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gt LR RN PGS mENAE S B AR T . PLL B RBHE ST
PLAANT PLL (S 5 & s, ] DU s 582k L i) 4 R e s
Ty EIEREME S e IE ARG S .
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3 4= JR E A

3.1 DQCE

3.1 DQCE

3.1.1 RiENH

32 mns

Gowin FPGA #3F B A ZhZAS I B2 Thae, fovr A aRIZ a0 R it
MR IRA K] PCLK k2% . b4, Eid A & ZHn] LAZEH] DQCE 325 g2
Thag, MRZ A M PCLK &%, 425 H] PCLK Iy oh a2y,  H1 iz w3k zh i e

A EAA R, I BRE T E T AE.

ThiEdiA

it DQCE 7] #7547 FF/2¢ 1 GCLKO~GCLK5., ¢ ] GCLKO~GCLK5 K
B, GCLKO~GCLK5 IRzhH A A FHEIRE, BT 2841 BRI #E .
DQCE IE#% TAE, 7% CLKIN {55 £ /b% — ki BT B T R B AR

.
i O R

3-1 DQCE g O =&

CLKIN ———>

DQCE

——» CLKOUT

CE —>
wONE
% 3-1 DQCE iz O /143
i 1 44 110 it
CLKIN Input IS 5
CE Input IR S, A R
CLKOUT Output e 5 5

uG286-1.9
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RESGINED 3.1 DQCE

[FEHIHE
A LB Sk R E, AT LL@E IP Core Generator T H =4,
Verilog %14t :
DQCE dqce_inst (
.CLKIN(clkin),
.CE(ce),
.CLKOUT (clkout)
);
VHDL %4k
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 A

7£ |P Core Generator 51+ ¥t DQCE, FtiiAi <> &7~ DQCE [#4H
K5 BHEE,
IP B &

1F IP Core Generator A+, X “DQCE”, #i4 DQCE [ “IP
Customization” % [, %% HF “File” Bt BAEMm O S ~HER, K 3-2
Fiso

UG286-1.9 11(102)




3 &R 3.1 DQCE
& 3-2 DQCE R IP Customization & 0454
DQCE &
Device:  |GWIN-2 | Part Number: |GWIN-LV2MG132XC7/16 |
Create In: |EAfpga_projectisrc\gowin_dqce | [=
File Name: |gowin_dgce | Module Name: |Gowin DaCE |
Cancel
1. File fid & HE
File it & HEAH THECE /= A0 IP Bt XA OB B
® Device: E/~CACE R Device 15 5 ;
® Part Number: &7~ EHCE ) Part Number 15 5.
® Llanguage: FCE ™AW IP Wit SO IR R 1E 5 o a0 T4
BIRAME, HHFEHIES, SR Verilog 71 VHDL;
® Module Name: FCE =4 K IP 311 347 module name. 7E45 1l 3¢
AHET] B gmiER 4 K. Module Name ANfe 5 JRiE 4 FRAHE, &
AHE, WH A Error #2751
® File Name: FC& =41 IP Wik U SCHFE 4 o FE A N SCASHE 7] 2655
Y SCA 24
® Create In: FCE AN IP &1 XA HARES AR . AT 7EA M SCAHE H
B m i B AR, T IE I SCASHE A ik P e i B H AR RS AR
2. U B RHER

Ui R~ HE B 278 IP Core FHC B 25 BoRBIHER], 11 3-2 Fras.
IP 4 gk 304

IP & HRCE SRR, A LAEC B S “File Name” 44 1) =431,
CLER AT B 9 B EAT /43 -

uG286-1.9
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3 4= JR E A

3.2DCS

® |IP il “gowin_dqce.v” ATEREN verilog R, 4R IP G
B, FeAsefilfk ) DQCE;

® P & it {#i B S gowin_dqce_tmp.v, AR IP it AR

A
® IP & M “gowin_dqce.ipc”, F R INEZSCHENT IP BT E -
!
BT E RO E S 2 VHDL, =4 FRTR AN SO & S 444 vhd
3.2 DCS
3.21 [RiENT4E

uG286-1.9

BANHIENAMA DCS, 437X GCLK6 1 GCLK7. DCS K% i%E
$%%| GCLK6 5 GCLK7, Bl—/1%[RH) 8 4/~ GCLK #, GCLK6. GCLK?7 7
HEAMEEE (DCS) IhfE. DCS HIm 4hi%k#:{5 5 CLKSEL sk CIU,
#5324 ] DL CRU {8 CLKOUT £ P/ I b N 2 [8) HEAT B Tk
Iheesmid

AN GBI GCLK6~GCLK7 Hi DCS #2338, 33 DU A 8h A [ — A
VE R4 R e, PERE 4] LB CRU 78 DU g N\ 2 [RIZh &S84, %
H AN B B

DCS FE4E Fi APt Bh P AR 28, 40 51l 2 “Non-Glitchless” F1“Glitchless 1 24, .

7t Non-Glitchless 1~ , DCS HI/EH AT I 2 i E 4%, (it
CLKSEL {5 5 V#8155, uiFsd LrER, SEhrtE BT D)4 it
I

7t Glitchless LERHEN T, @HidS% DCS_MODE % E#, AicE
CLKSEL 15 58U ml 855, w7 DLk G b H ik e B .
wmOrREE
3-3 DCS O REE

CLKSEL —7 7
CLKO ——>
CLK1 ——>»

DCS —> CLKOUT

CLK2 ——>»

CLK3 —>

SELFORCE —|

13(102)




3 4= JR E A

3.2DCS

uG286-1.9

wOITER
€ 3-2DCS inON4A
i 44 I/O Eiiipu
CLKO Input RPN RN
CLK1 Input IG5 1
CLK2 Input RPN R
CLK3 Input IS S 3
CLKSEL[3:0] Input e RS 5
oef ) A P
SELFORCE Input 0: glitchless iz
1: Non-glitchless #fx=
CLKOUT Output B i 5 5
SENAR
& 3-3 DCS 8HN4A
ZH 4 BB G BRIME iR
“CLKO”, “CLK1”, “CLK2”, “CLK3”,
“GND”, “WVCC”, “RISING”, “FALLING”,
os_mope | CHKOGND™ CLKLGN™ | g | pcs it
“CLKO_VCC”, “CLK1_VCC’,
“CLK2_VCC?, “CLK3_VCC”
[RiEHIL
A LB B Sk JFE, AT LLiEid IP Core Generator T 1 %4,
Verilog %14t :
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 54k
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3 &JRi 3.2DCS

COMPONENT DCS
GENERIC(DCS_MODE:string:="RISING");
PORT(
CLKO:IN std_logic;
CLK1: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
);
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
);
B

Non-Glitchless #i = /5 41 3-4 it %, CLKSEL[3]~CLKSEL[0]%) 5%
Mk $E CLK3~CLKO, AR, i P AH A .

3-4 Non-Glitchless &3 K &

CLKSEL[O] |

CLKSEL[1] ! |

CLKO Li

S e e e T Oy s O o Ipuiip Bl

\

Iswitch to CLKO switch to CLK1 switch to CLKO

CLKOUT

Glitchless BN 1 3-5 #[& 3-8 iz, H CLKSEL[3]~CLKSELJ[0]

UG286-1.9 15(102)




3 &JRi 3.2DCS

SRS MBIk CLK3~CLKO, 54t e AHIE] o
3-5 DCS mode: RISING BiFFE

E I switch to CLKO at next
CLKSEL[O] _i—l\CLKO rising edge ‘

l At next CLKO rising edge |\ At next CLK1 rising edge
output goes to "1" !

CLKSEL[1]

CLK1 M [ I
CLKOUT J \_f ‘_/ |_1 u I_I—l_m

switch to CLK1 at next , switch to CLKD at next
CLK1 rising edge CLKO rising edge

3-6 DCS mode: FALLING K&

. . o

i switch to CLKO at next
CLKSEL[O] ‘?—!}Y_KO falling edge !
CLKSEL[1] _ :

\ |
P\ '

| At next CLKO falling edge
output goes to "0"

i At next CLK1 falling edge
i\ output goes to "0"

CLKO

CLK1

CLKOUT
switch to CLK1 at next switch to CLKO at next
CLK1 falling edge CLKO falling edge

3-7 DCS mode: CLKO_GND EF[E
cLkseLfo] | \ | - \
! ! l . l At next CLKO falling edge . l |—|_m—|—u—\—|—|_
H output goes to "0" ;

switch to CLKO at next ' switch to CLKO at next
CLKO falling edge CLKO falling edge

CLKOUT

[#] 3-8 DCS mode: CLKO0 VCC FIFE

CLKSEL[O] __1\ i\ &

CLKO 1
At next CLKO rising edge 1
CLKOUT ' g cc8 P
switch to CLKO at next output goes to "1 switch to CLKO at next
CLKO rising edge CLKO rising edge

3.2.2 1P AH
7£ IP Core Generator FL1fi 41 ¥y DCS, Fi A< &7~ DCS K=<

RN

UG286-1.9 16(102)




3 &JRi 3.2DCS

IP &

7£ IP Core Generator ZL1fid, Wiy “DCS”, #iH DCS ) “IP
Customization” & M, %& DAHE “File” FCEHE. “Options” Mt & HE 1k
R ~ER, W 3-9 Fias.

3-9 DCS HJ IP Customization & 4543

 IP Customization ? X
DCS R
(5 7]
File
Device: | GWIN-2 | Part Number: |GWIN-Lv2MG132XC7/16 |
Create In: |E:\fpga_project\sr:\gcwin_dcs |
File Name: |gowin_dcs | Module Name: |Gowin_DCS |
Language: Verilog -
Options
| e Glitchless Mode: |true -
DCS Mode: RISING =
= ol
— —
— cli2
= i
==
1. File FC & AE

File fic BAEFH T-HC & r= £ 10 IP Bt U 5%15 B . DCS #Y File Bt & HE
F{d A DQCE #ide )2 fEl, 2% DQCE H i) File it B AE

2. Options it & HE
Options FL BEHEF T-H /7 EH € XA & IP, Options it BEHELNE 3-9 Fis.

® Glitchless Mode: ffifi/% ¢ Glitchless .

® DCS Mode: #E DCS .
3. i [ IRAE

i 1 7R AE B 7R IP Core (WAL B 45 FoRBIAER, W& 3-9 FioR.
IP £ R

IP & MBS MR, P EBCE AT “File Name” i 44 ) =3 A,
CAERIARC BN BIEAT /4

® |P %3 gowin_dcs.v” A SE R verilog BEH, HAEH P IP ECE,

UG286-1.9 17(102)




3 &JRi 3.2DCS

FeA s DCS;

® P it AR o gowin_des_tmp.v, A R IP ¥ iHd R S0
5

® [Pt E . “gowin_dcs.ipc”, F /AN Z SN 1P #EAT AL E .
F!
WC B R R RE S 2 VHDL, WP AR R ET AN SO JE 408 . vhd .

UG286-1.9 18(102)




»

B

475

N 4.1 DHCEN

AL

4.1 DHCEN
4.1.1 [RiENTE
DHCEN T #2547 JF/34 Fl HOLK @i 55 2, CE (% P S,
BOREE
4-1 DHCEN i ATREE

CLKIN —>

DHCEN ——> CLKOUT
CE — >
IwOIT4R
%% 4-1 DHCEN #xOM48
Uity 144 I/O iR
CLKIN input RPN =R
CE input B RERMAE 5, IRHTH 2K
CLKOUT output iR N ERS)
[FEFIHE
Al LB RSk R, AT L@ IP Core Generator T B =4,
Verilog %14t
DHCEN dhcen_inst (
.CLKIN(clkin),
.CE(ce),
.CLKOUT(clkout)
);
Vhdl 4k

UG286-1.9 19(102)




4 IR Bh

4.1 DHCEN

4.1.2 1P FH

uG286-1.9

COMPONENT 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

7 IP Core Generator 51+ #.dt DHCEN, 514 i< .75 DHCEN K
FHIAE B EE

IP i &

7£ IP Core Generator L1 A, Xy “DHCEN”, #fiHi DHCEN f¢) “IP
Customization” & 1, Z%& D4 “File” FLEME. “Options” e & HE it
Mo HER, Wikl 4-2 fhos.
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4 i Bh 4.1 DHCEN
& 4-2 DHCEN HY IP Customization & (%543
" IP Customization ? X
DHCEN B
File
Device:  |GWIN-2 | Part Number: | GWIN-LV2MG132XC7/16 |
Create In: |E:\fpgaiproject\src\gowinidhcen |
File Name: |gowin_dhcen | Module Name: |Gowin_DHCEN |
Language: |Verilog -
Options
[] Enable CLKOUTN
— ]
ut — -
=
1. File Aic EAE

uG286-1.9

File BEC B HEAH TECE =40 IP &1t U IAH {5 2 . DHCEN [ File B
BEHERE 5 DQCE #it2kfel, #E5% DQCE # 1) File Bt EAHE.

2. Options fit B HE
Options it B AE T 7 & XA E IP, Options it BHEUIE 4-2 fiR.

® Enable CLKOUTN: {#i i} 514k, DHCENC, A~ s fEiN 514k, DHCEN.

