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: T. -W. Tseng
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Outline

[1 Basic Concept of the Placement & Routing

[1 Auto Place and Route Using SOC Encounter

[1 Hard Block Abstraction Using Abstract Generator
[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 |

Layout Level SOC Encounter/ Astro

¥ GDS I
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

o , , —
Netlist (Verilog) |:> 10, P/G Clock Tree
Timing Constraints (sdc) ’ )
10 Constraints (ioc) Placement | Synthesis |
Y Y
4 R )\ ( . . )
Specify Timing
Floorplan ) . Analysis )
Y Y
4 . . ) (
Timing Post-CTS
L Analysis ) | Optimization |
Y Y
) ( )
Pre-CTS Power
Optimization | . Route )
4 + ) ( * )
Power SI Driven
Planning y L Route
e * \ e - * ™ GDS
Power Timing/SlI |:> Netlist
§ Analysis | | Analysis | %ngf
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10, P/G Placement

[0 Determine the
positions of the PADs
B Functional 10 PAD
B Power/Ground PAD

B Corner PAD

O Just for the
connection of PAD
power rings
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Specify Floorplan

[0 Determine the aspect
ratio of the Core and
the gap between the
PAD and Core
B The Core Utilization

is determined in this
step

B The final CHIP area
Is almost determined
in this step
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Floorplan

[0 Determine the related
positions of Hard

Blocks
B The performance is
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

H
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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

111 [Isnenstaeta 1TTE
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Add 10 Filler

0 Fill the gap
between PADsS
B Connectthe

PAD power
rngs

BN DN BN
R 2 R R
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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)
[0 Information of technology, standard cells, Hard Blocks, and APR
B Timing Library (LIB)
[0 Timing information of the standard cells and Hard Blocks

B Capacitance Table )
[J For more accurate RC analysis

B Celtic Library
[0 For crosstalk analysis

B Firelce/Voltage Storm Library
[0 For RC extraction and power analysis _
[1 User Data
B Gate-Level Netlist (Verilog)
B SDC Constraint (*.sdc)
B |O Constraint (*.ioc)

> Not Necessary !
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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: Layer
Define

Layer Metall Wide Metal Spacing

TYPE ROUTING; Width
WIDTH 0.28:; P

MAXWIDTH 8:
AREA 0.202;

SPACING 0.28: Wide Metal
SPACING 0.6 RANGE 10.0 10000.0: L
PITCH 0.66; Spacing
DIRECTION VERTICAL:

| -——yp

THICKNESS 0.26;
ANTENNACUMDIFFAREARATIO 5496;
RESISTANCE RPERSQ 1.0e-01;
CAPACITANCE CPERSQDIST 1.11e-04;
EDGECAPACITANCE 9.1e-05;

END Metall
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LEF Format — APR Technology

Unit

Site

Routing Pitch
Default Direction
Via Rule

OoOo0ooaod
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Site

[l The placement site gives the placement grid of a family of
macros

LEF Format — APR Technology

Q
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Row Based PR

VDD

VSS
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LEF Format — APR Technology: Routing Pitch,
Default Direction

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

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

----------------------------

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

Horizontal | Vertical
Routing Routing

Metall Metal2
Metal3 Metal4
Metal5 Metal6

Metal2 Routing Pitch
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LEF Format — APR Technology: Via
Generation

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

[l 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: Same Net Spacing

SPACING VIA12 and VIA23
SAMENET Metall Metal1 0.23: /
SAMENET Metal2 Metal2 0.28 STACK: 4
SAMENET Metal3 Metal3 0.28: JeitelL JBELS

SAMENET VIA12 VIA12 0.26;

SAMENET VIA23 VIA23 0.26;
SAMENET VIA12 VIA23 0.0 STACK; i L
END SPACING
| |
[ |
| |
VIA12 and VIA23 allow stack
Metall

@23 Same Net Spacing Rule
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LEF Format — APR Technology: Physical
Macros

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

[1 Describe abstract shape
Size

Class

Pins

Obstructions
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LEF Format — APR Technology: Physical
Macros (Cont’)

