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Agenda

« Top level chip assemble
- Static Timing Analysis
» Crosstalk effect analysis

- Power analysis
- Power consumption
- lrdrop
- Electromigration

« DRC/LVS
* Simulation

 Conclusion
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Top level chip assemble
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Analog on Top: implementation of top level with digital block

* For the implementation of top level, we will need to create an abstract for the digital block and
replace it at the top level. The abstract is a footprint of the layout view and contains only the
boundary, pins and blockage information of the block (refer to presentation, part 1).

 After the layout of the digital block is implemented (presentation, part 2) the next step is to create
a more accurate abstract with Abstract generator with cover blockages in the block and adding
antenna information to the abstract.

* Once the abstract is generated we do replace the initial softAbstract view of the digital block at
the top level with the implemented abstract view in Virtuoso.

« User can then execute top level routing and DRC/LVS flows
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Top level assembly flow

Block Implementation Subflows

5 © 2022 Cadence Design Systems, Inc. All rights reserved.

My blocks are done ...
What'’s left ?

= Generate abstracts of the blocks

* Add routing constraints either in
Virtuoso or Innovus

= Constraint driven VSR/CSR or
timing driven NanoRoute

= Top-level STA with embedded
AMS block FTM

Block Implementation Subflows
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Analog on Top : detailed abstract creation

* Launch the abstract generator: abstract —log abstract.log
 Click File > Library > Open

 If necessary, select the core bin, and move the digital cell to bin Block

en Library - X%
[~ Select Library
Library |Path 5
U3_gths fgridécicicicom_t3_nbkACADY 2 5/SRANKEE6/64/1 G0521- 0220 0ls. InxG6/dflYetc/cdslib/sheets/US_Gths
analogLib fyridécicieicom_t3_nbkACADYVT 2 3 5RAnxE6/64160821- 0220 0ls. In<G6/dlY'etc/cdslib/aristanalogLib
hasic fyridécicieicom_t3_nbkACADYVT 2 3 SRAnxE6/64/1 60821-022/00ls. In<G6/clYetc/cdslib/basic
functional fyridicicieicom_t3_nbkACADY 2 3 SRANE6/G41 G0821- 022 0015 Inx<G6/clYetc/cdslib/atistfunctional
gpoki45 ficddpe_cust_reg/DEVESH/A0T_RAK final/AoT_RaAK reflibsigpdkid
gsclibDan ficdipe_cust_reg/DEVESH/A0T_RAK_final/&aoT_RAK/reflibsigsclib0as
gsclib0as_tech  ficdipe_cust_reg/DEVESHAAoT_RAK_final/soT_RakirefLins/gsclibdas_tech
sample fyridicicreicom_ta_nbkACADY 2 3SRANXEE/E4/1 80821 -0224001s. In<86/dfl's amplesicdslib/sample
zamhezids ficdipe_cust_reg/DEVESHAA0T_RAK_final/aoT_RAK/designLibs/zambezids ¥
= =
oK cancel | Hep |
" Move Selected Cells - X
To hin: |Core

QK Cancel Help

_ Abstract - zambezi45 = %

File Bins Cells Flow

Help

0]/ 0=

B |

| cells | cen | Layout | Logical | Pins | Extract | Abstract | verify |5
Core 63 LP_pll_dig_wSPI v ¥4
10 1)
Corner 0
Block 1
Ignore 51
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Extract antenna info

« Change to extract step and in the antenna tab you will see the options to calculate the antenna
values.

 Running step Abstract for the selected cell(s)

~Step Signal ’ Power ‘ Antenna | General ’
~ Pins _| Calculate hierarchical antenna
& Extract M Calculate input pin antenna
o Abstract || g caiculate output pin antenna

@ Calculate inout pin antenna
@ Calculate antenna metal area
@ Calculate antenna metal side area

" Layer Assignment for Antenna Regions

Layer Geometry Specification [Region (Oxide
1 |Poly Poly and Oxide \Gate |
I |Oxide Oxide andnot Poly |Drain |
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Blockage cover

« Change to the Abstract Step in the form and check the Blockage TAB. The option is to create
COVER blockages for all layers and block any routing over the block when the top level is being
routed.

" Running step Abstract for the selected cell(s) - X
[Step ] Adjust | Blockage | Diensity | Fracture | Site | Overlap | Grids |
i " Layer Assighment for Blockages
~ Extract
# Abstract |Layer Geometry Specification Blockage Pin Cutout [Max Spad/ S
Ji | IMeta13 hetals IEDUET‘ ] |
£ IMetal4 rAetald IED'u'E'I" [ ] El
A lMetalE hAetals IED'u'E'I" w 2|
| IMetalEu hetald IED'u'E'I" | |
= | IMetal? Metal? lEm-'er 1] o
| IMetalB hetalS IEDUET‘ w |
= | IMetalEﬂ hAetald IED'u'E'I" | £l
I Metalio  Metall0 [Eover [} 1
I |Metalil  |Metallt [Cover [ W
o] l -
Add | Edit | Celete
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Use the abstract at top level

« Open the top level in Virtuoso XL
 Click on tools > remaster instances
* Replace the view name with the abstract created

Remaster Instances <@ip-172-18-22-225> - O X
Search for Update to
Library zambezi45 Library zambezi45
CellName LP_pll_dig_wSPI Cellname LP_pll_dig_wSPI Browse
ViewName layout_WS ViewName abstract

Check Terminals i

@  cncel  apply  Help
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Why do we need to flatten the design for analysis?

* In many mixed-signal designs, the digital logic exists at various levels of the physical hierarchy.
To perform an accurate analysis of such timing paths, the timer requires the digital logic in the
lower levels of the hierarchy to be exposed for creation of the complete timing path. The digital
tool should be able to trace the logical and the physical connectivity for the entire timing path.

Complete path visible after

Complete path not visible
assembleDesign = o
. cadence

after initial design load



Requirements for Correct Connectivity Propagation

The nets on the instance terminals should be properly connected for logical connectivity to be
propagated. Mosaics should be avoided in the design because although Innovus creates the

Instance from the mosaic, assemble design does not map the top-level nets to the lower-level
mosaic instances.

All cells should have shape pins on interconnect layers placed on the cell boundary.

Top
=4

Level
Shape

Instance
> Pin

Lower
> Level
#| Shape

Top level shape connected to

Innovus sees this as an open
instance pin by shape at lower level
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Simplified .lib VS flat design

» Liberate AMS .lib can be generated for the mixed signal blocks such as
. ADC

- DAC
- PLL
- SERDES

 Flattening the design, to extract Verilog / spef for extraction is another option.
- Avoid this solution if digital block is too depth in hierarchy
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Static Timing Analysis
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Running STA by Flattening the Design, schematic driven

 In this method, the Innovus command assemble_design is used to flatten the physical hierarchy
to bring the instances and wires at the lower physical level to the top for parasitic extraction and

timing analysis.
* Note that the physical hierarchy of the design is flattened only to enable static timing analysis. It
does not alter the physical structure of the design in any way.

Top-level design (schematic-driven)

AMS block

A
I i
/ The digital content may

Physical hierarchy exist several levels of
flattened hierarchy below the top.
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Running STA by Flattening the Design, schematic driven

Top-level schematic-driven mixed signal flow

Innovus

. -

lib || Top level
‘I" layout.oa

5

sDC

T

Flatten blocks &
extract
connectivity

"4

¥

R\

Extract Parasitics

v

Timing Analysis

Virtuoso XL

AMS block implemented in

Virtuoso

AMS block
layout.oa

Innovus

P&R block implemented
in Innovus

P&R block
layout.oa

S
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Running STA by Flattening the Design, schematic driven

- If the top-level design is originally a schematic-driven design implemented by Virtuoso, the
Init_design command should be used to load the OpenAccess design.

« Commands to load the design:
- set_db init_power_nets {VDD AVDD}

- set_db init_ground_ nets {GND AGND}
read_mmmc {scripts/viewDefinition.tcl}
read_physical -oa_ref libs {gsclib045}
read_netlist -oa_cell_view {mylib top layout}
init_design
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Running STA by Flattening the Design, netlist driven

Top-level design (netlist-driven)

reg

Timing path

AMS block

Physical hierarchy

flattened

The digital content may
exist several levels of
hierarchy below the top
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Full Timing Model

« The Innovus Digital implementation system enables digital paths and logic within mixed sinal
hierarchy to be extracted and included for top-level STA.

Easy, comprehensive, and accurate STA using FTM!
= ] . FTM
&8 i ' q-/Analog > ]

Reduces iterations between analog and
digital design teams!
cadence
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Basic FTM flow steps

Load the AMS block as top in Innovus
- read_db command can be used to retrieve the OpenAccess database

Use assemble design to physically flatten the digital logic to top AMS block
Save the full AMS block Verilog netlist

Run physical parasitic extraction and generate spef for each RC corner
Create FTM using the createlLMDataDir command for the AMS block

Load the top level design and specify the FTM path to run the top-level STA

cadence



Setup for timing and power analysis

« When running such analysis the job is divided in several steps:
- Look at the corner to be analysed (user specified) and do pruning to optimize runtime

Routing to get wire topology estimations
Extraction to get RC network

Call timing or power engine to compute results
Reporting

« Timing analysis is called regularly during the flow to get a quality of results status.

