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Abstract

This paper describes a method for verifying whether a given geometrical layout correctly
reflects the original logic level description. The logic description extracted from layout data
was directly compared with the original logic diagram generated at logic level design stage where
the logic diagram is represented as a weighted multi-place graph. The comparison is based on
graph isomorphism and error messages (error categories and locations) are invoked if any
difference is found between the two logic descriptions. An efficient partitioning algorithm
which consists of two steps, candidate selection and equal weight partitioning procedure,
enables the entire verification process to occur in O(n log n) time.
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* Input data file which represent the logic * . -
* diagram of the logic level design stage. (" EXTRACTED LOGIC NETLIST ")
$ LIST . D1 NOT net2 netl
$ TITLE D2 NOT net3 net2
%%% RANDOM LOGIC CIRCUIC FOR TESTING %%% D3 NOR net5 net4 net9
/ /7 D4 AND net4d net8 net3
/77 D5 NOT net6 netS
/77 Signal description D& NAND net7 net5 net 1§
/7 D7 NAND net 18 net6 net7
$ DELAY D8 NOT net8 netlb
$ END_DELAY D9 NAND net9 net1¢ net8
$ INPUT D10 NOR netl@ netl6 net8 net2
INPUT ¢ D11 NOT netll net17
INPUT1 1 D12 NOR net]2 netll netld
INPUT2 ¢ D13 NAND net13 netl7 net12
INPUT3 1 D14 NAND net19 netl2 net 13 net9
$ END_INPUT
/77 (c)
/ / / connectivity description
/7 Net malched list Devuce matched list
NOT SIG2 INPUTI - - - - - e - - -
NOT SIG3 SIG2 Reference Relneved Reference Relrleved
AND SIG4 SIG3 SIGS8 - - - - - =
NOR SIG5 SIG4 SIG9 INPUTI netl Dl D1
NOT SIG6 SIG5 b‘IQZ net2 82 gZ
NOR OUT1 SIG6 SIG7 sres netd o S
NAND SIG7 SIG5 SIGI# S1 G4 netd D3 D5
NOT SIG8 INPUT2 31 Go netd D6 D7
NAND SIG9 SIG8 SIG1¥ él G5 nets D7 D6
NOR SIG1# INPUT3 SIG8 SIG2 SI G§ netb D8 D8
NOT SIG11 INPUT4 3107 net? Do Da
NOR SIGI12 SiGW SIG1] bUTl net 18 Dl¢ D1¢
NAND SIG13 INPUT4 SIGI2 S1G1d net 1¢ D1l D1t
NAND OUT2 SIG9 SIG12 SIG13; INPUTZ netl5 D12 D12
rrs INPUT3 netl6 D13 D13
j// Gontrol command INPUT4 net17 D14 D14
$ ' MONITOR OUT1 OUTZ aan nett) o o )
$ RUN_UNTIL/3300 S1G13 e (e}
8 END OUT2 net19
(a) ' ' )
(d}
(RESULTS OF CIREX)
VDD 3¢
GND 4¢
MOS1 ND 22 39
MOS2 ND 3 3 3¢ ) . A
MOS3 ND 55 3p ERROR : Reference SIG6 net, retrieved net6 are errcr matched
MOS4 ND 6 6 3¢ ERROR : Reference SIG7 net, retrieved net7 are error matched.
oD ERROR : Ref OUT1 ieved netl8 hed
MOSG ND 1 8 a . erence net, retrievs net are errar matel
MOS7 ND 88 3¢ Reference D6 is NOR, but retrieved D7 is NAND.
mgzg :8 (;Oglsgm = ~=> correct NOR,
MOS10 ND 11 11 38 f)
MOS11 ND 12 12 38 -
mg:}i ﬁg i; i; jig 1211, (a) Logic simulator?] 3
MOS15 NE 4§ 12 {b) Circuit extraction®] 73}
MOS16 NE 4¢ 23 (c) (b2 X Ee|x23 A 3
MOS17 NE 58 4 T
MOS18 NE 4f 34 i, e w)mey o FAH
oSt uE 0 394 o
MOS21 NE 45 57 Fig. 11. (a) Input file of the logic simulator.
M0OS22 NE 44 18 45 . . .
M0S23 NE 46 6 i8 (b) Result of circuit extraction,
M0OS24 NE 40 7 46 (c) Result of logic extraction fromib).
52 E 5 . .
mgzﬁg EE :g éd 37 (d) (e} Results of verification by comparison
M0S27 NE 4; 19 9 with error.
S NE 6 i
ﬂg;gg NE iﬂ;lg % tf) Qutput error list.

MOS30 NE 44 2 1
MOS31 NE 44 17 11
MOS32 NE 4# 11 12

MOS33 NE 4§ 10 12 )& messaged WEWH Tt

MOS34 NE 48 17 13 ) .

MO$35 NE 4 12 48 o] program® C del& F#HE % v schematic ¥

MOS36 NE 49 12 19 e
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