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Declaration (1/2)
******************example of inverter 1************
.LIB 'mm018.l' tt

Vdd

.GLOBAL Vdd

.TRAN 1ns 1000ns

.OPTION post
*********************voltage source***************

Mp1 Mp2
x*********************voltage source***************

Vsourece Vdd 0 1.8v
Vsignal in     0 pulse(1.8v 0 0ns 5ns 5ns 95ns 200ns)
******************** circuit statement*************

Mp2Mn1

in out

Mp1 x in Vdd Vdd pch L=0.18u W=0.44u M=1
Mn1 x in 0       0     nch L=0.18u W=0.22u M=1

Mp2 out x Vdd Vdd pch L=0.18u W=0.44u M=1
Mn2 out x 0   0   nch L=0.18u W=0.22u M=1
********************measure***************************
MEAS TRAN out rise delay TRIG v(in) VAL=0 9v TD=0 FALL=3 TARG v(x) VAL=0 9v RISE=3.MEAS TRAN out_rise_delay TRIG v(in) VAL=0.9v TD=0 FALL=3 TARG v(x)  VAL=0.9v  RISE=3
.MEAS TRAN pwr AVG POWER 
.END



Declaration (2/2)

.LIB 'mm018.l' tt
Using 0 18 technology to designUsing 0.18 technology to design
tt : typical model for 1.8V devices

.GLOBAL Vdd

.TRAN 1ns 1000ns

.OPTION post

1000ns



Voltage Source (1/4)
******************example of inverter 1************
.LIB 'mm018.l' tt

Vdd
.GLOBAL Vdd
.TRAN 1ns 1000ns
.OPTION post
*********************voltage source***************

Mp1 Mp2
xvoltage source

Vsourece Vdd 0 1.8v
Vsignal in 0 pulse(1.8v 0 0ns 5ns 5ns 95ns 200ns)
******************** circuit statement*************

Mp2Mn1

in out

Mp1 x in Vdd Vdd pch L=0.18u W=0.44u M=1
Mn1 x in 0   0   nch L=0.18u W=0.22u M=1

Mp2 out x Vdd Vdd pch L=0.18u W=0.44u M=1
Mn2 out x 0   0   nch L=0.18u W=0.22u M=1
********************measure***************************
MEAS TRAN out rise delay TRIG v(in) VAL=0 9v TD=0 FALL=3 TARG v(x) VAL=0 9v RISE=3.MEAS TRAN out_rise_delay TRIG v(in) VAL 0.9v TD 0 FALL 3 TARG v(x)  VAL 0.9v  RISE 3
.MEAS TRAN pwr AVG POWER 
.END



Voltage Source (2/4)

Syntax 
Vxxx n+ n <<DC=>dcval>Vxxx n+ n- <<DC=>dcval>
Iyyy n+ n- <<DC=>dcval>

Example
V1 node1 0 DC=5v
V2 d 2 0 5V2 node2 0 5v
I3  node3 0 3mA



Voltage Source (3/4)

Pulse source function: PULSE
S tSyntax

PULSE ( V1 V2  Tdelay Trise Tfall duty_cycle_width Period )

Example
V1 node1 node2 PULSE ( 0V 5V 0ns 10ns 10ns 40ns 100ns)

5

V2 node3 node4 PULSE ( 5V 0V 0ns 10ns 10ns 40ns 100ns)

10 20 30 40 50 60 70 80 90 100 110 120 130
0

10 20 30 40 50 60 70 80 90 100 110 120 130

5

0
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Voltage Source (4/4)
Piecewise linear source function: PWL 

SyntaxSyntax
PWL (t1 v1, t2 v2, )

Example
V1 node1 0 PWL (0n 0v, 20n 0v, 21n 3v, 25n 3v, 26n 0v,30n 0v)
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Circuit Statements (1/5)
******************example of inverter 1************
.LIB 'mm018.l' tt

Vdd
.GLOBAL Vdd
.TRAN 1ns 1000ns
.OPTION post
*********************voltage source***************

Mp1 Mp2
xvoltage source

Vsourece Vdd 0 1.8v
Vsignal in 0 pulse(1.8v 0 0ns 5ns 5ns 95ns 200ns)
******************** circuit statement*************

