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About

¢ Goal

e How to run APR

o What the tool (wants to) do in each step (brief)
¢ Ref

o CIC (C106) Cell-Based IC Physical Design and Verification
with S6&Enreounter Training Manual, July-2016

Innovus
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National Applied Research Laboratories

Cell-Based IC Physical Design and Verification
- Encounter Digital Implementation

www.narlabs.org.tw




NAR
Class Schedule

« Dayl ‘—pGWGFAH-&'-yS-I-S
 Design Flow Over View  SRoute
* Prepare Data « NanoRoute
+ Getting Started . Eill Eiller
. Impo.rtlng Design . Output Data
» Specify Floorplan
« Power Planning * Day3
«  Placement * DRC
. Day? « LVS
— Synthesize Clock Tree +extractioh/hanosim

—Trial Route
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NAR

Cell-Based Design Flow

Implenentation \ferification
RTL code
always @ (posedge clk) RTL Simulation
if ("11::1) Lint check
= = code coverage analysis
else
: : a=c-d
Logic synthesis =il
=g  Gate-Level netlist
Gate level Simulation
P Static Timing Analysis
Power Analysis
> Formal - :
| Post Tayout - Gate level Simulation
Place&Route Gate-Level netlist Static Timing Analysis
- - Power Analysis
transistor netlist
II LVS i
I GDS layout 1
-FV 5 D Extraction =l —
15
REEiE (L |
* N : DRC Transistor-level Simulation

Transistor-level STA

Tape out Power Analysis




NAR

Cell Libra

function  NAND XOR INV ADD FF eecece

schematic % ﬁ

layout

symble :D

timing Al1->00.1ns Al1->00.1ns
A2->00.2ns A2->00.2ns

power Al->00.1pw Al->00.1pw
A2->00.2pw A2->00.2pw

abstract E E
.




NAR [ abs
Innhovus P&R flow
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Placement
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~ NARLabs
Clock Tree Synthesis
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NAR

Prepare Data

* Library
— Physical Library (LEF)
— Timing Library (LIB)
— Capacitance Table
— Celtic Library Noise model

 User Data
— Gate-Level Netlist (verilog)
— SDC Constraints
— |O Constraints
— Scan Def

19



LEF Format NAR
Process Technolo

Layers Design Rule Parasitic
ABRy  Net width Resistance
&Contact Net spacing Capacitance
Area
Metall” Enclosure
@ Vial Wide metal
Slot
Metal2 Antenna

Current density

20



LIB Format NARLabs

Operating condition

ow. f cal i B | o oo fanou
— S OW, aSt, ICa S;i léfnao o\:vrz:z internal power
P_ typ ternal p _/_ o outtputtrla%sition
Intype T
— input/output/inout
— function
type: clock type: output
— data/clock mp?/vh/mp\_/vl CLK N mag_zgp/maxtifanout
i max transition _/— o internal power
— Capacrtance internal power é output transition
Path delay/transition — '
footprlnt
Internal power |eaka32"sower

Timing constraint

— setup, hold, mpwh, mpwl, recovery,
removal ...
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Gate-level Netlist —

 Designing a chip , 10 pads should be added before the netlist is
Imported.

module CHIP(CLK,HALT,RESET ,DoDCT,X,Z,Mode,SCAN IN,SCAN OUT,SCAN EN) ;
input CLE,HALT,RESET_,DoDCT;

input [11:0] X;

input Mode;

input SCAN IN,SCAN _EN;

ocutput SCAN_OUT;

output [ 101 Z;

wire i CLK,i HALT,i RESET ,i DoDCT;
wire [11:0] i_X;

wire i Mode;

wire [11:0]1 i_z;

wire i_SCAN IN,i_ SCAN EN;

wire i SCAN OUT;

DCT DCT(.CLR (i CLR), .HALT (i HALT), .RESET (i RESET ),.DoDCT (i DoDCT),.X(i X),.Z(i_3),.Mode(i Mode),.test_si(i_ SCAN IN),.test_so(i SCAN OUT),.test_se(i_ SCAN EN));

PDIDGZ fpad CLE
PDIDGZ fpad HALT
PDIDGZ fpad RESET
PDIDGZ fpad DoDCT
PDIDGZ fpad Mode
PDIDGZ fpad X0

(.PAD(CLE), .C(i_CLE));
(.DAD(HALT), .C(i_HALT));
_ (.PAD(RESET_),.C (i RESET ));
(.PAD(DoDCT), .C(i_DoDCT));
(.PAD(Mcde) , .C(i_Mode)) ;
(.PRD(X[0]), .C(i_X[01));
PDIDGZ fpad X1 (.BAD(X[11), .C{i_XI[11)):
PDIDGZ fpad X2 (.PAD(X[2]), .C{i_X[21));
PDIDGZ fpad X3 (.PAD(X[3]1), .C(i_X[31));
PDIDGZ fpad X4 (.BAD(X[4]1), .C{i_XI[41)):

PDIDGZ fpad X5 (.PAD(X[>]), .C{i_X[>1));

PDIDGZ fpad X6 (.PAD(X[c]), .C(i_X[c1));

PDIDGZ fpad X7 (.BAD(X[71), .C{i_XI[71)):

PDIDGZ fpad X8 (.PAD(X[=2]), .C{i_X[21));

PDIDGZ fpad X9 (.PAD(X[%]), .C(i_X[%1));

PDIDGZ fpad X10 (.PAD(X[101), .C(i_X[101));

PDIDGZ fpad X11 (.PAD(X[111), .C(i_X[111)):

PDIDGZ fpad SCAN IN (.PAD(SCAN IN), .C(i SCAN IN)); 22
PDIDGZ fpad SCAN EN (.PAD(SCAN_EN), .C(i_SCAN EN));




Gate-level Netlist —

* Remove “assign” statement before APR.

— The assign statement can be removed in Encounter
Encounter> setDoAssign -buffer buf name on o
assign B=A;

« Make sure that there is no “ *cell*” net name In the netlist.

— Usethe synthesis commands (DC) below to remove “*cell*” cell name
dc_shell> define_name_rules name_rule —-map {{\\*cell\\* cell”}}
dc_shell> change names —hierarchy —rules name_rule

 Ensure the names of all instantiated cell types are unique
unix> uniquifyNetlist —top TOP output_netlist input_netlist

23



_ NAR
SDC Constraint v

create_clock set_input_delay
set_clock_latency set_output_delay
set_clock_uncertainty ~ Set_drive
set_load
b drive currentdesign

N
— w—— T

i:hput cé:lelay

A >CK

Q__uziput load

: clock T ohtbutaeleay

— LCK

A

latency
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_ _ NAR
Basic Sdc Flile

create_clock [get_ports {CLK}]-name CLK-period 8 -waveform {0 4}
set_clock latency 2 [get clocks {CLK]]

set_clock uncertainty 1 [get clocks {CLK}]

set_input_delay 2 [remove from_collection [all inputs] [get ports CLK]]
set output_delay 2—clock CLK[all outputs]

set _drive 0.1 [all_inputs]

set_load -pin_load 20 [all_outputs]

25



|O Constraint

NAR

oI

toplef

CORNERO

CORNER2

bottomlef

top topright
N -
- :
A~ CORNER1
-
|
L~
P_VSS1
=
A
=
[
P_VDD1
AN
|
g e
li—i ln—1
=) o
é 5 CORNER3
S &
[org
bott ight
bottom ottomrig

(globals
version = 3
i0_order =default
)

(iopad
(top

(inst name="P_CLK")
(inst name="P_HALT")

