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GW2A %% FPGA 77 fii: GW2A-18, GW2A-55, GW2A-18C.GW2A-55C
GW2AR %% FPGA 7= f: GW2AR-18, GW2AR-18C

GWI1N %% FPGA 7*/i: GWIN-1, GWI1N-2, GW1N-2B, GW1N-4,
GWI1N-4B, GW1N-6, GWI1N-9, GW1N-1S

GWINR %% FPGA 7= /: GWINR-4, GWI1NR-4B, GWI1NR-9
GWINS %% FPGA 7= fii: GWINS-2, GWINS-2C, GWI1NS-4.
GW1NS-4C

GWINZ %% FPGA ;' fi: GWINZ-1

GWI1NSR %71 FPGA 7= : GWINSR-2C, GW1NSR-2, GW1NSR-4,
GW1NSR-4C

GWINSE %4144 FPGA 7= ii: GWINSE-2C

GWI1NSER %%%4 FPGA i i: GWI1NSER-4C

GWINRF &% FPGA ;= /: GWI1NRF-4B

I B T 2 SRR EE www.gowinsemi.com.cn T F k. &E UL T AH
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DS102, GW2A %% FPGA 7= 5 ¥ds Tt
DS226, GW2AR %741 FPGA 7= 5 %4 T it
DS100, GWI1N %1 FPGA 7= % T it
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DS117, GWINR %741 FPGA 7= &t # i it
DS821, GWINS £%1] FPGA 7= i Bk F it
DS841, GWINZ %% FPGA 7= i %3k T it
DS861, GWINSR #7%1 FPGA 7= i £ Tt
DS871, GWINSE #7%1% 4 FPGA 7= i £ Mt
9. SUG100, Gowin =M 465
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L gt ds (Timing Constraints Editor). 7 AJ il i 4 5 28 E 4T Y FE
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Gowin FloorPlanner & &z - SR H [ 3% B £ K B4 R S B L) R
iR T H, SR /0. Primitive (JRiE). block (B-SRAM. DSP). Group
SR RN AL B B S8 0EhEE, R AR F G & A R 1A
JR SR SR ELE T 0 B TR, JEIE. BIRALEAE B
Gowin FloorPlanner $ fit 1 & LPREE (141 5 5 2 R A h g, A ROt 1Y
EYNE LRSI

2 R g AR g, e —Fh RS A1 @ AME XU R L0 ORI TR . a2t
FA IR BB R ThAE, R A RO = 2R S I 2R SC I RCR

I 7 2 R g R 2 A W1 RE A

R A 4 2 A I e AR ARLIE S S M AR T S 2 R, R S T
AT R, P P B R A R PR, I 3 AT R A R P s e
VR R AR

FEOLBRN LT Bl DLROGT B I R 3ak (T 7 20, SR AR P A = ) B
JPkd: T (HTML) FEE T SCA S 2, BRIA I Tk =K

SRR S PR 200, LRI DS LI AL N H ity 1 240 SRORT I
g e LIRS, FESZ R S iE F R P45 184

o FIT S HRF 20 RO Mk 38 FH I e 2% 5

BRI 2 L] (setup time) < £REFRS TE] (hold time) « &k & 1) ] (recovery
time) - BRI E] (removal time) Al /N Bf ik vl (MPW) 28 3T #6 Al id st
IF 4 2 482 5 il I P 4R S i EAR Y 2R
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3L

3.1

o>
5["
=
>

C

Gowin FloorPlanner & —Fh e G @ A B LA w3 T E. HT

FROERIAL I LR g 3N = R PR LT B IIRE,  RE A RO =g 5 )
B SCAF IR

3.1TIRER ST

Gowin FloorPlanner THREFS s :

SCREF PR SCE  LIARSCRIEN, BAR AR SR H
T P S0 10 Port. Primitive. Group 2385 S 41 IR
IR P Wi, BARER
i%OwAmWMH%&ﬁ f%m&ﬁuﬁﬁ A R
X FHKHE Package 15 B 1) Package View 275

Y #F Chip Array Al Package View [[F]5 &7

SCRFL A B B SE R R R X AR
R B A B S BRI ThAE

Y ¥F One Hit Drag — /== A KK Th g

Y FF 1O Port (MR VERCE ThRE, CFFLRACE;

% #F Clock Assignment 55~ 4w I RE

YRR B AVEM R B I ThRE

3.2 3%l FloorPlanner

1.

SUG101-1.9

a3 LR WA O 28 35 FloorPlanner:
Hi; “IDE > Tools”, #17F “FloorPlanner”, ik 3-1 s,
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3WHAR 3.3 W AT T L st

& 3-1 3£8 £ /55 FloorPlanner
Tools | Window Help
. Start Page

<5  Synplify Pro

% Gowin Analyzer Oscilloscope
IP Core Generator

i Programmer
FloorPlanner

#%  Timing Constraints Editor

. Options...

2. 57 TFRfE Process % [ig47 Synthesize &, X “FloorPlanner”, #n
Kl 3-2 fros .
3-2 Process B O Bzh

Frocess B X

| Design Summary

4 |4 User Constraints

# FloorPlanner

#* Timing Constraints Editor
a ® Synthesize

Synthesis Report
Metlist File

4 \,_,.- Place & Route
Place & Route Report
Timing Analysis Report
Ports & Pins Report
Power Analysis Report

11} '
44 Program Device

Dezign Process Hierarchy

E!

e N7 Gowin FloorPlanner #H4T415R, NS ik X 2= S,
o EIIE R )E3) Gowin FloorPlanner itf, FFE@E T File>new Jn# W & S04k
o il 505 8) Gowin FloorPlanner B, T ¥ 3R S 12 H 3l in#k .

3.3FTEMITF IR

TP RV L AR 10 KA E . &1k, Primitive 147 B 15 855,
A IE T PR PR A A B RS
® FIH5;
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3L 3.3 FrEMIT L ok

® it Gowin FloorPlanner T E.&H £ 5k 044

3.3.1HTR LRI

B A AP IR R:
1. Hid “File > New” , #TH “New” XfiHHE;
2. #%&# “Physical Constraints File” , 1 3-3 iz,
& 3-3 FT A ENERL R

r y
& New P [

4 Projects

___,35 FPGA Design Project
4 Files
E&. Verilog File
[ & VHDL File
E Physical Constraints File
E% Timing Constraints File
|- GAO Config File
|-, GPA Config File
EE;. Memaory Initialization File

Create a Phy=sical Constraints file.

| ok || Cancel

!

o JRAliEId LA R AT “New” KHFAE:
o (AR Ctrl + N;

o T HA FH“New” EFs.

o i “OK” , HILNE 3-4 ProsHxfiEHE

& 34 FEYIBL R
r{;;-::} Mew Physical Constraints File @Iﬂ1

Hame: test . est -

Create in: E:hecopy ChlUsershroot\Desktopizowinhfp_testhisre

Add to cuwrrent project

| 0K || Cencal |

SUG101-1.9 6(116)




3WHAR 3.3 FT AT T L At

® Name: Fr#WHE ARSI, S SCFF.cst filucf.

® Create in: @il “Browse” XiHHEELEPEL R A MANE, BRAGFT
TR H %M sre XX T

® Add to current project: I IL K A B BN E] TR
WETEAE, BRSO, R s & e SR B 2 S

FERE B LA, i 3-5 s

3-5 FEMBAFRNG

{ GOWIN FPGA Designer - [Di\user-bak\Users\root\Desktop\1.8.1IDE\IDE_0830\src\IDE_0830.cst]

- o X
7 Ble Edit Tools Window Help 8%
] S & W
x "o n 1 -
L 1 IO LoC "io" D1;
LR AT R
2 I0 LOC "il™ N13;
Place & Route Report
Timing Analysis Report
Ports & Pins Report
Power Analysis Report
1t Program Device
< >
Terigl] Prooess [aeey D Start Tage Design Summary ' ibuf_obuf_Sknbga196. m G TDE_0830. et
Output & %
Info  (FRO0OZ) :
Info (TaQOOL) :
Info (F50001)
Info  (FS000Z) :
Info (PWOOOL)
Info (CMoo08) T O] .8.1IDE\IDE_0830\impl\pnr\IDE_0830.power.htm
Info (CMoooE) : nr\IDE_0830.
Info (CHM0008) nr\IDE_0830
Info (cMoo08) : nr\IDE_0
Info (CMo008) =) +8.1IDE\IDE_0830\impl\pnr\IDE_0830. Oy
Info (CHM0008) = .8, 1IDE\IDE_0830\impl\pnr\IDE_0830. mpleted
Info  (CMOOO1) : Tue May 28 10:5¢:33 2019
v
T com
Dutput Issues
In:1 Col:0

3.3.2FloorPlanner & 43R 3¢

Gowin FloorPlanner 7] 4 8 & A3 £ o) SO, 78 al i AR XU B94)
BA RS, R P IR FR:
R4 3.2 JA 3 FloorPlanner fiTid, 33l FloorPlanner;
1. i “File > New” , #THF “New” X[1&HHE, W1 3-6 fAiw;
2. N TIEMIMNR SO, B FRA, Bdi “OK” .
& 3-6 i FloorPlanner

V;f Mew

Design File:
Usersfroot/Tesktop/gowin/ fp_testfSsrofbesram. wm | Browse. .

Constraint File:

0 01

Browse. . .
FPart:
GH1H-L¥4L5144C6/T5 Select Fart
0K || Concel |
L
!

Ja 3 FloorPlanner %4 3.2 J23) FloorPlanner 444 51 B 55 —Fh 77 2
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3WHAR 3.3 FT AT T L At

IR PR AT T “New” ST 1EAE:
o fHEAIMIERE Ctrl + N;
o T EF LH“New” Ebx.
HEYIZIR, 7E FloorPlanner == 41 dr vl 34740 T #4E
1. A e sE 7 0 Ee i A B
2. AT EFRH “Save” Elbn, Bl £k S
3. TEFHM “Save” XUFHEH, wMESCCFEA, WE 3-7 Bk,
3-7 RIS

- 5
iy Save Ié]
'\:J'\__/' ‘ , » gowin » fptest » src - | 3 ‘ | EEsrc g |

||y FETE #- @
[ R © =% : EHAE s ol
=]
.T=I B8R || cfu.cst CST =rf4 1KB
e [ DsP.cst CST i 1K8
(J" 5 || fp_test.cst CST 304 1KB
=] fplicst 3 CST i 1KB
1 HHE ] LUTLest CST 30it 1KB
‘-_f‘ FHIREE (C) =] slave.cst 2 CST o 1KB
= FHEREE (D) =] slave_cp.cst CST =044 1KB
ca HERES (E) =] testl.cst CST 3rff 2 KB
= 2] testl Bl.cst CST 3044 1KB
G s
ITHEE(N):  testest -
{FIFEET): | Constraint File(*.cst) ']
~ pErTME wwe || mm |

333 T H ARG

FITFLR AP BRI T
1. 7 IDE i+, i “File > Open” SZHLIN;
2. FTHF “Open File” XHi&HE, a1l 3-8 fiizw.
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3YHAR 3.4FloorPlanner Fiifi

& 3-8 T FFHIIELIR
rw Open File @1
@'\:j'l , » gowin » fp_test » src - |Jv,| | EE orc o [
mR -y FEEs =y 0 @
- = ’ BEEE = o
- = & cfu.cst 2018/8/13 16:46 CST % 1 KB
E g =] DSP.cst 2018/5/17 11:15 CST 4% 1 KB
==l | fp_test.cst 2019/2/26 15:49  CST 37# 1KE
Bl =] fplicst 2018/10/10 15:03  CST 30it 1KE
& =% [ LUTLcst 2018/5/17 11:02  CST it 1KE
I |&] slave.cst 2017/12/22 1542  CST =0 1 KB
N E, & slave_cp.cst 2017/12/22 15:07  CST 4% 1KB
.C-f' RS (C) & testl.cst 2017/9/15 8:34 CST =it 2 KB
EHIRE (D) ¥ testl Bk.cst 2017/12/22 14:32  CST =04 1KE
=1 : 3
o AR (E) )
G FzE
HE(N): » | GOWIN Physical Constraint File (*.cs!
All Files () ()
I Analysis Design Constraints File (*.ac
FPGA Design Constraints File (*.fdc)
!
o JrnfidIt LR BT T “Open File” X 1FHE:
o [EItREERE Curl + O;
o HH T HF Li“Open”Eb5.
o IEFEWIERARCCAIAER H %, FTITE .

3.4FloorPlanner 7

BrE el T FloorPlanner S (BLE RSO, Wil 3-9 fis.
FLH RS HEL Netlist % 1. Project % 1. Chip Array % Il . Package
View % 1. Message 7 1 DL M % 520k f i 7 1125,
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& 3-9 FloorPlanner A H

W FloorPlanner

Fle Tools View Help
5 =1 =
OEEAE®

Fetlizt 8 X chip ray E] Packaze View
v test

L2 Ports(10)

[ Primitives(95)

£ Nets(112)

[ Module

[ Timing Paths

Froject  Fetlist

I/0 Constraints

& x
Port Direction Diff Pair Location Bank Exclusive 10 Type Drive Pull Mode PCI Clamp Hystere ™
1k input False VMOS8 up NONI
2 dangling_in input False VMOS8 up NONI
3 dangling_inout inout False VMOS8 8 up NONI,
< >
Message I/0 Constraints Frimitive Constraints Group Constraints Resouree Rezerval tion Clock Assigmment Quadrent Constraints Helk Constraints Vref Constraints

34.13EHE

FloorPlanner 32542504 “File”. “Tools”. “View” K “Help” 4 4
THH
File SE&

File S LA 4N & 3-10 fos, & dian T
3-10 File 3£

w FloorPlanner

Ble | Tools View Help

L] Mew Ctrl+MN | .,
Open b Design 8 x
i Save Ctrl+5 Constraint
E1 Save As Posp
) Reload Timing Paths

Quit

helkin

resetn
q [0:0]

® New: Hrt LR, WSINH &t 4, wESHEES, 1K 3-6 fx;

® Open: FTHFH MR LR 28R RS B SCHF B 7 B8 425
155

® Reload: MERLELE TREF X cst XTI R A )G, ] LLE TN
cst 2 A

SUG101-1.9 10(116)
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® Save: URFIZHAE BB HE BB i R LR

® Save As: KT HAE BB SUE B th B H P 48 E oo, BRACK
M A A E A RS2 0R, P Mz

® Quit: Bt Gowin FloorPlanner #f4 .
!
Select Part #Z8I Hl THEHUE fr . BHEAE R, Frm IR 1 FPGA #34F, &

3-11 AR
3-11 iEIF=_4G
i Select Device A=
Series: [orin v] bevice: [mm -
Fackage: [Any -]
Speed:  [Any. ]
Part Number Device Package Speed  Voltage 0 LT FF S-SRAM B¢+
GWIN-LV1CS30C6/15 GWIN-1 WLCSP30 C6/15 w 24 1152 864 N/A
GWIN-LV1CS30C5/14 GWIN-1 'WLCSP30 C5/14 w 24 1152 864 N/A
GWIN-LV1IQN32C6/15 GWIN-1 QFN32 C6/15 w 26 1152 264 N/A
GWIN-LV1QN32C5/14 GWIN-1 QFN32 C5/14 w 26 1152 864 N/A
GWIN-LV1QN48CE/15 GWIN-1 QFN48 C6/15 w 41 1152 864 N/A
GWIN-LVIQN48C5/14 GWIN-1 QFN48 C5/14 w a1 1152 864 N/A
GWIN-LV1LQ100C6/15 GWIN-1 LQFP100 C6/15 w 79 1152 864 N/A
GWIN-LV1LQ100C5/14 GWIN-1 LQFP100 C5/14 w 79 1152 264 N/A
GWIN-LV1LQ144C6/15 GWIN-1 LQFP144 C6/15 w 116 1152 864 N/A
GWIN-LV1LQ144C5/14 GWIN-1 LQFP144 C5/14 w 116 1152 264 N/A
.

Tools &
Tools & §L A WK 3-12 frzx. Tools K HDIREUWTT :
o O ZMAREE,
® FLALEEA 1 One hit Drag Thig. &RINAE, DAKLRE B AIETERE.
O ) B R L) RS B SEIN R LY R w1, O R A7 B4 R
7NAE Chip Array % 1141l Package View & 1. & IhRESEHAHINT
3-12 Tools 3§

-
s FloorPlanner

Eile | Tools | View Help

| Select Primitives |

- Create Group 4 Create Primitive Group |

List I Paclkag
= Reserve Resources Create Relative Group
P Clock/Control Assignment T

Select Des/Dqce
Select Helk
Define Vref Driver

One Hit Drag F3

Find
Update Constraints Using Posp

Madule
Timing Paths

Select Primitives, %+ Primitive G &% NI W, 232 st an
K 3-13 Flros X TG HE;
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3YHAR 3.4FloorPlanner Fiifi

1. W@ Primitives 4 FREGCGRAIBEAT A4k, IEFEXT LA Primitive;
2. Bl “OK”, FHAELRER.

o A E B S EERHELK “Primitive Constraints” Z1R 4w & 1L
o I/ fEgwARE N HE T AN B T AR B EE S
o I E ML EAE Chip Array & 1T 2k m s Bor.

[ 3-13 [RiBERFE

r\,{; Primitive Finder [ 2 &r
811 Frimitives
Filter
Hame: *
Type: * -

Maume Type i
1  aluinst INS_ALU
3 dffeinst INS_DFFE
3 dlelnst Z INS_DLE i
4 |ut3_instD INS_LUT3
5 |utd instd INS_LUT4 m
6 |utd_instl INS_LUT4
7 lutS_inst INS_LUTS
8 |utb_inst INS_LUT6
9 |ut?_inst INS_LUTY i
0K || Cencel

Create Group, fu#5 Create Primitive Group F/1 Create Relative Group,
HUIRE BN
Create Primitive Group
1. @I Primitive HZH, Fadrizsic i, SRl 3-14 Frosxd e ;
2. HFPABE Group B4 FE. B K Primitive. A7 &5, LA Group I

Exclusive 1 & ;

3. mit “LE ] o[ %] A s Primitive GUERIIRINGG, TEelR
FJEIE 2 an B 3-15 s .
!
® Group M&FR. &K Primitive. Group M7 & 90 HH I ;
o w[iE AT M Group B EAE S
- EETFET N
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3YHAR 3.4FloorPlanner Fiifi

- 5T Group 41T, fE“Chip Array’ & 1, SHIAE, FilhF)
“New Primitive Group > Location”#'.
4., FiBRAGIEREER)E, il “OK” , TR &% Group AL EAE S
HHTERA B
- EANEGEEAGHEAGYE, S wE 3-16 FunE 3-17 frasiie
E, P TmEFIBESAERS;
- EHERYES, Bl “OK”, fE Chip Array & B o] AL E .
Brre A R H 2 R R R 1E 2 SR “Group Constraints” 2 9 4 i i

A
e a0, S BT WKl 3-15 FrosBKIEE, 2T ke
& 3-14 FEFIFAE
ru} Mew Primitive Group l 2 ﬁr
Group Hame:
Members

Mame Type

@ @ D Excluziwve

Locations

D Excluziwve

| ok || Cencel
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SUG101-1.9

& 3-15 EEMFIBER @

-
iy Edit Primitive Group

Gronp Hame: | arp|

Members

Mame

alu_inst
dffe_inst_Z

Type
INS_ALU
INS_DFFE

@ @ |:| Exclusiwve

Locations

R3CS

D Excluziwve

| 0k || Cencel

& 3-16 THALE

i ™
iy Syntax Error ﬁ

Y Invalid locations: "R3C",
_J; Refer to:

(RI0G+\I\d +\d +IHC) Od + N+ +1)([0-3][AB]2)?
(IO[TBLRI)(\ + [\ +:\d +1)([AB])?
[a-zA-Z]+[0-9]+
[0-9]+

(BSRAM_RDQOd+\I\d+0\d+])+

(DSP_RDOA+\DNd+Ad +])+

3-17 XL E

- N
Wy Error ﬁ

Location R19CE is invalidl

A
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Create Relative Group

1. BUEAAMNAERHLR, Pdrzg s, ikl 3-18 FrsXf 1k,

2. HIPTEIEEE Group 4 FR. 4L Primitive BL% % Primitive St Kz fAH
PIEVACKEPSYE

3. i “L = A« %] sz primitive TR, G B HARR
A ERHLZ R 3-19 Fix.
!
® Group HI&Fr. &K Primitive & Relative Location A4 3T ;
o [l LA Group MIALEAE .
- EFE T A
- fEZST Group ZJH AT, £ “Chip Array” &, SHINE, ks
NE%“New Relative Group > Relative Location”
4. FBETERGH S “OK” , FPAARGERE, SoR7EE K “Group
Constraints” ZJ W w7 LW o fEgwAR T 4, Xy, B R 3-19
iR BIXERE, 317 9mbE o

[ 3-18 QI HEX LB AZE
,—w Mew Relative Group liléjw
Group Hame:
Members
Primitive Mame Relative Location

) (%]

0K ] [ Pamel
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3YHAR 3.4FloorPlanner $iiii

[ 3-19 EfRHEX AR E
[ iy Edit Relative Group @Ié'r

Group Hame: azZrpl

Members

Primitive Name Relative Location
dffe_inst_Z : R3CS

dle_inst 7 RACBH

(4] (%]

| 0K || Cancel

Reserve Resources

1. GUETHEALAR, BRdizeocs, ¥ EEAET KK “Resource
Reservation” £ g% i [T 8 — 262001

2. XA ER, AIALIRALE

3. Xk “Attribute” FRIIE WA E R EN, K 3-20 P,

!

Name JEPEH T X0 ANFEFEHRLA R, AaEsuzai.

