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In this module, we will learn how to:
« Set up EAD mode in ADE Assembler
» Create Datasets by selecting signals from our schematic
» Use the Datasets created to perform EMIR analysis
« Optimizing the Layout to reduce EM violations
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1. Introduction to EMIR and Theoretical Background

EMIR (Electromigration and IR Drop) is one of the most challenging fields of circuit
simulation. It consists of the Electromigration and IR Drop where both play a big role
in the reliability of the design.

Electromigration (EM) is a phenomenon that describes the displacement of
atoms/ions in a solid conductor from their lattice points due to the collisions caused
by the momentum transfer from the flow of electrons and the metal atoms in
connecting wires.

It is related to the current density: the higher the current density, the higher the risk of
EM.

The collisions caused by the movement of electrons cause the wires to become
heated, which can lead to an open circuit, or a short metal wire if enough atoms move
to the same spot.

IR Drop is the voltage drop that occurs when current flows through a conductor with
resistance. In PCBs and integrated circuits, IR drop is extremely important and can
have negative effects, such as the destination voltage being somewhat lower than the
source voltage.

Note that
EM takes
years to
happen
(Gradually)
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2. Setting up the EAD for Simulation
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2.a) Activating The EAD Mode

« Select the “amplifier_common_source” library and highlight the testbench cell view then

click on maestro view.

« The maestro view should be opened with ADE Assembler.

L Open File
File
Library a mplifier_common_source n
Cell testbench
View maestro n
Type maestro
Browse
\ /

Application

Open with ADE Assembler

Always use this application for this type of file

Open for & edit o read

P

Cells

cs_amplifier
nmos

EmDS

Library path file /home/user/cadencel1/cds. lib

m Cancel Help
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Introduction to

EMIR
* |In the Data view panel, make sure to select “amplifier_ common_source testbench_1”
Activating under tests, enable corners and disable Reliability Analyses. like the figure below.
EAD Mode
_
Slgnal Mame | Value |
Selection B d
B v % Tests
4 amplifier_common_source_testbench_1
Creating L J} amplifier_common_source_testbench_1_1
datasets [ v & Global Variables
[+ ¢ @& Parameters
v 1: ; "‘l Corners
Documents
Setup States
EAD Browser #{{)Reliability Analyses
__ | Checks/Asserts
Running EMIR
Analysis
Fixing
Violations
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2.a) Activating The EAD Mode (Continued)

Click on EAD from the upper tabs, then Setup...
The EAD Setup browser will open.
Enable Electrical Data Capture For EAD Flow.

Under Design Selection, select cs_amplifier as a
design.

Click on OK to close the browser.

EAD Setup b
@Enable Electrical Data Capture for EAD Flow |
Pre EM Chec
Design Selection
Design Under Test: ampliﬂer_ccmmon_sourn cs_amplifier n
Save Options
Signal Selection
& Al Signals
& Hierarchy Stop Level 99 B
— Selected Signals (Using the EAD -> Signal Selection menu option)
Electromigration Checking
Type: Scale:
~ DC Current (Idc) 1.00 H
& Average Current (lavg) 1.00 =
__ Waveforms for RMS and Peak Checks (Isignal)
Voltage Dependent Rules
Type: Scale:
— Min and Max Voltage (Vmin/Vmazx) 1.00
— Create voltage constraints
Waveform Processing Options (For lavg, Ymin and Ymax)
— Process Waveforms Inside Simulator (MMSIM oniy)
® Process Waveform Post Simulation
— Clip Waveforms From: 10 To: 30

(4] <

cadence



2D\ AMERICAN
(2 )) UNIVERSITY
ox// orBEIRUT

Introduction to
EMIR

y

Activating
EAD Mode

Signal

Selection

Creating
datasets

Y

EAD Browser

Y

Running EMIR
Analysis

A

Fixing
Violations

2.b) Signal Selection To Save Current

From the upper tabs, click on File -> Open...

Select the amplifier_common_source library, and the cs_amplifier cell.

Next to view, select Schematic.

Under Application, make sure to open with Schematics XL.

