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EHIThEE, R4 A H PCLK 4% . 425 PCLK B 8h L8 RT, HiZ S ok
ST A AR, MO B ESE0 S ThEe .

ThiEdiA

i#t DQCE m] 3447 /55 4] GCLKO~GCLK5. <[4 GCLKO~GCLK5
I4h, GCLKO~GCLK5 IR N EIZ AR, FEK T 28 a4k D)
#. DQCE IE%# TfE, FE CLKIN E5 2 /DF — kK& T 2K BT 1T &
WAL
wOrEE
3-1 DQCE g O =&

CLKIN ———>|

DQCE | —> cLKOUT

CE ——>
IwONT4E
% 3-1 DQCE i O/ 48
Uiy 1 44 110 Hik
CLKIN Input PN =R
CE Input BIEMEREE S, mHETA R
CLKOUT Output b 5 5
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3 &R 3.1 DQCE

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

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

7E IP Core Generator F1fi 41 .7 DQCE, FifiAll< &~ DQCE f#)
FHIAE B,

IP i &

1£ IP Core Generator #ti, X7 “DQCE”, #4i DQCE i “IP
Customization” & [, %% AR “General” Bt BHEF UG L BRHER, 0
3'2 Fﬁ/j_‘—\‘o
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KESEIK] 3.1 DQCE
& 3-2 DQCE Hj IP Customization & 04543
5 |P Customization ? X
DQCE 2
General
Device: |GW"IN-2 ‘ Device Version: |C ‘
Part Number: | GWIN-LV2ZMG132XC7/16 | Language: Verilog -
File Name: |gowin7dq:e ‘ Module Name: |GDWiI’17DQ_cE ‘
Create In: |E:\ipga_project\srt\gmwin_dqce |
= clkin
ut -
— e
==
1. General fic B HE

UG286-1.9.8

General Bt B HEH THCE A/ 1P Bk X RIAHOE B .
Device: 7~ CHBLE R Device 5 5

Device Version: &7~ CLACE 1) Device Version 15 & ;
Part Number: E/xCECE R Part Number {5 £

Language: BECE =AM 1P Wik SO IRTE 5 o IEFA 0T H151
KHE, EEEHIRES, ¥ Verilog A1 VHDL;

Module Name: B2 & =4/ IP #1104 H module name. 7845 SCA
MER] 5 g it £ F7. Module Name Afg5 JFiE L FRAHE, 2540
[El, N HE Error $27R;

File Name: FC& =41 1P Wit SCHRI S 44 o 784 M SCASHE T 55587 9
i g L ¢

Create In: FECE =A R IP Wik U BAREE S . AT 7EA M SCARMNE
BrgwmiE H AR, WA SCAHE A (L B LR FR B AR A2

ity 11 35 7 AE P

i I R AE B o IP Core HOMC & 45 FonHER, E 3-2 fir.

IP 4 i34

IP & MR ESERUG, PEBCE A “File Name” i 44 1 =3,
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RESSIE 3.2DCS

CLER A BC B A B3 T /4

® |P it “gowin_dqce.v” NSEFEN] verilog FEEL, FRIEH P IP I
&, reAEsEEltkr DQCE;

® P it A SO gowin_dgce tmp.v, AR 1P it F AR
A

® |PE A “gowin_dqce.ipc”, AP RIINEZ SCAENT IP HEATHCE .

!

e B ik BFERIE S & VHDL, W= BRI BT AN SUHE4 e 458 .vhd

3.2 DCS

3.2.1 RiENE

UG286-1.9.8

BANZIRANEWA DCS, 45X GCLK6 1 GCLK7. DCS )4 Hi i
#:%] GCLK6 5 GCLK7, HI—/%[FR) 8 ™ GCLK #', GCLK6. GCLK7
WA ZASH A ERE (DCS) IiRk. DCS M ahik%(= 5 CLKSEL k4
CIU, B4 Ar LU CRU fff CLKOUT 78 PU/AN Bl N 2 [ HE1T 31 &5 )
£

Theehad

AL IR M GCLK6~GCLK7 Hi DCS #5#i, 1&4% PUAN 4 A B A 1 —
MENE R, N EEZE R LB CRU 78 AN N\ 2 I 3h &1k #%,
o AN B R B

DCS e RIS B 134X, 437 /2 “Non-Glitchless” f1“Glitchless ™
o

7f Non-Glitchless %3, DCS FI{EHRMTH ML EH S, (U
it CLKSEL 5 5 Ui 805 5, Fuvrfnd BRI, SeBris ol Bk T D) #k
FRBF ]

7 Glitchless L EHIE AT, @HiZZ% DCS_MODE &% B, ME
CLKSEL 5 5ahA& Uit #0455, AT DLIBE Gl H B b B B3
wOrEE
& 3-3 DCS ixOR~E=EE

CLKSEL —7 7>
CLKO ——>»
CLK1 —>»

DCS —» CLKOUT

CLK2 —»

CLK3 —>»

SELFORCE —
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3 & JRji 3.2DCS

w4
= 3-2 DCS iR ON4R
i 144 /0 it
CLKO Input BFEINE S 0
CLK1 Input BB ANE5 1
CLK2 Input BEINE S 2
CLK3 Input KNGS 3
CLKSEL[3:0] Input BN REES
it il 1 X1 %
SELFORCE Input 0: glitchless =
1: Non-glitchless iz,
CLKOUT Output B s 5
BHNE
& 3-3DCS SN A
¥4 B A v B NN it
“CLKO”, “CLK1”, “CLK2”, “CLK3”,
“GND”, “VCC”, “RISING’,
“FALLING”, ‘ .
DCS MODE | “CLKO_GND”, “CLK1_GND”, “RISING” BREDCS
- “CLK2_GND”, “CLK3_GND”, =
“CLKO_VCC”, “CLK1_VCC”,
“CLK2_VCC”, “CLK3_VCC”
[RIEHME
A DA E RS pILJRE, W] L IP Core Generator T. 2774,
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”;
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3 & JRji 3.2DCS

Vhdl #il4k:
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 e [
Non-Glitchless Bz 7 41 3-4 ffi7~, CLKSEL[3]~CLKSEL[0]43l
Xf 1% CLK3~CLKO, = H- AR, Rt P A ] .
[#] 3-4 Non-Glitchless &R FE

CLKSEL[0] | |

CLKSEL[1] ! |
i ¥
o - ‘mmmm

v R A A R R

CLKOUT ' j ' T
switch to CLKO switch to CLK1 switch to CLKO

Glitchless #i =i 7 a1 3-5 FE 3-8 fiaw, H

UG286-1.9.8 15(102)




3 & JRji 3.2DCS

CLKSEL[3]~CLKSEL[0]4> 5%} 3% % CLK3~CLKO, 4 5 AH [ .
3-5 DCS mode: RISING BiFFE

: switch to CLKO at next
CLKSEL[O] ‘f—!\CLKO rising edge ‘

CLKSEL[1] : \ At next CLKO rising edge |\ At next CLK1 rising edge
] output goes to "1" output goes to "1"
aw LT L LD
' ;
CLK1
CLkouT switch to CLK1 at next : switch to CLKO at next
CLK1 rising edge CLKO rising edge

3-6 DCS mode: FALLING K E

[n} .
|
! switch to CLKO at next
CLKSEL[U] | 1\ CLKO falling edge I ‘
| } T i At next CLK1 falling edge
CLKSEL[1] | : | \At next CLKO falling edge b output goes to 0"
| ' i output goes to "0" R
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 FFFE

