D-CS-MS515-F-CHX1
D-CS-M8515-F-CHX2
D-CS-M3515-g-CHX3
D-CS-M3515-@-CrHx4
D-CS-M3515-F-CHXS - .
D-CS-M3515-&-RES
D-CS-M8514-@-CHAL
D-CS-M8314-Z-Crma2
D-C3S-M8514~-F-CHA3
D-CS-M3514-@F-Ccxad
D-CS-M8514-F-CHAS
D-CS-M8514-F-RES -

CSH ADR COMPR & VAL BIT MIXER
* CSH VALID BITS AND ADR MIXER

CACHE

USE BITS

CSH DIR PAR NET - AND DIAG MIXERS

CACHE
CACHE
CACHE
CACHE
CACHE
CACHE

' CACHE

CACHE

DIRECTORY POWER AND GND
EXTENSION TERMINATORS
DIR CSH #,1 BIT 14-25
DIR CSH 2,2 BIT 14-25
DIR PARITY BITS

DIR BIT 26 & WR BITS
DIR PWR,GND,CAP

DIR TERMINATORS

MCA2Q
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ENGINEERING SPECIFICATION BECHASG

TITLE  CAQE UIGRADE PROCEDURE

. CONTINUATION SHEET

The following ere the procedurenl steps in upgrading a non-cache 29
aystem to u cached 29 systea. It 18 necesmury to follow these mteps
in order, . . .

Tost equipment required:

1) Digital Voltmeter accutncy + 0.05% or better DC voltagos, )

2) Oscilloscopo (Teletronic type 468, 478, 7000 series, or oquiva=
accurncy . o .

4) 3 Probus of equnl length.

1) Run all nystem dlnunouzlcs-né CR@, CSP (S5 MHZ). und CRQ, C81 (28 MUZ).
Follow Appondix A. If any failures occur in this stop, prublom
must L2 resolved before continuing the upgrade procedurg. .

2) Power syatem down and remove the following modules:
M8548YI "Slot 17 S . L
M85419Y1 Slot 19 i o o
MBS 19YH Slot 24 : . ) o K
MBS49YH Slot 25 SR J !
WBGA0YY Slot 27 B : : P M
NB5A0YTF Slot 28 : Lo

3) Install the following moduloen: : ;

; . ;

M8521 Slot 17 -
MB8521 Slot 19

' MED2i Slot 24

I Mu5G21 Slot 25

: M8514 8lot 27

. M8519 Slot 28

Reference duocumentation for Steps 2 and 3.

KL10 - C/VOL. 2 : : , .
Print KL19-9-CPU . \
Module Utilization (VPU) . . d !

4) Add C' bockpanel wire from-4E43Al to 4D44E1 (cache nvnilnb!e);'

5) Power up system und check nll DC power in ontire system ut this point
with digital voltmoter. -

or ~0.023 volts

' pC (TTL) vrltage tolevance +5,.p +

! (Mcasured at module puwer) =5.9 + or =0,026 voltebt 5%.

. (pins. ) "~18.9 + ar =0.075 volts '
‘ L 420.9 + or -0,.100 volts

! DC (ECL) Voltuye tolerance - =5,2 + or -.080 volts

. (Mersure at sense tabs on) ~2.f + or -.000 volis »t 1%

. (CPU Backplane. . ) . .

’

CODE NUMBER

; : lsgalsp NCA20 -0 -2 |m

DCC FORM NO £N-01022-16-N370(381) . SHEET .1 OF _9
ORA 108 —
e e s [,

i s O MM 4 10

ENGINEERING SFzCIFICATION InTa0nn CONTINUATION SHEET
TITLE  CaCHE UPGRADE PROCEDURE
Appendix A . ) i
CPU Tusts -
' 1) DGKAA - E BOX test #1 R
2) DGKAB - E BOX test #2 ‘ o
3) DGKAB N M BOX test #1 o
4) DGKIDB - Memory Control Test . '
5) DGRDC - Paging Legle Tewst
8) DCMCA - Cache Option Test :
7) DGMCB - Rum Bungor tost . 2 e 0
8) LGKBD - Chunno! Logic teat R LT
) LGKBL | - Chunnol Loopbuck test - o R
10) DGKCA - Meter Board Test ELLog
117 DFKDR - , Cache, Reliabiitly ' )
12) LFKAA - Bagie Ipsiruction test #1 . ° P
13) DFKAD - Busic Instruction teat #2 - . oy

