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CLKOUT Output R ERes
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3 &R 3.1 DQCE

[FEFIHE
Al DAE BesL b J5E, WaT L@ IP Core Generator T H. =4,
Verilog #14t.:
DQCE dqce_inst (
.CLKIN(clkin),
.CE(ce),
.CLKOUT(clkout)
);
VHDL #ik.:
COMPONENT DQCE
PORT(
CLKOUT:OUT std_logic;
CE:IN std_logic;
CLKIN:IN std_logic
);
END COMPONENT;
uut:DQCE
PORT MAP(
CLKIN=>clkin,
CLKOUT=>clkout,
CE=>ce

3.1.2 1P iAH

7£ IP Core Generator 51+ ¥t DQCE, i 4 fil<> &7~ DQCE [#AH
Kfs BREE

IP Bt 8

7F IP Core Generator A7, i “DQCE”, 34 DQCE i “IP
Customization” & [, %% 4 “File” Bt BAE M 0 S ~FER, & 3-2
FTR o

UG286-1.9.1 11(99)




3 4= Ry A 3.1 DQCE
[&] 3-2 DQCE By IP Customization & 14543
DQCE &2
Device:  [GWIN-2 | Part Number: | GWIN-LV2MG132XC7/16 |
Create In: [Enfpga_projectisre\gowin_dace | [=
File Name: | gowin_dgce | Module Name: | Gowin_Dace |
Cancel
1. File it BHE
File it B HEF THCE =AM IP BT SCHFRIAHRE R
® Device: E/nEECE ) Device 5 5;
® Part Number: E7~xEHCE ) Part Number 18 5.
® Language: BCE AR IP &I SO IR RIE F . LM N
GIRAE, EFEHIES, SCRF Verilog 1 VHDL;
® Module Name: Bt & =4 IP %1t 3C4-#) module name. 7E45 {15
AMET] T gmiE i 4 7. Module Name AfE5 FiE L FRFE, 2
AHE, MR Error #2758
® File Name: FCE =AM IP Bt U ST 44 o 1845 I SCASHE ] 25T
Y B SCA 24
® Create In: FCE AR IP Wi UM HARES S, AI7EA M SCARME

SR F bR AR, ]I SOAHE AT M e B4 R 5 H AR AR

2. U B RAERE]
S 1 s HE B 7R 1P Core FBC B 45 SR BIFER], WK 3-2 Fiw.

IP B3

IP & B SERUG, P EUBCE M “File Name” fir 44 1 =3,
CAERIATC B O B EAT 4 -

® P ¥it 3t “gowin_dqce.v” NIEHE verilog FEbR, AR ¥HE R IP AL

UG286-1.9.1
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3 & Rk

3.2DCS

B, reEseltk i DQCE;

® [P it AR ST gowin_dqce_tmp.v, JyFH R 1P 1 FH AR
A

® IP il & X “gowin_dqce.ipc”, FI Al nE iz AR IP #HTECE .

vE!

UL B IR ERYIE S & VHDL, P2 A R ETR A SCH4 R 45N .vhd.

3.2 DCS
3.2.1 [RiIBNMA

UG286-1.9.1

FANZIRNB A DCS, 4rH%t . GCLK6 Al GCLK7. DCS ifi &
$%%| GCLK6 5 GCLK7, El—/1%[RF) 8 4/~ GCLK #, GCLK6. GCLK7 7
BEhARBIEE (DCS) IThit. DCS W 4hik#{5 5 CLKSEL 3k H CIU,

P ER32 4 ] DLt CRU {8 CLKOUT 78 DU/ B 2hfn A 2 183 AT 3h A& V13
Theesmik

G E IR GCLK6~GCLK7 Hi DCS ¥t i £ 00 AN A b il — A
VE R4 R e, PERE ] DL CRU 78 DU/ B N\ 2 [BIZh &Sk 8E, #
HAN Y B BB

DCS f71E R P £ U155, 43 51l 2 “Non-Glitchless " F1“Glitchless" i 3K .

7£ Non-Glitchless 155, DCS HI/EHZRBITH I 2 i %, (i
CLKSEL 5 5kl 855, Rt LB, SeBri il Bk T ) e it
8] o

7 Glitchless LEHIH AT, #HidZ% DCS_MODE % H5#A, HE
CLKSEL 15 5 ahas Uit #0455, AT DLIBE G by H i b B B3
mOREE
3-3 DCS #OREE

CLKSEL —7 7
CLKO ——»
CLK1 —»

DCS —> CLKOUT

CLK2 ——»

CLK3 —>

SELFORCE —
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3 & Rk

3.2DCS

w48
& 3-2 DCS KO 4A
Ui 144 1’0 ik
CLKO Input BB A{E S 0
CLK1 Input P ANAE 5 1
CLK2 Input e NS5 2
CLK3 Input NGS5 3
CLKSELJ[3:0] Input WPk S
I B
SELFORCE Input 0: glitchless
1: Non-glitchless #:=
CLKOUT Output i b4 A
SHNE
& 3-3 DCS BHN4A
ZH 4 BUEE BRMAE Eiiipa
“CLKO", “CLK1”, “CLK2", “CLK3”,
“GND”, “WVCC”, “RISING”, “FALLING”,
DCS_MODE gtﬁg:gmg gti;:gsg “‘RISING” | i%# DCS iz
“CLKO_VCC”, “CLK1_VCC”,
“CLK2_VCC”, “CLK3_VCC”
FiEBHL
Al DLE B JEE, el L@ IP Core Generator T H. =4,
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 4k
COMPONENT DCS

GENERIC(DCS_MODE:string:="RISING");

UG286-1.9.1
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3 & Rk 3.2DCS

PORT(
CLKO:IN std_logic;
CLK1:IN std_logic;
CLK2:IN std_logic;
CLKS3:IN std_logic;
CLKSEL:IN std_logic_vector(3 downto 0);
SELFORCE:IN std_logic;
CLKOUT:OUT std_logic

)i

END COMPONENT;
uut:DCS
GENERIC MAP(DCS_MODE=>"RISING")
PORT MAP(
CLKO=>clkO,
CLK1=>clk1,
CLK2=>clk2,
CLK3=>clk3,

CLKSEL=>clksel,
SELFORCE=>selforce,
CLKOUT=>clkout
);
ERPEAE
Non-Glitchless 1=\ 7 44 3-4 7, CLKSEL[3]~CLKSEL[0]4) A%t
1% CLK3~CLKO, =i~ FA R, kit FeAf A .
3-4 Non-Glitchless {&38 5 &

wal

CLKSEL[0] | |

CLKSEL[1] i |
Y
ako rmmﬁmmm

= R A A R R

CLKOUT

‘switch to CLKO switch to CLK1 switch to CLKO

Glitchless =N £ &l 3-5 28] 3-8 7, A CLKSEL[3]~CLKSEL[0]
A3 B Nk CLK3~CLKO, 4t AR [A] .

UG286-1.9.1 15(99)




3 & Rk 3.2DCS

[&] 3-5 DCS mode: RISING FFE

: switch to CLKO at next
CLKSEL[0] ﬁf—‘\cu«: rising edge ‘
CLKSEL[1] 5 & At next CLKO rising edge |\ At next CLK1 rising edge

H H output goes to "1" output goes to "1"
' t
H

CLKO

CLK1

CLKOUT

switch to CLK1 at next : switch to CLKO at next
CLK1 rising edge CLKO rising edge

3-6 DCS mode: FALLING B1FE

CrKT 13118 sqts CrKo 19)Iu8 6q86
2mIECy [0 CTCT S U6XE . 2MIECY £O CTKO S WEXE

Crkont
CrKT
CrKo
ongbng Bosz [0 ,0, i
CrizErT] i /v& LEXE CTKO L9IIILE 686 | enébnegosz fo.0.
| ! | WEUEXE CTKT LoluE sqis
creeerol | / crko4snve sqfe ;

H
2MCY FO CTKO 9F UEXE | ‘
[=]

3-7 DCS mode: CLKO0_GND HBFE

CLKSEL[0] __l \

CLKO
At next CLKO falling edge . l m
CLKOUT output goes to "0" ;

switch to CLKO at next
CLKO falling edge CLKO falling edge

switch to CLKO at next

3-8 DCS mode: CLKO0_VCC K&
CLKSEL[O] __1 \ }\ \‘

CLKO

!

i | Atnext CLKO rising edge
switch to CLKO at next output goes to "1”
CLKO rising edge

CLKOUT i .
switch to CLKO at next
CLKO rising edge

3.2.2 1P &AM
f£ IP Core Generator J1fH iy DCS, F A< i~ DCS K=

15 BNEEE,
IP Bt &

f£ IP Core Generator i, il “DCS”, #iHi DCS [ “IP
Customization” & 1, 1Z& HAFHE “File” BLEHE. “Options” Ht & HEF i
HEsHER], Wi 3-9 Frx.

UG286-1.9.1 16(99)




3 &R g 3.2DCS
[#] 3-9 DCS B IP Customization & 4544
w IP Customization ? x
DCS &
File
Device: | GWIN-2 | Part Number: |[GW1N-LV2MG132XC7/16 |
Create In: |Edfpga_project\sre\gowin_des | [=
File Name: | gowin des | Module Name: [Gowin DCS |
Language: Verilog -
Options
| el Glitchless Mode: |true A
DCS Mode: RISING  +
— i
— chout [
—
—
==
1. File B¢ &AHE

UG286-1.9.1

File it B HE A THECE /= A0 IP Bt XA AH 5 B . DCS 1 File Bt & AE
FME A DQCE #2514, 152% DQCE H 1 File it & HE .

Options fit. & #E
Options At B HE A T-H ) B € LA E IP, Options fit BEHEW & 3-9 fTw.

® Glitchless Mode: f#igg/2kiE Glitchless i,
® DCS Mode: # & DCS fi=,

g 1 7 HE &
s 1@ AE B2 7R IP Core HUBC B 45 R BIHER], W1l 3-9 fros.

IP 4 Rt

IP & B SERUG, P EUBCE M “File Name” i 44 1 =N,

CAERIATC B9 B REAT /43 -

[ ]
!

IP 1t 3C“gowin_des.v” A 5E 3 1] verilog #i8, #R¥E 0 IP AL,
FEAEsEBIAL ) DCS;

\P ¥t R AR S gowin_des_ tmp.v, NH 3R 4EE 1P i3 AR S
14

IP it & 3CfF: “gowin_dcs.ipc”, P RIn#EOZSCxT IP #H4T AL E .

UBCE P IERE YIS S & VHDL, AR B RT YA PR 44 R 40 vhd
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4 IR Bh 4.1 DHCEN

SR

it

4.1 DHCEN
4.1.1 JRENAA
DHCEN A 52 14T FF/32 1l HOLK Rl 5= 2, CE (% T# S,
BOREE
4-1 DHCEN izOr==E

CLKIN —>

DHCEN —> CLKOUT
CE — 7
Im /T 48
% 4-1 DHCEN #xON 43
Uity 144 I/0 g
CLKIN input iNREE NS
CE input I ERER NG 5, IRHETFARL
CLKOUT output i B A5 5
[REBIE
A LB RSk JRE, nT L@ IP Core Generator T 774,
Verilog it
DHCEN dhcen_inst (
.CLKIN(clkin),
.CE(ce),
.CLKOUT(clkout)
);
Vhdl 4k

COMPONENT DHCEN

UG286-1.9.1 18(99)




4 IR Bh

4.1 DHCEN

PORT(
CLKOUT:OUT std_logic;
CE:IN std_logic;
CLKIN:IN std_logic
);
END COMPONENT;
uut:DHCEN
PORT MAP(
CLKIN=>clkin,
CLKOUT=>clkout,
CE=>ce

41.2 1P FHA

7£ IP Core Generator 51 #.d7 DHCEN, 514 filj<= .7~ DHCEN K

RS SR
IP i &

7F IP Core Generator A+, X “DHCEN”, #H DHCEN 1] “IP
Customization” & I, %% HAHE “File” FCEHNE. “Options” B & HE i

FwsHER, WK 4-2 Fis.
[ 4-2 DHCEN HY IP Customization & O %44

| Part Number: | GWIN-LV2MG132XC7/16

| Module Name: |Gowin_DHCEN

o IP Customization
File
Device:  |GWIN-2
Create In: [Enfpga projectisrc\gowin_dheen
File Name: |gowin_dhcen
Language: |Verilog -
Options
[ Enable CLKOUTN
—
it il
—n e

UG286-1.9.1
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4 IR Bh

4.2 DHCENC

1. File B EAME
File FCEAEH FECE £ M 1P Bit XA RIAHSRAE . DHCEN [ File it
HHER 5 DQCE B3, 1§27 DQCE 11 File FLEAE .

2. Options At BAHE
Options Fit B HEF T H F A€ XL E IP, Options fic & HEUI ] 4-2 iR
Enable CLKOUTN: {#ifgrt {514t DHCENC, AM#ifEmt 4511k DHCEN.

3. IR RHERE
Uit 11 5 7~ AE B 57 IP Core [IC B 45 SonBIAERE, WA 4-2 Fis.
IP 4 i34

IP & N E 55, rFoAE ARG E S “File Name” i 44 1 = A A,

CLER A B N 31T 141

® P &1l “gowin_dhcen.v” JHSEREM verilog BiE, MR IP
FCHE, 724 Sefiik i) DHCEN;

® P it AR SCE gowin_dhcen _tmp.v, N F PRt IP B8 FHARAR
A

® P E . “gowin_dhcen.ipc”, F /7 aln#E iz c 5 IP BT &

byl

Qe B R RERE 2 VHDL, WP AR R RT R AN X4 S 2808 .vhd

4.2 DHCENC
4.2.1 [RiEN A

UG286-1.9.1

DHCENC ] gl 4T 1/5¢ ] HCLK i I #1145 5, CE IR FE-~F I 523

B
%% 4-2 DHCENC &R &4
Ktk £ 2
GWIN GW1N-9C, GW1N-2, GW1N-1P5,
/N4 (LittleBee®) GW1N-2B, GW1N-1P5B
GW1NR GW1NR-9C, GW1NR-2, GW1NR-2B
mOREE
4-3 DHCENC O =&
CLKIN — —>» CLKOUT
DHCENC
CE —> —> CLKOUTN
20(99)




4 IR Bh

4.2 DHCENC

ImON4E
% 4-3 DHCENC #0O/48

Uiy 11 44 I/0

Eitipay

CLKIN input

iR NERE

CE input

B ERES =, KA AT

CLKOUT output

I B A S

CLKOUTN output

if i 1155, CLKOUTN B .