!2 cadence



Multi Mode Multi Corner (MMMC) analysis

Functional Mode Functional Mode Functional Mode Test Mode

Analysis View

Corner Definition Constraint Mode

Process

Library Set ]
(.lib, ECSM) Multi
PVT

Operating Constraints Corners

Voltage

Condition (PVT) (SDC)

Corner (SPEF
Captable)

Concurrent analysis/optimization after views are set up
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Setting up one analysis view

Analysis View

(create_analysis view)

(create_delay_corner)

Delay Calculation Corner

Constraint Mode
(create_constraint_mode)

RC Corner

(create_rc_corner)

Timing Condition
(create_timing_condition)

Operating Condition

(create_opcond)

Library Set

(create_library_set)

cadence



Creating a library set

Timing libs for
1 volt domains

L J

create_library set

-name Is_CDM-’ﬂ.f’_

B

Timimg libs for
2 voltdomains

L J

B

Timing liks for
3 volt domains

=i ; |g——— .cdBE for
PVT1
gocy { 1}
create library set
-name |sCOM-2V
| -timing { __}
-Sl { . } P — .cdB for
PVT2
-aocv { ...}
create library set
-name _|sCOM-3V
| -timing { ._}
=R A cdB for
| -aocy { ) | T3

e Library sets are created so

that library references can
be created once and
conveniently referred to
through the specification
process.

The same library set can
be referenced multiple
times by different delay
calculation corners.

Creates linkage between
timing libraries and signal-
integrity libraries (.cdb).
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Creating a RC corner

o An RC corner object provides the software with all of the information necessary to extract and use
the RCs for delay calculation.

e RC corner objects also control the attributes for running gate-level extraction sequentially on each
RC corner.

e For each active RC corner in the design, the software extracts and stores a unique set of

parasitics. You must use the RC corner scaling attributes when running the software in Multi-Mode
Multi-Corner (MMMC) analysis mode.

To create an RC corner run the following:

crea te_ra_cc:rner

For example, the following command creates an RC corner called rc-typ that uses the Quantus™ QRC
tech file myTech_nc.qgrctech, and derates the resistance values based on the temperature of 50°

Celsius. In this example, the —temperature option is used to override the temperature specified in the
QRC techfile:

create rc corner -name rc-typ —-qrc_ tech myTech nc.grctech -temperature 50

cadence




Timing conditions

e Atiming condition is a set of libraries at a specific operating condition. Timing conditions
are assigned to power domains or supply sets, and effectively describe the delay
calculation requirements for the domains.

e Atiming condition is associated with a library_set.

e Atiming condition is optionally associated with an operating condition (if not specified
uses the individual PVT in each library for that given library).

e To create a timing condition run the following:
create timing condition
Example
create timing condition -name tcWCCOM

—library set 1lsCOM-1.0 -opcond library slow 1.5.1lib
-opcond WCCOM 1.5

— cadence



Creating a delay calculation corner

* A delay calculation corner provides all of the information necessary to control delay calculation for a specific analysis view.

» Each comer contains information on the libranes to use, the operating conditions with which the libraries should be accessed,
and the RC extraction parameters to use for calculating parasitic data.

e Delay corner objects can be shared by multiple top-level analysis views.
* Binds power domains to timing conditions with @ syntax.
To create a delay calculation comer, use the following command:
create delay corner
Example

create delay corner —name DC1l -reo corner rcMax

—timing condition {TCl pdl@TC2 {pd3 pd4}@ETC3}

In the example above, TC1, the first element, is the default iming condition that applies to all power domains that are not covered
by the pd@ TC syntax. The default timing condition i1s mandatory.

You can specify —early * and —late_* within a single delay calculation corner to control on-chip varation.
Example

create_delay_corner —name DC1 —timing_conditicn {TCl PD2ETCZ2} —re corner QX

cadence



Delay calculation corners

<library_set=

<create_timing_condition>

create_delay corner

-name lsCOM-1.0

timing [}

-name tcWCCOM

-name deWCCOM

si{ J

-gocy { 1

-library sets IsCOM-1.0

-opcond library stdcell 1V

-timing_condition tcWCCOM

-opcond WCCOM 1.5

<rc_comer>
-name rcMax

-T 125
-grc tech file

Example

-rc_corner rcMax

(Optional: power domains
bound to timing conditions)

To find out what the delays corners have been set to,
enter:

get delay corner deWCCOM —timing condition tcWCCOM

get delay corner deWCCOM —rc corner rcMax

Specify the timing condition using the —timing_condition
and extraction corner with the —rc_corner option.

cadence



Constraint Modes

T

sde files

T

sdc files

T

sde files

Example

create_constraint_mode

-name _missionSetup

[list io.sdc mission1-clks.sdc
mission 1-except.sdc]

create constraint mode

-name_missionHold

{io.sdc mission1-clks.sdc
mission 1-except.sdc
dont use.sdc}

create_constraint_mode

-name_testHold

{test-io.sdc test-clks.sdc
test-except.sdc}

The create _constraint_mode
command is used to associate a Tcl
list of .sdc files with a named mode.

SDC files can be shared by many
different modes.

A mode defines one of possibly many
different functional, test behaviors, or
DVFS modes of a design.

SDC files contain the clock
specifications, conditionalizing
constants, I/O timings, and path
exceptions that make each mode
unique.

get constraint mode missionSetup —sdec files

jo.sde missionl-clks.sde missionl-except.sde

update constraint mode —name missiconSetup —sdo files “io.sdeo

missionl-clks.sdc missionl-except.sde fp.sdo”

get constraint mode missionSetup —sdc files

io.sde missionl-clks.sde missionl-except.sde fp.sde

cadence



Analysis views

<delay comer>

-name decWCCOM

-timing_condition tcWCCOM

-rc_corner rchax

create_analysis_view

-name missionSlow

-delay comer deWCCOM

=constraint mode=

-constraint mode missionSetup

-name _missionSetup

{io.sdc mission1-clks.sdc

mission 1-except.sdc}

<delay corner=>

-name dcBCCOM

-timing condition tcBCCOM

-rc comer reMin

e The create_analysis_view
command builds a top-level
association of a delay calculation
corner with a constraint mode.

* The set of active views defined to

the system represent the different
design variations to be timed and
optimized.

create_analysis_view

-name missionFast

-delay comer dcBCCOM

<constraint_mode=>

-constraint mode missionHaold

-name_missionHold

{io.sdc mission1-clks_sdc

mission1-except.sdc}

cadence



MMMC definition summary

Corner
Information

<analysis_view>

-name missionSlow

-delay comer dcWCCOM

-constraint_mode missionSetup Mode

<delay corner>

¥ Information

<constraint mode=

-name dcWCCOM

-name missionSetup

-timing condition tcWCCOM

{io.sdc mission1-clks.sdc
mission-except sdc}

-rc corner rcMax
T

=timing_condition=

<IC_cormer= /

-name tcWCCOM

-name rcMax

-library set IsCOM-1.0

-gre tech file typRtypC xyz

-opcond library stdcell 1V

-T 125

-opcond WCCOM 1.5

*

<library set=

-name_|sCOM-1.0

timing { .}

si{. .}

-apcv{. .}

T

.sdc files

-
‘--
9|8

I
lib files =
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Setting active analysis views

After creating analysis views, you must set which views the software should use for setup
and hold analysis and optimization including for leakage and dynamic power optimization.

e These "active" views represent the different design variations that are to be analyzed. Active views
can be changed throughout the flow to use different subsets of views.

o Libraries and data are loaded into the system as specified by the active views.

To set active analysis views, use the following command:
set analysis view

The following command sets missionSlow and mission2Slow as the active views for setup
analysis, and missionFast and testFast as the active views for hold analysis:

set analysis view -setup {missionSlow mission2Slow} \
-hold {missionFast testFast} -leakage {max leakage view} -dynamic
{max dynamic view}

cadence




Checking MMMC configuration

To report your current multi-mode multi- [ viea

corner configuration, run the following " il
Cﬂmmandﬁ I # Cinirg rondition: defsall magpdng a1

i o library w2ta: detaolt 1ibeet mbs

] 3 ] & timng Bonevini e/ Draowsl | & 0T 17 0/ FPRAserkplace. ion /L ibasmens fron 5120068 dlew Sym. lib
repﬂrt_analys:. s_vlews ShomeAvialt e lancvieliLe CU1 00 LAPMLAEh A Lt . An L0 B et T Do - LLTE Bl LLL
home/vinita lanowvuslilk TUT 17 LAFPRAatek fplace. inn/1ibi/emnc/ran 2 5o lld slow Sph. 11k
. . homevind T/ Inndwvuslilh (U1 07 LAFPR ek Ap Lece. inn /1 Lbseencsram LB slow fim. Lik
Jhomefvinitas InnovuckLe CUT 17 LAFPRAacakfplace. inn/ 11 bs/emnc/s Low. L1k
a'll anal}’Sl 5 V1ews Shomfvindtaslangwuslh (Ul 17 .-I:v:w-r.fh': a0n. AnnL1bs e p Lo L Slow, LIk
i Lz /heepsvinles Dol OO 17 LPPRSworplace. Loy Libs e s lw. db

# reports a list of all views

get db analysis views —if

{Tis_setup == “true”} Customize the report to show only one of

the following:
get_db analysis views —if  The active setup or hold analysis views.
{.is hold == “true”} _ _
- o All of the active views.

get_db analysis_views -if ¢ All of the defined views in the design,

T{, élde laY_f'-'l*Drner -name == including those that are currently
cWCCOM" } inactive.

Ay
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Specifying extraction mode

set db extract rc effort level {low | medium | high | signoff}
Where

Low enables the detailed extraction engine.

Medium enables the pre-route extraction engine for preRoute and tQuantus extraction engine for post_route extraction.

High enables the integrated Quantus extraction engine.

Signoff enables standalone Quantus extraction.

