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2.4.1CLE § B2 F& A ]

N e e s N E S I
reset _l_ -l
finish ,_I_
rom_a[6:0] —— B {7 %3z i% ) -+ & Address 4 ROM —
rom_q[7:0] —— 3% ®~ROM[rom_a[6:0]] =5 A4 }——
sram_a[9:0] - B {7 - T 3% % 41 o+ A Address . SRAM }—-—
sram_d[7:0] 2 % wsram_d B ~ Tk FISRAM[sram_a[9:0] 42 —
sram_q[7:0] 2 1% #Fsram_q T SRAM[ sram_a[9:0] J42 :§ B~ 75 L H—
sram_wen 2 B {7 - %_iv pF $SRAM i*Read (3% High) # Wri te (G Low) —
T1 T2

B+ - ~CLE R B2PF B ]

CLE & B4~ 41" > Reset — B Cycle (hpF i o

T1 PR gL > reset {8 7 % % 1) ROM Address B 4038 o= 215 o = L L f 5L & 3f B~
vRIB ht ~ - B Pixel 2 £ HF BB TRAFZIH 74 mi—a° FB - AR
o BB E A THELEST  SRAM =ut & BRI C ERG C EAR 0 2 BT ERAR
e p FRE D /E’E/z B> Aty ma MR T -

FERB PR MRS 2 F FE.8h00 ¥ B ~ SRAM {5 > T2 pF & 2k finish 2t 55
5 High> % & CLE T §i& i | 4 pF Host 24 € B 4 p # 4k % SRAM AZchF L 2 1 fafs o
¥ % % % € 11 Log Message ;§ d

:SRAM F R mEltz 2B - 3 ¢ 7= ¢ I ix® simulation time -

2.4.2 ROM_128x8 ~ SRAM_1024x8 2_ F* & W

3 M ROM_128x8  SRAM_1024x8 = 8 18 i R fp e Rt B A B s R @ o
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AN ERERFRABAE LA FAB-C-DefaEsn s B LEAE L ASB>CSD ) B4R
PR AUZHERET o AppE 0 RMAED R ERLITS T G RFK
B 0 ek P (CYCLE TIME) 2224 4 B S A T2 1 FElE o

S FARP - RVEEFF(Time) & @374
L 5 F I LH# APR = 2 {2 0 3417 Gate-level Post-layout Simulation #i-3 = £ » ¢ ) SRACHE P
B 324 A R g M B R AT g g0 B 0 kg Time =56827ns A o

Your CLE Result w.s. Expect Result is shown as below....
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------------------------- PASS- - oo - oo mmoo oo
err= 0

Simulation complete wvia $finish(1) atltime 56827 NS [+ 0
JStestfixture a.v:200 #( CYCLE/2); Sfinish;

ncsim= exit

3 : Simulation Time £ % B &4 @5 % o
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AP Z TG H(Area) & A=A
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1. IC Compiler Report Area 4 i1:
icc_shell> get_attribute [get_die_area] bbox
{0.000 0.000} {379.540 377.310}

=> Area =379.540 x 377.310 =143204.2374 um?

2. Encounter Report Area 4= &
encounter > analyzeFloorplan

o e e e ok ok ok o o ol ol o ol ol ol ol ol o o o o o o o Analyze Fluurplan ook o ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok ok o ok ok ok o

Die Areal{um”™2) : 142775.13

Core Arealum~2} : 135173.83

Chip Density (Counting Std Cells and MACROs and IO0s): 94.629%
Core Density (Counting Std Cellﬁ and MACROs): 99,950%

Average utilization : 100.000%
Mumber of instance(s) : 13332
Mumber of Macro(s) ;B

Mumber of IO Pin(s) ;45

Mumber of Power Domain(s) : @
o o o o e ok ok ok ok ke ke o o o ok ok ok ok ok ke R ok ok ok ok Egtimatiun Regultg ok e ok ok ok o e e e e ok ok ok ok ke e e

o ok ok ok ok o o o ol ol ol ol ol ol ol o o ol ol ol ol ol ol ol o ol ol ol ol ol ol ol ol ol ol ol ol ol ol ol ol ol ok ol ol ok ol ol ol ol ol ol ol ok ok ok ok ok ok ok ok ok ok ok ok ok

=> Area = 142775.13 um’
iL: dp 4 analyzeFloorplan € B3k e = = routing snig % - RiTa%dp 4 B R HI 7 £ 54