)
(right
(inst name =“P_VDD1” cell="PVDD1DGZ")
(inst name =“P_VSS1” cell=“PVSS1DGZ")
)
(left
(inst name="P_X1")
(inst name="P_X2")
)
(bottom
(inst name=“P_IOVDD1” cell=“PVDD2DGZ")
(inst name=“P_IOVSS1” cell="PVSS2DGZ")
)
(topright
(inst name=“CORNEROQ” cell=“PCORNER”)
)
(topright/topleft/bottomrignt/bottomleft
)

N
()]




MAR

|O COnStrai nt version2

\ersion: 2

Pad: CORNERO NW PCORNER
Pad: PAD CLK N

Pad: PAD HALT N

Pad: CORNER1 NE PCORNER
Pad: PAD X1 W
Pad: PAD X2 W

Pad: CORNER2 SW PCORNER
Pad: PAD_IOVDD1 S PVDD2DGZ
Pad: PAD_IOVSS1 S PVSS2DGZ

Pad: CORNER3 SE PCORNER
Pad: PAD_VDD1 E PVDD1DGZ
Pad: PAD_VSS1 E PVSS2DGZ

\
|

A CORNERoO

~

w

z
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=~ CORNER1A

m
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A%

E

-

PAD_X1

CORNER2

-
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-

CORNER3

TAAAOI avd

ISSAOI
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NAR
Power Pad Issues

SO

— Simultaneously Switch Outputs
DI

— Maximum number of copies of an I/O cell switching from high to low
simultaneously without making the voltage on the quiet output “0”
higher than athreshold value “V,” when a single ground cell is

applied.
DF
— Drive Factor, DF=1/DI
SDF Ground | Output | Ground
— Sum of Drive Factor pad pad bounce
1 DI <V,

DF 1 <V,

28



Power Pad Issues cont.

NAR

« Parameter of DF
— Operating condition
— Package inductance
— Slew-rate control 10
— O type with different drivestrength

* |In SO case

— Required number of ground pads =SDF

— Required number of power pads=SDF/1.1
* Non SO case (suggest)

— Required number of ground pads=SDF1.5
— Required number of power pads=SDF/1.6

29



NAR
Power Pad Issues Example

10 Type 2mA AmA 8mA 12mA 16mA 24mA

DF Value 0.02 0.03 0.09 0.18 0.3 0.56

Drive Factor

* If adesign has 20 PDB02DGZ(2mA), 10
PDD16DGZ(16mA). then

« SDF=20x0.02+10x0.3=34

* In SXOcase,
— number of VSSpad =34 =>4
— number of VDDpad =3.4/1.1 =3.09 = 4

30



Cadence

NAR

On-Line Document : cdnshelp

/usr/cad/cadence/EDI/cur/tools/bin/cdnshelp

Cadence Help

Fle Edit ‘“ew Faworites Help cadence
Documentation Browser m
QHQOUH LAaQRAA’ASE&Em 00 L
L seanh & view ovtions cadence
Search Options Search Within
W A Wards s Local Documents

__ ‘Whole Words Only

& Local and Online Docurn

1

Online Documents

_ [Case Sensitive

_ Selected ltems A Seermdn

View Documents Library
& By Product
o By Document Type aldienos

About This Manual

The Cadence® Encounter® Digital Implementation System family of products provides an
integrated solution for an RTL-to-GDSII design flow. This manual provides information
specific to the forms and commeands available in the graphical user interface of Encounter
Drigital Implermnentation Systemn (EDI System).

E

i [ Encounter Power System
i (3] Encounter Test

- [0 Ihstall and License

[ [ Languages

M-F-F

file:iset feadicadence/EDWEDI_13 1 3. 0000dociencounter fabaut_This_Manual html

-1 EDI Systern Known Problems an...

- L2 EDI Systemn Likrary Developrmer. ..
™ EDI: Systern Metw Reference

-+ [ EDI Systemn Text Command Refe...

-~ [ EDI System Timing Closure Guide

-~ [L3 EDI System User Guide

- [L3 EDI System What's Mew 13.1

- [L3 LEF/DEF 5.8 Language Reference

I L0 Mized Signal (M5 Interoperakili...

Audience

This manusal is written for experienced designers of digital integrated circuits, Such
designers roust be farniliar with design planming, placement and routing, block
implementation, chip assembly, and design verification. Designers must also have a solid
understanding of UNIX and Tcl/Tk programming,

How This Manual Is Organized

The chapters i in this manual are orgamzed to corresp ond to the menus ]Il the EDI System

CiTTT

=1 1

— LI |
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_ NAR
Getting Started

* Source the encounter environment:

unix% source /usr/cad/cadence/CIC/innovus.cshrc

* |nvoke soc encounter :
uRbe-encounter
unix% innovus

« Donot run in background mode. Because the terminal becomethe
interface of command input while running socencounter.

« Logfile:
— Innovus.log*
— Innovus.cmd*

33



GUI

MENUS =

tool widgetf'

name
selecte
object

Encounter(R) RTL-to-GDSII System 13.13 - finish.enc.dat - CHIP

=>File Edit View Parition Floorplan Power Place

Optimize Clock Route Timing Verify Options

Tools

»cadence

_— design views

=N

QR/ER IR R AE U |&Y

A\HE% @ lj xQ O\

—in)d ¢« BE LR %= R

| . a .l online help

| Layer Control

Ch
LU\

_All Colors

Hinstance
Instance
Elock

Std. Cell
Cover Cell
Physical Cell
10 Cell
Area |O Cell
Black Box
Black Eloh
HModule
HNet
EHcel
HBlockage
EHRow
EHFoorplan
HPartition
EHBump
EHPower
HGrid
HTrack
HCongestion

Medaltinia Calaw

World View

Click to select single ohject. Shift+Click to defselect multiple ohje

Alito query

—

display control

ursor coordinates
L
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Display Control

NAR

all Colors
e

Hinstance
Instance
Block

Std. Cell
Cover Cell
Fhysical Cell
10 Cell
Area 10 Cell
Black Box
Black Elob
Hrodule
kodule
Glide
Fence
Region
Fartition
HHet

et
Special Met
F/G

kAetal Fill
Hcell

[
[
Fin Shapes ﬁ

Cell Blockage
Cell Layout
HBlockage J
Ohstruct
Area Density
racro Blkg
Routing Blkg
Elock Halo
Routing Halo
Elockage Link

b e e e e e e e e e e e s 1 [

<

<€ €€

Display

HRow
Standard Row
[ Rowy

Fow Pattern
kdacro Pattern
HFRoorplan
Fel. FFlan
S0P Group
S0P Connect
SizeBlky

5. Resize Line

E. Resize Line
PP CongTag

D Cluster
Cwverlap Macro
Cverlap Guide
Cwerlap Block -
Datapath ¥
HPartition "
Fin Guide L
Pin Pin Blk [«
Ftn Feedthru 4
HBump v
BurmpiMormal) L
BumpiBack) L
Bump Connect L
HPower ¥
Fower Domain ¥
Fower Graph
Sub. Moize

IR Crop & EM

Select

<

I

K K

<

< <

KKK kKKK

K<

I

HGrid
klanufacture
Flacement -
Uzer-defined

GCell
HTrack
Fref Track
MPref Track L
Hcongestion v
Cong. Label v
Congestion L
GC Cverflow
Channel Cong.
H. Congest

V. Congest
Htultiple Color «
Density Map
Clock Tree
Thermal

kP Checker
FL Congest
GTD Object
Double Pattern [}
HHiscellaneous
Terminal
Yinlation
Eus Guide
Select

Text

Fin Text
Channel
Flight Line
REDUCED
Fort Mumber
Grid Resistar

[1]

e e e <<€ <]

L]
<

<€ 1€ e

BHwire&via
active (k0]
Yia 01
metall (k41
Wil 12)
metalz (k)
YiaZWed)
metal3 (ka3
Yiadry3d)
metald(k44)
viadv¥4a)
metals (ks
Yiaayoa)
metalb (ka6
YiaBWET)
metal? (k47
ViAW)
metald (ke
Yiafvad)
metal3(ka3)
Yiaarv 3o
metall k410

P

KKRKKKRECEKKKKKKKIKRKKIKS S KKK

M e e e [
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NAR

Common Used Bindkeys

Key Action Key Action
q Edit attribute space | Select Next
f Fits display e popup Edit
Z Zoom in T editTrim
Z Zoom out 0-9 toggle layer[0-9] visibility
Arrows | pans design area in the h/H hierarchy up/down
direction of the arrow
clear Drc
Escape | Cancel N next via
K Removes all rulers

Looking for more bindkey:
Options =2Set Preference, Binding Key

36



APR FLOW
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[MPOR—>{ floorplan |—>|powerp|an|—>|p|acem.ent > CTS | routing | NAR
Import Design

Design Import

File 2Design Import...

