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Signal Sensing and Aplication Lab

Login

EE EFEQN BBSEE® WebREW £HY ANSEREMN IRD FEW

* telnet://bigbird.ee.nth
u.edu.tw

Sun0S 5. 8

* ID and Password Password:

SEEREERE 0/ 153 3% {EAE ¢ telnstibisbind ee nthnedn tw
Q bigbird.cent..
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YW Login

Signal Sensing and Aplication Lab

@ bigbird.ee.nthuedutw - Open PCMan 2007 Combo
EEQ £EE EFEQN BSEEE WebEEW L£HY ANSIEEMN IED REQR

[F-Ga~-cp~cg 54 W B B Fa&E BEE® 0] F B e B ebeibibideatnduty - Ae@Eo® x == -
@ Lhbbscsnth.. | @ 2140114, @ 3pitco @ .57k @ Shighirde..

or use the following solaris servers instead:

———————— users———load average-————-+-—————-————-users—-—-load average-—-
avapro7 | 0.00, 0.00, 0.00 | wsl3 2 0.04, 0.53, 0.75
avaprod 0 0.00, 0.00, 0.00 | wsl4 0 0.00, 0.00, 0.00
avapro9 0.16, 0.03, 0.01 | wslb 0 0.00, 0.00, 0.00
wsl ¢ . .24, | wsl6 .03, 0.01

ws2 .07, .00,
ws3 .03, .01,
ws4 .00, . 00,
wsh 11, . 00,
wsB . 00, . 00,

0
0 ws1'7
0
0
0
0.
VEY 0. . 00, . 00,
: 0
0
0
0
0

|

| wsl18
| ws19
| ws20
| ws21
| ws22
| ws23
| ws24
| ws2h
I ws26

ws8 . 98, .03,
. 00,
. 00,
. 00,
.02,

. 08,
. 00,
. 00,

SO O OO CoCOoOCOoOOoOON
coooooeooooN
N OO—ON—=OUIO
SeooesesseS
CSoOooooCCo o oo
SR EEEELEEEE

Sun Microsystems Inc. Sun0S 5. 8 Generic Patch  October 2001
IR - - (m9761564)%

e @ 7 < PLETWEC Froos
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YW Login

Signal Sensing and Aplication Lab

° B - (m9761564)%telnet ws23
teInEt avaprO## Trying 140.114. 24.133...
Connected to ws?23.
° telnet wSH#H# Escape character is ' "] .

CentOS release 4.6 tFlnal)

Kernel 2.6.9-67. ELsmp on an x86_64
login: m9761564

Password:

| m9761564@ws23 ~ |3

Signal Sensing and Application Lab



JM\§ Create a New directory

Signal Sensing and Aplication Lab

e mkdir Hittt#
e |s
e cd #HHH#

[m9761564@ws23 ~]$ mkdir microelectronics

[m9761564@ws23 ~]$ Is

CDS. log Star-Hspice. pdf

CDS. log. 1 aaa. doc homework 2. pdf utsi.db

CDS. log. 2 uyin. db
chapter_9. pdf laker. rc vceoZ. txt

chargepump. txt vcod. txt
core
divider2. txt panic. log
pfd. txt
[m9761564@ws23 ~1$ c¢d microelectronics
'.'7 R @ n'_“,: S i v | ¢

i

~/ o) 110

7
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MWl Prepare Library File

Signal Sensing and Aplication Lab

cp —r /home/m97/m9761571/CIC018 ~/xxx/CIC018

iEimuh S |jhumefm&?ij?ErlSMjmicrueIectru:unic5 -
----- 2 thumbnails

----- 2 Trash

..... ? aic

----- 2 Desktop

..... ? doc
..... ? la

----- 2, lakerLog
----- microelectronics
----- 2 simulation

ExEE EEx ExZmER FEEEURE

-

|| cic018.1 92314 LEE

1 BEE EX27/ 02,314 Byte

[Im9761564@ws23 ~/microelectronics|$ 1s

cic018.1
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Text Editor

* joe xxx.sp(fE34)
* Vi

* Vim

* gvim

e gedit

Signal Sensing and Application Lab



YA R Text Editor -- joe

Signal Sensing and Aplication Lab

[m9761564@ws23 ~/microelectronics|$ joe hw3. sp

Q! bigbird.ce.nthu.edu.tw - Open PCMan 2007 Combo
'8RO ME® BRQ) SSEEE® WoEEMW ESW) ANSEEN RO REH

E'@'Q'%%W‘@@E‘F@‘ﬁﬁ‘m Fist M 1pa R  butibighind eenthocduty - ae@Eo@ x == ‘
@ 1bbscenth. @ 2140114, @ 3pti2ee @ 4 E57 @ 5bighinde.