11) DPFKAC Basic Instruction test #3

15) UFKBA Basic Instruction Reliability

16) DFKCA - . Advanced Instructions -

17) DFKDA - CPU/PI/Memory Reliability . . = ' -
_18) DFKiA - Puging llurdware o i
,195 DFKEB -, MUUOQ and User Mode Test . . :
* 20) DFKAD P Basle fnstruction test #4 v .

i 20 Tests. i
. . (I i

1) DGDTE ' - Buslc DTE test - o

, 2) DFDTE E. - DTE Roliability tout

_DMAZO/MA20/MB20 Tests . . . St

" 1) pomMp -

; Memory Exerciser
&) DDMME

BLT est '

Floating Ones & Zeros test DR .
Memory Exerciser (Over 288K): : '
Auto Memory Margins . .

LPZO Tost - Do .
Sy L . LP20 Logic & Printor Test s
RO Tesats ' " C '

¥
\
DDMME ¢
4) pomMG
5) MARGN.CMD

w2
~

L B B |

1) "FRHB | .

Tests RF20's - does not uee a :
2) DFSXA ny mass bus devices,

System 20 exerciser - tests RI20's wlth or without
mass bus devices.

TU45/TMO2 Tests . i

1) DFRHR - RI20 Fault Isolator
2) DFTUE - 2046 Device test ' !
3) LFIUF - TU45 Multi-Device test

‘sKEIcSogEl MC/,\2N n:sqfsi " l REV

DEC FORM NO g .
LC fos EN.01027 16-N3T0-1381} : o HHEET 3 or D

-—

"
EAe

ENGINEERING SPECIFICATION Thznozn

" CONTINUATION SHEET

TITLE  CACIE. UPGRADE PROCEDUKE

8) Check timing following the MA2p/MB2p/RN2P pdjustment procedure
acqompnuylnu this document:  Appendix B,
S0 any timing is not within 21,0 Nsec of 50% pointy on the wave
forms, readjust to within 4 1.0 Nsec before continuing with upgrade
procedure, { R

i
1

7) Rorun axx{cpu. muméry.und ?yatqm diugnostics és listed in Appendix A.

8) Hun DIKFB (instruction timing iout)nt Ch@, CSQ (25 MHZ) und ¢
tho outpul with the accompianying docunent Appgndlx C. ?Tho x?ﬁ?ﬁ“"
should diffor only in the {ous? uignificant digit.
Sy S i 'y

7ol S O
S “sHEEr _2__oF 2

8 .
Voo “ [ .

DEC FORM NO oEc 16-({3s1)-1022~Ni70
DRA 108 . .

CONTINUATION SHEET

ENGIMEERING SPECIFICATION

TTLE

g i

CACHE UPGRADE PROCEDURE

Appondix A (Continued)

RPO4/RPOB/RPO8 Tests _
' ‘RPO4 Dovice Test

1) DFRFH | =
2) DFRPJ ; = R705 Device Test
3) DFRPK N ~ RP03 Device Tost . .
1) DORPI v w RPD4/RPO$/RP96 Relinbility Test
o i R
] ! ‘
. %- . ) g ' ! '
s e T,
S :
! - e
i t Pt
!
]
]

e P
sHeer 1 of 2

DEC FORNM NO &M-01022:38-N376-(383}
DAA 108
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ENGINEERING SPECIFICATION  TOZnOMN

CONTINUATION BHEET

TITLE CACHE UPGRADE PROCENURE

" APPENDIX B
#AZP DEBKEW PROCLDURE

Notes: 1. Use gqual langth prohes with shost nrourd ulips, i
: 2. Seloct CYQ, CRY, (L5MI%) on KL1O.

top pot and (B) clock is the bottom pot;
: 4, A 79pp sorles or equivalunt scope should be used hhen
H deskuwing the MA2p.
! 5. The scope sweep rate should bc 8ns or less per CH.