Mp2Mn1

in out

Mp1 x in Vdd Vdd pch L=0.18u W=0.44u M=1
Mn1 x in 0   0   nch L=0.18u W=0.22u M=1

Mp2 out x Vdd Vdd pch L=0.18u W=0.44u M=1
Mn2 out x 0   0   nch L=0.18u W=0.22u M=1
********************measure***************************
MEAS TRAN out rise delay TRIG v(in) VAL=0 9v TD=0 FALL=3 TARG v(x) VAL=0 9v RISE=3.MEAS TRAN out_rise_delay TRIG v(in) VAL 0.9v TD 0 FALL 3 TARG v(x)  VAL 0.9v  RISE 3
.MEAS TRAN pwr AVG POWER 
.END



Circuit Statements (2/5)

Instance and element names
• C Capacitor Cxxx Node1 Node2 Value• C Capacitor
• D Diode
• E,F,G,H Dependent current and voltage controlled source

Cxxx Node1    Node2    Value

• I Current
• J JFET or MESFET
• K Mutual inductor

Ixxx    Node1    Node2    Value

K Mutual inductor
• L Inductor
• M MOSFET

Lxxx    Node1    Node2    Value

Mxxx   D   G   S   B   Type   L=val   W=val   M=val

• Q BJT
• R Resistor
• O,T,U Transmission line

Rxxx    Node1    Node2    Value

, ,
• V Voltage source
• X Subcircuit call

Vxxx    Node1    Node2    Value
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Circuit Statements (3/5)

Units
Oh *R i t H *I d tOhm *Resistance
Farad *Capacitor

Henry *Inductor

Scales
T 1012 M 10-3

G 109

Meg 106

3

U 10-6

N 10-9

12K 103 P 10-12

F 10-15

Chih-Sheng HouAdvanced Reliable System Lab
ARESLab



Circuit Statements (4/5) 

MOSFET element
S tSyntax 

Mxxx nd ng ns nb mname <L=val> <W=val> <M=val>

Example
M0 d0 g0 s0 b0 nch L=0.18u W=0.22u M=1
M1 d1 g1 s1 b1 pch L 0 18 W 0 22 M 4 M0 M1M1 d1 g1 s1 b1 pch L=0.18u  W=0.22u M=4

D S

NMOS PMOS
M0 M1

G GB B

DS
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Circuit Statements (5/5)
****resistance  “R”****
R1 node1 node2 10kR1 node1  node2  10k

****voltage source “V”****
R 10k

node_1

V4 node3  node4  1v
R=10k

node_2

****capacitor  “C”****
C2 node2  node4  10p node_3

C=10p

****MOS “M”****
M3 node2  node3  node4  node4

V
p

V=1

+ nch W=0.22u  L=0.18u  M=1 node_4
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SUBCKT of Circuit Statement(1/3)

.SUBCKT statement
SUBCKT b N d 1 <N d 2 >.SUBCKT subname Node1 <Node2 ... >
• The following are not included in node

。Ground node (0)
。Nodes are assigned by .GLOBAL statement
。 .ENDSNodes are assigned by using BULK=node in MOSFET or BJT models

• Param is used only in sbucircuit and it can be overridden by subckt cally y
or values in .PARAM statement

S b i i ll lSubcircuit calls example
.XInstantName n1 <n2 n3 ....> SubcktName <param=val ....> <M=val>

.Xadd1    n1   n2   n3   n4   n5   FA   WN=3u   LN=1u   M=3

.xnmos1  1     2     3     4     nos Wsize=0.2u   Lsize=0.18u   M=2

W=WN
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SUBCKT of Circuit Statement(2/3)
*********************SUBCKT statement*******************
.SUBCKT inverter inv invb
Mp0 invb inv Vdd Vdd pch L=0.18u W=0.66u M=1
Mn0 invb inv 0   0   nch L=0.18u W=0.22u M=1
.ENDS inverter
*********************circuit statement****************** Mp0

S
B*********************circuit statement******************

Xinv1 in x   inverter
Xinv2 x  out inverter

Mp0

inv invbDG

Mn0Vdd
S

B

Mp1 Mp2
x

in out

Mp2Mn1



SUBCKT of Circuit Statement(3/3)