I hw3. sp Row 1 Col 1 6:30 Ctrl-K H for help
New File

Pk Joe” s Own Editor v3.1 **% (ascii) **% Copyright (C) 2004 *¥

SHEREFRE (0 14533530 firdk ¢ telnet Wbighind e nthu edu v
= QI bigbird___. Wind 50305 z 7 F @ homewo. Hsieh. 3 M 3 W R Bigbrd = CHem O - EIN - < DLE W& Tros30
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Text Editor -- joe

+k, X Save and quit

+C
+4d

+e

Ty

Quit without saving
eI = g
P T is - BF

IRt

+k, h Help

Signal Sensing and Application Lab



iSA

Signal Sensing and Aplication Lab

Text Editor -- gedit

& /home/m98/m9851548/hwl.sp - gedit

FENEr x|

File Edit View Search Tools Documents Help

= . d =) 9 @
New Open Save Print Undo Redo

hwlsp x

= O B | 8 ¥

Cut Copy

Paste

Find

Replace

Lnl, Col 1l

INS

4

Signal Sensing and Application Lab



JM IR A Spice Netlist Example

Signal Sensing and Aplication Lab

*a common source amplifier with active load

. prot

.lib "cic018. 1" TT VDD
. unprot
.option post=1 ACCT CAPTAB N1

kkk¥ Netlist Kbk F

M1 VO VI GND GND N 2u M3 M2

18 W
M2 VO N1 VDD VDD P 18 W
M3 N1 N1 VDD VDD P 18 W

RL VO GND 10MEG ® I
CL VO GND 0. 1p
¥k Sourcec Skrkk CL -1 2 RL

Vsup VDD GND DC=1. 8 |1<l> Vi

Vvl Vx GND DC=1
V2 VI Vx  AC=1

I1 NI GND DC=100u vz@ M1

kokoksk Analysis sokskok
OP = VX = = = =
.DC V1 0 1.8 0.01 ND

.AC DEC 100 1K 16 V1 €

. PRINT DC V(VO)
.PLOT DC V(VO)
. PROBE AC VDB(VO)

|

L

ces

===

TLl
9

4,
hu
hu

. END

Signal Sensing and Application Lab



YN8 Setup

Signal Sensing and Aplication Lab

The first line is always a comment.
o lib“*.I"
— Add a library file.
e .prot/unprot
— Things between will not appears in result file.
* .option

— Set conditions of simulation

. prot

.1ib "c1c018. 1" TT

. unprot

.option post=1 ACCT CAPTAB

Signal Sensing and Application Lab



JAY A\l Device Type

Signal Sensing and Aplication Lab

Passive Devices
e Resistor —R
e Capacitor—C
e Inductor —L
Active Devices
e Diode—-D
e BIT—-Q
e MOSFET — M
Other Devices
e Subcircuit — X
e Source - V,|
e Behavoral—E, G, H, F B
e Transmission Lines—T, U, O

| ™ Lahoratory for Reliable Computing Signal Sensing and Application Lab



JAWAYR Main Circuit

Signal Sensing and Aplication Lab

k% Netlist ¥k

MI VO VI GND GND N_

18 W
M2 VO N1 VDD VDD P 18 W
M3 N1 N1 VDD VDD P_18 W

RL VO GND 10OMEG
CL VO GND 0. 1p

XXX Sourcec Xkkx

2u

1\
o
L
cec
_ ==
Lol

4.
u
u

Vsup VDD GND DC=1. 8
VI  Vx GND DC=1

V2 VI Vx AC=1

[T N1 GND DC=100u

Laboratory for Reliable Computing Signal Sensing and Application Lab



YA\l Devices & Elements

Signal Sensing and Aplication Lab

* MOS

Mxxx Drain Gate Source Body Model Width Length Multiplier
Ex:

MI VO VI GND GND N 18 W=4. 2u L=1u M=1
T 2! composerfE H R E Fpm, nm 7BR E 2 TE A E model, EX. P_18, N_18
* Passive Device )

— Resistor E| N]l =
RoocRL VO GND 10MEG " "

Ex: . | LVO
— Capacitor y cL RL
oo CL VO GND 0. lp f (D = l

Ex: V2 Mi

Signal Sensing and Application Lab



YA\l Devices & Elements

Signal Sensing and Aplication Lab

* Subcircuits
.subckt <subckt name> <nl1><n2>...

