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IDENTIFICRTION

PRODUCT CODE: MRINDEC-11-DQKUB-B-D
VERSION 7101/

PRODUCT NAME : KD11-K Microdiagnostic

MRINTAINER: Diagnostic Engineering

RUTHOR: Don North

DATE CREATED: 18-Jan-1977

LRST REVISION: 22-Jun-1977

COPYRIGHT (C) 1977; Digital Eaulp.cn! Corparation
146 Main Street
Maynard, Massachusetts, USR
01754 617-897-5111

This software 13 furnished o the purchaser wunder a license
for use on a sxna&c computer system, and can be copred (with
inclusion of DIGITAL's copyr:- "t notice) only for use 1n such
6 ai%at except as may ol'.-wise be provided 1n wriling by

The information 1n this document 13 subject to change without
notice, and should not be construed as a commitment by DIGITAL

EQUIPMENT CORPORATION. DIGITAL EQUIPMENT CORPORATION™ assumes

:o rcs'onslbllltg for any errors that may appear 1n this
ocument.

OIGITAL assumes no responsibility for the use_ or_ relsability
of 1ts softuare on equipment not supplied by DIGITAL.
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1.0

2.0

2.1

RBSTRACT

The 'DCS’ (Diagnaostic Control Store) Hodulc is a diagnestic
taol ccxl}call desig ncd !or '?t ll/ssqéKDII ] cntra
Proccssgr unci!onln srnate word contro
store, microcoded tcsl: arc c:tcutcd to detect and ifolatc
errors within the internals rocessor contro
da!a ath hardware. Error lnd:cation nformation is provided
¢ DCS module; couglcd with an 1ndezed FART DIRECTORY,
crrors are resolve the module leve]l, when possiblc
nddntnonal information 18 also provided rcsolving the error to
specific functional logic block. ngnnl:cant benefits of
thns micro diagnostic approach are seen to be:

= Memory/1-0 Device/UNIBUS 1ndependence

- Direct hardware microcontirol and visability

Extremely fast load and execution times

Excellent coverage and resclution

REQUIREMENTS

R preliminary nots:
Throughout this DCS User’s Guide, the two terms “FAULT™ and
have been wused interchangably. Thcg both are to
xnd:calc “malfunctioning logic elements™ (eg, usted IC’s)
and open/shorted ETCH™ runs, etc., 1n the unit under test.
No dxs inction between the two terms 1s 1mplied.
Hardware
To use the DCS, the following hardware 18 required:
1. DCS (Diagnostic Control Store) Module M7871 (KU1lb-BB)
2. POP-11/60 (KD11~K]) Central Processor
3. DLII-W Line Clock (required)
V!

First Yk memory bank (required minimum)
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2.2 Documentation 7 Listings

The available documentation for the DCS module user comprises
the following 1lems:

- DCS User's Guide (this document)

Coix Y CIRECTORY Listing; for module replacement
information

DCS Microcode Listing; when IC level debug 13 necessary

DCS Maintenance Manual, Print Set; for detailed
information on DCS hardwars operation

KD11-K Processor Maintenance Manual, Print Set; for 1IC
level debug, base machine hardware specific

information

Specific MAINDEC component part numbers for the OCS
documentation are as follows:

MO-11-DQKUB-#-0;
User’s Guide, FRULT DIRECTORY (PAPER, 80 pages)

MD-11-DQKUB-%-LR;
DCS Microcode Listing (PRPER, 450 pages)

MD-11-DAKUB-#-FR;
User’s Guide, FAULT DIRECTORY, DCS Microcode Listing
(FICHE, Y4 cards)

3.0 LOADING PROCEDURE

The DCS occupies slot 1 1n the KOl1-K processor backplane;
thus 11 an ECS or UCS option 1s present, 1i must be removed.
To load the DCS, the following sequence should be employed:

i. Power down the CPU

2. Remove the ECS/UCS option from processor slot #1, 1f
present

3. Insert the DCS module 1nto slot #i. Use caution while
1ns¢'tln? the DCS module, as a slightly bowed board
lfg require some gentle maneuvering to seat 1t n
place.

4. Ori1ent the DCS "RUN/STOP’ switch to °'STOP’, and the
"NORMAL /VERIFY' switch to '"NORMAL’

S. Now power up the CPU
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4.0

4.1

4.2

STARTING PROCEDURE

DCS execution can be 1n1tiated by two distinct methods:

Startup via the Operator’s Console (KYL1-P)

With the KDI1-K CPU 1n  “CONSOLE™ ("HALTed™) mode,
simultaneousl dcgrc:s the KYll-P  operator’s console
“CNTRL/DIAC= Peys Yo start the DCS. (If no DCS/ECS/UCS
happens 1o be present, there should be no effect). Seclion
S.1 (below) interprets the display on the operator’s console
while the DCS is executing, and after 1t stops. If this
method fails to start the DCS, proceed to the next paragraph.

Startup via the DCS Switches

If 1t 13 desired for some resson to bypass use of the KYI1-P
operator’s console to 1nitiate the BES, an alternative means
18 provided. This method would be used, for example, 1n the
event that starting from the operator’s console was not
possible (using CNTRL/DIAG™) "due to some hardware
malfunction. The procedure 13:

1. On the D°S module, set the °'NORMAL/VERIFY’ switch to
"NORMAL’

2. Now set the "RUN/STOP’ switch (on DCS module also) to the
"RUN’ position, or flip 1t from "RUN’->'STOP’-)>"RUN’

The OCS should now assume control of Lhe KDI1-K CPU,
irregardless of the previous state of the CPU ("CONSOLE"™,
- , or whatever).

NOTE

I1 the DCS 'RUN/STOP’ switch was already 1n the 'RUN’
position, then it 13 expected that the operator’s
console keys have no effect - the DCS 13 already
enabled 10 execute, and 13 controlling the CPU. The
DCS microcode does not monitor the console keypad for
operator 1nput.

I1 nesther of the above methods produce a RUNNING’ 1ndication
of the DCS (as per Section S5.1), then proceed to the next
paragraph.
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4.3

Using Console "INIT"

Sc th swilches as lctailcl in Section Y ﬁ #10 ’NORHRL’
Now generatle aﬂntroccscor ! s1gnal by

sxnullancou;ly dc,rc:stn the T° and “START™ keys on the
operator’s conso This should now 1nitialize the CPU logic

gndtrcstgri)thc DCS, producing a 'RUNNING' indication (3ee
ection

If no "RUNNING’ lndlcltxon 18 now ?rcscnt then o prog

1
exisis 1n the power supply, system clocks, DCS module, or

l
27,

OPERATING PROCEDURE

DCS Indications While Executing
On the KD11-K Operator’s Console

While the DCS 1s executing, the operator’s console display
should be approximately a3 folliows:

“RUN™ -~ ON Continuously
-~PROC™ - BLINKing

USER™ - BLINKIR!
“CONSOLE™ - OFF Continuously
BATTERY™ - <indeterminate)

The b digit octal display should read:
(000000) - 1InDCS pass|;
(.0.0.0.0.0.0.) - 1In DCS passes 2-6M.
I{ any of the above conditions are not met, then either:
1. The console hardware 13 1noperable, or
2. The DCS 13 hung 1n an 'error/scope loop’

[Not necessirily 1n that order]

R J
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5.1.2

§.2.1

s.2.2

On the DCS Module

On the DCS module, the two important indicators to watch al
this time are the 'ERROR’ and 'EOP' LEDs:

"ERROR®' 'EOP® State Comment
OFF OFF Probable ERROR DCS and/or processor HUNG
OFF ON & EOP * Successful E
ON OFF % ERROR » Genuine ERROR
ON ON Probable ERROR DCS 'VERIFY MODE’' 1ndication

Note the 'Probable ---' notation. Either 'EOP’ or "ERROR’ on
the DCS should be I:1t: both OFF or bBoth ON 1ndicate
non-standard conditions thal require further 1nvestigation.
Neither 'ERROR' nor 'EOP' 1n 1cntcs !hat thc DCS and/or
processor are 1n 2 HUNG condition (eg, clocks Srcs:cd)
see section 8 (Error Hondlnn? Bolh ERROR’ and ’E 18 the
stnndard DCS 'VERIFY ndication. Make sure the
*NORMAL /VERIFY’ switch 13 set to °'NORMAL' (:if thns 1:
intended), and then restart the DCS. See section 10 (Verity
Mode) for further information.

DCS Execution Time

The execution time of the DCS will vary depending upon 1ts
mode of 1nitiation.

"CNTRL/DIRG™ Start From Operator’'s Console

When started via “"CNTRL/DIRG™ from the operator’s console, and
assuming no errors, DCS will ezecute with console display as
detailed above for ap:roxxnatcl seconds (64. passaes at 100
milliseconds/pass, microcycles/pass). Rfter
this time has ¢la sed, control should return to the KDI1-K
microcode, as 1! the CPU had just been powered up with the
slide sullch set to "HRALT™. Note that the machine will end ug
in console mode 1rregardless of the actual slide switc
sctthEa (RUN/BOOT/HALT]. Section 5.3 1nterprets the console
and S dlspla s afler this delay time, for successful
'END-OF -PRSS* ! "ERROR’ 1ndications.

Start From DCS Switches

When started via setling °'RUN/STOP’ to ’'RUN’ on the DCS
module, the DCS will execule contnnuouclg not returning lo
thc KQ&*-K llcroc de untl} the "RUN/STOP' switch s rcsct to
th osx 100 hrou hout this txnc, execution
1nd1catxons uxll be as rcvxouocg detarled. When thc switch

18 relurned to °'STOP’, the may execule for 2 mazimum of
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5.3
5.3.1

5.3.2

101
g

approrimately 6 more seconds; and then proceed as described
directly above, entering “CONSOLE™ mode.

DCS 'END-0F-PRSS’ and 'ERROR’ Indications
On The DCS Module

Successful 'END-OF-PRSS’ and 'ERROR’ conditions detected by
the DCS are indicated most directly on the DCS module by the
twg LEDs labeled 'EOP’ and 'ERROR’. "'EOP’ 6& turned on al the
end of each successful pass thru_ the DCS code - assuming
"ERROR’ kas not ,ct been turned on. In an error-free runnin
si1tuation, 'EOP" will be on; 'ERROR' off. Note that 'EOP
comes on at the end of the first pass (assuming no errors),
and thus will appear tu be on continuously.

In the t the DCS dgtects an error, the ’ERRER' D will be
turned ;;.nand thc "EOP’ LED turned olf. The ' RROh; LEb will
be latched 1n such a way that it cannot be turned off 1f the

error  dissppears (1.e., o ’'flaky’ timing error), thus

rctannnn’ the 1adication ol an error. See section B8  (Error
Handlin for ' full trecatment of the various error

conditi13ns: Detection, Indication, Scope-looping.

On the Opsrator’s Consale

Successfu]l 'END-OF-PRSS’ and 'ERROR’ conditions are indicaled
on the operator’s console as follows:

1. A successful 64. passes and ~eturn to KDI1-K processor
microcode control, by a

(.1.2.3.3.2.1.)

in the console display, and the KD11-K processor “HALTed"™
1n "CONSOLE"™ mode.

2. An error 1n pass 1 will wusually (but not always) be
indicated by »

(000000
in the console display.

3. An error 1n pass 2 thru -- will usuvally (but not asluways)
be i1ndicated by a

(.0.0.0.0.0.0.)

in the conscle display.
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6.0

b.1
6.1.1

b.1.2

b.2
b.2.1

Note the qualifications in the previous statements:

For a successful 'END-OF-PRSS’ and ezxit back to KDIl-K
microcode control, only one display 13 valid:

(.1.2.3.3.2.1.)
F ther d ¢ t "(.1.2.3.3.2.1.)%, check the DCS
-:;u;: ,o franierR§0Rx : Ds for the most reliable indication

of the rcsult of cxccul1on

See Section B for a full ezplanation of error processing.

RESTRICTIONS

Hardware

Cache and Memory Management (KT)

The DCS executes with both Cache and KT disabled:
1. Cache, by setting both the "Force Miss™ bits
2. KT, by clearing the “Enable™ bit

Thc DCS ch cks the -ost bp path iro’ the UNIBUS to/from
int crn‘ ’ g T r macro 1’gnostlc pro!rans are
availa or c chc “(Mo-11 KA-#) MEnagement
(HD-ll-DQKTR-i) fault diagnosis.

MOS Memory Battery Backup

Memory

The MOS memory battery backup (1f present) must ei1ther be
“Good™, or _¢lse di3abled. Otherwise, the micro diagnostic
code WILL NOT cxccutc without detecting an error.

Indications are: ERCD=5621/TNUR=7400, 1n TESTHEZ20C.

Software
Return 7o Console 7 DCS End-of-pass Processing

Console "HALT™ mode 13 the ONLY ¢x1t provided from DCS back to
base machine microcontrol. This action 3s due to:

1) The DCS, upon detecting an error, locks 1tself (and the
rocessor) up 1In suc ua that nanual intervention b,
he operator "1s require return 1o base machin

microcontrol.
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2) The DCS coualctcly lltcrt the internal nlcro:tala ? thc
processor, Hest roynn! s rcvxous cont cn s savi
garbage” 1n _1iis ce. hus the fu ia:c nochxn
ower-up “INIT® scqucncc 18 generated b, DCS to "clean-up”

he processar prior to returning contro
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7.0 TEST DESCRIPTION

7.1 Test Structure
7.1.1 Philosophy

The tcstxng gn:losozh used in the design of the OCS microcode
centers ardu wo a?or points:

1. Start with as minimal a HAROCORE as possible.

2. Use only TESTED and VERIFIED logic ¢lements
to diaghose UNTESTED e¢lements;
add TE§T€D ¢elements to the arsenal of logic

avairlable for further testing.

This method of test organization and construction presents tie
best approach for building o hiah resolution and high coverage
diagnostic srogran. Section 7.9 (below) sunnar.:cs the actual
tesling order present 1n the DCS microcode, as designed using

the above philosophy. Section 8.% Bacscnts mors specific
details on the a!tual method of ERROR detection employed by
the DCS microcode and harduwars.

7.1.2 Mechanics

The manner 1n which DCS tests are setup 1s depicled 1n the
following diagram:

\ /
(setup ENUA/DCS-CNTR as test requires’
<perform the actual test functrom

-may be 1nline microcode
-may call subroutine

Cjump to BUT area, perform BUT(test) 1nto TRARGET)

center TARGET area from BUT, ENUA::TNUR compare’
~the DCS-CNTR was loaded above 1o enable compare here

-the ENUR was setup at correct TARGET point
-ex1t via BUTR(RET&RN)

\ /
C...nezt test now begins...)
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7.2 DCS Microcode Conventions

7.2.1 Microdiagnostic Code Listing Organization

The format of the OCS llcrocodc list:n’ 18 Ercscnlcd in the
lollou:n? htablc, along wit 8 bridf description of each
"]

seclion en necessaryl:
pages contents
1-5 IDENTIFICATION, TABLE-OF -CONTENTS
6-9 DCS REGISTER LAYOUTS, MICROWORD BIT TRBLE

a number of graphlc tables

10-24 MICROWORD FIELD DEFINITIONS, BRSE MACHINE
defines UN7:00) and their functions

25-26 DCS FIELD DEFINITIONS
Cefines U(SY:48) and thear functlions

27-37 “SIMPLE™ MACROS
these macros are combinalions of FIELD
definitions only

38-52 “RADVANCED™ MACROS
these macros are comhinations of
SIMPLE macros

53-380 ---DCS-MICRODIAGNCSTIC-TESTS~-~

381-384 EOP/VERIFY-MODE MICROCODE
microcode used 1n END-OF-PARSS and
VERIFY-MODE processing

385-393 GENERAL SUBKOUTINES, COMMON CODE
this section contAIn: some VERY
commonly used subroutines

JM-395 JAMUPP MICROCODE
all JAMUPP conditions enter here ...

39%-402 BUT(~--) TAKEOFF MICROWORDS
most all DCS tests start therr
microbranch from this list of BUT's

N03-M417 BUT(-~-) TARGET MICROWORDS
and most a)] DCS tests end up here
where thcgbconparc therr ENUB : TNUA
in this 2 word table

418 BIT MAP OF DCS ADDRESS SPACE
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:aslls?nfpﬂécf"!:ﬁgééf‘ogfiss
X1-X10 SYMBOL /L INE-NUMBER/LOCATION CROSS REFERENCE

a very useful reference to find the .
location in the DCS listing of a particular
symbolic label

X11-X18 LOCATION/SYMBOL CROSS REFERENCE
an cx,anslon of the above BIT MAP,
subst tutln’ the symbolic label for
the 1/0°s pfe ?

X19 FREE/USED LOCRTION SUMMARY
a quantitative summary of FREE/USED
microlocations, by and TOTAL

sent In the above

7.3 What 18/718-not tested

The DCS micro diagnostic code has been designad to datect and
1s0late errors within the “internals™ of the KD11-K processor
hardware. As such, 1t does not attempt (nor 13 1t rpossible)
to detect certain errors, which are processor related, but
aaaulrc devices external to the processor. Errors related to

/BR arbitration sequences null:aéc BR priority level
interrupt sequences R FAIL 7 RESTART, etc., are a few of
the elements of lhis general class. Tﬁ* follounnacscclnons
enumerate both classes” of logic: TESTED by S, and
UNTESTRBLE by DCS.

7.3.1 TESTED by OCS

Essentially, the DCS 13 designed to test the “heart™ of the
KD11-K processor - those elements thatl must be functional to
hr:ng u; the processor to a level whereupon furlher macro
diagndstic :roirals could then be locaded and started (16
M3301-YH oot/diagnaostic, processor and pcr:phcral
diagnostics, elc.)” to successfully 1solate more comples
processor _and system related errors. "Processor operation with
¢ither KT/KJ or CRCHE enabled was not considered as part of
this “heari™ - as the processor will run pcr!cctlg fine
without either of these facilities (albert at a d !radcd
performance level). Thus the DCS 13 able 1to concentrate on
more thorough coverage and resolution 1n those portions of the
hardware that are least “visible and testable”™ from a macro
diagnostic, and very suitable to micro diagnosys.

Rather than present a full module by module list of which
logic the DCS tests, refer to section 7.4 (below), which is an
1temized “execution~time™ summary of the DCS micra diagnostic
tests. The following section *1:!: those arcas that tThe DCS
cannot test (1e, wuncontrollable or wunobgervable logic) or

\ . —— - ——— - ——————— —— ————— = - — -
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would have required a prohibitive number of microwords to test
effectively.

7.3.2  UNTESTRBLE by OCS

Frem a functional point of view, the DCS opsrates on the
KD11-K processor from the “inside out™. Bolh the CACHE and
KT/KJ are turned off (disabled); thers is no FPII-E HFP unit
assumed to be present; likewise no E options. No
external 1/0 :&tloaa are assumed on the UNIBUS, ezcept the
standard DL11-H console interface 7/ line clock. The Jowest 4K
memory bank 13 assumed o be present. hese restrictions
impose constraints on the logic that can be exercised h? DCS.
The follewing list attempts "to datail as specifically a3
possible, on a module by module basis, those functional areas
of the processer that the DCS cannot fully diagnose:

P

-full effects of processor “INIT"
-NUACI1> [DCS coan’t “see™ 1)

contentls and address drivers
—+Pl1-€ related (FLPGO, HFPICC], etc.)

-+HFP FLAG-ROM contents

-3 IR-DECODE-
~CROM contents and address drivers
extension roms

-full effects of processor "INITT

-full rem contents (location by location) of:
-BYTE/CC, INSTR-S, FLTPT, CCIv/Cl, PSICCJ]-BRANCH,
-BYTE-DELODE, KT-OECOOE roms

—KT/KJ enable/select logic

-X4 DATAPATH-
-ful] processor “INIT™ geffects
-data 170 validity 1n some R/B/C-SPRD locat:ions
-SP/BY/KT selaction
-CACHE INVALIDATE logic

-K5 CACHE/XT-
-processor UNIBUS operation with CRCHE enabled
-processor UNIBUS operation with KT/KJ enabled

-status conditions of above, including
/YELLOW ZOME, MM-ABORY, CACHE errors, ic.

-K6 TIMING-
-£CL clock logic (must be “clocking™ ...)
79537 ¢lc CLOCK DRIVERS - mostly MARDCORE
-MAINTENANCE clock
-some JAMUPP/PULSE-SUPPRESS condilions (see
-UNIBUS master arbitration, NPR/BR/PROCESSOR
-CACHE control (NPR track, HIT, etc.)

-remember DCS turns CACHE OFF

K7)
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7.4

~UNIBUS address drivers - full test of same
-full check of INTRNL-RDDR rom contants
-full processor “INIT™ effects

-7 STATUS-
-full processor “INIT® generation/effacts
:EEHER FRIL/HEST?RT éag c. el
-4/5/7 requasts arbitration
-SACK timesu! (BG/FPR)
~-NPR/NPG logic
-SERVICE conditions:
~fP11-E/YELLOW-ZONE /CONSOLE /PHRFRIL /CACHE
-JRMUPP conditions:
K T-RBORT /RED~ZONE /CACHE +MEMORY +WCS~-par 1 ty-error
-CONSOLE interfacs:
~KEYCODE inpul/DISPLAY oulput/LOCAL and REMOTE
-[se¢ 11760 microcode listing for “CONSOLE MICRO
TEST™, which tests these functions)
-STATUS muz bits:
-bits related to above conditions not asserted
-BRATTERY BACKUP far MOS MEMORY 0K

Global Test Order

The fellowing lxstoerovxdcs a summary of the major functional
blocks of “the S micro diagnedtic code, ‘rcacnlcd in
execution-time order. MNote the progression from the innermost
‘ortnons of the processor logic (m crosc*ucncxng, IR decode);
hrough the 1ntermediate areas (ALU, SHIFT TREE,  etc.); cul
to he external interface logic (UNIBUS cycles, INTR
sequences).

NOTE

Most of the capitalized terms refer to specific
hardware slementis 1n the KD11-K processor. No atiempt
13 made to explain their meaning - the unfamiliarized
reader 18 referred 1o the processor logic block
diagrams, print set, maintenance manual, and the micro
diagnostic code lll‘ln' for their definition.

The notation "[zz2/yyyl” sagnifies the micro tesis in the
range “TESTzzz™ to “TESTyyy"™ A1l DCS tests are numbered
octally, and are ezeculed In oaccndxn’ order. Somg lest
nusbers are further broken down 1nlo “TESTzziR™, “TESTr:21B%,
etc., when their functions are logically similar. Certain
test numbers are non-existent (eg, there are no tests with
nusbers in the range 200-277).

(001/007] - NUR scqucnclng loyxc
sequencing, page changing
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[010/011] - microsubroutine operation
-RETURN register, BUTR(SUBR-B)/BUTR(RETURN) decode

(012R/0508) - IR decode logic and microbranch
-INSTR -1, -5, -FLTPT decode
-mi1crobranch selection /7 execution
-mi1sc IR decode related microbranch logiec
-processor UCON IR load, EMIT constant generation

(101) - D-REGISTER/DBUF /BUSDIN/IR datapath
-D-REGISTER load, ALU contra]l (zeroes)
load, BUSDIN enable (UCON)

[102R/1048] - C-SCRATCHPRD
-address modes (2-bi1t/4-b1t), address lines
-BUSDIN/CSP/ALU-B/D-REGISTER/DBUF /IR datapath, [12/0s])

[10SR/10SE] - SR load/store
-SR load/store/XMUX-¢enable
-BUT(SR<3:0)) microbranch
-SR/7ALU-R/D-REGISTER/DBUF /IR datapath, [1s/0s]

(114R7122R4] - ALU legic functions, DIC] sources
-ALU function/mode decode
-ALU logic funclion execution
-DIC] sources (ALUzx, CIN, save); DIC] microbranch

[130R1713682]1 - ALU srithmetic functions
-ALU ari1thmetic function/mode decode
-ALU ari1thmelic function ezeculion
-ALU carry logic (1n, out, lookahead)
-DIC) sources (COUTzz, CIN)

[320R/320F] - DIC) select logic, D=ZERO logic
-D(C] 1/8 addressing
-BUT(D=ZERQ) decode logic

[3S0R/352D) - A/B-SCRATCHPARDS
-addressing, lines and mode (SF, DF, RIF)
~data patterns [13/0s]

(361R/3718] - SR/GURARD/XMUX, RES control
-SR shift (left, ri1ght, nop)
regisier (shift, erable/disable, test)
-RES/SR céntrol
-FLTPT assemble port

[372R/372B) - CUA(PROC muz) 7/ BUTA(SUBR-R) .
-BUTR(SUBR-A) decode/execution, RETURN regisier

[373R/3738) - JAMUPP and BUTA(DIRGNOSE)
-active BUTR(DIRGNOSE) decode
~JAMUPP clock suppress logic via external JAM
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[374R1/376R] - A/B-SCRATCHPARDS
-rewrile modes test (R/B, HI/LO, etc.)
-BYTE WRITE, DRD control
-R-I0R-1 7 PLTPT-INHIBIT addressing

[910R/MN1 - BYTE 7 BYTE-CONSTANT / D=ZERO (loop)
-BYTE/ rom decode, microbranch
-BYTE-CONSTANT CSP addressing, DAD control
-BUTR(D=ZERO) decode (full test)

(S0DC/ ] - PREFETCH 7 OVERLAP s SP-DEFERT (loop)
-PREFETCH rom decode, microbranch
-OVERLAP rom decods
-SP-WRITE-DEFERT decode/cantrol

[SO3R/S10F]) - processor UCON regi-ters / control
-FLAGS/EXF - read/write/microbranch
—+PS - read/wurite/microbranch
-PS - read/write/microbranch
-MULTIPLE BUT - 1nsut/:clcct/oulput :
-SERVICE/INTR decode logic, microbranch

(S11A1/511B4) - MOVE FROM SAME STRCK (MFSS) logic
-decode 7/ microbranch

(512A1/512E2]) - KT SRC/DST addressing logic for ASP/BSP
-rom decode / control

[520R/S20E1 - INSTR BRANCH rom
-IR/PS 1npuls, microbranch output

[S33R/S37] - SHIFT TREE (AMUX/BMUX/CHUX/SENDMUX)
-data path [13/0s)
-function decode / murx select

S control 7/ select
-COUNTER load / read

[SS1R/SS51C) - base machine COUNTER
-active BUTAR(COUNT? decode/microbranch
-COUNTER count execution

(610R1/61002] ~ PS condition code NZVC gensratyon
-INSTR CLASS decode
-BYTE/WORD CC muz select
=CC rom addressing/data

{6208/6e40) - microbreak and JAMUPP
-MICROBREAK REGISTER load/enable/compars
-JAMUPP via microbreak, JAM register 8 STATUS
-CUA TRACKING, lock/unlock
-JAMUPP inkibit micro-cperation logic
-JAMUPP CLEAR

[(701R/701D] - BR register
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-18. BIT load/read via STATUS mut:
-microbranch conditions

[710R/722C) - UNIRUS function dccodc error conditions

-OSO/TEOR/f?fssgnkoﬁeg?/? PQ&EEdcco ::OEGNSOLE mode

-SERVICE/JRM rc 1ster 68* tc (STRTUS nux)
-bus function d code ( DATO, etlc.

(730R/731E] - UNIBUS cycles to/from memory
-DATI(B) (P)/DATO(B) cxccullon gs1de effects
-UNIBUS data lines, control 1ines cn, Cl
-ALLOW 0DD ADDR, BYTE/WORD cperations

-DBUF, UN]IBUS data latiches load/enable
-DATI-CLKIR dacode/exaculion
-DATIP/PROC-BBSY/BUTAR(LAST) logic
-clock suppress 7/ restart logic

[(740R/740D) - UNIBUS cycle function modification
~BUTACINSTR-1)/PREFEYCH alteration of BUS CODE
-bus cycle YANK (SP DEFERT) decode

(761R/7630] - UNIBUS 1nterrupt (BR INTR) logic
-bus reset, microbranch on stalus
-line clock INTR enable, at BRG
-PS PRIORITY level/INTR PRIORITY level 1nteraction
-SERVICE port conditions
~-ALLOW GRANT ~ VECTOR LOAD logic
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8.0 ERROR HANDLING
B.1 What 1s an "ERROR’ ?

8.2
8.2.1

The concept of an 'ERROR’ 1n DCS terms 13 very simple. It
involves the wuse of the ENUA (Exfcctcd NUR), TNUR Trlcting
NUR), and DCS COUNTER registers; all of which are local ¢t

the DCS module. The "11/60 processor itsel! has no control
over the setting/clearing of ’ERROR’; in fact, 1t coannot
directly determing whethar 'ERROR’ 13 set or clear.

The ENUR register (12 bits) 13 loaded from the EMIT field of
the microword, under control of a DCS rom extension bit. It
18 setup at the bchnn:n‘ of a test to reflect the “EXPECTED"
micro address after the Test microbranch (“BUT™) is executed.
The TNUA register (12 bits) is loaded continuously as the DCS
microcode executes, TRACKING the pro!rcss of the microaddress
field. This register contains the value of the “RECEIVED"
micro address alter the test microbranch is executed.

The DCS-CNTR 13 losded with 2 value from (00)-(17) (oclal),
from the EMIT fi1eld of the microword, under OCS rom extension
control. This register continuously counts ur every
microcycle. When " the cantents of this register is (17), the
OCS hardware compares ENUR and TNUR, and does the following:

Set 'ERROR'="1" if DCS-CNTR=(17) and ENURC>TNUA
¢lse leave "ERROR’ unchanged from 1ts previous value.

This 1s the manner by which DCS 1s able to set 'ERROR’. Al
DCS tests use this method.

Note also that the DCS hardware “locks up™ the loadln, of {ihe
ENUA and TNUR registers after 'ERROR’ 13 set, preserving their
contents. Thus only the FIRST 'ERROR’ will be recorded.
There 13 no prov?slon to detect subsequent errors until the
previous ones are eliminated. See the DCS Maintenance Manual
and Print Setl for more detlarled 1nformation.

FAULT DIRECTORY Format and Use
Basic Structure

The FAULT DIRECTORY 313 essentially & tabular aunnar! of all
E codes the DCS 13 able "to generate - a total of 432
entries occu vln 52 ¥a ¢s. Each 1ndividual ERROR code eniry
in  the rnuf BIREC OaY contains a short description of the
test, and the module replacement information pertaining to
that test. For case o} reference, the ERROR codes have been

organized_ inio ascending numerical order, 1n the range
4000(8)-6777(8).
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8.2.2 Basic Use - wilh an example

This_section describes how to use the FRULT DIRECTORY aiter
the DCS has been run, and has i1ndicated an error 1s present 1n
the KD11-K processor.

Assume for the purpose of explanation that the DCS was
ctarted, and has returned the following values:

ERCD = 4616 (ERror CoDe)
TNUR = 7405 (Tracking NUR)

with EOP=<OFF>, and ERROR=(ON>

1. Going to the FAULT DIRECTORY, we find the entry for ERROR
code 4616 to be on page 3, eniry number 73.

2. Some general information about the failing test 1s first
obtained:

a) ’'Symbolic label’ - A reference to the DOCS microtest
which fai1led, 1n this 1nstance TEST-115-A2.

B) ’'Line number’ - A reference to the line number in the
DCS microcode Jisting where the farling test s
located (here, line number 5383).

c) 'ENUA’ - The Ezpected NUA of this test, 1n this case
7412. Note that the obtained TNUA (PM0S) is not the
same a3 the test’s ENUR (7412); thus the ERROR.

d) The remainder of the line contains a short description
of the function performed by this test; 1n this
instance we note the test wa3 diagnosing the ALU
portion of the DATR-PATH module.

3. HKe now note that the TNUR we oblained was 7405. Scannming
downward 1n the column of TNUR e¢ntries for this test, we
find 1t listed as the fourth entry. More information,
specific to this particular error, can now be cblained:

a) ’Module sequence’ - These 3+ columns contain (scanning
left to right) the top 3+ choices of processor modules
to 1nspect rc:lacc in order to locate and correct the
fauli(s). The module choices are listed using “slot”
notation (16, K8, where 8=the slot), and » “confidence
factor® {0  indicate the pcrccnl confidence that
replacing this particular module will eliminate the
fauli(s). The best choice 1s the module called out 1n
the first column ("81%7); then 82" e¢tc. Note that
the pcrccntatct are rounded to the ngarest 5%, and may

therefore nol always add up to eractly 100%.

b) To the right of the module choices 13 summarized the
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IC information obtained from the FAULT INSERTION
effort of the DCS/KDI1-K (signified by “FI™). IC
information 13 referenced 1o a particular module by
the notation:

K4=£23,E£33-36,E89-E90,E101; Ka=tl12,ElS,ERS;

NOTE -
CALLOUT OF SPECIFIC IC’ S ON A MODULE IS --NOT-- INTENDED
INTENDED TO BE AN “EXHAUSTIVE-ONLY-THESE-ARE-THE -ONES™

Ak PR R

EFFORT OF HARD STUCK-HIGH/-LOH ROJRCENT—PIN SHORT
TYPE FAULTS. SUHE THIS LIST TO BE ALL
INCLUSIVE OF THE POSQIBLE CHOIC S FOR FRULTY IC’S.

- e em e W e e e SN 4 B EG SR @ ez @ & @ o @@ @ ® & = - - - -

Rnother type of entry is of the format:

K404=ALU/CRRRY-L OOKAHERD ;
or Kmpp=functlional- dcscrxptlon of-logic-block

which references a particular module (8m) and g
in the KD11-K Processor Prinl setl. his
otation 13 used when s{ccxfxc faull 1nsertion datas 1
not avatlable for a test.

4. In the 1nstance when the TNUR obtained does not match ang
of those provided under a given test/ERROR code entry
wild-card character ("?") has been used to_allow_ 2 ich
wilh any octal digit. Thus 7407 wmatches 7400, 7401,

7407. ‘These enlries should be used for  further
information or when a2 specific TNUR is not praesent.

5. If there 13 no TNUR Jlisted which matches the obtained
TNUR, and also no wildcard cntr‘ 13 present: then the
information aboutl ‘he functional nalure of the lest (from
above), along with an 1nlcllnacnt 1nl¢rgrclatlon of the
obtained TNUA, will be reguire ollowin tabie
lists some TNOR's that might be obtained 1n such a case:

(see table on following page)
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8.3
8.3.1

B.3.2

TNUR  Cause

Y000 OCS forced to 1ts starting address

4277\
4?59 > an unaxpected JAMUPP condition occurred
4747/

7361  1n UNIBUS function tests, a JRMUPP did not
occur when expected

7499- the “standard™ BUT() targel area for DCS
7777 micro-tests

"SCOPE Loop’ Facility
General Information

The 'SCOPE loop’' :mplementation provided by OCS 1s almost
1dentical to that provided 1n the standard MAINDEC macro
dia no:llc progrym. What the ’SC&P? oo:' does ‘s to
replatedly t1edile the same sequence o diaghostic test code;
this allows the technician (o 'scogc' appropriate logic
signals 1n an effort to 2erc-1n on the fault.

The DCS *SCOPE loop’ occurs ONLY and ALWAYS when 'ERROR’ 13
set. There are no user options to change the s12¢ or range of
the loop - all thgse parameters have been fixed 1n microcode
and hardware. he loogs have been setup to be as tn,ht and
as useful, os was possible. Most are 1n lhe range o lo-

microwords, although some (three, 1n particular) are larger.

