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n K H CLKOUT 8k CLKOUTP (#4345 & ( H
CLKOUTD3 iy DIV3 4p i), DIV3 445 [ 5E N 3).
PLL #{5E f57~:
LOCK LTt 1: BiE;
0: K8
PLL (21805 5 7T LLE LA PLL BB BIEI N, ta] DU 48
L LR AME S SEN PG T EERE RS 5. PLL RBHE 50T
PLARAMT PLL &S 5 TSN, tr] DUl 582k L) 4 R e s
T EEEEME S B E IR E
UG286-1.9.3 9(103)




3 4= JR B A

3.1 DQCE

3.1 DQCE

3.1.1 RiENH

UG286-1.9.3

Sy

Gowin FPGA #3 ' B A ZhZA I B2 Thae, fovr A aRIZ a0 R it
MR IRA K] PCLK M 2% b4, JEidAC & ZH0n] LAZEH] DQCE 325 g%l
Thag, MRZ A PCLK &%, 425 H] PCLK Iyt 2t iy,  H i my g gk zh i pir

AR, i BRE T E T AE

ThiEdiA

i#it DQCE A 3747 JT/2% ] GCLKO~GCLK5., 5% [f] GCLKO~GCLK5 I
B, GCLKO~GCLK5 IRZFH A HZ AR, FEK T 2R SR I FE .
DQCE IE# TAE, FF% CLKIN 5 £ /0F — K& P 2K P AR B AR

.
i O R

3-1 DQCE g O =&

CLKIN ———»

DQCE |——> CLKOUT

CE —>
IwONT4E
% 3-1 DQCE iz O /148
it 1 44 I/0 i)
CLKIN Input IR NS 5
CE Input RHEPEREE S, RSP E
CLKOUT Output I i S 5

10(103)




3 4Rl 3.1 DQCE

[FEHIHE
A LB RSk R E, AT LU IP Core Generator T H =4,
Verilog #4t.:
DQCE dgce_inst (
.CLKIN(clkin),
.CE(ce),
.CLKOUT (clkout)
);
VHDL £tk
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£ IP Core Generator 51t #.d DQCE, FtiAifil<: i~ DQCE H4H
KA MR,
IP Bt E

7t IP Core Generator Ftiii#, X7 “DQCE”, 3 DQCE i “IP
Customization” & 1, %% DR “File” Wt B HE MmO B ~HER, W 3-2
FoRo

UG286-1.9.3 11(103)




3 4R 3.1 DQCE
[#] 3-2 DQCE By IP Customization & 454
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 fic & AHE
File FiC & HEH THECE = A1 IP Bt STHIFE OB B
® Device: E/xCALE ) Device 55 ;
® Part Number: T EACE K Part Number {5 & ;
® Language: FlFLi kN IP it SCPFIORE PRS2 . 45 0 T4
FIRHE, EFEHIRE S, 3CFF Verilog A1 VHDL;
® Module Name: & =4 IP %11 34 module name. 7E45 1 5C
AHER] w4 FR. Module Name AGE 5 JRiEZAHE, 5
AHE, WHE Error #2875
® File Name: FCE =41 IP Wi U U4 o R4 DN SCASHE 7] 2655
LR ¢
® Create In: FCE AR IP Wi A HARESIE. AIEL M SCAMEH

R g E bR AR, R I SO HE A U3 B A e H bR AR

2. U ERAERE
uiig 2 7R HE B B 7R IP Core WD & 45 o BIHER], a1l 3-2 s
IP 4 jiSc i

IP & M ESEMUR, P EUBCE AT “File Name” i 44 (1) =N 3CAF,
CAERIARC BN BIEAT A4

® |IP ¥ il “gowin_dgce.v” A5EEEN verilog BB, FRIEH FHIP L

UG286-1.9.3
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3 4= JR B A

3.2DCS

A
® P E A “gowin_dgce.ipc”, AP R[N Z SCAENT 1P HEATHECE .
¥
AC B T PREOTE S VHDL, 7= A= i AN SOiE4 5 42 . vhd.
3.2 DCS
3.2.1 [FIENA
HNGIRNAB A DCS, 437X GCLK6 il GCLK7. DCS % H %
$%%| GCLK6 8 GCLK7, Bl—/1%[RAI 8 1~ GCLK #, GCLK6. GCLK7 77
AEAMNEESE (DCS) Thfg. DCS I #hik##(5 5 CLKSEL 5kH CIU,
W& ] LB CRU fif CLKOUT TEVYANES S N 2 (8] 3047 Bh &) e
TheeHaid
HNRIRH) GCLK6~ GCLK7 Ha DCS #ziill, s B DY AN A 20 A i — A
YE N4 R e, WNEBZ 4 AT LB CRU 78 PUANSH i N 2 (R sh S 1k 1, iau
H AN B
DCS {45 AR BT #4558, 49 7] 72 “Non-Glitchless” f1“Glitchless i =, .
7f Non-Glitchless #3\F, DCS FI{EHZR L FH L i E A2y, st
CLKSEL G5 P#it 2055, ovrfmt BrBR], Sehri o Bk T U4 i s
iz
7 Glitchless LEHI#A T, #HiIS% DCS_MODE % &E#HA, HE
CLKSEL 15 58Ut 855, w7 DUk dobar H ik e Bl .
wOREE
3-3 DCS O RERE
CLKSEL #»
CLKO ——>»
CLK1 —
DCS —>» CLKOUT
CLK2 ——»
CLK3 —
SELFORCE —
UG286-1.9.3 13(103)

B, rEAs1k i) DQCE;
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3 4Rl 3.2DCS

IO
& 3-2DCS iHOMEA
I 0 44 110 BN
CLKO Input PN EREN0)
CLK1 Input RPN R
CLK2 Input IR NS5 2
CLK3 Input MEANE S 3
CLKSEL[3:0] Input I E RS 5
oif ) A P
SELFORCE Input 0: glitchless 1%,
1: Non-glitchless #&\
CLKOUT Output I B H A5 5
SENAR
& 3-3 DCS ¥ N 4R
ZH 4 BB G BRIME iR
“CLK0”, “CLK1”, “CLK2”, “CLK3",
“GND”, “VCC”, “RISING”, “FALLING”,
bes_ mope | (CLKO-OND' "G GND: RISING' | £ DCS Bt
“CLKO_VCC”, “CLK1_VvCC,
“CLK2_VCC”, “CLK3_vCC”
[RiEHIL
A LB B4k B, AT LLEd IP Core Generator T H=4:,
Verilog 4k
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

UG286-1.9.3 14(103)




3 4Rl 3.2DCS

COMPONENT DCS
GENERIC(DCS_MODE:string:="RISING");
PORT(
CLKO:IN std_logic;
CLKZ: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
)i
B
Non-Glitchless # U 7 41 & 3-4 fif7~, CLKSEL[3]~CLKSEL[0]43 A%}
Rk CLK3~CLKO, - FA R, Heiit FeAf A .
3-4 Non-Glitchless &3 K &

CLKSEL[O] | |

CLKSEL[1] i |
¥
axo - rmmﬁmmm

- TR R R R

CLKOUT

‘switch to CLKO switch to CLK1 switch to CLKO

Glitchless = w1 3-5 3] 3-8 i, F CLKSEL[3]~CLKSEL[0]
43 BT R CLK3~CLKO, #3mt FAlIA .
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3 4= JR B A

3.2DCS

3.2.2 IP if§H

UG286-1.9.3

[#] 3-5 DCS mode: RISING B1FFEE

: 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 K&

CTKT L9[IvE sq8s
2MIECH FO CTKT 9f UeXf

Crko 911w sqls

2MILCY £O CTKO 3§ UEX]

Ccrkont
CrKT
CrKo 1

ongbng Bosz [0 ,0, [
CrKeEr[Il : 1 /‘w UEXE CTKO 19|08 6q86 E/ on{bn{ Boee (0,0,

: i h | wruexp criT 918 6086

; | /crio 918 sq8s i
crizerio] =

'
2MILCY fO CTKO Sf USXL | ‘

[#] 3-7 DCS mode: CLKO GND KFEE

CLKSEL[O] __l\ ‘ < 1\

CLKO

; ; l | l At next CLKO falling edge . l m
CLKOUT i i : output goes to "0" H -

switch to CLKO at next switch to CLKO at next

CLKO falling edge CLKO falling edge

3-8 DCS mode: CLK0_VCC RFEHE

CLKSEL[0] ﬁ_l\‘ | \

CLKO i
Ly

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

CLKOUT ' )
switch to CLKO at next
CLKO rising edge

7E IP Core Generator Ji1fiH .y DCS, Hii A4 27~ DCS [FIAH %

5 EREEL
IP B E

7£ IP Core Generator FtiHd, X “DCS”, 74 DCS 1 “IP
Customization” % M, Z&E OEHE “File” FLEMNE. “Options” fit & HE i
FERHER, ki 3-9 Fix.
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3 &JRi 3.2DCS
& 3-9 DCS B4 IP Customization B [145#4
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 Bt EHE

UG286-1.9.3

File FCEAEH FACE L0 1P Beit XA HIAHSRAS 2. DCS 1 File At AR
[ffi A1 DQCE #BL3AU, 11525 DQCE [ File FCEAE

Options fic & HE
Options At B AEFH T H P H & XACE IP, Options it EAE 41 3-9 s .

® Glitchless Mode: f#igg/2kHE Glitchless .

® DCS Mode: % H DCS #.,

Uit 11 ¥ s AE ]

v B R AE ] SR~ IP Core FBC B 45 BonBIHER, W& 3-9 Fios.

IP 4 i3

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

CLER A BC B N BIEAT /1 24

[ ]
!

IP &1t 3CH“gowin_dcs.v” A 5E %1 verilog #Ek, AR 35 AP 6 1P AL &,
A sk ) DCS;

\P 151 H 3 B SO gowin_des_tmp.v, S FH PR AL 1P 1 F AR SC
G

IP B S fF: “gowin_dcs.ipc”, H P A InEOZ SO 1P 3 THCE .

Unic B I AR 5 2 VHDL, W= AR BRSSP JE 2805 .vhd
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»

o

4 5 4.1 DHCEN

Aol

4.1 DHCEN
4.1.1 [RIEMTR
DHCEN F 3 & 4T FF/56 M HCLK B {55, CE ik HE~Fi i .
wOREE
4-1 DHCEN ¥ OREE

CLKIN — >

DHCEN —> CLKOUT
CE — 7
wOIT 4R
#& 4-1 DHCEN i A/T48
Uiig 144 110 Eitipa
CLKIN input I EPRINAE 5
CE input EERE AT S, (R H R
CLKOUT output I e S 5
FiEHIL
A LE B4k J5HE, el LUl IP Core Generator T H 774,
Verilog 4k
DHCEN dhcen_inst (
.CLKIN(clkin),
.CE(ce),
.CLKOUT (clkout)
);

UG286-1.9.3 18(103)




4 N 4.1 DHCEN

Vhdl #il4k:
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

4.1.2 1P A

7E IP Core Generator #1fi+ ¥ty DHCEN, #1454 &7~ DHCEN [
FHIAE B EE

IP i &

1£ IP Core Generator i+, X7 “DHCEN”, 34 DHCEN [ “IP
Customization” & 1, Z& DAHE “File” BCEMNE. “Options” it B HE A i
FERHER, WE 4-2 Fs.
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4 i RN 4.1 DHCEN
[& 4-2 DHCEN #§ IP Customization & (04543
w IP Customization ? *
DHCEN S
File
Device:  |GWIN-2 | Part Number: |GWIN-LV2MG132XC7/16 |
Create In: [EA\fpga project\src\gowin_dheen | [=
File Name: |guwin_dh:en | Module Name: |Gowin_DHCEN ‘
Language: |Verilog
Options
[ Enable CLKOUTN
— i
-
— e
=
1. File FLEAE

UG286-1.9.3

File it & HEF T & 7= 4E 10 1P ¥t SCF #9515 E.. DHCEN [¥] File id
BEHERE 5 DQCE Btk fl, #55% DQCE H i File it EHE.

2. Options Kt B AHE
Options AL EHEH T H P H e XELE IP, Options ELEMHEWE 4-2 s
Enable CLKOUTN: {#fEmRt 514k, DHCENC, A{#ifert {1k DHCEN.

3. u R RER
v R HE ] B IP Core HOEC B 45 FRonBIAER], WK 4-2 Fis.

IP 4 R 304

IP & HORE NG, AR E X “File Name” 744 1 =N 3044

CLER A BC B N BIEAT /1 24

[ ]
!

IP %1t “gowin_dhcen.v” N5 verilog f&E, HR4EFH 1) 1P
FCE, 7oA sLpl{er) DHCEN;

|P i AR S 14 gowin_dhcen_tmp.v, R4 1P S F AR
A

IP fic & 4. “gowin_dhcen.ipc”, F /ol in#kiZ scfExt 1P #EATEC & .

