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Refresh 2
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Project . File Designer Rev }Date
XEROX {Prof Write,CRefresh’,MRef,LdMDH, _ {pesia ~
WS CycleRov. MDCIie D" EMCTLO1.sil D | 3/19/80
LEE S e bt et - x2) L S R o By



- YH.2
?g. YH.3
T YH.4
1T YH.5
CAS Register
’ S37
- -[EEs e300 - aof TR
063 : =4D1 Qi 2LCN LI
. Y.00 7102 Q2 8 LatchY.00 138
Y.0 81n3 Qa2 LatchY.0 @
Y.02 3 112 LatchY.02
D4 Q4
Y.03 4 D5 0515 _atch¥.0¢
Y.05 7 D6 Q,.WE LatchY.08
Y.06 1857 Q;«e LatchY.06
en_oc'| 1°
1] 1
Caslatch I L_G_EQ_
Y.07 3|,a373 o220 LatchY.07
- Y.08 =4lp1 - a1l CatchY .08
Y.09 7 D2 Q2 Latch¥,09
- Y- 10 8 D3 Q3 ). LatchY.10
- Y.1:1 13 04 Q4 2 LatchY.
Y.13 14 D5 as 5 LatchY.13
Y.14 17 D6 QGAE LatchY.14
V.15 18ln;  q7hs LatchY.15
- . N "'", o . EN OC’ . A e e v
[ 1
g13i g13) $240
EN’ EN’
9
.,aﬁelresh 1] 19]
15 @“ 5___ Refresh
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Refresh 8240
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15393 4 16
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CAS” LatchY.08 6l vo LatchY.08 &1 yo
s Y.02 21%1 7____LowAddr.00 Y.02 51 %1 7 SAddr.00
AS <>— DAddr.08 aly, OX WACCE Latchv.00 4]y, OX L. 032
ﬂASE DAddr.02 31%s 5253 YH.2 3] %3 5253
e17b b17b .
Ifé%hY.Os 10l vo  Lewraio %%%hV.OQ g xn1)
53] DAJAT.00 21%) ox owAddr.0 Tatchv.01 al%s oxff 3Addr.01 132
EDAcdr.os 13143 YH.3 3] xs . .| s253
. el7¢ ) ] c17b
féf‘hy'w : X3 7____LowAddr.02 Yoi 3 X 9 __SAddr.02
=5 ].DAdIr10 4], Oxpl——towaddr02 LatchY.02 2] %5 OX : [033]
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e16b . : ct7c
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12153 B 4 st 141 54 118 s1 fial 53 ﬁ s1 44 s1
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DELAY LINE SUBSTITUTE
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x4e 3‘ CASBz’
§240