Implementation and Use

A DCS extension rom control bit 13 used to enable the ’SCOPE
loop’ <check at selected Konnts in DCS code execution. These
points are recognized by the following:

SCOPE123:
(possible some other funcliong)
XT, BUTDISCOPE ], INO ERROR: “TESTi24”™ [+]1. WORDS]
J/TEST M H ERROR: "LOOP123” [-5. WORDS]

The two comments “ERROR/NO-ERROR™ lell the user where the DCS
code will branch, depending ugan the current state of "ERROR’,
Usua!l! the "NO-ERROR’ condilion falls thru to the nezt word
(ag 1. words). For the 'ERROR' case, the loop is ALWAYS
backwards (1¢ up_the page, toward ths point where the error
was detected). The “Znumber™ notation gives a relative count
of the nuaber (approzimately) of micro words backwards 1n  the

jump.
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This facility can be used in two modes -~ dynamic  and static.
Either mode must be entered via the use ol the DCS 'RUN/STOP’

u: clnncd l’ ihc :ul ggiigou:. to 'STO"U and.rt ’.n‘B, d

button was used 1o enter the loop.

Dynamic mode requires the wuse of an oscilloscops lo 1c
analgtcr. etc., and the lclcrnnnallon of an appropr ale ]
signal on which to s, DCS microcode then aulo-atlca 1
remaing :n this g loo to allow observation of the
suspected fauliy signals, at proccssor cycle speed.

Static mode ts entered in the same manner namic; but
et b AN N choerEp N EncE S ol Teiture o1
the 11760 processor (on Kb TIMING module, the two switches -
see prints) 13 enabled. This allows the roccs:or to be

tingle micro - stcppcd, under user conirol. add:lionnl
dcbu! lcaturcs the DCS can now be cn !. :  the
T display LED: (16), and the (2) “free™ LEDs. See

the DCS Ho:ntcnlncc Manua) for further details. Also

available are the NUR (Next-U-Rddress) LEDs on the 11/60

&Eoccs:or “UWORD™ module (K2). Nole that these 'point’ at the
XT microword to be ezecuted, not the current,

suilch set to thc ’RUN’ osl!lon, a*hthla th n enables the EES

Page 23
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REVISION HISTORY

Revision Number

Rfter a successful 'END-OF-PRSS’ i1ndication, console internal
ezam funclions can be wused to obtain the 'DCS Microcode
Revision Number’, stored i1n the macro machine general register
RS. BIT(1S) ol this number will also be set, indicatin
successful 'END-OF-PRSS’' was reached. The 1ni1tial version o
the microcode will display:

(100101)
with subsequent versions to be:

(100102)
(100103) etc s

11, however, an 'ERROR' 13 obtained, one might still be able
to_obtain the DCS microcode revision number. In this 1nstance
BII<15> will/should be clear, and thy lower bits the revision
code:

(000101)
(000102) etc

However, this number must be taken with caution, as the error
may or may nol have i1nfluenced the storing of the revision
nuaber 1n the register.

Revisions Tg DCS Codse

Note that ALL revisions to the DCS microcode 7 FRULT DIRECTORY
are to be documented 1n this section, with the following
information supplied:

3) A short description of the problem(s) found, and how
they were corrected.

b) Updated MAINDEC (MD) and DCS (uCODE) revision
information.

¢c) Date of fix, and person responsible for f11.
d) The test/ERROR codes affected by the changes.

Note that the changes MUST also be 1ncor&gra!cd into the DCS
microcode listing, and/or the FAULT DIRECTORY listing at the
sppropriate points. RAclual microcode changes will be “entered
as ECO’s to individual ROM patterns on the DCS module (M7871).
Contact POP-11/60 Support Enginesring for the procedure.
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REVISION
MO/ uCODE

R/101
B/10!

Date

Who

18-Jan~77 DNN
22-Jun-77 DNN

MOZ

Page 25

Explanation :

Initial Release

No microcode changes;
documentation a’dca/updltcd.
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10.0 DCS VERIFICATION / SELF-TEST

"VERIFY MODE’ 13 & self-check mode designed to verify the
operation of the DCS module and ils associated error
detection/indication support Jogic.

10.1 Requirements

This mode of operation raqujres that a known !ood POP-11/60
tem (as described in Section 2) be usbg t tcst/vcril! 8
module, so that errors detecled bs the DCS are due to The

ue

DCS module wunder test, and not to the other s*stcn

components. The set of PoP-11/60 processor macro diagnostics,
or & known good DCS module, can be used to perfofm such a
verification ol the host system.

10.2 Verification Methed

The method (or algorithm) used to perform the DCS
self-ver1fication 13 as follows:

Hardware on the DCS module 13 conditioned to executle o slnalc
pass  thru the DCS microcods via seiting the 0CS
NORMAL /VERIFY’ swilch to the 'VERIFY’ position. This also
alters the 12 b1t hardware counter on the DCS module from a
"Pass Counier’ to the 'Verify Counter’.

Rt the start of a 'Verify Pass’, this counler lsNBrcact to a
specific value; prcdc!cr-lnca so that when 'END-OF -PRSS’ 13
signaled by the DCS microcode, this counter will have a2 value
of h?c:al (7777), or be at the point of overflow (carry out)
enabled.

As the DCS executles 1n ’VERIFY MODE’, (this counter 1
incremented whenever:

1. A microword 1s executed from page 7, or

©. R microword 13 executed with the 'VERIFY' bait (a glec 4-b
only DCS ROM extension bit) asserted. These 'VERIFY' bits
have been scattered, more or less at random, throughout
ﬁ‘c DCS microcode. Thus this counter will be 1ncremenied

random intervals during & 'Verify Pass’.

The DC3 code ezecutes approzimately 350,000 microwords per
rass; thus the counter will overflow between 2-85 times

depending upon the number of 'VERIFY’ bils and page 7
references encountered) before the ’'END-OF-PRSS’ 7/ ’Ver:fy
Counter’ overflow match. Physicall the verify count 13
retained modulo 409 (12 bils), ux!ﬁ only the low order bits
of the count used 1n Lhe comparison.
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VERIFY MOOE

R verifacation will be considered successful only if @ vcr:f*
counter overflow point exactiy matches the microword whic
signals "END-OF * (done only once) 1n the DCS microcode.

10.3 Procedure And Indications
10.3.1 Procedure

To run the DCS 1n verify mode, the following procedure 13
followed:

1. Install the DCS 1n the POP-11/60 as detailed 1n Section 3
©. Set the DCS switches:

"RUN/STOP’ = 'STOP’ and
"NORMAL /VERIFY' = °'VERIFY’

3. Now set:
"RUN/STOP’ = "RUN’
4. The DCS now executes a single ’Verify Pass’

S. At the end of the 'Verify Pass’ the DCS enters a2 microcode
loop, 1n which:

d with specific
"ENUR’, 'TNUR’', and 'E code’ values
- 'END-OF-PRSS’ 13 repeatedly signaled
-~ A ’Scope Loop’ branch 13 ezecuted

- RAn error 13 lofcc
1

See the DCS microcode listing, wunder 'Verify Mode Code’
for the exact sequence of operations.

b. At this time examine the DCS module LEDs for comparison
with their expected contents, as noted below.

7. To return control tc the POP-11/60 after a 'Verify Pass’,
position:

"RUN/STOP’ = 'STOP’  and
"NORMAL /VERIFY' = 'NORMAL'’

And then generate a “CONSOLE INIT™ (“START/HALT™) on the
operator’s console
10.3.2 1Indicators
Only the status described below 18 acceptable to signal 2
successful DCS verification. Rssuu:n! 8 known good -11/60
1

system, any deviation from the dcscrnt on (below) should be
considered” an indication of o faull 1n the DCS module under

—— — - S W A - e a C—— G —————— - i e e - - -
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test.

"TNUR* = (752¢)
"ERROR® = (4255)
(Note the aiternating ON/OFF patiern)

"ENUR’ = (7523) wass Joaded to force
an "ERROR’ 1ndication

"EOP’ LED - ON, Rpprox. 172 brilliance
"ERROR’ LED - ON, continuously

This will be the onlg instance wher both
the "EOP’ and 'ERROR" LEDs should be on
simutanecusly.

Indications on the POP-11/60 console should be:

“RUN" LED - OFF continously
~PROC™ LED - OFF continously
USER™ LED - OFF continously
“CONSOLE™ LED - OFF/ dimly lit
"BATTERY™ LED - <indeterminate)

Octal display = (212121), with the
decimal poinis ei1ther on or off.

CO3

Page 28

Riter a 'Verify Pass’, 1ndications or the DCS module will be:
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ouUsS
MISCELLANEOUS
RCT/APT /XXDP
The DCS module 13 not directly supported by RCT/APT/XXDP
software at this time.
Macro Instruction Interface
DCS Prasence
Presence of a DCS module 1n slot | 1s 1ndicated by a b1t un
the "WHAMI® register:
NOTE
See POP-11/60 documentation for a full description of
the "MEL™ 1astruction.
MED 022 ‘READ WHAMI -> RO
8IT 81708, R0 :BIT(DB =1, DCS PRESENT
;8IT«08>=0, NO DCS IN SLOT-!
DCS Register Access
RAccess to several of the internal registers and status bits 13
alsc possible via the "MED™ instruction:
MED , 152 ;RERD DCS 'TNUR’'
RAfter execution, RO's contents 13 as follows:
0000+~8TNUR<11:00>
Simi]arly:
MED , 183 :RERD DCS 'EOP/ERROR’
and RO's contents:
ERRORSO1 sEOPSERRCOD¢11:00»
BIT(1S> = ERROR(]}H
BIT<I4:13> = 01", code for DCS module
BIT(12>» = EOP(])H
Macro Instruction Startup Of DCS

The DCS aa' also be started via o "MED™ instruction, Note,
however, hat this 13 2 one-way tranfer of control; thers 1s
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no means to re-enter an cxccutlnz macroinsiruction program
without operator 1ntervention al the operator’s console.

This method simulates the ogcralor depression of  the
“CNTRL/DIRG™ keys via loading the KDl1-K microaddress pointer
(NUR) wilh the starting address of the “DIRGNOSE™ key service

rouline.

MoV 8011410,R0 ; (1141) = “DIRGNOSE™
;WRITE NUR

MED N7
:NEVER COME BACK TO HERE
DCS ALWAYS EXITS TO "CONSOLE™ MODE
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Modu'e codes: K1/DCS ¥2/UMORD K3/IRDECODE  K4/DATAPATH  KS/KTCACHE  Kb/TIMING  K7/STATUS
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P
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4000 TESTOOI

POP-11/60 (KD11-K])

L
number ENUA

2633 6252
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-)Module_sequenge-)
TNUR 8l/%% 82777 837%% Test summary = Print referance -~ Chip 1nformation

NUA SEQUENCING, PRGE (W) =) (2) [2==b], UBF=(34)

4000 K3/99 ../.. ../.. Fl; K3=Ee E1S

4203 K2/99 ..’/.. ../.. FEl; KS:EH£L247

452 K2/90 K3/5° k46 FI: Ke=£13-E14,EM-E3S, EY0-E4],E46-EY7, ESB-ESY, ER2,
E64-EBS, ER7-E68, E72-E74, E78-£80, E9]; K3=£34,
E%g K4=£3

4263 K2/99 ../.. ../.. FI; Ke=tlv

4256 K2/99 ../.. ../.. Fl: K2=EM,E46,ES9,E68,E74,ES0

4eS? Ke/99 ../.. ../.. FI; Ke=EM0,EBS

4747 K2/75 K3/25 ../.. FIl: K2=E£2,t29,E52-£53,E79; K3=Eb,E2H

47s6 Ko/99 ../.. ../.. FIl: k2=E70

4757 K3/99 ../.. ..7/.. FIl; K3=EM,E?

4776 K2/99 ../.. ../.. FI: K2=E8d

N777 K2/75 K3-10 K6/6 X4/S K72/ Fl: K2=E1-E? E)0-E18,ER1-E2S,E27-E39,

. E41-E54,657-£59, E6L-E81 ,E84,E90, E93-€9%, €100,

S e e
K4=£18,E26,E89-E30,E38,E71,E87; K7=£36,E583 EM

S130 Ke/99 ..-/.. oo Fi; K2=£NM

G247 K299 ../.. ../.. FI: KEfEH?

8276 K2/99 ..-/.. .7.. FI; K2=t6,E33,E60

6000 K2/99 ../.. ../.. FIl. K2=€7-£8,E19,E40

60S2 K2/65 K3/46 . /.. FI: Ko=£1,E7 E11?; K3-E58,E9!

6201 K2/93 ../.. ../.. FIl: Kk2=£70-€71

62l2 K3/55 K2/46 ../.. FI: K3=£58,ESl; K2=£2,E7

6231 K2/98 ../.. ../.. Fl: K2=Ebe

6235 K2/99 ../.. e FI, Ke=tbe

642 K3/55 K246 ../.. FI: K3 I'E 1; x2=€2,€E8

2%23 ﬁg/gg 55/32 5 F%‘ 53' XN KEEEB'EB B): K3=£2],E23,E44,.E68

c / / .. ; st2, : = .

6256 K255 K3/486 ..... FI; KS=E§ ESQeiséex 2257355 éss E69,E7S,EBL;

6257 K3/80 K2.20 ../.. F 53:{21-{22.Egz-tge,tgu,tss,t7w-€7s

/ ’ R ; K3= ' RGS

6272 K2/96 K3/8  ../.. rf; KSQESZE§3§5-57,£15fixs.exa,saw,Ean.£3s; K3=E52

6277 K2/98 ../.. ../.. FI; K2=£2,El

6352 K2,80 K320 ..-/.. FI: Kk2=E1 E3,E6-€7,E12,E15,E18,E24,E30,E36; K3=ESI,
£58,E70

6372 K2/99 ../.. ../.. Fl; K2=£7

6bS2 Ko/80 K3/20 ../.. FI. K@=kl E19,E42,ES9,E6S,E68,E74,E90; K3=£23.E63

;077 ﬁa/gg Sl il FI‘ 52:51&7

/ S A H

7%&% KS/% .. A F{; é?‘&s.sur,ssa

7752 K2/93 ../.. ../.. Fl; K2=E48

7777 K2/99 ..... ../.. FI: K2=EN8

- ——



MRINDEC-11-DQKUB-BO

ERROR

888) code
2’ 42588
J) 4377
§) §450
§) 4451
b) 4452
71 HM4863
8) 4M8Y4

Symbolic label

TEST0O0?

TEST730C1

TEST7400

TEST740C

TEST7408

TEST?31E

Module codes:

K1/DCS

Line

number

274%

17211

17653

17619

17591

174¢€~

K2/UWORD

POP-11/60 [KD11-K]}

ENUR

7523

7303

7402

7402

7402

7402

7432

K3/IRDECODE _ K4/DATAPATH _ KG/KTCACHE  Kb/TIMING  K7/STATUS

GO3
DCS FAULT DIRECTORY Page 2

-)Module_sequence=)
TNUR 8l/%% 82/%% 83/77%% Taest summary - Print reference - Chip information

- e e a= -—- e - an an an - e an - - D D SR D D S e e WP WP R G - . -

75¢e2 TNUA EXPECTED IN DCS “VERIFY MOOE™
752¢ KB/SO K?/HO K3/S KesS KW§ FIl: K6=E3-E5 El? Eld, E22 EEB E31-E32

FLELEE PR R e L
s Chelise e
csq Ebe- E63 Ebb, E68 E70-£71,E87,E95 E97-E38:
K3=£2,E6-E8,E10 E12 E15,E21-E26 E34 ES2, ESH . EBY;
Ka-sa-sa E6-£9,821,836,£50,E60, £66,E75, £8] ;'

K4=E8
290 KIS ..o ... DCS VERTEY noos BAD TNUA LATCHED

NUR SEQUENCING, PRGE (ﬂ) =) (3) [3==7l UBF =(35)

7301 Ke/99 ; _Ke -E
7303 Kes/65 KH/3S K3/5 KB/S 1., K2=t4,EI10,E16,822,E25-E26,E28,E3]1,E37

Ewg Eﬁq c2,E70-£71 é?g-tgz £97; ku=t1,El2-Els,

TH%S ERROR CODE EXPECTED IN D?S “VERIFY MODE"

K3=£33
7307 K2-60 K3/40 ../.. FI; K@ -tq Eél Eé? xa-céx-sae
7393 K2/99 ../.. ../.. FI: Ke=E?
7376 K3/99 ../.. ../.. FI: K3=EM
7777 Ke/98 ../.. / FI; Ke=te23,tE29

BUTA(LAST) cLenns PROC aest(onrégéqqznxr-(osasasy ON BUIBIN

7400 K5/99
740! Kb6/50 K7/3S K5/1§ FI: Kb=EY4,E6l,E70,E79,E103; K7=E31,E39,E46,E49;

K5=£95, €97, E105

INSTR]1#-OVERLAP, BUS CYCLE YARNKED
4747 KS/65 K6/35 ../.. FIl; K5=£95; KbzEY4O

7901 K6/99 ../.. ../.. FI KB-EH3

-INSTRI®PREFETCH, BC<«0>=BC<»

4247 K2/98 ../, ../.. F1; Ke=E4}

7401 K2s/98 ../.. ../.. FI K2=£105S

INSTRI®PREFETCH, BC«0>="0"
P40l K2v65 K3735 ../.. FI; K2=£82,E105; K3=EY6

BUS DATI-CLKIR, Bﬂ (000000) IR;&O%OIES) E88/(432) LORDED

N747 K3/99 .. f1;

7402 Kb&/99 ../.. ./.. FI; Kb=ES

7407 K6/99 ../. ./.. FI; Kb=EY,E108

7412 Kes85 K315 ../.. FI; KS-E3 ES; K3=ENS

-— . - .- - - —— . - ————— - ——



MAINDEC-11-DAKUB-BO  PDP-11/60 [(KD11-K)

ERROR Line
888) code Symbolic label number ENUA

9) 44sS§5 TEST?31D 17428 7402
10) 4456 TEST73IC 17401 7432
11) 4857 TEST731B 17363 7412
12) 4460 TEST730C 17188 7402
13y Yse! TEST?30D 17233 7402
I4) 4462 TEST730E 17286 740¢
1S} 4464 TEST72¢28 17004 7402
16) 4465 TEST722C 17029 740¢
17) 4466 TEST7308 17149 7402

HO3

DCS FAULT DIRECTORY Page 3

=>Module sequence=
TNUR 81/%% w2/77 83777 Test summary - Print reference - Chip 1rformation

- - - - an s e - - as - - - - e - - arar e P D D R A D e e e e o A A D EP  e  E D Wp S S A b we

BUS DATI-CLKIR, Bﬂ-(UUODOO) SERVICE°(000340)

4747 K5/99 .. . FI; K5=£39

7400 Kb/99 ../.. ../.. FI Kb=£108

BUS DATI, BR=(000000); FEH(CUIIIJ) (00012S) VIR DRIO/DATOB/DATI
7900 Kb/99 ../.. ../.. FI; Kb=£Q

7402 K6/99 ../.. ../.. Fl: Kb=£3%,E43,E65,6E90,E93

7905 KM/99 /.. L. /.. FI KH:EEB

7420 KS§/99 ../ . / FI KS=E£NM,E10S

7434 Kb6/85 K7/1S / FI Kb=tll, ESS E£71; K7=E49

[R=(12 ) E78/(412); NO BUS FUNCTIONS CLOCK-IR EXCEPT DATI-CLKIR
7400 Ke/65 K335 ../.. FI; K2=E34,EBY; K3=t48

DATIP HOLDING BUS (PROC BBSY); DU=(125252) ON BUSDIN
7401 Kb/65 K7/35 ../.. Fl; Kb=E70,E?79,E103; K7=E17,E62

BUS DATO, BAR=(000000), DRTIB#*BYTE®#00D, BA=(000001); SERVICE=(000340)
4747 Kb/S0 K2/50 ../.. FI; KB-E%? Ke=E 105

7400 Kb6/90 K?7/1S ../.. FI KB-E3B-E39 ESY; K7=EM9

740! K&/99 ../.. ../.. FI Kb=£38

BUS DATO, BA=(000000), DATIB*BYTE#000, BA=(DOOODI); DU=BUSDI

7400 xs/qo KS/10 K&4/S FI, Kb=£S, &b, EB6-E67 E?e E7N-E75
£88,£40, E42-£93,E108; ' K5=E53,

E11-E113 E11S,8122; "K4=E28

"E : a:aa-sE B4, E86
£63, tee-nm: 104,

7403 K699 ../.. ../.. FI; Kb=E£92-E93
INVARLIDATE ooo noon mn JAM=(101004)
2777 Kbs/9Y .. KbOS=UNIBUS-FUNCTION-DECODE

INVALIDATE, 16. an pan -1/0 PQGE(&) SERVICE=(002340)
7400 K698 s G

7777 K§/99 ../.. ../.. Kabs-mzas-rwrxon-oecooc

BUS DATIP, BR=(0000C1); DU=(126252) AFTER ON BUSDIN

4747 K7/65 Kb/3S ..’.. Fl; K?=E1b,E2S,E32; Kb=ESS,E76,EB8

7400 Ks/qs KS/S ../.. FI: Kb=EB6&-EE7.E74-E7S,EB3-EB4, E92-E93; KS=£53,E63,

E6b
7401 Kb&/B6S K7/35 ../.. FIl; Kb=Ell,E19,EN47,ESS, EBI, EBb-E67 EBT E71 E7H-E76,

£79, £83-£84,£92-£93,E98-£99,£101,E163,E105;
x7—£10.517,t21,£32-£33 EY9,EI01
7403 K&39 ../.. ../.. FI; K6=£92-E93
Module codes:  KL/DCS  K2/UWGRD - K3,IRDECODE  K4,DRTAPATH  KG/KTCACHE Kb /TIMING KZ/STATUS

AR s w———— -
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ERROR Line -)Module_sequenge-)
#88) code Symbolic label number ENUR TNUR sl/%% 82/%% #3/7%% Tast summary - Prinl reference - Chip 1nformation

- an - o o o - e . U ke wh o - e o - -an e e - e oooee - o wn - R - e D A o - - -

18) 4471 TEST7304 17084 7402 5937°n;8}s§g'§998900&5/?6(lf??5§%2555E355939E58 ngsgqo E76,E8S,E87-E88
E96-£98; K7:=E2,EL0, E32-E33,E36,E57-€58, ELO;
: o EEES
73 1 5252 k?féﬁ kﬁfib x5>s S’F?q’x 95111926 ééq'EéSOEséeées.Exax.5103;
K7=€10 E33; K&4=€28,ES5: K3=Eu4e
7403 Kb/50 KS/25 K2/25 FI1; Ke=E10}; K8=£91; Ke=E100

19) 4472 TEST13282 7672 7417 BUTR(XSDIC1#XX), DICI=COUTIS="1": A(0)+B(1)+CI(1)=D(0)+CO(1)

7413 K490 K3710 ../.. K404=ALU/CARRY-LOOKAHERD; K313=ALU-FCN-DECODE
20) 4473 TEST13682 8010 7402 (1226M5)+(132264)+(0)=(170360); CHECK COUT1S=(0)

72403 K4/90 K3/10 ../.. K404=ALU/CARRY-LOOKAHERD: K313=RLU-FCN-DECODE
21) Y479 TESTOO® 2730 4377 SE ING, NO 'BUT'

59@7 23523 /. U/.. Fl; K2=E17,EB3
22) Y475 TEST136B1 7983 7434 (1 45)+§$32254)4(0)=<1703??); CARRY LOOKAHERD LOGIC

VA K4/ Y AT A . KY=gEY? .

7427 K490 K310 ../.. K404=ALU/CARRY-LOOKAHERD: K313=ALU-FCN-DECIDE
23) 4476 TESTI36R2 7961 7403 (0S5132)+4(132264)+(1)=(007417); CHECK COUT15=(1)

7266 K2/80 K3/20 ../.. FI: K2=EB-€9,E2l E27; K3I=E2]
7402 K4/90 K310 ../.. K4O4=ALU/CARRY-LOOKAHERD; K313=ALU-FCN-DECODE

24) 4477 TEST135B2 2904 7413 (0S5132)+(113226)+(0)=(170360);: CHECK COUT15=(0)

7417 K94/90 K3/10 ../.. K404=ALU/CARRY-LOOKARHEAD; K313=ALU-FCN-DECODE
26) 4500 TEST133A2 2630 7403 (103607)+(103607)+(1)=(007417): CHECK COUT1S=(1)

74835Dx4/96 Kg/lo 7. K404=ALU/C v-Lgoxéuzno; K313=A_U-FCN-DECODE
26) 4501 TEST1338l 7652 7434 (074170)+(074170)+(0)=(170360); CARRY LOOKAHEAD LOGIC

7 Kq/gg Kessg ..’/.. Fi; qusug; Ke=El10e

7430 K489 L./T. iz FLD s=fM

7421 K3/99 ../.. ../.. Fl: K3=£7]

7477 K4/90 K370 ../.. K4OM=ALU/CARRY-LOOKAHERD: K313=ALU-FCN-DECODE
27, 4s02 TEST13382 2679 7402 (074170)+(074170)+(0)=(170360); CHECK COUT1S=(0)

7403 K490 K3/10 ..’/.. K404=ALU/CARRY-LOOKAHERD; K313=ALU-FCN-DECODE
28) 4503 TEST13u4R2 2742 7403 (04SS13)+(141703)+4(1)=(007417); CHECK COUTIS=(1)

72402 K4/90 K3710 ../.. K404=ALU/CARRY-LOOKAHERD; K313=ALU-FCN-DECODE

Module codes: K1/DCS K2/UWORD K3/IRDECODE  K4/DATAPATH  KS/KTCACHE  KB/TIMING  K7/STRTUS



MAINOEC-11-DGKUB-BO  POP-11/60 [KD11-K]  DCS FAULT DIRECTORY Page S

ERROR Line -YModule sequence-’
888) code Symbolic label number ENUR TNUA 8l/ux 82/%% 83/7% Tast summary - Print reference = Chip infermation

29) 4504 TESTI34BI 7764 7434 (132264)+(036074)+(0)=(170360); CARRY LOOXAHERD LOGIC
2475 K479 K3/10 ../ K4OO=ALU/CARRY-LOOKAHERD; K313=ALU-FCN-DECODE
30) 4505 TEST134B2 7791 7401 35254)+983507q)+(0) (1703??) gicx COUT1S=(D)
7407 K4/90 K3/10 ../.. xu&-&u/cm-t.ooxuno K313=ALU-FCN-DECODE
31) 4506 TEST135A2 7855 7417 (122645)+(D6YSS1)+(1)=(007417); CHECK COUT1S=(1)
713 K4/90 K3/10 ../.. K404=ALU/CARRY-LOOKAHERD: K313=ALU-FCN-DECODE
32) 4507 TESTI3SB! 7877 7434 (0SS132)+(113226)+(0)=(170360); CARRY LOOKAHERD LOGIC
79477 K4/90 K3/10 ../.. oﬁ:m.u/cmav-toom{no 31 3=ALU-FCN-DECODE
33) 451 T 77 VA | +(14 +(1)=(007417);
1 TESTI3HAL 0S 7434 (43SIa QIZaa e ()= 007 T R R PR B8 131 3L U-FoN-DECODE
34) 4513 TEST13SA! 7818 7434 (122545)+(054551)+m (007417): CRRRY LOOKAHEQD L
7477 K4/90 K3/10 ../.. xuoé.m.uxcm-t.oom{no K3l3 ALU-F CN-DECODE
35) 4515 TESTI36AL 7931 743 132)+ nmm (0074 7) CARRY LOOKAHEARD LOGIC
;é ) KY=E6Y: K3=E74
xu/ e xqbq:mwcm-wom{no K313=ALU-FCN-DECODE
%) 4516 TEST132R2 7527 7403 BUTR(DIC) ), (c1-couns."1- (D)4C1(1)=0(0) +CO( 1)
g2 K/ x3/18 o D AR Sk a0 Ok 3T 2=ALU-F CH-DECODE

37) 4517 TEST1328l 7547 7434 g&HEDlvsﬁsuﬂ 938 B; R(USE??S)k3=é0?EEE§ t&? 0002806 D(C)="1"

7402 K3/99 ../. /..
7477 K490 K310 ../.. KNﬁﬂ=ﬂLU/CRRRY-LO0KRHERO K313=ALU-FCN-DECODE

38) 4521 TEST132Al 7502 7434 mu-n-nxms-a nuasasa) euesasa) 0(000000)

v R I B K 29&'1(33; t5%ke. K3-E41 £B2

74'” K4/90 K3/10 ../.. xqbu nLU/énm{r LOOKAHERD; " K313=ALU-FCN-DECODE
39) 4523 TESTI33Al 7600 7434 (1 oasomm (007417); CARRY LOOKRHERD LOGIC

74 xw K3/26 ../.. FI;'KN=ES,ENQ E7]1; K3=ES3

7402 K3/99 ../.. ../.. FI: K3=E43,E84

7420 K499 ../, “T/00 FI: KN=Ev9EBS

7477 K490 K710 ./.. K4O4=ALU/CARRY-LOOKAHERD; K313=ALU-FCN-DECODE
40) 4530 TEST1308l 7334 7434 ALU=R-PLUS-B-PLUS-1; R(125252), B(125252), D(0S2525)

7900 K9/70 K3/15 'K2s15° FI; K4=EN9, sml-—sma EI10; K3=£53; K2=ES0

[Continued] 7402 K4/B0 K320 ../.. FI; K4=E49,E38,EI0l; K3=£4l

- e e e FY X R Y Y Y Y A T Y

Module co‘cs K1/DCS K2/UWORD  K3/IRDECODE KQ/DRTQPRTH KS/KTCACHE  Kb/TIMING K7/STRTUS




| e n - nt—— —

MAINDEC-11-DQKUB-BO

41)

42)

43)

44)

45)

46}

47)

48)

49)

50)

51)

ERROR
code

4532

4537

4541

4543

454y

4546

4550

Y552

4553

4556

TEST1308!

TEST13082

TEST3200

TEST131A!

TEST320R

TEST131R2

TEST131B1

TEST130A2

TEST3208

TEST762R1

TEST320E

TEST320F

POP-11/60 [KD11-K)

Line
abe! number

ENUR

[Continued)

7365

8197

7392

8098

7423

7443

7314
8138

17899

Module codes: EI/DES

7403

7403

743

7403

7401

7434

7402

7400

NONE

7403

7405

P
4

JCS FAULT DIRECTORY Page 6

-)Module sequence=’

RLU=R-PLUS-B-PLUS-1; 95185252), B(12S2eSe), D(0Seses)

7406 KM/99 ../.. .. FI:; Kq=E110

M KY/ ../.. ../.. Fl; K4=f49 E102,E112
M K4/ /e /o0 FI KN=E71

74 K4/ / / Y=ti112

ORI K
7477 K480 K3/10 ../.. K4O4=ALU/CARRY-LOOKAHERD; K313=ALU-FCN-DECODE

BUTR(COUNTSDI(C]), DIC1=COUT]5="1"; Q(l)+B(l)+C§;9):D(0)+C0(1)
7902 K2/50 K330 K4/25 FI; és§§3gqggéggséq ,£85; K3=tY4,Eb-E7,El11,ELS,

BUTR(COUTO78DOUTO78XX), TARGET="01%" ;
BB R VS R e e

Rl O i I g W

7902 K3/89 ../.. ../.. Fl: K3=t8e
7477 K490 K310 ../.. K4ON=ALU/CARRY-LOOKRHERD; K313=ALU-FCN-DECODE

DIC] ADOR SELECT, COOE="010"=ALUOC="1" ONLY ONE SET
7402 K499 ../.. ../.. K4O4=D(C)-SELECT-LOGIC

BUTR(DIC)#8R00), DICI=COUTIS="0": A(1)+B(0)+CI(0)=D(1)+C0O(0)
7403 K4/90 K3/10 ../.. K4O4=ALU/CARRY-LOOKRHERD; K313=ALU-FCN-DECODE

9&8301%598;9-?%9?:8;.?59§25F?3,Kg;é53252), D(177777), DICI="0"

7402 K3/99 ../.. ../.. FI: K3=Eel ESY
7477 K4/80 K3/10 ../.. K4O4=ALU/CARRY-LOOKAHEAD; K313=ALU-FCN-DECODE

BUTR(COUNTSGIC1), DICI=COUT1S5="0"; A(0)+B(0)+CI(1)=D(1)+C0O(0)
403 KM/99 ../.. ../.. FI; K4=EB3-tbH

BUT(D«14:00>=08015), D=(000001), TRARGET="00"
M02 K2/99 ../.. ../.. Fl; K2=£40,E88,E9M,E99,EllR2

DL11-K ENARBLED FOR BR& INTR; DID NOT RESPOND W/ BG-SERVICE-L WITHIN 22. MS.
4553 K7/85 Kbs/10 KS/5 K3/5 FI: K?=€3,ES-Eb,E11,E13, EIE-E17,E19-E20
Egsgféskggg’sas-saé,saé.E?é.seo; kb=E2S, E34,E62;

DIC] ARDOR SELECT, COOE="101"=COUTO7="1" ONLY ONE SET
7401 K499 ../.. ../.. FI; K4=EB3

BUTR(COUTO7#DOUTO? 8XX

), TARGET=*10%"
7407 K3/99 ../.. ../..

