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Abstract

As the production process for silicon-based integrated circuits approaches physical limits, a lot of attention is
focused on the new semiconductor materials to overcome these problems. Carbon NanoTubes(CNTSs) are attracting
a lot of interest as one of the most competitive materials with excellent electrical transport and scaling properties,
and CNTFETs using CNTs are gaining popularity as next-generation semiconductor devices. However, since the
technology to place CNTs in a certain direction and interval on the wafer is not yet mature enough, it is difficult
to construct all necessary circuits with CNTFET only. So, there is increasing interest in a hybrid configuration
using MOSFET and CNTFET together. Because SRAM plays a role as a cache in microprocessors and is a critical
circuit block influencing microprocessor performance, research to implement existing SRAM in a hybrid form is
steadily progressing. Therefore, in this paper, we will explain the design method of hybrid 8T SRAM based on the
existing hybrid 6T SRAM and discuss the performance difference between the two circuits.
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Fig. 1. Conventional Hybrid 6T SRAM [12].
J3 1. 7= hybrid 6T SRAM [12]

I8 12 [12]9014 AlFet hybrid 6T SRAMS X
11 9ok, MOSFETO 2%t #4449 7|2 6T SRAM +
25 7Rke g g7)/27] S FAI7IAL CNTFET
SgEAe Adg 25 27 Y6l Hold AR
(MN3, MN4, MP5, 181 MP6)= 7]& A& 7|t
MOSFETCO & Hgstal Holg AdHe} HE ZRI(BL
7} BLB)Z 91Z3sk= FE(MN1Y MN2)2 CNTFETS
2 5kt o9t T2 FRE EAFHoE HHY|
A3l 19 1014 CNTFETS CNTE AFoh= 97152
CNTEET <tol Hjx|5t9da, z+ EHAAEQ Fdo]
NFETSl 7 3o 2|3l PFETY 3% siRFC
2 7 m@siqrh olgd #449 #skE hybrid 6T
SRAM CNTFETO24t o]F0jz] 6T SRAM Xt} #
7] A|AoflA] oF 3ulje] 4 T1=|al A7) HEHofA oF 2
Ho] a7t IAAEE 97 A oF 208 B F7Fsh
Ack. F ZojA 97] Adoll= & Zol7t AR
T 32 27 Q7] A A} 27] XA Aojofi= & o]
(9F 38 283 oF 108H)7F AATH121[13].

weha, B =RoAE= hybrid 6T SRAMY ¢7] A
¥& £9] hybrid 6T SRAMY ¢I7] A%S TN

¥

K

(338)



A Study on the Design Methodology for Hybrid 8T SRAM 97

WINL WL ——

e |

=1 , =

MIN T 4 na MNZ

—‘ N4
A

— GND

Wdd

WL RWL WBLB

L
RBL F:O]

MNG

—= GND

Fig. 2. Proposed Hybrid 8T SRAM.
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Table 1. Read Delay, Power, and PDP of Hybrid 6T SRAM
and Hybrid 8T SRAM depending on MN7 & MN8
gate width.

H 1. Hybrid 6T SRAM 12|11 Hybrid 8T SRAMS| &i7|
X|gi, H2, 72|17 PDP

MN7 & MN8 Read Read Read
gate width (nm)|Delay (ps) | Power (uW)| PDP (aj)
?}{Eﬁd[f;] N/A 10400 | 0.080 831
32 15570 | 0.030 461
64 90.42 | 0.031 2.76
9% 66.54 | 0.030 1.97
128 5489 | 0.030 1.67
Hybrid 8T 160 4639 | 0.027 1.26
SRAM 192 5332 | 0.029 152
224 4941 | 0.030 1.48
256 46.86 | 0.029 1.36
228 3800 | 0028 1.07
320 4224 | 0.030 1.28

o] Holtk CNTFETS W ﬂr 370l gt A Fgo
2 29T 5 e He FHH o= Hrie weithal &

T AHH16].

Table 2. Write Delay, Power, and PDP of Hybrid 6T SRAM
and Hybrid 8T SRAM depending on MN7 & MN8
gate width.

H 2. Hybrid 6T SRAM 12|11 Hybrid 8T SRAM2| M7|
X, M= TJ2(1 PDP

MN7 & MN8 Write Write Write
gate width (nm)|Delay (ps) | Power (uW)| PDP (aJ)
SHgE;j[d[sz] N/A 1170 | 0752 8.80
32 11.98 0.809 9.69
64 12.25 0.868 10.64
9% 12.53 0.927 11.62
128 12.81 0.990 12.69
Hybrid 8T 160 13.09 1.055 13.81
SRAM 192 13.38 1.122 15.01
224 13.67 1189 16.25
256 13.96 1.257 17.55
228 14.29 1326 18.95
320 14.64 1395 20.42
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