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Vo s pozie Jle 5 ol (Oldl o) 0 e s Gl st j2ie G e K Jonlsy

VD(M3) s L M3 g 515 5o el 2 Jle

Voot paie 5l dlee 3 55 pBOLI )2t e G5l 3 il ]

VCE(Q4) Qs 5515 2 VCE ¢ ke

s pb ) rasls G L OIS (ol 0L ol 3y oo 55 a0k 2 03 505 asiios

I(D1) L I(Ry) L I(VX) P e

IC(Q3) LIB(Q2)  :fs  IX (b)) trmaw je G IX Jla i 4 62505 0L~

Lol Q2 st P 5 e 0 (83555 O 2 055 5 Sl Qg gt 51 5 55808 w0 (63505 0L > Jsl S
S ol Ol 5 oo all 5 a3y pU 4 lie gy D5 508 BLBI L AC Ll 5 a2 o

sl s | e S pepnge S b5 R i
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s Jle

VM(5) 6 o S 5 05l
VM(4,2) Y 5t slae S o 5l o5l
VP(4,2) Vo5t slae S 5 ol
VDB(6) 0B o 2V 6 S 5 o3l
VCM(Q2) Q2 s 5l 5 558 55 051
VDSP(M6) M6 st 515 55 VDS 56 o5l
VR(2,3) oY Gl S e el e i
VI(2,3) YooY lae S e Jedlyoidast] esa s i

IM(D1) D1 555 55 0L o awls o5l
IP(D1) D1 545 55 0L > 30 o3l
IR(VIN) VIN 5U5 e 0L Rt i

s glee 30k L Wy slie a5 il il e Uk Sop ol s S
DS e 3 gt Bl oS A sl ]l
VOXAND X11)  XAND lte 5 51XL slde 15 500 o 55
HSpice 4l 5 ;5 jlde Jdoi 5 4 500 ¢!
1l | BB HSpICE asls ;5o e Jdod 5 4525 £ 58 =y
dec > 5 a5 -
A Jodo 5 4y s =Y
18 Juds 5 4 T
58 Jdoud 5 -t

25 JS 5 4 -0

YA



Jdede Jldow 5w 5o

el plod 5 5L Mo L5l plad gl aan 55 &S AL o g8 Lr bls s 5 4
Pl dsle o a s ol el Al e a3 S B 55 U S Il
dea S 53Uy Jals LS bl o sl e s |y Sle SIS Bl (o 5 4525) s ool .OP — I
Jb ol S oS IS e sl eyl el odle il o Wil 5 e 015 5 Laasls OL >

A3l e 5 sl s sies ) IS ISKa sl e finenameLis s = ol 33,8 o a5

.op
.op [format] [time] [format] [time]

e ol 5 Lol Ol Ol SWe) L bl 3588 amds Srr opws ol s 53 S
5 B 5505 51 S Olg e s osies o S 03,5 GLal L Ly das e | (Jed julis S S
o0 s pere Ol s 1
f o ) lie 5l asedie gaOL 2 b 5 LSl oo (ot 5 4520 552w ol SENS - o
o3l e dns 45 3,5 o olonil PAAM s U Lol i S o 4l Sl sl bl Sl
SAEL e 5 e H s opl S ISS 0l
SENS <ol b 5y tix b S0

s Jle

SENS V(9) V(@43) V(7)) I(VCO)
Caslie 5 (5555 Coslin (Sor S IS b @b olhie (s 5 4 20) Hsmes ool TR - 2
S il s S V(OUY) 5 sssss 3 V(IN) ST ke Gl sl e s 1 Slde s
Ll o finename.Lis s El onl s el s e gl A, W,

DV, _V (out)
DV. V (in)

Au:

S e oalial 55 5B S e Ol )
.TF Vout Vin
Al o s Doy pear p e ol ST S
TF Y X
il e cilie BB 0L b 5Ws Y Xas