3. I ERHER
i 27~ AE B B IP Core FOTC & 45 FnBHER, W 4-2 FiR.

IP 4 i3

IP & MR ESERUG, P EBCE A “File Name” i 44 1 =3,

CLER A BC B N BIEAT /1 24

IP &1k “gowin_dhcen.v” N5E#EH] verilog #idl, R#EH R IP
BoE, r=rEsepl{bi) DHCEN;

IP ¥ AR S gowin_dhcen_tmp.v, JyH 7 4L 1P S R b
A

IP fic & . “gowin_dhcen.ipc”, F ol in#kiZ scExt IP HE4THEC & .
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4 IR Bh

4.2 DHCENC

!
Il B AIEFERE S 2 VHDL, P2 A RN SO 44 J5 4% 0 .vhd .
4.2 DHCENC
4.2.1 FiENA
DHCENC m] sh 2T /55 4 HCLK &8s 5, CE (IR T S,
B
< 4-2 DHCENC & B &4
Ktk EY| Ers
GWIN GW1N-9C, GW1N-2, GW1N-1P5,
/NE 1E® (LittleBee®) GW1N-2B, GW1N-1P5B
GW1NR GW1NR-9C, GW1NR-2, GW1NR-2B
wOREE

uG286-1.9

4-3 DHCENC O T~=HE

CLKIN — >

DHCENC

—> CLKOUT

CE — ] —> CLKOUTN
IMOT4A
%% 4-3 DHCENC iz O 48
Uity 144 110 iR
CLKIN input RPN RS
CE input P REE S, RHFE R
CLKOUT output e 5 5
CLKOUTN output i Bl (55, CLKOUTN HUR .
[FEFIHE
A L B4k J5E, el LLETd IP Core Generator T H =4,
Verilog %14t
DHCENC dhcenc_inst (
.CLKIN(clkin),
.CE(ce),
.CLKOUT(clkout),
.CLKOUTN(clkoutn)

22(102)




4 IR Bh

4.3 DCC

VHDL %4k
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
);
422 1P &R
DHCENC 5 DHCEN i) IP L1 A A iEAME, 2% 41.2 1P 1.
4.3 DCC
4.3.1 RiEN A
DCC, st e b2 i IE R
B s
3+ 4-4 DCC EF B4
Ktk EYil PRYGE
NEIE® (LitleBee®) GWIN GWIN-9C
GW1NR GW1NR-9C
wOrEE
& 4-4 DCC ixOREE
CLKIN — DCC —» CLKOUT
UG286-1.9
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4 e

o

4.3 DCC

ImOIT4A
& 4-5 DCCimONEA
Uity 1 44 1/O Eiiipu
CLKIN input NN R
CLKOUT output i Bl H 5 5
BHNAR
& 4-6 DCC 8HIN AR
ZH 4 BUEE NN it
DCC_EN 1'b1, 1’b0 1b1 1E;g;§ ggg
FCLKIN - 50.0 PN B
FEHIL
Verilog %14t :
DCC dcc_inst (
.CLKIN(clkin),
.CLKOUT (clkout)

);

defparam dcc_inst.DCC_EN=1'b1;
defparam dcc_inst.FCLKIN=50.0;

VHDL %4k

COMPONENT DCC
GENERIC (

);

DCC_EN: bit:

PORT(
CLKOUT:OUT std_logic;
CLKIN:IN std_logic

);

END COMPONENT;

uut:DCC

GENERIC MAP(

uG286-1.9

l1l;

DCC_EN=>'1",

--'"1":enable dcc; '0": disable dcc
FCLKIN : REAL := 50.0 --frequency of the clkin(M)
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4 IR Bh

4.4 DCCG

FCLKIN=>50.0

)

PORT MAP(
CLKIN=>clkin,
CLKOUT=>clkout

);
4.4 DCCG
4.4.1 FiENA

DCCG, iy o545 U IE AR B

B 2R
%+ 4-7 DCCG ERSBH
Ktk EYl Ers

GWIN GW1N-2, GW1N-1P5, GW1N-2B,
/NEE 4@ (LittleBee®) GW1N-1P5B

GW1NR GW1NR-2, GW1NR-2B
wAREE

& 4-5 DCCG O ~=E

CLKIN — >

DCCG

— > CLKOUT

IwONTER
< 4-8 DCCG ¥ O 48
it 145 I/0 it
CLKIN input R TN RS
CLKOUT output I H S 5
BSHNE
% 49 DCCG B8HNE
S 4 HUE G BRINE Eiii3uy
2b00. 2b01 2'b00/2’'b01:Buffered
DCC_MODE 2610 2b11 2'b00 2'b10: +80ps
2'b11: -80ps
FCLKIN - 50.0 NI AT R

uG286-1.9
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e 3 P A 4.5 CLKDIV2

4 =

o

[FEHIE
Verilog #4k :
DCCG dccg_inst (
.CLKIN(clkin),
.CLKOUT(clkout)
);
defparam dccg_inst. DCC_MODE=2'b00;
defparam dccg_inst.FCLKIN=50.0;

VHDL #i4k.:
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
)
PORT MAP(
CLKIN=>clkin,
CLKOUT=>clkout
);
4.5 CLKDIV2

4.5.1 FiENA

CLKDIV2 Jymf gt o3 4ids,  SEHL B K — 73 45 B . CLKDIV2 ¥kt K
Az DCC/DCCG [ CLKIN.IOLOGIC ) FCLK.PLL [ CLKIN #1 CLKFB.
DQS ) FCLK. CLKDIV ] HCLKIN,

UG286-1.9 26(102)




4 RN 4.5 CLKDIV2

Theesaid
CLKDIV2 Jy & ;e oy Sk ek, 28 1% 5 % N BB AR — B0 2 43 A b .
mOrRERE

4-6 CLKDIV?2 i O =E=EHE

HCLKIN —
CLKDIV2 —> CLKOUT

RESETN —>

IwONTR

#< 4-10 CLKDIV2 i ONT48

i 11 44 110 it

HCLKIN Input PN RS

RESETN Input s EAES, KB TFAR.
CLKOUT Output I i 45 5

SENAR

& 4-11 CLKDIV2 ¥ 48

4 BB E BMAE iR

GSREN “false”, “true” “false” A A REA GSR

[FEHIL
Al LB RSk R, AT L@ IP Core Generator T B =4,
Verilog #4k.:

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

);

defparam clkdiv2_inst. GSREN="false”;

VHDL %4k
COMPONENT CLKDIV2
GENERIC(
GSREN:STRING:="false"

UG286-1.9 27(102)




4 RN 4.5 CLKDIV2

);
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

4.5.2 1P J§R
7£ |P Core Generator 5[+ Bty CLKDIV2, Fiifi 44 <> &7~ CLKDIV2
FAH A S L,
IP BfE

1£ IP Core Generator Fi, XWdi“CLKDIV2”, i CLKDIV2 Hj“IP
Customization” & [, %% I EFEFile” Bt B HEFM O SRHER, W& 4-7

BTz
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4 i Bh 4.5 CLKDIV2
& 4-7 CLKDIV2 iy IP Customization & 04544
"% IP Customization ? x
CLKDIV2 2
File
Device: | GWIN-2 | Part Number: | GWIN-LVZMG132XC7/16 |
Create In: |E:\ipga_project\src\guwin_clkdin |
File Name: |gowin_c|kdiv2 | Module Name: ‘Gowin_CLKDIV2 |
Language: Verilog -
=
1. File FCEAHE
File Bt EAE A THCE A1) IP Beit 30 AR5 B - CLKDIV2 H) File it
EAHER (A1 DQCE #2141, 1524 DQCE i File BLEAE.
2. i IR R AE ]
g 27 AE B 7R IP Core HFC & 45 KR BIMEE], Wnl& 4-7 Fros.
IP 5 g3

uG286-1.9

IP & MR ESERUG, P EUBCE A “File Name” i 44 1 =3,

CLER I BC B N BIEAT /124

°
!

IP #1130 “gowin_clkdiv2.v” N5 #EH verilog #idk, R¥EH R IP
BoE, F=4 5261k CLKDIV2;

IP 18 FHAAR SO gowin_clkdiv2_tmp.v, JyFH PR 1P it F A
B SCA

IP BCE SCF: “gowin_clkdiv2.ipc”, F P ATNEGZ SO IP AT E .

UG E PR RIS S A2 VHDL, A AT PSSP 44 JE 2808 . vhd

29(102)




5 R4S} 5.1 rPLL

5 ARG

5.1 rPLL

5.1.1 [RIENE

iz FPGA $2fit 1 rPLL, FIHIAH &S A [0 225 I B 45 - F ) A it 9 78
PR 5 5 ISR RN AL .

is A 2R
< 5-1 rPLL &84
Ktk £ AE
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
e GW2AN GW2AN-55C
(Arora) GW2AR GW2AR-18, GW2AR-18C

GW2ANR | GW2ANR-18C

GW1N-1, GW1IN-1S, GW1N-4, GW1N-4B, GW1N-4C,

GWIN GW1IN-9. GWIN-9C

GW1NR-1, GW1NR-4, GW1NR-4B, GW1NR-4C,

GWINR GW1NR-9, GW1NR-9C

INE IO GW1INRF [ GW1NRF-4B

: ®
(LittleBee®) GW1INS GW1NS-2, GW1NS-2C

GWINSE [ GW1INSE-2C

GWINSR [ GW1INSR-2, GW1INSR-2C

GW1NZ GW1NZ-1

Thieid

rPLL A3 25 5E RSN BdEAT I BRAR AL R L oGS LU L s i
CREBIURI 73 450 SR R AN R RH L AT F) i L P

rPLL 7] X A B 8f CLKIN 32547 551 22 1 #E CRE AR 340D , v B0 X F
feukour = (fewkiv * FBDIV) /IDIV
fvco = ferkour * ODIV
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5 R4S}

5.1 rPLL

fekourp = ferkour/SDIV
frep = feLkin/IDIV = ferxour/FBDIV

!

® fokin A AREF CLKIN #i%, foikour N CLKOUT #1 CLKOUTP B8 4%, feLkoutp
4y CLKOUTD I8, fero Jy PFD AR

® IDIV. FBDIV. ODIV. SDIV N[ 75583 SR B 43 A AR 50, BRI G o B AN 6] 43 4 &
HORAG B AR BB 5 5 .

® rPLL MR IE R ] &% FPGA ™~ i 20 Tift -

¥ O R

# 5-1 rPLL i A= E

CLKIN ——»
CLKFB ——>
RESET ——>
RESET P ——>|

——>» CLKOUT

——> CLKOUTP

FBDSEL —§ rPLL - » CLKOUTD
IDSEL —7%5 ]
ODSEL ﬁG;» —» CLKOUTD3
DUTYDA —5—> > LOCK
PSDA —77
FDLY —75
IwONTER
= 5-2 rPLL 35O +43
Ui 11 4 I/0 Eiipa
CLKIN Input ZEB NG S
CLKFB Input Sa R TN RS
RESET Input rPLL P B AMANGE S, mHEFA .
rPLL < Wr(Power Down) il A& 5, i HL 1 24, PLL 3F bypass
RESET P Input AT, RESET_P & i Fit
CLKOUT/CLKOUTP/CLKOUTD/CLKOUTDS3 #i 4 0.

FBDSEL[5:0] Input s FBDIV BUE, JEF 0~63, s:fr{E N 64-FBDSEL.
IDSEL[5:0] Input A IDIV BUE, JEEl 0~63, siFnfE A 64-IDSEL.
ODSELJ[5:0] Input A& ODIV Bl , 2,4,8,16,32,48,64,80,96,112,128,
DUTYDA[3:0] Input ARG S
PSDA[3:0] Input LB A S
FDLYI[3:0] Input Fh AR AT IS B A5 B AE 5
CLKOUT Output rPLL B #hf 5 5
LOCK Output rPLL e e 55, 1 £nbiE, 0 RaRE

uG286-1.9
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5 R4S} 5.1 rPLL

B4 I/0 E1: P
CLKOUTP Output rPLL 5 AR AL AN G 25 LR I b s 5
rPLL £:3d SDIV i 8 {55, CLKOUT = CLKOUTP £t
LKOUTD tput ; o
CLKOU Outpu SDIV 44152 5 i 55,
2P0 VI EP T HAE S Y Z30
CLKOUTD3 Output rPLL £33 DIV3 [ 44 Hi {55, CLKOUT 5% CLKOUTP £4:id

3 S M B A S

CLKOUTD3 #& 3 /- #iiffdm HE 85 5, MAIRE S,
® 1% CLKOUTD3 f%i N CLKOUT:

K 5-2 s, 4 RESET S4B, CLKOUTD3 7Ei £ CLKOUT
A — AN NIRRT, RS AERE S 128 A B TR R P
5-2 #iA\iF}3 CLKOUT Bt CLKOUTD3 Bt E
RESET R

ckour £ F L f L F L f L F L F L F L f

CLKOUTDS $ { $

® 41t CLKOUTDS3 ifm A2 CLKOUTP:

WK 5-3 frs, 24 RESET B4/ JUE, CLKOUTD3 fEH 4t CLKOUTP
A — AN RRIR AR N Y, RS AERE S 28 A B AR AR R HLP
[ 5-3 #i AR5 CLKOUTP Bt CLKOUTD3 KRB
RESET N

coure f L F L F L L F L F L L f L F L]

CLKOUTD3 I T e
BHNE
R 5-3PLL 8N4

S84 A NN Eitipa

FCLKIN “3"~"500" “100” ZHE R

IDIV_SEL 0~63 0 IDIV 73 $ R E S W

IDIV 73553 B A P 2 Hekish &
P55k

PYNIDIV_SEL true”, "false false false: Fids, RIULF£Z4( IDIV_SEL
true: Zh&, HPiL##(5 5 IDSEL
FBDIV_SEL 0~63 0 FBDIV 734l R B S 1B
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¥4 Hy A . ] BRNE iR
FBDIV 75 R 5 S 101 2 25
GG 5
DYN_FBDIV_SEL “true”, “false” “false” false: Hias, BIEHSH
FBDIV_SEL
true: 34, RIIEH(E 5 FBDSEL
2,4,8,16,32,48,
ODIV_SEL 64,80,96,112,1 | 8 ODIV 7 Wi R E S W E
28
ODIV 734l R H i A 45 S H s 45
DYN_ODIV_SEL “true”, “false” “false” FERS SiLte
—PV_ rue;, taise aise false: #i#s, HI¥tPEZ 4 ODIV_SEL
true: Zh%, HJEH(5E5 ODSEL
PSDA_SEL “0000°~*1111” | “0000” FARLFRAS T
DUTYDA_SEL “0010"~“1110" | “1000” i A LU A R
RN SE S AE AR 5 2 L i
DYN_DA_EN “true”, “false” “false” FF
B - rue-, railse alse false: %%j.ﬁﬁﬁ%ﬂ
true: Zh&FEH
CLKOUT i 75 I
CLKOUT_FT_DIR 1'b1 1'b1 ‘ BRGHRE
1'b1: W
CLKOUT ] R ¥k &
CLKOUT_DLY_STEP |0,1,2,4 0 CLKOUT_DLY_STEP*delay(delay=
50ps)
CLKOUTP i 77 )1
CLKOUTP_FT DIR | 11 11 UTP A7 MR E
101 W
CLKOUTP i &% &
CLKOUTP_DLY_STEP | 0,1,2 0 CLKOUTP_DLY_STEP*delay(delay
=50ps)
DYN_SDIV_SEL 2~128 (fH%¥D |2 SDIV 73Sl R B A W E
) CLKFB ik
CLKFB_SEL g‘;f;‘na; “internal” internal: 3k [ 74 # CLKOUT Jfik
external: >k H#MIME 5 x5t
“CLKOUT”, . . S 42
CLKOUTD_SRC “«CLKOUTP” CLKOUT CLKOUTD Rk
“CLKOUT”, . , oS AR
CLKOUTD3_SRC “GLKOUTP” CLKOUT CLKOUTD3 k5 k%
5% rPLL, CLKOUT Bk H
CLKIN
CLKOUT_BYPASS “true”,"false” “false” true: CLKIN 5% rPLL BH#/EH T
CLKOUT
false: IE#
5% rPLL, CLKOUTP E#:3kH
CLKOUTP_BYPASS “true”,’false” “false” CLKIN

true: CLKIN 55 rPLL E#1EH T

uG286-1.9
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ZH 4 BB YE NN E it
CLKOUTP
false: IEH i
5% rPLL, CLKOUTD Bk H
CLKIN
CLKOUTD_BYPASS “true”,"false” “false” true: CLKIN 5% rPLL H#/EH T
CLKOUTD
false: 1EH i
“GW1N-1”,
“GW1NR-1”,
“GW1N-1S”,
“GW1NZ-1”,
“GW1NS-2”,
“GW1NS-2C”,
“GW1NSR-2”,
“GW1NSR-2C”,
“GW1NSE-2C”,
“GW1N-4”,
“GW1N-4B”,
DEVICE “GW1NR-4”, “GW1N-4” ROER
“GW1NR-4B”,
“GW1NRF-4B”,
“GW1N-9”,
“GW1N-9C”,
“GW1NR-9”,
“GW1NR-9C”,
“GW2A-18”,
“GW2AR-18”,
“GW2A-55”,
“GW2A-55C”,
“GW2AN-55C”
% 5-4 IDSEL $i A& H T R%
IDSEL[5:0] IDIV %1
111111 1
111110 2
111101 3
111100 4
111011 5
111010 6
111001 7
111000 8
110111 9
000000 64
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%% 5-5 FBDSEL xS ¥ % BE

