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Introduction(2/2)
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Instance and Element Names

0 Jowem
.
R [Ressor

Subcircuit Call
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Unit and Scale Factor

[0 Units:

R Ohm

(e.g. R1 nodel node2 1K)

L  Henry (e.g.L1nodel node21n)
C Farad (e.g. Cl nodel node2 1p)

[0 Scale Factors:

F 1le-15
P 1le-12
N 1e-9
U 1e-6
M 1e-3

T 1el2 Examples:
K 1e3

Meg 1e6
G 1e9
DB 20log;,

1pF

1nH
10Meg Hz
vdb(v3)
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Instance and Element Descriptions

Mname D G S B N/PMOS W=?u L=7u G{ELB
Mp out in vdd vdd pch W=3u L=1u

R1 A B 1K A—W—m B

out

M:Jf

C1l out gnd 1p
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Subcircuit

SUBCKT <Subname> <nodel> <node2>......
R L
.ENDS <Subname>

.subckt inv out in Wn=0.22u Wp=0.22u Lmin=0.18u
mpO out in vdd vdd pch w=Wp |I=Lmin

mnO out in vss vss nch w=Wn |=Lmin

.ends inv

Y S B AFSPICEAS 22 hIE Ny B R % » MR

Xname <nodel> <node2>...... <Subname>

xinv doutO dO inv Wn=0.22u Wp=0.22u Lmin=0.18u

ARES Lab-2010 Hspice Tutorial

10



Example

*kkkk | nv *kkkk

.global vdd vss
.Subckt inv in out

MMO out in vdd vdd pch w=3u I=350n
MM1 out in vss vss nch w=1u 1=350n

.ENDS
x1 in netl inv
X2 netl out inv

IN [: netll: out

x1 in 1 inv
X2 1 out inv

x1 in 0O inv
x2 0 out inv
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Input Control Statement

[0 GLOBAL

B ALL nodes are assumed to be local
B Node names can across all subcircuits by . GLOBAL

.GLOBAL VDD VSS
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Netlist Structure

Title

Model

v

Controls

v

Title inv

.GLOBAL gnd!
+ vdd!

.protect
dib ‘C:\VLSIANmmO355v.I' TT
.unprotect

v

.0p
.options post

tran 0.05n 25n
temp 25

Sources

Components

v

vl vdd! 0 3.3v
v2 gnd! O Ov
v3 Vin 0 pulse( 0v 3.3v 0.1n 0.1n 0.1n 0.5n 1.2n)

v

MM1 Vout Vin vdd! vdd! Pch W=3u L=350.00n
MMO Vout Vin gnd! gnd! Nch W=1u L=350.00n

END file

v

.end
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Example

******i nve rte r*******

. SHATEEEE

.GLOBAL gnd!
+ vdd!
.protect

T e o R

US> AR

Jib ‘e \temp\mmO355v.I' TT
.unprotect

.0p

.options post

tran 0.05n 25n

temp 25

vl vdd! 0 3.3v

v2 gnd! 0 Ov

v3 Vin 0 pulse( Ov 3.3v 0.1n 0.1n 0.1n 0.5n 1.2n)
MM1 Vout Vin vdd! vdd! Pch W=3u L=350.00n
MMO Vout Vin gnd! gnd! Nch W=1u L=350.00n
.end

TT Rt isEsss

\idd

—F
in C—e —L»out
=

LY
v S

LA

- SRS end i T
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Control Statements

AC BB IR AT (PR
.DC B2 BRI
.OP REREELE AT
.NOISE HEER AT
e TRAN R T
SUBCKT TE F K EBES
.ENDS IR BB 4 PR
.OPTIONS AR E S HU HA T RE
PRINT faEm NS
PLOT [ 7 =i
TEMP e E BRI RS
EEND CESh
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Transient Sources

Pulse (PULSE Function)
Sinusoidal (SIN Function)
Exponential (EXP Function)

*

* | Piecewise Linear (PWL Function)
Single-Frequency FM (SFFM Function)
Single-Frequency AM (AM Function)
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PULSE

PULSE (Periodic Waveform)
PULSE (V1 V2 td tr tf pw per)

PULSE (0V 5V 10ns 10ns10ns 405 )

|
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3
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Time (ns)
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PWL

PWL (Piece Wise Linear Waveform)
PWL (t1 V12 V2t3V3 ... R)

PWL (1n 0v 2n Ov 3@ 3.3v 91 0v R 0)