17

1]
4| enpl8 CASCz
S240
CRefrash’ 13
» L] ]
Lcas . 1 | a194 11_*05.2 3| b1Spod05.1 2| 6o pl8 CASDZ
S (01 e 500 ~504 >?‘ 5240 S
5240
- . S , a14l
. EN)
¥ r
15 | ~t~\p5_AAddr.00z' A 13 | 5907 CAddr.002 c GND__1
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et S QS T ol S SN 4w Lo
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| 8| a0~ pl12 BAddr.0dz’ 13 | o ol—DAddr.0dz’ | =590 5370
v S240 $240 x5i x5}
: EN’ EN’
GND 1] GNDI9
: ] 1
8 _xs?d US;jOAAddr.OSZ o rsson 17112 s;4oCAddr.05z 5 -
LowAddr.05 OWALAT. ‘ x6i x6f
s : , EN’ EN’
2|, ea~pl8. BAddr.052 11 | on~p2—DAddr.052 GNB] GNBTS]
5240 S240
4] aNp18 AAddr.06z’ 8 | so~pl4_CAddr.08z’
LowAddr.06 : ; S240 LowAddr.06 :; S240
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AAddr.00' 13 AAddr.00’ 13 * AAddr.00’ 13 AAddr.00’ 13
AAAr.01™ 10 Ao AAdr.OT 10| A% AAAr.OT 101 Ao AAddr.OT 10| A%
AAddr.02’ 1144 AAddr.02’ 11144 AAddr.02* A4 AAddr.02’ KN Iy :
AAddr.03’ 121 a3 #%l14c AAddr.03' 12} )4 #%i13c AAddr.03’ 121 4a  #%hi12c AAddr.03’ 121 a3 #%i11c
AArddr.04’ 6 A2 AAddr.04’ 6 A2 AAddr.04’ A2 AAddr.04’ 6 A2
.05’ 71 a3 AAddr.05’ 71aq AAddr.05’ 71 a9 i AAddr.05’ A
i8S a0  MKi16-2 AAddrOS. 51,0 mMKi16-2 AAJdr06. __51a0 MK16-2 A4ddr.00 31A0  MK16-2
RAS’ CAS® WE’ RAS’ CAS’_WE’ RAS' CAS' WE’ RAS’ CAS’ WE'
RASA’ 4] 15[ 3 RASA' 4] 5] 3 RAsSA’ 4 15 3 RASA’ 4] 15[ 3
CASA’ : CASA’ CASA’ CASA’
WriteA’ WriteA’ . WriteA’ ) ‘ WriteA’
AAddr.00" 3 AAddr.00’ 43 AAddr.00’ 13 " AAddr.00’ 3 N
AAddr.01’ s AAddr.01" 10 :g AAddr.01 10 :g AAddr.01 10 ‘:g
AAddr.02’ 11 a2 AAddr.02’ Ad AAddr.02’ 1112 AAddr.02' 1] a2
AAddr.03’ 2] N #%i%c AAddr.03’ 2] a3 #%h8c AAddr.03’ 2] a3 # %i7¢ AAddr.03’ 2] A3 # %i6c
AAddr.04 812 AAddr.04’ 6] a2 AAddr.04’ 6122 AAddr.04’ 8] a2
AAddr.05’ 7 Al AAddr.05 7 At AAddr.08’ 7 A1 AAddr.05’ 7 A1
B 3 ] . . ] PR
AAddr.08 5|20 MK16-2 AAddr.06 5]la0 wMK16-2 AAddr.06 51a0 MKi6-2 AAddr.06 5100 MK16-2
RAS’ CAS' WE’ RAS’ CAS’ WE’ RAS' CAS' WE’ RAS’ CAS’ WE’
RASA® 4] 15[ 3 RASA' 4] 15[ 3 RASA' 4] 15] 3 BRASA’ 4T 15] 3
CASA’ CASA’ CASA’ CASA’
WriteA’ WriteA’ WriteA’ : WriteA’
AAddr.00’ 13 AAddr.00’ 13 AAddr.00’ 13 AAddr.00’ 13
AAddr.01 10 ﬁg AAddr.0iT 10 ‘:g AAddr.01T 10 ﬁg AAddr0i’ 10 ﬁg B
AAddr.02’ 1 A4 AAddr.02' 1 >A4 AAddr.02’ 11 A4 AAddr.02’ 11 Ad N T
AAddr.03’ 2] ha  #%idc AAddr.03’ 12133 #%i3¢ AAddr.03’ 12} 53 # %i2¢ AAddr03' __ 3], # %l1c
AAddr.04’ 8 A2 AAddr.04’ [§] ‘A2 . AAddr.04’ 6 A2 - R AAddr.04’ 6 A2
AAddr.05’ 1A% AAddr.05 A AAddr.05’ 71a7 ’ AAddr.05’ 2 I
[) 1 y L]
AAddr.06 5140 MKi6-2 AAddr.06 Sla0  mMK16.2 AAddr.06 5120 MK16-2 AAddr.06 5la0  MKi6-2
[LRAS).CAS' WE’ e e v hRASELCAS' WE? o o | RAS'CAS" WE'|: ... | _— RAS’ CAS* WE'[ - _
15[ 3 ~ RASATCTATA5] 3 RASAY —a[ 18] 3 RASA’ 4] 15[ 3 A
CASA’ CASA’ . CASA’
WriteA'’ WriteA’ : WiriteA’ —
AAddr.00’ 3 . AAddr.00’ 3 AAddr.00’ 13 AAddr.00' 13
Aol 10| Ko AAddr01 10| A3 AAQdr.017 __10] ao AAddr.01 107 A3
r.02' 1 Ad " AAddr.02’ 1 A4 , AAddr.02’ 11 Ad AAddr.02’ 1 A4
) 103’ 2] 43 #%hic AAddr.03’ 2] a3  #%h2e AAddr.03’ 12] a5 # %h3c AAddr.03' 2|3  #%hac
ddr.0a’ 6] aa AAddr.04 [N AAddr.04’ 615 AAddr.04° 8la2
AAddr.05 I AAddr.05’ 713 AAddr.05’ A AAddr.05’ 2
AAddr.06 5 AO MK16-2 AAddr.06 5 AO MK 16-2 AAddr.06 5 AO MK 16-2 AAddr.06 5 A0 MK 16-2
RAS’ CAS’ WE’ RAS’ CAS’ WE’ RAS’ CAS’ WE’ RAS’ CAS' WE’
RAsa' 4] 15[ 3 RASA' 4] 15[ 3 RASA' 4] 15 3 - RASA’ 4] 18] 3
ASA’ ASA’ ASA’ CASA’
WriteA’ WriteA’ WriteA’ . WriteA’
AAddr.00° 13 AAddr.00’ 1i3[ AAddr.00’ 13 AAddr.00’ 3
AAQdr.O1 10 ﬁg AAddro1 10 ﬁg AAddr01 10 ’Rg AAddr.o1 10 :g
AAddr.02’ 1] Az AAddr.02’ KN oA AAddr.02’ 111 a% AAddr.02" __ 11775
AAddr.03’ 2] a3  #%hSe AAddr.03’ 12153  #%héc AAddr.03’ 12,3  #%nh7c AAddr.03' 121 ) # %g8c
AAddr.04’ 6 A2 AAddr.04’ [S A2 AAddr.04’ 8 A2 AAddr.04’ 6 A2
AAddr.05’ 7 A1 AAddr.05’ 7 Al AAddr.05’ 7 A1 AAddr.05’ 7 Al
AAddr.06 5la0  wmKi1s-2 AAddr.06 51h0  wmK16-2 AAddr.06 51h0 MK18-2 AAddr.06 51h0  MKi8-2
RAS' CAS’ WE’ RAS’ CAS’ WE’ ) RAS' CAS' WE’ RAS’' CAS’ WE’
RAsA' 4] 15[ 3 RASA' 4] 15[ 3 BASA’ 4] 15[ 3 RasA' 4] 15[ 3
CASA’ CASA’ ASA’ CASA”
Write A’ ) . WriteA’ WriteA’ WriteA’
AAddr.o0’ 13 AAddr.00’ 13
AAddr.0i 10 :g AAddrO1 10 :g
AAddr.02’' 1 A4 AAddr.02' k A4
AAddr.03’ 12143 #%hdc AAddr.03’ 12193  #%h10c
AAddr.04’ 6 A2 AAddr.04’ 6 A2
AAddr.05’ 7 A1 R AAddr.05’ 7 A1 R
AAddr.08 5 AQ MK16:2 AAddr.06 5 AO MK 16-2
. RAS’ CAS' WE' RAS' CAS' we|’
RASA' 4] 15[ 3 RASA' 4] 15[ 3
CASA’ CASA’
WriteA’ riteA’
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BAddr.00' 13 BAddr.00’ 13 BAddr.00' 13 BAddr.00’ 13
BAJdr.01" 10] as BAddr.017 10| 43 BAdAr,01” 10| Ao BAddr.01"__10] a8
BAddr.02' 1 A4 BAddr.02’ 11 A4 *BAddr.02’ 1 Ad BAddr.02’ 11 A4
BAddr.03’ 12 A3 # %f12c BAddr.03’ 2 A3 #%t11c BAddr.03’ 12 A3 #%t10c BAddr.03’ 2 A3 # %19¢
BAddr.04’ (] A2 BAddr.04’ ¢ A2 ] BAddr.04’ ] A2 BAddr.04' 6 A2
r.05’ 7 Al BAddr.05’ 7 Al BAddr.05’ 7 A1 BAddr.05’ 7 Al
g ) ’ 5 ’
ww.o 5 AO MK16-2 BAddr.06 5 A0 MK16-2 BAddr.06 51 a0 MK16-2 BAddr.06 5 AO MK16-2
RAS’ CAS' WE’ RAS’ CAS’ WE’ RAS’ CAS' WE’ ) RAS’ CAS' WE'
RASB’ 4] 15 3 RASB’ 4] 15] 3 RASB'’ 4] 1] .3 RASB’ . 4] 15 3
CASB’ ' CAsB’ CASB’ CAsSB’
Write8’ Write8’ Write8’ Write8’
BAddr.00" " 13 BAddr.00' 13 BAddr.00’ 13 o BAddr.00’ 13 -
BAddr.01' 10 zg BAddr.01’ 10 :g BAddr.01’ [o] 22 BAddr.01’ 10 :g
BAddr.02’ 11 A4 BAddr.02’ 11 A4 BAddr.02' A4 BAddr.02’ 11 A4
BAddr.03’ 12 A3 # %i8¢c BAddr.03’ 12 A3 # %i7¢ . BAddr.03’ 2 A3 # %f6¢c BAddr.03’ 12 A3 # %fi5¢
BAddr.04’ 5] A2 BAddr.04’ ) A2 BAddr.04’ 6 A2 BAddr.04’ 6 A2
BAddr.05’ '_'_ Al BAddr.05’ 7 A1 Addr.08’ 7 A1 BAddr.05’ 7 A1
B g 5 » s .- B g . :
BAddr.06 5 AO MK 16-2 BAddr.06 5 A0 MK16-2 Addr.08 5 AO MK16-2 BAddr.06 5 AO MK16-2
- |_LRAS’ CAS’ WE’ RAS’ CAS’ WE?’ RAS' CAS’ We’ ' RAS’ CAS’ WE’
RASB’ 4] 15 3 BASH®’ 4[ 15 3 RASB’ 4[ 15 3 RASB’ 4 15 3 .
CASB’ ' CASB’ CASB’ CASB’
riteB’ WriteB’ riteB’ WriteB’
BAddr.00' 13 BAddr.00’ 13 BAddr.00’ 13 BAddr.00’ 13
BAddr.01’ 9 ﬁg BAddr.01’ 0 zg BAddr.01’ Q ﬁg BAddr.01’ 10 22
BAddr.02" " 1 A4 BAddr.02* 1 Ad : BAddr.02’ 11 A4 o " BAddr.02’ 11 A4 . F
BAddr.03’ 12 A3 # %tdc BAddr.03’ 12 A3 # %13¢c BAddr.03’ 2 A3 # %f2c BAddr.03’ 12 A3 # %f1c
BAddr.04’ [¢ A2 BAddr.04’ 6 A2 . BAddr.04’ 6 A2 . BAddr.04’ 6 A2 .
BAddr.05’ L1 A1 BAddr.05’ A BAddr.05’ 71aq BAddr.05' Z1A1
k) s ’ ’ .
BAddr.06 5 A0 MK 16-2 BAddr.08 5 AO MK 16-2 BAddr.06 5 AO MK 16-2 BAddr.06 S A0 MK16-2
thoo | RASICAST WE'L ... ki it RASTCAS' WEN ¢ v - L RASYCAS! WE'l .. o . RAS' CAS’ WE’
"RASBE' 4] 15[ 3 ST RASET AT 18] 3 RASB’ -+ al=7s[++ 3] - _Rass' "l 15] 3
CASB’ . cASB’ 1 CASB’ | CASSB’
WriteB’ . WriteB’ WriteB8’ riteB’
BAddr.00’ 13 BAddr.00’ 3 BAddr.00’ 3 BAddr.00' 13
BAddr01’ . 10] °8 BAddr.o1”10] A8 BAddr.01 10| 42 BAddr.01”10] 28
- = A5 = v AS =7 A5 = — A5
r.02 1 Ad BAddr.02 1 Ad BAddr.02 Ad BAddr.02 1 A4
. r.03' 12 A3 #%glc . BAddr.03’ 12 A3 #%g2¢ ‘BAddr.03’ 21 A3 # %g3c: BAddr.03’ 2123 # %gdc
dr.04' 2 A2 BAddr.04’ ] A2 BAddr.04' 6 A2 BAddr.04’ [ A2
BAddr.05’ 7 A1 BAddr.05’ 7 A1 BAddr.08’ 7 A1 BAddr.05’ 7 Al
BAddr.0€ 5 AO MK16-2 BAddr.06 5 AO MK16-2 BAddr.06 5 AO MK16-2 BAddr.06 5 AQ MK16-2
RAS’ CAS' WE’ RAS’' CAS' weg’ RAS’ CAS' WE’ RAS’ CAS’ WE’
RASB’ 4 15 3 RASB!’ 4! 15 3 RASB’ 4{ 15 3 RASB’ 4] 15 3
ASB’ CASB' ’ CASB! SB*
WriteB’ WriteB8'’ WriteB’ ’ Write8’
BAddr.00’ 3 BAddr.00’ 13 BAddr.Q0’ 3 BAddr.00’ 13
BAJdr.01 10 A% BAddr.01__10] Ao BAJdr.01__10] A5 BAddr.01__10] A%
BAddr.02’ A4 BAddr.02’ 11 A4 BAddr.02’ 1 A4 BAddr.02’ 11 A4
BAddr.03’ 2 A3 # %g5¢c BAddr.03’ 12 A2 # %g6c BAddr.03’ 2 A3 # %g7c BAddr.03’ 2 A3 # %g9c¢
BAddr.04’ 6 A2 BAddr.04’ 6 A2 BAddr.04’ 5] A2 BAddr.04’ G A2
BAddr.05’ 7 A1 BAddr.05’ 7 Al BAddr.08’ 7 A1 BAddr.05’ 7 Al
BAddr.06 5 AO MK 16-2 BAddr.06 5 AO MK16-2 BAddr.06 5 AO MK 16-2 BAddr.06 5 AO MK 16-2
RAS’ CAS’ WE’ RAS'CAS’ WE' RAS’ CAS’ WE’ RAS’ CAS' wg’
RASH’ 4| 15 3 RASH’ 4[ 15 3 RASE’ 4[ 15 3 RASB’ 4[ 15 3( -
CASB’ ASB’ CASB’ ASB'’ )
WriteB' WriteB’ rite8’ WriteB’
BAddr.00’ 3 BAddr.00’ 13
BAJdr.01 101 A5 BAGdr.017 __10] AS
BAddr.02’ 1 A4 BAddr.02’ 1 A4
BAddr.03’ 2 A3 # %g10c BAddr.03' 2 A3 # %g11c
BAddr.04’ <] A2 BAddr.04’ 6 A2
BAddr.05’ 7 Al BAddr.05’ 7 Al
BAddr.06 5 A0 MK16-2 BAddr.06 5 AO MK16-2
RAS' CAS' WE’ RAS’ CAS’ WE’
RASB’ 4] 15 3 RASB’ 4] 15 3
CASB' CASB’
WriteB’ WriteB8’
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CAddr.00’

