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A Study on Repair of Scan Design Rule Violations at Clock and Reset Pins
of Scan Cells

XK -BMiET
(Insoo Kim - Hyoung Bok Min)

Abstract - Scan design is a structured design-for-testability technique in which flip—flops are re-designed so that the
flip-flops are chained in shift registers. The scan design cannot be used in a design with scan design rule violations
without modifying the design. The most important scan design rule is concerning clock and reset signals to pins of the
flip-flops or scan cells. Clock and Reset pins of every scan cell must be controllable from top-level ports. We propose a
new technique to re-design gated clocks and resets which violate the scan design rule concerning the clock and reset
pins. This technique substitutes synchronous sequential circuits for gated clock and reset designs, which removes the
clock and reset rule violations and improves fault coverage of the design. The fault coverage is improved from 90.48%
to 100.00%, from 92.31% to 100.00%%, from 95.45% to 100.00%, from 97.50% to 100.00% in a design with gated clocks

and resets.

Key Words : scan design, rule violations, gated clock, gated reset, fault coverage
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Fig. 12 Simulation waveforms for Fig. 8 and Fig. 13
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Table 3 Experimental results for the circuits in Fig. 8

and Fig. 13
a9y 832 I 1338
Total Gate # 13 18
Total Gate # (H] &) 1 1.3846
Total Dynamic Power 84.4536 nW 198.9830 nW
Total Dynamic Power
(s8) ! 2351
1ZAEE 90.48 % 100 %

x 4 07 93|22} 17 148|2e] 37 AD
Table 4 Experimental results about Fig. 9 circuit and Fig.

14 circuit
a3 982 a9 1432
Total Gate # g 9
Total Gate # (¥]&) 1 1
Total Dynamic Power 99.8978 nW 101.3168 nW
Total Dynamic Power
(18) 1 1.0142
I1ZAEE 9231 % 100 %
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Table 5 Verification of proposed design method from
general clock generator

71&
9 e |[2ARRNE
178z | <R ;27 1€ a8
Total Gate # 20 30 38
Total Gate #
() 1 15 19
Total Dynamic 58224 nw| 60198 nW P
Power
Total Dynamic
Power (4]%) 1 1.0339 26977
# of Rule
Violations 3 0 0
2RHEE 83.16 % 100 %

Checking Capture Clocks ...

FYI: Clock pins of 1 flipflops are reachable from clock port ‘clock’.

FYI: Clock pins of 3 flipflops are not reachable from clock ports.

ERROR : SCRC-3: there is no path from capture clocks to clock pin of
flipflop '/div4_reg’.

ERROR : SCRC-3: there is no path from capture clocks to clock pin of
flipflop */div16_reg’.

ERROR : SCRC-3: there is no path from capture clocks to clock pin of
flipflop /div8_reg’.

adE 18 18 17382 E 7= AWMAIIHE o|23510] H|
A2 EE A9 log file

Fig. 18 Log file generated during test using classical scan
design method for Fig 17

Checking Capture Clocks ...
FYI: Clock pins of 4 flipflops are reachable from clock port ‘clock’.
FYL: All clock pins of flipflops and latches are reachable from clock ports.

a8 19 13 177328 MdAHAY|&EE H8
e Ale| log file

Fig. 19 Log file generated during test using proposed design
method for Fig. 17
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Table 6 Verification of proposed design method for a
circuit designed in RTL leve!

N 71E 2BAANEBARA &
=
= A8 Mg
Total Gate # 412 435 484
Total Gate # :
| 1.
18) 1 1.0558 1748
Total Dynamic| 96.3506 | o0c 5101 v |2025163 uw
Power uWw
Total Dynamic
Power (¥]%) 1 2.1299 21019
IAPAEE 94.68 % 97.99 %

Checking Capture Clocks ...

FYI: Clock pins of 21 flipflops are reachable from clock port ‘clk’.

FYI: Clock pins of 17 flipflops and 12 latches are not reachable from clock
ports.

ERROR : SCRC-3: there is no path from capture clocks to clock pin of
flipflop '/clk_4_reg’.

ERROR : SCRC-3: there is no path from capture clocks to clock pin of
flipflop 'Adata_3_reg[2] ’.

ERROR : SCRC-3: there is no path from capture clocks to clock pin of
flipflop 'Adata_3_reg[1] ’.

FYI: The number of flipflops controlled by gated clocks reported above is 0.
FYI: The number of flipflops, of which there is no path from capture clocks
to clock pins, are 17.

O 20 7|& AHHAIISE HEst HAE 32| |og file
Fig. 20 Log file generated in test using classical scan
design method
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Checking Capture Clocks ...
FYL Clock pins of 38 flipflops are reachable from clock port ‘cik’.
FYI: Clock pins of all flipflops are reachable from clock ports.

aE 21 dAHHY J|1s8 M8 F HAE $£82 og file
Fig. 21 Log file generated during test by using proposed
design method
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Table 7 Experimental results for circuits in Fig. 10 and

Fig. 15
¥ 103812 a9 1532
Total Gate # 12 15
Total Gate # (8] &) 1 125
Total dynamic power 2.79%4 nW 4.4424 nW
Total d i
0 ynilrmc power ] 1585
(H§)
IFAEE 95.45 % 100 %
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Table 8 Experimental results for circuits in Fig. 11 and
Fig. 16
I 1132 1391632
Total Gate # 14 16
Total Gate # (H]&) 1 1.14
Total Dynamic Power 2.7964 nW 3.8201 nW
Total ic P
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