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Who Is Tanner EDA?

A We developed a full suite of IC
design software for Analog,
MEMS, and Mixed-Signal ICs

A Division of Tanner Research

I 22 Years of Contribution to
Customer Success

I Widely used for Analog, Mixed
Signal and MEMS design

I 20,000+ Licenses, 67 Countries

I Privately held, profitable company

Tanner Research, Inc. Headquarters

A Core technology is developed Monrovia, CA
and owned by Tanner

A Committed to customer support
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Tanner EDA has a worldwide presence
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* Tanner Headquarters

Y Tanner Global Offices

@ Tanner International Partner / Distributor
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Why Tanner Tools

A Fast learning curve
I Immediate productivity: hours not weeks
I Tools integrated and developed to work together: common Ul

A Flexible flow integration
I Foundry-compatible technology files and DRC files
I Industry-standard data file formats
A Low total cost of ownership
I Market-leading price/performance
A Flexible licensing
A Tanner EDA is a stable vendor

I 20+ year track record of reliability, affordability, and customer
success
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Tanner EDA IC Flow

S-Edit
Schematic Capture |

SDL
| Schematic Driven Layout

J HiPer DevGen
Accelerating Analog Layout

T-Spice
Analog Simulation

HiPer Verify
DRC & Netlist Extraction

W-Edit
Waveform Analysis

. LVS
Layout vs. Schematic

L-Edit
Physical Design

HiPer PX
Parasitic Extraction

» —

g , .\\ ‘-)T‘.'::_) - "\.'\‘
Drlvmg An aI og Tnnov%pnig b \\ ©2010 Tan?rer‘EDA
7 T\ o % i ¢




TowerJazz Glop‘al Symposium TU”_:RjaZl

PDK Components: The Glue that Holds the Flow Together!

Symbols
v —
Callbacks

Netlister
Device Setup
4 — o

'
 —
v \ -
T-Cells
R

DRC/ LVS Tech Setup
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Band Gap Reference ~ 1.23V

% S-Edit - [Testbench_BGR_TRAN:schematic] ===
File Edit View Draw Cell Setup Tools Window Help
67500:2815  inch [~ RO L L|O|L|R. Ett@ W ocoocaa|y. View ][ | BE o ™ o Plot [=] 1P |Voitage .
Libraries [l Testbench BGR_TRAM:schematic | [ Testbench_BGR_DC_Sensischematic | [ Testbench_BGR_Temp_Sensische... | [ Testbench_BGR_PSRRischematic| 1 F X |Prcperties |

RefFlow hd

Schematic of Testbench_BGR...

|e-F e
1 - -l User
LI b r ary : 5L_PM_Common_13 - o
a) @ Devices - System
& SPICE_Element Auth
N aVI g ato r & Misc e E . Testbench_BGR_T 0
: ZrL,I S 10/26/10 12:04:59 P ro pe rtl es
& SPICE_Commands RefFlow .
& PM_Int: | N t
& Torer 1o0meH e _ i avigator
Add... Remave Main
Filter h nt |12
SiW_BUCK_BGR schematic
.
L I St Of C e I I S SiW_BUCK_BGR_TRM -
Sii_BUCK_EN_block BhE_UT

