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B Domino logic 32nm Predictive Technology Model (PTM) based
AND, OR gate cells are compared with MOSFET-like Carbon
Nano-FET (CNFET) model based AND, OR gate cells

B The analysis done at 25°C and 110°C in HSPICE.

B Static Power, Dynamic Power and Delay measurements are
done
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Stanford Single Walled-CNFET MOSFET-like —
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HSPICE Compact Model Characteristics ineon

CNFET drain current vs. drain-to-gate voltage (Vgg) with 0.9V V4 and
substrate (back gate) grounded
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Domino Gates: AND, OR KU

Domino AND Gate Domino OR Gate
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Vpp = 0.9V for both CNFET and 32nm CMOS
Load Capacitance = 0.0002pF



32nm CMOS and CNFET Transistor —
(nf
Dimensions e

32nm CMOS PTM Dimensions CNFET Dimensions for Domino AND, OR Gates
for Domino AND, OR Gates

Transistor | Channel Gate Width | Chirality

Width (w) Vector of
x 10° m CNT (m,n)
M1 80
M1 40 (16,0) 1
M2 32
M2 32 (16,0) 1
M3 80
M3 40 (16,0) 1
M4 40
M4 50 (19,0) 2
M5 40
M5 50 (19,0) 2
M6 40
M6 50 (19,0) 2
M7 40
M7 50 (19,0) 2
Channel Length = 32nm Gate Length (Lg) = 20nm

Vpp = 0.9V Vpp = 0.9V



Simulation Results

Static Power Measurement through DC Analysis

Domino Gate | Static Power | Static power

Type at 25°C at 110°C
in Pico watt In Pico watt
32nm PTM
CMOS AND 9065 17962
CNFET AND 80.47 348
32nm PTM 9214 18516
CMOS OR

CNFET OR 92.70 578.60
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Dynamic Power of Domino AND Gate During Transient Analysis
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Delay Measurement using Transient Analysis for Domino AND Gate
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Dynamic Power of Domino OR Gate During Transient Analysis
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Delay Measurement using Transient Analysis for Domino OR Gate
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B On comparison at 25°C and 110°C, the CNFET domino OR gate
consumes nearly 100% less static power than CMOS Domino
OR gate.

B Transient power of CNFET domino OR is nearly 43% lesser than
its CMOS counterpart.

B Delay of CNFET Domino OR is 40% lesser than that of CMOS
gate.

m In case of Domino AND, CNFET AND gate offers reduction in
static power by 99% and transient power of CNFET Domino
AND is nearly 40% lesser than that of 32nm CMOS Domino
AND gate.

B In terms of delay, CNFET AND gate is 36% faster than CMQOS
gate. The overall static and dynamic power consumption of the
gate is higher at 110°C.
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