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1

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

Declarations



mBus.d mSlimeD
cD cSlimeD

~cTagDirty

~cTagHit

Tag

Pg. 6

mBus.~cTagHit
mBus.~cTagDirty

mBus.cCReq

~cTagHit
~cTagDirty
cCReq
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mBus.cHiA

mBus.a

mBus.d

hAck

aCReq2
sysClk2
aDataWP

aTagOE
aTagCtlWP
aDataOE

Cache
Pg. 4

~cTagNoOE

2

CPU Chip

Pg. 3

Control

Pg. 8

VAR
  cA: CpuAType;
  cTagAdr: TagAdrType;
  cTagCtl: CpuTagCtlType;
  cD: CpuDataType;
  aA4, aCReq2, aTagOE, aTagCtlWP: SIGNAL;
  cA4, ~cTagNoOE, ~cTagOE, ~cDataOE: SIGNAL;
  ~cTagHit, ~cTagDirty, ~cTagCtlWE, ~cTagAdrWE: SIGNAL;
  aDataOE: CpuDataCEOEType;
  aDataWP, ~cDataWE: CpuDataWEType;
  sysClk1, sysClk2, ~cTagVPOE, ~cTagVDOE: SIGNAL;
  cInvReq, ~cDOE, cDWSel: SIGNAL;
  cTagFull, cHReq, cVASel: SIGNAL;
  ~cRdOE, ~cWrCE: SIGNAL;
  ~cRdCE, ~cWrOE: Bits2Type;
  cCReq: CpuCReqType;
  cCWMask: CpuCWMaskType;
  cRAck: CpuRAckType;
  cCAck: CpuCAckType;
  { slime access }
  cSlimeA: CpuSlimeAType;
  cSlimeD: CpuSlimeDType;
  mSlimeD: MemSlimeDType;

Declarations

ALPHA PC: CPU and Cache

A

cD

~cTagOE

.index.dindex

cHReq

cCAck
cRAck
cDWSel
~cDOE

cInvReq

iReq

hAck

cCWMask
cCReq

sys08

Local

Data

Pg. 7

Address

Pg. 5

cVASel

~cWrCE
~cWrOE

~cRdOE
~cRdCE

cTagCtl
cTagAdr

cA

cTagFull

sysClk1

~cTagVDOE
~cTagVPOE

~cDataWE
~cDataOE

~cTagCtlWE
~cTagAdrWE

aA4 cA4

hReq mBus.cHReq

cA cSlimeA



nc

c:=’220pFnpo’
c:=’220pFnpo’

sysClk1
nc

gnd s
d0
d1

q0
q1
q2
q3
q4
q5
q6
q7
q8

10h645

cHi

cHi

cHi

cHi
cHi
cHi

aTagAdr

cTagAdr

tagjmp:
.extra[i]gnd

.tag.tag

.p.p

irq

sRomD

vRef

~clkIn
clkIn

~cpuRes
dcOk

cCAck

cRAck

cDWSel

cInvReq

~cDOE

cInvA

cHReq

~sRomOE
sRomClk

cA

cTagCtl
aTagOE

aTagCtlWP

cD
aDataOE
aDataWP

aA4

cCWMask

sysClk1

sysClk2

aCReq

aHAck

testClkIn
testClkIn
clkIn
clkIn

sRomTest
sRomFast
sRomD

perfCntIn[0]
perfCntIn[1]
cont
tristate
vRef
eclOut
dcOk
reset

irq

cAck

iAdr
dInvReq

holdReq

dRAck
dWSel[0]
dWSel[1]
dOE

tagOk
tagOk
tagAdr

sysClkOut2
sysClkOut2
sysClkOut1
sysClkOut1
cpuClkOut

sRomOE
sRomClk

cWMask
cReq

dMapWE

holdAck

dA[3]
dA[4]
dWE

dCEOE
d+c

tagEq
tagCtlWE
tagCEOE

tagCtl

a
dc228

nc

nc

nc

nc

nc

gnd

gnd

gnd
gnd

gnd

gnd

VAR
  irq: CpuIrqType;
  osc, ~osc, clkIn, ~clkIn: SIGNAL;
  vRef, cHi: SIGNAL;
  ~sysClk1, aHAck: SIGNAL;
  aTagAdr: CpuTagAdrType;
  sRomClk, sRomD, ~sRomOE: SIGNAL;
  aCReq: CpuCReqType;
  mClk: SIGNAL;
  sClk: BITS(8);
  i: CARDINAL;

Declarations

A

ALPHA PC: CPU Chip
vRefp5000

d:=’cSmEia7343’,
c:=’10uF’

r:=’150’,
t:=’1%’

gnd

3

irq[5]
irq[4]
irq[3]
irq[2]
irq[1]
irq[0]

iReq.sioa
iReq.siob
iReq.lp
iReq.kbd
iReq.mouse

dcOk
reset
clk
pic
pChk
iChk
mouse
kbd
lp
siob
sioa

irq0
irq1
irq2
irq3
irq4
irq5

P16L8
cpul

~dcOk
~cpuRes

iReq.pic
iReq.clk

iReq.~iChk
iReq.~pChk

~sysClk1

gnd

~sysClk1

oe
ce
clk

ceo
d

xc1736
sRomClk

~sRomOE

sRomD
ncgnd

aCReq2aCReq[2]

aCReq cCReq

mr
clk

d q
f174

hAckaHAck

mr
clk

d q
f174

~sysRes
sysClk2

sysClk2
~sysRes

r:=’220’
r:=’220’

