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1 AC Parameters

(DC)
Transconductance: g,, = ICTT, tens of mA/V typical.

Pi resistance: r, = ,6’1(‘2,—%). few kQ typical.
C

T

Emitter Resistance: r, = T

tens of € typical.

Early—Voltage resistance: rg = % tens to hundreds of k€2 typical.
C

2 Amplifier Characteristics

(ac)
Voltage gain: Ay = “eut..
v
m

U(ac)

Input impedance: R;, = pcol
. v(ac)
Output impedance: Ry = ig’;;) .

out

Open-—circuit Voltage gain: Ay, = Ay with Ry /Ry — 00.

Voltage gain relative to source measured in open—circuit conditions:

Rin

Ayy = Ay ——m
Vs VRS+Rin

(ac)
. K3
Current gain: A; = -,

in
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Common Emitter Amplifier
Rin = Rp || 2

Rouwt = Re
Ay = —=gm (ro || Rc || Rr)
Avo = —gm (10 || Rc)

(Rc = Rj in Figure)

_ _Rplrz
Avs = Rpllr=+Rs
Ay =Hin g,

Ry

Common Emitter Amplifier with Rg

Rin = RB || [Tﬂ- + (ﬂ+ 1) RE}

Rout =T || RC

Ay = faﬁi‘;;f where r, = BT-:
AVO = 70[7“51-‘:{-%5,‘

Avs = mfggﬁ)%;m

A= %L" Ay

Common Collector Amplifier

Rin = Rp || [rx + (8 +1) (ro || R)]

RO’LLt = 7’0 || (/,46 + M)

B+1
Av = i
Avo = "’0:(']7’6
Ays = Ry ro||RL

RptRs RelBB 41 4 (r,||Ry)
Rin
Ai = R, AV



3 Applications

Common Emitter Amplifier R;, = Rp | 7 Want large 1.5k typical
For Voltage Gain .
10 Rout = Re Want small 10k typical
1004 Ay = —=gm (ro || Re || Rr) Want large 100s typical
S H H
" | _ | Ave = —gm (ro || Re) Want large 10’s to 100’s typical
- — Rp ”TTF
10M— AVS - RB”"'W"’RS
/ R
Ai = F= Ay
100
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Common Emitter Amplifier R;, =Rp | [r= + (6 + 1) Rg] Want very large 100’s k typical
with Rg

Lower Gain, Higher Ry, Rouwt =10 || Re || 7o Want small 10k typical
Ay = —a% where r, = ﬂr_;'
E Avo = _a"‘el"l%‘%E
= il
/ A; = Ay
=

100p
10Hz  100Hz 10KHz 1.6MHz 100MHz
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Frequency

Common Collector Amplifier R;, = Rp || [rr + (8+1)(ro || RL)] Want large BRy typical
for Voltage Buffer

Rout =10 || (rc + BelBp ) Want small Rs/(8 + 1) typical

100 /6+1
. TOHRL T, . .
Ay = ol Retre Want Unit Gain
— To
= Avo = ro+re
10m R
AV — Ry 7‘0” L
; $ 7 Rp+Rs 1%5“#—"_7"6—"_(7“0”1%[/)
Ve
= Rin
, Ay =T gy,
10POHZ 100Hz 10KHz 1.0MHz 100MHz
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Common Base Amplifier R = QL% Want small 25¢2 typical
for Current Buffer
_ . .
(Not shown) Rout = Ro Want large kS typical
A, — B RclRe

V= B R+
AVO = —09m (TO || RC)

Ays = Ry, rollRL
s Rp+Rs LZ‘EB +re+(ro||RL)

A; = %ﬁ Want Unit Gain