\4



sk 83505 S e ol LT e s e JUis! aasiie (s 5 4 pe) Hses ol L.DC s
DS o s P o e 9 0 S I g 2 5 S a i pasiie - o o dC
sl 5 s DC s el S5 5 e Ll (65555
.DC Input StartValue StopVaue Increment Value
S350 ol (aLf)UJA Increment Value , jlg ,lu. Stop Vaue s sldie Start Vaue
B POV PR
s Jl
.DC Vin -5V 10V 0.25V
.cﬁifﬁﬂ;¢;@\).DC)pao\};&
s Jke
.DC <Oct or Dec> NP StartVaue StopVaue
Decade | Octave ,a ;5 LolS slas G ae NP 5 (65555 &l ois 5 b sas 0Li Oct or Dec

J;;Sﬁﬁwb;daojj}ﬁDC C)JM}JJ’QSML{ ails ;ﬁj)\.)\.oﬁ&:j)jjsjf\ Jw:ubd,:

Coep bl 1 o 5 e ol DC s S L T 55 a sl il 5 o0

.DC In1l StatVauel StopVauel Inc.Vauel In2 StartValue2 Stop Vaue2
+ Inc. Vaue2

.DC Inl <OctorDec> NP1 StatVa.l StopVa.l In2 <Octor Dec> NP2
+Start Val.2 Stop Val.2

s Jle

Dc Iref dec 5 10nA “ 10uA Viest dec 2 05 5

(AC) ac Jdow 5 4 2

e gt 3738l Ly S 5 astie b sl G 3 1y S el o s 4
s ars gyl Gl asde 8 5 IS Do B S6a BB e DA G a2
g iy s Mixed (63555 SO LAC o555 6L s

AC LIN NP FStat FStop
AC OCT NP FStat FStop
AC DEC NP FStat FStop

Sl o adas sl 53t 8 & 5 DEC 5 it lie )3 o,

Y.



Aas e OLES ) (ola plS 5 altas 5,8 oo bl LIN L o 5 4 525 ST (Number of points) NP
shas G me NP 3 ps eslina DEC L OCT 5l 15,8 o ploil bli 0T 53 s 5w oS

D 5 a5l 5,8 e 3 s 3550 Decade a5 L5 Octave a3 oS Col sl S

!y AC DEC | 5 Law g slanil sl sl o AC OCT 5l 5 oL slail sl ¢l .AAC LIN

3 g g oslaal S Lb sle

L Js
AC LIN 150 100Hz 300Hz b L
AC OCT 10 100Hz 10kHz Lo e L
AC DEC 10 100Hz 10MHz e Wil

Sl b o S il olie Gl 1) AC sl 5 w52 5 gbaysiws L Ol o 00 e
3ls rt;;.;\ calis glales

AC LIN NP FStart Fstop Sweep Input <Oct or Dec> NP1 Start Value Stop Value
AC OCT NP FStart FStop Sweep Input <Oct or Dec> NP1 Start Value Stop Value
AC DEC NP FStart Fstop Sweep Input <Oct or Dec> NP1 Start Value Stop Value

s Jle

AC dec 10 100 100k sweep Iref dec 2 10n 10u
AC dec 10 100 100k - sweep temp 25 50 75 100

(TRAN ) 1,38 Lo 5 439

O3 039 55 ame $3305 &l Ol o3 5o e G IS muly Los 5w cpl o
S Ll s 5 a5 £ ! Sl kil o 5 K8 55 Oy sy TRAN Hgiis 55 8 o el
Sed s Mixed U s o)l ¢ Sl cPUlse cSiN a5

.TRAN TSTEP  TSTOP <UIC>
.TRAN TSTART TSTOP TSTEP <UIC>

25,8 o Mo 5 e Jle aasd OF 55 5 0dd Ll L3 Ol w0 b 8 oS ol SLe; TSTEP
el e g a5 slenl Ol TSTOP
oo Ao Ol Syl Hob waalp syt ads S1s Conl o 5 32 g5 Ol TSTART

