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OSEDA: Open-Source Electric Design Automation

lere Lane [2] *1: OpenlLane 2.0 L L #FEFRL TL =

m (|H) eFabress O T AL EIRERETY—ILF—2"
ORTL #AALEBELA79REE S (RTL-to-GDS)
0 & RXTY7IXEEFD OSEDA % 5| H
= OpenDB #FL\T OSEDA &> — L L RIZH#E
0130 nm X O7ORATo/A0RIFIZFa—2nTLNS

Table 2. OpenLANE Tools.

DESIGN STEP | EDA Tool
Logic Synthesis Yosys and ABC
DFT Scan Insertion Fault
DFT ATPG Fault
Formal Verification Yosys
Placement RePlAce and OpenDP
Routing FastRoute and TritonRoute
CTS TritonCTS
Extraction Magic
o Timing Analysis OpenSTA
GoSI Chip Floorplanning PADGen
LVS Netgen
DRC Magic
Figure 2. The OpenL ANE Flow. GDS Streaming Out Magic

[2] M. Shalan and T. Edwards, Tim, “Building OpenLANE: A 130nm OpenROAD-based

2026/5/6  Tapeout- Proven Flow : Invited Paper,” in ICCAD, 2020, pp.1-6
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n TH0/00ITYELY ABC

m DFT:Fault

m JO775  NEL

m /LB E : RePlAce,
OpenDP

m J0OvJ &R : TritonCTS

m 7' O—/\)LE2ER : FastRoute

m FEHAEC#R - FastRoute

n F{HHEHREE : Yosys

m 7T H&EELE - Magic
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m DRC#&EE : Magic
m LVSHEEE : nertgen
m A FREE: OpenSTA
m SEATZEMRIER (1682 L1 L)

n R EAERICHEREZED
m Synopsys Design
Constraint (SDC) 3Ext s
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m [IC-OSIC ZfE5EHRFEE

O Institute for Integrated Circuits (11C), Jophannes Kepler
University Linz (JKU) D29 5Y—ILtvk
O Docker DAV TFHZFHATES

OB ALEEXLETRFEED Note [TFEEFHO>TULET
» https://note.com/akira_tsuchiya/n/nf770aa77b785
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s NRETHAZESEIZTS

O https://www.youtube.com/watch?v=AiF TwKdS2V4

m ENERSAK p17 [Z Tutorial 77 LA %S
O https://github.com/iic- Iku/kVIC 336007 ws25

O <« C @ github.com/iic-jku,

o Platform ~ Solutions ¥ Resources v

% lic-jku / lIC-OSIC-TOOLS ' Public

forked from efabless/foss-asic-tools

m Docker HDERET T 7AILIELL T D/INRTT7 IR
0O C:¥Users¥[1—H —#£ ¥eda¥designs
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https://github.com/iic-jku/kvic_336007_ws25
https://github.com/iic-jku/kvic_336007_ws25

%E:t#EE  RISC-V

=

[3]S.

Architecture, RISC-V Edition", Morgan Kaufmann, 2021.
[4] HZ-L-/\JR, TAEYR-NJR, "INJR&INJRAD[T14DRIL

Harris&Harris[3,4] @ RISC-V a7 Z &ML THEKS

FTHEER

ORISC-V a7 &T A2 BE, and/L—I)LZ simulate.sh [CH&
HES(EEE.v, BEEE? tb.v)

O it % SystemVerilog V5 Verilog (2

OAETIAV AV EATREIIC SRR o

Computer Architecture 74 Iyl L

= rd = RAM[{2'b0,a[31:2]}]; RISC-V Edition B O e

YFL-NYX, FAEYF - NYR
KIFHUY, 5o VT, PRI, KRR B

Harris and D. Harris, "Digital Design and Computer

EIgE et 02— 7 —% 75 F v [RISC—VIR]", R TX
FTAE—-TUtX, 2022%.
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m (R TAMMUFIZTHEEE
0 DataAdr=100 M) EfIZ WriteData=25 TH A M | 5E
0 “Simulation succeeded” E£7=I& "Simulation failed"&F&R <