~osc

osc

f:=’200MHz’

ecl

gnd
sysClk[0]
sysClk[1]
sysClk[2]
sysClk[3]
sysClk[4]
sysClk[5]
sysClk[6]
sysClk[7]

r:=’33’
r:=’33’
r:=’33’
r:=’33’
r:=’33’
r:=’33’
r:=’33’

r:=’33’

sClk[7]
sClk[6]
sClk[5]

sClk[3]
sClk[2]
sClk[1]

sClk[4]

sClk[0]

mosClkr:=’33’mClk
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FOR i := 26 TO 33 DO
  tagjmp;
FOR i := 1 TO 7 DO
  unused;

fct
240a

gnd

gnd nc

unused:
fct
240a

r:=’51’p3300 cHi

r:=’392’,
t:=’1%’

~clkIn

clkIn



loram:

mode

ce
cel
ceh

web
wea
oeb
oea

ale
a
a12

dl
dh

8Kx16
62a168

~dcOk

hi

gnd

gnd
gnd

~dataOE[i]

~dataWP[i]

cD[i].d[1]
cD[i].d[0]

nc

i[0]
i[1]
i[2]
i[3]
i[4]
i[5]
i[6]
i[7]
i[8]

o
e

f280

[24]
[23]
[22]
[21]
[20]
[19]
[18]
[17]

[25]

~cTagVPOE

~cTagVPOE

~cTagAdrWE
~cTagCtlWE

hip5000

FOR i := 0 TO 3 DO BEGIN
  hiram; loram
END;

~cTagNoOE

aCReq2
~cTagOE

~cDataOE cdoe
ctnoe
ctoe
areq2
adoe0
adoe1
adoe2
adoe3
atoe

doe0
doe1
doe2
doe3

toe
P16L8
cpub

wp
cwe0
cwe1
cwe2
cwe3
ctawe
ctcwe
awp0
awp1
awp2
awp3
atcwp

dwp0
dwp1
dwp2
dwp3
tawp
tcwp

P16L8
cpua

A

ALPHA PC: Cache

aTagCtlWP
aDataWP[3]
aDataWP[2]
aDataWP[1]
aDataWP[0]

~cDataWE[3]
~cDataWE[2]
~cDataWE[1]
~cDataWE[0]
sysClk2

~tagCtlWP
~tagAdrWP
~dataWP[3]
~dataWP[2]
~dataWP[1]
~dataWP[0]

~dataOE[0]
~dataOE[1]
~dataOE[2]
~dataOE[3]

~tagOE

aDataOE[0]
aDataOE[1]
aDataOE[2]
aDataOE[3]
aTagOE

VAR
  cRamA, tA, rA: FIELD(16, 5);
  cRamA4, tA4, rA4: SIGNAL;
  ~tagOE, ~tagCtlWP, ~tagAdrWP: SIGNAL;
  ~dataOE, ~dataWP: BITS(4);
  hi, tagp: SIGNAL;
  tagVPIn, tagVDIn: CpuTagCtlType;
  i: CARDINAL;

Declarations

4

c:=’220pFnpo’

aA4
805b
as

cA.index

gnd

r:=’jmp’

r:=’jmp’

805b
as

cA4
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~dcOk

hi

gnd

gnd
gnd

~dataOE[i]

~dataWP[i]

nc

cD[i].p
cD[i].d[3]

cD[i].d[2]

hiram:

mode

ce
cel
ceh

web
wea
oeb
oea

ale
a
a12

dl
pl

dh
ph

8Kx18
62a188

gnd
~dcOk

gnd

.tag

f1244 .p

~tagAdrWP

gnd

hi

~tagOE

cA.tag

tagp

f1244

cTagAdr

ce
we
oe

a d
4Kx4
6270

cTagCtl

f1244

f1244

~tagCtlWP
~tagOE

~dcOk

hi

gnd
hi
gnd

gnd
gnd
hi
hi

~cTagVDOE

~cTagVPOE

.p

.v

.s

.d

.s

.v

.p

.d

tagVDIn

tagVPIn

rA

rA4

tA

gnd

c:=’220pFnpo’

tA4

cRamA

mode

ce
cehl

web
wea
oeb
oea

ale
a
a12 d
8Kx16
62a168

cRamA4

r:=’27’
r:=’27’

r:=’4700’



hi

hAck

hAck

(MBus)

(mBus) a

cHiA[i]
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A

ALPHA PC: Address

en
s

i0

i1
y

f257a

oeba
oeab

b a
f623

oeba
oeab

b a
f623

cA.extra[i]

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

ajmp:

.tag

.index

mA

cVASel

hAck

.tag

.index

cA

cTagAdr.tag

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

Declarations

FOR i := 26 TO 33 DO
  ajmp;

p5000 hir:=’4700’
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A

VAR
  ~eqIn: SIGNAL;

Declarations

6

cTagFull
cTagCtlD
cTagCtlV
eqIn
cA25
tA25

cTagDirty
cTagHit

P16L8
cpuc

cTagFull
cTagCtl.d
cTagCtl.v

cA.tag[25]
cTagAdr.tag[25] ~cTagHit

~cTagDirty
gnd

b[0]
b[1]
b[2]
b[3]
b[4]
b[5]
b[6]
b[7]

a[0]
a[1]
a[2]
a[3]
a[4]
a[5]
a[6]
a[7]

i o
f521

cTagAdr.tag[24]
cTagAdr.tag[23]
cTagAdr.tag[22]
cTagAdr.tag[21]
cTagAdr.tag[20]
cTagAdr.tag[19]
cTagAdr.tag[18]
cTagAdr.tag[17]

cA.tag[24]
cA.tag[23]
cA.tag[22]
cA.tag[21]
cA.tag[20]
cA.tag[19]
cA.tag[18]
cA.tag[17]