N B R IE S A2 VHDL, WP AR HTPIA SCAF A4 R 8209 .vhd
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4 R IR 4.2 DHCENC

4.2 DHCENC
421 [FEN4
DHCENC 1] 2l 75 ] F/2< ] HCLK sl i 815 5, CE (R P Sl .
EAERH
3 4-2 DHCENC & A 8¢
Kk E-Y ]l A
GWIN GWI1N-9C, GW1N-2, GW1N-1P5,
/NEEIE® (LittleBee®) GW1N-2B, GW1N-1P5B
GWINR GWI1NR-9C, GWINR-2, GWINR-2B
IR OREE
4-3 DHCENC % R E&E
CLKIN —> — > CLKOUT
DHCENC
CE — > —> CLKOUTN
ImOT4R
3 4-3 DHCENC g O /48
ity 144 1/0 i34
CLKIN input A AN G 5
CE input e AR 5, (RAFA R
CLKOUT output I e S 5
CLKOUTN output e {55, CLKOUTN HUX .
[FigHIE
A DA B RSB RIS, W] L IP Core Generator T 2774,
Verilog #i4k.:
DHCENC dhcenc_inst (
.CLKIN(clkin),
.CE(ce),
.CLKOUT(clkout),
.CLKOUTN(clkoutn)
);
VHDL %4k

UG286-1.9.3 21(103)




4 TR

4.3 DCC

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) 1P 1 A J7iEmdE, 2% 4.1.2 1P .
4.3 DCC
4.3.1 RN A
DCC, &t s b2 AR IR
& 25
%= 4-4 DCC B
Kk EYl e las
. GWI1N GWI1N-9C
/NEIE® (LittleBee®)
GWINR GWI1NR-9C
mOREE
[ 4-4 DCC i O REE
CLKIN —> DCC —>» CLKOUT

UG286-1.9.3
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4 TR 4.3DCC

wOITER
& 4-5 DCC iHONER
Uity 144 1/0 ik
CLKIN input RPN ERE:
CLKOUT output I B S 5
BHNE
& 4-6 DCC £HN A
44 B 5 NN ik
DCC_EN 1'b1, 1'b0 1'b1 igéﬁg ng’
FCLKIN - 50.0 LPNCEE DB
[FigHlk
Verilog #l4k.:
DCC dcc _inst (
.CLKIN(clkin),
.CLKOUT(clkout)

);
defparam dcc_inst.DCC_EN=1'b1;
defparam dcc_inst.FCLKIN=50.0;
VHDL #ik.:
COMPONENT DCC
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',

UG286-1.9.3 23(103)




4 R b

4.4 DCCG

4.4 DCCG

PORT MAP(

FCLKIN=>50.0

)

CLKIN=>clkin,
CLKOUT=>clkout

4.4.1 BB

UG286-1.9.3

DCCG, =g 8 52 eig IE iR,

B 2R
%+ 4-7 DCCG ERSBH
Kk EY| Ers

GWIN GW1N-2, GW1N-1P5, GW1N-2B,
/NEIE® (LittleBee®) GW1N-1P5B

GWI1NR GW1NR-2, GW1NR-2B
wmOrRERE

& 4-5 DCCG imAREHE

CLKIN —> DCCG —>» CLKOUT
wON4A
= 4-8 DCCG KO M43
Uit 144 I/O Ejiiba
CLKIN input RPN RS
CLKOUT output I B S 5
SHNE
& 4-9 DCCG BN A
ZH % BB G ERINE ity
2500, 2'b01. 2'b00/2'b01:Buffered
DCC_MODE 2510, 2b11. 2'b00 2'b10: +80ps
2'b11: -80ps
FCLKIN - 50.0 NI AR
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»

ey 4 4.4 DCCG

o

47

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

VHDL #l4k.:
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

UG286-1.9.3 25(103)




4 ] 4.5 CLKDIV2

4.5 CLKDIV2
4.5.1 FiENA

CLKDIV2 At et Siigs, SCELE8Fp) — 20 3ii % . CLKDIV2 f#nH R
fEIK 5 DCC/DCCG [ CLKIN.IOLOGIC ] FCLK.PLL £ CLKIN 1 CLKFB.
DQS f#) FCLK. CLKDIV f#] HCLKIN.

Dhiesid
CLKDIV2 Jy s i f o B e, A8 5 5 A I Bl AR Ar— 50 2 70 A o
mOREE

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

HCLKIN —»|

CLKDIV2 —> CLKOUT

RESETN —

wOMN4E
% 4-10 CLKDIV2 i O/ 48
Ui 144 110 Eiba
HCLKIN Input IR TN e
RESETN Input FARAES, KA
CLKOUT Output b H A 5
SHNE
% 4-11 CLKDIV2 £ +48
ZH 4 A i BMAE it
GSREN “false”, “true” “false” Ja A4 RS AL GSR
[RIEHME
A DA B RSB RIS, W] L IP Core Generator T 2724,
Verilog #4k

CLKDIV2 clkdiv2_inst (
.HCLKIN(hclkin),
.RESETN(resetn),
.CLKOUT (clkout)
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4 ] 4.5 CLKDIV2

)i
defparam clkdiv2_inst. GSREN="false";
VHDL #ik.:
COMPONENT CLKDIVZ2
GENERIC(
GSREN:STRING:="false"
);
PORT(
HCLKIN:IN std_logic;
RESETN:IN std_logic;
CLKOUT:OUT std_logic
);
END CONPONENT;
uut:CLKDIVZ2
GENERIC MAP(
GSREN=>"false"
)

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

4.5.2 1P &R
7E IP Core Generator i+ ¥ty CLKDIV2, Fii A i< &~ CLKDIV2
LEERIEISY e
IP fid &

7E IP Core Generator ™, Xi"CLKDIV2”, #iH CLKDIV2 f)"IP
Customization” % 1, %% HAFE"File” BeEHEM G S ~HER, W& 4-7
TR
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4 feE I B 4.5 CLKDIV2
[& 4-7 CLKDIV2 Kj IP Customization & 04544
' 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 -
— e
o=
1. File B EAE

UG286-1.9.3

File Bc & HEH FHECE =BT IP i SCFEI {5 B . CLKDIV2 | File
Hic & AE )5 FH A DQCE M i2R4EL, 5% DQCE H i File Bt BAE.

2. Ui BN ER
v R HE ] B IP Core HOEC B 45 RonBIAER, WK 4-7 Fis.
IP 4 R 304

IP & DACE S UE, 745 AR B SCH"File Name” iy 44 B =430, BL

FRAEC B B IEAT A4

[ ]
!

IP & 11 3 AF"gowin_clkdiv2.v” A 5e %1 verilog B8k, #AEH 8 IP B
B, FPAESLEfL) CLKDIV2;

IP i AR S gowin_clkdiv2_tmp.v, J9FH A #2480 1P & AR
B SCA

IP fid & S "gowin_clkdiv2.ipc”, F Al in# iz o4k 1P AT E .

UNBCE IR AUTE S & VHDL, A BT A SO 44 JE 408 .vhd
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5 R4} 5.1 rPLL

5 ARG

5.1 rPLL
5.1.1 RIEN 4B

s FPGA St 1 rPLL, IS &R [ 275 I B 45 - F i A it P9 78
R 5 5 ISR RN AL .

is A 2R
= 5-1rPLL ERAEH
Ktk 5 Eis
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
JREL® GW2AN GW2AN-55C
(Arora) GW2AR GW2AR-18, GW2AR-18C

GW2ANR | GW2ANR-18C

GWI1N-1, GWIN-1S, GWIN-4, GW1N-4B, GW1N-4C,

GWIN GWIN-9. GWIN-9C

GWI1NR-1, GWINR-4, GWINR-4B, GW1NR-4C,

GWINR | G\WINR-9. GWINR-9C

N ® GWINRF | GWINRF-4B

. ®
(LitleBee") oINS | GWINS-2, GWINS-2C
GWINSE | GWINSE-2C
GWINSR | GWINSR-2, GWINSR-2C
GWINZ | GWINZ-1
TheeHEid

(PLL 75 T4 2 FOO A B AT R L 8575 LTS 1
CRARIAMID 483K 4 AR FRAR R R B4 L

rPLL Ap 5 A B B CLKIN ZEAT AR IR B (AR 0 410, 7+ 25U F
feikour = (ferkv * FBDIV) /IDIV
fvco = ferkour * ODIV
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5 RGN f

5.1 rPLL

UG286-1.9.3

feLkourp = ferkour/SDIV
frep = ferkin/IDIV = ferxour/FBDIV

!

® foiun NHIABET CLKIN #, foikour N CLKOUT H CLKOUTP B 445, foikouto
N CLKOUTD B8R, forp A PFD ISR,

® IDIV. FBDIV. ODIV. SDIV N[ 7508 S bR B 43 A 2R 50 BRI G i B AN [H] 43 4 &R
HORAG B AR BB 5 5 .

® (PLL WL ] 2% EPGA /= 2 FH -

¥ O R

[# 5-1 rPLL i O~ =E

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

——>» CLKOUT

—>» CLKOUTP

FBDSEL —& rPLL > CLKOUTD
IDSEL —75 ]
DUTYDA —5 | > LOCK
PSDA —77
FDLY —7;
wONE
= 5-2 rPLL 35O +43
ity 1144 110 it
CLKIN Input | ZHEEEAGE S
CLKFB Input | BRI BRI NG 5
RESET Input | rPLL RPEAANGE S, PR
rPLL S (Power Down) ¥ Af5%5, s AR, PLL 9E
RESET P Input | bypass 130, RESET_P & H P
CLKOUT/CLKOUTP/CLKOUTD/CLKOUTD3 %t 4 0.
FBDSEL[5:0] | Input | zhZ&#=] FBDIV BU{E, JulE 0~63, sLFxr{i N 64-FBDSEL.
IDSEL][5:0] Input | A& IDIV BUE, iRl 0~63, LFR{E A 64-IDSEL.
ODSEL[5:0] Input | Zh&#EH] ODIV BUE, 2,4,8,16,32,48,64,80,96,112,128.
DUTYDA[3:0] | Input | =& HEGES
PSDA[3:0] Input | FHEI BN REE S
FDLYI[3:0] Input | FEAHER B A EEAE 5
CLKOUT Output | rPLL I #h¥ 155
LOCK Output | rPLL BUEfE/RE S, 1 FRBlE, 0 FRK
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5 11 4 I/0 ik

CLKOUTP Output | rPLL #575 AHAL AT &5 2% b B i i e HAS 5

rPLL £ SDIV fIif 8 {55, CLKOUT & CLKOUTP

CLKOUTD | OUIpUL | e Sy 44518 I o 1 2

rPLL 283 DIV3 HIit 8 {55, CLKOUT 8¢ CLKOUTP

LKOUTD tput | ., . o
CLKOUTD3 | OUIPUL | et o gt = pi 25 2

CLKOUTD3 #& 3 /- 4iifdm H 8 E 5, MAIRE S,
® 1% CLKOUTD3 )4 N\ Jif& CLKOUT:

ik 5-2 Az, 2 RESET B4R iE, CLKOUTD3 7Eit4F CLKOUT
HIEE— N RN T, ARG LERE 5 128 A TR A R
5-2 i\ CLKOUT B CLKOUTD3 K FEE

RESET

ckour £ LA L F L F L F L F L L F g

CLKOUTD3 ¥ $ f

® 15 CLKOUTD3 % NJi /& CLKOUTP:

W 5-3 Az, 4 RESET 24785, CLKOUTD3 7Lk ¥ CLKOUTP
IS —AN T FRIR AR N, AR ERE 5 B8 AN B FHE AR A H P .
5-3 i\ CLKOUTP K CLKOUTD3 R E
RESET

ckoute £ F L& L F L F L F L F L F L f L

CLKOUTD3 1 e

SRNE

%= 5-3 rPLL ¥ /48

ZH 4 H{E i F BRE Eipu

FCLKIN "3"~"500" "100” S B PR

IDIV_SEL 0~63 0 IDIV 73 i R HEH SN E
IDIV 7340 R B S S
Bl sh S EHNE Tk

- RS Ve ¥

DYN_IDIV_SEL “true”, "false” | "false” false: s, BILHEZAL
IDIV_SEL
true: Zh3s, HIEFES
IDSEL

FBDIV_SEL 0~63 0 FBDIV 7l R S W A
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ZH 4 B {E ¥ BiMAE iR
FBDIV 734l 5 £ i a2 |
SRS NG 5L
. j( N 27/;%"
DYN_FBDIV_SEL "true”, "false” | “false” false: fifa, I 240
- - FBDIV_SEL
true: a4, HIERGES
FBDSEL
2,4,8,16,32,48
ODIV_SEL ,64,80,96,112, | 8 ODIV 7 2 HE A& E
128
ODIV 73 2 H 1561 2
BB SERNE 5 IR
. ;(< N Xj%"
DYN_ODIV_SEL "true”, "false” | “false” false: fifa, HIZHFZH
ODIV_SEL
true: N7, WIERGES
ODSEL
PSDA_SEL "0000"~"1111” | "0000” FAALERAS
DUTYDA SEL "0010"~"1110” | "1000” 2 LR A TR
NS S AE NAHALAN
DYN_DA_EN "true”, "false” | “false” R
B - rue-, rtaise alse false: %%%E%'J
true: &35
CLKOUT i J7 ) %
CLKOUT_FT_DIR 1'b1 1'bl ‘ BRTHEE
1'bl: W&
CLKOUT il &k &
CLKOUT_DLY_STEP |0,1,2,4 0 CLKOUT_DLY_STEP*del
ay(delay=50ps)
CLKOUTP i 77 )1
CLKOUTP_FT_DIR 1'b1 1'bl ‘ WA FEE
1'bl: W&
CLKOUTP il R X E
CLKOUTP_DLY_STEP | 0,1,2 0 CLKOUTP_DLY_STEP*d
elay(delay=50ps)
DYN_SDIV_SEL 2~128 (%0 | 2 SDIV 7 SR HE AW E
CLKFB SRk
snternal internal: >k H A & CLKOUT
i) " ” /~7E|'_|1
CLKFB_SEL vexternal’ internal St o
external: >k H /M E S &
Jb
(27
"CLKOUT”, " . g
CLKOUTD_SRC OLKOUTP” CLKOUT” | CLKOUTD k%%
"CLKOUT”, . , S
CLKOUTD3_SRC “OLKOUTP” CLKOUT” | CLKOUTD3 K5 ik+%
520% rPLL, CLKOUT H. %
CLKOUT_BYPASS "true”,’false” | "false” #H CLKIN

true: CLKIN %% rPLL B
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SH 4 H{i ¥ BRiME iR
fEHT CLKOUT
false: IFE &R
2% rPLL, CLKOUTP H
K H CLKIN
CLKOUTP_BYPASS "true”,"false” "false” true: CLKIN 5% rPLL B #%
YEFF CLKOUTP
false: IE R
=% rPLL, CLKOUTD H
Bk H CLKIN
CLKOUTD_BYPASS "true”,"false” "false” true: CLKIN 5% rPLL B #%
{EFF CLKOUTD
false: IE R
"GWI1N-1",
"GW1NR-1”,
"GW1N-1S",
"GWI1NZ-1",
"GW1NS-2”,
"GW1NS-2C”,
"GW1NSR-2",
"GWI1NSR-2C
"GWINSE-2C
!!’ ||GW1N_4”,
"GW1N-4B”,
DEVICE "GWINR-4", | "GWI1N-4" | Sef}ik+%
"GWI1NR-4B”,
"GWI1NRF-4B
”, lIGWlN_g”,
"GW1N-9C”,
"GW1NR-9”,
"GW1NR-9C”,
"GW2A-18",
"GW2AR-18",
"GW2A-55",
"GW2A-55C",
"GW2AN-55C
% 5-4 IDSEL i S ¥ xR
IDSEL[5:0] IDIV Z% 1
111111 1
111110 2
111101 3
111100 4
111011 5
111010 6
111001 7
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IDSEL[5:0] IDIV Z4{E
111000 8
110111 9
000000 64

& 5-5 FBDSEL iz O 2 ¥x %
FBDSEL [5:0] FDIV Z%{H
111111 1
111110 2
111101 3
111100 4
111011 5
111010 6
111001 7
111000 8
110111 9
000000 64

% 5-6 ODSEL in 1 8 Bz A&k
ODSEL [5:0] ODIV i
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 S HiA%x %R
L3 PSDA_SEL i 1 PSDA & & AR 1
0000 0°
0001 22.5°
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S 3 PSDA_SEL i 1 PSDA & & AR 1
0010 45°
0011 67.5°
0100 90°
0101 112.5°
0110 135°
0111 157.5°
1000 180°
1001 202.5°
1010 225°
1011 247.5°
1100 270°
1101 292.5°
1110 315°
1111 337.5°
#F+® 5-8 rPLL H=LL S HHBE AR

S# DUTYDA_SEL & E G LR EE (/16D
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

AR RES B R E. Hln, MR % E 407 (0000)
I, 509% i 5 L B 9787 (1000). HIAAHES (K1 E AL "180° 7, 50% i 43 L

[ & 9"0” (0000,
Nl A&

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

PSDA [3:0])-
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® % DUTYDA [3:0]< PSDA [3:0]ff, DutyCycle=1/16 x (16+ DUTYDA
[3:0]- PSDA [3:0])-

e
A2 ¥ DutyCycle = 0, 1, 15 iX =Fh i .

