Problem 1.

Find V, and |, for each circuit.

4V

3.8 kQ)

DIDEAL

(A)

1. FB:

2. short (vD=0)
3.iD=3.3/3.8k
iD=0.87mA
4. check iD>0
YES

5. Done

5V
2 kQ)

(B)

1. RB:

2. open (iD=0)
3.vD =0-5=-5V
4. check vD<0.7
YES

5. Done

DIDEAL

-1V

DIDEAL

(C)

1. RB:

2. open (iD=0)
3.vD=-1-0=-1V
4. check vD<0.7
YES

5. Done

11 kQ

-3V
7 kQ

DIDEAL

(D)

1. FB:

2. CVD (vD=0.7)
3.iD=2.3/7k
iD=0.33mA

4. check iD>0
YES

5. Done



Problem 1.
Find V, and |, for each circuit.

12 kQ 2.3 kQ
DIDEAL DIDEAL
-8V 4V
(E) (F)
1. FB: 1. FB:
2. CVD (vD=0.7) 2. CVD (vD=0.7)
3.iID=7.3/12k 3.i1D =3.3/2.3k
iD=0.61mA iD=1.43mA
4. check iD>0 4. check iD>0
YES YES
5. Done 5. Done

11 kQ

DIDEAL

-5V
(G)

1. FB:

2. CVD (vD=0.7)
3.iD=4.3/11k
iD=0.39mA

4. check iD>0
YES

5. Done

6 kQ

DIDEAL

-2V
(H)

1. RB:

2. open (iD=0)
3.vD =-2-0=-2V
4. check vD<0.7
YES

5. Done




Problem 2. FindV,,z;and |, ,;
in the circuits below. All diodes are ideal.

6V 1.FB, FB
2. CVD (vD1=0.7, vD2=0.7)
3. Find 11, V1, iD1, iD2
2 l 1.5 kQ
V1=0.7
V 11 =5.3/1.5k = 3.53mA
1 iD2 = 0--5/2k = 2.5mA

iD1=3.53-2.5=1.03mA

\/ D1 \/ Dz 4. check

iD1>0 Yes
iD2>0 Yes

2 kQ)

5. Done

-5V




Problem 2. FindV,,z;and |, ,;
in the circuits below. All diodes are ideal.

6V 1. RB, RB

2. opens (iD1=0, iD2=0)
| 3. Find 12, V2, vD1, vD2
2 1.8 kQ
V2=6
12=0

vD1=0-6=-6V
vD2=-7-6=-13V

4. check
vD1<0.7 Yes
vD2<0.7 Yes

5. Done



Problem 2. FindV,,z;and |, ,;
in the circuits below. All diodes are ideal.

3V 1.RB, FB
2. open, CVD (iD1=0, vD2=0.7)
' 3. Find 13, V3, iD1, iD2
3 2 kO
13=(3--4-0.7)/(2k + 3k) = 6.3/5k = 1.26mA

V3 = 3-2k*1.26m = 0.48V
vD1 =0-0.48 =-0.48V
iD2=13=1.26mA

4. check
vD1<0.7 Yes
iD2>0 Yes

5. Done




Problem 3. Find the equations
and plot vo,7(v\) for each circuit.

ViN 4 kQ
(A)

1. FB case:
2. CVD (vp=0.7) =
3. lp=-(v\*+0.7)/7k

Vout= -0.7-3kl,

Vout= -0.7+(3/7)(v\\*+0.7)
Vout=(3/7)v\\-(7/7)0.7+(3/7)0.7
vOUT=(3/7)vIN-.4

4. apply ip>0, therefore
-(vint0.7)/7k >0

vy <-0.7
5. Next

VouT

Dcvo
3 kQ)

1. RB case:
2. open (ip=0)
3. Vour™Vin
Vp = (0-v)y)
4. apply vp<0.7, therefore
-vIN<0.7
viy> 0.7
5. Done

VouTt

m=3/7

answer.
VOUT — (3I7)V|N-O°4’ V|N< ‘0.7
vOUT =VIN, v) > -0.7



Problem 3. Find the equations
and plot vo,7(v\) for each circuit.

