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p e i % Cadence P %34 % sk §T24 % 33 SOC Encounter 4p i 3L o
Cadence On-Line Document
Cadence = @ & F <~ i+ 433 % st > SOC Encounter % Cadence = # 2_ #ic &8 »
ok LS 38k suk LEF, DEF eF 2 12 2 SOC Encounter ey £ 14 % 33
% o
21 BrsRt 5
% /home/raidl_1/linux/cadence/SOC/cur/tools/bin/cdnshelp &
2.2 .5 LEF/DEF Syntax 3% ;2
Products = Languages - LEF/DEF 5.7 Language Reference - LEF
Syntax
2.3 ﬁ—ﬁ SOC Encounter 7 command line 45 4
Products - SoC Encounter - ...
i * search ¢4 iy ¥t pr Vi -4 T F & gy 4 (search topic, search
manual, ...) » &]4c search “addstripe” (* * i Powerplan 2. — &g £)

Source: These Labs are in the CIC standard flow (modified by Meng-Kai Hsu,
2011.11).



P&R Lab CVSD 2011

SOCE Lab (1/2): Circuit Placement & Power Planning

Lab p &7 Design import, Floorplan, Powerplan (Power Ring, Power Stripe)
Lab materials are available at “~cvsd/CUR/SOCE/SOCE_Lab.tar.gz”.
Please install “MobaXterm” for graphical interface before lab (available from
internet or “~cvsd/CUR/SOCE/MobaXterm_v2.2.zip”).
¥k oviojoe & cat ¥4 4 A design_data « CHIP.v ~ CHIP.ioc
2 % CHIPsdc # % CHIP.v # 3 & §_ % I%v * & = = Design F & % + CHIP
Z_module- }* module # 7 input/output pad 2 2 & # Design 2. Top module (#*
b * HE DCT T B ;), @ CHIP.ioc 2 & p| g % % & input/output pad 2_
# & CHIP = % swmut 3o = 5 gt ek & 2 Core power pad, I/O power pad 1/ %
Corner pad ; CHIP.sdc p]#_& 7 timing constraint » 2_ {& # timing analysis ¥
timing driven PR (Place and Route) ¢ * 1| -
3.1 Corepowerpad & & & * K ifafh ¥ p Mg org o
3.2 /O power pad i & &_* % i input/output pad A ¥ ik g 1 Z o
3.3 Corner pad £_* % #pad ¥2 pad power z_:f &% o
Bz SOC Encounter
4.1 9% source /usr/cadence/CIC/soc.csh
4.2 % encounter
ARAT AL & 4 b (F %’«*{ 7) > F1% SOC Encounter B fx2_ s ¢
#@* AR Fie o - 45 P @R p SOC Encounter ¢ terminal
(commandlineﬁig?]/\) Y- BRI ARtz e NI GUl fim o
Design Import
5.1 Design - Import Design...
5.2 Verilog Netlist > Files if # % ¥ ¢ “...” &4 130 Netlist Files z_ 15 3
T 2_{$iE B~ design_data/CHIP.v » # 7 3 Add > ¥ #- CHIP.v :h%jﬁi%l »
2 Verilog Netlist > Files # -
5.3 Verilog Netlist > Top Cell 32 ~ CHIP -
5.4 Timing Libraries T o =12 ﬁ Libraries ¢ ¥ 3% P 4.2 70> % & }3-%]
Max Timing Libraries:
library/lib/RF2SH64x16_slow_syn.lib
library/lib/slow.lib
library/lib/tpz013g3wc.lib
Min Timing Libraries:
library/lib/RF2SH64x16_fast@O0C_syn.lib
library/lib/fast.lib
library/lib/tpz013g3lt.lib
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Max Timing Libraries i & §_* &3+ & setup time- A Min Timing Libraries
Pl E_* %3+ E hold time» pt ¢ ¥ 123 SOC Encounter # & Timing
optimization p# ¥ 12 * wRit inverter £ _buffer -

