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183 Lf UACK [27.0]

| e o
Test MemAck [N 6 13 9 Lfuhemick

n a k S—
LfuBMIx, 10 6 al T 2 L fulenmAck
e e -

Testing 5 2

123 MaKeFE i |[27 0] LfulVbkeF [

TestVakeF D | 1fuMdkeF D
LiulMakeF D NewF'
LfuMakeFE D NewE
M das
1fuFaul t1nEc2 5 0 2
020 b30b
Test Fault e Y49
x.09 1ofestOkiqg X
al7e
[VEN 6
RNewF FFaul t’
EFaul t’ CGraul t’
M dasDl y

S:DFG-T M das

Ref Qut st andi ng’

EH 12 5
Newe 4
Pause 4

Real JFaul t

Lf uvemAck’
Lf ulMVemAck 12 15
9 cm
Lf uMemACk o1t 4 "
Ref Qut st andi ng’ 10 S

BrkPendi ng

Testing

HDv’

Val i dRani

LengthK 113

HDv’

ValidRani

LengthK 1'13

Want | fuRef’

EEI&_

MC119
f16

M das

M das

M das

M dasDl y
[34 6]

W reor

diT s

g 3

Can’t detect {he hol es created by X M or
r eady

Al phaM H because the Loads aren’t

until after T1,

LfuTrue

due to Hold

Combi nation of F valid and

is inpossible in First Half

EA=1’ 10

(B_pipe...)

EB=6"

11

M das
ThreeQut X Fi ve

L
OZI

NewPc

Ginvalid

14
62 M das
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2 want 1 fuRef' %
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MC141 TypeJunpk

114 DSel 0
M das Newd'
Mght BeJunp:

KReady' 11

[34. 2]

of NI 28 2 Ny VB SN

| FDATA
e RELATED
STUFF

14 _DSel 1

SeeJunp
a SeeJunp’
Si gnX' and TwoAl phaX on NextBeta -
see Page 6
oM. d’
XLd g| AXclkof o 13 9 Bet al oM
a20d
S— H.Q
1 19 BetalnM M das only LengthK. 1 5
U Signk [30.5] Z b
, [34.3]
DoJunp® 11 2
" - M das 9
. OneBytelunplnl 10 s .
e 10 o Pgl3
M das only
'Tns
9 N
. MC11 1I'Spec(.‘,l k1 ,
RarEr 1 Dl v -L_14 c20f 14— Vantlfuboldily
U | e
SawkFCGParitvErr’ 12 1 Want 1 fuHol d’ !
EGEr Dy 13 - \ [8.8] 022
D margin 1.8 I
M das
RanPe [37.1] 7] ;
S nParitvErr ﬁpeggosl 4 RanErrDy

M das MY 2 2 B r
[8.3]

Lengt hVEZ' 5
EXCEPTI ONS
JEault' 10
Teeting 1QEM—| iA_Bea.L.lEa.u.Lt
5 margin 0.4 !
ECGParitvErr’' 10 [38.5] 1 7 S . ,
Q M das
6fc
. M dgs ocd KL M das [29. 3]
14  doldk Cal3 | c20e 3 FGorDly
6 ] 1 das
167
EH 12 > 9 12
dbldk ' Cal2 10] s LengthK Q' & [27. 4]
LDy 13 &-) This connection Q Readv’ Lo
does not hi ng HDv 7
but delay the 11 - 5
SawFGPe cl k oL vali dRam (9 Loads)
31
15
]s&adv [29. 3] 11
Real JFaul t 10_ [31.2]
ZapJ’ 5
. ] | . v
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NextData’

019

ProcEnabl e’

Lf uNext Macro’

LfuHol d!'2

ProcEnabl e’

bl fubol d

NE VB

134 ProcEnabl e’

bl fubiol d

Bet al nH 9

14 |fuNextData' NewJ 1
T Typeldunpk 1
I2 XLd' 1 0% blengthK 1’ 12

= [28.9] Margin 2.1 13

— Mdas | OADS

M das
13 Al phaXld
[32.7]

Lengt hX=3"

Bet al nM

ECDy' [28 3]

BrkPendi ng’

ProcEnabl e’

M das

FQDy’

LfuNext Macro’

LfuHol d! 3

MdDly’

want I fubol dDl v’

apQ np
Betal nH
Md' ! O
KReady' ! Q

M _ght Be np
apQ opt vy’

[ dbl +8.
12wire

mar g

3]
or pg 1

in0.7

1
M das
M dasDl y
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NewPcl 7
Brkins 6
Iest S

4
Iest 1
Lf uReset 1

—
FF 170 = B_PcX RevdBMix. 00 [32.5]
FF 171 = _EventCntA A, !
FF 172 = Declo Y Junk_’
FF 173 = _DecHi -
Ig I margin 1.3 5 3 [:32‘ 51
LIl N s
kpecd k] , et Q k
7 b18d 4 6 3 InstrSetQrJunk
M das
I M das a
g FpedC k] 4 6 3 GenQut b
b18c a
VEN 6 b
I M das
- | FFa ko
022d6 M das
12 2 I I EEQKI' Ca
"It LfuTrue
NoResched - LiuResetd 5 3
12
) NewPcl o0 10[ s X dS
b N e
12 ™ L J
& = C %y ] NewCGo'
I My it
E . y n L3
—
Brkins 7 o LD M (_Jas
D 4oP Br kPendi ng
M das Brkld' 6 EEF h 31
L\ q LD ,
AckJUnkTW dbl 9 K’ Ch o | J» P—akeending
} LA‘.“ T
( I M das
;:. 7| FrakL|, 11 lI Declo LfuReset] 7z 5 ’;!- Rese
A 4 1 T 6 ik [7
a i = | Sy
i"‘\ ! 10 F?ié'gl 1 12 1 Dech ' RecQ KO B2 . .-.!.' vl
i 5 N6 =
=d EA=Lc 11 5 nBMuxQut’
1 10 p§}806“1 LfuReset1 RO 73 [15.9]
TG TN 6 : !
M das
1 12 F:?glg(l 15 Brkins ! :
7 :
:mﬁl » 06 _EventCntB
1 a¥b 2 NewPcl
. 2 [ o
I 0 (IjO M das of Test Reg on Dwg 1
) 0 DewPel 6 cXcC NewPc M das
[ \ a est d k1 )
™ M das LtuBMix 14 12f% < f118 Testing
A 3—| k1 o
I = B C|b o Test J M das
ra
» tusmie 1 7f KO Va] Testmker b
a k] add
1 6" Noc [N 6
-I'& fuemic 12— 100" Kad TestEn
b¥e
d k1
LiuBMux 13 11 z:
P\ W 14 TestSH

