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Bipolar Junction Transistors (BJTs)
#

VCE

- IE = IB t Ic

- Ic = BIBµ•eB←¥ Dc rent
B
• gain
Is

→-
I

E B C
* VBE t VCB = VCE

tianya.ve -

- diode on - voltage
→

• Ws = neutral base length
/ WB T

• WB ← Ln
Vse (forward bias) Vcs (reverse bias)
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Minority charge distribution in the base:
⑧

nplx) approx solution . electron current Jnk)=qDnBdd¥
^ (WB as Ln )
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Figures of merit:
-

Emitterefficiency : 8 = t.FI#IIE=FIeETInE

o=E'÷
7

What would this
term be if emitter
width was very small ?

• To make 8 close to 1
,
make w,

small

and NAB ' NDE

Basetransportfacto.rs#
Ine - Irec

AT = IT
= I - III

INE

a=i-I÷
• To make a

,
close to 1

,
make w, small
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currentgainp.rs= II
1-B

IE = Ic t Ig ( i )

INE = DIE (2)

Ic = 4- Ine = 89
,
- IE → IE = g¥ (3)

→

plug in (2)

Plug (3) into Cl ) :

I÷ = Ict IB (divide both sides by Irs)

£
,

= Bt I → BG'T
,

- 1) = I

'

rs=,%
' To make B large , make 8 and at close to

1 by making WB small and NAB " NDE
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Eartyeffect : base narrowing with increasing Vce
Ic
^

fIB2

BIBL

VCE
-VA O

VAI Early Voltage
• To mitigate Early effect, make collector n

-

and add nt sub -collector for collector contact

( note : this will also increase Vbr)

summargofBJTde.si#parameters:
→ To maximize p :

• make WB small

• make NAB " NDE

→ To mitigate Early effect and increase Vbr:
* make collector n

-



Fabrication of BJTs

III-V Material Systems (e.g., GaAs, InP, GaN): 

1. Epitaxial growth of material layers

2. Emitter mesa etch
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3. Base mesa etch

4. Deposit contacts
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Si IC Process (old): 

1. Epitaxial growth of material layers

2. Base p-type ion implant
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3. Emitter n+ ion implant

4. Isolation etch
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5. SiO2 depositions

6. Via etch

7. Contact Deposition
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