Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

NE CMOS I/0 it




http://www.foxitsoftware.com For evaluation onl

‘.L CMOSE= ¢ 359 1 /0% it

m 6.1 o N v B

m 0.2 Ik 0T B
m 6.3 ESD4& 47 &%
" 6.4 = S8 & e Ral/O%+ &



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

BING S 35

= & |k A




Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

‘_L BTN P 2SI

" R ER
s TTL & %1% 4% 42 1§
s K RACMOS & %t~ &, F (VDD=5V)

Vin =20V V. =08V



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

%A%:ﬁl’ ‘%g V _ VTN T 1/](r (VDD T VTP)

1t —

1+ /K

w % 4 #] A& Tt
V. +V

I/it — IH min 1. max — 14V
2
s KA F @8 F s E
V., =5V,V, =V, =08V
K |
KI‘ :_N:21.7 Voo

K /E Vin/a.u.
NMOS% & A A% A &R

IHminzz‘OV VILmaX :OSV
%)\7'6 l/IHminf’H-;ﬁ-'Ek@‘‘)h\'-l‘yy’*"i-‘



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

BING S 35

Vie= VTN+ 1/1<r (VDD+VTP)
1+ /1/K.

I &l S D he =B, &

Fop

| B da B b 64 A # &
&) W5 % & E B-1
> PMOS 4= 3¢ .44

N ., }%7 k—,tt- 1] '{ﬁ &,
TN g € #.3t {a

L
}
LXN: > 3% o B AR T M,
|

Vou /.00,

0 Vi Voo
Vin/a.u.

£ a4 5 eF



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

BINEEST 3R . IPRIBTNGRTE

= AICMOS & % i #h £ BMI N4 B

Voo

Vob —
\ I

Vou /2.0

l :xll

| SRR D U Dy S—
4L £
I|—

Al T
P
'
—
5

Mo ] Voo




Generated by DF Creator © F xit Software
http: //WWWf ftw

BRIk BE %‘A%ﬁP%ﬁ-

‘.L .

" B OF .—oqw

M
L
Vo — + T Fow
+ VDD + \ VTN l
N2 —
I' My




Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

R IT AR 25 R4
N 35

s F| A @i L aK R NRE T AL

n

5.0

(a)

!
L !
Vo .

!

!

(b)
Vow \

Vou

(c)



http://www.foxitsoftware.com For eval

Noise Suppression using Schmitt

‘-I;rigger

V Mli 4 ~ | VoutA (
Vﬁ V vV .:>‘>.:> |

10



http://www.foxitsoftware.com For evaluation onl

‘.L CMOSE= ¢ 359 1 /0% it

s 6.1 LT &

n 6.2 kL7 R

m 6.3 ESD4% 7 & %

s 6.4 =AM b RGl/OL % &

11



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

Friignch 3s

s AIRBIEXGRE LR, BELTAIL G H
€ % b B
s BUEA B ANHEEGCQA
m (%P B R IR M &

n — % A % BB Aa B ARG
B fa Btk i £ 47 B

12



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

Friignch 3s

I I 2
4 Y5
L’vul 5 l
i i 3
<3 5 2 <
=S 112 0 £
: 3. | 2
< 2f y 4 1C=1pF
&S 2C=2pF
, I 3C=3pF -1
4C=4 pF
S5C=5pF
0 -2
0 10 20 30 40 50
t/ns

WY G P-L- X & ;Ua Bl & sl 9‘]@-&&
B A iRl gER, AF FTHRFEE

13



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

HrigEoh 58 B 4

FATA] S 2% A
&R []

-
n 1 ('I

e

C, =SC,, S=(C /Cn)"
CZ = SzCin’ Ip = NStpO
_oN
CL=5"C. = N(CL /Cm)l/N tp0



Genera ted by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

PR 3R . IXAH3REE
i 1R g Nb St R AL
N =In(C, / Cin)

S=(C, /Cin)" =e~2.72

s PRATPEASBEIZREZRGARAT, READ
N, & %38 £ S, LB | 4= Fosh £

s ARARERG LA, THRARAAAEZRKHA, £ 24K&
ZaiaELio i & K], SitERLHEREEME
R, A& E LR &%

15



Genera ted by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only

N = ln(CL /Cin)

O e O _ AN _axd
My ggopag OGO mem2n

o BN SRR e

C/C. | REHE | AENE | EHESN
it i,

10 10 6.3 )
100 100 13.6 5
1000 1000 19.0 7

10000 | 10000 24.5 9

16



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

Friignch 3s

s 7% &10PF, Z4&ihdm@ 4. THaialns ¢
IR b = Gty &

4.8 23 104 80
1.2 6 26 120
§=4.6 Ci I 10 pF
4.8 48
J K
1.2 12 120
G 10 pF

17



Friignch 3s

X AR

Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

PR B 1 B 2 BRE 3

RHgxLLBI & 25 4.6 10

fRIBRERE N 6 4 3

EIh# (18r4E) 1.14 1.11 1

iR (18r3E) 1.55 1.21 1

dl / ct (Afs) 2.8X 108 1.8X 108 0.6X 108

BEZhRRTRI(ns) 0.92 0.38 0.94
ERLTBORTEARE. wHEIGRELSE A

18



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

Friignch 3s

n FAHAK (LK) 44 69 X8 K MOS

. ta % T e
BB K
MOS % #F &,
3N# I @
JEF, A
AT } o 5
% ) RC3E &

19



R/
0’0

Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

Friignch 3s

A
D
3
S
=2
EE
b
<
O
0p)