XEROX Proj ect Desi gner Rev [Bat Page

PARC | Dor ado FF Decodes i f U02 S. Onstein |ch [8/08/80 04
I




Brkins & Test H&J Al phaM Al phax MUX

LfuBMpe. 00 " r;fsgD-M- ra k1 | Mdas MO kO [XQ kO 5 Fgl A pcg (L Lfubata 0! 55
dH1. 01 5| 2 HO 5 2 7 3 AlphaXo 6
a13b d13b f 6e e 8
=2 e o P
IJJ_hb1J0a .bljobIJJ_jb1J0c b ha—2od
AN = = Tl IR ?— I
Ful | Al ph
LfuBMuX, 01 | 10 M das 3 [2 1fuData 1!
HOKL 13 iy g|MAKO |4 ofYAKO 1o Aphaxg 40 Q 128
al3c d13c f6d B d
2 Clckjil- 0 0 M das 0 0
4012 . 1 KT \ 1 T 15" 5 1d
6 r& hX.c i XL.c r& j ML.c kXl.c
tL-l_L 0,
ﬁ I 3 3l PP m dH] 110% 3— I
LEuBMix. 02 of r:fsgD-Z— Mok |, Mdas  oAno X0 kO 12 FSI A p(S 15 lfubata. 2!,
! 4 H2 7 4 10 15  Alphax2 13
al3d d13d f6c B c
d k1 I e Y45 M das
aded 0 ({05 25 » G P R G P 01,8 594
: ' J—9- h(id d |—9- i \d KNLd
0,
ﬁ - 14 PP = dHJ. 2! 0% ?— I
I prka kb Ful | Al ph
LfuBMix. 03 vdid M das 10 14 1fupata 31
alse , HO KL |, 8" o[ MO KO AXfCIGIgO Q 132

Fey

= D
al3e d13e 13 11 14 Al phaX, 3 11 N
-'-I m78 .I; , 0 .IM; dsas .I 12 0 T p
! J—Zﬂe i Xe |—Z j kXe 3—J1.3d
‘ ] 1 r\ dH), 3! 0% T

M das

HO k1 MO kO X0 kO MCL74
X lana 11| MK 1g X0k {3 wonaxa 13] WLTE
o |15 1 fuData, 41
73 5 M das %0— ox L 133
h‘iéb 14J. 43 i b 14J. 4b IJ* i b 1 J. 4c I T
3 3 dHJ. 41 0% 11 14%3 4d
\ I \ \ "
M das
HO k1 MO kO X0 kO I
S1sg e s 12f IO Lis of"GX0 12 Aphaxs 3l esb

J. 5¢c

dHl. 5! 0% 1

o a
o
o o
-
-
o1
ko
O o
-
- Z
o o
o QO
7}
‘OO‘
N

Lf uBMix, 06

HA ki M3 kO 2 10 (X3 kO 15 Al phaX, 6 13

el3b e6ec X0 d5c¢

J. 6¢c

dHJ, 6! 0% 9

Mal kO

e13c 14 Al phaX, 7 3

| 2 1fuData, 7!

oX ~ 140
C T

dHJ. 71 0% 7 g 3% 37d I:]

_lwm

n £ .
e R i
ok 9
E_IE

I\
-L_3 E§£a1-1 M das I
—FG 8% 12
83 0 MC170
34 ko M das b7 . wirer Pg 2
12 JFault pes . ,
h17d by A | 2 FCParityErr'!2%
= [38.5]
0 . = 1
hWe =
1 I . M das ey
b¥ad =
e Y4 | |
v i
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RAM MREG XREG
[30. 5]
RevdBMix, 00 151 hob Si gnk Mdas FFK 5 M3 kO 2 SignM WX 13 9 11 AXQ kO 14 Si gnX
c15b — a20b M das
_—
[T2NA ] WX
RovdBMux. 01 158 IN2b RanParity. 0 margin 2.5 =
1\ NK 1 4
BovdBMIx. 02 15 I<3b RamParity. 1l DNK2 6 i das- "
[T2NA NK. 3
RevdBMux, 03 15| Kob RanParity. 2 i\ there still a time bind on any of the |engths?
TANA
t M das MX
RevdBMux,. 04 15| !
9¥6b LengthK.Q A liengthmo 13| *9K0 194 1enginx o Mdas M
- al i dRan] e7f
: al i dRa e Y4
i ¥6b LengLhi. 1’12 J_I Lengt hM=3 11 "1?0 =
A 425. 5] 0
e Y44
—( M das 0
as MX
eQ
e 44 T
MO KO
, ,
RcvdBMuX. 06 15 g14b RBaseSel K 7 d14d 4 | f uRBaseSel 066
T2NA e P
0
RovdBMux, 07 151
S b MenBK34 104N 13  MenBMVRA! 63
?A_ VY 6 P
n 0
RovdBMIX. 08 10|
iQ0b MenBK. O 5 M6b 2 MenBM Q! 14
[T A N 6
RcvdBMix, 09 15 &Ob MenBK. 1 6 0 !
e~ ~ = DecLow
pA [ 25.5]
RcvdBMix, 10 15 o¥ob TypePauseK M das FFK
ﬁS{A VO KO M das MX
RovdBMIx, 11 15 TypelunpK Mdas FFK 11 14 ypeJunpM
gXLb c16f
[T2NA e
RovdBMix. 12 15 " b NK. O M das 7 "'&g 4 5 *0K0 12 Nxo Mdas W
[T2YA VN 6 e e
RovdBMIX 13 15 Nb NK 1 M das 104™ (e) 1 H 1 0 Mdas M
TANA we Y44
RovdBMix. 14 15 ﬁb NK. 2 M das 1" L P Lz Mdas  wx
1=
RovdBMix. 15 15 |<b NK 3 M das 12f™ g 10 | 3 Mdas  m
[T2NA e [VEN 6
( ( M das MX (
RcvdBMux, 05 15| g9b TwoAl phaK M das 6 M kO 3 TwoAl phaM 10
c15c AXCd kO
[TINA e Y45 “d 11 14— 10f" 50 Ho—TwoAlphaX
RovdBMi. 06 15[ T{0b LnstrAddrK, o' < 4| ?— I M s
[T2NA )
DecHi
RovdBMix,. 07 150 IN41b LostrAddrkK. 1’
iQ4b lnstrAddrK 2 RanParitv. 0 12 o
[T A
RcvdBMix, 09 S j<0b lnstrAddrK 3’
A 2
T2 A
RcvdBMix, 10 150 jN\4b lnstrAddrK 4’ B 1l
2 (0.5) {skoatdc |
RevdBMUX, 11 150 j\5b InstrAddrK 5° ]
=
RevdBMix, 12 15 Ab lostr Addr K. 6 2 L ) Bal nParity, 2 12 NC170
Lostr Addr K. 3° 11 - AOAl phaK
RevdBMux, 13 15| 5b lnstrAddrK 7' LnstrAddrK, 4 6 A 2 IyvpePauseK 6 A 2 RanPe%
P A ILnstrAddrK 5° 10 TypeJunpk 10 [37.1]
Lnstr Addr K. 6° [ B 1 33 el K
RcvdBMix, 14 15 I<4b lnstrAddrK 8 LnstrAddrK, 7' 9 MenBK34
InstrAddrK 8 4 Lenat hK, Q'
12 T LnstrAddrK 9™ 3 LengthK 1' 11
RcvdBMix, 15 150 IN\5b lnstrAddrK 9
A
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0 K Faul t low priority
4 FG Parity