55 LEFFiles
library/lef/tsmc13fsg_8Im_cic.lef
library/lef/tpz013g3_8Im_cic.lef
library/lef/RF2SH64x16.vclef
library/lef/antenna_8.lef
A% d » tsmel3fsg_8Im_cic.lef # 7 7 @73 ®WARFT M > AT TR
ERE I'ML?J » o

5.6 Timing Constraint File 3 » design_data/CHIP.sdc -

5.7 10 Assignment File 3 » design_data/CHIP.ioc -

.
X Design Import

Basic | mdvanced |

Verilog Metlist:
Files: |design_data/CHIP.v
Top Cell: auto assign 4 By User: [CHIP

Timing Libraries:
Mas Timing Libraries: |library/lib/RF25HE4:1 6_slow_syn.lib libraryslibssiowlib librargdit ...

Min Timing Libraries: |librang/lib/RF 25HE4x16_fast@0C_syn lib library/lib/fast lib library ...
Common Timing Libraries:

LEF Files: |library/lefitsmc1.3fsg_SIm_cic.lef library/eftpz01 3gd_sim_cic.lef libr: ...
Timing Constraint File: |design_data/CHIP sdc

10 Assignment File: |design_data/CHIP.ioc

Ok Save.. Load... Cancel Help

5.8 *r#& 3] Advanced -
5.9 Power
5.9.1 Power Nets # » VDD ; Ground Nets # » VSS (TSMC % =) -
5.10 RC Extraction
5.10.1 RC Extraction - Typical/Best/Worst Capacitance Table File = ﬁ
w 3 ~ library/tsmc013.capThl -
5.10.2 QX > Tech File & » library/tsmc13_8Im.cl/icecaps_8Im.tch -
5.10.3 QX - Library Directory 3 » library/tsmc13_8Im.cl -
5.11 Sl Analysis = CeltIC Libraries
511.1 Max cdB File &£ ~ library/celtic/slow.cdB -
5.11.2 Min cdB File 3 » library/celtic/fast.cdB -
5.11.3 Common cdB File 3 ~ library/celtic/typical.cdB -
512 ¢ *t& = & Design Import i ¢85 & ﬂi%l CERFET AP L AER
%2 fsFUSave.. e A Pk wAF R N o s e

N

w



P&R Lab CVSD 2011

B4 ULoad... e de il M-S P ek L e
513 g vhpt Lab © 57 54— B3K T CHIPconf > # il E #qt » o
514 # 7 OK
Global Net Connect
B4 B & H de 13 <0 Standard cell - power/ground pin i £ 5| VDD/VSS -
6.1 Floorplan - Connect Global Nets
6.1.1 Pin Name(s)3& » VDD > To Global Net 32 » VDD - 4% Add to List -
6.1.2 Pin Name(s)3& » VSS » To Global Net &2 » VSS - # Add to List -
6.1.3 #-1'b1/1°b0 :f 4% 1 VDD/VSS -
6.1.3.1 & # Tie High » To Global Net 3£ » VDD - # ™ Add to List -
6.1.3.2 % # Tie Low > To Global Net 3 » VSS > # 7 Add to List -
6.1.4 4+~ Apply > £ # Check » £ 4 Close -
yE D ",f T #ad i U bl/1T b0 3 VDD/VSS > svipErw Atz {s i
# » Tie high/Tie low cell (#*i# 3¢ 5.1.3) » H 4% B % > ¢ 3 4c chip
utilization o ¥ MR R enE > 4% 1'b1/1°b0 B 7 i o Check
PEV Ay € J1IR— & Warning o G IRFEELEE 'J&’,w*mo (g 2z o7
ﬁ’ﬁizr'r?‘ &~ 2k cell o)
Specify Scan Chain
d ** Design ¢ ¢ %3 4& » Scan chain > #7r2 % Jf 2 SOC Encounter 3# Scan
chain ehi> % (scan in, scan out) » ¢ # Z# 7 & terminal %] » command :
7.1 encounter> specifyScanChain scanl -start ipad SCAN_IN/C —stop
opad_SCAN_OUT/I
7.2 encounter> scantrace
AR eiz@ 67 0 oscan out & primary outputs - 3Z3m b & Jf specify #1
scan in ] primary output 7 scan chain » # gt 2 i x¢ y f@vzr— £r1.scan path -
Q1: Scan trace summary & 7+ i& # scan train & 3 % > # bits?
Floorplan
8.1 Floorplan > Specify Floorplan ... (1243 % F Design > # &+ i§ § K 2_¢)
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rX Specify Floorplan l = | E |&1