13 CAddr.00' 13 . CAddr.00’ 3 CAddr.00’ .13
CAgdr01__10] s CAddr.01™ 10| A% CAddr.01™__10] o CAddr01™ 101 A%
CAddr.02’ 1 VR CAddr.02’ 11 A4 CAddr.02’ h Ad CAddr.02’ 1 Ad
CAddr.03' 12 A3 # %cl12d CAddr.03* 12 A3 # %d11d CAddr.03’ 12 A3 #%d10¢ CAddr.03’" 12 A3 # %d9c
~r4dr.04’ 6 A2 CAddr.04’ 8 A2 CAddr.04’ 6 A2 CAddr.04’' A2
n _I'Qf)_'_____z_ At CAddr.05' 7 A1 CAddr.05’ 7 Al . CAddr.05’ 7 Al N
 Sagdl00 3150 wmKte-2 | CAILOE’ 81,0 mkie2 | CAdIROS 514, ukie.2 | CAMLOST Sl,5  pkie-2
RAS’ CAS’' WE’ RAS’ CAS' WE’ RAS’ CAS’ WE’ RAS’ CAS’ WE’'
%ﬁ_gg: 4 15' 3 22&: 8: 4] 15 3 gﬁgg: 4’ 15 3f. 22‘:‘ g: 4| 15 3
WriteC' ) WriteC’ WriteC’ WriteG’
CAddr.00' 43 CAddr.00" 3 CAddr.0Q 3 CAddr.00’ _ 13 T
CAddr.o1’ e CAddr.OT__10] 4% CAddr.01" S CAddr.01’ e
CAddr.02’ 11 A4 CAddr.02’ 1 A4 CAddr.02' 11 A4 CAddr.02’ 11 Ad
CAddr.03’ 12 A3 # %c8e CAddr.03’ 2 A3 # %d7¢c CAddr.03’ 2 A3 # %d6c CAddr.03’ 12 A3 # %d5¢c
CAddr.04’ 6 a2 CAddr.04’ 6 A2 CAddr.04’ [ A2 o CAddr.04' .86 A2
CAddr.05’ 7 A1 CAddr.05° 7 A1 CAddr.05’ 7 Al CAddr.05’ 7 Al
CAddr.06 31A0  MK16-2 $Addr,00 510 ‘MK16-2 CAddr.08" 51,0 MKi16-2 CAJdrO8"  Slag wmKi6-2
RAS’ CASf WE’ RAS’ CAS' WE’ . RAS’ CAS’ WE’ RAS’ CAS'  Wg'
RASC' 4] 15 3 RASC’ 4] 15 3 RASC’ 4] 15 3 RASC’ 4] 15 3
CASC’ CASC’ ASC’ CASC’
WriteC’ ‘ WriteC'’ WriteC’ - - WriteC’
CAddr.00’ 13 CAddr.00’ 3 CAddr.0Q’ 13 CAddr.00’ 13
CAddr.01”__10 Ao CAddr.01__10] pe CAddr.01 10| A8 CAddr.01" 10 a3 .
CAccr.O:, j A4 . CAdcr.Of, Ll as . CAccr.C:: ’ Ad CAddr.02’ *] A4
CAddr.03 21 a3 # %dac . CAddr.0 12 A3 # %d3c¢ CAddr.03 21 a3 # %d2c CAddr.03’ 12 A3 # %d1c -
CAddr.04’ 8 A2 CAddr.04’ [s A2 CAddr.04’ 6 A2 . . CAddr.04’ [ A2 1
CAdd r.OE: 7 A1 CAddr.08’ 7 A1 CAddr.05’ 7 Al CAddr.05’ 7 A1
CAddr.06 S1A0  MK16-2 CAddr.06 51 a0 MK 16-2 CAddr.06 51a0 MKis-2 CAddr.06 51A0 MKi8-2
Lo ordoenieti | RASTCAS WE? . o | RAS' CAS' WE’ ) cosl v pRASYGAS WERk o oo RAS’ CAS’ WE! .
it RASC! ‘4’ 15 3 RASC’ 4] 15 3 S 181 3 : RASC’ 4] 15 3 A
CASC’ . . CASC’ CASC’
e WriteC? ) WriteC . WriteC’ —_
CAddr.00’ 13 CAddr.00’ 3 CAddr.00’ 13 CAddr.00’ 3
~T3qr.oi”_10] A% CAddr.01” 10} a2 CAddr.01 10| po CAJdr.o1__10] A%
B 1.02° 1 Ad . CAddr.02’ Ad CAddr.02’ 11 A4. CAddr.Q02’ 1 Ad
r.03’ 12 A3 # %cic CAddr.03’ 21 A3 # %c2c CAddr.03’ 12 A3 # %c3c CAddr.03’ 2 A3 # %cdc,
ddr.04’ [§ A2 CAddr.04’ 6 A2 CAddr.04’ 6 A2 CAddr.04’ [¢ A2
CAdd r.OE: 7 A1 :Accr.o.‘.: 7 A1 CAddr.08’ 7 Al CAddr.05’ 7 Al
CAddr.06 5/A0 MK16-2 CAddr.06 51a0  MKi16-2 CAdd r.C?E 5140 MK16-2 CAddr.06’ S51A0  MKi6-2
RAS’ CAS’ WE’ RAS' CAS' WE’ RAS’ CAS' WE’ RAS’ CAS’ WE’
RASC’ 4[ 15 3 RASC’ 4| 15 3 '‘RASC’ 4| 15§ 3 RASC’ 4[ 15 3
CASC’ l ASC’ CASC’ CASC’ ]
WriteC’ WriteC’ WriteC’ WriteC’
CAddr.00’ 13 CAddr.00’ 13 CAddr.00° 13 CAddr.00’ 13
CAddro1_10] 48 CAJdrOT__10] A% CAddr.01” 701 A% CAddr.01™_10] A3
LY 4 LY +4 oI - ~ 3
CACCr.O:, 1‘ A4 CACCr.C:, j Ad . CAccr.C:, 1 Ad CAccr.O: ;I A4
CAddr.03 12 A3 # %cS5c CAddr.03 21 A3 # %beBc CAddr.03 A3 # %c7c CAddr.03’ 21 A3 # %b8c
CAddr.04’ 6 A2 CAddr.04’ [} A2 . CAddr.04’ € A2 CAddr.04’ 6 A2 ’
g:id rgﬁ: ’75 Al CAddr.08’ 7 Al CAddr.08’ 7 Al CAddr.05’ 7 A1
dr. AO MK 16-2 CAddr.06 5 AO MK 16-2 CAddr.06 5 AQ MK 16-2 CAddr.06 5 AQ MK $8-2
RAS’ CAS’ Wwg’ RAS’ CAS' WE’ RAS' CAS’ WE’ RAS' CAS’ WE’
RASC’ 4[ 15 3 RASC’ 4 15 3 RASC’ 4] 15 3 RASC’ 4| 15 3
CASC! CASC? ASC’ CASC’
Wirite(’ . WriteC’ WriteC® WriteC’®
CAddr.00’ 13 CAddr.00’ 3
0 A8 - A6
gzzz:gj’ 10 AS CAccr.01' AS
} .02 A4 CAddr.02 1 A4 -
CAddr.03’ 12 A3 # %c9c CAddr.03’ 12 A3 # %c10¢
CAddr.04’ 6 A2 CAddr.04’ 6 A2
CAddr.05’ 7 A1 CAddr.05’ 7 A1 o - .
CAddr.06 5lao0  MKi16-2 CAddr.06 51h0 MKie.2
RAS’ CAS’ WE’ RAS’ CAS’ WE’
RASC’ 4] 15 3 RASC’ 4] 15 3
CASC’ CASC’
WriteC’ WriteC'
XERQX | Project File Designer Rev | Date
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DAddr.00’ 3 A6 DAddr.00’ 13 AB DAddr.00’ 13 A8 DAddr.00’ 13 A8
DAddr.01’ 0 A5 DAddr.01’ 10 A5 DAddr.01’ 10 AS DAddr.01’ 10 A5
DAddr.02’ 11 Ad Y DAddr.02’ 1 Ad DAddr.02’ 11 A4 DAddr.02’ 11 Ad :
DAddr.03’ 12 A3 # %b 144 DAddr.03° 12 A3 # %b134 DAddr.03’ 12 A3 # %al2c DAddr.03’ 12 A3 # %atic
T 41,04’ 6 A2 DAddr.04’ [} A2 DAddr.04’ 8 A2 DAddr.04’ 8 A2
r.05’ 7 A1 DAddr.05’ 7 Al DAddr.05’ 7 Al DAddr.05’ 7 A1
S 7 0] ) !
wetde06 5140 mKie-2 DAdr.0 31A0 MK16-2 DAddr.0@ 510 MK16-2 DAddr.0¢ 21A0 MK16-2
RAS’ CAS’ WE’ RAS'CAS' WE’ RAS’ CAS’ WE’ RAS’' CAS’ WE’
RASD’ 4 15 3 RASD’ 4] 15 3 RASD’ 4’ 15 3 RASD’ 4[ 15 3
ASD’ CASD’ CASD’ CASD’
WriteD’ WriteD’ ) WriteD’ ) WriteD’
DAddr.00’ 3 DAddr.00’ - 13 DAddr.00 3 DAddr.00° 13
DAddr.01’ 10 ﬁg DAddr.01’ 10+ 22 DAddr.01’ 10 ﬁg DAddr.01’ 10 :g
DAddr.02’ Ll o DAddr.02° LR DAddr.02’ LN WA DAdd .02’ LR
DAddr.03’ 2 A3 # %afc DAddr.03’ 12 A3 # %a8c DAddr.03’ 2 A3 # %a7c DAddr.03’ 2 A3 # %a6c