~eqIn



[0].d

[0].p

[0].d

[0].p

[1].d

[1].p

[1].d

[1].p

[0].d

[0].p

[2].d

[2].p

[3].p [1].p

[1].d

~cRdOE
~cRdCE[1]
sysClk[4]

~cWrOE[1]
~cWrCE
sysClk[4]

sysClk[2]
~cWrCE
~cWrOE[1]

sysClk[2]
~cRdCE[1]
~cRdOE

~cRdOE
~cRdCE[1]
sysClk[3]

~cWrOE[1]
~cWrCE
sysClk[3]

sysClk[2]
~cWrCE
~cWrOE[1]

sysClk[2]
~cRdCE[1]
~cRdOE

sysClk[1]
~cWrCE
~cWrOE[0]

sysClk[1]
~cRdCE[0]
~cRdOE

~cRdOE
~cRdCE[0]
sysClk[4]

~cWrOE[0]
~cWrCE
sysClk[4]

sysClk[2]
~cWrCE
~cWrOE[0]

sysClk[2]
~cRdCE[0]
~cRdOE

~cRdOE
~cRdCE[0]
sysClk[4]

~cWrOE[0]
~cWrCE
sysClk[4]

oeba
ceba
cpba

oeab
ceab
cpab

a b
fct2952

oeba
ceba
cpba

oeab
ceab
cpab

a b
fct2952

oeba
ceba
cpba

oeab
ceab
cpab

a b
fct2952

oeba
ceba
cpba

oeab
ceab
cpab

a b
fct2952

cD mD

[3].d

mDcD

oeba
ceba
cpba

oeab
ceab
cpab

a b
fct2952

oeba
ceba
cpba

oeab
ceab
cpab

a b
fct2952

oeba
ceba
cpba

oeab
ceab
cpab

a b
fct2952

oeba
ceba
cpba

oeab
ceab
cpab

a b
fct2952

ALPHA PC: Data
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~cTagDirty
~cTagHit

~dcOk

~cTagDirty
~cTagHit

mBus.~xRdy

mBus.xLoA[3]
mBus.~xRd

cTagHit
xRd
xA3
cCReq0
s0
s1
s2
s3
s4
s5
sRes
sClk

cWrOE0
cWrOE1

cWrCE
cRdOE

cRdCE0
cRdCE1

P22V10
cpuh

~cTagHit

cCReq[0]

cA4
cDWSel

~cTagOE
~cTagNoOE
~cTagVPOE
~cTagVDOE

xA4
s0
s1
s2
s3
s4
s5
sRes
sClk

cTagVDOE
cTagVPOE
cTagNoOE

cTagOE
cA4

cDWSel
P22V10

cpug

VAR
  cLock: SIGNAL;

Declarations

ALPHA PC: Control

A 8

cTagFull
cVASel

cTagDirty
cTagHit
xRdy
sPh1
cLock
cA33
cCReq0
cCReq1
cCReq2
hAck
hReq
sRes
sClk

s0
s1
s2
s3
s4
s5

P22V10
cpud

sysClk[7]

cA.extra[33]
cCReq[0]
cCReq[1]
cCReq[2]
hAck
hReq
sysRes

cLock

oe
cTagHit
xRd
xA2
xA3
cCWMask0
cCWMask1
cCWMask4
cCWMask5
s0
s1
s2
s3
s4
s5
sRes
sClk1

cDataOE
cDataWE0
cDataWE1

P20R4
cpue

sysRes

cCWMask[5]
cCWMask[4]
cCWMask[1]
cCWMask[0]
mBus.xLoA[3]
mBus.xLoA[2]
mBus.~xRd

gnd

sysClk1

mBus.~s[5]
mBus.~s[4]
mBus.~s[3]
mBus.~s[2]
mBus.~s[1]
mBus.~s[0]

~cDataWE[1]
~cDataWE[0]

~cDataOE

mBus.~s[0]
mBus.~s[1]
mBus.~s[2]
mBus.~s[3]
mBus.~s[4]
mBus.~s[5]

gnd

mBus.xLoA[3]
cCWMask[2]
cCWMask[3]
cCWMask[6]
cCWMask[7]

mBus.~xRd
mBus.xLoA[2]

sysClk1

mBus.~s[0]
mBus.~s[1]
mBus.~s[2]
mBus.~s[3]
mBus.~s[4]
mBus.~s[5]
sysRes

cRAck[2]
cRAck[1]
cRAck[0]

cCAck[2]
cCAck[1]
cCAck[0]

oe
cTagHit
xRd
xA2
xA3
cCWMask2
cCWMask3
cCWMask6
cCWMask7
s0
s1
s2
s3
s4
s5
sRes
sClk1

cTagAdrWE
cTagCtlWE
cDataWE2
cDataWE3

P20R4
cpuf

~cDataWE[2]
~cDataWE[3]

cLock

hReq
cCReq[2]
cCReq[1]
cCReq[0]

sysRes
mBus.~s[5]
mBus.~s[4]
mBus.~s[3]
mBus.~s[2]
mBus.~s[1]
mBus.~s[0]

