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3

Young Won Lim
4/28/16



Instruction Set Architecture

8-bit 8-bit
OP code M: Operand Address
ADD 001 M
STR 010 M
CLA 011
JNZ 101 M
RST 111

Variable Length

ADD $M
STR $M
CLA
JNZ $M
RST

. ACC < ACC +[M]

[M] « ACC

;, ACC < 0
, PC « M if Z=0
, PC <0

Based on http://www.ele.uri.edu/Courses/ele306/f01/Tinydoc.pdf
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Instruction Cycles

cl
c2
c3

c4
(033}
c6
c/
c8

c4

c4

common cycles

MAR — PC; MEM_RD;
MDR - MEM; PC < PC+1;
IR « MDR

ADD specific cycles
MAR < PC; MEM_RD

MDR - MEM; PC «~ PC+1
MAR < MDR; MEM_RD
MDR < MEM;

ACC « ACC + MDR;

CLA specific cycles
ACC ~ “00”

RST specific cycles
PC < “00”

Data Path (2B)

c4
(03}
c6
c/

c4
ch
c6

Opcode RD
Operand_RD

STR specific cycles
MAR — PC; MEM_RD
MDR - MEM; PC - PC +1

MAR -~ MDR; MDR ~ ACC
MEM_WR,;

JNZ specific cycles

MAR < PC; MEM_RD;
MDR - MEM; PC - PC +1
If (Z=="0") PC -~ MDR;

Based on http://www.ele.uri.edu/Courses/ele306/f01/Tinydoc.pdf
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Clock Cycle Counts

Cl C2 C3 C4 C5 C6 C7 C8
Opcode_RD Opcode_RD Data_RD
MDR < MEM MDR < MEM MDR < MEM
ADD SM
STR SM
Data WR CLA
I MEM —~ MDR

Z=1 (branch not taken) JNZ $SM

Z=0 (branch taken) JNZ $M

RST

. MEM_RD MEM_RD MEM_RD | \
\ | MEM_WR \

MDR — MEM MDR < MEM
Based on http://www.ele.uri.edu/Courses/ele306/f01/Tinydoc.pdf
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Data

Pat

n (IF: S1, S2, S3)

Data
Data
Data
Data
Data

Data Path (2B)

Pat
Pat
Pat
Pat

Pat

n (ADD: Al, A2, A3, A4, A5)
n (STR: T1, T2, T3, T4)

n (CLA, Al)

n (JNZ, J1, )2, J3)

n (RST, R1)

cl MAR < PC; MEM_RD;
€2 MDR < MEM; PC « PC+1;
c3 IR « MDR
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Data Path (IF, S1)

mmx mal
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Based on http://www.ele.uri.edu/Courses/ele306/f01/Tinydoc.pdf
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Data Path (IF, S2)

mmX mal
MDR - MEM; PC < PC+1; pcl
pcinc L
Intrs MAR —»
S2
i | —
CK -I_l—l_l—l- ‘ ‘ mdil MDR
mdol 0 0
veEm Add/Sub
MDR - - mem W —»——p
* \J
C SN | - A 0 | R
cla
mdil,
pcinc,

Based on http://www.ele.uri.edu/Courses/ele306/f01/Tinydoc.pdf
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Data Path (IF, S3)

mmx mal
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Based on http://www.ele.uri.edu/Courses/ele306/f01/Tinydoc.pdf
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Data Path (2B)

CS
c6
c7
c8

11

Data Path (IF: S1, S2, S3)

Data Path (ADD: Al, A2, A3, A4, A5)
Data Path (STR: T1, T2, T3, T4)
Data Path (CLA, Al)

Data Path (JNZ, J1, )2, ]3)

Data Path (RST, R1)

MAR < PC; MEM_RD

MDR < MEM; PC « PC+1
MAR < MDR; MEM_RD
MDR < MEM,;

