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1.1.MyChip Station Pro
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2.3. Two stage amp 0|2

(1) Schematic

e i
| I | | | :
) \ 1 1 1 .
\ | 1 1 1 .
e : ; ’ ' | i 1
1 1
: : : L JMDDEL=PMDS : | J MDDEI.::PMDS
1 ! | MoDEL=FuOs HF_HE w1 ! ,|E =10
| ! | W= 100 L=07u | L=oku
: : : L=07u SO : : M= 3:
| i | PRIOS | PMOS :
H h 1 1 1 !
1 1 i
' i ! ouT | F\jES C‘AP ' |
| ! ' Faut | ! o |
VALL:E - 2an : . | VALUE =gk VALUE=0/1p :
L= : : : !
1 1
! : : SOMN ! ! |
' | I NMOS I I !
| 1 : i W85 : : .
: : : " a Vip : : -—*\IDLIT
! ! 1
. 10uA | 1 MDZEL: HMOS MOBEL ~hM0S L 1 !
! ! ARy S UL“;Blﬁﬂerentlal ramp ! :
| | o2l =_ _u_ oot : 1
: | . CS amplifier !
| Current mirror ! |
1 1
LI e e B e e e e ] : |
| b |
1 \ i 1
1 BlAS ! 1 !
' o Lo !
1 MNMOS 1 MO 1
: MODEL = HWOS | MDDEL:: HWOS
| L=07u | L=p7u
! =07y Wi = 10u 1 WA 10u
| ;f=0170u M2 | Meh h
| h 1
U e | N
vk
<8 2.3.(1)-1 schematic of the two stage amp>

(2) Current mirror

O M

s &

=/

<Z1g 2.3.(2)-1 basic current mirror schematic>

18 2.3.(2)-12 J1E2& 2 current mirror 0| Ct.

M1, M20i S2= &dF= 0feel A= 0lEote & &= ULH
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oy :%'(VGM _VTHN)Z (2.1)

o, :%'(Vesz _VTHN)2 (2.2)

Ves1=Ves2 0l2&2,drain 8582 HIE +otH

W,

_:i: :& (2.3)
W B
L

D8 231014 BRI TSI 20l 28 % ACH
VDD -V -VSS  KP-W.

|, = L. V.. )? (2.4)
D1 R oL, Ves: = Vi)
current source®] EH A M2 ZEAgo|ng
1 1
r02 == (25)
RT

@ OlHl (current mirror simulation)

. dFE2 E

Current

VDCC—*DI5 reference \/DcC*jG VDCCDI?

uA| =4 -8
vocCS TE voc(Z)

SONN
NMOS NMOS
“U n ‘ 12
L=5um L=5um L=5um
W=50um W=50um W=50um
M=1 M=2 M=3

<€ 2.3.(2)-2 current mirror2| schematic>

current reference 320 10uAJt SIS & H
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10 > L=5um, W=50um, *M=1
1 > L=5um, W=50um, *M=2
2 2 L=5um, W=50um, *M=3
*M (multiplier) : W2 AJ|1E MA£0I2 Z&

ex) L=5um, W=5um,M=3 = L=5um, W=5umx 3 = 15um

ol

MOS 102 Vgs=

B , KPn W

D :7'(\/65 Vi) 2 'T'(Ves _VTHN)Z

Vi = |22 AOUAXSUM 6 60p _ 0.7021v]
50uA/V, -50um

A& R ks AAdd
n_ VDD —VGS VS 33V -0702-0 _ o5 grkaa] ~ 260[kQ2]
I, 10uA

ii. Current mirror schematice. 256 FZ3F netlist

L',I C:¥WMyAnalogVE3¥Wschematic¥WworkWcurrent_mirror¥ current_mirr.... g@@

L L L R Rt o ot R p S e s

* Mvhnalog ¥7.1 SPICE netlist generator

* Cell Mame @ current_mirror

* Flatten Extraction for PSPICE

* Generated Date :: 2006/3/16 18:54.36

EE R X R L R LR R EE R EE R EE R EE R EE LR R R Rkt ko ko
X R R R LR R R X R R b E b R E Rl b bt bt bt oottt
MT_I1 TT_NND [3_H2 18_HH 15_HN NMOS L=5UM W=100UM

MT_12 [2_HHD 13_H2 [8_HN 15_NN HMOS L=50M W=150UM

MT_ID I3_H2 13_N2 IS_HN 13_NN NMOS L=5UM W=50UM
YT_I5 I5_HP 13_H1 DC 0¥

YT_IE [8_NP 11_NHD DC 0¥

YT_IT [8_HP 12_NND DC 0¥

RT_13 13.NM1 132 PEOK

YT_14 I5_NP 18_NN DC 3.3¥

T ]
e ]
+ TSMC 0352P4M

+ SPICE BSIM3 YERSION 3.1 PARAMETERS

+ SPICE 315 Level 8, Star-HSPICE Level 43, UTMOST LEE%ELB

MODEL WMOS NMOS ( =49
+YERSION = 3.1 THOM =27 TOX = 7.6E8

+#J = 1E-7 NCH = 2.3579E17 YTHO = 0.50277514
+K1 = 0.5359893 k2 = 0.0258172 K3 = 24.6B0E744
+K.3B = 1.4055343 Yo = 5, 35584B4E-G HLE = 2. 404522E-9
+DYTON =0 oVTIW =10 =

+D¥TO = -0.120252 DY T1 = 3.084588E-3 DYT2 = 0. 470688

+U0 = 417, 423234 L4 = -1.40634E-13 LB = 1.3556832E-13
+UC = 2.5939828E-11  VSAT = 1.=2083582E5 40 = 0.9319916
+hG5 = 0.1686015 B0 = 1.258556E-6 Bl = BE-B

+KETA = 0.0105706 i =0 he =

+HDEW = 1.103044E3 PRNG = 1.75087zE-3 PRWE = -0.0916512
+WR =1 WINT = 6.910593E-8 LINT = 1.993462E-5
+hL = -2E-8 #W =0 DWG = 1.047524E-9
+DWB = 1.0B4571E-G YOFF = -0, 0906265 NFACTOR = 0.6164962
+CIT =0 COSC = 5.145568E-6 COSCD =10

+COSCE =10 ETA0 = 4,65499E-3 ET4E = -9,1895383E-4
+DELE = 0.1150044 PCLM = 0.7703416 PDIBLCY = 0.3433358
+PDIBLCZ = §.526673E-3 POIBLCE = 0.0345601 DROUT = 0.6859339
+PECEEI = 7.23225E9 PSCBEZ = 5.00558BE-10 PYAG = 0. 4108257 b

<19 2.3.(2)-3 F=4% netslilt>
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F7b

o
=
A3}

H o =IR=]
31‘*1:&[4 T

iii. Simulation

B ilvi_i?) ilvi_iB) i{vi_iB)

mi{vt_i?) mijv i) mifw 5] [4)

40,0

0.0

20 i

10,00

an

0.0 T
10 an
i_if [V]

<19 2.3.(2)-4 current mirror®] EZEA>

(3) Differential amplifier

O M

Ipi+ia1=ips ip2=Ipa+* a2

o W
Vi

"V

Iss

VSS

<J1g 2.3.(3)-1 Differential amp>

O &™& M1, M22 source 8F= Gtk ZCh
(3.1

Iss =lp tlp,
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M1, M2 gate®] }=xt2
Vor =Vi1 =V, =Vegy Vg —Ves2 —Vis2 (3.2)

(VGSlr VGSZ > ﬁ?:}gl DC Ag'\_']:_]—, Vgs1, Vgs2 > 78_?:1]-‘9] AC /Ké%)
A% Azl 2ol okdlel A3 ol e & v,

Vo :\/g(\/g_\/g)z (3.3)

s &FJ12 As A0 o E Jtset 2l HAL DI= OfeHet 20

Voimax = (3.4)

Vomin = = —= (3.5)

<a¥ 2.3.03)-2 ¥TEE J9RAE A5 A AesH7>

Vi = IﬁJrVTHN + 2ss +VSS (3.6)

Ay Ps

19



|
Vi =VDD =] =5 4V [+Vo (3.7)
Bs
¢
M3 E\/M
¢
+
+ Ml MEI | Vout
Vi —
-V Vv
<29 2.3.(3)-3 AC modedl A 9] A& F=7]>
A% FE7)e] Aol 5L ofelgt gk
Vv Vv
A\/ = o = o = gm(roz ” r04) (38)
Vii Vi Vi,
@ oA (differential amp simulation)
i. Differential amplifier?] A7
SO
FMOS
it 1|
rL:5um L=5um |
Wi=140um W=14a0um
M=1 h=1 g
SOMN i
ﬁ‘%lﬁ
& \%\?:ssuﬂrﬂm \%\?:ssuﬂrﬂmﬁ s
=1 M=1
VDC 110
1.5
I”GND
. SO
el L et
3.3y | |
L=5um L=5um
W=50um Wi=500
M=1 M=2
S/ GND J7[3ND

<9 2.3.(3)-4 differential amplifier® schematic>
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ii. Differential amplifier®] schematic..Z5E %% netlist

FEEEEEEEEEE L EE AL AL A AL A AL LA LA A A A A A S .
* Mybnalog ¥7.1 SPICE netlist generator
* Cell Hame :: differential_amp
+ Flatten Extraction for PSPICE
* Generated Date :: 2006/3/17 11:1.33
FEEEEEEEEEE L EE AL AL A AL A AL LA LA A A A A A S
.GLOBAL oUTO
.GLOBAL GND
FEEEEEEEEEE L EE AL AL A AL A AL LA LA A A A A A S
MT_10 17_NP 13_HMND QUTO |7_NP PMOS L=5UM W=1500UM
MT_11 17_HP 13_HND [3_NHD |7_NP PMOS L=5UM W=1500H
MT_12 oUTO [10_HP |4_HHD [|A_HND HMOS L=5UM W=50UM
MT_13 13_NWD [17_HP |4_HHD [4_HND HMOS L=5UM W=50UM

MT_14 14_NMD [6_N1 GND GND MMOS L=5UM W=100UM
MT_15 16_N1 I6_H1 GHD GHD NMOSZ L=5UM W=50UM
RT_IG 16_H1 |7_HP Z2E0K

WT_IT I7_WP GHD DC 3.3

¥T_110 110_NP GND DC 1.B5

¥T_112 117_NMN GND DC 1.65

NT_I1T 117_HP 117_NN DC 0¥

EE e R
Y33 GND 0 DC O

EE e R
I 1B_GND_GHD |8_GND GHD OC O

Y19_GND_GHD 19_GND GHD DC O

YI115_GHD_GHD [15_GND GHD DC O

WI10_NM_GHD 110_MN GHD DC O

B R ot ot e R R R R S SR S T
1

L L R L o
+ TSMC 035ZP4H

+ SPICE BIIM3 YERSION 3.1 PARAMETERS

+ SPICE 3f5 Level &, Star-HSPICE Level 43, UTHMOST LEEﬁéLB

MODEL HMOS_NHMOS ( =49
+YERSION = 3.1 THOM = 27 o = 7.5E-9
+#d = 1Ed NEH = 2.3573E7 ¥THO = 0.5027514 L

<2.3.(3)-5 F=4% netlist>
919l simulation A} S%7]9] DC 54& 27| feiA &4 F2

5 949 DC HAYS -0.02V~+0.02V7HA] Z7HA17)

tio
o
N
ol
32
i

iii. Simulation 2%}
a. DC 4= wo] ==349
0.02V ~

(DC 4= A<= 0.02V7HA] M3kA13)

& vioutD)

v mvioutl] [¥]

e Wi i 10m 20
will [v

<2.3.(3)-6 2% FZ7]9] DC EA>
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i v{ouid)

. @v{outl] [dE]

40+

300

200

100

1 T T T T T T
1l 102 103 104 106 106 107 108
Frequency [Hz]

<2.3.3)-7 Fo5o] WE A5 BA>

i vloutO)

. mv{outl] [Deg]

-50.0

-100.0H

-150,

T T T T T T
10l 10é 103 104 105 106 107 108
Frequency [Hz]

<2.3.(3)-8 F3}5= W& phase 54>
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(4) Common source amplifier
® M

Vout

Vout
vio —[ M1 —{[m1
VSS VSS
<718 2.4.(4)-1 Common source amplifier>
2% common source amplifier2l A4&15 M2 0|52 Otei b 2 L.
i 1 1
Vou _ © O Omo _ resistanceinthedrain g, @1
"o, 1 1 resistancein thesource g,
gml gml
VIiD
F °| M2
Vout
10uA
p—
Id:gmlvi
VSS
<18 2.4.(4)-2 873 265 = common source amplifier>
Z=J|0A current source £6t= CMOS S& WA JI&E 2 MH&2 HS3StCh.
8 2.4.(4)-12 current source 2£otE Jt& common source Z=DJ|0|Ct. M10| 3ZJ|9

common source £=0|1, M2= current source 60| LCh.
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common source S=J|2 MA0|S2 FotH

Ty Il 1,2 O

V0 —_ —
A==

gml

@ O™l (common source amplifier simulation)

Common source amplifier2| & |

gol + goZ

PMOS

12

zagk‘ ﬁ
it vbe(Com
VDCC) v
3.3V
5

SUNN <;7GND
NMOS

|m H|

| |

L=5um L=5um
W=50um Wy=150um

M=1 M=3

L=3um
W=180um

1'—.\"0Lﬂ

. GND

<& 2.4.(4)-3 common source amplifier2| schematic>

Common source amplifier2 schematicC 2 2EH F=&

L2 e

Xt EX 2 EX 2 EX 2 EX 2
* Mybnalog W71 SPICE netlist generator
* Cell Hame :: common_source_amp

* Flatten Extraction for P3PICE

+ Generated Date :: 2006/3/17 16:7.0
*hEEE *EE *EE *EE *EE
GLOBAL vout

LGLOBAL GND

*hEEE *EE *EE *EE *EE

EETE

MT-I1 wout [3_N2 GND GND HMOS L=5UM W=1500M
MT_I0 13N2 [3_HZ2 GND GND NMOS L=5UM W=50UHM
WT_12 1Z_PHD 14_NP wout |2_PND PHOS L=5IM W=150UM
RT_I'3 13N |3_N2 MODEL 260K

YT_IT I3_N1 GHD DC 3. 3Y

YT_I4 14_NFP GWD DC OV

EETE

kkkk +kk +kk +kk +kk
Y33 GND 0 DC O
EXEET) LX) LX) LX) LX)

EETE

YIT_NN_GND [7_NN GND DC 0O
YI1B_GND_GND |5_GHD GHD DC O

tEtkE +EE +EE +EE +EE

EXTE T

L2 e

L XL L) *EE *EE *EE *EE
+ TSMC 0352P4M
+ SPICE BSIM3 YERSION 3.1 PARAMETERS

EEEE T

+ ZPICE 315 Level 8, Star-HSPICE Level 43, UTHOST Level 8

netlist

<18 2.4.(4)-4 =& netslit>
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Simulation Z 1t

a. DC 238g Mo =51t

(DC 2= &Y= 0V ~3.3VIHA SIHAIZ)

i@ vivout) |ZJ |EI rz‘

. myivout]  [V]

410

30 ﬁ

204
104
0 - - - . - . . . . L . : . . .
0o 10 a0 30 40
w4 [V]
<2.4.(4)-5 common source S=J|2| DC E4>
AC &

=]
(AC 1V & Aty F344E 10Hz ~ 100MhzH oA 10Hz2 Z7FA1%)

i v(vout)

- my(vout] [V]

150.0+

1000

5004

T T T T T T
10! 102 103 104 105 106 107 108
Frequency [Hz]

<2.4.(4)-6 =Lt==0l HE &0l

Jn
Jm

A>
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C. AC 2= e ==t
(AC 1V ¥ At
W vivout)

mv{vout] [Deg]

1500

100.0

500+

Tl

2

02

o4

Frequency [Hz]

105

08

o7

108

<8 2.4.(4)-7 =Lt==0 [HE phase
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2.4.Two stage amp & H|
(1) Two stage amp & Al

MyCAD Pro - Schematic Editor for MyAnalogE

=4 MyCAD Schematic Editor V6.3

OiiE) B0 E0 BE20) TSE(H

AlsH A|2]

=2 [

Ct.

Do d|ER|(ocstensBR 2 ||easal|r=|s|loaa B« ||=s o

EEEEIEEEE LR I EECIEISE

oI L4
+f 5o

oo =

£

=l

-2 MyCAD Design Manager

|» Jons ve 17 09|

[ [ T |

@ Library 44
i New Folder
9

FolderE GtE=CH.

menu > Itg

<& 2.3(1)-1 Schematic Editor>

M CIXtel €71 &8 = C:\MyAnalogV63\Schematic\Oil A Z 2Work

New Design Context

e Al

|@ schematic -

Sxwork:

i

| Design Context Files (= mdc) | A

<218 2.3(1)-2 New Design Context>
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ii.  New Library file
Work Folder€ 2tE = I} 2

20|E2 amp=Z & ECH MDC file (MyCAD Design Context)S
2t=M Library file & MAECH SNBSS Mt

He AHs22 BHSH AL

New Design Context

HEk 2R, |19 work

I 012N famp

OH AT |Design Context Files (= mde) | | 4

<08 2.3(1)3 AMIY 2HSI|>

TMEZ=2 20122 E 2SUSLMN? UM &#2S =28 Library fileOl 2t

o
0t

2

un
2 oA
= 0o

Schematic Editor

ﬂ
IS

ii. New Cell & View

Menu > It > &/F HE)| A9 = /7 M4 HO0OA & 00 ampE X1 7 0l
E0l Schematic2 & &48tC}.
T EE20W &
Mo MM 3

23 AW CIARICMD. .
et0I=elL) h

= CIA E01E)...