.ends <subckt_name>

Example: T \:‘_)]D
subckt CSAmp VI VO NI WB | T —
M1 VO VI GND GND N_18 W=4.2u L=1u M=1 vo
M2 VO NI VDD VDD P_18 W=5u L=1u M=2 ! CLJ- .
M3 NI NI VDD VDD P_18W=5u |=1u M=1 IICD v I I
.ends V2 MI l
X1 VIVO NI CSAmp = Vx = = = =

- GND

RL VO GND 10MEG
CL VO GND 0.1P

__ ;T B subckt® 21 VDD GND EsetuplF/E /N _E.global VDD GND

Signal Sensing and Application Lab



SiSAI_ Devices & Elements

Signal Sensing and Aplica

e Voltage sources

Vxxx n1 n2 <dc=xxx> <ac=xxx> T “:?]D
B V1 Vx  GND DC=1 E — i
V2 VI Vx AC=1 | 4o
* Current source ToRSs ST T
Ixxx n1 n2 <dc=xxx> <ac=xxx> v 'M] l
Ex: 11 N1 GND DC=100u = wooT s s

V1

* Transient Source
— PULSE ~ PWL ~ SIN...

Signal Sensing and Application Lab



YA\l Devices & Elements

Signal Sensing and Aplication Lab

* PULSE

Vxxx n1 n2 PULSE v1 v2 td tr tf pw period

V2-———————
| [
[ [
[ [
[ [
[ [
[ [
[ [
[ [
vl : :
I I | | I I
I I I I I I
I I I I I I
oot tr] pw It |
[ | |
! ! period !
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YA\l Devices & Elements

Signal Sensing and Aplication Lab

e PWL — Piecewise Linear

Vxxx n1 n2 PWL t1 vl t2 v2 t3 v3 ......

Signal Sensing and Application Lab



YA\l Devices & Elements

Signal Sensing and Aplication Lab

* SIN

Vxxx nl n2 SIN vl v2 freq td df phase
(58 £ & HSpice Manual)

Signal Sensing and Application Lab



Notation in HSpice

* |t makes no difference between upper and lower case.

Code Meaning |Code Meaning
f 10-1> k 10°

D 10-12 MEG or X |10°

n 10 G 10°

u 10 T 1012

m 103

S

ignal Sensing and Application Lab



. .OP
+ .DC
+ AC
+ TRAN

Signal Sensing and Application Lab



MYy .OP

Signal Sensing and Aplica

* Operation Point Analysis
— .0OP

|t will prints out:
— Node Voltage ~ Source Current
— Power Dissipation
— Transistor Current ~ Operation Region

Signal Sensing and Application Lob



| .DC/.AC

Sg al Sensing and Aplica

* DC Sweep

— .DC Vname Vstart Vstop Vstep

Ex .DC V1 0 1.8 0. 01

* AC Sweep
— £ 5 AC Source

— .AC DEC/LIN NP fstart fstop
Ex: . AC DEC 100 1K 1G

Signal Sensing and Application Lab



JM.\§ TRAN

Signal Sensing and Aplica

* Transient Response
— &£ 73 Transient Source
— .TRAN tstep tstop
— EX:
TRAN 1n 1u

Signal Sensing and Application Lab



WM R Simulation Output

Signal Sensing and Aplication Lab

* .PRINT

— Print the results in the result file
— .PRINT antype ovl ov2 ......

— Ex:

.PRINT DC V(VO) I(N1)

.PRINT AC PAR(‘'VDB(VO)-VDB(VI)’)

* .PLOT

— Plot the result in the result file
— .PLOT antype ovlov2......

— Ex:

.PLOT DC V(VO)

Signal Sensing and Application Lab




WM R Simulation Output

Signal Sensing and Aplication Lab

* .PROBE

— Saves output variables into the interface and graph data files.

— .PROBE antype ovl ......

