Training Course of SOC
Encounter

REF:
e CIC Training Manual — Cell-Based IC Physical Design and Verification with SOC Encounter, July, 2006
e CIC Training Manual — Mixed-Signal IC Design Concepts, July, 2007

Speaker: K. =T. Wu
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[1 Basic Concept of the Placement & Routing
[1 Auto Place and Route Using SOC Encounter
[0 LAB
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BASIC CONCEPT OF THE
PLACEMENT & ROUTING
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Cell-Based Design Flow

Spec.

System Level [ MATLAB/ C/ C++/ System C/ | Memory Generator

ADS/ Covergen (MaxSim) | l

A
RTL Level Verilog/ VHDL »( NC-Verilog/ ModelSim |« Syntest
. Debussy (Verdi)/ VCS |

Y y

Logic Synthesis [ Conformal/ |« Design/ Power Compiler

Formality | {
X

Design for Test DFT Compiler/ TetraMAX

Y

Gate Level [ NC-Verilog/ ModelSim
Debussy (Verdi)/ VCS )

7

Layout Level SOC Encounter/ Astro

¥ GDS ||
Post-Layout DRC/ LVS (Calibre)
Verification *

( )

PVS: Calibre xRC/ NanoSim
(Time/ Power Mill)

| Magma Blast Fusion

T [ Physical Compiler/

Tape Out
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SOC Encounter P&R Flow

Netlist (Verilog) (

Timing Constraints (sdc)

IO Constraints (ioc) \

10, PIG
Placement

'

Y

Clock Tree
Synthesis

Specify
Floorplan

Y

v

Timing
Analysis

Timing
Analysis

v

v

Post-CTS
Optimization

Pre-CTS
Optimization

Y

Y

Power
Route

Power
Planning

Y

v

S| Driven
Route

Power
Analysis

v

Timing/SI
Analysis

=

GDS
Netlist
Spef
DEF
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10, Power/Ground Placement

0 Determine the positions &

of the PADs
B Functional IO PAD
B Power/Ground PAD

B Corner PAD
» Just for the connection
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Specify Floorplan

[0 Determine the aspect
ratio of the Core
[0 Determine the gap
between the PAD and
Core
B The Core Utilization is :
determined in this step 4
B The final CHIP area is
almost determined in
this step

Hight
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Floorplan

[0 Determine the related ¢

positions of Hard Blocks §

m The performanceis  ®
highly affected
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Amoeba Placement

[0 Observe the result of
cells and Hard Blocks
placement
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Power Planning

0 Plan the power ring &

power stripe
B [R-drop consideration &
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Clock Tree Synthesis
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Power Analysis

[0 IR-drop & electron
migration
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Power Route

[0 Connect the power pins of standard cells to the global power lines

ﬂ.ﬁ BB 1\
R IBEER RN
= = =
' % e —
. g_l _::::\‘I-‘-III-‘I ;
g o e 101 8
| -:|:I |
==
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Add 10 Filler

O Fill the gap between g
PADs :

m  Connect the PAD F
power rings

g | R | R | R By 2
| R O B RN
4 0

 EAY AV AW
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Routing

[0 Construct the final
interconnections

—
m

> '
— ik
— kb
1)

=i
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Prepare Data

L1 Library

B Physical Library (LEF)
» Information of technology, standard cells, Hard Blocks, and APR

B Timing Library (LIB)
» Timing information of the standard cells and Hard Blocks

B Capacitance Table )
» For more accurate RC analysis

B Celtic Library > Not Necessary !
» For crosstalk analysis

B Firelce/Voltage Storm Library
» For RC extraction and power analysis ~

[1 User Data
B Gate-Level Netlist (Verilog)
B SDC Constraint (*.sdc)
B |0 Constraint (*.ioc)
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LEF Format — Process Technology

Layers Design Rule Parasitic
Yy PoLY 4 Net Width Resistance
Net Spacing Capacitance
<> Contact Area
Enclosure
Wide Metal Slot
/Metal 1/ Antenna

Current Density
< Vial

/Metal 2/
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LEF Format — Process Technology

[1 Layer Define

Layer Metall

TYPE ROUTING; Width
WIDTH 0.28; o
MAXWIDTH 8;
AREA 0.202;
SPACING 0.28; Wide Metal
SPACING 0.6 RANGE 10.0 10000.0; N
PITCH 0.66: Spacing
DIRECTION VERTICAL,;
THICKNESS 0.26;
ANTENNACUMDIFFAREARATIO 5496;
RESISTANCE RPERSQ 1.0e-01;
CAPACITANCE CPERSQDIST 1.11e-04;
EDGECAPACITANCE 9.1e-05;

END Metall

Wide Metal Spacing

| -——yp
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LEF Format — APR Technology

Unit

Site

Routing Pitch
Default Direction
Via Rule

OoOo0ooaod
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B The placement site gives the placement grid of a family of macros

LEF Format — APR Technology

[] Site

QO
2
(7))
° 3
||||.—‘ C —————— _——————n
L___2 T L___1 _ !
|
R - I L
L1 ¢ L___1
. I m . I
P L T
Lo l3 @ |
|
= 2 /\
L
| I \
b=
| |
i O] &=
o T
-|||||||||-
|
L S
I I
b
- I
—_—— —_———

IIIIIIIIIIIIIII
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Row Based PR

VDD

VSS
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LEF Format — APR Technology

[1 Routing Pitch
[0 Default Direction

............................

