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THIS TEXT WAS CREATED IN AN ATTEMFT TO CENTRALIZE
THE ESSENTIAL INFORMATION REQUIRED TO MAINTAIN THE 11/730
AT A RRANCH LEVEL. CONTAINED IN THIS TEXT IS INFORMATION
CONCERNING ROARD LOCATIONS, GATE ARRAYS LOCATED' ON EACH
KOARDy BASIC FUNCTIONS OF THE CHIPSs, FART NUMBERS. AND MIEC.
OTHER INFORMATIOM YOU MIGHT FIND USEFUL WHEN INSTALLING OR
MAINTAINING THE VAX 11/750 SYSTEMS.

THE INTENT OF THIS GUIDE IS NOT TO RECOME A STEF
EY STEF TROUBLESHOOTING TOOL» ONLY TO MAKE SDME USEFUL
INFORMATION AVAILAELE IN A SINGLE FACKAGE.
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VAX 117750 MAINTEHANCE PHILUSOPHI

THE CUSTOMER IS REQUIRED TOQ PRGVIDE A VIICT SRAOE TELEFEOMNE
LINE AND CONNECTOR FOR ODC (RIGITAL DIAGHOSTIC CENTER)
COMMUNICATION, (THAIS REQUIREMENT IS INCLUDED «ITAd PCWER AND
ENVIROWMENTAL REQUIREMENTS 1M ThE VAX 11/750 SITE PREPAKRATION
GUIDE., P/N EK=CORP=SP=003 ) (REV, IS SUBJECT TQ CHANGE)

ThE RDM UPTION WILL BE INSTALLED IN THE BACKPLANE OF ALL VAX
11/750 SY3TEMS DIGITAL INSTALLS, TO PROVE THE VALUE GF kU TO
THE CUSTOMER DURING THE wARRAMTY PERICO., IT %ILL BE LEFT I
THE BACKPLANE FOR ALL CUSTCMERS ~ITH THE STAHMDARD RD
MAINTEMAICE CONTRACT, )

BASIC FLOW:

(]

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

(NOTE: NUMBERS ARE SUBJECT TO CHANGE)

1=800=525=6570  FOR DDC CONNECTION

1=-303-599=4000 FOR ENGINEER ASSISTAMCE (NOT [OLL FREE)
1=303-593-7890 U.S.F.S. LISRARY 0L.E,C. EMPLOYEES ONLY
MAIL STOP CX/DDC COLORADO SPRINGS, COLORADU

THE DDC PERFURAS REMOTE SUBSYSTEM ISOLATTON.

THE DDC IDENTIFIES THF FAILING OPTION TO THE 3RAWCH UFFICE.

THE BRANCH OFFICE SEND THE RIGHT EMGIMEER AITH ThE RIGhT
PARTS TO FIX THE PRCBLEM.

FOR CPU PROBLEMS:
THE ENGINEER TAKES THE CPU SPARES AND kD™ TnNaL TN THE SITE.
THE ENGIWNEER RUlS THE TUS8 MICFCDIAGNOSTIC CASSETTE I1AEFES.,

FOR CUSTOMERS WITH NON=RD COCNTRRCTS, THE RZNGINEZR INSTALLS
THE RNDM TOOL INTO THE VAX 11/75¢ BACKPLANE, AND REMCOVES IT
wHEN dE/Shc COAPLETES THE w0ORK,

0N CPU LOGIC MODULES, FAULTS AFE ISOLATED TO A SPECIFIC
MODULE AdD SIMULTAINEOUSLY Tf) A STRING OF CHIPS (AVEFRAGE CF
TNC GATE ARRAYS).

THE ENGIANZER PERFARAS COMPONEMT LEVEL REPLACEYEANT (CLR) 3y
REPLACING THE INDICATED GATE APRAYS,

THE FIX S$40ULD THSu BE VFPIFIEN &ITH THE DOC CE4TER 1U ASSIST
THEM SITH B8UILVING A CASE RISICRY ur FAILURES FAR THE 131/750.
THIS 1S IMPURTANT!!!

wdEl QLR NJES KOT CURRACT 1#F FAJLT Ob CPY L3GIC MCLDULES, awb
ALL OTHER C2Ul FATLJRES, THFE FAILIAG sulule Ix ASSEMELY IS
RZPLACED,



VAX-11/756 Simplified System

Block Diagram
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AAJGR BUS JFFINVITIGHS

THE ‘MAJOR COMPOMENTS OF THE PROCESSOR ARS [ JTZRCUMNECTED
VIA TwGC 32 BIT "LOw TRUE"™ BUSSES CALuLEO TJdf 4EMIRY 8US (MBUS)
ANE THE oRITE BJS (W4RUS3).

4BUS:

ABUS:

CMIs

NQTE:

THE “EMQORY BUS 1S PRIMARILY USED W~HEN SIURCING PRCGRAM
INSTRUCTION QPERAND DATA FROM MEMORY, THROIUGh THE MIC
MODULE AND TO THE DPK FOR PRUCESSING. TIT MAY ALSC BE
UTILIZED WHEWN THE OPTIONAL FLOATING PJINT ACCELERATOR
REJQUIRES OPERAND DATA FRGm THE M1C MIDJULE Ok MEMCKY.
THE %BUS IS VORMALLY SOURCED FRU4 THE MIC »0CULe EUT
IT CAN ALSO BE LOADED BY THE 4TEAP REGISTERS. GN TkE
DPM #20DULE. CONTROL GCF THE MBUS IS ACCIOMPLISHED EY
MICROCODE FIELDS AND CANHCUT EBE DIRECTLY ACCESSED &Y
THE CONSOLE TERMIWAL.,

THE YWRITE BUS IS THE BASIC INTERCOUNECTINN BETwEEN
FOQUR OF THE MAJOR CPU MUDULES (DPM, «IC, UBI, FFA).
THE WRITE BUS ACTIVITY IS CONTROLLED VIA MICRGCOLE
FIELDS AND CAN BE UTILIZED 3Y MOST CJI4PONENTS IMNTERNAL
TO THE CPU XERNAL. TKE WBUS LIKE THT M¥8US CANnNCT -3E
DIRECTLY ACCESSED RY THE CONSOLE TERMINAL,

THE CPU “E4ORY IJNTERCONNECT BUS IS Tdr MAJUP CENTERAL
BUS. IT IS A TRI=-STATE BUS (SOME SIGNALS ARE LCw TRUE
AND OTHERS ARE HI TRUF) wHICH PROVIDES THE HIGH SFEED
TRANSFER OF DATA BETWEEN CPU, MEMORY, AND DEVICE
ADAPTERS (I.E. RH750, Dw750, FP750,0R750,JI750 &IC.).

INDIVIDUAL MQDOULES AND GATE=ARFAYS 4AY HAVE ThIER 0Ow&N
INTERNAL BUS STRUCTURES FRUT THEY #ILL B85 DEALT wIlH
AS WE ENCOUNTER THEM IN THIS TrXT.
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*ASSEMBLIES RELATED TO H7104
POWER SYSTEM AS CONFIGURED
FOR OPERATION WITH THE VAX-11/750

H7104 I’owér System Block Diagram

f PUWEKR SUPPLY PART dUMpLEpS
ULYD PART #°S W'y PARC §°8
§0nwaoubaks= 7015929=00 = 115 VOLT
. 7015929=01 = 230 VOLT
é
SUPPLIES: 1016157=01 = 2.5 VOLT HT104A=C
. 7016156=01 = S,0 VO, " -
OPERATOR ns ]l 3=
it PLUGS L5=30P (115VAC)
6=15P (230VACQ)
POWER [P
SUPPLY BATTCERY BACKUP: H7112
SIGNAL g&%ﬁ)‘i‘w”uect ENABLE REMOTE POWERUP
8 AND TEMPERATURE SENSE
i OVERTEMPERATURE S;NSE
1
AC FACILITY POWER
| BIAS VOLTAGES 1AS V
- 115/230VAC, 18 POWER * OLIAGE 42,5V POWER o218 OUAG_ES 16V POWER
* CONTROLLER SUPPLY SUPPLY
STATUS SIGNALS ASSEMBLY STATUS §|ggm,sl ASSEMBLY
L e L lac 1 1
fLOW BATTERY BACKUP ENABLE
SENSE BATTERY BACKUP
DISCONNECT
4 ‘
AIR BATTERY |27t oc |-sve|#
BLOWER [\ oW BACKUP 47V LO §1.2A ¢10A
{OPTIONAL) LO B85A 10A 135A 35A



000000
Q3FFFF 256 KB 1ARRAY 8OARD M3 729
s
OTFFFF 12x8
080000
768 k8
OBFFFF
0C0000
FFEFF 1024 k8
1 1280 K8
13FFFF
140000
1IFFFF 1536 K8 -
160000 18928 ’
18FFFE
100000 2048 KB
MAXIMUM Fi Y
1FFFFF I - END OF EXISTENT MEMORY
Expansion Spvce e M27S0s
- - 7 o J . ¥4 = 170 SPACE
£00000 10 K8 WRITEABLE CONTROL STORE
F10000 R '
F20000 MEMORY CONFIGURATION REG. A .
#20004 MEMORY CONFIGURATION REG. 8
F20008 MEMORY CONFIGURATION REG. C
F20400 BOOTSTRAP ROM PROGRAM
#28000 MASSBUS ADAPTOR 0 INT. REGISTERS
F18400 MASSBUS ADAPTOR 0 EXT. REGISTERS
F28800 MASSBUS ADAPTOR 0 MAP REGISTERS
£24000 MASSBUS ADAPTOR 1 INT. REGISTERS
£24400 MASSBUS ADAPTOR 1 EXT. REGISTERS
F2A800 MASSBUS ADAPTOR 1 MAP REGISTERS
F2C000 MASSBUS ADAPTOR 2 INT, REGISTERS
F2C400 MASSBUS ADAPTOR 2 EXT. REGISTERS
£2CB00 MASss EGISTERS
F30000 [, e L 3 SRS : L
F30004-C UNIBUS DATA PATH CONTROL & STATUS 4, §,C
F30800 UNIBUS MAP REGISTERS
£32000 2NO UNIBUS DATA PATH CONT. STA ,
F32800 2ND UNIBUS MAP REGISTERS
2IND UNIBUS MEMORY SPACE
F80000 128KW
FCeoce

-—
/ &£¢ UNIBUS MEMORY
SPACE 128KW

VAX-11/756 Physical Memory Organization



UMS - SHUTDOWN FROCEDURE

TO ERING THE VAX/UMS OFERATING SYSTEM DOWN. ONE MUST

HAVE THE FROFER FRIVILEGES. THESE CAN BE HAD RY LOGGING INTD THE
SYSTEM MANAGERS ACCOUNT. THE NORMAL FIELD SERVICE ACCOUNT MAY
NOT HAVE THE PRIVILEGES TO BRING THE SYSTEM DOWN.

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

(OF COURSE IN THE FIELD YOU PROBAELY WILL NOT HAVE THE FASSWORID

USERNAME ! SYSTEM

MOTE THE FASSWORD I3 NOT DISFLAYEL.
AFTER YOU HAVE THE "$* FROMFT», THEN TYFE THE UNDERLINED RESFONSES.
Welcome to VAXAVMS Version UX.X

$ PSYS$SYSTEM:SHUTDOWN OR 4 @PLSYSEXEISHUTLOWN

—— . - —— . o — v S - — W D T o —— L R T

Suystem shutdown command rsrocedure.
23-MAR-1980 09:335:23
How mare minutes until shutdown?! 10 (or whatever)

Resson??! FM (or <CR> if ro message is desired)

[lo wou want to serin down the disks?! YES {(or <CRX if rmot)

Exrected usrtime? (<CR>» if not knowrn):$
Emable sutomatic reboot??

YOU HAVE MOW STARTEDR THE SHUTIOWN FROCEDURE. YOU HAVE GIVEN IT
TEN MIMUTES TO IO THISs, ALSO GIVEN THE REASON AS SYSTEM FM: ANHD
TOLD IT THAT YOU WANTED TO SFIN DOWN THE USER FACKS (NOT THE
SYSTEM FACK). THE SYSTEM WILL SEND OUT A WARNING AT FREDETERMIMNED
TIMES. IT WILL STOF ALL QUEUESs LOG EVERYONE QUT AND FIMALLY

COME UF WITH THE FOLLOWING MESSAGE:

SYSTEM SHUTDOWM COMFLETE - USE CONSOLE TO HALT SYSTEM

NOW YOU ©aN TYFE A& CONTROL °F* TO GET EACK T0O
COMSOLE COMMAND LANGUAGE MODE WITH THE FROMPT "t
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LOOO1 FPA
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FF7S0

The Floating Point accelerator (FER) =
An optional hiche-sreed processor extention
to the Vax=11/750 CPU. FEFT50,

A, Purpose:

1. To increase the speed at which the
Vax=11/750 can execute certain
£loating point instructions,

a. Single-precision floating
b. Double=precision floating
c. Extended Modulus (EmOD)

4, Polvnomial (FOLY)

2. To enhance the execution of integer
multiply instructicns

3. It will nét accelerate execution ot
grand (G) or huge (#) tloating
instructions.

B. Characteristics:

1, Extended~-hex Module

2, 28 gate arrays

3. 64-b1t fraction dats path

4, Mo interrnal diagnostics

S, 80=pit micro=-word

'b. Cperates independently of the CPFU

2. Uses CPU data cache for data fetch

b. Uses the CPU Instructicn bufter for
instruction fetch

c. while FPA 1s executing, the CPU céan;
1) Celculate remory addéresses
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 sicned integers from 2 to
2 -1,

Interfacing to the CEU.

i, M=Bus

2, w=Bus

3. Miscellaneous
a. Control store address lines from CCS.
b. Exceptions/Interrupts to UBI,
C. Clock signals from the DPM,

d. Others, to and_frcm ?ll of the above,

- - e
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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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Topy | 7pA
OPERANDS N
. o PATH=S
/ OPERANDS/RESULTS LOGIC
C Wy >

K |

FPA CONDITION CODES
INTERFACE CONTROL

. CS FPA

INTERFACE CONTROL

CS WCTRL

OPCODES

i XBUF

CONTROL SIGNALS

TIMING SIGNALS

i1 N N\

j E—

s .
CONTROL
1 LOGIC CONTROL

SIGNALS

STATUS
SIGNALS
e

e

FPA 1/O CPU SIGNAL INTERFACE

-
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FP750 INSTALLATION PROCEDURE

*%+ CAUTION *x%

THE LO0O1 “ODULE, AS ALL 11/750 MCDULES,
CONTAINS ELECTROSTATIC DISCHARGE SEMNSTIVE DEVICES (EsDS),
THE USE OF THE VELOSTAT KIT IS ESSENTIAL
TO PREVENT DAMAGE ¥HICH MAY NQT
8ZCOME IMHMEDIATELY APPARENT,
(VELOSTAT KIT NUMBER A2=¥w0299<10)

1) Run system shutdown or the equivalent (@SYSSSYSTEM: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 Register
(siD).

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

>>>E/1 3E
(printout) I 0000003E : 02005EXX
| }
| Neeaee xxx _
“ Hardware Revy
Ucode Rev 94
(HEX SE)
XX = 03 L0011l controller/old backplane
XX = 30 LOO11 controller/olad kackplane/SID switech
XX = 38 L0016 controller/new backplane/SID switch
NJTE: VAX750=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 L0O00S CCS module,
this will bring both modules (CCS and UBI) to REV "H",

This FCO ¢an be ordered using EQ=01128=01 nunber,
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¥¥*¥ DJ NOT INSTALL THE L0001 MODULE WITHOUT PROPER MICROCGDE LEVEL ***

S) Place tne frontpanel Action on Power Switch to the YALT
position, and remove 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 fdstener,
which attacned to the wrist strap. Attach the end with the alligator
clip to a reliable electrical ground on the 11/750 system,

7) Install the L0001 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) Reaoply primary power by turning the keyswitch to local
position, on the console panel, The system 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:

>3>> D/I 28 0O
>>> E/I 23

(print out) 00000028 00000000

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

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

(print out) 00000028 00000001

Deovositing 8000 to IPR# 28 enables FPA (GREEN LED will be 1lit)



17

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 Di;gnostic Supervisor (ECSAA) and attach the processor,

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

LI

(Accelator type)

; === ( 1=FPA .O=io FPA)
DS> SELect ALL

PS> SET TRace

i1) Run EVKAB

The ARCHITECTURAL instruction exerciser will run first with
the FP750 3isavnled (Green LED on the LOCO1 “ocdule will not be 1lit).

When this £irst 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
vhen 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

. 1logic on the DPM module, If the failure is not detected wnen running
ECKAB, replace tne L0003 module and rerun EVKAB,EVKAC, and ECKAR,

13) Run ECXASB

Run DPM micro diagnostic 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).

15) If RDM {s to be removed, power down system, remove LOOC6 module,
replace Console and TUSB cables to their original positions,

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

18) Rootstrap customer’s operating software,
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L0002 DPM
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SLOT 2). THE DATA PATHS :#O0wulLe (0DPM) 310002

IT HOUSES THE GERERAL PURPGSE RFGISTERS (GPR°S), IHTFRiAlL
PRIVILEGED REGISTERS (IPR’S), MTEHP AWND RTZMP MICRGCCDERD
REGISTERS, ARITHMETIC LOGI1C UWIT (ALu), ROTATOR LOGIC,

Q A¥D D REGISTERS, P AND 3 LATCHES, SYSTSY CLICKS,
MICROSEGUENMCER, IR DECODE KOAS.

THE DPM IS CONNECTED TO THFE W BUS AND M 3dS.
(THE MICROSEQUENCER IS CONNECTED IO THE CCS IF CGURSE)

THERE IS NQ PARITY CHECKING AT ALL ON THE DO+ ¥OCULE

OTHER THA{ CONTROL STORE MICROCODPE PARITY WHICH IS-LATCRED

ON THE MIC, UBI, OP4, AND CCS MUDULES AJdD CHECKED ON ThE LPm,
THE MICRODIAGNOSTIC ECXAB.FXF TAPE #1 WILL T<EST THE TP,

GATEARRAYS: ALP,ALK,CCC,CLA,IRD,4Sy,PH8,3AC,SPA,SRK,SrM,TOXK

GATE=ARRAY ¥AGIC B0OK PICTYRE SYM3CLOGY

X
N
<>
]

CCMPLETE RAWGE OF BIfS CONTAINED IN EACH CHIP
NMOT APPLICARLE IN THIS CHIP

31-DIRECTIONAL (MAJOR 8US)

INVERTED
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(TQF)

THE DPHM

| SPA |

i TOK !

I SRML |

MODULE

T
S
T
T
S
TR
e
SR

| SRM2 |}

$L0002

| wse 1
Vsac
V10
VALK 1
| aLes 1
| aes 1
| ALe?
| aes 1

|  SEHM3 |

PINS>>>>

I SR¥4¢ |
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DATA PATH

CRATCH
i WA STATUS I ::g
)
$ $ inadTN
N s

i[1]4
l

T

\ w MR QARG L D;!r,

To weony
INTERPACE
anc
n h
TO OTHER MODULES
s s e

Data Path Block Diagram
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ALP: ARITHMETIC LOGIC PROCESSJOPR(ALI)
CONTAINS LOGIC TO PERFJIRM 1094 ARITHAETIC A9 LOGICAL
FUNCTIONS, ALSU CONTAINS A "SECCND uEVEL"™ SHIFTER FQR LSE
WITH THE SUPER RAOTATOR MULTIPLEXER., (SEZ£ SIK A4D SRM CHIPS)
3 CHdIPS: CHIP 3IT SLICE
ALP 1 <3=9>
PART NUMBER ALP 2 <7=4>
19-14682 ALP 3 <11=3>
ALP 4 <15=12>
ALP 5 <19=15>
ALP 6 <23=20>_ .
ALP 7 <27=24>
ALP 8 <31=23>
BEST NIAGHOSTICS: NPM MICRG’S ECKAB.EXE
MODULE: DPM GATE ARRAY: ALP (1 THROUGH 3)

BUS DEFINITIONS: SB

S3US (SUPER RUTATOR RUS INTERNAL TO DPM ONLY)

USED TO TRANSFER INTERNAL RUTATIR DATA EETWZLM
FIRST AND SECOND LeEVEL SHIFTERS., ’

8US INTERNAL Tu 0Pa JNLY)

USED TO TRANSFER DATA FR0CM SCRATCH °AD REGISTERS

RB = RBUS (ROTATOR
(EXCLUDING MTEMPS) 106

%B = MBUS (MEMGRY 8US,

WB = ABUS (WRITE B3US,

TERM DEFIXITICANS: 44UXZ =

ALP

ALU,
SEE MAJOK BUS DEFIN(TIOAS FAGE)
SEE MAJOR BJS DSFIVITIGNS FAGE)

A BUS MULTIPLEXER EQUAL T3 ZERQ

N,N,EXT_DATA,EXTLLATA,EXTLDATA

$SB(2,6,10,14,18,22,26,30)aclan~=ceccece0 43 EXTLOATA,SXTLDATY,EXTLDATA

Q (0,3,7,11,15,19,23,27)az2.0! ©

SB (1,5,9,13,17,21,25,29)e=3=-|
QD CLKaadaol
GENERATE CARRY (G X:X)aa50l
ALUC(0,3,7,11,15,19,23,27)acba0l
V. (N,7,8,15,8,8,8,31)) e el
A (3,7,11,15,19,23,27 )80l
PRGPAGATE CARRY (P X:X)a=9ao0l
We(3,7,11,15,19,23,27,31)a10<>1
#8 (1,5,9,13,17,21,25,29)=11<>]|
VGaALl 2l
VCCalldmal
WB(206010,14’19022'26130)-14()'
B (0r4cs012116'20:24028)—15<>‘
A (0,3,7,11,15,19,23,27)a16u0l
ALPCTL 2 (GOPC2)alTwal
ALK 0P 4 (CPC4)13.l
ALK OP 5 (0PCS)alY9aai
ALPCTL 3 (CPCl)a20wa
wMUXZ 3(0,0,1,1,2,2,3,3)<21laa!
ALK OP 6 (OPC8)m22aal
ALK OF Q0 (GPCO)a23.a!

ALK OP 1 (OPCl)o24wm=l| Q)

TYIS3 STINZ TAwWARCS

Y

FINGERS I

10.47.5dF 1

lawd4b.SB (6,10,14,19,22,26,30C,34)

lem45.SB (3,7,11,15,19,23,27,31)

10a44.SdF 0

lmed43.SB (5,9,13,17,21,25,29,33)

lew32.56 (4,8,12,15,20,24,2%,32)

lewdlaSd (V,4,8,12,16,20,24,24)
|0ed0ad (3,7,11,15,19,23,27,31)
to=39.RB (3,7,11,15,19,23,27,31)
| e 38.GRAUND

l°-37-RB (206'10,14,13,22,26,30)

l0w3h.kd (1,5,9,13,17,21,25,29)

lewae3SaGRIYUND

{0.34.DP PHASE

|0-33—Rb (0;4,3;12,15,2@124'25)

0328 (2,6,10,14,13,22,26,30)

10L31.¥8 (3,7,11,15,19,23,27,31)

loa30.¥bp (0,4,3,12,16,20,24,28)
l=e29.ALPCTL 9 (3PC9)

foa2B8.Mn (10509'13'17021125729)

lew27«AL2CTL 7 (32C7)

l@em2BLALRCTL 8 (2JPC3)

10225 +3Vidn, +37VN24,X(3215)nN,
X(8:15)=1,nS17221,0812Z%1,C81271,
US1ZZ1

RiJAKD



ALK: ARITHMET1C LOGIC CONTRDL,

CJiiTROLS THE ALP FUMCTIOUNS BY JECIDIYG 4ICPROCILE
UIPUTS AND GENERATING THe COwTROL SIGwALS,

PART MUMBER 19-14689
BEST DIAGNOSTICS: DP¥ MICRGC’5 ECKAB.EXE
MQDULE: DPH GATE ARRAY: ALK

TERM DEFINITIONS: (SIQ) = SHIFT IN/oUT - -

ALK
Q3 (SIN) TawleO=wwescesw=g_48_Q (SIQ) 9
ALU SI0 0OQuw2.0! o 1€>47.#8 31
ALU SIO 3le=3.0l 1<>46,W8 30
ALPCTL Quwmibwal 102450 (SID) 15
ALPCTL lewSawl 0md44.Q (SIO) 31
ALPCTL Sawbawl |l em43LALPCTL 3
ROT el e=l lewd2.ALK QP 9
ROT 4ewcmBawl lew41.C 31
ROT 2acw9a<li | e 4V LALPCTL 4
DOURLE ENABLE_10..l | w3 9BCD
PSLCallaw! i ww38GROUND
VeAnl2aal | ww37<ALPCTL S
VClall_l lew3bLALPCTL 2
ALK 0P 6,141 e 35.GRCUND
"ROT OmlSo=l | we34<ALPCTL 3
ALK OP Salfeai |033.LONG LITERAL
ROT 1al7.al |ww32.SPW
QD CLK.i8.0| jww3laD SIZE O
ROT Sal9..1 lmee30_SPw 0
ALPCTL 7220l | wwl9.SPWB ENASLE (SYTE)
CARRY OUT (COUT).21.0l lmw28=SPil, EVARBLE (LONGAGKL)
ALPCTL 9422l lae27aSPdAd ENABLE (WOKD)
ALK QP 4.23.<1 lew20.D SIZE 1
ALX OP 1241 - Q) |0a25.(BYTE) X(3:15)EN

TAIS SIDE TOWARDS FINGERS On BUARD
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CONTAIUS PSL(PSW) BITS <C,Vv,Z,N,ILV,F],dV>

CONTROLS THE SETTING OF ALL CONDITION CIODES FOR VAX

NATIVE AND COMPATARILITY

MONE INSTRUCTIONS AT ThE

MICRCOCODE.
WORKS IN CONJUNCTION WITH THE ALU.

DPM ¥MICRO’S ECKAB.EXE

MIC MICRO’S ECKAC.EXE

cccC: CoaNTilun CODE CHIP
REQUEST QF THE
PART NUM3ER: 19=-14684
BEST DIAGNOSTICS:
MODULE: upM GATE ARRAY:

TERM DEFINITIONS: CCBR =

cCcC

ccc

CONDITION CODE oRANCH

D SIZE Oualae======e===g_48_FPA PRESENT

D SIZE lac2ea!
WMUX Z BO (BYTE)ew3e-!
IR 6ucidadl

IR 4ucSaal

IR 7eeSaa!

IR SenTaal

IR 2aa9..!

IR

IR 0lioal

VGAL12.!

VCCal3mal

FPA Z.14.01
ARITHMETIC TRAP_15.9]
FPA Val6anl
PSLCalTael

CCBR 0.13..!