— Ex:
.PROBE AC PAR(‘VDB(VO) — VDB(VI))
 MEASURE
— .measure TRAN Trise TRIG V(VO) val='0.1*1.8" rise=1
+ TARG V(VO) val='0.9*%1.8’ rise=1

— .meas AC phasemargin FIND VP(VO) when VDB(BO)=0
— (* 2 %% > 3 % HSpice Manual)

Signal Sensing and Application Lob




YAY IR .alter

Signal Sensing and Aplication Lab

®alter™ & ¥ i Acode? [ e >

*Ex: ¥ 1 LJ;_?@ »|codefs m £ 4t

.alter

RL VO GND 100k

CL VO GND 0.01p

4ot — K > Spice € #alterfs & ciE B2 {8 0 §a e R HC
¥ B2 % 33 ¥ ¢t - Bgraph data file j g
waveformP » & FF 4+ % RL = 10MEG, CL= 0.1£ RL=100k,
CL=0.01p:F% & o

Signal Sensing and Application Lab



MW ! Review Example

Signal Sensing and Aplication Lab

*a common source amplifier with active load

Common Source Amp.sp

. prot
.lib "cic018. 1" TT #HW1 Common Source Amplifier
o ost=1 ACCT CAPTAB subckt CSAmp VI VO NI VDD GND

M1 VO VIGND GND N_18 W=4.2u L=1u M=1
M2 VO NI VDD VDD P_18 W=5u L=1u M=2
M3 NI NI VDD VDD P_18W=5u I=1u M=1
.ends

xkkk Netlist sokkk

M1 VO VI GND GND N_

18 W
M2 VO N1 VDD VDD P 18 W
M3 N1 N1 VDD VDD P 18 W

RL VO GND 10MEG
CL VO GND 0.1p

KKk Sourcec kKK .include ‘Common Source Amp.sp’

Vsup VDD GND DC=1. 8 X1 VIVO NI VDD GND CSAmp

Vl  Vx GND DC=1
vz VI Vx AC=1
I1 NI GND DC=100u

2u

|l
L
EER

===
NN

4,
bu
bu

dokokok Analysis koksksk

. OP
.DC V1 0 1.8 0.01
.AC DEC 100 1K 1G

. PRINT DC V(VO)
.PLOT DC V(VO)
. PROBE AC VDB(VO)

.END

S.
F—1TAHTES
.global VDD GND & DI fj[I{E.protxi
\\*II, II$II %%‘Eﬁﬁ
Spice N7 KNGS

W IN =D

Lahoratory for Reliable Computing Signal Sensing and Application Lob



MW H Running HSpice

Signal Sensing and Aplication Lab

* Prepare:
— .l file
— .sp file
— Login avapro#i of ws ##
c 454
— hspice #it#tt.sp >! #it# lis

Signal Sensing and Application Lab



YWYl Running HSpice

Signal Sensing and Aplication Lab

[m9761564@ws23 ~/microelectronics]$ hspice hw3.sp >! hw3. lis

>info: KEKKK hspice job _concluded
real 0.42
user 0. 06
sys 0.00

[m9761564@ws23 ~/microelectronics]$ 1s
cic018.1 hwd.ac0 hwd.icO0 hwd, lis hw3d.sp hwd.sp~

Lahoratory for Reliahle Computing

hwd. st0 hw3d, swl

Signol Sensing and Application Lab



What's in .lis file?

* .PRINT result

* .PLOT result

* .OP result

* .measure result
* error information
* etc.

Signal Sensing and Application Lab



Waveform Viewer -- awaves

* Open XWIN

* Open a hew telnet connection to bigbird
R

telnet bladel

setenv DISPLAY *x%* xx* =&* **x.0

cd #HiH#

awaves&

Signal Sensing and Application Lab



MW R Waveform Viewer -- awaves

Signal Sensing and Aplication Lab

- ~(m9761564)%telnet bladel
Trying 140.114.24.61. ..

Connected to bladel.
Escape character is ' "] .

