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FG RN PCLK (%%, SbAk, AL E Z40n] LI2EH DQCE zh &R #hz i
e, MR8 PCLK M. 2425 PCLK I 4h WZ& N,  Hriz i o) (1) fr
HIZEAA R, N PRS2 TFE

B es
% 3-1 DQCE & &4
Kk EYl /A
= @ ® GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
=ERT(Arora™)
o GW2AR GW2AR-18, GW2AR-18C
I GW2ANR | GW2ANR-18C
GWIN GW1N-1, GW1N-1S, GW1N-4, GW1N-4B,
GW1N-4C, GW1N-9, GW1N-9C, GW1N-2
GWINR GW1NR-1, GW1NR-4, GW1NR-4B, GW1NR-4C,
GW1NR-9, GW1NR-9C
NE s ® GWINRF | GW1NRF-4B
(LittleBee®) GWI1NS GW1NS-2, GW1NS-2C, GW1NS-4, GW1NS-4C
Ktk GWINSE | GWINSE-2C
GWINSER | GW1INSER-4C
GW1NSR-2, GW1INSR-2C, GW1NSR-4,
GWINSR | G\wiNsRr-4C
GW1NZ GW1NZ-1, GW1NZ-2
IheeHR

i DQCE " )& 3T /5% ] GCLKO~GCLK5,. 5% 4] GCLKO~GCLK5 H
B, GCLKO~GCLK5 X)) N 248 A i, FRAC T 2884F 1 SR ThFE
DQCE IE# TAF, % CLKIN {55 &/ — W m B F 2R BP0 R B AR

e
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3 42 JE I 3.1 DQCE

mORERE
& 3-1 DQCE O rERE

CLKIN ———»

DQCE ——> CLKOUT

CE —>
BWONE
% 3-2 DQCE #0143
Ui 144 I/O ik
CLKIN Input RPN RS
CE Input LRSS, mHFA R
CLKOUT Output I e S 5
[REFIE
AT PAE Sk R iE, A LLdEd IP Core Generator T H 74,
Verilog #i4k:
DQCE dqce_inst (
.CLKIN(clkin),
.CE(ce),
.CLKOUT (clkout)
);
VHDL #ilfk:
COMPONENT DQCE
PORT(
CLKOUT:OUT std_logic;
CE:IN std_logic;
CLKIN:IN std_logic
)i
END COMPONENT;
uut:DQCE
PORT MAP(
CLKIN=>clkin,

CLKOUT=>clkout,
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3 42 JE I 3.1 DQCE

CE=>ce
);
3.1.2IP iAH
£ IP Core Generator #t1fiHH ¥ DQCE, FtiinAq < 75 DQCE HIAH
A5 BMEE
IP i E

£ IP Core Generator FtiiiH, i “DQCE”, 5#Hi DQCE ] “IP
Customization” & 1, %% 4% “File” B EHE . ¥ 1 B/~ HERAT “Help”
fdll, i 3-2 FioR.

[&] 3-2 DQCE B IP Customization B 14543

% IP Customization ? *
DQCE &
File
Device:  |GWIN-4 | Part Number: | GWIN-LVALQ144C6/15 |
Create In: |E:\IDE\test\src\gowin_dqce |
File Name: |gowin_dqce | Module Name: |Gowin_DQCE |
Language: |Verilog -
= ckin
clkout ==
— o
Cancel Help
1. File Bt EAE

File Bc & HE H THE = 2B 1 1P Bt ORI S B .
® Device: E/~CEE ) Device 15 &
® Part Number: &2 HCE K Part Number {5 5 ;

® Language: FCE AR IP Wik XA R IATE 5 . AT
GIRAE, EHFEHIES, SCEF Verilog #1 VHDL;
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3.2DCS

® Module Name: fit & /=411 IP it 3441 module name. 7845052
AHET] B Frgm iR 4 7R . Module Name AR5 JRIEZFRHIE, #
FRIF], TR Error 75

® File Name: BCE LM IP Bit SO SCAFAL o AEA N SCASHE n] 5258
G S A AR

® Create In: BCHE M IP Bit XA A ARERAR . ATAEAT U SCAAHE
U H bR AR, R8I SRR M AL A R H AR AR

2. i R RHER]
Ut 1B s AE B 2 7~ IP Core T & 45 BORBIHER, W& 3-2 Fiom.
3. Help #40

B “Help”, &7 IP Core BCE(E BRI . Help T35 IP Core
IMEEA 41, LK Options & 1 it B 1) i 8 B

IP 4 RS

IP & AR E e, Fe B E SCF “File Name” 4 44 1 =4 S04,

PLERINBC B oA B34 T 241

® |P it “gowin_dgce.v” NIEEEH] verilog Bk, #R¥EHFHIP AD
&, reAEsLlikr) DQCE;

® P & iH{di A S/ gowin_dgce_tmp.v, AR 1P B FHARAR
A

® IP it & X “gowin_dqgce.ipc”, FI /7 alin#EZ R 1P BTG E .

!

Wnie B ROk R S & VHDL, W= AR R M A4S SCHR4L R 2808 . vhd .

3.2 DCS
3.2.1 RIEN A
FNRIRNEW DCS, 75%H N GCLK6 Al GCLK7. DCS H% %
$#:3 GCLK6 8¢ GCLK7, HI—1% R 8 > GCLK #, GCLK6. GCLK7 77
HEhANEEE (DCS) IThft. DCS KN #hik (=5 CLKSEL k4 CIU,
N E32 %8 A] DL CRU f§f CLKOUT fE YN bhia N\ 22 8 34T sh A0 #e
1= FH g
% 3-3DCS EHR&EHT
Kt £ e
= Ep® (Aror a®) GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
Eﬁ GW2AR GW2AR-18, GW2AR-18C
A GW2ANR | GW2ANR-18C
GWIN GWI1N-1, GW1N-1S, GW1N-4, GW1N-4B,
/J\‘%?ﬂ!%@) GW1N-4C, GWI1N-9, GW1N-9C, GW1N-2
(LittIeBee®) GWINR GWINR-1, GW1NR-4, GW1NR-4B, GW1NR-4C,
Kk GWI1NR-9, GW1NR-9C
GWI1NRF GWI1NRF-4B
UG286-1.6 10(101)
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NS EY]| iR

GWINS GWINS-2, GWINS-2C, GWINS-4, GWINS-4C

GWINSE | GWINSE-2C

GWINSER | GW1INSER-4C

GWINSR-2, GW1NSR-2C, GW1NSR-4,
GWINSR GWINSR-4C

GWI1NZ GWINZ-1, GW1NZ-2

TheeHiid

HARIR I GCLK6~ GCLK7 EH DCS #zill, e FE DU AN N B 8h A 1 — A
VE R4 R, N EBZ AT LLUEY CRU 78 TN i N 2 (R Bh A& 1 1, iﬁu
AN B )

DCS F77E N APt b 7] #4552, 45 51 2 “Non-Glitchless” f1“Glitchless 1 X »

f£ Non-Glitchless #3\ ', DCS M/EHIZELTHMZ B E S, (U8
CLKSEL {5 5 Ul #i{5 5, sevrimit ERJER, SERRs OLE T D18 it
[] .

7t Glitchless LEHI# AT, #HidZ% DCS_MODE &% HE#HA, HE
CLKSEL 15 5 ahA Uit #0455, AT DLIBE Gl H B b B B3

mOREE
[& 3-3 DCS O ==E

CLKSEL — 7>
CLKO ——>

CLK1 —>

DCS —» CLKOUT
CLK2 ———>»|
CLK3 —
SELFORCE —>
i AT
£ 3-4 DCS HON4A
it 1 44 110 EiiTpa
CLKO Input IR IPNEREAY
CLK1 Input PN EREN]
CLK2 Input B ANAE 52
CLK3 Input RS 53
CLKSEL[3:0] Input I PPk £S5
SR AR ik %
SELFORCE Input 0: glitchless #i\
1: Non-glitchless #%3{
CLKOUT Output IS e RS 5
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3 4 JR I 3.2DCS

BN E

%% 3-5 DCS & ¥N 48

SR A v ERIME ik
“CLKO”, “CLK1”, “CLK2", “CLK3”,
“‘GND”, “VCC”, “RISING”, “FALLING”,
“CLKO_GND”, “CLK1_GND?,
“CLK2_GND”, “CLK3_GND”,
“CLKO_VCC”, “CLK1_VCC”,
“‘CLK2_VCC”, “CLK3_VCC”

DCS_MODE “RISING” | X EDCSHIx

[REHIL
A PLE Bk J5E, el LLEd IP Core Generator 1T H. 774,
Verilog #4t.:
DCS dcs_inst (
.CLKO(clk0),
.CLK1(clk1),
.CLK2(clk2),
.CLK3(clk3),
.CLKSEL(clksel[3:0]),
.SELFORCE(selforce),
.CLKOUT(clkout)
);
defparam dcs_inst. DCS_MODE="RISING”;
Vhdl #ilfk.:
COMPONENT DCS
GENERIC(DCS_MODE:string:="RISING");
PORT(
CLKO:IN std_logic;
CLKZ1:IN std_logic;
CLK2:IN std_logic;
CLK3:IN std_logic;
CLKSEL:IN std_logic_vector(3 downto 0);
SELFORCE:IN std_logic;
CLKOUT:OUT std_logic
)i
END COMPONENT;
uut:DCS
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3 &R B

3.2DCS

CLKSEL[0]

CLKSEL[1]

CLKO

CLK1

CLKOUT

E switch to CLKO at next
CLKSEL[0] I 1| CLKO rising edge ‘
CLKSEL[1] H l At next CLKO rising edge |'\ At next CLK1 rising edge
] output goes to "1" i\output goes to "1
ao LT LD
CLK1 —J ’ L L] : [ I A é
CLKQUT switch to CLK1 at next . switch to CLKD at next
CLK1 rising edge CLKO rising edge
UG286-1.6

|
—_—

GENERIC MAP(DCS_MODE=>"RISING")
PORT MAP(
CLKO=>clkO,
CLK1=>clk1,
CLK2=>clk2,
CLK3=>clk3,
CLKSEL=>clksel,
SELFORCE=>selforce,
CLKOUT=>clkout

FE

Non-Glitchless B 7 41 3-4 i, CLKSEL[3]~CLKSEL[0]4) A%}

g #E CLK3~CLKO, fEHLFA AL, Heikm P aFE .
3-4 Non-Glitchless &3 FE

N T T B s B N o OO

'
—_—
H

A

A

switch to CLKO switch to CLK1 switch to CLKO

I s A

Glitchless U 7 1 & 3-5 3% 3-8 fizn, ) CLKSEL[3]~CLKSEL[O0]

SR Rk PE CLK3~CLKO, #4ist FeAH A o
3-5 DCS mode: RISING KfFEE
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3 4 JR I 3.2 DCS

& 3-6 DCS mode: FALLING FFEE

' i In] |
! N
R |
) |
} T \ i At next CLK1 falling edge
CLKSEL[1] | \ At next CLKO falling edge }\ output goes to "D"
output goes to "0"
CLKO '
aa ] | g
e ]
CLKOUT [ 2 O 2 I B I
switch to CLK1 at next ' switch to CLKO at next
CLK1 falling edge CLKO falling edge

[& 3-7 DCS mode: CLKO_GND BFE

CLKSEHO]‘JAAAAJ\\\‘

CLKO

. . l . l At next CLKO falling edge H l
CLKOUT : : H output goes to "0" |_|_H—|—U_\_|_|_

switch to CLKO at next ) switch to CLKO at next
CLKO falling edge CLKO falling edge

3-8 DCS mode: CLKO0_VCC KtFFE

CLKSEL[O] i____l\

CLKO

CLKOUT : i i | Atnext CLKO rising edge i

! ! nam !
switch to CLKO at next output goes to "1 switch to CLKO at next
CLKO rising edge CLKO rising edge
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3 &R B

3.2DCS

3.2.2 IP HH

UG286-1.6

7£ |P Core Generator Ft1fi 4 il DCS, #4477~ DCS KA

= RN,
IP i &

7E IP Core Generator FtiH, X “DCS”, #i DCS ] “IP
Customization” % I, Z%& 45 “File” FLEME. “Options” FLEME. ¥
HERAEREAT “Help” #%41, WK 3-9 Fias.

& 3-9 DCS B IP Customization B A%

"% IP Customization ? X
DCS AL
5T ]
File
Device: GWIN-4 Part Number: |GW1N-LV4LQ144C6/15
Create In: |E:\IDE\test\src\gowin_dcs |
File Name: Module Name: |Gowin_DCS
Language: |Verilog -
— s 2I2:0] Options
Glitchless Mode: |true -
== ckO
DCS Mode: RISING =
= 1
— k2
— ck3
Cancel Help
1. File FLEHE

File Mo EMEH THCE £/ 1P Bk XA RIARSSAE 2. DCS 1 File Bt EAE
R FH AT DQCE HLBR[IZRMEL, 15275 DQCE "1 File L B HE.

2. Options Fi & HE

Options Bt EHEF T/ H € XECE IP, Options ft B HEU & 3-9 Fis.
® Glitchless Mode: fififg/?k ¢ Glitchless 3.
® DCS Mode: # & DCS #ix.

3. Uiy R~ AE ]

i 1 7 HE B2 1P Core HUBC B 4 R - BIRER, i 3-9 For.

4. Help #%40
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3 &R B

3.2DCS

UG286-1.6

Hd; “Help”, &7x IP Core IMABLE (5 SR UL . Help T £L3E IP Core
FIMEEE A 4H, DA% Options & T IC B ) a1 2 30 B
IP 4 jR 3

IP & MBS MR, o EBCE M “File Name” i 44 () =/ 3CAF,
PABRANEC B NI4T 4

® |P i3 gowin_dcs.v” A SERE verilog #EER, AR4EH PR IP FLE
FEA S I DCS;

® [P Wit AR ST gowin_des_tmp.v, JNH AL 1P Bl P AR b S
145

® P E . “gowin_dcs.ipc”, AP RIINEZ AN IP HEATHCE .

iE!
W B A IERERE S A2 VHDL, WP AR ET AN SO 4 JE 2508 .vhd
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4 FRErE I

4.1 DHCEN

4.1 DHCEN
4.1.1 [RiBNAE

UG286-1.6

ALt

DHCEN FJ #4337 /2  HCLK S i 8055, CE K -T-i S,

EAREH
%% 4-1 DHCEN & &%
K EYl Eoa
R E® GW2A GW?2A-18, GW2A-18C, GW2A-55, GW2A-55C
(Arora®) GW2AR GW2AR-18, GW2AR-18C
K GW2ANR | GW2ANR-18C
GWIN GW1N-1, GW1IN-1S, GW1N-4, GW1N-4B, GW1N-4C,
GW1N-9, GW1N-9C, GW1N-2
GWINR GW1NR-1, GW1NR-4, GW1NR-4B, GW1NR-4C,
B GW1NR-9, GW1NR-9C
(LitleBee®) GWINRF | GWINRF-4B
S GWI1NS GW1NS-2, GW1NS-2C, GW1NS-4, GW1NS-4C
e GWINSE | GW1NSE-2C
GWINSER | GW1NSER-4C
GWINSR | GW1NSR-2, GW1NSR-2C, GW1NSR-4, GW1NSR-4C
GW1NZ GW1NZ-1, GW1NZ-2
wOREE

4-1 DHCEN ¥ A=EE

CLKIN —
—> CLKOUT

e — > DHCEN
w48

£% 4-2 DHCEN ix O/ 48

%14 110 g

CLKIN input IS 5
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4 = ph 4.1 DHCEN

Uit 144 I/O s
CE input B Re NG 5, IRHEPA R
CLKOUT output e eh i HAE 5

[REHIL
Al L E 2B J5E, el LUlid IP Core Generator 1T H. 774,
Verilog #4t.:
DHCEN dhcen_inst (
.CLKIN(clkin),
.CE(ce),
.CLKOUT (clkout)
);
Vhdl 4k,
COMPONENT DHCEN
PORT(
CLKOUT:OUT std_logic;
CE:IN std_logic;
CLKIN:IN std_logic
)i
END COMPONENT;
uut:DHCEN
PORT MAP(
CLKIN=>clkin,
CLKOUT=>clkout,
CE=>ce

UG286-1.6 18(101)




A P b 4.1 DHCEN

41.2 1P &R
7£ IP Core Generator # i+ 8.t DHCEN, F i 47<> &7~ DHCEN 1
FHIRAT S
IP i &

1E IP Core Generator 1+, X7 “DHCEN”, #4i DHCEN i) “IP
Customization” & I, iZ % HAHE “File” it B HE . i 1S RHEEIFT “Help”
Y5, i 4-2 Fios.

[E 4-2 DHCEN By IP Customization & O %44

" IP Customization ? *
R
DHCEN 7]
File
Device:  |GWIN-4 | Part Number: | GWIN-LV4LQ144C6/15 |
Create In: |E:\IDE\test\src\gowin_dhcen |
File Name: |gowin_dhcen | Madule Name: |Gowin_DHCEN |
Language: Verilog -
Options
— clin Enable CLKOUTN

Cancel Help

1. File it & HE

File BCEAER THRCE =AM IP Wit 3R> 5 2 . DHCEN 1 File it
BHEFE 5 DQCE #iHk2kl, %22 DQCE ] File it B HE.