CLKSEL[0] _l\

CLKO
At next CLKO falling edge

output goes to "0" E l m

switch to CLKO at next

CLKOUT

switch to CLKO at next
CLKO falling edge CLKO falling edge

3-8 DCS mode: CLKO0_VCC FFFE
CLKSEL[O] __1\ k \

CLKO

'}
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

3.2.2 1P iFHA

7£ |P Core Generator Ft1fi 41 ¥l DCS, FifiAl<x &7~ DCS KA
5 S,

IP B &

7£ IP Core Generator #Hifi#, X “DCS”, #iii DCS #J “IP
Customization” & 1, Z%& 5 “General” FCEHE. “Options” [t & HE
i B sHER], k] 3-9 Faw
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3 & JRji

3.2DCS

UG286-1.9.8

[&] 3-9 DCS B4 IP Customization B O%543

w IP Customization 7 X

DCS EE

Genera

Device: [awin-2 | Device Version: [c |

Part Number: | GWIN-LVZMG132XC7/16 | Language: Verilog

File Name: [ gowin_des | Module Name: |Gewin_DCs |

Create In: | EAfpga_projectisrc\gowin des | [=

Options

Glitchless Mode: |true

DCS Mode: RISING 4

General it & £

General it & HEFH T-HC & 7241 IP S SC k{5 8. DCS 11
General Bt EAHE[# A1 DQCE #12Mel, 15275 DQCE H 11
General it EHE.

Options Fit. & HE
Options Ft EHEH T H /7 B € XL & IP, Options Bt EHEL 3-9 it
TN

Glitchless Mode: f#f8/2:HE Glitchless (.
DCS Mode: # & DCS =,

it 132 7 A &
it 12 7 KHE B2 IP Core HIBC B 45 RonBIMEI, anl&l 3-9 Pror.

IP & ji e

IP & Ol E e )G, FAEEE S “File Name” 44 ) =430,

PABRINEC B NI4T 44

[ ]
VE!

IP 113 “gowin_dcs.v” SN5EHE N verilog B, HRYEH T IP EC
B, FeAEsSLEliL) DCS;

|P ¥ AR SC 14 gowin_des_tmp.v, J9FH 7 $R4E IP & AR
A

IP fic & 4. “gowin_dcs.ipc”, FI /Rl n#iz e Ext 1P #H47ic & .

UNRCE PRS2 VHDL, U AR BT A SO 44 R 409 .vhd
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4 SRR 4.1DHCEN

AR

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 — 7
wOIT 4R
3 4-1 DHCEN ¥ OM48
¥t 144 110 ik
CLKIN input PN RS
CE input IR S, IRHETHRL
CLKOUT output B B A5 5
[RiERIL
A LB RS R E, AT LLdE IP Core Generator T2 =4,
Verilog 4t :
DHCEN dhcen_inst (
.CLKIN(clkin),
.CE(ce),
.CLKOUT(clkout)

UG286-1.9.8 18(102)




4 EIE T Bh

4.1 DHCEN

4.1.2 1P A

UG286-1.9.8

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

7£ IP Core Generator Ft1fii 4" #i:f; DHCEN, 51454 &~ DHCEN
(AR A S
IP B &

7E IP Core Generator i, il “DHCEN”, #H DHCEN [ “IP
Customization” % [, 1Z%& HHEHE “General” B EHE. “Options” B & HE
A R AER], i 4-2 Fros.
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4 SRR 4.1 DHCEN

[ 4-2 DHCEN By IP Customization B O%43

% IP Customization ? x
DHCEN oo
(3 %]
General
Device: |GW1N-2 | Device Version: ‘C |
Part Number: | GW1N-LV2MG132XC7/16 | Language: Verilog -
File Name: |gﬂwin7dhten | Module Name: ‘aniniDHCEN |
Create In: |E:\fpga_project\src\gDwin_dhcen ‘
Options
[1 Enable CLKOUTN
—
----- —
—nfe
=

1. General it & fE
General [it & HEFH T-HC & =410 1P ¥t S RIAE %45 5 . DHCEN [f)
General Fit EHERf# 5 DQCE #iH34L, i522% DQCE Hiff)
General Fit B HE.

2. Options fit B HE
Options Bt EHEF T H ' H 2 X HBL & IP, Options At BAEUNE 4-2 fr
/N. Enable CLKOUTN: f##ER 54t DHCENC, AfRER Ik
DHCEN.

3. i B RHE R
Ui R HE ] 2R IP Core FTC B 25 BoRBIHER], 11 4-2 Frs.
IP 4 Rt

IP & MECE SRR, P EBCE AT “File Name” i 44 i) =30 A,
CABRIEC B N34T 44

® P it “gowin_dhcen.v” N5EEE ) verilog AR, HRAEH R IP
BoE, 774 s{Lfr) DHCEN;

® [P it AR ST gowin_dhcen_tmp.v, AL IP B A
B SC A

® [P HdE . “gowin_dhcen.ipc”, FI Al IN#kiZ SO IP HEATHEC & .

UG286-1.9.8 20(102)




4 SRR 4.2 DHCENC

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

4.2 DHCENC
421 JFENA
DHCENC r] 32547 FF/26 1] HCLK & 8055, CE fKH - FH &
1.
EAERH
7% 4-2 DHCENC &8
Kk E-Y ]l At
GWIN GW1N-9C, GW1N-2, GW1N-1P5,
/NE %O (LittleBee®) GW1N-2B, GW1N-1P5B
GW1NR GW1NR-9C, GW1NR-2, GW1NR-2B
IR OREE
[ 4-3 DHCENC % O~ & &
CLKIN —> —» CLKOUT
DHCENC
CE — —> CLKOUTN
WOTER
% 4-3 DHCENC iz O /148
I 144 110 ik
CLKIN input PN RS
CE input BB REAS S, RHTA AL
CLKOUT output i B A5 5
CLKOUTN output b4 {5 5, CLKOUTN HUX .
[FiEHIL
A LB B Sk B, AT Lli@id IP Core Generator T H. %4,
Verilog %14t
DHCENC dhcenc_inst (
.CLKIN(clkin),
.CE(ce),
.CLKOUT(clkout),
.CLKOUTN(clkoutn)
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4 i B 4.3DCC

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
);
4.2.2 1P @M
DHCENC 5 DHCEN i) IP Ftiin J W 7 iEH R, 2% 4.1.2 IP A .
4.3 DCC

4.3.1 iR
DCC, il 52 L IERR B,

EARRG
#* 4-4 DCC =M
F It Y] Atk
GW1N GW1N-9C
/NEE® (LittleBee®)
GW1INR GW1NR-9C
IR OREE
4-4 DCC imOREE
CLKIN — > DCC ——— CLKOUT
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4 EIE T Bh

4.3 DCC

wOITER
& 4-5 DCC iHONER
i 144 110 ik
CLKIN input RPN RS
CLKOUT output I A S
BHNAR
& 4-6 DCC £HN A
¥4 B 5 ] ENINE BN
DCC_EN 1'b1, 1'b0 1'b1 1%&;‘; ggg’
FCLKIN - 50.0 CPNINE T
[FREHIHE
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(

UG286-1.9.8

l1l;

