FPA MODULE #L00O1

I FCC I | FOA I | FEX I 1 FEX |

3> LED (FPA ENABLED)

|
|
i
i
I
1
l
{
l
|
|
|
'
|
|
!
|
|
|
!
|
|
{
|
|
|
|
|
I
|
I
!
|
|
|
l
|
|
i
|
|
|
i
I

\FFA
\FEA 1
VcLa
\FFA 1
\ FEA )
v OFFA I
\OFFA
T

T
\Fes
| Fes
\ Fes
T
| F10 )
T
\ F1a

VoFm 0
T
VFeR
T
\Frm o
| Fio 1
VR 0
\Fma

,
[
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ol

A\

C

i
| o

1

4

- -
A

| FPA
OPERANDS ] N
M3US ] oama
— PATHS
OPERANDS/RESULTS L OGIC
us

D

FPA CONDITION CCDES
INTERFACE CONTROL

CONTROL SIGNALS

TIMING SIGNALS

. CS FPA CONTROL
| LOGIC CONTROL
) . , SISNALS
INTERFACE CONTROL
1 CS WCTRL _ >
; '_ STATUS
: OPCODES SIGNALS |
i XBUF > ;
>
> i

FPA 1/0 CPU SIGNAL INTERFACE

-
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FP750 INSTALLATION PROCEDURE

*%% CAUTION ***

THE L0001 “ODULE, AS ALL 11/750 MCDULES,
CONTAINS ELECTROSTATIC DISCHARGE SENMNSTIVE DEVICES (ESDS).
THE USE OF THE VELOSTAT KIT IS ESSENTIAL
TO PREVENT DAMAGE WHICH MAY NQT
8ECOME IMMEDIATELY APPARENT,
(VELOSTAT KIT NUMBER A2-¥0239-10)

1) Run system shutdown or the equivalent (RSYSSSYSTEM:SHUTDOWN)

2) Verify that the hardware revision level {s Rev 3 or higher,

and microcode revision level is equal to or greater that 94
decimal (step 4).

3) The FP750 will only work correctly in 11/750 systems that .
contains MINIMUM CPU Microcode revision 94, To verify revision level

of the 11/750 system examine the System IDENTIFICATION Reqister
(s1iD).

4) Place the keyswitch to the LOCAL position, HALT system
(*P) and type the following:

>>E/I 3E
(printout) I 0000003E . 02005EXX
| |
’ ‘----- ***
. Hardware Revy
Ucode Rev 94
(HEX SE)
XX = 03 L0011l controller/old backplane
XX = 30 L0011 controller/old kackplane/SID switch
XX = 38 L0016 controller/new backplane/SID switch
NJTE: VAX7S50-R=003 FCO (REV 94 Micro code) is a prereguisite before

the installation of a FP750 option, This FCO consists of rework
to the L0004 UBI module and replacement of the LOO0OS CCS module,
this will bring both modules (CCS and UBI) to REV "H",

This FCO can be ordered using EQ-01128=01 number,
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¥x%¥ DJ NOT INSTALL THE L0901 MODULE WITHOUT PROPER MICROCODE LEVEL **x*

§) Place tne frontpanel Action on Power Switch to the HALT
position, and remnove power from the system,

6) Unpack the VeloStat tool from its container, ooen package,

and attach the 15° pot ground cord to the VeloStat snap fastener,
which attacned to the wrist strap. Attach the end with the alligator
clip to a reliaple electrical ground on the 11/750 systenm,

7) Install the LO00! FPA module in slot #1 of the CMI backplane,
If the RDM or DM L0006 module is not already resident in the
CPU, install it in slot 26, move the console and TUSR cables
from the left side to the right side of slot #6 on the processor
backplane (looking at the back of the processer),

8) Reapply primary power by turning the keyswitch to local
position, on the console panel, The systen will come up in
the HALT state, with the console prompt >>>,

9) Test the FPA’s ON/OFF (enable/disable) capability by using the
following console commands:

33> D/I1 28 0
>»> E/1 238

(print out) 00000028 00000000

Depositing 0 to IPR# 28 disables FPA (GREEN LED will not be 1it)

>>> D/1 28 8000
>>> E/I 28

(print out) 00000028 00000001

Devositing 8000 to IPR# 28 enables FPA (GREEN LED will be 1lit)
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NJTE: FP750 uses the Accelerator Status/Control register IPR #28

Reserved Ooerand
E.‘able Accelerator CX I XYY YR Y Y EETE T Y]

Azcelerator Type X L P L R P Y Y P R P R Y R P R L L L R L R Ly

The following diagram describes the'bit position of the
Accelerator Control/Status Register (ACCS)

31 24 23 16 15 8 7 0

{ X000X000D000000G0XO0000000000000O0T0O0KX ]}

' *----------------+

l |

Zrror ===’ | ' - -
’ |
[ 4

§ — -

8it <15> = FPA Enable (%0)
Bit <7:0> - Accelerator Type

= No accelerator (or disabled FFPA)
= Enabled FPA
=255 = reserved

Note: ACCS <15> always reads as 0, In order toc determine if an
11/750 has an FPA you must first write a 1 to ACCS <i5>
then read ACCS N>, If it reads 0 there is no FPA present,
if it reads back as an 1 there {s an FPA and it is now
Enabled,

3nostic Acceptance

HRBHNABHERNRRNNENNNN

The VAX Architectural and Floating Point Instruction
Exercisers are used to verify the inteqgrity of the FP750 option.
These jinstruction exercisers will run under the Diagnostic Suvervisor
stand=alone or on=line, but to properly test the FP750 they should
be run stand-alone, (In on=line mode, tney cannot disable and
enable the FP750). The enhanced DP¥ micro difagnostic is used to
verifty the logic wnich {nterfaces the FP750 from the DPM module
of the 11/750 processor,

Version V07,2 or greater of the ECKARB DPM micro diagnostic will
verify some of the CPU-FPA interface logic, Verification of this
interface logic, w#hich is resident in the DPM module of the CPU
and is not activated until the FPA is enabled, 1s tested under
test D2=-DC of this diagnostic. These test are listed below:

D2 The FPA Enable/Disable Function
D3 FPA Stall/#¥ait Test

D4 4ABUS/WBUS Interface Test

DS FPA Reserved Operand Trap Test
D6 FPA Trap Logic Test

D7 Condition Code Test (1 of 4)

D8 Conadition Code Test (2 of 4)

D¢ Condition Code Test (3 of 4)

DA Condition Code Test (4 of 4)

DY FPA Copv fo Cendition Codes

DC rPA Copy ¢f£ the FU 381t



10) Boot Diagnostic Suocervisor (ECSAA) and attach the processor.,

>>> B/10 {device]
DS> ATT KA750 CMI KAO NO NO YES 0 1

LI

(Accelator type)

=== ( {=FPA 0=Fo FPA)
DS> SELect ALL

PS> SET TRace

11) Run EVKAR

The ARCHITECTURAL instruction exerciser will run first with
the FP750 disanled  (Green LED on the LOCO! 4ocdule will not be 1it).

When this first pass has completed successfully, another pass with
the FP750 enabled will be performed,

12) Run EVKAC

The FLOATING POINT instruction exerciser like EVKAR, will
also run with the FP750 disabled on the first pass. Again after
when successful completion, the FP750 is enabled and tested,

If a fallure occurs when running either EVKAB or EVKAC, run ECKAB
(DP™ micro diagnostic) to verify the integrity of the interface

.loaic on the DP™ module, If the failure is not detected wnen running
ECKAR, reolace tne L0001 module and rerun EVKAB,EVKAC, and ECKAB,

13) Run ECXAB

]fun DPM micro dilagnostic to verify the interface logic

“p (go to console mode(nalt any macro
program activity))

“D (go to RDM conséle control mode)

RDM> (get RDM Prompt;install TUSS tape)

RD¥> TE (start test)

14) Error Free Passes of EVKAB,EVKAC and ECKAB indicate verification
is complete (diagnostic runtime is atout 4S5 minutes),

1S) If ]’D™ is to be removed, power down system, remove LOOC6é module,
replace Console and TUS8 cables to their original positions,

16) Dis-connect the VelaStat tool and repack it in the kit container,
17) Power up system,

18) Bootstrap customer’s operating software,
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L0002 DPM
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sSLaT 2). THE DATA PATHAS :QuwuLE (0PM) 310002

IT HOUSES THE GERERAL PYRPUSE RFGISTERS (GPR°S), LdLFR:AL
PRIVILEGED REGISTERS (IPR’S), WMTEMP AND RT<4P MICRGCSDERD
REGISTERS, ARITHMETIC LOGIC UWIT (ALu), ROTATIR LOGIC,

Q A¥D D REGISTERS, P AND 3 LATCHES, SYSTEY CLACKS,
MICKOSEGQUENMCER, IR DECODE RG4S,

THE DPM IS CONNECTED TO THFE W BUS AND M 3JS.
(THE MICRQOSEQUENCER IS CONMECTED IO THE CCS 9F CGURSE)

NCTE: THERE IS NQ PARITY CHECKING AT ALL ON THE 994 YODULE
OTHER THAJ CONTROL STORE MICROCODE PARITY #HICH IS-LATCKED
ON THE MIC, USI, DOP4, AND CCS MUDULES AJdD CHECKECD ON ThE [Pm,
THE MICRODIAGNOSTIC ECKXAB.FXE TAPE %1 WILL T<EST THE Ted.

GATEARRAYS: ALP,ALK,CCC,CLA,IRD,4S54,Prd3,3AC,SPA,SRK,SrM,TOXK

GATE=-ARRAY ¥AGIC BOOK PICTURE SYM3CLOGY

X:X = COMPLETE RAWNGE OF BITS CONTAINED IN EACH CHIP
N = NOT APPLICARLE IN THIS CRIP
<> = 31I=-DIRECTIONAL (MAJAOR 8US)

o INVERTED
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(TQOF)

THE DPH

| SPA |

I TOK |

I SRML |

MODULE

T
I ccc 1
sk 1
ca 1
| aLer 1
| a2 |
| aue3 1
| aea 1

I SRM2 |

4L0002

| usc 1
| sac
\Isp
T
1 aes |
| aes 1
| ALer
| aLes 1

| SEM3 |

PINS>>>>

.
— m WEe wum v S e OB - E—

{
{
t
|
i
[
‘
|
I SR¥¢ | {
|
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DATA PATH
3—; mf-
] s
T _ =] -
o] | Towe I o3 [ o """ 200 ACOR. jwwa, Ut LoaK .
2 : I T »s
(1] )
=
p— \ == — i
N
sous ) _
== s =
== o
, — > (: oo
anrss 1 1 1 ;
"m] \ P /
‘ ‘ ALPLOGIC
\ ..I‘S pyo
===/ ams r—n;e—] —_—

Data Path Block Diagtam
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COVNTAINS LOGIC TO PERFIRY 1094 ARITHHYETIC 21D LOGICAL

SHIFTER FQR ULSE
(SEE SIK AJD SRM CHIPS)

3IT SLICE
<3=9>
<7=4>
<11=3>
<15=12>
<19=15>
<23=20>
<27=24>
<31=23>

FECKAB.EXE

1 THROUGH 3)

S3US (SUPER RUTATCR RUS INTERNAL TG PPM ONLY)

USED TO TRANSFER INTERMAL RUTATIR DATA EBEETWEERM
FIRST AMD SFCOMD LeVEL SHIFTERS. )

NTERNAL Tu 0OPm JNLY)

USED TO TRANSFER DATA FR04 SCRATCHA °PAD REGISTERS

TG
MBUS (MEMGRY BUS, SEE MAJOE BUS DEFIN(TIOAS FAGE)

ALU,

ALP: ARITHSETIC LAGIC PRICESSAP (ALY)
FUNCTIONS. ALSU CONTAINS A "SECGAND wLEVEL®
WITH THE SUPER ROTATOR YULTIFLEXER.
3 CAIPS: CHIP
ALP 1
PART NUMBER ALP 2
19-14682 ALP 3
ALP 4
ALP S
ALP 6
ALP 7
ALP 8
BEST DIAGHNOSTICS: OPM MICRG’S
MODULE: DPM GATE ARRAY: ALP (
BUS DEFINITIONS: SB =
RB = RBUS (ROTATOR 8US 1
(EXCLUDING MTEMPS)
NB =
wB = WBUS (WRITE 8US. S

TERM DEFINITICNS: 44UXZ =

EE MAJOR BJS DSFIVITIGNS FAGE)
PLEXER EQUAL TJ ZERQ

NyNEXT_DATA,EXTLLATA,EXTLDATA

$B(2,6,10,14,18,22,26,30)aclan=cccecccee0 43 EXT.OATA,SXTLDATA,EXT_DATA

Q (0,3,7,11,15,19,23,27)ae2a0]
§B (1'5'9'13’17’21'25'29)"3f-'
QD CLKwmwid<0l

GENERATE CARRY (G X:X)aab5=0l|
Ahuc(0'3'7’11'15'19’23'27)--6-0'
v (N'7IN0151NINr"l31)--7-—l

A (3,7,11,15,19,23,27)au8=0l
PRULPAGATE CARRY (P X:X)aada.0l
W6(3,7,11,15,19,23,27,31).10<>1
a8 (1,5,9,13,17,21,25.,29).11<>]
VGlal2aal

VCCallmal
WB(236’10'14'18'22'26'30)-14<>|
«6 (0,4,8,12,16,20,24,28).15<>]
A (0,3,7,11,15,19,23,27)<1601
ALPCTL 2 (CPC2)wmlTa=l

ALK OP 4 (CPC4)al13.-l

ALK OP 5 (0PCS)al9%aai

ALPCTL 3 (CPC3)a29aa

wMUXZ 3(0,0,1,1,2,2,3/3)alla!
ALK OGP 6 (OPC8)n22mai

ALK OF 0 (GPCO)L23.]

ALK COP 1 (OPC1)a4m=l!

N BUS MULTI
ALP
0 10=4

T-SHF 1

lawd4b6.SB (6,10,14,19,22,26,30,34)
lom45.SB (3,7,11,15,19,23,27,31)
10ed4d4SHF 0

lme435B (5,9,13,17,21,25,29,33)
lewd42.SE (4¢,8,12,15,20,24,2%,32)
lewdleS3 (V,4,8,12,16,20,24,238)
j0=ad0ald (3,7,11,15,19,23,27,31)
loo39.RB (3,7,11,15,19,23,427,31)
e 3BLGROUND

10a37.RB (2,6,10,14,13,22,26,3C)
}0a35.K3 (1,5,9.,13,17,21,25,29)
lee3SoGRUUND

|oe34.DP PHASE

|0w33.kb (6G,4,8,12,15,2¢,24,2¢%)
10328 (2,6,19,14,13,22,26,30)
{0.31./”8 (3'7’11'1501"23527131)
loa3UL¥e (0,4,3,12,16,20,24,28)
leel29.ALPCTL 9 (3IPCO)

o288 (1,5,9,13,17,21,25,29)
lew27eAL?CTL 7 (39CT7)

| em 2B LALPCTL 8 (2P

Q) 10235+ IVidnm,+3VN24,X(3:15)eyN,
cemmmccaca £(8215)%1,0S17221,081281,C081271,
wS1ZE21
SINGIRS N ROARD

TYIS STNZ TAwa

AN

RCS
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ALw: ARITHMETIC LOGIC CONTROL,
CJiiTROLS THE ALP FUNCTIONS BY JECIDIYNG 4ICROCOLE
LHPUTS AND GENERATINMG THe COwTROL SIGwALS.
PART NUMBER 19=14689
BEST DIAGWOSTICS: DP¥ MICRC’S ECKAB.EXE
MQDULE: DPH GATE ARRAY: ALK

TERM DEFIWNITIONS: (SIQ) =

ALK

SAIFT IN/CUT - -

Q3 (SIN) Tanlag==w==se==eg_48_Q (SIQ) 9

ALU SIQ Ouwe2.0l
ALU SI0 3lez3.0l
ALPCTL Oumiwa!
ALPCTL laaSawl
ALPCTL Sawmbawl
ROT deunTeal
DOURLE ENABLEL10aa!
PSLCellaa!
VGAnl2eal
VClallaal

ALK 0P 6uldaal
"ROT OwnlSoal

ALK QP S5o16aai
ROT 1lelTaal

QD CLK.i8.0l|

ROT Sal9%aal
ALPCTL 7220l
CARRY OUT (COUT).21.0i
ALPCTL 9<22aali
ALK QP 4.23..1
ALX OP 1.24aal

Q

Q)

1<>47 .48 31
1<>46.W3 30
10.45.G (SIO) 135
10u44Q (SIO) 31
| ewd43.ALPCTL 3
lewd2.ALK QP 9
lew4l1aC 31

|l w40 ALPCTL 4

|l me3d9.8CD

| m=e3B8LGRAUND

| me37ALPCTL S
lew36LALPCTL 2
l=e35.GRCUND
le=34ALPCTL 3
10-33.LONG LITERAL
law32.5PW 1
lewe31.D SIZE 0
lmew30.S5Pw 0

| ee22.SPWB ENABLE
| mew28LSPil EVABLE
lew27SPW4 ENABLE
le=26.D SIZE 1
10225L(BYTE) X(3:15)EN

(8YTE)
(LONGAGKL)
(WOkD)

TAIS SIDE TOWARDS FINGERS On BUARD
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cccC: CoONNT1IVN CODE CHIP
CAONTAIUS PSL(PSw) BITS <C,V,Z,N,LV,F1,dV>
CONTROLS THE SETTING Of ALL CONDITION CIOCES FQR VAX
NATIVE AND COMPATARILITY “0ONDE INSTRUCTIONS AT ThE
REQUFEST OF THE MICROCODE.
WORKS IN CONJUNCTION WITH THE ALU.
PART NUM3ER: 19-14684¢

BEST DIAGNOSTICS: DPM MICRO’S ECKAB.EXE
MIC MICRO’S ECKAC.EXEZ

MODULE: uPM GATE ARRAY: CCC

TERM DEFINITIONS: CCBR = CONDITION CODE oRANCH

ccce
D SIZE Oualae======eee«g_48_FPA PRESENT
D SIZE law2aal O 1€>47.WB 15
WMUX Z BO (BYTE)ew3dem! |l emd6ALUV 31
IR 6ecldunl | ewdS5<ALUV 7
IR 4ucSaal | emd4ALUY 15
IR Teebaal lewd3.42UX Z 31 (3YTE)
IR SeaTaal 10-42_ALUC 31
IR 3mafaal 10-41.ALUC 10
IR 2aa9al 10.40.ALUC 07
IR 1.10aa) 1<>39.48 31
IR O0allo.l | «=38.GROUND
VGAL12_.! lew37o4UX Z 883 (3IYTE)
VCCal3aal 1<>36.W8 7
FPA Za.14.01 | «=35.GROUND
ARITHMETIC TRAP_15.0! 1<>34._wR S
FPA Val16un| l-=33.CCBR 1
PSLCalTaal 1<>32.%8 &
CCBR 0.13..! lae31oWMUX Z 32 (3YTE)
PROC IVIT—19.0| 1<>30.%8 4
BUFF B CLKZ20..! lew29.CC CTRL 3
A3 0.21<>1 l«=28.CC CIRL 1
WB 3.22<>1 lew27<CC CTRL 2
WB 1.23<>1 le=26.CC CTRL 0
A8 2.24<>1 Q) w250 CLK EN

THIS SIDE TOAARDS FINGEPS 2N 3JARD
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CLA: CARKRY LGOK AnEAD
LOGKS AT ALP? CHIPS (P AdD G SIGHNALS)TO GZVZRATE ALU/CR
PROPAGATE CARRIES, AS WFLL AS DEALING wITH4 THE STATE CE
THE MOST SIGHIFICAT RBITS OF EACH UATA TYP< T AILL TEE
CCC CHIP W1TH DETERMINATION OF POSITIVE IR VEGATIVE
CHARACTERISTICS.
PART NUMBER: 19=14686
BEST DIAGNOSTICS: DPM 4ICRN’S ECKAB.EXE

MODULE: DPM GATE ARRAY: CLA

TERM DEFINITIONS: BCD BINARY CODED DECIMAL

ALUC ALU CARRY BITS
CLA
G (12315 uanlatv=emcccsas__48_3D0 CLK
N0l BCluw2a=l © | ew47aLONG LIT
ALUC 23 (C6)mw3aol |l wwdba+3V NOM
P (12:15)aedaol 1045LITREG CLK
G (04:07 )50 |0ad44.G (31:28)
ALUC 0 (C9) aabd0l 10wd3.P (23:20)
[ P B | 1 0wd28CD FRIV ALK
= Bwe | |0adlal (19:15)
NeowPaw 10ad0LALUC 07 (C2)
ALUC 31 w100l |0w39.P (31:23)
G (03:00).11l.0l | 0=33.GRIUAND
‘ VGAL1 2.0 037 ALUC 1S (C4)
VCCwl3.0l |0a36.G (11:08)
G (31:28)e14.01 ] 035oGROUND
ALUC 31t 15201 |0w34aG (19:156)
G (23:20).16a0] 10w33.P (V3299)
G (1S2312)ai701 |0m32P (27:2%)
P (11:08).18.01 1031 (07:04)
G (27:24)=19.0! 10e30.P (07:04)
ALUC 27 (C7).20a0t 1029.G (03:00)
G (11:08).2101 10=28.G (23:29)
G (27:24).22.01 1027 CARRY IV FROM ALK
ALUC 19 (CS5)a23-01 l0a20LALUC 03 (C1)
G (19:16)a24.01 Q) l0a252ALUC 11 (C3)

THIS SILCE TOWARDS FINGERS ON BOARD
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[KD: INSTRUCTINK REGISTER DACHNE CHIF

RECEIVES INSTRUCTION STREAM DATA FRGM T¥Z EXECUTICH GUFEEPS,
HELPS DECUDE THE QP CNDE AT 1st OPERAYD SPSCIFI&R, ALL ASSISTS
THE IRD1 DECODE ROMS Id GEMERATING THE PRIPSR AICROCSCE ADDRESS
FOR EACH INSTRUCTTIAN AND ACDFESSInG MODE. 0P CUDES ARE LATCHED
IN IRD UNTIL HEXT IRD1 TIWE,

<--CSAD(9=3)-------------.-----IR01 ROM

<==CSAD(10:0)==<-IRDX ROHM ! EXECUTION
. - ! 3UFFERS Gl
! ! 41C MOODULE
ceoeoseesescseasvew ! (HDR) CHIES
<=CSAD(3:0)=-={ QSR | IR | <e===t===Xpd DECODE BUS== C==< XB
Tonenseseceoswecses == Xb 1
IRD CHIP
PART NUMBER: 19=14696
BEST DIAGNOSTICS: DPM MICREC’S ECKAB,EXE
MODULE: DPH GATE ARRAY: IRD
IRD
XBUF 00aclan=====cceae__38_(IRO ROM)IIR 09
XBUF 04uelanl 0 1<>4T7 XBUF 11
A8UF lacleel 1<>46.X8U¥F 09
X3UF 10..4<>| |lee4S5wCTRL 2
(IRD ROM)IR 0lanS.! lam4d20ISP 1ISIZE 1
(IRD ROM)IR (OfmuBaw! le=43.XBUF 03
(IRE ROM)IR 07naTa=! lee42.X8UF 08
(IRD ROM)IR 05..9..! lee40L.IRD RNUM
(IRD ROM)IIR 02,10l lem39LC(IRD RI4)IR 03
X3UF 09.11<>1 lee38.GRAUND
VGAL12-a] lew37-IRD RNUY 0
VCCal3..l le=362IRD RNUMA 3
. (IRD ROM)IR 04nlba! lae3S5.GRAOUND
(REGISTER ¥NDE)DST RMADEL1S5..1| lewe34.IRD ACTL 9
CUMPATABILITY MOCE)PSL CMu16u-! 1<>33.X3UF 14
XB8UF 0SalTaat lee32.BUF W CLX
LOAV OSR ALt18.0! lem31.IRD ADD CTL 1
XBUF 15.19<>1) lwae30.IRD CANTRAIAL
X3UF 12.20<>1 10.29.CSAT 03
DISP 1SIZE JL21.a! 10.23.CSAD 090
X3UF 13422<>1 lew27REGISTIR 4008
L3AD IRL23.01 l0a286.CSAD 01
X3UF 07a28ael Q) 102.25.CSAD 02

THIS SIDE THOwWARDS FINGEPS 2% 3DARD
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SEQUENCES THE AICROCODE, FORAS wus 6 giITS ¥ CONTRCGL STuURFE
ADDRESS, COwNECTED IO THE MICRL STACK AJD JEXT FIELC LAICHFS,

MSGe 4TCRO SEQUENCER

PART NUMBER: 1Y=14695

BEST DIAGIOSTICS: DOPM #ICRC’S ECKAB,EXE

MCODULE: DPM GATE ARRAY: MSQ
4SQ ,
LIT lealeo==c=ecccea__48_0DISABLE 41 SEAT
LOAD 9SR A..2.0l o© le=47BUF B CLK T
BUT CTRL CODE Amn3a-l 10=46.D0 SZRVICE
BUT 2eadeel 10~4S_MSEQ INICT (NRGATIUN CF LCLO)
BUT OmaSeal 1-=44_BUF Y CLK
30T lacbo=l |==d43_STK 5
LIT 0unlaal 10-42-0SI8 (FRUM 05 ROM IVH)
FPA #AITo_8-0I |0=81_ZERD HI HEXT
USTK ADDR 3ewSe-l 10-40_MICRO ADDRESS INAIBIT
USTK ADDR 1.10a.l |0=39.ENABLE IRD R04 H
USTK ADDR 2ulleml | e=38_GRCUNLD
VGAL12..l l0=37<USTK QUTPUT ENABLE
VCCal3aal le=36-JSR
USTK ADDR Onlde-l | a=35-GROUND
IRD CTR 1Sl [0=34_CSAD 5 (ADQ)
IRD CTR 2u16aal lw=33_HXT 5
STK 0ul7axl le=32.6XT 4
STK 1.18.<1 10=31.CSAD 4 (aDC)
.CSAD 0 (ADC)a20.91 |=e=29-STK 4
CSAD 1 (ADC)a21.0l lmm2B8NXT 3
STK 2a22eal 10=27.CSAD 3 (ADC)
NXT 2-23.al lem26oEKABLE WICRI VECTCR

NXT 0224wl Q) 10-25.CSAD 2 (ADC)

THIS SIDE TOWARDS FINGERS Jd 30ARD
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THERZ ARK FIVE wAYS 0OF S2QUENCI&G THE SICRAICODE:

1). STRAIGHT THROUGH NEXT FIZLD AOCRISSING (M) ACGDIFICFIIONS)
2)., BRANCHIWNG OW BUT COVDITIONS LN HARDwARSE

3). PERFORMING MICRO VECTOR PERATIONS

4)., JUMPS TO AND PZTURNS FRO4 MICRGC SUSROUTINES

S). INSTRUCTIOW DECAODE

MSQ

SAD(5:0) esessecscesmas> NEXT . TO cCs
.0W NEXT FIELD - FIELD e 0 MCDULE
cncansencvccwan/| . '-------------'- ] al= f=1 -----------_d-/
t | | |
booant Lo T I R A
i i ‘ P i I 10 Jo==+ 1 | |
l | <=USTK==>1<=" I C B P MICRO VECTCR CODES
' ] | ] R L 1IN ' ‘ ’ oceeseuesssvcoseacas
prenn=yt | i 3 B8 11 )Joe===¢ | | 1 X <== SAC CHIP
!ICROSEQ IN1Te==>| i I e=e’ (] “ YACEND TRAPS
{ | T 11 |
cmeccccccaceaas)\] | V5 ==-, P 2 X <== SAC AND
JUT FIELD | I E 12 Jo======4 | - UTR CHIPS
ceemceaccemnean/ | | € ===t i | MICKG TRAES
' ' T eome l 3 X <== UTR AND
JSR BIl=e=em===>| I o I3 )om==amc=es - INT CHIPS
; | R ===t | INTERUPTS
l |
| |m==eZFRO HI MEXT==> 459 CHIP

PX L L L L L L L LA L2
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PHZ: PRACTICALLY HALF BUTS
CONTAINS PSL BITS <Ci,TF,FPD>, STEP COUNTER, STATUS FLAGS,
AND A®QUT HALF THE LOGIC TC PERFORM (3UT)JIRANCH AN MICFC=
TEST MICRO-ORDERS,
PART MNUMBER: 19=-14703
BEST DIAGNOSTICS: DPM MICRO’S ECKAB.EXE
MODULE: DPM GATE ARRAY: PHB

TERM DEFINITIONS: PHR GCOD SAM = GOOD SAMARITAx 3US

PHB
D CLK ENABLE Hawla0e=e==ee=e=0_45.CSAD 1
CSAD 0wu2.0! O leed47-MISC CIL 0
W8 00aa3<O| 10-46.L0AD IR
Newbewl 10Ld5.BUF ¥ CLK
PSL FPDawSwl l e 4oPHB GUOD Sa¥ 1
B 03aab<Ol 1<>43.96 vd
INTERUP TewT o= | le=d2.PHB GO3IN SAV 2
CSAD 3..8.01I le=d41.PH8 GJOD SAM O
CSAD 2a.9.0] ) 1<>40.%8 27
DO SERVICE.10.0l 1<>39.48 31
A8 01.11<>! | @3 8aGROUWD
VGAL12weal lew37-PSL TP
VCCal3daal 1<>36.48 30
W8 02.14<>| | m=35aGRAUND
DISABLE CSADw1Sewli lee34.PSL CM (CI4PATASILITY MGDE)
BUT 0ulbaal 10=33.CSAD 04
BUT 117wl l«=32-IRD LOAD RNUM
LONG LITERAL.168.0! la=31oIRD ADDR CTL 0O
3UT 4,.19..1 10-30_.LOAD OSR A
3UT 5220aal | ==29.IRD ADDR CTL 9
BUT 2a21aal | =?23-M4ISC CTL 3
BUT 3n22ewl lew27MISC CTL 1
48 05.23<>j lew26-MISC CTL 4
CSAD S.24.0l (@) lw=zS5<"I3C CTL 2

THIS SIDE TOWARDS FIMGEKS CnN BOARD



SERVICE ARBITRATION AND CLOCKS 3 1

CONTAINS THE IRD COUNTER (WHICH IS USED PRIMARILY TO TRACK THE
NUMEER OF RBYTES OF ISTREAM DATA THAT HAS EEEM EXECUTED)»

SERVICE ARBITRATION REFERE TO THE FRICRITIZING OF TRAFS AND
MICROTRAFS, AND FINALLY THE SAC CHIF CREATES ALL SYSTEM

CLOCKS, (BABEsB»QDsMyFHASE) FROM THE OSCILLATOR INFUT (R27-R23
ON BACKFLANE)» SAC ALSO HAS CONNECTIONE TQ THE RIM MODULE TO
HANDLE CLOCKING CONTROL AMD DISAEBLES THE CCE EOARD FROM DRIVING
THE MICRO ADDRESSES DURING MICRO DIAGHNOSTIC EXECUTION,.

THE SAC CHIF ALSO MONITORS THE FIRST CS FARITY ERROR (DETECTED
RY THE ACV CHIF ON THE MIC MODULE). LOOKING FOR ANOTHER ONE
REFORE THE FIRST IS DOME WITH IT’S MICRO-TRAF (IN WHICH CASE

IT WILL IMMEDIATELY HALT THE CLOCK.

" BASE CLOCK

_ = 1580 NS 4.25 MHZ RUNS CONSTARNTLY
: B CLOCK = 180 NS 6.25 MHZ BRASIC SYNCHRONIZED' CLOCK
USED THROUGHOUT THE CFU aAMD UNMI.
M CLOCK = 320 NS CAM BE EXTENDED WITH THE CLKX RIT OF

MICROCODE TO 480 NS THIS CLOCK IS THE MAIN
MICROSEQUENCER CLOCK USED TO STROBRE MICROCODE FROM
. CCs.
FHASE CLOCK= SFLITS THE M CLOCK INTO TWO HALFS. FHASE IS HIGH
DURING THE FIRST 140 NS DURIMG WHICH TIME ALL
READS OCCUR» THE PHASE IS LOW DURIMG THE SECOND
150 NS WHEN ALL WRITES OCCUR. THE FHASE CLOCK
IS ALSO EXTEMNDED WITH THE CLKX EIT.
FOLLOWS M CLOCK, IT IS USED TO CLOCK THE
Q@ (QUOTIENT) AND D (DIVIDEND) REGISTERS INTERNAL
TO THE ALU SECTION OF THE DFM MODULE.

QD CLOCK

FART NUMERER: 19-144691

REST DIAGMNOSTICS: ALL MICRO’S IFM MICRO’S
MODULE ! DFM GATE ARRAY?: SAC
54C
CONSOLE HALT._l_o-=————=——- —_A8_CLKY (CLOCK EXTENDD
CFU 0OSC IN(18.75 MHZ)__2__! o ! __47_FF TRAF L
N__3_ 0! Lo 46 _ARITHHETIC TRaF
FHASE__4__! :0_45_FPA STALL
MEM STALL__5__! VOo_AA_FFA WAIT
SETC__6__} ' __43_TIMER SERVICE
EASE CLOCK__7__! 'o_42_CSal 1
RO ADDR INHIKIT(FROM RDM)_._.8._! to_41_CSAanl ©
CS FARITY ERROR__9__1 'o_A0_CSal 2
SL OM (COMPATARILITY MODEY_10__} PO 39_IHTERURT PENDIMG
© MHALT(STOFS B CLEY_1l1_o! L __ER_GROUND
WEA_12_ 'o_37_FSL TR H
PCC_13__1 ‘o 3&_LOALD OSEK
MICRO TRaAF_14_0} C IS5 _GROUND
IRD CTR 1_15__1% lo-34.00 SERVILE
BUT O_1é__1 Vo I3 SHMARLE MI CTOR
BT 2171 : JOQURLE
BUT 1.18__1 ;
BUT OTRL CODE A_L19._| Lo
RBUF =L Ly

THT



SPA: SCRATCH PAD ADDRESSING CHIP
THE SPA CUNTROLS THE ADDRESSIANG GF T4tk 54 SCRATCHEPAU ReGISTERS
Adl IT CONTROLS THE REGISTER BACKUP STACK (3ACKS UP (P TIC &
GPR REGISTERS), CONTAINS LOGIC TO KEEP TRACK QOF THE AUIC=
INCREMENTING/DECREMENTING GF THE GPR’S, DEVELOPS IT’S CwN
STATUS BITS AND ENABLE SIGNALS FOR THE VARIJUS REGISTEFRS.
PART NUMBER: 19-14690
BEST DIAGNOSTICS: OPM MICRO®S ECKABJ.EXE -

NODULE: DPM GATS ARRAY: SPA

TERM DEFINITIONS: MSPA = MTEMP SCRATCHFAD ADDRESS
RSPA = RTEMP SCRATCHPAD ADORESS

RNUM REGISTER NUMBER 3US (FROM RNUM REGISTEEK)
SPA
IRD RANUM lanlan===e=cec==__48_IRD RNJY 3
D SIZE Ouwl2.-! O |l eed47<IRD RNUM 2
IRD LOAD RNUM (LOAD REGISTER) mem3ewwl <>46.48 02
D CLK ENABLEmaidwwl 1<>45.48 03
BUF M CLKaa5-01 1<>43.48 09
PHASEewTwal 1<>42.48 01
YSRC 2aclaal lew4laSPA SIO0 (STATUS)
MSRC laa9ae! lead0LSPA STl (3TATUS)
ASRC 0wlloa! la=39.0 SIZE 1
ASRC 4.llaal |l e=38_GEJUND
VeAwl2eal low3d7ToINSTR FETCH
VClalilaal jewe3b8.RCS SPR (EVABLE)(RSRC/=GPR)
RSPA 1a14a.l! | w35 GROUND
MSPA 1.15..1 law3d.RSRC 1
MSPA 2al16nal : 10=33.LITREG EVABLE
RSPA 2.17..1 lee32.RSRC 3
MCS TEMP (ENABLE) (MSRC/=T4AP).13.0! lew31LDST w#)IOE (DEST. IS REG, YODE)
- RSPA O0a19..! le=30RSRC 4
1SPA 0e20ual |l @29 LKSRC S
RSPA 3.21..l |we28LIT O
MSPA 3.22..1 | ew27=RSRC 0
RSRC 2.23aa! 1Ca26.RCS IPR (EMABLE) (RSRC/=IFR)
SPwMa24,01 Q) 10.25oRCS TMP (ENASBLE)(KSRC/=TI%P)

THIS SIDE TOWARDS FIWNGERS Un RGOARD
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REGISTERS FALL INTQ TWD CATEGURIES RTEZMPS AND 4TEwPS, THE
DEFINIIION OF THRESZ CATEGURIZS IS AS FALLOAS:

PToceaceccvcecnoed

emeccecenece=e\ | % TENPS |e===eceeee=> i 8U3
tommccccacaaay
A4 BUS
tmecccncccncat
cececeseecccee/ | R TEMPS |

l (GPR'S) l----------) R 8US
I (IPR’S) |
I C(RTEMP) |

Poccecceccccas$

M TEMP’S = M BUS TEMPORARY REGISTERS USED 3Y THE 4ICROCODE FCK
TEMPORARY STURAGE 0OF DATA,
(CAN ONLY BE ACCESSED BY MICROCODE OR MICRO=MCNITGR)
R TEMP’S =

CONSIST’S GF ALL REGISTERS THAT FEED THe R BUS;

R 8US TEMPORARY REGISTERS (#ICRQCIDE OR MICKGMCNITOUR)

GPR’S 16 GENERAL PURPOSE REGISTIIRS

IPR’S INTERNAL PRIVILEGED REGISTERS (TZMPORARY HOLDING
POINT FOR DATA DESTINED FDR MEMSCR’S

NOTE: RTEMP AND MTEMP 0-=7 ARE DUAL PORTED TUGETHER,
EX. WNRITING RTEMP S ALSDO JKITES MTE4P S
READS STILL OWLY AFFECT ONZ OF THEM



SRK3 SUPER ROTATIR CNWNTROL

CONTRALS SUPER ROTATOR

FIELD OF AICROUCQOF AND TELLS TRHE SRM CHIPS A4HAT I0 CO.

