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® 7 1¥ Clock Assignment () &7~ ZiBTHAE
o RS B AT E I Th e

3.2 3%l FloorPlanner

a3 LR WA O 28 35 FloorPlanner:
#ii; “IDE > Tools”, #1771 “FloorPlanner”, il 3-1 fix~.
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3WHAR 3.3 FT AT T L At

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

Start Page

r

T3 Synplify Pro
IP Core Generator
FloorPlanner

% Timing Constraints Editor
Sirmulation ¢

Gowin Analyzer Oscilloscope

. Options...

#37 RTL B TS, Wi “FloorPlanner”, #nE 3-2 Fizs.
[&] 3-2 Process B ABEN

Process g X

{  Design Summary
_:_= User Constraints
il FloorPlanner
% Timing Constraints Editor
& Synthesize (Synplify Pro)
Synthesis Report
Metlist File
4 () Place & Route
Place & Route Report
Timing Analysis Report
Ports & Pins Report
Power Analysis Report

[} '
44 Program Device

| De=1zn Process
vE!
o UN#F Gowin FloorPlanner #HTZIH, N 2Nk % o4,

o Eid 5L B3 Gowin FloorPlanner I, FHEiEid File>new JNZk /% 04
o it — 7B 5 Gowin FloorPlanner i, TR % C A< A shhndk

3.3FMEMITH LRI

TREF T HEL R SCHFA W 110 IR E . &1, Primitive/Net FI47 B 15
B, TEIE DL R 7 258 A B2 B A
1L.FHPE;
2.ifid Gowin FloorPlanner T. 2% H 299 S0 14

SUG101-1.5 5(115)




3WHAR 3.3 FT AT T L At

3.3 1R LRI

B LA PRI R
1.8 “File > New” , FTHF “New” XJ1HHE;
2.3%# “Physical Constraints File” , 1K 3-3 fiix~.
[ 3-3 sTHREIRLR

r% MNew [ﬂg-‘

4 Files
EE; Verilog File
& VHDL File
] Physical Constraints File
EE; Timing Constraints File
| | -, GAO Config File
| -, GPA Config File
EE; Memaory Initialization File

Create a Physical Constraints file.

| 0K || Cancel

!

o Jinlidid LU R B R 7 ATH “New” XFHEHE:
o fli FHELFESEE Ctrl + N;

o i T AR E“New Ebx.

o iy “OK” , MUK 3-4 PR X G HE .
34 FEIB AR

F 5
w New Physical Constraints File m

Hame: led_water 1lhs .est b
Create in: E:hgowin-boardhewln—4_casehled_water lhzhsre

Add to current project

| 0K || Cancel

—

SUG101-1.5 6(115)




3L

3.3 FT AT T L At

e Name: FrE@WB LRI, 54 SCFF.cst filucf.

® Create in: @it “Browse” XEHEEFRL N CMHHIAFHALE, BT L
& H 0 sre U .

® Add to current project: EFIZIETNL) R SCA H A E] TFEH
WETHE, HIFENANR S, P RYE S o R L

EME RS A R . FEWELAF S, WwE 3-5 fis.

3-5 FEYEEARCH

W GOWIN FPGA Designer - [DAIDE_test\CHUNXIANG\floorplan\fp_test\src\fpl.cst *]

| 7 Ele Edit Project Tools Window Help

H% x N # osa&
Frocess 5 X 1 9 e vk v ke s e e v e ok ok ke e e ke v ok ok ok ke e e vk ok ok ok ok e ek ok ok ok
|| Design Summary - 2 Phys;:a'_‘ Con?traint file
Pl _,:-’ User Constraints - T'feIS'_OI'_l T X 5.1Beta - _ a
L 4 Created Time: Thu Jul 05 14:35:4
# FloorPlanner 3 5 Device: CcWlN-4
7% Timing Constraints Editor (5] Package: PBGAZ56

wwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwwww

4 (2 Place & Route 7
Place & Route Report g IO LOC "CE D10, E10;

9 IO LOC "CIN" All, Cl11;

- —

Timinao Analusis Renort 10 IO LoC "D" AS, C9;
Design @ x| 11
4 fp_test — [0:AIDE_test\CHUNKIANG' flocrplanhe- 12
E GWIN-LV4PG256Ce/ 15
4 Netlist
cfuwm
4 Physical Constraints
« 1
fpest ; Start Fage | 1 Design Sumnary L4 fpliest ¥

Output

3.3.2FloorPlanner & 43R 3¢

SUG101-1.5

Gowin FloorPlanner 7] 4 8 & I3 £ o) S, 78] AR XU B94)
BARSCAE, R P RN FR:

% 3.2 Ji ) FloorPlanner fifi&, )53l FloorPlanner;
1.5 “File > New” , F17F “New” XFifitE, 1 3-6 fin;
2. I N TRERI RSO, PR, B “OK” .
& 3-6 ##E FloorPlanner

V;f Mew

Design File:
test/CHURXIANG floorplan/ fp_testfsrofbesram. wm | Browse. ..
Constraint File:

Erowse. ..

FPart:

g 01 ]

F1H-4 LAFF144 Select Fart

Cancel

=
=

—
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3WHAR 3.3 FT AT T L At

!
Ja 5} FloorPlanner XA 3.2 J3 3/ FloorPlanner /44 1) 55 —Fh 77 2
JRATIE L LU A7 AT “New” X1l :
o (ERIPREERE Ctrl + N;
o i T HAF EM“New Bl Fr.
BN, 7E FloorPlanner 3= 5[ v A] 34T 0 S 454
1. s i A T 200 e A
2.5 THFFR “Save” Elbx, BIAT%H 205504
FEFRHY “Save” XfUGHES, FMESCC4, i 3-7 B

3-7 REHILXH
Ay Save [
() ~[B » gowin » «[*+][ 2= gowin o]
FHE(N): led_water_lhz.csf -
EREEAT): | Constraint File(*.cst) =
- M) gEs || m

333 5T AR E

FIHLR PRI T -
1.7¢ IDE S, #idi “File > Open” ZEHLIN;
2.4T7f “Open File” XJ1HHE, a1k 3-8 .

SUG101-1.5 8(115)




3YHAR 3.4FloorPlanner Fiifi

& 3-8 {TFHIBLIER
"% Open File =)

@Qv| , » gowin » AU » fpga project 12 » src v|‘y‘| IS s p|

i
il

pi

Mo~ EREE = 0 @

£l By ES =3 A

-

= T
5 T \Z| fpga_project 12.cst
=] || fpga_project_12.sdc
IR = Tints] =130 Vi & testy
2345 &

¥

CST 3 1KB
SDC 3zfg 0 KB
Vs 1KB

m

=
B m
==
5 3o
Gl RETE
& BF

e B
& FimaE )

oo FHEE (D)

TFE(N): - |All Files () %) -

Analysis Design Constraints File (*.adc)
FPGA Design Constraints File (*.fdc)

L GOWIN FPGA Designer Project File (*.gprj)

GOWIN Firm Core File (*vfc)

GOWIN Oscilloscope Config File (*.gac)

GOWIN Physical Constraint File (*.cst *.ucf)

GOWIN Power Analyzer Conifg File (*.gpa)

GOWIN Timing Constraint File (".sdc ".scf)

HTML Document File (“htm *html *.hts *axhtml)

Memary Initialization File (*.mi)

Plain Text File (")

WVHDL File (*vhd *.vhdl)

Verilog HDL File (*v *.sv *vm *vma *vmd *vo *vp)

!

IRl LR A5 AT “Open File” XHEHE:
fi FER4ERE Ctrl + O

B T HEA ER“Open” Efr
RV BR L OO PTE I H 5%, $T I ot

3.4FloorPlanner &M

B s T T FloorPlanner Fi CEL& MR SCH), 1K 3-9 Fix.
FHAFE AR, List % . Chip Array % 1. Package View & 1.
Message i 1 LA %R 29 A 2 8 v 1155

SUG101-1.5 9(115)
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& 3-9 FloorPlanner A H

% FloorPlanner [
Fle Tools View Help
Y =l =%
ODEEE@
List & X | Chip Arvay [ | Package View
Froject | Fetlist
4 & top
[ Ports (23)
[ Primitives (15)
[ Nets (30)
[ Module
[ Timing Paths
1/0 Constraints a8 x
Port Direction Diff Pair Location Bank Exclusive 10 Type Drive Pull Mode PCI Clamp Vref
CLK input False LVCMOS18
D input False LVCMOS18 up
FO output False LVCMOS18 8 up
« 3
Weszage | I/0 Constraints | Frimitive Comstraints | Growp Constraints | Resowrce Reservation | Clock Assiznment | Quadrant Constrain Helk Constraim Vref Constrain
Ready

34.13EHE

FloorPlanner FI3Z 4243 “File”. “Tools”. “View” & “Help” 4 4
THH
File SE&

File SEH A AN K 3-10 fios, &7 HB 4RI R
3-10 File 3£

W FloorPlanner

Ble | Tools View Help

| Mew Cirl+MN | __
Open b Design a x
1 Save Ctrl+5 Constraint
= Save As Posp
&) FReload Timing Paths

Quit

helkin

resetn
q [0:0]

o New: Bz TR, WM. 408, wEOHERSE, WA 3-6 Fix;

® Open: FTFFH 7 IR SO LIRS #8000 Ja {5 B SR B e B4 S0 A

® Reload: M7EREAL B TFEHF XS est ST AT S5, 7T DAELHT Nk cst
LIRS

SUG101-1.5 10(115)




3 PRELR

3.4FloorPlanner F[

SUG101-1.5

® Save: MHTLIHAE BHMEHUE BAE 6 R A R A

® Save As: R HHTA WS BB SUE B B H P He € o, BRCK
M A A E A RS2 0R, P Mz

® Quit: iE ! Gowin FloorPlanner %14
*E!
Select Part 421 TEHBUS . B2E R, KFFa = SEPTE 1) FPGA #&1F, A
3-11 fizR.

3-11 iEHF /M
W Select Part |i|éj
Family: [GHLN -
Device: |GH1N-4 -
Fackage: |FBGAZSE -
| 0K || Cemcal |
Tools 3§
Tools 3¢ H AL W& 3-12 Fin. Tools SEEEIREUI T«
® O i SR L RAE B

® HLMILEFH ) One hit Drag Thig. & IhAE, DLARLHRE B SEMER A,

BRI &ML S B SRN BoRE A R AR & L rh, X R AL BAS B R
JNA{E Chip Array & 1 F1 Package View % 197, & IhAESEEAHUNT
3-12 Tools 3§

\ar FloorPlanner

Eile | Tools | View Help

L

| Select Primitives |

Create Group ' Create Primitive Group

Reserve Resources Create Relative Group

-

I Packa;

List

Froj

Clock/Control Assignment
Select Decs/Dqce

Select Helk

Define Vref Driver

One Hit Drag F3

Eind
Update Constraints Using Posp

Maodule
Timing Paths

11(115)




3 WHLH 3.4FloorPlanner %1
® Select Primitives:
EFE Primitive 1250 N 2R, BT 28 B A P 3-13 BT XS HE s
1. 0[ 3@ Primitives ZFREGE AT E R, IEFEXT RN Primitive;
2.5 “OK”, FAZIRfER.
E!
o ZE B RTE SR “Primitive Constraints” £ W g8 i 115
o FH P A TEgniR & O s i A\ B O Nk B A E A R
o FTBLE AL EAE Chip Array & 17 238 (0 = 7L oK.
3-13 RiEERAE
M primitive Fnder 2 [ |
A1 Primitive
Filter
Hame: *
Type: * ']
Name Type e
1 cntB_ 13 cZ INS_LUT4 El
2 cntB_14 cf INS_LUT4
3 cntB_15 cZ INS_LUT4
4 cntB 17 cZ INS_LUT4
5 cntB_18 cf INS_LUTZ2
6 cnt8_18 _sx_cZ INS_LUT4
7 cont8 1 cZ INS_LUT4
8 contB 22 cF INS_LUT4
9 cnt8_22_sw_cZ INS_LUT4 A
| ok || Concel |
Create Group, fu#5 Create Primitive Group F/1 Create Relative Group,
H RN AT
® Create Primitive Group:
1. 8% Primitive ZHZ W, By, Sl 3-14 P i iiAE
2. el E Group AR, &) Primitive. &5 5, PLA& Group K
Exclusive 15 &.;
3.t “LE 1 <[ %) e Primitive (OZEIAING, IEH0IE
JR i 2H ] 3-15 Fiow .
!
o Group &R &K Primitive. Group 47 & A E IR,
o il LT 7 U Group M EAE S
i F 3 A
SUG101-1.5 12(115)
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#7 Group ZYH AT, £ “Chip Array’ % A, ZHI67E, Kilh#“New Primitive
Group > Location”H.
4. JFiEHG B E G, B “OK” , T HIE &% Group FIALE S R
AT BT
- HALEEBAGHEA S, St 3-16 MunE 3-17 Prsiik
AE, AP REFBEUAERE S
- AR, i “OK” , fE Chip Array < Box Al AL E -
B A R H 2 R R R 1E 2 SR “Group Constraints” 2 9 4 i
M,
R e O, W, BT anE 3-15 B ibiiE, #H7rdmis .
[ 3-14 FhE RI154H

Wy New Primitive Group ? 2

Group Name:

Member=

MNarne Type

@ @ |:| Exclusiwve

Locations

|:| Exclusive

0K ] [ R

SUG101-1.5 13(115)
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3.4FloorPlanner FL1i
& 3-15 EfREIEEARE
L il
Wy Edit Primitive Group wiim
Group Name: DFFCE
Members
MNarme Type
led_Z[1] INS_DFFCE
I led_Z[2] INS_DFFCE I
led_Z[3] INS_DFFCE

(5] (%]

Locations

[] Exclu=ziwe

R3C5

[] Exclusiwve

| oK || Cancal

& 3-16 THALE

Ay Syntax Error

LX)

Invalid locations: "R3C",
J;\ Refer to

(RI0G +\Dd +:0d +DIC) 0\ + [\ +:\d +1)([0-3][AB]2)?
(IO[TBLR])(\d +[\[\d +:\d +])([AB])?
[a-zA-Z]+[0-9]+

[0-9]+
= |
317 TR B
i N
w Error [ S

I Location R19C6 is invalid!

