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Design of a two-phase clocked control unit for performance enhancement of a
stack processor
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/1 Singl e Phase C ock

PC -> alu (PASS1)

Tbus -> mar(shift), MenRead

Dbus -> mux8 -> IR, Pc - > alu (INCl)
Tbus -> mar(shift),tbus -> dbus
,dbus -> PC
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/1 Doubl e Phase d ock

Phasel Phase2
.1”PC-> alu '.I:l')us-> mar
(PASS1) Dbus -> mux8 -> IR
2 MenRead Tbus ->dbus, dbus ->

3 Pc ->alu (INCL) | PC
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//sumfroma to b, s is a local
tosumab | s =
s =0
while a <= b
s =s +a
a=a+1
S
to main =
print sum1 10
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(Cycle Per Instruction , CPI) vosamaLe 1480
(CPI1 = t1/11 CPI2 = t2/12) CPIl = 12.58 CPI2 = 8.61
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Tsunsu | 11 t1 ") Speedup
bubble 11925 147731 100638 0.318
hanoi 2317 | 29696 | 20419 0312

isum
LIT 0, PUT s,

;1 oop

GET a, GET b, LE, JF exit,

GET s, GET a, ADD, PUT s,

CET a, LIT 1, ADD, PUT a, JMP | oop
texit

GET s, RETV

:mai n
LIT 1, LIT 10, CALL sum SYS print
end

matmul 13886 | 182235 | 126338 0.306
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perm 5469 69301 47547 0.313
queen 765141 | 8909675 | 5963164 0.330
quick 3972 49687 34099 0.313
sieve 17151 | 221670 | 151870 0314
m?;EJ 0.315
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Tsunsy | cPIl CPI2
bubble 12.38 8.44
hanoi 12.82 8.81
matmul 13.12 9.1

perm 12.67 8.69
queen 11.65 7.79
quick 12.51 8.58
sieve 12.93 8.86
méﬂ 12.58 8.61
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Processor Frequency | Equivalence gate

Stack Single Phase 45 MHz 6,497
Cl6 40 MHz N/A
T80 33 MHz 15,009
Stack Double Phase 46 MHz 5413
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