Sun0S 5. 8

login: m9761564
Password:

.:”(m9761564)%86t6n\? DISPLAY 140.114.14.66:0

:~(m9761564)%cd microelectronics/
-~/microelectronics(m9761564)%awavesd

% Lahoratory for Reliable Computing Signal Sensing and Application Lab



WIR Waveform Viewer -- awaves

Signal Sensing and Aplication Lab

AvanWaves W-2004.09-5P1 (20041031)

Design Panels Window Measure Configuration Tools

EEEF-T: FEETEE

Wave List

[¥]

Signal Sensing and Application Lab



Waveform Viewer -- awaves

* Design -> Open Design
-> Select target .sp file -> OK
* The result browser will automatically appear.

* Double click on the signal you want to view
and it will appear on the main screen.

Signal Sensing and Application Lab



YW 8 Waveform Viewer --Example

Signal Sensing and Aplication Lab

r
¥ Results Browser L= | B [

Design:| DO: Momefm97 fmI3761564fmicroelectronicshw3l

=TI ACT *a conmimon source amplifier with active load
swi|DC: *a comimon Source amplifier with active load

o —

Hierarchy: Types: Curves:

A

= P ¥
— Current X- Axis
HERTZ Apply |  Defaurt |
— Filter
- Apply |  Defaut |

Close | Help |

Signal Sensing and Application Lab




iSA

Signal Sensing and Aplication Lab

Waveform Viewer --Example

AvanWaves W-2004.09-SP1 (20041031)
Design Panels Window Measure Configuration Tools

Wave List

DO:acl:vdb{vo) |-

EEEFE FEREEEE

“a comnon source amplifier with active load

Set Logarithmic

Volts dB (lin)

signal Sensing ar

d Application Lab



M.l Waveform Viewer --Example

Signal Sensing and Aplication Lab

AvanWaves W-2004.09-5P1 (20041031)

Design Panels Window asure | Configuration Tools

ﬁl ﬂl ﬁl 2:::TuPuint xi:l

Delete Cir+9 “a commen source amplifier with active load
Delete All Measures Ctr+D

Measure Label Options ... Cti+G

Measure Preferences ...

HAwchor cursor
Remoe Anchors

Measure Preferences ... Ctr+1

Volts dB (lin)

x
Frequency (log) (HERTZ)




YW 8 Waveform Viewer --Example

Signal Sensing and Aplication Lab

¥ Set Measure Preferences E
— 3et Snap —— Precision
# all Values i 2 39456
~_ Data Point
— aet Lock
-~ Al Angle

~_~ Lock Yertical At first point

~~ Lock Horizontal At first point

% Lock Vertical At X Value |u.u

+ Lock Hotizontal At Y Value  [0.0°

ok | Apply | Cancel | Help

Signal Sensing and Application Lab



M.l Waveform Viewer --Example

Signal Sensing and Aplication Lab

AvanWaves \W-2004.09-SP1 (20041031)
Design Panels Window Measure Configuration Tools

EEET-EEEREEEE
Wave List ;

D0:ac0:vdb(vo)

“a_common source amplifier with active load

Current X=3.4926e+07
Current ¥Y=2.3417e+01
Derivative=-1.2385e-07

Current *=6.4495e+03
Current ¥=2.6417e+01 |1
Derivative=0.0000e+00

N Current X=3.4926e+07
Current. ¥=2.341 fe+01 ‘
Derivative=-1.2385e-07 |

Volts dB (lin)

| current x=7.7511e+08
| Current ¥=0.0000e+00
{ Derivative=-1.1092e-08

[l current X-7.7511e+08
Bl current Y=0.0000e+00
Bl Derivative=-1.1092e-08

1z
Frequency {log) (HERTZ)

Signal Sensing and Application Lab




SiSAL

Signal Sensing and Aplication Lab

Waveform Viewer --Example

M¥ Results Browser

e

Design: | DO: Momem37/mI761 564/microelectronics/hw3

: *a comimon source amplifier with active load £
acl |AC: *a common source amplifier with active load J
swi |DC: *a common source amplifier with active load
covprd [M™s o cocananss cnoessnn aoaslifioe usith activen ol If
P -
Hierarchy: Types: Curves:
A A i
Current Real
7 Current Imag J
- T~ Current Phas 7 _Ilp
— Current X-Axis
HERTZ Apply | Default |
— Filter
- Apply | Defaut |

Close |

Help |

Signal Sensing and Application Lab



M.l Waveform Viewer --Example

Signal Sensing and Aplication Lab

“a_common source amplifier with active load

1x
Frequency (log) (HERTZ)

Signal Sensing and Application Lab
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