SUG101-1.5
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® Create Relative Group:
1. G0 A M EHL R, Bz, sk 3-18 Fros X i e,
2. P E Group MIZFR. B8 1 Primitive LK% Primitive S5t N (AR %

/fjﬁ,f%l%\;
. anmis “L 1 L% ] e primitive rOZE AN, GUEERIIRRR B

BIAHARME 3-19 Fis.
FE!
e Group M4 FR. &K Primitive & Relative Location A4 3T ;
o AEE L A Group AL BAE B

SRV AN
TEEE ST Group Z13RHT, 76 “Chip Array” & 10, EHIAIE, FiliE]“New Relative
Group > Relative Location” .,

A BCEERJE RS “OK” , PPAEARGE, B/R7EFEFHEHT “Group

Constraints” )5 4% & 1

YR O, X, BEHT WK 3-19 BRI vEiE, #1795
& 3-18 Bl HEX AL EAE
rw Mew Relative Group l Pl ]

Group Hame:
Members
Primitive Name Relative Location
0K ] [ |
SUG101-1.5 15(115)
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[ 3-19 IEFARYHEXTE R E
e Edit Relative Group M

Group Name: LIUTZ

Members

Primitive Name Relative Location

‘cntB 18 7 {R3C3
ent_3_cZ[13] RAC3

(58] (%]

0K ] [ Cancel

Reserve Resources:

1AL, Bz s, HEEAAF A mEIHEK “Resource
Reservation” £ g% i T — 262001

2. AL B, AL R E

3. “Attribute” FERI R E A A B EYE, 11&l 3-20 iR

FE!

Name JEPEH T X ANFEFMEHRLA R, AaEsuza .

3-20 FREE LR

Rezource Eeserwation
Na)me Locations Attribute
reserve_( type location ... |ALL -

LUT
REG

Clock/Control Assignment
QU P20, ZLARAIBE A RS, Ei a2 RGN S T
AT, Bz, MR 3-21 B bt iEAE, AT 0N A

o it “[ 17 b, MEHERR Net;

® jfit “Type” FHisFE, ik “BUFG” “BUFG[0]~[7]” ” “BUFS”;

® i “CE”. “CLK” & IEHERLE Signal 28, MLEEME, Hif
“OK” , PPAEARIER, BIa{EFFMEHE K “Clock Assignment”
LR gmiEE O, R O, X, EET TR ERE, 2T
Pt .

SUG101-1.5 16(115)
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B 3-21 BHpLgR
iy Clock Assignment I. P &I

&

Type [BU'FG v]

Signal
[C] cE

O] cLE
[ LosIC

7] sk

0K ] [ e

b

Select Dcs/Dqce
HTA& %% DCS A1 DQCE W% MRZA, M4 R B 2 R $
SE 1) Instance | HARMZREE, il 3-22 F1F 3-23 Fiw.
FHSCHERAE AN FioR

o it diili “L® 17 Bk, MEFAHRY DCS/DQCE 421t

o i1t Position B EHEN B RIRAE .

o I “OK” , FFAEAHE R, TonTE £ A KM “Quadrant Constraints”
2R O, EgmiEE Od, X, ST R EE, #1759
it
)

5 ¥ it DCSIDQCE #81F NI JC ik
GW2A-18, GW2AR-18, GW2A-55 #%1|#]JF 1 “ Quadrant Constraints”
2R gmta w11 3-23 TR,

3-22 RPRLIEK (GWIN FKi&)

.
¢ Quadrant Constraints I. ? i&]
Instance @

Fazition
[] LEFTSIIE [] RIGHTSIDE
| | 0K || Ceneal

SUG101-1.5 17(115)




3 WFLAHR 3.4FloorPlanner #1i
& 3-23 RPRLAK (GW2A FKik)
rv} Quadrant Constraints I. ? -‘-‘3-]1
Inztance @
Fo=ition
[] TOPLEFT [] ToPEIGHT || BOTTOMLEFT [ | BOTTOMEIGHT
[ 0K ] [ e
Select Hclk
IS X HCLK A JE BT 2R, fe e A RS B R A
A E B, WK 3-24 Fios.
AHRERAVE TR Fr
FE P RT3 Bt A
JHIT Position TR IENERL B R IR AL E
M “OK” , PAEARGE, T/ EFEFmERHR “Helk Constraints”
2w O, gm0, X, BT TARNERE, #ET9REE
FE!
o iR IR G AR A M TE A I
e Position H4E T.f£+ device AN [E] 7] Position AN[E] .
& 3-24 Hclk 293k
ru} Helk Constraints I. ? i&r
Inztance @
Fosition
TOPSIDE [0] TOPSIDE[1]
[ BOTTOMSIDE O] [] BEOTTOMSIDE[1]
[] LEFTSIDE[0] [] LEFTSIIE[1]
[] EIGHTSIDE[0] [] RIGHTSIDE[1]
[ 0K ] [ e
Define Vref Driver
BIEH ) Vref Driver, FHTHECE 10 Port 1) Vref J@ 1k, BdiiZsgs, K
ELELE 3 AL R EB 1 “ Vref Constraints ” 2 R 4w i [ i @ 4. & 3-25
Fiso
SUG101-1.5 18(115)
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3.4FloorPlanner %1

SUG101-1.5

B 3-25 Vref £43R
Vref Constraints 8 x
Name Locations. 10 TYPE
vref_driver_1 drag to set VREF1_DRIVER
Message | I/ Constraints | Primitive Constraints | Group Constraints | Resource Reservation | Clock Assignment | Quadrant Comstraints | Helk Constraints | Vref Constraints
L =

5
!

o nE LIS AR E Vref LRI E

o FEIEXHE L Vref 4 FK
One hit Drag

FIF- P i Primitive. 10 22951
1.7€ Netlist & L+, % Primitive 5% port, #1118 3-26 fs;
2.7£ Chip Array & 91, & —AN e AN B
3. i1 “Tools > One Hit Drag” 2ii% “F3” B 7= L 4]

B
!

FEE “Ctrl” + bR AL B AT X IR

[#l 3-26 %% One hit drag [Fi&

List

Project | Hetlist |

4 B top

> | Ports (23)

4 | Primitives (15)
{'} alu_inst (INS_ALU)
{'} dffe_inst_Z (INS_DFFE)
{} dle_instZ (INS_DLE)
{7} luta_instd (INS_LUT3)
{7} lutd_instd (INS_LUT4)
{F lutd_instl (INS_LUT4)
{} luts_inst (INS_LUTS)
{} lut6_inst (INS_LUTE)
{} lut7_inst (INS_LUT7)
{} luts_inst (INS_LUTS)

{} muxi6_inst (INS_MUX16)

[lut7_inst aNs_LU®

{7} mux2_uts (INS_MUX2_LUTS)
D mux2_mux8 (IN5_MUX2_MUXE)
{7} muxd_instd (INS_MUX4)
{F muxd_instl (INS_MUX4)

> L MNets (30)

s | Module

> | Timing Paths

(lfaazE S NIV

K 3-27 i
S5, WK 3-28

19(115)
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[ 3-27 #£#F One Hit Drag L&

[£] 3-28 One Hit Drag fZ4#3R

Primitive Constraints

7
Primitive Type Locations Exclusive

INS_ALU  |R[3:4]C[6:10] “

Mes-- I I/0 Constras: Frimitive Constra=" Group Constras Resource Reserva- I Clock Aszsigne= Quadrant Const:

Find

P AT IR Primitive. 10 Port {52, FFAIZEAIN 1) primitive 28 port 38
AR S R AR N LIRS S, BRaZSR R, #H Kl 3-29 FrRSIEHE .

FHOCHAE 40T Fr

ke “All Primitive” B¢ “All Port”, BTN 54K ;

EXT I H b, A8 “Edit ** Constraint”, ] 7 35 5[ J& 48 1) &
MR 2R 5 B .
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3YHAR 3.4FloorPlanner

[ 3-20 R RME
[ 4% Find -2 S |
#1]1 Primitiwes -
A1 Forts
Hame: *
Type: [* v]
Navme Type i
1 alu_inst INS_ALU
2 dffe_inst.Z INS_DFFE
3 dleinstZ INS_DLE |
4 lut3inst0 INS_LUT3
5 lutd_jnst0 INS_LUT4 M
6 lutd_jnstl INS_LUT4
7 lut5_inst INS_LUTS
8 luté_inst INS_LUT6
9 lut7_inst INS_LUT7 -
L

Update Constraints Using Posp
KL RS B ST A R B A B B

View 3§

o View S G I K] 3-30 o, FE A T4 TR % & 1 E) 27 BL Chip
Array Al Package View WA TITBOR . 46/NaE. & FRBN AT

® Toolbars: AT T A P 24 1 2o

® Windows: M T &ANE ORER, WK 3-31 fir;

® Zoom Out: FHT4i/)s Chip Array % [18; Package View & [1;

® Zoom In: FH-F K Chip Array & 5% Package View % I1;

® Zoom Fit: %% 1 K/NFE L Chip Array & I115% Package View & M.

[ 3-30 View 38

[ View | Help

Toolbars * [ | Ele

Windows P | Tools

foom Qut F7
foom In F&
Zoom Fit F&

/L::' K"+: /"I:

SUG101-1.5 21(115)




3YHAR 3.4FloorPlanner $1f

[&] 3-31 Windows SE&
Wy FloorPlanner
Eile Tools | View | Help
|_| [ Toolbars 3 |
. Windows 3 3
ist v Chip Array
E_l =, Zoom Out F7 | ERER T
4 B top | ®  Zoomln F& | | List
- B Pl & .
gl 7 Fit Fo
AL 7] e
B alu_inst ([INS_ALU) v 1jO Constraints
B dife_inst_Z (IN5_DFFE) v | Primitive Constraints
B dle_inst Z (INS_DLE) ¥ Group Constraints
B |ut3_!nstD (INS_LUTS) ¥ Resource Reservation
{F lutd instD (INS_LUT4) 71 Clock Ao
{F lutd instl (INS_LUT4) ock Assignment
B lut5_inst (INS_LUTS) ¥ Quadrant Constraints
{F lut6_inst (INS_LUTS) v Vref Constraints
B lut?_inst (INS_LUTY) v Hclk Constraints
'} lut8 inst (INS_LUTE)
{F muxl6 inst [INS MUX16)
Help 3§

Help SE 5 H THR AT MRA S R ARPUE B . #idi “About” 5 Hi &
3-32 s I AE .
[ 3-32 Help $&7R4E

W About FloorPlanner @

i:u:- Version: 1.8.1Beta.
All Rights Reserved by Gowin Semiconductor.

3.4.2List B

List & 455 Project A Netlist B4 1% M. 7] Eos 2457 LR Device
FEL H PR ARSI RS B Netlist (5 8.4
Project &0

Project & H F [ 411 3-33 . H TR 4ui TREF T HRS R E R,
U1 Series. Device. Package, VAKX FHIABIBETE SO LIRS0 284
A S A B SR P A2 SRR B
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[& 3-33 Project ®#O

List B X

Froject Hetlist

Series: GH1H

Device: FH1H-4

Package: PRGAZSE

Design: C:fUlsersfroot/Tocument s/ £=*

Constraint: C:/MUsersfroot/Document s/ £="
Posp:
Timing Faths:

Netlist B
Netlist & [ F WK 3-34 Fr, DRIE G ERH P &4 1§ Ports.
Primitives. Nets. Module F1 Timing paths DA K B #5815 S
E!
Port. Primitive 254 Fr R Ak 5207 Nt A7 R, BRNE 2R P 4R
Port A1 Net ()7~ H Bus F19E Bus M14E & 2, & 3-35 fiR;
Module EHZE 277 RE7R, 24 B brEHEE Module #1E )F- module b, 7] &R %
Module H 251 Instance 2t H, & 3-36 fin;
I 7 % A U 2 B8 Slack IS T AN BRI IRE s, anf&l 3-37 Frs.
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[& 3-34 Netlist &
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+-Path_2 (Slack:5.745 Arrive:8.878 Require:14.¢
+- Path_3 (Slack:5.927 Arrive:B.696 Require:14.¢
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7 Into FroooTy run tloorplan tlow

> Info  (FPOD0Z) © building chip svaphic...

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

> Info  (PADDO4) @ Parsing metlist file *D:/TOE_test/CHUNYTANG/ floorplan/Ep_testfsre/dqee vn' conpleted
> Info  (PADDOB) | Processing netlist completed

> Info  MEODOZ) © reading devics GHLF-4 package PEGAZSE
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> Info  (FFO0OL) | run fleorplan low.
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> Info  (PADDOB) | Processing netlist completed
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3.6.2Primitive Constraints €l

SUG101-1.5

Al PLR PR 7 i A1)2 Primitive Constraints. B340 R

JE# ZE Chip Array ¥ E Primitive Constraints

1.7¢ Netlist &, XhEiE AR g s, %5 “Edit Constraint”, 42 f&
Primitive Constraints, X5 [ Primitive B2 30 F] Primitive
Constraints Zw%E 25 ;

2.7 Constraints 5, WEZIWRAE, {& Primitive Constraints Jw4H 25+,
155 M) Constraints, K HAHE% Chip Array F141E 3-61 Ak

FE!

e JRA[{E Primitive Constraints gmfE#s ', A#R SR, EH “Select Primitives”, #H
Primitive Finder XEHES, #E#¢ Primitive, sy “OK”, KX R [¥) Primitive f£2) %0
AZ| Primitive Constraints #5251 ;

o HF L H Netlist % B[ Primitive, #4H 4% Chip Array #1, & & X} . Constraints [¥117
H.
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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% & Primitive Constraints B &

1.7F Netlist 5|3+, 1L+ Primitive;

2.7t Chip Array #', %% grid, % “F3” 4, & &XI N Primitive Constraints
PR E, 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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3.6.3Group Constraints BJf)iE

WP 3-63 fiizn, #E Group Constraints g s 1, A @ A 8 s ks o,
f1% Primitive Group A1 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

1A, Ad “New Primitive Group” , #H Edit Primitive Group
X HE 5

2.4 A\ Group Name, xiiy “+” #itH Primitive Finder % i54E;

3 EEUT B E 1Y Primitive, it Primitive Finder XfifHE, %4 “OK” ,
TN Members %1% ;

4.1f Locations i N\ AT 22 R o7 B

5.1% ¢ Edit Primitive Group ] “OK” , 7E Group Constraints Hjf A—%%
Group Constraints, U1Kl 3-64 fi7x;

6.7F Netlist 1, 48 “Timing Paths > Path”;

7.9, S “Edit Constraints” , BIA[#1% Path XM [ Group
Constraint JII \ %] Group Constraints Zf&#54

3-64 f]# Primitive Group Constraints

[ = X

+| % Edit Primitive Group

Groug Name @
> 9 . input group name
| Members

Name Type
out_reg_Z[4] INS_DFF
out_reg_Z[5] INS_DFF \
Type
out_reg_4_cZ[7] INS LUT4
press "+" then pop up Primitive Finder to choose
out_reg_Z[0] INS_DFF
[ Exclusive 9.
— out_regs INS_DFF
Lecations
out_reg_Z[2] INS_DFF
(ECE, nscs)
nput location out_reg_Z[3] INS_DFF
<1 out_reg Z[4] INS_DFF =
£1) out reg_Z[5] INS_DFF
41 out reg_Z[6] . INS_DFF
INS_DFF

42 out reg 2[7]

press "ok then creat 2 olod FERIERShE

0K Cancel

press "ok” then add primitives into Members Ist =
=

Group Type Mermbers Number Members Exclusive Locations Locations Exclusive

grpl Primitive 2 (ref grid number: 1) false RSC6, R5C8 false

£ Relative Group Constraints
FatradE s, S “New Relative Group” , i Edit Relative Group
X HE s
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W Group 147, s “+”7 , S Primitive Finder X ifHE;

PR AT ER B Y Primitives;

P “OK” , & Member 51|,

AR Primitive ds IAHXH A & ;

7t Edit Primitive Group ', &4 “OK” , 41l 3-65 fiir.
3-65 €13 Relative Group Constraints

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

{# 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

3.6.4Resource Reservation B3

£1/# Resource Reservation

1.7f Resource Reservation #mfags, i brAsE, e,

2.1 “Reserve Resources” , fL4w%H 2% ¥ Il Resource Reservation Z
W, & 3-66 fis.