[RiEHIL

A DA E sk R 1E, WAl LAl IP Core Generator T.H ™74,

Verilog B4t
DHCENC dhcenc _inst (
.CLKIN(clkin),
.CE(ce),
.CLKOUT (clkout),
.CLKOUTN(clkoutn)
);
VHDL #i4k.:
COMPONENT DHCENC
PORT(

CLKOUT:OUT std_logic;

);

CLKOUTN:OUT std_logic;
CE:IN std_logic;
CLKIN:IN std_logic

END COMPONENT;

uut:DHCENC
PORT MAP(

CLKIN=>clkin,
CLKOUT=>clkout,
CLKOUTN=>clkoutn,

CE=>ce
);
4.2.2 1P 'U%]Fﬁ

DHCENC 5 DHCEN K 1P Fiti S FH 7 i AH [H]

UG286-1.9.1
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4 IR Bh

4.3 DCC

4.3 DCC
4.3.1 BEBN4A
DCC, rmidif o i 2 LA IR B
=R
& 4-4 DCC BEHEH

NS EY ]l Lois

GW1N GW1N-9C
/NEE® (LittleBee®)

GW1NR GW1NR-9C

im AR E
4-4 DCC SHOREE

CLKIN — ] DCC — > CLKOUT

mANT4a
% 4-5 DCC #AN4

Uiy 11 44 1’0 ik

CLKIN input BEL PN

=
CLKOUT output b AE 5

BRNE
%% 4-6 DCC ¥ 4A

SR 4 T ERIME ik

DCC_EN 1’b1, 1'b0 1’b1
- 1’00:25 1] DCC

1’b1:A#fE DCC;

FCLKIN - 50.0 B NI Eh AR

[REBIE
Verilog B4t
DCC dcc_inst (
.CLKIN(clIkin),
.CLKOUT (clkout)
);
defparam dcc_inst.DCC_EN=1’b1;
defparam dcc_inst.FCLKIN=50.0;
VHDL #l4k:
COMPONENT DCC

UG286-1.9.1
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4 IR Bh 4.4 DCCG

GENERIC (
DCC_EN : bit:="1"; --"1":enable dcc; '0": disable dcc
FCLKIN : REAL := 50.0 --frequency of the clkin(M)
);
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

);
4.4 DCCG

4.4.1 [RiBNAE
DCCG, ki 547 i IF BB

B Y
% 4-7 DCCG ERHH
Ktk £ R
GWAN GW1N-2, GW1N-1P5, GW1N-2B,
/NE %P (LittleBee®) GW1N-1P5B
GW1NR GW1NR-2, GW1NR-2B
mOREE
4-5 DCCG A r=E
CLKIN — DCCG —» CLKOUT

UG286-1.9.1 23(99)




4 IR Bh 4.4 DCCG

HWONE
% 4-8 DCCG /O 43
4 /0 fiik
CLKIN input LN RS
CLKOUT output I e RS 5
BHNA
%% 4-9 DCCG BHN A
S HUE Y NN E i3
2500 2°b01 2'b00/2’b01:Buffered
DCC_MODE 2’b10: 2511 ’ 2’b00 2’b10: +80ps
2’b11: -80ps
FCLKIN - 50.0 NG R PTE S
[REFIE
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)
);
PORT(

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

UG286-1.9.1 24(99)




4 IR Bh 4.5 CLKDIV2

PORT MAP(
CLKIN=>clkin,
CLKOUT=>clkout
);
4.5 CLKDIV2

451 BB

CLKDIV2 Jyisf gt oy A, SEBLI B — 20 S %8 . CLKDIV2 fyfth R
fe I3 DCC/DCCG ) CLKIN.IOLOGIC ) FCLK.PLL ) CLKIN 1 CLKFB.
DQS 1] FCLK. CLKDIV #j HCLKIN.

IheesEik
CLKDIV2 Jy & iy oy Sk ke, 2F 1% 5% N BB AR — 20 2 430 &b .
mOREE

4-6 CLKDIV2 & O0RE=EE

HCLKIN —»
CLKDIV2 ——> CLKOUT

RESETN —»

WO
%= 4-10 CLKDIV2 # O/ 48
i 1144 /0 Eif i)
HCLKIN Input RPN RS
RESETN Input S EAE S, KA.
CLKOUT Output I i RS 5
SBENA
% 4-11 CLKDIV2 ¥4
¥4 B A Y BME Eiti3%)
GSREN “false”, “true” “false” B H2 B EA GSR
[RiEHIE
A DA E SRS, ta] LLEL IP Core Generator T H. =4
Verilog B4t
CLKDIV2 clkdiv2_inst (
HCLKIN(hclkin),
.RESETN(resetn),

UG286-1.9.1 25(99)




4 IR Bh 4.5 CLKDIV2

.CLKOUT(clkout)

);
defparam clkdiv2_inst. GSREN="“false”;

VHDL #i4k.:
COMPONENT CLKDIV2
GENERIC(
GSREN:STRING:="false"
);
PORT(

HCLKIN:IN std_logic;
RESETN:IN std_logic;
CLKOUT:OUT std_logic
);

END CONPONENT;

uut:CLKDIV2

GENERIC MAP(
GSREN=>"false"
)

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

452 1P &R
7€ |P Core Generator 5[+ ¥y CLKDIV2, Fifi 4l <> &7~ CLKDIV2
AR A S
IP fic &

7E IP Core Generator i, Xii<“CLKDIV2”, 3 CLKDIV2 1«IP
Customization” & [, %% I EFE“File” BCEHEM G OB HER, WK 4-7

I
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4 eI B 4.5 CLKDIV2
[ 4-7 CLKDIV2 Y IP Customization & 4544
' IP Customization ? *®
CLKDIV2 o
File
Device: | GWIN-2 | Part Number: | GWIN-LV2MG132XC7/16 |
Create In: ‘E:\fpga_project\src\gcwin_clkdiv2 |
File Name: ‘gowinic\kdiVZ | Module Name: ‘Gowir\iCLKDIVZ |
Language: Verilog
— i hucliin
ut -
— et
o=
1. File FCEAE

UG286-1.9.1

File it BAEH FHC & =41 IP it SO A5 B . CLKDIV2 | File
fic & AE A4 FH A0 DQCE #idkfr) 248l 2% DQCE 1) File it & HE

2. IR RHERE
S 1 i s HE B 7R 1P Core FOBC B 45 FoRBIFER], WK 4-7 Fiw.
IP & i34

IP & B SERUG, P EUBCE M “File Name” i 44 1 =N,

CAERIATC B9 B REAT /43 -

[ ]
vE!

IP ¥t 3 “gowin_clkdiv2.v” A5 % 01) verilog fbk, H4EH 1 IP
foE, F=A4seplfki) CLKDIV2;

\P ¥ AR S gowin_clkdiv2_tmp.v, J9FH A #24E IP & AR
R SC A

IP fit & . “gowin_clkdiv2.ipc”, Bl m#aZz o st IP #H4T R E .

UnC B R T A VHDL, U AR R HT A SCHE 4L JE 280 .vhd.
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5 RS}l 5.1 rPLL

ARG

5.1 rPLL

5.1.1 JRIEN A

iz FPGA St 7 rPLL, FIA AN 1225 6 B 5 5 42 M i A 0
PR 15 5 KR AR AL .

BB
%< 5-1 rPLL SEF S84
Kk EY s
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
e GW2AN GW2AN-55C
(Arora) GW2AR GW2AR-18, GW2AR-18C

GW2ANR [ GW2ANR-18C

GW1N-1, GW1N-1S, GW1N-4, GW1N-4B, GW1N-4C,

GWIN GW1N-9, GW1N-9C
GWiNg | GWINR-T, GWINR-4, GWNR-4B, GW1NR-4C,
GW1NR-9, GW1NR-9C

N GWINRF | GWINRF-4B

(LitleBee®) "GWANS | GWINS-2, GWINS-2C
GWINSE | GWINSE-2C
GWINSR | GWINSR-2, GWINSR-2C
GWINZ | GWINZ-1

IheeHR

rPLL W] 3 45 % A g AT I B AR AL R B L 5 s LU . R
CREPIAN I ) SR AL AN TR AR AL AT 1A Bl I ok

rPLL AL X4 ARl CLKIN 47 5038 1 B2 CRE AN 43 450D, T3 A XN
ferkour = (fekv * FBDIV) /IDIV

fvco = ferkour * ODIV

fekourp = fekour/SDIV
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5 RS}l

5.1 rPLL

UG286-1.9.1

ferp = ferkin/IDIV = ferkour/FBDIV

vE!

® fon ANEIARTEN CLKIN 4%, forkour ¥ CLKOUT Fl CLKOUTP R4 45i %, foLkouTn
N CLKOUTD Hf0#i%, ferp S PFD $EAHME

® IDIV. FBDIV. ODIV. SDIV AA[F] 7 $ids SL s 09 73 5 25, B AT @ i BEAS [F] 7 4 R
HORAS BB S22 E 5 .

® PLL FSRTE I 2% FPGA 7 i B 11

¥ O R B E

5-1 rPLL ik OREE

CLKIN ——>
CLKFB ——»
RESET —>

RESET P —>

—» CLKOUT

——> CLKOUTP

FBDSEL —75 | rPLL L CLKOUTD
IDSEL —75 ]
ODSEL ﬁ(i;» — CLKOUTD3
DUTYDA —F—> L Lock
PSDA —77
FDLY —75
imO 9T 48
£ 5-2 rPLL $O/+48
i 14 /0 ik
CLKIN Input | ZHI NG S
CLKFB Input | SR Bl A 15 5
RESET Input | rPLL B BAIIANTG S, &AL
rPLL SCH (Power Down) $iANf5 5, mH FAR, PLL HE
RESET_P Input | bypass #:(F, RESET_P & i
CLKOUT/CLKOUTP/CLKOUTD/CLKOUTD3 #itt 4 0.
FBDSEL[5:0] | Input | zZha&##Hi] FBDIV HU{f, il 0~63, SLPr{EN 64-FBDSEL.
IDSEL[5:0] | Input | hds$d) IDIV H{s, il 0~63, sKbxffiy 64-IDSEL.
ODSEL[5:0] | Input | ZhZs#%4 ODIV HUfE, 2,4,8,16,32,48,64,80,96,112,128.
DUTYDA[3:0] | Input | sl HEE S
PSDA[3:0] Input | ARG Bh A TH# (S 5
FDLY[3:0] Input | KEAIAER h s (S 2
CLKOUT Output | rPLL Kb =S 5
LOCK Output | rPLL BUEHR(E S, 1 FomBiE, 0 FoRkH
CLKOUTP | Output | rPLL # AR 5 25 LI B (0 I B L 435 55
CLKOUTD Output | rPLL Z:id SDIV [ 84 {5 %, CLKOUT 5 CLKOUTP
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5 RS}l

5.1 rPLL

UG286-1.9.1

Uiy 11 44 1’0 ik

2ot SDIV 7 A e A 455

rPLL £85d DIV3 HIR 8 {55, CLKOUT B CLKOUTP

CLKOUTD3 Output . o
UPUL D st 3 4G s S 2

CLKOUTD3 #& 3 /i H 25 5, BAIRE S,
® 1% CLKOUTDS3 ffj# N\ /& CLKOUT:

K 5-2 fros, 2 RESET 84785, CLKOUTD3 Ei 8 CLKOUT
P — TR A E T, ARJEER S 15 A BRI
& 5-2 MIAJEH CLKOUT Bt CLKOUTD3 BfFEE
RESET

cour fL_F L F L F L F L F 1L F L f 1§ fF

CLKOUTD3 $ f f

® 11t CLKOUTD3 (¥ A2 CLKOUTP:

kK 5-3 Frzn, 4 RESET EARE, CLKOUTD3 2R 4 CLKOUTP
I — N RIS A E T, AREAER S EE A ETFHE R AR EE.
5-3 MiAE CLKOUTP Bf CLKOUTD3 Rt FE
RESET

coute £ F L L F L F L F L F L F L f L

CLKOUTD3 i e
SHNE
%% 5-3 rPLL 2 8IN+43

4 U v BRINE ity

FCLKIN “3"~"500” “100” S BATIR

IDIV_SEL 0~63 0 IDIV 734 S5 A E

IDIV 73R B S 1 2
Helsh G 5w

{3 M, ” &, ” false: %%Ij&?’ Eﬂﬁ?%%i&
DYN_IDIV_SEL fal fal
_IDIV_S true”, “false alse IDIV_SEL
true: &, LGS
IDSEL
FBDIV_SEL 0~63 0 FBDIV 7 i A B A 1 &

FBDIV 7355 5 i A 42 il
SRS HNE TR
DYN_FBDIV_SEL “true”, “false” | “false” false: #ids, ISR
FBDIV_SEL

true: 4, BIIERES
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ZH 4 iVEIERENES BRMAE E{ipa
FBDSEL
2,4,8,16,32,48
ODIV_SEL ,64,80,96,112, | 8 ODIV A A B ER SR E
128
ODIV 73 il R E i A= =
el sha B hilE ikt
o v |« . false: #a, RlIEFEZSE
DYN_ODIV_SEL true”, “false false ODIV_SEL
true: &, HIEFES
ODSEL
PSDA SEL “0000"~“1111” | “0000” FEA TS 2
DUTYDA_SEL “0010"~“1110” | “1000” 7 7S LUER S TR A
prink £ MO SRS K (LK AL
YN DA EN e “false | “falser (57 L B s
DA | rue”, “false alse false: HAsEsHI
true: A
LKOUT #4375 i1
CLKOUT_FT_DIR 1'b1 1'b1 c O\U BB E
1'b1: I
CLKOUT il =¥ ik &
CLKOUT_DLY_STEP 0,1,2,4 0 CLKOUT _DLY_STEP*del
ay(delay=50ps)
LKOUTP #7711
CLKOUTP_FT DIR 1'b1 1'b1 c O\U WA HEE
1'b1: I
CLKOUTP il =&k &
CLKOUTP_DLY_STEP | 0,1,2 0 CLKOUTP_DLY_STEP*d
elay(delay=50ps)
DYN_SDIV_SEL 2~128 (%0 | 2 SDIV 79l REE AW E
CLKFB Rk #t
sinternal® internal:>k 5 A #5 CLKOUT
CLKFB_SEL Jnernat , “internal” | ik
external o
external: K HMTME 5 %
Jib
(7
“CLKOUT”, p » Sk O Sk 4
CLKOUTD_SRC “CLKOUTP” CLKOUT” | CLKOUTD ki
“CLKOUT”, “ ] SZVE >4
CLKOUTD3_SRC “CLKOUTP” CLKOUT” | CLKOUTD3 Rk #
5% rPLL, CLKOUT H#
kH CLKIN
CLKOUT_BYPASS “true”,’false” | “false” true: CLKIN 5% rPLL B #2
fEHT CLKOUT
false: 1F 5
5% rPLL, CLKOUTP H
CLKOUTP_BYPASS “true”,"false” “false” #kH CLKIN

true; CLKIN 52 1% rPLL H#z
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U

ERINME ik

{EFH T CLKOUTP
false: 1EWHH

CLKOUTD_BYPASS

“true”,’false”

= rPLL, CLKOUTD B
#:kH CLKIN

“false” true: CLKIN 5% rPLL B #%
{EHF CLKOUTD

false: IEH R

DEVICE

“‘GW1N-17,
“‘GW1NR-1”,
‘GW1N-1S5”,
“‘GW1INZ-17,
“‘GW1INS-27,
“‘GW1INS-2C”,
“‘GW1INSR-2%,
‘GW1INSR-2C

“‘GW1NSE-2C
", “GW1N-47,
“‘GW1N-4B”,
“‘GW1NR-4”,
“‘GW1NR-4B”,
“‘GW1NRF-4B
7, “GW1N-9”,
“‘GW1N-9C”,
“‘GW1NR-9”,
“‘GW1NR-9C”,
“‘GW2A-18,
“‘GW2AR-18”,
“GW2A-55,
“GW2A-55C”,

“GW2AN-55C

“GW1IN-4" | k4%

%% 5-4 IDSEL is O S ¥ xR E

IDSEL[5:0]

IDIV Z¥E

111111

111110

111101

111100

111011

111010

111001

111000

110111

Ol |N[fojoa|dhWIN|—~

000000

UG286-1.9.1
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%= 5-5 FBDSEL i 02 BE

FBDSEL [5:0] FDIV {8
111111 1
111110 2
111101 3
111100 4
111011 5
111010 6
111001 7
111000 8
110111 9
000000 64
& 5-6 ODSEL i 02 ¥x A%
ODSEL [5:0] ODIV &8
111111 2
111110 4
111100 8
111000 16
110000 32
101000 48
100000 64
011000 80
010000 96
001000 112
000000 128
%2 5-7 rPLL 1B & ¥R R R
S8 PSDA_SEL i3 1 PSDA & & AHASE 1 2
0000 0°
0001 22.5°
0010 45°
0011 67.5°
0100 90°
0101 112.5°
0110 135°
0111 157.5°
1000 180°
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&% PSDA_SEL 5 [1 PSDA 1% & HAE %
1001 202.5°
1010 225°
1011 247.5°
1100 270°
1101 292.5°
1110 315°
111 337.5°