Kz dRRe AR5 40T ¢
S5 A X7z AxPr2 @R L

a~ H»iatmo RTLERE L mEg v Hxrim-

b~ % = Synthesis - * Gate-Level Pre-layout Simulation % % & #x -

c~ == APR:- # i< APR % & 78 g » Gate-Level Post-layout Simulation & % & 7z -

A APR 2 & £ 3F P
i. ¥ g % Marco layout (* % * ¢ 7 10 Pad ~ Bonding Pad) -
ii. VDD £ VSS Power Ring % & 3% 3k T & 2um » ¥ - &
iii. 7 % 4 Dummy Metal -
iv. Power Stripe 7+ 3 “4e— %2> H VDD ~VSS 5 & £ 3% 25 2um-e
(Power Stripe -8 * » 1 > - ¥ > KT 3 m ¥ 7 4r)
V. i+ & 4 Power Rail (follow pin) o
vi. Core Filler 73 & 4c o
vii. APR {52 GDSIl %732 2 4 o
viii. = = APR > DRC/LVS %= 2 & (L \iasr C 3ph) o

-11-



BHBRAZFELSEC
Score = Area x Time?
e
* j= |(Encounter) & -
Score = Area x Time? = 142775.13 x 56827 = 461064859373005

:x: Score é@y—‘ﬁ v e s L=k AR4F]

F5B:e @RIAPR ¥ B A2 7APR @ L 38 p 75 304 7 @ &£ > DRC/LVS s #8858 %
":FS lﬁ(a)u—r

PE B AEE S e

Score = Area x Time?x (DRC+LVS 4t 28 8% £ )

1. Score éﬁ/yiﬂz v el Lo ARYE

E5C:Eadstd» &A8aF APR> 2 DRC/LVS 4433 8 E A7iH 5 B 1 1+
PR B AT S N geT

Score = Area x Time?
=

1. Score %ﬁfy—‘ﬁ v el Lot AR
2. %% C- 4 APR % Fail - Area 12 Design Compiler # Report 1 Cell Area % i -
3. % C- 4 APR % Fail » Time 2 Gate-level Pre-layout Simulation % i o

E2xD:iagdAadH= %.&—'F*f » & 282 02 Al RTL Simulation » v 1% % 2 error L #kc#
4&""—‘5 ) A BAX R o

Score = Total error of All RTL Simulations

;i:

1. %% D Score 34 > 3% % #73 HEEerror B #civp 4o o

2. % D> AE&EF 2 APR ¥ 5 Fail » Area~ Timing #-7% & 3 g2

3. ¥ D> » 2 RTLSimulation &t 755 5 4~ Score A%~ (T error 4&>) » | & & K A&R4F o
4. £5 D> FHHB » SRAM chi L% - £ REWEAp I e > G4 © 23802 8°h00 B »

3 SRAM » BI3=A % 5% R4k 4R 5 Fail(% 5 3£ @ & cherror #c® =1024) » 32 &, |
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g A G PREE TR L SR K TR R R S e B G A pRE R iR R AR

Vit C A TARERE e D AEA T R T AR F L PO R T e E

R ;é R Hh R R IL A FP e P P A SR 2 BRI e G Y P AR
s _i—:‘;{),l.ﬂt,*l)i

s A 3K 34 (For Verilog)
LT e et R A

3 RPHEERD

ik B

CLE.v x%dﬁ AT R R AR 2 @ 5k .@iﬁi;]/:': N
2+

testfixture_a.v AEE - = B TestBench» = ‘e jpli& ¢ 5 32x32 pixels

testfixture_b.v 2 o if e

testfixture _c.v

rom_128x8_a.v CLE R i ¢ * I|eh= 2 32x32 pixels 2. #2 > @ e

rom_128x8 b.v ROM #% %42 o § Wkt ook 5 3 rom_128x8_a.v % %

rom_128x8 c.v B* g B3 B~ i AL rom_128x8_verilog_a.rcf ;

» % HoERECH 5 Tl rom_128x8_b.v ik FE 0 ¢
o F% R T R rom_128x8_verllog_b.rcf’ TR~

#’a;!