[&] 3-66 63 Resource Reservation ZJ5R

Resource Reservation a 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% & Resource Reservation L &

1. )\ Resource Reservation #1i%+—2%% Constraint, % % Chip Array
(1) B AR s B Ak s

2.%}1% Constraints {7 B T1&8, WK 3-67 Fis.
& Chip Array H1, $%“ Ctrl " B[R] i , 6B X 38, 45 5 #1147 “ Copy Location”,
Bizhr B E H R HE40 “Resource Reservation >location” 4, #WE&
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3.6 filZ Constraints - #6577 7,

Resource Reservation ZJ R I/ & .

*!
o Jralids UL 5 B L -

o JRT X ifii%% Constraints [f) Location, Fahifii NEZLI KN E .
[# 3-67 &% Chip Array PRI EH E Resource Reservation ZJR{iL

List & X | Chip array [
Project Hetlist
top
[ Ports (23)
4 [ Primitives (15)
{7} alu_inst (INS_ALU)
{} dffe_inst Z (INS_DFFE)
{} dle_inst Z (INS_DLE)
{7} Iut3_instd (INS_LUT3)
{7} lutd instD (INS_LUT4)
{7} lutd_instl (INS_LUT4)
{7} Iut5 inst (INS_LUTS)
{7} Iut6_inst (INS_LUT6)
{7} 7 inst (INS_LUTT)
{7} Iut8 inst (INS_LUTS)
{7} mux16inst (INS_MUX16)
{3 muxz_luts (INS_MUX2_LUTS)
{3 muxZ_mux@ (INS_MUX2_MUX8)
{7} muxd_inst0 (INS_MUX4)
{7} muxd instl (INS_MUX4)

[ Nets (30)
[ Module
[ Timing Paths
Rezource Reserval tion
Name Locations Attribute
reserve_0 R12C4 ALL
Mes I/0 Conztra Frimitive Constra Group Conztra

Fackage ¥iew

¥, ZoomIn

=, Zoom Out

Zoom Fit

Show Constraints View
Show Place View

Show Multi-View

Show In-Out Connection
Show In Connection
. & x
Show Out Connection
Convert Place To Constraints
Unhighlight All
Move
Copy Location
Resource Reserva™" Clock Aszigne Quadrant Conztra: Helk Constras Vref Conztra

3.6.5Clock Assignment R8I

SUG101-1.5

B Clock Assignment £J5R
1.7E Clock Assignment #i4Easf, AfEsd5cs, EHF Clock/Control

Assignment”, # 1} Clock Assignment ¥ & XF G HE;

2.8+, B Find SFiEHE, %% Net, 7£ Find SHEHES, Bdi “OK”;
3. E Net, & Nhid|RFIER Type KM, % HE Signal, wEEHGE, Hif

“OK”, BI£fiZ2ZI 7R INZ Clock Assignment 4R #s, 40/ 3-68

I
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[& 3-68 Bl Clock Assignment 5K

Na‘me Fanout Instance Type o
10 b_c[1] 2 INS_IBUF
11 b_c[2] 2 INS_IBUF
[ 12 b 3] 2 INS_IBUF
Fet clk e e
— b s = b'CLﬂEz; "+" pop up Find to select net 2 INSIBUF
Type  [BUFG S — =  cl5] 2 INS_IBUF
Signal
15 b_c[! 2 INS_IBUF
CE
signa 16 b 2 INS_IBUF
SR
18 out_c[0] —.1 INS_DFF <

&8¢ Clock Assignment #J3R

1.7t Clock Assignment 2 w28+, X &z a2k, # 4 Clock
Assignment X 1 HE ;

2.1% Net AN B X4k, wJ1&EL Type LA K Signal JE M, 41k 3-69 Fiis.

3-69 &4 Clock Assignment 3R

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)
3 lutS_inst (INS_LUTS) (W Clock assignment SRR | i oo |
{7 lut6inst (INS_LUTE) I R
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)

L Nets (30)
[ Module
[ Timing Paths
Clock Assignment 8 x
= .
MNet Type Signal
CEc BUFG CE
Wez | I/0 Constra | Primitive Constra= | Group Constra= | Kesowece Reserva™ | Clock Assigne | Huadrant Censtra | Helk Censtra~ | Vref Comstra

3.6.6Quadrant Constraints A 812

Quadrant Constraints £ EL S AR ALY Instance iE4T 2]
® Dcs
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® Dqce

£lZ Quadrant Constraints ZJ3R

1.7f Quadrant Constraints 4w 254, LR TR, K “Select
Dcs/Dgce” , # i Quadrant Constraints X i #E ;

2.9 “+7, i Des/Dgce X 1HAE, EHL Instance, fE Dcs/Dqce i%
BXFiEMEF, i “OK” Instance 58K & 5, 1E Position 7% FT
BARPNLE, B “OK” , BI2f1% 228 2 Quadrant Constraints
e, WKl 3-70 P,

3-70 13 Quadrant Constraints

List B X | Chip mrray ] | Package View

Project Fetlist
4 [ testdqce
» [ Ports (15)
> [ Primitives (24)
> [ Nets (29)
> [ Module
[ Timing Paths
K Dcs/Dqce EE
Name
press + to pop up Dcs/Dgce dialog to sele
2 dqgce_instl0 INS_DQC
ositiv 3 dqceinstll INS_DQC
LEFTSIDE /| RIGHTSIIE ce_instl2 INS DQC _
set position 4 o
press "0K” to create a Quadrant Constraints press “0K” to add select nstance s

Quadrant Conztrainiz & x
Instance Type ‘ Position
dgce_instl INS_DQCE RIGHTSIDE
ez~ | I/0 Comstra | Primitive Consirs | Group Conztr | Resourcs Rezervaw | Clock Aszigm | Quadrant Comstrar | Helk Comztre= | Vref Constra™

{&2% Quadrant Constraints ZJ3R

7t Quadrant Constraints 245 & 14 X i EE I 200, i
Quadrant Constraints X[i%HE, Instance ANAJ &, H A& Position J& 1,
K 3-71 fior.
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A 3-71 #8824 Quadrant Constraints

/| LEFTSIDE /| RIGHTSIDE

=

Instance Type Position

3.6.7Hclk Constraints BY8l]3E

fllZ Hclk Constraints 23
Hclk Constraints FIEIE BRI T -

£ Hclk Constraints gmfasH, fEf &0, E#HE “ Select Helk” , 3
! Hclk Constraints % & W EHE;

By 4+ $H, Bt Helk SPIEHE;

IEHY Instance, 1& Hclk XfiEHEH, 4 “OK”, #% & Instance, 7t Position
NIRRT ELARFIALE, Bd°OK”, BIPEiZZ) W2 Helk Constraints
miEas, i 3-72 i
¥ |
Hclk Constraints 2 %} Clkdiv A1 Dlldly #§ #2571 ) Instance T4 % .
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3-72 81# Hclk Constraints 5

List & X || Chip frray [0 | Package View
Froject | Hetlist

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

i Helk Constraints

Instance clkdiv_inst

Positien
TOPSIDE[0] TOPSIDE[1]
BOTTOMSIDE[1]
oistcanys AT LEFTSIIE(1]
RIGHTSIIE [0] RIGHTSIDE[1]
press "OK" creat a Hclk Cons [ 0K || camcer |
Helk Constraints
Instance Type Position
clkdiv_inst INS_CLK... BOTTOMSIDE[0]

{24 Hclk Constraints 25
152 Helk Constraints Z) 35840
£ Hclk Constraints )3 4nigae+, W R ESHILIR, #H Helk
Constraints *1&HE, 41 3-73 Fris.
!
Instance AR EE X, K&k Position J& 4.
3-73 &84 Hclk Constraints £J3R

List B X | Chip Array [ | Package View
Project Fetlist
4 top
Ports (3)
Primitives (6)
Nets (19)
Module
Instance clhkdiv_inst
Poasition
TOFSIDE[0] TOESIDE[1]
V| EOTTOMSIDE [0] V| EOTTOMSIDE[1]
LEFTSIDE[0] LEFTSIDE[1]
RIGHTSIDE[0] RIGHTSIDE[1]
08| [ Cemeal |
Hellk Constraints g X
- .
Instance Type Position
clidiv_inst INS_CLK... BOTTOMSIDE[O]
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3.6.8Vref Constraints BY8))3E

f1)3# Vref Constraints

7t Vref Constraints 4w a5+, T30 H, EHF “Define Vref
Driver” , BIA#1% 2k Vref Constraints Z) 4 s & Vref Constraints 24525+,
WK 3-74 Fiow.
3-74 €13 Vref Constraints

Vref Conztraints g x
Name Locations 10 TYPE

vref driver 0 74 VREF1_DRIVER

g dagose  menomwe
Define Viref Driver
Highlight
Remove

Message | I/0 Constraints | Primitive Constraints | Group Comstraints | Resowr®% RESSPVAYTSR | CIT9K Mizigmment | Quadrant Comstraints | Helk Constraints | Vref Constraints

THE X Vret 2504, Vref B ARVFESY, BEMIE, RSGESHT
fad, wHTEL, W, Wil 3-75 fir.

3-75 Vref EHBKRE
¥ref Constraints )
r B
Natme W Warning M I_
vref_driver_0 I_ Vref name "vref_driver_0" already exist!
L,

vref_driver_0 |

R—

Message I I/0 Constraints I Primitive Constraints I Group Constraints I Eesource Reservation I Clock Assigoment

#®E Vref Constraints A R{U B
£ Vref Constraints 445 #& kL — 26200, W4 H A% Chip Array 11,
W RAE, W HE TARER grid &, & 3-76 fix.
!
o JRA[IE LR 20k B Vref Constraints 2 947 & -
e 1t Vref Constraints #iE#t 1, LI —KZR, ¥HiEZE Package View H1, WiHER 1]l
B, WKHETEL, mE 3-77 fix.
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[& 3-76 #E&hZE| Chip Array F£2{ Location

List & X | Chip irray [ | Package View
Project | Netlist
4 @ test.dgce
[ Ports (15)
Primitives (24)
[ Nets (29)
Madule
[0 Timing Paths
Vref Constraints & %
Name Locations 10 TYPE
&f driver. 0 F7 VREFL_DRIVER
Message | I/0 Constraints | Frimitive Constraints | Group Constraintz | Resouwrce Reservation | Clock Assignment | GQuadrent Comstraints | Helk Constraints | Vref Comstraints

3-77 #6513 Package View HigE Vref £J5R Location

List B X | Chip Array Package ¥iew [
Project | Fetlist -
4 B testdqce £ J Y u £
Ports (15) 0000000000000
E”:Z:“(i;:;[m © - -coBooooecocD0n - ¢
Module 00 Beoooooood &6
Timing Paths 266 00000 o e e
©00¢ 000000 000
e oo 00066
0206060 TIEEEE
2006 ¢e EEICIEIE |
GG eeeeee 1
20000 eeleoee
20000 - 0000 - 0c00ee
I 00000 206
> 000000 o e e
00 0000000000  ©6
0 000000000000 - &
0000000000000
6 9 0 6
¥ref Constraints & x
Na‘me Locations 10 TYPE
Eweunver,u 1 7 VREF1_DRIVER
Message I/0 Constraints Frimitive Constraints Group Constraints Resource Reservation Clock Assigoment Huadrant Constraints Helk Constraints VYref Constraints
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4 PR 4.1 HA T (STA) B

T J—

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 ERRII . BAN P8 (STA) W P ZRANTF, ST 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
FLER I TERE, I ATREMIIN P I &, AR T ATk R G .
PRI B L H B TR, S D R, TR S R A L
YRR AR M

TEBHATERASET 201 (STA) I, 206 IR ARE ST 7. 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 Rt EAER
D Q——>» L —»D 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
e Cells: f1f% LUT. DFF. MUX. DL. DDR %3 A8 % Hit,
® Pins: Cells 118 A\ H i 11 5
® Ports: T JZBEE 4 A H o 11, 38 5 A2 T8 28 1F 502 T 5
e Nets: pin 5 pin 2 [H] 1%L
® Clocks: W} 725 H ik e [ 8

4130 F TR

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

® I2R: N 1 3 25 47 5%
® R2R: A {7 B3 (745
® R20: 7 {775 2% Hi v 1
® 120: AR

4-2 STA AEEFERE

Combinational Combinational Combinational
INPUT . . OUTPUT
Logic Logic

Logic

REG1 REG2

CLK

< >

INPUT Combinational Logic OUTPUT

FRASI FF 234 (STA) T H @ I i DU R B A% 11 5555 SR B A% 1 25 B 1A 1) [A]
(data arrival time) A% 22K 5} [7] (data required time) .

i 2 8] (data arrival time) &2 45 A7 B A% F S £ 21 26 5 BT 75 1 s
i) Hd ZR ] (data required time) /2 H8 ZEREE A IR . 7ETHEEL
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4 1 Y 4.2 NP 4R AR

P2 23K 7] (data arrival time) B, I 8hEg 2142 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

414E N FRE
$Z37AY1E] (setup time) F{RFFATE] (hold time) B E

SENLIN TR] s B AR I B ORI AR 2 1 R TR, AN A2 1 T,
R — A A7 A A BEX 12 B AT 1 R AR

DRAFIN 18] Bl AL I B RO Ja 208 2 1 S R T, AN A2 1 [,
VU RS Ff 2 e 2007 A s A B PR B Bl 7

R ERFE (recovery time) FMIERELE (removal time) BE

PRI [8] . FERHBH A AT, R ER 5?20 B R AL 5 SRS AR E 1 ke
18], ARANTE A2 1IN TE), DU A7 48 PT R JEidE N IEH TARIRE

Mo BRI 18] ERHEHA RN A, RERSR D B E A E T AR AR E 1 i
I T), U AN A2 i Ta], )25 A7 3R] BEJEIREE N IR H LA .

