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Abstract

In this paper, we present an efficient test algorithm for data processing function of
MC68000 uP. The test vector for functional testing is determined by stuck-at, coupling and
transition fault for data storage and transfer. But for data manipulation it is determined by a
boolean function of micro-operation, This test algorithm is composed of 3 parts, choosing
optimum test instructions for maximizing fault coverage and minimizing test process time,
deciding the test order for minimizing test ambiguity, and processing the actual test.
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Algorithm A

// choose optimum test instructions //

Procedure Optimum Test Instruction
declare C,—class of test execution graph
Gs<structural dominant graph
G~ functional dominant graph
Ge—eligible graph
begin
for all instructions do begin
compose test execution graph of instruction;
determine C, of test execution graph;
end;
for all test execution graph do begin
determine G, by Ci;
determine G, in Gs; / Gs is complement of Gy //
determine G, in m;
G*«GsU G,U Ge; / final tert execution graph for test j

take instructions in G*; /# optimum test instructions //
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Table 1. Optimal test instructions for MC68000 uP data processing function testing.
operation type testingorder essential graph instruction erigible graph instruction
4 SWAP D1
data-movement 6 EXG D3, D4
operation 7 EXG D5, A0
8 EXG Al, A2
23 UNLK A0
41 LINK A1, # (displacement) MOVEQ. L #data, D0
3 : MOVEA. L D6, A5
g9 MOVEP.L A0@ (d), D6
20 MOVEM.L A2@+, {reg. L)
2 LEA AO@ (4, D0), A2
43 MOVEM. L {reg.L), A2@ (d, D2)
49 MOVE.W SR, A4@ (d, D4)
50 PEA PC@ (d,D7)
57
integer-arithmetic 5 EXT.L D2
operation 52 CMPM. L A6@+, A0@ + ADDA. L $#data, A6
14 DIVS XXX.w, D5
19 TAS Al@
21 MULU  A3@(d, D3), DO
48 CLR.L.  A5@ (d, D5)
51 ADDL L #data, A6@ (d, AD)
58 SUBQ.L #data, AO@ (d, A1)
59 NEGX.L A3@ (d, A4)
62
logical-operation 37 OR.L  XXX.L,D7
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operation type testingorder essential graph instruction’ erigible graph instruction
39 NOT.L A4@ ()
60 EOR.L DJ, A1® (d, A2)
shift-rotate operation 13 LSL. L #data, D7
15 ASR.L Do, D1
38 ROR.L XXX.L
61 ROXL.L A2@(d, A3)
bit- manipulation 64 BCHG.L D2, Ad@(d, A5)
operation 53 BSET.L #data, A1@+ BCLR. L # data, XXX. L
63
binary-coded decimal 18 SBCD D3, D4
D operation 54 NBCD A2®-
55 ABCD A3®@-, A1@®-
program-control 33 BSR. W (label)
operation 35 RTR
17 SCS D2
24 DBCC D7
25 DBEQ DO
26 DBGE D1
27 DBHI D2
28 DBLS D3
29 DBMI D4
30 DBPL D5
31 DBVC D6
32 SCF XXX. W
34 SGT A3@
40 SLE A5@®@-
42 SLT A6@+
45 JSR PC@(d)
46 SNE XXX.L
47 ST  Al@(d)
56 SVS  A5@ (d, D6)
system control 1 RESET
operation 11 MOVE A3, USP
10 MOVE USP, A4
16 STOP # XXX
36 RTE
65 CHK A5@(d, A6), D3
12 ANDL W i data, SR
44 MOVE PC@® (4, D1), CCR
no-operation 2 NOP
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Algorithm B

/t determine the test order of optimum test instructions /

Procedure Sort (d, A, B)
Jt subroutine for sorting of instructions #
begin
sort the group for A; // indrementing order for A/
sort the group of the same A for B; / incrementing order for B #
let the sorted group to X, X+ Xg;
end;
Procedure Test Order
declare C;—class of test execution graph
C{—sub-class of test execution graph
B,—block of test execution graph
B#- sub-block of test execution graph
K —complexity of test execution graph
P —depth of test execution graph
r—commandability of source kp
q—observability of sink
m-bit size of memory
n—bit size of operation
begin
for i= 1 to 16do begin
take all test instructions in C,;
determine k and p of all test instructions in C,;
group instructions of the same k and p;
call Sort(e, k, p);
fora=1 to e do begin
for all instructions in C{
determine r and q;
group instructions of the same r and q;
call Sort(l,r,q);
for j=1 to | do begin
for all instructions in B,;
determine m and n;
group instructions of the same m and n;
call Sort(s,m,n);
for #=1 to s do begin
take the B?;
end;
end;
end;
end;
end;
end;

end;
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55555555;55555555
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00000000;55555555
55555555;00000000
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Algorithm C

//process of test for optimum test instructions//

Procedure Test Processing

a:

€

declare Vs—test vector for data storage function and transfer function
Vu—test vector for data manipulation function
S (I) =+source of instruction
D (I) =»sink of instruction
begin
for all test instruction do begin
take instruction; /according to increasing test order//
determine V,;
determine Vu;
V*—V,U Vy;/final testvector for test instruction//
for all V*do begin
initialize S(I) and D(I) with V*;
ececute instruction;
compare D (I) with expected value;
if result *expected value then goto error;
end;
write “GOOD"
end;
rror; write "ERROR”
end;

; stop
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