Dat a pat hs

conpl et e except
for repetitiond
address bits

Bit slices
for address bit

DORADO SCHEMATI CJS

Me mor vy Contr ol

Tabl e of contents

IILE Page

Mai n data path bits 21,27,31; A address bit Q1
A nenory and conparator bit 6

Cache flags, colum 0 and coimron 02
Cache flags, colums™1I=3 03
i ctimand next viTrim 04
Cache A parity, control pipe, VT 05
L.Mar and BMux drivers and recé&rvers 06
Mai n dat a pat hs, 0#t%1 07
12-19 08
20- 25 09
26- 31 10

°Cache A menory and conparators, 08t fig&— 11
12-19————— 12

Cache A menory addressing 13
Pi pe and BR addressiTg; 14
L. carry logic and data path control
M ss and hol 15
Ref decodi ng 16
Cont r ol Pai r 17
Next 18
L.FF decodi ng 19
M das control and multi pFexors 20
Cl ock distribution 21
Layout 22
Loadi ng | nf or mat ion 23
Multiwire rev changes 24
XEROX Proj ect Ref er ence File Desi gner Rev |Date Total Page
PARC Dor ado Titl e Page MenC- apcRev- Be. si | Lanpson Be | 7/25/85 25




Bi 21 . dAad. 1’ Pi peVA. 4- 1 ire- ith Pipe
t kO SH MR O5' 231 4 410 e T Pe 5 are wire-ored with Pipe
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. h20b
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Py LA
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CacheRef, PreFetch or |fuRef that
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FHvM ssvFl ushl nA

BiT

Moo
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and NextV agai n.
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NextV. Q'

NextV, 1’
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RMar . 00 5 2 dVA Vic implies NoRef
5100 D IEFTorean T 1on

Q

Q@

@

A

03]

. S
Mcr al so inclu bits on page 4
XEROX Proj ect Dr awi ng File Desi gner Rev [|Date Page

PARC Dor ado Parity, pipe, Mr MenC05. si | Lanpson Be |7/16/85 05




[ by 40.8-60]

[ 34. 4-60] PipeVA 16!1 10 Dblb o paBMix00 o,
188 MAR, 00 6 3 Rvar, 00 060
I
:) PipeVA 17 124 9 110 BV 011 |0
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D Q _J_BM.LX..|L'5_ 21 l
h53 NextV, 1 6 11
D Pi peVA. 14
Pi peVA. 30 3 !
) D g _LB.MM..|1_4._[17 !
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O Pi peVA. 15
Pi peVA 31 5 !
) D Q _J_BM.LX..|15_[O4 I
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to conparators

— = e, 00 2F 15 dvVA 04 5 P;ggl 2_PipeVA. 20 to BMix
Rvar 04 5| po® Lo sl o 4 BRO4 15l2 gzllK e A pevA. 04
=TS A 75 = I o~
% 5 20 va. 04
| 5 '() 2 IM das hdop [2AVA. 04
K = cNk1 Vi ct Ad. 04
—— A 5 d2b 2 ProcVA 04 3] 6
—( |: 76 ——
to corrparat ors
5 = RBMux. 05 23 4 dVA. 05 4| P 251 1 PipeVA 21 to BMix
Rvar. 05 4] # ¥ |1 5| 2% |4 BROS 14 Dyseadd 'F?MA i peVvA. 05
e A 75 SEK I " i
-< B dVA. 5/20!6 6 alva 05 1k pages
s I = ol N1 |3 '\PArgg\S/A 05 4 VictAd. 05 | i 8 '
A doc |lec¥R D> T 2
|: 76 — VA. not used
A.
to corrparat ors
RBMux. 06 24 3 dVvA 06 11 to BMux
cl kO SH D g3d -
RMar. 06 11 15 5| 4 BRO6__ 13 e4dd Bi peVA. 06
k6d i 5f 51K 3 A
3 By E
dVA. 6/2116 7 4l va. 06
4 I, il- NKL M das Vi ct Ad. 06 hZ2d 1 or 4k pages
0 13 ProcVA 06 1 13 dolec. Db 6 ,
A =] doe f=rocvR 0 2D =l i 23b
—( I /6 -I- - not used
I to con’parat ors .
— = Remix. 07_1[ A 2 dVA 07 12 P'gggl 14 pi pel/A. to BMix
Rvar 07 121 oo” l1a sl 57 |4 BRO7 Tofe gzltK — A pevA. 07
[TTHSA 975 = I -
12 '& il N1 M das Vi ct Ad. 07 101 hdoe LRPAOL 256 wd pgs
P~ I 2| d2g 15 ProcVA 07 1 14] —_— 2 MapAd. 0 096
1 \/ 6 T - T P
or 4k pgs
1
5 not used
to corrparat ors |
RBMux. 08 22 5 dVA. 08 t o BMux
Rvar.08 5| €KO o 4o SH li4BRo8 15[ D4shadd
héb hsb 81K
Y T B =
5 2 M das
h(b - Nkl Vi ct Ad. 08
A 5] a3p |j2ProcvVA 08 © 3]
=2 =l
to corrparat ors
70 = RBMux. 09 23[ 7 " 4 dVA. 09 4 P;]ggl 1 _Pi peVA. 25 to BMux
RVar.09 4 112 15BR 09 14 ha Bi peVA. 09
héc h5c 81K 3 A
=5 BT, E
11 14 VA 09
4 '<c 1 M das 2ot
| 1 I
h 6l N1 | 3procva 09 4 VictAd. 09 | 6
G A e3c [—loc¥A Dl T LR 1 MpAd1l o0
_( |: 76 - VA. 24 Q
i peVA. 08

T P

to conparators

dVA. 10 11| P;ng 15 Pi peVA.

