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Virtuoso Schematic Editor L Editing: analog_lab amp schematic
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B Copy
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R rotate
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# Edit Object Properties@Iluna7d x

Apply To only current n instance n
Show _ system W user ¥ CDF
Browse Reset Instance Labels Display
Property Value Display

Library Name n u

Cell Name |nmos_18 n vaue 3

View Name | symbol -{’ﬁ_n

Instance Name M3 -{’ﬁ_n

Add Delete Modify |
CDF Parameter Value Display

Model name nig -{’ﬁ_n
Total Gate Width 1.05 o K3
Finger Width 1.05 L -
Gate Length () 0.18 of |8
Fingers 1 u
Number of fingers (nf) iPar("fingers") u
Apply Threshold = u
Multiplier 1 I -
Connect gates & No ' Top ' Bottom . Both off n
Internally connect 5/D — No o Source ' Drain & Both off n
Drain Contact Coverage 100 Pff_n
Source Contact Coverage 100 Pff_n
Switch /D & No o Yes of K3
Show External Tap Properties & No o Yes off n
Show Sim Properties & No i\ Yes off n
RF o of K3

1

m Cancel Apply Defaults Previous Ne Help

File>Check & Save myxnxa Dwnn Hv NNy yxad v £¥255797 999y Y 19Ty INNRY
.Schematic-n y15na
:AC PN PN LN NINT
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=
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=
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=
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=
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AL
o
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@y Simulator spectre
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1 & Design Variables

v & Parameters
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__ |® Monte Carlo Sampling
_ Checks/Asserts

Name | Value

-~ |

Trane

Name | Type |

Fmv X

nmouse L:

M: R

1(7) | Real Time Tuning

| analog_lab amp schematic | Simulator: spectre ﬂ

ADE ExplorerWindow

:DC nvrbaN v 4.2.1

D5 DONNM) ANN NPNI INWYI) 2NN DY NTIAYN NTIP) NPPTA NN PNDINION NIVN
N TN ¥ DN ,DNO DY AAYN DINNA T2I1Y JONR VDIV DI INT .(DNVDIILVN

Analyse->Choose
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w hb « hbac « hbstb « hbnoise
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DC Analysis

Save DC Operating Point Y]

Hysteresis Sweep

Sweep Variable

— Temperature
— Design Variable
— Component Parameter
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m Cancel Defaults Apply Help

1N MNaon Yy ADEXL-n nona Nindd v ,msvinon nynd .OK »1 Sy qund
JONN DY Pd TN RNV

,Explorer-n 7omn2 maestro-n nmwo nx oY v DC -n m¥51m0 NINNIND MANY »15
: Results> Annotate->DC operation Points -1 9029

[€] Virtuoso® ADE Explorer Editing: analog_lab amp maestro@earth
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IS 2 @i s O 5 IR oo BB
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n n Annotate |
ect ) DC Node Voltages
b log lab 1 ector
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_ Checks/Asserts
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Design Defaults

Show Parasitics

Hide Parasitics

MNSIND PITYY NYIWaN Yy MND v DC 1989190 55 0Yoa : 2Iun
:NPNVWON MysnNa Schematic (amp) -n )YoNY maestro-n Jon Pa Nayd N
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« hbsp — hbxf
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Sweep Range
I start 1 stop  [1e12]
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: NN NAN NINN

ALy oy Function Panel -5 nnnnwy XN

26



¥ virtuoso (R) Visualization & Analysis XL calculator - m] *
File Tools View Options Constants Help cadence
s In Context Results DB |sersfnalab5c1.-'goel,deletefdesign.fwork,hbsfna\absclHcds.-'swmu\ation!ana\og\abfampfadexl.’resultﬁfdataflmerac(i‘.re.Up:ffanaloglab:amp:”psfn =’
l

Il app plot erplot

I vt | @ | vde [Uvs KJos |hsop WJot s Mp | W/ vn ' SPp s vsWr L/ hp zm

ﬁanalcg_lab amp:1 n

|if [P  J F o/ idc A i5 . Opt . var VN2 (LS Zp \Jyp . gd . data

| Off o Family . Wave |z Clip. | ,\lf\ I#J Append nRectangular n| @| Q

Key Pad (=l |

7 8 9 )

