BJT DC-Biasing
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Operating Point

» Biasing - the term for the application of dc
voltages to establish a fixed level of current
and voltage

» For transistor amplifiers, the resulting dc
current and voltage establish an operating
point on the characteristics that define the
region that will be employed for amplification
of the applied signal.

» Since the operating point is a fixed point on
the characteristics, it is also called the
quiescent point (abbreviated Q-point)
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BJT biased in linear/active region

» The base-emitter junction must be forward-
biased (p-region voltage more positive),with

a resulting forward-bias voltage of about 0.6
to 0.7 V.

» The base-collector junction must be reverse-
biased (n-region more positive),with the
reverse-bias voltage being any value within
the maximum limits of the device.
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Mode of Operations

» Linear region

- Base-Emitter junction is forward biased
- Base=Collector junction is reverse biased

» Cut-off region
- Base-Emitter junction is reverse biased

» Saturation region

- Base—-Emitter junction is forward biased
- Base=Collector junction is forward biased
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Fixed-Bias
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Input Side
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Output Side

‘ Ic= BI; \

Veg = feRe — Vee =10
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Loadline
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Prob:

» Determine lgg, Icg and V.
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Seatwork:

» Determine I, V¢, B, and R;.

]l.-l.'
b
e T4
*
| Vep =72V
I Ig=4mA



Emitter-Stabilized Bias
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Input Side
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Output Side
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Loadline
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Problem:

» Determine I, I, Vo and V.

"f” poe Vee=Vee __ 0V=-07V
TR+ B+ DR 430kO + (51)(1 ki)
19.3V
= = 4.1
2 481 ki) A
" Yo JrE=|E]r_5
0 pF = (507(40.1 wA)
v ' =N Eg.ﬂlimﬂmﬁ

Vee = Fee — Ic(Re + Re)
=20V =200 mA)2kO+ 1TkIH)=20V—-603V

QpF — 1397V

Ve= Ver — I-Re
=20V — (20l mA)2 k) =20V —4.02V
= 1598 V
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Seatwork:

» Determine B, V¢ and R;.
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Voltage-Divider Bias

» Exact Analysis
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R+, and Eqy
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Thevenin’s Circuit
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Output Side

Veg — Fee T IcfRe + Rg) = 1)

FL‘E = FL‘E — irclf'ﬁr: + RE}
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Problem: Ao, = Rk

_ (39 k)3.9 k)
39 kil + 3.9 ki)

= 3.55 kf}

» Determine I and V. £n =52
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2V =07V

13V
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Vee = Vee — Ie(Re + Rg)

=2V -9V
= 1222V
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T 355k + (141)(15 k() 3.55k0 + 2115 kO

— 22V — (0.85 mA)(10 k02 + 1.5 k(1)



Voltage-Divider Bias
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» Approximate Analysis
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Problem:

» Determine |- and V.

B[R = 108,
(1400(1.5 k{}) = 10{3.9 k)
210 kL) = 39 kL) (satisfied)

RiFec
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FE=FE_FEE
=2V -07V
=13V

Ieo i Is = E - 11;; — 0.867 mA

FEEE — FEL__ }HRE + .EE'.;
=22V — (0.867 mA)(10 kV + 1.5 k()
=22V -997V

= 1203V
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DC Bias with Voltage Feedback
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Output Side
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Problem:

» Determine lcq and Vg
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Seatwork:
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Common-Base Bias

Ve — Vip
Rg

Ig =

FHF _IFRF_FHI: _I{:RE +Fcc — ﬂ

Vee = Vgg + Voo — IgRg — IR

Engr. Raymond ). Pidor, PECE



Problem:

—Veg + IcRe — Vee =0
Veg = Vee — IcRe with I & i
= 10 V — (2.75 mA)(2.4 k(D)
=34V

» Determine V; and ;.

Vet Iz + Ve =0

_4V-07V
12 kO

= 2.75 mA
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Seatwork:

» Find Vi if RE=TkQ, Rc=5kQ, V=2V, V=8V
and «x=0.98.
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