ASIC Tutorial
0.25u TSMC Technology

 Load and Initialize the design / libraries

* Pre-placement (of big blocks - mem, cpu, etc)
 Power routing

 Placement

* Clock tree insertion

o optFanout— Sizing and first route - Repeat
 Wroute

o Fill

* Final Checks - Timing

The University of Texas at El Paso '



1O file for wirebond design

e Describes the location of each 10

o East, West, South, North specification

e Corners added to netlist without ports

* |O Fill not added to netlist, only 10 file

e Bottom left as origin — each side starts low

e 2 corners, N 10 and Fill on one side must equal
the length of the side of the die

— 6 85u 10, 2 315 corners = 510 + 630 = 1140u
— 1O Filler must make up the difference
— 1O Filler maintain continuity the 3 10 power rings

—

The University of Texas at El Paso ’ j




HAHHHHHRRHAAAAHH R R AR
# Silicon Perspective, A Cadence Company
# FirstEncounter 10 Assignment

HAHHHHHRRHAAAAHH R R A AR R RR A A AR A

Version: 2

Pad:
Pad:
Pad:
Pad:

Pad:
Pad:
Pad:
Pad:
Pad:
Pad:
Pad:
Pad:
Pad:
Pad:
Pad:
Pad:
Pad:
Pad:
Pad:
Pad:
Pad:
Pad:
Pad:
Pad:

The University of Texas at El Paso m

PCORNER_SE SE
PCORNER_SW SW
PCORNER_NW NW
PCORNER_NE NE

PFILLNO1 n PFEED35
PFILLNO2 n PFEED35
PFILLNO3 n PFEED35
PFILLNO4 n PFEED35
PFILLNOS n PFEED35
PFILLNO6 n PFEED35
PFILLNO7 n PFEED35
PFILLNO8 n PFEED20

chip_io_adc_sclk_discharge N

PFILLN11 n PFEED35
PFILLN12 n PFEED35
PFILLN13 n PFEED35
PFILLN14 n PFEED35
PFILLN15 n PFEED35
PFILLN16 n PFEED35
PFILLN17 n PFEED35
PFILLN18 n PFEED20

chip_io_debug_clk_out N

PFILLN21 n PFEED35
PFILLN22 n PFEED35

|



CONFIG FILE

_ Describes basic config of libraries and design
_ Basic Floorplanning — die size, etc

# A A

# #
# FirstEncounter Input configuration file  #
# #

HHARIIH R S A S S A
global rda_Input

set USER /users/eesunz/faculty/cdsemac

set LIBRARY SUSER/xIsynergy/libraries_25TSMC

set TECH $LIBRARY/aci/sc

set 10 $LIBRARY/new_fe_n/TSMCHOME/digital
set NETLIST SUSER/xIsynergy/integration/netlist

set MEMORIES $USER/xIsynergy/memories_25TSMC

&
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Timing Flile (const.sdc)

e Describes the timing of the design

o At minimum, needs to identify and
provide frequency for all clocks

e Sets False Paths / multi-cycle paths
e Sets IO timing — arrival times

S

The University of Texas at El Paso ‘ /



Timing Flile (const.sdc)

° #/***********'k********************'k*****************

*  #*Timing constraint file in SDC format

° # **************************************************/

» create_clock -name refclk -period 33.3000 -waveform { 0.0000 16.6500}  [get_pins {i_3297/Y}]

» create_clock -name refclk_fast -period 5.0000 -waveform { 0.0000 2.5000} [get_pins {i_3283/Y}]|

» create_clock -name refclk_jtag -period 100.0000 -waveform { 0.0000 50.0000}  [get_ports {jtag_tck pad}]

 set false_ path -from [get_ports {debug_mode_pad}]

