P&R Lab CvsD 2011

SOCE Lab (2/2): Clock Tree Synthesis and Routing

Lab materials are available at ““~cvsd/CUR/SOCE/powerplan.tar.gz”
Please untar the file in the folder “SOCE_Lab”’ before lab

1 & ¥ SOC Encounter
1.1 % source /usr/cadence/CIC/soc.csh
1.2 % encounter
ARFPFT A & g4 (FERF) > F1a SOC Encounter B ez 16 ¢
@ 3SR HAe o - 5B Ffz SOC Encounter = terminal
(commandlinerﬁg?]/\) ¥ - BRI RS E NI GUl G oo
2
Design - Restore Design > SoCE...—>:% # powerplan.enc

3 - T timing analysis
# 7 Timing 2> Analyze Timing...
% Worst negative slacks (WNS ) £_§ 1> B /F 2 optimization » & T.‘f %_DRV
% 7 max fanout violation » ¥ 12 * optimization k i
Timing > Optimize... » % Optimization Type #2 4c iZ Max Fanout >
4% Optimization 1T 1 72X WNS 5 f > Bl #8534 7 Optimization> & 7|12
FIWNS : &

Add Tie High/Low Cell
4 #1'b0 2 1’b1 id 3| tie high £ tie low cell }
4.1 =k tiehi tielo mode
4 17 Design - Mode Setup... > = i TieHiLO > + 4 Cell Name #; »
TIEHI TIELO » Maximum Fanout 3% 10 > Maximum Distance 3% 100 >
4.2 Place > Tie HI/LO ->Add > Cell Name ¢ % % TIEHI TIELO -
(TIEHITIELO ® B3 2+ > & % &35 * 355L)

Clock Tree Synthesis
5 #4 7 Clock ->Design Clock
i Synthesis Clock Tree Form 42 3
5.1 % Generate Clock Spec Form #2 » 33 CLKBUF*% CLKINV*% cell 4c »
3| Selected Cells *
Output Specification Files 2~ & % Clock.ctstch » 4%
5.2 w3 terminal { ¥ # — i terminal » # &_encounter -2 terminal ) » i * =
F S iE 48 2 2 Clock.ctstch » #- MaxDelay % 5 1ns 2 MinDelay % =
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Ons > G5 {SaLr o
(& #-iz= B @K set_clock_latency = default & > e &4k delay 7 Z-+ »
73 s tool € B F PEE meet im0 o] v AF)

5.3 w 3] Synthesize Clock Tree Form » Clock Specification File i% ¥
Clock.ctstch » 3%

54 CTS & dis ¥ flogiLq I & @ clock timing chig % » & 87 &

clock_report/clock.report 425 £l % » 5 7 F iXF ## & constraint
6 #4i7 Clock =>Display—>Display Clock Tree...

6.1 # Display Clock Tree form 42 7 Display Selection % i» i Display Clock
Tree 2 All Level -

6.2 *» 3] physical view > 3= net display disable - ﬁ%‘u? ™2 ¥ clock tree cha #

6.3 Clock >Display—>Display Clock Tree... » i£ Display Clock Phase Delay -
iz 4 % 77 phase delay & g€ » Fd gk o

6.4 24 {7 Clock - Clock Tree Browser... » % Clock Tree Browser Form i%
CLK - ’

6.5 # Clock Tree Browser #2.i% Display = Hide/Show ->...Input Tran ﬁf‘u? ]
7 ¥1#+ - & leaf instance & & ¢ input transition time

6.6 Browser >Close » B B Clock Tree Browser

6.7 Clock ->Display > Clear Clock Tree Display

(Gx ¢ Edit 3 — £ :E 58 7 1R A £ § 2z clock tree)

Design ->Save Design as = SoCE... » 7 = cts.enc

£ #— =t Timing analysis > Timing = Analysis Timing > Design Stage i%

Post-CTS >

9.1 % WNS £_§ > # Timing > Optimize... » i Post-CTS > :

92 €47 9.1 2% 3 WNS 2 » £ 542 cts.enc

Ql: s WNS &_% 2? ; TNS £_% %7 °

Route Power
10 Connect Powerpin
10.1 Route ->Special Route...
10.2 Net(s)¥ * VSS VDD
Route ¥ % ™ Standard cell pins%
#- Color control s" Net 3% = # ¥ & » i&? 4
F| = + = power ring *
11 # % Special Net e7 DRC % connectivity
11.1 Place > Refine Placement...,
#- trial route o signal net #% “ﬁf

