Problem 1
a.
This problem is about common-base amplifier and we should use T model to solve this problem. More details can be found in textbook p473.



	 	

	 	

	 	
b.
Notice base is connected to the ground. So for this part we need to calculate input admittance seen from emitter to base. 


When yL is loaded to the collector,

	 	
By (2) and (4)

	 	
Substitute (5) into (1)

	 	
c.


Step1: calculate open-circuit voltage

	 	
Step2: Calculate short-circuit current



Connect base and collector and notice that it is a loop with one controlled current source.

	 	
By definition,

	 	

Problem 2
a.


b.
We want to find the small signal voltage gain vin/vout under the Q point Vin = Vout



	 	

oleObject2.bin

image4.wmf
111

=

11

eoo

EBEB

CBCB

eoo

rrr

iv

iv

rrr

a

éù

+-

êú

éùéù

êú

êúêú

êú

æö

ëûëû

-+

êú

ç÷

êú

èø

ëû


oleObject3.bin

image5.emf
B

C

E

r

e

r

o

i

i 

i

CB

i

EB

y

L


Microsoft_Visio___12.vsdx



B
C
E
re
ro
i
iCB
iEB

yL





image6.wmf
CBLCB

iyv

=-


oleObject4.bin

image7.wmf
1

1

eo

CBEB

L

o

rr

vv

y

r

a

+

=

+


oleObject5.bin

image8.wmf
1

11

1

eo

EB

in

EBeo

L

o

rr

i

y

vrr

y

r

a

+

==+-

+


oleObject6.bin

image9.emf
B

E

r

e

r

o

i

i 

i

CB

i

EB

v

ro


Microsoft_Visio___23.vsdx



B
E
re
ro
i
iCB
iEB

vro



image10.wmf
(

)

1

o

OCCBEBrEBo

o

EB

EBoEB

ee

vvvvvir

r

v

vrv

rr

a

aa

==-=-

æöæö

=--=+

ç÷ç÷

èøèø


oleObject7.bin

image11.emf
B

C

E

r

e

r

o

i

i 

i

EB

v

ro

i

SC


Microsoft_Visio___34.vsdx



B
C
E
re
ro
i
iEB

vro
iSC



image12.wmf
EB

sc

e

v

ii

r

aa

=-=


oleObject8.bin

image13.wmf
1

SC

i

e

OS

o

I

G

r

V

r

a

==

+


oleObject9.bin

image14.emf
3V

3V

V

in

V

out


Microsoft_Visio___45.vsdx



3V



3V
Vin
Vout



image15.emf
v

in

v

out

g

mp

v

in

r

op

g

mn

v

in

r

on


Microsoft_Visio___56.vsdx








vin
vout
gmpvin
rop
gmnvin
ron



image16.wmf
0

11

mpmn

outoutout

mpinmnin

oponin

opon

gg

vvv

gvgv

rrv

rr

+

+++=Þ=-

+


oleObject10.bin

image1.emf
v

in

B

E

C

y

L

R

E

B

C

E

r

e

r

o

i

i 

i

CB

i

EB


Microsoft_Visio___1.vsdx










vin
B
E
C
yL

RE


B
C
E
re
ro
i
iCB
iEB




image2.wmf
111

EBCB

EB

EBEBCB

eoeoo

vv

v

ivv

rrrrr

æö

-

=+=+-

ç÷

èø


oleObject1.bin

image3.wmf
11

CBEBCBEB

EB

CBEBCB

oeoeoo

vvvv

v

iivv

rrrrrr

a

aa

æöæö

--

=+=-+=-++

ç÷ç÷

èøèø


