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Symbols of Circuit Elements and Sources
First Letter  Circuit Elements and Source
B Buffer
C Capacitor
D Diode
E
F

V oltage Dependent Voltage source
Current- Dependent Current Source
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V oltage Dependent Current Source
Current Dependent Voltage Source
Independent Current Source

JFET and MESFET Transistor
Mutual Inductor

Inductor

MOS Field Effect Transistor
Bipolar Junction Transistor
Resistor
Transmission Line

Independent Voltage Source
Subcircuit call
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Type name of elements
Typename  Elements
AMP operational amplifier model

C capacitor model

CORE  magnetic core model

D diode model

L magnetic core mutual inductor model

NJF n-channel JFET model

NMOS n-channel MOSFET model

NPN npn BJT model

OPT optimization model

PJF p-channel JFET model

PLOT  plot model for the .GRAPH statement
PMOS p-channel MOSFET model

PNP pnp BJT model

resistor model

lossy transmission line model (lumped)
lossy transmission line model

S parameter

gscx

s ke
D1 2 6 D914
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Model Parameters for Resistors
Name Meaning Unit Default
R Resistance multiplier _ 1
TC1 First-order temperature coefficient 1/C® 0
TC2 Second-order temperature coefficient  (C°)? 0

o5l
Ll 25 b s 5l S s ST IS
C (name) N+ N- |l
C (name) N+ N- Model Name e IC=Vy
Jsl I gl Jlie
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5,8 o b
Model Parameters for Capacitors
Name Meaning Unit Default
C Capacitance multiplier _ 1
VC1l First-order Voltage coefficient volts™* 0
VC2 Second-order Voltage coefficient Volts ™ 0
TC1  First-order temperature coefficient 1/C° 0
TC2 Second-order temperature coefficient (C°)? 0
—alw

L o ) e Lo Ol esle S
L (name) N+ N- e
L (name) N+ N- Model Name Sldde IC=lo
D Jle il e cile 45l O > Sk o

L1 2 3 SELF 0.1UH IC=-20mA
Model SELF L L=1 IL1=01 1L2=0.002 TC1=0.02 TC2=0.001

g o Oy 3 alaly bl s ledn (gl Jde sla el )L
L = (il Jltis ) x (L u,) x [141C," 1, +1C," I 2[L+TC,(T - To) +TC,(T - T,)?]

2,8 o o 1y Ll default e Sl sl gha sl 55

Model Parameters for Inductors
Name Meaning Unit Default
L Inductance multiplier _ 1
IC1  First-order Current coefficient Amper 1 0
IC2  Second-order Current coefficient ~ Amper 2 0
TC1 First-order temperature coefficient 1/C° 0
TC2 Second-order temperature coefficient (C°)2 0
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+BV =4.65 RS=19 [S=1485e-11 CJO=1.09¢e-9 CJIP=0.0 PJ=0.0 N=1.615
+IK =0.0 IKR=1.100e-2 IBV =2.00e-2

Qname) NC NB NE Model <AREA> BIT s 3l 5 Y

Qname) NC NB NE NS Mode name <AREA>
MOdd name .,\.H:ul.s& L..sﬂ) 9 f':‘."‘ 8 c)j:ﬁs L;Léoﬁ OJLA.;: u.:jjj 4 NS} NE cNB cNC

Al o PP UNPN Ly 515 55 ol s
s e
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+TF=9.693e-10 TR=2380.00e9 CJE=26734e-11 CJC=1.4040e-11 FC=0.950
+XCJC=0.94518

MESFET 5 JFET s 5l 5 -1

Jname) ND NG NS Mode name
U‘i‘ LS‘J’ Model narne.MLgL;d BB I Cz.:.f o Lgbha)? o)l.q.i g.,\.;); “ NS, NG , ND

sl o PRET U NFET b, o 515 £

M(name) ND NG NS NB Modelname L W AD PD AS PS

\&



www.bargh-electronic.vcp.ir

CUrI ‘ﬁﬁ:§ LL').i)J LSL‘B@J.? a‘)w u.;); 4.: PS 39 AS cPD cAD uNB cNS cNG aND
s e