%+ 5-8 rPLL 5= LL BB TIER

S ¥ DUTYDA_SEL #E& S L EE (/16D

0010

0011

0100

0101

0110

0111

1000

Ol Nojoa||lW|DN

1001

1010

-
o

1011

—
—_—

1100

RN
N

1101

-
w

RN
SN

1110

AT BT ESSMBRE. fln, MHBEEN “0” (0000)
i, 50% 52t BN “8” (1000). MRAHBIIBE 2 “180° 7, 50% i %
ELi) % E N “0” (0000,
P R e R g =
® 7 DUTYDA[3:0]> PSDA [3:0]iff, DutyCycle=1/16 x (DUTYDA [3:0]-
PSDA [3:0])-
® 7 DUTYDA [3:0]< PSDA [3:0]i, DutyCycle=1/16 x (16+ DUTYDA
[3:0]- PSDA[3:0]).
E!
A3 #F DutyCycle = 0, 1, 15 X =Fh 1%L .
AT LA o 1 FDLY [3:0]8h a2 4 th i 8 CLKOUTP [ iEiR . &F—
H4hn 0.125ns. T ELGHB R E LI G (K855 CLKOUTP )5 T4
ANBFBHD FIHERT (B8R {55 CLKOUTP & A A BT84
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% 5-9 rPLL iR FE IR E
i FDLY [3:0] (GW1IN-1/GW1N-1S) | i FDLY [3:0]C HAR#F) | 2EIR B EL

UG286-1.9.1

0000 1111 0
0001 1110 1
0010 1101 2
0100 1011 4
1000 0111 8
[REBIL
A DAE B sL b J5E, WaT L@ IP Core Generator T H. =4,
Verilog B4t
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";
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";
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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 #i4k.:

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";
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";
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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(
FCLKIN =>"100.0",
DEVICE =>"GW2A-18",
DYN_IDIV_SEL=>"false",

IDIV_SEL=>0,
DYN_FBDIV_SEL=>"false",
FBDIV_SEL=>0,
DYN_ODIV_SEL=>"false",
ODIV_SEL=>8,

PSDA_SEL=>"0000",
DYN_DA_EN=>"false",
DUTYDA_SEL=>"1000",
CLKOUT_FT_DIR=>'1",
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)

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=>0dsel,
RESET=>reset,
RESET_P=>reset _p,
PSDA=>psda,
FDLY=>fdly,
DUTYDA=>dutyda,
LOCK=>lock,
CLKOUT=>clkout,
CLKOUTD=>clkoutd,
CLKOUTP=>clkoutp,
CLKOUTD3=>clkoutd3

7E IP Core Generator St #H, i “rPLL”, FL A< S rPLL )

RS SR
IP Bd &

7F IP Core Generator i H x5 “rPLL”, 38 rPLL [ “IP

Customization” & M. & K “File” ECEME. “Options” it & HE i
HERHER], Wkl 5-4 frox.
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& 5-4 rPLL B4 IP Customization & OZ5#

o IP Customization ? X
R
rPLL e
File
Device:  |GWIN4 | Part Number: [GwiN-LvaaN8aCs/1S |
Create In: |EAfpga_projectisreigowin_rpll | [=
File Name: |gcwin7rp|\ | Madule Name: ‘GowinirPLL |
Language: |Verilog -
Opti
Genera | CLKOUT
Mode [ Bypass
@® General Mode (O Advanced Mode Expected Frequency (3.125~500): | 400,000 =
- Tolerance (%): 0.0 <
] Lo PLL Phase And Duty Cycle Adjustment
® Dynaric O st VCO Divide Factor
[ PLL Reset [ PLL Power Down
S Static 2
Clock Frequency (3~400): [100.000 -
L. Actual Frequency:
Divide Factor
CLKOUTP
[ Enable CLKOUTP Bypass
Phase And Duty Cycle Adjustment (Static)
Phase (degree): 010
Calculate w

File fic BAEH THECE = A1 IP Wik SO AR RS B . rPLL 11 File i & AE
48 AT DQCE #2548, 152% DQCE ¥ File Fit B HE .

2. Options it & HE
Options FCEHEFH T/ EH € X AL E IP, Options At EAEWIK 5-4 s

® General: BCE — MBS AR, BB Y AR AT & 2 bl iR B )
A, BAEAAELE PLL Reset.

“Mode” JETIFL & IP Core AL & A, S FF— A0 “General
Mode” s =, “Advanced Mode”. — i = i A\ A B
PRSI TN H BRI, AR B AT AR R R R S =k
BUEH TP, SRV A AR TS [R] 73550 2 5045 21 1
R A

- “PLL Phase And Duty Cycle Adjustment” i%& I fi. & % i 1) 5 =

FEAARAL B AL, SCRFBhAS % “Dynamic” FIFERA %

“Static”;
- “PLL Reset” i&Mific & rPLL f#] Reset {# fEfi=;

“PLL Power Down” i&Iifi & reset_p it [1# rPLL 4b T H i
s

® CLKIN: Bt & rPLL fy N2 AR, 73 S8 15 & A1 IDSEL Reset
flERER
- “Clock Frequency (I3 ” B & f A\ B2, 6 H
device 5 ;
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“Divide Factor” AJ{EE U T E S, LFsh S
“Dynamic” Mt “Static”, #A0F Al B 0455
I EAREE, JEEN 1~64. % CLKOUT [Fif AR B ASLE FE B
device ZR T E N, Hidi “Calculate” B “OK”, <33R
T OHERERR: 457 CLKIN/IDIV R ALER M. device E R[]
Clock Frequency fulfl 4, Hidi “Calculate” B “OK”, <5
PORE OHRER

CLKFB: W& rPLL S/t 4d s AN 5S4

- BCE e YR, “ Source M T AT ik £E Internal A1 External;
“Divide Factor” Al fE @A MREMMSE, SRS
“Dynamic” Fig&iA “Static”, F&RAT A E A0S
FEAREE, JOEN 1~64, FCEANEHR, #d; “Calculate”
A EL “OK” #%4ll, SRR DR iR,

Enable LOCK: f#fg LOCK I,

CLKOUT: BCE rPLL f 2 IHEEMR, BB VCO &4, W&
H R B R0 S 8.

“Bypass” 1% 1 m] it & iy H P 0 55 B Th e

“Expected Frequency (B 7£— i =Tl & HHEE Y

S i IR pP CLKOUT iR, Y HElHi device $iE s

“Tolerance (%)” it & CLKOUT W1 Z A5 Hi 1 Sz b

[ RVFIRZE

- “VCO Divide Factor” 7E = Zifi :0 N & VCO ZHECHFah A
3L “Dynamic” A “Static”, ErS#HINT AT B 45
o) BAREUE, JolEN 2/4/8/16/32/48/64/80/96/112/128, Tl &
ANEHE, ¥l “Calculate” B¢ “OK”, &gt LR DR
o

- “Actual Frequency” Z/nZeitH A H ) CLKOUT sEFriiR,
TP .

CLKOUTP: i B AR oh B MATOH S5, i B AR I B AR AL AT |5

RS EL, (FRE/RREARFE I B ) Reset.

- “Enable CLKOUTP” &I B A A2 i b H A e
“Bypass” 1%L L B AHA I B 1 55 2% D RE 1 e 5
“Phase And Duty Cycle Adjustment (Static)” A fEif A0~
lic EAHf7 (Phase (degree)) #1575t (Duty Cycle);

CLKOUTD: .58 A3 B 4 (0 B, L0022 3 A i e 45
6, TSP 6 S A LY, 8 R/ R AT B 1L Y Reset.

- “Enable CLKOUTD” 1% il fic & 73 A £ 4 46 e
“Bypass” JEIRC B 7 4 Eh i 6 55 B8 T RE 16 R
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“Source” HEINAC & 7 Akt eh e B R ek s, Ri%E CLKOUT Al
CLKOUTP;

“Expected Frequency (iR {uED)” £ — b= N iC B I EE 1
S B b B AR, YE B device W5E

“Tolerance (%) 7 FCE 734 e H 3 8 A0 AT H AL ) SEBs
BRI IR 2

“Divide Factor (2~128) 7 7E & A =0 N L B /A 8 H )
IANSEL, LN 2~128 2 (A%, W B N B i “ OK”
SRR R

“Actual Frequency” 2 =201t 54T H (1) 55 AR By HS 1 S b A

CLKOUTD3: it & =47 ik &4y H B ik s

“Enable CLKOUTD3” &I & =4 A 4 HH A 5

“Source” HEIAC B =70 HS Bhar AN BRI, ATk CLKOUT
A CLKOUTP,

Calculate: TFH YFIACE 2B AH.

— i “General Mode” T, MR¥ESH N H AR B E 7
BH. S EA VCO S50, 115 H i S2 Br a5 A0 B S A
AHHEER, Fd “Calculate” #4lJ5 5 H “error” & L~ 55
W, IFEANEGTRA B R,

HEE g “Advanced Mode” ', 1HHACE &S0 8155
SN VCO SH B 68, AA46H, M “Calculate”,
L “error” W OREEIR; AECEIER, #id7 “Calculate”,
B “info” & HIRINEL B KT .

3. Ui B RAERE
Uit I S~ AHE B 278 IP Core FATC B 25 B BIHE ], B A Hi o AN 2
R4 Options I & Szt 63, & 5-4 Fik.

IP 4 B3t

IP & B SERUG, P EUBCE M “File Name” i 44 1 =N,

CAERIATC B9 B REAT /43 -

[ ]
!

IP ¥t SCE“gowin_rpll.v” A5 2 11) verilog fb, MRPEH ) IP BCE
P AR SEIAG T rPLL

IP Vit AR A gowin_rpll_tmp.v, J9FH P24 1P B33 F AR S

IP B & SCF: “gowin_rpllipc”, P Al gz Xt IP #HATHCE .

UBCE AR INTE S & VHDL, AR B RT YA P44 R 208 vhd
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Tz FPGA #24t 7 PLLVR (Phase_Locked Loop with regulator, 7,

PR BRI, RIS RS IO 2 25 I B (5 5 426 R i N IR 15 5 I
AL o

yTachrda
% 5-10 PLLVR EH &4

BN E ] e

IINE 1@ GWANS GW1NS-4, GW1NS-4C, GW1NSR-4, GW1NSR-4C,

(LittleBee®)

GW1NSER-4C

ThaeHd

PLLVR 27 YR PLL, RJT45 %€ A% I Badh AT I BhAR A2 1 2

i 2 FL IR L R CRERDIURT 3 A0 S AR AN [R)RR L AT P o B ol

PLLVR HIMEREUN T -
PLLVR w] X ARS8 CLKIN #HAT A% (EMA a8, HE AR

R

feikour = (ferkin * FBDIV) /IDIV

fvco = ferkour * ODIV

fekourp = ferkour/SDIV

feep = feukin/IDIV = fepkour/FBDIV

Vel

® foin NS CLKIN #%, foikour N CLKOUT F1 CLKOUTP 4141, foLkoutd
N CLKOUTD 48453, fero N PFD SR,

® IDIV. FBDIV. ODIV. SDIV AR 44548 SLPr A SRR, B o] 38 1 i 3 A8 R 040 &
OB BRI 5 5.

® PLLVR M5 E ] &% FPGA ™ i B Tt .

mORERE

5-5 PLLVR O ==E

CLKIN ——>|
CLKFB ———>»|

RESET ———>| —> CLKOUT

RESET P —>
FBDSEL — |

——> CLKOUTP

° PLLVR > CLKOUTD
IDSEL —5—>
ODSEL —7g | ——» CLKOUTD3
DUTYDA ——>

VREN ——

S

FDLY —7 |

IN
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WONE
%% 5-11 PLLVR #0148
84 /0 iR
CLKIN Input SEN NG S
CLKFB Input RIS
RESET Input PLLVR R EMMNGES, &H A
PLLVR < (Power Down) #IA{ES, mH AR,
PLL 9F bypass #3:( T, RESET_P &L T
RESET_P put | | KOUT/CLKOUTP/CLKOUTD/CLKOUTD3 it
00
_ Al FBDIV I, JaH 0~63, SZhwfth
FBDSEL[5:0] Input 64 FBDSEL
IDSEL[5:0] Input HIAEEH] IDIV B, SEHE 0~63, S2brfl Ny 64-IDSEL.
. A ODIV BUHE,
ODSEL[5:0] Input 2.4.8.16,32.48.64.80.96,112,128.
DUTYDA[3:0] Input o A TS
PSDA[3:0] Input A S HEE S
FDLY[3:0] Input T YU AE I Zh 25 A5
VREN Input PLLVR MG S, A
CLKOUT Output | PLLVR i s s 5
LOCK Output PLLVR #i5E18 25, 1 XaRBIE, 0 Brksl .
CLKOUTP Output | PLLVR #4 AHA7AN b 25 EL 3 (A B b B A5 5
PLLVR %3 SDIV [fIi a4 Hi{5 %, CLKOUT =X
CLKOUTD OUIPUL | | KOUTP 21 SDIV 41585 iy H {22
PLLVR £:5d DIV3 ffB i {55, CLKOUT &
CLKOUTD3 Output | ) kouTP zX i 3 MG S E
|

CLKOUTDS /& CLKOUT & CLKOUTP &t

3 o AiE R R ERE S, 5 CLKOUT 8¢

CLKOUTP i FF R R A2 rPLL.

SBRNE
% 5-12 PLLVR ¥+
ZH 4 BB YE BRNME Py
FCLKIN 3~500 100 e EANEL T ES
IDIV_SEL 0~63 0 IDIV 733 REGHAS R E
IDIV 7350 R BER S 131
SRS S HNE ik
¥
DYN_IDIV_SEL “true”, “false” “false” false: #izs, BlLEHESH
IDIV_SEL
true: 4, BERES
IDSEL
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SR

U

ERINE

fiiik

FBDIV_SEL

0~63

FBDIV 34 R B A 1%
B

DYN_FBDIV_SEL

“true”, “false”

“false”

FBDIV 734l R B 515

SSRGS

R

false: H&s, HWIEHESH
FBDIV_SEL

true: s, WIERGES
FBDSEL

ODIV_SEL

2,4,8,16,32,48,6
4,80,96,112,128

ODIV 7 ZE S W E

DYN_ODIV_SEL

“true”, “false”

“false”

ODIV 434 Z Fip s il
SR BB HE Tk
*

false: #4, HIEHESH
ODIV_SEL
true: ZI7,
ODSEL

HIE S

PSDA_SEL

“0000”~ “1111”

“0000”

R A2

DUTYDA_SEL

“0010"~ “1110”

“1000”

i 2 LE i S T

DYN_DA_EN

“true”, “false”

“false”

BN TE AL
5 7 E R 47 il
false: FfAs{EH

true: BhASHEH|

CLKOUT_FT_DIR

1'b1

1'b1

CLKOUT fstifd J7 [l ¥ &
1'b1: I

CLKOUT_DLY_STEP

0,1,24

CLKOUT il #¥ikE
CLKOUT_DLY_STEP*d
elay(delay=50ps)

CLKOUTP_FT_DIR

1'b1

1'b1

CLKOUTP fifilJy 1 %
B
1'b1: Ik

CLKOUTP_DLY_STEP

01,2

CLKOUTP fiif &= %%
B

CLKOUTP_DLY_STEP*
delay(delay=50ps)

DYN_SDIV_SEL

2~128 (%0

SDIV 73 2B ER SR E

CLKFB_SEL

“internal”,
“external”

“internal”

CLKFB RijFik#
internal:>k H P56
CLKOUT
external: kH4MEES
&

CLKOUTD_SRC

“CLKOUT”,
“‘CLKOUTP”

“‘CLKOUT”

CLKOUTD kit
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SH 4 HU{H va BRiIME ik
“CLKOUT”, ; , U,
CLKOUTD3_SRC “CLKOUTP” CLKOUT” | CLKOUTD3 ik #
= PLLVR, CLKOUT
H#kH CLKIN
o« ” . » true: CLKIN &%
CLKOUT BYPASS true”, “false false
- ! PLLVR EL3:/E T
CLKOUT
false: IEHi=
3% PLLVR, CLKOUTP
Bk H CLKIN
w——m ” « » true: CLKIN %%
CLKOUTP_BYPASS true”, “fal fal
- rue, talse aise PLLVR EL31Ef T
CLKOUTP
false: IEHER,
= PLLVR, CLKOUTD
H#KH CLKIN
w—— » « » true: CLKIN &%
CLKOUTD BYPASS t fal fal
| rue, railse alse PLLVREEF%{’EFH?
CLKOUTD
false: 1EHHiT
“GW1NS-4",
“GW1NS-4C”. .
DEVICE “GW1NSR-4". .,GW1NS'4 S VivEe
“GW1NSR-4C”.
“GW1NSER-4C”

Varll |
FE!