FBDSEL [5:0] FDIV 28
111111 1
111110 2
111101 3
111100 4
111011 5
111010 6
111001 7
111000 8
110111 9
000000 64

%% 5-6 ODSEL ix 1 8 ¥ xR
ODSEL [5:0] ODIV Z3{A
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 1S HBEE ST RE
S PSDA_SEL =i 1 PSDA & & FRA R B
0000 0°
0001 22.5°
0010 45°
0011 67.5°
0100 90°
0101 112.5°
0110 135°
0111 157.5°
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S 3 PSDA_SEL i 1 PSDA & & AR 1
1000 180°
1001 202.5°
1010 225°
1011 247.5°
1100 270°
1101 292.5°
1110 315°
1111 337.5°
#F+® 5-8 rPLL H=LL S HHBE AR
S DUTYDA_SEL i£E I EE (/16)
0010 2
0011 3
0100 4
0101 5
0110 6
0111 7
1000 8
1001 9
1010 10
1011 1
1100 12
1101 13
1110 14

ME G AERESEZHBWE. fl, SHEBREN “0” (0000
I, 50% 5 LB E Y “8” (10000, W RAHFE I E A2 “180° 7, 50% i 4
EEEIBCE Y “0” (0000).

I
® /: DUTYDA [3:0]> PSDA [3:0]if}, DutyCycle=1/16 x (DUTYDA [3:0]-
PSDA [3:0]).
® 7 DUTYDA [3:0]< PSDA [3:0]ff, DutyCycle=1/16 x (16+ DUTYDA
[3:0]- PSDA [3:0]).
F!
AN 5 DutyCycle = 0, 1, 53X =R .
Al LLid i v 1 FDLY [3:0]8h 745 64 th i £ CLKOUTP MIEiR . B —
H4hn 0.125ns. FTWELAEMHBRE LI G (K855 CLKOUTP i f& T4
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N R (4S5 CLKOUTP B RiH AN 4 .
% 5-9 rPLL RS HBFE T RE

i 0 FDLY [3:0]( GW1N-1/GW1N-1S) | i1 FDLY [3:0]C HiAth 25 4) | iR 5%
0000 1111 0
0001 1110 1
0010 1101 2
0100 1011 4
1000 0111 8
[FEBIE
A LB RSk 5, AT L@ IP Core Generator T H =4,
Verilog #4k :
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;
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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 #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";
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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(
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",
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)

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=>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 i, i “rPLL”, FHA M2 &7~ rPLL 1)

A B E
IP &

1F IP Core Generator A+ X “rPLL”, 4 rPLL 1 “IP
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Customization” &I, %% 4% “File” FLEME. “Options” [t & HEF i

HRHER], WE 5-4 Frs.
[& 5-4 rPLL BY IP Customization B O %43

"% IP Customization [4 X
B
rPLL R
File
Device:  |GWIN-4 | Part Number: | GW1N-LV4QNBBC6/15 |
Create In: |E:\fpga_pruject\src\gowin_rpll |
File Name: |gowin_rp|l | Module Name: ‘Gowin_rPLL |
Language: Verilog A
Options
~
General CLKOUT
Mode [ Bypass
®) General Mode () Advanced Mode Expected Frequency (3.125~500): | 400.000 =
. Tolerance (%): 0.0 hd
— o PLL Phase And Duty Cycle Adjustment
® Dynamic O Static VCO Divide Factor
Dynamic
[] PLL Reset [] PLL Power Down
nitial Value: |2
CLKIN Static 2
Clock Frequency (3~400): [100.000 &
.. Actual Frequency:
Divide Factor
Dynamic CLKOUTP
nitial Value(1~64): |1 [ Enable CLKOUTP Bypass
Static (1~64): Phase And Duty Cycle Adjustment (Static)
Phase (degres): 0.0
Calculate w
1. File fic EAE

File it B HEFH Tl & r=24E 10 IP 8ot SO AR 915 B rPLL 1 File it & AE
FI{# A1 DQCE #ip254LL, 5% DQCE H i File it BEAE.

2. Options [t B AE

Options B & HEA T H ) B e XL E IP, Options At EAEWIK 5-4 s
® General: FCE —ME AR S, BB it AHA AT &7 25 LR )
B35, FrAE R BE PLL Reset.

- “Mode” &AL & IP Core it & HIHE 2, S FF—KiH K “General
Mode” &2t “Advanced Mode”;

“PLL Phase And Duty Cycle Adjustment” &7 fic. & % HH 1) 5 4%
EE AN AR AL B A 5, SZRFE A TAEE “Dynamic” FTER A5 f 5

“Static”;

- “PLL Reset” iETIACE rPLL [1) Reset fif REIR
- “PLL Power Down” & TiHid & reset_p ¥ 4 rPLL &b B4R

o

® CLKIN: i & rPLL fa NI B S , 73 92 H0 ) v & A IDSEL Reset

uG286-1.9
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e
“Clock Frequency (Bl ” B B N84, Yol b
device i€
“Divide Factor” wl{£ =P NCE MBS, SCHFal A
“Dynamic” A&z “Static”, #AH LT AT E 20555

W EARHAE, YEHEA 1~64. % CLKOUT )4 H Az ATEAH B
device ER VL, #di “Calculate” 5% “OK”, 23R
W IR ETR; 45 CLKIN/IDIV ISR AEHIN. device ZER (1)
Clock Frequency Jul# 4, i “Calculate” 8¢ “OK”, &3t
PR R R -

CLKFB: W& rPLL Sz /isih g IR F £ iS4

- B AR YRR, “ Source "iE AT % £ Internal A1 External;

“Divide Factor” "JfEm i FACE B MSEL, SCRIAE
“Dynamic” I “Static”, #AR R Alid B 55155

P EAREUE, JEREA 1~64, FCEANAER, #id; “Calculate”
Fepl el “OK” 124, 2#HIgnE DR iR,

Enable LOCK: f#ifg LOCK i1

CLKOUT: ACE rPLL HtHit$pEEESZE, HLE VCO 24, MEH

HR S ] A B 2 4

“Bypass” 110 i] [ B fi H I B IR 55 2% Th g s
“Expected Frequency (BFREHDD” 7E— etk X A E AR M)

i st CLKOUT W=, Yl i device €

“Tolerance (%)” it & CLKOUT W1 A4 HY ) Sz bl

[P RVFIRZE -

- “VCO Divide Factor” 7Em sl N E VCO ZHELHF )
3 “Dynamic” A “Static”, AR A E 25
) BAREUE, JoEA 2/4/8/16/32/48/64/80/96/112/128, HLE
ANEHR, Hf “Calculate” 3¢ “OK”, &3 HFE/RE HHERE
%

- “Actual Frequency” E/RZiHHFH ) CLKOUT sLBrIE,
T P IE .

CLKOUTP: K& FF I IR0 =%, B & ARSI Bt A AL AN

OB S, (ERE/IR AR I B Reset.

“Enable CLKOUTP” %10 it & AH A% I o H AH fE 5

“Bypass” & TAC B AH AL BB 1) 55 B8 Th e A g ;

“Phase And Duty Cycle Adjustment (Static)” A 7E# &R AR
fid EAHAL (Phase (degree)) Al57L (Duty Cycle);

CLKOUTD: it B 73 S ey ch By b ilst, 10 5 30 58 0 A e i L A3
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R, TCE A oy ik 28, A RE/ R BE 2 A B HH 1) Reset.
“Enable CLKOUTD” & Tific. & 47 A it B g H {5 g 5
“Bypass” W IHC B 73 55 Bh i B ) 5% 1% Th RE A A
“Source” JEINALE 5 ST Bt R ERR, 1Tk CLKOUT F
CLKOUTP;

- “Expected Frequency (B [E)” £ — =0T EC B HHE K
SI AT BR A H ROATR , Y device R 5E;

- “Tolerance (%) 7 B B 73 sty v 3 S AR RN 54 ) Sz B
SR OV R 2 5

- “Divide Factor (2~128) 7 7E gtz N ELE 2 A hd H 1
SIS, YERN 2~128 2 M FIEEL, B VAR R “ OK”
SHINE IR o

- “Actual Frequency” /=1 5AS H 1940 I B Hi 70 S s A

® CLKOUTD3: [t & =73 #5if ffdan e i b s

“Enable CLKOUTD3” & I5ifC B = /3 I sdr ey ) 4 i

“Source” WLIEC & =7 JiiS it (IS B, ATk CLKOUT
1 CLKOUTP.

® Calculate: THHE MHIACE ETEH.

— gt “General Mode” T, AR4idi A i i1 50 AC B 4
PIBH. RABHORN VCO B4, T M IS SR R 2 A
AHHEERS, #ify “Caleulate” #25H fa 223 th “error” & HIfg R
i, B AEGEAL B

- EEEHEA “Advanced Mode” T, iHEEE HIER SIS
S HA VCO SR & H, HAHH, #i “Calculate”,
L “error” W ORER; HECEIER, #id “Calculate”,
i “info” T H RN B KT .
3. O ERIER
it R~ AEE 7R 1P Core FOTRC B 45 R BIAER, i N\ 4t o E A9 A5
R4 Options it & s2Af 838, i 5-4 fiis.

IP & i Sc

IP & HBCEE U, AR E A “File Name” i 44 () =N 3CAF,

CLER N B9 B EAT /48 -

IP 11 3 “gowin_rpll.v” A 52 81 verilog fbk, AR 3510 IP AL &,
PR SEIAR T rPLL;

\P it AR SC2E gowin_rpll_tmp.v, Jy R P34t 1P it F AR S
5
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°
!
nhc

5.2 PLLVR
5.2.1 [RIENTA

IP FC & SCF: “gowin_rpllipc”, F P Al n#az e Xt IP #HATHC & -

B APIERIE S 2 VHDL, A TS SCHE 44 JR 208 .vhd

=z~ FPGA £#24t 1 PLLVR (Phase_Locked Loop with regulator, 75 H

PR BRI, RSN S B 2 25 I B (5 5 42 6 2 i 3 IR v 15 5 IO
SEFIAHAL .

&R
% 5-10 PLLVR EASEH

ENS

EY]l a

INEE

(LittleBee®)

1@ GW1NS-4, GW1INS-4C, GW1NSR-4, GW1NSR-4C,

GWINS GW1INSER-4C

Thetid

PLLVR F2& 7 LR 5 1 PLL, W] 3k 25 58 A% A I BagE AT i BlR o 1 2

o 2 FE IR B L R R CREBIURT 3 A0 S K7 2R AN R AR SE AT 3R f i IS

PLLVR FEREIN T -
PLLVR ] %% AR CLKIN BEATHREEE (E8Aa50, HHE AR

LURNE

E!

uG286-1.9

feukour = (ferkiv * FBDIV)/IDIV

fvco = ferkour * ODIV

ferkourp = fekour/SDIV

frrp = ferkin/IDIV = feixour/FBDIV

foLkin AEI T2 CLKIN #5122, fokoutr N CLKOUT F1 CLKOUTP 41452, fokoutn
N CLKOUTD I 40453, ferp N PFD XAHANZ

IDIV. FBDIV. ODIV. SDIV AA[E 552 SE bR 3 A 2 0, BIeT 3t 18 54N [H] 4345 &
Bk 13 2 BRI BE 5 .

PLLVR fBRVEH 7] 27 FPGA /™ ih Hidis Tt
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¥ O R E

5-5 PLLVR i O R=E

CLKIN ——>
CLKFB ———>]
RESET ——>
RESET P —>
FBDSEL —% >
IDSEL —75 >

ODSEL —#—>|
DUTYDA — >

PSDA —75 >
FDLY —7 >
VREN ——>|

(2] M)}

AN O

AN D

PLLVR

—» CLKOUT

——> CLKOUTP

—» CLKOUTD

—>» CLKOUTD3

——>» LOCK

wONE
%% 5-11 PLLVR ¥ O+48
U 1 44 I/O ik
CLKIN Input SR G S
CLKFB Input AR P N5 5
RESET Input PLLVR R B MANE S, =A%,
PLLVR i (Power Down) ¥iANf55, mH AR,
PLL 4 bypass #:\'F, RESET_P & i
RESET_P Input CLKOUT/CLKOUTP/CLKOUTD/CLKOUTDS3 % Jy
OO
_ A& FBDIV BUiE, J5E 0~63, SZinfi
FBDSEL[5:0] Input 64-FBDSEL.
IDSEL[5:0] Input AW IDIV BUE, JaFE 0~63, SZPrfE A 64-IDSEL.
_ A4z ODIV HUH,
ODSEL[5:0] Input 2.4.8.16,32,48.64.80,96.112,128.
DUTYDA[3:0] Input b B S TR G S
PSDA[3:0] Input AL BN A S 5
FDLYI[3:0] Input IR BTG S
VREN Input PLLVR HJEETHREE S, & FA R,
CLKOUT Output | PLLVR i g s 5
LOCK Output | PLLVR 88/~ {59, 1 RndiE, 0 Rkl .
CLKOUTP Output | PLLVR G AHAL A5 25 L R B O B b A5 5
PLLVR £ SDIV fIi s {55, CLKOUT &k
CLKOUTD Output | ) KOUTP 225 SDIV M55 5 i HH = 2
25t IR RS B
CLKOUTD3 Output PLLVR £ DIV3 it s 55, CLKOUT %

CLKOUTP 21 3 73Hi)a i ifE 5

uG286-1.9
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!

