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Figure 5-7. Large Memory Array Logic Diagram (Sheet 14 of 23)
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89-6 @

€ 0809.%09

{EMAMABI3) 0115

REE/CrY
MUX
0104 {SECREFRESH > 'e G +5vee
e R ey
PULL-UP4) 0106
0104 (ENCPUATR) e X
MUX
. 985287
e PULL-UP3) 0105 s & ESADR) 2
RS5 5 T , QIO STRMESADR, > C
235 '* . e I 2N
CPUMAB /) & o RGTR
Yoo , 1
. ——a
— 4 S— u 0
crumagis B2 —(TPuMReiD) ons i}, * 2ic0 K] 0 L G0 o6
r 13 12
4 : o
I 12 E 2
F MABIA)O10 4
CruMagiar)tBl — LE] BN ® O -(REFRASSED 01G6
LEmman ons i co ®
! 9 3 ?
: 015 = F Mab 3) 0109 c
- prmm,m o] Cron Y ;o "
(d+] -
; '
oi04 (ExT8i)— A[ 61 A
. GO 12 ' 2 229
T - R
0104 (EIDMAADR) 5 F s Pt ot serresy
'Iuszmr 3 I_.A |
s 2 a3 [—— rasco fi
EXTIMAB o/ Y v ! . 2] AF7
F—
 DMAMABIL A 1o 4 T '
T21 7
Extimaes/ >2 1 ; T s Lo °Te Py siraxss
¢ ke
DMAMABIS, Y B2 2 1 e ' a A
. a3 n 3 S5
CxitMaRs) N L 2] B ..m,_'—'L~—)sueLu/_
DMAMABIG/ )— o 9 2
Q) 14 8 3
zummm,ﬁz " | . 2 10 o a F h—l-gi)sueuu/
DMAMABII/ ) o o
25 |3 EXT/OMa 238 ’
- 70 - .l oF 8LTBLKO/
. ! & .
. s 5 gsoo K -_[-
200 ” Fo -
s A
A‘.EM us 10 [frm—
2200 o4 ] .8
s 4 u 9
AN
2z0n
w9-2 -
A~ AMABIG) 0115
®
N9-6 «
VWYV <§MAMAE|E}0||5 )
LS
N9-7
VWA —(CHAMABID) 0115
sV K
L L N3a = C

s 07

RS, I

Figure 5-9. LMS Address Lagic Diagram (Sheet 8 of 19)

289085




808094709

@ 69-g

- an
oL
o104 (ENCPUABR)
o104 (CERETREET). N e N g rer/ cr
L A MmMUx L A MUX
" GO 60
f 15
Mux 'MU!
'Iusr,s*tl' s
2 et / L7
) 0
(CPUMABIZ) 0115 — . : = A 1 :
268 r— s ‘p MABI? ) 0109 = ¥ M 0109
oy ' @D o . ...,
) one (CFUMABOS ) o
=B ) 2
1 03 { 1) 1
one (CPOMABIT - & 4 (MRB 0109 - s 3 . MABO7) 0109
UMABTI o ‘ oG 0
" N
1
. 9 0103 (REFMARO \ 2
10 s {RMABI0) 0109 F MABOG) )109
one (CPUMABIO) o one (CPUMABOS L} 1Y NREDES
i}
1
r e O oos @mED—4 |
T 4 MA] 0109 {MABUS)O!
o6 (CEURARDS 2l S one @TETD—s ~EER 0o
0104 (ENDMAADA -
010 o ETTD— e ol
[—co 60 TN
LS 15
MUX " mux
1‘5157[ 3257
2 M8 s
EXTIMABIZ/ v e EXTIMABOR/ YI2 LY P |
. ) 274 1 = ¥
DMAMAB!2 /)&= o DMAMABOB/ YL 3 o
5
EXTIMABIT/ 21 R L EXTIMABOT/ YL 5% .
262 F
DMAMABII/ 1 S DM‘MAEO’,/IW 3
74 "
EXTIMABIO/ ) ! R EXTIMARD6/STC ul .
26! F y F
OMAMABIOs Y& 1] 1 OMAMABO6/ Y32 o}
3 14
EXTIMABO9/) ' i ElﬂMABoSI)S, L 2
252 ) -
DMAMABOY/ Ho oMamaBos/HEE3 31,
21 23 exT/DmaA
- 2 EXT/OMA 4 23 MU
2200 MU X 1 (-4
21 5 23 =
[ Sy - y
2200 3300
2 7 23
4 A
B 1499
g 2! s z3
2201 3300
NE- 1 CRAAM oG
\- AMABI2)ON
K MAMAS 5 DMAMABOT)OHG
NB-9
AN DMAMABIL) 06 —~QMAMABG &) 011G
NB-8 OMAMA one L
MAMABIO) 011G i 11
15V N;"O B T =T
IL—'V:N DMAMARBO3)0NG ’ C |09132] 26890831 |
1]

cwe |77 o

Figure 5-9. LMS Address Logic Diagram (Sheet 9 of 19)



0L-¢ ®

a0809.%v09

- e -
) - Lt
Py 2y
REF/CPU COLUMN ADDRESS
mMux REGISTER .
'
0104 REFRESH" -Dy6 A 0104{STAMISADR )- !
| )
60 010 {CAL i :
3
0104 (ENCPUADR " ] 'lug};" |
ars? 3 ¢ :
4 0107 (MABIS T :
—_—— s a Ll i
0103 (REFMARAA [ 7 0108 (Magi2 ) L i
3 F 7 © K
one (CFumapo4 0 0108 (MABI (44 13
. 4 13
0103 (PErraB:3 31 R o108(MARIO > ¢ ¥
3 SE—— 14 15
one {(CPUMABY 3) 0 0108 (MAR0S > o ¥
—_— " 3 2
0103 (EFVIABZ2) ' 2 - 0108(MAB O 1) F
I - 1 16 B
one (CPUMABOZ L o101(RAABIS ) o F
e —— " S— '8 5]
2103 (Rermaapor 2R 1 i L o106 (faasia_) @Dt
S —— 10 [—
cne (CPUMABOY L3B 0
o104 TSELY 40! A H
L.
15 H
O104{ ENDMAADR F MUX u — i
’,lsuls‘! \ ‘C- .
ono (TaE 0
£xtimapoar)E R P ]""‘" :
" €1 :
omamaoarHZe 3Io o o =4, ey -
’ : 67 5 oro8 (VABO&)— co ¢ Y 2 WAy :
EXTIMABOY/ ' 7 8 > Lis
255 6 4 0108 (MAB0S) —Jeo ¢ 225y iz vseay ;
DMAMABO3/ " p 0 MaBo* L e {5 BRI s 2
ATIMA >
ExTIM sou,z53 " ! 2 MAEGY A1 proumms B L I T Y V4 :
DMAMABO2/ YR re ‘
165 58 4 - MABOZR ! co [] —— > tartrs 1/ +
EXTIMABON Y22t 1 2 550 1 @ Lr 2se i
37 LSB 13 F M (4] ¥ 3 L ta D/
DMAMABOI/ )= 0 a 5 2= ;
4 24 o108 (MABGY 1) ¥ > g mAe/ 4
2 K EXT/DMmA R . JN i
2200 3301 MU oo (ki w® Mo taa.1/ _‘
. 2~ 2% ROW ADORES -
2200 330N REGISTER
24 24
b AAA
220 3300
a3 24 24
Y
2200 3300 L
N9-12
b—/\/\&/‘v <EMAMA§04>ONG
1 .
NY-IC l
0—«:\(\. (CMAMABOY) 0116 !
e :
Vi (CRTRESD) PP
\~ on :
. A WMAMABO 3 81PLT
. N9-1 anran et |-'~ C I v
AM one : wLAL
Lie | % —(GMANABOD) : C {09132| 96820831}
WaiL comoytee oo ~——
wrupe eviies tow /CoLumMN SELECT 0109 . l '

Figure 5-9. LMS Address Logic Diagram (Sheet 10 of 19)




g 08092709

- oy . - e s
__/I*, . ‘ A—--f,:'.'».#wxﬂ:.“?ﬁ'ﬁ_h

) REFRESN * j
.- P MISTER CLEAR -3
s aze Yy . CAS FF
11 '
0n!<Mc>

0103 (REFRESHQPSC,

~&ED 0109

ROW/COL ADGRESS FF

”
. —EED 009 !
239 :
@D T yeass
Hr M A
ou MiAL wasce fé
of A93
O (@sc £)
. ‘
8
i) -t -
+— - >
4
- —f &
'3 ry - Y4)012 shiesu Je
(s fy N
1 N é\ . ouz (FEERERD) 4 cAs conTeoc
a_gr—
. l 190104 - o111 Eumpszsoy o |50
3
+onz o (Gneszso) F AL
2 l w—. I p— s <—
5 o U
o o ’OIIZ 5 n:,z.o ._Q _l:g' []S8as
{ +
2 . A TS oI
¢0 L :
' . @omnz -~ P-MC2) Ol
&F—=f
1asoc | 3 31, : (igous : J2)oue
1
2127 Ju13
5 ouo us rs 2155 rome s
¢ EIGHT PHASE A\ G 3
, CLOCK § TIMING Jasoo i 224 )
'hﬁacwé Cham = 2 e p——— 2y rcprenn /
. 1145-15
. £2 E gl
0 B 2 A
4
co 3 314374
TP o 2] ws Pene
: oA '
—4co o < .
oz, ons _ I {MEMRESYNE) 0104 .
" i T R -
cD 10
T 0H3, oNs \
a3 T7) 012,000 M8 N T
° 1"
-FDoniz ‘ ) 81PLT
— C f09132) 9¢89082) || !
—r—— 1
IGHT PHASE CLOCK /CAS Sowrrog] 0110 J“nll !

® T/-G

Figure 5-9. LMS Address Logic Diagram (Sheet 11 of 19)



g 0809&/09

s e

‘

- —
51 I BEEE [T — —c} W \
VY 7))'S LIS Il_.-' MASTER CLEAR * {MEMHALT 0104
sve Iy SYNCEONIZER. A ooy
8 Aze \ 1 r@ouo 14500 I i 1ss504 BO 7i ansts),
14.0a |2 | &J!} 2 Ko A“‘ = oue
43 L]0 .
® A )] " " ' w = 3 A _’l: . ? A
o—Iq 744+ < o ./O
a8 1 R22 o A VA ! ES ——-]'z
POWELRFAIL/ ) AAA~+5VBB ' BOrF I—-D [3
. ' 10K 1000 4 0102,0103
Y —ay | , —. 0102,0103,
. 14500 \ « RIS 8757 s J\m louz
onz (WRITEscEp)—————J A * 2 2asu 2 wis ! [{1) '"A L] ous,ons’ | °
——— 66 N v A _E-L us‘oo { . '
: | s
> - = | 3 - a7 P sercruexts
ono Fe-mcy o A L C o = 2 7
NS KEAD/WRITE ) ﬁ
-« |y oELAY onz (pu-es A .
O + G o G 0
104 GTERTEAT) o2 EpTED- .
20F—nce olo4 5 . \ "5:’9 >—-B-3—)sucoumu-
s 2 9f 145048 = wjp O o
30 n 3 STAMBSADR) 0112 1
3 1500 A L——-— )
ot 20—nc ' Am s et o10a{DMAACT
0 L )
sof> = e ovp (TREFEFER) oo A B :
[ © ? 2 °7
- NC . \ c0 A
10— nc B e U 5. F rascaj e 3 .
— €49 Ge He [ onz,on3
F—ne Ve SvER N A IO wda = {cPuachona’
80 W 1500 | -
0—n¢ - ———————————(STRCONT) 0104,0105
N S @EmEDo0
14510
X} 5 ‘D‘ N .
R4B . - 3
0117 {CPowRTmip— /2
. 1 3eon
ono (@poeLK
mAaIN OSC
DELAY 0 .
N3, enmos2 503 1437 F (] oo
62 op—nc &
. ©
20
. M L R2S ek
. -AAA— + 8V u
o ™ {@s0) 0110
2 A40pF—NC I}
sofE—nc 5
9
wof—ne
o osc
0p—NC ENMOS250) 0110 FREQ
W SELECT
BOF—NC
12
of=—nc

: I&JPLT.

LOGIC OWG WO,

= Cloouz '556908_3} .ﬂ

1euL Chuentee
sotorainr pusin | 6
s as 00 2001

i
MAIN OSCILLATOR CONTROL

o ™2

T

'

Figure 5-9. LMS Address Logic Diagram (Sheet 12 of 19)



d0809L%09

A

- R ™

Ta

WRITE MEMORY
(3

SELECT mMuUx

. 4 N h ‘ )
0105 (FULWRT \ : ors (Pu-es)— ik I
[ 14500) & 2 " —HNC .
oin (RZPBRR)— liad [ sf.re ad s 1
28p 3 N A ono (T2 3b.c 4 WtM@s /7
N B A —@RtiEscrpoim ] A n3e
Iy 11\;’,4 3k ¢ A ° '] 4 [3-1'4.1.3
-2 ! WR . =
- rh e WAITESCFP 0110 o1t GTRNBSATDH 208 2 {FimasrbD) 0106
12 s PN
W v co ENMBSWARTD/
oroa P2 ) ' ?
L ] '
1l 1o 12 3] rasoept ke -
0105 (WRT-ABBAT b6 ZA" LIS ) 1e afu 221
> R SO ) DMAMDS/
ono(Te, & e — AG
1. , H
! g B — D)
1asoof " Taz00 §8 "‘E DMAMDS) 0113 i
13 v AD! 0 A? R H
o A‘:f FrRATSD o1 K c o ;
ono (T3 . o :
= — o1 (CPUALT L v P23 sTeDMADEM/
11
4 D
] . j"‘z—" oite (STsMAET)—D
0114 (CPUACT +CPUSCHLD) _— m L 03 N R s
6 RESYNOA/ERT) o~ ows(PRBTF ALY AB e 8
. 3 B =3 STBCPUDFMY/
ono(1a d A sTR NS
e ool —— | 3 Al
54 ostav]  As o nc o
ML 2 ne m
- 14500 3 i 7 &
& D Ul i P — 3 SETSMI05/
. o105 (wRIjESC) ® a 5o 10p2 in
) (]
wop-ne R : o YT pary
20 - sopd 14s0a 28 14520 -t |
ECCMERE/ (ECCHERE JenC A6 [~y o8 §& l 41 "acn
T 39 _L cofnc 4 ™) ] e b 128y oare
o
820e % 102 ne ‘o3 (MPETDROR s). fona (STOMAPTEIT) =
i | I MEIE '
— Ra\
= N 0105 2
A o5y sy 10 . Ls bl 33 pamee
13 ; .
) 100 {TTTTE0) one 2 j one (TR ET)—2 i
oo G)— 7
. Re0 | R3O ey w m R
—T-Tons 3ca 1500 . " M 3 seTswmioss v
= 0104 (DMAREQACT) t om@_},‘l— |
1450
R34 u A'B Q :
+sv " " (@TRESTRTBRE o ]
Gl !
3 EX P . i
ono (T3 4 T3+13)011 3 1
af 1
" i R L Tescalt L) Y ] -
0 0<7;5> " r 2 a3 5y ) ‘ 1> G = K3 crenrmy
ono o I '® ] 1esoe
£Cc TIMING (] J4+75)014 108K Tvey

81FLT
Cloonaa|sces ez [

[YCORETRY CH

Figure 5-9. LMS Address Logic Diagram (Sheet 13 of 19)