7~ Rt

=0 B R | e R RS
***************************
400m |- -" T Tyt

———————————————————————————

10m
Time (lind (TIME)
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SIN

[0 SIN (Sinusoidal Wavetform)
SIN ( Voffset Vacmag < Freq Tdelay Dfactor > )

Vin 3 0 SIN (0V 1V 100Meg 2ns 5e7 )

Emc,m_/\p_

400, omf= : : : . :
zoulam;/\fK\f;’\m_\f'

A o+ =0 <

p00.omf b N T

—4OG.Dm;"'""""\"54""""' --h%;---------- --f------------ S
: /

L e e A N N S

0, time {(lind S0, 0n

cim,trl
vl

I i L i | i i | i i i i -
10.0n 20.0n 30.0nN 0.0 50.0n
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Timing Measurement

.meas tran Tr trig v(out) val="3.3*0.1" rise=2 targ v(out) val=""3.3*0.9" rise=2

35 P [ L e e — — 1 8 N _: ____________ :_ ________
: ﬁ, ................
| S - e S
: i
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250
Tirne (o' (TTWEY
rise=1 rise=2 fall=4
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SPHg

HEFE REE B0 R0 SRR

k**** 1Ny *®*x¥x%x%

-global vdd vss

.subckt inv in out

HM@ out in vdd vdd pch w=3u 1=358n

MH1 out in wss wss nch w=1u 1=358n

.EHD%

-protect

.1ib 'mmB@355v.1" TT

-unprotect

vdd vdd 8 3.3

uss uss @ @

vin in @ pulse(® 3.3 Bn .1n .1n 4.9n 18n)
%1 in out inv

.op

.options post

- -1n S@n
.meas tran Tr trig v{out) val="3.3=@8.1" rise=2

targ viout) val="3.3=0.9" rise=2
-end

Simulate

mtOFE

BFE 4REE B0 wRHe A
SDATA1 SOURCE="HSPICE' VERSIOH='X-2065.09 '

T 'EXXEE U XEEXX
tr temper alter#
6.738e-1 25 .8004 1.080808

Tr=6.738e-11 s
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Power

[0 Command :

[l .meas tran pwr avg power
B ERTREITAT T o SRR B R T EROR R
B SRR mtOfE
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_filed - WIM

.qlobal wdd wss

.subickt inw in out

MO out in wdd wdd pch w=3u 1=350n

ME1 out in wss wss nch w=1u 1=350n

.END5

protect

Lib tfusr2fgraddssspyongfsp_filefmmd355v. 1" TT
LUnprotect

vidd wdd 0 3.3

vss wss 0000

vin in 0 pulse(d 3.3 On .1n .10 4.9n 10n)

=1 in out inw

.op

.options post

.tran 0.1n 50n

Jneas tran Tr trig wiout) wal="3.3*0.1" rise=2
+ targ vl{out) wal="3.3*0.9" rise=2

.meas tran T trig wlout) wal="3.3*0.5" fall=1
+ tgrg YEOULD vwal="3.3%U.5" rise=1

. BN

Lt

L:jnv.zp" 21 lines, 479 characters
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I Terminal

Window Edit Options Help
HiHH##HHREEUser in this serverd####iiiHEE

gundams pts/3 Sep 20 21:36 fnine.ee.ncu. edu. tw: 2.0
gqundams ptsi4 Sep 20 21:36 fnine.ee.ncu. edu. tw: 2.0
spyong pts/6 Oct 3 14:36 (24-220.dorm. ncu. edu, tw: 1,00
peikai dtremote Oct 3 13:46 (fuzzyl.ee.ncu.edu. tw:1)
spyong dtremote Oct 3 14:36 (24=220.dorm. ncu. edu. twa 1)
h=1inhao pts/7 Oct 2 18:16 (140.115.71.46:0.0)

gundams dtremote Sep 20 21:35 Cnine.ee.ncu. edu, tw: 2]
h=inhao pts/10 Oct 2 18:21 (140.115.71.46:0.0)

peikai ptsi13 Oct 3 13:46 (fuzzyl.ee.ncu.edu. tw:1.0)
peikai ptsi14 Oct 3 13:46 (fuzzyl.ee.ncu.edu. tw:1.0)
h=inhao dtremote oct 2 18:16 (140.115.71.46:00