Connected to 0484265d1460:1 (designer)

GTKWave - ./riscv_top_tb.ved

Narkers €

+ verilator --lint-only -I.. ke =l &= ) 136 ns L ursur

-Verilation EE Time
- Verilator: Built from ©.036 MB so reset=0
iles needing 0.000 MB clk=0

md

- Verilator: Walltime 0.022 s (elab DataAdr[31:0] 00080007
1 threads; alloced 31.094 MB

H : ~ PC[31:0] =00000030
+ echo -e '\033[1;32mIVerilog: alu e
n e elln G Instr[31:0] =40238383
IVerilog: axt
+ iverilog -g2005 -I../src
+ echo -e "\033[1;32ma: Signals

WriteData[31:0] =08000005
MemWrite=0
DataAdr[31:0] =7
ReadData[31:0] =xxxxxxxx
ALUControl[2:0] e
ALUOPp[1:0] wd[31:0] 00000005
I RtypeSub a[31:0] =7
he f1"Le for the'requgsted range [0:] funct3[2:0] £l [311 8] =X
VCD info: dumpfile riscv top tb.vcd
- - funct7b5 datapath

Simulation succeeded
s$stop called | opb5 ALUControl[2

./riscv_top tb.v:lUl:

** P gtgpfg} * % ReadData[31:0] =XxXXXXXXX
Flushing output streams. Result[31:0] =7
Current simu ion time is 195 t] a3[4:0] =07
SrcA[31:0] =12

SrcB[31:0]=5
alu
alucontrol[2:0] =001
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LibreLane [Z& A%

m [BIFRIZIG LT config.json & pin_order.cfg 2% &
O config.json : RTL W& RiI&I5RT, Eia

= ETEIX160 150 HNHEAE, BEL<EHMEMN KL

"DESIGN_NAME": "riscv_top",
"WVERILOG_FILES": "dir::../verilog/src/riscv_top.v",
"DIE_AREA": "0 0 320 300",

. (LLTFES)

O pin_order.cfg: EV D AR LGN EE

#E
WriteData[0]
WriteData[1]
L (LAUTRB)

O ./run_librelane.sh KVYZ=E1T
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B TNOIXWNLATORER ST
O0DRC/LVS (%73 X, Antenna ;2 AL KDH
s (BEFLLEAMEAEYD ROM [ZHYERICESK SNTI=1=6

Terminal - & OpenROAD - riscv_top A - O X

di /iew Termin 3bs File View Tools Windows Options Help

Untitled Fit Find Inspect Timing

VERBOSE No max cap violations found Display Control ®

Report Manufacturability (DRC) @

VERBOSE Running - Layers

+ Other

licon
li1

mcon

metl
via

met2

®

Inspector e®
Name Value

[°]
ae g

R R R R )RR R

Pin violations: 2
Net violations: 2 i
Check the report directory of OpenROAD.CheckAntennas. via2
met3

via3
met4
viad
met5
Nets
Instances
Blockages
Rulers
Rows
Tracks
Shape Typ...
Misc
Timing Path
» Heat Maps

Saving views to

Rk R R R R

Flow complete.
Classic - Stage 78 - Report Manufacturability

]
<

<

In... | Hierarch... = Timi... Ch...
Scripting 28

[INFO] Setting output delay to: 4

[INFO] Setting input delay to: 4

[INFO] Setting load to: 0.033442

[INFO] Setting clock uncertainty to: 0.25

[INFO] Setting clock transition to: 0.1499999999999999944488848768742172978818416595458984375

[INFO] Setting timing derate to: 5%

[INFO] No information on clock propagation in input SDC file-- propagating all clocks

Reading top-level design parasitics for the 'nom_tt ©25C_1v80' corner at '/foss/designs/kvic_ 336007 ws25-main/
librelane/runs/RUN_2026-02-24 09-07-19/53-openroad-rcx/nom/riscv_top.nom.spef'..