° oule

e
v

[T




s @

g 0809.%709

‘ R BRCAKPOINT
t conTROL.
. 14520
3 EPUSCREL ) S GLTTED
QNS (CPUS " . LS} Hi . SerER) one
! 4
o B esn . .
te 8s ”ﬁ 2 N 14so0kp 13y sraceuoxe/
} R33 I ) D4
> A
L ? se . — PUREQG) 0102
Ll . 6 “ l 1 ERALENTZERT) 0111
18500 1457443
1 470 PF 3
ot (MC.Pemc) : " . S S Ne .
S S D
0104 (CPyact . —I " W d. NC
102 (CPoERTSEL ) s hd [N
—® o 11 S o oo FD——=4 9 e
: £sT 2 -
CFUREL/ 125 u;m 8 W - » ‘fy?u MPsooeol,l' 280 :
R42 <} N ——— 1]
va—osvas = a.y onz {T¢50+T750 =3 8
S m o o 5 e GEsros,on
e \CPuErSCRI) .&_‘ - ‘
\
2l
2 (J3+Ta)— L 2 [ 1es1e
cf o B8 T 0 87 -
a ¢S 1as00 |3 ul . A .
] A? 3 NC
— - one DT :
4 = = wos 1es00] 3 (B BCl S 1y WRTMEF,
' = cs ?
onz (STRCPUDFMINT ) .“S|oo © ] BOPOSN L e 3] Tos ”
e - 03 c3e _T_ AL noa$ )
one eyl - 2:’35':[ vsves R20 .
o
= 4 _@an‘ a
) \ 37 p
B 12 b iasoa i T s €37 L P_a' “c'z" Lo %CPUMDSI
0105 (FULWRT ca b e ooV —
-~
cS
. .
ono () L e {cPureaL Joioa
PEN » INT BANK ONC St ADPRESS
%o er B recsent 1, | —LI o s MEMOE ATD
EXT ON)yams =) . —
—:“ét%l 12540 %500 g 9 - 51 A Jowor N 1&3&14‘5_.“
T oS i 0 ol 2T m PN C [ (ENCPUREGL) 0114 I ¢ .
cPuMAB: )Y 50 I ] ce il OL ¢ 3 18 3 OMAMAE /
T &9 1" 13 '
e | I— & —=fR l
= I_é e ({CPUADRIO)0I0Z,0114 fresio fe o OMAMAE) 0117
9
” 2 ) 2—nNe
[ .
R35 . ¢ d oy
YOA [
v A G0y on @ZEED—42 | e
o (GE7ee) — ans CTRED- + FIFLT
3 —
Was00 8 oo w0, C 3
om GEEp—2{. % j clomz 9C8 90831 |
. RT
- — : oIl ] ()
: -, 1. B ]
e s L ) — e e

Figure 5-9. LMS Address Logic Diagram (Sheet 14 of 19)



8 0809.%09

® §L-§

[}
94500
———(EIVEM 0104

80 5 EXTREQOUT /

30 ' 4
NS
70/ . 3 14314 [y ' A“z
ol ons (Encrumeal { J =
It
720000/ 267 14304} T2800CLK 3k A A
T e 1T e
S R
‘I:l
$ 14s14)S Ne
0113 (cPuADRG 2lo wa
3 . [
+5ves c 6 o102 (€xTREQd) = P
R4 gy us:oo L0 ' m"‘” 8':; ¢ L
13 F3 - ) e
& = it
oos GEERED—  Ju
--
3 3V A 0108 (FROTFART) 1
Taememy—of s 03 "y 12
4§ 1+510]6 [L3 F
s 67 L
ono (F2-Mo) =~ . -
; R R ENEXTSTAT
i D ce
= 3 ¢ A ° ] ® . A
] i ©3 ENEXTROG/
R 1]
LN ry .
2] —NC
(4]
"
¢ 8 _ ExTResg
0104 (BXTREQACTY Brdn ’ R 88y rResauTs
unz <'rj:15> -
0112 (Te+T1 1 . .
— A RSN O
oI (MC7Pemcyy n IR
. N
N
4 2

unz {(T67737100)

e )
[

ons (cv—ﬁpgcn_>
1ssoc Ll CPOALT + CENSLHLD) O11Z
o (CPUACT) 2 A’“
|
——-h ]

ol m@——h

74511

[ —
Ce RESYNCOMA)OI0L

e —

NCYTEETTTY

EIRLT

C |o9132 358 90831

ol

Qi4

ll-‘-v

Figure 5-9. LMS Address Logic Diagram (Sheet 15 of 19)



9L @

g9 0809.%09

i

o105
4

oo

o

0105 (WRITE———=

~ [

hall 7/

SPLIT CYCLE
CONTROL
RECISTER

oy

rboole  ormemmmons

OI104(ENDMAADR

>¢A

RGTR

143078
R

(4

LTI

<CPUSC"LE >OIO3,0II4,0|I6

13
0104 (ENCPUADR) co
—_— 1]
0103 (EXTSELy 0
3 1
i tesny
™ 1—“—' N2 3 (CPUrEXT sc)moa
7ss00 8 s
s2 A
S ST M <
ADORZ 3N
v ExT - 6 D':'V“l
ADDRESS 006
8727 ?
. 2 ORIvER , s F P> B2y exTamasiv
006 @ERED et b7 Ls ons (EHENATITS 4
2ep¢ T ) ee f 0107 (CMAMABIG s o3 .
0118 (ENCPUERTOUT ” " f DEXTOMABIG /
olo? (cPuuAEm >c75 T c L3 001 @ 2 s .
220p¢ T N - R = PEXTOMABIS/
- 3 '
7 "
o107 CPNAETE )75 f 0107 (TARMABIA )— 1 8l
. 220p¥ l_ e M . 5 -~ ¢ > EATOMABI4/
- ) 2
oto1 <C'UMA9">C7ZJ. l;' ¢ a 0107 CaEERET)—— Q ’s )
220p¢ — 12 . F —) EXTOMABI3/
o101 VA 5y " i} U 1
220p¢ o108 (CHAMARIY) 2
’ -I- p . P 18y exTomasi2/
] )
0108 (CPUMABID)—-—¢ . 3 l__
zzo,»’l Lot
= Toarc vvee
8IPLT
LOOKC Oue wo. lnv 0% no. g
- C [o9132] 30890831
. —agt 1T Cvie& conTROL
. ‘ . EXT ACORESS SELECT [~11I- %
) e d b {

Figure 5-9. LMS ‘Address Logic Diagram (Sheet 16 of 19)




8 0809L1709

® [/[-§

cas EXT
\ ADORESS
8)011 OrIvER
(eafEsBona [TTEED 008 2 2
T ]
s 1e4304] ¢ AL 8T97 3 o3
GATEAB/ IS — NS LY s kEaiaTER Ko ¢ PATIMABIY
& o] s N - 1]
R r3 (FuNABIO)0108 N .
— 62
ong (BLxab) 3 A : [ B SEXTOIMABIO/
¢
o ~@mmHoce 12
\- 7
M i L S EXTIMABCY,
F
~@Eoce 1ol
3 ol
' F SEATOMABCE/
& I3
1) 1
w s3oa/ Y2—- 17y 5 z
$3147) . 28 13 12 9 s9
smzs 382 s309/ Yo 12 {(Gomast) 0108 A ' EXTEMABCT/
7 24 [1] 10
s310/ Y 2—"Jeo —¢ - (@FREEe) o108 14
s23/ )2 2o 1 CFIMAB03)0109 u 3 & o
N3 13 12 . ; s F DEXATEMABUG/
s34z ) 0 <:PUMAB§!>OI09 0118 {ENCPUEXTOUT, £
5 1l 10 [
33157 ) ) {CPUMABD1)0109 cru ExT - ] 4
2 - A00RESS 0108 [ &
A ars7 |3 DFVER 3T
REGISTER B ¥ one (ENOMAELTEU ! f
—XF 4
4 0108 (DMAMABIO . S
. e i
¢ 2
6 0108 (TMAMABG] > 3
1 F OMA EXT
i~ F ADDRE SS
o~ . 14 DRIVER
0108 (CMAMABOE > 3
' 9 15 3
| F F
one (ENCRUERTELD d 12
2 0108 <ouAMAaoi> . M
. Ul
5 F oy
&
1 o108 (QMAMABOE 9
. e b F
o108 ((MEAMAGOS) ~ 7 - f
8127 K1 ST,
. 9 F > EXTEMABOS / "
) 0106 { CAOMABIE '
ry . 8197 K3 97;gxr¢~,r.tx::/
0109 5 i
f 363 ExTaMABO4/
*‘;‘F 4 c10
220¢4
109 GuAMREOS )
0109 \ fpd 553 ex1emMaB0Y/ l‘
16 (ERDMALYTEUY) f
LT e o
oio9 GERarscT ) 3 G puS
- A S 343 ExTeMABO2/ 00 (pMamasis a1a7 gh2
12 - [N L Losic TYPE
109 (BMAMAROL ) " : .
o0 P 233 ExTemaBol/ ST
e E=e we. 1-.“‘ CO0d BT | owa wo. v
Oma EXT . C {09132| 96890831 =
ADDRESS ORi1vER . Arb %EDG,E;TER Y g oG lwu”
EXT A RBESS SELECT
— R
‘ - D e
| —e—

Figure 5-9. LLMS Address Logic Diagram (Sheet 17 of 19)




8L-¢ o

g 0809.%09

e . : . i

cPU £XT
T rrt oeivee MY )
1 .
CHARO) 74300 |8 Bhissos f12 t - 'A'A"_!A_’A'A‘A' 8
. o o] e Ge ata1 |3 ‘ .| »0a | 2200 b 3 T FUNI
((FoWRT?E) HE 14304 He f o P PE /CHO
0106 ((FUWRTP 8 )———rf Ga Dy : [ a2 ons
vV AAA S [}1
0105 Chan) 4 13 =304 | o — L N
4% 2 ’ 4
CPUNBNDY/ >—= | ad
248 2§40 \ 181
ceurRaTECT/ >———21 ' 67 (cPuPROD0I05 o105 (CPu-SC £ v Dan S Y YRR !
& ’ . o e
10 B
s . — :
0105 L. . . 2293 mpe /PRF '
~ETATE) 63 ovie GERTETESD) .
12 .
0106 (TFIVAE S ) " 8%
3 N SEXTIZNMARID/
cruwm1TEY B . e tds i .
N.Cz?os . af 14520 18 2] esoa}s 14 s
- “ ] - -
L220e Jd " 68 ¢ BeyexTwrZLT
on3 EPumaE)- ] F2N -1 sveB
3
+SvER )= .
R N O l CRINET) 0105 vovas il cocncesceale cga [o Lot
S o [ 53 €40,C42,044,C50T oour T T
EMPF > R s—(EWBF) o1y . \ 52083 Ceic T cigceeay,
CHAR | v 2 12v ""'2?3:,
. c33,Cal
” - f & +5v >—9¢ &Y cadcs
WRT) 0106,0115,0118 20 w3cI1en
Ligj T Lo, T vsv i ¢ +sv 367
dssn f8 of ssi0 8 202
o104 (BRARET" = 67 CETWRTHLD) 0111 rev —
" e : ool gees s L
PRTSY X = e
0105 [—' - 100UF 7 €384 (5353 ¢ i CIecy
~ CFUCHARD) Q105 tev “ RS
DMA EXT 12uF et 4
' cownTRoL | eeneticne
o ORIVER
T
OliG (PyLL -UPS 8197 7
HD F { 4
" po—
4 s )‘_o_l_.4
F 102
. 204
Iy AL E el
F 234
RS7 'S aaa DMAPRQT)OI0S = F GND [
'SV 14300 4 3 1 )u—s—i
) =] 69 ¥ 251
‘ DMAPROT /)4 ~D r—e
) (k3 254 g
0106 QMAMAETS »— J 7o} i
15 L4 301 i
) - F e !
013 3 o 302 '
" 1sa300 o 1as0e | 2 0 o > !
DMAWRM)K—“ -l 8 ] ¢ - L :
Rsa ¥ - A0t ey ,
: e 8IPLT |
ong WMAETTBU - = o, ;
Cloo2|9c890831 |or} |
S EXT CoNTROL 3ELECT o7 l"‘"'la
A

Figure 5-9. LMS Address Logic Diagram (Sheet 18 of 19)



9 0809L709

® 6L-6

- o ramr—— e g+

. ye
7.8 ExT (EXTERNAL RESUME
e IXT TIMING DELAY
7F NS s
R & 9 1 woRE Ne
e - 529’7 g whd-ne
EXTRESING Y22 GRS 3 LIN A ,oi_l
nz3 3 B NC e
rm—osv 3 = wof<ne
R3| sopdne
330a] P
- 10P2nc
s | 304 9 eopt ' '
304 e 3' 1, tasoo 3 I nusos W emree Yooz
. 2l my p——GREEED o, o113 M2 A
o0z {cPyExT A =
0102 (CMAEXTSEL hd . - :
g/ 5 TBDMAEXT) 0112 sasoof ¢
H2
)
|8 s
9 ~———GTBCPoEID 0112, 0113 .
1c .
8 M 9 N
e o] e o o on | ) B
" ° L.E. CPU. EXT = a 142\0 . :
¢ lo S SE N e @EEEmo fe
13, RGTR 5
. usnsr
4 S S4 3
S <:NDMAE“NN>OI|5.0"6(1].0"7 a 2 8
: 2 e — o
+—Heo c.& oma exT ONT L S TTOMAPEERTIONZ
= RESUME F/F ; "
S s ——ne
on? (FEzcHD) 3 .
2 T —
o (TETEEE— - ——icrrtei o
'
- . 1 10
olie (Pyi-uP ~ofs a L— [:5;5'0‘ 298y npvWATDB/ ,
4514
2 PR) s
oros {cPuSc 4] LY e &) 14510
" P15 encowar oo/ Y P—Gmmerrmon:
—>C A | 2 a9 5
3 BLKAB/
—aDn — n
9 e (BixaB)ONe
cPu ExT A 10 8
SPUT cveeE o] Jseop——TIET o " \GEESTHIVIVLIE
fegest | ot @RuwaD—A '
v i
81PLT
1asoo I oy v
128 sz X890831 o
ons (CFscniD) ["'"' EXT CONTROL TIMING one -

Figure 5-9. LMS Address Logié Diagram (Sheet 19 of 19)






MAINTENANCE

RN < R 4 %M P TS R eI NN, B T IR A

This section contains three basic maintenance aids: the
Operational Diagnostic System (ODS), the diagnostic
decision logic tables (DDLTs), and the procedures
applicable to the actions required in the DDL.Ts.

oDS

The following are precautions and additional information
that the customer engineer should remember when
performing diagnastic testing:

® Place the console device in the scroll mode.

® Power to the peripherals should be turned off
before power is turned off to the computer;
peripheral power should be turned on last, after
power to the computer has been turned on.

® Printed wiring assemblies may be removed from
or installed in the processor with the power on,
but a master clear should be performed first and
mass memory devices should be stopped before
any PWA is removed. *

@ Actions to replace a PWA reference a CPU slot
unless otherwise specified.

® Replacement ACTIONS reference the CPU in
which the test is executing (i.e., the CPU under
test) unless otherwise specified.

® - None of the keys on the console display may be
pressed while the diagnostic medium is being
loaded. .

® When the ESC key is depressed, the computer is
placed in panel mode. If the ESC key is
accidentally depressed, the condition can be
rectified by depressing the @ key.

@ The DDLTs presume that all operator inputs are
entered correctly. Any incorrect entry may cause
the DDLT to direct an incorrect action. If any
doubt exists about the accuracy of the operator
entry, always repeat the sequence of DDLT steps
that led up to an action before taking further
steps. '

® If an erroneous test entry is made and executed
during a level I test, perform the following

sequence:
1. ESC
2. HG
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3. Master clear
4. ESC
5. 1@

This sequence returns the operator to the
beginning of the test.

NOTE

Do not perform this sequence during a
memory test or load test.

For additional information regarding the use of the ODS
diagnostic tests, refer to the Operation Diagnastic System
(ODS) Version 2 Reference Manual listed in the preface
and appendix A of this manual.

Faor error code typeouts not listed in the DDLTs, refer to
the following: :

Description

Level I tests. An unexpected
interrupt was received.

Typeout
Ghost Interrupt

Lines xxxx xxxx = A bit mask indicating
which line was interrupted.

DESCRIPTION OF DIAGNOSTIC
DECISION LOGIC TABLES
(DDLTSs)

The DDLT tables include the isolation aids for the LMS
subsystem. The DDLTs are to be used in conjunction with
the procedures contained in this section.

A DDLT is arranged in five sections: assumptions,
conditions, responses, actions, and sequence of actions
(figure 6-1).

ASSUMPTIONS

The upper section of the DDLT contains the prerequisites
for the specific tests to be performed. Read the
assumptions and ensure that each assumption is true before
proceeding with the examination of the conditions.