Gigg IR HEH T
MOIZ 22 CIRel JEA)... @ am
CIARR! ED1(E) .

A E0IEE e,
I 2H0I= B2l &Ik A ).

EZME W),

IR =[N}
T ammpmdo 4 0|1Z(C) | |:|

2 amp_noCofix mdc
3 My AnalogVEIw.. Wamp_Ce.mdc - =—
4 CrMyAnalogVEIM,, amp, mde S 0IEN) |S|:hemat||: - E

L ES]

T

<108 2.3(1)-5 Cell HSI|> <108 2.3(1)-6 Cell +SI|>
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d/5 dd Z0l ##els =29 Schematicx 0| =Ct.

=1 MyCAD Schematic Editor V6.3

IE BEE BAG FIHA B HO0EL 2D BEW EST(H)
Dok ozsaes Be | ||eaal|ls=|s||poaa|E|||r:soas|s
|2rame |[sc(s=ex® aé Do 2r|? |esalcan s 2 77 s
; ED =1 ampfamp/schematic
=423 MyCAD Design Manager
= @ amp
& amp
SRS EAMDFIE S2HR. [« = -78 ywﬂ
<08 2.3(1)-7 Cell M4>
Add Library

AAHE 2HEGHA G| /ol MEZN A=z AES SAM 2L
Menu > I} > 2t01Eel FIHNANE HE6tH Add Library®0l =Ct. Reserved

LibraryZ 2| AnalogE & &ol1) S0 U= QLEEXE =H4HE =ELL

MyCAD Schematic Editor ¥6.3
O (Fy BEE) 2210 FIHAY 22RE5) dl0I0k=L)

[ a8 SEE2I)... Ctrl+h |
=2 TR ="Fl[{s) I Ctrl+0
W a5 m"Es) ST

/5 =210

iz M CIRFIOND,

B2 CIXH2 201G,

g CIAKY HEHDD Add Library X
MOIESE CIAM ®EHA)... _—
CIRr S2E) ~Reserved Library

A B ERE AL
S ENEEEE
ZEHE HED..
=T TN Cirl+R Uear Lib
[& D122 210 Ctrl+Shift+P Ser_ Iorary
20 FEUD., =7 I AHH| I
M S0, CifschematicWwark#amp, lib

1 amp.mdc

2 amp_noCchsx mdc

3 CofthyAnalogWESW,, Wamp_Cc,mde
4 Cofhyanalog V3w, Wamp, mdc 2

Analog

ELH2=

<& 2.3(1)-8 Library FJt> <& 2.3(1)-9 Library =Jt>
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Add Library& 2| #9012 =29 Analog LibraryJt =DJHE Lt

THUEY MEE) 2710 £7HA) 22HS) H0I0
O = &[4 m
== OB

=5 MyCaAD Design Manager
-4 amp
+- 2 amp
+- @ Analog

<08 2.3(1)-10 =JI= Library>

Reserved Library0Oll Analogit 212™ User Libraryl FI)HE =& = C:\MyAnalogV63

\Library\MyAnalog\Analog.libE & &5t EIIE 2L,

Add Library

X

Reserved Library
Analog Analog

User Library

<J¥ 2.3(1)-11 Analog Library =Jt>

Add User Library

HE UMM [ Myhnalog ~| @ e E-
)Pmes )Res CVCVS ) WSFFM

)Pmos [ SWITCH v0C CVSIN

) PNP [ TLINE %D ) %FMA

IPSCHOTTRY [ WAC CWEXP [ Analog.lib

)PSCR ovCe [WPULSE

() PZEMER vCCs L WPWL

< £
I 012N [ 210
IHY HA(Th [Library Files («lib} | Ha

<718 2.3(1)-12 Analog Library file>
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Add LibraryZ 0l A 2012 2™ Analog LibraryJt Z=JHEICh.

Add Library

Reserved Library

X)

Snalog

A1

Comhdyanalogvbawlibranywhy AnalogWanalog. lib
Citschematicwarkamp, lib

EHO|

= —

£

[ 2=

<J& 2.3(1)-13 Analog Library Z=Jt>

@ Schematic & H|
i.  Symbol#4

ampz=
LibraryOl 4 20 A SchematicZ 0l ==Ct.

=4 MyCAD Schematic Editor V6.3 - [amp/amp/schematic]
B D) MEE) 220 KA ZTHE YO0 =D HZ2W TEUH)

ElOe&
o= a®

DEE SE| 2 = %
2B MAH 2 44

o
bed &l %

i}

S 5t=0 ZRs symbol(NMOS, PMOS, CAP, VDD, GND, RES)S S

Analog

ey = = o o Wiku

+ BB NDIODE 3 SOINd
+ B NJFET 1 PMOS

+ B NMES

=B NMOS 1’0_5 D_O{ 0
-3 NPN

+ B NSCHOTTKY

+ B NSCR

+ [ NZENER
B PBESIM
+ [ PDIODE

SWITCH
TLINE
VAC
WCC
WCCE
WCYS
wDC
DD
WEXP
WPULSE
WPWL
WEFFM
VaIN
#FMA

BEoEEEERBRERRBERR

<]
|~

® = -228 w =40

MM

|

| >

|

0oy

L i g g

<12 2.3(1)-14 Symbol E2{2J|>

31




St 2 symbol2 ZUHAM Two stage ampE 2t=D| ®IoH Xt2lE BHXISHCE

ZEQ OFREE= ObjectbartilAd 20 ==Lt

54 MyCAD Schematic Editor V6.3 - [amp/amp/schematic]

B D BIE B 2THA RS HOOEL =D AESMW) SSTH =
DEd S =2 DeE | ? 5 - EIO& e m B 2 (BB ERCh o

=R =] 5 dh Led Sk % oFm aw
S ~

@ CAP - =5
= B CCCS s0kd PMOS o
PMOS -

w0 BB CCVS
s + o
i

=@ I0C RES
@ IEXP SOWN ;,_:\/5},_“

@) IND NMOS
+ BB IPULSE

o BB IPWL

o BB ISFFM

BB ISIN

@ NESIM
#-@ NDIODE
=@ NJFET
w BB NMES SOMN

w BB NMOS MO

+ BB NPN ,{ e
#-@ NSCHOTTKY -—I

# @ NSCR

# @ NZENER
= B PBSIM

+ BB PDIODE +

o0 s

SETE EAHBFIS SEHE. % =732 y = 154 UM

<& 2.3(1)-15 Symbol £2127| >

& ¢&GH|

Symbol2| net pointtil & 28 =0 Z2HA UE symbol2 net pointOil &2 Al

=3 MyCAD Schematic Editor V6.3 - [amp/amp/schematic]
B IRE BEE 2200 FIHA 2 00D EHD AW TSEH) _|=2 ﬁ

DEdE S 9 +sB2EE DE 7 LSk 5= EoOR T & Bx B o

=R e} FEBEXE &M Ded S& ? oEm aw B @l 37 & M
S ~

BB AP E =4
« @ CCCs S0Md [

=3 CCvs FMOS M:EF% =
e =

+ 3 IDC RES CAP
- BB IEXP SN .ﬁ:\/'qzﬁ,ﬂ, . o

+ B IND NMIOS

« @ IPULSE Eﬁ
+ BB IPWL “{ E“
« [ ISFFM

« @ ISIN

= B NBSIM
= B NDIODE
= B MJFET
+ B NMES SOMN

+ B NMOS QS

= B NPN ,_I %, e

+ BB NSCHOTTRY -ﬁ

« @ NSCR

+ B NZENER
+ B PBSIM
+ @ PDIODE .
B PJFET
PMES
PMOS

PNP
PSCHOTTKY
PSCR

L s R e

BRBEEEB5B

B SWITCH a
2B TLINE | | >
CEUS HATFIS S242, ¥ = 100 y = -340 CAP UM

<12 2.3(1)-16 SymbolS 1Z>
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2t symbolE HZGtH Inverter3| 2 E 24 AI2ICH

* MyCAD Schumatic Ediior V6.3 - [smp/amp/schematic] &%
WOWE BLE 2N A0 SWE ANNEL S0 HSTHM SEEH _le| x|
ODd &M o -} = TllEas Al - BOes o BEE RGN o
BROE |2 ] ] OFd &R ¢ oo ad

o
o
o
. TG e .
e emos
L J 1]
L - | ")
% ‘ i
RES cap '\
- ol f =}
7 =]
# Y
v
s | A
e e L .
Blama -t
11 . I- «:a_-li_ [ ..-.-gl-.-n;
= 1 w3
- i
.
« s
ERWE NS Pl S HAE s % - N

<8 2.3(1)-17 &4 = Schematic>

ii. Symbol &4 &%
HZ symbollll= £40l BIRIM

UCH Simulation=2
Si=0{0F StCH PMOS2l symboll =

9]
= 0= 226tH InstanceZ 0|

DIARA 4 |2y |
oxEHADE  [H 25 [VALUE ONLY =
HE NET
ctol=EeeliLy [Analog /().
4c) [PAOS
NEHM0IE 2 [ochematc =]
H
= Al A
oiasias nms gase 2o goeey | T 4209
RZSI= TS A50/S ety > 40 2a hil
= =10 = o oEE g T SiLn
THEE(R)
=E] s | | =sw

Pl QI = O B gtg &
ECh

<& 2.3(1)-18 Symbol2| =4 &>

B
0x
=
r
I
x
Ja
ol
kJ
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Instance

= = = = 2c -
D='A5= PD= PS- jBOTH =

FORGER = MODELS L= W= &

HOFIDEA = MODELS L= W- 4D= A8=PD=F§= 371 [

PREFI = M
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2IHA | BEO)] AR |
RS HHH HEE)

Ao =0T0 1=

by b e ] o T L)
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o
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= s

e

X

<32 2.3(1)-19 Symbol®] HA& & X>

LM 2H B3
VS
) [
2E  |BOTH =]
2z
37 HE(A) =0
15 | TOP-LEFT =] =

<72 2.3(1)-20 Symbol®] HA&HX>

+ELh

2t2+2| symbolE 0l CHol M BiES2 25 €0 ECHL

C

® Schematic &5
i ERC (Electric Design Rule Check)
Menu > &+ > Z2HSE s £ 3Z2HASEHY LRMHRY B 2F

0 Fl=e 2= B2 SEIGHD HAAIAS =ELC

uo |

+O|

-

Jton
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FEX
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ii. Error & Warning
gtor SI2Z20ll 2 Mo ZMotH HAIXIDOE =L

FEX

L ERAERG] BAED| » | =30 |
RE R A | FEE AZsd UALLE
H A/ E DI =2l SEHE AZL[A SSrSLIC
! 22 EH TZE A FHEND
HE @2 i) 3 N8E 2572 2 ELTH

H~ 012 Z2iE)
HH 2 327 =0T
HE DIH A =H31{4)
H 2 371 HI LB
B ZHoIiH)

< <<= K KRR

GIZOHE! DIAEIA BiE(E
HHE YUY EE(D)
ZE B4 HIZHM)
ZE F2()

YIE 2ig =21

2o

2E 2D =AW

v 2 o B3 ZE(Q)

v & S

v LIES| IS =2K)

v HTOHE QIAEA B

SFHAXNE 210 =HEHC.

35



@ Netlist I =&

Menu 2> £+ - SPICE UECZIAE WEWIIE

i New folder

A

(4

e St

=41 MyCAD Schematic Editor V6.3 - [amp/amp/schematic]

hierarchy
schematic

Analog

3@ CAP

B CCs

B Covs

B GND

3@ 1AC

-3
:
.
i
:
i
+ 3 IDC

bzl & < !
E=EEOB CoNal
i 1]
-5 MyCAD Design Manager A
= amp i
-3 amp

B I2E HEE #2010 FIHA ZHE) d00RRL) | EXD HEF0) EE2H)

? B sI2 BSH).. CHi+E

T HE ST, Ctrl+d
ih #d 0101 A T SRS 1D, .,
==p EDIF DHF 2EA 22100,

2 Logic AISH0IE(S) F5

¥ EDIF I ER| AE LHELHI(E)
YHDL LH L4 71 ()

B SPICE LIERIAE LHELKI N
i SPICE AS0IE

M= &(C)...
800,

—

iy

t

<12l 2.3(1)-23 Netlist ==>

B L ogicZ5PICE XY 7.1

FE&X

Context File : [SEMEREIRER R

Library

Cell:

Besult File : |

& Browse, .,

Include File : |F:WMyP.naIngWSCN4M_SUMB SPICE ﬂ = Browse, ,

Logic2SPICEZ 0l A Result File2 2EZ0f

¢ FBun | Miew | X Close ‘ Option, ., ‘
<Zg 2.3(1)-24 Netlist F==>
| A= BrowseS & EHEHC}
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22

== 2R

C:\MyAnalogV63\Schematic0ll output folderE Bt=LC.

|@ schematic

?X

~| & & cF E-

amp
Ichamp_Cc
O |
Ichspice

lamp. lib

(&Il Files (=)

=

ﬂ
b

New File

output folder0l Tt 0|E amp

<18 2.3(1)-25output E2EH ME>

1]
o

e nsez HE

F
un

I
b
0
o

?X

HE QIED: |@ output j ] ¥ ER-

o2 0|EN) | HEE)

MH &= &I |Spice Result File (= cir=spc) | | &
<& 2.3(1)-26 Netlist I} MHAH>
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Include file &

C:\MyAnalogV63\Schematic\spice filetil 2= SCN4M_SUMB SPICE BSIM3.txtI} 2 S
Logic2SPICEZ 2| Include fileOil Z&AI2ICtH

Logic2SPICE

d=0t)

Xt O
S =

i Logic25RICE XV 7.1

Context File |C:WMyAnaIDgVESWschematicWamp,rrﬂ = Browse.,.,
Library : |amp =
Cell : |amp kd|
Besult File : |yAnaIogVBS‘WschematicWoutpufv‘v‘amp.Cir & Browse. ..
Include File : [F#hdy AnalogWSCHNAM_SUME SFICE »| @ Browse..,

v Fun | Wiew | X Qlose| Optian,., |

<8 2.3(1)-27 include Tt &>

| RUN2 29X Netlist)} MAECH  (output folder®il amp.cirZt 0]

M Logic2SPICE XV 7.1 =3

Context File |C:WMy.ﬁnalugVESWschematicWamp,rrﬂ & Browse.,,
Library : |amp [=]
Cell : |amp [=]
Result File : |'.¢.nalngVESWschematiu:Wnutput’v'v‘amp.cirl & Browse. ..
Include File : [Fi¥My AnalogWSCHAM_SUME SPICE ~ | & Browse.,,

o b | Wiew | X Close | Option,.. |

Frocessing instance "1 of leaf cell 'RES, -~
Processing instance '[2° of leaf cell 'NMOS",
Frocessing instance 15" of leaf cell "MMOS", |
Processing instance ‘16" of leaf cell ‘NMOS", .,
Processing instance ‘17" of leaf cell 'PMOS", .,
Frocessing instance "1 of leaf cell "PMOS", |
Processing instance ‘111 of leaf cell 'MMOS', .
Processing instance "NE" of leaf cell ‘MMOS" |
Frocessing instance 113" of leaf cell 'PMOS",
Total 9 cells extracted,

Translation completed,

<2 2.3(1)-28 Netlist M4 22>
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Logic2SPICEZ 2| ViewE +=Z2H F=& Netlist2 HE2HE2Z = = UL

P amp.cir - M 2Z" E;]ﬁiﬂﬁg]

mFEE) BEE MAQ) 220 SERH
-
* MyAnalog U7 .1 SPICE netlist generator
* Cell Hame :: amp
* Flatten Extraction for Berkely SPICE 3
* Generated Date :: 288672718 14:32.45
.GLOBAL UDD USS Uin Uip vout
RT_I1 UDD I4 N1 125K
MT_I2 T4 N2 I4 M2 USS USS HHOS L=8.70 W=18U
MT_I5 I8_PHS Uin I6_HHS USS HHOS L=8.7U uW=18U
MT_I6 OUT Wip I6_NNS USS NHMOS L=8.7U0 W=18U
MT_I7 UDD I8_PHS OUT UDD PHOS L=8.70 W=1680U
MT_I8 UDD I8_PHS I8_PHS UDD PHOS L=8.70 W=160
MT_I11 I&_HHS I4 M2 USS USS HHOS L=8.70 W=180
MT_I12 UDUT I4 H2 USS USS HHOS L=8.70 W=1aU
MT_I13 UDD OUT UOUT UDD PHO3S L=8.70 W=16U
RT_I8 0UT I3_NP GK
CT_I3 I3_HNP UDUT B.1P
RT_I4 I4 H1 I4 HZ2 125K
= TSHC B352P4H
* SPIGE BSIM3 UERSION 3.1 PARAMETERS
* SPICE 3f5 Level 8, Star-HIPICE Level 49, UTHOST Lewvel B
-MODEL HHMOS HHOS ({ LEUEL = 49
+UERSION = 3.1 THOH = 27 TOR = 7.6E-9
+XdJ = 1E-7 NCH = 2.3579E17 UTHA = B8.5827514
+K1 = B8.5359893 K2 = 0.8258172 K3 = 24_6606744
+K3B = 1.4855348 ua = G_3CGUGLE-6 NLX = 2_484522E-9
«DUTEY = 8 puTiw =8 pUT2H =8
+DUTA = -8.128252 DuTH = 3.084588E-3 puT2 = B.470688
+Ua = 417 .429294 ua = -1.48534E-13 uB = 1.355832E-18
+UC = 2.939828E-11 UsAT = 1.208882E5 AB = B8.9319914
+AGS = B.1686815% BB = 1.288356E-6 B1 = GE-6
+KETA = @8.68185786 Al =8 A2 =1
+RDSW = 1.103044E3 PRUG = 1.758872E-3 PRUB = -0.8916512
+UR =1 WINT = 6.918593E-8 LINT = 1.993462E-8
+5L = -2E-8 b1 =8 DUG = 1.847524E-9

<02 2.3(1)-29 =& Netlist>

Option
Logic2SPICE #2| Option= & &5I™H Netlist format2 & & (Spice3, HSpice, PSpice)E &

& = A1, Structure (flat, Hierarchicall) & ?*&& =+ UL

Metlist Format structure
f« Spice 3 t+ Flat
" HSpice " Hierarchical
" PSpice
I Cancel

<18 2.3(1)-30 Netlist ZoHS <l

o

SH>
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® Simulation
i.  MySPICE
AME > Z=208 > MyAnalogV63 > MySPICEE &/ A|2ICH.