MACRO ADD1
e Metal CLASS CORE:
: I FOREIGN ADD1 0.0 0.0;
oo b MDD i) ORIGEN 0.0 0.0;
: : : : : : LEQ ADD;
..... Y \ , u SIZE 19.8 BY 6.4:
: : : : SYMMETRY X y;
: : : SITE coresite;
o R O B " PIN A
: ; ; : : : DIRECTION INPUT;
OO RO, 7 . S50 TR O P ,A ......... S PORT
LAYER Metall:
.. ............. , ........... ,. s‘,. ........ 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

L1 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

Advanced Reliable Systems (ARES) Lab.



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_I10VDD1 S PVDD2DGZ

Pad: PAD IOVSS1 S PVSS2DGZ

Pad: CORNER3 SE PCORNERDGZ

Pad: PAD VDD1 E PVDD1DGZ

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

ébRNERb

CORNER

CORNER1

PAD_VSS1

PAD_VDD1

CORNER3
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How To Decide the NO. of Power/Ground
PADSsS

[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

IO Type | 2mA AmA 8mA 12mA 16mA 24mA
DF Value | 0.02 0.03 0.09 0.18 0.3 0.56

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

SDF=20x0.02+10x0.3=3.4

In CCN ~raco

il I\ vou,

B NO.of VSSPAD=3.4 4
®m NO.of VDD PAD = 3.4/1.1 = 3.09 > 4

0 O
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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 1/O pads away from SSO 1/Os
Place VDD and VSS pads next to clock input buffer

OoOo0oogoaod
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Auto Place and Route Using SOC
Encounter
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CHIP-Level Netlist

[0 If your gate-level netlist is
generated by “CORE-level
synthesis”, you should all
the “CHIP-level module” in
It

Eile Edit V|ew Bookmarks Tools Settings Help

11 EH @ 34 HE) &L A&

module CHIF {1 _cle, [_rst, |_ams, |_CSl, 1niny, [_s1, |_se, |_scantest,
|_bist_mode, I_mem_sel, |_WEN_Z,1_CS_ 5, |_OE_S, 1 DS, |_ADDR_S,
O_cmd_done, ©_BGO, O_state_addr, O_hold_state_addr, ©_s0, O_Q, |_tpchk,
| test si2, O test 5029,

input [1:0] [_fing;

input [7:0] 1_DI_S;

input [7:0] I_ADDR_S;

output [5:0] ©_state_addr,;

output [3:0] &_| hold state addr;

output [7:0] ©

input |_clk, 1_rst, | _ams, |_CEl, |_si, |_se, |_scantest, |_bist_mode,
I_mem_sel I_WEN_S I_CS_S I_DE_S |_tpclk, I_test_5|2

output &_cmd_done, &_BGO, O so, O_test soZ;

wire clk, rst, ams, C3l, =i, scantest, se, bist_mode, mem_sel, WEN_%5, C5_5,
OE_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] @

bist_group bist_group [ .ckick), rst{rst), .ams{ams), CEI[CT3N, finj
finj), .sifsi), .scantest{scantest), .se(se), bist_mode(bist_mode],

mem_sel(merm_sel), WEN_S(WEN_83), CS_S(CS_S), OF_S(OE_S), DI_S(DI_8),

ADDE_SIADDRE_S), cmd_done{cmd_done), BGO(BGO), state_addr{state_addr),
hold_state_addr(hold_state_addr), so{so), Q(Q), tpckitpck]), test_sig(test_si2),
test soQ(test s02)};
FOIDGZ PAD_ck { FAD(l_ck]), .Z(ck) );
PDIDGZ PAD_rst{ PAD(I_rst), .C{rst) J;
FPOIDGZ PAD_ams ( .PAD(I_ams), .C{ams) );
FDIDGZ PAD_CSI [ PAD{I_CSI, . (CSI) i
FOIDGZ PAD_finj0 ( PAD(I_fin| [O]) Cifini[on) 3.
FOIDGZ PAD_finj1 { PAD{I_ f|n[1]) Cifinii1) ).
FOIDGZ PAD_si { PAD[_s, .C(si) ),
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CHIP-Level Netlist (Cont’)