Vour
Vour
D m=42/242

CVD
1. FB case: 1. RB case: answer:
2. CVD (vp=0.7) 2. open (iD=0) Vout = (42/242)(v\\-0.7)+0.7, v,>0.7
3' 'D = (le-O°7)I(2420)) 3. VOUT=V|N VOUT = le’ V|N<O.7
VOUT=O'7+(420,(420+2k))(v|N-0°7) VD = (V|N'0)
Vour = (42/1242)(v\\-0.7) + 0.7 4. apply v<0.7, therfore
4. apply i>0, therfore viny<0.7
viy> 0.7 5. Done

5. Next



Problem 3. Find the equations
and plot vo,7(v\) for each circuit.

700 Q Vour

VIN VouT

3 kQ)
(C)
1. FB case: 1. RB case: answer:
2. CVD (vp=0.7) 2. open (ip=0) Vour = (30/37)(Viy-0.7), vi>0.7
3. 1p = (v\§-0.7)/(3700)) 3. Vour=0 Vout = 0, Viy<0.7
Vour=3k*ip=(30/37)(v,\-0.7) Vb = Vin-Vour
4. apply iD>0, therfore Vp = V-0
viy> 0.7 4. apply vp<0.7, therfore
5. Next vy <0.7

5. Done



Problem 3. Find the equations
and plot vo,7(v\) for each circuit.

VouTt

Vin Vour
Devo

1. FB case: 1. RB case:
2. CVD (vp=0.7) 2. open (ip=0)
3.. VOUT=V|N+O°7 3. VOUT=0

ip = -(vint0.7)/(4Kk) Vb = VoutVIN .
4. apply ip>0, therfore Vp = -V, answer-

(v +0.7)/4Kk > O 4. apply v,<0.7, therfore Vout = ViNt0.7, v <-0.7
V|N < -0.7 V|N > -0.7 VOUT — 0, V|N>'O.7

5. NeXt 5. Done



Problem 3.
a) Find the equation and plot v, ,1(V,y) fOr each circuit.

4 kQ 5 kQ

o
VouTt

3 kQ m=1/4

VouT

A DCVD

1. FB case: 1. RB case:

2. short (vp=0.7) 2. open (ip=0)

3. Vour=-0.7(3/8) 3. Vout=(3k/(4k+5k+3Kk))v,\

ip = (<0.7-v\)/(4k)+-.7/8k Vout = (1/4) v,

4. apply ip>0, therfore Vp = 0-(8k/12K)v,,

(-0.7-v\\)/(4k)*+-.7/8k > 0 Vp = 0-(2/3) v,y answer-:

(-1.4-2v\,) -.7>0 4. apply vp<0.7, therfore Vour = -(3/8)0.7, v, <-1.05
-2v>2.1 vin > (-3/2).7 =-1.05 Vour = (1/4)V,y, Vi >1.05
ViN<-1.05 5. Done

5. Next



Problem 3.

a) Find the equation and plot v, ,1(V,y) fOr each circuit.

o
VIN

(F)

1. FB case:

2. CVD (vp=0.7)

3. Vour=(4k/(3k+4k))(v\\-0.7)
Vout = (4/7)(v5-0.7)

ip = (V,y-0.7)/(7K)-0.7/1k

4. apply ip>0, therfore
(vin-0.7)I(7k) > 0.7/1K

viy> 5.6

5. Next

DCVD

J
“ 3 kQ VouT
4 kQ

1 kQ

Vour
o

1. RB case: VlN
2. open (ip=0)
3. Vout=(4k/(1k+3k+4Kk))v,,
Vout = (1/2)v),

Vp = (1/8)vy
4. apply vp<0.7, therfore =~ ansSwer.

Vin<5.6 Vour = (4/7)(Vn-0.7), v\>5.6
5. Done Vout = (1/2)vy, Vin<5.6



VouTt

m=0
voOuUT =7

m=0
vOUT =-4

VOUT=(1 I2)V|N, '(9.4) < V'N < (1 5.4)
vOUT=-4.7, vIN < -(9.4)
vOUT=7.7, viN > (15.4)
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