6-1



6-2

Power On Sheet 1
. ASSUMPTIONS:
1. Entry is made from system initialization table.
2. Equipment power cord is connected to ac outlet.
3. Power switch is set to ON position.
4. Motor switch is set to OFF.
5. Keyboard console device is operational.
CONDITIONS: 1 213]|]4)5}6
1. Is power indicator illuminated? Y N
2. Are any indicators illuminated? l Y N |
[ m
3. Is cooling fan running? Y N §
| =
4, Turn on motor. Did motor start? Y N ﬁ
5. Are_the run parameters correct? o Y N
ACTIONS:
1. Go to sheet 2 of this table. X
2. At keyboard enter:
Run parameters for procedure Z X
Go to sheet 2 of this table. @
L
3. Check power toggle switch. 2 E
(]
4. Check fuse at rear of cabinet and replace if defective. 1 2
=4
5. Replace cooling fan assembly. 2 =
P
6. Check 20-volt power supply and adjust to proper value. 1 213 §
w
7. Replace switch board and cable assembly. 1(3]4
8. Replace lamp in indicator. 1
9. Replace power supply assembly. 3 415
10.  Replace control board. 213
“11. Call next level of support. 4 14516
Figure 6-1. Hypothetical DDLT Example
60476080 A



NOTE

The DDLT is valid only if all assumptions
are true.

CONDITIONS

The center left section of the DDLT contains the
conditions or tests to be made. They are in the form of
questions that can be answered YES or NO. Read the first
condition and determine if the response is YES (Y) or
NO (N).

CONDITION RESPONSE

The location of the response in the response section
determines the column to be evaluated. Continue
evaluation under that column (for example in column 1)
until an answer to a condition causes a branch to another
column, then evaluate that column (for example, column 5).

Continue this procedure until there are no further
conditions under the column being evaluated, then proceed
to the actions section. If there are no answers for a
condition in the column being evaluated, then the condition
is not applicable to the evaluation (for example, conditions
3, 4, and 5 in column 5).

ACTIONS

The lowest left quadrant is a list of actions. The actions
may direct you to stop, continue troubleshooting a
problem, take corrective action, check parameters, or
enter parameter changes. Actions are performed
according to the sequence specified in the sequence of
actions under the column being evaluated.

SEQUENCE OF ACTIONS

The lower right section lists the sequence of actions.
These sequences are either a number, indicating sequential
order of actions to perform, or an X, for a single action to
perform. These actions are performed under the column
being evaluated. The action will give the intervening
directions to keep troubleshooting moving logically.
However, the CE has some general directions that may not
be included in the DDLTs, These general directions are:

® Corrective Actions
Problem corrected - Restore system to operation
Problem not  corrected - Undo attempted
correction, then continue to next sequential

action.

® Parameter Change Action - Make change, then
continue to next sequential action.

® Check Actions

Problem found - Correct minor problem and
follow intervening directions.

No problem found - Continue to next sequential
action.

60476080 A

DDLT EXAMPLE

The DDLT flow in cases A, B, and C, through the example
shown in figure 6-1, is based on the following assumed
responses to conditions 1 through 5:

Condition Case A Case B Case C
1 YES NO YES
2 - YES -
3 YES - YES
4 YES - YES
5 YES - NO
Case A

Observe condition 1; the response of Y is found in column
1. Note that condition 2 is not applicable to column 1.
Therefore, observe condition 3 for response in this case.
Proceed in the same manner through the remaining
conditions and then execute action 1, identified by an X
under column 1, indicating no sequence other than that
single action is performed. .

Case B

Observe condition 1; the response of N is found in column
S. Proceed to condition 2 and observe under column 5 the
response Y. Note that this is the last applicable condition
with actions under column 5; therefore, proceed directly to
sequential action 1, column 5. Perform the corresponding
action number 8. Restart the test and determine if the
same problem exists; if so, continue with the next
sequential action 2, which corresponds to action number 6.
Continue performing sequential actions and restarting the
test after each corrective action is completed until the
problem is resolved or other action directed. When a
problem is corrected by an action, restore the system to
normal operation.

Caée C

Observe condition 1; the response Y is found in column 1.
Note that condition 2 is not applicable to column 1;
therefore, proceed to condition 3 and observe Y in column
1. Condition 4 also appears as Y in column 1. However, in
this case condition 5 response is N, located under column
2. Perform action number 2, which is a single action.
Note that this is a parameter change action; therefore, do
not restart the test unless so directed by the action.

DIAGNOSTIC DECISION
LOGIC TABLES

Tables 6-1 through 6-10 are the DDLTs for the LMS
subsystem. The removal/replacement and testing

procedures referenced in the DDLTs immediately follow
these DDL.Ts. :
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TABLE 6~1. CUSTOMER INPUT

Sheet 1 of 1

ASSUMPTIONS:

Customer engineer discusses nature of problems with customer.

1.
2.

CONDITIONS:

Does customer suspect a particular subsystem or retest after an action?

Is a processor suspected of having a failure?

1.

ACTIONS:

Select the suspected subsystem from the 1ist below and go to the applicable

subsystem manual.

Subsystems

Card Reader

Cartridge Disk Drive
Communication Multiplexer
Console Display

Flexible Disk Drive

Keyboard Display Terminal

Line Printer (Band)

Line Printer (Drum)

Magnetic Tape Transport iNRZI)
Magnetic Tape Transport (NRZI and Phase-Encoded)
Storage Module Drive

10X

Communication Line Adapter

Eight-Channel CLA, DCCLA, Matrix Printer, etc.

Communication Multiplexer

Select the suspected processor and go to table 6-2.

Select processor I (that is, "CPU I") and go to table 6-2.

6-4
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TABLE 6-2. LDCHK: LOADCHECK DDLT

Sheet 1 of 2

ASSUMPTIONS:

1. The 0DS Reference Manual (96768410), and Appendix A of this manual have been reviewed.

2. A11 subsystems are powered on.

3. The CPU under test is properly cabled to any and all other subsystems including a second CPU
(if applicable).

4, Any and all system CPUs have been MASTER CLEARED.

5. The keyboard is unlocked and the shift key is not locked down.

6. Console and I/0 TTY PWA baud rates are the same.

7. The FDD write or initialize enable switch is not ON.

8. The LMS ODS LI, VI diskette is in the FDD wfth the door closed.

9. The display screen has been cleared (CLEAR key or CNTL X on'keyboard).
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CONDITIONS: 1 3
1. Did the screen clear when CLEAR was pressed? Y N
2. Press MASTER CLEAR. Press DEADSTART. After two minutes does the screen display:

123456 DPSR LEVEL XX RELEASED DATE MM/DD/YY Y
ACTIONS:
1. Go to next table X
2. Go to sheet 2 of this table
3. Check console cabling. 1
4, Run console off-line tests and replace if necessary. 2
5. Replace I/0 TTY PWA, slot K. 3
6. Call next level of support. 4
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TABLE 6-2. LDCHK: LOADCHECK DDLT

6-6

Sheet 2 of 2

ASSUMPTIONS:
Entry from sheet 1 of this tab]e.’ An error has occurred.
CONDITIONS: 112t 3| 4
1. Does the screen display:

a. 123456 or 12345 or 1234 Y N

b. 123 Y N

c. 12o0rl Y N
ACTIONS:
1. Try another diskette if available 11111
2. Remove micromemory PWA(s), if present, slot S and/or T, and replace if LOADCHECK 2171 2] 2

then passes. .
3. Go to table 6-8. 3 16
4, Go to table 6-9. 13
5. Replace LMS ADDRESS PWA, slot W. 28] 4
6. RepTace LMS DATA PWA, slot V. 31915
7. Replace PIF PWA, slot U. 15{ 11| 12
8. Reptace XFM §WA, slot R. 12 3| 3
9. Replace C1 PWA, slot P. 5]15] 8
10. Replace C2 PWA, slot N. 6|69
11. Replace ALU PWA, slot M. 111 4| 7
12. Replace SMI PWA, slot L. 13 7 | 10
13. Replace I/0 TTY PWA, slot K. 14( 10f 11
14, Call next level of support. 41 16| 14| 17
15. Replace LMA PWA in slot X. 41 12| 6
16. Replace LMA PWA in slot Y. 8 13
17.  Replace LMA PWA in slot 7. 9 14
18. Replace LMA PWA in slot AC. 10 15
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TABLE 6-3. LMSIN: INSTRUCTION TEST DDLT

Sheet 1 of 2

ASSUMPUONS:

1. For the remaining testing in tables 6-3 through 6-10 and all subsystgms, all tests must pe 1oadgd
from the same FDD that the Loadcheck DDLT is loaded from. This requires a full set of diagnostics

‘on FDD diskette.

2. After xxxxx? is displayed, the following is entered at the keyboard (if xxxxx is not displayed,
go to table 6-8).

Type LMSIN
Press CARRIAGE RETURN

NOTE:  xxxxx = test name

3. Observe the console display for the following conditions.
CONDITIONS: 1j2f3;4
1. Does the screen display:

LMSIN EXECUTING

LMSIN SUSPENDED BOT Y N
2. Is the RUN Tight 1it? N Y
3. Does the RUN 1ight remain on for one minute? Y N
ACTIONS:
1. Enter the following at the keyboard: 1

Type GO

Press CARRIAGE RETURN
2. Go to sheet 2 of this table. 2
3. Try another diskette, if available. 111
4, Go to table 6-9. 41 4
5. Go to table 6-8. X
6. Replace LMS ADDRESS PWA, slot W 21 2
7. Replace LMA PWA in slot X : 31 3

60476080 A
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TABLE 6-3. LMSIN: INSTRUCTION TEST DDLT (Contd)

6-8

Sheet 2 of 2
ASSUMPTIONS:
1. System under test has a 1700 Emulator, version D.
CONDITIONS: _ 1121 3
1. Is the following displayed on the screen after 10 seconds: Y N
LMSIN SECTION 0001
LMSIN SECTION 0002
MULTI-LEVEL INDIRECT SWITCH IS EXPECTED TO BE OFF (ON)
LMSIN SECTION 0003
LMSIN SECTION 0004
LMSIN SECTION 0005
LMSIN SECTION 0006
LMSIN SECTION 0007
LMSIN SECTION 0008
LMSIN SECTION 0009
LMSIN SECTION QOOA
LMSIN SECTION 000B
LMSIN COMPLETED 0001 PASSES
LMSIN TERMINATED 0000 ERRORS
2. Is RUN indicator illuminated? Y N
ACTIONS:
1. Go to next table. X
2. Replace XFM PWA, slot R. 1
3. Replace ALU, slot M. 2
4, Replace control 1, slot P. 3
5. Replace control 2, slot N. 4
6. Replace MI, slot L. 5
7. Replace I/0 TTY, slot K. 6
" 8. Reptace LMS DATA PWA, slot V. 7
9. Replace LMS ADDRESS PWA, slot W. 8
10. Replace control panel PWA. 1
11. Go to table 6-9. 14] 6
12. Replace LMA PWA in slot X. 912
13. Replace LMA PWA in slot Y, 10| 3
14, Replace LMA PWA in slot Z, 11| 4
15, Replace LMA PWA in slot AC. 121 5
16. Repeat actions 8 and 9 in other CPU. 13
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TABLE 6-4. LMSM1: MEMORY TEST DDLT

Sheet 1 of 5

ASSUMPTIONS:
1. This test must be run to all of available memory prior to running any subsequent tests.

2. The Loadcheck DDLT (table 6-2) and the LMSIN DDLT (table 6-3) run successfully in this processor.

3. Other CPU is MASTER CLEARED (if it exists).

4. After xxxxx? is displayed, the following is keyboard entered (if xxxxx? is not displayed, go to
table 6-8): .
Type LMSM1
Press CARRIAGE RETURN
5. Observe display for following conditions.
CONDITIONS: 12 3]4]|5
1. Does the screen display: Y N

LMSM1 EXECUTING
LMSM1 SUSPENDED BOT

2. Does the screen display: Y N
SET MULTI-LEVEL INDIRECT SWITCH OFF

(ESC J40@ GO CR)
LMSM1 SUSPENDED SELF

3. Does the screen display:
***INFORMATIVE MESSAGE - ESTIMATED TIME TO
TEST nn K
okck - xx HOURS yy MINUTES

***PER PASS TO CONTINUE TYPE (GO CR)

ACTIONS:
1. Go to table 6-8. X
2. At the keyboard: 1
Type A, _ _ (memory size parameter)
Press CARRIAGE RETURN
Type D, (ending address parameter)

Press CARRTAGE RETURN

Type 4, 6874 (adds protect test)
Press CARRIAGE RETURN

Type GO

Press CARRIAGE RETURN

Return to condition 2 of this sheet.

NOTE: The meaning of the above parameters is detailed in appendix A of
this manual (under LMSM1).
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TABLE 6-4. LMSML:

MEMORY TEST DDLT (CONTD)

Sheet 1 of 5 (Contd)
ACTIONS (CONTD) ! 21314156
3. At the keyboard: 1
Press ESC
Type J40 @ GO
Press CARRIAGE RETURN
Return to condition 3 of this sheet.
4, At the keyboard: 1
Type GO
Press CARRIAGE RETURN
5. Replace LMS ADDRESS PWA in slot W (CPU I). 1 1
6. Replace LMS DATA PWA in slot V (CPU I). 2 2
7. Replace LMS DATA PWA in slot V (CPU II). 3
8. Replace LMS ADDRESS PWA in slot W (CPU II). 4
9. Call next level of support. 3 5
10.  Go to sheet 2 of this table. 2
60476080 A
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TABLE 6-4.

LMSM1: MEMORY TEST DDLT (Contd)

Sheet 2 of 5

ASSUMPTIONS:

1. Entry from sheet 1 of this table.

2. Observe the screen for the following conditions.

NOTE:

CONDITIONS:

LMSM1 INITIALIZATION

INFORMATIVE MSG
LMSM1 SECTION 0001
INFORMATIVE MSG
LMSM1 SECTION 0002
INFORMATIVE MSG
LMSM1 SECTION 0003
INFORMATIVE MSG
LMSM1 SECTION 0005
INFORMATIVE MSG
LMSM1 SECTION 0006
INFORMATIVE MSG
LMSM1 SECTION 0008
INFORMATIVE MSG
LMSM1 SECTION 0007

SECTION
TESTING

TESTING
TESTING
TESTING
TESTING
TESTING
TESTING

1. After several minutes delay (see note),

XXXX,
XXXX,
XXXX,
XXXX,
XXXX,
XXXX,
XXXX,

SET PROTECT SWITCH (ESC J28@ GO
LMSM1 SUSPENDED SELF

does the screen display the following:

XXXX TO XXXX, XXXX
XXXX TO XXXX, XXXX
XXXX TO XXXX, XXXX
XXXX TO XXXX, XXXX
XXXX TO XXXX, XXXX
XXXX TO XXXX, XXXX
XXXX TO XXXX, XXXX
CR)

INFORMATIVE MSG will be repeated, for each 16K word block in the test
area, between each section msg.
for each 128K of memory in the test area.

2. Is an error code displayed?

Test will take approximately 8.0 minutes

ACTIONS:

1. At the keyboard:

Press ESC
Type J28@ GO

Press CARRIAGE RETURN

Go to sheet 3 of this table.

2. Go to sheet 4 of this table.

Repeat Loadcheck DDLT (table 6-2), and repeat this test.

Call next level of support.

Replace LMS ADDRESS PWA in slot W (CPU I).

(<200 (3] E= w
. N . o
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Replace LMS ADDRESS PWA in slot W (CPU II).
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TABLE 6-4. LMSM1: MEMORY TEST DDLT (Contd)

Sheet 3 of 5

ASSUMPTIONS:
1. Entry is made from sheet 2 of this table.

2. Observe the screen for the following conditions.

CONDITIONS: 112131415

1. After a delay of approximately one minute, does the screen display the Y N
following:

CLEAR PROTECT SWITCH (ESC J20€ GO CR)
LMSM1 SUSPENDED SELF

2. Does the screen display the following: Y N

LMSM1 SECTION 0004
INFORMATIVE MSG - TESTING xxxx,
xxxX TO XXXX, XXXX

3. After delay of time specified in information message during test 1n1t1at1on Y N
does the screen display the following:

LMSM1 COMPLETED 0001 PASSES

SET MULTI-LEVEL INDIRECT SWITCH
ON (ESC J42@ GO CR)

LMSM1 SUSPENDED SELF

ACTIONS:

1. At the keyboard: X
Press ESC
Type J20@ GO

Press CARRIAGE RETURN

Return to condition 2 of this sheet.