DAddr.04’ 8 A2 DAddr.04’ 81 a2 DAddr.04’ 812 DAddr.04’ S1a2
DAddr.05’ 71 AT DAddr.05 71 A% DAddT.057 71A3 DAddr.05 7] a3
b ’ ? - ’ . .
DAddr.086 5 AQ MK 16-2 DAddr.06 5 AQ MK16-2 DAddr.08 5 AO MK18-2 DAddr.06 5 AO MK16-2
RAS’ CAS'l WE’ RAS’ CAS’ WE’ RAS’ CAS’ WE' RAS'CAS’ WE'
RASD’ 4] 15 3 RASD? 4] 15 3 RASD’ 4] 15 3 RASD’ 4] 15 3
CASD’ CASD’ CASD’ CASD’ )
WriteD’ WriteD’ WriteD’ Write D’
DAddr.00’ 13 DAddr.00’ 13 DAddr.00’ 13 DAddr.00’ 13
DAddr.01’ Q Qg DAddr.01’ Q ﬁg DAddr.01’ Q ﬁg DAddr.01’ o) ﬁg
DAddr.02’ 11 Ad DAddr.02’ 11] A4 DAddi.02’ 1 A4 DAddr.02’ 1 A4
DAddr.03’ 2 A3 # %adc DAddr.03’ 12 A3 # %alc DAddr.03’ P A3 # %a2c DAddr.03’ 12 A3 # %ailc
. DAddr.Q4’ [ A2 s DAddr.04’ [¢ A2 DAddr.04’ 8 A2 DAddr.04’ 6 A2
DAddr.05’ 7 A1 DAddr.05’ 1 Al DAddr.05’ 7 Al DAddr.05’ 7 Al
’ v S v ’
DAddr.08 5 AO MK 16-2 DAddr.06 5 AO MK 16-2 DAddr.06 5 A0 MK16-2 DAdd r.Oﬁ 5 A0 MK 18-2
ooy s RAS>CAS’ WE'} + ... - -- - - {-RAS"CAS' WE’ . RAS’ CAS' WE’ » RAS! CAS’ WE’
* RASD’ 4[ 15 3 P RASD': C 4] 15[ 3 : RASD’ 4[ 15 3 . RASD’ 4[ 15 3 !
CASD’ CASD’ CASD’ . CASD’
WriteD!’ o _WriteD’ CWiiteD’ ' WiriteD’
DAddr.00’ 13 . DAddr.00Q’ 3 DAddr.00’ 13 DAddr.00’ 13
10T __10] hS DAddr.0T___10] 43 DAAr.01 10| A% DAAdr.017 101 A%
- Jr.02° 1 Ad DAddr.02' 1 Ad DAddr.02’ 1 Ad DAddr.02’ 11 Ad
Wdr.03' 21 A3 #%bic DAddr.03" 21 a3 #%b2c DAddr.03’ 21 A3 # %b3c DAddr.03’ 21 A3 # %bac
DAddr.04’ [4] A2 DAddr.04’ 8 A2 DAddr.04’ 8 A2 DAddr.04’ 6 A2
DAddr.05' 7 Al DAddr.05’ 7 A1 DAddr.05’ 7 A1 DAddr.05’ 7 Al
k] i ? f]
DAddr.06 5la0  MKi6-2 DAddr.06 5la0  MK16-2 DAddr.06 5140 MK16-2 DAddr.08 51a0  MK18-2
RAS' CAS’ WE’ RAS’ CAS' WE!’ RAS' CAS' WE’ RAS’'CAS’ WE!
RASD’ 4[ 15 3 RASD’ 4] 15 3 RASD’ 4[ 15 3 - RASD’ 4] 15 3
CASD’ ASD’ ) ASD’ ASD’
WriteD’ WriteD’ WiiteD® WriteD’
DAddr.00’ 3 DAddr.Q0’ 13 DAddr.00’ i3 DAddr.00" 3
DAJAr.01 101 hS DAdr.01__10] 22 DAJdr.01 10 A% DAddr.01__10] S
DAddr.02’ | A4 DAddr.02’ 1 A4 DAddr.02’ 11 A4 DAddr.02’ A4
DAddr.03’ Z A3 # %b5c DAddr.03’ 2 A3 # %hé¢c DAddr.03’ 12 A3 #%b7c DAddr.03' - 2 A3 # %b9c
DAddr.04’ [¢ A2 DAddr.04’ 6 A2 DAddr.04’ [} A2 DAddr.04’ 6 A2
DAddr.05’ 7 Al DAddr.05’ 7 A1 DAddr.05’ 7 Al DAddr.05’ 7 Al
DAddr.06 5 AQ MK16-2 DAddr.06 5 AO MK 16-2 DAddr.06 5 AO MK16-2 DAddr.06 S AO MK 16-2
RAS’ CAS’ WE’ RAS’' CAS’ WE’ RAS' CAS’ WE’ RAS’ CAS’ WE’
RASD’ 4] 15 3 RASD’ 4' 15 3] RASD’ 4] 15 3 RASD’ 4 15 3
CASD’ ASD’ ’ CASD! CASD’
WriteD’ . WriteD’ WriteD’ WriteD'’
DAddr.Q0’ 3 DAddr.00’ 13
DAddr.01’ 10 22 DAddr.01’ 10 ﬁg
DAddr.02’ 1 DAddr.02’ 11
DAddr.03™ 12143  #%b10c| DAJdr03 _i2],3  #%bite
DAddr.04’ 5] A2 DAddr.04' 8 A2
Srasros N - | Dot
- AO MK16-2 - AQ MK 16-2
RAS' CAS' WE' RAS’ CAS' wg?
RASD’ 4] 15 3 RASD’ 4] 15 3
CASD’ CASD’
WriteD' WriteD’
XERQX { Project File Designer Rev |} Date Page
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SDLO
SDIL.O1 ] 2 S280
SDI.02 4 16
SDI.03 8 . . .
5D ] EVNg SDL16 _ross
SD112 11 oD
SDI1S 2
3
SDIL.OO 1
$D1.04 7] S280
SDL.05 4 h16
- SDI.07 8
S501.08 © 9 5 DI.17
= - EVN 187
MDR “gof 9 oo
SDI. 18 p
n 8373 3
046 Y.00 3100 002 ED.OO 596
Y.01 4 5 SDLO =
14¢ = D1 QIp—2==—1156
= Y.02 7 6  SDLOZ =
052 > D2 Q2 = ; 09
= Y.03 38 g SDIOJ = SDL.O1 1
152 D3 Q3p5—3 1956 = > 5280
053 Y.04 13 D4 041¢ SDI.04 004 SDL04 2
= Y.058 14 15 SDIL.O5 = 5DI1.086 4 hi7
153 | —2D5 Q523 194 2
= 06 Tloe  Qe[leSDLOG I SoL.08 E
154 Y.07 18 D7 a7 19 SDL.O7 193 ;g’)? E) EVN; SDI.18
EN_oc'| 919 SDI.12 _ opo
11' 1 GND SDI. 14 1z
. .| S373 - '
05528 1 31no of2—SR108 r&as SD1LO2 11 s2s0
Y.09 4 5 SDI.OY - SDI.05 2
155 =4D1 Q1 BE—== {197 2
Y A0, | 71ns - aslB SO0 brasd -8DLO6 .. - ~ 4} g15 )
D56 [ D2 Qafd R 2 : Pb
156 Y11 3 D3 039 SOl 19 SDI.O7 8 .
5 3 S 2 3 9
057 f—12—24pa  QapZ-30L1Z 155g SO 2 gvn |2—S01.19
157 [— 05 Q5p2-2BL13 __ITagt. 2DL1C opofd S
Y.14 17 16 _SDI.14 = SDI.12 1
088 E 115]°8  QS[ioSpiis 988 SDI.14 2
158 - D7 Q77— a— 188 S 3
EN _OC'| hi19
11| 1
LdMDR GND sD1.03 1
SDI.06 2 $280
SDI.O7 4
5D1.08 3] 918
'Sbi.10 9 ;
SDL.11 ) BN oo 0o
TIKE 3 (el]s | 085 |
SDI.15 i3
SDLOO 1
Sbrod > s280
5DJ.02 4 g17
SDI.OJ 8
SDI.04 9
= - EVN
ng‘i ? ODDi SDI.21 -
SDI15 p
Mem & ECC
- 8374 |, .
zgg ru Y Qo= .:8'] Check bit outputs go directly to memory chips.
= =1D1 Q1 et
Y10 6__*10.3
D2 Q2 r
Y.11 8 9 10.4
- ~=1D3 Q35— =
Y.12 3 2 10.5
XY P4 QapE—oS
13 5 .7
Y 14 —==D5 Qs
2 Llpe  asl}®
Y.15 8 D7 az 9 InhibitCorrect
praCik 2 ck _ocr| M8
S00 3 *106 11} 1[____GND
S]MCte’ 13 blm 7.*10.8 1 |i15a
¥ g S240 .
Normally, only correction enable is turned on. Other bits in Mem & ECC register are set to invert check bits for
diagnostic purposes.
Data bits come from memory data register (MDR)
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.. 5DI1.00z_ 2 1#%f1284 MemData.00
K16-2