=/ (MPW) BE

B/ B (MPW) = 588 Fr A 7 24 R RO PR v 0 FRLT R e/ N 96
MRT B, U B AS BE e 12 1R

F S PP A (STA) %% Bk =SB AT R A, XA A 4o ad A2 g it
W, 5 A S i AL I R R

4.2 2R dmiE 8%

4.2.186A

k4

s SARERASE T (STA) TH (VR &R STA TH) STREZ M
Jram 4, AR B RS RAIR Bh R A S A, P st
STA T HRALRYEIE S (GUD) ¥s Nk FF 23 .

STA T HZFFERAA BB 404, BRI 84 i _EFHE A Ons, R & 5ns,
JE A 10ns.

STA T HERIAXT P i eh 3E 4T 25 i Bt 7 A, WA ag B3k S s b
W, Al BARR T2 R E N A A R R

STA T HRMLPIRES Pk . T (HTML) 4% AATSCARRS 2, BRI
TUHTML) A% 50. IF s I A BB @I (AR A . DR BRI T A 2
B AZETT A B /N B KPR Y, FF SRR P AR IR B AR 75 SRR A 2 i) st
PR

4.2.2¥T FH4miE%

Ja B P 2 W g i 28 7 7
RTL & TR E G, EmRBsEssid, X “Process >
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4 W 2T 4.2 NP 4R AR

Timing Constraints Editor”, %1/ 4-3 fiz~, BIalT i 2R dmiE 28
!

TR B S A2 B B m B I e 20 R e s

[&] 4-3 Process B [

Frocess g X

{  Design Summary
_; User Constraints
#| FloorPlanner
“* Timing Constraints Editor
4 () synthesize (Synplify Pro)
Synthesis Report
Metlist File
4 (D) Place & Route
Place & Route Report
Timing Analysis Report
Ports & Pins Report
Power Analysis Report

(Ll 0
4 Program Device

Desi1zn | Frocess

4.2 3B FIT LR

R Tk, @I SAG T IS R 20 SR G AR s A DTV AT A 4
MEBARZH
AT
1.5 “File > New” I, 58T SCHE 1
2.3%#% “Timing Constraints File” &3, &l 4-4 fix.
E!
JRATIE I DAF 07 AT B g i 7 20 R SO 2 1
o i THA E 1 “New” Elbx;
o fHHPAERE Ctrl + N.
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& 4-4 TR F LR
r{',ii:'; Mew 9] g"
_:_,af Post-Synthesis Project -
4 Files )
EE; Verilog File
[ VHDL File =

EE; Physical Constraints File £

] Timing Constraints File

|-, GAO Config File -

Create a Timing Constraints file.

| 0K || Cencel |

My “OK”  Hiih, SRHHTER P LR SO IEHE, K 4-5 Fis.
& 4-5 FTERFARICHE

¢ New Timing Constraints File

Hame: Enter a name

Create in: C:hUsershroottDesktop'il. SIDE Y testhisre

#dd to cwrrent project

Name: SETEEN FLIRSCAF AR, 545 HF.sde Hl.scf;

Create in: iliid “Browse” X EHELL FEHT 2 LI R SCAFAIAF TR B, BRINHS
R TR H ST sre SUHFIET;

Add to current project: EFIXIETE, 2 B LIR ST INE] TR
HHAARZH

i LU

1.9 “File > Open” ZEHLI;
2.4TJF “Open Timing Constraint” *iHHE, & 4-6 Fiox.
!
JRATIE IS PR 07 NF T FF IS 7 20 S e
o Bl T HF Liy“Open”Blbx;
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o fEAtRTERE Ctrl + O.

B 4-6 3T FFE R 29 3R ST H
6% Cpen File ===
@7()4 | » LBIDE » test » src i B

£ src £l
|m - FETEE =y A @
T = : = Hoh
8T = testest TKE
W= | testgao 0 KB
B SEEEE [ test.gpa GPA i 0KB
[ testsdc SDC 3z 0KB
T - A
g £ |2 testlcst 24
=
(IEE:
) EF
™ L4
&, FemE ()
s IR (D)

ca TS E) -

(N ~ |All Files (*) (*%) -

All Files () (%7)
Analysis Design Constraints File (".adc)
! FPGA Design Constraints File (*dc)
GOWIN FPGA Designer Project File (*.gprj)
Start Fage e Design Sumary GOWIN Firm Core File ("vfc)

GOWIN Oscilloscope Config File (*.gao)
GOWIN Physical Constraint File (*.cst *.ucf)
GOWIN Power Analyzer Conifg File (*.gpa)
HTML Document File (htm " html *hts *.xhtml)
Memory Initialization File (*.mi)
Plain Text File (*.tx)
VHDL File (*.vhd *vhdl)
Verilog HDL File (v *.sv "vm "wma "vmd "vo "vp)

HEP I P LU RBT R0 I, SRS PRAT IF
4.2 A4 BRR A E

W BT AR G, g & 4-7 fror.
B 4-7 BRI RRIERR A E

p .
I e Torres G e = [ B [t
FlemGorstraintspBeportsmYicumHelp

Hetlist Tree & X || Timing Constraints 2| Clock Name Type Period Frequency Rise Fall
e o e I T T
- Clock Latency
4 U9 test Clock Uncertainty
il 3 Ports (6) Clock Group
N Nets g 1/O Delay ]
3 Primitives (11) 4 Path
False Path
Max/Min Delay
Multicycle Path B
4 Report
Report Timing
Report High Fanout Nets
Renart Route C i El I, 2
Conzole B x
(|

create_clock —name clkl -period 20 —waveform {0 10} [get_ports {din1[1]}]

T A A AN Netlist Tree % 1, W& 4-8 s
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4 W 2T 4.2 NP 4R AR
[&] 4-8 Netlist Tree B[
Hetlist Tree g X
B ©
4 (T test
I/O Ports (27)
Mets (B1)
Primitives (56)
Netlist Tree & [ H & 71 24 HT R SO S Foc R, B4 Top Module.
I/O Ports. Nets 1 Primitives.
B
o “ 7. HE flatten ¥FE;
O
® “ 7. &% hierarchy %13& .
F= S A S X IR S A R B X, aniE] 4-9 Fros. Hodr, 2
AN FPLARET A 5%, AR WX . ERAHx Btk R —4
WA, T P EoR O E N AR gmETIR .
4-9 YREBEFE
Timing Constraints Clock Name Type Period Frequency Rise Fall Divide by Multiy
4 Clocks clkl Base 10ns 100MHz 0 5 N/A N,
Clock Latency
Clock Uncertainty
Clock Group
< 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

4.2.50F FF &9 3R A H

SUG101-1.5

FEALF RN GUI ST I 7 29 51 07 o

1. 7E3g i, Bdi“Constraints”, 7EH FHisgsrh, RN FL RG2S,
JH I BORE S PR 29 o i 2 FT TR i e 2 B E R AL (GUL), an B 4-10 By
N
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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...

zfﬁﬁﬁﬁi AT A A b, iy B b A o, AR PRI AN R 1 ik

, EHUARIBII FPA R A%, i 4-11 Bow.

E+nﬁﬁﬂﬁﬁf%iﬁﬁ

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, JFAE T AGiiEa T Pl B iR, #1F
e, M7 4-12 fros.
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& 4-12 45%8 SDC X1

Ay GOWIN FPGA Designer - [D\user-bak\Users\gowin'Desktop\1.8IDE\test\src\test.sdel - | |
./ Ele Edit Project TJools Window Help =S
= i S &
Dezign B x 1 create_clock -name clkl -period 10 -waveform {0 5! [get_ports {clk!l]
2
4 test — [D:user-bak\Users\zowintDesktophl. 8IDE ko=
@ GWI1N-4-PBGA256-6
a Verilog Files
testv
4 Timing Constraints
testsde
4 11 3
Design | Process v Start Fage | | Desien Sumary o test. sde B8 |
Dutput & x
Dutput | Error | Warning | Info |
Ini1  Col:0

4 4B FF 4R m B

4.4.1Clock A%

Create Clock

o i H TR ARG LN Br, AR Bh ARk B, . G2, LK
EANEEYE

® STA T HIRMLERAN 20, BN #h AN 10ns, 2R 50%, EFt
NEESIpO

o STA T HWE . Z B 4P, B NI, SCRAES I Bhsr) 724

nlaE s PA R R T O Clock Z15 . #:EUn T .

1.i81 “Constraints” 251 Clock £ :
a). fE“Constraints”>Z ¥+, ##%#“Create Clock...”, #ii“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). 35 Clock {55, fH5 Clock Name. Waveform. Objects.
!
® Waveform 74 i B AR 5 IS (1) i (5 B/~ clock B

® il Objects A4l D YA, 2xhHi“Select Objects” %G HE, U1K 4-14 iR,

® HARN R EEAR B, 2k Add APREIN BRASINED H AR R L, 15 HT A
e zng
® ZRLH) Waveform A7y 10ns, Ons &by BTHHT, AL T .
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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, EIERAE K INREU R
“Collection”fi & 48 2 X R KA ;
“Filter” &by 8 B 5 5k ;
- RGP Objects, AMF|FR ANCEFH| K,
- ST DK A A A 3R TR R R S N B G 1A AR
- >ST F NI 1 B B
- < HE R R ik T
- << SRR TR B
- HE“OK”, €L Objects M1 IH.
2.iE1d Netlist Tree #1 Clock ZJK
- 1F Netlist Tree #, £ 1/O Port 5% Net;
- i bR AR, EFE“Add Clock”, BIZEHTHY clock, 1 4-15 iR,
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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

3. EP AN SE RS, Clock #1323 hnxt M2, ik 4-16 Frow.
& 4-16 Clock #4355k

Clock Name Type Period Frequency Rise Fall Divide by Multiply by Duty cycle Phase Offset

clkl Base 10ns 100MHz

e e las e -------

RSN A, AT IR Ak

1.4w%5 Clock, *ifi “Clocks” FIZHXRIZIH, FTH Clock [ 4m#H %) 1
ME, FTEEXTIHHE 2 4B 2 2 Clock 15 & ;

2.k Clock, fEFIFFIEEEZ% Clock, Hiibrfi#, KL ‘Remove”;

3.k AN Clock, £ 832 /., W Pig 1% % Clock # & Clock Latency. Clock
Uncertainty 5% I/O Delay 15 &, &l 4-17 fiis.

[ 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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Generated Clock
o H T O —ANIET W B AT AR B, FE I B RAT AR I o2 [F] — AN A sk
o (I IZ LA R AT I T E I R AT 4. AR, AHAS AR L s bh S A, B
M 58 AT AR IS b Ay B 2
Al @I LR AR5 0B i Generated Clock:
1.3t “Constraints” SEHAI 4
- {E“Constraints”3Z Hirf, %% “Create Generated Clock”, it “Create
Generated Clock” X1 HE, 1K 4-18 s
- EFE “Source”, ¥ 5 Source KB Clock ¥ fnE] “Master Clock”
I, % master clock;

- Objects 2, H.ii Objects A7 1) L) en, 2« select Objects”

XTUERE, JEFEEH AR R
!
o k) Source L7 Clock, M| Master Clock TCik T, 7 HE#i%F Source;
o 7E T J5 11 Waveform i ElH, ol B /& Master Clock BRI, 4 M2 K55
Generated J£T0 (WIfEA. 4340 A pf) Generated Clock friii 2, B IR clock
0 BT R BRI AR AL B
[&] 4-18 B1|3# Generated Clock #)5R

-
{4y Create Generated Clock [ ? iz-l
Clock Hame: |
Source: [:]
Master Clock: -

Relationship to source

@ Baszed on fraguency

Divide by Fhazs:
Maltiply by: Off=et:
Tty cycle:

) Based on wawveform

Edze li=t:
Edze shift list: ns ns ns
D Invert wawveform I:‘ Add
Objects: [:]
o 5 10 0 5 10
Source clock Generated clock

0K ] [ Cancel

2.i@3t Clocks %1 #£1]%E Generated Clock:
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- 1E Clocks %%, 7fEx HAA# R TSR,
- %&#“Create Generated Clock”# % Generated Clock, 1 4-19 fir
TNo
4-19 Clock FIRARAR

Clock Name Type Period Frequency Rise Fall Divide by Multiply by Duty cycle
clkl Base 10ns 100MHz 0 3
dk2 ! Base 20ns SOMHz 0 10

Create Clock

Create Generated Clock

TSN 2K Yt X 2> 8T @ 20
EZA R, AlAT W N A

1.%%%5 Generated Clock 23, X{ifi “Clocks” Fl&K Xt M FIZIH, T
Generated Clock FIgm X 16 HE, 76T 1HHE H 2w 41524 Generated Clock
FE;

2. 1% Generated Clock, 7EZ&#&gmiE X k1% Clock, Ak
“Remove” .

Clock Latency

5K 5% AR

1 AT R ERBME T BIAN S BT AERT, i 251 IR B n] % i ) 1
TSI BRI B BN A B K i /N SE B 43 Tl R A TR 1 P A

2. I BhIE I 2y A A 4% (network) ZE 5 A1 (source) ZET .
- Z% (network) ZE I /208 Fr Y BB B 4 4% A SE I
- YR (source) ik i A2 5 Fr ARSI B AR 1R SE IS
- STA T H A FhiHE 5 R 2% (network) ZE T, Fir DL 7 R 75 e U8

(source)iEH .