Al LLid v 1 FDLY [3:0]8h 4% il th i £ CLKOUTP fIIEiR . f—
10 0.125ns. HELEHBRELIME (FEES CLKOUTP i /5 T4
NIHEDD AEEET (4055 CLKOUTP MR A 4.

#< 5-9 rPLL R S HIAER R
%0 FDLY [3:0] (GW1N-1/GWIN-1S) | i%H FDLY [3:0](H A28 | 2EiR D4
0000 1111 0
0001 1110 1
0010 1101 2
0100 1011 4
1000 0111 8
[FREHIHE
Al DA B ek R iE, tha] LLilid IP Core Generator T. A7,
Verilog #i4k.:
rPLL rpll_inst(
.CLKOUT(clkout),
.LOCK(lock),
.CLKOUTP(clkoutp),
.CLKOUTD(clkoutd),
.CLKOUTD3(clkoutd3),
.RESET(reset),
.RESET_P(reset_p),
.CLKIN(clkin),
.CLKFB(clkfb),
.FBDSEL (fbdsel),
IDSEL(idsel),
.ODSEL (odsel),
.PSDA(psda),
.DUTYDA(dutyda),
.FDLY((fdly)
);

defparam rpll_inst.FCLKIN = "50";
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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”;
defparam rpll_inst DUTYDA_SEL = "1000";
defparam rpll_inst. CLKOUT_FT_DIR = 1'b1;
defparam rpll_inst. CLKOUTP_FT_DIR = 1'b1;
defparam rpll_inst. CLKOUT_DLY_STEP = 0;
defparam rpll_inst. CLKOUTP_DLY_STEP = 0;
defparam rpll_inst. CLKFB_SEL ="external";
defparam rpll_inst. CLKOUT_BYPASS = "false";
defparam rpll_inst. CLKOUTP_BYPASS = "false";
defparam rpll_inst. CLKOUTD_BYPASS = "false";
defparam rpll_inst. DYN_SDIV_SEL = 2;
defparam rpll_inst. CLKOUTD_SRC ="CLKOUT";
defparam rpll_inst. CLKOUTD3_SRC = "CLKOUT";
defparam rpll_inst. DEVICE = "GW1N-4";

VHDL 4k

COMPONENT rPLL
GENERIC(

FCLKIN:STRING:="100.0"
DEVICE:STRING:= "GW1N-4";
DYN_IDIV_SEL:STRING:="false";
IDIV_SEL:integer:=0;
DYN_FBDIV_SEL:STRING:="false";
FBDIV_SEL:integer:=0;
DYN_ODIV_SEL:STRING:="false";
ODIV_SEL:integer:=8;
PSDA SEL:STRING:="0000"
DYN_DA EN:STRING:="false";
DUTYDA _ SEL:STRING:="1000";
CLKOUT_FT_DIR:bit:="1";
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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);

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;

CLKOUTD3:0OUT 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",
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)

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

PORT MAP(

CLKIN=>clkin,
CLKFB=>clkfb,
IDSEL=>idsel,
FBDSEL=>fbdsel,
ODSEL=>o0dsel,
RESET=>reset,
RESET_P=>reset _p,
PSDA=>psda,
FDLY=>fdly,
DUTYDA=>dutyda,
LOCK=>lock,
CLKOUT=>clkout,
CLKOUTD=>clkoutd,
CLKOUTP=>clkoutp,
CLKOUTD3=>clkoutd3
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7E IP Core Generator FtifH, Bdi"rPLL”, LA l<s SR rPLL (4H
AT B,
IP i &

1F IP Core Generator Ft i # X5 "rPLL”, 38 H rPLL [J"IP Customization”
W I. ZE " File” Bl EHE. "Options” Bt B AEF b I S~ HER, 40
5'4 Fﬁ/j—:\‘ o

[#] 5-4 rPLL B9 IP Customization & OZ5#3

% IP Customization ? x
R
rPLL 5]
File
Device:  [GWIN4 | Part Number: [GwiN-Lv4aN8sCs/1S |
Create In: |EAfpga_projectisreigawin_rpll |[=
File Name: | gowin_rpll | Module Mame: | Gowin_rLL |
Language: [arbn -
Opti
General CLKOUT
Mode [ Bypass
@® General Mode () Advanced Made Expected Frequency (3.125~500): [400.000 :
: Tolerance (3): 00 -
ol . PLL Phase And Duty Cycle Adjustment
® Dynarmic O st VCO Divide Factor
[J PLL Reset [ PLL Power Down
nitial Value: |2
LN Static 2
Clock Frequency (3~400): [100.000 =
» Actual Frequency:
Divide Factor
CLKOUTP
[ Enabls CLKOUTP | | Bypass
Phase And Duty Cycle Adjustment (Static)
Phase (degree): 0.0
Calculate v
[ e

File fc B HEFH THC & r=24E 10 1P 8ot U AR %15 B rPLL 1 File it & AE
FI{# F A1 DQCE #iti254LL, 1555 DQCE " i File it BEAE.

2. Options fit B AHE
Options AL EHEH T H P H e XELE IP, Options ELEHEWIE 5-4 s

® General: FCE MM SR, BB KB ARG A b 2 LE A B 1)
A, FSHEAATAE PLL Reset.

"Mode” EIIACE IP Core FLE HIB, CFF—MBizl"General
Mode” HlE i i"Advanced Mode”. — A= oy N A\
PR AN R, A B EA R RS =k
HEGE TR P, RV NS AR A [ 73490 22 5015 21 T
HH 0 H A

- "PLL Phase And Duty Cycle Adjustment” i Ac & % H 1) 5 25
LEAIAR A7 R A, SCHRFBNAS L Dynamic” A %
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"Static”;
- "PLL Reset” i&TifL & rPLL [f] Reset {#i fEfT;

- "PLL Power Down” &Mt & reset p i LI{# rPLL 4bF-5 Hps
Ko

CLKIN: AL & rPLL % NBF 2SR, 2 S48 1% B A1 IDSEL Reset

e 2

- "Clock Frequency (BIZRIGED” B AN #04R, ol
device 1 7E;

- "Divide Factor” nJ7Em R FECE S, RishER A
"Dynamic” FIE M "Static”, ErASH N A iL B 58S 501
EAREUE, JUE )y 1~64. % CLKOUT % H 45 2 A 78 45 B device
FORIVEEN, HdiCalculate” 5{"OK”, <R L~
s #5 CLKIN/IDIV ISR ATEAR B device # 3K [ Clock
Frequency JE[E Py, #di"Calculate” 5{"OK”, 43R % [
PORER

CLKFB: MC&E rPLL S s 4ns 4.

- BCE R VR, "Source V& I A& £E Internal A1 External;

- "Divide Factor” AJ7E SN FECE BSH, THRahER A
"Dynamic” FI A1z Static”, #AHE T AT ELE A5 E0T)
HAAHME, VN 1~64, BLEAGIER, Hdi"Calculate” %41
B"OK” %4, i HitnE IR 1%,

Enable LOCK: fiifig LOCK i .

CLKOUT: ME rPLL frti B bR, BE VCO 2%, M E ¥

HH A A R B RO 2 5

- "Bypass” %I A FC B iy H IR 55 B DD RE

"Expected Frequency (AZEuHD” £ — e =0T Ao B IHE M 4

H 8 CLKOUT B, JuH f device i€

- "Tolerance (%)” BCE CLKOUT HWIEEZ M1 H i SE PR i
) VR R 2

- "VCO Divide Factor” 7E &=t T E VCO SH s At
X"Dynamic” FIEAE R "Static”, #AE T AL E 441551
W BAREUE, A 2/4/8/16/32/48/64/80/96/112/128, Mt E A
EHIN, Fdi"Calculate” B{"OK”, <9 HRNE R R.

- "Actual Frequency” EIRZ&THE A HE CLKOUT SERRSNZ, TG
mHPE .

CLKOUTP: [ & I 2h RO S5, T EARR I B AR A 5

A SH, R GEAIRE I B Reset.

- "Enable CLKOUTP” & Ijific & AH#% i £y H 1 BE s
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- "Bypass” &I E A FL I Bl 55 B ThRE (L fE s

- "Phase And Duty Cycle Adjustment (Static)” A 7E#f AR T
B B AL (Phase (degree)) #1545k (Duty Cycle);

CLKOUTD: it & 43 AT Bl H OB Bl T 282 300 58 A A e iy L A3

R, BCE o I Bl o e 28, SRR B B Bl H ) Reset.

"Enable CLKOUTD” i Iiific & 43 Al S tH 4 5 ;

"Bypass” 1EIRC B 7 A e ) 5% B8 T RE 14 RE ;

"Source” JETIACE 7 A Eh A tH B BPdE, BTk CLKOUT i

CLKOUTP;

- "Expected Frequency (FiZJuE)” 7£—Motsi 0T Bl & EE 1K 7
AT B AR, YU H device HiE

- "Tolerance (%) ” M E 4> #iist bk H BB A5 2 A0 55 1 1 Sz om
AP VPR ZE s

- "Divide Factor (2~128) 7 7E =g ibi= T AL B 2 Sies b H 16 5
WAL, VoY 2~128 IR ) EE, W& a8 55"0K” 2
PEIREE R

- "Actual Frequency” i/~ 2 T 54T H 1 3 S v it (1) SEPRATTEE
LB E

CLKOUTD3: it & = 73 At Sfrfigy L PR A i

- "Enable CLKOUTD3” JEIiAC & — /A Bh A g s

- "Source” EINACE =/ AT R e B BPYE, Wi CLKOUT A
CLKOUTP,

Calculate: THE 4ETACE B &H .

- —E"General Mode” T, AR i AR LG L 40 A
SH. SN VCO 28, 1H5 1 S bR A A B AR AN
SR, Hii"Calculate” %41l J5 &3 "error” & O $E/REE 1R,
AR TN VAR AR

- fEEmZEA"Advanced Mode” T, i1H A E HIES SIS H
TS A VCO Z2He A, HAGH, #ii"Calculate”,
i error” & RN 1R AHECEIER, Fdi"Calculate”, HH
H"info” & D42 I E R -

Uit 1 2R AE &

i 2 7R AE B B IP Core FOMEC & 45 B~ BIAE B, B N o AN 5
R ¥E Options FC & s2i 881, WK 5-4 Fios.

IP 4 R34

IP & HACE e, 74 A E M "File Name ™ 44 I =430, BA
ERIABC B BT 4
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[ ]
g

IP Bt 34" gowin_rpll.v” A5E 31 verilog #i8, HRIZFH 1K) 1P AL E
PR SR T rPLL;

IP Vit AR S gowin_rpll_tmp.v, J9FH P3R4 1P B8 P AR AR 52
4

IP il & S "gowin_rpllipc”, ARl in#k iz o4t 1P HEATECE .

Nl B PR EETE S & VHDL, PR TN 4 5 48 8 .vhd
5.2 PLLVR
5.2.1 [RIENTR

i FPGA #4t 7 PLLVR (Phase_Locked Loop with regulator, 7 Hi

PR BT ER ), B AN N 10 25 IS 5 32 R % N SRR 15 5 14
AL o

yTofazh g
< 5-10 PLLVR ER &%

EN S £ wF

NEEIE®
(LittleBee®) GWINSER-4C

GWINS GWI1NS-4, GWINS-4C, GWINSR-4, GW1NSR-4C,

Theesmid

o7 PR B L AR A CREPIURT 7 A0 S0 7 AR AN R AR L AT 3R F i I o

PLLVR & IR IA ) PLL, 7] 3% 25 52 s N B B gt A7 i S AR A7 1 2B

PLLVR HIPEREMN T -
PLLVR ] X% AR CLKIN BEATHREEE (EHAa50, AR

Wr:

ferkour = (fewkiv * FBDIV) /IDIV

fvco = ferkour * ODIV

ferkourp = ferkour/SDIV

ferp = feukin/IDIV = fergour/FBDIV

foLkn FHIART 8 CLKIN #1%, focour A CLKOUT HI CLKOUTP B 8152, fo koutn
N CLKOUTD 4%, forp 4 PFD SEAHMIZE

IDIV. FBDIV. ODIV. SDIV AA[E /52 SEFR ) 43 A 2 0, BIeT 3 8 54N [H] 4345 &
ORI R N B 5.

PLLVR HIMRIL R 0] 3% FPGA /Z i 2047 F i
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¥ O R E

5-5 PLLVR i O R=E

CLKIN ——>|
CLKFB ——>
RESET ——»|
RESET P ——>|
FBDSEL —§ >
IDSEL —7% >
ODSEL —75 ]
DUTYDA —4 |
PSDA —75
FDLY —7 |
VREN ——>

o o

N o

Eo

PLLVR

——» CLKOUT

——> CLKOUTP

—» CLKOUTD

> CLKOUTD3

—— LOCK

IwONE
3R 5-11 PLLVR g O43
Uity 11144 110 it
CLKIN Input ZEN NG T
CLKFB Input S B AE 5
RESET Input PLLVR R B MNGE S, =AM
PLLVR %W (Power Down) H#iA{55, w&H AR,
RESET_P Input Ztkgigzgifgﬁfpfc’Lsgﬁi&gﬁgﬁuﬂig i A
0.
FBDSEL[5:0] input Zjiiigzéﬁg EFLBODIV B, Yol 0~63, SZBR{EN
IDSEL[5:0] Input sz IDIV HUE, VEl 0~63, SEFrfEy 64-IDSEL.
Fhasis
ODSEL[5:0] Input f:gllﬁsﬁgcz)zgsﬂig%,112,128o
DUTYDA[3:0] Input G S REBE S
PSDA[3:0] Input A AR BES
FDLYI[3:0] Input F AR AE IS B A5 B AE 5
VREN Input PLLVR BRI RE(E 5, A .
CLKOUT Output | PLLVR i4hia (s 5
LOCK Output | PLLVR #iiEfanfE S, 1 RpBig, 0 Rkl .
CLKOUTP Output | PLLVR 5 A3 FHALAT o 25 LU 8 () i s A5 5
ot -
cLouTD | output Et%%ip S?Z.fﬁvﬁi’f\l?“%?é”&;uHSLKES”EZ
vE!