PROC IVIT19.0|

BUFF B ClLKZ20..l

43 0.21<>1

WB 3.22<>1

WB 1.23<>1

NB 2a24<>1

1al0aal

(]

O

1<>47.WB 15

| o366 LALUV 31
| 4 S<ALUV 7
| w2 ALUY 15
| eed3-A4UX 2Z
10=a42_ALUC 31
10=41ALUC 10
|0=40ALUC 07
1<>39.%8 31

| e 38GRIUND

leww3d7edMUX Z 833 (3YTE)
1<>36.4W8 7

|l e 35GRAUND

1<>34_4%R S

| ae33.CCBR 1

1<>32.%B o

la=3laWMUX Z 32 (SYTE)
1<>30.%8 4

| @e29.CC CTRL
| a=28.CC CIRL
| w27 =CC CTRL
| wem26aCC CTRL
lee25.D CLK EN

31 (3YTE)

O N W

THIS

SINDE TOAARDS FINGEPS ON

5JARD
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CLAZ CARKY LOOK AxHEAD
LOGKS AT AL? CHIPS (P AidD G SIGHALS)TO G=VERATEZ ALU/CR
PROPAGATE CARRIES, AS WRLL AS DEALING wITH THE STATE CF
THE MOST SISHIFICANT RITS OF EACH UATA TY2< T AIu TEE
CCC CHIP W1iTH DETERMINATION OF POSITIVE IR JVSGATIVE
CHARACTERISTICS.
PART NUMBER: 19=14686
BEST DIAGNOSTICS: 0PM QICRO'S ECKAB,EXE

MODULE: DPM GATE ARRAY: CLA

TERM DEFINITIONS: BCD = BINARY CODED DECIMAL
ALUC = ALU CARRY BITS

CLA
G (12215)anliOmemwcccas__43.03D0 CLK
ALUC 23 (C6)mw3a0l lewdbet3V NOM
P (12:15)aedao! |045.LITREG CLK
G (04:07 )5S0} l0ed4.G (31:28)
ALUC 0 (C9) wauba0l |0ed3.P (23:20)
Heoor 7 s | 1 0w423CD FRIY ALK
by . B |0w4laP (19:13)
NewFew 10a40LALUC 07 (C2)
ALUC 31 =10a01 j0=39.P (31:23)

G (03:00).11.0! | 0=383.GRIlIND
VGA_12.01 |0a37LALUC 1S5 (C4)
VCCl30l |0a36.G (11:08)

G (31:28)=14d4.01 ] 035LGROUND

ALUC 31 =15.01 |0w34aG (19:156)
G (23:20).16.01 10w33aP (V3:299)
G (15:12)a17.01 10=32.P (27:2%)
P (11:08)_18.01 10a31aG (07:04)
G (27:24)=19.0! 10=30.P (07:04)
ALUC 27 (C7)_.20.0! | 0w29.G (03:00)

G (11:08).21.01 10028aG (23:29)

G (27:24).22.0! 1027.CARRY IV FROM ALK
ALUC 19 (C5).23.01 10a20ALUC 03 (C1)

G (19:18)Y.24.01 Q) 10a254ALUC 11 (C3)

THIS SILE TOWARDS FINGERS ON BOARD



[RkD: INSTRUCTION REGISTER

RECEIVRES INSTRUCTION STREAM DATA FRUM TH=
HELPS DeECUDE THE 0P CODE Aal 1st OPERAGD SPECIFIER,

27

DECHNE CAIP

EXECUTICH BUFEEPS,
AL ASSISTS

THe IRD1 DECIODE ROMS Id GENERATING THE PRIPIR 4ICROCCCE ADDRESS

FOR EACH INSTRUCTINN AND ACDRESSInNG MODLE.
IN IRD UNTIL {IEXT IRD1 TIME.

0?2 CUDES AKE LATCHED

<--CSAD(9=3)-------------------IRDI ROM

<==CSAD(10:0)==~IRDX ROM ! EXECUTION
. ~ ! dUFFERS Gl
! ! 41C MGOULE
seeomecsecseacsee ! (.{DP) CHIFS
<=CSAD(3:0)==f OSR 1| IR |<e===te=e=Xid DECODE BUS== C==< XB U
Toneseweoaweaa e [ T T4 xb 1
IRD CHIP
PART NUMBER: 19=14696

BEST DIAGNJSTICS:

MODULEs DP#

XBUF
XBUF
LBUF
X3UF
ROM) IR
ROM) IR
RGM) IR
XBUF
ROM) IR
ROM) IR
X30UF

0duclaa!
MNac3aal
10aad<>|
0bewbu=!
07T
02caBaxl
05am9a=!
02.10aal
09.11<>1
VGALl2.al
VCCal3.al
. (IRD ROM)IR 04.li..!
(REGISTER ¥NDE)LST RMADEL1S.al
,CUNMPATABILITY MOLDE)PSL CMualfbaal
XB8UF 0SailTwal

LOAU 4GSR AaLi18.0!

XBUF 15.19<>|
X3UF 12.20<>1
ISIZE J0a21.al!
X3UF 13222<>1i
LOAD IRL23.0l1
X3UF 07224l

(IRD
(IRD
(IRD

(IRD
(IRD

D1IsP

(o]

=D

Q)

OPM MICRC’S ECKAB.EXE

GATE ARRAY: IRD

00ncl ae===mecsa==__38_(IRD ROM)IR 09

1<>47 XBUF 11
1<>46.X3UF 09

w45 wCTRL 2
lam43.0ISP 1SIZE 1
le=43XBUF O3
lee42X8UF 06
lee41IRD RNUM 2
lee40-IRD RNUX 1
fem39L(IRD RIAYIR 03
| a=38oGROUND
le=a37<IRD RNUW 0
}em3IBLIRD RNUM 1
la=e35aGRAUND
lee34-IRD ACTL 9
1€>33.X3UF 14
lee32o8UF & CLX
le=31.IKD ADD CTL 1
le=30.IRD CONTRIL
10.29.CSAD 03
10.23.C5AD 00
|l w27 REGISTER
|0=28.CSAD U1
10.25.CSAD 02

400E

THIS SIDE THWARDS FINGEPS 34

304ARD
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SEQUENCES THE AICRUOCODR, FORAS wuw 6 8iITS IF CONTRCL STULRF
ADDRESS, CONNECTED IO THFE MICRU STACK AJD VEXT FIELS LAICHFS,

MSue MTCRO SEQUENCER

PART NUMBER: 19Y-14695

3EST DIAGIOSTICS: DPM 4ICRC’S ECKAB.EXE

MODULE: DPM GATF. ARRAY: MSQ
4SQ 4
LIT leclaa==c=rcccaa__48_DISABLE 41 NEAT
LOAD 2SR A..2.0l o |lewd47&BUF B CLK o f
BUT CTRL CODE A..3..l |0ad46.D0 SZRVICE
SUT 2aaidmal |0ud4S_MSEQ IMNIT (VEGATIUOM CF DCLO)
S8UT OmwSaa! lea4d.8UF ¥ CLK
SUT lawbaw! lewd43-STK 5
LIT OuaTaa! 10.42.0SIN (FRUM OS RONM IVH)
FPA #AITa.8.01 |0=81.ZERJ HI HEXT
USTK ADDR 3awSa=! 10a40MICRO ADORESS INnIEIT
USTK ADDR 1ailOo.l |0o39_ENABLE IRD RG4 H
USTX ADDR 2o11enl| | ==3BGRCUND
VGAL]l 2wt 10=37.USTK JQUTPIT ENABLE
VCCa13aul | 3 6aJSR
USTK ADDR Oulde-l la=a35.GROUND
IRD CTR 1aiSaal 10=34.CSAD 5 (AOCQ)
IRD CTR 2u416mal |wa33NXT 5
STK 1.i8..l 10=31.CSAD 4 (a0C)
NXT 1a19ecl le=30.STK 3
.CSAD 0 (ADCla20.91 |lwm29-STK 4
CSAD 1 (ADC).21.01 |wm28NXT 3
STK 2&22ual 1027.CS0 3 (CADC)
NXT 2223l le=wlb ENABLE YICRI VECTCPR
NXT 02i24mal ) 10225.CSAD 2 (aADC)

THIS SIDE TOWARDS FINGERS 24 B804ARD
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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



30

PHB?S PRACTICALLY HALF BUTS
CONTAINS PSL BITS <Ci,TF,FPD>, STEP COUNTEZR, STATUS FLAGS,
AND ABQUT HALF THE LOGIC TC PERFORM (3UT)3RANCHY AN MICFCe-
TEST MICRO-QRDERS,
PART NUMBER: 19=14703
BEST DIASGNOSTICS: DPM MICRO’S ECKAB.EXE
MODULE: DPM GATE ARRAY: PHEB

TERM DEFINITIONS: PHR GOOD SAM = GOOD SAMARITAx 3US

PHB
D CLK ENABLE Hawlo0*=e=e=ec=c=s=0_45,(SAD 1
CSAD 0o.2.0! O leed47-MISC CIL 0
B 00aa3<O| [0-46.L0AD IR
Newldewl 10wd5.BUF ¥ CLK
PSL FPDawSewl lewd4-PHB GOOD SAM 1
B 03aab<Dl 1<>43.98 v4
INTERUP TawTew! le=42.PHB GO3D SAV 2
CSAD 3o.8.0l leed41.PH48 GJJD SAM 0O
CSAD 2..9.0! ) 1<>40.%8 27
DO SERVICE.10.0l 1<>39.48 31
W8 01lall<>! | e 38aGROUWD
VCCual3.o! 1<>36.W8 30
W3 02.14<>| le=352GRAUND
DISABLE CSADu15—1 lem34oPSL CM (CI4PATASILITY MGDE)
BUT 0ulbuaul’ 10=33.CSAD 04
BUT 117wl l<=32-IRD LOAOD VUM
LONG LITERAL.16-0]! le=31.IRD ADDR CTL 0
UT 4,.19..1 10-30.LOAD OSR A
BUT 5220aal l==29.IRD ADOR CTL 0
BUT 2221nanl l==?23.MISC CTL 3
BUT 3a22u-! lew27<MISC CTL 1
N8 05.23<>j lew26-HISC CTL 4
CSAD S.24.nl (@) le=25a"I3C CTL 2

THIS SIDE TOWARDS FIMNGEKS CN BIARD



SERVICE AREITRATION ann crocks § ]

COMTAINS THE IRD COUNTER (WHICH IS USED PRIMARILY TO TRACK THE
NUMEER OF RYTES QOF ISTREAM DATA THAT HAS REEN EXECUTED)»
SERVICE ARBITRATION REFERES TO THE FRIORITIZING OF TRAFS AND
MICROTRAFS, AND FINALLY THE SAC CHIF CREATES ALL SYSTEM
CLOCKS, (HASEsBsQD+MsFHASE) FROM THE OSCILLATOR INFUT (B27-RI3
ON BACKFLANE)» SAC ALSO HAS CONNECTIONS TO THE RINM MODULE TO
HANDLE CLOCKING CONTROL AMD DISARLES THE CCE EOARD FROM DRIVING
THE MICRO ADDRESSES DURING MICRO LIAGNOSTIC EXECUTION.

THE SAC CHIF ALSO MONITORS THE FIRST CS FARITY ERROR (DETECTED
RY THE ACY CHIF ON THE MIC MODULE)s LOOKING FOR ANOTHER ONE
BEFORE THE FIRST IS DOME WITH IT’S MICRO-TRAF (IN WHICH CASE
IT WILL IMMEDIATELY HALT THE CLOCK.

" RASE CLOCK

‘ = 180 NS 4.25 MHZ RUNS CONSTANTLY -
- B CLOCK = 160 NS 6.25 MHZ ERASIC SYNCHRONIZED CLOCK
' USED THROUGHOUT THE CFU AMD CNI.
M CLOCK = 320 NS CAN RE EXTENDED WITH THE CLKX RIT OF

MICROCODE TO 480 NS THIS CLOCK IS THE MAIN
MICROSEQUENCER CLOCK USEDI TO STRORE MICROCODE FRCM
: ccs.
FHASE CLOCK= SFLITS THE M CLOCK INTO TWO HALFS. FHASE IS HIGH
DURING THE FIRST 140 NS DURING WHICH TIME ALL
READS OCCUR, THE PHASE IS LOW DURIMG THE SECONMD
150 NS WHEN ALL WRITES OCCUR. THE FHASE CLOCK
IS ALSO EXTENDED WITH THE CLKX EIT.
FOLLOWS M CLOCK, IT IS USED TO CLOCK THE
Q (QUOTIENT) AND I (DIVIDEND) REGISTERS INTERMNAL
TO THE ALU SECTION OF THE DFM MODULE.

Qo CLOCK

FART NUMEBER: 19-14691

0

REST DIAGNOSTICS: ALL MICRO’S IFM MICRO’S
MODULE: DFM GATE ARRAY: SAC
SAC
CONSOLE HALT-_l.0-———=———""— ——48_CLKY (CLOCK EXTEND?
CFU 0SC IN(18.75 MHZ)__2_._-1 © '-.47_FF TRAF L
N_.3.0o! o 46 _ARITHHMETIC TRAF
FHASE_ 4.1 lo_45_FFA STALL
MEM STALL._S._: o444 _FFA WAILT
SETC_-6--1 | o-A3_TIMER SERVICE
BEASE CLOCK_.7_-: t0-42_C8aAD 1
RO ADUDR INHIBRIT(FROM RDM)__8__i lo_41_CSAD ©
CS FARITY ERROR__9_-1i 10..40_C3a0 2
L M (COMFATABRILITY MODEY_10..3 VO_ZP_IMTERUPT FEMUING
‘ HALT(STOFS B CLEI).L11_0: b BQ_GROUND
YEA_12o 0 lo.37-_FPSL TR H
VCC_13.-1 toL3s_LOAD OGR
MICRO TRAF.14_0i VL3S _GROUMD

IRD CTR 1.15.-:

BUT O_1é6..0

BUT 2171

BUT 11821

2UT CTRL CODE A_L1%.--1
MoODLE I :

BERVIC

i ) UEDTOR




SPA: SCRATCH PAD ADDRESSING CHIP

32

THE SPA CUNTROLS THE ADDRESSIAG OF T4tk 54 SCRATCHPAU ReGISTERS
AND IT COSTROLS THE REGISTER BACKJP STACK (3ACXS UP UP 1TC &

GPR REGISTERS),

COJTATIIS LOGIC TO KEEP TRACK JF THE AUIC=-

INCREMENTING/DECREMENTING CGF THE GPR’S, DEVELOPS IT’S CeN
STATUS BITS AND ENABUE SIGNALS FOR THE VARIJUS REGISTERS.

PART NUMBER:

BEST DIAGNOSTICS:

NODULE: DPM

TERM DEFINITIONS: MSPA

GATE ARRAY:

RSPA
RNUM

19-14690

SPA

OPM MICRO®S ECKAB.EXE R
SPA
MTEMP SCRATCHFAD ADDRESS

RTEMP SCRATCHPAD ADDORESS
REGISTER NUMBER 3US (FROM RNUY REGISTEEK)

IRD RNUM lenlane==ewcccne__43_IRD R4JY 3

D SIZE Ouwlaa!

IRD LOAD RNUM (LOAD REGISTER) em3dmal
P CLK ENABLEmwidww!

BUF M ClLKaw5201!

PHASEwwT el
USRC 2aelaali

MSRC 010!

ASRC 4<llaal
VGA_12_.1
VCCal3aal

RSPA 1-14._1

MSPA 1.15._1

ASPA 216

RSPA 2-17-1

MCS TEMP (ENABLE) (MSRC/=T#P).13.0l

1SPA 0L20aal!
RSPA 3.21..1
MSPA 3,220l
RSRC 2.23..!

SPwML24.01

o

Q)

lewd7IRD RNY 2

1<>45.%8 02

1<>45.48 03

lmed4<IRD RAUA I

1<>43 .48 09

1<>42.48 01

lew4laSPA SIO (STATUS)

lewed0L.SPA ST1 (3TATUS)

lae39.0 SIZE 1§

| «e3B8GROUND

w3 TINSTR FETCH

lee38.RCS 3SPR (EVABLE)(RSRC/=GPR)
w35 GROUAD

lew3dRSRC 1

1033 LITREG EVABLE

lee32RSRC 3

lea3l.DST k#)OE (DEST, IS KEG, “YODE)
lew3oRSRC 4

lew29oKSRE S

|28 LIT O

| w27 RSRC O

1Ca26.RCS IPR (EIJABLE)(RSRC/=IFR)
|0m25aRCS TMP (ENARLE)(KSRC/=T“P)

THIS SIDE TOWARDS FIWNGERS On BGARD
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REGISTERS FALL INTQ TWO CATEGURIES RTEYPS AND H4TEwPS, THE
DEFINIIION OF THESE CATEGURIZS I3 AS FJILLUAS:

P L L L L L 2 T X 2 23

----—--—-----‘\ ‘ K] TENPS '----------) M Bus

tommmcccccnaay
A4 BUS
trecccsccaneat
ceeescsceseeea/ | R TEMPS |
I (GPR’S) |e===e=eee=e=> R BUS
I (IPER’S) |
| CRTEMP) |

$occocecescenPy

M TEMP’S = M BUS TEMPORARY REGISTERS USED 8Y THE 4ICRUCODE FCk
TEMPCORARY STURAGE QF DATA,
(CAN ONLY BE ACCESSED 8Y MICROCODE QR MICRQ=MCHNITGR)
R TEMP’S =

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

R B8US TEMPORARY REGISTERS (#ICRQCIDE 9R M ICKGNCNITUR)

GPR’S 16 GENERAL PURPOSE REGISTIZIRS

IPR’S IHTERNAL PRIVILEGED REGISTERS (TEZMPORARY HOLDING
POINT FOR DATA DESTINED FDR MEMSCR®S

NQTE: RTEMP AND ATEMP 0=7 ARE DUAL PORTED TUGETHER,
EX., ARITING RTEMP S ALSDO JKITES MTE4P S
READS STILL OHLY AFFECT ONZ GF THEM



SRK: SUPER ROTATIR CNNTROL 534*

CINTRIOLS SUPER ROTATOR MULTIPLFXZR UPERATIVINS. LCUKS AT KUT
FIELD CF A4ICRUCODF AND TELLS THE SkRM CHIPS 4HAT 10 CO.
S ANC P LATCHES (STZE ANC PCSITION) ARE COWTAINED IN THIS CHIP.
NOTE: THE SRK CHIP CONTRIOLS THE SR¥ CHIP FUNCTIONS VIA A CUMPLEX
ARRAY OF SIGHALS CALLED PRI (PRIMARY), 3ZC (SZCINCARY), AnD
SHF (SHIFT)., THESE SIGNALS ANL MALFUNCTIONS OF THESE SIGNALS
CAN BE QUITE CONFUSING AND ARE BEST DIAGNNSED USING THE MICEO
DIAGNGSTTICS, '

PART NUM3ER: 19-14638

BEST DIAGNOSTICS: DP¥ HICRD’5 ECKA3.EXE

MODULE: DPM GATE ARRAY: SRK
‘ SRK
ROT 3mclaw=======e=a__33_RGT 2
ROT 0cw2eal © 10m87-(PRIAARY_FUNCTION)PRI 1
ROT Sew3e! l=ed46-ROT 1
(SECONDARY-FUNCTICON)SEC 3emdool 10=45-(SECONDARY_FUNCTION)SEC 4
DSIZE 0wwSeal 10a84. (SECONDARY.FUNCTION)SEC §
ISIZE 1ewbmal 19243 (SECINDARY.FUNCTICA)SEC 2
(PRIMARY_FUNCTION)PRI 0__7.0l 10242, (SECONDARYLFUNCTIUN)SEC 0
WAUXZ BYTE 1wcB8al 10=d1a (SECONDARY_FUNCTION)SEC 1
ROT 4em9eul 10-40-0D CLK
WiUXZ SYTE 0a10eel 10=39.SHF 2(T0 SRM 1ST LEVEL SHIFT)
SHF 1(T3 ALP 2ND LEVEL SHIFT).11.0l | ==38-5ROUND
VGAo12ao! l==37-SRK ST1 (STATUS)
VCCo13aal |==36-SRK STO (3TATUS) .
AMUXZ 3YTE 3-14eml | ==35.GROUND
#MUXZ BYTE 2215 10-34-5dF 4(T9 SR4 1ST LEVEL SHIFT)
4B 05.16<>| 10=33.SHF 3(TJ SR# 1SI LEVEL SAIFT)
W3 02.17¢>| 10=32.SHF 0(TJ ALP 24C LEVEL SHIFT)
18 07.18<>] 1<>31.58 04
W3 03.19<>1 1<>30.53 02
WB 00.20<>| 1<>29.5B 03
48 06.21<>1 1<>28.SB 01
4B 04.22<>1 1<>27.58 00
S3 06-23¢<>| 1<>26.58 07
SB 05.24<>1 () 1<>25.aB 91

THI

S SIDE TOWARDS FINGERS ON HBOARD
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SRA43 SUPER RGTATNIR MULTIPLEXER

4 CHIPS PERFAP!M THE 64 FIUNCIIONS UNDER SRK CONTROL.

THESE CHIPS CONTAIN A "FIRST LEVeL" SHIFTER WHICH IS

CAPASLE OF TAKING A 64 3IT IMNPUT FROM ANY COMSINATICA

OF THE R 3y$S, ¥ 83US, OR SHORT LITERAL FIELD OF 4ICRCCOLE,

AMD SHIFTING AixY MULTIPLE OF FGUR BITS (NI3XLE), THE 35 RIT
CUTPUT FRJM THE SHIFTER IS PLACED ON THE 3UPER 8US (S5 ELS)

AND SENT TQ THE ALU SECTION OF THE DPM MJDULE WHEFE IF CESIRED
IT CAN BE RITATED FROM 0 TG 3 MORE BITS INSIDE A SECGNL LEVEL
SHIFTER (COMPLETE #ITH BIT BUCKET) INTERNAL TO T4tk ALP CHKIP’S.
THE QUTPUT OF THIS SECIND LEVEL SHIFTER IS JONCE AGAIN 32 BITS.

PART NUMBER:

BEST DIAGNOSTICS:

“ODULE: DPM

CHIP BITS

SRM 1 0,4,8,12,16,20,2%,28,32
SR+4 2 1,5,9;13017)21)25.29133
SR¥ 3 2,6,10,14,18,22,26,30,34
SR 4 3,7,11,15,19,23,27,31

GATE ARRAY:

19=-14687

DPM MICRC®S ECKAB.EXE

SRM (1 ThROUGH 4)

TH4IS SIDEZ [Cw#ARNDS FINGERS GN

3JARN

SRM
SAF 2wml 0 ==conene=e0 _48.5C S
SHF 420! © {0wd4T7a+3V NO4,¥3 09,mB 10,ME 11
SHF 3umelaol 1046248 31 L
RSRC 5,SEC 0,SEC 0,SEC Vawiaal l0wd4S5.KB 28,29,39,31
RSPC 1'2'3,4--5-—, |0-94-RB 20'21522’23
SEC damwda0l l0om=33.RB 16,17,1%,19
SEC 3aal0i 19.42.R8 24,25,26,27
PRI laa8.0l joa41.RB 12,13,14,15
CC 0,CC 1,ISTRM,RSRC Qua9a-l! 10.40.8B 08,9%9,10,11
+3V 0A,GRND,GRND,GRND -10u0l l10=39.R53 00,01,02,03
+3V NOm,+3V NOM,GRND,GRNDallol | e 3BLGROUMND
VGALl 2uwl {0.37-RB 04,05,06,07
VCCl3amal | ww3®DP PHASE
PRI Jda14.0]i | ea3SLGROUND
S§S3 12,13,14,15.15<>4 to.34.M8 28,29,30,31
SB R,9,190,11 .16<>| [0e33a4B 24,25,26,27
SEC 1.17.01 103243 16,17,18,19
SEC 2.18.01 loa31.M8 039,09,10,11
SEC 0al19.0! lo=30M8 12,13,114,158
se 0,1,2,3 -20<>] iomd2?a¥R 04,03,08,07
s3 4,5,6,7 =21<>) l0a28.%8 29,21,22,23
s3 16,17,13,19.22<>1 10277 00,01,922,93
S3 20,21,22,23.23<>] 1028.5" 32,33,3%,n
SB 24,25,20,27.24<>1 O loa25.32 2%,29,30,31
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TOK: TIAED OPSRATICH CIONTRIL

PROGRAMMARLE IWTERVAL CLUGCK, 1 YICRO SeCIdu CiLICh, ABLE
TN GENERATZ [WTERUPTS AT PRUGRAMMARLE INTERVALS,

BART JUM3ER: 19=14694

BEST DIAG:OSTICS: DPM 4“ICRG’S ECKAB.EXE

MODULE: DPH GATE ARRAY: TOQK
TNK -
GROUNDuml afe=cmcececeadd48 KD 12 -
A8 19..2<>1 o 1<>47.WB 15
W8 23.23<>| 1€<>46.4B 14 ]
W3 24.4<>} le=45TOK 03C (1 #HZ FROM CCS)
TIMER SERVICE (TRAP TO REFILU)wwSw=! lowddaN
A8 3laaf<O| 1<>43.WB 13
“B 18..7<>1 1<>42.w8 11
W3 20..8<>] 1€>41.48 10
WE 17wa9<>] 1<>40.4W3 08
PROC TdIT.10.01 1<>39_n8 09
TIMER INTERUPT.11.0! | 2=3BGRIUND
VeALl2ual! U by
VCCai3ual 1<>36.48 07
N3 22.14<>1 la=3SLGROUND
W8 21.15<>1 1<>34.4B 06
48 16.16<>1 1<>33.48 05
BUF 8 CLKal17<0l 1<>32.wB 04
’ NeolBw ! 1<>31.wB 02
Nel9%a! |l ewd Ol
D CLK ENABLE.20..! 1€>29.w3 01
WCTRL 4.23aal a6 WCTRL 2
SCTRL S.24..1 @) =25 %CTRL 0

THIS SIDE TOWARDS FINGERS G BOARD
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LOO0O3 MIC



»IC

38

SLUT 3), THE AE4YORY INTERCONEZCT MOCULLE (MIC) #LO0U3

THE MZAGRY INTERCOMNECT MODULE IS THE SECIND WAJOR PART CF

TH® CPU, IT H0USES THE DATA RCUTING AND ALIGNMINT LCGIC,
ADDRESS LOGIC, TRAWNSLATION BUFFFR, DATA CACHE, EXECUTICM
BUFFERS, SEVERAL PC REGISTERS, VA (VIRPTUAL AODRESS) AnL

MA (MEMCRY ADDPESS) RESISTEPS, CMI LATCH, PA (PHYSICAL ADDRESS)
MX, MOR’S (4EMORY DATA REGISTEP) AMD #DR (WRITE DATA REGISTER)

ALL AODRESSES AND DATA PASS THROUGH THIS MODULE, IT PRCVIDES
THE INTERFACE TO ANR FROM THE DFM MODULE AND CMI oUS, 1T
ALSO DETECTS UNIBUS ADDRESSES AND SIGNALS THE UJBI MODULE
WITH A SIGNAL CALLED "UB REQ H"™ PIN <C4&5>,. - -

DATA PARITY, CHECKING AND GENERATING LOGIC FOR B80TH CACEKE
AND TRANSLATION BUFFERS ARE LOCATED ON THE B0ARD,

THE MIC IS CONMECTED T9Q THE “ BUS, ™BULS, AYD CMI.

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

GATSARRAYS: ACV,ADD,ADK,CAK,CMK,dDR,PRK,UTR i
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“O0DULE #$LJO0G3

| ADD1 |
I apbp2 |
I ADD3I |

i ADD4 |

I CAK i
i ADK !