LS e

Y



Ll s bl Ll 5 g3 S1.cwl sas dlUse Initid  Conditions clads Jsl Gy > 51 UIC

2 UIC «lS 5l b L 4 S s adsl Ll i pl LIS ol 5 w53 el 5 il 4l
3 ps o3liwl . TRAN  g2s |15
s ke
.TRAN 5uS 1mS
OS LS e 5 i (10 USEC Jolss 55 5\ MSEC U i 5l e omy
JTRAN 5uS 1ImS 200uS
S LAS Lo 5 as5m0 Yoo USEC Lslsd 4 5 ) MSEC b 0 USEC Ol fpo |y slde oo
s5ed Do ol 5 ool sy e 3 adsl bl 5 L il SO 5 O3l S ST 5 8 Je
Dyl g 1SS 4 TRAN
CX 3 4 10uF IC=-2.5V

LY 10 O 0.5uH 1C=24.3mA
.TRAN SuS  1ImS uiC

gasia |y Cadyl Jal 3 ) 1C=X b LIS o 5w Gl s Jais L3l 5 Leihe (5l 2 0 0 pead
s Sl i b e 5w 4y bl 5o 5 0 5ed
AC H s L Olg o 5 and s O3 5 e 5o 0 G b 51 e adsl Ll o0 s p5Y 10 s
Lal b OF & a5 b ol gt aal Sl Sly Sl 1) ol s adsl Ll 5 e (slao S 51 plaS Ja
CCsl 15 s 4G s S5 IS S oS 5 4 g | e cad !

IC V()=V:i  V(2=Va V(34)=V;
Sy azdp UIC iso TRAN [ 55 Ll Kos 55d eslizal AC ) zus 51 St e pad
b oo Sl polis gl 4 | Transient > 5 a2 55 glaysiws L Ols o 1o
s plail Cilie (glales (513l

Tran TStep TStop <UIC> Sweep Input <Oct or Dec> NP Start Vaue Stop Vaue
Tran TStart TStop TStep <UIC> Sweep Input <Oct or Dec> NP Start Val. Stop Val.

s ke

Jran 5uS 1ImS UIC sweep Iref dec 2 10n 10u
Jran 5uS 1ImS UIC sweep temp 25 50 75 100

Yy



(FOUR) 4,48 Jdowi 5 4 2
St sas pl s sz e ol Oy sm 4 81 1,08 o 5 e 3 slel s gl > 2
S als 3 eslinad 3yae s K Sl ash G SO O3] Cds gl Ol e | Sledib
S5 Ol 55 s s 6 laily B 5 Ul e | S IS
VW) =Cy+& % CnSin(nw +f )
Faseln Gsals «uls Co s zse dawste 5ltie Co o (ol Ssesla L3l5 5 ) w = 2pft ol 43 &S
a5 S 3 sl Seipela & al o LIS ko s Sl eslinad L HSpice il o ol e la 50
GIV VR SISV .Four)ngsﬁ.sjjfww,p\)
Four FREQ Xi Xz ... X
Sgasla S8 3 FREQ 5 ol L ol a8 (6 aaile o8 dizein s 2 Ll 5 W35 W X

b e Jsl
s Jle
Four 100kHz V(23 V@B [I(R1) VIN)
(NOISE) 55 Jooui 5 420
Sl 3l b 325 ol Ol 5 A8 e AIENOISE Slde s Lagala i 5 Lgmaslin ol oo 4S5 slailon
s ol ol e AC Lol 5 ey 2L ol e NOISE |oed 5 4 325  HSpiCE 5 .l [l il
5 gl aegome 35 0dd abons e 58wl pled (SIS 5 a6l A3l 0 AC [ s 5 o
25 IS8 4 s s s Gl S Sole 2 S e sl s s S Dose & A
el
NOISE - V(N+,N-) Source [M]
S Ul o s adl G N= g N+ o 8 55 o > 5 5Ws V(NHN-) aasly ol 5 S

ogﬂ@;ﬂgjjch;ﬂ&i rUSource.c,ﬁ:\J ol L VIN) Cso ool 5o aS Al e 50,5
2335 oo drslms i O s 12 0L 5V 55 o 0 55 88 sl e (63555 3 s

