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.option post=2 nomod

vec 1 0 dc 15v * power supply
3% 1 2 10k * resistor

ql 2 2 0 npnl * transistor
g2 2 2 0 npnl * transistor
al 3 2 0 npnl > transistor
g4 3 2 0 npnl * transistor
as 3 2 0 npnl * transistor

vout 3 0 dec 0.632v * dec output
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* npn bit device model = ﬂfd VA
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.model npnl npn { b ._
+is = 1.5e-15 bf =(1g vat = 90
+rb = 200 )
*
.op % calculate the dc operation point
.de wout 1 30 1 * dc sweep

_print dc i{vout)

.end

Opening pleot unit= 15
file=./4_1.swl

kR kA

homework-4 problem-4.1 * title line
#xxx*% dec transfer curves tnom= 25.000 temp= 25.000
e vk
x
volt current
vout
[T-00000 =7 153 7m|
2.00000 -2.1776m
3.00000 -2.2014m
4.00000 -2.2253m
500000 =2.2491m|
6.00000 -2.2730m
7.00000 -2.2968m
8.00000 -2.3207m
9.00000 -2.3445m
10.00000 -2.3684m
11.00000 -2.3922m
12.00000 -2.4161m
13.00000 -2.439%m
14.00000 -2.4638m
15.00000 -2.4B76m
16.00000 -2.5115m

17.00000 -2.5353m
18.00000 -2.5592m
19.00000 -2.5830m
20.00000 -2.6069m
21.00000 -2.6307m
22.00000 ~-2.6546m
23.00000 -2.6784m
24.00000 -2.7023m
25.00000 -2.7261m
26.00000 -2.7500m
27.00000 -2.7738m
28.00000 -2.7977m
29.00000 -2.8215m
130.00000 —2 . 8454m]

#=%* bipolar junction transisteors

subckt

element

model
ib
ic
vhe
vce
vbe
vs
power
betad
gm
Pl
=
ro
cpi
cmua
chx
ccs
betaac
ft

0:gl 0:qg2
0:npnl 0:npnl
715.4564f 715.4564f
715.4564u 715.4564u
6€90.8722m 690.8722m
690.8722m 690.8722m

0. 0.
-690.8722m -690.8722m
494.2890u 494.2890u

1.0000g 1.0000g

27.8397m  27.8397m
35.9097g  35.9097g

200.0000 200.0000
125.7938k 125.7938k

0. 0.

0. 0.

0. 0.

0. 0.
999 _7145x 999.7145x
4.430e+12 4.430e+12

**x%* §ob concluded

0:q3
0:npnl
715.3920f
715.4653u
690.8722m
£92.0000m
-1.1278m
-692.0000m
495.1020u
1.0001g
27.8400m
35.9097g
200.0000
125.7938k
0.
0.
0.
0.
999.7271x
4.430e+12

O:cad
0:npnl
715.3920f
715.4653u
690.8722m
692.0000m
-1.1278m
-692_0000m
495.1020u
1.0001g
27.8400m
35.9097g
200.0000
125.7938k
0.
0.
0.
0.
999.7271x
4.430e+12

0:g5
0:npnl
715.3920F
715.4653u
690.8722m
692.0000m
-1.1278m
-692.0000m
455.1020u
1.0001g
27.8400m
35.9097g
200.0000
125.7938k
0.
0.
0
0.
999.7271x
4.430e+12
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