UG286-1.9.3
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CLKOUTD3 £ CLKOUT 8 CLKOUTP &34 3 04 i i 855, H 5 CLKOUT 8§
CLKOUTP Wi 7= R 1] S5 rPLL.

SRNE
%% 5-12 PLLVR 281+

SR

M fE v

NN e

i

FCLKIN

3~500

100

eI ES

IDIV_SEL

0~63

IDIV 73 I R B S WE

DYN_IDIV_SEL

"true”, "false”

"false”

IDIV 73431 2 B A 12 )
SSRGS IE
*

false: i,
IDIV_SEL

true: I,
IDSEL

b S

HlEFES

FBDIV_SEL

0~63

FBDIV 73l R B S
B

DYN_FBDIV_SEL

"true”, "false”

"false”

FBDIV 735 R H i 4%
S SEHE S
bk S

false: 4%,
FBDIV_SEL
true: I,
FBDSEL

HIBAEE S

HlEFES

ODIV_SEL

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

ODIV 733 ZE S R B

DYN_ODIV_SEL

"true”, "false”

"false”

ODIV 7345 2 U 45 4 il
SR E BB HE Tk
£es

false: ¥4, BlIEFESH
ODIV_SEL

true: Zhas, HIERHGES
ODSEL

PSDA_SEL

"0000"~ "1111”

"0000”

RO A 1 5

DUTYDA_SEL

"0010"~ "1110”

"1000”

A L A T A

DYN_DA_EN

"true”, "false”

"false”

RN AAG S E AL
AT 2 LR 2
false: A5

true: NI

CLKOUT_FT_DIR

1'bl

1'bl

CLKOUT i 7y m ik &
1'b1: &

CLKOUT_DLY_STEP

0,124

CLKOUT il REiX &
CLKOUT_DLY_STEP*d
elay(delay=50ps)

CLKOUTP_FT_DIR

1'bl

1'bl

CLKOUTP ki 77 n) %
B

45(103)




5 RGN f

5.2 PLLVR

UG286-1.9.3

ZH 4 NG IEREN | BNE E1:p
1'b1: &
CLKOUTP filiifil & %%
CLKOUTP DLY STEP | 0,1,2 0 =
- - CLKOUTP_DLY_STEP*
delay(delay=50ps)
DYN_SDIV_SEL 2~128 (fH%0D) 2 SDIV /MR 5 FSRE
CLKFB k% £
vinternal® internal:>k 5 P95
CLKFB_SEL Jniemat , "internal’ | CLKOUT J i
external o
external: >k H4MTE S
S
"CLKOUT, . , e
CLKOUTD_SRC "OLKOUTP” CLKOUT” | CLKOUTD Rk %
"CLKOUT”, n i ~SIEVIE S
CLKOUTD3_SRC “GLKOUTP” CLKOUT” | CLKOUTD3 kst
32 PLLVR, CLKOUT
H¥#kH CLKIN
true: CLKIN 3%
CLKOUT BYPASS "true”, "false” "false”
- PLLVR EHE/EHT
CLKOUT
false: IF¥#i=
3% PLLVR, CLKOUTP
HH#kH CLKIN
" . » " R true: CLKIN %1%
CLKOUTP BYPASS true”, "false false N
- PLLVR HE#E/EHT
CLKOUTP
false: IE &R
%% PLLVR, CLKOUTD
H¥#kH CLKIN
true: CLKIN 223
CLKOUTD BYPASS "true”, "false” "false”
- PLLVR Ef/ERHT
CLKOUTD
false: 1EHHiz
"GW1NS-4",
"GW1NS-4C”. )
DEVICE "GW1NSR-4", ,,GW1NS'4 PR
"GW1NSR-4C”,
"GW1NSER-4C”
V|

IDSEL. FBDESL. ODSEL i [1 M S HU R,

H%% rPLL.

FRALAN 5 2 L R IR R 55 5 rPLL AH I,
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[RiEHIE

Al LB AL RIS, WA LB IP Core Generator 1. B =4,

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),

.IDSEL(idsel),

.ODSEL (odsel),

.PSDA(psda),

.DUTYDA(dutyda),

.FDLY (fdly)
);
defparam pllvr_inst.FCLKIN = "50";
defparam pllvr_inst.DYN_IDIV_SEL = "false";
defparam pllvr_inst.IDIV_SEL = 0;
defparam pllvr_inst. DYN_FBDIV_SEL = "false";
defparam pllvr_inst.FBDIV_SEL = 1,
defparam pllvr_inst.ODIV_SEL = 8§;
defparam pllvr_inst.PSDA_SEL ="0100";
defparam pllvr_inst DYN_DA_EN = "false";
defparam pllvr_inst. DUTYDA_SEL = "1000";
defparam pllvr_inst. CLKOUT_FT_DIR = 1'b1;
defparam pllvr_inst. CLKOUTP_FT_DIR = 1'b1;
defparam pllvr_inst. CLKOUT_DLY_STEP = 0;
defparam pllvr_inst. CLKOUTP_DLY_STEP = 0;
defparam pllvr_inst. CLKFB_SEL ="external";
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defparam pllvr_inst. CLKOUT_BYPASS = "false";
defparam pllvr_inst. CLKOUTP_BYPASS = "false";
defparam pllvr_inst. CLKOUTD_BYPASS = "false";
defparam pllvr_inst.DYN_SDIV_SEL = 2;

defparam pllvr_inst. CLKOUTD_SRC = "CLKOUT";
defparam pllvr_inst. CLKOUTD3_SRC ="CLKOUT";
defparam pllvr_inst.DEVICE = "GW1NS-4";

VHDL #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";
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;
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);

END COMPONENT;
uut:PLLVR
GENERIC MAP(

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;
CLKOUTD3:0OUT 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",
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)

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=>fbhdsel,
ODSEL=>o0dsel,
VREN=>vren,
RESET=>reset,
RESET_P=>reset_p,
PSDA=>psda,
FDLY=>fdly,
DUTYDA=>dutyda,
LOCK=>lock,
CLKOUT=>clkout,
CLKOUTD=>clkoutd,
CLKOUTP=>clkoutp,
CLKOUTD3=>clkoutd3

{E IP Core Generator Ftli#4, #¥.d"PLLVR”, A4 2~ PLLVR
FAH A S,

IP i &

7E IP Core Generator 5 # W #"PLLVR”, 24 PLLVR [1"IP

Customization” & M. %% HALFE"File” BLEHME. "Options” At BEAE. ¥
SoRHEEI R Help” #41, il 5-6 ATaw.
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& 5-6 PLLVR B IP Customization & 04544
i IP Customization T x
PLLVR &
File
Device:  [GWINS-4 | Part Number: [Gwins-tvaqnaeace/is |
Create In: |E:\fpga_project\src\guwin_pllw |
File Name: |gowin_p\|vr | Module Name: |Guwin_PLLVR
Language: |Verilog -
Opti
General cLKouT .
Mode [ Bypass
® General Mode () Advanced Mode Expected Frequency (3.125~600): | 400.000
Tolerance (%): 0.0

UG286-1.9.3

PLL Phase And Duty Cycle Adjustment
VCO Divide Factor

(® Dynamic O Stat
[ PLL Reset [ PLL Power Down [ PLL Regulator nitial Value: |8
St: 2
CLKIN
Clock Frequency (3~400): Actual Frequency:
Divide Factor CLKOUTP
Dyr [] Enable CLKOUTP | | Bypass
" Phase And Duty Cycle Adjustment (Static)
o Phase (degree): 0.0 v
< >
Cancl
1. File BCEME

File FC B HEAH TECE =48 1P Bt XA AH 15 B PLLVR | File AL &
HEF) 8 FH A DQCE #2115 7% DQCE H1(1 File AL B AE .

2. Options At BAHE
Options it B AE T 7 EH € XA E IP, Options At B HEUI A 5-6 firs.
PLLVR B¢ EAE A AT rPLL BEERSEABL, #8275 rPLL H 1 Options fic &
HE. b PLL Regulator &3 .

3. I ERIEE
vy IR 7R HE B 7R 1P Core FOFCE 25 SR BIAE KT, Fan N oy 1104k
FR¥E Options FC & SLiF B HT, a1l 5-6 Frr.

IP 4 B3
IP & OECE SR, 724 LARC B S File Name” iy 44 1 = AN S0, LA

BONEC E AT 4

® P it 3 "gowin_plivr.v” N5E ¥ verilog #EEk, A4 7 RO 1P it &,
FEAE SR PLLVR;

® P it AR ST gowin_plivr_tmp.v, JyFH PR 1P it AR
A

® P fid & fF: "gowin_plivripc”, FRIINEZ ST IP #E T E

!

e B RIS S & VHDL, U= AR RGP AN SO 44 JE 2808 .vhd
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rz FPGA $24E T BUAHIA PLLO, SCRFVUBSIpRAH, w4552 (0%

NIRRT AR AL e EE i

B
& 5-13 PLLO EA =4
NS £V WAE
GWIN GW1IN-2, GW1N-1P5,
/NE IS (LittleBee®) GW1N-2B, GW1N-1P5B
GWINR GWINR-2, GW1NR-2B
JREE® (Arora) GW2AN GW2AN-18X, GW2AN-9X
IheEHd

PLLO SO DU ek th i, T45 € A NI B b AT I BAR AL R L o

SO PRI (IR 2450 S8R AR AN R A L AT ) it B ol
A EAG P IER R B, NI BIR A ZHZ M EPGA S 207 T/ 4t
R R AT R AL

PLLO 7] PLX#r ARS8 CLKIN #EATHIR AR (A 550), HE AR

LI

ferkoura = (ferkiv * FBDIV) /IDIV

fvco = fekoura ¥ ODIVA

feLkourx = fin opvx/ODIVX

frrp = fekin/IDIV = fergoura/ FBDIV

fouan HIA B CLKIN S35

folkoutx : X=A/B/CID, > A/BIC/D @i % i i 8 4%, ODIVX A A/B/C/D J#IE K
A IR HG

fin opivx @ X=A/BICID, >}y ODIVX [N, ERIAN fuco, FIRER S HEI 1451
o FEL B T

foro A PFD S04, forp f/MEA /N T 3MHZ;

IDIV. FBDIV. ODIVX N Has s 250, Bl A8 R 45 R B0k 1S 2
IR A E S .

PLLO HIARIEHIE 2% FPGA /=i 211 F s
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5-7 PLLO g OREE

CLKIN ———>
CLKFB ——
RESET ——|
RESET P ——>
RESET | ——>»
RESET S ——»
FBDSEL ﬁL)
IDSEL ﬁL»
ODSELA #) ——» CLKOUTA
ODSELB —~—»]
7 ——» CLKOUTB
ODSELC —+*—>
ODSELD —4—» PLLO > CLKOUTC
DTA ﬁLb
4 ——» CLKOUTD
DTB —#—>
ICPSEL ﬁL) —» LOCK
LPFRES ——>
PSSEL —~2—>
PSDIR ——>
PSPULSE ——»
ENCLKA ———>
ENCLKB ——>|
ENCLKC ——>
ENCLKD ——>
IwONT4E
< 5-14 PLLO #ON48
Ui 14 I/0 iR
CLKIN Input SEB NG S
CLKFB Input R R NAG 5
RESET Input PLL &&EAE S, A
RESET_P Input PLL Xl (Power Down) {55, wH AR,
RESET | Inout i IDIV K& B M5 S, B RESET ThAEA! IDIV KR AL,
- PR EEA R
RESET_S Input XY E A7 BICID iX 3 %, &L FERL.
FBDSEL[5:0] | Input BA¥EH] FBDIV HUE, il 0~63, sifa{E N 64-FBDSEL.
IDSEL[5:0] Input A IDIV BUE, G 0~63, sLBxfiy 64-IDSEL.
_ 2] ODIVA HUiE, Y5l 0~127, SKBnEN
ODSELA[6:0] | Input 128-ODSELA.
ODSELBI[6:0] | Input A5 ODIVB BUE, Jul 0~127, SEfrfE i

