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Ԋ҇iEDA

¸ ԋ҈ iEDA ѧ￼ɒiɓ

¸ ᵌѱ 1: Infrastructure

¸ ᵌѱ 2: Intelligent

¸  אָ

¸ ῶẤấ╟ᾎḓEDAᶡ︠ ᾜ

¸ ὒ ᾚַײ ῑҭөַײEDAֿכᴦᾛ← ᵘἆῠ

¸ Ḫ♪ ᵘ EDAṩԎײַ

¸ ấ╟ ὓσ
¸ Gitee: https://gitee.com/oscc -project/iEDA

¸ GitHub: https://github.com/OSCC -Project/iEDA

¸ ữấGiteeỡGitHub ὥ   OSCC/iEDA ᴎᴴ Έ

https://gitee.com/oscc-project/iEDA
https://github.com/OSCC-Project/iEDA
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iEDAṩԎᵘAI⁴ᶙ

Logic Synthesis

Logic Compiler

Logic Optimization

Technology MapiMap -FPGA

Formal

RTL

AiMap

Analysis

Static Timing Analysis

Power Analysis

IR Drop

Electromigration

iSTA

iPA

RC Extraction

AiSTA

AiIR

Netlist

Sign -off

GDS II

iFP

iNO

iPL

iCTS

iTO

iRT

iPDN

Floorplaning

Placement

Clock Tree Synthesis

Timing Optimization

Routing

Netlist Optimization

Power Delivery Network

Physical Design

Engineering Change Order

Filler

AiMP

AiPL

AiTO

AiRT

AiCTS

Physical Verification

Design Rule Check

Electronic Rule Check

Layout vs. Schematic

iDRCAiIR



iEDA Tutorial

¸ ῼε2023ẉ6ῴζχῊẑ(iSTA)ᵙו (iPW)֫‘ṪԏᴣἩ 

¸ ҆Ῑα2023Ẉ7ῐβσṴᶂ(iFP)/ṴṔ(iPL)ᵘᾩẐҷצ(iTO)ṩԎᴢἆῠ

¸ ѕῼε2023ẉ8ῴζχiEDAᶢ ẕẚᵙAiEDA⁭‟ ҟ

¸ ᵺῼε2023ẉ9ῴζχῊ ‴ ᵀ(iCTS)ᵙṵ (iRT)ṪԏᴣἩ 

¸ ҋῼε2023ẉ10ῴζχṪ ῑṃ(iMap )ᵙ ṪԏᴣἩ ҟ

¸ Ԉῼε2023ẉ11ῴζχAiEDA₩ᶚ ṝҟ



Ṵᶂ(iFP) ṴṔ(iPL)ᵘᾩẐҷצ(iTO)ṩԎҞ

ᶬ ӯ ῭ Ḹԋ ▪

iEDA-Tutorial ҇ῼ 

2023/7/31



ɇɇ◓Ᵽ

System Specifications

Functional  Design

Logic Synthesis

Tech Mapping

Physical Design

Physical Verification

Sign Off

Layout Processing

Fabrication

Architectural Design

Package and Test

Floorplan σ︢ḦDieᵘ
CoreᶼṆε︢ḦIOӇ ε
֭Macro Ὣᾄεײַ

⸗╟ εᾄ ◓Ᵽᴄӹ

Placement σὫᾄ ֜
ᴄӹ ᴿ←ַײӇ εὟԃ
ᶩӻᴄӹε ᾩẐҷצε