4 = B 3

! z - h Bop | = g @ s | * B fo

o ls L B il BE g 0= )| 2|5
| Function Panel & X
A n fe Q

i NF asin compressionVRI delayhMeasure fallTime getAsciiWave iinteg loadStability pavg pir pzfilter s12
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GA Rn atanh cos dftbb fourgval Bpc_gain int Isb period _jitter pow riseTime sampl
GP azd average cosh dnl freq groupDelay  integ Ishift phase prms rms settlin
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expression evaluation failed: dB20{mag(VF(" vout")WH"/vsin)))
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NN 199¥) NYAPNNN IRIND NN 02N ONN YD INTY LYY NDOIN WY | TUnna 92000
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' Model Parameter
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TN NNT Y8AY »7o2 .21-5 qayn (D°019) DTNI) 209N TN NN DITHNY GRYI N PyDa
NN T TIN NIV IO YNIN ,NVDIIV DI DY 2NN VNI NAY DYIIY NNV
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m Virtuoso® ADE Explorer Editing: analog_lab amp maestro@earth - O X
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It g2 El gz & de &8 5[5 e B BT @
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ymin(dB20(mag(VF("/vout™)/VF("/vsin™))))
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Outputs Setup Results

H-X % MRZIE dee-10 O ¢
Test | Name | Type | Details | EvalType | Flot | Save | Spec
analog_lab:a... expr ymin{dB20{mag((VF"/v... point 4 = 21

NWYNY N8I XM INNND D9 YT NNPD N1DID NNIND) .P8DINIDN NN XIN NYD ,N2I0 Nywa
NN DIYI )0 DN 221 DY YW 920NN DNIAY DY NISND NIDNN 90N ORND .(NPSIID 25
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Outputs Setup Results
Detail ' | @\{E}'EL,HH-\ [ria) " IL ¥ Replace '\(None] ' "@ @ @
25 rows
Point | Test | output | Nominal | Spec | Weight |  PaswFail |

Parameters: w0=1.27, w2=2.4

1 analog_lab:amp:l | ymin{dB20(mag... 2.2 =21 pass
Parameters: w0=127, w2=2 525

2 analog_lab:amp:1  ymin{dB20(mag, 20.84 =21
Parameters: w0=1.27, w2=2.65

3 analog_lab:amp:1 | ymin{dB20(mag... 19.54 =21
Parameters: w0=1.27, w2=2 775

4 analog_lab:amp:1 yminidB20imag... 17.15 =21 fail
Parameters: w0=1.27, w2=2.9

5 analog_lab:amp:1 ymin{dB20({mag... 13.76 =21 fail
Parameters: w0=137, w2=2.4

6 analog_lab:amp:1 ymin{dB20(mag, 19.69 =21
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7 analog_lab:amp:1 | ymin{dB20{mag... 2091 =21
Parameters: w0=137, w2=2.65

8 analog_lab:amp:1 yminidB20imag... 2107 =21 pass
Parameters: w0=1.37, w2=2.775

9 analog_lab:amp:1 ymin{dB20({mag... 2039 =21

Parameters: w0=1.37, w2=2.9
10 analog_labarmp 1 | ymin{dB20(mag, 18.92 221
Parameters: wi=147, w2=2 4
n analog_lab:amp:1 | ymin{dB20(mag... 1609 =21 fail
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DRC (Design Rule Check) Nj?>72 5.2

137 PRI D DN YPIN DY GOIN DMPY 20N layout -n vVIvIVY NN NPV YINY 1T
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:MyxnNa Layout-n ona

Assura>Run DRC
-2 9n2 Rule Set <y ,ts18sl 6M1L : Technology -2 702 v nnow nona
wr OK invy v .DRC_BLOCK

¥ Run Assura DRC >
Layout Design Source DAl Compare two layouts b Genergte Lyl Compare Rules..
Library  analog_lab Cell amp View  layout Browse...
Save Extracted View View Name drc_extracted
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Run Name Run Directory

Run Location \local n

View Rules Files 4 Technumg_y( (SESIVINN - | ) Rule Sef
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Switch Names. 3V 6MI1L BLOCK 0A Set Switches
ey
| RSFinclude View...
iy
Wariable Walue Default Description
\None B
View avParameters e Modify avParameters... 1 avParameter is set. |
View Additional Functions J No additional functions are set. |
Enabile limitDrcCheck (B ‘
[ ok JENEL] Apply Defaults || LoadState || SaveState | View RSF | Help

“Do you want to Yxww 1nona .DRC-n np>1a HYw 1ows N nnHsn Y WwHin N¥»in oyoa
INNDIY MMYOLN NDY 190N NX 1IN MOINN .Yes Yy \nY see the results of this run ?”
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# Error Layer Window — O x
File View Error-Visibility Show Error by Help C E dence
[1] AA.CT: AA coverage on any square of 200um x 200um step 100um, min 15 0 SignOff | 0 Fixed
Rules Filter: AV Ny =i | = 4 | &  CellFilter: ) A

7| 11 AR.C.1: AA coverage on any square of 200um x 200um step 100um, min 15' | 1 amp layout analog_lab
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Assura = Run LVS
D OK invo ts18sl_6M1L : Technology -2 725> v nnayw yona

