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Declarations

VAR
mBus: MBusType;
xBus: XBusType;
IBus: LBusType;
hReq, hAck: SIGNAL;
iReq: IReqType;
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Declarations

VAR
cA: CpuAType;
cTagAdr: TagAdrType;
cTagCtl: CpuTagCtiType;
cD: CpuDataType;
aA4, aCReq2, aTagOE, aTagCtIWP: SIGNAL;
cA4, ~cTagNoOE, ~cTagOE, ~cDataOE: SIGNAL;
~cTagHit, ~cTagDirty, ~cTagCtIWE, ~cTagAdrWE: SIGNAL;
aDataOE: CpuDataCEOEType;
aDataWP, ~cDataWE: CpuDataWEType;

sysClk1, sysClk2, ~cTagVPOE, ~cTagVDOE: SIGNAL; b e
C|nVReq, ~CDOE, cDWSel: S'GNAL, ~cTagDirty mBus.~cTagDirt
cTagFull, cHReq, cVASel: SIGNAL; ~cTagHit mBus.~C aqﬂ%
~cRdOE, ~cWrCE: SIGNAL;
~cRdCE, ~cWrOE: Bits2Type;
cCReq: CpuCReqType; hAck
cCWMask: CpuCWMaskType; c €l
cRAck: CpuRAckType; . .
cCAck: CpuCAckType; .index.dindex
{ slime access } Pa 5
cSlimeA: CpuSlimeAType; g. .
cSlimeD: CpuSlimeDType; clnvRe cA | mBus.cHiA
mSlimeD: MemSIlimeDType; ginvheq 5 mBus.a
aA4 cA4 Address
iReq N
~cTagOE Pg. 6
aTagOE 8 i ~CcTagNoOE 9 O ~cTagHit
aTagCilWP Ix=~clagCtWE
aDataOE Pg. 4 cTagAdrWE o ~cTagDirty
aDataWP Cache [x=~cTagVPOE
S\éSFC(7|k22 K>~cTagV 8: Tag
aCReq ~cDafaOE
Pg.3 QS —~oDataWE
i clagrull |
CPU Chip cTagFull
cTagAdr Pg.7
cTagCil 9
cD mBus.d
sysClk1 Data
cHReq S hAck
~cWrQE
~cDOE cCReE ~CWrCE
cDWSe >Q [§ as ~cRdO
cRAck ~cRACE
cCAck S
cA cSlimeA
cD cSlimeD
mBus.d mSlimeD

Local
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Declarations

VAR

irg: CpulrqType;

osc, ~osc, clkin, ~clkin: SIGNAL;
vRef cHi: SIGNAL

~sysClk1, aHAck: SIGNAL;
aTagAdr: CpuTagAdrType;

sRomClk, sRomD, ~sRombE: SIGNAL;

aCReq: CpuCReqType;
mClk: SIGNAL;

sClk: BITS(8);

i: CARDINAL;

i

FORi:=26 TO 33 DO

tagjmp;
FORi:=1TO7DO
unused;
unused:
cpul
P16L8
Reg.sioa sioa irq5 rq[5
eq.siob siob  irq4 rq g
R by s a2
R : : irq
p3300 r5R1,  cHi o mouse irg1 rq (1)
_gq.:l Ak diChk  irq0 Irq
Req bic CpChk
eq.clk gIII((:
%:%Fées—c reset
0K HdcOk
f:="200MHz’
osc m ~clkin
10F ~OSC |/ clkin
ecl v
c:="220pFnpo’
r:="220’ ¢:="220pFnpo’
r:="220’
nd

r:="392’,
t:="1%’
p5000 AL vRef
r:="150’, 1 d:="cSmEia7343’,
t="1%’ T c:="10uF’

-p
cTagAdr
fag

tagjmp:
nd

aTagAdr
dc228
a cA
tagAdr tagCtl —r—%ECTa ctl
cHi aTal
tagOk tagCEOE
and tagOk tagCtIWE |21 agClWE
tagEqD-1C
~cDOE cD
owser —99Q d+c aDataOE
dWSel dCEOE
RAck and_| dWSeI[O] dWE(aDalabl DataWpP
CRACK IdRAck dA[4] a
dA[3] nc
cHRea _ lholdReq holdAck | aHAck
gnvitedldinvRe dMapWE|—n¢
CvA  liAdr i P
cCAck aCRe
CUACK  IcAck cReq _CWM_E
. cWMask |—VVIask
a9 ______  lirq
a—%k—c’“c uRes reset
K ———{doOk
Ref and feclOut
vhe vRef
Shrgtristate
ShrQjcont
¢ perfCntin[1]
¢ perfCntin[0]
sRomD sRomClk
sRomD sRomClk
gn¢— sRomFast sRomOE [y—~SRomOE
and_1sRomTest Ko ne
cpu ut ——=
dkin_____Jolkin sysCIkOut1 _Sﬁg'r'ﬁ_}
testClkin  sys ut2 [~ _SysbiKe
Ind~testClkin ~ sysClkOut2 [D—1C

aCReq[?] aCReqg2
f174
aCReq d q cCReq
sysClk2 clk
~sysRes Jdmr
f174
aHAck d q hAck

sysClk2
~sysRes O?#?

