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Problem: 7.31

Sedra/Smith, Microelectronic Circuits, Eighth Edition, Spice solutions

1. The schematic for this problem is shown below
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2. Run the netlist and perform AC simulation. Plot DB(V(VO)/V(VI)) to get the gain.

ca

10

18Hz

38Hz 188Hz

o DBLULUO)AUCUL))

Frequency

3. Increase the current I1 to ImA and plot the waveform again.
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Netlist:

Copy the netlist given below and paste it into a text file and save it with *.cir extension.

P7 31

’ e rcuit begins
M1 VD VG 0 0 NMOSOP18
+ L=0.5u
+ W=12u
+ M=1
v2 VDD 0 1vdc
Il VDD VD DC 200u
R1 VG VD 22MEG TC=0,0
R2 0 vO 15k TC=0,0
Cl VvD VO 1 TC=0,0
c2 Vi Vé¢ 1 TC=0,0
V3 VI 0 AC 1
+SIN 0 10m 1k 0 0 O
A E AT :,\‘f‘ ‘/,‘T«’,‘\; ends here****x*xxxhx*

““““ *kk ok ok kokxkxk NMOS ydel Dbe ging here
.model NMOSOP18 NMOS(Level 1 VTO=0.8 GAMMA=0.3 PHI=0.84
+ LD=0 WD 0 UO=450 LAMBDA=0.05 TOX=4.08E-9 PB=0. 9)
kk kkhkk Kk kk Kk k% * %k %k k% ‘ ‘ m ,/“:J", ‘ er (7117: “ re *khkhkhkkhkhkkhhkkhkhhkkhkkk*k%k khkhkhkkhkhk K, hhhkkkk*x* * Kk k Kk k k k%

* k Kk ok ok k kK jA:,;i;;,"'ri"r :(:%\jil,." }:FIF‘ Kk khkkhhkkhhkhkkkkxk
.OP

AC DEC 40 10 1K

PROBE

END
* Kk kk ok k ok ok j_,~7‘ ";,";, ’T‘TL,J;, },tT%AAAAAAA(AAAAAAAA
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Problem: 7.76

1. The schematics for this problem is shown below

vee
vee
A
4 %
§ 1150k % ce2
Jve . vout
1
V_CC
20Vde — Y Y SR 2 ST vB Q2N3904
10k 1 )T g RL
VS VE 400k
A § ?§0k
VOFF =0
VAMPL = 20{9 00t
FREQ = 1k o
— AC=1 e
TO : 0
-0

2. Initially, RE is 0.01 Ohms, so practically zero.
3. Plot the VS and VOUT to find the galn Use cursors to ﬁnd the galn

28my
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SEL>>
—28mU

-2.8V
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Time
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4. To find the variation in gain, change Bf to 50 and 150 and repeat the simulation. VS and VOUT

for Bf=50 are shown below
28myU

________________

......................
----------------------

______________________

SEL>>
—-28my

-1.8V

s B.4ms 8.8ns 1.2ms 1.6ms 2 .8ns
o U{wouT)
Time

5. VS and VOUT for Bf=150 are shown below

20my ; u\ ;

au

SEL>>
—-28mU
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Time
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6. Change RE to 100 Ohms and find the variation in G,. Find its new nominal value and the
expected range by changing Bf to 50 and 150.

Netlist:

Copy the netlist given below and paste it into a text file and save it with *.cir extension.