".‘Ell“\

1| core cell = power 8
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11.2 Verify > Verify Geometry...,
4_% 3 i i@ geometry violation ?
11.3 Verify Connectivity..., Net type i Special Only, Check B~:j" unrouted net,
4_%F 3 i violation ?
(dv% 3 = @@ chviolation » & — i 38 % f B 2L E P~ violation s
RELABTUBIRFI BT 287 MEA4 1L3mL7 £ 3 violation)
12 Add IO Filler
12.1 7% encounter terminal % = addloFiller_tpz.cmd
encounter> source addloFiller_tpz.cmd
122 ¥ v 3] 10 pad ehZ IR HL %
13 Design ->Save Design As >SoCE--- 3 = powerroute.enc » 3 Save

Routing
14 Route
14.1 Route ->NanoRoute ->Route...:£ Timing drive f- SI Driven
i¥ Insert Diodes » Diode Cell Name ﬁia?] »~ ANTENNA
14.2 % Attribute
7 NanoRoute/Attribute form 42
14.2.1 1% Nettype(s), Clock Nets
14.2.2 Weight: 10
14.2.3 Spacing: 1
14.2.4 Avoid Detour: True (& 2 %_Route as short as possible)
1425 &
14.3 NanoRoute form 3 OK » ¥ 42 routing
7 | 7 273 violation? (10 filler + & 3% overlap violation » iz ¥ 12 &
12 : Tools - Clear Violation)
Q2: Routing . # 74 ¢ Total wire length % um o
15 Timing Analysis, Post route Optimization
15.1 Timing ->Analysis Timing
Design Stage ¥ Post-Route
Analysis Type: Setup
15.2 ¥ WNS % § 9] & 15.3 7 f?ﬁﬁf‘uﬂ‘-‘?l 154
15.3 Timing ->Optimize
Design Stage: Post-route
4r:E Max Fanout

H

- 2 ¥ % 153 5 WNS 3 it e ot
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16

17

18

19

20

15.4 = 15.1 - iz #- Analysis Type #z 5 Hold % 4 475 5 hold time
Q3: Setup time analysis: WNS = ;s TNS = °
Q4: Hold time analysis: WNS = ; TNS = °
15.5 £ 3% 4% » Design - Save Design As > SoCE... % = routed.enc
Add Core Filler
16.1 Place >Physical Cells >Add Filler... » # form 42 4% ' iE 1 ¥ Cells
List 42 > ¥R e filler 44 4c ~ % ¥ Selectable Cells Lists #2 -
16.2 % Add Filler form #23% OK  encounter p # & # < e filler e 3] & /| &1
filler
16.3 Verify Geometry...,
16.4 Verify Process Antenna..., @
16.5 Verify Connectivity, & All, £ unrouted net...,
16.6 Design ->Save Design As >SoCE, 5 = corefiller.enc
Finish
17.1 Design ->Save > Netlist..., Netlist File 3 CHIP.v,
17.2 Timing ->Calculate Delay..., 2" Ideal Clock, i+ = CHIP.sdf,
17.3 Design ->Save >DEF..., 2:iE Save Scan - File Name 3 CHIP.def,
Add dummy metal
Route > Metal Fill >Add..., B:}" Tie High/Low to net(s) > 4 OK » % i# layout
fjf‘ur‘rﬁt dummy metal 3 ;%
iwh EF 5 chipoutF 8- K & At o7 B3 k% 3 594 b dummy
metal *
Add bonding pad
19.1 w | unix terminal
% perl addbonding.pl CHIP.def
19.2 w 3| encounter terminal
encounter> source bondPads.cmd
% 10 pad & ¢ E]x 4c F - & cell > ﬁ%‘u{bonding pad
Q5: How many bondpads are added (number of new instances)?
% 7 A LVS %7 22 posim extraction pF ¥ 12 4% 3 10 power i % » & % export
GDS z @ # 10 power pad #F 4x + power Iabel’%p*.%ﬁe?] >t ¥ e+ T &0
power pad % 10 ground pad ¢t & bounding pad + (71 & :label - = & = & pad

