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Figure 1.9 Saving a text file with a ".cir" extension.
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*** Figure 1.11 CMOS ***

) *#destroy all
Vin 5‘&{.\{1\ k Vout #run
- *#print all
7 7 .// 5 0P
Vin. 1V hg R2.2k Vin Vin 0 DC 1
R1 Vin Vout 1k
R2 Vout 0 2k
S .end

Figure 1.11 Operation point simulation for a resistive divider.
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*** Figure 1.11 CMQS ***
*#destroy all

*#run

*#print all

.op

VinVin 0 DC 1

R1 Vin Vout 1k

R2 Vout 0 2k
.end
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*** Figure 1.11 CMOS ***

“#destroy all /WK S R B4 B
*#run /BT &
*#print all [FT ER4; EL 4y A4
.op [[AT AR =t
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R1. 1k 7 *** Figure 1.12 CMOS ***
Vi -/ '--f-'Mm *#destroy all
& ) kS iﬂmneaa) ran
Vin, IV 1) =< % | “#print all

N TF I(Vmeas) Vin
N VinVin0DC 1

N Vmeas, 0 V| t/, R1 Vin Vout 1k
S R2 Vout Vmeas 2k

Vmeas VYmeas 0DCO

N .end

Figure 1.12 Measuring the transfer function in a resistive divider when the output
variable 1s the current through R2 and the mput 1s Vin.
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* Transfer_function = 3.333333e - 04
//I(Vmeas)/ Vin

*Vin # input_impedance = 3.000000e + 03
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Figure 1.13 Example using a voltage-controlled voltage source.
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Figure 1.14 Voltage-controlled current source in SPICE.
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Figure 1.15 An op-amp simulation example.
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e n d S Figure 1.15 An op-amp simulation example.




.
J

H, %

o i FH T R
« X1 Vout 0 vm Ideal op _amp

4.6

Rf. 3k

Rin. 1k J _i T T i
l —AAN | IMEG 2 1 ohm
. SN T — '
Vin, 7t | ! i
m. 1% =) | !
~ | __ Idealop-amp |

Rf. 3k

v
Rin. 1k J —
L WAYAY A xx.xx"‘"‘--.h,__
T e Vout

T T /—f—\‘.
vin, 1V (1)
in \T )

N

Figure 1.15 An op-amp simulation example.
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*** Figure 1.16 CMOS ***
*#destroy all

Vin R1. 1k Vout *#run
— z “#plot Vin Vout
AN > i decVin011m
Vin, 1V ,\+ , < R2.2k Vin Vin 0 DC 1
| R1 Vin Vout 1k
| R2 Vout 0 2k
7 .end

i i | Vout
0.3 04 o5 o0& 0.7 o.a o9 1.0
e ! Vin

Figure 1.16 DC analysis simulation for a resistive divider.
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*** Figure 1.17 CMOS ***
*#destroy all

*#run

*#let ID=-Vin#branch
*#plot ID
deVin011m
VinVin0 DC 1
R1Vin Vd 1k

D1 Vd 0 mydiode
.model mydiode D
.end
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Figure 1.17 Plotting the current-voltage curve for a diode.
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Figure 1.17 Plotting the current-voltage curve for a diode.

** Figure 1.17 CMOS ***
*#destroy all

*#Frun

*#let ID=-Vin#branch
*#plot D
deVin011m

Vin Vin 0 DC 1

R1 Vin Vd 1k

D1 Vd 0 mydiode
.model mydiode D
.end
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Figure 1.17 Plotting the current-voltage curve for a diode.
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*** Figure 1.18 CMQOS ***
*#destroy all
#run
| “#let lc=-Vce#branch
Vb -+ N *#plot Ic
- Vce N .dcVee 05 1m Ib 5u 25u 5u
[ Vee Vee 0 DC O

o (A - < Ib 0 Vb DC O

4 Q1 Vce Vb 0 myNPN

.model myNPN NPN
NS .end

I=

. Ib=25u
- Ib=20u

Ib=15u
Ib=10u

Ib=5u

on.o 0.5 1.0 1. 2.0 2.5 2.0 2.5 4.0 4.5 S0
swesp v

Figure 1.18 Plotting the current-voltage curves for an NPN BJT.

.DC vDs 0 10 0.5 VGsS 0 5 1



4 10 Hj J‘\/\*ﬁ

o {5 25 0 AT 7E I 3800 B B AT T B (BN S TE)D
o B A MTIE R TE RN -

tran tstep tstop, <tstart><tmax><uic>

e tstep—— M [ 20K
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***Figure 1.19 CMOS:Circuit Design,
Layout,and Simulation***

*#destroy all

*H#run

*#plot vin vout Vin 5\\%1\1{ ' Vout
.tran 100p 100n , e S .
Vin Vin 0 DC 1 Vi V(D) R2, 2k
R1 Vin Vout 1k i

R2 Vout 0 2k 4

.end



rin

o s s i : Vin

‘u out

o.o 20.0 40 .0 ad.0 A0.o IDD 1]
Eine= ns

Figure 1.19 Transient simulation for the circuit in Fig. 1.11.
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*** Figufe 1.20 ***
Vin RI. 1k Vout

_ *#destroy all
"ea 1 *#run
Vin 7N R2. 2k < *#plot vin vout
1V (peak) at \_/ ‘ tranin3u i
| Mz [ VinVin0ODC 0 SINO 1 1MEG:
< R1 Vin Vout 1k T
R2 Vout 0 2k
.end