ӓỆ ҷ῏ אָ

CTSσ ᾩ ε
ὓ₤ѥFFַײᾩ pin Ḫ♪
ᾩ ᵂ₉εה ӈ  אָ

Routing σṃ ὓᴄӹ
pinַײNetᶇ Ḧַײ ṝṕ
εӓỆצTrackѕḪӋײַ
הεᾩẐתּ ӈε
ְ╤

Ṵᶂ ֭ ṴṔ Ṵ ◌ᶂ

Netlist
GDS II



ҹ ѭ



iEDA Tutorial ҆Ῑ

¸ Part 1 iEDA-iFP/iPDN ṩԎ῾ῶ ◕ јӓⱴα ᶬ β

¸ Part 2 iEDA-iMP ԋ Ἡ ε ḹԌζ     

¸ Part 3 iEDA-iPL ҟ ‟‗ Ӕּזљ ֮ ε Ӱζ

¸ Part 4 iEDA-iPLԋ Ἡ  ε ‐ζ

¸ Part 5 iEDA-iTOṪԏ‟‗ ⸗ớљԋ Ἡ  ε ⱥζ



iEDA - Floorplan ⁭

¸ iEDA ɆiFP/ iPDN
¸ ‰

- ḧ Ɑ

- ӠῊẑᾠᾩ

- Ӡ Ɑ ḧ

- ◑ ṵ ∂

¸ ԓḳ

- ⱱᶃִḊק

- I/OᴅӺ ֮

- ḣᴅӺ ֮

- ⱶתᴅӺᾣ

- ◊כּ ֮

Logic Synthesis

Logic Compiler

Logic Optimization

Technology MapiMap -FPGA

Formal

RTL

AiMap

Analysis

Static Timing Analysis

Power Analysis

IR Drop

Electromigration

iSTA

iPA

RC Extraction

AiSTA

AiIR

Netlist

Sign -off

GDS II

iFP

iNO

iPL

iCTS

iTO

iRT

iPDN

Floorplaning

Placement

Clock Tree Synthesis

Timing Optimization

Routing

Netlist Optimization

Power Delivery Network

Physical Design

Engineering Change Order

Filler

AiMP

AiPL

AiTO

AiRT

AiCTS

Physical Verification

Design Rule Check

Electronic Rule Check

Layout vs. Schematic

iDRCAiIR



iEDA ɆFloorplan ᾐӋ∫

iEDA - Floorplan Flow

iFP_DB

iERC_D
B

Ḣᴄӹ ֭

Place Macro

ṴṔ Blockage

Ṵ  Blockage

Ṵ  Halo

IOᴄӹ ֭

Place IO Pads

Place IO Ports

◌ᶂֳḉצ

Init Die

Init Core

Init Sites

Create Rows

Create Tracks

iFP_DB

iERC_D
B

◓Ᵽᴄӹᾄ

Place Tap Cell

Place Endcap Cell

Place IO Filler

iFP_DB

iERC_D
B

⸗╟ ֭

Global Net Connect

Power Ring 

Power Grid/Stripes

Connect Marco 

Connect Port 

Create PDN

Global Connect 
Macro Placement

iMP

AiMP

 VS ←



iFP / iPDN Ҭ‘῾ᶂ

iEDA -
Floorplan

.v(RTL) / .v(netlist)  / .def / . lef  / .lib / . sdc / . spef  / . sdf  / . gds / . sp 2 1prgho ɖ