# %1144 MemData.00 2 | #%c12H4 MemData.00
MK 16-2 MK 16-2

# %b14h4 MemData.00
MK16-2

SDI.012 2 | # %f11y4 MemData.01 | # %1134 MemData.01

l._?_
2

MK 16-2 I MK 16-2
[A

I_z_
# %d1144 MemData.01 2 | #%b13j84 MemData.01
MK 16-2 l MK16-2

# %d10d4 MemData.02 2 # %ai2p4 MemData.02
MK16-2 . MK16-

SDI.02z 2 | # %1044 MemData.02
MK 16-2 |

# %h12H4 MemData.02
MK 16-2

SDI.03z 2| #%i9H14 MemData.03 # %d9bi{14 MemData.03 2 | #%at1d4 MemData.03
MK16-2 ) MK 16-2 Ki16-2]

$D1.04z 2| # %1814 MemData.04 2 | # %I9bj14 MemData.04 # %c8h14 MemData.04 #%a9bj14 MemData.04
MK16-2 MK168-2 MK16-2 . MK 16-2

SDI.0O5z__ 2| #%i7H14 MemData.05 2 | #%h8H14 MemData.05 2 | #%d7y14 MemData.0S 2 | # %a8bj14 MemData.08
MK18-2 K16-2 MK 16-2 MK16-2

EXESESEIEYE

SDI.06z 21 #%t6§14 MemData.06 2 | #%I7b{14 MemData.06 2] #%d6h14 MemData.08 # %a7bj14 MemData.08
MK16-2] MK16-2} pMK16-2 " MK 18-2

SDILO7z 2| # %t5414 MemD‘at§.07 2 | # %i6b{14 MemData.07 2| #%d5Q14 MemData.07 # %a6h14 MemData.07
© MK16-2 I MK16-2] MK16-2 MK 16-2

.._SD1.08z 2| #%t4y 14 MemData.08 # %i4abi14 MemData.08 # %d4g14_MemData.08 # %a4bj14 MemData.08
MK16-2 MK 16-2 MK16-2 MK18-2