HHHH#fRR#EELoading in this server##fiidEEEEs

load averages: 0.27, 0.18, 0.12 14:36:39
[caeD1]fuerfgradESISpynng <spyong: <d sp_files
cael1% fusr2/gradds/spyongssp_file { 42 3> hsp

hspice hspicedrtRem hspicequid hspicerfBd  hsprun.vr
hspicegd hspice_mt hspicerf hsplot

carM% fusr?faradds/spvnngfsp_file { 42 33> hspi

hspice hspicefrtRem hspicequi hspicerfed

hspicehbd h=pice_mt hspicerf

cael1% Jusr2/fgraddS/spyongs/sp_file 42 ) hspice in

iny.ic0 dinv.mt0 dinv.pald dinv.sp iny.
cael1% fusr2/gradds/spyongssp_file [ 1 h5p1ce iny. s
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Job Aborted

lic: License/Maintenance For hspice will expire on 13=jun—2008/2007.03
H:: 120ir_use) /30 FLOATING licensels) on SERVER lencul
c:
Init: read install -:-l:lm‘1?|.|r'tl:ic|r'| File: J’u:rfcl-ﬂfiranMp!-:i.l"l:urhl:l.-:l‘g
I“J':!I:I:'I [u:“n";;;!lnjlﬂ_la_}hnt on file: fusrfcad/synopsys/ShsplcefcurShspice.imd

**grror** could not Find 1ibrary file named
S5y, 1

L1y

HSPICE job inv.sp completed,

Wed Oct 3 13:43:58 C5T 2007

caed1% fusr2/graddS/spyong/sp_fMle { 27 )»
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# d

Tic:

»info:

real
Luser
SYS

Job Conculded

iodes= 0 # bjts
analysis time

op point

transient

readin

errchk

setup .

autput .

total cpu time

job started at
job ended  at

1

0.
0.
a.

HSPICE job inv.sp completed.
Wed Oct 3 13:54:05 CST 2007
cael1% Jusr2/gradds/spyong/sp_file € 35 2> |

0

# jfets =

0 # mosfets

# points tot. iter conv.iter

3

1315
1315

1 I
01 B31

0.22 seconds
J:54 10750372007
4:05 1070372007

Release hsgice tokenis)
e hepjep job concluded

262 rew=

24
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verdi

Window Edit Options

Help

License of Syhnopsys physical tools is already set!
Flatform = SoLZ
AR R R R R R AR AR R R A Y AR AR Y AR R AR R R RS AR AR AR R

# 32EIT is the default mode #
# If vou want to run 64BIT mode, #
# please set the LD_LIBERARY_PATH and SHLIE_FATH #
# To path of 64BIT by vourself. #

R R R R R SRR R R R R R R R AR AR R B R R R AR AR AR
MEWNTOR license is already set.

Jusr/laker/CIC/Taker.csh: Mo such file or directory.
[cae10]/usre /gradas /spyong <spyong> cd sp_file/

casl 0 spyongssp_tilexls

debussyLog Ny, mtd iny st mms 355y, 1
tul | _adder iny . pat iy, tro nWavelog

iy, ico i SE TibManager.log priority
cas|d: spyonassp_tqlesverdi &
[1] 19651

Verdi - The Behavior-based Debugging System, Release 2006, Gdvi
4/17 /20086

Copyright {C) 1996 - 2006 by MNovas Software, Inc.

rctile = Jusr?/graddas/spyong/novas. ro

verdilog

casl 0 spyongssp_file:logbir = Ausrzfgradss/spyongssp_filefverdilLog

(SOLARIS/64bit) O

el
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New Waveform

<Verdi:nTraceMain:] =

(@
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Open File

=<Verdi:nWave:2> Mo File Opened

IEiIe Exploration Signal Wiew ‘Waveform Analog Tools Window Help

|£::;?::E L & 0 2.0 |®\®\19{P|555*"H++ % 13

|
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Open Dump File

fuerfgradEIEfspyungfsp_ﬂlEI
_1/usrzfgrad35/spyang/sp_file
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Waveform File(.tr0)

Open Dump File

MusraigradIaispyongssp_filediny.ir0
(1 /usrzigradas/spvongdsp file

E|
=
=
=
=
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Get Signals

- L
- r
| <Verdi:nWave:2= /usr2,/grad95 /spyong/sp_file/inv.tr0
File Exploration Signal Wiew ‘Waweformn analog Tools Window Help
@#I@% E| 0025 A 0025 20 |®\®\1QE|?5§%"'I—' “ +  x1ns
R T T T N T T Y

k1l

Il

k]:]
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~  Gesgnas ||

Scope: | | Find Signal: [T | ﬁl il El ﬁl El Mgl
& &
0/ (] (| (]
¥
i |
e
0 I(was v (ot LOGIC LOW
I {wdd in wdd LOGIC HIGH
I({wvin ot vss BLANE
¥ ¥ ¥
] i3 (KT |
Aduanced...”m ﬂ ﬂ i ﬂ ﬂ J Form Bus Rule: = Apply | m Cancel
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=Verdi:nWave:2> /usr2/grad95 /spyong/sp_file/inv.trQ