iDB ᶡ︠ᾎὊẒ

iDM

Init Design IO Placer

Macro Placement Tap Cell/Endcap

TCL

Database

iFP API

PDN Plan PDN Via

iPDN API

iEDA ɆFloorplan Flow

iGUI

iMP AiMP

Report

iFP Ɇҥֿב ῶ iPDN Ɇҥֿב ῶ



ה σ◌ᶂֳḉצ
¸ ⱱᶃִḊק

¸ ז ԋᾰҭ

¸ ḧSitesεIO Site Core Site Corner Siteζ

¸ ḧ ꞌזַּ

¸ ֳấRow

¸ ֳấṵ

¸  

◌ᶂֳḉצ

Rows

TracksαPrefer& Non -Prefer β

¸ ⱱᶃ

¸ ֧ᾭὯ



ה σIOᴄӹ ֭
¸ IOᴅӺ ֮

¸ Pad Placement

¸ Port Placement ε ζזּ

¸  

¸ ⱱᶃ

¸ ֧ᾭὯ



ה σḢᴄӹ ֭
¸ ḣᴅӺ ֮

¸ ḣᴅӺᾣ

¸ ᶭזBlockageεṵṕ ṵ ζ

¸ ᶭזHaloεṵ ζ

¸ PDNᵅ▐ ṵ

¸  

¸ ⱱᶃ

¸ ֧ᾭὯ



ה σ◓Ᵽᴄӹᾄ
¸ ⱶתᴅӺᾣ

¸ Endcap

- ᶴףּ ḣᴅӺᵕᶀ

- ᾦẔ ╦ јḾ ớ

¸ Tapcell

- ѭἍῶ‰֝ᴅӺ￼N ᵙ ẕώӗӭ ◊כּ

¸  

¸ ⱱᶃ

¸ ֧ᾭὯ



ה σ⸗╟ ֭
¸ ◊כּ ֮

¸ ֳấּכ◊

¸ Global Connect

¸ ‗ấḣᴅӺּכ◊

¸ ‗ấ‰֝ᴅӺּכ◊

¸ ֳấ Ṗּכ◊

¸ ‗ấּכ◊ ḓ

¸ ὶḣᴅӺ

¸ ὶּכ◊IO

¸  

¸ ⱱᶃ

¸ ֧ᾭὯ



iFPσTCLᵗҦ
ᵫѝṩԎ iEDA ה ᾭ

floorPlan init_floorplan ִḊקⱱᶃӡỤι ᵍDIEץ CORE SITEӡỤ

gern_track ἄⱱᶃTrackӡỤוּ

placeInstance place_instance ᴅӺᾣ ιḅ‛ᴅӺјḕᶈιֱӾּיὝḧcellmaster ֳấᴅӺιԜ ᴅӺᾣ

addInst create_inst ֳấᴅӺ

createPlaceBlockage add_placement_blockage ṵṕBlockage

add_placement_halo ὝḧḣᴅӺ￼ṵṕHaloιԎѧᴅӺӈ ọ Ṱ ᾣ ᶈⱱᶃѧ

addRoutingHalo add_routing_halo ὝḧḣᴅӺ￼ṵ Halo

createRouteBlk add_routing_blockage ṵ Blockage

addIoFiller place_io_filler ᾌᾣIOFillerιᾟὙᵺѦ ᶪӼט

addWellTap tapcell ᾣ tapcellҨᴣendcap

clear_blockage ▐ blockage



iPDNσTCLᵗҦ
ᵫѝṩԎ iEDA ה ᾭ

add_pdn_io ѭּכ◊Net▌זIO Pin

globalNetConnect global_net_connect ֳấּכ◊

createPhysicalPin place_pdn_port ᾣ IO Pinιћӈ Ὕḧ￼IO Cellᴣיּ ֘ḧ

sroute create_grid כἄ‰֝ᴅӺӗּוּ

addStripe create_stripe ◊כἄ‰֝ᴅӺ‍ẻּוּ

editPowerVia connect_two_layer ὶὝḧ￼ѣṖ￼ּכ◊

connect_macro_pdn ὶḣᴅӺ￼ּכ◊

add_shape add_segment_stripe
ѭὝḧּכ◊ ᶭכּז◊ ψḅ‛ ҃point_begin ᵙpoint_end ιᶭכּז◊ ￼ᵃῊι
ᶈpoint_end ᶑ‰♇ἔі ḓ