FI; K3=£56,E95

K3/IROECODE  K4/DARTAPATH  KS/KTCACHE  KB/TIMING K7 STRT.S




MRINDEC-11-DOKUB-BO  POP-11/60 (KD1l-K)

a88)

52)

S3)

S4)

55)

S6)

57}

59)

60)

bl)

D e S e S o P —— - - - - ——— - - - - - - D D A D - D - ——

ERROR
code

4570

4571

4572

4573

4575

4576

Y577

Line
Symbolic label  number
TEST320C 8157
TESTSS!IC 14539
TEST122R2 717¢
TEST721A 16840
TESTS37A 14413
TEST7218B 16894
TESTSSIA 14469
TESTSSIB 14498
TEST721C 16918
TEST115A1 5939

Module codes: K1/DCS

K2/UWORD

ENUR

7413

NONE

7403

Y777

7402

7402

NONE

7400

7402

7412

.
<
DCS FRULT DIRECTORY Page

-)Module sequence=

BUTR(XSDIC18XX), DIC)=COUTO?="0", COUT15="1"
7917 K499 ../.. ../.. FI; K4=E63-E6M

Bel; ORIREATH COLNTER, BUTA(COUNT-S-3778D(C1), COUNT FROM (00D): (377)
2790 2,80 K420 ../.. K2ﬁ?=RETIVE-BUT; K409=CNTR

B a0tC ), D I e e 1 191°
%J?G'EE%' oognom./mn mm-rwnm-oﬁcwz

SHIFTER, 'SENOMUX’ CMUX<00> OUTPUT ON CMUX/LEFT-1
7400 K490 K5/S K3/ FI; KN=£77-E78,E80; K5=£97; K3=Ebl

DATOB%-8YTE, 00D ADDR JAM; JAM=(101004)
7407 K7/99 ../.. ../.. K705=JRAM-FLAGS,K708=STRTUS-MUX

B.M. DATAPATH COUNTER, BUTA(SR1-08COUNT-IS-377), COUNT FROM (000): (377)
4531 K3/75 K425 FI; K3=£36,E5Y4; K4=£91

o/ : ;
4547 K3/90 K4/10 ../.. r¥; xa:Ega,Egz,Egs,E Y: K4=E9]
4855 k4,90 .k2/10 ../.. FI: K4 “E9]; K2=ESS
1277 K2/80 420 ../.. k207=ACcTIvVE-8uUt; K40S=CNTR

B.M. DATAPATH COUNTER, BUTA(COUNT-IS-377), COUNT FROM (000):(377)
7401 K3/99 ../.. .. FI;

.. K3=E6M
s KA s x§07§35§?3£-au7; K409=CNTR

DATOB*-BYTE, 16. BIT PBR, -1/0 PRGE(S); SERVICE=(002340)
7400 K6/99 ../.. ..s/.. FI, «b=tS9

NN

ALU=NOT-R: A(0S2525), B(177777), D(126252), BITS(15:12>=(12)

7900 K4/85 K7/10 K2/S Fl; K4=£1,EN-ES E7,E15-E16,E22,E24,E3Y4,E40-EY2,
£98; K7=EN1 E70; K2=£70

7402 K499 ../.. ../.. Fl; K4=£33-EX

7403 K4/75 K2s2% ..7/.. Fl; K4=E26; K2=E39

7405 K455 K3/45 ../.. FI: K9=E[4 E21,E23; K3=£43,ES52-E53,E8Y4

7407 K4/93 ../.. ../.. FI; K4=EM

7410 K4499 ../.. ../.. FI: K4=EN

7413 K4/99 ../.. ../.. FI: K4=E26,E3M,E62

;qu x:xgg g E%‘ §:=EI7 an €2 14-E18,E20-E21 ,E23-E24

q K/ ./.. ../o- ; = ] ., - ’ = ’ - .
see-éeg,eSQ,E§9,qu,Eqs

K3/IRDECODE  K4/DATAPATH  KS/KTCACHE  Kb/TIMING  K7/STATUS

- ol i s e alr S w b e A S P - D D - . D D D - -




MAINDEC-11-DAKUB-BO PDP-11/60 (KD11-K)

1s)

62)

63)

64)

65)

66)

67)

69)

70)

71)

code

‘61l

412

4613

4614

7402

7402

7403

M12

7434

7434

7412

7432

7405

7405

MO3

DCS FAULT DIRECTORY Page 8

=)Module_sequence-)
TNUR Bl/%% 82777 83/%7% Taesl summary - Print reference - Chip information

BUTR(COUNT#DIC]), DICI=PSIC]="0"
7403 K4/50 K3/45 K2/10 FI; K4=E2-E3,ES6,E63; K3=£36,ES7,E63; K2=E70

BUTR(COUNTSDIC)), DIC]=CINMUX=PS{C]}="0", ALU=ZERO
74 xwxgg K3/60 ..’.. Fi‘ KHEE;&,EQS,E72,E?B; K3=E22,E41,ESY,E71-E73
™ K3/ /oo /.. Fl; K3=

ggsg(cgggggotggJqso(c1=c1 rxz-é;ianugﬁor-n 3.E71-E72,E78, E86; K3=EY41, E43
/ o/ ’ =tg- - ’ ’ ’ = ’ ’
E%B.ESE,EE?EEES,Esl,Ess

QLU:R-X?R;%; A(000000), atlg?esa), D(125252), BITS<11:06>=(52)
7434 K7/ I . K7=£20
7477 K490 K310 ..7/.. K4OM=ALU/CARRY-LOOKAHERD; K313=RLU-FCN-DECODE

ALU=ZERQ; A(125252), B( ), DI )
PLUSZERG; f125652), B(DS25gy), RpORI00
7477 K490 K3710 ../.. K4OM=ALU/CARRY-LOOKRHERD; K313=ALU-FCN-DECODE

ALU=ZERO; R(177777), B(177777), D(DOCOOQ)
74900 K3799 ../.. ../.. Fl: K3=£M3,E82
7477 K490 K3/10 ../.. K404=ALU/CARRY-LOOKAHERD; K313=RLU-FCN-DECODE

ALU=NOT-R: A(DS2525), B(000D00), D(1262582), BITS(15:12>=(12)
;:88 :3/33 WA §§‘ 533221¢§9aeaa E31-E34, E40-E43

/ AT AT . = - , -
7477 K480 K3710 ../.. K404=ALU/CARRY-LOOKAHERD; *K313=RLU-FCN-DECODE

ALU=NOT-R: R(125252), B(177777), D(0S2525), BITS(0S:00>=(25)
7920 K94/80 KS/:0 ../.. Fl. K4=£28 E37,E40-€EY41; KS=E6b
749 K9/80 K3/10 ../.. K4OM=ALU/CARRY-LOOKAMEARD; K313=ALU-FCN-DECODE

ALU=NOT-R: A(5:5252), B(177777), D( ), BITS<11:06>=(25)
74900 K4/80 k2710 ../.. FIl; k::g JE91-t92,EB9,E106; K2=E26

7402 K499 ../.. ../.. Fl: KN=£98
7477 KN/80 K3/10 ..-/.. KHszRLU/CRRRY-LOOKRHEﬂD; K313=ALU-FCN-DECODE

D(0S2525), BITS<15:12>=(0S)

ALU=NOT-A: A(125252), B(177777)
7900 k483 ..7.. ..7.. FI; K9=Elb

7401 K499 ../.. / FI; K¥sEM

7904 K4/99 ../.. ../.. FI; KN=EM

7407 K499 ../.. ..7.. FI: K4=EM

7412 K499 ../.. ../.. Fl; K4=ElN,E23

7415 K499 ../.. ../.. FI: K4=EM

7417 K4/90 K6s10 ../.. FI; K4=EY,El12-E13,E21-E24; KB=E3M

K3. IRDECODE  KH4/DATRAPATH  KS/KTCACHE  Kb/TIMING  K7/STATUS

Module codes:

Line
Symbolic label number
TEST11SBY bO4Y
TEST1'4R 5906
TEST115A4 5967
TEST121C2 7009
TEST1168 6326
TEST114A S874
TEST115C! 6104
TEST11SB3 6077
TEST11582 6060
TEST1158! 602!

K1/0CS  K2/UWORD

QR
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ERR?R Line ->Module_sequence-)
888) code Symbolic label number ENUAR TNUR 8l/xx 82747 83/%% Tesi summary - Print reference - Chip information

-k e o - an -an an an - - an an e an - anasanan - en ar an an w A Er s Gp ok ik S D AR R AR S A D D DD D D D D D SR P D

72) 4615 TEST11SA3 6000 7425 9&33"°"";0“‘°52555" B‘177Z¥7’§q°é§asesg’quITE‘OSQEO’"52}5 -
K4/90 K5/10 ../.. . KY= ,EY40- E75-E76; KS5=E63,E6E
7477 K4/90 K3/10 ../.. K4yOM=ALU/ - 08x5H£A5; k5?$= U-FCN=-DECO
73) 4616 TEST11SA2 5983 7412 ALU=NOT-A: A(0S2525), B(177777), DI ), BITS<1]1:06>=(52)
7900 K480 Kgglgs kK3/5  FI; ngséfiisixl Eé7E§é ggo Egstfgg,ssg,ggg,Eaa
Eaazgga'gsﬂiéws.sso' 51,5231554;’K3=Ea7,541,tse
7902 K3/99 ../.. FI; K3=£53,E61

72903 KS/99 ../.. FI; xsfgsg
7405 K490 K3/1S FI: K4=£10,E22,E24,E98; K3=E£84

7439 K4/S0 K2/50 FI: K4=E71: K2=E117

7477 K4/90 K3/10 K4yOu=ALU/CARRY -L OOKRHERD; K313=ALU-FCN-DECODE

74) 4b17 TEST11SCe 6126 7412 ALU=NOT-R: R(0S2525), B(000000), O(125252), BITS<11:06)>=(52)

NN
« s s s

7900 K489 ../.. ../.. FIl: K4=EM]-E42

2427 KN/90 K3/10 ../.. K40u=RLU/CARRY-LOOKAHEAD; K313=ALU-FCN-DECODE
75) 4620 TEST116R3 6271 7412 ALU=NOT-A-AND-B; A(000000), ?(129222), otxiggsa), BITS<11:06>=(52)

7900 K4/99 ../.. ../.. 'FI. K4=£S1-£92,

7977 K480 K3/10 ../.. K4O4=ALU/CARRY-LOOKAHERD; K213=ALU-FCN-DECODE
76) 4621 TEST11eA2 6257 7403 BUTR(COUNTSD[C]), DICl=ALU1G="1", D=( *

s CRyngaotel), Dl ?1; x4=ga-é§?fgffssa-£sq
77) 4623 TESTI1BAl 6235 7412 ALU=NOT-RA-AND-B; A(000000), B(125252), D(125252), BITS(15:12>=(12)

7900 K94/99 ../.. ../.. FI: K9=E1S E24,E31-E34 ENO-E43

7427 K490 K310 ../.. K4O4u=ALU/CARRY-LOOKARHEARD; K313=ALU-FCN-DECODE
78) 4624 TEST115D3 5203 7432 ALU=NOT-A; A(125252), B(00O0OQO), D(0S2525), BITS<0S:00>-=(lS;

2427 KN/80 K3710 ..7.. KHO4=ALU/CARRY-{ OOKAHERD; K313=ALU-FCN-DECODE
79) 4626 TEST115D2 6186 7405 ALU=NOT-R; A(125252), B(0000OG), D(0S252S), BITS<11:06>=(25)

7927 K480 K37I0 ../.. K4O:=ALU/CARRY-{OOKRHERD; K313=ALU-FCN-DECODE
80) 4626 TEST115D1 6164 7405 ALU=NOT-A; A(125252), B(0OODOO), D(0S2525), BITS(15:12>=(0S)

7477 K94/80 K3710 ..7.. K404=ALU/CARRY-{ OOKAHEAD; K313=ALU-FCN-DL S0DE
81) 4627 TEST115C3 6143 7425 ALU=NOT-A: A(DS2525), B(00000O), D(126252), BITS<0S:00>=(52)

74920 K480 K3/50 ../.. FI; K4=gq0; K3=t}l
72477 K430 K3710 ..7.. K4O4=ALU/CARRY-LOOKAHERD; K313=ALU-FCN-DECODE

82) 4630 TESTI116CS 6429 7401 BUTR(D(C1#BRCO), DICI=DI(C])="0"
7403 K499 ../.. ../.. FI; K4=Eb3-E&M,E78

Module aodcs: K1/0CS K2/UMORD K3/IRDECODE  K4/DATAPATH  KS/KTCACHE  Kb/TIMING  K?/STRTUS
[N

——— G ———— G - —— — —
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ERROR Line =)Module_sequence->
888) code Symbolic label number ENUR TNUR 81/%x% 82/%7% 83/7% Test summary - Print reference - Chip 1nformation

83) 4631 TESTII6CY 6413 7432 ALU=NCT-R-AND-B; A(000000), 8(052525) 0:052525), BITS<0S:00>=(2%)
963l K?7/99 ../.. ../.. K7=£43’
747 K490 K3/10 ../.. mﬁum/cm-warmcm K31 3=ALU~-F CN-DECODE

B4) 4632 TESTII6C3 639 7405 ALU=NOT-R-AND-B; A(000000), ag_ses ITS<11:06>=(2S)

7977 K490 K310 ..7.. T ey . K313=RL U-F CN-DECODE
8S) 4633 TESTII6C2 6381 7402 aumcoumotcn mc1.a.u1s.'a- D=(052525)

7903 KN/99 .. . FI; Kk4=£63-E6Y
B6) 4635 TESTII6C! 6359 7405 ALU=NO1-A-ANC-B: A(000000), B(0S252S), D(0S52525), BITS(15:12>=(0S)

794*7 K490 K3/10 ../..  KYON=ALU’CARRY-LOOKAHERD; K313=ALU-FCN-DECODE
87) 4636 TESTI16AS 6305 7403 aum(otcumom o(c1=otc1-~x'

4747 K2/99 .. . FI; XK2=£96,E

7401 K490 K3/10 ../.. FI: x;:ega-taéss £63-E64,E93,E104,E113-E11Y4;
88) 4637 TESTII6AM 6288 7425 ALU=NOT-R-AND-B; A(000000), auaszse;, 0(125252), BITS<0S:00>=(52)

7920 K899 .. .. ../.. K4=£40 EB8

7477 K4/90 K310 ../.. wau:mu/chnm-womcm K313=ALU-FCN-DECOOE
89) 4640 TEST117B2 6532 7412 RALU=A-AND-NOT-B; R(177777), amsasem D(125252), BITS<11:06>=(52)

7900 K493 ../.. ../.. K9=£108

N7 KN/90 K310 ../, mh:q.u/cmv-c.ooxm K313=ALU-FCN-DECOOE
90) 4641 TESTI17Bl 6570 7412 ALU=A-AND-NOT-B; A(177777;, B(0S2S25), D(1252S2), BITS(16:12>=(12)

7900 K499 ../.. ../.. FI; K94=E4,E10,E23-E24’

7410 K499 ../.. ../.. FI: k4=£80

7477 K4/90 K37i0 L./, K4Ou=ALU/CARRY-LOOKRHERD: K313=ALU-FCN-DECODE
91) 4642 TESTII7AM BSH9 7413 BUTR(XS0(C)SXX), DICI=CINMUX=D(C)==0", ALU=R-AND-NOT-B

7417 K3/65 K4/3S ../.. Fl; K3=£71'E7S; K4=£63

7433 K3/99 ../, /.. Fl; K3=£68

7453 K3/99 ../.. ../.. FI: K3=£70

7513 K3/98 ../.. ../.. FI; K3=£70

7613 K3/99 ../.. ../.. FIl: K3=£E70

7653 K3/99 ../.. ../.. FI; K3=EM
92; 4643 TEST117R3 6534 7432 ALU=R-AND-NOT-B; A(177777), B(125252), D(0S252S), BITS¢DS:00>=(25)

7920 K4/65 K3/35 ../.. FI. KN=£88-£89; K3=t6l
7477 K490 K3/10 ../.. th:m.u/cm-wamim K313=ALU-FCN-DECODE

93) 46N TESTI17R2 BS17 7405 RLU=R-AND-NOT-B; 9(1?7777) 9(125852). 0(0S252S), BITS<11:06>=(25)
[Continued] 7402 K7/99 .. .. FI; ¥7=£37

-k ar e d de b de ey e aR S A G SR A S T D D WA YD b sk W R R D R WD W WD W G AR D W AR W .

Medule codes: K1/DCS  K2/UWORD  K3/IRDECODE  K4/DRTAPATH  KG/KTCACHE  Kb/TIMING  K7/STATUS

- - e —— - —— - - —— o S— - n A B A ——— . e .
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ERROR Line =)Module_sequence-)
888) code Symbolic label number ENUR TNUR 81/7%% 82/%7% 83/%% Test susmary - Print reference - Chip information

- - - an em e - e an b e e G @ @ = - .- - e e - -en > - - - - - - - - - a» - - e e e - e e - D D D D D D D R - - - - .

Ye4W4 TESTL17R2 (Continued) ALY= NOT-B; R(177777), ?uegaég, D(052525), BITS¢11:06>=(2S)

7NN KS/99 ../.. ../.. 'FL. K

747 K490 K3/10 ../.. K4OM=ALU/CARRY-LOOKAHERD; K313=ALU-FCN-DECODE
Q4) we4S TEST1I6D 6452 7434 ALU=ZERO; R(05252S), B(126252), D(000000)

7407 K490 K3710 '../.. K409=ALU/CARRY-LOOKAHERD; K313=ALU-FCN-DECODE
95) 4647 TESTL117AL BY9S 7905  ALU=A-AND-NOT-B; R(177777), B(125252), D(0S252S), BITS¢1S:12>=(0S)

7900 K4/85 K3715 ../.. r¥; xﬁgtha,aax,saa; K3=E£71

™17 K3/99 ../.. ../.. Fl: K

4% K490 K310 o700 x4OM=RLU/CARRY-LOOKAHERD; K313=ALU-FCN-DECODE
9%) 4650 TEST12084 6799 7402 BUTR(COUNTSOIC]), DIC)=CINMUX="0", ALU=A-AND-B

7903 K3/99 ../.. ../.. Fl: K3z£71
97; 465! TEST12083 6784 7432 ALU=R-AND-B: R(0S2525), B(177777), D(0S252S), BITS(0S:00>=(2S)

N0 KMN/99 ../.. ../.. Fl: KM= 88

7477 K490 K3/10 ../.. k4dy=ALU/ -LOOKAHERD; K313=ALU-FCN-DECODE
98) 4652 TEST12082 6767 7405 ALUSA-AND-B: R(0S253S), B(177777), D(0S252S), BITS(11:06>=(25)

7900 K4/99° ../.. ..".. FI: K4=E41-€N2

74 K490 K3/10 ../.. K4du=ALU/ ~L OOKAHERD; K313=RLU-FCN-DECODE
99) 453 TEST1208! 6745 7405 AL . R(0S2525), B(177777), D( ). BITS¢<15:12>=(0S)

Ml KM /. ..7.. FI: KH:UJ%E&E&!ESI-E:N.EHO-EHJ

74 KN/90 K3/10 Lo/l .  k4dM=ALU/CARRY-LOOKAMERD; K313=ALU-FCN-DECODE
100) 4654 TESTI120R3 6724 7425 ALU=A-AND-B: A(125252), B(177777), D(126252), BITS<05:00>=(52)

7477 K4,90° K3710 ../.. K404=ALU/CARRY-LOOKAHERD; K313=RLU-FCN-DECODE
101) 4655 TEST120A2 6707 7412 ALU=A-AND-B; A(126252), B(177777), D(125252), BITS(11:06)=(52)

7477 K4/90° K3/10 ..7.. «404=AlU/CARRY-LOOKAHEARD; K313=ALU-FCN-DECODE
102) 4656 TEST117Cl £633 7434 ALU=A-AND-NOT-B; A(DOO00O), B(0OD0O0O), D(000000) _

7477 KN/90 K310 ../..  KHOM=ALU/CARRY-{UOOKAHEAD; K313=ALU-FCN-DECODE
103) 4657 TEST11783 6609 7425 ALU=A-AND-NOT-B; A(177777), B(0S2S2S), D(126252), BITS<05:0C>=(52)

7920 K499 ../.. .. .. Fl: KN=EBB-EB9

7477 K490 K3/10 /.. K4OM=ALU/CARRY-LOOKAHERD: K313=RLU-FCN-DEC
104) 4660 TEST121B4Y 6960 7401 BUTR(DIC]18BAR00), DICI=ALUOO="0", D=(125252)

7403 K498 ../.. ../.. FI; K9y=£Sk,EB3
105) 4661 TESTI2183 64S 7426 ALU=R-XOR-B; R(177777), B(0S2525), D(125252), BITS(0S:00)>=(52)

7477 K4/90° K3/10 ../.. K404=ALU/CARRY-LOOKAHERD; K313=ALU-FCN-DECODE
106) 4662 TESTi21B2 6928 7412 RLU=R-XOR-B8; R(177777), B(052525), D(125252), BITS«11:06)>=(52)

7477 k490" K310 ..’.. K404=AlU/CARRY-LOOKAHERD; K313=ALU-FCN-DECODE

Module codes: K1/DCS K2/UMORD K3/IRDECODE K4/DATAPATH KS/KTCACHE  K&/TIMING K7/STARTUS




04

MAINDEC-11-DQKUB-BO  POP-11/60 [KDI1-K]  DCS FAULT DIRECTORY Page 12

ERROR Line -)Module_sequence-)
888) code Symbolic label number ENUR TNUR 8l/xx 82/4% 83/%% Tast summary - Print rafarence - Oh1p inforsation

107) 4663 TESTI2IB! 8906 7412 ALU=R-XOR-B; A(177777), B(0S2S2S), D(1252S2), BITSc1S:12>=(12)

799 K4/90° K3/10 ../.. K404=RLU/CARRY-LODKAMERD; K313=ALU~FCN-DECOOE
108) 4665 TESTI21Al 6832 7405 ALU=A-XOR-B; R(DO00OD), B(0S2525), D(0SS2S), BITS¢15:12>=(0S)

7477 K4,90° K3710 ../.. K404=R{U/CRRRY-LOOKAHERD; K313=ALU-FCN-DECODE
109) 4667 TEST120RI 5685 7412 ALU=R-AND-B; R(125262), B(177777), D(125252), BITS(15:12>=(12)

7477 Kk4/90° K3/10 ../.. K404=RlU/CARRY-LODKAHERD:; ~K313=ALU-F CN-DECODE
1100 46?1 TEST122A1 7148 7434 ALU=R-IOR-B; A(000C00), B(00O0OOO), D(0OO0OO)

7400 k498 ../.. ../.. Fl: ETSSEEEIEEG,£11,£13,522,592,595,5100-5102.

7402 K499 ../.. ../.. Fl; K4=£7 E10,€21-€22,E101

;:17 §:/99 V2NN FI; 53:5110 102 E112

/ .. S ; ' '

nigd K@ e o Hi Kidss b

722 K499 ../.. ../.. FIl; KM=EII2

7924 K499 ../, .. F%; Ky=fel,Ell2

796 K4/99 ../, /.. Fly K4 102

7430 K498 ../.. ../.. FI: K4=£102

7433 KN/99 ../.. ../.. FIi KM=£102

7477 K490 K3710 ../.. K4ON=ALU/CARRY-LOOKAHEAD; K313=ALU-FCN-DECODE
111) 4673 TEST130Al 7283 7434 ALU=R-PLUS-B-PLUS-0; A(052525), B(0S2525), D(125252)

4777 Ke/99 / /.. Fl: Ke=st?79

A ; =t
7400 K4/60 K390 ../.. FI. K4=El Eb,E49,E6M,EBB-EBS,E98,E101,E108,E110;
K3=£35,E42,ERD,E2

7402 K470 K3/30 ../.. FI; K4=E21 EN9 E98,E100-E102,E109-€112; K3=E41,EY3,
ES2-£53,EB8Y

7420 K499 ../.. ../.. Fl; K4=£49,E102,E112

7421 K4/BS K3/i5 ../.. FI: K4=E49 E71; K3=E7l

7423 K¥/98 ../.. ../.. FI. K4=Ell2

7427 KN/98 ../.. ../.. FIl: K4=E112

78431 KM/99 ../.. /.. FIl: KN=£102

7477 K490 k3710 ../.. K4O4=RLU/CARRY-LOOKRHERD; K313=ALU-FCN-DECODE
112) 474 TESTI21AM 6885 7403 BUTR(DIC]8BADO), DIC)=RLUDO="1", D=(0S2525)

7901 K4/99 ../.. ../.. FI; K9=ESb,E63,ELIN
113 475 TESTI21A3 6871 7432 ALU=A-XOR-B; A(000000), B(0S252S), D(0S2525), BITS<0S:00°=(2S)

74920 K499’ ../.. ../.. FIl: K4=EIQ

7477 K490 K3710 ../.. K4OM=ALU/CARRY-LOOKRHEAD: K313=ALU-FCN-DECODE
114) 4676 TEST121A2 6854 7405 ALU=R-XOR-B; A(00D000), B(052525), D(0S2525), BITS¢11:06)=(25)

7477 K4,90° K3/10 ../.. K404=A{U/CARRY-LOOKAHERD; K313=ALU-FCN-DECODE

- P D D . D D P RS G G e G G D e SR D SR ED S R W D D D D R A D P D D PR R D D G G D GG R R D R P S W T SR P s R D D e ke e o el ke e e S -

Module ccdes: KI/DCS K2/UWORD K3/IRDECODE  K4/DATAPATH  KS/KTCACHE  Kb/TIMING K7 STRTUS




MRINDEC-11-0QKUB-B0 POP-11/60 (KD11-K])

ERROR
288) <code
11S) 4677
116) 4701
117) 4708
118) §707
119) 4710
120) 4711
121) 4712
122) 4713
123) 4718
124) 4717
125, 4720
126) 4721
127, 4?e¢

Symbolic label

TESTL17Ce

TEST3ISO

TEST3SAA

TESTI2IC!

TEST?63D

TEST7b2F

TEST3S1D

TEST3SeB

TEST121CY

TEST121C3

TEST?638

TEST7e3C

TEST3S1B

Line
number

6987

18148

18031

8634

8632

7040

7025

18108

18128

8591

EOH

DCS FAULT DIRECTORY Page 13

->Module sequence-)

ENUR TNUR 8l/xx #2/4% 83777 Test summary - Print reference - Chip information
7417 R(X axXX) tc1-cxmux=orc ==1" ALU=A- 7-8

A RO A S E 8 WAt P e p o I

7413 K4/90 xe/m ../.. FI; K4=E2- ta sés 63, swq K2=E1
NONE (NUR SEQUENCING LOGIC ERROR)

779% K1/99 ../.. ../.. INTERNAL DCS ERROR
7434 BSPLO RDDRESSING, usmc BSP/RIF ADDRESS=(02)

7903 K4/99 ../ . .. FI; K4=E13

7417 K499 ../, ../.. FI: K4=£13

7477 K489 ../.. .70 Kk4h7=BSP-RODRS-MUX/REG(RIF)
7412 ALU=AR-XOR-B; A(000000), B(125262), D(125262), BITS(15:12>=(12)

7477 K4-90° K3/10 ../.. K404=R{U/CARRY-LODKARHERD: K313=AL'J-FCN-DECODE
7407 BUTR(BG-SERVICE) NEGATED:; nnsn INTR DETECTED/SERVICED

4747 K5/99 ../.. ../.. KS=E£81-£82

703 K?/99 ../.. ../, xms—en—aeusr INTR, K704=BR-GRANT-INTR
7403 BUTR(SERVICE) RSSERTED; oux W BRE INTR PRESENT

790 K2/99 ..7.. ../.. FI; K2=£E100
7434 ASPHI ADDRESSING, USING nsp/nxr noonsss-(osJ

4747 K2/99 ../.. ../.. 2=£1

747 KN/ /L. s xqbs-nsp-noons-wxxnscmxr:
7434 BSPLO noonsssmc usmc BSP/RIF ADDRESS=(03)

7427 K4/99 . ..7.. K407=BSP-ADDRS-MUX/REG(RIF)
7417 BUTR(XSDIC)8XX), DIC)=RLUO?="1", D=(125252)

7413 K4/99 ../.. ../.. FI; k4=E56, EB3
7425 ALU=A-XOR-B; R(00C000), euesasa) D(125262), BITS¢0S:00>=(52)

7920 K493 ../, ..7.. Y=£88

7477 K490 K3/10 ../.. xwtﬂ.m.uxcmmoomcm K313=RLU-FCN-DECODE
7402 VECTOR LOADED FROM OL11-W LINE CLOCK: CHECK=(000100)

7400 K?/85 Kb/1S5 ../.. FI; K?=E13,E17,E20-E21,E28; K&=E3Y
7401 BUTR(VECTOR-LORD) NEGATED; AFTER INTR DETECTED/SERVICED

7403 K7/80 K&/20 ../.. FIl; K7=E10.E21,EM; Kb=E2E
7434 ASPLO ADDRESSING, usmc nsp/mr ADDRESS=(03)

7477 K4/99 ../, /.. K406=ASP-RDDRS-MUX/REG(RIF)

"""""""""""" K3/IRDECODE  K4/DATAPATH  KS/KTCACHE  Kb/TIMING  K7/STRTUS

Mod..e codes:

K1-0CS

Ke JWCRD
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ERROR Line =)Module_sequence->
888) code Symbolic label number ENUR TNUR 8l/%Xx 82/7%% 83/%% Tast summary - Print reference - Chip 1nformation

128: 4r23 TESTISIC 8612 7434 RSPH ssmc usmc nspmr SS=(0M)
23 TESTSLC f3byl 00%% ASPLRIF 800
7271 K2/99 ../.. ../.. n xa.eea
7900 K499 ../.. ../.. FI: KN=EIM
7477 KN/99 ../.. /.7 KiDe=RSP-RDDRS-MUX/REG(RIF)
129) 4724 TEST352C 8713 7434 BSPHI Aoonsssxm usmc aspfnrr RDDRESS=(04)
74900 Kq/99 ../, .. K9=t 12
7477 K4,99 ../.. ../.. xub?:&SP-noons-mX/REc(mr)
130) 4726 TEST3S2D 8735 7434 BSPH!I noonsssmc usmc 8SP/RIF ADDRESS=(0S)
7977 K4/99 .. .7.. K407=BSP-RDDRS-MUX/REG(RIF)
131) 4726 TEST12102 7083 7405 ALU=A-XOR-B; R(177777), B(125252), D(0S2525), BITS<11:06>=(2S)
7477 K4/90° K3/10 ../.. K4{4=R{U/CARRY-LODKAHERD; K313=ALU-FCN-DECODE
132) 4727 TESTI2101 7061 7405 ALU=R-XOR-B; R(177777), B(125252), D(052525), BITS(1S:12>=(0S)
7477 K490 K310 ..’/.. K404=ALU/CARRY-L OOKAHERD; K313=ALU-FCN-DECODE
133) 4730 TEST762f 18006 7402 DL11-W BRob mm PENDING Lnsr BUS DATO; SERVICE=(Q43740)
7900 K3/99 ../.. . F1; K3=£50
7401 K2/99 ../. ../.. FI: K2=£100
7407 K7/99 ../.. ../.. K708=STATUS-MUX
134, 4732 TEST3SIA 8569 7434 ASPLO ADDRESSING, USING ASP/RIF RDORESS=(02)
7900 K499 ../.. ..7.. FI; K4=£9,E14
7402 K7/99 ../.. ../.. Fl: K7=£S2
7403 K465 K273 ../.. FI: KN=E15,E86; K2=ES2
72417 KM/99 ../.. ../.. FI: KN=EM,ELS '
7477 K499 ../.. /.. K4De=RSP-ADDRS-MUX/REG(RIF
135) 4734 TEST122A3 7188 7402 BUT(D<14:00>=08DI1S), o-(ooooom TARGET="10"
7400 K2/95 K3/5 '../.. kz—ew ES6, EB8-EBI, E94-E96,ELON-E105; K3=ESE.
7403 K399 ../.. ..s/.. Fl; K3=€5'4 ESS
7406 K3/99 ../.. ../.. FI K3=£7H
136 4735 TESTi22R4 7202 7401 BUT(D<1M: oo»-ocols) o-uasasa) TARGET="01"
7900 K3/99 . K3=ES4-ESS, E63,E9S
7403 K2/85 x:ms ../.. rr K2=E40,ES6 E90; K3=£SE
137) 473 TEST121DM 7115 7413 BUTR(XsDIC)sXX), D[Cl-ﬂLUO?-"O" D=(052525 )
7417 K499 ../.. ..7.. FI; KN=ESHK,E63

D S D D S D > > > T P T D G S D D D D P D D R S kol e - D R G D D R D G S - - - =

Module codes: K1/DCS K2/UMORD K3/IRDECODE  K4,DATAPATH  KS5/KTCACHE  Kb/TIMING  K7/STRTUS



MAINDEC-11-D@KUB-BO POP-11/60 (KD11-K]

188)

138)

139)

140)

1411

142)

143)

144)

ERROR
code

Y737

4740

4741

4742

4743

4744

4745

Line
Symbolic label number
TEST121D3 7100
TEST762C 17946
TEST?620 17980
TeST3S0C 8471
TEST3SAD 8499
TEST740A 17556
TEST761A 17726

ENUR

7432

7403

7417

7434

7434

7402

7402

GOH
DCS FAULT DIRECTORY Page 15

=)Module_sequence-)
TNUR 81/%% 82777 83777 Test summary ~ Print reference - Chip information

mu:n-xgnqg RUL77777), aug y, g(osasesa BITS(0S:00>=(25)
7934 K2/ ?252

7477 K490 K3/10 ../.. waq-nLuzcnﬂnv-Looxnncno- K313=ALU-FCN-DECODE
BUTR(BG-SERVICE) RSSERTED; BR6 INTR PENDING, PROC PRIO=(S)

7907 K?/99 ../.. ../.. FIl; K7=£3,ES,Ell E20,E2S
euvn(ecssnvxcs+rpssnvxce) nsssnrso BRG INTR PRESENT
K3/80 K7/20 ..’/.. 3=£50,E76; K7=£80

ASPLO ADDRESSING, USING ASP/DF RDORESS FROM (7):(0)
72400 K480 K3/%0 KS/5  K2/5 FI: K9=El,ES,.E7,E10,E15-E16,E23,E25,E31-E34

qu -£43,£99,E110; k3=£45-E47,E59; KS=EA3; K2=£85
7402 K4/65 K3/35 Kb/S 381 Eb E1$ é7 £22,E33,E86 ES2 E99-E102,

n
>—

-£112; 194, E24-€26, €45, EY?; Kb=E4G'
7403 K3/99 ..’/.. ./.. FIl; K3-559
7406 K4/60 K3/N0 ../.. [1; KM=Eb: K3=E46
7417 K499 ../.. ../.. Fl: K4=EY43
7420 KN/99 ../.. ../.. Fl: K4=E2S,E31-€32,E102,E112
7921 K499 ../.. ../.. FI: K4=E£31’
7422 K4/99 ../.. ../.. Fl; K¥=£3l
7424 K4/99 ../.. ../.. FIl; K4=E3!l
7426 KM/99 . ./.. /.. Fl; KNz£32
7430 K499 ../.. .7.. FI; KN=£32
ASPHI noonsss:nc USING ASP/SF RDORESS FROM (0):(?)
7400 K499 ..7.. FI; K9=E&-£7,E14,E17, E42,E99-E100,E109
o2 K7 K3 vl FI: K4=E17,E3N,€49; K3=E4S
7417 K499 ../.. ../.. FI: Kq=E15.E104
7420 K9/99 ../.. ../.. FI; K4=E4O0-EM1,E74,E92,E99,Ell!l
7421 K4/99 ../.. ../.. FI; KqsElll
7492 KN/99 ../.. ../.. FI; Kq=Elll
7494 KN/99 ../.. ../.. FI; KN=Elll
796 K4/99 ../.. .7.. Fl; KN=£92
7433 KN/99 ../.. ../.. FI; K4=E99
INSTR1#-PREFETCH, Bc<0>-ec<0>
4797 K2/99 ../.. FI; K2=E24
7401 K2/99 ../.. ../.. FI; K2=E10S
7403 KS6/99 ../ .. ../.. FIl; K5=£97

BUTR(SERVICE) NEGRTED; RFTEPICLEgﬂ R%L SERVICE CONDITIONS, UNIBUS INIT

4747 K?/99 ../.. .. =ES
72403 K?7/99 ../.. ../.. anumwsmmrmvnm&cmmrmm

Module codes: K1/DCS  Ke/UKORD

K3/]IRDECODE  K4/DRTAPATH  KS5/KTCACHE KB/TIMING K7/STATUS



MAINDEC-11-0D0KUB-BO

ERROR
888) code

145) 4790

146) 478!

147) 4782

1480 Y4753

149) 4755

180) §780

1S1) 476l

Symbolic label

TEST13182

TEST762B

TEST3S0A

TEST3S08

TEST?731A

TEST?720C

TEST763R

Line

number

7474

17924

8417

8444

17321

16813

18062

POP-11/60 [KD11-K]

ENUR

7413

7407

7434

7434

7402

7402

4733

OCS FAULT DIRECTORY

HO4

Page 16

=>Module sequance-)

TNUR 8l/%% w2747 83777 Test summary = Print reference - Chip information

BUTR(X3D(C)8XX), 8(c1=cou715=“o~- A(0)+B(1)+CI(0)=D(1)+CO(D)

7903 K490 K3710 ..7/.. KNCY=ALU/CARRY-LOOKAHERD; K313=ALU-FCN-DECODE

BUTR(BG-SERVICE) NEGATED; BRG INTR ng;:c PROC PRIO=(B)

7903 K?7799 ../.. ..7.. Fl: K7=Ell

2407 K7/99 ../.. ../7.. K703=BR-REQUEST-INTR

BSPLO ADDRESSING. USING BSP/SF ADDRESS FROM (0):(7)

7900 k4,90 K2/i0 ../.. FI; KkN=E} ES,E7-E9,El12,E14,E17, E2],E26,E35,E92,
£99-g£102 €109-£112; K2=E38,ES5

7402 K489 ../.. ../.. FI; K4=£22,E100

7403 K4/99 ../.. ../.. FI: K4=EN?

7407 K4499 ../.. ../.. FIl: x4=E£20

7410 K498 ../.. ../.. FIl: K94=Eb,E13

7913 K7/99 ../.. ../.. Fl: K7=£28

7417 K499 ../.. ../.. FIl; K4=EM,E13 E1S,E17,E22,E26,E109

7420 K4/99 ../.. ../.. FI: KN=£92,Elll

792l K99 ../.. ../.. FI. k8=Eild

7402 K499 ../.. ../.. FI: K4=Elll

7424 KN/99 ../.. ../.. FI: K¥=Elll

7426 K499 ../.. ../.. FIl: K4=E£92

7430 K499 ../.. ../.. FI: K4=£92

7431 K¥/98 ../.. ../.. F1: K4=£92,E99,Elll

BSPHI RDORESSING, USING BSP/DF RDORESS FROM (7):(0)

7900 K4/80 K215 K75  KS/S FIl: K9¥=E6-E7 E1l-E15,E17 E21-E22,E26,ESS
5276526'5101'5110; K2=£32,£94,ES0,E53; K7=E66;

7417 K4/85 K5/i5 ../.. FI; K4=E13,E1S E22; KS=E&b

7420 K493 ../.. ../.. F1: K4=E102,E1]2

=D=(000000)

BUS DATOB*BYTE#ODD, BA=(000001); DBUF
Sz U7 U FI ke=E30

4415

y74? Kb/BS K273 ../..
Y A

27?7

Ke2/99
K6/99

FI: Kb=E5; K2=E18
k605=UNIB{S-FUNCTION-DECODE

DATIB*-BYTE, 1b. BIT PBAR, -1/0 PAGE(3); SERVICE=(100340)

7400

K6/99

o/

/.. FI; Kb=ESS

ALLOW-BG[1]H GIVEN TO ERE INTR; BUTR (VECTOR-LORD) RSSERTID

siss
4731

4756

4

11 ALSO CHECK GRANT CONTINUITY CARRD '!

/

K7/86 k2§ Kb/ KS/5 FI:. K7=E4-ES,EB,E10 El2-E13,E17-E18, E20-E22
E2S,E29 E33,E35 E37,E4],ES1 €58 €61, E76-E77,E74,
E99 EIQ]; K2=€70; kb=£56; KE=ES3

K799 .. FI: k7=te-E7

Module ccdes:

K1/DCS

ne - JWORD

K3. IRCECICE

K9 CRTAPHTH

KS/KTCACHE  KB/TIMING T STRTUS



MAINDEC-11-0GKUB-C1

sss)

182)

1S3

1S4)

155)

ERROR

code

4773

Y774

4775

PCr-11/60 (KD11-K)

ENUA

740!

