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Za kolo prikazano na slici odrediti
vrijednosti napona V,, V,, V5, V,1 V5.
Poznato  je: Vo Viee=10  V,
Vegi=Vpes=0.7 V, Viesi=Vepsy=0.2 V,
/=100, R,~=100 k€, R,=9.1 kQ,
R:=9.1 kQ, R,=5.1 kQ 1 R~=4.3 kQ.
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ZADATAK 1
1 Vec — R2lg1 — Vgp1r — R1lp1 =0
o Vee Vee —R2(B + DIy — Vggy — R1lg; =0
Vee =V
/ l R l R Ig, = —C_EBL_ _ 9135
& 2 ez ’ B1 = (8 + )R, + R, HA
Ves, < V2
y flsi EB1 Y ICl = BIBI = 0.913 mA
o - —oO
T AGE ° Iy =B+ Dlg =0922mA

Vg2 + Rslgz —R3l3 =0

Vpgz + Rs(B + 1)Igz — R3¢y — Ipz) = 0
Vegz — R3lcy + [(B + 1)Rs + R3llg, = 0

_ —Vgg2 + R3l¢q
Ipp =
(B + 1R + Ry

= 17.14 pA




N s

ZADATAK 1

ICZ = IBIBZ = 1.714 mA
o VCC IEZ = (ﬁ + 1)132 = 1.732 mA
VECl == VCC - RZIEl - R3]3 + VEE - 34‘66 V> VECSl - 02 \Y
VCEZ - VCC - R4IC2 - RSIEZ + VEE - 3811 V> VCESZ - 02 \Y/

V, = Rylg, = 0913V

Vy = Voo — Rylgy = 1.613V

Vs = —Vgg + Rals = —1.853 V
V, = —Vgg + Rslg, = —2.552V
Vs = Voo — Ryley = 1.259V
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Za kolo prikazano na slicit 3 odrediti
zavisnost 1zlaznog napona V,,, od
ulaznog napona V', za opseg ulaznog
napna — Vi < Vy < V. Poznato je:
VecVer=3.3  V, Vp=Vp,=0.7 'V,
Veei=Ve:=0.7 V, Vepsi=Veesy=0.2 V,
LB,=0,==100, R,=2 kQ, R,=100 kC,
I=10 pA.
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ZADATAK 2

N

Vee
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l 1° Uvodi se pretpostavka da su oba BJT-a u DAR-u, dioda D, ne provodi, dok dioda D, provodi.

Vour = —Rilc1 = =Rl = =2V
Veer = Vour — Vin > Vst

Vin <Vour —Vcgs1 = —2.2V

Vp1 = Vin + Vgg1 + Epz < Epg
Vin < Epy —Vgg1 — Epz = —0.7V

—Epy; — Vgga +V,
Iy, = D2 R};;Bz EE _ 19 HA

VECZ — _VDZ + VEE == 26V
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ZADATAK 2

20 Uvodi se pretpostavka da je BJT Q, u zasi¢enju, BJIT Q, u DAR-u, dioda D, ne provodi, dok dioda D, provodi.

V
N Vour = Vin + Vees1
/ . Vour Vin + Veesa
/ '> EZlXZ = Iex = — Ry T R4 < pl
V
+ YD1 -
VBE1+ +V Vin > —PIRy — Vegsy = —2.2V
. c1 + | Ves2 /
Vin :u+ VOUTVEC2 - R % Vb1 =Vin + Vgg1 + Epz < Epy
VCE1R i Vin <Epy —Vpg1 — Ep, = —0.7V
y

—22V<Vy<-=07V



ZADATAK 2
/l 30 Uvodi se pretpostavka da je BJT Q, u zasi¢enju, BJT Q, u DAR-u, 1 obje diode provode.
O
V
$°¢ Vour = Vin + Vees1
| > IE?lXZ_D_ Vin + Vg1 — Ep1 + Ep, =0
Y  p, ’ Viy = —0.7V
Vv +‘ M .+ VOUT - _05 V
BE1 IC1 + VEBQ R /BZ
V 0 - i -
NN A+ VOUTVEC2 l
Vcer
Ri
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ZADATAK 2
1 40 Uvodi se pretpostavka da je BJT Q, zakocen, BJT Q, u DAR-u, 1 obje diode provode.
V
§° Vour =0V
e Vg1 = Ep1 — Epz —Vin < 0.7V
"y 2| \/ D
D, Viy > —0.7V
+¢ M *+ IDl = I > O
Ve s + | Veso |
- Ry, 12 I, = (B + DIz, — Ip; = 1.909 mA > 0




ZADATAK 2

-0.5

Vinl

Vi

VIN < _22 V: VOUT —_ _2 V

—22V < VIN < —=0.7V: VOUT = VIN + VCESl

VIN = —0.7V: VOUT - _05 V

VIN > _07 V: VOUT —_ OV
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Za kolo prikazano na slici odrediti
zavisnost 1zlaznog napona V,,, od
ulaznog napona V', za opseg ulaznog
napna 0 < V,, < V.. Poznato je:
Veem100 0V, Vg =Vee,=0.7  V,

Veesi=Vers:=0.2  V,  B,=6,=0=99,
R,;=5kQ, R,=200 Q1 R;=1.6 kQ.
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ZADATAK 3

l 1° Uvodi se pretpostavka da su oba BJT-a zakocena.