» set false_path -from [get_ports {clk_select_pad}]

 set false_path -from [get_ports {adc_select_pad}]

 set false_path -from [get_clocks {refclk_jtag}] -to [get clocks {refclk}]

 set false_path -from [get_clocks {refclk}] -to [get_clocks {refclk_jtag}]
» set false_path -from [get_clocks {refclk_fast}] -to [get clocks {refclk}]
 set false_path -from [get_clocks {refclk}] -to [get_clocks {refclk_fast}]

» set false_path -from [get_clocks {refclk fast}] -to [get clocks {refclk_jtag}]
» set false_path -from [get_clocks {refclk _jtag}] -to [get clocks {refclk_ fast}]

* set_input_delay -max -clock refclk 5.0000 {*}
* set_input_delay -min -clock refclk 0.0000 {*}

» set _drive 0.0000 [get_ports {*}]

 set load -pin_load 0.0000 [get_ports {*}]

* set_output_delay -min -clock refclk 0.0000 {*}
* set_output_delay -max -clock refclk 5.0000 {*}

o
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Design

HipChip

Partition Floorplan Place

| @) Q@) Y & &
x

0

1

%

I

Design
-> import

Load config

ES
L)@

Clock Route  Timing 31 Power Verify Tools

Design | Core Spec Defaults | Timing | Power | kdisc.

Metlist:

Design is:

Yerilog Files: fusersieesunziffacultycdsemacs=l ...

ILkA Files:

Top Cell; Auto Assign By User: |chip top

Technology Information/Physical Libraries:
LEF Files: |\n
FE Technology Files:
Std. Cell Libraries:
Block Cell Libraries:
| Cell Libraries:
ArealQ Cell Libraries:
Black Box Libraries:
Timing Libraries:
hdax Timing Libraries:
FAin Timing Libraries:
Common Timing Libraries:
Stamp kodel Definitions:
Stamp kodel Data:
Buffer Mame/Footprint: |huf
Celay Mame/Footprint: |huf
Inverter Mame/Footprint inv
Generate Footprint Based on Functional Equivalence

|3 Information:
10 Assignment File: | config/chingon.io

fusersfeesunzifacultyic ..

fusersfeesunz/faculty’c ..

0133, 00117

Terminal

|_1Er1coumer - ,f'users,f'eesunz,f'drmacdonald,"versic| ﬁ

Design Import

Ly

Help
Mot in kemaory
All Colors
WoS
lvodule
Black Box N
Fence
Guide
Obstruct
Region
Screen
Instance M
Met [ |
Shlet
Pin
Ruler
WiZongest i
HCongest i
Text
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[versioni/integration/chingon/tutorial rin - Top Cell-eRipAop)L ]

rvl Encounter - /jusers/eesunz/drmacdonald/versionl/integrati
Design HipChip Partition Hoorplan Place Clock Route  Timing b | Power Venrfy Tools
= @) CE)| ) & G BRE oy @ =kl Bl BB oo Designis:  In
Al

Tools

hodule

o1

Black Bt
?n Fence
— : Guide

Obstruc

Region
Screen
Instanc
Met
Shlet
Pin
Ruler
Y Conge
HConge
Text

7
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1O Fill

Q 1( B72.782, -122.344)




v| Global _,,ft'gﬁg{;{ﬁgﬁf////WWWWWWWW| - =
Design  HAipChip Partition Aoorplan  Place Clock  Route  Timing Connection List Power Ground Connection Help
Connect
@ o : = 1]
& @ @ @ & G [m]l] Y D[Eﬁ @ PFins: V3535 In Instances: PYW35300G Y
Tools Nets: s
X C%D ''''' Tie High v o<
01 Tie Low
Lr, 070
— Scope u
ZD L L Under Module:
ql - Under Region: | (0.0 k10,0 ur (0.0 ury: (0.0
Apply All o
To Global Net{vsg
Override prior connection :
Add to List Update Delete
Apply Reset Close Help
- _J
HCongest [l

Text

Inst: PFILLM4G

2] 1( 1914842, 27Z9.856)

PO @ W W i N N | S

Terminal |_JEncounter - jusersjeesunz/drmacdonald/versic| @), A Thu Ner
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Connection List Power Ground Connection