M1 3 1 2 3 MOSN L=2u W=6u AD=36p PD=24u AS=36p PS=24u
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O g Lok Oly el SO L5 0SS Ll ol Wdde ST s s b e el e
555 g e3liiel MODEL s 51 358 sleilall plos (sl el
I Olge 4 la i ol il

S s o Gla e Olye a4 ol e 1 il Glel o b WU golhe a o
Dl ol W) 5 s e ol en 4 s (sl e Ci s IS S
V(7) P Jbs V(o8 osled ) om0 s 0 S G W5

VB4 L V(3 4  di V(NLN2) @ s w0 ool o S 5o 3l SDlas

V(D) LV(RY) : Jts V 33 0L 6 ¢ 53 LI s 53 iy Sl

Vo s pozie Jle 5 ol (Ol sl 0 e s Gl st j2ie ) e G ol

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

Vot paie 51 dbee 5 55 pBOLI )2t paie S5l 3 il

VCE(Q4) Qs 5515 2 VCE ¢ ke

i ol )t atls G L Ol S50 (ol O vl 3l s e 5 a0k 2 03 505 aseios

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

IC(Q3) LIB(Q2))  :fs  IX (b)) iy aw je G 5IX Jla i 4 62505 0L~

Lol Q2 st P 5 e 0 (83505 O 2 055 5 Sl Qg gt 51 5 55808 w0 (63505 OL > Jsl S
S o3l Ol 5 e all 5 a3y pU a4 lie gy D5 508 BLBI L AC ol 5 a2 5o

sl s | e S pepnge S b5 R i

\V
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Jbe

VM(5) 6 o S 5 05l
VM(4,2) Y st slae S s 5l o3Il
VP(4,2) Vo5t slae S 5 ol
VDB(6) 0B o 2V 6 S 5 o3l
VCM(Q2) Qa2 s 5l 5 558 55 o1
VDSP(M6) M6 st 5l 5 55 VDS 3G o5l
VR(2,3) YooY gl S e el i i
VI(2,3) YooY e S e el esa s i

o3l 1y B sb iyl Ol e 5 0L sl

IM(D1) D1 555 55 0L 2 awls o1l
IP(D1) D1 545 55 0L > 30 o3l
IR(VIN) VIN 5U5 e 0L 2 Rt i

s glee 3 0L L WS slie a5 il il e Uk Sop ol S S
DS e 3 gt Bl oS a3 sl ]l
V(XAND X11)  XAND ,lte,; 51XL slde 15 500 o 55
HSpice 4l 5 ;5 jlde fdowi 5 4 500 ¢!
1l | BB HSpICE asli 5 55 e Jdod 5 4525 £ 58 =y
dec > 5 45 -
A Jodo 5 4y s =Y
18 Juds 5 4 T
58 Jolo 5 4 -t

25 JS 5 4 -0

YA
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Jdede Jodow 5 @ 50

el plod 5 5L Mo L5l plad gl aan 55 a5 AL o g8 Lr bls s 5 42
Pl dsle o a s ol plsil il e a3 S B 55 o6 S Il
dea S 5Ws Jals LS bl o sl e s |y Sle SIS Bl (o 5 4525) 5 ges ool 0P — I
Jb ol S oS IS e sl eyl gl odle b o Wil 5 e 015 5 Laasls OL >

A3l e 5 Sl e sies ) IS ISKa sl . finename.Lis s = ol 33,8 o a5l

.op
.0p [format] [time] [format] [time]

e ol 5 Lol Ol Ol SWe) LS bl 3588 atds Sar Lsws opl s 53 S
O LU s le 5 LS Olgie s sies Jie SLalS 058 GLal L s a3 e |y (U pulis S S
531 s pere Ol s 1
a1y e Sl s a0k o s W3l ol (sl 5 4 525) 5 52s (0l SENS -
o3l s dns 45 3,5 o plonil PAAM s b sy i S o 4l Sl sl by i
Sl e 3 e H s opl S ISS 0l
SENS <ol b 5y dim L S0

s ke

SENS V(9) V(43) V(17) 1(VCO)
Cuslie 5 (83555 Tuslis (S S fods U e (o 5 am) s ool TR 2
e il s S VUL 5 sssss 3 V(N ST ke Gl sl e s 1 Slde s &
L o finename.Lis s El onl s el s e gl A, W,

