CONCEPTUAL tTooLs By: Neil E. Cotter CIRCUITS
NODE-VOLTAGE METHOD

Example 6

EXx:

Use the node-voltage method to calculate v and i».

SOL'N:
we First assign a reference pode. The

hode on the \eft 1s convenient since it
is connected 4o the — of +the 1.8V supply.

We assyn node yoltages v, and vy on
the right side of +he circuit, (since v,
is already used ).

b4 mA

1.8V
VAA Va

1.5ks2
é7.5 k.lll, i.z
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Example 6 (cont.)

We c¢heek for a\ePtha\tnt dourdes and

guper nodes, but neither (3 Presen‘t
en this <circuit.

Now we write

current summation eﬂ’ns
for each node.

v, node: —HmA + V- L8V &+ v,-Va = 0A
30000 2504
Vi hode: va-Va + Vi-oV + Va-oV = OA

25050 LSk T.5kJL

We solve these eghs for v, and va.

Groaping  torms multiplying vy and va and
Fuf‘éing Constant Lerms ony the r:',j})'l: side
of the 2557 keeps -bﬁi/:;s arjamized.

vi(l + L >+v3(—l = bkmA + 1.8V
30052 250

250 5L 30050

v,_(—\ +v3(\ + L+ L = 0A
2500 2500

LSk 7.5k

MqH-_LPlyi.V\ﬂ both sides by 7.3k clears
the Aepominators,

Vo (25 + 20) + vy (30) = 30V + 1.8V (25)
Vo (=20) + v3(3o+5+1) = oV

The znd eﬁ’n is easier +o solve. (We may
solve For either v, or vs.)
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Vo = V3 36 = vy b
30 5
Substituting into the Ist egh, we have
v3'6§(55) +v3<—3o) = BV + 45V = 75V
or Vi . ((oG" 30) = 75V

or V5'3G = 75Vv

36 12

Using or earlier egh For V., we have

Va=Vyr & = 25V & =5 v
5 2 5 2

Before 9o Lh 9 further we Pe.r-Form o con s)stenC/
check on the «currents o verify that they
sum +to zero at each node:

Cheek: —4mA + %MA'\' 5mA =0 mA vV

3
~SmA + 25 mA+25mA=0 mAV
3 L) a0
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For v, we have v = Vo—V3 = §-25 v
2 2
or Vi= 20-28vy= 5 vy
12 Iz 12
For (2 we have (, = vy = 25/12. mA
7.5k 7.5
=25 10 = 5 mA
12 - 75 18

(Note: v, and i, we agtually found earlier in
the Consistency check.)



