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Disclosed is a method of using logical effort buffering pulse
deviations applicable to a time pulse tree at a strong-inversion region,
moderate-inversion region or a weak-inversion region, comprising
disposing a temperature sensor and a Tunable-Width buffer in the time
pulse tree and configuring a width and temperature comparative list
applicable for the buffer to use at the strong-inversion region,
moderate-inversion region or the weak-inversion region respectively
according to a logical effort function; selecting a corresponding width
and temperature comparative list according to the inversion region of the
time pulse tree; allowing the temperature sensor to sense the temperature
and acquiring a corresponding width value from the comparative list
according to the sensed temperature; and modulating the width according

to the acquired width value to thereby buffer pulse deviations.

2 111916



201228241
W~ HHENREKE

(AFHEARARSL % (2) A -
(S)AKREBZ A FREERA :

20 EERAEA

21 EHMa

22 RETAZZGHES
220 HAETHAZZRAES

A AREALEREG FBTREBETEABROLERX

#® o
riii}

3 111916



201228241
BB
[ %88 7 B 2 Bk 48 5% ]

RAREGHM®S—REHEFTRBEI T E H#TX HhA
—REREBEBES IREEHETRBEZ T E -

[ 2 A7 4 487 ]

B ERGBEHN A LR IFRARRRETEAS 2
F A& E B AR A& BF o Ebﬁ"”%iﬁé KREXLBBRERLHOBZEM
LUK E A G E AT 0 ko iTHE BB R A A 8
ke Z AR RALAABRTEFTEZYOARES -

WA B % 6,653,883 SR AAEAABEZFIRMEHHK
o BPAE—RARBFRBEN T XK KBERR  LEHEZE
HBANRYEFORREEBS RBELF O FIRE R EKRE
sb 4 & 6y 05 Bk 13 3R &) R bR N BFBRR £ 0 TR BP0 A A — {8
Akl £ M LB A — KE NN E A A RS
R EMBRDTFRBE B BRESLTHFRERTEX
EUNHE RTEHENMEZIS LeBHRAGHHERG
EEBRRERAYGEBEEES

fm IEEE # 2009 # 2 A 4 % — 3% X “Design of
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i B2 X (near-threshold ) #1 =% B& 3 ( sub-threshold) #j #& 1%
TRERYT » TR 2BEEREFTRBE K
( moderate-inversion region ) % 5§ KR # B &%
( weak-inversion region) F » 12 b3 X Z K AT 2 RN 1
RFEOHEHFER LA RZTERARBAANERREE B
( strong-inversion region )’ & A4t H EHE N UBERER T
SR8 R TE T o AR AT H A R 0 B A 4 e

@ =AM

B gb > ko fTR At —FEBFAR & B4 47 - THBHENRE
RERKAERERAHRMAER > B 5K AR A2 R
2 o
[#HAnzE]

FEML AEAZIZENGANRBSE - HEAL
RERFER LA R ERT &) 65 ARAAF A48 A 2 65 Bk & %
AT e

HBTE3LEBNARABN KREHARE—H4E A
# 3% A (logical effort) £ #F R IB E 2 Fik > HERAR®D
Rk 7k 7% R 8 & 3% ( strong-inversion region) ~ ¥ R #& & &
( moderate-inversion region ) -~ & § KR & B %

6,2 LA F B 1 A
HARB T REBERAAMR AR IR TAL Z & H B
( Tunable-Width Buffer)  #&XFEBEXHIX 2 HEE
HRZEHBZRAANBREAER - PREEHR - RHFERE

( weak-inversion region ) X 8% Bk #f °
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BRERBERTHAEAERAIEZHBAN TR 444K
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skew) °
[ 5% 5 K]
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(  strong-inversion region ) ~ ¥ R # & K
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( weak-inversion region) X Bk #t - » —F s B F > %
R ¥ & 3 (strong-inversion region) 1435 E TR Y B 1
REFHETHKE > ¥ REEK (moderate-inversion region )
HEZEETROGAE 05 RKEHNERELE  BREE K
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R.C.. I, kVooCint

(logical effort) » R, REARMBEHH B EM > ¢, K&K
BOWME TS RREAEBE B (specific gate) 98 4 F

g:

e c, K& B RS
% % ( constant) ° R{&f{ Y s I RS EBHE 8B

( MOSFET) #4924 & /& (drain current) °
I b BEBE AN KX T HLE HE R
(near threshold ) #1 % B& 5% ( sub-threshold) & & i & X,
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TR S IBAXNBZIRX > 4B g =BT +cTWw+DT) * B P g 4%
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NEBERERASZBAAXBX  FINFAEAHNEBEERER
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N hs—BEE TR LS —BHEHHEERR
18R] 0 & @ KM AR 4& £ (clock skew) ©
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FEEEEHX—TRABEL H 26 HOMEE
| FORGARRAAZAERABES HEEHERFRKBEZ
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FTREGRAUREAERABES N EHITFRIBEZH
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1.