IDSEL. FBDESL. ODSEL ¥ [0 M T HEZR, MAANE S B ERES rPLL A7,

52% rPLL.

[RiEfI

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

Verilog B4t

PLLVR pllvr_inst(
.CLKOUT (clkout),
.LOCK(lock),
.CLKOUTP(clkoutp),
.CLKOUTD(clkoutd),
.CLKOUTD3(clkoutd3),
.VREN(vren),
.RESET (reset),
.RESET_P(reset_p),
.CLKIN(clkin),
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.CLKFB(clkfb),
.FBDSEL (fbdsel),
.IDSEL(idsel),
.ODSEL (odsel),
.PSDA(psda),
.DUTYDA(dutyda),
.FDLY (fdly)
);
defparam pllvr_inst.FCLKIN = "50";
defparam plivr_inst.DYN_IDIV_SEL = "false";
defparam pllvr_inst.IDIV_SEL = 0;
defparam plivr_inst. DYN_FBDIV_SEL = "false";
defparam pllvr_inst.FBDIV_SEL = 1;
defparam plivr_inst.ODIV_SEL = 8;
defparam plivr_inst. PSDA_SEL ="0100";
defparam pllvr_inst. DYN_DA_EN = "false";
defparam plivr_inst DUTYDA _SEL = "1000";
defparam plivr_inst. CLKOUT _FT_DIR = 1'b1;
defparam pllvr_inst. CLKOUTP_FT_DIR = 1'b1;
defparam pllvr_inst. CLKOUT_DLY_STEP = 0;
defparam plivr_inst. CLKOUTP_DLY_STEP = 0;
defparam plivr_inst. CLKFB_SEL ="external";
defparam plivr_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 plivr_inst. CLKOUTD3 SRC ="CLKOUT";
defparam pllvr_inst. DEVICE = "GW1NS-4";
VHDL k.
COMPONENT PLLVR
GENERIC(
FCLKIN:STRING:="100.0";
DEVICE:STRING:= "GW1NS-4";
DYN_IDIV_SEL:STRING:="false";
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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";

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;
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END COMPONENT:
uut:PLLVR
GENERIC MAP(

)

PORT MAP(
CLKIN=>clkin,
CLKFB=>clkfb,
IDSEL=>idsel,
FBDSEL=>fbdsel,
ODSEL=>0dsel,
VREN=>vren,

CLKOUTD3:0UT std_logic

FCLKIN =>"100.0",
DEVICE =>"GW1NS-4",
DYN_IDIV_SEL=>"false",

IDIV_SEL=>0,
DYN_FBDIV_SEL=>"false",
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
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RESET=>reset,
RESET_P=>reset p,
PSDA=>psda,
FDLY=>fdly,
DUTYDA=>dutyda,
LOCK=>lock,
CLKOUT=>clkout,
CLKOUTD=>clkoutd,
CLKOUTP=>clkoutp,
CLKOUTD3=>clkoutd3

7E IP Core Generator 7+, B “PLLVR”, FifA M4 57~ PLLVR

[PIAH R AE B
IP i &

B

7E IP Core Generator A W d “PLLVR”, #H PLLVR [ “IP

» =53

Customization” &
H S osAERIA “Help” #4441, P 5-6 Fis.

5-6 PLLVR B IP Customization B %3

M. 1ZEDEE “File” BLEME. “Options” AL EAME. i

@® Dynamic (O Static
[] PLL Reset [] PLL Power Down [] PLL Regulator

CLKIN

Clock Frequency (3~400): |100.000 =

Divide Factor

Dynamic

nitial Value(1~64): |1

Static (1~6.

 IP Customization 7 x
PLLVR &
L
File
Device:  |GWINS-4 | Part Number: |GW1NS-Lv4QN48CE/S |
Create In: |E:\fpgaiproject\src\gawinipllw |
File Name: | gowin pllvr | Module Name: |Gowin PLVR |
Language: R -
Options
~
General CLKOUT
Mode [ Bypass
® General Mode O Advanced Mode Expected Frequency (3.125~600): |400.000
: Tolerance (%): 0.0
] Kot PLL Phase And Duty Cycle Adjustment

VCO Divide Factor

Dynamic
nitial Value: |2
Static 2

Actual Frequency:
CLKOQUTP
[ Enable CLKOUTP Bypass

Phase And Duty Cycle Adjustment (Static)

]
>

Phase (degree): [0.0

Cancel
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5.3 PLLO

1. File Fic BAE
File i BAE ] AL E )™ £ 1P ik SCHERIAE RS 2 PLLVR 1 File it &
HER (8 H A DQCE BBk KA, 1527 DQCE ") File Bt BAHE.

2. Options At BAHE
Options FCEHEF T-H /" EH € X AL & IP, Options At EAEWIK 5-6 Fiis.
PLLVR FC B AE P48 AN rPLL 82840, 15275 rPLL H1 i) Options B &
HE. FHAHri PLL Regulator #£1 .

3. Ui EIRER
Ui 27~ AE B 27 IP Core FBCEL 25 S BIMER, o N\ da v 11044
FR¥& Options B & SLH B Hr, WKl 5-6 Frw.

IP & p3c
IP & ORCE e, F=4 AL E X “File Name” iy 44 1 =/~ 3C A,

PLAERIATC & BT N4

® P %1304 “gowin_plivr.v” JN5E% 1) verilog #, MRAEH 1 IP
B, FrESHIL PLLVR;

® P i AR SO gowin plivr_tmp.v, J9FH S #R4E IP &3 R bR
A

® P it . “gowin_plivripc”, F P RIn#EaZcExt 1P AT & .

FE!

Qe B R R RE S 2 VHDL, WA RN SO 4 E 2808 .vhd

5.3.1 [RIBNE

UG286-1.9.1

iz FPGA e fft 78U PLLO, SZRFIUBSI Bhiarth, w3145 %€ %
NIRRT AL, A LE R .

gz A
£ 5-13 PLLO ;&8
Kk EY ek
GWAN GW1N-2, GW1N-1P5,
/N5 %@ (LittleBee®) GW1N-2B, GW1N-1P5B
GW1NR GW1NR-2, GW1NR-2B
2 EE® (Arora) GW2AN GW2AN-18X, GW2AN-9X
Thaehak

PLLO SZ#5 DU B I B, BET-45 58 M NI Bhadb AT Ik phAR AL R . o
SRR PRI (R 40 S5 A AN [RIAH S AT ) L I e
A A B IO I Bl Y, A IR AR AL FPGA ™ i s T M 4
AR AT BE

PLLO w] DXy A I B CLKIN BEAT R A% (EAT 2450, THE AT
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wr:

feikouta = (ferkiv * FBDIV) /IDIV

fvco = feikoura * ODIVA

ferkourx = fin_opivx/ODIVX

frrp = fekin/IDIV = feixoura/FBDIV

® foxin ANFIAR4D CLKIN i,
fekoutx : X=A/B/C/D, N A/B/C/D iliiE fn i 8945124, ODIVX  A/B/C/D & [
B A R B

® finobivx : X=A/B/C/D, N ODIVX [ NS B4R, BRINA fuco, SR IBEI 5% i ) 442 5K
B HEL 4% 7 5
freo N PFD 40850, feep H/MEA /DT 3MHz;
IDIV. FBDIV. ODIVX NA[E /3 Hias o0 4 240, BRI ] i 5 AN ] 70 4 R HOR 15 21
SR AP E S .

® PLLO MMiZRIEHEES % FPGA ™~ il Bl Tt o

iwOREE

& 5-7 PLLO smAx==E

PSPULSE
ENCLKA
ENCLKB
ENCLKC

PSDIR

CLKIN — |
CLKFB —»|
RESET —»
RESET P — >
RESET | —»
RESET S —»
FBDSEL —~2 >
IDSEL —2 |
ODSELA —~—> > CLKOUTA
ODSELB —*—>
ODSELC —4—» cLkouts
ODSELD —4—» PLLO > CLKOUTC
DTA —~2—»]
ors A - » CLKOUTD
ICPSEL ﬁL» ——» LOCK
LPFRES —~—>
PSSEL —~2 >
—
—
—
—>
—
—

ENCLKD
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IwOT4R
2 5-14 PLLO #1748
Uit 4 110 g
CLKIN Input SHEB NG S
CLKFB Input SRR B NS S
RESET Input PLL 2B A(ES, =P
RESET_P Input PLL < (Power Down) {55, mHL A&,
i IDIV IS5 40055, B RESET ThagAl IDIV M54,
RESET | Input . .
- WU T AL
RESET_S Input IS4 BIC/D ix 3 %, wEiHFE R
FBDSEL[5:0] | Input A1 FBDIV BUHE, 15 0~63, Szhrilly 64-FBDSEL.
IDSEL[5:0] Input Y| IDIV BUE, JEH 0~63, SifrfE’N 64-IDSEL.

_ S| ODIVA BUE, JufE 0~127, SZPR{EA
ODSELA[6:0] | Input 198.ODSELA.

_ g1 ODIVB HUH, JEF 0~127, SKhrfEN
ODSELB[6:0] | Input 128.0DSELB.

_ B ODIVC HUH, YU 0~127, SEbr{ih
ODSELCI6:0] | Input 128.ODSELC..

, A PEH| ODIVD Huff, i 0~127, SEbrfih
ODSELD[6:0] | Input 198-0DSELD.

DTA[3:0] Input AU ES] CLKOUTA f &5 25 L
DTBI[3:0] Input AR S CLKOUTB ) 545t
NASTEH] ICP AN, HREE BUE M K ig K, E
ICPSEL[4: | . o
CPSELIA0T | Input | 500 s st it .

_ hA#EH] LPFRES A/, LPFRES BUB G B/ EIK, KM
HPPRESIZO) | Ineut | Ro~R7, RO stmzimFdiflk, R7 iR
PSSEL[1:0] Input BNAS PRI A% B il T8 e
PSDIR Input AR B 71
PSPULSE Input B A AL BB ik

BNAS TG A B P SR, 2 AR 2 A A R ) =] i
ENCLKA NPUL | o 454 CLKOUTA_EN = "TRUE".

BNAS T B B e g R, 2 AR 2 A AR ) =] i
ENCLKB NPUL | o 454 CLKOUTB_EN = "TRUE".

BASFER] C I IE I Bhii A RE, 22 A8 Zh A R ) [7] A
ENCLKC NPUt | e w58 CLKOUTC_EN = "TRUE".

BASTEH D EIE N Bhi T RE, 25 AR Zh A A AE ) [R] A
ENCLKD NPUL | 2= 1509 CLKOUTD._EN = "TRUE".
CLKOUTA Output | A JHI& T #hig H
CLKOUTB Output | B B i& ] #hé
CLKOUTC Output | C i@ i e
CLKOUTD Output | D i i
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it 1 44 110 R
LOCK Output | PLL Bt~ {ES, 1 RRBUE, 0RRKH
SENA
£ 5-15 PLLO &8 /T48
ZH 4 BEYEE | BRAME Eiii3a
FCLKIN “3"~"400” | “100.0" | ZHHFEIR (MHz)
ST BB A B N S BT
IDIV_SEL 0~63 0 [MVnAﬁﬁ%Mmﬁ X N2 S B UL
N 1~64.
IDIV 705 R A E S P S Bl 1%
“TRUE”, |. , | WSS
DYN_IDIV_SEL | wpai sy | FALSE" | balsE: 25, mnassss DIV SEL
TRUE: 3%, EPiE#(55 IDSEL
FBDIV 735 R B A B, R 52 PRI
FBDIV_SEL 0~63 0 % 1~64
FBDIV 75 R F S 0| S s &
“TRUE”, |. , | TEHIE T IER
DYN_FBDIV_SEL | .pp gp» | FALSE FALSE: ##&, Rlik4%24 FBDIV_SEL
TRUE: 3%, HPiE#(55 FBDSEL
ODIVA_SEL 1~128 4 ODIVA 7Sl 2 B S E
ODIVA 75 8 2 B i A5 | Z 3l zh &
“TRUE”, |. , | e TR
DYN_ODIVA_SEL | g gp» | FALSE FALSE: ##&, Rlik4%24 ODIVA_SEL
TRUE: #ha, Rik#¥{55 ODSELA
ODIVB_SEL 1~128 4 ODIVB 734l R EFR S B E
ODIVB 745 S B s 1 1) 2 B slizh &
“TRUE" EHlE TR
DYN_ODIVB_SEL | .o\ op» | ‘FALSE™ | FALSE: i, HI#EZ
ODIVB_SEL
TRUE: zh#, EPiE#{55 ODSELB
ODIVC_SEL 1~128 4 ODIVC 74l 2B W E
ODIVC 7 $i R i A 15 S Hih 4
“TRUE" s 5
DYN_ODIVC_SEL | .- gp» | ‘FALSE” | FALSE: #ids, Hli#54
ODIVC_SEL
TRUE: #h#s, Hli&#{55 ODSELC
ODIVD_SEL 1~128 4 ODIVD 734 2B W E
ODIVD 734l Z #1525 4
“TRUE" FEHME 5
DYN_ODIVD_SEL | .- ‘o> | ‘FALSE™ | FALSE: #ds, HI%#E5%
ODIVD_SEL
TRUE: #h#, RliE##(55 ODSELD
CLKOUTA EN | JRUEL lurpUEr | A smimmabia (hae
— “FALSE” b e
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ZH 4 BUEVERE | BRAE ik
CLKOUTB_EN “litJSEE:, “TRUE” B I8 4 A R
cLKOUTC EN | JRUE lurpuer | ¢ st b e
- “FALSE” B e
CLKOUTD _EN “TRUE, “TRUE” D I8 JE i b H A e
- “FALSE” B e
A EIE B2 RO SR S BE ) &S
G TP
“TRUE”, |. » | FALSE: &4, Wik
DYN DTA SEL ) ' | “FALSE
_DTA_S FALSE SE" | CLKOUTA DT DIR &
CLKOUTA_DT STEP
TRUE: #h#, HI&ER(ES DTA
B J#IHE &5 2 U0 B S I S e sh &S
G TP
“TRUE”, |. » | FALSE: #i#s, RUEESH
DYN DTB SEL ) | “FALSE
DTB_S FALSE SE" | CLKOUTB. DT DIR &
CLKOUTB_DT_STEP
TRUE: #h#, HIER(ES DTB
A JEIE 5 ER SO T 1)
1'b1: + HAELIEIN, DL TR 55 3t
1'00: - HZELLID, DUR AT 55 3k
ig
B i#iE 52 L ERASTOE I )
1'b1:+ HAELIEIN, DL TR 55 3t
gLKOUTB—DT—D' b1, 160 | 1'b1 W, TR R R
1'00: - HZAIED, DUR BT 55 3t
W, R A
CHOUTADTST 19124 0 A SEIE 5% LS HOR K, 525 50ps
CLROUTBDTS 10124 |0 B it 7 &5 M K, 4525 50ps
5002 ODIVA % NI ke 5 1 4%
CLKA_IN_SEL 01bg%1 1b 2'b00 2'b00/2'b01: K H VCO #ith
’ 2'b11: ¥k H CLKIN
A I TE I R YR
CLKA_OUT_SEL | 1’b0, 1’b1 | 1'b0 1’b0: >k H ODIVA [tk
1'b1: H I B 3% Bk | CLKIN
ODIVB iy NIt fe il 3%
2'b00,2’b , O "
CLKB_IN_SEL 01,2610, | 2'b00 2,b00/2 bo?' RHE VCO firth
2>b11 2'b10: ZHokH CLKCAS_A
2'b11: 3% H CLKIN
SR B S e S i
CLKB_OUT SEL | 1'b0, 1'b1 | 1’60 B SRIEH th i SRR