RC VCC vC 10k

RE VE 0 0.01

RL 0 VOUT 400k

Cc2 vC vouT 1
\ele VCC 0 20vdc

R1 VB VCC 540k

R2 0 VB 30k

Cl VX VB 1

V1 Vs 0 AC 1

+SIN 0 20m 1k 0 0 O

R3 Vs vX 10k

01 VC VB VE Q2N3904
///////// 77'1i17 f:il"i‘ﬂ'ii *\l\,‘rlf" }:%:;K khhkhhkhk Ak rAdkdhhhhhkhkhkhAk A rk kA hhhkhkhAhk Ak hkhkhkkkkhhhkhkhk*k*

........... x**Model for 2N3904 NPN BJT (from Eva i brary in DPSpice) *E*kkxkkk*
.model Q2N3904 NPN(Is=6.734f Xti=3 Eg=1.11 Vaf=74.03 Bf=100 Ne=1.259

+ Ise=6.734f Ikf=66.78m Xtb=1.5 Br=.7371 Nc=2 Isc=0 Ikr=0 Rc=1

+ Cjc=3.638p Mjc=.3085 Vic=.75 Fc=.5 Cje=4.493p Mje=.2593 Vie=.75
+ Tr=239.5n Tf=301.2p Itf=.4 Vtf=4 Xtf=2 Rb=10)

,,,,,,,,,,,,, * % *Mode 1 yr 2N390 NPN BRJT

xxxxxxx%x Analysi egir here** %k %k %k kkkk*k**

.OP

.Tran 0.01mS 2mS

.Probe

.end

K Kk Kk Kk ok Kk k A e d e e* * % % % % % % % % % % & % % *

AIC S1S er
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Problem: 7.96

1. The schematic for this problem is shown below

VDD
4 i

RG1 Eg RD
1M ok

V_DD M1

. M=1
10Vde —— VG N W =14y
T " L=05u
S
gg RG2 RS
1M 2k
- - __0

2. The transistor used here has k, "= 71.2 pA/V* So, W/L =14/0.5p is chosen to get k,= 2 mA/V>.
3. Simulate the netlist and find out the operating voltages.

HODE YOLTAGE HODE YOLTAGE NODE VOLTAGE HODE YOLTAGE

(VD) 0794 ( VE) 50000 (0 ¥S) 1.96%2 ( ¥DD) 100000

4. The other operating parameters are

HAME M1

MODEL NMOSOES
ID 9. 84E-04
VS 3.03E+00
VDS 3.11E+00
VBS —1.97E+00
VTH 2. 04E+00
VDSAT 9. 93E-01

5. Change the threshold voltage(VTO) of the NMOS model from 2 to 0.5 and find out the operating
voltages and current again.
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Netlist:

Copy the netlist given below and paste it into a text file and save it with *.cir extension.

,~,»,»nnnnnf7,, e P gA Ak hkkhkhkkhkhkkkk*xk*x*k
"""" alr T‘l“\ I f"r""““““““‘
RG2 0 VG 1MEG
V_DD VDD 0 10vdc
RS VS 0 2k
RD VDD VD 5k
RG1 VDD VG 1MEG
M1 VD VG VS 0 NMOSOP5
+ L=0.5u
+ W=14u
+ M=1
,,,,,,,, 11T ir uil ;I‘,‘l }—k ak*kkkkhkkhkkkhkkkkkkx
* k % Kk % k Kk K Kk % Kk * k% xx** NMOS model Dbe gins here Kok ok ok ok ok ok ok Kk k ok ok ok ok ok ok ok K =
.model NMOSOPS5 NMOS (Level=1l VTO=2.0 GAMMA=0.05 PHI=0.8
+ LD=0 WD=0 UO=196 LAMBDA=0 TOX=9.5E-9 PB=0.9 CJ=0.57E-3
+ CJSW=120E-12 MJ=0.5 MJSW=0.4 CGDO=0.4E-9 JS=10E-9 CGBO=0.38E-9
+ CGS0=0.4E-9)
khkhkkkhkhkhkhkkhkkkkk*k*kxx*x :?:;"];’Y mc “’lf\l ent 1( }1?;‘? khkkhkhkhhhkhkhhhkhhhhkkhkk*k*k
* k K K K K K %k "_,;;; S 3 s bec 1 ns ‘ erc Kk hkkkhhkkkkkhkkxk**k
op
* Kk Kk Kk Kk Kk k k :"7,1;”,’;,,’ i—l,‘:r‘,'v }751\;“‘ Kk ko khkkkkkkkkhkkk*k
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Problem: 7.98

1. The schematic for part (a) of this problem is shown below.

VDD V%D
4 i
RG1 § RS
7MEG 4k
VS
V_DD MI L W=10u

10Vdc —___— VG , I M =
L=2u
VD

2. The transistor used here has k, = 100 nA/V2. So, W/L =10u/2u is chosen to get k,= 0.5 mA/V>.
3. Simulate the netlist for part (a) and find the operating voltages.