CLKOUTDS3 & CLKOUT &k CLKOUTP 23 3 /3455 i i b5 %5, 3455 CLKOUT &
CLKOUTP Myl J ok & 1] 275 rPLL.

BHNAR
& 5-12 PLLVR 84
ZH A4 BB G NN i3
FCLKIN 3~500 100 R TE S
IDIV_SEL 0~63 0 IDIV 73 SR B S W E
IDIV 73 AR EU s S 12 ) S s S 5
DYN_IDIV_SEL “true”, “false” “false” I
- = ’ false: #ias, Rlik#:Z4( IDIV_SEL
true: #h#, HIEPE(E5 IDSEL
FBDIV_SEL 0~63 0 FBDIV 734l RS B
FBDIV 734 52 B a5 42 ) 2 B sl s 542 (5
DYN_FBDIV_SEL “true”, “false” “false” L
- - ’ false: 4, RliL#Z% FBDIV_SEL
true: Zhd, HliLEHE(E5 FBDSEL
2,4,8,16,32,48,
ODIV_SEL 22,80,96,112,1 8 ODIV 7 SR B S W E
ODIV 7355 R B A5 12 | S Bz & =
DYN_ODIV_SEL “true”, “false” “false” L
- - ’ false: 4, BliZ#Z% ODIV_SEL
true: #hd, HliLE#(E5 ODSEL
PSDA_SEL “0000”~ “1111” | “0000” FHALFRAS B
DUTYDA SEL “0010"~ “1110” | “1000” i 7 LA T 8
RN AE T AE AL (5 75 LR 5 ) 4 1)
DYN_DA EN “true”, “false” “false” false: #raaHl
true: ZhEHEH
CLKOUT_FT_DIR 1'b1 1'b1 CLKO‘UT WA HRE
1'01:
CLKOUT_DLY_STEP 0,1,2,4 0 CLKOUT i %5 &
- - CLKOUT_DLY_STEP*delay(delay=50ps)
CLKOUTP_FT_DIR 1'b1 1'b1 CLKO‘UTP AR E
- - 1'01: &
CLKOUTP_DLY_STEP | 0,1,2 0 CLKOUTP A %5
CLKOUTP_DLY_STEP*delay(delay=50ps)
DYN_SDIV_SEL 2~128 (fH¥0 | 2 SDIV 73l R A A BCE
_ CLKFB Rkt
CLKFB_SEL ::‘;ferpna;;,’, “internal” internal:>k H W3 CLKOUT Jx it
external: >k H4ME 5 [ it
CLKOUTD_SRC “CLKOUT”, “CLKOUT” | CLKOUTD kifik+
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ZH 4 HUE Yo el BRE E1: P
“CLKOUTP”
“CLKOUT”, “ » S
CLKOUTD3_SRC “CLKOUTP” CLKOUT CLKOUTD3 kst #
%% PLLVR, CLKOUT E#::kH CLKIN
. m a ” « » true: CLKIN 3%#% PLLVR BEE/EH T
CLKOUT_BYPASS true”, “false false CLKOUT
false: IEHR
%% PLLVR, CLKOUTP HE#:K H CLKIN
. m a ” « » true: CLKIN 3%#% PLLVR BEE/EH T
CLKOUTP_BYPASS true”, “false false CLKOUTP
false: IFE##R
F:#% PLLVR, CLKOUTD E#3kH CLKIN
. m a ” « » true: CLKIN 3%#% PLLVR BEE/EH T
CLKOUTD_BYPASS true”, “false false CLKOUTD
false: IFE R
“GW1NS-4".
“GW1NS-4C”.
“GW1NSR-4". «
DEVICE “GW1NSR-4C" JGWINS-4 | o i e
“GW1NSER-4C
!
IDSEL. FBDESL. ODSEL ¥ I &k S0t B3, FHAL A 25 LB R 5 5 rPLL AH[A],
2% rPLL.
RigH1L
Al DL E LA RIE, WAT LB IP Core Generator T H 74,
Verilog #4k.:
PLLVR pllvr_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),
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.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 pllvr_inst.ODIV_SEL = §;
defparam pllvr_inst. PSDA_SEL ="0100";
defparam plivr_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 plivr_inst. CLKOUTP_BYPASS = "false";
defparam pllvr_inst. CLKOUTD_BYPASS = "false";
defparam plivr_inst. DYN_SDIV_SEL = 2;
defparam pllvr_inst. CLKOUTD_ SRC = "CLKOUT";
defparam pllvr_inst. CLKOUTD3_SRC = "CLKOUT";
defparam pllvr_inst. DEVICE = "GW1NS-4";
VHDL #i4k.:
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";
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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;
CLKOUTD3:0UT 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,
RESET=>reset,
RESET_P=>reset p,

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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5.2.2 IP iFH

PSDA=>psda,
FDLY=>fdly,
DUTYDA=>dutyda,
LOCK=>|ock,
CLKOUT=>clkout,
CLKOUTD=>clkoutd,
CLKOUTP=>clkoutp,
CLKOUTD3=>clkoutd3

7E IP Core Generator 71+, #idi “PLLVR”, A< B8 PLLVR
HIAH A5 EMEEE .
IP B E

7t IP Core Generator Ftfi# X # “PLLVR”, #H PLLVR ) “IP
Customization” % . 1Z%& 3 “File” FLEAME. “Options” BLEMHE. i
MR RHEEIFD “Help” %41, Wil 5-6 fiis.

5-6 PLLVR fY IP Customization & %5

" IP Customization T >
i,
PLLVR 5]
File
Device:  |GWINS-4 | Bart Number: | GW1NS-LvaQN48CE/15 |
Create In: |E:\fpga_project\src\gowin_pllvr |
File Name: |gowin_p|\vr | Module Name: |GUWin_PLLVR |
Language: |Verilog =
Options
A
General CLKOUT
Mode [] Bypass
® General Mode () Advanced Mode Expected Frequency (3.125~600): | 400.000
e PLL Phase And Duty Cycle Adjustment Tolerance (3%): 0.0
® Dynamic O Staic VCO Divide Factor
Dynamic
[J PLL Reset [ PLL Power Down [] PLL Regulator nitial Value: |2
Static 2
CLKIN
Clock Frequency (3~400): [100.000 = Actual Frequency:
Divide Factor CLKOUTP
Hynamie [ Enable CLKOUTP | | Bypass
nitial Value(1~64): 1 E
Phase And Duty Cycle Adjustment (Static)
Static (1~64): -
Phase (degree): |0.0 v
< >
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1. File it BAE
File Fic &M T & r= £ 10 IP 8t SO A %15 B . PLLVR 1) File fic &
HE F 4 F A1 DQCE #iHefr12818L, 15 22% DQCE ] File it B AHE .

2. Options At B HE

Options fit & AEH T H /7 H & XA E IP, Options At EAHEUIE] 5-6 FTwo
PLLVR g & AE [ 48 A0 rPLL RE53EALL, 15275 rPLL 1) Options it &
HE. Hrb#ii PLL Regulator 377

3. U EoRHEE

it 5~ AEE 7R 1P Core FOTRC B 45 R BIAE R, i N\ 4 HH i A9 AN 51
R & Options it & sLAf 83, 1l 5-6 fTm.

IP 4 3t

IP & HBCE SRR, A LAEEE S “File Name” 44 1) =431,
CAERIABC BN BIEAT A4

® P il “gowin_plivr.v” A5E%& 1) verilog #EEk, RIEH A IP B
B, reAESLEfer PLLVR;

® [P Vit U T gowin plivr_tmp.v, J9HH P3R4 1P 518 F A ki

A
® IPE . “gowin_plivripc”, F Al in#kiZ sc4hxt 1P #EATHCE .
!
W B kRIS 5 2 VHDL, P2 AR ET P AN SO 44 JE 458 .vhd
53PLLO
5.3.1 RENAE
i~ FPGA $24E 78N PLLO, SCHREDUBSET B, mIFET45 5 1
AN i B S L AN R nl A TR <
iE R
< 5-13 PLLO & 8%
Ktk EY]| En ks
GW1N-2, GW1N-1P5,
KO (LitleBee®) | O GW1N-2B, GW1N-1P5B
GWINR GW1NR-2, GW1NR-2B
J2LEL® (Arora) GW2AN GW2AN-18X, GW2AN-9X
Iheesaid
PLLO SZFrVUBK S I8, J&T-25 2 S AN 8P - T B BhAR AL B .
LCRRE . AR YR CREAAN 23 A00) S5 R P AR A R AR A7 BT (1) B
A B IE AR I B e, SN BRI L 4 R FPGA 7= i A d)s T R 3
IR AR AT
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PLLO 7] PLXI 5 AR h CLKIN BHATHURFEE (FHA 50, HHEA

R

>
/.

ferkouta = (ferkiv * FBDIV)/IDIV

fvco = ferkoura * ODIVA

feikourx = fin opivx/ODIVX

frep = feLkin/IDIV = ferkoura/FBDIV

® fokin AFIAFTE CLKIN A%,

® fcikoutx : X=A/B/C/D, A A/B/C/D i )% H 80 45i%, ODIVX 4 A/B/C/D #iE )
AR AL

® finobivx : X=A/B/C/D, N ODIVX EI N 84K, BRIA fuco, ZRIBREI S5 i ) 42 5K
B HEL B S 42 5
feep A PFD X AH51%, feeo S/ MEA/NT 3MHz;
IDIV. FBDIV. ODIVX NAIE s Has s 250, B el A8 R 40 S R B0k 15 2
IR A E 5.

® PLLO MBiZiuiES% FPGA /= i Al F it .

wAREE

& 5-7 PLLO g O R EE

CLKIN
CLKFB
RESET

RESET_P

RESET |
RESET_S
FBDSEL
IDSEL
ODSELA
ODSELB
ODSELC
ODSELD
DTA

DTB

ICPSEL

LPFRES
PSSEL

PSDIR
PSPULSE
ENCLKA
ENCLKB
ENCLKC
ENCLKD

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

——» LOCK

LR L
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IO
% 5-14 PLLO % ON48

Ui 144 I/0 it

CLKIN Input ZEB NG S

CLKFB Input RGBT NG 5

RESET Input PLL 2B A(ES, =P

RESET_P Input PLL <lfr (Power Down) {55, & FA %K.

RESET | Input i%ﬁ\éﬁ@éﬁ&%%, {4 RESET ZhAEM IDIV L7, &

RESET_S Input A B/CID X 3 #%, AR

FBDSEL[5:0] Input A& FBDIV HUE, il 0~63, skfr{ti~ 64-FBDSEL.

IDSEL[5:0] Input s IDIV BUE, Vol 0~63, SEPr{EN 64-IDSEL.

ODSELA[6:0] Input Bl 45H ODIVA BUE, JuF 0~127, Scbrftih 128-ODSELA.

ODSELBJ6:0] Input A4 ODIVB BUH, JuHl 0~127, SZPrfi v 128-ODSELB.

ODSELC[6:0] Input A FEH ODIVC Hufl, JuFl 0~127, sZhrfiy 128-ODSELC.

ODSELD[6:0] Input A ODIVD BUE, JEHl 0~127, s2bafi A 128-ODSELD.

DTA[3:0] Input BAWOATEH CLKOUTA 1) 55

DTBI[3:0] Input SIS CLKOUTB K b2t

ICPSEL4:0] Input ;ﬁg%g/&g FLIR K/, IR U 3G KT 3G K, fEN 0

PSSEL[1:0] Input B H A LA B E

PSDIR Input AR B 510

PSPULSE Input A A ALFE B ik

ENCLKA Input ijifzﬁ%u A ﬁiﬁﬁ%ﬁl‘iﬁﬁ_&"ﬁﬁé, %ﬁ&ﬁﬁﬁ A R U [ B 75
#Z% CLKOUTA_EN = "TRUE".

ENCLKB Input iiifzﬁﬁu B ﬁiﬁﬁﬂ‘@biﬁﬁgﬂ'@ﬁ%, %ﬁ‘ﬂﬁﬁﬁiﬁ&ﬁﬁ‘ému [ o 5
#Z% CLKOUTB_EN = "TRUE".

ENCLKC Input ijifzﬁéu Cﬁﬁﬁﬁ%ﬁlﬂiﬁﬁﬁ%jﬁﬁé, %ﬂﬁﬁﬁﬁiﬂ%ﬁﬁéﬂﬂﬁﬁ#%%
#2% CLKOUTC_EN ="TRUE".

ENCLKD Input ijifzﬁu Dﬁiﬁﬁa‘%ﬂlﬂi@hﬂjﬁﬁé, %?ﬁﬂ@ﬁﬁiﬂ%ﬁ@ﬁému 7 B 75
#Z% CLKOUTD_EN = "TRUE".