AEEE
Al LR PR 208 Clock Latency £ :

1581t “Constraints” 5.8 Clock Latency £J3H;
7E “Constraints” 3¢, #%$F “Set Clock Latency”, 3 i “Set Clock
Latency” X[ i&#E, 4n&l 4-20 Fhr;
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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 |

JHE Latency 52, B “OK” fRAFLIH.
2.3#1F Clocks 1|38 4 Clock Latency £ .
7t Clocks %13 H1i&k H 34N Clock, 17 ## % #% Set Clock Latency 1% Clock
W Latency 5 &,

E!

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

#)R 5 RA

1. W E PP A E B oimE, T I L 8 1 547 s

2.7 43 7% setup A1 hold & B AN & &, tH AT 8 AR T BEvR IAE Ha
a3 B E AN

3. FCVFFH ORI Bk Gitter) « UL (pessimism) S5 i 1440 5O A1 8 2
STA T A, #Esmn Fit5.

AEBRE
¥ Clock Uncertainty, #:4/Ea1T:

1.7 “Constraints” 3ZHH1, % “Set Clock Uncertainty” , #H “Set
Clock Uncertainty” XJiEHE, Wi 4-21 FoR;
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4.4 I Py 20 A iR

SUG101-1.5

& 4-21 £ Clock Uncertainty 43R

La Ny
W Set Clock Uncertainty I. ? &J
| -
-

Analwy=is type
Uncertainty: nE @ Setuwp @ Hold
| 0K || Concel |
[ = -

2. @IS A MR R HEZE S From 19252 (From clock. Rise from. Fall from)
1 To K287 (To clock. Rise to. Fallto), @it MF) R~ HiHEM 2415 Bt
A AR Clock Hik# HFrH Clock;

HEFRETNE, i “OK” fRAFZH, 58/ Uncertainty B

Clock Group

o T8 ANIEI B 2 18] 9% &

o STA T HEUASRMEAH N R 2 [BIAESG, HEHZ RIAM K.
Al PR 5 0B Clock Group:

1.7 “Constraints” 2+, i%F “Set Clock Groups” , ##i “Set Clock
Groups” XJiEHE, 1l 4-22 FioR;

& 4-22 )& Clock Group 43R

-

4 Set Clock Groups D [ |
Group: clk_gp [
o (]
@ Exclusive ©) Asynchronous
0K || Coneel |

2.9 « ]~ %451, A Group %% Clock. 1 4-23 iR
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& 4-23 Clock Group RE5FIFE

w Set Clock Groups liléj
Group: elk_gp ]
Group: L]
Group: ] (%
@ Exclusive ) Asynchronous
| oK || Caneal |

3. MR RN Group, B dittRig B MK “ 37 34,

4. %55 “OK”, fRIFZIR.
FE!
mHEREZA “Group” , Hii “Add” &, HEISEiE—1T.

4.4.21/0 Delay #3R

set_input_delay

® i FdE BIA K S f N\ uti I (PORT) IR 1], 5% N\ (PORT)AH 2% [ B 4
WL “-clock” ZHdRE, IR AU BT AELE I B

® G NZEWS AT RE S AP EFAIEAEOC CBRIAD) BURFRITAHOC (IS4
“-clock_fall” $85€)

E!

© G NS ] A E AN Ay, BRIANUIE DL R, TSR B GE B B S0 b A B B
M¥5 € 2 4"-source_latency_included” i, U v 55 2128 ZEI AN TN 1S S ZE 1

o BRUMHHLT, X —uf T(PORT) A INAEE TAH FI B #h FZRA W, #HEH— KBTS
“-clock_fall”, 1% — 4 AHEE -clock_fall’Z4, W %S EEE—FKL4W, BRIEE
E-add_delay %,

o STA T H AR Frai i i A SE IS 257 Jy*tin”,

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 BIMBHLT, AN B 2 i AL S 7R i H I o, 4 I 28 “-source_latency_included”
I, R L B O B A B

SUG101-1.5 69(115)




4 I} P21 R
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o UGN T, ZRAWSE G INAEF— M H(PORT) B HEA M ASE 502
EIAIH, i Z%“-add_delay”v] ¥ G 5 AL 78

o STA LRI PR, it 4 I ) 288 tOut”.
Al I DL 5 0B 1/O Delay 254 :

1.7 “Constraints” 25+, i&F “Set1/0O Delay” , 3t “Set I/O Delay”
XFURAE, 4Nl 4-24 fos,

4-24 8|3 1/O Delay 43R

{ Set1/O Delay R

Clock name: eolk -

Options

@ Input delay () Output delay
0 Minimum () Maximum (@ Both

) Rise () Fall @ Eoth

D Add delay D Use falling clock edge
D Source latency inecluded

Delay walue: ns
Objects: E

| oK || Cencel |

2.1/0 Delay A Input Delay 1 Output Delay 2£%!, P57k Delay 257,
3.Delay 5 BEE MG, Hifi “OK” fRIFLIH.

4.4.3Path 24K

SUG101-1.5

False Path

B BTt , I % 2 R B A T AT e 0 BT B AR

vE!

STA T EIRMLERA R BT A B EH S 2 AR AR OB, BRAIA SRS B g AL BE

i False Path 295, #AEWIT:
1.3+ “Constraints > Set False Path”, #ii “Set False Path” XfiFHiE,

K 4-25 Fiws
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[&] 4-25 6|3 False Path 493
{4y Set False Path =2 |ﬁ]
From: E]
Thr ough: ]
. =
Analysis type: () Setup () Held @ Eoth
0K || Cencel

2. s AT g« =) 7 38 From F1 To %fRifl Object. i “OK” {347

2.
Max/Min Delay
i Max/Min Delay 273, #{EanT:
1EHE “Constraints > Set Max/Min Delay”, # H“Set Max/Min Delay” ] i
HE, W 4-26 FioR;
& 4-26 |3 Max/Min Delay 43R

W Set Max/Min Delay B |

Delay type

@ Max 1 Min
From: D
Through: o]
ro: =
Delay walue: ns

0K || Cancel

Delay Type i%£#% Delay 2574 (Max or Min), From Al To )% %[ set false
path 213, HE5%EH Delay 555, B “OK” 5ERfl .
MultiCycle Path
BOAEOLT, STA THPAT 172 5 ST o3 dr, BV S A TR] e A A
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FEVR IS B 0T — A B ] S R 0 Bt o AR 7 20 BB R i FT ) 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 /N4 5 3 R B 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 AWK 1% B a4 set_multicycle_path 7] T #1 5 22 J8 JH 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
!
W B 2 JH AR i 2 2 0 L [H] (setup) AR EFIT 8] (hold) i Bl — 5E 521, W1 75 BH-setup
i -hold &I, W STA T HERA N-setup. @1t % E-setup fE, N hold A2 52 H i .
STA THECAIRHEEBIME K hold IDEE. WA 485 hold fH, STA LR HEIEH ik
B,
¥rE Multicycle Path 293, #4/E0R .
1.#%F#¢ “Constraints > Set Multicycle Path”, 51 “Set Multicycle Path”
XSPUGHE, WKl 4-27 FR.
4-27 613 Multicycle Path 53R

La |
W Set Multicycle Path l 2 |l
From: E
Through: (o]
To: (]

Analysis type Reference clock
@ Setup ) Hold ) Start (launch clock) @ End(latch clock)
¥alue:
0k || Cencel

2 B RHEHER A S E, i “OK” [RAFLIH.
444ATHEEHLR

WHE FPGA & IR R . HEFHER. BT T MELR.

¥r#k Operating Conditions )3, ##/ET -

1%+ “Constraints > Set Operating Conditions” , #i1{ “Set Operating
Conditions” XJ1FHE, WK 4-28 s
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[&] 4-28 6|7 Operating Conditions £J3R

[ N
{ar Set Operating Conditions I. ? i:-?-]
Grade: @ Commercial () Industrial
Model: @ Slow () Fast
[] Hord [ Setup (] M [T min [ Max—Min
Speed: 5 %
0K || Cencel

[ = -

4.4 50 iR

A5 FH IRy 240 R i 6 8 T B E 40 R o
Report Timing
o RENAE

I FPAl i, AR E BN Pk S IS8, SO kdE WA .
o FLHTRME

FHRIFAE RN T -
1.EF AP, %#F “Timing Constraints Report Timing” ;
2. E AN A b4 5, WL “Create Report”, 41 4-29 iR,
3.ik#¢ “Create Report™# i an& 4-30 fros i) St ;
ASHEXHHEP ARG R, B “OK”, RIEN PG E.
4-29 Report Timing S A @

Timing Constraints Analysis type From Clock To Clock From Through

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
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[&] 4-30 Report Timing A H
r\,.\'; Report Timing &Iﬂ—hr

Clocks
From clock: = | | -

To clock: hd -

=1

=

o

o
B. o

=

1
4

Fron o

Through: (|

=

hnalysiz Type

@ Setup ) Hold () Recovery () Remowal

Fath

Max Faths: Min Logic Lewel:

Max Common Faths: Max Logic Lewel:

Module Inztance: E]
0 | [ Ceneal |

Report High Fanout Nets
o fRE N
) PP 15 e R H ) Net £ H
o JiifiifE
1EFERHEF, %% “Timing Constraints > Report High Fanout Nets” ;
2 E A A4, I “Create Report” , 1 4-31 fiffR;
3.1+ “Create Report” , #fH 4l 4-32 s Fif;
A EEEHEFARE R, B “OK”, RAE PR R HE .
[& 4-31 Report High Fanout Nets S &H

Timing Constraints Max Net Number Max Fanout Number Min Fanout Number Report Clock Net Rep

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 Create Report

Report Route Congestion
Report Min Pulse Width
Report Max Frequency
Report Exception

Set Operating Conditions
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[] 4-32 Report High Fanout Nets & H

s Report Fanout Nets

Max Het: 10]
Min Famout:

Max Fanout:

D Beport Clock Het D Report Set/Reszet Het D fzcending

0K ] [ R

Report Route Congestion
® i N7
I e 5 I 2R FE 1
® Fii At
FHRIRAE D IR T -

1EFFimd, %# “Timing Constraints > Report Route Congestion” ;
2 E AN A4, I “Create Report” , 1 4-33 fiffR;

3.1&#¢ “Create Report” , 3fH an& 4-34 s 51

A EEREEF ARG R, B “OK”, fRAEN PSR E .

4-33 Report Route Congestion 82 RH

Timing Constraints Max Grid Number

4 Clocks
Clock Latency
Clock Uncertainty
Clock Group

1/O Delay

4 Path
False Path
Mazx/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

Min Route Congestion Max Route Congestion Location

SUG101-1.5
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[&] 4-34 Report Route Congestion - H

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

Grid Location:

0K ] [ Cancel

Report Min Pulse Width
o fRE N

IS P i 2 /N kv 9
o FLI A
1EFAHE G, %#F “Timing Constraints > Report Min Pulse Width” ;
2. A A A Ab A5, B “Create Report” , #1& 4-35 filTR;
3.#%#F “Create Report” HILUIE 4-36 it~ KIS ;
A EEREEFARE R, B “OK”, TRAEN PR S W E .
[# 4-35 Report Min Pulse Width €3 R H

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

Set Operating Conditions

“ 1 2
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[ 4-36 Report Min Pulse Width FH
w Report Min Pulse Width I. P

Max Cloclt Fath: 10
Minimum Fulze Width:

Maximuam Fulse Width:

[ Detail
Objects: C]

0K ] [ Canecel

—

Report Max Frequency
o it N
R RIRR R
o FLI A
FHREFAE SR
1.fE E A ThiE$E “Timing Constraints > Report > Report Max
Frequency” ;
2. A A A Ab A5, B “Create Report” , 1K 4-37 fTR;
3.1&#¢ “Create Report” , #fiH un& 4-38 Frx i 51 ;
A EEREEFARE R, B “OK”, TRAEN PR S % E .
[# 4-37 Report Exception fJ @& @

Timing Constraints Maodule Instance

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 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 i N
INf P AR
o FiifiiE
RV IRINT
1.7F F FL 1 FPi% $E“Timing Constraints > Report > Report Exception”;
2GRS A5, HEL “Create Report”, 1Kl 4-39 fi7R;
3.1%&F¢ “Create Report”, i H a1 4-40 Fr~i) 5t ;
A HEXTEEPAE R, B “OK”, RN P ik E .
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

-

“Ar Report Exception

Clocks

| -
-
Objects

From

) Hald () Recovery () Remowal
Path
Max Faths=: Min Logic Lewel:
Max Common Faths: Max Logic Lewel:
[ & || Cancal

XA TAEHAT Timing Analysis i 00T )E, B4 H B A R 4R
w4, P4 Process #tifii, X “Timing Analysis Report” #4785, Wik
4-41 . HaiE e D4, I B MR
E 4-41 EERFRERT
OWIN FPGA Designer - (EworkspecetestertComsimlenritestCoe i N o e

Edit Project ools ndo Help -8 %

L3 '.'TK'

1 I ]
-

Timing Messa |

»

Frocess

| Design Summary

m|

» Timing Summ

S

[F User Constraints = =
1 FloorPlanner Timing Messages
- STA Tool Ry _

7% Timing Constraints Editor
9 Clock summ Report Title Gowin Timing Analysis Report

S

(@ synthesize (Synplify Pra)

Tool Version v1.8.1Beta

Synthesis Report Max Freque

Series, Device, Package,

Netlist File Speed, Operating Conditions

& Place & Route
Place & Route Report
- Timing Analysis Report

Total Negati— GWI1N, GW1N-4, PBGAZ256, 6, COMMERCIAL

S

» Timing Detail Design Name test

» Path Slacks Design File E:\workspace\test\testCase\impl\synthesize\rev_1\restCase.vm

Timing Constraint File

Ports & Pins Report Setup Pal E:\workspace\test\testCase\src\test.sdc
Power Analysis Report Hold Path Timing Report File E:\workspace\test\testCase\impl\pnritestCase.tr.html
I Program Device Recovery Created Time Wed Jul 04 15:30:13 2018
R | Command Line D:\1.8\Pnribin\gowin.exe -do E:\workspace\test\testCase\impl\pnricmd.do
emova

Copyright (C)2014-2018 Gowin Semiconductor Corporation. All rights

Legal Announcement raserved.

Minimum Pu -~

4| [ | 2

Design | Process . Start Page || I | Design Sunmary || L test. v x| | L test sde ] | .l tastCase. tr.htnl [

Dutput & X
Info (TRO001) : Timing analysis completed. -
Info (FS0001) : Bitstream generation in progress......

Info (FS0002) : Bitstream generation completed.