PIMN:P e All Connect
/[ PIMN:PYEDIDGEN DDA Fins: V35 In Instances: PYS530G
y MNET:TIEHI:AI T

MET:TIELC:AN '_
il PIM:chip_core_ac RA1SD_4096x12_wrapper_memory4036:x12.% Dl Tie High

PItichip_core_ac EA15D 4096x12 wrapper_memoryd096:x1 2. 58 Tie Low
: Scope
E Under Module:

= Under Region: ||x: 0.0 Il 0.0 ur< (0.0 ury: |0.0
] Apply Al
i To Global Met: VS3
? Owerride prior connection
~ Add to List Update Delete
(v
Apply Reset Close Help

2] 1( 2302810, 1205.810)
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~ T T — O X )| cock Roste Timing S

Power Verfy Tools Help
AddfUpdate Block Halo
gt Gl Design is: In hiemory
Top: 20 um
Bottom: |20 urm All Colors
Lef: |20 umo R N R B N N e ! v 35
Right: |zd  fum , Module
Black Box |l
From Instance Box
Fence
Remove Block Halo ] B Guide
oK Apply . ' Obstruct M
L= - Region
Screen
Instance
Met ||
Shlet
Pin
Ruler
W Congest [l
HCongest i

Text

a [ 38.288, 3135.385)
e e, s _—— = o ) - R ) R ) R
{)] A 5= | = \ ) g Terminal [_JEncounter - fusers/eesunz/drmacdonaldjversic (Fi Thu Dec 14
OB S & E ) - ~ - ] -
¥ A = & = | & = 1 Add Stripes » Edit Block Halo e :
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Powe

Design  HipChip Partition Aoorplan  Place Clock Route  Timing Sl

Pl QQ@m o ¢l EiE S| @+ B 8)0]mo

Basic ‘ Advanced | Via Generation

Tools
' C{ED ..... % Met(s] W33 WDD
E.;..L .Z Ring Type

Core Ring({s}) contouring:
Around core boundary Along 110 houndary

‘A LD‘

Exclude selected ohjects
Block ring(s) around

User defined coordinates

Ring Configuration

Top: Bottom: Left: Right:
Layer: METAL4 METAL4 METALS METALS
Width: 20 20 20 20
Zpacing: |5 ) ) ) Update
Offset: Center in channel Specify
0.3 0.8 0.8 0.8

Wire Group
Use wire group

Variahles

Defaults

Help B

Q 1( 1480060, 2341.988)
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Design  HipChip Partition Aoorplan  Place Clock Route  Timing Sl Power Verify  Tools Help

| @@ m) & G BplE e =t Bl |5 m Designis:  In hemory
All Colors
Voo

hodule

Black Box

Fence

Guide

Ohstruct

Region

Screen

Instance [

Met ||

Shlet

Pin

Fuler

W Congest [l

HCongest [l

Text

Q 1( 3415481, 1237.152)
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Design HipChip  Partition  Foorplan Place Clock Route Timing ]| Power oy Help
bl Add - O
2l QG ma Gl EE o n EZxE B 8o o In Memory
Tenls Basic | Advanced | Via Generation prp——
X %9 Set Configuration VoS
LL 7 Met(s): VS5 VDD hdule
Layer; METALS ack Box [l
ey
17 Direction: Vertical Horizontal [ICE =g
- Width: |5 ide
. bstruct
Spacing: |0.46 Update o
Set Pattern reen
Set-to-set distance: | 100 stance [
Mumber of sets: 30 Ft u
et
Sfripe Offset Boundary h
Selected power domain/fence ler
Relative from core or area: Congest -
# from left 0 Congest [l
¥ from right; 0 xd
]
0
Absolute locations:
0
]
0
0
YWifire Group
Use wire group
0
Ok Variables Apply Cancel Defaults Help J
|
AN SRR |
Q 1( 1436963, 2330.235)