'MAZP DU'SKEW PROCEDURE (ON LINE) : : =

f

1. Attach Chunnel A probe to Pin 4D33P1. The signAl name is:
]
2. Attach Channel B to 4E22F2. The signal nemv ir: A Change Cuming °
A L. Set the Bcope to alternate trace,
. Observe on the scopa the relationship of the HTR Miox Clk. C to
A Change Coming A L.
See the figure bolow, Set the signal position accordingly.
Now move Channel B probe to Pin 5D26Al.
Adjust the upper delay line on the M8562 in EF@’ of the MA2p
so that the leading edge 59 percent point crosses the. previously
set center division on the <4cope screen.
Now mcve Channcl B probe to 6D29Al1. Adjust the delay llnu on the
M8582 in mlot EFS54 as in Step 5.
Next, move Clwnnel U probe to Pin 8D26K1,- Adjust the lower M8663
dc\ny l1ine in mryYl so that the lending edgo alignn with tho
thivd MTR MBox Cik. € from which tho olocks wore previously
" aligned. Center the clock on a scope division line. Nouw align
leading edges. BN
8. Now move Cheannel B Probe 1o S5D28KI1. '
Adjust Clocks as in Step 7 for the M8382 in Slot EF54.

[Y Uy T

- O e
by n

! BCOPE CENTER DIVISION . :

MTR‘uBox CIK. C _] ll ‘;J “ 1

! 3. The M8LEZ delay lines ure arrnnged s0 that (A) clock i the

TR MBox Clk. C. : -

COMING A L

A CHANGE . .-—————1__‘—_—] - o

MCAéw!G

|MZ!ICODE]

OER IREV

————

DEC FORM NO DEC 16-(361)~1022-N370
DA 00
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ENGINEERING SPECIFICATION

CONT!NUATION SHEET

TITLE  CACHE UPGRADE PROCEDURE

’ APPENDIX B . ‘ .
! . T :

RH20 DESKEW PROCEDURE :

Use a 475 or'a 4 trace scope.

All the RNZ0's aro deskewed to MBOX CLK that produces CHT¢ in tho
channel. Reclieck skew wicnever the CBUS cable or M#556 board is
replaced. The pots to be adjusted are on the MS568 bonrd. The top
pout is for RU20 #0, mecond pot for RH20 #1 eotc.

1) Load Micro Code., Set CS@-CR@, FX1. .
1) Sync Positive - External sync on IBOK1 «~«= Ch TQ il ad {(Ch CI1Y,
(MTR 2). :

.

3) Ch A oun 4D30P1 - MBOX CLK Ml -
4) Ch B on 2 AXXD2 -~ DP1 CLK H ~ (DPd) .

D) Aliga 1 AXXD2 with the 50% point of the MBOX CLK thut huppnnu
anproxinntely 10 ns beturo the CITP CLK.

i EXT. BYNC ChTQ___J.—mm"*_—]_______._ 4boK1
: : i
[ Ch. A Mbox cux«-4 L-J [7-—-- 4d33p1 -
» ( -50% il .
Ch. B dP4 CLK | : : 2 AXxdd
|

¢ +—110e up with this point S

! 20 PIN #_

@Q

£30D2

A33D2

A30D2 :

A27D3

A24D2

A21DZ - .
A18D2

A15D2 :

wl € L W (3 N e
BN N NN R NN

' ' ' 'SKE I%OF? El MCAZE 8 - 2

|REV

NEC FORM NO  enN-0202216-NI70-1301)
TRA 108

sHeer 2. oF .2
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ENGINEERING SPECIFICATION :

CONTINUATION SHEET

a1t

mm

E CACHE UPGRADE PROCLDURE

B
1.
2.

4.

MU20 DESKEW PROCEDURE

Woten: 1,

3.