S AWD P LATCHES (STZE ANC PCSITION) ARE COWNTAINED IN THIS
NOTE: THE SRK CHIP CGNTRILS THE

ARRAY OF SIGHALS CALLED PRI (PRIMARY), 3ZC (SzCINDCARY), AND

SHF (SHIFT)

CAN BE QUITE

DIAGNGSTTICS

PART NUM3ER

BEST DIAGNOSTICS:

MODULE: DpPM

RO
RO
RO

« THESE SIGNALS ANL MALFUNCTIONS OF THESE SIGNALS
CONFUSING AND ARE BEST DIAGNNSED USING THE MICEO=-

: 19-14638

GATE ARRAY:

34

MULTIPLFXER UPERATIINS,

SRK

SR# CHIP FUNCTIONS VIA A CUMPLEX

DPM HICRU’5 ECKA3,EXE

SRK

T 3unloom===ee==ea__33_RGT 2

T awawl

(SECONDARYLFUNCTICN)SEC 3._4-0l

DSIZ

2512

(PRIMARY_FUNCTION)PR

w4UXZ 3YT

RQ

widlUXZ 9YT

SHFE 1(TO ALP 2ND LEVEL SHI

AMUXZ 3YT
#MUXZ 3YT
K-
w3
48
w3
WwB
4B
4B
s3
SB

THI

E 0ccSazl!
£ lacSeal
I 070}
E laciaal
T 4Vl
E fallael
FTlwllao!
ViAal2aa!
VCCal3aal
E 3.14..1!
E 22l15aat!
05.16<>}
02.17<>1
07.18<>]
03.19<>1
00.20<>|
06.21<>1
04.22<>1
06.23<>]
05.24<>

o

Q)

|Omd3 7 a(PRIAARYLFUNCTION)PRI 1
leedb6RCT 1

| Owd4S5-(SECONDARY _FUNCTION)SEC
] 0?4 (SECONDARYFUNCTION)SEC
13043 (SECINDARY_FUNCTICN)SEC
1042 (SECONDARYLFUNCTIUNL)SEC
|0edl e (SECONDARYLFUNCTICON)SEC
| 04020 CLK

|0=39.SHF 2(TD SRM 1ST LEVEL SHIFT)

lew38GRIUND
le=37<SRK ST1 (STATUS)
| ==36oSRK STO (STATUS)
| ew35<GROUND

10w34.SdF 4(TJ SR4 1ST LEVEL SHIFT)
0e33.SHF 3(TJ) SR# {ST LEVEL SAIFT)
| Om32SHF 0O(TJ ALP 240 LEVEL SHIFT)

1<>31.88 04
1€>30.53 02
1€>29.58 03
1<>28.58 01
1<>27.58 00
1<>26.53 07
1€>25.08 901

S SIDE TOWARDS FINGERS ON BOARD

LCUOKS AT KGT

CHIP.

4
5
2
0
1



35

SRA43 SUPER ROGTATIR MULTIPLEXER

4 CHIPS PERFNPR!M THE 64 FINCTIIONS UNRER SRK COMNTROL.

THESE CHIPS CUNTAIN A "FIRST LEVeEL" SHIFTER WHICH IS

CAPASLE OF TAKING A 64 3IT IMNPUT FROM ANY CIM3INATICA

OF THE R 3U8, 4 3US, OR SHORT LITERAL FIELD OF 4ICRCCOLE,

AMD SHIFTING AxY MULTIPLE OF FGUR BITS (NI3WLE)., THE 35 RIT
QUTPUT FRJIM THE SHIFTER IS PLACED ON THE 3SUPHER BUS (5 ELS)

AND SENT TQ THE ALU SECTION OF THE DPM MJDULE WHEFE IF LESIRED
IT CAN BE RITATED FROM O TG 3 MORE BITS INSIOF A SECONL LEVEL
SHIFTER (COMPLETE #ITH BIT BUCKET) INTERNAL TO T4t ALP CHIP’S.
THE OQUTPUT OF THIS SECIOND LEVEL SHIFTER IS JONCE AGAIM 32 BITS.

PART NUMBER:

BEST DIAGNOSTICS:

“0ODULE: DPM

CHIP BITS

SRM 1 0,4,8,12,16,20,24%,28,32
SR41 2 1,5,9'13117'21925a29'33
SR™ 3 2,9,10,14,18,22,26,30,34
S’R% 4 3,7,11,15,19,23,27,31

19-14687

T4IS SIDE [CwARNDS FINGERS

GN

DPM MICRC’S ECKAB.EXE

83JARN

GATY ARRAY: SRM (1 ThnROUGH 4)
: SRM
SAF 2melofe=ecmcce==g_48_SEC 5
SHF 4aael2a0l © {0ud7.+3V NO4,M3 09,mB 10,ME 11
SHF 3uwlaol 10.4648 31 L
RSRC 5,SEC 0,SEC 0,SEC Vawbw=! l0wd5.KB 28,29,39,31
RSPC 1,2,3,%4waS5aa! l0w44aRBE 20,21,22,23
SEC damwbda0l 10m33.RB 16,17,1%,19
SEC 3anTa0i 1942.R8 24,25,26,27
PRI lawfa0l Joad41.RB 12,13,14,15
CC 0,CC 1,ISTRM,RSRC Oua9aal 10.40.8B 083,9%9,10,11
+3V iv0A,GRND,GRND,GRND -10a0l lo=39.R5 00,01,02,03
+3V NOM,+3V NOM,GRND,GRNDL11.0H | me3BLGROUAND
VGAL12..l lo.37.RB 04,05,06,07
VCC13.al i ee38.DP PHASE
PRI J.14.0| | e35.GROUND
§3 12,13,14,15.15<> {0.34.M8 28,29,390,31
SB 2,9,10,11 416<>| 03348 24,25,26,27
SEC 1.17.01 10.32.48 16,17,18,19
SEC 2.18.01 1o.31.M48 03,09,10,11
SEC 0.19.0! lo=30M8 12,13,11%,15
sg 0,1,2,3 «20<>} 102948 04,05,08,07
s3 4,5,6,7 =21<>| loa28.%8 29,21,22,23
S3 16,17,18,19.22<>] 10277 00,01,22,93
S3 20,21,22,23.23<>] 10m26.5~ 32,33,3%,%
SB 24,25,20,27424<>i ) loa25.52 25,29,30,131



36

TOK: TIAED QOPERATICH CIONTRIL

PROGRAMMARLE IWTERVAL CLUCK, 1 YICRO SeCIdu CLICh, ABLE
TN GENERATE [WTERUPTS ATl PRUGRAMMAKRLE INTERVALS.

PART JUM3ER: 19-14694

BEST DIAG:HOSTICS: DPM MICRC’S ECKAB.EXE

MODULE: DPM GATE ARRAY: TOQK
TNK -
GROUNDamlale=c=emcec=add>43 kD 12 -
AB 19..2<¢>1 o 1<>47.WB 15
4B 23ae3<>1 1€>46.4B 14 )
W3 24..4<>] |le=45-TOK 05C (1 #HZ FROM CCS)
TIMER SERVICE (TRAP TO REFILL)ewSew=l laeddan
W8 3laaf<di 1<>43.WB 13
4B 1B..7<>1 1<>42.%B 11
W3 20a.8<>] 1€>41.48 10
WO 17ee9<>] 1<>40.4w3 08
PROC IdIT.10.01 1<>39.w8 09
TIMER INTERUPTL11.01} | 2e3B8GRIUND
VGAnl2wa! N Iy
VCCai3dual 1<>36.n8 07
3 22a14<>1 | mm 35S GROUND
A8 21.15<>] 1<>34.4B 086
48 16.16<>] 1<>33.W8 0S
BUF 8 CLKa17-01 |<>32.%8B 04
’ LIS - S 1<>31.w8 02
Nel9aal |l ew3dal
D CLK ENABLE.20..! 1€>29.v8 01
WCTRL 3a2iaal j<>28.4B 03
ACTRL 1 w22aal! 1<>27.4B 00
WCTRL 4o23cal | ea26aWCTRL 2
ACTRL S.24..l Q) jawd5«NCTRL 0

THIS SIDEVIOHARDS FINGERS Cia BOARD
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LOOO03 MIC
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SLUT 3), THE AEYORY INTERCONYECT MODOLLE (4IC) $L0QG3

THE MEZAGRY INTERCOMNECT MODULE IS THE SECIND WAJOR PART CF

THE CPU, IT 40USES THE DATA RCUTING AND ALIGAMINT LCGIC,
ADDRESS LOGIC, TRANSLATION BUFFFR, DATA CACHE, EXECUTICNM
BUFFERS, SEVERAL PC REGISTERS, VA (VIPTUAL AODRESS) AnL

MA (MEMCRY ADOPESS) RESISTEPS, CMI LATCH, PA (PHYSICAL ADDRESS)
MX, MDOR’S (4EMORY DATA REGISTEP) AMD ¥DR (WRITE DATA REGISTEK)

ALL AUDRESSES AND DATA PASS THROUGH THIS MODULE, IT PRCVIDES
THE INTERFACE TO AND FROM THE DFN MODULE AND C#I osUS, 1T
ALSO OETECTS UNIBUS ADDRESSES AND SIGNALS THE UBI MODULE
WITH A SIGNAL CALLED "UB REQ H"™ PIN <C4&5>, -

DATA PARITY, CHECKING AND GENERATING LOGIC FOR BOTH CACEE
AND TRANSLATION BUFFERS ARE LOCATED ON THE BOARD,

THE MIC IS CONMECTED T3 THE “ BUS, M8uUS, AYD CMI.

THE MICRODIAGNGSTICS ECKAC.EXE TAPE #2, ECKAB.EXE TAPE #1 AND
ECKAL.EXE TB AND CACHE DIAGNUSTICS WILL T=ST THE MIC #CLULE.

a

GATSTARRAYS: ACV,ADD,ADK,CAK,CHK,«40R,PRK,UTR



i
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I
|
|
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|
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“ODULE $LJO0G3

I ADDLI |
{ apb2 |
I ADD3I |

t apbds |

PINS>>>>

I CAK |
|  ADK !

I CHK/CMLI
! UTR {

| PRK

{ I ACV

Sweoceneaee ----------l--,

I  MDRA |
I MERB 1
I MDRS |

I  »OR7 |

| wpR1 1
| woRa 1
| woR2 1
| aok3 1



0%
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ACV: ACCESS VIOLATION CalP

CAUSES CS PARITY =RRIR YICRG TRAPS, FPA RESTRVED QPEKANLCS,
UNALLIGNED DATA, PAGE 2JUNDRY VICLATICNS, A~D ACCESS CCnTKCL
VIOLATICnS FkO¥ THS TB, THE ACV WORKS wWITH THE UTR CEle TN
HANDLE MICRO=TRAPS, CONTAINS THE NEMORY MANAGEMENT ENASLE
LATCH, (If 4E+. MGMANT, IS QOFF, THE ACV A#ILL MQOVIIOR C5 EFARITY
AND FPA RESERVED OPERANDS 0ONLY).

PART NUMBER: 19~14699

BEST DIAGNQOSTICS:

MIC MICRO’S ECKAC.EXE

CPM MICRO’S ECKAB.EXE

TB + CACHE

MODULE: MIC

GATE ARRAY:

ACV

ECKAL.EXE

ACvV

CS BUS dualeam=me=em=a=__48.D SIZE 9

M CLK EdA3LEan2..l O |0=47.2 CLK
48 24..3<>1 | em$46-PROC INIT
PTE ACCESS CODES====> AC O..d..l! | aedS5.PAGE BQUNDARY VIULATICN
| AC JaSaa! 1<>44.%8 25
l AC lauSaal 1€>43.68 27
we=d> AC 2ca7aa=! 1<>4248B 26
MICRU TRAPawnda.0li |lewd1PHASE 1
ACCESS CONTROL VIOLATIONww9eal lam40,FORCE 44 089
LATCRED 3US 0.10..l lew39.LATCHED 4CTRL 0
LATCHED 3USs 3.1i..l | «=38.GROUIID
VGALl2aai | «=37-LATCHEZD BUS 1
VCCal3daal | e 30 LLATCHED WCTRL 3
T8 VALID (V 3IT).il4d..l | ==35GRAUND
PTE CHECX OR PRO3E.15..! le=34_4AD 00
MICRO VECTOR 0.l16..l | @m33LATCHED WCTRL 1
MICRO VECTOR l1al7a-l |lew32.MAD 01
eNCODED MICRGC TRAP 1.18.01 l=a=31.LATCHED JCTRL 5
ENCODED M4ICRO TRAP 0.19.01 iea30.D CLK ENABLE
GROUNDL20ual leaZ29.MAD 02
ENCGDED MICRO TRAP 2.21.0l |l e=28oLATCHED WCTRL 2
PREFETCHL22.0]I |l ewd7-LATCHED WCTRL 4
CS PARITY ERROR.23..l lam26.D SIZE 1
LATCHED BUS 2.24..1 ) 10-25_FP RESERVED OPERAND

THIS SIDE TOWARDS FINGERS O

30ARD



ADC: ADDRESS CHIPS ' 42

CJQJTALNS THe PC’S AND Y4 CIRCUIT, ENABRLE LIYES AUD
LOAD PATHS, PLUS A AND » SCURCE MUX SELECT CONTRGLS.
THE ADD CHAIPS CONTAIN AN IMTFR#AL ADDER CAPABLE CUF
BU4PING TdZ PC QR vA BY 1, 2, 4, CR FRJ¥ TH® & 3US,

4 CHIPS CHIP 3IT SLICE
ADD 1 <T=0>
ADD 2 <15=8>
ADD 3 <23=16>
ADD 4 <31=24>

PART NUM3ER: 19-14683

BEST DIAGNOSTICS: MIC MICRC®S ECKAC.EXE

4JOULE: 4IC GATE ARRAY: ADD (1 THPROUGH 4)
ADD
ENABLE VA SAVE.Ll_ O0===e==w=es__44_MAD 06,14,22,30
PAGE BOUND,PAGE BOUVD,N,VNewle-l © lee47MAD 05,13,21,29
BSRC SELECT SOuad.-l lewd46.IC0,IC3,ICA,N
L RN | | e=45.MAD0 07,15,23,31
W3 06,14,22,30ccSa=! lee44-mMAC 04,12,20,28
A3 05,13,21,2%cbaual 10a43_ENABLE VA
#8 07,15,23,3lecla=l {0=d2.ENABLE PC
ASRC SELECT SawlBuml |lewdlMAa SELECT St
(CARRY GEWERATE)CG1,CG1,CG01,Nauual | «=40.GRND,GRND,COOMP MUCE,CCMP mCDE
CG2,C52,V,Nallaal lea39.MA SELECT SO :
BSRC SELECT Slali.t | <<=38_GROUND
VGAL12aal 10.37.8 CLK
VCCal3aal 10o36_ENABLE PC SACKUP
(CARRY PROGAGATE)ICP,CP,CP,NLl14aal | «=35GRAUND
#3 04,12,20,28.15..1 le=e34.LATCH #A
ASRC SELZCT S2.16aal le=w33-MAD 03,11,19,27
#8 00,08,16,24u17 ! low32ah
43 03,11,19,27.18.<1 lw=31aMAD 00,035,16,24
#3 02,10,18,25.19 1 lew30XB PC 01,%,8,N
ASRC SEL&CT S1.20oal 102294 (ICI)+3V,ICG,1C0,ICC
#8 01,09,17,25.21..1 lea28.MAD 02,10,19,26
(ACI)+3V,CX,CY,CZ.22.01 | ew27-MAD 01,09,17,25
New23eal |l am26GEYD,ORCE M2 09,GRiL,GRND
(ID)GRND,+3V,+3V,+3V_024..1 Q) lew25<XB PC 09,%,N,N

ME S Ve Do

THIS SIDE TOWARDS FINGEES 04 BGARU



ADUK?Z ADDRESS CONTRIL CHIP 43

CONTAINS IPR COMPOMENTS (MEMSCE®S) FGR T3, MEMORY #ALAGEMEMT,
AND THE RANDGHY FLIP FLOP. TnhE ADK AURXS SITH ThE PREk, ADD AND
MOR CrAIPS. THE ADK DETECTS TB HITS AnD MISSES.

NJTES TO DISABLE HALF OF THE TB On A LIVE VMS SYSTEM:
1). REMOVE ALL USERS FROM THE SYSTEM TEMPORARILY
2). TYPE “P ON THE CCNSOLE TERMINAL
3). TYPE: >>>D/1 24 D (FOR GROUP 0) OR D/I 24 A (FGR GRGUP 1)
4). TYPE: >>>C
PART NUMBERS 19-14700 -7

8EST VIAGNOSTICS: 4IC MICRC’S ECKAC.EXE

MODULE: MIC GATE ARRAY: ADK
; ADX
AMUX ST LECT Slewlaw=e=e===e-=o_438.E CLX
DSlawl2aal © lawdlAMUX SELECT SO
WB 26aa3<>1 | me26aDST RMIDE
WVB 25m=d<>l | medS5MMUX SELECT S1
w3 24-.5<>] 1044 4RITE VECTNOR NCCUREL
AR 27 wmab6<> 1043.SMAPSHOT CMI
IB GROUP U 4R (HIT)ewZw=l | ee22.PSL C1 (SAMPATABILLITY MOCE)
T8 HIT OwwBaal lewdlRTUT DIMNY
T8 GROUP 1§ %R (HIT)e<9--! 10.40_STATUS VALID
T8 HIT lal0aal! leedY9=M CLK £5a82L5L%<
ENABLE VAL11.0{ | me38_GROUND
‘ VGAL12_.1 lew37<D CLK ZNASLE
VCCa13..! lee3b-CS BUS %
LATCHED WCTRL 2o14..! | e«35aGROUID
3SRC SEL SOalS.a! lee3dd.TE PARITY ENABLE
LATCHED WCTRI Smlbaal lmw33_LATCHED BUS 3
LATCHED WCTRL 0allwea! la=3Z2-LATCHED 3US 9
LATCHED WCTRL 3_18..! 10.31.PTE CHECK
35RC SEL Sta19..l le=e30_LATCHED 3US 1
LATCHED #»CIRL 1.20.-1 10o29INVALID PREFETCH
LATCHED WCTRL 4.2io-1 | 28 .CIMPATARBILITY MOLE
CLK SELECT S0w22ul lew2?LATCHED B8US 2
CLX SELECT Si.23..1 10.25.TB QUTPUT EMARLE
PHASE 1.24.al (@ la=25.DBUS SELZCT SO

THIS SIDE TOwWARDS FINGEPS ©N RJARD



CAK: CACHE CO.4TROL CdIP 4141

COnTROLS i{HE =ZNABLIMG AND DISAELIHNG UF CACHE, THE
TRANSFER OF CATA T3 AVD FRU The O CnIPS, AND CACHE
HIT VALIDATION,

~UTE: TO DISABLE CACHE TYPR: >>>D/1 25 1
TO RE=ENAZLEZ CACHE TYPE: >>>D/I 25 0

ON A LIVE VMS SYSTRu:

1). REMOVE ALL USFRS FRUOY THE SYSTEM TEMPNORARILY
2). T{PE “¢ ON THr, CONSOLE TERKINAL

3). TYPE: >>>D/X 25 1 (OFF) uUuR D/1 25 9 (OWV)

4)., TYPE: >>>C

PART NUMBER: 19=14791

BEST DIAGNOSTICS: ¥IC “ICRD’S ECKAC,EXE
T3 + CACEE ECKAL.EXE

%O0DULE: MIC GATE ARRAY: CAK
CAK
MAD 00ealao==========__48.0BUS ROT S
V8 27an2<3) o l==d47.LATCYED 4CTRL ©
B CLKew3-ol | -=36-LATCHED 4CTAL 4
48 26aa4<>| |==4S-LATCRED 4CTRL 2
GRYDeoSeat lem44-LATCHED BIS 1
A8 25..56<>1 | a=d3.LATCHED 3US 0
CACHE INITo.7-0l |=ed2-LATCHED BUS 2
AB 24un8<>| l==41-LATCHED 3US ¢
CACHE HITau9aa! |~=40.LATCHED 3US 3
Nai0aal l==39-LATCHED <CTRL 3
SHAPSHOT CMI.1l1l.0l | ==38GROUND
VGAZ12-al l==37-LATCHED WCTRL 1
VCCul3aal la=36-LATCHED wCTRL 5
CACHE DATA PARITY ERRORw140! | ==35-GRUUND
CACHE TAG PARITY ERRORZ15—al le=34.D CLK ENABLE
- GR¥Dw16mml l==33-DST RMODE
NelTeml l==32.D SIZE 0
CACHE GRGUP 0 #R-18al fe=31-D SIZE 1
£NABLE B8YTE 0w19.01 10=30-STATUS VALID
CACHE VALID 0u.20aal 10=29-I¥VALID PREFETCH
ZNABLE BYTE 3-21-0l le=2Bo¥ CLK EVABLE
ENABLE 3YTE 1.22.01 10-27-1/0 ADIRESS
E4ABLE 3YTE 22230l l==25-08US RIT 351
440X SZLECT Sle2%eal () 1a2252M20 01

PHIS SIDE ICWARDS FILGERS O8N w(ARD



CUK/CAL:S CPU ¥ZvORY INTFRRCLU~ANECT CEILIP

A0UITNRS AYD CO~NTROLS STGNALS Tu AND FROYM TdAT% Cal enp
STALLS THE AICRCCUDE 0O~ CERTALn CaNDITIONS,

NUTES: THIS IS [4E ONLY CHIP THAT CUNTROLS THE CPI’S ACCeSSE TIC
THE CYI 9JS. OPERATION OF THE CMK/CML CHIO CA% BE VEmrIEIED
BY DCING CONSJLE MQDE DEPLSITS AND EXAWINES GF MAIN #emCRY
WITH CACHE DISABLZD AND AGAIwn FROM kUM MODE wiICn LGES nOT
USE THE C4aK/CML CHIP,

PART NUMBER: 165=146937

BEST DIAGNOSTICS: MIC “ICRUO’S ECKAC.EXE

40DULEs YIC GATE ARRAY: C#K
CVK
B CLKealaO===weccce=__48.D CLK ENASLE
ADDRESS REGISTER ENABLE.o2-0! 0 - i<>47.C41I DATA 29
CMI DATA 27..3<>| 1046 INVALID PREFETCH
LATCHED BUS 3awmiwa! 10=45-CORR DATA INTEKRUPT
LATCHED 8YS l.aS5-al 10244_WwRITE VECTOR OCCURKEL
LATCHEL 5US 2awfaa! lea43.STATUS O
NecTeal 10-42.C4I STATUS 00
CMI DATA 31..3<>| 10-41.GRANT STALL
CS 3US 49l 10=40.C¥T STATJS 01t
M CLK ENABLEL1O.-| 10=39.STATUS VALID
CMI DATA 29.11<>| |l em38LGROUND
VGAL12..] 1<>37.CMI DATA 25
VCCal3aal | ea3BSTATUS 1
LATCHED 3US 0al4.-! le=35.GROUND
CMI DATA 28.15<>! =34 INHI3IT CMI
CMI DATA 30.16<>| 10.33.CACHE INTERUPT
MAD 0lal7.al lwe32.CACHE HIT
MAD 00.18..l {e=3lanAll
CMI CPU PRIORITY.19.0l |e=30_PEASE 1
DST RMODE.20aal le=29.UR INTERYPT GRANT
DSIZE 0o2i..! l0-28.CMI DB3Z
DSIZ2E 1.22..l |0-27.EYNABLE CHI
MMUX SEL Sla23..l 10.26.4ICRI SEAUENCER INIT
Ci¥I HOLDZ24.0l Q) 10aZ25.SNAPSAOT CMT

THIS SIDE TOWARDS FINGFRS ON BNARD



46

»UR: ME4JRY DATA REGISTER CHIRS

CONTAINS THE £XECUTION 3UFFRRS, wanIfZDATA REGISTER, MEXCRY
DATA REGISTZR, PHYSICAL AULRESS adX And COMTRIL LOGIC ECF
RJJTIHG DATA [& AMD OUT, TO A4C FRIM THE I, & sUS ANL ¥ slS,

8 CRIPS CHIP BIIS
MDR 2 1,9,17,25
MDR 3 2,10,14,286
4DR 4 3,11,19,27
ADR S 4,12,20,28
¥DR 7 6,14,22,30
MDR 8 7,15,23,31

BUS DEFINITION: O BUS = DATA BUS (AN IMTERVAL BUS INSIDE ThE MLF ChIPS)

PART NUMBERS 19=14681

BEST DIAGWISTICS: #IC MICRO’S ECKAC.EXE

‘MGDULE: MIC GATE ARRAY: MDR (1 THROUGH 3)
MDR
CLK SELECT Slaalawv===ecece=__GR_MKUS ENASLE
CUK SELZICT SOuw2ae! O |0ud47#BUS 24,25,256,27,28,29,39,31
8 Claa3ani |O0md46MBUS 16,17,18,19,20,21,22,23
ACDRESS REGISTER ENAJLE__4.0! | mem4Sa®AD 24,25,26,27,26,29,30,31
ENABLE CY¥laaSa0l |om4d.i4BUS 08,09,10,11,12,13,14,15
X8. PC 00awba=! lo=43MMUX SELECT S1
XB PC QlanTwal |0ud42.MBUS 00,01,02,03,64,065,06,07
XB SELECTawSBeal la=m?1l.LATCHED 4SRC 2
X3UF 060,01,02,03,04,05,06,07wc% ! | o40MAD 08,0%,10,11,12,13,14,15
SWAPSHOT CHI.10.01 |lew39M4D 16,17,18,19,20,21,22,23
XsUF 08,09,10,11,12,13,14,15.11.! | e 38GROUND
VGALl 2w lwe37-MAD 00,01,02,03,04,05,06,07
VCCallual lwe3b8-+3V, ALL NTHERS GROUNCEL
DBUS ROT SO0.14..1! | mme 35aGROUND
NBUS RIT SlelSaa! | em32.D8US SELZCT S1i
CHI 24,25,25,27,28,29,30,31.16<>§ |lew33D8US SELZCT SO
C~I 16,17,18,19,20,21,22,23.17<>} lee32.PAD 16,17,18,19,20,21,22,23
CMI 08,09,10,11,12,13,14,15.18<>] |we31.PAD 08,09,10,11,12,13,14,15
CMI 00,01,02,03,04,05,06,07.19<>1 w30, N,PAD 02,03,04,05,0¢,07
wB J30,V1,02,03,04,05,06,07w20w=l" le=29.AMUX SELFRCT S1i
ws 08,05,10,11,12,13,14,15.21 a1 lmeZ3aA4UX SELECT SO
“B 16,;7,18;19020’21'22'23-22-—’ | ew?27-CACHE 092,01,02,03,04,05,026,07
w8 24,25,26,27,258,29,30,31a23aal |lew?2baCACac 98,99,19,11,12,13,14,15
CACHAE 2%,25,26,27,28,29,390,31.24.a! ) | @«m25.CACHE 1A,17,18,19,20,21,22,23

TYIS SIDE TOwARDS FIVGEFS 1,4 2JARD
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&K PREFETCA CONTRCL CHIP
USED IN CONJUHCTION WITH Tne ADL, AND IR CHIPS IC MGHIICR
USAGE OF THE EXSCUTION UFFERS, wHEN EXECUTION BUFFERS AKF
E4PTY, OR A NEw ADORESS IS PLACED IN THE PC, THE PRK CEuiP
FORCES PREFETCHING 7F A NEW INSTRUCTIOM FR304 YEASGRY USIMNG THE
ADDRESS [v¥ THE PC (4RW ADDRESS In PC) UR PC+d (2X, BUF. EFPTY).,
PREFETCHING IS INDEPENDANT GF THE MICROCIDEZ AND WILL HFFFEN
WHENEVER A4 X3 IS E4PTY AND THERE IS a0 3JS CYCLE IM FPRCGPESS.
THE PRK JILL STALL THYE M CLOCK wHEN BOTH X3°S ARE EMPTY AND
THE CPU ATTEMPTS AM IRDOt1. (THIS CAN JOCCUR WHEN A DEVICE IS
TYING UP THE CMI WITH [RANSFERS AMD THE PRK HAS TO %AIT FOF
COMPLETION BEFORE IT CAN PREFETCH (CPU HAS A PRICKRIIY CEF 0)).
THE PRK YILL ALSO HAAVE T9 STALL «~HENEVEK THE PC GETIS A AKEW
ADDRESS SUCH AS A BRANCHING INSTRUCTION JR A NEW PRGGRANM,
THIS ALLOYS TIME TO PERFURM ThHF FIRST PREIFEICH FRCw THE NEw
PC PRIOR TO THE START OF NORMAL EXECUTION,
PREFETCHES ARE LONGAYORDS ONLY!
PART NUMBER: 19-14698
BEST DIAGWOSTICS: ¥IC ¥ICRO’S ECKAC.EXE
40DULE: MIC GATE ARRAY: PRK
PRK
LATCHED MSRC laclaa==eveces==__43_ LATCHED “SRC 2
SWHAPSHOTY CMIan2L0] © | ==37LATCHED 43RC 3
B CLKeo3-01) l~=46.MA SELECT 51
PHASE lacteal lm=e45LLATCHED “SRC 0
AMJX SELECT SlawSawl w34 LATCHED MSRC ¢
ENABLE ACV STALL(STCPS #¥ CLK)ambual lea43.MA SELECT S0
MICRO SEQUENCER JVITealwol leed42.IRN1
STALLZ.8.0! j0-41.ISIZE 0
LATCH MAL.9.01 {0=40.MIC LOAD O3R
PREFETCHa10L01 10.39.1S1IZE 1
ENABLE VA SAVELll.ol | «=3B8GROUND
VeAL1 2=l lew372X5 PC 90
VCCallaa! |ew35.DST RYOD=
M CLK ENASLELlSwa! lwe34.LATCHAED 3JS 0
D CLK ENABLELltwal laa33_LATCHED B3US |
LATCHED B8US 3alTaal le=32.P5u CY (COIYPATABILIIY MODE)
STATUS VALID.1RLOI l<=31_LATCHED 3US 2
LATCHED “CTRL 1.19%..i lee30XB PC 21
X3 1 I4 'USEL20.c |lww?23<LATCHED 3US 4
X2 0 IN USE.21.0! laeldBLLATCHED ACTRL ©
LATCHED ACTRL 3a22aal |ww?z TaLAICHED iCTRL 2
X3 SELECTa23..l |l aw20LATCHED ¥CTRL S
ENABLE PC.24.01 Q) leez3aLATCEZD ACT2AL 4

A3 SIS TOxAROS FIGeERS On r0ARD
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MONITORS THE JACHIWNE CGYDRITICxS THAT CA~N CA'ISE & MICRC=1RAP,
GENERATES MICRU=-VZCIOR ADDRESSES, AMD D£CONES THE dI1GHEST

PRICRITY TRAP CGHDITICY,

THe UTR RECEIVEZS INCODEL MICEC TRAP

INPUTS FRI4 VARIOJUS HARDWNARE CUVPONENTS AND DECOLES IHEM INTO
THISR APPROPRIATE MICRN=-VECTUR ADORESSES Td BE PLACED Cx THE
CONTROL STIORE ADORESS LIVES «~HEN PERFIRMIVNG A& ¥YICkO IRAF,

PART NUMSER: 19-14702

BEST DIAGWNOSTICS: MIC MICRN’S ECKAC.EXE

40DULE: MIC

UTR

GATE ARRAY:

UTR .