Hetlist:

‘ Import LEF in the Order- o e Files: finizh.enc.dat'CHIP.v.g2 ‘/ y |

> teChnOIOgy f“’St Top Cell:_ Auto Assign @ By User:
» geometry lef for cell/block e
» antenna lef for cell/block View

o0&

Technology/Physical Librares:

o DA
. . Reference Libraries: _I
‘ I O ASSIg nment FI Ie. Ahstract Wiew Names:
. / Layout Wiew Mames:
> get alo aSS|gnmen’[ template: ® LEF Files Jef /. /liarary/eWRF_2F_ADVA4_16.vclel / Aibraryeftpzler ... |
Design 2Save 21/0 File... i p
10 &ssignment File: ./ design/CHIP.joc v l_l
Power
Fower Mets: wDD /
Ground Mets: W55
CFF File: =1
Analysis Configuration
FAMMC View Definition File: Ainish.enc.datviewDefinition.tcl I-_l

. Create Analysis Configuration ..

Save.. Load... Cancel Help




MMMC Browser

File 2Design Import

Create Analysis Configuration ..

MMMC Browser

NAR

Analysis Wiew List

rARARC Objects

B Analysis Views
El av_func_mode_max
i [ Constraint Mode - func_mode
i @ Delay Corner : Delay_Carner_max
B~ av_func_mode_min
i [ Constraint Mode - func_mode
¢ @ Delay Corner : Delay_Carner_min
El- av_scan_mode_max
i [ Constraint Mode : scan_mode
i B Delay Corner : Delay_Cormer_max
- av_scan_mode_min
- Constraint Mode © scan_mode
Delay Corner : Delay_Corner_min
B Setup Analysis Wiews
B av_func_mode_max
Bl ayv_scan_mode_max
B Hold analysis Wiews
- av_func_made_min
- av_scan_mode_min

Load... Delete

Reset

- Library Sets
B lib_max
i - Timing
Com-al
= lik_min
- Tirnirg
- 5l
- RC Carners
i - RC_corer
- OF Conds
- Delay Corners
El Delay_Corner_mas
IZII Litirary Set: lib_max
- Opcond Likrary
- Qpocond :
IZII-- RC Corner :
- Irdrop File
i B Power Domain List
=8 Delay_Corner_min
E- Library Set : lib_min
- Opcond Library
-~ Opcond :
- RC Carner :
- Irdrop File
- Power Domain List
E- Constraint Modes
El- func_mode
. B 3dc Files
i b S design/CHIP _func.sdc
¢ B lim Sdc Files
E- scan_mode
Bl Sde Files
b e fodesign/CHIP _scan.sdc
Bl lim Sdc Files

RC_corner

RC_caorner

Preferences... Wizard On Close

Help




Why MMMC NAR![abs

Operation Model :

Operation Mode2 :

moduleA runs on 100MHz
moduleB not use
moduleA runs on 50MHz
moduleB runs on 50MHz

40



Why MMMC NAR

* The design is required to meet 3 operating corner
— Cornerl : 1.1V » 0OC
— Corner2 : 0.9V - 100C
— Corner3 : 1.1V » 100C

41



Multi-Mode Multi Corner MAR® =5
expand view

Mode

SDC1

SDC2

SDC3
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NARLabs

Multi-Mode Multli Corner

£

43



NAR
MMMC Example

Library Set :
lib_max Timing | ../../library/lib/NangateOpenCellLibrary_slow.lib RC Corners *
./ Nibrary/lib/RF 2P _ADV64 16 ss 0.9 125.0 RC_worst Cap Table | ../../library/fireice/worst.captbl
syn.lib gx tech file ..[../library/fireice/worst.tch
./ [library/lib/tpz_slow.lib
SI .[.Nlibrary/celtic/slow.cdb RC_best Cap Table | ../../library/fireice/best.captbl
gx tech file .[.Jlibrary/fireice/best.tch
lib_min | Timing | ../../library/lib/NangateOpenCellLibrary_fast.lib
. /brary/lib/RF_2P_ADV64 16 _ff 1.1 _-40.0_syn.lib RC typ Cap Table | ./ /library/fireice/typical captbl
/. Nibrary/lib/tpz_fast.1lib gx tech file ././library/fireice/typical.tch

SI ... /library/celtic/fast.cdb

Constraint Modes :
| CM_func [ sde file

'-a

lib_typ [ Timing | ./../library/lib/NangateOpenCellLibrary_typical.lib
. /library/lib/RF_2P_ADV64_16_tt_1.0_25.0_syn.lib

Mibrary/lib/tpz_typ.lib

| /. /design/CHIP_func.sdc |

‘ CM_scan ‘ sdc file | ../../design/CHIP_scan.sdc ‘

SI .. Mibrary/celtic/typical cdb
Analysis_Views !

AV_func_max T P CM_func AV scan max constraint mode CM scan
delay corner DC_max delay corner DC_max

AV_func_min constraint mode CM_func AV_scan_min constraint mode CM_scan
delay corner DC_min delay corner DC_min

AV_func_typ constraint mode CM_func AV scan_typ constraint mode CM scan
delay corner DC typ delay corner DC typ

44




NARLabs

MMMC Example

Setup Analysis Views :
AV_func_max Hold Analysis Views :
AV_func_typ AV func min
AV _scan_max AV scan min
AV _scan_typ
setup analysis view delay corners library sets & RC

' \ constraint modes
hold analysis view ’\

N\

— %
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[NIMBGR »| floorplan |-»[powerplan |-»[placement]}-»[ CTS | » routing |

MAR

Global Net Connection

Power = Connections Gloval Nets...

Global Net Connections

VDD

Power Ground Connection

Connect

(o

Pin .
— Tie High 1'b1 ]

— Tig Low

Instance Basename: ©
p4

Pin Mamefs): v535 Y VSS

— Met Basename:

tie high net
Scope

@ — aingle Instance: INV |nV1(|(1,b1), O(O)),

— Under kodule:

— Under Power Domain:

o LlnderHegin},IIx: 0.0 1y: 0 ure [0 ury: (07 e

Spply &l

i»

To Global Met: V55 v
__ Qwerride prior connection
— “erbose Cutput

Update Delate
—

e ——

@ Check RBeset cancel Help
——




powerplan |- placement > CTS | » routing | NAR T B

Specity Floorplan

Specify Floorplan

Floorplan =2Specify Floorplan ...

Basic Advanced

Design Dimensions

F )\ \ \ \ Y Specify By: & Size _ Diedl0¢Core Coordinates
1 & Core tilization: 7 0.7

— Cell Utilization: 0707175

| — = —_—
- - _ Dimensian: width:| 67212
1 —_—

Height: 67032

. <_.- Hight _ Die Size hy: width: 1042.58
pd _—

Height:  1040.65

Care Margins by: e Core to 10 Boundary

. Core to Die Boundary

I Core to Left: v go Zore to Top: v gna
Care to Right: v B0 Core to Bottom: ¥ 1]

Die Size Calculation Use: . hdax 1O Height ®  Rin 1O Height
r \ \ \ Floorplan Qrigin at: & | ower Left Corner . Center
Y

Unit: kicron

|< Width >

Apply Cancel Help ‘
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(mport BB+ owersTn |-{plecement} {75 | oing | gy
Place Block

€ Floorplan—-> Automatic Fllorplan->Plan Design...
» Automatic generate a quick, initial floorplan.