3-20 MBLXR

Resource Reservation
Na!me Locations Attribute
reserve_ 0 type location ... |ALL -

LUT
REG

Clock/Control Assignment
QPR PR A, AR H A RS, EA LA ARG IR 2 HEAT AR
AT Bz, i 3-21 Bt i AE, AT I N B

o inili “L¥ | gal, Hed R Net:

® ik “Type” THFIEK, EHF “BUFG” “BUFG[0]~[7]” “BUFS”
“LOCAL_CLOCK” ;
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3YHAR 3.4FloorPlanner $1f

® Hil“CE”. “CLK”Z&HiEMENE Signal 257, M E 55, #di“OK” ,
FHAEZIRAE R, BORTE RS HE “Clock Assignment” 23 4nE &
O, fEdmiE s I, X, BT FARNUEE, 1794 .

® i!

® Y Type i+ LOCAL_CLOCK i} Signal kM N B IKA A L EIRES

3-21 B$h£93R

rw Clack Assignment l ? ﬁr

&

Type |EUFG ~

Signal
[C] cE

O] cLx
[] LosIC

] sk

0K ] [ Cancel

Select Dcs/Dqce
MT 82X DCS M DQCE MRRAIH, MRIE i G R 73 A L4 K A5
M Instance EIEARRIRIR, WK 3-22 MK 3-23 Fias.
FRBAEU T PR -

o @itk L] g, YEEHI N DCS/DQCE 4244

® i Position R EHEACE RIRALE.
® Hii“OK” , FALIR(E R, BonyE F FHH K HY“ Quadrant Constraints”
LR E Db, EREE OT, Xk, EEITTARIEHE, TSR
.
E!
T DCS/IDQCE #44: M Jevk i i«
GW2A-18, GW2AR-18, GWZ2A-55, GW2A-18C, GWZ2AR-18C,
GW2A-55C & FII#TH 11“ Quadrant Constraints ” £ 5 44 & 111 3-23 fiTs.
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E 3-22 PR (GWIN Fik)

¢ Quadrant Constraints
Instance
Fosition
[] LEFTSIIE [] RIGHTSIDE
| K
L

& 3-23 RIRLAER (GW2A ZRik)

-
4 Quadrant Constraints I. 7 ﬁ]
In=tance @

Fo=ition
[] TOPLEFT [] ToPEIGHT || BOTTOMLEFT [ | BOTTOMEIGHT
[ 0K ] [ —
e
Select Hclk

BIEE X HCLK A BT 2R, fe e A RS B R EA R
Lefi 8 b, WK 3-24 Fron. MHRERVEW T Fis:

o i e L e A S

® it Position I IEHERC B RIRALE

® iy “OK” , FALZPRIERE, RonE KM “Helk Constraints”
PURgRERT O, (EgERE Db, Wy, EIITITLRIENE, BEAT O

?Fﬁo
!
o EBLFROLR A RIS

e Position R4 L device A[E A A Position A .

18(116)




KE7/EESES 3.4FloorPlanner 51|
[& 3-24 Hclk #93k
r{.-.:,r Helk Constraints &l&r
Inztance @
Fosition
TOPSIDE [0] TOPSIDE[1]

["] BOTTOMSIDE[0] || BOTTOMSIDE[1]

[] LEFTSIDE[0] [] LEFTSIIE[1]

[] BIGHTSIDE[O] [] RIGHTSIDE[1]

[ 0K ] [ R

Define Vref Driver

BN H 1Y Vref Driver, B THCE 10 Port [ Vref J@ 14, iz, ¥
HEAE 3 AL R EB I “ Vref Constraints ” 2 o w48 5 1 i @2 4w . & 3-25
TR
3-25 Vref 43R
Weszage | I/0 Comstraints | Frimitive Comstraints | Group Constraints | Resource Rezerva tion | Clock Assigoment | Quadrvant Constraints | Kelk Comstraintz | Vref Constraints
!
o HEHEM I FE 2 Vref ZHATE
o nlEII M F BN Vref FIFFK.
One hit Drag

T PUE B Primitive. 10 ARG, SIEPERW T FR:
1. 1E Netlist & O, & Primitive 2 port, 1K 3-26 fs;
2. 1 Chip Array & i, ifrh— A2 My B S B K 3-27 Fok;
3. Hiii “Tools > One Hit Drag” 8% “F3” # H %A A RS K, WK 3-28

R
E!
ALIERE “Ctrl” +Rbs A s IR B X AL E .
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[& 3-26 #%£#F One hit drag JR1&

Hetlist

f o

v B test

Ports(10)

Priritives(95)

{} alu_inst1(ALU)

{} alu_inst2(ALU)

{} alu_insta(ALU)

{} dff inst(DFF)

{} dffc inst(DFFC)

{} dffce inst(DFFCE)
{'} dffe inst(DFFE)

{} dffn_inst(DFFN)

{} dffnc_inst(DFFNC)
{} dffnce inst{DFFNCE)
{} dffne_inst(DFFNE)
{} dffnp_inst(DFFNP)
{} dffnpe inst(DFFNPE)
{} dffnr inst{(DFFNR)
{} dffnre inst(DFFNRE)
{} dffns_inst(DFFNS)
{} dffnse inst(DFFNSE)
{} dffp_inst(DFFP)

{} dffpe_inst(DFFPE)
{} dffr_inst(DFFR)

~

Froject

Hetlist

3-27 #3# One Hit Drag L8
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[ 3-28 One Hit Drag f=4 )3

Frimitive Constraints

=
Primitive Type Locations Exclusive

INS_ALU | R[2:4]C[6:10]

Maz=- I I/0 Constra" Frimitiwe Constra=" Group Constra=" Rezource Reserwva: I Clock Azsign=" Buadrant Constr

Find
P AL Primitive. 10 Port {5 5., JFrI{EAHR [ primitive B¢ port il
AR g N ARG S, Bz, #H R 3-29 PR X iEHE,
FEICHRAE W s
® HiliEFE “All Primitive” B¢ “All Port”, FEATHIRN A 4L
® 7EXINIHE b, A%rads “Edit ** Constraint”, T 7E 3 S i 5 1) B
H g2 R E B

B 3-29 ERFE
[ $ Find LB |

A1 Frimitiwves b

#1]1 Forts

Hame: *

Type: [* v]
Narme Type il

1 alu_inst INS_ALU

2 dffeinst.Z INS_DFFE

3 dleinstZ INS_DLE |

4 |utd_jnst0 INS_LUT3

5 lutd_inst0 INS_LUT4 N

6 |utd_instl INS_LUT4

7 luts_jnst INS_LUTS

8 |ut6_inst INS_LUTG

9 |ut7_inst INS_LUT7 -
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Update Constraints Using Posp

KL oS B N A R B A B B
View &

View SZ R ANE 3-30 fin, FEH TSI THRK. &R RRU AL
Chip Array Al Package View P55 IR . 46/ & TSEAANEINT
Toolbars: FF ¥ il T HA2 B 4240 1) R s
Windows: HF#Hl &A% M ER, @ 3-31 fis;

Zoom Out: f-F4i/Iy Chip Array % 5, Package View & I1;

Zoom In: T K Chip Array % I8¢ Package View % [1;

® Zoom Fit: %% O K/NEJK Chip Array % 118k Package View & H .
[ 3-30 View 328

Toolbars | Ele
Windows P | Tools l

foom Qut F7
foom In F&
Zoom Fit F&

3-31 Windows 38

i FloorPlanner
Eile Tools | View | Help
|_"| | Toolbars r |
List : Windaws * | v Chip Array
EI_I . Zoom Qut F7 V| Package View
4 B top |#®  Zoomln FE8 | | List
RIS L M r—
{"} alu_inst (INS_ALU) ¥ /O Constraints
B dffe_inst_Z (INS_DFFE) ¥ Primitive Constraints
{} dle_inst Z (INSDLE) v Group Constraints
B lut3_inst0 (INS_LUT3) v Resource Reservation
{F lutd_instD (INS_LUT4) ,
{7 lutd instl (INS_LUT4) | dEmahEmE
B lut5_inst (INS_LUTS) ¥ Quadrant Constraints
"} lute_inst (INS_LUTS) v Vref Constraints
B lut?_inst (INS_LUTT) v Hclk Constraints
{F lut8 inst (INS_LUTS)
I F muxl6 inst (INS MUX16)
Help R

Help S H THRAF I A S K iBUE B . i “About” 3 H i
3-32 s 3R AE
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[&] 3-32 Help $2/R1E
W About FloorPlanner it

+*H:t Version: ¥1.9.5Beta,
All Rights Reserved by Gowin Semiconductor,

3.4.2 Netlist 1 Project B O

SUG101-1.9

Project 1 Netlist }§-~%& H 7] s 24 5 L2 Device /5 5 ¥t J
LIRS R 215 B Netlist (5 5%
Project & O

Project & H Ft [ 4014 3-33 Fros. H T R 4ui TREP T HRS R ER,
ann Part Number, PAACHH PR BTE SO 90 g A JRis B o
FIES 7 B 428 S
3-33 Project H

Froject g X
Fart: GHZA-LY1BLA144C8/T7
Design: I fuser—baklzer=/root/Taskt "
Constraint: I: fuser—baklser=/root/Taskt--
Fosp: D: fazer—bakUzersfroot/Deskt -

Timing Faths: D /uzer—bakAlzers/root/Taskt "

Froject Hetlist

Netlist § O
Netlist & [ F WK 3-34 Frs, DRHTE G ERH A & H 1§ Ports.

Primitives. Nets. Module F1 Timing paths DA K5 M #5815 S

!

e Port. Primitive %4 FRKH A2 07 kAT BoR, BONZ BT R HT

e Port fl Net {127~ K ] Bus f1dE Bus M4 & 1R 73, @& 3-35 fin;

e Module R EZM T NER, MRIrEHIE Module 73S module R, AIER
% Module H & 2581 Instance 2t H, & 3-36 fin;

o WP EEIR LR Slack B [A] A /NEIK T 2o, il 3-37 Fios.
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[& 3-34 Netlist &

Hetlist g x
v @ GW _PADD
v || Ports(30)
T ce
clk
reset
v T a[s:0]
T a[0]
a[1]
al2]
a[3]
ald]
a[3]
alf]
a[7]
o ald)]
7 b[a:0]
' dout[8:0]
* | Primitives(1)
{"} padd9_inst(PADD9)
L Mets(80]
I Module
[ Timing Paths

Froject Fetlist
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[ 3-35 BUS #1dE BUS & B~

Hatlist

v @ GW_PADD
v | Ports(30)
:-.--' ce
ook
. reset
w U a[B:0]
T alo]
woall]
o al?]
T al3]
T a[4]
o als]
- alf]
T a[fl
T a[f]
 b[e:0o]
" dout[8:0]
¥ | Primitives(1)
{'} padd9 inst(PADD9)
L Mets(B0)
I Module
[ Timing Paths

Froject Hetlist

3-36 ERER

Hetlist

v B top
L Ports(13)
| Primitives(3]
L MNets(31)
v | Module
¥ top(3)
v sub0(2)

Others(1)
[ Timing Paths

{"} sub0/dff Z(DFR)
{"} sub0/alu(ALU)

Froject Hetlist
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& 3-37 M FBRERR
Hetlist g X
v B top "
I Ports(131)
| Primitives(343)
I MNets(568)
[~ Module
~ | Timing Paths
¥ Setup
Path 1 (Slack:507.214 Arrive:...
Path 2 (Slack:507.357 Arrive:...
Path 3 (Slack:507.362 Arrive:...
Path 4 (Slack:307.364 Arrives:...
Path 5 (Slack:307.411 Arrive:...
Path 6 (Slack:507.477 Arrive:...
Path 7 (Slack:507.574 Arrive:...
Path_8 (Slack:307.574 Arrive:...
Path 2 (Slack:507.58 Arrive:5...
Path 10 (Slack:507.606 Arriv...
Path 11 (Slack:507.625 Arriv...
Path 12 (Slack:507.647 Arriv...
Path 13 (Slack:507.748 Arriv...
Path 14 (Slack:507.751 Arriv...
Path_15 (Slack:507.861 Arriv...
Path_16 (Slack:507.983 Arriv... .,
Froject Fetlist
Netlist &

Netlist & e A B FLThaE, AA N IEE:
® A[SZILYE Chip Array 5% S N R £ oA
o iR FiLK [ BT B
!

W47 Primitive. Net 5 Port LAy BZAH, W RnIige v, Wil& 3-38 s,
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[& 3-38 Netlist EThEE

Hatlist

v B top
| Ports(131)
¥ | Primitives(343)

ooy — =
D CPLD. Highlight
D EN_SY Edit Constraint

{"} EN_VDD1 _2 SYS Z(DFFCE)

{} MOD_BMC_RD_N_ibuf RNI3...

{"} PS_ENABLE_CPLD_N_Z(DFFPE)

{} VID SECURITY BLANK_N R_...

{} bmc/EN VCORE_CPUT D a2...
{"} bmc/EN VCORE_CPU2 0 a2...

{"} bmc/EN VDDA CPU1 0 a2(L..
{"} bmc/EN VDDA _CPUZ 0 a2(L...
{} bmc/EN VTT CPUT 1.0 a2(L...
{} bmc/EN VTT CPUZ 0 a2(LU...

{"} bmc/MOD BMC_LED ID A...
{"} bmc/MOD BMC_LED ID BL...
{'} bmc/N 517§ c(LUT2)

{"} bmc/VID SECURITY BLANK...
{"} bmc/dataOut68 0 a2(LUT4)
{"} bmc/dataOut82 0 a2(LUT4)
{"} bmc/dataOut i 0 0 RNIEIG...

Froject

Hetlist

3.4.3Package View B[
Package View % 15t a0 & 3-39 i, %% LU package 15 8N

SO EREGER, B 0. B, M. KRR E 5
AL E B, 2803 BN ZALE R 110 {5 5, f35 1/0 1) type .bank PL X LVDS

= Yar,

ﬁAm\ﬁ‘o
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[&] 3-39 Package view A H
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"y

FA P 110 AA5 52 FHSh S 11O FE . $thoRN 5 FH A& B0t FEAS [ () 745 AN 3
kX 7. GWIN R FPGA 7= i s S B A e X R s
® [ AR N BANKO I I, ZrfIA7ERs BANKL 7 I
® 5 {IHA RN BANK2 HJE I, ¥ EIEm R R BANKS &

o B %55 BANKO sy AIZE ) 11O, ML BANK 251L:

o “[El” %7 BANKS R F A E M40 /O, HiZ5Hita bl BANK 5
e
o B8 =7 vee, mame .

o B =:vss, Wi RA,
o ‘B =ruTpn, namery

o B zznc.
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Package View X ##47 SE =R 5 a0 3-40 fiiw, FHOCThEEW T

® SCRAALIEIMIIBOR . iy, 200X i) o s

® Top Al Bottom View [ Y#t iox, BRIA & R Top View.

3-40 Package View 2 IhRE

#. ZoomIn
= Zoom Qut

Zoom Fit
Show Differential IO Pairs

@ Top View

Bottom View

Package View ', nJi# 4B HILE S “ Show Differential 10 Pairs”

BoRZEIXE, Nl 3-41 R, LLERAHERN X E N

3-41 EQFMRER

2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
0@ 0 o NEITRIBIITID -
5@ - 0o PRNGDGOGE - ©
0 BoBuDDRVBA - 60

CCO:-eDANARN
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G ¢
- @
'@

a SIS cz

e.oeeleoo
®®®¢+@@00
oD 000G
OO0 - OO0
'-—B+DOL30130

0G0 EOBC

D = QOO - =

QQ 0999—000‘*‘0
2O = - @O0 0C 20O
' ODDC"’O

++|000

- o006

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16
I

Package View Y 10 Port Z 547 B K8, AliE

IR -

7t Package View WH#T = 10 Port 24 & ;

M “Netlist & 1”7 BUE# “1/O Constraints” & 19, ¥ 10 Port #5542

Package View & [,

LU RS B
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!
o HEZNNS, WIFSAHRLR IR Port 4 7K:

& 37608 R BRI Port.
3.4.4Chip Array O

FloorPlanner ] Chip Array & H F-1i an & 3-42 Firz~, Chip Array & AR
PO A AT HUE B0 B[ 10B. CFU. DSP (143 A, S T 21K
MBS B, SRR, 46/, BRI E . B8 5n. HMETh6E.

Hr, |OB B HFTA 10B 8, HELIARRBIEX S 10B:
® [fh: IZFIENNEL 10 AL E;
® {0 iZBFRETORIFEEM 10 AL HE
® Wifh: IjE GW2AR-18. GWINR-4. GWINR-4B. GWI1NR-9.

GWINSR-2C #fF, WaFHH EARL 10B, KWk SDRAM it E 10

(A=
3-42 Chip Array FH

Chip ArrayD Fackage View

Chip Array 73 AR, 22 B ooiiat. R = R,
® ASHIx: DL grid N EMERLRALE, i 3-43
o Honis: UL cls. block & NP R RALE, WK 3-44 Fis;
o Jiiffi: Ulreg. lut ZE NN ERARALE, WK 3-45 Fix.
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& 3-43 PIHEER LR

3-44 BB TEALR

Loc: R16C4[2]
Type: CLS

Index: 2
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B 3-45 FiEERYE

Chip Array ¥ LL T a4 ThAE
® )\ Array WHHEIR: &M T H%FE Primitive (5 WAL E, AITE Array

Bl S sl i B
® )\ Netlist & a3 Array & 1, FTFreE4m. fREL R E
o MZIRgmiRe T Array & 11, FTHRELRNE.

Chip Array % 1N & chip 7% 11, T SE0 B 4 50 s AR T2 A0
FIALE, Huzh chip & D H M EENE, Chip Array IR E G ERBER S0, [F
i), Chip Array & R FBUEAX 2288 BIRARAE, SEHER

SRR
o . T E/RATIRBIREEIELE R R L KA E
® Rifth: HTERMEHEARKMERE, Rz EAREM 5
® Liifh: AT IR 10 F1 Primitive ZJHA7E A grid 5 range W, ST &

TNIRIE .

Chip Array & NS A S, AW T IhEe
® HTHUR. 45/MILHE
® RZH. WMEUKZHEEEHE;
® DIRHIN. FIHPIEE KRR
® 1% Place M B BHMWALIRE R
® iR E IR
o JHERUL A E RN EIE R
Y
o =il El”ﬁ grid. block. reg. lut &4t TikHeRAS, NWARESEH ] “Copy Location”

Digew]

o grld #%ﬁiiﬁlj, ZYIReA T, Wi 3-46 Fw;
o HEI “Ctrl” BE+RARA S, WG, fdRbRARE, 8 “Copy Location”,

AT TR X IR B S S, EHIALE T E R BT R LR g 1
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3-46 Chip Array 2 IhaE

Chip Mrray |:| Package View

Zoom In
Zoom Out
Zoom Fit

Show Constraints View
Show Place View
Show Multi-View

Sh
Sh
Sh
-
C

nvert Place To Constraints

#£ Show Place View #1, A%} Lut. Reg 1% & #HT 2R, WK 3-47 it

~, W

® ALL Instance, f/RFTH Instance [ place &4, 5 NCAN 2R 4k 6-10
MREEME. 10 NP ERERSE S

® Only Lut, HE/RATH Lut § place &, 2 NPAN Bk, 3-4 MRS
. 4 ANULERIREE A

® Only Dff, R E/RATA Reg i place 15, 2 MNPAK EkGE. 3-4 M2
gefh, AN ERIRS S
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3-47 Show Place View &7~

Chip Arrayl:‘ Fackage Wiew

Zoom In
Zoom Out
Zoom Fit

Show Constraints View

Show Place View All Instance

Shaw Multi-View Only Lut
Only Dff

Wik Coannection
-Uut Lonnectior
Connechion

onnector

win L =

b T e mE e
ow LUt Lonnechior

[ T I I 5 |
) T

2

nvert Place To Constraints

i

J14h, Chip Array & FE RIS FP ARt AT M s, Wik 3-49 Fos.
3-48 MFBEERER

Chip Array [[] | Package View
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3.4.5Constraint 4B E

Constraint Zw%8 & 445 “1/0 Constraints”. “Primitive Constraints”.

“Group Constraints” %5 8 M 1, AT ERSLRMEMELR, JEiE

B R gmiE DhRe AL B He P Th e, 5 O AT

I/O Constraints
/O 9 TP 3-49 FioR, &IhReun T

® M it T 10 Port @M XL HAE S, 40 Port [ Direction.
Bank. |0Type. PullMode %;

o IRULLARAIE . BIEEN e TR

o nlE I, X A HRE R

P

® /O M B v DU Ha i 7 AT W A, T ARG

o FEHifH 10 AR ORI 10 47K,

® 410 il = Chip Array % T, WE M B, AnECE ML BB
AR

® WHETHJG, fE ChipArray & LA B NI s 5L, 1£ Package View
T R 2 SR 7 B AR RS (0 5

WO AL R R IIRE, TR R

FRALBOHE ;

H A7 Port J& 1k ;

ST NAY KA

FE R A A R A B S ST 2R

BCE /0 R, B AR, ERiE. K370, BANK HLE A%

[EB, 4B S R P itz ek Port J@ M DhRE .

5

HF © 06 6 06 060

PR EFEZ A Port, 352 A Port A IR R PE(E T RCE, B A B3 o T 4t — b AT G
E.

& 349 /O #4RE N
I/0 Constraints [
=
Port Direction Diff Pair Location Bank Exclusive 10 Type Drive Pull Mode PCI Clamp Vref
et | oo E— ™ I
CIN i t . LVCMOS18
e Reset Properties
CLK i t LVCMOS18 up B
ey Highlight
D i t . . LVCMOS18 up
Py Update Constraints Using Posp
FO output LVCMOs18 g up
F1 output 10 Type D LVEMOS18 8 up
F2 output Pull Made 4 LVEMOS18 5 up
F3 output Hysteresis 4 LVCMOS18 g up
G input Bank Vecio D LVCMOS18 up @
4 | 3
| Message | 170 Constraints | Primitive Constraints | Group Constraints | Resource Reservation | Clock Assignent | Huadrant Constraints | Helk Constraints | Vref Constraints

SUG101-1.9
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® T /" Y4HIATA Primitive Z1 R AR SR A7 B DL A& Exclusive 5 &

o Rt ThRt.