DCC_EN=>'1',

--"1":enable dcc; '0": disable dcc
FCLKIN : REAL := 50.0 --frequency of the clkin(M)
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4 S Bh 4.4 DCCG
FCLKIN=>50.0
)
PORT MAP(
CLKIN=>clkin,
CLKOUT=>clkout
);
4.4 DCCG
4.4.1 FiENA
DCCG, =iEmf4f 52 g e B,
B 2R
%+ 4-7 DCCG ERSBH
Ktk £ ErGs
GWAN GW1N-2, GW1N-1P5, GW1N-2B,
/NEIE® (LittleBee®) GW1N-1P5B
GW1NR GW1NR-2, GW1NR-2B
wOREE
& 4-5 DCCG A r=EE
CLKIN —> DCCG —» CLKOUT
wONE
%= 4-8 DCCG O3
Ui 144 I/O iR
CLKIN input PN RS
CLKOUT output B i A5 5
SRNE
%= 4-9 DCCG ¥ N4
ZH 4 A8 Y LI iR
2500, 2'b01 2'b00/2'b01:Buffered
DCC_MODE 2.b10: e 2'b00 2'b10: +80ps
2'b11: -80ps

UG286-1.9.8
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4 SRR 4.4 DCCG

ZH 4 B v ERINME ik
FCLKIN - 50.0 PNEE DTk
[FigHlk
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
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4 SRR 4.5 CLKDIV2

4.5 CLKDIV2

4.5.1 RiBNE

CLKDIV2 Jyitf by Wi, SEBLR BRI — 203 % . CLKDIV2 [t A
feikz) DCC/DCCG i CLKIN. IOLOGIC i) FCLK. PLL ] CLKIN A1
CLKFB. DQS [#J FCLK. CLKDIV [#] HCLKIN.

ThiEdiA

CLKDIV2 Jy il il Bh oy Sk, AE Bl 5 N B Bora AL — 07 2 43 45k
fh,

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

HCLKIN —»
CLKDIV2 ——> CLKOUT

RESETN —

wONE
2= 4-10 CLKDIV2 38 O/ 48
35 1 44 I/0 it
HCLKIN Input RS 5
RESETN Input FLEAES, KA.
CLKOUT Output B Bh i A5 5
BHNER
3R 4-11 CLKDIV2 S¥ 48
S 4 By ENINE ik
GSREN “false”, “true” “false” i 4R E A GSR
[FigHlk
A DLE sk JETE, AT LLEL IP Core Generator T H. 74,
Verilog #4k.:

CLKDIV2 clkdiv2_inst (
.HCLKIN(hclkin),
.RESETN(resetn),
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4 SRR 4.5 CLKDIV2

.CLKOUT (clkout)
);
defparam clkdiv2_inst. GSREN="false";
VHDL #i4k.:
COMPONENT CLKDIV2
GENERIC(
GSREN:STRING:="false"
);
PORT(
HCLKIN:IN std_logic;
RESETN:IN std_logic;
CLKOUT:OUT std_logic
);
END CONPONENT;
uut:CLKDIV2
GENERIC MAP(
GSREN=>"false"
)

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

4.5.2 IP FH

7t IP Core Generator 5t 4 . CLKDIV2, Fififiil< Box
CLKDIV2 FAH /5 BAEE .

IP B &

1t IP Core Generator 7+, X “CLKDIV2”, ##H CLKDIV2 K]
“IP Customization” & 1, Z%& HHE “General” B & HE A H B~ HE
@ ’ ﬁl:] @ 4'7 ﬁﬁﬂ—:\‘ o
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4 f i g 4.5 CLKDIV2
[& 4-7 CLKDIV2 Kj IP Customization & 04544
‘% IP Customization 4 >
CLKDIVZ2 e~
Genera
Device: ‘GW1N-2 | Device Version: |C |
Part Number: | GW1N-LV2MG132XC7/16 | Lenguage: Verilog -
File Name: ‘gowin_clkdi\rZ | Module Name: |Gowin_CLKDIV2 |
Create In: ‘E:\fpga_project\src\gowin_cll-cdivE |
=] nc]
ut -
— sty
B

UG286-1.9.8

1. General fit BAE
General it EHEF TECE P41 1P Bt e {5 . CLKDIV2 1)
General Bt & HEFf# F A1 DQCE L) 21LL, 1E2% DQCE H i
General it BHE

2. U B RHER]
v 2~ HE B B IP Core MOEC B 45 RonBIHER, W& 4-7 Fios.

IP 4 g3
IP & i & e )5, 74 DU E SC/4"File Name” iy 44 B =N 3044,

CLERIAEC B A6 347 41 -

® P ¥it 3t “gowin_clkdiv2.v” N5 31 verilog #EL, HRE ) 1P
Bl , F=A4seBiibi) CLKDIV2;

® P it AR SO E gowin_clkdiv2_tmp.v, AH R 1P il A s
B ST

® |PdE . “gowin_clkdiv2.ipc”, F PRI INEZ SO IP TR
&

Y

I R 15 2 VHDL,  TR= A (AT AN SR 4 5 454 .vhd .
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5 RG]k

5.1rPLL

5 ARG

5.1 rPLL
5.1.1 JRiENTA
s FPGA #2417 rPLL, FIH #1225 I B 5 5 423 11 A 2% P 356
IRGAE 5 BRI AL o
yTofazh g
% 5-1 rPLL S EH
Ktk EY| R
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
fR @ GW2AN GW2AN-55C
(Arora) GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
GWAIN GW1N-1, GW1N-1S, GW1N-4, GW1N-4B, GW1N-
4D, GW1N-9, GW1N-9C
/N 1® GWINR GW1NR-1, GW1NR-4, GW1NR-4B, GW1NR-4D,
(LittleBee®) GW1NR-9, GW1NR-9C
GWINRF | GW1INRF-4B
GW1NZ GW1NZ-1, GW1INZ-1C
Iheetaid
rPLL AT T 4052 I A BT BRI S . 322 LR R
B CREAAN 340 S5 K 7= A AN [5) AH AT AN A0 28 F) i o 28
rPLL AT X4 A BB CLKIN HEAT AR5 (EAR 0450, T8~
e
fekour = (ferkiv * FBDIV) /IDIV
fvco = ferkour * ODIV
feLkourp = fCLKOUT/SDIV
fPFD = fCLKIN/IDIV = fCLKOUT/FBDIV
UG286-1.9.8 29(102)




5 RG]k 5.1 rPLL

® foin NEIARTEF CLKIN 4%, fokour A CLKOUT A1 CLKOUTP Hf&h4nE,
fokoutp N CLKOUTD HH8f4Z, ferp A PFD SSAHANE

® DIV, FBDIV. ODIV. SDIV JA[E] 43St ds scbr ity 73 A 2 %, BRI AT 7 BEAS [ 2343
FHCRAT B BA AR B B E

® PLL MG A] 2% FPGA /% 1in 2117 F -

wmAOREE
& 5-1 rPLL i O =E

CLKIN ——>
CLKFB ——>
RESET ——> CLKOUT
RESET P —> ———» CLKOUTP
FBDSEL —5 rPLL - » CLKOUTD
IDSEL —75 ]
ODSEL —#—> ——> CLKOUTD3
DUTYDA ——>| > LOCK
PSDA —77 ]
FDLY —75
IwONTER
= 5-2 rPLL 35O +43
Ui 11 44 110 iR
CLKIN Input SER NG S
CLKFB Input SRR TN RS
RESET Input rPLL R BN S, s .
rPLL <l (Power Down) fiAN{E%, mH AR,
PLL 3F bypass #3 F, RESET_P & H P
RESET_P Input CLKOUT/CLKOUTP/CLKOUTD/CLKOUTDS #iitt N
00
_ gAY FBDIV HUE, Ml 0~63, SLFRfE N 64-
FBDSEL[5:0] | Input FBDSEL.
z %L? 3 1l ’ Siid ~ ’ 5K —; A =
IDSEL[5:0] Input FAFES] IDIV HUE, JuF 0~63, SERREA 64
IDSEL.
HA$EH ODIV BUHE,

ODSEL[S:01 | Input 15 4 8,16,32,48,64,80,96,112,128.