NODE VOLTAGE NODE VOLTAGE HODE WOLTAGE NODE VOLTAGE

{ WD) 2.9992 VG) J.oo000 f K=y 60010  WDD) 10. 0000

4. The operating point parameters are

HAME M1

MODEL FPMOSOFS
ID —-1.00E-03
V5 =3 .00E+00
VDS —3.00E+00
VBS 4 . 00E+00
VTH —1.06E+00
VDSAT —1.%94E+00

5. The schematic for part (b) of this problem is shown below.
6. Here W/L =25u/2p is chosen to get k,= 1.25 mA/V?.
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VDD V%D
4 i
g RGH RS
BMEG 4.74k
Vs
VDD M1 L W=25u

10Vde ——— VG N M=
T 4 -
L=2u
VD

g RG2 RD
2MEG 3k

7. Simulate the netlist for part (b) and again find out the operating voltages and currents.

HODE VOLTAGE HCODE YOLTAGE HCODE VOLTAGE HODE VOLTAGE

(VD) 29764 (WG 20000 (  WS) §. 2972 ( WDDY  10.0000

8. The other parameters are

NAME M1

MODEL PHMOSOEPS
1D -9 92E-04
V55 -3 .30E+00
VD5 -2 32E+00
VBS 4 YOE+0O0
VTH -2 .07E+00
VDSAT -1.23E+00

Netlist:

Part (a): Copy the netlist given below and paste it into a text file and save it with *.cir extention.

...... > ¢ . 08 (1)

,,,,,,,,,,,

Main circuit begins her
RG2 0 VG 3MEG
V_DD VDD 0 10vdc
RD vD 0 3k
RS VDD VS 4k
RG1 VDD VG T7MEG
M1 VD VG VS VDD PMOSOPS5
+ L=2u
+ W=10u
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+ M=1
»»»»»»»»» I\ j i n c 1 rcu \ t e r—»(jS J ere khkkhkkhkhkhhkhkhkhkhkhkkhkkhkhkhhhkhkhkhkhkkhkkhkhhhhxxkx*k
* Kk kK k XKk kkkkkkkk PMOS Htii“i‘\:l k?f\‘fjilif" h'ﬁfr% kkhkkkhkhkhkhk kk k k k k k k kkk*k*
.model PMOSOP5 PMOS (Level=1 VTO=-1 GAMMA=0.045 PHI=0.8
+ LD=0 WD=0 UO=275 LAMBDA=0.02 TOX=9.5E-9 PB=0.9 CJ=0.93E-3
+ CJSW=170E-12 MJ=0.5 MJSW=0.35 CGDO=0.35E-9 JS=5E-9 CGBO=0.38E-9
+ CGS0=0.35E-9)
* Kk ok ok k ok ok ok ok ok ok ok ok ok ok ok ok 73'\['\7 ”“;/‘db ‘ er d s “%\'« e khkhkhkhkhkhkhkhkhkhkhkhkhkhkkkkkk%
<<<<<<<<< n 71;}‘A‘ nNs }‘,FLP“ kkkkhkkhkkhkkhkkhkkhkkhkkhkkhkk*k
op
* Kk kk ok ok ok ok ;‘fk:] VS 3 s e r.d»; r ere * Kk ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok

Part (b): Copy the netlist given below and paste it into a text file and save it with *.cir extension.