Info (PW0001) : Power analysis completed. il
Info (CM0008) : Generate 'testCase.power.html' file completed. |E|
Info (CMO008) : Generate 'testCase.tr.html' file completed. [
Info (CMO008) : Generate 'testCase.rpt.html' file completed.

Info (CHOOO08) Generate 'testCase.rpt.txt' file completed. ag

Output | Error | arnd

ng | Info |

SUG101-1.5
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4.5 I P2 R I e 2%

14.6IREFEE5RH

g 4R gt 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 K

SUG101-1.5

STA L HJR M2 MR I FP LR, 2 IR S 0 AR B s R I -
1.create_clock #1 create_generated_clock
2.set_multicycle_path
3.set_max_delay 1 set_min_delay
4.set_false_path
5.set_clock _groups

!
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 E RO

1z Gowin B4 FloorPlanner SCHE TAR (RIN FRALA , il Yy B4 B I 2
IR BB R AT G 055 7 U B FH P SRS PR U 8
K H FloorPlanner #HAT B FELAL A E AR . B4
1B TFE;
2.381T “Synthesize” SLPlLia, HRMNE M, % N.vm;
3. IR Ly P 205k S0 R 2 R P 20 kA U T, )
Al B P RSB ThRE, U N
43217 “Place & Route” #ATAR ALk, [FI A B i S
I
BATAR AR RRT, TINE “Place & Route ffIfic B X iEHE, % “Generate Post-Place
File” ~“True™ 4 fi.posp LAl 5-1 Frzn, H T FloorPlanner B:HUAG R A 28 5 B4 &

2

5. EFEN TS, G KA 2 B 75 R AR S P2,
T4 H FloorPlanner P24 ZFH & HIZIHR, 2 IERSZHUN 7 IR 8

6. 1 U B2 SR SCA A PP 2 RS04 5

7.1217 FloorPlanner T H., FTH40 R 45 £ Bor 5L . posp XA, Ports.
Primitive Z5H0L B 2005 B “Netlist” & 11, WK 5-2 Fis;

8. FTHF I P 29 1 S .timing_paths ({4, 7E “Netlist > Timing Paths” % [
BRI RB ERA2 (5 S, WosEE 2% path [ slack. arrive time. require
time &5 5, WK 5-3 Firs.

B
e AR F, .posp I .timing_paths SO EXRIT I, F P8 “Reload”
R AT .

SIHT IR LA RN E

O ERS FP SR I A b, TR TR SR 12, IS RS B
g for B SIS P, £E FloorPlanner H, AJ 3 i 547 B (35 B
U sl BB -

c). B B BR AL KT M Y] Module 13 &.:
- BEREBKAELIEN Instance /55, M Instance & FxH 73 #E BT S
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Module;

- AR O AE, 1EFE “Highlight Corresponding Module”, 4
5-4 fli7~. XM Module #7E Module 31| s LA A FR B, 40

Kl 5-5 R

d). &% Module HILLE 7 Ai {5 S AIOSBEBR AR (S it

- JEFE—/> Module, Fifg ik $E “Highlight Group Constraints”, 1%
FEHLA (17 B AF S A s s (e “Chip Array™ & 19, A& 6 B

& AR S A A2 00

- AER USRI T, SRR ARG SRR R £

FloorPlanner Fri % — 4 i 42, ABEsd, EPE“Hignlight”, £
“Chip Array” & T A WER BB AR MG S, WKl 5-6 Frx.

e). HEAGIHMMEREE .

4B 5-6 P, BB 73 AT AR e, A — AN 70 A I B AR Bz

PSR IIE TR, Mt YT, B5RERCK,

i

R ANERER o H AN 7 SR AL B AN & B AR MY, 5 = (1

h¥rte, W 5-7 Pros.

10. H #1217 “Place & Route”, &GN P45 8. dn SR AR i 2 H P 75 R al A

BRI, mRAWEEES, 6, 7, 8, 9

B 5-1 4 Rk.posp SXHIRE

Initialize Primitives False

Print BSRAM Initial Value True

Generate Post-Place File _ |4

Generate Post-PNR Simulation Model File False

g = —— 2 ™y
¢ Configuration uﬂ
Synthesis Flare # Konte | Dual-Furpese Fin I BitStream |
Category: [All Vl ’Reset all to default]
Label Value i
Generate SDF File False
Generate Constraint File of Ports False =
Generate IBIS File False

Generate Fost-Flace File. Default: *. posp

[ O, ][ Cancel ][ Apply
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& 5-2 iEH.posp it

Froject Hetlist

List =

4 [ TOP

> [ Ports (39)

4 | Primitives (255)
!3 DATAQUTR_Z[O] (INS_DFFC) (R13C30[1][EI)
!:E DATAOUTR_Z[1] (INS_DFFC) (R14C34[1][B])
!3 DATAQUTR_Z[Z] (INS_DFFC) (R14C34[1][A])
!:E DATAOUTR_Z[3] (INS_DFFC) (R14C33[0][AL
8 DATAOQOUTR_Z[4] (INS_DFFC) (R14C33[01[B])
!3 DATAQUTR_Z[3] (INS_DFFC) (R14C32[0]1[A]
!:E DATAOUTR_Z[B] (INS_DFFC) (R13C30[1][AL
!3 DATAQUTR_Z[7] (INS_DFFC) (R14C32[01[BI)
!:E ROM549x9/addr_Z[0] (INS_DFFC) (R8C2[D][B])
!3 ROMS549x9/addr_Z[1] (INS_DFFC) (RSC2[1][AD
!:E ROMS549x9/addr_7[2] (INS_DFFC) (R8C2[1][B])
!3 ROMS549x9/addr_Z[3] (INS_DFFC) (R8C2[2][AD
!:E ROMS549x9/addr_7[4] (INS_DFFC) (R8C2[2][B])
!3 ROMS549x9/addr_Z[5] (INS_DFFC) (RSC3[D][AD
{} ROMS49x9/addr 7161 (INS DFFC) (RSCIMIET

] i | 3

[ 5-3 EHE R LRI

List

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)
> Path_11 (Slack:3.155 Arrive:10.175 Require:13.329)

»

m

-
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[ 5-4 BREXEIERER Module #4E

List

Froject Hetlist

{} dout1_z[0]
{7} doutl_Z[8]
{7} dout1_Z[7
{7} doutl_zZ[6]
{7} dout1_7[5]
{7} doutl_z[4]
4 | Timing Paths
4 Setup

(INS_DFFC) (RYI7CY[1][AD
(INS_DFFC) (RLGC30[0][AD
(INS_DFFC) (R1BCY[1][E])
(INS_DFFC) (R17CY[01[E])
(INS_DFFC) (R1BCY[1][AD
(INS_DFFC) (R1LECT[0I[AD

I |Path 1 (8
I Path_2 (S
I Path_3 (S
I Path_4 (S

Highlight
Highlight Corresponding Module

Edit Constraint

> Path_ 5 [Sroweso
[> Path_& (Slack:3
> Path_7 (Slack:3
[> Path_8 (Slack:3
> Path_2 (Slack:3

e it LT e e

155 Arrive:10.175 Require:13.329)
155 Arrive:10.175 Require:13.329)
155 Arrive:10.175 Require:13.329)
155 Arrive:10.175 Require:13.329)
I» Path_10 (Slack:3.155 Arrive:10.175 Require:13.329)

-

& 5-5 XEEEFH Module BR4 &

List

Project Hatlist

4 [ TOP
- L Ports (39)
> [ Primitives (253)
[+ L Mets (332)
4 | Module
4 [ TOP
I U_GW_PLL (1)

I u_oserxd (@)
[ u_idesxd (3)
> u_Aligner (203)

[ ROMS489x2 (21)

!:E doutl RNITB55[8] (IN5_LUT1) (R1BC16[3][B])
i:E probeMN_c_cZ (INS_LUT4) (R1BC31[3][A])

4

[T | »

»

m
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B 5-6 XREEESRRTEE

Chip Array [ | FPackaze View

5-7 AERHAERER

Chip Array B | Packaze View
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B % A.ﬂiﬂﬁié‘]iiﬁiﬂﬂ?ﬁ

A.1 I/O Constraints

SUG101-1.5

10 Z1PRA1KE port. buffer. /0 &7 A7-#% LA 110 Z 231 £I K 245 %€ 10B i1
BAhb.

RIE

e “IO_LOC” “"obj_name*” obj_location [‘exclusive™] “;”
ARTE

e obj_name

obj_name FJHY port. I/O buffer. 1/0 Zif7#% 110 224 name 1EA
obj_name.

¢ 0bj_location

obj_location A 10B A7 &, 1 “A11”. “B12°%%, HIEELIMNIE, B
B 7B HIE S0, W A11,B2”,
e exclusive

exclusive TR, {EARAEZ G, RHIZLRIER]F ) obj_location
AT LCE obj_name Fi 5E #8145
e
%4 obj_name Jy escaped name #&il (BLRBHLIT K, kg2 I,
obj_name HiFHE N L3515,
Bz 251
~F 1.
I0_LOC “io_1" Al
I AR o 1 BELIWAE pin AL AT E .
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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
7~ 4.
I0_LOC “io_2” Al, B14, A15 exclusive;
Il % io 2 WZIRAE pin AL, B14. A15 4, H Al. B14. A15 =M
BEAL AT LAKE i0_2 A H .

A.2 PORT BH4®R

Port J& EZIH, F T € port B-#-Fl & 4 4E . 41 port ¥ HL~FFR#E 10_TYPE,

R/ Rk PULL_MODE, IX#)EE /) DRIVE 25, V4ljEMH i BTG S %
R INEAE T

A

o “|O_PORT” “’port_name “” attribute “=” attribute_value ;"

—NRIER PR BOE 2 AR, SRR TR ] A% R

LRTE
o TEJEMZIRN Port ) name
e attribute fll attribute value

Rz 2451

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

~ 2.

|IO_PORT “port_2" 10_TYPE = LVTTL33 SLEW_RATE = FAST
PULL_MODE =KEEPER;

Il W B port_2 ] 1O0_TYPE A“LVTTL33”, SLEW_RATE Jg {18
N’FAST”, PULL_MODE J& {8 N“KEEPER”.

3.
|O_PORT “port_3" 10_TYPE=LVDS25;

Il port_3 EFEH BUF NI IBUF, JEITZZIW, K% IBUF #1k

N TLVDS_IBUF.

SUG101-1.5

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-Ff instance £ )& 235 € GRID &b, wJ DLt
Primitive Constraints ¥} LUT/BSRAM/SSRAM/DSP/PLL/DLL %% instance 31T
21,

A
e “INS_LOC” “” obj_name™” obj_location [“exclusive”]*;”
YR E
e 0obj_name
ZIH N4 1) instance ] name.
e 0obj_location

obj_location L5 1 JLIE:
1) B—EEFE, $5EE LUT, 41: RxCy[0-3][A-B]
2) MEFERN—NEH, fREZTHZS, .
524~ PLS B{ LUT: “RxCy”, “RxCy[0-3]’
fBEZAT: “Rixy]lCm” “R[x:y]Cm[0-3]",
“R[x:y]CmI[0-3][A-B]”
fREZY): “RxC[m:n]”, “RxC[m:n][0-3]",
“RxC[m:n][0-3][A-B]’
TREZITZA: “RixylC[m:n]’, “R[x:y]C[m:n][0-3]",
“‘R[x:y]C[m:n][0-3][A-B]”
TE— KA RER) T, FEE 24 ins_location, 3“7k .

3) PLL A &
YT PLL 294 BAS BB E AN PLL_L 8" PLL_R”, 35 /i vl i
" %2/~ PLL, AJ¥N“PLL_L[O]. “PLL_L[] ..., HAHIANEZ
/N PLL, A PN“PLL_R[O]" “PLL_R[17"...
4) DLL Z) WAL &
DLL )3 A7 & N“DLL_TL”, “DLL_BL”, “DLL_TR’,
“DLL_BR”.

5) BSRAM £ H i &
BSRAM ZJHifi B {5 BN “BSRAM_R10[0]” (& 10 4755 —4
BSRAM) ,“BSRAM_R10[1]"....
6) DSP 1N &
DSP A BN “DSP_R19[0]” (% 19 1725 —> DSP Block),
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“DSP_RI19[1]"... # T4 & BAK macro, AIAricN: DSP_R19[0][A]
17 DSP_R19[0][B]-

e exclusive

KT “exclusive” NI, fELRAME 2 G, RZLHRIER]HH
obj_location fX 7] L & obj_name 5 € ) instance.
Rz 251

1.
INS_LOC “lut_1” R2C3, R5C10[0][A];

Iut_1 # AR AE R2C3 i B AT R5C10 55 0 4> PLS 5 14N LUT
OEAER

w1 2.
INS_LOC “ins_2 ” R5C6[2] exclusive;
Ilins_2 #ZJ R AE R5C6 K155 2 A~ PLS I E, Hizfr B A URE

1% instance.

i 3.
INS_LOC “ins_3” R[2:6]C1;
Ilins_1 WLV RAEAT ALFREE AT RIZB/NAT, BIARARSE — B B XA
T 4.
INS_LOC “ins_4" R[1:4]C[2:6] exclusive;
Il ins_3 e 2IRAEAT AR 36 —AT BB DUAT, FIARKR 926 — B B ZE 7
FIZ ) IX A, Az XA B A BEH 1% instance BT & H] .
il 5.
INS_LOC “ins_5" R[1:4]C[2:6][1];
Ilins_4 B 2)RAEAT AR5 — AT RIZB DUAT, FUARKREE — 3587551 2
[F] R X 3 B AR = — > GRID HIZE 1 4~ PLS Hs

~ 6.

INS_LOC “reg_name” B14;

/I 1B % REGISTER/IOLOGIC f] INS_LOC £, Zj# H.5| 10B i
(A=
7.

INS_LOC “dll_name” DLL_TL;

/1 X DLL ) INS_LOC Z93, )3 HA7 # DLL top left corner.
i 8.

INS_LOC “pll_name” PLL_L,;

/1 LS PLL f# INS_LOC Z13R, YW HAL E PLL left.
A~ 9.

INS_LOC “bsram_name” BSRAM_R10[2];

/1 B BSRAM ) INS_LOC 3, )W HAZ B A 10 7THIE 34
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BSRAM iz B Ak,
i 10.
INS_LOC “dsp_name” DSP_R19[2];
JHEIL X DSP ) INS_LOC Zi3, ZIRIEAI B 19 1758 3 /> DSP

Block.