..............

............................

Via
. = Horizontal | Vertical
<—> Routing Routing
Metal2 Routing Pitch ' Metall Metal2

Metal3 Metal4
Metal5 Metal6
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LEF Format — APR Technology

[0 Via Generation

B To connect the wide metal, a via array is generated to reduce the
via resistance

B Formulas for generating via arrays are defined

Layer Metall
Direction HORIZONTAL Default Via
OVERHANG 0.2 /

Layer Metal2 I'/

Direction VERTICAL
OVERHANG 0.2 [

Layer Vial
RECT -0.14 -0.14 0.14 0.14
SPACING 0.56 BY 0.56 \

Generated Via
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LEF Format — APR Technology

[1 Same Net Spacing

SPACING
SAMENET Metall Metall 0.23;
SAMENET Metal2 Metal2 0.28 STACK;
SAMENET Metal3 Metal3 0.28;
SAMENET VIA12 VIA12 0.26;
SAMENET VIA23 VIA23 0.26;
SAMENET VIA12 VIA23 0.0 STACK;

END SPACING

VIA12 and VIA23

/

Metall Metal3

Metall

VIA12 and VIA23 allow stack

@23 Same Net Spacing Rule
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LEF Format — APR Technology

[1 Physical Macros

B Define physical data for
» Standard cells
» 1/O pads
» Memories
» Other hard macros

B Describe abstract shape
» Size

Class

Pins

Obstructions

YV YV V
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LEF Format — APR Technology

MACRO ADD1
e Metal CLASS CORE:
I FOREIGN ADD1 0.0 0.0;
oo b MDD G i) ORIGEN 0.0 0.0;
: : : : : : LEQ ADD;
..... Y \ , u SIZE 19.8 BY 6.4:
: : : : SYMMETRY X y:
: : : : : SITE coresite;
B0 51107 O o O 6 O PIN A
DIRECTION INPUT;
S M ; ....... § wmé ........... ‘é ......... § ......... PORT
§ : LAYER Metal1:
., ............. , ........... ,. ~‘,. ........ RECT 19.2 8.2 195 103’
VSS: \B\arrier END
: : : : END A

.....
...............................................................................

END ADD1
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LIB Format

[1 Operating condition

Slow, fast, typical

[1 Pin type

Input/output/inout
Function
Data/clock
Capacitance

[1 Path delay

[1 Timing constraint
B Setup, hold, mpwh, mpwl, recovery
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Gate-Level Netlist

[1 If designing a chip, IO PADs, power PADs, and Corner
PADs should be added before the netlist is imported

[1 Make sure that there is no “assign” statement and no
“*cell*” cell name in the netlist
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SDC Constraint

Clock constraints

Input delay/ Input drive
Output delay/ Output load
False path

Multi-cycle path

OoOo0ooaod
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10 Constraint

Version: 1

Pad: CORNERO NW PCORNERDGZ

Pad: PAD_CLK N

Pad: PAD HALT N

Pad: CORNER1 NE PCORNERDGZ

Pad: PAD X1 W

Pad: PAD X2 W

Pad: CORNER2 SW PCORNERDGZ

Pad: PAD IOVDD1 S PVDD2DGZ

Pad: PAD IOVSS1 S PVSS2DGZ

Pad: CORNER3 SE PCORNERDGZ

Pad: PAD VDD1 E PVYDD1DGZ

Pad: PAD VSS1 E PVSS1DGZ
(**.ioc File)

ébRNERb

CORNER

CORNER1

PAD_VSS1

PAD_VDD1

CORNER3
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Decide the NO. of Power/Ground PADs

[1 The following factors are considered:
B SSO: Simultaneously Switch Outputs
B SSN: The noise produced by SSO buffers

B DIl: Maximum NO. of copies for one specific kind of IO PAD
switching from high to low simultaneously without making ground
voltage level higher than 0.8 volt for one ground PAD

B DF: Driving Factor, DF = 1/DI
B SDF:. Sum of Driving Factor

[1 Suggestion in SSO case:
B Required NO. of ground PADs = SDF
B Required NO. of power PADs = SDF/1.1
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SDF Example

1 If a design has 20 PDB02DGZ (2mA) and 10 PDD16DGZ
(16mA). Then,

[0 SDF=20x0.02+10x0.3=34

[J In SSO case,
B NO.of VSSPAD=3.4->4
B NO.of VDD PAD =3.4/1.1=3.09 > 4

IO Type | 2mA 4AmA 8mA 12mA 16mA 24mA
DF Value | 0.02 0.03 0.09 0.18 0.3 0.56
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Tips to Reduce the Power/Ground Bounce

Don’t use stronger output buffers than what is necessary
Use slew-rate controlled outputs

Place power pad near the middle of the output buffer
Place noise sensitive I/O pads away from SSO 1/Os
Place VDD and VSS pads next to clock input buffer

OoOo0oogoaod

Advanced Reliable Systems (ARES) Lab.



