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A leakage current cut-off device for a ternary content addressable
memory is provided. The storage cell of a ternary content
addressable memory may be in active mode, standby mode and
cut-off mode. This invention applies a multi-mode data retention
power gating device to the storage cell of the ternary content
addressable memory to reduce the leakage current in standby mode

e and cut-off mode, and support the full speed operation in active

mode.
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> BARH
[ %80 A7 B 2 A 4B 3K ]

ABAHAN R ARET KA R ERAL
KE -

[k AT #4#7 ]
Z UM A & a3 1 32 (ternary content addressable memory,
TCAM# 2 AR I EHHER  BFEBRLS—RIIHZANE
6 T & hk 2218 58 86 H(TCAM cell pair) > 8 — fg $f & 5~ — 184 su(bit) »
H & 4 — £ 757 31 18 #6 (storage cell) 1 — & Bf| 38 3¢ 1% Be (don’t-care
cell) o 4 — B4 7T AL A 7T 58 470"k & (zero state) ~ 717 4K A& (one
state) R 7X7HK A& ¢ BbX7 MK B A4S A & B 78 4k #& (don’t-care state) o £ 77
WRIBZ AL EMENERTRUAELER Vop' WA %A
BEmEBRETRUAREE -
Z U B AL T AR AL A 3R AE 8 K (active mode) L 4F
A X (standby mode) * & F T4k (word line)WL 4% 4| o #BE4E X 7T 46
% 3% B $& 4E (read operation) ~ B A 4% 4k (write operation) & & 3#9)4& 1
(search operation) > 4% 3] &R A X BWHF  BRAIMAHEE
HEMEREX > BALHENTHAMTROREER

LARBRZ TR BELRBE TR R HE g W TF
ERER MBEIRAKXIMEARERZER > EEFHRAHHT
EREE BhEEERNREM -

¥ 1 BATZ 8 odits 0 AR N BE 4B Riw
3% %% & & & 88 (n-channel metal oxide silicon field effect transistor, 32
Z NMOSM,, Mg 4% € B 4] #7(NMOS diode data-retention
power gateing technique) &R E R o # 3R X 8 - NMOS M,y B
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B Z AN BT AT R AL B XA 73R8 AR 69 FF 3% &2 i NMOS M,
18 33 Wb A % 3% 2 243 B (full speed operation) ; £F# 4 R, 8% > NMOS
MA M B> Z AT Zakin e B 2 A8 T R e it
—#&#% NMOS(diode-connected NMOS)Mg * & & i (leakage current)
TSR 4R 3% NMOS Mg % E 7 & #% 3b3% (virtual groung, VGND) £
440 B B (saturated voltage) » % E3m(E/R Vo) BE TR TR 245
& » B MR ER

S22 4 e A 7 ) & ) A& 3¢ f& #¥ (Synchronous Dynamic Random

Access Memory, SDRAM)¥ €. 2 %9 > (2 R AN Z U 5] L 4k e &

O B kAR BN KR MIRE)ZH L > bth B RER
PRk B Z AT RAE— S RARRER -

[#ARE]

AMALEZ R ABARB—BZANS T LB
BERREEE - LA A $HARMBETRE S BN E— 5 BRA
BEXZRBRER ERSEAMBERENEEZZF —REmBF -
BEBINEBNZ AN T AR LR EIHFLREAOEE

O MEENMZHE R ES AP SRR RA
MERREMAKREEREREHBEEEX - THRAFH AR
BEBKXTZRIA  EFABBERK ZRAHEZIEN
T BRZXARLBER -
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8,4 75 30 1% B8 ¥ (memory cell pair)Z B %] - — R IB B H &4
— B¢ 17 @ & B 10(storage cell) 2 — & B 78 22 & M
20(don’t-care cell) ' #F A 10 L &AL A 20 X
2L NMOS i# # 48 4 4% ML(match line)» BB R 2 2B
1002 # S EAMBERENZLEIOCZHEAMBTREMNEK
E302BEHAZEMERER 20 3 3 A B2 K (sleep
signal)» £F—ZR S, AHRERIRBER  TRMFAHRME
X E RS ABRGEAOD) RZABURIXABALE
(LAH“1”) -

O SHAMBEREMHEE 30 2— Kbl mnE 3 B -
REAEAE S EBAF _RERTHNRBBEZARNETEHE

ARz BEmGEEHRE Ry VGND)E M » B — 13 3%
REBBURE—ERS . FoEREEBBERE K S
EEAGE R SIAZANRETEALERZEME R
BREZKEBGFAEAAE BYHABRERAEMBATEREZH

77 15 2 %) W& sleep & msb & 5= » sleep  msb & 5= £ R 4815 % °

WwB A~ 5 — NMOSM, 2R BEEAHF—EEN > R
BAEA R RN MEEARE —fFREHRR - £ = NMOS
6 M, Z R4 45 EZ%— NMOS M, ZR#& » = NMOS M, =
Mg A E _EREEn - F = NMOS M2 2 R#EH K —
NMOS M, Z & 4 K i& #& — = & % (diode) ~ #& = 4% %8
NMOS(diode-connected NMOS) &% # =— #& &
PMOS(diode-connected PMOS) » K F 3 F 4% A #% — 1% 2

NMOS » o B ¥ % = NMOS M; -

EHRAERXE > FHEIE sleep=0- £ —1E3%% S, B E
(sleep=1)82 % — 1235 S, 2 A A1) » Bl RKEHRPPTEH
RAM(OR gate)d0 EEH E 5K S 8 E R AK/MKRHE
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X sleep=1> % — 123 S, A (sleep=0) T EHMB LRI X
HAEE msb REE 5% S, XL EBHE - """#ﬁt%ﬁlﬁﬁkﬁi
(non-“X"#k )6 > B AR B I HFME msb=0- F — 12 3%
S, % H (msb=1)- b4 A& & ¥ 1% 7 4 X (data-retention mode)
RzZABEMBARE(X RE)ST > BHATRBL I FHE
msb=1 % = {5 3% S, A (msb=0) - # A # .k # X (cut-off
mode) e $ A MBEREHNEEIOZHMEHEX - EHRAAE
BARBEBEX X ABEAER— -

o B X %S | B-f® S,
8 R I 1
% #4775 K 0 !
A 1k A 0 0
%.——

BEBRKXT  F—RERSIAF_MER S, THACL)
¥ — NMOS M, 1 & — NMOS M, % B BL 24 % 3% & 2 i€ X (full
speed operation) > sLEF# B E R VOND X TR AT H TR
ME > HEZANST a8 a8 R i o

EHREEREAT  E—R% SIARCO)AE K S
BECI) F— NMOSM B> ZF=—NMOSM, M /RE
HER 1B NMOS(E=NMOSM)ZENBHERMN E4MH
Fo & 4 (satuarted potential) B F LI 2 £ T3 2 E
TR E R 0 B ™k E R (leakage current) 1K o

BEBKXT F-ER S RE-MER S ¥ AHRCO)
% — NMOS M, ft % = NMOS M, # i - 7 12 % 16 2 £ € 5
ﬁi?];%#&'akﬁé’%%)‘ﬁ]zéél]&/]\o
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