) Sh RBMux. 10 24 3 t o BMux
RMar. 10 11 15 13 2 BR 10___13LDxshad i peVA. 10
héd h5d =2 P A
| NG A 975 T = I
11 < 4 M das
h cNk1 Vi ct Ad. 10
P~ 7 e3d 4" ProcVA. 10 1 13] —_—
—( [ 76 —
to conparators
5 o RBMux. 11 1] 2 dvA 11 12] PLSS 14 Pi peVA. 27 to BMix
RMvar. 11 12 14 9 3 BR 11 __ 12LDushadd i peVA. 11
hée h5e EYs1k A
[TICA 975 £ I
|12 < 4 M das
h cNk1 VictAd. 11
— A of oo [1Procva 1l 1 14]
R TR -
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to conparators

Pi pel

:

RBMux. 12 22] 5 dVA. 12 5 2_PipeVA. 28 t o BMix
Rvar. 12 5| €10 o 4o SHl14BR 12 15[Dxafadd i 3b i peVA. 12
j 6b j 5b E Y1k A
A %75 =
5 '() 2 IM das
i = cNk1 VictAd. 12
A L1 Cap A3 ProcvVA 12 12 15} EE—
to corrparat ors =
5 = RBMux. 13 23 4 dVA. 13 4| P: 221 1 Pi peVA. 29 to BMix
Rvar.13 4| ¢ 1 12| 15BR 13 14 LD#1f 474 i peVA. 13
j 6C j 5¢ 81K A
=Syl e
4 1 1 M das
j = cNk1 ! VictAd. 13 |
A 2f O35 |A2Procva i3 2]
-( /6 T Ly
to corrparat ors -
70 = RBMux. 14 24 3 dVA. 14 11| P; ggl 15 Pi peVA. 30 to BMux
Rvar. 14 11| ¢ 15 13] . 2 BR 14 13LDg1f47d i peVA. 14
j 6d j 5d 81K A
s T 975 T 3
11 -ii 4 M das
i cNk1 Vi ct Ad. 14
.G A I vap | 2Procva 14 3| dAcloclo
1 [ \/ 6 -
to conparators -
G o RBMux. 15 1 2 dVA. 15 12| P; ggl 14 Pi peVA. 31 to BMux
Rvar. 15 12| ¢ 14 9| . 3 BR 15 12LDgaf4dd i peVA. 15
j 6e j 5e E)s1K A
A 975 3
12 -<e 4 M das
i cNk1 Vi ct Ad. 15
A 6 4c |B—ProcvA 15 7 4 E—
1 [ \/ 6 -
to conparat ors =
Rvar. 00 — = MAR 00' 22 dvA 16 5| Floet | 2_Pipeva 1612 to BMix
¢ 210 . 14BR 16 15LDa1i 47
i 6b i 5b EYs1k A
> T B e
5K . 2 M das
i = cNk1 Vi ct Ad. 16
P— 71 paq  |4iProcvA 16 1 13|
—( [ 76 —
to corrparators P pel
-5 = MAR 01' 23 4 dVA 17 4 kgc 1 PipeVA. 17 t o BMux
Rvar. o1 4| ¢ 1 12| 15BR 17 14LPai 43¢
i 6C i 5¢c E 31K
=yl =
4 1 1 M das
i — cNk1 VictAd. 17
TG A 0 (g |A2ProcvA 17 11 = 2 MapAd.2
to cor’rparat ors
- = MAR 02' 24 3 dVA. 18
Rvar. 02 11| ¢ 7 |15 13| o7 |2 BRI8 13 Du1i 424
=t l==1p =
g 4 M das
i cNk1 Vi ct Ad. 18
A L1l 45 |AEProcVA 18 12 15}
I \/ 6 I -
to corrparat ors
G o MAR 03' 1 2 dVA. 19 12
Rvar. 03 12| ¢ 14 9| . 3 BR 19 12LDui4dd
i 6e i 5e 81K
| A gn I
12 4 M das e L
i cNk1 Vi ct Ad. 19
A 2 [h, |A2Procva 19 2] Aclooly
R TIRT BT
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MR 04 22[ 5 4 dAad. 0’ -
RVar. 04 5 f'sgo 2 10 fsgb 14BR 20 [ 15 E c43b 2 6 3 dVA. 20 5|P|gg§1 2_Pi peVA. 20 to BMux
81K 5 ——
| & 2 ai1 @5 = I 6 3___sAad. 0
5 f(; u a I 22 5 6 -
s 1 15 LRugbadb 3 L 4 ,
7 4 _PrVA. 5/20 81K 7 & dbad. 02!
~ 1 s T 092
M das dvAlos 6 3—)(
3 I 2IProcVA. 20 6 3
—X 15 MapAd. 5
76 - > Mapad > gy
12

_|

VA peC VA -
1 LG T P
VAEVA ONpar at or

Bit 21 is shown in the summary on ha¥e 1

MAR. 06° 24 H 3 4 dAad. 2’ -
RMVar. 06 11 ?'650 15 13| SH 2 BR 22 [ 13LDxicadd 2 1 13dVA. 22 11|P' Pel |15 pi peva 22 to BMux

f 5d T Y1k 5 9 g2d
ms I
| £ _I ?75_ d 13 5 A I 10 13 _sAad. 2
11 f(j 1 I 24 ‘b 3 6
A 13 LDushadd =
_( S8k 7
dl 3
M das
4 ProcVA. 22 1 13

