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Abstract

This paper proposes a new testable design for Zipper CMOS circuits. This design provides
an additional feedback loop (called Self Oscillation Loop) within the circuit, for testability.
The circuit is tested only by observing the oscillation on the loop. The design can be applied to
the multistage as well as the single stage, and can detect multiple faults which are undetectable
by the conventional testing method. The application and evaluation of test patterns become
easy and fault-free responses are not necessary. If the conventional testing method is applied
to the sequential Zipper CMOS circuit with the LSSD design technique, it has the serious defect
that the initial value may change due to intermediate test patterns and much time taken to

. apply the necessary test patterns. By using the proposed design, however, the sequential Zipper
CMOS circuit with the LSSD design technique can be easily tested without such a defect. Also,
the validity of the design is verified by performing the circuit level simulation.
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Fig. 8. Results of Simulation.

(a) Fault-Free Circuit,

(b) s-op Fault of Clocking Gate,

(¢) s-a-0 Fault of N Block,
(d) s-a-1 Fault of P Block.

(525)

2% 7 Zo] §olg Zipper CMOS 329 4A

e

CMOS g2l &3k =, ohFe] n45E %
A9 fioll sl LoldA A& + ALE UF
std et
V. Z 2
2 Zipper CMOS 329 waAZ&Z &

2+ SOLT(self oscillation loop test)
Z @ A9 A% Aol=g sl

T P45 o A3z g

Sojol pasie wAe f, Fol  olafod Zipper
EAlee e 45T 4 URD

15k % cigh Zipper CMOS 38

ki
ok
od
a¥ |x o e

e

2jm
¢
e
b
o
2t3
23
[*]
L
T
©

[t
"4

N

S

o]r f
ol

Qb

32

rﬂ

£

=
©
=

o ofN o
F
o
bt
n
ELE
3o
go
njo
o
fracd
2L
2
iR
ok
.
o
4
<
ity

pral
i~
ot
>
>
1
i
yi)
iy
AL
o
o
N
N
N
X
e
ko
=3
lo
|a
e
il

>
fm
-3
T
.0
. =
N
R
N
S
opp
2
ob

st sz o] #F:

74§3}51 Eﬂig

N
v
2
2

@

23
ol

ox
pu3
.

o 03
& h
X
2

O

-0,
rol

5 41 g 4] Zipper CMOS §]§.9| €]
Eol 483 7S Fahe] elsE b2l
E gjel ql7bA b
o #Frl502 olsted 27|18t ol Hihsigind  wHA
ol A7slch utetx LSSD AAWAE oz HE
stod #4 sl x LolshAl HAESR & 9t

A e 3|2 F kg aalshr] fahe] 2ba W
A F2E Ze Zipper CMOS 71£ 3] 2ol o 5}of
& skt #lolg s}
= AlolE B4
stod o v VAX 11/7504+e]  SPICE
°|H of&sheict Algaleld Axf H
Ue HSole slzoE

Alo] kg sheiet,

1
l

alef 4

b

o

ol uf 24

=

)
2
2
—
w
3]
=
jony
\.

A4 uEL

_{
A
&
N
o
rl

=g %*léhﬂﬁl i o HhAl 4 x4
AAE 329 —i»lﬂﬂ FAE et gl ghdl, gl
s-op, s-on % s-a HEjo| ato} LA A U
Ao x| 8h-& §.°J stgom, wapd & E=FolA A
obdl SOLT w4le Zipper CMOS 3] 3 Wol] &afs}

s-op, s-on 18] s-a Fehe nA
ol F&Hor ZAEHL shalsieich Bl L Zipper
CMOS sl2 %t ofe} ot & tleltn] 312 9] BlAE
ol = H&38 5 9 Ag AH3zd FA&e
Ak AlelEE A ol Frhsia] g3 oF HAE

gulol MEz yobozM, SHAAE 1 we

ek ze|a



1987 50 BITHEHLE B 24 B 3%
e 2z of Hulof osled HAEY £ b B4
g Zech

[1]

[2]

[3]

(4]

[5]

(6]

(71

3 X

* it

R.D. Davis, “The case of CMOS”, IEEE
Spectrum. vol.20, no.10, pp.26-32, Oct.
1983,

K.W. Chiang and Z.G. Vranesic, “On fault
detection in CMOS logic networks”, IEEE
20th Design Automation Conference, pp.
50-56, June 1983.

R.H. Krambeck, C.M. Lee and H-F.S. Law,
“High-speed compact circuits with CMOS”,
IEEE Journal of Solid-State Circuits, vol.
SC-17,n0.3, pp.614-619, June 1982.

V.G. Oklobdzija and P.G. Kovijanic, “On
testability of CMOS-domino logic”, Proc.
1984 Int. Symp. Fault-Tolerant Computer,
pp.50-55, June 1984,

B.T. Murphy et al., “Twin tubs, domino
logic, CAD speed up 32-bit processor.,
Electronics, vol.54, no.20, pp.106-111,
Oct. 1981.

D.J. Myers and P.A. Ivey, “A design style
for VLSI CMOS”, IEEE Journal of Solid-
State Circuits, vol.SC-20, no.3,pp.741-745,
June 198S.

N.F. Goncalves and H.J. Deman, “NORA:
A racefree dynamic CMOS technique for
pipelined logic structures”, IEEE Journal
of Solid-State Circuits, vol.SC-18,no.3, pp.
261-266, June 1983.

(8]

(91

[10]

[11]

[12]

(13]

[14]

[151]

157

C.M. Lee and E.W. Szeto, “Zipper CMOS”,
IEEE Circuits and Devices Magazine, vol.2,
no.3, pp.10-17, May 1986.

Y K. Malaja and Stephen Y.H. Su, “A new
fault model and testing technique for
CMOS devices”, IEEE Test Conference, pp.
25-34, Nov. 1982.

S.M. Reddy, M.K. Reddy and J.G. Kuhl,
“On testable design for CMOS logic cir-
cuits”, IEEE Test Conference, pp.435-445,
Oct. 1983.

E.B. Eichelberger and T.W, Williams, “A
logic design structure for LSI testability”,
Proc. 14th Design Automation Conference,
pp.462-468, June 1977.

J.A. Pretorius, A.S. Shubat and C.A.T
Salama, ‘“‘Charge redistribution and noise
margins in domino CMOS logic”, IEEE
Tran. on CAS, vol.CAS-33, no.8, pp.786-
793, Aug. 1986.

V.G. Oklobdzija and R.K. Montoye,
“Design-performance trade-offs in CMOS-
domino logic”, IEEE Journal of Solid-
State Circuits, vol.SC-21, no.2, pp.304-306,
Apr. 1986.

CM. Lee and H. Soukup, “Auotmatic
generation of an ALU based on zipper
CMOS”, Physical Design Conference’86,
Houston, Texas, Mar. 1986.

#4418, AEE, oY, AFE, oA, “a%
7% ¢] #0]8 Domino CMOS 3z 2 AA" of
g 2gets] oAl FEeteEd s =23, vol.9

nol, pp. 591-594, 1986\ 6 4.

(526)