xc1736
sRomClk clk d sRomD
nd nc
ce ceopD—=
~sRomO%_CO ce
mClk r::,\’%i: mosClk
10h645
nc
gg sCIK[7 sysCIKk[7
a6 sCIK[6 sysCIk[6
nc di g5 sCIK[5 sysCIK[5
sysClk1 do g4 sCIk[4 sysCIK[4
and s a3 sCIKk[3 sysCIK|3
a2 sCIk|2 sysCIk[2
q1 [-SCK[ sysCIk[1
q0 sCIK[O sysCIk[0

Title: ALPHA PC: CPU Chip
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Declarations

VAR
cRamaA, tA, rA: FIELD(16, 5); hiram:
cRamA4, tA4, rA4: SIGNAL; cA.tag #1244 .tgg\
~tagOg, ~tagCtIWP, ~ta%?d)rWP: SIGNAL; 62a188
~dataOE, ~dataWP: BITS(4);
hi, tagp: SIGNAL; 1280 ~cTagVPOE BKx18 oi
tagVPIn, tagVDIn: CpuTagCtiType; \_[25 . ne a2 ph s CI il.
i: CARDINAL,; 7 i[8 el— t R a dh -
N i7] o adp 1242 5e) n___lale  pll—0g.
n]! N g’?‘ il5 TaqVPOE ~dataOFE][i oea
N i[4] =c’a . oeb
. N]20 |[3] ~dataWPIi wea
FOR i := 0 TO 3 DO BEGIN N9 1it5 web
hiram; loram N 1? iH 62a168 d
END; N ilo 8Kx16 dnageen
p5000 r:=’4,m’ hi gnd al2 d cTagAdr ~dcOk O ce
a
N lale and |mode
hi .p ~tagOE
il V) tagVPIn 1003 _q—ﬁg oo
gnd .S ~tagAdrWP wea loram:
ane 7 cTagvPoE ued 022108
and ~ cenl
A X VDI A o Dfil.d[1
i .V tag n cDIil.
gnd .S f1244 gnd mode 212 dc;} cDI[i].
. 7 _cTagupoE ML —Jale
~dataOFE[i] P goea
) oeb
6270 ~dataWPJi wea
4Kx4 web
a d cTagCtl nd ~ceh
ndd
~agQF oo ~gcoK G el
~tagCt
1-%,(—0 we
AKX Nce and |mode
cA.index r:="jmp’
as rA AL cRamA
gnd 805b
aA4 " r:=jmp’ RamA4
as r cRam
cA4 805b VWV
r:="27'
r:="27’ § §
tA4 tA
cpua cpub -='990pF s
P16L8 P16L8 S So0nF e T T
aTagCtlwP ~tagCtlWP  aTagOE ~tagOE
aDaia WPl 3CVP [OWPO—Taghq WP aDalsOER |20 5 930 ——aaOEr and
a.a aw % awp2 dwp3[)—=aa aw g ana agf % adoe2 doe2[)—~q& agf ?
ajaia awpl dwp2p)—=daa aalalc adoe1 doelH—=galatlc
aDataWP[0 awp0 dwp1 > ~dataWP[] aDataOE[0 adoe0 doe0R—~dal a0OE[0
~cTagCtl dctewe dwp0>( ~dataWP[0 aCReq2 areq2 ~
~CTagAdWE™ < ciae d i:..—qN—GE—Ca OE ctoe
~cDal aW:g Jowe3 =€ at 0 ctnoe
~cDataWE ~cData
=cDalaWErT oves = —(jodoe Title: ALPHA PC: Cache dlilq]i]t]a]1]
~cDafaWE
SysClg — om0 :
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Declarations

VAR
mA: AType;
hi: SIGNAL;
i: CARDINAL;

i

FORi := 26 TO 33 DO
ajmp;

p5000 r:i54700° hi

ajmp:
cA.extrali] (MBus) cHiA[i]

These address bits go to only a single place,
so they do not need to be buffered.

(mBus) a

f257a
cTagAdr.tag i1
y .ta
tag i0
cVASel s
hAck L den
623
cA L_1b a mA
hAck . oeab
Nl ~Noeba
623
\_.index b a .index_/
hAck oeab
oeba

Title: ALPHA PC: Address
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Declarations

VAR
~eqIn: SIGNAL;

cTagAdr.tag

g

24

BN

clagAdr.tag

23

(=)

cTagAdr.iag

22

cTagAdr.tag

21

cTagAdr.tag

20

cTagAdr.tag

19

N WA Ol

IR

cTagAdr.tag

18

cTagAdr.tag

17

cA.tag[24

cAiaq[23

cAiaq[22

cA.fag[2]
cA.iag ?O

cA.tag[19

cAlaq[18

cAtag[i7

COOO0OO0O0O0T 00000 ®

O=NWAUION O—=

cTagAdr.tag[25
cAta

cpuc
P16L8

tA25 cTagHit
cA25 cTagDirty

e_tllln

cTagCtlVv
cTagCtiD
cTagFull

O—NIQES.ﬂ
o ~cTagDirty

Title: ALPHA PC: Tag
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cD

~CWr!

NJ2l.p

\J2].d

fct2952

3].

