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Abstraet

Correct operation of a logic circuit requires propagation delays of all paths in the circuit to be smaller

. than the intended clock interval. Tests can be used to insure that path delays in manufactured circuits

meet the spec1f1catlons at the normal clocklng rate. This paper describes a test generator for standard

" “scan envuonments using path delay ‘fault model to handle delay defects effectively. A new algorithm

based on 20~valued logic is developéd to guarantee robustness of tests and increase the éfficiency of

-test generation. Results show the .effect,ive‘ test generation of various types and memory-efficient
operation.
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Table 2. Implication Table for an NOR Gate.
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11 100100000000 0000000000 [50]00 00 00 00]00]00]o00]00]oo
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Eest_path() )

for (i= 0,1<Num_paths,1++) {
" path = reéad_path(i); ‘
- /* find a hazard-freg fobust test */
flag = find_test(path, HFR);
“if (flag != TEST GENERATED) {
./ find a robust test ¥/ ..
" flag = find_test(path, ROB);
- if {flag.!= TEST_GENERATED) {
/% find a strong non-robust test */
flag’ = find_one_test(path, SNR); -**
if (flag !'= TEST_GENERATED) {
/* find a weak non-robust test */
flag = find_one_test(path, WNR);

: '} ‘
Lo
}) :
find_test(path test type)

/* put reqmrements accordmg to ;est types */ .

flag = set_requirements(path, test_type); = -

if (ﬂag==UNTESTABLE I ﬂag =ABORTED)
return(flag); k

/* do implication */

flag = implication();

if (flag==UNTESTABLE |l flag==ABORTED)

. return(flag);

/% justify the values */

flag = justification(); »

if (flag=>UNTESTABLE || flag ABOR’I‘ED) ,

. ‘return(flag); R

else
/* test is generated */

- mark_success(path);

a3 5. A2 Ad3R A A4 gzeE -
Fig. 5. Path Delay Test Generation Algorithm.
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Table 3. Requirements on Side Inputs.

LUl Az | ARY 1Y A%z
27 7 =
- - Mol | HFR | ROB | SNR | WNR
/NAND ,Risi.ng | 81 | X1 X1 .1 X1
“I_'D\, Faling | 81 | S1 | 11 | X1
| , :
OR/NGR jislng | S0 | so | o0 | X0
T Falling | SO | X0 | X0 | X0

A

set_requlrements(path_hst test, type) “
{

/* start frOm head of the path */
.path = path_list->path_head; ;
/* get an element on the path */
while (element != ‘'NULL) {
flag = is_conflict(
element->real_val, element >just_ val).
if (flag==CONFLICT)
return UNTESTABLE;
for (i=0;i<element->fanin_num;i++) {
fanin = element—>fanin_list[il; v
/* ‘do not consider oh_path fanin %/ °
- if (fanin->on_path==NO) { .
/* put the requirement value
according to the test type */ -
fanin—>just_val =
get_ reqmrements(element famn test_mode);
-/*_if putting required value is xmp0551ble */
flag =
i is_conflict(farin—>val, fanin->just_val);
if (flag= =CONFLICT)
return UNTESTABLE;

}

/* get next element on path */
path = path->riext; -
element = path->element;

.} C
} return SUCCESS;
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stable_]ustlﬁcatlon(){
/* get an element from the stable value list */
element = get_element_from_list(Stable_list);
while (element!=NULL) {
/* when the required value is the same as the
current value, the element is removed from the
list */
if (element— >real val==element >just_val)
remove_from list(Stable_list, element);
else {
for (i=0ji<element->fanin_num;i++) {
fanin = element->fanin_ list[i];
/* put value that make just_val */
fanin->just_val =
: . get_just_val(element, fanin, Stable);
if (fanin==PI || fanin==PPI) {
. flag = simulation(fanin);
if (flag==CONFLICT)
* flag = backup();
if (flag==CONFLICT)
return CONFLICT;
© else if (flag==ABORTED)
return ABORTED;

else
/* store the fanin for further justification */
put_élement_to_list(Stable_list, farin);

y ‘
element = get_element_from_list(Stable_list);

return SUCCESS;

a3 7. AR e A dagE:
Fig. 7. Stable Value Justification Algorithm.
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