ENCODED MICRO THAP lawloO===ewe==e<9_43_ADDRESS EGISTER ENABLE

ENCODED MICRO TRAP 2-e2-0! ©
MICRO TRAPao_3.Ol
MICRO VECTOR 3ealbemwl
PTE CHECK OR PROBEanSau!
MICRO VECTOR lawfewl!
MICRG VETCUR Oewe=!
MICRO VECTOR 2ecBawl!
GENERATE DEST INHIBITee9-0!
DU SERVICE.10.0|
MSRC XRallawl
VeAal2aul
VCCal3ual
ENCODED MICRO TRAP 0.14.0]}
ACTRL HHLXXXel1S5<0}
X8 SELECTwibaal!
B 0 14 USEo17o01
PROCESSOR INITo18.01
RTUT DINH_19..!
STATUS 0%w20cwl
STATUS la2lcel
SIATUS VALINDL22.01
XB 1 IN JSEa23.0!
8 CLKw24.0| ()

la=47oACCESS CONTROL VICLATION
lewd6.T6 DATA 2ARITY ERPOK
|l eedS5<LATCHED 3US 3

lowddaM BIT

|l ew43.TB PARITY EVASLE

w4 2-TB KIT 1 -

le=41.TB KIT O

jeed40-TB TAG 1 PARITY ERROGK
10w39.#RITE 3US ERRIR INTEKUPT
| a=38.GROUND

lee37TB TAG 0 PARITY EEKRCF
| o3 0LLATCHED JCTRL 1 :
| e 35CROUND

lee34LATCHED ACTRL O
law33LLATCHED JCTRL 2
lew32.0 CLK ENA3LE

1<>31.%B 24

1€>30.48 25

|€<>29._48 26

1€<>28.%8 27

10.26.PREFETCH

|l ee25oINHIBIT CHI

THIS SIDT TOWARDS FINGERS JN BOARD
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L0004 UBI



UBI

0

SLAT %), Tiim UNIHGS [ TERFACKE «y0Uu¥ (udl) 3L0001%

THE UMIBUS THTERFACE M00ULE IS »JUCH LIKE ANY UAIBUS

ADAPTER 4ITH THE EXCEPTION CF FAVING ADOITIINAL LGGIC

ON IT TO HANDLE COXMUNICATICHNS FOR THRE TU=53 AaND CCOASCLE

AND ALSC HAYNDLING ALL TANTERUPTS ~ITHIN THE CPU, ALL UWIEUS
AND MASSBUS DEVICES INTSRUPT VIA THE UBI. THE UBI CUN1AINS
POWER FAIL LOGIC, THE T.0.Y. CLCGCK AND CHARGING CliCUI1l, THE
UNIRUS DATA LATCH, 3 BUFFERFEDR UATA PATHS, 1 DIRECT LATR PATH,
3YTE SAAPPING LOGIC, ADDRESS BUFFERS AND 4APS,

THE U3I IS CONNECTRED TU THE w BUS, CMI, AND U4I8US,

THE DPM MICRO-CIAGHNISTIC ECKAB.EXEZ WILL TEST Téé COMMUNICATIONS
SECTIONS A{D THE LEVEL 3 DIAGWOSTIC ECCBA.EXE TAPE 36 wILL

TEST THE ADAPTER S&ECTIONW,

THE SECO«D UNIBUS QPTIOW (SUBS ACDULE) #ILL ALSD 8E TESTED RY
ECC3A.EXE

GATEARFAYS: CON, INT,UCY,UDP
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t==1
(roe)
THE U8l MIDULE 3LOGO4 PInE>>>>

I UCN |

"omeeoasme e '
{ uter1 i I
LT T Y 2 T ¥ 7 X ) |
eccessecsene '
{ ubpp2 | |
eooecoocceoee ‘
oeoseocceae® l
"} UDbFP4 | t
coocowmesee l
0 E» G @) W D W @ " W '
| UDP3 | |
cwccoscvane ‘--l
ceeeccewoee ‘--l
| INT | {
mecccencse i
I CON1 1(TU=58) |
L L L L 2 2 T ‘
cesoceceaccoee l
I COM2 |(CCnSOLE) |
|

|

|

]

|



UB ADDRESS

<31:26>

us DATA <1:2>
XCVR . XCVR
“w il | LR A1,A0
BYTE SWAP UNBUF ! MUX 1
| DATA LATCH
| ] XCVR
BYTE ROT. |
| ALIGN H
' cd " BUFFER | oon
FLAGS/CMI
' BDP MUX E::S(E- SEL. 16 8ITS ' FUN/MASK
- BE ADDRESS 08>
! 3 j2 1 01 COMPARE ' ADDRESS
| BDPBUFS | 2 MAP
! 3 | 512 X 19
' n
[ \Z \
l <B:2> |<23:9>{<14:0>
| CMI MUX RCAR |
|
\ o |
CMI
:> MUX |
|
' |
N\ \
M G WD oEs -_—— —— ——— L] L] -—— . G J

UNIBUS Interface Block Diagram

GS



CJduws CANSCLE CHIP 5 3

THE CCGH CAIPS COYVERT SERIAL UATA FruiM THE [U=58 GR 1nc
CIONSOLE TERMTMNAT T3 PARALLEL TATA FAOR THE ~ B34S, OR
VPARALLEL TO SERIAL IF ROUTING 1IN THE OPPQSITZ DIRECTICN,

PART NUY3ER: 19-14685

REST DIAGNASTICS: DPM 4ICRC’S ECKAB.EXE
DW750 MACRD £CCBA.EXZT (LEVEL 3)

“0ODULE: USBI GATE ARRAY: CON (TUS8 AND CONSILE)

CoON (TUS8,CCHSALE) -
WCTRL 0,43Valloom=cecsecea__48_TU/CON DCHE SYNC

MICRO SEQUENCER INITaa2-0i © lewd47CXD0 (INTERNAL CLCOCK SIGHALS)
#CTRL Sand..l w4 5WCTRL 4
WCTRL 2aciaal " 10m454+3V
GRND,WCTRL OenS.l {0=d44.TU/CION T READY SYNC
N,HALT DET BR SYNCawfawl 10=43.CLCO (INTESRVAL CLOCK SIGHALS)
TU/CORX DONE SYNC Hea7a0l 10ad42.4 CLK
+3V,FRONT PANEL LUCKEDaoBaal lee4l.TUS8 INT L,SERIAL LIPt IIT L
TU/CCN SERIAL INPUTen9.-l 1<>40.9#3 25
CLvl (INTERMNAL CLOCKX SIGHALS)alfaal 1<>39.4ko 24
TU/CON T READY 3YiCallaal | mee38GROUND
VGALl2..! 10370 CLK EZMAIJLE
VCCall.al! |ee36wCTRL 3
GRND,RD INTERUPT IdHIBITal4aal | a=35-GROYND
4B 16a15<>| 10=34.CLCI (INTZRNAL CLCCK SIGMALS)
Na16.01 | em33-G]ND,HALT DET SYNC
GRNDwl7aal le=e32.3CTRL 1
TU/CON BAUD RATE CLOCK.13..l loa31.M CLK
48 19219<>1 1<>30.4B 22
93 17.20<>1 |l a=29BREAK CLX,N
48 18.21<>1 |l am28o6PWD, INSTR FETECEH
wB 21222<>] j0m27=SET BREAK,CON HALT
43 20.23<>1 lo=26.M
A8 23.24<>1 Q) |ew25.EIA TU/CON SERIAL CUTPFUT

THIS SIDE TOWARDS FINGERS O BUARD



MODULE:

INTERUPT CHIP

04

THZ IdTEZRJPT CHIP IZNARLES THE =ANDLI«G OF ALL [MTERUPI FFQUEST.
3I0TH “ASS3US AMD UNIBUS,

CCYTALI~S PSL BITS <22=26 and 1tL>,
PERFORE~S [NTZRUPT ARRITRATIC:,

ISSUES ~US GRANTS, AsD 1iSFRTS

VALIES G.4 THz MICRI-VECTOR LIWES,

FART NUVRER:

BZST DIAGNOSTICS:

19=14704

pPM YICRC’S ECKAB,ELE

Dw750 MACRO ECCBA.EXE (LEVEL 3)

UBI

+3Vaula0l

SPFI (SY4C POWER FAIL INT.)ww3-0l

CORRECTED DATA INTERUPTwmwdwOl

WCTRL QawSawl

#CTRL Seefw=!

PHASE laclwe!

48 22(=PSL 22)a-8<>1
WB 23(=PSL 23)wa9<>|
PROCESSOR INIT.10.0l
CTRL 2aitlaw]
VGALl2oal

VCCal3mal!

WCTRL lald..l!

#CTRL 3a15..i

WB 25(=PSL 25)a1h<>|
AR 24 (=PSL 24).17<>1
A8 26(=PSL 298).18<>|
YCTRL 0191

MICRO VECTOR (u20ual
MICKO VECTIR 2o21acli
MICRO VECTOR (.22l
MICRJO TRAP.23.01

#ICRO VECTNP BRAWCHL24..!

GATE ARRAY:

(o}

IA4T

@

INT

WRITE BUS ERROR INTERUPTawmla0==wwecweas043.TIVER IVITERJYPT

1047 INTERUPT PENDING

|la=d6UB IITERUPT GRANT
lowd95a53R¢ (SYICHRANCUS BR)
le=ddAPB8GS5 (HIGHEST PRIUGRITY RG)
lmad3aHPBG: (HISHEZST PRIORITY 8G)
lewd2.SBRS (SYVCHRONQUS BR)
lmwdlHPBGS (HISHEST PRIGRIIY B3G)
leedliaSBR7 (SYVCARONOUS BR)
lee39.58R6 (SYVCHRUNOUS BR)
le=38aGROUND

lee3d7SYNCHR RISET RBG

joa3b6a8 CLX

Jme35GRIUD

1<>33.%8 16 (IPL)

1<>32.%8B 17 (IPL)

1<>31.%B 19 (IPL)

|0a30.SERTIAL LIVE INTERUPT(COMNSULE)
|l ew29-D CLK ENAALE

1<>28.48 18 (1IPL)

1€>27-48 20 (IPuL)

lew2b6=PTS CASCX IR PHOBE

{0m25DC SERVICE

THIS SIDE TOWARDS FIJGERS O+ 20ARD
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UNIBUS DATA PATH CUNTRJIL

JCits CHIP
THE UCx CHIP COGTROLS THE (DD CAlP FUNCTI IS, SYACLES URI
ARBITRATION FIR THE CAI, LSSUES AwD 404ITIRS INISUS CCn1RGL
SIGNALS Ad¥D CAT STATUS LINES FCR USE BY (45 UST MICRGCCLE.
THE G31 IS5 ROM CONTROLLED AL THE UC4 CHIP PLACES ThE FRGPER
MICRG=ACVRESS Uw THE URT NMICRO=ADDKESS LINZS AF[ER LECLLING
#HAT FUNCTION NEEDS TO B8E DUNE.
PART JUMBER: 16=14593
3EST DIAGNOSTICS: DWJ50 MACRG FCCBA.EXE (LEVEL 3)

40DULE: UBI GATE ARRAY: UCw '

Cy
UBI BUFF CiHl 3laclac ==wec====__4i3_pPt
MSVanl2aal o laedToTIME COUAT (TIMECUT)
UB1 UNIAUS AUDRESS 1.3l [0-46.CMI D33%7 (DATA BUS BUSY)
Y8l UMI3US ACDRESS (8aadaal 10.45.C41 STATUS 90
ADDRESS = UNIBUS (ADDY)wwSw=l! 10a44.CM1 STATUS 01
ADDRESS = CHMI (ADDQ)wcbumal leed43.58YN
ENABLE ARE REWUESTac7wwl lawt2LUNIEUS INIT
Claafoal le=d4lUBI BUFF CMI 00
ARBITRATION ORww9L0li |le=d40.usl BUFF C4L 29
UCR A2(HMICRO CONTROL RG4)a10L0! |e=39LUBI 3UFF C4I 30

UBI 4ATCHZ11i<>| | e=38GRIUAND
VGAL12.al 10237-UCR A1(MICRO CTMTRCL POM)
VCCallaal |l e 3S3INTERUPT
URI BUFF CW[ 28.14..l |l w=35.GROUND
. ClalSaal! lee34oUBI BUFF CHAI 25
UCR A3(MICRO CONTROL RUM)a16.0] lae33.3UT 0O
LYo B Ry Uy | le=32oUNIBUS ADDRESS 19
Alaldaad jow31l.8 CLK

BUT 1.19aa|
BUT 22201

UCR AO(MICRO CONTROL R0M).21_0
JBI BUFF CHI 272221

SC 12231

URI BUF CHI 26m2%wal

Q)

lmw30LnIBUS ADIRESS 09
10o29_MAP CONTROL JUT ENAELE
ew28.U3I LATCH DATA PATE SEL 1
{ee?27aUBI LATCH NDATA PATn StlL O
|=e26.5C 0
le=ZSaliel

LATCH OFFSET

TAIS SINDE TGWARDS FINGERS ud

3:JARD
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JuBs Gilbis TATA PATSS ORI
CONPLETE uvI3US DATA PATHES CUNTALWED L4 P4T34 CSIBS,
3 BUFFERED AN 1 DIRECT, A{TE S#APPL4G AND IFF3:T LUGIC.
PROVIDES A PAIH FOR ALL ADLRESSES AsD OATA 3ETNEES T
C¥I AWD UHTRUS.
4 CHIPS cyrIP BITS
goe 1 0,1,8,9,16,17,24,25
unpe 2 2,3,10,11,13,19,26,27
yoe 3 4,5,12,13,20,21,28,29
uoP 4 6,7,14,15,22,23,30,31
PART NUSBER: 19=14692 '
BEST DIAGNOSTICS: DW750 MACRO ECCBA.EXE (LEVEL 3)
AODULE: UBI GATE ARRAY: UDP (1 THROUGH 4)

UDP (1 THRCUGH 4)

UNIBUS DATA
UnNIBUS DATA 03,10,12,144-2<>]
UMI3US DATA 09,02,04,00ma3<>!
UnIBUS DATA 01,03,05,07aad<>!
N,ADDC,ACUC,ADDC(ADLRESSSCM]I ) S |
GRND,+3V,GRND,GRAD (ID)wwdw=l

3 ClKaa7=0l

AleaBawl

3DFC 1 (BUFF DATA PATH)o10wol!

BDPC O(8UFF DATA PATH) mllea!

' VGALl 2l

VCCal3aal

UBI D8BZ-14-0!

UBI PREV D3BRZualSaal

UrIBUS ADUKRESS 03,10,12,14.16<>1
UNIBUS ADDRESS 16,08,05,07.17<>1
UnIBUS ADDRESS 15,17,04,06.18<>|
SC 1 (SLAVE CONTROL)alS%.u!

UNIRUS ADDRESS 02,09,11,13.20<>]|

SC 0 (SLAVE CONTROL)L21a<l

PRTIC O (PORT CONTROL)w22wwl

UBI 4ATCHL23<>1

PRIC 1 (PORT CONTROL) m2%wa!

THIS SICE

o

09,11,13,15caldmmmeme=a=el>44_UBI

O

SUFF
3JFF
DATA
DATA
DATA
SUFF
VATA
3UFF

1<>¢7.U8B1L
1<>46.CHT
1€>45.CM
1<>44.CN1
{<>43.URT
1<>42.Ci1
}<>41.UBRI

C4I 08,10,12,14
09,11,13,15
98,10,12,14
21,93,C05,07
Ccv¥I 921,03,05,07
00102104106
Cnl 00'02’04;06

| «=40.BDPC 2 (PORT CCONTROL)

|<>39.C41 DATA
| e 3B GRAUND

1€>37.CMI DATA
1<>36.URI 3UFF
| me35.GROUMD

1€>34.C41I DaTa
1<>33.C¥T DATA
1€>32.UBI wJFF
1<>31.U31I RUFF
1<>30.UBI sJUFF

16,13,20,22

17,19,21,23
Cv¥l 16,18,20,22

25,27,29,31
24,25,28,30
CMI 17119,21'23
C41 25,27,29,31
CMI 24,26,28,30

lww29.LATC:H DATA PATH SELECT 1
lew28ADDC,ADDU,AIDU,ADDU
lew?27oLATCH DATA PATH SELECT 0
| a=2B8LATCY JFFSET

|l «=2S.PRTC 2 (PIRT CONTRCL)

TOWARDS FI!GERS ON 3JARD



27

L0010 SUB
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C1ION 1

'©CTION 2

2.1

2.1.1

2.1.3

59

INSPECT PARTS

The basic Dw»75Q option cchsist of the following hardware
parts, CneCk tnat none are missing or damaded before ycu
procede, ' _

QUANTITY , CESCRIPTIGN
1 L0010 Secohd UWIBUS(SUE) Module
1 Riokon cable assembly

consisting of:

(3) 40=conductor BCO&
ribbon caoles, tie wW“rarged
and formed.

My0i4 Iransition module
M9302 UnIguS Terminator

e

There snould pe an expansion box, and possicly an exparsicn
cabinet.Tne expansion box anag, or catinet are -not part cf
the DW750 option,put shcula have teen orderea separatelye.

INSTALL EQUIPMENT

CHECK HAROWARE REVISIUN LEVEL ANMD PUWER SYSTEM DOwn

If VMS is running bring it down in an orderly fashon by
elther having the custorer cring it down, or with nis
permission typing the following command,

EX:
§ msysSsystexrishutdown
Examine the CPU hardware revisicn level to assure comgatatcilicy
between the option and the CPLU. If the CPU is rnot at the
correct revision level, d¢ not procede with this cption
installation until the CFU is urdated and checked out.
The follow#ing example shcws ycu how to check the CPL rev.

EX:
>>> E/I 3k
I ulyUGL3E U20Q5L30
(tor systems »itn 1er arrays)
Ck
1 0GUULUG3E 020GSEds

(for systers witn lmeg arrays)

Power the systef Otrf usir¢ tne Key switcn,

4 7]
[+1]
£
(17]
[
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2.2 INSTALL EAPANSION 30X CKk Caplivel
2.2.1 Install excansion box or cacinet cer gpprorriate installiation
‘ documentation included with the option.

Expansicn capninet snoula te installed to the right of thre

CPU cacinet per the follcwinyg examples.

EXANPLE 1: pocavcococavceceaad

+?----§

#--o--------------------+----.-----—----'
| VAX=11/750 I |
teeercroncrascasncanceveresecscccaceacand
| i |
[ T R | T | | i i
I T R R D e B | l tomem=y

Vo
G e G e e - -

|

i

|

| | i

{ | | R
i | { I 1 | !
| |eweececnacemnaa|

| | 1

| | |

I | : i

] IELTL I AL I L LT LN

| i i

| | i

+

S e e GER G eie G e W W CEP GEN QNS GRS YEe GEe WS NS GNP WSS WS W

H964S5 CPU Cabinet 19642 Cabinet IS11 Cabinet
( 2nd UNIBUS )

EXAMELE 2:

AL D LA L A L LAl A LA A L A Al LA AL LAl Al LA L L 2L LR L LD L L LA L X 2

{ VAX=11/750 ' i |
+-----‘---------c---‘---#-----.---—-----*--------------- +
i i | f
| i { i | | i | ] i
| ) I i | i | } | i
|emcmrccccscannrsmmccncccccncsna

| { |

i § |

1 i |

[ Rk dab dad Rl bl LoDl Ko lead dd bl Al Sl L LT X

i | |

{ i |

| } 1

| cerorcmaracwcadomcenmcecmavono ¢

t | i

i | ]

LI LISl bttt l Ll il l i bt il Dbl il l S il L
HYo4sS CPuU Capinet n9cde Caciret hyo4Z Cacinet

( Ist UNIBLS ) ( 2hc ¢alels )

Page 2



2.3.3

2.4

2.4.1

61
SET UF VELUSTAT KIT Pv 29- 11762

Unfcld the JVELUSTAT mat tc full size (24x24).

Attach tine 15° ground corc to tne VELUSIAT snag tastener
onh the mat, ana the alligator clip of the grouna cora tc a
good grouncd on the VAX=11/750.

Attach the wrist strar tc either wrist and tne
alligator clip to a converient portion of the mat,

UNPACK THE L0010 MODULE

Place the LOV10 wmoaule while still in the box cn the
VELGOSTAT mact,

Remove the podule from the pox and gprotective
covering and lay it flat cn the VELOSTAT mat. 1Ihis will
bring the module to the same potential as the CPU and

eliminate static discharge camage.

-

INSTALL Lw750 CPTiON

with the Wwrist strap still attacned to your wrist install
the LOU10 module in a CFI option slot. The tirst Chl
option slot is recomended (VaX=11/750 slot numoer 7) tc
alleviate cabling prooless.

Remove grant jumpers from backplane slot where L0010 is
installea, Ko jumpers neec to ode aaged for tne LW750 ogtion
because it has fixXxed aogdresses, ana a tixed Cml Aroitration
Level c¢cf 3.
NCTE

RH750s START wWITh CM1 AxBITRAITIGwn LEVEL (3),

IF YOU nAvVe ONE CF Gk IN YUUR 3SYSTIES YUU

MUST MOVE THEM DCaN ONE CMI ARBITRATICN LEVEL.

EX:
wITHOQUT Cw750 INSTALLED
RH75040 ADURESS F28000 CMI ARp wEVEL
RH7503%1 ADDRESS F2a0u0 CHI AKB LEVEL
WwITH Dw75C INSTALLED
KH750#0 ADDRESS F280U0Q CM1 ARS8 LEVEL 2
kn750%81 ADDRESS F 2AUUU Cx1 Arp Lével 1

N W

Ccnnect the tnree ribbon catles tc cackplane slcts & anc C
as in tne MA3SBUS ootion.

Route the caule assembly up tnhe packpliane to tne cacle
nanagement rack, and then to thie lert. Next route it cetween
tne VAX=11/75u CPU cavinet, and the expansicn cablnet,

then across the pottom CIf tne eéxgansion ceclnet &and ug the back
to tnhe BA DbCX., See giagrern, ‘

Page 23
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wiBBGN CAELE CABLE MANAGEMENT
ASSEApLY —— RaCk
| _ /
| /
tecemcnccnrcacnteten | secrcccscncnn /cocacat
| IXIXX*XXX ‘ * '
I | X|==erescvocncnny |
| IXi X ! |
| 1x1 X | | B
| Ixl X ) |
| (P4 X i i
| itxi XLA | |
i Ixi x(k I |
| Ixi x(C ) l
|ecnccccescnn | |~re ccccccccnnacten~acn]
toccwnx X I1xi [ |
/ | X Ixl i |
BA DbOX |ewwessc)y=c=e=|Xx]| | |
| XXXXXX | X | | {
L I L R P Y R L L PP PRI L E LT L T
EXFANSIUN CEFU cabinet
cabinet ( tack viea )

2.5.9 Install tne M9014 on the end of the caple, aha install
it in the UNIBJUS IN slot ct the expansion Dull backpiane.

. 2e5.6 Install'tne UnlEUS opticrs that are going on tne seconag
UNIBUS per their installation manuals.

2,5.7 Install the M9302 UNIEUS Terminatcr module in slot Ab of
the last DD11 backplane,

2.5.8 Instali the UuNIBUS Exerciser (UERE) module ( M7855 ) frecn
your Fleld Service Spares «Kit into an S¥C slot in
the expansion DD11 backrlane. Femove the NFG jumper wire
(CAl to CB81) in the packplane slot where the USE 1s located.

NOTE

. L L X ]

UBE ADCRESS MUST BE SET FCK 7700600
ANC VECIUR SET FOR S10

t

SwiIICHES ACDRESS (E 125) VECLUR (E av)
S1 CH uUnN

S2 (9 U

S3 Cn un

S4 Cch Cw

S5 o UFy

Sé ch urf

S7 Cn N

S CA , SF ¢
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CHECA FCK POWER Aal GRCUML SHCR1S IM EXPAMSICwn BUX
CHeCK REMOTE SEnNoE CABLE

Check that remote sense cécle is connected trca tne
CPU to the expansion caktiret,

POWER SISTEM CN
Turn on ail breaxkers,
Turn on Key s«#itche.

AARCWAKE CHECKUUT

L L L 2 L X 2 2 1 J

EXAMINE THeE BUFFeEk DATA FPATH REGISTERS OF SECOND UN1BUS

There are three ouffer data path registers, anc tney are
at the folloWing addresses.

CSRi F32004
CSK2 F3200%
CSk3 F3200C

1]
>
(1)

>>> E/P F32004

,.~~--~~~~~

The register format of eacn of the recisters is as tollcwse.

rcjesjootocococcesoancacessasSesenwesreanee s don

1311304129120 == nCt USeCc == ullivoi
LIPS A LY L P L L R PR L L e R e L L L il £ L

R T | |

| I T (PJUR) PUrge RequeESt ==ewesccac=st

| | +=====e (UYCE) Unccrrectecle trror

| te=eceeeees (NXM) Non Existent remory
toemerewwnew= (ERKR) Errcr fFlag {CK Or oils 295 & 3ul
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3.2 EXAN¥iNE SCwik UOF Ing& mAP wbGISTen~S UF Tae SECULaU Uklpud

They tall into the adgresses petseen FizZzsul aua r3ILFFC
énd the registers nave a8 fcrmal as tollows,

F32800 to F32fFFC
AT LTI T S A I e DL LR A L L I PRI L AL AL L LY
1311 not used 125] 22121, ile 061
LT L L I LR LR L L L L P D e T P P L L LT )
i 1 | ! ) |
toenasy , Page Frame humtcer
| concatenatea with
i cits<u3iz> of tre ULNIBUS
| to forx the 22 t£it CM{
I rdiress,
|
+

I

|

|

|

|

|

| ew [DATA PATHh NUMBEK

| ‘0 0 Direct Cata Patn

| 0 1 Buffereg Lata Fath
| 1 0 Bufferea tata °Path
! 1 1 Buftered Lata Path
|
*

[V S N

i
)
{
{
|
i
|
{
|
t
!
!
| eccce=e BITE CeFSET
) Useag when addressing cccé byte
} boundaries.
i
tememe=w=ee VALID BIT

. If not set, treat cycle as a iwOkFe.

3.3 EXAMINE THE IPEC REGISTERS

3.3.1 These registers are similar in furction to the UET recgisters
0of the (31 module. They are physicallv located on the L(GO1G
module, out accessed via the sSecond UNIRuS. Theretore if you
can examine these registers you have proven you €an access
the Second UNIBUS, and it is not nung.

IFEC REGISTERS CM1 ACLCKESS UNLBUS aUUERSS
Address reqister FBF4c0 77214¢

Data register FBF462 772142
Contrecl register 1 FBF4c4d 772144
Contrecl register 2 FBF4¢co 172146

EX:

>>> E/#/P FBF460

L X 2 L L XX X 2 ¥ J

inCTE

Aneil EXAMINING Ck DePCS1.T © 1. st
REGISTERSE, USE wCFC LENGLH FURMAS
«AThHek TdaAal LONG WwWCRD PCamdT,

EA: E/w  FaF4o(

cace o
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3.3.2 The following is a description cf tre IPEC registers:

ADCRESS REGISTER FRE4€Q

B 8-} 001

'--------‘------------------------—------------‘-----*

This register contains sixteen of the address bits
used during an NPR transfer initiated by control -
register 1. The upper twc bits, 16 and 17, are
contained in control register 1{.

DATA REGISIER FBF462

*-----Q------------------------------—---,-;---------+

11s 6ol

P L L X L L L L L LA LA LD L LR DL A L ALl DL DL L R TS

This register has a duel funtion. For an WER cycle it ~
contains the data either sent or received ty the NPR,
For a BR cycle it contains the vector rassed witn the
interruct.

CONTROL REGISTER 1 FBF464
115114113112111110109108107106105104103102101100)
+--*--*--f--*--#--+--+--*--’--f—-*-—+--+--7--+--+

1 1 A A B B B B ¥ T F A A C C &
N ¥ €C ¢ R R R R E G B 1t 1 1 0 F
I T L I 7 6 S5 4 7 & R
T D C E

c 1

N

E

NPR = Setting this bit causes the cevice tc co an NER
cycle with tne data contained in tne address and data
registers., If the bit fails to clear ,it indicates that
the device was unable to cecome cus master. This pit is
also cleared by INIT.

C0, C1 = These bits deterrine what tyre ot transfer s»ill
be done wnen ANPR is set. Ihey ére as rollows.

C1 cc

0 C CATI

Q 1 CATIP
1 v CATH

1 1 chlch
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A17, A16 = These oits are the uprer two oits of the
address register, INIT dces nct clear these cits,

PB = Setting this bit simulates a memorv rarity error
setting the BuUS Pr signal on the UNIBUS wnen the data
register is read. This bit is cieared by iINIT.

TO = This bit indicates that a UNIBUS transfer timed out and
SSYN was not returned. It is reclocKed every transfer, and
Clearec¢ by IWNIT. READ CNLY. g

PE = This bit indicates that BUS PB c¢cn the UNIBUS occured
during a DATI. It is reclccked everv DATI cycle, and also
Cleared by InNIT. READ CNLY.

BR7-BR4 « These four bits cause trhe device to assert thelr
resrective BR reqguests, and attempt to interrupt at thst
level,., They iray be set ir any compination to verity the '
arbitraction logic. Once these pits are set tne 1FEC will
attempt to interrupt until either the bit is cleared or the
interruct has taken place. These tits are not cleared ty the
interrurt taking place, ard must te explicitally clearec

by either writing a zero to tnhe arpropriate bit positiocn, or
by INIT before they can te set again to initiate another
interrugt.

ACIE =~ Tnis pit is ACLC Interrugt Enable. when set, it will
cause an interrupt to vector 1E<4 on the leadinc edge of a
UNIBUS ACLU signal (power going do#n) and again aprroxirmately
100 ms atter the tralling edae of ACLU (power comina ug).
Cleared by INIT.

ACLC1 - Tnis bit is set ty a power fail conaition, and
causes an interruct if ACI:c 1is set,
REAC GNLY ~

INTCCNE = This bit indicetes an interrupt has taken place
that was caused by ore of the EBER tits being set. The bit is
Cleared by writing a (1) to it or by IuLIT.

INIT - 1Tnis cit will initialize the internal logic ot the
IFEC when set, The output is undefined when read.

CGNTROL REGISTER 2 FBF46¢
oot eorivatucscejuansrejospmejeocitadecspoaboanpecd

1151141131121111101091C8iCG71001U51041031G2101100])
PrejovsacpoaiaatmeiocioadoapSalsnoepectiaadvepany

[ I A 3 B 4 B v v \'} v v v Vv v v
X ~ € & R K KR 8 7 8 S 2+ 3 2 1 &
T 1T L 7 6 5 4
s D C
c 6 2
o N

E
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Vo=V0 « Tnese bits specify the vector to be useg oy an
interrugt initiated oy Ccntrcl kecgister 2,
Tnese tits are WN0OT clearec bty InITI,

BR7-BR4 = These tits cause the device to interrupt in
the same manner as the BR bits in Control register i,
Cleared by 1InNIT,

ACLC2 = This pit vwnen set will cause ACLO on the UNIgUS
to te asserted for arproximately 1.5 ms. The kit -is
self clearing., This bit is NOT affected oy 1NIT.:

INTDGNE = This pit works the same as the INTDONE pit
in Control Register 1, tbut for interrupts initiatea by
by the BR bits in Control Register 2. This kit is
cleared by writing a one to it or bty INIT.

EXIMOD = This bit is reserved tor future use, should be
zeroc when read, READ OnNLY.,

EXAMINE A UMIBUS EXERCISER REGISTER

Examine location FBF000, this will aive you location 770000
on the second UNIBUS., For @ description of what the bits in
the UBE reqisters do, consult tnre UBE Users Manual,

By examining a UBE register you are checking that you cé&n.
get out to tnhe BA box.

BOCT UF THE DIAGNOSTIC SUFERVISCR IN STAwDALOWE MCDE

Minimum revision of the Ciagnostic Supervisor that can te
pe used is (s8.4).
eX:
B/710 XXXX

shere (XXXX) is the boot device.
ATTACH 1dHE DW7S0

This can be done in two w»ays, either by running the Autcsizer
program EVSEBA or by doing a manual attach.

EX:1
03> RUN EVSBA

- a9 S Bv Pu S B9 4y Pe

bS> SELECT ALL

L L T X X X ]

PAGE 9
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EX32
s> ATTACK gu7sy €Y1 D1
05> ATIACK UBE Ly Usd 770602 S10
oS> SELECT Cni
05> SELECT uso -
3.7 RUN THE UBI/O%w750 DIAGNCSTIC

A minimum of two passes ¢f this diacnostic should be run.
1he program is called ECCEA, ana shoula pe REV 1.3 or

higher.
EX:
DS> RUM ECCBA
03.8 RUN APPFGPRIATE DIAGNCSTICS FOR DEVICES uN THE SECGND UNIBUS

Run whatever other approrriate diagnostics are necessary
to verify the peripherals that were aaded to the Lw750°S
UNIBUS. These diagnostics can be determineq ty referring
to the installation manuals for the aaded devics, lookirg
ther ur in £VaDX, or by using the Diaanostic Supervisor
help file as follows.

EX:
DE> BELF LCEV XXXX
where (XXXX) is tre device you want know about,
3.9 REMUGVE THE UNIBUS EXERCISER mOCULE

3.9.1 Remcve the UBE module.

3.9.2 Replace the NPG jumper wire on the backplane (wire frorm
pins CAl to CB1l in slot where M7855 is installeag).,

3.9.3 Replace tne Grant card ftack in it’s original slct
(slot C of an SPC slot).

3.10 BRING UF vmS AiD RUN UETFE

cor infcormation on settirg uUP and runnina UETF refer te tne
VAX/VMS UETP User’s Guide (AA=Ccd3A=-TE)

3.11 RETUR~ SYSTEM TG CUSTCMER

rage 10
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sSLAT 3). THE CPU COMTRAGL 3T5ude (CCS) #20LD20S

THE CPU CI4TRGCL STARE CONTAINS THe dICRGCUD= RI4S Fuk

THEZ SYSTZ4 (68X BY 80 BIT3), A “"“EXT"™ ADDRESS LALCH, ANL
¥ISC. BANK SELECT AWND PARITY GEAERATOR LIGIC (HI NEXT

FIELD GaLY).

THE CCS BOARD IS THFE MQTHER BAOAFD FOGR THS J4C3 (A4RITEASLE
CONTRGL STORE) GPTION, THE »CS 1S PRESSZD 7Y TIHE PINS CON
THE BOARD AND IF IT MUST BE REMOVED, USE A GRANT CARLC AS

A PRY BAR TU PREVENT IT FROM CRACKING. THEZRE I3 A JUMFER
ON SOME CCS BOARUS TO TIE BIT 13 OF THE "NEXT" FIELD JF THE
MICRCCODe LOW, IT MUST BE REMOVED TO ENA3LE %CS-USE.

THERE IS MO DIAGNOSTIC TQ TEST THE CCS RO#M CONTIENTS, The EBEST
WAY TC DETEZRMINE THE CONDITION CGF THE CCS IS T3 DC A PARITY
CHECK UNDER ROM NMONEZ (RDM>PAR 0) IF YOU GET A PARITY SICP AT
CSAD 17FD, IT IS5 UK, (A5 FAR AS A2 CAN TELL) KZEP IN MIND
THAT DIFFeRENT REVS. OF CCS BOARDS wILL CAYSEZ FAILURES

UNDER THE WRONG REV, OF DIAGNOSTICS., THE REV. OF THE CCsS

CAN BE DETERMINED BY EXAMINING THE IPR 3E 3ITS 89=15 (SIC)

THE NUMBER WILL BE IN HZX AND WKUST BE CONVERTZD TO DECIMAL TO
BE ABLE TO INTERPRZI THE REV. LFVEL (EXA4: 3 = REV 62)

THE DPM HAICRODIAGNOSTICS DO SOmME MINOR INTESRITY TESTS CN

THE CCS IF YOU WANT TCQ RUN THEM, RUN ECKAB.EXE DPM MICFG’S,

THE CCS YICRNCODE FIELDS CONNECT TO THE P4, 4IC, AND uel
10DULES THROUGH BACKPLANE WIRING,

THE ~CS IF INSTALLED 15 COMMECTED TO THE CvI,
THE WCS CAN dE TESTED JSING TRE LEVEL 3 DIAGNJSTIC ECKAX.EXE.