SDI.09z 2 | # %f3bl14 MemData.09
i MK 16-2

# %i3bj14 MemData.09
K16-2

#%d3ni4 MemData.Q09
MK 16-2

# %aldbj14 MemData.09

SDIL.10z 2 | #%f2k14 MemData.10 # %i2bl{14 MemData.10 #%d2H414 MemData.10 # %a2bl14 MemData.10

jﬁ

e [k [

ESENESESE

I 2
[._2_
2
2
2
MK16-2 MK16-2 MK16-2 | MK 16-2
SDI.11z 2§ #%f1h14 MemData.11 2 | #%I11b{14 MemData.11 2| #%d1H14 MemData.11 2 | #%a1bj14 MembData.11
MK 16-2 . : MK16-2] MK16-2 l MK18-2}
SDI.12z 2| #%g1414 MempData.12 21 #%h1914 MemData.12 2| #%c114 MembData.12 21 #%b13%14 MemData.12°
MK18-2] K16-2] ] MK16-2 l MK16-2
SDIL13z 2| # %92h14 MemData.13 2| #%h2414 MemData.13_ " 2| #%c2h14_MembData.13 21 #%b2gl4 MemData.13
MK16-2 | MK 16-2 ’ K16-2 I MK16-2
SDI.14z 2 | #%g3114 MemData.14 2] #%h3414 MemData.14 2 #%c3i14 MembData.14 2] #%b3h14 MemData.14
MK16-2] l MK16-2 MK16 2 I MK16-2]
8DI.162 2 | #%g4j14 MemData.15 2] #%h4an14 MemData. 15 MemData 15 2 #%c4t14 MembData.15 21 #%bayt4 MemData.15
MK16-2] I MK16-2 K16-2] I MK16-2
L d
SDi.16z2 2 #"1695&14 MemData.16 2] #%h54§14 MemData.16 #%c5k14 MembData.16 2| #%b5H914 MemData.16
K16-2 I MK18-2 MK16.2 l MK18-21
SDL17z 2 | #%g6H14 MemData.17 2] #%h6114 MemData.17 2| #%c6l14 MemData.17 2] #%b6%14 MemData.17
MK16-2 K16-2 l MK16-2 I MK16-2]
SDI.182z 2 | #%g7H14 MemData.18 2 |.#%h7314 MemData.18 2| #%c714 MembData.18 2] #%b7H4 MemData.18
MK16-2 I MK16-2 MK16-2 l MK16-2
SDI.19z 2 | # %g9i14 MemData.19 2| #%g8Hi4d MemData. 19 = 2| #%b8H14_ MemData.19 2| #%bof14 MemData.19
MK16-2 I MK 16-2 K16-2] I MK16-2
SDL.20z__ 2 | # %g1(bd MemData.20 2§ #%h914 MemData.20 2] #%c9414  MemData.20 2 1 #%b10B4 MemData.20
MK16-21 l MK16-2] ' MK16-2 | I MK16-2
SDI,21z 2| #%g11b4 MemData.21 _ 2 | #%h10H4 MemData.21 2 | #%c10H4 MemData.21 2 #%b11n4 MemData.21
MK16-2{ I MK16-2 MK 16-2 ] MK 16-2
Project . File Designer Rev | Date Page
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Mem0Data.00 218 DData.00 578 MemData.00 2 9a 18 $D0.00 518
Y 5241 S241

MemData.01 4 16 DData.01 176 MemData.01 4 200 16 _SDO.01
7 5241 S241

MemData.02 8| ;~s\14 DData.02 577 MemData.02 6} . ~\14 SDO0.02 579
|7 5241 » ‘ s241

MemData.03 8 ly10ay}2 - DData.03 (77 MemData.03 g od 12 $D0.03 170
|7 5241 . _ ' S241

118

MemData.04 17| -\.3__ DData.04 MemData.04 17| o3 __ $D0.04
010 078 MomData.04 171 021
s241 15241
MemData.05 __ 15| "5 __ DData.05 MemData.05 15| -™\5__SD0.05
MemData.03 151,101 178 MemData.08 154,44 121
5241 A "s241
MembData.06 i3 210 7 ___DData.Q8 579 ~ MemData.08 _ 13 hog 7___SDO.06 033
$241 , s241
MemData.07 __ 11 '}\9 _ DData.07 7S MemData.07 11} 5™\9 SD0.07 53

5241 5241
eony18 DData.08

081 [ MemData.08 2 ‘12 18 _SDO.08 . PE]
/?‘%241 _ _ s241
MemData.09 4 o2b 18 _DData.09 1871 MemData.09 4 a1t 16 ' SD0.0Q} 133
i. L As241 .- ' s241 N

MemData.08 2

vMemDataJO 6 PO 14 DData.10 ER MemData.10 5] 1e 14 _SDO.10 : 054
S241 . S241
MempData.11 8 e2d 12 DData.11 [783] MemData.11 8 o 1d 12  SDO.11 154
¢ 5241 ' ] S241
MemData.12 17 o26 3 DData.12 083] MemData.12 17 o1e 3 SDO.12 058
5241 S241
MemData.1 15 E\S DData.13 783 MemData.13 15 a1t 5 DO.13 1385
S241 5241
MemData.14 i3 7 DData.14 MemData.14 13 \7 $DO.14
e2g 084 1g 026
5241 |1 s241
MemData. 15 11[, 9 DData.15 57 MemData.15 11| .9 SDO.15
e1h 126
S241 15241
Display Data Buffers MembData.16 2 272 18  SDO.18 037
L - Y S241
5241 S241 $241 S241
e10i e2i el10j e2] MemData.17 4 16 __SDO.17
EN’ EN’ EN EN o7 era1 127
1 1 19 19
_GND PullupA
MemOata.18 (3] a7c 14 SDO.18 558
‘ S241
.. L Ce e MemData.19 8 lazq™512 $DO.19 158
S241 .
S241 S241 S241 S241 S241 5241 MemData.20 17 7e 3 $D0.20 029
a9l e7i eli e9j e7j etl] 5241
EN’ EN’ EN’ EN . EN EN
1 1 1 19 19 19
L] .
BankQ 8 e1d 12] BankO MemData.21 411 7h ‘/9 SDO.21 129
: S240 | S241
Main Data Buffers
XEROX (| Project File Designer Rev |Date Page
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S$280
e11

: SyndA
EVN g
oD SyndA

(15 ]

inlin]mnlninjmininitn
Q
O
OIINY
sivlwlolololsinn]-=

SyndB
SyndB’

ity

o

5280
[1:)

D0 QO
D1 at
D2 Q2
D3 Q3
Q4
D5 Q5
D6 Q6
D7 Q7

CK_0OC'}ct8

olatahs

EVN
oD

3
C
-
sIGIOIRIDIN]

by i o o P P P

u

ololololololelo
wJIDINIDIIIN

O]

ml oo jool~)esiw
[~
£

Oloitln

nlnionisivivlnlntn

d

O
~Jjonics O 100!

ealro

|

11 1
«MStatus’

MDCIk

DO.O
DO.0
_SDO.
DO.
DO
DO. 1
DO. 1
DO.1
DO. 1

. 8280
e3

wnln

ololo
OIGIOI D=

5 1 : SyndC
- EVN
oD 6 *13.1

shol=lojo o na]-

fos] N [V

(291 (09} [0 (%3] (32} (9}

SingErr

o

S30

e15 13 Double Error

5280 12 4111 MemErr -166

ed

DO.02
DO.
DO.
DO.

k| s
O I (58 (3.1 TN PRy XY

OB INICICINIOH OV

(o]

olain

5 SyndD
EVN - .
oD 6 _*13.2 .

DO.
DO. 1
DO. 1
DO. 1

wmlnloininikninioln
A%
L1010

winol~={O

SyndF’

DO.03
DO.06
00Q.07
DO.08
DO. 1

5280
e5

5 *13.3
EVN 8

oD SyndE

slololalnls

DO.
DO.

ninininlnlninluvin

Olenjes]-+

ealns

5280
a12

o

(o]

(=]

3
ololwjaivi=

EVN
DO. 14 oo
1

8 SyndF

ininininininln
S
(=]
re

lale

2

] 1500 }+3__ =MD
«MD’ 1]23a ‘

MemCycle’ 5
S00 .8 *13.5
MRet’ 4 1z3b

(] [o>] {43 {7+
N Y Y

(953 (5] (€5} {471 (5] [7)]
o
O

IQQO
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A syndrome bit is equal to " 1" if there
is a single error and one of the bits

it covers isinerror.

