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Input protection from electrostetic discharge for M0S ICs
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Abstract

Input protection circuit from electrostatic
discharge that made on the chip that another MOS circuit are
on. We mneed it protecting the gate oxide. of MOS circuit
from static discharge because the gate oxide is tooc smooth.
Although we touch & terminal of the gate oxide ’ it was
demaged because of electrostatic discharge from our hand.

There are two forms of +the circuits +that be
designed and fabricated. The first form includes that one
resister and two diodes. The second form includes that one
resister and four diodes. Each others is fabricated both P

+

diffused R and N diffused R. And each other type is
fabricated, changing six values of resistance, that there
are twenty-four fabricated circuit.

One circuit will be limitted current by resister.
And diodes will control the voltage that not too much or
less to accepted gate oxide. Therefore the circuit must gé
fabricated on the same chip as any other MOS circuit, the
circuit had to be designed the smallest that can be done.
Resisters and diodes on a chips can be fsabricated in wmany
forms, so that experimented and measured its property to

find +the best form, the best circuit to protect input from

electrostatic discharge absolutely.,
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4.1.1 1st CIRCUIT

( P DIFFUSED R )

ﬁﬁﬂ?ﬂﬂﬁﬁﬂﬂﬂﬂﬁﬂﬁﬂﬂuﬂﬁqunqﬁﬂﬂﬁuuu

L d1arifunufitaidssa

( SB¥N ) ( SVN )
2 K 2.92 K
1.5 K 2 K
1 K 1.4 K
800 1.2 -K
500 700
200 326

4.1.2

1st CIRCUIT ( N+ DIFFUSED R )

ﬁﬂﬁ?ﬂﬂﬁﬂ“ﬁﬁ“ﬁﬁﬁﬂ“ﬂﬁﬂquﬂﬁ?ﬂﬂﬂHUU

1829 1unufva 18939

¢ Savu ) ( VN )
2 K 3.2 K
1.5 K 2.18 K
1 K 1.42 K
800 1.54 K
500 1054
200 490
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4.1.3 2nd CIRCUIT ( P DIFFUSED R )

ﬁﬂadﬁuﬁ'ﬂunﬂuﬁa'}ﬂau’m‘lun MY 121118131] ﬁ'm'nuﬁ’mn’m'v"ﬁ’ﬂ‘lﬁ’ﬁa

( 98¥u ) ( S8 ) 4
2 K 2.87 K

1.5 K 2 K

1 K 1.17 K

800 845

500 712

250 305

4.1.4 2nd CIRCUIT ( N+ DIFFUSED R )

drrnufumufiaaamnndundsaanuun | s afunuiieideda _

( Tavu ) ( N )
2 K 3 K
1.5 K & 7/ K
1 K 2.1 K
800 1.3 K
500 1 K
200 560

4.2 fAsdfuan|eurndItaian ( BREAKDOWN VOLTAGE OF DIODE )
s fuNInesTninianil  Rnnsadatdsasat La¥aa CURVE

TRACER ¥a5:wdn9 17 P Ul 11 N ¥Ry
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4.2.1 1st CIRCUIT ( P DIFFUSED R )

Ara2ufunqufiann- AT IANUNINRIYT DI TATDA

-MNNBIUNISEDAU LY ARG} 1ATEAAIRND
(inWN) (S28W) (378%)
2 k 76 11
1.5 k 76 11
1 k 74 12
800 85 10
500 70 11
200 80 11

4.2.2 1st CIRCUIT ( N+ DIFFUSED R )

A nfruniufiaan - AT IAURINRIBTDI1ATDA

-“uNHIUNISEDALLY 1AvianfuY 1ATDAAIRI
(SDVN) (38W) (11aﬁj
2 K 70 11
BAR:- N —SHORT— 10
1 K 80 11
800 70 11
500 786 11
200 76 12

4.2.3 2nd CIRCUIT

( P DIFFUSED R )
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A1A2Nf T unuiaf -

AMTINUNINKRIHEDIATDA

-MNIHIUNISDBAI LY fitdsuu | fEERI | Farauu | 137809
(iDWN) (SIRN) (S87) (38A) (3a)
2 K 180 12
1.5 K 190 11
1 K 55 11
800 180 11
500 200 11
250 185 11
4.2.4 2nd CIRCUIT ( N+ DIFFUSED R )