Testbench_BGR_Temp_Sens

Testhench_BGR_Corner B

Testbench_BGR_DC_Sens STUP_GATE
Testbench_BGR_Mismatch 5, 5B : TOE o1

Testbench_BGR_PSRR

Drag and Norsarpsegin

Drop _ _ : e T
-

M=
<

Instances
to the
Schematic

Open | w Instance| Find

Symbol
Preview

Command

POINC CICRE L5 5.75
mode zoom

point down 1.9375 6.0625
point up 8.0625 1.625

Symbal: symbol of 1
Libraries | Hierarchy ‘ m » Properties | Find

Ready
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. - Properties =]
anging Properties s,
DRt R | e w
ﬂ S-Edit - [SIW_BUCK_BGR:schematic™ Testbench_BGR_TRAN/BGR/I14 (Non-exclusive]] = || -ER \ﬂ o User -
File Edit WView Draw Cell Setup Tools Window Help + Add_PSub_Ring PM
B "D Ev | O[Ol . T eWococoall, v Ve El h(2» v S e |Plot EIP slizae - + Include_Metal_Parasitics False
Libraries i D SiW_BUCK_BGR:schematic* Testh... D Testbench_BGR_DC_Sens:schematic D Testbench_BGR_Temp_Sensische... D Testbench_BGR_PSRR:schematic 4 b X |Prcpsrtis£ i 3l LVS
RefFlow - MNSTUF [nld_5V_sclV] + Metal_Routing_Level M2
i | & o] @ [ + Nurn_Guard_Rings 1
& SL_PM_Common_18 @1
& Devices |
& SPICE_Elements 1 HwlSnrfS{nc}
& Misc 3 |
a — i
& 5L_PM_Common I 1l 56.72
& SPICE_Commands A ' For ﬂld_SV_SCIV, | 5
& PM_Internal — . . . |
& Toner 50rmPM_Device _ Channel width nf_each finger {a.i u} is out of range. No
o — |5:{u Z;_Chacnhn el W|I|:It}'_|d|_:|c1;eafch flﬂ?c_er <= tngu | False
’m ,— E5ETLING annel wi or eac Inger to au | 13u
dbcbpsh_5v40 - 57.2u =
digaitn_5v40 | nld_5V_sclV
ds_5v40 | S
dwinpsb_5v40 [6 instances| 2
dwippsb_5v40 it |
dz_5v5 MELU | 1
nld_5v12 sa 1
rid_5v40_a | ! ] 1+ postlayout 0
nld_5v_sV_hs +] rm 1u
nmos_3Y - X 7 ron 66.5331
nmos_5V_hp 0
rmos_5V_hp_sub_ver2 [15 T, - + rth_flag
Mgty v % g% Plot E|IP /oltage B .
pld_5v40_a 5
pld_5v_sdV [2 instances] MELD + wdd 42
pm_npn_wtp [3 instances]
pmos_5V = 50u
pmos_5V_hp_ver2 [20 instz ValidValues .
:&t}aﬁgiﬁgfﬁw Callback I uTannerPDE:ValidateDevice I“
Sili_BUCK_BGR_TRM [1ins IsInterface True I
Sily_BUCK_EN_block - o
==
Command
design check -scope view -design 4 Rethlo BoR_IP - -ce W_BUCK _BGR -type schematic
SED Error: For nld_5V_sclv, Channel width of each finger (4u) is out of range. 5u <= Channel width of each finger <= 150uin cell Siw_BUCK BGR on instance MMNSTUR",
— [ o s Tt e == L = = e TP == e = e = JLAL D = -] - = = Co
# SED Design check (View) complete. Design: BGR_IP and 0 libraries, 1 cell and 2 views have been chedked. 0 errors and 0 warnings were found.
indow activate -cell SiW_BUCK_BGR -design BGR_IP -type schematic -winnum 1
int up 8.8125 9 , -
Symbol: symbol of 1 :::t :I[:ck 710.75 - Properties | Find
Libraries | Hierarchy 4 m » Properties | Find
Selection: Instance 'MNSTUP' of cell 'nld_5V_sclV* Select CAP NUM OWR
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Test Bench Creation and Setup

E S-Edit - [Testbench_BGR_TRAN:schematic] | S|
File Edit View Draw Cell Setup Tools Window Help = ES
6.7500 : 28125 inchE._\DIlu'LIO\L\@v_];tf.;d@m\o@og@| <) o View S S s Plot [=] 1P |Voltage .
[ Libraries (9] B Testbench BGR TRAN:schematic | [ Testoench_BGR_DC_Sensischematic | [ Testbench_BGR_Temp_Sensische. [Properties @
Reflow - Schematic of Testbench_BGR...
[e-Fe
2 Setup SPICE Simulation of cell '‘Testbench_BGR_TRAN' = U=
Spice
5
= General [BISAED
— . Author
Netlisting Options Reference Temperature (deg. C) Cell Testbench_BGR_T
::;jlrmyl ZI;?(!?C 4 Accuracy and Performance Accurate Date 10/26/10 12:04:59
fnona ommands . . Design RefFlow
Parameters = Simulation Outputs —
i Show Waveforms Durin
SPICE Options . J 7 Setup SPICE Simulation of cell ‘Testbench_BGR_TRAN' ==
DC Operating Point Analysis Enable Waveform Voltage Probing true
Transient,/Fourier Analysis Enable Waveform Current Probing true General [ Transient/Fourier Analysis
[1oc 5"‘"3'&9 Analysis Enable Waveform Charge Probing False ::Z‘::f;igﬁ:;:: Stop Time
AC Analysis = -
= . v " £ File and Directory Names Additional SPICE Commands Maximum Time Step
[] Moise Analysis SPICE File N rSimulati Parameters Print Start Time
[ Transfer Function Analysis _ 1le Mame "-’r |rmu Gl ) b Optiors Print Time Step |
Temperature Sweep File Search Path - w/Models/ DC Operating Point Analysis Use Initial Conditions False
- ] D g y:
() Parametgr Swgep Include Files Transsmtﬁmerm Startup Mode Powerup
[ Corner Simulations Library Files "header.lib"| [10C SWEIED Analysis & Fourier Analysis
Verilog-A Search Path L] AC Analysis Enable Fourier Analysis False
[ Moise Analysiz -
Simulation Results Folder WfSimulation 7] Transfer Function Analysis Fourier Fundamental Frequency
Keep all simulation results False (/| Temperature Sweep Output Variables
O External Simulator Setu [ ] Parameter Sweep Fourier Number of Harmonics
- P - ] Corner Simulations Fourier Number of Points
Simulator T-Spice Interpolate Data Points True
Simulator Command =] Monte Carlo Analysis
Monte
Enable Waveform Voltage Probing
Indicate whether node veltage values should be includ)
Foun

| Run Simulation Ok Cancel |
‘ Command
- T

mode zoom
point down 1.9375 6.0625
Symbol: symbol of 1 (point up 8.0625 1.625
| Libraries | H\ararchy‘ ‘ " b Properties | Find
Ready Select CAP NUM OVR
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Transient Simulation with Start-Up

View and
Compare
Multiple
Simulation
Results

.| W-Edit - [Chart] (transient]]

File Edit

Simulations
Mameasﬂ:encthGR hd

Title Times...
Main_T... 21:36...