AUTO PLACE AND ROUTE USING
SOC ENCOUNTER
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CHIP-Level Netlist

L1 If your gate-level netlist is generated by “CORE-level
synthesis”

B You should all the “CHIP-level module” in it

module CHIP { I_ck, I_rst, I_ams, |_CSI, I_finj, I_si, |_se, |_scantest,
|_bist_mode, |_mem_sel, |_WEN_S,|_CS_S,|_OE_S,|_DI_S, |_ADDR_S,
O_cmd_done, O_BGO, O_state_addr, O_hold_state_addr, O_so, O_Q, |_tpck,
|_test si2, O test s02 );

input [ 1:0] 1_finy;

input [7:0] I_DI_S;

input [7:0] |_ADDR_S;

output [3:0] O_state_addr;

output [3:0] O_hold_state_addr;

output [7:0] O_Q;

input I_ck, I_rst, I_ams, |_CSlI, |_si, |_se, |_scantest, |_bist_mode,
I_mem_sel, |_WEN_S, |_CS_S, I_OE_S,|_tpck, |_test_si2;

output ©_cmd_done, O_BGO, O_so, O_test_so2;

wire clk, rst, ams, CSl, si, scantest, se, bist_mode, mem_sel, WEN_S, CS_S,
QE_S, cmd_done, BGO, so;

wire [1:0] finj;

wire [7:0] DI_S;

wire [7.0] ADDR_S;

wire [3:0] state_addr;

wire [3:0] hold_state_addr;

wire [7:0] Q;

bist_group bist_group { .ck(ck), rst(rst), .ams{ams), .CSI{CSI), .finj(
finj), .si(si), .scantest{scantest), .se(se), .bist_mode(bist_mode),
.mem_sel(mem_sel), WEN_S(WEN_S), .CS_S(CS_8), .OE_S(CE_S), DI_S(DI_S),
ADDR_S(ADDR_S), .cmd_done(cmd_done), BGO(BGQ), state_addr(state_addr),
hold_state_addr(hold_state_addr), .so(s0), .Q{Q) , tpck(tpck), test_si2{test_si2),
test_so2({test_so2));
PDIDGZ PAD_ck { .PAD(l_ck), .C{ck) );
PDIDGZ PAD_rst ( .PAD{I_rst), .C{rst) );
PDIDGZ PAD_ams ( .PAD(I_ams), .C(ams) };
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CHIP-Level Netlist (Cont’)

L1 If your design has a “Hard Block”, you should add an
“empty module” for it

B The module name should be the same as the “cell name” of the
Hard Block

module memory_0407 (O, clock, cen_in, oen_in, wen_in, A, D);
input clock;
input [7:0] A;
input [7:0] D,
input cen_in;
input oen_in, .
input  wen_in; (Module Declaration)
output [7:0] O;
endmodule

wire [7:0] D;

wire Em} DI_T; (Module Reference)

wire [7:.0] A,

wire [7:0] ADDR_T;

wire [7:0] Q2; ) i )

wire [7:0] Q1; Connected Wire Name in Verilog

RA1SHD256x8 RA1SHD256x8 { .Q(Q1), .CLK(dl
WEN), A(A), D(D) ;

| CEN(CEN1), OEN({n168), WEN(

— — Y "; :
memory_0407 memory_0407 22), clock ck), .cen_in
; ——

awen_in(WEN), A(A), .DID));

Pin Name in SPICE

(O
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CHIP-Level Timing Constraint

Ex: HH AR A AR R R R SRR A R R AR R R R

HH IR R R R
set sdc version 1.4

create clock -period 9 -waveform {0 4.5} [get ports {clk

set_input_delay 0.34 -clock “EiE" [get ports {ADDR S[2
set_input_delay 0.34 -clock "clk" [get ports {ADDR S[3

set _input_delay 0.34 -clock “EIE" [get ports {ADDR S[5
set input delay 0.34 -clock "clk" [get ports {ADDR S[6
set input delay 0.34 -clock "clk" [get ports {ADDR S[7
set input_delay 0.34 -clock "clk" [get ports {DI S[O]}

# Created by Design Compiler write sdc on Sun Jul 29 06:04:11 2007

1k}]

set input _delay 0.34 -clock "clk" [get ports {ADDR S[0]}]
set _input delay 0.34 -clock "clk" [getﬁports {ADDR S[1]}]

1}]
1}]

set input delay 0.34 -clock "clk" [get ports {ADDR S[4]}]

1}]
1}]
1}]
]

set input delay 0.34 -clock "clk" [get ports {DI S[1]}
set input delay 0.34 -clock "clk" [get ports {DI S[2]}
set 1nput delay 0.34 -clock "clk" [get ports {DIZS[31]}

P
PO P | a4 by I [, T T T LT £~ r a3l

# Created by Design Compiler write sdc on Mon Jan

HHR A R R R R R RERRE R R R R

set sdc version 1.4
current_design CHIP

1 21:48:36 2007

CHIP-Level Clock Declaration

10}

create clock [get _pins {PAD cUK/CJ] -name CLKL -period 20

-waveTtorm ]U

Set False Path to Your Test Pins

set case analysis 0 [get ports {I se}]

set _max_fanout 50 [current design]
3ET‘TET?§‘EETH"‘TTUM‘T§@t poTts {L _S1if]

set _false path -from [get ports {I se}]
set_false path -from [get ports {I scantest}]