4343

7407

5245

I04

DCS FAULT DIRECTORY Page 17

->Module sequance-’
TNUR 8l/%% 82777 8377% Test summary - Print reference - Chip information

BUTR(VECTOR-LORD) NEGATED; AFTER UNIBUS INIT
7403 K?/99 ../.. ../.. K?707/9=UNIBUS-UCON-INIT, K704=BG-GRANT-INTR

7403 K3/99 ../.. ../.. FI; K3=EW4

(NUR SEQUENCING LOGIC ERROR)

4747 Kb/75 KS5/20 K7/5 K4/5 FI: Ke=Ell,E19,E2S,E29,E33,E49-E50; KS=E2,
E10,E33,E80,E82,E47; K7=E66; K4Y=E48

BUTR(BG-SERVICE) NEGRTED AFTER UNIBUS INIT
7403 K?7/99 ../.. K707 /9=UNIBUS-UCON-INIT, K704=BG-GRANT - INTR

BUTA(SUBR-B) - BUTA(RETURN) SEQUENCE, RETURN="1010 1010 0101"=(5245)

B R 0 f SrR LI,
/ / VA :
4777 K2/98 ../.. .a.rnxaatw%msmtvswt&ts%&sm{%
co0s K299 s - e97 5%05 EI10E116,E118
SONS  K2/85 K4/16 IAIrﬁﬁ?qswfasuswswswsesmew
g{gg zg/gg VAR v F%; :5 g
/ o/ A '
ESHS 55’33 K4/16 . ./.. g xa:eq 57 E10,E13,E15,E22,E25,E28,E71,E97; KY=El
/ A A H
So41 K2/B85 K4s/is ../.. n;ﬁiéméwewemsazaemseem
s42 k2/53 ../.. ../.. Fl; KE:E
2544 K270 K430 /. FI 55}?3514 E26,ES8,EBY,E6?,E71,E73,E79,E9];
6245 K2/85 K415 ../.. Fl; x;:cg;,sg%gegg153;,5434523 ,ES2,ES8,EB2.E6H, EB7,
5247 K2/93 ../ /.. FL; xe-ta ely. E26 ’
5252 K2/99 ../ /.. FI K2=E14
5255 K2/99 / .7/.. FIl; Ke=EB,ElH4,t2b
5256 K2/93 ../ /.. FIL; Ko=£8'
Go57 K2/99 ../ /.. FI: Ke=ElM
Go6S5 K2/99 ../ /.. Fl: Ke=E7,E13,E25
6345 K2/99 ../ /.. Fl; Ko=E7.E13,€E25
5365 K2/93 ../ /.0 Fl: Ke=E7.E13
6376 K2/99 ../ N2 3 ¢ KB‘EHﬁ
B m L s
/ / VAR H
7273 K3/85 K245 ../.. FI: K3=E4 E6-E7 EL1,ELS,E43; K2=EbL,E77.EBS
7401 K2/99 .., /.. FI: Ke=gvl
7777 Ke2’/99 / /.. FI; Ke=El!

- A P P D D e > T > D > D S D D S o b S G P SR G D D DGR ED P En R S G SR WD A e A S P G S e e e D D S A SR R DA D D S D D D D S - e

K3/IRDECODE  K4/DRTAPATH  KS/KTCRCHE  KB/TIMING  K7-STATUS

Mocdule codes:

Line

Symbolic label  number

TEST?618B 17765

TESTTBCR 17829

TEST?61C 17786

TESTO!0 280¢
K1/DCS  K2/UWORD
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ERR?R Line =)Module_sequenge-)
888) code Symbolic label number ENUR TNUR 8l/4% 82/77% 83/7% Test summary - Print reference - Chip information

156) SI46 TESTOOS 2711 4474 NUR SEQUENCING, PRGE (S5) -)> (4), UBF=(34)
NS74~ K3/50 K2/S0 ..7.. FIl; K3=ES8; K2=E7
c44l K3/60 Ke/40 ../.. FI; K3=£10,E18,E20; K2=E30,ESH

SO Gl R L % K0 e ———
179% KB&s99 ../.. ../.. KbOSzUNIBUS-FUNCTION-DECODE =

158) S465 TEST720R 16730 4777 DATIB#-BYTE, 0DD ADDR JAM, BA=(060001)
72341 K5,50' K3/50 ../.. FI: KS=£67,EM;: K3=ENM
2797 K&/39 ../.. ..7/.. Keds=UNIBUS-FUNCTION-DECODE
159) 5467 TEST713R 16594 4777 DOATI-NOINT, ILLEGAL INTERNAL ADDR JAM, BA=(177776)
7997 Kos98 ../.. ../.. KBOS=UNIBUS-FUNCTION-DECODE, INTERNAL-RODR-DETECT
160) 5471 TEST?12A 16460 4777 DATI, INTERNAL ADORESS JAM, BA=(177776)
2797’ K6/99 ../.. ../.. KB0OS=UNIBUS-FUNCTION-DECOOE, INTERNAL-RODR-DETECT
161) 5473 TEST?11A 16328 4777 DATOB*BYTE, SSYN TIMEQUT JAM, BA=(160001)

7341 Kbs70 K4/20 K?/5 K5/  FI; Kb=EM,E11,E9S,E62,E64,E78-E79,E98-E99,
€101-£102; K4=E18,E28; K?=Ebl; K5=£55

2799 K&/99 ../.. ../.. KbOS=UNIBUS-FONCTION-OECODE
162) 5475 TEST710A 16167 4777 DATO, ODD ADDRESS ERROR JAM, BAR=(160001)
4747° K6/99 ../. / F1. K&=€£60

7341 K6/75 K7/15 K4s10 K5/5 K3.5 FI: Kb=E2,EY,E10,E38, E40,E42-E43
Ev6-E47, ES4-£56, EB0 E6Y,E6S,E7]-E72,E76,E79,EBL,
£89,E95,E98-E99 E103, £108; K7=£22,E2S,E39,E93
EYS-E46. EBS; K4=E9,E18,E26,230,671; K5=E+44,E6Y;

K3=E52
' 7401 K5/99 ../.. ../.. FIl; K5=£97
7446 K6/99 ../.. ..7.. Fl: Kb=EM43
2127 K699 ../.. ../.. Kb6OS=UNIBUS-FUNCTION-DECODE
163) 5477 TEST702R 16040 7402 LOAD BR«17:16>="01", 18. BIT MODE, READ THRU STATUS-MUX(SERVICE)<¢9:8>
Y747 Ke/99 ../, /.. FI; Ke=E34

7400 KE/40 K5/26 K420 K7/10 K2/5 FI; Ke=Ell,ES1-ESY,ES9; KS=E4,El3,
E1S E§s,ssu,eaq,sqr; K4=E20,L6S; "K7=E48.ESE;

164) 5500 TEST374D2 10178 7434 A/B SP WRITE FCN WR(B,HI,R-ADDR) AND WR(B,HI,B-ADDR)
7427 K4/99 ../.. ../.. K406=SP-REWRITE-CATL,K406/7=R/B-SPRDS
165) 5502 TEST374E2 10251 7434 A/B SP WRITE FCN WR(AB,LO,A-RODR) AND WR(RB,LO,B-ADDR)
{Continued) 7400 K2/99 ../.. ../.. Fl; K2=EL17

- e e o e - S D S D D G W WA D D

Module codes: KI1/DCS K2/UWORD K3/IRDECODE K4/DRTAPATH  KS/KTCACHE  KB/TIMING  K7/STATUS
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ERROR Line =)Module_sequence-’
888) code Symbolic label number EMNUR TNUR 81/x% 82/4% 83/%7 Test summary - Print reference - Chip information

5502 TEST37NE2 [Continued] R/B SP WRITE FCN WR(RB, L0 A- nooa) AND WR(RB,L0,B-ADDR)
7920 KM/99 ../.. /.. KN=£10
747 K9/98 ../.. ../.. xqbs =GP~ Rsmm-cm K406./7=A/B-SPADS
166) 5504 TEST3?4F2 10324 7434 RA/B SP WRITE FCN WR(AB,HI,A-ADOR) AND WR(AB,HI,B-ADOR)
7477 K4/99 ../.. ../.. KH40S=SP-REWRITE-CNTL,K406/7=A/B-SPRDS
167) 5505 TEST7Z128 16512 7402 DATI, INTERNAL ADOR; JAM=(001000)

7400’ K&/70 K7/15 'K3/15 xsxs rx Kb=E46, E49-ES] ,EB1,E99; K7=€£19,E58,E61,
K3=E46,E69; KS=E13,E72

7401 K&s99 ../.. ../.. Ks é?
2790 K§/99 ../.. ../.. KBOS-INTERNAL -ADDR-DETECT
168) 5507 TESTH410 10666 NONE (NUR SEQUENCING LOGIC/DCS ERROR)
2777 K1/99 ../.. ../.. INTERNAL DCS ERROR
169) S511 TESTH0A 15262 7406 937nc1n;7§6nn) NE TED-”D’ AFTER CLR-JAM-ERRORS gcon
07 K?/90 k2/10 ../.. FI1; K7=E18,EM1,ESI; K2=E1l12
170) 5512 TEST?0ID 16011 7402 BUTR(DICI8BRO0), BA«00>="0"
7403 K3/99 ../.. ../.. FI; K3=£6M4
171) 5513 TEST376R 10595 5440 BUTA(R-IOR-1) DOES NOT CAUSE A BRANCH
S441 K3/99 ../.. ../.. Fl; K3=E6Y
172) S517 TEST3?SA 10512 7432 onoxa CAUSES BYTE-WRITE(LO) TO ASPLO; DAD/1 OR DRD/2 NOT
7400 K3/80 K4s20 ../.. rx K3=£17 E20,E36,E38,E46; K4=ES,E99
7402 K3/8S K4/15 ../.. ! K3=£27.E36 E38 E46 EY9 ESS-EBH; KY=ES,E33
7433 KMN/S99 ../.. L./.. FI K4=E2S’
7434 K3/99 ../.. ..s.. FI: K3=£59
173) 5521 TEST102R 5226 7432 CSP ADDRESS, LOC(DE) Enn/cspxnw-a/o/oetr/m WITH DRTA=(0D00125)
7900 K4/60° K3/40 1; K4=EY7,ESS, E88-E99,E95-E9% ;99 sxos E108;
xazeg tg-slo E1Y séé £35,E42
7402 K470 K3/30 ../.. n K4=£58 €95, E48; K3 mghekexs%
74903 KN/99 ../, L./, -
7410 K3/75 K425 ../.. FI xa:ex-sa €S,E13-E14,E42; KY=El,E30
7417 K99 ../.. ../.. FI: KN=E10S,¢E108

2420 K470 Kb/10 k2/10 k3’5 K?2/S° XS/5 FI; KM=El,EN,E7-E8,E11-E12,
E31-E32,E3S, EH0-E41 | ES2, EGh, EBS—E6G E72, E7H,E79,
E88-€30 €96 E100-E102.E10S-£106,E108-E112;
K6=EBS, 67, £73,E75,E108; K2=£83 EQ4,E98 Eloo,
e100-E109,6107-€108, €111, E113-EL 1Y; "K3=£72;
K7=E£85-E eé KS=£63, 66

721 KW/99 ../.. ../.. Fl; Kq=E£87

427 Kb/SS K430 x7/15 FI Kb=£73; xq—cae K7=E37

7433 K490 K3/18 FI; K4=E£89 E105; K3=EB

(Continued] 743 K475 K3/10 xszxo K75  Ke/S  Fl; Ku=ex-£s €7,ES-E11,E18,E20-E26,

Module codes: KI/DCS  K2/UMORD  K3/IRDECODE  K9/DATRPATH  KS/KTCACHE  K6/TIMING  K7/STATUS




MRINOEC-11-0GKUB-80

888)

174)

175)

176)

177)

178)

179)

180)

ERROR
code

5525

5531

5833

5535

5841

POP-11/60 [KDL1-K]

Line
Symbolic labei number ENUR
TEST102R [Contlinued]
TEST?018 158962 7403
TEST374Ce 101058 743N
TESTOO4 2632 Sl146
TEST103R 8370 7412
TEST61081 14869 7413
TESTEI0C!I 14987 7407
TEST10SA 5592 7432

(Continued]

KI1/DCS  K2/UMORD

K3/ IRDECOOE

04

DCS. FRULT DIRECTORY

-)Module seguence-’
TNUR 8l/%% 82/7%% W3/7%%

- an - - g -

Page 20

Test summary J\Prxnt reference - Chip 1nformation

- e o - wr e o - D D D s TP R D - D > - -

iy TR O T I Sl S e e
B3 BA0FE3 B8 FOB EA0: EAR: 000 Rathgat s,
£103; K?=£7b; Ko=£102

BUTR(DI[C18BROC), BA<DO>="1"
7902 K3799 ../.. ../.. K308=MICROBRANCH

R/8 SP WRITE FCN HR(B,LO,Q—R?OR) AND WR(8,L0,B-RODR)
;:ﬁg K3/$9 el oo/.. Fl: K3=£M4S

K499 ../.. /.. FI: K4=E10,E17,E21-E22
7920 K399 ../.. /.. FIl: K3=E£93
74921 K9/99 .. / FI: K9=E21-E22
794% KNS ../, ..7.. K405=SP-REWRITE-CNTL ,K406/7=R/B-SPRDS
NUA SEQUENCING, NO 'BUT’
Si4?” K3/99 ../.. ../.. Fl; K3=E38
5156 K3/99 ../.. ../.. Fl; K3I=£37
3% K3/99 ../.. ../.. FIl; K3=E£23

CSP RDDRESS, LOC(13); EMIT/CSP/RLU-B/D/0BUF /IR WITH DATR=(125200)

7400 k4,99’ ../.. ../.. FI1; K4=€59,E6b,E74,E92,E102,E109-E112
PSICCI=(13); IR=(105300), cc-non-nogntlaa)
7901 «3-99° ../.. ../.) FI; K3=£85
D K w0 o FY KOCERR'EES ees.£es: K4=E72
/ eo/ o ’ = R ’ . =
741% KS/ES K240 ../, F{; K3=E§§:E9S; ngExos

PSégCl=(0?); IR=(072000), CC-ROM-RDDR(437)
[ K3/99 ../.. ..s.. FI; K3=£33
7406 K3/99 ../.. ../.. FIl; K3=tbe
741S Ke/s99 ../.. ../.. FI; K2=tB

SR LOARD/RERD, SR=(000125), RES=SR/LOAD; ALU-R/0/DBUF /IR PATH

7400 K485 K3/10 K2/5 ' FI; K94=El,E3,Ell,El6,E18,E20,E27, E30,E3S-E36
EYS-E47, £S2,£80; 'K3=£S,E10,El14,ES1, E6b; Ko=£89

7402 K4/8S K3/10 K2/5 FI; K4=£30,£35,E45-£47; K3:=E8,EIY4; K2=£10l

7403 K450 K3/50 ../.. FI: K4=EBD; K3=E9

7406 K3/89 ../.. ../.. FI: K3=£9

7410 K499 ../.. ../.. FI: K4=E36,ES2

2912 K3/93 ...l /.0 FI K3=ER

7417 K499 ../.. ..7/.. FIl, KNzE2?,E36,EN7,ES2

7420 K490 K3/10 ../.. FI: Ky=El,t3.E?,ELl,Ele,E20,E26,E3]1-E32,E34-E3S,
£37,E80-£42 ) ENM | EY7-E48 | ESS-ESH, ES7, E6D-Ebe,
535-569,875-576,580; K3=E41,EN3,ES) E67,E7]1 E7S,

K4/DRTAPATH  KS/KTCACHE K&/TIMING K7/STPTUS

— - e ——— —— e —————— - ——— -



MAINDEC-11-DOKUB-B0 POP-11/60 (KD11-K]

208)

181)

182)

183)

184)

185)

ERROR

code

SS45

8551

5553

Line

§!lloltc label number ENUA

TESTI0SA

TESTH1001

TESTIONA

TESTOSOA

TESTI101AR

SS54 TEST1020

Module codes: K1/DCS

- e - e o e - - s o b

[(Continued]

15101 7410

S516 742S

5077 7405

5161 7434

5330 7425

[Continued]

MOY

DCS FRULT DIRECTORY Page 21

-)Module sequence-’

;3 ORD/RERD, SR=(00012S), RES=SR/ oqg ug-n/g/ogur/m PATH
Kky/89 'L/, ..7.." FL; k4=E1,E?,E16,E33,E35

™ K99 ../.. I; KNzt

7931 K99 ../..

7433 K4/99 ../..
743N K499 K3/S

FI; K94=£36,E45

FI: K94=€3S E37,E47 Ebb

FI: k9=€1,EY4,67 E1l,E16,E30-€32,E35-E36,639,E43
ENS, E47-£48, ES2-ES3 ESS,ES7,E65, EBD; KIZE102

PSICCI=(1Q); IR=(072000), CC-ROH-REOR(EIB)

?HIS xaxge /v ../.. FI; K3=£33,E82

SP BRSCON ADDR, LOC(16); EH{T/CSP/ggu—géD/DBUF/IR WITH DATAR=(000152)
KY4/99 ../.. FIl; KN=E38B,E

il
7417 K499 ../.. ../.. FI; K4sE38

7420 K4/99 ../.. ../.. F{; m;E?q 51 1-E 15
7438 Kol K436 k28 FIi K3=£1-£3,E12-E13; K4=E1,E30,E38; K2=E70

%JT(INSTR%%, IR=(172500); EBg(7 )=(05)
" K3/ oo/ oo oo/ K30S=INSTRS-DECODE

ALU=ZERO, D/DBUF/IR PATH: BUT(INSTRS) FOR IR=ZERO

7900 K465 Kbs20 K3/10 K7/5 "E’So rs- mssag-saq.sqa-sqa ES1,ES9,E82,
£9s,E100-€10],E109-E110; 'Ke=€73,£82,£91,£%;
K3=t1 E43,ES1 E71, E82; K7=£52 ESY; K2=E?0

7402 K480 Kb/15 K3/5 FI; K4=t33-£34,ES|,£82,695,E100-E101; 'K6=ESL;

. .0

NNNN

K3=£'3
7410 K3799 ../.. ../.. FI; K3=£43,E82,E102
7941l K&/99 ../.. ../.. Fi; Kb=EBL,EB2
7412 K7/65 K2/30 K3/5 FI; K7=E28,E41,ESZ,ESH4,E70; K2=Ebl,EB3; K3=E43
7417 K6s99 ../.. ../.. Fl; Kb=£82
7420 K4/75 Kb&s/1S K?/S5 KS/S  KI/S  Ke2s/S  FI; KM=E31-£32,£38,E40-ENI

E47,ES5, Ebb,E74, E79.E92,E102,ELL 1-E112; Kb=tes

E73: K7=E41.EN8.E6S E70: KS=£I4,ES4; K3=£82,E84;

I 55::‘3?'5% N7:572,E74, E111-E112; KBEBS

1! K7=tb-t EIE,E25 Eas g Hia teE ebs £63. E7Y,
E78,E91-£92; 'Ku=£31, 840,72, £74,E111-E112;
Ko=£43, E6S

. KY=£31.EN0,E7Y,E79,E111-E112; Kb=EBS

: Ea:ga; K3=£51 €82

7421 K4/90 Kb6s1S ..7/.. F
7422 K7/75 KM/20 Kb/S F

744 K4/80 Kb/20
7426 K&/50 K3/50
7427 K499 ../..
7431 K399 ../.. FI: K3=E43

7477 K490 K3/10 K4O4=RLU/CARRY-LOOKAHEAD; K313=ALU-FCN-DECODE

CSP RDDRESS, LOC(01); EMIT/CSP/ALU-B/D/DBUF/IR WITH DATR=(0C0152)
7400 K4/99 ../.. ../.. F{; 5;:%9

7402 K5/99 ../.. ../.. Y4
74920 K4/60 Kb/10 K378 KesS KS/S K?/S Fl; KM4=EJ5,ES2,EBS-E66,E72,

NNNNN
Ralnalng)
St b P
wewmew

S S P D Er G A S D P S G D G AR WD TS D WD Y D G S G G i A D G WD D P AR A S P U e P A A AR AP R TP AP A i s O D R A D D S G D A D SR D R D P S AR W A D S A G G D G D WD S S A A D D AR S S G G e A

K2/UJORD K3/IRDECODE K4/DATAPATH  KS/KTCACHE  Kb/TIMING  K7/STRYUS




MAINOEC-11-DAKUB-BO

ERROR
#88) code

186) 556l

187) 5583

188) 5584

189) 5565

190) 5571

191) 5872

Module codes:

K1/0CS

POP-11/60 (KD11-K]

Line

Symbolic label number ENUR

TEST1020

TESTO47AR

TESTZ01A

TEST102C

TEST6248

TESTE24HA

TEST1038

TESTB23

- e - on - - - wr - - - -— - e -

{Continued]

4388 7412

15925 7402

8303 74le

o"

16817 7434

15724 4777

S4e3 7432

15680 7402
{Conlinued]

DCS FAULT DIRECTORY Page 22

-)Module sequence-
TNUR 8l/7% 82777 837%% Test summery - Print reference - Chip information

CSP ADDRESS, LOC(01); EMIT/CSP/ALU-B/D/DBUF/IR WITH DATR=(0001S2)

7420 K4/60 Kb&/10 K375 E?H,Kggégzgégzsés;g?,ﬁéggqs} iasfliézé 252?02?7,

7434 K499 ../.. ../.. FI; K4y=£38,E70,EB8-E89,E98,E108
BUT(INSTRS), IR=(122S66); EBB(325)=(12)

7400 K393 ../, 0.l K3-ER8
% K& 0 o HE KRR
7416 K3799 ../.. ../.. FI; K3=t£88

LORD BR(15:00>=(052525). READ THRU BA/KT-ALU/PBR/STATUS-MUX(PBA)

7900 KS/55 Kbs15 K7/1s k4,15 k3/5 FI; KS=£3,E7,E9-El1,E13,E2S,E27,E30,
E32, E37-E39, E43, EYS-EY7, £SO, ES8-E60, E6S-€47,
E69-E70,E72.E79-€82,E93-EM;: Kb=E19,E25,E29 €33,
E36, E38 E49 ESY,E59 E£70,E76 E90,E9% E10% E108;
x7=twg t? tgu-tss tvg,gao-taa.tsa; K4=£29,E34,
Ev8 E57 65, E87; K3=€3 EIY, E33 E6H

7401 K4/45 K3/35 Kb/20 FI; K4=£S7, 865 £67; k3=ES,E8,E10,E33; Kb=E3L

7403 K7/50 K450 ..,/.. FI. K7=£80; K4=£39

CSP AODRESS, LOC(OY4); EMIT/CSP/ALU-8/D/DEWF/IR HIT:: DATA=(125200)

2400 K4/65' Kb/15 K2/10 K5/5 K3/5 FI: K4=£3S-E36,E4S,ES1,ES6,E59,E66
£72,73-£80 Ege, €89, £91 €32, £, L8, LI00 E102,

K2=E46-£9%,E109; KG=E53,EB3; K3=E5L,EX

7403 K4/75 Kb/25 / FI; KY=E4S,ESI,EBY; Kb=ESI

7405 K499 ../.. / FI1; K4=£98

7420 K3799 ../.. / FI; K3=£17,E20,E27,E36

7432 K3799 ../.. / FI; K3-£32 \

7434 K475 Ker/es / FI; Eg;EEgéEgng7U,E88-E89,E98-5109: K2=ES,E11,E17,

CLOCKING D REGISTER PROPOGATED THRU MICROBRERK JAM (P2-T)
74?7 KMN/99 L ./.. ../.. K403/4sU-CLKD-CNTRL

MICROBREAK JAM AT MICROADORESS=(62S5); FLAG<8> CLEARED IN JAM WORD
2997 K3/99 ../.. ../.. K311=MICROBREAK-LOGIC

CSP ADDRESS, LOC(15); EMIT/CSP/ALU-B/D/0BUF/IR WITH DATA=(000125)

7411 K2/80° K3/20° ../.. FI; Ke=te, E8-E9,E21,E27,E60,E66,E69,E75,E8];
K3=€2l-€22,t76

7415 ¥3/99 ../.. ../.. FI; K3=E2l

74920 K499 ../.. ../.. FIl; K4zE74,El1l-Ell2
BUTR(CUR-TRACK) RESETS CUR TO TRACKING NUR VALUE

4747 K3/99 ../.. ../.. FI; K3=£9!

--------------------------------------------------------------------- - - -

K2/UMORD K3/IRDECODE K4/DATAPATH  KS/KTCACHE  Kb/TIMING  K7/STRTUS

LY

—_———- - . - - - 'Y




MAINDEC-11-DOKUB-B0

s88)

183)

194)

195)

196)

197)

198)

199)

200)

2gl)

- D S A G AT P P Y > R W e D D D P Sk D G AR D S AR D R D S D D e D D D S P D TR D DD G G D G S D TR D D e R G A AR RO uh O e WD R G e e de wh bk S

Mcdule codes: K3/IRDECODE K4 DATAPATH KS/KTCACHE K&6/TIMING K?/STATUS

ERROR
code

5577

S601

SbJS

Symbolic label

TESTER2C

TEST103C

TEST62C8

TEST10SBl

TESTE22R

TEST610C?

TESTB2IF

TEST374R2

TESTB2LE

K1/0CS

Line

number

POP-11/60 [KD11-K]

ENUA

(Continued]

577

15657

5449

15634

15605

15038

158521

K2/UKORD

7405

™02

7425

7401

7vie

7401

7402

7434

BOS

DCS FAULT DIRECTORY Page 23

=)Module_sequence-)
TNUR 81/7% 82/%7% 83/7%7% Test summary - Print reference - Chip tnformation

BUTA{CUR-TRACK) RESETS CUR T0 TRACKING NUR
7400 Ke/98 ../.. ../.. FIl; K2=£g‘SS E%S ES“-E E 1 jE39,E"OS,ESI.

CSP ADDRESS, LOC(10); EMIT/CSP/AL /oeu'/m KITH DATR=(152500)

7900 K4/8658' K6/30 K2/5 K5/§ 36, 638, EN2-£43,E5] ,£59,.E82,E89,E98

7402 K465 K615 K5/10 Keu“”ia%“ ubhgé:ga&?aéss %’axéi%‘ k8=

Exm-swx x&:eex £33; xs 53 xé:csf,. K3‘E‘l‘:.

7903 K2/99 ../.. ../.. Fl; K2=£NM

7vl2 KN/99 ../.. ../.. FI: K4=£89,E92,E102,E106

7434 K4/90 K?/5 K3/5 K2/5  Fl: K4=£v £3é £70,EB8-E89,E98-£99,E108;
k7=£2]; x3=£162 K2=ée~+

CLR-JRM-ERRORS RESETS STRTUS-HJX(JM) (001000) AFTER UBREfm J

N0? K?7/93 ../.. K705=UBRX - JRM-FLRAGS , K707 =JAM-CLERR, xm-smrus ~MUX
CSP RDDRESS, Locus) enmcsrm.u—a/o/oaf/m WITH DATA=(000152)

7402 K4/99° .. . FI; K4=€100-€101

7420 K3/99 ../.. ../.. FI: K3=£93

BUTR(OTHER-JAM) r:cmso--o- RFTER CLR-JAM-ERRORS

7403 K?/99 ../.. ../.. Fl; K?=£S51-ES2,ES?

BUT(SR3-0) sa-(oomsa) sma 0>="1010"

79410° K4/94 .OFI; KY=EW

M3 K3/ ../.. ../.. FI: K3=£b7

7916 K3/99 ../.. ../.. FI. K3=£7%

UCONS 'START-DELAY' 8 ’CLR-NPR-TIMEQUT’ DONT EFFECT °CLR-JRM-ERRORS'
7901 K7/99 ../.. ../.. FIl; K?=£3%

PSICCI=(01); IR=(072000), CC-ROM-RDOR(037)

7903 K3/9' ../.. ../.. Fl; K3=tbe

74056 K3/99 ../.. ../.. Fl: K3=£55,E66

PROC-MUX (CUR-PORT ) = (ossaas) CUR-LOCKED, EXFLAGS SET, PREFETCH®JAM CLEAR
7400 K2/99 ../.. FI. K2=£46,E55,E90,E100,€E10

A/B SP WRITE FCN WR{R,LO,R-ADDR) AND WR(R,L0,B-ROOR)

7400 K4/80 K2/20 ../.. FI; Kd=Ell,E17 E23,EN7; K2=E3M

2920 5:/;3 53/233 g ﬁ 532%6 Ef‘?' Eza-sga E26: K2=E£32,E38.EYY.ES0,ES3
/ / eoe/ e

7497 KN/9S ../.. ../.. mbs-sp-nsimrt-cm x806/%=R/8-5PA0S

STATUS-MUX (JAM-PORT)=(001001) RFTER MICROBRERK JAM
7400 K2/7S K7/85 ../.. FI; K2=ES6,tE76,E83,E100; K7=£Sk,E73

- - -_— e b e el e



MAINDEC-11-DOKUB-B0 POP-11/60 [KD11-K)

s88)

203)

2o4)

20s)

206)

207)

208)

209)

210)

211)

2le)

213}

code

5610

Sbl1

Skl2

2613

S614

Sb15

5616

5617

Symbolic label

TEST37482

TESTE210

TESTI0SA!L

TESTE21C

TEST61082

TESTe21B

TEST37BA1

ERRORB21A

TEST7128

TESTB2!RA

TEST10SI

Module codes:

K1/DCS

Line
rumber

10032

15476

5619

15458

14919

15440

10619

15426

16640

15344

S743

K2/UWORD

COS

DCS FAULT DIRECTORY Page 24
-)Module sequence=>
TNUR 8l/%% 82774 5//% Test summary - Print reference = Chip information
7434 RA/B SP EFCN umn HI A- HR(A H
749' xw&q % q&mnt éﬁ?L K’*CB/‘/'-Q/B SPADS
7403 BUTR(OTHER-JAM) ssmec--r AFTER N
%1 K7/70 xsx% v T§ 35 57,g73; K3=E4M
7405 BUT(SR3-0) sa-(oomaS) sn<3 0»-'0791'
K379
7415 K3/99 ../.. ../.. n K3=£76
™MES K3/'99 L./.. L./ FI K3=£b8
7406 BUTM(INIT-JAM) STAYS hEGRTED AFTER MICROBREAK JAM
7907 k2/99 ..7.. ../.. Fl; K2=E46
7406 PS[CC)=(08); IR=(00S300), CC-ROM- noomesa)
7902 X3/99° ../.. ../.. rx K3-E§2E
7904 K3/56 K4/45 - ./.. . K3=£33 EBS: xu €78
7914 K3/99 ../, ../.. rx K3=£55’
7902 CLOCKING o-ascxsrsn PROPAGATED THRU MIC AK JAM (P3-T)
P K499 L.7.. ..7.. K403/4=U-CLKD-CN
7434 SP/SF-RDORESS: FLTPT/BITQR="0"; R-]OR-1/BIT00="1" FORCED
2400 K340 K2/M0 K425 FI: x3=£500557 JE9,E97; K2=ESS,E108,E112; K4=E4,E9,
7410 K2/65 K3/35 ../.. FIl; xz:éqs E118; K3=E47,E%
0000 MICROBREAK JAMUPP AT (5522) ATTEMPTED: DID NOT OCCUR
5615 K3/7S K210 KS/10 Kb&/S K7/8  FI: K3=E£3,Evl,ES2, £61,E81,E91 E10],
Em eue k3=£35 €91, 670 E77; K&-e6b-E6l,E68!
b=£39-E40; K7=£98,ES?
7402 DATI-NOINT. ILLEGAL INTERNAL ADOR; JAM=(001040)
700 Kb/70 K7/15 K5/15 FI; Kb=EWH,ES1; K7=E74,EB8; KS=E38,E72
4777 MICROBREAK JAM AT MICROARDDRESS=(5522); ACTIVE-BUT, WR-CSP LATCHES CLERREC
4747 K3/99 ..s/.. ../.. FIl; K3=t91, Elll
7415 SR LORD/RERD, ss-usesoo; SR(1S:12>="1101"
7405 K599 FI; K5=E£60
7411 K4/7% xs/w KS/S K275  F1: KM=E33-E3Y,E39,E4S-E46,ESL,ESY,E78,E95,
eselou-exm K5'£91 "E93; KS=£53: K2=£95
74i4 K4/85 Kb&/10 K5/ K2/5  FI. K4=E 'So 3% E39 EY5-E46, ESL,EB2,EBQ,
£82,695,£96,€ -6101 Kb6=E91,E93 KS5=£53: K2=£95
""""""" K3/ IRDECODE  K4/DATAPATH  KS/KTCACHE  Kb/TIMING  K7/STATUS

B——— - ————— — P P — —————— - -

————— . —— - —— —



MAINDEC-11-DAKUB-80 POP-11/60 [KD11-X]

es)

2lv)

215

21b)

217)

218’

219)

220}

221)

222}

ERROR

code

5631

TEST620C

TESTE10R2

TESTH208

TEST61002

TEST3758

TESTE10R!