Open ADE Assembler View x
File
Library amplifier_common_source n Gl
:
Cell cs_amplifier Hing s
pmos
View schemnatic testbench
Type schematic
Browse
N —
Application
Openwith ~ (SchematicsXL
__ Always use this application for this type of file
< [FEET ® edit _ read
Library path file /home/user/cadence01/cds. lib
[ o« IS

cadence



AMERICAN
ofBEIRUT

Introduction to
EMIR

y

Activating
EAD Mode

UNIVERSITY

2.b) Signal Selection To Save Current (Continued)

« Schematics XL will open, and this is where we select the currents for the Datasets.

 To select the signals, go back to the maestro view and From the tabs, click on EAD —

Signal Selection...

[

Virtuoso® ADE Assembler Editing: amplifier_common_source testbench maestro

A - O X

Note that
Select Inst-
Terms will
select all the
device’s
terminals.

Sl n al Launch File Create Tools Options Run m Parasitics/LDE  Window Help cadence
e e b= gle § 0 R 2 B @ & s B= &
||[N0 Parasitics/LDE n %3 W, — ,Ie Run, Sweeps and Corners n @ @ ||Reference J {I’é} ||'-|istor3.l:LInteracti\.re n f:“
| = Create CSV Template... .
Data View £ i
— Create Dataset (From CSV)... e
Mame | Value VDR Dataset... 5 Run Preview
. ﬂ I ) - : =
o Run Pre-EM Check D~ BTZ|E el <]l ~|
Y R Tests Pre-EM Setup Fi
(¥ & Global Variables re-=\ Setup arm
datasets BV & Parameters Test | Name | Type | Details | Evalfype |  Plot Save Spec | weight |
v < Corners [~ [~ | [~ | [~ [~ A [~
I:I Documents amplifier_common_scurce_testbench_1 signal Foutput point =
v ' Setup States amplifier_common_source_testbench_1 signal finput point -
L J} Reliability Analyses amplifier_common_source_testbench_1 Gain expr ymax(dB20((VH"foutput”) / VF" . point v = 1.5
|| ChecksfAsserts W
amplifier_common_source_testbench_1 Bandwidth expr bandwidth{{VF(*foutput”) / VF("fi... point ¥ = 4G
EAD B rowser amplifier_common_source_testbench_1 Current Consumption axpr mag(IDC("VO/PLUS") point I~ < 2.5m
Data | History amplifier_commeon_source_testbench_1 Power Consumption expr mag((IDC("AMO/PLUS™) * VDC(™/n... peint v < 2.75m
| T 718X amplifier_common_source_testbench_1_1 signal foutput peint e e
lifi testbench_1_1 i fi t i
P ¥ Nominal Corner amp | ier_common_source_testbench_1_ . signal inpu point Ll Ll
v 1 Point Sweep ¥ 3 Corners amplifier_common_source_testbench_1_1 Gain expr ymax{dB20((VF"/output") / VF"/ . point v > 7.5
. amplifier_common_source_testbench_1_1 Bandwidth expr bandwidth{{VF(*foutput”) / VF({"fi... point v = 4G
R u n n I ng E M I R I amplifier_common_source_testbench_1_1 Current Consumption expr mag(IDC(™VOPLUS") point v < 2.5m
An aIySIS amplifier_common_source_testbench_1_1 Power Consumption axpr mag((IDC"MVO/PLUS™) * WDC(™/n... point " < 2.75m
. History Item | Status
Fixing [ D
V. I t lmouse L: M: R:
IO a IonS 5(9) | Signal Selection... D|
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2.b) Signal Selection To Save Current (Continued)

« Schematics XL will re-open with the Parasitics & Electrical Setup workspace.
« Hold Shift on your keyboard and select every instance except for the dummy transistors.

 After selecting the 3 transistors and resistor like the figure below, head over to the
Parasitics & Electrical Setup assistant on the right and click on Select Inst-Terms
from the drop-down arrow and click on the icon near the drop-down arrow.

| Parasitics & Etectrical Setup 78|
~RPE 8 B & >

e~

| maestro | cs_amplifier

s@saaai

Note that
Select Inst-
Terms will
select all the
device’s
terminals.