»»»»»»»» ;r— "(b) XKk kkkkkkkkkkk*kx*k
* Kk Kk Kk Kk ok ok Main C rcuilt I ins }r:(—k;,(« * ok ok ok ok ok ok ok kkk ok ok ok
RG2 0 VG 2MEG
V_DD VDD 0 10vdc
RD VD 0 3k
RS VDD VS 4.74k
RG1 VDD VG 8MEG
M1 VD VG VS VDD PMOSOP5
+ L=2u
+ W=25u
+ M=1
* Kk k ok Kk kK “'C]—‘T L‘,"TCU'it iT‘J& ]r»ew»e*****)iiiiiiiiKxxxxxxxxxxxxxxxx
AAAAAAAA Kk xkkkx*k* NMOS model k?('.QLHS here k ok okkkk ok ok ok ok ok ok ok ok ok ok ok ok koK
.model PMOSOP5 PMOS (Level=1 VTO=-2 GAMMA=0.045 PHI=0.8
+ LD=0 WD=0 UO=275 LAMBDA=0.02 TOX=9.5E-9 PB=0.9 CJ=0.93E-3
+ CJSW=170E-12 MJ=0.5 MJSW=0.35 CGDO=0.35E-9 JS=5E-9 CGBO=0.38E-9
+ CGS0=0.35E-9)
kok Kk ok ok ok ok ok ok ok ok ok ok ok ok ok ok :\_7;\){1’ :‘ﬂ(j‘"l%l ‘%\I‘,dﬁ‘ }Jf,'* R i I I I R I b i S
---------------------- ';. (:",\‘1,/‘(‘5 Y"",Y", *kkhkkhkkhkkkkkkkxk**k
op
* Kk Kk Kk Kk Kk k Kk i 51 i {_?17‘1 ek kkkkhkkhkhkhkhkkkhhkkkkkx*k
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Problem: 7.101

1. The schematic for this problem is shown below

VDD DD
£
RO1
RG 5k
Afy
| v_bDz 10MEG T\J’D
Svde  —— M2 M = 1
- VG | W =22y
. L=0.8u
-0
-0

2. The transistor used here has k,” = 181.7 nA/V2 So, W/L =221/0.8p is chosen to get k,=5 mA/V?.
3. For part (a), run the netlist and find the voltages.

HODE VOLTAGE HODE VOLTAGE HODE VOLTAGE HODE YOLTAGE

[ WD 1.2477 VG 1.2477 ( VDD) S.o00a

4. For part (b), change the threshold voltage VTO=1.5 V and W=44u

HCDE VOLTAGE HODE  VOLTAGE HODE VOLTAGE HODE VOLTAGE

{ VD) 1.8545 (W) 1 8545 { VDD} 5 .0000
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Netlist:

Copy the netlist given below and paste it into a text file and save it with *.cir extension.

,,,,,,,, roblem: P7 101 K ok Kk ok K K ok K K ok K K ok K
,,,,,,,,,,,,,, Main circuil ;—' eglins 17,‘7‘;‘7‘ Kk ok ok ok ok ok ok ok ok ok ok ok ok
V_DD VDD 0 5vdc
RD VDD VD 5k
M1 VD VG 0 0 NMOSOP5S
+ L=0.8u
+ W=22u
+ M=1
RG VG VD 10MEG
,,,,,,,,,,,, Main circuit en lETEX X XXX KKK KKK KKK A
* Kk Kk Kk Kk Kk Kk Kk Kk Kk K Kk xkkx NMOS model begins here *x % xkkkkkkkkkxk*x
.model NMOSOP5 NMOS (Level=1 VTO=0.7 GAMMA=0.5 PHI=0.8
+ LD=0 WD=0 UO=500 LAMBDA=0.001 TOX=9.5E-9 PB=0.9 CJ=0.57E-3
+ CJSW=120E-12 MJ=0.5 MJSW=0.4 CGDO=0.4E-9 JS=10E-9 CGBO=0.38E-9
+ CGS0=0.4E-9)
* ok kkkkkkkkkkkkkkxk 'f‘,":/‘;’; ”\i,“,lf ‘ er ‘,J‘: r ere I b b b b b b b I b b b b b b b b
,,,,,,,,,,,,, ya\ al 1 inse 1 T * Kk ok ok ok ok ok ok ok kk ok ok ok
op
* kkkkk k% ’7',‘ ”LVJLV TT‘J; yt7t*****AAAA)444AAAA,<
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Problem: 7.111