TESTO46A

TESTOMES

TESTO44A

Medule col;;:

- -

K1/DCS

Line

number

14806

15286

15145

10563

14744

4320

4878

4833

Ke/UWORD

ENUR

7402

7406

7401

7410

7432

7405

7426

740S

7447

DOS

DCS FARULT DIRECTORY Page 25

-)Module sequence-)
TNUR  817u% 82/%% 83/7% Test summary - Printl reference - Chip inforsalion

STRTUS-ﬂUX(JRH-PORT):(001000) RFTER CLR-JAM-ERRORS UCON

OB ke ks ke F ”?29}35? 3,??;?’2&13%&::222 £53 £80-€82,

7401 K?/85 K2/15 ../.. rx x7-éi £37; xa-tmo
7403 K7/98 ../.. ../..

PSICC)=(06); IR=(105200), CC-ROM-RDDR(]145
7904 X3/90° K4/10 ..-/.. FI; K3=£55,EbC, EBS E£72,E8S; K4=E72
7407 K3/99 ../.. ..’/.. FI K3=£62 £72’

BUTR(OTHER-JAM) NEGATED="0" AFTER CLR-JAM-ERRORS UCON

7403 K7/80 Kbs20 K375 FI; K7=E18,E26,E32,E38,E49,ES7-ES8,E7Y; Kb=E2-E3,
Eb2,EBY,E1DS; K3=€44

PS{CC1=(10); IR=(07EUOO) CC-ROM-ADDR(116)

79414 K3/99 ../, . FI. K3=£bJ3,t66

DRD/3 CAUSES BYTE-WRITE(LO) TO BSPLO; DRD/1 OR DAD/2 NOT
7400 K3/99 ../.. ../.. r1 K3=E4b

702 K499 ../.. ../.. FI. K4=£99-£100

PS[CCI=(0%); m_uosaoo; CC-ROM-ADOR(665)

7400 K3.99° /.. F1. K3=£57

7401 K3/70 xa/ao /.. FI. K3=€85, m K2=E105

74904 K3/99 ..-/.. /.. FI; K3=E&2

7406 K3/99 ../, /.. FI! 3}§ EE )
7407 K /80 K420 /.. FI; K 65,E62,.EB5,E72; K4=ET2
7411 K3/99 ../.. ../.. FI: K3=£34 ESS E6S

7412 K3/99 ../.. ../.. FIl; K3=€5,68-E10,E14,E36,E72
741 K3/99 /.. L./ FI: K3=£5%, Ebo-EL3,EPE
BUT(INSTRS), IR=(000200); E78(200)=(26)

6000 K2/99' ../.. ../.. n, K2=EY?

7426 K2/99 ../.. / Ke=t2S

7472 K3/99 ../.. / xabs =INSTRS-DECODE

BUT (DMO¥SMOSBYTE ), IR (004300) DHU -SM0O, BYTE (SKRB)

7904 K3799 ../.. .. Fi; K3=E85
BUT(INSTR1), IR=(076350), CLASS-A(XFC)
7417 K3/99° ../.. ../.. Fl; K3=E£90.E99
7464 K3/99 ../.. ../.. FIl: K3=£90,E110
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K3/IRDECODE  K4/DATAPATH  KS/KTCACHE  Kb/TIMING  K7/STRTUS



MAINDEC-11-DGKUB-B0

ERROR
888) code

223) 563

224) 5637

22S) 5&M!

226) Sk4e

e27) 5Sb43

228) 5e4S

22%) Se4%

230) Se47

231) 5&S!

Symbolic label

TEST10SD

TESTOM3B

TESTO43RA

TEST10SC

TESTONZ2B

TESTO42A

TEST1048

TESTO418B

TESTOM1A

Ling
number

4736

4767

5690

4731

5542

4667

4638

Module codes: K1/DCS  K2/UWORD

POP-11/60 (KD11-K]

7405

7711

7404

7412

7714

7401

7432

DCS FAULT DIRECTORY Page 26

=>Module_sequence-)
TNUR 817 82/7%7% 83/%% Tast summary - Print referance - Chip information

- s - - - e ovan e - e - - - en ap o = P e g e e d ok L L L Ty gy

30 BORR(REED, SR=(152500); AyU-8 0 Ok IR e E39. Fu2-E43, E48, E67

Moz Kerss Kivs s P Kt S b2 ble R 0 R SRS

BUTCINSTR1), IR=(161707), CLASS-G(DOP#-SMO)
.

S1e6 Kbs/9S ../.. ../.. FI; Kb=EN2
7710 K3/99 ../.. ..s/.. Fl; K3=£10S
7717 K3/99 ../.. ../.. Fl; K3=£107
7750 K3/99 ../.. ../.. FIl; K3=£90

BUT(DMOSSMOSBYTE), IR=(161707); DMO, -SMO0, -BYTE (SUB:
7400 K379 ../.. ..7.. FI; K3=£74
7406 K3/99 ../.. ../.. Fl; K3=£109

LORD/READ, SR=(125200); ALU-A/D/DBUF/IR PATH
00 K4/99 ..7/.. ../.. FI; KN=£27,E32-€37,E39,E41-E43,E4S-E46,E48,EBD,ER2,
557-536 Sza

7403 K499 ../.. ../.. Fl; K4=£33-£34,E39,E45-E46,ES4,E64.E77-E78

7405 K499 ../.. ../.. Fl; KN=EM5-E46

Ne0 K499 .. ../.. Fl; KMN=E28

7434 K4/99 ../.. ../.. FI; KN=£29

BUTC(INSTR1), IR=(144020), CLASS-G(DOP*-SMO)

717 K3799° ../.. ../.. FI; x3=£90,€110

7514 K3/99 ../.. ../.. FI: K3=£99

7614 K3/99 ../.. ../.. FI; x3=£100

7710 K399 ../.. ../.. FI: xa:s;gs.zxao

771S K2/99 ../.. ../.. FL K2

7717 K3/99 ../.. ..s/.. FIl: K3=£97,E105-E107

BUT (DMOSSMOSBYTE), IR=(144020);

-DMD, -SMO, BYTE
7400 K3-70 k2/30 ../.. FI; x3=£54,6€60,£65,685; K2=E19,E41,E77-E78
7403 K5/50 K3/50 ../.. FI: K5=£98: K3=£10%
7406 K2/99 ../.. ../.. Fl: K2=£78

CSP BRSCON RDDR, LOC(1S); EF%T/CSP/RLU-B/D/DBUF/IR WITH DATA=(00012S)
T H

7400 KM/99 ../.. . : KN=E38

7402 K499 ../.. ../.. FI; KM=ESI1,E100-EI10l
BUT(INSTRL), IR=(120777), CLRSS-B(DOP&-MOV#SMO#-0MO)
7617 K3/99 ../.. ../.. Fl; K3=tll1S

BUT(IR1S-12), IR=(120777); IR«1S:12>="1010"

7042 K89 ../.. ../.. FI; Ke=tl

e arar G AP - e e i e g e ke i ol P R R S A S D S D R D D D D D A AR S P P S R D D D D D G D b D AP R A R U G A S S R TR ER AR R s WP IS WP SR SR D SD em G S D WD R S - T W b D D Em am e e R S L A S

K3/IRDECODE K4/DRTAPATH  KS/KTCACHE  K6/TIMING k7 STATUS
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ERROR Line ~YModule sequence->
888) code S!nbohc label number ENUR TNUR 8l/xv s2/4% 8377%% Tast aunn:!-Prtnt reference - Chip ufgruhon

232) 5652 TESTIOSB 5642 7425 SR LOAD/READ, SR=(000152); ALU-A/D/DBUF/IR PATH
7420 K4/70 'K3/30 ../.. FI; K4=£31-€32,E35,E37, E40-E41,E¥M, ES2-£53,ES7,E6],
Ezg{-gs; K3=£43,E51,E74,678-€77,E82,E102

7432 KN/99 ../.. ../.. FI;
233) 5653 TESTONOB 4602 7517 BUTCINSTR1), IR=(050777), CLASS-B(DOP#-MOV#SMO#-DMO)
7417 K3/99° ../.. ../.. Fl; k3=E80
234) 5655 TESTOMOA 4S74 7406 BUT(IR1S-12), IR=(050777); IR¢<15:12>="0101"
7901 k3,99 '../.. ../.." FI; K3=El21
235) 5657 TESTO37A 4531 7446 BUTCINSTRI), IR=(060205), CLASS-A(DOPESMOXDMO)
7417 K7/35° K3/35 A2735 FI; K?=E17; K3=E115; K2=E73
7W? K3/99 ../.. ../.. FIl; K3=EM
236) 5661 TESTO36A 4486 7455 9UT(INSTR$), IR=(150506), C#RSS-QEEgﬁlSHOlDHO)
457 K3/99" ../..7 ../.0 FI; K3=
237) 5663 TESTO3SA 4442 7443 BUTC(INSTR1), IR=(030701), CLASS-R(DOP¥SMO#DMO)
7417 K3,99° ../..  ../.. FI; K3=EeD,E80,E88,E0,EIS,ES7,EL0S,E107,E110,

E115-€117, ¢120

7941 K3/45 K6/30 K5/30 FI; K3=E43,EM,E107; K6=E£91-E92; KS=E67.E98
7992 K3/98 ../.. ../.. FI) K3=EM EI0S
7460 K3/99 ../.. .. /.. FIl: K3=E£90
740 K3/99 ../.. ../.. FI: K3=£l20
238) S66S TESTO34A 4398 7511 BUTC(INSTRL), IR=(005i12), CLASS-B(SOP*-DMO)
7517 k3/99" ../.. ../.. Fl, K3=£98
7751 K3/99 ../.. ../.. FIl: K3=£98
239) Se67 TESTO33A 4354 7517 BUT(INSTRL), IR=(106274), CLRSS-B(SOP*-DMO)
7417 k3,99 ../.. ../.. FI; K3=E£80,E100,6E108,E120
751S k2799 ../.. ../.. Fl: K2=El1%
7562 K399 ../.. ..s.. FIl: K3=£E108
7716 K338 ../.. ../.. Fl: K3=E100
240) 5670 TESTON7B 5019 7413 SUT(IRIISFLOAT), IR=(122566): FP-ROM(534)=(13)
7477 K3/99 ../.. ../.. K305=FP-INSTR-DECODE
241) S671 TESTO32B 4317 7612 BUT(INSTRI), IR=(110125), CLASS-C(MOVESMO%-DMO)
7951 K3/99" ../..  ..7.) FI; K3=E109
7602 K3/99 ../.. ../.. FIl: K3=E9,Eb-E7,Ell,ELS,E43,EL11B
7752 K3/99 ../.. ../.. F1: K3=E8S,EM,EI104

D D D D R N e S e T - D R R D D D D D D D D D S D S D AP A e G D R S D W G D WD G D D WD R G WD D e W W e

Module codes: KI/DCS K2/UWORD K3/IRDECODE  K4/DARTAPATH  KS/KkTCACHE  Kb/TIMING  K7/STRTUS
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GOS
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Page 28

ERROR Line -)Module sequence=
888) code Symbolic label number ENUR TNUR 8l/ux 82/%7% 83/%% Test summary - Print refarence - Chip 1nformation
c4e) S673 TESTO32RA 4eB8 7412 BUT(MOV/DR78IRS-3), IR=(11012S); IR«S5:3»="010", MCV
7402 K3/80 K5/20° ../.. FI; K3=£57,E97; KS=£&8
243) SB7M TESTIO3D S476 7405 CSP RDORESS, LOC(07); EHIT/CSP/RLU-B/D/DBUF/IR KWITH DATAR=(152500)
7322 K3/98° ../.. . FIl; K3:=£22
7400 KM/99 ../.. ../.. FI K4=£59,£1098-E110
244) SB7S TESTO31B 4253 760M ggaélﬂagﬂé% IR-(OlOEHB) CLRSS-C(HOV!SHU* DMO )
/ L
7N17 K K B7 . E90,E113,E119; KS5=E£98
7514 3/22 xszﬁg xsus F} ﬁus E117; "Kb=E£91-€932; KS=€67
7607 K3/99 FI, K3=E£98
7614 K3/99 ../ FI. K3=£97,E118
7640 K399 ../.. ../.. FI; K3=£90"
7700 K3/99 / ../.. Fl; K3=£99,E110
7704 K3/799 ../, ..7.. FIl; K3= EQB E120
248) S&77 TESTO3LA Yeod 7402 BUT(DHUISHOIBYTE) IR=(010242); -DMO, SMO, -BYTE
7005 K3799 ../.. ..s,.. FI; K3=ESb
7400 K3/99 . o FI K3=E47 ,E56,E60,E80,E90,.E109,E119-E120
7906 K3/99 ../.. ../.. . K3=£109
o46) 5701 TESTO30R 4117 7582 BUT(INSTR1), IR=1005204), CLRSS D(SOP*DMO)
7313 K3/,99° ../.. ../.. FI. K3=E2
78683 K3/99 ../.. ../.. FI K3=£87
247) 5703 TESTO27RA 4074 7561 BUT(INSTRl), IR=(106102), CLARSS-D(SOP*0MO)
2777 K3/99° ../.. ../.. K304/S=INSTR1-DECCOE
248) 5705 TESTOZHA 4029 7574 BUT(INSTR!), IR=(10S403), CLQSS-O(COPlDHOI
7670 K3/99 ../.. ../.. Fl; K3=£108
7574 Ke/99 ../.. ..7.. Fl; Ke=Ek?7
7787 K&/99 ../.. ../.. FI Kb=£82
2491 5707 TESTOZSRA 3986 7543 BUT(INSTR}), IR=(006303), CLASS-D(S0P*DMO)
7640 K3-99° .. /.. ../.. FI; K3=£99
76567 K3/99 ..s/.. ../.. FIl; K3=t108
2s0) §710 TESTOIND 3436 7401 BUT(IRLI®FLOART), IR=(00012S); FP-ROM(020)=(01)
7400 K379 ../.. ../.. Fi; K3=£86
2Sl) §S711 TESTO2uB 3948 7557 BUT(INSTRI), IR=(00S5706), CLRSS-D(SOP*DHO)
5125 K3/99 /e 7., FI; K3=El2
7306 K3/99 ../.. ../.. FIl; K3=ES
{Continued] 7407 K3/99 ../.. ..’/.. FI K3=tu4d4
Module codes:  K1/DCS  K2/UWORD  K3/IRDECODE  KU/DATAPATH  KS/KTCACHE  Kb/TIMING  K7/STRTUS

.- - e B e s ————— . S — g . G om— - ——— e - —
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ERROR Line -)Module_sequence-> >
888) code Symbolic label number ENUR TNUR 81/4% 82/%47% 83/%% Test summary - Print refarence - Chip information

- - - - oo oeaooccecomaes o oo -er e oo - e an - e e L T ¥ ¥ 3 - e - - an e an - S DD D D A o A G D W D D -

5711 TESTO24B [Cantinued] BUT(INSTR}), IR=(005706), c%nss-gigopigno)
7417 K3/99° ../.. ../.) "FI; k3=£80,E88,€6108,E117
7547 K3/99 ../.. ../.. FI: K3=£118
7950 K3/99 / ../.. FI; K3=t1e0
78583 K3/99 / ../.. Fl; K3=£106
7655 K3/99 ../.. ..s.. FI: K3=£103,E107
7666 K399 ../.. ../.. FIl: K3=£103'E105 L
7877 K3/,99 ../.. ../.. FIl. K3=£108

262) S§T12 TESTO308 41M7 7424 BUT(IR1ISFLOAT), IR=(005204): FP-ROM(240)=(04)

7420 K3/99 ... .. y; }. k3=£86

7., FYo k3=
7425 K4/60 K2/20 K3.20 FI; K4=E32 EY1-E43,ES9,EBE,E71,E79,E82,E92,E102
E109-€110;: k2=£96, 101 E104,€110,€119; K3=€lz,
E43,E52,E71,E82,EB6,E102

7426 K3/99 ../.. ../.. Fl; K3=t8b
263) 5713 TESTO30C 4166 7403 BUTR(IRL1), IR=(00S204); IR11="1"
74901 K3/98 ../..  ../.. K307=MICROBRANCH
254) S715 TESTOR24A 3920 7402 BUTR(DR6/7L), IR=(005706); DR6
7403 K3/99 '../.. ..s.. FI; K3=E£93
255) 5717 TESTD23A 3877 7560 BUT(INSTR}), IR=(106004), CLASS-D(SOP*DMQ)
BYISINGIRAY, TRS(I0600%), CLASS. BisOnDn
5401 K3/99 ../.. /.. FI. K3=£1
740] K399 ..-/.. / Fi; Kgil;
7M1? K3/99 . ./.. /.. Fl; K3=£47 E6O,E7Y4,EB0,E88,E90,E99,E104, E108-E113,
5112 Eéxa-tlao
7960 K3/99 ../ /.. FIl; k3=t
7510 K3/99 ../ /.. Fl; K3=E109
7520 K3/99 ..-/.. / FI;, K3=£100
7540 K3/99 ... /.. FI: K3=£8S,E108,E110
7557 K3/99 .. /.. /.. F1: K3=E£97 E10S-E108,E118
7561 K3/85 K4/15 ../.. Fl; K3=£79 E87,E103,L105; K4=E9
7570 K3,98 ../.. ../.. FIl) K3=£76.Ell8
72760 K3/99 . ./.. /.. Fl. K3=€9% EI0M,E114,EL119
256) 5721 TESTOD22A 3832 7757 BUT(INSTR1), IR=(003063), c%nss-r( H)
00ca K3/99° ../.. ..7.. FI; K3=E6
5200 K399 ../.. ../.. FI: K3=Ell
7917 K3/ g K740 ../.. F{; ngsgg,sxoq; K7=E13,E101
7517 K3/ e/ /. FI; K3=
267 5722 TESTOLSC 3519 7655 ;gtixnsvnx), IR=(000152), C%QSSEE(JHP)
/ Y S : =
76?4 1'8/33 2N F{E K;Eég?tﬁ?
7657 K3/99 ../.. ../.. Fl; K3=E69 EB9,EL03

Module codes: KI/DCS K2/UMORD  K3/IRDECODE  KN/DATAPATH  KS/KTCACHE Kb TIMING  K7/STRTUS

e —— —— - -



MAINOEC-11-D@xUB-BO

ERROR

888) code

2s8)

259)

260) 5726

26l) 5727

ebe) 5730

263) 5731

eb4) 5733

eeS) 5734

POP-11/60 (KD11-K)

105

DCS FRAULT DIRECTORY

Page 20

->Module sequence=’
TNUR 8l/4% 82747 83777 Test summary - Print reference - Chip 1nformation
7757 BUT(INSIR}), IR-(002315) C nss-r(
?q 5 5 5 k ESQ“Eq& E104,E109
7751 K3/99 o ../.. FI: xa-exxé
7400 BUT(DHOISHO!BYTE) IR=(002315); -DMO -BYTE
7401 K399 /.. FI; g Eg& E s tg 88,E116
7402 K3/99 ../, FLi K ELI4,E119
7403 K3/50 Ks/as K$/26 FI: K3=E112,E11Y: xs-saa K5=ES9
7404 K3/389 ../.. ..s.. FI: K3=£74,£90,£109,E119-E120
7288 K7,99 ./.. ./.. FIl: K7=£20'
7 Kes99 ../.. ../.. FIl; Ke=£36
7606 K2/99 ../.. ..s/.. FI. K2=EIS
7412 BUTC(INSTRS), IR=(175200); EBB(752)=(12)
298 K7/99° ../.. ..7.) FI: K7=€13,£29,E94,E10!
7477 K3/98 /. 1/l kabs=INSTRS-DECODE
7757 BUT(INSTRL), IR=(001257), CLASS-F (BRANCH)
7917 K3/99° ../.. ../.. Fl; K3=£95-E9,E104,E]IM
7740 K3/99 ../.. ../.. FI; K3=E£99
7766 K3-99 ../.. ../.. Fl: K3=E117
7406 BUT(MOY/DR78IRS-3), IR=(122566); IR¢5:3="110", -MOV
7407 K3/99 ../..  ../.. K308=MICROBRANCH
7495 BUT(MOV/DRZ#IRS-3), IR (001357) 19«5 ="101", -MOV
7907 K3/99 ../.. K3=E
7415 k3799 ../.. ../.. FI Ka-sqq E120
7412 BUT(IRS-6), IR= (001257) IR(9:6>="1010"
7232 K3/99% . FI; K3=ES8
7402 K370 xsxao ../.. FI: K3=£76,E83,E85-£86,E88; kbz=EB2-£82
7413 K&/99 ../.. ../.. FI K6=£73'
7405 BUT(INSTRS) IR=(005204); EBB(452)=(0S)
7400 K3/99° ../.. ../.. FI; xa-ese
740 xa/qq 2D FI xg E
7407 K3/99 ../.. ../..
;:1; Ea/qq /. /. FI xa-sae
/ . . ..
THZ 43 -, 0 Bk
;”S? xa/gg s e F§ K3=E3B £78,E109
Y K3/ /. A
7477 K3/99 ../, /.. K3bs= ?NE?SS -DECOOE
""""""""""""""""""""" K3, IRDECODE  K4/DATAPATH  KS/KTCACHE  Kb/TIMING  K7/STATUS

Mcdule codes:

Line
Symbolic label  number
TESTO218B 3775
TESTORIA 3746
TESTOSO8 5108
TEST020C 3711
TESTO47C 5039
TESTO208 3689
TESTO20A 3662
TESTO30D 4189

K1/DCS  K2/UWORD

- e - G — — - -
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ERROR Line

JO5

DCS FAULT DIRECTORY

-)Module sequence-

Page 31

FI; K3=£50,E79,E83-E686,EB88,E114; KS=£98

; ngESI
. K3=E43,E95,E98,E110,E113; Kb=E91-E92; K5=£98

K4= l;.Elq; K3=£75,E103; Kb=EBS
E78,EB8

S FI. K3=E66-E67,E77-E78,EB4-E88,E93,E101
£103,£112; K6=EB5-EB6,E73-E74,E83,£92; KS=£67,

088) code Symbolic label =~ number ENUR TNUR w17z #277% 83/77% Test summary - Prind ceference - Chip information
26b) 5735 TESTOL7B 3626 7757 QHT(INSTR'), IR=(000522), CLASS-F (BRANCH)
17 k3/49' ../.. ..7.0 FI; k3=E109-E110

7652 K3/99 ../.. ../.. Fl; K3=EllM

7717 X399 ../.. ..s.. Fl; K3=EB9

7752 K3/99 ../.. ../.. FIl: K3=£%
267) 5737 TESTOL7A 3538 7405 BUT(IRS-B), IR=(000522); IR¢9:6>="0101"

7401 k3790 k510 ../..

7405 K3/99 ../.. ../.. Fl: K3:£53

7415 Kb/6S K&/35 ../.. Fl} Kb=£82-EB3; K5=E59
268) 5741 TESTOlGA 3555 7757 BUTCINSTR1), IR=(100000), CLASS-F(BRANCH)

7400 K3/99' ../.. ../.. Fl:

;417 53/75 K6/i5 K5/10 FI, K3=E43

/ T H =

?gé; Kg/gg S ee F}; KS=E99

7667 K3/99 ../.. ../.. Fl: K3=£S8,E70,E100

7717 K399 ../.. ../.. Fl; K3=El

77;8 xgxqg 20NN 3 $I ¢

7770 k3798 ../, ../, FY} K3=£95 E110,E115,E119

7777 K3/9% ../.. ../.. FIl: K3=E108
269) 5743 TESTOISA 3473 7426 BUTC(INSTRS), IR=(000152); E78(152)=(25)

so;s 53/99 Y2 FI; §3=exo

/ Y S S . =

%Dg K/gg 2O rii nggo

7400 K399 ../.. ../.. FI; K3=£33,E106

7420 K4/50 K3/3S K6/iS FI;

7424 K3/99 ../.. ../.. Fl: K3=£6

7NN K2/99 ../.. ../, FI; K2=€103,E111,E114

7436 K3/98 ../.. ../.. FIl: K3=E76,£78

2477 K3,99 ../.. . /.. K3D5=INSTRS-DECODE

7655 K3/99 ../.. /.. FI; K3=£36
270) 5745 TESTOLM4A 3368 7432 BUT(INSTRS), IR=(000125); E78(125)=(32)

7400 K3/99° ../.. ..7.. FI; K3=£88

7420 K3/60 K626 KG5/20 K2/

E70,L106; K2=Ell2

7422 K3/99 ../.. ../.. FL; K3=t?8,Eéﬂ

7430 K3/99 ../.. ../.. Fl: K3=£78£88

7944 K2/65 K?/1§ Kb/1S K3/1E3 Esﬁ K2=£33,E71,E102,E108; K7=E17; K6=ESI:

743 K3/99 ../.. ../.. Fl: K3=£75,E78

[Continued) 7477 K3/99 ../.. ..r.. K305S=INSTRS-DECODE

Module codes:  K1/DCS  K2/UWORD  K3/IRDECODE _ KW/DRTAPATH  KS/KTCACHE  Kb/TIMING  K7/6TATUS

—— — o —————— — -

———— e ———— - ——

K7/STRATUS



MAINOEC-11-DAKUB-BO

ERROR
888) code Syambolic

S74S  TESTOIMA
271) S746 SFDFTOSR

272) 5747 TEST013G

273) 5750 TESTOL13F

274 5751 TESTOL3E

POP-11/60 [KD11-K]

Line
label number ENUR

[Continued])

10415 7777

3331 7417

3312 434

3291 7400

KOS

DCS FRULT DIRECTORY

-)Module sequence-’

Page 32

TNUR B1/%% w2/7%% 83/%% Taest summary = Print reference = Chip snformation

BreRiey IR MY ke

(NUR SEQUENCING LOGIC ERROR)
7727 K1/99 ../.. ../.. INTERNAL DCS ERROR

BUB&INSTRI) IR=(000000}, CLRSS OTHER(NOT R-THRU-G)

/. 7.
70T KV F} "3 Ef? 535 ‘Euis
7413 K3/99 ../.. ../.. FI: K3=£73, 5109
oale &a o gxi_Esr BB
gﬁgé nggg 212 2222 g Kg:ESS 5688599 E113,E115-€117,€E121
;g?g K ;gg e i xg:t450557 sqo E94,E97,E108,E110
7540 K3/99 ../.. ../.. FI:
7650 K3/99 ../.. ../.. FL; Kﬁ% £98
7710 K3/99 ../.. ../.. : 110
7757 K3/99 ../.. ../.. Fl: K3=£59,E110
7776 K2/99 ../.. ../.. Fl: K2=£32’

BUT(INSTRS), IR=(000000); E78(000)=(34)

7400 K3/35° K4/  K2/5' . K3=£38,ES9,E68, EBS-E89
E109-€E110 EI13-E11N,E

7402 K3/99 ../.. ../.. K3=€104,E106,E113,El1

7414 K3/99 ../.. ../.. K3= gg

7920 K3/99 ../.. ../.. K3=E

792l Ke/SS K3725 KS/20
7422 K2/80 K3/730 KS/20
79ed K3/85 Ke/3S KS/1S

nalaiaiaaani e e T B e i B e B R R R R R e Bt |
00 04 3==0 0—4 D=l Sl Do) B} Pron) Do) df Pmef Hm HH.—‘HH'—‘HH.—.—‘F’-‘

7426 K3799 / .. K3=£78'

7427 K2/99 / Vs g ?é

7430 K3/99 / S K3=t£7S,E78,EB8
7435 K3/99 / S K3-E67 £78°
72436 K3799 / S K3=E77€78
7437 K3/99 / s K3=£78

BUT(MOV/DR78IRS5-3), IR=(000000); IR¢S:3>="000"

K2=E91,E111; K3=E78,E93; KS=EN
K2=E91 'E111: K3=E78 E93: KS=EM
K3=E76.E78,L88,E93; ' K2=£91,E103; KS=ENM

98-E99, E104-E107,
9; K4=£Y; K2=E£25

74901 K2/50 K3/30° K5/15 K&/5' FIQ K2=E8Y, £§1 5103 K3=£67,E93; KS=ENM;

Kb=tb

7v32 K3/45 K2/35 KS/1S Ke/S  Fl; K3—E77 5103 ,E107,E109; K2=£91,E11Y;

KS=E£105;: KE=E

7404 K2/45 K3/35 KS/20 FI; K2=ESl,E114: K3=E75,E103; K5=E10S
FI; K3=E47 ES7,t76,E113 E115-€117,E119-E120

7410 K3/99 ../.. ../..
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Module codes: K1/DCS K2/UWORD K3/IRDECODE K4/DATAPATH  KS/KTCACHE  Kb/TIMING  K7/STRTUS




MAINDEC-11-DQKUB-BO PDP-11/60 (KD11-K)

277)

278)

279)

280)

2s1)

282)

ERROR

code

5752

8753

S754

5755

5756

5757

5761

5762

TESTOLI48

TEST0130

TEST621H

TESTO13C

TESTB24D

TESTO138

TESTOL3R

TESTOLINC

Line
number

3394

3272

15572

3253

15864

3233

3205

3414

ENUA

7403

7400

7402

7401

7403

7400

7400

7652

{Continued]

Module colc;: K1/0CS K2/UWORD

DCZ FRULT DIRECTORY

-)Module sequence->

TNUR

BUTR(DR&/7L), IR=(00012S);

0i/%%

82/%n  83/%%

M02 K3799 ../.. ../..
T(IR3-6)

7402
7404
7410

K3/99
K3/99
K3/9%

IR=(000000)
9301 K3/99 ../..

'

T
e
N T
e

Page 33

Test summary - Print refarence = Chip 1nformation

=-(DR6+7)
FI; K3=£37-£39,E64,E66,E79

IR<9:6)='8090“
Fl; K3=tb

FI: K3=£77,E102
FI;. K3=E£7S
FI: K3=£76

BT LTI SRR, INJRDe R, 17 07 0

BUTR(IR11)
7403 K3/998

BUTR(PREFETCH¥JAM) ASSERTED="1", GETS PREFETCH-H AT JAMUPP="1"

7407
7747

K3799
K3/99

T

-o/cn c./oa
In/ct oo/co

IR=(000000); IRii="0"

FI; K3=£39,E56

K306=PREFETCH®JAM-LOGIC
FI; K3=£17

BUT(IRI1eFLOAT), IR=(000000); IR<11>="0%, FP-ROM(00C)=(00)

740!
7402

74904
741
M)
7420

P01 k3 AE s Ke %0’

7402
7404
7405
7410
7417

K2/4S
Ke/4s
Ke/S0

K333

Ke/SGC

Ke/S0
K2/45
K2/99
K2/4S
Ke/e0

K3/30 KS5/1S
K3/35 K5/18

K3735 K5/15
K3/40 KS/1S

VY
K372 KS/1S

K3/30 KS/20
K3/35 KS;EU
Y
K37/3C ¥5/15
KS/20 K710

BUT(INSTRL), IR=(000125),

7417
7452
76i2
7640

K3/IRDECODE

K3/99
K3/99
K3/99
K3/99%

K4/DRTAPATH

N
N N
A T
/e L/

kb5 Fl; KBZE97,E113; K3<E67,E86,E103; KS=E105;
Kb=Ebb,E?3
K6/S FI; K2=£97-£98; K3=£77,E86,E114; K5=E97;

K
FI; KSoF89_£90, K3=E75,E86, ELIY; KS=ET7
Fl; ket ,E10?; K3=£70,E86,E119; KS=£97

FI; K3=
Kb/10 FI; K2=£97,E107; K3=£E68,E11l4; K5=E97; Kb=E82

R¢15:12>="
lx; xé:Eas,E?Bg: K3=£67,E113;
FI: K2=£85. E102; K3=E77,E113; KS=£95
FI; Ko=EBS E108: K3=£7S E113: K&=£95
FI;: K2=£102-£103,€108,E111,EL14
Kb/10 FI; K2=£85,E108: K3=£76,E113; KS=£95; K&=ESl
Kb/ K45 FI; KE=El,El7,EE§,E39 ESS-€56 . EB2,

1

K5=£95

£70-E71,E76, £82-E83 £8S E92 E100-E101,ELGS;
KS=ESY, 84, E94-E95,£97. ¢ g;; K7=E28,E37 ESY;

7
kb=£101; K4=E26,€29,€38,E

CLASS-E(JMP)

FI; K3=£9%,E98,E103,E107
FI: K3=E£S8.£70,E99

FI; K3=£100
FI; K3=E£90

- ah o D e AP R E G D A G D G D W S D G G D P R G G D R AR WS G S S D P G P D G Y R D D S D WP G D R R T R R S D R R TP WP T S e D i D D D D D D D D S S S S S S S A M S A A M A e

KS/KTCACHE  Kb/TIMING  K7/STATUS




MOS
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ERROR Line -)Module sequence=’
888) code Symbolic label number ENUR TNUR 8l/7x 82/7%7% 83/7%% Test summary - Print reference - Chip information
762 TESTOLY Continued) BUT R]1), IR=(000125), CLASS-E(]IMP)
S762  TESTOMC (Continue 9EH§IN§5/Q% S k?? x5=§95 E98,EL119
7650 K3/99 ../.. ../.. FI. K3=€103,E107
/ ol A ’ ’ ’ ' ’
T BRSRATN 3 = - W 1e N3 < 3T 3T
7657 K3/99 ../.. ../.. Fl: K3=€£98 E105-€107
77490 K3/98 ../.. ..s/.. FIl: K3:=E100
7752 K399 ../.. ../.. Fl: K3=E99,E120
283) 5763 TESTO12G 3169 7474 BUTCINSTRI), IR=(177777), CLASS-A(FLORTING-POINT), FLAG(Y4:5>="00"
71T Y 2 2R T Y unlgu rgn eu;gxn P(LLED LOW BY OTHER DRIVER !!!
4™ k399 ../.. L./.. Fl; x3=£37,E58,E70,E97-E98,E100
7437 K3/99 ../.. ../.. FIl; K3=£90€97 E105-€107,E]118
7464 K3/99 ../.. ../.. FI: K3=£68,E108
7464 K3/99 ../.. ..7.. FI; ;2'5168'6118
7470 K3/99 ../.. ../, FLi K 'El
7475 K448 K3/490 K215 K?/S  Fl: KM=£3 E33-E34,ES!,ESS,E71,E82,

5100;;121- K3=£3,E43 ES1 €67, E82,E94,E102,E105;
7476 K4/50 K3/35 K2/15 xs/sKazgx-’x35t51°3' “Z“Zé ES9 E}109-E110;
25 B oRaE50) 52 AR L0,

K3=E4},E43
E106; KS=£59

7477 K3/65 K4/MO ../.. FI; xa:aéggwx E43,E51-E52.E61,E82,E102; KY=E3,E26,
E9 E20-E71

7574 K3/99 ../.. / FI; K3=€70,E§7-E98,EIOD,EIGB,EI16-E11?,EIEU-5121
7674 K3/99 ../.. / FI; K3=£70,E90,E97-E£100
7774 K3/9% ../.. ../.. FI; K3=£95-£97,E99-£100,E104,E110,E119

c84) 5764 TESTOl2F 3147 7402 BUTR(DRG6/7L), IR=(177777); DR?
se88 ../.. ../.. ..7.. ''' WATCH FOR BUSDIN PULLED LOW BY OTHER DRIVER !!!
7403 K3/98 ../.. ../.. FI; K3=tbM,EBb

28S) 5765 TESTOlCE 3127 7417 BUT(MOV/DR78IRS-3), IR=(177777); IR«5:3)="111", -MOV
B 88 ../.. ../.. ../.. Y10 LATCH FOR BUSDIN PULLED LOW BY OTHER DRIVER !!!
7400 K2/99 / ..7/.. Fl; Ke=teb,E9q]

7406 K3/75 K5/25 ../.. FI: K3=£93; KG=EM

7407 K3/60 K5/20 K2/i0 K4/10 K6/ ¥?/5 F1; K3=ES7,E6b,E71,E76
E78-E£79,E8] ,EB4,E92-€93,E95.E99 €10} [ E105-€107
€110,E113, 1 1S-£119; KSZE48-E49 E67-£68,EM, E1D6,
E113°€11S;: K2=€91,El03 EI11-E112; KY=E12-E15,
E106; K6=£65-E66; K7=£73,E82

7413 K3/35 K5/30 K2/15 K&/S K4/S K?/S 'Fl: K3=£75.E78, EB6-E87,E10l
£103; K5=£56,E61,E70,692,E106-E106; K2=£91,E}1y;
Kb=E?3-E74; K4=£106; K7=£88

7415 K5/40 K3/30 K2/10 K7/5 K&/ K4/S Fl: K5=E£S6,£61,E67,E105-E106
El112; K3=€77-E78,E86-E87,E101,E103; K2=€91,E11y;
K?=E88: Kb=E73-E74: K4y=£l106

[Continued] 7416 KS/35 K335 K2/15 K6s10 K4/&  K7/5  Fl; KS=ENS,E67-E68,E94,EL106,

D S G D P G S T P T P P S D D G D D G D S G S P D e G AR D SR A AR G AR G D S S A T T e . . A D D R S e R D R S S D - -

Module codes: KI1/DCS K2/UWORD K3/IRDECODE K4/DRTAPATH  KS/KTCACHE  K&/TIMING  K7/STRTUS




MAINDEC-11-D@KUB-BO POP-11/60 {KD11-K)

ERROR Line
088) code Symbolic label number ENUA

- e -—an e e - - e .- - - - an an .- - - - o -

§76S TESTOlCE [Continued]
28b) 5766 TESTB2IG 15850 7401
287) 65767 TESTO012D 3108 7417
288) 5770 TESTOMGB 4950 7401

289) 5771 TESTOl2C 3088 7403
290)\ 5772 TESTOLSB 3500 7403
2391) 5773 TESTO128 3069 7437

DCS FAULT DIRECTORY Page 35

=)Module sequence-)
TNUR 8l/77 8277% 83/%% Test summary - Print refarence = Chip information

BUT(MOV/DR78IRS-3), IR=(177777); IR«5:3>="111%", -MOV
7916 K5/35 K3,35' K2/15 El120; K3=E67,E78,E66,£93,E101; K2=€91,E103;

7437 K3/99 ../.. ../.. FI; &3:583'566‘ ku=El06; K7=EH2

BUTR(PREFETCH#JAM) NEGATED: GETS PREFETCH-H AT JAMUPP="0"
7903 K3/99 ..7.. ../.. 'FI: K3=£%
7407 K3/99 ../.. ../.. K30D6=PREFETCHXIAM-LOGIC

7763 K2/75 K3/26 ../.. FI1; Ke=E10-El2,E37-£39,E64-E66; K3I=E2,E4-ES

BUT(IR9-6), IR=(177777); IR(9:6>="111}1"

8888 ../.. ../.. ../0. vii LATCH FOR BUSDIN PULLED LOW BY OTHER DRIVER '!!

