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New Nanoarchitectures for Post-CMOS Era
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The complementary metal-oxide semiconductor (CMOS) based on the silicon metal-oxide semiconductor field-effect transistor (Si-MOSFET) may
reach its limit within 10 years. However, no new solution has been proposed yet for the post-CMOS era.

Toshiba has been working on building new nanoarchitectures for the post-CMOS era using the most realistic methods possible. For this
purpose, we have developed new circuitry using post-silicon memory and transistors, three-dimensional (3D) circuitry, fault-tolerant circuitry,
network circuitry, and soon.  Among these, the design of high-bandwidth 3D memory and fault-tolerant circuitry is the most important.
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Block diagram of 3D-stacked memory circuit
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Cross-sectional and top views of memory circuit
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Comparison of memory bandwidths

25




F7:, 16Cy N FERIC 702 N—BE A LCT 7L ATE
BT ERTERR L7z,

LR FT L7z AR A2 D LN FilEZ BAED o 7ok R
ZRBISET, FHHEBFR TNV FIEERLTWS, D
2WICHEEDOAEVIE, BAHR Y720 G N, /s RETH
5705 Ao 3RICEEED AT T, /3> FEAHS AL A Y
7201 TNNA N/ shHBRZ Do DFN 3T XY HEE AN
THIEIZRY, HIFRATUNLSIMREOR MV Ay 7127425
ZElE v,

4 KAV O/HOIT—HCIEERER

MOSFET % L2 @2 O T Y ASELT, Bl
TRORBBERMEEZLNDLDIL, TV LR ED
KFI)TAXIG VAR =K F/)F2—7 (CNT)hF >~
VAZ T TH D, BB SN AzpEn RO CNT b
FGYIVAT R TN ZREK 5L, CMOS D545 D1
B2, S, Binm 0K EE C~F il R A
HIHDS L ETH B720, MOSFET XN KA %L, FFH
PEDIEEDXNKELRD LN TFHEND, ZOREE R
THI2F, FFERTITEAORRZTFTRL, FHELNLT
EHDE RIS B HAM AU EEAT K TH 5o

WL, CORESOENLAELATT—RBIETHIENT
&% "I —HUMBENE Z2HE L, Z2LT ZoHCHE
BB EH S LSOV, Ripx EARLED T L% #T5
7o, HOBHE N B RA > )ary ¢cx L, “Yyay
CMOS” THEILTWA, 2FD, KA avugLI)a
> CMOS [ ORIRIMNEE L 72 % o JHEE AR & LB HEME DS
EWERB DRSO RS o T, T S M o 7 B I i

Het IER Het IER Het

FRIZEEE e RIZEEE - RIZEEX [ FRIZEEX - SRIZEE

CMOS CMOS CMOs CMOS CMOS
IOvIES IOvIES

(a) HERELD CMOS FHIEEIER

At | At - et
e | | onr || e | | BT || emEs
CNT “oMOS CNT “oMoS CNT
NSV IAK NSV P& NS> P A&
JOvIES JOvIES

(b) CMOS * CNT M2 P AAD S HH B RIZE R

4. CNT hZ2 P RA2ECMOS ZHAEHE /=B HIEE R — HHEE
HHWEA ) TV AL FEEAE WYY 3y CMOS 2 MlA A bES
ZET, RIS RE CREFEOR AN EITE S,

New logic circuits combining carbon nanotube (CNT) transistor and CMOS
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Error-recovery circuit
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Results of error-recovery circuit demonstration
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CNT/CMOS hybrid circuit with error-recovery circuit using CMOS
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