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A16

D[7..0]

ODD

ADDR[15..0] A[16..1]

NOT

WIRE
p8_top@148/EPROM_CSOUTPUT

p8_top@147/RAM_CSOUTPUT

p8_top@177D0BIDIR
p8_top@176D1BIDIR
p8_top@175D2BIDIR
p8_top@174D3BIDIR
p8_top@173D4BIDIR
p8_top@172D5BIDIR
p8_top@170D6BIDIR

p8_top@13 /SC_SC INPUT
p8_top@12 SC_RESET INPUT

p8_top@16 STEP_CLK INPUT

p8_top@189/WROUTPUT

p8_top@149RIGHTOUTPUT

p8_top@169D7BIDIR

p8_top@180 /RESET INPUT
NOT

p8_top@150 LEFT INPUT

p8_top@11 SC_CLK INPUT
p8_top@10 SC_DATA INPUT

p8_top@157CLOCKOUTPUT

p8_top@187/RDOUTPUT
p8_top@186ODDOUTPUT WIRE

p8_top@206A2OUTPUT

p8_top@208A0OUTPUT
p8_top@207A1OUTPUT

p8_top@183 CLK INPUT
WIRE

p8_top@202A6OUTPUT

p8_top@204A4OUTPUT
p8_top@203A5OUTPUT

p8_top@205A3OUTPUT

p8_top@197A10OUTPUT

p8_top@198A9OUTPUT

p8_top@199A8OUTPUT

p8_top@200A7OUTPUT

p8_top@192A14OUTPUT

p8_top@193A13OUTPUT

p8_top@195A12OUTPUT

p8_top@196A11OUTPUT

p8_top@191A15OUTPUT
p8_top@190A16OUTPUT
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DATA[7..0]

CLOCK
HCLOCK M[7..0]

M[15..8] CLOCK

T[7..0]

T[15..8]
MD[7..0] DATA[7..0]

RIGHT

RESET D_OE

MSEL ADDR[15..0]

ALOAD
D_OE

/WR R[15..0]

PSEL

CLOCK
PCE RESET MA[15..0]

TSEL0
TSEL1

/RD
TCE

P[15..11],I[10..0]

PLOAD

RPUSH
RSEL

PSEL
RCE

ACE
CLOCK

A[15..0]

M[15..0]

PCE
PLOAD

NPUSH
ODD ALOAD

T[15..0]
T16

MSEL
NCE

TFUN1 T[15..0]

RSEL

CLOCK
RPUSH

ALU1
TFUN0

I[15..0]
ACE
ALU0

TSEL0
TSEL1

M[15..0]

P[15..0]

HCLOCK

RESET
RCE

R[15..0]

R[15..0]

N[15..0]
A[15..0]

CLOCK
HCLOCK

ALU1

Q16

TCE
RESET

CLOCK T16

NPUSH
CLOCK

ALU0
N[15..0]
T[15..0]

Q[15..0]
TFUN1
TFUN0

HCLOCK
NCE
RESET N[15..0]

D LATCH

D MUX

P MUX

P REGISTER P[15..0]

MA MUX

T[15..0] A REGISTER

T MUX

R MUX

R (RETURN) STACK

T[15..0]

N (DATA) STACK

enable
q[]

data[]

LPM_FF

RIGHTOUTPUT

/WROUTPUT
/RDOUTPUT
ODDOUTPUT

WIRE

result[]
datab[]

sel

dataa[]
0

1

BUSMUX

CLOCKOUTPUT

TRI
DATA[7..0]BIDIR

ADDR[15..0]OUTPUT

sload

data[]

clk_en

ac
lr

q[]

LPM_COUNTER

result[]
datab[]

sel

dataa[]
0

1

BUSMUX

result[]
datab[]

sel

dataa[]
0

1

BUSMUX

WIRE

sload

data[]

clk_en

ac
lr

q[]

LPM_COUNTER

SC_RESET INPUT

/SC_SC INPUT

STEP_CLK INPUT

SC_DATA INPUT

SC_CLK INPUT

CLK INPUT

RESET INPUT

LEFT INPUT

result[]
datab[]

sel

dataa[]
0

1

BUSMUX
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I REGISTER

{Transfer: JMP,RET,JZ,JNC,CALL}

enable
q[]

data[]

LPM_FF

enable
q[]

sclr

data[]

LPM_FF

sclr

q[]

