Fig. 4

(a)Gummel plot of BJT

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 -15 -14 -13 -12 -11 -10

-9

-8

-7 -5

-4 -3 -2 -1

base bias (V)

Ibase

Icollector

base current (A/um) collector current (A/um)

Fig. 4

(b)Gummel plot of HBT

0 0.1 0.2

0.3

0.4

0.5

0.6 0.7 0.8

0.9 -15

-14

-13

-12

-11

-10

-9 -8 -7 -6 -5 -4 -3 -2 -1

base bias (V)

base current (A/um) collector current (A/um)

Fig. 4 (c) Current gain-Vb of BJT & HBT

0

0.1

0.2

0.3

0.4

0.5 0.6 0.7 0.8 0.9

-1

0

1

2

3

4

base bias (V)

BJT

HBT

Function 1

bjt_1.log hbt_1.log

Fig. 4

(d) Ic-Vce of BJT

0 1 2 3 4 5

0

5e-05 0.0001

0.00015

0.0002

0.00025

0.0003

0.00035

0.0004

0.00045

0.0005

collector bias (V)

collector current (A/um)

bjt_2.log bjt_3.log bjt_4.log bjt_5.log bjt_6.log

Fig. 4

(e) Ic-Vce of HBT

0 1 2 3 4 5

0

0.0001 0.0002

0.0003

0.0004

0.0005

collector bias (V)

collector current (A/um)

hbt_2.log hbt_3.log hbt_4.log hbt_5.log

hbt_6.log

Fig. 4 (f) Current gain-Ic of BJT & HBT

-16

-15

-14

-13

-12

-11 -10 -9 -8 -7

-6 -5 -4 -2 -1 -1

0

1

2

3

4

collector current (A/um)

BJT

HBT

Function 1

bjt_1.log hbt_1.log