Va.Voa/V

N, Veuaf/V

5.0

4.0}
3.0t
2.0¢
1.0t

0.0

5.0

4.0t
3.0t
2.0t
1.0}

0.0

10.0 0.0 30.0 00 500

t1ins

50.0
20



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

& CMOSE= ¢ 359 1 /0% it

m 6.1 HNZ P B
m 6.2 vk £ 0T &
m 6.3 ESD4 37 &, %
s B % ESDAE 47 & %
n 3 5% ESDAR 17 & %
s &R GESDAE 47 & %
8 64 =5 EGRGI/O4% % &

21



Genera ted by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

ESDrd/ 8 2%

s e EMOSE RS HMANE LHFRXAGOLE, 2
BEAAE & F, 1E B KA

s A BMGRATARL, MAAEREGBE, ALK
AK%@ AL TS
L] ZLOX= 5nmﬂj‘, VGm=5V

s TMOS& ARG gt b RAE A, 42 % A 4R L 65 22
Ot IR K F AR, F| R B Fd B
* %, 3t AESDE A (Electrostatic Discharge, )
# &, B 3

22



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

ESDeR 3/ e &
> F—Ad~ (S

: ) % #f 4 6 E AR
ml‘s.H:kESD = ﬂ éﬁ @ﬁﬂiiﬁi-‘x‘\;&‘ }‘P QAE (PS)

Veso == oo E=
N g B oy == E .
g E G = 2 E-A (38

= = = = k) %2t w6 A B
| | *+ & & (NS)

(3) PD- B ‘ (4)ND- B _ ‘ 9 % — 4\%)\ 5&4% tB

Hest { ) bist Ll |

=l = o E°E 3% 33 Voo % 6 IE Bk

&> = N + &/ (PD)
| > -k
# w N ﬁ%ﬂj’ VDDﬁ%é{] ﬁﬂ’k
MM T 6 e Feo fy o 5% 38 e ESD 4R 17 & % # & & (ND)

23




Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

i FrNBRESD PRI 80 5%

= Ko BE R L% 2
« PS: D24 % AN [

= NS: D25 & R

FE & ,_,'—*4; S G

«= PD: D1&@& 2'3 _|[‘
D,

= ND: Dl& %

M AR &, 4% 44 4| A 0.7V <V, <V, +0.7V

24



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

HrONBRESD PR e 2% =

XU AR E PR R B AT AR P -

25



Genera ted by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

iliﬁﬁ\ﬁ%ESDﬁﬁﬁbQiﬁi

s FEEHMACMOSE R €%, MANEGF F &
RAEds, TABEGEFCLREEL, FAiERT
BAFGRE R ATUE oG F e R F =
WERERE, AR M _BEOEF oA

n B NAR Ao b T35 @R R L
@ CMOSE s BT 5 £ A G 2°F B4

26



Generated by DF C or©F S ftwar
htt p//wwwf ftw For valu only.

‘_L FrNBRESD PRI 80 5%

n A3 EMOSE R 12 17

s #\f\vﬁﬁ&kéﬁiﬂﬂa + &k a3 EMOS % &
&ESD@UIU%%

o ﬁlwﬁi@@NMOS%ﬁow&VwéﬁPMOS%%

A4 At AR 5 b o
n Rk R pngALF| = L%# N ﬁ#
BE 4R 17 1E A E I
3 1

|

27



Genera ted by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

j!$ﬁ7\£ﬁESDﬁ%$§Qiﬁ§

4E Bt ¢4 45 - 21 ESD4R 17 &, % ¢4 Hk 8,
/O Fpdi Ao, ERJIAY LB G @R
s BERARAR R QR Aotk & kiR A
s % A& 4 A& 4R%E (Vertical Bipolar, V-BIP) #

1% 1 & %
m~d a2, D& &, s [{
& REV-BIP& #f 4 E45, Ao 4r
Bk E G, AHESDR i vBIP Yt
* 4G s & @, ik J#

28



Generated by Foxit PDF Creator © Foxit Software
tion

http://www.foxitsoftware.com For evalua only. "
DD

HrNBRESDFRI R 28 EE

/N\D
V-BIP >'7
U R

n K% AV-BIP# £ {7 & %-69 44 &,

> R O o K )
N L X YN

s ZFANHCMOSL Y, ant ¥4 /£
E g RAB AL, FR XA
£ =4 %D

s V-BIPE#A K& & it 7 HCMOS
B GNH FESDEA4 N 4 5

29




ESD ¥R 3~ e 5%

Rk
2T >~

Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

n» ESDE 74 &/ #e f2 @08 Fo $b. 69 & Bp 2 19)