35



#® Run Assura LVS
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Library  analog_lab
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Library  analog_lab
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Run Lecation

local n
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uJ Netlisting Options...
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Cell amp
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Run Directory
-
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default n
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\None n
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Cancel

Apply Defaults

Mo additional functions are set.
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TONN 15992 IRNDYN MYTIN DY XND

.Open Tool Yy xn> w81 nets ~ devices -19na
nwy X ypnnn .probe by xno Schematic-n w Layout-nn mnoawn nnNa N3

20012 yasa PYT NNV

NN PNy v (save pa x9Y) Check and Save yxab w» Schematic -2 ysyanw »»w 55 M2y
NYTINN NN O layout -n XN NN DX POINY W LWINN NPITAN NX NI MINIYN Y
:LVS -n nndsn oy noapnny nhnn .050nn 1172 Nnsna niay LVS npy1av

Run: "amp" from
Jusers/nalabstd/goel_goel/design/work_libs/nalabstd/cds/

Schematic and Layout Match.
You currently have an open run (project).

Do you want to close current project and view the results of new run?
Summary of LVS Issues

Extraction Information
0 cells have O mal-formed device problems
0 cells have O label short problems
0 cells have O lahel open problems

Comparisan Infarmation
0 cells have O Met mismatches
0 cells have 0 Device mismalches
0 cells have 0 Pin mismatches
0 cells have 0 Parameter mismatches

Yes Mo
——

Help
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NNV 1ONN N File>O0pen  mysnxa inv_nand2 Sv >nndoon onn DX NN
VTN PNNNOPND

Library : analog_lab
Cell : inv_nand2
View : schematic
.OK 5y n¥ond
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:YNI2D W MY NON2

Launch->Layout GXL
-19M

Layout: Open Existing

Configuration: Automatic

NN PYON NIVN .0YY XY D oy Layout pon nno> nys .nnmvw pona OK -1 ana

layout -n oNa 3w 555 VPP NMNA iNV_nand2 1y i layout -n nx ©ownd
.25WN Y5 NN MNID M Yy shift oy snd

Edit->Hierarchy -> Descend y¥a .nn5on S 0990100 TAN2 N2 : NNION NI MIAN
-1 YW My nwan Yy i .Edit-> Hierarchy Return oy nbynb a1n .OK by xno Edit
.nand2
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7 layout -n yYoN2a NP0 NN .NNOD2 VINON N -

VINONA N2 NNODY NN Wy Navigator -n NN .N29NN NIWSN NN Y83 -
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- Yona layout -5 NnoDNN DDONNN TAR YW DNIVDIIIVN NN ’NIMY’ NUNT 1Dva
:9Y XNY layout -n 119N2 »y8nND 7911m2 9N schematic

Connectivity—>Generate—> Selected From Source.

YNNIV NN DY XNY .DYVINOND IND DNOY DMIYPN DIXNVDIIIVN NV NN NINIY 1NN
NP OORNNDND OIPHNY DXNVDIIVN NY NX N .DMNVDIVN NX OPND NN DY
N2 391 INRD NN TN ,;NVDIDIV IND TN DY TNYD 195 1NN NIVN MNVINIIND

F3 5y XxnY (1oN) ©Ipn 995 npnyn AwarY mmn Yy .(m Yy xnY w) Edit->Move nmipaa

SY MPIVIMNIND NN NVYY DI 1) 7Y DL MY¥NNA .anyAngle -1 9na Snap Mode nTw
NP NN FPIVINRD XN 1N PANY TN HY DNYN DINDNY 29 DOV . NODIIVN

19 009 DNIND NIIPY THY
SV PNVININD NN NYAP TN
.DMNVDIIIVN

.N”Y72 03 N1 7200 DIV 5.4.1

Layout after “Generate ->Selected From Source”

y¥1 .nand2 -n qywa 9na mwra .(chaining) 1wavn nviys nx 123 Nt adva
.File->Check and Save yxa .Edit->Hierarchy -> Descend Edit
N -N)H7NVOIIL MW NI
:9y ¥nY layout -n yona
Connectivity—>Generate—> Selected From Source.

-

: 112NN PNNNA XAN I¥NON DY NNT NDIVO YNID 1N
.DMNMODIIIVN HY INWUNI DIPMNY

925N DY 1N NNION YY ¥NY .

T2 PONNN NVDIIVN DY P TN DYN PPTA DY HNHY T OPNY 1PPOYN MLDIIVN NN N2
Move NTIPAN NIYA NYNXIND NVDIIVN NITN IVN YN TAR DINYM) contacts -n Nww

NN N9we by Spn anyAngle -5 Snap Mode »»wy F3 5y nxonb .(m)
;NI PRI YNHNY 195 DMNVDITIVN MY HY NYIY Y8IN Y9N

DXV NV NVAY
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