EE133 HSPI CE HANDOUT Jan / 08 / 2004

Sone useful 1inks:

1) http://ww. stanford. edu/ cl ass/ ee1l33/ handout s/ gener al / vnc. pdf
(How to set up and run VNC)

1) http://ww. stanford. edu/ cl ass/ eel33/ handout s/ gener al / hspi ce_t ut. pdf
(Detailed tutorial about HSPICE & Mrvaves)

2) http://ww. stanford. edu/ cl ass/ eel33/ spi ce/ HSpi ce. pdf
(How to set up HSPICE in UNI X environnment)

a) source /usr/class/eel/ DOT. cshrc

b) hspice filename.hsp > filenane.lis (output)
hspice filenane. hsp >! filenane.lis

c) mnvaves fil enane

3) http://ww. stanford. edu/ cl ass/ eel33/ handout s/ gener al / spi ce_r ef . pdf
(" Quick' Reference Sheet. More than you need in EE133)

*** A highly Annotated HSPI CE i nput exanple file *ok*
*** http://ww.stanford. edu/ cl ass/ ee214/ exanpl e. hsp

Renenber that the first line is atitle!

* comments are lines that begin with *
* all other lines are eval uated.

* nodel statement. this is an exanple of an include file
.include 'l evel 3npdel s

* O you nay al so specify the whol e path.

* include '/afs/ir/class/ee214/ WNWV | evel 3nodel s

* include this to use mvaves on the output!
.option post

* param statenments allow you to define constants, etc
. param cl oad = 1pF

* note that beginning a line with +
* appends the tine to the previous |ine
* (exceptions: comrents cannot continue with +)

. param rout = 10k
+ vdd = 3V
+ delv =1

*circuit. This is in netlist format.

* vol t age sources:

* Vname pos_ternminal neg_ternminal dc_val AC ac_val
vdd vdd gnd vdd

vem cm gnd 1.2v

vinl inl cm ac "del VI 2

vin2 cm in2 ac "del VI 2

* current sources:
* | name pos_termnal neg_terminal dc_val
i ss Ss gnd 200u

* a resistor:
* Rname ternl tern2 res_val
Rout ss gnd r out



* a capacitor:

* Cnane ternl tern2 cap_val
gnd ' ¢l oad'

Cl oad out

* a transistor:

* Mhame drain gate source bul k nodel _name Ww dth L=l ength

* L=Ldr awn!

. param wn
+ wp = 10u
+ | =

m1 load inl

+ as="wn*3*|
m2 out i n2

+ as="wn*3*|
npl | oad | oad
+ as=" wp* 3*|
np2 out | oad
+ as=" wp* 3*|

* Sinul ation

0. 5u

= 25u

Ss gnd
ad="wn*3*| '
Ss gnd
ad="wn*3*| '
vdd vdd
ad=" wp*3*| '
vdd vdd
ad=" wp*3*| '

nnbs w=wn | =|
ps='2* (wn+3*[)"

nnos w=wn | =|
ps='2*(wn+3*| )"’

pnos w=wp | =l
ps="2*(wp+3*1)"

pnos w=wp | =l
ps="2* (wp+3*1)"

* DC sweep from.7Vto 1.5V in .01V steps

. dc vcm 0.7

* AC sweep 10steps/decade from1Hz to 1GHz
resistor from10k to 30k in 5 evenly space steps.
lin 5 10k 30k

* the out put
.AC dec 10

out put
some not es:

* % %k % X X X X F

results

when doi ng DC sweeps
vol t ages at
currents in voltage sources by i(voltage source)

when doi ng AC sweeps
vol tage(mag) by vm(nodenane)
vol t age(phase) by vp(nodenane)
vol t age(magni tude in db) by vdb(nodenane)

1.5 0.1

10k 10G

sweep rout

refer to

nodes by v(nodenane)

* print statenments list all

. print DC
. print AC

.measure dc gate_vol
. measure dc drain_vol

v(out)

vn{out)

refer to

i (vdd)

when i (vdd)=-0.5m
find v(out) when i(vdd)=-0.5m

. measure ac ugbw frequency when vdb(out)=0
. measure ac ugbw phase
. measure ac ugbw phase_nargi n param=' 180 + ugbw phase’

pd="2* (wn+3*[)"

pd='2* (wn+3*| )"’

pd="2* (wp+3*1)"

pd="2* (wp+3*1 )"’

varyi ng

t he val ues you want to see.

find vp(out) when vdb(out)=0

* alter statements allow you to change a paraneter and

*then rerun all

*syntax
.alter

. param wn
+ wp
.alter

. param wn
+ wp =

= 25u
wn200
50u

= 100u

200u

of the above simul ati ons
.alter title
wn1l00

*remenber to end the file with .end AND a carriage return

.end