UG286-1.9.3
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i 11 44 110 it
128-ODSELB.
ODSELC[6:0] | Input ijg&g;gﬁgggvc B, Yol 0~127, S2PrfE N
ODSELD[6:0] | Input iﬁf@iéﬁ;\? IE, JEH 0~127, SEhrfE N
DTA[3:0] Input SAEMOAIEH] CLKOUTA ) 52 L
DTB[3:0] Input FHAEWOATEH] CLKOUTB ) a5t
ICPSEL[4:0] | Input jjjiga‘;ﬂ:é %:E%/fjfﬁﬁd» R BE A B 3 Kok,
A N S \ *
rresiza [ | ZOLTES e
PSSEL[1:0] Input AT HIFALRE 3@ E kB
PSDIR Input A EHIFAL A 7 1)
PSPULSE Input SNSRI AR shi 8 kb
ENCLKA Input i;ii&i"iﬁ%ﬂﬁ Ei:éﬂa‘%ﬂlﬂiﬁthﬁﬁ;: %ﬁ‘ﬂfiﬁﬁiﬂﬁ&ﬁﬁﬁmwﬂ#
FHAZ ¥ CLKOUTA_EN = "TRUE".
ENCLKB Input EZSE%IJ B ‘ﬁiﬁﬂw#iﬁ&%ﬁé‘: %f&iﬁﬁﬁiﬂ%&ﬁ’ﬁému L)
T AZ % CLKOUTB_EN = "TRUE".
ENCLKC Input fjiiﬂzﬁ%u C i@fﬁiﬁ%ﬂlﬁiﬁﬂjﬁ?‘é’: %ﬁf?ﬁﬁiﬂ%&ﬁﬁ%mﬂﬁﬁa‘
T AZH CLKOUTC_EN = "TRUE".
ENCLKD Input ziﬁéﬁﬁu‘p tﬁiﬁﬂ#%ﬂhiﬁtﬂﬁﬁﬁi %f&?ﬁﬁﬁiﬂﬁ&ﬁﬁﬁ%ﬂﬂ@ﬁa‘
T A28 CLKOUTD_EN = "TRUE",
CLKOUTA Output | A JEE R 8
CLKOUTB Output | B I8 iE B 8
CLKOUTC Output | C JdE i i
CLKOUTD Output | D JEIE B Bh H
LOCK Output | PLL#Efn~ES, 1 £R8iE, 0FRRKM
SHNE
#*® 5-15 PLLO S8 N 44
¥4 BEYEH | BUME ik
FCLKIN "3"~"400” | "100.0” Z I B E (MHZ)
IDIV_SEL 0-63 0 ;[‘j)nl/fg\f;ﬁ%%&zﬁ%%&iﬁﬁ, Xt I S BUfEL
IDIV 7345 Z H i s 42 ) S B el ah 545
oYN_IDIV SEL | TRUE' | g gpe | MR 5AIE
— = "FALSE” FALSE: ##, RElk#Z%( IDIV_SEL
TRUE: zh#, BIiE#(5 5 IDSEL
FBDIV_SEL 0~63 0 FBDIV 7 R AU EF A T, 0 B S FREX
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ZH 4 HUEa R | BRAME ik
N 1~64
FBDIV 741 R 5 36| S HEkish 4
DYN FBDIV SEL | JRUE" |ueh spr Pl i
- - "FALSE” FALSE: &, Rli&#£ 241 FBDIV_SEL
TRUE: #h%s, Bli&#55 FBDSEL
ODIVA_SEL 1~128 4 ODIVA 73Sl R B S I E
ODIVA 7 il &2 HFp A i S 3 s &
"TRUE”, |, | IEHE Tk
DYN_ODIVA_SEL [.pp g | "FALSE" | EalsE: #25, Hi3t4# %% ODIVA_ SEL
TRUE: #h%s, RBliE#{55 ODSELA
ODIVB_SEL 1~128 4 ODIVB 73 il & E A E
ODIVB 7l & i A1 H S Bk ah &
TRUE" EHME SRR
DYN_ODIVB_SEL | .o ‘op> | "FALSE” | FALSE: #ids, HEfFZH
ODIVB_SEL
TRUE: %, Bli&#{55 ODSELB
ODIVC_SEL 1~128 4 ODIVC 7 i 2 B 1w B
ODIVC 73 2 F e S 1w S Bl ah #&
TRUE" EHME TR
DYN_ODIVC_SEL | .0\ op» | "FALSE™ | FALSE: i, HIkPEZ4
ODIVC_SEL
TRUE: zh%s, BliE#E(E5 ODSELC
ODIVD_SEL 1~128 4 ODIVD 73S 2 Hh A R &
ODIVD 73 R FiFr A 14 S Bl ah &
TRUE" G ik
DYN_ODIVD_SEL | .o, gp» | "FALSE" | FALSE: #ds, Bli&f24
ODIVD_SEL
TRUE: 3%, BliE#E(ES5 ODSELD
CLKOUTA_EN TRUB, T wrRuer | A s i bl e i
— "FALSE”
CLKOUTB_EN "TRUE", "TRUE” B i I e i e
— "FALSE”
"TRUE”, |. , o L p s
CLKOUTC_EN . ' | "TRUE C IEIE#him H fH e
FALSE
CLKOUTD EN TRUB, [ wrpuer | D st s i
- "FALSE”
A JBIE 52 RO S S HEish &
EHE kR
"TRUE”, |. , | FALSE: ¥4, HIGESH
DYN DTA SEL " | "FALSE
—= 1A FALSE CLKOUTA_DT_DIR &
CLKOUTA_DT_STEP
TRUE: #h%s, BliEE(ES DTA
"TRUE”, |. , | BB S RRR SR SRS
DYN_DTB_SEL eaLSE” | 'FALSE P~
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ZH 4 HUEa R | BRAME ik
FALSE: #ids, RIkiEs%
CLKOUTB_DT_DIR &
CLKOUTB_DT_STEP
TRUE: zh%s, HI%EF(ES DTB
A B 5 A ELER AR O A
1'b1: + HAELE N, DL TR
SLKOUTA—DT—D' 1'bl, 1'b0 | 1'b1 #HE
1'00: - S tekb, DU R 655 3
1
B i IH 5 245 L A O 7 1)
1'bl: + HZEEBEIN, DA BT 55 3k
SLKOUTB—DT—D' 11, 1'b0 | 1'b1 W, R BRI
1'00: - S ekb, DU BRI 655 3
W, R ETHE
EEKOUTA_DT_ST 0,124 0 A JEIE 52 e ER SRR P K, 425 50ps
%E,OUTB—DT—S 0124 |0 B JHIE 5 4 LR S TORD K, A28 50ps
. . ODIVA %t NI 2l £
cLkaIN_SEL | 229921 | 200 2'b00/2'b01: 3K [ VCO #ith:
’ 2'b11: &K E CLKIN
A JEIE R H BRI R
CLKA OUT_SEL | 1'b0, 1'b1 | 1'b0 1'b0: 2K H ODIVA fi
1'bl: %8P 55 Bk H CLKIN
ODIVB i NIk s ik 3%
2'b00,2'b . O - s n
' 2 2'b01: Vv
CLKB_IN_SEL | 01,210, | 2'b00 b00/2101: K VCO firil
b1l 2'b10: 2k H CLKCAS_A
2'b11: 55K H CLKIN
B 3 18 i 1 N b ke 5 ik 4%
CLKB_OUT_SEL |1'b0, 1'b1 | 1'b0 1'b0: >KH ODIVB %t
1'bl: %y E PR35 K B CLKIN
ODIVC iy NI e s i £
2'b00,2'b . . . "
' 2 2'b01: vV l
CLKC_IN_SEL | 01,210, | 2b00 000/2b01: K VCO il
2b11 2'b10: ZiBikH CLKCAS_B
2'b11: %K H CLKIN
C I8 % s b St Y e %
CLKC_OUT_SEL | 1'b0, 1'b1 | 1'b0 1'b0: K ODIVC %
1'b1: % b 4P S5 %k 1 CLKIN
ODIVD #iy N B S s i 56
2'b00,2'b : hAT - s n
, 2'b00/2'b01: VCO #
CLKD_IN_SEL 01,2'b10, | 2'b00 , i KA i
b1l 2'b10: ZkHEkH CLKCAS C
2'b11: K H CLKIN
CLKD OUT_SEL | 1'b0, 1'b1 | 1'b0 D i 78 ) B R YR

56(103)




5 RGN f

5.3PLLO

UG286-1.9.3

ZH 4 BUETERE | BRAE it
1'b0: K H ODIVD %
1'b1: 455 % Kk H CLKIN
;I\ICITERN CLKFB SRif it £
"INTERN o - o
CLKFB_SEL "EXTER | AL” INTERNAL: kKH W F.E Cl_KOUTA Sk
NAL” EXTERNAL: K H Ah(E 5 S5t
"TRUE”, |. N
DYN_DPA_EN eaLSEs | TALSE" | B AHES Bifine
B I IE A AL R A I S R EE S
M5 T ik
"TRUE" FALSE: i, RIEESH
DYN_PSB_SEL FALSEs | FALSE" | PSB_COARSE & PSB_FINE TRUE.
TRUE: 3%, RIE#E DPA 35S
(PSSEL& PSDIR& PSPULSE) sk
., [FE T DYN_DPA_EN="TRUE"
C A AH O B RS B S HEE 51
M5 T ik
DYN_PSC_SEL FALSE” | FALSE" | PSC_COARSE & PSC_FINE TRUE
TRUE: 3%, BliL# DPAZIEES
(PSSEL& PSDIR& PSPULSE) sk
W, [FEF DYN_DPA _EN="TRUE"
D JdE AR A7 A R FR S S e S
M5 Tk
"TRUE” FALSE: i, RIEHESE
DYN_PSD_SEL EALSEs | TALSE" | PSD_COARSE & PSD_FINE TRUE.
TRUE:Zh#s, RliL+E DPA &5 5
(PSSEL& PSDIR& PSPULSE) sk
B, [Ai 7 DYN_DPA_EN="TRUE"
PSB_COARSE 1~128 1 B iEiEAH R R A R B
PSB_FINE 0~7 0 B iEE A A E A R E
PSC_COARSE 1~128 1 C BB HF S E
PSC_FINE 0~7 0 C BB A E
PSD_COARSE 1~128 1 D EIEM A HER S E
PSD_FINE 0~7 0 D B RS R E
B i (ODIVB=2~128) 7 L i fgi
A
FALSE: 50% 525t
"TRUE”, |. » | TRUE: DYN_PSB_SEL="TRUE”"i#
DTMS_ENB " | "FALSE — b
- FALSE ® PSB_COARSE& PSB_FINE 1£%
falling edge, 45& MM REENE N
rising edge SEHELENAS 5 2 LU %
(falling edge - rising edge)
"TRUE”, |. , | CifiE (ODIVC=2~128) L= LLifA%
DTMS_ENC eaLSe” | ‘FALSE et
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ZH 4 BUETEH | BRE i)
FALSE: 50% /i %t
TRUE: DYN_PSC_SEL="TRUE"I}#
# PSC_COARSE& PSC_FINE fF A
falling edge, Z5&shAMALEAE R
rising edge SEILBNES 23 L #E
(falling edge - rising edge)
D i (ODIVD=2~128) /&7 HLiff%k
fiihe
FALSE: 50% /5 %5 tb
DTMS_END ::TRUE .| "raLsE” | TRUE: DYN_PSD_SEL="TRUE"H}#%
FALSE ® PSD_COARSE& PSD_FINE /E#
falling edge, 45i& 3 MHALIAEAE N
rising edge SCILANAS (5 725 LL %
(falling edge - rising edge)
"TRUE”, |. , | HRESIBME S RESET I, & ZH
RESET_I_EN 'FALSE" | TALSE" | RESET 11, %58k Ny TRUE
“TRUE" flifesh B (55 RESET_S, & B4fi
RESET_S_EN eaLSEs | FALSE" | RESET_SuiH, FilfixZHih
TRUE
ICPSEL #& it S HEish&EHE S
"TRUE”, |, , | &
DYN_ICP_SEL  luparspr | PALSE' | palsE: 25, micsss%1cP SEL
TRUE: zha, Rlik#shA{5E5 ICPSEL
ICP HLiF A E
5'HXXXX : S et A
, BOXXXXX: o # b2 Hah it HIF i E
ICP_SEL X, SEXXXX | sy
- 5'b00000 | X o= o
~5'b11111 5'b00000~5'011111: F J7# % HAT &
&, IREFREESHEANRE
LPRREF a5 6| S8 ais) S G
"TRUE” S
DYN_RES_SEL EALSE | TALSE™ | FALSE: fitds, WIiE#HZH( LPR_REF
TRUE: 3%, HIEHIESES
LPFRES
7'BXXXX
XXX,
7'b00000
00(R0),7'
b000000 LPRRES &3 E
1(R1),7b T'OXXXXXXX: Fonft2 E shit 5
0000010 | 7pyxxx | it %z
LPR_REF R2),7'b00
00100(R XXX 7'b0000000~7'b1000000 (H:rr 8 ANHL
3),7'b000 ) HPERETRE, TIRERZE
1000(R4) FEXR REX \AME N BB
,7'b00100
00(R5),7'
b010000
0(R6),7'b
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LVEI=REN ERINE i

[

1000000(
R7)

%% 5-16 IDSEL i S HxIERFE

IDSEL[5:0]

IDIV # &S HUE

IDIV SZFrE

111111

111110

111101

111100

111011

111010

111001

111000

110111

| N |P|W|N|FL|O

O O [N || W[N|F

000000

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

FBDSEL [5:0]

FBDIV §# &2 HUE

FBDIV SEFrAE

111111

0

1

111110

111101

111100

111011

111010

111001

111000

110111

0| NP W|IN|F

Ol N[ WIN

000000

3% 5-18 ODSELX (X=A/B/C/D) #x&¥xRE

ODSELX [6:0]

ODIVX &2 8l

ODIVX SZfnfE

1111111

1

1

1111110

1111101

1111100

2
3
4

2
3
4
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ODSELX [6:0] ODIVX # &S 4E ODIVX SEZBR{H
1111011 5 5

1111010 6 6

1111001 7 7

1111000 8 8

1110111 9 9

0000000 128 128

FEAL B

PLLO SCFFAHAAEE, I NERASHA RS S AERF TR, H
AL X B/IC/D HIE S FF. FRASAHA AEIEL % E S
PSX_COARSE #il PSX_FINE (X=B/C/D) Jks2Hl. shAHMAIHEEL(ES
PSSEL. PSDIR. PSPULSE ksz3l, PSSEL A F4=Hlik£@iE, PSDIR
FH ke e, —4 PSPULSE ki 4% DYN_FINE fn/is 1,
DYN_FINE Fiisk Rt DYN_COARSE fill 1 58y 1 #:4E, Hr
DYN_COARSE HJ{E/N 4T ODIV.

AR EE R AR PE NI AR E 15 (DL B i s,
COARSE_B<ODIVB [if, ps = (FINE_B/8 + COARSE_B)/ODIVB*360
COARSE_B=0DIVB [, ps = (FINE_B/8)/ODIVB*360
Y1

® DYN_FINE 1 DYN_COARSE # i DPA P45 S, it PSSEL. PSDIR.
PSPULSE &4 ;

® FINE_B JMifiid DYN_PSB_SEL &£ H3)4 DYN_FINE_B 2424 PSB_FINE,
COARSE_B Wiffiid DYN_PSB_SEL i34 DYN_COARSE_B Hiffi#& 2%
PSB_COARSE;

® £ CLKX_IN_SEL(X=B/C/D) k5% HaliE BN, FINE_X (X=B/C/D) ¥ 0.
o 2 LR B
PLLO zh#5 525 LLif % H BIC/ID J@iE S5, (2w R,
Duty cycle = (falling edge — rising edge)/ cycle_period

Hr falling edge I B & HERSHBE R E R e, & XN DUTY, rising
edge K67 & 2 MBS X E K PHASE Y, DYN_FINE A
DYN_COARSE #& i DPA 7= £ KN EE 5, T2 5 M AL RS 0 A OCHE A
DUTY #I PHASE fitH AT (L B @& NH)D:

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

ANES ST
® # DUTY> PHASE KJ, DutyCycle= (DUTY- PHASE) / ODIVB.
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® 7 DUTY< PHASE i}, DutyCycle= (DUTY- PHASE) / ODIVB + 1,
!

®  ODIV=1 N ASCREEhaS st B, 52 Hoh 50%:;

® ODIV>=2 i}, DUTY- PHASE R3Z#F (-0.5, 0.5)2 [ {I{H;

® £ CLKX_IN_SEL(X=B/C/D)ik#%5% B 5i& HERET, #7 ODIV(>2) A& H &5 2 A 2
50% (R P<fii P, BI/NT 50%).

