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*Hspice simulation

Example> Inverter € H 2 simulation

mkdir hspice

cd hspice

cp ../../hspice/netlist.sp .

cp ../../hspice/PMOS_VTL.inc.
cp ../../hspice/NMOS_VTL.inc .
Is

vi netlist.sp
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*Hspice simulation

Example> Inverter & H ¥ simulation

Inverter

r----- LB N B B N B B _§ |

vdd

VSS

Netlist

.subckt Inverter out in vdd vss

M_p out in vdd vdd PMOS_VTL w=10u 1=0.05u
M_n outin vss vss NMOS_VTL w=5u [=0.05u
.ends

.subckt][lnverterl)ut in vdd VSS

out
wbir &
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*Hspice simulation

Example> Inverter & H ¥ simulation

Inverter

in

r----- LB N B B N B B _§ |

vdd

VSS

Netlist

.subckt Inverter out in vdd vss

M_p out in vdd vdd PMOS_VTL w=10u 1=0.05u
M_n outin vss vss NMOS_VTL w=5u [=0.05u
.ends

Mosfet Drain 2] Gate 2| Source 2| Bulk 2
out 2 0|2 node & node ™ node™ noded™

o o 0 o 0

M p out in vdd vdd
PMOS _VTL w=10u 1=0.05u

S 28

Mosfet 2| type Mosfet 2| width 2t length

Inverter &} 2!

5



*Hspice simulation

Example> Inverter € H 2 simulation

@ hspice directory

Vi Sim_inverter.sp

[ Vi editor J| = &H=3]]

Insert : insert/replace
Esc: HNR2EZ &&



*Hspice simulation

Example> Inverter & 2 2 simulatior| e RE2 As =4 Xal)

. . ol
R i ation Include 'PMOS_VTL.inc' 'l\j/lfga Tl
TVdd .include 'NMOS_VTL.inc' N E@ Ei’
. , . ' = =
.include 'netlist.sp 510
.OPTIONS POST NODE LIST
In Out
Inverter V1vdd 01 Voltage ==
+ — ||v2vssoo0 ot =]
Vin in wvss 05
V vss Inverter ct= 32 22 2]
\Y vss Xx_inv out in vdd vss inverter |
c_out out VvSS PJCapcitor &2
Vin O| 2t= voltage source E} dc Vin 0 1 0.001
0.001 &2l = 00 A LAl 3t Al .END
IIHAN 21212 node =2 8t0] O 7

4
© N Tl = K| simulation ol 2}.



*Hspice simulation

Example> Inverter & H ¥ simulation

hspice inv_sim.sp > a.lis &
>info :  **** hspice job concluded

WV &
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Example> Inverter & Hl & simulation
M= = en : i

== gelke1 ) Ehopen : Waveror Fis g
ﬁl Path: Ihspice;’ j

Ice simulation

ﬁ Custom WaveView Version E-2011.03 Copyright 2000-2011 Synopsys, Inc. Expiration date : 30-apr-2015 |££|th |_ . E sxcmd.log
File WaveView Panel Axes Tools Config Help |- . E sxcmd.logl
et @ @xt|as s Blveesleoll|l®5Ems | 3 NMOS_VTLinc £ sxcmdlog.2
ut View A f4 PMOS_VTLinc f4 sxcmd.log.3
fq alis
4 netlist.sp
£ sim_inv.pal
O en 11 f3] sim_invsp
p . 4 sim_inv.st0
3] sim_inv.sw0

File Name: ||

File Filter: All Files:* j
‘Waveform Loading Options

[~ preload waveforms to RAM

Drag

Output \ ™ read multi-run data as multi-trace waveform

¥ automatically connect to subsequent split files

— Conversion Options

[~ convert to WDF (comprassion)

% |ossless ¢ medium reduction € high reduction
-.-1-:-|:| 5.0000E-03 ital: I 1.0000E-09

—Loading Range

I~ load data within range only

from: I to: I

Fiherl NV O & AL waveview 1 s Ok | O Apply | *; Help | 3 Cancell




*Hspice simulation

Example> Inverter & H| & simulation

54 Custom W iew Version E-2011.03 Copyright 2000-2011 Synapsys, Inc.  Expiration date : 30-apr-2015 | =HACE X ]
File WaveView Panel Axes Tools Config Help

B @xn@a BhE@RE g IlLHHE Mo

Output View =

DO:sim_inv.sw0

(@ itvl)
(@ itv2)

(W v(0)

@ viout)
() vivdd)