Basic | Advanced

— Design Di

Specify By: 4 Size - Die/IO/Core Coordinates

4 Core Size by: # Aspect Ratio: Ratio (HAY 1

4 Core Utilization; 0.8
~r Cell Utilization: 0.6509
~ Dimension: 42711
420.66
~ Die Size by: 919.21
912.66

Care Margins by: 4 Caore to 10 Boundary

V2 Core to Die Boundary

[ Core to Left: g0 Core to Top: g0
Core to Right: g0 Core to Bottam: g0
Die Size Calculation Use: ~ Max 10 Height 4 Min 1O Height
Floorplan Crigin at: 4 Lower Left Comer - Center
Unit: Micron
oK | Apply | Cancel | Help |

8.2

“.1

*5 3] Layout & # if s iz ¢ F B A Ao Design (DCT) » @ ¥ -
#enk ¢ % HL(SRAM_I0) | £_Design # # * 7| Memory block -
8.3 %yt ¥ 1w A SOC Encounter {24 it 4= 3 enfic » 975 eh 2
Place - Standard Cells ...
8.3.1 i # Run Placement In Floorplan Mode (Optimization Options =+ i
i% 78 Include Pre-Place Optimization % Include In-Place Optimization
FWP 3 iE) 0 3 OK
84 HiF=n2 {7 MEHEZ Fhdesign view (Amoeba view, ...) s € 5
¢ g g vy chcell 122 block 4iciE 2 core 42 G o gt A
& L ¥ Memory s ?c > 3% 5 Bildet T W3
84.1 * j & g- T Memory - £# Floorplan - Edit Floorplan -
Flip/Rotate Instances... » i # R90 > 4& OK » ' p¥ ¢ 2 A P en
Memory ¢ 54447 90 & % o

8.4.2 *» 3 3| Floorplan view > é’#&ﬁl U PER 2 BEE Memory € 3 RS

P iE R A F Memory chiz B 0 il F 2 ¢ - Memory #.3] Core
e B o(ex: A R
8.5 % Memory 4r + Halo
L BH IR FLFL Halo B2 T 3 § 4iciz @ <h Standard
cell » iz 72 {& Memory %A iadEs (Routing) PF+ 12 3 vt i+ 1%
> 2 3 & Standard cell # & Memory % [ -
8.5.1 Memory > Floorplan - Edit Floorplan - Edit Halo...
8.5.2 % Edit Halo form ¥ i # Selected Blocks/Pads (rx Z_3R & s7Memory
F A E P ek ) I A& 4 a0 E Placement Halo @ %A
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10

Top/Bottom/Left/Right = i f§ = 383 » 35 T H 5 & (30um) » %
oK » ¢ F I Memory ¥ [f] 3 7 - Blizch% i o
8.6 Timing analysis

8.6.1 Timing - Analysis Timing ...

8.6.2 Design Stage £ # Pre-CTS > &7 OK -
st pF Tool ¢ B 454 #7 trial route ¥2 RC Extraction » 3+ & 1} & 2k
delay s 1@ iz * STA (Static timing analysis) 4~ 47 Data path -

8.6.3 Tool & = 2z & ¥ 124 & Terminal FiJ/’a\%erfgm*%’vlﬁlﬁ m,j}
&_WNS (Worst Negative Slack) » 4% i B E&_f 0 P| & 77 B w0 e
Placement % % & ;* i 3] CHIP.sdc #Z & =1 Timing constraint -

Q2: ptpF WNS &_% 5?2 ; TNS 8_% %7 o

8.6.4 4% WNS H_f > SOC Encounter 7 — #f frem= = » fj.%{ﬁ 7
Timing Optimization (i & ¢ %% 3¢) -

