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At node a:

At node b:

At node c:

At node d:

At node e:

At node f:

At node g:

Voltage Node Example #4

[ e
R2 m R4

G) I[:.DUSA

R1
10kQ

—
22kQ U 12kQ2

R6 R5 R3

36kQ 5kQ 2kQ

d g

Voltage Node Equations

1
—3mA =V (10 kQ)

1 1
+3mA:Vb<22kQ>_VC<22kQ>

1 1 1 1
+6mA:VC<22k9+15kﬂ)_Vb(22kQ)_Vd<15kQ>

1+1+1)V<1)V<1)
5kQ 15kQ 36 kQ I\ 5kQ ‘\15k

1 1
+2mA_6mA:Ve<12kﬂ>_Vi(12kQ)

0:Vd<

@)

1 1
—zmd = Vf<6kQ) Vg<6kﬂ)

0_V<6§cﬂ+5iﬂ 2kﬂ> ( ) (in)_v’l<zia>

oy

RS
18k0



At node h:

0= (3m+mm) - (3w - ()
T hM\ 2k T 18kQ) 9\ 2ka N\ 18 kQ

o-v(gmtem % (mw - (Em
TN\ 12k0 T 18kQ e\ 12 kQ "\ 18 kO

Rewriting to make entering into MATLAB easier:

At node i:

1
—3mA =V (10 kQ)

1 1
+3mA_Vb(22kQ)_VC<22kQ>

1 i 1 1
+6mA:_Vb(zzka)+VC(22k{1+15k{z>_Vd(15{«9)

1
0__VC(1SkQ)+Vd(5kQ 15kQ 36kﬂ>1 Y 5kﬂ>
+2mA—-—6mA =1V, > (2 )

(@
1
—zmd = Vf<6kﬂ) Vg(akn)
0=—va(55m) ¥ (gm) + % (5 @)~ (5m)
— "d\s5kKQ 16kQ g16kﬂ SkQ zml "\ 2kQ
02_V9<21kﬂ)+vh<2kﬂ+18kﬂ> V'<18k19>
Oz_Ve(qu) (18kﬂ) (121«9 18kQ)

From MATLAB the Voltage nodes are found to be:
Node Voltage (V)
a -30.
309.
243.
108
-50.
66.
78.
70.
-2.0

— || |~ Q|0 |T

MATLAB Code

%$lecture example of Voltage nodes with constant Current sources
$large circuit. Example 4
sversion 2021-02-12 DW Donovan



clear all;

sVoltage Node Method
G=[(1/10) 0 0 O O O O O O;
0 (1/22) (-1/22) 0 0 0 0 O O;
-1/22) (1/22 + 1/15) (-1/15)
(-1/15) (1/5 + 1/15 + 1/36)
0 0 (1/12) 0 0 0 (-1/12);
0 00 (1/6) (=1/6) 0 0;
0 (-1/5) 0 (-1/e6) (1/5 + 1/6 + 1/2) (-1/2) 0;
0
0

0 00O
00 (-1

0;
/5) 0 0;

0 00 (-1/2) (1/2 + 1/18) (-1/18);
0 (-1/12) 0 O (-1/18) (1/12 + 1/18)1;
1i=[-3 3 6 0 (2-6) -2 0 0 01"';

0
00
00
00
00
00

0

ANS={'Node' 'Voltage (V) "';

va' wva;
'vb' vb;
've!' wve;
'vd' wvd;
've' ve;
'vi' vf;
'vg' vg;
'vh' vh;

vi' wvi};
ANS



5 {

ANS

o\°

}

'Node' 'Voltage (V)'
va' [ -30]
'vb' [ 309.0000]
've! [ 243.0000]
'vd' [ 108.0000]
've' [ -50.0000]
'vi! [ 66.0000]
vg' [ 78.0000]
'vh' [ 70.0000]
vi' [ -2.0000]

$Double Check

il

vac
vbc
vCce
vdc
vec
vic
vgc
vhc

= 3;
i2 =
i3 =

-4;

= -i1%10;
+i1%36+ (11-12) *15+11*22;

vV1iCc =

+11*36+ (11-12) *15;
+11*36;

+11*36+12*5+13*2+13*18+13*12;

+11*36+12*5+(12-13) *6;
+11*36+12*5;
+11*36+12*5+13*2;
+11*36+12*5+13*2+13*18;

Ans2 = {'Node' 'Voltage (V)'

Ans2

|l

|l

1

va' va vac;
vb' vb vbc;
ve' ve  wvce;
vd' vd wvdc;
ve' ve vec;
vi' vt vic;
vg' vg vgc;
vh' vh vhc;
vi' vi vic};

'Check Voltage

(V) ';



o\°
—

'Node' 'Voltage (V)' 'Check Voltage (V)'
'va' [ -30] [ -30]
'vb' [ 309.0000] [ 309]
've! [ 243.0000] [ 243]
'vd' [ 108.0000] [ 108]
've'! [ -50.0000] [ -50]
'vE! [ 06.0000] [ 00]
'vg'! [ 78.0000] [ 78]
'vh' [ 70.0000] [ 70]
'vi! [ -2.0000] [ -2
R2 e R4
R Q [
o 2540 N 12K0
DC 10MOhm . U3
-gg 1oMOhm -:-c 10MOhm

resl
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RS
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; §skn
DC 10MOhm
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§wkn
Ny . R3 4
MK A 20
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= us
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ue
DC 10MOhm
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2 A = Vo (h frJZ—ﬂ)r%\/QC’/m)
— \fq ét/ﬂl)

on = C\/c+9v) % + Ve /f&LJL>
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Qupertol & \& =\ 4 oV
gpf-——?,tﬂf = Vp CEJLJL) *‘\/C/ (-%LJDB
— V¢ (@LJL+L7¢'LJL>
20 = (i) () e (%)
H + |
— (- 2\/5 Jﬂ

20V = YVe + HoV + Ve + oV



Ve = Ve flov = UV tloV
\[Q = (u\
Vb;—zzv
V. = aV
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