Set Parameters to the PAD 10

set _1nput delay 0.34
set input delay 0.34
set input delay 0.34
set_input delay 0.34
set _input delay 0.34
set_input _delay 0.34
csot _innut delav 0O 34

-clock [get clocks {CLKI1}]
-clock [get clocks {CLK1}]
-clock [get clocks {CLK1}]
-clock [get clocks {CLK1}]
-clock [get clocks {CLK1}]

-clock [get clocks {CLK1}]
.rlnck [Tnet rlocke [CIK111

[get_ports
[get ports
[get ports
[get _ports
[get _ports
[get_ports

[not _nnrtc

T ADDR STOTT]
{I ADDR S[1]}]
{I ADDR S[2]}]
{I ADDR S[3]}]
{I_ADDR S[4]}]

{I_ADDR S[5]}]
LT _ADDR STAR1L]
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Getting Started

0 linux %>tcsh

[1 Before executing SOC encounter, please change your current
location to your working folder “SOC”

For example: cd bisr/encounter/SOC/
1 unix %> encounter
(Do not run in the background mode ')

cadence’

Encounter® Digital Implementation System

RTL-to-GDSII
version 10.10

Copy g © 1925-2011 Cadence Design Systems, Inc. All Nghis esenved workdwise.

Caderce, 1he Cadence 10g0 and Encounter are registensd frademaks of Cadence Design
Systems, Inc. Alloihere are 1he propery of 1helr respecive holders
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Import Design <Design>

Design/Design Import
Verilog Files: your gate-level netlist
Tot Cell

LEF Files (*.lef): including all the LEF files of cell libraries & hard
bIOCkS - | Designimport  2BEX

1O Assignment File: *.ioc

O000

O

Netlist:
& Verilog
Files: CHIP.vg ]
Top Cell:_ Auto Assign @ By User. CHIP
w 0A

—_—
=
=

View
Technology/ x g =
LEF Files: n_2thick_tech.lef LEF/tpzn30gv3_3im.lef LEF/SRAM_SP_ADV.vclel ... I

04 Reference Libraries:

OA Abstract View Names:

OA Layout View Names:

Floorplan
10 Assignment File: CHIP.ioc = I

Analysis Configuration
MMMC Views Definition File: = I
Create Analysis Configuration ...

Advanced Reliable Systems (ARES) Lab.
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Import Design <Power=>

[0 Power Nets: VDD

[0 Ground Nets: VSS

[0 Toggle Rate Scale Factor: 0.9
(=

Design Import EER)

Basic = Advanced

[Timing Power Nets: VDD

ILM

IPOJ/CTS Ground Nets: V58

| Power |

Al Toggle Rate Scald Factor. 03

Yield

m Save... Load... Cancel Help
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Import Design <Save Conf.>

[0 Before OK~
[0 Save your import design to a configuration file

Design Import EEl - Save Input Configuration i3
Basic | | Advanced 3 Look in: Jhomer’phd/cshou!Documen...ow_v_sram!encounter/SOC' L == =|

Hetlist: H = Computer E LEF
& Verilog # cshou LIB

Files: CHIP.vg _, § CHIP.conf

Top Cell: o Auto Assign & By User: CHIP
~ oA
Library B
Cel =]
fiew. =]

Technology/Physical Libraries:
LEF Files: n_2thick_tech.lef LEF/tpzn30gv3_3im.lef LEF/SRAM_SP_ADY vclef _I
OA Reference Libraries: _J
OA Abstract View Names:

OA Layout View Names:
Floorplan
IO Assignment File: CHIP.ioc B |

Analysis Configuration

File name: | CHIP.conf L >
MMMC View Definition File: = |

Create Analysis Configuration ... Files of lype.w (.conf) n Ceteen
SN 4

Load... Cancel Help ’

CHIP.conf
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Close Encounter

[1 Due to some files can not input from GUI, therefore, we
need to setup the files by write commands to
configuration file (CHIP.conf)

Iii:l Edit View Parition Floorplan Power Place Optimize Clock Route Timing Yerify Options

»cadence

lmport Design...

Restore Design
ECQO Design
&l Sawe Design.

Create OA Library

Import RIL.

Load
Save

Check Design

F2

SYERIR R AR QOIED I8 6 BEAR ~IF -~

KB e BB 1 Bl = @R @
All Colors

Floorplan | | Physical
F\UUrplan Layers ¥ &
Mocdule
Fence
Guide
Obstruct B
REQIUH
AVE&DEI'ISIW

RNERT

[o][semnumo [zzs.001, 731.337)  [in Memory

instance

Std. Cell
Cover Cell
Block

10 Cell
Area |0 Cell
Net

Special Net
Terminal

KKRKKKEKKKKERKKIK]E

O

KkEKKKKKKK KK KK K|

<

=
5]

L]
X

World View

CORNERZ Reeremeran

Linux> vi CHIP.conf

mongy@ares-queen:~/Documents/Research_Document/v_code/bisr_low_v_sram/encounter/s(

le Edit View Terminal

Tabs Help
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Import Design <Design> (cont.)

