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Login Method

« Use MobaXterm for example

 Download website :
— http://mobaxterm.mobatek.net/download-home-edition.html

— Download the free version
— Execute the .exe file _

® Nobaxterm

Terminal  Sessions  View Xserver Tools Games Settings Macros Help
5 X © X ©

5 7. " E " = =
5 0 B & w B @ 0B B X @
Session Servers  Tools Games Sessions  View Split  Fullscreen MultExec Tunneling Settings  Help Xserver  Exit

i sessions [ Took </ Macos ®
‘ B8 New session o m P
= (Unix utilities and
- L
). |/ saved sessions -0m " : t. € € path
b > s set to 114.28.81:1.6
? 140.114.24.31 (m 10406 1576) [S5H] > us1ing , your remote DISPLAY automatically forwarded
I B 140.114.24.31 [55H] command status is specified by a special symbol (v or x)
bﬁ enes270@wel.ee.nthu.edu. tw (ene5270) [FTP]
1 9 well.ce.nthu.ecu.tw (ene5270) [FTF] rm Per ional edition
- all u to ) 1 t f ) y: you can add
|
> can also modi Mo
1 For more information:

b Generate HTML web page
UNREGISTERED VERSION - Please support MobaXterm by subscribing to the professional edition here: http:/fmobaxterm.mobatek.net
m -


http://mobaxterm.mobatek.net/download-home-edition.html

Seszions View  Xeszerver To - .
» & © B

SFTP Serial  Filefurl  Shell

ko,
*d L

Tools Games  Sessions

i'f Sessions P Tods 7 Macros

= -. Basic 55H settin
| % New session —

Fiter saved sessions... | Remote host ™ |14D-114-24-31| | [ specify username Port

1—'::_';,] Saved sessions
[®] 140.114.24.31 (m104081576) [sSH]
ene5270@well.ee.nthu.edu. tw (ene5270) = Advanced SSH segings ._'\ Terminal settings . Bookmark settings

@ well.ee.nthu.edu.tw {ene5270) [FTF]

¥ 11-Forwarding Compression Remote environment | Interactive shell
Execute command l | Do not exit after command ends

Display SFTP browser W [_] Follow 55H path (experimental) [] 2-step authentication

|:| Lse private key Extra option

Use proxy {experimental): k 1080 5
[Jconnect through 55H gateds

L)

Use private key

3¢ cancel




§ . Login Method

* Login : <your account>
e Password : <your password>

™ nobaxterm

— O
Terminal  Sessions  View  Xserwer Tools Games Settings Macros  Help
o | = - J = 4, P -.__..
Eﬁi @ % 4 L %‘J il - E‘"' i Ty A
Session  Servers  Tools Games Sessions  View Split  Fullscreen MultiExec Tunneling Settings  Help ¥ server
2 ; k4
i Sessions 9P Tools Macros B 1 /home/mobaxterm Cal 4. 140.114.24.31 [55H
B Ne : .
%% New session _* MobaXterm Pe al Edition v
— - .x. |:|_.|r"ll}{ utilities an X-server on Gnuy/
= = = L5
b\ saved sessions » Your computer drives are accessible through the /drives path
e Your DISPLAY 1s set to 14C 4.28.8

L578) [S5H] when using S5H, your remote DISPLAY 1s automaticall

_ DI _ forwarded
Each command status 1s specified by a special symbo

(v or x)

. ¥
| 140.114.24.31 [s5H] L

bj ene5270@well.ee.nthu, edu. tw {ene5]

Important:
;1&vmmeanhufdwhv@mﬂzmjﬁﬂﬂ Th ;onal Edition. The Professional edition

' all MobaxXterm for your co : you can add
your o ur parameters, your welcome me e and generate
either an MSI installation package or a portable
We can also modify MobaXterm or develop the pluga

need.