2. At the keyboard: 1

Press ESC
Type 3426 GO
Press CARRIAGE RETURN

3. Go to next table. 2

4, Go to sheet 4 of this table X| X[ 3
5. Replace LMS ADDRESS PWA, slot W 1
6. Replace LMS DATA PWA, slo? v 2
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TABLE 6-4. LMSM1: MEMORY TEST DDLT (Contd)

60476080 A

Sheet 4 of 5
ASSUMPTIONS:

1. Entry is made from sheet 2 or 3 of this table.
2. There is an error.
CONDITIONS: 1 2 4
Does the screen display the following action codes:
1. 4180 or 4181 or 4182 Y N
2. 4190 Y Nl
3. 4100 through 4117 N
ACTIONS:
1. Repeat the Loadcheck DDLT (table 6-2) and repeat this test. Run parameters 1

are incorrect.
2. Replace LMS DATA PWA, slot V. 21 3
3. Replace LMS ADDRESS PWA, slot W. 31 2 2
4. Replace LMA PWA, slot X. 41 6 7
5. Replace transform PWA, slot R. 6] 3 4
6. Replace control 2, slot N. 71 4 5
7. Replace control 1, slot P. 8| 5 6
8. Replace I/0 TTY, ‘slot K. 91 7 8
9. Replace Panel I/F PWA (if present), slot U. 10} 8 9
10. Replace SMI, slot L. 11| 9 10
11, Replace ALU, slot M. 12| 10 11
12.  Run the Loadcheck DDLT (table 6-2) and this test in the alternate CPU 5 1

if it exists. If it executes properly, rerun load check DDLT (table 6-2)

and this test in the CPU and continue with action 3. If it does not

execute properly in the alternate CPU, call next level of support.

\
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TABLE 6-4. LMSM1: MEMORY TEST DDLT (Contd)

Sheet 4 of 5 (Contd)

: ACTIONS (CONTD) : 112(3] 4
13.  Call next level of support. 16| 11 12
14, Replace LMA PWA, slot Y. 13
15. Replace LMA PWA, slot Z. 14
16. Replace LMA PWA, slot AC. 15
17. Go to sheet 5 of this table. X
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TABLE 6-4. LMSM1:

MEMORY TEST DDLT (Contd)

1. Is the displayed error code:
4100 or 4110
4101 or 4111
4102 or 4112
4103 or 4113
4104 or 4114
4105 or 4115
4106 or 4116
4107 or 4117

Sheet 5 of 5
ASSUMPTIONS:
1. Entry from sheet 4 of this table.
2. There is an error with a displayed error code of 4100 through 4117.
CONDITIONS: 51617 9

ACTIONS:
1. Replace LMA PWA in slot:
X (CPUI)
Y (CPUI)
Z (CPUI)
AC (CPUI)
2. Replace LMA PWA in slot:
X (CPUII% 1
Y (CPUII 1
Z (CPUII) 1
AC (CPUII) 1
3. Replace LMS DATA PWA in slot V (CPU I).
4, Replace LMS ADDRESS PWA in slot W (CPU I).
5. Replace LMS DATA PWA in slot V (CPU II), 2 |2 |2 [2
6. Replace LMS ADDRESS PWA in slot W (CPU II). 3 13 13 |3
7. Call next level of subport. 4 14 14 |4 [X
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TABLE 6-5. LMSPG: LMS PAGE FILE TEST DDLT

Sheet 1 of 2
ASSUMPTIONS:
1. If this test is not to be run, go to next table.
2. The LMSM1 DDLT (table 6-4) runs successfully in this processor.
3. Other processor in system is MASTER CLEARED (if it exists).
4, After xxxxx? is displayed, the following is entered at the keyboard (if xxxxx? is not displayed, ‘
go to table 6-8):
Type LMSPG
Press CARRIAGE RETURN
NOTE: xxxxx = test name
5. Observe the console display for the following conditions.
CONDITIONS: 112134
1. Does the screen display: Y 'N
LMSPG EXECUTING
LMSPG SUSPENDED BOT
2. After approximately 15 seconds delay, does the screen display: Y N
LMSPG SECTION 0001
LMSPG SECTION 0002
LMSPG SECTION 0003
LMSPG SECTION 0004
LMSPG SECTION 0005
LMSPG COMPLETED 0001 PASSES
LMSPG TERMINATED 0000 ERRORS
ACTIONS:
1. Go to table 6-8. . X
2. At the keyboard, enter parameters for executing LMSPG: ! X
Fi11 in the spaces below with run parameter A as explained in LMSPG section of
appendix A of this manual.
i Type A,
) Press CARRIAGE RETURN
Type GO
Press CARRIAGE RETURN
Go to condition 2 of this sheet.
3. Go to sheet 2 of this table. ' X
4, Go to next table. ' X
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TABLE 6-5. LMSPG: LMS PAGE FILE TEST DDLT (Contd)

60476080 A

Sheet 2 of 2
ASSUMPTIONS:
1. Entry from sheet 2 of this table. An error has occurred.
CONDITIONS: 1j2/3]4
1. Does the screen display an action code of:
a. 4801 or 4802 or 4803 or 4804 or 4805 Y N
b. 4841 or 4842 or 4843 Y N
Cc. 4844 or 4845 or 4846 or 4847 or 4848 or 4849 or 484A or 484B Y N
ACTIONS:
1. Repeat Loadcheck DDLT (table 6-2) and this test. 1
Run parameter A (action code 4801 or 4802), B (action code 4803), C
(action code 4804) is incorrect, or multilevel Indirect Switch not turned
off (action code 4805).
2. Replace LMS ADDRESS PWA, slot W. 1
3. Replace LMS DATA PWA, slot V. 112
4. Call next level of support. 2 (3131 X
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TABLE 6-6. LMSDU: LMS DUAL-PROCESSOR (DUAL-CPU) DDLT

Sheet 1 of 7
ASSUMPTIONS:
1. _ If this is not a dual-CPU system, this test is not to'be run. Go to table 6-7.
2. The LMSM1 DDLT (table 6-4), Memory Protect DDLT (table 6-5 of HMM 60475001), and Micromemory
DDLT (table 6-6 of HMM 60475001) run successfully in both processors.
3. FDD drive for CPU 2 is empty.
4. CPU 1 is selected at the control panel.
5. FDD drive for CPU I contains LI VI LMS 0DS diskette.
CONDITIONS: 112131415]617
1. Press MASTER CLEAR at the control panel. Press G at the keyboard. Y N
Does the screen display G?
2. Select CPU II at the control panel. Press G at the keyboard. Does Y N
the screen display G?
3. Select CPU I at the control panel. Press G at the keyboard. Does Y N
the screen display H0000000X0?
4. Select CPU II at the control panel. Press G at the keyboard. Does Y N
the screen display H000000X0?
5. Press DEADSTART at the control panel. Does DEADSTART indicator Y . N
remain on? —_—
6. Select CPU I and press MASTER CLEAR at the control panel. Select Y N
CPU II at the control panel. Is the DEADSTART indicator off?
ACTIONS:
1. Go to sheet 2 of this table. X
2. Replace 1/0-TTY, slot K (CPU 1) 1 1
3. Replace panel multiplexer PWA 2 ]2 1
4, Replace 1/0-TTY, slot K (CPU 1) 1 1
5. Call next level of support. 212 (3(313}2
" 6. Replace LMS DATA IN slot V (CPU II). 1
7. Replace LMS DATA PWA in slot V (CPU I). 2
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TABLE 6-6. LMSDU: LMS DUAL-PROCESSOR (DUAL-CPU) DDLT (Contd)

Sheet 2 of 7

ASSUMPTIONS:
1, CPU I 1is selected at the controlpanel and the MASTER CLEAR and RUN buttons are pressed.

2. After xxxxx? is displayed, the folloWing is entered at the keyboard (if xxxxx? is not displayed,
go to table 6-8):

Type LMSDU
Press CARRIAGE RETURN

NOTE: xxxxx = test name

3. Observe the console display for the following conditions.
CONDITIONS: -~ 1) 2
1. Does the screen display: » Y N

LMSDU EXECUTING
LMSDU SYSPENDED BOT

ACTIONS:
1. Go to table 6-8. X
2. At the keyboard: 1
Type GO
Press CARRIAGE RETURN
3. Go to sheet 3 of this table 2
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TABLE 6-6. LMSDU: LMS DUAL-PROCESSOR (DUAL-CPU) DDLT {Contd)

Sheet 3 of 7

ASSUMPTIONS:
1. Entry is made from sheet 2 of this table.

CONDITIONS:
1., Does the screen display: Y N

LMSDU SECTION 0001
LMSDU SECTION 0002
LMSDU SECTION 0003

LMSDU SECTION 0004
LMSDU SECTION 0005

LMSDU SECTION 0006

LMSDU SECTION 0007
LMSDU SECTION 0008

SET PROTECT SWITCHES - PNL SEL - ESC - J28@ - PNL SEL - J28@GO CR
LMSDU SUSPENDED SELF

ACTIONS:

1. Press PANEL SELECT at the control panel. -1
2. At the keyboard: 2

Press ESC
Type J28@

3. Press PANEL SELECT at the control panel. 3

4, At the keyboard: 4

Type J286G0
Press CARRIAGE RETURN

5. Go to sheet 4 of this table. } 5

6. Go to sheet 6 of this table . X

6-20 ) . 60476080 A



TABLE 6-6. LMSDU: LMS DUAL-PROCESSOR (DUAL-CPU) DDLT (Contd)

60476080 A

Sheet 4 of 7
ASSUMPTIONS:
1. Entry is made from sheet 3 of this table.
CONDITIONS: 1] 2
Does the screen display: Y N
RST PROTECT SWITCHES - PNL SEL - ESC -
J200 - PNL SEL - J20@GO CR
DUCPU SUSPENDED SELF
ACTIONS:
1. Press PANEL SELECT at the control panel. 1
2. At the keyboard: 2
Press ESC
Type 1200
3. Press PANEL SELECT at the control panel. 3
4, At the keyboard: 4
Type J20@GO
Press CARRIAGE RETURN
5. Go to sheet 5 of this table. 5
6. Go to sheet 6 of this table. X
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TABLE 6-6. LMSDU: LMS DUAL-PROCESSOR (DUAL-CPU) DDLT (Contd)

Sheet 5 of 7

ASSUMPTIONS:
1. Entry is made from sheet 4 of this table.
CONDITIONS: 12
Does the screen display: Y N

LMSDU COMPLETED 0001 PASSES

LMSDU TERMINATED 0000 ERRORS
ACTIONS:
1. Go to table 6-7. v X
2. Repeat this test. Operator error is suspected. i
3. Replace LMS DATA PWA, siot V (CPU II). 3
4, Call next Tevel of support. 2
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TABLE 6-6. LMSDU: LMS DUAL-PROCESSOR (DUAL-CPU) DDLT (Contd)

Sheet 6 of 7

ASSUMPTIONS:
Entry is made from sheet 3 or 4 of this table. An error has occurred.

CONDITIONS: 1|12 (|3]4|5]6 (|7 (8]9]10

Does the screen display:

1. 0po1 Y N

2. 0D02 ' Y N

3. 0D03 ‘ Y N

4, 0D04 Y N

5. 0D05 : Y N

6 0DO06 Y N

7. 0007 Y N

8. 0Do8 Y N

9 0D09 Y N

ACTIONS:

1. Repeat this test from sheet 2. Wrong parameter. 1

2. Replace SMI, slot L (CPU 1). 111 (1)2¢}2 2|1

3. Replace SMI, slot L (CPU 2). 211|111 ]|2

4, Replace panel multiplexer PWA. 3 313 (3 4 14

5. Examine connectors at each end of panel multiplexer (CPU 1) 2 313
2?3 gﬁnglotgg;t:’glgé?r (CPU 2) cable assemblies for loose
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TABLE 6-6. LMSDU: LMS DUAL-PROCESSOR (DUAL-CPU) DDLT (Contd)

Sheet 6 of 7 (Contd)
jACTIONS (CONTD) 1(2)3|4|516|7]8] 9] 10

6. Examine connector over backpanel pins 52-76 at slot K, 2

CPU 2, for loose fit or broken wire.
7. Examine interrupt jumper plug over back panel pins 70-81 2

at slot L, CPU 2, for loose fit or broken wire.
8. Go to sheet 7 of this table. X
9. Call next level of support. 243141 4)4]3|5|5
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TABLE 6-6. LMSDU: LMS DUAL-PROCESSOR (DUAL-CPU) DDLT (Contd)

Sheet 7 of 7
ASSUMPTIONS:
1. Entry is made from sheet 6 of this table.
CONDITIONS: 1jp2]3{4]5]|6}7
Does the screen display:
1. 0DOA Y N
2. 0D0B Y N
3. opoc Y N
4, 0DOD Y N
5 opio, opi11, OD14, 0D15, or OD16 Y N
6 opi2, 0p13, OD17, 0D18, or OD19 Y N
ACTIONS:
1, Replace LMS DATA PWA, CPU 1, slot V. 111 )11f{3}1]1] 4
2. Replace LMS ADDRESS PWA, CPU 1, slot W. 21211214121 2|5
3. Replace LMS DATA PWA, CPU 2, slot V. 3111113131
4, Replace LMS ADDRESS PWA, CPU 2, slot W. 4112212442
5. Replace transform PWA, CPU 1, slot R. 6| 4 13
6. Replace control 1 PWA, CPU 1, slot P. 715 14
Replace control 2 PWA, CPU 1, slot N. 8] 6 15
8. Replace ALU PWA, CPU 1, slot M. 9| 7 16
9. Replace SMI PWA, CPU 1, slot L. 10] 8 17
10. Replace I/0-TTY PWA, CPU 1, sTot K. 11 9 18
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TABLE 6-6. LMSDU: LMS DUAL-PROCESSOR (DUAL-CPU) DDLT (Contd)

6-26

Sheet 7 of 7 (Contd)
CONDITIONS: 1] 2)3]4]5|6]7
11. Replace 2K RAM PWA, CPU 1, slot S. 12| 10 19
12. Replace LMA PWA, CPU 1, slot X. 131 3 13| 5 20
13. Replace LMA PWA, CPU 2, slot X. 5113 3| 13 3
14, Replace transform PWA, CPU 2, slot R. 4 (6 6
15. Replace control 1, PWA, CPU 2, slot P. 517 7
16. Replace control 2 PWA, CPU 2, sTot N. 6| 8 8
17. Replace ALU PWA, CPU 2, slot M. 719 9
18. Replace SMI PWA, CPU 2, slot L. 8| 10 10
19, Replace I1/0-TTY PWA, CPU 2, slot K. 91 1 11
20. Replace 2K RAM PWA, CPU 2, slot S. 10| 12 12
21. Replace cable at slot W, pin 77, CPU 2. 5
22. Replace cable at slot W, pin 53, CPU 2. 6
23, Replace cable at slot V, pin 240, CPU 2. 7
24. Replace cable at slot W, pin 77, CPU 1. 5
25.  Replace cable at slot W, pin 53, CPU 1. 16
26. Replace cable at slot V, pin 240, CPU 1. 7
27. Call next level of support. 14| 14| 14/ 14| 8 8| 21
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TABLE 6-7. CPU TEST COMPLETION DDLT

Sheet 1 of 1

ASSUMPTIONS:

1. If this is a single-CPU system, run the Memory Protect DDLT (table 6-5 of HMM 60475001) and
Micromemory DDLT (table 6-6 of HMM 60475001)(if micromemory is present).

2. 1f this is a dual-CPU system, return to table 6-1 of this manual and test the second CPU
if this has not already been done.

3. When either of the above items has been accomplished, then basic CPU testing is complete.

4, Run the required Level I and/or II I/0 Subsystem ODS tests according to system 1/0 configuration.

CONDITIONS:

None.

ACTIONS:

None.
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TABLE 6-8. LOADER FAULT DDLT

Sheet 1 of 2

ASSUMPTIONS:

1. The load device is a flexible disk, and a loader error has occurred.

2. The following is typed at the keyboard:

Press ESC
Type J11G KG

3. Observe the console display for any of the following conditions.

CONDITIONS: 1 3 (45678
Does the screen display:

1. K7FED or K7FF1 Y

2. K7FEF or K7FF3 N

3.  K7FF5 Y N

4. K7FF7 Y N

5. K7FF9 Y N 1_-1——-
6. K7FFB Y N

7. K7FFD Y N
ACTIONS:

1. Use another diskette (same program) if available. 1 111114111

2. Verify that the equipment code for the flexible disk drive controller |2

is correct (see the flexible disk drive subsystem manual).