—k—k—k—h—k—h—k Kk —h—k—F—k— kK —h—k —F—k—F— kK —h—k—F—k—F—h—k —h— K —*

Due to No GUI, it requires to write the commands to .conf
1 LIB Files (*.lib):
B Max Timing Libraries
B Min Timing Libraries
B Common Model Libraries
Find a line denoted with

set rda_Input(ui_timelib,max) “” < max timing libraries
set rda_Input(ui_timelib,min) *” < min timing libraries
set rda_Input(ui_timelib) “” < typical timing libraries
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Import Design <Timing=>

—k—k k—k—k—k—k—h—h—h—k—F—F—h—h —k—F—F—F—F—Fh—F—F—F—F—F—k—k—F—h—F—%—%

Due to No GUI, it requires to write the commands to .conf
Capacitance Table File
Timing Constraint File: *.sdc
QX Tech File: Firelce capacitance file
QX Library Directory:

Find a line denoted with

set rda_Input(ui_captbl file) “* < capacitor libraries
set rda_Input(ui_timingcon_file) *” < timing constraint file
set rda_Input(ui_gxtech_file) ”” <fireice capacitance file

set rda_Input(ui_gxlib_file) " <= fireice capacitance folder
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After Initialization

[1 Based on configuration file, the soc encounter shows the
blocks

= Encounter(R) RTL-to-GDSII System 10,13 - /home/phd/cshou/Documents/Research_Document/v_code/bisr_low_v_sram/encoul

Eile Edit View Parition Floorplan Power Place Optimize Clock Route Timing Verify Options Tools Flows Help cadence
— 4 N O @ B ¢ 2 - . =
= QRERBIR R QB QU | &Y 14 o BER&YIF0 @&

() ¢ B B % BB B H LG = 0

o]

Layer Control e X

All Colors

Floorplan Physical
Floorplan Layers o
Module
Fence
| Guide
CORNERD ki i B B ICORN Obstruct H
Region
lArea Density
instance
Std. Cell
Cover Cell
Block
IO Cell
Area 10 Cell
Net
Special Net
[Terminal

KKKKKKEKKKEKEKIK

(i

KKKKEKKKKK KK KK K|

<

L]
X

World View

{CORNERS

Click to select single object. Shift+Click to de/select multiple objects. Q I SelNum:0 ((B45.717, 623.222) [ln Memory
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Global Net Connection

O Floorplan/Global Net Connections

Connection List

VDD:PIN:". VDD:Module(
YESPINSVES:Module()
VDD:NET:VDD:Module()
VSS:NET:VSS:Module()

i) B

an|

Global Net Connections

Power Ground Connection
Connect

« Pin

 Tie High

« Tie Low

Instance Basename: ®

Pin Name(s): V55

& Net Basename: V5SS

Scope

Single Instance:

& Under Module:

« Under Power Domain:

« Under Region: IIx: 0.0 Ily: 0.0 urs: 0.0 ury: 0.0 5'
| Apply Al
To Global Net: V335
— Override prior connection
— Yerbose Output
{ Add fo List Update Delete
heck Reset Cancel Help
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Specifty Floorplan

FIorIn

O R K B L B

Specify Floorplan

N X

- mem sel

hist: mode
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Basic | Advanced |

Design Dimensions

Specify By: 4 Size ., Die/lO/Core Coordinates

# Core Size by: # Aspect Ratio:

@ Core Utilization: 0.65

Ratio (H/W): 1

~ Cell Utilization: | 0.047383

~ Dimension:

~~ Die Size by:

Core Margins by: @ Core to |0 Boundary
.~ Core to Die Boundary

T
T
00
T es00

Core to Left:| 80

Core to Right: 80 Core to Bottom: 80

Core to Top:[ 80

Die Size Calculation Use: ~ Max |0 Height 4 Min IO Height
Floorplan Origin at: # Lower Left Corner - Center

Unit: Micron

Apply Cancel Help




Specify Scan Chain

[1 encounter %> specifyScanChain ScanChainName
- start {ftname | instPinName}
- start {ftname | instPinName}

[0 encounter %> scantrace
Ex:

encounter 2> |specityScanChain scanl -start PAD_si/C -stop PAD_so/l
encounter 3> |specifyScanChain scan2 -start PAD_test_si2/C -stop PAD_test_so2/1

encounter 4> |scantrace

Iracing scan chain: scanl

Successfully traced scan group scanl (99
Tracing scan chain: scan?2

Successfully traced scan group scan2 (57
#%#% Scan Irace Summary:

Successfully traced scan group scanl (99
Successfully traced scan group scan2 (57
Successfully traced 2 scan groups (total

elements: 97 scan
elements: 56 scan
elements: 97 scan

elements: 56 scan
156 elements: 153

bits).
bits).
bits).

bits).
scan bits)

INFO: Performed sanity check on scan group scanl (+1 scan edge marked as fixed).
INFO: Passed sanity check on scan group scan?2.