= EE A

PLLO ] A/B 38 IE SR 25 LU, B 3 28 LU 5 Tal AP RSB,
SCRERRSABIASPIR T 3o SR T 1708 1'b T T REATERS, 4% EERg
TR 5 1708 1'b0 I, R ETHEIERS, (AN

#+ 5-19 PLLO &Z=EEiiBxT %

1 23 L sk 5 23 Ee o kP o5 22 Lk 38 S B R

0

-50ps
1'b0 P

-100ps

-200ps

0

+50ps
1'bl P

+100ps

AINIRPIOIAIN|IFL|O

+200ps

[1]A: 2% CLKOUTA_DT_DIR/{% 5 DTA[3] B: %[ CLKOUTB_DT_DIR/{5%5 DTB[3].
[2]A: 2% CLKOUTA_DT_STEP 555 (7 - DTA[2:0]) B: £%{ CLKOUTB_DT_STEP
{55 (7 - DTB[2:0])-
A. B & AR FEARE B, 6 B IEIE R BT 5 A RO, LA
B2, HARN P 5-8 1K 5-9 Fix.
[E 5-8 B ifiE A= L RCAR FERES ER 1'b1, KA 1)
CLKOUTA i 1 £ 4 4 f

4

CLKOUTB 4 4 4 | 4 | 4

5-9 B @8 G LA F B (RBS E A 1'b0, HKK 1)

CLKOUTA & f f f
-+
Sigm
CLKOUTB ‘F f f f
ICPSEL/LPFRES # &

PLLO Z#F ICPSEL 1 LPFRES W)W &, WUiEFASMsE. 3IASFH P
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RIS R EWE, FSNEAN X, St st I E, &=
BWEIZSHIIRYE T B H N E

ICPSEL ¥ HUE G Bl /N B2k v g i, =T AR5 N ICP1,
ICP2, ...... ICPN...... ICP31, ICP32, —1L 3214, ICP1 XN &/ HL,
ICP32 X M KT ICP MHUE, MR CLAS NECRK I ICP oK,
N #%/]N ICP /)N .

LPRRES HUH [ f/hEK, N RO, R1, R2, R3, R4, R5, R6,
R7. RO XM B R, R7 XL 5ede b Blgs LA SR -
R7->250KHz, R4->1.6MHz, R1->12MHz,

[FEBIE
A LB RSk )5, AT L@ IP Core Generator T 274,
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_li),
.RESET_S(reset_s),
.FBDSEL(fhdsel),
IDSEL(idsel),
.ODSELA(odsela),
.ODSELB(odselb),
.ODSELC(odselc),
.ODSELD(odseld),
.DTA(dta),
.DTB(dtb),
ICPSEL(icpsel),
.LPFRES(Ipfres),
.PSSEL(pssel),
.PSDIR(psdir),

62(103)




5 R4} 5.3 PLLO

.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";
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;
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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
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;
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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";

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";
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DTMS_ENC : STRING = "FALSE";

DTMS_END : STRING := "FALSE";

RESET | EN : STRING := "FALSE";

RESET_S EN : STRING := "FALSE";

DYN_ICP_SEL : STRING :="FALSE";

ICP_SEL : std_logic_vector(4 downto 0) := "XXXXX";
DYN_RES SEL : STRING :="FALSE",

LPR_REF : std_logic_vector(6 downto 0) := "XXXXXXX"

PORT (
CLKIN : IN std_logic;
CLKFB : IN std_logic:='0",
RESET,RESET_P : IN std_logic:='0";
RESET_I,RESET_S: IN std_logic:='0",
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;
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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"
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;
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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=>clkourtc,
CLKOUTD=>clkoutd,
CLKIN=>clkin,
CLKFB=>clkfb,
RESET=>reset,
RESET_P=>reset_p,
RESET |=>reset |,
RESET_S=>reset_s,
FBDSEL=>fbdsel,
IDSEL=>idsel,
ODSELA=>o0dsela,
ODSELB=>0dselb,
ODSELC=>o0dselc,
ODSELD=>o0dseld,
DTA=>dta,
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DTB=>dtb,
ICPSEL=>icpsel,
LPFRES=>Ipfres,
PSSEL=>pssel,
PSDIR=>psdir,
PSPULSE=>pspulse,
ENCLKA=>enclka,
ENCLKB=>enclkb,
ENCLKC=>enclkc,
ENCLKD=>enclkd

7E IP Core Generator Ftifith, Hd:"PLLO”, FimiA <&~ PLLO Y

iESEISY
IP id E

1t IP Core Generator #t [+ X &"PLLO”, 3 PLLO HJ"IP
Customization” & 1. %% E$E"File” BLEHE. "Options” BL B HE A 1

BAER, i 5-10 B
5-10 PLLO B4 IP Customization & A%

"% IP Customization ? x
PLLO o
% 7]
File
Device:  |GWIN-2 | Part Number: | GWIN-LVZME132XC7/16 |
Create In: |E:\fpga_pmject\sr:\gowin_pllo |
File Name: |guwin_p||c| | Module Name: ‘Guwin_PLLO |
Language: |Verilag -
Options
~
General CLKOUTA
e @ General Mode () Advanced Mode [ Bypass Enable CLKOUTA Divider
Optional Port Expected Frequency(3.125~800): (400.000
dhouts (—f= PLL Phase And Duty Cycle Adjustment Tolerance(3): 0.0
@® Dynamic () Static Actual Frequencey:
— ]3] VCO Divider Factor
[] Clock Enable Ports Sy
CLKIN nitial Value: |6
Clock Frequency(3~400): [100.000 = Static |6
Divider Factor Duty Trim
Dynamic Static ® Dynamic O Static
VCO Frequency: Static
CLKFB Rising Falling w
< >
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1. File fit BAE
File Fic & HEF T & r= £ 10 1P Wit SCF A %15 B PLLO K File it &
HE )4 F Al DQCE BRI, 2% DQCE 111 File it B AE .

2. Options fit B HE
Options Bt & HEH T 5 B 2 XL & IP, Options Bt & HE 41 5-10 TR

® General: ALE IP Core it BRI, CFF—iE\"General Mode”
A" Advanced Mode” . — B 2T B\ B\ IS BH AR R
HN B, S B EAR SRS SmREUERH TR %
I, RVFE N NS AN [ 53 00 2R 25075 21 30 040 i H A0

® Optional Port: it &% AL &5 2= LI sl a1 gE
PLLO % Hi i 4

- "PLL Phase And Duty Cycle Adjustment” &5 Hc & fa H 1 (5 25
FEATAR AL R B AR 2, S s &S 8 " Dynamic” RS 17
"Static”;

- "Clock Enable Ports” IR & 14 f PLLO F%an H i o i) o 11 5

® CLKIN: FtE PLLO B N8R, S E.

- "Clock Frequency (BiZFJERED” BLE M AR 2R, JuREA
3~400MHz;

- "Divide Factor” AJ{ESHME NI E NS, SCHFshA R
"Dynamic” FIE A "Static”, FASH N A ELE 530S 50T
HARKUE , 5N 1~64 . #57 CLKOUT F%i Hi R 7E A B, device
FSRTEREA, #idi"Calculate” B"OK”, &3 #ER & LR
Hiiz; 4 CLKIN/IDIV FISRZEALEA B device ZEK ) Clock
Frequency Ju[E Py, #fiidi"Calculate” B{"OK”, <R E 1
PN 15

- "VCO Frequency” NitHA32IH VCO WA, Rk,

® CLKFB: ME PLLO St & B A5 S 2 4
- O R B YRR, "Source "L IUFT £ % Internal I External;

- "Divide Factor” AJ{E= AR T CE BB, SCHFshaa
"Dynamic” FIE S "Static”, Fr SN il B 5505 501
HARKUE, G 1~64, MEAEGER, Hidi"Calculate” 124
BU"OK” %41, iR E DR R .

® |CP andLPF

- ICPSEL &I E ICP M, SCRF5hA %" Dynamic” Al i
e Static”, A T AT ECE ICP B AK1Y , JuE N ICP1~ICP32,
BRINA X, BBt B3t EIFRE

- LPFRES &0l BB pe R i, SCRFsh A" Dynamic” Al
FRA TR Static”, AR AIELE RES B ME, JEREA
RO~R7, B\A X, XM= A HIHACE.
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PLL Reset

"PLL Reset” iEIACE PLLO [f] RESET ffifigtizt;

"PLL Power Down” iE&Tific @ RESET P i [ {# PLLO 4b-F7
HABE

"CLKIN Divider Reset” &IilD & ¥ it RESET I;

"CLKOUTB/CLKOUTC/CLKOUTD Divider Reset” %t I fic. & 14
fit RESET_S.

Enable LOCK: ffiit LOCK ¥l

CLKOUTA: L& A J8iE PLLO fitH i #h ISR, il VCO &4,
fic & A A OO 5 S e S

"Bypass” 1T n] Fi B f H I Bl K 55 2R Th fg s
"Enable CLKOUTA Divider ”¥£ 37 A it & VCO 8 1) 52 1 Th B ;

"Expected Frequency (FiE{u ) ” 78— Motsi =0T o B 2 14
H I CLKOUTA 1I45i%, dE bypass £ T i oA
3.125M~800M;

"Tolerance (%) ” it B CLKOUTA 245 Fl it 54 Hi ) Sz prali
[ RVFIRZE o

"Actual Frequency” o r £ 11 5H 45 H ) CLKOUTA sEfafii®e, o
TP E

"VCO Divide Factor” fE=mZEA N E VCO S HEL a1
H"Dynamic” FIF AR "Static”, FAMA T AT E S
P EAREUE, JiREh 1~128, ECEAAEER, Hdi"Calculate”
BU"OK”, 22N IR

"Duty Trim” BB 52, LRI Dynamic” &
3 Static”, &S 4"Rising” f1"Falling”, A fic & "Step”
MEAEHIE 0, 1, 2, 4.

CLKOUTB: B B i#iE PLLO %t i P BHEE A%, Bl E VCO &4,
fic &y HH I B 0 5 S eS8, ECE AL AN 5 LIRS

"Bypass” it i m] e B B B ) 55 B DI RE 5
"Enable CLKOUTB Divider £ i 7] it & VCO B 8 ) 52 1 Th B

"Expected Frequency (JZ&JE[HE )" 78— x0T Be B 2 )%
H 4 CLKOUTB HIMii%, d3F bypass #z0 FEHEA
3.125M~800M;

"Tolerance (%)” Ft'® CLKOUTB M4 At 5 i 11 52 b
R VR ZE

"Actual Frequency” /1T 13 H ] CLKOUTB SEFrsliR,
Tt B E
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"VCO Divide Factor” £ mZifi s ML E VCO ZH U Frah St
("Dynamic” Mgzl Static”, FAR T AL E 725
P EAREE, YiFEh 1~128, FCEAAHEAE, Hdi"Calculate”
BU"OK”, 223 RN T I H7m iR s

"Duty Trim” FCE R 52, R "Dynamic” &
3 Static”, F ST 4"Rising” f1"Falling”, A fic &"Step”
[ EAREME 0, 1, 2, 4;

"Phase (degree) "Iit B 1A% (A AL BE L, SCRFBhA 15" Dynamic”
Mgl Static”, #FARL T L E AR L

"Duty Cycle” FLE diastt, SCRFEhARI"Dynamic” Fli
s\"Static”, #AM T N 50%, A& &4 b R T i B A A 45
43175 DPA kST,

® CLKOUTC: it C iHi& PLLO #iHi i P HE MR, il E VCO S41,
i B ARG AN 5 2 LIRS HL

"Bypass” 115 A] Fi B fi H I B i 5% 2R Th g s
"Enable CLKOUTC Divider”% 15 7] fit. & VCO 4 [ 52 B4 Th ik

"Expected Frequency (B ” 78— Mebi=l T A B B 4
HE 8 CLKOUTC 4z, dF bypass #x0 Nu A
3.125M~800M;

"Tolerance (%)” Fit & CLKOUTC 4 A5 Y i SZBr A
R VIR ZE

"Actual Frequency” /&1 E 1 H ) CLKOUTC SERRAA,
o i

"VCO Divide Factor” f£m it MiC & VCO S H RIS
X"Dynamic” FIEAE A "Static”, #AR T ATl E 441551
) BAREY, JEHA 1~128, FCEAAHR, fidi"Calculate”
B"OK”, 2 MR T 7R

"Phase (degree)” FCEAFEMIMALELL, LRBHIEBA
"Dynamic” FIE A "Static”, B AN e B AR 5

"Duty Cycle” FLE Lastl, SCFrah#ia"Dynamic” Al
AStatic”, FAMHR T N 50%, BhA 4% i 5 5 g B A 45
A 54 DPA BRI

® CLKOUTD: fic & D ili& PLLO % i af s, il B VCO S4,
Bic B A AL 5 25 L T RS R

"Bypass” 115 i) i B i H I B IR 55 2R Th g s
"Enable CLKOUTD Divider "% 3 7] fic. & VCO i [ 55 B D it ;

"Expected Frequency (JiRyu ) ” 75—t~ e B 1 0%
H B CLKOUTD FI4ii%, dE bypass #z Fyu N
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5.3PLLO

UG286-1.9.3

[ ]
!

3.125M~800M;

"Tolerance (%)” Fit B CLKOUTD 1345 A5 Hi i 52 s 4
RIRVFRZE .

"Actual Frequency” . R& 1515 H ) CLKOUTD SERRAE,
TP E;

"VCO Divide Factor” £ = ML E VCO S H S FFahst
H"Dynamic” FIE AR "Static”, #AE T AL E iS5
AR, JEFN 1~128, EEEAAHE, #di"Calculate”
BU"OK”, 23 /R T L HE R iR

"Phase (degree)” BCE MMM L, LR HE
"Dynamic” Fl AR "Static”, AN A B AL #

"Duty Cycle” BLE i, SCHpahAH"Dynamic” kAR
A Static”, AT N 50%, FhA 5% R A B A AL
A 545 DPA TSRS .

® Calculate: HHEMHIALE S B S,

— i "General Mode” T, R 5 A fan AR THRELAC B 5
ZH. ESHA VCO S48, 10 S2 B 22 A0 1 B AR R AN
FHEEE, FditCalculate” %41 5 <x# i error” T LR EHR

1Em s "Advanced Mode” T, THHERCE &S SHL
RS EM VCO S B &H, HAAH, M Calculate”,
i error” & IOHRNEE 1R AECEIER, Hdi"Calculate”, HH#
Hinfo” & N HE/RECE I .

i 11 S 7 A P
Ui S HE B 7R 1P Core BOEC B 45 onmIME B, N H o AN 3%
5 Options Bt & SZi 881, 1K 5-10 Arzs.

IP 4 i35

IP & B e, PR IR E S "File Name” dr 44 ) =3, LA
ERABC B BIEAT /4

IP B¢t 30 4"gowin_pllo.v” A 5E 1) verilog #E8, H4EH P 0 1P id &,
FEAE S E PLLO;

\P Vit AR S gowin_pllo_tmp.v, J9FH P24 1P 38318 FH AR AR S

G

IP FiC & S "gowin_pllo.ipc”, F P Al in#az sc4Exs IP 3T L & .