[ Trom

Simulati.. |Properties
Transient Chart ... (%
Drawing
Variable 1
Variable 2
Variable 3

View Draw Chart

ODREHE| X

[} Chart1 ttransient)

2.500
2.000
1.500
1.000
500.0m

0.000

——
IBG_2UA
500.0n

0.000

-3.000u

0.000 10.00u

Setup  Window Help

20.00u

(BN =
I

bl B o

l> X | Traces ~
" Filter ’—
Blv:iass

BGR_OUT:V

- CCOineg:l

- CCO:pos:1
CC2:neg:I
€C2:pos:1

- EMV

- IBG_2UA
BG_REG
BG_TS

VCursor1

Vbg=1.23y

= RRE::2i
- STUP_GATE:V
Time
VC16:neg:1
- VC16:pas:L
= VDDV
Wiineg:l
WWi:pos:T
[=1- XBGR
- EN_B:V
B XI1

S

DDO0:anode:1
~- DD0:cathode:]
-~ MML:bulk:1

MM 1:drain:T

MM1:gate:1
-~ MM1isource:l
e N_LV

VCursor1

100.000000u
-2.056440%9qu

IBG_2UA

Ibg=-2 D6UA

S - - -
-3 E-E-E-E

-1
I

i B

30.00u 40.00u 50.00u  60.00u 90.00u 100.0u 110.0u 120.0u

Seconds

70.00u 80.00u

‘Ccmmancl

point down 100U 246 -plot U
point up 100u 2.46 -plot 0
point click 99.8u 2.39 -plot 0

Selection: Vert Cursor "ViCursorl'

Select

Trace
Navigator

N \_3.
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DC Operating Voltages

nmos SV hp Sub verZ .? ﬁ ﬁ: ;
MNRD Nl 3.1
GHD C3TmEET

‘T Ou

W_lﬂuﬁﬁﬁfﬁﬁﬁﬁﬁﬁﬁﬁﬁ_____'_’___ZZZZZZZEN__‘H

fingers
wo=1

pmos Ev hp ve

pnos 5V hp verZz

MPREFU
TH = 40u_ )
3. 051 W_DHNW -
= 20u
flngers =2
ot R

MEREFD

TW = 40u
3.051 W _DNW

w = Z0u .

fingers = 2

Pz %
/ fﬁ;rﬁz;:;;;;ﬁ;b 1=;ﬁ?ve1 0 ,‘5

e

g LN

pmos_SV_hp verZ

4/

%/iOll
w

3 '051'