€ <= Move/Resize/Reshape floorplan object.

€ cdit floorplan by functions in : ‘= Edirioorpian K|

Floorplan 2Edit Floorplan S feetinesr
T

Create Size Blockage
Create Placement Blockage

Create Routing Blockage

FOEE |~

Create Pin Blockage

align...
shift...
Space...
Elip/Rotata...

Edit Hala...

Edit Routing Blockage...
Color Madule...
Legalize Floorplan...

aet Instance Placement Status...




[ import |>[JflG0MpIal | powerplan | -»{placement ] »[ _cTs | »[ routing |
NAR  abs
Block Placement

 Block place issue
— power issue
— noise Iissue
— route issue

" u

=
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import powerplan placement CTS routing
NAR

Blockage

* Placement Blockage g
— Hard
— Soft

« Theinitial placement should not use the area, but later phases, suchas
optimization of CTScan use the blockagearea.

— Partial

» Theinitial placement should not use more than maxDensity percentage
of the blockage area.

* Routing Blockage ®
— Blockage on given routing layers

50



powerplan > placement |-»| CTS | routing | NAR

Add Halo to Block

Floorplan 2Edit Floorplan 2Edit Halos...

* Preventthe placement of blocks and standard cells in order to reduce
congestion around a block.

£ Edit Halo =
Action
e M o sl o v |
Specify Halo For
—> - &ll Blocks . all Black Bo=es  _ &l 1O pads
o Al kacros  _ All Partitions & Selected BlocksFad
 Instance Mame
hot spot Om & Cell Name
Be" ;
& Add/Update Halo
__ shapto Site __ From Instance Box Cirientation H
i ‘hard route g 5 Top: W_um Eottom: W;
.J halo\’;--" . Lett 15/ um Right 15 o/’
- _> . . Remowve Halo
: "\metaIZ Apply _ Cancel _ Help
—— * power ring




import  |»{ floorplan |—>|powerp|an}—_—>1 CTS | routing | NAR

Placement

Place =2Place Standard Cells ...

® Run Full Flacement _ Run Incremental Placement . Run Placement In Floorplan kMode

Optimization Options

# Include Pre-Flace Optimization

» Include In-Flace Optimization

Mumber of Local CPU{s): 1 . Set Multiple CPU...

m L Apply . Mdode . Defaults | . Cancel |

L=

Help

4

=

1
y

L=

¥

s

.y
‘-
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import |>{ floorplan |—>|powerp|an}—>_—>| CTS

> routing |

Mode Setup -- Placem

MAR
en

Options =2Set Mode =*Mode Setup...

List of Modes

Mode Setup

Placement Mode

CTS
Clockhesh
Filler
ManoRoute
Optimization

FPlacement
ScanReorder
StreamCut
Casisout
TieHiLo
TrialRoute

Flacement RefineFlace

& Congestion Effort

w Low o Medium o High & Auto
Fun Placement In FloorPlan kMode

Run Timing Driven Flacement
Enahle kodule Plan
Enable Clock Gating &wareness

&

&

Enahle Power Driven

lgnore Scan Connections

< I

Reorder Scan Connection

<

Ignore Spare Cell Connections

<

Flace 1O Pins
Hierarchy &ware Spare Cell Placement

» Specify hMaximum Densil( 0.7 ?

Layers Checked For Pin Access 1

Specify Maximum Routing Layer 1

Set Defaults

Apply Cancel Help
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_ NARL!.
Scan Chain

hsfﬂu“‘s -_in

A outpu's_
:"- . > N
010 S L I <0-0s0Q ot

~ReQ /a_ '} ‘
101010 '  < r_/

Scan Flip-Flop A

_ hard to observe
hard to assign value
Q e <z £ = P <z <z
QN CT T T T T 771

Tester Cycles

Clock
MeasurePO’s 4 _4 4 4 4 4 4 4 4 A 4 4 4 4 4 4 4

Scan Enable | |
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import |>{ floorplan |—>|powerp|an}—>_—>|

SpeCify Scan Cha]n with scan def

CTS

> routing |

NAR

File Load 2DEF...
scan_def

SCANCHAINS 1;
- scanl
+ START SIN
+ FLOATING

DCT _tposemem Bisted RF 2P _ADV64x16 BistCtrl_i0/S44/State_reg[2] (INSI') (OUT QN)

SIN

el

CK
SE

(s

sl
CK
SE

I
CK
SE

2

=D Qj

—SI
. pCK
. |_SE

ORDERED

DCT_tposemem_Bisted RF_2P_ADV64x16_BistCtrl_i0/S44/State_reg[1] (IN SI) (OUT Q)
DCT_tposemem_Bisted RF_2P_ADV64x16_BistCtrl_i0/S44/State_reg[3] (INSI') (OUT Q)

DCT_tposemem_Bisted RF_2P_ADV64x16_BistCtrl_i0/S44/State_reg[0] (IN SI') (OUT QN)

+ ORDERED

DCT/tposemem_Bisted RF2SH64x16 BistCtrl i0 ST MAL 10 S17 reg (INSI) (OUT QN )

DFT _shared out mux 3 (INB) (OUTY)

+ STOPSOUT

END SCANCHAINS
END DESIGN
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Generate Scan Def

 Design Vision

— write_scan_def —o0 scan.def
» RILcompiler

— write_scandef > scan.def

NAR
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| _import | floorplan |—>|powerp|an}—>_—>| CTS || routing | NAR

SQGC"! Scan Chainwit specifyScanChain command

encounter > specifyScanChain scanChainName
—start {ftname | instPinName}
— stop {ftname | instPinName}

« specifyScanChain
— ftname
» The design input/output pin name
— InstPinName
» The design instance input/output pin name

» Specifies a scan chain in adesign. The actual tracing of the scanchain is
performed by the scanTrace or scanReorder command

« Enables scanTrace trace through multiple input logic gates in scan path
— setScanReorderMode -complLogic
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import |>{ floorplan |—>|powerp|an}—>_—>|

CTS

> routing |

Scan Chain Reorder

- =
A s
e =i M Nl @
& & & P

-

-

~_
;L_\I

=N s—

/’i_

P
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import |>{ floorplan |—>|powerp|an}—>_—>| CTS || routing | NAR

Add Tiehi/Tielo cell

@ Tiehi/Tielo cell connect tiehi/tielo net to supply voltage or

ground with resister v
@ Tiehi/Tielo cell is added for ESD protection. 2

& Place =2Tie Hi/Lo Cell =2Add

Add Tie Hi/Lo

Cell Mames TIELD TIEHI Select
e ——

Frefi= LTIE

Fower Domain Select
e —

_ Connect Across Hierarchy
_ Post Mask

m Apply hdode Cancel Help
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import || floorplan }—»_—>-|placement|—>| CTS routing | NAR

Power Planning: Add Rings

Power 2Power Planning 2?AddRings

Add Rings =0

Basic advanced “Wia Generation

Met(s)y wDD VWSS |
Ring Type

-
—1
-

& Core ring(s) contouring
& Around core boundary w Along YO boundary

_ Exclude selected objects

« Block ringis) around

Ring Configuration

||/ \II

Top: Battam: L eft: Right:
Lawer METALS H » FETELS H * METSLS W w FAETELS W e
Width: a] g a] g
Spacing] 0.2 0.2a 0.2a 0.2a Update
Offset. . Centerin channel & Specify