DUTYDA[3:0] | Input S ST EAS 5

PSDA[3:0] | Input | AIBEahAs iR (3

FDLY[3:0] | Input [ maisent siasisets 5

CLKOUT Output | rPLL B & {5 =
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5 RG]k 5.1 rPLL
iy H 44 I/0 ik
LOCK Output | rPLL 8iE$a~ 55, 1 RRBie, 0FnAH
rPLL 2&-T CLKOUT 7 A AHALAA 5 25 LL 8 % [ i

CLKOUTP Output o
B9

rPLL £33 SDIV f)i 8 {55, CLKOUT &

CLKOUTP £ SDIV 73 #iids fa i A5 5 o

rPLL 225t DIV3 i e 15 5, CLKOUT &k

CLKOUTP £t 3 434l I 15 5

CLKOUTD Output

CLKOUTD3 Output

CLKOUTD3 #2& 3 73 M th I 3145 5, S A TRA P,
® I’f CLKOUTD3 [)#ii A& CLKOUT:

K 5-2 fron, 24 RESET B85, CLKOUTD3 7EH 2 CLKOUT
IR —AN R IR G, ARG 7ERE S 158 A B TR A K H
5-2 i \iB 3 CLKOUT B} CLKOUTD3 B FHE
RESET

ckour £ L L F L f L f L F L FLF LS

CLKOUTD3 $ f f

® 415 CLKOUTDS i A2 CLKOUTP:

il 5-3 fran, 4 RESET ZARSUE, CLKOUTDS fE i
CLKOUTP 55— AN N it A i fiF,  2RJA ARt A 238 A ETHE AN AR

P
5-3 iR CLKOUTP B+ CLKOUTD3 B &
RESET

clkoute ¢ |4 |4+ 4 |4 L+ |+ [+ |+ [+

CLKOUTD3 4 $ +
SHNE
R 5-3PLL 88N 4E
SR HUE e BMAE ik
FCLKIN "3"~"500" "100" S22 W] PR
IDIV_SEL 0~63 0 IDIV 73S R H A R E
IDIV 735 5 i s 45 ) Sl s A 45 6115
L1} n " n " n %iﬁf%
DYN_IDIV_SEL true", "false false o false: Tk, HIEES%
IDIV_SEL.
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SS

ZH 4 Hy A . 1] BIME it
® true: A7, RlIE#E{E5 IDSEL.
FBDIV_SEL 0~63 0 FBDIV 735l R F S W E
FBDIV 734l 5% A1 S 8 el sh a4 i
DYN_FBDIV_SE il
L - "true", "false" "false" ® false: #id, BElikESH
FBDIV_SEL.
® true: #A, Hik#{=5 FBDSEL.
ODIV_SEL 2/4,8,16,32,48,64,80.9 | ¢ ODIV 4 A A i B
6,112,128
ODIV 434l HE A 45 ) S s s A 1 )
(EReput
DYN_ODIV_SEL | "true", "false" "false" ® false: Ha, HIEHEZSH
ODIV_SEL.
® true: A7, BliE#E{55 ODSEL.
PSDA_ SEL "0000"~"1111" "0000" FRALFRAS
DUTYDA_SEL "0010"~"1110" "1000" S L ER A I
RSN AF FAE AL (5 23 Ll R B i 4
i
DYN DA EN true", "false false o false: HiAih
® true: FHEIEH
CLKOUT_FT DI | ., , ey CLKOUT ki J7 11 4 &
R 1'b1:
CLKOUT DLY_S | 545, 0 CLKOUT 1] &RE% &
TEP T CLKOUT_DLY_STEP*delay(delay=50ps)
CLKOUTP FT D | ., . CLKOUTP i 77 1115 &
- == 1 1b1 1'b1 e
IR 1'b1: i
p——
CLKOUTP DLY_ | 4 4, . CLKOUTP mu%i%iiﬁm%
STEP A, C)LKOUTP_DLY_STEP delay(delay=50p
S
DYN_SDIV_SEL | 2~128 ({H%0 2 SDIV 78l RS e B
CLKFB Rigik ¢
CLKFB_SEL "internal”, "external” "internal” ® internal: kK E W& CLKOUT it
® external: >k H /MBS T
"CLKOUT“, n " SIZ VI >4
CLKOUTD_SRC | . kouTP" CLKOUT" | CLKOUTD k5% #%
"CLKOUT“, " " ~SIZE VA
CLKOUTD3_SRC | .3 kdUTR" CLKOUT" | CLKOUTD3 kit ¢
5% rPLL, CLKOUT HE#3kH CLKIN
CLKOUT BYPAS | v, woerrm et ® true: CLKIN 5% rPLL E#:AMEH T
S true","false false CLKOUT
® false: IEHHi
CLKOUTP_BYPA | wirjon ntaise "false" 5% rPLL, CLKOUTP EL%3£ [ CLKIN

UG286-1.9.8
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ERINE ik

® true: CLKIN 5% rPLL E#AFH T
CLKOUTP

® false: IFHifEsl

CLKOUTD_BYPA
SS

"true","false"

"false"

8% rPLL, CLKOUTD HE#:3kH CLKIN

® true: CLKIN 5% rPLL BE#:AEH T
CLKOUTD

® false: IFHifEsl

DEVICE

"GW1N-1", "GW1NR-
1", "GW1N-1S8",
"GW1NZ-1",
"GW1NZ-1C", "GW1N-
4", "GW1N-4B",
“‘GWIN-4D",

"GW1NR-4",
"GW1NR-4B",

“GW1NR-4D"
"GW1NRF-4B",
"GW1N-9", "GW1N-
9C", "GW1NR-9",
"GW1NR-9C",
"GW2A-18", "GW2AR-
18", "GW2A-55",
"GW2A-55C",
"GW2AN-55C"

"GW1N-4"

TR

%z 5-4 IDSEL i QS ¥ RE

IDSEL[5:0]

IDIV &S HUE

IDIV SERR{E

111111

111110

111101

111100

111011

111010

111001

111000

110111

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

O oW IN|—-

000000

%% 5-5 FBDSEL i & ¥ xR %E

FBDSEL [5:0]

FBDIV &2 8l

FBDIV sEFrAE

111111

0

1

111110

1

2

UG286-1.9.8

33(102)




5 RG]k

5.1 rPLL

UG286-1.9.8

FBDSEL [5:0] FBDIV &2 5l FBDIV ZBr{E
111101 2 3
111100 3 4
111011 4 5
111010 5 6
111001 6 7
111000 7 8
110111 8 9
000000 63 64
& 5-6 ODSEL i A8 H xR«
ODSEL [5:0] ODIV Z3{A ODIV sZPrfE
111111 2 2
111110 4 4
111100 8 8
111000 16 16
110000 32 32
101000 48 48
100000 64 64
011000 80 80
010000 96 96
001000 112 112
000000 128 128

R 5-7 rPLL LS ¥AEFTRE

S3 PSDA_SEL ki 1 PSDA & & AR
0000 0°
0001 22.5°
0010 45°
0011 67.5°
0100 90°
0101 112.5°
0110 135°
0111 157.5°
1000 180°
1001 202.5°
1010 225°
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£33 PSDA_SEL ki 1 PSDA & & AR T 2
1011 247.5°
1100 270°
1101 292.5°
1110 315°
1111 337.5°

< 5-8 rPLL G LS AR RER

S# DUTYDA SEL&E IR 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

AL AR RESEABR N E. Flw, i EN"0” (0000)
I, 50% b LEi B ON"8” (1000). WIRAAMAIBLEZ"180°", 50% 543t
1)1 B A"0” (0000).