) MPREGU
TH = 4Du
V_DMW
w = zZ0u
fingers = 2
m =1

pmos v hp ve
MPREGD

4Du

VoODMW
w = Z0u
l=>5uw
fingers = 2
m=1

\ \B\ N
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EDA

DC Operating Currents

‘ puos SV hp_verz . Z2.0@ SGU
MEREFU ~—
_______ TW = 4Du

: ...... . —L.W oo T esss

20w o Y 1=5u_

.: 5u . . . . . . . . T Sy mEmrdAEE= 0 T
flngers =2 =

I A R =+

puos SV hp verz | 2.06u| MPREGD
' 2.06u| MPREED

FE — i [ . CBh4n 8 .
S . 2 604 lr_DNW S ok —a .
. I woo L P l=su

B ~ Ll =5~ -Z.06u| fingers = 2
...... -2.06u [y fingers =2~ pm=1
m=1 o

/ &, e AR Y
g—Aﬂﬁrc: ovafl \\ 2 4/15/2011 ©2010T her'
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Small Si gn al and Device Parameters [
Device Name: MMPREFD . XBGR.. X114.MMPREFD
E S-Edit - [SIW_BUCK_BGR:schematic* Testbench_BGR_DC_Sens/BGR/IL4 (Mon-exclusive)]
File Edit View Draw Cell Setup Tools Window Hel
Mame Value
155625: 56875 linch [+, [K]|[J[5 L| O/ || Device Parameters: XBGR. X114, MMPREFD (p5v.) == | vode DSy,
Libraries < D Testhench_BGR_PSRR:schematic| Proper Type pav.
—— Model l Device ] PR Reqion pav.
RefFlow = bets 223,85928U
. Name | Value | Units | Description [ - = capbd 15.884643f
i SL_PM_Comman_18 tnom 20 deg C Parameter measurement temperature - U_?E Egsbs 25.458915f
tox 1in m (Gate oxide thickness in meters T s -31.5801843
_ m Gate owide thickness used in extraction i s -59.8434425
Device Parameters: XBGR.XI14.MMPREFD (p5v.) (=23 Temperature coefficiert of pb ! chtot 349.15264f
Temperature coefficient of pbsw m Cdbitd gulggﬂwl:fﬂna
| Model Device ] Temperaturs coefficient of phawg v Ceqb 59I843442.a
Temperature coefficient for drain resistan... () ~cg CEE 3 19'5 091134
Temperature coefficient for source resist. . El Sys| ngo 14 I156 \oof
Name | value | Units | Description [ - Transit time Cel Egdb > 15330048
m- 0 AC NQS model selector §53m pr-ﬁeld mobility at Trnom - Inst] cado 14154
5. 3 Drai k56N Linear gate dependence of mobility it Ma ¢
4p m . rain ares b Temperature coefficient of ua ) Na cgsb —Z?I.D?D?Zf
as 3.6p m"2 Source area be-21 Quadratic gate dependence of mobility cosl ~256.916721
dtemp 0 deg Instance delta temperature from ambi... 2] Temperature coefficient of ub cgso 14.154f
aeo ] Shared geometry parameter E Body-bias dependence of mobility EEE: ;i;gﬁ;
ic 0 Vector of DS,GS,BS initial voltages o Temperaturs coefficient of uc hd 1055012062
| By m Length m Temperature coefficient of mobility gh :
i . W Maximum body voltage gbs 5.86546e-024
m 2 Multiplier for parallel devices " gds 2,7063349n
: W “th transition body Voltage
it 1 Mumber of fingers Model version gm 28.292938u
ngsmod ] MNon-quasi-static model selector H5em v Flat Band Voltage gmbs 12.434143u
nrd 13.5m Mumber of squares in drain e v Flat Band Voltags parameter for capmod...  |E 'E 326006400123‘681
nrs 13.5m Mumber of squares in source Flag for altemate Vth{ dependent Vth ca... Id _2 660132?1.I
off falze Device is initially off Reverse bias cument transition point :gs DI
nd 20,54y m Drrain perimeter 795 Vv Threshold vortage offset s 2 06013460
40.56u m Source permeter C-Viateral-shift parameter b -1,1710797p
ps - P - Sk m/s Saturation velocity at tnom g :
rde ] Drain cortact resistance - v Threshold voltage gbd -58,755595f
rsc 0 Source contact resistance f5g30 m Narrow width effect parameter qE' '1'50262; i’ég’p
rsh 1] ohms./sq Sheet resistance, overides model val .. Width dependence of all o gds 54.747827F
sal 0 m Stress Effects SAlength | e ==l od 31.986555F
zall 1] m Stregs Efects SAlength ag 1.150802p
sal D m Stress Effects SAlength Reevaluate... Export .. Close qgi 1.151116p
sal ] m Stress Effects SAlength - gs -34.470135f
rd 0
rs o
vbz -555.0918m
Reevaluate... Export... Close wds 2.45375
wdsat 137.28178m
wgs 1,22352
|Cnmmand I | vih 10725
PONTCICK 14943/ 0
mode escap
point click 14,4375 5.4375
Symbal: symbolof 1 |mode escape

Libraries | Hierarchy 4 I b Properfies L

Selection: Instance 'MPREFD' of cell 'pmos_5V_hp_ver2' Select CAP NUM OVR




TowerJazz Glopal Symposium

TON=RYE]

Sensitivity to VDD level

n

Add Measure

Category: Mame:
derivative2 -

" . a O
Coordinate measurements derive 4 4
Cursor derive? weform Calculator =]
Multiple curve measurements edgethreshold T
Other measurements error
Raw data falltime 3
Trace modifications fft
Trace scalars frequency Trace Na | Chart | Schematic | Memaries ¥ |Constams - | Measures. ..

Wave measurements histogram - ; " -
integral E5 edian | stddev ymax
intersect cos | tan | sinh | cosh | tanh
MMM 7| 8| 9|/ log |logi0| dB10 | dB20 [ f1
measure maximum — Construct a trace that is the point-by-point maximum of 2 traces Edit Trace 4| 5| 6| = 2
Optional arguments: . 1 2 3 sqrt | 2 | abs | int 3
-fracel <frace>: trace name or expression
-trace? <trace:: trace name or expression 0 ()| + | FFT | mag |phase| real | imag | 4
-from <x-axis coordinate =; start of measurement range
-to <x-axis coordinate>: end of measurement range
-chart <chartname>: name of chart
-chartbook <chartbookname =: name of chartbook
Optional flags:
-help: Display this help screen
() ()
e o10 o] OYA
oK | Cancel
060
060
0b
D00 0.00 00 0.00 00 0.00 00 40.00

N

N
2

b
)10 Tanﬁbf,

N
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Temperature Sensitivity

anner T-Spice 15.10 Beta.003 JA\Tower'Tower180nm\ReferenceFlow' SimulationResults'RefFlow!\ Testbench BGR_Temp_Sens'Main_Testbench BGR_Temp_Sens_RefFlow.sp 16:30:26 10/07/10

= BGR_OUT:V

VCursor1 VCursor2 Delta Derivative
-39.999989 123.999984 163.999973

Delta:
mp > -20

f— IBG_TS

VCursor1 VCursor2 Delta Derivative
—-39.999989 123.999984 163.999973
IBG TS —-1.653767u —-2.744502u —-1.090735u -6.650824n