S— MR
DN:ZS 5; _________ _tr___.-------é NMOSTrI
Tesp | ‘
Vss

R fi @, 0B Fa
Z_ja)] 3% e ESD
£ 1p &, %

30



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

2 SRaYESD PR e 2

m Fﬂ#ﬂ&&i@éﬁNMOS @, 0% ¢ESD4R 47

II \n IIX' | ,l S
l : T MOS: 1 & I
I '\ M 2N o NMOS
BsD . : : - ) — )
- i "‘) \ ,--’i-. booo 4 . . : = “”‘ -
1 ?T P "] N SRR O 1*;:',';'
a \\ o . ‘ | ,' L “ ‘ |
‘\\\'\J I)\I l ! ,‘ l)\
\\“ )\
| l':-. ‘ liso boo-to -1

ESD it {38 1F

DRAB OB HRBEIG KGR, BGRPRER
PHECERS, TRAACHKTF I AFIMS LRI

31



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

‘_L 2 SREYESD PRI~ 0 5%

s AFESDF LR 4 6912 %
ESD {4/ HL& 1 ¥on

r
I

2> &% Lieat, ESDiR I &
2 QSN RS T Y o o

E o | > % #|ESDA & at , 4L 18
I t#, VXiVopLsHe, &M
‘ &, Vit# ~NEQLE,
AN @ 4 44 ENMOS % & i@

L L L L L TTTTFrTTYTTYCYr

wit€ 5 RCE &, #44NMOS%E &3 @ 4t iq % 2 & XK

32



Genera ted by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

‘_L #r B BRESD R 0 5%

n M QAT Bk AR R IR K MOSE 4 A 6
Bda B, H ik R Fesdt mA R pnditias F—1
K &A% =%, T s A #|ESDAR 37 4 A

s — Ak B R B e ESDAR 47 Bt

s A OREEMOSERT RSB A REAHTEH
ZREFOHRR, LEAMEHBLRL ZBE

33



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

i ESDer3~ 8 2%

_|J\.' _| N %éj{‘a’& #‘3‘}# @}%] 654&'&
% I% o é@ %% € &0 Hdo fh B A B A
T AP AP bopd| L emieF 4 @R,
: 4 b | FIRESD3 & af iq] 9 &
T bt TPOBVY R, Ak S ESDAR 47
55 g | [ T2V @t B4 ERG R
f L=
—BHIRHH 4 L
5 POV . fE A
b 1| & @ A B3 —
E'@“% % T ' 0 «g PONY 0, 8 24 4, 49 ESD 4t 45 42
s -“I _| J\" -o-_{ :v. # @ %

34



}

http://www.foxitsoftware.com For evaluation onl

CMOSE= ¢ 359 1 /0% it

m 6.1 I NE o &

n 6.2 Mk £ &

m 6.3 ESD4% 4 & %

n 64 25K LA RGl/OL T &

35



Genera ted by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

iliiﬁiﬁﬁthﬁiﬂPag

-§M?%%%ﬁi%%%%;ﬁ&%%££
ZIkE OB Gt E
-%?XA@%ﬁ%$+FﬂH ¥| & 4 L,

M| T 46 2% 4 & %t £ % L&
n BB LR RO CQEEEEET
ilnﬁ\&ﬂéx%]

s kS eFRE—H AR L

s AR FRE—F LA AN

s FlAE—BAQRRE, LI ERRN 36



Genera ted by Fox tPDFC ator © Fo tSftw
http://www.foxitsoftwar For evaluation only.

i =R TR B

n ARz T L4 LR

Lol aie-e

F=1(BE=0)st, EF%h+FHoLFNhL/aF
F=0(XE=1)at, & F ZrmA

37



Generated by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

=R R 3E

= A £ OCMOSE % LI = S5 &

Voo }

I_' . P |
Y<EA +EZ
¢ Y=EA +EZ

(a) (b)

thfeThHEBBRMEEANSHS, KM £

38



i =R E P IR

» A8 4R ELEEAABEA SR L

Ol




Genera ted by Foxit PDF Creator © Foxit Software
http://www.foxitsoftware.com For evaluation only.

TR T — o TEL Y R 4% 4 %

V= at, BAARIEA TR A e

o &%

! ! Voo
Bz A48
Ve M; | p—o<}—
*O|[T ],’] %ﬂ,&é‘hdw T QJ

%t & 4=,

&FZ>—[ AET LK
& B

40




Genera ted by Fox tPDFC ator © Fo tSftW
http://www.foxitsoftwar For evaluation only.

—Elﬁ% Hjﬁm I/ Oéﬁ:‘l’%ﬁ A T}':EA +EZ
‘L E O—[
. _—.ﬁCMOS}X ULFEE R | -
@) £ T B % a|J L )
o E=O8F, By || T
N IR
o £=10), fEN %d 1] i}
Y H vy A5 ) -

o~ @ %% 2 ESD4Z 47 mm_gk— X
—

41