Ay

cadence




Running extraction

Timing — Extract RC

~ S3awve RC

_ Save setload 10 DTRF_CHIF saiload

_ Jave Set Resislance o DTWIE CHIE coles

_I'Save 5PF o [DTMF_CHIF. spi i
#isava SPEF [0} DTMF_CHIP. sef e
R Comer o Output  defaull_re_comer_worst n

(Lepply ) ( Gameel ) | HeR J

Command
extract_rc

To delete the extracted
parasitics but to maintain the RC
extraction modes that were set,
run the command

reset parasitics

Setres format (resistance on nets)

Setload format (lumped capacitance on nets)

SPF saves the DSPF (detailed standard parasitic format) file

SPEF (standard parasitic exchange format)
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Performing timing analysis

. ) Command
The time_design command reports the results from e S — oAl A
each active analysis view, as well as an aggregated _ _
summary.
Syntax IR
| i-A".IS {ms):| -8.545 | -8.545 | 2.B95
time design | TS (ns):| -4.841 | -4.041 | B.080
_— | Vielating Paths:| 22 | 22 | EI
B . | Ml F':‘lthﬁ:| B22 | 588 | 266
By default, time_design creates only an aggregated P e e S S
Elemary I I -4;2}41 I 42(;-1-]. I a. EBGI
) ) L. | | 622 | S8 | 266
Use the —expanded_views option to report timing of all P g e Sy e
1 9,588 9,088 B, 0Ea
views. | Rl R
. . . | | B2 | saB | 286
For multi-mode multi-corner analysis, the software sty el gy
creates a separate directory for each view. } e
| | 622 | S88 | 266

For example, if your design has two analysis views,
view1 and view2, the output reports are generated in
the ./timingReports/view1 and .AtimingReports/view2
directories.
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Timing debug utility

After running timing analysis, choose Timing — Debug Timing to help debug the causes of
timing violations in your design.

AN AR RS 14T W\ T

""‘" m.wu?ath Histogram pm—
(pass/fail)
| Timing Debug

th Lias
Timing Category: | _all b l Page: | | Erda ity i Bk Farg bl Py L2 ] =
-

Fapod Fielt) fop.rhy
Path Hishaqram

Fix the negative slack in
the design by running
optimization.

Fani] act HecTma  Slack Swipanl Fin Eadpor: = L
| H| Fath Clock FeqTime | Ack Stanpoird Pin | e 1150 74 | CTWF _INETTIG, | il
O 1 wekzpesdinge=v 2750 THF_IMS TG, fEgi] T = 1| OTMENETTIG | hlgh_ta)
| 5 itz Neadings 3 750 THME INST/DIS wigit nag | S ek 4150 473 | OTRF_NSTTIG.. | gl
E Wik ading->u 2.7k h | 1 1dig ETi] FREroEY v e + 15 2371 TR e U
5 welkZeading-i 2. 750 THF_INET/DIS 1dligit[&] )
Mame Arc | Cell Delay | Sum | Stetue | Load | Slew |Incr Delayire Len
DT kAR TDIGIT_REG_INETrdlg OFFSH... | 1.225 | 1.225 B33 000D =
tdigia[T] I K £aa 013 ] TH. 758
I0PA0S INST/Fidiqop? »PAD | PDODLC.. | 2386 | 3624 i 1000
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Timing debug utility

Global Path Histogram

210
Lo
150
120
L=
a0
0

nre nréa o I

M -NaE Nkl -NEF

Palh Cssgry

Tuiiny Daoag B
Bopoet ®ileyi oprriem _l
P.1h| ﬂu‘r\.‘gm- - Calegry T
Flane

To| P
Falsing Pa
Faiing S
WS
RIS

e 1l v Cargary o
Fath Group Sl -

T Clack Bpayyy

Himeanhicai Finnegian
Hiararchical Pot

VIR Ry

Critical Falin P
Beffoncc Anuysi

DRV AngYeR

Hmzs Azae Analyes
Hi=rarchical Anakysis Wiswe
Chach Malie VIower..

Categary ol Slock Marge &

I.'._. - al LJ-..I nd':-'.!.' —— ':-l'.-l
i wir |Pathsgroups |f: L e
5 ALl poratd Lo PRLL [l

Pl LS8

ree ) o 0 CICTE

nearn_ beading .

11| i B
3 QU u_pedfamgiesi. u_m Pat hs IISt
4 neon_o bl ieeding 1565 A05E  u_eeonfarglied.  u_mndb - et i T
5 e ket 1577 A0S u_pervasgiEst . U soruregn_lca ik n g me g 2o
B m 1.5M QUGE  u_Peorvam it . _Poorvurget] b rinreol_sT g s
T weon_g Eeading 140 UL T g T AUl U s nd_ g regla )T
[ 1588 B T e e =T

Detailed Path Viewer

Slack calculation
(skew, uncertainties,

latency balancing)

S ——

SDC cross-probing

CT ] ) :

'_q Data path delay bar

\ Time-based

.ml
hierarchical view

Reduces thousands of failing paths to a small number of unique problems to solve.
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Examples of debugging with Timing Path Analyzer

Launch and capture latency components are not aligned. Therefore, there
can be large clock latency mismatch in this path.

The cycle adjustment bar in the required time indicates the presence of
multicycle path.

Large input delay in an |/O path is represented by the light-blue bar in the
arrival time.
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Timing Path Analyzer: Path sdc

The Path SDC tab shows all the SDC constraints that match the topology of the current
path. Use this software to debug typical constraint issues.

Timing Path Analyzer

Tiving Path Analyzer =

Pach: 4 kﬂ,ldul“.

Type Latw External Deday Assertion, reg-=ous, 6 vegrments Viewe  cdelault_amabyiis view swivg
Sock 03000 (reg,. time: 2.7500, arr. time: Z.4440) Skew: 0.0000 {incr Deday. .0}
CPPR:  QLOODD CPPR Comman Palot:

St DTMF_INST/ONGHT_REC INST/ApE out_reg WO (SOFISHaxT)
{chodked by vl leading, latency: 0.00004

i)
tchocked by vk leading latency: 0 00301
Slack Calculation

DotoPath  Laurch Clock  Capture Choek  PatnSOC  Timing irmerpredation  Schematic

M soC 'i].g wdc
u'_mr- él’l.‘ xmm.mm.xgns.ww‘ﬁ 1) ~poriod 7 -waveform (0 3.5])
JYEST_COMTROL_INST 1154/ Y DINF_INST/TEST_CONTROL_INGT |

Line number —-‘V“ "'"‘“ 5 -elnd: [ m l!n’m tm,utan

/ File: /two,mowo um_-l?ﬁx v] vlhl ta_vlmtA_\fude./Blmrngcxoume/mc/mdn/d-rult_eomtrnnt_nouolu-rult_cmtramt_nm.idc
&

create_clock ,gnt_p ra {DTWF_INST/TEST_CONTROL_INST/L_180/Y3] -name volki -poricd 7.000000 -wavefors {0.000000 3.%00000)
z 9 create_clock ([get_pins {OIN_INST/TEST COMTROL_INST/4_158/Y DTHF_INST/TEST_CONTROL_INST/1_L194/Y DIMF_INST/TLST_CONTROL_INST/
Constra"‘]t 52 set_ocutput delsj -add delay 4 -clock [get.clocks fvelki)) (?-' ports (tdigit[3])]
67 set_clock_uncertainty 0.25 -from [get_clocke (velkl)]) -to [get_clocke {wclki}]

bs/annc/dtaf
-u-vcl
1

68 wet_clock_uncertainty 0,25 «from [get_clocks [velik2}] -to [get_clocks (velki)]
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Export sdf file

« Sdf stands for Standard Delay Format

* You can export it from Innovus with the command:

- write_sdf -edges check edge -version 3.0 -precision 3 -target_application verilog

Input or a
b|d|rect|c=nal port

0-=1 transition

0- :=Z transition

1-=7 transition

{IOPATH 301() (} (2 4: 5) (4 5:6) (2 4?@@\

Dutput ora

bidirectional port

1-=0 transition

Z-=1 tra sition | Z-=0 transltlor\

Represent the delay in following format
Min:typical:max
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Crosstalk effect analysis
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Impact of noise

A glitch noise that exceeds a threshold can cause functional failures.

Y _/,;ftacker

1 ' T AN — " reset
Victim

Crosstalk noise can create timing problems involving setup (switching opposite direction) and hold

(switching same direction). Victim with no noise  Opposite
\ l direction

1 switching
Aggressor i \ (delayed)
“::)miyuwjymﬁzmﬁwzﬂgfr- Vdd/2
T I TLILT ,/\\
N — 1
Victim ADMTMT Same direction

T I T I switching (faster)
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Crosstalk avoidance

Wire spacing

Net ordenng

Wire topology control

— L]
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Shielding of clock nets

create _route typpe -name clock _route -top preferred_laper WS -bottom_preferred laper M3 -shield_net W53
set db o= _rovte tppe top clock route
et db cts route type trunk clock conte

zet db chts_rounte_twpe leaf clock_romte DRI TR N R e N R R R I . - RIICIES

_All Colors

w [ERERRERFEREREERRNERE 3 . A A A AR AR AR AR AAAAAS

¢
@

E- Favorite
- Viglation
e @round
o clock
El- Route
- Shield
Early Global
Metal Fill
Wire
Via
Patch Wire
Trim Metal
El- Layer
- POLY1(0)
M1(1)
WVIAT(1)
M2(2)
VIAZ(2)
M3(3)
VIA3(3)
M4{4)
ViAd(4)
M5(5)
WIAS(S)
ME(6)
WIAG(G)
M7(7)
VIAT(7)
- VIB(B)
- Bump
B- Grid
- Miscellaneous

coopt design

K ki

KKKk

ENEA

P

AR

KEKKKEKEEKREEKKREKRKERKRKKRKERKRKRKREKRK|K

KKK KKK KKK KK KK

=

[= ]
<

® Adaptive
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Fixing crosstalk Post-route

Choose ECO - Optimize Design.
Select Post-Route, Include SI, and
click Sl Options. Command

opt design -post route

= Optimization e [

~Dasign Stage

s Pre-CT5 w Post-CTS - ?Pﬂst-RuuteE

By default, delay due to Signal Integrity are computed,
and glitch fixing is activated if using —postroute.