14 Resched

34 Not Ready

Exception' % 7

LnstrAddrld 9

118

74 Ram Parit i iori
Y high priority InstrAddrK ' 4 5 35,9
o = A 4% F U ADDR REG
[32.6] 'EF av,
KFault is JFault OR HFaul t & ength>1 clk0 Do © gk !5 Addr 04 |
OR FGFaul t & engt h=3 | nst £ Adds Lt o a
HEaul t’ 4 = VIZ31
2 6 [34. 4] LnstrAddrK 1° 4 5 4
[27.4] . 3 _Exception' % S— -
2 7 Exception!2 12 J2R dIA 05S% 7 S
2 - D di‘
[29.3] : ko' pc 6 i o [
[27. 4] . o o Addr . 0
blengt hK 1’ LostrAddrld’ 9 D
[32. 6] e b,
I Exception! 1% - %
M das ,
SawRanParityErr% 13 M dasDl y LostrAddr K, 2 Z , - .
3 dIAQ6%TI S Addr . 06
_lD Exception! 2 6 RO
14 I Ic kQ' Dd 6 . !,
) u LostrAddr L.d’ 9 -a >
A e
1 = V231
LnstrAddrK 3 11 -
14 dIA Q7% | Addr . 0
Exceptioni2 10 R QA
.ll:-E:,
LnstrAddrld A\ 9 -o
LnstrAddrK. 4" 7 6 T‘ |
— 5. 0]
14 1864 4a 08 | 7
i
clkQ' Df 6 Bk2 g'
N.B. This OR's the e\ Yo, Addr 08" 1
COVPLEMENT of the LostrAddrid’ 9 b = .
Instr Set onto the , == V231
1fu Addr. LnstrAddrK 5 7 6 4
: : E
15 dl A 09% 10
T
Kk 288 [ 4
clk0' Db1l o \ o1
C ..A JAddr . O
LnstrAddrK 6 10 11 | _§
3
[33.1] -
SawRanParitverr’ 10 13 SayRanParitvErr% S
D JOLR
-
» Ny
olko' pc11 f7 - Addr 107 1
LnstrAddrK, 7' 13 9 Q 1 =
R
My’ 4 3
Md — 2 i 23b | 9 13 SayNot ReadyQr Hi gher'v 10 o
ReschedPending' 3 5 1 I R JCA
: 1 Ny
SavNot Ready Z s e
9 ) C 1 Add
LostrAddrK. 8 13 9 Q
. J
3
4 ~—
2 SayReschedQr Hi gher % 10 S .
ReschedPendi ng I RO
: | E Ny
ol ko' pe11 §7 -
LostrAddrK,. 9" 10 11 Q) [ =
i F
ReschedPendi ng 6 1]
3 SayFCParityvErr O H gher% 10
SawFGParityErr 7
3
I ’ C
Q
1
3
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PcJ | oads on JLd And not J_H,

THE H GH ORDER BYTE OF THE PC PI PE

increments on JLd

PcF Loads on ZapFGH and increnments on |IncPcF
ALU turns of on BMuxEnabl e or BrkPending or |fuResetl
PcFG | oads on PcFGLd and increnments on | ncPcFG

PcF 4 5
ALU PcFG PcJ PcM PcX
BMix 00 5 3 RevdBMpc oo 148 mergin 0.6 188
[ll. 0] Fo— cl k1 15
L _RcvdBMIX. 00 6 — adc [8.8]
- XEhabl e | 9 Xcl kO e
L f uBMix. 00 bab | 2 Qut MuxSel ! 184
1 Mko |, - MeNKO 76 5| Me174
Extendd 107, H allb c13b X0
1b 3 1w 0 P02 320 | 5 NC173J 1 Bvix oo Q
T\ \ Next .
BMuix. 01 4 RovdBMIX. Q1 7 4 1 B )
add
L uBMix. 01 Xrabl e | B—
Ve 31 cFGdbl JH ko MENKO ; |
ExtendH 16
D H a8c 15 allc 15 & cl3c
1c [N 6
I\ \
BMix_ Q2 3 RevdBMIX. 02 10 13 7 ;'421 3
%‘- L f uBMIX. 02 ﬁmmb'e | 3—
Ve 31 FcFGde JH ko MENKO |
ExtendH 18}
D HE 2 asd P2 a11d P—H ciad
1d B_ 3_ [N 6
T\ \ Next
clkl
BMux, 03 10 13 RovdBMux, 03 11
_JA_I_JJ. c4b 14
| f UBMuX. 03 57 |.L
MCNS1 FcFGde JW ko MENKO
ExtendHd 21} |
D H 2 2 age |2 atte P cize P
le B_ 3 [N 6
I\ \
clkl
BMux, 04 12 5 RovdBMux, 04 12
c4c 15
Lf UBMIX. 04 rab! e Jr_
MCNS1 FcFGde JH ko MeNKO
ExtendH 10} | /
T e e I biib P4 cizr P
1b B_ [N 6
I\ \
BMIX.05 6 3 RovdBMIX. 05 5 2 g| okl f,
cad
| f UBMIX. 05 Xnabl e |
Ve 31 cFGdbl JH ko MENKO | I
ExtendH 16}
D H b8c 15 bllc 15 12 c13g
1c [N 6
I\ \ (
clkl
BMux. 06 10 A3 RovdBMUX, 06 6
cde 3
Lf UBMIX. 06 Xrabl e B— xel ko | 4 L MAR Q7' 1
F_ ~ |l fad H 112
Ve 31 | cFGdbl JH ko MENKO 76 MC174
ExtendH 18}
D HE 2 bed |2 bitd P—T2{ c14b I 3
1d B_ 3 )6 1 BMix. 06! @
I\ \ ' p
clkl
BMux. 07 12
15 RevdBMux. 07 z 4 1] qan H2
g | Event Cnt B, 07 ,
Lf uBMIx. 07 Xl k0 |, !
|5- fab 185
E o fivcher W, 7FcFGde 3 Mko |, MENKO 76 5| Me174
D H b8e blle clac X0 3b NCL73
le B_ e 43 > J 2 12 J 15 BMix. Q7!
oX D
- 1d
I\ \ A&
XEROX Pr oj ect File Desi gner Rev e Page
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THE LOW CRDER BYTE OF THE PC PI PE

PcJ | oads on JLd and not J_H, increnents on JLd
PcF | oads on ZapFGH and increnments on |IncPcF