[

File Edit Search Miew Format Options  Analvsis  Postprocessor  Window  Help

D[ | &8\ & ac|oc|tE| v |op|pz|TE|TR| 2|
& Untitled E]@NE

Untitled circuit

| [File Format: &M Spice B j

<18 2.3(1)-31 MySpice &3>

i. Menu > File > Open && = C:\MyAnalogV63\Schematic\output® amp.cir It2Z &€

=2
ot @J1E =ELh

= R0 | output <]« @& ckE

p _,% arp, CIr:

e 02y famp, cir | =7)(0)
I " &) | Circuit Files(=cir} =]

<& 2.3(1)-32 amp.cir file €[>
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i C:WMyAnalog¥63WschematicWoutputWamp. cir

EEE L XX EEE L XX
Mytnalog ¥7.1 SPICE netlist generator
Cell Mame :: amp

Flatten Extraction for Berkelw SPICE 3
Generated Date :: 200B/2/10 14:32.45

dhtkdkd dhtkdkd

JGLOBAL ¥DD ¥5S Yin ¥ip YOUT

[

RT_I1 VDD [4_H1 125K
MT_1Z 14_N2 [4_N2 VS5 YES HMOS L=0.70 W=10U
MT_1S [5_PNS Yin IG_HN3 Y55 HMOS L=0.70 =100
MT_IG OUT ¥ip [G_HNS Y33 NMOS L=0.7U W=10U
MT_I7 WOD |G_PNS QUT YDD PMOS L=0.7U ¥=10U
MT_18 VDD I8_PNS |B_PN3 YDD PMOS L=0.7U W=100
MT_IT1T 16_HNS 14_NZ2 Y33 Y55 HMOS L=0.7U W=100
MT_112 YOUT [4_Nz2 V35 Y55 NMOS L=0.7U W=10U
MT_[13 ¥OD OUT YoUT ¥DD PHOS L=0.70 W=10U
AT_10 QUT [3_MP 8K
CT_13 13_MP YOUT O,1F
RT_14 T14_N1 I4_N2 125K

EEE RS2 EEE RS2

+ TSMC 0352PM
+ SPICE BSIM3 YERSION 3.1 PARAMETERS
+ SPICE 3f5 Level §, Star-HSPICE Level 43, UTHOST LEE%ELB

MODEL HHOS HMOS ( = 43
+HERSION = 3.1 THOM = 27 T = 7.BE-9

+5J = 1E-T HCH = 2.357TE17 YTHO = 0.5027514
+K1 = 0.5359393 K2 = 0.0255172 kK3 = 24,6605744
+K3B = 1.4055343 ¥o = 5, 355464E-6 HLX = 2. 40452269
DVTOH = 0 VT = VW =

JDWTD = -0, 120252 DVT1 = 3,084588E-3  DVT2 = D.470888
+0 = 47, 429234 L& = -1.40534E-13 LB = 1.355832E-1¢
+UC = 2.939323E-11  Y3AT = 1. 20333265 A0 = 0.9319916
+AG3 = 0.1636015 BO = 1. 2009356E-6 B1 = BE-G
4 >

<Jg 2.3(1)-33 amp.cir>

Netlistt2 0l 24 2= A& L=Hsetlt 0/ ¢l simulationS

= OICH

: C:WMyAnalogVE3W schematicWoutputWamp. cir

* EEE X Rt ~
* Mvhnalog ¥7.1 SPICE netlist generator
* Cell Name *: amp
* Flatten Extraction for Berkely SPICE 3
* Generated Date :: 2006/2/10 14:32.45
** EEE X Rt
LGLOBAL YDD WSS Vin Mip YOUT
*+ Lt EX L E L]
RT_I1 YOO 14_H1 125K
MT_12 T4_H2 [4_N2 W35 V55 NMOS L=0.7 ¥=10U
MT_I5 [8_PHS ¥in |B_NHS Y35 NMOS L=0.70 W=100
MT_IE OUT Yip [G_HHS Y55 NMOS L=0.77 W=10U
MT_I7 YOO 18_PHS OUT YOO PMOS L=0.70 W=10U
MT_I3 ¥OD |18_PHS I5_PHNS YDD PHOS L=0.70 W=10U0 = "~ "»
MT_111 IE_HHS |4_N2 Y55 Y¥S5 HMOS L=0.70 W=10U0 .+ M=3 :
MT_112 YOUT [4_N2 W35 V55 HMOS L=0.7U $=10U OH=3
MT_113 ¥DOD OUT YOUT YOO PMOS L=0.7U W=10U | H=3
RT_10 aUT 13_HP & ,
CT_I'3 15_HP ¥OUT O, 1F [P
RT_14 T4_H1 14_N2 125K
** EEE X Rt
/ VDD YOD O DC 3,39
Y55 W33 0 OC OV !
¥in¥in 0 DC1.B5 ACO |
Yip Yip O DC 1,65 AC 1
\ :AC_DEC 10 10 D0DDHEG _,
*% *hEEE FEhEEkEEE
** EEE X Rt
+ TSMC 0352P4H
+ SPICE BSIM3 YERSION 3.1 PARAMETERS
+ SPICE 315 Level B, Star-HSPICE Level 43, UTMOST Level 8
MODEL HMOS NMOS ( LEVEL =49
+YERSION = 3.1 THOH =27 T = 7.BE-9
+1d = 1E-7 HCH = 2.3579E17 YTHO = 0.6027514
+K1 = 0.5359833 K2 = 0.0268172 k3 = 24, BE0E744
+3B = 1.4055348 Wo_ = 5.355464E-6 HLE = 2, 404522E-9
< >

<8 2.3(1)-34 amp.cirtil A FItE HE>

41

40
ro
£
n
o



iv. Menu > Analysis > Run Standard Spice file=

Standard Spice file0l &3t ZI X &=

Select VYariables To Plot

Contral mer,

“ariables in circuit [zelect one or mare]:

w(ing] [vaolkage) ~
w[zom] [voltage]
v[vss] [woltage]

w[wout] [voltage]
i[vip] [current]
i(vin] [cument]

i(vaz] [cument) _
ilvedd) [curment] “ Az Format... |

Speed zearch:

Before AlM-5pice can perform the requested analysiz, vou should select one
or more circuit variables to plot during simulation. Pleaze complete the fields
below and presz OF. Then choose the command "'Start Simulation' fram the

K EHSECE NetlistOll errordb A2 2 Run

%]

AL Options
+ Magritude

[ Do not show in the fubure

<13 2.3(1)-35 & plotS Hei>

Select Variables To Plot& A &ot= Z2UE HEsHCH

Ct.
AC Option0ll 4 MagnitudeE & &5t10, DB Scaletil XM3AdtD OKE &L

v. Menu = Analysis < Run Standard Spice file2 CIAl &&{SHCH

Wariables in circuit;
[Select one or maore]

w[in1] [vaoltage] Y
w[pout] [voltage]
w[inZ] [valtage]
w[zom] [woltage]
w[ves] [valkage)
wind] [woltage
ywout] [valtage)

i[vip] [current)
ilvin) [current] b

Speed zearch:

Y Az Format...

Cancel
AL Optiong
" Magnitude

[ LB Scale

<02l 2.3(1)-36 =28
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v[vout][voltage]E & &4 &tCH.
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vi. Select Variables To Plot Z0A Qo= ivOIAM2 201 &dl=s Z2UE HEHSHCL

K
o)
P
M
i
iy
[m)

V[vout][voltage]E & E&HSICH. £8F AC Optiontl Al PhaseE & &6t

Flle Edi Miew Convol Fornat Window Help
oG o8 @mal e

= wivout)

spvtveul) 1dB)

s vivont [Degl

R

Frequency [Hz]

?I2 20l SISl 0| LIEtET

-

vii. 22 O 0AM Menu = Control &> Start SimulationS & &4 &HCY.

Simulation StatisticsZ 0l A AMEIE 016t OKE 2L

Simulation Statistics

Total nurber of iterations: 171

Total analyzis time; 0016 sec
Time zpent in device loading: 0016 sec
Time spent in L-U decomposzition: 0 zec
Time zpent in matris solving: 0 zec

<J¥ 2.3(1)-38 AlEclold 210 &>
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viii.

Z 1 &2l (Both Cc & Rz - Stable)

a. Magnitude [dB]

& MyGpp = [db('vlvout)'}] CER
& File Edit View Graph Format Mindow Help &%

o e e PN R

80.0 @ db('v(vout)")

— 60.0-
a8

[
n
o
o

20.0-
0.0

Y Axis Title

-20.0-

-40.0 \ \ \ \ \ . \ ' \ -
i0T 102 103 104 10° 10% 107 108 109 101010

frequency [Hz]

|Data File: c:\myanalonvbahschematich outouthamp.aut

<18 2.3(1)-39 =2T}a>

b. Phase [deg]

= MyGpp — [phaseCv(voun )] EER
@ File Edit View Graph Format Window Help -ax

sEl@ = 8 @Al al- 2
@ phase('v(vout))

200.0

o
o
=
i

Y Axis Title [Deg]
E o
o o

-200.0 e gy e .
i01 102 103 104 10° 10® 107 108 109 101010

frequency |[Hz]

[Data Fle: c:\myanaloavb3hschematichoutputhamp. out

<108 2.3(1)-40 =2} &>
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ix. ZJt&2! (only Cc - unstable)

a. Schematic

hematic Editor VB3 - [amp/amp/schamatic]
B UEE BIE AN STHA FUE AL EID VS SRR
O & & - o AT - A - o | Py [

ER08 - ; [ = T aosh o@u

————ia ' ' : : ]
(] mierarchy A

B schamatic
-Q]kmm

CC CS

i

|
IND [ 1
IFULSE Me3
1PWL ] +
15FFM

= @ NN KMOS

g

@
EEE
a
e

Al w wiaur

E
F
: 4
o
|4

PNP
PSCHOTTEY
PECR

PIENER vy
RES | |

SWITCH

TLINE

VAL

e

VCCS -

WCVS
oo

NMOS | NWOS

T
|

-

VoD
VEP
VPULSE
VPWL
VSFFM

+ il Ve
- I
1 » < >
SRES TAATFIS S2HE. = (07 v =61 N

<02 2.3(1)-41 Rzt HHE 32 >

b. Netlist
seu
¥ C:wWhyAnalogVE3WschematicWoutputWamp_Cc. cir rz
Rk ok ko R e bR R ek R R e e ~
* Mybnalog ¥7.1 SPICE netlist generator i
* Cell Name :: amp
* Flatten Extraction for Berkely SPICE 3
* Generated Date :: 2006/2/11 15:16.26

Y R Rt XL T e

JGLOBAL YDD ¥SS Yin Vip VOUT

Y R Rt XL T e
RT_I1 WOD 14_M1 125K
MT_12 [4_H2 14_HZ Y35 Y33 NMOS L=0.7U W=100

MT_I5 I8_PNS Yin |G_HNS Y55 NMOS |=0.70 §=10U

MT_I6 OUT Wip IG_HNS V35 HMOS L=0.7U W=10U o =
WT_I7 ¥DD 18_PNS OUT YDD PMOS L=0.7U W=10U 1 K

MT_18 VDD I8_PNS |8_PNZ YDD PMOS L=0.7U W=10U ! 1

MT_I11 I6_NNS 14_H2 Y55 Y55 NMOS L=0.7U W=10U | M=

MT_112 YOUT [4_HZ2 Y55 Y55 NMOS L=0.7U W=10U =351

MT_113 VDD QUT YOUT ¥DD PMOS L=0.7U W=10U | H=3 |

CT_I'3 OUT vouT 0, 1P !

AT LA LA NI_ L4 HZ 128K _

I’************************\1—*********************************
 ¥DD YDD O DC 3. 3%
1 Y55 ¥S5 0 DC OV
y¥in ¥in O DC 1.65 AC 0
yWip ¥ip O DC 1,65 AC
AC DEC 10 10 10000MEG
\k.-i-t*.-l-t&tﬂtﬁ*ﬂ*ﬂ*ﬂ***********************************
B g T e s T
+ TSMC_0352P4M
+ SPICE BSIM3 VERSION 3.1 PARAMETERS
+ SPICE 315 Level 8, Star-HIPICE Level 49, UTMOST LEEﬁELB

MODEL HMOS NMOS ( =49

+YERSION = 3.1 THOM =27 TOX = 7.6E-9

+id = 1E-7 HEH = 2, 3579E17 YTHD = 0.5027514

+K1 = 0.5355393 Ke = 0.025817 K3 = 24 BE0GT44 ™

<18 2.3(1)-42 === Netlist>
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c. Magnitude [dB]

i MyGpp - [db(*v(vol

ut) )]

tevégégggﬁi“g Help
800 &db(v(vout))
M
=
S 40.0
-
= 20.0;
o
x .
Z 00
> 2001
—4001 ‘2 ‘3 |4 ‘5 ‘6 |7 |8 ‘9 ‘10 |
10T 102 103 10% 10% 105 107 108 109 1070710
frequency [Hz]

d. Phase [deq]

<08 2.3(1)-43 =25} &>

& MyGpp - [phase('v(vout)')]

[ Fle Edit View Gra

=l Bl & @Al ol 2

ph Format Mindow Help

—_
o
o

Y Axis Title [Deg]
2 o

200.

o

o

o

-200.0

0 @ phase('v(vout)")

iol 102 103 104 10° 10% 107 108 109 101010
frequency [Hz]

[ Data File: c:\mvanalogwh3\schematichoutputhamp. out

<08 2.3(1)-44 =} S>
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Z =01 without Cec & Rz

a. Schematic

amatic Editor VB3 - [amp/amp/schematic]

W IED BEE 20 A7HA BUE ANKSL EID HESW SEWHD =) x|
Dl & o Gk A L PR Fo®a o BT o a
sERODE 2 exe aE ([Ded @R ?||/lasa o
=1 -
[ 8 MyCAD Dusign Manag &
= ame
& oy
) hisearchy

1 QoQ

B schamate
e L
+ @ CAP

+ @ Cocs e 15::.1».—1 T
+ @ CCVS PMOS PMOS
* [ GND I

&
£
354

it
FEERER

-

: 4

= Jons

NMOS

M=3

=1
it
g2
me =
= 3

3 ¥ |le »
ST S FIE DA, K= M5 y =5 NUM

<8 2.3(1)-45 Cc, RzJt HIAHE 32>

b. Netlist

R T e

* Wyhnalog ¥7.1 SPICE netlist generator T
* Call MName :: amp

* Flatten Extraction for Berkely SPICE 3

* Generated Date :: 2006/2/11 15:24.43

e e e
|.[:'LOE.“.L YOD VSS ¥in Yip WOUT

R T e
AT_IT ¥YDD' [4_N1 125K
MT_IE T4_WZ TA_NZ Y35 YES NMOS L=0.7U ¥=100

MT_IS 18_PNS ¥in |G_NNS Y55 NMOS [ =0.7U W=10U
MT_IG OUT Yip IB_NNS Y35 NMOS L=0.7U W=10U0 b
MT_I7 ¥DD [8_PHS OUT VDD PMOS L=0,7U ¥=100 i !
MT_IS YDD |58_PNS |G_PNS YOD PMOS L=0.7U W=10U g ]
MT_IT1 16_HN3 14_H2 ¥35 Y33 NMOS L=0.7U W=10U oM=2
MT_I12 YOUT 14_N2 Y55 Y55 NMOS L=0.7U W=10U 1 M=3
MT_I13 ¥OD OUT YOUT ¥YDD PHOS L=0.7U W=100 ' M=3
1