40.683, 325.467
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LibreLane TAL AL ZA4 T3 &{EL-0LN (FEE)

n FLALSA4T3)EFRATHIZIE PDK DEENDE
O PDK: Process Design Kit
O &t ESEGREHR-T—2I77/IL—H

B CCTRELSFATIIDERMLIVDE
oL A7 &SR :LEF (Library Exchange Format)
o243 (5 .lib (Liberty Format)

2026/5/6 Figul’e 2. The ODEHLAM Flow.
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m |IC-OSIC TlIZLLITFIZHFTE
O>473")

vi Ifﬂssfpdhsfshy13ﬁﬂf11bs reffahylSB fd sc hd/

0547 5")% LibreLane THO EKRE (config.tcl)
vi /foss/pdks/skyl30A/1libs.tech/openlane/skyl30 fd sc hd/confiqg.

# Technology 1lib

ienv(LIB_SYNTH) "$::env( |-le 1 /%1 (PDK)/libs.ref/$::env(STD CELL LIBRA
trenv(LIB_FASTEST) "$:: ( ) /%1 ref/$::env(STD CELL
trenv(LIB SLOWEST) "$:: (PDK FEHE (PDK)/libs.ref/$::env(STD CELL LIB

::env(LIB TYPICAL) $::env(LIB SYNTH)

B CNOZESHANIEALALSATI) LI EFEZED
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AT —R )L ZFTEHRETLED
n ALALRAVAT—REILEES A__DO—YB

B—

OXRERDD BERR
O B & E (Schematic) Z#<
O RIBRZEEZI L A7 rEHE< B
O fREL

= Design Rule Check (DRC)

= Layout Versus Schematic (LVS)

ORYSIELHEDOEEGELERTET D)
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2026/5/6



A7 S
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s Sky130AMDNAND2THI30L 1 ¥ —
O3 RTOLAVY—HEKETIL—ILEHmT-THELHD
n 18, BIR, AR—X, EREHHE7EL...(Design Rule)
OZDLETIAVNINGLATIORDEEMNKRDHLND

FEOL (2) e
B PC (Poly)

If PolyWidth < PolyNarrowThreshold

ooooooooo
ananananananan

lyToPdifSpace
tttttttt

Pc?lyEndTO eeeeeeeeee

EETALAY—

NgateToNdifSpace =~ =~ @ @7 " TN GateSpace B GateTo
NgateT@PolySpad DiffEnc

ppppppppp
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RAZSHBEBMEEILDAAZIVTETIL

m [B] R IE $E D 5%4f : Static Timing Analysis (STA)
ONRFDEILEEDHMNSNADRK R/IVEEZFE
s NADI-ZHEBDO/—FDIEFEIERZ
O a; = MaXjefanin()1%} + tpd,i
OSTADI D L)L BIEER (lib) HAE
x STA: OpenSTA (Open-ROAD), sta (yosis)
= .lib (Liberty): SPICE 22l — 3> TK®HS

20ps
ln D—p ay = 60ps ag = 80ps
30ps O
h D— ag=110ps
50 — W 30ps .
a; = 50ps
I; ]
D
L a4p=90ps
az = 20ps
ly O
ay=20ps
l, O
| D35=20p5
: 8g=20ps ] 40ps
l. & a1 = G0ps
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YTILDRAZT 54T

n EILDEELEHESPICETEEELS 1T 351k
O EHGELE: t,q = xx ps. BIEEIE: tyq = Xx ps

] 1%%%”%5#?(” a; = manefanin(i){aj} + tpd,i

2026/5/6

model delay as value Prop delay: t,q = Xx ps.
~_ o Trans delay: t,q = XX ps
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YLILDBRAZITS5A4TSY)