##% Scan Sanity Check Summary:
##% 1 scan group passed sanity check.

%% 1 scan group corrected sanity check (total +1 fixed scan edge ).
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Hard Block Placement

O & Move/Resize/Reshape floorplan object

GORMNERD B EA A ‘ INER1 CORNERG

L/RAISHOEEE

donners NN I 1A ISR S NERZ. - o CORNERS
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Edit Block Halo

[0l Floorplan/Edit Block Halo
[1 Reserve space without standard cell placement

CORNERO

|
|
i
I
i
i
I
i
E
)

IBist. group/meman,

SORNERS Bl b F B B B B B R B AN . SORNERZ B AR o ESEL B S N X B EG ICORNER
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Standard Cell Placement

A e ——"

& Run Full Placement _ Run Incremental Placement _ Run Placement In Floorplan Mode

Optimization Options
_ Include Pre-Place Optimization
 Include In-Place Optimization

Number of Local CPU(s): 1 Set Multiple CPU...

_Apply , | _Mode , | Defaults, | Cancel , | Help

bist_group/memory 0407

+RA1SHD256x8
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Power Planning — Add RiIngs

[0 Floorplan/Custom Power Planning/Add Rings

- Add Rings

Basic | Advanced = Via Generation

Net(s): VDD V35S

Ring Type
& Core ring(s) contouring
& Around core houndary
— EXxclude selected objects
 Block ring(s) around

ed blocks a

With shared ring edges

]

« Along YO boundary

« User defined coordinates:

& Core ring Block ring

Ring Configuration

x

Advanced

— Set Custom Ring Sides and Extension

Top: Bottom: Left: Right:
Layer: M3 H » M3 H » MG ¥ » M3 V »
Width: 3 3 3 3
Spacing: 0.305 0.805 0.805 0.805
Offset: _ Center in channel & Specify

042 042 042 042

Update

P ol A

| Create rectangular ring(s) only
Merge with pre-routed rings if within spacing threshold: |0.56

Minimum jog distance: 0.56

Snap wire center to routing grid: |None é]

—Wire Group
[~ Use wire group

I Interleaving

Number of bits: |15

Option Set

_ Use option set: |

_1 Reinforcement stripes

R .

TEE—
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Power Planning — Add Block RINngs

[0 Floorplan/Custom Power Planning/Add Rings

Basic |\Advanced| ?iaGeneraﬁonl

Net(s): |VSS VDD

-Ring Type
-~ Core ring(s) contouring:

A Around core boundary v ;"j::nig i7/O boundary

El

“~ Block ring(s) around
~~ Each block
~~ Each reef
- Selected power domain/fences/reefs
“~ Each selected block andfor group of core rows
~~ Clusters of selected blocks andfor groups of core rows

-

~ User defined coordinates

4 Core ring ~ Block ring

Mousedlick |

|~ Set Custom Ring Sides and Extension -
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Example for Power Rings

| ICORNERZ
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PAD Pins

O Route/SRoute

SRoute

_ Block Pins & Pad Pins _ Pad Rings __

Follow Pins |

Dauting Cantenl

o
5
=l
<
a-
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Power Planning — Add Stripes

[0 Floorplan/Custom Power Planning/Add Stripes

Basic | Advanced | Via Generation |
L Set Configuration 13&5}3] T ] 1‘,
Net(s): __ |VSS VDD )
Layer: METAL4 —Stripe Breaking
Direction: “ Vertical ., Horizontal I~ Omit stripes inside block rings
Width: {1 [~ Omit stripes over selected blocks/domains
Spacing: |0.28 Update ~Target Connection Control-
| i _Pad/Core ring connection
L= ern - Ineni
rw - [~ Allow jogging
SLh e o J Block ring connection
~ Number of sets: [! ~ Allow jogging
NN SO v ehiEon I~ Merge with block rings if spacing less than: |0.56

~~ Over PfG pins | f Top pin layer — : g
Maximum length of same layer jog: |0.56

. Master hame w Selected blocks  + All blocks

i —_ - -Layer Control for Target Connections
|~ Stripe Boundary T Pad/Core rings

il Top limit: METAL4 —
«~ Pad ring v Inner A Quter )
-~ Design boundary r Bottom limit: METAL4
-~ Each selected block/domainffence Block rings
~ All domains Top limit: METAL4 —
|| iRy e Bottom limit; METALA
[~ First7 Last Stripe = -
> -Wire Group

Start from: - left  “* right
“- Relative from core or selected area

X from left: [60 X from right: [0 | I~ Interleaving

|| - Absolute locations Number of bits: | [

[~ Use wire group
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Power Planning — Add Stripes (Cont’)

Ex:

BMNEB1

Basic | Advanced [ Via Generation.]

Specify connection layer range

Top stack via layer: METALS
Bottom stack via layer: METAL1

I~ Use exact overlap area on partially intersecting wires
I~ Split vias while encountering Obs and different Wires/Pins

I~ Generate same—-sized stack vias while encountering macro Pins/Obs
I Connect to orthogonal wires only

I Spilit vias longer than fl:l into smaller vias
with center-to—center step of [D '
and bottorn/left edge offset of |-1
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Fix Un-Connected Stripes

O Route/SRoute

Route
| Blockpins _I Padpins _! Padrings _I Standard cellpins [~ Stripes (unconnec ted)
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Flow Clock Tree Synthesize

[Create Clock Tree Spec

ags

[ Specify Clock Tree

.y

[ Synthesis Clock Tree ]

]4 Modify

Netlist

Synthesis report

ﬂ Clock nets

Routing guide

[ Display Clock Tree ]
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Create/Specify/Synthesis Clock Tree Spec.