056 056 056 056

[\ [\ [\

Option Set

__ Use option set: : | Wpdate Basic

wariahles Apply Defaults Canceal Help
S ——




| import || floorplan }—»_—>|placement|—>| CTS | routing | NAR ‘f//‘

Power Planning: Add Rings

Use wire group to avoid slot DRC error

metal slot

- Add Rings _E E

Basic Advanced Yia Generation

wire Group —

» Use wire group /

Mumber of bits: 2
__ Reinforcement stripes
Spacing: 0 Width: 0

kdake group wias at ring corner

[ OK ] Wariables,  Apply  Defaults  Cancel  Help
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| import | floorplan }—»_—>|placement > CcTs | routing | NAR | ?(/J)
G O LY oD

Power Planning: Wire Group

v'Use wire group v'Use wire group
no interleaving v'interleaving
v'number of bits =2 v'number of bits = 2

L %ﬁ

=
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| import || floorplan }—_—>|placement|—>| CTS | routing | NAR

Max Density Rule

« Max density violation usually happened on powerring
« Max density rule : metal area coverage must< 70%

: 2X
density = m = 66%
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import |-»{ floorplan |-»>[POWErpIAR]—>| placement ||
Power Plannin

Add Rings

Basic advanced Wia Generation

| Met(s): ¥DD %S5

Ring Type
<’ ® \Block ring(s) around
N — Each block
. Each reef
. Selected power domaindencesireefs
ach selected block andfor group of core rows
— Clusters of selected blocks and/or groups of core rows

Ring Configuration

Ton Enttor: Lot Bipiht- N
Layer:| _ METALI H » | METALI H » | METALZ ¥ » | METALZ Y » m
width: | 0.28 0.28 0.26 0.28
Spacinf_0.26 0.25 025 0.28 Update =

Offset:  _ Centerin channel ® Specify
0.56 0.56 0.56 0.56

Option Set

— Use option set: - | pdate Basis

Wariahles Apply Defaults Cancel Help 64
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import  |-» floorplan }—»_—>|placement|—>| CTS |-» routing | NAR

Power Planning: Add Stripes

Add Stripes

Easic Advanced Wia Generation

Set Configuration

[ets):  wvoDvss | o |
[Layer: METALS » |
Direction: & werical . Horizontal

[ width: 4
0.

Spacing: 2f Update
Set Pattermn
& Set-to-set distance: 50
 Mumber of sets: 1
— Bumps & Over Between
— Qwer PAG pins Pin layer:  (hop pinglayen Max pin width: 0
® hdaster name: - Selected hlocks &l hlocks

Stripe Boundary

& Caore ring
. Padring Inner e CQuter
. Design boundary ¥ Create pins

— Each selected block/domaindance
— Al domains

— Specify rectangular area

— Specify rectilinear area

FirstfLast Stripe
Start from: & left o right
# Relative from core or selected area
¥ from left: 50 | e romright 50

— Absolute locations

Option Set

— Use option set: | lpdate Basic
e —— L

o Wariables Apply Defaults Zancel Help




import |/ floorplan | >[OWeIpIaN > placement > CTS  |»[ routing | NAR -

Power Planning: Add Stripes

Add Stripes

Basic Advanced Wia Generation

Stripe Breaking
» Omit stripes inside block rings
_ Cmit stripes over selected blocks/domains

<

{Switch layer over obstructions:
__ Specify area blockage

hdauseClick

Target Connection Control
FadiCare ring connection
¥ Alloy jogging
Elock ring connection
» Allowy jogging

 Merge with block rings if spacing less than:  0.56

taximum length of same layer jog: 0.56

Layer Control for Target Connections
blockag PadfCDr? r.ings

Top limit: METALS »

Bottam limit: | METALS »
Block rings/Over obstructions

Tap limit: METALS »

Bottam limit: | METALS »

Yire Group

— Use wire group

Interleaving
Mumber of bits: 0

Snap wire center to routing grid: None n

Yariahles Apply Defaults Cancel Help 67
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import  |-» floorplan MplacementH CTS || routing | NAR r

SRoute

 Route-2Special Route
 Route Special Net (power/ground net)

— Block pins B - \
— Padpins

— Follow pins - A

— Floating Stripes - 1l I -

— Secondary Power Pins -

_
ey

-

..\ .-



import_|»[ floorplan |»JGMempiaN > placement | > CTS ] »{ routing | NAR ! abs
PowerPlan Order

hint: connect wider nets prior then narrow ones.
1. create power ring - Nl
connect pad pin . . .
create block ring - A

connect block pin - H—
create stripe

connect follow pin

_
_

-

_
_
— |

o o1k W

..k .-
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import  |-» floorplan }—»_—>|placement|—>| CTS || routing | NAR

Add 10 Filler

addloFiller —cell <fillerCelIName>
[ —prefix <prdfix> ]
[ -side { n|w|s|e } ]
[ -fillAnyGap ]

« Connect IO pad power bus by inserting IOfiller.
« Add from wider filler to narrower filler.
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import  |-» floorplan }—»_—>|placement|—>| CTS || routing | NAR

Add 10O Filler

* |n order to avoid DRCerror

— The sequence of placing fillers must befrom
wider fillers tonarrower ones.

— Only the smallest filler can use -fillAnyGap option.
 Use addloFiller.cmd provided in CICdesign kit

— source addloFiller.cmd A gaplfﬁmlabletoplaoeanyfﬂ}er'

addloFiller -cell PADFILLER?20 -prefix IOFILLER
addloFiller -cell PADFILLER10 -prefix IOFILLER
addloFiller -cell PADFILLERS -prefix IOFILLER
addloFiller -cell PADFILLER1 -prefix IOFILLER L]
addloFiller -cell PADFILLEROS -prefix IOFILLER fillaygp
addloFiller -cell PADFILLEROOQOS -prefix IOFILLER -fillAnyGap
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import |-»{ floorplan |-» powerplan |- placement

Clock Problem

 Clock problem
— Heavy clock net loading
— Long clock insertion delay
— Clock skew
— Skewacross clocks
— Clock to signal coupling effect
— Clock is power hungry

NAR
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| import || floorplan |-»{powerplan |»{placemen t >G> routing | NAR e
Clock Tree Topolo
ﬁﬂ [
Bl g | E

i

q

r
|

+iri

CLK
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[ import | floorplan |—>|powerp|an|—>|p|acement NAR
Clock Concurrent Optimization

Ry
v, 4 L[V 7
= Jp8y
o 150 Y
Ins‘e’rtion _— > Slacks +—> D PS—
Delay +200 50 +50 +50 0
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NAR

Create CCOptClock Tree Spec

Create a clock tree specification by analyzing the timing graph structure of all
active setup and hold analysis views

create ccopt_clock tree spec
or written to afile for inspection and then loaded

create _ccopt _clock tree spec -file ccopt.spec
source ccopt.spec
Aclock tree specification contains clock_tree, skew_group, and property settings.
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| import || floorplan |—>{powerplan placement CTS

: : . routing[Jj] NAR
Optimization

Optimize = Optimize Design...