i s —, . — (] o . ) .
A, & A\l m \ f ;} E gj g Terminal |_|Encounter—,fusers,.‘eesunz{drmacdonaldwer5|c| @ Thu Dec 14
Q % 5 \:Bé«-q\\\\\ \CD R;, 0 Add Stripes Ly O 3:48 FM
]
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Design  HipChip Partition Hoormplan Place Clock Route Timing sl Power <] a0 Help
b Add p -
o @@ d L e EE oo Dk aloo In hMemory
Tarls Basic | Advanced | ‘Wia Generation prpe—
X C%D Sfripe Breaking VoS
E.ul.. 7 Break stripes at hlock rings helule
o
Break stripes over selected blocks ok Box
iz ,ﬂqﬂn Ereak stripes that overlap same direction/different net ring pins nce |
- herge with rings if spacing less than: 0.5 ide
]ﬂ pstruct
_ Sfripe Jogging gion
E Switch layer to make padicore connection —_—
Switch layer to make block ring connection stance 1l
Jog stripes to align with same net same direction wires/pins bt H
Jog stripe to make block ring connection et
Row and Boundary Handling i
Allow stripes aver rows ler
Foute over rows only ;‘OHQESt u
Extend to: bongest Il
Do not extend o
Design boundary
Pad pin or first pad ring
Pad pin or last pad ring
Specify area
0 0
] ]
Snap wire center to roufing grid:  |Mone 4
ok VaHables Apply Cancel Defaults Help | §
' |
iR R I I
Inst: chip_io_test_out Q 1( 2016808, 171.495)
& ,.-':’:\J\f?{-:". 3 T\ [ ED —a | | B Terminal [_|Encounter —,-’users,.’eesunz,-’drmacdonald,-'versicl ﬁ Thu Dec 14
a — ey . -\_& —-— il - 3 ﬂ 3 . ;_'J @ 3:50 PM
r \) T \ s |l Add Stripes ! :

]
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Design  HipcChip Partition Floomlan Place Clock Route Timing sl Power Venfy Tools Help

D Q@ m

Tools All Colors

LY €} . . o %%%%%ﬁ% v s

=1
%Instance [ |
_%Net [ ]
& shiet
%RoutBlkg
.iPlac Blkg
~CellBlkg H
;{Congestion
;PrefTrack

“ NPref Track

| GCell

Luts| 7

5
| IS0 0 § 0 A5 § § ISumei f § |

1( 1038.074, 1384.406) 1

— -
=] Terminal I @ Thu Dec 14
[_IEncounter - jusersfeesunz/drmacdonaldjversionl/integration/chingon/tutorial_run - Top Cell: (chif \ﬂ 353 PM
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Design  HipcChip Partition Floomlan Place Clock Route Timing sl Power Venfy Tools Help

=& ®@®¢QG E|=|] N [ s | 8| 0] Design is: In hemory
Toaols All Colors
X || <45 v s
E.ul.. = Instance [
fr— Basic | “ia Generation Met |
SNet
Met{s): [W35W0D Rout Blkg
All blocks Plac Blkg 1
Selected block(s) CelBlkg M
Sides: Congestion
Left Right Top Bottam Pref Track
Ring Pins MPref Track
Top/Bottom edges  Left/Right edges GCell
Layer METALI1 METALZ InstPin
rinimum width 0.44 0.44 Row . ||
hletal Fill
tlaximum width 60 1]
" ' = Layers
feximum number of connections: e o
Allow routing over rows tvletal1 ||
Switch layer to connect tvletalz ||
hetal3 [ |
hetald |
hletals [ |
Y01 |
W12 ||
W23 ||
V34 [
45 |

Q 1( 1573732, E217.707)

iy f’@k =\ —\ ,-f-;} ED ﬁj =3 Terminal [_JEncounter -,.fu5ersfeesunzfdrmacdonaldfversicl \@ Q Thu Dec 14
6 \) = D Q:_/ { |_] Connect Ring Pins g 354 PM
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Encounter - /users/ees _run - Top Cell: (chip_top)

ation/chingon/tutoria

...... Help

Basic | Advanced | ‘ia Generation Design iz In Memary

All Colors

Net(s}: |vsS voD|

Instance

Route:
Block pins Pad pins Pad rings Standard cell pins Sfripes (unconnected)