! WUTIR I

I PRK

t 1 ACV

f==]

i

|

PINS>>>> i
i

|

|

|

{

|

i

|

| =]

==

|

(|

i

emswewsvvewe |
| CHK/CMLI |
eoseceescecee ‘
cescoesass |
"1

1

|

|

I MDRA |
| MDR® |
I »DRS |

I WOR7 |

| wpR1 1
| wors 1
\ woR2 1
| aoR3
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ACV: ACCESS VIOLATION CaIP

CAUSES CS PARITY <SRRIR 4ICRC TRAPS, FPA RESEZRVED OQPERArLS,
UNALLIGNED DATA, PAGE 37JUNDRY VICLATICNS, A~D ACCESS CCnTKCL
VIOLATICnS FkO% THE TB., THE ACV WORKS wWITH THE UTR CEle TO
HANDLE MICRO=TRAPS, CONTAINS THE MEMORY MANAGEMENT ENABLE
LATCH, (If 4E4. MGMNT, IS QFF, THE ACV «#ILL ¥OVIIOR C5 FARITY
AdD FPA RESERVED OPERANDS DONLY).

PART NUM3ER: 19-14699

BEST DIAGNOSTICS: MIC MICRO’S ECKAC.EXE

CPM MICRO’S ECKAB.EXE .
TB + CACHE ECKAL.EXE -
MODULE: MIC

GATE ARRAY: ACV

ACY

CS BUS Qualeem=me=e==e=__46.D SIZE 9O

o

]0=4T7.B CLK

48 24..3<>1 | «m36LPROC INIT
PTE ACCESS CODES~===> AC Qaaid..l! | «w45oPAGE BOUNDARY VIQLATICK
| AC JawSa=! 1<>44.%8 25
l AC lauSaal 1€>43.4B 27
we=d> AC 2aaTaal 1<>42,.48 26
MICRUO TRAPwmBaonli |l a4 1 oPHASE 1
ACCESS CONTROL VIOLATIONaw9al laa40.FORCE 44 09
LATCHRED 3US 0.10..l | ee39.LATCHED 4CTRL 0
LATCHED 3US 3.li.l | «=38.GROUMID
VoAal2aeal | ew37.LATCHED BUS 1
VCCal3aal | e 36LLATCHED wWCTRL 3
T8 VALID (V 3IT)aldadl | «=352GRAUND
PTE CHECX OR PROJE.IS..! |e=34.4AD 00
MICRO VECTOR O0ulbual lew33_LATCHED WCTRL 1
MICRO VECTOR l1al7aal lew32-MAD 01
£NCODED MICRO TRAP 1.18.0l | =31 _LATCHED WCTRL S
ENCODED MICRO TRAP 0.1%.0l| i==30.D CLK ENABLE
GROUNDL20 .| lew29.MAD 02
ENCCDED MICRO TRAP 2.21.01 | mm28oLATCHED YCTRL 2
PREFETCH.22.0] | em27-LATCHED 9CTRL 4
CS PARITY ERRIORa23aal lam26aD SIZE 1
LATCHED BUS 2224l O 10-25_FP RESERVED JPERAND

THIS SIDE TOWARDS FINGERS Oi: 30ARD



ADC: ADDRESS CHIPS 42

COQJTAINS THe PC’S AND va CIRCUIT, ENARLE LIIES AU
LOAD PATHS, PLUS A AnD % SCURCE MUX SELECT CONTRGLS,
THE ADD CHIPS CONTAIN AN INTFRHAL ADDER CAPABLE CF
SU4PING TdZ PC GR VA BY 1, 2, 4, CR FROY THT & 3uc,

4 CHIPS CHIP 3IT SLICE
ADD 1 <7=0>
ADD 2 <15=8>
ADD 3 <23=16>
ADD 4 <31=24>

PART NUM3ER: 19-14683

BEST DIAGWVOSTICS: MIC MICRGC®S ECKAC.EXE

4JOULE: +IC GATE ARRAY: ADD (1 THROUGH 4)
ADD
ENABLE VA SAVE__l.0====ecscee__48_MAD 06,14,22,30
PAGE BOUND,PAGE BOUND,N,New2e=l © lewd47.MAD 05,13,21,29
BSRC SELECT SOwma3d..! lew46.IC0,IC3,ICNH,N
oada=! l«wd45.MAD 07,15,23,31
W3 06,14,22,30cwSeal la=44.MAC 04,12,20,28
43 05,13,21,29wcbual 10=43_ENABLE VA
ASRC SELECT Slwwlaw! lmewdloMA SELECT St
(CARRY GEWERATE)CG1,CG1,CG1,Neu9ual | «=40.GRND,GRND,COMP MULCE,CCMP ™CDE
CG2,C52,v,Nal10aal lee39.MA SELECT S9
BSRC SELECT Silali..i |l «=38.GRAUND
VGAL12..1 10237.8 CLK
VCCa13..1 10L36_ENABLE PC BACKUP
(CARRY PROGAGATE)ICP,CP,CP,Nuido.l | w=35oGRAUND
w3 04,12,20,28.15..1 je=34.LATCH H4A
ASRC SELZCT S2.16w! lew33MAD 03,11,19,27
ﬂB 00,08'16'24—17--' '--32-N
%8 03,11,19,27.18..1 lma31.MAD 00,05,16,24
w3 02,10,18,25.19..1 lew30XB PC 01,V,5,N
ASRC SELECT Sla20aal 10=29.(ICI)+3V,IC0,ICG,ICC
w8 01,09,17,25.21..1 lew29.MAD 02,10,18,26
(ACI)+3V,CX,CY,CZ.22.01 lew27-MAD 01,09,17,25
New23aal lam26.GEYD,FORCE A 09,GRiL,GRND
(ID)GRND,+3V,+3V,+3V_.24..1 Q) lew25.XB PC 09,%,N,nN

THIS SIDE TOWARDS FINGEES ON BGARD



ADK?S ADDRESS CONTRIL CHIP 43

CONTAINS IPR COMPOMEMTS (MEMSCE®S) FGR T3, MEmMORY #ALAGEMEMT,
AND THE RANOGHY FLIP FLOP. THE ADK WURKS WITH ThE PRk, ADD ANWD
MOR CrIPS. THE ADK OETECTS TB HITS AND MISSES.

NOTE: TO DISABLE HALF OF THE TB On A LIVE VMS SYSTEM:
1). REMOVE ALL USERS FRNOM 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 GEGUP 1)

4)., TYPE: >>>C
PART NUMBERS: 19=14700 -7

8EST vVIAGNOSTICS: MIC MICRC’S ECKAC.EXE

MQDULE: MIC GATE ARRAY: ALK
; ADK
AMUX STUECT Slamlaa===cecee=-=0_4$3.E CLK
DSlacl2aal © lawdTAXUX SELECT SO
WD 26ma3<>| | =a=d6aDST RMIDE
W8 2S5aai<>l |medSMMUX SELECT S1
"3 24aa5<>l 10044 4RITE VECTOR OCCUREL
AR 27 mab<>| 1043 .SNAPSHOT CMI
B GROUP (0 %R (HlIT)ewTw=l l ma®2.PSL C4 (CIMPATABILLIIY MGCE)
T8 HIT VumeBaal lowdlRTUT DILN4
TB GROUP | R (HIT)ww9aw! 10.40.STATYS VALID
T8 HIT lallaat lewdd9M CLK £5A2LS
ENABLE VALll.0d | ee3B8.GROUND
' VGALl12_.1 lew37<D CLK ZNASLE
VCCal 3! |e=3b.CS BUS 4
LATCHED WCTRL 2a1ld..! |l ew35aGROUID
3SRC SEL S0.iS.al lae3d4d.TB PARITY ENABLE
LATCHED “CTIRL Sulboal! lmw33-LATCHED BUS 3
LATCHED WCTRL 0ul7.a! le=32-LATCHED 3US 9
LATCHED WCTRL 3.18..1 {0.31.PTE CHECK
35RC SEL Sta.l9..l | =m=30_LATCHED B3US 1
LATCHED #CIRL (a20eal 1029 INVALID PREFETCH
LATCHEDC SCTRLU 421l | o283 .COMPATARILITY MOLCE
CLK SELECT S0a2laatl law27LATCHED BUS 2
CLX SELECT Si1.23..1 10.25.TB QUTPUT EMARLE
PHASE 1o24cal! Q) lee25DEUS SELZCT SN

THIS SIDE TOwWARDS FINGEPS C©N BJARD



oF.F CACHE CQaTRIL CHIP 4141

CONTROLS {4& EZNABLIMG AND DISAELING O CACHE, THE
TRANSFER OF CATA T3 AV¥D FRUA The MOK C"IDS, AND CACHE
HIT VALIDATION,

“UTE: TO D1SABLS CACHE TYPF: >>>D/1 25
TO RE=ENAZLE CACHFE TYPE: >>>D/I 25 0

ON A LIVE VMS SYSTREu:

1). REMOVE ALL USFRS FRUY THE SYSTE™ TEMPORARILY
2). T{PE “? QN THZ CONSOLE TERMIW&AL

3). TYPE: >>>D/I 25 1 (OFF) uUR D/I 25 0 (ON)

4). TYPE: >>>C

PART NUMBER: 19=14731

BEST DIAGNOSTICS: “IC “ICRC’S ECKAC.EXE
T3 + CACEE ECKAL.EXE

MODULE: 4IC GATE ARRAY: CAK
CAK
MAD O0malaw====mcacea__48_DRUS ROT S0
VB 27 am2<>) o |l w847 LATCHED J4CTRL ¢
B CLKawl.ol | a6 LLATCHED ACTRL 4
A48 26 maid<>| | wmdSLLATCRED 9CTRL 2
GRV DS e t |lawd4.LATCHED BIIS 1
A3 25541 | w43 LATCHED 8US 0
CACHE INITan7a0O! lawd42.LATCHED RUS 2
AB 24..8<>] le=d4lLATCHED 3US ¢
CACHE HITewOaol | ewd0LLATCHED 3US 3
Nalfwat |l e=39.LATCHED <“CTRUL 3
SHAPSHOT CMI,II-O! | w38 .GROUND
VGAL1 2. lawa37TLAICHED #CTRL 1
VCCui3da.al |l e36L.LATCHED wCTRL S
CACHE DATA PARITY ERROR.L14_0! | me 35GRUUND
CACHE TAG PARITY ERRORLISool le=34.D CLX ENARLE
GRNDwl15oal law330ST RMIDE
NalTlael lee32.D SIZE O
CACHE GROUP 0 wRwiBww! lewe3lael SIZE 1§
ENABLE B3YTE 0ai9.0! 10.30.STATUS VALID
CACHE VALID 0.20..! 1029 IMVALID PREFETCH
mHABLE BYTE 3.21.0} le=2B8aY CLK ENABLE
ENABLE 3YTE 1.22.91 1022721/0 ADDRESS
ENARLE B3YTE 2.23.90l lm=28a08US RIT 31
44X SZLECT Sle?2tewl Q) lm=e29aMAD 01

[HIS SIDE IJWARDS FINLGEERS 0N wUARD



CYK/CiAL: CPU 4ZYORY INTFRRCLaANECT CRIP

ADNITNRS AYD CONTRCLS STGNALS Tu AND FROM TdE Cul aal
STALLS THE AICKCCUDE N4 CERTALlE CaNDLITIOWNS,

wUTE: THIS IS [dE UNLY CHIP THAT CUWNTRCLS THE CPI®S ACCeSE TC
THE C41 SJS. OPERATION (F THE CMK/CML CHIO CAW BE VERIEIED
BY DCING CONSJLE MODE DEPGSITS AND EXAWINES CGF 4AIN #emCRY
WITH CACHE DISABLZD AND AGAIn FROIM KO% MODE wiIChn LGES n~OT
USE THE CAK/CML CHIP.

PART NUMBER: 15=-146937

BEST DTAGNOSTICS: MIC YICRO’S ECKAC.EXE

40DULE: ¥IC GATE ARRAY: CHK
CVK
B CLKewloO===cccces=__48_D CLK ENASBLE
ADDRESS REGISTER ENABLEw<2.0l o - 1<>47.C4I OATA 25
CMI DATA 27aa3<>| 10.46.INVALID PREFETCH
LATCHED BUS 3acie! | 0m45.CORR DATA INTEKRUFT
LATCHED 84S {aoaSaal 10e44WRITE VECTOR OCCURKELD
LATCHED 8BUS 2awfaa! lea43.STATUS O
NeaT el 10-42.CaI STATUS 00
CMI DATA 31..3<>| }0.41_.GRANT STALL
CS 3US duu9.al 10a40.C4I STATJS 01
M CLK ENABLEL1Qw-l| 10.39.STATUS VALID
CMI DATA 29.11<>| | ea3B8GROUND
VGAml2aa] 1<>37.CMI DATA 25
YCCal3aal lee3bSTATUS 1
LATCHED 3US Ould.-l le=35.GROUND
CMI DATA 28.15<>! =34 INHI3IT CMI
CMI DATA 30.16<>| 10.33.CACHE INTERUPT
MAD 0lullaal |l a=32.CACHE HIT
MAD 0018l lew3lanAfll
CMI CPU PRIORITYa19.0l le=30.PEASE 1
DST RMODEL20awl| lew29.UR INTERYUYPT GRANT
DSIZE 0.21i..! |0a28.CMI DBBZ
DSIZE 1.22-.! 10a27-ENABLE CMI
MMUX SEL Sla23aal 10226.4ICRI SEQAUENCER IMIT
C41I HOLD=24.0l Q) |0=25.SNAPSAOT CHMT

THIS SIDE TOWARDS FINGFRS ON BNARD
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»UR2 MEAZRY DAIA REGISTER CHIBS

CONTALINS THE EXECUTION 3UFFRRS, wmrIFEDATA REGISTER, ®EX(RY
DATA REGISTEZR, PHYSICAL AULRESS aUdX And CIMTRIL LOGIC ELF
RJUTI®G DATA [W AMD OUT, TO A4C FROM THE CMI, & sUS ANL % slls,

8 ChRIPS CHIP BITS
MDR 1 0,8,16,24
MDR 2 1,9,17,25
MDR 3 2,10,13,26
“DR 4 3’11,1Q,27
ADR 5 4,12,20,28
MDR 6 $,13,21,29
MDR 7 6,14,22,30
MDR 8 7,15,23,31

BUS DEFINITION: D BUS = DATA BUS (AN INTERNAL BUS INSIDE THE MLF ChIPS)

PART NUMBER: 19=14681

BEST DIAGWNISTICS: #IC MICRN’S FCKAC.EXE

‘MOGDULE: MIC GATE ARRAY: MDR (1 THRQUGH 3)
MDR
CLK SELECT Slealaw~w===e==eea__GA_MKUS ENABLE
CUK SELZICT SOmw2eaw! O l10md7.4BUS 24,25,25,27,28,29,39,31
8 Clkam3anli low4b6MBUS 16,17,18,19,20,21,22,23
ADDRESS REGISTER ENASLEa_4.0! |e=45.4AD 24,25,26,27,26,29,30,31
ENABLE CY¥la.S5o0l |0w44.4BUS 03,09,10,11,12,13,14,15
X3. PC 00ewba=l le=d3.MMUX SELECT S1
XB PC 0lanTaal lo=42.MBUS 00,01,02,03,64,65,06,07
XB SELECTawBSaal |l «a=%1LATCHED H4SRC 2
X3UF 00,01,02,03,04,05,06,07wu%! |«=40.MAD 08,09,10,11,12,13,14,15
SWAPSHOT CAIn.10.0| la=39.44D 16,17,18,19,20,21,22,23
VGALl2aal lee37.4AD 00,01,02,03,04,05,06,07
VCCalilaal lew3b6-+3V, ALL NTHERS GROUNLEL
DBUS ROT SO.14..| | e 35GRAUND
N8US RIOT SlelSaal lem34.D8US SELECT S1
CAI 24,25,25,27,28,29,30,31.16<>| lew33.DBUS SELZCT SO
Cv1 16,17,18,19,20,21,22,23.17<>1 le=32.PAD 16,17,18,19,20,21,22,23
CMl 08,09,10,11.12,13.14.15-18<>| |le=31.PAD 08,09,10,11,12,13,14,15
CMI 00,01,02,03,04,05,06,07.19<>1 lew30.N,N,PAD 02,03,04,05,0¢,07
w8 30,V1,02,03,04,05,06,07220cwi la=2%.ARUX SELECT Si
ko 08,09,10,11,12,13,14,15.21 1 la=Z3oA4UX SELECT S¢
#B 16,17,16,19,20,21,22,23.22.-1 lew274CACHE 092,01,02,03,04,05,06,07
“B 24,25,26,27,25,29,30,31a23 el le=26.CAChc 28,99,10,i1,12,13,14,15
CACAE 2%,25,26,27,28,29,30,31.24.! ) l«=25.CACHE 1A6,17,18,19,20,21,22,23

TYIS SIDE TOwAR’NDS FIVGEFS ,n %JARD
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PREFFTCA CONTRCL CHIP

U3ED Ix CINJJHNCTISY #ITH Trne ADL,
USAGE OF TIE EXSCUTION UFFERS., AHEN EXECUTION BUFFERS AKF
E4DPTY, OR A NFw ADORESS IS PLACED IN THE PC, THE PEK CEu.P
FORCES PREFETCHING NF A NEW INSTRUCTIOM FRJ4 YEACKY USING THE
ADDRESS I4 THE PC (.4%w ADDRE3S I~ PC) ur PC+4 (EX, BUF. EMPTY).

AND wOR CHI®S IC »GHITICR

PREFETCHING IS INDEPEANDANT GF THE MICRUCIDE AMD W#ILL H/FFEW
WHENEVER A4 X3 IS E4PTY AND THERE IS &0 3US CYCLE IS PKCGPESS,
THE PRK WNILL STALL THE M CLOCK wHEN B80TH X3°S ARE EMPTY AND
THE CPU ATTEMPTS AM IRO1. (THIS CAN UCCUR 4HEN A DEVICE IS
TYING UP THE CMI WITH [RANSFEZRS AMD THE PRK HAS TO wAIT FOR
COMPLETION BEFORE IT CAN PREFETCH (CPU HAS A PRICKIIY CE 0)).
THE PRK WILL ALSO HAVE T3 STALL ~HENEVEK THEZ PC GETS A ANEW
ADDRESS SUCH AS A BRANCHING INSTRUCTION JR A NEW PRGGFAM,

THIS ALLOYS TIME TO PERFURM THE FIRST PRIFETICH FRCx THE NEw

PC PRIOR TO THE START OF NQRMAL EXECUTION,

PREFETCHES ARE LONGYORDS ONLY!

PART NUMBER: 19-14698

BEST DIAGWOSTICS: MIC YICRO’S ECKAC.EXE

40DULE: MIC GATE ARRAY: PRK
PRK

LATCHED M4SRC lawmlae==ew=eeee=__43.LATCHED “SRC 2
SHAPSHQOT CMIaa2a0l © |l =47 LATCHED 43RC 3

B ClKea3dao0l le=d46.MA SEZLECT 51
PHASE laamdaal le=45LLATCHED ¥SRC O
AMUX SELECT SlacSawl! le=w44LATCHED MSRC ¢

ENABLE ACV STALL(STOPS ¥ CLK)mwbaa! lee43.MA SELECT S9

MICRO SEQUENCER JiITeo7a0l amd42IRD1

STALLZ~8.0! 10-41.ISIZE 0
LATCH MAL..9.01 l0=40_MIC LOAD TSR
PREFETCHa10ao0| 1039.1ISIZE 1
ENABLE VA SAVEall.ol | «=38.GROUND
VeAcl2mall lea37.X5 PC 90
VCCulldaa! lew35LDST R41I0DZ

“MICRO TRAPL14.0l

M CLK ENAJLELlSaal

D CLK ENABLEZltwa!

LATCHED BUS 3alTwal

lew35GRCUND

le=34-LATCHED 3JS 0

lae3I3_LATCHED B8 1

le=32.P5u CY (CIYPATABILI1Y MQOLDE)

STATUS VALID.1R.0| l-=31_LATCHED 8US 2
LATCHED *CTRL (a19..l lee30.XB PC J1
X3 1 I4 'JSEL20.0 |l @w23<LATCHEDY 3US 4
X2 0 IN USE.2i.0l lawl2BaLATCHZD #CTRL 0
LATCHED aCTRL 3.22..l |ew? 7T=LATCHED VCTRL 2
X3 SELECTL.23 el la=20LLATCHED JICTRL S
ENABLE PC.24.0! ) le=e23.LATCHED ACT2AL 4

TALS

SInS TO«ARDS FIWGeRS3

O~ rGARD
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UTK: AICRO TRAP CdIP
AONITORS THAE JACHIWE CCOYRITICHS THAT CA~ CA'TSE A MICRC=1RAP,
GENERATES MICRU=VICTOR ADDRESSES, AMD DECONES THE HIGHEST
PRIGRITY TRAP COWDITICY, THe UTR RECEIVEZS INCODEL MICKC TRAP
INPUTS FRJ4 YARIOUS HARDWNARE CUVPANENTS AND DECOCES IHEM INTO
THIER APPROPRIATE AICRN=-VECTUR ADDRESSES IO SF 2LACED C. THE
CONTRAOL STIRES ADORESS LIVES #HEN PERFIRYIYG A& AICKO I[RAF.
PART NUMBER: 19=14702
BEST DIAGNOSTICS: MIC MICRN’S ECKAC.EXE

MODULE: MIC GATE ARRAY:

UTR -7

: UTR
ENCODED MICRO TRAP lanloO===emec=e=g_43_ADDRESS REGISTER ENABLE
tNCODED MICRO TRAP 2a.2.0l © w47 ACCESS CONTROL VICLATION
MICRO TRAP..3.0l lewd46.TB DATA 2ARITY ERPROK
MICRO VECTOR 3acwbe-i |lew4S-LATCHED 3US 3
CHECK OR PROBEanSaa! low44.M BIT
MICRO VECTOR lanS-<! lewé43-TB PARITY EVAS3LE
MICRC VETCOR OuwTa! lew42.TB HIT 1
MICRO VECTOR 2aw8eal le=dlaTB KIT O

PTE

GENERATE DEST INHIBITeo9.0!
DU SERVICEL10.0l

MSRC XRallaal

VGALl 2l

VCCal3aal

£5CODED MICRO TRAP 0.l4.o0|
#CTRL HHLXXXa15.0}

X8 SELECTalbewl!

XB 0 I USE.17.01

ie=40.TB TAG 1 PARITY ERROUR
1039.#4RITE 3US ERRJIR INTERUPT
la=e38.GROUND

la37.T8 TAG 0 PARIPY ERRCF

|l ew3®LATCHED 4CTRL 1 ’
laww34LATCHED ACTRL O
law33LATCHED JCTRL 2

lew32.0 CLK ENA3LE

PROCESSOR INITo18.0l 1<>31.wWB 24
RTUT DINH_.19.! 1<>30.4B 25
STATUS 0n20al! 1<>29.48B 26

STATUS 1a21aal
SIATUS VALIDL22.01
XB 1 IN JSE.23.0l
8 CLK.24.0l

@

1<>28.48 27
|mw27<PHASE 1

| 0m26.PREFETCH
law25INHIBIT CH]

THIS SIDT TOWARDS FINGERS ON BOARD



49

L0004 UBI



UBI

0

SLaAT ). Tiie UNIHGS [ TERFACE wjolUuF (udl) 3L9004

THE UMIBUS THTERFACE M00OULE IS MJCH LIng A%Y UAIBus

ADAPLER JITH THE EXCEPTION CF PRAVING ADOITIINAL LUGIC

NN IT TO SANDULE COMMUNICATICHS FOk THE TU=53 AND CCOMSCLE

AND ALSC HAMDLING ALL INTERUPTS ~ITHIM THE CPU, ALL UWIELUS
AND MASSBUS DEVICES INTESRUPT VIA THE UBI. THE USBI CUN1AINS
POWER FAIL LJOGIC, THE T.0.Y. CLGCK AND CHARGING ClRCUI1l, THE
UNIARUS DATA LATCH, 3 BUFFEREDN UATA PATHS, 1 DIRECT LATAR PATH,
BYTE SWAPPING LOGIC, ADDRESS BUFFERSE AND 4APS,

THE USI IS CONNECTSD TO THE w RUS, CAI, AND UNIBUS,

THE DPM MICRO-CIAGNISTIC ECKAB.EXE WILL TEST THE COMMUNICATIONS
SECTIONS A:dD THE LEVEL 3 DIAGWOSTIC ECCBA.EXE TAPE #6 wILL

TEST THE ADAPTER SECTIONW.