Optimization Type

+ Setup _ Hold
— Incremental
P To compute only base delay you can setup:
ax Cap ’
« Max Tran set_db delaycal _enable_si false

| ax Famout

! Include S |5

GFpionss

To turn on Signal Integrity delay but turn off glitch
optimization you can use:

| Apply Mode... | Default ' Close | Help
J N 4 TR R~ J . .
set_db opt_post _route fix_glitch false
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Power analysis

— L]
© 2022 Cadence Design Systems, Inc. All rights reserved. c a d e n c e




Power analysis of Mixed Signal design (bigital on Top)

Analog Macro ¢ VOLTUS-FI
Spectre APS simulation (VIRTUOSO)
& |
v
Digital Power Grid Analog Macro Power
View by Voltus Grid View by Voltus-Fl

i

INNOVUS

o

9 : = XtractIM
- g £
e | |
0A : PowerDC
database N I | ”
. 508 - ———
: ! . SPEED2000
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Verifying power ground shorts

It checks for power and ground shorts between two geometries belonging to different nets.

The command performs power and ground short check between the following:

e PG and PG nets
o PG and signal nets

e PG and other special nets

' Tel Usage
- check pg shorts —out file <>

[@[DEVIveltus 24> check pg shorts -out file pg
##% Starting VERIFY PG SHORT(MEM: 1873.T7) **+

VERIFY PG SHORT ...... Initializing
VERIFY PG SHORT ...... Deleting Existing Violations
VERIFY PG SHORT ...... Creating sub-Areas
...... bin size: 3848
VERIFY PG SHORT ...... Subdrea @ 1 of 1
VERIFY PG SHORT ...... Short: @& Wiols.

Verification Complete : 8 Short Viols.

exxesxeeiefnd. VERLFY PG SHORT®:tsxexess
#2= yerify PG short (CPU: B:88:98.6 MEM: 94 G6M)

Log file snippet

Violation Report

E%%############################################################

# Generated by: Cadence Voltus IC Power Integrity solutien
# 05 Linux xB6 &4 (Host ID nol-sakshin)

# fGenerated an: Thu HMar 15 16:46G:48 2813

# Design: super_filter

# Command: check pg shorts -out file pg

L g R e i i R e

Bzgin summary ...
Verification Comglete : 8 Short Viels.
End Summary
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Verifying power via

e Checks for metal geometry overlap on PG nets
MisshE:;as between adjacent layers

o |gnores metal fill geometries by default T —
e Generates text report with location of missing _ ,:::;.J? e ;8
via on PG net A~ fﬁ,fﬁ/m'
. . . . . -~ 5 5. issing sta vias between
e Highlights violations in the layout canvas — S Epan: :n.i';?.mi‘

e Supports stacked via check using the

] i i - U Tools Windows  Flows
-stacked_via option which checks for missing JRENR Tooks Windows Fons

vias between all non-adjacent as well as Connectivity...
adjacent layers. RN | AT N PEe———
b o Repert flle: 123 =
e Performs missing power via analysis in the ity .. Ep—
user-defined region < i e
e Checks missing power vias on wire and pin o e
overlaps using the -check_wire_pin_overlap i it aping et s 52
option e Previns Setg
¢ Checks via density utilization in metal overlaps S, gms e
p

Tcl Command
check power vias -layer range {M8 M1} -area {4.805 1.2785} {353.46 256.396} \

—check fill -non orthogonal check -check wire pin overlap -stacked via
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Calculating Power consumption Data

Switching power

¢ The power consumed by charging and discharging of load capacitance.

o Formula: Payy = %5*Cjpaq * V2 *F*A

where C,,.4 is the output capacitive loading, V is the voltage, F is frequency, and A is the average switching activity either

from VCD or computed.

Internal power

¢ The power consumed in charging and discharging of interconnect and device capacitances internal to a cell:

* |nput-pin-related internal power
=  Arc-based internal power
» Crossbar current

Leakage power

The power consumed by devices when they are not switching
Supports state-dependent leakage power calculation based on ./ib file
Requires state-dependent leakage library characterization

Supports K factor (for process, temperature, and voltage) in the ./ib file
High-leakage power for 130nm:; significant issue for 90nm and below

Cluad
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Activity setup for power calculation

A

How do you get realistic power
estimates for your design?

MNetlist
l-l—l-l"'-—

SPEF

Dotlibs/EC SMI

Solution: Voltus Common Power Engine (CPE)
provides accurate activity information which enables
accurate static and dynamic power estimation.

sDC

IR drop and electromigration

Partial input activity

+
propagation

Application-specific
activities

(VCDIFSDBI/TCF)

-.._..—-""""-—_

Test mode
activities
(TCF)

——

RTL/gate-level
Simulation activity
(VCD/FSDB)

—

Power budget

Deap Cycle
‘What if

Palladium® Dynamic Power Analysis

-

.

Modus™

wirite_toggle_gra

~

aka b

]

Togple count

file

S

Gate-Level Simulation (NCSim)
VCDI/IFSDB
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Tcl command sample: static (average) power calculation

read_db inoowvus. db

read_spef | Finnowvus_cuaiftest top chest. spef -ro_corner chest
read_spef | Finnowvus_caiftest top cworst, spef -coo_corner cworst

set _analpsis wiew -setup { fonc worstlib cworst } ~hold { fonc worstlib cworst }

set _defanlt switching actiwvity -reset
set_defanlt switching actiwvity -input actiwvitp 0.2 -sequential actiwitp 0.2

Freasd setivity File —Fformetr VOO -stare 10300ns —end 10000ns furncmoedel. vod

set db power method static
set db power report statistics ftiome

set db p-:-wer_rep-:-rt_miﬁmg_M Generate db tO be able tO dISplay powel‘ mapS
set_db power write db toue _ ) ]
set_db powsr_write_static_currents trve < Generate current files (.ptiavg) to be used later for irdrop

set_power ontpuat dir static_power cworst
reporct power -oukt file static_power cworstSpower. opt
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Power reports

After the static-power database is
generated, you can generate incremental
static power reports based on:

¢ Clock domain
Power domain
Hierarchy level
Instance and cell
Cell type

Net based

MMMC view based

Eile Yew [ENEIEGEN Fackege ECO Clock Tming & 51 Venfy Took '
Rpea s Fresesr Femiriat
Layout | (| 591 FowarGnd Library Mede g vie [ I
Gerealg PowerGid Liorary
|\'§. - N N of Cinck Motwerk  pll_cie I
L B
Type: @ Powy €1 Power gralsis Mode = ot Saquential Bomens in o Mensark
nome - Clear | Fun Poier Anakisis 5 tamces
 Aesull Bray S Rad Apalyss Mods — Haracag sl 4
_/¥ohage 58 Sl Powar Nebvork Opimizalion Mode el —
Lugend Optnize 50 o Call Typa
W Al
DB Seup i Rall &
— macm
M s e
Litrary Cell Vieswar, — sombinstnnal
x Fowar & Rall ot | SECE
) I‘-"“"’"“-" F:E["JHE o Powwer Dipmain
Hiedoorams J i B
DOyradanic Aesufs ¥
—_
—— — ——— ————— — — - Humber of Mets Consuming Highest Pamer
Greup Internal Switching Lankage Total Percentage W i
Poaer Power Pawer Power %)
sequent ial 7,388 0.2623 6.1%% 1.722 %8 | ox ] _pamly _ e i
Fagro 0 e.5 g .5 10,43
1] n ] @ 13 a
Combinational 0.6282 0.3563 . BE1EG 1. DG 11.83
Cleck (Combinational) [ [ B 1952 B.81879 8.5847 18,61
Clock (Sequential ) B.01217  B.453 6081082 0.01566 #.3168 Text REPDI’T
Total 3.397 1,136 9. 1268 4,12 1M

Fowar Distribution Summary:
Highest Average Poser:

Highest Leakage Power: ringfclk_ FENCE MSY_Fence I 10 [CLREUFHIB) 1 B.098307

Total Cap: L.A7213e:11 F

Total instances in deiign: 28T4

Tetal instamces in design vith no poser:
Total imstances in design with mo activity

Total Fillers amd Decap 5]

ul (pll): B.5

D
a

" Tcl Command

_ report power —out file clk.rpt -clock network pll clk -cell type all -sort total
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Viewing power results maps

Eile  wiew NEESEIRREIN Fackage ECQ Clock  Timir
Layou e Set PowsarGrid Librany Maode..
| “t Genarale PowerGid LBran. .
~1'9'F'E' . Powl 59t Power Analysis Moeda,
name - Clear Run Poger Anslysis
_ Pesult Bro  Set Rail Apalysis Mode
— Voltage 50 Set Power Mebvark Optimizetion Made...
_ Legend Optimize ESD...
DE Semp Fun Rail &
pl FUn Resistance A
Library Cell Wienaar..
% | Power & Hail Plots |
! 5 Tatual HBF'EII'IS k
I;i'slugl.glm, [
Cynarmic Hesulls k

If the power database is not specified, the static power stored in memory is used to plot the data.