O 1I:f your design has a “Hard Block”, you should add an “empty module”
or it

H t?e kmodule name should be the same as the “cell name” of the Hard
Bloc

Ex:

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

wire [V
wire %7 101_T; (Module Reference)
wire  [7:

wire [7
wire  [7

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

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

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

memory_ 0407 memaory 04070 .O0G2), clock ck), .cen infCENZ), oen_infn168),
N

awen InfWERNI, ALA), DD,

Pin Name in SPICE
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CHIP-Level Timing Constraint

Ex:

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

B e e
set sdc version 1.4

create clock -period 9 -waveform {0 4.5} [get ports {clk}]
set_input_delay 0.34 -clock "clk" [get ports {ADDR S[0]}]
set _input delay 0.34 -clock "clk" [get ports {ADDR S[1]}]
set input delay 0.34 -clock "clk" [get ports {ADDR S[2]}]
set input delay 0.34 -clock "clk" [get ports {ADDR S[3]}]
set_input _delay 0.34 -clock "clk" [get ports {ADDR S[4]}]
set input delay 0.34 -clock "clk" [get ports {ADDR S[5]1}]

]

]

oo @

set_input_delay 0.34 -clock "clk" [get ports {ADDR S[7]}
set input delay 0.34 -clock "clk" [get ports {DI S[0]}]

set input delay 0.34 -clock "clk" [get ports {DI S[1]} : : : T
set input delay .34 -clock "clk" [get ports {DI_ 5[2]}# Created by Design Compiler write sdc on Mon Jan 1 21:48:36 2007
1}

set 1nput delay 0 34 -clock "clk" get ports {DI 5[3

———
I . | CW a1 I |, T T

[
[
[
%
set input delay 0.34 -clock "clk" [get ports {ADDR S[6]1}
[
[
[
[
[

B e i e e
set sdc version 1.4
current design CHIP

s LT ~ T4

- create clock [geT pins {FAD cLK/C:;] -name CLKL -perlod 20 -waveTorm {0
CHIP-Level Clock Declaration [y - AELELES RS ’ '

set case_analysis @ [get ports {I se}]
set max fanout 50 [current design]
EET‘TET?E‘pETﬁ"TTTEm [get _ports (L SIF]

Set False Path to Your Test Pins |set_false path -from [get ports {I se}]
set_false_path -from [get ports {I scantest}]

set 1nput delay 0.34 -clock
Set Parameters to the PAD 10O |set_input _delay 0.34 -clock [get clocks {CLK1}
set input delay 0.34 -clock [get clocks {CLKL1}

[get clocks {CLK1}]

[ ]

[ ]

set input delay 0.34 -clock [get clocks {CLK1}]
[ ]

[ ]

1

[get ports {I ADDR S[G]}]
[get ports {I ADDR S[1]1}]
[get ports {I ADDR S[2]}]
N [get ports {I ADDR S[3]}]
set_input_delay 0.34 -clock [get clocks {CLK1}] [ [
[ [

set_lnput_delay 0.34 -clock [get clocks {CLK1}
cot dinnut delav A A _rlack Toat clacke JCITKTL

get ports {I ADDR S[4]}]

get ports {I ADDR S[5]}]
[net norte IT ADNR STR111
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Getting Started

1 linux %> ssh -l “user name” cael8.ee.ncu.edu.tw <—— Connect to Unix
[0 unix %> source /APP/cad/cadence/SOC/CIC/soc.csh

1 unix %> encounter

(Do not run in the background mode !!)
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Import Design <DeS|gn>