THE SECO#D UNIBUS QPTIONW (SUB ACDULE) W#ILL ALSD BE TESTED BY
ECC3A.EXE

GATEARFAYS: CON,INT,UCY,UDP
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‘--'
(rne)
THE UsI MJIDULE 3LOGO4 PItED>>>

I UCN I

{ utpl |

{ ubP2 |
|} UDF4 |

I UDP3 |

.
—ne e D amn . o —— w—

e e fm=l
| INT | {
Teeccesccss i
oeoccssseewe '
| CON1 |(TU=58) l
ceremcmcan i
cemcmeoa- |
i COM2 1(CUOnSOLE) i
|
|
l
|
i



(4)

UB DATA <A12>
XCVR , XCVR
uop
1 ) LAaooeR
UNBUF l M
BYTE SWAP DATA LATCH ux
' L O e oEms GG OND U GED G
[ YTE ROT . <AIT:A>
ALIGN / B0D.\
MUX BUFFER
cD i
18 8ITS
8DP MUX SRCE. SEL. 8
MUX
- BF ADDRESS
3 j2 011 01 COMPARE
8DPBUFS | 2 :
! 3]

r--—----—

UB ADDRESS

Al1,A0
-jcr.co

|

CMI MUX

7

RCAR

XCVR

UCN
FLAGS/CMI

FUN/MASK

<12:0>4

ADDRESS
MAP
612 X 19

<B:2> [<23:0>1<14:0>

<31:26>

\

UNIBUS Interface Block Diagram

-—-——_-_-__J

N e o o o o o - —— o o]

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



: InTERUPT CHIP 54

THE IdTERJPT CHIP ZINARLES TEE SANDLI~G OF ALL [MTERUPI FFQUEST:
30T “ASS3US AMD UNIBUS, CCMTAI~S PSL 6ITS <22~26 and 1:LD>,
PERFORMS [NTZRUPT ARRITRATICS, ISSUES »US GRANTS, AsD IiSFRTS
VALUES G4 THe MICRO-VECTOR LIWFS,

FART NU¥3ER: 13-14704

BEST DIAGNOSTICS: DPM 4ICRC’S ECKXAB,ELE
Dw750 MACRO ECCBA.EXE (LEVEL 3)

MODULE: UBI GATE ARRAY: INT
IAT
WRITE BUS ERROR INTERUPTanloOewecececee=g_ 43 .TIVER IITERUPT
. +3Vau2a0l © 10=d47INTERUPT PENDING
SPFI (SYdC POWER FAIL INT.)eo3o0! |ee4b5.UB 1ITERUPT GRANT
CORRECTED DATA INTERUPTwwo4.0] joedbaS3Re (SYNCHRONCUS BR)
WCTRL QeeSawl lewdddPBGS (HIGHAEST PRIUGRITY RG)
#CTRU Seebawm! |l ead3.HPBGY (HISHEST PRIORITY 8G)
PHASE e wal lewd2.SBRS (SYVCHRONQOUS 8R)
A8 22(=PSL 22)oa8<>] lewdlHPBGS (HISHEST PRIGRIIY B8G)
WB 23(=PSL 23)..9<>] leediiaSBR7 (SYVCARONOUS BR)
PROCESSOR INIT.10_01 lew39.SBR6 (SYVCHRINOUS BR)
“CTRL 2alla-] law38.GROUND
VGAL12..) lee37aSYNCHR RTSET RG
VCCalldl! loa3bad CLXK
WCTRL 1al4..l | 2 35GRIUND
wCTRL 3.15..1 =34 CLK EvA3MLE
WB 25 (=PSL 25)a1h<>| 1<>33.%8 16 (IPL)
4B 24 (=PSL 24).17<>} 1<>32.%B 17 (1IP0L)
¥3 26(=PSL 25).18¢<>| 1<>31.%B 19 (IPL)
SCTRL O0al9.oi 10=30.SERIAL LIVE INTIERUPT(CONSGLE)
MICRD VECTOR (o220l lew29.D CLK £WA3LE
MICkO VECTOR 2.21weli 1<>28.48 18 (IPL)
MICRO VECTOR 1.22--1 <5274 20 (IPuL)
MICRO TRAPL23.01 | em26oPTE CASCX IR PKROBE
#ICRO VECTNP BRANCHL24 .1 Q) |0e25.DC SERVICE

THIS SIDE TOWARDS FINGERS ON 80ARD
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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



Jupe Uilbids 2ATA PATES r""I;'56
CONPLFTE uNIAUS DATA PATES CUNTALED L4 THT38 CONIES,
3 BUFFERZY AD 1 TIRECT, BITE S#APPLIG AND JFF3£T LUGIC.
PROVINES A PATH FOR ALL ADLRESSES A#D JATA 3ETHEEN Tie
CMI AND UHTRUS. '

3 CHIPS CHIP BITS |
yoe 1 0,1,8,9,16,17,24,25
Jnp 2 2,3,10,11:,13,19,26,27
Jgoe 3 4,5,12,13,20,21,28,29
uUdP 4

©,7,14,15,22,23,30,31
PART NU~BER: 19=14692 '
BEST DIAGHOSTICS: D#750 MACRO ECCBA.EXE (LEVEL 3)
AODULE: UBI GATE ARRAY: UDP (1 THROUGH 4)

UDP (1 THRCUGH 4)
UNIBUS DATA 09,11,13,15acidd="wcccna=al>44_UBI SUFF C4I 08,10,12,14

UNIBUS DATA 03,10,12,142.2<>| o 1<>47.UBI BUFF CHI 99,11,13,15

UNI3US DATA 09,02,04,08m3<>1 1<>46.CHI DATA 09,11,13,15

U~IBUS DATA 01,03,05,07—ud4<>! 1<>45.CHI DATA 0%,10,12,14

N,ADDC,ADUC,ADDC(ADCRESS=CHI) enSmu| 1<>44.ChI OATA 01,93,C5,07
GRND,+3V,GRND,GRND (ID)eubual 1<>43.URT BUFF CvI 91,03,05,07

3 CLKew7wd| 1<>42.C4I 0ATA 07,02,04,06
AloBa-l I<>41.UBI 3UFF CwI 0u,02,C4,06

P I |-=40.BDPC 2 (PORT CONTROL)

30EC 1(BUFF DATA. PATH).10..! 1<>39.Ci41 DATA 15,18,20,22

BDPC 0(BUFF DATA PATH)mlleal | ==38GROUND

VGAL12al 1€>37.CMI DATA 17,19,21,23

VCCal3aal 1<>36.UBI 3UFF CYI 16,16,20,22
UBI D3BZ_14.0| | ==35-GRAGXD

UBI PREV D3BZo1S5eal 1<>34.CAI DATA 25,27,29,31

UMIBUS ADOKESS 03,10,12,14-16<>| 1<>33.CHT DATA 24,24,24,30
UNIBUS ADDRESS 16,08,05,07.17<>! I<>32.UBI wIFF CMI 17,19,21,23
UNIBUS ADDRESS 15,17,04,06.18<>| I<>31_USI RUFF C#I 25,27,29,31
SC' 1 (SLAVE CONTROL)w19a.! 1<>30.UBI s3UFF CMI 24,26,28,30
UNIRUS ADDRESS 02,09,11,13.20<>] la=29.LATCH DATA PATH SELECT 1

SC 0 (SLAVE COHTROL)w2{ewl l=w28-ADDC,ADDU,AIDU, ADDU
PRTC 0 (PORT CONTROL)=22mal l==27-LATCH DACA PATH SELEC1 0
UBI 4ATCHZ23<>1 l==26-LATCY OFFSET
PRIC 1 (PORT CO#TROL)a24ewal () 1==25-PRTC 2 (PIRT CONTRGL)

‘THIS SICE TOWARDS FIHGERS IN 3JARD
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C1ION 1

'©CTION 2

2.1

2.1.1

59

INSPECT PARTS

0 9 A9 o B 0 B G B9 B9 F5 S0 SN

The basic Dw750 option cchsist of the following hardware
parts. CneCk tnat none are missing or damaded before ycu
procede, '

QUANTITY _ CESCRIPTIGN
1 L0010 Secohd UWIBUS(SUE) Mogule
1 fRiobton cable assembly

consisting of:

(3) 40=conductor BCO6
rictbon caoles, tie wWrarged
and formed.

My014 [ransition module
M9302 UnI1BUS Terminator

- -

There snould pe an expansion pex, and possicly an exparsicn
cabinet.Tne expansion box ana, or catinet are -not part cf
the DW750 option,but shcula have teen orderea separately.

INSTALL EQUIPMENT

CHECK HARDOWARE REVISIUN LEVEL AND PUWER SYSTEM DOwn

If VMS is running obring it down in an orderly fashon by
either having the custorer cring it down, or with his
permission typing the following command.

EX:
$§ "sysSsystewishutdown
Examine the CPU hardware revisicn level to assure comgpatatcilicy
between the option anad the CPU. If the CPU is rnot at the
correct revision level, d¢ not grocede with this cption
installation until the CFU is utcdated and checked out.
The rfollo#ing example shcws ycu how to check the CPL rev,

EL:
>>> E/I 3E
I uOUUGU3E 02005£3¢
(tor systems »itn 1ex arrays)
Ck
1 0OGUULUG3E 020CSEds

(for systers witn lmeg arrays)

Fcwer the system Otff usirc¢ Cne Key switcn,

n
o
£
M
[
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2.2 INSTALL EXPANSION 30X CK Caclivel
2.2.1 Install exransion box or cacinet cer d4pprobriate installetion
documentation includea with the option.
Expansicn caoinet snoula te installed to the right of thre
CPU cacinet per the follcwiny examples.
EXANPLE 1: pocavcocomcacomenad

#-----------------------*---------------'

I VAX=11/7750 | |
T L L L L L P e R L,
| i |
[N R T A R R R | i I
([ TR R I R Y B | | tomen=yt

|

i

|

l | i

{ i I Y
i | { I | | !
| jecencaccacarnaa|

I | i

| | |

i { : i

| IELL AL AL L LD LI LN

| i |

i | i

+

- s G CER NS Gt W GG GE TS IR G GER AN YD MW WML WS @IS W WS T

H964S5 CPU Cabinet 29642 Cabinet TIS11 Cabinet
( 2nd UNIBUS )

EXAMPLE 2:

| VAX=11/7S0 ' i |
*-----—-------------;---+---------------*-n--------------}
| |
| N T I D I [ i
R N N D D | |
|cceemcmccccmcactomrmcccncancanay

| 1 : |

| | |

1 | {

ERIT LTI LR L L e e L

| ! !

l J |

| | !

Rk kAt S itk dodadbdiodui i ded S 4 0

1 | i

i ! !

e P LY R L L PRI L PR R 2L R A AL LAl L e ahaddabb e DL AL A
Hyo4$ CPu Capoinet n9c4e Caciret hyo42 Cacinet

( Ist onvIBLS ) ( Zre ¢ilels )

Page 2
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2.4

2.4.1

2.5

2.5.1

2.5.2

61
SET UF VELUSTAT KIT Pl\} ;‘?— 11762

Unfold The VELUSTAT mat tc full size (24x24).

Attach the 157 groundé corc to the VELOSTAT snap tastener
on the mat, ana the alligator clip of the grouna cora tc a
good ground on the VAX=11/750,

Attach the wrist strap tc either wrist and the
alligator clip to a converient portion of the mat.

-

UNPACK THE L0010 MODULE

Place the LOU10 woaule »hile still in the box cn the
VELOSTAT mat,

Remove the module from the pox and protective
covering and lay it flat cn the VELOSTAT mat. inis w#ill
bring the module to the same potential as the CFU and

eliminate static discharge camage.

-

INSTALL Dw750 CPTLiON

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

Remove grant jumpers from backplane slot where L0010 is
installea. Ko jumpers neec to oe aaaced for tne Lw750 ortion
because it has fixed aadresses, ana a tixed CmI Arpoitration
Level ¢cf 3.
NC1IE

RH750s START WITh CMl AxBITRAIIGw LEVEL (3),

IF YOU #AvVe ONE Ck i#Crik IN YUUR SYSTEs YUU

MUST MOVE THEM DCwuN ONE CMI ARBITRATICMN LEVEL.

EX:
wITHOUT Cw750 INSTALLED

RH75040 ADURESS F28000 CMI Akp WEVEL 3

RH750%1 ADDRESS F2a0u0 CH4I AKB LEVEL 2
wIIH Dw7SC INSTALLED

RH75040 ADDRESS F28UUO CM1 ARS LEVEL 2

1

kn75081 ADDRESS E2AUUU CMl Arp Level

Ccnnect tne tnree ribbon catles tc cackplane slcts 3 anc €
as in tne MA33bUS ootion.

Roule the caule assemply up thne tackpiane te tne cacle
management rack, and then to the lert. “ext route it cetween
tne VAX=11/75u CPU cabinet, and the expansicn caoinet,

then across the pbottom Ci tne exransion ceclnet and ug the back
to tne ©A DCX., See giagren.,

Page 2
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vIBBGN CAELE CABLE MANAGEMENT
ASSEAPLY -—— RACK
| _ /
| /
tecemcnccanrracanteton | cecnconcnanen /cecvwnt
{ X IXX*XXX ' x i
i 'x'-—---x---------* '
! I1xi X | i
| 1x1 X | | 3
| Ixi X ! |
| 1zl X i i
| 1xi XLA i I
| 1x1 x(k I |
| Ixi x(C ) |
l-------x-d---lx‘—---------o-----+----—-‘
trecanl X 1xl I |
/ | X 1xi i |
BA box l------cx-----.x. ' '
| XXXXXX | X | I |
PrecotoCeS e ndadnocecet oot eereneeSe ey
EXFANSIUN CFU cabinet
cabinet ( bEack vies )

2.5.5 Install tne M9014 on the end of the caple, aha install
it in the ULNIBUS IN slot ctf the expansion Dull backpiane.

. 2506 Install the UnIEUS opticns that are going orn tne second
UNIBUS per their installation manuals.

2,5.7 Install tne M?302 UNIBEUS Terminatcr module in slot Ab Cf
the last LD11 backplane,

2.5.8 Instail) the uxNIBUS Exerciser (URE) module ( M7855 ) frerm
your Fileld Service Spares Kit into an S¥C slot in
the expansion DD11 backflane. Remove the nNPG jumper wire
(Cal to C81) in the pbackplane slot where the USE 1s located.

NOTE

UbE ADLCRESS MUST BE SET FCR 770000
ANC VECIGR SE&T FOR 510

SwlICHES ACDRESS (E 125) VECLUR (E =8)
S1 CH UN

52 Lﬁ Ou

S3 Ch Ui

S4¢ Cch o]

SS oh UFr

S6 ca urF

S7 Cn Ul

Sy CA _ JF ¢
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CHECA FCK POWER Awl GRCUMC 8$aCR1S IMN EXPANSICwN BUKX
CHeCK KEMOTE SENSE CABLE

Check that remote sense ceble 1s connected trcmx tne
CPU to the expanslion cakinet.

POWER SYSTEM G
Turn on ail breakers,
Turn on Key switche

RARDWARE CHECKOUT

D @O A9 BB S0 BN Y 9 OV S8 BB B K9 "o N9 SO

EXAMINE THE BUFF£k DATA FATH REGISTERS OF SECOND UN1BUS

There are three ouffer data path registers, ana Lney are
at the following addresses.

CSR1 F32004
CSK2 F3200%
CSk3 F3200C

o4
»
o0

>>> E/P F32004

> L r X X X X X X X J

The register format of eacn of the registers 1S as ftollcws.

+--¢--*--*v-----------------------------—-----f--*

131130129120 = nCt usec == ulivei
e e e D L L L DL DL DL L LRl e e itk abbainds dadhts
N |
I (PUR) Purge Reguest ==========t%
| | +=~===== (UCE) Unccrrectacie trror
| 4==ece=--= (NXM) Nor Existent iremory
$ee=ecemm==e= (EKK) Errcr Flag (UK or oits 25 & 3ul

FAaGe S
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3.2 EXAXiNE SCek UF Ln& mAP REGISTcoS UF Tae SeClaU UkLrUD

They fall into the adaressesS petween Fi32500 auna P3ILFFC
and the recisters nave a fcrmatl as follows.

F32800 to F32fFC

#--+---.-------.’--*------*--*--«f-------}-------------o--*

1311 not used 125} 122121, B a1
-f--q-----—------+--+o-----+--*-¢+-- cocajoncvencscoecccasaes$

| | | ! | {
toe===t : Page Frame humcer
concatenatea with
cits<s32> of tre UNIBUS
to form the 22 cit CM{
~rdiress.

G o o wm -

PATh NUMBEK

Direct Lata Path
Bufferea Lata Fatr
dufferea tata rPath
Bufttered Lata Path

mmoCc e
O OP
W N

|
[
|
|
[
|
|
|
!
|
l
i
+

i
|
|
{
|
]
|
I
|
i
l
|
i ecceece BITE CeFSET
) Usea whenp addressing cdc byte
} boundaries-
i
tevenece=as  VALID BIT

If not set, treat cycle as a wQfFe.

3.3 EXAMINE THE IPEC REGISTERS

3.3.1 These registers are similar in furction to the UET reaisters
of the U331 module. They &re physicallv located on the L0013
module, out accessed via tne sSecond UnIBus. Theretore if you
can examine these registers you have frroven you can access
the Second UNIBPUS, and it is not nung.

IFEC REGISTERS CM1 ACLLCKESS UNLBUS ALUERSS
Address register rBF460 77214¢

Data register EBF462 772142
Controcl register 1 FBEF4ac4d 772144
Contrcl register 2 FBF4¢co 172146

EX:

>>> E/4/P FBF460

- oy "o S A Sy @y Ao SS9 S o

NCTE

WHEN EXAMINING Ck DEPCS1.T & 1-
REGISTERS, USE #CFC LEMCGLH FURe
KATHEK 7TraAl LOEG wCRD Flr®BT.

St

{

I

Er: E/w  FaFadel

cace o©
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3.3.2 The followiny is a description cf the IPEC registers:

ADCRESS REGISTER FREF4€Q

115 001

’--------‘------------------------------u------------*

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

DATA REGISTIER FBF362

*---.-C----------------------------------------------*

11S 001

*----------------------------------------------------+

This register has a duel funtion, For an NER cycle it =
contains the data either sent or recejived cty the ANPR,
For a BR cycle it contains the vector rassed witn the
interruct.

CONIROL REGISTER 1 FBF464
+--*--’--*--*--*--+--*--+--+--§--+--+--#--{-‘*--+
115114113112111110109108107106105104103102101100)

1 I A A B B B B F T F & A C C
N ¥ ¢ ¢ R R R R E © BE 1 1 1 0 F
1 T L I 7 6 5 4 7 & R
T D C E |,

c 1

)

E

NPR = Setting this bit causes the cevice tc ago an NER
cycle with tne data contained in tne address and data
registers. If the bit fails to clear ,it indicstes that
the device was unable tc tecome tus master. This oit is
alsc cleared by INIT.

C0, C1 = These bits deterrine what tyre of transfer »ill
pe done wnen APR is set. They &re as rollows.

Cc1 cc

0 C CATI

Q 1 CATIP
1 v CATH

1 1 chluk



66

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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Ve=V0 = Tnese bits specify the vector to be usec oy an
interrupt initiated oy Ccntrcl kegister 2,
Tnese tits are ~NOT clearec tcy Iull.

BR7-8BR4 -~ These pits cause the device to interrupt in
the same manner as the Br bits in Control register 1.
Cleared by INIT.

ACLC2 « This pbit wnen set will cause ACLO on the UNIBUS
to te asserted for arproximately 1.5 ms. The kit -is
self clearing. This bit i{s NOT affected oy 1NIT.:

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

EXIMOD - This bit is reserved for future use, should be
zero when read, READ OnNLY.

EXAMINE A UMIBUS EXERCISER REGISTER

Examine location FBF000, tnis will aive you location 776000
on the second UNIBUS. For a description of what the bits in
the UBE registers do, consult tne UBE Users Manual,

By exarining a UBE register you are checking that you ceén .
get out to tnhe BA box.

BOCT UF THE DIAGNOSTIC SUFERVISCR IN STAwuALOWE MCDE

Minimum revision of the Ciagnostic Supervisor that can te
pe used is (s8.4).
EX:
B/10 XXXX

shere (XXXX) is the boot device.

ATTACH 1HE DW7S50

1nis can be done in two ways, either by running the Autgsizer

prograr EVSEA or by doing a manual attach.

EX:1
US> RUN EVSBA

- ap s Bv Fu S B9 S Pu

CS> SELECT ALL

L L T X X X ]

PAGE 9
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EX:2
be> ATTACK Ou7Se €71 01
05> ATTACK USE [ui U0 770007 510
oS> SELECT Gad
0s> SELECT uB -
3.7 RUN THE UBI/DOw750 DIAGNCSTIC

A minimum of two passes cf this diagnostic shoula be run.
The program is calleda ECCEA, ana shoula pbe REV 1.3 or

higher.
EX:
0S> RUN ECCBA
03.8 RUN APPFUFRIATE DIAGNCSTICS FOR DEVICES uN THE SECGND UNIBUS

Run whatever other approrriate cdiagnostics are necessary
to verify the peripherals that were aaded to the U¥750“S
UNIBUS. These diagnostics can be determinea bty referring
to the installation manuals for tne aaded devics, lookirg
ther ur in £VabDX, or by using the Diaanostic Supervisor
help f£ile as follows.,

EX:
DSE> HBELF LCEV XXXX
where (XXXX) is tre device you want know about,
3.9 REMGVE THE UNIBUS E£XERCISER MOCULE

3.9.1 Remcve the UBE module,

3.9.2 ReplacCe the NPG jumper wire on the backplane (wire fror
pins CA1 to (Bl in slot where M7855 is installeg).

3.9.3 Reglace tne Grant card rtack in it’s original silict
(slot L of an SPC slot).

3.10 BRING UF vmS AinD RUN UETE

ror information on settirg uUP and runninag UETF refer tc tne
VAX/VMS UETP User’s Guide (AA=Cecd43A=TE)

3,11 RETUR~ SYSTEM TG CUSTCMER

Fage 10
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L0005 CCS/WCS
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SLNT 3S). [HE CPU CONTPAL 3I35uxe (CCS) 20LI20S

THE CPUJ CIJ4TRGL STAORE CONTAINS THe #AICRGCIDE R34S FuR

THE SYST=4 (86X BY 80 BIT3), A "“EXTI" AOQDRESS LATCH, AN
¥ISC. BAK SELECT AWD PARITY GEAERATOR LIGIC (HI NEXT

FIELD GaLY).

THE CCS B0ARD IS THE MOTHER BOARD FOrR THAR 94CS (ARITEASLE
CONTRCL STORE) CPTION, THE »CS IS PRESSEZD 724 THE PINS CN
THE BROARD AND IF IT MUST BE REMOVED, USE A GRANT CARL AS

A PRY BAR TU PREVENT IT FROM CRACKING. THERE I3 A JU4FER
ON SOME CCS BOARDS TO TIE BIT 13 OF THE "NEXT" FIELD JF THE
MICRCCODE LOW, IT %WUST BE REMOVED TO ENA3LE WCS-USE,

THERE IS NO DIAGVASTIC TO TEST THE CCS ROM CONTENTS, Tht EBEST
WAY TC DSETEZRMINE THE CONDITION CF THE CCS IS T2 DC A PAKITY
CHECK UNDER ROM MONZ (RDMDPAR 0) IF YOU GET A PARITY SICP AT
CSAD 17FD, IT IS5 UK. (A5 FAR AS #E CAN TELL) KEZEP IN MIND
THAT DIFFEZRENT REVS. OF CCS BOARDS #ILL CAUSEZ FAILURES

UNDER THE WRONG REV, OF DIAGWOSTICS. THE REV. OF THE CCS

CAN BE DETERMINED BY EXAMINING THE IPR 3E dITS 8=15 (SIC)

THE NUMBER WILL BE IN H£X AND WUST 8& COWNVERTZD TO DECIMAL TO
BE ABLE TO INTERPRET THE REV. LFVEL (EXA¥: 37 = REV 82)

THE DPM AICRODIAGNOSTICS DO SOME MINOR IVTESRITY TESTS CN

THE CCS IF YOU WANT TO RUN THEHM, RUN ECKAS.,EXE DPM MICFG®

THE CCS 4ICRNCODE FIELDS CONNECT TO THE 3P4, +IC, AND UFI
40DULES THROUGH BACKPLANE WIRING,

THE ACS IFf INSTALLED IS5 COMNNECTED TO THE C“I,
THE WCS CAN 8E TESTED JSING THE LEVEL 3 DIAGNJSTIC ECKAX.EXE,

THE MODULE ALSO CONTAINS TwQ USCILLATORS OWVE 13,75 MHZ FOK THE
SAC CHIP TN CRFATE SYSTEM CLOCKS, AwD ONZ 1 44Z FOR TKE TOK
CHIP®S COUNTERs

THE CCS MODULE HAS NO GATE ARRAYS.



ARITFEAGLE CLULTROL STOR<S ¥L7SY

THE KU7S50 W“RITEASLS CUNTROL STORE UPTION IS DSSIGHED TC
ALLCYW THE LOADING OF QPTIONAL MICROCNDE TO HANDLE FLCATING
GRAND AND HUGE INSTRUCTIONS NAOT NORMALLY SUPPIRTED BY THE

BASIC CFU MICROCODE, THE WCS WILL ALSO ALUJYW THE LOALIGG
OF CUSTUOXER WARITTEN ROUTINES It MICRCCODE PROVIDeD IHA1 TEHE

CoDE IS

NRITTEM IN THE PROPFR FORMAT AwD CARE IS TAKEN 10

CALCULATE CORRECT MICRO=-FIELD USAGE AND PARITY.

THE WCS IS LOALED VIA THE CMI BUS FROM AODRESSES BEGINMING
FROM F00003, EACH MICRO WCRD WILL REQUIRZ FOUR WRITES
ACROSS THE CMI TO ASSEMBLE ALL 80 BITS. 1IF THE CODE IS
DIGITAL’S FLOATING POINT OPTIONAL PACKAGE THA=ZN A LCAOEK

ROUTINE
WILL BE

PART OQF

AILL BE PROVIDED ON A CASSETTE TAPES AND INSTRUCTIONS
GIVEN EXPLAINI®G HC# TO MAKE THE LUADING PKRUCESS A
THE STARTUP COAMAND PRCCEEDURE.

INSTALLATION: THE WCS IS A SMALL PC BOARD WITH RA¥M CHIPS ON IT

AND HAS NO METAL FRAMEWCRK OR HANDLES., IT 1S IMSTALLED
"PIGGYBACK" ON THE CONTFPOL. STORE (CCS L9005) -#CCULE BY
FIRST REMOVING THE PUSH OwW JUMPER (IF INSTALLEC) FROM
THE PINS PROTRUDING FRGM THE CCS 3UJARD, THIS JUMPER
AAS INSERTED BY MANUFACTURING TO TIE 8IT 13 CF THE
CONTROL STORE ®“JEXT" FIELD TO GROUND THUS PREVErTING
ACCESS OF MICRO ADDRESSES IN THE WCS RANGE (26¢C =)
FROM BEING ACCESSED WITHOUT vwCS TNSTALLED,

NEXT REMQVE (IF INSTALLED) THE PLASTIC PIN GUAKLS FRGM
THE PIN PORTS O THE CCS. THESE GUARDS SERVED TO
PROTECT THE PINS AND AL3SC ASSURE TH<Y ARE STRAIGHT,

THE WCS MEST BE C A R E F UL L Y PRESSSLC DCwaN AGAINST
THE CCS AnD SECURED BY Twl XNYLON SCREWS PFUVIDELC IN THE
KIT., FINALLY RE=INSTALL THE CCS +0DULE I~ THE CPU,

THIS TEXT IS INTENDED TC BE A REMIJNDER OF ThE EASIC

NQTE:
INSTALLATION PROCEEDURE AND SHAOULD 9T BE SUBSTITUTED
FOR THE KU750 INSTALLATION GUIDE IN AHdY wdy,..
TESTIMG AND DIAGNOSIS: THE wCS CAN gE TESTED 3Y RUNNING THE

LEVEL 3 MACRO DIAGHOSTIC ECRAX.EXE THIS TEST SEOULD
BE RUN IM THE MANUAL 40DE (DS>R ECKAX/SEC:MANUAL)

AND THE #CS FORMATTING TeEST #ILL GIJ/E A "LaST ANDRESS"
JF wCS. THIS ADDRESS ShHOULD B RZYEYBEZRED AMD LSED

IN THE ATTACH COMHAND ¢rOR THE XA750 CPyJ,

IF THE DIAGHOSTIC FAILS AND THE CPU IS <NGwuw TC BFE IN
GJ0ON CONDITION, THEN THE WCS MUST BE REPLACED.

TECH TIP: “HEU REPLACIVG THE «CS USE A G727 UNIRUS GrA{.T CARD

AS A PRY BAR TJ EVENLY CISTRIARUTRE THE PRESSUKRE LF
RE4OVAL, IF A SCREWDRIVER IS USED, THERE IS A VEPY
GOAD CHANCE THAT YGU «“ILL CRAC< THE PC 204RrC,



wCS CONT1IMUED:S , 7 2

NOTE: THE %CS (S HNT GOLiE TU ok STGCKED [N YIUR FlelL SPAKRES
KITS DUF TO THE PRCJECTLD LOW DEYAJD FOR THIS GFTIUY,
THEREFORE IT IS LEFT JP TC YOUxk INLIVIDUAL OUFFICES TN
KEEP A SPARE O¥ HAND IF YOU SUPPORT THE GPTIGN.

