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A study on the method of the calculation of the base Gummel number
of the PNP BJT for integrated circuits

Eun Gu Lee, Dong Ryul Lee, Tae' Han Kim and Cheol Seong Kim
Dept. of Electronics Eng., Univ. of INHA, Dept. of Information and Communication, Bucheon College

Abstract - The method of the analysis of the base
Gummel number of the PNP BJT(Bipolar Junction
Transistor) for integrated circuits based upon the
semiconductor physics is proposed and the method of
calculating the doping profile of the base region using
process conditions is presented The transistor
saturation current obtained from the proposed method
of PNP BJT using 20V and 30V process shows an
averaged relative error of 6.7% compared with the
measured data.
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Fig. 1 The Base channel region and the hole current
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Table 1 The condition of 20V and 30V process
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BO Sheet®# | pnp marzol | 2120 | 275 | 3000 | 1.6
(8) | EO SheetH & &0l 7.0 1.7 125 | 092

2P 2= X 19 @AE FAZAN wat Azy AP
24 volZe Y3 EAA2HY £ Fzod 1 2
¢ F22 NPN BJTY 42 gdZelm $Z& PNP
BJT® 42 wdxoltl. PNP BJT9 BO 2R Hiz
o= 20VEAT 30VEZA sl zZzt  275[um]<}
16[umlel2 NPN BJT® BO ¥AH9 AE #ol: dluH
push 3% 98 20vel 30vEA ) thal 2tzt 3.00um]
= |® [,.;m UMD

2} 1.65[um]e)t}.
;

28 2 JAEE vpolXe Y EWRA2EH F£AUAE
Fig. 2 The vertical view of the BJT for integrated circuits
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Fig. 3 The layout of PNP BJT for integrated circuits
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Table 2 The design rule of PNP BJT for integrated
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EHE 4% HoE 225 ZIE 0188 Huy 225
Rat.b Rane.o -
8T Moo O | X Xio LTS
EE] X 9/ ]
type | latoms/ca’} {en’] fum] [ s:uare] [un] f /s;uale] fa-b{/b
30v PNP 1.8793e14 | B.877e-10 | 1.60 | 301.2 1.61 300.3 - 0.3%
20V PNP 2.357e14 | 2.7060e-9 | 2.75 2121 2.76 213.5 0.66 %
%" A7 20V F3& AHEs AzE PNP BJT «vg

V7t 03VEH
FHE AFTF

AEETE 108 R

Aerol] Wi FHE] RFolth A y&=
063V7AA Ic—Vge S4d% Ic— Vg
2 2A A RPe dEEo|
100%¢] A= 2o}

ol
E
# sl
X

106400
10E-02 y = 5.11E—16e° B b
10E-04 AP = 1.00E+00

10E-06
le(A)
10E-08
 10E-10
10E-12 }
10E-14
0 02 04 08 08 Kl
VEB(V)

I3 4 20V 3% PNP BJTe 2#€g AF
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Fig. 5 The collector current of PNP BJT using 30V
process
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