8. Align thu leading odge of thae pulse derignatod ny 3, so Lhut the
8. Place Channel 2 probe on Pin 0D26K1.

10, Pluce Chunnel 2 probe on Pin BD28K1,

APPENDIX B K "

'

Use equul length pr0bon with short greuad clips.

4. 8olect clock rute @ on KL19 (for on tine deskew procedure).
3. Tho MB5GY delay lires wre arranged 80 that (A) clock is
. the top pot and (B) clock is the bottom pot.

4, A 7pPp sories ur equivulont scope should bo usﬂd uhon
. denkowing tho WMB2P.

8, The ucupo Bweep rute should be Sna or less per CM.

29 DESKEW PRUCEDURE (ON LINE)

Sot clock rate to "CRQ", cluck Msourco to "CHe",
tho clock on,

Place channel 1 probe on Pln,dnzze "A Chunge Coming A L
chunnol 1,

Pluce channel 2 probu on Pin 4D3IVPL'MIR liBox clock C".
Align the rising cdge of the pulse designated as 1, s0 that the
6p% point crosscs the sccond vertical division ot thu scope screen,
Note this position. - C ) : ’

Place chunnel 2 probe on Pin BD26A1., Adjust the top delmy nn the
M8885, slot S5EFPL so that the leading cdge £ point crosses the
‘ gecond vertical division of the scope s:ureen.

Place channel 2 probe on Pin 3D29A1. Adjust the top delay on the
M8865, slot SEFpl so that the leading cdge 50% point erosses the .
socond vorticanl division of the scope screen,

Replaco chunnel 2 probe on Pin 4bD3RPL "MIR ‘\Box Clock C",

Type "FX1" to turn

» Bync on

8% point crosses the nesrist vertical division mark of the scope
sereon,  wote, Lhiy position.

Adjust the bottom delay on
the MB5GS. 8lat BEFPL mo that the lconding edge 00% pnint crosses
the vertical division. Mark note in Step 8,

Adjust the bottom delny

on the M83G3, Slot SEF34 wo that the leuding edge 50% point crosses
the vnrtlcnl division. Mark Nutu in Stup 8.

. N
A CHANGE comtko L~ . CUHANNEL 1
© (4E22F2) © I |
) CHANNEL 2

ML UK CHOCK ¢ 'LJ"LJ"'L.J"LI"!

.(4D83PL) "_1__]-

CLOCK A B
(6D26A1, BL2OALY ; .

CLOCK 1 : I

(8D26K1, 5D20K1)