2. Options At BAHE
Options Bt B HEF T H 7 B € X E IP, Options fic EHEANE 4-2 AR
® Enable CLKOUTN: ffi g} {511t DHCENC, A gEfT {51t DHCEN.
3. i HERHER
i 1R 7R AE B R IP Core (WAL B 45 FORBIMER, W 4-2 FioR.
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4 FRErE I

4.2 DHCENC

4. Help #2451
e “Help”, 7~ IP Core I B 15 B

F M A 2
IP & RS

IP & HBCE e R, P AL E X “File Name” i

DERIN =S AR

® P il 3 “gowin_dhcen.v” J5E#H verilog ik, RAEH AR 1P
FCE, 774264k DHCEN;

® |P i AR SCAE gowin_dhcen_tmp.v, N FHE 4t 1P Brit-f8 AR

IR . Help T B4 IP Core

K =AM

A
® P E . “gowin_dhcen.ipc”, F /U uln#E iz CAE IP BT HEC &
!
TS & IR ERIE S & VHDL, NFEER T B4 58 8 .vhd .
4.2 DHCENC
4.2.1 RIENLR
DHCENC 1] ZhAHFT /56 HCLK =i 2152, CE {K L FR S8
iE A 25
%% 4-3 DHCENC & 24
Kk EYil Bl
N E® GWIN GW1N-9C, GWIN-2
; ®
(LittleBee™) GWINR GWINR-9C, GWINZ-2
Kk
iwOR=E

UG286-1.6

%] 4-3 DHCENC i AREE

CLKIN —>

—> CLKOUT

DHCENC

CE — —> CLKOUTN
Im O/ 4A
% 4-4 DHCENC #wONT43
i 144 110 IR
CLKIN input PN ERE:
CE input B RE(E 5, RAPFA AL
CLKOUT output i B H S 5
CLKOUTN output b {55, CLKOUTHU®
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4 = ph 4.2 DHCENC

[REBIE
Al L E 2B JEE, el LUlid IP Core Generator 1T H. 774,
Verilog B4k
DHCENC dhcenc_inst (
.CLKIN(clkin),
.CE(ce),
.CLKOUT(clkout),
.CLKOUTN(clkoutn)
);
VHDL itk
COMPONENT DHCENC
PORT(
CLKOUT:OUT std_logic;
CLKOUTN:OUT std_logic;
CE:IN std_logic;
CLKIN:IN std_logic
)i
END COMPONENT;
uut:DHCENC
PORT MAP(
CLKIN=>clkin,
CLKOUT=>clkout,
CLKOUTN=>clkoutn,
CE=>ce
)i
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4 IR Bh

4.2 DHCENC

4.2.2 1P FH

UG286-1.6

DHCENC 5 DHCEN ] IP St X i F 540 H], 7£ IP Core Generator
FrHH $d: DHCEN, Fti 47« 278 DHCEN HIAH S B AEEL,

IP i &

1E IP Core Generator 1+, X7 “DHCEN”, #4i DHCEN i) “IP
Customization” & I, iZ % HAHE “File” it B HE . i 1S RHEEIFT “Help”
Y5, i 4-4 Bk

[E 4-4 DHCENC By IP Customization & OZ5#

" IP Customization ? >
Nl
DHCEN 37
File
Device: Part Number: | GWIN-LVILO144C6/15
Create In: |E:\IDE\test\src\gowin_dhcen |
File Mame: Module Name: |Gowin_DHCEN |
Language: Verilog ~
Options
= clin dkcut s
Enable CLKOUTN
= e cleouin ==
Cancel Help
1. File fic & HE

File BC BAER THRCE AR IP Wit UM {5 2 . DHCEN HJ File At
EHER M H 5 DQCE L, 2% DQCE A File fic EAE.

2. Options At BAHE
Options A B HEA T H ) H 2 XECE IP, Options fic EAE 41K 4-4 ATs.
® Enable CLKOUTN: ffi i} {511t DHCENC, A~ fERT 511t DHCEN.
3. i HERHER
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4 = ph 4.3 DCC

s R 7R HE B B2 IP Core FOBC & 45 RonBIiER, WK 4-4 Fros.
4. Help %41

B “Help”, &7 IP Core BCE(E BRI . Help T35 IP Core
IREE 41

IP & RS

IP & OB M, AU E X “File Name” iy 44 1 =430,
PLERIABC B B3 T 41

® P ¥t “gowin_dhcen.v” N5E#EHY verilog fRER, AR¥EF K IP
B &, rFeAEsefl{bit) DHCENC;

® P il fd A S gowin_dhcen_tmp.v, Jy R 1P 5 TR
A

® P E . “gowin_dhcen.ipc”, F /W aln#E iz C R IP BT &
E!
QP B kPR RE S 2 VHDL, WP=A a5 3 AN SO 48 JE 28 9 .vhd

4.3 DCC

4.3.1 [RiBNAE
DCC, ikt ef 52 b IR,

iE A 25

%= 4-5 DCC & 2B

Kk EYil Eras
NEE® GWIN GWIN-9C
(LittleBee®) %

e GWINR GWINR-9C
wmOREE

4-5 DCC imsOR=EHE

CLKIN — > DCC —» CLKOUT
mONT4E
£ 4-6 DCC i ON4A
Uity 1144 110 EiiTpa
CLKIN input iR PN i)
CLKOUT output IS e RS 5

UG286-1.6 23(101)




4 = ph 4.3 DCC

SENA
£ 4-7 DCC BHN A
ZH4 HX AR ¥ NN E ik
DCC_EN 1’b1, 1'b0 1'b1 i,g;;g%ﬁggg’
FCLKIN - 50.0 LN KPS
[RiEHIE
Verilog B4k
DCC dcc_inst (
.CLKIN(clkin),
.CLKOUT (clkout)
);

defparam dcc_inst.DCC_EN=1"b1;
defparam dcc_inst.FCLKIN=50.0;
VHDL #ilfk:
COMPONENT DCC
GENERIC (
DCC_EN: bit:='1"; --"1":enable dcc; '0": disable dcc
FCLKIN : REAL :=50.0 --frequency of the clkin(M)
)i
PORT(
CLKOUT:OUT std_logic;
CLKIN:IN std_logic
);
END COMPONENT;
uut:DCC
GENERIC MAP(
DCC_EN=>'1’,
FCLKIN=>50.0
)
PORT MAP(
CLKIN=>clkin,
CLKOUT=>clkout

);
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4 = ph 4.4 DCCG
4.4 DCCG
4.4.1 FiBNA
DCCG, &l eh 52 bR e,

B

% 4-8 DCCG &R &%

Kk £l Er s

RIS GWIN GWIN-2

(LittleBee™)

Kt GW1NZ GW1NZ-2

imOREE

4-6 DCCG O rE=E

CLKIN —> DCCG —>» CLKOUT

wONE

% 4-9 DCCG O+

St 44 I/O ik

CLKIN input I B NS 5

CLKOUT output I i RS S5

SBHNE

% 4-10 DCCG ¥ N8

SR A v LoNINEN ik

, , 2'b00/2’b01:Buffered
DCC_MODE | 5290209 2'b00 2'b10: +80ps
’ 2’b11: -80ps
FCLKIN - 50.0 i NI B

UG286-1.6
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4 = ph 4.5 CLKDIV2

[REBIE
Verilog #4t.:
DCCG dccg_inst (
.CLKIN(clkin),
.CLKOUT (clkout)
);
defparam dccg_inst.DCC_MODE=2"b00;
defparam dccg_inst.FCLKIN=50.0;

VHDL ik
COMPONENT DCCG
GENERIC (
DCC_MODE : bit_vector :="00"
FCLKIN : REAL :=50.0 --frequency of the clkin(M)
)i
PORT(

CLKOUT:OUT std_logic;
CLKIN:IN std_logic
)i
END COMPONENT;
uut:DCCG
GENERIC MAP(
DCC_MODE=>"00",
FCLKIN=>50.0
)
PORT MAP(
CLKIN=>clkin,
CLKOUT=>clkout

);
4.5 CLKDIV2

4.5.1 RiEN4E

CLKDIV2 Jyit g oy Aiigs, SEELET S0 H — A% . CLKDIV2 FO%rH A
FEIKZ) DCC/DCCG ) CLKIN.IOLOGIC 1] FCLK.PLL ff] CLKIN F1 CLKFB.
DQS ] FCLK. CLKDIV [£] HCLKIN.
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4 FRErE I

4.5 CLKDIV2

BRI
% 4-11 CLKDIV2 S84
K 5 2544
2 GW2A GW2A-18, GW2A-18C, GW2A-55 GW2A-55C
(Arora®) GW2AR GW2AR-18, GW2AR-18C
Ktk GW2ANR | GW2ANR-18C
GWIN GWIN-1, GWIN-1S, GWIN-4, GW1IN-4B, GWIN-4C,
GW1N-9, GW1IN-9C, GW1N-2
GWINR GWINR-1, GWINR-4, GWINR-4B, GWINR-4C,
N GWI1NR-9, GWINR-9C
itionee® | CWINRE | GWINRF-4B
L'ﬁe €e) [GWINS GWI1NS-2, GWINS-2C, GWINS-4, GWINS-4C
A GWINSE | GWINSE-2C
GWINSER | GWINSER-4C
GWINSR | GWINSR-2, GWINSR-2C, GWINSR-4, GWINSR-4C
GWINZ GWINZ-1, GWINZ-2
IheeHEiA
CLKDIV2 s i i g o A e, A= i 5 % NI Sl AR A, — 350 2 43 35
imAR=EE

4-7 CLKDIV2 i O ==

HCLKIN —
CLKDIV2 ——> CLKOUT

RESETN —

wON4A

2 4-12 CLKDIV2 #8O0/T48

Ui 1144 I/0 A

HCLKIN Input I PP AAE 5

RESETN Input S ENAET, KA
CLKOUT Output IS e RS 5

SHNE

% 4-13 CLKDIV2 &84

¥4 BB G ERINE ity

GSREN “false”, “true” “false” Ja AR EAIGSR
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4 = ph 4.5 CLKDIV2

FigH14k
Al DA B ek R iE, tha] LLild IP Core Generator T2 7/,
Verilog B4k

CLKDIV2 clkdiv2_inst (
.HCLKIN(hclkin),
.RESETN(resetn),

.CLKOUT (clkout)
);
defparam clkdiv2_inst. GSREN="false”;
VHDL itk
COMPONENT CLKDIV2
GENERIC(
GSREN:STRING:="false"
);
PORT(
HCLKIN:IN std_logic;
RESETN:IN std_logic;
CLKOUT:OUT std_logic
)i
END CONPONENT;
uut:CLKDIV2
GENERIC MAP(
GSREN=>"false"
)

PORT MAP(
HCLKIN=>hclkin,
RESETN=>resetn,
CLKOUT=>clkout
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4 IR Bh 4.5 CLKDIV2

452 1P &R
7£ |P Core Generator 51t 8y CLKDIV2, Fifi4 i< &7~ CLKDIV2
T AH AT S
IP i &

1£ IP Core Generator 5, X i“CLKDIV2”, ##iH CLKDIV2 H“IP
Customization” & I, %% KAl FE<File” Bl BHE. “Options” HCEAHE. ¥ 1]
SoRHEREFD “Help” %41, W& 4-8 fizs.

[ 4-8 CLKDIV2 By IP Customization B Q%544

' IP Customization ? *
CLKDIV2 o
File
Device:  |GWIN-4 | Part Number: | GW1N-LVALQ144C6/15 |
Create In: |E:\IDE\test\src\gowin_clkdi\r2 |
File Name: |gowin_cl|-cdiv2 | Madule Name: |Gowin_CLKDIV2 |
Language: |Verilog -
— hclkin
clkout —=
— resein
Cancel Help
1. File At EAHE

File FiC B HEH THC & /=21 IP Brh XA O(E B - CLKDIV2 1] File it
BRI A DQCE 2L, 1522 DQCE H¥ File Bt B HE

2. i FHE R AE B
i 1 7 HE & 27 1P Core HUBC B 4 R BIRER, & 4-8 Fiar.

3. Help %4
iy “Help”, &5 IP Core HJECE (S B HI UM . Help T 4% IP Core
HIMEZ A4
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4 FRErE I

4.5 CLKDIV2

UG286-1.6

IP & f 305

IP & O E M, =4I E X “File Name” iy 44 1 =430,
PLERAEC & A BT A4

® IP il 3 “gowin_clkdiv2.v” SHFEREY) verilog FEER, 4R IP
BCE, 77 AESFIEr CLKDIV2;

® P it A S gowin_clkdiv2_tmp.v, A EREE 1P S AR
MR S
® IPE M. “gowin_clkdiv2.ipc”, F AT INEZ SR 1P BEATECE .
!
I R I E S 2 VHDL, 7= A= AT A SO 4 IS 454 .vhd

30(101)




5 R b

5.1rPLL

5.1 rPLL

5.1.1 JRIENT 4B

UG286-1.6

ARG

iz FPGA 2L 1 rPLL, Al A1 &R %A 1S 25 I B 45 5 42 1l A 5 9 70

Rz 5 5 IR AR AL .

B es
% 5-1 rPLL ESRH
Kk EYl adan
R E® GW2A GW?2A-18, GW2A-18C, GW2A-55, GW2A-55C
(Arora®) GW2AR GW2AR-18, GW2AR-18C
Kk GW2ANR | GW2ANR-18C
GWIN GW1N-1, GW1IN-1S, GW1N-4, GW1N-4B, GW1N-4C,
GW1N-9, GW1N-9C
GWINR-1, GW1NR-4, GW1NR-4B, GW1NR-4C,
® GWINR
INE e GWI1NR-9, GW1NR-9C
(LittleBee®) | GWINRF [ GWINRF-4B
Fite GWI1NS GWI1NS-2, GW1NS-2C
GWINSE | GWINSE-2C
GWINSR | GWINSR-2, GW1INSR-2C
GWI1NZ GWI1NZ-1
IheeHR

rPLL AT 125 7€ A NI B EAT I BAR AL A L (5 s LU L i i
CREBIURN 3 W50 S oA AR AN [R) RE S AT PR i S I o

rPLL AT of CLKIN AT A% (3R 450, v A
i

ferkour = (ferkiv * FBDIV) /IDIV

fvco = ferkour * ODIV

ferkourp = ferkour/SDIV

feep = feukin/IDIV = ferkour/FBDIV
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5 R b

5.1rPLL

!

® fon NHIABEN CLKIN #Z, fo kour N CLKOUT F1 CLKOUTP B804, forkoutn
N CLKOUTD i, fprp N PFD $AHME

® IDIV. FBDIV. ODIV. SDIV JA[F] 3 Aiids SC bRt 20 A R £, B ol i Y B AN ) 2 A &R
BORAR B IR RN B E 5.

® PLL MM JEE AT 2% FPGA 7~ i 2l Tl o

¥ O R B E

5-1 rPLL ik OREE

CLKIN ——»
CLKFB ———>»
——» CLKOUT
RESET ———>»
RESET_P —» ——» CLKOUTP
FBDSEL —76 rPLL > CLKOUTD
IDSEL —75 ]
DUTYDA —Z | > LOCK
PSDA —77 ]
FDLY —7; ]
w48
< 52 rPLL 35O +43
i 11 4 /0 ik
CLKIN Input ZEIN NG T
CLKFB Input LR TN RS
RESET Input PLLE P EAIING 5, S TFARL
rPLL < Wr(Power Down)#i A& 5, i LT 24, PLLAEbypass
RESET P Input AT, RESET P T}
CLKOUT/CLKOUTP/CLKOUTD/CLKOUTD3/4ii ! 50
FBDSEL[5:0] Input FAEHIFBDIV BUE, JEE0~63, Sifr{i N64-FBDSEL
IDSEL[5:0] Input SAFEH|IDIVEE, JEHE0~63, SZPrE ~64-IDSEL
ODSEL[5:0] Input FAFEHODIVELE, 2,4,8,16,32,48,64,80,96,112,128
DUTYDA[3:0] Input G B SR EE S
PSDA[3:0] Input B HEE S
FDLY[3:0] Input FEANIE I B A B 5
CLKOUT Output rPLLI s A5
LOCK Output IPLLBUETR/NE S, 1RRBUE, 0RRAM
CLKOUTP Output rPLLA A FHALAN 5 2 EL R i b S 5
rPLLZ L SDIVI I £ {5 %5, CLKOUTE{CLKOUTPZ it
CLKOUTD Output g
utpu SDIVH 8 5 ot 5 5
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W4 110 iR
rPLLZ I DIV B £ {55, CLKOUTECLKOUTPZ 43
CLKOUTD3 Output .
P SRR it A B
BSHNE
% 5-3 rPLL S¥IN+43
ZH 4 HAE Y ] BRINE iR
FCLKIN “3"~"500" “100” S B R
IDIV_SEL 0~63 0 IDIV /4l RS W
IDIV 73431 2 B s 5 1 S 3 &
£, ” &, ” &, ” ?%T,:EIJ %‘%ﬁ*%
DYN_IDIV_SEL true”, “false false false: #5, EIMEZHIDIV SEL
true: A&, HJIEF(S S IDSEL
FBDIV_SEL 0~63 0 FBDIV Sl 2 A F S e B
FBDIV 734l 5 Hgh A4 il 2 55l 8)
113 ” &, ” &, ” z&?’—;fﬁj:u %‘%jif%
DYN_FBDIV_SEL true”, “false false false: #7s, Bk 5 FBDIV_SEL
true: N7, EN%${E 5 FBDSEL
2,4,8,16,32,48,
ODIV_SEL 64,80,96,112,1 | 8 ODIV/r Sl 2 H S B
28
ODIV73 4l & B A5 15 | SR N4
113 ” &, ” &, ” ?ﬁﬁiu{%%iﬁfé
DYN_ODIV_SEL true”, “false false false: #i7s, Wit HODIV_SEL
true: 3, HIEFE(E 5 ODSEL
PSDA_SEL “0000"~“1111” | “0000” FHAS B A T 2
DUTYDA_SEL “0010"~“1110” | “1000” i 2 EE A R
RN AT FTAE AR & 25 LG
113 ” &, ” &, ” %E,ﬁ#ﬁﬂ%u
DYN_DA_EN true”, “false false false: AP
true: shA&FEH|
Y
CLKOUT_FT_DIR 1'b1l 1'bl C,LKO\L_JTWEﬁﬁU‘E
- - 1'b1: Uik
CLKOUTHIA R ERE
CLKOUT _DLY_STEP |0,1,2,4 0 CLKOUT_DLY_STEP*delay(delay=
50ps)
i S EE Y58
CLKOUTP_FT_DIR 1'b1l 1'bl C,"KO\QTPMﬁﬁr%‘E
- - 1'b1: Uik
CLKOUTPil] R E
CLKOUTP_DLY_STEP | 0,1,2 0 CLKOUTP_DLY_STEP*delay(dela
y=50ps)
DYN_SDIV_SEL 2~128 (%0 |2 SDIV 4l 2 S W E
— CLKFBRJfiE
CLKFB_SEL “g‘xte;:‘naal,: “internal” internal: 3k [ P #CLKOUT i i
external: >k H/MH {55 =I5t
CLKOUTD_SRC .cLKout, “CLKOUT” CLKOUTD i 1% £
- “CLKOUTP” &

UG286-1.6
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SR 4 BUE G LoNINEN ik
CLKOUTD3 SRC "CLKOUT", “CLKOUT’ CLKOUTD33K Vi 4%
— “CLKOUTP” »
2 rPLL, CLKOUTH #:3K F CLKIN
. ” . » true: CLKINZS B rPLLE #/EH T
CLKOUT_BYPASS true”,"false false CLKOUT
false: 1EH iR
FZH4rPLL, CLKOUTPHE KR H
CLKIN
CLKOUTP_BYPASS “true”,’false” “false” true: CLKINSZ BrPLLEH/E T
CLKOUTP
false: 1E# iR
F§%rPLL, CLKOUTDHEH:kH
CLKIN
CLKOUTD_BYPASS “true”,’false” “false” true: CLKINSZ BrPLLEHE T
CLKOUTD
false: 1EH#iR
“GW1N-1",
“GW1NR-1",
“GW1N-1S”,
“GW1NZ-1",
“GW1NS-2",
“GW1NS-2C”,
“GW1NSR-2",
“GW1NSR-2C”,
“GW1NSE-2C”,
“GW1N-4",
“GW1N-4B”, . . R
DEVICE “GWINR-" GW1N-4 ST
“GW1NR-4B”,
“GW1NRF-4B”,
“GW1N-9”,
“GW1N-9C”,
“GW1NR-9”,
“GW1NR-9C”,
“GW2A-18",
“GW2AR-18",
“GW2A-55",
“GW2A-55C"
%% 5-4 IDSEL isO2H A BER
IDSEL[5:0] IDIVZH{E
111111 1
111110 2
111101 3
111100 4
111011 5
111010 6
111001 7
111000 8
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IDSEL[5:0] IDIVZHUE
110111 9
000000 64

% 5-5 FBDSEL iz A& K3 @R

FBDSEL [5:0] FDIVZ{H
111111 1
111110 2
111101 3
111100 4
111011 5
111010 6
111001 7
111000 8
110111 9
000000 64

% 5-6 ODSEL iz 0S¥ %

ODSEL [5:0] ODIVZ#i{H
111111 2
111110 4
111100 8
111000 16
110000 32
101000 48
100000 64
011000 80
010000 96
001000 112
000000 128

#+ 5-7 rPLL 18L& BB AR
SHPSDA_SELZ i TPSDARE AR 1
0000 0°

0001 22.5°
0010 45°
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SHPSDA SELHm TPSDAR & AR 1 2
0011 67.5°
0100 90°
0101 112.5°
0110 135°
0111 157.5°
1000 180°
1001 202.5°
1010 225°
1011 247.5°
1100 270°
1101 292.5°
1110 315°
1111 337.5°

# 5-8 rPLL 5=t S HBBXRE

SHDUTYDA SELIEE

HA L EE (/16)

0010

0011

0100

0101

0110

0111

1000

1001

Ol N[~ wW|DN

1010

=
(@)

1011

=
[EY

1100

=
N

1101

=
w

1110

IR
D

IS ETHIAREESEMBERE. i, HHEBIEEN “0” (0000)
i, 50% 575tk BE N “8” (1000). WRMBAIHE R “180° 7, 50% =

EL 1 E N “0” (0000).,
AT A

® # DUTYDA [3:0]> PSDA [3:0]#f, DutyCycle=1/16 x (DUTYDA [3:0]-

PSDA [3:0]).