CLKOUTA Output A ETE I

CLKOUTB Output B i 1 A iy

CLKOUTC Output C JH & I b

CLKOUTD Output D J& & e H

LOCK Output PLL 8 fRn{E s, 1 RRBiE, 0FRREB
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SENAR
% 5-15 PLLO &8N 48
¥4 HUE e BRINE {1
FCLKIN “3"~"400" “100.0” S B (MHzZ)
AR AR, b bR
IDIV._SEL 0~63 0 DIV ITR AR A B, XN S PR IUE
N 1~64.
IDIV 435l B s 45 ) S sl s A5 42 1)
DYN_IDIV_SEL “TRUE”, “FALSE” | “FALSE” it 5
- = ’ FALSE: 45, Rlik#Z%IDIV_SEL
TRUE: 34, Hli&#E(55 IDSEL
A RBER A S, SN S2bR
FBDIV SEL 0~63 0 FﬁMVﬁA%ﬁ% BEE, X RSEPRI
N 1~64
FBDIV 4350 S £ A 1 1) S 2 el 3 5 4%
DYN_FBDIV_SEL “TRUE”, “FALSE” | “FALSE” S ikt
- - ’ FALSE: ##4s, HliZ#24% FBDIV_SEL
TRUE: zh#, HliEH#(55 FBDSEL
ODIVA_SEL 1~128 4 ODIVA /I R H S A
ODIVA 734l 2 B 4% 1 S B s 45
DYN_ODIVA_SEL “TRUE”, “FALSE” | “FALSE” S ikt
- - ’ FALSE: i, Hlik#% 2% ODIVA_SEL
TRUE: %, Rli&#%(5'5 ODSELA
ODIVB_SEL 1~128 4 ODIVB 7l & 5 A B
ODIVB 739 & 3 A1 ) 2 B 5z &
DYN_ODIVB_SEL “TRUE”, “FALSE” | “FALSE” il 5 5 5
- = ’ FALSE: &, Rlik#2:4 ODIVB_SEL
TRUE: zha, HIiE#5'5 ODSELB
ODIVC_SEL 1~128 4 ODIVC 73 i R B A 1 E
ODIVC 74 R F S 1 H| S HEsh &
DYN_ODIVC_SEL “TRUE”, “FALSE” | “FALSE” Pl ikt
- - ’ FALSE: #:#s, RliE4# 2% ODIVC_SEL
TRUE: 2%, Hli%#%(55 ODSELC
ODIVD_SEL 1~128 4 ODIVD 7 #H i &
ODIVD 734 R E Fp S H S HEsh &
DYN_ODIVD_SEL “TRUE”, “FALSE” | “FALSE” el ikt
= = ’ FALSE: &, Rli%#24 ODIVD_SEL
TRUE: 2%, Rli&#%{55 ODSELD
CLKOUTA_EN “TRUE”, “FALSE” | “TRUE” A IS R R H A R
CLKOUTB_EN “TRUE”, “FALSE” | “TRUE” B @i i i A R
CLKOUTC_EN “TRUE”, “FALSE” | “TRUE” C IEIE B A R
CLKOUTD_EN “TRUE”, “FALSE” | “TRUE” D il e i 1 g
T S P .
DYN_DTA SEL “TRUE”, “FALSE” | “FALSE” Aféif‘lt LR SR SR
s 5
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BUEE

ERINE

ik

FALSE: #4, RlikFESH
CLKOUTA DT DIR &
CLKOUTA DT _STEP

TRUE: #h%s, HliL#(55 DTA

DYN_DTB_SEL

“TRUE”, “FALSE”

“FALSE”

B i 5 =S L oA B S I S5 ah 3
MG TP

FALSE: #4&, RliEFESH
CLKOUTB_DT_DIR &
CLKOUTB_DT_STEP

TRUE: i, Blik#f55 DTB

CLKOUTA_DT_DIR

1’b1, 1'b0

1’b1

A HIE G ERS TR 7T 1)

b1+ A, PL TR 5tk
i

1'00: - (G2 ELD, PR B 5 Ak
i

CLKOUTB_DT_DIR

1’b1, 1'b0

1’b1

B iHIE 5 7 E A S T 1)

1'b1:+ LN, DL TR 5 e sk
e, T RN

1'00: - A ELD, PR BRI x5kt
#E, R ETH

CLKOUTA_DT_STEP

0,1,2,4

AHIE 5 LEERSOR P K, 22D 50ps

CLKOUTB_DT_STEP

0,1,2,4

B i#iE & LB &S K, 520 50ps

CLKA_IN_SEL

2’b00,2'b01,2'b11

2’b00

ODIVA i N\ i sfe 5 12 4
2'b00/2’b01: K H VCO %ith
2’b11: %k H CLKIN

CLKA_OUT_SEL

1’b0, 1’b1

1’b0

A JETE B H I b Sk YR e R
1’b0: K H ODIVA A%
1'b1: By B ER 5% 5K B CLKIN

CLKB_IN_SEL

2’b00,2’b01,2’b1
0,2’b11

2’00

ODIVB % \ B Sl Y e 3%
2'b00/2’b01: K H VCO fi
2'b10: Bk H CLKCAS_A
2b11: 5%k H CLKIN

CLKB_OUT_SEL

1’b0, 1’b1

1’b0

B i i i Y B R %k 4
1’b0: K H ODIVB f% i
1'b1: B Eh 5% %ok § CLKIN

CLKC_IN_SEL

2’b00,2’b01,2’b1
0,2’b11

2’b00

ODIVC %t N\t b sfe i e 35
2'b00/2'b01: K H VCO i
2b10: Wk H CLKCAS_B
2b11: %%k H CLKIN

CLKC_OUT_SEL

1’b0, 1'b1

1’b0

C 338 %yt I B R P e
1’b0: >k H ODIVC
1b1: Hathi g 55 %k H CLKIN

CLKD_IN_SEL

2’b00,2'b01,2'b1

2’b00

ODIVD % N\ IS SR Y 1 4%

uG286-1.9

56(102)




5 R4S}

5.3 PLLO

ZH 4 H A8 v BRE ik
0,2’b11 2'b00/2’b01: K H VCO #ith
2'b10: kK H CLKCAS_C
2’b11: 55k H CLKIN
D 38 iy H s R s e
CLKD _OUT_SEL 1’b0, 1’b1 1’b0 1°’b0: K E ODIVD f#%i
1'b1: Hy B8R 5525k B CLKIN
“INTERNAL” “INTERNA CLKFB Kt 57
] . S 7] /7'5‘!
CLKFB_SEL “EXTERNAL" L INTERNAL: kEHH ”E CJ_KOUTA S Ak
EXTERNAL: K HAMiBME 5 b
DYN_DPA_EN “TRUE”, “FALSE” | “FALSE” BRI AL B
B # B A A R ER SIS I S s A
HME Tk
FALSE: #4&, Bl
DYN_PSB_SEL “TRUE”, “FALSE” | “FALSE” PSB_COARSE & PSB_FINE TRUE.
TRUE:zh%, HJikE$: DPA sh&fE S
(PSSEL& PSDIR& PSPULSE) k5L
B, [ DYN_DPA_EN="TRUE"
C IHIE AL A B ER A 12 0] S 5 8) &%
HME Tk
FALSE: ¥, HIEHFESH
DYN_PSC SEL “TRUE”, “FALSE” | “FALSE” PSC_COARSE & PSC_FINE TRUE
TRUE: #h%s, BliE$E DPA 3% %
(PSSEL& PSDIR& PSPULSE) ksk
., [FF#% DYN_DPA_EN="TRUE"
D JEIE AL A B ER A0 S B 8 &%
HME Tk
FALSE: ##&, Bl
DYN_PSD SEL “TRUE”, “FALSE” | “FALSE” PSD_COARSE & PSD_FINE TRUE.
TRUE:zh%s, HJik$: DPA sh&1G 5
(PSSEL& PSDIR& PSPULSE) kst
B, [FF DYN_DPA_EN="TRUE"
PSB_COARSE 1~128 1 BiEIEMBM AR SR E
PSB_FINE 0~7 0 B iEEAH R A E A R E
PSC_COARSE 1~128 1 CiHEMFAH AR SR E
PSC_FINE 0~7 0 C HIBMHB MRS IRE
PSD_COARSE 1~128 1 D 3 IE AH AL A R A BE
PSD_FINE 0~7 0 D EIEM B MRS E
B ifijii (ODIVB=2~128) 2= Ll %%/
fie
FALSE: 50% /5 %% Lt
DTMS_ENB “TRUE”, “FALSE” | “FALSE” TRUE: DYN_PSB_SEL=“TRUE"K} #
# PSB_COARSE& PSB_FINE 1)y
falling edge, A NASMHALELESR
rising edge LI BN 4 2% L % (falling
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¥4 H{E NN e ik
edge - rising edge)
C i1 (ODIVC=2~128) 575 L i %1
At
FALSE: 50% 5 %%t
DTMS_ENC “TRUE”, “FALSE” | “FALSE” | TRUE: DYN_PSC_SEL="TRUE"I &
- ’ & PSC_COARSE& PSC_FINE £}
falling edge, &G shZSAHAEEAE R
rising edge SEILANAS (5 4 EL I B2 (falling
edge - rising edge)
D ifiid (ODIVD=2~128) 4%t i % g
fiE
FALSE: 50% 5 %% Lt
DTMS_END “TRUE’, “FALSE” | “FALSE’ | TRUE: DYN_PSD_SEL="TRUE"IN i}
- ’ # PSD_COARSE& PSD_FINE /£ %
falling edge, &5i&ahAMALENEN
rising edge SLILBNAS 2% L % (falling
edge - rising edge)
) - o | , | HEESIA(ES RESET_I, # /2 H
RESET_|_EN TRUE”, “FALSE” | “FALSE RESET | %11, 44145 % 1)y TRUE
« - o |« , ffReshA (55 RESET_S, #EHH
RESET_S_EN TRUE’, "FALSE" | "FALSE RESET_S i I, 7K 1% 24054  TRUE
ICPSEL &4 H S5 aiah &= HIE 5
By S
DYN_ICP_SEL TRUE”, “FALSE” | “FALSE FALSE: s, HIJH 2% ICP SEL
TRUE: zha, BliE##zh#&{E 5 ICPSEL
ICP RS E
5'HXXXXX, 5'OXXXXX: L m B2 B3t H IR E
ICP_SEL 5'000000~5'0111 | 5'bXXXXX | ZS#
1 5'b00000~5'011111: FH /145 55 4T 4
B, WRESEASHVCENEE
LPRREF # szl S Haksh &G 5
DYN_RES_SEL “TRUE”, “FALSE” | “FALSE” I
— - ’ FALSE: ##, Rlk#EZ% LPR_REF
TRUE: 314, Bl %30 #(5 5 LPFRES
7'HXXXXXXX,
7'b0000000(RO), LPRRES #&% &
7'b0000001(R1), TOXXXXXXX: For it 4 E st s
7'v0000010(R2), | . e
, 7BXXXXX | WE1ZZH
LPR_REF 7'b0000100(R3),
760001000(R4), | X 7'b0000000~7'b1000000 (J:H 8 4MHK
7'b0010000(R5), ) : APEFATRE, R
7'b0100000(R6), TEH I J\AME P e P 5
7'b1000000(R7)
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%% 5-16 IDSEL i S HxIEBE

IDSEL[5:0]

IDIV # &S 81E

IDIV SERRE

111111

111110

111101

111100

111011

111010

111001

111000

110111

oI N Ol W|IN|~|O

Ol OO~ |[W|N|—~

000000

%= 5-17 FBDSEL i O & #H X RER

FBDSEL [5:0]

FBDIV #4528l

FBDIV sEFrfA

111111

111110

111101

111100

111011

111010

111001

111000

110111

O N[Ol |~ W|IN|~|O

OO IN|—-

000000

3% 5-18 ODSELX (X=A/B/C/D) #x1&¥xRE

ODSELX [6:0]

ODIVX &5l

ODIVX 5ZfnE

1111111

1111110

1111101

1111100

1111011

1111010

1111001

1111000

1110111

O N~ |WIN|~

Ol N[fO|gO|h~|[W|N|~
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ODSELX [6:0] ODIVX B &S5l ODIVX s2fpt
0000000 128 128
iEEDAL R S

PLLO SZH-AEAIEE, 0 NERASHAL RS SRR M, H
R ASHIAL R EE R B/C/D JHIE X FF. i AL EIE L 3 E S5
PSX_COARSE #1 PSX_FINE (X=B/C/D) K. shAAEAL R E IS S
PSSEL. PSDIR. PSPULSE ksz#l, PSSEL F Tk #iEiE, PSDIR
F SRl neiig e, —4 PSPULSE Jikat 4% DYN_FINE i/ 1,
DYN_FINE F3%isk Rt DYN_COARSE Ml 1 Bk 1 44, Hr
DYN_COARSE H{ii/NF%:F ODIV.

AR TR YE N A X R & A (DL B d@iE Aw,
COARSE_B<ODIVB i, ps = (FINE_B/8 + COARSE_B)/ODIVB*360
COARSE_B=0DIVB I}, ps = (FINE_B/8)/ODIVB*360
!

® DYN_FINE #I DYN_COARSE /&1 DPA F=/E [ N5 5, it PSSEL. PSDIR.
PSPULSE Bt & 774

® FINE_B Jvifiid DYN_PSB_SEL & 1zh# DYN_FINE_B #i##& 24 PSB_FINE,
COARSE_B Miiit DYN_PSB_SEL #1134 DYN_COARSE_B mi# &4
PSB_COARSE;

® £ CLKX_IN_SEL(X=B/C/D) {551 sl Jkit, FINE_X (X=B/C/D) %A 0.
28 EL i
PLLO i 5 ¥ LL i % R B/C/D i 3 RF. 52 e LnF,
Duty cycle = (falling edge — rising edge)/ cycle_period

Horp falling edge [ B & HERSHIA B E YE, 2 XN DUTY, rising
edge HIH B & HshASAHEE E K PHASE Wisg, DYN_FINE Al
DYN_COARSE & H DPA 7= £ I N 35 5, 16 S 25 A AL B35 70 AH Ak
DUTY #1 PHASE fitHE A (L B @& AH)D:

DUTY = (PSB_FINE/8 + PSB_COARSE)
PHASE = (DYN_FINEB/8 + DYN_COARSEB)
MG
® % DUTY> PHASE It}, DutyCycle= (DUTY- PHASE)/ ODIVB.
® 7 DUTY<PHASE if, DutyCycle= (DUTY- PHASE)/ ODIVB + 1,
E!
®  ODIV=1 N ASCREENAS st B, 52N 50%:;
® ODIV>=2 i}, DUTY- PHASE A3 (-0.5, 0.5)Z [ff¥I1H;
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® £ CLKX_IN_SEL(X=B/C/D)ik %55 it 5li& HEKET, #7 ODIV(>2) & H &5 2 A 2
50% (=i P<fRH~F, BI/NT 50%).
i 2= LU
PLLO [ A/B B I8 3 HF o 25 U, 8 B b 25 EUIRGR 7 T AU KSRk S,
RSB APIM T X WORTT R b AT BRI AERS, S LR
ORI 1700 B, T B ERT, 5 BN
#* 5-19 PLLO &S HERAXT R
o7 23 LU g [t 52 LR P KA 7 7S Lo e
0

-50ps

1'b0
-100ps

-200ps
0

+50ps

1b1
+100ps

AN O|dIN|~|O

+200ps

E!
® [1]A:2%( CLKOUTA DT_DIR/{Z5 DTA[3] B: £%{ CLKOUTB_DT _DIR/{Z*= DTB[3].
® [2]A: 2% CLKOUTA DT_STEP Hi{Z5(7 - DTA[2:0]) B: Z:%{ CLKOUTB_DT_STEP
5% 5 (7 - DTB[2:0]).
A. B iBiEsn HAH R RE AR, 4 B adEE R e T S noE, DLA S
TE B 22, BARK P 5-8 1 5-9 s
[ 5-8 B i@ A= L B FE (REA A b1, HiKHh 1)
CLEOUTA f 1 j\ f j\ f
Bk
|+

—

CLkoute £+ 4 4 L 4

5-9 B ifiE G X2 LA R B (Wil 108 100, $KA 1)

CLKOUTA R . N R T R D R
-
CLKOUTE F f f f
ICPSEL/LPFRES #% &

PLLO ¥ ICPSEL #1 LPFRES Wik, HiEFESMNBE. SR HA
AURYESERr R E W, FSNBOIAN X, st it B E, &
BEIZS B RYE T EAAE S B E N ACE .

