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Latchup Characteristics of N-Type SCR Device for ESD Protection

Y. J. Seo, K. H. Kim, W. S. Lee
Electrical Engineering Department of Daebul University, MagnaChip Semiconductor, Chosun University

Abstract - An electrostatic discharge (ESD) protection device, so
called, N-type SCR with P-type MOSFET pass structure
(NSCR_PPS), was analyzed for high voltage /O applications. A
conventional NSCR_PPS device shows typicat SCR-like
characteristics with extremely low snapback holding voltage,
which may cause latchup problem during normal operation.
However, a modified NSCR_PPS device with proper
junction/channel engineering demonstrates highly latchup immune
current-voltage characteristics.
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<Fig. 1> Structure of the NSCR_PPS devices. The
NSCR_PPS devices are constructed based on the
DDNMOS structure; the drain N+ diffusion is divided into
two and a P-type MOSFET structure is inserted. The
NSCR_PPS_Std device adopts normal P-Well (solid line)
without the CPS implant (gray zone). The modified
NSCR_PPS_CPS device adopts the Partial P-Well (dotted
line) together with adding the CPS implant. The
parameter 'S (or s)'represents the overlap margin of the
bridge N+ diffusion over the N-Drift in the NSCR_PPS_Std
device (or in the NSCR_PPS_CPS device).

4.4 B

NSCR_PPS_CPS £zl EE% ESD 3 B4, ¥& Xy A
g7 F4% =AY AL Jeudd FLEH TA A22(CPS)
o] 2F¢, FEAQ P-4 o]l2F¢, N-ZZZE 9o N+l u3
A 9] FAnld(overlap margin)e] 54 sHAe] glojA A 42lo}
Aok, 2830 Z NSCR_PPS_CPS A&+ nAY /O ¢4 9%

- 1372 -



promising ESD 23 427 8 4 &2 #HAsg.
gael 2

ol =&& 20058 AF(LE{AHAN)] ez dFedeAy
Aol A A& wo} g dFY. (KRF-2005-041-DO03LL).

0.060 X100
. St 1 f g
0.050 | p. IXIOTETEIAARET
1x10_15_..i____1_i_;_j

25 30 35 40 45 50

Current (A/um)
o o
o o
N w
o o
1

0.010

0.000
0 10 20 30 40 50 60 70
Voltage (V)

<Fig. 2> Simulation results on |-V relations for NSCR_PPS
devices (open circle O for NSCR_PPS_Std, closed square
B for NSCR_PPS_CPS with s = S, open triangle A for
NSCR_PPS_CPS with s < S). The inset represents the
same |-V curve with y-axis on Log scale. The points (A)
and (B) represent the snapback holding point of the
NSCR_PPS_Std and that of the NSCR_PPS_CPS,
respectively. The key |-V parameters for each device are
deduced as follows; For NSCR_PPS_Std device : Iy =
10""°A/um, Vav = 40V, Vtr = 44V, Vh = 2V, Vtb = 7V, For
NSCR_PPS_CPS device with s = S: lon ~107*Afum, Vav =
39V, Vtr = 46V, Vh = 37V, Vtb = 65V, For NSCR_PPS_CPS
device with s < S: loy =107 "*A/um, Vav = 37V, Vir = 43V, Vh
= 37V, Vib = 47V.
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