Routing Contral
Layer Change Contral
Top layer: M3 Bottom layer. M1

Straight connections and allow jogging Straight connections only Same layer routing only
DRC clean
Allow layer change

Area

Delete existing routes

Generate progress messages 0

Extra config file

E_L NN EEN_. EEN

Defaults

Q 1( 1854046, 2328.170)
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oute  Timing Sl Power Venfy Tools Help

Placement Effart Level _——
Prototyping =l | [T] Designis:  In hdemory
Low Effort Al Colors
Medium Effort

High Effort

Instance [
Timing Driven Met ||

Save Mew MNetlist to chip_top.post_tdp.v Shlet

Ignare Scan Connection : : . Fout Blkg

Ignore Spare Cell Connection - : Plac Blkg

Save Placement to |chip_top.place ' CEl Bl ||
Congestion
Cancel Pref Track
MPref Track

GCell

Inst Pin

E_LEEEE EEN

i s o A Al A A AR M R A A A A R A A A A R M WA o A W o

1{ 1303.75E,
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€% Encounter - jusers/eesunz/drmacdonald/versioni/integration/chingon/tutorial _run -Top Cell: (chip top) o e
Design  HipChip Partition Aoorplan  Place Clock Route  Timing Sl Power Verify  Tools Help

= @@@ Q) G |:||:| Y ol Gl @ Desigis: Placed

Tools

x b

.

All Colors

Vo
Instance [

73

Plac Blkg
CellBkg M
Congestion
i Pref Track

Fow

[ 4y |

&
E_oEEEE._EENE
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pck  Route  Timing Sl Power Venfy Tools Help
el B

Create Clock Tree Specification

Design is: Placed
Bufter Footprint: buf ESIg is ace

Inverter Footprint: inv All Colors

Voo
Instance [
OK Hpply Cancel Help | o o e o 3 s e e R Net ™

Sawve Spec To chip_top.ctstch '

Plac Blkg

CellBlkg N

--------- - 4 Congestion
S 1713 B e O 0 B N 4L AN 500 A s B ¢ 503 M I Ay N (500 R I Bt Pref Track

Fow

[ 4y |

&
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Clock Route Timing Sl Power Venfy Tools Help

Il ©] Design is: Placed

All Colors

Specification Selection
Clock Tree File:  chip_top.ctstch

Apply Cancel
W

Instance [

Plac Blkg

) CellBlkg N

--------- - 4 Congestion
""" Bt Pref Track

Fow

[ 4y |

E_LEEEE EEN

Q [ 1377776, 2524.784)
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Clock Route  Timing Sl Power Venfy Tools Help

7| | B 8|5 m

Clock Tree Synthesis
Set Added Clock Buffers as Fixed

Handle Clock Crossover and Reconvergence

Design is: Placed

All Colors

1
Instance [
Met ||
Shlet
Rout Blkg
Plac Blkg
CellBkg M
Congestion
Pref Track
MPref Track
GCell
Inst Pin
Fow
tdetal Fill

Layers
hietald
hdetall
hdetalz
hietals
hdetald
hdetals
Wi
Y1E
W3
W34
Y45

Clock Tree Results
Save Metlist

Sawve Placement

Save Clock Tree Synthesis Report
Save Clock Tree Routing Guide
Save Clock Tree Macro hModel
Save Clock Mets

Result Directory: chip_top_cts

Base File Mame: chip_top_cts

OK Apply Cancel Help

E_LEEEE EEN

Q [ 1746474, 1875763
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Encounter - fuse

gration - Top Cell: (chip_top)

synthesize Clock Tree

Clock Tree Synthesiz | File Edit WView Terminal Tabs Help

I Zet ddded Clock Buffers as Fixed

! Hahdle Clock Crossower and Reconwergence

Build tree 21 (17V6-sink) 0:00:24.0
Td-HTree (Y): £0=2

-Clock Tree Results
I” Save Hetlist

" Bave Placement
I” Sawve Clock Tree Syntheszis Report

Save Clock Tree Roubing Guide

8§ Build tree 22 0:00:25.0
Fix bottom lewvel (L5).