3. Replace I/0 TTY, slot K. 3 3 4 13

4. Replace flexible disk drive controller, slot E 4 21212 |2

5. Replace ALU, slot M. 5 5 |5 1|6 |4

6. Replace LMA PWA, slot X. 6 716 2

7. Replace LMS DATA PWA, slot V. 7 8 |7 3

8. Replace LMS ADDRESS PWA, slot W. 8 9 (8 4

9. Replace SMI PWA, slot L 9 6 |19 (515

10. Replace control 2 PWA, slot N. 10 l0|10(8

11. Replace control 1 PWA, slot P. 11 11117
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TABLE 6-8. LOADER FAULT DDLT

Sheet 1 of 2 (Contd)
ACTIONS (CONTD) 1 3|4 (5 |6 |7 |8
12. Replace flexible disk drive (refer to the flexible disk drive 15 4 13 13 |6
subsystem manual).

13. Go to sheet 2 of this table. X
14, Call next level of support. 16 15 115 (9 |7 |8

15. Replace LMA PWA, slot Y. 12 12 |12 5

16. Replace LMA PWA, slot Z. 13 13 |13 6

17. Replace LMA PWA, slot AC. 14 14 |14 7
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TABLE 6-8. - LOADER FAULT DDLT (Contd)

Sheet 2 of 2

ASSUMPTIONS:

1. The load device is a diskette.

2. The following is typed in at the keyboard:

- J146 KG '

3. Observe the console display for any of the following conditions.

CONDITIONS: 112|13|4|5|6)7)8
Does the screen display?

1. K0003 Y N

2. K0004 Y

3. K0005

4, K0006

5. K0007

6. K0008 or KOOOA

7. K0009 or KOOOB Y N
ACTIONS:

1. Use another diskette (same program) if available. 1111111 ]1]1
2. Replace LMS PWA, slot X. 2 (6|7 (|(6|5|6|8]|F¢6
3. Replace LMS DATA PWA, slot V. 317 (87|67 7
4, Replace LMS ADDRESS PWA, slot W. 418|9(8]|7 8] 10 8
5. Replace flexible disk drive controller PWA, slot E. 5121222 |2]|2|?¢2
6. Replace I/0-TTY controller PWA, slot K. 6 |33 }5([3|3([3]3
7. Replace ALU PWA, slot M. 7141413454} 4
8. Replace SMI PWA, slot L. 8|5 10|/4|10/4|5]|5
9. Replace control 2 PWA, slot N. 919]5]9]18]9|6]29
10. Replace control 1 PWA, slot P. 101 101 6 | 101 9 { 10} 7 | 10
11. Replace flexible disk drive (refer to the flexible disk drive 14| 14 14 14| 14

subsystem manual).
6-30 60476080 A



TABLE 6-8. LOADER FAULT DDLT (Contd)

Sheet 2 of 2 (Contd)

ACTIONS (CONTD) Li2 3|4 5]6 7|8
12. Go to table 6-9. 15
13. Call next level of support. . 15| 15| 14| 14| 15| 14} 15

14. Replace LMA PWA, slot Y. 111111 11) 1111} 11| 11
15. Replace LMA PWA, slot Z. 12| 12| 12| 12| 12| 12| 12( 12
16. Replace LMA PWA, slot AC. 13|13} 13} 13 13I 13 13I 13
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TABLE 6-9. 1/0 FAULT DDLT

Sheet 1 of 1

ASSUMPTIONS:

1. This DDLT satisfies I/0 fault isolation and eliminates failure where peripheral controller
faults occur in loading the computer.

2. After each replacement-type ACTION (below), return to the beginning of the table from which
this table was entered.

CONDITIONS: 112)3

1. Is this the first entry into this table from a specific table and action? Y N

2. Have all 1/0 controller PWAs (except for FDD controller PWA) been removed from CPU Y N
(slots AB through J)?

ACTIONS:

1. Replace FDD controller PWA. X

2. Call next level of support. . 2

3. Replace FDD (refer to FDD subsystem manual). 1

4, Remove all I/0 controller PWAs (except FDD controller PWA) from CPU X
(slots AB through J).

NOTE: Following Action 4, if calling table and action passes, one I/0 controller at a time is
reinstalled, (in the slot from which it was removed) and the calling table is repeated
until the faulty controller is found and replaced.
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PARTS DATA 7

This section contains the spare parts listing, assembly
drawings and assembly parts lists associated with the LMS.
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L

BTITLE CPp) - AT429-A PREFIX | DOCUMENT NO. REV.
IR RSN /°5K x I8 LARGE MEMORY ARRAY  |SP | 96890038 | Ol
ﬁ%— 07 Lot oo [FIRST USED ON
APPR 1O/, (iledh 458l COES‘I;ZENT AT4238-A sHEET [/ OF 2
SHEET REVISION STATUS REVISION RECORD
REV] ECO DESCRIPTION DRFT | DATE | CHKD| ApPP
Ol |[DS/19300| CC. 8. PRE.RELEASED JV W) 05281 éf,j Aw
NOTES:
DETACHED LISTS

AAJ150 REV. 8/71

Figure 7-1. Large Memory Array Spare Parts List (Sheet 1 of 2)

PRINTED IN US.A.




L

\/ 0809.%709

G2 coworion  ASSEMBLY PARTS LIST

wri . 2
96890038 01 |B A |SPL"AT‘29‘& LBE MEM 128 X lé ps LT‘Z9A 10709781 10/09/81 |34}
wormen | oe ranT NuMsER auanTITY laas. ) PART DRSCRIPTION Tyt ot Lot I L, L fovnl il fod on
1|D|96890036 1,00 |PC [PWA=128K X 18 LGE MEM AR BINKT | IN AYMA | ([N
NUMBER OF LINE ITEMS = 1
HIGHEST FIND NUMBER = 1 .
sc‘ﬁ'b”" eV 200 WFG INFO ] ] ' PRINTED IN U.s.A,

Figure 7-1. Large Memory Array Spare Parts List (Sheet 2 of 2)




."" MTITLE SPL -BA222-A PREPIX NO. [Rav. |
S s ) (ARGE MEMORY SUBSYSTEM  [SPL 26 750269 | 02
_"l (a Joua eoen | FIRST USZD OM / oF 2
. ~.9/] COOE IDENT BA222-A Heer
m—ﬂ—m—lﬁ"‘-" 0132
SHEET REVISION STATUS . REVISION RECORD

lt.V ECO DESCRIPTION DRFT DATE CHKD | APP

or |05/9333| CB W PRE-RELEASED 4 ] 5{ AW

02 |oszzit7 |[FN 2 WAS 96890530 Erd P WA ED
NOTES:

. | oevacen Lists

AAISS AV, /7Y

TRITES W VS.A.

GO ENSwmon  ASSEMBLY PARTS LIST , SH. 2

96150269 02 |B |A [§PL=BA2272=A LARGE MEM SUBSYS lns BA222A [10/09/81 |022167 |01/20/82| A/ T|WF
P — e | e |52 [ —— ]::::.:; Jiasy A R 5l TS
e, [or eanr munsan ovanmey fumar ] eanv meschsTIon o] b Koo IO g o )
3| A| 88919628 1.00| PC| RACKPANEL MOD=LRG MEM SUBSYS IN AYMa( [N
1/D| 96890042 1.00{PC|PXA=LRG MEM SUBSYS DATA BINMT | IN AYM4| [N
296890530 T 00T P e PRA RO MEN—S RS Y S—ADDR—BINST—TOUT TORE LT T 0L L OB L TRy N
2|0{96890531 1,00| PC(PWA=LRG MEM SUBSYS ADDR BIPLT | IN|022167(012082 N
NUMRER OF LINE ITEMS = 4
HIGHEST FIND NUMBER = 3
) AAEINE-3 REV 540 PRINTE® I U.S.A.
SCMD MFG INFO

Figure 7-2. Large Memory Subsystem Spare Parts List
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Figure 7-3.

Large Memory Array Printed Wiring Assembly (Sheet 1 of 2}
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G

Oreoraion.  ASSEMBLY PARTS LIST

96890036 01 B D PWA=128K X 18 LGE MEM AR BINKT DS WAT429A 10/09/81 10/09/81 | 1/ 1
Sanen |27 sanT numeen ouanmry O HITH] iy I o L S g B
14 A 115153821 144,00 |PC [DYNAMIC RAM 16,384 BITS IN PPP4& N

1{C|24504382 2400 |PC |CAPoFXD SOLID TANTALUM IN PPP4| N
4|C|24563041 2400 |PC |RES FXD COMP 1/8W 4700 OHMS IN RRP4 N
5{4]75009915 4,00 |PC |RESISTOR PACy 330 QHMS IN PPP4& N
[ 2]h|B4996743 122,00 |PC |CAPyCER 100V ,01 MF IN PPP4!| [N
| 6|A|88812400 9,00 |PC [RIVET=SEMI=TUBULARsBRS +312 LG | IN PPP4 | N
. 715188880500 4,00 |PC |CAP ELECT~ALUM 16VDC 100UF IN PPP4 | IN
8CIBBBIEHKO0 i 1,00 |PC |INSULATOR=CARD FRAMEsUPPER IN PPP4 | (N
9{C 88896700 s 1,00 |PC |[INSULATOR=CARD FRAMEsLOWER IN PPP4| [N
10 |C 68896800 | 1,00 |PC |FRAME=CARD (CASTING) IN PPP4 | IN
! 31A|88897800 ! 12400 (PC|CAP-FIXED SOLID TANTs6VDCe12UF | IN PPP4 | |N
t 131A:88918800 : 20,00 {RC|IC 8797 TTL TRI=STATE HEX BFR IN PPP4 N
171A 88945400 ‘ 2400 |[PC |JUMPER 264AWG TEF INSULATED 50| IN PPP& N
15,1 196735900 | 1400 |PC PwB 32K X 18 M0S MEMORY ARRAY IN PPP4 ! |N
11,€|96890037 . REF PC{LOGIC=128 x 18 LGE MEM BI1NKT IN N
i . H B | B
i
{
I
; i ' i
: ' ! '
| | i '
| l ; | R
NUMBER OF LINE ITEMS = 15
HIGHEST FIND NUMBER = 17
SCMD MFG INFO

Figure 7-3. Large Memory Array Printed Wiring Assembly (Sheet 2 of 2)
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Figure 7-4. LMS Data Printed Wiring Assembly (Sheet 1 of 6)




7-10

o ASSEMBLY PARTS LIST
CORPORATION
96890042 01 B D PWA=LRG MEM SUBSYS DATA BINMT Ds EBR 18 10/09/81 10/709/81 | 1/ 2 MF
e, fow auannyy  fum | [p— Ao | asvaenve [Tierien [ue °:;'
13|C|24500039 1oP@{PC [RES FXD 25w 100 OHMS IN pPP& | N
14|C|24500063 3.P1PC |RES FXD. .25 1000 OHMS IN PPP4 | N
40 |c 24563700 18818 | INSULATION SLEEVING HIGH TEMP | IN pPP3| N
15 |4 [39452200 6468 ]|PC |RES NETWORK=VOLTAGE DIVIDR=SIP | IN pPpa| N
38C (52629949 S6o84 | IN [WIRE ELEC 30 GA WHITE IN PPP1| [N
19 (A 75009901 1.88{PC [RESISTOR MODULE 1K OHM 2 0/0 IN pPP4 | (N
20|A 75009906 1,89 |PC [RESISTOR MODULE 3,3K IN PPP4| N
2214 (84996719 | 1.80|PC [CAP,CER 100v 330 PF IN PPP& | N
39|a|84996721 , 1,80 [PC [CAPCER 100V 470 PF IN PPP&| N
23|A (84996743 i 16,80 {PC |CAPLCER 100V .01 MF IN pPP4 | N
24 (A (88812400 i 948 |PC [PIVET=SEMI=TUBULARyBRS 4312 LG | IN PPP4 | N
25|A|88880500 | 4GP {PC |CAP ELECT=ALUM 16VDC 100UF IN PPP4 | [N
2|a 88880900 8489 |PC(1C 7485 TTL 4=BIT MAGN COMPAR | IN PPP& ([N
1A 88882800 9.80{PC|IC T4174 TTL HEX D F/F W/CLEAR | IN PPP4 | (N
11 (A 88883300 9,08 |PC|IC 745257 QUAD 2-L O SEL/MUX IN PPP&| N
3|a|88883700 6,89 {PC|IC 74504 SCHOTTKY TTL “EX INV [ IN pPP4 | [N
5|a|88884100 3,08{PC|IC T4S11 SCHOTTKY TTL TPL 3=I | IN PPPA | N
17|A [88884200 3,84|PC|IC 74510 SCHOTTKY TTL 3=1 NAND | IN pPP& | [N
16 A 88884500 5,88 {PC|IC 74500 SCHOTTKY TTL QUAD 2~1 [ IN PPP& | [N
18 |2 laseBas00 1o§8(PC [IC 745113 SCHOTTKY TTL DUAL IN PPP4 | [N
9|a /88885100 3,8Q{PC |I1C 745138 TTL DECODER/MUX IN oppa [ N
7|4 88885200 5‘.“ PC [IC 745175 TTL QUAD D F/F W/CLR| IN PPP4 | N
26 |A 88886200 1.08[PC[1C 82509 TTL 576 BIT RAM IN PPPA | N
37|a (808896100 1.§8{PC [IC 7414 TTL HEX SCHMITT TRIGER | IN PPP4 | (N
27 |c|88896600 1o§8{PC [INSULATOR=CARD FRAMEsUPPER IN PPP4 | N
28|c 188896700 1,08 {PC [INSULATOR=CARD FRAMELOWER IN PPP4 | N
29 |c|88896800 1,89 |PC |[FRAME=CARD (CASTING) N pPP& | |N
30|A|88897800 34,8 |PC [CAP-FIXED SOLID TANTs6VDCe12UF | IN PPP4 | N
31|A|88918800 14,§0{PC [IC BT9T7 TTL TRI-STATE HEX BFP | IN PPP4 | N
32(A 188920800 3,0|PC|IC 745258 TTL QUAD 1~L SEL/MUX [ IN pPP4 | N
33 (A 88920900 11,#0|PC(I1C 8798 TTL TRI=ST HEX BFR/ZINV | IN pPPa | [N
6|A|88922800 9,88]PC |1C 93562/82562 TTL PAR/GEN/CHK | IN PPP4 | IN
12|A 88922900 To§#]PC|IC 74586 QUAD 2IN EXCLUSIVE OR | IN PPP4 | (N
4 (A188923000 3,§8]PC|1C 74574 TTL DUAL D EDGE F/F IN PPP4 | N
8|a|88923100 14,§01PC (IC 745174 TTL HEX D FLIP/FLOP | IN pPP4 | [N
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Figure 7-4. LMS Data Printed Wiring Assembly (Sheet 2 of 6)
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GDcSwowron  ASSEMBLY PARTS LIST

96890531 ox|n|o PWA=LPG MEM SURSYS ADDR B1PLT In< CRR 18 |01/20/82 01/20/82| 1/ 2 |wF
o sant mumsen avanrre |t 7o e Tl D T 0
11A|151]2100 1C NESSS N . PPP4 N
2| A| 15117200 1=C TTL DCRD2 IN PPP4| [N
3|A[ 15132000 1.Ce TAS1TS IN PPPA| N
4[A[15138800 IC T4S174y IN ppPa| [N
8|A[ 15145900 IC TTL DUAL 4INPUT NAND T74LS20( IN PPP4| [N
9| Al }5146800 1 C TYPE T4LS161Y IN PPPA| (N
10/ A[)5163310 IC T4S374 OCTAL LATCH TTL IN . PPPA| (N
11| A[ 15164102 CAP=TANT 12UF 6VDC 10PCT IN PPPA| [N
12(C| 24500027 RES FXD 25w 33 OMMS IN PPP4 N
13| | 24500033 RES FXD ,25W 56 OHMS IN . |rrPPa| [N
14(C|[ 24500039 RES FXD o,25W 100 nkuS IN PPP4& N
15| ¢c| 24500040 RES FXD o25W 110 OHMS IN 1. |eppa| (N
16|C| 24500043 RES FXD ,25W 150 OHMS - IN PPPA& N
17|C| 24500047 RES FXD ,25W 220 OHMS IN . PPP4 N
18(c(2450005) RES FXD ,25W 330 OHMS IN . |ePRa| IN
19/ C| 24500082 RES FXD ,25W 360 OHMS IN . PPP4 N
20(C|2450006] RES FXD o25w 820 OHMS IN - PPP&[ |N
21| C| 24500063 RES FXD ,25W 1000 OHMS IN . PPPA N
22| C| 24500066 RES FXD 425w 1300 OHMS IN T PPP4| IN
23(C| 24500087 RES FXD o25W 10000 OHMS IN PPP&| |N
24| A 39452200 RES NETWORK=VOLTAGE DIVIDR=-SIP| IN - |PPP&[ |N
58(C| 52629949 WIRE ELEC 30 GA WHITE IN 4 PPPL| |N
25| A| 75009901 RESISTOP MODULE 1K OHM 2 0/0 IN K PPP4| |N
26(A| 75009915 RESISTOR PACy 330 OHMS IN y PPP4| |N
27| A| 758085)S CAP=CERAMICo100V,y150PF IN - PPPA N
28| A 75808517 CAP=CERAMICo100V,220PF IN 5 PPPA| [N
29| A| 75808519 CAP=CERAMIC9100V,330PF IN %> |PPPA| |N
30| A| 75808521 CAP=CERAMICy100V,470PF IN i PPPA|[ |N
31| A| 78808523 CAP=FXD9CERe100Vy10PCT680PF IN : PPP4 N
32| A 75808524 CAP=CFRAMICo100V,B20PF IN o PPPA| |N
33| A 75808534 CAP=CERAMIC9100VyS600PF IN R PPPA| |N
34(A} 75808537 CAP=CERAMIC9100Vy(01MF IN y° |PPPA} N
35(A| 77830574 CAP=CERAMIC¢0,1UF 50V IN . |pPP4} N
36| A( 88812400 RIVET=SEMI=TUBULARyBRS o312 LG| IN PPP4| |N
37| A| 88880500 CAP ELECT=ALUM 16VDC 100UF IN PPP4| |N
T|A| 88883300 IC 745257 QUAD 2«f. D SEL/MUX IN PPP4 N
prrryayen SanTes inv.0a.
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NUMRER OF LINE ITEMS = 56
HIGHEST FIND NUMRER = 56
SCMD MFG INFO

Figure 7-5. LMS Address Printed Wiring Assembly (Sheet 2 of 5)
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LMS DIAGNOSTIC REFERENCE DATA A

This appendix describes the diagnostics used on the large
memory subsystem (LMS). The diagnostics consist of four
new Level I tests, three of which are derived from existing
ODS diagnostic tests.