Make sure
that the
schematics
VIew IS in
Editing mode.
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2.b) Signal Selection To Save Current (Continued)

 The Schematics XL and Parasitics & Electrical Setup assistant should now look like
this.

* As seen in the image below, a new selection setup with the default name
“ElectricalSetup_SignalSelection” is produced and added to the design's list.

| Parasitics & Electrical Setup 78X
H-B3-% & & 0 &

Editing: constraint (modified)

A Members  — |  Parameters |||
¥ cs_amplifier (1) constraint

| I
- ol PMTS

- il PM1G

- =@ PM1B

-« PM1:D

- il PMOS

- =l PMOG

-~ PMOB

- il PMOD

- =l NMO:S

- =l NMO:G

- ol NMO:B

- =l NMO:D

-~ RO:PLUS

- = RO:MINUS

- =l RO:B

Note that It's
okay if the
yellow lines
that show up
after choosing
the
components
don't look
exactly like the
figure.
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2.c) Creating Datasets

* Open the maestro view again and Run the simulation.

« After the simulation is finished, the EAD is displayed.

- R R e -

n Point ‘IJ Corner MNominal n

Ej maestro IH_I‘-, cs_amplifier
Outputs Setup Results
EAD BC O % 0+ L2 wnewwin  Enone)
Test amp lifier_common_source_testbench_1
DUT Masters Lampliﬂer_ccmmon_source, cs_amplifier, schematic n DUT Instance LﬁLL n Group By LFial n
DUT Dataset :r_S$dutinstance_Interactive.11_Mominal_1_27 Create View PreEM Violations
Search: CL n b
E [t |1avg | &
Bl Test: amplifier_common_source_testbench_1,Design Point: 1,Corner: Nominal
SADFPMTSB 647.9F 8.561p
SAdfground -1.815m  -1.874m
SA0IROVE 0 90.07f
SADPMO/B 570.4f -605.8p
SADFMNMTID 0 1.082y
SADIPM2IG -480.7e-30  -12.16z
SADIPM3IS 0 0.863f _
SAPMZ/B 480.7e-30  -24.45z -
SADFMNMOSG 93.94p -184.2p
SA0MNIn 93.94p -184.2p
SADIPM3ID 0 0.863f
SADNMO/D 1.014m 1.013m
SAfout -5.303u -5.311u
SAOIPMDIG -352.3p -929.2p
SADIPMTIS 800.9u 800.5u
SADRDMINUS -800.5u -800.5u
SADFNMOSE -2.389p -3147p
SA0SNMOAS -1.014m -1.013m
SA0Mvdd 1.82m 1.819m
SAD/ROROVPLUS 800.9u 800.59u
SADFROFROSE 0 99.07f
SADIPM3IG 0 19.162
SADNMTAG 0 -75.64y
SADIPMODIS 1.019m 1.018m e

2t
o - -
|

Maestro View Lampliﬂer_(
History u’“'—'—

Datasets |

Make sure

ALL the runs

are
completed.
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Introduction to
EMIR
) « For our EMIR analysis, we need to use the current data in the layout.
I'E“Acg"&tg:jge - For that reason, we save the selected current data in Datasets, which will be then used
in .
Signal  First, we should name our Dataset. In the DUT Dataset field, replace the default name
Selection “cs_amplifier_$dutinstance Interactive. Nominal 1 _27” with “Dataset1”.

« We will leave the corner as nominal.

Creating - Finally, to create the Dataset, click on the create button.

datasets
EAD Browser Test f':m'lpIiﬁer'_c-::mman_su-urce_te&tbench_‘l n Paoint 1 n [-::nrner

DUT Masters ?mpliﬂer_cc:mm-:nn_suurl:e. cs_amplifier, schematic n DUT Instance :&LL n Group By _Flat n

Runninvg VIR DuT Datasel: . Create J@F‘reﬂu‘l Viplations »

Analysis search: | Q 8-

Fixing
Violations
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2.c) Creating Datasets (continued)

« |If the following question pops up, click on OK.

« The Dataset we just created will be shown on the
right under Datasets.

EAD Question

2)

Save and Do Not Show Again

The following constraint views have been modified:

amplifier_common_sourcefcs_amplifier/constraint
Do you want to save the changes?