4 Sawe Clock Tree Macto Model

" Save Clock Hets

Result Directoryt .chip;top;cts

Baze File Hamei <chip_top_c£s

Build tree 23 0:00:26.0 (1lmt=0.100PF)

OK Hpply cancel Help

Build tree 24 0:00:27.0 (1lmt=0.200PF)

#En =

#—— | [ Build tree 25 0:00:27.0 (1mt=0.300FPF)
#C11 ){} =z

#+ =

I Wiews Build tree 26 0:00:27.0 (1lmt=0.400PF)
ut [

oas) | () 1

Clock Tree Synthesis ... Q ¢ 193,354, 4169,693)
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Design  FlipChip

ZICEEIER

Tools s

Inst: chip_care_i_3012970

PP e W

Aoorplan  Place Clock Route  Timing Sl Power Verify

HE o~ B+ 8 85 m

Tools

File Edit WView Terminal Go Help

ckSynthesis Option :
Design has 1 cell with cell padding or bleck halo.
Options: gp=mg-medium dp=medium

dbgShrinkFactor used in Clock Tree Synthesis = 1.000000

Start to trace clock trees ...

: Clock i_3297/Y has been synthesized.

: Clock i1_3283/Y has been synthesized.
4 : Clock jtag_tck_pad has been synthesized.
#*WARN: No clock tree has been synthesized.
Writing Netlist "chip_top_cts/chip_top_cts.v" ...
encounter 11=
dbgShrinkFactor used in Clock Tree Synthesis = 1.000000

displayClockPhaseDelay Option : -preRoute

encounter 12>

% encounter 13>

encounter 14

encounter 15> optFanOut

invalid command name "optFanOut"
@counter 16> optFanout

-rguide chip_top_cts/chip_top_cts.guide -report chip_top_cts/chip_top_cts.ctsrpt -forceR

Repeat command
until no new
Instances are added.

Q 1( 2076908, 1B56.136)

. e (=

Terminal

=] hodule

Help
Design is: Placed
All Colors
W
| Black Box ||
Fence | |
Guide
Bl Cbstruct W
&l Region
Screen
Instance [
Met ||
Shlet
Pin
Fuler
W Congest [l
HCongest [l
Text



ion/chingon/tutonial rin - Top el AP AOE) i

i
o Encounter - jusers/eesunz/drmacdonald/versionl/integrati

e

Design

Dl Q@ L &

HipChip

Partition

Hoomian

Bl &

Place

Clock Route Timing

2| %) Bl| 8| C]|

3l Power

Verify  Tools

1468308,

Design is:

FOE.488)

Terminal

Help
Routed
All Colors
W
hadule
Black Box
Fence
Guide
Ohstruct
Region
Screen
Instance [
Met ||
Shlet
Pin
Buler
W Congest [l
HCongest [l
Tenut



unz/drmacdonaldjversioni/integration/chingon/tutori ] {i - X%
Design  HipChip Partition Hoorplan Place Cock Route Timing 3 Power Verify Tools Help