n )LDEELE HESPICETERHELSAT 311k

O EHGELE: t,q = xx ps. BIEEIE: tyq = Xx ps

X%%:’é'l%ﬁ?”i a; = MaXjefanin(i)14} + tpd,i
 BELEAIEVILOANBBEEZELE HERBEEITIKE

» EEREIERZ] a; = maXjetanin) (@} + tpa,i (tpapr i»Cload,i)

output load

— model delay as LUT
; — output
— S~— _ | delay LUT

2026/5/6 32 | | |

input

> slew

output load

—  output —
| slew LUT

input

> slew



YTILDRAZT 54T

n EILDEELEHESPICETE LS 4T 3Y)1k
O EHGELE: t,q = xx ps. BIEEIE: tyq = Xx ps
XE%;’@I]#H#?IJ- a; = MaXjefanin()1%} + tpd,i
n BIEEENFEILOANERELZLE NERME=TKT
XE?:"E”%H%?'J L 0 = MaAXjefanin(i)14} + tpd,i(tpd,p1; Cload,i)
m LILDOAT (Pl) [TEGLHEE-BAFEZED

R éu#ﬁ?” a; = maX]Efanln(l){a]} + tpleI (tpd PI;» Cloadl)

B )LIZxt LT SPICE 52 | outputload output load
L—2a  FHERTIEFENS t oT—T— Kﬂ#Plj t T 1T Kﬂ#PU
Pl; —_ __
model delay as LUT  output ___  output
— PON— " [| delayLUT _|- | slewLUT |
202656 33 ] —iinput 1 j_input
> slew " slew
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B ESOHTILEEAS?
OLA7 O FTrER->THES-TILEYFFEESE Y
O%432% :SPICE 22l —33Yy— AFITERER
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ALALEILZEEAD. . .5

B ESPOOTRILEEAS?
OLA7 Ok FTRES>THE ST ILEYRFHESIETYN
O2432% :SPICE ¥2al—3i3av— AFIFIEREY
n BELZZEFXTOTSLICOLEELD —
0 OSEDA Z{EA>FHS BERT LI
PYTHONC®58&5

OLATIRITRL =3 (W17 ER)
OF 4598544 (A432 7 )

= [5]

OSEDA: Open-Source Electric Design Automation 35
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PR: Open-Source EDAs for library design

s LA7 Oz —43[6] (OSEDAIZLTEHA)
OJAERFKFEOBENSIETARAMITLAT I MERK
n XTI TAH[7] (FAZ2T #i)
OSPICE 774 JLAERK, /\:Ll/—/a/ leertyH:'JJ

tranl: *title: delay meas.

180 nm

xinv. xdut.wl
vout
vlowt#branch
vhigh#branch
vin#branch
vpw_leak#branch
vnw_leaki#branch
65nm vss_leakitbranch
vdd_leak#branch
vpw_dyn#branch
vnw_dynibranch
28nm vss_dynkbranch
vdd_dyn#branch

“|u||ilillulllli|inll

:%H:HEEE |ﬂ

lIEDl |

No. of Data Rows : 8

Measurements for Transient Analysis

prop_in_out = 2.160853e-089 targ= 3.660853e-089 trig= 1.500000e-09
= 3.118792e-89 targ= 5.497948e-89 trig= 2.387156e-089
i 1.00286e-09
energy_end = 2,72157e-09

B570€vXTH/80RIFTLALATIOMER XS24 FIZLDEEIsim

[6] S. Nishizawa et al., “Layout Generator with Flexible Grid Assignment for Area Efficient Standard Cell,” IPSJ TSLDM., vol. 8, pp.
131-135, 2015.

2026/5/6 [71S. Nishizawa and T. Nakura, “libretto: An Open Cell Timing Characterizer for Open Source VLSI Design,” IEICE Trans. Fundam, 36
vol. E106-A, no. No.3, pp. 551-559, 2023.
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