AT_I4 T4_NT 14_N2 125K
?f‘*}fﬂ!ﬂ!mfﬂ?ﬂ*t*************************M&#M***

DD YOD O DC 3.3Y

| ¥S5 Y55 0 DC oY

JWinm ¥in ODC 1.65 4C O |

WWip ¥Yip ODC 1.B5 AC 1

\AC DEC 10 10 10000MEG :

~
*;*_*:*_*_*:*_*;;*;:*:—:*1;;***********************************
R ]
+ TSMC 0352ZPAM

+ SPICE BSIM3 YERSION 3.1 PARAMETERS

+ SPICE 35 Level 8, Star-HSPICE Level 439, UTMOST Level 8
LEVEL

JMODEL NMOS NMOS ( =43

+YERSION = 3.1 THOH =27 TOX = 7.6E-9

+3 = 1E-7 HCH = 2.3579E17 ¥THO = 0.6027514

+K1 = M. RAR9A53 e = M.NPRA1T? K3 = PA.FRNRT44 ™

<108 2.3(1)-46 === Netlist>
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c. Magnitude [dB]

i MyGpp — [db(*v(vout)')] E@‘El
& Eile Edit Yiew Graph Format Window Help - 8%

=(ole @ ) EAl . 2

@ db('v(vout)")

80.0

60.0-

[dB]

20.0-
0.0,

Y Axis Title

-20.0-

-40.0 \ \ \ \ \ \ . \ . ,
017 102 103 104 102 10% 107 10% 109 101010

frequency [Hz]

|Data File: ¢:\mvanaloav63\schematichoutputiama nocerz.out

<108 2.3(1)-47 S} E>

d. Phase [deq]

a MyGpp - [phase(vlvout] )] EBEX
[ File Edit View Graph Format Window Help o (e

=[5/ @ & @Al Q- 2
@ phase(‘v(vout))

200.0

—;
o
=
=

Y Axis Title [Deg]
o
o o
CID o

-200.0 0 _
ol 102 103 104 10° 108 107 108 109 101010

frequency [Hz]

[Data File: c:\myanaloav63\schematichoutputiamp noccrz.out

<18 2.3(1)-48 =} &>
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(2) Amp Layout &
MyChip Station Pro2| LayEd Pro (Layout Editor)E &8 Al2IC}.

i LayEd Pro 2005
. Project Cel Edit Wiew Create Operation Instance Verfication Option  Window  Help

Dwd SR BIR 0> GoamnemAy MAM >3 w0

Command

> Read pattern file from 'C:WhiyChip Station Pro 2005%WLayoutitectileWSTIPPLE.LST'
> Set DRC Rule file to "Layout Verification RuleWSChMOS_SCHAME_SUBM_DRC.rul*
> Set ERC Rule file to 'Layout Yerification RuleW3CMOS_SCNAME_SUBM_ERC rl'

[o oo

[Ready

<Jg 2.3(2)-1 LayEd Pro & &li>

Project &4
New Folder
Menu - Project > New ProjectE & & 5tC},

New Project

Project Path

Technology Path

Browse

Id efault.tec

Browse

Cancel

<& 2.3(2)-2 Project M4>
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-/

New ProjectZ 0l M Project Path2 BrowseE &

g t=0h

0l work FolderE &t

New Project

Fh= 21T () |@ Layout

=

| e ®EceFE-

&85t 1) C:\MyChip Station Pro 2005\Layout

?Ix

L EH2 =M

ol

[E=
nm
fob
!

=
==

' Ao
=

=

TR
W HESS 22
= ) lamp.pri | =71(0)
| S

|Project files (=prj)

New Project & Technology File 21&
Work Folder0il I 0IE0 ampE 210 EI)|

U
i

= Ch

New Project

<18 2.3(2)-3 work directory &>

SHYNE( *prj)= A

D]

~| & & E-

I WESS 2
= T s | =7)(0)
IH AT |Project files (= pri) | | &

AH AN >

<3 2324 Z2HE MA
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CtAl New Project® 2| Technology Path2| BrowseE & &5t

New Project

Project Path
|C:HMyChip Station Pro 2005#Layoutbworl |1

Technology Path

|dﬂfault.tec Browse
Ok Cancel
<8 23(2)-5 MZ2 ZZ2XE MH>

C:\MyChip Station Pro2005\Layout\tecfile\SCMOS_SCN4ME_SUBM.TEC
| t. Default.tecIt 2 0l 4 At KtOt oA AtEoil & = CH

= = 1E
= TCO =HE

ik

Technology file

= AR | tecfile 7« @ ek -

= i€eH

= "

ot

Px

Z S_SCHAME _SLBN, TEC
lH 22 2M
F—_‘:
[
HIEF 24
=M
H B =E
lHUEY3 &
TF Ol [SCMOS_SCNAME _SUBM, TEC ~| =7J1(0)
o ST | Technology files (= tec) | S

o]
=

<12 23(2-6 TEC Y 24 2II>
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i
i
iy
[m

New ProjectZ 0l Ofelfl &1 20| 230| 2253 OK

New Project |g|

Project Path
IC:HMyChip Station Pro 2005#Layoutihworl Browse

Technology Path
IC:HMyChip Station Pro 20058 Layoutitect

Ok Cancel

<102 2.3(2-7TEC Y 22420I>

LayEd ProZ 2l ProjectZ 0l amp ProjectJt A4J|1, Layer& 0l Layerdt &21 As & =

ULH.

&5 LayEd Pro 2005
Project  Cell  Edit  Wiew Creafe  Opepation  Instance  Werification  Option  Window  Help

DEW SR RIR|(oc BennenAy i HARE: >3 »0H &=

[cllss} Cells]
-1 Libraries
thk_active
ey
Tinglus il
Dpplusiiiiil
© poly2
contact
via
~metalt 7
< mets2
via2
metal3
glass
probe
res_mask -
polytst
mettit
me2tit
me3txt
cont
et
Cuist | o Hirarchy | [ open |~
Command 1 X
Command> SOptions A
Commands ProjectOptions
Cotmmand> Stechnalogy
v
E
[Ready o lln,0 | U]

<08 23(2)-8 MAE ZZMEQ} Layer>
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ii. New Cell

Menu = Cell > New CelldE{Et & New CellZ 0l A Cell NameOll Inv 210 OKE

o

Ct.

—
o

New Cell

Cell Name

|amp

Ok Cancel

<18 2.3.(2)-9 Cell =t>

3 LayEd Pro 2005 - amp

Project  Coll Bt Mow  Croude  Opogfion [etocn Vercation Option Window Help
Ded &SR Ri@ 00 Eeopnoaag U4 >3 wEE EEE

=1

Commands Opentell ama

v
Ready 0 520,619 LM

<18 2.3.(2)-10 =Jt& Cell>
8 2.3.(2)-10 SHHMA 28H2H Layout EHEHIOF 2% EHE AIESHI] MOl
menu > option > Project option0ll Al Grid (LayoutZ 2| A X+ ALO|2] 2t2)&E X0l 0tz & ¢

U= Al =olstlh.

Layout & H|

[w

=& Jge 3012 2tHAS &1 S

Jal
ikl

Schematicgl 2€ 21 amp Layout2 &HSHCH 2= D82 A AW LA HO0F &

a = 28 21 Command®
dUE ArZoA ot Z-EE UL (S 0HE AESHH Macrolt VBSE S0 tA £AHE
=5 RUCt) Menu > View > Ruler > D £ dE6t Z01E ML

02
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Nwell 12[7|
Layer Panel2 nwellS
ol Jeltt.

A

(D]

EH 5}

Seistol 08 2.3.(2)-111 2

= Toolbar® Rectangle2

[t

~'| wid Pro 708 - [amp]
B powct (ol Gt wew Coae Cpegton otece  Verfoton  gpton  Window  Hep
; e E:oopecusad 2402 o »0HE EeE
3% ""| x| Ly LES
- L] . L.
Ll L
piziiitszi B
.
T seen
e s
o
2
1.8
wrtmt
v
et
—tac
bl
e
-t
e
o
et
es_pash
Pt
et
L
et
et
Dt [Purserrcry I ¥ mat R
Cormmand ax
Commands it o a
ommands g of pob
Comm: et
=l
Py 0 %7, 13 I}

ii. Active J12|7]
Layer Panel? activeS
ol JelCh.

M

(|

EH 5}

<08 2.3.(2)-11 N-well 2217|>

X

= Toolbar2| Rectangle= &&{Gt0H 1&2.3.(2)-12 it &

i

4 [ Yww Owls Opwston feiwce Vedomun Qpton rdne e S
DEE SR B -o-E opomag W E reD wOE EeE
ot L = o
R s I
-, et
s m s
| == |
.
-
ek
i
T Btz
——
-
et
o
-
-
s
—
[[ =
[ .
rea_mank
—
_—
it
e
it
e gy
Dt [Feewy T e .. et =
Cormrand B
Cammand> TeamFa -
Carmmand | e
Commands vawer on scive
.
=]
Fuxh o R o

<8 2.3.(2)-12 Active _12|J|>
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ii. Poly 2212

Layer Panel2 polyE & &8t = Toolbarll Rectangle2 &&GH0d & 2.3.(2)-133 20l
Jelch

Mlcﬂﬂﬁwmmmw;mww

o —ax
DFd &R 1 Bl ppewAy HAM B el wER e
Proguct ey nnn-|
~ @ am
.:E-II-
3 amp
L Libravies

o
rote
res_mans
pokytst
et
s
e
(=
et o cont
Dt [ ¢ > —t -
2 x|
[Commands lnver po -
[Cammand® vlayes en poby
-
Fuoady o 389, 43 u.n_l_l

<12l 2.3.(2)-13 Poly 12/7]>

iv. Npuls, Ppuls 12/J]

Layer Panel2 Npuls, PpulsE &8st & Toolbar2l RectangleE &E&3I0 18 2.3.(2)-14
ot 20l O&lCh

B o [@onppoway IR ER S
LES M|

ot _.c.l.

=] i

[Cornmards -Am. on -m...

| Command nmr nn bl

a x|
-
3
o 393,79 s |

<& 2.3.(2)-14 Nplus, Pplus 12/J|>

| oty
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Contact J1¢2lJ|

V.

b4 022.3.(2)-15, 1

Su4¢)

Toolbar®l Rectangle2 & &

=3
-

Layer Panel2 ContactE «

0l J&lCt.

b

nl

2l 2.3.(2)-1614

@

(=]

FEIEE

(-3

OpomAg [ MANE @R

i
i
;
:
i
bo
i
e
|

LR RN

ot

G

b

%

G

248 78

- @ amp
= 23 Cells

Fr

amp

o

L Libraries

“iayer on conkact
Toorming

laymr comtacy

Dltist | fhatseanchy

<& 2.3.(2)-15 Contact 1¢2|7J[>

W) projct el Edt Vew (reste Operstion  [nstance  Verficaton Option  Window el

& LayEd Pro 2005

DhoWAY HAM B o0 wDIR

=[]

7753

POt PRIt ITI IOt IS eI PO T ITeTI TR Ty

amp
- aCells

-
L]
e |
|
a

[y amp
L Librarles

Command® layes wad
Commands vayer on viad

Command> vaver on wal

[Vt | eHerarcty

3

H

<12 2.3.(2)-16 Via 12|JI>
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vi. Metal J2[J]
Layer Panel2| Metall2 S&i5t = Toolbar® Rectangle2 SE&6t0H & 2.3.(2)-1710 &
Ol J&lCh Metal2 €Al 22 g2 ellh

i LayEd Pro 2006 - lamp]

[3 amp
& Libraries

W‘ R : : sl 2 : : : i G- = L
Cormmand

Command> vigrer on metal2
Command> Cancel
Cammand® Cancel

| Ready ] 3,14 M|

<8 2.3.(2)-17 Metal 1¢|2|>

vii. Metal text 212|2]

Layer Panel® MeltxtS &ESt = Toolbar® AZ HAIE Label2 &HEist £ Label& 0
INS M1 Justification?] ATESIAMHEE =d text?] |IXIE HStCh

Label E3

Label

Layer: Inwell j
Rotation : II]

Justification : |LB : Left - Bottom j

Scale : |1 il
0K I Cancel |

<& 2.3.(2)-18 Metal Label F=2It>
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VIN, VIP, Vbias, vou, out, Vis, Vout, VDD, VSSE 18 2.3.(2)-191+ 20| Bt=C4.

& LayEd Pro 2005 - [amp]

EF.‘«mxl Cod Edt View Create  Oporation  Instonce  Vedfication  Oplion  Window  Holp - &
DEW SR B oc[@eoonemar WAR B oD w0k &=
Project 3 )
- @ amp
- g Cells

3 amp
& Libraring

Dkt | furumachy
L

Commared

Commands vayer an metal?
Commands Cancel
Command® Cancel

—)
Fouchy o 383 -14 N
<08 2.3.(2)-19 24 Layout>
22 £ MEGHH Layout Dt 2L E L
® Layout 2=
i. DRC (Design Rule Check) - MyDRC Pro
Menu > Verification > DRCE & & &tCt. MyDRC Pro& 2| Rule 2EZ 2| BrowsesS
K

C:\MyChip Station Pro 2005\Layout\tecfile®] SCMOS_SCN4ME_SUBM_DRC.rul& &
Ct.

Open Bule File L

FE AW [ tecfile | o« ®=erE-
EE _sUBM_DRC, rul
! 2] SCMOS_SCHAME _SUBM_ERC(nweell), rul
Waze
r

A 2] SCMOS_SCNAME _SUBM_ERC, rul

M 01N |SCMOS_SCNAME_SUBM_DRC, rul =l ER{)
IHY STy [Rule files (=.rul) 4| =P

<28 2.3.(2)-20 DRC check>
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MyDRC ProZ 2 RuleOll & 2.3.(2)-2110 0| DRC.rullt20] &It &H
Ct.

8 2.3.(2)-21 2tHO0l L™ CloseE =20 A ™ Verification Errors& 01 =C.

v MyDRC Pro 2005

Broject |
Cell | =]
Rule | | Close
Rule Type
e i~ DRACULA
WRITE THE YERIFICATION GDSI FILE &
WRITE THE 'RESULT,GDS" FILE TO RECORD THE YERIFICATION GDSII
CLOSE THE YERIFICATION ERROR FILE
CLOSE THE 'DRC FILE TO RECORD THE WERIFICATION ERRORS
CLOSE THE YERIFICATION REPORT FILE
CLOSE THE 'DRC' FILE T RECORD THE WERIFICATION REPORT
+= TOTAL ERROR(S) « DISPLAYL 01/QUTPUTL 0] =+
sxxnrrrnrrrerrsr ERECLTIOMN TIME sessssssrrssrrs
END " EECUTION TIME - 145518
V
< >

<12 2.3.(2)-21 DRC check>

Verification Errors E|
# Message
Verification
+ DRC Font si i‘ v Scroll to error
IR v Show Messagqge
" ERC
- LYS Minimize dialog |
Search
~
KCAL Search pattern |*
Load Show All ‘ Hide ‘ Close ‘

<8 2.3.(2)-22 Verification>
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Errordt LI2™ ErrorE HE 226t Layout& 2| ErrorZdd XIE2Z 3tHO0| 0|SdHH

A A0 XA +=FStC

Yerification Errors

# | Message |

0 | RULE 7.1:WIDTH[METAL1] < 0.6

—Verification
" ERC =
rLYS Minimize dialog

Search
-~
CAL ’75t:ar-::h pattern I*

Load | Show All | Hide | Close

<" 2.3.(2)-23 Verification>

&1 LayEd Pro 2005 - lamp]l
wm:mmmmwmm Verfication  Option Window  Helo -8x
NEW &R A o0 [@EecopoBAy “UYHB B ool »HE E=mE

Command> Do ~
Command? LoadResDRC amp
Select Mo abiect selected

Ry o 106, 46.7 M

<8 2.3.(2)-24 Verification>
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Extract & ERC (Spice Netlist Extract & Electric Rule Check) - LayNet Pro
Menu -> Verification = Extract & ERCE & &4 5t(}.

LayNet Proz 2| Rule 2EZ%2| BrowseE

=

C:\MyChip Station Pro 2005\Layout\tecfile\SCMOS_SCN4ME_SUBM_ERC(nwell).rul2

=Ch.