=CWIOETT

sysCIk[2
~C

~C 's

a

cpab
ceab
oeab

cpba
ceba
oeba

b

fct2952

3].d
sysClk[4

~CVVr!
~C99I’QE %

sysCIk[4]

~CRICE[TT
=l

RdOE___ 5

a

cpab
ceab
oeab

cpba
ceba
oeba

b

1].d

mD

cD

fct2952

~CWVTI!
~CWr

sysCIk[2
~C

=C 3

a

cpab
ceab
oeab

cpba
ceba
oeba

b

fct2952

sysCIk[3
~CWr
~cWrOE[T 8

sysCIk[3]

~CRJCEN
~cRJOE 9

T’

a

cpab
ceab
oeab

cpba
ceba
oeba

b

0].d J

fct2952
[1l.p [1l.p
s a b N
sysCIk[4 cpab
~Cyvr ceab
~OWOET _Joeap
sysClk[4 cpba
=C ceba
~chdVE = Hoeba
fct2952
[1].d [1]d
. a b ~N
icscrlk 2 cpag
ceal
~OWIOETOT S eab
sysCIk[2]
~sRACEI0T 4 28pa
ﬁLC oeba
fct2952
NJOL.p a b [0l.o 4
insCrlk 4 cpag
ceal
~OWrOETl _Jceap
sysClk[4 cpba
=€ ceba
~chdVE  Hoeba
fct2952
\_[0].d a b [0].d_/
f¥sC¥k1 Cpag
ceal
~CWOETOT S eab
S0l —foee
—_ ceba
~CRAVE  Soeba

mD

Title: ALPHA PC: Data

lilgliftial!

File: sys07.imp

Rev: A Page: 7

Last modified: Fri Jun 28 07:35:52 1991 by dgc




Declarations

VAR
cLock: SIGNAL,;

cpue
P20R4

sClk1cDataWE1

sRes cDataWEOQO

=N N1

[0]6]6]6]0]0)

Js5 cDataOE

Js4

QJs3

Js2

sl

Js0
cCWMask5
cCWMask4
cCWMask1
cCWMask0
xA3
xA2

cpud
P22V10
sysCIk[7
sysRes :gg(s
hReq hReq
hAck hAck
cCReq[2 cCReq2
cCReq[T cCReq1
cCReq[0 cCReq0
cA.extra[33 CA33
ﬂgm— cLock
sys sPhi
irﬂnlt—c cTagHit
MLY_C cTagDirty
cpug
P22V10
SySC'k 7 K DWSel
Syshes gges ¢ S‘i
mBus.~s 2 Js5 cTagOE
mous.~§ = Js4 cTagNoOE
e Qs3 cTagVPOE
P g
mBus=a g :? cTagVDOE
mBus.~s[0 = s0
mBus.xLoA[4] ™ A4

Taghit ——Q<Hd
=elaghit _ JcTagHit
and__~Noe

O

000000

cpuk
P22V10

sRes cTagFull

s5 cVASel

O ——cTagNo0

o, ~clag
5 ~

=N W A Oy

000000

agHit i
FEQUirt—C cTagHit

cTagDirty
cOgll(

sClk cDOED

O =N W A O

000000

cpuf cpui
P20R4 P22V10
sClk1 cDataWE3|y——~cDataWE[3] - sysCIk[7 sClk  cCAck2 cCACkl2
sRes cDataWE2 ; Syshes = sRes  cCAck1 cgﬁc 6
s5 cTagCtIWE:)—N‘f’l.ﬂ?ﬁ_wE mBus.~S 2 Qs5 cCAck0 CRAC 5
s4 cTagAdrWED—— MmBus.~S = Js4 cRAck2 CR AC 2
s3 mpous.~S > Qs3 cRAck1 CR Ack 7
s2 mBus.~5 Js2 cRAckO CRAC
s mBus.~s[1 ds1
S0 mBus.~s[0 \C’ S0
cCWMask7 hcgq = hReq
cCWMask6 CCReq : cCReq2
cCWMask3 cCReq T cCReq1
cCWMask2 CL <|a(q cCReq0
xA3 C—é’c—ﬁa—cLock
XA2 mBus~Bdy _xRdy
xRd
cTagHit
oe
cpuj cpuh
P22V10 P22v10
sCk  cHReq cHReq sysCIk[7] sClk  cRACE1 ~CRACELN
sRes cInvReq cInvLRea sysRes 5 sRes cRdCEOQ ~C it
s5 clock SO0k Meus~52 ds5 cRdOE Q—NCW—C-E
s4 cKill B O s4 cWICED \7\;30[ =
s3 maus.~s2 Js3  cWrOET (5 ~CRIGEL]
s2 mBus.~s Js2  cWrOEo Ry ~CWIOE[0]
s mBus.~s[] st
s0 mC FL{JST(S) 0 5 s0
cCReq

28§%q2 mBus.xLoA[3 iggaeqo
cCReq1 —I.—H.—Cm us.~X xRd
cCReq0 ~clagHit  XcTagHit
cCWMask2
xRd
cTagHit

Title: ALPHA PC: Control dlilglift[a]1]
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Declarations
TYPE