!

o AIEHEF I 7 B A ) B B AE

o T[T ML FE Exclusive 15 5 ;

o L NRMLAESERIIAE, M TRt SR RAHRAE . W Wi, BHAR., &
parameter {H 11 I fE -

e 1t Primitive £y A B AT TR, X BT IERAE R AVE R A, A Rie
FRXTIEHE I 8] 3-16 A& 3-17 fiar.

& 3-50 R IBARE O

Frimitive Constraints

=
Primitive Type Locations Exclusive

R3ICRIZIIR]
Select Primitives
Hightlight
Update Constraints Using Posp

Set Parameter

Remove

| Meszage | I/0 Constraints | Frimitiwe Constraints Group Constraints Resource Reserwation I Clock Assigmment o

Group Constraints
HLAHRE Dk 3-51 Frw, DIREWT T :

® T W/ Y4HIATA Group IR A FK. KA WEM Primitive M. 2
B UL Exclusive {52, % Primitive A Relative % # Group &R

® N 3-15 A1 3-19 For, XXM Group 25 H, FTHFXIEHE, w] sk
IMLIHAT B B DI RE 5

® Zh NRUA BRI, HT RIS S RARME . W, W, B
FrL R DI RE «

& 3-51 HLRE O
Group Constraints J X
Gréup Type Members Number Members Exclusive Locations.

F]
)
Ia]
n

New Primitive Group
New Relative Group
Highlight

Update Constraints Using Posp

Remove — B

[ Message | I/0 Constraimts | Primitive Comstraints | Growp Comstraints | Resource Beserva tion | Clock Assigmment | Quadramt Comstraints | Helk Constreimts | ¥ref Comstraints

Resource Reservation
B LR & D 3-52 fiax, Thegin T

® HTE/RYHIATA AR BIE R

® IZE IRt SE R INEE, HTHRMERERARME . MER. BmAR
I Re;

® Name BT X &M HERLAN, HPARREITIES.

!
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AE R B AT A LB B

& 3-52 ML RE O
Resource Reserwation
- . .
MName Locations Attribute
reserve_0 type location ...
Mez=age I I/0 Constraints I Primitive Constraints Group Constraints Resource Reserwation [
Clock Assignment

b 29T D Al 3-53 s, ThREMT -
® T R/x4HTTA Clock 9IRS B s
® iz LA IIRE, M TRMLANIN. MER Clock 21 ThRE
!
o XU HEAT HAE
e Ui Clock IR EAEFEE, ASCRHEMIIRE.
o HrEM BRI LW 3-21 iR
[ 3-53 B RE O

Clock A=sizonment
e .
Net Type Signal
BUFG
Clack/Control Assignment
Remave
Mez=zage I I/0 Constraints Primitive Constraints I Group Constraints I Rezource Reserwation Clock Assignment

Quadrant Constraints

FIRZ R & Ok 3-54 Fios, DhREW T -
o HTERIMENRIRAN, B Instance 4F7. KA KL SR E
® I FFAHEREIIRE, H T UIIHE ) R R 2 A bR O A LK .
!
o  RIRZHK Hit%t DCS Al DQCE Wifh #1445 24
o HIEZRIRLARME A 3-22 F1lE 3-23 AR
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& 3-54 RERAEREO

Huadrant Constraints

Instance Type Position

INS_DQCE
Select Des/Dgee
Remave

Mez=zage I I/0 Constraints I Frimitiwve Constraints Group Constraints Rezource Rezerwation I Clock A==ignment | CBuadrant Constraints E

Hclk Constraints
Helk Z & D 3-55 Fion, DhREdn -

® JHT BRER% Helk #1355/ Instance HIfLBEZH, 4% Instance &k, 2%
Yy JIDAE

® Ui LISCREAHESE R IhRE, H T I B R R LA AIMIBR A 2R
B Helk 29901 % D anE 3-24 Fios .

[#] 3-55 Hclk 4)5RE O

Helk Constraints

Instance Type Position

INS_CLKDIV BOTTOMSIDE[1]
Select Helk
Remove

Mezzage I I/0 Constraints Primitive Constraints Group Constraints I Resource Reservation I Clock Assigoment I Huadrant Constraints Helk Constraints kil

Vref Constraints
Vref )0 % 0K 3-56 fix, DhEeun .

o T B/ He W Vref Driver (55, H PP HE X Vref BIZFR. AL
E’fgl%s;

® I FrFABESERIIAE, HTHIN. ML HEE R

vE!

B AR BB N TR E .

& 3-56 Vref AFRE O

Vref Constraints F X
- .
Name Locations 10 TYPE
wref_driver 0 drag to set W

Define Vref Driver
Highlight
Remove

| Meszage | I/0 Constraints | Primitive Comstraints | Group Comstraints | Resource Reservation | Clock Assigoment | Guadrant Comstraints | Helk Constraints | Vref Constraints

3.5Message &

Message % 1 3-57 i, & H it 25 R EoR.
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[&] 3-57 Message & O

7 Into FroooTy run tloorplan tlow

> Info  (FPO0OZ) | building chip sraphic...

> Info  (PADDOL) | "D:/TDE_test/CHUNXIANG/floorplan/fp_test/sre/dqee. vn® | Resding netliszt file.

> Info  (PADDO4) @ Parsing netlist file *D:/TIE_test/CHUNYTANG/ floorplan/fp_testfsre/dqee vn' conpleted

> Info  (PADDOB) | Processing netlist completed

> Info  MEODOZ) © reading devics GHLF-4 package PEGAZSE

> Info  MMEODOA) © building chip array

> Info  (FFO0OL) | run fleorplan low.

> Info  (FPO0OZ) . building chip sraphic. ..

> Info  (PADDOL) @ "D /TDE_test/CHUWETANG/ floorplan/ fp_test/sro/CLEITY. vn" | Reading netlist file

> Info  (PADDD4) | Parsing metlist file *D:/IDE_test/CHUNKIANG/ floorplan/ fp_test/sro/CLEDIV. v’ conpleted
> Info  (PADDOB) | Processinmg netlist completed o

Meszage | I/D Constraints | Primilive Constraints | Group Constraints | Resource Reservation | Clock Assigoment | Quadrani Constraints | Helk Constraints | Vref Constraints

3.681]3# Constraints - #ER R,

Constraints 4m#& % % #F 10, Primitive. Group. Resource. Clock-
Quadrant. Hclk. Vref %% Constraints [{Jfil%. AJi#id tools % Hf61z
Constraints, #1Ei52% 3.4.1 KHE,

!

PRl HoAth 77 A Constraints, AT DL E9 77 AH, A48 an e d i 4 70 A4 il
Constraint,

3.6.118 8 I/O Constraints AR E

Ali@E LR 75 R4 1/0 Constraints 29 347 B #4714 & -

Ja 3 Floor Planner 28X design Cff )5, Netlist HfrH Ports X W [
Constraints .48 Haliin# 2! 1/0 Constraints 2w 3s 4 .

A LT PR AT AL B HE

7E Netlist & 1 (A2 T4 H, 1E#E Port, KHHEZ Chip Array H;

7£ 1/0O Constraints gmiE#s (2T T ) 1, 1E# Constraints, ¥ HiESR
Chip Array #', W#RiIZA B RVFRE, WAE. 5¢HJ5, Constraints
Location 15 238 NHEHLE 1 1OB KIA &, &l 3-58 k.
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[&] 3-58 #E# E| Chip Array i&E I/O Constraints

& FloorPlanner [E=E—
Fle Tools View Help
H = =%
ODEAE®
List B X | Chip Array [0 | Package View
Froject | Hetlist
4 B clkdiv_test
4 [ Ports (3)
alib |
d
hclkin
esetn
q [0:0]
Primitives (2)
Nets (8)
Module ag al r ip arr
Timing Path:
I/0 Constra 8 x
Port Direction ~ DiffPair  Loca tion Exclus 10 Type Pull Mode PCI Clamp Vref
_ -— wenosis “““-E_
LVCMOS18
u | P
Messaze | /0 Conmstraints ve Comstraints | Group Constraints | Resowrce Reservation | Clock Assiznment | Ouadrant Constraints | Kelk Constraints | Vref Constraimts

1.
2.

% Package View % I/0 Constraints. ST :

7t Netlist 31, ¥ Port i & Package View |, BT 0] & {7 & i,
Constraints [1J Location “% A4 i £ Package View # Pin A7 &, &
3-59 7R

!

IR Al IEEE 1/O Constraints 4 4E 4% 71 ) Constraints il & Package View /% H k4T
wHE.
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A FloorPlanner

[& 3-59 #8Z Package View i& & I/O Constraints

Elle Tools View Help

OEHE®
List

Froject | Hetlist

4 B clkdiv test
4 | Ports (5)
T calib

> | Primitives (2)
> I Nets (8)
> L Module
> [ Timing Paths

5 6 7 8 9 10 11 12 13 14 15 16

00O ORB0 -

d

helkin
resetn
q [0:0]

drag and drop into package vigy

0O aee «- ©

G -0000000CBCCCECOE -OFR
- QeoecoOREREOECRORORR -

1 2 3 4 5 6 7 &8 9 10 1 12 13 14 15 16

-+ 0 e
eeeee
eeeee
eeeee
eeeee
e eee
e oo
=0\
eeer

eer

I/0 Constraints / & X
=
Port Direction Diff Pair anatimr\// Bank Exclusive 10 Type Drive Pull Mode PCI Clamp Vref i
calib input G2 2 False LVCMOS18 N/A up N/A N/A |
d inout False LVCMOS18 up h
a | n 3
[ Message | 1/0 Constraints | Primitive Constraints | Group Comstraimts | Resource Reservation | Clock Assignment | Quadrant Constraints | Helk Constraints | ¥ref Constraints |

SUG101-1.9

& 3-60 flizs, Constraints g’ 75 1 0] % B XS N Port 123K Location.

SR

1. 7£ Netlist Fi% £ Port;
2. f£ Chip Array F1i%# 10B;

3. % “F3” ##.
vE!

JREIE K Chip Array K G 1% IOBLOCK.
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[# 3-60 F3 —$#1& E 1/O Constraints il B £

% FloorPlanner B
File Tools View Help

EECLEE
List B X | Chip Array 0] | Package Vien

Projact | Hatlist

4 @ clldiv_test

4 [0 Ports (3)
calib

d \
helkin

resetn
q [0:0]
[ Primitives (2)
[ Nets (8)
[ Module
[ Timing Paths

T/0 Comstraints / 8 x

\\\\\\\\\\\\ 10 Typr Pull Mode PCI Clamp Vref i
—— -—“-m-
LVCMOS18 up o2

Message | 1/0 Con ts | Primitive Constraints | Group Constraints | Resource Reservation | Clock hssignment | Quadrant Constraints | Nelk Constraints | Vref Constraints

B 7 PAE=F 504k, B0 IE I B P B 11 1/0 Constraints [
Location, #iATRZIRALE .

3.6.2 Primitive Constraints 8l

ALE T BL R R 5 16108 Primitive Constraints. IR0 .

JE# ZE Chip Array ¥ E Primitive Constraints

1. £ Netlist 1, XEREGERS R, EFF  “Edit Constraint”, Apk
Primitive Constraints, X} [{] Primitive i1 5 N\ 2| Primitive
Constraints Zmf& 2% 71,

2. ;74 Constraints 5, BEZIRAE, 7 Primitive Constraints ZwiE#s 1,
155 M) Constraints, K HAHE% Chip Array F141E 3-61 Ak

!

e JFA{E Primitive Constraints 4mf#s ', fifdsdi3g, % “Select Primitives”,
t Primitive Finder XJifHE 5, #%#¢ Primitive, fiii “OK”, ¥t Primitive HI41%
B F Primitive Constraints 2’8 2% 15

o  EFEEY Netlist HHXf N[ Primitive, #4HHi% Chip Array 1, & B XS Constraints
LA
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[& 3-61 #6182 Chip Array I E Primitive Constraints

List & X | Chip Array ([ | Package View
Froject | Fetlist

4 B top

Ports (23)
4 | Primitives (15)

{F alu_inst (INS_ALU)
{} dffe_inst 7 (INS_DFFE)
{} dle_inst Z (INS_DLE)
{F lut3_instd (INS_LUT3)
{7} lutd instd (INS_LUT4)
{F lutd instl (INS_LUT4)
{F luts_inst (INS_LUTS)
{F lut6inst (INS_LUTE) drag and drop
{7} 7 inst (INS_LUTT)
{7} lut8 inst (INS_LUTS)
{F muxi6_inst (INS_MUX16)
{F mu luts (INS_MUX2_LUTS)
{7 mu@_mux@ (INS_MUX2_MUXE)
{F muxd_instd (INS_MUX4)
{F muxd_instl (INS_MUX4)
Nets (30)
Module
Timing Paths

Primitive Constraints F X

Primitive Type Locations Exclusive
o

Wes™ | I/0 Comstre™ | FPrimitive Constraw: | Group Constra | Resource Reserva™ | Clock Assign™ | Quadrant Comstre | Helk Constra | Vref Constra™

F3 —§#i% 8 Primitive Constraints B &

1. fE Netlist 713, 1%+ Primitive;

2. fE Chip Array 1, 1%&%% grid, 4% “F3” ##, ¥ &M Primitive Constraints
PR B, i 3-62 fs:

E!

¥t B Primitive ) Constraints ASf77E, Il Floor Planner 431 1% Primitive ] Constraints,

FHARBEIU Grid (67 E

3-62 F3 —$§#i% & Primitive Constraints B[ B

List B X | Chip Array [ | Package View

Projest | Heilist

4 B top
[0 Ports (23)
4 [ Primitives (15)

T} aluinst (INS_ALU)
{} dffe inst Z (INS_DFFE)
{3} dleinst Z (INS_DLE)
{F Iut3_inst0 (INS_LUTZ)
{F Iutd instD (INS_LUT4)
{3 lutainstl (INS_LUT4)
T3 luts_inst (INS_LUTS)
{3 luté_inst (INS_LUTS)
T3 w7 inst (INSLUTT)
£} lutB_inst (NS_LUTE)
£} muxd6inst (INS_MUX16)
3 mux2_luts (INS_MUX2_LUTS)
£} muxz_mux@ (INS_MUX2_MUX8)
{3 muxd_inst0 (INS_MUX4)
TF muxd_instl (INS_MUX4)

[ Nets (30)

[ Module

[ Timing Paths

Erimitive Constraints &%

Primitive Locations Exclusive

Wes | I/0 Comstra | Primitive Constras | Group Constra | Resewrce Reserva | Clock Assigwe | Quadrant Comstra | Helk Constra | Vref Constra
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3.6.3 Group Constraints B8l

Uik 3-63 flz~, 7E Group Constraints Jmfa 2% 4, A A5 5 B 32 5,
£1% Primitive Group 1 Relative Group.
3-63 Group Constraints i e AT E

Group Constraints 8 x

Grt;up Type Members Number Members Exclusive Local
New Primitive Group [
New Relative Group

< . r

Mest= | 1/0 Constra | Primitivs Constra Group Constra~ | Resource Reservar™ | Clock Assign | Quadrant Constra= | Helk Constra | Vref Comstra—

8% Primitive Group Constraints

1. AHEsdises, fidh “New Primitive Group” , 3 Edit Primitive Group
XA ;

2. %\ Group Name, siidy “+” g Primitive Finder X} & HE;

3. EHUTE R ER Primitive, it Primitive Finder XF1HAE, %&# “OK” ,
TN Members %1% ;

4. {F Locations fii N BT 22 WAL E 5

5. &% Edit Primitive Group 1] “OK” , 7 Group Constraints Hif A—%%
Group Constraints, | 3-64 ffiis;

6. 1t Netlist #1, 7% “Timing Paths > Path_*”;

7. ssER, M “Edit Constraints” , BIA¥iZ Path XJ 5[ Group
Constraint il A\ ] Group Constraints 455+ .

3-64 B8] Primitive Group Constraints

2] x

+| % Edit Primitive Group

Group Hame
> 2 @ input group name

Menbers

Name Type
out_reg Z[4] INS_DFF
out_reg_7[5] INS_DFF .\
Type
INS_LUT4
press "+" then pop up Primitive Finder to choose
@ @ [ Exclusive INS_DFF

—= INS_DFF
Locations

( RECE, nscs)

put location

INS_DFF

INS_DFF

INS_DFF r
INS_DFF

INS_DFF

£ out reg Z[4]

PM out reg Z(5]

41 out reg_Z[6]

42 out reg 2[7] INS DFF -

press "ok” then add primitives into Members list
pr 'ok" then add primitives into Members i

press "ok then creat 2 olod FERIEREhE

0K Cancel

Group Type \ Members Number Members Exclusive Locations Locations Exclusive
arpl Primitive 2 (ref grid number: 1) false R5C6, R5C8 false

B Relative Group Constraints
1. fAgdisis, i “New Relative Group” , i Edit Relative Group
X HE 5
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N Group 4%, S “+”7 , #H Primitive Finder SHEHE;
PR E R E ) Primitives;

i “OK” , ¥E Member 515,

NS Primitive s I XL ;

£ Edit Primitive Group ', 1&4# “OK” , 41l 3-65 fi7n.

%] 3-65 €13 Relative Group Constraints

reset
b [7:0]
out [8:0]
a [7:0]
> [ Primitives (26)
[ Nets (54)
> [ Module

o0k wd

{# Edit Relative Group

L mput group name 10 out_reg_Z[1] INS_DFF

Group Hame: grp_re

Members 11 out_reg_7[2] INS_DFF

Primitive Name Relative Location

out_reg_Z[6] ROCLY input relative location
out_reg_Z[7] R5CO

press "+" ther pop|up Primitive Finder to choose primitives
ress "OK" then create a reltive group constraimt =,
S \

Group Type \ Members Number Mermbers Exclusive Locations
grp_rel Relative 2 NA NA

INS_DFF

12 out_reg_Z[3]

13 out reg_Z[4] INS_DFF

INS_DFF

INS_DFF 1

INS_DFF

14 out_reg_Z[5]

INS_DFFR

17 out_reg_Z[8]

INS_LUTL 52

press "ok” then add primitives into Members list Cancel

18 un7_out reg.s 8

3.6.4 Resource Reservation R8I

fll# Resource Reservation

1. 7f Resource Reservation gafgas, Hoi ARG, 50 H 500,

2. i “Reserve Resources” , fE4miE#s41¥s Il Resource Reservation
213, il 3-66 fs.

3-66 Bl Resource Reservation )5k

|
Resource Reserva tion & x
Name Locations Attribute
Reserve Resources
Highlight
Remove
Wesw | I/0 Comstra | Frimitive Constra™ | Group Comstra | Resource Reservar | Clock Assign~ | Guadrant Constra | Helk Comstre= | Vref Constra™

1% B Resource Reservation L &

1. M Resource Reservation #1i&+—2%& Constraint, #4454 Chip Array
W E AR B AL

2. X% Constraints iz B TEK, WK 3-67 Fias,
& Chip Array H1, $%“ Ctrl " B[R] i , 2B X 38, 45 5 #117“ Copy Location”,
Yizhr B 2 #H 2 FEEME “Resource Reservation >location” 4b, &
Resource Reservation £ i & .
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!
o JFrEE AR B B .