O
Vour =0

Vper = Vin < 0.7V
VBEZ == OV
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ZADATAK 3

1 2° Uvodi se pretpostavka da BJT Q; provodi u DAR-u, dok je Q, zakocCen.

Vin — Rilgy — Vggr — (R + R3)Igy = 0

Vin = Rilgy — Vg1 — (Ry + R3)(B +1)Ig; =0
= Vin — VeE1
LR+ (R +R(B+ 1)
Vin > Vgpa

>0

Vin — Vg1
Ri+ (R, +R3)(f+1)

Vour = R3lgr = R3(B + 1)

Voo R3;(B+1)
TR+ (R, +R)(B+ 1)

(VIN T VBEl)
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ZADATAK 3

1 2° Uvodi se pretpostavka da BJT Q; provodi u DAR-u, dok je Q, zakocCen.

Vour = 0-865(VIN - VBEl)
Veer = Vee — (Rz + R3)(B + 1)

Vin — Vg1
Ri+(R;+R3)(+1)

=Vece — (R +R3)(B+ 1) > Vees1

Vin — V1 < Vee = Veesa
Ri+ (R, +R3)(f+1) (R;+R3)(f+1)

Vour

Ve < Ri+ (R, +R3)(f+1)
N R+ RIBH D)

(Vee — Vegs1) + Vg, = 1077V
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ZADATAK 3

l 2° Uvodi se pretpostavka da BJT Q; provodi u DAR-u, dok je Q, zakocCen.

N

VIN_VBEl
Vers = Ry(B + 1Ig; = Ry(B + 1) <07V
BE?2 2 IB B1 2 :8 R1 + (RZ +R3)(,8 + 1)

Ri+(R; +R3)(B+1)
Vin < R,(B+1)

VOUT([/IN == 7175 V) = 56V

0.7V + Vggy = 7.175V
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ZADATAK 3

l 3° Uvodi se pretpostavka da su oba BJT-a u DAR-u.

O
Vour = R3l3
13 - IEZ + 12
VeE2
=——=35mA
2 R, m

Igz = (B + Dl

Igy = Igy — I

Ig; = (B + Dlpy

Ipy =L —lIez =11 = Blgy =11 — U1 — I2)
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ZADATAK 3

l 3° Uvodi se pretpostavka da su oba BJT-a u DAR-u.

N

Igy =1 — Iz =1 —Blg; =1, — BUg1 — 1)
[1+ BB+ Dllgy =11 + BI;

I = I + BI,
RSy
4_

Vin = Vgg1 — Vpe2 — Vour
Rq

Vour = R3(Ugz + 1) = R3[(B + Digy; + L] = R3[(B + DUgs — I3) + I5]
© Vour Vour = R{(B + DI(B + Dipy — L] + I}

11:

l3l Rs Vour = R3 {(,3 +1) [(,3 +D7 -ﬁ[;&;f D~ Izl + 12}
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ZADATAK 3

3° Uvodi se pretpostavka da su oba BJT-a u DAR-u.

(B +1)°

s

( Vin = Vbe1 ; Vee2 — Vour + B, }
Vour = R3] L —
ouUT 3k(,3+1) B+1) 1+B8B+D L+ 1
Vin —Vbe1 ;? Vee2 — Vour + B,
Vour = Rs |(B + 1)? 1+T3(,3+1) - B+DL+1,
[ Vin — Vee1r — Vee2 — Vour + Ry I
Vour = R3 | (B + 1)? [i T8 + 1)];];; 12 B+ DI+ 12]

1+ R,

(B +1)?

=R T8+ DIRs

118G+ 1)]R1] Vour

—Ve1 — Vg2 + BR1L,
[1+B(B + DIR,

Vin + R [ (8 + 107 B+ DL +1,]
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ZADATAK 3

l 3° Uvodi se pretpostavka da su oba BJT-a u DAR-u.

[_VBEl — Vi B+ 1P

R +[1+,8(,3+1)]12_(’8+1)12+12]

R; R;
[1 +R_1] VOUT zR_:lVIN + R3

Vour # —3p 418 |y oy B+ 15 R,I, — BR,I

R R
Vour = R, + R, Vin + R, + R, [—VBg1 — Vg2 + 0.99R, ;]

I || | Rz

VOUT ~ 0.242 ]/IN + 3.854V
O VOUT VOUT(VIN =7.175 V) ~ 5590V
VOUT(VIN =10 V) ~ 6.316V
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ZADATAK 3

l 3° Uvodi se pretpostavka da su oba BJT-a u DAR-u.

O
Veer = Vee — Vee2 — Vour > Veesa

10V —0.7V—0.242V;y — 3.854V > 0.2V
Viy < 21.68V

Vegz = Vg1 + Vg = 1.4V > Vg
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ZADATAK 3

6.316
5.6

Vour =0
VOUT= 0865V1N - 0605 \Y/

VOUTz 0.242 VIN + 3.854V




