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ZADATAK 1

Za kolo prikazano na slici:

a) Izracunati veliCine svih jednosmjernih struja 1
napona,

b) Nacrtati jednosmjernu radnu pravu,

c) IzraCunati naponsko pojacanje A4,, strujno
pojacanje A,, ulaznu otpornost R,,, 1izlaznu otpornost
R

Poznato je: napon napajanja kola V.- = 10 V,
otpornosti R; = 15 kQ, R, =5kQ, R-=2kQ, Ry =
950 Q, otpornost potrosaca R; = 10 kQ, strujno
pojacanje £ = 100, napon baza-emitor BJT-a kada
provodi Vyz = 0.7 V, napon kolektor-emitor BJT-a u
zasicenju Vg = 0.2 'V, Early-jev napon V, — oo i
termicCki napon V= 26 mV.
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Pretpostavka: BJT u DAR-u

Ve — Rplg — Vg — Rglp = 0

_ Veg — VgE
Rg + (B + 1)Rg

= I = 18.05 pA

I = Blz = 1.805 mA

I = (B + 1)z = 1.823 mA

VCE — VCC - Rclc - REIE — 4‘658 V > VCES

Slijedi da je pretpostavka o DAR-u tacna.
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ZADATAK 1

Vee = Vee — Rele — Rglg

Jednacina jednosmjerne radne prave data je sljede¢im izrazom:

Vee = Vee — Rele —

B+1

b

REIC —_ VCC - (RC +

p+1
b

RE) Ic

Vee =V,
Ips = Ccﬁ+cf5 =331 mA
Re +55—Rg

Maksimalna vrijednost AC komponente kolektorske struje, da

ne b1 doslo do izoblicenja je:

icmax = ICS — ICQ = 1.505 mA
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R, Re —— C— Na slici je prikazano ekvivalentno kolo za AC analizu.
Maksimalna vrijednost AC komponente napona kolektor-
emitor 1znosi:

Veemax = Voutmax = 55 lemax = 2.5V
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Model za male signale

iin iC

Vin C_> + = \l \l O Vout
RB rrr Vbe <v rce RC RL
9mVbe
R1R;
Rp = = 3.75 kQ
57 R, +R,
I
Im = V_T = 69.42 mS
Ty = ﬁ = 1.44 kQ
9m
Tee = Y4 o (predstavlja prekid u kolu)
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Vpe = Vin
Vout . Vout
ImVin T + =0
mvin RC RL
% R-R
A, == _g L —_1157
Ul'n RC +RL
; Vin Vin
lin = +
o Rp 1
Lout = ImVpe = ImVin
[ Rpr;
A; = -2 = B — 7225

iin B ngB +7"7-[




iin < IC
Vip © + \l \l O Vout
RB I Vbe <v> lce RC RL
ngbe
Ut RB T
| Ry, = - = = 1.04 kO
I iy Rp+1y
Vi O

ngbe
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Za kolo prikazano na slici odrediti strujno pojacanje
A;. Poznato je: napon napajanja kola Vo= 10V,
otpornosti R; = R, =20 kQ, R =100 kQ, R-=1 kQ,
strujno pojacanje f = 50, napon baza-emitor BJT-a
kada provodi Vz; = 0.7 V, napon kolektor-emitor
BJT-a u zasicenju Vi gy = 0.2 V, Early-jev napon V,
— oo 1 termicki napon V= 26 mV.
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Pretpostavka: BJT u DAR-u

VBE
L =—=7uA
2 R K

O

Vec = Rc(y + 1) — (Ry + Ry)I; — Vg =0

l/C I =Iz+1,

! ; =VCC_(R1+R2+RC)IZ_VBE=9904MA
- B (B + DR + Ry + R, '

Vee =Vec —Rc(y +1c) =Vee —Rellz + (B + 1DIg] =494V > Vigs

Slijedi da je pretpostavka o DAR-u tacna.
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Model za male signale

lout

+

i (‘ RIIR || r Ivbe ro | IR | | Re
ngbe

I
Im =V_T = 190 mS
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_ 1 1 1
lin = (—+—+—)Ube