USER ACCESS: FOR A USER TO ACCESS A USER WRITTZ4 MICRGCCDE
RGUTINE IN THE WCS, HE/SHE AUST FIRST 3£ SURE THAT
THE REQUIRED MICROCODE 1S LCADED.
IN THE MACRY PROGRAM THAT IS ATTZYPTING ACCESS wCS
HE/SHE MUST USE A "XFC" RATIVE M3DE T4STRUCTIOHN,
THE XFC (EXTENDED FUNCTION CALL) INSTRUCTIGN wILL
SEND US TO SCBB+14 AND THE LOWEP Ta4n BITS OF ThE
VECTOR ADDRESS AT THAT LOCATICN MUST 3% EGUAL 1T 2.
IF THIS IS THE CASE WE wILL TRAP TO ¥CS LGCATICF 2001
A'lD HOPEFILLY PICK UP THE FIRST MICRO4IRD OF GUF
ROUTINE, [0 RETURH TO CCS AFTER EXZCUTIOM OF ThE
MICRORCUTINZ wF SIMPLY HAVE TO HAVE )\ CCS ACORESS
IN THE "NEXT" FIELD OF OUR FINAL MICROWIRD IN wCS.
0BVINUSLY SOME CARE MUST BE GIVEN IN [dA% SELECTION
OF A RETURN ADDRESS AND THE JSER IN ANY CASE SHCULD
RESEARCH THE SU3JECT THORQUGHLY AND REFER Tu ThE
ASSCCIATED DOCUMENTATION BEFORE ATTSHPULInNG Aw
ADVENTURE JF THIS MAGNATUDE,

NQTE: CUSTOMER WRITTEN YICROCUDE IS NOTP SUPPORTED BY L.E.C,.
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‘L0006 RDM/MTM
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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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CONTROL KEY FUNCTIONS, RDM

Enter RDM console mode

Enter console mode

Abort current command line

Inhibit printing of text

Retype current command line -
Cancel current function (repeat console command)
Disable CPU output to active terminal

Continue output to terminal after Control S

pe=

. WBUS

= >
:>_

L—

l— NSOLE H A o r—l
ggn :: UART REG REG REG
CHIP ’j 2 {1 {2)
CONSOLE :: vart [ INTERNAL BUS
== 8085 :
Tuss UART | MICRO RAM
PROCESSOR
o p— ADDRESS
MQOUM REMOTE UART CsS BUS
fe—{ LINE . T DECODE
| IR 3 .
; DIAGNOSTIC CONTROL | {STORE |
PHONE | PROM
’ MATCH TRACE |
REG STORAGE l
v
ooc l

ocs
RAM

.

CONTROL STORE DATA

Remote Diagnostic Block Diagram
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SLOTS #7,%,9) ©CPTIOnN SLGTS

THESE SLJTS CAN 3E JSED TO IaSTALL ANY OF T4 CURRENT

CPU OPTIONS AVAILASLE. (EXCLUDIMG THE FPA ViICH MUST 2E
INSTALLED [N SLOT #1) THE MUST COMMON DPTI)i IN THESE
SLUTS [S THE MASBUS ADAPTER (MnA) OPTIIN, WAHEJ AN CUPIICN
IS INSTALLED THE GRANT JUMPERS ON THEZ BACKOPLAIL MUST EE
REMQVED FOR THAT SLOT AMND THF APPROPRIATE ARSITRATION
JUMPERS MUST BE SET UP IN ACCOKDANCE #ITH THE OJOPTION
INSTALLATION GUIDE. OPTIONS AVAILABLE IVCLUDE TEE

MASBUS ADAPTER (MBA), AMD A SECOND UNIBUS ADAPTZR (Su3),
THE SECOND UNIBUS DIES NOT HAVE "COd™ CHIPS OR AN "INT" CHIP
ON IT, THUS IT IS REFERRED TO AS A “SUA" (S=ZCOND UNIBUS)
ADAPTER. THE PURPOSE OF THFIS SECOND UNI3US IS TO ALLOW
CONNECTION OF MURE UNI3JS DEVICES.

THAT THE SYSTEM CAINOT 3E BCOTELD FRUM ANY DEVICES

ON THE SECOND unisis,
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THE RH750 MASSERUS ADAFTER IS A GENERAL PURPOSE INTERFACE EETWEEN
THE CMI AND THE HIGH SFEED MASSEUS DRIVES. IT INTERFACES THE
32 RIT CMI DIATA FATH TO THE 14 BIT DATA FPATH OF THE MASSRUS.

GATE ARRAYS!

MDF

MDC:

MCI:

MRC ¢

MSC:

MASSBUS DATA FATH (8 CHIFS)

RESFONSIELE FOR ROUTING DATA AND ADDRESS INFORMATION

TO AND FROM THE CMI AND MASSEUS. EACH CHIF HANDLES 4
BITS EACH. ALS0 TELL WHTCH mBB Yoo WRE LoukIa FoR

MASSRBUS DATA PATH CONTROL CHIF (1)

CONTROLS AND MAINTAINS STATUS ON MAP PARITY AND VALIDITY.
IT DETECTS THE EEGINNING AND END OF A DATA TRANSFERs AND
MAINTAINS THE STATUS ON THE SUCCESS OF EACH TRANSFER.

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

MASSBUS REGISTER CONTROL (1)

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

MASSEUS SILO CONTROL CHIF (1)

CONTAINS THE REGISTERS NEEDED TO ADDRESS THE 32 RYTES

OF SILO RAMs AND THE LOGIC USED' TO DETECT SILO EMFPTY

AND SILO FULL. IT CONTROLS THE GEMERATION ANLD CHECKING
OF SILO AND MASSRUS DATA BUS PARITY. THE CMI DATA MASK
IS GENERATED HERE AS IS THE CONTROL FIELD FOR CONTFCLLING
THE FLOW OF DATA IN THE MDP CHIFS.

THE RUSSES:

CONTROL BUS: THE MASSRUS CONTROL EBUS IS AN ASYNCHRONOUS ERUS

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

NIATA EUS? THE MASSEUS DATA BUS IS A HIGH SFEED

SYNCHRONOUS EUS USE FOR TRA&NSFERRING BLOCKS
OF DATA. THE MBA MUST BUFFER THE DATA AMD
GENERATE MEMORY ADDRESSES. THERE ARE 23
SIGNAL LIMES.

INTERNAL EUS? INTERFACES ALL THE INTERMAL SIGHALS THAT

CONTROL THE ADAFTER. THERE ARE 32 ZIGMaL LIMEE.

-
m
ifl
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THE MBA MODULE sL000Q7
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CMI

2L G

MSG <
S1L0
CONTROL |

ﬂ

r_jl MDP

MRC
REGISTER
CONTROL

9t

MCY
CMI
INTERFACE

]

(BEA)

INTERNAL 8US

DATA SiLo . I\II
PATH 4EA MAP

VA

: MDC
N e 4EA DATA BUS
266X 4 CONTROL

. RAMS |

2 " —T |
13 i ‘2]
0 i3
e
INCOMING MAP ADDRESSES

DATA 8US

CONTROL BUS

—>

RH-750

MBA Sle".'F'“} Block Ducﬂmm

08
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#ASSRIS ADAPTER IHSTALLATING JUwPERS

43A°S MUST SE SET UP FOR PROPER: 1. SILO TRAISFER RATE

2. "“BA NUMBER [OENTIFICATICN
(MBAO,MB3A1 OR v342)

3, CMI ARBITRATIIN LEVEL
(1,2 GK 3)

1. BEFORE ANY MBA INSTALLATIOHN, FIRST REMOVE ALL 34 JUNPERS -PRCM ThE
CESIRED SLOI. (PREFERABLY SLOUT 9 IF THIS I3 THE FIRST KBA)

2. SILO TRAWSFER RATE INVULVES A SINGLE JUMPER BETAEEN PINS 43 AND 45
QF THE DESIRED SLOT. THIS JUMPER MUST B8E INSTALLSD IN ALL SLOTS
CONTAINING “BA°S., SECTION A OF THE DESIRED SL3T.

3. m8A IDENTIFICATION JUMPERS ARE REQUIRED TO INFIRY THE CPU WHICH
4BA IS IN WHICH SLOT., THE JUMPFRS ARE INSTALLED AS FOLLGw#S:
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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 AR TC RAE IsSTALLED In THE JPTLJ4 SLOTS, lidere
T4G MORE CMI ARR LEVELS RESEFVED FOKk FUTURE uUSt.

CmL ARE LEVEL 5: INSTALL JUMPER 55 [0 57

SECTION A
55 « 56
57 « 33

AND CMI AKB LEVEL 62 TJSTALL JUMPEK 57 TO 59
SECTIIN A
S7 e 98

59 e 0O

ARz
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CAAAPLES b HECIAMERDEIO 4ASSHUS ADAPTER JUMPER CIIFTIURATIUNS

SZCTLICH A JF DeSIRER SLOI

aden INSTAuLLIWG Ad UPTIUW, ALL BG JU4APERS MUST 8E KREAU/ED FRIO4 THAT SLOT!

SILO TRANSFER
RATE JUYPERS

43 : 43 . 44 43 . 44
45ﬂ . 40 45ﬂ . 46 450 . 46
47 . . 438 47 . . 48 47 . . 48
49 . . 50 49 . . S0 43 . . SO
°1 . 52 51 . 52 51 52
4BA2 ApAl MBAO
S3 . Bs4 ssD . 54 ssBBsq
55 . . 56 55 « o S6 55 « o 56
57 « .« 58 : 57T . . 58 56 . . 58

39 . oY 59 . 60 59 . . 60
blB 62 CM¥I R 61 . ﬂbZ CMI ol . 52 Cvl

ARd 1 AFB 2 Ak 3
63 o4 63 =y o4 53 . t4
59 . 00 5S . « 66 65 ., « GO
seeT 7 ScoT 8 SeoT §
- 23000
T eoo0 F i o00 F



85

LOO11/16 CMC
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SLUT #19), THE COY {FMORY CA:HTKFULLAR (C47) 2LJ011 CR 3L0O15

FIRST

NJTE THAT THE 80ARD MUMoEF IN THIS SLOT IS LOO1Ll

OR LOO1le wOT 10,

THE CPJU MEMJRY CONTROLLER MCOULE CONTAINS IT’S Jwn
MICROCCODE TO CGNTRAL MEMORY REFRESHES, DATA BUFFERING,
SELZCT TIMING (CAS AND RAS), THE BOARO COA4TAINS ERRUR
CHECKING AND CURRECTING LOGIC, STATUS REGISTERS,
CONFIGURATION STATUS LOGIC, AND ThHE BOOTSTRAP ROMmS,

STATUS REGISTEES: CSRO F20000 (EKRQOR LATCHING REGISTER)

CSR1 F20004 (DIAGNASTIC REGISTER)
CSR2 F20003 (HEMORY MAP REGISTER)

BOOTSTRAP RONS: ROM SOCKET A F20400

NOTE:

ROM SNCKET B F20500
ROM SOCKET C F20600
ROM SOCKET D F20700

AHEN EXAMINING THE ROMS IN THIEr SICKETS, THE LOW

WORD OF THE FIRST LOCATIUGN WILL CUWTAIN TYE ASCI1®

EQUIVALENT OF THE DEVICE TYPE MNEMJNIC FOR THAT FCM,
EXAMPLE: >>>E/L/P F20400

P 00F20400 XX XX 44 44 = DD (DDAQ)

THE CMC IS CCNMECTED TO THE CMI AND THE “¥Z+40JRY 8US,

THE LEVEL 3 DIAGNOSTIC ECKAM.EXE TAPE %5 AILL TEST THE
MEMUORY AND CONTROLLER, PLEASE NOTE THAT THE OIAGNGSTIC
WILL TEST OWNLY ARRAYS 1=7, TO TEST ARRAY 0, YDU MuST
EITHER S#AP POSITIONS #4ITH ANOTHER BJARD OR RUN THE

MIC MICRODIAGNOSTIC (ECKAC.EXE TAPE #2),

THE CMC HAS TWO AVAILABLE VERSICNS:

NOTE:

LO011: SUPPIRTS MBT728 256 K3 AKRAY3 ONLY (MAX., 2 M3°S)
LO0O16: SUPPORTS ROTH MEBT728 AND 48759 43DULES
(48750 TS A 1 MEGABYTE ARRAY GIVING LS A waX,
OF 8 %3°s)
IF BOTh TYPES AFRE MIXED, THE 43723°S »UST 8%
INSTALLED DIRECTILY AFTER T4 1 MFEG EBCARLE,

THE L0016 CMC MODULE RFJUIRES A S£4. € 3ACKPLANE wHICA
FNABLES THE USE OF BIT 24 OF THE CAL ADDR<5S. TRE REV.
CAN BE DETER4INED BY EXAHIFING THE 3YSTSY I.D. PEGISTER
D>>E/I 3&E
I 20000035 02 00 XX X8

A% 3 IJOTCATII A REV ¢ BRA(KPLANE
(S THE RIIZIN IGCUMENST)

GATEARRAYS: 4AF,40L,MEC
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tae) jo=i
THE CMC MODULE #LOCG1t CK =sL0OO10o

t  45C1 1|

| I
| !
| |
| i
1 |
) |
[} cumweecceewe eeTeceewesen’ eeeewwecwoes '
| | MDL3 | | “DL4& | | CEC2 | I
’ cececeeosenen coowmwmewaeoan cweseeocees ]
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! | MDL2 | | HDLL | jeeld
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4AP/MAD:

IJTERNAL

INTERNAL

INTERMAL
INTERNAL
INTERNAL
IUTERNAL

INTERNAL
INTERNAL
INTERNAL

#QDULE:

AZMORY ADORESS PRUCLSISLF

-
-

MAP L0011

88

MAD

Ca1P

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

ENABLE MEMORY ARRAYS, DETECT 8XM°S, SIZE WEMOPY ARRAY
AND DETERMINE STARTIYG ADDKESS GFESET.

BUARD

PGPULATICNS,

THE MAP/MAD CHIP ISSUES NXM STATUS ON TAT C4I, AnD LIGRIS THE
RED LED IF IT DETECTS A ILLEGAL CONFIGURATION OF MeiCkY.

PART NUMBER:

BEST D

cxC

CMI
CAl
cMI
CxI
CMCF L

[AGNJISTICS:

19-14706

GATE ARRAY:

DATA 19__1_-----------0-4a-c "ACK

DATA 17an2aal
DATA 18..3..!
DATA 20aabea!
ATCH IARamS-0l

CMCU MEMORY PRESENTwa.b6.0|

CMI
cvl
CvI

DATA 21a.8a..!

8US MEMORY PRESENT 1.10_.0!

3Us

BUS
BUS
sUsS
aus

8us
8US
3Us

FNGP3 1.11.0!
VGALl12.al

MEMORY PRESENT 0Oo14.0l

ADDRESS
ADDRESS
ADDRESS
ADDRESS

ADDRESS
ADURESS
ADDRESS

FNGP3 0.1S5.0!
%E™ SEL2.16.01
MEM SEL1.17.01
MEM SEL3.18.0|
MEM SELO.19.0l

New20aal
NeoZlaal
MEM SELS.22.0!
MEM SEL4.23-01
ME4 SEL6a24.01

e}

MAP

Q)

MIC AICRG’S ECKXAC.EXE
MS750 MACRC ECKAM.EXE

MAPp

STA
STA
STA
STA

| O 7aCMCK
| Oudb.CHCK
| 0ud45.CHCK
10ad4.CHCK STA
1043.CHCK STA
|0wd2INTERNAL
[0udlFNGPI 7
10L40.CH¥CK STA
1039 INTERNAL
| w38 GROUND
1037INTERJAL
1036 INTERNAL
|l me3SGROUND
| 0u34FiGP3 2
10=33_INTERNAL
J0L32.FNGP3 S
10.31_FuGP3 6
|030LINTERNAL
}0e29.FNGP3 4
027 FiNGP3 3
|ww2dCHCF MAR
|0m23&INTERNAL

THIS SINDE TOWARDS FIWGERS On 30ARD

13
23
21
20
17

3US

19
3USs

3US
3JS

3Us

BUS

(LEVEL 3)

ALMORY
MEMCRY
MECRY
YEACRY

JEMURY

MEADRY

LATCH

BUS ADPRESS m&F SEL7

FRESENLT

PRESENT

FRESENT

PRESENT

FRESENT

PRESENT
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muls 4EMORY DATA LOCP CHIPS

THE MOL CHIPS FUICCION LIKE THE 4DR CHIPS O4 THE ¥FIC
40DULE, THEY PASS ALL DATA AL ADORESSES T7 AVD FRGM ThEk
CvI AND INTERMAL MEMORY BUSES., THEY FRUVIDE VARLIGUS S1ATUS
REGISTERS (CSR’S), AND A PATE FUR THE S30JTSTRAP RCMS TU
4 CHIPS CHIP BIT SLIC=

MCL 1 <7=0>

DL 2 <15=8>

MDL 3 <23=16>

DL 4 <31-24>
PART NUMBER: 19=14707 }
BEST DIAGHOSTICS: MIC MICRG’S ECKAC.EXE

4STS0 MACRI ECKAM.EXZ (LEVEL 3)
SCDULE: CMC GATE ARRAY: MDL (1 THROUGH )

4DL (1 THROUGH 4)
CMI DATA 06,14,22,30unldwmmncacna=__43_LATCH IAR
CMI DATA 00,08,16,24..2<>! o 10-47LINIT F

N,208,A16,Nce3aal 1<>45.CM4I DATA 02,10,18,26

LATCn REG 2 DL 0,1,2,3ccd-.i 1<>45.CMI DATA 921,09,17,25

MDL OUTPUT CGRTROL 2eo-5.0! 1<>44.C41 DATA 07,15,23,31
LATCH AUX MARwwbawl lewd3.CMI DR EVABLE

N e T s | 1<>42.CMI OATA 05,13,21,29

A03,A11,A19,CSR 1227 w3l 1¢>41.CAI DJATA 03,11,19,27

4DL OUTPUT CCNTROL 1..9a0li
N,AO09,A17,CSR 1=25.10aal

|e=dLATCH 4DR

‘ VGAL12..1 10.37-CSR 4R CY

1<>39.CM1 DATA 04,12,20,28

le=3d.Di EJABLZ 0,1,2,3

N,MDL1 ADD HIT,MDL2 ADD HIT,N.l4..]
VGA,VGA,GRuD,GRND (IDENT)Z15.01
VGA,GRND,VGA,GRND (IDE~NT)a16u01

A04,A12,A20,CSR 1=-28.17.-1
A06,A14,A22,ia1%1
AG7,A15,A23,CSR 0=31.19.!
405,A13,A21,N20.

LATCH REG 1 MDL 0,1,2,3.21..!

ERR nlIT,¥DL2 ERR HIT,N.22..l
RCY¥ DATA 0a.23..l

N,MDL1L

INTERNAL 3US DB04,12,20,23 RD.24.0(<> ()

|l ee3dSGROUND
<> 1034 INTERNAL
<>|0—33-INTERNAL
<1032 INTERNAL
<O1031INTERMNAL
€D 103V INTERNAL BUS
€D 10LzFINTERIAL 3US
lee28R0M DATA 3
€<>10.27INTERNAL SUS
lem2b6=R0Y DATA 2
lee25<ROY DATA 1

3ds
30Us
AUs
3US

Dp07,15,23,31
2806,14,22,30
N805,13,21,29
DR00,08,18,24
DB01,G69,17,25
0r03,11,19,27

Ded2 RO

THIS SINE TIOWARDS FI&GEZRS OGN 8dARD

4TMORY,

RD
RD
RD
RD
RD
RE



MEC: MEMGRY ERRQR CCRRECTION

CHIPS

DETECT A4D CORRECT ALL SINGLE BIT 4EYMOXY ERRORS
USIWG THE UICIFIED AAMALNG CUDE AND SYUDRIME RIS,
AWC DETEIT VUNUBLE BIT ERRORS (UWCGRRECTAILE),

2 CHIPS CHIP
MEC 1
MEC 2

PART NUMBER: 19-14705

8IT SLICES
<15=9%>
<31=16>

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

AOQDULE: CMC GATE ARRAY:

MEC (1 AND 2)

MEC (1 AND 2)
MEC LATCH DATA IlNealew=======<>=0_48 INTERVAL.3US.DR10,26 kKD
€>10a47INTERNALLBUSLDBOS,24 RD
<>10.46LINTERNALLAUS.DB15,31 kKD

OUTPUT BYTZ0 LOWWORD,HIGHWORDwo2--| ©O
MEC LATCH QUTPUT..3.0}
INTERNALLBUSLDEO05,21 RDao4_01<>
INTERNALLBUSLDEO1,17 RDadS_0]<>
INTERNALLBUSLLB07,23 RDewbanl<d
INTERNALLBUSLDB03,19 RDeaB_0l<>
INTERNAL.BUS.DB02,138 RDa_9-0}<>
INTERNALLBUS.DB00,16 RDo19_01<>
INTERNALLBUS.D304,20 RD_11_0]<>
VGAL12..}
. VCCai3..l
INTERNALLBUSLDB06,22 RDL14.01<>
N,SIAGLE ERROR.1S-0l
N,ERROR.16.01
SYNDROME T,INTL BUS C3 T RDL17.01
SYNDROMEOQO1,INTL BUS C301 RD_18_01}
SYNDROMEO4,INTL BUS CSU4 RD.19.0|
SYNDROMEL6,INTL 8US €316 KD_20_0l}
SYNDROMEQ2, INTL 3US C302 RD.21i.0!
SYWDROME32,INTL BUS €332 RD.22-0!
VGA,GRND.23.01!
LOWJORD LATCH CB REGISTER,VGA_24-0!

ToUwoOT vw

O

10.45.MEC LATCH OUTPUT

<> 044 INTERNALLSUSLDEL2,
€>10-43_IRTERNALLAISLDR1g,
€0 0mé2.I1TERIALLBYUSDD13,

28 kD
30 RD
29 FD

| «=410UTPUT BYTZ 1 LOwi,dinD

<> 10240 INTERNALLBUSLNEOS,
<>lo.39.INTERNALLBUSLDBLY,

| w38 LGROUND
| 037.CORRECT DISABRLE
€D |03 INTERNALLIUSLCEO?
| e 35S GROUND
lae34LVGA,HINIRD QUTPUT
| w33 .LGWWORD GEN,GRND
<D 0w32. INTERNALLBYISLCBOL
<D l0a31INTERNAL3IUSLCEROS
€| 030 INTERNALLBISLCB1G
<1029 INTERNALLBUSLCE T
€> | 028 INTERNALLSBISLCBO4
€1 0m27LINTERNALLBJSLCE32
| mm26LOWA0RD JUTPUT CBb
| 0m25.F SYNDRDOAEZQ8,INTL

THIS SIDE TOWARNDS FIWGERS 04 30ARD

2S kD
27 RD

RC,E SYNDO2
C8 SYNDROME

RL,F SI~NDO1
RD,F SYNDU3
rk0,F SYND16
RC,F SYND T
#C,P SYNDC4
RO,P SYxD32
pUS CBOR RD
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'M8313 UET



- SCwE UET PRIGRAMS

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

>>>0/1 37 1 SINIT
>>>D/W/P F33004 1 tPURGR BDP 1 ADD _
¥xx >>>D/L/P £30800 89200008 :SET UP MAP 0, VALID, PN = 1000 PFN = &
>>>0/P/L 1000 12345678 *CATA
>>>D/w/P FFF460 0 " ¢SET UP UMIBUS ADORESS
>>>0/4/P FFF464 1 ¢SFT “PR "GO"™ 3IT

TEST THE RESULTS: _
D>>E/w FFF462 T
Should get:5673 )

INCREMENT UJET ADDRESS REGISTER:
>>>D/wW/P FFF46C 2
>>>D/R/P FFF464 1

TEST THE SECOND RESULT:
D3OE/W FFFr462
Should get:1234 -

OTHER DATA PATHS AND 4AP FIELDS CAN 8k USED BY SuUBRSTITJTING THE DATA
AT THe “*¥%" FOR THE FOLLOWING: BDP2 = 80400008

B8DP3 = 80600018

DIRECT CP = 80090008

MANY OTHER EXAMPLES. CAN BF TRIZD USING THIS FORMAT:
NPR #~RITE (DATC or DATOB)

A), LOAD ADDRESS REGISTER FFF460
B). LOAD DATA REGISTER FFFqe62
C). LOAD CONTROL REGISTER FFF464 WITH THE FOLLOWING:

CR<O>=1
CR<2,1>=DATU or ODAIGC3 (See Cnhart)
CR<4,3>=A17,A16 (Address bits 17 &end 16)

" NPR READ (DATI or DATIP)

4),. LOAD ADDRESS REGISTER FFF460
8). LOAD CONTROL REGISTER FFF4e4 WITH THE FOLLOWING:

CR<O>=1
CR<2,1>=DATI or DATLP (See Chart)
CrR<1,3>=A17,A10 (Address oits 17 &nc 16)

A). LOAD DATA REGISTER VITH JZCTHR AJDRESS
3). LCAL COWTROL SEGISTER wITA THF FOLLUSING:
CR<11=3>=RR LEVAiL (Ix30nle:CRLAD=L; = 5#4)

FLUawCTION CHAFT:

c1 1 26
01 0 = DATI
o+ 1 = JATI?
S ) = JAaTl
1 11 = DATUE



boor o T T T T T
FFF460 115 |14 113 112 11 110 109 108 07 {06 105 1094 133 122 101 {0C
|

UET UNIBUS ADDRESS REGISTER

I ! | | I | i | | | | i i ! I | |
FFF462 115 114 113 112 111 110 109 103 J07 166 105 04 |03 |92 101 (0C |
i | | | l | | [ I | | | | S | |

JET UVIBUS DATA REGISTER

15 14 13 12 11 10 09 08 07 06 95 04 a3 02 01 0C

| I ! | l | ! I | | | | | N I | i
fFF464 JINIT | | I3R7IBR6IBRSIBR4IPE ITO |FB JA171A151CL 1CO InPHI
I i g | | | ) | I | | | | | i i |

- !(-------------)’ bad - L3 - -~ L) a a

| I 3US REQUEST I | | i | |

ISSUE UNIBUS INIT | i ! ! i

UNI3US PARITY EKRRUR ) |

| i | |

UET SSYN TIMEQUT |

i | |

FORCE PB !
l |
TZAN

|
|
|
|
|
|
|
!
ADDRESS EX |

(2]
et
4

-y T . e o w— —

i !