IRl s &
® 7 DUTYDA[3:0]> PSDA [3:0]iff, DutyCycle=1/16 x (DUTYDA [3:0]-
PSDA [3:0])-
® 7 DUTYDA [3:0]< PSDA [3:0]i}, DutyCycle=1/16 x (16+ DUTYDA
[3:0]- PSDA [3:0]).
V!
A # DutyCycle = 0, 1, 15 iX =Fi5 i .
AJ LLid e s ) FDLY [3:0]8ha 3% il 4 th i B CLKOUTP [HIEiR . & —
AHATN 0.125ns. FFE AR R E LM (B $P{55 CLKOUTP #iif5 T
B EPD) FERT (R85 5 CLKOUTP i N 810 .
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¥ 5-9 rPLL IR S HIFEE R %R
#% 00 FDLY [3:0] (GWIN-1/GW1N-1S) | [0 FDLY [3:0] (HARZEME) | 4R B4
0000 1111 0
0001 1110 1
0010 1101 2
0100 1011 4
1000 0111 8
[REBIHE
A LB RSk )5, AT L@ IP Core Generator T H =4,
Verilog #4t :
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)
);

UG286-1.9.8

defparam rpll_inst.FCLKIN = "50";

defparam rpll_inst. DYN_IDIV_SEL = "false";
defparam rpll_inst.IDIV_SEL = 0;

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

defparam rpll_inst.ODIV_SEL = 8;

defparam rpll_inst. PSDA_SEL = "0100";
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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";
CLKOUT_BYPASS:STRING:="false";
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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",
DUTYDA_SEL=>"1000",
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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=>|ock,

CLKOUT=>clkout,

CLKOUTD=>clkoutd,

CLKOUTP=>clkoutp,

CLKOUTD3=>clkoutd3

5.1.2 1P iAH
7E IP Core Generator #tii, iy “rPLL”, FmA < &7~ rPLL )
S ENSY
IP B &

7 IP Core Generator Fti H X0 “rPLL”, #H rPLL 1) “IP
Customization” & . % & L@ “General” Bt EAHE. "Options”[ic & HEF!
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i B AER, G 5-4 BT
5-4 rPLL By IP Customization B O%44

% IP Customization ? >
B2
rPLL [ 7]
General
Device: [awin-a | Device Version: [D |
Part Number: | GW1N-LVAQNBSCE/I5 | Language: Verilog -
File Name: | gowin_rpll | Module Name: | Gowin_rPLL |
Create In: | Ex\fpga_projectisrc\gowin_rpll =
Opti
o
General CLKOUT
Mode [ Bypass
@ General Mode (O Advanced Mode Expected Frequency (3.125~500): [400.000
. Tolerance (36): 0.0 |
s . PLL Phase And Duty Cycle Adjustment -
® Dynamic ® o VCO Divide Factor

Dynamic
[] PLL Reset [] PLL Power Down

e Static 2

Clock Frequency (3~400): |100.000 5

Divide Factor

Actual Frequency:

CLKOUTP

[ Enable CLKOUTP

Phase And Duty Cycle Adjustment (Static)

Phase (degree): 0.0 v
< >

1. General Fii. BHE
General fit & HEH T-FC & 72 4R 1 IP Bt e A /5 B . rPLL f
General Bt EAHE [ f# A1 DQCE #H12Ml, 15575 DQCE H11
General fit B HE.

2. Options it B HE
Options At B HEH T-H F H 2 XL & IP, Options Mt & HEW ] 5-4 Al
TN
® General: MCE — A m AR, HeE 5 AR O AT 5 2 b
e FRSE AT HE PLL Reset.
- “Mode” ELIifLE IP Core L& (=, TR
“General Mode” flli= 25z “Advanced Mode”, — %A=
T AN N RO A AR, RS BT AR
SIIREREG MR AGE TR, R N A A
[F] 43 A0 28 04 280 T0UHA 7 A A9
- “PLL Phase And Duty Cycle Adjustment” 3&I5t & i ) 5
AR AL R R, SCRFSIAS R “Dynamic” AR
# “Static”;

- “PLL Reset” i&mifid & rPLL ] Reset ff GEAR \;

- “PLL Power Down” &ML & reset_p ¥ Hff rPLL 4T H
i,

® CLKIN: P& rPLL f A8, 35280 B & A IDSEL
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Reset i fEfR .

“Clock Frequency (WiRERD” BB f N 2P 0MER, o
1 device WiE;

- “Divide Factor” A[{EmHE T E 3 ISE, SCRFBIAE
i\ “Dynamic” FIFAEI “Static”, FAEZT AIACE 740
SHIP BB, J0FEN 1~64. 75 CLKOUT (1% H i 5 AL
R device ZRTEEN, Bdi “Calculate” B “OK”, <>
HEERE O RENR; 45 CLKIN/IDIV 82 AL A ¥ device
LK 1) Clock Frequency Julil 4, H.ii “Calculate” &,

“OK”, &g HIgRE DR iR,
CLKFB: MiE rPLL S/t e By ARG 541 .
- FCE R RS, “Source” I AT IEFE Internal Al

External;

- “Divide Factor” AJ7Em R NECE S E, RIS H
i “Dynamic” Mgz “Static”, B~ w e & 5
S EAARBE, JEEN 1~64, IEEAGIEN, B
“Calculate” 41 "OK %4, 23R E DR R

Enable LOCK: f# g LOCK I,

CLKOUT: P rPLL far i B £ HIEEAI%R, BLE VCO 4L, MEH

e B B AR S 4
“Bypass” 110 ] [ B 5 H I B 1K 55 2% Th g s
“Expected Frequency (B ” £ —Metsi=l T EC & B 1
D CLKOUT i, JEHlH device #7E;

- “Tolerance (%)” FC.E CLKOUT HASEARZ A5 H i) Sz s 4
KIF RVFRZE

- “VCO Divide Factor” fE=ZifR il T HCE VCO ZHELHFah&
B “Dynamic” fEpESHE “Static”, AT ELE 75
SE BAREUE, YEEA 2/4/8/16/32/48/64/80/96/112/128,
Ao B AS I, #d “Calculate” Bt “OK”, <34 R 0
PENER IR

- “Actual Frequency” E/nZ 515 H ) CLKOUT sEiziii,
TP

CLKOUTP: &AM o IAROA S5, B AR I S i AH 7 A

LIRS, R/ e RS I B ) Reset.

- “Enable CLKOUTP” &I & A A% i i dh H 1F g 5
“Bypass” 12t L B AH S I B (1) 55 16 D) RE 3 RE 5

“Phase And Duty Cycle Adjustment (Static)” A 7£ &R
THECE ML (Phase (degree)) il 5% (Duty Cycle);
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® CLKOUTD: [t & ZrAiE)£hkar H f it s, B & 1 40 40 i da
AR, B A R o A S, (RSO B A AT Bl HE
Reset,
“Enable CLKOUTD” & T Fic & 3 A9 Hf £ i Hi A e 5
“Bypass” JEIRD B 24 eh 4 60 55 B8 T RE 48 RE ;
“Source” AL & 7 A Bhfan B I B YR, RI%E CLKOUT Al
CLKOUTP:;
- “Expected Frequency (B 78— B0 R B IHEE 1)
et et AR, YUl device WY5E
- “Tolerance (%)” MCE 4>t ef iy 4 1B 55 2 58 1 B 2 b
BRI R ZE
- “Divide Factor (2~128)" 7£ & 2k 20 N HC B 40 s 8h i HH 1)
SRS EL, JEEIN 2~128 Z IR B, wEE N E
“OK” SRR,
- “Actual Frequency” & RZit 515 H (1) 53 AR £ H 1 5 b 4
® CLKOUTD3: ACE =445t ety i i mt s .
“Enable CLKOUTD3” &I fD & = 4 S e HH A8 G

“Source” HEIMC B =7 M phda I BRJR, AT i%E CLKOUT
1 CLKOUTP.