;lsau ]coozl MCAZQ‘MBJR ] REV

DEC
DRA

100

3

FORM NO KN-01088:16-N270-(A01) v SHEET ______ or 2

ENGINEERING SPECIFICATION

CONTINUATION SHEET

TITLE  CACHE UPGRADE PROCLDURE

APPENDIX C

Appendlix
PDP-IO sL10 lNSTRUCTION TIMING TEST (DFKFR)
VERSION 0.1, 8V=0,11, CPU#=0, MCV=126, MCO=0, HO=30, GOHZ

SWITCHES = 000000 000000
CLK SOURCE = NORMAL, CLK RATE + FULL, AC BLK O, CACIE: 0 1 24

1 - BASIC CLOCK LYCLE IS 40 NSLC. :
2 - INDEXING TAKES 40 NSEC. .
3 - INDIRECT TAKES 280 NSEC. N
4 - INDEXING AND INDILECT TAKES 320 NSEC.
-5 = MOVEI TAKES 320 NSEC.
6 = NOVE FROM AC TAKES 440 NSEC.
7 - MOVE FROM MEMORY TAKES 480 NSEC,
8 - HRR FROM MEMORY TAKES 520 NSEC,
9 - SETOM O TAKES 560 NSEC.
10 = JUST TAKES 360 NSLC,
11 = JSR TAKES GBN NSLC,
12 - PUSHJ TAKES 840 NSEC,
13 - ADD FROM MEMORY TAKES 820 NSEC.
14 - MUL (B ADD/SUR - 18 SHIFTS) TAKES 2.52 USELC,
16 = DIV TAKES 5.08 USLC,
18 - FIX A FLOATING POINT ONE TAKNS 1.04 USEC.
17 = FLIR AN INTERGEK ONE TAKES 1,84 USEC.
18 - FAD (1 RIGHT SHIFT) TAKRS 1.88 USEC.
‘19 - FAD (8 SUIFT RIGNT « 3 LEFT) TAKES 2,10 USEC.
20 = FMP (7 ADD/SUB - 14 SHINTS) TAKES 2,P0 USKEC.
21 - FOV TAKES 5,72 USKC.
22 - DMOVE FROY MEMORY TAKES 8RO NSLC,
24 ~ DFAD (1 RIGHT SHIFT) TAKES 2.44 USEC,
.24 - DFAD (8 SHIFT RIGHT - 1 LEFT) TAKES 2.44 USEC.
25 - DFMP (7 ADD/SUB - 32 SHIFTS) TAKES'4.92 USEC.
26 - DFDV TAKES 10.32 USEC,
27 - CONO PI TAKES 1.92 USEC.
28 -« CONI P1 TAKES 3.38 USEC.
20 -~ DATAO APR TAKES 1.86.USEC.
30.- DATAI APR TAKES 1.78 USEC.
31 - MOVE TO MEMORY TAKES GBO NSEC,
342 - LOGICAL SUIFT (35 PLACES LEFT) TAKES 640 NSEC.
83 - LOGICAL SHIFT (35 PLACES RIGUT) TAKES 760 NSEC,
44 ~ LOGICAL SHIFT ZOMBINED (71 PLACES LEFT) TAKES 1,12 USEC,
35 « LOGICAL SIIFT COMBINED (71 PLACES RIGUT) TAKES 1,18 USEC.
86 - INCHEMENT BYTE POINTER TAKKL 1,00 USLEC.
U7 - INCREMENT AND LOAD.BYTE TAKES 1.44 USEC.
38 ~ INCREMENT AND DEPOSIT BYTE TAKES 1,80 USEC.
39 - JFCL TAKES 880 NSEC.
40 - CAI TAKES 4B0Q NSEC.
41 - JUMP TAKLES 480 NSEC.
42 - CAM TAKES 600 NSEC,
43 - EQV AC TO AC TAKES 4B0 NSEC.
44 - LQV MEMORY 70 AC TAKES 520 NSEC.
406 - SETOB TAKES 680 NSLC.
40 - AOS TO MEMORY TAKES 840 NSEC.
Iyzs-coos NUMBER REV
SP {MCA2( - -
DEC roma NO EM-0102R-16NIT0:(38)) SHEET. i . OF .._...9

DRA 108

. W



ENGINEERING SPECIFICATION EOZBIB0  CONTINUATION SHEET

TITLE CACHE UPGRADE PRCCEDLERE

. APPENDIX C (Continued)

47 - EXCHANGE AN AC WITH AN AC TAKES G40 NSEC.
48 - EXCHANGE AN AC WITH MEMORY TAKES 840 NSEC.
49 - EXECUTE TAKES 640 XNSEC.

50 - B.LT MEMORY TO MEMORY TAKES 1.92 USEC.

£1 - BLT AC TO MEMORY TAKES 1.88 USEC. :

52 - DATAI TAKES 10.00 USEC.

53 - DATAO TAKES 10.006 USEC.

TEST COMPLETED

Si1ZE |CODE

‘ NUMBER REV
SF | MCA2D -<f- 2 :