Figure 1.20 Simulating a resistive divider with a sinusoidal input.
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*** Figure 1.21 ***

Vin R. 1k Vout *#destroy all
vV *#run
vin - L c 1uF “#plot vin vout
1V (peak) at \_” .tran _1Du 30m
200 Hz Vin \{ln ODCOSINO1 200
" NV R1 Vin Vout 1k
CL Vout 0 1u
.end

b.o 2.0 4.0 &.0 B.0 0.0

Eime L=

Figure 1.21 Simulating the operation of an RC circuit using a .tran analysis.
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*** Figure 1.22 ***
*#destroy all

*#run

“#plot vin vout

Aran 10u 30m
VinVinODCOSINO1 200
R1 Vin Vout 1k

C1 Vin Vout 2u

C2Vout 0 1u

.end

Figure 1.22 Another RC circuit example.
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***Figure 1.23 CMOS: Circuit Design,Layout, and Simulation

*#destroy all
y Vin R. 1k Vout

*#run e
. Vi () —— C, luF

*#plot db(vout/vin) W pea at () u

*#set units=degrees 2001z | i

*#plot ph(vout/vin)
.acdec 1001 10k //AZI M
Vin vin 0 DC O SIN 0 1 200 AC 1//7 45 #rHhSINGE X iE )

R1 vin vout 1k W Z0E 4 AN AT, H A InAs i
CLvoutO 1u VB, HAAC 1B N TE/E 8 ls/E N1

.end HIAZ I/ IME S5 .
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Figure 1.23 AC simulation for the RC circuit in Fig. 1.21.
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Figure 1.23 AC simulation for the RC circuit in Fig. 1.21.
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*VinVin0ODCO pulse016n003n 10n
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Figure 1.24 Simulating the step response of an RC circuit using a pulsed source voltage.
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Figure 1.25 Specifying a r1se time in the pulse statement to avoid slow rise times
(rse times set by the maximum step size in the .tran statement.)
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Figure 1.26 Step response of an RC circuit.
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Figure 1.26 Step response of an RC circuit.
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Figure 1.27 Another step response (negative going) of an RC circuit.
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Figure 1.28 Using a PWL source to drive an RC circuit.
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*** Figure 1.30 ***
DY V-

c1 *#destroy all
| S B . #run
(Q 5 v \ Ip T Initially at 2V “#olot vout

< At t=2ns switch closes < tran 100p 8n UIC \\.tran/5 A uick s/ “HIa6Mk
A7 BBk IUe TAE M5
N Velk clk 0 pulse -1 1 2n
e , | VinVin0DC 5
s R S1 Vin Vouts clk 0 switmodel
T e 6t6 I EBL R1 Vouts Vout 1k
AT C1Vout01pIC=2 \\IC=2 Kyl pIlaft iy, &
. §Z SIS SN SO S SN S .model switmodel sw ron=0.1

N R A A N NS N WU SO end \\ B — AN 5 TR )
| | | i : 5 s a .ic v(vout) = 2

i i i i
.o 1.0 2.0 3.0 4.0 .o &.0 7.0 a.0
Eine ns

Figure 1.30 Using initial conditions and a switch in an RC circuit simulation.
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closed for a long time.)
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il i0 2.0 3.0 d.0 [ B0 T.0 g.n
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* Figure 1.31 ™

*#destroy all
*#run
*#plot vout

______

tran 100p Bn:LUIC :

Velk clk O pulse -1 1 2n
VinVin0DC5

S1 Vin Vouts 0 clk switmodel
R1 Vouts Vout 1k

R2 Vout 0 1k

L1 Vout 0 10u IC=5m

.model switmodel sw ron=0.1

.end

Figure 1.31 Using initial conditions in an inductive circuit.
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*** Figure 1.32 ***

. _ Vout
L *#destroy all
1 < | *#run
Ac1 () kS 10nH < 10 pF = “#plot db(vout)
Y _,<
- . AC lin 100 400MEG 600MEG
NS N N N

lin Vout0 DC 0 AC 1
R1 Vout 0 1k

L1 Vout 0 10n
C1Vout 0 10p

.end

L0010 4500 500.0 550.10 L00.0

Erequancy KBE=

Figure 1.32 Determining the Q. or quality factor, of an LC tank.
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*** Figure 1.33 ***

*#destroy all

*#run

*#plot db(vout/vin)
*#set units=degrees
*#plot ph(vout/vin)

.acdec 100 1 10k
VinVin0DC 1 AC 1

Rin Vin vm 1k
Cf Vout vm 1u

spicefi B U1 T

X1 Vout 0 vm Ideal_op_amp
.subckt Ideal_op_amp Vout Vp Vm
G1Vout 0 Vm Vp TMEG

RL Vout 0 1
.ends
.end

Figure 1.33 An infegrator example.
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“** Figure 1.34 ***

) *#destroy all
Vin 1k y

AN _ *#run
Vout #plot vout vin

g + Aran 10u 10m
.ic v(vout)=0

VinVin 0 DC 1
R S +pulse-1101ulu2m4
R Cf Vout vm 1u

X1 Vout 0 vm Ideal_op_amp
.subckt Ideal_op_amp Vout Vp Vm
G1 Vout0Vm Vp 1IMEG

RL Vout 0 1

.ends

.end

SN NN

.0 1.0 2.0 ] a0 [} E.O | a.n a.0 0.0
Eimm =]

Figure 1.34 Time-domain infegrator example.
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