* Optimization - Optimization

Design Stage

—_— Setup 't| me ® Pre-CTS _ Post-CTS _ Post-Route _ Sign-Off
.~ Optimization Type

h Id I ¥ Setup Hold
- O tlme _ Incremental

# Design Rules Violations

— DRV (Design Rule st

« Max Tran

v Max Fanout

ViOIation) ‘ Include S| & Grtions;

Apply Mode Default ) | Close Help
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import _|-»{ floorplan |-» powerplan |-»[placement | » CTS | [ iCUtNGN NAR
NanoRoute

Route =’ NanoRoute =2Route

NanoRoute

Routing Phase

¥ Global Route

# Detail Foute  Start Iteration 0 End Iteration default =

Post Route Optimization | » Optimize Via » Optimize Wire

Concurrent Routing Features

~ Fix Antenna & Insert Diodes Diode Cell Mame AMTEMMA
4 Cangestion Timing

V ¥ Timing Driven Effort 5 0 S.h.ART.

v . Optimize Via
» S| Driven

v/ » Fost Route Si 31 Wictim File = |
_ Litho Driven
__ Post Route Litho Repair

Routing Control

_ Selected Mets Qnly Eottom Layer default Top Layer default

— ECO Route

_ Area Route Area | selech Areaand Bouie Optlmlze V\/ire
Joh Control

¥ Auto Stop

Mumber of Local CPU(s): 1

Mumber of CPU{s) per Remate kachine: 1

Mumber of Remote kachineis): 0
Set kMultiple CPLL.

a apply attribute hode Save Load Cancel Help

Ny————————




import P»floorplan powerplan pIacementH CTS H routing. NAR

Verify Geometry

Verify Geometry

Basic Advanced
VYerification Area

& Entire area

Verify 2Verify Geometry o specty  (WDIEw) \Wiewidies

2 o %1: o

e 0 Ye: o
Check
» Pinimum Width » Minimum Spacing
» Minimum &rea ¥ Same Met Spacing
» Short _ Geometry Antenna
» Cell Overlap _ Dff Routing Grid
» Insufficient Metal Overlap » OfFf Manufacturing Grid
» hdinHole » Implant Check
» Pinimum Cut » Minstep
# Wia Enclosure
Allowr

» Pin In Blockage
& Same Cell Wiolations

__ Different Cell Violations

Cverlap of Pad Filler Cells

Overlap of Routing Blockages And Pins

Cverlap of Routing Blockage and Cell Blockage

Help 78




import |—> floorplan powerplanl—»lm’—» CTS routing|. NAR g

Verity Connectivi

Verify Connectivity

Verify 2Verify Connectivity = Regular Only

— apecial Cnly

Hets
2 Al
— aelected

connectivity
database

w Mamed:
Check

Unrouted Met
Weakly Connected Pin
k.eep Previous Results

UnConnected Pin
DanglingWire (Antenna)
Geometry Connectivity

» Open
_ Connectivity Loop
_ Geometry Loop

L L
L L

__ T35V Die Ahstract File |

Yerify Connectivity Report: CHIF.conn.rpt I.".‘l
Report Limits

Iayout Errar: 1000

database Warning: 50

Set hMultiple CPLU...

@ Apply Cancel Help

n
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Add Core Filler NAR(5bs

| import || floorplan |»{powerplan > placement|—»{ CTS | routing |—>. export |

Place =2Filler 2Add Filler...
* Connectthe NWELL/PWELL layer in core rows.

* |nsert Well contact.
 Add from wider filler to narrower filler.

core filler gap\

[] | N [ Add Fille ]
q Cell Mame(s) FILLT FILL16 FILLZ FILL32 FILL4 F | Select
| | Frefix FILLER
well .
Fower Domain Select
— Mo DRC
. Mark Fized
— | Fill Area [DrEmw HiEw STEa
T 1= Iy
+ LI ry
m Apply kade Cancel Help




Add Bonding Pads NAR

import

|»| floorplan | > powerplan |-» placement |»|

CTS

|-»{ routing |-l export
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t under Pad

Ircul

C

CUP bonding pad

ing pad

| bond

traditiona

200um

= ...ia.q ....1..,._....&..% F
S
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Add Bonding Pads NAR

| import || floorplan | powerplan > placement|» CTS | routing |—>l export |

For the limitation of bonding wire technique , the
stagger |0 pads are used in order to reduce IOpad

width.

We have to add the bonding pads after APRIs finished if
stagger IO pads is used. But Encounter does not provide
a built-in function for add bonding pads, CICreaches

this purpose by the way ofimporting DEF

CICprovides aperl script to calculate the bonding pad
location. The full flow Is described in next page
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Add Bondlng Pa.dS HOW (stagger 1O pads only) NAR

| import | floorplan > powerplan | placement | > CTS | routing }—».export |

A placed and routed
design in encounter

addbonding_v3.pl

N Export DEF

V| (In encounter)

iy

routed.def

addbonding_v3.pl routed.def
(In unix terminal)

) | addbond.cmd

iy

source addbond.cmd
(In encounter terminal)

Ij!
T
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NAR

Add Dummy Metal

« Why add dummy
— meet minimize metal density rule
— prevent over etching
— prevent sagging in local area
— improve yield
— reduce on chip variation
 Better connect dummy metal to VSS

» Side effect
— Introduce parasitic to signal line
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Add Dummy Metal

Route 2Metal Fill 2Setup...

Setup Metal Fill Options

[teration Mame:

Fill Mode: & Fill Y¥ire _ Fill Wire QPC

Size & Spacing | Window & Density

Window Size Step Size ketal Density %
Layer it by H Y kin Fref b a= Ex=t

PMETALT 100.000 100000  50.000 a0.000 20.00 45.00 a0.00 5500
PMETALZ 100.000 100000  50.000 a0.000 20.00 45.00 a0.00 5500
PMETALI 100,000 100000  50.000 a0.000 20.00 45.00 a0.00 5500
PMETALS 100,000 100000  50.000 a0.000 20.00 45.00 a0.00 5500
PMETALS 100,000 100000  50.000 20.000 20.00 45.00 a0.00 35.00

Apply Save.., Load.. Defaults cancel Help

e




NAR
Add Dummy Metal

Route =?Metal Fill 22Add...

Add Metal Fill

Mumber of Local CPU{s): 1 Set kultiple CPLU...

[teration Mame List:
Model Selection
Shape: & Rectangle w Square
Connection: . Tie High/Low to Met(s): Va5 VDD
Connection Shape: & Tree tdesh
v Keep Unconnected ketal Fill{s)
Sguare Shape

Use Generated Vias Only

Exclude YWias and Wia Rules:
— Allow Fill an Cells

Incremental Control

__ Delete Metal Fill before Creating MNew MMetal Fill
v Fill'¥ire ¥ Fill'¥ireQPC

Layer Selection

~ METALT » METALZ » METALS ¥ METALS » METALS all Layers

o Timing Awsare
» Critical Mets from Timing &nalysis
Slack Threshold: 0.4

_ freas [ 2y,
H1: 0.ooo W 0.ooo
HE: 0.ooao i 0.ooao
DK Apply Defaults Cancel Help
— —_— — S —

e ——




Add Text IOVDD & IOVSS NAR

| import || floorplan |—>{powerplan > placement| > CTS | routing }—».export |

add_text -layer METALS -label IOVSS -pt 1365 1095 -height 10

"

add text location
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Output Data NAR

import | floorplan > powerplan —»|placement | > CTS | routing _

Design 2*Save 2GDS...
Design =Save ANetlist...
write sdf

Design ->Save 2DEF

Export GDSfor DRCLVSLPEandtape out.
Export Netlist for L\VVSand simulation.

Export Netlist and sdf for post layout simulation
Export DEFfor reordered scan chain.
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NAR

Export Sdf

& source savesdf.cmd

savesdf.cmd

setAnalysisMode -analysisType bcwc

write_sdf -max_view av_func_mode_max\
-typ_view av_func_mode_typ\
-min_view av_func_mode_min \

CHIP.sdf
-edges noedge \ (CELL
-splitsetuphold \ (CE LLTYPE "INVXL")

(IN | TANCE DFT _shared_out_mux_6)
-remashold \ S LAY
. (DE SOLUTE

-splitrecrem \ (ABATHA Y (0.14:0.29:0.32) (0.08:0.17:0.23))
-min_period_edges none\ ()'OP
CHIP.sdf ) )
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Stream Out —

Edit 22Save 2GDS/OASIS...