ALU turns off on BMuxEnabl e or BrkPending or |fuReset
PcFG | oads on PcFG.d and increments on I ncPcFG PcF
MUX ALU PcFG PcJ PcM PcX mux enabl e on ff.0-5
cl k1
BMux, 08 6 3 __RcvdBMix, 08 10 13 1 fuBMIx 08 10 dac 15 PcF. 09 Mdas 13 9
T Xcl kO Qu—tMuSel -E-MQB QQ"
. Jof ten s 0], |§L P MC174 - 181
D Q D H clad X0 > MC173
1b 1b o He—a{p " o B o8l
S 4 1c
i S:I
E 1B 08
cl k1
BMux. 09 10 13 RcvdBMux, 09 11 14 | fuBMux. Q9 9 dad 2 PcF. 10 Mda 7 6
Xcl kO 3 O
| MAR 10 |
b4e 177
! Lenf 151 16 MC181 15 10 Jd kO 15 10 kO 1 JI.Q- g MC174 -
SlgnK 12 D Q D H clic clde X0
a3c MC173
lc lc 15 10 114 BMux, Q0L
X 11bogie ©
N das : . T
L] Y S
Ev tB. 09 p
cl k1
BMux. 10 V4 4 RcvdBMIx, 10 12 15 1 fuBMIX, 10 L dde 3 PcF. 11 M da: 13 9
-T™ Xcl kO - .
| MAR 11' |
10 kO K0 |ﬁ' edc NC174 - 161
9 c11d 2 11 o™t 1 6 1§13 X0
1A 10811 b3c MC173
s X 15 3 2 BMux. 10!
X 4 D 1c Q
D( )
cJ das E . ;I-
Ev tB. 10
cl k1
LfuBMIXx, 11 11 f3b 14 PcF. 12 Mda Z 6
S—
XZI4I;0 i —UARL2 1 457
Jd ko k0 MC174 =
Z clle 3 12 cTig 1 6 1§13 X0
o 1A 11R 11 gmmad3c [,c 0| MC173 .
, |14 BMux, 111
oX 7110 Q
; 1 le
N das < ) T
S|
Ev tB 11 p
cl k1
LfuBMIX, 12 10 f3c 15 PcF. 13 Mda 13 9
—— S—
J[L XZL'SO H° JUERLIL 455
NK_O 10 Lenk 14 10 MC181 14 11 Jd ko 14 7 k0 4 G [y MC174 =
D Q D H dllb el3d X0
1A 12811 e3c MC173
1b 1b X 15 3 |2 _BMix, 121
oX D Q
b S 4 1c
cJ das ) T
L] Y S
ol KL Ev tB 12 p
BMux. 13 L o 4 RcvdBMIx, 13 Z 4 LfuBMIX 13 9 f3d 2 PcF. 14 M da: - L 6
—— L
X ko |5 [ R 14
Len MC181 10 kO K0 40 NC174 - 113
N1 12 : 15 16 15 10 15 10 6 13
D Q D H dilc elle 11129 eoc 173
1c 1c we Y4 15 10 14 BMux, 13!
—< X 11loeie @
; e
bc ) das ) T
L] A Y S
ol KL Ev tB 13 p
BMux, 14 11 14 RcvdBMux, 14 10 13 [ fuBMix, 14 7 3 PcF. 15 Mda 13 9
2 ——— f3e - Soe—
xfC|4ko 53 BRI 109
Lenf N[, | ;5| Mci81 Jako |, o, ko |, JISL c MC174 -
N2 3 13
Do Q D H dild elsf A 1af X9 goc MCL73
1d 1d e 3 Ty’ 15 3 2 BMux, 141
oX D Q
T 4 1c
Pc) das . T
] A Y S
BMUxX. 15 5 2 RovdBMUX. 15 11 5 Ev tB 14 p
-T Xcl kO _? Ev B.1
: o[LerF N, D 5 [moier |, 3ak0 |, [Moko |, | f4°6 L | MC174
D Q D H d8e dlle el3g X0
le le 1A 158 1l gmmag3c [.c] 0| MC173 .
OX D o PAEMI 1S oy
11 le
—\ Pdi ' e
Real PCFG 15 4
send the menory a buggerred Pc 5 M das 2 [27. 4] !
to stay conpatable with alto Mesa
Cut trace to d7:5 when this gets fixed f 24e 3 PcFG 15% 087
so that all inst sets are left/rightstrSet,Ob
672 I
| |
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PcF Contr ol

ZapECcH

F16 d4f

kn
IS

F16 c4f

jn
IS

co

Sl

Margin 0.9

F16 a4f

Cco

co

ALU Contr ol _ _
Low data in to high data out
MC181 MC181 MC181
M das 22 22 anN 22 an
4 4
i Gl Glg
Pg | Pg
ll- 1 T ]
14 14
61f . 61f .
| u
PcFG Contr ol
[Margin 0.7 via Inc]
BcEGd 5 F16 d8f PcEGd 5 F16 c8f PCEGLd 5 F16 b8f

)

Cco

or special PcFGl5
o MenD board
ncludes XOR of
nstruction Set bit

PcJ Control

[Margin 0.7 via | oad and | nc]

PcJld %

F16 di1if F16 c11f

N
jn
iN

F16 b11if

o

= 26.4
MC181
22 a N
T Gy
Pg
£
14 61f

File
i fulo. sil

Proj ect

Dor ado

XEROX
PARC

Pc Contr ol
.

A Y
si gner

S. Onstein

Dat e
8/ 23/ 79

F16 a8f

F16 alilf




BMux OUTPUT MJX

LfurF 6 Ol
S2

MC174

MC174
b3d

MC174

BMux
Qut put Lat ches
EnFventCntB  9f o

b1f

S8 c1f

Br ki rls[34- 9]

F16 al5f

F16 hi11if
Cco

cl KO' Ba
LfuTrue

PE’ Cco

F16 ki11if
PE’ Cco

M REG & PcM__ [30.3]

MC176 MC176

cc13h cc16h

o 176 o 176
140 0130

GFAULT & GDV

F16 g19f
: co

PE'

TEST REG

76
16h

176
al7h

X REG and PcX
[29. 8]

MC176
e7h

c
C176
. D4h

76
edh

176
. 4N

Xd kO' Ac

S

CLOCK 0 CLOCK 0 CLOCK 1 ~ Wthout Test
MC176 MC176 M:;Igh
Cb20h C

'~

176
k17h

PP
i N

S

9 ¢ ]
R~

>
Nb;e

176

S

J Loads fromH
ALU | NPUT MJUX
MC197
JH 9 albﬁllge Lﬂn.QIJJ.K._LLl_‘L.SB e11f
58
LengthK 1'11 Ol BN 11f
(s
| ow order bits must
13 1 fuTrue be fast!
n
XE )(\ Prollect € ) Desi gner Rev | Date Page
parc | Dor ado ifull.sil I's onstein |on |8/23/79 11




TuoAloha
1

F415A

F415A

Proj ect

Dor ado
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Dat e
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LfuTrue 6|
Hol d 5 400
Pr ocVenRef 4PL)is
Goodl fuJunp 3
Mss 11 z
Event AX 12
Event Cx 13
Event EX 14
164
0

F16 k5f

[29 Cenln. 01

14 Event Cnt A, 00

AI?;SAP@

10 15  EventCnt A Q1
Q Cenln, 02
9 k3d 2 Event Cnt A 02
Q Cenln, 03 3—
p ITLH gh 7 k;a 3 Event Cnt A 03
036 Genln. 04 a
11 | 3b 14 Event Cnt A 04
Q Genln. 05 3—
10 |}C 115  FBventCntA 05
Qo Genln. 06 3—
9 I}d 2 Event Cnt A 06
Q Genln. 07 3—
p ITLH gh 7 I?e 3 Event Cnt A 07
044 Cenln, 08 E
11 | 4b 14 Event Cnt A 08
95 Genln. 09 3—
10 I}c 2 —EventQuA 09,
Q Genln. 10 3—
9 I}d 2 Event Cnt A 10
E?Q Genln. 11 3—
p ITLH gh 7 Ix-) 3 Event Cnt A 11
052 Cenln, 12 a
K5b 14 Event Cnt A 12
Q Genln. 13 B 3—
10 k;: 115  BventOntA 13
Q Genln. 14 B 3—
u 9 k;j 2 Event Cnt A 14 330 ohm SIP
QGenln 15 5 T 3— lesm
p ITLH gh 6 n 7 k}e 3 EventCnt A 15 Sip
= 3_
XEROX Pr oj ect le D-esi gner Rev [JDate Page
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LfuTrue 6