Il = A% @ 4% include 3] TestBench
sram_a.dat sram_a.dat = B] ©* a e Golden & % 4% -
sram_b.dat sram_b.dat % B 5 b = Golden & % 4% % -
sram_c.dat sram_c.dat = B] ©* c ehGolden & % 4% -

It = A& e A4 » 3] TestBench o

i¢ * Design Compiler i= & = g« IC Compiler Layout
ES AR MU - é,&% f # i Library AT T

¥ > p 73z SearchPath ef3k T_- /3% P B L A
& APR>» X Z i * worst case library -

Design Compiler % & = z_ Constraint ﬁ%* ° 5 I H¥

.synopsys_dc.setup

CLE_DC.sdc ,
- i RpFigicycle Rk T o AR TR AM S
’3—)’7 g iT o
Encounter & IC Compiler i Layout z_ Constraint £
CLE_APR.sdc

7'7"9“% VikE Rp F3eccycle R o LR C
E 253 %givﬁpi“tc’
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#i¢ % CLEv - &7 CLE B2 33 o H e L~ i/~ 3w 4 4o #77

“timescale 1ns/10ps

module CLE ( clk, reset, rom_g, rom_a, sram_g, sram_a, sram_d, sram_wen, finish);
input clk;

input reset;

input  [7:0] rom_q;

output [6:0] rom a;

input  [7:0] sram_g;

output [9:0] sram_a;

output [7:0] sram_d;

output sram_wen;
output finish;
endmodule
2. ~4E% = = Pattern & ipJ: ¢ testfixture_a.v ~ testfixture_b.v ~ testfixture_c.v - T8 4% ¢ * 32
MRS KERS 0 $F 4 X RLR rom 128x8 a. v~ rom_128x8 b.v ~ rom_128x8 c.v
rom_128x8_verilog_a.rcf ~ rom_128x8_verilog b. rcf ~ rom_128x8_verilog c.rcf -
sram_1024x8. v~sram_a.dat~sram_b.dat~sram c.dat &+ BRh%k > F P o P &TF |
3. Ak iren TestBench &% » 7 7 M 4c B 74w % 3 cnfif 4o ™ ¢
“define SDFFILE "./CLE_syn.sdf"
‘ifdef SDF
initial  $sdf_annotate('SDFFILE, u_CLE);
“endif
[
1. SDF # % i A 713 :x SDF § %4 & 2 & 4;_&7#%3-%&
2. 7 Test Bench ¢ a4 ypH i+ 4t 5 ifdef SDF sy it » 2 p e 8 3% & Test Bench 7 12 i¥ 2 RTL #i&

B F o SHCEE Layout BHGR Y TR o LR § S F &6 2 Layout {8 B > Ak
5 4v— B g +define+SDF” » = ¥ i JiHd% o

ciF &t % NC-Verilog i % - 2t A > A UNIX THRET G 4p4
> ncverilog +ncmaxdelays testfixture a.v CLE syn.v —v tsmcl3 neg.v +define+SDF
+access+rw

it . # * Encounter ¥ APR 2 3"»%-}1’ » APR 3 efitig 4 4 + +ncmaxdelays $8k ¢ 31 R
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i C R PR IP
5FF R FTH D+ RTL > Gate-Level & Physical = f 1y B > MAE R EAElE o L L
& ez A @t 1license, » & * Multi-CPU -
» RTL £ Gate-Level F# £ : %"Q%dﬂzd» Jp i& 7 RTL simulation 2 Gate-Level simulation » -#¢
BFEGFWAFHREL CYCLEKET > # i 2 20 Ak -
> Physical F#fx » ¢ Z 2B LR
L iy 200 & R FRRED LA layout (GRim2 &30 & R L0 RE) -

2. %= post-layout simulation : z;;%iﬂz\& B * P&R #88 B 912 netlist 48 sdf fh= =
post-layout gate-level simulation » 12 = 4 % IC Compiler ~ Encounter & #& # #83. netlist
gsdf B 9o 3 o

i. & * Synopsys IC Compiler % » 34 {7 # Fp4cT
% IC Compiler i 4L % & ™ BhiF
“ File > Export > Write SDF...”

Specify Version Version 2.1
Instance 7% EH]

File name CLE pr.sdf
Significant digits 2

14 OK] «

¥ 4p 4 ¢ write_sdf -version2.1 CLE_prsdf

“ File > Export > Write Verilog... ”

4 #& Default

Output verilog file name CLE pr.v
Output physical only cells disable

Wire declaration enable
Backslash before Hierarchy Separator Enable

All other options Default value

{3 OK] «

ii. & * Cadence Encounter dﬁ" PR AT
% Encounter AL § T ZhiE

“ File = Save = Netlist... ”

Netlist File CLE pr.v

All other options Default value

£ 0K -

“Timing > Extract RC...” - 3 [OK»
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“ Timing = Write SDF... ”
Ideal Clock Disable
SDF Output File: CLE pr.sdf