IEERES

20.1 Edit > Custom Object Editor- # Layer %2@?1 » METALS #= enter»iE Text
text ﬁi%| » 10VDD > Origin X ﬁi;'l > 1123 Y ﬁa?] » 282> Heightﬁ%l > 10>

# |Add to Lis

202 £ Textéi%J% IOVSS
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Origin X: 1234
Y: 337

20.3 [Applyl[Close - #4751 IOVDD 2 |OVSS 4 4 3|54 i 7f % sniz B
Design ->Save Design As 2>SoCE... » 5 = finish.enc

21 Stream out GDS

21.1 Design >Mode Setup..., = ##i% StreamOut page » B~ Virtual
Connection >

21.2 Design > Save »>GDS/OASIS... » Output Stream File 3£ » CHIP.gds
Map Filie: library/streamOut.map
Merge Stream File:3z » library/gds/tpz013g3_v1.1.gds
library/gds/tsmc13gfsg_fram.gds
(B BALRT ZRIER)
i¥ Wire abstract information for LEF Macros
Unit: 1000

21.3 Design ->Exit,
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Appendix: Power Analysis

1. Simulation-based power analysis
1.1 Design = Save <> Netlist... 3 = CHIP.v
1.2 Timing - Extract RC... » ¥ °
1.3 Timing > Calculate Delay... » #-delay 5 = CHIP.sdf > # & £ Ideal Clock >
# K -
1.4 41 * & 4 e CHIPVv 12 2 CHIP.sdf 14 verilog simulation 7~ 3 {7 3].ved 4%
(CHIP.vcd) » * & k & power analysis 3429 o
2. Power Analysis
2.1 3% = Power - Power Analysis > Set Power Analysis Mode... - 3 °
2.2 #4, = Power - Power Analysis = Run Power Analysis... » i VCD File »
BT FER
Scope: scope module
Start: start cycle
Stop: end cycle
2.3@]»&%1% ’ a‘%ADD » OK
2.4 Power analysis i 5 % % % CHIP.rpt - 55 CHIP.rpt & & ™ - Total Poer
consumption € 3 = B E > A % {Internal Power, Switching Power, Total
Power 12 % |eakage Power -
3. Power Graph
3.1 #4 = Power - Report - Power & Rail Result... » Start i¥ power Datebase -
j_ﬁi%] ~ power.db - iz B 4% k| 1 % power analysis #7 & # d1 %k s data -
3.2 Plot s Power Analysis Plot Type - :£ ip-Instance Total Power » Apply » 4
% % 41 % B cell v power consumption
3.3 % Action i¥ Clear Display » # OK i B power graph -
4. Rail Analysis
4.1 # = Power - Rail Analysis - Early Rail Analysis... » g* ! Early Analysis
GUIARE -
4.2 Net Name iE VSS - Power data :£ Instance Current File » ﬁie%l »
static_VSS.ptiavg -
4.3 # Pad Location File + i1 C » B+ 41 Edit Pad Location 4R % > % Net
¥ 223 ~ VDD » 2% 74 4 [Auto Fetch| » 2% 14 o Net 4 4238 » VSS » 2
stk
4.4 ¢ pF Pad Location List &% ¥ 1245 ¥ power/ground pad =i~ % » 3
A
4.5 w 7| Early Analysis GUI 4% > % Pad Location File # » CHIP.pp> 4% [OK|-
46 H 7 L2150 pdped Power & Rail Results 548 % » Plot s Rail

o
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Analysis Plot Type :£ ir-IR Drop > % Auto Filter 3 ’ » RS HE
:

4.7 Encounter % 1 IRdrop 0% » 57 2 ﬁ—ﬂ » ¥ 113 display control £
Instance ~ Net ~ Special Net % = un-visible » i ¥ & % & *» 4% color control
s switch bar 4 it § &8 BR Lo

5. EM power graph

5.1 % Power & Rail Results 48 % » Plot s Rail Analysis Plot Type :<:i%
er-Electromigraion Risk( % # & ©) » % Auto Filter #| Linear » |Auto
# :

5.2 Encounter #% ! Electron migraion = % -

5.3 t. Action ¥ Clear Display > 4 [OK]# B power graph -

Sk 1%
Y N e