Ri R 1
iout l — RZ v
+ ﬁ out —RZ_I_RCgm be
i,-,,(‘ R[I]R1[l] I’nﬁlvbe ﬁroa [I]Rg ﬁRC
mVbe

v gmVp R,

[ R, + R
Ai=lf’—”t=gm Ao = 46.76

in — 4+ =4 =

Ri R 1
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Za kolo prikazano na slici odrediti naponsko
pojacanje A, 1 ulaznu otpornost kola R;,. Poznato je:
napon napajanja kola V.-= 10V, otpornosti R, = R,
=12 kQ, R; =10 kQ, R, = 1 kQ, strujno pojacanje
S =100, napon baza-emitor BJT-a kada provodi Vz;
= 0.7 V, napon kolektor-emitor BJT-a u zasic¢enju
Vers = 0.2V, Early-jev napon V,; — oo 1 termicki
napon Vy~ 26 mV.

o Vee

~
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2 4 R, = —1%2_ _ gyq
R{ + R,
R,
= VCCZSV

V —
BE R, + R,
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Pretpostavka: BJT u DAR-u

Veg — (Rg + R3)Ig — Vpg — (B + R4l =0

VBB _ VBE

I, =
B Ry +R; + (B + 1R,

= 36.75 pA

VCE — VCC - (,B + 1)R4IB — 629 V > VCES

Slijedi da je pretpostavka o DAR-u BJT-a tacna.
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Model za male signale
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R 3 r T Vbe (') I, ce R 3T Vbe <v> r ce
ngbe ngbe
- ¢ O Vout JEN - ¢
R 1 R 2 R4 R 124

R37T == R3||Tn = 660.7 Q

Ri74 = Rq||Rz||R4 = 857 Q
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Vin — Vout Vout
R + gm(vin - vout) = —
31T R124
Vout _ (gmR3r + 1)R124

A, = = 0.992

Vin - (gmR3r + 1)R124 + R3p
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Vin +

VtC_> +
R3;—r Ivbe <'> lce
9mVbe
- i O Vout
R124
i Ve —Vour VUt (1 vout)_ Ut (1—A4,)
P = = — -t 1=
R37t R37T Ut R37t v
%
Ry =-—+=-—""_=826Kk0




ZADATAK 4

Za kolo prikazano na slici odrediti naponsko
pojacanje A4, 1 ulaznu otpornost kola R;,.
Poznato je: napon napajanja kola Vgz= 10V,
otpornosti R; = 10 kQ, R, = 50 kQ, R~ = 8 kQ,
Ry = 1.2 k€, otpornost potroSaca R; = 30 kC2,
unutraSnja otpornost generatora R, = 100 €,
struyno pojacanje £ = 99, napon emitor-baza
BJT-a kada provodi Vzz = 0.7 V, napon emitor-
kolektor BJT-a u zasiCenju Vg = 0.2V,
Early-jev napon V, — oo 1 termicki napon
V=26 mV.
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C_)oo:: R1

Vout

/El RE
+
/B(_ Rs _VEB ;
l—} EC
VBB I
Cv Rc
-Vee
R1R,
= = 8.33 k)
" T Ri+R;
R
Vg = ———— Vg = —1.67V
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Pretpostavka: BJT u DAR-u
VBB + RBIB + VEB + REIE =0

_ _VBB - VEB
Ry + (B + 1R,

VEC == _REIE - Rclc + VEE == 311 V > VECS

Slijedi da je pretpostavka o DAR-u ta¢na.
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Re
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Model za male signale

+
I ngbe

t/

Ry
Re

I
Im = £ =28.79mS

Vr
T = £ = 3.44 k()
Im
Va
Tee = [_ —> 0

RCL == RCHRL - 632 kQ
R12 == R1||R2 == 833 kQ
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Vin

rce

O Vout

Rect

Upe
T

Vout
ImVpe + R
CL

Vin + Upe Upe

— + + + =0
ImVpe R

g Rg

=0

PR

CL
Re|re + (B + DR,| + R,

= 45.55
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J_ +
R Iy Ivbe <V> Ice Rc
ngbe
V¢ —>
It
Re
V¢ %
e =p T gmbe + -
E i3
1% R
Ry, =-t= Tk =33.43 Q

it Tt +(,8 + 1)RE