THE MODULE ALSO CONTAINS TwQ USCILLATORS 0OVE 13,75 MHZ FQOK THE
SAC CHIP? TO CRFATE SYSTEM CLOCKS, AwD OnNZ 1 442 FOR TKE T0OK
CHIP®S COUNTERs

THE CCS MODULE HAS NO GATE ARRAYS.
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ARITEABLE CULTROL STOR< ¥UL7SY

THE KU7S0 WRITEASLE CUNIROL STNRE UGPTION I3 DSSIGHED TC
ALLCYW THE LOADING OF QPTIONAL MICROCNDE TO HANDLE FLCATING
GRANMD AND HUGE INSTRUCTIQNS NAT NORMALLY SJPPIRTED BY TEE
BASIC CFU MICROCODE. TH® WCS WILL ALSO ALUOJW THE LGALIGG
OF CUSTUOHER #4RITTEN ROUTINES IM AICRCCODE PROVIDeD IBAL THE
CODE 1S WRITTEN IN THE PROPFR FOGRMAT AinD CARE IS TAKEN 10
CALCULATE CORRECT MICRO=-FIELD USAGE AdD PARITY,

THE WCS IS LJOAVED VIA THE CMI BUS FROM AODRESSES BEGINMING
FROM F00003, EACH HMICRO WCRD WILL REQUIR® FOUR WRITES
ACROSS THE CMI TO ASSEMBLE ALL €80 BITS. 1IF THE CODE IS
DIGITAL’S FLOATING POINT OPTIONAL PACKAGE TA=ZMN A LGAOEE
ROUTINE #ILL BRE PROVIDED OMN A CASSETTE TAPE AMD INSTRUCTIONS
WILL BE GIVEN EXPLAINI-IG HC#¥ TO HAKE THYE LJUADING PKUCESS A
PART OF THE STARTUP COMYAND PRCCEEDURE,

INSTALLATION: THE WCS IS A SMALL PC BOUARD WITH RA¥ CHIPS ON IT
AND HAS NO METAL FRAMEWCRK OR HANDLES. IT IS IMSTALLED
"PIGGYBACK" ON THE CONTFOL STORE (CCS L9006S) -#CCULE BY
FIRST REMQVING THE PUSH Ow8 JUMPER (IF INSTALLEC) FROM
THE PINS PROTRUDING FRGM THE CCS 3UARD, THIS JUMPER
AAS INSERTED BY MANUFACTURING TO TIZ BIT 13 CF THE
CONTROL STORE "JEXT" FIELD TO GROUND THUS PREVErTING
ACCESS OF MICRO ADCRESSES IN THE WCS RANGE (26C¢G =)
FROM BEING ACCEZSSED WITHOUT vwCS TNSTALLED,

NEXT REMQVE (IF INSTALLED) THE PLASTIC PIN GUAKLS FRCM
THE PIN PORTS Od THE CCS. THESE GUARDS SERVED IO
PROTECT THE PINS AND ALSC ASSURE TH=Y ARE STRAIGHT,

THE WCS MEST BE C A R E F UL L Y PRESSZC DCwN AGAINST
THE CCS AnD SECURED BY Twl XNYLON SCREWS PFUVIUDFLC IN THE
KIT, FINALLY RE=INSTALL THE CCS 40DULE In THE CPU,

NQTE: THIS TEXT IS INTENDED TIC BE A REMIJDER OF ThE EASIC
INSTALLATION PROCEEDURE AND SA0ULD NOT BE SUBRSTITUTED
FOR THE KU750 INSTALLATION GUIDE I~ AJdY wAy,,.

TESTIMG AND DIAGNOSIS: THE wCS CAN 2E TESTED 3Y RUNNING THE
LEVEL 3 MACRQ DIAGNOSTIC =CRAX.EXZ THIS TEST SkHOULD
BE RUM IM THE MANUAL 40GDT (DS>R ECKAX/SEC:#ANUAL)
AND THE #CS FORMATTING TEST #ILL GI/E A "LAST ANDRFESS"
JF wCS. THIS ADDRESS ShHOULD BE REYE4YBZRED AMD LSED
IN THE ATTACH COMMAND rOR THE xXAT7S50 CPu,
IF THE DIAGHOSTIC FAILS AMD THE CPU IS <NCwo4 TC BE IN
GJOND CONDITION, THEN THE WCS MUST RE REPLACED.

TECH TIP: WHElLU REPLACIVNG THE «4CS USE A G727 UNIRUS GRA;.T CARD
AS A PRY BAR T3] EVENLY CISTRIRUTE THE PRESSUKRE LF
RE4OVAL. IF A SCREWDRIVER IS USED, THERE IS A VEPY
GOOD CHANCE THAT YGQU <“ILL CAC« THE PC =20arC.



wCS COnT1lnUEDS : 7 2

NOT

3]

: THE wCS (S NAT GOLuG TU ok STGCKED [N YJUR FlelL SPARES
LITS DUF TO THE PRCJECTLD LG¢ OEYAJD F7x THIS GFTIgY,
THEREFORE IT IS LEFT JP TC YOUr INGIVIDUAL UFFICES TN
KEEP A SPARE 0N HAND IF YOU SUPPJIRT THE GPTICON.

USER ACCESS: FOR A USER TO ACCESS A USER W#RI[TEZ4 NMICRGCCDE
RGUTINE IN THE WCS, HE/SHE #UST FIRST 3% SURE THAT
THE REQUIRED MICROCODE 1S LCADED.
IN THE MACRJ PROGRAM TBAT IS ATTZMPTING ACCESS wCS
HE/SHE MUST USE A "XFC" WRATIVE %ODE INSTRUCTION,.
THE XFC (EXTENDED FUNCTION CALL) INSTRUCTIGN wILL
SEND US TO SCBB+1i4 AND THE LOWEP T[d4nN BITS OF Tkt
VECTOR ADDRESS AT THAT LOCATION MUST 3E EGUAL 1C 2.
IF THIS IS THE CASE WE wILL TRAP TO “CS LGCATICF 2001
A‘ID HOPEFUJLLY PICK UP THE FIRST +ICRO4JIRD OF GUER
ROUTINE, [0 RETURMN TO CCS AFTER EXZCUTIOM OF ThHE
MICRORCUTIMNE wF SIMPLY HAVE TO HAVE A CCS ACOKESS
IV THE “NEXT" FIELD GOF OUR FINAL 4ICROWIRD IN wnCS.
03VIAQUSLY SOME CARE MUST BE GIVEW IN TAS SELECTIION
OF A RETURN ADDRESS AND THE JSER IN ANY CASE SHCULD
RESEARCH THE SUAJECT THURQUGHLY AND REFER Tu ThE
ASSCCIATED DOCUMENTATION BEFORE ATTHZHAPULNG AW
ADVENTURE JF THIS MAGNATUDE.,

NQTE: CUSTOMER WRITTEN YICROCUDE IS NOT SUPPORTED EY L.E.C.
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SLOT 6). THE RE“QTY DIAGHCSTIC 192ulz (RD1) 2LICOe (F.S.)
THE MAINTEMALCE ICOL -JoULE  (4T4) #4004 XA (CUST.)

THE REMWNTE DIAGHASTIC YUDULF IS CURSIDERED A OJIAGNOSTIC

TO0L. IT IS WEVER CUSTOMER OWNED OR REPAIRED 1IN CUSTGMER
TIME! OQ.E.M, CUSTOMERS CAN PURCHASE A SPECIAL 4CDULE CALLED
THE MTH4 AODULE WHICH ALLDWS RUNKING #ICRO=DTAGNISTICS eLT DOES
NOT ALLGW CONHECTION TJ THE. DDC CEANTERS.

THE RDM ALLOWS RUNWNING THE MICRCDIAGNOSTICS, AND wREMCIE
DIAGNCSIS FROY THE ODC CENTERS, #HEN THE ROM IS INSTALLEC,
THE TU=~S58 AND CONSOLE SIGNAL CABLES ON THE BACKPLAwE MUST kE
MOVED TO THE RIGHT SIDE (VIFWED FROM THE R£AR) OF THE FINS
I SLOT 6. THIS ALLOWS THE CUNSOLE TJ TALK OIRECTLY TL THE
RDM EBGARD, AND THE TU=S53 TO LUAD 4ICRO=-DIAGNOSTIC PROGRAMS
DIRECTLY INTO THE RAM ON THE RDM BOARD OR LEVEL 4 MACRC-
DIAGNQSTICS THROUGH THE RDM INTO MAIN AEA4IRY,

wHEN IN CONSOLE I/0 MODE, (>>>) A “P THEN “0 AILL ENTER
RDM MODE (RDM>), AHEN A MICRUDIAGNQSTIC TAPZ IS LOADED,
THE FIRST PROGRAM TN LOAD IS ECKAA.EXE JYR VMICRD MOMITCE,
ONCE LOADED, THE 4ICMON HANDLES THFE OIAGNQSTIC SXECUTICN
AND HAS QUITE A FEW QF IT’S Uwh UNIQUE CO“HAMNDS,

THE DIAGNOSTIC MINI REFERENCE GUIDE LISTS THE COMMANDS
UNDER MICAQN (MIC>). THE MICACiH CAN BE LOADED 3Y ITSELF
UNDER RDM MUDE BY THE COMMAMD RDM>TE/C <CR>

NOQTE: MICRO=DIAGNOSTICS REV, 4.XX AND UP HAVE ECKAF EXL
THE RDHMS O«N INTERNAL OIAGNOSTIC AT THE E~NC OJF LACH
TAPE, TO RUN THEZ RDM DIAGHNOSTIC YU 4UST USE A NEW
COMMAND UANDER MICMON, (MIC>DI uM <CR>)
***x THIS DIAGMOSTIC 4UST BE kRUx Id A KNNWN G330 CPL! **x

THE RD™ MODULE CONNECTS DIRECTLY TUO THE CY1 TO ALLOw
TROUBLESHO0OTING ANY MODULE LOCATED O THE CMI 3US.

*#¥* THE ROM HAS THE HIGHEST CMI PRIORITY OF ANY NEXUS *x*¥
IT IS ALSO CONYMECTED TA THE ¥ BUS.,

THFE RDM™ MODULE HAS NO GATE ARRAYS,
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Enter RDM console mode
Enter console mode
Abort current command line
Inhibit printing of text

Retype current command line

CONTROL KEY FUNCTIONS, RDM

Cancel current function (repeat console command)

Disable CPU output to active terminal

Continue output to terminal after Control S

C e
~ WBUS
L N L H A b
ggNSOLE ] vasr REG REG REG
CHIP ] (2) m (2)
consoLe [ | vart [ INTERNAL BUS
am—
o — 8085 :
TUS8 | ] VUART I MICRO RAM
PROCESSOR
MODUM | ] REMOTE uaRT [ s eus Sggggés
bo— LINE O—‘ -
, DIAGNOSTIC CONTROL | |STORE |
PHONE | PROM
i MATCH TRACE |
REG STORAGE I
v
ooc l
bcs '
RAM l
CONTROL STORE DATA

Y
j'>.,

Remote Diagnost

ic Block Diagram




OPTIJNS

PLEASF. NQTE:

76

SLOTS #7,%,9) GPTION SLOTS

THESE SLJTS CAN 3E JSED TO InSTALL ANY OF THEZ CURRENT

CPU OPTIONS AVAILASLE. (EXCLUUING THE FPA V4ICH MUST =2E
INSTALLEYD I[N SLOT #1) THE MUST COMMION OJ9TI)d IN THESE
SLUTS [S THE MASBUS ADAPTER (MnA) OPTIIN, WAHEJd An GPIICN
IS INSTALLED THE GRANT JUMPERS ON Tde BACKPLAIE MUST Bt
REMQVED FOR THAT SLQT AMD THFE APPROPRIATE ARBITRATION
JUMPERS “UST BE SET UP IN ACCOKDANCE ¥ITH THE JPTION
INSTALLATION GUIDE. OPTIONS AVAILABLE IVCLUDE TEE
MASBUS ADAPTER (MBA), AND A SECOND UNIBUS ADAPTZR (Su3),
THE SECOND UNIBUS DJIES NOT HAVE "CO4™ CHIPS OR AN "INT"™ CHIP
ON IT, THUS IT IS REFERRED TO AS A "SU3" (SZCIOND UNIBUS)
ADAPTER, THE PURPOSE OF TFIS SECOND UNI3US IS TO ALLOW
CONNECTION OF MURE UNI3JS DEVICES.

THAT THE SYSTEM CAJINOT RE BCAOTEL FRUM ANY DEVICES

ON THE SECOND unIaijs,
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THE RH730 MASSERUS ADAFTER IS A GENERAL PURPOSE INTERFACE ERETWEEN
THE CMI AND THE HIGH SFEED MASSRUS DRIVES. IT INTERFACES THE
32 BIT CMI DATA FPATH TO THE 15 BIT DATA PATH OF THE MASSEUS.

GATE ARRAYS:

MIF S

MDC:

MCI:

MRC:

MSC?:

MASSRUS DATA PATH (8 CHIFS)

RESFONSIELE FOR ROUTING I'ATA AND ADDRESS INFORMATION

TO AND FROM THE CMI AND MASSEUS. EACH CHIF HANDLES 4
BITS EACH. ALSO TELL WHTCH mBA You WRE LoukIa For

MASSBUS DATA PATH CONTROL CHIF (1)

CONTROLS AND MAINTAINS STATUS ON MAP PARITY AND VALIDITY.
IT DETECTS THE BEGINNING AND END OF A DATA TRANSFER» AND
MAINTAINS THE STATUS ON THE SUCCESS OF EACH TRAMNSFER.

MASSEUS CMI INTERFACE CONTROL (1)
HANDLES ARBITRATION, COMMAND/ADDRESES CONTROL, STATUS
GENERATION AND CHECKING INTERUFTS. .

MASSBUS REGISTER CONTROL (1)

DETECTS THE INITIATION OF DATA TRANSFERS AND PRODUCES
THE DATA TRANSFER FUNCTION CODES. IT ALSO FRODUCES
THE CONTROL SIGNALS FOR THE MASSEUS CONTROL ERUS.

MASSEUS SILO CONTROL CHIF (1)

CONTAINS THE REGISTERS NEEDED TO ARDRESS THE 32 RYTES

OF SILO RAM» AND THE LOGIC USED TO DETECT SILO EMPTY

AND SILO FULL. IT CONTROLS THE GEMNERATION AND CHECKING
OF SILO AND MASSERUS DATA BUS PARITY. THE CMI DATA MASK
IS GENERATED HERE AS IS THE CONTROL FIELD FOR CUNTFOLLING
THE FLOW OF DATA IN THE MDP CHIFS.

THE BRUSSES:

CONTROL EUS: THE MASSEUS CONTROL EUS IS AN ASYNCHRONOUS BUS

LINKING THE DRIVE CONTROL/STATUS REGISTERS WITH
THE CFU. THE CONTROL BUS IS INDEFENDANT OF THE
DATA BUS» ALLOWING MON DATA TRANSFER QPERATIONS
TO BE INITIATED WHILE A DATA TRANSFER IS INM
FROGRESS. THERE ARE 31 SIGNAL LINES.

DIATA EUS? THE MASSRUS DATA BUS IS A HIGH SFEED

SYNCHRONQUS RBUS USE FOR TRANSFERRING RLOCKS
OF DATA. THE MBA MUST BUFFER THE DATA adl
GENERATE MEMORY ADDRESSES. THERE aRE 23
SIGNAL LINES.

INTERNAL RUS? INTERFACES ALL THE INTERMAL SIGHALS THAT

CONTROL THE ADAFTER. THERE ARE 32 ZIGMaL LIMES.
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MSG - MRC MCi
SIL0 REGISTER CMI
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8

DATA BUS

RERY
CONTROL BUS >

" RH-750 MBA. Slm‘ol}ﬁ&‘j Block chﬂt‘mM
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#ASSRIS ADAPTER IH3TALLATING JU«PERS

4B3A*S #UST SE SET UP FOR PRIPER: 1. OSILC TRAJISFER RATE

2. YBA NUMBER IDENTIFICATICN
(MBAD,MBAL OR 43A2)

3. CMI ARBITRATION LEVEL
(1,2 GRK 3)

1. BEFORE ANY MBA INSTALLATION, FIRST REMOVE ALL 3G JUMPERS -#RCM ThE
CESIRED SLOTI., (PREFERABLY SLOT 9 IF THIS I3 THE FIRST kBA)

2. SILO TRAJSFER RATE INVULVES A SINGLE JUMPER BETAEZENW PINS 43 AND 45
JF THE DESIRED SLOT. THIS JUMPER MUST B8E IJNSTALLZO IN ALL SLOTS
CONTAINING 4BA’S. SECTION A OF THE DESIRED SL3T.

3. MB8A IDENTIFICATIIN JUMPFERS ARE REQUIRED TO INFIJIRY THE CPU wHICH
ABA IS IN WHICH SLOT. THE JUMPFRS ARE INSTALLED AS FOLLGC«S:



82

ALL JUMPERS InSTALLSD Iy SECTIJV A UF THE DESIKED SLOT
AoAld AS RbuaTEL TO DEVICE CUDE DbAX:
JUMPER PINS 51 T S3 AND 52 'iC 54 TO SELECT 4BAY)
A8A1 AS RELATED [0 LEVICE CODE DE3X:
JUMPER PInNS S1 TO S3 OdLY TO SELECT MbAl
MBA2 AS RELA{EDL TO DEVICE CODE DBCX:
JUMPER PINS 52 TO 54 0ONLY TU SELECT MBA2
4, CMi ARSBITRATION JUMFERS ARE IO ESTABLISH A CH4[ PRIJRITY LEVEL
FOR THE MBA., KEEP IN MIND THAT Ire THE 11/750 TdrE m3A°s USE
THe UNIBUS BR5/BGS LINES TO INTERUPT THE CPU, THUS SOME TAolLGAT
MUST BE GIVeN IO #HAT LEVEL TO ASSIGN TO AHIUA SLOT.

NOTE: BASICALLY THE HIlweAEZR THE SLOT NUMBER, The HIGHER THAE CAl
ARB LEVEL, (TAIS IS5 ONLY A GOOD RULE JSF THUMB, V0T A REWUILREMENT,)

ALSUO SOME THOUGHTI SHOULL BE GIVEN TU ACCESS UF CASLES On THe
SACKPLANE #“HEN INSTALLING OT'{ER QFTIUNS.

THERE ARE IdREE CMI ARSITRATION LEVELS ASSIGNED TO M8A°s .
TnEY ARE AS FULLOWS: .

CmI ARB LEVEL 33 INSTALL JUMPEK 62 TO 64

SECTIadH A
ol . o2 .
03 o ﬂo“i

CMI AR3 LEVEL 23 LRSTALL JUMPERS 60 TO 02 A4D »3 D 64

SECTION A
59 . LRV}
‘ol . []32
n3 c:::,u4
Cod oA uzveEL Le TISTALL JU9PEKRS 60 TT 02, ol T 83 Ank b4 TO aAo

SuCTIlIiv A

3 . Mo
a2l Eon
63{] o] 0+
95 . [:éo
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[F OTneR DEVICES ARE TC A2 IwSTALLED Iw THE JPTLJI4 SLAOTS, Iiere
T4G MORE CM1 ARB LZVeLS RESEFVED FOR FUTURE USt.

CML ARE LEVEL 53 INSTALL JUMPER 55 [0 57

SECTION A
55 « 56
57 « 93

AND CMI ARB LEVEL 6 TJASTALL JUMPER 57 TO 59
SECTIIN A
57 e OY

59 e 0O

ARe
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A JF DESIRED SLOI

LA L L X P L XX X X P X ¥ ¥ ¥

AAS3HUS AVAPTER JUMPER CIIFTIURATIUNS

adién INSTALLING Ad UPTIUW, ALL BG JU4PERS MUST 8E KREAU/ED FRIY THAT SLO

43
45 .

47 + .
49 . .
°1 .

.
29 . .
57 « .

i
-l

40

43
590
52
54
56
58

av

4BA2

cMI
Add 1

SILO TRANSFER
RATE JU4PERS

33 . 44
45 « 46

47 . . 4%
49 . . SO
51 . 52
53[] +» 54
55 « o 506
57 . . S8
59 . 60
61 . [] 62
b3t::::64

65 + . €6

ST ¥

F @ ovy

Apal

CMI
AFE 2

47 . . 48

33 . . 50

St 52
ELS[] [}54

55 . o 56

ol . 02 C¥I
53 . [} €4

T!

MBAO

AkS 3
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LOO11/16 CMC
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CHC SLUT #19), TK® C2Y €MCRY COa:iTFULLER (C4T7) 2LJ011 CR 3L0015

FIRST NOTE THAT THE 30ARD MUnsEF IN THIS SLOT IS LOO11
OR LOO1e wQT 10,

THE CPJ MEMURY CONTROLLER MCOULE CONTAINS IT’S 3JwK
MICROCODE TN CGRTRAL MEMORY REFRESHES, DATA BUFFERING,
SELEZCT TIMING (CAS AND RAS), THE BOARD COJTAINS ERRUR
CHECKING ANVD CORRECTING LOGIC, STATUS REGISTERS,
CONFIGURATION STATUS LOGIC, AND ThE SOOQTSTRAP ROMmS,

STATUS REGISTEES: CSRO F20000 (EKRQR LATCHING REGISTER)
CSR1 F20004 (DIAGNOSTIC REGISTER)
CSR2 F20003 (MAEMORY MAP REGISTER)

BOOTSTRAP RONS: RQM SOCKET A F20400
ROM SOCKET B F20500
RJM SNCKET C F20600
RUOM SOCKET DB F20700

MOTE: AHEN EXAMINING THE ROMS 1IN THIEw SICKETS, THE LOW
WORD OF THE FIRST LOCATIGN WILL CUJTAIN TYE ASCII’
EQIIVALENT OF THE DEVICE TYPE MNEAJINIC FOR THAT FCM,

EXAHPLE: >>>E/L/P F20400
P 00F20400 XX XX 44 44 = DD (DLAQ)
THE CMC IS CCNMECTED TO THE CMI AND THE ¥Z4JRY 13Us,

THE LEVEL 3 DIAGNOSTIC ECKAM.EXE TAPE #S ATILL TEST THE
MEMURY AND CONTROLLER, PLEASE MOTE THAT TAE DIAGNCSTIC
WILL TEST O4LY ARRAYS 1=7, TO TEST ARRAY 0, YOJU MuST
EITHER S#AAP POSITIONS #ITH ANOTHER B3J3ARD OR RUN THE

MIC MICRODIAGNOSTIC (ECKAC.EXE TAPE #2),

THE CMC HAS TWO AVAILABULE VERSICANS:

LO011: SUPPIRTS 48728 256 KB AKRAY3 INLY (MAX., 2 MR°’S)
LOO16: SUPPORTS BOTH MB728 AND %8759 4J0QULES
(48750 TS A | MEGABYTE ARRAY GIVING LS A “aXx,
OF 8 43°’S)
IF BGTh TYPES ARE MIKED, TYE 43728°S #{yS8T 1%
INSTALLED DIRECTLY AFTER THZ 1 MFEG EGARLE.

NOTE: THE L0016 CMC MODULE REIUIRES A S&v, £ 3ACKPLANE wHICA
EFABLES THE USE JF BIT 24 OF THE CAL ADDR<5S. ThE KEV.
CAV BE DETER4INED BY EXAHI#InG THE 3YSTSY 1.0, FEGISTER
>>>E/1 3k
I 20000035 02 00 XX X8

2* 5 JUOTCATZEIZ A REV ¢ BACKXFLANE
(S THE RIYTIN IWCUMENT)

GATEZARRAYS: +4AF, 40L,4eC
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4AR/MADS

mODULE:

ATUQRY ADORESS PRUCELSSLF

fAP Loot1

88

MAD

CH1P

Louls

THE “AP/MAD CHIP PERFORMS ThE DECODING JF ADDRESS BITS TO

ENABLE MEMORY ARRAYS, DETECT KXM’S, SIZE W&40PY ARRAY
AND DETERMIXE STARTIYIG ADDRZSS CFFSET,
THE MAP/MAD CHIP ISSUES NXM STATUS ON

BUARD PGPJULATICNS,

PART NUMBER:

BEST DIAGNJSTICS:

cxC

CMI1

19-14706

GATE ARRAY:

DATA 19nclac="wsacee= 44 .C%CK

CMI DATA 18an3..!

CMI DATA 20ecbew!

CMCF LATCH IARawS-0l

CMCU MEMORY PRESENToo.6.0|

CMI DATA 22acTaal!

C¥I DATA 21anB8o.!

CMI DATA 23..9..!

IJTERNAL 8US MEMORY PRESENT 1.10.0!
FNGP3 i1.11.0!

VGAL12o1

INTERNAL 3US MEMORY PRESEMT 0ui4.0l
FNGP3 0alSa0l

INTERMAL BUS ADDRESS SE™ SEL2.16.01
INTERNAL BUS ADDRESS MEM SEL1.17.01l
INTERNAL BUS ADDRESS ME! SEL3.18.0!
IHTERNAL 3US ADDRESS MEM SEL0.19.0l
V20 ae!

i ch 1-.'

INTERNAL BUS ADDRESS MEM SELS5.22.0!
ITERNAL BUS AODRESS MEM SEL4.23.0l
INTERNAL B3US ADDRESS MEA SEL6.24.0l

MAP

Q)

MIC YICRG’S ECXAC.EXE
MS750 MACRC ECKAM.EXE

4AP

STA
STA
STA
STA

| w4 7aCMCK
| 0ed6.CNCK
| 0ud4S.CHCK
10.44.CHMCK STA
1043.CHMCK STA
j0ud2IHTERNAL
10=41FYGP3 7
1040.CHCK STA
1039 INTERNAL
| w38 oGROYUGD
10.37<INTERJAL
1 0e36IMNTERNAL
| me3SGROUND
|034_FhGP3 2
{0w33INIERNAL
|0.32.FNGP3 S
|0=30INTERNAL
1 0=29.FNGP3 4
| w28l
10=27FiGP3 3
|we2b-CHACF MAR
|0m235&INTERNAL

THIS SINDE TOWARDS FIHGERS Jn 30ARD

Td4S CH4I,

13
23
21
20
17

3US

19
3USs

3UsS
3JS

3Us

BUS

AMD LIGhIS THE
RED LED IF IT DETECTS AN ILLEGAL CONFIGURATION JF MekCkY.

(LEVEL 3)

ALMORY
MEMCRY
MEZCRY
YE4CRY

HEMULRY

MEMXUORY

LATCH

BUS ADPRESS m&F SELY

FRESELT
PRESENT
FRESENT
PRESENT
ER

ESENT

PRESENT
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woLs: 4EMORY DATA LOUP CHIPS
THE MOL CHIPS FUNCCIOM LIKE THE 4DR CHIPS 04 THE KIC
40DULE, TH&EY PASS ALL DATA A:iD ADORESSES T7 AVD FRGM ThE
CvwI AND INTERMAL MEMORY BUSES., THEY PRUVIDE VARILIGUS S1ATUS
REGISTERS (CSR’S), AND A PATH FGR THE B303TSTRAP ROMS TG
4 CHIPS CHIP BIT SLIC®
4ACL 1 <7=9>
MpL 2 <15=8>
MDL 3 <23=-16>
DL 4 <31=24>
PART NUMBER: 19-14707 ]
BEST DIAGNOSTICS: MIC MICRG’S ECKAC.EXE
4S750 MACRI ECKA4.EXZ (LEVEL 3)
SODULE: CMC GATE ARRAY: MDL (1 THROUGH %)
4DL (1 THROUGH 4)
CMI DATA 06,14,22,30acl¢d mmccecna=__438_LATCH IAR
CMI DATA 00,08,16,24..2<>1 © 10o47INIT F

N,308,A16 )Ncwdaal

LATCn REG 2 DL 0,1,2,3vcabual

MDL QUTPUT CONTROL 2a=5.0l

LATCH AUX MARwmawbaw!

Vemaw T |

AO03,A11,A19,CSR 1227 cn3aal

4DL OQUTPUT CCNTROL 1aa9a0l
N,AO09,A17,CSR 1=25.10.1
AOZ'AIO,A18'CSR 1.26-11--'

i VGALL1 2.1

. VCCal3.al

N,MDL1 ADD HIT,MDL2 ADD HIT,N.l4..]
VGA,VGA,GRnD,GRND (IDENT)Z1S.0|
VGA,GrRXD,VGA,GRND (IDE~TIal6.0l
AQ4,A12,A20,CSR 1=28.17w=l
A06,A14,A22,i19...1
AG7,A15,A23,CSR 0=31.19%a!
405,A13,A21,N_ 20,

LATCH REG 1 MDL 0,1,2,3.21.!
ERR nIT,¥DL2 ERR H4IT, N.22..l
RCY DATA Qn23.al

N,HMDL1

INTERNAL 3US DB04,12,20,28 RD.24.0i<> ()

1<>438.CM11
1€<>45.CM1
1<>44..C11
lewd3aCMI

DATA 02,10,18,2¢6
DATA 91,09,17,25
DATA 37,15,23,31
DR ENABLE

1<>42.CMI OATA 05,13,21,29

1<>41.C4I ODATA 03,11,19,27

|e=4)LATCH 4DR

1€<>39.CM41 DATA 04,12,20,28

| e 3B8GROUND

10.37.CSR 4R CY

lew3ta=D EJABLZ 0,1,2,3

|l eadS5GROUND
<> 10,34 INTERNAL
<> l0n33InTERJAL
€Y1 0a32.INTERNAL
<O 1031 INTERNAL
€D |03V INTERNAL B3iS
€10z INTERIAL AUS

|l ew28LR0M DATA 3
€| 027 INTERNAL 8US

law2b6R0OY DATA 2

|l ee25aR0O4 DATA

3ds
30US
AUsS
3US

0807,15,23,31
2806,14,22,30
0806S5,13,21,29
DR00,08,18,24
DB01,6G9,17,25
0k03,11,19,27

Ded2 RD

THIS SIDE TIOWARDS FI«GERS ON 8JARD

4EMORY,

RD
RD
RD
RD
RO
RE



MEMGRY ERRQR CCRRECTION CHiPs

9

DETECT A~0 CORRFECT ALL SINGLE BIT M4EMO&Y ERRNIRS
USING TAE H4IDIFIFED AAMALNG CUOE AND SYDRJI%Z RITS,
AWC DETEIT VOUBLE B3IT ERRORS (UWCGREECTA3ILE).

CHIP
MEC 1
MEC 2

19-14705

2IT SULICES
<15=0>
<3i=-16>

BEST DIAGWNOSTICS: MIC MICRG’S ECKAC.EXE
MS750 MACRO ECKAM,EXE (LEVEL 3)

MEC:
2 CHIPS
PART NUMBER?S
4QDULE: CMC

MEC LATCH DATA Ilealawa=======<>=0 48 INTERNALL3US.DB10,26

GATE ARRAY: MEC (1 AND 2)

MEC (1 AWD 2)

OUTPUT B8YTZ0 LOWWORD,HIGHWORDmw2aal O
MEC LATCH OUTPUTaa3.ol

INTERNAL.BUSLDBOS,21
INTERNALLBUSLDEO1,17
INTERNALLBUS.CB807,23

INTERNALLBUS.0UBO03,19
INTERNALLBUSLDB02,138
INTERNALLBUS.DB0O0,16
INTERNALLBUS.D304,20

RDead01<>
RDuaS-0}l<>
RDuabd=n1<>
R)mede0i<>
KDaa9_01<>
Rlalfa0i<>
RDall.0}<>

VeALl2.a]

INTERNALLBUS.DB06,22

VCCaill3.-l!

RDL14.01<>

N,SIAMGLE ERROR.1S5S.0l
N,ERROR.16.01

SYNDROME T,INTL
SYNDROMEO],INTL
SYNDROMEO 4, INTL
SYNDROMEL6,INTL
SYNMDROMEQ2,ILNTL
SYWDROME32,INTL

BUS
3US
BUS
BUS
3Us
BUS

cs T
C301
C3u4
C316
C302
€332

oot vw

RDL17.01
RDml8o01
RDal19.01
KDe20.01
RDe21.0!
RD.22.01

VGA,GRADL23.01
LOW4ORD LATCH CB REGISTER,VGA.24.0l

O

€>10a47INTERNALLBUSLDBOS,24
<> 10-46LINTERNALLBUS.DB1S,31

|0=45.MEC LATCH OUTPUT

<> 0.44 . INTERNALLSUSL.DEL12,
€D 0ead43INRTERNALLAISLDORL S,
<>'O-42-IJTER4AL-BUS-Db13'

kD
RD
kD

28
30
29

kD
RD
FD

| am41.0UTPUT BYTZ 1 LOwaGC,8lwD

> 10240 INTERYALLBUSLNBOS,
€> 1039 INTERNALLAUSLDBLY,

| w38 .GROUND
10«37.CORRECT DISARLE
€| 03RINTERNALLIUSLCBO2
| ew3S5GROUND
| =34 VGA,HIADIRD QUTPUT
| ee33.LGNWORD GEN,GRND
<D | 032 INTERNALLBYISLCBOL
<1031 INTERNALLIUSLCEDS
<> 0=30INTERNALLANSLCB1G
<1029 INTERNALBIUS_CE T
<> | 028 INTERYALLBISLCBO4
€D | 027 INTERNALLBUSLCE32
|l mm26LOWA0RD JUTPUT CB
| 0e25.F SYNDRN4EQS,INTL

THIS SIDE TQWARDS FIWGERS ON 30ARD

2S &D
27 kD

RC,E SYNDO2
C8 SYNDROME
RL,F
RD,F

r0,F
RE,F

SY¥~DO}
SYNDOS
SYNDL6
SYaD T
#C,P SYnNDOC4
RC,P SY:D32
BUS,GRND

euS CBOR RD
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SCwE UET PRIGRAMS

NPR READ (DATI) USING #AP Y, RDP® 1, PF. o

>>0/1 37 1§ SINIT
D>>D/W/P F33004 1 ¢sPURGE 3DP 1 ADD
¥xx >>>0/L/P F30800 80200008 SSET UP MAP 0, VALID, PN = 1000 PFN = &
>>>0/P/L 1000 12345678 :CATA
>>>D/w/P FFF460 0 T SSET UP UMIBUS ADORESS
>>>0/4/P FFF464 1 $SFT wPR "GO"™ 3IT

TEST THE RESULTS:
D>>E/W FFF462 T
Should get:5673 ’

INCREMENT JUET ADDRESS REGISTER:
>>>D/wW/P FFF460 2
>>>D/W/P FFF464 1

TEST THE SECOND RESULT:
>>>F /W FFfa62
Should get:1234 -

OTHER DATA PATHS AND 4AP FIELDS CAN B8k USED BY SuURSTITJUTING THE DATA
AT THE "***" FOR THE FOLLOWING: BDP2 = 50400008

8DP3 = 80600098

DIRECT CP = 80090008

MANY OTBER EXAMPLES. CAN B8F TRISD USING THIS FORMAT:
NPR ARITE (DATC or DATOB)
A). LOAD ADDRESS REGIST=R FFF460

8)., LOAD DATA REGISTER FFFqe62
C). LOAD CONTROL REGISTER FFF464 WITH THE FOLLOWINGS

CR<N>=1
CR<2,1>=DATU or UAIGR (See Chart)
CR<4,3>=A17,A16 (Address oits 17 &nd ie)

" ¥PR READ (DATI or DATIP)

4). LOAD ADDRESS REGISTRER FFF460
8). LOAD CONTROL REGISTER FFF4e4 WITA THE FOLLOWING:

CR<O>=1
CR<2,1>=DATI or DAT1IP (See 2hart)
CrR<4,3>=A17,A10 (Address oits 17 &nd 16)

A). LOAD DATA REGISTER VITK JECTIRE AJDRESS
3). LCAD COTROL RXEGISTER wITn THF FOLLUYING:
CR<11=3>=3BK LEVAL (Ixannle:CRCAEd=L; = =2k4)

FLUaCTION CHAFT:

c1 v 20
01 0 = DATI
0 1 1 = DATI?
1+ 2 = JAT3
1 + 1 = DaTuE



R R T T T
FFF460 115 14 113 112 {11 110 109 {03 ju7 j06 105 104 133 {92 101 10C |
|

b | | l | | ! L | l | | | i I

JET UNIBUS ADDRESS REGISTER

| | | | I | i | | | | | i ! I | |
FFF462 115 114 113 112 111 110 109 103 07 106 105 (04 103 192 |01 (00 |
| | | | l | | [ | | | | | S | |

JET UNIBUS DATA REGISTER

15 14 13 12 11 10 N9 08 07 06 05 04 03 02 01 «OC

| I ! | } | 1 I | | | | | | | I
rFF464 |INIT I { I3R7IBR6JBRS|BR4IPE ITO |FB 1A171A15I1C1 ICO InPE]
| | g ! | | | | I | | | | | I i |

- ’(‘-------c----)' - L) L3 Y -~ a a -

| i 3US REGQUEST | | | i | |

ISSUe UNIBUS IMNIT | I | | I

UNI3US PARITY ERRUR i |

| i I |

GET SSYM TIMEQUT |

I | |

F3JRCE PB !
l |
ADDRESS EXTZd

0
—
2

-] T - . o -
—— e o Gwn G- e — -
- - -

!
UNIZiS TRAGNSFEKR SELECT
|
ISSUE MFR "GO"
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SUFFERE)N DATA PATH CSR’S

BDP 1 = F30004 32P 2 = F30008 abp 3 = F39090C
P - P
1311301291 BITS 1 THROUGH 28 ARe NOT USED } 0t
I P
N : |
ERROR BIT | . PURGE FIT
COR OF BITS 30 AND 29) IF UNIBUS DATA: SEND IT TG THE CMI
| | IF CMI OATA: CLEAR THE 3UFFER
NX* |}
UCE

CMI MAP DATA FIELDS

ADDRESSES F30300 THRQUGH F30FFC

31'30<------>26’25I24i23!22'21'20<----‘->15'14<--‘------------;->0

(| NaT i 13T 1| NQOT | |
(A | YSED 12 IUSED (DPIDP] USELC { PAGE FRAME “USEER |
(| | [ ) 1
.:------—--------:--------:--:------------------------‘-------------
| | b
VALID BIT | DATA PATH SELECT BITS
£S THIS MAP VALILD | (SEE THE CHART)==e=eeeweea> 31T 22 | 21
' ) CLE T ¥ % ¥
BYTE QFFSET 3IT CIRECT DATA PATH =0 | O
USED T2 ACCESS aQnD BUFF DATA PATH | =
BYTE BOUNDARIES BUFF DATA PATH 2 =

I I ¢
1 19
BUFF CATA PATH 3 111
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DIAGNOSTICS
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DIAGNOSTICS AwnD LEVELS

I4E SPECIFIC LFVELS OF ALL DIAGMOSTICS CAd SE FIUND IN
EVNDX ON 4ICRGFICHE,

DIAGNOSTIC LEVELS

LEVEL 1) RUNS QWLINE ONLY, WITHOUT DIAG. SUPERVISOR.
(UETP, ERRLOG, SDA ETC,)

LEVEL 2) RUNS ONLIME OR OFFLINE, UNDER DIAG. SUPERVISCR.
(DISK FORMATTERS CR DEVICE RELIABILITY ETC.)