RowColType = RECORD f257a
b: FIELD(25, 25); c2 i )
r2: FIELD(24, 24); / y K}
c2: FIELD(23, 23); 12 i0 ) 1244 mBus.dll.dib]
I EELDG ) T,  lmgl e -
r0: . 13); L q
. 4 an C nc nc
EﬂDHELD“Z’ 5); mBus.a rca en a g% g% da[3
RamAType(= REC)ORD - do  qo0 da —q—mBusdlllo
a2: FIELD(10, 10); a d
al: FIELD(9, 2); o - Qo
a0: FIELD(1, 0)’ N
ND; h_.ri i0 nsimm:
VAR col .
S
rca: RowColType; gnac simm
a: RamAType);/p en f1244 dafac] P mBus.d[ll.d[b]
~ras, ~cas, cola: BITS(2); 22 d3 g3 ﬂg dwelac
gglz' Xﬁvﬁﬂ' [§| %;\ISII?BITSU 1); | : 2572 g% 3? g% ~dras[rc][] rae h
~dwe: ARRAY [3..0] OF SIGNAL; cola iy a0 do qo a ~dcas[ccl —CJcas pd-Hl
~dras: ARRAY [7..0] OF BITS(2); 0 . y—=29/ nd ——Jpcas pql—
~dcas:éARRAY [7..0] OF BITS(2); N————i0 and ~oe
I, b, h: CARDINAL; | 0 hi
ac, rc, cc: CARDINAL; TP s p5000 LSARQD i
1244 1244
g9 B g9 BPOe
mema we 9% BRT oweis) we o 99 BT dwels Long: 0000 00001111 1111
4%8(,0 B ~dwe[2] T_ddo  qo ~dwe| Byt: 0011 22330011 2233
P22v10 Half: 0101 01010101 0101
el SClk  rast 8:@:{221 andgoe anddloe ac. 0000 11112222 3333
mBus ~5[5 JSHes  ras0 rc. 0011 22334455 6677
mus.~sg Jsa 244 1244 cc: 0123 45670123 4567
mBus.~g] As3
mBus.~s[2 Ns2 ~ras[1 d3  g3p ~dras[7][1] ~ras[1] dda3  a3b ~dras[3][1
~ ~ N P A 4 P
meu g @ po—gag @ pp g
mBus.cHRe gs0 di a1 ~dras[4 di ql ~dras[0][T]
: a hReq do  qod do  qoH
mBus.cCReq[2] cCReq2
m ﬂggﬁﬂ?% : Cg?gm QMC oe Qﬂc oe {Long }
- C.
mBus.~cTagHit ; FORI:=0TO 1 DO BEGIN
_B_T_gD'~ ———(] cTagHit
i ﬂgiaf25a]1q — CngsD " f1244 f1244 };g)llqteb}': 0TO 3 DO BEGIN
mBus.~xRfsh a ;(ansh ~ras[0 d3 g3p ~dras[7][0] ~ras[0] dds a3p ~dras[3][0 { Half }
d2 q2[)—~dras[elo Jd2  gq2pp—~dras[2]l0 FOR h :=0 TO 1 DO BEGIN
di qip ~grasg 8 a1 qip ~gfas[g) 8 ac := (2*1) + (b DIV 2);
— do qo o ~dras| do qo O;rasl_ ] ::% = ((42*’![)))4. bh
= + h;
P22V10 and oe and yoe IF b =3 THEN BEGIN
Clk[6 | psimm
SR sCl ool g0l o -, END ELSE BEGIN
mBus.~s[5 Ads5 callZ cola[1 nsimm
TEtear3 Qs o0 o) ~cadl] a7 qro——ged =l a7 a7o—=9ediY] END.
mBus.~s[2 Qs3 cent ~cas|0 d6 98> ~dcas[5 a6 a8 ~dcas[5][0 END
m us:~s 1 9 2? ggg? & nc gi gi ,O\ ~dcas|4 gi gi 2 ~dcasl[4][0 END
TBUs —hd Qs0 | cas0—Te dg  a3p—=G8as a3 a3 5—3 i
mBus.~x XQ 8 ig%h g% gﬁ% ~dcas 6 g% g% o NC%E—g
MBUS.XLO ~acas ~dcas
mBus.xLoA[3 ;ﬁg do a0p do a0 Title: ALPHA PC: Memory mﬂ@nnan
mBus.x _SI)_A 2 8 XA2 sysCIK[5 clk sysCIk[5 clk
mbus.~clagni C i an C an c
cTagHit oe oe File: sys09.imp Rev: A Page: 9
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Declarations

VAR
XRdOE, ~xRdOE: SIGNAL;

xBus.~adsi

xBus.~rdyi

xBus.~rdyo

xBus.~rd

xBus.~rfsh

lilgliftial!