******************** circuit statement*************
SUBCKT inverter inv invb.SUBCKT inverter inv invb
Mp1 x in Vdd Vdd pch L=0.18u W=0.44u M=1
Mn1 x in 0   0   nch L=0.18u W=0.22u M=1

Mp2 out x Vdd Vdd pch L=0 18u W=0 44u M=1Mp2 out x Vdd Vdd pch L=0.18u W=0.44u M=1
Mn2 out x 0   0   nch L=0.18u W=0.22u M=1

*********************SUBCKT statement*******************
i i i b.SUBCKT inverter inv invb

Mp0 invb inv Vdd Vdd pch L=0.18u W=0.66u M=1
Mn0 invb inv 0   0   nch L=0.18u W=0.22u M=1
.ENDS inverter
*********************circuit statement******************
Xinv1 in x   inverter
Xinv2 x  out inverter



Measures (1/4)
******************example of inverter 2*******************
.LIB 'mm018.l' tt
OPTION post

Vdd Vdd

inv1 inv1

.OPTION post

.GLOBAL Vdd

.TRAN 1ns 1000ns
*********************voltage source*********************
V Vdd 0 1 8

Mp1 Mp2
xVsourece Vdd 0 1.8v

Vsignal in 0 pulse(1.8v 0 0ns 5ns 5ns 95ns 200ns)
*********************SUBCKT statement*******************
.SUBCKT inverter inv invb

0 i b i dd dd h 0 18 0 66 1
Mp2Mn1

xin out

Mp0 invb inv Vdd Vdd pch L=0.18u W=0.66u M=1
Mn0 invb inv 0   0   nch L=0.18u W=0.22u M=1
.ENDS inverter
*********************circuit statement******************
Xinv1 in x   inverter
Xinv2 x  out inverter
********************measure*****************************
.MEAS TRAN out_rise_delay TRIG v(in) VAL=0.9v TD=0 FALL=3 TARG v(x)  VAL=0.9v  RISE=3
.MEAS TRAN pwr AVG POWER 
.END



Measures (2/4)

Syntax
MEASURE TRAN result TRIG TARG.MEASURE TRAN result  TRIG... TARG...

• result: name is given the measured value in HSPICE output
• TRIG... : TRIG trig_var VAL=trig_value <TD=time_delay> <RISE=n> +<FALL=n>

.TRAN power AVG POWER

Example
.MEAS TRAN result1 TRIG v(in) VAL=2v RISE=2 TARG v(out) VAL=1.5v FALL=1

.MEAS TRAN pwr AVG POWER 
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Measures (3/4)
********************measure*****************************
.MEAS TRAN out_rise_delay TRIG v(in) VAL=0.9v TD=0 FALL=3 TARG v(x)  VAL=0.9v  RISE=3

FALL=3FALL=2FALL=1

RISE=1 RISE=2 RISE=3RISE=1 RISE=2 RISE=3



Measure (4/4)

.MEAS TRAN pwr AVG POWER 
END.END



Operation (1/3)

.OPTION post
C ti “ t 0” fil t i fCreating a “.tr0” file to view waveform

Step 1

Step 2Step 2

Step 3



Operation (2/3)

Step 4

Step 5

Step 6



Operation (3/3)



Others

Minimum width size is 0.22u (in meter)
Minimum length size is 0.18u (in meter)
Capital and lowercase are equivalence in HSPICEp q
0 and GND are equivalence

Vsourece Vdd 0 1 8vVsourece Vdd 0 1.8v
Vsourece Vdd GND 1.8v



工作站指令教學
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帳號

密碼密碼



工作站環境介紹

工作站與IP對照表

Hostname IP
cae01 140.115.71.51

cae04 140 115 71 54cae04 140.115.71.54

cae09 140.115.71.59

cae14 140.115.71.64

cae18 140.115.71.68

cae24 140.115.71.74

cae25 140 115 71 75cae25 140.115.71.75

Cae27 (NIS) 140.115.71.77

Cae28 (NFS) 140.115.71.78

cae33 140.115.71.83

cae34 140.115.71.84

cae35 140.115.71.85cae35 140.115.71.85

cae36 140.115.71.86
29



vi 文書編輯軟體

在終端機執行
vivi 

vi filename

vi 模式vi 模式
一般模式 與 編輯模式

一般模式 編輯模式一般模式
• 用方向鍵移動游標

• x(X) 刪除後面(前面)的字

編輯模式
• i 插入(在游標字元前)