® JRI[XH1%% Constraints (1) Location, F-ahiii NAEZL R AL HE .
& 3-67 &%l Chip Array PRI EHE Resource Reservation JR{L &

List & X | Chip array ) | Package View

Project Hetlist
top
[ Ports (23)
4 [ Primitives (15)

{7} alu_inst (INS_ALU)
{} dffe_inst Z (INS_DFFE)
{'} dle_inst.Z (INS_DLE)
{7} lut3_inst0 (INS_LUT3)
{7} lutd instD (INS_LUT4)
{7} lutd_instl (INS_LUT4)
{7} Iut5 inst (INS_LUTS)
{7} lut6_inst (INS_LUTE)
{7} 7 inst (INS_LUTT)
{7} Iut8 inst (INS_LUTS)
{7} mux16inst (INS_MUX16)
{73 mux2_luts (INS_MUX2_LUTS)
T3 muxZ_mux@ (INS_MUX2_MUX8)
{7} muxd_inst0 (INS_MUX4)
{7} muxd instl (INS_MUX4)

[ Nets (30)

[ Module

[ Timing Paths
Rezource Rezerva tion
Name Locations Attribute
reserve 0 R12C4 ALL
Mesr I/0 Conztra Frimitive Conztra" Group Const: Resource Reserva™"

¥, ZoomIn

=, Zoom Out

Zoom Fit

Show Constraints View
Show Place View

Show Multi-View

Show In-Out Connection
Show In Connection

Show Out Connection

Convert Place To Constraints

Unhighlight All

Move

Copy Location

Quadrant Constra

Helk Constrass Vref Conztra:

3.6.5 Clock Assignment FJ 6l
£l Clock Assignment £J5R

1. 7£ Clock Assignment Zwig#s, HfEHTH, L “Clock/Control
Assignment”, # 1} Clock Assignment ¥ & XF G HE;

2. g+, g Find XHEHE, 1%£4% Net, 7E Find XJ1EHEH, i “OK”;

3. WHE Net, £ 5 EPEFE Type K%, & & Signal, WEEM)E, H
T “OK”, B4 i LR INE Clock Assignment 42511, 4% 3-68

IY
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[& 3-68 61 Clock Assignment 5K

10 b_c[1]
11 b_c[2]
12 b c[3]

13 befdl o

Fet clk o @
b .
Type [BUFG — -
Si gnal
CE
select signa
10GTE
B
-} K Creg Clock

_c[3]
15 b_c[l
16 b

17

18 out_c[0]

Na‘me Fanout Instance Type o
2 INS_IBUF

2 INS_IBUF [
2 INS_IBUF
p up Find to select net 2 INS_IBUF
2 INS_IBUF
2 INS_IBUF
2 INS_IBUF

s e |
—.1 INS_DFF hd

press "ok” add selected net into clock Assigment Fancel

&8¢ Clock Assignment #J3R
1. 7t Clock Assignment £ gnf a5 4, W BT BN H, #H Clock

Assignment X 1 HE ;
2. B Net ANAJEE4L, A& Type LLK Signal &Y, &l 3-69 i,
3-69 &8¢ Clock Assignment £J3R

Froject | Hetlist

4 top
Ports (23)
4 | Primitives (15)
F aluinst (INS_ALU)
{} dffe_inst_Z (INS_DFFE)
I} dle_inst Z (INS_DLE)
7} lut3linstd (INS_LUTZ)
{F luta_instd (INS_LUT4)
TF lutd instl (INS_LUT4)
{7} lutS_inst (INS_LUTS)
T} lutb_inst (INS_LUTB)
F lut7_inst (INS_LUTT)
{7} lutB_inst (INS_LUTS)
T} muxl6inst (INS_MUX16)
{7} mux2_utS (INS_MUX2_LUTS)
{F mux2_mux@ (INS_MUX2_MUXE)
TF muxd_instd (INS_MUX4)
T} muxd_instl (INS_MUX4)
Nets (30)
Maodule
[ Timing Paths

[\ Clock Assignme [ x|

Clock Assignment 8 x
s .
MNet Type Signal
CEc BUFG CE
Mes=- I/0 Constra Frimitive Constra= Group Constras: Resource Reserva: Clock hAssign'® Quadrant Constra: Helk Constrass Vref Constra=

3.6.6 Quadrant Constraints B8
Quadrant Constraints £ EL S AR ALY Instance iE4T 2]

® Dcs
® Dqce

SUG101-1.9
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£l Quadrant Constraints ZJ3R

1. 7f Quadrant Constraints a5, AR EH, EHF “Select
Dcs/Dace” , ##H Quadrant Constraints X 1EE ;

2. Hif “+7, 3 Des/Dqce EFEXTIGHE, HEHL Instance, 7 Dcs/Dqce i%
BXFiEMEF, B “OK” Instance 58K B J5, 1E Position 7 &E T
BARPNLE, B “OK” , BI21% 228 2 Quadrant Constraints
GiR T O, WKl 3-70 s

3-70 13 Quadrant Constraints

List B X | Chip drray ) | Packege View
Froject Hetlist

4 @ test_dqce
I Ports (15)
| Primitives (24)
L Nets (29)
[ Module
[ Timing Paths

L
4 Quadrant Constraints
Press "% o pop up Dos/Dace dialos To select
Instance dqee_instl 2 doeeinst10 INs_DQC
Bosition 3 dgce_instll INS_DQC
LEFTSIDE /| RIGHISIDE ce_inst12 INS_DQC
set position ]
0K = T
o OF Quadrant Constraints
Quadrant Constraints 8 X
G
Instance Type ‘ Position
dqce_instl INS_DQCE RIGHTSIDE
Mes= I/0 Constra™ Frimitive Constra Group Constras Resowrce Reserva Clock Assign:™ Quadrant Constrat® Helle Constras Vref Constra

{24 Quadrant Constraints ZJ3R

7t Quadrant Constraints 245 & 14 X T EE I LR, i
Quadrant Constraints X[i%HE, Instance ANAJ &, H A& Position J& 1,
W 3-71 fior.
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[& 3-71 &2 Quadrant Constraints

/| LEFTSIDE /| RIGHTSIDE

=

Instance Type Position

3.6.7 Hclk Constraints 8981 3E

fllZ Hclk Constraints 23
Hclk Constraints FIEIE BRI T -

1. fE Hclk Constraints ZmiHas+, ARG, EHF “ Select Helk”
341 Helk Constraints ¥ B X5 HE ;

2. I “+7 ¥, B Helk XS HE;

3. IEHl Instance, 7E Hclk XJiEHEH, H“OK”, % & Instance, 7 Position
NIRRT AR E, EOK”, BIRPEHZZI R A Helk
Constraints gmf s, & 3-72 Fiis.

V!

Hclk Constraints 2 %} Clkdiv A1 Dlldly #§ #2574 ) Instance #HT4) % .
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[& 3-72 613 Hclk Constraints 53R

Project | Netlist

4 8 top
Ports (3)
Primitives (&)
Mets (19)
Module

i Helk Constraints

Instance clkdiv_inst

Fozition

TOPSIDE[0]
/| BOTTOMSIDE [0]
set position
YPTSTIETE

EIGHTSIDE[0]

press "OK" creat a Holk Constraint

List & X || Chip drray [

up Hclk to select

Package View

Filter

nstance

TOPSIIE[1]
BOTTOMSIDE[1]
LEFTSIIE[1]
RIGHTSIDE[1]

O Cancel

Helk Constraints

—

=
Instance

clkdiv_inst

Type =

INS_CLK... BOTTOMSIDE[0]

{&2& Hclk Constraints 43R
& Helk Constraints Z1 95840 T
7f Hclk Constraints Z)d Zmfas 4, Wi fZoimiZw, 3t Helk

Constraints X} iHHE,

I

K 3-73 s

Instance ARIF &, R A[{E Position J& 1% .

Position
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3-73 {&2& Hclk Constraints 3R

List B X | Chip Array £ | Package View
Project Fetlist
top
Ports (3)
Primitives (6)
Nets (19)
Module
Instance eclkdiv_inst
Poasition
TOFSIDE[0] TOESIDE[1]
V| EOTTOMSIDE (0] /| EOTTOMSIDE[1]
LEFTSIDE[0] LEFTSIDE[1]
RIGHTSIDE[0] RIGHTSIIE[1]
i3 [ Cencal
Hellk Constraints g X
- Py
Instance Type Position
clidiv_inst INS_CLK... BOTTOMSIDE[O]

3.6.8 Vref Constraints B 6l

SUG101-1.9

Vref Constraints

£1]72 Vref Constraints

7t Vref Constraints gmf a4, AR, &P “Define Vref
Driver” , Bl A %1% 4% Vref Constraints Z) s £ Vref Constraints 4 f&#5+,
W 3-74 iR
3-74 813 Vref Constraints

Name Locations 10 TYPE

wvref_driver_0 F7 VREF1_DRIVER

Define Vref Driver |

Highlight
Remove I
Message I/0 Constraints Primitive Constraints Group Constraints Resource Rezerva’ tion T ek ASsigoment fuadrant Constraints Helk Constraints Vref Constraints

] HE X Vref 2994, Vref B FARWTESY, WEMNE, RGEaHT
A, MAFESE, WikxHP, Wk 3-75 Finr.
3-75 Vref ERZHRE

Name W Warning Iﬁl

vref_driver_0 i Vref name "vref_driver_0" already exist!

p—

vref_driver_0

Mes=age I/0 Constraints Primitive Constraints Group Conztraints Resource Reserwation Clock As=1gmment
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% & Vref Constraints AR B
£ Vref Constraints %% & I — 2290, ¥4 H A% Chip Array 1,

WA ACE, WK HE TR ER grid 4, WK 3-76 fis.

*E!

JRAIEE BL R 7 2% B Vref Constraints £ 17 & :

e {f Vref Constraints gu#i#s 4, EH—%ZH, HHHEE Package View H, Wi/ T]
E, MG E T ARCEL, W 3-77 FiR.

3-76 #EENZ] Chip Array &2 Location

List B X | Chip drrey B | Packass ¥iew
Froject Hetlist
4 B test_dqce
[ Ports (15)
[ Primitives (24)
[ Nets (29)
[ Module
[ Timing Paths
4g and dr n
Vref Constraints ]
Name Locations 10 TYPE
[vref_driver 0 7 VREFL DRIVER
Message I/0 Constraints Primitive Constraints Group Constraints Resource Reservat tion Clock Assignment Quadrant Constraints Helk Constraints Vref Constraints

3-77 #ERE| Package View P E Vref IR Location

List & X || Chip hrray FPackage View [J
Project | Hetlist
4 B test.dqce £ g oY n 0
£ Ports (15) LR
! :;'Z‘s“(i;;;‘w © - -ocoBooooEecocDe - ¢
= Module 00 Do - o6
[ Timing Paths 0006 L 206
006 00806066 006
oo eee - coee e
000606 ceoeeee
000600 oo o6
45 and oo acke 0O0CCO6 206066
20000 ceoeoeee
00500 - 0006 oo e
026 00060606 006
0 000000 206
00 - 00000 ES - 06
0. 00000008008 - 6
00000000000
6 8 9 0
¥ref Constraints g X
Na‘me Locations 10 TYPE
e S - S
Message I/0 Constraints Frimitive Constraints Group Constraints Resource Reservation Clock Assignment Buadrant Constraints Helk Constraints Yref Constraints
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4 PR 4.1 HA T (STA) B

4H¢f-‘i‘-‘é‘]i

4. 1RSHFF 347 (STA) ik

FRASE 7 23t (STA) X FLEG R AT AT 1 20 B, vH S g R B e oo
(P AE ST AN RS (], S R A R R . Wi B AN TR IR L B, T
SO tidRE R A BB 5E s, S5EGM ik b, ISR [A] DL 78 5
R EERRI . BN F o8 (STA) W P ZIRANTF, ST e 7
BT 00T o & - AR AR I 23 4 208 75 SR B[R] (data required time)
Hds 21k 1t 18] (data arrival time) AR 4 2] 7A K] 7] (clock arrival time) K36 1iE
FER I TERE, I ATREMIIN P I &, AR T Ak R G . A
PRI B L H B TR, S D R, TR S R A L
YRR AR M

TEBATERASE 201 (STA) B, 206 IR ARE ST T fk. DA X o #r
IR K B FEARR A . ARIERE S 3T 41 .

411 F T EAER

FRASES 34T (STA) J& X0 B 32 T0 A4 &S B B 7 oA &5 PR A Y 1R 47 st
JF M, FEARBINE 4-1 Fros, il #% REGO fER £0 4 240K D % [
H 3] Q Ui, LB BAMKR S REGL, fillk#% REG1 fEI 8 st
KA Ml 75 REGO 3% H AU, #7204 (STA) R A 2 fisl Ak 7%
REGL1 fe 77 IEAf R A fi k4% REGO 145 1) £ ¥ -

4-1 R A AR A
N
D —>{ L ——>D
Q b Q
REGO REG1
CLK >
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4 I} P21 R 4.1 FRAN B (STA IR

fil & 4% REGO [ R Bh s A7 & 2 i (launch edge) , fillk #% REG1
(A S B YS R ONBAETS (latch edge) » A0 BRAR LIRS IRAS T4 58, P
AN 22— B A I 3

4120 F AR IE

B P A 2R R A P B TR R T

Cells: 15 LUT. DFF. MUX. DL. DDR 3L A @4 s,
Pins: Cells )% A\ % i 11 5

Ports: T2 BEE B4 N H o 11, 38 5 A2 T8 28 1R 1502 T 5
Nets: pin 5 pin Z [A] %2R

Clocks: /57293 HH 15 E B 6

4.1.30 &2

W A 7 A (STA) X IURRSERL B AR EAT 70 Hr, AR A28 1
RIS AT 02K Wl 4-2 R

® 2R: i A I 2547 5% 5
® R2R: FiA 733777 4%;
® R20: Ziff#s 2% i
® 120: HIAFHIH .

4-2 STA HEEFERE

Combinational Combinational

Combinational
INPUT Lo Logic Logic OUTPUT

REG1 REG2

CLK

< >

INPUT Combinational Logic OUTPUT

FRASI FF 234 (STA) T H @ I i DU R B A% 11 55 % SR R A% B 25 B 1A 1) [A]
(data arrival time) A% 22K I} [7] (data required time) .

i 2 10 8] (data arrival time) &2 45 M7 B A% BT A3 21 26 5 BT 75 F I
i) $d ZR A (data required time) /2 H8 ZEREE A IR . 7ETHEEL

SUG101-1.9 54(116)




4 1 Y 4.2 NP 4R AR

P2 23K 7] (data arrival time) B, I 8hEg 21 4E I B WA} (clock skew) , B}
iRt (clock skew) A& Fi8 B & 21 1A AN [F] B 77 o 44 B B 11 B s 18] 22

414 I FEE

$Z7AY1E] (setup time) F{RFFATIE] (hold time) B E

FESLIN ) B3 AR I i 2R BT AR 8 BB RLIN 8], B AN 2 i) 1]
TR — A A7 2R AN BT 1 B AT 1R SR A

OREFINIA): B8 LE I 4o 200 5 A8 € I B RLINT 8], B AN 2 ) 1]
WU B i o4 b R A7 A AR f T B A
PRERIE (recovery time) FIFEREYE (removal time) HBE

PRI 8] AERS B RORET, AR D B BALKIE 5 RS AR 2 B ek
IFIE),  AANTE R A T, U A7 P e TR HE N IR B TARIRAS

BRI R FER B RGN )G, MR D B B ALIIE 5 SRR 2 B fekd
ISFIE],  AnANTE A TR), U35 A7 AT R ik E N IR B TARIRAS
s/ ERKR (MPW) KBE

B /NI (MPW) = 85 Ry P 3 76 e A2 PRl ) s A B ~F ) i/ B
RTAZ TR, JUIB B A Bk 1 1R

FRASIN 7 230 H (STA) B Bk =2REATR A, I A A daad R ER 1t
AW, B AR ST AR FH OGS I R

428 4R IR 2%
4.2 1854

2 RARE S R8T (STA) TR (UK STA THE) SZRZ A
Fran4, BFERER. NG . B ARSEL R A B 5 A a4, H P ATiE
STA T HIZ LRI EIE S (GUI) ERINES 72031 .

STA T2 FFERIN I 204, BRAAISH B () _E T Ons, R &4 N 5ns,
JE A 10ns.

STA T HERAXT BT B it 47 5 I Bk iy 2 AT, QA I R 330 47 i85 P Ao
AT, A HARE P2 R B R R R R

STA T HARGLF RIS sy : WL (HTML) 4% R SCAHE 20, BRAA I
TUHTML) #50. B P (I AR BB S @ I (AR A . ORFRA TR R 2
B R SR B /N B KA Y, R SRR PR IR B AR 75 SR 244 e il iy st
RELSER

4.2.2¥T FH4miE%

J& B Fr 20 R i s 7 1
TR G, £ =IRBE Process & 1911547 Synthesize J&, X
“Process > Timing Constraints Editor”, 1 4-3 fizs, BRI 4T HH P 210K
AR AR o
!
TR ST A2 B BN B 2 R g AR A
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4.2 I 7 2 R g o

[&] 4-3 Process B

Process

{ | Design Summary
v [ User Constraints
#| FloorPlanner
#% Timing Constraints Editor
v 9 Synthesize
Synthesis Report
Metlist File
v ) Place & Route
Place & Route Report
Timing Analysis Report
Ports & Pins Report
Power Analysis Report

11} 0
it Program Dewvice

Dezign Process Hierarchyr

4.2 3FEFIT LR

Un R prIR, 3 S X IR 20 R e B A R AT A

T2 LR
i LI

1. ik “File > New” SRHIT, SRHATIF SO E
2. %&# “Timing Constraints File” %,

!

JRATIE L B 75 ST IT B i e 2 A S

o H T BF: EH“New” Bbx;
o [ HAEEE Ctrl + N,

SUG101-1.9

K 4-4 fis.
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4 PR

4.2 I 2R G i 2
B 4-4 T FFHER R AR
r{i-.'} New M1
4 Projects it

~ ., FPGA Design Project

4 Fles

E:—; Verilog File
& VHDL File
E:—; Physical Constraints File

] Timing Constraints File

[ man renfia Ela i

m

Create a Timing Constraints file.

My “OK”  Hiih, SRHHETER P LR SO IEHE, K 4-5 Fis.
& 4-5 FER AR

{y New Timing Constraints File

-

Hame: Enter a name

Create in: C:\Users'root'Desktophl. 8I0E\testhsre

Add to current project

Name: #7200 U2 FR, 523 HF.sde Al.scf;

Create in: JHil “Browse” X iEHEEEEHT @ L R U AN E, BRiA
AN TREH NI sre ST

Add to current project: EFZIET G, 2 H LA RIS TR .
T FHLRHF

LR
1. {f IDE $tii, #i “File > Open” 3EHLI;
2. 1TJF “Open File” XIiEHE, W1 4-6 i,
!
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4.2 I Fr 2 A G i

IR AL s AR 77 3T IR R QRO

e Huili T HA F“Open”Ehx;
o [HHPUESE Ctrl + O,
& 4-6 FTHBIFFLARICH

s B
& Open File ﬂ
@u'| . » gowin » fp_test » src - |¢,| | EFE s p |

HHIR v SRR B ®
r
s E® =k ESicl Foh
| | fp.sdc 2 /6,7 ;29 3
" E fp.sd 2018/6/7 16:29 SDC 4% 1KB
B || fp_test.sdc 2018/7/6 9:40 SDC o 0OKB
=8~ [ sta.sdc 2019/2/26 11:27  SDC 1KB
5 3o || sta_test.sdc 2019/2/28 15:57  SDC Izit 0 KB
o =5 [ testsdc 2018/1/2411:11  SDC 0 KB
1 S,
& #ERE (©)
) RS (D) ~
ca TR (B
G
IEE(N): » | GOWIN Timing Constraint File (*.sdc
All Files (1) (%7
Analysis Design Constraints File (*.ac
\ FPGA Design Constraints File (*.fdc)

RIS P LRI L H 3, 3 ST T

4.2 AYRIERR A H

WEEFT AR R, g as S E 4-7 FR
4-7 R R R mE RS A H

(&
& Gowin Timing Constraints Editor - C/Users/root/Documents/fpga_project_12/src/fpga_project_12.sdc

File Constraints Reports View Help ‘

=]

Hetlist Tree

B @,

4 B test
Ports (6) Clock Group

L b Nets (14) 1/0 Delay g
o Primitives (11) 4 Path

False Path

Max/Min Delay

Multicycle Path b
4 Report

Report Timing

Report High Fanout Nets

Renort Boute C i £l

5 X

]

Timing Constraints

4 Clocks
Clock Latency
Clock Uncertainty

Type Period Frequency Rise

Clock Name Fall

i r

Conzole

create_clock —name clkl -period 20 -waveform {0 10} [get_ports {dinl[1]}]

L5/ F AN Netlist Tree % 11, t1& 4-8 Fis.
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4 W 2T 4.2 NP 4R AR
[#] 4-8 Netlist Tree &
Hetlist Tree g X
B T @
4 (T test
I/O Ports (27)
Mets (B1)
Primitives (56)
Netlist Tree & 1 H & 51 245 R U 5 MocE, 4 Top Module.
I/O Ports. Nets #1 Primitives.
e
e “ = 7. &F flatten 5%,
s
o ”. 5% hierarchy %1%,
F A A S M XA B O A R g X, W 4-9 fros. Hedr, 25
RN FFLARR A, AMDyREMEX . AR HS ERfi R —4
WM, R X o RROWENARmETIR.
4-9 Y)RYmIEFRH
Timing Constraints Clock Name Frequency
4 Clocks clkt
Clock Latency
Clock Uncertainty
Clock Group
1/O Delay
4 Path
False Path
Max/Min Delay
Multicycle Path
4 Report

Report Timing
Report High Fanout Nets
Report Route Congestion
Report Min Pulse Width
Report Max Frequency
Report Exception

Set Operating Conditions

4.2 5BTF LR A H

SUG101-1.9

FEALF RN GUI ST I 7 2957 07 o

1. fESEHAAF, Mdi“Constraints”, 7B FHEmAd, & FLRmS,
JH I HORH B PR 29 o i 2 FT TR i e 2 B E R AL (GUL), an B 4-10 B
TRNo
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4.3 %i%E SDC xff

& 4-10 SERIT AR FLARA E

[(_chstral'nts Reports  View

Create Clock...

Create Generated Clock...
Set Clock Latency...

Set Clock Uncertainty...
Set Clock Groups...

Set /O Delay..

Set False Path...
Set Max/Min Delay...
Set Multicycle Path...

Set Operating Conditions...

2. £ STA B T HAMIMZRAS S, b, ARYE PR A 1

eI,

AR I FP 2R an <, i 4-11 B

B 4-11 ARIT AR FLRAE

Timing Constraints
4 Clocks
Clock Latency
Clock Uncertainty
Clock Group
1/O Delay
4 Path
False Path
Max/Min Delay
Multicycle Path
4 Report
Report Timing
Report High Fanout Nets
Report Route Congestion
Report Min Pulse Width
Report Max Frequency
Report Exception
Set Operating Conditions

Clock Name Type Period

Divide by Multiply by

Remove

Set Clock Latency

Set Clock Uncertainty
Set IO Delay

Set Clock Groups

Create Clock

Create Generated Clock

4

4.3%%%8 SDC 3

SCRPEHUTAER) SDC 3, JFA{E T A4iiEa T Pl iBot2R, #1F
e, (M7 4-12 .