For more information: httr ck.net/versions

EX. — ——

Login: ulBEe61130
uleee61130@140.114.24.31"'s password: [




Type SSh -X WSBl ———————— users---load average----- SErs ad average---

. 0.00, 0.00, 0.00 538 y 0. .03, 0.01
— (Note : X need to be capital) i g'ﬂ”” 539 ) 2 0.03, 0.81, 0.00
528 own 540 [1s down
. : 529 lis d Y. 9 ©9.60, 0.08, 0.80
— WS: choqse the workstation | it e e
from the list : i =

.01

o
5]
=
-

Type your password

@

.00
0.06
0.05
3.80

Enter the host ws31.... . rend)e )3 No such
EX.

EEE =
Uwmowmm

W oW

ury. )
[uleeBs1136@dalsy
uleEe611360@wWs31"s

When US|ng yOUF PC .- : ce Monitoring Bulletin Board
] e go check and kill your dead

YOU can use remote deSktOp prﬁce soon as possible. The administrator will clear the

k) . _l proce obs running exceeding 4 days. IT you must run for
: a long period, please notify the administrator for keeping your
)/ t)/F)Ir]QJ r]Eiljtl us éi process alive thru email (opr@ee.nthu.edu.tw or ylchen@ee.nthu.edu.tw).

ILELLEE

Note:
1. Commands "ps -aux' or 'top' could help loock up the process ID (PID)
a running process.
mmand 'kill -9 PID' can kill the process with PID.
Command 'grep' helps extract wanted information.
For examp1e "ps aux | grep ul234567' extracts all process of the user

Jusr/cadtooly
[U100BE61130@wWs 3
[ulDDUbll;D' 3



Create a New Directory

o mkdir ####
e |s
o Cd #H#H

[UleERG1130@wWs31 ~]%
[uleEEGA1130@wWs31 ~]%

Embedded Memory
Memory odd.zip
,
TO1BMMSPRO1G1 20150928.
/ TDI_modified.zip

[uleEEG61138@Ws31 ~]% cd A
AIC_1_CCH/  AIC_2_PHH/  AIC_Example/ AIC_advance/
[U16PE61130@ws31 ~]% cd AIC_Example/
[UlDPE61130@wWs3]1 ~/AIC Examplels W




SiSAL Prepare for simulation in Synopsys HSPICE

« Library file : cicO18.l
— SPICE model
— Syntax: .lib “cicO18.I" TT/SS/FF/SF/FS

« Simulation file : XXX.sp (a netlist from schematic tool, ex:
Composer)
— Setup

— Main circuit
« Can include another netlist by using .inc ‘XXX.spr'.

— Analysis



*a common source amplitfier with active load

- 4

l_I1h "cicDl8. 1" TT

N
. LNQTOT
Loption post=1 ACCT

sk Neot]ist sskekk

MI VO VI GND GN
MZ VO N1 YDD VD
M3 N1 N1 VDD VD]

EL VO GND 10MEG
CL VO GND 0. 1p

ik Sourcec ¥k

Vsup VDD GND DC=1.
V1 Yx  GND DC=1
Vi |
I 1

H

2 VI Vx AC
l Nl  GND DC

*idk Analysis Fkkk

00u

L OF
LDC V1T 0 1os 0001
LA DEC 100 1K 16

.PRINT

.PLOT
. FROBE

DC VOVO)
DC VIVO)
AC VDBCVOD)

. END

CAPTAB

Different lib. has
different MOS
model name.

Y1l SPICE Netlist Example

VDD
setup
N1 CI
M3 M2
¥
—x
Main ckt
CL —— % RL
n(} Vi -
V2 M1
— ‘U'x — — — —
_ ] GND
Analysis Vi



*a common source amplifier with active load <= The ﬁI’St Iine iS a|WayS a comment.

. prot .