* source savegds.cmd savegds.cmd

Sl cdiagla Sudiicds S| streamOut CHIPgds \
Dutput Format - ream - .
‘/Dutiut File 'CHIP gs — S -mapkile streamOut.map \
-merge { gds/RF2SH64x16.gds \

kap File streamOut.map

Library Mame DesignLib

__ Structure Mame  CHIP| gdS/tpb973ngdS \

__ attach Instance Mame to Attribute Mumber gdS/tsmC18_C0re.gdS \
__ Attach Met Mame to Attribute Mumber gdS/tsmC18_|0gdS } \

» Merge Files  stsmcl8_io.gds Foslibrary l_ _ Uniguify Cell Mames ] ]

_ Stipes | -stripes 1 -units 1000 -mode ALL

__ ‘Mrite Die Area as Boundary

__ Write ahstract information for LEF kBacros

v/ nits 1000 k
e il

hAode SLL e
e ——

Apply cancel Help
e e — =l
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* Merge gds

only cell name and location
\

Stream Out

cell gds

NEEEE

NAR

full cell layout information

10

IR
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FOUNDATION FLOW
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NAR[abs

_  FlowStp =00

Add metal till

Cell placement Physical
veritication

Post Route

Insert Tie Cells Setup/Hold .. :
o Timing A [
Scan defirition - Fixing ming Analysis
Pre CTS Setup Post CTS
Fixing Setup/Hold
Fixing

<
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_ NAR
Create Flow Environment

1. Create Flow template
— Fows =2Create Foundation Flow Template 2Save
— writeFlowTemplate ?Br

2. Prepare setup file
— Hows -Foundation Flow Wizard...
— SCRIPTS/gen_edi setup.tcl ?Br

3. Generate script
— SCRIPTS/gen_edi flow.tcl
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MAR

Foundation Flow Wizard

« Flows=2Foundation Flow Wizard...

Foundation Flow Wizard

EDI System

Welcome to Foundation Flow Wizard

hrief overview of either what is to be selected or why a selection is required.

*How do you want to start?

. Start from scratch

(®

Load the design setup from memory

g’

This wizard will take you through the Foundation Flow. Once you make all your selections the wizard
will generate a script which you can save for your use. On each page you can click "Tips" to get a

_ Load previously saved script list

*Foundation flow install directory: ./

@&
5] nstai

Save foundation flow database at: DBS

Bl@&

Save foundation flow reports at: RPT

*Indicates mandatory fields

=&

Continue >
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POST-LAYOUT VERIFICATION
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NAR

Post-Layout Verification Overview

» Post-Layout Verification do the following
things : (by Mentor Calibre)
— DRC (Design Rule Check)
— LVS (Layout versus Schematic )
— ERC (Electrical Rule Check)

— LPE/PRE (Layout Parasitic Extraction / Parasitic
Resistance Extraction) and Post-Layout
Simulation.
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NAR
Post-Layout Verification Overview con

DRC LVS
. | T vdd!
’J — — compare with | +
TTTTT] 1
0o 1 2 3 Vss!
ERC LPE/PRE

vdd! clk




NAR

DRC Flow

Prepare Layout
Prepare command file
Run DRC

View DRC error (DRC
summary/RVE)
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Prepare Layout  NAR

« Stream out with cell gds merged

* Be sure to use layer map file
provided by CIC
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NAR

Prepare Command File

* Prepare DRCCommand file:
— TSMC 90nm (CBDK_TSMC90G_Arm) Calibre
» CLN90S 3XTM_9M.22a1

— TSMC 0.18 (CBDKO18_TSMC_Artisan) Calibre
« CLM18 LM16 6M.28a m.drc
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NAR

Prepare Calibre Command file

e Edit runsetfile

LAYOUT PATH “CHIP.gds2”
LAYOUT PRIMARY “CHIP”
LAYOUT SYSTEM GDSII

DRC SELECT CHECK
NW.w.1
NW.W.2

DRC UNSELECT CHECK
NW.S.1Y
NW.S.2Y

DRC ICSTATION YES
INCLUDE “Calibre-drc-cur”
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NAR
Submit Calibre Job

« Submit Calibre Job
— unix% calibre —drc CLM18 LM16 6M.28a m.drc
— Result log
— DRC.sum (ASCII result)
— DRC.db (Graphic result)
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NAR/al
View Calibre Result in SOCEncounter

Violation Browser | ]

Load ¥iolation Repart | Clear Viaolation Page: (il (A /Kl 2 3 4 &

Tools->Violation Browser... ——, i Violation:

hre (B/6) LOCATION

MOLIRDLRAT.RT (11 0.600, 0.600) (1201.840, 0.600) {1207.840, 1200.160) (0.5

MOLIND.M2.RA (1417 (0500, 0.800) (1201.840, 0.600) (1201.840, 160) (0.8...

NOIND M3 R F41) (0.600, 0.600) {1201.540, 0.6007 (1201.840, 1200.160) (0.6...

MOLIRDLRSRT (101 0.600, 0.600) (1201.840, 0.600) (1207.840, 1200.160) (0.5

MOLIND.PO.R.3 (1417 (0500, 0.800) (1201.840, 0.600) (1201.840, 160) (0.8...
_____ UTMZOK.R 1 (141) (0.600, 0.600) {1201.540, 0.6007 (1201.840, 1200.160) (0.6...

Description:

Calibre: no. = 6, bbox = (0.600, 0.600) (12017.640, 1200.160)

Load Violation Report () » suto Zoom;  Zoom Level (um) N Eﬂ Q . ﬂ “ﬂ b4 @ i, B
) Find Save Report
File Mame: _/Lab3del/drc/DRC_RES.db =
Find:

Type: _ Assura gCallbre — Hercules _ Casze Insensitive

N — CDrMLitho  CDMCHP __ Place in Category File: CHIP.vials.rpt [_,

 CalibreLitho — CLFP — wverifyPowerDomain

— reporTran¥iolation o Clock Transition

Settings Close Help
=offzet: 0 micrans yoffset: 0 micrans
m Apply Cancel Help
o e — e
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Calibre Interactive in Encounter

 STEP1
— source calibre.cshrc
— source edi.cshrc
— exec encounter
— In encounter terminal:
source /usr/cad/mentor/calibre/cur/lib/cal_enc.tcl

106



NAR

Calibre Menu in Encounter

Encounter(R) RTL-to-GDSII System 10.13 - addbond.enc.dat - CHIP

T ST

AL TR

Click to select single object. Shift+Click to defselect multiple objects. Q I SelNum:0 ({(14585.648, 1283.494) [Routed

| Layer Control & x|
LILEolors,

Floorplan =~ Physical
[Physical Layers & & A
Instance |V
Std. Cell filv v
Physical Cell [7]v »
Cover Cell  [i]v v
Block LAl
P/G v N
Routing Blkg 4L
Ohstruct e
Cell Blockage [ ] _
Instance Pin  []_

Cell Layout [ \U
Standard Row [ _ |
Metal Fill [ |
violation v
Net Ov ‘
Special Net v
Bus Guide v v
Wira/Via | avere o o
WoHd View & x|

Run nmDRC
Run DEM
Run nmL¥S
Run PEX
Run PERC

Start RVE
Clear Highlights

Setup

Ahout...