DeS I g n /DeS I g n I m p O rt m} ﬂé?ﬂ»ﬁﬁé’@% o ) B f{s

L]
. . . — Metlist Type:
0 Verilog Files: your gate-level netlist e
Files: \CHIP.vg i
D Tot Ce” ‘op Ce -~ Auto Assignl “~ By User: lCHIF’l
~ OA Database
[0 LEF Files (*.lef): including all the LEF Library: s
files of cell libraries & hard blocks o -
[0 LIB Files (*||b) ~ Additional Netlis.t.l!l:ile.s:: o =
B Max Timing Libraries ILM Files: -]
. . . . . — Technology Information/Physical Libraries: ————————
H Min Tlmlng Libraries Y | LEF Files: ]Tefftsmc]ﬂ Blm_cic.ef lefitpzt .|
B Common Model Libraries O:ij::‘\fi:vt';jr::j:
[0 10 Assignment File: *.ioc ST
— Timing Libraries:
hiax'l'lmmg Libraries: §||l:1a’F%‘A1SHDZSEXB - slow syn _|
fylin Timing Libraries: Taﬁmﬁﬁﬁa_ﬁ_st’@ 40 J
Common Timing Libraries: JIlb!RA‘ISHD'?EEixEI_typlcaI st _|
Stamp Model Definitions: | =
Stamp hodel Data: | ' _|
— 1O Information:
||0 Assignment File: |CHIP.ioc
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Import Design <Timing=>

[0 Capacitance Table File
[0 Timing Constraint File: *.sdc

ﬁa&gﬁ | ’%&egpw&%uﬁ'& m g‘werl IPOICTS

~ Delay Calculation Defaults

Capacitive Load Unit (pf): |

Time Unit:  “* From Library -~ Ins -~ 1ps - 10ps - 100ps

Exclude Net File: |
Default Delay Pin Limit. |~ 1000
Cefault et Delay. [_‘1550'655"
Default Met Load: I—DEpf
Input Transition Delay: | 0.0ps
~ RC Extraction
|Capacitance Tahle File: Etsmcmﬁ.caprl
Default Cap. Scale Factor, E—TE
Detail Cap. Scale Factor: [—“1_.5
Coupling Cap. Scale Factor: |—1D
Resistance Scale Factor. |—1D'
Shrink Factor: i—T_D"
Relative C Threshald (0-02):[  0.03
Total C Threshold (F)(0-20): | 50
~ Timing Constraint Information
ITiming Constraint File: |CHIP.5dc
ILi Timing Constraint File: |
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Import Design <Power>= <IPO/CTS>

[0 Power Nets 5
[0 Ground Nets
D FOOtprIntS for I n-Place — Power/Ground Nets;
LayOUt Optlmlzathn (IPO) Power Mets: VDD
and Clock Tree Synthesis Ground Nets: [VSd
(CTS) — Power Analysis Scaling
Toggle Rate Scale Factor: | 1.0

— 1Py
Buffer Mame/F ootprint: ibuf

Delay Mame/F ootprint: idlyz

Inverter Mame/F ootprint; Iinu

e i

CTS Cell Footprint: |clkbuf clkinw
TS Cell List;

-1 Generate Footprint Based on Functional Equivalence
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Import Design <Misc.>

[0 QX Tech File

2 Al BLEIRE - o X

] QX L|brary D”‘ectory Design-l Core Spec Defaults | Timing | Power | IPOACTS I Misc.
| @ (Fire & Ice RC Extraction) |

@ Tech File: licecaps_Slm.tch

G Library Directory: Vusrdfgrad9zizwtsengidy_trainir §

¥ Extra Config File: =)

(Floorplan View)
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Global Net Connection

[0 Floorplan/Global Net Connections

i — Connection List

He v ODPINz Y DDiModule,
i | 1SS PN VSEModulel)
i VDD TIEHL ™ Madule()
WVESTIELC:*:Module()
WESINETVES:Modulel)
VOO NET:WDDikodulel)

13

Y|

— Power Ground Connection

— Connect

“~ Pins: VDD
~ 118 High

- Tie Low

Instance Basename: *

-~ Met Basename: I

— =cope
~~ Single Instance: |

“ Under Module: i

.~ Under Region: || ||:|.|j [ 10,0 U 0.0
~ fpply All

To Global Net:| vDOJ

_1 Owerride prior connection

-1 “erbose Cutput

Add to List | Update |

Delete |

Apply |

Check |

Reset | Close |

Help |

Advanced Reliable Systems (ARES) Lab.