1’b0: K ODIVB %
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ZH % UEYERE | BRiE ik
1'b1: HrHF 8525k B CLKIN
ODIVC iy N B e Yt ik %
2’b00,2’b , : . ”
, 2'b00/2’b01: >kH VCO %t
LKC IN SEL 01,2’b10, | 2’b00 X
2'b11: 55K H CLKIN
C JE I8 Ha L1 I b Sl s 12 %
CLKC_OUT _SEL | 1°'b0, 1’b1 | 1°'b0 1’b0: K ODIVC )%
1'b1: %t B 805525 K H CLKIN
ODIVD % N\ e 16 4%
2'b00,2’b 2'b00/2’b01: K VCO #irth
CLKD IN_SEL 01,2'b10, | 2’b00 N
2'b11: 5k H CLKIN
D 38838 f H s ke J e
CLKD_OUT_SEL | 1°'b0, 1’b1 | 1’b0 1’b0: 3K ODIVD fr)#i s
1'b1: it I Eh 555k B CLKIN
XE{,TERN anTERy | CLKFB RIREH
) S 3 =3
CLKFB_SEL “EXTER | AL’ INTERNAL: KHWA HE Cl_KOUTA S5
NAL” EXTERNAL: >k H #MBIE 5 [t
“TRUE”, |. N . -
DYN_DPA_EN eaLSEs | FALSE FASAHF AT B
B i IE AN R ER S i S B s B
HME Tk
“TRUE” FALSE: &4, HIEHFESH
DYN_PSB_SEL eaLsg” | ‘FALSE" | PSB_COARSE & PSB_FINE TRUE.
TRUE:zh#, B DPA sh&(5 5
(PSSEL& PSDIR& PSPULSE) ksz
I, [ DYN_DPA_EN="TRUE"
C BB M R E S H S H s 545
HME 5k
DYN_PSC_SEL eaLSE” | ‘FALSE" | PSC_COARSE & PSC_FINE TRUE
TRUE: 3%, BliE+H DPA Z)&51E S
(PSSEL& PSDIR& PSPULSE) ks
i, [ DYN_DPA_EN="TRUE"
D I8 AR AL IR A 1 ) B2 B sh 1%
HlE Tk
“TRUE" FALSE: %4, EliE#FESH
DYN_PSD_SEL “FALSE” | FALSE" | PSD_COARSE & PSD_FINE TRUE.
TRUE:zh%, HEJiE$: DPA 215155
(PSSEL& PSDIR& PSPULSE) 5k
I, [FEF DYN_DPA_EN="TRUE"
PSB_COARSE 1~128 1 B iHE AR i S W E
PSB_FINE 0~7 0 B B IE A A S S R E

UG286-1.9.1
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ZH 4 HUEEE | BRME ik
PSC_COARSE 1~128 1 C BB R A1 E
PSC_FINE 0~7 0 C IBIEAH B WM S W A
PSD_COARSE 1~128 1 D B AR AL R B S W E
PSD_FINE 0~7 0 D ilIE A O S W E
B ifij& (ODIVB=2~128) (5 as L% (i
13
FALSE: 50% (5 %%t
DTMS ENB “TRUE”, | .epispr | TRUE: DYN_PSB_SEL=“TRUE”Hﬁ\iﬁ

- FALSE # PSB_COARSE& PSB_FINE E4
falling edge, 4GS AAHALIREIER
rising edge SEILANAS o5 25 L

(falling edge - rising edge)
C @i (ODIVC=2~128) [H7asL i
ke
FALSE: 50% /5 % Lt
“TRUE”, |. » | TRUE: DYN_PSC_SEL=TRUE"K #%
DTMS_ENC ) , | “FALSE oL

- FALSE # PSC_COARSE& PSC_FINE £
falling edge, & shSMHALEEEN
rising edge SEHLENAS 5 2 Lh i 4

(falling edge - rising edge)
D iii (ODIVD=2~128) 57 i
ke
FALSE: 50% (5 %% Lt
“TRUE”, |. » | TRUE: DYN_PSD_SEL=“TRUE"I %
DTMS END “* ” FALSE - —

- FALSE # PSD_COARSE& PSD_FINE £}
falling edge, 45i&hAMALHEENEN
rising edge SEINANAS (5 7% LU %

(falling edge - rising edge)
“TRUE”, |. . | HAESISMES RESET I, A FE(EH
RESET_L_EN “FALSE" | TAESET | RESET 11, 45142 5%y TRUE
“TRUE” {FRESNSIE S RESET_S, #5 B{#i ]
RESET S _EN . » | “FALSE” | RESET S i, Tk izsikN
FALSE
TRUE
ICPSEL #iA | 25siah&mhE 5
“TRUE”, | . , |
DYN_ICP_SEL | «parser | TASE" | paLsE: #2s, mnisrssicP SEL
TRUE: zha, BliE#3h45 5 ICPSEL
ICP MR A E
5'BXXXX . e e S Ao o A
, 5'OXXXXX: Rt 2 B it HIF i E
ICP_SEL X, SDXXXX | iy
= 5'v00000 | X A2 e
~5'511111 5'b00000~5'b11111: H P4 7s HAT X
B, RIS EAE SRR N % E
‘TRUE”, |. , | LPRREF #:&4 0 S5 &G
DYN_RES_SEL  |upai sy | FALSE | cym
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54 BUEYERE | BRME i
FALSE: ##, RliE#H 2% LPR_REF
TRUE: 3%, RlIEEIEES
LPFRES
7'BXXXX
XXX,
7'b00000
00(R0),7"
b000000
1(R1),7'b LPRRES #&5%E
(F’{%(;()?Qggé TOXXXXXXX: R AF4x F Fit 5
) ' VL B S g o
LPR_REF 00100(R | 7DXXXX | H XS
3)7000 | XX 7'b0000000~7'b1000000 (FH 8 MK
1000(R4) i) HPaFEITRE, TRERE
,7'b00100 FESTREIX J\AME P i 3
00(R5),7"
b010000
0(R6),7'b
1000000(
R7)
%z 5-16 IDSEL s A2 3T RR
IDSEL[5:0] IDIV &S 40E IDIV SZBR{fE
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
%% 5-17 FBDSEL ix 1S ¥ B %
FBDSEL [5:0] FBDIV #&Z5E FBDIV 5ZfrE
111111 0 1
111110 1 2
111101 2 3
111100 3 4
111011 4 5
111010 5 6

UG286-1.9.1
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FBDSEL [5:0] FBDIV #5234l FBDIV 52frMl
111001 6 7
111000 7 8
110111 8 9
000000 63 64
£ 5-18 ODSELX (X=A/B/C/D) i[OS ¥xIR%
ODSELX [6:0] ODIVX ##&Z4E ODIVX sZprit
1111111 1 1
1111110 2 2
1111101 3 3
1111100 4 4
1111011 5 5
1111010 6 6
1111001 7 7
1111000 8 8
1110111 9 9
0000000 128 128
Y EDATE

PLLO SCREARNOZREE, 0 NER SARNL R A sh A A B p R 20, 3
AL A B X B/C/D diE SRR, FR AR TR B 15 B S
PSX_COARSE #11 PSX_FINE (X=B/C/D) ksZIl. shaSHAriH#iEt s S
PSSEL. PSDIR. PSPULSE k=28, PSSEL FT#&#lit#@iE, PSDIR
F Skt insiyskiede, —A PSPULSE Bk T 4% DYN_FINE /i 1,
DYN_FINE %8k Fiint DYN_COARSE fin 1 5k 1 #:4E, Hrh
DYN_COARSE K&/ T-55T ODIV,

FEAL R ATARYE T A AR E 115 (BL B @& i),
COARSE_B<ODIVB i, ps = (FINE_B/8 + COARSE_B)/ODIVB*360
COARSE_B=0DIVB I, ps = (FINE_B/8)/ODIVB*360

Varl |
FE!

® DYN_FINE A1 DYN_COARSE # i1 DPA P4 A #5155, @it PSSEL. PSDIR.

PSPULSE Bt &7 4 ;

® FINE_B Jyiiid DYN_PSB_SEL & 124 DYN_FINE_B 5 #& 24 PSB_FINE,
COARSE_B Wifiil DYN_PSB_SEL i #1514 DYN_COARSE_B sk # &5

PSB_COARSE;

® /£ CLKX_IN_SEL(X=B/C/D) #L##55H 8% Jik, FINE_X (X=B/C/D) ¥4 0.
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i 28 LG

PLLO #h4s i tLi % K B/C/D liE Y 47, HateE LT,

Duty cycle = (falling edge — rising edge)/ cycle_period

Hr falling edge 47 B /& HESAHB R E R E, & XN DUTY, rising
edge AL E & H BN ¥ E 1) PHASE 7€, DYN_FINE A
DYN_COARSE & H DPA A KNG S, 1525 A AL B ER 70 A O
DUTY A1 PHASE HitHE A (LA B @& NH)D:

DUTY = (PSB_FINE/8 + PSB_COARSE)
PHASE = (DYN_FINEB/8 + DYN_COARSEB)

Bhas 2
® 7 DUTY> PHASE I}, DutyCycle= (DUTY- PHASE)/ ODIVB.
® 7 DUTY<PHASE K}, DutyCycle= (DUTY- PHASE)/ODIVB + 1.
!
®  ODIV=1 AR S i, L2y 50%;:
® ODIV>=2 i}, DUTY-PHASE A% (-0.5, 0.5)2 [ {{H;
® 7f CLKX_IN_SEL(X=B/C/D)i%#5% % Bl # LI, £ ODIV(>2) 7 U 5 725 b A 2

50% CrHT<fKH T, BI/NT 50%).
5 23 LU

PLLO [ A/B I8 T8 SCHF 7 23 PUARO , W 8 o5 2 OO 7 ) D KR S,
XRFEASMEIAE M BT RN b1 T N BT ERS, A LI
WA 1°b0 I, T ETHRERS, 5 RN

#* 5-19 PLLO &=LLRIER R
o 2 e 77 [ 1) o R AP K2 o 2 OO S8 P AE
0 0
b0 1 -50ps
2 -100ps
4 -200ps
0 0
. 1 +50ps
2 +100ps
4 +200ps
E!

® [1]A:%3 CLKOUTA_DT_DIR/ & DTA[3] B: %% CLKOUTB_DT_DIR/{* DTB[3].

[2]A: 2% CLKOUTA_DT_STEP {3 5(7 - DTA[2:0]) B: % CLKOUTB_DT_STEP
255 (7 - DTB[2:0]).

A. B lIE Ry AR FEARER N, 6 B @ E NPT S R, DL A @
BN BONZE, HARR PPN 5-8 M 5-9 fis.
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[# 5-8 B ifiE S =LA FE(RAA A 1'b1, HKA1)

CLKOUTA £ 1 L f | 4 L f

-

CLKOUTB £ T f | 4 [
5-9 B i@ & == L RBRT R B (RUEA R 1'b0, KA 1)

CLKOUTA R B D . T O T R

-+ .

CLKOUTB £ N . T B T
ICPSEL/LPFRES & &

UG286-1.9.1

PLLO SCFf ICPSEL Al LPFRES [t &, WHHFHSMAIE. SR~
AR SERR TR EBE, FRSNBAA X, et Eshit B RE, A
BEIZZH RIS 2AS BN E N E.

ICPSEL HIHUE YE Bl FH /N B K2R 38 m, AT PAKI43 M ICP1,
ICP2, ...... ICPN...... ICP31, ICP32, —3}t 3244, ICP1 XN/ M HLI,
ICP32 X} N KHIH 7L ICP MIHUE, MR LA N ORI ICP #oK,
N /) ICP /).,

LPRRES HUEERIH /MK, A R0, R1, R2, R3, R4, R5, R6,
R7. RO X RFH 58 K, R7 W BLFRIHE 56 e /o DZe LA LR
R7->250KHz, R4->1.6MHz, R1->12MHz,

EEGI
A L Bk J5E, ta] LLlid IP Core Generator T H. =4,
Verilog #l4t.:

PLLO pllo_inst (
.LOCK(lock),
.CLKOUTA(clkouta),
.CLKOUTB(clkoutb),
.CLKOUTC(clkoutc),
.CLKOUTD(clkoutd),
.CLKIN(clkin),
.CLKFB(clkfb),
.RESET (reset),
.RESET_P(reset_p),
.RESET _I(reset_i),
.RESET_S(reset_s),
.FBDSEL (fbdsel),
.IDSEL(idsel),
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.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";
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";
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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.PSB_COARSE = 1;
defparam pllo_inst.PSB_FINE = 0;

defparam pllo_inst.PSC_COARSE = 1;
defparam pllo_inst.PSC_FINE = 0;

defparam pllo_inst.PSD_COARSE = 1;
defparam pllo_inst.PSD_FINE = 0;

defparam pllo_inst. DTMS_ENB = "FALSE";
defparam pllo_inst DTMS_ENC = "FALSE";
defparam pllo_inst DTMS_END = "FALSE";
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 #i4k.:

COMPONENT PLLO

62(99)




5 RS}l

53PLLO

UG286-1.9.1

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";
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";
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DYN_PSB_SEL : STRING := "FALSE";
DYN_PSC_SEL : STRING :="FALSE";
DYN_PSD_SEL : STRING :="FALSE";
PSB_COARSE : integer := 1;

PSB_FINE : integer := 0;

PSC_COARSE : integer := 1;

PSC_FINE : integer := 0;

PSD_COARSE : integer := 1;

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 ILRESET_S : IN std_logic:='0";

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;
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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":
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";
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)

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";
LPR_REF => "XXXXXXX"

PORT MAP(

LOCK=>lock,
CLKOUTA=> clkouta,
CLKOUTB=>clkoutb,
CLKOUTC=>clkoutc,
CLKOUTD=>clkoutd,
CLKIN=>clkin,
CLKFB=>clkfb,
RESET=>reset,

66(99)




5 RS}l

53PLLO

5.3.2 IP A

UG286-1.9.1

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

7£ IP Core Generator JtiiiH, iy “PLLO”, FH A<~ PLLO

A5 BN EE
IP Bid B

{E IP Core Generator Ft[f X7 “PLLO”, #H PLLO H) “IP

Customization” & 1. %% LEHE “File” ECEHNE. “Options” Mt & HEM i
HE AR, ikl 5-10 B
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& 5-10 PLLO K IP Customization & (14543
' IP Customization ? X
PLLO A
ST
File
Device:  [GWIN-2 | Part Number: |GWIN-LV2MG132XC7/16 |
Create In: |E:\fpgaiproject\src\gowinipllo |
File Name: |gowin_p|lo | Module Name: ‘Gowin_PLLO |
Language: |Verilog -
Options
"
Genera | CLKOUTA
—la @ General Mode () Advanced Mode [ Bypass Enable CLKOUTA Divider
Opticnal Port Expected Frequency(3.125~800): | 400.000
PLL Phase And Duty Cycle Adjustment Tolerance(3): 0.0
@ Byt O stat Actual Frequencey:
] 30 VCO Divider Factor
[ Clock Enable Ports Tymoe
CLKIN nitial Value: |6 -
Clock Frequency(3~400): [100.000 5 Static
Divider Factor Dty Trim
it ®) Dynamic () Stati
VCO Frequency: Static
CLKFB ising ling ©
< >
==
1. File FEME

UG286-1.9.1

File FC B HEAH THECE =40 IP Bt XA RME S . PLLO ) File it &
HE M FH A1 DQCE #itkfr) 218l 2% DQCE ) File it B4,

2. Options At & HE

Options it BAEH T-F 7 [ & Xt & 1P, Options Ft EAHEU & 5-10 Fis.
® General: it & IP Core FC & 1A, LR — B “General Mode”

e, “Advanced Mode”

o AT H AN i N I B AT

B R, RS AN EARP SR s RGEH T E
FHAF, SRR N NSTRAAS [F] 4350 2 505 21 T ) e AR

® Optional Port: it & #y tHAHALFN 5 25 LL B R sh 4 . B S =01 ff e
PLLO i iy

“PLL Phase And Duty Cycle Adjustment” 1% 7 fic. & % it (1) 5 %5
FE AR, R AR, CHREBhASTHE “Dynamic” AR %

“Static”;

“Clock Enable Ports 2t T it & {5 & PLLO F*) 4 H Bk 8 ) 3w 11 5
® CLKIN: Al PLLO M AW AFHIIAER, DS E .