\
".\“-

T—— Delta=1.09uA
%-h‘h-“h“‘

undefined
o
[y%]
o
o
-

40.00
temp - deg C
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PSRR

Tanner T-Spice 15.10 Beta.00B\Tower\Towerl80nm\ReferenceFlow\SimulationR esults\RefFlow\Testbench BGR_ PSRR\Main Testbench BGR_PSRR_RefFlow.sp 19:13:18 10/07/10
=== BGR_OUT:VdB

VCursor1
22.387293k

’--..---------------.---------.----.---<

/7n |°0§§xev - %’ 4

/2011 % 62010
~’~4‘3 \-\ \‘ﬁ = \ N ’Q‘X
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Mismatch

Tanner T-Spice 15.10 Beta.003 Tower\ Tower180nm'ReferenceFlow!\SimulationResults\RefFlow'\ Testbench BGR_Mismatch'Main_Testbench BGR_Mismatch RefFlow.sp 19:21:55 10/07/10

=== BGR

Minimum 1.226
A I D Maximum 1.2433
Mean 1.2338
Avgdev 2.0280m
Variance 6.6745u
StdDev 2.5835m

1.234
undefined

\ 4/15/2011 1
R k AR
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Mismatch

Tanner T-Spice 15.10 Beta.003 Tower\ Tower180nm'ReferenceFlow!\SimulationResults\RefFlow'\ Testbench BGR_Mismatch'Main_Testbench BGR_Mismatch RefFlow.sp 19:21:55 10/07/10
——] (]

Minimum 1.226
Maximum 1.2433
Mean 1.2338
Avgdev 2.0280m
Variance 6.6745u
StdDev 2.5835m

| \
-2.080u -2.075u -2.070u -2.065u -2.060u -2.055u -2.050u -2.045u -2.040u -2.035u
undefined

' 1 \ \ 4/15/2011 10, T:
,,,/"”' ™ N y \\\“E‘Eil. - N\ N Nﬁ,‘:ﬁg
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Export Netlist for SDL

v - - o e =1
AANLET T T b g TR YIS S R R AT [ DAkt =] Cor pETES=1 COm g e

File Edit View Draw Cell Setup Tools Window Help ¥NM33 N_17 EN GNDA GNDA V_DNW nmos 5V hp sub ver? w=lSu l=
sos0 65 neh [+, (B OMmL Ol L 6. BT et QREOHYD<0> N 18 GNDA GNDA GNDA V_DNW nmos_SV_hp sub ver:

E S-Edit - [SiW_BUCK_BGR_TOP:schematic® (Non-exclusive)]

NF=Z connectGates=0 connect5l=3 rightTap=1 leftTap
1=10u NF=1 connectGates=0 connect50=3 rightTap=1

|Lim”as ‘ B SW_BUCK BGR_TOP:schematic* . | [ Testbench 80 HNMDMYD<1> N 13 GNDR GNDA GNDR V DNW nmos 5V _hp sub wverZ l=10u NF=l connectGates=0 connectSD=3 rightTap=l 1
O — - . o AMMOMYU<0> GNDR GNDR N 18 GNDR V_DNW nmos 5V _hp sub werZ l=10u NF=l connectGates=0 connectSD=3 rightTap=l 1
RefFlow = CMYU<l> GNDR GNDR N 15 GNDAR V DNW nmos 5V _hp sub wverZ l=10u NF=l connectGates=0 connectSD=3 rightTap=l 1

aefiom I H_1 N_1 STUFP_GRTE STUP_GATE pmos_5V_hp wverZ 1=5 w=10u NF=1 connectEates=0 connectSD=3 % $x=540 sy=lecld %
GSL PM_Common_18 H 3 N_3 N_1 N_1 pmos_5V_hp weri 1= n w=10u NF=1 connectGates=0 connectSD=3 5 $x=5940 $y=1550 Fw=40 $h=80 3

GNDA GNDA N_2 N_Z pmos_5V_hp werZ 1=500n w=10u NF=1 connectGates=0 connectS5D=3 5 $x=9%40 $y=1330 $w=40 3$h=&0
:2:1“(':‘:55 " N_ 2 N 2 N_3 N_3 pmos_5V_hp_werZ 1=500n w=10u NF=1 connectGates=0 connectSD=3 $ $x=940 $y=1440 $w=40 $h=80 %
& Misc - E HMPOD N_23 PBIAS N_7 V_DNW pmos_5V_hp ver? l=5u w=:i0u NF=4 connectfates=0 connectSD=3 5 $x=1470 $y=1530 $w=40 Sk