Open Bule File

=
-

=0l

i

P
= SIFD: |5 tecfile | = EB-
L |#] SCMOS_SCMAME _SUBM_DRC, rul
|_-‘§ 3] S Chv SCMHAME _sUBM_ERC(nwell}, rul
L 22 2M  ||5] SCMOS_SCHNAME_SUBM_ERC, rul
F—
[
HHEF =t
L =M
L 2&H
L LIER3 23
=R )] |SCMOS_SCMN4ME_SUBM_ERC (nwell), rul -] 2700
IHY AT |Rule files (=, rul} | =P

<12 2.3.(2)-25 ERC check>

LayNet ProZ 2| Output 2 E%2| Browse

output folderE 2t=10 output folder0il L+ O]

Save S5PICE Output File

£ =d C:\MyChip Station Pro 2005\Layout\0fl

amp.cirg A1 H&EAS S$ECL

PIX

HE YR |5 autput

- «®EckE-

= W=

IF2 (T

|amp, cir ~| HEE)
[SPICE Output files (=.spe) [~ 4

<12l 2.3.(2)-26 Output Y K &>

output path2l

device model name= & &8t £0 Runa
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Generate net and device shapes, Passive
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= LayNet Pro 2005

FEX

Project Browse

Cell |amp =]

Rule |LAYOLIT VERIFICATION RULEWSCMOS_SCH Browse Close
Include | Browse

Cutput |C:WMyChi|:| Station Pro 2005WLayouttectile  Browse

17 Generate net and device shapes] Fule Type

¥ Passive device model name " MyChip v DRACULA

<12 2.3(2)-27 Option & &>

% LayNet Pro 2005 =3

Project

Cell

Cloze

Include

|
|
Bule |
|
|

dis

Qutput

= Rule Type
ot " MyChip & DHACULA

CLOSE THE 'ERC’ FILE TO RECORD THE WERIFICATION ERRORS T

CLOSE THE YERIFICATION REPORT FILE
CLOSE THE 'ERC’ FILE TO RECORD THE YERIFICATION REPORT
= TOTAL ERRORCS) ¢ DISPLAYL 11/0UTPUTL 0] =
s ENECUTIOR TIME seecsmmmmnns

START EXECUTION TIME : 14:35:37
EMD E=ECUTION TIME @ 14:35:44

|

<02 2.3.(2)-28 A3>

CloseE 29 Verification Errors& 0| £CF.
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Yerification Errors

# Message

0 SINGULAR NODE

~¥erification

" DRC Font size —
& ERC

i LYS

v Scroll to error
¥ Show Message

Minimize dialog |

Search
 XCAL ’V

Search pattern I*

Load | Showan |

Hide | Close |

<8 2.3.(2)-29 Verification>

Errordt LI2™ ErrorE HE 226t Layout& 2 ErrorZdd XIE2Z 3tHO0| 0|SdHH

3 A0 XA +=F St

Ed Pro 2005 - [ampl

M) project Cel Edt Vew Ceate Opeaton [stance  Verficaton  Opten  Window sk

Project X amp
- @ amp .
- i Culls

3 amp
L Libraries

(st [Fersmrarcy
Comrmand

DEE S8R iR o- @ ocnocuay 440 P sel »0E Eod

Command> Save Cell amp
Cemmand? Extract
Command? LoadfiesERC amp

By

0 336, 219

<& 2.3.(2)-30 Verification>
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Real Time DRC

Menu - Verification - Real Time DRC - Rule File LoadE & &{56t0{ & & 5tCt. Verification
File2 Real Time DRC.rullt2 = AtE6tH Xl SCMOS_SCN4ME_SUBM_DRC.rul2 At&gt
Ct. Real Time DRC= =X& 22 L MGt= Layoutl ErrorS HitE =& otHAN DRCE ot

Ct.

ot

H al

A

rr
o
rol

DRC Rule Editor 3

DRC Rule Editor
Rule File |C:ﬂMyChip Station Pro 2005#LayoutthecfileSCMOS_SCNAMI ...

SR R R A R R IR R R R i, ~
:#t MY CAD, INC. SHALL NOT BE LIABLE FOR THE ACCURACY OF

:# THIS DESIGN RULE FILE OR IT'S ABILITY TO CAPTURE ERRORS.

:# THE USER IS RESPONSIBLE FOR THOROUGHLY TESTING AND IMPLEMI
4 IT'S FEATURES. #

SRR R R R R R R R G A R R R R R R R R

R R A A R R R A A O
it MOSIS SCMOS 0.35UM DESIGN RULE FOR MYCHIP [REF. HTTP:PWWW.
it TSMC (0.35UM N-WELL) SCNAME_SUBM (LAMBDA=0.2 UM

:it BY MYCAD SUPPORT GROUP

it ¥

£ >

Result

[240) ERROR> ILLEGAL "EXT' OPTION, ONLY: [CC'EHOPP'T] ARE ALLOWED
ERROR> 'PADMETAL' HAS NOT BEEN PREVIOUSLY DEFINED .

ERROR> 'PADMETAL' HAS NOT BEEN PREVIOUSLY DEFINED .

ERROR> Failed to parse the rule file "'C.#MyChip Station Pro 2005#Layouty

Start... | Cumgile‘ Edit ‘ Save ‘Savegs..‘ Close ‘

<& 2.3.(2)-31 Real time DRC>
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@ SPICE Al2dl0l& [MySPICE (Analog Circuit Simulation)]
AIE > D272 > MyAnalogV63 - MySPICE & E45H01 Al8H A|2ICH.

Ll MySpice
File Edit Search Mew Format Options  Analysis Postprocessor  Window  Help

O|e2|d| %|%|@| &| acloc|te| v |op|ez|tF|m| 7|

2 Untitled
Untitled circuit

File Format. AIM-Spice LnT. Cal1

<12 2.3(2)-32 MySpice &!3>

i Open File
Menu > File > Opens &85t & EJ| UM C:\MyChip Station Pro 2005\Layout\output
o amp.cirs d8st = EJ|1E FEU

¥WMyChip Station Pro 2005WLayoutWoutput¥amp. cir

AMP

-~
* WyChip Station LayHet Pro 2005
* Copyright (¢} 1992-2005 WyCAD, Inc.
S TIME = 14:15:09 DATE = 01/27/06
" AMP" LAYOUT CELL
+ GLOBAL YS35:G YOD:P YBIAS VIN YOU
+ GLOBAL Y15 OUT YIP YouT
oD 5 125000 $[NR] $W=2.4 §L=30
R2 5 YBIAS 125000 §[MR] $W=2.4 $L=30
R3 i) OUT 5000 $[NR] $W=4.4 §L=2.2
* # OF RESISTOR MR B )
N £
M1 YOD YOu YOu YOD PMOS W=10U L=0,7U A5=9. 4P P5=3, 88U AD=13P PO=12.6U
M2 YOD YOu out YOD PMOS W=10U L=0,7U 45=9.4F P5=3,88U AD=13P PD=12.6U
M3 YOO auT YoUT YOO PMOS W=10U L=0.70 45=9 4P P5=3.88U 4D=10P PD=5.33333U
LES YOD out YouT YOD PMOS W=10U L=0.70 45=9.4F P5=3.88U AD=10P PD=5.33333U
M5 YOO auT YouT YOO PMOS W=10U L=0.70 45=9.4F P5=3.88U 4D=10P PD=5.33333U
* # OF MOSEF PMOS & 5]
*
HE Y35 VBIAS  VBIAS Y33 HMOS W=10U L=0.7U 45=11.5F P3=8 96667U 4D=15P PD=18.EU
M7 Y585 VBIAS YIS Y55 HMOS W=10U L=0.7U 45=11.5F P5=8 966670 A0D=8.5F FD=1.7U
M3 You YN YIS Y33 HMOS W=10U L=0.7U AS=13P PS=12,6U AD=8.5P PD=1.7U
M3 Y33 VBIAS YIS Y33 HMOS W=10U L=0.7U A5=11.5F P5=8 966670 AD=8.5F PD=1.7U
M10 YIS YIP out Y33 HMOS W=10U L=0.7U 45=8,5P P5=1.7U AD=15P PD=18.6U
M1 Y33 VBIAS YouT Y33 HMOS W=10U L=0.7U 43=11.5P P3=8 966670 AD=10F PD=5.33333U
M12 Y35 VBIAS YouT Y33 HMOS W=10U L=0.7U 45=11.5P P3=8 966670 AD=10FP PD=5.33333U
M13 Y35 VBIAS YouTt Y33 HMOS W=10U L=0.7U 45=11.5P P3=8 96667U AD=10FP PD=5.33333U
* # OF MOSEF NMOS 8
*
C1 youTt 3 0.100001P
+§[LC]
* # OF CAPACITOR C N
b d

<18 2.3.(2)-33 Layoutil Al ==& Netlist>
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SCN4M_SUMB SPICE BSIM3.txt &
amp.cirlZt2 0ff C:\MyChip Station Pro 2005\Layout\spice file2] SCN4M_SUMB SPICE

BSIM3.txt LS 0 21, AMEdIOIEE oIl A8t signal & bias 82 S JIYE

Ct.
Eet AM2d0lE8E ot RlolA 2R 8l FE== 0t 82 24 Ad 221
20l =422 XclE otdl, g8 == Eal=L0h

MySpice - [C:¥%MyChip Station Pro 2005 LayoutWoutputWamp.cirl

E File Edit Search Mew Format Options  Analysis  Postprocessor Window  Help
D||@| %|2%/@ &| ac|oc|te| v|op|rz/Tr| |

NP -~
w MWyChip Statjon LayNet Pro 2005

** Copyright(c) 1992-2005 WyCAD, Inc.

+4 TIME = 14:15:09 DATE = 01/27/06

+"AMP" LAYOUT CELL

+, GLOBAL VS5:G VOD:P YBIAS VIN VOU

OO e AT R uauT

R Voo 5 12600

+$INR] $W=2.4 $L=30

R2 5 ¥BIAS 125000

+$[NR] $W=2.4 $L=30

OUT 5000

+$INR] $W=4.4 $L=2.2

* # OF RESISTOR HR c 3

*

M1 VDD You You YOD PHOS W=10U 45=9, 4P P3=3.
Mz VoD You ouT YoD PHOS W=10U L 459, 4P P3=3.
M3 VoD ouT Yout YoD PHOS W=10U A5=9,4p P3=3.
&} VoD ouT Yout YoD PHOS W=10U A3=3, 4P P3=3,
(i1 VoD our Yout Yoo PHOZ W=10U A3=3, 4P P3=3,
* # OF MOSEF PHOS - B

*

HE VS5 VYBIAS  VBIAS ) NMOS W=10U

L VBE  VBIAS VIS ¥es HMOS W=10U

HE Vol VI VIS Ves NMOS W=10U

V33 VBIAS VIg Va3 NHOS W=10U

W VIS YIP ouT ¥a3 NHOS W=10U

M11 VS5 VBIAS Yout ) NMOS W=10U

Mz VEE VBIAS Yout Ves NMOS W=10U

LK) V3E VBIAS Yout Va3 NHOS W=10U

* # OF MOSEF NMOS 8

*

[y yout 3 0.100001P

+§[C]

* # OF CAPACITOR C 1

DD YOD 0 DC 3,3V

Y55 Y55 0 OC oY

Vin VIN O DC 1.65 AC D

Vip VIP 0 DC 1,65 AC 1

LAC DEC 1010 10000WEG

+ TEMC 0352P4M

+ SPICE BSIM3 YERSION 3.1 PARAMETERS

+ SPICE 3{5 Level &, Star-HSPICE Level 43, UTMOST Level &

MODEL NMOS NMOS ( LEVEL =43

WFRRION = THOM = TOX = "7.RF-4 b
| File Format: Standard SPICE [Ln 1, Call

<02 2.3.2)-34 == Netlist2 L

010
o
g
0y
v
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RUN

Menu - Analysis - Run Standard Spice File=

SELG

()

Magnitude S

(A ERBHCE,
Select Variables To SlotZ WAl &5t= Z 1 v[vout][voltage]E
ot1), DB Scale2 XM IAdA OKE SEC.
select Yariables To Plot |z

Before AlM-Spice can perform the requested analysis, vou should select one
of more circuit variables to plot during simulation. Please complete the figlds
below and prezs OK. Then choose the command "Start Simulation'" from the
Contral meru.

Wariables in circuit [zelect one or mare]:

Frequency [frequency]
w[vdd] [voltage)

w[8] [voltage]

v[vbiaz] [voltage)

3] [woltage]

wlout] [woltage)

]| AC Options

& Magnitude
" Phase

Cancel |

[

" Amiz Format... |

w[wves] [voltage) ]
Speed zearch:
| [ Do not show i the future
<18 2.3.(2)-35 EE plot & &>

MySpir.‘e - [C:¥WMyChip Station Pro 2005%LayoutWoutput¥amp. cirl
Control  Format  Window Help

EHSt1], AC OptionsOll M

_I_ILIﬂI_IJ

v{vout)

. mv(vout] [dE]

T T T T T
102 104 105 106 107 108 104 100

Frequency [Hz]

Ac Analysis

ol =2

[w—

HittH O
[ ==

<1g 2.3.(2)-36>

Aot=

Z Select Variables To slot Z0AM &

AC Option0l 4 PhaseE MESiA OKE SEL.

67

Z 3t v[vout]E S EHGID



Select Circuit Yariables To F‘Iut[g]

Wariables in circuit;

[Select one or maore]
Frequency [frequency] A Cancel
w[wdd] [voltage] = 4|

(5] [waoltage) AL Options
v[vbias) [voltage) .

vl3] [voltage) I Magnitude
"."[I:Iut] [\-'Dltage] ...............
w[vou) [voltage

l

[” DE 5cale

Y Az Format... |

w[vout] [waltage]
wivez] [voltage] |

Speed zearch:

<8 2.3.(2)-37 £ plot & &>

L3 MySpice — WhiyChip Station Pro 2005WLayoutWoutputamp. cir]

File Edit Control  Format  Window  Help
| &

vivout)

my{vout] [dB
5o 2o [4E]

v{vout) |;| |§| |E‘
- mv{vout] [Deg)

105 106
Frequency [Hz]

Ac Analpsis

<1g 2.3.(2)-38 >

2 2.3.2)-383 20| AIEHO0IM ZBE =2

0

otJ| ®Igt BE H&S0|l UHEIHLH menu
- Control = Start SimulationS & & 5HC}.

[ Rty
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Simulation Statistics

Tokal rurnber of ikerations: 18

Total analvzis time; 0 zec
Timne zpent in device loading; 0 zec
Time spent in L) decomposition: 0 zec
Timne =pent in matns zoking: 0 zec

<72l 2.3.(2)-39 A#ZA D>

Simulation Statistics& S & °16l1) OKE 29 AISd0|&0| A2 =},

- my(vout) [Deg]

13 1
Frequency [Hz]

[Simulation Done e
<02 2.3.(2)-40 A3 >
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Ol StHAN Z8L0] LIEIHLIAI 22 H=20= menu = Format = Auto Scale2 & &4
0 .

ot Ztgtol OfcH O 20 LHEHHT

[C:WMyChip Station Pro 2005WLayoutWoutputWamp. cirl

[ie EdR Vew Comwol Fopmat MWindow [elp
i q n]ﬁ i

[ mvivoul] [Deg)

vivaut)

wvivout) (d8]

Frequency [Ha|

<8 2.3.(2)-41 S5 ItE>



=
[

(3) Layoutdt Schematic Hl &4

(1 Netlist Bl

[MyLVS (Hierarchical Layout Versus Schematic Netlist Comparator)]

MyLVSE Layoutdt Schematicl Al =& & NetlistE 4|
Verification > LVSE & & otH MyLVS Pro& 0| £C4.

WSt LayEd Pro 200500 A Menu =

%5 MyLVS Pro 2005 3]
Fule and Discrepancy Mode
Bule || Browse w LWS
Dise, [ Erowse - BYE
Layout or Schematic1
Project [ Browse
Type =l cen | =
Schemnatic or Schermatic? Clase
Schematic | Browse
Tupe [SPICE x| Cel | ~|| Option
<12 2.3.(3)-1 MyLVS &8>
Rule & Discrepancy
Rulefil= LayNet ProOlM AIESt rule TIYZ2 AISSHCE. C:\MyChip Station Pro
2005\Layout\tecfile\SCMOS_SCN4ME_SUBM_ERC.rul2 &&i&tCt
Disc(Discrepancy)llt2 2 & Netlistel Hln Z2 25 L6 RuleOl 225 B2E =+
UEE WL =2 o ELC C:\MyChip Station Pro 2005\Layout\Work\amp._000il amp.dis2
&8tCh. amp._00 It 2 LayEdOIA amp Cell 84 Al 4J]= ZCHO0IC
Save Discrepancy File E]
HE SIFD: |5 amp, 00 s e EerE
LH 3‘9@)\1
T
HHE St
)
H =M
B
L &FE
lHHE J =23
ER =T lamp ~l HTHE)
OF & AT |Discrepancy files (= dis) | | 4
<8 2.3.(3)-2 Discrepancy I MA>
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Layout or Schematicl
Project0il Al C:\MyChip Station Pro 2005\Layout\work\amp.prjE
0Il0l= LayoutOllM 2HER/[E Project2t Cell0] MHAs22 MHE
otcA® Schematic LibraryE E2™ =L Typedtlll=
X ZHEC HIIME SpiceE ALE

s 20
FClOf QUCH ellt svsE
HE BFJ2 SpiceE Q

8|.D§ /\-IEHE|O.| O|E|.