UNIBiS TRANSFER SELECT
I

ISSUE MFR "GO"
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SUFFERE) DATA PATHE CSR’S

BDP 1 = F30004 82P 2 = F30008 app 3 = F3990C
[ D R I |
1311301291 BITS 1 THROYUYGH 28 ARe NOGT USED i 0t
(N D I 1

Vord : |
ERROR BIT i -- PURGE EFIT
(OR OF BITS 30 AND 29) IF UNIBUS DATA: SEND IT TU THE CMI
P IF CMI DATA: CLEAR THE 3UFFEP
NXM |
UCE

CMI MAP DATA FIELDS

ADDRESSES F30800 THRQUGH F30FFC

31'30<---‘-->26’25124i23122'21'2°<------>15'14<---------------;‘>0

| NIT N N Te ko NQT | |
v i YSED 13 IUSED 10PIDPI USELD | PAGE FRAME aUWMEER |
b I B | |
- :-CO--Q--:--:--------------------------------------
| | o
VALID BIT . DATA PATH SFELECT BITS
ES THIS MAP VALID | (SEE THE CHART)==e=sme=es=ee<> 3IT 22 | 21
' . - WS
BYTE QFFSET S3IT CIRECT DATA PATH = 0 | O
USED T ACCESS anp RUFF DATA PATH 1 = 0 | |
BYTE BOUNDARIES BUFF DATA PATH 2 =1 | 0
BUFF CATA PATH 3 =1 } 1
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DIAGNOSTICS
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DIAGNOSTICS AnD LEVELS

THE SPECIFIC LEVELS OF ALL DIAGMOSTICS CAd SE FIUND IN
EVNDX O~ 4ICRGrICHE,

DIAGNOSTIC LEVELS

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

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

LEVEL 2R) RUNS ONLINE ONLY, WITH DIAG, SUPERVISOR.
(RESTRICTED DUE TO REQUIRED DEVICE DRIVER UNLER VMS)

LEVEL 3) RUNS CFFLIME 9YLY, UNDER DIAG. SUPERVISOR,
(MAJORITY OF DIAGNOSTICS FOR REPA[R LEVEL)

LEVEL 4) RUNS OFFLINE ONLY, #ITHOUT DIAG. SUPERVISOR. -
(STANDALQONE AND BOCTA3iL.£ DIAGNGSTICS)

LEVEL S5) MICRO=-DIAGNOSTICS



DISTRIBUTIUAN

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TAPE

TaPE

CF DIAGWISTICS TZ TADPRS I8

OIAGNNSTICS 9 7 LEVEL

SUsJECT T VARIATION,

dICHAGH
OPM 4ICRIDTAGMNASTICS
RDM DIAGHOSTICS

4ICMON
MIC MICRIDIAGNDISTICS
RDOM DIAGVOSTICS

CACHE AND TB DIAGNOSTICS
MAIN ME4IRY DIAGNGSTICS
"CLUSTER" EXERCISER

DIAG, SU2ERVISIR

HELP FILE
VAX AUTOSIZER
HEL? FILE

CONFIG.CCM or UBIATT.COM (CINFIGURATIGHM
FILES FOR THE 11/750 DIAGNJSTICS)

A7) CANCELLED

1) ECKAAEXE 5
ECXAR,EXE "
ECKAF ,EXE "

#2) ECKAA,EXE 4 S
ECKXAC . EXE ¥
SCKAF ., EXE 1

£3) CANCELLED

£4) CANCFELLED

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

$5) SCSAA.EXE MN/A
TCSAA,.4LF
EVSBAEXE 3
EVS3A HLP

£7) EVKAA.EXE 4

#8) .EVKAB . EXE 2
EVKAC,.EXE 2
EVKAD . EXE 2
EVKAE,EXE 3

'39) EV3ADB.EXE 3

EVJIORL.EXE 3
EVANM . £4E 3
SYADL..EXE 3
CVASAZXE
EVRAA,EXE 2

TVRAC,REXE 2

"HAKDCORE"TSTRUCTION TESTS

VAX=11 ARCHEZTECHURAL
INSTRUCTIONS

VAX=11 FLJATING PCINT
INSTRUCIIONS

VAX=11 CO4PATABILITY MCCE
I4STRUCTIOIS

VAX=11 PRIVILZGED ARCAETECTURE
INSTRUCTIONS

LOADASLE
RP04/5/%
LOADA3LE
R¥G3/5
LOADASLE
RKQO6/7
LOADARLE DRIVER ¢CR
RLO2

Vax=11 CR11

IJRIVER FUGR
DRIVER FuR

DRIVER FUR

JTAGNCETIC

VAX=11l RP/IN/RK
CIAGNOSTICS
YAX=11 RP/R¥M/RL UISXK
FORAATTER

RelLlasILITY



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




COPYING DIAGHES > MEDIA £)£;

-
i
[ e}

COFYING THE DIAGNOSTIC MEDIA TO THE SYSTEM DEVICE. THE FROCEDURE
IS EXFLAINED FOR THE 3 FOSSIRBLE DIAGMOSTID MEDIA.

NOTE: VERSIOM 3.X UMS TAKES UF COMSIDERABLY MORE DISK SFACE THAN
FREVIOUS VERSIONS. THERE WILL NOT BE ROOM FOR ALL OF THE
VAX SYSTEM DIAGNOSTICS ON THE FACK. IT IS RECCOMMENDED THAT
YOU RE SELECTIVE OF THE DIAGNOSTICS NEEDED OR FUT ALL DIAGNOSTICS
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 EE USED TO ACCOMFLISH THE TRANEFER.

E. FERFORM THE FOLLOWING COMMANDS ONCE THE NEW WNS
SYSTEM HAS EEEM INSTALLED AND ROOTED. LOG INTO THE
SYSTEM MAMNAGER’S ACCOUNT TO FERFORM THIS FROCEDIURE.

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

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

FLX> /RE=CS1:X.%/RT
FLX
F. REFEAT THIS FROCESS UNTIL ALL TAFES HAVE BEEM TRANSFERRED
TO THE LCSYSMAINTI AREA.
G. A CONTROL Y WILL EXIT FROM THE FILEX UTILTY.

FLX®TY
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£+ RRO7 VAXFAX DIAGNOSTIC DISTRIEUTION (DUAL RKO7 FACKAGE SYSTEMS)
A, MOUNT THE VAXFAX DISK CARTRIDGE IM DRIVE 1.
EB. MOUNT. THE NEWLY CREATED UMS SYSTEM IN DRIVE 0.

C. BOOT THE NEW VUMS SYSTEM FROM DRIVE 0 AND LOG INTO
THE SYSTEM MANAGERS ACCOUNT. FERFORM THE FOLLOWIMNG
COMMANDS TO TRANSFER THE VAXPAX DIAGNOSTICS TO THE
SYSTEM LEVICE.

$ MOUNT DMAl1! VAXFAX

$ SET DEF SYS$SMAINTENANCE

¢ COFY DMA1ILCSYSMAINTIX.%X3iX X
¢ DIR/FULL DIAGROOT.EXE ECSAA.EXE,CONFIG.COM

. 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 SWITCH,» THEN FURGE
THE OLD VERSIONS 0QUT OF THE DIRECTORY.

$ COFY/CONTIG DIAGEROOT.EXESECSAA.EXE,CONFIG.COM X
$ FURGE DIAGROOT.EXEsECSAA.EXE-CONFIG.COM

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

- $ DELETE ESX.X;¥
$ DELETE ENX.X5¥

3. MAGTAFE VAXFAX DIAGNOSTIC DISTRIBUTION (RMO3/TS11 OR RM80Q
FACKAGE SYSTEMS)

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

B. BOOT THE NEWLY CREATED VUMS SYSTEM AMD LOG INTO THE
SYSTEM MANAGERS ACCOUNT. FPERFORM THE FOLLOWING
COMMANDS TO TRANSFER THE MAGTAFE DISTRIBUTIOM TO THE
CSYSMAINT] AREA OF THE NEWLY CREATELD DISK. ‘

£ MOUNT MSAO0:! VAXFAX
$ SET DEF SYSHMAINTENANCE
$ COFY MSAOQIX.XiXx X

C., THIS WILL TRANSFER ALL THE DIAGNOSTICS OM THE MaAGTARE
TO THE LCSYSMAINTI AREA OF THE NEW DISK,

01, MAKE CERTAIN THAT DIAGEODT.EXE. ECEAALEXE AND COMFIG.COM
ARE CONTIGUDUS TISK FILES. IF THEY aRE MOT CORY THEHM
TQ THEMSELVES USING THE /CONTIG SWITCH: THEM PURGE
THE OLD VERSIONS OQUT OF THE DIRECTORY.
4 CORYSCOMTIG DIAGROQT.EXE-ECSAA.EXE s IHG.00M %
$ FURGE DIAGEOQOT.EXE ZCS0a . EXE,CONFI

E, THISZ COMPLETES THE DIAGHOSTIC TR
DEVICE. YOoU mMay WISH T0 |
WHICH RELATE TO THE 11.

& R T o o

= -

[aabuat 13
TRl
o

£
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Title: Autosizer
Autnor: )
Processor Apolicability: VAX Family

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

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

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

{. The program is a level 3 standalone program that runs under
tne Diagnostic Supervisor.

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

'« Tne program operates in three modes: Default, Manual, and Selftest,
To select any o0f these modes type after the DS> prompt:

RUN EVSBA.EXE . for Default
RUN EVSBA.EXE/SECTION:MANUAL for Manual
RUN EVSBA.EXE/SECTION:SELFTEST for Selftest

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 aftter 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 information)

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 of these commands
may be read by accessing the program’s help file. (DS> H EVSBA HELP)

note: You must use an ATTACH command to pass the confizuration
information on to the Supervisor after SIZEing 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 executed by typing the following
command atter the DS> prompt: RUM EVSBA.EXE/SECTION:SELFTEST
As in the Manual mode the COMXAND? prompt is given, Aay manual mode
command i{s valid, The primary difference between these two modes
is that when using the SIZE command in the Selftest mode all the
configuration information 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> prorpt prior to running the
program will cause it to ignore the presence of terminals connected
to a DZil, For systems with a large number of terminals this can save
a8 considerable amount of time and the program will proceed very qguickly.
S; The autosizer can be run from either the console subsystem or from
the system diagnostic media, This fact can be useful Iin situations
where mass storage devices are inoperable,
5 A recommended sequence of operation is:
1. Boot the Diagnostic Supervisor.
2. DS> SET QUICK ¢ auicx execution {s desired,
.3, DS> RUN EVSBA/SEC:SELFTEST
4, COMMAND? SIZE (sizes system)
5. COMMAND? CHANGE (only i{f 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 orogram to [SYSMAINT]

(assuming that you logged into FIELD SERVICE) use the
FILEX utility aftar Booting VM5 as follows:

MC S Sl
$ MOUNT/FOR CS1: Y Sl

§ MCR FLX SYsefis > CoamTY CousolF
FLX>=CS1:CONFIG.,COM/RT SYSOEro> E oo
FLX>*Y )

S§ DISMQUNT Cst:



VAX

Attaches 1 O 3

UUuT-Tume LINK GENERIC FARAMETERS TYPICAL

AAL11K DWn’ ?7:n CSR VCT BR 770440 350 S
AD11K Dun ?%?an CSR VCT BR 770400 xxx é
CR11 Duén CRa CSR VCT BR 777160 230 4
DL11 Dun 773 CSR VCT BR
DMCL DUn XMa CSR VCT BR 760050 xxx S
DMP1! Dun XDan . CSR VCT BR
DMR1! Dun XHan CSR VCT BR .
DR11B Dun ?%a CSR VCT BR 772410 124
DR11K Dun s CSR VCT BR 767770 xxx 4
DR11iu Diin s CSR VCT BR
DR780 SB1 XFn TR BR
BuPL11 Diin XJs CSR VCT BR
Vit DUn XVs CSR VCT BR 775000
114 DU7S0 cn1 DUn ‘BR -~ -

D780 SBI Dn TR BR 3 4 (#1 UBA)
DU780 SBI Dln TR BR 4 4 ($2 UBA)
bZ11 Dun TTa CSR VCT BR EIA/20MIL 760100 xxx $ EIA
KA750 cM1 KAn 6 H TOY MuCS ACC NG NO YES O O
KA780 SBI KAn ‘6 H MCS ACC No No 0 O
KMC11 DUn XMan CSR VCT BR
KuW11K Din s CSR VCT BR 770404 xxx &
LA34 TTa TTan
LA3S TTas TTan
LA3B TTa TTan
LA120 TTa TTan
LA180 LPa LPan . -
LPOS LP3 LPan
LPO6 LPs LPan
LP11 Dun” LPa CSR VCT BR 777514 200 4
LP14 LPa LPan
LP2S LPas LPan
LPA11K DUn LAan CSR VCT BR 770460 350 S
MA780 SBI Man TR BR MPM PORT
MBE RHn MBn DRIVE #

AENS7%0 CHI MSn BR

_ Ms780 £:3:34 NSn TR
PCL1L . Dun 73 CSR VCT BR 744200 170 «x
RH7S0 4, }4 RHn BR -]
RH780 SBI RHn TR BR 8 5 (RHO)
RH?780 S§B1 RHN . TR BR 9 S (RH1)
RK0é DMa DMan .
RKO? DMs DMan .

- RKé11 Diin- DHs CSR VCT BR 777440 210 §

RLOZ DLa DLan
RLO2 DL DLan )
RL11 DUn DLa CSR VCT BR 774400 160 S
RMO3 RHn DRan
RMOS RHn DRan
RMBO RHn DRan
RPO4 RHn DBan
RPOS RHn DBan
RPO6 RHn DBan
RPO? RHn DRan
RX02 DYa DYan
RX211 DUn DYas CSR VCT BR 777170 264 S
TE1é NTa MTan .

_THO3 _ _____ -.RHn _NTa DRIVE #_ .
TM78. RHn NFa ,
TS11 DUn MSan CSR VCT BR 772520 224 S
TUAS MTs MTan

4-TUS8 Unrbus DUn DDan CSR VCT BR . 776500 xxx x
TU7? MTa NMTan
TU?8 - MFa MFan
UBE D¥n UBan CSR VCT BR
VTS0 TTa TTan
VTS2 TTa TTan
VTSS TTs TTan
VT100. - TTa TTan

Note: The tumrical column is only a martial list
because of the sreat amount of rossibilities
in confisurations -~ these are by NC aeans any
sort of standard.

a3 = Alrha Character
n = Nuseric Character
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SGYE B3ASIC CUNSOLE CJIA4MA4DS

UNDER CONSOLE I/7 MIDE >>>

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

8=8YTE P=PHYSICAL

X= #=WJRD Y= VsVIRTUAL - -
L=ULONGWORD I=IPR (SPECIFY REGISTEK #)
G=GPR (SPECIFY REGISTIER %)

DEPOSIT >>>D/X/Y (ADDRESS Id HEX) (DATA IN HEX) <CR>
INITIALIZE >>>1
START >>>8 <ADDRESS>
CONTINUE >>>C
BUOT >>>8/(FLAG)/(QUALIFIER) (DEVICE) <CR>

SOME FLAGS:/1 =SCONVERSATIONAL 2337
/710 =DIAG,SUPERVISAR
/100 sSUOLICIT FILE NAME

‘ENTER ®DM MODE FROM CONSJILE I/J 40DE = >>>°p
>>>*D

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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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
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$ MCR WRITEROCOT

Terget Swzstem Device (2nd bootfile if not UMB.EXE)...:!: DDCUIfilerzme.ext
Enter VEN to Boot File (default is 1)...! 1 or 2

Enter Lozd Address {(defsult is 200) vees 10000 or 200 or COOCQ
&

IDCU = DEVICE NAME, CONTROLLER -ANI-UNIT #
(CSA1:sIIMADLs ETC.) -

LEVEL 4 DIAGNOSTICS AND MONITORS ARE THE ONLY ROOTAEBLE FROGRAMS

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

FROGRAM NAME VEN LOAD ADDRESS DESCRIFTION

EVKAA.EXE 2 200 A HARDCORE .
ECKAL .EXE 2 200 TE AMD CACHE
EC3AA.EXE 2 10000 DIAGNOSTIC SUFERVISOR
BOOTS8.EXE 1 Coo00 BOOTSS MONITOR

HOTE: TO RERUILD A BOOTRBLOCK ON THE SYSTEM DISK, SIMFLY SFECIFY THE
DIEK’S NAME (DDCUI) AND STRIKE 3 <CR>‘S

NOTE? WHEN USING WRITERCOT UNDIER VERSION 3.X UMSs THE DEVICE MNEMOMICS -
(DDCUY MAY NOT BE RECOGNIZED SIMCE VERSION 3.X LIKES LLOGICaL
NAMES INSTEAD OF DEVICE NAMES. S0... TO AVOID UMNMKMOWN DEVICE
ERRORS YOU MUST RE SURE TO USE THE CORRECT LOGICAL NAME 0OR USE
THE LONG DIALOGUE FOR THE DEVICE AND DIRECTORY SFPECS,

EXaMFLES ORAOILSYSO.SYSMAINTIFILENAME .EXT
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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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aé:g: 8/1/93

Usdates:

CSSE
VWO01-1/C05

11/750 REVISION CONTROL DOCUMENT

ICHANGES IN THIS UPDATE: ‘ R

'.-......---..--.-.....

| o« Added compatibility chart (1.1)

| o« Added Kernal ID Register and SID Switeh Info (3.0)
| « Revised and updated 11750 Kernal Rev history (4.0)
| = Rev B and Rev C backplane compatibility info

| o Added MS750=CA memory option info (5,2)

! » Updated {nfo on all options (5.0)

— ams s aum Can eme Gwm emm wme

TABLE OF CDNTBQTS
TTmTTEmTTTTTTTT Page
i.,0 INTRODUCTION coesoovasacoossccnctsoscsncsconnne 2
1,1 11/750 Compatibility Chart
2,0 REVISION CRITERIAsseescceoocvcsoscssccscnsscne 3
3,0 117750 KEENAL REVISION CONTROL.esocosscavecee 3

3.1 Kernal ID Register H/W Revy Level
Input Device (SID Switech Pack)

3.1.1 Electrical Regquirements
3.1,2 Installation Procedures

3.2 SID Register Problém
3.3 Microcode Revision

4.0 117750 KERNAL REVISION HISTORY.eevecocvrescces B

4.1 KA750 Module Revision Charts

4.2 KA750-00 Revision Summary (LR)

4,3 KA750-01 Revision Summary (VAX750=M=0001)
4.4 KATS50-02 Revision Sumrary (VAX7S50=R=0002)
4.5 KA750<03 Revision Sumrary (VAX750-R=0003)
4.6 XA750-38 Revision Summary . '

S.0 . OPTION REVISION ca"TRDLoou.oooooooOlOOQ;oodcois

5'1 !S750-AA
$S.2 487S0-CA
5.3 RH7S0
S.4 FP750
5.5 KU7S0
S.6 DW750
5.7 DR7S0
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INTRODUCTION

- This document is {ntended to define the revision nistory of the VAaX
11/750 system for purposes of identifyirg the compatible diagnostics,
¢irmware, and operating system software, (All references to the 11750
aoply to the 11751 as well, unless otherwise noted,)

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

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

INITIAL STARTING DOCUMENTATION
DOCUMENT DESCRIPTION

2Z-EVNDX=W,0 ~ VAX Diagnostic Index

ZZ=ECOAB=1,0 VAX 11/750 Control Store
Microcode Listing
C¢MTOS0
22=-ECOAD=1,0 VAX 11/750 Boot Rom Listing
TUS®
RKO07
RLO2

1,1 117750 COMPATIBILITY CHART
Tne tollowing chart sumparizes the compatible hardware, software;
si=rocode and diagnostic revision levels for each Kkernal revision,
For information concerning the module revisions for each option revision,
see Section 5,0,

11750 KERNAL REV WITH SID | 00 | 10 | 20 130/38 | 4X 1 5S5X | 6X |
11750 KERNAL REV w/0UT SIDI 00 | 01 | 02 | 03 | |
‘...-...‘.-..-.....-.-..-..---..-....-’.....---....-.----.--.....-..-.-.---l
H/W% Jptions: | | I | | | | |
eccecvsevecan } ' | | | } l |
KA7S0 i 00 | 01 I 02 1 03 | | I |
MS750=AA { 00 | ©00 | 00 1 01 | | ) |
¥§750=CA I e | = 1 o= = | | |
RHI50 . Il e | = 1 060 | o1 | ) | i
- FPISO - - - 4 =k = 4 =} 01-4 - - d- |
kU750 - - - R I L T . A R |
oR7S0 ST i RS IR T v T i
04750 - - i S R R | i
T O0x: s pvadx IV el |VelIVeTll|V=T]1 | t |
L asiease: I 2.X 1 2.X 1 2.X 12.%X,3 | | t |
WIZRI2IE: | 050 | 052 1 062 | 094 | | |

¢ CSne=¢ VAX Dilagnostic Evaluations (distributed {in the Speed Bullet]
€ar sucs that exist in a particular diasnostic release.
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REVISION CRITERIA

Cables, power Subsystenms, ventilati{on equipment, or mechanical design
Should not cause 32 change to the kernal revision level, Thne vax 117750
revision history for a particular Subsysten Oor ‘option w{ll pe desige

nated as follows,.,

relayout of modules teo eliminate rework wires or changes to docunente
ation that do net atfect operation of the system, Changes to purchase
Part numbers at the moduyle level should NOt cause the hardware revision
to be rajises either, Functional changes to any of the modules in the
Kernal Subsysteam ({.e, KA7SO CPU and MS750) increments each module
revision, as well as the kernal revision, A brady marker indicating

the modyle revision should be vrapped around the third tao down from
the top of the module handle, Hanutacturinq will be instructed to
attach the brady markers as soon as poessible,

A switch Pack and pull up resistor assembly has been designed ang will
be installea in all Rey ren backplanes shipped from manufacturing., The
switch pack will be set by manufacturing betfore it s shipped, An

under ECO control, so that when there is an ECO that changes tne switen
Pack setting ({.,e, a change to the kernal revision), the document wili
be ECOd and tne new switch pack settings added, (See Section 3.1 for

control store microcode revision, This is
. - - . - because VAX 11/7so does DOT have the FPLA teo
- oL - - intercept ECOfd Aicrocode locations, .

The figure 2«j dllustrates the forrat of the VAX 117750 systen
identificatisn Telister (SID). This register s accessible to raero
code and the console terminal through IPR address “X3E, Examination of
the register shows 4 bytes, 3 of wnich are functional, Tne high bpyte
is the processor tyde Code byte yused by the diagnestics and ooerating
System to decide ¥hich tyoe of Erocessor the Software 1is Sperating on,
Known type zodes are listed pelow,
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TYPE CODE BYTE PROCESSOR
00000000 undefined
00000001 VAX 11/780
00000010 VAX 11/750
00000011 VAX 11/730

Byte 2 of the SID register is alwvays.zero, Byte 1 of the SID register
{s the microcode revision of the control store, This number is gener-
ated by the microprogrammer in the REV750,MIC file of the microcode
1isting ECOAB, There {s a MICRO2 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 egquated value {s supstituted into the short literal field of the
microinstruction and becomes the microcode revision that appears in
byte | of the SID register., The number following MICROREV is DECIMAL.
You must convert the hex byte to decimal aster examining the SID reg-
ister, Byte 0 of tne SID register is the hardware revision of the
kernal. The hardware revision {s programmable on tne CPU backplane,
There {s a 74LS244 tri-state driver on the UBI module that interfaces
to the CPU WBUS, The MFPR microinstruction f£lows read this byte when
referencing the SID register, At Limited Release (LR) this byte should
be 00, Tnat 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 f IPR ADDRESS “X3E
! ' | | J |
| 00000010 | 00000000 | 00110010 | 00000000 |
J U | | I
¢.--..-.---.---.-*.---.---.oo-.-.#-.--.---.---.-.q-.---.---.---.--4.
TYPE CODE = 2 MUST BE 0 MICRCCODE REV HARDWARE REYV
= G =
Figure 2=1 - _ g 2

This example shows the type code as 2 (VAX 11/750), Microcode rev-
{sion is 32 nhex or SO decimal, and the hardware revision level {is
equal to zerd zZero,

Kernal Identification Register Hardware Revision Level Input Device
Description

The Hardware revision level of the kernal that (s visidble {n
byte 0 of the SID register i{s generated by a 16 pin DIP

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

that ground or open SID bits <7:16> to produce a binary number :
carresponding to the kernal revision 'level, Each dit of bpvte N ‘ -
0 of tne SID is pulled yo to +5V through a resistor contained

{in a 14 oin DIP pull=up resistor rackage,
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The Kernal Rev Level Input device (s manufacturesd using a
L 1.6" X 2,6" standard size fingerless bocard that has an edge

mounted 40 pin AMP connector to oress on the backoplane 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 <
with shelf {teas listed below,

Kernal Hardware Revision Level Input Device Parts List

Qty.

[P

Descrintion

2222227

40 pin edge connector
DIP rockereswitch 8 sw
DIP 4,7K terminater

PC board {,6"

X 2,6"

Housing backplane conn

DEC PN

12«11620-00
12-11164=04
13200005-00
$0=15141=00
12-16821<00

> is manufactured

Electrical Reguirements of the Kernal Revision Level Input Device

The kernal revision level input device requires +5V and ground to
operate prooerly. The input 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 backolane
and AMP connector,

to the input device,

Signal

(3

s L 60 00 B B OB DN O ENTE

w0
<
(1)
(o]
o
=

SYs 1D

- o
'wax

AMP pin

AA
cc
EE
HY
KK
MM
PP
SS

- gu

“XECOHOOUOXRIMN>

117750 Backplane

4008xx

Power consurption with all switches closed i{s acproximately

42 milliwatts,

A signal with a dash "=" implies a no connect

AMP pin Signal
B -
D -
F -
J -
L -
N -
R -
T -
v -
X -
FA -
BB -
oD -
FF SYS ID 7 H
JJ SYS IC &6 H
LL SYS ID 4 H
NN -
RR  'SYS ID 2 H
“TT _ "SYS ID O H
vV +5V

equal tﬂ\
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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 1looks
1ixe; the section containing the bits that must be set is
depicted (n a larger scale at the rignt,

+-o----.---....h-*

REG BIT POSITION

] sYs ID | 7 6°S 4 3 2 1 0 <= ETCHED ON BOARD
0.' 765‘3210 l o §..-...--....-,-.--.--...Q
| *A ¢eocccccssy I F 14 2 3 4 S 6 7 8 |<e SWITCH NUMBER
{ =C 1123456781 | F |secenscasssvcovscsvnnsans | STAMPED ON
i = 111ty | A IR A R R R A R R N SWITCH=PAK
I = toccccccss | A A N R N R -
| = 5415142 | I I I A R A N A e B
| = 801S141A | ¢evocnssccsesscscansccenaey
| = boccavcenad i
| = IDIGITAL | |
| = ¢oveosccoa) } OfFF = 1§
| = boonscvvany ]
| UY IRES PAK | | )
+=| boncccscany i
| SIDE ¢ |
{occencovnsvoenaed
TABLE : TABLE 2
Microcode Identifier Field Hardware Revision Identifier
XXXXYYYY : ’ ARDNTTTY
00110000 = 30 = CMTOSO | 00000000 = Xernal Rev 00 |
00110010 = 32 = CYTOS52 | 00010000 = Kernal Rev 10 |
00111110 = 3E = CMTO062 | 00100000 = Kernal Rev 20 |
01011110 = SE = CMT093 | 00110000 = Kernal Rev 30 |
00111000 = Kernal Rev 38 |

SI1D Register Hardware Revision Problem

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

an 8 bit 74L5244 triestate driver chip interfaced to the backplane, The
cnip inputs are not inverted in the driver and are not pulled up either.
so the resultant data with SID register byte 0 not programmed is FF.
Sinece the inputs just "floats"™ at times the output may not always be FF
This is a problem when running the DIAGNOSTIC SUPERVISCR, The super-
visor "forgets" wnere it came from and the program data must be enter=
ed manually to get the supervisor to "remember®" where {t came £ron,
This is time consuming, especially if the field engineer aust power the
machine uyp and down to replace modules, The result is the NTIR Is ex-
tended to repair the machine., The register must be wired HI or LO, but
wiring the bits HI {s another problem, The CPU power supply must be
connected to the chip inouts directly., If the 7415244 fails by shorting
tne input pin to ground, hopefully the chip vwill burn open, but if not,
other damage could result, There shouid be a pulled up +SV throudh a

1K resistor to several unused backrlane pins. The SID register switc”
pack and pulieup assemply attaches 8Cross siots 3 and 4 section B of
tne bdackplane, B3ack plane pins will protrude througn the PC toard an4
sins 1sed will have a female socket that is easily grasped with &

scape prave,
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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 KERMAL REV WITH SID | o0 | 10 | 20 | 38 | 4X 1 5% |
11750 KERNAL REV W/0UT SID| 00" 1 01 | 02 | 03 | 3 !
=====3==:===========:===========:33:3:::3:33=========3================

MODULE |  SLOT B | 1 | | I |

L0002 | 2 | B |1 ¢ I c 1 c,0 |- ] ]

L0003 | 3. | B I C I ¢c,0 1 C,D I I i

LOooO04 | 4 | E | F I Hed 1 H,J | I !