SUG101-1.9
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& 4-12 45%8 SDC X1

A GOWIN FPGA Designer - [D:\user-bak\Users\root\Desktop\1.8.11DE\IDE_0830\src\|DE_0830.sdc] - a X
¥ Hle Edit Tools Window Help o x
NnisE&MN
Froess g% 1 //Copyright (C)2014-2019 GOWIN Semiconductor Corporation.
I o .
=T 2 //All rights reserved.
7
FloorPlanner 3 //File Title: Timing Constraints file
# Timing Constraints Editor 4 //GOWIN Version: 1.9.1 Beta
v @ Synthesi . ; -
e y”‘sei':e‘k . 5 //Created Time: 2019-05-28 10:59:37
ythesis Report ) - B
Netlist Flle 6 create clock -name clkl -period 10 -waveform {2 5} [get ports {il}]
v (2 Place & Route 7
Place & Route Report
Timing Analysis Report
Ports & Pins Report
Power Analysis Report
Uit program Device
< >
Tesign | FProcess ey J Start Page DA Sy 7 ibuf_obuf_Glnbgal®6. vm [#] TDE_0830. o5t [} TDE_0830. =dc <]
\Dutput 8 x
Commit
Output  Issues
In:1 CokO

4 4B FF 4R Ym B

4.4.1 Clock &R

Create Clock

o T TRIEAG LS, AR e 2Rk, B, E. 55, DKk
EANEE Y

® STA T HIBHLERARTBh, BRIAR 2PN 10ns, SN 50%, LT
NEESIPO

® STA T HWENLZAMEr, TEMEAEEhE, SCRRES IR 24

AldE I LU A XS Clock 2900, #4E W0 R -

1. @il “Constraints” SZHHH Clock £
a). {E“Constraints”>¢#irf, % 4%“Create Clock...”, ## ! “Create Clock”

XPEAE, Wl 4-13 iR
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& 4-13 8% Clock £93R
r“',; Create Clock [—‘—J@ X )
Clock name: clld
Wawveform
Period: z0 ns
Frequency: 50 MHz
Rizing: S ns
Falling: 15 L= i g 15 20
Objects: [get ports {clk}] [:] Add
0k || Cancel |

b). 315 Clock {5 5., fH5 Clock Name. Waveform. Objects.

!

® Waveform 7734 i EE 2 AR S HE 5 1 I 815 S 7~ 1) clock %

® i Objects £ /il f“ D Y, 43 Hi“Select Objects” X 1HHE, 1K 4-14 7R

o YHIX R ECHNBN, 2k Add DK SR INE] H AR G, 75 T
ol 2 5
® IR\ Waveform JE N 10ns, Ons 4ty ETFHE, AL TG
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[ 4-14 Objects FIFR
[ select Objects B

Mateches & Selected

ZT matches found 1 selected names

*

clk
reset
a[7]
a[6]
a[3]
al4]
a[3]
a[2]
a[l] =n
a[0]

b[7]

b[6]

b[5]

b[4]

b[3]

hix 2%

clk

m

P Tt

0K ] [ Cancel

EE 4-14 1, BIERAE K INREU R
“Collection™fi & 1 & %) G 28
“Filter” &b 2y 18 FL A 5 ik 5
R JG1%EF Objects, A% A IEF K,
“>" F RS A3 B 2R R I R IS N B A 1A 81K
-S> SIS I TR
- < YR BB Tk I
- << YRR AT TR
- B"OK”, 58H( Objects HIHA M.
2. iEid Netlist Tree #71# Clock £ :
- 1 Netlist Tree #, #H I/O Port 5 Net;
- M RbRA R, EE“Add Clock”, BJEE clock, & 4-15 FiR.

SUG101-1.9 63(116)




4 I} P21 R 4.4 I FE 2 R Y i

B 4-15 B & clock 493R
II Hetlizt Tree g X
t Q

a4 U test
4 I/O Ports (27)
[ ,@‘ a[7:0] (Input)
> ¥ b[7:0] (Input)
b out[8:0] (Dutputj
& ck
ﬁ? re
b Nets (81)
f Primitives (58]

Add Cl::rclc

- WP EBESERUR, Clock SR 2B INXS B2, dniEl 4-16 Fras.

B 4-16 Clock £J5RFIR
Clock Name Type Period Frequency Rise Fall Divide by Multiply by Duty cycle Phase Offset
clkl Base 10ns 100MHz

e e las e -------

FEZHNR A, AT 0T 8R4

1. 4w’ Clock, Xy “Clocks” FZHARILIH, FTFHF Clock 9w Xt i
HE, FIAEXHIEHE F 4miB Bk Clock 5 s

2. MR Clock, fEXFRHik#i%% Clock, Mdifbrtift, EF“Remove”;

3. i IEAS Clock, fifsgr, AR A% % Clock # & Clock Latency.
Clock Uncertainty 5% I/O Delay 15 2., & 4-17 iR,

[ 4-17 Clock JURARAR
Clock Name Type Period Frequency Rise Fall Divide by Multiply by Duty oy«
clkl Base 10ns 100MHz
IR e e e O BTSN T BT
Remaove

Set Clock Latency

Set Clock Uncertainty
Set IO Delay

Set Clock Groups

Create Clock

Create Generated Clock
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4.4 I Py 20 A iR

SUG101-1.9

Generated Clock
® T OIE AT ER B OATAER B, SR AIfT A B o [F] — N e
19
O HEITZLARAIIE T R B AT 4. A, AR AN S S LSRR, Bt
T 58 AT A2 IS b Ay B 2
Al @I LR AR5 2B i Generated Clock:
1. it “Constraints” 0%
- {E“Constraints”>¢ i+, % $£“Create Generated Clock”, 3 i “Create
Generated Clock” X1 AE, 1K 4-18 s
- &P “Source”, ¥5 Source RELHT Clock ¥ n%| “Master Clock”
I, % master clock;

- Objects #*, H1f Objects £ i L) g, o9 1 select Objects”

XPEHE, 1EFEE AR SR
!
e UL FEM Source - 7C Clock, U Master Clock Joielil, 5 H#i i+ Source;
e {E T 71 Waveform 3 K, 7ol B JE /& Master Clock BIETEE, A2 ks
Generated J£T0 (WIfEA. 4340 AR Generated Clock frii 2, B IR clock
0 BT R BRI AR AL B
4-18 Bl Generated Clock &3
rw Create Generated Clock Iilﬂ_hjw

Clock Hame: |

Source: L

Master Clock: -

Relationship to source
@ FBazed on frequency
Diwide by: FPhasze:
Multiply by: Off=et:
Duty cyecle:
) Bazed on waveform
Edgze 1list:
Edge shift list: ns ns n=
I:‘ Invert waveform I:‘ hdd

Objects:

I .

u] 5 10 a 5 10

Source clock Generated clock

0K ] [ Cancel
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2. @it Clocks %1% 612 Generated Clock:
- 1E Clocks %3, 7E75 AL BT i,
- #EFE“Create Generated Clock™## Generated Clock, #1/& 4-19 fr
TNo
4-19 Clock FIRARAR

Clock Name Type Period Frequency Rise Fall Divide by Multiply by Duty cycle
clkl Base 10ns 100MHz 0 3

Base 20ns 50MHz 0 10

Create Clock

Create Generated Clock

IS0 G R g X 2 B 2 20K
TEAZHIFR A, Al T a0~ ERAE:

1. %% Generated Clock ZJ3R, XU “Clocks” FIFE Xt N AL R, FTH
Generated Clock 14w 4HEHE, 765 1HHE H 4m 41524 Generated Clock

==
SR

2. Mk Generated Clock, fEZH&gmH X+ 1% Clock, 78k
“Remove” .

Clock Latency

) 5R iR

1. AT RENPME SRR AT RS, 8 250 1 35 a] 0 i 8 i)
TR BRIV B IE N S R /N RE IS 43 ) AT RS B ) B L

2. IR FER 3 A PIR: 4 (network) ZE RS F1JE (source) ZERT .
- I (network) E i 2 i A S B B A5 ) ZE I
- JE(source)diE i it Fr AR B PR AR ) AE B

3. STA T H HZNTHEER M4 (network) ZER,  Fr LA 7 R & E T8
(source)iEHT .

AEBRE
Al LR PR 2B Clock Latency £ :

1. @i “Constraints” SH.H % Clock Latency 23 ;
7E “Constraints” 3¢, #%#F “Set Clock Latency”, i “Set Clock
Latency”XJ il fiE, ikl 4-20 i, $HE Latency 55, Hii “OK” {rff
A
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& 4-20 £ Clock Latency 43R

Wy Set Clock Latency l 2 ﬁl

Latency type
() Early () Late @ Eoth
(") Rize (71 Fall @ Eoth
Delay walue: ns
Objects: E]
Clocks: C]
| ok || cencer |

2. #iT Clocks 1|3 ## Clock Latency £,
7t Clocks 71| 3 ik H HEA™ Clock, 1741t #% Set Clock Latency 4% Clock
W HE Latency 15 5.

3!

R HE I 7 )& Latency 15 8., &l 4-20 1) Objects ¥ E 5hk 72 i% Clock.
Clock Uncertainty

Z)R 15 RA

1. WEMNB AT E EBWEE R, H T e 5T

2. W43 setup A1 hold 15 B AN & &, RTINS B YRR T BRVR B
B 53 )V AN o

3. FVFFIRI bR Gitter)  AEMLE (pessimism) 45 it %24 HUE &1 =
STA T A, #Esmnt 5 it5.

AEBRE
¥r# Clock Uncertainty, #{EnT:

1. 7F “Constraints” 5.1, %4 “Set Clock Uncertainty” , #fiiH “Set
Clock Uncertainty” XJiEHE, WK 4-21 FioR;
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& 4-21 £ Clock Uncertainty 43R
W Set Clock Uncertainty &I&J

| .
.

Analy=is type

Unecertainty: ns @ Setup @ Hold

| 0K || Cemeel |

!

-

2. LM N RAEE R From 1257 (From clock. Rise from. Fall from)
1 To K128 (To clock. Rise to. Fallto), @it A0~ HiAHEM 2415 Bt
A O 8E M Clock Wik # H#ri Clock;

3. HEF{RTEMG, Hili “OK” fRAFLIH, 58 Uncertainty FIE N

Clock Group

® HTfaERF 22X R;

® STA T HEVAIRMLANERA Z MG, HEHZ AR,
Al PR 5 0B Clock Group:

1. 7F “Constraints” 25+, 1% “Set Clock Groups” , 3t} “Set Clock
Groups” XJiEHE, 1l 4-22 FioR;

4-22 817 Clock Group #JE

w Set Clock Groups l P |-

Group: grp_cld [
C— ()
@ Exclusiwve 7) Asynehronous

| 0K || Cencel |

e

2. ik« (-]~ ¥4, N Group i%&# Clock. #n&l 4-23 flTR;
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& 4-23 Clock Group RE 5%

Group: [get_clocks fclkl}]] L]
. L]
oo %
@ Exclusive #® Asynchronous
: .
.

3. WEMERARINN Group, it Rigk B A « M7 f54

4, i “OK”, RFLIH.
FE!
mHEREZA “Group” , Hii “Add” &, HEISEiE—1T.

4.4.2 1/O Delay £J3R

set_input_delay

® L B Bk F R NI TT(PORT) AL, 5% A (PORT)AH 5% g A b
WL “-clock” ZHdRE, IR AU BT AELE I B

® I NIEI PRI 5 I B B AESS CBRD BRI A (S
“_clock_fall” $8&).

!

o HRNAERS HH AT AL AN B A BT, BROAFITEOL T, TSR B0k A BT B R0 b AR A B A B
M¥5 € 2 4"-source_latency_included” i, U v 55 2128 ZEI AN TN 1S S ZE 1

o EUANEALT, XF— i I (PORT) A INAE T-AH AN B R IZ R0, 588 — % TR E S8
“-clock_fall”, 158 %Atk e -clock_fall'Z4, W& % SEHEE &2, BRIEE
E-add_delay %,

o  STA T H™ERIIN Frai i i N AE I 2R84 0y in”

set_output_delay
e e s &t 1 (PORT) (1% HE 2T, [R] B 204 2 123 A B (1 225 )

By, BOAEOUT, i ZER S e ) R ARG, AhEd R 25

“-clock_fall” & 1%t AL 5 I8 (1) BEVRAHOC o

!

o IRINEBLT, AR ERAE R AVEL ST AR, Ul S
“-source_latency_included”i, 74 H ZE i o 25 A Bh E I
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o  BUIMENL T, XRLWR AT SR INTE [ — N F(PORT) b H B A AH [EII 4. AN 5] i e
SEWMA R, 12 H“-add_delay” n] 85 & £ 56

o STA THMK P&, @& 24 5 t0ut”,
Al I DL 5 SO 1/O Delay 25 :

1. {£ “Constraints” H.r1, 1 “Set 1/O Delay” , #iif “Set /O
Delay” XIifitE, Wi 4-24 fiox;

4-24 8|3 1/O Delay 43R
[ set /O Delay B S |
Clock name: -
Options
@ Input delay () Output delay
) Minimum () Maximum @ Eoth

) Rize ) Fall @ Eath
D Add delay |:| Use falling clock edge

D Source latency included

Delay walue: ns

Objects:

08 || Coneel |

2. 1/0 Delay A Input Delay il Output Delay 2875, ¥ 5¢75i% £ Delay 287,
3. Delay FRHEERMGE, Hifi “OK” RIFLR.

4.4.3 Path 4R

False Path
R APBTIN S R B T AT N PR AT B A2
E!

STA T HAEHEERIN I BT A B 2P R AR AR R AR G, BRINSTREES I Rk Ab 2
i False Path 295, #1EUIF:

1. % “Constraints > Set False Path”, 3t “Set False Path” *fiG4E,
K 4-25 Fion;
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[&] 4-25 6|3 False Path 43R
Wy Set False Path l P e
From: :]
Thr ough: L]
. =
Analy=is type: () Setup () Hold @ EBoth
0K || Cencel

o i « L) 7 4% From A1 To %[ Object. #ii “OK” f¢

LI o
Max/Min Delay

i Max/Min Delay 213, #{EanT:

1% “Constraints > Set Max/Min Delay”, #H“Set Max/Min Delay” %}
THHE, &l 4-26 PR;
& 4-26 |3 Max/Min Delay 43R

.
W Set Max/Min Delay I. 2 ﬁ]
Delay type
@ Max ) Min
From: :]
Through: (o]
To: )
Delay walue: s
0K || Cancel
L.

Delay Type i%£#% Delay f25% (Max or Min), From £l To KJi% %[ set
false path A% . A5 58 Delay {58 )5, iy “OK” 5EMEIE.
MultiCycle Path

BOAEOLT, STA THPAT 172 5 ST o3 dr, BV S A TR] e A A
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FEYR IS B 0T — A B ] S R 0 b o AR 7 00 BB R i ) P
ARG . BT AT e U S, — 2k IB i R T SRR R Bl
AT, T2 T—/0 et R AR T sete g . STA T REIRAE 2 F 1
#4215 B T4 set_multicycle_path, FoiF 7 3B N /N0 5 3 i s 1240 7
Z ) path multiplier € ST A& AR R T — B8 B BA IS 5 U (R
B R EREL, RIS 5 B G TR f 2 H B 52 [AUE 5 BE A AL 7 0 ) 18] J&) BH A 5
Z W41 B i 4 set_multicycle_path 7] T #1 5 22 J8 B R AT 1 5T
B T8] 23 AfT AR CRAF IS TE] 23 B« T R BRI (R 23 AT« R A B A 8 A B 16 2 A
%, BN ESHZan S NSE
FH Sk fisrs & A2 4f (launch clock) FI477 RS 4 (latch clock) A% 9% &,
WA I P AN —Fh, N 37 s A A E OB R AR A ORI B B AR 55
Y
W B 2 JH AR i 2 2 0 LI [H] (setup) AR EFI 8] (hold) i Bl — 5€ 521, W1 75 BH-setup
B -hold £, U STA T HERIAN-setup. Wi % E-setup {8, W hold {E AN 52 H5m .
STA THECAIRHEEBIME K hold IDEE. WA 485 hold fH, STA LR HEIEH ik
B,
¥rE Multicycle Path 293, #4/E0R .
1. #%# “Constraints > Set Multicycle Path”, 31 “Set Multicycle Path”
XSPUGHE, WKl 4-27 FR.
4-27 613 Multicycle Path 43R

W Set Multicycle Path [ 2 [
From:
Through:

Ta:
Analwysis type Eeference clock
@ Setup ) Hold ! Start (launch clock) (@ End(latch clock)
Value:
0K || Coneal

2. MEXHEMERAI(EE, B “OK” AL
444ATHEEHLR

WHE FPGA & HRESEH . HEEER . N T2 MELR.

¥ Operating Conditions Z1%, #AEUIT -

1%E# “Constraints > Set Operating Conditions” , 311 “Set Operating
Conditions” Xf1ihHE, U1E] 4-28 fror.
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[&] 4-28 6|7 Operating Conditions £J3R

-

iy Set Operating Conditions

2 |t

Grade:

Model:

Speed:

7] Hold

4

@ Commercial

@ Slow

D Setup

L3

DMax

() Industrial

() Fast

[ iz

] Max-Min

==

L

4.4 50 R

5 FH I 5 20 SR G o T 38 AR 20 B B
Report Timing
® R NE

PPkt , AR BLE RN IR S S SO RS N
® Jrif#(F

FRIRAED IR T -

LS F, P “Timing Constraints > Report Timing” ;

- AT LA, HIL “Create Report”, 1F 4-29 AR,
- &P “Create Report”s# H an & 4-30 Fras i) 5 1H ;
B “OK”, fRIENFIRE RE .

4-29 Report Timing )R

G TEHE A A 2

=R

WAy Gowin Timing Constraints Editor - E/copy_C/Users/root/Desktop/gowin/fp_test/src/sta_test.sdc = | =
File Constraints Reports Wiew Help
=]
e
Hetlist Tree & X || Timing Constraints f Analysis type From Clock To Clock From
E‘;] € 4 Clocks
— Clock Latency
4 U9 clkdiv test Clock Uncertainty
Ports (3) Clock Group Create Report
Nets (13) /O Delay =
Primitives (10) 4 Path i
False Path
Max/Min Delay
Multicycle Path
4 Report
Report Timing

Report High Fanout Nets
Report Route Congestion

SUG101-1.9
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[&] 4-30 Report Timing A H

W Report Timing

Clocks
From clock: = | |

To clock: hd

=1

=

o

o
B. o

=

1
4

From
Through:

o

& =
B e
b
o
T |

@ Setup

Fath

Max Paths:

Module Inztance:

) Hold () Recovery

Min Logic Lewel:

Max Logic Lewel:

() Remowal

| [ Comcel |

Report High Fanout Nets

® TN

I Pt i B K HE ) Net 20

® Jrimik(F

- fEEFEY, %4 “Timing Constraints > Report High Fanout

Nets” ;
A a4, HBL “Create Report” , &l 4-31 Fik;

- JEF “Create Report” , i an&l 4-32 s i) 51 ;
- HEXEEPHEGER, B “OK”, R PR R E .

[& 4-31 Report High Fanout Nets S &H

Timing Constraints
4 Clocks
Clock Latency
Clock Uncertainty
Clock Group
I/O Delay
4 Path
False Path
Max/Min Delay
Multicycle Path
4 Report
Report Timing
Report High Fanout Nets
Report Route Congestion
Report Min Pulse Width
Report Max Frequency
Report Exception
Set Operating Conditions

Max Net Number

Max Fanout Number

Min Fanout Number

Create Report

Report Clock Net Rep
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[&] 4-32 Report High Fanout Nets & H
Wy Report Fanout Nets @léj

Max Het: 10]

Min Fanout:

Max Fanout:

D Report Clock Het D Report Set/Reset et D Azcending

| 0K || Cencal

Report Route Congestion
® ENE
INF o 15 A 2E P R 00
® JlimiRfE
R IRINT
- fEFEFEH, #%EF “Timing Constraints > Report Route
Congestion” ;
- AT AL, HiPL “Create Report” , #& 4-33 fiR;
- I1EFE “Create Report” , 5 WK 4-34 B 5t
- HEEMEEFHEKRERE, B “OK”, RAEN TR E R E .
[& 4-33 Report Route Congestion 8|2 &

Timing Constraints Max Grid Number Min Route Congestion Max Route Congestion Location
4 Clocks
Clock Latency
Clock Uncertainty
Clock Group
1/O Delay
4 Path
False Path
Max/Min Delay
Multicycle Path acalienol
4 Report
Report Timing
Report High Fanout Nets
Report Route Congestion
Report Min Pulse Width
Report Max Frequency
Report Exception
Set Operating Conditions
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[&] 4-34 Report Route Congestion - H

. -
‘s Report Route Congestion [ 7 ﬁ]
Max Grid Humber: 10
Min Boute Congestion: 0-11
Max FKoute Congestion: (]

Grid Location:

0K ] [ Cancel

Report Min Pulse Width
o AR
I PP o A /N ik 5
® JlimiRfE
76 ¥ R, %3 “ Timing Constraints > Report Min Pulse Width” ;
A A, I “Create Report” , 41 4-35 i
- 1&F¥ “Create Report” HILUNE 4-36 Frf) 5
HEXIEHEF AR E R, #Bifi “OK”, {RIFRFIRkE NE .
4-35 Report Min Pulse Width €32 & &\

Timing Constraints Max Path Number Min Pulse Number Max Pulse Mumber Detail

4 Clocks
Clock Latency
Clock Uncertainty
Clock Group

I/O Delay

4 Path
False Path
Max/Min Delay
Multicycle Path

“ Report Create Report
Report Timing

Report High Fanout Nets
Report Route Congestion
Report Min Pulse Width
Report Max Frequency
Report Exception

Set Operating Conditions
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[ 4-36 Report Min Pulse Width FH
r“} Report Min Pulse Width I. 2 &r

Max Clock Fath: 10
Minimum Fulze Width:

Maximum Fulze Width:

[ Detail

Objects: E]

Report Max Frequency
o AR
BRI
® JlimiRfE
FHREFAE SR
- EEFRET %R “Timing Constraints > Report > Report Max
Frequency” ;
- HEAMNE AL AR, HPL “Create Report” , & 4-37 FiR;
- &Pt “Create Report” , 5 Wil 4-38 A1 518 5
- HEEMEEFHKRERE, B “OK”, RAEN TR E R E .
4-37 Report Exception 8| @%@

Timing Constraints Module Instance
4 Clocks
Clock Latency
Clock Uncertainty
Clock Group
1/O Delay
4 Path
False Path
Max/Min Delay
Multicycle Path
4 Report Create Report
Report Timing
Report High Fanout Nets
Report Route Congestion
Report Min Pulse Width
Report Max Freguency
Report Exception
Set Operating Conditions
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[%] 4-38 Report Max Frequency A

rw Report Max Frequency - 1
Module Instance:
(0] ] ’ Cancel ]
Report Exception

o RN
IS P4 AR T

® JFlH#R(E
RV IRINT
- fEFE S HEFE“Timing Constraints > Report > Report Exception”;
- REEAMNE A A, HBL “Create Report”, 4] 4-39 Fiir;
- i&$F “Create Report”, 3 U 4-40 Fros B 5t ;
- HEXNEEPEGER, B “OK”, TR PR IRE .