# OK] -

%= DRC & LVS Z%i# : a’t}iﬂ"'v»,‘ﬁu}i #rig % 2 P&R P 72 DRC & LVS %%
#it =% DRC & LVS %% » 11T 4 % IC Compiler ~ Encounter = &k ##P R 7%
% °
I. & * Synopsys IC Compiler Jﬂz ' Se7 DRC &2 LVS # Bp4e™
# IC Compiler Layout 4L % & & Bh:iE
“ Route > Verification > DRC ...”
Read child cell from Cell view

All other options Default value
#[0K -

#-pe 4 Error Browser A% -5 FH A (A A EFF &0 £ 7 p 71 Layout
3] 0 i# Violation 5 i o

“ Route > Verification > LVS ...”
Pins not connected to a wire segment(Floating port) |disable

All other options Default value

#[0K -
gl ) Error Browser A& » A F A F 4 F 7 A 7212 30 B Violation

:: l,’ o

ii. i * Cadence Encounter —"Ff » %78 DRC #2 LVS #H FheT
% Encounter AL § T ZLiE
1. DRC=# @ i “Verify - Verify Geometry... ” Default & - 3% OK] -

= Verify Geometry | |

Basic | Advanced

Verification Area

& Entire area
 Specify [Dray. Wiesy Araal
K1 oy i}
H2: o vz i}
Check
 Minimurn Width # Minimum Spacing
M Minimum Area ™ Same MNet Spacing
» Short _ Geometry &ntenna.
o Cell Overlap __ Off Routing Grid
 Insufiicient Metal Overlap o Off Manufacturing Grid
» MinHole » Implant Check
» Minimum Cut » Min3tep

» Via Enclosure
Allow
& Pin In Blockage
& Sare Cell Violations
Different Cell Violations
Overlap of Pad Filler Cells
Overlap of Routing Blockages And Pins
Overlap of Routing Blockage And Cell Blackage

m Apply Reset Cancel Help |

. % DRC 3 % 2 & 3% » 3% “Tools -> Violation Browser... ” & p i 7] -
-19-
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2. LVS&# ¢ iE “Verify - Verify Connectivity... ” Default & » % oK«

Verify Connectivity

Net Type

& Al

~ Regular Only
« Special Only
Nets

& Al

« Selected

 Mamed
Check
» Open » UnConnected Pin & Unrouted Met

— Connectivity Loop » Dangling'Wire (Antennay ¥ Weakly Connected Pin
— Geaometry Loop  _ Geometry Connectivity _ Keep Previous Results

— T5Y Die Abstract File

Verify Connectivity Report: CHIF.conn.mt =
Report Limits
Errar: 1000

Warning: 50

Set Multiple CPLL.

Apply Cancal Help |

35 F LVS 3 8 2 &3 3iE “Tools - Violation Browser... ” 4 ¥ Ji 7] -

“ar D =R %

AT ERRET T B BN ()RTLdesign » & 4 F I $3% = s F K3 0 RTL code -
FRFHBE LA G 5 BRI FAAL ML 2R FehE module ArRiE R 0 M AEFE(T
AP 0O E R (7R S (2)Gate-Level design s rd & = did8 7 A 4 i gate-level netlist > 2 2 g
1 SDF 4 : (3)Physical design » #& * Synopsys IC Compiler 4 » 332 13 4% & Milkyway Library %

Ap B z’v’vdesign database’/i%ﬁau - B A% % -i¢ * Cadence Encounter —'F% ##- Encounter 4p i = design
database ( ¢ 7 .enc % &2 and .enc.dat b &) Big= - BAHF o BRI IR 40T D BK L
# de5|gn database P £ & f 5 your_lib” > gt 7 A T g0 UNIX 4 0 B8 U W
F]”your_name.tar’sfg % o

>

W

> tar cvf your_name.tar your_lib

AREFU g £ 29 ARG T S P&R Tool s M - FRF ez £ ZR &
REgeEiz § JIMAEF -
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14