® Calculate: M MAIRCE ST EH.

- — L “General Mode” T, HR¥E G N Far AR O ELRCE
MZH. ESE VCO 240, vHE H 1) SEPRAZe A B A 2
AR, B “Calculate” ZH G &5 H “error” & MHER
R, JRAEENL B AR

- fERmZER “Advanced Mode” F, L E HE SIS
. S EAVCO AR, HARH, M
“Calculate”, i “error” & N4E/RER; #HECEIEM, Hi
“Calculate”, 71 “info” % & ~HELE I .

3. R RAER
i 5~ HE SR 1P Core UMD B 45 R BIHER, i N Hi o T A5
4% Options it & S<if 38, & 5-4 fiis.

IP 4 i35

IP & N E SRR, P EBCE A “File Name” i 44 1 =3,
CLER AT B 9 B EAT /43 -

® IP it “gowin_rpll.v” N5E R verilog AR, FRIEH P HT IP
B, PEAESfLr rPLL;
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® [P it AR ST gowin_rpll_tmp.v, AHFERAEE IP BTt AR
A

® P g E . “gowin_rpllipc”, F T RINEZSCHNT IP #HTHC E .

!

WAC B kR RE 5 42 VHDL, W= A8 aT P AN SCAFE 44 J5 4% 8. vhd

5.2 PLLVR
5.2.1 [RiENA

UG286-1.9.8

iz FPGA #2844t 7 PLLVR (Phase_Locked Loop with regulator, 7 H,
ATV BARER ), RSN S AN 225 I B E S 363 g R 15 5 1)
SRR AR o

ERARY

& 5-10 PLLVR ;& &4

K £y s

INEEIE® GWINS GW1NS-4, GW1NS-4C, GW1NSR-4, GW1NSR-4C,
(LittleBee®) GW1NSER-4C

IhgesaR

PLLVR &7 AT 1 PLL, AT 35 T45 5 (104 N B BhdE 47 B oA 467 3
. O H AR SRR CREAIRN 240 45K 7= A AN [R) AR S, AN 2 ) i o
INEZN

PLLVR HIPEEEAA T :

PLLVR nXf# A8 CLKIN HEATAZ % (EAmmn 4D, HE AR
W

feikour = (ferkiv * FBDIV) /IDIV

fvco = ferkour * ODIV

ferkourp = fekour/SDIV

ferp = feukin/IDIV = ferxour/FBDIV

® fouan NHIANEF CLKIN #i%, fokour A CLKOUT Al CLKOUTP 4,
fokoutn N CLKOUTD IS4, feep Ny PFD XA,

® IDIV. FBDIV. ODIV. SDIV NA[F 5448 SEbRr 4330 280, B e i@t 7 BAS [H] 4340
FREORAG B AR B E S

® PLLVR WANRILHE ]S FPGA /7 in 21 T4 -
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¥ O R E

5-5 PLLVR i O R=E

CLKIN ——>|
CLKFB ——»
RESET ——>|

RESET_P ——>|

FBDSEL —g
IDSEL —5
ODSEL —75
DUTYDA —F >
PSDA —77
FDLY —75 >
VREN —>

PLLVR

—> CLKOUT

> CLKOUTP

—> CLKOUTD

—> CLKOUTD3

—— LOCK

ImONT48
= 5-11 PLLVR #ON 48
BRI 4 1/0 ik
CLKIN Input SENE NG
CLKFB Input P PN RS
RESET Input PLLVR 2R MANGES, mHE AR
PLLVR % (Power Down) i AN{=%, EH¥E
2, PLL 9E bypass #:U~, RESET_P i Fif
RESET_P Input CLKOUT/CLKOUTP/CLKOUTD/CLKOUTD3 #itH
OO
) A+ FBDIV BUE, VEH 0~63, SEZFrfE N 64-
FBDSEL[5:0] Input FBDSEL .
_ f—é{\ gty , 35 ~ , S > -
IDSEL[5:0] Input shasEH IDIV BUE, 5 0~63, SZfrfE N 64
IDSEL.
_ it ODIV HUH.,
ODSEL[5:0] Input 2.4.8.16,32,48,64.80,96,112,128.
DUTYDA[3:0] | Input 2 A RS
PSDA[3:0] Input A BN A HEAE 5
FDLY[3:0] Input K AN AT B A5 TS 5
VREN Input PLLVR BRI RS S, w2
CLKOUT Output | PLLVR i s 5
LOCK Output | PLLVR 8855, 1 RnBiE, 0 XK .
CLKOUTP Output | PLLVR #7470 (5 25 LE R A B 2 B 15 5
PLLVR £ SDIV fEf £ 15 5, CLKOUT B
CLKOUTD OUtpUt | | KOUTP £5 SDIV M5 5 [ HH = 2
PLLVR £ DIV3 HIES 9% 15 5, CLKOUT &
CLKOUTD3 | Output | o UTP 223 3 404U ot th 5 2
¥
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CLKOUTD3 #& CLKOUT &f CLKOUTP £ 3 234 J5 ()% i i 5, Hi 5 CLKOUT &
CLKOUTP il ok & 71 5% rPLL.

BHNE
# 5-12 PLLVR 2 /+48
ZH 4 HUE Ve BRIME Eiii3a
FCLKIN 3~500 100 SH I AR
IDIV_SEL 0~63 0 IDIV 7390 2 3 A B
IDIV 735 Z B a4z i) 2
B eSS HE Tk
" "on " " " . false %%%S’ Eﬂiﬁ*%
DYN_IDIV_SEL true", "false false %% IDIV_SEL.
® true: AhE, BlIEH
%5 IDSEL.
FBDIV_SEL 0~63 0 FBDIV 74l R &% B
FBDIV 4345 52 i A 425 il
SRS HNE ik
" » on " " " L4 false %%ZLE’ Eljjij:%
DYN_FBDIV_SEL true”, "false false %% FBDIV_SEL.
® true: ZhE, BIIEH
=5 FBDSEL.
2,4,8,16,32,48,6 DA 2 e
ODIV_SEL 480.96.112.128 8 ODIV 7 R HH AN E
ODIV 7385 & B A5 47 ]
SRS HNE 5k
n " " n " n . false. %%%?‘ ’ EI] jﬁj:%
DYN_ODIV_SEL true", "false false %% ODIV_SEL.
® true: ZhE, HPIEF
&5 ODSEL.
PSDA_SEL "0000"~"1111" "0000" AL RS
DUTYDA_ SEL "0010"~"1110" "1000" 7 2 L i A R
RN AAE FAE M ALA
DYN_DA EN "true", "false" "false" AR
DA rue", "false alse o false: B
® true: ZhAIEH|
CLKOUT Tl 75 ml %
CLKOUT_FT_DIR 1'b1 1'b1 . BRG R
- = 1'b1: W&
CLKOUT fil & &
CLKOUT_DLY_STEP | 0,1,2,4 0 CLKOUT_DLY_STEP*de
lay(delay=50ps)
CLKOUTP F#ifdl 75 7] 15
CLKOUTP_FT DIR | 11 11 UTP BB HEE
1'b1: W&
I
CLKOUTP DLY STE CLKOUTP i &% &
- = 0,1,2 0 CLKOUTP_DLY_STEP*d