& PM EMPOU N_7 PBIAS VDD INT V_DNW pmos_5V _hp werZ l=5u w=IZ0u NF=4 connectGates=0 connectSD=3 § $x=1470 $y=1820 sw=40
‘ _Camman MP1D NBIRS DPBIRS N & V_DMW pmos_ 5V hp werZ 1=5u w=Ilu NF=4 connectCates=0 connectSD=3 £ $x=1300 $y=1530 sw=40 5}
& PM_Internal MP1T W 8 PBIRS VDD INT V_DNW pmos SV _hp werZ 1=5u w=Z20u NF=4 connectGates=0 connectSD=32 3 $x=1300 = 820 $w=40
@ Tower 180nmPM_Device: _ MPDMYD VDD INT VDD INT N 9 V_DMW pmos SV hp wverZ 1=5u w=Ilu NF=4 connectCates=0 connectSD=3 $ $x=2300 $y=B80 5w
— FMPDMYDU M 9 VDD INT VDD INT V_DNW pmos SV _hp werl 1=5u w=Z20u NF=4 connectGates=0 connectSD=32  sx=Z300

MPLD PBIAS PBIAS N 10 V DWW pmos 5V hp wverZz 1=5u w=I0u NF=4 connectGates=0 connectSD=3 3 3x=1230 $y=1530 sw=40

Fiter j {¥MELT N_10 PBIAS VDD_INT V_DNW pmos_5V_hp_wer? 1=5u w=20u NF=4 connectCates=0 connectSD=3 3 $x=1230
:E—m:::j:—gf:;;j‘am‘ ¥MPRD NE N_23 N_13 V_DNW pmos_5V_hp verZ 1=5u w=i0u NF=I connectCates=0 connectSD=3 $ $x=2170 $y=1530
¥MPREFD IBG Z2UA PBIAS N_11 V_DNW pmos_5V_hp werZ 1=5u HNF=Z connectZates=0 connectSD=32 % $x=Z2Z310

AC_Measure_Gain
AC_Measure_GainBandwidt FMPREFU N_11 PBIAS VDD INT V_DNW pmos_5V_hp werZ 1=5u NF=Z connectGate I connectSD=3 $ $x=Z310

t

ig—m::z:—mf;eg:n’i; EMPRECD IBG_REG DBIAS N_12 V_DNW pmos_5V_hp verZ 1=5u NF=Z connectBates=0 connectSD=3 § $x=2500

Ammeter FMPREGU N_12 PBIAS VDD _INT V_DNW pmos_5V_hp werZ 1=5u NF=Z connectGates=0 connectSD=3 $ $x=Z500 $y=370 Zu—y
Corner Analysis 3 HEMERU N_13 N 23 VDD _INT V_DNW pmos_5SV_hp werZ l=5u w=2Z0u NF=Z connectfates=0 connectSD=3 5 5x=2Z17 y=1lel0 sw=40
?n%—u"gzﬂsum—””i“—“ﬂ‘“ MPTSD IBGZ TS FBIAS N 14 V _DNW pmos SV _hp verZ l=Su w connectGates=0 connectSD=3 $ $x= 0 $w=4f
InitialCondition JFMPETSU N 14 DBIRS VDD INT V_DNW pmos SV _hp wer? 1=Su w=Z20u NF=Z connectCates=0 connectSD=32 3 $x=Z700 $y=370 sw=4
{Mz LDPF GATE VDD INT N 4 GND nld 5V sclV w=:i0u s=3u nr=1 nc=: Metal Routing Lewvel=1 Add PSub Ring=1 connectGates=

MeasureExpression

" it MNSTUP N_21 STUP GEATE VDD INT GND nld SV _sclV w=530u s=3u nr=l nc=2Z Metal Routing Level=l Add PSub Ring=1 connec
leasureFin - - <. - -

MeasureFindWhen EM1S M 21 EN B VDD GHD pld 5V sclV w=10u s=l.&u nr=l nc=Z 5 $x=324 sy
MeasureSignalStatistic IMPCNTR VDD _INT LDPF GATE VDD GHD pld 5V_sclV w=15u s=l1.8u nr=l1 nc=i 5 $x=1825 3 =70 %m
NodeSet HRZ BEREF BE INT GHNDR rphpoly3t n 1=310u segments=1l sgeg type=0 % $x=2030 $y=4e0 Fw=e0 $h=Z2Z0 Fr=350
NOISE_Measure_Inputhlois: P P _— - T = = P—— o e
PrintCharge W_21 V_DNW GHD rphpoly3t w=i00n 1 segments=5 seg_type=0 5 $x=340 5y=1830 $w=20 $h=80
PrintCurrent WN_21 STUP GATE GHD rphpoly3t w=:i00n 1=50u segments=5 seg_type=0 0 $w=2Z0 $h=t0
?‘ﬂiﬁvi@stﬂ‘k LDP_GATE VDD GND rpmpoly3t w=2Zu 1=125_355u segments=1 segq_type =1940 $w=2Z0 $h=&0 r=180
e ll DBIAS N_20 GNDA rpmpoly3t w=Zu 1=5&.7u segments=1 seg_type=0 § $x=1230 $y=1330 $w=20 $h=6€0 $m
Open |+ mnstancel Find XR13 N 23 BG INT GND& rpmpoly3t w=2Zu l=58.2Zu segments=l aseg type=0 $ $x=1430 5y=1330 Sw=Z0 sh=&0
HR14 M 23 N _ZZ GNDR rpmpoly3t w=Zu 1=%5 u segments=l aseg type=0 5 $x=1&70 5yp=1330 $w=Z0 s$h=860 sm
215 PBIRS N 24 GNDL rpmpoly3t w=ZIu 1= 2u segments=l seg_type=0 5 $x=1100 $y=1330 sw=20 sh=e0
HQbel N 20 N 20 Vbel pm npn wtp l=l0u nf=l 5 $x=1310 $y=1110 sw=40 sh=e0 $m
[{QbeZ BC_INT BG_INT Vbel pm npn wtp 1=10u nf=l m=7 5 $x=1470 sy=1110 3w=40 sh=&0
HQDMY<0> GND GHMD GHND pm npn wtp sx=1080 %y sw=40 sh=80 3m
HQDMY<1> GND GHD GHND pm npn_wtp sx=1080 Fw=40 Fh=t0 3m
QDMY<2> GND GHD GHD pm npn wtp sx=1080 Fw=40 Fh=t0 3m