® 3 DUTYDA [3:0]< PSDA [3:0]ff, DutyCycle=1/16 x (16+ DUTYDA
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[3:0]- PSDA [3:0])-
E!
AZZFF DutyCycle =0, 1, 5 X = Fhih it

AI LI v ) FDLY [3:018h A 4% il % t i 8 CLKOUTP LR . & —3
N 0.125ns. TRELASMB R E LIS (455 CLKOUTP #if 5 T
N FGEET (NH8hME 5 CLKOUTP R4 AR .

% 5-9 1PLL IR S HUAEX R

#OFDLY [3:0]( GWIN-1/GWIN-1S) | ¥ EAFDLY [3:0] CHARLSAF) | iR 255
0000 1111 0
0001 1110 1
0010 1101 2
0100 1011 4
1000 0111 8
[REFIE
A PAE Sk R E, A LLdEd IP Core Generator T H 74,
Verilog #i4k:
rPLL rpll_inst(
.CLKOUT(clkout),
.LOCK(lock),
.CLKOUTP(clkoutp),
.CLKOUTD(clkoutd),
.CLKOUTD3(clkoutd3),
.RESET(reset),
.RESET_P(reset_p),
.CLKIN(clkin),
.CLKFB(clkfb),
.FBDSEL (fbdsel),
.IDSEL(idsel),
.ODSEL (odsel),
.PSDA(psda),
.DUTYDA(dutyda),
.FDLY((fdly)
);

defparam rpll_inst.FCLKIN = "50";
defparam rpll_inst. DYN_IDIV_SEL = "false”;
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defparam rpll_inst.IDIV_SEL = 0;

defparam rpll_inst. DYN_FBDIV_SEL = "false";
defparam rpll_inst.FBDIV_SEL = 1;

defparam rpll_inst.ODIV_SEL = 8;

defparam rpll_inst.PSDA_SEL ="0100";
defparam rpll_inst.DYN_DA_EN = "false";
defparam rpll_inst. DUTYDA_SEL = "1000";
defparam rpll_inst. CLKOUT_FT_DIR = 1'b1;
defparam rpll_inst. CLKOUTP_FT_DIR = 1'b1;
defparam rpll_inst. CLKOUT_DLY_STEP =0;
defparam rpll_inst. CLKOUTP_DLY_STEP = 0;
defparam rpll_inst. CLKFB_SEL ="external";
defparam rpll_inst. CLKOUT_BYPASS = "false";
defparam rpll_inst. CLKOUTP_BYPASS = "false";
defparam rpll_inst. CLKOUTD_BYPASS = "false";
defparam rpll_inst. DYN_SDIV_SEL = 2;
defparam rpll_inst. CLKOUTD_SRC = "CLKOUT";
defparam rpll_inst. CLKOUTD3_SRC ="CLKOUT";
defparam rpll_inst.DEVICE = "GW1N-4";

VHDL #4k.:

COMPONENT rPLL
GENERIC(

FCLKIN:STRING:="100.0";
DEVICE:STRING:="GW1N-4";
DYN_IDIV_SEL:STRING:="false";
IDIV_SEL:integer:=0;
DYN_FBDIV_SEL:STRING:="false";
FBDIV_SEL:integer:=0;
DYN_ODIV_SEL:STRING:="false";
ODIV_SEL:integer:=8;
PSDA SEL:STRING:="0000"
DYN_DA_EN:STRING:="false";
DUTYDA SEL:STRING:="1000"
CLKOUT_FT_DIR:bit:="1"
CLKOUTP_FT_DIR:bit:="1";
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CLKOUT_DLY_STEP:integer:=0;
CLKOUTP_DLY_STEP:integer:=0;
CLKOUTD3_SRC:STRING:="CLKOUT";
CLKFB_SEL : STRING:="internal";
CLKOUT_BYPASS:STRING:="false";
CLKOUTP_BYPASS:STRING:="false";
CLKOUTD_BYPASS:STRING:="false";
CLKOUTD_SRC:STRING:="CLKOUT";
DYN_SDIV_SEL:integer:=2

PORT(

);

CLKIN:IN std_logic;

CLKFB:IN std_logic;

IDSEL:IN std_logic_vector(5 downto 0);
FBDSEL:IN std_logic_vector(5 downto 0);
ODSEL:IN std_logic_vector(5 downto 0);
RESET:IN std_logic;

RESET_P:IN std_logic;

PSDA,FDLY:IN std_logic_vector(3 downto 0);
DUTYDA:IN std_logic_vector(3 downto 0);

LOCK:OUT std_logic;
CLKOUT:OUT std_logic;
CLKOUTD:OUT std_logic;
CLKOUTP:OUT std_logic;
CLKOUTD3:0UT std_logic

END COMPONENT;

uut:rPLL

GENERIC MAP(

UG286-1.6

FCLKIN =>"100.0",
DEVICE =>"GW2A-18",
DYN_IDIV_SEL=>"false",
IDIV_SEL=>0,
DYN_FBDIV_SEL=>"false",
FBDIV_SEL=>0,
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)

DYN_ODIV_SEL=>"false",
ODIV_SEL=>8,
PSDA_SEL=>"0000",
DYN_DA_EN=>"false",
DUTYDA_ SEL=>"1000",
CLKOUT_FT_DIR=>'1",
CLKOUTP_FT_DIR=>'1",
CLKOUT_DLY_STEP=>0,
CLKOUTP_DLY_STEP=>0,
CLKOUTD3_SRC=>"CLKOUT",
CLKFB_SEL=>"internal",
CLKOUT_BYPASS=>"false",
CLKOUTP_BYPASS=>"false",
CLKOUTD_BYPASS=>"false",
CLKOUTD_SRC=>"CLKOUT",
DYN_SDIV_SEL=>2

PORT MAP(

CLKIN=>clkin,
CLKFB=>clkfb,
IDSEL=>idsel,
FBDSEL=>fbdsel,
ODSEL=>o0dsel,
RESET=>reset,
RESET_P=>reset_p,
PSDA=>psda,
FDLY=>fdly,
DUTYDA=>dutyda,
LOCK=>lock,
CLKOUT=>clkout,
CLKOUTD=>clkoutd,
CLKOUTP=>clkoutp,
CLKOUTD3=>clkoutd3
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5.1.2 IP FH

7E IP Core Generator St A, H.idi “rPLL”, FLEA M4 Eos rPLL )
FH A B EE
IP ficE

f£ IP Core Generator Ftifi %y “rPLL”, 3t rPLL /) “IP
Customization” % 1. Z%& 45 “File” FLEME. “Options” FLEME. ¥
HERAER A “Help” #%41, WK 5-2 Fias.

& 5-2 rPLL By IP Customization & OZ5#

% IP Customization ? X

rPLL &

File

Device:  |GWIN-4 | Part Number: | GWIN-LVALO144C6/15 \

Create In: |E:\IDE\test\src\gowinirpll |

File Name: |guwin_rp|l ‘ Module Name: |Guwin_rPLL ‘

Language: Verilog -
Optio
General CLkouT 2
Mode [ Bypass
@) General Mode () Advanced Mode Expected Frequency (3.125~500): | 400.000 =
PLL Phase And Duty Cycle Adjustment Tolerance (%): 0.0 T
— o @ Dynamic O Siatic VCO Divide Factor
Dynamic
[J PLL Reset [] PLL Power Down
nitial Value: |2
it Static 2
Clack Frequency (3~400): [100.000 =
. Actual Frequency: 400
Divide Factor
Dynamic CLKOUTP

[ Enable CLKOUTP Bypass

Phase And Duty Cycle Adjustment (Static)

Phase (degree): 0.0
Calculate
Duty Cycle: 0.500

CLKFB v

1. File Bt BHE

File it AL T-HC & r= £ 10 IP Bt U AR 5S1E B . rPLL Y File Bt & HE
(K145 F Al DQCE #2548, %25 % DQCE i File fid B AE.

2. Options it B HE
Options Bt B HEF T H 7 B € X E IP, Options fic EHEANE 5-2 Ais.

® General: FCE MM g, BB S B AL AT b 2 bE iR 1
A, AR RS PLL Reset.

“Mode” LTI & IP Core Bt B UM, SLFF— A “ General
Mode” FlEZii=, “Advanced Mode”;

“PLL Phase And Duty Cycle Adjustment” % i i, & % H! f) 5 2
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FLANAR A T B A X, SCRESIS B “Dynamic” A 25 1 %
“Static”;

“PLL Reset” iE&IfC & rPLL Y] Reset f[ffefiR;

“PLL Power Down” &£ iC & reset_p % F# rPLL Ab-T- 75 B AR
;—l:to

® CLKIN: R & rPLL fay NI BRI, 3 S 81 B E AN IDSEL Reset
e =,
“Clock Frequency (BiRJEHD” i & f N8R4, Yo
device W 5E;

“Divide Factor” W 7E &S FECE 0S8, CRrsh &
“Dynamic” A& “Static”, AT ATE E 2555
P EAREE, JEEAN 1~64. %7 CLKOUT [ H 45 2 A8 AH BN
device ERIITLE N, By “Calculate” 8¢ “OK”, <3 i~
WO RENARE: A CLKIN/IDIV SRR device BERIT
Clock Frequency yulH iy, H#ifi “Calculate” B “OK”, <3
PR D RS
® CLKFB: ME rPLL SImES IR AIRE 5S4 .
- BCE R RS, “ Source Yk 15 AT 1% Internal A1 External;

“Divide Factor” aJ{Em it P EMENSH, FRESEA
“Dynamic” Flig & “Static”, A oIS & 5455
FIEAREUE, JEEN 1~64, BLEASHF, #if; “Calculate”
FZHIEL “OK” #2240, SRR T iR R,

Enable LOCK: 1#Eg LOCK I,

CLKOUT: B rPLL #i i £ MR, HE VCO S5, Nl &

HH S B R B R0 2 5
“Bypass” &1 n] e & i AR E S5 B T fe
“Expected Frequency (BRZEJGH]D” £ — X FEC B IHE W)
BB CLKOUT RO, JuHl B device W€

- “Tolerance (%)” it B CLKOUT HAEE AR A1 HH (1 52 Frii 22
HRFRZE

- “VCO Divide Factor” fE =20 T L& VCO S H L Frah A%
ik “Dynamic” A& “Static”, EFSHEINT AT E 445
Bt BEARSUE, JoFA 2/4/8/16/32/48/64/80/96/112/128, FiE
ANEHE), B “Calculate” Bf “OK”, <3 HE/RE RS

o
- “Actual Frequency” SR£it5H43H ) CLKOUT SZPr#iR,
THRHFIE.

® CLKOUTP: FCE AL o RO ZAL, o EAHRS N B A LA
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FLLIRHE S, REIREAIRE R 1) Reset.
“Enable CLKOUTP” JEIRMC B ARSI b Ad G
“Bypass” 17 il it B AH 2 I Bl (1) 55 6 D) BE A5 RE 5

- “Phase And Duty Cycle Adjustment (Static)” FJ ZEE SR T
fic &Mz (Phase (degree)) F14 =%tk (Duty Cycle);

® CLKOUTD: [t & 2 AU b H B2 Js, e & 1A B 40 S S A
F, TEE oAb oy S B S H R R RE A ST B Y Reset.
“Enable CLKOUTD” TG HC B 45 A1 S H 5 g ;
- “Bypass” LI E 7 AR i H K 5% B Dh e A e s
- “Source” LI E s Eh B BPE, A%k CLKOUT A1
CLKOUTP;
- “Expected Frequency (JIFJEHD” & — MU N iC B M
Sy AR R AR, V5 H device HRIE
- “Tolerance (%) ” [t & 434t Sy o B B A 22 R0 45 o Ay S B
AR ) OV R 2
- “Divide Factor (2~128) 7 7= Zetsiz N C B 7 S s o )
NS, VU 2~128 Z [ AR, 15 & a5 s “ OK”
SRR
- “Actual Frequency” & RZ it 515t (15 AT £ H 1 S bR A
® CLKOUTD3: At E = /34l &hka H i i i .
“Enable CLKOUTD3” EWiHC B = /it i H { e ;
“Source” FEINHCE =3 A b R #hJE, Wik CLKOUT
1 CLKOUTP.
® Calculate: THEYHACE & EH.

- — B “General Mode” T, ARHEf A f H AR U HLAL B 4>
MSE. NS ER VCO S8, 5 H I SI2 A7 25 A 28 A1
AHER, i “Calculate” %4l G 23 “error” & M2/ E
W, A A B R,

- EEHER “Advanced Mode” &, AL E KIFRS IS H
S HR VCO SHR B &, HAEH, ¥ “Calculate”,
B “error” W IOPERER; GECEIER, #id “Calculate”,
B “info” T HIRNED B KT .

3. U o AE B
st B RHER 7R 1P Core IFC B 45 s BIRER,  Hn N H o 1S4
R4 Options Bt & SZi 587, 40l 5-2 Fiar.

4. Help %41
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Hd; “Help”, 7 IP Core MECEF S AT . Help T E$E IP Core
fRIME 2128 L) J2 Options £ T B 1 1 22350 1 .

IP % T
IP % RCE SERUE, 7oA DABCE SCHF “File Name” iy 44 (1 = AN S0,
PAER L B N34T 4
® P %3 “gowin_rpll.v” A5 ¥ 1) verilog BB, FR4EH P IP ECE,
FEAE SR rPLL;
° I#PF PHE R gowin_rpll_tmp.v, J9H P AL 1P S AR AR S
® P i E . “gowin_rpllipc”, FFRIINEZ SO 1P #HATACE .
!
e B IERERE S & VHDL, =4 ar A SO 4 5 408 .vhd .

5.2 PLLVR
5.2.1 RiBNT A

UG286-1.6

=z FPGA #41t  PLLVR (Phase_Locked Loop with regulator, 7 H
PR T BEARER ), I A5 N 1 2325 I RS S 3 PR R 15 5 (1 A0
HFNFAL

EAREH
%% 5-10 PLLVR & B2

ENS Yl et

NI
: ® GW1NS-4, GW1NS-4C, GWINSR-4, GW1NSR-4C,
(LittleBee®) | GWINS CWINSER.AC

e

IheesiA

PLLVR A&7 BRI PLL, AT 2145 78 I\ I Biogb AT s A Ao 1 2 |
i 2 TR A L AR R (RS AR 70 A0 5 R 7™ A AN [ A A T8 28 1 A B A

PLLVR HTERED T

PLLVR A X$ A Bl CLKIN BEAT IR HE (AT 3450, THEA K
LUy

ferkour = (fekiv * FBDIV) /IDIV

fvco = ferkour * ODIV

feLkourp = feikour/SDIV

frrp = fCLKIN/IDIV = fCLKOUT/FBDIV
!