— 1 A BER S (logical effort) & #Fefpkie £ 2 F
o B E AN R E R KRB E R (strong-inversion
region) ~ ¥ R #& & 5 ( moderate-inversion region) -
55 R # & 3% ( weak-inversion region ) Z B Ak #f » €4 1A
LA

BBk B P % ERBABABREZETHAE
4 747 % ( Tunable-Width Buffer)» £ X FEBHEF H & X
THAREHBILEHREANBRAER  TREBE
BCRABARBERTHREAITIEZIHB R

R 35 3% B UK B AT R z}iﬁﬁi’&%ﬁﬁﬁiﬂiéﬁﬁ
AEREXIHBEATEFLHEZIHEB R 2 4% 8B KK
BB EABTEERRA BaMEFHOAEREEZIYH
BRAFTREZIERABAMAAZIEZELEANHEY
REME S XA

REMEDNAEZEE L ZEHSETELERY
WP FEHNEER | BAEXERBEY N EHFK
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EHZEHEIZEAANBRBAER - FREER - AHR
BEBRTHAEAREZHRBANOTE Y » R

REBEZ I AN HFHAEAANBERAE
BCFTREBEB - RHRBEBRFTHRBEL IABER
TR AN LA RAR
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3. W FRANKER 2 AMEIERBET N & HHEK
"EZXFTE EF AMEYBANBRBERNEREY
N AR E R ERY S AKX &KX 0 %A
Vg, =an ¥ s E ok g R A BEE A
(unified logicaleffect) TR X B E » vRREX TR » AT
REBEH =M ZAX -

@ 4 WIHFFHEEY 2 AAKZEABBRY S EHFR
"MEX T E EF AANGEANFTFRBEBRYEEY
B2 B K R ER Y %2 AKX & X 0 %A
/g, =B(TWo' +CTWm+DT) * £ P » g R EH — W BEE A
(unified logical effect ) TR K B E vy K& ER » BD) ~
cr) s DNRZABEH =M ZHAKX -

5. P FREAHNGEEE 2 Al ERABEL N EHER
MEZFE AT MUY ERANBREEHRNERY
N B E R ERHY %2 AKX &KX 0 KB
Vg, =EQ)expFOWVp Vel * B F ' 2. R EH — O BER A
(unified logical effect) TR EZ B HE » vy R X EE ' ED
REBEHWHEZAL > FORKRBEH M ZAK -

6. WwHFEHNBEF 1| BAEZERBEY NS HFK
MEZ N FE B FP AENRBEZGTRBITIRZIKRGE
BREEHAAEAZEIHBEAFEEHREZIHR
RATHBF R OF  KRELZFRBZHL TR HE L
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TLCC)|TRCC)| Clock Skew @0.3V Clock Skew @0.5V
Before | After |[Improve| Before | After |Improve
(ns) (ns) |-ment | (ns) (ns) | -ment
0 1014 | 5.6 [94.5% | 1.055 | 0.120 | 88.6%
25 1538 | 76 [951% | 1.769 | 0.327 | 81.5%
95 50 183.2 | 18.6 [89.8% | 2.259 | 0.476 | 79.0%
75 2009 | 19.0 [90.5% | 2.645 | 0.641 | 75.8%
100 | 2122 | 25.7 | &7.9% | 2.891 | 0.800 | 72.3%
o 125 | 2197 | 274 |87.5% | 3.108 | 0.873 | 71.9%
25 524 20 [96.1% | 0.714 | 0.207 | 71.0%
50 81.8 | 13.1 |84.0% | 1.205 | 0.356 | 70.5%
0 75 99.5 | 134 |86.5% | 1.590 | 0.521 | 67.3%
100 | 110.8 | 20.1 |81.9% | 1.836 | 0.680 | 63.0%
125 | 1183 | 219 |81.5% | 2.054 | 0.753 | 63.3%
50 294 | 11.0 |62.5% | 0.490 | 0.149 | 69.7%
75 75 471 | 114 | 758% | 0.876 | 0.313 | 64.2%
100 584 | 180 |69.1% | 1.122 | 0.473 | 57.9%
125 65.9 | 198 |699% | 1.340 | 0.546 | 59.2%
50 17.7 04 |978% | 0.386 | 0.165 | 57.2%
® 50 75 29.0 70 |757% | 0.632 | 0.324 | 48.7%
125 36.5 8.8 [ 758% | 0.849 | 0.398 | 53.2%
75 100 11.3 6.6 |41.2% | 0.246 | 0.159 | 35.4%
125 18.8 84 |551% | 0.464 | 0.233 | 49.8%
100 125 7.5 1.8 |1 76.2% | 0.217 | 0.073 | 66.2%
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