DEC FORM NC €EN-G1022-16-N370-(381}) . "
DRA 108 _ , SHEET _9__ OF ‘ 9



o g T T 7 { 6 5 \V I ] 1GHD-8-1268u] 53
% i CACHE DATA TN+2A) A H
D1 [Ne0R] A H $18118% 2 Cacre DaTA [N+G@) B H
CACHE DATA [N+@81 C b
CHY1 (N+03) B H—]
- is his s
] ] Y
1RAM
o 1814 tm'&m D
E9% €59
CSH #DR 27 A H e ] CSH ADR 27 8 H—8 8 1P
CSH RDR 28 A H 1 1 CSH RDR 28 B H—51 1
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? ] RESISTOR SMOLN ON  VALUE  TERMIUATES RESISTOR SHOUN ON  VALUE  TERNIMATES
- LOCLPIN) DRuD REF SIGNAL LOCKPIN) DRu$  REF SIoNAL
M%) ODEXES 68 2 CSHUSE INT R RISKI) ODOEXC3 682 WA RGH
mIOX1) OOOEXC3 68:  CSHUSE IN2 W . RISECY) ONEXD2 68 VM IEH
RZ1) OHOOEXC2 680 CSHUSEINIH - RIK1®  OXEXD? 68 2R USEBITSA M
RSKi) CHXEXCl €89  CSHUSE IHWH R9EK1) OXEXC? 6a AR USEBITSBH
U RIK1)  OOX D?  6Sa  CSH USE MR EN Y
RISX1) OHREX D2 68  CSH VAL SEL ALL H
e . RMEXI) OOREX D2 682  ~CSH VAL 1D @ SEL H
RITC1) COWREX D2 680  -CSH'ML M 1 SELH
RIGWC)> OOREX D2 82 -CSH WL WD 2 SEL H
3 ' RIBGCA)  COHR2EX C2  6Sa -CSH VAL WD 3 SEL H
1 : : RI95C1) OHOEXC2  68a  CSH VAL WR OATA K :
{i - 216K 1)  OOOEX C1 1.8 CSH v L WR DATR A K
: MIMCI? CHXEXCl 68a  CSH VAL SR DRTA B M
2 RISK1) OHDREX D4 680  -CSH VAL iR PILSE H
ic RO OHXIEX 63 680 FORTE WD IRTOH W
! RIY)> OHXIEX A7 €80 FOPCE VALID MATCH 6 H
: RIS ) CHOEX RE  68a FORCE VALID PATCH ! H
4 MEK1> OMIEX M 68a  FORCE VALID FATCH 2 M .
R2riCl) OKXISX A3 68a FORCE VALID SWTCH 3 M '
RIZX1> CRUEX DA 65 PT 1MBH
{ PI72¢)) CXIEXDS 6%  PT I53H
1 RIZICI) CHRXIEXDE €82 PT 16BN .
. ir' - . RIPCl) CHOEX 58 682 PT 172 B H
I~ R77¢1) ODIEIDS 68 PT 18B M
; . MPEC1) CHXEXDS 68 PT ISBH
4 ®IINIY OXIEXDS 682 PT20B M
ﬁ RIZC1Y CHNEXDS 682 PT 21BN
; MBiC,) CHXIEXD3 68a PT228H
RN CONEXDE 682 PT 238 M
R 8 . RIZX1> ODIS\ 08 680 PT 24 B u
J ) mBX1) OXIEXCE 38 PT 258 M
y RMEK1) QOUEXCE 682 2 PTZ BN
RIZK1) OOEXCS 69  USE TRL iN2 R
RIN1) COEXCS 68  USE TRL IN3 W
RIGKY) CHXEX CS 6Co  USE TBL IK4 M
RISICI) CHXEXDS 68a VWM 276 H
RISX1) CHX3EX 03 68 vma 28 6 H )
- RNX1) COXEXCS 682 VA IEH
RMICI) OXERDI 68a VA WEH
ML) COOEXDI 6% 2WR NG H
NOTES
1< ° ' TERMINATORS HAVE PIN TuO CONNECTED 10 -2.@V RMD
Mo 8% 1-UATT UNLESS OTHEQUISE SPECIFIED
B. ENTRIES ARE SORTED BY SIGNAL NAME
: : 3. X JNDICATES OUTPUT OF DIP LOC AN
a . €) IFDICATES PIN NLMBER
[TIUIS OMUINE MO PECIFICATION . MERCIK, %L T REVISIONS T W abal [ oRH. | PRTE_ITITLES 10N
BT T S s e dlilg 8 e ol [T cachE EXTERRIOD
oS il BN - e T T o7 ko5 Taid3 R T ISR ASSEFRLTE sxaelcwcf WEER TREV.
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