Eile view Pmwer & Ral Packsge ECO Clock Timieg & 51 Verfy Tools Windows Flelg Help
Layaut |3

did T o -y 5
[l ud-"-2s 0 QS QR Q U Id & 7 3 & Y
Type- @ Power . Fall , Cap

Clear B rone - csar
esull Browser
Vollage Sourcs

Ip_l - Instance Intarnal Fower
i Elll ip_s - Instance Switching Power
— Legers . Ipl- Instance Leakage Power =
(BB sehp | . Layeretish ipd - Instance Total Power Density

) " ipd_l - Instance Internal Power Density
Ipd_5 - Instance Switching Poser Dersity
ipd_l - Instance Leakage Power Density
freq - Frequency Domain

BaIE

=

Power & Rail Setup

44 Database
L8 Power Database: static_power!/power.db Hrowse...
Rzl Database: statlc_rail3/Poidsp I5C avg 1 . Browse..

-

-

" TCL Command
read power db —-in file power.db
gul_set power rail display -plot
slack |load> \
N

N

<ip | ip i | ip_ s | ip 1 | freq | td |

—enablg_result_brcwser true
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Avallable power maps

Static power can be read in one of two
ways:
e From calculated power stored in memory
during the session

e From power.db generated during static
power calculation

You can display the following plots:
e [nstance total power and density

e |nstance internal power and density
e Instance switching power and density
e |nstance leakage power and density
e Frequency domain

e Slack

e Transition density

e Loading capacitance
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Histograms

Rty P ot

Zat Fouwar fina

Oplimize EGD
|
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Fun Peger Amakysis

Zgl Rail Apalysls Moda.
ot Paowar Hatwors. Cpbmizaben

Lirang Coll Wiems.
Favertr & Faull Plobs
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!
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Interactive

af

|

T

[
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1y 1
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Fie Charts
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e Net toggle
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e

s

red
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Histogram by:

e Cell types
Power domain
Power nets
¢ Clock domain
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o L

=y

- o0l Hmll
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(L]

LE ]

¥ ]

e e | B
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Lanesl

cadence



Debugging instance power

Instance: TDSP_CORE_INSTO/MPY 32 INST/M16X16_INST/mul_8_14/g5477

-

report inst power TDSP_CORE INSTO/MPY 32 INST/M16X16 INST/mul 8 14/g5477 -out file pwr.rpt

37 INST/M16X16 THST/mul 8 14/95477
Cell: ADDFXLMTR
Liberty file: rhomessakshingval
Internal power: ©.88175445m0W

SWitching powsr: @.808062103mW
Leakage power: @, 08300 L13nNW;

otal powsr: ©.88237566mN:

Qutput 1.le@eege? ©.49039999 2.500800e+08 ©.082850600 ©.13449998 ©.12049909 @.80043197
Qutpet 1.le008062 ©.24009%99 2.500800e+05 ©.00125800 ©.04%29990 ©.84210008 ©.00013906

Leakage power
When Duty Power

([{A) & [B)] & (CI)] §.8302319 B.B3BZ319%1.148892- 10

(Al & [B)] & (M{CT})) 0.P35R448 0. 68684451, 24213e- 18
(T{A) & [MB1)) & (CI)) §.8304281 0.8304261*1,178522-18
(A} & [V(B])) & (H{CT})) @.R365072 0.8365972+1, 18255 - 18

fvaltus 1abs/LIBS/LIBSscmetro cmosl@lp rvt £ 1plv md4@c.lib

Direction Density Capipf) Rise slew[ns) Fall slew[ns) Pawer(mW) Het Pin
Input 1.180R6802 ©.23330006 2.50R000E+0B @, BA125808 ©,040939999 0.63638088 A TOSP CORE INSTA/MPY 32 INST/MIGX1E INST/mul 8 14/n 671 A
Input 1.109A6802 ©.49848008 1.9666%1e+08 @, BA121900 ©.04468200 O.04R38008 @ TOSP CORE INSTB/MPY 32 INST/M1EX16 INST/mul & 14/n 648 B
Input 1.10906802 ©.25999599 1.304418c+08 ©. 00144200 ©.04200000 ©.03810000 @ TOSP_CORE_INSTO/MPY 32 INST/M1EX16 INST/mul & 14/n €19 (I

TOSP CORE_INSTA/MPY 32 INST/ab result[12] §
TOSP_CORE_INSTB/MPY 32 INST/M1EX16_INST/mul 8 14/n €73 CO
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Resistance analysis

Eile iiewFa:kagni ECQ Clock Timir

Lagout | @ | SetPowarGrd Library Moda

_h Genere PowerGnid Liorany
(G

Sei Power gnalysis Mode
Fun Power Analysls..

Se1Rall Apalyss Moos,
Set Povwar Metwork, Oplimization Made...
Analvee ESD.
Oplirnize ESD...
Fun Ral Analysis
| Fun Resistance analysis ]

# Layer Representation: LEF

i Coordinate Undf: um
# Resistance Unit: Obm
MET: W&

# Threshold: W/A

# Effective resistance for given pair of nodes
# PASS/FAIL REFF LABEL Xl ¥1 LAYERD
- 15,8519 - 328715 51,848 Metall

L

113.581

Y2 LAYER2
L.917 Metald

Effective

analysis report

g
| Tecl Command

report resistance \
-net VSS -output dir

./Reff VSS n to n \

-node _pair list {{386.0615 110.619 Metall 536.115 309.011 Metal 4 }}

o | B - poman asee
v BET1) vakapsisd ) e v
Gt el M VLS valagalty: 0 M) ThrsarEd: 00 V]
Eads Defrie o Padcie & 38 Fle o Booncary Fle
o Fle Harse wigrispei_ e vEion | B |set Mame S5 | i
ELR ] Wik s grspar_ e W5 pp
o Ot Directos Reff W35 mton l_l
|
o 0 O T Powas Pads & Poiat-Te-Pekt D
Mok il 354 y1z[4BEITS Lavert: poaid [ abot [
bodel w2 111552 v 141468 Ly 2 et '.J
| Regin; ¥
Ko File | | Nade-pai Fie: |
o Al 1 LT E A (] Aokl
| el a T Layrl
Mztald 113,552 19165 Pzl
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Least-Resistance Path analysis

S

Y

* Similar to rirp analysis, resistance analysis can

help to identify weak power grid

* Node-based and grid-based resistance plots
* Interactive trace of least-resistance path in form
* Detailed text report for all segments in LRP

Eile View Power & Raill Pac

Layout |

IR) %, 1880~ 2
Type  Powar @ Rall  Cap |
Iges - Gind Resistance -}
. Rault Broweer )

» Vollage Source

[w ALEP Patn |

Text report in Voltus console

i 0 Yhw B s e

Laver/NLa Besistancecine) Voltage Bropcv) 0 ComulativeiCnn) Woeog Cummtalles |V

-
wl
w7
wl
-
«l
w
wl
L
wl
w
ul
-
wl

Ssassrasacss

0.001

0.001 70434

0.001

7855

0178243

$.3064e- 80 2.00050-84 43064000 ] 2454
L6082 | 7080e 86 ¢ 40000 0 1 104
S 0Tde B LN BT £ 43T 80 T 0166
1.2508e W LII1)e- 06 £ 6207280 1 017e-M
1360000 3.55300-09 45400080 ) T Te-M
10680000 1. 200006 T 000000 ) UAde- M
B 5504 L2000 T 1T 1 00N
1.25%q. B0 1472908 T. 200482 1 2115
L1000 5.2050¢-04 1 300e+08 £ . 2070e-M
160000 125085000 L QUS5Sedtt 6. 004004
B 5600 04 0 M0de. 00 L QMR E TN LM
125060 80 9.53600 60 La%sett € 07084
119000060 L 53060 84 3 20750400 7 3060084
1 6500 1 15450286 3 1020000 7 990000
3731500 | 0AT0e 0 3 S0ee0 6 0G0 M
7 5%66-50 20066506 1 510800 § BN
25500 0] 1.3480-04 423500000 1 L¥Ee-0)
2.9000e-W 506000 4400400 1IN0
T 20000 L2075 05 4 AR0eelf 1 Rde-0)
1IN0 82 51000006 4 50956400 1 000012
15300682 25300063 L Qdi608d 15710083
125060 60 3.3370e 06 L 00l 1 5776083
T 008 504350 04 4 20040el) & W H)
SR L3003e-05 & el & NS85
C TR D 010605 A ¢ T

1006.74 36518 M7

100Y04,36870 MY

Enable grid resistance path
70443 |1006.44,36310 (M7

clil
21620
21613
21618

21617

:_
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Ir drop analysis

VDD

/

Resistance of
Interconnect

/

vDD

Early View IRIEM
|
®
T
®@
lavg

Tq WIL @
ldsat, lavg or I(t)

IR/EM

M5
M4
M3
M2
M1

TT

T

T

Dynamic Curren

Power Grid Views (.cl)
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Stepl:. generate power grid view (PGV =

.cl file)

ff;et library mode \
-cell Type stdcells -extraction tech file RCgen.tch \
-lef_Tayer map lefdef.map \

-power pins { VDD 1.08 VDDO 1.08 VDDG 1.08 } \
-groun Eplns { V88 GND VvssGe } \

-cells

le built cells list -temperature -25 \

-spice “models models/v1dl _usage.l \
-spice corners { ss lib } -spice subckts { typical max m40.spice } \
-current distribution propagation \
-power switch parameters {{HEADS8DMTR VDDG VDD {} {} {}})

\ write pg library -out dir stdcell pgv

AN

Cell PowerNets

BUFGX2MTR
V55G(D.0eea)
VS5 (0.0000)
VODG(1.0060)
VDD (1.0880)

Cell Type = STDCELL

ANDZXLMTR
VS5 (0.0000)
NDD ([ 1.0860)

Cell Type = STDCELL

Capacitance

PowerGrid Views

EARLY(1 taps) EM(1 taps) IR(1 taps)

EARLY(1 taps) EM(1 taps) IR(1 taps)

EARLY(1 taps) EM(1 taps) IR(1 taps)

EARLY(1 taps) EM(1 taps) IR(1 taps)
Cell Status: PASS

EARLY(1 taps) EM(1 taps) IR(1 taps)
EARLY(1 taps) EM(1 taps) IR(1 taps)
Cell Status: PASS
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Step2: Rall analysis

g/set rail analysis config \ R&
! - - - kY
/ -method static -accuracy hd \ \

—pcwer_grid_libraries {accurate_stdcells,cl TSDN65LPA1024X32M8F.cl1} \

—analysis view AV wc on -voltage source search distance 50 \
—report_yia_current_ﬂirection false \