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

Au:

S e oslial 55 5B S e Ol )
TF Vout Vin
Al o s Doy pear p e ol ST S
JF Y X
il e s LLE 0L > L 5 Y Xas

\4
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ssk 83555 S e ol LT e s e JUis) aasiie (oS 5 ) Hsres ol L.DC s
DS o s P g e 9 0 SN g 2 5 S a i pasiie - g o dC
sl 5 g DC s ool S5 5 e 1l (65555
.DC Input StartValue StopVaue Increment Value
S350 Ll (aLf)UJA Increment Value , jlg ,lu. Stop Vaue g slhie Start Vaue
B SOV Py
s Jl
.DC Vin -5V 10V 0.25V
.cﬁifﬁﬂ;¢;@\).DC)pao\};&
s Jke
.DC <Oct or Dec> NP StartVaue Stop Vaue
Decade | Octave ,a ;s LolS slas G ae NP 5 (655,55 &l uxs 5 b sas 0Li Oct or Dec

mﬁxwo;ﬁﬁDC C)JM}JJ’QSML.’ s Jﬁj)\.)\.oﬁ&:})jjsjf\ Jw:ubd,:

o bl 1 o s e ) DC s S L T 55 a sl ol o0

.DC Inl StartVauel 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 o 5 4 520
3 a8l Gl oshe s p3 IS Dose an 5l SS a8 e OAS Uy a0
2y iy s Mixed (65,5 SO LAC o555 6L s

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

Sl o adas gl 53 et 8 & 5 DEC 5 it le )3 o,

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

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

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

3 g g oslaal Sy Lb sle

L Js
AC LIN 150 100Hz 300Hz b L
AC OCT 10 100Hz 10kHz Lo g2 1L
AC DEC 10 100Hz 10MHz L e Lk

Sl b oaus S il olis Gl 4 1) AC sl 5 w52 15 laysiws L Ol o 00 e
3ls rt;;.;\ calies 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

Oles 039 55 ame $2505 Slp 0L o3 5o e G IS muly Los 5w cpl o
S Ll Wew 5 a5 £ o Sl kil o 5 K 55 Oyseas TRAN Hgiis 55 8 0 el
Ssd s Mixed U b 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 sl L3 Ol w0 b 8 oS ol Sl TSTEP
el e g a5 sleml Oley TSTOP
oo Ao Ol Syl Hob waalp syt wds S1 s Conl o 5 32 g5 Ol TSTART

LS s

Y
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Ll s bl Ll 5 g3l S1cwl sas dlUse Initid  Conditions ol 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
535 eslizwl . TRAN | gzws =15
s ke
.TRAN 5uS 1mS
S LS s 5 i (10 USEC Jolgs 55 5\ MSEC U i 5l e omy
JTRAN 5uS 1ImS 200uS
S 1598 s 5 a5 Yoo USEC Lolsh a0 5 ) MSEC B 0 USEC 0o (s |y ke ony
s5ed Do ol 5 3ol sy e 3 adsl bl 5 L il SO 5 O3l S S 58 Jle
Dyl e g py S5 4 TRAN
CX 3 4 10uF IC=-2.5V

LY 10 O 0.5uH I1C=24.3mA
.TRAN suS  1ImS uiC

gasia |y Cadyl Jal 2 ) 1C=X b LIS o 5 s b el s Jais L3l 5 Lgihr (5l 2 0 0 pead
s Sl i e e 5 s Al bl 5o 5 05l
AC H s L Olg o 5 and s O3 5 il 5o 0 G b 51 e adsl Ll o0 s p5Y 10 s
Lol s ol g b ol aalig 515 3l S 1y alds 4yl a3 e slao S 51 oS a o
CCl 3 s 4 IC H s JS ISE S e 5 e | e cad )

IC V(D)=Vi  V(2=V. V(34)=Vs
Sy azi p UIC Jiso TRAN [z 55 Ll K5 558 eslizal AC ) zus 51 St e pad
ooy So e olie gl 4 | Transient > 5 a2 55 glaysiws L Ols o 1o
3 plandl il (slales 515l