Syndrome bits A-E point to the bad bit.
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$D0.00 AN .
»
3 *14.33 2 | sonol8 X.00 [5ai]
5138 1 $66 ct9a
c14 qo'lds /4 alsa
NdC 3., ar g SDO.01 5\ ¥
: Q2’ ) 6 *14.32 17 3 X.01
y 12 {321
SyndD 2152 gg’ 3 > ) aisb ]>D 19e
SyndE 11, gg: *14.18 $D0.02 105
Q7148 8 *14.30 4 16 X.02 [6a3]
E'EE : / atée c19b
InhibitCorrect _ 4[6]5 : <
SyndA’ $SDO.03 13\ ¥ '\
) 11_*14.31 15 5 X.03 (a3]
—Sund8B 12/ ) /a16d . c19t
5138 _|,¢ $SD0.04 2\ ¥ X
2| -
Syndc . msg?’a‘q “14.17 ‘ ) ) 3 *14.26 8 14 X.04 [543]
- S4 {3 T14.7 7358 c19¢
_SyndD 2 QaH2 149 & ame
s2 Qu[il T148 $SDO.05 5\ ¥
o ¥13.10 6 *14.27 13 | 7. X.05
SyndE 11s 82'9 AT )) - [743]
n 7 alsh c19g
07'1 £
EEE $SD0.06 10\ ¥ \
: : 4]6]5 . 8 *14.29 8 12 X.08 (543]
SyndA: : aisc c¢19d o4 -
Synds’ i D . - /; .
$00.07 135‘\
11 _*14.28 11 9 X.07
T38|, 12 )) (144]
. 41400314 “1'4 - - ’ -alsd . c19h
SyndC 31ca 8;: AT $D0.08 -2\
2 1412 *14.18 2 18 X.08
SyndD 21, gi’ 23 } ) sse $24 {045]
0 *14.13 b16a d19a
SyndE 1 Qs
s1 oe'f; ~13.14 $D0.09 5 .
a7 6 *14.19 17 3 X.09
o ch Ny DB (i)
™ il6]5 . b16b d19e
gz:gg SDO.10 103 A
. ) ) 8 *14.21 4 >1a X.10 (o8]
. A b18c d19b
3112%0-‘5 *14.2 0.11 13 ‘\
4 _*1a.15 11_*14.20 15 5 X.11
SyndC <1 g;”e 12 )) >y {1a8]
SyndD 2|, qzil b16d dist
s2 Qa'th o $DO.12 2\ ¥
SyndE, 1 as'd 3 *14.25 8 14 X.12
St QG’f )) S86 : > {oa7]
Q7 75 ¢15a d19¢
EEE :
ool SDO.13 5\ ¥
SyndA 18(8 ) 6 *14.24 13 7 X.13 37
Synd® “/ ’ c15b d19g
$D0.14 105‘\
8 *14.22 8 12 X.14
9 })/ﬁ >: {0533]
7% ¢15¢ d19d
$D0.15 13\ §
)) 11_*14.23 11 >59 X.15 5
A 12
- 7 _/c15d d1gh
240 - 240
c19l c19j d19i d19§
EN’ L_EN EN’ EN’
1 19 1 19
=MD’ -
Syndrome Bits point to the bad bit. 8 ) rndA Is most significant bit & SyndE is LSB.
Syndrome bitis a '1’ if one of the bits it cove rsisinerror.
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Errors Register
Bit is 1.if there was an error.

6 S.N2790 7__*15.47 g 5240 X.08
= L R | d18a
S138  lyg a4
h14 QU= 2=
N . & : -
[@Pt.o <X g;, T TTE 313 ql4t15.18 :}," x.os‘
: J12_*15.18__ R’
IEPL‘! 21q, gg, 114 at8a d18e
J10_*15.4
1-5_5_:_—51-”'2 Lis1 82.9 155
QL1586
E'EE
MemEre’ 4[6]s] :
. 1545, ql13 *15.20 ~X.10
preClk 1473, 15 wb
e . o - - o - . . i X a d
Strobe atend of cycle J'if- : EEERE AT SRS & - - -
there is a memory read. .
i:‘_ . . ) | ..‘1. - ‘ . ..:
2030, qle_*15.19 {> X.11
0] ’
. R at8c d18f -

ST38 i5 157
g14 Qo3 15:1
¥.05 3 qrd15.8
84 QS35 6 [ NP7 7 +15.24 X.12
¥.06 21s, O¥HTT1aTs r‘s‘R,
Qe 1808 i at7b d18c
Y.07 1lsy 82,9 *15.11
aorF15.13
E’'EE’
a[6]5 2
Clk | =fs1 .
3135 qjet1s23 13 7 X.13
. !
Y.04 R al7a d18g

MCtle’

Least significant bits of
Y-Bus select the bit to be

cleared. .
Bit 4 mustbe a 1" for any *1!2 s qp3.ris.21 8 12 X.14
clearing to occur. Thus the R’ ‘ a17d d18d

low byte can be changed
without affecting register
clearing.
11 s
-
]g 32° Q S 15.22 11 9 X.15
’
R al7c d1s8h
- . - - . e X-Bus
d18i d18}
EN’ EN’
1 19
?
T4 ~MStatus
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# R241

. ) #R44..
: CASA! 2 CASAZ’ CASC’ 2 1 cAscz’
SDI.00 2- #R1 4 SDI.00z NN ah A

AANAA 1RT 1RT
RT ° ' . ,
) #R2 Writea’ 2 BR25, witeaz WriteC’ 2= 2R354 WriteCz’
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. . #R26 . #R46
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. ‘ ‘ A Data.00 1
CASA’ 1 @tl #TP0O1 SDI.00z 1 @" #TPOM MemData ©‘