A1a AU uiaA - AL IAUNINRIBEDIIATDA

~MNNHTUN IS DRRNIUY frdsuu | AfeRIe | dRmaauu | AR
(S¥N) (598%) (378%) (378W) (328¥)
2 K 100 12
1.5 K 70 12
1 K 110 11
800 80 12
500 100 12
200 -SHORT - 12

4.3

A1 1R mine A LAnEY

—Vpp

N

-21-

i

GNY

/%

Fisudy Aradanduniufed19tdasa




Qﬁnguﬁﬂouu AT TANIAN LIRIMUIIT DI 1395189 Y wanuuf
1 umtuuud 2 azv¥ianasYaany
n. IWIHIREIAT 5 S98¥IEASe ¢ VOLT DC.) 1#1fin1 Vop

1. #ngn GND 1HAUQANSIIUADRY 1ATEISHIN  ( POWER
SUPPLY )

a. dudagasufivBen ( SQUARE WAVE ) Aildn 20 Saad
JnypnBasan  (  VOLT PEAK-TO-PEAK ) @27 A 1 Aietdsnd  1f#
n1Bunn

3. TaA1128IMU23 ¢ DELAY TIME ) masdgmraduwn A9
1A%09008BRINNIAY ( OSCILLOSCOPE ) u&ailiufin¥

. Jaf1 198U ( DELAY TIME ) ﬂaoﬁmmﬁmtaﬂﬁﬂwﬂqﬂ
tnﬁﬂwwnaoaoas AIHBDNTRIRRIAY ( OSCILLOSCOPE )

Q. ﬁﬁﬁﬁtdawuﬂaonaqﬁmmﬁmkaﬁﬁumﬁﬁﬂﬂﬁﬂuﬁa Q. Vin U
#2881 1R TR I Ay ad uyni TR tiduta 3. AW RANEAH TS99z 1 Budn

tﬁaﬁwﬁdqﬂlﬁﬂﬁunﬂnﬁaqsﬁiﬂuu%QSQ

4.3.1 1st CIRCUIT ( P DIFFUSED R S

fmrnfruntufind9 1t ﬁﬁléganﬂOQﬁlﬁﬂﬂﬁndaaﬁ

( 999N ) ¢ Wsasduah )
2.82 K 2.3

2 K | 0.2

1.4 K 0.2

12 K 0.2

700 0.15

320 0.15
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4.3.,2 1st CIRCUIT (

+

DIFFUSED R )

i v c; & Vv o
ﬂﬂﬂ?ﬂ“ﬂﬂ“ﬂﬁ%ﬂﬂ?ﬁG‘ﬂQ?@

ANL2RI%LIINLRARIN2 9T

¢ Toa ¢ 1uTas3und >
3.2 K 0.15
2.18 K 0.15
1.42 K 0.15
1.54 K 0,15
1054 0.1

490 0.1

4.3.3 2nd CIRCUIT ¢ P DIFFUSED R )

ararxdnuniuiiasreldas e

AL 28 KU L AN 99T

¢ T ¢ TaTesdund >

2.67 K 0.25

2 K 0.2
\N{ K 0.15

945 0.15

712 0.1

305 0.1

4.3.4 2nd CIRCUIT
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ATAIINATUNIUARE 1916959 A1 1IRIMURIALAAIIND99
( SBVN ) ¢ WNSRSHUIR )
3 K 0.5
2.7 K 0.45
2.1 K 0.45
1.3 K 0.4
1 K 0.3
560 0.1

13 of 4 o o ot v
4.4 ANSEURNANTUIA9sTaIAY lVIHunUﬁ')ﬂ’l’luﬂﬁUﬂ’luﬁ‘fﬂ‘lﬁ'Q’i’o

Vo
A
VG o ko
7- “lov.
B P _.ew
N33 usY  esdwnsadanssuaidouaasiaddy  (Heudy
R LR RV RN T P LR T OL RET L (Y
n. Aafirduanifines ( tun1snaRaddr IAY Alnoadinas

unu ) aynsaIYiewiidau gl esindy

1. SAHIHLAHIAY 5 TIRMIHASY (VOLT DC.) tf1#n1 Voo

fA. #inqh GND Lﬁqﬁuqﬂnsﬁﬁuﬁhaotﬂ?aqdﬁuiw ( POWER
SUPPLY )