4-39 Report Exception 8|#F @

Timing Constraints Analysis type From Clack To Clock From Through

4 Clocks
Clock Latency
Clock Uncertainty
Clock Group

1/O Delay

4 Path
False Path
Mazx/Min Delay
Multicycle Path

4 Report
Report Timing Create Report
Report High Fanout Nets
Report Route Congestion

Report Min Pulse Width
Report Max Frequency
Report Exception

Set Operating Conditions
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[ 4-40 Report Exception A H

r

WAy Report Exception

Clocks

To clock: hd

Objects

I

From

Throngh:

C
L] ﬂ‘
o
o
g n
=
b}
®

Fath

Max Faths:

Max Common Faths:

() Hold

Min Logie Lewel:

Max Logie Lewel:

() Recovery

() Remowval

XS TREAT Timing Analysis B /5 04T 5, 8PS B 3h Az B 74k
& P)# 3 Process Ftif, X “Timing Analysis Report” #H7&%&, WK

4-41 . HabpEE D4,

B 4-01 EERFRERT

E SR A M & .

{4 GOWIN FPGA Designer - [Diuser-bak\Users\root\Deskiop\1.8.11DE\IDE_0830\impl\pnricpu_lite.tr.html] - ®
7 Hle Edit Tools Window Help _ax
HiocH&
Frocess J X L [ad [ad
1"] Design Summary Timing Message
v [} User Constraints » Timing Summar H i
o Timing Messages
FloorPlanner STA Tool Run
_ | Timing Consiraints Editar Clock Summar, Report Title Gowin Timing Analysis Report
v O Symthesize Design Fil Di\user-bak\Users\root\Desktop\ 1.8. 1DENIDE_0830\sre\epu_it
| esign File Muser-baki\Users\root\Desktop\1.8. - src\cpu_lite.vm
Synthesis Report Max Frequenc
Netlist Fle Total Negative Physical Constraints File D:\user-bak\Users\root\Desktop\1.8. 11IDENIDE_0830\src\IDE_08230.cst
] I . Timing Constraint File D:\wuser-bak\Users\root\Desktop\1.8. 11IDEN\IDE_0830\src\IDE_0830.5dc
v & Place & Route » Timing Details
Place & Route Report Er—eTd LT D:/Gowin/1.9.1/IDE/bin/gowin -do D:\user-
= . . . » Path Slacks Ta bak\Users\root\Desktop\1.8.11IDEVIDE_0830\impl\pnricmd.do
- Timing Analysis Report
Ports & Pins Report Setup Paths GOWIN version V1.9.1Beta
Power Analysis Report Hold Paths - Part Number GW2A-LV18PG484C8/17
\,E Program Device Recovery Pi Created Time FriMay 17 15:32:40 2019
Legal Announcement Copyright (C)2014-2019 Gowin Semiconductor Corporation. All rights reserved.
Removal Pa
Minimum Puls¢
» Timing Report - - -
Timing Summaries
Setup Analy
Hold analys , | STA Tool Run Summary: v
< > < >
Procesz  Design  Hierarchy . Start Fage Design Summary 4 cpu_lite. tr. htnl a8
Output & x
Info (PRO0OO1) "D:\user-bak\Users\root\Desktop\1l.8.1IDENIDE_0830\src\cpu_lite.vm" | Reading netlist file.
Info (PRO0O4) : Parsing netlist file 'D:i\user-bak\Users\root\Dssktop\l.5.1IDEVIDE_0830\src\cpu_lite.vm' completed.
Info (FRO0O0E) : Frocessing netlist completed.
Info (CTO002) : Pnysical Constraint parsed completed. -
Commi t
Tssues  (utput
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4.5 I P2 R I e 2%

44.6RFS5FH

g 4Rt se G, B “File > Save” 8¢ “File > Save As” , 7
B 2T gm e 2 TP 2R B RAF 2 m LR SCE Csde) /1, B R4
N5k RiE S % 5% BN L BTG

450 FF 2R S R

SUG101-1.9

STA T HBZHEZ MR I FP LR, 2 AR S 0 AR B s R I 2 -
create_clock #1 create_generated_clock

set_multicycle_path

set_max_delay 1 set_min_delay

set_false_path

set_clock_groups

B OrwbdPE

S [F] — 2% I e B A T e AR S 4 I PP 2R AT R, BRI LKA R A EAH
ES AP AL
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5 RN E 7R

m1z Gowin B4 FloorPlanner SCHE TAR (RIN FALA , il B4 B I £
IR BB R AT G 055 7 U B FH P SRS PR U 8
K H FloorPlanner #tATH P ILAL I ERAE AR . BLF:
e TR
1217 “Synthesize” SZIZEE, AR, FE4%N.vm;
3. UNINYNIRLY R SO RN P L9 . B2 AR P 29 R A Jiik 1,
{H RT3 Bh P SE A SR ThRE, AN ;
4. izfT “Place & Route” HHATAT AT S,  [RI AE s i ST A
Ve
BATAR AR RRT, TINE “Place & Route ffIfic B X iEHE, % “Generate Post-Place
File” A“True™ 4 fil.posp SCAFanFE 5-1 Fizn, H - FloorPlanner BEUAi R A 28 5 B4 B

2

5. BENFIRE, WEHE KWL R IR RATAF IR R FAm L,
T4 H FloorPlanner P24 ZF & HIZIHR, 2 IEARSZHUN 7 I8

6. BLHUHHR L) SRS AT e 4 RO

7. Ja3) FloorPlanner T E., N#An fmAi £k 5 A B i) S . posp XA, Ports.
Primitive Z5H0L B 2005 B “Netlist” & 11, WK 5-2 Fis;

8. INEL 2R A timing_paths S, 7£ “Netlist > Timing Paths” % I
BRI RB ERA2 (5 S, Wos B2k path [ slack. arrive time. require
time %55, WK 5-3 fir.

B

7 SRS AL, posp CAEAItiming_paths SCAFAS & INEL, F P48 “ Reload”
R AT .

ST AL R E

9. TEMIFPURSKE RIS RE S, FFIE TP KRS, @i s oL
WL A B SEILN R 8. 7E FloorPlanner /1, T3 i 347 B (5 5
SEPLR s, SRR

a). TR ICHEEEKAEXT B Module 15 &
- BHEREBRALIEN Instance {55, M Instance & FxH 2y #EH!

N =

SUG101-1.9 81(116)




5 I PRtk

fitJ& Module;

- R IR AE, E$E “Highlight Corresponding Module”,
Wk 5-4 frs. XA Module ¥ 7E Module %138 A1 LT 44 7K
BoR, W 5-5 Fis.

b). &% Module 1L E 7341 {5 B M SCBE R AR5 5 LI o

- EF—/> Module, f7## H 7 1%E#E “ Highlight Group Constraints”,
AR AL B A S AR BN E “Chip Array’ & D9, AIE
BN B AT B SR ARRTEE AL A& 2 HL

- TER PRSI, BB E SRR A AR 1
FloorPlanner Hik#— % K HEERAE, ATy, K Hignlight”,
FE“Chip Array” & 1 H A W2 BiZ B8 A2 1045 SR 1, il 5-6 Al
TRe

o). HEBAGHMMERR.

1] 5-6 FF s, BB I35 A HERHBErf, FUA — AN A0 B B AR A e
FIALSE SRR A2 10 B 0, B AR LUA AT, BTERK, SRR
N HEP 7 R R B R A AR AR, WS 2
dFE A, W 57 B

10. HHrizfT “Place & Route”, AN P45 R . WA 2 F /7 75 Kol A
P, WA A EE 5, 6, 7, 8, 9T,

)
& 5-1 &£ f.posp XHRE
r ™
Ay Configurations lﬂ
Place & Route
* Sribesas cuvory: 8 : o o )
General 1
4 Place & Route Label Value

el Generate SOF File False

Dual-Purpase Pin Generate Constraint File of Ports False

BitStream Generate 1BIS File False
Generate Post-PNR Simulation Medel File False

rue
Initialize Primitives False '
Show All Warnings False
Generate Plain Text Timing Report False
Run Timing Driven True
Use SCF False
Not place register to IOB False
Generate Post-Flace File. Default: * posp
|
[ 0K ] [ Cancel ] [ Apply
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& 5-2 iEH.posp X

List B X
Project Hatlist
a & TOP -

[ Ports (39) L

4 | Primitives (253)
!:E DATAOUTR_Z[0] (INS_DFFC) (R13C30[1][BI)
!:E DATAQUTR_Z[1] (INS_DFFC) (R14C34[1][B])
!:E DATAOUTR_Z[Z] (INS_DFFC) (R14C34[1][AL
!:E DATAQUTR_Z[3] (INS_DFFC) (R14C33[01[A]
!:E DATAOUTR_Z[4] (INS_DFFC) (R14C33[0][B])
!:E DATAQUTR_Z[3] (INS_DFFC) (R14C32[0]1[A]
!:E DATAOUTR_Z[B] (INS_DFFC) (R13C30[1][AL
!:E DATAQUTR_Z[7] (INS_DFFC) (R14C32[01[BI)
!:E ROM549x9/addr_Z[0] (INS_DFFC) (R8C2[D][B])
!:E ROMS549x9/addr_Z[1] (INS_DFFC) (RSC2[1][AD
!:E ROMS549x9/addr_7[2] (INS_DFFC) (R8C2[1][B])
!:E ROMS549x9/addr_Z[3] (INS_DFFC) (R8C2[2][AD
!:E ROMS549x9/addr_7[4] (INS_DFFC) (R8C2[2][B])
!:E ROMS549x9/addr_Z[5] (INS_DFFC) (RSC3[D][AD

i} ROMS49x9/addr Z161 (INS DFFC (RSC3IONBTN i
] i | 3

[ 5-3 iR R L3RI HF
List qx

Project Hatlist

»

4 [ TOP

> | Ports (39)

> | Primitives (253)

> L Mets (332)

> | Module

4 | Timing Paths

4 Setup

> Path_1 (Slack:3.155 Arrive:10.175 Require:13.329)
> Path_2 (Slack:3.155 Arrive:10.175 Require:13.329)
> Path_3 (Slack:3.155 Arrive:10.175 Require:13.329)
> Path_4 (Slack:3.155 Arrive:10.175 Require:13.329)
> Path_5 (Slack:3.155 Arrive:10.175 Require:13.329)
> Path_6 (Slack:3.155 Arrive:10.175 Require:13.329)
> Path_7 (Slack:3.155 Arrive:10.175 Require:13.329)
> Path_8 (Slack:3.155 Arrive:10.175 Require:13.329)
> Path_9 (Slack:3.155 Arrive:10.175 Require:13.329)
> Path_10 (Slack:3.155 Arrive:10.175 Require:13.329)

m

> Path_11 (Slack:3.155 Arrive:10.175 Require:13.329) ~
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[E 5-4 BREXEIERER Module #4E

List B X
Project Hatlist
!:E doutl Z[0] (INS_DFFC) (R17CT[1][A] o

EE doutl_7[8] (INS_DFFC) (R16C30[0][AT)

!:E doutl _Z[7] (INS_DFFC) (R1BCT[1][B])

EE doutl_7[6] (INS_DFFC) (R17C7[0][BI)

!:E doutl_7[3] (INS_DFFC) (R1BCT[1][A])

EE doutl_7[4] (INS_DFFC) (R1BCTO][A]
4 | Timing Paths

4 Setup
> [Path_1 (5 _— I’
—— Highlight
> Path 2 (S 19T .
. Path.3 (8 Highlight Corresponding Module
> Path 4 (S Edit Constraint

A R - —

> Path_6 (Slack:3.155 Arrive:10.175 Require:13.329)
> Path_7 (Slack:3.155 Arrive:10.175 Require:13.329)
> Path_8 (Slack:3.155 Arrive:10.175 Require:13.329)
> Path_9 (Slack:3.155 Arrive:10.175 Require:13.329)
> Path_10 (Slack:3.155 Arrive:10.175 Require:13.329) -

& 5-5 XEEEFH Module BR4 &

List g x
Froject Hetlist
a & TOP -

> [ Ports (39)

> | Primitives (255)

> L Mets (332)

4 | Module

4 | | TOP
» U_GW_PLL (1)
> ROM349x9 (21)
> u_oserxd (6]
s u_idesxd (3)
> u_Aligner (203)
!:E doutl_RMNITES5[8] (INS_LUT1) (R18C16[3][B])

i:E probeM_c_cZ (INS_LUT4) (R1BC31[3][A]) -
l [l | »
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B 5-6 XREEESRRTEE

Chip ﬂrra}'D Package View

5-7 HERHAERR

Chip Array B | Packaze View
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B % A.%ﬁ!é‘]ﬁiﬁ)‘ﬁﬂ?"

A.1 I/O Constraints

SUG101-1.9

10 Z1PRA1KE port. buffer. /0 &7 A7-#% LA 110 Z 23 £I K 245 %€ 10B i1
Bhb.

B

e “lO_LOC" “”obj_name“” obj_location [‘exclusive™] “;”
HRTER

e 0obj_name

obj_name FJHY port. I/O buffer. 1/0 ZFf7#% 110 224 name 1EA
obj_name.

e 0bj_location

obj_location 4 IOB i &, 11 “Al11”. “B12"%%, #HiRT L MIE, B2
[B] 75 £ 5400, 4n“A11,B27,
e exclusive

exclusive NT[IET, TEARMEZ G, FKIZLHIEHR]F¥) obj_location
AT LR obj_name $8 & FI 28 4F .
!
4 obj_name 4 escaped name g\ (LB, Zt&45E) K, obj_name il 75N
k55,

Er FA=5651

1.
I0_LOC “io_1” AL
Il X% io_1 #EZIRAE pin AL IALE .
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il 2.
IO_LOC “io_1"Al, B14, Al5;
Il 3% 0 1 ¥EZIHALE pin Al. B14. A15 (A E, AhJmKEHEL =AM
BT 5.
3.
I0_LOC “io_2" Al exclusive;
Il %% i0_2 #EZIRAE pin AL &b, H AL E AR LA io_2 Firdi A
Bl 4.
I0_LOC “io_2” Al, B14, Al15 exclusive;
Il % io 2 WZIRAE pin AL, B14. A15 4, H Al. B14. A15 =M
BEAL AT LAKE i0_2 A H .

A2 PORT BH4®R

SUG101-1.9

Port J& L3, I T-BE port B & & 1 AH . 4 port (Y FE~F#5 1 10_TYPE,
R/ Rk PULL_MODE, IX#)EE /) DRIVE 25, V4ljEMH i BTG S %
EIVEAC SR
B
o “lO_PORT” “’port_name “” attribute “=” attribute_value “;”

—NARIER AT RE 2N ENE, SRR A A% S R
HRTE
o TEJEIELIRN Port ff) name
e attribute F1 attribute value
Rz 2651

a~H 1.
|IO_PORT “port_1"10_TYPE = LVTTL33;
Il % & port_1 ) 10_TYPE AN“LVTTL33".

~ 2.

|IO_PORT “port_2” IO_TYPE = LVTTL33 SLEW_RATE = FAST
PULL_MODE =KEEPER;

Il W B port_2 ] 1O0_TYPE A“LVTTL33”, SLEW_RATE Jg{:1E
JN”FAST”, PULL_MODE J& 18 N“KEEPER”.

B 3.

|IO_PORT “port_3" 10_TYPE=LVDS25;

Il port_3 EFZ[ BUF Nl IBUF, JHIiZZ4H, 7% IBUF ¥4k
N TLVDS_IBUF.

Bl 4.
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|IO_PORT “port_4" 13C_MODE=0ON OPEN_DRAIN=OFF;

// 13C_MODE/MIPI_INPUT/MIPI_OUTPUT g1t R G 7
GW1N6K/GWINIK/GWINRIK/ GWINS2K/ GWINSR2K F1a[ H, H.
I3C_MODE J&P: A1 OPEN_DRAIN J& VEA g [Fl i) & A“ON”,

A.3 primitive Constraints

Primitive Constraints F T instance i 5 2$8 € GRID 4b, wJ L
Primitive Constraints Xf LUT/BSRAM/SSRAM/DSP/PLL/DLL %5 instance #1774
K,

Bx
e “INS_LOC” " obj_name™” obj_location [*‘exclusive™]";”
HRTE
e 0obj_name
L) 44T L1 instance ) name.

e 0bj_location

obj_location L& 41K JL2K:
- BfEFEER, fBER LUT, . RxCy[0-3][A-B]
MEE R N—EH, BE2iTeEs, W
£ 8%/~ CLS 5 LUT: “RxCy’, “RxCy[0-3]’
BEZ4T: “Rixylcm” “R[x:y]Cm[0-3]", “R[x:y]Cm[0-3][A-B]”
feE£%: “RxC[m:n]”, “RxC[m:n][0-3]", “RxC[m:n][0-3][A-B]’
REZT£24: “Rix:y]lC[m:n]”, “R[x:y]C[m:n][0-3]",
“R[x:y]C[m:n][0-3][A-B]”
fE—AWiERH, 75 £ ins_location, A7k
- PLL 9 EXT PLL A0 A B S B E i Uy PLL_L"E8k
“PLL_R”, &AL E 2/ PLL, W[ 8“PLL_L[O]". “PLL_L[1]"...,
HAAVREZ S PLL, ATRCA“PLL_R[O]". “PLL_R[1]"...
- DLL4HAE
DLL 4537 & N“DLL_TL”, “DLL_BL”, “DLL_TR”,
“DLL_BR”.
- BSRAM Zjifi &
BSRAM £ fi B 15 By “BSRAM_R10[0]” (45 10 4745 —4
BSRAM) ,“BSRAM_R10[1]"...
- DSP ZIfHE
DSP Zjiifii A& Ry “DSP_R19[0]” (%5 19 174 —4 DSP Block),
“DSP_R19[1]"... # ¥k & F & macro, AlkricdN: DSP_R19[0][A]
&, DSP_R19[0][B].

e exclusive
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KT exclusive” N RJIETN, ELRAE 2 G, RIPIZLRER]HH
obj_location 1Y 7] LA & obj_name #& 52 ] instance.
B FA &

B 1.

INS_LOC “lut_1" R2C3, R5C10[0][A];

I ut_1 # 2R AE R2C3 fi7. B Al R5C10 %5 0 N CLS 5 14> LUT
AL E .

i 2.
INS_LOC “ins_2 ” R5C6[2] exclusive;
Il'ins_2 #E £ A{E R5C6 55 2 A~ CLS I E, Hizfr B Al LRE

1% instance.

~H 3.
INS_LOC “ins_3” R[2:6]C1;
Ilins_3 W LYK AEAT AR EE AT BIZE/NAT, FIALKREE — 51 ) X 37 B

7~ 4.

INS_LOC “ins_4" R[1:4]C[2:6] exclusive;

Ilins_4 WLV RAEAT AFR A EE —AT RIS VUAT, FIARAR N EE —FI BN
P Z I XA, Bz X380 & A BEH % instance BT &5 .

i 5.

INS_LOC “ins_5” R[1:4]C[2:6][1];

Ilins_5 # ) RAEAT AAFR B — AT RIS DUAT, FIAANRER 3 BN F 2
() ) [X 3k A7 B 4T & — > GRID 58 1 4~ CLS .

B 6.

INS_LOC “reg_name” B14;

/I i8I %F REGISTER/IOLOGIC f] INS_LOC £, Zy# H. 5| 10B i
& Bl4.
7~ 7.

INS_LOC “dll_name” DLL_TL;

/1 LN DLL ) INS_LOC 23, £y H A7 E DLL top left corner.
7~ 8.

INS_LOC “pll_name” PLL_L;

Il BN PLL 7 INS_LOC Z13R, ZIsRHALE PLL left.
A~ 9.

INS_LOC “bsram_name” BSRAM_R10[2];

/I X BSRAM 1] INS_LOC Zy5, ZYWHALE S 10 7THIEE 34
BSRAM fif B Ab. .
7~ 10.

INS_LOC “dsp_name” DSP_R19[2];

/1 L% DSP ] INS_LOC ZY3, 2R HALE S 19 175 3 4> DSP
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Block.
e

—AN LUTA [ B 7T DUBCE — A lut/lut2/lut3/lutd, luts 752 5 S LUT4
IR E (—A CLS), lute T2 5 4 4 LUT4 BIALE (B CLS), Iut7 FFE L
44 CLSHILE (—4 GRID), lut8 7% 5 H 8 4~ CLS (> GRID). #UXf
T AN Instance KM R, HARME &R ITTBAME, T
BSRAM/SSRAM/DSP( £/ DSP #.70H - MICRO, £~ MICRO A 1~ UNIT)
s, R, R

A 11, LUT4 AR
INS_LOC “lut4_name” R5C15[1][A];
I ¥ lut4_name 23R % R5C15 115 1 4> CLS %6 1 4> LUT 4b.
w12, CLS BATHR:
INS_LOC “lut5_name” R5C15[3];
Il ¥ luts_name £ F| R5C15 %5 3 > CLS Ab.
7~ 13.  CLS B4R:
INS_LOC “luté_name” R5C15[0];
Il ¥4 lute_name £3R £ R5C15 25 0 4~ CLS &b CKf (5 A CLS[o]#!
CLS[1]).
7~ 14. GRID BATTLIK :
INS_LOC “lut7_name” R5C15;
BSRAM type: INS_LOC “bsram_name” R10C5; // for GW2A55K
Il ¥ lut7_name £ ¥ R5C15 4b, LUT7 5H—4 GRID.
B 15.  GRID BIL4)R:
INS_LOC “lut8_name” R5C15;
I ¥ lut8_name £ 7R F R5C15 4b, Iut8_name ¥ 5 H R5C15
1 R5C16 P> GRID.
7~ 16. DSP MICRO BT4IR:
INS_LOC “mult_name” DSP_R19[1][A]; // for GW2A55K
I ¥4 mult_name £ 5 19 175 2 4~ DSP B2 —> macro H.