LPM_COUNTER

BAND2

M[15..0] INPUT

STEP_CLK INPUT

T16 INPUT
T[15..0] INPUT

RESET INPUT

CLK INPUT

/SC_SC INPUT

SC_RESET INPUT

SC_CLK INPUT

SC_DATA INPUT

SLOT0OUTPUT

RIGHTOUTPUT

D_OEOUTPUT

ZEROOUTPUT

ALOADOUTPUT

TSEL1OUTPUT

/WROUTPUT

TCEOUTPUT

TSEL0OUTPUT

RSELOUTPUT

/RDOUTPUT

RCEOUTPUT

RPUSHOUTPUT

PLOADOUTPUT

PSELOUTPUT

ODDOUTPUT

PCEOUTPUT

NCEOUTPUT

NPUSHOUTPUT

CARRYOUTPUT

MSELOUTPUT

TFUN0OUTPUT

TFUN1OUTPUT

ALU0OUTPUT

ALU1OUTPUT

ACEOUTPUT

I[15..0]OUTPUT

PHASE1OUTPUT
PHASE0OUTPUT

C[4..0]OUTPUT

CLOCKOUTPUT

HCLOCKOUTPUT

D

DFF

CLRN

Q
PRN

NOT

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

shiftin
shiftout

q[]

ac
lr

LPM_SHIFTREG

result[]
datab[]

sel

dataa[]
0

1

BUSMUX

OR2

Y
A
B
S

21mux

MULTIPLEXER

CONTROL[23..0]

G0,G1,G2,G3,G4,G5,G6,G7,G8,G9,G10,G11,G12,G13,G14,G15,G16,G17,G18,G19,G20,G21,G22,G23

F0,F1,F2,F3,F4,F5,F6,F7,F8,F9,F10,F11,F12,F13,F14,F15,F16,F17,F18,F19,F20,F21,F22,F23

I[15..0]
M[15..0]

C[4..0]

PHASE1
PHASE0

I[5..1]
I[10..6]
I[15..11]

PHASE[1..0]
CLOCK

SLOT0PHASE1
PHASE0

RESET_PHASE

CLOCK

HCLOCK

RESET

SLOT0
CLOCK
HCLOCK
T16
T[15..0]
C[4..0]

/SC_SC
STEP_CLK
CLK

G2

G0
G1

G6

G3
G4
G5

G10

G7
G8
G9

G14

G11
G12
G13

G18

G15
G16
G17

G22

G19
G20
G21

RESET_PHASE
G23

CLOCK
T0

RESET

RIGHT

F0

F1

F2

F3

F4

F5

F6

F7

F8

F9

F10

F11

F12

F13

F14

F15

F16

F17

F18

F19

F20

F21

F22

F23
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{STP,ST}

STA

PUSH

RET

SHR

{POP,LDA,DUP}
{LDP,LIT,LD}

{COM,SHL,SHR,ADDC}
NOP

{JMP,RET,JZ,JNC}

PUSH
POP

RET

PUSH
CALL

CALL
CALL

LIT

CALL

JNC

JZ
RET
JMP

ADDC

DUP
NOP

CALL
{JMP,RET,JZ,JNC}

STA

STP

LDP

XOR

ADD
ADDC

AND

SHR
SHL

SHR
{Memory: LDP,LIT,LD,STP,ST; Register: POP,LDA,DUP,PUSH,STA,NOP,DROP}

POP

LDA

LD

LDP

{STP,ST}

{LPD,LIT,LD}

{LPD,LIT,LD}

{Memory Write: STP,ST}

{Memory Read: LDP,LIT,LD}

CALL
{JMP,RET,JZ,JNC}

{NCE=LDP,LIT,LD,STP,ST,XOR,AND,ADD,POP,LDA,DUP,PUSH,STA,DROP}
{NCE=(C3 & !CODE30) + COD5}

eq[]
data[]

LPM_DECODE

eq[]
data[]

LPM_DECODE

AND2

AND2

AND2

T[15..0] INPUT

T16 INPUT

SLOT0 INPUT
CLOCK INPUT

HCLOCK INPUT

C[4..0] INPUT

NOR4

NOT

NOT

NOT

NOT

NOT

OR2

OR2

OR2
OR2

OR2

OR2

OR2

OR2

OR2

OR2

OR4

OR3

OR3

OR3

D_OEOUTPUT

RIGHT_SOOUTPUT

RESET_PHASEOUTPUT

ALOADOUTPUT

ZEROOUTPUT

/WROUTPUT

TSEL1OUTPUT

TSEL0OUTPUT

TCEOUTPUT

/RDOUTPUT

RSELOUTPUT

RPUSHOUTPUT

RCEOUTPUT

PSELOUTPUT

PLOADOUTPUT

PCEOUTPUT

NPUSHOUTPUT

ODDOUTPUT

NCEOUTPUT

MSELOUTPUT

TFUN1OUTPUT

CARRYOUTPUT

TFUN0OUTPUT

ALU1OUTPUT

ALU0OUTPUT

ACEOUTPUT

WIRE

WIRE

WIRE

WIRE

WIRE

WIRE

NOR2

BNAND2

BNAND2

C[1..0]

C[4..2]

TSEL0

TSEL1

COD2
CODE25

COD2
CODE24

MSEL

CODE9

CODE11

COD3

CODE2
ZERO

CODE1
CODE0

CODE3
T16
CODE4

SLOT0

PCECODE10

TFUN0
C3
CODE18

TFUN1
CODE17
CODE18

CODE[30..0]

CD[3..0]

COD[7..0]

