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ZADATAK 1
o Vece
Rc Rc
Vout1 Vout2
Za kolo prikazano na slici, odrediti diferencijalno Vin1 Q1 Q, Vino

naponsko pojacanje A; = (Vo1 = Vour2)!(Vins - Vinz2)- Bipolarni
tranzistori imaju identi¢ne karakteristike, rade u direktnom
aktivnom reZimu, 1 kroz njih teku iste jednosmjerne struje. Re Re
Poznati su parametri modela za male signale, kao 1
otpornosti Rq-1 Rp.
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Vin1 O— Vout1 Yout2
+ +
1 |:| Vbet ) lce2 Vb6‘2|:
- 9m1Vbe1 le | Om2Vbhe2
{ —
Re Re

Vout1 + Ube1 — Vin1 Vout1
+ =0

Im1Vpe1 +
Tce1 RC

Emilcel > 1

Vpe1 = - +

Vin1 1 (1 1
ImiTce1 Im1 \Tce1 RC

) Vout1
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Vin1 O— Vout1 Yout2
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1 |:| Vbet ) lce2 Vb6‘2|:
- 9m1Vbe1 le | Om2Vbhe2
{ —
Re Re

Voutz t Vpe2 — Vin2 + Vout2 0

Im2Vpe2 +
Tce2 RC

Emolce2 > 1

Vpe2 = - +
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ZADATAK 1

—O Vin2

Vbez[] I

Vout1 Vout2

. lce2
- Om1Vpe1 le | Om2oVbe2 h
1 —
Re Re

VUbe1 + Vout1 + Ube1 — Vin1

le = 9miVpe1 T+
1l Tce1

Upe2 Vout2 + Vbe2 — Vin2

le = —9m2Vpe2 — -
T2 Tce2

Sabiranjem prethodne dvije jednacine, uzimajuc¢i u obzir da je g,,; = €2, ¥ees = Veer 1 ¥ = ¥, dObija se:

] 1 1 1 1
20, = (gml +—+ —) (Wpe1 — Vbe2) + 7 Wout1 — Vourz) —=— Win1 — Vin2)
1 Tce1 Tce1 cel
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ZADATAK 1
Vin1 O— Vout1 Vout2 —O Vip2
+ +
1 |:| Vbet ) lce2 Vb62|:| 2
- Om1Vpe1 le | Om2Vbe2 !
{ —
Re Re

] 1 1 1 1
20, = (gml +—+ —) (Whe1 — Vbe2) + 7 Wout1 — Vourz) —=— Win1 — Vin2)
Tm1 Tce1 Tce1 cel

Emilcel > 19 Emi n1 >> 1:

1
206 = gm1 (Ubel — Vpez) +—— (Vout1 - voutz) —— (Vin1 — Vin2)
cel Tce1



N /

ZADATAK 1
Vin1 O— Vout1 Vout? —O Vin2
+ +
1 |:| Vbet ) lce2 Vb62|:| 2
- Om1Vpe1 le | Om2Vbe2 !
1 —
Re Re
_ 1
206 = gm1 (vbel — Vpez) + (Wout1 — voutz) — (Vin1 — Vin2)
cel Tce1
Vin1 — Vpe1 — 2Rpie +Vper —Vinz =0
R £ £ =0

Vin1 — Vinz — (Wpe1—Vhe2) — Im1RE(Vpe1 — Vpez) — (Wout1 — Vourz) + (Vin1 — Vin2) =

cel Tce1

Ry Rg
(1 + 7"_> (Win1 = Vin2) = (1 + gim1Rg) Wher — Vpe2) _r_ (Vout1 — Vourz) = 0

cel cel
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ZADATAK 1

Rg Rg
(1 + 7‘_) (Win1 = Vin2) = (1 + gm1Rg) Whe1 — Vpe2) _r_ (Vout1 — Vourz) = 0

cel cel

Vin1 1 ( 1 + 1)

vbel = - _ Uoutl
Im1Tce1 Imi1 \Tce1 RC
Vin2 1 ( 1 N 1)

Vpe2 = - 5 ) YVout2
Im2Tce2 Im2 \Tce2 RC

Vin1 — Vin2 _ 1

1 1
( + ) (voutl - voutz)

Ube1 — Vpe2 = —
Tce1 RC

gmlrcel gml

Rg Vin1 — Vinz 1 1 1 Rg
(1 + Tce1> (Win1 = Vinz) — (1 + gm1RE) ‘qumlrcelln — - (Tce1 +R_c) (Wout1 — Voutz) _?e1 (Yout1 — Vout2)

=0
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ImiTce1 Imi1 \Tce1 RC

1 <1 ::el) (Vin1 — Vinz) — (1 + gmaRE) [

R 1 Ry 1 1 Ry Rg
<1 + - - ) (vinl - vinz) = <_ - - +—
Tce1 ImiTce1 Tce1 ImiTce1 gmlRC Tce1 RC
A, = Vout1 — Vout2 - 1 _ gmlrcelRC
d= ~ — -
Vin1 — Vin2 i (i +i) +&' RC + Tce1 + gmlrcelRE
Im1 \Tce1 RC RC

Ukoliko je g,,;7..;1Rg > Rc:

gmlRC

Ag = —————
¢ 1-I'gmlRE

voutz)] (Vout1
Tce1

Rg

) (voutl voutz)
Tce1

s

voutz) =0



N

ZADATAK 2

Za kolo prikazano na slici, odrediti diferencijalno
naponsko pojacanje A; = (Vo1 = Vour2)!(Vins - Vinz2)- Bipolarni
tranzistori imaju identi¢ne karakteristike, rade u direktnom
aktivnom rezimu, 1 kroz njih teku iste jednosmjerne struje.
Poznati su parametri modela za male signale, kao 1
otpornost R.
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V
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lce3 I'r4 Vbe4 CD I'ceq
- 9m4Vpes
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V, V
out1 out2 + J__
lce3 I'ma| |Vbe4 CD
9Im3Vbes - 9m4Vpes
Vin1
+ +
1| [Vbet Ice2 CD Vbe2
- 9m1Vbe1 gm2Vpe2 _
Im1Vpe1 = Im3Vpe3 + - + Vout1
cel Tce1 Tce3
v = —Tn—gv
be3 R outl
- . Vini 1 ( 1 + 1 +gm3r7t3)
bel ~ - outl
ImiTce1 Im1 \Tce1 Tce3 R
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ZADATAK 2

Vin1 — Vbe1 TVpe2 —Vinz = 0

Vo1 = Vin1 _ 1 ( 1 + 1 + gm3r7t3) Vous1
ImiTcer Im1 \Tce1 Tce3 R

Viez = Vin2 _ 1 ( 1 + 1 + gm4r7t4) Vouts
Im2Tce2 9m2 \Tce2 Tce4 R

1 1 1 1 T,
) + ( + + Im3 n3> (voutl - Uoutz) =0
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Tce1 Tce3 R

gmlrcel gml

A, = Vout1 — Vout2 ~ 1 . gmlrcelrce3R
d — ~ -
Vin1 — Vin2 1 ( 1 1 + gm3rrr3) R(Tcel + rce3) + Im3Tn3Vce1lce3
Im1 \Tce1 Tce3 R
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