s Jle

Noise V(45 Vin
.Noise V(6) lin

Y



i gl Jdow 5w e 53 5,00 Gla g e 5 Pl
Sl s> 5 3y sdalie | Sy slebbw 5 4 bt 015 e BT WS 4 &S S s
Al o 33 se el s ped s 1y S sy 50 sl oo b s ysT s | S 5 5
PLOT . .PROBE . .PRINT
s g w e S bolisl ol sy e JG e 5 (SIS O i Ol sl PRINT
0 PRINT ;s 53 0l azal g 0L 2 b S5 LIS sl 5 s 55 Se) e 53 S o b
St 315 5 5,5 eslizel (Matlah,s Sie) els Ol sins 015 e slds] sl 3835 e S O ol e
Cols el 1 s ) 5
S0 O sy se sla bl Dl pesd ovie o 1 PROBE
OF 3550 53 U5 cpmed 0 5 b Sl SUG! 5 CudS L gzme 5,05 |, PROBE i& Oles  .PLOT
s onl i
PRINT , gws
S s PRINT s K 1 015 o 1, NOISE 5 1,38 (AC « DC (slelalons 5 a4 i il
el 5 Sl sa Dy gas pl s IS S sl ey g3de
FRINT DC [ oo st st |
FRINT AC [ e e st |
FRINT TRAN e s o |

PRINT  NOISE " [ his,se s sla e |
s Jle

PRINT DC V(2) V(35 V(R VCEQ3)
PRINT AC V(1) V() I(R2) 1(C1)
PRINT TRAN V(in) V(out)

3 503 Ll PRINT (gla ) gios slawd 4 L ies la pxe s 5 aiuls

YY



L s el ki b OS5y s, gl aie” Glow PRINT jg2es 53 OS5 o 0 Y 6
o JE s d ol  ae bl S G Kos bl slgl o b3 5l al o s
IS8 Ol OF 555 03,5 SIS LS s o ol Params ¢ 55 L e G Oy w0 abyyo Jubo
53035 1zl 5l day Goae e Sl il s b)) w55 05,5 i jod andl s | 0l 08 il 55 2 50
(&5 Sl UF e L Cand il 53 055 i pms 4 5L 5 Cenl ) LB Avan WaVeS Lae 55

PRINT TRAN par('(20*1og10(v(out)/v(in2)))"

PRINT AC  gain=PAR(‘V(3)N(2)) PAR(‘V(4)V(2))

PROBE  giws

253 I TRAN 5 AC ¢ DC la s 5 05 53 okl slam e IS5 D> (510

o i ot it s ot 5 a3 olad 53 1y Mt ol sl ST 45 e o3lisl PROBE

ol o 5w o 1 it ) ms el ST s s sl PROBE IS (shyls st

Sogar ) ol s Ol e 5 el 53 gt ands 5 Sl sstes ) IS IS0 oS el
28 el

Probe  DC [ s s slo i ]

Probe AC [ sy e i |

Probe TRAN. [ ks s slaice ]

Probe “NOISE [ 5,50 s sla,iize |
s Jle

.Probe DC V(2 V@B5 V(RL) VCE(Q3)

.Probe AC V(1) V(2 I(R2) I(C1)

.Probe  TRAN V(in) V(out)

.Probe  TRAN par('(20*10g10(v(out)/v(in2))))

.Probe AC gain = PAR(‘v(3)/v(2)’) PAR(‘v(4)/v(2))
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A P o A L
USS ase 0 gl asbp 25 O SUBCKT s L 0l oo 350 1SS S5 Ll S il
Ll iy Dy e h (sl SUBCKT ael 5 5 .((aal
wlip p) by

SUBCKT <4.Al.aj.sﬂ) 6‘j.> obﬁJb rb&.}'> oﬁ.kqéuo)w

.............. )‘Jﬁﬂ)éuuw‘ubmkf]smbfMLJ;J_:);L:,.&)S
ENDS < &‘YL o‘jﬁJJ (ab QL@.A>