G I:||:|I=II] A i 1| ] ign is: Routed

All Colors

egion
creen
Instance

ST Y SNCRNN
IR X X A P

R e

¥
.
s

RSN

o]
e IS

Thu Dec 14
4:18 PM

The University of Texas at El Paso




Help
Basic |IERE Design is: Routed
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Global Route Only Yo
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Repair Final Route after Buffer Insertion and Gate-Resizing Black Box [l
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* llse Wroute Database as Input Screen
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Optimize <l
Pin
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0 0 Text
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Apply Cancel Defaults Help
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Help
Basic | Advanced Cesign is: Routed
All Colors
Job Control Routing Layer Limits
et Options Top Layer: no limit 1 B WS
Pin Access Relex Top Layer Limit hiadule
Process Antenna Bottom Layer:  |no limit 3+ Black Box |
Routing Layer I Layer Limits for Selected/Mamed Mets P =
Search and Rep Top Layer; no limit + Guide
Tapering ) Bottom Layer. |na limit * Obsltruct o
Crosstalk Options Region
Route Optimization Screen
Expert Options Instance
Met ||
Shlet
Pin
Ruler
YWiCongest il
HZongest |l
Text

| W il i 7”* I

aQ 1( 2177.438, 727.831)

Fis e . .
;\\C\_. Q m @ [ J =g Terminal [_JEncounter —,.fusers,."eesunzfdrmacdonaldf\rer5|c| ﬁ Thu Dec 14
Q% . O [#] g O WRoute Le @ 4:22 PM
]
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— Antenna refers to a
"""""""""" o Coors potential process problem.
——=  When plasma etching metal

|~ Process Antenna
Start Fixing Wiolations at Search and Repair Passi

*  Detemmine Automatically

- Specify: L J lB1ack Boxmr I I - I I
Search and Repair Start to Insert Anterna Cells at Search and Repair Passi i A 5 IneS, Ong meta Stru Ctu reS
Tapering *  Determine Automatically S . . - -
- will build up charge. A
Route Optimization - Specify: -1 ]

eeeeee
Expert Dptions

S b s ko === metal line connected to a
| - o~ gate only will “pop” the
e oxide. Tying a metal line
to a drain or antenna diode
fixes the problem, but
better solution is job line to
break continuity.

oK | Apply cancel Defaults Help

Q f FE2.536, 30Te.Dd42)

The University of Texas at El Paso u



Help

Two signals running in
e parallel for a long time,

Basic | Advanced

Job Control Crosstalk Options

het Options Space All Wire Segments Apart 2 ‘ s
Pin Access when Length Exceeds 50 um ‘ — b Id p t
Process Antenna Mets ‘ Black Box u I a aras I I C
Routing Layer Limits Ho Extra Spacing .

Search and Repair Space All Nets Apart : , Guide

||
: capacitance between them.
Tapering Space Sensitive Hets (class 1) from All Nets | Obsltruct
-tl- | Detailed Control of Crosstalk Class Spacing i zif:;: - I f O n e (the ag g reSSO r)
5
O

Expert ptions Instance

e mm——— switches, the other (quiet
e net) can temporarily jump

e s or if switching can be
slowed down due to noise-

induced delay.

- Met
Fix Crosstalk Violation Shlet

llm || ‘L i Solution? Spread wires
_______________ ""' o ‘.\ o \ |\ s when possible and shield
ce ' important nets like clocks

and asynchronous resets.

Fin: | Q 1( EZ165685, 107Z.60Z)

i ,@I\ ,/\ — [y (] g = Terminal | |_IEncoun ter - jusers, jeesunz, J/drmacdonald/versic | 0 Thu Dec 14
‘ @ e O = [ WRoute 4:22 PM
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rationf/chingon/tutcri;

Desigh  FlipChip Partition Floorplan Place Clock Route Timing S| Power Verify Tools

I:II:II=I|] <Y el (] Cesign is:

todule
Black Bt
Fence
Guide

struc
Region
Screen

Instanc
Met
Shlet
Pin
Ruler
/Conge
HConge
Text




Design  RipcChip Partition Hoorplan Hace

Clock Route  Timing Sl Power Verify Tools Help

Dle@gaus s EE oo B+ 8 alo]o

Inst: desd_ul_L11_reg_21

All Colors

L
|SHet

Cell Blkom o
Cohgestio
\Pref Trac
HFref Tra
GCell

o mr

Lavers
Hetalo
Metall
HetalZ
MetalZ
Metald
Metalls
oL
iz
W23
W34
=L

EeEENELE NN

Q 14 387,172, 3919.8480

Instance @I |
Met mr r

IRaut Blkg A I
Flac Elkg@l I

Inst Pin [l T

Metal Fil @i

=
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Design  Hip Chip Partition Hoorplan HPlace Clock Route Timing sl Power Verify Tools Help