sysClk[7]

sysClk[7]
sysRes

mBus.~s[0]
mBus.~s[1]
mBus.~s[2]
mBus.~s[3]
mBus.~s[4]
mBus.~s[5]

mBus.xLoA[4]

sysPh1
cLock
cA.extra[33]
cCReq[0]
cCReq[1]
cCReq[2]
hReq

mBus.~s[5]
mBus.~s[4]
mBus.~s[3]
mBus.~s[2]
mBus.~s[1]
mBus.~s[0]

sysRes
sysClk[7]

dcOk
cTagDirty
cTagHit
sPh1
cLock
cA33
cCReq0
cCReq1
cCReq2
hReq
s0
s1
s2
s3
s4
s5
sRes
sClk

cVASel
cTagFull

cDOE
P22V10

cpuk

~cDOE

cTagHit
xRd
cCWMask2
cCReq0
cCReq1
cCReq2
hReq
s0
s1
s2
s3
s4
s5
sRes
sClk

cKill
cLock

cInvReq
cHReq

P22V10
cpuj

sysRes
mBus.~s[5]
mBus.~s[4]
mBus.~s[3]
mBus.~s[2]
mBus.~s[1]
mBus.~s[0]

sysClk[6]

cCReq[0]
cCReq[1]
cCReq[2]
hReq

cCWMask[2]
mBus.~xRd

nc

cHReq
cInvReq

cLock mBus.~s[5]
mBus.~s[4]
mBus.~s[3]
mBus.~s[2]
mBus.~s[1]
mBus.~s[0]

sysRes
sysClk[7]

~cWrOE[0]
~cWrOE[1]

~cWrCE
~cRdOE

~cRdCE[0]
~cRdCE[1]

xRdy
cLock
cCReq0
cCReq1
cCReq2
hReq
s0
s1
s2
s3
s4
s5
sRes
sClk

cRAck0
cRAck1
cRAck2
cCAck0
cCAck1
cCAck2

P22V10
cpui

~cTagCtlWE
~cTagAdrWE

~cTagHit
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~cTagHit

~cTagHit

sysPh1
mBus.~xRdy



0 1 10

1 1 1 1
1100

010 1

0 0 0
2 32 3

ac:

Half:

Long:
Byte:

10

0 0 0 0
0 0 1 1

10 0 110

1 1 1 1
322 3

{ Long }
FOR l := 0 TO 1 DO BEGIN
  { Byte }
  FOR b := 0 TO 3 DO BEGIN
    { Half }
    FOR h := 0 TO 1 DO BEGIN
      ac := (2*l) + (b DIV 2);
      rc := (4*l) + b;
      cc := (2*b) + h;
      IF b = 3 THEN BEGIN
        psimm
      END ELSE BEGIN
        nsimm
      END
    END
  END
END
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TYPE
  RowColType = RECORD
    b: FIELD(25, 25);
    r2: FIELD(24, 24);
    c2: FIELD(23, 23);
    r1: FIELD(22, 15);
    r0: FIELD(14, 13);
    c1: FIELD(12, 5);
  END;
  RamAType = RECORD
    a2: FIELD(10, 10);
    a1: FIELD(9, 2);
    a0: FIELD(1, 0);
  END;

VAR
  rca: RowColType;
  a: RamAType;
  ~ras, ~cas, cola: BITS(2);
  col, ~we, hi: SIGNAL;
  da: ARRAY [3..0] OF BITS(11);
  ~dwe: ARRAY [3..0] OF SIGNAL;
  ~dras: ARRAY [7..0] OF BITS(2);
  ~dcas: ARRAY [7..0] OF BITS(2);
  l, b, h: CARDINAL;
  ac, rc, cc: CARDINAL;

Declarations

ALPHA PC: Memory

A 9

rc:
cc:

2 2110 0 0 0 3 3
00

0 1 2 3 6 7 543210

mBus.d[l].d[b]

mBus.d[l].p~dcas[cc][l]

~dwe[ac]
~dras[rc][h]

da[ac]

psimm:

pcas
cas
ras
we

a

pq
pd

d
simm

mBus.d[l].d[b]

~dcas[cc][l]
~dras[rc][h]
~dwe[ac]

hi

da[ac]

r:=’4700’ hip5000

0

sysClk[5]
oe
clk

d0
d1
d2
d3
d4
d5
d6
d7

q0
q1
q2
q3
q4
q5
q6
q7

f374

sysClk[5]
gndoe

clk

d0
d1
d2
d3
d4
d5
d6
d7

q0
q1
q2
q3
q4
q5
q6
q7

f374

gnd

~cas[0]~cas[1] ~dcas[7][1]
~dcas[6][1]
~dcas[5][1]
~dcas[4][1]
~dcas[3][1]
~dcas[2][1]
~dcas[1][1]
~dcas[0][1] ~dcas[0][0]

~dcas[1][0]
~dcas[2][0]
~dcas[3][0]
~dcas[4][0]
~dcas[5][0]
~dcas[6][0]
~dcas[7][0]

~dwe[2]

nc
ncnc

nc

~dwe[1]
~dwe[0]

~dwe[3]

gnd

~we

nc
nc nc

nc

~we

gndoe

d0
d1
d2
d3

q0
q1
q2
q3

f1244

oe

d0
d1
d2
d3

q0
q1
q2
q3

f1244

oe

d0
d1
d2
d3

q0
q1
q2
q3

f1244

gnd

~ras[0]

oe

d0
d1
d2
d3

q0
q1
q2
q3

f1244

gnd

~dras[7][0]
~dras[6][0]
~dras[5][0]