LEVEZL 2R) RUNS ONLINE ONLY, WITH DIAG, SUPERVISOR,
(RESTRICTED DUEZ TO REQUIRSD DEVICE DRIVER UNLER VM¥S)

LEVEL 3) RUNS CFFLIME 0OWYLY, UNDER DIAG. SUPERVISOR,
(MAJORITY OF DIAGNOSTICS FOR REPALR LEVEL)

LEVEL 4) RUNS OFFLINE GONLY, #ITHOUT DIAG. SUPERVISOR., -
(STANDALONE AND BOCTA3L.E DIAGNGSTICS)

LEVEL S) MICRO=-DIAGNQSTICS



DISTRIBUTIUA

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

CF DIAGWASTTICS T2 TABRS IS

OIAGMNASTICS 9 7 LEVEL

A7) CANCTLLED

ECXAR,EXE

1) ECKAAEXE }jr
ECKAF ,EXE

#2) ECKAA,EXE 45
ECKAC,EXE
SCKAF EXE

£3) CANCELLED
£4) ) CANCFLLED

#5) ECXAL.EXE 4
ECKAM.EXE 3
ECKAX  EXE 3

$5) SCSAA.EXE NM/A
ECSAA,dLFP
ZVSBA.EXE 3
EVS3A HLP

SUsJECT TH VAILATION,

dICHAQH
OPM4 MICRIDIAGMNOSTICS
ROM DIAGHASTICS

4ICMON
MIC MICRIDIAGNISTICS
RDM DIAGVOSTICS .

CACHE ANOD TB DIAGNOSTICS
MAIN M&4IRY DIAGNGSTICS
"CLUSTSER" E£XERCISER

DIAG, SU2ERVISIR

HELP FILE
VAX AUTOSIZER
HEL? FlIL®E

CONFIG,.CCM or UBIATT.COM (CINFIGURATICN
FILES FOR THE 11/750 DIAGNJISTICS)

$7) EVKAAL.EXE 4
£8) . EVKAB.EXE 2
SVKAC.EXE 2

EVKAD,EXE 2

EVKAE,EXE 3

-$9) EVQGOBEXE 3

EVJOR.EXE 3
EVIDM . £XE 3
SVANL.EXE 3
CVABR L ZXE 2R
EVRAA,EXE 2

TVRAC,EXE 2

"HARDCCORE"TWSTRUCTION TESIS

VAX=11 ARCHEZTECHURAL
INSTRUCTIONS

VAX=11 FL3ATING PCINT
INSTRUCIIINS

VAX=11 CO4PATABILITY MCLE
I4STRUCTIOIS

VAX=11 PRIVILZGED ARCHETECTURE
INSTRUCTIAONS

LOADA3LZ ORIVER FUR
RP04/5/8

LOADA3LE DRIVER FuR
R4G3/5

LOADA3LE DRIVER FUR
RKG6/17

LOADARLE DRLIYAR ¢CR
RLO2

VAX=11 CR11 JTAGACETIC

VAX=11 RP/4/RK ReLlaaILITY
CIAGNOSTICS

YAX=11 RP/RY/RKL UlSK
FOR1ATTER



TAPE 319)

TAPE #11)

TAPE #12)

TAPE #13)

TAPE #14)

TAPE £15)

TAPE #16)

TAPE 317

EVI4A . EXE
EVIXA,ZX

EVDAA,SXE

ECSAA.EXE
EVREA,EXE
EVRER.EXE
EVREC.EXE
EVRED,EXE
EVREE,EXE

EVREF ,EXE

EVREG.EXE
EVGDR.EXE
EVROA . EXE
EVRNB, EXE
EVQTS, EXE

EVMAA EXE

EVMAD EXE

EVRFA,EXE

EVRGA.EXE
EVRGBEXF
ECCAAEXE

ECCAA . FXE
ECSAA,EXE

i

3
3
N/A

VAX=11 ™3203 REPAIR LEVEL TIAG,

VaX=11 COM ISP REPALR LEVEL
DLIAGWUSTIC

VAX=11 D711 3 LINE ASYMC. SUX
NIAG. SUPERVISOR

VAX=11 RK611 DIAG. FART A
VAX=11 RX611 DIAG. PART B
VAX=11 RXA11 DIAG. PART
VAX=11 RX6il DIAG. PART

VAX=11 RR611 DIAG. PART

Mm ™m O O

VAX=11 RK511/RK06/7 DR1V
FUNCTIONAL PART 1

VAX=11 RX511/RX06/7 DKIVE
FUNCTIONAL PART 2

LOADASLE DRIVER FGrR RMU3I/S
VAX=11 RMO3/5 JISKLESS CIAG,
VAX=11 R¥Q3/5 FUNCTIONAL DIAG.
LCADABLE DRIVER FCR TS=11

VAX THO3/TS11/TU78 UATA
RELIAILITY DIAGMUSTIC

VAX TS11 SUBSYSTEM REFAIR DIAG,

VAX=11 rLO2 DISK SUBSYSTEs
FUNTIONAL JIAGNASTIC

VAX=11 RM83 DISK FORMAITER

VAX=11 R¥39 DISK GRIVE
FUBCTIJNAL DTAGNOSTIC

RH750 (18A) OIAGNISTICS
DW4750 (U3T) DTAGNOISTICS
DIAGHUSTIC SUP=&VISCE

THE DIASGHISTICS LISTEC ARBOVE APE OJNLY THIOSE A4ICKF EPPERK

IN THE STUDENT GUIDES,
THE 11/759
FIR PERIPYERAL DEVICES AND
FOJIAD TN 2VVDX

SYSTEwM

AICRIFICYE,

"PACKAGES".

THESE ARE THE MAIN JIAGYQSTICs fFCR
ADDITIONAL DIAGNIOSTICS

CO#MUNICATION £ 1JIPMENT Cad oE




COPYIMG DIAGHEETIC MEUIA S’S;

COFYING THE DIAGNOSTIC MEDIA TO THE SYSTEM DEVICE. THE FROCEDURE
I3 EXPLAINED FOR THE 3 FOSZSIRLE DIAGMNOSTIC MEDIA.

NOTE: VERSION 3.X VUMS TaAKES UF COMSIDERABLY MORE DISK SP&CE THAN
PREVIOUS VERSIONS. THERE WILL NOT BE ROOM FDR ALL OF THE
VAX SYSTEM DIAGNOSTICS ON THE FACK. IT IS RECCOMMENDELD THAT
YOU RE SELECTIVE OF THE DIAGNOSTICS NEEDED OR FUT ALL DIAGMNOSTICS
ON A SEFARATE FACK OR MAGTAFE.

1. TUS8 DIAGNOSTIC DISTRIRUTION (RKO7 FACKAGE SYSTEMY -~

A. IF THE DIAGNOSTIC UFDATE OR DIAGNOSTIC KIT HAS TO
ENTERED INTO THE SYSTEM FROM TUS8 CARTRIDGESs, THE |
FLX UTILITY MAY RE USED TO ACCOMFLISH THE TRANSFER.

B. FERFORM THE FOLLOWING COMMANDS ONCE THE NEW UMS
SYSTEM HAS EBEEM INSTALLED AND ROOTED. LOG INTD THE
SYSTEM MANAGER’S ACCOUNT TO FERFORM THIS FROCEIURE.

C. $ RUN SYS$SYSTEM:SYSGEN
SYSGEN:CONNECT CONSOLE
SYSGENFEXIT
$ MOUNT CS1:/FOR
$ SET DEF SYS$MAINTENANCE
$ MCR FLX '
FLX>/RS=C51%.%/RT
CFLX :
I'. ALL THE DIAGNOSTICS AND FILES ON THIS TAFE HAVE EEEM
TRANSFERRED TO THE CSYSMAINTI DIRECTORY AT THIS FOINT.

E. INSERT THE NEXT TAFE AND REFEAT THE FLX> COMMAND
TO COFY THE NEXT TAFE. )

FLX: /RS=CS1:X.X/RT
FLX:
F. REFEAT THIS FROCESS UNTIL ALL TAFES HAVE BEEN TRANSFERREL
TO THE [SYSMAINTI AREA.
G. A CONTROL Y WILL EXIT FROM THE FILEX UTILTY.

FLX™Y
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2. RKO7 VAXFAX DIAGNOSTIC DISTRIEBUTION (DIUAL RKO7 FACKAGE "SYETEMS)
A, MOUNT THE VAXFAX DISK CARTRIDGE IMN DRIVE 1.
E. MOUNT THE NEWLY CREATED UMS SYSTEM IN DRIVE 0.

C. BOOT THE NEW VUMS SYSTEM FROM DRIVE O ANMD LOG INTO
THE SYSTEM MANAGERS ACCOUNT. PERFORM THE FOLLOWING
COMMANDS TO TRANSFER THE VAXPAX DIAGNOSTICS TO THE
SYSTEM DEVICE. -

MOUNT DIMA1! VAXFAX :

SET DEF SYSHSMAINTENANCE

COFY DMA1:CSYSMAINTIX.%XiX X

DIR/FULL DIAGEOOT.EXE ECSAA.EXE,CONFIG.COM

PP PQs

. MAKE CERTAIN THAT DIAGROOT.EXE, ECSAA.EXE AND CONFIG.COM
ARE CONTIGUOUS DISK FILES. IF THEY ARE NOT COFY THEM
TO THEMSELVES USING THE /CONTIG SWITCHs» THEN FURGE
THE OLDN VERSIONS QUT OF THE DIRECTORY.

$ COFY/CONTIG DIAGROOT.EXE-ECSAA.EXE,COMNFIG.COM X
$ PURGE IDIAGROOT.EXEsECSAA.EXE-CONFIG.COM

E. THIS COMFLETES THE DIAGNOSTIC TRAMSFER TO THE SYSTEM
DEVICE. YOU MAY WISH TO DELETE ANY OF THE DRIAGNOSTICS
WHICH RELATE TO THE 11/780 AND 11/730.

- $ DELETE ESX.X;¥
$ DELETE ENX.XiX

3. MAGTAFE VAXFAX DIAGNOSTIC DISTRIRUTION (RMO3/TS11 OR RM80
FACKAGE SYSTEMS)

A. THIS FROCEDURE WILL TRANSFER THE DIAGNOSTIC MEDIA
FROM THE TS11 MAGTAFE TO THE SYSTEM DEVICE DRAO!.

B. EBOOT THE NEWLY CREATED UMS SYSTEM AMND LOG INTOQ THE
SYSTEM MANAGERS ACCOUNT. FPERFORM THE FOLLOWING
COMMANDS TO TRANSFER THE MAGTAFE DISTRIBUTIOW TQ THE
CEYSMAINTI AREA OF THE NEWLY CREATED DISK. '

$ MOUNT MSAO:! VAXPAX
$ SET DEF SYSHMAINTENANCE
$ COFY MSAOIXk.Xix X

C. THIS WILL TRANESFER ALL THE DIAGMNOSTICS OM THE MAGTAPE
TO THE LCSYSHMAINTI AREA OF THE MNEW DISK.

I, MAKE CERTAIN THAT DIAGEOOT.EXE. ECEAA.EXE AND "D“V'( O
ARE CONTIGUOUS DISK FILES. IF THEY aRE MNOT CORY THEM
TO THEMSELVESE USING THE /CONTIG SWITCH: THEN PURGE
THE OLD VERSIONS QUT OF THE DIRECTORY.

-4,

$ COFY-CONTIG DIAGEQQT.EXE-ECSA HEIL . COM %
TEY -

$ FURGE DIAGROOT.EXE ZCEA8

EHE :.
£, THIZ COMPLETES THE DIAGHMOE
DEVICE. YOu MaY WISH T0O
HHICH RELSTE TO THE 11.
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Title: Autosizer
Autnors: i
Processor Apolicability: VAX Family

Have all your VAX 11/780 and 11/750 systems CONFIGURED for you using
EVSBA,EXE released in the Dlagnostic Update release 3, This proqram,
available after November 1981, will pass configuration information

on to the Diagnostic Supervisor, It builds a series of ATTACH commands
based on the hardware it found during its sizing process which is

passed on to the Supervisor and may be written to the console load media
for later use, You will nolonger need to build a configuration command
£ile! It will be built for you!

PERTINANT INFORMATION

i. The program is a level 3 standalone prograr that runs under
tne Diagnostic Supervisor,

2. It requires 256KB Memory, a Console Terminal and Load Device
in working order,

'« The proqram operates in three modes: Default, Manual, and Selftest,
To select any of these modes type after the DS> prompt:

RUN EVSBALEXE . for Default
RUN EVSBA.EXE/SECTION:MANUAL for Manual
RUN EVSBA,EXE/SECTION:SELFTEST for Selfteast

3.1 Default: In the default mode the program sizes the system passing
the configuration information on to the Diagnostic Supervisor. After
the execution of the program this information may be seen by the
operator by typing SHOW DEVICE after the DS> prompt.

ALWAYS VERIFY this information when using this mode since the program
makes educated guesses reguarding some necessary information. In
particular UNIBSUS devices which use floating addresses for their
Control Status Registers and vectors may be configured incorrectly
for a particular system, (See EVSBA,DOC for further informatiocn)

3.2 Manual: The Manual option may be executed by typing the following
command after the DS> prompt: RUN EVSBA.EXE/SECTION:MAJUAL
This causes the program to give the following prompt: COMMAND?

Legal responses to this prompt are: ATTACH, CHANGE, EXIT, HELP,
LIST, READ, SIZE, and WRITE. Explanations 0f these commands
may be read by accessing the program’s help file. (DS> H EVSRA HELP)

note: You must use an ATTACH command tec pass tnhe confizuration
information on to the Supervisor after SIZEinq tne system
in this mode,

Commands READ and WRITE access only the console media,
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3.3 Selftest: The Selftest option may be executecd by typing the following
command atter the DS> prompt: RUM EVSBAEXE/SECTION:SELFTEST
As in the Manual mode the COMMAND? prompt is given, Any manual mode
command {s valid., The primary difference between these two modes
is that when using the SIZE command in the Selftest mode all the
configuration intormation is shown to the operator on the console,
4. There is a "QUICK" execution of the program available in-all modes,
A response of SET FLAG QUICK to the DS> prompt prior to running the
program will cause it to ignore the presence of terminals connected
to a DZ1i1, For systems with a large number of terminals this can save
a considerable amount of time and the program will proceed very quickly.
S; The autosizer can be run from either the console subsystem or from
the system diagnostic media, This fact can be useful in situations
where mass storage devices are inoperable,
8. A recommended sequence of operation is:
1. Boot the Diagnostic Supervisor,
2. DS> SET QUICK 1{if auicx execution is desired,
3. DS> RUN EVSBA/SECSSELFTEST
4, COMMAND? SIZE (sizes system)
S. COMMAND? CHANGE (only 1f configuration information needs change)
6. COMMAND? WRITE (writes configuation information to console media)
7. COMMAND? ATTACH (passes configuation informaticn to Supervisor)
8. COMMAND? EXIT (exit from EVSBA back to the Supervisor)
9, DS> SHOW DEVICE (to see results of autosizer)
10, DS> CLEAR QUICK (clears the QUICK FLAG)
11, DS> SELECT or DESELECT devices for running desired diagnostic
12, DS> RUN desired diagnostic
13, To copy CONFIG.COM file created by program to [SYSMAINT]

(assuming that you logged into FIELD SERVICE) use the
FILEX utility aftar Booting VMS as follows:

Ml SY ScSE/T
S MOUNT/FOR CS1: Y S:rh

$ MCR FLX SYSefrs > QuaniT  CousolF
FLX>=CS1:CONFIG,COM/RT SYSBESS T
FLX>Y .

$ DISMOUNT CS1:
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“TM7E;

4-TUS8

UUT-Ture

AAL1K
ADL11K
Cc11
DL11
DMCi1
DMP1L
DMR1
DR11B
DR11K
DR11u
DR780
duP11
pvig
U750
w780
DUW780
BZ11
KA730
KA?780
KncC11
Ku11K
LA34
LA36
LA38
LA120
LA180
LPOS
LPO6
LP11
LP14
LP25
LPA11K
MA780
MBE

R NS7%0

HS780
PCL1
RH7S50
RH780
RH780
RKO0é

RKO?

- RKé11

RLOL
RLO2
RL11
RMO3
RMOS
RMB8O
RPO4
RPOS
RPOS
RPO7
RX02
RX211
TE1é
THO3

TS11

TUAS

Jarbus
TUz?

TU?8

UBE

VTSo

VTS2

VTSS

VT100. -

Note!

VAX

Attaches 1 O 3

LINK GENERIC FARAMETERS
DWn’ 77sn CSR VCT BR
Dun ?%an CSR VCT BR
Dun CRs CSR VUCT BR
Dun 7% CSR VCT BR
Dun XMa CSR VCT BR
Dun XDan CSR VCT BR
Dun XMan CSR VCT BR
Dun 7, CSR VCT BR
Dun 73 CSR VCT BR
Dun 7% CSR VCT BR
SB1 XFn TR BR
Din XJa CSR VCT BR
DUn XVs CSR VCT BR
cnl DUn BR
SBI Dln TR BR
SBI Duin TR BR
Dun TTa CSR VCT BR EIA/20MIL
CM1 KAn 6 H TOY udgS ACC
SBI KAn ‘6 H HCS ACC
Dun XMan CSR VCT BR
Dun s CSR VCT BR
TTa TTan
TTs TTan
TTa TTan
TTa TTan
LPa LPan
LPa LPan
LPs LPan
Dun” LPa CSR VCT BR
LPs LPan
LPa LPan
DUn LAan CSR VCT BR
SBI1 Man TR BR MPM PORT
RHn MBn DRIVE ¢
CHMI MSn BR
SBI MSn TR
Dun 73 CSR VCT BR
54, }4 RHn BR
S$BI RHn TR BR
SBI RHn TR BR
DMa DMan
DMs DMan
Dun- DHa CSR VCT BR
DLa DLan
DLa DLan ]
Dun DLa CSR VCT BR
RHn BRan
RHn DRan
RHn DRan
RKn DBan
RHn DBan
RHn DBan
RHn DRan
DYa DYan
Dun DYas CSR VCT BR
NTa MTan

._RHn _NKTa DRIVE &_ .
RHn MFa
DUn MSan CSR VCT BR
MTs MTan
Dun DDan CSR VCT BR
MTa MTan
MFa MFan
Dun UBan CSR VCT BR
TTa TTan
TTs TTan
TTs TTan
TTa TTan

The turical column is only a martial list
because of the drest amount of rossidilities
in confisurations -~ these are by NC aeans any
sort of standard.

3 = Alrha Character
n = Numeric Character

TYPICAL

770460 350
770400 xxx
777160 230
760050 xxx
772410 124
767770 xxx
775000

3 4 ($1 UBA)

4 4 ($2 UBA)
760100 xxx

NG NO YES O
No No 0 O

770404  xxx

777514 200

770460 350

764200
S

8 5 (RHO)
9 S (RH1)

170

777440 210

774400 160

277170

772520 224
7746500

S EIA
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SGYE BASIC CUONSOLE CJ4MAIDS

UNDER CONSOLE I/O MIDE >>>

EXAMINE >>>E/X/Y (ADDRESS IN dAEX) <CR>

8=8YTE P=PHYSICAI

X= W=WJRD Y= V=VIRTUAL - -
L=LONGWORD - I=IPR (SPECIFY REGISTER #)
G=GPR (SPECIFY REGISTIER #)

DEPISIT >>>D/X/Y (ADDRESS IN HEX) (DATA IN HEX) <CR>
INITIALIZE >>>1
START >>>S <ADDRESS>
CONTINUE >>>C
334T >>>8/(FLAG)/ (QUALIFIER) (DEVICE) <CR>

SNOME FLAGS:/1 =CONVERSATIONAL 2337
/710 =DIAG.,SUPERVISQOR
/100 =SULICIT FILE NAME

‘ENIER ®RDM MODE FROM CONSILE I/J #ODE = >>>%p
>>>4D

ENTER RDM MODE FROW VMS = $?SYSSSYSTEM:SHUTDOWN or S@[SYSEXEIShUTDOWN

THEN ~P
>>>*D
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SOKE COPY CO4MANDS

FILEX COPY FROM DISK (DEFAJULT DRIVE) TJ TuU=S3

$ RUN SYSSSYSTEM:SYSGEN NOTE: FILEX UQES NOT USE ANY
SYSGENDCONNECT CONSOLE CC¥TRILLER CONES, GNLY CCU.
SYSGEAN>EXIT

$ MOUNT CSt:/FOREISGV
$ SET DEFAULT (SYSMAINT] - -

$§ MCR fFLX B
FLX>CS1:/RT/ZE ZERGC QUT EXISTING DIRECTORY CN TAPE
(QPTIONAL)

FLX>CS1:/RT/LI LIST DIRECIORY (OPTIONAL)

FLX>CS1:/RT/XX = (devicelfilenare.ext/RS <CR>

{10} {FRO4}
XX = I» = ITAAGE MODE (EXE,ULB,SML,SYS,JLb,TSK)
DE = DELETE THE SPFCIFIED FILS
F8 = FORMATTED BIMARY (0BJ,ST3,3IN,LTA) "
FA = FORMATTED ASCII (ALL OTHER EXTENSICNS)
CO = CONTIGUQUS FILZ TO DISK (FIL=S COmMING
FROM DISK TG TAPE ARE ALAAYS CONTIGUCUS)

RS = RS=11 FORYAT (SYSTEM)
RT = RT=11 FORMAT (TAPE)

FLX>~Y

s

TO COPY FROM TUSE TO DISX (RKO07)

DAL L L Ll Ll Al Lol LAl bl dd e dada ke kol ol d

$ RUN SYSSSYSTEM:SYSGEN
SYSGEN>CONNECT CONSOLE
SYSGEN>EXIT

$§ MOUNT CS1:/FOREIGNW

$ SET DEFAULT [SYSMAINT)

$ MCR FLX

FLX>DmJ:/RS/CO=CS1:filename,.ext/RT
{10} {FRNM}

FLX> *Y

S

TO RE3UILD VAS,.FXE

SAME AS AsQVE COPY PPOCTEDHRE »UT
§ SET DEF [SY3FXE]

WHEY USIVG FILEX UNDFR VERSICN 3.% V#5, TiF DIVICT :XZwe; I1CS

[
(DDU) YAY 0T << RECIGNIZED SILCF vERSIOw 3.X LIKES LCGICHLU
NAVES 173THAD JF DEVICE AAMES. uwcFOUTJHATELY FILLX LCES L OT LIKE

LOGICAL NAM1ES. SCeee TO AVIID Ubrdwy pEVICHE ZRRTES YLU »USY
SITH=R S&T Y2JJR LEFAULT T9 THE CLxr&CT SIPSCIIRY FIRST arl o=IT
THE NESTIMALION SPEC.
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(1)

OR,... BE

EXAMPLF:

=
X

wa»w
vnm

S
\A
X

SURE TO

7

FLX>

T F SY3smAL~TE iALCE

e
FLX
Sl‘/RT=FIL£HANE.EXI/RS

USE THAZ FULL FILESPEC AS REDIIREL BY VERSION

CS1:/RT=DPO:[SYSO.SYSHAINTIFILENANE.EXT/RS

106
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e e G Gt com et s b s vt S e S SO S e o S et W TS SO THS SHeS Sres Seme $OS SAS e Vemn Sese $es Sees Sems seme

$ MCR WRITEROQT
Target Sustem Device (a2nd bootfile if rnot VMB.EXE)...! DOCU!filernzme.ext
Enter VEN to Boot File (default is 1)+e.8 1 or 2
Enter Lozd Address {(defsult is 200 vses 10000 or 200 or COOQ

$

onCuU = DEVICE NAME. CONTROLLER -AND-UNIT #
(CSAL1:»IIMADL s ETC.) -

LEVEL 4 DIAGNOSTICS AND MONITORS ARE THE ONLY ROOTAEBLE FPROGRAMS

THE VAX 11/750 HAS FOUR BOOTAELE FROGRAMS AT THIE TIME...

FROGRAM NAME VEN LOADI ADDRESS DESCRIFTION
EVKAA.EXE 2 200 HARDICORE
ECKAL .EXE 2 200 TE AMD CACHE
EC5AA.EXE 2 10000 DIAGNOSTIC SUFERVISOR
ROOTS8.EXE 1 Co00 BOOTSS MONMITOR

MOTE: TO RERBUILD A BOOTEBLOCK ON THE SYSTEM DISK, SIMFLY SFECIFY THE
DISK’S NAME (DIICUY AND STRIKE 3 «<CR:’E

NOTE? WHEN USING WRITEROOT UNDER VERSION 3.X VM5, THE LDEVICE MNEMOMICS -
(DDCU) MAY NOT BE RECOGNIZED SIMCE VERSION 3.X LIKES LLOGICal
NAMES INSTEAD OF DEVICE NAMES. S0... TO AVOID UNMKNOWN DEVICE
ERRORS YOU MUST RE SURE TO USE THE CORRECT LOGICAL NaME DR USE
THE LONG DIALOGUE FOR THE DEVICE AND DIRECTORY SFECS.

EXAMPLE? DRAOILSYSO.SYSMAINTIFILENAME . EXT
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REVCON
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BACKPLANE WIRLNG FurR 310 REGISTeEr IPR 3¢ <7:9>

SLOT 4 SECTION 3

39 . . 40
41 . . 42
REVISION O 43 . 44 -
INLTIAL JUMPERS 44,51,52 ARE GROUNL PlwnsS
45 . 46
wike WRAP JUMPERS BIT BREAKDOwWAN
- 44«46 47 - 43 oeonesceewseeesw
S51=53 PIN 8IT
S2=-54 49 50 56 0
PUSH ON JUMPERS 55 i
40=48 51 52 . 5S4 2
49-51 53 3
S0+*>2 S3 54 S50 4
53=55 49 5
S54=56 S5 56 48 3
46 7
57 « .« S8
59 «+ o 60
61 . o 62
HAKDNARE REV, ALL JU4PERS INSTALLED IPR 3t

nARDAARE REV.
HARDWARE REV,

.REMOVE JUMPER S5S4=56 (FLOATS BIT 0 nlI) IPR 3w
REMOVE JUMPER S53=55 (FLUATS 3IT 1 HI) IPR 3s&e
AND RE<INSTALL wUMPER S4=56 (5RJIUNDS BIT G)
REAOVE JUMPER 54=56 AND 53=55 IPKk 3&
(FLUOATS 3ITS O AND 1)

w N - O

AAKOANARE REV,

£TC,

PUSH On JUMAPER PART NUMBER = 12-14314=0V
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date: " 8/1/2:3

Usdates: . »
CSSE
VW01~1/C05

11/750 REVISION CONTROL DOCUMENT

ICHANGES IN THMIS UPDATE: ’ R

{reevasconcacsccvscconan

|
|
| . |
o Added compatibility chart (1.1) |
e Added KXernal ID Register and SID Switech Info (3.0) I
o« Revised and updated 11750 Kernal Rev history (4.0) |

= Rev B and Rev { backplane compatibility info |
o Added MS750=CA memory option info (5,2) i
» Updated info on all options (5,.0) |

TABLE OF CONTENTS

Page
1.0 INTRODUCTION coesccsaceccesoscscstascccccassoce 2
i.1 11/750 Compatibility Chart
2.0 REVISION CRITERIAcscescvrcescoscssssccccssssse 3
3.0 117750 KEENAL REVISION CONTROL.csscosocavecse 3

3,1 Kernal ID Register H/W Rev Level
Input Device (SID Switch Pack)

3.1.1 Electrical Regquirements
3.1.2 Installation Procedures

3,2 SID Register Problenm
3,3 Microcode Revision

4.0 11/750 KER"AL REVISION HISIORYOOOOQQOOOQOCOQO 8

KA750 Module Revision Charts

KA750=00 Revision Summary (LR)

KA750=01 Revision Summary (VAX750-M=0001)
KAT7S0=02 Revision Sumrary (VAX750=R=0002)
KA750-03 Revision Sumrary (VAX7S5S0=R=0003)
XA750+38 Revision Summary ) )

o S B b B
®© © & o e ¢
[NV I PVRCS N

s.0 4 OPTION REVISION CQNTRDLO..QQQQQQ0000000;0060015

5'1 *S750-AA
$.2 48750=CA
5,3 RH7S0
S.4 FP750
5.5 KU750
S.6 DwW7S0
S.7 DOR7S0
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INTRODUCTION

Y This document is intended to define the revision nistory of the Vax
11/750 system £or purposes of i{dentifyirg the compatible diagnostics,
firmware, and ooerating system software, (All references to the 11750
aoply to the 11751 as well, unless otherwise noted,)

This document will be updated on a quarterly basis and released to
microfiche in the VAX Library Update and the Speed Bulletin,

The following VAX LIBRARY CARDS will be reguired as reference to the
revision control slan, This document will state the source of
information necessary for understanding firmware, dlagnostic, and
system software compatibility,

INITIAL STARTING DOCUMENTATION
DOCUMENT DESCRIPTION

C L L L L A L T X X A X A L L 2 A L L & &L L L T B L L L 4 & R 2 1 J L 3 & A X 4 L % L T & L L ¥ 3L X % L 2 & X A K L N 2 2 £ XX X X X X ¥ ¥ 3
-

2Z-EVNDX=W,0 ° VAX Diagnostic Index

ZZ=-ECOAB=-%,0 VAX 11/750 Control Store
Microcode Listing
€MTO0S50

22=-ECOAD-1,0 VAX 11/750 Boot Rom Listing
TUSS
RKO?

RLO2

1.1 11/750 COMPATIBILITY CHART
The gollowiny chart sumparizes the compatible hardware, scf:ware}
sicrocode angd diagnostic revision levels for each kernal revision,
For informatlion concerning the module revisions for each option revision,
see Section 5,0,

£1750 KERNAL REV WITH SID | .00 | 10 | 20 130/38 | 4X | 5X | 6X |
11750 KERNAL REV w/OUT SIDI 00 | Of | 02 | 03 | |
/4 Jdptions: | | | | | | | {
eocccsevacan ] | | | ' } ' |
KA750 i 00 | Ot I 02 1 03 | | | |
MST50=AA i 00 | 00 | 00 | 01 | b |
¥S750=CA T T T B | | |
RHI50 . Il e | = 1 00 | o01 | | | |
- FPTSO - - o f ek = 4 e 01 - - |
KU7S0 - - - R A T . T A R i
oRIS0 Sy | A IR | S |
04750 - - S | S D T R i
- ox: b pyDX ! Vel IVeTIVeTdIlVerd.l | | |
L asiezse: I 2.X 1 2.% 1 2.X 12.%,3 | | | i
NIZRIZIIE: | 050 | 052 1 062 | 094 | | |

¢ CThesog VAX Diagnostic Evaluations (distributed {n the Speed Bullets
£or oucs that exist {n a particular diacnostic release,
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(Y

REVISION CRITERIA

Arcnitectural or functional changes in the system must cause a change
of the kernal revision level, This includes changes to the hardware
that changes performance or operation of the system that is detectable
to the diagnostics and operating system software, Mod{fications to
cables, power subsystems, ventilation equipment, or mechanical design
should not cause 2 change to the kernal revision level, The VAX 11/750
revision history for a particular subsystem or option will be desig=
nated as follows,...
» DPTION=XXAN

wvhere, OPTION i{s the f£five letter neumonic (i{i.e, KA750), XX is a fune
tional change description code (i,e 01), and N {s a non=functional
change to the option, Non=functional chanses to an option include
relayout of modules to eliminate rework wires or changes to documente
ation that do not affect operation of the system, Changes to purchase
part numbers at the module level should not cause the hardware revision
to be rajised either, Functional changes to any of the modules in the
Kernal subsystem (i.e, KA750 CPU and MS750) 4{ncrements each module
revision, as well as the kernal revisien, A brady marker indicating
the moduyle revision should be wrapped around the third tabp down from
the top of the module handle, Manufacturing will be instructed to
attach the brady markers as soon as possible,

A switch pack and pull up resistor assembly has been designed and will
be installed in all Revy "C" backplanes shipped from manufacturing, The
switch pack will be set by manufacturing before it i{s shipped, An
engineering spec has been written which contains instructions as to

how the switech pack should be set, This document will be

under ECO control, so that when there is an ECO that changes the switch .
pack setting ({.2, & change to the Kkernal revision), the document will
be ECO4 and the new switch pack settings added, (See Section 3,1 for
more detailed information on the switch packl,

VAX 11/750 KERNAL REVISION LEVEL

The VAX 11/750 processor has a system identification reafister (SID)
register similiar to the VAX 11/780 porocessor; however, there are

two basic differences between the VAX 11/750 and VAX 11/780 processor
SID registers, These are,,,

¥ VAX 117750 SID does NOT contaln the system serial number

* VAX 11/7%50 SID DQES contain a field describing current
control store rmicrocode revision, This is

. - - - . . because VAX 11/7S0 d40es not have-the FPLA to

- IR - ~ intercept ECO’d aicrocode locations, .