W
—NLUT4 B & AT LUBCE — 4 lutd/lut2/lut3/lutd, luts 75 2 5 F S LUT4

IALE (—A PLS), lute F53 5 44 LUTA BIALE (AN PLS), lut7 FHE &
4/ PLS E’Juﬁ (—4> GRID), lut8 FFE 4 8 4~ PLS (B4 GRID). #iX}
T ANIFE Instance KM LR, HARAME &N BEICWEAMEE, XF
BSRAM/SSRAM/DSP (£} DSP #.6H P> MICRO, %> MICRO A > UNIT)
&, Wik, WraRp:

A 11. LUTA BTZIR:

INS_LOC “lut4_name” R5C15[1][A];

I ¥ lutd_name ZJH F| R5C15 155 1 A~ PLS 55 1 4™ LUT 4b.
B 12. PLS BTZ4E:

INS_LOC “lut5_name” R5C15[3];

Il ¥ luts5_name ZJ 3R 3| R5C15 A% 3 4™ PLS 4b.
A~ 13. PLS BIT4R:

INS_LOC “luté_name” R5C15[0];

Il ¥4 lute_name 3R F| R5C15 15 0 4~ PLS 4 C# /5 A PLS[0]F!

PLS[1]).
w14, GRID BG4 :

INS_LOC “lut7_name” R5C15;

BSRAM type: INS _LOC “bsram_name” R10C5; // for GW2A55K

I ¥ lut7_name £ | R5C15 4, LUT7 5 —/ GRID.
7~ 15. GRID BIL4K:

INS_LOC “lut8_name” R5C15;

Il ¥ lut8_name £ F| R5C15 4b, |ut8_name ¥ 5 R5C15
F1 R5C16 P GRID.

7~ 16. DSP MICRO TR :

INS_LOC “mult_name” DSP_R19[1][A]; // for GW2A55K
Il ¥ mult_name £ 328 19 1755 2 > DSP K25 —> macro 1.

A.4 Primitive Group Constraints

Primitive Group Z13 T8 X —/ 1ML, 4R % Instance XT 4 1
4, L Primitive Group 27, RE% i Instance 41 LUT. DFF %%, &Y BUF.
IOLOGIC ZE¥s B — M, FFaldd 29z H A7 B LIz 4 B A 1
MR B
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R
GROUP )€ X :

e “GROUP” group_name “=" “{" ““obj_names “ “}" [*exclusive’]";”
BN Instance R4

e “GROUP” group_name “+=" “{” ““obj_names “” “}" [“exclusive”]";”
AP DAL E

o “GRP_LOC” group_name group_location[“exclusive”]*;”
!
4 group name A escaped name #& 3 (LURFRHIT Sk, THEERE) I,

group_name PN 55
ZRTTE

e group_name
€ L name {ENIZA ) name
e 0bj _name
obj_name F T8 € Instance X G il 21|40
e group_location
& 7€ 1% group LR AL E, group_location 7] B 10B #11 GRID (47 &
e exclusive

Fete exclusive” NPT R, FE4LE XAEA) B B A RIEF]Z )5,
— A G AT 2N, (HAEA E U] JE UN N “exclusive” S EE -,
RRZA N IR RAAT Bz H e 2
TEAL B ARG R) 2 5 {8 “exclusive”, RniZ LA B AN AT 4% 40 N
ZHTd A
Rz 451
1.
GROUP group_1 ={"“ins_1"“ins_2" “ins_3” “ins_4" };
Il B3 —A~44 4 group_1 4, WSINXt 4 ins_1,ins_2,ins_3, ins_4 %I
A
i 2.
GROUP group_2 ={"“ins_5" “ins_6" “ins_7" } exclusive;
Il BEE—AN4 N group_2 I4H, X}% ins 5, ins 6, ins_7 J& T HALA]
J& T %4
3.
GROUP group_1 +={"“io_1" “io_2"};
Il 3B io_1,io_2 F|4H group_1 .

SUG101-1.5 91(115)




B AP RGE AT

B 4.
GRP_LOC group_1 R3C4, Al4, B4;
Il 41 group_1 H X R AT A R E R3C4, Al4, B4 i1 B AL.
A~ 5.
GRP_LOC group_2 RJ[1:3]C[1:4] exclusive;
/I 41 group_2 H 1] Instance Xt R AT A & 75 X 38, R[1:3]C[1:4] FITu 4 »
HAZVE Y 7] 47 J5 group_2 i Instance % % .

A.5 Resource Reservation
1H1T Resource Reservation 25K, A] {f B i & AL B 8 IX 4 DLkt e 7647 J=)
g A .
Bk
e “LOC_RESERVE’ location [ res_obj] “”

Bz 25451
7w~ 1.
LOC_RESERVE R2C3[0][A] -LUT;
LOC_RESERVE R2C3[0][A] -REG;
il 2.
LOC_RESERVE IORS3, IOR6, R2C3, R3C4;
w~Hl 3.
LOC_RESERVE R[2:5]C[3:6], R3C[8:9];
11 CA_Eos i 3R AL B AR B S e AT R B gt PR R

A.6 Relative Group Constraints
i g Relative Group Constraints, 1] SEHLXT instance % 5 BIAHX A7 B 23
R
€ X Relative £1H {141 :
e “‘REL_GROUP” group_name “=" “{” “”obj_names “” “}**;”
BN instance X % 3 T X4

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

X2 R instance BEAT AN B 2051 :
° “INS_RLOC” ({1124 obj_name“”” relative_location “;”
YRTE

e 0obj_name
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AP DIE SEZY i/
¢ relative_location

T HIA X B S A .
Bz 25451
1.
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;
Il X — NN grp 1 IHZIH, FHEsNins_1,ins_2,ins_3,ins_4
B grp_1 . Lhins_1 AFAXALE R 5T ROCO, ins_2 2 FAHXT ins_1
1] R2C3 Ab, ins_3 ZJH EIAHXT ins_1 [ R3C5 4t

A.7 Vref Constraints
GRSCFAMEZE BRI, S B PAD CF IOLOGIC) HR{EN

AN HL R R 3N PAD, W34S BANK B %1, Vref Constraints )9 n] F T
St RS2 B T RSN pin B4 FRAIA B i T 4R .

A%
e “USE_VREF_DRIVER” vref_name [location]*;”
H)RTTE
e vref_name
4 7€ X If] VREF pin name
e location
i {ERE PAD (5 I0LOGIC) A% Ay VREF pin ZJ3R 11 location.
BL 2451

B 1.
USE_VREF_DRIVER vref_pin;
IO_PORT “port_1" |0_TYPE = SSTL25 VREF=vref pin;
IO_PORT “port_2” |0_TYPE = SSTL25 VREF=vref pin;
/] E X —AN4 N"vref_pin” 1] VREF pin, i%& port 15 port_2 ] VREF J&
N vref_pin.

~ 2.
USE_VREF_DRIVER vref_pin C7;
|0_PORT “port_1” 10_TYPE = SSTL25 VREF=vref_pin;
|0_PORT “port_2” 10_TYPE = SSTL25 VREF=vref_pin;
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/] TE X —AN4 N vref_pin” 1] VREF pin, ¥ HZ1% 5] PAD C7(bank 3,
GW1N-4, WLCSP72), % & port 1 5 port 2 [f] VREF {E_N vref pin, port 1
5 port_2 ¥4 5 E] C7 L] bank .

A.8 Quadrant Constraints

Quadrant (£[R) FT¥% DCS/DQCE 5 FHE R R AM { KX L KB Fe &
) % R ( GWIN ZE % A LEFT Ml RIGHT W 4 % R,
GWI1N6K/GWINIK/GWINRIK K GW2A FK %A TOPLEFT. TOPRIGHT.
BOTTOMLEFT. BOTTOMRIGHT JUAN%RER, EARME B WA E S F1) .

A
e “INS_LOC” “"obj_name™ quadrant *;”
ZRTE
e 0bj _name
LY G AR
e quadrant
GWIN #4l: “LEFT'('L’), “RIGHT'(R’)

GWINBK/GWINOK/IGWINRIK & GW2A % % . “TOPLEFT’(“TL"),
“TOPRIGHT’(“TR’), “BOTTOMLEFT’(‘BL”), “BOTTOMRIGHT’(“BR")

QF: FH5WAREE)

Bz 25451
i 1.

INS LOC “dcs_name” LEFT;

/I 15 DCS % % dcs_name 3| LEFT ZFEd (GWIN %),

A.9 Clock Assignment

Clock Assignment ZJ 2T T & 1HHREE wire 24 R EPZEH 20 3O
RPN RIRAAAE 8 DN ERFEPFT 8 NMELR VTR, EIIIZZIR, SEHLXT net
f{)4F 5E fanout (CLK/CE/SR/LOGIC) ] wire T4 R P A e 4 o

BUFG[0-7]% 7~ 8 > W8 A #E I .
BUFS %R 8 MK G

CLK 5 5 NEH: CLK 5| wire {55, CE {55 ~Ni&EH CE 5l I wire
{55, SRAZ5 Ni%EH: SET/RESET/CLEAR/PRESET 5| 1] wire {55, LOGIC
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MEBIE B A 51N wire {55
WA
e “NET_LOC” ""net_name “" global_clocks “=" fanout [quadrant]*;”

HRTE
® net_name

net ¥ %
¢ global_clocks
BUFG[0-7]: 8 /RS %h &t A
BUFS[0-7]: 8 MK ¥
e fanout
CLK: fanout 24 CLK [{] wire
CE: fanout Ay CE i wire

SR: fanout y SET/RESET (A2 E {55 ). CLEAR/PRESET (FHHE AL
f55) B wire

LOGIC: fanout AL E fanout Z #1) wire

ALL: FT4 fanout [f] wire

&€ Z A fanout, TG FF 5 HEAT 70 B
e quadrant

GWIN Z51: “LEFT’(L"), “RIGHT'(‘R")

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

(F: FESWNANGEERR, (VAEFRE F4f BUFGIO-71% U5 N 1 F % IR £
W7 R0

Fz 2451
il 1.

NET_LOC “net” BUFG[O] = CLK LEFT;

Il 239 NET %% net ] CLK fanout ] wire Z&3)38 H LEFT R IRKIZE 0 4%
EHEh R YE (GWIN FK i) .
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7~ 2.
NET_LOC “net” BUFG = CLK|CE;

Il 2158 NET % % net [#) CLK I CE fanout [1] wire Z&Z5 F ) 3 5 2h %5 R
k.

il 3.
NET_LOC “net” BUFS = CE;
Il 2798 NET %% net [fY) CE fanout [1] wire S35 IRK 22 % 5 1

A.10 Hclk Constraints

i#id CLKDIV/DLLDLY #j%, ¥ CLKDIV/DLLDLY %3 2R E -
CLKDIV/DLLDLY %3 {7 B 53 instance % % 21 A7 BASH , {8 F“TOPSIDE?,
“BOTTOMSIDE”, “LEFTSIDE”, “RIGHTSIDE" & /R4 R A7 B P01 .

R
“INS_LOC” “”ins_name “”” location®;”
ARTE
e 0bj _name
HY CLKDIV/DLLDLY ff] instance name {f 4 obj_name.
e location
“TOPSIDE[0-1]" (“TS[0-11")
“BOTTOMSIDE[0-1]” (“BS[0-1]")
“LEFTSIDE[0-1]" (“LS[0-1]")
“RIGHTSIDE[0-1]" (“RS [0-1]")
GE: FE5ANHEEEAD
Bz 4451
AN (TN
INS_LOC “clkdiv_name” TS[0];

Il ¥4 clkdiv_name 1fi J7 #l| TOPSIDE[0]AL .
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B % B.Hﬁf#é‘]ﬁiﬁ}%‘%ﬂ?ﬁ

B.1 Bf$#h£y3R

B.1.1 create_clock

SUG101-1.5

HiE
#r4: create_clock
Z¥: -period <period_value>
[-name <clock_name>]
[-waveform <edge_list>]
<source_objects>
[-add]
Y
o [N NFIEI. —MokUt, MHKPTIEIGRE , AR ABIELR . AT IR0 A 4 E I 20

SIEA IS S E 2 HEr
o CRFIMZHNEAL: SDC brif.

-period: HTHaE e E M, SBUENBE VKT 0 3, AR #
M ns.

-name: HTIRENHATR, ZSHEN MM — R E, BHA
REGIEE EH Ao, A5 5 68 1IN b 2 78 o Je B I B . B A LE 1% 2
0, R ERIA AT 44 4 source objects AN IR LR

-waveform: HT487E W80 AT PEAS E T [A], 3 P A I A) A2 i
e e, HoFz 2=/ T— e A, @R T, HE LAk
ik, WIRE EFRAR R RN T — AN e, “{0 5} RNzt
BN EFHIEAE Ons IFZI5Eik, T FEISALE 5ns I ZI Rk &80 R IFIREIS,
M B S AN T — AN B A, R RV R K T8 T — e A
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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
ERreh (create_clock) iER)&HE 208 (RHEPAS BRI

-source_objects: HT-fa& GV N BBk, FTELZ PORT. PIN.
NET 0. R IEFRIREE E O TR, 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,

IS R

# 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 # 20, A28 clk
2.create_clock -period 10 -name clk [get_ports {clk}] #IhEIER 4% clk
3.create_clock -period 10 -name clk1 [get_ports {cIk}] #H TG/ >-add =

H, S 3PN, Asfla@ntdh ckl

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

#AI) B I A clkl

B.1.2 create_generated_clock

SUG101-1.5

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]
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[-master_clock <clock>]
[-phase <phase>]
[-offset <offset>]
<source objects>

V!

o [P ONANET. —BORUL, MEFWIETHRE , LR ATEGH . FETBCA R E N 218
HEIEAIFIESE L H s
o UFFINZAHEER: SDC Arifk.

-name: F8EMTAENERILRR, WRZSHARTEE MHE—1 “source
object” 1EARTAER B LFR, ATHNPZFRIME—, WRATAER# LIRS
TEAE, Wm0 G 1[5 44 i Bh 4 78 76 .

-source: TE%@TEEHT%EFE’J%J)?, WS SkIE Cobject) FAELER ANk,
M 78 “-master_clock” 5 5E AR K b,

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

-edges: FRENTAN BT BRI E], %S85 3% =/ E R A
B FORATAER B — A BT ST RE. B2 ETHE S 3 B
WIEHIR R B, CAERERE - EFHEN L BN NEE N2, 2
AN EFHE N 3, MRIRIEEL MR A Z S BB A B AT A R T
%Ak “-edge {135} .

-edge_shift: WEHN Y5 “-edges” &8 —#fEi [, Hkf#-edges =
Bk B B3 mEs, TTEUEAMTEE, (EANRS R i e fAE 48

SUR/AN

!