Cancel

Help

% |

&= -l

MMaestro View L.=_1r'r|.}:|Ii1"|er_v:c:umrl1|:|r||_5clurce.-ftestbenv:h.-'rnaes,l:rcl n

History ALL [~
Datasets | |
El Datasetl
lavg 1.00
ldc 1.00

corneri...  Mominal
currents... |true
designP... 1

history Interactive. 77

tempera.. 27
testMame amplifier_common_source_testbench_1
timeSta... Tue Mow 14 01:29:24 2023

instMame | JAD

maestro... | amplifier_common_sourceftestbench/maes...
pointlD 1

resultTy... | lavgsldcsisignal

simResDB  ‘home/user/cadenced1/amplifier_comman...
simResDir | /home/user/cadenced1/simulation/amplifie...
simResM... tran-tran
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F) BSerer Y| 3.a) Setting Up EAD Browser —
Introduction to
EMIR _ _
) * From the upper tabs, click on File -> Open...
I'E“A‘;E')Vatg:jge - Select the amplifier common_source library, and the cs_amplifier cell.
| « Next to view, select Layout.
Signal - Under Application, make sure to open with Layout MXL.
Selection
— Open ADE Assembler View A X
A2 File
Cl’eatl ng Library amplifier_common_source n
datasets Cell cs_amplifier ;mg:
View layaut n testhench
Type layout .
EAD Browser =
Application
openwith  Lavoutmx. [
Running EMlR D_ Al:.rays use this applicjatiun for this type of file
AnaIySiS [p=lr el & edit . read
Library path file Shome fuser/cadencell/cds . lib
Fixing Open in & newtab o currenttab ' new window
Violations €D e ne
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_ « If the EAD
Introduction to . .
EMIR configuration

1 « Then from the upper tabs, click on Launch -> Layout MXL fails to

At : . launch
Activating . ,
EAD Mode Change the Workspace Configuration to EAD. double check

rﬂ Virtuoso® Studio Layout Suite MXL Editing: amplifier_common_source cs_amplifier layout * A _ O X that the EAD

y Launch File Edit View Create Verify Connectivity Options Tools Window Quantus Plan Place Route Concurrent EAD Pegasus Module Help céden ce

Signal . = G 5 @ |¢%9 |]_-.L-| 3¢ :.".R: ':;I |% | @ ».- :"3 e »” H:( »“ Classic na [r=£|o”|0ff n . pdk
Se|eCtI0n i'r[tr -g_;i g Ve 0.5% i@ ];Mkibl _El O] QL% » || (Fiselecti0 SelN):0_ Sel(r0 Sei(Ox0 x 44 ::;Cc‘mace‘mm dy Dist Cmd: . COnflgUI'athn
Palette 7IEIX |1 maestro t cs_amplifier |1 cs_amplifier CAS

Classi i
Er— . [ files are

A & Valid __ Used __ Routing . o . . o . . o . . . Congestion_Analysis F e -
Creati RN, e |l correctly set.

AV v NV = AS w NS LIESIEN_HEVIEW

datasets O goos
Name | vis | sel | N [1cdgen
+| - _ ) Modgenlegacy
MultiPatterning
B /SR

EAD Browser

Objects 5] x|

Objects (L N
;»---Instances ¥ ¥ =
Running EMIR «
AnaIySIS Objects | Grids . N R
E R L EEE T TR
A
Fleng mouse L: mouseSingleSelectPt]) M: _lebDisplayMetNameOptionCE() R _|XH1MOUSEPOPUPH:
i i ”6]| . | Cmd: D|
Violations
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3.a) Setting Up EAD Browser —

« We get the following EAD Browser window.