7407 K3/99 ../.. ..s.. FI; K3=E76

7412 K3/99 ../.. ../.. FI: K3=E34,ES4,E6M,EB7-E68,E74-E75,E98

7419 K3/76 KS/26 ../.. FI: K3=£103; k5=£108

741S K3/45 KS/25 K2/10 K4/10 K&/S  K7/5  FI; K3=E34,E44,ES0,ESH
E76-E79, EBY-EB6,EBB E103,E112; KS=£51 EB1, E70,
5105-510945121; k2=£97 el13; ky=E12,ElY,El0S;
Kb=E73-E79; K7E6M

7416 K3/MO0 KS5/30 K2/15 K7/5 Kb/S K4/S  Fl: K3=£67,E78, EB4-£86,ESH
£9% E103,E112; KS=ES1,E6l,E70,E106-€106 E122;
i K2=£97,E113; K7=E6N; Kb=E?3-E74; K4=£105
7437 K399 ../.. ../.. FI; K3=E68
7457 K3,99 ../,  ../.. FI) K3=£98

BUT(IRI1#FLOAT), IR=(000200); FP-ROM(040)=(01)
7977 K3/99 ../.. ../.. K305=FP-INSTR-DECODE

BUTR(IRL1), IR=(177777); IRI11="1"

a8y ../.. ../.. ..7/.. "Y' UATCH FOR BUSDIN PULLED LOW BY OTHER DRIVER !!!
S403 K2/99 ../.. ../.. FI; K2=£M

7401 K3/99 ..s/.. ../.. Fl, K3=£23,€33-E34,E37-E39,E44,E56,E70,E76-E77
7407 K3/99 ../.. ../.. Fl; K3=E?M

7443 K3/99 ../.. ../.. Fl; K3=£37,E98

7475 Ke/90 K3/1S ../.. FI; K2=E34,E40,ES59,EBS,ER8,E74,EB0; K3=E39
7477 K3/99 ../.. ../.. FIl; K3=£39

7767 Kes/99 ../.. ../.. FI; Ke=EM0

BUTR(DR6-/7L), IR=(000152); DR2=-(DRE+7)

7402 K3/99 ../.. ../.. FI; K3=tbb,E79

BUT(IRILISFLORY), IR=(177777).: IR<11>=™1", FP-ROM(776)=(17)

sa88 ../.. ..7.. ..7.. vHTLQTCH FOR'BUSCIN PULLED LOW BY OTHER DRIVER !'!!
7400 K?7/60 Kbsis K3/i6 K2715 FI; K7=E80; Kb=ESI; K3I=EIM; K2=EI?
7401 K3/75 K5/25 ..s/.. FI; K3=E1l4; KS=€47

7403 K3/99 /oo /.. FI; KI=E3M
7411 K?7/99 ../.. ../.. Fl; K7=E80
[Continued] 7413 K3/99 ..,/.. ../.. FI; K3=E34
Moduls codes: KI,OCS K2/UMORD K3/IRDECODE KW/DATAPATH KS/KTCRCHE K6/TINING K7/STATUS




MAINDEC-11-DQxUB-B0 POP-11/60 (KD11-X]

Line -)Module sequence~’
888) code Symbolic label number ENUR TNUA 81/x% 82747 83777 Tasl summary - Print referance - Chip information
5773 TESTO128 (Continued) %Iémééf om); rn:uzrmgi Iﬁél %T'x', FP-ROM(776)=(17)
7417 K3/65 K5/15 K2/10 xs}swg/s K475 F1; K=E £52,6¢4,E5h E6Y,
511542?15-’“5;4@0,:5" 80 E97 €498 E107; K3=£97,
107; Kb=£B2-E83; K7=EB1: K4=£38,E105
7427 K3/55 K§/20 K2/10 K7/S  Kb/S aamevq El;}é mllqﬁlgr,wéztw
ggzi'—%%-&oé; xé:cw:EmE K7=£81; Ke=£B2-£83;'
7433 K3/99 ../.. ../.. Fl; K3=£7S,E8b
73 K340 KS/30 K2siS K7/ Kb/ K4S FIl. K3=£76,E83,E85-£86,E88,
E112,E114,E117; ks=£21,E59-£60,E97-€98,£108:;
N K399 _ 'g:‘e%-sg; K7=£Sh; Kb=E82-£83; KY4=E£105
/ Y A S 4
743% K3/80 K§/26 Kk2/10 Kk?/8 Kb/S «X4/S FIl. K.=£50,E67,E7S,E79
E83-£86,EBB-EB9,E112,E114; KS=£21,E59-£40
E97-€99; K2=E97-E98; 'K7=£86; Kb=£82-£83; K4=E105
232) 5774 TESTO21C 3797 7411 BUT(IRI1®FLOAT), IR=(002315): FP-ROM(462)=(11)
7901 K3/99 ../.. ../.. Fl; x3=€£86
7416 K5/99 ../.. ../.. FIl: K5=£59
7N KI/99 L./, ../.. K3S=FP-INSTR-DECOOE
293) 5775 TESTOI2R 3031 79417 BUT(IRIS-12), IR=(177777); IR<15:12>="1111"
8888 ../.. ../, ..s..  VvORATCH FOR BUSDIN PULLED LOW BY OTHER DRIVER !'!!
3000 .'8’33 NATEA Ff g:sw,sw
j!l&l) / Y AP AP M =£E7
%20 K7/93 ../.. ..s.. Fl: x7=€10,E21,E27,E29,E42,E52
, g% '.55’33 AT F{ ig:ceg?,m.sqe,smé
7005 K2/55 KG/26 K3/25 FI: K2=£S,E29 EM,E38-£39,ES0,E61,E68,E71,E76
Egg-sgs KS=E20—£21,E4B-E4S, ESI,EBD; K3=E£34.E37,
7376 K2/99 ../ /.. FIl mx,cm,sua
7400 K240 K3/26 K?/15 K5715 Ke/10 K4/S  Fl; 1,E5,E11,E17,E23
gt g
SR SR I e L.
EY8 tgl-g{z é!:? Ess-fgs £73.630-€93,€101,E163;°
Elle-E114; k7=£10,€13,€17 E20-€21 €27 ,€298,E33
£91,E52, EN; KS=£6, E20-€2!, €31, E48-€44 FS], ESS
£S6 Eb] E77.E95; Kb=€65-E6b,E70 E73-£74 E78-E80,
£82-€83 EB6 E9S-E9%,E98-E99, €101 ,€10S.E108;
K4=£29-£30,£38
72401 K3/99 ..,.. ..,.. Fl- K3=Ell3
[Continued] 7402 K2/99 ../.. ..s.. Fl, K2=E29,E3M,Eb!
Module codes:  KI/DCS  K2/UMORD  K3/IRDECODE  K4/DRATAPRTH  KG/KTCACHE  Kb/TIMING  K7/STATUS

W ————— . G- W - - A . | ————— v e e ——

BO6

DCS FAULT DIRECTORY Page 36




COb
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ERROR Line ->Module_sequance-)
838) code Symbolic label number ENUR TNUR 8l/%x 82/%% 83/%% Test summary - Print reference - Chip information

S77S TESTOl2R (Continued] BUT(IRIS-12), IR=(177777); IR¢1S:1 H"égi"
7903 K?2/9% Kesg  ../.. Fl; K7 E64-£65,E73,681-£82,E88; K2=tb!
MNOY  Kb/SO  Ke/S0

.7.. F1: ke=£105; K2=E76
7405 K2/55 Kb6/26 K371 KS5/5 Fl: Ke=€MN, E71 EB3-€85,E98,E102-£103
Eg%-gwa.zul,uls-mv; Ko=£3,ES; K3=£34, EuS:;

b .
PO KD K Ke/ID Kersco RS KE | P KRR TR,

7412 K3/86 K5/10 K7/5 xa/sqf’Eﬁﬁqxﬁéésjcéégﬁ%hﬁ?nﬁw,

£92: Kk7=€33; Ko=£bl
713 K545 K30 Ke/10 K/AQ KT8 (KOS FLi (SSE3LES3,ELTE7D,ETT,
Kb=£91-£32, 295, £105; iKo=tes,t108; K7=£80; K4=£9S
7414 K5/99 ../.. ../.. Fl; KS=£60-€61 E77
7415 K340 K6/26 K2/iS Kb/S KNS K?/S  Fl: K3=€21,E77,E85,EM,EL10M,
E113; KS=Eb,EB7 E77.E90,E9%.E98; K2=£85,E102;
Kb=£81-E9%2; m:tq?- K7=£65
7416 K3/40 K5/30 K2/10 K&sS K4/S  k7/S Y. x3=£21,E67,EBS,EM,EI04

E113: KS=£6,E67,E77.E95,E98 E100; Ko=£85,E102;
xg;,réx-gg; K4=£95; 'K7=£65

7437 K3/99 ../.. ..7/.. FIl; K3=tNM, ,EB8
7947 K398 ../.. ..s/.. FI; K3=£70,E98

294) 5776 TESTH24C 15839 7402 PROC—MUX(CUR-PORT)=(062551): CUR LOCKED, EXFLAG CLEAR, PREFETCHaJAM SET
7216 K398 ../.. ..’.. F1; K3=£48
7400 K3/75 K2/26 ../.. FI. K3=EWM,E48; K2=Elll

295) 5777 TESTO!l 2847 5532 BUTA(SUBR-B) -> BUTA(RETURN) SEQUENCE, RETURN="1101 0101 1010"=(6532)
0777 K2/99 ../.. ../.. FEl; K2=£5%
You4 K2/99 ../.. ../.. Fl; K2=EMb
4747 K2/70 K420 K3/5 FIl: K2=£S,El1l,E23,E34,E46,ES5; K4=E3; K3=E£23
G246 K699 ../.. ../.. FI: Kke=€80
6132 K2/99 ../.. ..7.. FIl: Kk2=E19,EM]1,E77-E78
6432 K2/99 ../.. ..s.. FI: K2=€7,t13,¢
6512 K2/99 ../.. ../.. FIl: Kk2=€7 E13 €25
6538 Ko/65 K4/36 ../.. FI: K2=£28,E97: h=E15
6633 K2/99 ../.. ../.. FIl: K2=£8,ELIN,t26
6536 K2/99 ../.. ../.. FI: K2=€B,E}Y4,E2H
7006 K3/56 K2/46 ../.. FI. K3=E9 E6-£7,E11,E15,E43; K2=E70,EBS
7271 K360 K240 ..... FIl: KJ=EM. E6-E7.El1 E15,E43: K2=Eel,E77,E8S
7074 K2/70 K3/30 ../.. FI; xgaze%a,es{?,tla.txs.txa.sew,tao.tas; K3=£23,
7275 K2/99 ../.. /.. Fl; x2=£8,E25
730, K6/99 ../.. /.. F1: Ke=E19
7417 K3/99 ../.. /.. FI: K3=£23
7632 K2/99 ../.. ..s.. FI: Ke=£35,EM1,€77
7577 K2/99 ..-/.. / FI; Ke=E4e

Module codes: K1/DCS K2/UMORD K3/IRDECODE  K4/DATAPATH  KS/KTCACHE  Kb/TIMING  K7/STATUS




MRINDEC-11-DOKUB-B0 POP-11/60 (KDI1-K)
ERROR Line

D0E

DCS FAULT CIRECTORY Page 38

->Module sequence-’

888) code Symbolic label number TNUR 81/7% 82747 83777 Test summary = Printl reference = Chip 1nformation
296) 6252 TESTOOR 2654 6631 ruasc%(mm. NO 'BUT’
2631 K2/99 ../.. ../.. FIl; K2=ESS
6231 K3/55 K2/4% ../.. FI: K3=E£63,E1l1l: K2=E],E19
6777 K3/50 K2/50 ../.. FI; K3=E1l; K2=£32
297) 6520 TEST7208 16788 7402 DATIB#-BYTE, ODO ARCOR JAM; JAM=(101004)
7400 K&/99' ../.. ../.. Fl; Kb=ES2
298) 6521 TEST?13D 16689 7402 DATI-NOINT, 1/0 PRGE, 16. BIT 1/0 PRGE MODE; SERVICE=(101740)
7400 Kb/98 ../.. ../.. FI; Kb=ESl
7401 K2/99 ../.. ..s.. F1: K2=£8,E14,E26
299) 8522 TEST?13C 16664 7403 BUTR(OTHER-JAMSFP), ILLEGAL INTERNAL RDR; OTHER-JAM="1"
7901 K?/99 ../.. ../.. Fl; K?7=E™
300) 6523 TEST7120 16555 7402 DATI, 170 PAGE, 16. BIT 1/0 PAGE MODE; SERVICE=(101740)
7400’ K?/99 ../.. ../.. Fl; K7=£82
7403 K7/65 K&s35 ../.. FI; K7=£80; Kb=EB9
301} 6524 TEST?12C 16530 7401 BUTR(OTHER-JAMSFP), VALID INTERNAL RDOR: OTHER-JAM="(0"
7403 K2/85 K5/158° ../.. Fl; K2=£26,E80,E104,E110,E116; KS=E105
302) 6526 TEST71IC . 16427 7402 CLEAR JAM ERRORS/SSYN TIMEOUT; JAM=(001000)
74900 Kbs/90 K?710 ../.. FI: Kb=£3,ESl, EBO-ES1,E99; K7=£58
303; 6530 TEST?1IC 16404 7402 OARTOB*BYTE, I/0 PAGE, 1b. BIT 1/0 PAGE MODE; SERVICE=(00S740)
7400 k2/70 k420 k7/8° KesS _ FI; K2=El EB,EIN,E26,E3L E37 €43 E49,ES2
£71,682,E91,2108; k4=€13 E18; k¥=e81,£9%; Kb=Ey
7901 K2/99 ../.. ..’/.. Fl; K2=£2s
304, 6534 TEST7LIB 16374 7402 DATOB#BYTE, SSYN TIMEGUT; JAM=(021200)
7400 Kb/bS K?/30 KS/5' FI; K6=E50-ES2,EB81,E99; K7=£58,E64-E£65,EB4; KS=£84
7401 Kb6/80 K?/25 K&/20 K3/10 FI: K6=£47,ESS,t76,EBS; K7=€81,E84; KS=EEM,
E67,E43; K3=EN
305} 6535 TESTS12€2 13261 7412 KT-BSPHIISF1=(06), NEGATED
7400 K37/99 ../.. ../.. Fl: K3=EN7
7477 K3/99 ../.. ..s.. K3l2=KT-SP-ADDR-DECODE
306} 6537 TESTS1201 13185 7400 KT-RSPHI(SF1=(16), RSSERTED, -F2¥SRE#PS1S
7412 K3/99 ../.) ..7.. #l: K3=EN?
7477 K3/99 ../.. ../.. K3l2=KT-5P-RDDR-DECODE
307) 6541 TEST373A 9738 4777 BUTR(DIAGNOSE) CAUSES XFER TO B.M. ROM/JAMUPP TO DCS RETURN
[Continued) 0000 K2/99 ../.. ../.. Fl; Ke=Ee4,E30,E39,E45,E48,ES],ES4,EBD,ERG,ERB-ERY,
Module codes:  K1/DCS  K2/UMORD  K3/IROECODE  K4/DATAPATH  KS/KTCACHE  Ke/TIMING  K?/STATUS
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MAINDEC-11-DQKUB-BO POP-11/60 (KD11-K]  DCS FAULT DIRECTORY Page 39

ERROR Line -YModule sequence-’
888) code Symbolic label number ENUR TNUR 8l/ux 82747 83/%% Test summary - Print reference - Chip information
6541 TEST373R [Continued] BUTR(DIAGNOSE) CAUSES XFER TO B.M. ROM/JAMUPP TO DCS RETURN
0000 Ke/99 ../.. ../.. E78,t8l
0003 K3/99 / /.. FI; K3=t23
0020 K2/99 / S F{; KSjaé
00SS K2/99 / ../.. Fl; Ke=tl
gele Ke’99 / .. FI; Ke=tv,E10,E16,E22,E27-E28,E31,E36-E37,E42-E43,
777 kases s e, £ £42,E86,E64, €67, E73,E7S
/ e . 4
1020 K2/95 ..-. /.. FI; QS:ESB
102S Kb/99 ../. .. FI. Kb=E42
2000 K239 ..-/. e FI; K2=E48,ES],ES7, EB3
2042 Ke/93 ../. . FI; K2=E2l,E74
2183 Ke/89 ../ /.. FI; K=E7S
22ll Kes/99 ../. . FI, Ke=E7S
Q4T K3/99 .... . F}; K =E§§
c3l0 K299 ..-. /.. Fl; K@=
2314 K2/99 ../. . FI;: K2=E7S
2405 Kes99 ../, ./ FI, Ke=E7S
o442 K2/99 ../, /.. F1; K2=£21
2526 Kes/99 L. . FI. K2=Ee24
2S30 Ke/99 ../. /.. Fl; K2=teM
2577 Ke2/99 ..-/. . FI; Ke=E48
eb?l K2/99 ../, .7.. FI; Ke=k£57
3007 K2/99 ../. . .. FIl, KP=£57,E78
3055 K2/99 ../. FI; §§=€2 slé E1S,EL17, E23,E29,E32,E38,E44,E50,E53,
9,£65,E68, E74, EAC
3353 K2/99 ../ /.. Fl; K2=£7%
462 K2/99 / /.. Fl; K2=E42,E™™
3S0S K2/99 / /.. FI; K2=£l5,e2],E?4
3507 Ke/99 / .7.. FI; K2=£2l
3522 Ke2/99 / . FI1, K2=£S,E11,E15,E17,E2],E27 ,E29,E32,E44,ESL,ES3,
68, E23-EM4, EBO

3637 K2/99 ../.. ../.. Fl; Ko=£45 EB8
3777 K2/99 ../.. /.. Fl; K2=t4¢e
4621 K2/99 ../.. ./.. Fl; Ke=£48
4747 K3/85 Kes1Ss ../.. Fl; K3=€8-E9& Ke=E18
6501 K299 ..-/.. .7/.. FI; Ke=E48,ES?,EB3,E78B
€e55 Kes/99 ../.. ./.. FI; Ke=E48,ES57,EB3,E7B
G867 K2/99 ../.. ./.. Fl; Ke=E78
6073 K2/99 ..-/.. .7/.. Fl; Kest?3
7006 Ke/99 ..-.. ./.. Fl; Ke=tb,El2,E18, E24, E33,EY4S,E7S
7037 K450 K2/50 ../.. FI: K94=Eeb; K2=£88
7274 Ke/99 ../.. ./.. FIl; Ke=£3S,E47,ESS
7373 Ke’9g ../.. .7.. Fl; Ke=£36,E73
7637 K6/60 K7/40 ../.. FIl; Kb=£39-E40,EY2-E43,ESb; K7=£36,E52
7777 Ke/99 ../.. /.. FIl; Ke=EY?

Module codes: KI1/DCS  K2/UWORD K3/IRDECODE  K4/DRTAPATH  KS/KTCRCHE  Kb/TIMING E?ISTQTUS
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ERROR Line ->Hodule sequence-)
888) code Symbolic label number ENUA TNUR 8l/%x 82/4% 83/%% Tesl summary - Print reference - Chip information

- - - e - e - - - - - P - - -an e - an o - w» - - - u oo - - e A A D A A A s - -

308) 6542 TESTS12Al 13026 7405 KT-ASPH 5[55'1 ma) NEGATED, -SRb
7412 ) ..7.. 'FI; K3=EY4S,EY?
7477 K3/99 ../.. -.7.. K312=KT-5P-ADOR-DECODE
309) 6544 TESTS12A2 13053 7400 KT-BSPHM]I(DF1=(16) nssznrsr
7M12 Kﬁ, K4/18 ../.. xaf?ug q?“sss £69,E79; K4=£13,E15
477 K3/99 ../.. ../.. xala.ar sp-nooﬂ DELODE
310) 654 TESTSIo82 13108 7400 KT-BSPHI[SF1=(16) earzo F2#SRu#SMO¥PS 1 3#-FLOAT
7412 K3/65 quas F1. K3=£45,E47,E89; K4=E13,EIS
74%% K3/93 ../.. ../.. k31 2=KT- 3P-AODR-DELODE
311) ©552 MFSSOS 12715 6545 BUTR(MF-SRME-STACK)=H, EXPECTED L
6547 K3780 K2/20 ../.. FIl; K3=£56,E79,E89,E9%; K2=E106,E118
312) 6553 MFSS06 12725 6547 BUTR(MF-SAME-STACK)=L, EXPECTED M

65458 K375 K220 KS/S FI; K3=£13,E4?,ESH,E63,E69,E79,E89,£9%; K2=E62,E8M,
£106,E118; 'K5=£63 '

313) 6556 TESTS12C! 13130 7400 KT-RSPHILDF)=(1&), nssemeo F 1 #DRE#OMO#PS13#-FLOAT
ma K2/99 ../.. .. FIl. K2=£119
24?7 K3/99 ../.. ../.. xala-n SP-ADDR-DECODE
314) 6557 TESTSO7D 12243 7407 BUTM(MASK-PS{TI), MASK-PS[T)=1#1="1"
7406 K2/99 ../.. ../.. Fl; K2=£78,E101,E105,E112
315) 6561 TESTS00 10968 6131 (NUA SEQUENCING LOGIC ERROR)
2797 "K1,99 ../.. ../.. INTERNAL DCS ERROR
316) 6563 TEST3I7M 9898 NONE (NUA SEQUENCING LOGIC/DCS ERROR)
2799 "K1,98  ./.. ../.. INTERNAL DCS ERROR
317) 6565 TESTS128! 13081 7412 KT-ASPHIIDF)=(06), NEGATED
7400 K3/99 ../.. ../.. FIl: K3=E45, E4?
2477 K3,99 ../.. ..7.. K3|2=KT-5P-ADDR-DECODE
318) 656k TESTS!2C2 13157 7412 KT-BSPHI(SF)=(06), NEGATED
7400 K3/99 ../.. ../.. FI; K3=E47
2906 K498 ../.. ../.. FI: K4=E59
7477 K3/98 ../ 207 «3]2=KT-5P-RDDR-DECODE
319) 6567 ERRORG2YA 15803 0005 MICROBREAK JAMUPP AT (62S5) ATTEMPTED; DID NOT OCCUR
6567 K3/99 ../.. ../.. FI; K3=€81,E91,E101,E111-€112
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Module codes: KI1/DCS K2/UWORD K3/IRDECODE  K4/CRTAPATH  KS/KTCACHE  KB&/TIMING  K7/STRTUS
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ERROR Line -)Module sequence-)
888) code Symbolic label number ENUR TNUR 8l/%% 82/%7 83/%% Tast summary - Prinl reference - Chip information

320) 6571 TEST372R %06 6222 BUTA(SUBR-A)/BUTR(RETURN) SEQUENCE: D(14:03» -> RETURN; =1100 1001 00107=(6222
MR AT LA 21 §2=‘32 €77 E89, E32-E93,E95. E102,E106,E118
B PR s
/ VA / H = - 1.
, , .k ng Zéottss,tsq,t§§?sel,taq,tqe-tsg?ESG,t131,5107
o078 K99 Loin oo EL KEAQNEX o
6202 K2/33 ../.. ../.. FI. Ke=E3,Ee,E12,E18 24, £30,£33,€39,E45, €51 ESH
20 Kargs s s 51, oOpEbe,Ees, B 6L Ee 88, Li0d EILDELLS, ELLe
AL g%sﬁo.tss.tsq.t%?tel.Eéa-ésa,tlmisuﬁ.zm,
6223 K2/99 ../.. ../.. Fl; K2=£9,E26 E86, EL103
BSS6 K3/83 sl i/l FI! K5=£9'E9% EB6ELl4
6532 K5/99 /.. L1/l FID Ko=£9'Eo EBG E113
565 K5,99 L0 sl FID Ko=£3'E2% EB6 E9E
505 K5,99 I/l 1Tl FIL KB=£3'ESSE92'£98
E3%5 K599 I/l s FIL KkosE
376 K2,70 Kivi& K&/i§ FI. Ko=£bl,E71,E83; K7=E36,E51; KS-ELS
BE23 K5/93 /.0 o FIY KocguR'E77ER £107
5355 K/83 I/l sl FIN Ko=£79'E77'EQS E102
506 K5,99 _.s.. 7Tl FI! K586
321 572 TEST373R 9814 T42S EXEC B.M. ROM CODE FOR “FLPROR™ ASSERT 7O ASPHI/READ

7400 K4/55 K235 K3/10 FI; K4=El,El6,E20,ES],ESH, ES9-E60,E67,E69, E84,E93
E104,6114; K2=E4.£7,E10,E16,E18,E22,£25,E27-E28,
£37 843, £49 ES52,£S8 ERY E73: k3=£3,E7

7402 K3/55 K2/25 K4-15 FI; K3=t]-£E20,E02-E26,E45,ES], EbG; K2=£4,E10,E1b
E22,E27-£29,E31,E%-E37,E43,E49,E52, £58, 64, Eb7
E69 E73,E79: K4=E13,E15 ES) ESY.E62.E69 EL13-E1ly

7403 K3/95 K45 ../.. FI; K3=£I1-£.9,E22, E24-E36; KY=E2S

7417 K480 K2/20 ../.. FI. K4=£59-£60 ES4 E93: K2=£31,E63

7420 K499 ../.. ../.. FIl: K4=E1.Ebl,E66,E68 E70,E74-£77,E83,E85,E93-ENM,
EI03-E 10N E113-EL]Y

426 K2/99 ../.. ../.. Fl; Ke=E43

7432 K2/99 ../.. ../.. Fl: K@=EM,El1b,E22,E27-E28,E37,E43,E52,E58,E67,E79

7433 KN/99 L./.. ../l FI: K4=£54,E60,Ecb-£68,E70 E75-£76,E63,E103

7434 K7/30 K6/30 K2/30 K3/1§3 E%; k?=£4], E66; Kb=£78,E90; K2=t18,E7S:;

322 6573 TEST3IBILR 8827 7434 SR=(0S52525), DI(Cl="1"; SR/XMUX=(10012S) (FLTPT)
7400 K496 K375 ../.. FIl; K4=E27,€29,E37,E4Y,E46,ESY,E6T,ETB; k3=E92
7402 K4/99 ../.. ../.. FIl; KMqstY4b
[Continued] 7417 K4/99 ../.. ../.. FIl; KNsE2?7
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Module codes: K1/DCS K2/UWORD K3/IRDECODE  K4/DATAPATH  KS/KTCACHE  KB/TIMING  K7-STRTUS
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ERROR Line
888) code Symbolic label number ENUR

6573 TEST36IA [Continued]

323) BS7M TEST7IOO 16265 7402
324 B575 TEST?10E 16294 7402
325) B576 TESTS!202 13212 7405
36) 6577 TESTSICE! 13234 7400
327) 6600 TESTS10D 12438 7406
328) 6601 TESTSO3DR 11359 7406
329) 6603 TESTSI0A 12363 7407
330) 6604 TESTSIOE 12497 7403
331) b660S 1ESTSO6E 12099 7403
332) 6607 TESTSLIA 12755 NONE
333) 6610 TESTSIOF 12524 7402
334) bbll TESTS07C 12221 7406

HOB

DCS FRULT DIRECTORY Page 42

=)Module sc,ucncc-)
TNUR #1/%/4 82777 83/7%7 Test summary - Print reference = Chip information

SR=(08252S), DI(C)="1" SR/XHUX-(IDOIES) (FLTPT)
2420 K4/99° ../.. v FI; KNsE37,E4M
749 KN/99 ... s FI K¥=£18’
796 KM/99 ../, L. /.. FI K9=£37

DATO, 1/0 PAGE, 16. BIT 1/0 PAGE MOOE; SERVICE=(003740)
7400° K750 Kb/30° KS/20 FI; K7=E44EE8,E71; Kb=ES1,ES3-ESY,ES9,E10S; KS=E7,

£27,630,€9%
CLERR Jnn ERRORS/ODD noon Jnn-(ooxooo)
7401 K7/39 ..7. . FI; K7=£25,E59
KT-BSPHI(DF 1=(02), NEGATED, -DR®
712 K3/99 ../.. ../.. Fl. K3=EN7,£79,E93
7997 3,99 /00 /0 k3le=KT-sPADOR-DECODE
KT-ASPHIIDF 1=(18), nsssnrso F 1 $DRE#-DMO#PS 1S
7405 K3/99 ../ FI; K3=EM5
7412 K3/ ../.. ../.. FI: K3=E47
72477 K3/,89 ../.. ../.. K312=KT-SP-RDOR-DECODE
BUTM(MASK-PS(T]), MASK-PS[T1=1#0="0"
7407 K2/99 ../.. ../.. Fl; K2=E72,E101,E10S
BUTM(FLTPT-INSTR), IR=(125122), -FLIPT
7407 K2/99 ../.. ../.. FI;'k2=£53,E112

BUTR(BG-SERVICE-L), NEGATED WHEN PS PRIO¢7:5>=(7)
7903 K?780 K3/1S8’ Ké/5 FI; K?7=E3,ES,E28,E76; K3=ESO,E7Y: K2=E100

BUTR(SERVICE-H), RSSERTED="1" WHEN FLAG¢7)>H="]"
7402 K2/99 ..7.. ../.. FIl; K2=E78,E100

BUTR(INTR-HIGH), INTR-HIGH -H="1": INTERNAL SERVICE CLEAR

4747 K/99 ../. FI; Kb=E78

2401 K7/85 K3/i0 KE/S FI: K7=E£37,E43,EY48,ES0,E57-ES8, EBL-E6T,E7H-E77,
EB4; K3=E44,ESO; Ke=E72,E100

(NUA SEQUENCING LOGIC ERROR)
7777 K1/99 ../.. . INTERNQL DCS ERRCR

9UTR(SERVICE-H) NEGATED="0", NO INPUTS ACT
403 K7/80 K2’15 K3/5 Fi; zg-ggqs -E8,

IVE
EL]l,ELI6,E27; K2=E38,E78,E100:;

BUTH(PS03) , PS(QI>H="0"
7907 K2/99 . .r.. FI: K2=Ell2
7407 K5/80 K3/20 .70, K2i0=MULTIPLE-BUT; K306=PSICC]
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Module codes: KI/DCS  K2/UWORD K3/IRDECODE  K4/DATAPATH  KS/KTCACHE  Kb/TIMING  K7-STATUS




MAINDEC-11-DQxUB-BO

ERROR
888) code
335) 6613
336) b66I1S
337) 6blb
338) 6617
339) . 6621
340! 6623
M1 6625
342) 6627
343) 6630
3441  B631

Symbolic label

- e - -

TESTSO4A

TESTSIOC

TESTS100A

TESTSO6R

TESTSQOSA

TESTS33A

TESTS20A

TESTS03B

TEST0O3

Line
number

11578

12418

12475

11952

11847

13528

13322

11318

2673

POP-11/60 (KD11-K]

ENUR

7402

4777

7403

7407

7402

7402

7402

7403

7406

5525

[(Continued]

106
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->Module sequence->
TNUR 81/7% #2777 83/7%% Tesl summary = Print reference = Chip information

- e e - e e e e - an e an - e e o - e A R e a, - A A e e e D e S P S P A e e e

;o /READ PS:(gqoéasx PS-PORT PROC-MUX; ugon ‘2"8718“
400 K250 K346 K48 K7/S  FI; K2=£102-E103,E106,E111,E113-E114,E116,

74901 K3/45 K2/45 K4/10 FI; E§i8é95239?ésﬁ?ég5?5k528ioETEE?S;‘ZEé:%Z“a

NUA SEQUENCING ERROR, JAMUPP ERROR: BUTR(DIAGNOSE) TO B.M. 'LOADNZWM/LORDNZNS’
4744 K2/99 ../.. ../.. FI; K2=ESM
4757 K2/99 ../.. ../.. Fli Ke=ESH

TR(SERVICE-H), RSSERTED="1" WHEN INTR-HIGH-H="0"
M5 K3/99 ../.. ../.. FI; K3=E7b
7902 Kes7S K3725 ..s.. FIl; Ke=tl100; K3=EbM

BUTM(DOO), D=(040401)
7406 Ko/899 ../.. ../.. K210=MULTIPLE-BUT

LORD/RERD PS=(030252) PS/PROC-MUX; BUTR(CLR-...) SETS BUSDIN=EMIT: UCON FCN

7400 K2/50 K3/40 K7/10 K&/8 FI: Ke=Ebl-Eb2,E70-E71,E82-E83,E98
£102-£103,E107-£108 EL11-E119,E116-EL18. K3=E47,
£52, E57, Ebo-E63,E72-E£73,E63,E89; K7=E3,£27,E42,
E44 EY8: KS=E13 ESY,EBM

7401 K2/90 K310 ../.. FI1; K2=te2,EB2,E117; K3=E57

7403 K298 ../.. ../.. Fl: K2=E108

SET ALL FLAGS, CHECK BUTA(CLR-FLAG-RES-UCON) CLEARS SHORT TERM FLAGS

7900 K2/99 ..’/.. ../.. Fl; K2=E101,E108,E119

SHIFTER, AMUX/D(HI1sD(LO)=(052652), D=(0)(052652)

7900 k4,99 ../.. ../.. FI1; K4=£29,ES], ESH E60-EB2,E6E-E6Y,E77,E83-E8S,
E93-€94,E103-E104,E1I3-EL 14

INSTR-BRANCH-L="H", IR=(101004)=BHI, PSINZVC]=(0%)
7402 K3/99 ../..  ../.. FI; K3=£64,E83
7407 K3/99 /.. /.. K2:PSICC)-BRANCH(EBY,?2-73,83)

BUTM(FLAG?), FLAG(?>p="0"
7407 K2/85' K3/15 ../.. FI; K2=E112; K3=ESH

NUR SEQUENCING, PAGE (b) -> (5), UBF=(35)
4S25 K2/80 K&%/10 K3/10 FI; §S=Egs,537t§??,zsa.saw,557,572-573.578.591;
5425 K3/50 K2/50 ..... FIl; K3=ESh EQl; K2=E1,E?