Unie B IR AE 5 2 VHDL, WP AR AR AS SCPEA44 SR 47805 .vhd
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5.4 DLLDLY
54.1 [FIENRA

UG286-1.9.3

DLLDLY AP aEmf bk, {K#E DLLSTEP 155 X% A ehidt 4T %,
75 B2 B A 1) S B 1 B i

Theefaie

DLLDLY #R#& DLLSTEP ;=A% N ARAL R ZERS, 15 25T CLKIN [1)2E

fth .
¥ O R
5-11 DLLDLY 3R E

DLLSTEP —#g—>|

CLKIN ——>»

—» CLKOUT

DIR——> DLLDLY
LOADN——> —— FLAG
MOVE —>
wOMT4E
< 5-20 DLLDLY #8018
i 1 44 110 i3y
CLKOUT Output I B RS 5
DLLSTEP[7:0] Input TR KRGS
CLKIN Input R TN RS
W B BNAS R LE B (1 77 1)
DIR Input 0: SEHNAE
1: JF IR
PN e i P K
LOADN Input 0: hn# e 2K DLLSTEP;
10 BNAS VLR
MOVE Input !\AO\{E %Tﬁé?’&ﬂji/bma%%ﬁaﬁ, B IK
MR B — A ER DK,




5 R4} 5.4 DLLDLY

SENAR
3% 5-21 DLLDLY ¥ /48
S 4 SRR | BUETEHE | BOAME Eiiipu
, , 1'bl: IEH#E, f¥F DLLDLY %
DLL_INSEL | Integer 1b1 1b1 L
B R AL 5
DLY_SIGN | String 1'b0,1'b1 | 1'b0 1'b0:'+'
1'b1: -
JEWT P
dly_sign=0
DLY_ADJ Integer 0~255 0 DLY_ADJ;
dly_sign=1
-256+ DLY_ADJ
BRI
A DA BB RS, W] L@ IP Core Generator 1. H2. 74,
Verilog %4t :
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 dlldly_0.DLY_SIGN=1'b1;

defparam dlldly_0.DLY_ADJ=0;

VHDL #l4k.:
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=>loadn,
MOVE=>move,
CLKOUT=>clkout,
FLAG=>flag

5.4.2 IP F

7E IP Core Generator Ft1fi 7 .7 DLLDLY, #4147~ DLLDLY
FAH A S,

IP i &

7E IP Core Generator 5T, X(ii"DLLDLY”, #H DLLDLY F"IP
Customization” &, %% 45" "File” Bl EHE. "Options” Bt & HE AN i I
BHER, W 5-12 Fios
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[E] 5-12 DLLDLY B IP Customization B O%5#3

& IP Customization 7 X
DLLDLY o
55 T
File
Device:  [GWIN-2 | Part Number: [GWIN-LV2MG132XC7/16 |
Create In: [Enfpga_projectisrc\gowin_dlldly | =
File Name: | gowin_dlldly | Module Name: | Gowin DLLDLY |
Language: | Verilog
Options
] diteply Delay Adjustment Options
Delay Sign: Positive  +
— chout —
Adjustment Scale:
—
] o g
—
o

File Fic EHEH TRCE =41 IP Bt XA %15 5. . DLLDLY H) File it
BHE {6 FHFI DQCE Kitk 2k, i52% DQCE H11# File it BHE.

2. Options fit B AHE
Options Bt & HEH T H 7 H € XL & IP, Options It & HE 41K 5-12 A 7w

® Delay Sign: WEFHELEN KIS .

® Adjustment Scale: ZERT AR E .
3. i R AE

oy 1 7~ AE B 7 1P Core UL B 45 R BIHER], @il 5-12 Fiow.
IP 3

IP & M E SR, 7B ARG E M File Name” #r44 i) =3 fF, LA
FRAEC B B EAT A 4

® P it gowin_dlldly.v A 5¢ B 1K) verilog FE R, M FH P 1P C &
PS4 ) DLLDLY

® [P ¥t A T gowin_diidly _tmp.v, JyF FRAE 1P Bl F A b
A

® [P it E . "gowin_dlldly.ipc”, FRIINEGZSCAExT IP 3T E

Y

e R R S R VHDL, 7= A= [T AN SO R4 IS 4. vhd.
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5.5 CLKDIV

5.5.1 RIENT 4R
CLKDIV NESEhorAigs, SCIUREhiR %,
Iheesmid

CLKDIV A i i Bl o Al e, A Rl AN NI BiokE 67— B0 20 A
T 10 &4, £/ GWIN-1S. GWINS-2. GW1INS-2C. GW1NSR-2.
GWI1NSR-2C. GW1INSE-2C. GWI1NS-4. GW1NS-4C. GW1NSR-4.
GWI1NSR-4C. GWINSER-4C. GW1N-9. GWI1N-9C. GWI1NR-9.
GW1NR-9C. GW1N-2. GW1N-1P5, GW1N-2B. GW1N-1P5B. GW1NR-2
A GWINR-2B 3 #F 2/3.5/4/5/8 4340, HAhLZRF T X+ 2/3.5/4/5 434,

imnOREE
5-13 CLKDIV O x=E

HCLKIN —
RESETN —>»| CLKDIV — CLKOUT

CALIB —

IwONT4E
3% 5-22 CLKDIV #0143
4 1/0 iR
HCLKIN Input IS 5
RESETN Input FARAES, KB PR
CALIB Input CALIB i Nf55, 1A% 4 H i gh
CLKOUT Output IS b S 5
BHNER
3% 5-23 CLKDIV &/ 43
% B Y ] NN E it
DIV_MODE 2,3.5,4,5(8) 2 W N B 2%
GSREN “false”, "true” "false” Ja 4/ E AL GSR
[RIEHME
A DA E RS RS, W] L@ IP Core Generator T H2 =4,
Verilog #4k

CLKDIV clkdiv_inst (
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.HCLKIN(hclkin),
.RESETN(resetn),
.CALIB(calib),
.CLKOUT(clkout)
);
defparam clkdiv_inst.DIV_MODE="3.5";
defparam clkdiv_inst. GSREN="false";

VHDL #l4k.:
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
)i
END CONPONENT;
uut:CLKDIV

GENERIC MAP(
DIV_MODE=>"2",
GSREN=>"false"

)

PORT MAP(
HCLKIN=>hclkin,
RESETN=>resetn,
CALIB=>calib,
CLKOUT=>clkout
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5.5.2 1P A
IP Core Generator F1fj 1 Bt CLKDIV, FLifiA5 4> &7~ CLKDIV [f4H
Kol BMRE,
IP i &

fE IP Core Generator s, X(F"CLKDIV”, #H CLKDIV f"IP
Customization” % 1, %% I #E"File” Bl EHE. "Options” [t & HE AN
BHER, WK 5-14 s,

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

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: false -
= bl
ut -
—
R
1. File BCEHE

File Bt EHEAH TRCE /=48 IP Bt XA R1E 2. CLKDIV | File it
EAEFIE A DQCE #E)284L, 2% DQCE H K] File it & AE.

2. Options [it B HE
Options fic & HE T H & 52 LECE 1P, Options fit & AE 41K 5-14 TR

® Division Factor: [&iEHE T
® Calibration: R#ER 8P {E GE/5 AEIE T,

3. IO ERHER
g R HEE IR IP Core OB E 45 RonpIAER], WK 5-14 fis.

IP 4 ji 304
IP & OB G, Fo4 ARG E SCAF File Name” v & 1 =304, LA
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5.6 CLKDIVG

BRI B O BIREAT /4 -

® P it 3" gowin_clkdiv.v” SN5EEE T verilog BB, ARHE A 1 1P D
B, PAELEIGE CLKDIV;

® P it AR SO E gowin_clkdiv_tmp.v, J9F A 1P B e FH AR

A
® |PE . "gowin_clkdiv.ipc”, F Al In#EGZ SO IP #EATHCE .
P
GOl B AIEFAE S 2 VHDL, TFE AR R ET AN SO 44 J5 4% 0 .vhd .
5.6 CLKDIVG
5.6.1 [RIBENT 4R
CLKDIVG N &R o3 4iigs, SCIURS EhR %,
B R
= 5-24 CLKDIVG &R &4
Kk £ B
GW1N-2, GW1N-1P5,
/NEIE® (LittleBee®) GWIN GWI1N-2B, GW1N-1P5B
GWI1NR GWI1NR-2, GW1NR-2B
2 EE® (Arora) GW2AN GW2AN-18X, GW2AN-9X
TheeHt

UG286-1.9.3

CLKDIVG NIt e o A, Az oA e A It S AH A7 — 250 20 A0S i
CLKDIVG R —, L& e, HAKEEE 10, hEgfl CLKDIV —#.

i O R E
5-15 CLKDIVG # [~ & E

CLKIN —>
RESETN —>» CLKDIVG —> CLKOUT

CALIB —>
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wOITER
& 5-25 CLKDIVG i 0 48
Uit 1 44 1/0 it
CLKIN Input RPN EREs
RESETN Input S ENMES, KEFE R
CALIB Input CALIB fii {55, %40 H IR
CLKOUT Output I A S
BHNE
& 5-26 CLKDIVG &8/t
ZH 4 A v NN ik
DIV_MODE 2,35,4,5,8 2 VB I B o R A
GSREN "false”, "true” “false” e HaRiEA GSR
[RiEHIL
A LB B4k JFE, A LLEd IP Core Generator T H =4,
Verilog 4k
CLKDIVG CLKDIVG inst (
.CLKIN(clkin),
.RESETN(resetn),
.CALIB(calib),
.CLKOUT(clkout)
);

defparam CLKDIVG inst.DIV_MODE="2",
defparam CLKDIVG_inst. GSREN="false";
VHDL #l4k.:
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
)i
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 H #.i7 CLKDIVG, Fifi4 <>~ CLKDIVG
PR EISY
IP i &

1E IP Core Generator S+, X ii"CLKDIVG”, 3 CLKDIVG H]"IP
Customization” & I, %% 45" "File” Bl EHE. "Options” Bt & HE AN i 11
EER, &l 5-16 FiR.
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5.6 CLKDIVG
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[&] 5-16 CLKDIVG By IP Customization & OZ5#3

% IP Customization ? x

CLKDIVG o

File

Deviee: | GWIN-2 | Part Number: [GWIN-LV2MG122xCT/16 |

Create In: |E:\lpgaiprojert\srt\gﬂwiniclkdivg |

File Name: |gnwin;\kdi\rg | Module Name: |Gﬂwin7CLKDIVG ‘

Language: |Verilog -

Options
Division Factor: |2 <

Calibration: false =

File fic & HE

File i & HEF T & =42 10 1P Bt SO HIAE %15 5

CLKDIVG ] File fic B HE KA A1 DQCE 218, #22% DQCE
i) File Bt B AE .

Options At & HE

Options Bt & HEH T H 7 H € XL & IP, Options It & HE 41K 5-16 i w .

® Division Factor: FE¥EHE T
® Calibration: RHER#H{F B8/ BEIE T,

it 1 S 7 A &
it 12 s HE B2 IP Core HIBC B 45 RRBIMER, 408l 5-16 P

IP & m3C

IP & ORCE e, P4 ARG E X AF"File Name” i #4 I =4, LA

BRAC B 9 BIEAT A 4

IP 113 f"gowin_clkdivg.v” A 52 %1 verilog Bibk, HR¥EH 7 # IP EC
B, AL CLKDIVG;

IP i AR S gowin_ clkdivg _tmp.v, J9HH S A 1P it A A
BRSCA 5
IP fic & 4. "gowin_ clkdivg.ipc”, FI /Al in#kiZz e 5t IP #EATHCE .
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Unc B IR 5 2 VHDL, W= AR BRSSP R 2805 .vhd

5.7 DQS
5.7.1 JRIENTA
DQS /& DDR {71t 45 171 X0 ) Z 4 428 188 fik v EE 045
yTofazh g
%+ 5-27 DQS ERARHY
K £ BpE
GW2A GW?2A-18, GW2A-18C, GW2A-55, GW2A-55C
- GW2AN GW2AN-55C, GW2AN-18X, GW2AN-9X
JREE™ (Arora)
GW2AR GW2AR-18, GW2AR-18C
GW2ANR | GW2ANR-18C
TheeHdk

DQS 52 N 71428 IP =8 2844, T2 AT A% DQSIN 5 DQSR90.
DQSWO0 5 DQSW270 155 [a| FIAHAL & R IFFE S P . A

wOREE
5-17 DQS #HOR=E

DLLSTEP —5—>|
DQSIN ——>|
FCLK ——>»
HOLD ———| #» RPOINT
PCLK ——» # 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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IO
% 5-28 DQS KON

Uity 111 44 I/0 ik

DLLSTEP[7:0] | input DQS LR AP KAzl H A

DQSIN input DQS i, >kH 10 PAD.

FCLK input P, AR EH AN F FCLK B B4 H o

HOLD input HT DQS EYN 1$%EA$H%1§?%E5$Q$H¢%¢; H
T DQS B, REAL FIFO 44

PCLK input FEH B, SKE PCLK BB
A% DDR 12 HU I ZE B 77 17

RDIR input "0” HGINAE
"1 kb AE R

RLOADN input 4 DDR I e 4 eI 5K AL B ATARAE , AR LT 25

RMOVE input ffp“Qf;}/E ?;\T%i’&ﬁa‘aﬁz% DDR U IERT P, ANk
% DDR 5 A [IERS 77 7]

WDIR input "0” MG AL
"1 kb E RS

WLOADN input ¥ DDR 5 N\ f 4 G 20K AL BATARAE , (R T 25

WMOVE input ﬂaﬁf 2\3? BRI 2% DDR 5 N ZERT 5, ANk

WSTEPJ[7:0] input Ji-T DDR 5 )5 4iE i 47 )

READ[3:0] input READ 155, H T DDR ###=.

RCLKSEL[2:0] | input T P T A YR RN R A 4%

RESET input DQS SN, - TH K.

RPOINT[2:0] output ggéfﬁ%ﬁ'%%;é’gﬁ? IOLOGIC #] RADDR, 5ifi

WPOINT[2:0] output ggﬁﬁgﬁi‘iﬁ; igg%% IOLOGIC ) WADDR, @&

DOSWO output P‘C‘:LI‘</FCL‘K 0° *H%Z%ﬁjtﬂﬁ?ﬁﬁﬁ% IOLOGIC [ TCLK,
OB G2 A T H g .