Jlib "cic018.1" TT <= library
LUNprot G—

Loption post=1 ACCT CAPTOR .[)r()t/.LJr1F)r()t

i 1'.;“[ ] i:;i_ Hkkk

Things btw will not appears in results file

MI YO VI GND GND N_I8 W=4, 2u L=1u M=]

M2 VO N1 VDD VDD P I8 W=bu L=lu M=2 - : -
M3 N1 NI VDD VDD P 18 W=bu L=lu M=l Simulation options

RL VO GND 10MEG =3 f2 - A\
CL VO GND 0, 1p F*‘ﬁ* +

= B u******”(l!?l_%f f:l’ FJ!E E—FT)
E\“u$”(f:r ¢ )

\7‘&\_&/]‘%‘%

)’

ik Sourcec ¥k €

sup VDD GND DC

v 1. 8
V1 Vx  GND DC=1
' |

1

Vi VI V= AC
[l NI GND DC-100u

dhEE Analysis #kdkk

(0, GND, GND!AIlways refer to global ground

(F <=

DCYVL O 1.8 0.0
_AC DEC 100 1K 16

0p 4 7 & BL ik R

.PRINT DC VOVO)
LPLOT  DC VOVO)

. PROBE AC VDB(V0) Always “.end”
_END <—




SiSAL

Signal Sensing and Application Lab

Scale Factor

Prefix Scale Multiplying
Factor Factor

Tera T le+12
Giga G 1e+9
Mega MEGor X | 1e+6
Kilo K 1e+3
Milli M 1e-3
Mikro u le-6
MNano n 1e-9
Pico p le-12
Femto f le-15
Atto a 1e-18
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SiSAL Device

Signal Sensing and Application Lab

Passive Devices

* Resistor — R
e Capacitor—C Cx nodel node?2 value

Rx nodel node2 value

e Inductor—-L Lx nodel node2 value
Active Devices
e Diode—-D *m_name: model name
x C B E m_name P_18/N_18 in cic018.l
*BIT-Q 2 = - -

e MOSFET - M Mx D G S B m_name W=value L=value m=value

Other Devices
e Subcircuit — X | Xxnode1 node2 ... nodeN name

e Source —V,|
e Behavoral-E,G,H, F, B
e Transmission Lines—T, U, O



Subcircuits

* Use hierarchical structure to simplify complex connection
» Definition with .subckt and .ends
« Use X<subckt nanme> to call subcircuit.

Example: subckt_name

.subckl VO NI

M1 VO VIGND GND N_18 W=4.2u L=1u M=1
M2 VO NIVDD VDD P_18 W=5u L=1u M=2
M3 NI NI VDD VDD R_18W=5u [=1u M=1
.ends

Call subckt X1 VIVO NI CSAmp

T2 subcktE 2 IE L VDD GND TEsetupBB B0 _E .global VDD GND

« Access nodes of subcircuits by “(.)” extension
 Ex: .print V(X1.node)

12



* Independent source elements --- DC/AC
— Syntax :

Input Source

Vxx n1 n2 <DC=dcval> <AC=acval>, <ac.phase>
Ixx n1 n2 <DC=dcval> <AC=acval>, <ac.phase>

— Ex: V1 netl net2 DC=1.8v
V2 net3 net4 3.3
I3 netb net6 1UA

Vinp Vinp 0 DC common AC 0.50
Vinn Vinn 0 DC common AC 0.5 180

— DC sweep range is specified in .DC analysis statement.
— AC frequency sweep range is specified in .AC analysis statement.

13



Independent source elements

* Independent source elements --- Transient
— SIN: SIN ( Voffset Vacmag < Freq Tdelay Dfactor > )

— Example :

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

1 On[C o o
1
: o.F . .

LOm 7 2

- L i o
0, 0m { I I |
1 20, 0n 0.0 I =
tima 5

14



Independent source elements

— PULSE (pulse waveform) :

PULSE (V1 V2 < Tdelay Trise Tfall Pwidth Period > )

Tdelay] "SE  Pwidth | | Period |

L~




Independent source elements

— PWL (piece-wise linear waveform) :

PWL (<t1v1 t2v2...... > <R<=repeat>> <Tdelay=delay> )