Specify Floorplan

= = e
— Design Dimensions
Specify Dimensions by:
= Size by:
“ Core Size by: ~ Aspect Ratio: Ratio (H/): [0.95087
“ Core Utilizatior | 0.524415
- Std. Utilization | 0,117141
-~ Width and Height: [BB0.
[534.
- Die Size by: Width and Height e[ 129052
[1324.75¢

Core Margins by: “~ Core to 10 Boundary
-~ Core to Die Boundary

Core to Left:: 80.458 Core to Top:_' 80.0

Coreto Right:lu EiElDl Core to Bottom: | 50.28

Die Size Calculation Use: ~~ Max 10 Height * Min 10 Heigt
Floorplan Crigin at: “% Lower Left Comer - Center

+ DieflOfCore Coordinates:

' 00 [ 0.0 | 1324755 [ 128052

2350 | 2350 UR:[ 1089755 [ 105552

31548 [ 31528 UR[ fooszss [ arsse

- Unit: micron

— Standard Cell Eows

Double—back rows: = Bottom row orient: |1 — |
Fow Spacing: _'D.D ~ um For Every 2 — E FEow
Hite: _1smisun i1 Bowe heirht: e

L 0OK Apply Cancel | Help I
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Specify Scan Chain

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

[l encounter %> scantrace

Ex:

encounter 2> |specityScanChain scanl —start PRU_si/C -stop PAD_so/l

encounter 3> |specifyScanChain scan?2 —start PAD_test_si2/C —stop PAD_test_so2/1
encounter 4> |scantrace

Tracing scan chain: scanl

Successfully traced scan group scanl (99 elements: 97 scan bits).

Tracing scan chain: scan?2

Successfully traced scan group scan2 (57 elements: 56 scan bits).

#%% Scan ITrace Summary:

Successfully traced scan group scanl (99 elements: 97 scan bits).

Successfully traced scan group scan2 (57 elements: 56 scan bits).

Successfully traced 2 scan groups (total 156 elements: 153 scan bits).

INFO: Performed sanity check on scan group scanl (+1 scan edge marked as fixed).
INFO: Passed sanity check on scan group scan2.

#%% 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

0 [& Move/Resize/Reshape floorplan object
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Edit Block Halo

[l Floorplan/Edit Block Halo
[l Reserve space without standard cell placement
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Standard Cell Placement

[0 Place/Place

Basic |

1
o

—hode

“~ Full ~ Incremental -~ Prototyping

—Uptions
[~ Run Timing Driven Flacement
[~ Reorder Scan Connection

—Optimization Options
™ Include Pre-Place Optimization

I Include In—Flace Cptimization

oK Apply Defaults Cancel

Help

= o

Advanced ]

Effort
- Lows o Medium “* High

Additional Options

_i Specify Cut Sequence |

[~ Perform Congestion Optimization

| Specify Maximum Routing Layer |

_1 Specify Maximum Density |

[T Enable Clock Gating Cell Awareness

oK Apply Defaults | Cancel

Help
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Power Planning — Add Rings

[0 Floorplan/Custom Power Planning/Add Rings

Net{s): [vsS VDD

—~Ring Type

“ Core ring(s) contouring:
“ Around core boundary

_I Exclude selected objects
~~ Block ring{s) around
T g

+ Hlong /O boundary

+ User defined coordinates |

A Core ring ~r Biock ring

Mousedlick |

Ja [ Advanced ]%”@ﬁggfw]

— et Custom Ring Sides and Extension

— Ring Configuration

Top: Bottom; Left; Right:
Layer, METALSH | METAISH | METALAY | METALAV |
Width: |2 2 |2 [2
Spacing:  [D.28 0.5 |n.2& |n.zs @aﬂl
Offset: -~ Center in channel “ Specify
|0s6 |oss |oss |os6