RTL category

Design Stage

File

Description

N/A

N/A

Design Report Form

RTL Simulation

*.,v or *.vhd

Verilog (or VHDL) synthesizable RTL code

Gate-Level category

Design Stage File Description
Pre-layout * syn.v Verilog gate-level netlist generated by Synopsys
Gate-level - Design Compiler
Simulation * syn.sdf Pre-layout gate-level sdf
Physical category
Design Stage File Description
*.tar archive of the design database directory
* . gds GDSII layout
P&R DRC/LVS NHfE{F DRC/LVS Report f&2£! - Z=4F Design
report Report Form %] DRC/LVS §znsdd = H]
A o (H R O (EEEERY)
Post-layout * pr.v Verilog gate-level netlist generated by Cadence
Gate-level - Encounter or Synopsys IC Compiler
Simulation * pr.sdf Post-layout gate-level sdf

N E Mk RN 5

BT e PR R R A5 SRR T o Bdp £ R R 0 T R R AR

Wik- BERET > HIdoT:
i p & frhome directory 2 = — B ATP & > L FErT R Tesult” Bilde -

1.

> mkdir

~/result

#erigss D & Ko R AT W T result & P 4 o e

> ¢cp CLE.v

> ¢p CLE_syn.v

~/result/
~/result/

% Design Report Form ® » 3 » #7 % cjp b T3 o
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e F RS

Lo FE 5P B4R AT IR

Vendor Tool Executable

Virtuoso *1 ictb
Composer ictb

Cadence ; :
NC-Verilog ncverilog
SOC Encounter encounter
Design Compiler dv, dc_shell
VCS-MX VCS
IC Compiler icc_shell -gui
Hspice hspice

Synopsys Cosmos Scope *1 cscope
Custom Explorer =1 | wv
Laker =1 laker
Laker ADP+1 adp
Verdi =1 verdi, nWave, nLint
Calibre =3 calibre

Mentor : 5
ModelSim vsim
Vi vi, vim
gedit gedit
. nedit nedit
Utility

pdf reader acroread
calculate gnome-calculator, bc -l
gcc gcc

+

EDA #ic%8 77 p & * fhlicense ¥ ¢ K TR = » * IR R T
*1 Zackgre @ * 1% license
*3 ZackgrL e @ * 3 % license
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oG R TRE

KITFRE ¥ ¢ Jusr/cad/icc2016/CBDK_IC_Contest_v2.1

P i

ICC/
tsmc13gfsg_fram/
tsmcl3 _CIC.tf
macro.map
tluplus/
t013s8mg_fsg_typical.tluplus
t013s8mg_fsg.map

SOCE/
lef/
tsmc13fsg_8Im_cic.lef
antenna_8.lef
lib/
slow.lib
streamOut.map

SynopsysDC/
db/
slow.db
lib/
slow.lib
Verilog/

tsmcl3_neg.v

Phantom/
tsmc13gfsg_fram.gds

ICC core library
ICC technology
layer mapping file

t13 tluplus file
t13 tluplus mapping file

LEF for core cell
LEF for antenna

worst case for core cell
Layout map for GDSII out

Synthesis model (slow)

timing and power model

Verilog simulation model

Standard Cell GDSII file



Design Report Form

Z » & %.(login-id)

RTL category
Design Stage Description File Name
RTL >~ BDL #4718
Simulation (351 A Verilog BY VHDL)
RTL RTL A ZE447H
Simulation (RTL Netlist file name)
Gate-Level category
Design Stage Description File Name
Gate-Level fEZE44FH
(Gate-Level Netlist file name)
Pre-layout e o 7o
Gate-level Pre-layout sdf fEZEHATH
Simulation Gate-Level simulation, FH{fEHAY )
CYCLE Time (FREEIBELIAE ERE) e
Physical category
Design Stage Descritpion File Name or Value
{#iF~ P&R Tool

P&R

(E5EE A I1C compiler B¢ Encounter)

AT ERIEMEZE %M (Library name)
(ICC: Milkyway Library Name,
Encounter: xXxxXxX.enc.dat )

DRC FHrdEEE (ex: OfH)

LVS $HER4EEIE (ex: OfF)

i fEtERE ZE 418 (GDSIT file name)

i 5 EfE (Layout Area) (

) um

Gate-Level fEZE4TE
(Gate-Level Netlist file name)

Post-layout

Post-layout sdf fEZEHTE

Gate-level
Simulation

Post-layout Simulation ffffdFHHY
CYCLE Time (3EHEEMEEITIREIENE)
(A =4S K) Ex: 2. 9ns

Post-layout Simulation Time
(Simulation Time,ex: 56827 ns)

Time = ? (FF5H =4HEHFHYEAE)

Over All

BBTERN Z FHa 2 (ex: FHe n)

HAERBHETE (Any other information you want to specify: (YIEETHFEL .. .)
WEAR N ORI E
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