® foiun NHIABTER CLKIN %, foikour N CLKOUT FI CLKOUTP B 445 %, foikouto
4y CLKOUTD iz, forp v PFD SAHANR
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® DIV, FBDIV. ODIV. SDIV NG 4028 SLBRF 40 & %, Bl i@

URTLE A NEFIP T ES

HOkAS BB R B E 5
® PLLVR WG E 7] &% FPGA F= i B 7t

¥ O R B E

[ 5-3 PLLVR is O =~EE

CLKIN ———>
CLKFB ———>
RESET ——>|
RESET P ——>
FBDSEL —5 >
IDSEL —75 |
ODSEL —7%—>|
DUTYDA —5 >
PSDA —77 >
FDLY —7 ]
VREN ——>|

o O

AN

N

PLLVR

— CLKOUT

——» CLKOUTP

—» CLKOUTD

—» CLKOUTD3

—» LOCK

iw A4
% 5-11 PLLVR $ O/ 4B
Uit 144 I/0 iR
CLKIN Input SEIMMANG S
CLKFB Input FAF BRI AE 5
RESET Input PLLVRE S EAMIANG S, R FAR

PLLVR <MWy (Power Down) ¥iAE S, EHFER
RESET_P Input PLLIEbypasstlF, RESET_P & T

CLKOUT/CLKOUTP/CLKOUTD/CLKOUTD3/4i i 50
FBDSEL[5:0] Input A FEHIFBDIVEUE, JEFH0~63, Shr{l ~N64-FBDSEL
IDSEL[5:0] Input FATEH|IDIVEUE, JEFE0~63, sZfnf A64-IDSEL
ODSEL][5:0] Input HATEHIODIVEUE, 2,4,8,16,32,48,64,80,96,112,128
DUTYDA[3:0] Input SSRGS
PSDA[3:0] Input L Bh & A S
FDLY[3:0] Input K A LW B A TR A5 5
VREN Input PLLVRHLJFEIA RS S, R TR
CLKOUT Output | PLLVRI 455
LOCK Output | PLLVREEfR/RES, 1 £R8iE, 0 Rkl
CLKOUTP Output | PLLVR# A AHAL AT 5 25 b 1 B e iy A5 5

12 1

CLKOUTD | ouput | B s i
CLKOUTD3 Output PLLVRZ DIV B /55, CLKOUT B¢

CLKOUTPZ:id 34343 J [ S S 5
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BYNE
% 5-12 PLLVR ¥4
ZH 4 B AE Y ] BRINE ik
FCLKIN 3~500 100 SRR
IDIV_SEL 0~63 0 IDIV/r 3 RS W
IDIV /3 4 R B A 45 ) S S 3 HE 5
DYN_IDIV_SEL true”, “false false false: #i7s, HIZEFZHIDIV SEL
true: A, HPIEF(S S IDSEL
FBDIV_SEL 0~63 0 FBDIV/ #il RS K E
FBDIV 73471 2R 5 A 15 1 S 5 sk ) 3 4115
DYN_FBDIV_SEL “true”, “false” “false” SIS "
- - ’ false: #4s, RlIEHFZSHFBDIV_SEL
true: 34, HiE$%E(5 5FBDSEL
2,4,8,16,32,48,
ODIV_SEL 64,80,96,112,1 | 8 ODIV/ il R Hi A B
28
ODIV/ 4l R A1 S H s S = HE
DYN_ODIV_SEL “true”, “false” “false” SIS ,
- - ’ false: #fiay, RlE#FEZ4ODIV_SEL
true: 4, HIE$E(S 5 ODSEL
PSDA_SEL “0000°~ “1111” | “0000” FRAL A T B
DUTYDA_SEL “0010”~ “1110” | “1000” 7 2 LU RS A 4
RN ASAT TR AL AN (5 2 L 1 ) 42 1)
DYN_DA_EN “true”, “false” “false” false: gFAE
true: sh&EH
P ey
CLKOUT FT DIR 1'b1 1'b1 CLKOUT iy i
- - 1'b1: &
CLKOUT il R¥EEE
CLKOUT_DLY_STEP 1 0.1,2,4 0 CLKOUT _DLY_STEP*delay(delay=50ps)
i S EE L
CLKOUTP_FT DR 1'b1 1'b1 CLKOUTP s B H
- = 1'b1: &
CLKOUTP il REE
CLKOUTP_DLY_STEP | 0,1,2 0 CLKOUTP_DLY_STEP*delay(delay=50ps)
DYN_SDIV_SEL 2~128 (fH%D |2 SDIV 734 REFRS W E
sinternal” CLKFB SRiFi%k
CLKFB_SEL “g'xgpnaal,: “internal’ | internal: 3k [ /4 #ECLKOUT /R
external: >k H4MHB1E 5 5t
“CLKOUT’, . , S
CLKOUTD_SRC “CLKOUTP” CLKOUT” | CLKOUTD kisiik#%
“CLKOUT”, . . S 4
CLKOUTD3_SRC “CLKOUTP” CLKOUT” | CLKOUTD3 SRikik$t
MPLLVR, CLKOUTH#:3k HCLKIN
o | P true: CLKIN 3E¢PLLVR B H:4E 1 T
CLKOUT_BYPASS true”, “false false CLKOUT
false: 1E#H# 2L
FPEPLLVR, CLKOUTPH #3K 4 CLKIN
CLKOUTP_BYPASS “true”, “false” “false” true: CLKIN 55#%PLLVR EL#:4F T

CLKOUTP

UG286-1.6
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W fEL v RIME Eitipa

false: IEH#ER

CLKOUTD_BYPASS

“true”, “false” “false”

CLKOUTD
false: IEHHR

FMPLLVR, CLKOUTDE #:3k HCLKIN
true: CLKIN s%P{%PLLVRE#/EH T

DEVICE

“‘GWINS-4”,
‘GWINS-4C",

“GWlNSR'4”\ “
W1INS-4
‘GWINSR-4C” ”G S

“‘GW1NSER-4C

i iE

!

IDSEL. FBDESL. ODSEL ui 1 RS HU R, AL 525 i LS5 rPLL AHH,
B3 rPLL.

[RiEfIL

UG286-1.6

] DUE s R iE, el L@ IP Core Generator T. B 74,

Verilog #i4k:
PLLVR plivr_inst(

);

.CLKOUT (clkout),
.LOCK(lock),
.CLKOUTP(clkoutp),
.CLKOUTD(clkoutd),
.CLKOUTD3(clkoutd3),
.VREN(vren),
.RESET(reset),
.RESET_P(reset_p),
.CLKIN(clkin),
.CLKFB(clkfb),
.FBDSEL (fbdsel),
.IDSEL(idsel),
.ODSEL (odsel),
.PSDA(psda),
.DUTYDA(dutyda),
.FDLY (fdly)

defparam pllvr_inst.FCLKIN = "50";
defparam pllvr_inst. DYN_IDIV_SEL = "false";
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defparam pllvr_inst.IDIV_SEL = 0;

defparam pllvr_inst.DYN_FBDIV_SEL = "false";
defparam pllvr_inst.FBDIV_SEL = 1,

defparam pllvr_inst.ODIV_SEL = 8;

defparam pllvr_inst.PSDA_SEL ="0100";
defparam pllvr_inst. DYN_DA_EN = "false";
defparam pllvr_inst. DUTYDA_SEL = "1000";
defparam pllvr_inst. CLKOUT_FT_DIR = 1'b1;
defparam pllvr_inst. CLKOUTP_FT_DIR = 1'b1;
defparam pllvr_inst. CLKOUT_DLY_STEP = 0;
defparam pllvr_inst. CLKOUTP_DLY_STEP = 0;
defparam pllvr_inst. CLKFB_SEL ="external";
defparam pllvr_inst. CLKOUT_BYPASS = "false";
defparam pllvr_inst. CLKOUTP_BYPASS = "false";
defparam pllvr_inst. CLKOUTD_BYPASS = "false";
defparam pllvr_inst. DYN_SDIV_SEL = 2;
defparam pllvr_inst. CLKOUTD_SRC = "CLKOUT";
defparam pllvr_inst. CLKOUTD3_ SRC = "CLKOUT";
defparam pllvr_inst.DEVICE = "GW1NS-4";

VHDL #4k.:

COMPONENT PLLVR
GENERIC(
FCLKIN:STRING:="100.0";
DEVICE:STRING:= "GW1NS-4";
DYN_IDIV_SEL:STRING:="false";
IDIV_SEL:integer:=0;

DYN_FBDIV_SEL:STRING:="false";

FBDIV_SEL:integer:=0;
DYN_ODIV_SEL:STRING:="false";
ODIV_SEL:integer:=8;

PSDA SEL:STRING:="0000";
DYN_DA_EN:STRING:="false";
DUTYDA SEL:STRING:="1000"
CLKOUT_FT_DIR:bit:="1"
CLKOUTP_FT_DIR:bit:="1";
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CLKOUT_DLY_STEP:integer:=0;
CLKOUTP_DLY_STEP:integer:=0;
CLKOUTD3_SRC:STRING:="CLKOUT";
CLKFB_SEL : STRING:="internal";
CLKOUT_BYPASS:STRING:="false";
CLKOUTP_BYPASS:STRING:="false";
CLKOUTD_BYPASS:STRING:="false";
CLKOUTD_SRC:STRING:="CLKOUT";
DYN_SDIV_SEL:integer:=2

PORT(

);

CLKIN:IN std_logic;
CLKFB:IN std_logic;
IDSEL:IN std_logic_vector(5 downto 0);

FBDSEL:IN std_logic_vector(5 downto 0);

ODSEL:IN std_logic_vector(5 downto 0);
VREN:IN std_logic;

RESET:IN std_logic;

RESET_P:IN std_logic;

PSDA,FDLY:IN std_logic_vector(3 downto 0);
DUTYDA:IN std_logic_vector(3 downto 0);

LOCK:OUT std_logic;
CLKOUT:OUT std_logic;
CLKOUTD:OUT std_logic;
CLKOUTP:OUT std_logic;
CLKOUTD3:0UT std_logic

END COMPONENT;

uut:PLLVR

GENERIC MAP(

UG286-1.6

FCLKIN =>"100.0",
DEVICE =>"GW1NS-4",
DYN_IDIV_SEL=>"false",
IDIV_SEL=>0,
DYN_FBDIV_SEL=>"false",
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)

FBDIV_SEL=>0,
DYN_ODIV_SEL=>"false",
ODIV_SEL=>8,
PSDA_SEL=>"0000",
DYN_DA_EN=>"false",
DUTYDA_SEL=>"1000",
CLKOUT_FT_DIR=>'1,
CLKOUTP_FT_DIR=>'1",
CLKOUT_DLY_STEP=>0,
CLKOUTP_DLY_STEP=>0,
CLKOUTD3_SRC=>"CLKOUT",
CLKFB_SEL=>"internal",
CLKOUT_BYPASS=>"false",
CLKOUTP_BYPASS=>"false",
CLKOUTD_BYPASS=>"false",
CLKOUTD_SRC=>"CLKOUT",
DYN_SDIV_SEL=>2

PORT MAP(

CLKIN=>clkin,
CLKFB=>clkfb,
IDSEL=>idsel,
FBDSEL=>fbdsel,
ODSEL=>o0dsel,
VREN=>vren,
RESET=>reset,
RESET_P=>reset_p,
PSDA=>psda,
FDLY=>fdly,
DUTYDA=>dutyda,
LOCK=>lock,
CLKOUT=>clkout,
CLKOUTD=>clkoutd,
CLKOUTP=>clkoutp,
CLKOUTD3=>clkoutd3
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5.2.2 1P A H

UG286-1.6

1F IP Core Generator FL1HH, H.idi “PLLVR”, FLA < &8 PLLVR

Y EPSY
IP Bip &

7£ IP Core Generator Ft[ # X “PLLVR”, #H PLLVR ¥ “IP
Customization” % H. %% A3 “File” FLEAME. “Options” FLEHE.
MR RHEEIFD “Help” 424, il 5-4 Fiw.

5-4 PLLVR HJ IP Customization B %54

‘% IP Customization

PLLVR

? x
File
Device:  |GWINS-4 | Part Number: | GWINS-LVAQNABCE/I5 |
Create In: |E:\IDE\test\src\gowin_pl\vr |
File Name: |gﬂwin_p\|\rr ‘ Module Name: |Gowin_PLLVR ‘
Language: Verilog -
Options
General CLKOUT 2
Mode [ Bypass
@ General Mode (O Advanced Mode Expected Frequency (3.125~600): IM
Tolerance (38): 0.0

PLL Phase And Duty Cycle Adjustment

[] PLL Reset [] PLL Power Down [ ] PLL Regulator

CLKIN

Clock Frequency (3~400): [100.000 =

Divide Factor

Calculate

WCO Divide Factor

Actual Frequency: 400

CLKOUTP

[] Enable CLKOUTP
Phase And Duty Cycle Adjustment (Static)
Phase (degree): |0.0

Duty Cycle: 0.500 e

1. File Bt BHE

File fc B AEH T & =48 1P &t SO A 9% 15 B - PLLVR 1) File it &
HE K4 FH A1 DQCE #1210, %22 DQCE 1] File it B HE.

2. Options At BAHE

Options Bt BHEF T H € X & IP, Options fic BHENK 5-4 s
PLLVR BCEAER A A A rPLL 825400, 12% rPLL 1) Options i &
HE. Hd#rt¥ PLL Regulator #£17 .

3. I B RAE &

S 1 s HE B R s 1P Core (RS ELA5 o BIHE R, oy A\ H s 1A S50R
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5.3 PLLO

#& Options HC B SEiT 55, WK 5-4 Fiw.
4. Help %41

By “Help”, &7 IP Core BCE(E BRI . Help T35 IP Core
FRIAE A 28 A N2 Options £ JRC B 1 17 22358 B

IP & RS

IP & AR E 5Eln, FeERERCE X “File Name” 4y 44 1 =4 S04,

PLERINBC B oA B 3EAT /241

® IP &Il 3Cff “gowin_plivr.v” SA5EEE verilog #ibk, ARIEH PRI IP BL
B, PP PLLVR;

® P it AR SO gowin plivr_tmp.v, 9 HRAE 1P B8 P AR
A

® P E . “gowin_plivripc”, F Al in# iz schxt 1P #HATHCE .

!

e B IR RE S & VHDL, =4 T A SO 44 5 4808 .vhd .

5.3.1 iGN 4A

UG286-1.6

iz FPGA SR04t 78I PLLO, SCRFIUBSIBPAmHE, WL T45 52 (0%
NPT AR AL, e EE i

B

%= 5-13 PLLO sEAR{H

Kk £ e F
/NEE® (LittleBee®) | GWIN GWIN-2
F R GWINZ | GWINZ-2
IhgesEid

PLLO SCRFVU B I8, JET-45 @ NI BhgE AT IS BhAE 2 R . o
LG AR CREAIAN A S5k = A AN IR A S, R 26 1) i L By 4
B IR Bh o, N BRTER A AT R EPGA 77 i s 0
R AR T AT

PLLO AJ DAXf 4 A B8 CLKIN HEATAZE % (EAmAn o4, AR
W

feikoura = (feLkiv * FBDIV) /IDIV
fvco = ferkoura * ODIVA
feLkourx = fIN_ODIVX/ oDIVX

ferp = fekin/IDIV = ferkoura/ FBDIV
!
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foukn NHEINIE D CLKIN A%,
feikourx = X=A/BICID, Jy AIB/C/D ili& ik i £ 45%, ODIVX Jy AIB/C/D ili&H]

it 7 AR KL

® fiy opivx : X=A/B/C/ID, Jy ODIVX K AR EP4IEE, BRINA fuco, ZRIRENSS B I 4% 5K

s FEL B A 5

forp 7'3 PFD %:’ii‘ﬁiﬁ%, ferp EEil/JWE;F/J‘a: 3MHz;
IDIV. FBDIV. ODIVX AN E 73S i 7 5 22 45, BRI AT IE i 8 AN 5] 2 40 3R 30k A5 21

=)

WIS A E 5.
® PLLO WKL HIESSH FPGA = s Tt .

IROREE

[#] 5-5 PLLO #$O0R=E

CLKIN ——»
CLKFB ——»
RESET —>

RESET P —>

RESET | —>

RESET S —>

FBDSEL —~—>|
IDSEL —2 >
ODSELA —4—>
ODSELB —4—>
ODSELC —4—»
ODSELD —4—»
DTA —~2 >
DTB —~A—>,
ICPSEL —~—>
LPFRES —~—>
PSSEL
PSDIR ——>
PSPULSE ——>
ENCLKA ——>|
ENCLKB ——>|
ENCLKC ——>
ENCLKD ——»

—>» CLKOUTA
—» CLKOUTB
PLLO ——> CLKOUTC
—» CLKOUTD

——» LOCK

w48
%% 5-14 PLLO I O+43
i 11 44 /0 ik
CLKIN Input SERERING S
CLKFB Input IR RINAG 5
RESET Input PLLEMEAE T, mHFA R
RESET_P Input PLLKWr (Power Down) 5%, @A
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W4 110 iR
op S . =n N7
RESET | Input WIDIVIEE NS S, WERESETIHAEAIDIVIE AL, T
EEE
RESET_S Input X EIBICIDIX 3, 1w HL T4 %K
FBDSEL[5:0] Input A1 HIFBDIVEUE, JEH0~63, sfrE N64-FBDSEL.
IDSEL[5:0] Input HIASEHIDIVEUE, JEHI0~63, 92Fr{l N64-IDSEL.
ODSELA[6:0] Input A TEH|IODIVARUE, uFE0~127, SZBR{H A128-ODSELA.
ODSELB[6:0] Input HAEHIODIVBEUE, uFE0~127, SZBR{H ~128-ODSELB.
ODSELCI6:0] Input FAEHIODIVCHUE, JEF0~127, SZfrfi N128-ODSELC.
ODSELD[6:0] Input FAEHIODIVDEUE, JEH0~127, SZfrfi N128-ODSELD.
DTA[3:0] Input A HICLKOUTAR) 5 2 L
DTB[3:0] Input BT HICLKOUTBH 5 2 L
ZhAs s N , V[ Fr , O
|CPSEL[4:0] Input Z?JJ;?E%IJICPEE/JIL?(/J\ HLL BE A B 3 K38 K, B 0B
HL AR/ o
_ HASEHILPFRES K/, LPFRESHUETEH H/NEIK, A
LPFRES[2:0] Input RO~R7, ROMBIfH A, RIM B 5/
PSSEL[1:0] Input SR A S EIE kB
PSDIR Input AR S 7 1A
PSPULSE Input BT AL AL Bl B ik v
BNAS YR A TE I By A e, 25 AR FH S AS A R U (R 75 RS
ENCLKA Input Z¥(CLKOUTA_EN = "TRUE".
BNAS 1 ] BIE TE B b A AR, AR B 8 e I [R) B 75 A s
ENCLKB Input Z¥CLKOUTB_EN = "TRUE",
Bl A CHRIE e H (R B, 22 A8 FH sl A5 M3 R U [RI ) 75 s
ENCLKe input ZHCLKOUTC_EN = "TRUE".
Bl Ya | DI b A R, 25 AR FH AR U R B) 75 i s
ENCLKD Input %%¥CLKOUTD_EN = "TRUE".
CLKOUTA Output AJETE I B
CLKOUTB Output B 1 iy
CLKOUTC Output ClaiE i
CLKOUTD Output DI IE I i
LOCK Output PLLBUERNME S, 1R RBUE, ORRK.
SENAR
%% 5-15 PLLO £ /T43
ZH 4 HUE YE ERINE Eiiipa
FCLKIN “3"~"400" “100.0” Z P (MHZ)
MR R B ARE, R SZhR
DIV SEL 0-63 0 DIV SRR AN VLR, AT RS BRI E
- N1~64.
IDIV J3 40 R s A 45 ) S 4 sl sl A5 5 1)
« - o | , ERsputEd
DYN_IDIV_SEL TRUE”, “FALSE” | “FALSE FALSE: Wi, HIf#Z5IDIV SEL.
TRUE: 3%, BIE$(55IDSEL.
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SR

W fEL v

FRIME

Eiiipay

FBDIV_SEL

0~63

FBDIV/ I A AS B E, 6N SZFREL
i H1~64.

DYN_FBDIV_SEL

“TRUE”, “FALSE”

“FALSE”

FBDIV /it 2 £ i 515 6| 2 8k ah 5%
Gl EREpit=
FALSE: #45,
FBDIV_SEL.
TRUE: Zj] ) Eﬂiﬁ*% %%FBDSELQ

H £ 24

ODIVA_SEL

1~128

ODIVAZ A M S I E

DYN_ODIVA_SEL

“TRUE”, “FALSE”

“FALSE”

ODIVAZM 2B F A B W SR ah &4
Ik EREpvites

FALSE: ##%s, Rl ZS4(ODIVA_SEL
TRUE: #%%, Rli%#(550ODSELA

ODIVB_SEL

1~128

ODIVB/ i Z 8 S W E

DYN_ODIVB_SEL

“TRUE”, “FALSE”

“FALSE”

ODIVB73 4l Z 5 F S 15 S B s ah &1
5 Tk

FALSE: ¥4,
ODIVB_SEL.
TRUE: #h%s, RIiE#(55ODSELB.