_I Create rectangular ring(s) only

Minimum jog distance:

herge with pre—routed rings if within spacing threshold: iETEE

ID.EE

Snap wire center to routing grid: |N0ne

3

—WWire Group

I~ Use wire group
I Interleaving

MNumber of bits: i15

I Reinforcement stripes

S

Advanced Reliable Systems (
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Power Planning — Add Block RiIngs

[0 Floorplan/Custom Power Planning/Add Rings

Basic |%wam&|éﬁwﬁmm|m ~ Set Custom Ring Sides and Extension

Met(s): |55 VDD

—Ring Type
~ Core ring(s) contouring:

L Around core bounh .;u'-‘,_;"

—

“~ Block Hng{s) around

~~ Each hlock
~ Each reef
~ Selected power domainffences/freefs

“~ Each selected block andfor group of core rows 2 — |_ — T |

~~ Clusters of selected blocks andfor groups of core rows

_I VWilith sharar Finc _‘

. User defined coordinates Mousedlick |

o Core ring

W Block i L8}
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Example for Power Rings
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PAD Pins

O Route/SRoute

Route -

unconnected)

(

Stripes

_| Padrings standard cell pins  _i

Fad pins

Elock pins
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Power Planning — Add Stripes

[0 Floorplan/Custom Power Planning/Add Stripes

Basic | «édwmed | . %‘G&E&Eﬁaﬁgﬁl

Set Configuration ﬁaam I Advanced |W¢@Eh€ﬁ@@ﬁ]
Met(s) _ [VSS VDD '

Layer; METALY — | Stripe Breaking:

Direction: ~ Vertical ~, Horizontal [7 Omit stripes inside block rings
wWidth: fi [ Omit stripes over selected blocks/domains
Spacing:  [0.28 Update I Target Connection Control
Pad/Core ring connection
—set Pattern - ™ Allow jogging
Sl i stdeeey 100 | Block ring connection
-~ Humber of sets: I I~ Allow jogging
~ Bumps . Over ~r Between

I Merge with block rings if spacing less than: §D.58

Over PG pins i e Top pin layer — | . : ———
v haximurn length of same layer jog: |0.56

A Master name ] [ s Selected blocks  ~ All|

—Layer Control for Target Connections

— Stripe Boundary Pad/Caore rings
o e Top limit METALY —
.~ Pad ring ~ Innet - Outet

« Design boundary ™ Creafe pins
- Each selected blockfdomainffence Block rings
«~ Al domains Tap limit: METAL4 —

s Specify area

Bottom limitt  METALY

Bottom limit  METALY

First/ Last Stripe

Startfrom: - left  “ right -ire Grolup
“~ Relative from core or selected area I~ Use wire group

% from left: |80 # from right; EZ‘D | [~ Interleaving
-~ Absolute locations MNumber of hits: !E| |
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Power Planning — Add Stripes (Cont’)

EXx:

=B§'sicf.| A'dﬁa'_rméd;ll ‘ia Generation ]

Specify connection layer range
Top stack via layer: METALS —i I

Bottor stack via layer; METALL — |

[ Use exact overlap area on partially intersecting wires
[~ Zplit vias while encountering Cbs and different Wires/Pins

|7 Generate same-sized stack vias while encountering macro Pins/Ohbs
_I Connect to orthogonal wires only

_I Split vias longer than ngl " into smaller vias
with center-to—center step of [

and bottom/left edge offset of —1
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Fix Un-Connected Stripes

O Route/SRoute

Foute

| Blockpins _I Padpins _| Padrings _| Standard cellpins [ Stripes (unconnected)

Advanced Reliable Systems (ARES) Lab.



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 ]

Advanced Reliable Systems (ARES) Lab.



Create/Specify/Synthesis Clock Tree Spec.