~XWrOE: BITS(2); a1 f623 ) ) abuft: 0l
xpi, xpo: SIGNAL; Q1] b a . an 12424 XBus.ali
xp: BITS(4); \
~xAOE: SIGNAL; XRdOE oeab AOE
~adso, ~rdyo: SIGNAL; XWIOET ~oeba =
mi, i: CARDINAL;
xSlimeD: FIELD(31, 0); 1623 mBus.cHIA26] | 1 xBus.a[26]
.d[0].d b a d
N ~xAOE
xRdOE oeab
{pad } ~XWr oeba abuf2: mBus.~xRdy
FORi:=27 TO 30 DO
abuft; 623
{ real bits } : ;
FORi:=5TO 25 DO mBus xBus mBus.a[i b a xBus.a[i mBus.~xRd
abuf2; hAck
FORi:=2 TO 4 DO BEGIN _X’O'E— oeab
mi = 27+i-2; XAVE ~ Joeba
abuf3; abuf4
END; N_.d[1].p f125| XpO mBus.~xRfsh
o | abuf3: ]
XRIOE f280 mBus.cHiA[mi] #1244 xBus.a[i]
p5000 r:="4 i xBus.d A_.d[3] ; nc
m and :{5]01 g xp[3] ~xAOE
p5000 r:=’4,m’ XxBus.a
abuf4:
p5000 r:=‘4,Z}g)Q’ xBus.~be mBus.xLoA[i
p5000  r:=4700’  xBus.~cmd f280 O
. N2l fi7 o] el—nc
p5000 r:=‘4,m’ XxBus.~io p5000 gnd il8j 0 xp[2]
p5000 r:=‘4,Z}g)Q’ xBus.~rd busc
p5000  ri="47p0’  xBus.~rdyi r:="4700’ P16L8
m § f280 mBus.cHIA[32 cA32 xA31 xBus.a[31
p5000 r:=‘4,m’ xBus.~adsi A_.d[1] i7..0] e nc mBus.cHIA[31 cA31 xBE3p xBus.~be[3
and i[S]" p xp[1] mBus.cHIA[30 cA30 xBE2RS xBus.~be|[2
) Nedl1l.p 125 mBus.cCReq[0] cCReq8BE1 = xBus.~be[1
xBus.d xSlimeD mBus.d[1].d[0][3 cD35 xBEO>< xBus.~be[0
mBus.d[T1.d[O][2] |1 cp34 xCmd [ xBus.~cmd
~xXWrOE[1 mBus.d[1].d[0][1 D33 |Oo xBus.~i0
280 [ X0 O——Bus=rd
mpbus.d .d[0][0 cD32 xRd XBUS.~T
o \dOLTir7. 0] ef—ne =AOE _ xACE C
\_d0].p 125 Xpi i[s] pt xp[0]
~xRdOE f04 xRJOE ~xWrOE[0
busa busb busd
P22V10 P22V10 P22V10
sysCIk[7 mBus.~s[5] sysCIK[6] ~xAQE sysCIk[6] XpO
s¥s es :%g(s 22 Q mBus.~s[4] sysRes ggg(sxl):({'ggE O ~XRdOE sysRes :gg(s péﬁﬁ o xBus.iReq.~p
C hAck s3 X mBus.~s[3] mBus.~s[5 As5 xWrOE1 8 ~x%rgE E mBus.~s[5 Adss
sysPhi sPh1 s2 X mBus.~s[2] mBus.~s[4 = s4 xWrOEQ R ~XWr mBus.~s[4 = s4
xéus.~aaso ads s X mBus.~s[1] mBus.~s[3 = s3 adso =< ~adso mBus.~s[3 = s3
mBus.~xRfsh g rfsh s0 I mBus.~s[0] mBus.~s[2 = s2 rdyo < ~rdyo mBus.~s[2 = s2
xBus.a[37 9 a3 ~ mBus.~s[1 s ~ mBus.~s[1 s
mBus.~s[0] X< mBus.~s[0] X<
mBus.cCReq[0Y cCReq0 mBus.~xRd )<de
mBus.xLoA[2] A2 mBus.~xRfsh X xRfsh
mBus.~xRd XRd Xp[3 ™M xp3 Title: ALPHA PC: XBUS Interface
mBus.~xRfsh 3 xRfsh Xp % Xp2
iCSR.fshEn 9 Xp )
rishEn xp[0 ;pa File: sys10.imp Rev:
iCSR.chKEn | XPren

A
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Declarations

VAR
clkin, ~clkin: SIGNAL;
eDAck: BITS(3);
~rNoise, hold: SIGNAL;
spkr1, spkr2, hi: SIGNAL;

hi

p5000 r:=’4,m’
p5000 r:=’4,W’
p5000 r:=’4m' xBus.~eop

~rNoise

xBus.iReq.sioa iReq.sioa
XxBus.iReq.siob iReq.siob
xBus.iReq.lp iReq.lp
xBus.iReq.kbd iReq.kbd
xBus.IReg.mouse iReg.mouse
xBus. ﬂeq.~oc%r:(k |F|§:?q.~p8
xBus.iReq.~ iReq.~
XxBus.iReq.clk 1Req.clk {378
xBus.~adsi d q xBus.~adso
82380 SRRr—ace
mosClk clk2 a iBﬂz.a cp
. d Bus.d
hi xBus.~be
gna crgg 9 xBus.~cmd f378
hi wsci rd f\o xBus.~rd XBus.~rdyi d xBus.~rdyo
hi wscO iol® xBus.~Ii0 a
ads ,\O xBus.~adsi ~sysPh1 Aece
rfsh 5 XBus.~rfsh sysCIK[O] ™~ cp
ngs.~rdyi Jready readyo D xBus.~rg¥i
SsysRes hida hold e ——— 138
reset  cpurst 7 o_XBus.~dAck.7
A7 eDAck[2 O xBus.~dAck.16
.16 gﬁggg ggggﬁ eDACK[1 g% ggo xBus.~dAck.I5
15 dreas dacko eDACck[0 0 4,\0 xBus.aen
xBus.dReq 13 d{ggs edac a gsx xBus.~dAck.[3
12 dreq?2 eopoM hi e2 q2>< xBus.~dAck.[2
10 dreq0 gn_c e0 g0 OM
irq23 int iReq.pic
irq22
!rq% 1378
xBus.iReqg.~isa :;319 hold d q hReq
irq18
ra1? sveomor—e
irq16 cp
irq15
~clkln 5:313
hi irg12 d :=hdrdpin’
! irq11 .
irq9 p5000 r= 4,?*)/\’ sprl]<£2 ;
set IkIn : nc nc
d q c clkin tout3 1< . 3
tout2 fy ~rNoise 1240 spkrT_]4
74
~sysPh1 clk o nd
res q