L000S | S I D | E | F | H | { |

Loo11 | 10 1 D I D I D I N/A | |

L0016 | 10 I #,A | ®,A | ®,A | ¥,A | i i

Mg728 I 11-18 S I« i C I C I C i | |

M8750 I 1i-18 | N/A | N/A | N/A | N/A i |

Me313 | 28 Ae~B 1A I A | A,8 | A,B | |

."""""""“""""""""""""""""""""""""""']

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

TUSS i coN | e I B | B I B | | |

CONT PANEL 1 C 1 C I I C | | ' |

BACKPLANE I C I C i C I C | ! |

The L0011 or the L0016 controllers are valig for hardware revision
00,01 (10) and 02 (20): however, these revisions will not suoport the
MS750=CA memory o>tion, The minimunm accedtable revision for inclusion
of the MS750=CA s hardware Rev 48, See ¥5750=CA option chart (Section
§,2) for reguirenents,

KA750=00 REVISION SUMMARY

*+ This {s the initial introduction cf revision control on the
11750 and represents the minimum module revision leveis at FCS =
;0c§ooer 1980, : T

* éomoa:iﬁié-Reéigibn Levels:
. micracode version at FCS = CMTO0SO0,
. VAX/V¥S version at FCS = 2,0,
. Diagnostics

current Diagnostic Release i{s V, Refer to EVNDX and
tne VAX Diagnostic Evaluations for each Oiagnostic Te-

----- oo Cmmmsi Bt toatd{ary Smar mammatini{liey mramlipwc.
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Quick Check = >>>E/1 3E

I 0000003E 02003200
>

SID Register Switch Pack Setting = Set bits 0 to 7 to the
0N poesition (Seg,nelow)

REG BIT POSITION
7 6 5 ¢ 3 2 1 0 <e= ETCHED ON BOARD
0 ¢occscecsccsosconcacosavanyd
FI1 31 2 3 4 S 6 7 8 |[<e== SWITCH NUMBER STAMPED
F ‘.--.-.--------.-.--.-...' O~ SWITCH PACK -
tiot1ol1otiotioctiotiontogl
LINFINIINLINDINTINTINDING

$oevesonsccessscssccavassanyd

4,3 KA750=01/Ka759=10 REVISION SUMMARY

s

This represents VAX750=¥=0001 FCO = began shipping from
manufacturing 12/1/80, Field implementation began 3/8%,

This FCD combines a microcode change and a hardware change
to tne L0003, L0004, and LOOOS Modules, The CPU backplane is
also modified, The following ECOs are incorporated,..

L0003=-TW0O01
L0004=TW003
L000S=TW002
70=16486=TW001

This FCO was implemented to inhibit the possible interrupticn
of an instruction that references the Unibus address space
performing a DATIP. 1f 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 pos-
sible conflict:

ADDY3 #12, physical translation to @#°XFFFF20
Part of this FCO also connects some signals £rom the CPU
to the FPA (slot 1 to slect 2) for FPA interfacing and alseo
the drawing set of the FPA is modifled for signal name contine
ulty.
Compatible Revision Levels:
; ﬂicrocoﬂe - cvtosz-

. VAX/V4S Version 2,2 = backwards compatible ts 2.0
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’ Diagnostics

Current EVNDX release is W, The following diasnostic

}compatibility problems have been identified:

ECKAX = Test fails MACHINE CHECK TEST 7 with optional
- WCS module installed, Diagnostic Bug.

EVKAS « Intermittant failures on the CVIPL and other
instructions. Absence of post=process CLKX
bit?

ECKAC = 4,0 or hicher will fail test 7C 1t this FCO
{s missing,

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

Refer to EVNDX and the VAX Diagnostic Evaluations for each
Diagnostic release (see Speed Bulletins) £or
1ncomoat1b111ties.

¥ Quick Check -

A, >>E/1 3E

I 0000003E 02003401 (w/out SID)
25>

>> 1 0000003E 02003410 (with SID)

B, Inspect L0003 module and look for a 7427 in chip

position El, Alsc inspect the backplane assembly
iook for a wire from 100B10 'to 200810 (MEM STALL

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

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

REG BIT POSITION

w 7 6 5 4 3 2 1 0 <=-= ETCHED ON BOARD

0 ¢oveoncsvecvovsocscscsscvsssd

F Il 1 2 3 ¢ S 6 7 8 I<e=  SWITCH NUMBEZR STAMPED

F '.--.-.-.-..-.-.--.--..." ON SWITCH PACK
Lioiisiatiarioioriottoll
FINVINFINFIFLINLINLINVING
AR N A A R R R B R
+-.--....-..---....---...+ (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 EYNDX and the VAX Diagnostic Evaluations for
each Diagnostic release (see Speed Bulletins) for
incompatibilities,

Quick Check = >>>E/I 3E- .
I -0000003FE 02003E02 (¥W/out switch)

>
> I O0000003E 02093E20 (wWith Switch)
4 SID Switeh Setting =
Set SID register switch bit 0 te 4, 6§ and 7 to ON position
Set SID register switch bit S to OFF position, (See below)
REG BIT POSITION
7 6 5 4 3 2 {1 0 <= ETCHED ON BJOARD
0 ¢esccoconcovseosnsonscassscsny .
FI1 1 2 3 4 5 6 7 B8 |<== SWITCH NUMBER STAMPED
F |ecacecocescccccasccnvanas| ON SWITCH PACK
t1oriaiidtiatigriotiotiolt
PINFINLIFIINVIRIINFINDINGI
R A R A R R R (OFF = 1)
docvvorseccsscnvceonenesand
4.5 'KA750=03/KA7S0=30 REVISION SUMMARY
% This reoresents VAX750-R=0003 FCO, Mfg, began shioping 2/22/82:
field 1mplenentation began January 1982,
¥ Thnis FCO {s based on ECDO LOO00S=TW00S
L0004=-TwW004
and corrects interface problems witn the floating point
accelerator FP750 wnhich began shipping Jan=1982,
Also, the layered software product DBMS must have this FCO
in order to operate correctly, This product will report
to ooerator if the system does not have this ECO installed.
¥ Compatible Revision levels:

- Microcode = CMT094 replaces CMT052 or CMT062, Refer to
REV7S0.MIL £1ile for a list of all fixes to
the microcode,

R T VAX/VYS « Current version is 2.4 aﬁd {s packwards
cempatible to 2,9,
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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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KA750=38 REVISION SUMMARY

rY s xxrxrr x> X X L 0 0 0 0 X 2 4 1 4
-

x This represents VAX ECO 7016486=T#002, which brings tne
backplane rev to C, Manufacturing began shipoing 6/1/82,
This ECD do0es not increase the hardware revision on the
kernal, i -

¥ ECO was done to expand the backplane addressing capapilities
to support the optional 1 megabyte memory 2array system,

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

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

Set switcn bit positions 0 to 2, 6 and 7 to-the ON position,
Set switeh ai; positions 3 to 5 to the OFF position.

REG BIT POSITION
6 5 4 3 2 § 0 <e== ETCHED ON BOARD

Py YT Y XTI Y L L L L L L X g

7
0 -
F {1 2 3 4 5 6 7 8 I<== "SWITCH NUMBER STAMPED
F c-...-.---.-.-..--.----.' ON SWITCH PACK

orioliotioiicitolioliogl
NIUINVIELIFLIFLINDIREIND

1YLIFLIRRERLL B 11 0l (OFF= 1)

|
-....-.......-.-..----..*

+
|
|-
1
()
|
+

OPTION REVISION CONTROL

.

The option interfaces and adaptors will nave a separate revision
nistory from the CPU, The KA750 CPU Kernal subsystem will
include the following integral subdsystems,

cPU KA7S0 . 70=16486 CPU Backplane Asenbly
L0002 DP~ Module
L0603 MIC Module
L0004 UBI M“odule
L000S €CCs Module
TUS8e=XA Tape Drive Unit
£4«13489 TUS8 Tape Controller Unit
. M5313. - . UET Unibus Terminator/
: ’ U Exerciser
MS7S0=2A _ LOOil Cu Module
T - MB728 ) 258KB array board
4S750«CA L0016 Cantroller
MB7S50 {¥3 array board

Mg728 256K3 array boarsd
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_OETION RH7ISO L0007 MBA Module

KU750=YG 5413865=C Add on daughter board

PRS0 Looo1  FPA wedwie
WSO L0010 -  2nd Unibus Module
DRIS0 L0014 Interprocessor I/F Module

The internal options of the 11750, with the exception of 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 KU7S50 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 used during the developrent of the opticn., Earlier
compatible revisions will be noted only if they have been tested
and proven to work,

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

MS750=AA OPTION REVISION DESCRIPTION

MS750=AA Revision I o0 1§ 01 | 02 | 03 | 04 | .05 1]
Twoouie 1 swat- 1 L4
Twootr 1 10 1o 4o 4
Twoots 1 10 LA w1 1T
R I I R
TTBACKPLANE 70-16386 1B 0 € 1 1 1 0

MS750AA=00 REVISION SUMMARY

¥ Creatisn date i{s October 1980,

*  This is the inftial introduction of reviéion control on the " -
MS757=AA and represents the minimuem module revision levels at
FCS. . ’ .- . ’ . -

L] Note tnat only L0011 memory controllers shioped at FCS, Note
that the LOOL16& controller, wnich will support both the MB728 and
the newx 482752 memory arrays and will be availaole in Q1FY353,
can also> be used {n a Rev 00 machine,
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* Shortly after FCS, VAX7S50=-M=0001 was done which increased the
: Rev of the packplane from A to B, Only 27 machines were shipoed
with "A" backplanes,

MS7SOAA=01 REVISION SUMMARY

¥ Creation date July 82.

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

*  The L0016 is not valid for Revisfon 01 = that combination (L0016

and Rev C backolane) is a new option designation = 4S750=CA (See
below),

¥ The MB8750 mewnory array will not function in an MS7S0<=AA option
contiguration, )

* Diagnostiss = ECXAC and ECKAM, ' Run ECKAC f£irst; run ECKAM in
~ QUICK VERIFY mode,

MS750=CA OPTION REVISION DESCRIPTION

_MS750=CA Revision i 06 Il 01 | 02 |} 03 | 04 | 05 |
R T
TLeois v g0 iAo T
T P P e R R R T
B N T
TTRNCKPLANE To-18488 1€ 1 40 n

MS750CA=00 REVISION SUMMARY

¢ Creation date - projected August 1982,

¥ This is the initial introduction of revision control for the
MS750«CA and represents the minimum revision levels required
for FCS of tnis option = July 1982. .

'i'.'uote that the L0013 cannot be used 1n this oeticn. E

¥ Any mixture of M8728 and 48750 arrays will tuaction. newvever,
#8750 arrays Tust occupy the slots adjacent to the Longé
controller, starting with siot 11,
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* 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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5.4+ FPIS0 OPTION REVISION DESCRIPTION
FP750 Revision | 00 | 01 | 02 | 03 | 04 | 05 |
MODULE |  SLOT | I I P |
L0001 | 1 '8 1 ¢C L I I |

FP750=00 REVISION SUMMARY )

* Creation 4ate is FCS = December 1981, This represents the
minimum module revision level regquired at FCS,

¥ 11750 kernal rev must be at Rev 3 (Rev 94 microcode reauired).

* Diagnostics = ECKAB (min, rev. 7.2)
. ESCAA (min, Trev, 604)

EVKAB (min, rev, 2,5)

EVKAC (min, rev, 4,0)

EVNDX 4.9 (Jan 1982)
. W

FP750-01 REVISION SUMMARY

* Creation date is March 1984,

% Represents FP750=R=0001 FCO consisting of ECO L0001=TW002, which
£ixes the prodblem of the FPA not powering 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) = "
5.5 KU750 OPTION REVISION DESCRIPTION

KU750 Revision i o0 1 01 I 062 } 03 | 04 | 05 |

MODULE |  SLOT | ! ! | I | |
.5413855~C| attaches | BN R | I BN I
“q{to LOOOS | C 1 -: 1 bo-o - - |

.--------.---.-O.-Oﬂ-ﬂ-----..B.’h.-----..-.-.-.----‘----....------
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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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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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CPTIONS? (SEVEEAL OPTICLS AW avVariigLe:
Default: RCLL-UP
Options: K RULL=JP
K BRIEF
C CRYPTIC
S STAwNDARD
ROLL=UP A QUICK SUMMARY GF ERRCERS FGR FACA FAILTING CEVICE

#ITH NC DETAILS ABUUT THE INDIVIDJAL ESRRCKS,
THE TOTAL WILL EQUAL THE SUM GF HARDWARE AND
SOFTWARE EPRRORS.

BRIEF COnTAIMS A BRIEF DESCRIPTION ABOUT FACHY EKROK
A). TYPE OF ERROR
INCLUDING: B)., DEVICE OR CUMPONENT WNHICY CAUSED IT
C). A SEGUENCE NUMBER
D). A TIME WHEN THE ERRUR WAS LOGGEL

CRYPTIC DEVICE AND CPU ERRORS ONLY., Td&£ 2UTPUT WILL
CONTAIN THE CONTENTS OF ASSOCIATED REGISTERS
WITH EVERY ERROR BUT nO EXPLANATION,

STANDARD EVERY ERRQOR HAS AN ENTRY AND A CUMPLETE BREAKDGwM
' OF REGISTERS AND A DESCRIPTION OF Y4AT THE REGISTEKS
ARE, '
DEVICE NAME? (INDIVIDUAL DEVICE OR <CR> FOR ALL)
ce CPU ALD CMI
co CONFIGURATIGN CHAYGES
: ME MEMORY AND ALERT
DEVICES: SY SYSTEM INFORMATION AID BUGCHECKS
DMAX RK’S
DBAX RP’s etc.
. D ALL DISK
M ALL TAPES
MT
MF

UMKNOWN UNKnOwN DEVICE ERRARS

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

Example: =D EVERYTHING BUT DISKS
=/CONFIG EVERYTHING EBUT MOUNTS AND OISHIINTS
AFTEFP DATE? (DESIPED FIRST DATE QF EJTRY)
SeFORE DATE? (DESIKED LAST DATE OF ENTRY)
XX=YYY®19ZZ XX:XX2XX.XX
DAY HMONTH YEAR DELTA TIME 1IF NDESIRED
Example: 11{=SEP=1981 03:22:00,.C0

HRS MIN GEC 100ths

1¥ YOU DID NOT SPECIFY 24 NUTPUT FILE Jb DEVICZ, THe SYE FRCGRAN
wILL INSTRUCT YCU T3 ALIGN THE PAFPER A¢D SIRIKE RETIKR.,

IF YCu SPECIFTED AN JUTPUT FILE TR DEVICE, Y/ SHONILG FICRIVE a
SUCCESSFUL CUMPLETIOMN MESSAGE, AT THIS TISE Y0U £OULD 21I.4T o=
TYPE [HE JJUTPUT FILE,.
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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 obﬁain 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 doné, either an automatic
bootstrap from the default bootstrap device or a halt
will be done.

b. If the machine halts, the microcode progranm 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 microcodd 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 Dbe executed in the bootstrap
process. This program can be either (l) stand-alone BOOTSS,
when the bootstrap device is the TU58 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 BOOTS8 commands to set up register input values and
to locad and start VMB.EXE.

b. If the bootstrap operation is performed directly from the
system disk using VMB.EXE, the microcode program cderives
the register input values.

VMB.EXE is the primary bootstrap program, which contains
CPu~-independent code and CpPu-dependent routines. It also

contains a set of primitive non-interrypt-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)
(2)

(10)

(11)°
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1f requested by means of the toot 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 I/0 page of the UNIBUS is mapped.

Data structures allocated are:
MASSBUS -- adapter control block

channel reguest 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 svstem device into nonpaged pool,
connects its interrupt vector, and derives the name
of the system disk. The rule for the system disk
Gevice 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... Consegquently, some care is:
reqguired when configuring multiple
controllers of possible system disks
across multiple buses.)

unit Passed from VMB.EXE input, register
R3. ’
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c.

4.
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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 1list.. The completion code then jumps to the
scheduler, which ultimately results in SYSINIT being
swapped in and started.

SYSINIT performs the following:

" (1) If necessary or requested, prompts 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-1l 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.

STARTUP reads input from the start-up command procedure,
which causes it to:

(1) Create logical names.
(2) Run SYSSSYSTEM:SYSGEN to configure the I/O system.
(3) Install known images.
(4) Invoke [SYSMGR]SYSTARTUP.COM.
(5) Log out.
SYSTARTUP.COM is an empty command procedure distributed

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 d&ynamic loading of and connecting to -
drivers. (The operator, null, and mailbox drivers are
permanently part of the executive image.)

Provides for the creation of new parameter £files (which
have an encoded format).

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 11/7350 DATA PATHS.

INITIAL INPUT ARGUMENTS

>>>D/L/P 100 005251D0 MOVL (R1)sR2
HALT
>>>D/6 1 1000 | SET UP ADDRESS OF 1000 IN R1
>>>D/L/P 1000 12345678 SOME DATA IN 1000
>>>8 100

AND WERE OFF... THE START COMMAND 1S DECODED RBY 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 PC» AND SINCE WE SPECIFIED A NEW PC INSIDE THE START COMMAND»
AN EXECUTION BUFFER FLUSH TAKES PLACE. AN XB FLUSH REMEMBER DOES
NOT WRITE ALL ZERQ‘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 FC
AND PERFORMING A BUS READ FROM MEMORY. SINCE THIS FIRST FREFETCH
HAS ONLY FILLED XBOr ANOTHER PREFETCH WILL OCCUR USING THE FC+4
AND THE I-STREAM DATA RETURNED WILL BE PUT IN XBl. NOW THAT WE
HAVE THE XB‘’S FULL OF DATAr THE PRK WILL START MONITORING THE '
PC BITS 1:0 AND THE °XB SELECT® LINES FROM THE MDR CHIFS» AND THE RUT
FIELD OF THE MICROCODE LOOKING FOR HIS TWO CONDITIONS TO EE MET.

1). IS THERE AN EMPTY XB? DETERMINED 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
MICROCONE AND WILL INITIATE A PREFETCH WHENEVER IT’S CONDITIONS
ARE MET OR THE PC GETS REPLACED BY THE USER OR THE USERS FROGRAM.

EXAMPLE: 28$:¢ BRB 2% THIS BRANCH INSTRUCTION WOULD REFPLACE THE
PC WITH THE PC PLUS THE BRANCH OFFSET.

FINALLY AFTER THE FIRST XB WAS FILLEDs THE MICROCODE 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 NOUW...

- BLOCK NUMBER 1

DFM MIC MEMORY
’ ’ ’ ’ ’ ———
! ’ y i/ \! PC 100 ! PC#4 104 (/===\!| -
! [SPAJ<--! RNUM ! ! W BUS ! ! € ! 100=00526100 !
! AN /1 VA ! M ! 1000=12345678 !
: V4 ' R S M ;
! IRDX { M BUS ! MDR IN===/t :
| ymm—— N ! P~ ’
! OSR ! : : R
veeeei ROM ! : : [PRKI======>[CMK]==~"
(Y : : L_.> PCL1:0> :
: - p=——==y H H :
: : ! IRD1: : : :
0.0000.)..OOOO: RO" : : : :
¢ : Vot : H :
L : : : ! 103 102 101 100
¢! | y======e-=y | XB DECODE BUS ! :
$ eeol IRD! OSRIZ {00 ¢ 52 ! 61 ! DO iXBO
$ ¢l Vemwee——e=’ [MSQ] ! I H
s IRD CSACT | ‘ol XX 1 XX} XX 1 XX iXB1
I : 107 106 105 104
$ 8 ccs M CLK
0 e y
: V= - =
V>
Vem——— >>S 100 ,

"Bruo
y

LETS BEGIN... AFTER THE START COMMAND INITIALIZES THE MACHINE
AND WRITES THE FC» THE MICROCODED BUT FIELD GETS AN IRIDM.

PC | PC+4

1. IRD1 OCCURS
100 ¢ 104

ON AN IRD1 WE KNOW THAT TWO BYTES OF I-STREAM DATA WILL EBE SOURCED
FROM ONE OF THE XB’S OVER THE DECODE BUS TO THE IRD GATE ARRAY.
SOURCING THIS DATAs MOVES AN OPCODE AND THE FIRST OPERAND SPECIFIER
INTO THE IRD CHIPs» ANI' THE OFCODE IS ALSO SENT TO THE IRD1 ROM FOR
DECODING. SINCE TWO BYTES WERE SOURCEDs WE BUMF THE FC BY 2.

PC ! PCt4

REFER TO BLOCK NUMEER 2
102 1 106
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ICROWORD NUMBER 1

AT THIS TIME THE IRD1 ROM WILL LOOK AT THE OPCODE AND WHEN IT DECODES
IT AS A MOVL INSTRUCTION, IT WILL OUTPUT BITS 3 THROUGH 9 OF THE BASE
CONTROL STORE ADDRESS WHICH WHICH WILL TAKE US TO THE PROFER MICROCOLE
ROUTINE. ALSO AT THIS POINT THE IRD CHIP WILL EVALUATE THE 1st OFERAND
SPECIFIER AND OUTPUT 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.(OSR DECODE) )

THE MDR WHICH CONTAINS GARBAGE WILL BE BACKED UP IN THE Q@ REGISTER.

xx%x SEE BLOCK NUMBER 2 XXX

BLOCK NUMEER 2

-

DPM MIC MEMORY

’ ? ? 14 4 4
H ’ s I/ \! PC 102 | PC+4 106 !/--=\| !
! [SPAl<~=-{ 1 RNUM I | W BUS ! ! € ! 100=005261D0 !
H H AN /: VA =-—=2>1000 i M 1 1000=12345678 |
H Vommm—— >CGPR 11=->1/ H LD S :
¢ IRDX ! M BUS | MDR IN\===/1 H
lywm——— HA H R ’
{! OSR ! : : HE
00000‘ ROM ! H : :PRKJ ----- >tC"KJ"“"

A ‘ H H L_.> PCL1202 :
H - g m————— ] : : H
H H ! IRD1! H : :

eesseesdecscset ROM | H ! PC H

s H H H ! 103 102 V101 100 !

¢ e r ¢ XR DECODE BUS 1 :

$ eeer DO Y 81 1L P00 1 52 1 XX 1 XX 1XBO

¢ 3] ‘em—em———=’ [MSQR] ! LI H

- IRD CLSACT ! o XX P XX XX 3 XX 1XB1

L ! 107 106 105 104

LI ccs M CLK PC+4

$ 0 e 4 :



WHEN THE SPA GATE ARRAY SEE’S THE NUMBER IN RNUM» IT UILL.]'4L(3
SELECT THE CONTENTS OF R1 AND SEND IT OUT ONTO THE R BUS,
THROUGH THE B LEG BYPASS OF THE ALU AND QUT 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

THE SECOND MICROWORD WILL CAUSE A BUS READ CYCLE TO OCCUR FROM
MAIN MEMORY INTO THE MDR.

xx%x SEE BLOCK NUMBER 3 XXX

BLOCK NUMBER 3

DPM - MIC MEMORY

. "o va o= ea ew @

14 14 ? 4 ’
: ) s V/ \! PC 102 ! PC+4 106 i{/===\i
! LSPAJL==} RNUM ! | W BUS | 1 C ! 100=005261D0
H M AN /: VA 1000 ===—====> { M | 1000=12345478
H i/ H ¢ I
! IRDX ! M BUS ! MDR 12345478 <K=== (\===/|
y————- HAN H HEE
¢t OSR | : : -
eccsoel ROM ! H H tPRKJ""“)‘EC"K:---I
f HAS i H ! Loo> PCL1:0> H
I pm———=y ! :
H H { IRD1: : : H
o ocsvcee)sesosel ROM ¢ : : PC H
$ 8 1 R : ! !
2R T T ! b ! 103 102 V101 100 !
R I I » | XB DECODE BUS ! =
$ 0t .eel DO I 61 X ! 00 ! 52! XX ! XX IXBO
33 81 Se————————’ [MSQ1 ! b !
$: 3! L IRD LSACY ! ‘o1 XX ! XX ! XX ! XX {XB1
338 : 107 106 ~105 104
: 3t CCS M CLK PC+4
$ 8 ymmmmmm———— ’ H
RIS Pt
: ‘=—=>I!C READ !
Ve >4 FROM !
{A  MAIN H
{D MEMORY
[ ]
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NOW THAT WE HAVE OUR DATA IN THE MDR, 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
QUT IF REGISTER MODE IS USED AND WHICH REGISTER TO GIVE RNUM IF NEEDED.
THE IRD CHIP WILL SEND THE OPCODE TO THE IRDX ROMS TO SUFFLY AN ADDRESS

THE IRDX (OSR) 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 TI”E'THE IRDX ROM WILL OUTPUT AN ADDRESS THAT UILL
PLACE US IN THE MICROCODE TO HANDLE THE NEEDED OPERAND 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 RE SENT ACROSS THE M BUS,»
THROUGH THE ALP CHIPS AND ONTO THE WBUS TO BE WRITTEN INTO THE
SELECTED GFR AND THE MICRO ROUTINE WILL END UP WITH ANOTHER IRD1
FOR THE NEXT INSTRUCTION.

%x%x SEE BLOCK NUMEER 4 XxX
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BLOCK NUMBER 4

DPM MIC _ ' MEMORY
y ) y ’ ’ ’
H ’ -——y 1/ \! PC 103 ! PC+4 107 i/===\| :
! CSPAJ<~--! 2 RNUM ! | W BUS | ! C 1 100=005246100 !
H H L AN /i VA ! M ! 1000=12345678 |
H : i/ H - S H
H ‘eeee=3LGPR 2]1<{=== M BUS == MDR <====12345478 i\-=-=/! H
REG, | y==—=== HAN H RS -
MODE ! OSR ! ! ! HE
eseceeet ROM ! ! H [PRK]====ee>[CMK]==-"
s | Y H H Lo-> PCL1:0> H
H H - P mm————y H H B
i H : t IRD1! H H H
S seseesedecesses ROM | H H PC H
s ¢ 1 : VowTww= H H H H
- : H H ! 103 vi102 101 100
!l yemmmme—a— » | XB DECODE BUS ! H
2 .eef DO ¢ S2 1 - t 00 § XX I XX § XX iIXBO
$ 3 ¢ Vemme————=’ [MSQR] ! - H
- S IRD CSACT ! XX P XX P XX 1 XX 1XBl
: : :\ = (4 A ) 4
HE : 107 =106 105 104
S : H
- S cCcs M CLK PC+4
s s y :
$ 3 =>iN/A 1K=
Vee=>IN/A H
cmmw=> <1020 H
i WRITE MDR !
{ TOGPR 2 |
t IRD1 !

HAVING JUST FINISHED THE MOVL INSTRUCTION», THE MICROCODIE ROUTINE
LEFT US WITH ANOTHER IRD1. AS BEFORE AN IRD1 WILL SOURCE TWO MORE
BYTES OF I-STREAM DATA OVER THE XF DECODE BUS» INTO THE IRD CHIF
AND ALSO UP TO THE IRD1 ROM. AS BEFORE THE PC WILL BE BUMFED BY 2.

105 ¢ 109
xx%x SEE BLOCK NUMBER S XXX
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BLOCK NUMBER S

DPM MIC
’ y ’
H ’ y \{ PC ! PC+4
! CSPAlL=-1 RNUM ! | W BUS !
H ‘4 /7t VA
H H H
i IRDX { M BUS | MDR
HE L H H
11 OSR ¢! ROM 0S INH ! H
eoeseel ROM | H H [PRK]======>CCMK1]
| Ve H H L_.> PCL12:0>
HE pm————y H H
H H ! IRD1: H H
0......)......: Ro" : g = Pc+4
$ ' 100 H ! 103 102 101 vi100
$ | ygm==—e——==y; | XB DECODE BUS !
¢ seet 00 1 XX 1<K 1 00 1 XX 1 XX & XX
! ) Vemmeccne- 7 [MS@l | HH
HE IRD LSACT ! ol XX XX XX XX
- H 107 106 105 ~104
: 0 ccs M CLK PC
$ oy y -
HERE > G
‘Vem=iC H
————=1S H
1A H
in H

e mn aw Ce G0 S o= ' -n we "o we oo Do oo @

{ XBO

i XB1

MEMORY

100=003261D0
1000=12348678

NOTICE WHAT HAFFENED 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
A PREFETCH CYCLE WILL OCCUR USING THE PC+4 AS OUR ADDRESS TO

XBO.