[0 Clock/Create Clock Tree Spec

S | Sl e e A =

L S o [P [ - - b L 3 Le =
L E = L6 S (N = I = 3 e
File Edit Wiew Bookmarks Tools Settings Help
— Create Clock Tree Specification 1T @H @ «9d B aa ™
Buffer Footprint: [ClkbUf # FirstEncounter(TM) Clock Synthesis Technology File Format
#
Inverter Footprint: |clking
#-— MacroModel ——
e #hlacroModel pin <pin> <maxRiseDelay> <minRiselelay> <maxFallelay> <minFallDelay:
Buffer List: | e
_| Ignare Dont Use #-—— Special Route Type ——
#RouteTypeName specialRoute
[ — #TopPreferredLayer 4
=ave Spec To, |[CHIP.ctstch #BottomPreferredLayer 3
: #PreferredExtraSpace 1
#End
Ok | ﬂppl? | Cancel | HEIF' | #-— Regular Route Type —
i #RouteTypeName regularRoute
h #TopPreferredLayver 4

#BottomPreferredLayer 3

O Clock/Specify Clock Tree ¥Eeferedtiaraspacs |

#—— Clock Group ——

=) = B0 ﬁf ";S\ B%LipN amez=
r Specification Selection ——————————
Clock Tree File: !Emﬁ.ctstch et e Sl
: ithCTSRooth FAD_clk/C
OK | Bpply | Cancel | Help Eﬂz?gje\ay 201nr$s # default value

WinDelay Ons  # default value
Iz Sk ew 300ps & default value

(Clock Spec.)
[0 Clock/Synthesis Clock Tree
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Example for CTS Report

Mr. of Subtrees i
Mr. of Sinks L 98
MNr. of Buffer )

Mr. of Level (including gates) : 1

Maw trig, edge delay at sink(F): bist_group/bistfmdishift_reg_reg_10_/CKN 230.9(ps)
Min trig. edge delay at sink( R): bist_groupd memory_ 0407 clock. 176.8(ps)

(Actual) [ Required)
Fise Fhase Delay c176.8~217.5(ps) 0~1000(ps)
Fall Phase Celay D 189.2~230.9(ps) 0~-1000(ps)
Trig. Edge Skew 54 1(ps) S00(ps)
Fise Skew A0 (ps)
Fall Skew cA 1.7 (ps)
Mz, Rise Buffer Tran 584 ps) 400(ps)
Mz, Fall Buffer Tran 584 ps) 400(ps)
Max. Rise Sink Tran 177 9 ps) 400(ps)
Mz, Fall Sink Tran 1654 ps) 400(ps)
Min. Rise Buffer Tran L 23.2(ps) Oips)
Min. Fall Buffer Tran P 23.2(ps) Olps)
Min. Rise Sink Tran D979 ps) Olps)
Min. Fall Sink Tran : 92 4{ps) Oips)

R WO Mas Transition Time \Wiolation

s O MIn Transition Time Yiolation =

R O WEx Fanout Violation s
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Display Clock Tree

[0 Clock/Display/Display Clock Tree

_ o x | Ex:

— Clock Zelection
<+ Al Clock(s)

+ oelected Clock

— Boute Selection
“~ Pre-Route

~ Clock Route Only
~ Post-Route

— Display Selection
“ Display Clock Tree

“ Al Level

~,~ Bottom Level (non-gated clock tree only)

~, aelected Level (non-gated clock tree only)
1
~ Display Clock Phase Delay

~ Display MinfMax Paths

Ok | Apply Cancel Help

Advanced Reliable Systems (ARES) Lab.



Power Analysis

[0 Power/Edit Pad Location

— Pad Location

' Layer, —

X Yf
Get Coord I Delete | Add |

— Auto Fetch Pad Location

Net:|vsg | auto Feten |

O Power/Power

Analysis/Statistical

Ex:

— Pad Location List

1094.012500 406.235000 Mz PAD_Corev353 -
1094.012500 587.455000 Mz PAD_Corevs54
Z230.742500 406.235000 Mz PAD_Core3551
230742500 788.675000 Mz PAD_CoreVs52
1093.942500 358.430000 his PAD_CorevDD3
1093.942500 549.650000 M5 PAD_ CoreVDD4
Z230.812500 358.430000 ts PAD_CorevDD1
Z30.812500 740.670000 ts PAD CorevDDZ