5 £x=920 =

$x=2630 Sy

A

i

e

Command
|P0ll1( R SBT5USTS QDMY<3> GND GHD GHD pm_npn wtp % £x=1080 $w=40 $h=&0 $m
point down3 5.875 0.375 QDMY<4> GND GND GND pm npn_wtp £ $x=1080 sw=40 sh=60 Fm

point up3 5.375 0.1875

Symbal: Mainof 1 |point dick2 5.5 1.375 HQDMY<S5> GND GND GND pm_npn_wtp s $x=1080 tw=40 sh=80 2m
Libraries | Hierarchy a o g2 CND GND GHND o pm npn gip O = siu=102 Sw=40 Eh=60_&m

Ready Select CAP NUM OVR
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Vit | Netlist | Layout | HiPer DevGen |

In Use
From File:
Layer L L
UCK_BGR.
] sdlspicedl log
Processing netlist -
File: format : T-SH| Template for cell: SiW_BUCK _BGR_TRM created. Ports: GNDA Vbel IN Vbe2 IN

Adding instance: XI19 of cell 5iW_BUCK_EGR_TRM

IU Include substrate Adding instance: XM21 of TCell nmos_5V_hp sub_wverZ (topTap = 1) (bottomTap = 1) (leftTap = 1) (rightTap = 1) (connectSD = 3) (connectGates = 0) (NE = 50) (1 = 1du)
Zdding instance: ¥MCAP NG of TCell rmos 5V hp sub ver2 (topTap = 1) (bottomTap = 1) (leftTap = 1) (rightTap = 1) (connectSD = 3) (connectGates = 0) (NF = 70) (1 = 1(
|7 Insert muhiple de Adding instance: ¥MGATH of TCell nmos_5V_hp sub wver? (topTap = 1) (bottomTap = 1) (leftTap = 1) (rightTap = 1) (connect5D = 3) (connectGates = 0) (NF = 1) (1 = 4.5u)
Adding instance: XMNWLD of TCell nmos_5V_hp sub_ver2 (topTap = 1) (bottomTap = 1) (leftTap = 1) (rightTap = 1) (connect3D = 3) (connectGates = 0) (NF = 2) (1 = 10u)
Adding instance: XMWLU of TCell nmos_5V_hp sub_wver2 (topTap = 1) (bottomTap = 1) (leftTap = 1) (rightTap = 1) (connectSD = 3) (connectGates = 0) (NF = 2) (1 = 1du)

ECO pmcessing Adding instance: XMWRD of TCell nmos_5V_hp sub_wver2 (topTap = 1) (bottomTap = 1) (leftTap = 1) (rightTap = 1) (connect3D = 3) (connectGates = 0) (NF = 1) (1 = 1du)
Adding instance: ¥MWRU of TCell nmos_5V_hp sub wver2 (topTap = 1) (bottomTap = 1) (leftTap = 1) (rightTap = 1) (connectSD = 3} (connectGates = 0} (NF = 1) (1 = 10u) |_

= Bdding instance: XNM2 of TCell nmos_5V_hp sub verZ (topTap = 1) (bottomTap = 1) (leftTap = 1) (rightTep = 1) (connectSD = 3) (connectGates = 0} (NE = 1) (1 = 600n) |-
Adding instance: XNWM3 of TCell nmos_5V_hp sub_wver2 (topTap = 1) (bottomTap = 1) (leftTap = 1) (rightTap = 1) (connectSD = 3) (connectBGates = 0) (NE = 2} (1 = 10u) (v

) Adding instance: XNM13 of TCell nmos_5V_hp sub_wver2 (topTap = 1) (bottomTap = 1) (leftTap = 1) (rightTap = 1) (connect3D = 3) (connectGates = 0) (NF = 1) (1 = 1u) (v
Adding instance: XNM14 of TCell nmos_5V_hp sub wverZ (topTap = 1) (bottomTap = 1) (leftTap = 1) (rightTap = 1) (connectS50 = 3) (connectGates = 0) (NF = 1) (1 = lu)} (v
Adding instance: XNM16 of TCell nmos_5V_hp sub_wver2 (topTap = 1) (bottomTap = 1) (leftTap = 1) (rightTap = 1) (connect5D = 3} (connectGates = 0) (NF = 1) (1 = lu) (y