B Gis || se sl e T i i

Eile Edit View Bookmarks Tools Settings Help

[0 Clock/Create Clock Tree Spec

— Create Clock Tree Specification

Buffer Footprint: |clkbuf

Inverter Footprint: |clkiny

Buffer List: |
_I Ignore Dont Use

Save Spec To: |CHIP.ctstch

5

oK | Apply | Cancel |

Help

|

[ CIock/SpeC|fy Clock Tree

( Specification Selection

Clock Tree File: ICHIP.ctstch

ok | apply | cancer |

O Clock/Synthesis Clock Tree

|1 BEH @ «9q 1D KXAAS

4
# FirstEncounter(TM) Clock Synthesis Technology File Format
#

#-- MacrohModel —-
<inputCap>

#-— Special Route Type ——
#RouteTypeName specialRoute
#TopPreferredLayer 4
#BottomPreferredLayer 3
#PreferredExtraSpace 1

#End

#-- Regular Route Type ——
#RouteTypeName regularRoute
#TopPreferredLayer 4
#BottomPreferredLayer 3
#PreferredExtraSpace 1

#End

#-- Clock Group --
#ClkGroup
#+ <clockName>

#—

# Clock Root : PAD _ck/C
# Clock Name : CLK1
# Clock Period : 20ns

H=-
AutoCTSRootPin PAD_ck/C
Period 20ns

MaxDelay 1ns # default value
MinDelay Ons # default value
MaxSkew 300ps # default value

#MacroModel pin <pin> <maxRiseDelay> <minRiseDelay> <maxFallDelay> <minFallDelay>

(Clock Spec.)
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Example for CTS Report

Nr. of Subtrees i3 |
Nr. of Sinks + 99
Nr. of Buffer e

Nr. of Level (including gates) : 1

Max trig. edge delay at sink{F): bist_group/bistfm0/shift_reg_reg_10_{CKN 230.9(ps)
Min trig. edge delay at sink(R): bist_group/memory_0407/clock 176.8(ps)

(Actual) (Required)
Rise Phase Delay : 176.8~217.5(ps) 0~1000(ps)
[Fall Phase Delay . 189.2~230.9(ps) 0~1000(ps)
Trig. Edge Skew : 54 1{ps) 300(ps)
Rise Skew : 40.7(ps)
Fall Skew 1 41.7(ps)
Max. Rise Buffer Tran : 58.4(ps) 400(ps)
Max. Fall Buffer Tran . 58.4(ps) 400(ps)
Max. Rise Sink Tran 177 .9(ps) 400(ps)
Max. Fall Sink Tran » 165.4(ps) 400(ps)
Min. Rise Buffer Tran 1 23.2(ps) O(ps)
Min. Fall Buffer Tran : 23.2(ps) 0(ps)
Min. Rise Sink Tran : 97.9(ps) O(ps)
Min. Fall Sink Tran : 92.4{ps) O(ps)

e NO Max Transition Time Violation o

RN NO Min Transition Time Violation

R NO Max_Fanout Violation **
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Display Clock Tree

[0 Clock/Display/Display Clock Tree

ey Clook Tree - o % | Ex:

— Clock Selection
“~ All Cock(s)

- Selected Clock

— Route Selection
“~ Pre-Route

~ CQock Route Only
~~ Post-Route —

— Display Selection
“ Display Clock Tree
-~ Al Level
~~ Bottom Level (non-gated clock tree only)
~ Selected Level (hon-gated clock tree only)

1

|

E ;
II

1 ===

~ Display Clock Phase Delay
~~ Display Minf/Max Paths

OK | Apply Cancel Help

bist_group/RA1SHD256x8
! e
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Power Analysis

[0 Power/Edit Pad Location

ilelgi = @ &

~ Pad Location
‘Xﬂ

Y:| Layer: —
Get Coord Delete Add

[0 Power/Power

Analysis/Statistical

Ex:

— Auto Fetch Pad Location
INet:[vsg | Auto Feten |

— Pad Location List

1084.012500 597.455000 Mz PAD_CoreVss4
230.742500 406.235000 Mz PAD_CoreVSS1
230.742500 788.675000 Mz PAD_CoreVSs2
1093.942500 358.430000 MS PAD_CoreVDD3
1093.942500 549.650000 MS PAD_CorevVDD4
230.812500 358.430000 M5 PAD_CoreVDD1
230.812500 740.870000 M5 PAD_CoreVDD2