HlE S

ODIVC_SEL

1~128

ODIVCH Bl R EFR S W E

DYN_ODIVC_SEL

“TRUE”, “FALSE”

“‘FALSE”

ODIVC/ 4l R s 15 i S s 4%
Gk R

FALSE: ##4s,
ODIVC_SEL.
TRUE: 3%, Blit$%{55ODSELC.

HlE S

ODIVD_SEL

1~128

ODIVD M #ll R B S W E

DYN_ODIVD_SEL

“TRUE”, “FALSE”

“FALSE”

ODIVD 74l & i S 15 | S B s 4%
HilME S ik
FALSE: #4,
ODIVD_SEL.
TRUE: 3%, BiE##(550ODSELD.

HIBVEE S

CLKOUTA_EN

“TRUE”, “FALSE”

“TRUE”

A EE R L AR

CLKOUTB_EN

“TRUE”, “FALSE”

“TRUE”

B I E I i Al RE

CLKOUTC_EN

“TRUE”, “FALSE”

“TRUE”

C EIE i H R

CLKOUTD_EN

“TRUE”, “FALSE”

“TRUE”

D JEIE R B i RE

DYN_DTA_SEL

“TRUE”, “FALSE”

“FALSE”

A JEIE 5 RO FR SR T S BEE S
G S IR

FALSE: &4, ENEHESH
CLKOUTA DT DIR &
CLKOUTA_DT_STEP.

TRUE: zh%s, BliER(E5DTA.

DYN_DTB_SEL

“TRUE”, “FALSE”

“FALSE”

B I 57 Lo S S 5 EEh S
MG Tk

FALSE: &4, RIEHFESH
CLKOUTB_DT _DIR &
CLKOUTB_DT_STEP.

TRUE: zh%s, BliE#E(E5DTB.

CLKOUTA DT _DIR

1'b1, 1’b0

1'b1

A JEIE 5 LR SR T 18]

UG286-1.6
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W fEL v

FRIME

Eiiipay

1'bl:+ SR, PAEFAIRXSE ARk
i
1'b0: - 7LD,
.

PR B0 55 ik

CLKOUTB_DT DIR

1'b1, 1’b0

1'b1

B & 7 RS TR T 1)

1'ol:+ HAEEHEIN, PLETHEX 5y
e, T R

1'00: - AL, PUT R 5 etk
HE, HE LTHE.

CLKOUTA_DT_STEP

0,124

A JEIE 5 RSO, B
50ps.

CLKOUTB_DT_STEP

0,1,2,4

B 1HIE 5 LLE ARG, R
50ps.

CLKA_IN_SEL

2’b00,2'b01,2'b1
1

2’b00

ODIVA #i Nk £
2’b00/2’b01: K HVCOHih
2’b11: 55K HCLKIN

CLKA_OUT_SEL

1'b0, 1’b1

1'b0

A S TE S R YR B
1’b0: K 5 ODIVAR %
1'b1: #rtH i Bh 5% 4k 5 CLKIN

CLKB_IN_SEL

2’b00,2'b01,2’b1
0,2’b11

2’00

ODIVBHi NI e i 1 3%
2'b00/2'b01: 3k HVCO%iH
2'b10: ZiHkKHCLKCAS_A
2’b11: 53K HCLKIN

CLKB_OUT_SEL

1'b0, 1’b1

1'b0

B3 4 L IR B SR YR e 4
1’b0: K E ODIVB %
1'b1: % sh 5% %k [ CLKIN

CLKC_IN_SEL

2’b00,2’'b01,2’b1
0,2’b11

2’b00

ODIVC #ii NI ke it 3%

2'b00/2'b01: K HVCO%iH
2'b10: K HCLKCAS_B
2'b11: 558K HCLKIN

CLKC_OUT_SEL

1'b0, 1’b1

1'b0

Cl I it s SR R e 4%
1’b0: K HODIVCIF#iH . »
'b1: i I8l 5% %k H CLKI.

CLKD_IN_SEL

2'b00,2'b01,2’b1
0,2’b11

2’b00

ODIVD#ij N IS4 sfe s i £
2'b00/2’b01: K HVCO%iH .
2'b10: 2K HCLKCAS_C.
2'b11: 55K H CLKIN,

CLKD_OUT_SEL

1'b0, 1’b1

1'b0

D3 IE ¥ H B B R PR
1’b0: K 4 ODIVDI % .
'b1: i i Bh 5% B8k H CLKIN.

CLKFB_SEL

“‘INTERNAL”,
“‘EXTERNAL”

“‘INTERNA
LH

CLKFBRF i FE
INTERNAL: >KH N CLKOUTA X Ito
EXTERNAL: >RHAMTES R,

DYN_DPA_EN

“TRUE”, “FALSE”

“FALSE”

ENAS AR A AL RE

DYN_PSB_SEL

“TRUE”, “FALSE”

“FALSE”

BilIE ML R S S HEsh &1
ik EReprtes

FALSE: &4, HNEHESH
PSB_COARSE & PSB_FINE TRUE.
shas, BliEFRDPAZI&(ES (PSSEL&

UG286-1.6
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W fEL v

FRIME

Eiiipay

PSDIR& PSPULSE) ks, [FIN 7
DYN_DPA_EN="TRUE".

DYN_PSC_SEL

“TRUE”, “FALSE”

“FALSE”

CIlTBE AL A S 1 S B &%
ik EReputes

FALSE: &4, HIIEHEZSH
PSC_COARSE & PSC_FINE TRUE.
B, WiEFEDPASIE(ES (PSSEL&
PSDIR& PSPULSE) Ks:Hi, [N
DYN_DPA_EN="TRUE".

DYN_PSD_SEL

“TRUE”, “FALSE”

“FALSE”

D IE A AL A B E S | S B sl &%
ik EReputes

FALSE: 4, HEIEHESH
PSD_COARSE & PSD_FINE TRUE.
A, EEIRDPAZIA(ES (PSSEL&
PSDIR& PSPULSE) KszHl, [AI 7
DYN_DPA_EN="TRUE".

PSA_COARSE

0~127

AEIE AR AR A E

PSA_FINE

0~7

AHTE R O S B A

PSB_COARSE

0~127

BilE AL R S 1 B

PSB_FINE

vy

RIS WA

PSC_COARSE

0~127

9]

PSC_FINE

0~7

CIEMB MRS E

PSD_COARSE

0~127

DiBEAH AL FH R S i E

PSD_FINE

0~7

[elNeolNolNolNollNolNol Nl

DB AR R F S i E

DTMS_ENB

“TRUE”, “FALSE”

“FALSE”

iHE
iHE
iHE
iHE
HEIE AR A i SR E

B
R
FALSE: 50% 5 =Lt o

TRUE: DYN_PSB_SEL=“TRUE"I
EPSB_COARSE& PSB_FINEfE N
falling edge, 4G sh&MAIHEENE N
rising edge LI BN & 25 LI (falling
edge - rising edge) .

(ODIVB=2~128) %% Hhiff s

~

DTMS_ENC

“TRUE”, “FALSE”

“FALSE”

Cifiid (ODIVC=2~128) &7 ifHfd
R

FALSE: 50% 5 =S Lt o

TRUE: DYN_PSC_SEL="TRUE”It} #%
EPSC_COARSE& PSC_FINEfF N
falling edge, 4G sh&MAIHEENE N
rising edge LI BN & 25 LI (falling
edge - rising edge) .

DTMS_END

“TRUE”, “FALSE”

“FALSE”

DiEiE (ODIVD=2~128) 45 thif %
R

FALSE: 50% 5 =Lt o

TRUE: DYN_PSD_SEL=“TRUE"I} ¥
EPSD_COARSE& PSD_FINEfE N
falling edge, & sh&MAIARENEN
rising edge sl ah 4 o5 ¥ L% (falling

UG286-1.6

57(101)




5 R b

5.3 PLLO

ZH 4 BB G BRINME it
edge - rising edge) .
“ , o | , | WEESIAS(ESRESET_I, # i Bl H
RESET_LEN TRUE', "FALSE" | "FALSE RESET I, #EiZZHINTRUE
eSSBS S RESET.S, & B H
RESET_S_EN “TRUE”, “FALSE” | “FALSE” | RESET _Siiil, FkizsHikN
TRUE.
ICPSELF& I S s S EhE S
DYN_ICP_SEL TRUE”, “FALSE” | “FALSE FALSE: 4, HI3EE55ICP SEL.
TRUE: #ha, Blik#5h& 15 5 1CPSEL.
ICPHLR AW E
5'HXXXXX, 5'OXXXXX: Ko Bat HIF R E
ICP_SEL 5'b00000~5'0111 | 5'bXXXXX | %%, HIATE RO,
11 5'b00000~5'h11111: A #H EHITH
B, TIREFEEESHENRE.
LPRREF# &% S8 alish S 165 5
Pk Es
DYN_RES_SEL “TRUE”, “FALSE” | “FALSE” | FALSE: #4s, Elik##Z3LPR_REF.
TRUE: #h#, BIEESES
LPFRES.
7'HXXXXXXX,
7'b0000000(RO), LPRRESE S HE
;:388888%(2?1 TOXXXXXXX: RoRtE4: Hahit 5t
PR REF 7.b0000100ER3§’ TOXXXXX | WEIZZH, HPAT L.

— , T XX 7'b0000000~7'01000000 (H:H184MHx
7'b0001000(R4), i b
7'b0010000(R5), f6) - P aE®HETBE, WRYERE
7'b0100000(R6), FEXF RO J\AME A BRI HE
7'b1000000(R7)

% 5-16 IDSEL i O &M x R

IDSEL][5:0] IDIVF & ZSHUE IDIVSEZFRE
111111 0 1

111110 1 2

111101 2 3

111100 3 4

111011 4 5

111010 5 6

111001 6 7

111000 7 8

110111 8 9

000000 63 64
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%= 5-17 FBDSEL i1 & ¥ xR %

FBDSEL [5:0]

FBDIVER &S HUH

FBDIVSLFHi

111111

111110

111101

111100

111011

111010

111001

111000

110111

| N o O f W| N| | O

OO |IN|OO|a || W|IN|F

000000

= 5-18 ODSELX (X=A/B/C/D) i [1S¥xR%

ODSELX [6:0]

ODIVX #&Z5E

ODIVX SZFrE

1111111

1111110

1111101

1111100

1111011

1111010

1111001

1111000

1110111

O O N| O O] | W N|

OO |(INfoOO|O| P W|IN|F

0000000

iEVATE 3

PLLO SCHRAAIALIARE, 7 Aif AL BB AR B P20, 3

TR EE A B/C/D @B R . HSMALR R ET K E S

PSX_COARSE 1 PSX_FINE (X=A/B/C/D) HSzHl. ShAHMAHEEL S
5 PSSEL. PSDIR. PSPULSE k:2#i,, PSSEL F Tk #:iEiE, PSDIR
FSkedzd s e, —4 PSPULSE fiki T %7 DYN_FINE /A& 1,

DYN_FINE Lok Fi#iff DYN_COARSE Jin 1 sk 1 #:4F, Hrh

DYN_COARSE fI{& /T ODIV.

RO B mT AR AR T 1 A SORBCE TS (BL B @IENED,

ps = (FINE_B/8 + COARSE_B)/ODIVB * 360

E!
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® DYN_FINE 71 DYN_COARSE 2 i1 DPA =N #6155, @it PSSEL. PSDIR.
PSPULSE Bt &7 4

® FINE_B it DYN _PSB_SEL #1574 DYN_FINE_B =424 PSB_FINE,
COARSE_B Hifiid DYN_PSB_SEL #1517 DYN_COARSE_B Zi#&54
PSB_COARSE:

® HHALIHEELL CLKOUTA JydtuE, F7dF AJEiE (L B IEE AHD ALK SRR,
B iEE FE AR A BIE 2 6], 77— ODIVB iy AB 8 — AR GEIR,, 75 B
B3t 35K DYN_COARSE % 1.

i 25 B
PLLO #ha 5 25 L i X B/IC/D MBS RF. (a8t XunF,
Duty cycle = (falling edge — rising edge)/ cycle_period

Hrh falling edge I B 2 HFFSHB R EHRE, & XN DUTY, rising
edge 117 B 2 H B % B PHASE $tE, DYN_FINE Al
DYN_COARSE & Hi DPA ﬁiﬂ’]?\]*ﬂf:ﬂ? T 225 M AL R B o A O R IR
DUTY #1 PHASE (it H ARG (LA B & NH]D:

DUTY = (PSB_FINE/8 + PSB_COARSE)
PHASE = (DYN_FINEB/8 + DYN_COARSEB)
A S
® 7 DUTY> PHASE Itf, DutyCycle= (DUTY- PHASE)/ ODIVB.
® 7 DUTY< PHASE Itf, DutyCycle= (DUTY- PHASE)/ODIVB + 1.
T

® ODIV=1 B AR S L%, 57y 50%:
® ODIV>=2 I}, DUTY- PHASE A"37#F (-0.5, 0.5)2[8] 14 .

5 2 EL A

PLLO HJ A/B I TE SCHF 7 4% EfloR , B 5 28 EE RO 5 Tl A B R S8,
SCREFRS MBI AT ORI 09 b1 W5 F R ERS, o528 b in
PR T RO 10 B, T ETHEIERS, AN

#* 5-19 PLLO =LA R
i 2 He A 7 i i 25 b K P i 7 EUARA S I
0 0
, 1 -50ps
b0 2 -100ps
4 -200ps
0 0
: 1 +50ps
1 2 +100ps
4 +200ps
E!

® [1JA:Z% CLKOUTA DT _DIR/3 % DTA[3] B: %% CLKOUTB_DT_DIR/{Z 5 DTB[3].
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® [2]A: % CLKOUTA_DT_STEP {55 (7 - DTA[2:0]) B: %1 CLKOUTB_DT_STEP
5{55(7 - DTB[2:0]).
A. B @B AR RN B, X B s e AT 5 A e, BLA
BN P22, BAREK 7K 5-6 & 5-7 Fis.
[# 5-6 B ifi# G =L RAR FE(RASE A 1'b1, HKA1)
CLEOUTA f 1 f f f f

T

CLKOUTB 4 + 4 4 | 4 | 4

[ 5-7 B iEiE & & bR ER R B (RUA75 [29 1'00, KA 1)

CLKOUTA i $ $ $

-+
CLKOUTB £ { { £
ICPSEL/LPFRES #% &

PLLO % ¥F ICPSEL 1 LPFRES W% B, fliHEiHASMshAs. s H
ARG PR R ERE, HSHEUAN X, SaBtEashitEnE, &5
WEZSHTRYE T EASHOLRINECE .

ICPSEL [ HUEYE FE FH /N B R 2638 m, - mT LAkl 434 ICP1,
ICP2, ...... ICPN...... ICP31, ICP32, —1L 3214, ICP1 X /My H,
ICP32 X M RHTHLYE; ICP MHUE, @PERIaT LAY N BRI ICP ok,
N #&/N ICP /)N,

LPRRES HUE G E H/M8K, N RO, R1, R2, R3, R4, R5, R6,
R7. RO XM A H B i, R7 XN Sat /Mo T LA g
R7->250KHz, R4->1.6MHz, R1->12MHz.

[REGIHE
A DA E Sk R s, AT LLEd IP Core Generator T HF74 .
Verilog #i4k:

PLLO pllo_inst (
.LOCK(lock),
.CLKOUTA(clkouta),
.CLKOUTB(clkoutb),
.CLKOUTC(clkoutc),
.CLKOUTD(clkoutd),
.CLKIN(clkin),
.CLKFB(clkfb),
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.RESET (reset),
.RESET_P(reset_p),
.RESET_I(reset_li),
.RESET_S(reset_s),
.FBDSEL (fbdsel),
.IDSEL(idsel),
.ODSELA(odsela),
.ODSELB(odselb),
.ODSELC(odselc),
.ODSELD(odseld),
.DTA(dta),
.DTB(dtb),
ICPSEL(icpsel),
.LPFRES(Ipfres),
.PSSEL(pssel),
.PSDIR(psdir),
.PSPULSE(pspulse),
.ENCLKA(enclka),
.ENCLKB(enclkb),
.ENCLKC(enclkc),
.ENCLKD(enclkd)

defparam pllo_inst.FCLKIN = "100";

defparam pllo_inst.DYN_IDIV_SEL = "FALSE";
defparam pllo_inst.IDIV_SEL = 0;

defparam pllo_inst.DYN_FBDIV_SEL = "FALSE";
defparam pllo_inst.FBDIV_SEL = 0;

defparam pllo_inst.DYN_ODIVA_SEL = "FALSE";
defparam pllo_inst. ODIVA_SEL = 4;

defparam pllo_inst.DYN_ODIVB_SEL = "FALSE";
defparam pllo_inst.ODIVB_SEL = 4;

defparam pllo_inst.DYN_ODIVC_SEL ="FALSE";
defparam pllo_inst.ODIVC_SEL = 4;

defparam pllo_inst.DYN_ODIVD_SEL = "FALSE";
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defparam pllo_inst.ODIVD_SEL = 4;

defparam pllo_inst. CLKOUTA_EN = "TRUE";
defparam pllo_inst. CLKOUTB_EN = "FALSE";
defparam pllo_inst. CLKOUTC_EN = "FALSE";
defparam pllo_inst. CLKOUTD_EN = "FALSE";
defparam pllo_inst. DYN_DTA_ SEL ="FALSE";
defparam pllo_inst.DYN_DTB_SEL ="FALSE";
defparam pllo_inst. CLKOUTA_DT_DIR = 1'b1;
defparam pllo_inst. CLKOUTB_DT_DIR =1'b1;
defparam pllo_inst. CLKOUTA_DT_STEP = 0;
defparam pllo_inst. CLKOUTB_DT_STEP = 0;
defparam pllo_inst. CLKA_IN_SEL = 2'b00;
defparam pllo_inst. CLKA_OUT_SEL = 1'b0;
defparam pllo_inst.CLKB_IN_SEL = 2'b00;
defparam pllo_inst. CLKB_OUT_SEL = 1'b0;
defparam pllo_inst. CLKC IN_SEL = 2'b00;
defparam pllo_inst. CLKC_OUT_SEL = 1'b0;
defparam pllo_inst.CLKD IN_SEL = 2'b00;
defparam pllo_inst.CLKD_OUT_SEL = 1'b0;
defparam pllo_inst. CLKFB_SEL = "INTERNAL";
defparam pllo_inst. DYN_DPA_EN = "FALSE";
defparam pllo_inst. DYN_PSB_SEL = "FALSE";
defparam pllo_inst. DYN_PSC_SEL = "FALSE";
defparam pllo_inst. DYN_PSD_SEL = "FALSE",
defparam pllo_inst.PSA_COARSE = 0;
defparam pllo_inst.PSA_FINE = 0;

defparam pllo_inst.PSB_COARSE = 0;
defparam pllo_inst.PSB_FINE = 0;

defparam pllo_inst.PSC_COARSE = 0;
defparam pllo_inst.PSC_FINE = 0;

defparam pllo_inst.PSD_COARSE = 0;
defparam pllo_inst.PSD_FINE = 0;

defparam pllo_inst. DTMS_ENB = "FALSE";
defparam pllo_inst.DTMS_ENC = "FALSE",
defparam pllo_inst. DTMS_END = "FALSE";
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defparam pllo_inst.RESET _|_EN ="FALSE";
defparam pllo_inst RESET_S_EN = "FALSE";
defparam pllo_inst.DYN_ICP_SEL = "FALSE";
defparam pllo_inst.ICP_SEL = 5'bXXXXX;
defparam pllo_inst. DYN_RES_SEL = "FALSE";
defparam pllo_inst.LPR_REF = 7'bXXXXXXX;