T

—a-l"*’
(o)}
N

—

wrR o7 1 2 10 dAad. 3 _
RMVAr. 07 12 ?'620 14 9 3 BR 23 [ 12kDilcadd 14 11 14dVA 23 12|P'ggzl 14 Pi peVA. 23 to BMix

Sh
—[wA s
%— dd 13
12 -fi iI- T D‘méé 2.1

5 A I 11 14 sAad.3

6 ]

[y
N

PG A
_( S8l K 1
dl 3 62
M das
10 13 ProcVA. 23 1 14
bse oo o
\ 1 |
cl kO
Rvar.08 5[ 2.7 |2
A MAR 08" 22 5 dAad. 4 10 13 dVA 24 5|P;12§1 2_PipeVA 24 to BMux
5 -<d 2l 5[ sA 1 BR 24 __ 15LDusnadd A
= D g5p Q Ec¥s1k 5 I 12 15 sAad. 4
125 Liubat lM das
14 ProcVA. 24 1
p 084
j2c
51 Ldva p
76
(page size = 256words) Cut |leg
VA. 20 Wred to i15.14 on page 11 134
Rvar. 09 4| CLKO |4 ‘
déc -
A MAR 09 23 4 dAad.5 11 14 dVA 25 4|PLS§1
4 -<d 1] 3[_ sH 2 BR 25 __ 14LDushadd A
A = D g5c Q Ecd¥s1k 5
12g Liubat !M das
15 Pr ocVA. 25
p 081
72d
A NN p
76
(page size = 256words) Cut |eg
VA. 21 "L Wred to i15.14 on pa 135
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Rvar. 10 11| .7 |15
ez, 3 MAR 10' 24 3 dAad. 6 12 15 dVA. 2611 P'hggl 15 Pi peVA. 26 to BMux
11 -<d 1l12[ SH _|15BR 26 13LD«5hadd - —
[ =510 454 Q =73, T 5 12 15 shad. 6
A ﬂ
Lf uDat DrE (
129 M das [}
2~ ProcVA. 26 0
p I dDad. 08! oo
10 12¢ 14 VA 26dl
Ldva' - Y
76
Cut |leg
2 Memd. 7! a0
VA. 22 Wred to i15.14 on page 1 P
Bit 27 is shown in the summary on page 1
cl kO
Rvar 12 5| ©7 |2
[FTNoA waR 12 22 1 5 dVA. 28 5 P; ggl 2_PipeVA 28 to BMux
5 '< 2l 5[ sA 1 BR 28 15 c4
o |t o5 © Els1k I o)A I 11| Kt 114 pipeva 28diy
133 Liubat IM das : ]
4% ProcVA. 28 1
p doed. 10 ¢
Rvar. 13 4| €1K0 [,
e6e 1
[FypA MR 13 23f 2 4 dVA 29 4 P; gsl 1 Pi peVA 29 to BMix
4 "< 1] 3[ sH |2 BR29 14 c4
& 41D es5c = [FIypA 10| *¥1¢ |15 pipeva 20diy
A _( clkl grRehod
136 Liubat M das (]
1 13 ProcVA. 29 1
p 18 dbd. 11 .
cl kO
Rvar. 14 11] © |15
ez, MR 14 4] A 3 dva 3011| 7 231 15 Pi peVA. 30 to BMix
11 '< 14l12[ sA _J15BR 30 13 c4
e [ D c5q Q E Y51k ez, S0 o| K1 15  pipeva 30dly
A N s e
| f uDat D+E
137 M das [ |
14 ProcVA. 30 1
p doad.12 .
Bit 31 is shown in the summary on page 1
XEROX Proj ect Dr awi ng File Desi gner Rev [|Date Page
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Pr VA. 4/ Par 19 a20b 23 CVAOQ. 4/ par 7 ProcVA. 08 19 a18b 23 7
1 N 3 dM ss0. 04-11 21 3 dMss0.04-11
dVA. 04 6 I E— ! dVA. 08 6
’ from adder
19 b}Ob 23 CVAL. 4/ par 7 L I 19 b}“jb 2 or_ProcVA 7
3 dM ss1.04-11 3 dM ss1.04-11
/1 — /1
E— 6 E— 6
10] C}Ob 2 CVA2. 4/ par 7 n ey 10 c}8b 2 7
3 dM ss2.04-11 3 dM ss2. 04-11
1 EEEE— /1
EL 6 6
10] d}Ob 2 CVA3. 4/ par 7 gy 10 d}8b 2 7
1 3 dM ss3. 04-11 21 3 HM ss3. 04-11
3 MC174 6 3 MC174 6
51.X0 9200 in ] cl 5] X0 018D
Used for CacHleA Parit X ox 2 Qut 4 113 legs and 7IX OX2— i
bit on page 5 6 2c 1 174 leg for parity 6 pi 'e
rather than 16 bit CVA P
.04
o Ni pe
PrVA.5/20 18 22 11 ProcVA. 09 18 22
a20c al8c
1 14 1 14
EL dVA. 5/ 20! 7 10 dVA. 09
from adder from adder
18 b\ 22 or_ProcVA 11 MC1R3 18 \ 22 or_ProcVA
20 1 — bl8c 1
10 — w
Yok &} 1) C;C N I
14 EL 1
vCLi3 1) d}s«: N I
14 ?L 1
NC1I3 15 I
.5
t o Pi pe t
ProcVA. 10 17 a18d 15
oy dVA 10
\ from adder
|17 ] b18d 21 or ProcVA L
. . 1
Bit 6 appears in the sumary on pagdg|[l EL
\
L7T c18d P L
=
\
L7 g18d 149 L
L 3 MC174
—£1X0 g19b
L) ox -
6 t
ProcVA. 07 16 a20e 20 ProcVA. 11 16 al8e 20 4
L dVA. 07 1 dVA. 11
from adder from adder 3
or ProcVA or ProcVA
161 pooe [22 160 pige [22 .
??l ?Zl
16 c20e 20 16 cl8e 20
3?1 ?Zl
2 2
161 420e [ 161 41ge [
1 13 MC174 1 13 MC174
1110 921c 1110 919¢
12 QAL oX 15 12 QAL oX 15
10 d. G 10 ;
t o Pi pe t o Pi
sA bl"11 sA b!
XEROX Proj ect Dr awi ng File Desi gner Rev [|Date Page
PARC Dorado | CVA and conparators: 4-11] MenCil1. sil Lanpson Be |7/17/85 11