~dras[3][0]
~dras[2][0]
~dras[1][0]
~dras[0][0]~dras[4][0]

~dras[0][1]
~dras[1][1]
~dras[2][1]
~dras[3][1]

~dras[5][1]
~dras[6][1]
~dras[7][1]

gnd oe

d0
d1
d2
d3

q0
q1
q2
q3

f1244
~ras[1]

gnd oe

d0
d1
d2
d3

q0
q1
q2
q3

f1244
~ras[1]

~dras[4][1]

en
s

i0

i1
y

f257a da[1]

gnd oe

d0
d1
d2
d3

q0
q1
q2
q3

f1244

nc
nc nc

nc

a

.a0

gnd

.r0

cola

col

gnd

rca

.a1

.a2

gnd en
s

i0

i1
y

f257a

en
s

i0

i1
y

f257a

.c2

.r2

.c1

.r1

col

col

mBus.a
nc
nc

da[3]
da[2]

nc
nc

oe

d0
d1
d2
d3

q0
q1
q2
q3

f1244

gnd

da[0]

~ras[0]

mBus.~cTagDirty
mBus.~cTagHit

mBus.cCReq[1]
mBus.cCReq[2]

mBus.xLoA[2]
mBus.~cTagHit

mBus.xLoA[3]
mBus.xLoA[4]

mBus.~xRd
mBus.~xRfsh

sysClk[6]
sysRes
mBus.~s[5]
mBus.~s[4]
mBus.~s[3]
mBus.~s[2]
mBus.~s[1]
mBus.~s[0]

mBus.~s[0]
mBus.~s[1]
mBus.~s[2]
mBus.~s[3]
mBus.~s[4]
mBus.~s[5]
sysRes
sysClk[6]

mBus.~xRfsh
mBus.a[25]

cTagHit
xA2
xA3
xA4
xRfsh
xRd
s0
s1
s2
s3
s4
s5
sRes
sClk

cas0
cas1
cen0
cen1
ca0
ca1
we
col

P22V10
memb

xRfsh
mA25
cTagDirty
cTagHit
cA33
cCReq1
cCReq2
hReq
s0
s1
s2
s3
s4
s5
sRes
sClk

ras0
ras1

P22V10
mema

mBus.cHiA[33]

mBus.cHReq

~ras[1]
~ras[0]

~cas[1]

col
~we

cola[0]
cola[1]

~cas[0]
nc
nc

1
1 1

221
2 2

3 3
33

4
4 4

5
5 5

6
6 6

7
7 7

nsimm:

pcas
cas
ras
we

a

pq
pd

d
simm

hi
nc



xBus.iReq.~pChk
xpo

xp[0]
xp[1]
xp[2]
xp[3]

iCSR.chkEn

mBus.~xRfsh
mBus.~xRd
mBus.~s[0]
mBus.~s[1]
mBus.~s[2]
mBus.~s[3]
mBus.~s[4]
mBus.~s[5]
sysRes
sysClk[6]

chkEn
xp0
xp1
xp2
xp3
xRfsh
xRd
s0
s1
s2
s3
s4
s5
sRes
sClk

pChk
xpo

P22V10
busd

i[8]
i[7..0]

o
e

f280

iCSR.rfshEn
mBus.~xRfsh

sysClk[6]
sysRes
mBus.~s[5]
mBus.~s[4]
mBus.~s[3]
mBus.~s[2]
mBus.~s[1]
mBus.~s[0]
mBus.cCReq[0]
mBus.xLoA[2]
mBus.~xRd

~rdyo
~adso

rfshEn
xRfsh
xRd
xA2
cCReq0
s0
s1
s2
s3
s4
s5
sRes
sClk

rdyo
adso

xWrOE0
xWrOE1

xRdOE
xAOE

P22V10
busb

~xAOE

~xWrOE[1]
~xWrOE[0]

~xRdOE

xSlimeD

mBus.~xRfsh

mBus.~s[5]
mBus.~s[4]
mBus.~s[3]
mBus.~s[2]
mBus.~s[1]
mBus.~s[0]

sysClk[7]

xBus.~adso

xBus.a[31]

sysRes
hAck
sysPh1

a31
rfsh
ads
sPh1
hAck
sRes
sClk

s0
s1
s2
s3
s4
s5

P22V10
busa

f04~xRdOE xRdOE

r:=’4700’

.d[0].d

.d[1].d

.d[0].p

~xRdOE

~xRdOE

xBus

xRdOE

~xWrOE[1]
xRdOE

i[8]
i[7..0]

o
e

f280
.d[2]

.d[3]

oeba
oeab

b a
f623

.d

.d

f125

f125

oeba
oeab

b a
f623

p5000

.d[1].p

~xWrOE[1]

i[8]
i[7..0]

o
e

f280
.d[1]

f125

xpo

i[8]
i[7..0]

o
e

f280

gnd

gnd

gnd

nc

nc

nc

xp[3]

xp[2]

xp[1]

~xWrOE[0]

mBus

.d[1].p

xpi.d[0].p

~xWrOE[0]

.d[0]
f125

xBus.~rd
xBus.~io

xBus.~cmd
xBus.~be[0]
xBus.~be[1]
xBus.~be[2]
xBus.~be[3]

xBus.a[31]

mBus.cCReq[0]
mBus.cHiA[30]
mBus.cHiA[31]
mBus.cHiA[32]