P

elay(delay=50ps)
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ZH 4 HUE Ve Rl LNNEN E1:p
DYN_SDIV_SEL 2~128 (fB%0 2 SDIV i R#EE S W E
CLKFB sk #%
internal” ® internal: >k H AN
CLKFB_SEL Jnternat , "internal" CLKOUT i
external N
® external: K H AN
(ER=r &
"CLKOUT", "CLKOU S o 2k
CLKOUTD_SRC "CLKOUTP" T CLKOUTD RjF k£
"CLKOUT", "CLKOU RS
CLKOUTD3_SRC "CLKOUTP” T CLKOUTD3 ik £
%% PLLVR, CLKOUT
H¥#kH CLKIN
® true: CLKIN 53 1%
CLKOUT BYPASS "true", "false" "false"
. rue alse alse PLLVR E%T’Eﬁﬁﬂ:
CLKOUT
® false: IFHHi=
=% PLLVR, CLKOUTP
H#KH CLKIN
® true: CLKIN %%
CLKOUTP BYPASS "true", "false" "false"
_ rue’, railse alse PLLVREEF%{/E)EH%
CLKOUTP
® false: IFifE=l
% PLLVR, CLKOUTD
Bk H CLKIN
® true: CLKIN 5%1%
LKOUTD BYPA " ” "false” "false"
CLKOUTD _ SS true”, "false alse PLLVR £ 52/ -
CLKOUTD
® false: WA
"GW1NS-4",
"GW1NS-4C".
"GW1NSR-4". "GW1NS .
DEVICE "
C 'GWINSR. 4 R
4C",
"GW1NSER-4C"
I

UG286-1.9.8

IDSEL. FBDESL. ODSEL ¥ 1 X %0 g%,

A, #Z7% rPLL.
[RiEBI

FARLAN &5 25 LU R IR R A5 5 rPLL AR

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

Verilog #4t :
PLLVR pllvr_inst(

.CLKOUT(clkout),

.LOCK(lock),
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.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 plivr_inst.DYN_IDIV_SEL = "false";
defparam pllvr_inst.IDIV_SEL = 0;
defparam plivr_inst. DYN_FBDIV_SEL = "false";
defparam plivr_inst.FBDIV_SEL = 1;
defparam pllvr_inst.ODIV_SEL = §;
defparam pllvr_inst. PSDA_SEL ="0100";
defparam plivr_inst. DYN_DA_EN = "false";
defparam plivr_inst. DUTYDA_SEL ="1000"
defparam pllvr_inst. CLKOUT_FT_DIR = 1'b1;
defparam plivr_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 plivr_inst. CLKOUT_BYPASS = "false";
defparam pllvr_inst. CLKOUTP_BYPASS = "false";
defparam pllvr_inst. CLKOUTD_BYPASS = "false";
defparam pllvr_inst. DYN_SDIV_SEL = 2;
defparam pllvr_inst. CLKOUTD_SRC ="CLKOUT";
defparam pllvr_inst. CLKOUTD3_SRC = "CLKOUT",
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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;
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;
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);

END COMPONENT;
uut:PLLVR
GENERIC MAP(

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

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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PORT MAP(
CLKIN=>clkin,
CLKFB=>clkfb,
IDSEL=>idsel,
FBDSEL=>fbdsel,
ODSEL=>0dsel,
VREN=>vren,
RESET=>reset,
RESET_P=>reset p,
PSDA=>psda,
FDLY=>fdly,
DUTYDA=>dutyda,
LOCK=>lock,
CLKOUT=>clkout,
CLKOUTD=>clkoutd,
CLKOUTP=>clkoutp,
CLKOUTD3=>clkoutd3

5.2.2 1P A H
7f IP Core Generator A1, B “PLLVR”, A M2 8ox
PLLVR fAH 5 S .
IP BfE

7£ IP Core Generator Ftf 4 x¥di “PLLVR”, #H PLLVR f) “IP
Customization” & I1. %% 4% “General” Bl EHE. “Options” At &
HE S R HE R A" Help 141, WKl 5-6 Fin.
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& 5-6 PLLVR HJ IP Customization & (454
@ IP Customization ? x
PLLVR =
Uiy
General
Devi [ewins4 |
Part Number: | GW1NS-LVAON48C6/15 | Language: Verilog -
File Name: |gowinipr | Module Name: | Gowin_PLLVR |
Create In: |E:\fpga_project\src\gowin_pIIVr |
Optio
General cLkouT 2
Mod [ Bypass
@ General Mode (O Advanced Mode Expected Frequency (4.6875~600): | 400.000
PLL Phase And Duty Cycle Adjustment Tolerance (3): 0.0
— —

UG286-1.9.8

nitial Val

Clack Frequency (3~400): |100.000 [

Divide Factor

lue(1~64): |1 2

VCO Divide Factor

@® Dynamic O Stat
[ PLL Reset [] PLL Power Down [ PLL Regulator nitial Value: B
2
CLKIN

Actual Frequency:
CLKOUTP
[ Enable CLKOUTP Bypass
Phase And Duty Cycle Adjustment (Static)

Phase (degree): |0.0

>

o1 cones

1. General fiit BAE

General Bt B HEH THCE A1 1P Bk X RIAH S E B . PLLVR 1)
General it EAE K {1 A1 DQCE k2L, 1§27 DQCE F1HJ

General it B HE.
2. Options Fit B HE

Options Bt EHEF T H 7 B € X & 1P, Options At & HEU K 5-6 T
7No PLLVR BCEAE ) AT rPLL BEERALL, 7625 rPLL H1 Options
fid EAE . HhHi PLL Regulator #77.

3. U ERHER

it 1R AE B2 7 IP Core HUBC B 45 RO BRI, S A\ i 0S4
#R#% Options Hc &L %7, Al 5-6 firas.

IP 4 i3

IP & O E G, 774 ARG B SCHE"File Name™#y 2 ) =4S4, LA

FRAHC B B HEAT A 4

® P it 3cf"gowin_plivr.v” A5 ¥ K verilog #Ek, HR4EH P 1P fid
B, PASEILE) PLLVR;

® P it AR S gowin_plivr_tmp.v, A R4 1P BiH s R

A

® |Pfid & ff: "gowin_plivripc”, F el in#kiZz scfExt IP AT & .
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U B P B AV /2 VHDL, P2 (AT S 44 5 40 vhd .
5.3 PLLO

5.3.1 [RIENE

v FPGA 124t 7 8UHI3A PLLO, SCRFVUBKIS i, T2k 45 7€ 1%
NIRRT AR ML e b

EAERH
7= 5-13 PLLO & FI 881
Kk #7 At

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

GW1NR GW1NR-2, GW1NR-2B
f=EE® (Arora) GW2AN GW2AN-18X, GW2AN-9X
ThekHaid

PLLO SCRFDU R4 IS B, e T-45 @ NI B gEAT IS BhAR AL R L o
FLCUREE, AR AR CRESTRI A0 SR A2 AN [ AR AL FOAT 2 1 i HE N b o
AR B IER IR B, SN B ATR L AUL IR FPGA 770 2015 F A+
IR AT R AT B

PLLO wJ X i AF 8 CLKIN BEAT AR A% (i 410, iHHARK
LU

ferkoura = (ferkiv * FBDIV) /IDIV

fvco = feikoura * ODIVA

feikourx = fin opvx/ODIVX

fPFD = fCLKIN/IDIV = fCLKOUTA/FBDIV

® fokin NFIAFEN CLKIN #i%,
foLkoutx : X=A/B/C/D, > A/B/C/D i#iE % i i 8 4%, ODIVX A A/B/C/D J@IE K

o 1 3 SR
® finoovx : X=A/B/C/D, N ODIVX FIfi AR BiAA, BRI fuco, ZRIBRERSS B I #4058
B FEL A %

ferp Jy PFD SAHSE, fero S/ IMEA/NT 3MHzZ;