ProcvA 12 dol .. [23 ProcvA 16 1ol .. |23 7
__dM 550, 12-15!2 = 3 dMss0,16-19!2
dVA 16 _IJ
\ from adder \ from adder -
ol b 2 or _ProcVA 12 biop (2 or ProcVA
EU— dM ss1. 12-15!2 Eu_ 3 dM ss1.16-19!2
\ \
o oy 2 L2 ci0p PR
M ss2.12-15!2 gy 3 Mss2,16-19!2
=
\ N <
9] d12b = d10b »
ss3.12-15!2 iR 3 $s3.16-19!2
MC174 MC174 —
[ 3] <7
5 i(l) g12b 2 );? A FE N D
ox |2~ oX 5
It I1Pi pe
ProcvA 13 18f ... |22 11 ProcVA L7 18] a10c [R2
14 14 |
dVA 17
\ from adder \ from adder
SE:1 RO Vel or _ProcVA 11 18 1o R or_ProcVA
\ \
L8 cl2c 2 1l = c10c 2
\ \
L8] d12¢ 11 81 g10c
14 1
3 MC174 3 MC174
.}% 20 gl2c .E- X0 gl0c 15|
ox 22 o I
.13
tlo Pi pe t
P
ProcvA 14 17f .., |21 13 LOCVA 18 A7 a10d 2L 13
15 | 15 |
dvA 18 12
\ from adder \ from adder
va b12d 2 or _ProcVA 13 |17} b10d 2 or ProcVA 13
\ \
L c12d PR 13 L7 c10d P2 13
\ \
_ diad 13 A d1od 13
15 1
MC174 12 MC174
z Js' X0 g13b z =10 g11b
X1 | 2 | ALY o |-
%' .14 5 d. §8
tlo i pe t o Pi pe
B =
rocva1s tef ... [0 PN LOCVA 19 18] .10e ROT——X
dVA 15 dVA. 19
from adder from adder
or ProcVA or ProcVA
|16} b12e 20 16 ] bi0e 20
6] L. R 101 c10e |2
116 dl2e 16 d10e
3 MC174 3 MC174
.}% X0 gl3c .E- X0 gllc
XT | 15 |15
X i o
.15 .
tlo ri pe 11Pi P
sl ' al
P oi ) ) )
XEROX roj ect Dr awi ng File Desi gner Rev | Date Page
CVA and conparators: 12-19 MenCl2. sil Lanmpson Be |7/01/79 12




This chip’'s
addr essi ng
appears in
t he summary
on page 1

W CVAO’ a

20 MBO71

10f

A0

MBO71 !

10f

20 MBO71

10f

This VictAd nux contro
appears in the sunmary 4617

on page 1

VictimO!
Victim1!

N ko

Vict Ad'!

MC174
gl2d
Sl

- g13d

18-19

12-13

14-15

VictimO!3
Victimil!d

N ko
(]
N

Vi ct Ad' 119

10-11

4/ par -
5- 20

6/21-7

Proj ect

Dor ado

XEROX
PARC

Dr awi ng

A nmenory addressing

File
MentC13. si

Desi gner
Lanpson

Dat e
Be |7/17/85

Page
13




Ti m ng:

Control :

D=RBMux/ Mar’
E=BR

j 29

28-31 6.5

24-27 4. 1+4.
20-23 4. 1+3.
16-19 4. 1+6.
12-15 4. 1+6.
8-11 4.1+6.
4-7 4.

7=8.8
8+1.9=9.8
0+4.7=14.8
0+3. 6+4. 7=18. 4
0+4.7=14.8

1+6.

dAad.

or at 22.6

dVA,
must
out puts

0+3. 6+4. 7=18. 4_]

Add’ => 0 fr
Add => D+E,

-D+E, or

om 181K, or

A RAM out put s
are 2.8+10=12.8 later

for conparators,
nmeet the RAM

F=1111

or F=0100 on 4-15

F=0110 on 16-31

dDad. 10- 13

PrVAQVA 9
S bl e
Start Map too sl
7 AcanhavelMap 9 sB
PrvacvA ol jNg LdMapAd’ 7 gm0 24f | MapAd. 1-4
1 MC176 MC176 MC176 bl e
3h b5h d2h e3h
C C C
I 9 9 ° 7241 | MapAd. 056
LdProcVA Ab Q q
—— — —
Proj ect Dracméng | i d . 1 Fil ie Desi gner Rev t Page
rr Oogl c ana m sc conyr .
Dorado | 5 pd and - Menc14.sil | Lanpson Be |7/01/79 14