“Clock Frequency (B ” BC &M NK R, YOl

3~400MHZ;

“Divide Factor” FJfEmAIEA N E S H, FFEhAE A

“Dynamic” A4z “Static”, #A 0T AT E 2555
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(R EARSUE, ORI 1~64. 2 CLKOUT Fr)% H 45 2 A 78 FH M
device ZR T E N, Hidi “Calculate” B “OK”, <33R
WO RENR: & CLKIN/IDIV ISR AEA N device K 1)
Clock Frequency Jul#l N, i “Calculate” 8¢ “OK”, &3t
PN G 3R e i
“VCO Frequency” JitHA32IK VCO K, Hik.

® CLKFB: Hi&E PLLO Seimtl 8 YR A4 2 5.

- BB e YRR, “ Source MiE T AT ik £E Internal A1 External;
“Divide Factor” WJ{Em A AL E AN EL, CRRBIAH
“Dynamic” Mgz “Static”, #FAEUT A AL E S
FIEAREE, JEERN 1~64, BCEASHN, #di “Calculate”
L E, “OK” %41, SR E DRz,

® |CP andLPF

- ICPSEL #ETIACE ICP R, XHshAEE “Dynamic” s
R “Static”, FFABNNAECE ICP BAARME, JEHEA
ICP1~ICP32, ZRiAA X, B2 ashitH A E

- LPFRES &M & I JER BB, SZFEASTHE “Dynamic” Al
FrAEE “Static”, AT ARCE RES BA4{E, YoM
RO~R7, BRiIAA X, BB EHINTEIFACE.

® PLL Reset
“PLL Reset” &Il E PLLO 1) RESET ffifgetsi=;

“PLL Power Down” & LifiC & RESET_P ¥ 148 PLLO A&b-T-715
.

- “CLKIN Divider Reset” i&Iilic & #t RESET_I;

“CLKOUTB/CLKOUTC/CLKOUTD Divider Reset” iEIific &
ffife RESET_S.

® FEnable LOCK: fi#ifit LOCK i,

® CLKOUTA: & A ifiE PLLO %t B2 A%, B8 VCO 24,
Fic B 4 e OO 5 2 e S 8.

“Bypass” &30 nJ e & i i K 55 B D e
“Enable CLKOUTA Divider i i n] it & VCO B4 ) 5% 1% Th A ;

“Expected Frequency (BRJEHD” & — M= EC & W E R
i I CLKOUTA 194ii%, 9F bypass 150 Tyu
3.125M~800M;

“Tolerance (%)” fit & CLKOUTA HAEARZ AN L5 H i) S m 4
K RVFRZE
- “Actual Frequency” /R4 iT5H 15 H 1 CLKOUTA SEFRAE,
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Tt B

- “VCO Divide Factor” 7£ #4130 FBLE VCO S Eh A
A “Dynamic” Fig# st “Static”, BB T AL E /2
BRI, EFA 1~128, FOE AN, #.10: Calculate”
o “OK”, =3 R i iR,

- “Duty Trim” BCE I S, SRR “Dynamic” FE
At “Static”, #AENA T4 “Rising” Ml “Falling”, w7 &

“Step” AL 0, 1, 2, 4.

® CLKOUTB: fic & B ifii& PLLO % Hi i P AR, it E VCO 243,

He B 4 I B RO 5 s eS8, BB AL AN & S RS
“Bypass” 1% T m] i B iy H P 1 55 B ThRE
“Enable CLKOUTB Divider” £ 7] i & VCO B8 1) 5% B T g ;

“Expected Frequency (B {uE)” 78— B E 1
it CLKOUTB [45%,  dF bypass #&3 T u N
3.125M~800M;

- “Tolerance (%)” & CLKOUTB HAEARZR AT 5 H (1) S fon 4
RIFVFIRE

- “Actual Frequency” W/RZiH575 H 1) CLKOUTB skhniiiR,
Tt A

- “VCO Divide Factor” 7Em 2 L E VCO ZHUELHF
3% “Dynamic” FE&A “Static”, ErSHEIN T Al E 45
B BAREE, VN 1~128, Bl B A AR, i “Calculate”
B “OK”, 23 IERE D RE R,

- “Duty Trim” FCEMIA 525, CRsh&MB “Dynamic” Flig
A “Static”, #HASKEA T “Rising” F1 “Falling”, "ECE
“Step” E/‘J/E\*/ﬁgﬁ'fﬁ 0’ 1’ 2’ 4;

- “Phase (degree)” Mt & AEHIANIEEL, SCEFBISHA
“Dynamic” FIEAE “Static”, #AE T EC B AH A7 R

- “Duty Cycle” BLE 75, SCRFHABA “Dynamic” s

B “Static”, FABET N 50%, A5 IR E AN
4E6 5% DPA TRk .

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

Jic B AR A AN 2 EL R SR
“Bypass” 1% 11 1] ir B Hi H i B ) 55 2R Th e s
“Enable CLKOUTC Divider” &I 7] i & VCO 8 1) 5% B T e ;

“Expected Frequency (i)D" & — o= N oC B I
b CLKOUTC MM, dJF bypass 3 T 6 A
3.125M~800M;
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“Tolerance (%)” FCE CLKOUTC HIEE S Al 5 Hi A SEBr A
R RVFRZE
- “Actual Frequency” /&1t H 45 H ) CLKOUTC SEFaMia,
T ECE

- “VCO Divide Factor” 7E s L E VCO S FFEN A1
X “Dynamic” A “Static”, FAH N HCE S
i BAARSUE, JEEAY 1~128, Bl B A HR, ¥4 “Calculate”
B “OK”, i MR TR/ %

- “Phase (degree)” BLE MM EE, LR

“Dynamic” M A “Static”, #A T EC B AN AL %L

- “Duty Cycle” BLE fi75, SCREIAB “Dynamic” FIFHS
B “Static”, FAKR T A 50%, 3has b 4% b T i & A A7
4EAEh7AS DPA TR SEZH .

® CLKOUTD: it & D i#iE PLLO fit i 2 MR, B8 VCO 4L,
Wi AR o 2 LR S

- “Bypass” &I AT e B it I ER 1) 55 B T RE
- “Enable CLKOUTD Divider” &I n] it & VCO 81 1) 55 B T g ;

- “Expected Frequency (B ” 7 — M= F EC B K
S 1IN P CLKOUTD A%, 4k bypass #2( Kyl
3.125M~800M;

- “Tolerance (%)” Bt & CLKOUTD HAEARZE AT 5 H (1) S fon 4
R VR Z

- “Actual Frequency” W R4 TH5H 4 H ) CLKOUTD SEFriii4,
TP BLE

- “VCO Divide Factor” £ & 250 TR E VCO S Frah A1
A “Dynamic” FlEpAAE0 “Static”, #AE T AL & 545
B BAREUE, YEFEA 1~128, L B A A HER, ¥ “Calculate”
o “OK”, &R E DR R,

- “Phase (degree)” BLE MM EE, LR

“Dynamic” FIfAHat “Static”, #5520 Be B AR A5

- “Duty Cycle” FLE G723, SCFEEH “Dynamic” M
iz, “Static”, AT H 50%, zhA 52 b iE % 2= w6 B A7
s DPA RSk sz,

® Calculate: THHEYHTACE 27 & H,

- — L “General Mode” T, ARAEE N g H RS B 4y
B S EA VCO S8, 5 H s R AN AR
AHHEER, B “Calculate” ¥4 J5 <5 “error” & DS
o
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- EEZE “Advanced Mode” T, iHHEACE MBS S
A HA VCO ZH e G &8, AAAH, #i “Calculate”,
S “error” W IR ER; AACE IEH, $if “Calculate”,
B “info” & HHRINEL B I .
3. Ui H B RAE R
sty 11 5 7~ AE B SR 1P Core FOTC B 45 o BIAE B, 4 N\ %t ot 1 950
fR¥E Options FC & SZH 55, @i 5-10 Fior.

IP & RS

IP & O E G, 74U E X “File Name” iy 44 1 =430,
PLERIABC B B3 T 41

® |P it 3 “gowin_pllo.v” A 5e ¥ 1) verilog fRBk, AR 45 H P 1) 1P it &,
P S AL PLLO;

® P it A L gowin_pllo_tmp.v, A H At IP Beitfd B ST
4

® [P E X ff: “gowin_pllo.ipc”, F /Al N#ZSCAbxt 1P #E47 AL & .
!
WP B kPR IIE S VHDL, P AE AT A SOE 4 5 448 .vhd.

54 DLLDLY

5.4.1 [RIENT4A

DLLDLY Jyi e a5, {k#E DLLSTEP 135 5% %y NI ehih 47 i 2%,
5 B TZ I ) S B O A L

Thehid

DLLDLY #&#4 DLLSTEP 7 A=xf NAHAL HIZERS, 43 3% CLKIN fIZERS
fn -

¥ O R R E
5-11 DLLDLY 3% OR&E

DLLSTEP —#4g—>
CLKIN—>| — CLKOUT
DIR—> DLLDLY
LOADN—> —» FLAG

MOVE ——>
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IwON4E
%< 520 DLLDLY #0438
it 144 I/O Hhid
CLKOUT Output B b HAS 5
RS, FHUFRREhAR T
FLAG Output bR FEH?%TZJJ R SE R 1)
under-flow &Y, over-flow.
DLLSTEP[7:0] Input FER B KBNE S
CLKIN Input P NS 5
W B B A A e (1) 77 7]
DIR Input 0: HGINAERS
1 P R
PN I K
LOADN Input 0: Jn#AER 25K DLLSTEP;
10 B P EEAL
MOVE Input MOVE Jy I T IN ShAS HEAE RS S A4k
P WS E—ANER S K
SHNE
%2 5-21 DLLDLY ¥ /148
SH 4 SHERA | BUEERE | BUME iR
, 1'o1: IEH A, ffH DLLDLY 4E
DLL_INSEL | Integer 1'b1 e
W B R AT S
DLY_SIGN | String 1’b0,1’b1 1'b0:'+'
1'b1: -
JERT R
dly_sign=0
DLY_ADJ Integer | 0~255 DLY_ADJ;
dly_sign=1
-256+ DLY_ADJ
BRI
A L E sk FE, el LB IP Core Generator T H 774
Verilog #l4L:
DLLDLY dildly O (
.CLKIN(clkin),
.DLLSTEP(step[7:0]),
.DIR(dir),
.LOADN(loadn),
.MOVE(move),
.CLKOUT (clkout),
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.FLAG(flag)
);
defparam dlldly_0.DLL_INSEL=1'b1;
defparam dlldly_0.DLY_SIGN=1'b1;
defparam dlidly_0.DLY_ADJ=0;

VHDL #i4k.:
COMPONENT DLLDLY
GENERIC(
DLL_INSEL:bit:='0";
DLY_SIGN:bit:='0";
LY ADJ:integer:=0

PORT(
DLLSTEP:IN std_logic_vector(7 downto 0);
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=>|oadn,
MOVE=>move,
CLKOUT=>clkout,
FLAG=>flag

74(99)




5 RS}l
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5.4.2 IP
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7£ IP Core Generator Ft1fii 4 ¥y DLLDLY, FifiA i< 75 DLLDLY
(Y EEIEPISY
IP B0 &

fE IP Core Generator Fti4, X “DLLDLY”, ##H DLLDLY #) “IP
Customization” % 1, Z%& D45 “File” FLEME. “Options” Ft & AE 1
HERHER, WK 5-12 Fios

[E 5-12 DLLDLY B IP Customization B Q%54

IP Customization ? x
DLLDLY
57}
File
Device:  |GWIN-2 | Part Number: |GWIN-LV2MG132XC7/16 |
Create In: |E:fpga_projectisre\gowin_dlldly | =
File Name: |gowin_dlldly | Module Name: [ Gowin DLLDLY |
Language: | Verllog
Optians
== distepi7 Delay Adjustment Options
Delay Sign: Positive  +
— i cheout =g
Adjustment Scale:
— b
—f e [
—
Corc

File FC B HE A THECE /= A0 IP Bt XA {5 5. . DLLDLY i File BC
B HEF{E FI A1 DQCE #1210, 2% DQCE 1) File it B HE.

2. Options At & HE
Options it BAEH T-F 7 [ & Xt & IP, Options i EHEW & 5-12 Fis .

® Delay Sign: WE MR TS
® Adjustment Scale: JER K E.

3. Ui B RAERE
Ui 1 i s HE B 7R 1P Core fBC B 45 EoRBIMER], 1K 5-12 ffis.

IP &m0

IP & B SERUG, P EUBCE M “File Name” fir 44 1 =3,
CAERIATC B O B REAT 43 -

® IP it 34 “gowin_dlldly.v” RN5EEEH] verilog ik, #RYEH ) IP K
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&, A1) DLLDLY;

® [P it A S gowin_diidly tmp.v, JyFFREE 1P Bl B R b

A

® P g E . “gowin_dlldly.ipc”, F/ el hn#kiz scrExt 1P #E4THEC & .

7E!

Wnic B B

5.5 CLKDIV
5.5.1 [RiBNT4A

UG286-1.9.1

Fs& VHDL, ™A R A S 44 J5 2809 .vhd

CLKDIV Myt ehor#gs, SZILN e 73,

Theshid

CLKDIV Jy st i Bh o Ak, A sl AN N I ik A, — B0 2 S B,
T 10 &4, 581 GW1IN-1S. GW1NS-2. GW1NS-2C. GW1NSR-2.
GW1NSR-2C. GW1NSE-2C. GW1NS-4. GW1NS-4C. GW1NSR-4.
GW1NSR-4C. GW1NSER-4C. GW1N-9. GW1N-9C. GW1NR-9.
GW1NR-9C. GW1N-2. GW1N-1P5. GW1N-2B. GW1N-1P5B. GW1NR-2
I GWINR-2B T 3 #F 2/3.5/4/5/8 434, HABZRAT T S FF 2/3.5/4/5 434

¥ O 7R R

5-13 CLKDIV % OREE

HCLKIN —

RESETN —

CALIB —>

CLKDIV |—> CLKOUT

w4

£ 5-22 CLKDIV 5O 43
i 144 I/0 ik
HCLKIN Input L PN
RESETN Input S EAES, KETAR
CALIB Input CALIB i N5, 1% % th i
CLKOUT Output IS i 15 5

BHNER

2= 5-23 CLKDIV $¥(143
¥4 BB VG BE EiH i)
DIV_MODE 2,3.5,4,5(8) 2 B B 5 R 5L
GSREN “false”, “true” “false” Ja 4 /= A GSR
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[RiEHIL

Al DL E sk FiE, WAl LB IP Core Generator T H. 74,

Verilog #14t.:
CLKDIV clkdiv_inst (
.HCLKIN(hclkin),
.RESETN(resetn),
.CALIB(calib),
.CLKOUT (clkout)
);
defparam clkdiv_inst.DIV_MODE="3.5";
defparam clkdiv_inst. GSREN="“false”;

VHDL #i4k.:
COMPONENT CLKDIV
GENERIC(
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

UG286-1.9.1
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5.5.2 IP A H
IP Core Generator 51 H1 #ithi CLKDIV, 345 <> &7~ CLKDIV 14
KeAs BN E
IPECE

7E IP Core Generator A4, X “CLKDIV”, 38 H CLKDIV [ “IP
Customization” & 1, %& HALHE “File” FCEHNE. “Options” Bt & HE ik
FERHER, WK 5-14 Fios.
[ 5-14 CLKDIV R IP Customization B 4544

w IP Customization ? x
CLKDIV 5
File
Device:  |GWIN-2 | Part Number: |GW1N-LV2MG132XC7/16 |
Create In: |E:\‘pga_project\src\gowin_:lkdiv |
File Name: |gowin_cl|-cdi\r | Module Name: |Gcwin_CLKDI\-’ |
Language: Verilog -
Options
Division Factor: |2 -
Calibration: fal -
= bl
ut -
—
==
1. File FLEAE

File fic BAEH THCE A1 IP Witk U A OEME B . CLKDIV ¥ File B
EAE I F AT DQCE #1284, 2% DQCE 11 File it BAE.