AsE 20l

Schematic or Schematic2

Schematic Editor0il Al =Z8t NetlistE =d 2L
C:\MyAnalogV63\schematic\output\amp.cirS =ci=Lt. (Include.inc fileOl Z&t & Xl %S It

2= =20k MOS modeldt= HlWot=0l 2HIF 8LLt)

Open Hetlist File X
= 230 [ output = cf BE-
@ampjc,cir
WEZ2M  #Eamp_noCeRz,cir
(T
HIgh 23
LH2M
LH ZHE
LH L1\Ea°—43 =2
OH 01N |armp, cir | ERe)]
O AT |Net|ist filag (= spci=cir«natix spii=sp} ﬂ E= S

<& 2.3.(3)-3 HlwE Netlist LS S =2Ct>
TypeetOll= SpiceE & &i&tCH CDL, HSPICE, PSPICE Type2| Schematic Netlist= Bl

JtsotCh.

% MyLVS Pro 2005 3
Rule and Discrepancy Mode
Rule [WecileWsCMOS_SCREME_SUBM ERC.l Browse | [ & LVS
Disc, |C:WMyChip Station Pro 2005%Layout®work  Browse - BV
Layout or Schermnaticl
Project [ Browse
Type =1 cell | |

Close
Option

Schematic or Schematic2
Schematic |‘MyAnaIogVE&‘WSChematicWoutput‘w‘amp.cir

Type SPICE v) Cel |

Browse !

<71& 2.3(3)-4 Option &I EH>
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Mode

LVS (Layout Versus Schematic)2t SVS (Schematic Versus Schematic) & JtXIE C+ HlW

g 2 UCL 0DIAE LVSE WEsiCh

Option
? BR0le 222 AXHAN e BR011, OIREeE &
EYHRAE LEtH= S 20ICH OKE 24 8tlt.

Options for Myl Y5 Pro

Mo CMOS reduce option

[L] CMOS reduce option (MNOR and NAND)

(LT CMOS reduce option (MOR. MANDLACT and GA[H

[F1 A&ll unused devices will be filtered from checking

[E] &ll parallel devices will remain “unsmashed”

[5] All the parallel MOS-series with the same i/o will be smashed
[#] Mo swapping of inputs will be allowed

[U] Only the unmatched devices on matched node will be reported
[R] &ll series resistors will be smashed

[&] &ll series capacitors will be smashed

[P] The capacitor polarity will be checked

[B] Bulk node will be compared

o o o oo 2 ) [ i v

Special Values

Mumber of listing devices |10U MULDELW |V

Tolerance for device size comparison

A tolerance percentage of a tr, effective width (0<=n <=100} ,]Uui
& tolerance percentage of a transistor width (0<=n <=100) ’57
A tolerance percentage of a transistor length (0<=n <=100) ’57
Atolerance percentage of a capacitar area (0<=n <=100) ,57
A tolerance percentage of a capacitor value (0<=n <=100} ,57
A tolerance percentage of a dinde area (0<=n <=100} ,]Ui
& tolerance percentage of a diode perimeter (0<=n <=100) ’mi
A tolerance percentage of a resistor value {0<=n <=100) ,]Ui

QK. Apply | Default | Cancel |

<18 2.3.(3)-5 Option & EH>

% MyLVS Pro 2005 3]
Fule and Discrepancy Mode
Fule | RULEWSCMOE_SCNAME_SUBM_ERC.RUL  Browse @« LVS
Dise, [Fro Z00EWLayautiwarkiamp, (00Wamp,dis  Browse " BVS
Layout or Schematic1
Project |1i|3 Station Pro 2005WLayouttworkitamp, pri EUE
Type =1 cell [amp =]

Schematic or Schematic2 Close

Schematic |‘MyAnaI0gVBBWschematichutput’v\v‘amp.Cir Browse

Tupa |SPICE | call | || Dption

<08 2.3.3)6 &>

72 2.3.(3)-62 20| HAE 5 RunS =2 &

02

AI21CH

Netlist& 2| D]



@ Discrepancy It 20l
MyLVSJt 22 & = Message& 0lAl ErrorE &olgr &= UL

% MyLVS Pro 2005 X

—Rule and Discrepancy ~Mode —
Rule |3WSCMOS_SCNdME_SUBM_EHC(nWEII),rL|| Browse I L I
Disc. |rn 2005 Lay outFwarkamp, 00 ampl.dis Browse | ©EYE

~Lavout or Schematic
Project |1i|3 Station Pro 2005 Layoutttworkiamp.pri Browse | Bun
Type SFICE | Cell Ial'ﬂIJ LI

—Schematic or Schematic? Close
Schematic |‘M5.'.-’-‘-.naIogVESWschematicWoutput‘w‘amp.l:ir Erowse |
Tupe |SPICE | cell | =|| Option
MUMBER OF UN-MATCHED LAYQUT DEUICES = 1 ~
MUMBER OF DISCREPAMCIES 0 =
MUMBER OF UMN-MATCHED AMD DISCHEF‘ANCIES = 0
srrrrrrrrrarrrss EACCUTIOMN TIME #xsssssrsssssss
START EXECUTION TIME @ 16:00:08
EMD ExECUTIOM TIME : 16:00:08
>y LMS-CHECK COMPLETED <<<{<< i
< >

<Jg 2.3.(3)-7 &#Z >
B0l = CloseE 2™ Verification Errors&0| =Cf. Message& 2 ErrorE

Layout&t2| ErrorXI 822 3H0| 0|S&StHCh.

% LayEd Pro 2005 - [amp]

[ project Col Edt Wew Create Opegatin utece  Vedicatin  Option  Window  Helo
D &h B oc@oopcaar HABE PED
Project 3 x """“|

FEI AN EIE)

- @ amp
3 Calls

3 amp
L Ubrarles.

Varlfication Errors

Werlficath
© DAG " | & Serellw error ‘
- :“c Flsize J % Show Message i
Minimize dislog | 1] L
3 L¥s Search __—l 7 (I
b Search Fllllan
Lond | Showan | pae | gese |[SUERE
PP | - [ L |
Dytist [ Pubserarchy ¢ ¥
| Command o x|
Eelects Mo obiect relected -
Command> Lvy
Command> LoadFeilVE amg
i
=
| Ready 0 578, %5 M
<& 2.3.(3)-8 Verification>
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® Layout Spice Simulationd} Schematic Spice Simulationd| 12

File Edit ¥iew Control Format MWindow Help

o o B0 g2l 2

B vivout)

a0 myivout] [dE]

E.0

0.0

20.0

1! 102 Jus Ju Jli 106 jul 108 1 1010
Frequency [Hz]

i wlvout)

my[vout] [De
o fvout] [Deg]

1000+

Il

-100.0

s s 3 1 109 jua w? 10# JUgl juil

Frequency [Hz]

| Simulation Done [

<8 2.3.(3)-9 Z IS (from layout)>

X MySpice
Do Edit Mew Coowol Fopmat Window Help

CEEE [}

wvfvout) [48]

Frequency |Hz]
1= |wivout) =) 3

myfvoul) [Deg]

Fraqaoncy [Hz]

<18 2.3.(3)-10 Z JttE (from schematic)>
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(4) Layoutdata H 2t
@ CifGDS Pro

MyChip Station Pro = CifGDS Pro ( Data Converter2 Al MyChip2| Layout& HE MaskHl &2

|8 Y (GDSI, CIF, DXF)Z2 Bi& & = U2H, 0128 WS MyChiplz Hat & =& U

Ch. &£t MYsE ASHSST JIs6ICh 4

047/ M= MyChip To GDSIZ Biststs MZ 20172

o
[wl

i Mode
MyChip To GDSII= « &5t}

ii.  MyChip To GDSII
Project= C:\MyChip Station Pro 2005\Layout\Work\amp.prjiE& & & &tCt. GDSIl File2 Work
folder0ll amp.gds=Z Technology= SCMOS_SCN4ME_SUBM.TEC2 2 At= Kl & & L.

ii. Preferences
GDSIl Version2 MaskAl & gHAal(f gt

rr

HES HdEHECL HIIME 6.0HHES & EEHT.

iv. Cell name

Case sensitiveS & & SHCY.

] CifGds Pro 2005

mode
+ hyChip To GDSII tAyChip To GDSI
" MyChip To CIF Project |y Chip Station Pro 20084 a
© MyChip To DXF GDSIl File  [CAMyChip Station Pro 2005WLa Browse,.,
i GOSI To MyChip . .
~ GOSNl To CIF Technology |C.WMyCh|p Station Pro 2005%0a %
 GDSI To Text
~ CIF Ta MuChi Preferences
o M-TIR GDSII Version
&L GOSN Ver 6.0 (recammended) + |
" D¥F To MyChip
~ Message li chopping polygons whose nurnber of
4y \-'EI‘TI%ESQIS greater than this nurmber,
cell name -
i+ Case sensitive v Merging reference libraries into a single stream
 Upper case [ Ignore group
" Lower case
Lavers | Translate Close

<% 2.3.(4)-1 Layout GIOIEf &>
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J8 2.3.(4)-11 20| 2=5H TranslateE =ci & dAI2ICH

] CifGds Pro 2005 =T
rmode
" My Chip To GDSII Message
i MyChip To CIF e 3tut 7 1] ~
y-np e medtet 18D
" My Chip To DxF cont 1] 1]
) mel 0 0
~ GOSI To MyChip Dpeg H B
¢~ GDSI Ta CIF Dot 00
 GDSI To Text L
¢ CIF Ta MyChip e et 0O
++ Wiite Gds file (C#MyChip Station Pro 2005%Layout
i CIF To GDSI [ %eqc Eampd] g
e~ i . # of boundary
0xF To MyChip . ﬁ cu“:atp : 99
& M #oftext
Besaae ‘doftoal ¢ 807
i Cell Size : 35,600 -26.800_ 36.400 28,500 [um]
cell name Il Succeed in converting the MyChip file to GDS,
“
" Upper case F3 S
" Lower case
| ‘ iClose
<Zlg 2.3.(4)-2 &#HZ >
Layer mappingZ tE 2 =+ ULt =010 H2H CloseE = &= E2 =

C:\MyChip Station Pro 2005\Layout\Work(il amp.gdsE Q1 &tCH.

EEkX
OEE BRE 2AW SAFNE S TSWH) "
@5 ©- 3| Pl | @
%40 |3 CH#MyChip Station Pra 2005WLayoutitwork v/ Bos vil%-
Ele X 0E E/ - ESSHEY
= e ~| [amp, 00 o =H 2006-01-13
[ MS0Cache “bamp.ini KB P& &% 2006-01-12
) MyAnalogVs [Fcitgds,log KB 2AH 2T 2006-01-13
= [ MyChip Station Pro 2005 [nFdre.log 106KB 24 7] 2006-01-12
& Bin [Flavnet log TIKE M #7| 2006-01-12
) Data [Flvs.log KB 2 2 2006-01-13
= Demo [ amp. gds EKB GDS I 2006-01-13
3 Help 5 RESLILT.GDS B GDS M 2006-01-12
=5 Layout Eamp, prj KB PRJ I} 2006-01-12
= output [ DRC.REP 14KB REP I 2006-01-12
) spice [ LAYNET REP BKE REP i 2006-01-12
o tectile = DRC, sum KB SUM I 2006-01-12
& work (B LAYMET sum KB SUM D2 2006-01-12
) PadsPWR
() Program Files v
< > < b3
2605 DY £& 3 L 2006-01-13 27 11:05 37): 52,08 52.0KB 9 LY BEE

<08 2.3.4)3 AMB MU0l MHEICH>
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APPENDIX

A  Technology File
A.1. SCMOS_SCN4ME_SUBM.TEC

#

ke

% definition

H
H

nwell
active
thk_active
poly
nplus
pplus
poly2
contact
via
metall
metal2
via2
metal3
via3
metal4
glass
probe
res_mask
polytxt
meltxt
me2txt
me3txt

me4txt

#

ke

% stipple_file

H
H

C:\MyChip Station Pro 2005\Layout\tecfile\stipple.Ist

#

ke

% cif_name

H
H

nwell CWN
active CAA
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thk_active CUK
poly CPG

nplus CSN

pplus CSP

poly2 OPS

contact CCC
via Cvi

metall CM1
metal2 CM2
via2 Cv2

metal3 CM3
via3 Cv3

metal4 CM4
glass COG

probe XP

res_mask CRM
polytxt CPT
meltxt CM1T
me2txt CM2T
me3txt CM3T
me4txt CM4AT
#

% dxf_name

#

nwell DXF

active DXF

thk_active DXF
poly DXF

nplus DXF

pplus DXF

poly2 DXF

contact DXF
via DXF

metall DXF
metal2 DXF
via2 DXF

metal3 DXF
via3 DXF

metal4 DXF
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glass DXF

probe DXF

res_mask DXF
polytxt DXF
meltxt DXF
me2txt DXF
me3txt DXF
me4txt DXF

#

ke

% gds_num

H
H

nwell 42

active 43
thk_active 60
poly 46

nplus 45

pplus 44

poly2 56

contact 25
via 50

metall 49
metal2 51
via2 61

metal3 62
via3 30

metal4 31
glass 34

probe 26
res_mask 79
polytxt 74
meltxt 75
me2txt 76
me3txt 77
me4txt 78
#

% color

#

nwell 255 255

active 0 198



thk_active

255 255 0

poly 255 0 0

nplus 196 0 196

pplus 255 161 0

poly2 255 128 64

contact 128 128 128
via 125 125 0

metall 0 0 250
metal2 0 255 255
via2 0 198 0

metal3 255 213 0
via3 255 128 0

metal4 212 153 255
glass 255 255 157

probe 255 0 0

res_mask 0 255 0
polytxt 255 0 0
meltxt 0 0 255
me2txt 0 204 204
me3txt 255 213 0
me4txt 212 153 255
#

% fill_style

#

nwell empty

active stipple_9

thk_active empty

poly stipple_9

nplus stipple_3

pplus stipple_3

poly2 stipple_10

contact solid

via solid

metall stipple_2

metal2 stipple_3

via2 solid

metal3 stipple_2

via3 solid

metal4 stipple_3
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glass solid

probe empty

res_mask empty

polytxt empty

meltxt empty

me2txt empty

me3txt empty

me4txt stipple_5

#

% line_color

#

nwell 255 255 0

active 0 198 0

thk_active 255 255 0
poly 255 0 0

nplus 196 0 196

pplus 255 161 0

poly2 255 128 64

contact 128 128 128
via 125 125 0

metall 0 0 250
metal2 0 255 255
via2 0 198 0

metal3 255 213 0
via3 255 128 0

metal4 212 153 255
glass 255 255 157

probe 255 0 0

res_mask 0 255 0
polytxt 255 0 0
meltxt 0 0 255
me2txt 0 204 204
me3txt 255 213 0
me4txt 212 153 255
#

% line_style

#

nwell 0

active 0
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thk_active
poly
nplus
pplus
poly2
contact

o O O o

via 0
metall

metal2

via2 0
metal3

via3 0
metal4

glass 0
probe 0
res_mask
polytxt

meltxt

me2txt

me3txt

med4txt

#

o O O o o o

ke

% line_width

H
H

=

nwell
active 1
thk_active
poly
nplus
pplus
poly2
contact

N

via 1
metall
metal2
via2 1
metal3
via3 1

metal4
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glass 1

probe 1

res_mask 1

polytxt 1

meltxt 1

me2txt 1

me3txt 1

me4txt 1

#

% line_color_sel

#

nwell 255 0 0

active 255 0 0
thk_active 255 0 0
poly 255 0 0

nplus 255 0 0

pplus 255 0 0

poly2 255 0 0

contact 255 0 0
via 255 0 0

metall 255 0 0
metal2 255 0 0
via2 255 0 0

metal3 255 0 0
via3 255 0 0

metal4 255 0 0
glass 255 0 0

probe 255 0 0
res_mask 255 0 0
polytxt 255 0 0
meltxt 255 0 0
me2txt 255 0 0
me3txt 255 0 0
me4txt 255 0 0
#