hi T

This generates a 6.25MHz clock for the timer

unit. Note that because it clocks on ~sysPhase, clkin always
moves at the start of phase 2, and so it guarantees the
9nS setup and 28nS hold to the start of phase 1 needed to

avoid the documented bug in the 82380.

xBus.~be[3

Needed by 82380.

Title: ALPHA PC: DMAC and PIC

lilgliftial!
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Declarations

VAR p5000 r:=‘4m’ isa.rdy o
~0€e, ~oeab, ~oeba, ~stb, ~go, ~wait: SIGNAL; ] ) . hilajmp: ]
s: BITS(4); p5000 r:=‘4,Z}g}g’ isa.~0ws iCSR.bsli] afi]
isa: ISABusType; B5000  F='4700 sad A
i- CARDINAL; =470 . olabuf:
p5000 r:="4700" isa.~chk .afi+1] 1242 Ia[i]\
p5000 r:="4700’ isa.iReq :( )
Iﬂj 5000 4’0& dR XBus nd
p r=' ’ __isa.dReq
{a[19..1] A[20..2] } 5000 4’0% 16 [i+1] abut: [i]
a[19..1] <- x . p r=' ' isa.~mcs h_.afi+ .afil A
FORi:=1T0 19 DO Rhteam f1244
abuf; p5000 r:=‘4,Z}Q}Q’ isa.~ics16
{1a[19..17] <- xA[20..18] } , ) nd
FORi:=17 TO 19 DO p5000 r:= 4m isa.~master
lolabuf;

; .~be[1 ~bhe
{1a[23..20] <- bank[23..20] } ;[_]_(be 1244
FORi:=20TO 23 DO

hilajmp; nd
{ 2 data bytes }
FORi:=0TO 1 DO
dbuf; \_=bel0] 11523 .a[0
HoF isa.osc 1=
tl
f:="14.318MHZz’ dbuf:
543
xBus.d[i] a b isa.d[i]
and ~eapb
isaa isac Mndc oeab
P22V10 P16R4 A leab
sysCIK[O s[3 sysCIKk[0] : ~wait nd
Sl P Seme |0k waD e <
Syshes  fsRes i SO XRUusalgil IxA2a  w2[NC b Hieba
Xgus.~aaso Q gzDS xR(Sj())/ [~ xBus.~rdy xBus.a[22 iﬁgg m) O—c
xBus.a| Zth CxA24 clki 2 isa.clk X us.ar$1h xA21 & &R &R
XBus.~Ts] nc xBus.~rfs| .dReq .dReq
sa~ows 3 78?,{%1 i/iltg isa.ale isa.~0ws ﬁc fg:\{,{fsh /—aEn E1=R
isa.rdy 9 rdy oeh ~0e S[3 153 ¥ _.~dAck ~0JACK
~wait wait stb 5 ~stb s[2 s2 4 R
ICSR.iurbo cturbo :(1) s1 xBus
sO
and Joe N_~rfsh Olf124% ~rfsh
nd
isab isad
P16L8 P16L8 N800 (Y1240 e/
xBus.~rd ~oeab  xBus.a[31] ~go :(5
xBus.~rfsh g ig%h ggggQ ~oeba  xBus.a[26] iﬁgé iC%ﬁ % xBus.iReq.~i nd
xBus.a[25 Q XA25 iRd =< isa.~IRd xBus.~io Axio
ICSR.bs[23 iA23 iWr>< isa.~IWr XxBus.~cmd xmed
IGSR.DbS[22] |iaA2s mRdR—__Isa~mRd xBus.~rfsh =<y Rish
ICSR.bs[21 iA21  mWr f\o isa.~mWr CSR.rfSﬁEnc rfshEn isa.iReq xBus.iReqg.~isa
iICSR.bs[20 iA20 SMRdx isa.~sMRd _sa.~chk chkin
~0€e oe sMWrX isa.~sMWr CSR.CHREnCCthn
—C”StB stb d
iCSR.~res 01240 isa.res
gﬁ

isa

isa

d :=’atconn98’
gnd 1 2 .~chk
.res 3 4 38 g
.|Reﬁ. 9 ? g -dI0][5,
mb| 9 10 .d[0][4
~0Ws 15 16 .d[O][1

