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1.Introduction

Problem
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1.Introduction

Problem

For Rg=0and r, = co" g, = 1<

AV = _ngC and 8m = ‘I/—f‘ and VO = VCC —IcRC
@ To increase gain ..R¢ 1, But on the other hand V |.
© To increase gain ..R¢ 1, BOTOH I | (driving current ®).
© To increase gain ..R¢ 1, BOTOH area occupation on die 1
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R Equivalent model
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Vi1 =Vao = ngWI(Rlllrﬂ'lll- 2)
0= Var (1 +gm(Rillraillrz2))

0 = V1 = V» = Current sources could be replaced by r,
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2.BJT Active Load Circuits
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2.BJT Active Load Circuits

R Equivalent model

“Intuitive” Model

r,  Iger #)

NMOS Version:

PMOS Version:
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2.BJT Active Load Circuits Replacing Rp
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2.BJT Active Load Circuits Replacing Rp

Biasing Common Emitter Amplifier (Rg)

Curr t s DC Analysm AC A-nalysis
mirror Bias work Vo BRe
V. ro+(1+08)Re

Its Clear r, 1 therefore, gain will be reduced.
\ Do Not Place A CURRENT SOURCE at Emitter OF CE AMPLIFER \
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2.BJT Active Load Circuits Replacing R,
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2.BJT Active Load Circuits Replacing R,

Biasing Common Emitter Amplifier (R,)

Vee| Current Yee
mirror
——

Up

Vo

DC Analysis AC Analysis

Bias work Vo ___ BRe
V, e+ (1+ 8)Rg

Its Clear r, 1 therefore, gain will be increase.
] Place A CURRENT SOURCE at Collector OF CE AMPLIFER\
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BJT Active Load Circuits Replacing R,

Active load circuits
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2.BJT Active Load Circuits Replacing R,

Active load circuits
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2.BJT Active Load Circuits Replacing R,

Active load circuits

Ico
Vi

Q-point Vig
[l ]‘/;Q
IL . .
‘/: Load line for a discrete
//// \. resistor of value r,,
active|region \ V.
| — n R
satupation | \ Needed Vpp —>
» saturation

0
cutoffi o @2 \ %o

Vero
<,¢>

’a very large R¢ without increasing Vpp ‘
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2.BJT Active Load Circuits Replacing R,

Active load circuits

A,
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2.BJT Active Load Circuits Replacing R,

Conclusion

However, it is important to understand how narrow the input transition
width is such that the transistors are biased correctly. For this reason,
the use of active loads in discrete circuits is almost impossible.
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2.BJT Active Load Circuits Examples
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2.BJT Active Load Circuits Examples

Ex1:
om = 250 _ 7 60A v
v ’ Tw >
A, = —gm(ro||RL||r02) = 1846 Ry = oo @
A, =-839 Ry = 200K
Ic, =
A, =-142 R; = 20K C].ZmAl
o v l"REF
Ry
v —200kQ Ry
Vay =
120V 1
Comment:

The small-signal voltage gain is a strong function of the R, . Therefore,
the R;, of the next stage must be large in order to minimize the loading
effect.
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3.FET Active Load Circuits
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3.FET Active Load Circuits

Active load circuits

—

M; I——l M, o Yoo

O
+ +
Vf VSS To RL To2
gmvgx
’ L

Av = “//_(: = —8m(”o||RL||"02) 8m = 2\/ KnIREF = Kn(vov)
Comment:

Gain is smaller than equivalent bipolar circuits, because of the smaller
(gm) transconductance for the MOSFET.
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3.FET Active Load Circuits Examples
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3.FET Active Load Circuits Examples

Ex1:
, W
gm = 2KnIREF(Z) =0.63mA[V i V=1V, |=0.6V
L=0.4um,
A, =- Yonll?, =-42 M. W=4um
v = =8m(onllrop) k, =650ANV2
K.’ =200pA/N2
}
M,
L) IreFT100pA
o=
200k
Comment:

The small-signal voltage gain is a strong function of the R, RL.
Therefore, the R;, of the next stage must be large in order to minimize
the loading effect.
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