File Exploration Signal Wiew ‘Waveform Analog Tools Window Help
@#|ﬂ & E| 0.025 0.025 0 | Q@l1'§,'6”|5¥if + + xins
A I T T R R R - R

El

I
wl ]|
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PC_Hspice 4}

IIFEF'
L1 = 1

File Configuration Tool Help

Design d:-\zpicetcamilpitcamd _lp _yong.sp

TitIE ::t[:am Ip::

Listing d-‘zpiceitcamilpitcamd _Ip _yong lis
Version |C:\synopsys\Hspice_X-2005.09\BIN\hspice v | MultiCpu Option |

o |~ AR 5&‘

CIpEn Simulate | Avanwaves tsc::upe Mulki-jobs Edit ML Exik

VER:X-2005.09
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T
H

217 —{EFTHYSprE SR

WWEE  AREREY MAR0y BEEEca  TEHD SHEAH) B
D E-—F - 29 T s oEEEE . [O-

LD (I Divspiceifor_WLSI - =3
PR >

HEF &l {1 1) >
EETREIEE)

BETEEE R ..

Bt (P
B _EFETE(S)
iR SEFam-a(U) Crl+Z

D BT
— FEE(S)

B Microsoft Word ST

(1] microsoft OFfice Access REFAFE G
@] Microsoft PowerPoint & EE

i Publisher Document
S TICHNETE R - E| szFsit g
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1 for_VLSI
BRE REO WRY BOBE@ TAD HEW

QLt—E - 0 (¥ Pus Danw OO

#ahE ﬁ‘ = Crhspiceifor_WLSI

BRBERET i >

oy mawerEe 0 M — TTTTUTC
Q) EEEIIR R HS
! ARSI

Hibfy &

I spice
FRIF
o) &R
W FEATERE
1 {EmiE 0BT HATER
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File Configuration Tool Help

0 pen Design

Design |d:"'..spic:e‘ttcam‘tlp‘ttcam*l_lp_vu

BEE(D): | 1) for_VLSI

Title |“t-::am Ip==

Listing Id:"\spi-::e‘\tcam\lp"\tcam-ﬂ_lp_vu E] iy
Version | r-\synopsys\Hspice_X-2005.0| ..
! - FEARTE
A HL%
e % &
Open imulate | Avarwaves | Cscop %E

R LR am\ |

-] RERS ()
e AEE (T 411 Files (* #) RTiH
A F R R
A
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File Configuration Tool Help

Design d:-\spice\for_vlsihiny. zp
Title
Listing d:-‘spice\for_vlsiviny_ liz
Yerzion - : . o | MultiCpu Option I =1
C:\spnopspsiHzpice_X-2005.09\BIN\hzpice « 1 =
n
o | | AR B o A\
CpEn Simulakbe | Avanwaves | Cscope Mulki-jobs Edit LL Edit ML Excit
VER:XX-2005.09
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BHFE ARERE) TEEC W

=R EA(H)

H: T3] di\spiceifor_visitiny sp B3 +
=T S e A B F T
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BFEE REE WR0 FEeEa TR HBEH
QLt—8 - 0O  F Pz Daaxw [E
HFHHDY |2 Do\spice\For_WLSI

TETNE—RED  fEh(0) AR
|

BEEAHKTF
J BRLTHRTEE
EN HHEEE A MR R

! HREEEE®

| f— Dlig E e BlsphE > Ed L
e = | mEmmEL > opentEHIEIF]
Cpen Edit ML FHedit NLZ: 5 P4 spi N 25
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fBFE) REE /(0 WRy KRR
TR RN ST T EE—

File Configuration Tool Help

Design |d:\spice\for_vlsi\iny.sp
litle |- {TE®REMR BT TFEET >
g e T

Version | C-\synopsys\Hspice_X-2005.09\BIN\hspice ~| MultiCpu Option | 1 | =

=

MEMD

i —
o | A~ | AR | il E R
Cpen Simulate | Avanwaves | Cscope Mulki-jobs Edit LL Edit ML Exit

' VER:X-2005.09
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