8.7 fiax 4~ = Placement (Run Placement In Floorplan Mode)z_ {& » 2\ i
i"f?%%%'&a Full mode < Place -
8.7.1 Place - Standard Cells And Blocks ...
8.7.2 £ # Run Full Placement - 2~7j" Include Pre-Place Optimization > 3 i%
In-Place Optimization -
8.7.3 4% Mode - 4t iE Enable Clock Gating Cell Awareness » 4% OK o
8.7.4 4+ OK H 434 Placement -
8.8 # 7 Place > Refine Placement * & cell % 1= » o #x -
8.9 {# & 47— = Timing (ﬂﬁﬂ? 7.6) °
8.10 4-% WNS Z § > PJi& {7 Timing Optimization -
8.10.1 Timing - Optimize...
8.10.2 % N EE o &£ OKo
ERRIY
9.1 Design - Save Design as - SoCE ...
9.2 File name B % % placed.enc » - Save -
Create Power-ring
AR EFdrhcore ¥R ES S RINGETRRIEZS i IRdrop ©
10.1 Place - Refine Placement ... » & #34& OK o
B A & F A £ 4 timing analysis 2 £ ctrial route g % 0 v L
¥ Powerplan > tA% 32 2 i8¢ 4 3 Physical view 42 6 J & 5 s 3n
A A “,4rt 3o
10.2 Power - Power Planning > Add Rings ...
10.2.1 Net(s)3# » VDD VSS -
10.2.2 Ring Configuration
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10.2.2.1  Top/Bottom Layer #z = METAL7H -
10.2.2.2  Left/Right Layer :x = METAL6V -
10.2.2.3  Width #rzz= 2 -
10.2.24 3 %2 {s¥ - T Spacing % #f < Update °
10.2.3 *7 # 3] Advanced
10.2.3.1 £ # Use wire group, Interleaving °
10.2.3.2  Number of bits 3 » 15 -
10.2.33 #OK-
2 ¥ 115 3] Core $2 1/OPad 2. & % 7 — [] Power ring °
11 i 4 Power pad
11.1 Route -> Special Route ...
11.1.1 Net(s)3# » VDD VSS -
11.1.2 Route F i P~ Pad pins H & ¥ 7 E P > 42 OK -
W2 {5 ¢ 3 MG » iF Power pad @ ‘§if 47| Powerring * 6 o
12 Create Power-stripe
BB E L B % kg core pINeHiET T RS o
12.1 Power - Power Planning - Add Stripes ...
12.1.1 Net(s)3# » VDD VSS -
12.1.2 Layer :£ ## METALSG -
d At R create hE_E h stripe v 107 fin B A PIE
METALG » %= §_& 3=} §f enstripe > P|:5 # METALTY -
1213  Width % =_5 1 4™ Update -
12.1.4 % #& Set-to-set distance » ¥ % % % 100 o
12.1.5 X from left 2% #_3 150 » X from right 3% %_% 100 -
12.1.6 *7 # 3| Advanced -
12.1.7 # & Use wire group £ Interleaving » Number of bits 2% #_% 5 »
12.1.8 Seig
12.1.8.1  Omit stripes inside block rings
12.1.8.2  Switch layer over obstructions
12.1.8.3  Pad/Core ring connection - Allow jogging
12.1.8.4  Block ring connection > Allow jogging
12.1.9 *7 #% ¥] Via Generation » - ¥ 4 iE
12.1.9.1  Use exact overlap area on partially intersection wires
12.1.9.2  Spilt vias while encountering Obs and different net

Wires/Pins
12.1.9.3  Generate same-sized stack vias while encountering macro
Pins/Obs
12.1.10 # OK
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13

14

Q3: - & 4 » 7 A % (group) power stripes?
DRC Check
13.1 Verify - Verify Geometry ...
13.2 ¥ 4 €% 7 = e a7 Violations > &iz42 11 7 Violation $4F & 244 (F
L E AT placement & &+ & 45 & block) > F RIF Il w fjf‘u%‘—kiﬁﬁ;’ A=
13.3 tlayout + & 4o% 3 I X éh@ % > B4 = 7R85 DRC error »
ERIR
14.1 Design -> Save Design as - SoCE ...
14.2 File name B~ % % powerplan.enc » 4 Save -