-temperature 125

set pg nets -net VDD -voltage 1.08 -threshold 0.972
set pg nets -net VSS -voltage 0.0 -threshold 0.108

4 () VDD.pp - /sprt/scrat
File Edit Search Prefere

TFwsre_name = »  laper name
1 276,680 553,720 W2

set power pads -reset ﬁﬂﬁﬁiﬁg 276600 553 717 E%

. VODwsre . . o]

set power pads -net VDD -format xy -file ../DATA/vstorm/dma mac-VDD.pp — » OmDIGE 805,50 Bk ol

set power pads -net VSS -format xy -file ../DATA/vstorm/dma mac-VSS.pp UDDwere? S04 160 £53 720 U2

VoDwsred 304,160 E53. 717 wl

set_power_ﬂata -reset

set power data -format current -scale 1 {static VDD.ptiavg static VssS.ptiavg}

b VDDwsred 313,320 553,720 m2
Y VDDwsrelld 313,320 552717 ml
. . . ¥DDwsrcll 298600 E72. 545 Ml

\\repcrt rail -type domain -output dir ./Avallon PDCore PDcore /| pppvsreiz 238 500 672,545 w2
. - - - = VDDwsreld 235000 671,700 M3
T o VDDwsreld 295000 671,700 md

- - ¥DDwsrelS 295000 £71.700 WE
VoDwsrele 235 000 671,700 M7
VDDwsrel? 235000 665.580 M3
VDDwsreld 295000 557 570 w3
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Ir drop map

Layout | €3
)% (MR 4 #4009 Q Q A8 Q@ O B R & NS
ﬂ}"pe:'; Power & Rail _ Cap E|
it - IR Drap B
__ Result Browser
» Woltage Source

__ BLRF Fath
_ Legend

hAII Culnrsd

Bl Instance

e ECell Type
Instance
Elock
St Cell
Cover Cell
Fhysical Cell
D Cell
Area 10 Cell
Black Box ||

. M Function

. [H Status

# Het

# Cell

# Floorplan

H Bump

H Power

B Wired\ia
FOmAD)
COopNvoTy
AT (A1)
VIA1V12)
MEZ{MED
VISEMNVES)
MAFMT)
WYIA 30 34)
A (hAd)
WYIsd 4 E)
MS{MT)
WIAS(VEE)
MB{ME)
YIABVET)
MAT(MT)
VATV TE)
MG {ME)
WYIAEVET)
M)
YIASVI10)
tAT 0{MAT0)
RW{v1011)
AP(MITY

_ DB Setup | Layers/Mets

Ieasura

m

532? 535w

kK<< <k kkk] <

LRk REkRRkRkkkkRkkkkRkkkki< KKK KKK K IKKK]| |

- 4 7E ..................
~ a7
—3.z0

~Z.BA

Detail 1 Sheed

|Clic:k to select single object. Shift+«Click to desselect multiple objects. Q ||D |9?E.53?, 2831.546  [RC Extracted
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Electromigration

¢ |fenough electrons collide with a metal lattice ion over a period of time, this can move in the
direction of the electron flow, causing damage to the conductor, e.g. voids or hillocks

Whiskara

¢ With the scaling down of technology dimensions, power has not been scaled down proportionally,
leading to high currents flowing through smaller and smaller interconnections, thus eventually
causing the current densities to exceed the maximum allowed
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Consequences of Electromigration

» The following failure mechanisms can occur:

Future fuse

- If enough atoms move, the wire breaks and
becomes an open circuit

- If enough atoms move to the same location,
a short to an adjacent metal wire is created

Short due to metal spraying

- Joule Heating causing the via expansion in the
dielectric layer can eventually end up in the
popping of the via
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Electromigration rules

Metal wiring level / interlevel connection Via landing on Bottom metal |1, (MA)

M1 0.95 x (wx 0.9 — 0.002)
Mx (1x metal) 0.92 x (w x 0.9 — 0.002)
My (2x metal) 1.8 x (wx0.9-0.013)
VX (drawn size 0.05 x 0.05 um?2) Landing on M1/Mx 0.04 per via

Vx rectangular via (drawn size 0.05 x 0.13 um2) Landing on M1/Mx 2 X 0.04 per via

105C 110C 115C 120C 125C

Rating factor of 1.4
|

max
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How to load EM Rules in Voltus?

Below are the different methods sorted by priority

e Use of grcTechFile with embedded EM rules given by foundry
e Use of ICT EM rules

e Use of IRCX EM rules

e Use of Voltus native format EM rules
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Check and update grcTechFile

« Techgen (under Quantus™ QRC) is used to update the grcTechFile with
the EM model information.

* To update the grcTechFile with the EM
model information, use these commands in

Quantus:
o To dump ICT file from grcTechFile:

Techgen -process out <grcTechFile>

- To dump info on encrypted grcTechFile:

Techgen —-tech info <grcTechFile>

o To include EM rules from .ICT into grcTechFile:
Techgen -update em <grcTechFile> \
ict file with EM models
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I IVI I I Iap File View Power Rail Package ECO (Clock Timing SI WVerify Tools Windows Flows Help ] cadence ‘
Layout [+]
- Q Q @ Mg i5)
@% QA Q & B ORA-"F-340Y & O B 28 & & O
Type: _ Power & Rail — Cap - Sem ED _ All Colors
fj - 1avg/llimit E I -
J Result Browser A () Attribute Viewer — euvclol? <=@euvclol7> - (CHR G
_ Voltage Source Object Type: Resistor
Narme Value Type
— Legend ne
RLRP Path Trace Clear Layer metal2 String
_ DB Setup Layers/Nets Original Resistance 0.615276 Ohm Double
_Measure Resistance 0.615276 Chm Double
Inductance N/A Double
¥ &
"1 1 - Current 6.44292e-05A Double
0.875 Current Direction  left String
Jmax  11.7167 Double
T 0.75
Jrmsfjrms_max NA Double
~ 0.625
Node Ild N16888, N16904 Double
s Node Reff 22.66270hm, 22,8625 Ohm Double L
[ 0375 Node Voltage 0.0107975,0.0108372V Double
0.25 Node Voltage Drop/Bounce  10.7975, 10.8372 mV Double
0.125 Help
0
v % [ M6(6) e
VIAG(6) B w i
M7(7) (RN
_ Auto Apply for Color Scale VIAT(T) —
RACIOY wf
Appl Basic Reset
PRI - - - y Detail L Speed
111
Q || Resistor: R70325, Value: 0.615276 Ohm 433.15150, 314.01350
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Early checks with Innovus: Verify connectivity

Choose Check — Check Connectivity to report open nets,
antennas, loops, and partial routing, for all nets or specified nets in
your design.

;s Example
Violation markers generated

sl I .
== for open/unconnected rails.
=
“rwle 1
Pl Tl I
b — -
b
¥ s w LN on 1esg] W Fl Ml i
Lonnedlhily Leog o Danglfgin (Arilenm of W ak by COfficlic P
{momelry Loog Ceomitny Correcthly Koo Fresicon Resuks
Michs Power Net & Solt PO Comret R Wiolatiors Mark Tu= j“"‘"‘
Iip revey (e Wi = e Sldl pen Vs Jii Wit © onnestiss
_ T84 D Abstract Fie J
vertly Connecihaty Report: DTWF_CHIP.conmnpt J b
Report Limik B
Eror 100
g i
}gl l-lu:;r.-r':.

ED e e e

Command
check connectivity

Choose Tools - Violation Browser
to view details of the violations and
to zoom to selected violations.

[L-Fil. 8
T AR DT oA

||||||||
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Early checks with Innovus: verify DRC rules

Set the check * aftributes and run the check _drc command to verify DRC rules.

Syntax
set db check drc ndr spacing {true | false}
set db check drc check only {all | regular | special}

check drc [-help] [-area {x1 yl1 x2 y2}] [-view window]

[-check ndr spacing] [-check only {all | regular | special | celll}]

[—layer_range <string>] [-limit <integer>] [—Dut_file <string>]
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Signoff Verifications with Pegasus

Pegasus features:

DRC (Design Rule Check)

XOR (Sometimes referred to as LVL - Layout Versus Layout)
FastXOR (Fast XOR)

ERC (Electrical Rule Check)

PERC (Programmable ERC)

LVS (Layout Versus Schematic)

SVS (Schematic Versus Schematic)

Device Signature Generator

Sign-Off Metal Fill

Layer Viewer
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Running PVS from the command line

pvs -[flow] {options} rules filel ... rules fileN

Example
pvs —drc 6bnmdre.rul
pvs —lvs —mi data —qrc data 65nmlvs.rul
pvs —lvs —grc data 65nmlvs.rul optional.rul
pvs —lvs —gds test.gds —top cell test —source wverilog top.v \
-source cdl stdecells.cdl \
-source top cell test sch 65nmlvs.rul \

pvl edtext.rul
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DRC rule file

layout primary "ecad"; o top layout cell

layout path "./ecad. gds"; ;; gds file

layout format GDSIIL; o layout format

results db -drc drc.ascii; oo contains dre output resulis
layer def POLY 3; sdefines POLY as layer name for layer no 3
layer def CONT 5; ;ydefines CONT as layer name for layer iz 5
layer def MET 6; sidefines MBET as layer name for layer nio 5

- Rule check POLY_CONT_SPACING

rul= "POLY CONT SPACTHG" |

caption check POLY to contact spacing < 3;

exte POLY COHT -1t 3 -abut 1t 90 -single point -cutput region;
}

\-l—l—-l—l—H—l—l—l—l--l—l—l—l—l--l—l—l—H—l—l--l—l—l—l—H—l—-l—l—

| /
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Running PVS from Innovus (DRC)

Fie Optons Took Toolars Heb cadence

1= J % 518 % & 8 i 16

Innovus PVS menu

Open PVS Run...
= Recent Runs

Run PERC...

