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Delay Fault Test Pattern Generator Using Indirect
Implication Algorithms in Scan Environment

Won-Gi Kim' - Myoung-Gyun Kim'! - Sungho-Kang'"

ABSTRACT

The more complex and large digital circuits become, the more important delay test becomes which guarantees that
circuits operate in time. In this paper, the proposed algorithm is developed, which enable the fast indirect implication for
efficient test pattern generation in sequential circuits of standard scan environment,

Static learning algerithm enables application of a new implication valie using contrapositive proposition. The static
learning procedure found structurally, analyzes the gate structure in the preprocessing phase and store the information of
learming occurrence so that it can be used in the test pattern generation procedure if it satisfies the implication
condition.
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I there exasts o signal Hne which include all paths from some particular primary inputs. it is a partitioning point. 1f
patlis pussing that poirsl have the same partial path from promary input to the signal or from the signal to primary
output, they will need the same primary mput values which separated by 1he partitioning point. In this paper test
pattern generation can he more effective by using this partitioning technigue.

Fmally, an efficient defay fault test pattern generator using indivect implication is developed and the effectiveness of
these algonthms is demonstrated by cxperiments.
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forl i =0 11 -7 Num_gate | i+ )
forward_simuiate(1} .

7/ check lines from gate i to POs .
hackward_simulate(i) :

7/ check lines from Pls to gate 1 7/
flag=forward_simulate_fanout()

/check reconvergent fan-out

if(flag)
flag = O
lse
add_partition(i) © /7 wave partition point
}
(33 5) 32 28 X& 3|

H&9 forward_simulate(ilo} A= 8|5 7 o] Eof A]
TEHIA AHTRE AEAEE W BARC back
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pre_part_process{the_puth}
!
flag_hefore = hefore_searchithe path)
/7 search saved info. 1
flag_after = after_searchithe path) :
7 search saved info. 2 .
if(flag_hefore && flag_after)
{
hoth_ foundithe _path) ;
retumi{’ .
!
if(flag_hefore)
{
before_found(the_path? ;

after_not_found{the_path)

}

else i fag_after)

{
hefore_not_found(the_path)
after_found(the_path) ;

'

else

{
befure_not_found(the_path) ;
after_not_found(the_path) |

1

find_one_path(the_path} :
return(() .
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fearn()
{
for every signal |
{
assign_value (i, logic_value)
// logic_value = 0X or 1X or ZX //
implication ()
analyze_result (i)
}

assign_valuel™ AND, ©& NORY 72+ X2
NAND, %+ ORS¢l A%+ 1XE XOR, L OR+
0¥, 1X B & 2% :
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i inverter23to3value (value!
{

if{value==L.V_0X & value==LV_01 1 value==LV _0OY I
value==LV_00 % value==LV O0XT Il value==LV S0
value==LV_00T)
fogic_value = LOGIC 0 :

if(value==LV_1X Il value==1.V_11 i value==1.V_1¥ ¥
value==LV_10} value==L.V_S1 li value- =LV_I1XT 4
value==LV_11T
logic_value = LOGIC_I

else logic_value - X ;

return{logic_value} ;
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analvze_result (1)
{
vi = value of signal i
for every signal j with value of | = X and
with } = 1
{
v) = value of signal j
g - gate with output signal j
tg = type of gate g
if (vj+ 1and (tg = AND or tg — NOR ! or
vi - 0and itg = OR or tg - NAND; or
tg ~ XOR or tg = XNOR

if { check path ( J. i) = Q) then
{
save_learn { ) ~y] o s vl )

}
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