The figure 2-1 illustrates the forrmat of the VAX 11/750 systenm

identificagisn rezister (SID). This register i{s accessiple to macro

ccde and the console terminal tnhrough IPR address “X3E., Examination of

the register shovs 4 bytes, 3 of wnich are functional. The high byte

is the processor type code byte vsed by the diagnostics and ooerating

system to decide which tyoe of processor the software is operating on,

Known type codes are listed below,
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TYPE CODE BYTE PROCESSOR
00000000 undefined
00000001 VAX 11/780
00000010 VAX 117750
00000011 VAX 11/730

Byte 2 of the SID register is always. zero, Byte { of the SID register
{s the microcode revision of the control store, This number is genere~
ated by the microprogrammer in the REV7S5S0,MIC file of the microcode
listing ECOAR, There is a MICRD2 assembler directive called
+SET/MICROREV=version at the too of the page which is upgraded for each
major assembly of the the microcode, In the MFPR microinstruction £lows
this equated value is supstituted into the short literal £i{eld of the
microinstruction and becomes the microcode revision that appears in
byte 1 of the SID register, The number following MICROREV is DECIMAL,
You must convert the hex byte to decimal after examining the SID reg-
ister., Byte 0 of tne SID register is the hardware revision of the
kernal., The hardware revision is programmable on tne CPU backplane,
There i{s a 74L5244 tri-state driver on the UBI module that interfaces
to the CPU WBUS, The MFPR microinstruction £lows read this byte when
referencing the SID register, At Limited Release (LR) this byte should
be 00, That means all the bits are arounded on the CPU backplane, (See
Section e Electrical Requirements of Kernal Revision Level Input
Device,) Each hardware change that changes the functionality of the
hardware will INCREMENT the hardware revision by one, The number in
byte 0 of the SID register is a BINARY revision level programmed on
the SID input device,

SID REGISTER FORMAT ‘ IPR ADDRESS “X3E
*..-.--.--..?---o+--.-..--..-..--Q---'.-.o.---.-.+----.....---.-.§
| ' | | | |
| 00000010 | 00000000 | 00110010 | 00000000 |
{ r | | I
I LI I L L L L LA LR I X DAL L Al I A LAY I A I YT L R Yy ¥ 7
TYPE CODE = 2 MUST BE O MICRCCODE REV HARDWARE REV
=~ G =
Figure 2=1 - _ g 2

This example shows the type code as 2 (VAX 11/750), Microcode reve
{sion is 32 nhex or S0 decimal, and the hardware revision level is
equal to zero zero.

Kernal Ydentification Register Hardware Revision Level Input Devirce
Description

The Hardware revision level of the kernal that is visibie in
byte 0 of the SID register i{s generated by a {6 pin DIP

.switehpack consisting of 8 single=pole single=-throw switcnes

that groun3 or open SID dits <7310> to produce a dbinary number ,
corresponding to the kernal revision-level, Each dbit of byte N ‘ -
0 of tne SID is pulled up to +5V through a resistor containesd

in 2a 14 oin DIP pulleup resistor rackaqe,
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The Kernal Rev Level Input device (s manufactured using a

.1,6" X 2.,6" standard size fingerless board that has an edge
mounted 40 pin AMP connector to oress on the backolane of the
system on slot 4, There are 2 ICs on this device, they are the
DIP switchepack assembly and -DIP pull=up resistor package,
This SID switch, part number < 22222272 > i{s manufactured
with shelf {teas listed below,

Kernal Hardware Revision Level Input Device Parts List

Qty, Description DEC PN
1 40 pin edge connector 121162000
b DIP rockereswitch B sw 12-11164=04
1 DIP 4.,7K terminator 13«00005-00
1 PC board 1.6 X 2,6" S0=15141=00
1 Housing backplane conn 121682100

3.1.1 Electrical Reguirements of the Kernal Revision Level Input Device

The kernal revision level (nput device requires +5V and ground to
operate prooerly. The {nput signals SYS ID <7:0> H must also be
interfaced to the input device, The electrical connection is made
via the 40 pin AMP connector that is oressed on the backplane,

The following list describes signal locations on the backplane

and AMP connector, A signal with a dash "=" implies a no connect
to the input device,

Signal AMP pin 11/750 Backplane AMP pin Signal
400Bxx
- A 19 20 B -
- c’ 21 22 s) -
GND E 23 24 F -
- H 25 26 J -
- K 27 28 L -
- M 29 30 N -
- P 3 32 R -
- s 33 34 T -
- U 38 36 v -
- w 37 38 X -
- Y 39 40 Z -
- AA 49 42 BB -
- ce 43 : 44 DD -
- EE 45 46 FF SYS ID 7 H
- HH 47 48 JJ SYs It & H
SYS ID S H KK 49 50 LL SYS ID 4 H
- , MM s1 52 NN -
.. SYS ID 3’ H . PP s3 - 54 RR  "SYS ID 2 H
- SYS 1D 1 H - 8§ 5% - 56 7 TT . -SYS ID O H
’ - A #11 : s7 - 58 . YV ) +SV

Power consutption with all switches closed Is acproximately equal tn
42 milliwatts,
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nal Revision Level Input Device Installation Procedure

Remove primary power from the system by turning CBl1 te OFF
position,

Open rear door of the VAX 11750 and remove the backplane
cover plate by  loosening 4 screws and litting ofg,

Install the Backplane Connector Housing (12-16821) on slot 4
of the CPU backplane so that the blind holes at each end of
the connector cover pins B40017, B40018 on top, and B400SS
and B40060 2n the bottom,

Set the bdbinary revision level on the switeh to desited‘number
(see table two page 3) according to the following example,..

Examnple is for: Hardware revision level 20 Hex
 SYS ID <7> <6> <5>  <4> <3> <2>  <i>  <0>
- SWITCH S8 s? S6 - 88 S4 s3 S2 s

ON oN OFF ON ON ON ON ON

Early SID switeh modules'have the switch pack reversed,
Use etcned bit position on board for reference, Disregard
switeh positions marked on switch pack,

When the switch is ON, ground is connected to the {nput of
the 74LS244 on the L0004 (UBI) module producing a "0" data
bit in byte 0 of the SID register, If the switch {s OFF the
current oath i{s removed and the inputs te the 74L5244 are
pulled up to +5V causing a "1" tc be generated in the that
bit position,

Install the Kernal Rev Level Input Device in the backplane
connector housing with component side (Side 1) f£acing the

rignt side of the VAX 11750 CPU cabinet (wnen viewed fronm

the rear), :

Secure backplane cover plate and rear 4oor of the VAX 11/750
and set the POWER ON ACTION switch to HALT, Turn CBY{ to the
ON position,

Ver{fy tne hardware revision level by examining the SID rege-
ister in console mode by typing...(at the console)

>>>E/I 3E<KCR>
i -1 0000003E 02003E20
This example sgbié a'KerBalbtnat has CMT062 micraéode and
a hardware revision of 20, {See Tables | and 2 on next page).
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The following diagram show what the switch pack actually lpooks
like; the section containing the bits that must be set {s
depicted in a larger scale at the rignt,
¢occccocasovscscnnyd . - REG BIT POSITION
7 6% 4 3 2 1 0 <= ETCHED ON BODARD

| SYs ID |
do | 76543210 1 O $escvaccccsrnncscanscavasd
| A 4ocsecceey | F 1§ 2 3 4 5 6 7 8 ICe SWITCH NUMBER
".C l12345678| { F |swcsescesssccosvrcvncsavs| STAMPED ON
I =E 1Ly | R R RO N RN SWITCH=PAK
| = $occcccuss | I N A R R RN R R R i
| = 5415142 | e e v v v e e
' - 50151‘1“ ' bovcocscsscnseovacsonscocnancd
' - Pocooavecsd '
| = IDIGITAL | !
| = $ovencveay 1 OFF =
| = bononcccoacy ]
I U IRES PAK | | :
+=| bonevcccany i
| SIDE |
booconseonssveovened
TABLE 1 : TABLE 2
Microcode Identifier Fileld Hardware Revision Identifier
XXXXYYYY : ’ AARNTIYY
00110000 = 30 = CMTOSO | 00000000 = Kernal Rev 00 |
00110010 = 32 = CYT052 | 00010000 = Kernal Rev 10 |
00111110 = 3E = CMTO062 | 00100000 = Kernal Rev 20 |
01011110 = SE = CuT094 | 00110000 = Kernal Rev 30 |
00111000 = Kernal Rev 38 |

SID, Register Hardware Revision Probdlem

Tne current design of the SID register hardware revision byte 0, has

an 8 bit 74LS244 trie-state driver chip interfaced to the bpackplane, The
cnip inputs are not inverted in the driver and are not pulled up either.
S0 the resultant data with SID register byte 0 not programmed is FF.,
Since the inputs just "fiocats" at times the output may not always be FF
This is a problem when running the DIAGNOSTIC SUPERVISCR, The supere
visor "forgets" where it came from and the program data must be enter=
ed manually to get the supervisor to "remember" where {t came fronm,
This is time consuming, especially {f the field engineer aust power the
machine up and down to replace modules, The result is the MTIR {s exe
tended to repair the machine. The register muyst be wired HI or LO, bdut
wiring the bits HI {s another problem, The CPU power supply must be
connected to the chip inouts directly., If the 7445244 fails by sherting
the input pin to ground, hopefully the chip will burn open, put if not,
other damage could result, There should be a pulled up 45V through a

1K resistor to several unused backplane pins, The SID register switc"
pack and pulleup asserbly attaches across slots 3 and 4 section B of
the bdackplane., 38ack plane pins will protrude through the PC board an
oins u1sed will have a female socket that is easily grasped with a

s¢cope prabdve,
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A comorehensive revision nistory of VAX 11/750 microcode is contained

hicrocode Revision History

- {n the microcode listing in the VAX LIBRARY fiche set, Revision W of

the VAX LIBRARY contains the microcode listing for control store vers=
sion CMT0SO, Since there have been numerous changes to the mierocode
since version CYTO050, it is suggested that you read the microcode reve
i{sion history contained in the REVISO,MIC £ile of the microcode list=
ing. Changes to the VAX 11/750 microcode AFTER CHMT062 will be described
briefly in this document and what the symotoms and corrective actions
were,

117750 KERNAL REVISION HISTORY

Listed below is the revision history of the 11750 kernal, indicating
the compatible module revisiocns for each hardware revision, Eguivalent
module revisions are separated by commas,

This history nas been separated into twe charts: -

Chart §{ =« 117750 with a Rey "R" backplane
SID Switech Setting = xxxxxXxxX0=7

Chart 2 = 11/750 with a Rey "C" packplane
SID Switch Setting = XXXXXXXJeF

KA750 Module Revision Charts
’ CHART 1

11750 KERNAL REV WITH SID | 00 I 10 | 20 | 30 | 4X | SXx |

11750 KERNAL REV wW/0UT SIDI 00 I 01 | 02 | 03 | | . |
MIDULE | SLOT | | | | | | |

L0002 | 2 I B I C 1 C I ¢,0 1 ! !

L0003 ! 3 I B I C P ¢, 1t ¢C,0 | 1 !

L0004 | 4 | E | F I Hed | H,J | | !

L00O0S i S I D | E | F | H | | |

Lootl | 10 1 D I D I D | D U | |

Loo1l6 | 10 | *,A | *,A | *,A | *,A | | |

Mg728 . | 11-i8 R I C I C 1rc _ 1 | o

M$313 | 28 A=B _ tA 1A | A,B | A,B | 1 |

TUSS {1 Usn1sus | F | F . 1 F 1 ! |

Tuss | CaN I B I B - |1 B | | |

COMT PRNEL I C 1 C | ¢ | € I ! !

IACKPLANE I A IR | B |1 8 ! ] |

¥ = LR Release
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, CHART 2
11750 KERNAL REV #ITH SID | 00 | 10 | 20 | 38 | 4X | SX |

11750 KERWAL REV W/0UT SIDI 0O | O0f | 02 | 03 | t |

MODULE | SLOT o | o | | I |

L0002 I 2 | B I C I C I ¢,0 | | |

L0003 | 3. ' | B I C I c,0 | C,0 I I |

L0004 | 4 | E | F | H,d | H,d0 | I !

L0o00S | S I D | E | F I H | | |

Loo01t { 10 I D I D I D I N/A | |

L0016 [ 10 | *,A | ®,A | ®,A | *¥,A | I i

8728 I 11-18 S I i C I C I C L I |

M8750 I 1ie-is8 | N/A | N/JA | N/A | N/A | i |

M9313 | 28 AeB 1 A | A | A,8 | A,B | T

."""""""“""""""""""""""""""""""""""']

TUSS | UNI BUS I F | F | F | F | I

TUSS8 i coN | B I B I B | B | | |

CORT PANEL | € 1 C I C I € | ! ' |

BACKPLANE I C I € t c i C | ! |

The L0011 or the L0016 controllers are valid for hardware revision
00,01 (10) and 02 (20): however, these revisions will not suoport the
MS750=CA memory odtion, The minimum accedtable revision for inclusion
of the MS750=CA {s hardware Rev 48, See M5750=-CA option chart (Section
§.2) for reguirements,

KA750-00 REVISION SUMMARY

¥ This i{s the initial introduction of revision control on the
11750 and represents the minimum module revision levels at FCS =
;chooer 1980, - e

* Compatible Revision Levels:

" Microcode version at FCS =« CMTO0SO,
. VAX/VYS version at FCS = 2,0,
. Diagnostics

syrrent Diagnostic Release is V, Refer to EVNDX and
tne VAX Diagnostic Evaluations for each Diacnostic Tee

----- freme Cmansd RDintipelary Sar mAammatinmi{liecy meamlpwe .
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Quiexk Check = >»>E/1 3E

I 0000003E 02003200
2>

SID Register Switch Pack Setting = Set bits 0 to 7 to the
0¥ position (See pelow)

REG BRIT POSITION
7 6 5 & 3 2 1 0 <K== ETCHED ON BOARD
0 ¢ecccccnscccoccvosccscanass
Fl131 2 3 4 5 6 7 8 [<== SWITCH NUMBER STAMPED
F |eccccccscsovacccanaavecsas| ON SWITCH PACK -
tiorior1ot1otialiotiocriogd
FINVINVINLINJINDLINTINTING

+---.-...--..-..-..-....-+

4.3 KA750=01/Ka750=10 REVISION SUMMARY

L

This represents VAX750=¥«0001 FCO = began shipping ¢rom
manufacturing 12731780, Fleld implementation began 3/81,

This FCO combines a microcode change and a hardware cnange
to tne L0003, LOOO4, and LOOOS Modules, The CPU backplane is
also modified, The following ECOs are incorporated,...

L0003=-TW001
L0004=TW003
L000S=TwW002
70=16486=-TW001

This FCO was implemented to innibit the possidble interruption
of an instruction that references the Unibus address space
performing a DATIP, If the instruction is faulted because of

a TB miss and external interrupts are pending, the Unibus is
hung until the DATOB is done after the microcode completes the
translation, The following 1nstruction would cause this pose-
sible conflict:

ADDW3 #12, physical translation to @#~XFFFF20
Part of tnis FCO also connhects some signals from the CPU
to the FPA (slot 1 to slet 2) for FPA interfacing and also
the drawing set of the FPA is modified for signral name contine
uity.
Compatible Revision Levels:
. #icrocode - C¥T052 -

. VAX/V4S Version 2,2 = packwards compatible to 2,0
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. Diagnostics

Current EVNDX release is W, The following diasnostic
‘campatibility problems have been identified:

ECKAX = Test £ails MACHINE CHECKX TEST 7 with optional
- WCS module installed, Diagnostic Bug.

EVKAS = Intermittant fallures on the CVIPL and other
instructions, Absence of posteprocess CLKX
bit?

ECKAC = 4,0 or hicher will fail test 7C 1: this FCO
is missing,

ECKA¥ = 1,2 falls with 8 array boards present,

Reter to EVNDX and the VAX Diagnostic Evaluations for each
Diagnostic release (see Speed Bulletins) £or
1ncomnat1b111ties.

¥ Quick Check =
A, O>>>E/1 3E

b ¢ 0000003E 02003401 (w/out SID)
23>

>5> b ¢ 0000003E 02003410 (with SID)

B. Inspect L0003 module and look for a 7427 4in chip
position Ei, Alsoc inspect the backplane assembly
iook for a wire from 100810 ‘to 200810 (MEM STALL

x SID Register Switch Pack Setting = Set bits 0 to 3 and

S to 7 to the ON position;
set bit 4 te OFF position

REG BIT POSITION
7 6 5 4 3 2 1 0 (== ETCHED ON BOARD
0 ¢+ovonscsvecvevcsescccscvecny
Fi11 2 3 ¢ 5 6 7 8 |<==  SWITCH NUMBER STAMPED
F '.-c.--..--..-.-.----..-.‘ ON SWITCH PACK
LIOHEQHIJLIQIIoHIONIoNIol
FINFINFINFIFLINVINDINLING]
tE by 0y LERrr b ot ot

$oovoncvevovacvcecvenencsnd (OFF = 1)
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KA75002/KA750=20 REVISION SUMMARY

%

This represents VAX750=4«0002 FCO, Mfg, began shipping 3/30/81%,
Filelld implenentation began 6/8%1,

This FCO corrects a large collection of problems in the micro=-
code and hardware, The following ECDs are incorporatesd, There

'is the possibility of Unexepected System Service Exceptions

caused by the CON gate array that §s f£ixed with the.ECO to
L0004 module, i

LO00S=TwW0Q03
L0004=Tw004

Some systems in the fi{eld may have L0004 ECO without the LOOOS

~ ECO when the FCO is implemented,

Co@patibie Revision Levels: .
o Microcode = CMT062 (repléces CMT052)., Refer to REV7S50,MIC
£ile for a 1ist of all f£ixes to the microcode,

o VAX/V%¥S Version 2.2 = backwaris compatible to 2,0
. Diagnostics

Current EVNDX Release is Y, The following problenms
exist in the uporade to CMT062 as far as diagnostics
are concerned:

- ECKAL 2,0 Fails at PC SnOOFFF1 ?
Microcode changye makes {t impossible to
force a TB Miss in both groups 2f the T8,
Diagnostic attempted to read and write the
T8DR which now causes a reserved operand
fault,

ECKAX 1.2 to 3.2 :
Fails at TEST i. The diacnostic expects
a reserved coerand fault when accessing
IPR “X3F and it does not occur, This s
because of the addition of the IPR “X3E
which i{s called TBCHK, It allows the pro-
grammer to probe the TB at a VA and then
branch on the state of the PSL VBIT in-
dicating a TB hit, Diagnostie bug.,
" ECXAX 1,2 to 3.2 . o
.- Fails at TEST 7 with optional KU750 mode~
yle, Diagnostic forces a machine check {n
‘a WCS locatier with bad paritv, Diagnose=
tic bug.
ECXAN 1,2
Diagnostic does not wWorx prooerly wnen
there are 8 arcvay boards {nstalled, Dces
not Tepodrt correctanle errors csrrectly.
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Refer to EVNDX and the VAX Diaagnostic Evaluations for
each Diagnostic release (see Speed Bulletins) for

incompatibilities,
s Quick Check = >>»>E/I 3E- .
I -0000003E 02003E02 (W/out switch)
> ‘
> I O0O000003E 02093E20 (With Switech)
] SID Switch Setting =
Set SID register switch bit 0 te 4, 6§ and 7 to ON position
Set SID register switch bit 5 to OFF positioen, (See below)
REG BIT POSITION
7 6 5§ 4 3 2 1 0 <== ETCHED ON BJARD
0 ¢oecvorsncocscsvncacosccvoccnyd .
FIl11 2 3 4 5 6 7 8 I<== SWITCH NUMBER STAMPED
F ‘.----.----.---.-..--.-..' ON SW:TCH PACK
tiorjorigistigliotiotliolt
TINJTINLIFIINDPIRTINTINLINDG
A R A R (OFF = 1)
L L DL I L A L L L AL L 2L X 2 2 )
4,5 'KA75003/KA7S0=30 REVISION SUMMARY
x This reoresents VAX750=-R=0003 FCO, Mfg, began shioping 2/22/82;
field inplenmentation began January 1982, .
] This FCO is based on ECO LOOOS=TWO0OS
V L0004=Tw004
and corrects interface problems witn the floating point
accelerator FP750 wnicn began shioping Jan=1982,
Also, the layered software product DBMS must have this FCO
in order to operate correctly, This product will report
to ocperator 1f the system does not have this ECO installed,
% Compatible Revision levels:

. Microcode = CMT094 replaces CMT0S52 or CMT062, Refer to
REV7S0.MIC £ile for a list cf all fixes to
the microcode,

. T VAX/VuS « Current version is 2.4 aﬁd {s packwards
ccmpatible to 2,90,
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. Diagnostics

Current EVNDX release §s 3,0, Refer to EVNDX and the
VAX Diagnostic Evaluations for eacn Diagnostic
release (see Speed Bulletins) for incompatibilities,

¥ Quicek Check =

Examine the SID register {n console mode,

>>>E/1 3E
I 0000003E 0200SEO03

> I 0000003E 02005E30

Inspect the L000S module for an IC {n locatien E27 with the
part number 932Fi1,

L] S1D Switch Setting

Set switch bit positions 0 te 3, 6 and 7 te the ON position
Set switch pit positions 4 and 5 to the OFF position

REG BIT POSITION

7 6 5 4 3 2 1 0 <== ETCHED ON BOARD
..-.'-..-...-...-..-..-.*

1 2 3 4 S 6 7 8 I<== SWITCH NUMBER STAMPED
191101101131101101101101} '
PINVINLIFHIFLINDLINLINDING
BE LU EIRLERLD 00 b at b (OFF= 1)

+-...‘...-..---.......--.*

0 ¢+
F
F

{
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.6 ' KA750-38 REVISION SUMMARY

L This represents VAX ECO 7016486=TwW002, which brings tne
backplane rev to C, Manufacturing began shipoing 6/1/82,
This ECO does not increase the hardware revision on the
kernal, ' .

¥ ECO was done to expand the backplane addressing capabpilities
to support the optional 1 megabyte memory array systenm,

¥ SYS ID Switch has been installed by manufacturing on all Rev C
backplanes, This switch identifies both the Kkernal rev and
the backplane -addressing capapilities,

Rev € backplane = last two hex digits will be reversed
wnen the SID switeh i{s installed, Last
digit {s used to indicate the backplane rev,
(1.e, 8 = C backplane; 0 = B backplane)

Set switcn bit positions 0 to 2, 6 and 7 to-the ON position,
Set switeh uit_posi:ions 3 to S to the OFF position,

REG BIT POSITION
6 § 4 3 2 1 0 <== ETCHED ON BOARD

7

o dboomosomvooascwvrransasdaveed

F11 2 3 4 S 6 7 8 i<== "SWITCH NUMBER STAMPED

F |socnccscsarenccscavecsenca| ON SWITCH PACK
110110110101 101I01I01IOLI
FINTINLIFLIFTIFLINLINLING
LW BIFEIFRERNL b 1 (OFF= 1)
$mevovossscsaroveceseTevewnd

5.9 OPTION REVISION CONTROL

L2 L0 X X L X ¥ 0 2 2 4 2 X 2 X X 2 2 X X J .

The option interfaces and adaptors will nave a separate revision
history from the CPU, The KA750 CPU Kernal subsystem will
include the following {ntegral subsystems,

CPU KA7S50 - 70=16486 CPU Backplane Asenmbly
L0002 DP¥ VNodule
L0003 MIC Module
L0004 UBI Module
L000S CCs Module
TUS8=XA Tape Drive Unit
413489 TUS8 Tape Controller Unit
M8313. - UET Unibus Ternminator/
: ) P Exerciser
¥S750-24 ', Loois Cu¥C Module
LT . MB728 ) 2%6KB array board
4S750«CA L0ooO16 Cangtroller
MB7S0 i¥3 array boar3

Mg728 256K5 array boars
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_OETION RH750 L0007 MBA Module
KU750-1G  5413855-C  Add on daugnter board
FP7S0  Looot  FPA Nodule
DNT50 L0010 - 7na Unibus Module
DR750 L0014 Interprocessor I/F Module

The internal options of the 11750, with the exception 0f the
MS750<AA and MS750-CA, will be tracked at the unit revision level
only, 7This means that a functional change to the RH750, Dw750,
FP750 and KU750 will not increment the kernal revision level,

Each option revision summary will indicate any hardware, operating
system, diagnostic and microcode constraints, The option will be
considered compatible with the kernal hardware, VMS and microcode
revisions useld during the development of the opticn, Earlier
compatible revisions will be noted only i{if they have been tested
and proven to work,

Pertinent diagnostics to be run for each option (and the required
revision, if any) will also be noted,

MS750=AA OPTION REVISION DESCRIPTION

MS750=AA Revision I o0 1 ©01 |} 02 | 03 | 04 | .05 1
Twoouie 1 swarc 1 L4
Twoott 1 10 1o 4o 1
Tloots 1 10 LA w1 T
Twer2e b aies o te ac 10
TBAckeLANE Toetsi®s 1B 1 C 4 1 11

MS7S50AA=00 REVISION SUMMARY

* Creatiosn date is October 1980.

s fhis'is the'initial_iﬁtroduction of revision‘coﬁtrol on the .
MS75%=AA and represents the minimur module revision levels at
rcs. - ’ .- - : - - ‘. -

% Note tnat only L0011 memory controllers shioped at FCS, Note
that the L0016 controller, wnich will support both the 8728 and
the new 482757 memory arrays 2nd will be availaole in Q1FYS3,
can alss be used {n a rRev 00 machine,
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¥ Shortly after FCS, VAX750=M=0001 was done which {ncreased the
: Rev of the bacxkplane from A to B, Only 27 machines were shipoed
with "A" backplanes.,

MS7TSOAA=01 REVISION SUMMARY

¥ Creation date July 82,

* New revision of the backplane {s introduced to increase the
addressing capabilities,

% The L0016 is ﬁot valid for Revision 01 « that combination (LDOO16

and Rev C backolane) is a new option designation = ¥MS750=CA (See
below),

* The MB750 mewnory array will not function {n an MS750=AA option
contfiguration,

* Diagnostics = ECXAC and ECKAM, ' Run ECKAC £irst; run ECKAM in
QUICK VERIFY mode.

MS750=CA OPTION REVISION DESCRIPTION

MS750=CA Revistion | 060 | 0% | 02 | 03 | 04 | 05 |

MODULE | SLOT | | | | ! | |

L0016 ! 10 1A | | i | l o

M8728 I 11-18 1 C | | l | i |

M8750 I 11-18 |1 A | | { | i |

BACKPLANE 70-16486 | C i | | | | |

MS750CA=00 REVISION SUMMARY

' Creation date ~ projected August 1982,

* This {s the initial introduction of revision control for the
MS750«CA and represents the minimum revision levels required
for ch of tnis option = July 1982. .

"% . Note that the L0013 cannoc be used In this osticn. B

¥ Any mixture of M8728 and 48750 arrays w11l function; hewever,
%8750 arrays must occupy the slots sdjacent to the L0016
controller, starting with siot 11,



127

* This option requires VMS V 3,0 or higher,
] Minimum 11750 kermnal rev to support this option is 48,

x Diagnostics = ECKAC (min, rev, 6,2) = EVNDX 7, o (July 1982)
ECKAM (min, rev, 2.4)

Run ECKAC f£irst; run ECKAM in QUICK VERIFY mode,

RH7S0 OPTION REVISION DESCRIPTION

RH750 Revision i 00 1 01 { 02 | 03 | 04 | 05 |

MODULE | SLOT t | | | | | |

L0007 | 7,8 or 9 | A I AL,B | 1 l | A

RH750=00 REVISION SUMMARY

s Creation date is FCS = April 1981,

* This represents the initial introduction of revision control
for the RH7S0 and represents the minimum revision level for
the L0007 =module at FCS,

b Diagnostics = ECCAA and EVRAA,

RH750=01 REVISION SUMMARY

X Creation date is October, 1981,

] Represents RH750-R-0001 FCO, which consisted of ECO LO0OO7=TWO002
to £ix the problem of data lates on nultiple MASSBUS systenms,
Replace 23-909A9 at location E12 with 23=969A9,

% FC2 done on "C" etch modules only, Etech Revision "D", Module
. Rev "B"™ {s a relaycut of the L0007 moduyle and is eguivalent to
Etech Rev "C", Module Rev "Al",

* Diagnostics = ECCAA and EVRAA,
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FP750  OPTION REVISION DESCRIPTION

FP750 Revision ! 00 1 01 I 02 | 03 | 04 | 05 |

MODULE | sLor | N | | | S |

L0001 [ 1 I B I C P ! | [ I

FP750-00 REVISION SUMMARY - T

® Creation date is FCS = December 1981, rnis represents the
minimum module revision level required at FCS,

b 11750 kernal rev must be at Rev 3 (Rev 94 microcode recuired),

* Diagnostics =« ECKAB (min, rev. 7.2)
ESCAA (min, rev, 6,4)
EVKAB (min, rev, 2,5)
EVKAC (min, rev, 4,0)

EVNDX 4.0 (Jan 1982)
.om

FP750=01 REVISION SUMMARY

¥ Creation 3date is narcn,1981.

% Represents FP750«-R=0001 FCO consisting of ECD LO001=-TW002, which
£ixes the problem of the FPA not powvering up "enabled”" due to

incomplete initialization of circuitry. :

% Diagnostics = ECKAB (min, rev, 7,2) =« EVNDX 4,0 (Jan 1982)

ESCAA (min, rev, 6.,4) = "
EVKAB (min. rev, 2.5) = .
EVKAC (min, rev, 4,0) = "

KU750 OPTION REVISION DESCRIPTION

KU750 Revision i, o0 | 01 | 02 + 03 | 04 | 05 |

MODULE |  sLoT | | ! | I l !
'5413865-C| attaches | IR B I I !
“ito LOOOS | € 1 - B - |

rTrIryrysxy x>y ryxx2 ¢ Y 2 L R A B A2 X & L 4 & 2 A 2 X L X X P X L T ¥ L A A A L J L L & & L & 2 % 2 2 J
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KL750-00 REVISION SUMMARY

%

x

’
rY X2 X P X L0 L K & 0 & X L 2 X 2 & 3 L % 1 X I J

Creation date i{s FCS = March 82,

This represents the minimum module revision level fequired
at FCs,

Regquires KU780=YG microcode rev at 2.0 or higher,

Diagnostic = ECKAX = 11750 Cluster Exerciser = EVNDX 7;0 (July 82)
(minimum rev 3,.4)

DW750 OPTION REVISION DESCRIPTION

DW750 Revision | 00 t 01 |} ©02 t 03 | 04 | 0S5.1

MODULE | SLOT | 1 | ! | | P

L0010 [ | ? | | | ! | |

DW750=00 REVISION SUMMARY

x

x

*

FCS scheduled for September 1982,
11750 kernal rev must be 30/38 or higher,
Requires Version 3.0 or higher,

Diagnestics = ECSAA = min, rev 6,4 = EVNDX Release 4,0 (Jan 82)
ECCBA = min. rev 1,3~

DR7S50 JPTION REVISION DESCRIPTION

DR750 Revision I 00 | 01 | 02 (| 03 | 04 | 0S5 |

MODULE | SLOT | ! | ! | P |

L0014 ! ! ?2 | | | ! o |

X

1 3

*

x

FCS scheduled for September 1982,
11750 kernal rev must be 40/48 or higher, -

Requlires VvS Version 3,0,

Diasnostics =« EVDFD « rev 1,0 = EVNDX Release 7.0 (July 62)
EVDFE = Rev 1,90
EVDFF « rev 1,0
EVDFG « rev !,0
ECDFA =« rey 1,0
ECOFB « rev {,0
ECSLA = nin rev €,7
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POWER REF

-1 2 3 A J2-
o . 147 147
pu— — Qz2se §ase]
1
z 5 ————n| OPTION SLOT BUS GRANTS
o Pr———
g ® TO SELECT REMOVE JUMPER
A :zo 8G4 ADOX 67
CORTROL . %Gs AOOX 60
c ANEL 1| ”Ge AQX 73
: 8G7 AGOX 77 -~ -
' =7 X*SLOT 739 -
A

U
— :sol
=il . S
r— R
e o e = :n
mﬁl::" o 8 S TEST POINTS
Jlm "
b - % ROM 19 | MATCHPULSE | COOSSY
. e ADM 23 | SACLOCK €00673
s Ec %] ROM 23 | SAST/SP Co0678
- OPM 17 | MCLOCK 300205
2 oMM 17 | BASE CLOCK ADG273
1 2 3 . 5. 6 7 s ’ oMM 17 | BCLOCK 800209
" MIC 06 | MEMSTALL 800210
i oM 17 PHASE 1 ADOS90
= Tuse
P2 eowes
HAROWARE REV LEVEL
c 1SYS 10)
ADM ABSENT Y ROM PRESENT T NNE
ef " T ° 800456
g 1 8004 TE
. I 2 800454
° 3 8003
- . 800450
p TUSS 5 800448
"{' SIGNAL s 800648
C 1 O04e4s
s
. Ik

ERR Y

SV INPUT

RDM Asssm'—i CONSOLE BAUD RATE
ADM PRESENT - CON 8R
RATE A 8 [3 )
CONSOLE 300 o 0 1 0
600 [ 1 1 . o
1200 1 1 1 o
2400 0 0 0 1
e 3500 1 [ [} 1
EXREER 4800 1 1 ] 1
TIo 9600 1 ) 1 -
19200 [ 1 1 1
hast } 38400 1 1 1 '
piNs | coos4s | 00646 | COOB49 | CO0650
JUMPER co0saa | CO0ES) | €006
ROMMODEM T06ND | 08 ® =2

| nd

| !
S ———————

OPTION SLOTS
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Jelidis SLUT Jd4aPexd

SECTION A JF DESiIrREL SLOT

eJds GRANT JUMPERS SLOTS 7,8,9 OF THE EXTENDED HA£X SECTIGN
AdEd Ak OPT10ON IS NOT LJSTALLED. IN A SLOT, ALL 8G JUMPERS MUST BE INSTALLED!

wiEbh INSTALLING Ad CPTIOd, ALL BG JUMPERS MUST 3E REMOVED FRO4 ThHAT SLUT!

SLOT 7

65 « .« bO

SLIT 8

65 + <« 66

SLulr 3

85 . « bb

67 g o8 67 (=] 68 67 =y 6%
CEN romrs R4V 69 g0 69 ==y 70
1 « . 72 71T « o+ 72 71 « o« 72
73@74 73@74 73@74
75 « o 70 75 . . 16 75 « .« 70
77 ) 78 77 Gy 76 77 74
79 « .« 89 79 « . 80 19 . . EC
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ERROR LOGGER
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EQROR LOG DESCRIPTICK aANhD USKE

THE ERPOR LUGGER COnNSISTS GF RASICALLY THRZIE 2ARIS:

1). A SET OF EXECJTIVE ROUTINES THAT DETECT ERRURS AND EVENTS
ANYU RECGKDS RELEVENT IHFORMATION INMTO AM ERRQR LIG RUFFER
IN MEMORY,

2). A PRCCESS CALLED ERRFMT.,EXE THAT PERIODICALLY FYPTIZS THE
BUFFERS, TRANSFORMS THE DESCRIPTIOCNS OF THE SRRIRS INIC A
STANDARD FCRMAT AND STORES THE FORMATTED INFOR4ATION IN A
FILE OR DISK. -

3). A PRGCESS CALLED SYE.EXE THAT GEMERATES READABLE RZIPGRIS
FROM THE IWRFORMATION FORMATTED BY ERRFMT.EXE.

THE EXECUTIVE ROUTINES AND ERRFMT.EXE EUi& CONTIAUQUSLY ~wsTHGUT
USER INTERVEMTIOM TU FILL THE BUFFERS WITH RAW DATA IN EVEKR{Q
DETECTED EZRROR AND EVENT, W#HEM A BUFFERK BECUMES FULL OR A
PREDETERMINED TIME HAS EXPIRED, THE BUFFEK IS EMPTIED TO A FILE
ON DISK, IF A SUDDEN BURST OF ERPRCERS CCCUR FASTEZR THAN THEY CAN
8k FURMATTED AND STOREDR, THEY WILL BE ASSIGNED A SEWQUEZANCE NUMeER
AND NO OTHER DATA CONCERNING THE EVENT OR ERROR WILL BS LOGGED.

THE FILE #HICH CONTAINS THE ERROR INFORMATION IS CONLAINED
INn THE [SYSERR] DIRECTORY AND IS CALLED ERRLOG.SYS. WrdZh RUGHING
SYL.EXE THE FILE SAUULD BE RENAMED TO PKEVENT VERSIJd JUMBRRS FROM
ACCUMULATING. ANY NEWN ERRORS ENCOUNTERED bY ERRWMT,ZXE «ILL CAUSE .
A NEw ERRLOG.SYS TQ BE CREATED.

