EE 105: Microelectronic Devices & Circuits CTN 10/15/18
Lecture 23w: MOS Model and Common Emitter Amp

Lecture 23: MOS Model and Common Emitter Amp * Remarks:
- Announcements: * g, is independent of device specifics, i.e., B, I
* HW#7 online and due Friday via 6radescope - Depends only on temperature (via V1) and biasing
- Lab#5 online (this is your first project) Te)

% Due Tuesday, Oct. 30, 5 p.m. * Small-signal model valid for v, <<V;
- Lecture Topics: Whet aduct emiffer redstone’

% T Model J

% Pnp Transistor Hybrid-n Model
% Saturated NMOS Hybrid-n Model
% Example: Common Emitter Amplifier

* Last Time:
* Derived the BJT Hybrid-m Model k .
* Now, continue with models .. u‘y is s nd hdvdaf fe® In Gm EEA
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* To explicitly show the emitter resistance in the
small-signal model, use the T-model:

T-Flodel | (Common Biage Model)
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* For pnp transistors, use the same small-signal

models as npn with NO change in polarities
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* Note that in the above small-signal models, the
current directions are the same as used for npn, G

i.e., no change in polarities 5 —D
* Large signal directions, however, are as before '
n\
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Procedure for Small-Signal Analysis
*+ (Common Emitter Example)
V(L': +(2V
T l
I éﬂ’.’ﬂ)k G4t IuF
l s
Rs®ico |
— | 2R2Sk
) =
o e \
4 : CeL lo®
é - b= ax= ]; e
= V‘;a]-/\].". | |
— .. -
Soure (Tapd) Pl e Output Load
[ Thevernn Eiw'Valeiﬂ
For @: 32100, Vp 100V
Find fhe Aﬂeﬁgﬂgo]h, 42% .
Drevsr = collectn V\)pre wevefoon fn
Do
Ac onadl-sigh
ampmevf 4 componeit




EE 105: Microelectronic Devices & Circuits CTN 10/15/18
Lecture 23w: MOS Model and Common Emitter Amp

(D Determine the DC operating point Rgg = IOkl| 30k = 7.5k
e., find the relevant DC voltages at all nodes and - Vee 3-0
DC currents through all branches 1= Vea e a

= — 0 Q7MA ~ M
+ Draw the DC circuit X7 B ™) Vi
% Eliminate independent AC small-signal sources - _ T,
B> == = 0.0l ml
—Short AC voltage sources L Tex 097 = [mh r—
—Open AC current sources
% Open all capacitors (in particular, open the Vi = Vg~ ReTg = 3- (2.5K)(0.0m) = 292V
bypass/coupling capacitors)

& Use DC transistor models

—this might entail nonlinearity in some - 2 12~3<
cases, but approximations can alleviate Vo Ve TeRe2 12-3 2V

_— ~ /
Ve +2v

Faster Way .
I\?\ore Te. — VB= Vee Rk 2 3V

Vg 292-67+ 2.22V

Vo
VE = VB“VBE(M) > 3’0'7 22.3V
R:=%K Vi
o Te VB 23
Re™ 23k~ lh=Tc
) I8: %39’:—’1 2 O.DlIMA
\/C~ VCC’ICRC— qv
Accursde (but stau): Tame? Ve _ 12 2 03mh > lo1g
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