W.OEA
Lrtermational fic

P-GRID™

3D Power Net Analysis
Design Tool

OEA International, Inc.
155 East Main Ave, Suite 110
Morgan Hill, CA 95037
www.oea.com




W OEA P-GRID Features
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The Post-Layout Workshop
File Wiew Display CELL-AN MWET-AN P-GRID Tools Setup Help

=| Fower nalyzer

& Utilizes full 3D field simulation solver
to generate high accuracy distributed —| B /o v v
network of interconnect current paths IR SRR

\nWRD TRNND A0 aEmngm| PoGRID Results File: | Tan_data_pgrid.vdist  Select..
m Display Options

show Walue: (@ Color-Coded _JHighlighted

Layers:
(IV unknown(30) M unknown(40) & unknown(S0)

+# Flexible voltage source definition as
point sources or automatically assigned i
at defined edges or block routing I

# Flexible current source definition by
area with automatic node pickup or with e
user specified point sources

@ Graphlcal reporting Of VlOIatlonS On Import power net or package parasitic madule GDSIETOPCELL
layout for easy correction

# Optional automatic addition of
¢ Color-coded mapping of current, current Phantom metal and vias to represent
density and voltage drop top layer routing on blocks

¢ Custom formatted violation reports ¢ Push-button graphic.interface or
current density and voltage drop batch operation
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WA P-GRID Flow
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"@V OEA Walkthrough of VDD Static

i Power Net Analysis

The Post-Layout Workshop

1 million gate ASIC design

Over 800,000 current sources

Approx 46 min.

Total — extraction
and simulation of
currents
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‘@VOE{X Technology File Setup

Setup Technology —I

File Lawers Dewices Labels

Technology Mame: | iregteck

« Fast interactive setup e ry
. Easy to enter from Type: _ Poly - |

process data p. Order: 1
« Handles local hame: poly

interconnect, multi- LR

dielectrics, composite gy 05t

Thickness: | 0. 300

metal layers R Al
L. Resistivity: 2.824e-08 C 2 contact
« Definitions down to T M 3 metall ‘Change |
. ' ’ - Vo4 wial =T
transistor contacts . .
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W OEA Currents of Switching
Gates are Monitored

VDD
crowbar
switching
current
on
current
I off
C_e cc _ current
simulation

Cells are simulated in Spice and
VDD and VSS average, peak,
and RMS currents are saved.



""‘V OEA Current Sources Are Assigned
LDntermationad fc i3
to Cell Locations

éi The Post—Layout Workshop | - iJ

Each gate In the \ File View Display CH ET-AN P-GRID Tools Setup Help
library is '
)

pre-characterized

and assigned

current usages

for Ave, Peak and RMS

Gate locations —
are automatically
extracted from
full layout.

1 Set display color and pattern OEA/3D: |




V‘V OEA Setting Up Current Sources by Area
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« Areas are automatically
extracted from full layout

 Areas can be cells, blocks, i N —
= e Post-Layvout Workshop n |

full chip or any combination e oy byl CHLAY Nl Poet e Seiv iy
« A utility is provided to

automatically assign current

to extracted cell boundaries

= P-GRID Setup

Working Directory: | ierry/Jobs/and3/ tog

Base File Name: | top_vss

User Provided Block Currents

I
i
Technology Mame: | serrand .
|

—FPower Network m |

| i
| |
! !
| i
15 | =
100.00 670.00 400.00 5100.00 0.011 LEFT Il | Met Mame: Select.. cH:
450.00 5400.00 50.00 550.00 0.011 BOTTOM | EyR—— 5 i
450.00 5400.00 4950.00 5450.00 0.011  TOP | | assign voltage source.| ;
5150.00 5700.00 1000.00 5100.00 0.011  RIGHT ; =
670.00 1770.00 3750.00 4950.00 0.0183 HDLC_D d| [~Current Source |
1770.00 2880.00 3750.00 4950.00 0.0183 HDLC C ; Current Source Laver(s) |} !
2880.00 4050.00 3750.00 4950.00 0.0183 HDLC B ; :
4050.00 5150.00 3750.00 4950.00 0.0183 HDLC A Pl Total Current(A):|. i
670.00 1290.00 3070.00 3750.00 0.0111 HS_UART : M Current File:  s/famd3/area_currents Select.
1290.00 2750.00 3070.00 3750.00 0.0038 UART :
670.00 2750.00 1170.00 3070.00 0.0577 DMA :
670.00 2750.00 550.00 1170.00 0.020 186 2 | _RunP-GRID | _Generate 3D Close
2750.00 5150.00 2800.00 3750.00 0.0305 MIB
2750.00 5150.00 1050.00 2800.00 0.065 USB
2750.00 3670.00 550.00 1050.00 0.0047 LTB

1 Import power net or packade parasitic module GDSILCELLT
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Locations for all of the
voltage sources are
placed where the
bondwire will attach to
the top level metal.