~xAOE

mBus.d[1].d[0][3]
mBus.d[1].d[0][2]
mBus.d[1].d[0][1]
mBus.d[1].d[0][0]

xAOE
cD32
cD33
cD34
cD35
cCReq0
cA30
cA31
cA32

xRd
xIO

xCmd
xBE0
xBE1
xBE2
xBE3
xA31

P16L8
busc

xBus.~rfsh

abuf4:
f1244

xBus.a[i]
abuf3:

f1244mBus.cHiA[mi]

~xAOE

xBus.a[i]mBus.a[i]

hAck
~xAOE

abuf2:

oeba
oeab

b a
f623

mBus.xLoA[i]

gnd

xBus.~adsi

~adso

~rdyo

gnd

f125gnd

f125

gnd xBus.a[i]

xBus.a[26]

~xAOE

~xAOE

mBus.cHiA[26]

abuf1:
f1244

f1244

VAR
  xRdOE, ~xRdOE: SIGNAL;
  ~xWrOE: BITS(2);
  xpi, xpo: SIGNAL;
  xp: BITS(4);
  ~xAOE: SIGNAL;
  ~adso, ~rdyo: SIGNAL;
  mi, i: CARDINAL;
  xSlimeD: FIELD(31, 0);

Declarations

10

ALPHA PC: XBUS Interface

A

{ pad }
FOR i := 27 TO 30 DO
  abuf1;
{ real bits }
FOR i := 5 TO 25 DO
  abuf2;
FOR i := 2 TO 4 DO BEGIN
  mi := 27+i-2;
  abuf3; abuf4
END;

xBus.~adsi

xBus.~rdyi

xBus.~rd

xBus.~io

xBus.~cmd

xBus.~be

xBus.a

xBus.d

p5000

p5000

p5000

p5000

p5000

p5000

p5000

p5000

r:=’4700’

r:=’4700’

r:=’4700’

r:=’4700’

r:=’4700’

r:=’4700’

r:=’4700’

r:=’4700’

xBus.d
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sys10.imp

Title:

File:

d i g i t a l

xBus.~rdyi

mBus.~xRdy xBus.~rdyo

xBus.~rdmBus.~xRd

gnd

f1244

gnd

mBus.~xRfsh f1244

xp[0]
nc



r:=’4700’

r:=’4700’

r:=’4700’

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

Declarations

spkr2

spkr1
nc
nc

r:=’470’p5000

~rNoise

gnd

f1240

iReq.mouse
iReq.kbd

iReq.lp
iReq.siob
iReq.sioa

iReq.~iChk
iReq.clk

iReq.~pChk

xBus.iReq.sioa
xBus.iReq.siob
xBus.iReq.lp
xBus.iReq.kbd
xBus.iReq.mouse

xBus.iReq.~iChk
xBus.iReq.clk

xBus.iReq.~pChk

xBus.iReq.~isa

hi
.l3
.l4
.l5
.l6
.l7

hi
.l9
.l10

.l12

.l11

hi
.l14
.l15

11

xBus.~eopp5000

~rNoisep5000

hi

clkin

irq9
irq11
irq12
irq13
irq14
irq15
irq16
irq17
irq18
irq19
irq20
irq21
irq22
irq23

dreq0
dreq1
dreq2
dreq3
dreq5
dreq6
dreq7

reset
hlda
ready

wsc0
wsc1

na

clk2

tout2
tout3

int

eop

edack0
edack1
edack2

cpurst
hold

readyo

rfsh
ads

io
rd

cmd
be
d
a

82380
xBus.a
xBus.d

xBus.~be
xBus.~cmd

xBus.~rd
xBus.~io

xBus.~adsi

mosClk

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.

hip5000

A

ALPHA PC: DMAC and PIC

Rev: Page:
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sys11.imp

Title:

File:

d i g i t a l

hi

iReq.pic

xBus.~rdyi

xBus.~eop

nc

xBus.~rfsh

nc

hi

hi

xBus.dReq

.l0

.l1

.l2

.l3

.l5

.l6

.l7

~clkIn

clkIn

~sysPh1

hAck
sysRes

xBus.~rdyi

hi

f125gnd xBus.~be[3]

Needed by 82380.~sysRes

res

set q

qclk

d

f74

eDAck[0]
eDAck[1]

hi

gnd
gnd

xBus.~dAck.l0
xBus.~dAck.l1
xBus.~dAck.l2
xBus.~dAck.l3

xBus.~dAck.l5
xBus.~dAck.l6
xBus.~dAck.l7

xBus.aen

e0
e1
e2

a0
a1
a2

q0
q1
q2
q3
q4
q5
q6
q7

f138

eDAck[2]

hold

d := ’hdr4pin’