1. The schematic for this problem are shown below.

VDD VDD
; 1
RC
| vop 3.3k
3Vde —
T RB VC
120k Q1
— VB
"0
QECL
-0
2. Run the netlist and find the operating voltages.
NODE  VOLTAGE NODE  WOLTAGE NODE  VOLTAGE NODE  WOLTAGE
{ VB RECH R Loy} 1.3294 ( VDD} 3.00o00
3. The currents and other operating point parameters are,
HAME Q1
MODEL QJECL
IB 4. 98E-06
IC 5.01E-04
VEE 7.31E-01
VBC -5 . 98E-01
VCE 1. 33E+00
BETADC 1 01E+02
4. Change the value of beta of the transistor to 50 and 150 and find the variation in the operating
point.
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Netlist:

Copy the netlist given below and paste it into a text file and save it with *.cir extension.

Sedra/Smith, Microelectronic Circuits, Eighth Edition, Spice solutions

““yyhhf7',", ’T“‘:f “‘ k Kk ok ok ok ok ok ok ok ok k ok ok ok ok
,,,,,,, ain circuit . Ha ek * % % % % % % k % % % % %
Q1 VC VB 0 QECL
RC VC VDD 3.3k
RB VB VC 120k
V_DD VDD 0 3Vdc
....... . - ~nds
............ Model For ECL BJT Deging here sk ks cx stk kkkxxshkkknkkxx
.model QECL NPN(IS 0.26fA Bf=100 Br=1 Tf=0.1lns Cje lpF Cjc 1.5pF Va= 100)
“““ odel for ECL BJT begins here*
........ A ‘-ir kK, Kk k Kk k) k) kkk Kk k k%
.OP
END
11y end he K % %k K K Kk Kk Kk kK kK
14 Chapter 7
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1. The schematic for this problem is shown below.

A VDD PARAMETERS:
ﬂ} VSIG = 10m
V1 R=1m
5Vde—1 é G
- 750k
-0
RSIG cci
VSIG N1 VG
AP I RL
100k 1 §
v 10k
@ VAMPL = [VSIG}
AC=1Vac RG2 0
500k
TO —
-0

2. The transistor used here has k, = 167.2 nA/V2. So, W/L =241/0.5p is chosen to get k,=8
mA/V>.
3. For part(a), run the netlist to perform the operating point analysis. The node voltages are,

HODE VOLTAGE HODE VOLTAGE HODE VOLTAGE HODE VOLTAGE
M H1) o.oooo H2) o.oooo V) o.oooo f WD1) 2.5398
[ ¥DD) S.oooo o WGl) 2.0o00 o WS1) .9841 VSIG) 0.oooo

4. The operating current is

HAME M1

MODEL HHOSOFS
1D 2. 46E-04
V55 1.02E+00
VD5 1.56E+00
VBS -9 . 84E-01
VTH ?.72E-01
VDSAT 2. 44E-01

5. For part (b), uncomment the AC analysis and plot V(VG1)/I(CC1) to get the input impedance.

15 Chapter 7
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300. 04K

------------------------------------------------------------------------------------------------
------------------------------------------------------------------------------------------------

................................................................................................