TD RUN SYE.EXE

$ SET DEFAULT SYSSDISK:(SYSERR]

$ REMAME ERRLOG,SYS ERRLUG.OLD/WNEW_VERSINA

§ DIR

§ RUN SYSSSYSTEM:SYE or s *C SYE

THE PROGRAM WILL ASK SEVERAL 9JUESTIOnS:

I*1PUT FILE? (SPECIFY THE ZXACT FIL:E TO 3% CIMPILED)
gxample: ERPLOG.ULD;23
Defaylt: ERRLUOG.OLD

OUTPUT FILE? (THIS WILL BE TH& END RESULT NF SYF)
Example: MYFILE,,iE~x

Defaylt: SYSSCUTPUT
LP WILL SEFD CUTPUT TJ A PRINTER
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CPTIORS? (SCYERAL OPTICLS A%E AYaTri\gLez)
Default: RCLL=-UP
Options: K RULL=J?P
K 3KIEF
(of CRYPTIC
S STANDARD
ROLL=-UP A AUICK SUMMARY OF ERKOERS FOR #ACA FAILLTING LEVICE

#ITH NC DETAILS ABUUT THE INDIVIDJAL E£2RCRS,
THE TOTAL WILL EQUAL THE SUM GfFf HARDWARE AND
SUFTWARE EPRORS.

BRIEF CanTAIMNS A BRIEF DESCRIPTION ABOUT £ACH EKROK
A)., TYPE OF ERROR
INCLUDING: H8). DEVICE UR CUMPONENT W“HICH CAUSED IT
C). A SEGUENCE NUMBER
D). A TIME WHEN THE EZRRUJR WAS LOGGEL

CRYPTIC DEVICE AND CPU ERRORS ONLY, TdE 2JUTPUT WILL
CONTAIN THE CONTENTS OF ASSOCIATED REGISTERS
WITH EVERY ERROR BUT O EXPLANATION,

STANDARD EVERY ERRCR HAS AN ENTRY AND A CUMPLETE BREAXDGCwM
’ OF REGISTERS ANMD A DESCRIPTION OF Y“4AT THE REGISTEKS
ARE, )
DEVICE NAME? (INDIVIDUAL DEVICE QR <CR> FOR ALL)
cpP CPU AND CMI
Co CONFIGURATION CHANGES
. ME MEMORY AND ALERT
DEVICES: SY SYSTEM INFORAATION A ]D BUGCHECKS
DMAX RK’s
DBAX RP*s etc.,
D ALL DISK
M ALL TAPES
MT
MF

UNMKNQOWN UNKnQOwN DEVICE ERRORS

YOU CAnN ALSO USE A "=" TO DELETF CERTAIM DAVICES

Example: =D EVERYTHING BUT DISKS
=/CONFIG EVERYTHING BUT MOUNTS ARND OISHAJUNTS
AFTEF DATE? (DESIFED FIRST DATE QOF EJTRY)
BEFQORE CATE? (DESIKED LAST DATE OF ENTRY)
XX=YYY=1G9ZZ XXsAX:sXX.XX
DAY H4AONTH YEAR DELTA TIME IF DESIRED
Example:? 11=-SEP=1981 03:22:00,.G0

HRS MIN SEC 100ths

1F YZSU DID nNOT SPECIFY 24 OQUTPUT FILE Jb DEVICZ, THe SYE FROGRAN
wILL INSTRUCT YCU T3I ALIGN THE PAPER AwvD SIRIKE RETINI,

IF YCu SPECIFYED AN JUTBUT FILE TR DEVICE, YO SHOULL BISCRIVE a
SUCCESSFUL CUMPLETION MESSAGE, AT THIS TISME YOU 2OULD 231s4T J&
TYPE [HE JUTPUT FlILk,.
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SDA
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System ODumoc Analyzer (SLCA) Procurerent

Thnis text is intended to demonstrate hovw to procure a SDA report atter

a systen crash. It is not intendea to cemonstrate the interoretation
of the SDA,

Now normally the crash dump file is contained within the
[SYSEXE) directory located on the system disk.

Log in to SYSTEM MANAGER account.

Upon the advent of $ promot, obtain a list of files cantained
within the directory [SYSEXE] The file tnat must bhe there is:

SYSDUMP,DMP
EEEE KRR EF R R KRR KRR KRR AR AR R R KRR R KRR R AR AR IR ERK R E X%
x *
x D2 NJ3T RENAME THIS FILE *
¥ ¥

EEEEREE RN A KRR AR RN R KRR KRR KRR SRR R KRR EERXS

Once you have ascertained that the file {s present, then type:
$ MCF SDA

The standard response to that should be:

Enter name of the dump file>

The response to that statement is:
(SYSEXEJSYSDUMP,DMP

The response to tygping [SYSEXE]ISYSDUMP.DHP <CR>, is a orief
description of tne dump and then a SDA prompt:

SDA>
After the SDA> prompt, type in the followina:?

SUA> SET OUTPUT SDADUMP.xxx (let xxxX be your initials)
SDA> SHGW SUMMARY

SDA> SHO~ CRASH

SDA> SHU# STACK

SUA> SHUw PHKOCESS

SCA> EXAMINE/PO

SCA> EXIT

~ The EXIT should have returned the you tack to UCu,.

Ootain a directery. This directorv should contain a file

S0ADUMP . xxxX (xxXXx shoulcd pe vour initials for file tvoa)

iod all vou rave to do is obtain a haracopy ¢f tne Auymp,
§ PRI*T SDADUMP , xxX

{cd also can look at this file at your terninal:

S TYPE 3DAJUMP . xxX
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Bootstrap Process
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BOOTSTRAP PROCESS

The following lists the steps required to obéain a running systém on a
VAX-11/750 processor:

1.
2.

Power up occurs.

The VAX-11/750 microcode detects power on and follows the

power on strategy selected by the POWER-ON-ACTION switch
located on the processor control panel.

a. If a restart cannot be done, either an automatié

bootstrap from the default bootstrap device or a halt
will be done.

b. If the machine halts, the microcode progran gains
control. This program: .

(1) Issues the console prompt (>>>) at the console
terminal

(2) Accepts interactive commands to bootstrap the system
by means of the default bootstrap device or a
~user-specified bootstrap device

The microcodé program looks up and executes the bootstrap
device read-only memory (ROM). This ROM is 256 bytes and
contains a main routine (at the entry) and a subroutine. The
main routine reads block 0 from the bootstrap device and
jumps to the boot block entry. The main routine and the boot
block routine use the ROM subroutine to read arbitrary blocks
from the bootstrap device into memory.

The boot block contains the logical block address, size, and
entry offset of the program to be executed in the bootstrap
process. This program can be either (l) stand-alone BOOTSS,
when the bootstrap device is the TUS8 console drive, or (2)
VMB.EXE, when the bootstrap device:-is the system disk.

a. If the bootstrap operation is performed from the console
TUS8 tape cassette using stand-alone BOOTS8, the user
types BOOTS58 commands to set up register input values and
to lcad and start VMB.EXE.

b. If the bootstrap operation is per@ormed directly from the
system disk using VMB.EXE, the microcode program derives
the register input values.

VMB.EXE is the primary bootstrap program, which contains
CPU-independent code and CPU-dependent routines. It also
contains a set of primitive non-interrupt-driven drivers for
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all possible system devices and a primitive file system for
locating and reading Files~ll Structure Level 1 and Structure
Level 2 files.

VMB.EXE performs the following steps:

a. Saves the register values and some values calculated from
the register values in the restart parameter block (RPB).

b. Reads the system identification register to determine the

processor type and to select the table of appropriate
processor-dependent data and subroutines.

¢. Determines the amount and pattern of memory. A page
frame number (PFN) bitmap is constructed. Unless
inhibited by a boot flag, memory is tested for gross,
uncorrectable parity errors. VMB.EXE contructs, in the
RPB, a2 table indexed by nexus number of all memory
controller and I/0 adapter types.

d. Based on register values, one of the following 6ccurs:

(1) A boot block at the designated logical block number
(LBN) will be read into memory and given control.

(2) A file named {SYSEXE]SYSBOOT.EXE will be read into
memory and given control.

(3) A file named ([SYSMAINT])DIAGBOOT.EXE will be read
into memory and given control.

(4) A file‘specified by the user in response to a prompt
will be read into memory and given control.

SYSBOOT is the standard secondary bootstrap program. It
performs initialization suitable for the unmapped
environment. SYSBOOT performs the following steps:

a. Reads current parameter settings from SYS.EXE.

b. Looks up the bootstrap device driver file and stores
information about it. :

¢. If register values so indicate, prompts the user to
modify current system parameter settings. The user can
change the start-up command procedure name and modify
system parameters using SET or a previously created
parameter file. New parameters become the “"current"®
parameters on the next bootstrap operation.

d. Sets up SPT, SYSPHD, SCB, and PFN data structures.

e. Reads the resident executive into high physical memory.

£. Locates and transfers to INIT code.

The system initialization process consists of four stages:
INIT, SYSINIT, STARTUP.COM, and SYSTARTUP.COM.

a. INIT is part of SYS.EXE. It performs the following:
{1) Enables mapping and sets the PC to system space.

(2) Prints the system announcement message



(3)

(4)
(3)

(6)

(7

(8)

(10)

(11’
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1f requested by means of the coot flag, stops at the
XDELTA breakpoint.

Initializes the system £for paging.

Deallocates available physical pages (PFN bitmap set

.up by VMB) to the free page list.

Initializes the system page table for paged and
nonpaged pools.

Initializes I/0 adapters using the list of present
adapters generated by VMB.EXE. Initialization
consists of mapping adapter register space (only the
number of pages actually used are mapped) and
calling adapter-specific routines ¢to allocate and
set up data structures and to initialize the adapter
hardware. 1In addition, for UNIBUS adapters, the 8K
byte 1/0 page of the UNIBUS is mapped.

Data structures allocated are:
MASSBUS -- adapter control block

channel request block
interrupt descriptor block

UNIBUS -- adapter control block

Performs additional process initialization tasks.

Transfers the primitive VMB.EXE system device driver
into nonpaged pool; and saves the driver entry and
boot device control/status register (CSR) as virtual

addresses (rather than physical addresses) in the
RPB. )

Loads the CPU-dependent code image into nonpaged

pool and links it into the system.

Loads the terminal handler into non-paged pool, and
connects the interrupt vectors. Loads the driver
image for the system device into nonpaged pool,
connects its interrupt vector, and derives the name
of the system disk. The rule for the system disk
device name is as follows:

device name Examine the primitive driver, where
. the device name is stored.

controller The controller designator is "A," "B,"
or "C" for the first, second, or third
occurrence of this kind of adapter.
For example, if the adapter of the
system device is the second MASSBUS,
the controller is B. (Note that for a
generally configured system, it is
possible to use the AUTOCONFIGURE
command procedure to derive the
controller name  incompatibly with-
INIT.. Conseguently, some care is
reguired when configuring multiple
controllers of possible system disks
across multiple buses.)

unit Passed .from VMB.EXE input, register
R3. ’
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(12) Adds the prologues of the resident drivers (for
example, MB, NL) to the prologue list.

{(13) Performs initialization of resident drivers.

(14) Moves completion code of INIT into the pool and
executes it. The completion code deallocates space
occupied by INIT (and optionally XDELTA) to the free
page list. The completion code then jumps to the
scheduler, which ultimately results in SYSINIT being
swapped in and started.

b. SYSINIT performs the following:

" (1) If necessary or requested, ptbmpts for the time of
day.

(2) Writes back system parameters to SYS.EXE.
(3) Creates some logical names.
(4) Sets up swapping and paging files.

(5) Installs the VAX~-1ll RMS image and system message
file as pageable system sections. :

(6) Mounts the system disk (ACP process created).
(7) Creates the job controller, OPCOM, and ERRFMT.
(8) Creates the STARTUP process.

c. éTARTUP reads input from the start-up command procedure,
which causes it to:

(1) Create logical names.

(2) Run SYSSSYSTEM:SYSGEN to configure the I/0 system.
(3) Install known images.

{4) Invoke [SYSMGR]SYSTARTUP.COM.

(5) Log out.

d. SYSTARTUP.COM is an empty command procedure d&istributed
by DIGITAL. The system manager can edit SYSTARTUP.COM to
perform site-specific start-up functions.

SYSGEN is run by STARTUP or at any other time. SYSGEN:

a. Provides for dynamic 1loading of and connecting to -
drivers, (The operator, null, and mailbox drivers are

permanently part of the executive image.)

b. Provides for the creation of new parameter £files (which
have an encoded format).

c. Creates paging, swapping, and system dump files.
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THIS IS AN ATTEMPT TO DEMONSTRATE THE FLOW OF A MACRO
INSTRUCTION THROUGH THE 11/750 DATA PATHS.

INITIAL INPUT ARGUMENTS

>>>D/L/P 100 00526110 MOVL (R1)sR2

HALT
>>>D/G 1 1000 SET UP ADDRESS OF 1000 IN R1
>>>D/L/P 1000 123454678 SOME DATA IN 1000

>>>S 100

AND WERE OFF... THE START COMMAND IS DECODED BY THE
CONSOLE MICROCODE IN CCS AND WILL FIRST INITIALIZE THE MACHINE.
WE KNOW THAT THE CPU WILL PERFORM AN XB FLUSH WHENEVER WE WRITE
TO THE PCr» AND SINCE WE SPECIFIED A NEW PC INSIDE THE START COMMAND.,
AN EXECUTION BUFFER FLUSH TAKES PLACE. AN XB FLUSH REMEMEBER DOES
NOT WRITE ALL ZERO’S TO THE XB’S! THAT WOULD BE SENSELESS.

ANY TIME THAT WE WRITE THE PC» THE PRK CHIP WILL PERFORM
A DOUBLE PREFETCH OPERATION BY TAKING THE VALUE SPECIFIED IN THE PC
AND PERFORMING A BUS READ FROM MEMORY. SINCE THIS FIRST FREFETCH
HAS ONLY FILLED XBOs ANOTHER PREFETCH WILL QCCUR USING THE FC+4
AND THE I-STREAM DATA RETURNED WILL RE PUT IN XRBl. NOW THAT WE
HAVE THE XB’S FULL OF DATAy THE PRK WILL START MONITORING THE
PC BITS 1:0 AND THE °*XB SELECT® LINES FROM THE MDR CHIFS» AND THE EUT
FIELD OF THE MICROCODE LOORING FOR HIS TWO CONDITIONS TO RBE MET.

1). IS THERE AN EMFTY XB? DETERMINEDIN BY THE PC BITS «<1:0> = 3
2). IS THERE A BUS CYCLE IN FROGRESS? MONITOR EUS FIELD

KEEP IN MIND THAT THE PRK IS WORKING TOTALY TRANSFARENT TO THE
MICROCODE AND WILL INITIATE A PREFETCH WHENEVER IT’S CONDITIONS
ARE MET OR THE PC GETS REPLACED BY THE USER OR THE USERS FROGRAM.

EXAMFLE?: 2¢:: BRB 2% THIS BRANCH INSTRUCTION WOULD REFLACE THE
PC WITH THE PC PLUS THE BRANCH OFFSET.

FINALLY AFTER THE FIRST XB WAS FILLED, THE MICROCODRE ROUTINE
FOR THE START COMMAND WILL DO AN IRD1 AND THE WHOLE MESS REGINS...
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I THINK A BLOCK DIAGRAM WOULD BE NICE RIGHT AEROUT NOW...

BLOCK NUMBER 1

L X

L ]
.
P B en @ en ew we 0 Se cn ew ¢ Se ce P Ue e e oe @

P GO 00 00 65 06 90 05 00 00 00 90 00 O
rd 0..0. 00 00 00 96 00 o

¢ ve e on cn we @

DPM MIC
’ ’
’ v o/ \i PC 100 | PC+4 104
LSPAJ<~=! RNUM @ ¢ :
AN /1 VA
W/ :
IRDX : { MDR
pr———— N H
{ OSR | : :
{ ROM ! H : [PRK]======>[CMK]--="
Vmm——— : H Lo-> PCL1:0>
= pm———=y : :
: ¢ IRD1: : :
...)..0...: Ro" : : :
: S Sma : H
: : : : ¢! 103 102 101 100
y=======-==y | XB DECODE BUS !
i IRD! OSRI< i 00 ! 52 1 61 Do
‘emeee————’  [MSQ] ! H
IRD CSACT ! ‘el XX XX 3 XX 1 XX
: 107 106 105 104
cCs M CLK
e ——— ’ :
> © K==
>iC :
»>i8 >>>8 100!
‘A :
‘D :
: :

MEMORY

100=00526100
1000=12343678

LETS BEGIN..., AFTER THE START COMMAND INITIALIZES THE MACHINE
AND WRITES THE FC» THE MICROCODED BUT FIELD GETS AN IRD1.

PC | PC+4

100 ¢ 104

1. IRD1 OCCURS

ON AN IRD1 WE KNOW THAT TWO BYTES OF I-STREAM DATA WILL EE SOURCED
FROM ONE OF THE XB‘’S OVER THE DECODE BUS TO THE IRD GATE ARRAY.

SOURCING THIS DATA»

MOVES AN OPCODE AND THE FIRST OPERAND SPECIFIER

INTO THE IRD CHIPsy ANDI' THE OFCODRE IS ALSO SENT TO THE IRD1 ROM FOR

DECODING. SINCE TWO BYTES WERE SOURCEDs

FC | PC+4

102 ! 106

REFER TO BLOCK NUMEER 2

WE RUMF THE PC BY 2.

\ v e me cw e
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ICROWORD NUMEBER 1

AT THIS TIME THE IRD1 ROM WILL LOOK AT THE OPCODE AND WHEN IT DECOLES
IT AS A MOVL INSTRUCTION, IT WILL OUTPUT BITS 3 THROUGH 9 OF THE EASE
CONTROL STORE ADDRESS WHICH WHICH WILL TAKE US TO THE PROPER MICROCOIE
ROUTINE. ALSO AT THIS POINT THE IRD CHIP WILL EVALUATE THE 1st OFERAND
SPECIFIER AND QUTPUT THE CONTROL STORE ADDRESS BITS O THROUGH 3 GIVING
US A TOTAL CSAD FOR OUR MOVL INSTRUCTION IN REGISTER DEFFERRED MOLE.
THE IRD CHIP WILL OUTPUT THE ENCODED VALUE FOR GPR 1 INTO THE RNUM
REGISTER. (0OSR DECODE) ’

THE MDR WHICH CONTAINS GARBAGE WILL BE BACKED UP IN THE Q REGISTER.

*x% SEE BLOCK NUMBER 2 Xxxx

BLOCK NUMBER 2

-

DPM MIC MEMORY

’ ’ ’ y ’ ’
H ’ y I/ \i{ PC 102 ! PC+4 106 !/===\} H
! [SPAl<~-={ 1 RNUM ! | W BUS ! it € 1 100=00526100 !
H H 7 I\ /t VA ===2>1000 it M 1 1000=12345678 |
H Vo —— >LGPR 11=->1/ H HEED S H
¢t IRDX 't M BUS | MIR I\===/} H
ymm——— HAN H A - ’
¢! OSR ¢ H H H H
eveees ROM ! H H [PRK]====ee>[CMK] ===
HA bt ’ H H b PC120> H
H - g ————- y H : '
H ' ! IRD1: H ' H
.....'.)‘...... RO" : : : Pc :
- H H H ! 103 102 V101 100 ¢
¢ e » + XR DECODE BUS ! '
S eset DO ! 61 1L P00 P 52 1 XX I XX 1XBO
$ ¢ Vemmeme——a’ [MSQAT | HE R !
- IRD £LSACI ! Yol XX P XX XXV XX i1XB1
L H 107 106 ~10S5 104
- cCcs M CLK PC+4
P! pmmmmeacee— y H
¢ V=103 [’
Ve K309

MoOVL O



WHEN THE SPA GATE ARRAY SEE’S THE NUMBER IN RNUM, IT WILL 1 46
SELECT THE CONTENTS OF R1 AND SEND IT OQUT ONTO THE R BUS:
THROUGH THE B LEG BYPASS OF THE ALU AND OUT ON THE W BUS.
THE MICROWORD WILL SET UP THE VA REGISTER TO RECIEVE THE
W BUS (WHICH IS CARRYING OUR ADDRESS OF 1000).

MICROWORD NUMBER 2

[ ]
°
[
*
*

oe o0

60 €0 00 49 00 GO0 90 606 6O 00 08 00 GO0 ©

0 46 90 96 %0 O

P 00 60 ¢4 00 90 00 00

o

*

THE SECOND MICROWORD WILL CAUSE A BUS READ CYCLE TO OCCUR FROM
MAIN MEMORY INTO THE MDR.

DPM

x%xx SEE BLOCK NUMBER 3 xxx

BLOCK NUMBER 3

MIC
’ ’ ’
H ’ y V/ \N: PC 102 | PC+4 106
! CSPAJC~-=} RNUM | ! BUS |
H L AN /% VA 1000 ==—c—me=)
H 1/ H
! IRDX H BUS | MDR 12345478 {-—-
| y————— HAN H
11 OSR | H H
«i ROM ! $ : [PRK]======>[CMK] ===
| Vm———— H H Laa> PCL120>
R -~ ym————ey H '
' ' { IRD1! H !
: o o0 ) L BN BN I Y i Rg" 3 = E ?c
! H H HIN i 103 102 V101 100
i y===ee=e==<, } XB DECODE BUS !
eet DO I 61 L t 00 ! S2-1 XX XX
| ‘eemeewe—-—=’ [MSQG] ¢ HEH
H .. IRD £SAC] ! o XX XX XX XX
\ Y 1 4 \
H 107 106 105 104
cCs M CLK PC+4
Y ————————— y H
-1 G
>i1C READ H
48 FROM :
tA  MAIN H
{D MEMORY !
t ]

/=—=\1

e oo ce oo we ew we g

X X
w w
- o]

\ e e ow ve %o e we %e Y® e

MEMORY

100=0035261D0
1000=123454578

. e on ow oo se g
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NOW THAT WE HAVE OUR DATA IN THE MDRs WE NEED SOMEPLACE TO FUT IT.
NO MORE CAN BE DONE WITH THE 1st OPERANDs, SO THE MICROCODE ROUTINE
WILL DO AN IRDX TO BRING IN THE 2nd OPERAND.

AN IRDX WILL SOURCE ONE BYTE FROM THE XB INTO THE IRD CHIF AND ALSO
BUMF THE PC BY 1.

PC | PC+4

IRDX
103 ¢ 107

MICROWORD NUMBER 3

WHEN THE OPERAND HITS THE IRD CHIP IT WILL BE DECODED TO FIND
. OUT IF REGISTER MODE IS USED AND WHICH REGISTER TO GIVE RNUM IF NEEDED.
THE IRD CHIF WILL SEND THE OPCODE TO THE IRDX ROMS TO SUFFLY AN ADDRESS

THE IRDX (0OSR) ROM WANTS TO KNOW TWO THINGS:

1. WHAT OP CODE IS IT? FOR A PARTIAL ADDRESS INTO
THE ROM.

2). WHAT MODE ARE WE IN? REGISTER MODE
DETERMINED BY THE UFPER 4 BITS OF
THE OPERAND SPECIFIER FROM THE IRD CHIP.

AT THIS TIME THE IRDX ROM WILL OUTPUT AN ADDRESS THAT WILL
PLACE US IN THE MICROCODE TO HANDLE THE NEEDED OFERAND SPECIFIER.

THE ENCODED VALUE FOR GPR 2 IS SENT TO THE RNUM REGISTER AND
LIKE BEFORE» THE SPA SELECTS THAT REGISTER BUT THIS TIME WE
WILL BE WRITING INTO IT.

THE CONTENTS OF THE MDR WILL BE SENT ACROSS THE M BUS,
THROUGH THE ALF CHIPS AND ONTO THE WBUS TO BE WRITTEN INTO THE
SELECTED GPFR AND THE MICRO ROUTINE WILL END UP WITH ANOTHER IRD1
FOR THE NEXT INSTRUCTION.

%%k SEE BLOCK NUMERER 4 XX%x
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BLOCK NUMBER 4

DPM MIC A MEMORY
’
y : 194
ESPAJL==1 2 RNUM t W BUS
H HAN
H i/
VewseeblGPR 2]{=== M BUS == MDR <{=-=-=12345478
\

-

———

PC 103 ! PC+4 107

N
i
i
!

7

\N ==

100=00526100
1000=12345678

N 7

o we om ow @

VA

XD

7
)
i
!

~

\ e ee Se e me

)
.

REG.
MODE

[}
!

« ow

L ]
*
*
[ J
®

CPRK]======>LCMK1
Lo-> PCL120>

E

H

pm————y :

: i IRD1: :
: PC

c

103 vi102 101 100

L]
.
Ve me @ be we e § Ve es we ¢ Co S Ge Na Ce am ow $
L4
~

0'0)000000: RUH :

XB DECODE BUS

et DO ¢ S2 !
‘ememee—e=’  [MSQ3]
IRD CSAC]

00 ! XX | XX I XX iXBO

e on 0o ve ve o 0w wu ve wo | Ce e o Be Yo oo o @

o
w
[y

XX 1 XX ! XX i XX

# Pe we w0 se on *n Ce OP on *a So ow ow

§ "o e

-

107 106 105 104
ccs

OO 60 00 9¢ 00 00 C0 ¢

PC+4

9 .

‘=>IN/A
-==>IN/A
i————>141030>
WRITE MDR
TO GPR 2
IRD1

GO 90 00 00 90 00 90 00 46 90 00 90 00 00 o0 O

A X

§ oo ) oo o -
r
A

P 00 00 00 €0 06 90 00 0 ¢0 00 G0 0 O
\ e vo me wo oo == W

¢ o oe o=

HAVING JUST FINISHED THE MOVL INSTRUCTION, THE MICROCODE ROUTINE
LEFT US WITH ANOTHER IRD1. AS BEFORE AN IRD1 WILL SOURCE TWO MORE
BYTES OF I-STREAM DATA OVER THE XB DECODE BRUS» INTO THE IRD CHIF
AND ALSO UP TO THE IRD1 ROM. AS BEFORE THE PC WILL BE BUMFED' RY 2.

105 ¢ 109
%%k SEE BLOCK NUMRBER S XXX



149

BLOCK NUMBER S

NN mm ee e we S 9

DPM MIC MEMORY
1 4 4 1 4 14 14
H ’ y 3/ \i{ PC ! PC+4 $/===\1{
! [SPAlL==} RNUM | | W BUS | i €C 1| 100=005261D0
H M AN /% VA ! M | 1000=123454678
H i/ : IS S
i IRDX { M BUS | MDR INe==/1 -
|y m——— HAN H A
i1 OSR | ROM OS INH ! H LI
essscet ROM ! H H [PRK] === ->CCMK] ==’
: HAR Sl H : Laa> PCL130> H
H . pmm———y H H H
H H H ! IRD1: H H :
S ses0s0edessssel ROM ! H H PC+4 H
o o s ' ——T—— H : : H
s H 100 H ! 103 102 101 v100 | .
$ ¢ | gm=m=—e———=y | XB DECODE BUS ! H
23 seed 00 ) XX i< 1 00 1 XX 1 XX I XX i1XBO
$ ) Vemmmeeeeae’ [MSQ] | I H
I IRD CSACT | ‘Ll XX P XX P XX 1 XX i1XB1
L : 107 106 105 ~104
el cCs M CLK PC
’ S y
HERR > H HEC
¢ V===>iC H
Al B ) :
1A H
D H

NOTICE WHAT HAFPENED TO THE FC AND PC+4... THE PC HAS REEN RUMFED

TO 105 WHICH TELLS THE PRK CHIF THAT WE HAVE USED ALL THE DATA IN
XBO. A PREFETCH CYCLE WILL OCCUR USING THE PC+4 AS OUR ALDDRESS TO
FETCH DATA FROM MAIN MEMORY. IF WE SEND THE ANDRESS OF 109 OVER THE
CMI WE WILL GET BACK THE LONGWORD ADDRESS CONTAINING 109. THI5 IS

_ DUE TO THE FACT THAT THE CMI IGNORES RITS 0 AND 1 OF THE ADDRESS
THUS GIVING US A LONGWORD ADDRESS OF 108 WHICH IS EXACTLY WHAT WE
WANT.
*xx SEE BLOCK NUMBER & XXX
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BLOCK NUMEER 6

N e me e w= e g

|
| 2000000000000 00

DPM MIC . MEMORY
’ ’ . y - ’ ’
! yommm——==y 1/======\! PC 105 | PC+4 109 !/-—=\!
i [SPAJL==! RNUM | | W BUS | { C 1| 100=00526110
H c—memecaee ! | \eeeee=/1 VA i M ! 1000=12345478
H H H IS S
: t M BUS | MDR INe==/1t .
lym——— HAN H S
1! OSR | ROM 0S INH ! H HE
eoeeee! ROM ! H H CPRK]w==me=[CMK]==-"
HAS e i : H Lo.> PCL12:0> H
H - ym————y H H H
: H ! IRD1! : H H
eeseedesecees: ROM ! H : PC+4 H
: H ———— H H H !
: H {00 : t 10B 10A 109 vi08 |
| $=======e=y | XB DECODE BRUS ! !
eel 00 } XX P XX 1 XX XX T XX 1XBO
| ‘eemmeae—a<a’ [MSQ] ! I H
H IRD LSACT ¢ el XX XX 1 XX} XX iXBi
) ] ’ N ’
H .
H 107 106 105 ~104
cCcs M CLK PC
’ s 1
-3 1K=’
->1C H
>18 H
H. H
H :
. ;

EXECUTION OF THE NEW INSTRUCTION TAKES PLACE SIMUTANIOQUSLY WITH

THE PREFETCHs BUT NOTICE WHAT INSTRUCTION WE ARE USING...

IT IS A HALT INSTRUCTION. WE KNOW THAT A HALT INSTRUCTIOMN HAS

NO OPERANDS ONLY AN OPCODEr THEREFORE SOMETHING MUST BE DONE TO
PREVENT THE IRD CHIP FROM EVALUATING THE SECOND BYTE AS A 1st OFERAND
SPECIFIER. WHAT HAPPENS IS WHEN THE IRD1 ROMS DECODE THE HALT

OPCODE» (OR ANY ONE BYTE INSTRUCTION) A SIGNAL NAMEDI "ROM 0S INHIERIT®
IS OQUTPUTED FROM THE ROM ITSELF AND SENT TO THE MSQ AND SAC CHIFS WHERE
IT DISABLES ANOTHER SIGNAL CALLED °*LOD OSR A" WHICH WILL PREVENT THE
UPDATING OF THE OSR COUNTER. THE SAME SIGNAL TELLS THE SAC CHIF TO
TELL THE PHB CHIP NOT TO GENERATE THE SIGNAL °*IRD LOD RNUM® WHICH WILL
PREVENT THE SPA CHIP FROM LOOKING AT RNUMs AND FINNALY THE *LODl OSR A°®
SIGNAL TELLS THE IRD CHIF NOT TO DECODE THE DATA ON THE OSR SECTION

OF XB DECODE AS IT IS NOT REALLY AN OFERAND.

THE HALT MICROCODE FLOW WILL NOW TEST THE CURRENT MODE TO SEE IF WE
ARE IN KERNAL MODE AS YOU MUST BE TO HALT THE CPU.

ASSUMING THAT WE ARE IN KERNAL MODE, THE MICROCOLDE ROUTINE WILL ...

1). SET UP A HALT CODE OF 06 IN A TEMFORARY REGISTER

2). ADD 1 TO THE CURRENT PC GIVING US PC=106 AND FC+4=10A
3). VARIOUS OTHER TASKS RERGUIRED TO SHUTLOWN THE CFPU

4). AND FINALLY SEND' THE FC TO THE FRINT ROUTINE
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THE MICROCODE PRINT ROUTINE WILL ALWAYS SUBTRACT 2 FROM ANY GIVEN
PC BEFORE ACTUALLY SENDING IT TO THE CONSOLE.

PC= 106

- 2

104

00000104 06
22>

THIS LEAVES US AT A PC OF 104 WHICH IS ONE BYTE AHEAD OF THE ACTUAL
OPCODE OF THE HALT INSTRUCTION.

- THE REASON FOR THIS IS BECAUSE NOW WE CAN SIMPLY TYPE...

>>> C

AND CONTINUE ON WITH THE NEXT OPCODE FOLLOWING THE HALT INSTRUCTION.

ONE FINAL NOTE:

DURING EXECUTION OF MACRO INSTRUCTIONSs IF ANY GIVEN
INSTRUCTION BLOWS UP AFTER BEING DECODED ON AN IRD1»
THE PC WOULD HAVE ALREADY BEEN UPDATED BY 2...

SO0 THE PRINT ROUTINE CALLED IF WE WERE TO HALT THE
CPU» WOULD SUBTRACT 2 FROM THE FC GIVING US THE
CORRECT OPCODE ADDRESS OF THE FAILING INSTRUCTION.

THIS ALSO CLARIFIES WHY WE HAVE TO AID 2 TO A
MICRO-VERIFY ERROR HALT TO GET THE CORRECT FAILURE
CODE. THE MICRO-VERIFY ROUTINE IS RESIDENT IN ZCS
ROM AND IS NOT A MACFO PROGRAM AT ALL! THUS IT DOES
NOT UPDATE THE PC IN ANY WAY» BUT IT STILL USES THE
SAME PRINT ROUTINE FOR THE ERROR DISFLAY.

THINK YOU’VE GOT THAT DOWN??? NOW TRY TO EXPLAIN IT TO A CLASS FULL
OF BEWILDERED ENGINEERS!!!

GOOD LUCK.
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Machine and Bugchecks
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11/750 MACHINE CHECK INTERFRETATION

TO HELP ALIVIATE ANY PROELEMS HAVING TO DO WITH MACHINE CHECKS
IN THE 11/750 BELOW IS AN EXPLANATION OF WHY AND HOW THEY OCCUR
ALONG WITH AN EXPLANATION OF HOW TO READ THE MACHINE CHECK LOGOUT.

A MACHINE CHECK IS A UTRAF TO LOCATION 28 IN THE MICROCODE. THIS
IS CAUSED ONLY BY TWO CONDITIONS WITHIN THE LOGIC OF THE UTR CHIF.
THESE CONDITIONS ARE AS FOLLOWSS -

1. TRANSLATION BUFFER PARITIY ERRORS IN DATA OR TAG
2. BUS ERROR

THIS SOUNDS EASY BUT WHAT CAN CAUSE A BUS ERROR IS THE PROBLEM.

PLEASE LDOOK AT THE FOLLOWING CHART AND READ THE EXFLANATION EBELOW
IT.

8 (MACHINE CHECK UCODE ADDRESS)

. -y
&
*
[ ]
*
.
*
*

0605000
P00 o000

*® oo

TB PARITY ERRORS BUS ERRORS

*® oo o0

.o
(T )
L2 J
L L]
0
.0
o0
L2
e
o0
.
L L]
.0
e
*®
.o
.o
.
ee
.o

oo D ve 0o o
oo D¢ vo oo oo

UNCORECTABLE DATA NON EXISTANT MEMORY
; ; : :
CACHE PARITY UNCORECTABLE _RLTO NXM
ERROR DATA ON
ON CM1I CMI

WE WILL USE THE ABOVE CHART TO INTERPERT THE MACHINE CHECK LOGOUT
THAT IS OMN FAGE 25 IN THE VAX 11/750 IIIAGNOSTIC MINI REFEREMCE GUIDE.
ATTACHED TO THIS SHEET IS A COPY OF THE LOGOUT AND A BREAKQUT OF

THE NEEDED REGISTERS IF YOU HAVE NGO MINI REFERENCE GUIDE.