% line_style_sel

#

nwell 0

active 0
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thk_active
poly
nplus
pplus
poly2
contact

o O O o

via 0
metall

metal2

via2 0
metal3

via3 0
metal4

glass 0
probe 0
res_mask
polytxt

meltxt

me2txt

me3txt

med4txt

#

o O O o o o

ke

% line_width_sel

H
H

w

nwell

w

active
thk_active
poly
nplus
pplus
poly2
contact

w W w w

via 3
metall
metal2
via2 3
metal3
via3 3

metal4
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glass 1

probe 1

res_mask 3

polytxt 3

meltxt 3

me2txt 3

me3txt 3

me4txt 3

#

% path

#

nwell 1.000 O 0.000
active 1.000 O 0.000
thk_active 1.000 O
poly 1.000 0 0.000
nplus 1.000 O 0.000
pplus 1.000 0 0.000
poly2 1.000 0 0.000
contact 1.000 O

via 1.000 O 0.000
metall 1.000 O
metal2 1.000 O
via2 1.000 O 0.000
metal3 1.000 O
via3 1.000 O 0.000
metal4 1.000 O
glass 1.000 O 0.000
probe 1.000 O 0.000
res_mask 1.000 O
polytxt 1.000 O
meltxt 1.000 O
me2txt 1.000 O
me3txt 1.000 O
me4txt 1.000 O

#

ke

% datatype

H
H

nwell

active

0.0
0.0
0.000
0.0
0.0
0.0
0.0
0.000
0.0
0.000
0.000
0.0
0.000
0.0
0.000
0.0
0.0
0.000
0.000
0.000
0.000
0.000
0.000

0.0

0.0

0.0
0.0

0.0

0.0

0.0
0.0
0.0
0.0
0.0
0.0
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thk_active
poly
nplus
pplus
poly2
contact
via
metall
metal2
via2
metal3
via3
metal4
glass
probe
res_mask
polytxt
meltxt
me2txt
me3txt

med4txt

#

o O O o

o O O o o o

ke

% textsize

#
nwell
active
thk_active
poly
nplus
pplus
poly2
contact
via

metall
metal2
via2
metal3
via3

metal4

0.5
0.5

0.5

0.5

0.5

0.5

0.5

0.5

0.5

1.0

0.5

0.5
0.5

0.5

0.5
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glass 1.0

probe 1.0
res_mask 0.5
polytxt 1.0
meltxt 0.5
me2txt 0.5
me3txt 1.0
me4txt 1.0
#

% priority

#

nwell 17

active 11
thk_active 10
poly 6

nplus 8

pplus 9

poly2 5

contact 15
via 14

metall 4
metal2

via2 13

metal3 2
via3 12

metal4 1
glass 16

probe 18
res_mask 7
polytxt 23
meltxt 22
me2txt 21
me3txt 20
me4txt 19
#

% sys_color

#

background 0 0 0
foreground 255 255 255
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text
noselect
cellbound
grid

drag
error

ruler

255
0

255
255
255
255
255

instance_select

edge_vertex

#

255
128
255
255

255

255

255

255

255
255

ke

%

H
H

rule

DRC_RULE

EXTRACTION_RULE

#

ke

A.2. STIPPLE.LST

stipple_1
ffff3c3c
stipple_2
ffff2222
stipple_3
ffff4444
stipple_4
ffff6060
40111160]
stipple_5
ffff8282
stipple_6
ffff0000
SQUARE ]
stipple_7
ffff4040
stipple_8
ffff6060
stipple_9
ffff5555
40]
stipple_10

ffff4242
ffff2424
ffff8888
ffff1111
ffff1111
ffff8888
ffff0000
ffff0000

ffff3838
ffff8282
ffff1818
ffff8181

ffff0101
ffff2020
ffff0000
ffff0000
ffff5555
ffff0000

ffff8400

ffffc3c3
ffff2424
ffffa444
ffff8888
ffff2222
ffff1111
ffff6060
ffff0000

ffff4444
ffff8282
ff0000
ffff8181

ffff8080
ffff0202
ffff6060
ffff0000
ffff0000
ffff5555

ffffL090

ffff3c3c
ffff3c3c
ffff2222
ffff4444
ffffa444
ffff2222
ffff6060
ffff0606

ffff8282
ffffa444
ff0000
ff0000

ffff4040
ffff0404
ffff6060
ffff0606
ffff5555
ffff0000

ffff0002

255

ffff2424
ffffc3c3
ffff1111
ffff2222
ffff8888
ffffa444
ffff0000
ffff0606

ffff8282
ffff3838
ffff8181
ffff0000

ffff2020
ffff0808
ffff0000
ffff0606
ffff0000
ffff5555

ffff2410

ffff2424
ffff4242
ffff8888
ffff1111
ffff1111
ffff8888
ffff0000
ffff0000

ffff8282
ffff0000
ffff8181
ffff1818

ffff0202
ffffL010
ffff0000
ffff0000
ffff5555
ffff0000

ffff0085
89

ffff3c3c ffffc3c3 ffff4242 ffff4242 ffffc3c3
ZigZags [ ZigZags 456 6 5]

ffffa444 ffff2222 ffff1111 ffff8888 ffff4444
Stripes [ Stripes 1355 ]

ffff2222 ffff4444 ffffe888 ffff1111 ffff2222
Stripes [ Stripes 45 7 ]

ffff0606 ffff0606 ffff0O00 ffffOO00 ffff6060
BrokenStripes.Debug [ BrokenStripes.Debug

ffffa444 ffff3838 ffffOO00 ffff3838 ffff4444
Stripes [ Stripes 0 3]

ffff0000 ffff0O00 ffff1818 ffff1818 ffff0000
Polygons [ Polygons 8 45 11 11 0 2

ffff0404 ffff0808 ffff1010 ffff0101 ffff8080
ZigZags [ ZigZags 13598 11 ]

ffff0606 ffff0606 ffffOO00 ffff0OO00 ffff6060
Polygons [ Polygons 10457 7 0 1 CIRCLE ]
ffff0000 ffff5555 ffff0000 ffff'5555 ffff0000
Crosses.Debug [ Crosses.Debug 3011110

ffff0000 ffff8a20 ffff0004 ffff4021 ffff0880



ffffA008 ffff0420 ffff2101 ffff0010 ffff1202 ffff4090 BrokenStripes [ BrokenStripes 6 0 11 11 -10

1]

stipple_11 ffff0000 ffff0OO0 ffff0O00 ffff1010 ffff0OOO0 ffffOO00 ffffOO00 ffff1111 ffffOO00 ffffOO00
ffff0000 ffffL010 ffffOO00 ffff0OO00 ffff0O00 ffff1111 Crosses[Crosses9088030]

error ffff8181 ffff4242 ffff2424 ffff1818 ffffl1818 ffff2424 ffff4242 ffff8181 ffff8181 ffff4242 ffff2424
ffff1818 ffff1818 ffff2424 ffff4242 ffff8181 Crosses.Debug [ Crosses.Debug7451111050]

Verification File
B.1. SCMOS_SCN4ME_SUBM_DRC.rul
R

# MyCAD, Inc. shall not be liable for the accuracy of #

;# this design rule file or it's ability to capture errors. #

;# The user is responsible for thoroughly testing and implementing #

;# it's features. #

HHH R R R R B R R R B R B T R R
HHH R R R R R R R R R B T R R
;# MOSIS SCMOS 0.35um Design rule for MyChip (ref. http://www.mosis.com) #

;# TSMC (0.35um N-well) SCNAME_SUBM (Lambda=0.2 um) #

;# by MyCAD Support Group

#

;# Support Information:

# #
;# This rule file is supported by MyCAD, Inc. customer support. #

;# For contact information consult support@seloco.com #

# #
;# Revision History: #

# #
# 08/17/2004 Build #
# #
;# 08/20/2004 First Release #

T R
T R
;# DESCRIPTION BLOCK #
T R
;technology layers: nwell active thk_active pplus nplus poly poly2 contact

; metall via metal2 via2 metal3 via3 metal4
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; glass

; probe (non-fab layer used to highlight pads)

*DESCRIPTION

LAMBDA =0.2

CHECK-MODE = FLAT

B R H A R AR R
;# LAYER BLOCK #
B R AR R AR R
*LAYER

SUBSTRATE = pbulk

CONNECT-LAYER = psub nwell psd nsd poly poly2 metall metal2 metal3 metal4

B AR R H AR R
;# OPERATION BLOCK #
B A R R H AR R
*OPERATION

NOT pbulk nwell psub

AND active pplus pactive

AND active nplus nactive

OR pplus nplus allselect

AND pactive poly pgate

AND nactive poly ngate

NOT pactive pgate psd

NOT nactive ngate nsd

AND psub psd pplug

AND nwell nsd nplug

AND pplug contact ppcont

AND nplug contact npcont

; Interlayer connection

CONNECT metal4 metal3 BY via3
CONNECT metal3 metal2 BY via2
CONNECT metal2 metall BY via
CONNECT metall poly BY contact
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CONNECT metall poly2 BY contact

CONNECT metall psd BY contact

CONNECT metall nsd BY contact

; Substrate & Well connection

SCONNECT psd psub BY ppcont

SCONNECT nsd nwell BY npcont

B AR AR R
; n-well(Lambda base)

B AR R AR R

WIDTH nwell LT 12 "Rule 1.1:width(n-well) < 12"
EXT[N] nwell LT 18 "Rule 1.2:space(n-well) diff vtg < 18"
EXT[N] nwell LT 6 "Rule 1.3:space(n-well) same vtg < 6"

T T
; active(Lambda base)
T

WIDTH active LT 3 "Rule 2.1:width(active) < 3"
EXT active LT 3 "Rule 2.2:space(active) < 3"

ENC pactive nwell LT 6 "Rule 2.3:well edge < 6"

EXT nactive nwell LT 6 "Rule 2.3:well edge < 6"

ENC nplug nwell LT 3 "Rule 2.4:well contact space < 3"

EXT pplug nwell LT 3 "Rule 2.4:well contact space < 3"

AND nactive pactive npact

ERROR npact "Rule 2.5:n0 overlap violation"
SELECT pactive OVERLAP nactive overpact

SELECT nactive OVERLAP pactive overnact

NOT pactive overpact notoverpact

NOT nactive overnact notovernact

EXT notovernact notoverpact LT 4 "Rule 2.5:space(nactive,pactive)<4"

B AR R A AR
; thick active (Lambda base)

B AR AR R

WIDTH thk_active LT 4 "Rule 24.1: width(thick active) < 4"

EXT thk_active LT 4 "Rule 24.2: space(thick active) < 4"

ENC active thk_active LT 4 "Rule 24.3: active overlap < 4"

SELECT thk_active ENCLOSE active encthk

EXT thk_active active LT 4 "Rule 24.4. space(thick active, active) < 4"
AND thk_active active thkact

AND thkact poly thkgate
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WIDTH thkgate LT 3 "Rule 24.5. width(thick active gate poly) < 3"

NOT thk_active encthk nonthk

ERROR  nonthk "Rule 24.6. Not enclose active”

B AR R A A R

; poly(Lambda base)

B AR R AR R
WIDTH poly LT 2 "Rule 3.1:width(poly) < 2"

EXT poly LT 3 "Rule 3.2:space(poly) < 3"

SELECT poly CUT active polyact

AND active polyact actpact

ENCJT] actpact active LT 0.001 &

ENCJT] actpact polyact LT 2 "Rule 3.3:min gate poly extension over active < 2"

SELECT active CUT poly actpoly

AND poly actpoly polyapoly

ENCJT] polyapoly poly LT 0.001 &

ENCJT] polyapoly actpoly LT 3  "Rule 3.4:min active extension over gate poly < 3"

OR poly active  polact

EXT[H] polact LT 1 "Rule 3.5:min space between active and routing poly < 1"
B AR R AR
; poly2(Lambda base) for Capacitor

B AR R AR R

WIDTH poly2 LT 7 "Rule 11.1:width(poly2) < 7"
EXT poly2 LT 3 "Rule 11.2:space(poly2) < 2"

ENC poly2  poly LT5 "Rule 11.3:poly overlap < 5"

EXT poly2  nwell LT 2 "Rule 11.4:space(poly2,nwell) < 2"
EXT poly2 active LT 2 "Rule 11.4:space(poly2,active) < 2"
EXT poly2 contact LT6 "Rule 11.5:space(poly2,contact) < 6"
SELECT NOT metall CUT poly2 notmetlp2

EXT poly2 notmetlp2 LT 2 "Rule 11.6:min spacing to metal < 2"

B AR R A AR
; select(Lambda base)

B AR AR R
ENCJQ] active poly LT 0.001 &

EXT allselect poly LT 3"Rule 4.1:min select spacing to channel<3"

ENC active pplus LT 2 "Rule 4.2:min select overlap of active<2"
ENC active nplus LT 2 "Rule 4.2:min select overlap of active<2"
ENC contact pplus LT 1 "Rule 4.3:min select overlap of contact<2"
ENC contact nplus LT 1 "Rule 4.3:min select overlap of contact<2"
WIDTH pplus LT 2 "Rule 4.4:min p+ select width<2"
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WIDTH nplus LT 2 "Rule 4.4:min n+ select width<2"
EXT pplus LT 2 "Rule 4.4:min p+ select space<2"
EXT nplus LT 2 "Rule 4.4:min n+ select space<2"

AND nplus pplus npplus

ERROR npplus "Rule 4.4:no overlap violation"
SELECT nplus OVERLAP pplus overnplus

SELECT pplus OVERLAP nplus overpplus

NOT nplus overnplus notovernplus

NOT pplus overpplus notoverpplus

EXT notovernplus notoverpplus LT 2 "Rule 4.4:min space(between n+ and p+ select)<2"
B AR A
; simple contact to poly(Lambda base)

B AR R A R

LENGTH contact NE 2 “Rule 5.1.1:exact contact size < 2"
AREA contact NE 0.8 "Rule 5.1.3:exact contact size < 0.8"

ENC contact poly LT 1.5 "Rule 5.2:minimum poly overlap < 1.5"
EXT contact LT 3 "Rule 5.3:space(contact)<3"

EXT contact pgate LT 2 "Rule 5.4:space(contact)<2"

EXT contact ngate LT 2 "Rule 5.4:space(contact)<2"

B AR R AR
; simple contact to active(Lambda base)

B AR R AR
ENC contact active LT 1.5 "Rule 6.2:min active overlap <1.5"

B AR AR
; contact to poly2(Lambda base)

B AR R AR
AND contact  poly2 poly2cont

AND poly poly2 polycap

AND poly2cont polycap  pcapcont

NOT poly2cont pcapcont npcapcont

ENC pcapcont poly2 LT3 "Rule 13.3:minimum electrode overlap on cap <3"
ENC npcapcont poly2 LT2 "Rule 13.4:minimum electrode overlap not on cap <2"
EXT poly2cont poly LT3 "Rule 13.5:space(poly2 contact,poly)<3"

EXT poly2cont active LT 3  "Rule 13.5:space(poly2 contact,active)<3"

B AR R AR
; metall(Lambda base)

B AR R R A AR
WIDTH metall LT 3 "Rule 7.1:width(metall) < 3"

EXT metall LT 3 "Rule 7.2:space(metall) < 3"
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ENC contact metall LT 1 "Rule 7.3:enclose(metall, contact) < 1"

B AR R R AR R
; via(Lambda base)

B AR R A A R

LENGTH via NE 2 "Rule 8.1.1:exact via size < 2"
AREA via NE 0.8 “Rule 8.1.4:exact via size < 0.8"

EXT via LT 3 "Rule 8.2:min via space < 3"

ENC viametall LT 1 "Rule 8.3:enclose(metall,via)<1"

EXT via contact LT 2 "Rule 8.4:min space(via,contact)<2"

EXT via poly LT 2 "Rule 8.5:min space(via,poly)<2"

EXT via active LT 2 "Rule 8.5:min space(via,active)<2"

T
; metal2(Lambda base)
T T

WIDTH metal2 LT3 "Rule 9.1:min width(metal2)<3"
EXT metal2 LT 3 "Rule 9.2:min space(metal2)<3"
ENC via metal2 LT 1 "Rule 9.3:enclose(metal2,via)<1"

T
; via2(Lambda base)
T

LENGTH via2 NE 2 "Rule 14.1.1:exact via2 size < 2"
AREA via2 NE 0.8 "Rule 14.1.3:exact via2 size < 1.2"

EXT via2 LT 3 "Rule 14.2:min via2 space < 3"

ENC via2 metal2 LT 1 "Rule 14.3:enclose(metal2,via2)<1"

EXT via2 via LT 2 "Rule 14.4:min space(via2,via)<2"

P
; metal3(Lambda base)
T

WIDTH metal3 LT 3"Rule 15.1:min width(metal3)<6"
EXT metal3 LT 3"Rule 15.2:min space(metal3)<4"
ENC via2 metal3 LT 1 "Rule 15.3:enclose(metal3,via2)<2"

P
; via3(Lambda base)
T

LENGTH via3 NE 2 "Rule 21.1.1:exact via3 size < 2"
AREA via3 NE 0.8 "Rule 21.1.3:exact via3 size < 1.2"

EXT via3 LT 3 "Rule 21.2:min via3 space < 3"

ENC via3 metal3 LT 1 "Rule 21.3:enclose(metal3,via3)<1"

T R R R R R R A R R
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; metal4(Lambda base)
T