Launch File Edit View Create Verify Connectivity Options Tools Window Quantus Foorplan Place Route PWS Help

: / O_é‘ | kﬁ' ._E| El % ‘%ﬁ - '-u-' | » || w - % > 2l - & ”_m {FiSelect:0
EAD Browser 715 XN [w maestro [ cs_amplifier [ s

B -¥-0-V.4 RO =G

traction Corner: |typical

lectrical Dataset: All

Total | Coupled

i

R
Count

Ground

Met -~ c

Vin
ground
netl
out
wdd

C | R  Compare EM | IRDrop
-
2, & e

Capacitance By Net
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Introduction to
EMIR . . . . .
1 « The EAD Browser will now open on the left side like in the figure below.
I'E“ngatg:jge - For datasets that have changed in ADE Assembler since the datasets were last
transferred to the layout, click on the Update with latest electrical data button to reload
- A the eIeCtrlcal data '-.;_? Launch File Edit View Cre Verify Connectivity Options Tools Window Quantus Floorplan Place Route PVS Help
Signal ==IE |4%}>@ux_;: O B|W & o< A _,,,='3-';a§§1 |
) [ 8 I I:I . - & | s | = L NORN » || (Fiselect:o Selq
SeleCtlon o ?‘Ege? Z W 2 n% = - 7;': Emajo E&cs,ampliﬁer [ cs_ampli
Dﬂlﬂ@uv'ﬂk %mlflﬂ‘t"'wv
Creating = ,\| T.,Ctl |c e G R B ] T’ | ________
datasets o R
EAD Browser C | R | Comp EM | IRDrop |
@ |
To N n| Total C n| Max C n\ Co .| ........
RunningeMir ( 0 | S
AnalyS|S ........
-s 11 1
Violations —————————————
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Introduction to
EMIR _ _
) * |If this Message shows up, click on EAD - Temperature Mismatch Warning X
ACtivating Cl OSE€. The following electrical datasets have EM temperatures
EAD Mode "i that differ from their simulation temperature:
=1 Datasetl 110 C{EM), 27 C (simulation)
Slignal Close and Do Not Show Again Help
Selection
Creating
datasets
EAD Browser * In the Electrical Dataset field, select | A28rewser _— LB
the Dataset that we created earlier  |E_ ) ~%~ 0 -7 & S0 7T & 2=~ - »
Datasetl. Extraction Corner: typical ‘
R ing EMIR .
" Analysis flectrcatDatasets [potasec @8 %,
. .| Total | Coupled| Ground R EM Max
Fixing 3 | & C l c .Qount..l Viol l e l Drop l
Violations
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F) ey Y| 3.b) Extracting Parasitics and Running EM Check
IntroglI:/IcItFi{on to « Keep in mind
1 - To run the EM analysis, we will first extract the parasitics and then run the EM check. tahc?:telt)fable 0
I'EAACgVﬁ/ltg:jge « We can do that by clicking on the drop-down arrow of the EM checker button and proceed if
selecting Extract Parasitics & Run EM Check. &2 . your values
Signal  The image on the right shows the results. 3;‘? slightly
Selection Iferent.
EAD Browsgs==_ EAD Browser 78X
v i R . - Frrl - e . - —
2, AR - V& RO d E--0-V&-TRD =@ -
Cl’eatlng Extraction C Run EM Check On Filtered Mets
datasets Electrical Dal ¥ Run EM Check On All Nets Extraction Comer: - (ypiey) B
Extract Parasitics & Run EM Check ectrical Dataset: atase -} =
A 4 Met -~ Update Electrical Data, Extract Parasitics, & Run EM Check I Flectrical bat t LD — B - -
vin d \__%' Update Electrical Data Met ’N‘ TD{1::E|| CDU{F::HE{:I Grﬂ::.ll'ld ‘ Jirmax | [I'I;'Ia:'.
EAD Browser ieﬂ ) Delete Electrical Data... vin 0.4876f 0.2548f 0.2328
out &) Refresh Existing Datasets... ground 1.903F 0.6793F 1.223
e [ create csv Tempiate for User-Defined Dataset netl 093317 041131 0.5278
Running EMIR Create User-DEfli:lnEd Dataset out 24791 2.0521) 04271
: C R Cof vdd 3.782f 0.9953f 2787
Analysis L Disable EM Checker
Fixing Capacitance By Net C R  Compare EM | IRDrop
Violations

cadence



4 ';'iuft;;:I;;\_ AMERICAN

sipxer | 3.0) Extracting Parasitics and Running EM Check

Introduction to
EI\TR « EAD updates the summary table with color-coded electromigration data for the design's
Activating nets after the check is complete.
EAD Mode - Red shows that there are violations concerning Electromigration.
gig'na| * For every net, EM Viol displays the total amount of electromigration violations.
Selection . J/Imax displays the worst-case current to maximum current ratio. There is a violation if
v the value is larger than or equal to 1.0.
g;f;;'e”tg « Max Drop displays the maximum IR drop across a net between two terminals.
EAD Browser