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 e

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

Yy
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(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 ls S5 eslinad 350 s 2 K Sl e ST Oasl o (gl Ol e |y Sledb
Sl OLE 15 Doy g (S daily B 5 Ul e ) s LS

VW) =Cy+4& - CnSin(nw +f )

foseln Gyesls aals Cn s 20 Jam g e Co o ( Jool Gsesla 1S5 F) w = 2pit ol 43 S
Q)}B ngw‘)‘ J‘)\ Q)ﬂ)uq g_ﬁib.p b.)f&bd @LZ: )‘ aJLQLw‘L;HSp|CeML:L;4 r‘n u;}ﬁ)u)b
Pl s .Four)}:,.uzgst}i.i.zjﬂww,\{b
Four FREQ X; Xz ... Xjp
S posla il 3 FREQ 5 ol 1) el 58 (6 able o ditn s 5 skl 5 W35 W X
A e
s e
Four 100kHz V(23) V@B I(R1) I(VIN)
(NOISE) 55 Jlos 5 4
Sl 3l U sl Ol 5 auS o A NOISE Slde 53 Laosls an 5 Lo slas ol WS skl
s ol ol e AC ol 5 a2 Lol e NOISE el 5 4 325  HSpiCE 5 .ol [l il
5 el aegome 5 0dd alous e 5wl pled (S5 a6l A3k 0 AC [ s 5 5o
25 JSE s Jdes 5w Gl S Sole 2 S s s S s IS Cose 4 A
s
NOISE V(N+,N-) Source [M]
“gf. U'L"’Ju‘};@ L5>~9J> 4.3;.5\ el N- jN+ ojfjb e u}-jf ‘SL’;S)V(N'F,N-) d.k.;\) O.i\)) S

ogﬁ@;ﬁgjjwj@;ﬁ&irUSource.wb ol L VIN) Cso ool 5o aS A3l e 50,5

33,8 o tloes e O G 17 0L 5V 2 55 S 4 525 65 Sl ke (53555 3 it
e

Noise V(45 Vin

.Noise V(6) lin

Y
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i gl Jdow 5w e 53 5,00 Gla g e 5 Pl
Sl s> 5 3y sdalie | Sy slebbw 5 4 s 015 e BT S 4 &S S s
Al o 33 se el s el s 1y S sy 50 sl oo b s ysT s | S 55
PLOT . .PROBE . .PRINT
s g w e S bolisl pl sy e JIG e 5 (SIS O i Ol sl PRINT
0 PRINT ;i 53 0l azl g 0L 2 b S5 LIS sl 5 5 55 Se) e 53 oo b
Sled s 5 5,5 eslizal (Matlah,s Sie) ols Ol sins Ol e slds] sl 31 83,5 e ) ( Olej ol s
ol el s 5
S0 S sy e sla bl Dl ess povie oy I PROBE
OF 3550 53 I cpmed 0 5 ol Sl SUG! 5 CudS L gze 5,05 1, PROBE i& Oles .PLOT
s ol
PRINT s>
S s PRINT s KaS L 015 |, NOISE 5 1,35 (AC « DC (slelalons 5 s i il
el 5 Sl s Dy gras pl s IS S )] ey g3de
BRINT DG [ s s oo |
FRINT AC [ o ma i
FRINT TRAN [ o s i |

PRINT NOISE [ s s sms,s slaine |
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 (gl gios slawd 4 b ies la v s 5 acls

YY



www.bargh-electronic.vcp.ir

L s el ki b SO sy s, gl ane” Glow PRINT jszes 53 Ol5 o 0 Y 6 e
o JE s d ol  ae b el S G Kos ble slgl o b3 5l al s
IS8 Ol OF 555 03,5 SIS L S s o ol Params ¢ 55 b e G Olgis @ abyyo Jebo
53 03,8 1zl 5l day Guae e Sl il ey b)) w55 05,5 i jod andl s | 0l 08 il 55 50
(&5 Sl UF e L Cand ) 53 055 a4 L 5 el ) 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 s Jows 5 05 55 o il p slam e S5 D> (510

o i ot it La ot 5 a s olad 53 1y U piie plad sl ST 45 e e3lisd PROBE

ol o 5w 3 1 bt ) s el ST s s sl PROBE IS (shyls st

Cogar ) ol S Ol e 5 el 53 o pd e s 25 Sl sstes ) IS KD oS el
28 el

Probe DC [ e s gl ]