A.4 Primitive Group Constraints

SUG101-1.9

Primitive Group Z1 3 T3 L —MNHZ W, H2 852K Instance X % 1]
4, I Primitive Group Z)7R, R iE Instance 1 LUT. DFF %%, &Y BUF.
IOLOGIC S mB|— AN A, FFnlimit 290z 4 1A B SEH 240 A B (1)
YR E LR

L
GROUP ] 5E X
e “GROUP” group_name “=" “{" “”obj_names “” “}" [‘exclusive]",”

JB AN Instance |20
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“GROUP” group_name “+="“{” “”obj_names “” “}" [“exclusive*;”
AP NI A
“GRP_LOC” group_name group_location[“exclusive”];”
E!
24 group name #y escaped name #& 20 (PLURRIZRTT L, TG RE) B,

group_name M40 515 .
ZRTHE

group_name

7€ > name 1E 1% name

obj_name

obj_name I -T-¥;$8 %2 1) Instance X % #5241

group_location

158 5E 1% group FIZIHRAIE , group_location AJEHL IOB il GRID HIf7 &
exclusive

Feht e exclusive” N AT LT, {4 E AEA B B A RIEAZ 5,
— AR A LI A HA S, (B B SGEA] G i N “exclusive” R o,

RoRIZAH A o AT Oz 4L

FERL B L RER) 2 J5 8 H “exclusive”, Fosiz 2 AL B A AT 2H A R0

LUINEER
Rz 2451

i 1.
GROUP group_1 ={"“ins_1" “ins_2" “ins_3” “ins_4" };
I G —A~ 48 group_1 AL, WIIXT R ins_1, ins_2, ins_3, ins_4 %
ZAT.
il 2.
GROUP group_2 ={"“ins_5" “ins_6" “ins_7" } exclusive;
Il BIEE—"N4 N group 2 HI4L, X% ins_5, ins_6, ins_7 J& T HAX ]
J& Ti% 4.
~Hl 3.
GROUP group_1 +={"“io_1" “io_2"};
Il B0 _1,i0_2 FZH group_1 1.
i 4.
GRP_LOC group_1 R3C4, Al4, B4;
/I 41 group_1 F X G AT A R (E R3C4, Al4, B4 fi B AL.
7~ 5.
GRP_LOC group_2 RJ[1:3]C[1:4] exclusive;
Il #H group_2 " Instance X R A A JRI7E [X 38 R[1:3]C[1: 4] L 4,
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HZyE B A 45 7 group_2 H ) Instance X %o
A.5 Resource Reservation
#1d Resource Reservation 2%, 7] £ B4 T x& AL B BY X 45k DL S0 7677 J=)
HE
B
e “LOC_RESERVE” location [ res_obj]*“”

B FA &
w1,
LOC_RESERVE R2C3[0][A] -LUT;
LOC_RESERVE R2C3[0][A] -REG:

il 2.
LOC_RESERVE IOR3, IOR6, R2C3, R3C4;

i 3.
LOC_RESERVE R[2:5]C[3:6], R3C[8:9];
I CA_EIR B R 2 R A BT B S AT SRR BE R

A.6 Relative Group Constraints

ii1d Relative Group Constraints, F] SEI%} instance X G A f7 B 4 .
RIE
& X Relative £ 14 -
e “REL_GROUP” group_name “=" “{” “”obj_names “” “}"*;”
BN instance X 5 2| g AL

e “REL_GROUP” group_name “+="“{” “”obj_names “”” “}"*;”

X 2H A ) instance HEAT R B 205K -
o “INS_RLOC” “” obj_name“” relative_location “;”
HRTE
e 0obj_name
LIRR R H TR
e relative_location

AT HAIR A BAS B IE
Bz R 2451
~p 1.
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REL_GROUP grp_1={"ins_1" “ins_2" “ins_3" “ins_4"};
INS_RLOC “ins_1" ROCO;
INS_RLOC “ins_2” R2C3;
INS_RLOC “ins_3” R3C5;

I € L —A4%H grp_ L IAHZIR, FHEINins_1, ins_2, ins_3, ins_4
B grp_1 H. Lhins_1 AFEXIALE JE 55 ROCO, ins_2 ZJH XY ins_1
[1) R2C3 &b, ins_3 £ RAHX ins_1 [1] R3C5 4b.

A.7 Vref Constraints

SUG101-1.9

R SCRANER S LR N, G R IEEDS PAD (17 IOLOGIC) HJRIEy
AN S W R RN PAD, X5~ BANK A %%. Vref Constraints £ 0] F T
X A2 B SN pin B 44 BRI B 8R4 T 20 0

WBA
e “USE_VREF_DRIVER” vref_name [location];"
HRITH
o vref_name
H & X ) VREF pin name
e location
& HER PAD (F IOLOGIC) £z B W] /A VREF pin £ location.
L 2451

B 1.

USE_VREF_DRIVER vref_pin;

I0_PORT “port_1" 10_TYPE = SSTL25 VREF=vref pin;

I0_PORT “port_2” 10_TYPE = SSTL25 VREF=vref pin;

/] E X —AN4% N"vref_pin” ] VREF pin, % & port_1 5 port_2 ] VREF &
N vref_pin.

~ 2.

USE_VREF_DRIVER vref_pin C7;

IO_PORT “port_1"” I0_TYPE = SSTL25 VREF=vref_pin;

IO_PORT “port_2" I0_TYPE = SSTL25 VREF=vref_pin;

/] X —4 N vref_pin” [¥] VREF pin, ¥3LZ)% %] PAD C7(bank 3,
GWI1N-4, WLCSP72), % & port 1 5 port 2 i VREF {5} vref pin, port 1
5 port_2 ¥4/ E| C7 FT{EH] bank .
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A.8 Quadrant Constraints

Quadrant (%[R) FT¥ DCSIDQCE %575 B 4 [R A Jm (% S L1 R 2145 &
M % R+ (GWIN K & F LEFT M RIGHT W 1~ % R ,
GWINBK/GWINIK/GWINRIK A GW2A FKJ%EFH TOPLEFT. TOPRIGHT.
BOTTOMLEFT. BOTTOMRIGHT IUAN%RIR, HARE B WA BT .

R
e “INS_LOC” “”obj_name*” quadrant ;”
YRTE
e 0Obj_name
YA R A4 K o
e quadrant
GWIN R5il: “LEFT’(L), ‘RIGHT'(R)

GWIN6K/GWINOK/GWINRIOK K GW2A R 4| : “TOPLEFT’(“TL”),
“TOPRIGHT’(“TR”), “BOTTOMLEFT’(“BL”), “BOTTOMRIGHT’(“BR”)

GE: 5 ARNFEEHNAD

Bz &4
~Hl 1.

INS_LOC “dcs_name” LEFT,

Il )9 DCS %% dcs_name 3| LEFT £ [R+ (GWIN FKj&).

A.9 Clock Assignment

SUG101-1.9

Clock Assignment ZJHZXF T ¥ 1T RFE wire 24 /I B 28 5 A Gt 4
R, O RIFRFENGIRAAAE 8 N ERAPF 8 ML HIR, wEN %
290, SEHX net 4 E fanout (CLK/CE/SRILOGIC) ) wire #3474 & it
LATLELII

BUFG[0-7]5 7~ 8 > I8 B2
BUFS &/x 8 MK H A
LOCAL_CLOCK F7R1%%% wire NG 42k

CLK {55 N CLK 5] I wire 5%, CE {55 Ni&EH# CE 31 wire
{55, SRAZ5 Ni%EH: SET/RESET/CLEAR/PRESET 5| ¥ wire {55, LOGIC
FERH TR A 5] T wire (55
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SUG101-1.9

L0
e “CLOCK_LOC" “net_name “" global_clocks “=" fanout [quadrant]”;”

7E: NET_LOC X8+ ¥ CLOCK_LOC, {HZZ Hif] NET_LOC HkZj%
BUFG. BUFS {/3%R 3 £F.

HRTE
® net_name

net ¥4 ¥
e global_clocks
BUFG[0-7]: 8 /™ & #E i
BUFS: 8 MK Hiik
LOCAL_CLOCK: ANgamfofsk
e fanout
CLK: fanout 4 CLK ] wire
CE: fanout A CE ] wire

SR: fanout J SET/RESET ([0 EAi{55 ). CLEAR/PRESET (RLE N7
f55) K wire

LOGIC: fanout AL I fanout 2 #} ¥ wire

&€ Z A fanout, TG AT 5 HEAT 70 B

7E: #7 global_clocks i%&##)+& LOCAL_CLOCK, Il fanout[quadrant] A~ AJ 1%
e quadrant

GWIN ZJl: “LEFT'(L"), “RIGHT’(‘R)

GWIN6K/GWINIK/GWINRIK K GW2A % % : “TOPLEFT'(“TL"),
“TOPRIGHT’(“TR”), “BOTTOMLEFT’(“BL”), “BOTTOMRIGHT’(“BR”)

(E: #5NRNHEEIRA, AETRE LN B BUFGIO-7] 55 I A ] SR 2
HRHE T RO

Er FA=5651
i 1.

CLOCK_LOC “net” BUFGI[0] = CLK LEFT;

Il 235 CLOCK %1% net [ CLK fanout [#] wire 242105 5 LEFT R 0
2 EHER AT (GWIN K E.
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7~ 2.
CLOCK_LOC “net” BUFG = CLK|CE;
NET_LOC “net” BUFG = CLK|CE;

Il 15 CLOCK *f % net [1] CLK 1 CE fanout [#] wire £521|: F 1) 3= Bsf e %
i

A~ 3.

CLOCK_LOC “net” BUFS = CE;

NET_LOC “net’ BUFS = CE;

Il )5 CLOCK X% net i CE fanout ] wire 313 A K2R %5 .
il 4.

CLOCK_LOC “net’ LOCAL_CLOCK;

Il 213 CLOCK %% net [£] wire ANGEET8HZL

A.10 Hclk Constraints

SUG101-1.9

J#iT CLKDIV/IDLLDLY ZJ%, ¥ CLKDIV/DLLDLY Z3RZFH %A1 E .
CLKDIV/DLLDLY %3 {7 B 53 instance % % 21 A7 BASH , {8 F“TOPSIDE?,
“BOTTOMSIDE”, “LEFTSIDE”, “RIGHTSIDE" & /R4 R A7 B 1 PUid .

R

“INS_LOC” “”ins_name “”” location®;”
HRTE
e 0obj_name

HY CLKDIV/DLLDLY f¢] instance name 1} obj_name.
e location

“TOPSIDE[0-1]" (“TS[0-17")

“BOTTOMSIDE[0-1]" (“BS[0-1]")

“LEFTSIDE[0-1]" (“LS[0-1]")

“RIGHTSIDE[0-1]" (“RS [0-1]")

(JE: FE5ARFEEAD

Bz R 2451

w1
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INS_LOC “clkdiv_name” TS[0];

Il % clkdiv_name 4fi J5 3| TOPSIDE[0]4L .
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B % B FFFARIBEME

B.1 B3R

B.1.1 create_clock

SUG101-1.9

R
#r4: create_clock
Z¥: -period <period_value>
[-name <clock_name>]
[-waveform <edge_list>]
<source_objects>
[-add]
!
o [IWAFIEEI. —Bokil, MEAMFLETHES, Z0IETE. PRI A g e i 2

AU I IEE A E L H b
o U HRIMAWIT: SDC ik

-period: HIFHRENB AL, SHENRENKT 0 1%, N

SN ns.

-name: HTHRERHIAK, ZSHGER B ME—PbRE, BIA
REQ R B AL B, 505 008 e 2 78 55 e G IR Bl . A RS %S
¥, W4 ER A A 44 A source objects HEE— AN TT R AR

-waveform: FT-F5E B8P ) _EFA-HT AR BRI [R],  IX AN [A] A2 3
W dEf g, HoFHZ2 2T A, @EEL T, HE LAk
ik, W E EFEA R BRI A3/ T — NP e I, o “{0 5} Rzt
BN EFHASTE Ons BFZI26ik, R FRIRAE Sns IS ZIBIA; A ET80 N REATIA,
Y B D % = 2 o111 14 e 1 20 302 P N U 1 1 51y N e 3 R N K 1
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FISRENTT, R W14 E A 10ns,  “-waveform {5 10} FERi%H bl F I
Ons I 21%135, IR Sns %151

-add: 7E[FR—JE (source object) EIRINZAGE, RIFESH 4K
PUE B2 (create_clock) iBA)H i H-add 24k, 55 2% & LG
EReP (create_clock) i&R)&HE Z0% (BHEPAS SR KD

-source_objects: HT-fa& GV N Bk, FTELZ PORT. PIN.
NET 0. WRH IR E O adE T R, H A -add
A R AIE B P, WA R H-add /54, N STA T H& 20 1% 5%
L, ASQIEF RIS, i P AEMEH create_clock iy 4 G BRI A 45
SEREPIR, W STA THEM & ZHEIX 4 m4, Ao IEMOI R,

Bz AR5l
# QI —ANE A 10ns, RISk 1
create_clock -name clk -period 10.000 -waveform {5 10} [get_ports
{clk}]
# A S A 40%0 B Bl
create_clock -name clk -period 10.000 -waveform {6 10} [get_ports
{clk}]
HAE [F] — A iy 1R AP A 25 e
1. create_clock -period 10 -name clk  ##r S 20E, A2l clk
2. create_clock -period 10 -name clk [get_ports {clk}] #IhEIER % clk
3. create_clock -period 10 -name clk1 [get_ports {cIk}] #H T Hk/>-add =
H, > 3WANE, AstlEn s ckl
create_clock -period 20 -name clkl -add [get_ports {clk}]
#AI) B I A clkl

B.1.2 create_generated_clock

SUG101-1.9

Bk
T4 : create_generated_clock
Z¥: [-name <clock name>]

-source <master pin>
[-edges <edge list>]
[-edge_shift <shift list>]
[-divide by <factor>]
[-multiply _by<factor>]
[-duty cycle <percent>]
[-add]

[-invert]

99(116)




B3R BLIN 5 L SREVE LT

[-master_clock <clock>]
[-phase <phase>]
[-offset <offset>]
<source objects>
V!
o [IWARIEEI. Bk, MEAMTETHES, ZRAERTE . PRI A H R E N £

ARG &2 Hix.
o SUFFIMZIREM: SDC brif.

-name: F8EMTAENERILRR, WRZSHARTEE MHE—1 “source
object” 1EANRTARBHIIZFR, ATAEN SRR, WRATENZIRE
TEAE, e an G K 5] 44 i Bh i 78 6 .

-source: F8ERTARERFIRIE, W HkIE (object) LAFTER 2 /NH 4k,
M 7@ “-master_clock” F8 & B AR T E 8.

-master_clock: & & T4z i g B0 N2 3 I 4

-edges: fRENTAER BRI VRN A], 1ZZE051 3R H = 161G 1R B A
B, RARATAER A — A BRSBTS B EFHRE R
IR R B, AERSRSE - BTN L, B A TRIEN 2, 5
ZANEFHEON 3, KR RIS R — A S AT A B
52 “-edge {135} .

-edge_shift: WEHN Y5 “-edges” &8 —#fEi [, Hkf#-edges =
B B RA W EIG I mAS, FTEVECAE RS (HA R (SRR e IR AR AR
A

!
“-edge” Ml “-edge_shift” Ak 5 HAR “-invert” SMEEIIE I ZHFIR £
-divide_by: it BATAN BHARXT T LW P, 2SS HRON IR

-multiply_by: BEATAER PR T LR RG2S BNV IEE

-duty_cycle: WEATERBIE G2, ZSEN /N T 100 IEEAL
-add:  FHTs 00 20 A — Y5 b i b R AR Ak

-invert: S HAMEATAN B, STA THRH TR I
T ARSI AR AT

-phase: W& LI PHIEHITHIMAL & (A 2, IEHCERS, e,
-offset: WEATENHIWZE (EHCARE, HEULER).
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-source object: HISRIBEM NI, A& PORT. PIN. NET %7t
o

v F 24451

#H “-divide_by” fEum M a EAIEE— 0 4fT AR R Bh

create_clock -period 10 [get_ports clk]

create_generated_clock -name genClk -source [get_ports {clk}]
-divide_by 2 [get_ports {a}]

#H “-edges” fEim 1 a FOIEE—A> /0 AT A I

create_generated_clock -name genClk -source [get_ports {clk}] -edges
{1 3 5} [get_ports {a}]

#OIEE— A 2 LN 40%101) 5404 A I B

create_generated_clock -name genCIkO -source [get_ports {clk}]
-multiply _by 2 -duty_cycle 40 [get_pins {pll_out}]

AN — A IR %) 43 A I [ A AR B A

create_generated_clock -name genClk1 -source [get_ports {clk}]
-divide_by 2 -invert [get_pins {pll_out}]

#EE > S E AR 90 FERIATAE RS b

create_generated_clock -name genClk2 -source [get_ports{clk}]
-multiply_by 2 -phase 90[get_pins {pll_out}]

HEEE— > BT A I

create_generated_clock -name genClk3 -source [get_ports {clk}]
-edges {2 4 6}[get_pins {pll_out}]

HE X F T[] — AN [ FE I b g i A I

create_clock -period 10 -name clk [get_ports {clk}]

create_clock -period 20 -name clkl -add [get_ports {clk}]

create_generated_clock -name genClk -source [get_ports {clk}]
-divide_by 2 -master_clock clk -add [get_pins {pll_out}]

create_generated_clock -name genClk1 -source [get_ports {clk}]
-master_clock clkl1 -divide_by 2 -add [get_pins {pll_out}]

B.1.3 set_clock_latency

SUG101-1.9

Bk
4 : set_clock_latency
Z¥: -source [-rise | -fall]

[-late | -early]
<delay>

[-clock <clock list>]
<object list>

!
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QAT T, —RMkU, AERHR RIS, AR, ArRIisa i fe e N 2w s
BHFEEEZL BIR.

XHRFNLIHR A SDC FrifE

-source: ZERIRNBE M2 source LERT .

-rise | -fall: F/RKE K2 EFHTIEE T FEITRER, XS EARE
[EIB) R R — 218 A, HJIXANSEECEA R, 0 BRI AR BRI 4E
B RO R B, W B NZAEB) BT E AR .

YE!
T %05 BAE A I PR u ) BUE, 75 P R e L EUE . GOWIN BA-BRHAE I T it B
A 0ns.

-late | -early: FRWE MR KR ISR H/NER, -late F T4 M)

setup 7 ¥, -early T 8L hold 43 #7 .

<delay>: B E W40 2ERE .
VE!
STA AR ERIN & B A Ons.

-clock: MBI 12 AW, N 248 HIZ 2 HOR B E XA IR B i E
WER, HEABEZSEIT, XA R e i E A F A IE R .

<source objects>: IR WA I Bh e N ol B BB A I Bt 4T SeE I
BE.

Bz 4451
create_clock -period 10 -name clk [get_ports {clk}]
create_clock -period 10 -name clkO [get_ports {clk}] -add
#M clk $85E 2ns W4 ZEHT
set_clock_latency -source 2 [get_clocks {clk}]
# B 11 cIkO F8 5 I 4t i
set_clock_latency -source 2 -clock [get_clocks {clk0}] [get_ports {clk}]

B.1.4 set_clock_uncertainty

SUG101-1.9

2P
4 : set_clock_uncertainty
2. [-from <from clock>]

[-rise_from <rise from clock>]
[-fall_from <-fall from clock>]
[-to <to clock>]

[-rise_to <rise to clock>]
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[-fall_to <fall to clock>]
[-setup | -hold]
<uncertainty value>
E!
o [IWATIEEI. — Bk, MEAMPETHES, Z0AERTE . ATk A H R E N 2

WHEEHHEAELZ Hir.
o HMAHIET: SDC Fritk.

-from/-rise_from/-fall_from: #& & & A E tEJEnt2h, it
“-rise_from” A1 “-fall_from” 8 1%AN E 1 A B BT

-to/-rise_to/-fall_to: F8E %A E 2 SN B, FliEN “-rise_to”
A “-fall_to” 8% 1% A 1 I 28 SUE B

-setup/-hold: 5E XA E MR ESLI ] (setup time) & A& PREFI
[ Chold time) 7420, HATREZSE, WX M A3 E L.

<uncertainty value>: e, HH PR,
!

STA AR BN B B4 0.02ns.
B &40

#UCE M clk 2] clk @7 A ANE E 149 0.5
set_clock_uncertainty -setup -from clk -to clk 0.5
#UCE M clkO 2 clk ) ORFRIN ] ANEf E 1 0.0

set_clock_uncertainty -hold -from clkO -to clk 0.0

B.1.5 set_clock_groups

A
fir4: set_clock_groups
Z4): [-asynchronous | -Exclusive]
-group <clock name>
-group <clock name>
[-group <clock name>] ...
3!
AN ARTET. — Bk ¥, EHRATIEIRZ , LR ABRIEL . W] I 1 48 I 298
WHIFE S E L Hir.