Running EMIR

Analysis

Fixing
Violations
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4. Fixing Violations

 After completing the EMIR analysis, it is time to
optimize the design to get rid of the EM violations.

 To achieve that, we will expand the impacted
metals' areas until their J/Jmax values are lower
than 1.

 For this module, we are going to fix the violations
for the netl and out nets.

 Click on one of the netl’s cells (EM Viol or J/Jmax)
In the summary pane to open the EM tab in the
details pane.

EAD Browser =

B m-P-0-7.4- MO a =-- »

Extraction Corner: typical ﬂ
Electrical Dataset: Dataset] n ..,___E_' W
Total | Coupled| Ground R EM Max
Met
SR - c c | count | wie | Y™ | prop
Win Q4876F 0.2548F 0.2328f 4 o] u] o]
ground 1.903F 0.6793fF 1.223fF 28 30 15.7 2.879m
net? 0.9391F 0.4113f 0.5278f 18 1,503 386,70
out 2.479F 2.052f 04271fF 7 6 1118 9.115m
wdd 3.782f 0.9953f 2787 48 50 B.651 8.917m

C R  Compare EM | IRDrop

- -.-Vv& Worst-case B@ m E E

EM Results (net1, 2 violations)

fJman ma /Jmax
. | WJoJrstcase _| Stgjtic-hvg| DC [J)|JJ Current | Layer | W | - |
3BB.5m 1.503 1.503 1.503 Metal2 0.3 1.55
45.45m 606.7m 606.7m 606.7m \ial
45.45m 606.7m 606.7m 606.7m Vial
I
) =

MNavigator | Palette = EAD Browser

Note that the
net number
may differ.
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4. Fixing Violations

* In the detail pane, we can see the resistance values in the R column.

« The results displayed show the values of J/Jmax for the Current from the DC Operating
Point analysis (DC Op Current) and for Average current from the transient analysis

(Static-AvQg).

» The number of EM violations (J/Jmax > 1) for netl is 2 and they are shown in the details

pane below.
EM Results (netl, 2 violations)
Jmax _ | Fmax JAmax
Worstcase Static-Awg | DC Op Current
388.5m 1.503 1.503 1.505 Metal2
45.45m 006.7m 606.7m e06./m WVial
45.45m 606.7m 606.7m 606.7m Vial
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4. Fixing Violations

 To identify EM hot spots (violations) click on Highlight EM Violations.

 Click Show Legend Table which shows the ranges of EM violations that are used in the
EAD to indicate violations.

C R | Compare | EM | IRDrop
7 Y orst-case =
. b 4
Highlight Legend : EM
% of Limit | Color | Visibility |
20 v
40 v
G0 ~
g0 »
100 v
120 v
M P

Mavigator | Palette = EAD Browser

Note that
clicking on
Highlight EM
Violations will
be easier for
us to locate
the violations
and fix them

Note that
anything
above 100%
in the Table is
considered a
violation and
should be
fixed
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Introduction to
EMIR , _
1 + Select the netl and press Q to open the net’s properties.
Activating - Change the width from 0.3 to 0.9 and press OK.
EAD Mode
y Edit PathSeg in Route Properties - X
Slgnal ||§I--5ha] — Attribute | Connectivity | Paramete Property | ROD
Selection Pachse Mmmdrawm Ly B Vetal2 drawing [~ |
v ((19.885 -24.07) (20.785 -22.57))
Creating e |
datasets Begin Point {20.335-22;) End Point {20.335-24:)
Begin Style truncate End Style truncate
Route Status Routed n Part of a Route TRUE
EAD Browser
Running EMIR OB @& - €D o iy e
Analysis
Fixing
Violations

cadence



2%\ AMERICAN
UNIVERSITY
) orBEIRUT

Introduction to
EMIR

y

Activating
EAD Mode

y

Signal
Selection

Y

Creating
datasets

Y

EAD Browser

Y

Running EMIR
Analysis

Fixing

Violations

4. Fixing Violations

« Click Update Parasitics & EM in the summary tab to update the results.|c) ~

* As we can see, there is no EM Violations anymore and the IR Drop was reduced from
386.7u to 178.4u.