FETCH DATA FROM MAIN MEMORY.

WANT.

IF WE SEND THE ADIDRESS OF 109 OVER THE
CMI WE WILL GET BACK THE LONGWORD ADDRESS CONTAINING 109. THIS IS

~ DUE TO THE FACT THAT THE CMI IGNORES RITS 0 AND 1 OF THE ADINIRESS
THUS GIVING US A LONGWORD ADDRESS OF 108 WHICH IS EXACTLY WHAT WE

%xxx SEE BLOCK NUMBER 6 XXX

N e e we we ow W
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BLOCK NUMEER 6

DPM | ~ MIC. MEMORY

-
"o 9

® 60 00 00 00 00 ¢ €0 00 00 00 00 00 00 00 (1]

1 4 1 4 1 4 14
: y y I/ \{ PC 105 | PC+4 109 {/=-==\i !
! LSPAJL==} RNUM ! | W BUS | t € ) 100=005261D0 |
! AN /% VA ! M ! 1000=12345478 |
' 1/ ] S :
: ! M BUS | MDR INe==/1 . H
{ymmnea HAN H S !
! QSR ! ROM 0OS INH @ i I
eosecses ROM ! H H EPRKJ“"":’EC“KJ‘“‘"
H et i : H Leo> PCL1202 H
H - g —————y : H H
: H { IRD1:} : ' H
esesvesdececes! ROM ! H H PC+4 H
I H {100 : ! 10B 10A 109 vi108 |
Pl - » § XB DECODE BUS ! H
$ eeel 00 1 XX 1} XX 1 XX P XX § XX i1XBO
Sl Vemmmene—— s [MSQl ¢ I H
I IRD Lsacl ! -5 XX 1 XX § XX} XX 1XBl
s H ’ * ’
S 3 H 107 106 105 ~104
s 2 cCs M CLK PC
- S s
¢ V=21 1K=’
Vem=2iC H
Veme==>1S H
Y H
iD H
. .

EXECUTION OF THE NEW INSTRUCTION TAKES PLACE SIMUTANIOUSLY WITH

THE PREFETCHs BUT NOTICE WHAT INSTRUCTION WE ARE USING...

IT IS A HALT INSTRUCTION. WE KNOW THAT A HALT INSTRUCTION HAS

NO OPERANDS ONLY AN OPCODE, 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 NAMED °"ROM 0S INHIRIT®
IS OUTPUTED 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 SFPA CHIP FROM LOOKING AT RNUMs AND FINNALY THE *LOD 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 MICROCODE ROUTINE WILL ...

1). SET UP A HALT CODE OF 06 IN A TEMFORARY REGISTER

2y, ADD 1 TO THE CURRENT PC GIVING US PC=106 AND FC+4=10A
32). VARIOUS OTHER TASKS REGUIRED TO SHUTIOWN THE CFU

4). AND FINALLY SENI THE PC 7O 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
-

L

104

00000104 04
>2>

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 INSTRUCTIONS, 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,y WOULD SUBTRACT 2 FROM THE PC 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 Z©CS
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 HELFP 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
1S CAUSED ONLY BY TWO CONDITIONS WITHIN THE LOGIC OF THE UTR CHIF.
THESE CONDITIONS ARE AS FOLLOUWSS -
1. TRANSLATION BUFFER PARITIY ERRORS IN DATA OR TAG

2. BUS ERROR

THIS SOUNDS EASY BUT WHAT CAN CAUSE A BUS ERROR IS THE PROEBLEM.

PLEASE LOOK AT THE FOLLOWING CHART AND READ THE EXFLANATION EBELOW
IT.

8 (MACHINE CHECK UCODE ADDRESS)

2
L4
*
*
L 4
L&
*

e oo
oo o0
*

TB PARITY ERRORS BUS ERRORS

e
*e
e
.o

oo D oe 00 oo
oo 3¢ eo o0 oo

UNCORECTABLE DATA NON EXISTANT MEMORY
CACHE PARITY UNCORECTABLE .RLTO NXM
ERROR LIATA ON
ON CMI CMI

WE WILL USE THE ABOVE CHART TO INTERPERT THE MACHINE CHECK LOGOUT
THAT IS OM FAGE 25 IN THE VAX 11/750 DIIAGNOSTIC MINI REFERENCE GUIDE.
ATTACHEDY TO THIS SHEET IS A COPY OF THE LOGOUT ANDI' A BREAKOQUT OF

THE NEEDED REGISTERS IF YOU HAVE NO MINI REFERENCE GUIDE.

WE NEEDI' TO CORRECT ONE AREA OF THE LOGOUT IN THE MINI REF. GUIDE
BEFORE WE GO ON. AT LOCATION (SF)+28 IT SHOULD READ MACHINE CHECK
ERROR SUMMARY REGISTER ANDI 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 ADDRESS IS BROUGHT IN IN FROM SCBE+4 AND THE
VECTOR BRITS O AND 1 ARE CHECKED. WE WILL ATTACK THE STACK DUMF FROM
TWO AREAS?

1., INFORMATION RELATING TO LOCATION OF FAULT (PC ETO)
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 ADDRESS OF
THE OPCODE OF THE FAILING INSTRUCTION. EX: IF YOU

ARE PREFETCHING AND USE AN INSTRUCTION AT ADDRESS 1000
AND THAT INSTRUCTION HAS S OPERAND SPECIFIERS THE ADDRESS OF
THE OFPCODE +2 IS STORED IN THE PC BACKUP REGISTER UNTIL
THE NEXT OPCODE IS USED.(IRD1 TIME) AS YOU USE THE 5
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).

R

AT (SP)+30 WE HAVE THE STANDARD PSL.

CAUSE: WE SHOULD FIRST LOOK AT THE SUMMARY FARAMETER COLE
AT (SP)+4. GENERALLY SFEAKING YOU WILL ONLY HAVE
NUMBERS 1,256 OR 7. 156 AND 7 ARE BASICALLY THE SAME THING.
THESE MEAN A CONTROL STORE PARITY ERROR OCCURRED' OR SOMEHOW
THE MACHINE WAS SENT TO AN UNUSED IRD OR UNKNOWN ROM
LOCATION. THIS COULD HAPFEN FOR A FEW REASONSs, OF WHICH
THE MOST LOGICAL IS THAT YOU HAVE A BAD CONTROL STORE»
BAD MICROSEQUENCER ON THE DPM OR A BAD IRD DECODE ON
THE DPM.
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THE MOST COMMON AND HARDEST TO FIGURE OUT IS THE CORE

OF 2. THIS RELATES TO MEMORY ERROR»TE 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# (SP)+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 (PAGE 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 UNIEUS
REFERENCE THAT CAUSES A MACHINE CHECKs 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 HAPPENI&G
IF BIT O0=1 THEN A PREFETCH OF AN INSTRUCTION CAUSED IT.

BITS 2 AND 3 WILL TELL YOU IF IT WAS A TE ERROR OR BUS ERROR
AS AN EXAMFLE 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 RBE
AS FOLLOWS?

00000005 RIT 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 SAVELD MODE
REGISTER. THIS WILL TELL YOU THE PROCESSOR ACCESS MODE
ANDI MEMORY MANAGEMENT STATES DURING THE LAST MICROCODE
REFERENCE TO MEMORY.
FROM THIS YOU SHOULD KNOW WHAT CAUSED THE MACHINE CHECK AND
THE LOCATION.



156

LET US RETURN TO THE MCESR AND ASSUME IT LOOKED LIKE THIS3

00000008 BIT 3 SET 0 CLEAR
THIS WOULD MEAN A BUS ERROR HAFFENED' DURING AN OFERAND
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 EXAMPLE
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)

111 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 THINGSS.

1. CACHE PARITY ERROR
2. UNCORECTAERLE 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 IS

A FOUR BIT REGISTER ON THE MIC MODULE THAT WILL TELL YOU

IF THE LAST REFERENCE WAS A HIT; LOST ERROR AGAIN AS BEFORE
AND IF YOU HAD A CACHE FARITY ERROR. IF THERE WAS NO CACHE
PARITY ERROR SET IN THE REGISTER THEN THE EUS ERROR WAS
CAUSED BY THE UNCORRECTARLE DATA FROM THE CMI.
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S0; CONTINUING RIGHT ON LET US ASSUME THAT THE BUS ERROR
WAS CAUSED . BY A NON EXISTANT MEMORY. AS YOU CAN SEE BY 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 é4 USEC (USEC IS CORRECT)
THEN THE CMK CHIP GENERATES NXM TO THE UTRAP CHIP THAT WILL
CAUSE A MACHINE CHECK. IF BIT 0 IS CLEAR IN THIS REGISTER ANI
THE BUS ERROR REGISTER SAYS A NXM CAUSED THE MACHINE CHECK

THEN IT WAS CAUSED RBY 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 MISCONCEPTIONS CONCERNING THE 11/730
MACHINE CHECK.
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GENEKAL 11/750 MICROCODE FLOw FOR A MACHINE CHECK

1, MACHINE CHECK EXCEPTION CONDITION OCCURS

NOTE"

THE VARIOUS TYPES ARE AS FOLLOwS:

A. BUS ERROR:===<«> NXM OFF CHI FROM: ====> CMC MODULE
| (NON EXISTANT MEMORY) | (MEMORY CONTROLLER)

|
===> {UBI MODULE
} (UNIBUS INTERFACE)
i )
===> MBA MODULE

(MASBUSS ADAPTER)

‘.

wea) {CE esvccscaccccascescs) UCE FROM CMC
| (UNCORRECTABLE ERROK)| (OR OTHER DEVICE)
i i :
| ewewe> CACHE PARITY ERRQOR
|
ew=> RLTO
(READ LQCK TIME QUT)

B. TE ERRUR=====)> TRANSLATION BUFFER TAG PARITY ERRGR
I

|
===> TRANSLAT1ON BUFFER DATA PARITY ERROK

THE TWC CATEGORIES OF MACHINE CHECK CUNDITIONS CAMN
BE BROKEN LOWN INTO TwO “OKE GKOUPSS

>

A. SOURCING DATA FROM I=STREAM:==> MSRC X3 TB ERROR
! SEXRERREEFEXELEFEFAREIXRLELES

SEE NOTE | * TRAMSLATINON BUFFER ERROR ¥
| % ENCOUNTERED wHEN SGURCING =
| % THE BAD DATA FROM ThE x
| * LXECUTION BUFFER ¥
| EXXFZEXXEXXXXXZXXRXREEXIEXXEIXXER
|
e==> MSRC X3 BUS ERROKR

SXTEXEFAFXXFETSEAREEXXAIEIXANRX
* BUS ERROR ENCUUNTEKRED x
* WHEN SJQURCIHNG THE EBAD DATA=*
% FRUM THE EXECUTIUN BUFFER *
BEXXEXZXXXXITXRIXIRXIEEXIIIXIXREE

WwHEN A TB QR BUS ERROR OCCUKS DURING A PREFETCH, THE EkkOR 1S
IGNORED UNTIL »E ATTEMPT TO SOURCE THE BAD DATA FROM InE
EXECUTION BUFFER. THIS 1S T0 PREVENT UNNECCESSARY ERKRCK
HANDLING OF OATA THAT MIGHT nQ1 GET USED ANYWAY,

THE DATA IN THE XB IS NOT ALwAYS THE R14HT DATA TO BE EXECUTED,
FOR EXAMPLE: IF THE CURRENTLY EXECUTING INSTRUCTIOM IS A
BRANCHING INSTRUCTION IT wILL MUDIFY THE PC THUS CAUSING AN
EXECUTION BJFFER FLUSH wHICH CLEARS OQUT THE XB AND FILLS 1IT
wITH THE DATA FROM THE NEW PC AND PC+4.



159

B, ERROR DURING INSTRUCTION DECUDE:===<=>BUT X3 TB ERROR
(IRD1/1IRDX) . 1 EXXFXXLFXTRERXXXXXEZXEREXEEX
* TB ERROR ENCOUNTERED ¥

|

| * DURING AN IKD1 GR IKDX ¥
i EXFEXEFXXEXFEIFEXIRIXIRXXSNERE
|

==>BUT XB BUS ERROR
 EFFEXEFEEEFEXFIERFEERTRIFERX
¥ BUS ERROR ENCOUNTERED ¥
*# DURING AN IRD1 QR IRDX x
EXEFXFEFXRXRFEXXFTEIZXRTEEES

2. MSQ, UTR AND SAC CHIPS SET UP A MICRO VECTOR OF 0028 AT THE OUTPUT
QF THE MICROSEQUENCER, SENDING US TO THE PROPER MICRO ADDRESS
AND THE MACHINE CHECK MICRO RCUTINE SETIS UP QUR SCBB+4 AND
BUILDS ThE STACK,

3. SCBu+4 CONTAINS OUR MACRO VECTOR ADURESS
4, USE THE LOWER IwO BITS TO SELECT A STACK:
VECTOR BITS <1> | <0>

o I 0 > USE KERNAL STACK UNLESS <1S5> 81T
IS SET IN PSL

I
o I 1 > USE INTERUPT STACK

|
1.1 0 > TRAP TO wCS ADDRESS 2001 IF wCS

| IS NCOT PRESENT, TRAP TOU 0001 IN CCS
1 1

1 > HALT AT VECTOR PC POINTS TO
- INTERUPTED OR FAULTED INSTRUCTION,

00600000 07
>

5. PUSH PSL, PC AND 11 OTHER LONGWORDS OF INFORMATIONK ON STACK.

6. LOWER Tw0 BITS OF VECTOR GET ZEROS wHEN CROSSING CAI On~ ADDKESS
CYCLE. THE AODRESS POINTED TO bY ThkE VECTOR WILL BE ThHE STAkY
OF THE MACKRO MACHINE CRECK HANDLER ROUTINE.

7. 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 CHECK TUKNS INTO A BUGCHECK, IT WILL HAVE
THE FOLLOWING RESULTS:

|  FATAL i NON=FATAL BUGCHECK CODE |
|  CODE | BUGCHKFATAL | BUGCHKFATAL |

i | BIT SET | BIT CLEAR |

| KERNAL | | | I

| MODE | SHUTDOWN | LOG THE ERROR | LOG THE ERROR |

| seeeceeee=| THE CPU | SHUTDUWN i THEN |

| EXECUTIVEI | THE CPU | REI - i
I moDE | | i )

| PROCESS |PROCESS |

| HAS | DUES i

}BUGCHECK INOT HAVE]

IPRIV.  |BUGCHECKI

A i CIPRIV. |
|SUPERVISORILOG THE | DO NOT | |
{ MODE | ERROR |LOG THE | D1SMISS THE I
| semweeeeae| THEN | ERRUR | ERROR THEN |
| USER ISEXIT.S | BUT ) REL i
|  MODE | ISEXITS | |
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BUGCHECKS

A BUGCHECK is an internal inconsistency within a process or Vss,

Th 4S a corrupted data structure or unexpected exception, detected oy

.S, Bugchecks can be the result of programming errors or hardware
fajilyres, 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 Bugchecks are not so easy to isolate because
the hardware failure can occur long before VMS detects it., Later on we
#ill look at how to troublesnoot some of the common 8ugcheck failures.

Bugchecks are not always fatal to the system. A Bujcheck that
occurs while the CPU is in either User or Supervisor mode will result in
teraination of the process that incurred the Bugcheck, providing the
process does not have privilege to cause a Eugcheck. I1If the Buacheck {s
not fatal, VMS will dismiss it and allow the process to continue, Jtnerwise
tatal Bugcnecks will not crash the system f£rom User or Supervisor moaqe,

VHS protects itself and its data structures by using tne Bugcheck
aechanism while in Executive or Kernel mode, GNKon=fatal Buzchecks whicn
occur in Execuytive or Kernel mode are dismisseag the same as those in
Supervisor or User mode, unless the SYSBOOT parameter BUGCHECKFATAL {is
turned on, Non=fatal Bugchecks will be logged to the Error Log. Fatal
Bugchecks will result in the orderly shutdown of the system, A small
anount of information describing the Bugcheck is sent to the console
terainal, a dump f£ile is written to the disk and then a special coae
is sent to tne CON ¢nip’s console transmit cdata buffer and a HALT
instruction is executed, 7TIhe systea will then be rebooted unless
the SYSBQUT parameter flag BUGREBOOT is cleared,

Tne crash dump £ile can be analyzed using the System Dump Analyzer
(SDA)., Thne size of the dump £file must be four blocks larger than the
number of paysical pages in-tne system, If the space reser.ed on tne aisk
tor the dump f£ile is too small, only the physical pages tnat ¢an £it in the
file will be written, A small dump file will not contain some ocf the most

crucial contents of physical memory (the system page tables) which may make
analysis with SDA impossible,
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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 tne MECHANISM
ARRAY. In a MECHANISM ARRAY, tnis value is always four.

0 FRAME ==« the address of the stack frame.,

0 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.

© Rl == thne contents of Ri at the tiae of the exception.

SIGNAL
Pecovescvascecsccacvevsevevsenesved ARKAY
cecssss) | NUMBER OF LONGwORDS |

EX I ALY L L YL T L LY T L L L L

| EXCEPTION CODE i

PPN TN TR OETERNOR NP OROOBEBP

| UPTIUNAL ARGUMENTS | 0 to 254 optional arguments
D 2 GU Bp B S0 B9 €3 EO B9 O D GO BY EY € €3 SO SV EB B 5B FD SO EP B SO € 49 6P 49 B9 WY 6O can go petween the Excebtion .
~.-----.----n--,n---.-----~~~-~--'- c°de and the "Co

PPN PPN OO EORTTP TR TRNBB TG e P

| PC |

P RPN TN NPTV RDRTORBRSNRP

| - PSL : {

4----‘----------d---------------+

As an Exanmple: .
The values contained in the SIGNAL ARRAY for an Access
Viclation Exception which caused a Bugcheck are: ’

o 00000005 == the number of longwords contained in the
SIGNAL ARRAY., For access violations tnis numoer is
always five, '

0 EXCEPTION CODE == a code wnich icdentifies the type of
exception.

© REASON MASK == tne longword wnose loWwest three pits,
1¢ set, indicate that the instruction caused a
Length Violation (oit 0), referenced the process page
table (pit i), and/or read/modify operation (bit 2),

0 VIRTUAL ADDRESS == the virtual address that tne systenm
tried to reference at the time of the exception.

o PC ~= the Program Counter. The PC contains the address
of the instruction that signaled the exception.

0 PSL == the processor status longword at the time of
the exception,

Signal arrays ciffer in length, from 4 to 258 longwords,
depending on the Kind of exception the system detects.,
See the VAX=11 kun Time Library rReterence Manual for
details.
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The Signal Array contains more interesting information about the
1gcheck, The format of the Signal Array varies for different Bugchecks.
ie Exception Code identifies what xind of error led to the Bugcnhecx. 1he
rception Code indicates such errors as Access Vioclation, Opcode Reserved

DEC, etc., following the Exceontion Code are optional arguments. These
.guments will vary in numper and meaning for different Bugchecks, Next on
the stack is the PC ot tne instruction that would have been executed next,
i¢f 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:

$ 8TT<CEr> -7
S &EXIT %X<exception code><cr> ’

For access violations the EXCEPTION CODE is 0000000C.

EXAMPLE:
§ 8TT<cr>
$ EXIT %X0C<er>

%SYSIEH-F-ACCVLO,‘access violation, reason mask=Q00,
virtual address=0000000C, PC=7FFD3A58, PSL=0004034

No# that you know what the Exception Coce means, you can look up
a short explanation in the VAX/VMS System Messages and Recovery Procedures
Manual. For instance, continuing with the Access Violation example, you
would looxkup ACCVIO on page 2=3 and £ind the following:

®* ACCVIOQ, access violation, reason masksxx, virtual address=location,
PC=location, PSL=xXXXXXXXX

Facility: VAX/VMS System Services

Explanation: An imnage attemptecd to read from or write to a
memory location that is protected against tne current mode,
This message indicates an exception condition anc is :
followed by a register and stack aump to help locate the
error.

User Action: Examine the PC and virtual address displayed
in the message and checx the program listing to verify
that instruction operands or procedure call arguments are
correct, "

. The explanation given in tne VAX/VMS System messages and KRecovery
xanual will give you an {dea of what the software was attempting to do or a
description of the Exception condition wnich led to the Bugcheck, The ULser
Action may give you some idea of how to proceed in examining the crash
iump. Rememper that this manual was intended for programmers creating
program errors and not for analyzing hardware failures, so some of tne
Explanations anad 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 Bujcheck, you can attempt a bit of
=analysis using SDA. The above stack information may be availaole at the

nsole or by using SDA and examining the stack,  Ex&ctly how you proceed

«1th SDA will depend on your experience and the type of problem you are
troublesnhooting.

For instance, suppose you had an access vioclation caused by a
length violation which led to a Bugcheck. The VA that tailed 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 tfind out if the
address is mapped and what protection exists. If the VA is an 800xxxxXx
value, then you can use the system map (SYS.MAP) and locate the VMS module
wnich contains the address. If the address is not mapped, it may indicate
that the 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 is off by a
single poit. Maype one particular register dropped a bit. From a single
tailure you may not nhave enough information to isolatce tne problem to &
small enough area of the system to warrant swapping a module., 1In these

cases it is better to wait tor additional crasnhes and collect more
intormation,

Another possibility is that a device could cause an error, such as
constant interrupts, whicn could cause a system crash Oor hang. Be
especially suspicious of the system disk, MBA or Massbus if all of the
talilures 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 fajlure
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 VMs
coaponent such as KMS. To find out if it is witnin a device driver, run
SYSGEN and SHOw /DEVICES. The SHOW/DEVICES command will print out a list
of address indicating where each device driver is loaded, and agdresses
where key structures within the 1/0 data base can be found. The SHOW
DEVICE command under SDA could also be used., Just knowing that the aadress
wnich caused the Bugcheck is associated with a particular device driver
will give you some idea of where to start. In tnhe 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 of 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

. IEFERXXEZERXSEFER

)cess status: 00040001 RES,PHDRES

PCB address - BOOT70EAQ JIB aadress 8007A980

Master PI1D 00020016 Creator PID 00000000
PID 00020016 Subprocess count 0
PHO 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
uic ‘ £001,004] AST’s remaining 19
Mutex count . 0 Buftered 1/0 count/limit 12712
maiting EF cluster 0 Direct 1/0 count/linmit 12712
Starting wait time 1A180000 BUFIO byte count/linmit 204807204380
Event f£lag wait mask FIFFFFFF s open files allowed left 290
Local EF cluster ¢ C8000001 Timer entries allowed letft 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



A> SHOW STACK
(ZETELEIEE L L.

rrent operating stack (KERNEL):

. SP =>

TFFECD4C
7FFECDSO
7FFECDS4
7FFECDSS
T7FFECDSC
TFFECD6O
7FFECD64
TFFECD68

7FFECD6C
7JFFECD70
TFFECD74
7FFECD78
TFFECD7C
TFFECDS0
7FFECD84
TFFECDS8
7FFECDSC
7FFECD90
JFFECD94
JFFECD98
JFFECDOC
7FFECDAO
TFFECDA4
7FFECDAS
JFFECDAC
TFFECDBO
JFFECDB4
7FFECDBS
7FFECDSC
7FFECDCO
7FFECDC4
7FFECDCS
7FFECDCC
7FFECDDG
JFFECDD4
IFFECDDS
7FF£CDDC
7FFECDEO
JFFECDE4
7FFECDES
JFFECDEC
7FFECDFO
JFFECDF4
7FFECDF8
7FFECDFC

TFFEF988
JFFEAT90
TFFEA210
7FFECDS84
1FFECD6C
TFFECD64
8000A128
00000000

00000000
00000000
1FFEA9S6
TFFECDCO
80000014
80011265
00000002
7FFECDA4
TFFECD90
00000004
7FFECDCO
FFFFFFFE
0040000S
TFFEC000
00000005
00000444
00000000
80011A00
800119FD
0v400000
80UVOE39F
00000000
00CC0000
JFFEDDCS
TFFECDE4
80007658
00000000
TFFEAEQO
TFFEABEC
00000000
00000000
00000000
JFFEDDCSB
JFFEDDBO
8000A130
80000096
01800000

<==
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CTLSAG.CLIDATA+580
CTLSAGLCLIDATA
CTLSGL.KSTKBAS+584
CTLSGL.KSTKBAS+56C
CTLSGL.KSTKBAS+564
EXESEXCPTN+006

MMGSIMGACTBUF+156

CTLSGLLKSTKBAS+5C0
SYSSCALL.HANDL+004
EXESREFLECT+14E

CILSGL.KSTKBAS+5A4
CTLSGL&KSTABAS+590 .

CTLSGL.KSTKBAS+5C0

CTLSA.DISPVEC

EXESIMGSTA+5C2
EXESIMGSTA+SSF

EXESIHGACT+CAC

CTLSGL.KSPINI+FCS
CTLSGL.KSTkBAS+5E4
EXESCMKRiiL+018

MMGSIMGACTBUF+600
MMGSIMGACTBUF+VEC

CTLSGLLASPINI+FCSB
CTLSGL_ASPInI+FD0
EXESEXCPTN+OCE
SYSSCMKERwL+006

xxx

xxx

THE VECTOR ARR.

THE MECHANISM

THE S1GNAL ARR
NOW FIND THE E
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5% 1f you have been following the crash so far, you should know that

the Exception Code was a 444. Using the methoas shown earlier, you should

nave been able to determine that the exception code indicates a PAGRDERK,

-that is a PAGRDERR. Now looking that up in the VAX/VMS System Messages ana
Recovery Procedures Manual you would find the following:

~ " PAGRDERR, page read error, reason masksxx, virtual address=location,
PC=location, PSLIXXXXXXXX

Facilitys VAX/VMS system services

Explanation: The system failed to read a page from aisk into
mepory during a page fault operation. This message inaicates
an exception condition and 1s usually followed by a display of
the condition arguments, registers, and stack at the tipe 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? Wwhile it
{s not possible from the information above to state conclusively that the
Sugcheck was caused by a hardware falilure in the disk subsystem, tne
availaple evidence is pointing in that direction. This Bugcheck was in
gact caused by switching the system disk offline/online and then attempting
to perform a DIR command. AS you can see, this Bugcheck was fairly
straight forward and could be fsolated to the disk subsystem. If this
Bugcheck occurred again and the hardware was availabple, you could look at
the disk subsystem registers. You would find the Volume Valid bit reset.
froa 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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FOR INTERNAL USE ONLY

ANY SUGGESTIONS OR COMMENTS CONCERNING THIS DOCUMENT SHOULDN RE
DIRECTED TO3

DIGITAL EQUIPMENT CORFORATION
EDUCATIONAL SERVICES
VAX 11/750 MAGIC ROOK

12 CROSEBY DRIVE BUOQ/ESS
BEDFORD» MASSACHUSETTS 01730

OR CALL DTN-249-4697
(617) 276-4697
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