300, BOK -0 : : d : o

299 96K

299.92K

-----------------------------------------------------------------------------------------------

299.88K . . . .
18Hz 188Hz 1.08KHz 18KHz 188KHZ
o UEUG1)/I{CC1)
Frequency
6. To find the gain plot DB(V(VO)/ V(VSIG)).
17 .4
. o o

17.2
17.8 T
16.8+ * * ! *

18Hz 188Hz 1.8KHz 18KHz 188KHz

O DB{U{UD)}/ U{VUSIG))
Frequency

7. For part (¢), uncomment the corresponding parametric transient analysis and plot V(VO) as
shown below. Find the input voltage for which the output starts saturating.
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1.8V

ay-

-1.8U+

Oo¢ v ¥ ... ULUD)
Time

8. The output starts to saturate when input has an amplitude above 0.15 V.
9. For part (d), uncomment the corresponding parametric transient analysis and set VSIG to 300m in
the beginning of the netlist as shown below

.PARAM VSIG=300m R=1m

10. Plot V(VO) as shown below and find the value of R for which the output starts saturating.

2.80

au

-1.8U+

Bs 8.5ms 1.8ms 1.5ms 2.8ms
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11. The value of the resistor is 500 Q.
Netlist:

Copy the netlist given below and paste it into a text file and save it with *.cir extension.

P }}EZ *kkkkkkkkkkkkkk
3 R ~ircuit Y: ins here***xxkkxkkkx**%
M1 VDl VGl Vsl 0 NMOSOP5
+ L=0.5u
+ W=18u
+ M=1
RD vDl vDD 10k TC=0,0
RG1 VGl vDD 750k TC=0,0
RG2 0 VGl 500k TC=0,0
RS 0 vSl1 4k TC=0,0
\a VDD 0 5Vdc
v2 VSIG 0 AC 1lvac
+SIN 0 {VSIG} 1k 0 0 O
R _RSIG VSIG N1 100k TC=0,0
CCl N1 VGl 1 TC=0,0
R RL 0 VO 10k TC=0,0
Ccc2 vDl VO 1 TC=0,0
Cs VSl N2 100u TC=0,0
R 0 N2 {R} TC=0,0
.PARAM VSIG=10m R=1m
* kk Kk k kK ‘JJT CJT 1-‘— iTL,JA; r%—,%AAAAAA)AAAA,{,«;,«;
“““““ kkkkkkkkkxk NMOS model bec ginse hare k% %k k sk ok ok ok k ok ok ok K ok ok ok ok ok ok ok ok ok ok Kk ok X
.model NMOSOP5 NMOS (Level=1 VTO=0.75 GAMMA=0.05 PHI=0.8
+ LD=0 WD=0 UO=460 LAMBDA=0.02 TOX=9.5E-9 PB=0.9 CJ=0.57E-3
+ CJSW=120E-12 MJ=0.5 MJSW=0.4 CGDO=0.4E-9 JS=10E-9 CGBO=0.38E-9
+ CGS0=0.4E-9)
* Kk ok ok ok ok ok ok ok k ok ok ok ok ok k% J,l"' fﬂ:\“/'{"fl e I",L'{fq }1(;;,« b I I e I I e S I I b I e I I I b e I g I I b I b I b I I b b
* Kk kkkk ok %k ;T‘;! ;v'f,vif,v 0’?";‘iT», r%T%AAAAAAAAAAAAAAAA
\\\\\\\ J:iL‘ <:1)&&&&&,‘<,‘<,‘<P
op
<<<<<<< J: 11‘ <b) * Kk kk ok ok ok ok k
*.AC DEC 40 10 100K
* . PROBE
* END
* % %k k% % % r; ar L ((7 > k k k ok kk kK%

*.TRAN 0.01lmS 2mS

*.STEP LIN PARAM vsig 100m 200m 10m
*

*

. PROBE

.END
* Kk K Kk K Kk K Kk Kk ok A ko Kk ok ok kK ok
*Kxk*kxxxPgrt  (d) *KKK KKk x*