WE NEEL' TO CORRECT ONE AREA OF THE LOGOUT IN THE MINI REF. GUIDE
REFORE WE GO ON. AT LOCATION (SF)+28 IT SHOULI READ MACHINE CHECK
_ERROR SUMMARY REGISTER AND NOT MEMORY CONTROL REGISTER.

—
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ALL RIGHT WE ARE OFF!!!! WHAT YOU SEE IN THE LOGOUT IS WHAT IS FUSHED
ONTO THE STACK WHEN A MACHINE CHECK OCCURS WHILE NORMAL RUNNING OF
UMS "AFTER® THE VECTOR ADLDRESS IS BROUGHT IN IN FROM SCEBE+4 AND THE
VECTOR BITS O AND 1 ARE CHECKED. WE WILL ATTACK THE STACK DUMF FROM
TWO AREAS/H

1. INFORMATION RELATING TO LOCATION OF FAULT (PC ETC)
2. CAUSE OF THE FAULT. -

LOCATION : AT (SP)+8 IS THE VIRTUAL ADDRESS REGISTER. THIS
REGISTER IS USED TO FETCH THE OPERAND DATA NEEDED
BY THE INSTRUCTION. SO IT CONTAINS THE OPERAND
ADDRESS IF THE MACHINE CHECK OCCURRED WHILE FETCHING
OPERAND DATA.

AT (SP)+C IS THE PC AT THE TIME OF THE EXCEFTION.

THIS MAY BE USED WITH (SP)+2C WHICH IS THE AIDRESS OF
THE OPCODE OF THE FAILING INSTRUCTION. EX: IF YOU

ARE PREFETCHING AND USE AN INSTRUCTION AT ADDRESS 1000
AND THAT INSTRUCTION HAS S5 OPERAND SPECIFIERS THE ADDRESS OF
THE OFCODE +2 IS STORED IN THE PC BACKUP REGISTER UNTIL
THE NEXT OPCODE IS USED.(IRD1 TIME) AS YOU USE THE S
OPERANDS IN THE INSTRUCTION THE PC (NOT PC BACKUP) IS
INCREMENTED TO KEEP TRACK OF EXECUTION BUFFER USAGE.

S0 IF WE HAVE A MACHINE CHECK INVOLVED WITH EXECUTION
BUFFER DATA» WE HAVE PUSHED ONTO THE STACK THE ACTUAL
PC (SP+C) AND THE OPCODE OF THE INSTRUCTION (SF+2C).

AT (SP)+30 WE HAVE THE STANDARD PSL.

CAUSE: WE SHOULD FIRST LOOK AT THE SUMMARY FPARAMETER COLDE
AT (SP)Y+4. GENERALLY SFEAKING YOU WILL ONLY HAVE
NUMBERS 1,256 OR 7. 196 AND 7 ARE BASICALLY THE SAME THING.
THESE MEAN A CONTROL STORE PARITY ERROR OCCURREDN OR SOMEHOW
THE MACHINE WAS SENT TO AN UNUSED IRD OR UNKNOWN ROM
LOCATION. THIS COULD HAPPEN FOR A FEW REASONS, OF WHICH
THE MOST LOGICAL IS THAT YOU HAVE A RADIl CONTROL STORE.,
BAD MICROSEQUENCER ON THE DPM OR A BAD IRD DECODNE ON
THE DFM.
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THE MOST COMMON AND HARDEST TO FIGURE OQUT IS THE COLE

OF 2. THIS RELATES TO MEMORY ERROR,TR PARITY TIMEOUT ETC.
YOU LIKE THAT ETC. DO YOU. WELL LETS TAKE THE CONFUSION
OUT OF THE STATEMENT. IF YOU EVER SEE A 2 FOR A SUMMARY
PARAMETER CODE THE FIRST THING YOU SHOULD LOOK AT IS THE
MACHINE CHECK ERROR SUMMARY REGISTERj (SF)>+28. YOU CAN
RELATE THIS REGISTER(MCESR) TO THE ABOVE CHART BECAUSE IT
WILL TELL YOU WHAT CAUSED YOU TO GET TO UCODE ADDRESS 28.
FIND THE BREAKOUT OF THE MCESR (FAGE 28 IN MINI REF.GUILE)
AND YOU WILL SEE A FOUR BIT REGISTER. LET US MAKE THE
NEEDED CHANGE. THERE IS NO LONGER AN UNALIGNED UNIERUS
REFERENCE THAT CAUSES A MACHINE CHECK, SO CROSS IT OFF.
BIT O WILL TELL YOU IF THE MACHINE CHECK OCCURED WHILE
DOING A PREFETCH OR OPERAND FETCH.(THIS MAY HELF YOU TO
FIGURE ON USING THE VA OR PC FOR LOCATION)

IF BIT 0=0 THEN AN OPERAND FETCH WAS HAPPENING
IF BIT 0=1i THEN A PREFETCH OF AN INSTRUCTION CAUSED IT.

BITS 2 AND 3 WILL TELL YOU IF IT WAS A TR ERROR OR BUS ERROR
AS AN EXAMPLE WE WILL USE THE TB ERROR FIRST.

TB PARITY ERROR WHILE FETCHING AN OPERAND WOULD CAUSE
THE REGISTER TO LOOK LIKE THIS WHEN PUSHED ON THE STACK

00000004 BIT 2 SET AND O CLEAR.

IF A TR ERROR OCURRED WHILE PREFETCHING IT WOULD RE
AS FOLLOWS?

00000005 ERIT 2 SET AND O SET.

EITHER WAY IF IT IS A TB ERROR YOU SHOULI' THEN LOOK
AT(SF)+1C OR THE TRANSLATION GROUF REGISTER. THIS WILL
TELL YOU WHICH GROUP (0 OR 1) AND IF IT WAS A TAG OR
DATA ERROR.

YOU MAY ALSO LOOK AT (SF)>+14 WHICH IS THE SAVED MODE
REGISTER. THIS WILL TELL YOU THE PROCESSOR ACCESS MODE
ANDI MEMORY MANAGEMENT STATES DURING THE LAST MICROCOLDE
REFERENCE TO MEMORY,
FROM THIS YQOU SHOULD KNOW WHAT CAUSED THE MACHIMNE CHECK AND
THE LOCATION.



LET US RETURN TO THE MCESR AND ASSUME IT LOOKED LIKE THIS?

00000008 EBIT 3 SET 0 CLEAR
THIS WOULD MEAN A BUS ERROR HAFFENED DURING AN OFERANLD
FETCH.

IF YOU LOOK AT THE CHART YOU WILL FIND THERE ARE TWO THINGS
THAT CAN CAUSE A BUS ERROR. TO FIND OUT WHICH ONE IT WAS
LOOK AT (SP)+24 THE BUS ERROR REGISTER. THE BUS ERROR
REGISTER IS A FOUR BIT REGISTER IN THE MEMORY INTERCONNECT
MODULE SLOT THREE.(NOT THE MEMORY CONTROLLER) THE EXAMFLE
WE WILL USE FIRST IS UNCORECTABLE DATA CAUSED THE BUS ERROR.

THE BUS ERROR REG. WOULD LOOK LIKE THIS#
00000004

THIS SAYS UNCORECTABLE DATA CAUSED THE ERROR>»
THERE WERE NO LOST ERRORS(RECEIVED AN OTHER ERROR
BEFORE THE LAST ONE WAS CLEARED)

! 11 ICORRECTED READ DATA DID NOT OCCUR. CORRECTED
READ DATA CAUSES AN INTERRUPT NOT A MACHINE CHECK!!!

IF YOU LOOK AT THE CHART YOU WILL FIND THAT UNCORRECTABLE
DATA CAN BE CAUSED BY TWO THINGS3:

1. CACHE PARITY ERROR
2. UNCORECTAELE DATA FROM THE CMI

TO DETERMINE WHICH OF THESE CAUSED THE BUS ERROR LOOK

AT (SP)+20 WHICH IS THE CACHE ERROR REGISTER. THIS

REGISTER CONTAINS INFORMATION ON THE DATA CACHE. IT 1S

A FOUR BIT REGISTER ON THE MIC MODULE THAT WILL TELL YOU

IF THE LAST REFERENCE WAS A HIT#7 LOST ERROR AGAIN AS BEFORE
AND IF YOU HADIY A CACHE FARITY ERROR. IF THERE WAS NO CACHE
PARITY ERROR SET IN THE REGISTER THEN THE EUS ERROR WAS
CAUSED BRY THE UNCORRECTABLE DATA FROM THE CMI.
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S07 CONTINUING RIGHT ON LET US ASSUME THAT THE BUS ERROR
WAS CAUSED  BY A NON EXISTANT MEMORY. AS YOU CAN SEE RY THE
CHART THAT TWO THINGS CAN CAUSE NXM. FIRST LETS LOOK AT THE
BUS ERROR REGISTER. IT EQUALS?

00000008 BIT 3 SET = NXM

THEN WE WOULD LOOK AT THE READ LOCK TIME OUT REGISTER (RLTO)
THIS IS A ONE BIT REGISTER THAT IF BIT 0 IS SET A READ' LOCK
TIME OUT CAUSED THE NXM. WHAT IS A READ LOCK TIME OUT? GOOD
QUESTION. IF THE CPU ATTEMPTS TO ACCESS THE CMI DURING A READ
LOCK CONDITION A TIMER IS STARTED IN THE CMK GATE ARRAY ON

THE MIC MODULE. IF THE TIMER RUNS FOR 64 USEC (USEC IS CORRECT)
THEN THE CMK CHIF GENERATES NXM TO THE UTRAP CHIP THAT WILL
CAUSE A MACHINE CHECK. IF BIT 0 IS CLEAR IN THIS REGISTER ANID
THE BUS ERROR REGISTER SAYS A NXM CAUSED THE MACHINE CHECK

THEN IT WAS CAUSED RY NXM ON THE CMI.

THE ONLY THING THAT WAS PUSHED ONTO THE STACK THAT UWE

HAVE NOT TALKED ABOUT IS (SP)+10s THE MEMORY DATA REGISTER
(MDR). THIS WILL CONTAIN THE LAST DATA FETCHED FROM CACHE
OR MAIN MEMORY. ’

HOPEFULLY THIS EXPANATIONs CHART AND HANDOUT WILL

CLEAR UP SOME MISCONCEFTIONS CONCERNING THE 11/7350
MACHINE CHECK.



158

GENEKRAL 117750 MICROCODE FLOw FOR A MACHINE CHECK

1., MACHINE CHECK EXCEPTION CONDITION OCCURS

'~ THE VARIOUS TYPES ARE AS FOLLUwS:

NOTE"

A. BUS ERROR:===«> NXM OFF CHKI FROM: ====> CMC HMODULE
I (NON EXISTANT MEMORY) | (MEMORY COETROLLER)

|
===> {UBI MODULE
| (UNIBUS INTERFACE)
] -
e=e> MBA MOGDULE

(MASBUSS ADAPTER)

[
|
-1
{
|
{
I
oee) UCE owoccocscacecsnceccaa) UCE FROM CHC

I (UNCORRECTABLE ERROK) | (OR OTHER DEVICE)

| | )

| eaeed> CACHE PARITIY ERRQR
}

e==> RLTO

(READ LOCK TIME OUT)

B, TR ERRUR:=====> TRANSLATION BUFFER TAG PARITY ERRGR
|
I
===> TRANSLATION BUFFER DATA PARITY ERROK

THE TWC CATEGORIES OF MACHIME CHECK CUNDITIONS CAMN
BE BROKEN LOWN INTO TwO “OKE GKOUPSS

>

A. SOURCING DATA FROM I=STREAM:==> MSRC X3 TB ERROR
[} XXX XEEXXFIEXXLEXEXEXELXRXXIXTXEEEES

SEE NOTE | * TRAMSLATINON BUFFER ERROR ¥
| * ENCOUNTERED wHEN SGURCING *
| % THE BAD DATA FROM ThE ¥
| * LXECUTION BUFFER ¥
| ZXXFXEEXXXXXXXFXREEIEXTXXNEINEX
|
e==> MSRC X8 BUS ERROK

SEFRIEFAEXXXETSEEREERRSAENRRE
* BUS ERROR ENCUUNTEKED x
% WHEN SJURCING THE EAD DATA=*
* FRUM [THE EXECUTIOUN BUFFER =
BEXXFXXXXXXEREEIERXBERRIRXERE

wHEN A TB OR BUS ERROR OCCURS DURING A PREFETCH, THE EkkOR 1S
IGNORED UNTIL »E ATTEMPT TO SOURCE THE BAD DATA FRO¥ InE
EXECUTION BUFFER., THIS IS 70 PREVENT UNNECCESSARY ERKCOK
HANDLING COF ODATA THAT MIGHT ~OYT GET USED ANYWAY,

THE DATA IN THE XB 1S NOT ALwAYS THE R1sHT DATA TO B8E EXECUTED,
FOR EXAMPLE: 1F THE CURRENTLY EXECUTING INSTRUCTICM IS A
BRANCHING INSTRUCTION IT wlLL MUDIFY THE PC THUS CAUSING AN
EXECUTION BUFFER FLUSH w»HICH CLEARS OUT THAE XB AND FILLS 1T
wITH THE DATA FROM THE NEWw PC AND PC+4.
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8., ERROR DURING INSTRUCTION DECUDE:====>BUT X3 TB ERROR

(IRD1/1IRDX) . | EXXTXXLXXEREEXREXEXZXEEEXRER

# TB ERROR ENCOUNTERED
* DURING AN IKD1 OR IKDX

l
|
i SEXXXXXXEEEXIXIFERITIRXRRSESS
|
-

==>BUT XB BUS ERROR

x
x

EEFXXXXXRXEXXEXEXXESELXEXTXTREEXRX

¥ BUS ERROR ENCOUNTERED
# DURING AN IRD1 OR IRDX

x
x

EXXXXXLXXXEREXXXFXXEXIXRRIEIEEX

MSQ@, UTIR AMND SAC CHIPS SET UP A MICRO VECTOR OF 0028 AT THE QUTPUT
OF THE MICROSEQUENCER, SENDING US TO THE PROPER MICRO ADDRESS

AND THE MACHINE CHECK MICRO RCUTINE S&TIS UP QUR SCbB+4 AND

BUILDS ThE STACK,

SChu+4 COMTAINS OUR MACRO VECTOR ADULRESS
USE THE LOWER TwO BITS TO SELECT A STACK:
VECTOR BITS <1> | <0>

o 1 0 > USE KERNAL STACK UNLESS <1S> Bl1T
IS SET IN PSL

I
o I 1 > USE INTERUPT STACK

|
11 0 > TRAP TO wCS ADDRESS 2001 IF wCS

i IS NCOT PRESENT, TRAP TO 0001 IN CCS
1 1

1 > HALT AT VECTOR PC POINTS TO
- INTERUPTED OR FAULTED INSTRUCTION,

00G00000 07
>>>

PUSH PSL, PC AND 11 OTHER LONGWORDS OF INFORMATIOK Ow STACK.
LOWER T»0 BITS OF VECTOR GET ZEROS wHEN CROSSING C4I1 On ADDKESS
CYCLE. THE AUDRESS POINTED TO bY ThE VECTOR WILL BE THE STAhY
OF THE MACRO MACHINE ChRECK HANDLER ROUTINE,

LRD1 OF MACRO ROUTINE TAKES PLACE.
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GENERAL MACHIME CHECK MACRO FLOW

A MACHINE CHECK CAN BE HANDLED MANY DIFFERENT wAYS DEPEMDING
ON CERTAIN SYSGEN PARAMETERS AND THE CURRENT MODE OF OPERATIUN wHEN
THE EXCELPTION OCCURRED. THE FOLLOWING CHART 1S DESIGNED TO ShCw ONLY

THE OQVERALL SYSTEM RESPONSE TO A MACHIME CHECK.

| LJG THE ERROR |

|
| CHECK THE MODE 1|

! | |
USER OR SUPERV1ISOR KERNAL

i
|
S EXIT.S UNLESS THE | BUGCHECK THE CPU DOwN
VMS MACRD HANDLER | (FATAL)
DETERMINES THAT IT I
CAN RECOVER FROM THE |
EXCEPT1ON., (NON=FATAL) i

{

EXECUTIVE

1S THE SYSGEN "BUGCHKFATAL"®™ BIT SET?
YES: TREAT LT LIKE KERNAL MODE

NQO: LOG THE USER OFF UNLESS
THE VMS MACRO HANDLER
DETERMINES THAT IT CAN :
RECOVER FROM THE EXCEPTIOA.
(NON=FATAL)



IF THE MACHINE CHECKX TURNS INTO A BUGCHECK, IT WILL HAVE
THE FOLLOWING RESULTS:

| FATAL | NON=FATAL BUGCHECK CODE |

} BUGCHECKX } ---------------'--------d---.--'

| CODE | BUGCHKFATAL { BUGCHKFATAL |

| | BIT SET I BIT CLEAR |

{ KERNAL | | 1 |

{ MODE | SHUTDQWN | LOG THE ERROR | LOG THE ERROR |

| scomcccnas| THE CPU ) SHUTDUWN | THEN |

| EXECUTIVEI| | THE CPU | REI A
1 MODE | | | )

IPROCESS |PROCESS |
| HAS iDOES |
IBUGCHECKINOT HAVE]
| PRIV, | BUGCHECKI

| . |PRIY., |
ISUPERVISORILOG THE | DO NOT | |
l MODE | ERROR ILOG THE | D1SmMISS THE |
| se=wcccaa= THEN | ERROR | ERROR THEN |
| USER ISEXIT-S | BUT ) REL {
|

| MODE | ISEXIT.S |
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BUGCHECKS

A BUGCHECX is an internal inconsistency within a process or VMsS,

n as a corrupted data structure or unexpected exception, detected oy

.S, Bugchecks can be the result of programming errors or hardware
failures, Software related Bugcnecks can be guickly isolated from the
information saved in the system dump f£ile on a system crash and from source
listings., Hardware related Bdugchecks are not so easy to isolate because
the hardware failure can occur long before VMS detects it. Later on we
#1ll looK at how to troubleshoot some of the common Bugcheck failures.

Bugchecks are not always fatal to the system. A BujcheckX that
occurs wnile the CPU is in either User or Supervisor mode will resylt in
teraination of the process that incurred the Bugcheck, providing the
process does not have privilege to cause a Eugcheck. If the Bugchecx {s
not fatal, VMS will dismiss it and allow the process to continue, Otnerwise
tatal Bugcnecks will not crash the system from User or Supervisor moae,

VMS protects itself and its data structures by using tnhe Bugcheck
mechanism while in Executive or Kernel mode, Non=fatal Bugchecks whicn
oceur in Execuytive or Kernel mode are dismissegd the same as those in
Supervisor or User mode, unless the SYSBOOT parameter BUGCHECKFATAL is
turned on, Nonefatal Bugchecks will be logged to the Error Log., Fatal
Bugchecks will result in the orderly shutdown of the system. A small
anount of fnformation describing the Bugcheck is sent to the console
terainal, 4 dumpg £ile is written to the disk and then a special coaqe
is sent to tne CON cnip’s console transmit data buffer and a HALT
instruction is executed, 7The systea will then be rebooted unless
the SYSBOUT parameter flag BUGREBOQT is cleared,

Thne crash dump £ile can be analyzed using the System Dump Analyzer
(SDA). Tne size of the dump file must be four blocks larger than the
aumber of pnysical pages in-tne system., If the space reser.ed on tne aisk
tor the dump £ile s too small, only the pnhysical pages tnat can £it in the
£ile will be written., A small dunmp file will not contain some of the most

crucial contents of physical memory (the system page tables) which may make
analysis with SDA impossiple.
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BUGCHECK TROUBLESHCOTING

The tools you must Know how to use to analyze a crash dump include
-0@ VMS microfiche listings and the System Dump Analyzer. This discussion
assumes you also know the VAX instruction set and understand how to reag a
MACKO=32 listing. It is not necessary to understand the internals of VkS
to troubleshoot some of the most common Bugchecks that are caused by
hardware failures. Bugcnecks caused by program errors are beyond the scope
of this discussion. ,

ahen a Bugcneck occurs, information is lett on the stack which {s
useful for isolating the area of code whicn caused the Bugcheck. This
information {s usually easy to identify. Note that tnhnis information is not
always avallable on the stack, Sometimes a Signal Array can be found on
the stacx witnout a Vector Address array. The first {tem to locate {s the
vector Address Array, though it is not always avallable. Tne AP will be
pointing to tne Vector Address Array if {t is on the stack. Tnis array
will give you the address on the stack of the signal and mechanism arrays.
The mechanism array contains the contents of RO and Rl at the time of the
Bugcheck. This information will be necessary tor analyzing the code that
Bugchecked. .

*.------------------------.-----,

I STACK FRAME ADDRESS |

X I L L L LD DL L ALl DA LA LA LDl DO X2

] DEPTH COUNT |

l RO |
XL LY EL LY Ll Ll bt bl DL L L L L )]

| R1 !

joccoenvcoescoessescscsstcecoanaeamnd

VECTOR
AP seweswee) jecacvemoencesececcaneETdtanawaned ADDRESS

| 00000002 | ARRAY

Pooncvocsecowrsecasronecccencenaasd
tecmcecan| SIGNAL VECTOR |
. *-.-.'.----------------.--------.+
| 4=cees MECHANISM VECTGR I
. ' LA AL L L A A A AL AL L DL DL ALl DL A d AL L2 2.2
I
o The values contained in the VECTOR ADDRESS ARRAY are:
[ |
o o 00000002 == the number of longwords that follow in
[ tne VECTOR ADDRESS ARRAY,
(S|
(| 0 SIGNAL VECTOR == a pointer to the first longword
) | of the SIGNAL ARRAY,
i
P o MECHANISM VECTOR == a pointer to the first longword
(| of the MECHANISM ARRAY,
:
b
-4 | MECHANISM
l ‘ PR P PRI LA DL LD L L Yt 2 AREAX
| teee=>| 00000004 |
I
|
|
1
!
|
|
|
|
|
v
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The values contained in the MECHANISM ARRAY are:

o 00000004 == the number of longwords in the MECHANISM
ARRAY, 1In a MECHANISM ARRAY, this value is always four.

0 FRAME =« the addrgss of the stack frame,

o DEPTH == the stack depth. (FFFFFFFD to FFFFFFFF) Look
for this when tne Vector Array 1is not on the stack.

0 RO == tne contents of RO at the time of the exception.

O Rl == tne contents of R1 at the tine of the exception.

SIGNAL

-----.-)' NUHBER OF LONGWORDS '

*-----.-----.----.-----‘--------’

[ EXCEPTION CODE i
i UPTIUNAL ARGUMENTS | 0 to 254 optional arguments
code and the FC,

*------.---------.--.-----------*

! | 4 )
| - PSL, : |

’----do-------.-d---------------’

AsS an Exanmple: ’
The values contained in tnhe SIGNAL ARRAY for an Access
Viclation Exception which caused a Bugcheck are: ’

o 0000000S == the number of longwords contained in the
SIGNAL ARRAY., For access violations tnis numoer {s
always five, ‘

o EXCEPTION CODE == a code wnich icdentifies the type of
exception,

© REASON MASK == tne longword wnose lowest three pits,
1£ set, indicate that the instruction caused a
Length Violation (oit 0), referenced the process page
table (pit 1), and/or read/modify operation (bit 2),

0 VIRTUAL ADDRESS == the virtual address tnat the systenm
tried to reference at the tire of the exception.

o PC == the Program Counter. 7The PC contains the address
of the instruction that signaled the exception.

© PSL == the processor status longword at the time of
the exception,

Signal arrays cdiffer {in length, from 4 to 258 longwords,
depending on the Kind of exception the system detects.,
See the VAX=11i Run Time Library Reterence Manual for
details.,
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The Signal Array contains more interesting information abcut the
1gcheck, The format of tnhe Signal Array varies for different Bugchecks.
1e Exception Code identifies wnat Xind of error led to the Bugchecx. 1he
rception Code indicates such errors as Access Viclation, Opcode Reserved

DEC, etc., Following the Exceotion Code are optional arguments. These
.guments will vary {n numoer and meaning for different Bugchecks, Next on
the stack {s the PC of tne instruction that would nave been executed next,

i1f an kxception had not occurred.

Once you have located the Exception Code within the Signal Array,

enter the following on a running VAX/VMS system:

$ 8TTI<er>
S EXIT %X<exception code><cr>

ror access violations the EXCEPTION CODE is 0000000C,

EXAMPLE:
§ 8TT<cT>
S LEXIT $X0C<ecr>

iS!StEH-F-ACCV&O,.access violation, reason mask=00,
virtual address=0000000C, PC=7FFD3A58, PSL=0004034

Now that yod know wnat the Exception Coce means, Yyou can look up
a short explanation in the VAX/VMS System Messages and Recovery Procedures
Manual. For instance, continuing with the Access VYiolation example, you

would looxup ACCVIO on page 2=3 and find the following:

" ACCVIQ, access violation, reason mask=xx, virtual address=location,

PC=location, PSL=XXXXXXXX
Facility: VAX/VMS System Services

Explanation: An imnage attempted to read from
memory location that is protected against tne
This message indicates an exception condition
followed by a register and stack aump to help
errTor.

or write to a
current mode,
and is :
locate the

User Action: Examine the PC and virtual address displayed
in the message and checx the program listing to verify
that instruction ooerands or procedyre call arguments are

correct, "

- Tne explanation given {n tne VAX/VMS System messages and Kecovery
kanual will give you an idea of what the software was attempting to do or a
description of the Exception conditioen wnich led to the Bugcheck. The User
Action may give you some i3ea of how to proceed in examining the crash

dump. Rememper that this manual was intended for programmers

creating

program errors and not for analyzing hardware failures, so some of the
Explanations and User Actions will not be approrriate to a hardware

tailure,
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Now tnat you have some idea where the Bugcheck error was detected
and what type of an error caused tne Bugcheck, yYou can attempt a bit of
=nalysis using SDA. The above stack information may be avallaple at the

nsole or by using SDA and examining the stack.  Exactly how you proceed

«1th SDA will depend on your experience and tne type of problem you are
troublesncoting.

For instance, suppose you had an access violation caused by a
length violation which led to a Bugcheck. The VA that failed can be found
in the Signal Array. Try to examine this address using SDA., It will
probably not be possible because the page may not have been mapped, 7Then
check the process page table or system page table to £ind out if the
address i{s mapped and what protection exists. If the VA is an 800xxxxx
value, then you can use the system map (SYS.MAP) and locate the VMS mocule
which contains the address, If the address is not mapped, it may indicate
tnhat tne program calculated the address incorrectly or dropped/picked a bit
in the data patns because of a hardware error. 7Iry to figure out what tne
address snould have been and if the VA that was generated s off by a
single nit. Maybe one particular register dropped a bit. From a single
failure you may not nave enough information to isolate tne problem to a
small enough area of the system to warrant swapping a module, In these

cases it is petter to wait for additional crasnes and collect more
intormation,

Another possibility is that a device could cause an error, such as
constant interrupts, whicen could cause a system crash or hang, Be
especially suspicious of the system d4isk, MBA or Massbus {f all of the
tallures nappen while page faulting a page or swapping a process.

A customer written device driver, or for that matter a DEC device
ariver, could cause a Bugcneck. If the VA or PC which causes the fajilure
is 800xxxxx and you cannot f£ind the module which contains this address in
the SYS.mAP, tnen the address may be within a device driver or other VM$
coaponent such as RMS, To £ind out if it is witnin & device driver, run
SYSGEN and SHOw /DEVICES. The SHOW/DEVICES command will print out a list
0f address indicating where each device driver is loaded, and addresses
where kKey structures within the 1/0 data base can be ftound, The SHQOw
DEVICE command under SDA could also be used, Just Knowing that the aadress
which caused the Bugcheck is associated with a particular device driver
will give you some i{idea of where to start. 1In the case of a suspected
customer written device driver, it would be wise to involve Software
Support to nelp analyze the crash and look at the code 0f the device
ariver,
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BUGCHECK ANALYSIS NUMBER ONE

Let’s try looking at an example of one Bugcheck which was torcead by
nardware error and see i1f we can determine where the problem lies,

s¥3% COMMENTS and SDA COMMANDS are indicated py "*" %x3x

SDA> SHOW CRASH
EXXFXFEXXBXEXES

VAX/VMS System dump analyzer S

Dump taken on 13=JUL=1981 16:19:26.67
SSRVEXCEPT, Unexpected system service exception

Time of system crash: 13=JUL~=1981 16:19:26.67
version of system: VAX/VMS VERSION V2,3
Reason for BUGCHECK exception: SSRVEXCEPT, Unexpected systenm service exception
Process currently executing: SYSTEM
Current image file name: LDRAO:[SYSEXEJDIRECTORY.EXE;3 ¥%* GETTING A DiRECIOR!
Current IPL: 0 (decimal)
mneral registers:
*%*3 THE CONTENTS OF REG1STERS RO,R1,S5P,PC,& PSL HAVE BEEN xs%%2»
332% MODIFIED BY THE BUGCHECK HAwWDLER., THE PC IS POINTING =%3%3
$33% T0 TAE BUGCHECK HANDLER FOR SYSTEM SERVICE EXCEPTION., #»*¥x

IFFEFE3S  R1

RO = = 8000A122 R2 = 7FFEC200 R3 = T7FFEALVO
R4 = 80070EAOQ RS = 7FFEAB838 R6 = 7FFEABEC R7T = 00000000
R8 = 7FFEF878 R9 = 7FFEF988 K10 = 7FFEA790 R1il = 7FFEAL10D
AP = 7FFECDS84 FP = T7FFECDS6C SP = 7FFECD&C PC = 8000CA128
PSL = 00000000
Processor registers:

POBR = 80097000 PCBB = Q001A674 ACCS s 00008001
POLR = 00000000 SCB8 = Q007DA0O SBIFS = 0004000¢

. P1BR = 7F86BQO0OC ASTLVL = 00000004 SBISC = 00000000
PlLK = Q001FFES? -SISR = 00180000 SBIMT = 00200200
SBR = 0007E400 ICCS = 800000C1 SBIER = 00008002
SLR = 00000700 ICR = FFFFEE6B S8lTA = 200000601

TODR = 73BEO1CO SBIS s 00000000

IspP = 8007FQ00 #x ON THIS SYSTEM, THIS 1S AN EMPTY STACK *=
KSP = 7FFECD6C 2x THIS IS THE CURRENT STACK *=%
ES? = JFFEDDBO
339 = TFFEF818
uUsP = 7FFCC9CS8
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SDA> SHOW PROCESS
. EEXEREEEFBEXEEXEX

Jcess status: 00040001 RES,PHDRES

PCB address - BOO70EA0 JIB aadress 8007A980

Master PI1D 00020016 Creator PID 0000000¢
PID 00020016 Subprocess count 0
PHD address 80096600 Swapfile disk address 00000000
State CUR Termination mailbox 0000
Current priority 4 AST’s enabled - 7 KESU
Base priority 4 AST’s active - NONE
uilc ' f001,004]) AST’s remaining 19
Mutex count . 0 Buftered 1/0 count/liait 12712
walting EF cluster 0 Direct 1/0 count/linmit 12742
Starting wait time 1A1B80000 BUFIO byte count/limit 204807204380
Event flag wait mask FIFFFFFF 8 open files allowed left 290
Local EF cluster ¢ C8000001 Timer entries allowed left 20
Local EF cluster 1 00000000 Active page table count 0
Global cluster 2 pointer 00000060 Process wS page count 40

Global cluster 3 pointer 00000000 Global WS page count 55



169

A> SHOW STACK
presxssxsrssx

rrent operating stack (KERNEL):

TFFECD4C 7FFEFS988
7FFECDOS0 7FFEA790 CTLSAGLCLIDATA+580
JFFECDS4 7FFEA210 CTLSAG&CLIDATA
J7FFECDS8 7FFECDS84 CTLSGL.KSTXBAS+584¢
7FFECDSC 7FFECD6C CTLSGL.KSTKBAS+56C .
TFFECD60 T7TFFECD64 CTLSGLLKSTKBAS+564
7FFECD64 8000A128 EXESEXCPTIN+006
TFFECD68 00000000
~SP => T7FFECD6C 00000000
TFFECD70 00000000
TFFECD74 7FFEA956 MMGSIMGACTBUF+156
7FFECD78 7FFECDCO CTLSGL.KSTKBAS+5CO
T7FFECD7C 80000014 SYSSCALL.HANDL+004
TFFECD80O 80011265 EXESREFLECT+14k
TFFECD84 00000002 <=======s3===s==3=s===3z=33= $%% THE VECTOR ARR.
TFFECDS8 T7FFECDA4 CILSGL.KSTXBAS+5A4
7FFECDSC T7FFECD90 CTLSGL.KSTKBAS+590 . .
TFFECD90 00000004 <===ssz==z===s=s=ssss=s==3=== *%%x THE MECHAN1SM
JFFECD94 7FFECDCO CTLSGL.KSTKBAS+5C0
7FFECD98 FFFFFFFE
7FFECD9C 00400005
TFFECDAO 7FFEC000 CTLSALDISPVEC :
T7FFECDA4 00000005 <====z====s====s=======sz== ¥*%* THE S1GNAL ARR
TFFECDA8 00000444 <====s===z3=z============== $2¥ NOW FIND THE E
7FFECDAC 00000000
TFFECDBO 80011A00 EXESIMGSTA+5C2
7FFECDB4 B800L119FD EXESIMGSTA+58F
TFFECDBS 00400000
7FFECDBC 80UVOE39F EXESIMGACT+CAC
7FFECDCO 00000000
7FFECDC4 00CC0000
TFFECDC8 7FFEDDCS CTLSGL.KSPINI+FCS
TFFECDCC 7FFECDE4 CTLSGL.KSTKBAS+5E4
7FFECLDG 80007658 EXESCMKKIiL+018
7FFECDD4 00000000
7FFECDDS8 7TFFEAEOQO MMGSIMGACTBUF+600
7FFECDDC  TFFEABEC MMGSIMGACTBUF+VEC
7FFECDEO 00000000
7FFECDE4 00000000
7FFECDE8 00000000
JFFYECDEC 7FFEDDCS CTLSGLAASPINI+FCS
7FFECDFO0 TFFEDDBO CTLSGL.ASPIN1+FB0
TFFECDF4 8000A130 EXESEXCPTN+0(E
7FFECDF8 80000096 SYSSCMKKwL+006
TJEFECDFC 0180000Q
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255X 1£ you have been following the crash so far, you should know that
the Exception Code was a 444, Using the methoas snown earlier, you should
have been able to deternine that the exception code indicates a PAGRDERR,
“that i{is a PAGRDERR. Now looking that up in the VAX/VMS System Messages ana
Recovery Procedures Manual you would f£ind the following:

" PAGRDERR, page read error, reason mask=xx, virtual address=location,
PC=location, PSL=XXXXXXXX

Facility: VAX/VMS system services

Explanation: The system failed to read a page from aisk into
menory during a page fault operation. This message inaicates
an exception condition and 1s usually followed by a display of
the condition argunents, registers, and stack at the time of
the exception.

User Action: Check the status of the device and repeat the
request, If the failure persists, notify the system manager,"

Now what do you think would be a good area to examine? while it
is not possible from the information above to State conclusively that the
Bygcheck was caused by a nhardware failure in the disk subsysteam, tne
avallanle evidence is pointing in that direction. 7This Bugcheck was in
g¢act caused by switching the system disk offline/online and then attemgpting
to perform a DIR command. AS you can see, this Bugcheck was fairly
straignt forvard and could be isolated to the disk subsystem, If this
BugcnecK occurred again and the hardware was available, you could look at
the disk subsystem registers. You would £ind the Volume Valliad bit reset.
From this you would then be able to pursue the MBA or Disk drive to
determine why the Volume Valid bit was reset on the system disk,
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