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'B dump timing path reports;
2: parse original netlist file;
3: f or each timing path report do
4: if (current timing path is a latch-comb-latch path) then
5: read the timing path reports;
6: for each latch-comb-latch timing path do
7 get clock information of the start-po int latch;
8: search corresponding end-point latch in netlist;
9: add an XOR gate on the latch found;
10: give the error signal an “ ID”;
11: end for
12: end if
13: end for
14: else
15: break and read next timing path;
16: end

17: combine local error signals with same “ID” using OR trees;
18: insert flip-flops to synchronize the error signals;
19: new error signal as output pins on top-level module;

*$! I 6

$ 1 $ )%) , ,
) + % ) @ * $ $, % +
1 $%$ ).,$ ,
B, $ $ K"L ) 5 0%
* 5 0 $ ) $
, +
% , , $ 1
5% $ ) % ) $°% $) +(3
$ 1 ) *+
*$ I F <= =
$ 1 5 $ 3 % $$
, K++ $C , L+ ) *$ $,
% $ 1 + $ %
) +( % ) - %

A?



) 7+ $ * 7 (( (

1 $ $ + % $
) $ ) $ % 1
) $ ) $ )t
$ 1 $ * K
$ C L+ $ $ %
)) $ *+
8) + I
1 $ . ) %
$) $ % % ) % + 1
2 ) $, + $
) $ 2 K:-L ) ) 5
) ) $ ) $,)
) +
$ $ ),* $
) $ $ 1 5 + $
K) % $% +L $ $ :
Y -+ . % $ ) $ 3
$ $ * 4+ ( $ 3, *
$ ) * ) +
3$, ) ) %
$) K 7(L $ 1 + ) P((
P8&?2Q $P( “.>Q$ $ ) $$$
2 % $ 7 1 )) + $
$ ) $ + $
5 7( +( ) $%
) S +
86+ 5 + I
( ) S ) % 1 K4 L
$$ 1 ) $ ).$% ) $
1 ) 5 + 1
) $% ) P <@Q+ %
) ) ) $3 * $
* % $ ) $ ) *
8 6 5 + I
1 % 1 $ $
$ ) + 5 ) $ $ )
$, % $ 5 ) ) ) $+
$ 3 $
+ $ 1 $ %

AA



) 7+ $  * 7(

+
+ 5 %
$ B
$ $ 5 ) )
) ) ot
$
$ ) $ $ &
$ + $ $ C
) Kc ¢
1 K ) %
) $ KBL) $ % +L+ |, %
) , )
6 $ $ % ) 3
K- L ) $)$ ))
$ % $
$ ) +($ $ %
$
) - $ 9
) ) S % %
) )) +
*g | A
(9 1
) % $ )
1 ) )8 B
$ K"LO
1 0
( "B
) 5% %0
$ $ 0
* "0
$ ) K$) $
1 ) O
$ ) $ 0
1 )) $ *
7 S )
$ 1 $ $
1 + )
1 + % $ $
$$ C +

A@

)$ L



$  * 7«

B B~ B

78

1 $

$
$ %

$
$
$ $
)
$
$ +
$
2% P <=Q+
1 +
+ )
$
$
)+
K8 C#L+
78
$ 8C#
) o+
)
+ )



$

WA (¢

8 %
+?7=

2%
) . $$

6A

A

,* CMM

K
8
6 A

)
) $
%

% £+
$
) )
) )
) )
) $
8 s W8 CHL* -
) )
$
) $$
$
) 5,
)
$ %
1
$
1
" $+
% $
% $
$ KL
5 -
1 )
+
CMM $ $8
K
) % %
%
+8

5

$%

6 A

K)

$+

%

K- L
$ +
* +
%
+ )
*4
+ % $
) $ K
)  $
% *00 $
$ L% )
L+
)
$ $
) 5
$
+  $
)
$
2% %
$ + )
), $
$ + 5 %
*4
+ %
3
+4 . $
6 A L%
+L+ * S,

%



) 7+ $  * 7( (

—— o — —

I

I

I CMM $ 8 $

| ,$ 2d$ KL T 2d$

I

I

I

| 8 -

*5 GDD 5;(& )&
6A $ $ 2% $
A + $ ) $ A
A $ $ $)$ %
: $ 3 % $
) $K L + 8 $) %
$ 6 A 2% $ . B+ K
$L . $ $ ( 27#B
( ?#B $

1: analyse_module ()
2. {
3: verifications and configurations
4: call Verilog  to identify the module to be analyzed;
5: $fopen()  the nodes list file;
6: submodule_search (module); /I call the function
7 $fclose() the nodes list file;
8:}
1: submodule_search (module)
2: {
3: for each submodule of the isssued module
4. {
5: call Verilog  to get the sub-module;
6: if (sub-module is a cell)
7 for each gate in sub-module
8: {
9: call Verilog to get the port pin;
10: if (port is an output pin)
11: {
12: call Verilog to get the name of the port;
13: write the name of the port to the node list;
14: }
15: }
16: else
17: if (sub-module is a module)
18: submodule_search (sub-module)
19: 1}
20: }
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foreach  test stimuli do
apply new test vector;
for each injected fault do
apply new fault;
analyze the fault effect;
end for
new injected fault;

end for
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code
program mem program mem
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1: initial
2. integer : No_effect = Detected = Not_detected = 0;
3: for each test vector do
4: $freadmemb (“workload.bin”, data_mem);
5: testbench run ... until program execution done;
6: $fwrite() fault-free run data to “ goldenrun.mem "
7 for each injected fault do
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8: $fwrite() faulty run data to “ faultyrun.mem
9: if ( goldenrun.mem equal to faultyrun.mem )
11: No_effect++;
12: else
13: if (error detected)
14: Detected++;
15: else
16: Not_detected++;
17: new injected fault;
18: end for
19:  new test vector;
20: end for
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