CAUTION

Refer to appendix B for any specific
requirements and restrictions associated
with the use of ODS tests when they are
run with the LMS.

INTRODUCTION

This series of tests detects failures and provides the
necessary action codes so the diagnostic decision logic
tables (DDLTs) in section 6 of this manual may isolate
failures associated with the following printed wiring
assemblies:

Part/Equipment

Printed Wiring Assembly Number
Large memory subsystem, address PWA 96890530
Large memory subsystem, data PWA 96890042
Large memory array PWA 96890036
TEST NMEMONICS ..
The test mnemonics are as follows:
Instruction test LMSIN
Large memory subsystem memary test LMSM1
Large memory subsystem page file test LMSPG

Large memory subsystem dual-CPU test LMSDU

TEST PARAMETERS

The parameters for these tests follow the standard ODS
parameter list structure. Device-specific parameters are
in words 7;¢ through 1574. The run parameters are

displayed and modified according to the procedures
described for Level | test in the ODS reference manual.

MEMORY REQUIREMENTS .

All of the LMS tests are designed to execute within 64K
waords.

EXECUTION TIMES .

The execution times of the LMS tests are as follows:

60476080 A

LMSIN 20 seconds

LMSM1 9 minutes (testing 128K, excluding
section 4)

LMSPG 20 seconds

LMSDU 20 secaonds

LMSIN - INSTRUCTION TEST

TEST IDENTIFICATION
" 40

PURPOSE .

The instruction test validates the macroinstruction set,
both basic and enhanced instructions.

PARAMETERS .

The run parameters for LMSIN are listed in table A-1.

TABLE A-1. LMSIN RUN PARAMETERS

Initial
Word | Value (Hex) Definition
TESTID 0040 Test identification number
PASCNT 0000 Test pass count
ERRCNT 0000 Test error count
1 0080 Control word
2 0001 Repeat count
3 1234 Sections selected
4 5678 Sections selected
5 9ABO Sections selected
6 0000 Sections selected
7 0000 Equipment address (not
used)
8 0000 Interrupt lines (not used)
9 0000 Logical unit (not used)
A FFFF Multi-Tevel indirect
switch
B 0001 Emulator (1 = version D
or later)

A-1



Parameter B defines the version of the emulator used. A
one signifies that version D or a later version of the
emulator is being used.

ORGANIZATION .

LMSIN is identical to ODS test MPINS with the following
exceptions:

® ThetestID is 40,
@® There are differences in section B.

The MPINS test requirements and section descriptions in
the ODS reference manual listed in the preface apply to
LMSIN, with the exception of the parameter list and
section B.

INITILIZATION

The initialization section is not selectable. It is executed
once before executing the test.

This section initializes the low memory area that is to be
used by the test sections. A table of a sliding one bits and
a pointer to that table are placed into memory, starting at
location 7. The memory layout after execution of the
initialization section is shown in the ODS reference manual.

Section B - Version D Miscellaneous Instructions ..

Section B executes only if parameter B is non-zero. The
section tests the operation of the miscellaneous
instructions added in the version D emulator of the
CYBER18. The page registers are tested with 9-bit data
(FF1g). The list of instructions is given in section 5 of
the ODS reference manual.

MESSAGES ..

Action Codes .

The LMSIN action codes are the same as those listed and
described for MPINS in the ODS reference manual, with
the exception of the test ID.

Error Codes ..

The error codes for LMSIN are the same as those listed in
the ODS reference manual for MPINS except that the test
ID is 40 (for example 40XX).

Action Messages ..

Refer to MPINS in the ODS reference manual for the
messages applicable to LMSIN.

RESTRICTIONS ..

LMSIN uses an area of low memory from location 714 to
location 1Dj¢ regardless of where it is loaded in

memory, thereby destroying any data or code that resides
there. :

LMSM1 - LMS MEMORY TEST
(MEUM1)

TEST IDENTIFICATION
41

PURPOSE

LMSML1 verifies that every word of the memory and the
addressing line are functioning properly. It loads, stores,
writes, and compares special patterns that are determined
by the sections selected to be executed. It verifies that
the parity logic bit is storing data correctly and
functioning properly.

PARAMETERS

The run parameters for LMSML1 are listed in table A-2.
Parameter A defines the number of large memory array
(LMA) printed wiring assemblies in the system. A
maximum of 8 LMAs are permitted (4 LMAs in the internal

CPU and 4 LMAs in the external CPU).

Parameter B defines the most significant four bits of the
starting address for memory testing.

Parameter C defines the least significant sixteen bits of
the starting address for the memory testing.

Parameter D defines the most significant four bits of the
stopping address for the memory test.

Parameter E defines the least significant sixteen bits of
the stopping address for the memory test.

Parameter F is of the format 000X, where X determines if
memory sizing is to be performed (X=0 for memory sizing
and X=1 for no sizing).

Parameter 10 is the number of times to extend random
number pattern without reinitializing in sections 4 and 5.
Each number will raise the test time for these sections by
the factor selected.

Parameter 11 defines the first special data pattern to be
used in the test.

Parameter 12 defines the second special data pattern to be
used in the test.

ORGANIZATION .
The test LMSMI consists of the following sections:
Initialization
Section 1 - Addressing
Section 2 - Basic patterns
Section 3 - Marching ones and zerﬁs
Section 4 - Moving inversion

Section 5 - Random data at random address

60476080 A



TABLE A-2. LMSM1 RUN PARAMETERS
Initial
Word |Value (Hex) Description
TESTID 0041 Test identification number
PASCNT 0000 Test pass count
ERRCNT 0000 Test error count
1 0088 Control word
2 0001 Repeat count
3 1235 Sections selected
4 6840 Sections selected
5 0000 Sections selected
6 0000 Sections selected
7 0000 Equipment address (not
used)
8 0000 Interrupt lines (not used)
9 0000 Logical unit (not used)
A 0001 Number of 128K memory
arrays (Format = OORL)
L (bits 0-3) number in
local bank (1-4)
R (bits 4-7) number in
remote bank (1-4)
B 0000 Start address MSBs (0-$F)
C 0000 Start address LSBs
(0-$FFFF)
D 0001 Stop address MSBs (0-$F)
E FFFF Stop address LSBs
(0-$FFFF)
F 0000 Size memory (0 = Size,
1 = Do not size)
10 0001 Random pattern extender
11 cDCD Special data pattern 1
12 4545 Special data pattern 2

60476080 A

Section 6 - Parity bit
Section 7 - Protect bit

Section 8 - Selectable pattern termination

Initialization

This section will size memory, if this operation is not
prohibited by the operator, and compare this value with the
number of 128K word blocks of memory (parameter word
A). If these values do not match, an error is reported.
This error may be due to an incorrect parameter in ward A
or a hardware error. The test will not continue until these
values agree or until the sizing of memory is prohibited.
For the test to execute, the following conditions must be
met:

1. The start address must be less than or equal to the
stop address, which must be less than or equal to the
last address based on parameter entry A.

2, The start and stop address cannot contain any

non-contiguous memory.

When these conditions are met, the section moves the
loader and parameter list into the lowest 16K of memory
to avoid destruction by the test.

Section 1, Addressing .

To verify that locations are addressed correctly, a unique
number is written into the last address of every 2K
increment within the test area specified by the operator,
except where the program is loaded (0-16K). After the
writing, the locations are read and verified. The next part
of the test is to write sequentially in every address from
the stop address to the start address. In the same sequence
all the locations are read and verified. The test area is
then written in reverse order, stop to start. The addresses
are then read and verified in the same order. The pattern
written in each location is the AB register used for
addressing the cell.

Section 2, Basic Pattems .

This section verifies that every memory cell can be written
to and read from using basic data patterns. The patterns
used are 0000/FFFF and 5555/AAAA.

Section 3, Marching Ones and Zeros .

This section verifies that writing into one memory cell
does not affect the contents of another cell. This detects
decoding problems. This section tests one 16K chip at a
time. If the start address specified is not on the chip
boundary, the part of the 16K chip from the start address
to the upper boundary is tested before going to the next
chip.
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‘Section 4, Moving Inversion ..

This section checks the memory with a moving inversion
pattern. Each 16K chip is tested separately.

Memory is backgrounded with zeros. In addition to both
true and complimented data, moving inversion uses a
sliding data pattern and marches both forward and
backward by ones, twos, and fours, expanding in this
manner up to a 16K chip address space.

Section 5, Random Data at Random Address ..

Each 16K chip will be tested using a random data pattern.
A location will first be loaded with a random number. That
location will then be tested with a random number
pattern. When 160K addresses have been selected, the next
16K chip will be tested. If parameter 10 is set to a value
greater than one, additional groups of patterns will be used
without the random number generator reinitializing itself.

Section 6, Parity Bit Test

This section verifies the parity generator logic and the
parity bit storage capability.

There are two subsections in this section.

Subsection 1

This subsection checks the parity generator logic by
following the steps below for one location within the
program:

1. Write a pattern.
2. Read the 16-bit data and verify correct parity,

3. Read the ECC status and verify the parity and protect
bits.

These three steps are completed for a sliding ones pattern
as well as the following patterns:

Data

0001
0000

FFFF
5317

D787
D387
D337

Shbsecti on 2

This subsection writes a marching ones and zeros pattern
on the parity bit chip. The parity bit is then checked by
reading the ECC status that contains the parity bit. If
parity error occurred, the status will indicate the error.

Subsection 2 tests the 16K chips one -at a time. If the start
address specified is not on a 16K boundary, the part of the
16K chip from the start address to the next 16K boundary
is tested before going on to the next chip.

To set the parity bit (=1), the 16-bit data used is 8 and the

protect bit is set. To clear the parity bit (=0), the 16 bit
data used is 9 and the protect bit is set.

A-4

The following steps are completed for each 16K area:

1. Write 0 to all parity bits.

2, Set ADDR to the start address.

3. Read the ECC status of ADDR and check the parity.

4, Write 1 to the parity bit.

5. Increment ADDR by 1.

6. If ADDR is less than or equai to the stop address, go
to step 3.

7. Set ADDR to the stop address.

8. Read the ECC status and check the parity.
9. Write O to the parity bit of ADDR.

10. Decrement ADDR by 1.

11. If ADDR is greater than or equal to the start address,
go to step 8.

12. Read the ECC status of all locations from the start to
the stop address and check the parity.

Section 7, Protect Bit (Local Bank Only) . ...

This section verifies that the protect bits can be set and
cleared. The pattern used is the marching ones and zeros.
Since the protect bit cannot be cleared in full write mode,
this section runs with the protect system enabled.

Only the protect bits in the local bank are tested due to
not being able to read status of the protect bit in the
remote bank.

This section consists of two subsections.

Subsection 1

This subsection runs without the protect system and
verifies that all the protect bits are set to one.

Subsection 2

This subsection first outputs a message to enable the
protect system.

The following steps are completed for each 16K area:
1. Set ADDR to the stop address.
2. Write 0 to the protect bit.

3. Read the ECC status and verify the protect bit is
clear.

4. Write 1 to the protect bit of ADDR.
5. Increment ADDR by 1.

6. If ADDR is less than or equal to the stop address, go
to step 2.

7. Read the ECC status of all locations from the start to
the stop address and verify the protect bit is set.

60476080 A



Section 8, Selectable Pattern ..

Two 16-bit data patterns are defined in the parameter list.
This section writes the first pattern in the first location,
second pattern in the second location, and so forth until
every location in the test area has been filled. The data is
then read and verified.

After each read/write operation, parity error is checked.

MESSAGES
Action Codes .

The action codes listed in table A-3 are issued when the
test encounters an error condition.

TABLE A-3. LMSM1 ACTION CODES

Action English

Code Text Description

4100-4107 | ADRING ERR Addressing error in

128K block 00-07
4110-4117 [PARITY ERR Parity error in
128K block 00-07

Data error in 128K
block 00-07

4110-4117 | BAD DATA
Y

4110-4117 | PARITY BIT Parity bit error in

128K block 00-07
4110-4117 | PROTECT BIT protect bit error
in 128K block 00-07

4180 PARAM ERR-LCL | Number of 128 K
blocks specified in
parameter A is
different from
value computed by
program in local
bank.

4181 PARAM ERR-RMT | Number of 128K
blocks specified in
parameter A is
different from
value computed by
program in remote
bank.

4182 PARAM ERR-ADR | Start and/or stop
address is not
correct. Either
start is greater
than stop or an
address outside
existing memory.
4190 MPF ERR Memory page file
error.
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Emror Mnemonics .

ACVA Actual value

ADDR Address that was in error
EXVA Expected value

PREG Page register number in error

Action or Informative Messages .
The following message can occur in section 1 of LMSM1:
ADDRESSING ERROR IN 64K-BLOCK xx

In all sections an informational message is displayed to
indicate test progression:

INFORMATIVE MSG NOW TESTING xxxx,xxxx TO
YYYYsYYYY

RESTRICTIONS

The LMSMI restrictions are as follows:
® The test cannot be restarted from an error stop.

® The test cannot be restarted while executing a
section.

@ There is no subsection to repeat execution on a
subsection. Looping on a location can be achieved

by setting the start address equal to the stop
address and repeating a section.

LMSPG - LMS PAGE FILE TEST

TEST IDENTIFICATION
48
PURPOSE
LMSPG verifies the operation of the memory page file

(MPF).

PARAMETERS -

~ The run parameters for LMSPG are listed in table A-4.

Parameter A defines the number of contiguous blocks of
128K words starting from location 0. A maximum of 8
blocks are allowed.

Parameter B defines the address of the first memory page
file location to be tested in sections 2 and 5.

Parameter C defines the last memory page file location to
be tested in sections 2 and 5. The maximum value of this
parameter is $003F.

Parameter D defines the first data pattern (9 bits) to be
used in section 2.

Parameter E defines the secand data pattern (9 bits) to be
used in section 2.



TABLE A-4. LMSPG RUN PARAMETERS

Initial
Word |{Value (Hex) Description
TESTID 0048 Test identification number
PASCNT 0000 Test pass count
ERRCNT 0000 Test error count
1 0088 Control word
2 0001 Repeat count
3 1234 Sections selected
4 0000 Sections selected
5 0000 Sections selected
6 0000 Sections selected
7 0000 Equipment address (not
used)
8 0000 Interrupt lines (not used)
9 0000 Logical unit {not used)
A 0001 Number of 128K memory
arrays (Format = QORL)
L (bits 0-3) = number
in local bank (1-4)
R (bits 4-7) = number
in remote bank (1-4)
B 0000 First MPF address tested
C 003F Last MPF address tested
D 0155 Special data pattern 1 (9
bits)
E 00AA Special data pattern 2 (9
: bits)
ORGANIZATION ..