Sler S L o aniyp by s s 55 L 5 SUBCKT s gl g0 Llea S ojlad i) &S
.J;obm‘éﬁ) ML:JJJ{‘))JL:L;\J\ MUﬂL}ﬁ-\DJJ ULAOJMQLQ.AQ‘}‘L;AJA{‘ML&W
Jiu)‘JM)jLwJ@AJ'\.MODEL sy o as g MEL e slde ole fuls Laas el 50 Y asS
VoI V00 [V U
J;‘-b):jq,\.ijjjii;&‘.é):o\;:do‘.i;b)béd\.p\‘uUﬁLgl.qSJ.A):Q\dea\)uUﬁﬁj:\“4:.<3
j\a:%lb&\MUJ.;J}U;y\.ib.:ﬁm‘,jéjfiab}ilé):mbﬁﬂ)ﬁ\.zﬁlmbofglﬁp\ml.}f_
-l s Amplifiersp ool 4 glasby 5 S) e sl 58 Slels 1 ol include | o

DJS L}_s\j}b.‘i L;L«,ﬂ\ ML»f)Jﬂ) C))j—wm ‘fTJ\.:LJ 7y o myE\PfOJECt

.anclude “E:\Project\Amplifier.sp”

s e
SUBCKT STMA 5 6 O
Rl 1 2 1k
R2 2 0 1k
RD 1 3 10k
Cl 5 2 10u
C2 3 6 1

MQ1 3 2 0 0 MOSI W=lu L= 1u

VCC 1 0 b5dc

.MODEL MOS1 NMOS(VTO0=1 BETA=5E-4 RD=4)
.ENDS STMA

Ys



wly ) 5leslial 5 b
Sops bl o (80 B 3 03 g Sy 3 OF G135 ) ali g s omdgh 5l
oS o3l O 531 5 S5 0y
X(name) <aal, 5 glae S L blae o § dr osled>  Caalip o5 gl odd sl ol
s ke

X1 6 7 0 STMA
X2 4 5 0 STMA

.Datan.“.w:
a5 Iy ole aesls ol glsl ar Ay 58l anasd oals U e eyl O gl Olgr oo st 0l b

.DATA dataname  pnaml pnam2 pnam3...
(e s Lypnaml 5 pnam2 5 pnam3l sl

.ENDDATA
s ealiwl Jjb
s Jle
AC dec 10 100 10meg SWEEP DATA = dataname
.TRAN 1n 10On SWEEP. DATA = dataname
:dLi Jle

.TRAN 1In 100n  SWEEP DATA =devinf
AC DEC 10 1hz 10khz SWEEP DATA =devinf
.DC TEMP. -55 125 10 SWEEP DATA = devinf
.DATA devinf width length thresh  cap
+ 50u 30u 12v 1.2pf
+25u  15u 1.0v 0.8pf
+ 5u 2u 0.7v 0.6pf
.ENDDATA

XS olx! (Laosls slsas) b aw (Les o (5151 4) DC 3 AC Tran >3 358 Jle s

YV



Param , giws
23l S Ulse a mbl OF a5 sls Garass ) sde S bl S & Ol e st el b
Sy 5ok Ll g iy 5 Plr Sl 3 0l e O esdle 15 S eslizud sl cilise lal
s> Parame by ») CUVes cud 53 jane S Olge 4 pol pl s ol 5o ol ces !

.JJJf AL (TYPE cud

s ke
.PARAM  P1=0.5u P2 =10u
MQRL 3 2 0 0 MOS®L L=P1 W=P2
.MODEL MOS1 NMOS(VTO=1 BETA=5E-4 RD=4)
Jprob ac Rout=param(‘1m/i(vtestac) ")
Lib g

Gl da 5 e atle L3l e Jde dir b O slamelil Jols & ol Text LG .LIB s L
e LIDMAIY (255 03 550 ard g Jases a3 5 o LB cpl 33 S s esliza] ModEl | g
Wl 25

Cilisee Jde ame (sl Library LG bl : Jls

.LIB entrynamel
entrynamel Jus sla el L

.ENDL entrynamel
.LIB entryname2

entryname2J.. sla zal L

.ENDL entryname2
.LI1B entryname3

entryname8J.s sla el

.ENDL entryname3
LSl e il sl ru s entryname «s

Library gle>3 5,k

S eslanal 5 sla, st 51 018 e asl  Jls s Library jls=l b ce

Include ‘<filepath> filename’
LIB ‘<filepath>filename’ entryname

YA



e
Include “E:\ STORE\ STMA. LIB’
NET ;s

ol s S e eldal 5 3505 eildal S H Y Z Gla bl el gl g
rl 35S o el AC Jos ol jen 4 BTl LU el AC Jibos S 8 JUSKw UT 55 SO 3L
LAl 3 Sosar Sos SO SGE Slse