$ R=repeat_from_what_time TD=time_delay_before_ PWL_start

— Example : V3 10 5 PWL 0n 0OV, 1n 0V, 1.3n 1V, 2n 1V, 2.3n OV, R 0

1V — ;
oV—

In 1.3n 2n 2.3n

16



.OP : Operating point analysis

Analysis Types

— In .tran simulation, resulting DC operating point is initial estimate)
— syntax :  .OP
— Example : .OP

.DC : sweep parameter, source and temperature values

— syntax :  .DC <varl> <start> <stop> <stop>
— Example : .DC Vin 0 1.8 0.1

AC : sweep frequency

— syntax : .AC <DEC/LIN> <npt> <start> <stop>
— Example : .AC DEC 10 1kHz 10MHz

.Tran : sweep time

— syntax :  .TRAN <step> <stop>
— Example : .TRAN 1ns 10us

17



Analysis Types

« .Probe : probe the observation will not show in the result
file but can be seen at waveform

— syntax :  .probe V(net) I(device)

— Example : .probe V(Vout) or .probe I(MCS)
« .Print : Print the observation in result file

— syntax :  .print V(net) I(device)
« .Plot : plot the observation in the result file

— syntax : .plot V(net) I(device)

18



S SAL Simulation Step and Graphic Tools

* Running HSPICE :
— .| file (library)
— .sp file
— Make sure all files are in the same folder.

I s
— Type hspice XXX.sp >!' XXX.is at terminal

(m9761564Ews23 ~/microelectronics|$ hspice hwd, sp >! hwd, lis
=info: FHERE hepice job concluded
real 0,42
user 0. 06
sys 0. 00
mAT61564Bws23 ~/microelectronics |$ |5

cic018.1 hwd acl hwd icO hw3 lis hw3d.sp hwd.sp- hwd, st0 bhwd, swi

— Hspice job concluded - circuit run correctly
— Hspice job aborded - circuit has error (error will show in .lis file)

19



13

SINg and

« SPICE explorer
— Type sx & at terminal

— Open result files

ﬁ CustomExplorer Version C-2009.09 Copyri
File WaveView Panel Axes

To
| € =)+l [® X %A

Simulation Step and Graphic Tools

SYNDPSYS

ﬁ Open : Wavefarm Files

ﬂ EJ Path: |dc._9uee|:\_pr\:lbe/ j
=

i

& de_sueep_probs . lis
[£] dc_=wueep_probe.=p
4] doc_sueep_probe.gtl

DesiglTmport WaveformyFile B oo
I x
File Hane; |dc_sueep_pr'nhe.su0
Ouput File Type | Extension File Filter: [F1T Files:= =]
Output listing i Wawvefarn Loading Dptions
I preload waveforms to RAM
Trans'ant‘inalysls resun‘s 'H M oread nultl-run data as multi-trace waweform
DC analysig results sw# I automatically connect to subseqguent split files
C ion Opti
AC analysis results ac# SriErsian Sehens
- ~ I convert to WDF fcompression)
Transientanalysis measurement results mit# # losalese ~ medium reduction & high reduction
DC analysis measurement results ms# : [ 5-0oocE-o3 i1: [ 4-ooonE-o8
AC analysis measurement results mai# Loading Ranze
FFTanalysis graph data files ft# W e Gl L e Sy
from: tar
Output status files st I I -
Nets Operaﬂon vb'taﬂes Jc# ¢ Ok o ﬁpplg] * Help | M Cancel




SiSAL

Signal Sensing and Application Lab

* Choose the node

n
Lint Wiew | File visw |

Lint Yiew [ File View |

Lint Yiew | File Wiew |

B (S DO de_sweep_probe | Sl

B (] 00 ;doc_sweep_probe .swil
B i topleve]

Filter | Y1 e Al
Deck View ] Flat Wiew  Dutput Wiew [

=] L de_sweep_probe - swi

- = =
i ilr3)
mii;?? o iivE]
o @ wiD] .
lal
@ vib) o Double click
i wied ag wic)
g wid) G wid)
Filter | CW oI All Filter | cn el EAll

Deck Yiew | Flat Wiew Output Wiew |

Deck Yiew | Flat view

Output View r

21
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\ Analysis Type - OP

« .OP statement prints out the following items in xxx.lis file.
— Node voltage
— Source current
— Power dissipation
— Device information

« Specify time at which operating point is to be calculated
— .OP at 3us (show the operating point at 3us in transient simulation)

23



Analysis Type - DC

« Sweep for param./temp./supply voltage...