LMSPG consists of an initialization and a termination
section and five test sections.

Initialization

This section verifies the parameters in the parameter list
to insure that they are in the proper range. If the
parameters are not correct, the test will not proceed. Just
before completing, this section moves the loader and
parameter list down next to the test so they will not be
destroyed. The operator is required to reset the
multi-level switch (MLI).

Section 1, Page File Addressing

This section verifies the addressing capability of the
memory page file (MPF). It is composed of two subsections
that load each location (register) in the page file with its
respective address. Each location is read and verified to
check the addressing capability and reread to check that
the first read did not cause the original data to be lost.

Subsection 1

Subsection 1 writes the bage file in ascending order (0 to
3F16). }

Subsection 2

Subsection 2 writes the page file in descending order
(3F14 to 0).

Section 2, Page File Data .

This section verifies the data retention properties of the
memaory page file and the control register. Two of the
subsections write the data pattern specified in parameter
words D and E into an area of consecutive locations in the
page file whose boundaries are described by parameters B
and C. Each location is read and verified to contain the
proper data pattern.

Subsection 1

Subsection 1 writes all zeros in all MPF locations specified
in the parameter list. It reads them and verifies the data.
It then repeats the operation using all ones as data.

Subsection 2

Subsection 2 stores the data pattern specified by
parameter D, then E, in consecutive locations in the page
file. This alternating pattern is spread throughout the
specified area.

Subsection 3

Subsection 3 is identical to subsection 2, except that the
alternating pattern is parameter E followed by parameter

Subsection 4

Subsection 4 writes, reads, and verifies the upper page
address bits in the control register. The data of zeros,
ones, and the patterns specified in the parameter list are
used.

Section 3, Memory Addressing ..
This section accesses all memory pages in page mode, to

verify that all pages are addressed correctly. The section
consists of two subsections. '

60476080 A



Subsection 1

A single location in the page file is used to access all pages
of available memory above the BK words reserved for the
test. The last word of each page is written with its
corresponding page number. Each data location is then
read and verified to contain its corresponding page
number. Absolute location 3FFF;g is also read in
absolute mode to verify that the lower 11 bits of the
logical address are working in page mode (the expected
value is 7). The test is then relocated to the upper 8K of
the first 16K memory area to check the addressing of
pages O through 3.

Subsection 2

All locations in the page file are used to address a single
memory address (3FFFj¢). For each page file location
to be tested, the memory location is set to zero, and the
page file location is set to page 7. (Page file locations 0
through 3 and 20j4 through 23;, are set to O through 3
respectively, since this is the ]test program area.) The
processor is placed in page mode and page 7 is written into
the memory location. The processor is then placed in
absolute mode, and the memory location is read and
verified to contain 7.

Section 4, Muiti-Level Indirect Test
This section verifies the operation of the multilevel
indirect logic in page mode.

Subsection 1

A single-level indirect operation is attempted in page
mode, and the retrieved data is verified to be as expected.

Subsection 2

A multi-level indirect addressing operation is attempted in
page mode, with the multi-level indirect (MLI) addressing
bit off. The retrieved data is verified to be as expected.
(A message instructs the operator to manipulate the bit in
the functional control register.) :

Subsection 3

A multi-level indirect addressing operation is attempted in
page mode, with the multi-level indirect addressing bit on.
The retrieved data is verified to be as expected. (A
message instructs the operator to manipulate the bit in the
function control register.)

Termination

This section returns the loader and the parameter list to

their original locations.

MESSAGES .
Action Codes

The action codes listed in table A-5 are issued when the
test encounters an error condition.
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TABLE A-5. LMSPG ACTION CODES
Acticn English
Code Text Description

4803 | FIRST MPF

4804 | LAST MPF

4843 | MPF PATTERNS

4801 [ LOCAL MEM SIZE

4802 | REMOTE MEM SIZE

4805 (MLI SW NOT OFF
4841 | MPF#MPF ADRS-AS

4842 | MPF#MPF ADRS-DS

4844 | MPF-LOCAL PAGE

4845 | MEM LOC $3FFF
4846 | MPF-LOCAL PAGE

4847 | ALL MPFS-PAGE 7
4848 | TA-SW OFF-MSBOFF
4849 | IA-SW OFF-MSBON
484A | IA-SW ON-MSBON

484B | MPF-EXTNL PAGE

Local memory size
parameter error.

Remote memory size
parameter error.

First MPF parameter
error,

Last MPF parameter
error.

Requested MLI off,
but still on.

MPF location # MPF
address (ascending).

MPF location # MPF
address (descending).

Alternating patterns
to MPF data error.

Write page number to
last word memory
page.

Last word page 7 # 7.

Write page number to
last word memory
page 0-3.

Write page mode,
read absolute all
pages.

Data fetched 1l-level
indirect in page not
correct.

Data fetched multi-
level indirect in
page not correct.

Data fetched
multi-Tevel indirect
MLI off not correct.

Same as 4844 except
to external page.

Error Mnemonics ..

ADAT Actual data read

EDAT Expected data value

FMPF First memory page file register number
LMPF Last memory page file register number
LMEM Local memory size parameter

MEM Memory size parameter

MPF Memory page file register number
RMEM Remote memory size parameter




Action Messages .

There are no messages for LMSPG.

RESTRICTIONS

In a dual-CPU configuration, the CPU under test should be
halted to prevent inteference which may cause errors.

A halt indicating a parity error may occur if memory

parity errors are not cleared first by running the memory
test LMSM.

LMSDU - LMS DUAL-CPU TEST

TEST IDENTIFICATION
49

PURPOSE .

LLMSDU tests the control between the 255x Network
Processing Unit dual processor (dual-central processor unit)

and the dual-MPY configurations. LMSDU also checks .

interrupts and memory interactions and the external
memory protect fault mechanism.

NOTE )

Throughout the LMSDU text, the
multiplexer processor is referred to as
CPU II and the base processor as CPU I.
On a dual-MP system panel, these are
marked as I (CPU B) and II (CPU A),
respectively.

PARAMETERS

Table A-6 lists the run parameters. Parameters 8, A, and
B indicate the macro (000x) or micro (00x0) interrupt lines
in the respective processors. For the dual-MP system,
parameter 8 refers to the SM115 local/SM208 external
interrupt line in CPU I; parameter A refers to the SM206
local/external interrupt line in CPU II; and parameter B
refers to the SM205 local interrupt line in CPU IL The
default parameters, as shown, are for the dual-MP system.
The parameters 8 and A only, indicate the SM205
local/external interrupt line for CPU I (0003), and the
SM206 local/external micro interrupt line for CPU II
(0030), respectively.

Parameter word C indicates to the test whether the
configuration is the dual-MP system, for which the
parameter is zero, or the 255x dual-processor system, for
which the parameter must be set nonzero.

Parameter words D and E specify the micromemory page
into which the microcontrol program is to be stored for
CPU I and CPU II, respectively (normal range, 4 through
F). The range of each parameter is verified in the
initialization section, and section 1 uses all of the stated
parameters.

- TABLE A-6. LMSDU RUN PARAMETERS

Initial :
Word |[Value (Hex) Description
TESTID 0049 1D
PASCNT 0000 Pass count
ERRCNT 0000 Error count
1 0088 Control word
2 0001 Repeat count
3 1234 Sections selected
4 5678 Sections selected
5 0000 Sections selected
6 0000 Sections selected
7 0000 Equipment address (not
used)
8 0005 Interrupt lines for CPU I
9 0000 Logical unit (not used)
A 0005 Interrupt line for CPU II
B 0003 SM205 interrupt line for
CPU IT (dual MPs only)
c 0000 Configuration flag ( 0 =
dual MPs)
D 0007 CPUVI micromemory page
E 0008 CPU II micromemory page

NOTE

The parameter values are checked only
in the initialization section. If any
parameter is changed during execution,
the test should be restarted to ensure
accurate results.

ORGANIZATION

The dual-processor test is organized into eight sections,
plus an initialization and a termination section.

The test program is always loaded into CPU 1, which
becomes the master processor. It controls CPU II action
by moving relevant test routines into and setting flags in
CPU II memory. CPU I also detects error conditions in
CPU II interrogating flags in CPU II memory. CPU 1
reports all errors from either processor. If a switchable
console display is the system comment device, it must be

TThe CYBER 18-25 and 18-30 processors are referred to throughout the LMSDU text as dual MPs or a dual-MP system.

A-8
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switched to CPU L. All operator interaction is through the
ODS executive (in CPU D).

With the exception of section 1, all subsections of all
sections are executed regardless of previous error
conditions.

Sections 1 and 8 of the test concern the control of CPU II
by CPU I and the inter-processar interrupts (see tables A-7
and A-8).

TABLE A-7. 255x SYSTEM STATUS/MODE
BIT ASSIGNMENTS

Status/
Mode
Bit CPU I CPU II
M115 Not used MILIA status
SM205 Generates local Generates
macro interrupt macro
interrupt in
CPU I
SM206 Generates micro Generates
interrupt in Tocal micro
CPU II interrupt
SM208 Used to clear and Not used
start CPU II

TABLE A-8. DUAL-MP SYSTEM STATUS/
MODE BIT ASSIGNMENTS

Status/
Mode
Bit CPU I CPU II
SM115 Generates local MLIA status
macro interrupt
SM205 Not used Generates
local macro
interrupt
SM206 Generates macro Generates
interrupt in Tocal macro
CPU II interrupt
SM208 Used to clear and Generates
start CPU II macro
©interrupt in
CPU I
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Through the use of control programs in read/write
micromemory in both processors and the escape to micro
sequence (EMS) instructions, the status/mode bits are
manipulated, and the expected micro and macro interrupts
are handled and verified in each processor.

Sections 2 through 7 concern the memory interaction (that
is, the simultaneous access of local and remote (external)
memory by both processors and the protect system). Refer
to table A-9 for the summary of memory operations.

There are six possible memory activities that can occur:

® Read from local memory

® Read from external memory

® Write to local memory

® Write to external memory

® Read-modify-write (RMW) to local memory

® RMWto external memory
Of the 36 possible combinations, 18 are tested in LMSDU.
Of the remaining 18, 15 are tested as the program is loaded
into the other processor; and three occur as the test
programs are executing in both processors during the test.
These test routines are written and executed in a manner

that ensures a high statistical probability of simultaneous
memory access from both processors.

Section 1, Inter—Processor Control

This section verifies that CPU I can control CPU II by
manipulating status/mode bit SM208. It consists of three
subsections.

NOTE

This section must always be the first
section selected and cannot be bypassed
since it performs the initialization of
CPU II. A parameter error message is
displayed if section 1 is not the first
section selected.

Subsection 1

CPU [ moves a control program into CPU II macromemory
and attempts to start CPU II by setting SM208 off and then
on. The expected action in CPU II is verified by CPU I
through interrogation of a flag word in CPU IL

Subsection 2

CPU I verifies that CPU II may be halted by resetting
SM208 and restarted by setting SM208.

A-9



TABLE A-9. MEMORY INTERACTION SECTIONS AND SUBSECTIONS
Operation in CPU I
Read I Read II Write I Write II RMW I RMW II
Section 2 Subsection Subsection Subsection
Read II 1
Section 3 Subsection Subsection Subsection Subsection Subsection
Read 1 1 2 3 4 5
Section 4 Subsection Subsection Subsection Subsection
Operation Write II 2 3 4
in CPU 11
Section 5 Subsection Subsection Subsection
Write 1 1 2 3
Section 6 Subsection Subsection
RMW 11 1 2
Section 7 Subsection
RMW I 1

Subsection 3

CPU II is instructed to enter an idle loop that continually
monitors a flag word set by CPU I. Then CPU 1l is
instructed to load its mlcromemory with a control
program. (Micromemory write is always enabled in both
processors. Refer to tables A-7 and A-8.)

Section 2, Read |l from 1l

Section 2 consists of three subsections.

Subsection 1

This subsection simultaneously reads CPU II memory from
CPUII and reads CPU II memory from CPU L.

Subsection 2

This subsection simultaneously reads CPU II from CPU II
and performs a read-maodify-write to CPU I from CPU I.
Subsection 3

This subsection simultaneously reads CPU II from CPU II
and performs a read-modify-write to CPU II from CPU 1.
Section 3, Read | from I

Section 3 consists of five subsections.

Subsection 1

This subsection simultaneously reads CPU I from CPU II
and reads CPU II from CPU 1.

Subsection 2

This subsection simultaneously reads CPU I from CPU II
and writes CPU I from CPU L.

Subsection 3

This subsection simultaneously reads CPU 1 from CPU II
and writes CPU II from CPU L

Subsection 4

This subsection simultaneously reads CPU I from CPU II
and performs a read-modify-write to CPU I from CPU L

Subsection 5

This subsection simultaneously reads CPU I from CPU II
and performs a read-modify-write to CPU II from CPU L

Section 4, Write Il from Il

Section 4 consists of four subsections.

Subsection 1

This subsection simultaneously writes CPU II from CPU Il
and writes CPU I from CPU I,

Subsection 2

This subsection simultaneously writes CPU II from CPU II
and writes CPU II from CPU 1.
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Subsection 3

This subsection simultaneously writes CPU II from CPU II
and performs a read-modify-write to CPUI from CPU 1.

Subsection 4

This subsection simultaneously writes CPU II from CPU II
and performs a read-modify-write to CPU II from CPU L.

Section 5, Write | from |l

This section c-ons'istshoif three subsections.

Subsection 1

This subsection simultaneously writes CPU I from CPU II
and writes CPU II from CPU I.

Subsection 2

This subsection simultaneously writes CPU [ from CPU II
and performs a read-modify-write to CPU I from CPU L.
Subsection 3

This subsection simultaneously writes CPU I from CPU II
and perfarms a read-modify-write to CPU II from CPU L.
Section 6, RMW. I from Il

This section consists of two subsections.

Subsection 1

This subsection simultaneously performs a
read-modify-write to CPU II from CPU II and to CPU I
from CPU I

Subsection 2

This subsection simultaneously performs a
read-modify-write to CPU Il from CPU II and to CPU II
from CPU L

Section 7, RMW | from Il

Section 7 snmulta;meously performs a read-modify-write to
CPUII from CPUI and to CPU I from CPU II.

Section 8, Inter—Processor Interrupts

Section 8 verifies that the intei-—processor interrupts
provided by the hardware and the interconnecting cables
function as specified (see tables A-7 and A-8).

The section consists of eight subsections, each of which
determines whether it is executed based on the input to the
parameter list of the configuration type. Subsections 1, 2,
5, and 6 are executed for a dual-MP system; and
subsections 2, 4, 7, and 8 are executed for the 255x
Network Processing Unit.
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All the inter-processor interrupts are verified, first locally
by having each processor interrupt itself (subsections 1
through 4 (see tables A-7 and A-8), and then processor to
processor. All interrupts, both micro and macro in both
processors, are verified to occur on the interrupt line
specified in the parameter list.

Subsection 1

This subsection is executed only for a dual-MP system; it
verifies that if SMI115 is set in CPU I, a local macro
interrupt is generated on the specified line.

Subsection 2
This subsection is executed for both systems. It verifies
that if SM205 is set in CPU II for a dual-MP system and in

CPU I for the 255x system, a local macro interrupt is
generated on the specified line.

Subsection 3
This subsection is executed only for a dual-MP system, it

verifies that if SM206 is set in CPU II, a local macro
interrupt is generated on the specified line.

Subsection 4
This subsection is executed only for the 255x system, it

verifies that if SM206 is set in CPU II, a local micro
interrupt is generated on the specified line.

Subsection 5
This subsection is executed only for a dual-MP system, it

verifies that if SM206 is set in CPU I, a macrao interrupt is
generated on the specified line in CPU IL

Subsection 6

This subsection is executed only for a dual-MP system, it
verifies that if SM208 is set in CPU II, a macro interrupt is
generated on the specified line in CPU I.

Subsection 7

This subsection is executed only for the 255x system, it
verifies that if SM205 is set in CPU II, a macro interrupt is
generated on the specified line in CPU I,

Subsection 8

This subsection is executed only for the 255x system, it
verifies that if SM206 is set in CPU I, a micro interrupt is
generated on the specified line in CPU II.

MESSAGES

Table A-10 lists the LMSDU action codes.

RESTRICTIONS

Séétion 1 must always be the first section selected since it
performs all the preliminary testing and start-up of CPU IL.
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TABLE A-10.