VHDL itk
COMPONENT PLLO
GENERIC (
FCLKIN : STRING :="100.0"
DYN_IDIV_SEL : STRING :="FALSE";
IDIV_SEL : integer := 0;
DYN_FBDIV_SEL : STRING :="FALSE",
FBDIV_SEL : integer := 0;
DYN_ODIVA_ SEL : STRING :="FALSE";
ODIVA_SEL : integer := 4;
DYN_ODIVB_SEL : STRING :="FALSE";
ODIVB_SEL : integer := 4;
DYN_ODIVC_SEL : STRING :="FALSE";
ODIVC_SEL : integer := 4;
DYN_ODIVD_SEL : STRING :="FALSE";
ODIVD_SEL : integer := 4;
CLKOUTA_EN : STRING :="TRUE";
CLKOUTB_EN : STRING :="TRUE";
CLKOUTC_EN : STRING := "TRUE";
CLKOUTD_EN : STRING :="TRUE";

DYN_DTA _SEL : STRING :="FALSE";
DYN_DTB_SEL : STRING := "FALSE";
CLKOUTA_DT_DIR : bit :="1"
CLKOUTB_DT_DIR : bit:="1"
CLKOUTA_DT_STEP : integer :=0;
CLKOUTB_DT_STEP : integer :=0;
CLKA _IN_SEL : bit_vector :="00";
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CLKA_OUT_SEL : bit :='0";
CLKB_IN_SEL : bit_vector :="00";
CLKB_OUT_SEL : bit :='0";
CLKC_IN_SEL : bit_vector :="00";
CLKC_OUT_SEL : bit :='0";
CLKD_IN_SEL : bit_vector :="00";
CLKD_OUT_SEL : bit :='0";
CLKFB_SEL : STRING :="INTERNAL";
DYN_DPA EN : STRING :="FALSE";
DYN_PSB_SEL : STRING := "FALSE";
DYN_PSC_SEL : STRING :="FALSE",
DYN_PSD_SEL : STRING := "FALSE";
PSA COARSE : integer := 0;
PSA_FINE : integer := 0;
PSB_COARSE : integer := 0;
PSB_FINE : integer := 0;
PSC_COARSE : integer := 0;
PSC_FINE : integer := 0;
PSD_COARSE : integer := 0;
PSD_FINE : integer := 0;

DTMS_ENB : STRING :="FALSE";
DTMS_ENC : STRING := "FALSE";
DTMS_END : STRING := "FALSE";
RESET_|_EN : STRING :="FALSE";
RESET S EN : STRING :="FALSE";
DYN_ICP_SEL : STRING := "FALSE";
ICP_SEL : std_logic_vector(4 downto 0) := "XXXXX";
DYN_RES_SEL : STRING := "FALSE";
LPR_REF : std_logic_vector(6 downto 0) := "XXXXXXX"

PORT (

CLKIN : IN std_logic;

CLKFB : IN std_logic:='0";
RESET,RESET_P : IN std_logic:='0';
RESET I,RESET_S : IN std_logic:='0";
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IDSEL,FBDSEL : IN std_logic_vector(5 downto 0);

ODSELA, ODSELB, ODSELC, ODSELD : IN
std_logic_vector(6 downto 0);

DTA, DTB : IN std_logic_vector(3 downto 0);
ICPSEL : IN std_logic_vector(4 downto 0);
LPFRES : IN std_logic_vector(2 downto 0);
PSSEL : IN std_logic_vector(1 downto 0);
PSDIR,PSPULSE : IN std_logic;
ENCLKA,ENCLKB,ENCLKC,ENCLKD : IN std_logic;
LOCK : OUT std_logic;
CLKOUTA : OUT std_logic;
CLKOUTB : OUT std_logic;
CLKOUTC : OUT std_logic;
CLKOUTD : OUT std_logic
);
END COMPONENT;
uut:PLLO
GENERIC MAP(
FCLKIN : STRING =>"100.0"
DYN_IDIV_SEL =>"FALSE";
IDIV_SEL => 0;
DYN_FBDIV_SEL=>"FALSE";
FBDIV_SEL => 0;
DYN_ODIVA_SEL =>"FALSE";
ODIVA_SEL => 4;
DYN_ODIVB_SEL=>"FALSE";
ODIVB_SEL => 4;
DYN_ODIVC_SEL =>"FALSE";
ODIVC_SEL => 4;
DYN_ODIVD_SEL=>"FALSE";
ODIVD_SEL => 4;
CLKOUTA_EN =>"TRUE";
CLKOUTB_EN =>"TRUE",
CLKOUTC_EN =>"TRUE";
CLKOUTD_EN =>"TRUE";
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DYN_DTA_SEL =>"FALSE";
DYN_DTB_SEL =>"FALSE";
CLKOUTA DT DIR => "1}
CLKOUTB_DT_DIR =>"'1";
CLKOUTA _DT_STEP => 0;
CLKOUTB_DT_STEP => 0;
CLKA_IN_SEL => "00";
CLKA_OUT_SEL =>'0;
CLKB_IN_SEL => "00";
CLKB_OUT_SEL =>'0;
CLKC_IN_SEL =>"00";
CLKC_OUT_SEL => 0}
CLKD_IN_SEL =>"00";
CLKD_OUT_SEL =>'0}
CLKFB_SEL => "INTERNAL";
DYN_DPA_EN => "FALSE";
DYN_PSB_SEL => "FALSE";
DYN_PSC_SEL => "FALSE";
DYN_PSD_SEL => "FALSE";
PSA_COARSE => 0;
PSA_FINE => 0;
PSB_COARSE => 0;
PSB_FINE => 0;
PSC_COARSE => 0;
PSC_FINE => 0;
PSD_COARSE => 0;
PSD_FINE => 0;
DTMS_ENB => "FALSE";
DTMS_ENC => "FALSE";
DTMS_END => "FALSE";
RESET | _EN => "FALSE";
RESET_S_EN => "FALSE";
DYN_ICP_SEL => "FALSE";
ICP_SEL => "XXXXX";
DYN_RES_SEL => "FALSE";

67(101)




5 ARG 5.3 PLLO

LPR_REF => "XXXXXXX"

)

PORT MAP(

LOCK=>lock,
CLKOUTA=> clkouta,
CLKOUTB=>clkoutb,
CLKOUTC=>clkourtc,
CLKOUTD=>clkoutd,
CLKIN=>clkin,
CLKFB=>clkfb,
RESET=>reset,
RESET_P=>reset_p,
RESET |=>reset i,
RESET_S=>reset_s,
FBDSEL=>fbdsel,
IDSEL=>idsel,
ODSELA=>o0dsela,
ODSELB=>0dselb,
ODSELC=>o0dselc,
ODSELD=>o0dseld,
DTA=>dta,
DTB=>dtb,
ICPSEL=>icpsel,
LPFRES=>Ipfres,
PSSEL=>pssel,
PSDIR=>psdir,
PSPULSE=>pspulse,
ENCLKA=>enclka,
ENCLKB=>enclkb,
ENCLKC=>enclkc,
ENCLKD=>enclkd

5.3.2 IP

7f IP Core Generator AiH1, i “PLLO”, FiiAil4s Eox PLLO
FRIFE 515 EE .,
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IP Bi &

7£ IP Core Generator S XU “PLLO”, #H PLLO ] “IP
Customization” % 1. Z%& 3 “File” FLEME. “Options” FLEAME. ¥
HERAER A “Help” #%4, WK 5-8 Fias.

5-8 PLLO B IP Customization B Q0445

% IP Customization ? X
PLLO =
Rehd
File
Device: | GWIN-2 | Part Number: |GWIN-LV2LQ100XC7/16 |
Create In: |D:\test\src\gowin_p|lo |
File Mame: |gowin_p|lo | Module Name: |Gowin_PLLO |
Language: Verilog -
Options
"
General CLKOUTA
(® General Mode () Advanced Mode [] Bypass Enable CLKOUTA Divider
Optional Port Expected Frequency(3.125~800): |400.000
—®ck kouta PLL Phase And Duty Cycle Adjustment Tolerance(%]: 0o

Actual Frequencey:
VCO Divider Factor

@ Dynamic (O Static

[ Clock Enable Ports

Dynamic Initial Value: |1
CLKIN Static
Clock Frequency(3~400): [100.000 5 Duty Trim
Divider Factor
(O Dynamic @ Static
Dynamic Static |1 |+ Static

®) Rising () Falling

CLKFB stap [} b v
< >

VCO Frequency:

Cancel Help

1. File it B HE
File o B HEH THCE P~ A1) 1P Bt USRS B . PLLO H File it &
MEF) {8 FH AT DQCE #1121, 1523 DQCE H11 File AL B HE .

2. Options it & HE
Options ECEHEF T H /- E € X & IP, Options fit BAE 1K 5-8 iR,

UG286-1.6

General: it & IP Core Bt & FI R, CFF— A “General Mode”
FEgiki, “Advanced Mode”;

Optional Port: & i AR AN 5 25 LL B sh 4 . A =URT g
PLLO %t I o

“PLL Phase And Duty Cycle Adjustment” 1% 3 it & % it (1) 5 %5
FE AR A B 5K, SCRFBAS A% “Dynamic” FH#ERAS Ui 5
“Static”;

“Clock Enable Ports 7% I & 18 58 PLLO Fr)fan H B8 ) it 11 5
CLKIN: AE PLLO By ABEIHISR, S I E .
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“Clock Frequency (BTG Bl & AR 5R, LN
3~400MHz;

- “Divide Factor” AJ{EE BN N E 0S5, LR85
“Dynamic” A& “Static”, AT ATE E 2555
HIEAREE, JEEAN 1~64. %5 CLKOUT %t 42 A LEAH N
device ZRIITEE AN, Hidr “Calculate” B “OK”, <33R
W IOHRENRE: & CLKIN/IDIV IR AR device BRIT
Clock Frequency Julf iy, H#ifi “Calculate” B “OK”, <3
PR B O RER,

“VCO Frequency” NitHAZ2IK VCO K, Hik.
® CLKFB: HE PLLO [imb &t BJRAE IS4 .

- BOE I RS, “ Source "1k I A 1k FE Internal A1 External;
“Divide Factor” aJfEm it ML EMENSE, FRaSEA
“Dynamic” Mz “Static”, FFASH AT nl il E H412 5
FIEAREUE, JEEN 1~64, BLEASHF, #if; “Calculate”
FZHIEL “OK” #2240, SRR T IR R,

® |[CP andLPF

- ICPSEL ETIACE ICP Hiit, X% “Dynamic” FIFHZS
W “ Static”, EABATAEE ICP BiAE, WWHEH N
ICP1~ICP32, ERiINA X, KB -&HIHEHME

- LPFRES &L & @k HPH, ZFsh& % “Dynamic” 1
FrA AR “Static”, #AKXTAACE RES HARME, JEFEN
RO~R7, BRIANA X, RpBMHSEITHEIACE.

® PLL Reset
“PLL Reset” &AL E PLLO ] RESET {#feti=;

“PLL Power Down” JETAC E RESET_P ¥ IH{# PLLO 4b-F77
AR

“CLKIN Divider Reset” &I & {# 5 RESET I,

“CLKOUTB/CLKOUTC/CLKOUTD Divider Reset” i&ITific &
ffift RESET_S.

® Enable LOCK: fi#ifit LOCK i,

® CLKOUTA: [t & A ifiE PLLO #i i BB MR, B E VCO 4L,
HC B A I B RO 5 2 e S

“Bypass” &1 n] e & i AR S B T Ae
- “Enable CLKOUTA Divider "3 1 7] it & VCO B} 8 ) 55 % Th A ;

“Expected Frequency CJEREHED” 72— BB N iC BN
fn i BF CLKOUTA [l , HF bypass #%2 T it fl 4
3.125M~800M;
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“Tolerance (%)” fit & CLKOUTA HAEARZ A5 i) S fm 4
R RV RZE
“Actual Frequency” W n&it 81T H K CLKOUTA SEPRAZE,
TFE A E

“VCO Divide Factor” & =145 20 T L E VCO SZH U FFsh A%
X “Dynamic” FIEF&A “Static”, ERSHREIN T Al E 45
B BAREE, YaRlh 1~128, BB A& HE, $6“Calculate”
B “OK”, IR NHEnREiz.

“Duty Trim” FCE i 52, SCRFEIEE “Dynamic” Fli
A “Static”, FASEINT 4 “Rising” A1 “Falling”, AL E

“Step” HEMAHIE O, 1, 2, 4.

® CLKOUTB: A& B i PLLO % B8P SR, B8 VCO 4L,
Hic B far HH ISP B O 5 B He S8, ECE AR AT 5 = LIRS

“Bypass” 1% 1 n] it B fay H P 552 B ThRE
“Enable CLKOUTB Divider” i&£ i 7] it & VCO K8 1) 55 B D g ;

“Expected Frequency (BRG] 7 — i A0 E HE W)
By Hi I B CLKOUTB HJ 4%, 9F bypass #i 20 T 6 B
3.125M~800M;

“Tolerance (%)” Bt & CLKOUTB W45 Al 5 HY i) S PRt
RIFVFIRE
“Actual Frequency” E/RZ1HH G H ) CLKOUTB SEFRATE,
T

“VCO Divide Factor” fEm 20 T EC B VCO S Fesh A1
X “Dynamic” A& “Static”, AR T AE B 55
B BAREUE, JuE N 1~128, Bl E A S HLE, Hd“Calculate”
B “OK”, 23 IERE OH RS2,

“Duty Trim” BLERHOM G2, SCFaEEA “Dynamic” Al
A “Static”, FABUT 2 “Rising” A1 “Falling”, TG E

“Step” MHEMAHIE O, 1, 2, 4;

“Phase (degree)” I HE i B HIAHAL B2, ZFFEn SR
“Dynamic” FIFARE “Static”, #AE T ECE A AL

“Duty Cycle” FLE (H73th, XFahAHEA “Dynamic” k&
P “ Static”, BN N 50%, 075 25 LR G B AR AL
ZEAENAS DPA RS .

® CLKOUTC: it & C ifiE PLLO % i #h MR, Bl E VCO 24,

P B AR AL AT 5 2 LR S A

“Bypass” 1% 1 ] e B iy H i 55 B Th e ;
“Enable CLKOUTC Divider” &I A it & VCO I 48 [ 55 B Th it ;
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“Expected Frequency (JZREHD” 7£— M X AL E B EE )
i B Bh CLKOUTC W4 2%, 9F bypass i T i Bl A
3.125M~800M;

“Tolerance (%)” BB CLKOUTC M EE 42 F 5 (1) 52 s 45
RIRVFRE,

“Actual Frequency” /it HE A5 H Y CLKOUTC SEpriii=,
AP E;

“VCO Divide Factor” £ =2\ AL E VCO S RFsh A1
3L “Dynamic” FIEF&A “Static”, ER SN Al E 45
By BARBUE, N 1~128, Bt B A& HE, #d“Calculate”
B “OK”, =3 IRRT DR 1R

“Phase (degree)” FCE WREM A EEE, XHFahEEK

“Dynamic” FIg A “ Static”, F#ASHE 0T B B AR A E

“Duty Cycle” FLE (H73th, sl “Dynamic” &
P “ Static”, FFASBIINT N 50%, 0352 LR G B AR AL
S5 5504 DPA TR S

® CLKOUTD: fid & D ifiE PLLO % F 8 SR, il VCO 243,
Hic B AR AL AN 5 7S L RS A

“Bypass” 1t T A] FC B i e i 5% TR s
“Enable CLKOUTD Divider” &I n] it & VCO 81 1) 55 B D g ;

“Expected Frequency (HiFyu )™ ££— B zU N ic B R K
i A CLKOUTD B4 2%, 9E bypass 152U T 6 Bl A
3.125M~800M:;

“Tolerance (%)” it E CLKOUTD HAEAMZ ATt 1) s Frai
R RVFRZE,

“Actual Frequency” E/rZeit 815 H 1) CLKOUTD sLfaiiiZ,
TP E

“VCO Divide Factor” 7& mZi 0 FALE VCO SH L FraI 515
X “Dynamic” A& “Static”, B T AE B 55
B BAREUE, JuE N 1~128, Bl E A S HE, Hd“Calculate”
B “OK”, i IRRTE DR IR;

“Phase (degree)” BC & W % A7 24, CRFah A0

“Dynamic” FI A “Static”, F#ASH 0T B B AR A E 5

“Duty Cycle” FL& (523th, el “Dynamic” FE&

i “Static”, EAM T A 50%, ZhE 52 L R = E AR AL
LEATNAS DPA ORI,

® Calculate: THHEYHTACE 2 /& H,

— iR “General Mode” &, R4 H N far H AR TS B
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M. RS EOR VCO S48, TH5 1 SE R A AN B8 A%
AHIZERS, My “Calculate” 4G &3 “error” & HERES
o

- {EEmEHER “Advanced Mode” T, AL E MEASS S
S HM VCO S H R GE&H, HEAEH, ¥ “Calculate”,
P “error” W OHEREIR; HECEIER, #i7 “Calculate”,
B “info” & L3RR E R .

3. ¥ R N HEE]
Uity 27N AE B 27 IP Core HTC B 45 FonBIHE K, Fan N\ e Hi o AN B0
% Options fc & SLh 5387, WK 5-8 Fias.

4. Help %401
Hir “Help”, &7~ IP Core MBCEE B UL . Help T AFE IP Core
(MR /41 DL B2 Options % T5 0 B F 7 20 B

IP 4 RS

IP & B SERUG, P AEUBCE M “File Name” i 44 1 =3,

PABRINEC B NI4T 41

°
!

