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Abstract

This paper presents a new SRAM testing method for various faults by monitoring dynamic power
supply currents. The peak value of Iddt pulses when the transition write operation is performed, is
prominently different from that of a fault free case. Using the observation, a new memory test
algorithm is developed which consists of only write operations. The new test algorithm using
dynamic power supply current testing, has length of 7n, where n is the number of cells in SRAMs.
Compared to the previous March B algorithm, the test length has been reduced by 7/17, and can

detect additional hard-to-detect faults.
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Fig. 1. CMOS SRAM cell.
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Fig. 2. Write operation on a SRAM cell.
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Table 1. Fault simulation results for SRAM
cell short fault.
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Table 2. Fault simulation results for data
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Fig. 3. SRAM cell with precharge circuit and
sense amplifier.

a9 49} 59 AlEHeld AE wlxshd 7l F
#} Aol destructive read out ZAe] e A A
el Ao 21 Afrt oA vdeAE & 5 3l
ok Aol gl Aeld o] BRhe sk A



3 4 A

o

gl 97] SR Aol gs WshA7IR] derE Iddt
Hor)h bAEA] 9g=th ey} destructive read
out o] AR Aol ¢7] FARE FHE ¢
=2he sl sl EsixliErt 2 FHua Ay A
2l gho] vpgA H1 oF 50uA =719 Iddt @~}
g webd ¢7] B3R sl oleldt Iddt
Hro) wgiepd sl Aol destructive read out
o] Qg2 & 4 Qlth 32 ol ulehy o]
Hgl Aol 4A FEr|) ehdR] S AU %)
o} oldl S o] FRexe oA AbAQl ghe
A =Ha A9 e ¢ Foll Aol AAE greol wl
HAA o} weid dibdel March HAEZE o]y

T e 4EY A @A B3 A W) B
& ol Asoz Sudor oY TR AL 4

A

29 47h gek asht o) B AW TF AFE o)
48 Hlam eSOl @ e o] FAme

2 destructive read out ¥AE HEE + Uk

B . T 1 '
' 1 i i i ' t '
0 ¢ -k 2 - " " i
T T T T L ‘ 1)
il 1 i 1 1 1 ! I ]
' ) ' ' I 1 1 '
t ' ' ' ' | 1 ' +
200 A\‘ L S R | it e 1 3 Y Sp—— S P L.
= I A Y S
) ! 1 | 1 Read® ! :
: ' ' i | I h ' '
400 Ll Ao (U Laaoo [ RN J R—— X P P
I 1 i ¥ i " i i I
' ) 1 t 1 t L i \
' V [ 1 1 1 i i i :
t i [ ' I 1 1 I ' (
i ' '
0u R q-m=mnn - Jmmmmne R .‘r ..... 4o 'r ..... 4= :_ -
1 | | 1 i { t 1 i I
' ) { \ | \ \ 1 1
R R N SN A N O SO N
80 r R Ry o 1 B - 7 -r= 1 0
| I ) h i I I '
i ' f ) i I ' I U '
SO, N SN SO S N T N
00y RIS ALt 1-me= - 7o - ro---- == -
1 i ) | 1 | h 1 i 1
H Hy
1204 ' P W0 j ' ! ' '
[ Rty 1 = Tom--- g - e T
H S - H H H I H
r T T T T T T T T T
g 10n 200 3on 4n 50n Bn Ton &n 90n

T8 4. A s Ao 97 B4 A1) A%
Fig. 4. A read operation on a fault free cell.
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Table 4. Current Pulse Distribution According
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