J sHol d Better BLretry: SEBL &
ViclfMss 9 12 ProcTakesA v EcHasAdly v

El ushl nA 1 SoneEntryBei ngloaded’ 101 s Ht v (Mss &ictinBL))
LoStorel nA 1 Q
LookAt SEBL’ M das
dBLO 7 clkl'De 171
dBl1 g e}
dBl2 5 | _F
dBL3 4 [by 15. 6] M das onl y 13 [23.7]
095 _ELI:U_dﬂiQ—'i.O_bl dReq —3—SomeRdibold 7 ~ Ref UseAsrn
D R Hold! 2% Hold!3
. . . Ext Hol dReq 027
(=PairFull since EcHasA is or k1’ Dag Beo B ]
Pai r HasAl 3 9, Pi polol d B om & M das only
142 i 14 | (FB=6 P ol ) e Mscrold
EcHasAb Wi re-or _.‘.__.
- _ :
XWAnt sPi pe M das jlé_ va'Br eﬁ&oEgjr P i skol 4] I
cl ko ) ) onflict [12%
21d [ oo dvohol ¢ 1TSS Mas oty
3 Mbdhol d
T\ 6 I A,
y Yo 9 .
Next K0 Store_, b x| J wire-or
UseAsrn 6 i M | 381 M scPCHP' unf ortunatel S Dbuf Hol d 11 _‘ 5 3 _Holdor|pP!l2
; e
T G includes LfetclSiore_InA 4 K I 7] 067
the AWVBPFS Awan | o, Ref L g D
termis to ElushStore 10 14 ProcTouchesNem P— Mpas
dCondH d 7 ,
ensure that ElushlnA [by 17.0] D R
Pi pe02Ad has EcWAntsA _y 12 6 @ ) 3
time to |oad ] 3
. dM ss0.12-15!3 - .
after Asrn is dMss0 16-1013 ¥ pra k1 pao | Jh P2 13 _Mold_ 5,
i ncrenent ed Vant Condriol d = 11— Prijol d!
-_ [ ] ) 10 i _BHO| d
2 Victimstore never dHit 0 = kN B
LoStorel nA has this problem b=
B EorceM ss dhi t 10 e u A
j 11 el T} - - 114
1174 =l dMss1.04-1113 .| J [23.7-60]
1 —14 dM ss1.12-15!3 11 PR 1o
u dM ss1.16-1913 ) Hi-a.c%
1 Want CondHol d 5
A Eor s Plped L to enabl e NewFl ags nu
)
" EorceM ss
dHit1
Hit'bl4%

Shoul d we hol d CacheRef when D is busy?
dM ss2, 04-1113
dM ss2, 12-1513

. . dM ss2, 16-19!3 M das
Note: The dMssi.j-k signals are all
fal se unl ess PairHasA. Hence there will \ant Condhol d [ 25. 6-40]

be a hit unless EcHasA or ForceDirtyM ss, | dHit2o | . 2 %
and |ikewi se dCondHol d won’t
happen unl ess EcWant sA. Eor ceM ss ; ) M das
’ B 3 LVic 1%
Vo176 dH t2 "
i 21h 10 s °]
- Q
ElKkO De ol dMss304:1103 \
dM ss3, 12-1513 - —— 11 "
3 dM ss3.16-19!3
g Want CondHol d

c %
CC )
¢l K1’ Do 9] 3 dHi t3a
M231 @ EorceM ss . -t-‘
gl4ad e 1
cC cC -
clkl'Dag] o9l 4
p—
dHi t 3¢
H —
Set Col to Victim )

or to PipeCol when
VictimnA or EcHasA
respectively. Force s

) [CtimOll
is true then, so the bi peCal 0 yl

wire-or with dHit wor»ﬁ4 1] [ i

.
I S2
dVA_ Vic 1

Victimiall 11
PipeCol . 1 12

File
MenC15. si |

XEROX Proj ect
PARC Dor ado




FI RST HALF

ProcTag 5 2

34

[18.1]
MDMiat aGood

Hol d Ddat aGood
015 ASEL. Q0 13 9 Want Pr ocRef
"emgem  UseAsrn Pair _MDI’ and
D M 38 DmaybeConi ng
= and CondHol d wi I |
I'd the instruction
there is a mss
Hol d , d
- .
023 3 ASEL. 1 onming from Ec
) I\/Cll7 [14.1] Pair
— 3 WAntCR Dont Want Resp
el | d
[10.3] ) [by 12.3]
EE. Onen 2pvant R Hol d
011 =1
M| v’
62
clko | fotd A
i 21g
AN ProcRef’ 13 I
1
Pai r Ir. .
014 EnuQr FT L | ": Not e: Ref signals not gated with Hold
Pai ) have Want in their names.
ai r
ASEL. 2'1 7 4 ASEL. 2 [ \
26 1.,
. h R
" H
|- Mai n
MC162 | ¢ c X
a24 Q[T
o« 2
Mai n
2 @ lfetch
[10.3] Pair (0]
022 EE. 1oem g
o MC176 MC195
) i 15h 9| a23g
C ert’
SECOND HALF sl oppy, _
because Victim nA 2 Vict Ad 5 2 VictAd'!'2
is true for manydVA_Vic
cycl es NC]IJB
2 | 4 [ 30. 8- 60]
wantProcRef’ 1 0 .