NET input<RIN=Va> or .NET input <Va>
'l

NET VINAC RIN=50
NET 1IN RI'N =50

W‘ﬁ)@)j@é}ﬁjbmtdfj
NET output input <ROUT=Va> <RIN=Va>

sl
NET V (10, 30) VINAC ROUT =75 RIN =50
NET | (RX) VINAC ROUT =75+ RIN =50
3,8 oslizul 5 S gms 51 015 0 Gs gla eyl 03551 oy sl
PRINT AC ZI1(R) ZI2(R) Y21()' VY22 s11 S11(DB) Z11(T)

PRINT AC ZIN(R) ZIN(I) ~YOUT(M) YOUT(P) H11(M) H1L(T)
PRINT AC S22(M) S22(P) S21(R) H21(P) H12(R) S22(T)
R: real part I imaginary part M: magnitude
P: phase DB: decibel T: group time delay
s Jle
*BAND PASSFILTER
.OPTIONS  DCSTEP=1POST

C1 IN 2 3.166PF
L1 2 3 203NH
C2 3 0 3.76PF
C3 3 4 1.75PF
C4 4 0 9.1PF

L2 4 0 36.81NH
C5 4 5 1.07PF
C6 5 0 3.13PF

L3 5 6 233.17/NH

Y4



C7 6 7 5.92PF
C8 7 0 4.51PF
C9 7 8 1.568PF
Ci0 8 0 8.866PF
L4 8 0 35.71INH
Cli1 8 9 2.06PF
Clz2 9 0 4.3PF

LS 9 10 200.97NH
Ci13 10 OUT 297PF

RX OUT 0 1E14
VIN IN 0 AC 1

AC LIN 41 200MEG  300MEG

NET V(OUT) VIN ROUT=50 RIN =50
PLOT AC SII(DB)  SI1(P)

PLOT AC  ZIN(M) ZIN(P)

END

QJ‘J,' Q)#M
:w\&wo,ﬂgigt}@j.;ﬂf&(,L?a\.TEMPUM by Kl

.TEMP L JTEMP 25 50 125 :J

25
ssk edd S5 glachl  am s sl a e Wil i S5l edd S3 sl = am s liis S

33,5 on o 5 s s
S Sl “Netlistfile” B xd 48 e b

LB o 5 HSPICR ol (512 agd LB B ST o 15T il e SO o 5 45 6l
5 (Edit Netlist) ol 5 s> 50 HSpICE 4ol 555 5 el dile EItOr asl 5 G Lo 55 Y gams ab g 0
Mo S gy b L 1y ok x5 LU HSpice j5 |2l gl » 21 s 5 ardy b= Editor & s L
.5 S o 5> Adder.sp
o (file) aly cnl i Js 35100 (353wl lrl os (Tille Sl 2 ) Slhsies is o 5
Byt plly anlpegd 5 03 S JBa Uopd s p5 &g

1-Titel wb s Ol e s



i 3 1y S ol Vg ol OF 3 me 5 5o b sl s 5kt Ol g G BB aw o)
saps do s SIS (555 e cotls dal i aal s amt 3 (5 ed 9 5Smn Sk () (55
L Adder TRANSIENT ANALY SIS PROGRAM ol jzgy it S o G L3S s
RF Amplifier AC ANALY SIS PROGRAM L 515 5 sstiS oo 55 G AC o 5 4 5 o
3 n and g Title sl 5o ojle ol HSpice 3 aal 05,8 5L 5l e el Jol Sl 55 1
llow 5 4 - s Title ) Avanwaves s, 03,8 SIS 5 asl 5 05 5 1l 51 day omen
g A g5
2- Includefiles
oS o Sl Kledd ki s gl 55 oS plaael s s Library lebls cn ) o
sl
.Include 'e\HModel 3V p6um.txt'
Al e e el oS ol Library b G Sl 5 o pme  sias
s Jle
include "E:\p5\Filel.sp"
Al e ENPSY I LG S Sl 5 b ae Ly graes
3-Circuit descriptions e o ylys Slens o
Bl o 355 pn Ol sl s s 5 G o 53 e sl s ) olie Il a3 ol 3