IP ¥ it S gowin_pllo.v” A 52 %1 verilog BB, ¥ 1) IP L E ,
FEAE S E PLLO;

\P i AR S gowin_pllo_tmp.v, J9HH P #2488 1P 533 PSR S
4

IP FC & . “gowin_pllo.ipc”, H Rl IN#EGZ AT IP 34T RCE

InRC B kR F 2 VHDL, WP A BRI A SO 44 SR 8209 .vhd

54.1 FiBN4A
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DLLDLY AP EmBit, k32 DLLSTEP 132 X% A\ 2hidt 4T %,

15 B e PR A2 I 38 B 1

1= FH g
% 520 DLLDLY &Rt
Ktk EYl 8
- o | GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
=ER™ (Arora™)
. GW2AR | GW2AR-18. GW2AR-18C
= GW2ANR | GW2ANR-18C
GWIN-1, GWIN-1S, GWIN-4 GWI1N-4B,

N E® GWIN GWIN-4C, GWIN-9, GWIN-9C
(LittleBee®) GWiNR | GWINR-I, GWINR-4, GWINR-4B, GWINR-4C,
Kk GWINR-9, GWINR-9C

GWINRF | GWINRF-4B
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ENS EY] afF

GWINS GWINS-2, GWINS-2C, GWINS-4, GWINS-4C

GWINSE GWINSE-2C

GWINSER | GWINSER-4C

GWINSR-2, GW1NSR-2C, GW1INSR-4,
GWINSR GWINSR-4C

GWI1NZ GWI1NZ-1

Theesmik
DLLDLY #R#& DLLSTEP j=A4: %} W ARAL I ZERT, 453 23 F CLKIN [H3E T
iﬁﬁtljo
imOREE
5-9 DLLDLY ¥ O REE
DLLSTEP#»
CLKIN ———> ——» CLKOUT
DIR——>| DLLDLY
LOADN——» —» FLAG
MOVE —»
ImONE
% 5-21 DLLDLY #0148
44 I/O ik
CLKOUT Output I i RS 5
G bR, DA B A R SE I
FLAG Output AR Eﬁui‘%szJ R B LR 1Y
under-flowgkover-flow
DLLSTEP[7:0] Input SERT B KNG S
CLKIN Input I B NS 5
W B S A RS LRI 1 7 1A
DIR Input 0: MG N AERT
1: P> SE R
PRI AT K
LOADN Input 0: fn#ER P KDLLSTEP;
1: BhA R e}
MOVE N T [ sh 245 AR 2E ), B4k
MOVE Input P AERT K
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5.4 DLLDLY

SHNE
%% 5-22 DLLDLY 28 /T+48
ZH 4 SR | BEVER | BOAME ik
1 . P = LT:
DLL_INSEL | Integer | 1'b1 1'b1 Tbl: IEHHA, L/ DLLDLY &
NEERER
BB AR 455
DLY_SIGN | String 1’060,1’b1 | 1'b0 1'b0:'+'
1'b1: "~
FERS R A
dly_sign=0
DLY_ADJ Integer 0~255 0 DLY_ADJ,
dly_sign=1
-256+ DLY_ADJ
FigH1t

] DUE s R iE, el L@ IP Core Generator T. B 74,

Verilog #l4k.:
DLLDLY dlidly O (

.CLKIN(clkin),

.DLLSTEP(step[7:0]),
.DIR(dir),
.LOADN(loadn),
.MOVE(move),
.CLKOUT(clkout),
FLAG(flag)

);

defparam dlldly_0.DLL_INSEL=1'b1;
defparam dlldly_0.DLY_SIGN=1'b1;

defparam dlldly_0.DLY_ADJ=0;
VHDL #lk:

COMPONENT DLLDLY
GENERIC(

UG286-1.6

DLL_INSEL:bit:='0";
DLY_SIGN:bit:='0";
LY _ADJ:integer:=0

PORT(
DLLSTEP:IN std_logic_vector(7 downto 0);
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5 ARG 5.4 DLLDLY

CLKIN:IN std_logic;
DIR,LOADN,MOVE:IN std_logic;
CLKOUT:OUT std_logic;
FLAG:OUT std_logic
);
END COMPONENT;
uut:DLLDLY
GENERIC MAP(
DLL_INSEL=>'1',
DLY_SIGN=>'0,
LY ADJ=>0
)
PORT MAP(
DLLSTEP=>step,
CLKIN=>clkin,
DIR=>dir,
LOADN=>loadn,
MOVE=>move,
CLKOUT=>clkout,
FLAG=>flag

5.4.2 IP A

7£ |P Core Generator FL1fii 4 ¥ii; DLLDLY, FifiA4 i< 75 DLLDLY
[KIAH A5 S

IP Bd &

7t IP Core Generator St #, X{ii “DLLDLY”, ##H DLLDLY ] “IP
Customization” &, & DA “File” ECEME. “Options” AL EHE. Ui
R RAEEIFD “Help” 241, Wik 5-10 Fiow
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5.4 DLLDLY

UG286-1.6

& 5-10 DLLDLY B4 IP Customization B 0%

% IP Customization

DLLDLY o
File
Device:  |GWIN-4 | Part Number: |GW1IN-LvaLQ144CE/15 |

Create In: |E:\IDE\test\src\gowin_d||d|y |

File Name: |gowin_d||d|)r | Module Mame: |'i3cuwir1_DLLDL‘rr |

Language: |Verilog -

Options
Delay Adjustment Optians

Delay Sign: Positive =

Adjustment Scale:

clout =

Cancel Help

. File Bc & AE

File FCEAEH TECE /=41 1P Wit XA SSE B . DLLDLY [ File Aic
B HEF{E F A DQCE #1210, %22 DQCE ] File it B HE.

Options it & HE

Options fic & HE T F - E € XL & IP, Options it & HE #0114 5-10 fiw.
® DLLDLY Mode: DLLDLY #ixiE#%.

® Delay Sign: & AR HITFS .

® Adjustment Scale: ZERTIH%EE

ity [ ¥ 7R AE ]

vy [ 7R AE LR IP Core HIRC B 45 R/ BIMER], Wil 5-10 Ak
Help %4l

B “Help”, &7~ IP Core ML EAE S ITI. Help 4% IP Core
IREEA 41, LK Options & 1 it & 1 i Z Ui B
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5.5 CLKDIV

A
® P fidE . “gowin_dlldly.ipc”, F/alhn#kiz scrExt 1P BT E .
!
nfc B FPIERERTIE S & VHDL, NF=ARET A4 F %N . vhd..
5.5 CLKDIV
5.5.1 RiENTAR
CLKDIV AE Bl gs, SCIUREhiR %,
B
%% 5-23 CLKDIV &R &4
K 5 s
. o | GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
JREE® (Arora”™)
S GW2AR GW2AR-18, GW2AR-18C
% GW2ANR | GW2ANR-18C
GWIN GWIN-1, GWIN-1S, GW1N-4, GWIN-4B,
GW1N-4C, GW1IN-9, GW1N-9C, GW1N-2
GWINR GWINR-1, GWINR-4, GWINR-4B, GWINR-4C,
GWI1NR-9, GWINR-9C
N GWINRF | GWINRF-4B
(LittleBee®) GWINS GWI1NS-2, GWINS-2C, GWINS-4, GWINS-4C
Kt GWINSE | GWINSE-2C
GWINSER | GWINSER-4C
GWINSR-2, GWINSR-2C, GWINSR-4,
GWINSR | S\wiNsr-4C
GWINZ GWINZ-1, GWINZ-2
TheEib

UG286-1.6

IP & f 305

IP &R E G, AU E X “File Name” iy 44 1 =430,
PLERAEC & A BT A4

® [P ikitf

“gowin_dlldly.v” A5 verilog #E, HR4E 1K) 1P B

B, oSty DLLDLY;

® P it FIAAR SCE gowin_dildly_tmp.v, A HRAE IP BT P ARAR

CLKDIV Jy i i Bh 73 AR, Az B A N\ IS oA 52— S50 o S

HT 10 &%, £ GWIN-1S. GWINS-2. GW1NS-2C. GW1NSR-2.

GW
GW
GW

1INSR-2C. GWINSE-2C. GWI1NS-4. GWI1NS-4C. GWI1NSR-4.
INSR-4C. GWINSER-4C. GW1N-9. GW1N-9C. GW1NR-9.
INR-9C. GWI1N-2 1 GW1NZ-2 F3Z#F 2/3.5/4/5/8 /34, HAhZsft T

S HE 213.5/415 434
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mORERE
& 5-11 CLKDIV i Or=E

HCLKIN ——
RESETN —»| CLKDIV |—> CLKOUT

CALIB —|

w48
£ 5-24 CLKDIV #O43
4 110 Hik
HCLKIN Input RPN RS
RESETN Input S EAES, IKHETFAR
CALIB Input CALIB I N{E 5, %% H b
CLKOUT Output N R
SENAR
% 5-25 CLKDIV S¥ /43
¥4 B YE BE Eii3%
DIV_MODE |2,3.5,4,5(8) 2 B I A R AL
GSREN “false”, “true” “false” Je F&REAMGSR
[RiEHlE
Al DL E Sk R E, Wl L IP Core Generator T H 774,
Verilog #ilfk:

CLKDIV clkdiv_inst (
.HCLKIN(hclkin),
.RESETN(resetn),

.CALIB(calib),
.CLKOUT (clkout)

);

defparam clkdiv_inst.DIV_MODE=“3.5";

defparam clkdiv_inst. GSREN="false”;

VHDL #il4k.:
COMPONENT CLKDIV
GENERIC(
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DIV_MODE:STRING:="2";

GSREN:STRING:="false"

);

PORT(

HCLKIN:IN std_logic;

RESETN:IN std_logic;

CALIB:IN std_logic;

CLKOUT:OUT std_logic

);

END CONPONENT;
uut:CLKDIV
GENERIC MAP(

DIV_MODE=>"2",
GSREN=>"false"
)

PORT MAP(
HCLKIN=>hclkin,
RESETN=>resetn,
CALIB=>calib,
CLKOUT=>clkout

5.5.2 IP A H
IP Core Generator At #itf CLKDIV, #4147~ CLKDIV fftH
A5 BREE
IP fic &

7£ IP Core Generator [ A, XUy “CLKDIV”, 3 CLKDIV ] “IP
Customization” &, Z%& OAFE “File” ECEME. “Options” AL EHE. Ui
M RHERAT “Help” #%41, W 5-12 Fior.,
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5.5 CLKDIV

UG286-1.6

[& 5-12 CLKDIV Bj IP Customization B O%544

o IP Customization ?

CLKDIV

File

Device: | GWIN-4 | Part Number: | GW1N-Lv41Q144C6/15 |

Create In: |E:\IDE\test\src\gowin_clkdi\r |

File Name: |gowin_c|kdi\r | Madule Mame: |Gowin_CLKDIV |

Language: Verilog hd

Options

Division Factor: |2 v

clkout Calibration: false -

Cancel Help

. File fii & HE

File Bt B AR THCE ™ A 19 1P Bt SO B RAE B

® CLKDIV 1 File BCEHER)fE A DQCE BB [1)2kALl, 5% DQCE
i) File Bt BAE.

Options it & #E

Options fic & HEF T P H 2 XL & IP, Options Fit & AE 41 & 5-12 ffizw .
® Division Factor: LR T

® Calibration: K #EIN#4 {3 G/ 2K BEE T .

vt 1 B 7 HE
vt F 3@~ HE B 7R 1P Core FBC B 45 R BIHER], 4k 5-12 Fios.
Help %4

iy “Help”, &5 IP Core HJECE (S B HI UM . Help T 4% IP Core
MIRBEEE /4R, LA Options 4% TG & f) fa 235 1

IP B3

IP & M ESERUG, PEUBCE M “File Name” i 44 1 =/,

CAERIA T B9 B REAT /48 -
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5.6 CLKDIVG

UG286-1.6

® P it “gowin_clkdiv.v” N5E#EH verilog BBk, HRAEH P IP EC
&, PAESLHIGE CLKDIV;

® P il fd AR S gowin_clkdiv_tmp.v, Jy R 1P 8 AR

A

® P i E . “gowin_clkdiv.ipc”, F Al hn#iZz scExt 1P AT E .

E!

Lnfe B Ak A)IE = /2 VHDL,
5.6 CLKDIVG
5.6.1 RiEN 43

JUP7 A (R T A SO 44 JE 4608 vhd .

CLKDIVG N8y Aiigs, SCILET e i/ £,

EAREH

% 5-26 CLKDIVG E &%

Kk £yl e
/NEI4® (LittleBee®) | GWIN GWI1N-2
Kk GW1NZ GW1NZ-2
IheeHaR

CLKDIVG HESh o3 Bk b, Az sl A A I orH A — 201 23 Sk 5
CLKDIVG HE—1, L& E, DR CLKDIV —%,

¥ O 7R R

5-13 CLKDIVG #mAREE

CLKIN —>»|

RESETN —

CALIB —>|

CLKDIVG

— CLKOUT

w48

£ 5-27 CLKDIVG i O+48

i 11 44 110 it

CLKIN Input ISP AAS 5

RESETN Input S ENES, KHEPA
CALIB Input CALIB fiNfE 5, %% H I b
CLKOUT Output e A5 5
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BYNE

%% 5-28 CLKDIVG &8 /M43

ZH 4 BUE G BRINE iR

DIV_MODE |2,35,4,5,8 2 B I A R AL
GSREN “false”, “true” “false” Ja AR EALGSR

[REHIHE
A PAE B4k J5E, e LLEd IP Core Generator T H. 774,
Verilog #4t.:
CLKDIVG CLKDIVG_inst (
.CLKIN(clkin),
.RESETN(resetn),
.CALIB(calib),
.CLKOUT (clkout)
);
defparam CLKDIVG_inst.DIV_MODE="2";
defparam CLKDIVG_inst. GSREN="false”;

VHDL #ilfk:
COMPONENT CLKDIVG
GENERIC(
DIV_MODE:STRING:="2";
GSREN:STRING:="false"
)i
PORT(

CLKIN:IN std_logic;
RESETN:IN std_logic;
CALIB:IN std_logic;
CLKOUT:OUT std_logic
)i

END CONPONENT;

uut:CLKDIVG

GENERIC MAP(
DIV_MODE=>"2",
GSREN=>"false"
)
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PORT MAP(
CLKIN=>clkin,
RESETN=>resetn,
CALIB=>calib,
CLKOUT=>clkout
);
5.6.2 IP E
IP Core Generator 7+ #.i CLKDIVG, Ft1f 44> .7~ CLKDIVG
[RIAH RS BN
IP A E

7 IP Core Generator 5t #, X “CLKDIVG”, it CLKDIVG ] “IP
Customization” & 1, Z& OEHE “File” FLEHME. “Options” FLEHNE. ¥k
R RAEEIFN “Help” #5411, Wk 5-14 Fr.

& 5-14 CLKDIVG B IP Customization & 0444

" IP Customization 7 >

CLKDIVG 2

File

Device:  |GWIN-2 | Part Number: | GWIN-LV2LO100XC7/16 |

Create In: |D:\test\gowin7:\|-cdivg |

File Name: |gowin_c|kdivg | Module Name: |Gowin_CLKDIVG |
Language: Verilog A
Options
Division Factor: |2 -
Calibration: false -
—® clk
leout ==
—» resem
Cancel Help
1. File B EAE

File it & HE ] T HC & =421 1P S U A IS5 5
® CLKDIVG 1] File BC & HEF il FH A1 DQCE #1241, 15525 DQCE
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5.7 DQS

tH 1) File it B HE .

2. Options [t & HE
Options Bt EAEH T H 7 B & XHCE IP, Options fic & HEW ] 5-14 AT .
® Division Factor: [$iEH 1.
® Calibration: & #ER £ {d B8/ K BEIE T .

3. i o HE
gt s HE ] 2R IP Core [AC B 45 BURBIMER, W8] 5-14 k.

4. Help %41
Hifi “Help”, &7~ IP Core MICE (S MU, Help TLTHI 4% IP Core
MRS/ 41, DA% Options & 1A B (1) fa] S5 1 .

IP 4 i 32

IP & M E SR, 774 BARC B S “File Name” g 44 1 =30, LA

ERIABC E A BIBEAT A4

® |P il “gowin_clkdivg.v” J5EE ) verilog Bidk, HRiEHFE IP
BCE, FeAESfiE) CLKDIVG;
® P it AR SO E gowin_ clkdivg _tmp.v, JyH SRR 1P B AR
R SCA
® |PJidE . “gowin_ clkdivg.ipc”, FI/ AT n#iZscExt 1P TR E .
!
Wie B LB R)E S & VHDL, WP AR A X4 5 408 .vhd.
5.7 DQS
5.7.1 JRIBN 4R
DQS /& DDR 1t #2171 X [a) B4 126 3 Jok o L 2K
BB
& 5-29 DQS & A&t
F Ik £ A
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
/NEIE® (LittleBee®) | GW2AR | GW2AR-18, GW2AR-18C
GW2ANR | GW2ANR-18C
Iheesmik
DQS 7& W A7 il 25 1P ek 214, 3 2 A T 1% DQSIN 5 DQSR90.
DQSWO0 5 DQSW270 {5 5 [al (IAHAL % R IF 58 5 7 . 1R
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5.7 DQS

mORERE
& 5-15 DQS A REE

DLLSTEP —5—>i
DQSIN ———>|
FCLK ——>|
HOLD ——> —3 > RPOINT
PCLK ——> —3 > WPOINT
RLOADN ——>| —> DQSW270
RMOVE ——>| DQS —> DQSWO
RDIR — > — > DQSR90
WLOADN —>| — RBURST
WMOVE ——>| — > RFLAG
WDIR —> ——> RVALID
WSTEP —#45— ———> WFLAG
READ ——>
RCLKSEL —5—>|
RESET ——»

wON4A
2 5-30 DQS K O/TH4A
Ui 11 44 /0 ik
DLLSTEP[7:0] | input DQSZER A K35 il 4 A
DQSIN input DQS#HiAN, KHIO PAD.
FCLK input PUERB, AR E WD AFEFCLK B84 H
HOLD inout HTDQSE N, EIEENFHXAS T R ED e g HTDQS
P SEEL, K RIFIFOH 4.

PCLK input FErBh, Sk EHPCLKH £ .

VHEEDDR LI 2E S 7 7]
RDIR input “0” MG AERT

“17 YD SERT
RLOADN input ¥ DDR I HU I fe ZAE 0K AT BATARME, (R RL.

. RMOVEN T [ i DDREZE I RERT 25K, AN ik A —

RMOVE input e

HEDDR S A I ZERT 7 7]
WDIR input “0” MG AERT

“17 YD SERT
WLOADN input ¥iDDRE N Wi ZAE R P A BHIGAME, (RHTF A L.