R

FiIIerI N O] @Al | waveview 1 10




*Hspice simulation

Example> Inverter & H ¥ simulation

AC simulation

TVdd

In Out
Inverter

@
v 0 ves

Ac sweep = frequency ==
decade &</ = ot(H, 2 decade O
Lt 1000JH 2| data € & 1, 100KHz
HlA 2E& 10GHz MHAI S| =104
= &= simulation oli 2t

V VSS

kkkkkkkkkkkkk

KHz : k

MHz : meg or X
include 'PMOS_VTL.incGHz : ¢
Include 'NMOS_VTL.inc'

Include 'netlist.sp'

.OPTIONS POST NODE LIST

VivddO1
V2vss 0O
Vin in VSS

0.44 ac=1

X_inv out in vdd vss
c out out wvss 1p

Inverter

.ac dec 1000 100k

10g |

JE=ND




e simulation

*Hspi

Example> Inverter & H| & simulation

7 Custom WaveView Version E-2011.03 Copyright 2000-2011 Synopsys, Inc.  Expiration date : 30-apr-2015 e ) -]

File WaveView Panel Axes Tools Config Help
les g |@XEas7BlhE® e lES | s E o
Output View i —HIDz2] (21 30

DO:sim_inv.ac0 10 00 3 100k
svon ARG
|

KL itvl)
& ivd)
K& itvin)
) v0)
fa wiin)
{) vivdd)
{) vivss)

10M

|
Fiherl CV O AL waveview 1 I




*Hspice simulation

Example> Inverter

transient simulation

TVdd

In Out

O

Y

Inverter

é VSS

Transient sweep = 1ps UtCt data
£ % M 100ns DAl simulation
oH ct

A H 2 simulation

V VSS

)

kkkkkkkkkkkkkkkkkkk

include ‘PMOS_VTL.inc'
Include 'NMOS_VTL.inc'
Include 'netlist.sp'

.OPTIONS POST NODE LIST

VivddO1
V2vss 00
Vin  in  vss sin(0.5 0.2 100x)

0.5V + 0.2V 2| swing = JtAl=
100MHz 2| sin I ¢l A

x_inv out in vdd vss |Inverter
c out out vss 1p

tran 1p 100n

.I153ND




*Hspice simulation

Example> Inverter & H| & simulation

& Custom WaveView Version E-2011.03 Copyright 2000-2011 Synopsys, Inc.  Expiration date : 30-apr-2015 E=nE=y X

File WaveView Panel Axes Tools Config Help
|5+ & ld& &
Qutput View

=t} DO:sim_invtr0

& = toplevel

@ itvl)
(& iv2)
(E) 1fvin)
& v0)
() viin)
() vivdd)
() vlvss)

) 0
||
Filter N O Al waveview 1
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= == | (dlfferentlal amplifier) 2| &4 & AlZd|0| &
DC, AC, Transient sweep
Differential input signal generator
VSS ac=1
0.75
0.5

in
VSS
in VSS
-0.5

1.9u
Vin
cm
Inp cm VCVS
IN VSS

W=1.9u
L= OOL EVLOOSU
Voff
Outp Ves Outn Einp :
W=5 Einn inncm VCVS
L=0.05u ‘ °,Nn Vbias bias VSS 0.7
dc vin -0.5 0.5 0.001

ac dec 1000 100k 10g

W=5u
°_| L.=0.054
INp
Vir_gnd
W=10u tran 1p 100n
£ = NMOS 2] bulk = vss 2
Z = PMOS 2| bulk = vdd = & &1

Vss
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Appendix
e Parameter &8 L parameter sweep

Hspice netlist 0l A parameter & & = Ct=S 4 20| stCh Ol E
= cont 2t= parameter (H=) 2t 2 X &Gt ICHH,
Vcont cont VSS ‘cont’

QFZ0l ool H== gt= M =M =0 el

Jparam cont=0.6

2 20| AHoli=H cont 0= 0.6 0l 2f &0l S0 IJtA = L.

=W 0{© dc voltage &t

‘cont’ 2t = Bt It parameteric sweep 2 ot ™

.dc VX 0 1 0.001 sweep cont 0 1 0.1
Jb 20 & & ol =L, OIE*HI of =™ contgt2 0 UM 17X 0.1 % H3IAIZ|[H 108
Ht= 5t dc sweep 2 GOFAHl & CF.

Ol = ac sweep, transient sweep M & Ot&IHAI 2 & E

S M 28 4 ALK
.ac dec 1000 100k 10g sweep cont 0 1 0.1
tran 1p 100n sweep cont 0 1 0.1
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