\

Voltage Sources Are Assigned

to Bondwire Locations
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'@' OFA Extract and Simulate Current Flow

Output-Files

Build 3D

Net GDSII Model
(OEA PLWS)

ELE

Cell Current
Sources

Simulation

¥ SoEEEE

Input Files

Voltage
Sources

EEE

Extract and

Process Simulate
Technology (OEA P-GRID)

N SO

OEA/3D:
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| Power Analyzer

P-GRID Eesults File: | op_area/newtop. Idist Select.

— Display Options

Value Limit; | 0.0000e+00 — | 2.4654e-0Z2

Show value: (8 Color-Coded IHighlighted

— Lawers:
M3 W32 W33 W34 W35

Lpdate Frint.. Close

The Post—Layout Workshop
File View Display CELL-AN NET-AN P-GRID Tools Setup

¥ SOEEEEE B0

r simulation violation check

Review Current Distribution
in Interconnect

File View Display CELL-AN NET-AN P-GRID Tools Setup

Find locations it would
be better to add wider

Power simulation violation check

metal



‘WV OEA  Find Any Current Density Violations

lutermational fre

Electromigration rules (current
density) establish where an
excessive current flow over

a short period of time will cause
the metal to migrate and fail

(= ThePosiaoutworkshop |||

File View Display CELL-AN NET-AN P-GRID Tools Setup

EREEE 2o

violation
———————————




V‘LV OFEA. Assure Voltage Levels Against
A Maximum IR Drop Specifications

The Post—Layout Workshop
File View Display CELL-AN NET-AN P-GRID Tools S5etup

Inadequate voltage

can cause switching
fallures and longer
delays

The Post—Layout Workshop

File View Display CELL-AN NET-AN

_____

lation violation check
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The Post—Layvout Workshop
View Display CELL-AMN MNET-AM P-GRID Tools Setup

Selected Range
Voltage Drop
Display

« Easyto find a
limited range of
values

Fun dynamic power simulation




v@v OFA Examine the Balance of Current
ot Flow to Voltage Input Pads

Looking at how much current exits
at each pad helps when reassigning
pad placement to balance current
to the package pins.

~| The Post—Layout Workshop | - |J
File View Display CELL-AN NET-AN P-GRID Tools Setup Help

[~ nelostiwoutworshop || ||

(Displayed without
interconnect)

BOEEEEE OO0

|| set display color and pattern OEA/3D: |

Power simulation violation check OEA/3D:
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Current Location
File for
Example Chip
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.000

504
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516.
ST
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524

600
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400
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400
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800
000
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400
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800
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200

490.
491 .
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496.
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500.
.000

497
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503.
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504
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506.
508.
5009.
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.800
.000

512
514

AL
516.
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.000
521.
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517
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522

523.
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524

000
200
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000

400
600
800

200

600
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400
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200
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S
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Sample Report for Worst Case Voltage Drop

PGRID Violation Report
Data File: /export/home/jerry/jobs/amd3/top area/newtop.Vdist
Violation Range: (6.0000e-02 - 6.4705e-02)

Xmin Xmax Ymin Ymax LayerNo. Value

H H H H K

3650.130 3650.880 1996.130 1996.880 33 -6.4705e-02
3650.230 3650.770 1995.990 1996.130 33 -6.4705e-02
3650.230 3650.770 1989.080 1989.210 33 -6.4705e-02
3650.230 3651.380 1988.430 1989.080 33 -6.4705e-02
3650.630 3651.380 1988.330 1988.430 33 -6.4705e-02
3650.230 3650.770 1989.210 1995.990 33 -6.4705e-02
3694.320 3695.070 1996.130 1996.880 33 -6.4239%9e-02
3694.430 3694.980 1995.990 1996.130 33 -6.4239%9e-02
3694.430 3694.980 1989.080 1989.210 33 -6.4239%9e-02
3694.320 3695.070 1988.330 1989.080 33 -6.4239%9e-02
3694.430 3694.980 1989.210 1995.990 33 -6.4239%9e-02
3682.630 3683.380 1997.430 1998.180 33 -6.4445e-02
3682.730 3683.270 1997.290 1997.430 33 -6.4445e-02



GRID Sample Color Coded Output
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P-GRID Sample Color Coded
Output
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YV

The Fost-Layout Workshop

File Wiew Display CELL-&M MNET-AMN P-GCRID Tools Setup

Voltage
Drop
Display

4 Layers
84,494 Current
Sources
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10.8 MB GDSII File
.18 X .30cm
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VDD/VSS
Layout Data

Hierarchical Power Distribution
Network Analysis '

V,J, | Maps, -
Violations '
and Reports . .



