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1 2 3 4 7 8
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320
to t1 t2 t3 t4] t5 t6 t7 t8 t9 t 10 t 1] t12) t13 t14] t15 t 16
Ref
Ref 1 nA
VictimnA
startdr ST-[0 ST-1 ST-|2 ST-|3 ST-|4
MakeSqut D
Transpdrt
| oSt orle
1 oSt or gl nA
startdr ST-[o ST-[1 ST-[2 ST-[3
Fi nNext
St opFi TaskLd
Word on Fin 0 1 2 3 4 5 5
MapWai |t - ST
Enabl sSTPerr
St art EqGen
EnEcGan
LoadEn
LoadSout E
LoadSo.g O
Shift Hn
Shi f t Squt O
Shi ft Squt E
Shift SihO
Shift SIhE
Word dgn Sout 9 1 2 3 4 5
EC on |[ECSout 0-3
for wgrds
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1 2 3 4 5 6 7 8
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 32
to t1 t2 t3 t4] t5 t6 t7 t8 t9 t 10 t 1] t12) t13 t14] t15 t 16
ST-|5 ST-|6 ST-|7 ST-[8 ST-|9 ST-|10 ST-|10 ST-|10

MakeSqut D

Transgort

STWai t -|[Mem
repeatdq state ¢-10
ST-|4 ST-|5 ST-|6 ST-{7 ST-|8 ST-|9 ST-|9 ST-|9
Fi nNext
St opFi NTaskLd
7 8 9 10 11 12 13 14 15 vord oh Fin
MapWai t|- ST
|_Enabl dSTPer r

LoadEn
LoadSout E
LoadSoyt O
Shi ft En
Shi f t Squt O
Shi ft Squt E
Shi ft SilnO
Shi f t SiINE

EcLoadHn

LoadEcdut

Shi ft Edaut

6 7 8 9 10 11 12 13 14 15 vord o Sout
EC on |[ECSout 4-7 8-11 12-15
for wgrds
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PARC CSL | Dor ado ST 2 MenTi neST2. si <d ar k> A 1/31/78




1 2 3 4 5 6 7 8
0 20 4 60 80 100 120 140 160 180 200 220 24 260 280 300 32
t 0| t 1] t2 t 3 t4] t 5] t 6] t7 t g t9 t10 t 11 t12 t13 t14] t15 t 16
ST-(10 ST-|111
STVai t -[Mem
STf r eg
ST-19 ST-]10
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to tl 2 t3 0 20 60 8 100 120 140 160 180 200 220 24
Ref
Ref | nA
MAR- O MAR- 1 MAR- 2 VAR- 3 MAR- 3 MAR- 3
St art Nap
dMapFnd
MapRf MapWant sPi pe
_H=VA. 0,3-8 MapAd=VA. 1, 9- 11
state |3 repeatfs i f MapWait
vapve ¢
MapRAS
MapCAS
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1 2 3 4 5 6 7 8
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 32
tq t4 t2 t3 t4 t5 t§ t7 tg t9 t 10 t 1] t12) t13 t14] t 15 t 14
MAR-QO (if StartNap)
MAR- 3 MAR- 4 MAR- 5 MAR- 6 MAR- 7 MAR- 7
St art wp ( POSSI|BLE)
MapWant sPi pe
state |3 repeatfs i f MapWait
MaEV\&i
Mod
MapFaul
MapPer 1]
Pi pefAd34 (urfl ess prenpted by Ec)
MapRAS
Map CAS
MapDatja Good
preRefrleshinMelh [if Hefresh]
MapFl aqsWE
Enabl eAl] Mods MapFr ge
[if Refresh]
St art Mm
MENt O MENt 1 MENt 2 MVENt 3 MENH 4 MENH 5
MenRAS
MenCAS
Mem\E
if Storp
STWilt - Mem [read lor refrdsh]
STWai |t - Mem STMayPrloceed
1 orfe
Modi Engpl e
Row Addr ess
Col unm| Addr es{
MentCol [Sel
Shi ft LdardQut Evén
ShiftlLdadQut Od
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9 10 11 12 13 14 15 16
320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640
t 16| t 17] t 18] t 19 t 20 t 21 t 224 t 23] t 24 t 25 t 26| t 27] t 28| t 29 t 30§ t 31 t 32
MEM; O
VENt 6 MEN} 7 MEM; " 8"
State [8 is a fJseudo-s{ate
whi ch fal ways ]ollows tate 7
MenCAS
STWai t -Ivem [read lor _refrdsh]
STWai t -[Mem [writd]
Modi Engbl e
MapViai t - Mend}
MapWait - Memd O
MenCol Jel
Mentt gt e7
Menfr ge
Mentt atje8
St art Eq1
ECJY- 0 ECY- 1 ECY- 2 EC1- 3 ECl1- 4 ECY- 5 ECY- 6
St ar t EQChk
Transgort
EcWant|sA MakeFqut [if Dirtyl Ofetch]
Fout Next [if clean}l OFetch
St opFout TaskLd [if cleanjl OCFetch
Fout Next [if Dilrtyl OFeffch]
St opFoyt TaskLd [if DirtyljOFet ch]
Start Eq2
Modi Qut|En
MakeD (D [if CadheFetch]
Wrd ¢h CD 0 1 2 3 4 5 6
Wrd pn Sin 0 1 2 3 4 5 6 7 8 9 10 11 12
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9 10 11 12 13 14 15 16
320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 64
t 16 t 17 t 18 t 19 t 20 t 21 t 22] t 23 t 24 t 25 t 26 t 27 t 28 t 29 t 30 t 31 t 32
ECY- 7
Start Eqchk Transport [ifJFetch, $tore, of | FU
Transpdrt [otherwi se]
MakeFoyt D [if Dirjty | OFetfch]
Fout Nexjt
St opFoult TaskLd |[| fl cl ean IJOFet ch]
Fout Next
St opFoyt TaskLd |[If Dirty IfoFetch]
Ec1Fred
Modi QutlEn [untf | next JStartEc]]
MakeD dD
7 8 9 10 11 12 13 14 15 Word gh CD
ECH- 0 EC3- 1 EC3- 2 EC3- 3 ECH- 4 ECZ- 5 EC3- 6 EC3- 7
Ec\Want g§Pi pe4 EcWor dHef ToD
CheckLgst Ph6 Fr eeDBUf Fr onEc
MakeMD D [if| Fetch gnd curr¢nt Task
MkeP O i¢|iFu ref
MakeD [OBuf [if Store]
MakeMDNN D [ f| Fet ch]
Ec2Fr ge
13 14 15 Wrd gnh Sin
XEROX Proj ect I\/bm)ry tim ng di agram File Directory Rev |Date Page
PARC CSL | Dor ado Menory and Ec automata |Menili neEc2. si <d ar k> A 1/ 30/ 78