= ®@®¢QG I:||:||=I|] Y L O] = Cesign is: Routed

Tools All Colors

w dp| @ SRR 7 =

File Edit MView Terminal Go Help

o 1
[ERA Z encounter 21> addFiller -noDRC hodule
Usage: addFiller -cell <fillerCellName ...> ]-prefix Black Box
jp‘ <prefixName>] [-noFillBoundary] [-noDRC] [

||

L“ _I
[-keepDefRows] [-area <1lx> <1ly> <urx> Guide

<ury>]
Obstruct Ml
f§ ERROR: Incorrect usage for command "addFiller". Region [
encounter 22> addFiller -cell FILL1 FILL16 FILL2 FILL32 FILL4 FILL64 FILL8 -noDRC R
Design has 1 cell with cell padding or block halo. Screen
Options: gp=mg-medium dp=medium Instance
*INFO: Added 268 filler insts (cell FILL64 / prefix FILLER). Met ]

1 Added 2770 filler insts (cell FILL32 / prefix FILLER).

: Added 7751 filler insts (cell FILL16 / prefix FILLER). Shlet

: Added 10071 filler insts (cell FILL8 / prefix FILLER). Pin |
1 Added 11237 filler insts (cell FILL4 / prefix FILLER). Ruler
: Added 10843 filler insts (cell FILL2 / prefix FILLER).
: Added 11671 filler insts (cell FILL1 / prefix FILLER). s Congest [l
: Total 54611 filler insts added - prefix FILLER (CPU: 0:00:00.5). HCongest [l

encounter 23>
I Text

Q [ 2116836, 1B609.535)

‘ﬂ% @Q@ @@ED @ SEncounrer-,fusersfeesunzfdrmacdonaldfver;?:::::nilegrarionfchingonfruron'al_run-Ton Cell: (chip @ ﬂl‘e“t;eé’j"‘
addFiller puts continuity blocks in the circuit rows.
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unz/faculty/cd ic - Top Cell: (chip_top)

sl Power Venfy Tools Help

Extraction Type

Hets to Extract Dezign isg Routed

Special

Regular All Colors zrrer
-

File H I

ile Mame T

Instance oJ
Het u
SHet.

Rout. Elkg
Plac Blkgl
Cell EBlkall
Congestion

FPattern:

Fref Tracl
MPref Tran

Extraction Hode
Coupled RC (needed Tor x-talk analysis)

Relative C Threshold <) [0-0,20] 0,01 ; EI;EzilPin ™

Total C Threshold (FF) [0-201 ] L Row ||

" Design s R
Decoupled RC {OK for static timing) Hetal Fil

Layers Ly
Iriput. : b Metalo
Likrary Hame |library 7| GenlLib.. . ::::: : g::;.‘:l;:-
Technology File [icecaps.tch ! HetalZ o Fence
Cell Library Contents Trestment: : 4 ! Metald Guide
GDS - GDS description used Hetals rp):;t;-::r. L
0OBS - LEF description used : Screen
Hone - contents ignored {Blackbox) u Ln:tawce
Tnelude Extra Commards from Filed : 8 <
Hultiprocessor mode, # of proc, to ke used [2-101 |2 z::eu
Output VConges
File Hame |chip_top,spef H;;Fnﬁ

Compressed Format (gzipped?

oK Options... Save... Load... Cancel Help

aQ f 2138,514 . 4227,019)

- | 11 =

Document loaded.

FeectlSs el @ e a0 @
Extract RCs and run timing with physical information.
Setup and holds / best case and worst case corners.
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