107



_ NARLat
Setup Streamout Options

o STEP2: calibre 9Setup —->GDS Export

P ———— Calibre GDS Export Options
/®m  Calibre X

_ Options for the "streamOut" command:
RALOMRRS File streamOQut.map
-mapFi s

Run DEM | -merge { ./ Aibrary/gds/RF2SHB4x1B.gds \

Run nmLY¥S Jflibrary/gds/tpb973gy_cic_0830.gds

Run PEX o flibrary/gdsitsme18_core.gds b

= Jflibrary/gdsdtsme18_io.gds

Run PERC -stripes 1 -units 1000 -mode ALL

Start RVE

Clear Highights | SlrETRBUE 9GS \

@\ d OK | -mapFile streamOut.map \
About.. \\ S -merge { gds/RF2SH64x16.gds \
T GDS Export..
— 73gV.
e gds/tpb973gv.gds \
Werilog Export... gds/tsmc18 core.gds \
RVE.. gds/tsmc18 io.gds } \
Socket... . .
-stripes 1 -units 1000 -mode ALL
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Calibre Interactive

o STEP3:calibre 2Run nmDRC

Run DEM
Run nmLVS
Run PEX
Run PERC

Run nmDRC f——

'm  calibre X

Start RVE
Clear Highlights

Setup

4

Ahout...

- Calibre Interactive - nmDRC v2012.3_23.18 =T %
Eile Transcript Setup ﬂelp'
— DRC Rules File
Rules
B | CLM18_LM16_LM152_6M.210a_m.drc| .. | View | Load ]|
Qutputs — DRC Run Directary
Run Control : s
A luser/DSDinschang/workiclass/soc/tmp/Lab-A_ti8/socil .. ’
Transcript :
Layer Derivations
Run DRC
Start RVE
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Calibre RVE

File ¥iew Highlight Tools Window Setup

2l R & B e 0| [seaen

Topcell CHIP, 11 Results {(in 11 of 405 Checks) 57 Show All

[

@g Check / Cell 13
X Check M3.5.1 y
Check NO.IND.OD.
Check NO.IND.PO.I
Check NO.IND.M1.|
Check NO.IND.M2.I
Check NO.IND.M3.I
Check NO.IND.M4.|
Check NO.IND.MS.|

Check UTMZOK.R.1

HEERRRBEHEREME
AKX XX

=
3]

@ Min. M3 space < 0.28
< 0.28 ABUT < 90 SINGULAR REGION

—

@ Check M3.5.1

Encounter(R) RTL-to-GDSII System 10.13 - addbond.enc.dat - CHIP

File Edit View Partition Floorplan Power Place Optimize Clock Route Timing Merify Options F Tools Flows Help Calibre c3adence
= m —~ 4 e ¥ - 5 A T, md £ R D i ¢
2|l 9 | OB4ER KX Q QA E S O|=9 (86 BRBKRY|EDS S

Rk % 88 @ 1 B Is w =& 48 2 (&

| Layer Control

_All Colors
Floorplan =~ Physical

Physical Layers ¥ o
Instance

Std. Cell
Physical Cell |
! 1 Cover Cell
.............. a N B|ock

P/G

Routing Blkg Lt b
Ohstruct Hau
Cell Blockage []— _
Instance Pin  []_

Cell Layout [Jv B
Standard Row [_|»
Metal Fill v
iolation v

MNet -}

v
Special Met v
4
o

KKKIKIK.I
K KKK K

L

Bus Guide

Wiraf\ia | avere

(4 11

Word View & X

Click to select single object. Shift+Click to de/select multiple ohjects. Q I SelNum:0 |(643.255, 742.698) |R0uted 110
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LVS Overview

Layout Data Schematic Netlist
VDDclk rst cinsel VSS VDD
a<0> b<0>
<l> = 1 1 . b<l> a<5:0> ——
T T b<5:0>
1 . — —
a<z> o[ T T ITT 1 b<2> N 5<5:0>
O ck ——
a<3> o[ L IT LTI b<3> AR I D
O rst  ——
a<4> dl_ T T 1T 1P b<d> _ i carry
A<E> I I b<E> cin _i p— —DJ
VDD VSS! sel
VSS s<0>s<1>..... VSS
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LVS Flow

Prepare Layout
— The same as DRCPrepare Layout

Prepare Netlist
— V2Ivs

Prepare calibre command file
Run calibre VS
View LVSerror (VSsummary/RVE)
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Prepare Netlist for Calibre LVS

Prepare Netlist

tsmc_18lvs.v \c/;e|-r|||||?>%,
tpz973gv_lvs.v .
/—

tsmc_18lvs.spi

tpz973gv_lvs.spi
_——

source.spi

»  V2lvs—v CHIPv—l tsmc18_lvs.v —l tpz973gv_lvs.v —s tsmc18_lvs.spi —s tpz973gv_lvs.spi —0
source.spi —s1 VDD—s0 VSS
If a macro DRAM64x16 is used
o V2lvs—v CHIRv—l tsmc18_lvs.v —l tpz973gv_lvs.v —| DRAM64x16.v —s tsmc18_lvs.spi —s
tpz973gv_lvs.spi —s DRAM64x16.spi —o source.spi —s1 VDD —s0 VSS
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CIC Supported Files @smeo.s)

@ CIC supports the following files in our cell library design Kit.

> Calibre LVSrule file
Calibre.lvs

» Black-box LVS relative files
v' pseudo spice file
tsmc18_lvs.spi
tpz973gv_lvs.spi
v pseudo verilog file
tsmcl8 lvs.v
tpz973gv_lvs.v
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Generate Pseudo Verilog Flle

- - 0 . d I
»  Gen pseudo verilog for from simulation model, but IeaVIng\ o onedo

only header definition. éf\kA,

« Gen pseudo spice by run v2lvs on pseudo verilog S\ENA
unix% v2lvs -v RF2SH64x16.v c[:)EkB,
.SUBCKT RF2SH64x16 QA[15] QA[14] QA[13] QA[12] QA[11] QA[10] QA[9] QA[8] QA[7] ) CENB

+ QA[6] QA[5] QA[4] QA[3] QA[2] QA[1] QA[O] AA[S] AA[4] AA[3] AA[2] AA[T] AA[C]

| output [15:0] QA;
+ CLKA CENAABJ[5] AB[4] AB[3] AB[2] AB[1] AB[0] DB[15] DB[14] DB[13] DB[12]

input [5:0] AA,
+ DB[11] DB[10] DB[9] DB[8] DB[7] DB[6] DB[5] DB[4] DB[3] DB[2] DB[1] DB[0] input CLKA:
+ CLKB CENB input CEN A’;
ENDS input [5:0] AB;
?nput [15:0] DB;
- ADDVDD VSSport on pseudo spice EEEEE CLKB;

SUBCKT RF2SH64x16 QA[15] QA[14] QA[13] QA[12] QA[11] QA[10] QA[9] QA[8] QA[7]
+ QA[6] QA[5] QA[4] QA[3] QA[2] QA[1] QA[O] AA[S] AA[4] AA[S] AA[2] AA[L]AA[Q] endmodule
+ CLKA CENAAB[5] AB[4] AB[3] AB[2] AB[1] AB[0] DB[15] DB[14] DB[13] DB[12]
+ DB[11] DB[10] DB[9] DB[8] DB[7] DB[6] DB[5] DB[4] DB[3] DB[2] DB[1] DB[0]
+ CLKB CENB VDD VSS

ENDS
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Prepare command file for Calibre VS

o Edit Calibre L\/Srunset

LAYOUT PATH “CHIP.calibre.gds”
LAYOUT PIMARY Y“CHIP”
LAYOUT SYSTEM GDSIL
SOURCE PATH “source.spil”
SOURCE PRIMARY Y“CHIP”

INCLUDE “/calibre/LVS/Calibre-lvs-cur”

L 2 Editpalibre LVS rule file

LVS BOX PVSSC
LVS BOX PVSSR
LVS BOX DRAM64x4s
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Submit Calibre LVS

layout

layout.spi

verilog

source.spi

NAR

 calibre —lvs —spice layout.spi —hier —auto Calibre.lvs >lvs.log
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Check Calibre LVSSummary
OVERALL COMPAISON RESLLTS

NAR

OVERALL COMPARISON RESULTS
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