Hol d 5

Lf uMenRef 4 , F16 haf F16 h3f
Not ReadyJunp 3 GenQut 5 B

Mss 11

Event Bx 12

Event Cx 13

Event Dx

14 Event Cnt B. 00 1y
luﬁ
10 EventCntB. 01 1R 61
lu&
] bEMIQ FT 6 L _J I p
L%
I ( SpCl k1 _ZJ RovdMi 02 ol iy | 2MEvenrcnts 02 ' 64
011 Emilﬁ_F_T_! 13 15 5| oy
P cl ko 2 -“
g7b - ) enQ 0
12 e . Event Cnt B 03 2l ; |F 65
0 l“',\ g
g k 11 p
| |
0 K1 _14
0 K A0 Pr ocMVenRef . 3 enQut . 04 068
3 J BovdBMix. 04 11| i4b |14EventontB 04 1R
aseL o’ 4 = Iy
Neyg] h 14 1 uNenRes 3— 10 Lo
L\
0 7 revdamx 0% 10) i % 1A Eventcns os kT 6h 69
14 Coodlfulunp |\ Uiy
g7e K 3— 6 L
‘vr
Event Al 11 0 k1ly Event Ax RovdBMu 06 of i3 |2 EventCurB 06 "k 72
092 g K s I
0 k1 3_ | 2 =
Event B! 12 | 2 Event Bx . g . 2nQ 0] 73
2 RovdBMUX. 07 7] i)e 3 EventCntB 07 16 .F
l‘.",\ >
B EventCl s ) ?— wy p
_14
0 k1 . 3 enQut . 08
6o —EventD: GI h% | 4 BventDC  pevdpvix. 08 11| h3b  [14EventcntB o8 "hl": 076
[N
l78 Event E! 7I h% 0 | k1 1 Event Ex 3 10 ! ! enC 09 p
15 Event Cnt B. 09 ok 4
0 n&
h | 6 L _J
_vv
2" EventCntB. 10 16k 80
lxg I
2 L J
- v enQ
. ESl
3 EventCntB 11 16 -F
l‘.",\ M
iy p
_14
N £ 2nQy 084
Junpering my 14 EventCntB 12 ‘1@'1
e required. Rea 1\ Ny
| 10 | __J
‘v
10 EventontB 13 | 1MEE 85
luﬁ
‘u
2" EventCntB 14 1] 88
lx‘
ke I
e\ CenO 89
3 EventCntB 15 1 & 'F
l‘.",\ >
r p
cl kO’ Ba 3 dGoodl f uJunp
yi
Specd k1' Bc I
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AckJunkTW 9

Pendul um 6

176

013
31
Specd kO’
| 9

SpecC k1
31
The Reset we use is the
ECL hi gh version 3
067 | OResef !
! 32us. !
Pendul um | L ] L I
Ti meToWake 1 1  —
2nd flop S — | I
ako Ui - Uy
3rd flop | - I
Wakeup Fl op [ - I_
B_Junk I |
Do it again here
Tenperature Sensor
LEE_% P1 P16 116
2 P15 %
070 TempRef ! 3 1 P14
P13
5 P12
From Ba d P11 1 f uTenpSense!
. 7
Pin E135 g o Pég 1 To Miffler Input
| | n
Wiatever
1 1
|16 | 16
8 I
- L 1 1
Ul = LMB911 16 16
R3 = 20 K —5 —=£
NC
5 4 +V 1 1
NC  m— 6 3 I'n |16 |16
NC  — 7 2 Qut — &8 ——— &8
NC =il L= -V Vhat ever
LMB911
(ECL)
XEROX Pr oj ect File Desi gner Rev [JDate Page
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Muf fl er Contr ol

8
5
o

= z 15 DMVuxDat a

BRYRR

164

E
801

BRY/RRG

Divedr, 01 7 2 1

Dvadr . 03 11 | 1

156 ——RMuxDat al 12

Divadr. 02 7 I

DMadr. 04 & 3 0
DVIXC k! z 3 I

We respond to 2400 thru 2577
Tho we are allocated to 2777

DVhdr . 08 4 2___MdasGoupl’
S—

1 |_MdasGroupQ'

a4 11| FFAKO| 4 GvDy
c22f
e e

HDy s 2 HDVDL y
[VEN 6

EDyv!?2 6 0 ;I EDvDl y
k¥Wc
e e

KReady 10 C I;O 1 KReadyDl v

ad 7 0 |4 Gdny’
kWd

lncPcFG 13 121 ko LLDLEL@L
cgg
[VEN 6

Graul t’ 10 'X;g 1 GFaultDly’
VN6

Exceptiont3 11§ M ? 1 ExceptionDy
e e
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PcE. 08

PcE. 00

PcFE. 10

PcE 11

PcF. 12

PcF. 13

BcE, 14

PcF. 15

2400
Dihdr. 09

Dvadr. 10

Dvadr. 11

M dasG oupQ’

Kill Response

LncPcFG 1 3

want | f uRef”’

ThreeQut fFi ve

2410

DMVAdr, 09

Enabl eFG

Dvadr. 10

DVadr, 11

M dasGroupl’

Exception!3

Exception

Divadr . 09

DVadr. 10

DVAdr, 11

MdasG oupQ’