Adding instance: XNM33 of TCell nmos_5V_hp sub_ver2 (topTap = 1) (bottomTap = 1) (leftTap = 1) (rightTap = 1) (connect3D = 3} (connectGates = 0) (NF = 2) (1 = &00n)
Adding instance: XNMDMYD<O> of TCell nmos_5V_hp sub ver2 (toplap = 1) (bottomTap = 1) (leftTap = 1) (rightTap = 1) (connect3D = 3) (connectGates = 0) (NF = 1) (1 =]
Adding instance: XNMDMYD<1> of TCell nmos_5V_hp sub ver2 (toplap = 1) (bottomTap = 1) (leftTap = 1) (rightTap = 1) (connect5D = 3) (connectGates = 0) (NE = 1) ]
Adding instance: XNMDMYU<0> of TCell nmos_5V_hp sub ver2 (topTap = 1) (bottomTap = 1) (leftTap = 1) (rightTap = 1) (connectSD = 3) (connectGates = 0) (NF = 1)
Adding instance: XNMDMYU<1> of TCell nmos_5V_hp sub ver2 (topTap = 1) (bottomTap = 1) (leftTap = 1) (rightTap = 1) (connect3D = 3) (connectGates = 0) (NF = 1)
Adding instance: XM18 of TCell pmos_5V_hp ver2 (connect3D = 3) (connectGates = 0) (NF = 1) (w = 10u) (1 = 500mn)

Adding instance: XM20 of TCell pmos_5V_hp ver2 (connect5D = 3) (connectGates = 0) (NF = 1) (w = 10u) (1 = 500m)

Adding instance: XM24 of TCell pmos_ 5V _hp wver2 (connect50 = 3) (connectGates = 0) (NF = 1) (w = 10u) (1 = 500n)

Adding instance: ¥M25 of TCell pmos_5V_hp ver2? (connect5D = 3} (connectGates = 0) (NF = 1) (w = 10u)} (1 = 500mn)

Adding instance: XMPOD of TCell pmos_5V_hp ver2 (connect5D = 3) (connectGates = 0) (NF = 4) (w = 20u) (1 = 5u)

Adding instance: XMPOU of TCell pmos_5V_hp wver2 (connect5D = 3) (connectGates = 0) (NF = 4) (w = 20u) (1 = 35u)

Adding instance: XMPID of TCell pmos_5V_hp ver2 (connect5D = 3) (connectGates = 0) (NF = 4) (w = 20u) (1 = 5u)

Adding instance: ¥MP1O of TCell pmos_ 5V _hp ver2 (connect5D = 3) (connectGates = 0) (NF = 4) (w = 20u)} (1 = 5u)

Adding instance: XMPDMYD of TCell pmos_5V_hp verZ (connectS5D = 3) (conmectGates = 0) (NF = 4) (w = 20u) (1 = 5u)

Adding instance: XMPDMYU of TCell pmos_5V_hp ver2 (connect3D = 3) (connectGates = 0) (NF = 4) (w = 20u) (1 = 5u)

Adding instance: XMPLD of TCell pmos_5V_hp ver2 (connectSD = 3) (connectkates = 0) (NF = 4) (w = (1 = 5u)
Adding instance: XMPLU of TCell pmos 5V _hp wver2 (connectSD = 3) (connectGates = 0) (NF = 4) (w = 2 (1 = 5u)
Adding instance: ¥MPRD of TCell pmos_5V_hp ver2 (connect5D = 3) (connectGates = 0) (NF = 2 (w = 2 (1 = 5Su)
Adding instance: XMPREFD of TCell pmos_5V_hp ver? (connectSD = 3) (connectGates = 0) (NF = 2) (w 20u) (1 = 5u)

Adding instance: XMPREFU of TCell pmos_SV_hp verZ (connectSD = 3) (connectGates = 0) (NF = 2) (w 20u) (1 = 5u)
Adding instance: XMPREGD of TCell pmos_SV_hp verZ (connectSD = 3) (connectGates = 0) (NF = 2) (w 20u) (1 = 5u)
a Adding instance: ¥XMPREGU of TCell pmos_5V _hp ver? (connectSD = 3) (conmectGates = 0) (NF = 2) (w = 20u) (1 = 5u)
Adding instance: XMPRU of TCell pmos_5V_hp ver2 (connect5D = 3) (connectGates = 0) (NF = 2) (w = 20u) (1 = 5u)

S ] Adding instance: XMPTSD of TCell pmos_5V_hp ver2 (connect3D = 3) (connectGates = 0) (NF = 2) (w = 20u) (1 = 5u)
Adding instance: XMPTSU of TCell pmos_5V_hp ver2 (connectSD = 3) (connectGates = 0) (NF = 2) (w = 20u) (1 = 5u)
Adtu')g instance: XM2 of TCell nld 5V_sclV (connectGates = 0)* (Add PSub Rlﬁg = 1)* (Metal Routing Level = 1)* (nc = 2) (nr = 1) (s = 3u) (w = 2Z0u) o
< [ B T T ) i - o - S = - i B ) 3

Mode: Drawing
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