6520 K2/99 ../.. ../.. Fli K2=E76

GE44 K2/99 ../.. ../.. FI; K2=E90

6546 Ke/99 ../.. ../.. FIl; Ke=t?7l

e AP D S P S D P R ED S GP EP R e A GR EA ab er o A D e D D D S D D s R D WD W P D AR D D D D G D A D D D W R P G S e e e e o i e L L S S

Module codes: KI1/DCS K2/UWORD

K3/IRDECODE K4/DATAPATH  KS/KTCACHE  Kb/TIMING K7/STRTUS
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ERR Line _ =->Module_sequenge-)
888) code Symbolic label number ENUR TNUR 81/4% 82777 83/%% Tast summary - Print reference = Chip information
6631 TESTOO3 {Continued) SEQUENCING, mce (s) -) (5)
ontinued] MG SEENS k2But B2, E6S, E68, E7Y4, EBD
7526 K2/99 ../.. ../.. n K2=£3S, E4?
3M5) 6632 TESTSO3C 11338 7402 BUTR(FLTPT-PROC-H), FLTPT-PROC-H-'O’
g2 K2/98 ../.. ../.. K2=E3M
7403 K3/50 K2/50 ../.. rx K3=£64: K2=E119
7406 K2/60 K3/90 ../.. FI: K2=Ee,ts,Eeb,E69,E75,EB]; K3=E21,E8!1
346) 6633 TESTS33B 13569 7402 SHIFTER, AMUX/CIHI)sDILO)=(125125), D=(0)(125125)
6367 K3/99 ../.. ../.. FI; K3=£38
7400 K499 ../.. ../, FI: xw=£s1 ESY, ES9-E62,Eb6-E6T, E74-E76, EB3-EBS,
93-£94, E103-€104,E113
7401 K499 ../.. ../.. FlL; xw=£7s 76
7903 K4/99 ../.. ../.. FI: K4=ES1,ES4,E62,E69,E84,E103,E114
M7) 6634 TESTS3HB 13650 7402 SHIFTER QHUX/D(LOIIOIHII (osasse 0=(0)(125125)
2400 K%/99 .. . F1; K4=£93-EM,EI03-E10,E113
7403 K4/99 ../.. ../.. rx xq=£114
8) 6635 TESTSIHD 13725 7402 SHIFTER, AMUX/8%D[C18D[HI1=(000377), D=(0)(1 77777
7400 Kﬁ/;g KE/EO KJ/IO F} ;Es E93,E104,E113-E114; K2=E6S,E68; K3=£75
7403 K9/ 114
343) 6636 TESTSIYF 13805 7402 suxrrsnocouursn nnux/couur [HI] ( =(125), D=(0)(125000)
7q xq 4/99 ., :? 852235—69 93,5104,2113
/ . . ../..
85 K4/ O { K‘iéé £91,E11M
350) 637 TESTS3SH 13926 7402 SHIFTER wxmozclm (ooasqs) D=(0) (0S5132)
Ngg vagg } xqgigg £83-£8S
K4/
351) 6640 TESTS36B 14019 7402 SHIFTER CHUX/E!D[C]OBHUX (034343 D=(0) (161616)
2400 k499 ../. /.. =tsq E6O-E61,E67,E75
7401 K5/99 ../.. ..7.. =£108
7403 KN/99 ../.. ..7.. FI KH=€S~!
352) BE4l TESTS36D 14103 7402 SHIFTER cnux/0tc1oenux-(053145) D=(0) (146314)
2400 K4/90 K3/15 ../.. ; K4=E60-E62, EB7-E68,E7S-E76; K3I=E42
7403 KN/99 ../.. ../.. FI K4=£5S4
353) 6642 TESTSI6F 14196 7402 SHIFTER cmx/amxossw msaws) D/SR=(0) (031463) (077777)
79400 K4/99 ../.. ..7.. FIl; KN=EbO-Eb2,E67-E68,E75-E77
7403 KN/99 ../.. 2 FI K9Y=£SY
354) 6643 NEWCTRS37R 14291 7370 (NUR SEGUENCING Locxc ERROR)
2797 K1/99 ../ .7.. INTERNAL DCS ERROR

Medule codes: KI/DCS  K2/LWORD  K3/IRDECODE  KW/DATAPATH KS/KTCACHE Kb6/TIMING  K7/STATUS

— e -—— - ——— -

-— - — -—— -
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ERROR Line ->Module_sequence->
se8) code Symbolic label aumber ENUR TNUR 8l/x% 82/47 83/%% Test summary - Prinl reference - Chip information

- - -n - R L L L T T ¥ - - - - - - e - X X ¥ ¥ 3 -onam e - e - - - D S D P R - D - - - D D D P D WD A P D - -

35S) bb44 TEST?1CB 16212 7402 DATO, ODD AODR ERR; JAM=(101004)
7400° K?/45 KS/45' Kb/10 FI; 57-561 E6S-E66,EB0,E82,EBY; K5=£13,E43-EYS,

=E76
7401 Kb/80 K7/20 ../.. Fl; xs-£71 E80-E81,E99; K7=£80,E82

356) 6B4S TEST710C 16236 7402 DATO, 1/0 PAGE, 18. BIT 1/0 PAGE MOOE; SERVICE=(002340)
7mxmsmwmmxm K3/8 ~ Fl. K7=E14, E27,E32,E9¥M, E64-E6S, E6B

£70,E73,E76-£77,E79-¢82, £84, £88; KS=E£13-£14,£39,

Eb7, qg K6=E43, eqs—sqr ES3-ESY ESY,EB1; K420

E6S: K3=E
7401 K2/6S5 K7/15 KE/IS FI; xe-t1 EB2; K7=E80; Kb=E43
7403 K7/93 ../.. ../.. FI; k7=€£80
357) 6646 TESTSO3X 11531 7407 BUTM(FLTPT-INSTR) R (175252) FLTPT
7406 K2/50 K3/50 .. Kol0=MULTIPLE-BUT; K304=FP-DECODE
38) 6647 TESTSO7F 12286 7407 CHECK (ClzPS(OO)-"l", o(c1 Irrgzg PSIC], CIN/PSIC], CIN/DICI=PSIC] ALL SET
;:00 tq/so KE/SO . K2zE112
/99 ../.. ../.
7™ K3/ ../.. Y2 Fi K3§§ E46
359) 6653 TESTS3GE 14154 7402 SHIFTER, CMUX/BMUXSSENDMUX=(114631), D/SR=(0)(146314)(100000)
200 K3/99 ../.. ..7.. FI; Ku=E&,E6O0-E62,E67-E68,E75-E77,EBO
30) 6655 TESTS536C 14067 7402 SHIFTER, CMUX/DIC]sBMUX=(114631), D=(1)(031463)
2400 K4/95 K65  ../.. Fl; Kd4=E54,E60-E62,E67-E68,E70,E75-E76; Kb=E108
361) 6657 TESTS36A 13973 7402 SHIFTER CHUX/E!D[C]OBHUX (14343%), D=(1)(016161)
2900 k4,99 ../.. . FI; Ku=£60-£62,E68,E76,E84
7901 K499 ../.. ../.. FI; K4=£E54,EBO-E62,E67-E6S,E70,E7S-E7
362) 666l TESTS3SA 13879 7402 SHIFTER, BMUX/4%DI[C]eAMUX=(175132), D=(1)(122645)
200 K499 ..s.. ../.. FI; K4=£3,E60,EBY,E7S,E77,EB3-EBS
363) 6663 TESTS34E 13765 7402 SHIFTERSCOUNTER, AMUX/COUNTSDIL0)=(125125), CTR=(252), D=(0)(000125)

7400 K4/9% K2/5 ../.. FI; K4=£87,E90-£91,E93,E104,E113-E114; K2=ESS
7401 K4/80 Kb/15 K278 FI; KN=EB7.E90-E9l; K6=E103; K2=ESS

7403 K4/99 ../.. ../.. FI; K4=E91 ElIM
364) B6LS TESTS3YC 13691 7402 SHIFTER QHUX/aiD[C]OD[HI] (177400), D=(1)(000000)
2400 K499 ../.. FI; K4=E67-E68
72401 K499 ../.. ../.. FI; K9y=E28-E29,.E93,E104,E113-E11Y
365) Bb6? TESTS3YA 13515 7402 SHIFTER, AMUX/DILOJSDIMI]= (125125) 0=(0) (052652)
{Continued] 6356 K2/65 K3/35 ../.. . Ko=t2, EB-£9,E21,E27,E60,E66,E69,E75,E81;

Module codes: K1/DCS K2/UWORD K3/IRDECODE  K4/DATAPATH  KS/KTCACHE Kb/TIMING  K7/STATUS

N
. | e e —mn e | em— — —— -



MAINDEC-11-0QKUB-BO POP-11-/60 (KD11-K]

ERROR
888) code

366) 6670

367) 6671

368) b&72

369) 6673

370} 6674

371) 6675

372) 6677

Symbolic label

TESTS34A

TESTS03D

TESTDS0O0

TESTSO4F

TESTS00A

TESTSO7t

TESTSIO0B

TESTSO3A

Module codes: K1/DCS

Line
number

ENUA

[Continued]

11379

11008

11742

11070

12265

12396

11238

7476

6377

7407

7434

7401

7407

4332

[Continued]

K2 /UK{ORD

LOB

DCS FAULT DIRECTORY Page 46

=>Module sequence-
TNUR 8l/7% 82777 83777 Test summary - Print reference - Chip information

- n ap = - - e - an an e o - e e - - A S P S S Al A A e D S D D D D D D D

Eg%ETEQQ/n"UX/3/52"°[HI] (ISSéss.teg (0)(?2562;7

7341 Ke/99 ../..

7343 K3/99

2300 K480 KIE k&g rx xﬁ%:& 577 533 -E9Y,E103-E1CH, E113-E114;
7901 K499 ../.. ../.. FI; m:eeé-eeq 593 E10M,E113-E11Y
BUT(INSTR1), IR={175252), c'nss-mrupn FLAG(Y4:5 H="10"

7474 K2/8%' K7/15 ../.. 1 K2=E62,E100; K7=E44
7477 K3/99 ../.. ../.. .? /E% INSTRI

(NUR SEQUENCING LOGIC ERROR)
173 Kes/70 K3/30 ../.. FI; Eé'EE7S3 ,E6-t7,t12,E1S,E18,E24,E30,E36; K3=E23,

7376 K399 ../.. ../.. FIl: Ks.tse

7297 k1,96 ../.. ..s.. INTERNAL DCS ERROR

BUTM(EXFLAG2), EXFLAG(2)H="1"

7406 K2/99 ../.. ../.. K210=FLRGS

;Pasmn FLNCTION mm HI A) DOESN'T mgrg g-sr

4?7 K405=SP-REMRITE-CNTL S K406/7=R/B-5PRDS

BUTR(INTR-HIGH), INTR-HIGH-H="0": INTERNAL SERVICE SET
7403 K2/65 K3735 ../.. FI; K2=£72; K3=EH

BUTR(BG+FP/SERVICE), NEGRTED”'U' WHEN PS PRIO(7:5>=(7)

7277 K2/99 ../.. . FI; K2=£43

7377 K2/65 K335 ../.. FI; K2=E£16-E18, E¥4-EYS,E67-E69; K3=E3,E7-E8,E2S

7417 K399 ../.. ../.. FI1: K3=£50,E7%’

NUA szousncxnc ERROR aurn(oxncnosc) TO B.M. 'LOADNZWM', 'LOADNZWS’

0000 K2/99 FI; xa-cx1 E17.E23,E29,E32 Eée EY4 ESQO 553 ESY,ES7,

9 E63,E65, E68 E72,E74,E78, 680, ESe-E

0127 K2/75 K3/25 ../.. Fl; Kazéas Ev7,E72,E78; x3—t111

0332 K&/93 ../.. ../.. Fl: Ke=£63 Es0’

0732 K2/99 ../.. ../.. FI: K2=£S,El11,E1S,E17, EP3,ER9,E32,E38, E44,ESD, ES3,
E59,E65,E68,EPY, EBC

4032 K2/99 ../.. ../.. FI; k2=£30

yi26 K2/99 ..... ../.. Fl: Ko=Eb,El2,E18,E24,E30,E33,E39,E45,E51,E54,EBC,
E66,E6S E?S, EBI

4322 K2/99 ../.. ../.. FIl; K2=tBl '

4330 K2/99 ../.. ../.. Fl: Ke=EBI

4331 K298 ../.. ../.. Fl: Ke=EBl

N33 K2/89 ../.. ..s.. Fl; Ke=£8l

4336 Kes99 ../.. ..s.. Fl. K2=E80

4337 K2/99 ../ /.. FI: K2=E57,E78

K3/IRDECODE  K4Y/DATRPATH  KS/KTCACHE  Kb/TIMING  K7/STRTUS

— — -

- — — —



MAINDEC-11-DQKUB-BO  POP-11/60 (KDIl-K]

ERROR
888) code

373) 700

374) &701!

375) 6702
376) b704

377) 6705

378) 6706

379) 6707

380) 6710

K3/IRDECODE  K4/DATAPATH  KS/KTCACHE  K&/TIMING K7/STATUS

Symbolic label

TESTS03A

TESTSO3E

TEST372B

TESTSO4G
TESTH108

TESTH10E

TESTSOMH

TEST410C

TESTSO3F

Line
number

ENUR

[(Continued]

11407

%58

11762

10814

10911

11783

10844

11433

Module codes: K1/DCS  K2/UWORD

7402

5555

7406

7434

7402

7406

7402

7406

—e —— —

MOG

0CS FAULT DIRECTORY Page 47

aggaSE&gsgglﬂ?.EB?ORi.EPTR(P{?GESEE%OTO B.M. 'LOADNZWY', 'LORDNZIS’

4372 K2/99 ../.. A FIE K?.:-:E.‘!J

953 k6743 -5 -/ B @éﬁ?su £17,£21,€23,£29,£32,£38, E44, £50, £53,
Y747 K3/99 ../.. ../.. FI; Egztiéééﬁ‘jé&-séi

7008 Kes99 ../.. .

FI; kg=t%, k11,615,617, E29,E32,E50,E53-E54,E63,E65,

E€a £k, bed

EXFLAGS¢2: 1>H="01", READ THRU CUR-PORT, PROC-MUX

7400 Ke2/85 K371S ../.. FI; ngﬁgs,élﬂl,ElU3.E106,ElUB,E111-E112,E119;
K3=t4

7403 K2/99 ..s/.. ..s/.. FI; K2=t108

BUTA(SUBR-A) /BUTR(RETURN) ssunce-7_9<éq;og> -) RETURN; =1011 0110 1101"=(5555
4655 K2/99 ../.. ../.. Fl: ke=£7? €89, E92,E9S E102 E106

ST ke L e R A R R R o
5355 K2/99 ../.. ../.. FI; K2=£%,£107
5455 K2/99 ../.. ../.. FIl; Ko=£3,t6,E12,E18, E24-€25,E30,E33,E39, E45,E51

5515 K2/99 ../.. ../.. FI; Eg:tggétgefétg?étgseqgggt&t&{gétg&%tg1t101
£5Y £66, £6S £sg

£75,e81,E06-£87,£89,£9%,£98,£101
5557 K2/99 ../.. ../.. Fl. K2=£9,E06 E86.EllY
7855 K299 ../.. ../.. Fl: K2=E72,E7?,E92,EL02

BUTM(EXFLRGL), EXFLRG¢I>H="0"
7407 K2/99 ../.. ../.. FI; Ke=tlle

IR PATTERN LOOP: D<14:00>=2ERO NEGRTED CORRECT # TIMES
7400 KN/BS K3/3S ../.. FI; K4=E24,E33; K3=tB4

IR PATTERN LOOP: “BYTE-CONSTANT/SECOND-1-OR-2* RSSERTED CORRECT & TIMES
../

7400 K499 ../.. . FI; K4=£33
7901 K3799 ../.. ../ FI: K3=E43,EB0
BUTR(FPS0S), FPS¢05>="0"

7907 k3798’ ..7.. ../.. FI; K3=ES4

IR PATTERN LOOP: “"BYTE-H" RSSERTED/NEGRTED CORRECT & TIMES
7400 K3/6S K5/35 ../.. FI; K3=EBS; KS=E&3
7401 K&s85 K7/1S ..s/.. FI; Kb=£60,E78-E80; K?=El0

BUTM(EXFLRG2), EXFLRG<2>H="0"
7407 K2/99 ../.. ../.. FIl; Ke=Elle




MAINDEC-11-0aKUB-BO

11)

381)

382)

383)

384)

385}

386)

387)

388)

' 389)

290)

ERROR
code

6712

6713

6714

6715

271b

6717

6720

Symbolic |

TESTHI0R

TESTS0SB
TEST3718

TESTARSO3A

TEST371A

TESTSOMI
TEST3700

TESTS03G

TEST370C

TESTS0SC

POP-11/60 [KD11-K]

Line
abel number

11891
9538

11292

9430

11804

9467

114583

3429
\

L]
11912

ENUR

42

7407

7401

7402

7434

7403

7401

7407

7434

7406

DCS FAULT DIRECTORY Page 48

=)Module_sequence->
TNUR 8l/7%% 82/%7% 837774 Test summary - Print reference = Chip information

IR PATTERN LOOP: D<14:00>=ZERO ONLY RSSERTED 2. TIMES

N s R R

2434 K2/ 3 Y200 F}E xa;E?3:5985582 E9S,E99,E101,E106
M% K2/99 ../.. ..s.. Fl: K2=E88-EB9,E106
EXFLAG(2> NOT CLEARED BY BUTA(CLR-FLAG-RES-UCON)

7406 K2/99 ../.. ../.. K207=RCTIVE-BUT,K210=FLAGS

/NOP HAS NO EFFECT ON GUARD=~0100"

477 K4/89 ../.. ../.. K4Y08=SR/RES/GUARD-LOGIC

ngg/nsno FLAGS#FPS=(125252) FLAG-PORT -MUX; UCON FUNCTICN
4 K3/99 ../ /.. Fl; K3=E41,E52,E111

7400 K3/60 K2/40 K7/ K5/5 F]; K3=t1 27,629,£33,E35 EY41, E47
ESL,ESq,geu;'ﬁsgtsaEIS ElE E28 . E31,E36-E57
E43'EY9’ES2 ESB, ERe, E6Y,EBY E73, E7Y, EBS, EI8-E99,
e101-€103,Elo6-€108 EL10-E111,El13-€114 E1L7
E119: K7=tvy2 Ew4: KS=E8Y

7401 K2/55 K7/20 K5/15 K310 F}; Ke=£ee,E?! E82-£83,£100-€£101,E106,E108,
Eéi€§7x2§§wa,tuq,t51.579; KS=£15,ESY,E67,E7Q;

7403 K2/b65 K3/25 K410 FI; K2=E9S,E106,E108,E118; K3=E41; K4=E33

SR/NOP HAS NO EFFECT ON SR:(?SESBS)
7400 K4/99 *../.. ../.. Fl; K4=£3b,ERO
7433 K4/99 ,./.. ../.. FI; K4=£35

BUTM(FLTPT-FD-H), FLTPT-FD-H="1"
7402 K3/50 K&/50 ../.. FI; K3=E&M,EB6; K2=E119

SR/LEFT-GUARD/ENB SHIFTS GUARD LEFT, GD¢«3:0>="0100" AFTER

7400 K4/99 ../.. ../.. FI; K4=E53

BUTM(EXFLAGI), EXFLAG(1>H="1"

4756 K3/99 ../.. ../.. Fl; K3=Ebl

7406 K2/65 K4/15 K316 FI; K2=E112; K4Y=EB6; K3=ESH
SR/LEFT-GUARD/ENB, GD¢3>="1"; SR=(06252S) AFTER

7477 k4,99 ../.. ../.. K408=SR/R§S/GUARD-LOGIC
EXFLAG<1> CLEARED BY BUTA(CLR-FLAG-RES-UCON)

7406 K2/99 ../.. ../.. K207=ACTIVE-BUT,K210=FLAGS

S D S S D D D P D Y SR D ED S N D D S D D D G G e D D R S D R D D DD D R TR D S R R Y . o o S S S S S - - ——— -

K3/IRDECODE K4/DATAPATH  KS/KTCRCHE  Kb/TIMING  K7/STRTUS

Module codes: K1/DCS

K2/UWORD

-

p— — - ——— — ——— - - -

P, — e ———— - —



MAINDEC-11-DQKUB-BC  POP-11/60 [KD11-K)

8es)

391)

332)

393)

IN)

395)

400)

401

402)

Module codes: K1/DCS  K2/UWORD

ERROR

code

6724

6725

6726

6727

6730

6731

6732

6733

673M

8735

6736

Symbolic label

TESTS078

TEST3?0A

TESTS00C

TESTHI W

'STSOMB
TESTIH?R
TESTSO3H

TESTI66C

TESTSO6D
TEST3668

TESTSO0E

Line
number

12201

8360

11100

10879

11647

9317

11474

3278

12076

9256

11164

ENUA

7402

7403

7434

7401

743

7406

7401

7402

-
E3[]f'
DCS FAULT DIRECTORY Page 3

=)Module_sequence-)
TNUR  8l/%% 82747 83/%% Test summary - Print reference = Chip tnformation

SR/LEF T-GUARD/ENB sums cmno LEFT, GD¢3:0>="1010" AFTER
7400 K4/99 ../.. FI; K9=E30
™M0L K2/99 ../.. ../.. FI Ke=£B83
aumpsm PS(IS)H-"I"
5/94 ..7.. FIl; KS=£54

SR LEFT 1. SR=(125252) RFTER: GURRD/ENB="1010" AFTER
7400 K285 k410 K75  Fl. x2=€46,ES5,E61,EB3,EiDS; K4=£80,EB7; K7=£28
™2l K9/ ../.. ../.. FI; K4=E80 EB6

7401 X399 ../.. ../.. FIl; K3=£%6 EB7 589 5121

IR PATTERN LOOP: “BYTE-CONSTANT/FIRST- -Oﬂ e RSSERTED CORRECT 8 TIMES
7400 K3/90 KS/S  K4/§  FIl; 3=€£50,£59-€60,E79,E89,E116-E117; KS=£B3, Ebb;

79401 K3/9% K8/6  ../.. FI; K3:232 £36,E46, E¥9-£50,ES9-€60,E79,E89; K4=£38
BUTM(FLRG?), FLRG(?)H:'l‘

7906 2799 ../.. ../.. Fl; x2=£106
SR/LORD-GUARD/DISABLED SETUP BY DUTA(CLR-RES), GUARD NOT ALTERED
2477 KN/99 ../.. ../.. K40B=SR/RES/GUARD-{0GIC
BUTR(FPSUS), FPS(OS H="1"
7406 k2/99° ..7.. ..s/.. Fl; K2=£7,E13,E2S,E110,E117
sn LEFT 1 o[c1--1- SR=(025251) AFTER; (GUARD/DIS)
K/89 ../.. '../.. FIl; K4=£36
7402 K4/99 ... V2 FI K4=tu5
7420 K4/99 ../.. /. FI K4=£3S
742l KMN/99 ../.. ../.. Fi: k4=£S2,E71,E86
BUTM(MASK-PS[T]), MASK-PSIT]1=0#1="0"
7907 K2/93 ../.. ../.. FI; k2=€72,E78,E105,E112
CHECK GUARRD NOT¢ALTERED ON SR/LEFT-GUARD/DISABLED SHIFT
7402 K499 ../.. ../.. Fl; K4=£30,E80,E86
IR PRTTERN LOOP: aumm:rsrcmmm ASSERTED CORRECT & OF TIMES
7400 K3/99 ../.. ../.. FI; K3=£32,E34,E38,E4M,EM8,E80

7401 K3/90 K2/10 ../.. FI} K3=£32,E38,E4M,E48,E80; K2=E105

K3/1RDECODE  K4/DATAPATH  KS/KTCACHE  KG&/TIMING  K7/STRTUS

—— - pu— -——— e — —— —— —



MRAINDEC-11-D@KUB-BC PDP-.1-/60 [(KD1l-K]

588)

403!

4O0u)

40S)

Y06 )

407)

408)

409

410)

411)

412)

413)

414

415)

code

6740

6741

6742

6743

674

6745

6746

6747

6750

675!

6752

6753

Symbolic label

- e e W - - - -

TEST36HR

TESTSO4C

TEST3658

TESTSO3I

TEST365A

TESTS06C

TEST364B

TESTSO0D

TEST364A

TESTSO4D

TEST3638

TESTS34G

TEST363R

Module codes:

K1/0CS

Line

number

11667

9187

11495

9146

12054

9119

11136

3091

11688

9069

13844

9033

(Continued]

K2/UMORD

CO7¥

DCS FAULT DIRECTORY

Page SO

-YModule sequence=>
ENUR TNUR sl/xx #2/%% 83/%% Test summary - Print reference - Chip information
7434 ;’805;“ DlC]-"O", SR=(112524) AFTER; (GUARD/DIS)
KH/‘B /.. fI; xw:ceo
7400 KN/99 ../.. ./.. FI: K9=£45
7921 KN/99 ../.. ../.. FI: K4=£S2,E71,E86
7403 BUTR(FLTPT-PROC-H), FLTPT-PROC-H="1"
7402 K2/65 K3/3S' ../.. FI; K2=£101,E106,E119; K3=E£bY4
7401 CHECK GUARD NOT ALTERED ON SR/RIGHT-GUARD/DISRBLED SHIFT
7402 K499 ../.. ../.. Fl; K4=£30,€53,E80
7402 TR(FLTPT-FD-H) FLTPT-FD-H="0"
03 K3/99 .. ../.. Fl; K3=EbY4
7756 K2/99 ../.. /.. FI: K2=EN0
7434 SR RIGHT | o<oc>--1- SR=( 145262) RFTER
7400 quqé .v/.. FI; K4=E10,E17,E36,E45
M0 KN/99 ../.. ../.. FI KY=f 52
7407 BUTM(PSN3), PS03 H="1"
7906 k2780 K3/20 ../.. K2lO=MULTIPLE-8UT; K306=PS{CC]
7401 BUT(GD3-2) c;o<3 c>--01m AFTER SR/RIGHT, SR«00>="0"
7477 K4/98 ../.. K40B=SR/RES/GUARD-LOGIC
7402 IR PATTERN LOOP: 'OVERLRP-L’ nsssnrgg SAME ¢ TIMES TO RSPLO AND BSPLO
2401 K4/99 ../.. ../.. FI: K9=£
7402 BUT(GD3-2) cn<3 0>-'1010~ AFTER SR/RIGHT, SR<00>="1"
7477 K4/94 ..7.. K4DB=SR/RES/GUARD-LOGIC
7475 BUT(INSTR1), IR=(172525), CLASS-A(FLTPT), ruacw S)H="01"
2477 K3/93° ../.. ..7.. K30S=FLAGS/FP-INSTR
7401 BUT(GD3-2), GD¢3:0>="0100" RFTER SR/RIGHT, SR<00>="0"
7900 K3/60 K4NQ ../.. FI; K3=E54; KN2€53
79403 K499 ../.. ../.. FI; K4=£83’
7402 B.M. COUNTER CLEARED TO ZEROS BY BUTA(LAST)
7400 K4/6S K235 ../.. n K4=E€87,E90-E91; K2=ES5
7637 K2/70 K3/30 ../.. FI: K2=£22-E24,EN9-ESI,E73-E7S; K3=E6.E9,El13,E19
7434 SR RIGHT | o<oo>-~o~ SR=((0652525) AFTER
7400 K4/9% ../.. FI; K9=£10,E17,E24,ENS,E7Y,E8S, EM
7410 K4-99 ../.. ../.. FI: KNsEN?
"""""" K3/IRDECODE _ KY/DATAPATH  KG/KTCACHE  Kb/TINING K7/STRTUS

- e e — -



MAINDEC-11-DOKUB-BC PDP-11/60 [KD11-K)

DO7

DCS FAULT DIRECTORY Page 51

ERROR Line _ -)Module _sequence-’
888) code Symbolic label number ¢ TNUR 81/7%% 82747 83777 Test summary = Print reference = Chip snformation
6783 TEST363A [(Continued] SR RIGHT ] 0<00>-'0' SR=(052525) AFTER
2417 K498 . ./, FI: K4=E3%
Me0 K499 ../.. I FI K4=£Se
7426 K8N/99 ../, L 7. FI KM=E3S
416) 6754 TESTSO6B 12034 7402 9UTR(PS§S) PS<15>H=“0“
403 K3799 . ../.. FI; K3=ESH4
4]?) 6755 TEST3G2E 9010 7402 BUT(GD3-2), GD¢3:0>="1000" AFTER SR/RIGMT, SR<00)>="1
7400 k480 K37i5 K2/ FI; K4=E26,E28-E30,EY47 E53 ESS.E71,EBQ,EBG:
K3=E1-£3,E12-E13,E86; Ko=£39,E54
418) 6756 TESTSO3J 11513 7406 BUTM(DOQ) D-(ooooom
7407 K2/49 ../.. FIl, K2=El112
419) §757 TEST362D 8989 7405 BUTR(SR1-08COUNT), SR<1:0>="10"
4747 K2/98 ../.. ../.. FI. K2=E46,ESS
747 K4/99 /.. /. K40B=SR/RES/GUPRD-LOGIC
420) 6760 TESTSOME 11716 7402 EXFLAGS(2: I)H- 10, READ THRU CUA-PORT, PROC-MUX
79400 K2/99 ../..' ../.. FIl; K2=E103,E106,E111-E112
421) 6761 TEST7028 16089 7402 LOAD BAC17:16>==10", 18. BIT MODE, READ THRU STATUS-MUX(SERVICE)<9:8)
7900 Kb6/G5 K4/25 'w7/iD KS/IESOFI Kb=Ell,ES1-ESY; K4=EBS; K7=ES6; KS=E26,
422) 6762 TESTS200 13417 7402 INSTR-BRANCH-L="L", IR=(101401)=8L0S, PSINZVC]=(0l}
2407 K3/99 ../..  ../.. K2=PSICCl-BRmisCH(ESH, 72 73,83
423) 6763 TEST362B 8962 7434 SR=(125252), DIC)="0"; SR/XMUX=(0000S2) (FLIPT)
2400 K499° ../.. ../.. FI; xq-ews ESS,.E7S
7420 K4/99 ../.. ../.. FI: K4=£37
742l KM/99 ../, ../.. FIl. KM=EWM
7424 K4/99 / /.. Fl: KN=EW
424) 6784 TESTS208 13360 7402 INSTR-BRANCH-L="L", M(mwmumrpmumxmn
7403 K3/99 ..-/.. é qé&nnc
7407 K3/ . ./.. ../.. K -PS[CC] H(EBY,72-73.83)
4253 6765 TEST362R 8917 7434 SR RIGHT 1 0<00>-“1" SR=( 176262) AFTER
7400 xwzqé /T F1; KN=E£3,E13,E22,E24,E29,E35-E36, EN5, E52, ESS, EMN,
E76,E8S,E44,E104
426) 6766 TESTRSONA 11621 7402 /RERD FLAGSFPS=(052525) anc- T
5% k2790 k3710 ../.. . K2=£78 Eggcsggxtlgc-e103T2168§E108.£110-£114,
* E119: K3=E27 E47 EN,E
7403 K2/99 ../.. ../.. FI: Ke=Eloe,Eli08’
Module codes:  KI/DCS  K2/UMORD  K3/IRDECODE  K4/DATAPATH  KS/KTCACHE  K&/TINING  K7/STATUS i

——— . aaw
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188)

427)

426)

429)

430}

431)

432)

ERROR

code

6770

6771

6772

6773

6775

Symbolic label

TEST36IE

TEST701C

TEST3610

TESTS20C

TESTD4IO

TESTS20E

Line
number

15981

8873

13388

10707

13445

ENUR

7400

7402

7403

7403

7361

7403

-

0CS FRULT DIRECTORY Page 52

->Module_seguence~>
TNUR 8l/%% 82/7% 837%% Test summary = Print reference - Chip information

BUT(GD3-2), GD¢3:0>="D000" AFTER ENRBLED, SR/LOAD
7401 K480 K2/15 K3/S FI; KN4=E17 Eeéqsao.zsa,sao,saa-sa7; K2=£33,EYS,

ESL; K3=ES
7402 K4/90 K3/10 ../.. FI; K4=£26,E30,E53,E87; K3=ES6
7909 K3/99 ../.. ../.. FI. K3=E7¥

LORD BR<15:00>=(125262), READ THRU BA/KT-ALU/PBA/STATUS-MUX(PBA)

7400 K5/50 K4/15 Kbs/15 K7/15 Fl. KS=£7,E9-Ell,E27,E37-E38,E43,EYS-EY7,
ES0,£89, £69-£70, £72 E79-E82,E4: K4E33,E4Y8 EST:
Kb=£19. 825 E£29,£33,849,E59; 'K7=£56, E64-LES, £73,
EBO-EB2, EBS

7901 K7/80 K4/80 ../.. FIl; K7=£88: K4=E29

7403 K5/65 K620 K7/10 FI: KS=£7,E26-£27,EN6-EY7; X6=£25,ES9; K7=E8C

BUTR(SR1-0SCOUNT), SR¢1:0>="01"
6377 K2/65 K3/36 ../.. FI; K2=EN-ES,ESB-ES9; K3=El,El6

7407 K3/ o/ ..., FI: K3=E7Y
7497 K4/ VDR mba:gaxnss/cumo-wcrc
INSTR-BRANCH-L="K", IR=(002416)=BLT, PSINZVCI=(16)

7402 K3/99 ../..  ..s.. FIl; K3=£72,E83

7407 K3/98 ../.. ../.. K2:PSICC]-BRANCH(EBY,72-73,83;
(NUR SEQUENCING LOGIC ERROR)

6777 Kes99 ../.. ../.. Fl: K2=EvuB

2799 K1/,99 ../.. ..s.. INYERNAL DCS ERROR

Lol

NSTR-BRANCH-L="H", IR=(103406)=BL0O, PSINZVC]=(06)
7402 K3/99 ../..  ../.. FI; K3=E83
7407 K3/99 ../.. ../.. K2=PSICC]-BRANCH(E®Y,72-73,83)

KD11Mddule codMEERO K1/DGBOA-K2/006080:03K3I2RBARGOE  K4/DATAPATH  KS/KTCACRBGE KBITIMING  K7/STATUS

=~ OO YO £ U

il

IDENTIFICATION - . -

PRODUCT CODE: MAINDEC-11-DGKUB-BO  _ e ——— e~ - -
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59
Q4
106
129
187

IDENTIFICATION
REVISION HISTORY
FIELD DEFINITIONS
MICROWORD BIT LAYOUT
A8 B & C SCRATCHPAD LAYOUT, DCS SPECIFIC
MICROWORD FIELD gcxrmnbn
MICROMORD FIELD FORMAT
NULL FIELD/MCRO SPECIFICATION
ALU AND INTERMAL DATA BUS CONTROL
CALU>-ALU FUNCTION CONTROL BITS
<BEMN> -B-BUS DATR SOURCE
«BSEL>-B-BUS SOURCE SELECTION CONTROL
CREN> -R-BUS DRTR SOURCE
«RSEL>-R-BUS SOURCE SELECTION CONTROL
(RIF>-RSP, BSF REGISTER IMMEDIATE FIELD
aéﬁ%smm ouT BIT Mux SELECTION
CHHEN> -D/SR WHEN TO CLOCK
(CLKD>-ENABLE D-REGISTER CLOCKING
«CLKSR> -ENRBLE SR-REGISTER CLOCKING
«CLKBR)-ENABLE CLOCKING OF BR-REGISTER
(SCC>-ENRBLE SETTING OF PS CONDITION CODES
BUS/UCON 8 CSP-RDDRESS 8 SMIFT-TREE CONTROL
BUS/UCON CONTROL
(BEGIN)-BEGIN BUS/UCON OPERATION
(SELECT>~SELECT BUS OR UCON
BUS CONTROL
<BUSCODE > -BUS CODE ACTION FIELD
UCON CONTROL
(FLPGO)-START HOT FLORTING POINT
¢UCON-XFER>-UCON OPERATION
<UCON-LORD> -L 0AD UCON REGISTER
CSP ADDRESS SPECIFICATION
(CSPRDOR) -CSP IMMEDIATE RODRESS
SHIFT CONTROL
«3MUX>-SECOND LEVEL OF SHIFT TREE
LEVEL OF SHIFT TREE
grgn CLOCKS

SP
(MOD>-MODE CONTROL OF FOLLOWING BITS
SP REMRITE [R,B] CONTROL
(HILO>-SP HY/LO SELECT
(MRSEL > -REWRITE ADORESS SELECT
(MRSP>-REMRITE R/B SELECT
REGISTER LOADING
(LORDRES)> -LOAD RESIDUAL CONTROL REGISTER
(LORDCOUNT> -LORD COUNTER
SEQUENCING FIELD
(UBF>-BUT MICROBRANCH FIELD
NO BUT

GO7

PRGE ¢
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739
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MICRO

VOOR-1 00:00:03 12-MAR-77 PRGE 3
CONTENTS
RCTIVE ONLY

INRCTIVE ONLY
BOTH ACTIVE AND INACTIVE
<UPF>-MICRC POINTER FIELD

MISCELLANEQUS FIELDS

<P€X}%-sﬂ,£c%ﬂ)% aﬂ#?ﬂ(? BLLR NG BUT{SUBROUTINE]
EH TR FROM HI ROWORD

TURN ADDRESS - FOR MICROSUBROUTINE CALLS
ucon sa.zcnon AND CONTROL FIELDS
SELECTION
CONTROL
BASE MACHINE EXTENSION BITS
SPECIAL DCS FIELDS
FIELDS IN PRGES 4, 5 oa?orocs
L -CTR)-LORD OIAGNOSTIC COUNTER FROM EMITH
«CTR>-4 BIT DCS COUNTER VALUE FROM EMIT
(LORD~ENUR-ERRCO0) -LORD THE ENUR AND ERRCOD REGISTERS
CENUR) -ENUR VRLUE FROM EMIT
(VERIFY>-VERIFY BIT FOR SELF CHECK TEST
FIELDS USED IN PRGE 7 OF DCS EXTENSION
<EOP>-SIGNAL SUCCESSFUL END OF PASS ‘
<DRD>-DCS CONTROL OF BASE MACHINE EXTENSION DAD BITS
FIELDS USED IN RLL PRGES OF DCS EXTENSION
(SCOPE>-SCOPE ON ERROR, DIAGNOSTIC BUT

MACRO DEF INITIONS

PRIMITIVE OPERATIONS

TIMING

WRITING THE R AND B SCRATC

RSP AND BSP PHYSICAL REGI?TER RDDRESSES

ASP AND BSP MACHINE TIONAL REGISTER ADDRESSES
RSP AND BSP INDIRECT REGISTER RDDRESSES

RSP, BSP INDIRECT RDORESSING

RSP AND BSP DCS SPECIFIC FUNCTIONAL REGISTER ARDDRESSES
WRITING THE C SCRATCH PRD

CSP IMPLIED RDDRESSING
CSP DIRECT RDORESSING
SHIFT TREE SPECIFICARTION

FIREY T LEVELS ONLY (AMUX,BHUX!