(12000 147 18| _d[OI[0
and 19 20 rdy
.~SMWr 21 22 .aen

~sMRd |53 54 .a[19

y .~IWr 25 26 .a[18

y~IRd 27 28 (17

.~dAck.I3 29 30 .al16

(-dReqld 151 3ol alls
.~dAck. .a

ot

yclk gg 28 a[1d

y .iReq.I6 43 44 .a[9

¥ .iReq.l5 45 46 .a[8

V¥ .iReq.l4 47 48 a7

¥ .iReq.I3 49 50 .a[6

~~dACKTZ|5] 5o apb

Y .ic 53 54 a4

y .ale 55 56 .a[3
0530 or o8 g?
: 59 60 :

(and 151 g2 -l
~mCs16 ~bhe

y.~iCs16 gg gg .1a[23

y .iReq.I11 69 70 Ta[2]]

¥ _.iReq.l12 71 72 1a[20

iBed.M5 173 74 .1a[19
.dReq. .~mRd
~dAck. g? gg ~mWr

Y aHe 5 83 84 .d[1]0
L~ CK. 85 86 .d 1

(dRe -57 87 88—z
.~dAck. .

Y .aHe%. 7 g? gg d g
poYS 193 94 O
~master |g5 gg[__d[1][6

(and 197 gg[ —dll7

isa
Title: ALPHA PC: ISA /0 dlilglift[a]1]
File: sys12.imp Rev: A Page: 12
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Declarations
VAR

~oeab, ~oeba, ~stb, hi: SIGNAL;

i: CARDINAL,;
p5000 r:=’4m’ IBus.d
p5000 r:=‘4m’ hi

i

FORi:=0TO 15 DO BEGIN
abuf
END

543
xBus.d[0] _ f5 | IBusd
and ~eapb
%C oeab
ANdH|eab
and ~Neba
’“—Ot?bb""—c oeba
= Hleba
Bus.iReq.sioa xBus.iReg.sioa
us.iReq.siob xBus.iReq.siob
us.iReq.lp XxBus.iReq.lp
us.iReq.kbd xBus.iReq.kbd
us.iReg.mouse xBus.iReq.mouse
us.iReq.clk xBus.iReq.clk

XxA[31] xA[26..25] xA[24..23] Device
1 00 00 Combo chip
1 00 01 ROM \SSRO)
1 00 10 ISA CSR
1 00 11 Unused }stb + ack)
1 01 XX Unused (ack)
buse
P22V10
SOk e tas
sysRes nc nc
sRes s0 ’ Q70— .
xBus.~adso xBus.~rdyi xBus.~rd IBus.~iWr
XBus.~io C;io(‘)Ds ggﬂ%’o Bus.cC,R xBus.a[24 g? gg 8 nc
§332.:<r:m6 CO XxCmd ¢ClkO nc Us.cAle xBus.a a0 g4 nCIBus.~cWr
xBus.~1fsh CC ;E?sh CA;E ~stb hi e2 g% 8 Bus.~iRd
BusaBl oot ocaply——oeb el g1 JousoIg
. ) =~ jd s " it
xBus.a[25 ;ﬁgg oeba> Je0 a0p

Title: ALPHA PC: LBUS Interface

lilgliftial!
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Declarations
VAR

osci, osco, cRes: SIGNAL; s d:="db9m’
hi, pLed, turboSw, lockSw, hdLed: SIGNAL; . N
vBat, vChg, vToy, vToyOk: SIGNAL; hi 82c106 75c185 1
xtal1, xtal2, hLed1, hLed2: SIGNAL; IBus.a a ioCs16jp—nC da3 dy3 2
sioa, siob: ComboSIOType; iCSR us. d ioChRdy |—N¢ da2 dy2 3
bsioa, bsiob, fsioa, fsiob: BufComboSIOType;  &2R.~T€S | 1Bus.cAl N _faEn cs7:)% dat dy1 bsi fsi 4
Ip, flp: ComboLPType; TB%F%_ ale csb :)Tg sioa oo fsioa 5
kbd, fkbd: ComboKBDType; Bus—awr—drd cs5—¢ rys ras 6
mouse, fmouse: ComboMouseType; tal2 Res— G \rlgs cs4D—= :yg :gg o g
: clk ry2 ra2 il 9
cDAck4 ryl rail
gnd ; ; nc
D5000 r:="4700’ hi c:="10pF’ xDDir XIS I—ne P12
. , . . nd xDEnp—nc
p5000 r.=4m IBus.iReq.sioa
d:=rSm1206’,r:="10M’ xtali irgA IBus.iReq.sioa
p5000 r:=’4m' IBus.iReq.siob d:=’hc18_vert’, xtal2 OUt2A nc ] d:="db9m’
o _ f:="18.432MHz’ YN S sioa 750185 —
p5000 r._4,m IBus.iReq.lp gnd ) irgB Bus.iReq.siob xd 1
nc X
D5000 _r:="4709 kbd G:='30pF" outzBo— siob E«tﬁ e e 2
p5000 r:=’4m’ mouse ) i irqP IBus.iReq.lp siob ) dai dy1 bsiob oo fsiob g
L i ] c:="22pF irgE p—nc . ras 6
p5000 r:= 4])@)@, Ip.~slin agnd ) Ip Ip rad : 7
. T , 3 ClS 8
p5000 r:='4 ’ Ip.~init d:='crystal_watch’, 0SCo ; IBus.iReq.clk ra Nl
R £:='32.767KHZ' O osci ose? R raz o
p5000 r:=’4,m’ Ip.~afd I | vIioy vBat —
and vToyOk pSrc
p5000 r:=4700" Ip.~stb 1 dcOk stby
c:="22pF and g rtcmap
turboSw KCm irgK IBus.iReqg.kbd
ockSw KKsw Kbd kbd d:="db25f
and kRSel Iqu Bus.lﬁeg.mouse th _
ana_fkio mouse mouse -Nsb 1
T 2700 ana_ i1 kA20 = = 2
p5000 r.ﬂoo p5000 r.:,\MOO and |yio kRes nc d[1 3
ang_ki3 a2 4
5000 r:5470’pLed and {i5 d[3 5
glaclé; 1 . turboSw hi .q g 6
ac 2| and L_Qtri irgl ¢ - 7
(brown) 1 - i Jict idqe nc b fio g 675 8
black) | 5[ and d = "hdr2pin’ e : %
L(Td) 0 4 , lockSw § 11
acl gn
i 5000 0’ hled1 g %=’)2200pF’d é X 15
p s ’ e n .
d:="hdr5pin’ W 1 §ora_n e) k ; (l’,’ 1;’
2 white kbd oy fkbd ) c:="2200pF o 16
hdLed f04 hlLed2 nc_ |3 o d :=’din7’ gnd ) ~stb chasis 17
nc
co00 di="1n4454’ R S < ] 18
p > , ., 2 - 2 20
d:="hdrdpin JlE) nc_ |3 51
f chasis 4 22
d:="cSm1812’, | r:="180’ - kp5000 5 23
c:="047uF T chasis .C 6 24
gnd Chg . F 7 25
vToy —
d:="1n4454’ mouse fmouse
B r=1000n e
1 vba I~ A Vvioy o)
nd 1 o
290 T g D inaasa 3 Title: ALPHA PC: Local l/O, Part 1 dlilglift[a]1]
1 1 d:="cSm1812’, g
d:="hdr2pin’ T d:="cSm1812’, T ¢:='0.47uF’ it )
c:='0.47uF’ 5 File: sysi14.imp Rev: A Page: 14
and and chasis
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Declarations

