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METHOD AND APPARATUS FOR DETERMINING RELEVANCE VALUES

FOR A DETECTION OF A FAULT ON A CHIP AND FOR DETERMINING A
FAULT PROBABILITY OF A LOCATION ON A CHIP

= PXEABE

(<) —HANH R WBERGM)ZF FF AL BB EET— % —
HEDESAGTEZ - BARBROR-—F-_HEMMERTHLEZ — BT
FEmMZ—abdz—HBUARN -G L— KB R B FEasT
LB AN —HEDBEMAGEREN—F 88 K)L AKX &P
FZHBKRARZE-ARKETEAANE -G AGFT B2 — AR B A
FHEUKD)) AEMAEE=Z2RKAR2E— R AZE N8
MBEREFEZHE B —REREUAESHAZE_HEMMER S H L2
H-REHHMZ—F=HAKBEAEE L PEHE—REFMH(YEkn)EL
HAFTHZARKA LA ERAZZANETF MM N L L WA
REM) A BB EEANMN Z LB AL I HATBOT LG AL =
B KB XA EFUKID))ASL S L EESG,m)2 %8 S8 2 m)4e H
MZZE=#HEBEKMBAZTHENKn)ZMY—MBERTE -

o = EXRARE -

A method is described for determining relevance values (R(i,m)), each
relevance value representing a relevance of a combination ((i,m)) of an input node
(1) of a first number (I) of input nodes with a measurement node (m) of a second
number (M) of measurement nodes for a detection of a fault on a chip, the method
comprising: applying a third number (K) of tests at the first number (I) of input
nodes, wherein each test (k) of the third number (K) of tests defines for each input
node (i) a test input choice (U(k,i)); measuring for each test (k) of the third plurality
(K) of tests a signal at each of the second number (M) of measurement nodes to
obtain for each measurement node (m) of the second number (M) of measurement
nodes a third number (K) of measurement values, wherein each measurement value
(Y(k,m)) is associated to the test (k) it was measured for and to each measurement
node (m) it was measured at; and determining the relevance values (R(i,m)),
wherein each relevance value is calculated based on a correlation between the third
number (K) of test input choices (U(k,i)) defined for the input node (i) of the
respective combination and the third number (K) of measurement values (Y(k,m))
associated to the measurement node (m) of the respective combination (i,m).
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function Paths = graph_findpaths(E,n1,n2)
%% Find paths from node n1 to node n2 in graph with edges E.
% E(e,:): Graph edge e
% E(e,1) = Start node number of edge e
% E(e,2) = End node number of edge e
% Paths{p}(j): Node number of j-th node in p-th path
Path = n1; n=n1; % Start with n1
while 1
eb = find(E(;,1)==n); % Edge numbers branching from n
nb = E(eb,2); % Nodes brunched from n
switch length(nb)
case 0 % No node branching from n, n is an end-node
Paths = []; break
case 1 % One node branching from n
Path = [Path nb];
n = nb;
if n==n2, Paths{1} = Path; break, end
otherwise % Branching into multiple paths --> Recursive call
Paths = [];
for b=1:length(nb) % Branches
subpaths = praph_findpaths(E,nb(b),n2); % Starting from nb(b)
for s=1:length(subpaths)
if ~isempty(subpaths{s}) % Append to 'Paths' and add
Paths{end+1} = [Path subpahs{s}];
end
end
end
break
end
end
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function dist = polygon_ndist(Point,Polygon);
% Returns closest distance from ‘Point’ to ‘Polygon’.
%
% Point(n) : n-th coordinate of point in N-dimensional space
% Polygon(n,v) : n-th coordinate of v-th polygon vertex (a.k.a. node)
% N x V matrix, N dimensional space, V vertices
% dist : distance from ‘Point’ to ‘Polygon’
% .
% Check distances to each line segment
(8 [N,V] = size(Polygon);
for s=1:V-1 % Segment s between vertices s and s+ 1
dist_seg(s) = segment_dist(Point,Polygon(:,s),Polygon(:,s-+1));
end
% Return the smallest distance to any of the segments
dist = min(dist_seq);

function d = segment_dist(x,x1,x2)
% Returns distance d from point x to a line segment between points x1, x2.
% X, x1, x2 are points in n-dimentional space.
%

% t is parameter from x1 (t=0) to x2 (t=1)
S = (x2-x1)"*(x2-x1); % Length of segment
t=-(x1-x)"* (x2-x1)/S;
ift<=0, d = norm(x-x1); % Before x1, x1 is closest .
elseif t>=1, d = norm(x-x2); % After x2, x2 is closest
else xt = x1 + t*(x2-x1); d =norm(x-xt); % Line is closest
end

\I1i¥
Jiy
p—
N
i




201030357

16/18

o O O N O IO O O
O w0 0N < <+ o0 0 NN~

2272 NN o NN NN NN NN

004,

o

(W] BTxT Ty

00€
¢ 007

oog 0

041 i
(\ . .\ow_mxs_r 0670
. VRS AT Y-

..

..
.

s 2 B E




201030357

17/18

1710

e — B0 E O ER A R — S = 8 E (K
IS, Hohass = 8 (K) Rl 5 — B0
E TS A BT B AR (U (D)

1720~—

BRSSO (O KBS 15— BB - JIHEAE

25— B (VDB R (> —(25¢ - LI

BT — B | (DB A2t A
T(m)z — 25 = B El (K) B

1730~—"

P BIHMBERG,m) » HS— BB BTN
B B 5l A BB () 2 = B ()
(B A (U, ) SEATBRE A B A
(i) S R BRE (). 3728 = B (K (B B
(Y(om) R HEmTI = FE

JE [

217




201030357

18/18

1810~—

PIEMBHMERGM) * F—RBMESR 58

B (D A g2 —8 ABRLO)HE— 5 __HH

M)EREI B — B = AR () — R 5 (,m)
Rl DAl —a A E— 508

1820~—

PUE BRI en e — B H PR TS TS
SRR BBy, ) BIR%EE Tl
VIR E PGSR L 13—~ EER(
L(x,y,2),i,m,p) > HHE—E5R SO EZH -
8 H (s A EIEE 8 A BRI (FEIRZES
B H M EHEEEZ — AR (m)

ELHAEE SRR BE(L(x,y,2), L m, )N I FH s A
hG)(% B RS p H HA ) L I B AR (m) (5 B
B pIERZ ) A & BB RG,m) IR E%
EIEE PR B Rm I e IEER

Fx,y,2)) :

18

Jmf




201030357

W~ 3 ERAE
(MARHEERERBAF (17 ) B -
(2)AKREE 2 s AR EERS

1710 ~ 1720 ~ 1730...25 &%

% AEZHCEXE > FRHTREBTRAHMOLER




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS

