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A Study on ESD Protection Circuit
for 2-Stack Structure Design Based on LVTSCR
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Abstract

In this paper, This paper is based on the conventional ESD protection circuits SCR and LVTSCR. Also, the
SCR-based ESD protection circuit, which is different from the conventional structure, is presented and tested for
variations in the trigger voltage and holding voltage. Due to the insertion of additional N +, P + regions, the newly
added SCR-based protection circuit have improved electrical characteristics. To discuss the electrical characteristics of
the proposed circuit, Synopsys T-CAD simulation data was shown.
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Fig. 1. Cross sectional view of the conventional SCR.
O3 1. Lebdel SCRe| EHHE



A Study on ESD Protection Circuit for 2-Stack Structure Design Based on LVTSCR

Anode

Rrwrell

NPN :Ii
D Cathode

Fig. 2. Equivalent circuit of the conventional SCR.

Rpwell

Ol 2. LekE el SCRe| s7ts2

a7 1 7P 712AR] FEHE Zhs SCRy A&
ddzo|t) a9 2= 9 19 FRE SUtseR
el Aotk SCRE 1819 & 4 o] 7|4
3 NPN/PNP Hlo|Za} Edlx ~H7} 5= 7
Zo|t}, o]F 19 29| FIF3|E A é}ﬂ A,
& Aol 7] 7 e wrol &kt FASE FAds)
o] 32 Yol B FEZ FA4dste] ESD AFZ=

WA SCRe) BALYE e 2o
o= g Eaho] ESD @ato] waAld w, N4
3 PY kel ARG FAE Fo A HE o

A2 g8 Ago] wARTh o)z s FHZF Ul
SolA sEe AA-AF Aol WA 44
Aol ol o8] AR A4 4 Fhole)] 7
25 WA AWRW AF7L PUS WA &
o Aders dos)sl Ak olw Pule] Htol
Pol 91X 3 N+ 93t o3 g thelos
He ARt ¥l 7|4 NPN vho] Zebrt €
2 A AR AR A9, AdE Ade
Nale] WRARel s2u A4e AaA. o

w Nle] dgte] N9l 4ol ¢1x5h: Pra g

o]El:. u}o]cn: Eﬂi xq%LEE} %0]_7(]71] FJE 7]
A PNP Hlo]Zel7} 62 Hr) olgdA e F
%59 714 NPN/PNP ulo]Zgt= 7z}7}o] r}=
79 714 mpolZEt Al Hlolx AFE AT
WA AAS B2 A E f2 A7 olg e F2

wEE A ReEd @k SCRE oldd 48 &

(838)

317

QO Cathode

Rp-well

P-Well

P-sub
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Fig. 6. -V characteristic simulation result.
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Table 1. |-V characteristic simulation result.
11V E4 AlEeolMd Z3t

Trigger Voltage[V] | Holding Voltage[V]

SCR 17.65 1.78
LVTSCR 9.04 1.82
Proposed Circuit 15.95 5.62
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Table 2. Simulation result of |-V characteristics of 2-Stack
protection circuit.
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