ECGFaul t

2510
DMvadr, 09
Dvadr, 10
Dvadr, 11
M dasG oupl’
WordO:  MenRQ Word4:  JnpExc
Wordl: Loads Word5: PcJ
Wor d2: HJ Wor d6: FFK
Wrd3: M Wrd7: DvNK
XEROX |Project File Desi gner Rev [|Date Page
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1 O
005 MenfSH! %
MenCl KER' a! % 5
—3 _ PreFH%
P O - a 0,
AK ifu % preprefH % . -.. 2 ’00
=g
"I
MenCl KER' a prepreDbl d k' X% Z ed kQ' Aa%
AKifu prepreDbl O K' Y% P A ed k0' Ab%
prepreDbl A K' 7% 6 i 4 ed kO' B%
rav® ‘-
anlE
P o SN LK.
10 IR ol
7 3 EEEnabl e’ % 2SR L]
A A ed k1' A%
P A : ed k1' B%
° R - ed k%
A 1 ed 2%
P 9 ::‘\\ = edl ' Cb%
~. o e )
10 o [ Cl K <%
A 3] eDbl d k' A%
5 i:‘u : eDbl A k' C%
6 ““‘-! i eDbl d k' D%
‘V
7 2 SH%
PrefH 5 gkl ) EHY%
6 I
ran® ‘
11 13 dbl d K’ Aa% i ' % H%
bPji ped na 9 1"4\ dbl d k' Ab% PresH 8 i J" H11%
el A K A Q - w c K Ac% 1 °
. . Ay ‘ = ’ ras® ‘
TN 3] dbl d k' Cal1% EN 3 peci al SH Aa%
Pi ped kEn' : : dbl d K’ Ch% pabl e’ i ;;A ': peci al SH Ab%
eDbl O K 6 g ibl O K’ Cc% PresH 0 - eci al SH AcY
D D ; g ‘ ap 0 B ‘ D 0
7EN 3| dbl C k' Da% CntLd’ [ \ 3| Cntd K
bPi ped n' d i: : pnabl e i‘ : Cnt d Bb%
prePbl d k' D 6 i dbl d kK’ Dc% preCl k1'B 6 4
ras ‘ r ‘
f HI KQ' Aa% Pi ped n' m Akl Ca%
bPi ped KEn' a ;f'\\ : kQ' Ab% pabl e 9 ; J" c k1l Cho
a f 6 2. 2 AcO eCl k 3 -
pred kQ' Ag Ry [ Q % predc 0) i -
7EN G | nabl e [ ® pecC k1’ Ba%
bPi ped kEn' b :' ﬁ pred k1' B 9 ; "'l pecd k1' Bb%
pred kO' B 6 . g 10 - pecCl k1’ Bc%
r N ‘ r Al ‘
iy B 3 kQ' Ca% pabl e’ [\ % pecd k1’ Ca%
Pi ped kEN 9 i : Q' Ch% pred k a 9 i:‘\ : pecd k1' Ch%
pred kQ' Ca Q - KQ' % 10 - i
4 ‘ ras ‘
7 3} Y B Aa%
bPi ped KEn' d ::‘\\ : Pi ped kKEN' :}\ : k1' Ab%
ed k0" D 6 LI g ed k1' A 0 = AC %
. ras® i- - %] ‘ 0
TN R KO' DJ% 1IN R k1' Da%
bPi ped nd 9 ;:‘\ = KO' De% bPiped kEn'd 9 i“\ =
pred k0'D 0 - . kQ' Df % pred k1'D 0 - g
Ay ‘ ras ‘
XLd' ! | 1] XA kO’ Aa% HD\ A 3] HCO k1’ Ca%
pbPi peC KEn'a 9 ; : Xd k0" Ab% Pi pedl KER' ; i HO K1’ Ch%
pred k0’ Ab 0] w Xd KQ' Ac% pred k1’ Cb 6
ravs Wig s L |
[ \ 3| MO KO’ Ca% e d [ \ % estd k1' Ca%
:’-‘\ : Cb% nabl e’ 9 ;:.\ Jl' estd k1' Co%
6 -~ d % eC K1’ 0] - - est d k1’ Cc%
s L] ° . 7t L | 0
A B 1nE\ E pecd kO' Ba%
- d kQ' Ch% nabl e’ o ISR
c Il i pred ko' B al:.qm
Py .i R 7t ® .i
e -
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Geplpn (28-57) 1 CepQut (60-89)
MAR 0,8,1,9,2,10 1 | f ubat &
MAR 3,11,4,612,5,13 L2
BMux 0,8,1,9 BMux 2,10, 3,11,4,12 BMux 5,13,6, 14 BMux 7,15
A MAR 00 b BMix 00 SS b BMux 02 SS E %xggwi gg b BMux 04 SS b  BMux 06 SS
b MAR 08 c Bwmx 08 c Bwmx 10 d RovdBMUX 03 c BMix 12 c BMux 14
01 c MAR 01 d BMix 01 d BMix 03 e RevdBMUX 11 d BMix 05 d BMix 07
d MAR 09 e Bwmix 09 e Bwmux 11 f RovdBMUX 04 e Bwmx 13 e BMix 15
101 173 173 | 1 revaevx 10 193 173 173
b dBMux 00 a RcvdBMix 00 b RcvdBMux 08 A MAR 04 b dBMux 05 A MAR 06
c dBwmux 08 B Ful | Al pha ¢ RcvdBMux 01 b MAR 12 c dBMux 13 b MAR 14
02 c IfuTrue d RcvdBMux 09 ¢ MAR 05 ¢ MAR 07
e PcFCarry d MAR 13 d MAR 15
f PcFCarr
174 105 |, pc,:Ca,rz 195 101 174 101
b dBMux 01 b dBMux 02 A MAR 02 b dBMux 03 b dBMux 04 b PcF 12 c
¢ dBwux 09 c dBwux 10 b MAR 10 ¢ dBwux 11 c dBwmux 12 ¢ PcF 13
03 c MAR 03 d PcF 14
d MAR 11 e PcF 15
174 174 101 174 174 F16
b o b PcX 00 X0 b PcF 04 cl b PcF 08 cl b PcX 02 X0 b PcX 07 X0
¢ PcF 01 c PcX 08 c PcF 05 ¢ PcF 09 c PcX 10 c PcX 15
04 d PcF 02 d PcX 01 d PcF 06 d PcF 10 d PcX 03 d PcX 06
e PcF 03 e PcX 09 e PcF 07 e PcF 11 e PcxX 11 e PcX 14
f Lengt hX=3 f PcX 04 f PcX 05
F16 q 176 F16 F16 | 4 pex 12 176 4 pex 13 176
b ® @ A EnEvent Cnt B b IfuData 7 b IfuData 5 b IfuData 3
¢ NextData O DSel 0 b SignlfuData ¢ |fuData 6 c |fuData 4 ¢ I|fubData 2
05 d NextData 1 c Al phaX d IfuData 1
e NextData 2 e I|fuData O
F16 141 106 174 174 158
, b Al phaX 07 b Al phaX 03
@ 2 chkl A . ipoeﬁg"' 2 c Aphax 06 L | ¢ Aphax 02 @
06 DSel Prom Dsel 1 d Al phaX 05 d A phaX 01
e Al phaX 04 e Al phaX 00
139 141 210 210 F16 F16
b 1fuBMux 00 b IfuBMx 06 a cl ko’ A a PcFG 15 b NX.O0 X0
¢ IfuBMux 01 c IfuBMux 07 b dblclk A b dSaw FGPE c NX1
07 d IfuBMux 02 d IfuBMux 08 c d NX 2
e |fuBMux 03 e |fuBMux 09 e NX
f 1fuBMux 04 f 1fuBMux 10 f LengthX 0
h | fuBMIX 05]-97 h | fuBMIX 11197 210 1672 S0 hX 1 176
b PcFG 00 o b PcFG 04 o b PcFG 08 o b PcFG 12 o b I fuBMix 12
c PcFG 01 ¢ PcFG 05 c PcFG 09 ¢ PcFG 13 c IfuBMmux 13
08 d PcFG 02 d PcFG 06 d PcFG 10 d PcFG 14 d | fuBMux 14
e PcFG 03 e PcFG 07 e PcFG 11 e PcFG 15 e IfuBMux 15
f
F16 F16 F16 F16 h 197
b ALU 00 b ALU 04 b ALU 08 b ALU 12
c ALU 01 c ALU 05 c ALU 09 c ALU 13
09 d ALU 02 d ALU 06 d ALU 10 d ALU 14
e ALU 03 e ALU 07 e ALU 11 e ALU 15
181 181 181 181
10
b PcJ 00 o |Pp Ped 04 - b PcJ 08 - b PcJ 12 - b dALU 08 b dALU 12
¢ PcJ 01 ¢ PcJ 05 c PcJ 09 ¢ PcJ 13 c dALU 09 ¢ dALU 13
11 d PcJ 02 d PcJ 06 d PcJ 10 d Pcl 14 d dALU 10 d dALU 14
e PcJ 03 e PcJ 07 e Pcl 11 e PcJ 15 e dALU 11 e dALU 15
F16 F16 F16 F16 158 158
a PcJCarry a PcFCCarry a dlncPcFG a FH a ored ki
b PcJCarry b PcFGCarry b PcFCCarry b SH b precl K1
12 ¢ PclCarry P
d PcJLd
1660 1660 1664 210 210
A B C D E F
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X RunRfsh