WIDTH metal4 LT 6"Rule 22.1:min width(metal4)<6"
EXT metal4 LT 6"Rule 22.2:min space(metal4)<6"
ENC via3 metal4 LT 2 "Rule 22.3:enclose(metal4,via3)<2"

B AR R AR R
; overglass(micron base)

; top metal : metal2

B AR AR R
SELECT glass ENCLOSE probe bpad

NOT glass bpad ppad

SELECT metal2 ENCLOSE glass padmetal

WIDTH bpad LT 300 "Rule 10.1:width(pad) < 60um"

WIDTH ppad LT 100 "Rule 10.2:width(probe pad) < 20um"

ENC glass padmetal LT 30 "Rule 10.3:minimum pad metal overlap < 6um"

EXT[N] padmetal metal2 LT 150 "Rule 10.4:min space(pad-metal,metal4) < 30um"
EXT padmetal active LT 75 "Rule 10.5:min space(pad-metal,active) < 30um"

EXT padmetal poly LT 75 "Rule 10.5:min space(pad-metal,poly) < 30um"

*END

B.2. SCMOS_SCN4ME_SUBM_ERC.rul
TR R R A AR R R R

:# MyCAD, Inc. shall not be liable for the accuracy of #

;# this design rule file or it's ability to capture errors. #

;# The user is responsible for thoroughly testing and implementing #

;# it's features. #

B H AR A R R R
B R A R R R R
B

;# MOSIS SCMOS 0.35um Extraction, ERC and LVS rule for MyChip (ref. http://www.mosis.com) #

# TSMC (0.35um N-well) SCNAME_SUBM (Lambda=0.2 um)

#

;# by MyCAD Support Group

#

;# Support Information:

# #

;# This rule file is supported by MyCAD, Inc. customer support. #

;# For contact information consult support@seloco.com #
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H #

;# Revision History: #

# #
#08/17/2004 Build #
# #
;# 08/20/2004 First Release #

T
HtHtH
R
;# DESCRIPTION BLOCK #
R
;technology layers: nwell active thk_active pplus nplus poly poly2 contact

; metall via metal2 via2 metal3 via3 metal4

; glass

; probe (non-fab layer used to highlight pads)

*DESCRIPTION

MODEL = MOS[P],pmos MOS[N],nmos

MODEL = DIO[P],pdio DIO[N],ndio

MODEL = CAP[P],C

MODEL = RES[P],R

CHECK-MODE = FLAT

*LAYER

SUBSTRATE = pbulk

CONNECT-LAYER = psub nwell psd nsd ipoly poly2 metall metal2 metal3 metal4

ATTACH meltxt TO metall
ATTACH me2txt TO metal2
ATTACH me3txt TO metal3
ATTACH medtxt TO metal4
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R R R R R R R R R R R R R R
;# OPERATION BLOCK #
R R R R R R R R R R R R
*OPERATION

; p-Substrate

NOT pbulk  nwell psub

; gate and source/drain for MOS

AND active pplus pactive
AND active nplus nactive
OR pplus nplus allselect
AND pactive poly pgate
AND nactive poly ngate
NOT nactive poly nsd
NOT pactive poly psd

; well and substrate contact

AND psub psd pplug
AND nwell nsd nplug
AND pplug contact ppcont
AND nplug contact npcont

; poly resistor

AND poly res_mask polres

NOT poly polres ipoly

; capacitor of poly and poly2

AND poly poly2 polycap

; parasitic capacitor between poly and metall
AND metall ipoly melpoly

; parasitic capacitor between poly and metal2
AND metal2 ipoly me2poly

; parasitic capacitor between metall and metal2
AND metall metal2 melme2

; parasitic diode

AND psd nwell pdio

AND nsd psub ndio

; interlayer connection

CONNECT metal4 metal3 BY via3
CONNECT metal3 metal2 BY via2
CONNECT metal2 metall BY via
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CONNECT metall poly2 BY contact

CONNECT metall ipoly BY contact
CONNECT metall psd BY contact
CONNECT metall nsd BY contact

; well and substrate connection
SCONNECT psd psub BY ppcont
SCONNECT nsd nwell BY npcont

; polysilicon resistor

ELEMENT RES[P] polres ipoly

PARAMETER RES[P] 6.0

; Mmos

ELEMENT MOS|P] pgate ipoly psd nwell
ELEMENT MOSIN] ngate ipoly nsd psub
; parasitic diode

;ELEMENT DIO[P] pdio psd nwell

;ELEMENT DIO[N] ndio nsd psub

; polysilicon capacitor

ELEMENT CAP[P] polycap ipoly poly2
PARAMETER CAP[P] 8.30e-4 0.0

; parasitic capacitor between poly and metall
;PARASITIC CAP[A] melpoly metall ipoly
JATTRIBUTE CAP[A] 4.40e-5 5.70e-5

; parasitic capacitor between poly and metal2
;PARASITIC CAP[B] me2poly metal2 ipoly
;ATTRIBUTE CAP[B] 1.50e-5 3.80e-5

; parasitic capacitor between metall and metal2
;PARASITIC CAP[C] melme2metall metal2
JATTRIBUTE CAP[C] 3.40e-5 5.40e-5

; ERC

MULTILAB "Short circuit"

SAMELAB "Open circuit"

PATHCHK LEVEL 1 "no path to power"
LCONNECT psub CONN VDD "psub connected to power"
LCONNECT psub DISC GND "psub not connected to ground"
;ELCOUNT MOSALLEQ1 "singular node"
NDCOUNT MOSALLEQ 1 "all terminal tied together"

ECONNECT MOS|N] ipoly CONN VDD "n-mos gate connected to power"

99



ECONNECT MOS|P]ipoly CONN GND "p-mos gate connected to ground"

ECONNECT MOS[P]psd CONN GND "p-mos source/drain connected to ground”

; LVSCHK

LVSCHK[CS]WPERCENT=5 LPERCENT=5 CAPAREA=5 CAPVAL=5 DIOAREA=10 DIOPERI=10
RESVAL=10

*END

B.3. SCMOS_SCN4ME_SUBM_ERC(nwell).rul
R
HHHHHHH

;# MyCAD, Inc. shall not be liable for the accuracy of #

;# this design rule file or it's ability to capture errors. #

;# The user is responsible for thoroughly testing and implementing #
J# it's features. #

SHURHBHHBH B HH B RSB H IR BB A R R R R R R R R R R R
HiHBHI R

SHURHHHHBHBHH B RSB H IR BB A R R AR R R R R R R R R
HHHBHBRHHHH BT

;# MOSIS SCMOS 0.35um Extraction, ERC and LVS rule for MyChip (ref. http://www.mosis.com)
#

# TSMC (0.35um N-well) SCNAME_SUBM (Lambda=0.2 um)

#

# by MyCAD Support Group #

# #

;# Support Information:

# #
;# This rule file is supported by MyCAD, Inc. customer support. #
;# For contact information consult support@seloco.com #
# #
;# Revision History: #
# #
# 08/17/2004 Build #
# #
# 08/20/2004 First Release #

SHHBH AR H AR H AR R AR R AR A
RUHBH AR AR H A

)
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B L B Gt e B S i
HHAHIHH A

# DESCRIPTION BLOCK #
B L B Bt e B S i
HHAHIHH A

stechnology layers: nwell active thk_active pplus nplus poly poly2 contact

; metall via metal?2 via2 metal3 via3 metald

; glass

; probe (non—-fab layer used to highlight pads)

*DESCRIPTION

MODEL = MOS[P],pmos MOSI[N],nmos

MODEL = DIO[P],pdio DIO[N],ndio

MODEL = CAP[P],C

MODEL = RES[P],PR

MODEL = RES[N],NR

CHECK-MODE = FLAT

*LAYER

SUBSTRATE = pbulk

CONNECT-LAYER = psub inwell psd nsd ipoly poly2 metall metal2 metal3 metald

ATTACH meltxt TO metall

ATTACH me2txt TO metal?2

ATTACH me3txt TO metal3

ATTACH medtxt TO metald

\HHH IR B R B R B R R R R R R R R R R R
HHAHH B

# OPERATION BLOCK #

B L B Gt e RS i
HHHH B
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*OPERATION

; p—substrate

NOT pbulk nwell psub

; gate and source/drain for MOS

AND active pplus pactive
AND active nplus nactive
OR pplus nplus allselect
AND pactive poly pgate
AND nactive poly ngate
NOT nactive poly nsd
NOT pactive poly psd

; well and substrate contact

AND psub  psd pplug
AND nwell nsd nplug
AND pplug contact ppcont
AND nplug contact npcont

; poly resistor

AND poly res_mask polres

NOT poly polres ipoly

; nwell resistor

AND nwell res_mask nwellres

NOT nwell nwellres inwell

; capacitor of poly and poly?2

AND poly poly?2 polycap

, parasitic capacitor between poly and metall
AND metall ipoly melpoly

, parasitic capacitor between poly and metal2

AND metal2 ipoly meZpoly

; parasitic capacitor between metall and metal2

AND metall metal?2 melme?2

; parasitic diode

AND psd nwell pdio

AND nsd psub ndio

; interlayer connection

CONNECT metal4d metal3 BY
CONNECT metal3 metalZ2 BY
CONNECT metal2 metall BY
CONNECT metall poly2 BY

viad
via2
via
contact
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CONNECT metall ipoly
CONNECT metall psd
CONNECT metall nsd

; well and substrate connection
SCONNECT psd psub BY
SCONNECT nsd inwell BY

; polysilicon resistor
ELEMENT
PARAMETER RES[P]

RESI[P] polres
6.0

; nwell resistor
ELEMENT

PARAMETER RES[N] 10000

; mos

ELEMENT MOS[P]pgate
ELEMENT MOSI[N]

; parasitic diode

;ELEMENT DIO[P] pdio
;ELEMENT DIO[N] ndio

; polysilicon capacitor
ELEMENT

PARAMETER CAP[P] 3.1888e-3

CAPI[P] polycap ipoly

RES[N] nwellres inwell

, parasitic capacitor between poly and metall

;PARASITIC CAP[A]melpoly
JATTRIBUTE CAP[A]  4.40e-5

BY contact
BY contact
BY contact
ppcont
npcont
ipoly
ipoly  psd inwell
ngate ipoly nsd psub
psd inwell
nsd psub
poly?2
0.0
metall ipoly
5.70e-5

; parasitic capacitor between poly and metal2

;PARASITIC CAP[B] me2poly

SATTRIBUTE CAP[B] 1.50e-53.80e-5

metal2 ipoly

; parasitic capacitor between metall and metal2

;PARASITIC CAP[C]lmelme?2

SATTRIBUTE CAPIC] 3.40e-55.40e-5

; ERC
MULTILAB
SAMELAB
PATHCHK LEVEL 1
LCONNECT psub CONN VDD
LCONNECT psub DISC GND
ELCOUNT

MOS ALL EQ 1

metall metal2

"Short circuit"
"Open circuit"
"no path to power"
"psub connected to power"
"psub not connected to ground"

"singular node"
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NDCOUNT MOS ALL EQ 1 "all terminal tied together"

ECONNECT MOSI[N] ipoly CONN VDD "n-mos gate connected to power"
ECONNECT MOSI[P] ipoly CONN GND "p—mos gate connected to ground"
ECONNECT MOSI[P] psd CONN GND "p—mos source/drain connected to ground"
; LVSCHK

LVSCHK[CS]JWPERCENT=5 LPERCENT=5 CAPAREA=5 CAPVAL=5 DIOAREA=10 DIOPERI=10
RESVAL=10
*END

Spice File
C.1.include.inc (7] parameter)
* Transient Analysis
.TRAN 1ns 200ns
*TSMC 0352P4M
* SPICE BSIM3 VERSION 3.1 PARAMETERS
* SPICE 3f5 Level 8, Star-HSPICE Level 49, UTMOST Level 8

.MODEL NMOS NMOS ( LEVEL =49
+VERSION = 3.1 TNOM =27 TOX =7.6E-9

+XJ =1E-7 NCH = 2.3579E17 VTHO =0.5027514
+K1 = 0.5359893 K2 =0.0258172 K3 = 24.6606744
+K3B =1.4055348 WO = 5.355464E-6 NLX = 2.404522E-9
+DVTOW =0 DVTIW =0 DVT2W =0

+DVTO =-0.120252 DVT1 = 3.084588E-3 DVT2 =0.470688
+U0 =417.429294 UA =-1.40534E-13 UB = 1.355832E-18
+UC =2.939828E-11 VSAT =1.208882E5 A0 =0.9319916
+AGS =0.1686015 BO =1.288356E-6 Bl =5E-6

+KETA =0.0105706 Al =0 A2 =1

+RDSW =1.103044E3 PRWG =1.750872E-3 PRWB =-0.0916512
+WR =1 WINT = 6.910593E-8 LINT =1.993462E-8
+XL =-2E-8 XW =0 DWG =1.047524E-9
+DWB =1.084571E-8 VOFF =-0.0906265 NFACTOR = 0.6164962
+CIT =0 CDSC = 5.145568E-6 CDSCD =0

+CDSCB =0 ETAO = 4.63499E-3 ETAB =-9.189583E-4
+DSUB = 0.1150044 PCLM =0.7703416 PDIBLC1 = 0.3438859
+PDIBLC2 = 8.526878E-3 PDIBLCB = 0.0845601 DROUT =0.6859339
+PSCBE1 =7.23225E9 PSCBE2 =5.005586E-10 PVAG =0.4108257
+DELTA =0.01 MOBMOD =1 PRT =0

+UTE =-15 KT1 =-0.11 KT1L =0
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+KT2 =0.022 UA1 =4.31E-9 UB1 =-7.61E-18
+UC1 =-5.6E-11 AT =3.3E4 WL =0

+WLN =1 WWwW =-1.22182E-15 WWN =1.1837
+WWL =0 LL =0 LLN =1

+LW =0 LWN =1 LWL =0

+CAPMOD =2 XPART =04 CGDO =2.95E-10
+CGSO =2.95E-10 CGBO =1E-11 CJ =1.08158E-3
+PB =0.7719669 MJ = 0.3252096 CIsw = 3.480034E-10
+PBSW =0.99 MJISW =0.1576976 PVTHO =-0.0122678
+PRDSW  =-93.3365259 PK2 =-3.470912E-3 WKETA =-3.503848E-3
+LKETA =-0.0105386 )

*

.MODEL PMOS PMOS ( LEVEL =49
+VERSION = 3.1 TNOM =27 TOX =7.6E-9

+XJ =1E-7 NCH = 8.52E16 VTHO =-0.6821549
+K1 =0.4197546 K2 =-6.11453E-3 K3 =35.791795
+K3B =-2.796173 WO =1.990794E-6 NLX =4.309814E-7
+DVTOW =0 DVTIW =0 DVT2W =0

+DVTO =1.134781 DVT1 =0.3272645 DVT2 =-1.051562E-3
+U0 =141.3184274 UA =1.024889E-10 UB =1.354611E-18
+UC =-3.30244E-11 VSAT =1.6171E5 A0 =0.6693235
+AGS =0.2959248 BO = 2.86196E-6 Bl =5E-6

+KETA =-6.382387E-3 Al =0 A2 =1

+RDSW = 3.44286E3 PRWG =-0.0626736 PRWB =0.0981315
+WR =1 WINT =5.340142E-8 LINT =1.410986E-9
+XL =-2E-8 XW =0 DWG =-4.209302E-9
+DWB =1.12145E-8 VOFF =-0.1154702 NFACTOR =2

+CIT =0 CDSC =0 CbSCD =0

+CDSCB  =4.724734E-5 ETAO =0.0115959 ETAB = 2.08259E-4
+DSUB =0.2766226 PCLM =7.8965744 PDIBLC1 = 1.97648E-3
+PDIBLC2 = 8.825766E-3 PDIBLCB = 2.37472E-3 DROUT =0.4321935
+PSCBE1 =3.010835E10 PSCBE2 =7.998967E-10 PVAG =15
+DELTA =0.01 MOBMOD =1 PRT =0

+UTE =-15 KT1 =-0.11 KT1L =0

+KT2 =0.022 UA1 =4.31E-9 UB1 =-7.61E-18
+UC1 =-5.6E-11 AT =3.3E4 WL =0

+WLN =1 WWwW =-5.22182E-16 WWN =1.195
+WWL =0 LL =0 LLN =1

+LW =0 LWN =1 LWL =0
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+CAPMOD =2 XPART =04 CGDO =2.77E-10

+CGSO =2.77E-10 CGBO =1E-11 CJ =1.417679E-3
+PB =0.99 MJ =0.5636812 CIsSw = 4.292884E-10
+PBSW =0.99 MISW =0.3497357 PVTHO =0.0116448
+PRDSW  =-58.3059685 PK2 = 1.654991E-3 WKETA =-6.310553E-4

+LKETA =1.189744E-3 )

*

C.2. Layout Two stage amp(3 7}
* Power/Ground

VDD VDD 0 DC 3.3V

VSS VSS 0 DC 0V

* Input

Vin VIN O DC 1.65AC 0
VipVIPODC 1.65AC 1

.AC DEC 10 10 10000MEG
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