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Emitter Follower, Source Follower
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Analysis

e ?a.-‘u/m/ c&t jJ §Z«
—

o
- R}
._A}‘" ez
Fa E&

RCE Ry R,
RCE || REE || RL =R

L.eq



ECE137A class notes, UCSB, Mark Rodwell, copyright 2019

Analysis

¢ ?«.wa/&t,{ ckt jJ §Ze

Vi
'fg'm A ez
.-F"'V
RL eq

h SUa = SlhHe + ¢

: i2e (Fop v ) = iy 5z (£z+zz/
/F'

i-r
SV, = &SVl /f‘?f /E___../
| L -
i A 2t e R
.{;r :_—-




ECE137A class notes, UCSB, Mark Rodwell, copyright 2019

Emitter Follower Voltage Gain
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Impedances in the Emitter Follower
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Emitter Follower: Example (1)
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Emitter Follower: Example (2)
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Emitter Follower: Example (3)
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Emitter Follower: Example (4)
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Emitter Follower: Example (5)
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Emitter Follower: Example (6)

AT b sy ‘f‘/';ﬂ.-/ _s"-fc.f T

4’/{
e./ YV o. a"-‘*P

4‘4:‘ ,_2::,' = G/ & nd
|JQ/J f e - A
/ A..ZE'- o i (‘H'( {.A/Ed‘ffﬁ.r.‘)

Aslbié = dZ< - ﬁ?
= &7 Sswd - /Hﬂﬂ/}///c‘?ﬂﬂ)

= ,;:?.3?#’71



ECE137A class notes, UCSB, Mark Rodwell, copyright 2019

Source Follower Example (1)

Recall FET 1, -V, characters itics in constant - current region

LT I, 2K, (V, =V,) (1+ AV )
for V,, =V, <AV, where K = uc, W, /2L,

| v
Vy, | Vy+av 9
V,, +AV/2

[, = KV(VgS =V, = AV /2)(A+ AV )
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Device model: NMOS @ 15nm gate length
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Source Follower Example (3)
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We've chosen to bias the FET @ V,, —V,, =0.4V —-0.3V=0.1V and V,; =0.6V.
Velocity-limited: 7, = 2.4mA/NV -(W, [ Lum)(V,, =V, — AV / 2)(1+ AV ,¢) = ImA.
ImA=2.4mA/V -(W, / 1pum)(0.1-75mV)(1+0.6V/5V) > W =14.9 ym.

Setting R,; =200k€2 and R, =800kC2 provides V', =0.8V.

R =0.4V/1.0mA=400Q.



Source Follower Example (4)
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AC small-signal analysis

g, =K (1+AV,)
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1um 5V

=40mS.
R, =1/ A, =5V/ImA = 5kQ

Ry, = Rps || Rss || R, =357

Leq
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Emitter Followers vs Source Followers
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Source Follower Output Impedance
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More carefully working from the s.s. model shows that R, . =(1/g,) || Ry