10 [27.0] Flags
[23.7] NewRef
Hold!'l
Y ClE62
T Pai r
EcvantsAdly |
Pai r
Hi'al3 L f UACK’
, UseAsrn
131 VANt fuRel 10 Lf UACKIFEHit" Lf uAck!
183
P y P
Hol d "
Want CondHol d 7
6 das onl y
o Ant G
awl
i -
M:23L>
d17
cC S
gk 9
XEROX Proj ect Dr awi ng: ; File Desi gner Rev | Date Page
Ref decodi ng MenC16. si | Lampson Be |7/02/79 16
N




PAI R [8.3]

Next PaiTLd Fl ags Pi pe Next
CacheRef’' 11 4 2 Store’ S 21b 2 4 S5 Store |nA [12.5]
Ref xt ) Next M das
Store |fCR 5 EcHasAb Avant SVAPES 10 gemm 13 Awant sSMapFS
23 11. 6]
- W Fl ags/ 2 Next *
s acheRe DA s
Mip_ 71 .
j21d PrefetchlnA 6 i 065
St or e o) wivapl f M s*s
EcHasAb _ Ref | NA i = M /
\ . 2 “ [[27 0]]Flag xt
Elush_ ' 10f . N 14.9
.ﬁé%g lal ags Hol d Vic M das n= Hold Vic
[32.9-40] 4 4 Fl ushinA -9 Mem
Ref NClle N ELushl nA B
e g, 2 1] 5y hdio M das Lﬁ_ '- MIlOI
@’ e 0 A - ,
fock 0 1 §, S ReadlnA 445
o -< 0 LoFetchinA B §27. 0]
&> * M das N '- Of Fl ags Next
® =921 y21p = e
il m et
@ 6 3 ViclfMss' 13 NER 4 \Wan
g
, \ == ags Hol d/2 .' . 2
. ,
Hol dOr [ P! 26 5] j21c A0 -E,.ueth LeLns acheRef | nA 1 (i, Hol d Next
- AvantsDifHi t.
S\ZLt T ? ﬁ-l—'_ﬂmw 159 Lturefina 110 33 Ll
p— -
UseAsrn M ) 0 D
4 PrivRef | nP: oRef DA’ 12 0 8 | oFetchlnA
k21d B4s - " 103
Ref ‘76 p oSt orel nA 1-’" 1; oFet chl nA ,
VantCR 9 I N S
1 30 10 11 CacheRefln 34. 5]
MxHol d 'Nkh7g i pe M das H 9 Di rtyl oFet chl nA’
4 ];ghgmf nA Ay A 029
t e x t * Di Ay ]
- u L J —
: |15 7 SR 1fuReflnA aad D
219 el pe M das Bzu&lz_r_uam
| 1 f uRef | nA D HasA y 14
Hol dori Pl a -If.uext UseAsrn FF| VictimnA 11 = W=
PairFull’ hStore N
63 13 -’
13 OB PajrHasA' a i =N
Ref "% 341 Semgebdti N PPM P ViclnPalr 12 g ak
, , o .
:\JL;I:-\CK m— -Ii bbi N Cl k Fl ags ESinPair’ 113 ‘:l: 2§Dont LdPr ocVA
-
KilllfuRef ko1e H31Z 6 0 Pai rHasA bl 9 » pm
.dlfuRefInPalr Id Cflags/2 M|das | 6 C k Next
Ref [ Pair HasAl 2 :‘\\. 2l vicaFsic .,
WantProcRef’' I3 10 [9) = AnasFree’ yd 1 -
) . T (o] )]0] I ,
ViclnPair’ p II)
Hol dOr | dPr ocRef | nPai r * M das L 5 !\\ 5
i "a g
— MM-LP EchasAb o NG
T 281 ) ]I)0
‘\
g 6
[N
e x t - ]mF
3 1134.5] 11 o H4hs VictimnA B
o e Y25 *f Hol d FI ags
dVi cl nPai r —< 'I‘I_“
_— p—
* M das
ESinPair’
14 12 K21 _15J11 Pi pe M das Possi bl e states for Pair:
u = m7g 15 FlushStore Pai rFul | and one of:
dFSi nPai r 13 CacheRef (Fetch or Store)
< 0 Prefetch
vci7e |[mci7e I If uRef
| oFetch
j21h k2ih | =
c PA ) | oStore
) ) FF MH Fl ags Mail/2 Map_
LdPaj r | ' Fl ush . .
S PPM Pair Main/3 Fl ags pumyRet (just PairFull)
2 EcHasA'
Hol d 4 —i das Fl ushStore
cl kO 13l 1 E A Pai r Ful I’
i2le
e Yo -
c\O w4
i 21f 1 EcHasAb
1@176 T
Ref
k1 MC195
i | 38 EcWant sAdl y 9| Kisg
ert’
XEROX Proj ect Dr awi ng h FiTe Desi gner Rev Elt_e\ Page
PARC Dor ado Pair MenCl7. si | Lanpson Be |7/02/79 17
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[10] Ok 3 AcanhaveMap
083 2
sMapl f M ss 28
clfMss’ 7
Hta 6
Blretry 2
VicOFSIC [ — i
AbusvForSure I e ||| [27.0-40]
caf/2 Map Flags
AvantsDifH t° 9 1 AfreeQ Fc’ b162
Ht b5 11 AfreeQr EC' o s
| DirtyvVicQr :
AcanhaveD 10 ARL2 ST M das Ck Pair/2 Mdas
Wi re-or 9 , cl kO ,
Afree 5 [ 13b 2 AwasFree
PairFull’ 10 C k Hold N
14 EcKeepsAbusy 13 free
EcHasA’ 11 — t
PAI R L — 096
——
'Afree for this case ) )
Ht all 7 2 |] , . ol KO * Pair Hold Ma|’n
Pai r Lansport® 3 __AcanhaveD Dbusy
D : I'f uFcom ng 27. 0] 14 KilllfuRef 122 | 13c ]2 Ref
Blretry 4 = [N 6
Lf uRef | DA c bkeF DI =>Afree 11
w o Ec2 2 76
I 13h
D :J_kD’_Da_C)JC
L- Pai r
'‘Afree for this case Store 4
SH Bb 11 Hol d s
it al 15 2 Dbuf Busy
Blretry y I)ZI M das only
Dousy 4 :I6 Dbuf Busy
Souf Hol d
es up for the one cycle delay in
n
DBUF
170
L]
Ha 4
5
6
3 Mdas
b 30. 8]
| StartMap'
66
B P
102 MRRRISh
I ) é | f uRef
Hol d
EcVANt sA L
3 [27.5]
i . —3 UseAsrn
PairFull 6 7 ) 050
ErivReflnPair -2-R|ngReflnP and
| _no new prof starting
MAP
ProcRef not PrivRef
I oSt or el nA
AWST vAfree 11 5
Wi T e-or 14 Start STduringA vd S Hol d M das
lestM&lt-D 5 N[Illl58 STfree
l
(Store Tr por )
XEROX Proj ect Dr awi ng File Desi gner
PARC Dor ado Next MentC18. si | Lanmpson