ICPSEL FHAE YE Bl /N BIRZ R I, w] LRI 23y ICPA,

ICP2, ...... ICPN...... ICP31, ICP32, —3L 3214, ICP1 Xf /M HLIA,
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ICP32 X M KA HLL; ICP MHUE, EVERI T LIS NECR I ICP ik,
N &/ ICP &/

LPRRES HUEERIH /MK, A R0, R1, R2, R3, R4, R5, R6,
R7. RO XK 58 de R, R7 WA 5E /o B4 LA S AL .
R7->250KHz, R4->1.6MHz, R1->12MHz,
[REHIL

A LB RSk )R, Al L@ IP Core Generator 1. B =4,

Verilog #4k.:

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),
.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),
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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";
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;
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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
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";

UG286-1.9 64(102)




5 R4S}

5.3 PLLO

uG286-1.9

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 :
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";
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";

IIOOII;
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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;
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";
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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";
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;
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)

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,
RESET_P=>reset_p,
RESET _I=>reset i,
RESET_S=>reset_s,
FBDSEL=>fbdsel,
IDSEL=>idsel,
ODSELA=>0dsela,
ODSELB=>odselb,
ODSELC=>o0dselc,
ODSELD=>odseld,
DTA=>dta,
DTB=>dtb,
ICPSEL=>icpsel,
LPFRES=>Ipfres,
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PSSEL=>pssel,
PSDIR=>psdir,
PSPULSE=>pspulse,
ENCLKA=>enclka,
ENCLKB=>enclkb,
ENCLKC=>enclkc,
ENCLKD=>enclkd

7F IP Core Generator A+, i “PLLO”, FEmAi <& PLLO

G EPSERSY % -

IP i B

1E IP Core Generator 5[+ X &7 “PLLO”, #H PLLO HJ “IP
Customization” & 1. %% IHLFE “File” FLEAME. “Options” B B HEA i
B ~HER, Wk 5-10 Fios.

[#] 5-10 PLLO By IP Customization B %44

" IP Customization ? X
R
PLLO 5%
File
Device: | GWIN-2 | Part Number: | GWIN-LV2ZMG132XC7/I6 |
Create In: |E:\fpga_project\src\gowin_pllo |
File Name: |gowin_p|\o ‘ Module Name: ‘Gowin_PLLO |
Language: |Verilog
Options
~
General CLKOUTA
e @® General Mode () Advanced Mode [] Bypass Enable CLKOUTA Divider
Opticnal Port Expected Frequency(3.125~800): [400.000
Tkt =i PLL Phase And Duty Cycle Adjustment Tolerance(%): 0.0
® Dynamic O Static Actual Frequencey:
—] 30 VCO Divider Factor
[] Clock Enable Ports Byt
CLKIN nitial Value: |6 %
Clock Frequency(3~400): [100.000 5 Static 6 5
Divider Factor Duty Trim
Dynamic Static - @® Dynamic O Static
VCO Frequency: Static
CLKFB Rising Falling o
< >
1. File fic B HE
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File fic EAEF TRCE =AM IP Bt XA S . PLLO 1 File Bt &
HEF4 F A1 DQCE #iHfr12818L, %5 22% DQCE ) File fit B HE .

2. Options fii B HE
Options Bt & HE T H /' H 2 XL & IP, Options Bt & HE 41 5-10 TR

® General: it & IP Core it & FIt 0, CRF— = “General Mode”
e tER, “Advanced Mode”;

® Optional Port: it & % HAHA AN (5 23 LR Bh S . s URIfiise
PLLO #y tH i 4f
“PLL Phase And Duty Cycle Adjustment” % I FC & fi 1Y 5 =
LEAIAR A, A B RS, SCREBIAS T EE “Dynamic” A s 17 2
“Static”;
“Clock Enable Ports "2t i Fic B 3 58 PLLO [ %0 Hi B 0 (1) 3 1 5
® CLKIN: FtE PLLO M NBIEIFIR, DS HHXE.

“Clock Frequency (BZRIEH]D” B & A B2 4, R
3~400MHz;
“Divide Factor” "J7Em A NAECE 7S E, SCRPEISRHA
“Dynamic” Az “Static”, #AH LT AT E 20555
T EAAEUE, JEEA 1~64. %5 CLKOUT [ AR AEAH N
device ZRITEE A, #idr “Calculate” 8 “OK”, 23~
WO RENR; # CLKIN/IDIV BB ALEFI RN, device BRI
Clock Frequency yilE 4, Hii “Calculate” =% “OK”, 23
PURE D REHR
“VCO Frequency” NitHAS 2K VCO MR, Wik,

® CLKFB: FiE PLLO Sttt iy ys A {452 %k .

- 0B SRR YR N, “ Source "R I T 1 4% Internal A1 External;
“Divide Factor” AJ7E &2 T EMAANSH, RS
“Dynamic” AR “Static”, FA#a0T Al B8535
K EAREE, JoEN 1~64, BLBEASHN, #idi “Calculate”
FZE B, “OK” %4, St RE DRz,

® |CP andLPF

- ICPSEL i&WiACE ICP Hiit, SZRFENAE “Dynamic” Mgk
B “Static”, FFAMBATARE ICP HikME, WWHEHA
ICP1~ICP32, BRilN X, KRB MHSHINTHEIFIE;

- LPFRES i ECEIER B, X3 % “Dynamic” A
FrAS AR “Static”, FrAKXTAACE RES EiARME, JEFEN
RO~R7, ERINA X, RaBIr=EITHEIFCE .

® PLL Reset
“PLL Reset” i&Tific & PLLO ) RESET flifeti=;
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“PLL Power Down” i&Tifid & RESET P ¥ I{# PLLO 4T
CER R

- “CLKIN Divider Reset” Il & fifi¢ RESET I

“CLKOUTB/CLKOUTC/CLKOUTD Divider Reset” 1EIiHCE
fi it RESET_S.

® FEnable LOCK: f#ift LOCK i,

® CLKOUTA: L& A j@iE PLLO it e A=, Bl B VCO 24,
TC 25 i ISP R SO o Rt S 4
“Bypass” 1T n] [ B Fy I B IR 55 B Th g s
“Enable CLKOUTA Divider”i& Iii n] it & VCO I g i) 55 5 Th g ;
“Expected Frequency CHiZEJGHED” 7&— s =X T B & A EE 1)
i BB CLKOUTA HI M %, JE bypass i 20 R i [l A
3.125M~800M;
- “Tolerance (%)” FCE CLKOUTA HIEE 45 Z& Fl it 5 1) S fom 43
R VR
- “Actual Frequency” B/nZitHAAH ) CLKOUTA SZFRiR,
To 7% L
- “VCO Divide Factor” £ & FACE VCO ZH U Fiah A1
X “Dynamic” A “Static”, AT ATE E 25
B BAREUE, VERE N 1~128, Bt B A& H#R, B “Calculate”
8 “OK”, i HIRRE e R R,
- “Duty Trim” BCEHOH 52, RS ER “Dynamic” fili
A “Static”, #HASEA T2 “Rising” Fl “Falling”, AIACE
“Step” WIHEAMEE 0, 1, 2, 4.
® CLKOUTB: it & B ifii& PLLO i th i # HEE M, Bl & VCO 24,
B 25 i B B0 S b 8, ECE AL |5 LR S
“Bypass” 110 ] [ B 5 H I B 1K 55 2% Th g s
“Enable CLKOUTB Divider” £ 7] i & VCO £ 1) 55 B D g ;
“Expected Frequency (BTG 7E— e X T A E B EE )
Bt w2 CLKOUTB B M %, 4E bypass & 2 T 6 Bl N
3.125M~800M;
- “Tolerance (%)” Bt & CLKOUTB W25 Al it 5 ) Sz bn 43
KIF) RVFIRZE
- “Actual Frequency” B/RnZ&iH5 15 H 1) CLKOUTB SEfRii#,
oA P L E
- “VCO Divide Factor” 7@ sl N E VCO ZHELHF 5
i “Dynamic” MRzl “Static”, HABA T A E 7S
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o BAREE, Yol 1~128, Bt B2 A& ER, B “Calculate”
B “OK”, ZiftHitn e e el iR,

“Duty Trim” BLE RO 52, XFBIESE “Dynamic” Flf
A “Static”, #HASEA T “Rising” #l “Falling”, AIACE
“Step” B/‘J/—E\‘/fzigiﬁ’fa 07 1) 2’ 4;

“Phase (degree)” I & Vi % ML FE 2L, SCFFEIES B
“Dynamic” A “Static”, A1 20N B AL E G
“Duty Cycle” FLE 57, XHFshABA “Dynamic” i

Kiz “Static”, #EBIR T A 50%, 14 525 LA E B AR A7
sE O Eh7S DPA 3RS,

® CLKOUTC: [id & C iHi& PLLO % Hi i e s MR, il & VCO S4,
fic & AR AL AN 5 25 E SR

“Bypass” 110 A it & 4 R 1 55 B D g
“Enable CLKOUTC Divider” &1 A] fii & VCO I ) 5% 4% Th g s

“Expected Frequency (JZRJEHED” 7E— s X AL E AR
iy o P Bh CLKOUTC M4l 2, 9F bypass 5 F it [l 4
3.125M~800M;

“Tolerance (%)” it E CLKOUTC HAXE 4 2 F 114 1 %) S B 4
IRV IRE,

“Actual Frequency” R nit5 15 H ) CLKOUTC SEprii,
TPl E

“VCO Divide Factor” 7£ it 2 ML & VCO S H U Frah S
X “Dynamic” A& “Static”, AT Al HE 0 Hi S
iy FAAREUE, SOy 1~128, Bl B A A HR, #d“Calculate”
B “OK”, 23R MR iR,

“Phase (degree)” Bi & VR WAL FE 4L, SZREBHARB A

“Dynamic” I A#Hia “Static”, FrAM 20 A B A EG

“Duty Cycle” FLE H7tl, XFah&RE “Dynamic” FIFEHE

iR “Static”, FAME T N 50%, Z07 (525 b i B AH A7
sE A 7S DPA 3RS,

® CLKOUTD: fid' & D iHi& PLLO % Hi i HIEE MR, il E VCO S4,
fic & AL A 5 S LIRS H

“Bypass” 12t il m] BT B 4 B ) 55 B D g5
“Enable CLKOUTD Divider” &£ 7] i & VCO £ ) 55 B T g ;

“Expected Frequency (JREHD” 7E— 8ok T i & HE 1
Bt BB CLKOUTD i %, 3E bypass #5320 T 78 Bl N
3.125M~800M;

“Tolerance (%)” Fit B CLKOUTD HAE 4 2 F 112 1 1) S B 4
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IP & i Sc

°
F!

R VR Z
“Actual Frequency” /R H ) CLKOUTD SEFRAE,
ot e
“VCO Divide Factor” £ =2t 3\ ML E VCO ZHELHFah
X “Dynamic” A “Static”, #AHA T Al HE 05
oy FLAASUE, JEFN 1~128, Bl B A& HER, ¥ “Calculate”
B “OK”, 23 EERE DR iR

“Phase (degree)” BC & VR WAL FE 4L, SCREBHAB A
“Dynamic” FA L “Static”, ##AR N HC B A AL AL

“Duty Cycle” BCE Hastl, CHFFahAM “Dynamic” Mk
R “Static”, AT N 50%, S04 52 H 57 EC B AN AL
ZE 554 DPA ARk SLI .

® Calculate: 1TFHEMHEIMCE & H A,

— AL “General Mode” T, HR¥E %N Far H AR 1 H EC & 4
WIZH S EA VCO 480, 15 H 1 SE B e A i 28 AR
AHEERS, B “Calculate” %4l 5 <5t “error” & N HEN
o

EE A “Advanced Mode” K, 5L E KIES S HL.
RS EN VCO S5 & B &8, HAEH, ¥ “Calculate”,
L “error” W ORER; HECEIER, #idr “Calculate”,
i “info” T LIRS B KT .

i 11 7 A P
i L HE B 27 1P Core FIBCE S5 SRos BIMER,  an A\ i Hh 3 1104
4l Options AL B SCIN S 4T, &l 5-10 P,

IP & B SERUG, P EBCE M “File Name” i 44 1 =3,
CLER N B9 B EAT /48 -

IP &304 gowin_pllo.v” A 5E 34 1K) verilog #8, H4E H P i 1P id &,
PRSI PLLO;

IP ¥ i1 AR AR S gowin__pllo_tmp.v, JyFH P #2485 1P i3 R R S

s

IP & SCF: “gowin_pllo.ipc”, H P Al n#EaZ e Xt IP #EHATHCE -

Unic B I AR 5 A2 VHDL, WP AR R RS SCPE 44 SR 2805 .vhd
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5.4 DLLDLY

5.4 DLLDLY
54.1 [FIENRA

uG286-1.9

DLLDLY AP aEmfiitk, K32 DLLSTEP 132 X% A ehidt 4T %,

75 B B ) A IF 18 o 1

Theefaie

DLLDLY ## DLLSTEP 7~ A4:5%f B ARALHIRERS , 15 2% T CLKIN fIER}

fth .
¥ O R
5-11 DLLDLY 3R E

DLLSTEP #P

CLKIN —>|

— CLKOUT

DIR——» DLLDLY
LOADN——» ——> FLAG
MOVE ——>
wONE
% 5-20 DLLDLY % O3
i ANEA 1/O iR
CLKOUT Output B B A5 5
bR, AR R Eh AT AL I B I
FLAG Output AR ﬁﬂ)i@ﬂ“xﬂ VA EEGE R
under-flow 8%, over-flow.
DLLSTEP[7:0] Input TR BN S
CLKIN Input PN RS
W B A B AE I ) )
DIR Input 0: Y& INAERT
10 el e
ARG K
LOADN Input 0: In#RXAERt 5K DLLSTEP;
1. BhAS AL R
MOVE Input MOVE AN F B B 25 HE AL, RNk
MR — AR K
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SRNE
%% 5-21 DLLDLY 2843
SR 4 SR | BUETER | BHAME ik
, , 1'b1: IEH B, {#H DLLDLY %t
DLL_INSEL | Integer 1’b1 1’b1 IR
BB B AE R )57
DLY_SIGN String 1’00,1’b1 | 1'b0 1'p0:'+'
1'b1: -
FER R R E
dly_sign=0
DLY_ADJ Integer 0~255 0 DLY_ADJ;
dly_sign=1
-256+ DLY_ADJ
REGHE
Al DA E sk 5 iE, WAl LLEE IP Core Generator T.H =4,
Verilog %14t :
DLLDLY dildly 0 (
.CLKIN(clkin),
.DLLSTEP(step[7:0]),
.DIR(dir),
.LOADN(loadn),
.MOVE(move),
.CLKOUT (clkout),
.FLAG(flag)
);

defparam dlldly_0.DLL_INSEL=1'b1;

defparam dlidly_0.DLY_SIGN=1'b1;

defparam dlldly_0.DLY_ADJ=0;

VHDL %4k
COMPONENT DLLDLY
GENERIC(

DLL_INSEL:bit:="0";
DLY_SIGN:bit:="0";
LY ADJ:integer:=0

PORT(
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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

5.4.2 IP F

7E IP Core Generator FL1fi 41 ¥ DLLDLY, %t A< &7~ DLLDLY
FAH A S,

IP i &

7t IP Core Generator FL[ ", i “DLLDLY”, #H DLLDLY (¥ “IP
Customization” % I, Z%& 45 “File” FLEHME. “Options” ML & HE i
MR AR, ikl 5-12 s
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5 A Bh 5.4 DLLDLY
[ 5-12 DLLDLY Ky IP Customization & [ 44#4
" IP Customization ? X
DLLDLY )
File
Device:  |GWIN-2 | Part Number: | GWIN-LV2MG132XC7/16 |
Create In: |E:\fpga_project\src\gowin_dlldly |
File Mame: |gowin_d|ld|y | Module Name: |GDWin_DLLDLY |
Language: |Verilog -
Options
= dlstepi7| Delay Adjustment Options
Delay Sign: Positive ¥
™ I Adjustment Scale:
— adn
I p— Loy
—
==
1. File it EAE

uG286-1.9

File it & HEH THECE /= A8 IP Bt XA {5 5. . DLLDLY H) File it
B AHER A1 DQCE fREF)2R14L, 1E22% DQCE 1) File it & HE .