EAD Browser . EAD Browser =

xvmvwvu'?v%'qma ?'@' »,

Extraction Corner: |typical :

Extraction Corner: typical n
- Electrical Dataset: Dataset] n wa |9

, it
Electrical Dataset: Dataset] n uii (9 Total | Coupled| Ground = = —
Met -~ Jmax

C C C Count Wiol Drop
vin 0.4876f 0.2548f 0.2328f 4 0 a a
ground 1.901f 0.6838f 1.217f 2z SO NER  2.879m

178401
)

9.115m

8.917m

netl 0.9978f 0.4543F 0.5435f 18
out 2604F  2.059F 0.5443fF 7

wdd 37B6f 0.9879F 2.798f 45| 50 B6s1

0! 6OG.Jm

C R | Compare EM | IRDrop
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Introduction to
EMIR _
1 « Select the vertical Output path and press Q.
Activating » Change the width from 0.08 to 1.02 and click OK.
EAD Mode
Signa| Edit PathSeg in Route Properties
SeleCtlon |E|"5ha|DESt2] Attribute | Connectivity | Paramet: Property | ROC
: Patl'lSEMetadmng
] - Path5eg: Metal3/drawing — B etol3 drawing n
Creating bEo> {(19.475 -23.39) (19.555 -14.615))
datasets e
Begin Point {19.515-14.615) End Point {19.515-23.35)
A 4 Begin Style truncate n End 5tyle extend n
0 nd Ext 0.04
EAD Browser Route Status Bouted n art 3 Route TRUE
A 4
Running EMIR
Analysis € -

Fixing

Violations
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Introduction to * Note that you

== ' must pick the
1 « Select the lower Via stack of Metall to Metal 3 and change the rows from 12 to 15. Via and click
éggvatg:jge - Select the upper Via stack of Metall to Metal3 and change the rows from 25 to 29. Q to adjust its
, - Make sure to adjust their position as shown below. settings if you
Signal would like to
Selection change how
many rows it
‘ has.
Creating
datasets

Y

EAD Browser

A 4

Running EMIR
Analysis

Fixing
Violations
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4. Fixing Violations

« Select the horizontal Output path and change its width from 0.08 to 1.02.

Layer

Width

Begin Point
Begin Style
Begin Extension

Route Status

Edit PathSeg in Route Properties

shapes (1) Attribute | Connectivity | Paramet: Property
PathSeg: Metal3/drawing

B Metal3 drawing n

{(14.03 -23.39) (20.115 -23.31))
1.02
{19.515-23.35)

variable n

0.6

Bouted n

(14.03 -23.35)

truncate n

0

TRUE

Cancel Apply

Help
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4. Fixing Violations

« The layout should look like this.
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4. Fixing Violations

« Save the layout and rerun the EM check by pressing Update parasitics & EM. | ~

« As we can see, the IR Drop for the out net was reduced from 9.115m to 850.8u, and
there are no longer any EM Violations for netl and out.

EAD Browser il =aib,
B M- F-Oo-Ta&-T0ME Q=@
Extraction Corner: typical n
Electrical Dataset: Dataset] n N &

Total | Coupled | Ground R EM Max

Net ~| ¢ c ¢ | count | wior | M| prop ‘
Win 0.5267fF 0.2946F| 0.232fF 4 0 0 0
ground 2.12F| 0.B332f 1.287f 28 2.879m
netl 1.273f 0.5596f 0.7138f 18 0 &0e.7m 178.4u

4.701f¢ 3.82Bf| 0.B73f 11 0 B45m B50.Bu
wod S4BF 2352F 2.796fF 48 3.917m

C R | Compare EM | IRDrop
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