iFP/ iPDNἒᵒ
¸ fp_db.rpt εfloorplan ᵅ￼ⱱᶃᾭὯSummaryζ



iFP/ iPDNἒᵒ
¸ fp_db.rpt εInstance ζ



iFP/ iPDNἒᵒ
¸ fp_db.rpt εLayerӡỤ ζ



iFP/ iPDNἒᵒ
¸ fp_db.rpt εPinӡỤ ζ



¸ iFPᵘiPDNὝӖṴᶂ TCLὓᴬᵘFlowײԊַגּ֭

¸ӗ ṩ Ṷ

¸ΊΎ ֭

¸ ἄ iMP

¸ ἄ AiMP

¸ ѨḹGUIҐҊ

¸ י εAuto Macro PDN Auto Pins ζ



iEDA Tutorial ҆Ῑ

¸ Part 1 iEDA-iFP/iPDNṪԏ‟‗ ⸗ớљӔּזε ᶭ ζ

¸ Part 2 iEDA-iMP Ԋ ἆῠα Ḹԋβ     

¸ Part 3 iEDA-iPL ҟ ‟‗ Ӕּזљ ֮ ε Ӱζ

¸ Part 4 iEDA-iPLԋ Ἡ  ε ‐ζ

¸ Part 5 iEDA-iTOṪԏ‟‗ ⸗ớљԋ Ἡ  ε ⱥζ



ḢᴄӹṴṔ -ṩԎצח iMP
¸ ḢᴄӹσIntellectual Property(IP) –εӔḄσRAM εROM

¸ ◕ σḢᴄӹᾎ Ṇ҇ ֜ᴄӹε ᶼ҇ ֜ᴄӹε ᴈ₦ ᴀ

¸ Ṵᶂ ֭σIOṴṔ ḢᴄӹṴṔ ⸗╟ ֭ ᶩӻ◓Ὗԃ

¸ ἹỢσḢᴄӹṴṔṝ҇ṴṔḪ♪῏ấḉ₉ ε ҷצ ᶼεӆᾴἷ  Ӂ ṭᶼτ ᶼε

ᵘ אָ Ῠᶹεὒ ῴԍᵾ τҼ ○ḢᴄӹṴṔ ҧṩ ṶὫᾄѬѭ

¸ ҭөσ ṩט Ṷ ε֞ṇ ᾩ τҷצΉᶹָא εὝ ḢᴄӹṴṔ

26/22
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כֿ ԒḲ

01

02

03 ΊΎṜῗ



Ṵᶂ&ḢᴄӹṴṔσֿכ
¸ αProblem β
¸ Ԅ:

      ς ḣᴅӺ ᵀι

      ς ‰֝ᴅӺ ᵀι

       ς

¸ ‰:

       ς ᾣ ᶈᶁḧ ⁭ԓι

       ς ι

       ς ῳṇק ι

        ς ῳṇקῊẑι

       ς I ṵ ớ

ᾝ

ᾝ ‰ ᾝ

ῤ ̆ ̆



כֿ

כֿ ԒḲ

01

02

03 ΊΎṜῗ



Ṵᶂ&ḢᴄӹṴṔσֿכ ԒḲ

¸ᾛ←αHow β

Å ₩Ὁ ♀χ ᾭӪҸקἩ ιּ҈זᶈᵼ ᶽ ῞ ᾆ Ά│ῂ│ᴨệ

‛￼ừ֙їᾆ ֘Ά⁮

Å ᶢ҈ᶺ ⁭‟￼ Ọ │χ Ọ │ῗ Ẃּז￼∂ ῳҸק ￼Ά│

Ḝ￼ᶢ ộỳῗ ⅛ ℓ￼ṕ ῳҸ ‎‗ấԅṕῳҸ

Å ‘│: ấ₩ἄᾭḙ₩ᶚιӔּזῳҸקΆ│εnesterov , CGζ ֧ḣᴅӺ

￼ӈ

Å AIχẶקḙѽ



⁴Ἠ ᾛ←
¸ ⁴Ἠ ᾛ←ᾴ ẁⱴַײԄṔҷצ ←εԍ Ύ╟҇ᶀӋῥ

ᾔַ֙ײᴏ Ѧ᾿― ײַ ⁴Ἠ ᾛ← ⁴Ἠᶀ

Ӌῥᾔַײ εḾἄ῏ҷ

¸ ᶇ⁴Ἠ ᾛ←Ѧε ӽ Ḧѱ ѥ ֨ᾎεᴎҷצ ײַ

ᾎ֨ אָ ▒ᵄεᶇ ѥֳḉ α╗ẘ βַײ ᶞѦ ῡ

ἀחε ἀחᵄַײ ײַ ε—Ὂ Ḧַײ⁭♆ὓᴨἀח ӏѬ

ᾚַײặ׀ ὓּלε ╓ ӈ╗ẘεὔֹ⁭♆ὓᴨᾚ ײַ ẘε

ẉᶇ₤ѥ╗ẘі ᶵѕ їᾘַײ ҥ ε⁴Ἠ

ᾛ←ᴴҧ ╓ὥ ָԄṔ῏ҷ

Ҋ̔
1. ∆ ̔ ∆ ∆ Ȃ
2. ̔ ╠ Ҭ ꜚ̆ ⌠ Ȃ
3. ̔ ҍ ╠ ӊ Ȃ
4. ∞ ᴆ̔ ѿ ̆∞ ᵬҹ ╠

Ȃ ᶭ ԍ ╠ Ȃ
5. ᵞ ̔ Ҋ ‗ ԅ ₃ ̆

₱ ᶏ ᵞȂ
6. ᴆ̔ ᴆ∞ Ȃ ᴆ

ץ ⌠ ף ȁ Ҋ ⌠ѿ ⌠
Ȃ



⁴Ἠ ᾛ←

¸ Ḅӌⱴ⁴Ἠ ᾛ← ֗ḢᴄӹṴṔ ψ
¸ ⁴Ἠ ᾛ←ַײԊ σ

Á Ḧѱ - ẩ

Á Ғⱳᾚ -ἀח

Á ֨ᾎ- Ӂ

֟
E_1= 16H2V75VH34HV E_2 = 16H7H24H53VHV

ЎὅέίὸὅέίὸὉ ὅέίὸὉ

ᵀ

ὧέίὸὉ ‗ὡὒὉ ὃὶὩὥὉ

Å Area: area of the smallest rectangle 
Å WL : overall wirelength 
Å ƣ=user-specified parameter 

ä
Í

ÍÍ
ö
÷

õ
æ
ç

å
-+-=

Ee

ji
emm

ji
emm

HPWL yyxxyWL
jiji ,,

maxmax),x(



Floorplan ẩᴦṜᴖ

Å Slicing Tree[1] - 1986

Å Sequence pair[2] -1995

ÅO-tree[3] -1999

Å B*-tree[4] -2000

Å Corner Block List[5] -2000

Å Corner Sequence [6] -2003

Å Twin Binary Sequence [7] -2003

Å TCG, TCG-S[8] -2004

Å ACG[9] -2004

[1] D. Wong and C. Liu, ñA new algorithm for floorplan design,ò in Proc. Des. Autom. Conf. (DAC), 1986, pp. 101ï107. 

[2] H. Murata, K. Fujiyoshi, S. Nakatake, and Y. Kajitani, ñRectangle- packing-based module placement,ò in Proc. Int. Conf. Comput.-Aided Design (ICCAD), 1995, pp. 472ï479. 

[3] P.-N.Guo,C.-K.Cheng,andT.Yoshimura,ñAnO-tree representation of non-slicing floorplan and its applications,ò in Proc. Des. Autom. Conf. (DAC), 1999, pp. 268ï273. 

[4] Y.-C. Chang, Y.-W. Chang, G.-M. Wu, and S.-W. Wu, ñB*-trees: A new representation for non-slicing floorplans,ò in Proc. Des.Autom. Conf. (DAC), 2000, pp. 485ï463. 

[5] X. Hong, G. Huang, Y. Cai, J. Gu, S. Dong, C.-K. Cheng, and J. Gu, ñCorner block list: an effective and efficient topological representation of non-slicing floorplan,ò in Proc. Int. Conf. Comput.-Aided 

Design (ICCAD), 2000, pp. 8ï12. 

[6] J.-M. Lin, Y.-W. Chang, and S.-P. Lin, ñCorner sequence - a P-admissible floorplan representation with a worst case linear-time packing scheme,ò IEEE Trans. Very Large Scale Integr VLSI Syst., 

vol. 11, no. 4, pp. 679ï686, 2003. 

[7] E. F. Young, C. C. Chu, and Z. C. Shen, ñTwin binary sequences: A nonredundant representation for general nonslicing floorplan,ò IEEE Trans. Comput. Aided Des. Integr. Circuits Syst., vol. 22, no. 

4, pp. 457ï469, 2003. 

[8] J.-M. Lin and Y.-W. Chang, ñTCG-S: orthogonal coupling of P*- admissible representations for general floorplans,ò IEEE Trans. Comput. Aided Des. Integr. Circuits Syst., vol. 23, no. 6, pp. 968ï

980, 2004. 

