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Abstract

In this paper, an efficient non-scan design-for-testability (DFT) method for controller circuits
is proposed. The proposed method always guarantees a short test pattern generation time and
complete fault efficiency. It has a lower area overhead than full-scan and other non-scan DFT
methods and enables to apply test patterns at-speed. The proposed method also shortens the test
application time through a test pattern re-ordering procedure. The efficiency of the proposed
method is demonstrated using well known MCNC’91 FSM benchmark circuits.
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Procedure Non-Scan_Controller (Circuit C)

{
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C = Make_Combinational_Circuit_Model(S),
/[ EEE 20 LiEt ATPG +&
TP = Test_Pattern_Generation (C);
/) HOHE HIEX OFT IS 5 g
S’ = Apply_Non-Scan_DFT_Method (S);
/S RoE HAE WE WHWE &iclE
RTP = Arranging Test_Pattern (TP);
return (S, RTP);
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Table 1. Test Pattern and Test Response for
the Generated Combinational Circuit
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Procedure Arrange Test_PauernstTest Pattern Set TP)

s
!

RTP=NULL; //3&0! 88 HAE JE X FBL RI/%
STP = Sort_Test_Pattern_Set (TP, //HAE BE ¥ F&
while (STP '= NULL) // 98 BAE BEO EHGE S
!
Select a_Test Patiern tRandom_Value, STP) . // N8B GAE BE P HE
Search Siate Transiion (CS); // P B8E BUNANNY SHEOEBY
Place Dummy _Patterns_in RTP (): //@ 2839 JNBE 48
Push (P, RTP,; Pop (P, STP); 8§ = \§;
while t1)
i /I PY GRYAS S8 AGLGR Zgns
//ELE JEY U7 &8
Select a_Tesi_Pauern (SS, STP) ;
if 1§5= =CS) Push (P. RTP); Pop (P, STP); SS=NS;
else break:
'
!
H
rein RTP; // A% X8 &5
'
!
Procedure Select_a_Tesi_Pauerntint Group, Test_Patern_Set STP;
;
P = STP[Group]{Top]:
CS = Curremt_State of P; // H8F WEY AT &4
NS = Next Stare_of P; // &8 HEY UK 48
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Fig. 6. Test Pattern Reordering Algorithm.
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