| #TPO63
WriteA’ 1 @tl #TPOO2 SDIL.O12 1 @" #TPO42 MemData.01 1 @tl #TPOB4 .
AAddr00' 1 @&y p1poo3 SDI.02z 1 @ u #7r04s MemData.02 1 &y 41poss
RASA’ 1 @N #TP004 SDI.032 1@ tl #TPO44 MemData.03 1 @" #TPOGS
AAdArO3' 1.6y #1Po0S . SDIL.04z 1.© u #Tro4s MemData:04 10 1 #TPo8T
AAMdLO8' 1 & 41poos SDLOSz 1 @1 #71P0a6 o MemDatalS 1 &y s1ross
AAJYRO2' 1 &y 4rpoo7 D062’ 1 @u #1P047 MemData.06 1 @ 4\ 47poss
AAddr.04’ 1 ©t #TP008 ' - SDLO7z 1 ©t #TP04s ) MemData.07 _ 1 © u #TPO70
AAIEOT 1 & 4 47Po0s 50108z 1 © 1 #7po4s MemData.08 1 &y s1pozy
AAIrO5' 1 &)y 1pot0 $DI.09z 1© 1 #Tr0S0 | _MemData.00 1 @y 41po72
) SDIL.10z ;1 @H #TPOS1 MemData.10 1 @tl #TPO73
L.t L —— ) ¥ #7PO11 -—-———-———-——-©' 300112 1 ©u #TpP052 -MemData.11 1 &)y s#1po74
WriteB’ 1 @tl #TPO12 SDL.122 1 @tl #TP053' MemData.12 1 @tl #TPO75
BAIL00' 1 &)y 41pota SDL13z 1@ #Tr0s4 MemData i3 1 &y 4rpoze
—BASE' 1 S u #TPO14 301142 @u #tPOs5s ~MemData.12 1 @ u #TPo77
BAddr.03' 1 Ot #71P015 | ©  _SpLi5z 1©u 4108 | MemDataiS 1 6y 4rpors
BAddr.06' 1 @ 0 #TPo0i6 : SDL162 . '1.©'-t-f|- ‘#TPosi C - MemData1s 1 &y grpore
BALO2' 1 @y srpotr SOI.172 1 @u #Trosa MemData A7 1 &y srpodo
. BAdde0¥ V.@yq prrotg . v comreBRbiB2 o 1Gyy prpose. LT LT MemData. 18 ‘ th #TPOBY. .
BALO 1 6y s1pots SOL19z 1.5y s1Poc0 MemData19 1 @) y srpos2
BAddr.05’ 1 @tl #TP026 SDI.202 - 1 @tl #TPOGf MemData.20 1 @ﬂ #TPO83
' SDI.212 1 @tl #TPO62 ) MemData.21 1 @tl #TPO84
ASC L©u #Tro21
~WiiteC' 1 Gy #T1Po22
—£Addr00' 1 &)y #TPo23 ' ‘
—BASC' ' S)u #TP024 Mcyele 1 Su #Tross
—£Addr03' 1 Gy #TP025
CAIr08' 1 &y 41po2s Lateh¥.02 1 &y s1pose
CAddLO02' 1 6y 41poar | Llateh¥.03 1 &y srposr . 1 |
CAJrO4' 1 &y 4#1po2s LatchY.0S 1 @“‘ #TPOSS ——-:—f—©t| #TPQOB
CAdILOT 1 &)y s1po20 Lateh¥.06 1 @y s1poss _ 1
CAIrO8' 1 &y #1poa0 Latch¥.07 1 & 4 srposo © tl #TP099
Lateh¥.08 1 & ¢ 41poos '
—CASD: 1 Byu #TP031 LatchY.08 1 © 1 #TPos2
_WriteD' 1 Sy #TP0O32 . Lateh¥.10 1 @&y 4rpoes
~DAddr.00" 1 &y #TPo33 Lateh¥11 1 &y p1posa
—BASD" 1 &Gy #1P034 Lateh¥13 1 @&y yrposs
—DAddr.03" 1 & 4y #Tpo3s Lath¥.14 1 &y s1poge
_DAdIr08' 1 &y pipoas T tenvas 1 © 1 #1PoOT
—DPAddr.02° 1 &y #7P037 :
—DAddr04' 1 &)y #TPO38
DAIrO1 1 & v #1poss
_ DAYrOS’ 1 &y #TpPod0
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ITEM DESCRIPTION . . DWG # QTyY REMARKS
1 INTEGRATED CIRCUIT SN74500 733w00318 3
2 INTEGRATED CIRCUIT SN74502 : 733w01643 3
3 INTEGRATED CIRCUIT SN74504 733w00319 K
4 INTEGRATED CIRCUIT SN74810 . 733w01606 3
5 INTEGRATED CIRCUIT SN74520 733w01619 1
8 INTEGRATED CIRCUIT SN74530  733w01645 1
7 INTEGRATED CIRCUIT SN74537 ' 733w02136 1
8 INTEGRATED CIRCUIT SN74S74 . 733w01771 2
9 |  INTEGRATED CIRCUIT SN74586 733w01648 4
10 INTEGRATED CIRCUIT SN745138 733w01616 8
11 INTEGRATED CIRCUIT © SN745139 733w016869 1
12 INTEGRATED CIRCUIT SN745240 733w01633 9
“13 | INTEGRATED CIRCUIT SN745241  733w01634 5 ) ’ o
- ¥ 14 | INTEGRATED CIRCUIT SN745253 v 733w016386 8
185 INTEGRATED CIRCUIT SN74279 733w00341 2
.- §.16..| INTEGRATEDCIRCUIT - . ... . SN748280 - /| . 733w01638. - 3= —w o oL
17 INTEGRATED CIRCUIT - SN745373 - 733w01699 a
18 | INTEGRATED CIRCUIT SN748374 733w01640 2
19 INTEGRATED CIRCUIT SN74LS393 733w01663 1
1 20 MEMORY CHIP 16K MK4116-2 733w01512 88 ,
™= CAPACITOR 0.1ut  50v. , 102P20600 115 _
22 CAPACITOR 20uf 15v 702W07301 5 C5-5C9 (alt. 25uf 12v 702W05601)f
23 CAPACITOR 10uf 25v ) 702W08901 4 c1->ca
24 DELAY LINE 25ns Eng Components Co. 744W00001 2 X1 + X2 TTLDMO25
25 | DIODE 1N5820 107P10105 2 CR1 + CR2
26 FUSE 0.25 A 708W 10302 1 F3
27 FUSE 3.0A "  708W11002 1 F1
28 FUSE 10.0A 708W11402 1 | F2
29 R-DIP 1.0 k ohm 703W13291 2 Z1+22
30 RESISTOR 18ohm  1/4watt 5% 703W28088 12 Sﬁilggizggg'fa:s-’;"s"“7'R“'R45'
31 RESISTOR 200hm  1/4watt 5% 703w28188 28 P20 Baa- »Res Hoo Hos 1o 233’
32 RESISTOR 270hm  1/4watt 5% 703W28488 22 R1-->R22
33 RESISTOR 1.0 k ohm  1/4watt 5% 703w32288 | 3 R23,R64 + RES
34 PWB 140P11229 1
35 BOARD EXTRACTOR 003P80513 2
38 STIFFENER (front) | s9epsater 1
37 STIFFENER (back) 030P83244 1
38 | RIVETS 320W13201 7
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Error Correction Logic

Code Tabl 'The codes have been optimized for use with 9 input parity chips {S280). Each row represents
ode |able the inputs to a single chip. 8 inputs are used when writing and 9 are used when reading.

{Check bit F Is parity over entire word. X’'s are omitted from tho group of bits whose

overall parity remains fixed.)

o 1t 2 3 4 5 6 7 8 9 10 11 12 13 14 15 a b ¢ d e
a §x Ix Ix |x x |Ix Ix |x x
b |x Tx Ix x |x |x X X X
c X X X X | x x |x X x
d X X X X X }x X X X
e X X Ix {x x Ix X X X
Parity over all 22 bits folx Jx }x Ix x |x X |x X
l I
Data Bits Check Bits
Writing
Check bits written into memory are parity calculated over the data bits in the corresponding row.
Check bits a-d are odd parity and bits e-f are even parity. Bit fis really parity over the whole word,
" butthe number of bits directly used to generate bit Fis only 8 since the other data bits are cancelled
out by other check bits.
168
£ ~
L4 Pl
16 Check g  Memory
+ ->{ Bit >
Generator .
)
Parity checker chips '
Delay = 1.15(21) = 24n$
Reading .
All bits from rows A-E are used for the corresponding syndrome bit. (Stored parity: A-D =odd, E,F = even)
All 22 bits of the stored memory word are included In generation of syndrome bit F.
Buffer 16 5 Demux | L Data Tri-State
22 * >| Syndrome | 16_-| XOR > output - | X Bus
Memory + > 8 Generator 4 7 (inv) 4 Buffer 66 nS
+ = ) inv) 2
4 9 12 nS 10.5 nS 9ns
5nS 21 nS A-E i
42nS F Error [——> Single Error
- 2 Check 52nS
———2> Double Error
2 62 nS from memory
Error Check Possibilities
Numbers inside boxes are the number of chips used for the function. Syndrome Meaning
. oo Tt OR | Synd
Numbers below boxes are maximum delays from Ti TTL Data book. A-F| F
15% is added below to allow for board propagation time 0 0 Noerroror>2 errors
. - . ; 0 1 Not Possible
Total Delay for Data = 1.16(57.5) = 66 nS  or 61 nS without buffer 1 0 Dbl error detected
1 1 Single error corrected
Project . File Designer Rev | Date Page
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Map References

The memory system supports a 22 bit virtual address space divided into pages of

256 words each. Thus, 14 bits specify the page number and 8 bits specify the location
within the page.

The physical memory system will support up to 256K of real memory, i.e. an.18 bit
address space. Thus thereis a 10 bit physical page number and 8 bits as above for
specifying the location within the page.

Since the virtual space is larger than the physical space, a mapping is performed between
the 14 bit virtual page number and the 10 bit physical page number. The 14 bit

virtual page number is used to access one of 16K locations which comprise the map in
main memory. The accessed memory location (map entry) contains the 10 bit physical
page number and status bits for the page (write protect, referenced, dirty).

Map References‘to the memory system are done by specifying MapRef in the microcode
and sendmg the 22 bit virtual memory address to the memory vza the Y (16 bits) and
YH (6 bits) busses.

" This causes an access into the map, a 16K word segment of main memory located between

65K and 80K. Specifying MapRef forces access to the 65K-80K bank while the high
14 bits of the 22 bit virtual address are used to access a word within that 16K bank.

~

YH bus 'Y Bus
l 6 l | 8 ' _ 8 l
mss
I Virtual Page Number l;ggtelgn on l 22 bit virtual address delivered o memory ]
. , '
High 4 bits T 1 ] ] '
farced by
MapRef ,I,
to 65K bank
4 bit 14 bit virtual page # o 18 bit physical address accessed in memory
bank #
0100
l l I Contents of Map Entry
8 10
. ' Status Bits
| I I Dirty
6 bits of 10 bit physical e
status page number Not Present = { dirty & writeprotect)
] 3 extra bits .
10 bit physical 8 bit location I Microcode concatenates 10 bit physicai page
page number on page number to 8 bit locaton on page to produce
‘18 bit physical address., -
Y Bus
' l l The 18 bit physical address is delivered to
2 . 16 o the memory on the Y and YH busses.
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