[9] H. Zhou and J. Wang, ñACG-adjacent constraint graph for general floorplans,ò in Proc. Int. Conf. Comput. Aided Design (ICCAD), 2004, pp. 572ï575. 

Floorplan Representation

Slicing Tree



◌ᶂ ẩ
¸ ֫○‍[1]αSlicing tree)

¸ ẩ

¸ ἀח

¸ ïM1 (Operand Swap): Swap two adjacent operands.

¸ ïM2 (Chain Invert): Complement some chain (V = H, H = V ). 

¸ ïM3 (Operator/Operand Swap): Swap two adjacent operand and operator. 

¸ Packing σ ↓Ԉẩεᵄ ←-O(n)

¸ σO(n!2 2.6n /n1.5) 

            

ώмϐ5Φ ²ƻƴƎ ŀƴŘ /Φ [ƛǳΣ ά! ƴŜǿ ŀƭƎƻǊƛǘƘƳ ŦƻǊ ŦƭƻƻǊǇƭŀƴ ŘŜǎƛƎƴΣέ ƛƴ Proc. Des. Autom. Conf. (DAC), 1986, pp. 101ς107. 

ᴨ ̔ ̆ ,packing

̔ slicing Ȃ



◌ᶂ ẩ
¸ Ẑ֮ḽ[1]α Sequence pair)

¸ ẩ

¸ Packing σ

Á ᶡ҇ Ῠᶂσ

Á ᶡ҇῏ ԆԉḑẐ֮[2]  -O(nlogn )

¸ σO(n!) 2

[1] H. Murata, K. Fujiyoshi, S. NakatakeΣ ŀƴŘ ¸Φ YŀƧƛǘŀƴƛΣ άwŜŎǘŀƴƎƭŜ- packing-ōŀǎŜŘ ƳƻŘǳƭŜ ǇƭŀŎŜƳŜƴǘΣέ ƛƴ tǊƻŎΦ LƴǘΦ /ƻƴŦΦ Comput.-Aided Design (ICCAD), 1995, pp. 472ς479. 

[2] Xiaoping Tang, RuiqiTian and D. F. Wong, "Fast evaluation of sequence pair in block placement by longest common subsequence computation," inIEEE Transactions on Computer-Aided Design of Integrated 

Circuits and Systems, vol. 20, no. 12, pp. 1406-1413, Dec. 2001, doi: 10.1109/43.969434.

ïO(n2 ) = O(n+e),  where o(e) = o(n2)

ᴨ ̔ ץ ᴋ ̆pack

̔ ̆packing



◌ᶂ ẩ
¸ B*-tree [1]

¸ ẩ

¸ Packing σ

Á xᶐ σ

  - Ṫḑ σᴷәּג ᾛᶑѦ῏ӈַײᶑαxj = xi + wiβ  

  - ᴷḑ σѕᾛ ѥԎῑּגᵂxᶐ ַײᶑαxj = xi β

Á yᶐ σ

          - Ṫḑ σԎῑּגᵂyᶐ ַײѕᾛ ѥᶑαyj = yiβ  

   - ᴷḑ σᴷәּג ᾛᶑѦ῏ӈַײᶑαyj = yi + hi β

¸ σ O(n!2 2n /n1.5) 

[1] Y.-C. Chang, Y.-W. Chang, G.-M. Wu, and S.-W. Wu, ñB*-trees: A new representation for non-slicing floorplans,ò in Proc. Des. Autom. Conf. (DAC), 2000, pp. 485ï463. 

ïO(n)

ᴨ ̔ ̆ ,packing ̆
ץ non-slicing

̔ compackted
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¸ MP -Tree [1] :

¸ ֪֭σ

Mixed-Size Placement

[1] T.-C. Chen, P.-H. Yuh, Y.-W. Chang, F.-J. Huang, and D. Liu, ñMP-trees: A packing-based macro placement algorithm for modern mixed-size designs,ò IEEE Trans. Comput.-Aided Des., vol. 

27, no. 9, pp. 1621ï1634, Sep. 2008. 

(a) Two ïstage

(b) Floorplanner guide

(c) One - stage
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