2. Options Mt B HE
Options fic & AEH T 1 F* B € XL & IP, Options At B HE A1 5-14 AR

® Division Factor: [Ri:H T
® Calibration: R HER#HH HE/ S REE TN

3. I B RAE &
it 1w HE &2 IP Core HIEC & 45 R s BIHER, W04 5-14 Fior.

IP & R
IP & e & e, B ARG E SO “File Name” in 44 B =4S,
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PLERIAHC B B3 T 41

® P %130 “gowin_clkdiv.v” NFEFEH] verilog ik, R4 ST IP AT
B, PEASEEILR) CLKDIV;

® [P it A ST gowin_clkdiv_tmp.v, JyH AL 1P Bl B b
A

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

b

Qe B R RERIE S & VHDL, WP AR R RN S 4 JE 2808 .vhd

5.6 CLKDIVG
5.6.1 RN

UG286-1.9.1

CLKDIVG Mt Eh oy 4igs, ScEL Eh AR 2,

gz A
% 5-24 CLKDIVG & 25
Ktk £ A
GWAN GW1N-2, GW1N-1P5,
/INEIE® (LitleBee®) GW1N-2B, GW1N-1P5B
GW1NR GW1NR-2, GW1NR-2B
2 EL® (Arora) GW2AN GW2AN-18X, GW2AN-9X
IngEHAAR

CLKDIVG M h o3 Bk b, Az pl A A B om0 — 25 i 20 B g
CLKDIVG R —4, fEEE, #AKEEE 10, hEEf CLKDIV —#(.

¥ O R R E
5-15 CLKDIVG 3 IR E

CLKIN —»
RESETN —>»{ CLKDIVG |—> CLKOUT

CALIB —>
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IwO9r 4R
% 5-25 CLKDIVG ##O M43
B4 /O fihig
CLKIN Input iR N R
RESETN Input b BAE S, IRHETFAR
CALIB Input CALIB HIN{E "5, Ti%4mH b
CLKOUT Output I B A 5
BHNA
#& 5-26 CLKDIVG S8 T4
ZH 4 BB BE R
DIV_MODE 2,3.5,4,5,8 2 BB W B4 R 5
GSREN “false”, “true” “false” & REA GSR
[REFIE
A L Bk J5E, el LLlid IP Core Generator T H. 74,
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 itk
COMPONENT CLKDIVG
GENERIC(
DIV_MODE:STRING:="2";
GSREN:STRING:="false"
);
PORT(
CLKIN:IN std_logic;
RESETN:IN std_logic;
CALIB:IN std_logic;
CLKOUT:OUT std_logic
);
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END CONPONENT;
uut: CLKDIVG
GENERIC MAP(
DIV_MODE=>"2",
GSREN=>"false"
)

PORT MAP(
CLKIN=>clkin,
RESETN=>resetn,
CALIB=>calib,
CLKOUT=>clkout

);
5.6.2 1P A
IP Core Generator 5t H1 8.t CLKDIVG, FtiiiAifil<> &7~ CLKDIVG
FIAH A5 B,
IP B &

1£ |P Core Generator Ft1fH, i “CLKDIVG”, #H CLKDIVG [ “IP
Customization” % I, Z%& 45 “File” FLEAME. “Options” Ft & AEF;
HE~HER, WK 5-16 Fios.

& 5-16 CLKDIVG B IP Customization & 0444

"% IP Customization ? x
CLKDIVG o
[ ]
File
Deviee: | GWIN-2 | Part Number: [GWIN-LV2MG122xCT/16 |
Create In: |E:\lpgaiprojert\srt\gﬂwiniclkdivg |
File Name: [gowin_clkdivg | Module Name: [Gowin_ cLkDIVG |
Language: Verilog hd
Options
Division Fact 2 <
Calibration: false =
—
chout [
—
e
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5.7 DQS

1. File it B HE
File fic BAE A TR & 7= 4E K 1P S SO B .
CLKDIVG 1#] File Bt B HEf) fd A1 DQCE #3125 18L, 1#52% DQCE H
f¥) File Mt & HE.

2. Options At BAHE
Options it EAEH T 7 H & Xt & IP, Options It EHE W1 5-16 fTs .

® Division Factor: k1.
® Calibration: WHER#P{F AE/REIE T,
3. I ERHEE
v R HEE B IP Core HOBC & 45 RonBIHER], W& 5-16 Fis.
IP 4 i3
IP & L& S al)a, P24 LARCE S “File Name” i 44 1 = AN, A
BRAONEC B AT A 4
® IP %34 “gowin_clkdivg.v” A5E%EM verilog AL, MRAEH R IP
feE, rFeAEsLflielr) CLKDIVG;
® [P it AR ST gowin_ clkdivg _tmp.v, JyFH SR 1P g P A
WS
® |PFdE 1 “gowin__ clkdivg.ipc”, P A n#az Xt 1P T & .
!
AL E PIEREERIE S 2 VHDL, P2 AR S48 J5 4% 8 .vhd .

5.7 DQS
5.7.1 JRiEN4E
DQS /& DDR {7t # 42 1 X ) 504 3 188 ik v HEL 25 o
gz A
< 5-27 DQS B
Kk £ B
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
GW2AN GW2AN-55C, GW2AN-18X, GW2AN-9X
JZEL® (Arora)
GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
Theefd
DQS & WAl g IP ot as i, F 2 H T 17% DQSIN 5 DQSR90.
DQSWO0 5 DQSW270 155 [a] AL R R IF5e 5 P . St
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5.7 DQS

ImAREHE
& 5-17 DQS A RERE

DLLSTEP —#45—>|
DQSIN ——»
FCLK ——»
HOLD —>
PCLK ——>]
RLOADN ——»
RMOVE ——» DQS
RDIR ——>
WLOADN ——>]
WMOVE ——>
WDIR ——>]
WSTEP —4—>]
READ ——>
RCLKSEL —4—>
RESET —>

—3 > RPOINT
—73 > WPOINT
—> DQSW270
—> DQSWO0
—> DQSR90
——> RBURST
—> RFLAG
— > RVALID

— > WFLAG

iw A4
%2 5-28 DQS KO/ 48

¥ 1 4 /0 iR

DLLSTEP[7:0] | input DQS &I A K Az il A

DQSIN input DQS #i N\, kH 10 PAD.

FCLK input PO, R B PSS E FCLK B i H -

HOLD input T DQiE)\, 1?%5)\1‘9‘9‘%‘%%5!%@5?@&5%% H
T DQS L, REANL FIFO iH4ds.

PCLK input Fer, SkRE PCLK B4 .
% DDR S2HL 1 LE R 77 1]

RDIR input “0” IG N AE I
“17 Yok LB

RLOADN input ¥ DDR BLHU 1) fe ZAE I K ST AL B WA ME, (RSP AL

RMOVE input ;ﬂl\gﬁ%iijﬂ%%waﬁ& DDR HUFIERT 24, Rk
%% DDR 5 A [ 4ER 77 ]

WDIR input “0” H8 hnLEmt
“17 ek LB

WLOADN input ¥ DDR 5 A\ (R ZAE I B F AL B WA E, (RS 2L

WMOVE input \//E\;ZQ/E ;;TB%?&H#E@E DDR 5 NHIZER 54, B4 ik

WSTEP[7:0] input J11-T- DDR "5 34 # SiE I 7 ]

READ[3:0] input READ {55, FT DDR ifx.

RCLKSEL[2:0] | input 35 RIS B YRR AR 14 |

UG286-1.9.1
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w4 110 Hiik
RESET input DQS E kN, fEHSEE R
FIFO #=#ilifa%l, 1F/HT IOLOGIC ) RADDR, m¢i#
RPOINT[2:0 tout | . -
[2:0] | output | v np e iy 1 4.
FIFO #x#15484t, YEHT IOLOGIC ff) WADDR, &
WPOINT[2:0 tout | . .
[2:0] | OutpUt | vt iy - o3
PCLK/FCLK 0° AH# %, ] /£ H T IOLOGIC i TCLK,
DQSWO0 tput ! X e
Q OUIPUL | g i e Y T P4
PCLK/FCLK 270° #H#%iH, wI{ER T IOLOGIC /)
DQSW27 tput o o
QSW270 OUPUL | TOLK, sl T .
DQSI #H# 90° #ii, AIYER T IOLOGIC (#) ICLK, B
DQSR tout | e
QSR90 OUtPUL | st et {1 L T F P 14
EE M ‘u /T 7\7?'5\, ) iEb EE M ‘u
RFLAG output READ Lﬁflﬂ?éimtﬂﬁ F DA 7S S B A I 1 3
under-flow =Y over-flow.
“u;ﬁ /T ;Ft:uy > —;j ﬂf“uiﬁﬁl
WELAG output WRITE ﬁﬁhﬁéimthﬁ FH CLER 7R B N SE i) 1] 5%
under-flow =Y over-flow.
RVALID output | READ Bz A Xohr £
RBURST output | READ Z& &K% H
SHNE
% 5-29 DQS S4B
ZH 4 HUES BNME | #d
FIFO #z0ik
FIFO_MODE_SEL | 1'b0, 1'b1 1’b0 1'b0: DDR memory izt
1'01: GDDR =,
“000”, “001”,
RD_PNTR ‘.%8,,: ?(1)11 3'b000 | FIFO isfssii e
“110”’ “111!!
“X1”1
“X2_DDR2”,
DQS_MODE “X2_DDR3’, “X1” DQS AL+
“X4”,
“X2_DDR3_EXT"
update0/1 i 5 &R 42l
"false": update1 Lt updateO #2
HWL “false”, “true” “false” B — R 3
"true": update1 F update0 K} /7
AH A
GSREN “false”, “true” “false” Ja 4R E A GSR
EEFER

® DQS i\ DQSI 3kH 10 PAD;

® DQS % RPOINT mi%#: % IOLOGIC ) RADDR, WA {EH T H

UG286-1.9.1
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W

® DQS % WPOINT 1J3%E$#: 2 IOLOGIC (1) WADDR, W a]{EH T-H /

W

® DQS [fit DQSRI0 mli%EH: % IOLOGIC 1 ICLK, Wr{EHTH P&

s

® DQS it DQSWO0/ DQSW270 m]i%#: % IOLOGIC 1) TCLK, trI{E
i AP Rb

[RIEGIL

Verilog B4t
DQS uut (

.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(dqsw270),
.RPOINT(rpoint),
WPOINT(wpoint),
.RVALID(rvalid),
.RBURST((rburst),
.RFLAG(rflag),
WFLAG(wflag)
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defparam uut.DQS_MODE = "X1";
defparam uut.FIFO_MODE_SEL = 1'b0;
defparam uut.RD_PNTR = 3'b001;

VHDL #i4k.:
COMPONENT DQS
GENERIC(
FIFO_MODE_SEL:bit:='0";
RD_PNTR : bit_vector:="000";
DQS_MODE:string:="X1";
HWL:string:="false";
GSREN : string:="false"
);
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,
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FCLK=>fclk,
RESET=>reset,
READ=>read,
RCLKSEL=>rclksel,
DLLSTEP=>step,
WSTEP=>wstep,
RLOADN=>rloadn,
RMOVE=>rmove,
RDIR=>rdir,
HOLD=>hold,
WLOADN=>wloadn,
WMOVE=>wmove,
WDIR=>wdir,
DQSR90=>dqgsr90,
DQSWO0=>dqgswO,
DQSW270=>dqsw270,
RPOINT=>rpoint,
WPOINT=>wpoint,
RVALID=>rvalid,
RBURST=>rburst,
RFLAG=>rflag,
WFLAG=>wflag
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6.1 JiEN

6.1 JRIBIT4R

6.1.1 OSC

UG286-1.9.1

OSC, F Wdndko

E LR E

gz A
& 6-1 OSC EFAEHE
Ktk £ A

GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
e GW2AN GW2AN-55C
(Arora) GW2AR GW2AR-18, GW2AR-18C

GW2ANR GW2ANR-18C

GW1N GW1N-4, GW1N-4B, GW1N-4C, GW1N-9, GW1N-9C
N e ® GWINR GW1NR-4, GW1NR-4B, GW1NR-4C, GW1NR-9,
(LittleBee®) GW1NR-9C

GW1INRF GW1NRF-4B
IhgesEiR

GOWIN FPGA Wik T —ANATgmfe i W isdlk, drfEid #2d oy MSPI Zwfs
PSR AL BPIR, v DO PR YR, IR E TAES L, AT

RIS 215 64 Fhif g i

28 B B e ] PUE I an N A AR
ferkour = fosc/FREQ_DIV;

HArf N OSC kR dix, WEssthias FREQ_DIV NI E S, 5
FEl ol 2~128 [ .

“C'E‘ |

fosc YR A 23 BUE AN , GW1IN-4, GW1NR-4, GW1N-4B, GW1NR-4B, GW1NRF-4B,
GW1N-4C, GW1INR-4C #4454 210MHz, HAh = #4425 250MHz.
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ImAREHE
& 6-1 OSC O ==E

0OSC —» OSCOUT

IwOT 4R
£ 6-2 OSC IO 4R
Ui 144 I/O P
OoscouT output OSC #8555
SRNA
# 6-3 OSC BHN 4
S BUEE ERINE Eiiia
FREQ_DIV 2~128(even) 100 OSC 7 ZHik B
“GW1N-4",
“GW1N-4B”.
“GW1NR-4".
“GW1NR-4B".
“GW1NRF-4B”,
“GW1N-9”,
“GW1N-9C”. “GW1IN-4"(GW1IN %)) ,
DEVICE « » i %
GW1NR-9", “GW2A-18"(GW2A %71)) LT
“GW1NR-9C”.
“GW2A-18".
“GW2AR-18",
“GW2A-55".
“GW2A-55C".
“GW2AN-55C”,
[RiEHlE
A DA B sk R s, el L IP Core Generator T B 744,
Verilog B4t
OSC uut(
.OSCOUT(oscout)
);

defparam uut.FREQ_DIV=100;
defparam uut.DEVICE="GW2A-18";
VHDL #l1k:
COMPONENT OSC
GENERIC(
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FREQ_DIV:integer:=100;
DEVICE:string:="GW2A-18"
);
PORT(OSCOUT:OUT STD_LOGIC);
END COMPONENT;
uut:0SC
GENERIC MAP(
FREQ_DIV=>100,
DEVICE=>"GW2A-18"

)
PORT MAP(OSCOUT=>oscout);

6.1.2 OSCZ
OSCZ i H shA KM OSC DIRe 7 N dldk -
& FRE
& 6-4 OSCZ EF=RBRH

NS #51 Lot

GW1NS GW1NS-4, GW1NS-4C

AEL GW1INSR GW1NSR-4, GW1NSR-4C

(LittleBee®)
GW1NSER GW1NSER-4C

eV
GW1NZ GW1NZ-1

Dhesaik

GWINZ 55 2% FPGA F= Witk 7 — AN Al gmfe i R N AR, I Bioks fEvT
i5+5%, ZHFEEFT IO OSC IhhE. mFEid R A MSPI 2 fE ik 2047

R I NTEY WS ) DR a7 7t Stk i P Gl

BILMESE, LIRS 2L 64 Rk phiR . St shiie ar @ an 2

KT F];
ferkour = 250MHz/FREQ_DIV;
H B3 FREQ_DIV NECE S5, JuFA 2~128 HIfH%L.
imORERE
6-2 OSCZ i[O r=E

OSCEN ——p 0sCz —» OSCOUT
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6 fLiRH8h 6.1 FiBENH

IwONE
%% 6-5 OSCZ # O+ 43

Uiy [ 44 I/0 iR

OSCEN input OSC flifefs's, mH A K.