4
3
2
1

hReq

sysClk[0]
~sysPh1

hold

cp
ce

d q
f378

cp
ce

d q
f378

~sysPh1
sysClk[0]

cp
ce

d q
f378

sysClk[0]
~sysPh1

xBus.~adsi xBus.~adso

xBus.~rdyi xBus.~rdyo



xBus.~adso

~wait
iCSR.turbo

xBus.a[24]
xBus.~rfsh
isa.~0ws
isa.rdy

iCSR.rfshEn
xBus.~rfsh

isa.~chk
iCSR.chkEn

isa.osc

r:=’4700’

r:=’4700’

r:=’4700’

r:=’4700’

r:=’4700’

r:=’4700’

r:=’4700’

r:=’4700’

r:=’4700’

xBus.iReq.~isa

f1244

f1244

f1244

12

xBus.~cmd
xBus.~io
xBus.a[26]
xBus.a[31]

chkEn
chkIn
rfshEn
xRfsh
xCmd
xIO
xA26
xA31

iChk
go

P16L8
isad

s[0]
gnd

xBus.~rfsh
isa.~0ws

s[1]
s[2]
s[3]

xBus.a[21]
xBus.a[22]
xBus.a[23]
xBus.a[24]
sysRes
sysClk[0]

nc
nc
nc

oe
s0
s1
s2
s3
i0WS
xRfsh
xA21
xA22
xA23
xA24
sRes
sClk

w0
w1
w2

any
wait

P16R4
isac

iCSR.bs[i]
hilajmp:

.la[i]

.clk

.~rfsh

.iReq.l7

.~iWr

isa.rdy

isa.~0ws

isa.d

isa.~chk

isa.iReq

isa.dReq

p5000

p5000

p5000

p5000

p5000

p5000

p5000

p5000

p5000

isa.~mcs16

isa.~ics16

isa.~master

isa.ale

isa.clk

VAR
  ~oe, ~oeab, ~oeba, ~stb, ~go, ~wait: SIGNAL;
  s: BITS(4);
  isa: ISABusType;
  i: CARDINAL;

Declarations

A

ALPHA PC: ISA I/O

~oeab
~oeba

nc

s[3]
s[2]
s[1]
s[0]

xBus.~rdyi

sysClk[0]
sysPh1
sysRes

.~iRd

.~sMRd

.~sMWr

.~0ws

.res

.osc
gnd

p5000

gnd
p12000

m12000

p5000

gnd

.a[1]

.a[2]

.a[3]

.a[4]

.a[5]

.a[6]

.a[7]

.a[8]

.a[9]
.a[10]
.a[11]
.a[12]
.a[13]
.a[14]
.a[15]
.a[16]
.a[17]
.a[18]
.a[19]
.aEn
.rdy

.d[0][0]

.d[0][1]

.d[0][2]

.d[0][3]

.d[0][4]

.d[0][5]

.d[0][6]

.d[0][7]

.iReq.l9

.iReq.l6

.iReq.l5

.~dAck.l3

.~dAck.l1

.dReq.l2

.~chk
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sys12.imp

Title:

File:

d i g i t a l

.la[i]

abuf:
f1244.a[i+1] .a[i]

.a[i+1]

.a[0].~be[0]

.~bhe.~be[1]

lolabuf:
f1244

gnd

gnd

isaxBus

gnd

gnd

gnd

f1240

gnd

isa.res

isa.iReq

xBus

.~eop

.dReq
.aEn

.~dAck.~dAck
.aEn
.dReq

.tc

.~rfsh .~rfsh

gnd

gnd

isa

gnd

gnd

gnd

isa.d[i]

dbuf:

leba
oeba
eba

leab
oeab
eab

a b
f543

~oeba

~oeab

xBus.d[i] .a[0]

.dReq.l3

.dReq.l1

.~dAck.l2

.iReq.l3

.iReq.l4

.tc

.ale

{ a[19..1] <- xA[20..2] }
FOR i := 1 TO 19 DO
  abuf;
{ la[19..17] <- xA[20..18] }
FOR i := 17 TO 19 DO
  lolabuf;
{ la[23..20] <- bank[23..20]  }
FOR i := 20 TO 23 DO
  hilajmp;
{ 2 data bytes }
FOR i := 0 TO 1 DO
  dbuf;

~stb

stb
oe
iA20
iA21
iA22
iA23
xA25
xRfsh
xRd

sMWr
sMRd
mWr
mRd

iWr
iRd

oeba
oeab

P16L8
isab

isa.~iRd

isa.~sMWr
isa.~sMRd
isa.~mWr
isa.~mRd

isa.~iWr
xBus.a[25]

xBus.~rd
xBus.~rfsh

iCSR.bs[23]
iCSR.bs[22]
iCSR.bs[21]
iCSR.bs[20]
~oe
~stb

f1240

f1240iCSR.~res

turbo
wait
rdy
i0WS
xRfsh
xA24
xADS
go
sRes
sPh1
sClk

stb
oe

iALE
clk0
clk1

xRdy
s0
s1
s2
s3

P22V10
isaa

~oe
~stb

~go

~go
xBus.iReq.~iChk

.~iCs16

.~mCs16

.~master
p5000

gnd

.iReq.l10

.iReq.l11

.iReq.l12

.iReq.l15

.iReq.l14

.~dAck.l0

.dReq.l0

.~dAck.l5

.dReq.l5

.~dAck.l6

.dReq.l6

.~dAck.l7

.dReq.l7

.d[1][7]

.d[1][6]

.d[1][5]

.d[1][4]

.d[1][3]

.d[1][2]

.d[1][1]

.d[1][0]
.~mWr
.~mRd
.la[17]
.la[18]
.la[19]
.la[20]
.la[21]
.la[22]
.la[23]
.~bhe

isa

d := ’atconn98’

97
95
93
91
89
87
85
83
81
79
77
75
73
71
69
67
65
63

98
96
94
92
90
88
86
84
82
80
78
76
74
72
70
68
66
64

61
59
57
55
53
51
49
47
45
43
41
39
37
35
33
31
29
27
25
23
21
19
17
15
13
11
9
7
5
3
1

