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A leakage current cut-off device for a ternary content addressable
memory 1is 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
and cut-off mode, and support the full speed operation in active

mode.
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u~s BHRHA
[ 2508 prr B 2 F 4748 3% )

ABERGAM = TRET AR ERE TR
RE-

[ Serr ]
= AR A 4k 318 8 (ternary content addressable memory,
TCAM)# 5 ARJEHRMER  BEEKLES —RIIHZTRE
® T % 4k 3206 B B $H(TCAM cell pair) » 4 — i 3 & 7 — 184 7t(bit)

' H & 4 — £ 17 12 18 Bb (storage cell) #2 — & Bfl 18 3¢ 1% B8 (don’t-care
cell) o & — B4 7L Z £EFF1E 7T A A0 4k R (zero state) ~ ”177K A& (one
state) B VX7 Kk BE 0 sb”X7 Uk AE A% A & B 38 0K A (don’t-care state) © £57F
WL AL EMENRBETRUAELER Vpp MAH A
BEwmERBETMUEE -

Z AP BT R HE I 2 T A6 A7 A 73R4 48 K (active mode) #2145

#.#2 X (standby mode) » & F st 4k (word line)WL 3% 4] o 34 X 7T 46

2 3% B33 4 (read operation) ~ B A#%4F (write operation) & & ) 4% /£

® (search operation) > 45 5] &AM X EHHME > BRI THERL
BEMEREX S BALHENETHAMANGHEETH -

EABBAZEH BETRBEBEMNE SR R R
LERER MBREAARPMEAXTRZERE  EZEHAHHT
FEEE BLEEEEmIAER-

do¥ 1 B~ el ARAKIEE NiAELE Ay
3% % J& § & 32 (n-channel metal oxide silicon field effect transistor, 32

2 NMOSM,, Mg A& & R 4= 4] F 45 (NMOS diode data-retention
power gateing technique) 1% 8 T iR o M #E/EAL X 85 » NMOS M, F
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B ZUR BT R ak I A A7 2 1R e e B E ks & s NMOS My
i 3 Wb LA % 3% 2503 B (full speed operation) ; fF#%4#£ X 8 - NMOS
MA BB = ARET AR BB H I B EREEgBEmnERi
—#242 NMOS(diode-connected NMOS)M5, > #& & /fi(leakage current)
RS —FREE NMOS Mp 7 E R JE # 3% (virtual groung, VGND) £
#6840 E R (saturated voltage) * X E3%(TE Vop) BB T ER LMK
& B fiko R EIR o

Sb 22 4 FE B 4 ) & 8 A 2248 22 (Synchronous Dynamic Random
Access Memory, SDRAM)¥ €, 2% {2 E A% = LW 5 7] L hkie &
ek kEEEMEX KEEMBERE)ZHERL > sbthhREHA
PRk Z AR T R A — F I RRE R °
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6,4 7 18 B # (memory cell pair)Z B35 - — B H a5
— g% 7 2 & B 10(storage cell) 8 — & B 38 ¢ & A2
20(don’t-care cell) > £ 2 10 L 2 M B L& e 20 7
L NMOS i # 48 % % ML(match line)» BB A X F B R
102 B 2BAMBEREMNKEIOCSAAMBEREMNE
B 30EBEAANZEMABRERE 20 3 H K A& 1E IR (sleep
signal) »  — 12 5% SIAFRERIRBERE S TANARKE
A B-EHRSIARGLAOD) RXABRNFHALEASLE
(e A1) e

$EAMBEREMNLEE 30X —FRpFNE 3B
FEAE —REBAF SRR NEE=ZTLARAET LAL
Rz BEEm(GEEHELT RN VOND)E g 0 F — 5%
BEBERE RS B EREERBRE R S
HEGEE KR SIAZARE T RRBZEMARL
REZKEBFEAZ BTYHRERAEMALIREZIH
{5 % %] SA sleep & msb & 5= » sleep ~ msb& & & R 4815 % o

WA H— NMOSM, Z k#&EBE—2ER R
BmAERE RN MEBEEAE — K& HER - %= NMOS
M, Z B taig s % % — NMOS M, 2 B4 » = NMOS M, =
@ﬁﬁ%%;ﬁ%é%*’%;IWMSM2z&ﬁﬁ%*
NMOS M, Z & # [ i& # — — /& 2% (diode) ~ #& — & #&
NMOS(diode-connected NMOS) & # =— #& #
PMOS(diode-connected PMOS) » KA K & 5] ¥ % A #& — & 48
NMOS » 4o B ¥ % = NMOS M; -

EHRMEH A FRAEIR sleep=0 F 1K S, A A
(ﬁ@ﬂﬁﬁtﬂ%ﬁ&%%ﬁUﬁ)’mﬁ$%mw¢@é

A KI(OR gate)d0 EEE FE 125K S, AR » R AFME
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X sleep=1' % — {235 S & (sleep=0)> E A MBERZ BB Z
BEFE 4 msb AEE — 2% S, 2 ABME - £ EMAKE
(non-“X"#k & )8¥ > & BIJA 218 A0 X $E 75 {4 msb=0 % =13 %
S, & A (msb=1)- st #% & & #} 1% 77 # K (data-retention mode) -
RzBEMBRECXKE)SF - EHACLKBLZIHFHA
msb=1 > % =413 S, & & (msb=0) > #5 A& # it & X (cut-off
mode) 3 M AMBERIZEHEE 30 HHEHK - EHEE
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# X g —1235% S £ 155 S,

#AEHE K ] 1

&M 4R A7 K 0 1

kA2 K 0 0
i —

BUEBKT  B-MERSIBAE R SHLEARC)
¥ — NMOS M, #1 % — NMOS M, % B B XA % 3% 4 2 & & (full
speed operation) » b5 #E M E B3 VGND 2 ER R T T &R
FME > HEZAARET A AN o B g o

EHEEEXT  £—1% SIABC)AE =K S,
2 HE(17) & — NMOSM, MM » % = NMOS M, K & » & &
RER — 15 NMOS(E=NMOSM) A EN TR EH
%0 € fu (satuarted potential) > #2 fF 2 g 2 % T o 2 £ T o
E R £ & 0 B @B E A (leakage current) B 4K °

BABXTFT > F—E5% S HE K S:% /5/KRC0)
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