BR is being witten even
there isn't a ref.

| 13 just a buffer

if o1 -MenBase. 3

94 MenBase. 4
L
) | MenR 412
-~
all the unprined
signals are nuffled
MC141 Mdas (4)
dPipeQ2Ad. 0 12 | | 14 Pi peAd. 0! 3
150 1o Ad DO g ] 13
i A 13
@ 13
@
@ . 75 EFE. 5! 11 14 FF. 5
QI-' = So—
@ Wi re-or
: _ 'y | )
@ 78 -EE6
S—
o P |
RL [ g —EEZ 5 20 FE 7
46 g : FB=6&PCHP" 15
, Wi re-or
L]
]

EE=16X
M162 | o [ 16. 7- 40] MC176 15 _Fipa0ls
|8 (J) =4 q)
EES 14l % n % f_ﬁr
G = o
Ay 0
0w | & 3 DisPipeais
@ iI
4 1T
[ 10. 3] S E
EA=1’ 5 2
071 Fp-6gpcrp e |
P D MC176 14 DisPipe20-31
EF=12x Q "
MC161 | ¢ QA
110 & L& ®
EE. 5 14 O/ | @
= @ '’ these hap- &
EE 6 2 gi . pen at t2 @
EE.T &> -
%'
or
=
| ol ™ 5] m
XEROX Proj ect Dr awi ng File Desi gner Rev | Date Page
PARC Dorado | FF decodi ng, PipeAd, MenBMentl19. sil Lampson Be |7/17/85 19




ProcVA, 04 VictimOQ HOLD
ere Aq ) jim1l

=,
W
P
P
P
D

DivVad

' NEXT
ProcVA (part of HOLD)
" MapA )

110 VD1

o

MC176
Do D
o]
Q@
@8
Q& |10 DhvuxData
o3 T\A re-or
Divhdr, 07 D ML
[
LN
Dvhdr, 09 A Q@
Dvedr 10 @
Dvadr. 11 | o
186 DlMJxDat al 12 Io3
D wre-or de 1000-1177;
dr. 1-4=0100
9
DMxQ k! 13 2 | 2
187
D\Vadr . 04
D ﬁ T
XEROX Pr ojlalt—\ lr aw ng File Desi gner Rev |Date Page
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MenSH! % 7 S

005

ppSH %

K ne' % 6

MenOl kEnabl e’ al

o k1 D 1%

ke
3] %
£ Cb%
i %
By preSHBD1 7 3 SH A%
12 % 5 N Ba%
£ D% 6 i g Bh%
L % (AN J .‘ﬂ‘
= KQ' B [\ B WhBrH ' a%
G Hol dOx | P! '} i"'\\ : AN BrH ' b
BrH a ! -. @™ P k
S I ost Cl oc
ed k1’ AB! E
A -4 o} P A’ RO,
CLKE , 11 , A L d o) ’o
008 I 9 3_ba kinabl e Dont LdProcVA 10 I'-': \ dPr ocVA' D%
10 pred k1’ AB! 5
Acanhavelbp' .' dVA B%
[} 6 d
. = "y
precl k1'B Il N Pi pe02’ a%
Paj r HasA a! 9 - N Pi peQ2’' b%
Q Ol :; \ N Pi pe02’' c%
pred B 9
M ! dher’ %
Hol dOx | P! 0
pred k1' B k1B89%
7 k1' B! 2%
6
pred kQ' B kQ' A%
kQ' B%
n
MapAd nust be
|
| ow by 12.8 before cl kO of Startl\/kslpp'uﬁﬂ-ﬁ'n‘j—L . .
pred kQ' Ca 3 to:let row MapAd through by 6 before cl kO H :ﬂn?ihll:r;zFI; ﬁ?d
" A 3 .
AO . : ::: :' high fromclkO or StartMap to 27.5 4OT epr eCl kO’ p MapSt at e0
by | = 2 to:hold row MapAd |1 dMADAG' %
-ﬁ low by 2.8 before clkO after Start
N CVAL' a% to:let col MapAd through by 4 after clkO
QUAL bl WY CVAL" D6
.l .
E .
= N CVA2' a%
CVA2 4 N CVA2' b% pred kO D 9
! KeepsAD
predko'chb| 118 N j Af reeQ 3
9 ::‘«\. = N CVA3' a%
CVA3 0 ~. i N CVA3' bY pred k0’ D
BIM-LE ' Pai r HasA bl %
Q
WOl agsOK 5 N Cf| ags0’ % pred kQ'D
Cflags0 6
9 NCElagsl % preCl k1' DI O
Cilagsl ' | 10 AcanhaveMap’
pred ko' Cc Z !
5 N Cfl ags2’ % precd k1'DI O II k1' Da%
Clagso 6 % 1"' K1’ D%
1 o k1' Dc%
By
9 N Cfl ag % pred D E
cflag ! 0 nPaj 3 “ dVNV' %
I.. 6 4
"
pred kQ' Cd pred k1’ DI j
Mem A Mend % gnorePro 9 Prd k1' DA%
AireeQEc’a 6 10 indon P Cl k1’ DHO%
Y
|
XEROX Proj ect \ Dr Bmwiling File Desi gner Rev = fiDaNe Page
PARC Dor ado Clock distribution MenC21. sil Lanpson Be |7/01/79 21
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Cxxx Mar BMux |8 1§ | fuDat a Mar BMux CLKENn d kSync
0/ 8 71 15 93 dDad. 02- 10 CLK. mem RugRfsh