*.TRAN 0.01lmS 2mS

*.STEP LIN PARAM R 1m 1k 100
* .PROBE
*
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Problem: 7.119

1. The schematic for this problem is shown below.

_ VDD
VDD PARAMETERS:
A VSIG = 50m
§ RS
v._DD
25Vde  —— Kk ci
T |
| VS 100U
RSIG
= Wielle v ¥ L=05u e
0 .| Vot Ai—2G I W = 150u "0
— M1 M =1
2.5Vde - T 1K VD
V1
RD
v VOFF = 0 @ s
vss VAMPL = {VSIG}
FREQ = 1K
AC =1 =
=0 V
vss
2. For part (a), run the netlist and find the operating point.
HODE VOLTAGE HODE YOLTAGE HODE VOLTAGE HODE YVOLTAGE
{ VD3 - 9970 {  WVG) n.ooon f ¥5) 9970 VDD) 2 5000

( WSSy -2 5000 { VSIG) 0.0000

3. The operating current is

HAME M1

MODEL FPHOSOES
ID -5.01E-04
VGES -9.97E-01
VDS -1.93E+00
VBS 0.00E+00
VTH -7 .50E-01
VDSAT -2.47E-01

4. For part (b), uncomment the corresponding transient analysis and comment the other analyses.
Plot V(D) and V(VSIG).
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Il e ittt mlielieliiiel mlelieil il tel ettt

[ Y Y I I M S

[ e M

T Ny S T N I N S S I Y I
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) ) My ey S

Samy

SEL>>
- amy
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1.5ms

1.8ms
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5]

SRITY

Time

5. The gainis 12 V/V.
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7. For part (d), uncomment the corresponding analysis and comment the other analyses. Increase the
resistance of RD and find the at which the output starts clipping. Using this new value of RD, find
the gain.

Netlist:

Copy the netlist given below and paste it into a text file and save it with *.cir extension.

****x*x*x**Problem: P 119 X % Kk Kk ok Kk Kk Kk ok ok Kk kK ok *
....... | a 4 n C 4 rcu 4 ‘ beqg 1 ns r re k k Kk k ok ok ok )k kk ok ok k%
RSIG VG VSIG 1k

V_DD VDD 0 2.5Vdc

RD VD VSS 3k

RS VDD VS 3k

V1 VSIG 0 AC 1

+SIN 0 {VSIG} 1K 0 0 O

C1l VS 0 100u

V_DD1 0 VSS 2.5Vdc

M1 VD VG VS VDD PMOSOP5

+ L=0.5u

+ W=150u

+ M=1

.PARAM vsig=50m

kkkkk Ak Main CLrCULt ends here* * * & %%k k% &% %k k k% & % %
.......... kkkkkxkx NMOS model beging here *H %k kkkkk &k kk k&4
.model PMOSOP5 PMOS (Level=1 VTO=-0.75 GAMMA=0.045 PHI=0.8
+ LD=0 WD=0 UO=150 LAMBDA=0.002 TOX=9.5E-9 PB=0.9 CJ=0.93E-3
+ CJSW=170E-12 MJ=0.5 MJSW=0.35 CGDO=0.35E-9 JS=5E-9 CGBO=0.38E-9
+ CGS0=0.35E-9)
*kkkkkxkkkxkkkkk*x NMOS model ends here *x %k kkkkkkkkkkkk kK k* % %
AAAAAAAA A 1 r ‘ Y kkhkhkkhhkkkkkhkkxk**k
Part (a) *x****x* A
op
* % X *Part (b) and part () * K K Kk &k kK
*.TRAN 0.0lmS 2mS
*.PROBE
*.END
* Kk Kk kK Part (C) **x*x*x*x*x%x%%

*.TRAN 0.0ImS 2mS

*.STEP LIN PARAM vsig 60m 200m 20m
*.PROBE

*

* K % Kk K Kk K * Kk Kk kK kK ok Kk ok ok ok kK kK K

\nalysis ends here
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