ZERO

CARRYT16

D_OECOD3

ALOADCODE29

RSELCODE28

PSELCODE1

RIGHT_SOCODE18

NPUSH
COD2
COD6

COD0
CODE4

NCE
COD4
CODE30

CODE28
CODE4

CODE4
CODE1

CODE24
CODE28

COD0

CODE30
CODE26
CODE4

CODE19
T0

CODE13

CODE9

CODE29

ALU0

ALU1

CODE23
CODE19

CODE21

CODE20

PLOAD

RPUSH

RCE

ACE

/WR
HCLOCK
COD3

/RD
HCLOCK

SLOT0
COD2

ODDCLOCK

CODE4
COD0

TCE
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CD2
COD7

CODE30

CD1
COD7

CD0

CODE29

CODE28
COD7

CD2
COD6

CODE26

CD1
COD6

CD0
COD6

CODE25

CODE24

CD3
COD5

CD1

CODE23

COD5

CD0
COD5

CODE21

CODE20

CD3
COD4

CD2

CODE19

CODE18

CODE5

COD4

CD1
COD4

CODE17 CODE7

CODE6

CD1
COD3

CD3
COD2

CODE13

CODE11
CODE12

CODE8

CD2
COD2

CD1

CODE10
CODE15

CODE14

COD2

CD0
COD1

CODE9

CODE4
CODE22

CODE16

CD3
COD0

CD2

CODE3

CODE2

CODE27

COD0

CD1
COD0

CODE1

CD0
COD0

CODE0

AND2

AND2

AND2

AND2

AND2

AND2

AND2

AND2

AND2

GND

AND2

AND2

WIRE

WIRE

AND2

AND2

WIRE

WIRE

AND2

WIRE

WIRE

AND2

AND2 WIRE

WIRE

AND2

WIRE

WIRE

AND2

AND2

AND2

AND2

COD[7..0] INPUT

CD[3..0] INPUT

CODE[30..0]OUTPUT
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T0
T1
T2
T3
T4
T5
T6
T7

T8
ZERO

T9
T10
T11
T12
T13
T14
T15

OR8

OR8

NOR2

ZEROOUTPUT

T[15..0] INPUT
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Q15
Q16

CLR

CE
CLK

S0
S1

mo16 Q16

L

S1

Q15,Q[15..1]
Q[14..0],L

S0

mo[15..0] Q[15..0]

LEFT INPUT

D

DFFE

ENA
CLRN

Q
PRN

CI INPUT

GND

Q16OUTPUT

CLK INPUT

CE INPUT

CLR INPUT
Q[15..0]OUTPUT

D

DFFE

ENA
CLRN

Q
PRN

Tmux[15..0] INPUT
ALU[15..0] INPUT

S0 INPUT

S1 INPUT
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S0

S1

D[15..0]

C[15..0]

B[15..0]

A[15..0]

Y[15..0]

1   1     D

1   0     C

0   1     B

0   0     A

S1 S0  Y

S0 INPUT

S1 INPUT

C[15..0] INPUT

D[15..0] INPUT

result[]
datab[]

sel

dataa[]
0

1

BUSMUX

result[]
datab[]

sel

dataa[]
0

1

BUSMUX

B[15..0] INPUT

A[15..0] INPUT

result[]
datab[]

sel

dataa[]
0

1

BUSMUX

Y[15..0]OUTPUT
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B
A

B
A

B
A

B
A

B
A

B
A

B
A

B
A

Q16
N8
T8

Q8
T9
N9 Q9 N10

T10
Q10

T11
N11 Q11 N12

T12
Q12

T13
N13 Q13

T14
N14 Q14

T15
N15 Q15

B
A

N0 Q0

B
A

N1 Q1

A
B

N2 Q2

B
A

N3 Q3

A
B

N4 Q4

A
B

N5 Q5

B
A

N6 Q6

A
B

N7 Q7
T0 T1 T2 T3 T4 T5 T6 T7

GND

B INPUT

Q16OUTPUT

Q[15..0]OUTPUT

A INPUT

N[15..0] INPUT
T[15..0] INPUT
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A
B

B INPUT
A INPUT

AND2

AND2 OR3

COOUTPUT

CI INPUT

AND2

XOR

D0 INPUT

D1 INPUT

XOR QOUTPUT

NOT
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B4
C4
D4

S1
S0
H Q4

B3
C3
D3

L

H S1
S0
H Q3

B2
C2
D2

S1
S0
H Q2

B1
C1
D1

S1
S0
H Q1

D0
C0
B0
L
S0
S1

Q0

S1 INPUT
S0 INPUT

GND

VCC

Q[4..0]OUTPUT

C[4..0] INPUT

D[4..0] INPUT

B[4..0] INPUT
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1    1     C3

1    0     C2

0    1     C1

0    0     C0

S1  S0   Y

VCC
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PUSH INPUT

inclock

data[]
address[]

we

q[]

LPM_RAM_DQ

CLK INPUT

D[15..0] INPUT

Q[15..0]OUTPUT

CLR INPUT

updown

clk_en

ac
lr

q[]

LPM_COUNTER

CE INPUT

NOT XOR

D

DFF

CLRN

Q
PRN AND2

HCLK INPUT

NOT
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NOT BAND2

AND2

OR2

A INPUT

B INPUT

S INPUT

YOUTPUT