LMSDU ACTION CODES

Action .
Code English Text

Description

Additional Information

4901 SEC 1 NOT FIRST

LINE A PARAMETER

PAGE PARAMETER
B205-LCL-NO INT
B205-LCL-0THER
B205-LCL-MULT
A205->B-NO INT
A205->B-0THER
A205->B-MULT
4902 A NOT RUNNING

A NOT STOPPED
A NOT IDLING

CPU-A TIMEOUT

4903 B115-LCL-NO INT

4904 B115-LCL-OTHER

LINE B PARAMETER

Section 1 must be the first
section selected.

The CPU I interrupt line

-| parameter value is not in
the range 1-Fjg or 1016-FO16.

The primary or secondary

CPU II interrupt line para-
meter value is not within
the range 1-F15 or 1036-FO16.

The parameter value for the
CPU I or II micromemory page
is not within the range 1-F.

No local interrupt occurred
when SM205 was set in CPU I.

When SM205 was set in CPU I,
a local interrupt occurred
on a line other than the
specified line.

More than ohe local interrupt
occurred when SM205 was set
in CPU I.

No interrupt occurred in CPU I
when SM205 was set in CPU II

When SM205 was set in CPU II,
an interrupt occurred in CPU I
on a line other than that
specified.

More than one interrupt
occurred in CPU I when SM205
was set in CPU II.

CPU II did not start from
zero when CPU I reset and
set SM208.

CPU II did not halt execution
when CPU I reset M208.

CPU II did not enter its idle
loop when restarted from zero.

CPU II did not return to its
idle loop within three seconds
after a request to initiate an
operation (may be hung up).

No Tocal interrupt occurred
when SM115 was set in CPU I.

When SM205 was set in CPU I,
a local interrupt occurred on
a line other than that
specified.

SEC1

LINE

First section select word

CPU 1 line parameter value

LINE

PAGE

CPU II interrupt line value

= CPU I/II micromemory page

parameter value

EDAT

EDAT
ADAT

EDAT
ADATY

EDAT

EDAT
ADAT

EDAT
ADATT

EDAT

EDAT
ADAT

Expected line number

Expected line
Actual Tine

Expected line ADAT

Expected Tine number

Expected line
Actual Tine

= Expected Tine ADAT

Expected interrupt line

Expected line
Actual Tline

Tines 7, 4, and 2).
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TABLE A-10.

LMSDU ACTION CODES (Contd)

Action
Code

English Text

Description

Additional Information

4904
(Contd)

4905

4906

4907

4908

4909

490A

B115-LCL-MULT

A208->B-0THER

A208->B-MULT

A205-LCL-NO INT

A206-LCL-OTHER
A206~LCL-MULT

B206->A-0THER

B206->A-MULT
A205-LCL-OTHER
A205-LCL-MULT

A206-LCL-NO INT
B206->A-NO INT
A208->B-NO INT

RDAFA-RMBF B-
RMWB

RDAFA-RDAFB-
DATA

More than one local interrupt
occurred when SM115 was set
in CPU I.

When SM208 was set in CPU II,
an interrupt occurred in CPU I
on a line other than that
specified.

More than one interrupt occurred
in CPU I when SM208 was set in
CPU II.

No Tocal interrupt occurred when
SM205 was set in CPU II.

M206 was set in CPU II, local
interrupt occurred on a line
other than that specified.

More than one local interrupt
occurred when SM206 was set in
CPU II.

When SM206 was set in CPU I,

the interrupt in CPU II occurred
on a line other than that
specified.

More than one interrupt occurred
in CPU II when SM206 was set in
CPU I.

When SM206 was set in CPU II,
a local interrupt occurred on a
line other than that specified.

More than one local interrupt
occurred when SM115 was set
in CPY II.

No Tocal interrupt occurred when
SM206 was set in CPU II.

No interrupt occurred in CPU II
when SM206 was set in CPU I.

No interrupt occurred in CPU I
when SM208 was set in CPU II.

Following the simultaneous

_ execution of RDAFA and RMBFB,

the data in the RMW location
does not equal 6414,

During the simultaneous execu-
tion of RDAFA and RDAFB, a

data miscompare error was
detected by CPU 1.

EDAT = Expected line

EDAT = Expected line

ADAT = Actual Tine

EDAT, = Expected line

ADATT

EDAT = Expected interrupt line

EDAT = Expected line

ADAT = Actual line

EDAT, = Expected line

ADATT

EDAT = Expected line

ADAT = Actual line

EDAT, = Expected line

ADATT

EDAT = Expected line

ADAT = Actual 1line

EDAT. = Expected line

ADATT

EDAT = Expected interrupt line

EDAT = Expected line number
"EDAT = Expected line number

DATA = Actual data content of

RMW Tocation
FLAG = Number of data errors
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TThe first four interrupts are indicated in the order 4-3-2-1 (that is, 0247
lines 7, 4, and 2).

indicates three interrupts on
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TABLE A-10. LMSDU ACTION CODES (Contd)
Action .
Code English Text Description Additional Information
490A RDAFA-RMAFB- Following simultaneous execu- DATA = Content of RMW location
(Contd) RMWA tion of RDAFA and RMAFB, the
content of the RMW Tocation in
CPU II does not equal 6416, . )
RDBFA-RDAFB- During the simultaneous execu- FLAG = CPU I error 1"1agJr
DATA tion of RDBFA and RDAFB, an
error was detected by CPU I.
RDBFA-WRAFB- Following the simultaneous DATA = Actual data
ADAT execution of RDBFA and
WRAFB, the CPU II memory
data is not as expected.
RDBFA-RMAF B- Following the simultaneous DATA = Actual data
RMWA execution of RDBFA and
RMAFB, the RMW location
data in CPU II does not equal
6416.
WRBFA-WRAF B- Following the simultaneous DATA = Error count
ADAT execution of WRBFA and
WRAFB, the data in CPU II
memory is not as expected
-~ (a1l zeros).
WRBFA-RMAF B- Following the simultaneous DATA = Actual data
RMWB execution of WRBFA and
RMAFB, the RMW location
data in CPU I does not equal
6416.
RMBFA-RMAF B- Following the simuTltaneous DATA = Actual data
RMWA execution of RMBFA and
RMAFB, the RMW location
data in CPU II does not equal
6416.
4908 RDBFA-WRBFB- Following the simultaneous DATA = Actual data
BDAT execution of RDBFA and
WRBFB, the data in CPU I
memory is not as expected
(a1l zeros).
RDBFA-RMBF B~ Following the simultaneous DATA = Actual data
RMWB execution of RDBFA and
RMBFB, the RMW location
data in CPU I does not equal
6416.
WRAF A-WRBF B- Following the simultaneous DATA = Error count
BDAT . execution of WRAFA and
WRBFB, the data in CPU I
memory is not as expected
(a1l zeros).
TCPu 1/11 error flag definitions:
Ixxx Parity error detected
2xxx  Protect fault detected
3xxx  Power interrupt detected
Oxxx A read miscompare error was detected; xxx is number of miscompares (hexadecimal).
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TABLE A-10. LMSDU ACTION CODES (Contd)
Action
Code English Text Description Additional Information
4908 WRAFA-RMBFB- Following the simultaneous DATA = Actual data
(Contd) RMWB execution of WRAFA and
RMBFB, the RMW Tocation
data in CPU I does not equal
6416.
WRAFA-RMAF B- Following the simultaneous DATA = Actual data
RMWA execution of WRAFA and
RMAFB, the RMW location
data in CPU II does not equal
6416.
WRBFA-RMBFB- Following the simultaneous DATA = Actual data
RMWB execution of WRBFA and
RMBFB, the RMW location
data in CPU I does not equal
6416.
RMAF A-RMBF B- Following the simultaneous DATA = Actual data
RMWB execution of RMAFA and
RMBFB, the RMW location
data in CPU I does not equal
6416. .
490C RDAFA-RMBF B~ During the simultaneous execu- FLAG = CPU II error flagT
CPUA tion of RDAFA and RMBFB, an.
error was detected by CPU II.
RDAFA-RMAFB During the simultaneous execu- FLAG = CPU II error flagh
CPUA tion of RDAFA and RMAFB, an
error was detected by CPU II.
RDAFA-RDAFB- During the simultaneous execu- FLAG = CPU II error flagt
CPUA . tion of RDAFA and RDAFB, an
error was detected by CPU II.
WRAFA-WRBFB- Following the simultaneous execu- DATA = Error count
ADAT tion of WRAFA and WRBFB, the
data in CPU II memory is not as
expected (all zeros).
WRAF A-RMBF B- During the simultaneous execu- FLAG = CPU II error flagf
CPUA tion of WRAFA and RMBFB, an
error was detected by CPU II.
WRAFA-RMBFB- Following the simultaneous execu- DATA = Error count
ADAT tion of WRAFA and RMBFB, the
data in CPU II memory is not as
expected (all zeros).
WRAFA-RMAFB- During the simultaneous execu- FLAG = CPU II error flagf
CPUA tion of WRAFA and RMAFB, an
error was detected by CPU II.
TCPU 1/11 error flag definitions:
1xxx Parity error detected
2xxx  Protect fault detected
3xxx  Power interrupt detected
0xxx A read miscompare error was detected; xxx is number of miscompares (hexadecimal).




TABLE A-10. LMSDU ACTION CODES (Contd)

Action
Code

English Text

Description

Additional Information

490D

WRAFA-RMAFB-
ADAT

RMAFA-RMBFB-
CPUA

RMAFA-RMBF B-
RMWA

RDBFA-WRBFB-
CPUA

RDBFA-WRAFB-
CPUA

RDBFA-~RMBFB-
CPUA

RDBFA-RMAF B-
CPUA

WRBFA-WRAFB-
CPUA

WRBFA-WRAFB-
BDAT

WRBFA-RMBFB-

. CPUA

WRBFA-RMBFB-
BDAT

WRBFA-RMAFB-
CPU

WRBFA-RMAFB
BOAT

Following the simultaneous execu-
tion of WRAFA and RMAFB, the
data in CPU II memory is not as
expected (all zeros).

During the simultaneous execu-
tion of RMAFA and RMBFB, an
error was detected by CPU II.

Following the simultaneous execu-
tion of RMAFA and RMBFB, the

RMW location data in CPU II doe
not equal 641¢.

Following the simultaneous execu-
tion of RDBFA and WRBFB, an
error was detected by CPU II.

During the simultaneous execu-
tion of RDBFA and WRAFB, an
error was detected by CPU II.

During the simultaneous execu-
tion of RDBFA and RMBFB,
CPU II detected an error.

During the simultaneous execu-
tion of RDBFA and RMAFB, an
error was detected by CPU II.

During the simultaneous execu-
tion of WRBFA and WRAFB, an
error was detected by CPU II.

Following the simultaneous
execution of WRBFA and
WRAFB, the data in CPU I
memory is not as expected
(a1l zeros).

During the simultaneous execu-
tion of WRBFA and RMBFB, an
error was detected by CPU II.

Following the simultaneous
execution of WRBFA and
RMBFB, the data in CPU I
memory is not as expected
(a1l zeros).

During the simultaneous execu-
tion of WRBFA and RMAFB, an
error was detected by CPU II.

Following the simultaneous execu-
tion of WRBFA and RMAFB, the
data in CPU I memory is not as
expected (all zeros).

DATA

FLAG

DATA

FLAG

FLAG

FLAG

FLAG

FLAG

DATA

FLAG

DATA

FLAG

DATA

Error count

= CPU II error flagl

= Actual data

= CPU II error flagf

= CPU IT error flagf

= CPU II error flagf

= CPU II error f1agT

= CPU II error flagf

= Error count

= CPU II error flag

= Error count

= CPU II error flag'

= Error count

Ixxx
2XXX
3XXX
Oxxx

TcPu 1/11 error flag definitions:

Parity error detected
Protect fault detected
Power interrupt detected
A read miscompare error was detected; xxx is number of miscompares (hexadecimal).
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TABLE A-10. LMSDU ACTION CODES (Contd)
Action .
Code English Text Description Additional Information
RMBFA-RMAFB- During the simultaneods execu- FLAG = CPU II error f]agT 1
CPUA tion of RMBFA and RMAFB, an
error was detected by CPU II.
RMBFA-RMAF B- Following the simultaneous execu- DATA = Actual data
RMWB tion of RMBFA and RMAFB, the
RMW location data in CPU I does
not equal 64ig,
490E WRAFA-WRAFB- During the simultaneous execu- DATA = Error count
CPUA tion of WRAFA and WRAFB, an
error was detected by CPU II.
WRAFA-WRAF B- Following the simultaneous execu- DATA = Error count
ADAT tion of WRAFA and WRAFB, the
data written into CPU II memory
is not all zeros.
RMAF A~RMAF B- During the simultaneous execu- FLAG = CPU II error flagt
CPUA tion of RMAFA and RMAFB, an
error was detected by CPU II.
RMAFA-RMAFB- Following the simultaneous execu- DATA = Actual data
RMWA tion of RMAFA and RMAFB, the
RMW Tocation data in CPU II does
not equal C816 (2 times 6416).
4910 FAULT BIT NOT ON In CPU I memory, the ECC bit does
not indicate that the protect bit
was set by CPU II.
4911 FAULT BIT ON In CPU I memory, the ECC bit does
not indicate that the protect bit
was reset by CPU II.
4912 FAULT BIT NOT ON In CPU II memory, the ECC bit does
not indicate that the protect bit
was reset by CPU II.
4913 FAULT BIT ON In CPU II memory, the ECC bit does
not indicate that the protect bit
was reset by CPU I.
4914 NO FAULT INT No fault interrupt occurred in FLact
CPU II when an unprotected
instruction in CPU II wrote to
a protected area in CPU I memory. '
4915 FAULT INT A fault interrupt occurred in
CPU II when a protected instruc-
tion in CPU II wrote to a
protected area in CPU I memory.
TCPU 1/1I error flag definitions:
1xxx Parity error detected
2xxx  Protect fault detected
3xxx Power interrupt detected
Oxxx A read miscompare error was detected; xxx is number of miscompares (hexadecimal).
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TABLE A-10. LMSDU ACTION CODES (Contd)

Action
Code

English Text

Description

Additional Information

4916

4917

4918

4919

FAULT INT

NO FAULT "INT

FAULT INT

FAULT INT

A fault interrupt occurred in
CPU II when a protected instruc-
tion in CPU II wrote to an
unprotected area in CPU I memory.

No fault interrupt occurred in
CPU I when an unprotected
instruction in CPU I wrote to a
protected area of CPU II memory.

A fault interrupt occurred in

CPU I when a protected instruc-
tion in CPU I wrote to a protected
area in CPU II memory.

A fault interrupt occurred in
CPU I when a protected instruc-
tion in CPU I wrote to an
unprotected area in CPU II

_memory.

rLAGT

FLAGT

FLact

FLAGT

Ixxx
2XXX
3xxx
Oxxx

TCPU I/1T error flag definitions:

Parity error detected
Protect fault detected
Power interrupt detected ‘
A read miscompare error was detected; xxx is number of miscompares (hexadecimal).
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ODS TEST LIMITATIONS

e

This appendix lists the ODS tests that should not be run on
an |LMS-based system and the ODS tests that will give a
known failure due to changed system timing.

ILLEGAL ODS TESTS

he following tests should not be executed on an MEU-based
system, since legitimate errors will occur:

MPINS
MPMQOS
MOSMA
PAGE1
bucrPu

ALLOWABLE ODS TEST ERRORS

Some ODS tests will have errors when executed on an
LMS-based system, either due to unsupported CYBER 18
features or system timing. These errors are allowable and
are not hardware failures.

BCLA1

Due to the large memory the BCLAl test fails after
turning on the protect switch with the following error:

60476080 A

BCLA1 REJECT NOT RCVD

CODE= 2F05, SECT= 0002, PASS= 0001, ERRO= 0001,
EQCD= 1500, ILNS= 0003

QREG= 1506, AREG= 0064

BCLAL SUSPENDED ERR

Type GO after the error to continue the test.

REQUIRED ODS TEST
CONDITIONS

Some ODS tests must have specific conditions set up prior
to test execution or the test will fail in an unrecoverable
manner. This is due either to unsupported CYBER 18
hardware features or different system timing.

SDLC1

Since the LMS does not support the CYBER 18 DMA
memory address error (DMAMAE) feature, this status
never occurs in a DMA controller status word. Section 7,
which tests the DMAMAE feature, must therefore be
removed from the SDLC1 run parameter list prior to test
execution.
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