ECE 320 - Quiz #7 - Name

DC to AC, SCR, Boolean Logic. October 15, 2020

DC to DC Converter

1) A DC to AC converter converts 20VDC into a 20Vp, 400Hz AC sine wave. A 1:4 step-up transformer then
converts this into an 80Vp, 400Hz sine wave (VO0).

Determine the resulting votlage at V1 and V2 for this DC to DC converter.

Vi V2

VI1(DC) VI(AC) V2(DC) V2(AC)

78.12V 2.36Vpp 74.40V 0.5285Vpp

80Vp °
400Hz .
21,362 rad/sec j106.810
) 20000 | 2|
20Vp ( — al
400Hz<:::::> 40
-j23.406
DC to AC Converter - 10,203 - [17.436

The peak of V1 is 79.3V

[~ (M) =1.888A

42Q
dv
I=c%
1.888A = 2000UF -

dV,=2.36V,, = VI(AC)
Vi(DC)=79.3V—3-2.36V,, =78.12V

Vo(DC) = (ﬂ) 78.12V = 74.40V

40+2

Va(AC) = ( (10.203—717.436) )(2.36‘/”7)

(10.203—j17.436)+(2+j106.810)

V2(AC) = 0.5285V,,



2) Determine the differential equations which describe the following circuit. The differential equations should be
in terms of {V1, V2,13}. Assume the VI relationship of the diode is

V,=0.0521n (1081, + 1) 1a=10"(exp (525 -1)
5mH
VO V1 + V3 - 2 Vo
T I—ANN
g 3
Id i 11 i 12
2000uF ouF
Vo - _
B — 40
I =2000uF - <L =1,~ 1
L=20F 2=I—
=5mH- 2=V, ~V, 2l
Simplifying

=500 - 10-8(exp (V" Vl) - 1) — 50015

0.052

<2 = 50000013 — 12500V

d13

=200V, =200V, —41;

These three coupled differential equations describe this circuit



SCR (5 diode version)

3) SCR: Analysis. Determine the votlages at V1 and V2 (both DC). Assume a firing angle of 30 degrees.

Vi V2
VI1(DC) VI1(AC) V2(DC) V2(AC)
27.395V 47.3Vpp 23.4814V | 0.826Vpp
V1 1H V2
30 degree 4 4 ® 20k W ®
fiing angle 754 rad/sec J754
100uF
A 60
13.26
60 Hz
oA A
= 2.795 - 12.645

V,p40.7

Vg = (T) (1+cosB)—0.7

Vg = (#) (1+cos(30%)-0.7

Vi(DC) = Ve = 27.395V
VI(AC) =48V —1.4V+0.7V=47.3V,,

Vo(DC) = (&) 27.395V =23.4814V

60+10

(2.795-j12.64)

Vo(AC) = ((2.795—jl2.645)+(10+j754)) (47.3Vpp)

V2(AC) = 0.826V,




4) SCR Design. Determine the firing angle, R, and C so that
V2(DC) =10.0V

I(R) = 200mA
V2(AC) = 200mVpp
V1(DC) Firing Angle C R
12.00V 99.003 deg 421uF 50 Ohms
Vi 10 1H V2
o— NN~ TT —71e
X degr
e W f |2

V,p+0.7

)
Vi(DC) = (50;010) V2(DC) = 12.00V
(T) (1+cos9)—0.7

V1 (DC) =

12.00V = (w) (1+cos(8))—0.7

0 =99.003°
IfC=0

Vi(AC) = 485in (99.003%) — 1.4V +0.7V
Vi(AC) = 48.109V,,

V2(AC) = (L) 48.109V,,

50+(104j754)

V2(AC) =3.180V,,
To reduce the ripple to 200mVpp

1 200mVpp
ZC:‘jw—C =( )509=3.144Q

3.180V,,

C=421uF



5) Design a circuit using NAND gates to implement the following logic (i.e. circle the ones)
X =ABCD
Y=(X<13)

CD
00 01 11 10
|
oo)% . >v<
\____/
01 \1\ 1 1 //
\___,/
AB
11 1 0o 0 O
L |
Y=CD'+A'+B'
c |
o | NaD  JO—
A
)




6) Design a circuit using NOR gates to implement the following logic (i.e. circle the zeros)
X =ABCD
Y=X<13)

00 01 11 10
oo T 1 1 1

01 1 1 1 1

10 1 1 1 1

—

Y'=ABD + ABC
Y=(A"+B'+D)A'+B'+C)
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