2. Options [t B HE
Options Bt & HE T H 7 B € Xt & IP, Options It B HE 41K 5-12 fi 7w

® Delay Sign: B E SR
® Adjustment Scale: JER K E.
3. HOERIER
i 1 2R AE B o IP Core HOMC & 45 R HER, K 5-12 Fis.
IP 4 ji3c i
IP & AR E 5, PR E X “File Name” 44 1) =/ S04,
PLERIABC B A BTN 4H
P ¥t 3t “gowin_dlldly.v” S5 %41 verilog A, #R¥E AR IP AL
B, reAEsSEIik i DLLDLY;
® [P it A M gowin_diidly tmp.v, JyF P HREE 1P Bl F R b
A

Y zan =

T
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5.5 CLKDIV

® IPCE . “gowin_dldly.ipc”, F Rl hnEZ S C 3 1P #HTHRE .
b
A s RS L VHDL, U AR BT RT AN SO 44 S 489 .vhd

5.5 CLKDIV
55.1 [RIENA

uG286-1.9

CLKDIV N Eh o 4higs, SZHLEBh AR %,
TheeHdt

CLKDIV Jy iy i B oy SRR, A B AT g NI Bk AR 3 — 20 o A0t
HT 10 &%, f£2514F GW1IN-1S. GW1NS-2, GW1NS-2C. GW1NSR-2,
GW1INSR-2C. GW1INSE-2C. GW1NS-4. GW1INS-4C. GW1NSR-4.
GW1NSR-4C. GWINSER-4C. GW1N-9. GW1N-9C. GW1NR-9,
GW1NR-9C. GW1N-2. GW1N-1P5. GW1N-2B. GW1N-1P5B. GW1NR-2
AT GW1INR-2B " 3CHF 2/3.5/4/5/8 7345, HAh#RAF T SCRF 2/3.5/4/5 7343

imOREE
5-13 CLKDIV i Ox=E

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

CALIB —>

wOMT4E

3z 5-22 CLKDIV #0148

I 14 1/0 ity

HCLKIN Input RPN RS

RESETN Input R EAES, RHEFE R
CALIB Input CALIB i \f55, %4 agh
CLKOUT Output I g HR S 5

BENE

3% 5-23 CLKDIV $¥N43

ZH % e G ERINE Eiiipa

DIV_MODE |2, 3.5,4,5(8) 2 W B I o AT R EL
GSREN “false”, “true” “false” Ja 4R E AL GSR
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5.5 CLKDIV

[RiEHIE

A DL E S AL R E, H ] LLiEE IP Core Generator T.H. 774,

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
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5.5.2 1P A
IP Core Generator i Bt CLKDIV, FLifiA5 <> &7~ CLKDIV [f4H
Kels BNEE,
IP Bi B

7E IP Core Generator 5[+, X “CLKDIV”, 3 CLKDIV ¥ “IP
Customization” % 1, Z& I “File” FEME. “Options” Ft & HEA i
MR HER, WiE 5-14 Fis.

[#] 5-14 CLKDIV B IP Customization & A%

"% IP Customization ? x

CLKDIV o
File
Device:  GWIN-2 | Part Number: | GWIN-LV2MG132XC7/16 |
Create In: ‘E:\fpga_projer:t\src\gowin_clkdiv |
File Mame: ‘gowin_c\kdiv ‘ Module Name: |Gowin_CLKDIV |
Language: Verilog A
Options
Division Factor: |2 A
Calibration: false ~

—

1=t
—]
1. File FCEAHE

File fic AR THECE = A1 1P Bt U A RS B . CLKDIV 11 File B
BAER S A DQCE 28 4el, 1#522% DQCE ) File fit B HE.

2. Options [t B AE
Options Bt & HE T F 5 B € XL & IP, Options Bt & HE 41 5-14 TR

® Division Factor: KT

® Calibration: BHER B E BE/2 GEE T

3. I ERER

v R HEE IR IP Core HUBC B 45 RonIAER], W& 5-14 fis.
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5.6 CLKDIVG

IP 4 R34
IP & O E e e, =4 AR E X F “File Name” v 4 1 =N 3044,

CLERIABC B B 3EA T A 4H

® IP it “gowin_clkdiv.v” A5E %11 verilog fEBR, #RHE ) IP AC
B, reAEsLEfk ) CLKDIV;

® [P it {f AR T gowin_clkdiv_tmp.v, JyF R4 1P Bl B R b
A

® IPE . “gowin_clkdiv.ipc”, H Rl N#EZ ST IP #HATHC &

!

HC E PR S 2 VHDL, 7= A R BT B AN SO 4 5 484 .vhd.

5.6 CLKDIVG
5.6.1 [FiENTA

uG286-1.9

CLKDIVG Jyitf ph oy Mlids,  SEILIS Bl 4

B 2R
%= 5-24 CLKDIVG & &4
Ktk £ ERs
GWAN GW1N-2, GW1N-1P5,
/NEIE® (LittleBee®) GW1N-2B, GW1N-1P5B
GW1NR GW1NR-2, GW1NR-2B
JREE® (Arora) GW2AN GW2AN-18X, GW2AN-9X
TheeHd

CLKDIVG Mg 43 S, A= A N i e AH AL — S50 2 AT
CLKDIVG Hf5—/, A ERE, ThagR CLKDIV —3#.

mOREE
& 5-15 CLKDIVG O R=EE

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

CALIB —>|
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wOITER
& 5-25 CLKDIVG i 0 48
i 44 I/0 Eiiipu
CLKIN Input R TN ER=)
RESETN Input RAEMES, KB
CALIB Input CALIB i Nf55, 1%y i B
CLKOUT Output I b S 5
BHNE
& 5-26 CLKDIVG &8/t
ZH 4 A v NN Eifipa
DIV._MODE |[2,35,4,5,8 2 BB o A R AL
GSREN “false”, “true” “false” A4 RE N GSR
[RiEHIL
A LB B4k B, ALt IP Core Generator T H =4,
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 $i4k:
COMPONENT CLKDIVG
GENERIC(
DIV_MODE:STRING:="2";
GSREN:STRING:="false"
);
PORT(

CLKIN:IN std_logic;
RESETN:IN std_logic;
CALIB:IN std_logic;
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CLKOUT:OUT std_logic
);
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 5+ 8.7 CLKDIVG, FifiA4 <> &7~ CLKDIVG
PR EISY
IP &

7t IP Core Generator 5L+, X “CLKDIVG”, i CLKDIVG K “IP
Customization” % I, Z%& 45 “File” FLEHME. “Options” ML & HE i
HEsHER, WK 5-16 fis.
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[&] 5-16 CLKDIVG R IP Customization B 4544
CLKDIVG 5%
Device: | GWIN-2 | Part Number: |GWIN-Lv2MG132XC7/16 |
Create In: |Enfpga_projectisrc\gowin_clkdivg | [=
File Name: | gowin_clkdivg | Module Name: | Gowin CLKDIVG |
e
1. File fid &AE
File FC B HEAH THECE /= A1 IP Bt XA AE 2.
® CLKDIVG #] File it & HEF{# FH A1 DQCE e fr12E4LL, 1522 DQCE
tH¥) File Bt B HE.
2. Options At & HE
Options fic & HE T H P & € B E IP, Options fit & AE 411 5-16 fT7R .
® Division Factor: & 1.
® Calibration: ZHAERT L/ BEIE TN,
3. I ERHER
gty 3w 7~ HE B 278 1P Core HOEC & 25 RoRBIMER, @&l 5-16 FAliw.
IP £ 3
IP E—TDQBE%EEE, A DL B S “File Name” i 44 1 =4,
BINEC B NG AT /48
® P il 3t “gowin_clkdivg.v” N5EEE ) verilog AEH, HRAEH A H) 1P
BoE, 725011k CLKDIVG;
® P it FIARAR SCF gowin_ clkdivg _tmp.v, R 1P St AR

uG286-1.9
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® |PdE 1 “gowin__ clkdivg.ipc”, P Al naz e s 1P AT & .
!
e B PR S 2 VHDL, PR AR AT PN SO 4 SR 2808 .vhd.

5.7 DQS

5.7.1 [RIBN 4R
DQS J& DDR £ 5% 1180 1) B 06308 ik v %

B 2R
%% 5-27 DQS EHEMH
Kk EYl| PR
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
GW2AN GW2AN-55C, GW2AN-18X, GW2AN-9X
= EL® (Arora)
GW2AR GW2AR-18, GW2AR-18C
GW2ANR | GW2ANR-18C
Theeaik

DQS & WA 4% IP oSt ds 1, 2 M TR % DQSIN 5 DQSR90.
DQSWO 5 DQSW270 {5 S aI A ALK R IF e S T BEAHE

wOREE
& 5-17 DQS #HAREE

DLLSTEP —+5—>
DQSIN ———>|
FCLK ——>»
HOLD —> —3—> RPOINT
PCLK ——» ﬁT» WPOINT
RLOADN ———> —> DQSW270
RMOVE ——» DQS —> DQSWO0
RDIR ——>»| —> DQSR90
WLOADN ———>| ——» RBURST
WMOVE —> — > RFLAG
WDIR — — > RVALID
WSTEP —#45— —> WFLAG
READ #’
RCLKSEL —/3;>
RESET —>
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5.7 DQS

IO
% 5-28 DQS KON

it 1 44 I/0 it

DLLSTEP[7:0] | input DQS ZERf KA Hil4 A

DQSIN input DQS fi N\, kH 10 PAD.

FCLK input PR, AR HNANE FCLK B4 -

HOLD input Fj!i% DQS 53\’ 1$¢%Mﬁéé SEokFES M T DQS
B, SREAL FIFO %8s

PCLK input FEr B, SkHE PCLK B8
VA% DDR 2 HUKIZE I 5 )

RDIR input ‘0" I hnAERS
" P LT

RLOADN input ¥ DDR B S 28 E P K AT IR, AICHSFA 2L

RMOVE input ihg;VE T B 2% DDR SEEUIERS G, BN ik i 3e
A% DDR 5 A\ [FIZER )5 7]

WDIR input ‘0" G hnsE
“" P LT

WLOADN input ¥ DDR 5 N[ LIER P KB A BHIGE, (RHBFA 2.

WMOVE input VX%\OVE NN B 4 DDR 5 N FISERF 6K, BN ik e As

WSTEP[7:0] input Fi-T DDR 5 24 4iE 1§25

READ[3:0] input READ {55, FiT DDR i,

RCLKSEL[2:0] | input T8 U T A YR RT AR A 4%

RESET input DQS &N, A .

RPOINT[2:0] output Eﬁl? éﬁﬁﬁfﬁ YEHF IOLOGIC ¥) RADDR, B it £e4k

WPOINTI2:0] output Eﬁlgo éﬁéﬁfﬁ £ 1T IOLOGIC f#) WADDR, i it 62k AF

DASWO output PCLK/FCLK 0° Pi‘H%Z?Ff?tH AT IOLOGIC ) TCLK, B{iE
EREAEH T P .

DQSW270 output %Cg;;;&ﬁ%zgﬁ ;ﬁéﬁm i, A{ER T IOLOGIC i) TCLK, 5§

DQSR90 output ?E(ﬁﬁs;gﬁii%%fﬁﬁ A {EMT IOLOGIC 1) ICLK, Bt 52k

RELAG output READ & i 1 550 A5 5, I AR R B HUE I 1 52 under-flow 5L
over-flow.