“-edge” F “-edge_shift” ANagS5HAER “-invert” JMEREHIZINSEL
[ B A5 FH

-divide_by: W EATAR B T E0 8008, 2SN N IR
-multiply_by: BEATAER PR T ER BRI, 2SNV IEE

-duty_cycle: WEMTAEMHH S, 2SN /N T 100 K IEEE.
-add: T EIN RN E PR A Bk E AR R

-invert: f#HZSHAMEATARN B, STA THRH TR I
J5 ARSI AR R34

-phase: WE LB BN IIRE R (AL B, IEECER, AR,
-offset: WEATENMNREE (EELE, L.
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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 EARTE 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}]

A g — o T[] — A [R] I A R i AR 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

SUG101-1.5

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 TR L, AR, AR Iisa i fe e N 2w s
BHFEEEZL BIR.

TRIZIR . SDC FrifE

-source: ZEFRI/NEE 28 source 1ER,

-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 .

!

Tz B 2 N PR Ul 5 ke e EUE . GOWIN BA-ERAE BT W B
A 0ns.

-late | -early: FTIRVBEE N KIER IS/ NER, -late FT 5 M
setup 7, -early H T # L hold 734

<delay>: V& W0 ZERE .
vE!
STA HRALFIERIN & B A Ons.

-clock: MBI 12 AW, N 248 HIZ 2 KRB E TN IR B i E
WERS, A B EIZS RN, XA IR 1 A R A RE R

<source objects>: FH KRNI B N\ i Bl BRI Bl gE AT S N
WHE.

Bz 4451
create_clock -period 10 -name clk [get_ports {clk}]
create_clock -period 10 -name clkO [get_ports {clk}] -add
#7 clk 5 5€ 2ns P ERT
set_clock_latency -source 2 [get_clocks {clk}]
# B 1_E1 cIkO F8 5 I 4t i
set_clock_latency -source 2 -clock [get_clocks {clk0}] [get_ports {clk}]

B.1.4 set_clock_uncertainty

SUG101-1.5

B’k
#ir4: set_clock_uncertainty
ZH: [-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>
7E!
o [N NWIEI. —fokyt, MAKTTETRE , ZREMIEA. WU HHE E R 20

HIEAIFIEGE L Hr.
o UFFINAHER: SDC Arifk.

-from/-rise_from/-fall_from: #& & ZA e Mt dEnt2h, it
“-rise_from” A1 “-fall_from” 8 1%AN E 1 A B BT

-to/-rise_to/-fall_to: FREZAHE ML SN B, FlEd “-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 Mt 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>] ...
!
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 2451
#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

SUG101-1.5

&
fir4: set_input_delay
Z¥: -clock clock_name

[-clock_fall]
[-rise]
[-fall]
[-max]
[-min]
[-add_delay]
[-source_latency_included]
<delay_value>
<port_list>
!
o [N NWIEI. —fokyt, MAKATEIRE , ZREMIEA. "R A R E R 20

T S A £ H b
o EIAIH T, SDC Frik.

-clock: 858 %50 A i -5 AN Gk
-clock_fall: iz A -5 I 4 i R BRI IR
!
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 i KB NIAERS, & RIUE 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 EARMEHIBR A KN R {E A Ons.
<port_list>: fREXZLIRIPIH A1 (PORTS);

Bz 2451
# B a FE T clk BRI ALER A 0.8ns
set_input_delay -clock clk 0.8 [get_ports {a}]
# NPTA R A R E R T 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

SUG101-1.5

BiE
4 : set_output_delay
Z¥: -clock clock_name

[-clock_fall]
[-rise]

[-fall]
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SUG101-1.5

[-max]

[-min]

[-add_delay]
[-source_latency_included]

<delay_value>

<port_list>
!
o [P NTIEIT. — ROk, MR IETHRZE , LIRBETEA. A EIBA #R E N LR
HEMAIFEEE L Hir.

o SCHFIZIREM: SDC Frifk.
-clock: Z# “-clock” 878 5%t ZE i AH IS 8 5
-clock_fall: #57E f & i (I B 2% 0

!

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 [F RE

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

-source_latency_included: f8E %S, Rn/MRN B ER OS2 E
TEH N IE R P 5
<delay_value>: #& & B th LA ;
bEy
STA T HARMEER A4 tH 2L IR BN Ons.
<port_list>: $5EZLIRKH AN (PORTS);
Rz 245
#ILE 4 b %0 ZERT 4 0.5ns
set_output_delay -clock clk 0.5 [get_ports {b}]
# B A i H I % H ZE A 0.5ns
set_output_delay -clock clk 0.5 [all_outputs]
# B i H b BTN B FEVEHIAERS Jy 0.5ns

set_output_delay -clock clk -clock_fall 0.5 [get_ports {b}]
# B T b FE T B TV R 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}]

#HE ZH “-add_delay” {455 AN [F] 8 v B 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 ERELR

B.3.1 set_max_delay | set_min_delay

SUG101-1.5

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

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

fir4: set_min_delay
Z¥: [-from <from list>]

[-to <to list>]
[-through <through_list>]
<delay value>
!
o [N NWIEI. —fokyt, MAKATEIRE , ZREMIEA. "R A R E R 20

HE ] E AL H b
o EIAIH T, SDC Frik.

-from SEH T I e A2 Rk 25, w45 1 (PORTS ). M4% (NETS).
fil % 2% (REGS). W% (CLOCKS) FIg|Hl (PINS) Z53EA BT,

-to ZHH TR e R4 S, T (PORTS). W% (NETS).
il %% (REGS). H4h (CLOCKS) FI5IHH (PINS) ZE3EA 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 |
!

PLE =R HOT 4 Aok A, Mnl i, X =/ NSHEE € RIS AR B ICATE Rl — & %
7B LR, STA TEBZARSIAR, DX RS =4 5m.,
Rz =451

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 SZIN B EX SN I 7 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 3K B TCAH B 7 B AT B 5 /N IE 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 % reg0 2 I 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

SUG101-1.5

!

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

[-to <to list>]

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

[-hold]

o [[WOUATEIT. —BORUL, MWL, ZIRAVETEAN. FETBCA R E N 2R
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HIEAFIEGE L Hir.
o UFFINZAHER: SDC Arifk.

-setup/-hold: F T35 7€ 241l £ A& 0T E S (8] 45 A3 A2 DR I e e
FRARRI, XN SECE SR, BRI i SLIN TR 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) I 4 A .

-through: ISHH THERAZS A, THEEEH (get_pins) 5
EW 2% (get Nets) SRIGEZT A ZSHFIFR TR E 245 H(PIN)
BHEZ AL (NET), BATITER—%&%% b, WalfERFERSE -, 156
— LR ATEHZ A “-through” 24,

E!

“from” . “-to” Fl “-through” X=RSHTEE&ERMEH, WMRmMmER;, JxX=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}]

HIWE A7 reg0 B ZF A7 % regl AR AN HEAT IS 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

SUG101-1.5

B
fir4: set_multicycle_path
Z¥: [-setup|-hold]

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

[-through <through_list>]
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SUG101-1.5

<path multiplier>
bE
o [N AMIEIT. —MOokyl, MHIRAERIGRE , LRI . AT A 1 48 E N 4R
HEHIE S EZ Hir.
o SCRFHIZIREAL: SDC Frifk.

-start/-end: F8EZLA NS H o2 KEREF (launch clock), 281
Z08h (latch clock), Z¥ “-start” f85E NS b2 iS4 (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

E!

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: WSHHTHEBRELER &, rliEd 5 (get_pins) 8¢
FM 4 (get_Nets) RIFELI A ZSHFIRP A5 E 245 HI(PIN)
HE Z ML (NET), EATATER—&ise b, WTEARPRE L, 2

— AR HPATEHZ A “-through” 2%,
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!

“Afrom” . “-to” Fl “-through” X=KSHAIGEGHORMEH, W FMEH, Hx=4
ZHONE I SR — 2 B5 45 EIS, STA T RIS RBK IR LT, AN 20 i PP 43 #r 7= AR R
Rz 2451

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 ) o 25 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 IRl ) B A2 7 AR R i)

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

B4 TEHHAR

SUG101-1.5

HiE
T4 : set_operation_conditions
Z¥: [-grade <cli>]

[-model <slow|fast>]
[-speed <speed>]
[-setup]
[-hold]
[-max]
[-min]
[-max_min]
!
o W NWIEI. —Mokyt, MAKALEIRE, LREMIEA. WIRITUR 8 i 28
WA IFIEAEZ H b
o -grade: fRE:OH RSN, HETFRH (commercial) 1 ToZ (industrial),

BRI 2K
e -model: fi&EM PN LS, BIA slow;
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o -speed: fi5E T IS

-setup: fHE M H] TEM NPT N MR E, 5-max g2

-hold: $85E T T2 A N HEATORIFIN RIS A, 5-min DRE—EL

-max: JRE ST LEM NHATE [ E, 5-setup DhRE— B

-min: f5E AT LM N AT IRIFI [RRG A, 55-hold DrRE—3:

-max_min: fE AL ZM MREATEAL. fREFREA A, 5 R 6 -setup A-hold Zh#E
—

o

B.5 BIFFiRE

B.5.1 report_timing
WA

: report_timing
: [-setup|-hold|-recovery|-removal]

W =
£ >

[-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 [N ARNEIT. —Bokvl, MKW IETHRE , AIRBETEA. BRI & N 2935
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WHFESE 2

SRR SDC hrifes

-setup|-hold|-recovery|-removal: $§ 52 it 5 4R 15 46 2 11 2578

-max_paths: 45 5E I 7R i iR B AR 3

-max_common_paths: F§ & B /7 5 L5 R — 25 A A AR 1 oK 2R HLs

-rise_from/-fall_from: 5 5E N TR 15 B2 1 2

-to /-rise_to /-fall_to: i & i 74 i B AR R 2 ri

-through: $i % N 7 i 35 B AR 200 1Y) A

-from_clock /-fall_from_clock /-rise_from_clock /-to_ clock /-rise_to_ clock
I-fall_to_clock: & BHIN 7 4 5 B A ) SC IS ol 5

-min_logic_level/-max_logic_level: XI5 #4211 logic level #t47 FR il 5

-mod_ins {mod_ins1 mod_ins2 ...}: TI$& & £ N SLHI4L 1 module instance, F 254 [H]
1 AINZZEOW BN & BB .

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

SUG101-1.5

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: FIIESHL, 4HUE T HSES, KR 5 v B IR H1 A B 7 oo ki
NI NET;

-slr: ALIESHL, MRUE TSN, RS T BB A SRR R A R A A N i
(RAIE[ED, WMel2R8) 1) NET;

-ascending: FESE, MUHE TILSHET, I8 EMRE nets 1) HAH 3% B BE 7 347 HE
B, WRATRE I, BRUCKAT T EEATHES

-max_net: FlIEZH, ZSHIE TIEREK NET 208, SH0E R Y2 JE 7 84
MRIE SO, BRIARIRE K NET $0& 0 10;

-min_fanout "IESEL ZSHE T R B HEBA N T ZSEUER NET 195 Hi% L,
eV GHLENVAEPE | ik S ¢

-max_fanout: FEZSEL, ZSHHE T R B HEA KT IZSHUE R NET B 1
B, SEE R 22 R UL
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Rz 451
RN P on I E AL B AL NS NET, 5 HEE [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, &2 10 %:
report_high_fanout_Nets -max_nets 10

B.5.3 report_route_congestion

RE
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>]
E!

e -max_grids: FIEZSE, HE 7RG IR grid 20H, MR UE XS HET, BROARE
10 > grid B ZERE TS DL ZSHOR AR, RNIREEEHEE, ZiH0) 320,

e -min_route_congestion: TiEZ%, ME 7k grid LK RME, SRR ERX NS
ok, BRUEN 0. ZZEAUE[0,1]IX A A P 8L RGBS EE, ZiEa2
M s

e -max_route_congestion: T[S, HE 7 grid MEERRAME, UARMEXANZ
Hf, BRNMER 1. ZSHZ0, X B N I R E, SRS &S E R, ZSHEH
BIME 1. ZSEEBUESA/NT min_route_congestion (IS 8UE, 75 N3k 15 #4445
B BRI RN

e -LOC: WEZH, #iE /s grid WA E, ATHLE B4 grid, W1 R1C3, Fonihd
%147, 535 grid. WATHUE —MEHE, 41 R[1:3]C3, FoRikiH 1 £ 3175 3
FIf grid; R[1:3]C[1:3], Fn#hkd 1 £ 3175 1 & 3 41 grid; R1C[1:3], Fniks
% 14T 12 35 grid.

Bz R 2451
WY ER b AEE 1 B 5475 1 2 5 5 L% R 0 3] 0.5 Z (Al grid

PR ZEFEAE L, RIS 1) 5 4.
report_route_congestion -max_grids 5 -min_route_congestion 0

-max_route_congestion 0.5 -LOC R[1:5]C[1:5]

B.5.4 report_min_pulse_width

SUG101-1.5

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 [N NAEIT. — ki, MAMAIETGRE, ZRMERTEAN. AlkIUR b e e I 2000
WHIFESE L Hix.
o -nworst: FE TRk 2 /D% BAERIIRAT:
e -min_pulse_width: FE Tk & KNIk B, 1ZSHAUR KT T A5G
e -max_pulse_width: Bl & BRI 9L, %S HUE KT E 17 s
o -detail: #HE L IXNSH, WHEHATIEGIRIR S, 75 PO S I Bl g Ae, 75 U HEAT I Ng Y
s
e get_regs {regins name}: M THaEREN LR, AFEEmIET, BRI FrA 347 a7
ik 58 FE I P BT, PR E — Tk 2 I reg .

Bz FAZ&451
TEAHR A Bk 58 FEAE 0.1 2] 4 2 (A1 e 22 1 3 Sk BB A% 1 B/ ik o 5
P I .

report_min_pulse_width -nworst 3 -min_pulse_width 0.1
-max_pulse_width 4 —detail

T i i Jik 56 BE7E 0.001 3 4 22 [ 221 20 25 A8 4 BRAZ 1 Bie /DN ik ot
2 e R Y
i TG -

report_min_pulse_width -nworst 20 -min_pulse_width 0.001
-max_pulse_width 4

B.5.5 report_max_frequency
WA

4 : report_max_frequency
Z¥1: -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

Bk
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>]

E!
H 14 K& XS report_timing 1968 7 A A .
Bz FAZEf)

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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