BASIC REGISTER CLOCKS [D
REDEFINED FROM SP REWRIT
RES REGISTER CONTROL VALUE
CC CONTROL [FROM EMITI]

BUS CONTROL MACROS

KT/KJ CONTROL FUNCTIONS

UCON CONTROL MACROS

cC
RES, COUNTER!
EMIT]

— - —r——— - - ————
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OF CONTENTS

PROCESSOR UCON CONTROL SETUP
DCS/WCS/ECS CONTROL

CRCHE/KT UCON CONTROL

1/0 UCON CONTROL

SR,
RE C E INTERFRCE

DCS ROM EXTENSION MRCROS
GENERAL FUNCTIONS
DAD<1:0> BIT FUNCTIONS
DIAGNOSTIC MOOE BUT ENARBLES
MICROBRANCH FIELD MACROS
MISCELLANE OUS
OTHER SOURCES ENABLED FOR A-BUS
PRGIN&E%TLRN REGISTER

VANCED TIONS
DATA INTO CSP, AT P3 ONLY
MISC CONSTANTS INTO RSP AT P2-T # P3
nnrn INTO RSP AT ﬁa T & P3

D AND SR «¢- (éus-n FCN BUS-B), AT P2-T OR P3-T
DIC] GETS SET
D-REGISTER <- (BBUS = ABUS], BITWISE, AT P2-T OR P3-T
o-asclsr g-REG srsn Hhu SHIFT-{REE
D <- WHATE F T OR P3-T
SR «¢- onrn nr PR T ba P3
RES-REG OPERATION MACROS
BASE MACHINE COUNTER
ENRBLE ON BUS-R/B ONLY
LORDING BA REGISTER
D AND SR TOGETHER
UCON FUNCTIONS

PROCESSOR UCON FUNCTIONS

CACHE /KT UCON FUNCTIONS

I-0 UCON FUNCTIONS

DCS UCON FUNCTIONS

CONSOLE UCON FUNCTIONS

DBUF UCON FUNCTIONS

TIPLE UCON FUNCTIONS
{c nncggg FOR PREFETCH/OVERLAP/SP-INHIBIT TESTS
IF ron a YTE/BYTE CONSTANT/D=ZERQ TESTS

Jm uPP LOG MCROS

- - - MICRODIAGNOSTIC COOE - - = = - = = = = = = = = = = = = = -

TESTO01-007: MNUR SEQUENCING

TEST010-011: MICROSUBROUTINE OPERATION

INIT REGISTERS, CONSOLE DEFAULT ERROR DISPLAY, REVISION CODE
TESTOIE-OSO {r DECODE (INSTRI INSTRS, FLTPY, RELATED “BUTS™)

TE 85 -) 22¥F => IR PAT
TEST 10‘-I TESTING CSP RDDRESS/RERD/HRITE FUNCTIONS
TESTIOS SR CAN LORD/STORE RS A REGISTER
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TRBLE OF CONTENTS

5772 -- TEST114-121: ALU LOGIC TESTS s D(C) TESTS
72% -- TEST130-136: RALU ARITHMETIC FUNCTION/CARRY LOOKAHERD TEST

2 - ?E-‘:HE&;;B‘C‘M‘H?/(::‘:%%E%”%&E"Ba?H’VSE?B?W‘“”’

R A e A R

-- TESTI?N: R/B SP REWRITE MOOES VERIFICATON

13[?35 = ¥E§{§g WER{F%\T& WELTE [0 ASP/BSP L0, SP ADDRS R-OR-1/FLTPT-INHIBIT

10954 -- TEST OVERLAP/SP RT
11206 -- TESTS03-510: PROCESSOR UCON TESTS (FLARGS, FPS, PS, BUTM) 8 ASSOC LOGIC

i o JRefetl: REORRROBAY ABREssie Locic TESTS

13288 --  TESTS20R-520E: TESTING THE ~INSTR BRANCH™ ROM
13506 --  TESTS33-537: SHIFT TREE

14348 --  TESTSS1: BASE MACHINE DATAPATH COUNTER CAN COUNT

14702 --  TEST610: CONOITION C LOGIC

15234 --  TESTE20-b24: TESTING UBREAK AND JAMUPP

15901 --  TEST?01-702: LORD/RERD THE BA, FULL 18. BITS

16132 --  TEST710-722: eus runcnou DECODE, BUS ERROR CONDITIONS

17056 -- rssrm—m ms S TO/FROM MEMORY

17823 --  TEST740: cvas IFICATION - PREFETCH ALTERATION, OVERLAP YANK
17687 --  TEST?b1-763: TESTING UNIBUS INTERRUPT SERVICE WITH DLi1-W LINE CLOCK
18131 --  END OF PASS CODE

18294 --  VERIFY MODE CODE

--  DCS MICROCODE REVISION NUMBER
-~ COMMON SUBROUTINES
- CONSOLE DISPLAY SUBROUTINE
-- CLEAR I-0 7 BUS CONTROL / SERVICE RREA STARTUS LATCHES SUBR
- SUBR FOR PUTTING SELECTED PORTIONS OF DI15-00] INTO IR
UCON SUBROUTINES (FLAGS FPS, CUR, SERVICE, JAM, PBR)
- SUBR FOR LORDING FPS(3: 0> [019 BUTA(DIRGNOSE) ]’

-- SUBR TO COPY D-REGISTER TO DBUF 10 IR

- JAM UPP SERVICE SUBRCUTINE

-~  MICROBRAMNCH [BUT] TAKEOFF WORDS

--  MICROBRANCH [BUT] TARGET WORDS
19766 -- END OF KD11-K MICRODIAGNOSTIC CODE

BB
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! . m::::::::::::::::::‘.’::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::2:::::::2::
. TOC
"TITLE KD11-K MICRODIAGNOSTIC

.T0C
. IDENT sVICI1RO/

.T0C

% IDENTIFICARTION

!llIlll!llI!lillilll!!llllllllillllllllll!l!!lll!illi!lllii*lillllll!!il!llllllil{!lllllllillillllii{;

]
' K K Booooo i i /K K i
i K K D 1 1 /K K i
i K K D D 11 11 /K K '
' KKKK D D XXX | 1 / KKKK '
! K KK D 8 1 1 / 5 KK i
] ﬁ K Booooo 11i11 11i11 / K K §
]
; i
i DDDODD IIIII  ARA GGGGG N N 00000 55568 TTTTTTT IIIII Cccce ¢
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: Uu Uubuu U DDDDDD  IIITII A A GGGGG N N 00000  SSSSS T 11 cceee !
iy ’
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¥ REVISION HISICPY

'NO BITIS DURING EXECUTION

REV-NUMBER l
l 1BUT SET W/REV. NUMBER RT EOP ONLY

REV-NUMBER-AND-B1S

nu
—
o
(& ]
[y —

% MICROWORD FIELD DEFINITIONS
NOTE:  THE FOLLOWING ARE THE ASSIGNED RANGES OF THE




KD11-K

[ ol ol oY Y S S Oy Sy ey o ol )
8»—0—-0—-0—0—-»—-&-.—-.—-.—8
LSOO LW—0O

nro
oy

mb—-b—b—i—-
VREATOR

BRRRPEREREEY

Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt Pt
Waloolp] £LWh—0O

Ps Do e Pt e Pt
NELRLE

P Dt Pt Pt Pt et e
A AR A

IB ISP IR IR I PIB IS IDIN IS I DID DD

MICRO

e shc ax e i

VOOAR-1

00:00:03

12-MAR-77

LO?¥

MICROWORD FIELD BIT DEFINITIONS USED IN THIS
SOURCE LISTING:

BITSINUMBER]

[47:00] 48/48
[S9:48] l2/12 #
(S4:48] 7712 *

MAIN MACHINE ROM,
DCS MAIN ROM
MAIN HRCHINE ROM EXTENSION,

USES ls/*e IT?XTENSION

USES 7712 BITS,

[54:48]

= NOTE OVERLAP OF BM EXTENSION/DCS EXTENSION BITS.
THESE BITS ARE MUTURLLY EXCLUSIVE.

A - T D M W A T D WD G G M P G D S WP D D G e e G S e W D M G W D R R SR G R e > S D A b e D D A SR M G D A D A WD e W e G D D G D G D D - - >~ -~
- D aie A Er G SR G D AP GP G Gn S G D G G Gk D S M G R R R AR R AP e T A e e e e e e D D WD W AL M AN e A

& MICROWORD BIT LQYOUT
BASE

MACHINE
CONTROL

RIF]
RIFO
coute
CouTl
couToD
WHEN
CLK-D
CLK-SR
CLK-BA
SET-CC
BEGIN
SELECT(=0)
BUSCOD?
BUSCOD!
BUSCODO
WRCSP

£

ETL

1-EMITHIS
1-EMITHIY
1-EMITHI3
1-EMITHI2

1-EMITMIY
1-EMITMIO
1-EMITMOS
1-EMITMO8
1-EMITLO?

2-BMUX
2-AMUX2
2-AMUX |
2-AMUX0

~UCON-DATR
-C

-UCONL 10
-U

Y
4-UCON-1/0-SEL
Y4-UCON-WCS-SEL
4-UCON-KT-SEL

4-UCONLOS
4-UCONLOS
Y-UCONLO?7
Y-UCONLO6
4-UCONLOS

4-UCON-PROC-SEL

4-UCONML2
4-UCONM] |
Y-UCON-FP-SEL
4-UCONHIS
Y-UCONHIY
4-UCONH13

5-CSPADR3
S-CSPARDR2
S-CSPAROR1
5-CSPARORO

SP-RDDRESS

6-RETURN
7-PAGIN

7-NEXT-PAGEZ2
7-NEXT-PAGE |
7-NEXT-PAGEC

8-SELECT(=1)
8-FLPGO
8-UCON-XFER
8-UCON-LOARD

IOR§3L§IPLE

9- HISHUXSELL
9-SRS1-L
3-SRSO-L

9-GUARD-EN-H

10-MULT-SEL2
10-MULT-SELL
10-MULT-SELOD

0CS
EXTENSION
0CS-CTR3
DCS-CTRE
DCS-CTRI
DCS-CTRO

ENURQQ

e n D e D D R D G - - - D D . - - - -

UCON
PROCESSOR
CONTROL

PS¢3:0 -CLK

UBREAK-CLK
(NU)
(N

SEL -HBMUX 1L

SEL -HBMUXOL

FPS<(7:%-CLK
PS<7:4%>-CLK

IR-CLOCK
PS<15:12>-CLK
FLAG(B:0>-CLK
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MICRO vOOAR-1 00:00:03 12-MRR-77 PARGE 8
'Ul8  HI’LO 3-LORD-RES
'U17  WRSEL
'Ule WRB 3-LORD-COUNT
LS  WRA
'UIN # MOD(=0) 3-M0D(=1)
W13 # UBFY
'Ule # UBFJ
'Ull ® UBFE
'JI0 ® UBFI
’ ¥ UBFO
1008 & UPFS
W07 & UPF?7
'U06 ® UPFB
'U0S ® UPFS
TU0M & UPFY
U003 * UPF3
'Ude » UPF?
'Udl % UPF]
'u00 * UPFO ( # = DEDICRTED TO THE CORRESPONDING SINGLE FUNCTION )

- ———— - - W W T S W D A > e P o S Wy > -
- e A ol e ol i Ay A A A AR D S S D D R D D D G - - -

* A 8 B & C SCRATCHPAD LAYOUT, DCS SPECIFIC
B, 8 C SCRATCHPADS RS TEMPORARY STORAGE AREAS

THE USE OF THE R

- G D WS D s WD L D D S R R S G - D D D R A . o - - -
- e R D D D D YD TT A SR G A e e D A D D G S R S S D D D A S S -

IS CUTLINED BELOU. ' NOTE THAT IN MOST CASES, THE REGISTERS
EMPLOYED HAVE NO RESEMBLANCE TO ANY SIMILAR NAMED REGISTER
IN THE KDI1-K BASE MACHINE MICROCODE, EITHER LIVING OR DEAD.

RO R R SR SRR AR A SR SRR ER

CEE

TN
O Y g
onLEwn—oO0w

THE BELOW DEFINITIONS ARE -DCS SPECIFIC- ONLY.

i
;

;

;

a

;

i

;

i

i 0CTAL ASPHI ASPLO BSPHI BSPLO CSP

; ADDRESS

g 00 .- (RETURN>

g 01 (000000) (000000) TEMP/(000152)

g 02 C . TEMP/ (000125)

g 03 (177777) (177777) TEMP

g 0y ... TEMP/ (125200)

g 05 (125252) (126252) TEMP/(052522)/(170360)
g 06 .. D TEMP/(053433)/ (007417)
g 07 (052525) (052525) TEMP

i 10 1052525
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el?
218
219

MICRO

11
14
13
14
15
16
17

.T0C  * MI

.70C &
.RADIX 8
.WIDTH B4R
. BOUNDS
!.0BJECT ¢

.T0C %

FIELD N::=
.MACRO NULLD

.T0C #

.T0C  #

- NO7

VOOR-1 00:00:03 12-MRR-77 PARGE 9
(000001) Coe (000001)
o (100000
;OAOéOO) . : . ;060500)
et Tewao  Toees  TeweL

S:  (XXXXXX) ::= R REGISTER W/ A CONSTANT VALUE, NAMED:
CXXXXXX-R, IF ON THE A-SIDE, OR
CXXXXXX-B, IF ON THE B-SIDE

CROWORD FIELD SPECIFICATION

MICROWORD FIELD FORMRT
' ALL NUMBERS ARE OCTAL, UNLESS OTHERWISE NOTED

(125252)

(177777)

000000)
TEMP/(000100)/(057077)
TEMP/(0000G77)/(177067)
TEMP/(170000)
TEMP/(007700)

! MICROWORD IS &4\10 BITS WIDE, BIT <00> IS RIGHTMOST BIT

[4030:77771) ! ADDRESSES ARE 12 BITS, ON PAGES 4:7
15:00»" ¢31:16> ' (47:32>* (b3: 4B

NULL FIELD/MACRO SPECIFICATION :
(b3
::=N/0

RLU AND INTERNAL DRTAR BUS CONTROL

<ALU>-ALU FUNCTION CONTROL BITS

! QUTPUT FORMAT (DEFAULT SPEC)
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KD11-k MICRO VOOR-1 00:00:03 12-MAR-77 PAGE 10
71 'SPECIFIES ALU FUNCTION CODE AND CINMUX SELECT. ALWAYS IN EFFECT.
e’e FIELD ALU: :=(47: %)
273 ! -——FUNCTION--- LOGIC/ARITH ALUS(3:0> H SINMUX L
274 NOT-: : =00 'c MENT A, L 0000 -1
27S A-PLUS-B-PLUS-PSIC)::=01 'RDO, A 1001 -psiC])
27h NOT-R-AND-8: : =02 'AND L 0010 -pPS(C)
277 ZERO: : =03 1 ZERD, L 0011 -pPS(C)
278 A-PLUS-B-PLUS-DIC]: : =08 'PLUS A 1001 -0(¢)
279 A-PLUS—NOT-B-PLUS-DIC]: :=05 'PLUS, A 0110 -D(C]
280 A-XOR-B: : =0 1XO0R, L 0110 -DIC)
281 A-AND-NOT-&: : =07 | AND L 011l -DIC]
282 DIVIDE::=10 iDIVIDE STEP
283 iSuB, IF DICINH=1 A 0110 -DIC)=-
284 1R00’  IF DICIH=0 A 1001 -pIC)=-
285 A-PLUS-B: : =11 pLUS A 1001 -0
286 B::=12 ‘SELECT B, L 1010 -0
287 A-AND—B::=13 'AND L 1014 -0
288 A-PLUS-B-PLUS-1::=14  iPLUS A 1001 -1
289 A-MINUS-B::=15 P MINUS, A 0110 -
290 R-IOR-B::=1b 'I0R, L 1110 -1
291 R::=17 ISELERY A, L 1111 -1
232 -
293 - -
24
235 .TOC % (BEN) -B-8US DATA SOURCE
29  ISPECIFIES GATING OF DATA ONTO B-BUS. ALWAYS IN EFFECT.
297 FIELD BEN::=¢(H43:4e»
298 8SPLO: : =0 'DIRECT BSP LOCATIONS 00-17
299 BSPHI: : =1 iDIRECT BSP LOCATIONS 20-37
300 CSP::=2 VUSE (CSPADOR> [SIC) RS ADORESS (4 BIT)
% BASCON: : =3 i1 OF 4 BASE CONSTANTS IN CSP17 TO CSPI4 (2 BIT)
&
305 .T0C (BSEL>-B-BUS SOURCE SELECTION CONTROL
306 'SPECIFIES CONTROL OF INDIVIDUAL B-BUS SOURCES. RLWAYS IN EFFECT.
07 JFIELD BSEL::=<M1:40>
308  'NOT USED WHEN BEN/CSP
309 'CSP17 T0 CSP14 IMMEDIATE ADORESS WHEN SEN/BRSCON
310 B17::=0 i
311 Blb::=l '
3ic g15::=2 '
313 BiY::=3 '
314  'USED IN CONJUNCTION WITH <RIF> FOR SP RDORESS WHEN BEN/BSPLO OR BEN,BSPHI
315 DF : : =0 'DESTINATION FIELD
316 SF::=] "SOURCE FIELD
317 IMMEDQ: : =2 "OIRECT ADORESS, LOW BIT=0 .
318 ROO: : =2 "FOR JOINT USE W/ RIF FIELD
319 ROR: : = i
320 ROY::= '
321 ROG: : = '
322 R1D::= '
323 R12::= '
3o RiY::= '

Or—-
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D
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=2

=3

=9

- o

RDORESS, LOW B]T=

. INT USE W~ RIF sto

g aziz
3

3

8

DOIDDO

[y Sy ey

NNWe—
]

1ASPHI/BSPHI CONSTANTS

L XN X ER NE TR XX XE XX FE FY XF _FE Y FE PF FE 3

. 70C ; (REN>-R-BUS DATA SOURCE

'SPECIFIES GATING OF DATA ONTO R-BUS. ALMWRYS IN EFFECT.
LFIELD AEN::=¢(39:38
XMUX: : =0 ' XMUX=SR OR FLTPT RSSEMBLE
CMux::=] 'SHIFT TREE
RSPLO: : =2 'DIRECT ASP LOCATIONS 00-17
ASPHI::=3 'DIRECT RSP LOCRTIONS 20-37

(RSEL>-A-BUS SOURCE SELECTION CONTROL
G(TRCL OF INDIVIDUAL R-BUS SOURCES. RLWAYS IN EFFECT.

4-

H-EN REN/XMUX [USES RSELO OMLY]

"
—
™m

R

oo

8

= éé??*‘
g8
2t

-:=0 1SR OUTPUT ONTO BUS-R
FLTPT::=1 'FLTPT-RSSEMBLE ONTO BUS-A
X ASEL : :=¢37:36)
' CONTROL WHEN REN/CMUX. SHIFTS CMUX wur APPROPRIATE AMOUNT
LEET-1::=0 'LOH a 1 SENOMUX OUTPUT
DIECT. = *
RIGHT-1::=2 'HIGH BI TS DIC)
RIGHT-2::=3 "HIGH BITS BOTH GET D(C)
'USED IN COMJUNCTION WITH (RIF> ron SP RDDRESS WHEN REN/ASPLO OR REN/RSPHI
IM¥ED0: : =0 1 CY nooaiss LOW BIT=0
ROO: : =0 OR JOINT USE W~/ RIF FIELD
RO2::=
ROY::=
RO

1}

—
Binmnn
s P be P

. 'DIRECT RDDRESS, LOW BIT=]
‘= 'FOR JOINT USE W/ RIF FIELD

ERERFFRRRELS A did b dab Attt EE 2 £ 3 £ 2 £ sttt oot

— oo L£NNO
*% pmats 38 22 08 06 R 8
"
"
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1ASPHI/BSPHI CONSTANTS

IDESTINATION FIELD
'SOURCE FIELD

65P REGISTER IMMEDIATE FIELD

, BSP ALONG WITH REN, RSEL 3 BEN, BSEL
;LOH BIT IS 0s1, SPECIFIED BY

iusmc EITHER IMMEDO/IMMED] MODES

RODR<3 O>)H = -RIF2>H 8 RIF<1:0°H & A/BSEL<OH

i ASPHI /BSPHI CONSTANTS
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.J0C & <COUT>-CARRY OUT BIT MUX SELECTION

YSPECIFY INPUT TJ DIC) REGISTER, LORDED WHEN D REGISTER LOADED. ALWAYS IN EFFECT.

.FIELD COUT::=¢32:30

CIN::=0 'OUTPUT OF CINMUX [SIC)
PSIC)::=] 'PS C-B1T7

ALUOQ: : =2 'ALU QUTPUT BIT 00
ALUO?::=3 'RLU QUTPUT BIT 07

ALULS: : =¥ ¥ OUTPUT E{T 15

COUTQ?:: =S 'BY E CARR

COUT1S::=6 ' MORD CRRRY )

DIC)::=7 'PROPOGRTE [SAVE] LARST DIC)

.TOC # CLOCKS

LJOC & (WHEN>-D/SR WHEN TO CLOCK
'SPECIFY CLOCK D/SR REGISTERS AT P2 T OR P3 T. ALWAYS IN EFFECT.

FIELD WHEN:: >, 0
AT-P2- T 0 'CLOCK D AND/OR SR AT P2 T(100 NS].
RT-P3-T 'CLOCK D RND/OR SR AT P3 T[1S0 NS].

¥ (CLKD>-ENRBLE D-REGISTER CLOCKING
'ENQBLES CLOCKING OF D-REGISTER. ALMWAYS IN EFFECT.
.FIELD CLKD::=¢28>,0

NO:: 0 INOP

YES::=1 ICLOCK DI{C}, D-REGISTER AT <WHEN>

JOC ¢ (CLKSR>-ENARBLE SR-REGISTER CLOCKING
1ENABLES CLOCKING OFf SR-REGISTER. ALWMAYS IN EFFECT.
FIELD CLKSR::=<27,,0
NO::=0 ! NOP
YES::=1 'CLOCK SR-REGISTER AT (WHEN

TOC (CLKBR)-ENABLE CLOCKING OF BAR-REGISTER
'ENABLES CLOCKING OF BR-REGISTER AT P1 TI60 NS]. RLWAYS IN EFFECT.
.FIELD SBK896:=<26>,0 :

YES: : =1 ' CLOCK BR-REGISTER AT Pl T(60 NSI.
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? LJOC # (SCCH-ENABLE SETTING OF PS CONDITION CODES

488 "ENRBLE CLOCKING OF PS CONDITION CODES AT P2 T{100 NS} OF NEYT UWORD. ? MUST
489 '8€ CLOCKED AT P2 T OR ERRLIER OF PREVIOUS MICROWORD.  RLWAYS IN EFFECT.

490 .FIELD SCC::=¢25>,0
::=20

49] NO: : ' NOP
:gg YES::=1 IENABLE CLOCKING IN NEXT UWORD
4y LS PP I TP P A
495

i3

(V]

:gg .TOC *# BUS/UCON & CSP-RDDRESS 8 SHIFT-TREE CONTROL

500

501

S02 10C % BUS/UCON CONTROL

2

505 .T0C & (BEGIN>-BEGIN BUS/UCON OPERATION

506  'INITIRTE BUS XOR UCON OPERATION. ALWAYS IN EFFECT.

S07 .FIELD BEGIN::=<e%¥,0

508 NO: :=0 INOP FOR BUS AND UCON OPERATIONS
2?3 YES::=] iBEGIN OPERATION SPECIFIED

511

§12

§13  .T0C (SELECT>-SELECT BUS OR UCON

G14  'SELECT BUS XOR 'ICON. ONLY USED IF BEGIN/YES.

515  .FIELD SELECT::=¢23

516 BUS: : =0 'SELECT BUS

17 UCON: : =1 iSELECT UCON

518

19

520

521 T0C BUS CONTROL

255

o4  .TOC & (BUSCODE>-BUS CODE ACTION FIELD

§36  iBUS ACTION CODES. ONLY USED 1F BEGIN/YES 8 SELECT/BUS.

£26  .FIELD BUSCODE: :=<22: 20>

527 DATI-CLKIR: : =0 'DATA IN, LORD IR

528 DATI-NOINT:: =1 'DATA IN. NO INTERNAL RDDRESS
529 DATO: : =2 10ATA out

£30 DATIB: :=3 "DATA IN, ALLOW: 0DD ADORESS

831 DATIBIP)::=3 "DATA IN, ALLOW: 00D RDORESS, FORCE TO PAUSE
532 DATIP: : =4 1GATA IN| NO CACHE, LOCK BUS

533 DATO08: : =S 10ATA OUt, ALLOW: ODO ADDRESS
534 DATI::=p 'DATA IN

£35 DATIIP)::=b "DATR IN, ALLOW: FORCE YO PAUSE
ggg INVALIDATE : : =7 P INVALIDATE CACHE LOCATION FUNCTION
g38

839

40  .TOC ¢ UCON CONTROL
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YES:: =l

+

YES-. =]

#

NO::=0
YES::=1

VJ0R-1 00:00:03
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T0C <FLPGO>-START HOT FLORTING POINT
'INITIRTES HOT FLORTING POINT FUNCTION. ONLY USED IF BEGIN/YES & SELECT/UCON.
FIELD ;BPGOO.-

2>

! NOP
'YELL GO

(UCON-XFER>-UCON OPERRTION
"EXECUTE R UCON FUNCTION. ONLY USED IF BEGIN/YES & SE_ECT/UCON.
FIELD UCON-XFER::=<21>

'N

iSTART UCON OPERATION

«UCON-LOAD>-LORD UCON REGISTER
1L0RD UCON CONTROL REGISTER. ONLY USED IF BEGIN/YES & SELECT/UCON.
.FIELD UCON-LORD::=¢20>

[)
.
[}

NOP
'LORD UCON CONTROL REGISTER

% CSP RDDRESS SPECIFICRTION

&

Y CSF
CSPARDOR:
DCO::=17
D0l::=16
DOe: : =15
D03:: =14
DO04::=13
DOS::=12
DO6::=11
0D07::=10
D10::=07
Dll::=
Dle::=
D13::=
D1Y::=03
D1S::=
Di6::=0l
D17::=
C052525: :
Cl25ese:
Cl?27777:
000000

(CSPRDDR> -CSP IMMEDIATE ADDRESS

:=2¢(23: 20>

=J7

: =04

4 BIT_ADDRESS. ONLY USED IF BEN/CSP.

'NOTE INVERSION

iCSP/DCS CONSTANTS
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.T0C ¢ SHIF " CONTROL

.T0C & «BMU)> -SECOND LEVEL OF SHIFT TREE
'BMUX CONTROLS SHIFT RIGHT OF O OR 4. ALWAYS IN EFFECT.
FIELD BMUX::=<2d>

DIRECY::=0 'AMUX < 15:00>

RIGHT-M::=} 'YyxD(C) & AMUX <15:0%)

.T0C 3 (RMUX) -FIRST LEVEL OF SHIFT TREE
TAMUX CONTROLS INPUT OF D-REG/COUNTER TO TREE. ALWAYS IN EFFECT.
FIELD AMUX::=<22:20>

DIRECT::=0 ID(HI> 8 DLD»
DILO)sD(LO]::=1 1DLD> 8 DLOY
SIGNEXT::=2 '82DI[C] 8 DLOY
COUNTERSDILO]::=3 'COUNTER 8 D«LO»
COUNTER: : =3 1SAME
O[HI)SDIHI):: =4 'D<H]> 8 DHD
SWAB: : =5 'DLO> 8 DCHD
RIGHT-B::=6 18#DIC) 8 D(HD
COUNTERSD(HI): : =7 'COUNTER 8 D¢HD

.TOC ®# SP REWRITE 8 REGISTER CLOCKS

.10C » <WRCSP>-WRITE TO CSP
'WRITE CSP FROM DMUX [BUSDIN/CACHE]. ALWAYS IN EFFECT.
.FIELD WRCSP::=¢19>,0 .

NO::=0 *NOP
YES::=1 'ON P3, 120-150 NS.

T07 % (MOD>-MODE CONTROL OF FOLLOWING BITS
'C.NTROLS REDEFINITION OF SP REWRITE/REGISTER CLOCK BITS. ALWAYS IN EFFECT.
LFIELD MOD::=(1¥ 0

CLKSP: : =0 'CONTROL ASP/BSP CLOCKING

LOADREG: : =1 'CONTROL RES-REG/COUNTER LORDING

.70 & SP REWRITE [(R,B) CONTROL
TWHEN MOD/CLKSP
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JOC (HILO>-SP HI/LO SELECT
VWHICH HALF OF SP'S TO REWRITE. ONLY IF MOD/CLKSP.
FIELD MILU: =18
Lo£:=0 'REMRITE ENRBLE A/B SP LO (00-17)
HI;EE- gneuaxrs ENABLE A/B SP HI [20-37]
T0C  # (WRSEL > -REWRITE ADDRESS SELECT
iWHICH WRITE ACDRESS TO USE ON REWRITE. ONLY IF MOD/CLKSP.
FIELD WRSEL::=¢17>
n-gooa:::o tUSE A RDDRESS ON REWRITE
e-gbbﬁi:=1 USE B ADORESS ON REWRITE
T0C WRSP) -REWRITE A/B SELECT
| ENABLE REMRITE or SPECIFIC SP’S. ONLY IF MOD/CLKSP.
CFIELD WRSP::=(1b:15
NOP: : =0 'NG ASP/BSP REWRITE
HRaR::TI HWRITE ASP ONLY, ON P3 120-150 NS.
R§§;:= i
WR-B: : iLRITE BSP ONLY, ON P3 120-150 NS.
Bb - ;
WR-A-AND-B: : =3 : ITE BOTH ON P3
B i -
ABSP: : = !
BQSP..: ]
BOTH::= !

L10C & REGISTER LORDING
*WHEN MOD/L ORDREG

.J0C * <LOADRES>-LORD RESIDUARL CONTROL REGISTER
'ENARBLE LORD OF RESIDUAL CONTROL REGISTER FROM B-BUS. ONLY IF MOD-/LORDREG.
LFIELD LORDRES: :=¢(18»
NO::=0 'NOP
YES::=] 'LOAD RES WITH B-BUS<14:1D>
'AT P2 TI100 NS1, B-BUS<14> COMPLEMENTED

T0C # <LORDCOUNT>-LORD COUNTER
VENRBLE LGAD OF COUNTER FROM B-BUS ¢7:0>. ONLY IF MOD/LOADREG.
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FIELD LORDCOUNT::=<(16>
NO: :=0 *NOP
YES:: =1 'LORD COUNTER AT P2 TI100 NS).

.TOC #  SEQUENCING FIELD

T_MIC ANCH FIEL
iSSECIFIES CON¥?§I T0 Hgg FY <UPF /<9> FIELD DURING BRANCH. ALWAYS IN EFFECT.
=(

.70C # NO BUT
NULL::=30 'SPECIFY NO MODIFICARTION - DEFAULT

PSSELY ACTIVE gﬁTévEENEkRTE SIDE AFFECTS; THEY DO NOT MODIFY THE <UPF> FIELD
:Eg }:Eaageaé?ﬁ;§§N OF -CONDITIONS METHOD. THEY MAY MODIFY EXPLICITLY THE ENTIRE <UPF> FIELD,
. \

R-OR-1::=22 'FORM RISF)-I0R-"001
CUR-TRACK : : =31 IRESUME /RESTART CLUA TRACKING
ClI.R-FLRG ngauconz 1232 !CLEAR RELRGS(E 0> EX-FLAG(1>, RES-REGISTER, UCON-REGISTER
Wﬁq aepﬁuﬁn HI? <14: Ogu PRGE (- EMIT<02:00>
SUBR-8: : =34 'smonvns "ARE :
GOTO:::B“
GO-T0: : =34 )
%:zas TRETURN <- D(14:03>, PAGE <- EMIT<02:00
-R::=35 'SYN NYM
B836:::=36 'TBD
RETURN: : =37 iPRGE (- RETURN(11:09>, NUR <- RETURN<08:00
.T0C # INRCTIVE ONLY

*INACTIVE BUTS ONLY CAUSE MODIFICATION OF THE <UPF> FIELD BY THE "OR-ING™-
" IN-OF -CONDITIONS METHOD. . UPF MASK

1876 S«3 210 OCTAL #=NOT RFFECTED
SR3-0: :=00 'sxx 20 000 (000)
CRSE: : =00 !
SRO3: : =00 'xxe %%0 111 (007)
SR(2: : =00 ‘xxx %] 011 (O13)
SRO1::=