Run LVS...

Run XOR...

Run FastXOR...
Device Signatures...

Run CV...

Run Metal Fill...

E? Run Directory ([PEDE‘E T |

Fiun Data Processing

0 RunFPY§  |Single CPU .
RAules Fun PVS on |Local host n

P License Timeout, sec 300

Input FVSUI Log File runDRCGvsuidre.log Sl

DRC Optons

¥ Start DE
— DRCDE
® PVS RV

Cancel

Aol

I

No Presets File was Loaded
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Running PVS from Innovus: DRC Rules

Fie Cptons Took Tookars Heb cadence
- sy 2. 1) T
= 8 % &l % & = K ,.
@ Tech&Rules | Confgurator | Include PVL =
Run Data ~Technology I
g*g Technobgy mapping fiks ( « J| Rebad J
Aulss Technobgy |==-none--- . |.
o Fule Set  [none— i} i
Rules '
Input l
o Rules Fils(s) iy ||E
Output Il
T
DRC Optons 1
i
¥ Start DE )
~ DRCDE e
& FVE RV
(  cancel
Al

No Presets Fie was Loaded Yy
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Running PVS from Innovus: DRC In

Fie Oplons Took Toolars Hep cadence

I ="

S8 % & W 5N

44

Ej:]
Fun Data

Rules

DRC Options

¥ Start DE

& DRCDE
~ PYS RY

(  Cancel
_—-

Top Cel Name | |

Create GDSI| Gds.gz o |

Merge File(s) \idd
\ Giemoyes)
\ J
L View. )
T 2 [j 2 |

~Layout Options

Map File [streamOut map ]L ity

~ Uniquify Cell Names __ With Prefix

DBUAUU 1000

Additional setStreamOutMode Farameters

Agditional streamOut Parameters

__ Areato Check on Layout L Selectondfewer
__ Ratten Input Hierarchy

~ Abort on Layout Error

No Presets File was Loaded 7

DULS
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Running PVS from Innovus: DRC Outputs

Eile Optons Tooks Toolbars Hep
12 6 2 S8 % 8§ 38 1064
g

cadence

‘ Report 4t
fiuniData | Name 'emd.sum
- ‘ Limt 1000
Rules ‘ e

® FReplace Fie — Append To File _ Statistis by Cell

U Output Format ‘5sou ' ecad drc_errors.ascii
Input Output Errors Hierarchically |Rules Definition '

o Use Waivers for DRC Checks
Output DRC DE Batch
i—;_! Setup s Ve uBEdit) \@leadly
DRC Cptions Waner Fie(s) \aaAdd iy
Eemaey
\ )
e
Applied Waners  ecad drc_ermorsasciiwaners applied e |
RAepcted Waivers ecad drc_ernors asciiwaivers. repcied \ J
Tokrance, UU 0 Magnify_in
Add Suffizto Cels — Include Pseudo Celis
Vertices Per Polygon 4098
| M StartDE Additional Output
— Create DFM RV Data
® DRCDE
_ FVS RV DFM Summary Reports Directory  dfmrv_summary

Criteria Fie

\asicin/
an
oy ) rewwespore |3
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Running PVS from Innovus (LVS)

Innovus PVS menu

Open PVS Run...
- Recent Runs >

Run DRC..,
Run ERC...

Run FastXOR...
Device Signatures...

Fie Optons Took Tookars Heb cadence

Run CV...

Run Metal Fill...

(SR~ RN Ry - RN ,

| fonvew |

&)
L Run Directory  LYS_shorts i)
Fiun Data Processing-
1R
pt Fun F¥S  Single CPU '
Rukes Fun FYS on |Local host n
U License Timeout, & 300
Input PYSUI Log File LVS_shorts/ovsuive. bg i)
> Output

Start LVS DE ¥

\ Cancel

o, S

I

No Pressts File was Loaded Y
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Running Pegasus from Innovus: LVS Inputs

U = L!YOII(" Y LIRS LT M T T AR T T R A T s
Fun Data
Top Cell Name[ ]
Exi p -
e Create GDSII gds.gz iz
RAules e - ey
Merge Fils(s) ( Add
O \WBemovey)
Input \ J
o
Outout detias)
\ Edft )
it Layout Options
LVS Optons :
Mapr[slrmmOuI map }\ o) o)
¥ Uniquity Cell Names . With Pretix
pDBUuY ’IODO

Agditonal streamOut Parameters

Create SFICE ' i o 7 7 .| )

& Aborton Layout Error
. Exclude Comparison Step

Schematic
® Innovus o Netlist . Check Schematic
Top Cell Name | ]
Create Veriog . Y F—
Netist Fileis) Type |Auto ' . 7777”77‘\ Ldd )
Femone
\ J
(7
i
CPF Flie \azsned)

[ Schematic Options

Start LVS DE & ~ Exclude Leat Celis

 Include Physical Cell Instances |
‘ » Include Fower and Ground

Additonal saveNetlist Parameters
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Running Pegasus from Innovus: LVS outputs

Fie Options Took Toolkars Hep cadence

~H-Cell Settings
Run Data __ Antomatch

0.8 . HCell
e

_ GenHierCells
Rules \

# Run ERC Checks

o ~ERC Report

Input
: Name PLL_250MHZ sum

(7} | Limit 1000

~ Cutput

& Replace File  Append To File __ Statistics by Cell

il Output Format (AsCil[§@) "PLL_250MHZ erc_errars asci

LVS Options

Output Errors Hierarchically |Rules Definition ' __ Dutput Complete Pathchk Results

Use Waivers for ERC Checks
~LVS Report

Name  PLL_250MHZrep

Options -none

Start LVS DE Limit 50 Mismatched Nets Limit 100

{ Cancel | [~ Additional Output
- &pply ] | — Create Quantus GRC Input Data
_QﬂCDataDir svdh

| No Presets File was Loaded g

— L]
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Main report window

This section shows log of the current job. Errors and warnings are automatically highlighted in this field:

vy Etart proceeping file "lve.rul._ pre ' FEREIY

w#wded Enod processeing file 'lve.rul._ _pre ' FEEEEd

LVE _REPORT_FILE "lvsrep";

[WARN] : LVS REPOET FILE ie skipped, it ie Bet in comtrol file.
LvS REPORT MAYX 1000:

[WARN] : LVS_EEPORT MAX iz skipped, it iz set in control file.
MASE EESULTS DE -none;

MASK_SVDB_DIRE svdb -guery -cci:

FLOW_DATA ui_data;

LVS FIND SHORTS ye=s:

finished committing codl netliszts (O=)

EFFOF (NVN-15200): mchematic primary "acad" - cell 'escad' doez not exiet in the gchematic zide.
Check the rule file and rerun it.

Generating the LVS report...

Command "pvenvn lLve.rul.r=f" wa=z terminated with =ignal 11

[ERROER]) pvenvn terminated zbnormally.
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| oad results in Innovus

Floorplan Power Place ECO Clock Route Timing Verify PVS BEEEE Windows Flows Help 1 or

&5 Design Browser..,

R~ - %4 0% B C - 0 @~ g = Set Mode »
flog s = S S v @ ) M

BE %R e 1 &by = 5

et Global Variable...

'Y Violation Browser...

ayoutViewer..,
) \WAS,
Cell Viewer... i~
Schematic Viewer... Ll
Log Vi LAl
og\Viewer...
=B stdcell [ ¢ ¥
Flightline Browser... Cover i
Mixed Signal ’ Physical [ijv »
. 10 L
Set Multiple CPU Usage...

- Area 1O LA
Flip Chip... Black Box [ ¥
- Bl Function sl
oY - Status v
Conformal * Module CAT
DEM » [Cell ) |y
- Blockage =) (v
Snapshot » Row LILY
= v
Screen Capture » Floo_rp!Ian I
= Partition ¥
Create Ruler... ) Power ==
=% Clear All Rulers (Shiftri)  Pverlay e

_Track L
- Net ¥
& Route ¥
- Layer ¥
- POLY1(0) v
M1(1) v v
VIAT(T) v v
M2(2) v v
VIA2(2) Fiw »
M3(3) 3]s
VIA3(3) v
M4y LAl
VA AFAY l_||.l v

l

C

\u’iola%\wpe:

Page:

Violation:

File Name:

Type:

— AssuUra

— CDNCMP

Description:§

- verifyPowerDomain

~ Auto Zoom: §

LOCATION

Calibre
W
CalibreLitho

reportTranViolation

A () Load Violation Report — euvclol7 <@euvclol7?>

b

i P
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CDMLitho
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Clock Transition

Find:

— Case Insensitive
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Find g m Apply Cancel Help
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| oads results in Innovus
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Prerequisites for final simulation

« The final schematic has been laid out and has passed DRC and LVS checks and
the parasitics for the block have been extracted.

« The RC extraction contains not only the designed devices and their connectivity

but also a network of parasitic devices (Rs, Cs, Ls) that model the physical routing
between the devices.