Probe AC [ s s e ]

Probe TRAN [ lisype s slaine |

Probe  NOISE [ 5,5 rs,= sl ine |
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))

YO
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A P o A L
USS ase 0 gl asbp 25 SO SUBCKT s L 0l oo 352 1SS Sy Ll S il
Ll s Dy go s e b (sl SUBCKT ael 5 5 .(4al
wlp g oy

SUBCKT <4.Al.aj.sﬂ) Lé‘j" o|)>'J> rb&i> oﬁ.kqéuo)w

.............. )‘Jﬁﬂ)éuuw‘ubmkf]smbfML’J;J_:)W}?
ENDS < &‘YL o‘jﬁJJ (ab ul.th>

Sler S L o aniyg sl s s 53 L 5 SUBCKT s g 5 a8 slea S ojlad i) &S
.J;obw‘&ﬁ) ML:JJJ{‘))JL:L;\J‘ MUﬂL}ﬁ-\DJJ bLAOJMQMQ‘jL;AﬁML&w
J_il.:.})bda}.})j:.w:@.aj\.MODEL sged o as g MEL e e Jole fuls baas el 50 Y asS
VoI V00 [V ERURI
J;‘-b):}q,\.ijjjii;&&):oUSL;oLi.>|>J|J3L;Lp\‘uUﬁLgl.qSJ.A):Q\dea\)uUﬁﬁj:\“4:.<3
Sheslizal U ol asl o sl 53 bl sl axd g (6,505 bl ys asl o3 S1s Slas |y of Lol b,
-l s Amplifiensp ool 4 Glasby 5 S1 e sl 58 Slelp 1 ol include | s

o3 S Sl s Lol asl s s S sea 1T UL i 4z 5 EX\Project

.anclude “E:\Project\Amplifier.sp”

s Jle
SUBCKT STMA 5 6 O
R1 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(VTO=1 BETA=5E-4 RD=4)
.ENDS STMA

Ys
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wly p5 5l eslinal 5 b
Sops bl o (S0 B L3 0 g g 3 OF G135 ) ali g 5 omdigh 5l
oS o3l O 531 5 S5 oy
X(name) <asl; 5 sl S blae o 8t o> Canlip 5 (sl ot Sl ol
s ke

X1 6 7 0 STMA
X2 4 5 0 STMA

.DataJJ.“.wa
a0 Iy olhe aesls ol glsl ar Ay 58l anasd o3l U e eyl SOl 015 oo st 0l b

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

.ENDDATA
s ealaiwl 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 ol=! (Laosls sluas) b aw (Les o (5151 4) DC 3 AC Tran |l § 58 Jle s

YV
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Param  giws
23l S Ulse 4 mbl OF iy 5 sls Garass ) sde S bl S & Ol e st el b
Sy 5ok Ll gl iy 5 Py Sl 53 0l e O esdle 15 S eslinul sl cilie lal
s> Parame by ») CUVes cud 53 ane G Olge @ 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

Sl Ay 558 o atle WS e Jde ki L sl el )l Jols oS (ol Text LG LIB s L
& s Library i g £ 35 iy ase s Xlg e LB ol a8 e eslisal Model ) g

e Jo aw sl Library |G ksl s Jle
LIB  entrynamel

entrynamel Jus sla sl b

.ENDL entrynamel
.LIB entryname2

entryname2J.. sla il )l

.ENDL entryname2
.LI1B entryname3

entryname3J.s sla el

.ENDL entryname3
LSl e il sl ru s entryname «5

Library gle>3 5,k

58 eslanal 5 sla, st 51 0l e asly Jls s Library jlel b coge

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

YA



www.bargh-electronic.vcp.ir

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

ol s S e eldal 5 93505 eildal S H Y Z Gla )l el gl g ol
rl S o el AC Jos ol jen o BTl LU el AC Jibows S S JUSw UT 58 SO 3L
LAl 3 Sopar Sos SO SGE Sl ses

