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Abstract

The algorithm for calculating the base-collector breakdown voltage of NPN BJT for integrated
circuits is proposed. The method of three-dimensional mesh generation to minimize the time
required for device simulation is presented and the method for calculating the breakdown voltage
using solutions of the Poisson’s equation is presented. To verify the proposed method, the
breakdown voltage between base and collector of NPN BJT using 20V process and 30V process
is compared with the measured data. The breakdown voltage from the proposed method of NPN
BJT using 20V process shows an averaged relative error of 8.0% compared with the measured data
and the breakdown voltage of NPN BJT using 30V process shows an averaged relative error of

4.3% compared with the measured data.
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Table 2. The design rule of NPN BJT for
integrated circuits.

= L 2V 33 XV 23

1= Descr iption MIN Rule [um] [MIN Rule [un]

AA £0 Contact Size 3+3 33

8.8’ B0 Contact Size 2%9 2+8

C.C' | EO(Col lector) Contact Size 2%9 2+8

D Spacing €O to BO Inside 3.0 2.5

3 Spacing CF to EQ Inside 2.0 2.0

F EQ Width 6.0 6.0
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Table 3. The junction depth of the base
region of BJT using 20V and 30V
process.

v S8 3V =
SEIAH
HIOIA [N 23y HIOIA [N 22H

X E0| 3.0 1.7 1.65 0.92

EHFERI0I 2.25(a) | 1.275(b) |1.2375(c) | 0.69(d)

WUSHETHT | 3.505 (ath) 1.9275 (cd)

=
Zmiu}

<E 3>L 20V 0V FAlA] o] ekt 3}
kol A7 Zololt} 20V EAe] 30V ZAel vl 1.8

o] 43 NPN BJT| o]~ A7t o

(388)

3lH.A

v

ik

oN

FBR S

e

B &
v 78 wlo|a-ofl 7k A o] o] FeiRir).

dlol AFE AHAXAA F Ade] ATl OVellA
BV7RR] RS elrksle] Fold wWAIALL sAldic)
ol Hx} Y AT o} Hzr] Fel= daEE Al
2 7ML <Z 4 2t 2o Aled 349
BJTS] 888 AAAZE k= Agel "AxE o) m 2z}
RoAHL 15GHz Pentiumd PCellA] Windows 98 #F
73 slellA] $ah=| ek

a2

(s}

E 4 noU8E a0 32
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Table 5. The limitation of the applied voltage
according to the condition of the
element division.
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0.0625 0 69584 | 331748 ®
0.03125 0 77262 | 417357 w
0.125 X 8535 44589 41.5
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