ACC «~ ACC + MDR;
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Data Path (ADD, Al)
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Based on http://www.ele.uri.edu/Courses/ele306/f01/Tinydoc.pdf
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Data Path (ADD, A2)

mmx mal

MDR < MEM; PC <« PC+1 pcl
pcinc B L

MAR —>

intrs

S5
i | —
CK -I_l—l_l—l- ‘ ‘ mdil MDR
mdol
0] o —»
MEM Add/Sub

MDR - . I mem w »—  »
- SR | a0 R

S

mdil,
pcinc,

Based on http://www.ele.uri.edu/Courses/ele306/f01/Tinydoc.pdf
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Data Path (ADD, A3)

mmx mal
MAR < MDR; MEM_RD : PC L
s ] "’ MAR —»
S6
i | <—
CK -I_l—l_l—l- ‘ ‘ mdil MDR
MDR mdol 0 0 >
- Add/Sub
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Based on http://www.ele.uri.edu/Courses/ele306/f01/Tinydoc.pdf
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Data Path (ADD, A4)

mmXx mal
MDR < MEM; | PC L
ntre —] ' MAR —»
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e LT l -
mdol 0 0 :

MEM Add/Sub
MDR ) = <_i mem w ~— »

Acc IR

'

Based on http://www.ele.uri.edu/Courses/ele306/f01/Tinydoc.pdf
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Data Path (ADD, A5)

mmXx mal
ACC < ACC + MDR; pel PC — B
e —] B MAR —»
S8
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Based on http://www.ele.uri.edu/Courses/ele306/f01/Tinydoc.pdf
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Data
Data

Pat
Pat

N (IF

: 51, S2, S3)

n (ADD: Al, A2, A3, A4, A5)

Data

Pat

N (STR: T1, T2, T3, T4)

Data
Data
Data

Data Path (2B)

Pat
Pat

Pat

N (C

LA, Al)

n (JNZ, J1, J2, |3)

n (RST, R1)

c4 MAR < PC; MEM_RD
cs MDR <« MEM; PC <« PC+1

c6 MAR < MDR; MDR < ACC
c7 MEM_WR;
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Data Path (STR, T1)

mmXx mal
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Based on http://www.ele.uri.edu/Courses/ele306/f01/Tinydoc.pdf
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Data Path (STR, T2)

mmx mal
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Based on http://www.ele.uri.edu/Courses/ele306/f01/Tinydoc.pdf
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Data Path (STR, T3)

mmx mal
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Based on http://www.ele.uri.edu/Courses/ele306/f01/Tinydoc.pdf
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Data Path (STR, T4)

mmX mal
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Data
Data
Data

Pat
Pat
Pat

n (IF: S1, S2, S3)

n (ADD: Al, A2, A3, A4, A5)

N (STR: T1, T2, T3, T4)

Data

Pat

N (C

LA, Al)

Data
Data

Data Path (2B)

Pat

Pat

n (JNZ, J1, J2, |3)

n (RST, R1)

c4 ACC < “00”
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Data Path (CLA, C1)

ACC < "“00"
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mmX mal
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Based on http://www.ele.uri.edu/Courses/ele306/f01/Tinydoc.pdf
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Data
Data
Data
Data

Pat
Pat
Pat
Pat

n (IF: S1, S2, S3)

n (ADD: Al, A2, A3, A4, A5)
N (STR: T1, T2, T3, T4)

n (CLA, Al)

Data

Pat

1 (JNZ, 1, )2, )3)

Data

Data Path (2B)

Pat

n (RST, R1)

c4 MAR < PC: MEM_RD:
¢5 MDR < MEM; PC « PC + 1
c6 If (Z=='0") PC « MDR:
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Data Path (JNZ, ]J1)

mmXx mal
MAR < PC; MEM_RD; | PC L
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Based on http://www.ele.uri.edu/Courses/ele306/f01/Tinydoc.pdf
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Data Path (JNZ, J2)

mmX mal
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Based on http://www.ele.uri.edu/Courses/ele306/f01/Tinydoc.pdf
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Data Path (JNZ, ]3)

If (Z=='0") PC < MDR:
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Data Path (2B)
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Based on http://www.ele.uri.edu/Courses/ele306/f01/Tinydoc.pdf
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Data
Data
Data
Data
Data

Pat
Pat
Pat
Pat
Pat

n (IF: S1, S2, S3)

n (ADD: Al, A2, A3, A4, A5)

N (STR: T1, T2, T3, T4)

n (CLA, Al)

n (JNZ, J1, J2, |3)

Data

Pat

n (RST, R1)

Data Path (2B)

c4 PC < “00”
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Data Path (RST, R1)
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Based on http://www.ele.uri.edu/Courses/ele306/f01/Tinydoc.pdf
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