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Abstract It is obvious that scan testing is the prevalent design for testability DFT in very large scale
integrated circuits test. However scan architecture in digital circuits causes much power consumption
because when scan vectors are loaded into a scan chain the effect of scan-ripple propagates to the
combinational logic and redundant switching occurs in the combinational gates during the entire vectors
shifting period. Hence low-power design becomes a challenge for scan test. In this paper a low-power
scan architecture—PowerCut is proposed for minimizing power consumption during scan test which is
based on scan chain modification techniques. Blocking logic using transmission gates is inserted into the scan
chain to reduce the dynamic power in shift cycle. At the same time based on minimum leakage vector a
controlling unit is inserted. It makes the circuit slip into low leakage state during shift cycle. Thus leakage
power is also decreased. Experiments results indicate that this architecture can effectually reduce the power
during scan test and it has little improvement in area or delay overhead compared with other low cost

existing methods.
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Table 1 PowerCut vs. NOR
1 PowerCut NOR
Ckt. #gates = Flip-Flops NOR Gating mW  PowerCut mW Improve in Leakage Power  Improve in Test Power
Over NOR % Over NOR %

S1238 428 18 0.44 0.42 6.53 4.76

S5378 1004 179 3.40 3.25 15.01 4.62

59234 2027 211 4.98 4.62 16.32 7.79

S13207 2573 638 21.87 20.65 17.55 5.91

S15850 3448 534 20.65 19.03 10.17 8.51

S35932 12204 1728 33.57 31.49 14.89 6.61

S38584 11448 1426 53.23 48.99 15.05 8.65
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Table 2 Comparison of Area and Delay Among

Some Gating Architecture
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Research Background

The system-on-chip SOC revolution has brought some new challenges to both design and test engineers. Among these
challenges power dissipation is one of the most important issues. Scan architecture represents the prevalent design for testability
DFT in digital circuits testing. During test application in a scan-based circuit power is dissipated in both the sequential scan
elements and in the combinational logic. While scan vectors are loaded into a scan chain the effect of scan-ripple propagates to the
combinational logic and redundant switching occurs in the combinational gates during the entire vectors shifting period. Hence low-
power scan techniques should help to reduce power dissipation in the combinational logic. In this paper we present an elegant signal
blocking architecture which is referred as PowerCut to reduce power dissipation in the combinational logic during scan shifting. It
breaks up the scan-ripple propagation between the combinational logic and the scan chain. This is achieved by inserting a transmission
gate and a PMOS or NMOS transistor between the scan cell outputs and the combinational logic inputs which essentially decreases
the dynamic test power and let the circuit sleep into low leakage state. The proposed method is as effective as the other blocking

methods and has little improvement in area or delay overhead during scan testing.