DOSRYO output %ﬁ%ﬁiﬁ%ﬁ%ﬁﬁ;ﬂ@?ﬁﬁ? IOLOGIC ] ICLK, B

RVALID output | READ 0 E#i Xk &

RBURST output | READ Z& &A%
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SENAR
% 5-29 DQS ¥ N 4A
ZH 4 BUEE BINME | fid
FIFO #k+%
FIFO_MODE_SEL | 1'b0, 1'b1 1'b0 1'00: DDR memory #z,
1'b1: GDDR
"000”, "001”,
"010”, "011”, : gt
RD_PNTR 100", "101", 3'b000 | FIFO iL#E%HEE
"110”, "111”
"X1”,
"X2_DDR2’,
DQS_MODE "X2_DDR3’, "X1” DQS #ExiEF
"X4”,
"X2_DDR3_EXT”
update0/1 i /5 ¢ F 4% |
"false": updatel Lt updateO #2
HWL “false”, "true” “false” | HI—/NE
"true": updatel 1 updateO ¥
FHIF]
GSREN “false”, "true” “false” | A4 mE L GSR
RN
® DQS %A DQSI >kH 10 PAD;
® DQS K%t RPOINT AJi%E4%% IOLOGIC ) RADDR, ta] 1+ H
B
® DQS %t WPOINT 1J %44 IOLOGIC ) WADDR, 1] 1 - F /
B
® DQS %t DQSR90 %44 IOLOGIC ) ICLK, tHA/E/ T H %
s
® DQS % DQSW0/ DQSW270 HiE# % IOLOGIC [ TCLK, tHA{E
HTH 8%,
[FiEHHE
Verilog #i4k.:
DQS uut (
.DQSIN(dgs),
.PCLK(pclk),
FCLK(fclk),
.RESET(reset),
.READ(read),
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.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(dgsr90),
.DQSWO(dgswO0),
.DQSW270(dgsw270),
.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);
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);

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,DQSWO0,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=>dqsr90,
DQSWO0=>dqgswO,
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DQSW270=>dqsw270,
RPOINT=>rpoint,
WPOINT=>wpoint,
RVALID=>rvalid,
RBURST=>rburst,
RFLAG=>rflag,
WFLAG=>wflag
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6.1 JFiEN4

6.1 [RIGNT R

6.1.1 OSC

UG286-1.9.3

OSC, A A fhfko

Ae xBTS

ygiihr g e
& 6-1 OSC EFH =4
Kk R us

GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
JRE® GW2AN GW2AN-55C
(Arora) GW2AR GW2AR-18, GW2AR-18C

GW2ANR GW2ANR-18C

GW1N GW1N-4, GW1N-4B, GW1N-4C, GW1N-9, GW1N-9C
NS o | GWINR GW1NR-4, GW1INR-4B, GW1NR-4C, GW1NR-9,
(LittleBee™) GWI1NR-9C

GWINRF GWI1NRF-4B
IheEsdk

GOWIN FPGA Ak T —ANrlgmfe i N dndik, gmizid #2708 MSPI s
PSR AL B, 0T DA PSR YR, B E TAES L, AT

PAI LIk 64 FI R .

F S R T D a0 A SO RAR 2
ferkour = fosc/FREQ_DIV;

Hrrf, N OSC IR MR, W 1FERE FREQ DIV ANLE S, U
N 2~128 [FIfE %5

!

fosc TRYEAN ] 2844 BUE AN 7] , GWIN-4, GW1INR-4, GW1N-4B, GW1INR-4B, GW1INRF-4B,
GWIN-4C, GWINR-4C #3144 210MHz, HAh 7 Fra8F A 250MHz.
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mwmAREHR
6-1 OSC ixO~EE

OSC —» OSCOUT

mONE
= 6-2 OSC IO+ 483
i 144 1/0 E1ip
OSCouT output OSC #i i 255
SRNE
+ 6-30SC&H N
SH 4 HUEYE R LN E1ip
FREQ_DIV 2~128(even) 100 OSC s H ik E
"GW1N-4",
"GW1N-4B”,
"GW1NR-4",
"GW1NR-4B".
"GW1NRF-4B".
"GW1N-9”,
"GW1N-9C”. "GWI1N-4"(GW1N %%l))
DEVICE ; , e
GWINR-9", "GW2AA8 (GW2A %) | LA
"GW1NR-9C”.
"GW2A-18",
"GW2AR-18",
"GW2A-55",
"GW2A-55C”.
"GW2AN-55C".
RigH4k
A DL E s JF s, AT LLiE IP Core Generator T.H 774,
Verilog 4k
OSC uut(
.OSCOUT(oscout)
);

defparam uut.FREQ_DIV=100;

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

)
PORT MAP(OSCOUT=>o0scout);

OSCZ R shz M OSC IRer A N i dk .

B
% 6-4 OSCZ EFRSHH
Ktk EY| Eris
GWI1NS GWI1NS-4, GW1NS-4C
NEHE GWI1NSR GWI1NSR-4, GW1NSR-4C
. ® - y -
(LittleBee™)
55 GWI1NSER GWI1NSER-4C
GW1NZ GW1NZ-1
TheeHd

GWINZ 25 541 FPGA 7=l Nk 1 — NI gmRE R Fr A didic, I BRoRs R m]
K £5%, SCRFENASTTIFICH] OSC Thfig. i REf oy MSPI 4ufeti ik
P B, R RO P st SR g pR R, @i A
B IS, MRS 20K 64 Pt ehiaR . i i sl aT Lossd an s 2
At HAA 2

ferkour = f,,.,/FREQ_DIV;
Hrhf,.,0SCZ fEH iR, FREQ DIV A4t & 24, Ju )k 2~128
HOR R
¥

foscz PR3 AN [F) 284 J 3 i S 2 BB AN TR
GWI1NS-4/GW1NS-4C/GWINSR-4/GWINSR-4CGWINSER-4C %2 C7 ML N
260MHz, FHAhSZRFARAE KH B 2520 N 250MHzZ.
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¥ O R E

6-2 OSCZ O r=E

OSCEN ——p| 0sCz —» OSCOUT

ImOT4R
& 6-5 OSCZ O N4
Uit 1 44 110 i34}
OSCEN input OSC ffigef55, =A%
OSCOUT output OSC It #1535
BYNE
& 6-6 OSCZ SHN A
% H{R ¥ FE BRIME Eitipu
FREQ_DIV 2~128(even) 100 OSC 7 R B B
GWINS-4 AH I #sfF J5
S_RATE "SLOW", "FAST" | "SLOW" %ﬁ?mﬁﬁziﬁ
"SLOW".
[FigHlk
A DA B RSB JR S, W] LLEE IP Core Generator T. 2774,
Verilog #4k
OSCZ uut(
.OSCOUT(oscout),
.OSCEN(oscen)
);

defparam uut.FREQ_DIV=100;
defparam uut.S_RATE="SLOW";

VHDL #l4k.:
COMPONENT OSCz
GENERIC(
FREQ_DIV:integer:=100,
S_RATE:string:="SLOW"
);
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PORT(
OSCOUT:OUT STD_LOGIC;
OSCEN:IN std_logic
);
END COMPONENT;
uut:0SCZzZ
GENERIC MAP(
FREQ_DIV=>100,
S RATE=>"SLOW"

)

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

);
6.1.3 OSCF

OSCF(Oscillator with CLKOUT30M and Dynamic OSC Enable) & 7

30M Fi H I B AN Sh 2S48 BE 19 N AR R
&R
%= 6-7 OSCF & 281+

NS Yl afF

GWINS GWINS-2, GWINS-2C

/NEI%® (LittleBee®) | GWINSE GW1NSE-2C

GWINSR GWI1NSR-2, GW1INSR-2C

Theesmid

GWINS %] FPGA F=f Wik T — Nl gmfens i N dmdi, I epRs EEnT
i +5%, SIFSESFTIFSEH OSC thit. dmfeidfedt A MSPI gmfetsi 32
BEEFERE, BT UYL AR, BN E TAESH, WTLREZ

% 64 PRI R AR . A IR mT DU AR A 2R AS 2
ferkour = 240MHz/FREQ DIV
Hrkr# FREQ_DIV NECEZ 4, JEHIy 2~128 [M1H%k.
wOREE
& 6-3 OSCF iR EE

—» OSCOUT
—» O0SCOUT30M

OSCEN — OSCF
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w4
% 6-8 OSCF iz /T4
Uity I 44 1/0 i
OSCOUT output OSC 4 if5 5
0SCOUT30M output (EBJSF?C?,L?(MOHWF%HM%%, T IER: %2 FLASH128K
SENAR
& 6-9 OSCF ¥+ 48
4 WA NN ik
FREQ DIV 2~128(even) 96 OSC 73 2 5 i B
EEARN
OSC (W%t OSCOUT30M i+ % FLASH128K [ PCLK.
[RiEFIE
A DA B RS JRE, el LLEE IP Core Generator T. 2774,
Verilog #4k
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:0UT std_logic;
OSCEN:IN std_logic
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);
END COMPONENT;
uut:OSCF
GENERIC MAP(FREQ_DIV=>96)
PORT MAP(
OSCOUT=>o0scout,
OSCOUT30M=>0scout30m,

OSCEN(oscen)
);
OSCH, H Wik,

gz des
& 6-10 OSCH & 254

Ktk EY el

SN i® GWIN GWI1N-1, GW1N-1S

(LittleBee®) GWINR GW1INR-1
Iheetidk

OSCH ] 4ife v W ik, el ey MSPI g et SR ALt g, ik
TP PSR A B, G E TAESH, WLIR1G 214 64 Fhint
PR o i I BB R AT L I R o~ T S 2

feikour = 240MHz/FREQ DIV;
H B3 FREQ_DIV NICE Z4, JEHlN 2~128 [M1E%L.
O REE
6-4 OSCH g O ~EE

OSCH [—> OSCOUT

wOMT4E
& 6-11 OSCH ¥k O 48
i 1 44 110 Eiiipa
OSCOUT output OSC et (55
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BHNAR
% 6-12 OSCH ¥ N3
S HUE e NN e ik
FREQ_ DIV 2~128(even) 100 OSC i #E % B
[FEBIE
A DAE B sL b s, T Ll IP Core Generator T H. =4,
Verilog #4k:
OSCH uut(
.OSCOUT (oscout)
);
defparam uut.FREQ_DIV=100;
VHDL %4k
COMPONENT OSCH
GENERIC(
FREQ_DIV:integer:=100
)i

PORT(OSCOUT:OUT STD_LOGIC);
END COMPONENT;
uut:OSCH
GENERIC MAP(
FREQ DIV=>100
)
PORT MAP(OSCOUT=>o0scout);

6.1.5 OSCO
OSCO s shAI M OSC IhEER F W fidlk, SZ#F Regulator fiLH 1)
ﬁEO
B g
3% 6-13 OSCO EFRBH
Kk EY| 2R
GWIN GW1N-2, GW1N-1P5, GW1N-2B,
/NEIE® (LittleBee®) 5 ik GWIN-1P5B
GWI1NR GWI1NR-2, GW1NR-2B
UG286-1.9.3
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Theid

FPGA F= i Nk T — /Nl gmf2 i N dm iR, B BiokS BE il ik £5%, CHFsl
BITIF: OSC ThiE, 2HF Regulator ffiHL. ZmfEidfEd N MSPI Zw et
AARAEI R, BT DO PSSR AR R, IO E TAESE, TRAER
B215 64 MBI, HH e eoiR T PhdE i N A G EAS 2

ferkour = 250MHz/FREQ_DIV;
HrBr% FREQ_DIV AECE Z 4L, JEHIy 2~128 [M1H%L.
IROREE
6-5 OSCO xR E

OSCEN ——b| 0SCO —» OSCOUT

IwONTR
& 6-14 OSCO HONA
¥ 1 44 110 Eiiia
OSCEN input OSC ffifig(s 5, = FA K.
OSCOUT output OSC et 55
SHNE
& 6-15 OSCO SHN A
ZH 4 BUEYE NN it
FREQ DIV 2~128(even) | 100 OSC A R E i B
1'n0:0SCO Hi VCC fiHi;
REGULATOR_EN | 1'b0, 1'b1 1'b0 1'b1:0SCO Hi Regulator f}t
H
[FiEHIL
Al DLE sk JETE, AT LLEE IP Core Generator T H. =4,
Verilog 4k
OSCO uut(
.OSCOUT(oscout),
.OSCEN(oscen)
);

defparam uut.FREQ_DIV=100;
defparam uut. REGULATOR_EN =1'b0;
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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 fmii.

&R

% 6-16 OSCW EFA &8 fF

Kk EY ]l At

JRE® (Arora) GW2AN GW2AN-18X, GW2AN-9X

TheEs#iA

UG286-1.9.3

FPGA 7= Nk T — AT gL i i dn iR, I BRs T ik £5%. gmftid
FEd N MSPI a2 (LI B0 R, I8 0T DA R P S R e s, it fid
BITAESH, USRS 2 64 FEfepAiR ., 4 e ah iR o] PLdE an~ A
At EA R

ferkour = 200MHz/FREQ_DIV;
HA % FREQ_DIV NELE S 4, i)y 2~128 (%L,
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mwmAREHR
6-6 OSCW i O R~=E

OSCW —» OSCOUT

mONE
= 6-17 OSCO #HO 43

w44 1/0 ik

OSCOUT output OSC et 55

SENE
%= 6-18 OSCW SHN+48

U HUE FRIME ik

FREQ DIV 2~128(even) | 80 OSC /A&

[REBIHE
A LB RSk )5, AT L@ IP Core Generator T 274,
Verilog 4k
OSCW uut(
.OSCOUT(oscout)
)i
defparam uut.FREQ_DIV=80;
VHDL #l4k.:
COMPONENT OSCW
GENERIC(
FREQ_DIV:integer:=100
)i
PORT(
OSCOUT:OUT STD_LOGIC
);
END COMPONENT;
uut:OSCW
GENERIC MAP(
FREQ_DIV=>80
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PORT MAP(
OSCOUT=>o0scout

7£ |P Core Generator 141 57 OSC, A4 < Bix OSC A<
= RN,

IP i &

7t IP Core Generator Ftii#, *{#"OSC”, #H OSC [H"IP
Customization” % H, %% HAL3E"File” FCEHE. "Options” B & AE I
TosHER, WKl 6-7 Fn.

& 6-7 OSC By IP Customization & O%5#

« IP Customization T x

0s¢

Device:  [GWIN-4 | Part Number: [ GWIN-LVAQN48C5/14 |

Create In: |E:\fpgaipmjert\srt\gnwiniosc ‘

File Name: |gowin_usc ‘ Module Name: |Guwin_OSC ‘

Language: |Verilog -

Options

Frequency Divider: (2~128)

1. File fic BAE
File Bc BAEH T HCE =41 IP Witk SO A OME B . OSC 1 File L &
MEF) 8 FH A DQCE #2115 7% DQCE H1(1 File AL B AE .

2. Options fit B AHE
Options . B AE T € XA E IP, Options it B HEUIE 6-7 fis.
Frequency Divider: 74 . ZAH N 2 FEEEE, BUETEE AN 2~128.
3. Ui R RAE ]
i 2R HE R 7R~ 1P Core FOTRR B 45 FoRBIMER, Wi 6-7 Fis.
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IP 4 3

IP & HBCE e UG, 74 A E M "File Name ™ 44 I =430, BA
ERIABC B BIEAT 4

® |P it 3Cf"gowin_osc.v” A 5EHE R verilog FRBR, FR4EH ) IP AL E,
P A SR I OSC

® P i AR SCAF gowin_osc_tmp.v, S ERAE 1P BTl AR AR SC
s

® |P it E . "gowin_osc.ipc”, FI T RIINEAZ ST IP AT E
¥
Qe B Pk RN TE S A& VHDL, WP AR B ET AN SO S 408 .vhd .
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