• a 插入(在游標字元後)x(X) 刪除後面(前面)的字

• dd 刪除一整行

• v  標記範圍

複製( 複製該行)

a 插入(在游標字元後)

• o    覆蓋

• [Esc] 離開編輯模式

• y    複製(yy 複製該行) 

• p  貼上

• u    復原

• Ctrl+r 重作
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基本指令

cd
目錄資料夾切換

mkdir
建立資料夾目錄資料夾切換

ls
列出有關檔案（file）及目

建立資料夾

rmdir
移除空的資料夾

錄（directory）的資訊

pwd
列出目前所在位置

ps
列出所有執行程式

列出目前所在位置

cp
複製檔案

kill
刪除執行的程式

tar複製檔案

mv
搬移檔案或是重新命名

tar
壓縮解壓縮程式

passwd
rm

刪除檔案或是資料夾
變更使用者密碼
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基本指令 (1/12)

cd
dcd xxx
切換到xxx的資料夾

cd ..
回到上一層的資料夾

cd /
回到根目錄回到根目錄
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基本指令 (2/12)

ls

33



基本指令 (3/12)

pwd

目前所在位置
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基本指令 (4/12)

cp
來源檔案 目的檔案cp   來源檔案 目的檔案

cp   abc.txt       xyz.txt

cp    來源檔案 目的路徑

cp    /usr3/abc.txt     ~/document/
cp    /usr3/abc.txt    .

cp 來源檔案 路徑/目的檔案cp    來源檔案 路徑/目的檔案

cp    /usr3/abc.txt    ~/document/xyz.txt

cp   -r     來源資料夾 路徑/

cp   -r     /usr3/tf/      ~/document/
cp   -r     /usr3/tf/      ~/document/035tf/    
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基本指令 (5/12)

mv
來源檔案 目標檔案mv 來源檔案 目標檔案

mv abc.txt       abc.txt.old

mv 來源檔案 路徑/目標檔案

mv abc.txt      ~/document/abc.txt

mv 來源資料夾 目標資料夾

f ld / k/mv folder/        work/

mv 來源資料夾 路徑/目標資料夾來源資料夾 路徑/目標資料夾

mv folder/        ~/document/work/
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基本指令 (6/12)

rm
移除檔案rm 移除檔案

rm abc.txt
rm ~/document/abc.txtrm /document/abc.txt

rm -r      移除資料夾

rm -r     ~/document/
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基本指令 (7/12)

Mkdir
kdi 欲建立的名稱mkdir 欲建立的名稱

mkdir temp
mkdir temp 34mkdir temp_34
mkdir temp-34     (不好)

mkdir 路徑/欲建立的名稱

mkdir /temp/mkdir ~/temp/
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基本指令 (8/12)

rmdir
di 欲刪除的資料夾rmdir 欲刪除的資料夾

rmdir temp
rmdir temp 34rmdir temp_34

rmdir 路徑/欲刪除的資料夾

rmdir ~/temp/
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基本指令 (9/12)

ps
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基本指令 (10/12)

kill
kill PID(執行緒)kill  PID(執行緒)
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基本指令 (11/12)

tar
t f 完成壓縮後的名稱 欲壓縮的資料夾tar    -cvf 完成壓縮後的名稱 欲壓縮的資料夾

tar    -cvf document.tar        ~/document/

tar    -cvf 路徑/完成壓縮後的名稱 欲壓縮的資料夾

tar    -cvf ~/temp/document.tar        ~/document/

tar f 欲解壓縮的壓縮檔tar    -xvf 欲解壓縮的壓縮檔

tar    -xvf document.tar 
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基本指令 (12/12)

passwd

舊的密碼
新的密碼

新的密碼再次確認
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Operation (1/8)
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Operation (2/8)
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Operation (3/8)
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Operation (4/8)
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Operation (5/8)
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Operation (6/8)

Step 1

Step 2Step 2

Step 3



Operation (7/8)

Step 4

Step 5

Step 6



Operation (8/8)