1 2 3 4 5 6 7 8
0 20 40 60 80 100 120 140 160 180 200 220 240 260 280 300 32
t o tlyL t2 t3 t t te t7 tg t9 t 10 t11 t 12 t13 t14  t15 t16
Readi mg MDM i nt of VD
VekeMD MD datp valid
= MDMVad
Readi mg D
dOad D data valid
Dad
into N[l'wa_m.vofo MD dath valid
MakeMIM D
into Moiad
MM wite [pul se EC210
| oadi mg Dbuf and{writilng D [from ijjt
Store |InA
dOad
Dad
Owite dul se
Fast D Duf
)En‘;lx EC1-p EC14{3 EC1-¢ EC1-pb EC1-b EC1- |7
u
Dbuf qutputs \Jalid
—et ch|transport
St pr t EcChK
bor d on 0 2 4 5 6 9 10 11 12 13 14 15
Sin Mérd on 0 1 3 4 5 6 8 9 10 11 12 13 14
sinD bord on| 0 1 3 4 5 6 7 8 9
CD
Error/E on worlds 9-3 4-7 8-11
MWord on
di Fout 0 1 2 3 4 5 6
ifrt MakeFdut D
B Fout Next
| _ Fout Task
to fou Fout Nexjt
MakeFout d
clparf |perdon] o0 1 2 3 4 5 6 7 8
! Fout
= MakeD CD
Word on 0 0 2 2 4 4 6 6 8
to D bapk 0 i ndut
ord on 1 1 3 3 5 5 7 7
- bahk 1 ingut
d0pd
Dad. 0-J valid
[r anspor]t
Storg trankport bpnk O Defl. 10-13 ; ; - - ; . .
=]
P bank 1 Dejl. 10-13 L L 2 L L
B Witppulsel 0 401 4,12 43 414 4045 416 407
StirtST for] word ! ! ! ! ! ! !
. Fi nTa:
from Filn -
Fi nNext
MakeSout O
jord on 0 1 2 3 4 5 6 7 8 9 10 11 12 13
frop D Fin
dOad
Dad.0-H valid
Transdort
bank 0 0 0 0 2 2 4 4 6 6 8 8 10 10 12 12 14
pad. 10- 13
bank 1 1 1 1 1 3 3 5 5 7 7 9 9 11 11 13 13
Pad. 10- 13 MakeSout_]
or d out 0 1 2 3 4 5 6 7 8 9 10 11 12 13
of D Fin zerd (FinTask=0)
Stprt ST
Word on 0 1 2 4 6 8 10 11 12
Sout 1 pad. ') Parilty errof 0-1 2-3 4-5 -7 8-9
conmmdn on Dagr Fin fdr words
Ec jon Ecsoyt 0-3 4-7 8-11
Sthrt EcCen f or] words
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320 340 360 380 400 420 440 460 480 500 520 540 560 580 600 620 640
116 117 t18 119 t 20 t21 t 22 t23 124 t 25 126 127 t28 129 t 30 131 132
EC2{1 EC2{2 EC2{3 EC214 EC215 EC2{6 EC21{7

et ch|transport

bt ar t Ecghk ChkLastlPh6

15

14 15

9 10 11 12 13 14 15
12-15
6 7 8 9 10 11 12 13 14 15 Dirty Word On Hout

MakeFodt D
Fout Next
Fout TasK4
Fout Next
MakeFout| D

8 9 10 11 12 13 14 15 C ean \Wrd on Hout
MakeD dD

8 8 10 10 12 12 14 14

7 9 9 11 11 13 13 15 15

dDald. 10- 139x next dbDad
pad. 0-9 Jval i d

I'r anspor]t
8 8 10 10 12 12 14 14 0 X X
7 9 9 11 11 13 13 15 15 X X
7 1K 1o 1y 10 411 4f 12 4913 4 14 4§ 15 | D Hata valfd
Lo and readi ng dut keMD D MD datg valid
Fi nTasK See Bef ow ] ng NakelVDM D
- ong wor Intag ]
Fi nNext MDMVad
 akesoutl D MM wite gul se
13 14 15 . | MakeF P
or into F
neikt dbDad e
pad. 0-6 |val i d 4 . N
r ansporlt an wiging gn Makel] Dbuf Qwite fdulse
14 14 0 wof d fr@m Dbuf Dbuf dutputs Malid
L
13 15 15
P
MakeSout| D
13 14 15
Fin zerd
ptartsSt end detlermi ned Jby storpge chipfdata hdid time} and tifing of
12 13 14 15 Startmgm rel atijve to S
10-11 12-13 14-15
8-11 12-15
Bt art Ecen
Proj ect File Directory Rev [|Date Page
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