x CLK.ifu
x O kEnabl e
102 84 68 52 36 20 x StartCycle
b RovdBMux 05 A GenQut.11l A GenQut.07 A Cenin. 03 A Genin. 11 A preprefH a
¢ RecvdBMux 13 b Ge b  Genin. 02 b Genin. 10
nCut. 10 b GenQut. 06 . . b See Pg. 2
d RcvdBMux 06 ¢ GenQut. 09 ¢ GenOut. 05 ¢ Genin.01 c Genin.09
01 e RcvdBMux 14 d Genau : : d Genin.00 d Genin.08
f RovdBMUX 07 nCut . 08 d GenCut.04
b revdevie 15 195 125 125 124 124 231
b dBMux 06 A Genin.07 A Genin. 150 a O kEnable
¢ dBwmux 14 Q g:g: ’ ii f; gzg: ' 82 b Genin. 06 b Cenin. 14 b prepreDbl Gk
02 ' ' ¢ Genin. 05 ¢ Cenin. 13
¢ GenQut.13 ¢ CenQut.01 d  Genin. 04 d Genin. 12
d GenQut.12 d GenQut. 00 ’ '
174 125 125 124 124 210
b dBMUx 07 Spec 1 Spec 1 z Bont Ca Spec 1 Spec 1
¢ dBwmux 15 tCarry
03 Event Cnt B Event Cnt B ¢ BntCarry Event Cnt A Event Cnt A
d BCntCarry
174 F16 F16 1664 F16 F16
Cnt d k Spec 1 Spec 1 a ACntCarry a Spec 1
b ACntCarry
b dTWReqO1
04 | Bontmixontr Event Cnt B EventCntB | ¢ acwcarry a Event Cnt A
F16
Cnt A k a Spec 1
b dontA
ACnt MuxCntrl BCnt Mux ACnt Mux c dintB
05 Event Cnt A DvD y
d dontB
176 164 164 1662 F16 MUL64
b bEMO FT b Event Bx
Tenp z g;gclkkl S Q L‘Lﬁsm ¢ Hold Spec 1 ¢ EventCx Spec 1
06 Sensor P Specd kO d ProcMenRef d Event Dx
P e IfuNenRef e Event Ex
f Goodl fudnp f Mss
210 231 g Event Ax 176 g Not RdyJnp 176
c0 c0 a clko B
b Specd kO B
07 Events Events M sc NK
176 176 210 MUL64 MUL64
a EventCntB a BOCnt MuxEnb Specd kO )
b EventCntB b bl fuHol d A A Ti meTovake
SyncedTTW b del TTW
08 c EventCntB c ACnt MuxEnb b TVRe PcF
qo1
D EventCntB D bEmMO FT Pendul um
104 102 231 231 MJ164
TwoAl phaK Si gnK NK. O NK. 1 NK. 2 NK. 3
09
415 415 415 415 415 415
10 TypePauseK Parity2 MEMBK. O | f uAddr 3 MenBK. 1 | fuAddr O
415 415 415 415 415 415
b J0oa b JOb b JOc b Jod
c Jla c0 c Jib c0 ¢ Jilc c0 c Jud c0
11 TypeJumpk d J2a d J2b d J2c d J2d Ifuaddr 1
e J3a e J3b e J3c e J3d
415 F16 F16 F16 F16 415
a predko b Jda b J4b b J4c b Jad
¢ Jba c J5b ¢ J5c ¢ J&d )
12 b pred ko d J6a c0 d J6b c0 d J6o c0 d J6d c0 Parity0
e J7a e J7b e J7c e J7d
210 F16 F16 F16 F16 415
G H | J K L
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b H O HC1 b H 6 HC1 b PcM 00 MCO b A phaM 0 MCO b Al phaM 6 MCO a preFH
c H 1 c H 7 c PcM 01 ¢ A phaMm 1 c Al pham 7 b TurnOfA u
d H 2 d HFault d PcM 02 d Al phaM 2 d PcM 12
13 e H 3 e e PcM 03 e A phaM 3 e PcM 13
f H 4 f f PcM 04 f A phaM 4 f PcM 14
g H 5 176 g 176 g PcM 05 176 g AlphaM 5 176 g PcM 15 176 212
b EnableH 0 a EnableH 6 b PcM 06 M0 b LengthM O MCO
b InstrSet Oa
¢ EnableH 1 b EnableH 7 c PcM 07 ¢ LengthM1 ¢ InstrSet Ob
d EnableH 2 ¢ dSignX d PcM 08 d SpareM O FGPari tyErr d InstrSet 1a
14 e EnableH 3 D dTwoAl phaX e PcM 09 e SpareM1 e InstrSet 1b
f EnableH 4 f PcM 10 f dNWFl7a
h EpableH 5 197 104 g PcM 11 176 g dNVELT7D 176 170 EEcl F16
b Brkins O c2 |b Brkins 4 c2 b SignM M0 a Nw=17 a dHl4 a InstrSetLd
¢ Brkins 1 ¢ Brkins 5 ¢ TwoAl phaM b NK2&NK3 b dHI5 b OCntLd
15 d Brkins 2 d Brkins 6 d NM 0 ¢ NKO&NK1 c dHl6 C
e Brkins 3 e Brkins 7 e NM 1 D I fuMemAck d dH7 d Test O Reset
f NM 2
F16 F16 B, wu 2 176 104 1664 103
b TestReg O Testl |b TestReg 6 Testl1 b MenBM 0 M0 A BrkPendi n 2 |2 dHJO
c TestReg 1 ¢ TestReg 7 c MemBM 1 b 9 b dHI1 | nePCFG
16 d TestReg 2 d d Lengt hM=3 c dHi2
e TestReg 3 e TestFH e Mv d dHI3
f TestReg 4 f TestSH f  TypeJunpM
g TestReg 5 176 g Testing 176 g lengt hvE3 176 231 1664 119
b TestlfuAck Testl A SawFGPe c2 b Al phaXLd A Pause c0 a dPause
¢ Test MemAck Pi ped KEn b c  XShift b IncPcF b PcFGLd
17 d Test MakeF_D P (del ayed cl ock) ¢ blfuHold
e TestFault d dAckJunkTwW
f
176 121 231 117 231 1664
b NewPcl b a2 HA k1’ c a MIkO’ C a X.d
¢ AckJnkTw ¢ GenQut_ , b  FFQA k1’ C b KReady
b Testdkl C I nstr Addr Ld
d Declo_ FE1 d InstrSetOJunk_
18 ? DecH _ ? | fuReset 1 Specl
o mrins 176 | 176 210 210 1660 121
a BMuxEnabl e a dNewGo a dblclk’ C a FFA kO’ C a PcFGl5 a JKill Response
B NextBeta B EnBMiuxQut b Specdkl C b dkO C b KReady b FCDv
c TestLd c Kready
19 d dBrkLd
109 105 210 210 1662 212
b SignX AXCO b bl fuFaul t c0 b Test_ Specl b Ext endH a A  HDv c2
¢ TwoAl phaX c  Newk c dTickPeriod ¢ slncPcF B dSawrGPe b  FDv
d BetalnM d NewF d RanErrDy ¢ InstrAddrLd
20 e e MdDy e FGerrDy
f Dodu f  Want!fuHol d
F16 |¢ pourr 176 | 4 %6 117 105 135
A TickPeriod b b InstrSet O Junk_ b dJDv b BrkLd A Newd
b ShutUp (junk) ¢ WantlfuHol d ¢ ReschedPendi ng c ZapJ ¢ SayNot Ready b Ref Qutstandi ng
d SayRanParityErr