bj.& W\Jc ojffiél.@)b‘u%

s Jle

CiT 1 2 10p

R1 32 1k

L1 4 3 2u

mL 5 2 0 O nlvt [=35u w=l6u
m2 6 3 5 0 plvt [=35u w=1.6u
SUBCKT STMA 5 6 O

R1 1 2 1k

R2 2 0 1k

RD 1 3 10k

Ci1 5 2 10u

C2 3 6 1

M1 3 2 0 0 MOs1

)



VCC 1 0 b5dc

.MODEL MOS1 NMOS(VTO0=1 BETA=5E-4 RD=4)
.ENDS STMA

X1 6 7 0 STMA

X2 4 5 0 STMA

4-1nput and Supply descriptions
A Slesss Sl e disd e Ol @205 K (o 5 s 5w s b a3 (0l s

gl S &;gfubﬂﬁj;j}‘}ﬁ-b);uuuﬁﬂj

s ke
Vce 1 0 DC 5
Iref 1 7 DC 10u
Viess 6 9 DC 35
Viestac 9 0 a 05

VCin Cin 0 pulse33 0 0 1In 1n 45u 90u
vinik 10 0 Sn 2 3 10kHz 20US -10 180
vinz 13 2 05 AC 1 SIN 01 1IMEG

5-Data and Param descriptions

_,\_,‘9_‘;,&g_@‘ﬁ)szyéuﬂbb.juobbmd\)b
sl

.Param LO=10u

Jparam  Av=20*1ogl0(v(out)/v(in2))

.DATA devinf width = length thresh cap
+ 50u 30u 12v 1.2pf
+25u  15u 1.0v 0.8pf

+ 5u 2u 0.7v 0.6pf
.ENDDATA
6-Analysis description sy pe Gla o 5 a2 il sl ss Sl 5
s e
.op

.DC Vin -5v 10V 0.25V

.TRAN 5uS 1mS uiC

.Noise V(6) lin

AC dec 10 100 10meg SWEEP DATA =dataname

Y



.TRAN

1n

10n  SWEEP

7-Output descrptions

.prob

DATA = dataname

P R P PV L N VLR 6;‘:!6‘.%);@@“5@\);

prob ac Rout=par('V(9)/i(vtestac)’)

8- .END

** Project2 **

.0p

C,\.w‘ B\JMEND )}Lﬂbbo)‘}ﬂ‘\sml.’f QL:L:

s Jle

Al el END | pres b lazm sl aols 5l o o 210 ) &S

Wls Al 5 A 53 (6 nd 5 o3 s Llay e Cael Hlasl pla buas Co g Y &S

.OPTIONS LIST NODE post

.Include 'e\HModel 3V p6um.txt'

vcc 1
iref 1
vtest 6
vtestac 9

ml
m2
m3
m4
mb5
m6

W ELr NN OO
N NN DN WN
O W N O 01 O
O O O o oo

o © N o

DC 5
Dc 10u
Dc 35
a 05

nlvt L=0.6u
nlvt L=0.6u
nlvt -L=0.6u
nivt L=12.6u
nlvt L=1.5u
nivt L=2.4u

tran 0.1Im 1m
.ac dec 10 100 100k sweep iref dec 2 10n 10u* for lout frequency responde if Iref
*sweep between 10nA to 10uA
.dc iref dec 25 10nA 10uA * for lout=function(iref)

.dc vtest dec 25 05 5

.noise v(6) iref 2
.prob ac Rout=par('V(9)/i(vtestac) ) * for output Resistance

.prob
.end

e :"_

M3
) ol
W=1.5u
W=1.5u —
W=1.5u
W=1.5u
W=1.5u
W=1.5u
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* for output swing or lout=func.(V out)
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