62
60
58
56
54
52
50
48
46
44
42
40
38
36
34
32
30
28
26
24
22
20
18
16
14
12
10
8
6
4
2

nc
~wait

f:=’14.318MHz’

ttl

m5000



xBus.~rfsh
xBus.~rd

xBus.~adso
xBus.~io
xBus.~cmd

xBus.~rdyi

xBus.a[25]

~stb

lBus.iReq.clk xBus.iReq.clk
lBus.iReq.mouse xBus.iReq.mouse
lBus.iReq.kbd xBus.iReq.kbd
lBus.iReq.lp xBus.iReq.lp
lBus.iReq.siob xBus.iReq.siob

13

lBus.~iRd

nc
nc
nc

xBus.a[26]
xBus.a[31]

sysClk[6]
sysPh1
sysRes

hi
gnd

nc

nc

nc

lBus.~cRd
lBus.~rRd

lBus.~cWr

lBus.~iWr

~stb

xBus.~rd

xBus.a[23]
xBus.a[24]

e0
e1
e2

a0
a1
a2

q0
q1
q2
q3
q4
q5
q6
q7

f138

lBus.a[i]xBus.a[i+5]

gnd

abuf:
f1244

FOR i := 0 TO 15 DO BEGIN
  abuf
END

gnd

gnd

gnd

lBus.dxBus.d[0]

~oeba

~oeab

leba
oeba
eba

leab
oeab
eab

a b
f543
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File:
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A

VAR
  ~oeab, ~oeba, ~stb, hi: SIGNAL;
  i: CARDINAL;

Declarations

ALPHA PC: LBUS Interface

xA25
xA26
xA31
xRfsh
xRd
xCmd
xIO
xADS
sRes
sPh1
sClk

oeba
oeab

stb
cALE
cClk0
cClk1
xRdy

s0
s1
s2

P22V10
buse

lBus.iReq.sioa xBus.iReq.sioa

~oeba
~oeab

~stb
lBus.cAle

lBus.cClk
nc

xA[31]

1
1
1 ISA CSR

Device

01
10

Combo chip
ROM (RO)

xA[26..25]

0000
00
00

1 00 11

xA[24..23]

Unused (stb + ack)
1 01 xx Unused (ack)

r:=’4700’

r:=’4700’

p5000 hi

p5000 lBus.d



cRes

hi

nciCSR.~res

xtal2

hi
res

set q

qclk

d

f74

mouse

nc

r:=’180’

r:=’4700’

r:=’4700’

r:=’4700’

r:=’4700’

r:=’4700’

r:=’4700’

r:=’4700’

r:=’4700’

r:=’4700’

r:=’4700’

d:
=’

sm
da

05
c’

d:
=’

sm
da

05
c’

d:
=’

sm
da

05
c’

kbd
hLed2

hLed1p5000 r:=’470’

f04hdLed

d:=’hdr4pin’

4
3
2
1

nc
nc

(orange)
(white)

lBus.iReq.mouse

lBus.iReq.kbd

lBus.iReq.lp

lBus.iReq.siob

lBus.iReq.sioa

siob

sioa

lBus.iReq.clk

kbd

mouse

lp

gnd

c:=’22pF’

gnd
c:=’22pF’

ict
tri

ki5
ki3
ki2
ki1
ki0
kRSel
kKsw
kCm

rtcmap
stby
pSrc
vBat
osci
osco

xtal2
xtal1

xDDir

cDAck4
clk
res
wr
rd
ale
aEn
d
a

ide
irqI

kRes
kA20

mouse
irqM
kbd
irqK

irqR

lp
irqE
irqP

sioB
out2B

irqB
sioA

out2A
irqA

xDEn
xdirX
xDirS

cs4
cs5
cs6
cs7

ioChRdy
ioCs16

82c106

d:=’rSm1206’,r:=’10M’

c:=’30pF’

gnd

c:=’10pF’
gnd

xtal2
xtal1

osci
osco

nc

nc

nc

nc
nc
nc

nc

gnd

hi

gnd

lBus.cClk
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ALPHA PC: Local I/O, Part 1
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vChg
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.~stb
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c:=’2200pF’
gnd

c:=’2200pF’
gnd

lp

turboSw
lockSw

hdLed

VAR
  osci, osco, cRes: SIGNAL;
  hi, pLed, turboSw, lockSw, hdLed: SIGNAL;
  vBat, vChg, vToy, vToyOk: SIGNAL;
  xtal1, xtal2, hLed1, hLed2: SIGNAL;
  sioa, siob: ComboSIOType;
  bsioa, bsiob, fsioa, fsiob: BufComboSIOType;
  lp, flp: ComboLPType;
  kbd, fkbd: ComboKBDType;
  mouse, fmouse: ComboMouseType;
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VAR
  tLed1, tLed2: SIGNAL;

Declarations

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

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

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

Declarations
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fp5000

xBypass:
c:=’0.047uF’

chasis

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 I/O section.

FOR i := 1 TO NCBypass DO
  cBypass;
FOR i := 1 TO NXBypass DO
  xBypass;
FOR i := 1 TO NCBulk DO
  cBulk;
FOR i := 1 TO NPBypass DO
  pBypass;
FOR i := 1 TO NMBypass DO
  mBypass;
FOR i := 1 TO 5 DO
  unused05;
FOR i := 1 TO 2 DO
  unused14;

m5000