SCRFIZ AL SDC hrif.
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-asynchronous | -Exclusive: fa@Em80E5¢ 2 A TIPEE HF, &
NEFREFR;

-group: 8 ER BN E—H;
Bz 251
#I BB clk 5B clk0 X RN EF

set_clock_groups -Exclusive -group [get_clocks {clk}] -group
[get_clocks {clk0}]

B.2 10 &%k

B.2.1 set_input_delay

SUG101-1.9

B
fir4: set_input_delay
Z¥: -clock clock_name

[-clock_fall]
[-rise]
[-fall]
[-max]
[-min]
[-add_delay]
[-source_latency_included]
<delay_value>
<port_list>
!
o [IWARIEEI. —Bokil, AWM, Z0IETE. Pk A g e i 2

O I IEE A E L H b
o U HFIMAWIT: SDC ik

-clock: Fi & &5 A i -5 AN I 4 SGTK
-clock_fall: iz A i 15 I 4 i R B R HK
V!
LA TREWSE, WER Ny 5 TR REK .

-rise/-fall: $5&E EIHEECN BT AR R AERE, 5 ABE T4 W
T3~ B s IRAE AR R AR -
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-max/-min: 45 E Bl 1 R BRI ERS, & RUE T, W)
— > ESRE AR R A AE

-add_delay: {152 AN HSEL 0 [F I A2 55

-source_latency_included: f8E %S, FRIMBEEHER O A&
TEH N ZERT Y

V!
SR PRI 185 1 /MBS S 6 5 7 N T I Y
<delay_value>: #&7& FIH A\ LE A ;
%!
STA T HELHEIKIBRIA I N LESR (9 Ons.
<port_list>: fREXZLIRIPIH A1 (PORTS);

Bz 2451
# B a FE T clk BRI A LER! Y 0.8ns
set_input_delay -clock clk 0.8 [get_ports {a}]
# NPTA A DR BT clk ETHERIER 4 0.8
set_input_delay -clock clk 0.8 [all_inputs]
#UCE I 1 a 25T clk TR A LER Y 0.8ns
set_input_delay -clock clk -clock_fall 0.8 [get_ports {a}]
#U i a FE T clk b DY 2K SE i
set_input_delay -clock clk -max -rise 1.4 [get_ports {a}]
set_input_delay -clock clk -max -fall 1.5 [get_ports {a}]
set_input_delay -clock clk -min -rise 0.7 [get_ports {a}]
set_input_delay -clock clk -min -fall 0.8 [get_ports {a}]
#il3d -add_delay {84555 1A [F] I Sy 1R N A P [ 1) A7 28
set_input_delay -clock clkO -min 1.2 [get_ports {a}]
set_input_delay -clock clkO -max 1.8 [get_ports {a}]
set_input_delay -clock clkO -clock_fall 1.6 -add_delay [get_ports a]
set_input_delay -clock clkl -min 2.1 -add_delay [get_ports {a}]
set_input_delay -clock clkl -max 2.5 -add_delay [get_ports {a}]

B.2.2 set_output_delay

SUG101-1.9

Bk
4 : set_output_delay
Z¥: -clock clock_name

[-clock_fall]
[-rise]

[-fall]
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[-max]
[-min]
[-add_delay]
[-source_latency_included]
<delay_value>
<port_list>
!
o [IWATIEEI. — Bk, MEAMPETHES, Z0AERTE . ATk A H R E N 2

WHEEAIFESEL B
o TR SDC Rk,

-clock: Z# “-clock” 878 5%t ZE i AH IS 8 5
-clock_fall: #57& ¥t ZER (R B 0 2253

E!

BN H R 8 EFI .

-rise/-fall: $5E ETHTEUN B AR M AGERT, 25 HAE T4 W
A H BN EAE AR R A9

-max/-min: 35 E Bl I RRBURNIAERS, & RIE 17—, W5
—> B SRR A A RE

-add_delay: {152 NI RL) 0 [F] IR A 2L

-source_latency_included: f8E %S, Rn/MRN B ER OS2 E
FERNIE R 7Y 5

<delay_value>: #& & B th LA ;
V!
STA T HALHLER A% tH 4R E 4 Ons.
<port_list>: 15EZLIRKH AN (PORTS);

Rz =451
#UC B I L b B HIZER Y 0.5ns
set_output_delay -clock clk 0.5 [get_ports {b}]
HULE A i i om 1A % HSE R D 0.5ns
set_output_delay -clock clk 0.5 [all_outputs]
#UCE I 1 b JE TN R BRI ZER Y 0.5ns
set_output_delay -clock clk -clock_fall 0.5 [get_ports {b}]
HU B Ui 1 b TR b T IR e
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set_output_delay -clock clk -max -rise 0.3 [get_ports {b}]
set_output_delay -clock clk -max -fall 0.5 [get_ports {b}]
set_output_delay -clock clk -min -rise 0.8 [get_ports {b}]
set_output_delay -clock clk -min -fall 0.7 [get_ports {b}]

#HEN ZH “-add_delay” {455 AN [F] 8 v B Fan HH SE IS [R] A 3L
set_output_delay -clock clkO -min 0.5 [get_ports {b}]
set_output_delay -clock clkO -max 0.6 [get_ports {b}]
set_output_delay -clock clkO -clock_fall 0.7 -add_delay [get_ports {b}]
set_output_delay -clock clkl -min 0.8 -add_delay [get_ports {b}]
set_output_delay -clock clkl -max 0.9 -add_delay [get_ports {b}]

B.3 BBRELR

B.3.1 set_max_delay | set_min_delay

SUG101-1.9

RIE
4 : set_max_delay
Z¥: [-from <from list>]

[-to <to list>]
[-through <through_list>]
<delay value>

4 : set_min_delay
2. [-from <from list>]

[-to <to list>]
[-through <through_list>]
<delay value>
!
o [IWARIEEI. —Bokil, AWM, Z0IETE. Pk A g e i 2

W E A E L HixR.
o U HFIMAWIT: SDC ik

-from SHH T e AR R AL &, T4 4 0 (PORTS ). M 2% (NETS).
fil % 2% (REGS). W% (CLOCKS) FI5|H (PINS) Z&3A BT,

-to ZHH TR e MR S, af#EEmT (PORTS). M%% (NETS).
il %% (REGS). H4h (CLOCKS) A5 (PINS) Z83EA T,

-through: It S HH T B e AL 5, ErlfEEMLE (NETS) Fl5]
JH(PINS) ZEFEARFIE, Mz LS| (PINS) B, HEE2IER Tt
HHISI (PINS), [Fl—2Z R A el 24 “-through” S4L.
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NVandl |
!

PAE=RBHOT Stk AT, thrl A, 24X = AN HER e A BTN A — % %
2 by, STA T HIGZIEHLL R, AL Fpat S 7= A= f e o
Rz 2451

5ns

#ULE clock IXENHI T2 clock JXEN I o I %A% B B K IE IRy

set_max_delay -from [get_clocks {clk}] -to [get_clocks {clk}] 5
#WE M 1 a B & %% reg0 K KIER R 2ns

set_max_delay -from [get_ports {a}] -to [get_registers {reg0}] 2
HUCE MK %5 reg0 2 1 b BB KIERT Y 2ns

set_max_delay -from [get_registers {reg0}] -to [get_ports {b}] 2
HULE PR 2N B ARSI oo B R IEIR O Sns

set_max_delay -from [all_clocks] 5 -to [get_ports {out*}]

HULE i 11 a 23 1 b B & KIER Y 2ns

set_max_delay -from [get_ports {a}] -to [get_ports {b}] 2

HULE Mk 25 reg0 2 clk TN BV IEURI I P oo ) B K IE I 2 2ns
set_max_delay -from [get_regs {reg0}] -to [get_clocks {clk}] 2
#¥ & clock N1 TTAE 2 clock 3Kz B TCAH B 7 B AT B 5 /N & B o

0.5ns

set_min_delay -from [get_clocks {clk}] -to [get_clocks {clk}] 0.5
#BE M T a B & 2 reg0 [k /NER N 0.5ns

set_min_delay -from [get_ports {a}] -to [get_registers {reg0}] 0.5

HUCE MK 2 reg0 2 H b (B /NER Y 0.5

set_min_delay -from [get_registers {reg0}] -to [get_ports {b}] 0.5
#HUEE i 1 a B 1 b (/N ER 2 0.5ns

set_min_delay -from [get_ports {a}] -to [get_ports {b}] 0.5

#i B i 11 a B clk 1 BRI 0sh B I P o4 B /N ERT 4 0.5ns
set_max_delay -from [get_ports {a}] -to [get_clocks {clk}] 0.5

B.3.2 set_false_path

A

SUG101-1.9

!

4 : set_false_path
ZH. [-from <from list>]

[-to <to list>]

[-through <through list>]
[-setup]

[-hold]

AT, — ok, SRR S, 20 RN, TS A R s I 24
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WHEIEHFEAEZ HEx.
o HMAHIET: SDC Fritk.

-setup/-hold: F T35 7€ 241l £ A& 0T E S (8] 45 A3 A2 DR I e e
FRARZI, XN SHECE e, BRI LI TRl A A R

from: A TR S, "Il (get_ports). A 74y
(get_regs) HiH 8 (get clocks) R HE/EE £,

-to: A T8R4 &, nldid 10 (get_ports). #i/7#% (get_regs)
a4 (get_clocks) IS4 A .

-through: ISHH THERAZS A, THEEEH (get_pins) 5
LM% (get Nets) SRIGEZT A ZSHFIFR TR E 245 H(PIN)
BEZ AWML (NET), EATAER—%%4 F, MafEREPERG F, £
— LR ATEHZ A “-through” 24,

E!

“from” . “-to” Fl “-through” X=RSHIEE&ERMH, WMRmER;, JX=1
ZHONE ) BATER — %815 L, STA T EK 2SI E LR, AN SE /8 7 A 2 m .
2 B3 2451

#i BB clkO S8 eIkl Ul S AR AN AT B 7 23 AT
set_false_path -from [get_clocks {clk0}] -to [get_clocks {clk1}]
HWE B A7 reg0 B ZEA7 8% regl AR AN HEAT IS B 20 #r
set_false_path -from [get_regs {reg0}] -to [get_regs {regl}]

#E BN B clk 1) B RIS 8 clkd T BRI SR ) BR AR AN AT IS PP 20 Al
set_false_path —from [get_clocks {clk}] -to [get_clocks {clk1}]
#45 E i H a B b WA ASBEAT I P23 b

set_false_path —from [get_ports {a}] to [get_ports {b}]

B.3.3 set_multicycle_path

SUG101-1.9

|k
4 : set_multicycle_path
Z¥. [-setup|-hold]

[-start|-end]
[-from <from_list>]
[-to <to list>]

[-through <through_list>]
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<path multiplier>
!
o [INNTWIEI. —MORUL, MEHRITERIES, Z9REIBTEE . IR R E 4
REEAIHE S EL H R,
o SUFFMZAIREAL: SDC it

-start/-end: F8EZLA NS H o2 KEREF (launch clock), 281
0 8h (latch clock), Z¥ “-start” f85E NS H b2 KR4 (Jaunch
clock), =% “-end” WIS HEI B 2B AN 8 (latch clock).

Seegl
gETA TEREBUNBAER S (latch clock).
-setup/-hold: Ji 455 24 A 20 PR A0 S N7 I () A 2 ORFF IV )G 22
AR, XS R

VE!

STA T HER VAN 37 I ()G 7 7 A R M

from: FHTHUEBRERE A, nl@Ed s (get_ports). A fFas
(get_regs) Hilt4h (get_clocks)sKA8 £ .

-to: FFHBEMRANL S, allidin I (get_ports). /7% (get_regs)
s el (get clocks) S48 5T 55 .

-through: WSEH T MERELITR &S, TiEd5 | (get_pins) Ik
FM% (get_Nets) HIHEZITHI A, ZSHHIE DI E 25 HI(PIN)
BEZ MY (NET), BATER—&ER F, WTENEREE L, £

— AR HPATEHZ A “-through” 2%,
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!

“from” . “-to” Al “-through” JX =HBHAI AR, BATRIREEAT; Mix =
SHE (A E R — B LI, STA LRGS0, 2 340077 A B0
i R4

create_clock -name clk -period 10 [get_ports {clk}]

create_generated_clock -name genClk -multiply by 2 -source
[get_ports {clk}] [get_pins {pll_out}]

#E 2 IR SERE8 genClk, X 7B [A) RS 7 7= A= 5

set_multicycle_path -end -setup -from [get_clocks {clk}] -to [get_clocks
{genCIk}] 2

HUCE Z AL SHEI BT A4 reg0 HYIFBF, X @S2I [A) A ORF
I a5 7 A= 5

set_multicycle_path -start -setup -from [get_regs {reg0}] -to [get_regs
{regl}] 3

set_multicycle_path -start -hold -from [get_regs {reg0}] -to [get_regs
{regl}] 1

# B2 H R SERBE clk0, HXHEEENE clk BT R clko
R TR Bl ) B A28 7 A 5 i

set_multicycle_path -end -setup -from [get_clocks {clk}] -to [get_clocks
{clk0}] 3

B4 TEHHAR

SUG101-1.9

Bk
4 : set_operation_conditions
Z¥: [-grade <cli>]

[-model <slow|fast>]
[-speed <speed>]
[-setup]
[-hold]
[-max]
[-min]
[-max_min]
!
o [IWARIEEI. —Bokil, MEAMPETIES, ZMMBTEA. TR BUR MR & R 290
HilAIE S E L Hirs
e -grade: & TIIRESFS, HATSCEFRLS (commercial) MLk (industrial),

BRI b 5
e -model: BERMFISITILEM, BN slow;
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e -speed: FHEHIH Y

-setup: 85 M7 LA FATEIHA R, H-max Thig—2;

-hold: #8747 T2 F AT ORFFIT AR 2, 5-min DR —2;

-max: &€ ST L EMA N TN R, S-setup ThEE—E;

-min: $5E 4 HT LA NEATORFFN AR A, S-hold Thfg— 2

-max_min: 18 4T L2 A NEATEAL. REFRRRE A, 5 AR S 2 -setup Fl-hold 2
fE— 2o

B.5 B F#RE

B.5.1 report_timing
BIE
fir4: report_timing
Z¥. [-setup|-hold|-recovery|-removal]

[-max_paths <value>]
[-max_common_paths < value >]
[-rise_from <rise_from_list>]
[-fall_from <fall_from_list>]
[-to <to list>]
[-rise_to <rise_to_list>]
[-fall_to <fall to_list>]
[-through <through list>]
[-from_clock<from clok>]
[-fall_from_clock <from clok>]
[-rise_from_clock <from clok>]
[-to_clock <to clok>]
[-rise_to_clock <to clok>]
[-fall_to_clock <to clok>]
[-min_logic_level]
[-max_logic_level]
[-mod_ins {mod_ins1 mod_ins2 ...} ]
!
o [INJNRIRI. —MOkE, MEARATIETGRZ , AR ERTEAN . W IEBURBR € N 20
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WM IHIE S 2 B

XRFMZI R SDC Arifk;

-setup|-hold|-recovery|-removal: 5 5 i 731 15 46 25 [ 287

-max_paths: T & 7 15K B R 5L

-max_common_paths: & & B /74 5 L5 [F]— 25 S B AR 1 B oK 2R H
-rise_from/-fall_from: #g 5 #7355 B AR A A

-to /-rise_to /-fall_to: i & I 74k 5 B AR ) 2 1

-through: $i5 € I 7 # 15 B AR 200 1) A

-from_clock /-fall_from_clock /-rise_from_clock /-to_ clock /-rise_to_ clock
I-fall_to_clock: & BHIN 7 4 5 B AR SC IS ol
-min_logic_level/-max_logic_level: Xtk 15 #6421 logic level i 17 Rl ;
-mod_ins {mod_ins1 mod_ins2 ...}: W45 & Z L4 module instance, FZE % [A]
B, A AINZZS B AR & A B .

Rz 245

HIRE N AL AR A AT IR, R 2R E0N 100 5%
report_timing -setup -max_paths 100 -max_common_paths 5

B.5.2 report_high fanout_nets

A

SUG101-1.9

4 : report_high_fanout_nets
ZH: [-clock_regions]

[-slr]

[-ascending]

[F-max_nets <max_net_value>]
[-min_fanout <min_fanout_value>]

[-max_fanout <max_fanout_value>]

-clock_regions: TIIEZSHL, MUHE TICSET, NGRS T SR D R e R
B NI ) NET

-slr: FTIESH, UHE T ULSHT, RS Y R f e et 5 oo 0 B AL E A N
i (AR, WelR2) i) NET;

-ascending: FESEL, M T HSEE, K e i nets (5 H AR LR R 3k AT
50, i RAIR %I, BRI AT HEA

-max_net: AlIEZEL SSHOIE 1A KRR NET 208, S8 E RN 42 JE U8 5.
HARREZZHI g, BN X NET #0828 10;

-min_fanout: FEZHL, ZSEINE T R IRE B H BN TIZSHUE R NET 5 g
B, SEME RN 2 R UL

-max_fanout: IS, ZZHNE T R IE B HEA K TZSHUE R NET 5 g
B, SHE R 2 R UL
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Rz 451
RN P on I AL B AL NS NET, 5 HHEE [1,15)0X W], &%
] 10 %%
report_high_fanout_Nets -slr -max_nets 10 -min_fanout 1 -max_fanout 15
A NET o, fieds NET B G, w2 10 %:
report_high_fanout_Nets -max_nets 10

B.5.3 report_route_congestion

B
fi4: report_route_congestion
Z4: [-max_grids <max grids value>]
[-min_route_congestion <min route congestion value>]
[-max_route_congestion <max route congestion>]
[-LOC <position>]
VE!
e -max_grids: TIEZH, HUE 7RG RIEK grid BH, MORBUERANSH, BRARE
10 4> grid FIHZEEE L. ZSBIURIEAES, HUREBESEE, &G 2
e -min_route_congestion: TIESEL, Flw Tk grid WEE R IME, AAREIXA
ZH, BRIMEN 0. ZZHUI[0,1] X (B N IV R 8, SRS 55 R, ZiEa)H
2
e -max_route_congestion: F[IEZ%L, Filw Tk grid MR RAME, AR E XA
SR, BOMEN 1. ZZHIUZ[0,1] X AN B 8, SRS ESE S, 2SIl
FERME 1. ZSEHEE AN T min_route_congestion IS e, 75 IR 24
BR, ZBAIH AN,
e -LOC: WS4, M 7#ksh grid AEEMIE, "IRLE 4 grid, W1 R1C3, ik
AT, 3 A grid. WATHUE —ANER, W R[1:3]C3, FRIRIEH 1 = 3TH
3% grid; R[1:3]C[1:3], Fnilki 1 2 31738 1 & 3 41 grid; R1C[1:3], Firik
HELATH 1 & 3501 grid.
Rz 2451
Wt bt N EE 1 % 5 4758 1 £ 5 41l LAHZEEAE 0 £ 0.5 Z [A)[¥) grid
HITHZE GO, RIS =8 5 4.
report_route _congestion -max_grids 5 -min_route_congestion 0
-max_route _congestion 0.5 -LOC R[1:5]CJ[1:5]

B.5.4 report_min_pulse_width

SUG101-1.9

Bk
T4 : report_min_pulse_width
Z44: [-nworst <nworst value>]

[-min_pulse_width <min pulse width value>]
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[-max_pulse_width <max pulse width value>]
[-detall]

[get_regs {regins name}]

o [IAJYFERT. —RORUL, MR RIATIETGRE , QR MARTEG . W IR TR PR E N 20
HIEAIFIEGE L Hr.

e -nworst: BUE I 2K ERENBT;

e -min_pulse_width: BUE T B E/NIKIT T, %S HAUE KT % 17 A

e -max_pulse_width: #E 1Rk BRIk R, %S HAUE KT F R 5 4

o detail: AHUE VRXANSEL WEEATHEMPIRE, Wb h RS BrEAR, INREAT s
(SN

e get regs {regins name}: A THUEIMRE X R, AHEEdIETIN, BN Prf & 47 4% it
AT IR 98 BEIE P oM, AT AR GE — T 2 301 reg .

Bz FAZ&451
TEAHR A Bk 58 FEAE 0.1 2] 4 2 (Al e 22 1 3 Sk B B A% 10 B/ ik o 5
P I .

report_min_pulse_width -nworst 3 -min_pulse_width 0.1
-max_pulse_width 4 —detail
BT WA 5 ik i 5 BE AE 0.001 B 4 2 [B] 22 1) 20 SR A6 4 B4 1) e/ Nk it
i EEAE O«
report_min_pulse_width -nworst 20 -min_pulse_width 0.001
-max_pulse_width 4
B.5.5 report_max_frequency

Bk
4 : report_max_frequency
Z¥(: -mod_ins {mod_ins1 mod_ins2 ...}

!
-mod_ins {mod_ins1 mod_ins2 ...}: WJ$&5E £ SLH44k 1) module instance, F 7 [HIRE,
NER P REREZSE, BB R R 2

B.5.6 report_exceptions

|k
T4 : report_exceptions

Z¥. -setup|-hold | -recovery | removal
[-max_paths<number>]
[-max_common_paths< number >]

[-max_logic_level <number>]
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[-min_logic_level <number>]
[-rise_from <rise_from_list>]
[-fall_from <fall_from_list>]

[-to <to list>]

[-rise_to <rise_to_list>]

[-fall_to <fall_to_list>]

[-through <through list>]
[-rise_through <rise_through_list>]
[-fall_through <fall_through_list>]
[-from_clock<from clock>]
[-fall_from_clock<from clock>]
[-rise_from_clock<from clock>]
[-to_clock<to clock>]
[-rise_to_clock<to clock>]

[-fall_to_clock<to clock>]

!
HSRH 1 47K S Ay 3L report_timing [ 8 A ).
B FZ41

set_input_delay -clock sysclk 1 all_inputs

set_output_delay -clock virtual_clock 1 all_outputs

set_max_delay -from [get_clocks {sysclk}] 5 -to [get_ports{out*}]

set_min_delay -from [get_clocks{sysclk}] 3 -to [get_ports {out*}]

set_multicycle_path -end -setup -from [get_clocks {sysclk}] -to
[get_clocks {sysclk}] 2

set_multicycle_path -end -hold -from [get_clocks {sysclk}] -to
[get_clocks {sysclk}] 2

report_exceptions -setup
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