VAR
tLed1, tLed2: SIGNAL;

27¢512
Bus.a a d IBus.d
%rﬂc ce
IBus.~rR S oe

r:="470’

p5000 AAA tLed2

Il
thite)

iCSR.turbo
d:=’hdr2pin’

f273
IBus.d d q iCSR
IBus.~iWr clk
~sysRes Jdmr
iCSR |f1244 1Bus.d
IBus.~iRd

Title: ALPHA PC: Local I/O, Part 2

lilgliftial!
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Declarations

CONST
NCBypass = 161;
NXBypass = 10;
NCBulk = 5;
NPBypass = 2;
NMBypass = 2;

VAR
adj: SIGNAL;
pwrGood, hi: SIGNAL;
~rstb, ~rst: SIGNAL;
i: CARDINAL;

I

FOR i :=1 TO NCBypass DO
cBypass;

FOR i :=1 TO NXBypass DO
xBypass;

FORi:=1 TO NCBulk DO
cBulk;

FOR i :=1 TO NPBypass DO
pBypass;

FOR i :=1 TO NMBypass DO
mBypass;

FORi:=1TO5DO
unused05;

FORi:=1TO2DO
unusedi4;

d:="atpwrconn’

[ p5000
55000

-t

[ 4]_pwrGood
=
32000
 —0r
7 gnd
8 gnd
0
1
2

There are no -3.3V bypass
capacitors on the drawings because
they are part of the CPU footprint.

The xBypass capacitors tie the
planes together in the 1/0 section.

5000 ~cpuRes
r="33k’ gnd [y S€' q sysRes
1 [~rstb r:;\‘ﬂo’ cpuRes
2[ and 74
~rst ~cpuRes sysCIKk[6] clk ab ~sysRes
res |~
~dcOk O hi
1 d:i="cSmEia7343’,
T c:="22uF’ hi
~sysPhi d set , sysPhi
~dcOk fra
sysCIk[0] clk ab ~sysPh1
res |~
~sysRes
d:=ptc2.0a’
d:="fb2.5¢’ m
p12000 p12000 p5000 i It1083 © p3300 p5000 ey fp5000 Iv'\r/\' kp5000
a 3.
1 di="cTh415’, L pBypass: - = B - ¢:="1000pF’" L
c:="22uF c:='0.047uF g g R g
and and 5 L 5o adidy = Ll chasis
Ei Eis - ‘B
. ) . = 20 Do 3
L d:="cTh415, L mBypass: s Bog L L 52 e
T c:="22uF’ T ¢:='0.047uF’ N " TT (ﬁllﬁ T
B o Too s T o
m12000 m12000 and
p5000 p5000 d:="fb2.5t’
gnd . chasis
cBulk: cBypass:
1 d:="cSmEia7343’, _L ¢:='0.047uF’
T c:="22uF’ T
unused05:
gnd and
gnd hco5 nc
fp5000
xBypass: unused14:
L c:='0.047uF’
and  lhe1g ne
chasis
p5000 r:5/4£00’ hi
Title: ALPHA PC: Power mﬂ@ﬂﬂan
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