> Ly 1IN =2 \EE‘;JIZ/’/\“ AR

WMOVE input ;/ﬁ\(MOVEﬁT FEAT I MU DDRE N (I IER P4, AR ik e 38
WSTEPJ[7:0] input FH T DDR S #4i 4iE i 2l
READI3:0] input READ{Z 5, H T DDREEFE.
RCLKSEL[2:0] | input TP YR RTAR A 2 o
RESET input DQS EfifN, miHFH.
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5.7 DQS

144 110 o
23 k| S35 4 R AU W 35 42
RPOINT[2:0] output gl;é)}izgg%aﬁ, YEF TIOLOGICIY)RADDR, BYif it 54 1
L =E=] 3 gy 1/ o 2%
WPOINT[2:0] output :il;é);l@?aﬁ, £ T IOLOGIC[HWADDR, B i £4; {F
PCLK/FCLK 0° fH# %, mI{EMFIOLOGICHITCLK, ot
DQSWO OUIPUL |yt T i 2 8 4.
PCLK/FCLK 270° #H#¢%i, "J/EH TIOLOGICHITCLK, B¢iH
DQRSW270 OUIRUL | 3 piast 2 iy - 1 1B 4.
DQSI M#90° %, "J{/EF TIOLOGICHIICLK, Eiifidses(k
DQSR90 output N
T bR, R R - G
RFLAG output S\Z?_[;(ﬁfl\llﬁﬁ%imthﬁ FH LA /R B E IS i #under-flow  B{
WELAG output WRITEZE B 8 ey Hi bR &, H ARIR S AN LERS I % under-flow 5%
over-flow.
RVALID output | READI B % &
RBURST output | READZR & & il %y Hi
SHNE
%< 5-31 DQS &8N 4E
SR 4 H {7 Fl BIAE | iR
FIFO fRztike
E'LFO—MODE—S 160 , 1°b1 160 | 1'b0: DDR memory it
1'bl: GDDR =,
“000”, “001”, “010”",
RD_PNTR “011”,“100”, “101”, | 3'b000 | FIFO &84
“110”, “111”
“X1”, “X2_DDR2’,
DQS_MODE “X2_DDR3”, “X4”, | “X1” DQSHE AL
“X2 DDR3_EXT”
updateO/1 ¥k Rzl
HWL “false”, “true” “false” | "false": updatel bupdateO#zrT—4 & #;
"true": update 1 flupdateOr} 4[]
GSREN “false”, “true” “false” | B4R EHMGSR
FEFEA N
® DQS %A DQSI Kk H 10 PAD;
® DQS /%t RPOINT mi%#: % IOLOGIC () RADDR, 5 a]{EF -+ 1/
Uk ER
® DQS K%t WPOINT #]i%E4% % IOLOGIC ) WADDR, ] {E /T H /-
e,
® DQS Ki#iH DQSR90 HJi%E#: % IOLOGIC K ICLK, WA[{EMH T H &
i
® DQS K DQSWO0/ DQSW270 H[##: % IOLOGIC f) TCLK, o[/
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5.7 DQS

UG286-1.6

FIFH P28

[RiEHIL

Verilog B4k
DQS uut (

);

defparam uut.DQS_MODE ="X1";
defparam uut.FIFO_MODE_SEL = 1'b0;
defparam uut.RD_PNTR = 3'b001;

.DQSIN(dgs),
.PCLK(pclK),
.FCLK(fclk),
.RESET (reset),
.READ(read),
.RCLKSEL(rsel),
.DLLSTEP(step),
\WSTEP(wstep),
.RLOADN(1'b0),
.RMOVE(1'b0),
.RDIR(1'b0),
.WLOADN(1'b0),
\WMOVE(1'b0),
\WDIR(1'b0),
.HOLD(hold),
.DQSR90(dqsr90),
.DQSWO0(dgsw0),
.DQSW270(dgsw270),
.RPOINT(rpoint),
\WPOINT (wpoint),
.RVALID(rvalid),
.RBURST((rburst),
.RFLAG(rflag),
WFLAG(wflag)

VHDL #i4k.:
COMPONENT DQS

GENERIC(
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FIFO_MODE_SEL:bit:='0";
RD_PNTR : bit_vector:="000";
DQS_MODE:string:="X1";
HWL:string:="false";
GSREN : string:="false"
)i
PORT(
DQSIN,PCLK,FCLK,RESET:IN std_logic;
READ:IN std_logic_vector(3 downto 0);
RCLKSEL:IN std_logic_vector(2 downto 0);
DLLSTEP,WSTEP:IN std_logic_vector(7 downto 0);
RLOADN,RMOVE,RDIR,HOLD:IN std_logic;
WLOADN,WMOVE,WDIR:IN std_logic;
DQSR90,DQSW0,DQSW270:0UT std_logic;
RPOINT, WPOINT:OUT std_logic_vector(2 downto 0);
RVALID,RBURST,RFLAG,WFLAG:OUT std_logic
);
END COMPONENT;
uut:DQS
GENERIC MAP(
FIFO_MODE_SEL=>'0',
RD_PNTR=>"000",
DQS_MODE=>"X1",
HWL=>"false",
GSREN=>"false"
)
PORT MAP(
DQSIN=>dgsin,
PCLK=>pclk,
FCLK=>fclk,
RESET=>reset,
READ=>read,
RCLKSEL=>rclksel,
DLLSTEP=>step,
WSTEP=>wstep,

UG286-1.6 89(101)




5 R b
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RLOADN=>rloadn,
RMOVE=>rmove,
RDIR=>rdir,
HOLD=>hold,
WLOADN=>wloadn,
WMOVE=>wmove,
WDIR=>wdir,
DQSR90=>dqsr90,
DQSWO0=>dqgswO,
DQSW270=>dqgsw270,
RPOINT=>rpoint,
WPOINT=>wpoint,
RVALID=>rvalid,
RBURST=>rburst,
RFLAG=>rflag,
WFLAG=>wflag

90(101)




6 AR B

6.1 JRiENH

6.1 JRIBIT4R

E LR E

6.1.1 OSC

OSC, AWk,
B
% 6-1 OSC EEH
Kk B Enks
= g ® GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
’i““ o GW2AR GW2AR-18. GW2AR-18C
(Arora®) GW2ANR | GW2ANR-18C

GWIN GW1N-4, GW1N-4B, GW1N-4C, GW1N-9, GW1N-9C
INEE® GWINR GW1NR-4, GW1NR-4B, GW1NR-4C, GW1NR-9,
(LittleBee®) GWI1NR-9C
GWI1NRF GWI1NRF-4B

TheesA

GOWIN FPGA Wik T — ANAlgmfe i iRk, Zmfet BEd N MSPI Zwfs
R LT B0y, v DU P SrH s nt eis, @i E TIESH, vl
15215 64 FhisfBponEg

Fa A B R n] DodE L an s A 2 AR 3

fCLKOUT = fosc/FREQ_DIV;

HAf, N OSC IR, WA 1FERE FREQ_DIV NLES%, U
N 2~128 [E % .
E!
fose YRR A 23 BUE AN , GWAN-4, GWINR-4, GW1N-4B, GW1NR-4B, GW1NRF-4B,
GW1N-4C, GWINR-4C #:f4 210MHz, HAh = #8445 250MHz.
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6.1 JRiENH
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i R = E

& 6-1 OSC O ==E

0SsC — OSCOUT
w9 4R
£ 6-2 OSC HON 4
04 110 o
OSCOUT output OSCiH il 5 5
SHNE
£ 6-3 0OSC BENE
¥4 B fA v ERINE Eiiia
FREQ DIV 2~128(even) 100 OSCH i #E X E
“GW1N-4",
“GW1N-4B”,
“GWI1NR-4".
“GW1NR-4B”.
“GWI1NRF-4B”.
“GW1N-9”.
“GW1N-4"(GW1N £ %1)) s
DEVICE “GW1N-9C”. . . R
"GWINR.S". GW2A-18"(GW2A % %1))
“GW1NR-9C”.
“GW2A-18".
“GW2AR-18",
“GW2A-55",
“GW2A-55C”.
[FiEHIL
A DA B sk R iE, WA LU IP Core Generator T H 74,
Verilog #ilfk:
OSC uut(
.OSCOUT (oscout)
);

defparam uut.FREQ_DIV=100;
defparam uut. DEVICE="GW2A-18";

VHDL $i4k.:

COMPONENT OSC

GENERIC(
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6.1 JRiENH

6.1.2 OSCZ

UG286-1.6

FREQ_DIV:integer:=100;
DEVICE:string:="GW2A-18"
);
PORT(OSCOUT:OUT STD_LOGIC);
END COMPONENT;
uut:0OSC
GENERIC MAP(
FREQ_DIV=>100,
DEVICE=>"GW2A-18"

)
PORT MAP(OSCOUT=>o0scout);

OSCZ & A A OSC EENT A N ik o
B
% 6-4 OSCZ BB H®
Kk EY Eng s
- GWI1NS GW1NS-4, GW1NS-4C
(LitleBee® GWI1NSR GW1NSR-4, GW1NSR-4C
B GWI1NSER GWI1NSER-4C

GW1NZ GWI1NZ-1

TheesA

GWINZ % 2% FPGA 72 Wik 7 — NI 4mA2 i) N dndie, BBk BEmT
15 +£5%, SCRFENASHT IR OSC Thik. mfeidfErh N MSPI g3z
BERBRYR, BRI DCAH PSR A BE, R E TESEL WTUREZ
ik 64 FRETEPAE . I BEATCR AT Lol an A R AR R

ferkour = 250MHz/FREQ_DIV;
Hrh % FREQ_DIV NECEZH, Vil Jy 2~128 (1%L,
in O REE
6-2 OSCZ ¥ O R EE

OSCEN —— b 0scz —» OSCOoUT

w48
% 6-5 OSCZ IR AN 43
¥ 11 44 /0 Eiipa
OSCEN input OSCflifef5 5, mH FAEK
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U4 110 P
OSCcouUT output OSCHf #i¥ {5 5
SHNE
% 6-6 OSCZ BH N4
ZH 4 BUETE ENINER Eii%
FREQ DIV 2~128(even) 100 OSCoH I ZE i B
[REHIL
A DAE BesL b JEE, WaT L@ IP Core Generator T H. =4,
Verilog #i4k:
OSCZ uut(
.OSCOUT((oscout),
.OSCEN(oscen)
);
defparam uut.FREQ_DIV=100;
VHDL #ilk:
COMPONENT OSCz
GENERIC(
FREQ_DIV:integer:=100
)i
PORT(
OSCOUT:OUT STD_LOGIC;
OSCEN:IN std_logic
)i
END COMPONENT;
uut:0SCZzZ

GENERIC MAP(
FREQ_DIV=>100

)

PORT MAP(
OSCOUT=>oscout,
OSCEN(oscen)

)i
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6.1.3 OSCF
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OSCF(Oscillator with CLKOUT30M and Dynamic OSC Enable) /&7
30M i th IR B A S A RE ) N AR AR

iz hraas
%% 6-7 OSCF & IS4
K EYl e

i ® o | GWINS | GWINS-2, GWINS-2C
/JQ?;@% (LitleBee™)  ~SWINSE | GWINSE.2C
R GWINSR | GWINSR-2, GWINSR-2C
Theehaid

GWINS #7%I FPGA /= imWNik | — AT g i N dbdic,  IHeioRs B mT
K +5%, CRFEIASFTHIOCH OSC Yikg. dmtidFEH N MSPI gmfe i 42
HEEFEPIR, JERT DO PSR AR s, B E TAE S8, nTLRE 2
5 64 FREFEAEE . B e aT Dhd i an N A T EAR 2

feikour = 240MHz/FREQ DIV;

HA % FREQ DIV NICE S5, V5N 2~128 K%L,

i R B

6-3 OSCF g O~EHE

—— 0SCOUT
OSCEN —>» OSCF
—— 0SCOUT30M
wONE
% 6-8 OSCF s O/T+45
I 044 110 ik
. OSCIHEEfE 5, mH AR, K P4t
OSCEN input PN PR
P OSCOUTTHI e A T, WA AEMIEH T
OSCOUT output OSC I 4PfHi{E 5
a2 L e g ;
OSCOUTIOM output OSC 30Mi & (55, FiEFHEEFLASH128K]
PCLK
SRNE
%% 6-9 OSCF ¥ +48
ZH 4 BEYE LoNINEN E1ipu
FREQ DIV 2~128(even) 96 OSCHr A X &
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EREEAN
OSC ¥t OSCOUT30M 75 i%#: £ FLASH128K ] PCLK.
[REHIL
A DAE BesL b J5E, WeT L@ IP Core Generator T H. =4,
Verilog B4k
OSCF uut(
.OSCOUT(oscout),
.OSCOUT30M(oscout30m),
.OSCEN(oscen)
)i
defparam uut.FREQ_DIV=96;
VHDL #ilfk:
COMPONENT OSCF
GENERIC(
FREQ_DIV:integer:=96
);
PORT(
OSCOUT:OUT std_logic;
OSCOUT30M:0UT std_logic;
OSCEN:IN std_logic
)i
END COMPONENT;
uut:OSCF
GENERIC MAP(FREQ_DIV=>96)
PORT MAP(
OSCOUT=>oscout,
OSCOUT30M=>0scout30m,
OSCEN(oscen)

);
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6.1 JRiENH

6.1.4 OSCH
OSCH, H Wk,
yTgachr A
%= 6-10 OSCH iE 8¢
Kk £ A
/N g® GWIN GW1N-1, GW1N-1S
(LittleBee®)
ik GW1NR GW1NR-1
IheesEid

UG286-1.6

OSCH mZmfE i N &4z, gmfEid FEsh A MSPI gm0 LR 808, b
AT DU P SR AR s, BN E TESE, LIRS £k 64 Fhis g
R . R e LLE R I N A R EAA R

feixour = 240MHz/FREQ DIV;

HA ¥ FREQ_DIV NICE 24, Vil 2~128 R
mOTREE
6-4 OSCH i O~EE

OSCH ——> OSCOouUT

ImON4E
%% 6-11 OSCH # O+

Ui 11 44 I/0 ik

OSCOUT output OSCH £l 15 5

SRNE
%% 6-12 OSCH ¥ N4

SH 4 M fE v FRIME ik

FREQ DIV 2~128(even) 100 OSC/r =Kk &

[RiEHIE
A PAE Sk R s, AT LLEd IP Core Generator T H 774,
Verilog #l4k:
OSCH uut(
.OSCOUT (oscout)
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)i
defparam uut.FREQ_DIV=100;
VHDL #ik:
COMPONENT OSCH
GENERIC(
FREQ_DIV:integer:=100
);
PORT(OSCOUT:OUT STD_LOGIC);
END COMPONENT;
uut:OSCH
GENERIC MAP(
FREQ DIV=>100

)
PORT MAP(OSCOUT=>o0scout);
6.1.5 OSCO
OSCO & A shARM OSC RerI A N ddk, ZFF Regulator L H I
.
ERREH
%% 6-13 OSCO EHEML
Kk Evil w_E
/% 1 ® GWIN GWI1N-2
. ®
(LitleBee) GWI1NZ GW1NZ-2
Kk
TheeHniA

GWI1IN-2. GWINZ-2 28 FPGA F=i Wik 7 — D rlgmFE i) B N dm i,
I fORE B RTIA 5%, CRFSIASTT P/ OSC IhRE, S #F Regulator fEH. .
FE i FE T oy MSPI Zw AR R AR B, 8 AT DAY P St R AR s e U
WEE TIESH, TTUSE LI 64 Fhefepdiaz , e n] DL it
R ARIHEA S

fCLKOUT == ZSOMHZ/FREQ_DIV;

HA % FREQ DIV NIECE S8, V5N 2~128 K%L,
mOREE
6-5 OSCO imAREHE

OSCEN — | 0sCo —» OSCOUT
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wONE
R 6-14 OSCO HON4
M4 /0 o
OSCEN input OSCHfifef5 5, mH FEK
OScouT output OSCH & {55
BSHNE
£ 6-15 OSCO SHN 4R
ZH 4 A Y ] BRINE Eiiipu
FREQ DIV 2~128(even) | 100 OSCH A E I E

1’b0:0SCOHVCCHEH;

REGULATOR_EN | 10, 11 | 10 1'b1:0SCOHiRegulatorf

[REGIHE
AT PAE 2SR s, A LLdEd IP Core Generator T H 74,
Verilog #i4k:
OSCO uut(
.OSCOUT((oscout),
.OSCEN(oscen)
);
defparam uut.FREQ_DIV=100;
defparam uut. REGULATOR_EN =1’b0;
VHDL #ilfk:
COMPONENT OSCO
GENERIC(
FREQ_DIV:integer:=100;
REGULATOR_EN : bit:='0'
);
PORT(
OSCOUT:OUT STD_LOGIC;
OSCEN:IN std_logic
);
END COMPONENT;
uut:0SCO
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GENERIC MAP(
FREQ_DIV=>100,
REGULATOR_EN=>"0'

)

PORT MAP(
OSCOUT=>o0scout,
OSCEN(oscen)

)i

6.2 IP'U%]FH
7£ |P Core Generator F 1 41 57 OSC, A4 < Bix OSC %
EPSY
IP i &

7t IP Core Generator [, X “OSC”, #fd OSC 1] “IP
Customization” & 1, Z& D4 “File” FLEHME. “Options” FLEHNE. ¥k
HERAEREAT “Help” #%41, W 6-6 Fias.

6-6 OSC HY IP Customization B (4544

7

ped

& IP Custormization

0SsC i1
[ 1)

File

Device:  |GWIN-4 Part Number: | GW1N-LVALQ144C6/15

Create In: [ EAIDE\test\sre\gowin_osc

File Name: Module Name: | Gowin_0OSC

Language: |Verilog

I I
Ef

Options

Frequency Divider: (2~128)

1. File fic & fiE
File FC B AME A THCE A1 1P Bit U A OG5 B . OSC [ File AL EAE
f¥1f5E A DQCE HEH 218N, 2% DQCE 1) File At BAE.
2. Options At BAHE
Options A B HEA T H ) H 2 XECE IP, Options fic B HE 411 6-6 ATs.
® Frequency Divider: 73 3ifH . i AE N 2 HREE A, BUETE N 2~128.
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3. U B RAER
Ut 1B R AE B 2 7R IP Core T & 45 BORBIHER, W& 6-6 Fion.
4. Help #4511

Mi“Help”, ‘&7~ IP Core BCE S BRI UL . Help T .45 IP Core K
B, DL K Options - I T & ) fai 2 B .

IP 4 3t

IP & O E MG, AL E X “File Name” iy 44 1 =4~ 3C 4,
PLERIABC B B 3EA T 41

® |P i3 gowin_osc.v” A SEREY verilog #EER, AR4EH PR IP FLE

P SEIAL ] OSC

® P ¥t AR ST gowin_osc_tmp.v, JyF PR 1P BEitHfd B R b SC
15

® Pt E . “gowin_osc.ipc”, H P RIINEGZ SO 1P HEATHCE .

!
Nt PR R TR F 2 VHDL, AR BRI SO AL SR 408 .vhd .
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