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

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

W‘ﬂ)&)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 3 ) g 31015 0 G5 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) H1L(M) H1L(T)
PRINT AC S22(M) S22(P) S21(R) H21(P) HI12(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
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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
Zd,wu‘Jiu,aQ)MQTL;GJ&ZJ.JJ;&(ab.J.TEMP)PJ by Kl

.TEMP L JTEMP 25 50 125 :J

25
ssk edd S5 glachl  am s sl e A3l i S5l edd S3 sl = ax s lias S

33,5 on Jdo 5 s s
S Sl “Netlistfile” B 2d 48 e b

LB o 5 HSPICE wal s (512 agd LB B ST oo 15T il e O o 5 455 6l
5 (Edit Netlist) ol 5 s> 50 HSPICE asli 555 5 el dile EItOr asl 5 G Lo 55 Y gams ab g 0
Mo S L gy b L 1y ok x5 LU HSpice j5 |2l gl » 21 s 5 ardy b= Editor & s L
.55 o 5> Adder.sp
o (file) aly cnl g Js 35l 353wl lrl os (Tille Sl 2 ) Slhsiws is o 5
Byt plly anlpegd 503 S JBa Uopd s p5 &g

1-Titel by Ol e s
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i 3 1y e ol Vg ol OF 3 me 5 5l b sl 3 5kt Oy S BB w1l
saps Jo s SIS (55 e cutls dal i sl amt 3 (6 eh 9 5Smn Sk () (55
L Adder TRANSIENT ANALY SIS PROGRAM ol jzgy it S mar G b3S s
RF Amplifier AC ANALY SIS PROGRAM L 5l 5 saiS oo 55 G AC o 5 4 5 o
s n and g Title sl 5o ojle I HSpice 3 asl 05,8 5L 5l e el Jol Sl 55 1
Ll 5 4 - s Title ) Avanwaves s, 03,8 SIS 5wl 5 05 5 1l 51 day omen
D g 5 A g5
2- Includefiles
oS Sl Lledd s s gl ys oS plawl s s Library lebls can ol 5o
sl
.Include 'e\HModel 3V p6um.txt'
Al e e el oS ol Library LB G Sl 5 Co e sias
s Jle
include "E:\p5\Filel.sp"
Al e ENPS\ I LG S Sl 5 b ae ey graes ]
3-Circuit descriptions e o ylys Slens o
Bl o 355 pn Ol sl s Ay 5 G Do 53 e sl s ) olie Il a3l 3

bj.& W\Jc oijTLgL@JbMJLL:;

s Jle

Cl 1 2 10p

RI 3 2 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

R1L 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

)
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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 ol s

s e
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

_,\_,}M",Lfg_@‘ﬁjszyéuﬂbb.juoﬂbmdjjb
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 ge Gla o 5 a2 il sl ys Dl 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
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TRAN 1n 10n SWEEP DATA = dataname

7-Output descrptions
P R P PV L IR VLR (aj}! S g Cand ol s
s ke

.prob
prob ac Rout=par('V(9)/i(vtestac)’)

8' END C,\.w‘ a\JM END )ﬁmbbo)‘}ﬂ‘\sml.’f QL:L:
A el END | pies b lazm sl aols 51 o o 510 ) &S
Wdls Al 5 A 53 (G und 5 o3 s Llay e Caenl Slasl pla b ad Lo g Y &S
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** Project2 ** +5
op é—l—
.OPTIONS LIST NODE post L. () PLLE

.include 'e:\HM odel 3V p6um.txt' I
vcc 1 0 DC 5 M4 :"——“: M3
iref 1 7 Dc 10u BEYE
viess 6 9 Dc 35 b VO
vtestac 9 0 ac 05
M3 M6 = M1
mL 52 0 0 nivt L=0.6u W=15u «l “j_ »
m2 6 3 50 nlvt L=0.6u W=15u — — =
m3 2 2 0 0 nlvt L=0.6u W=15u
m4 7 7 2 0 nlvt L=12.6u W=1.5u
m5 1 7 3 0 nlvt L=15u W=15u
mé 3 2 0 O nivt L=24u W=15u

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 0.5 5 * for output swing or lout=func.(V out)

.noise v(6) iref 2

.prob ac Rout=par('V(9)/i(vtestac) ) * for output Resistance

.prob

.end
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