WELAG output gilvTeEr?iE\ljﬁ Bibbrd, HLLRRE AL % under-flow

RVALID output | READ # & A 3hr &

RBURST output | READ 28 K A 4 H

uG286-1.9
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5 RGN 5.7 DQS
BHNE
#® 5-29 DQS S¥ N 4R
ZH 4 BUE YE BIME | #id
FIFO #izik$t
£ FO-MODES |40, 11 100 | 1'0: DDR memory iz
1'b1: GDDR ##3{
“0007, “0017, “010”,
RD_PNTR “011”, “100”, “101”, | 3'b000 | FIFO #E#E4I % E
“1107, “111”
“X1”, “X2_DDR2”,
DQS_MODE “X2_DDR3”, “X47, | “X1” DQS Ak F
“X2_DDR3_EXT”
update0/1 i[5 ¢ R %]
HWL “false”, “true” “false” | "false": update1 Lt updateO 55— 1H;
"true": update1 1 update0 I} ]
GSREN “false”, “true” “false” | Jo HARE 7 GSR

uG286-1.9

EEHEEA N
® DQS %A\ DQSI >k H 10 PAD;
® DQS ¥t RPOINT rli%EH: % IOLOGIC /) RADDR, B a[1EH T H /
W,
® DQS K%t WPOINT m[3%E#: % IOLOGIC [¥] WADDR, 1] {fH -+ F
W,
® DQS [ffitH DQSR90 A %% IOLOGIC ) ICLK, HA{EHTH &
B
® DQS Kyt DQSWO0/ DQSW270 mi#H#: % IOLOGIC K TCLK,
P RbCA R
BB
Verilog 4t :
DQS uut (
.DQSIN(dgs),
.PCLK(pclk),
.FCLK(fclk),
.RESET(reset),
.READ(read),
.RCLKSEL(rsel),
.DLLSTEP(step),
\WSTEP(wstep),
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5.7 DQS

uG286-1.9

.RLOADN(1'b0),
.RMOVE(1'b0),
.RDIR(1'b0),
.WLOADN(1'b0),
.\WMOVE(1'b0),
.WDIR(1'b0),
.HOLD(hold),
.DQSR90(dqgsr90),
.DQSWO0(dgsw0),
.DQSW270(dgqsw270),
.RPOINT(rpoint),
WPOINT (wpoint),
.RVALID(rvalid),
.RBURST((rburst),
.RFLAG(rflag),
\WFLAG(wflag)

);

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;
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5.7 DQS

uG286-1.9

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,
RLOADN=>rloadn,
RMOVE=>rmove,
RDIR=>rdir,
HOLD=>hold,
WLOADN=>wloadn,
WMOVE=>wmove,
WDIR=>wdir,
DQSR90=>dqgsr90,
DQSWO0=>dqswO0,
DQSW270=>dqsw270,
RPOINT=>rpoint,
WPOINT=>wpoint,
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RVALID=>rvalid,
RBURST=>rburst,
RFLAG=>rflag,
WFLAG=>wflag
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6 SRS

6.1 JFiEN

6.1 [RIGNT R

6.1.1 OSC

uG286-1.9

OSC, A Ao

Ae xBTS

ygiihr g e
& 6-1 OSC EFH =4
Ktk Y] A

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

GW2ANR GW2ANR-18C

GW1N GW1N-4, GW1N-4B, GW1N-4C, GW1N-9, GW1N-9C
/INE W@ GW1INR GW1NR-4, GW1NR-4B, GW1NR-4C, GW1NR-9,
(LittleBee®) GW1NR-9C

GW1NRF GW1NRF-4B
IheEsdk

GOWIN FPGA Wk T —NAlgwfe i N dadR, gmfsid B2 MSPI Zwfs
PSR AL B, 0T DO PSR AR YR, B E TAESEL, AT

AR EIL 64 R R .

S R R T Do ek a0 R A SO RAR 2
ferkour = fosc/FREQ_DIV;

Hrbf,sc N OSC kMR, WyadHirE FREQ_DIV NECEZH, i
iy 2~128 HIfE%L.

!

fosc IRYE AR [ 2 BUE AN, GW1N-4, GW1NR-4, GW1N-4B, GW1NR-4B, GW1NRF-4B,
GW1N-4C, GW1NR-4C 25 210MHz, HAth 3752544 250MHz.
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6.1 JFiEN

uG286-1.9

mwmAREHR
6-1 OSC ixO~EE

0SsC —» OSCOUT

mONE
£ 6-20SC HONE
v 1 44 1/0 ik
OSCOUT output OSC #irth i85 5
SRNE
% 6-3 OSC BHNEB
SR 4 BUE V5 BRIME fiid
FREQ_DIV 2~128(even) 100 OSC /A &
“GW1N-4".
“GW1N-4B".
“GW1INR-4",
“GW1NR-4B”.
“GW1NRF-4B",
“GW1N-9”,
“GW1N-9C”. “GW1N-4"(GW1N % 7%)
DEVICE « , 1767
GWINR-9". \GW2A8'(GW2A 2y | L
“GW1NR-9C”.
“GW2A-18",
“GW2AR-18".
“GW2A-55",
“GW2A-55C”.
“GW2AN-55C”,
FigHl1k
Al DA E sS4k 5 iE, AT LSS IP Core Generator T.H =4,
Verilog %14t
OSC uut(
.OSCOUT(oscout)

);
defparam uut.FREQ_DIV=100;
defparam uut.DEVICE="GW2A-18";
VHDL #i4k.:
COMPONENT OSC
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GENERIC(
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 2w H sk OSC IEe A N fadiE

B 2R

%= 6-4 OSCZ EHS 4%

Kk EYl PR
GW1NS GW1NS-4, GW1NS-4C

IINEE 1 ® - -

(LittleBec®) GW1NSR GW1NSR-4, GW1NSR-4C

- GW1NSER GW1NSER-4C
GW1NZ GW1NZ-1

Theesad

GWINZ 5 %1 FPGA 7= WK T — DN mA2 ) N dndie, I 8ors R m]
1B +5%, CREIESFTHIOCH OSC Yike. midfEH N MSPI 4wt 42
PERF BRI, BT DUONH P S SR A R, amid i
B ITAESE, AILRAS 218 64 R pidise . farH i gfomizemr DOE S a0 R 2
AT HEARH).

ferkour = 250MHz/FREQ_DIV;

Hrh % FREQ_DIV ABLE Z4, TRy 2~128 FE%k.

wOREE
& 6-2 OSCZ B REE

OSCEN — b 0scCz —» OSCOUT
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ImOIT4A
#® 6-5 OSCZ iz AN 4R
Uity 144 1/0 iR
OSCEN input OSC flifigfss, mHFA .
OSCOuUT output OSC W55
SN
& 6-6 OSCZ BHIN A
ZH 4 BB G NN e BN
FREQ_DIV 2~128(even) 100 OSC i = E % B
FEAIL
A DAE B sL b s, T Ll IP Core Generator T H. =4,
Verilog #4k.:
OSCZ uut(
.OSCOUT(oscout),
.OSCEN(oscen)

);
defparam uut.FREQ_DIV=100;
VHDL #i4k.:
COMPONENT OSCZz
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,
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6.1.3 OSCF

OSCEN(oscen)
);

OSCF(Oscillator with CLKOUT30M and Dynamic OSC Enable)/ & 7
30M iy ti f B AT B A A BE B 7 9 IR

&R
% 6-7 OSCF & FA 881
Ak #5 Ly
/NEE 4@ (LittleBee®) GWIANS GWINS-2, GW1NS-2C
GWINSE | GW1NSE-2C
GWINSR | GW1NSR-2, GWINSR-2C
TheEA

GWINS #7%1 FPGA 7Ntk | — DA IR H A N da R, I Bk m]
1K £5%, SCRFENASITIFICH OSC Mife. mftid#EHh MSPI Zwfi s =g
HERFEPYE, T DO A P BT AR R, B E TAESE, WG 2
15 64 PRSP . e ISR AT DU R A S EAR 3

feukour = 240MHz/FREQ_DIV;

Hrh % FREQ_DIV ABLE Z4, TRy 2~128 FE%k.
mOREE
& 6-3 OSCF i [ R &

—» OSCOUT

OSCEN —> OSCF
—>» OSCOUT30M

wWONE

%< 6-8 OSCF i O/T+48

i [ 44 1/0 i1

OSCEN input OSC ffigefES, EH AR, KR
OSCOUT ffgeum -, WHn]ge K.

OSCOouUT output OSC HmrehfiifE s
OSC 30M W &PHi i E S, TRiE#HE FLASH128K

OSCOUT30M output i) PCLK .

UG286-1.9 95(102)




6 SRS

6.1 JFiEN

uG286-1.9

SRNE
% 6-9 OSCF &¥N 43

SH 4 LVEI=REN NN e ik

FREQ_DIV 2~128(even) 96 OSC 7 A/ E bt E

EEAN
OSC 1%ty OSCOUT30M 5 i%E+% % FLASH128K (1] PCLK.
[REHIL
Al DL 50440 505, W a] Lld it IP Core Generator T H 4=,
Verilog %14t :
OSCF uut(
.OSCOUT(oscout),
.OSCOUT30M(oscout30m),
.OSCEN(oscen)
);
defparam uut.FREQ_DIV=96;
VHDL #i4k.:
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=>0scout,
OSCOUT30M=>0scout30m,
OSCEN(oscen)

);
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6.1.4 OSCH
OSCH, A W&k
& 2E
%% 6-10 OSCH iE &
Kk EY ™
N GW1N GW1N-1, GW1N-1S
(LittleBee®) GW1INR GW1INR-1
TheeHdk

OSCH ] 4fe i Wik, AEd ey MSPI g e AU ER ALy g, ik
TP P B SR O Bl B ECE RS, W RIR1G 218 64 Fhikf
WA . g IR T LR AN R 2 T AR 2

feikour = 240MHz/FREQ_DIV;
PR FREQ_DIV AREE 24, J5HHy 2~128 (15 %L.
ROREE
& 6-4 OSCH i O EE

OSCH [—> OSCOouT

IwONT4E

& 6-11 OSCH iz O+ 4R

it 1 44 110 i3

OSCOUT output OSC i g 55

SHNE

& 6-12 OSCH ¥ M43

R4 BUEYE NN it

FREQ_DIV 2~128(even) 100 OSC iR H ik E

RigH4k
Al DL E sk ETE, AT LLE IP Core Generator T. 774,

Verilog %14t :
OSCH uut(
.OSCOUT (oscout)
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6.1.5 OSCO

uG286-1.9

);
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(
FREQ_DIV=>100

)
PORT MAP(OSCOUT=>o0scout);

OSCO i fi s kM OSC ThREI A didik, SCHF Regulator {1 fi1)

A
He o

B 2R
< 6-13 OSCO EHSBH®
Kk £l PR

GWAN GW1N-2, GW1N-1P5, GW1N-2B,
/N 4O (LittleBee®) % ik GW1N-1P5B

GW1NR GW1NR-2, GW1NR-2B
Theesid

FPGA 5=k T — DALl N da iR, I BPRs Tk £5%, sl
AFTIF OSC ThiE, HF Regulator fiiHi. Zmftid fEdy MSPI Jw et
IS BPYR, ] LU A PR TR AR BRI, B ECE TAESE, W RSk
132215 64 FRESRRAIER . oyt i Bhobn < m] DLdiad o A S A5 2

fCLKOUT = ZSOMHZ/FREQ_DIV;

HHFrE FREQ_DIV Al E 24, JullA 2~128 EEL
wOREE
& 6-5 OSCO O x=E

OSCEN — P 0SsCo —» OSCOoUT
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6.1 JFiEN

uG286-1.9

wOITER
& 6-14 OSCO KON
Uity 1 44 1/0 iR
OSCEN input OSC flifigfss, mHFA .
OSCouUT output OSC w55
BHNE
& 6-15 0SCO ¥4
ZH 4 B fH ya NN Eifi)
FREQ_DIV 2~128(even) | 100 OSC i = E % B
1’b0:0SCO t VCC ftH;
REGULATOR_EN | 1'b0, 1’b1 1’b0 1’b1:0SCO H Regulator f}
L
[RiEHIL
A LB sk JETE, A LLES IP Core Generator T H. =4,
Verilog #4t :
OSCO uut(
.OSCOUT(oscout),
.OSCEN(oscen)

);
defparam uut.FREQ_DIV=100;
defparam uut. REGULATOR_EN =1’b0;

VHDL %4k
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)
);
6.1.6 OSCW
OSCW, FH Nk,

i FH 24

+ 6-16 OSCW B B

P2 EY ] anfF

J= E&® (Arora) GW2AN GW2AN-18X, GW2AN-9X

TheEdid

uG286-1.9

FPGA 77l W iR 1 — /e gaFE i A b dIR, I BoRs B m] 8 £5% . Sfeid
FEF Oy MSPI g F i s (I PR, I8 AT Lo P s R A6 BRs, Jdid i
HILAESH, WLIERG 218 64 FRRHpPi. f i phiiny US4 T 2

FaapCKEEIE
fekour = 200MHz/FREQ_DIV;
H % FREQ_DIV AECEZH, TN 2~128 HIH%L.
IR OREE
6-6 OSCW i R EE

OSCw —» OSCoUT

IwONT4R
& 6-17 OSCO RO 48
i 1 44 1/0 Eiiipa
OSCOUT output OSC g th 155
SHNE
#+ 6-18 OSCW £+ 48
¥4 BB YE NN ik
FREQ_DIV 2~128(even) | 80 OSC /Ml # Bk B
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6.2 IPiEHA

uG286-1.9

[FEHIHE
A LB Sk R E, AT LL@E IP Core Generator T H =4,
Verilog %14t :
OSCW uut(
.OSCOUT(oscout)
);
defparam uut.FREQ_DIV=80;
VHDL #i4k.:
COMPONENT OSCW
GENERIC(
FREQ_DIV:integer:=100
);
PORT(
OSCOUT:OUT STD_LOGIC
);

END COMPONENT;
uut: OSCW

GENERIC MAP(

FREQ_DIV=>80
)
PORT MAP(
OSCOUT=>o0scout

);

7£ |P Core Generator FL1fi F1 #iid; OSC, FLifAi i< Eox OSC A%
5 S,

IP B E

1F IP Core Generator #tii4, Xy “OSC”, #H OSC i) “IP
Customization” & 1, %% 4% “File” EEHNE. “Options” Mt & HE AN i
Fw sHER], W 6-7 Frx.
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& 6-7 OSC By IP Customization & 4544
0sC o
Device:  |GWIN-4 | Part Mumber: | GWIN-LV4QN48C5/14 |
Create In: |EAfpga_projectisrc\gowin_osc |[=
File Name: |gowin_osc | Module Name: |Gowin_OSC |
Frequency Divider: (@~128)
Cancel
1. File ft & AHE
File FLEEF) FHUE £ 1P Wi SCAHIIRIYA 8. OSC i File FLEL
HERAF A DQCE B i1218L, 15275 DQCE H it File BCEAME.
2. Options it B HE
Options Bt B HEH T /) B € X & IP, Options At BAEWE 6-7 s
® Frequency Divider: 73 ${H . %A K 2 ARy, UE Y6 D 2~128.
3. ORI
Uiy 2 7~ AE B 57 [P Core WIRC B 45 R nBIER], WK 6-7 Fix.
IP & pESC
IP & ORCE SERUE, P4 LARCE X “File Name” iy 44 1 =N XXM,
DAER L B AT 40
® P Xt 3 f“gowin_osc.v” N5 R verilog AEER, ARG ) IP ALE,
P A SEAEIAL ) OSC
® 1P LA B gowin_oso_tmp.y, Jufil L 1P M
G
® |PE . “gowin_osc.ipc”, FFRIINEZ AN IP H#EATECE .
!
We B kRIS S & VHDL, U= AR I RT PR AN SO 4 JE 4808 .vhd
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