¢ SyntaX : .DC var1 start1 stop1 incr1 < var2 start2 stop2 incr2 >
.DC var1 start1 stop1 incr1 < SWEEP var2 DEC/OCT/LIN np start2 stop2 >

« Example : | pc viv 0.25 5.0 0.25

.DC VDS 0 10 0.5 VGS 0 6 1
.DC xval 1k 10k 0.5k SWEEFP TEMP LIN 5 25 125

* Syntax : PZ V(OUT) VIN **output-variable, input-source
**NOTE: Compute information about pole/zero analysis

e Results : s+ nolefzero analysis tnom= 25.000 temp= 25.000

poles (rad/sec) poles ( hertz)
real imag real imag
-1.0393x 0. -165.4096k 0.
-12.7888g 0. -2.0354g 0.

zeros (rad/sec) zeros ( hertz)
real imag real imag
-12.78349g 0. -2.0345g 0.

-45.4697g 20.0122g  -7.2367g  3.1850g



Si

e Syntax :
« Example :
e Syntax :
« Example :

AL Analysis Type — AC & Transient

AC DEC/OCT/LIN np fstart fstop
AC DEC/OCT/LIN np fstart fstop < SWEEP var start stop incr >

AC DEC 10 1K 100MEG Frequency sweep 10 point per decade

from 1kHz to 100MHz

.TRAN tincr1 tstop1 <tincr2 tstop2 ..... > < START=val>
.TRAN tincr1 tstop1 < tincr2 tstop2..... > < START=val> UIC <SWEEP..>

.TRAN 1NS 100NS

.TRAN 10NS 1US UIC
.TRAN 10NS 1US UIC SWEEP TEMP -55 75 10 § step=10

25



, Simulation output and controls

e Output commands
— .PRINT — print numeric analysis results in .lis file
— .PLOT
— .PROBE - Allows save output variables only into graphic data files
— .MEAS - Print numeric results of measured specifications

« Output file type

Qutput File Type Extensi

Output Lis lis

DC Analysis Results SWit

DC Analysis Measurement Results .ms#

AC Analysis Results ac#

AC Analysis Measurement Results .ma#
Transient Analysis Results Ar#
Transient Analysis Measurement Results .mt#
Subcircuit Cross-Listing pa#
Operating Point Node Voltages (Initial Condition) ic




Output variable Example

« DC and Transient analysis :

B Nodal Voltage Output : V(1), V(3,4), V(X3.5)
M Current Output (Voltage Source) : I(VIN), I(X1.VSRC)
® Current Output (Element Branches) : 12(R1), 11(M1), 14(X1.M3)

« AC analysis : R : Real
W AC : V(2), VI(3), VM(5,7), VDB(OUT), IP() | 'magm_ary
M : Magnitude
P : Phase
DB : Decibels

* Element templates : (see HSPICE simulation and Analysis user guide)

® mni[vth] = LV9(mn1) Table 38 MOSFET
® mn1 lgdsl 4 Lxﬂ(mn” Name Alias Description
m mni[gm] =2 LX7(mn1) L LV1 Channel length (L).
W Lv2 Channel width (W).
CGGBO LX18  CGGBO = 5Qg/aVgb=CGS + CGD + CGB
AD LV3 Area of the drain diode (AD).
CGDBO LX19  CGDBO = 5Qg/aVdb, (for Meyer CGD=-CGDBO)
CGSBO LX20 CGSBO = 8Qg/éVsh, (for Meyer CGS=-CGSBO) AS Lv4 Area of the source diode (AS).
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