=] i=

1094.012500 406.235000 Mz PAD_CoreVSS3 A

— Clock Info

‘Clock Name: |CLK1

‘;Clock Rate(MHz): s0.000
[ Net Toggle Probability: 0.900

\ Get Clock [ Edit l Add/Replace | Delete |

~ Clock Frequency Toggle Probability —————
“CLKl 50.000 0.300 ‘

AR R R R R R R R R RRARAR RN
# The Power Analysis Report for VDD net #
BN R R R R R AR R R R R R RERR RN
power supply: 1.98 v
average power{default): 1.0470e+01 mw
average switching power({default): 2.3212e+00 mw
average internal power{default): 8.1442e+00 mw
average leakage power(default): 4.7600e-03 mw
average user specified power(default): 0.0000e+00 mw
average power by clock domain category:
clock domain(CLK1, 0.9) : 1.0282e+01 mw
clock tree power : 4.1149e+00 mw
non clock tree power : 6.1672e+00 mw
unclock domain{0.2) : 1.8807e-01 mw
average power by cell category:
core: 7.3701e+00 mw
block: 3.1001e+00 mw
io: 0.0000e+00 mw
average power{considered in rail analysis): 1.0470e+01 mw
worst IR drop average analysis: 1.9718e-03 v
number of nodes in rail network: 16645 nodes

worst EM:
"M1" 5.,2000e-02 mA/uU
"M2"  0.0000e+00 mA/u
"M3" 3.9142e-01 mA/u
"M4" 3.9142e-01 mA/u
"MS"  2.2647e-01 mA/u
"W12" 1.4821e-02 mA/cut
"Y23" 1.4821e-02 mA/cut
"V34" 9.7855e-02 mA/cut
"W45" 2.8280e-02 mA/cut

biggest toggled net: clk__L1_NO
no. of terminal: 93
total cap: 7.6044e+02 ff

(Power Analysis Report)
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Example for Rail Analysis of IR-Drop & EM

(IR-Drop) (EM)
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Power Route

O Route/SRoute

Route
| Blockpins _I Padpins _I Padrings |~ Standard cell pins _I Stripes (unconnected)

NEBO
merri:-sel

5t le
cantest

D mem_ sel
ist_mode

723

GORMER3

SORNER3 NN N B IN S N N NN IN T T N e oRNER2
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10 Filler

[0 encounter %> source addloFiller.cmd

PAD hold state ‘addrz

PATY hold:atate:addrt
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Nano Route

[0 Route/NanoRoute

~Iode

I~ Global Route

I~ Detail Route Start Iteration default End Iteration default

-1 DFM
~Concurrent Routing Features

I~ Fix Antenna -1 Insert Diodes de Cell Name Fill Cells

— : Congestion Timing
[~ Timing Driven Efiort o 3 SMART.
- Congestion Sl
I” Sl Driven Effort normal | 1T
I Post Route S| Sl Victim Filel (o
= @ X

—MNet Attribute

“ NetType(s): I Clock Nets _| External Nets _I Critical Nets _I Selected Nets

a0

Skip Antenna ~r TRUE -, FALSE “~ ASIS Top Layer ASIS Bottom Layer |ASIS

Skip Routing « TRUE ~, FALSE ~ ASIS | Weight [10 Spacing [ E3
Avoid Detour “ TRUE|.~ FALSE -, ASIS Shield Net(s) |AsIS

S| Prevention ~ TRUE - FALSE “~ ASIS Mondefault Rule  |ASIS

S| Post Route Fix ~, TRUE ~, FALSE ™ ASIS Pattern ASIS g

OK Apply Select | Cancel I Help I
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Example for Nano Route

.u( RNER1T

,i.m
i I‘I

sorverzEVEN VNI B EGEECR BEES  BNE cornEer?
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Cell Filler

0 Place/Filler/Add Filler

Cell Name(s) [FILLT FILL16 FILLZ FIL>

Prefix [FILLER i

I~ Fill Boundary

_I Fill Area Draw |

[ [
[ L
0OK l Cancel | Help I

k= = 22

Myclacanllapcalgy D @ Ex

~ Selectable Cells List ——— - Cells List ——————————|

FILLT 5 [FILLY B R 138 ‘ FILLER 1385

FILL16 FILL16 FILLER

FILL2 [|FILLZ FILLER

FILL3Z FILL3Z : "r:u L ER 1717

L }[ILM ~ Fuen 110

FILL64 |IFILLE4 BRI : Lokl 2

Delete | & R vl y
FlLLe e — TLLER fooe
v v T
= A=) L= 1| {iise o SIFTHIEHCH
Close I -y 3 - _F_FE*ER 214

= =]
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Save Design

[0 Design/Save/Netlist 2 *.v
[0 Timing/Calculate Delay = *.sdf

[0 Design/Save/DEF = *.def
B SELECT “Save Scan”
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Bounding PAD

unix %> chmod 755 addbonding.pl
unix %> /usr/bin/perl addbonding.pl CHIP.def
encounter %> source bondPads.cmd

Ex:

Ooood
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Save GDSII

[0 Design/Save/GDS = *.gds
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LAB

0 FH SOC encounter & gate-level netlist f&£## &y layout
1 GDS &

O EREHENE:

O 1.E55HLY

O 2575 _E4miE5c 12 HY.VvorE. sdChE . ioctg

O 3.5 &5 _E.gdsHYEE SR, Il i E (- {nfHyviolation -
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