21 Specl e DeclLo_ i nv c0
f DecHi
231 117 | b Teetpimnck: 195 117 117 135
A FF130 a dReschedPendi ng b ReschedPendi ng a SayResched a BetalnH a dSayNot Ready
b FF131 b dReschedPendi ng c  NewPc_ ffo b SayFGParityErr B J FDv b K Newd
22 ¢ FF132 d Want Resched C BetalnM ¢ NewGoOr NoM c dGv
d FF133 e KReadyD'y d | fuNextData d K FDv
f GbvD
100 1660 | o \nepckayy 176 103 105 1664
A FF134 A FF100 b GenQut _ a ZapFGH a Enabl eFG
b FF135 b FF101 Fo c DMixEnable 195 |B JHDv b J_H
23 c FF136 ¢ FF102 d AckJnkTw . c SeeJunp
d FF137 d dReschedPendi ng e DMixEnabl e
f ReschedPendi ng’
100 100 161 b SoorotRoody 105 1660
a FF5 a FA=1 a J_OddF a Enabl eFG b c2
FB b FF6 b SayStuff b SayNot Readyl b DMuxEnabl e c
24 c FF7 C dM ss d
d EnuOFT d 1Byt eJunpl nd e speci al PCFGL5
161 1664 210 1660 103 F16
10 26 42 58 74 92
A ° c D E F
\ x Next Dat a
x EmOFT x @ant | f uHol d FF FG
XASELO
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z E.r egté: kOEE S SawRamPar i tyErr RanParityErr 2 RanParityErr 0 RanParityErr 1
P Parityl
13
211 c0 231 170 170 170 415
14 RBaseSel MenB 34 | fuAddr 2 | fuAddr 4 | fuAddr 6 | f uAddr 8
415 415 415 415 415 415
a HDv
b HDv
Lengt hK. 0’ ¢ KReady Lengt hK. 1’ I fuAddr 5 | fuAddr 7 I fuAddr 9
15 d dald
415
1662 415 415 415 415
a M ght BeJunp a d HDv . .
B V@ant | f uRef b ZapOr JEnpt y /t;\ Except i onDi spat ch
¢ IfuMakeF_D ¢ dJbv J PcJ Top
16 D dSawFGPE
105 102 231 MJ164 MJ164 MJ164
a dPause b JDv’ b HDvDy c0
b c JDv c FDvDy
¢ Real JFaul t d JFault Loads H d @doy Bottom
17 D dwant Resched e JFaul t’ e GraultDy’
f ExceptionDy’
102 | co F16 MJ164 MJ164 || P Y176 MJ164
a LengthK 0
b LengthK. 1
18 FF' s Dv's K Junps Bot t om
1660 MJ164 MJ164 MJ164 MJ164 MJ164
b Gv’' a a clko D a dblclk’ D
c v’ €2 | Qthertole b clko' D b clkl' D
d Graul t i DMadr 1- 5
19 [e cv Excepti on
F16 121 210 210 MJ164 176
dGbv vant | f uRef 2 A 1Byt eJunpl nd A Mar_PcF ¢l |a vantifuref1 a K KillResponse
b IfuAddr 6
b 1Byt eJunpl ndd b FFault b Want|fuRefl C K Ref Out .
st andi ng
20 0 CD want | f uRef 1 d 1fuAddr 7
121 121 135 231 102 103
a want | fuRef 1 a K HDv A |fuAddr 4 A Ki | | Response
b \int | f uRef 2 v b Fefault b K HDv b 1fuAddr 9 b c2
¢ Want | fuRef3 ¢ K HDv c |fuAddr &3
21 d Want | f uRef’ D Exception d [IfuAddr 12
1662 119 117 102 101 135
A dGLd1 a Real HFaul t a ValidRam A |fuAddr 4 c0
G.d b dGLd2 b Exception’ B Exception b 1fuAddr 9 c0
c Exception c |fuAddr 8 Divadr 6- 11
22 d |fuAddr 9
119 106 1662 1660 231 176
a bm.d b SayNot Ready A |1fuAddr 5 A I1fuAddr 3 co A M dasG oup
b dM ss c dMss b [IfuAddr 8 b [fuAddr 8 c0 b DMuxCl k
ILdb ¢ dAckJunkTwW ¢ |fuAddr 10 c
23 d d IfuAddr 11 d 1fuTrueb
121 1662 118 101 231 101
A | fuAddr 1 c0 A [fuAddr 2 c0 A |fuAddr O c0
m.d b |fuAddr 6 c0 b IfuAddr 7 c0 b IfuAddr 5 c0 DMuxDat a
JLda
24
121 121 231 231 231 MJL64
G H | J K
92 110 126 142 158 174 MakeF D
FQ0- 6 I f uAck
| f uAddr 0- 9 x | f uNext Macr o DMux Dat a
x Want | f uRef DWuxCl ock
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| F Data Sel ector PROM SG 139 (see Dng. 02)
N | Two Nurrer i ¢ Ef f ect i \B2quence
Al pha JWP |Length JAddress Content s Sequence q
O 00 11111111
J ! 01 11111111 3, 3, 3, 3J|3L, IL, IL IL, IL
2 02 11111111 o S ’ ' ’ o
| ) 03 11111111
0 04 11111111
r 1 05 11110111 2, 3, 3, 33N, IL, IL, I'L, IL.....
2 06 10110011 2, 0, 3, 3,3\, Alpha, IL, IL, IL.....
N 3 07 10010001 2, 0, 0, 3, 3N, Alpha, Beta, IL, IL.....
) 10 11111111
J'tl 1 11 11111111
2 12 11111111 3, 3, 3 3f[3L IL IL L IL....
Two | S 13 11111111
Al pha O 14 11111111
r 1 15 11111111 |
2 16 10010101 2, 1, 0, 3,|\8 A pha[0:3], Alpha[4:7] , IL, [|I
3 17 10000100 2, 1, 0, 0,[N Alpha[0:3], Alpha[4:7] , Beta,
) 20 11111111
r 3 1 21 11111111
| 2 22 11111111 3,3, 3 3f[aL IL 1L 1L IL....
S 23 11111111
O 24 11111111
r 1 25 11111111 |
2 26 01110111 o, 3, 3, 3, 3Alpha, IL, IL, IL, IL.....
no 3 27 00110011 0, 0, 3, 3,[3Apha, Beta, IL, IL, IL.....
N o 30 11111111
1 31 11111111
’ 2 32 11111111 3, 3, 3 3f[aL IL 1L 1L IL....
Two | ) 33 11111111
Al pha ) 34 11111111
r 1 35 11111111 |
2 36 00111011 1, 0, 3, 3,[Mpha[0:3], A pha[4:7], IL, IL,
3 37 00011001 1, 0, 0, 3,|Apha[0:3], A pha[4:7], Beta, I|L
No zero length instructions
No 3 - Byte Junps
Junps never export anything other than the length (no "N' on 2 - byte Junps).
A one - byte instruction specifying Two Al pha is neani ngl ess
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