B i

— Clock Info
Clock Mame: |CLK1
Clock RateihHz): |50.000
II]Net Toggle Probability: lIZIEbD
Get Clock I Edit | Audd/Replace | Delete l
- llflj_lo_c_k Ifrequency_ _ _Toggle Probabhility
CLK1 50000 0800

SRR RARR G ER AR AR R AR AR R GG R R R AR R RRRR RS
# The Power aAnalysis Report for VDD net #
SRR RRARR GG R AR AR SRR AR ARG R R R AR R RRRR R
power supply: 1,98 v
average power{default): 1.04702+01 mw
average switching power{defaultl: 2.3212e+00 mw
average internal powerddefaultl: &8.1442e+00 mw
average leakage power{default): 4.7600e-03 mw
average user specified power{default): ©.00002+00 mw
average power by clock domain category:
clock domain{CLk1, 0.93 : 1.0282e+01 mw
clock tree power : 4.1149e+00 mw
non clock tree power : 6.1672e+00 mw
unclock domain{d.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 analvsis): 1.0470e+01 mw
worst IR drop average analysis: 1.9718e-03 v

number of nodes in rail network: 16645 nodes
WOrst EM:

M1 5L 2000e-02 madu
"Mzt 0. 0000e+00 mAsu
M3 3.9142e-01 madu
M4 3.9142e-01 madu
"ME" 2.2647e-01 mA/Su
"Y12" 1.4821e-07 mascut
W23t 1.4821e-02 malcut
"W34" 9, 7E55e-072 mAScut

"Vd5" 2,8280e-07 mAfcut
biggest toggled net: clk__L1_NO

no. of terminal: 93

total cap: 7.604de+02 fF

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

(IR-Drop)
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Power Route

O Route/SRoute

Foute
| Blockpins _I Padpins _I Padrings ™ Standard cell pins _| Stripes (unconnected)
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10 Filler

[0 encounter %> source addloFiller.cmd
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Nano Route

[0 Route/NanoRoute

~hdode

[~ Global Route

[~ Detall Route Start Iteration default End Iteration |defau|t

| DFM

—Concurrent Bouting Features

™ Fix Antenna _I Inzert Diodes e Cell Name | Fill Cells |
Congestion Timing

[~ Timing Driven Effort 5% M SMMART
Congestion 3l

A Efiort  normal | i

I Post Route 5 51 Victim File| ]

= =
~Met Attributes
<~ Met Type(s): [ Clock Nets _I External MNets I Critical Nets _| Selected Nets
W
Skip Antenna « TRUE - FALSE “~ ASIS  Top Layer [as15  BottomLayer [a315
Skip Routing o TRUE - FALSE -~ asls | weight it Spacing M ]l
| Awoid Detour ~ TRUE|. FALSE - ASIS  Shield Net(s) [az13
S| Prevention ~ TRUE - FALSE “~ ASIS Mondefault Rule ;ASIS
S| Post Route Fix  ~ TRUE - FALSE “> ASIS  Pattern [asis 3

0K |

Apply |

Select |

Cancel |

Help |
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Example for Nano Route

= ..;'.Jlnl
| &l
i Al
B |
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Cell Filler

0 Place/Filler/Add Filler

m .08
Cell Name(s) [FILLT FILL15 FILLZ FILC_ seleot D

Prefiz |FILLER

I~ Fill Boundary

1 Fill Area Draw I

OK Cancel I Help I m

= -

O T o[ e [ = = 0 -
Biactnllagesliaa : Ex:

— Selectable Cells List — Cells List =

FILLT A [FILL1 3

FILL1G IFILL1E

FILLZ FILLZ

FILL3Z IFILLaZ

FILL4 %Mm

FILLE4 FILLE4

Delete
FILLa 4,—88
T Yi
|-...| = H 1=
Close |

= =t]
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Save Design

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

[0 Design/Save/DEF -2 *.def
B SELECT “Save Scan”
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Bounding PAD

1 unix %> chmod 755 addbonding.pl
L1 unix %> /usr/bin/perl addbonding.pl CHIP.def
[0 encounter %> source bondPads.cmd

Ex:
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Save GDSII

O Design/Save/GDS -2 *.gds
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LAB
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