 Since the parasitic simulations can be time-consuming, these analyses are limited
here to specific and necessary parameters, testbenches, and process corners.
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Cadence Mixed-Signal Solution : AMS Designer

Combine the power of the Spectre® and Xcelium™ simulators,
now with AMS-Flex for easier version control

Supports extensive set of languages that can be mixed and
matched according to need

Spice, Verilog + AIMS, VHDL +AMS, SystemVerilog, Verilog AMS &
SV RNM, C++ representations

Common AMS simulator within domain specific environments

Use with Virtuoso® ADE Assembler for simulation management and
distribution with an analog point of view

Use with Cadence SimVision™ Debug tools for full range of digital
ATANUAY R EWAS

» Low power simulation with IEEE 1801
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Easy Use Model (Virtuoso GUI)

Starting from Scratch in 5 steps

Schematic Creation

Maestro Creation

Partitioning
Configuration

ADE Setup

S
cadence

Interactive
Debugging

ok
. . . sarmplhold r
= E hor
* Virtuoso Schematic Editor )
T < it
RN
F] 0 x
—
i -
2 o =
G|
- = f
I
L]
F— amsPLL PLL_160MHZ_sim config)
Launch File Edit ¥iew Help cadence
= Qo B ®A B- i
T p——
Top Cell 7 & %|[ lobal Bindings -
Library: amsPLL Library List amsPLL interLin
Edi Lo Eqon Fome Sision Ymiws Hop
Cell:  PLL_160MHZ_sim View List Ioga vhdl vhdlams symbol e BaBs| e s W D X | W ||| - R R »
View: | sehematic P e T N I T —T
Stop List: spectre spice symbol Tl T
Cpen Edit ADEL ADE Explarer Constraint List

Table View | Tree View

* Language text Importing Into e — L —
- &) FO (analogLit cc «
Virtuoso S s
2 111 (amsPLL PLL_PFD
112 famsPLL PLL spectre spice | =
« ADE Advanced TestBench (valuable i i T
8
- - 34 (amsPLL PLL_ARST schematic)
for digital super top or UVM-MS) § o AT
2 [0 184 {amsPLL or2_4x_hv schematic) v
e | - [ R0 (gpokn90 resn spectre spice
- :-l?:aug:uﬂ:l:.lv(::, 5|)etj'e\ \|Jy::\r\plfe
Namespace: CDBA  Filters: OFF
) w3 = |

T
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Importing Verilog into Virtuoso Using the New Cellview Form

2" o New File ?
1. Create a new cellview in the Library Manager for . g
the chosen design library.
= You can set the View name to any name. :,,: — B
= Choose Verilog as the Type. A

= Choose Text Editor as the Application to Open with,

Library path file

‘anthonys /ANSDesigner_20_09/ADElab/cds.lib

2. When you click OK on this form, a Verilog text

editor comes up. Copy-paste your Verilog text file € o o
here' [ o Text Editor (Verilog) Verilog-Editor Editing: PLL_lib PLL1 functional _ O x
. . . . Launch File Edit View Create Check Options Window Help CEdE“{E
3. Once edits are done, save and quit this text file, Y 5 ~
. . o | i ee
which triggers compilation. T Y
= |fa Symb0| doesn’t eXiSt, you will be prompted to """l“:lmm.w ZUBIXI [/ /verilog HOL for "PLL_1ib", "PLL1* *functional®
create one. If it does exist, then port consistency is sodute P ()
Verlfled ';TJEETS eﬂdlndu]_nl
Instances
4. Once compiled, the file is copied into the DFII e
library structure and visible in the Library Manager e
as a functional (default name) view. You are celis
also be notified of any errors in the CIW. Rl ~

s5(8) | » L6 cmj
cadence
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Importing Verilog into Virtuoso Using the Verilog-In Form

Verilog In
1. GO to the Command Interpreter WIndOW (CIW) |n ImportDptiOI.'IS élobalNetDptions .Schematic Generation Of:-tior.ﬁ B
. . . Verilog Files To Import [SDesigner_19_09/ADElab/diglib/PD.v o
Vlrtuosc_) and choose File — Import — Verilog to open rarqet Lary Nome [FILTES -
the Verllog In form. Reference Libraries sample basic
. . i . Reference Symbol View Names symbol
2. Browse and add your Verilog file to the Verilog Files
. » Overwrite Options
to Import section.
* Import Modules as
3. Set the Target Library Name, and add Reference Structural Modules ghematic L
leraﬂes If needed_ S\::riloicil.l Mo:ules Crehate Styf'nboIOnIy n
4. Specify the Functional View Name for the el )
. Functional View Mame functicnal =
FunCtlonal blOCkS' Symbaol View Mame symbol
5. Optionally, in the Global Net Options tab on the top ¢ BRI
of this form, enter the global net names for + Library Pre-Compiation Options
power/gnd used during schematic creation. + other tput Options
6. Click OK to trigger compilation, you can review a ~ Other Output Options
log file if you choose to. - e
Work Area  /tmp
7. View the new cell view that is created in the Library NTSVEREER] 2o onin, e tovie I
Manager.  Process Technology Fie y
m Cancel Defaults Apply Load Save Help

- ® —c- ®
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Referencing Text Files Outside DFIl: Using —v/-y

1. From the ADE, go to Simulation — Options — AMS
Simulator to open the AMS Options form.

2. Click the Include Option Settings button to open the
Include Options Setup form.

3. In this form, you can browse to and add the
required files or library.

" o AMS Options

INCLUDE OPTIONS M

Include Cption Settings "
L = ? amsO: Include Options Setup
TIMESCALE OPTIONS _ Libraries Files/Directories | Include Options
Global sim time 1 :

[ | - Library Files (-v) 2
_ o M |<Click here to add library files> -/
Units for global sim time ns C3- Library Directories (-y)
Ler __ <Click here to add library directories> b 4
Global sim precision 1 -
Units for global sim precision ns
DISCIPLINE OPTIONS
Default discipline logic
Use detailed discipline resalution L Lib Extension (for -y only)
— v
m Cancel Defaults Apply Help m . Cancel . Apply . _Help
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Referencing Text Files Outside DFII:
Using Library Compilation Options (—makelib/-reflib)

Use the —makelib option to precompile design

units in the specified files into a reference library.

Using the —makelib Option:

e You can pre-compile “golden” digital design units into a
reference library using the -makelib option.

= When top-level design files are compiled, the reference library is
scanned for components instantiated in the design.

e This pre-compiled library is reusable and you can include the
compiled cells in your mixed-signal simulations.

cadence’

o AMS Options

Main | Metlister | Messages ‘ PLI | 5DF | Timing | Low Power | VM | Miscellaneous

..l'\._

INCLUDE OPTIONS

Include Option Settings

"’ @ amsO0: Runtime Library Compilation Settings (-makelib) 2 _

<Click here to add -makelib files> [ J N

iy
List source file names here along with &%
the reference library name in which it
has to be compiled Na¥

LIBRARY COMPILATION QOPTIONS

K Pre-compiled libraries (-reflib) Settings J

K Run-time library compilation (-makelib) Settings J

m- Cancel | Defaults | Apply . Help
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Referencing Text Files Outside DFII:
Using Library Compilation Options (—makelib/-reflib)

Using the —reflib option, you can specify the
library directory containing precompiled source

files that can be referenced during simulation.

Using —reflib Option:

e Clicking the Pre-compiled libraries (-reflib) Settings button
opens a form with a similar name.

e Browse and specify your precompiled library in the provided
field.

Important: When using -ref1lib, we assume that the

text libraries were pre-compiled external to Virtuoso using
the xrun -makelib command.

c 54d ec ﬁZZfaéﬁce Design Systems, Inc. All rights reserved.

: X
" o ams0: Pre-compiled Libraries Settings (-reflib) =2 _ O X il

o AMS Options 2 _ O

El- Reference Libraries
SAMEDesigner_19_05/HEDIab_1/digitalLib/diglib
‘i _ | =Click here to add reference libraries>

enable -mixesc

@ cancel | Appy | Help

Use detailed discipline resolution =

LIBRARY COMPILATION QOPTIONS

Pre-compiled libraries (-reflib) Settings
Run-time library compilation (-makelib) Settings

|. Cancel  Defaults  Apply _ Help
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WDUs and BDUs: Example

The ADE AMS UNL flow
comprises a netlisting phase
using the Unified Netlister,
followed by the binding phase
during elaboration and then
finally simulation using the xrun
executable.

Environment

WHITEBOX
Design
Tops
HED Configs
Configuration =
i UNL Configure
i AMS netlist
DFll
Schematics / text
Design
Text Views
Design
BLACKBOX Design Text, CMD
Text Files and Configuration in line
Config command-ine text options .

Simulator
Environment
Interface

-v /-y, -f, -reflib and
s0 on.

Simulator

Xrun

BDUs and WDUs are
considered together
during elaboration
and the complete
design config is
simulated.
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What we did cover

Chip assemble, AoT, DoT
STA analysis for mixed signal design

Power analysis
- Power

- Resistance
- IRDROP
- EM

Physical checks
- DRC

- LVS

Simulation
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To go deeper on part 3, useful labs

Static Timing Analysis (Signoff Timing Analysis) using Tempus 20.1 (08 Oct 2020)

Static Timing Analysis on Schematic-based Mixed-Signal Design (Common Ul) (29 Jul 2022)

Power and Rail Analysis Using Voltus 20.13 (Signoff Power Analysis) (15 Mar 2021)

Running Pegasus DRC, LVS within Innovus Implementation System (21 May 2021)

Peqgasus Hierarchical Metal Fill Flow in Innovus: Overview (05 Mar 2021)

ECO on Schematic-based Mixed-Signal Design - Stylus Version (29 Aug 2022)

cadence


https://support.cadence.com/apex/ArticleAttachmentPortal?id=a1O3w000009y0dCEAQ&pageName=ArticleContent
https://support.cadence.com/apex/ArticleAttachmentPortal?id=a1O3w000009y0dHEAQ&pageName=ArticleContent
https://support.cadence.com/apex/ArticleAttachmentPortal?id=a1O3w000009FEPaEAO&pageName=ArticleContent
https://support.cadence.com/apex/ArticleAttachmentPortal?id=a1O0V000008sJrNUAU&pageName=ArticleContent
https://support.cadence.com/apex/ArticleAttachmentPortal?id=a1O0V00000912FMUAY&pageName=ArticleContent
https://support.cadence.com/apex/ArticleAttachmentPortal?id=a1O0V000009MpCbUAK&pageName=ArticleContent
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