OSCOouUT output OSC I sy A5 5

BENE
& 6-6 OSCZ BH+48

SR HUE G NN e ik

FREQ_DIV 2~128(even) 100 OSC 4 2K &

[REHIHE
A L Bk J5E, ta] LLlid IP Core Generator T H. 774,
Verilog B4t
OSCZ uut(
.OSCOUT(oscout),
.OSCEN(oscen)
);
defparam uut.FREQ_DIV=100;
VHDL #i4k.:
COMPONENT OSCZ
GENERIC(
FREQ_DIV:integer:=100
);
PORT(
OSCOUT:OUT STD_LOGIC;
OSCEN:IN std_logic
);
END COMPONENT;
uut:0SCZ
GENERIC MAP(
FREQ_DIV=>100
)
PORT MAP(
OSCOUT=>oscout,
OSCEN(oscen)
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6.1 JiEN

6.1.3 OSCF
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OSCF(Oscillator with CLKOUT30M and Dynamic OSC Enable)& i
30M i tH I RN Sh A {5 RE I 9 Al R

B
& 6-7 OSCF & #84+
Kk EY] s
GW1NS GW1NS-2, GW1NS-2C
/NEEIE® (LittleBee®) | GWINSE GW1NSE-2C
GW1NSR GW1NSR-2, GW1NSR-2C
IhgEfid

GWINS %71 FPGA /it Nk 7 — DN gRiEr i N dhdR, I Bioks ]
1K £5%, SCREEhAATIFIOCH OSC Thie. i fErh i MSPI ZafEi {32
FEIER, BRI DO PSSR RN ahE, O E TAESE, TR 2
ik 64 FRITEPAEE . e th I e AT DUE I an T A At AR 2

feukour = 240MHz /FREQ_DIV;

HhEr% FREQ_DIV AR EZ %, JuEA 2~128 HIfH 4.

¥ O 7R R

6-3 OSCF s A== E

——» OSCOUT
OSCEN —>» OSCF

— 0SCOUT30M
mONT A
% 6-8 OSCF s O/T+45
U 144 110 iR

. OSC ffifiEfsS, WH AR, KE P4

OSCEN input OSCOUT AIAE g P, A AICHIF.
OSCOUT output OSC HfetiifE s

OSC 30M b 55, HiZERiE FLASH128K
OSCOUT30M output i PCLK .
SHNE
%% 6-9 OSCF &84
S Hy {7 Bl BRIME iR
FREQ_DIV 2~128(even) 96 OSC /3 &2 Bk B

EEFEAN

OSC #yfa i OSCOUT30M 7% 2 FLASH128K ] PCLK.
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6 fLiRH8h 6.1 FiBENH

[FEFIHE
A DAE B sL b JEE, WaT L@ IP Core Generator T H. =4,
Verilog #14t.:
OSCF uut(
.OSCOUT(oscout),
.OSCOUT30M(oscout30m),
.OSCEN(oscen)
);
defparam uut.FREQ_DIV=96;
VHDL ik
COMPONENT OSCF
GENERIC(
FREQ_DIV:integer:=96
);
PORT(
OSCOUT:OUT std_logic;
OSCOUT30M:OUT std_logic;
OSCEN:IN std_logic
);
END COMPONENT;
uut:OSCF
GENERIC MAP(FREQ_DIV=>96)
PORT MAP(
OSCOUT=>o0scout,
OSCOUT30M=>0scout30m,

OSCEN(oscen)
);
6.1.4 OSCH
OSCH, HWmfk.
B g
7z 6-10 OSCH &S84
Kk £ 2GS
SN E® GW1N GW1N-1, GW1N-1S
(LittleBee®) GW1INR GW1NR-1

UG286-1.9.1

93(99)




6 fLiRH8h 6.1 FiBENH

Thresiid

OSCH mlgwfe fr W lbdk, ifEidfe iy MSPI gufEti AR L Biiit, it
AT Pt 3R g B, B BCE TAE S, WIS 20K 64 Rt h
P o IR AT LB 0 2 3T A £

ferkour = 240MHz/FREQ_DIV;

Hriil % FREQ_DIV ARLE S50, i 2~128 M5,
WOREE
& 6-4 OSCH i OREE

OSCH [—> OSCOUT

ImON4E
% 6-11 OSCH # OB

w4 I/O ik

OSCOUT output OSC I A5

SHNE
% 6-12 OSCH 8 ¥ +48

SR K fEL v RIME ik

FREQ_DIV 2~128(even) 100 OSC 7 iR H B

[REGIHE
A DA E sk R s, AT LLdEid IP Core Generator T HF7 4,
Verilog B4t
OSCH uut(
.OSCOUT(oscout)
);
defparam uut.FREQ_DIV=100;
VHDL 4k
COMPONENT OSCH
GENERIC(
FREQ_DIV:integer:=100
);
PORT(OSCOUT:OUT STD_LOGIC);
END COMPONENT;
uut:OSCH
GENERIC MAP(
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6.1 JiEN

6.1.5 OSCO

UG286-1.9.1

FREQ_DIV=>100

)
PORT MAP(OSCOUT=>oscout);

OSCO & F sk M OSC WhRe) v N ffk, 3 FF Regulator {1

RE .
y=gach -y
% 6-13 OSCO ERBEMH
Kk EY ks

GWAN GW1N-2, GW1N-1P5, GW1N-2B,
/NE %@ (LittleBee®) X ik GW1N-1P5B

GW1NR GW1NR-2, GW1NR-2B
Theehmik

FPGA Nk 1 — AT 7 A didlc, I BIRE PE W] Tk 6%, SCRFE)
AFTIFIKH OSC hig, FF Regulator it . ZRFEidfEH >y MSPI 4 e
A SR B, S nT IO P Bt SR R, B A E TAESH, w RSk
H218 64 PR BHUTR . Ha I Bl n] DUE In k2 20T H AR 3.

ferkour = 250MHz/FREQ_DIV;
HH k% FREQ_DIV NIELE 240, Vol A 2~128 HIfl%.

i OREE

6-5 OSCO ixAT=EE

OSCEN — b (ON6(0) —» OSCOUT

ImOT4R
= 6-14 OSCO KON 4R
U 144 I/O EiEpa
OSCEN input OSC ffifgfz 5, M FHE.
OoscouT output OSC g5 5
SHNE
% 6-15 OSCO ¥ N 4R
4 BB G NN Eiii3a
FREQ_DIV 2~128(even) | 100 OSC A H ik E
1’b0:0SCO H VCC fltHi;
REGULATOR_EN | 1'b0, 1’'b1 1’b0 1’b1:0SCO Hi Regulator 1}t
H,
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[FEFIHE
A DAE B sL b JEE, WaT L@ IP Core Generator T H. =4,
Verilog #14t.:
OSCO uut(
.OSCOUT(oscout),
.OSCEN(oscen)
);
defparam uut.FREQ_DIV=100;
defparam uut. REGULATOR_EN =1’b0;
VHDL ik
COMPONENT OSCO
GENERIC(
FREQ_DIV:integer:=100;
REGULATOR_EN : bit :="0'
);
PORT(
OSCOUT:OUT STD_LOGIC;
OSCEN:IN std_logic
);
END COMPONENT;
uut:0SCO
GENERIC MAP(
FREQ_DIV=>100,
REGULATOR_EN=> "0’
)
PORT MAP(
OSCOUT=>oscout,
OSCEN(oscen)
);
6.1.6 OSCW
OSCW, F N im¥k.
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6 fLiRH8h

6.1 JiEN
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B2

% 6-16 OSCW &8

K £ B pE

JREL® (Arora) GW2AN GW2AN-18X, GW2AN-9X
IheesEik

FPGA Wk T — AT 7 A dedlc, IR BIRE PE n] T8 6% . gfEid
FEF Oy MSPI i fE i G (I PR, IERT Lo P it (I Bl JE i
B TAESH, WL ZIA 64 R i, f i ehiien] LLEd an 2
At HA 2

feLkour = 200MHz/FREQ_DIV;
Hrh k% FREQ_DIV NIECE Z %, ol 2~128 K.
mOTREE
6-6 OSCW i AR=E

OSCW —» OSCOUT

ImONE
% 6-17 OSCO #HON4B

4 I/O ik

OSCOUT output OSC k% {55

BRNE
& 6-18 OSCW £¥IN43

SR BUE L ERIME ik

FREQ_DIV 2~128(even) | 80 OSC iR Hik &

[REGIHE
A LB RSk JRE, tnT L@ IP Core Generator T. 774,
Verilog #4t.:
OSCW uut(
.OSCOUT(oscout)
);
defparam uut.FREQ_DIV=80;
VHDL #i4k.:
COMPONENT OSCW
GENERIC(
FREQ_DIV:integer:=100
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);
PORT(
OSCOUT:OUT STD_LOGIC
);
END COMPONENT;
uut: OSCW
GENERIC MAP(
FREQ_DIV=>80
)
PORT MAP(
OSCOUT=>o0scout

);
6.2 IPiAH

1E IP Core Generator FL1fi 8. OSC, FAil<: B~ OSC HFH %
=R,

IP i &

7f IP Core Generator Ftid, X “OSC”, #H OSC [ “IP
Customization” & 11, %% EHE “File” ELEME. “Options” Mt & HEM i
R~ HER, WK 6-7 Frx.

6-7 OSC HJ IP Customization B (04544

% IP Customization

0sc &

Device:  |GWIN-4 | Part Number: [ GWIN-LV4QN48C5/14 |

Create In: |E:\fpga_projert\src\gowin_osc ‘

File Name: |gowiniﬂst ‘ Module Name: |anin705C ‘

Language: |Verilog -

Options

Frequency Divider: (2~128)

UG286-1.9.1 98(99)




6 S IRH b 6.2 IP il

1. File B B HE
File fit EAMEFH THCE P2 2E 10 IP &t SCFRIAER{E B OSC 1 File Bt &
HEFf# FH AT DQCE #1248l 1525 DQCE H 1] File Bt B HE .

2. Options At BAHE
Options FCEHEAH T H - H € XHCE IP, Options At BAEWE 6-7 s
Frequency Divider: 73#5ifi. Z%{HA4 2 WREER:, BUEEE A 2~128.

3. i BRHEE
i 1 R AE B R IP Core HORC & 45 BonBIAER, WA 6-7 Fis.

IP 4 j 3
IP & N E e Rl)s, rFoAE ARG E S “File Name” i 44 1 = AN,

PLERINBC BB AT 41

® P %11 34 “gowin_osc.v” N FERE K] verilog i, ARAE R S Y IP FCE ,
P Sk ) OSC

® P it A SO gowin_osc_tmp.v, A R IP Bl R ST
4

® Pt . “gowin_osc.ipc”, HFRIINEGZ SN IP HEATHCE .

byl

Qe B R RE 2 VHDL, WP AR R RT R AN X4 S 2808 .vhd

UG286-1.9.1 99(99)




GOWINSE

EREB EHRX




	免责声明
	版本信息
	目录
	图目录
	表目录
	1 关于本手册
	1.1 手册内容
	1.2 相关文档
	1.3 术语、缩略语
	1.4 技术支持与反馈

	2 概述
	2.1 全局时钟
	2.2 高速时钟
	2.3 锁相环
	2.3.1 GW1N-1P5 / GW1N-2 / GW1NR-2 / GW2AN-18X / GW2AN-9X
	2.3.2 小蜜蜂®(LittleBee®)家族及晨熙®家族其它器件


	3 全局时钟
	3.1 DQCE
	3.1.1 原语介绍
	功能描述
	端口示意图
	端口介绍
	原语例化

	3.1.2 IP调用
	IP配置
	IP生成文件


	3.2 DCS
	3.2.1 原语介绍
	功能描述
	端口示意图
	端口介绍
	参数介绍
	原语例化
	时序图

	3.2.2 IP调用
	IP配置
	IP生成文件



	4 高速时钟
	4.1 DHCEN
	4.1.1 原语介绍
	端口示意图
	端口介绍
	原语例化

	4.1.2 IP调用
	IP配置
	IP生成文件


	4.2 DHCENC
	4.2.1 原语介绍
	适用器件
	端口示意图
	端口介绍
	原语例化

	4.2.2 IP调用

	4.3 DCC
	4.3.1 原语介绍
	适用器件
	端口示意图
	端口介绍
	参数介绍
	原语例化


	4.4 DCCG
	4.4.1 原语介绍
	适用器件
	端口示意图
	端口介绍
	参数介绍
	原语例化


	4.5 CLKDIV2
	4.5.1 原语介绍
	功能描述
	端口示意图
	端口介绍
	参数介绍
	原语例化

	4.5.2 IP调用
	IP配置
	IP生成文件



	5 系统时钟
	5.1 rPLL
	5.1.1 原语介绍
	适用器件
	功能描述
	端口示意图
	端口介绍
	参数介绍
	原语例化

	5.1.2 IP调用
	IP配置
	IP生成文件


	5.2 PLLVR
	5.2.1 原语介绍
	适用器件
	功能描述
	端口示意图
	端口介绍
	参数介绍
	原语例化

	5.2.2 IP调用
	IP配置
	IP生成文件


	5.3 PLLO
	5.3.1 原语介绍
	适用器件
	功能描述
	端口示意图
	端口介绍
	参数介绍
	相位调整
	占空比调整
	占空比微调
	ICPSEL/LPFRES设置

	原语例化

	5.3.2 IP调用
	IP配置
	IP生成文件


	5.4 DLLDLY
	5.4.1 原语介绍
	功能描述
	端口示意图
	端口介绍
	参数介绍
	原语例化

	5.4.2 IP调用
	IP配置
	IP生成文件


	5.5 CLKDIV
	5.5.1 原语介绍
	功能描述
	端口示意图
	端口介绍
	参数介绍
	原语例化

	5.5.2 IP调用
	IP配置
	IP生成文件


	5.6 CLKDIVG
	5.6.1 原语介绍
	适用器件
	功能描述
	端口示意图
	端口介绍
	参数介绍
	原语例化

	5.6.2 IP调用
	IP配置
	IP生成文件


	5.7 DQS
	5.7.1 原语介绍
	适用器件
	功能描述
	端口示意图
	端口介绍
	参数介绍
	连接规则
	原语例化



	6 晶振时钟
	6.1 原语介绍
	6.1.1 OSC
	适用器件
	功能描述
	端口示意图
	端口介绍
	参数介绍
	原语例化

	6.1.2 OSCZ
	适用器件
	功能描述
	端口示意图
	端口介绍
	参数介绍
	原语例化

	6.1.3 OSCF
	适用器件
	功能描述
	端口示意图
	端口介绍
	参数介绍
	连接规则
	原语例化

	6.1.4 OSCH
	适用器件
	功能描述
	端口示意图
	端口介绍
	参数介绍
	原语例化

	6.1.5 OSCO
	适用器件
	功能描述
	端口示意图
	端口介绍
	参数介绍
	原语例化

	6.1.6 OSCW
	适用器件
	功能描述
	端口示意图
	端口介绍
	参数介绍
	原语例化


	6.2 IP调用
	IP配置
	IP生成文件