/8
p_ﬁ 1) p 1ed ¢ 153 g 137 o 124 f 10 /159 80 h 64 48 33 k 20 | B_
Rvar 0189 | BD 0189 |[RMAT BWux dri ver 2-5 6-9 10-13 || “BM™B37 1pipevadiy
L Jowar. 25 2-4,10-33| 231011 451213 671415 dDad 2-13 ;sg -7 PeolS 2831 d ock 1
ar 105 195 1662 E16 210
i Pi peAd! 3
2| eeew || Proc || T ACiANTET || Pipe20- 31 ||l va- || 7P ) 2
24-31 197 176 — ib 141 -
dva buf || VA dr - [ - Pi pe :
ol B Il R A oo o ipeddy - J|IMns] i |PipeTed 3
s 195 NenB. Q-1 Pi peAd! 4 F16
4 24-27 Adder 28-31 4-7 Adder 12-15 I| 8-11 Adder 16-19 ProcVA & dr 4
181K 181Kk 181k 181K 181K 181Kk 107 14k19 176 145
5 ProcA & dr || @ut-2¢ [/ ¢ oy R 24- 3l BZ( Lgtgg cout12, 24| ¢ 5 4y BR Isat Ch 7 1515 || sAad.- 0-5 diPisPiegg{C 5
197 20425 176 117 173 173 1o 179 175 175 107 - be
43
. . MenB. O!
6 20-23 Adder 20-23 Base [regi stef RAMs Base regi ster RAMs b sdll 6
181k L H 181k 3 ~ec., p
105
5 :jiy;bgg} 5821 dAad. 0-3 mux]|| 22-27 28-31 20-23 || MerB.1-4 || 8-11 16- 19 12-15 4-7 PECII:kl 7
e ' Dos 1662 1662 145 145 101 145 145 ok
8 Aada Aad’ a Aadb Aad’ b L\t:/ivPlrgo&y’A' Olags red™ o rver | New NET decod- || g
rHl
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CACHE CONFI GURATI ONS

4k
CacheConfi g=3

Not used

16k
CacheConfi g=2

Not used

parity

Posi tion Chip

Cut (X) or wire (pin-pin

Posi tion Chip

Cut (X) or wire (pin-pin)

Cut (X) or wire (pin-pin)

a03

a07

a05

b14

cl4

e20
e2l
f20
f21

g20

195

195

197

1668

1668

113
113
113
113

174

3x 4x
cut 5-6 from5/20-6/21

2-15 3-4
connect 20-21 to 5/20-6/

3x 4x
read ProcVA. 20-21 for CV

renove
di sconnect Aad.O0

renove
di sconnect Aad. 1

3x
3x
3x
3x

keep parity from conparal

2X
keep parity from CVA

a03

a07
1

do3

e20
e2l
f20
f21

ors
g20
11

195

195

197

113
113
113
113

174
164

3-6 4-7
connect 5-6 to 5/20-6/21

2x 4x
cut 20-21 from 5/20-6/21

2x 15x
read ProcVA. 20-21 for row

3x
3X
3x
3X

2X

12x
make CacheConfi g=2

3-6 4-7
connect 5-6 to 5/20-6/21

2x 4x
cut 20-21 from 5/20-6/21

2x 15x
read ProcVA. 20-21 for row

7X 9x 14x 15x 6-10

connect 4 to 4/ par
di sconnect Perr reporting

16k wi t hout
CacheConfi g=1
Posi tion Chip
a03 195
a07 195
do3 197
b22 107
111 164

11x
make CacheConfig=1

PAGE Sl ZE CONFI GURATI ONS

256 words
PageConf i g=3

1k words
PageConf i g=2

Not used

4k wor ds Not used

PageConfi g=1

Posi tion Chip

Cut (X) or wire (pin-pin

Posi tion Chip

Cut (X) or wire (pin-pin)

Posi tion Chip

Cut (X) or wire (pin-pin)

i24 159 4x 6x 11x 13x i24 159 11x 13x
4-6-11-13-9 11-13-9 MenRA_20 21 22 23
MenRA O 0 0 O MenmRA O 0 22 23
h24 173 3x 4x 1-2 h24 173 10x 12x 10-3 12-5
MapAd. 0_4-5 for 6-7 MapAd. 5,6_5,7 for 20,21
i23 173 3x 10x 3-5 10-12 i23 173 3x 10x 3-5 10-13
MapAd. 7,8_6,7 for 22,23 MapAd. 7,8_6,4 for 22,23
11 164 14x 11 164 13x
make PageConfig=2 nmake PageConfi g=1
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