3. udaranipwiymeasty  ( 1ufsuiafiaudn 1tBunqsdadn

INNBBN1BAIBII999 MOS  iWszdinduyndnRuaud ( INPUT IMPEDANCE )
18972997 MOS Hegawan )
FoR. dﬁuﬁmmﬁmﬁuuntﬁuiﬂﬂso ( DC.) LUBRHULURIAAI U
L

-10 SA8¥ §uﬁa +10 S28A
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Q. %ﬂﬁﬁnssuﬂﬁdﬁulﬁﬁquqs sagduIn R a1 ans

A Bunn -10 , -8, -6, -4, -2,0, 2,4, 8, 8us:
10 S78v ifufing Vo, Voo
% Aw— °fp
awo GND
affa  Ronsnn9esd 2 auguimauuy sz ifiutddn 2995189

funuudl 2 1UHINITNIERINITIAAIN S tURAH AU 95 AT E LA Uy

239519 uf 1 tﬂﬁﬁ:“ﬂﬂ?dﬂ?gnlﬁNH?QﬁuWHﬁﬁﬁUﬂﬂlﬁﬂiUuﬁﬁ =W
Wintanfidauadudguiintan1y | Buvaud tfaasnnszuafidruaaesfisn
o tiuty

uasfisudszdafifuniuaynsuiiriidauiingasssifoadu  fise
vraddanszuaiinid aadnafautiusanalny i Bustamndifruniufulidauan
uAdFaf untufufidniay Aaztnaiuasaliaafuadin it Beniefiaz Ainfuud
1RBAA

afly . danszusfirusassiinadu L 1N MaDN 14F 1232395
HOS TuieiaesfungAudrnasifiuniunnsasss inadu Aoy fpyana9
AINSEUNANIUI995 832995 A UL Iuf 2 IR R IREINE 8 LEVET R REE
flaafunuuit 1 NIRJUNRNITNARDI 1A 8930 1HFATBIAIA UL LN
fu A unuuiaduniufisdrssanansiefnigiie § ussdaduniufiadae

IINRISAIFT TR 1By

4.4.1 1st CIRCUIT ( P DIFFUSED R )
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AUTINU- AN sz RA U9 aafuRiidraranfituniudng 9
i Bunm ( Nafuanuus )
(S/N) 2.92K 2K . 1.4K 1.2K 700 320
(38viN)  [(3avu) [ (apvin)y | (savu)y | (saviu) | (Savu)
-10 -3.11 -4 .30 -5.87 -0.35 —11.88~ -23.82
- 8 -2.44 | -3.37 | -4.43 | -0.13| -9.20 | -18.90
-6 ~-1.80 ~2.44 -3.12 0 -B8.65 -13.48
-4 -1.07 -1.52 -1.80 0 -4.08 -8.08B
- 2 -0.42 -0.57 -0.66 0 -1.54 -2.98
8] 0 0 0 0 8] 0
2 0 0 0.53 0 0 0
4 0 0 1.00 0 0] 0
5] 1.25 1.90 2.28 1.53 1.88 2.05
8 34.80 62.34 52.23 39.79} 54.61 58.57
10 80.04 [162.81 151.05 }114.33 [145.77 |156.64
4.4.2 1st CIRCUIT N+ DIFFUSED R )
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AT U= Ansruafiiiu sasiasiufifidnaradtunaudng o
Talvin Buwn ' ¢ Hafuowuld >
(Taarh 3. 2K 2.18K | 1.42K | 1.54K | 1054 490
v | Tava | Tk | Tavn | Tk | Tavan
~10 -2.90 | -5.02 | -5.84 | -6.74 |-10.29 | ~20.89
-8 -2.20 | -8.99 | -4.,47 | -5.19 | -7.84 | -15.54
- 6 -1.50 | -2.94 | -3.15 | -3.66 | -5.52 | -10.58
- 4 -0.80 -1,92 -1,89 -2.20 -3.22 -6.06
- 2 -0.30 | -0.97 | -0.67 | -0.82 | -1.05 | -1.82
0 0 -0.51 | -0,05 0 0 0
) 0.06 | -0.42 |. -0.03 0 0 0
4 0.08 | -0.21 | -0.01 0 0 0
6 0.14 0.72 0.39 0.31 0.52 0.60
8 0.80 5.26 3.30 3.00 6.72 4.47
10 1.57 | 14.92 7.87 7.55 | 16.96 | 9.91
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