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

® PLLO MBiZIuEIES% FPGA /71 21 T
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mwmAREHR
5-7 PLLO g OREE

CLKIN ———
CLKFB ———
RESET —»
RESET P ———>
RESET | ——»
RESET S —>
FBDSEL %
IDSEL ﬁL»
ODSELA —A4—» > CLKOUTA
ODSELB —~—»
7 —» CLKOUTB
ODSELC —#—>
ODSELD —~4—»] PLLO > CLKOUTC
DTA —~2—>|
4 ——» CLKOUTD
DTB —~—>
ICPSEL ﬁL» —» LOCK
LPFRES ﬁL’
PSSEL —~2—»
PSDIR —
PSPULSE ——»
ENCLKA ——»
ENCLKB —
ENCLKC —>
ENCLKD —
IwONTER
< 5-14 PLLO ¥ ON48
3 144 I/0 Eiba
CLKIN Input ZE NP RANE S
CLKFB Input ST BRI NAE 5
RESET Input PLL B A5 S, ST
RESET P Input PLL 3%l (Power Down) 155, & H A%
RESET | Input W5 IDIV e85, B4 RESET TiEeAl IDIV 115
- B, S R
RESET_S Input X7 BIC/D iX 3 %, B A K.
, A ¥EH] FBDIV BUE, YRl 0~63, SFR{E N 64-
FBDSEL[5:0] | Input FBDSEL.
AP , SHE 0~63, 2PN 64-
IDSEL[5:0] Input %SET:E?I%J IDIV BXfH, JuF 0~63, SZPridl 64
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¥ 11 44 I/0 Eiii3a
_ B4 ODIVA HUE, JuFl 0~127, SEBR{EA 128-
ODSELA[6:0] | Input ODSELA.
, B4 ODIVB HUE, S 0~127, sZhafE iy 128-
ODSELB[6:0] | Input ODSELB.
_ F¥EH| ODIVC HUE, il 0~127, skPrfth 128-
ODSELCI6:0] | Input ODSELC.
, FAs ¥ ODIVD HUE, Yol 0~127, SEBR{EA 128-
ODSELDI6:0] | Input ODSELD.
DTA[3:0] Input SRS CLKOUTA #5245 Lt
DTB[3:0] Input A OATEH] CLKOUTB 154 He
FIAFEH ICP B/,  H KA BUE 35 KK,
ICPSEL[4:0] | Input X o
0T Input 5 0 i el /.
A#EH LPFRES A/, LPFRES HU{f il d1/h 51
LPFRES[2:0] | Input K> N RO~R7, RO XM FERR A, R7 I NI 98 i
N,
PSSEL[1:0] Input AP B E
PSDIR Input BNASTERIAARLRE B 77 )
PSPULSE Input AT A ALAS B i B ik vp
ENCLKA Inout ANASFEG) A EE IR SRR, A AR FH A A AR U [H]
P i T A S5 CLKOUTA_EN = "TRUE".,
ENCLKB Inout ANASPEG B R R, A AR FH A A R U [H]
P i A 2% CLKOUTB_EN = "TRUE".
ENCLKG Inout BASFEH] C ImIER B AT RE, AR Sh A Re I [
P i #4254 CLKOUTC_EN = "TRUE".
ENCLKD Inout BNASTE D EIE R B AT RE, AR Sh A Re I [
P i #4254 CLKOUTD_EN = "TRUE".
CLKOUTA Output | A JEI& Bl
CLKOUTB Output | B I & b &4
CLKOUTC Output | Ci#EIEHR #hi
CLKOUTD Output | D @i i
LOCK Output | PLL B~ ES, 1 RadiE, 0FRRE
BHNER
% 5-15 PLLO ¥ N48
ZH % BUEYEHE | BR0ME ity
FCLKIN "3"~"400" | "100.0" S BT (MHz)
IDIV 73 REEH AW E, X R SERREL
IDIV_SEL 0~63 0 i 1~64.
"TRUE", |. o | IDIV 735 S B s a i) S 5l s A4
DYN_IDIV_SEL "FALSE~ | FALSE B
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S84 BEJaRE | BRME Eipu
® FALSE: #4, RIS
IDIV_SEL.
® TRUE: #h%, HILEEES
IDSEL.
FBDIV 3l R B AW E, b N sEfr
FBDIV SEL ~ .
S 0~63 0 B 1~64
FBDIV 74 R s 16| S Haksh &
BG5S IR
"TRUE", |. . | ® FALSE: &, RlE#HEZS%
DYN_FBDIV_SEL | .- ‘ogv | "FALSE FBDIV SEL.
® TRUE: #h%, HILEEES
FBDSEL.
ODIVA_SEL 1~128 4 ODIVA i 2 B S W E
ODIVA 7l R B S5 S 8 Esh &
HE Tk
"TRUE", |. . | ® FALSE: i, RlE#Z%
DYN_ODIVA_SEL | .-, ggv | "FALSE ODIVA. SEL.
® TRUE: #i%s, RBlERGES
ODSELA.
ODIVB_SEL 1~128 4 ODIVB 734l 2 H A W E
ODIVB 734l Z # i A1 6 S Haksh &
G Sk
"TRUE", |. . | ® FALSE: #is, HlLHZH
DYN_ODIVB_SEL | .-, ‘ogv | "FALSE ODIVB. SEL.
® TRUE: iz, HIEFES
ODSELB.
ODIVC_SEL 1~128 4 ODIVC /M R BF S W E
ODIVC 74l ZE s S HI S HEE &
BHIE SRR
"TRUE", |, . | ® FALSE: #4, RlIEFESH
DYN_ODIVC_SEL | .- ‘gpv | "FALSE ODIVC. SEL.
® TRUE: zh#%s, HIER(ES
ODSELC.
ODIVD_SEL 1~128 4 ODIVD 7 ZH s v B
ODIVD 734 R B ER B H S sh &
PHE Tk
"TRUE", |. , | ® FALSE: i, RlE#Z%
DYN_ODIVD_SEL | .5 ggv | "FALSE ODIVD, SEL.
® TRUE: #i%s, RlERGES
ODSELD.
CLKOUTA_EN "TRUE™, [ wvrue | A JHE Sk A A R
— "FALSE"
CLKOUTB EN TRUE, [ wrpuEr | B mimm b (i e
— "FALSE"

UG286-1.9.8
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S 4 BUEYERE | BRAME it
CLKOUTC_EN | JRUEL | "TRUE" | C ity bt e
CLKOUTD_EN TRUEY,  1wrrue" | D JH JE B B R
- "FALSE” e
AEIE 5 oA RS S HEE S
et EREprT e
"TRUE", |. . | ® FALSE: ##, HIk#HESH
DYN_DTA_SEL | wpp g | "FALSE CLKOUTA_ DT DIR &
CLKOUTA DT _STEP.
® TRUE: zh#s, HERE(ES DTA.
B i 1H (7 LA A i S A E A
EhIL R e
"TRUE", |. . | ® FALSE: &, RlE#HEZSH
DYN_DTB_SEL | wpp gg | "FALSE CLKOUTB_DT DIR &
CLKOUTB_DT_STEP.
® TRUE: zh#s, HIERE(ES DTB.
A I 52 L ER SO T 1A
® 1b1:+ Hasteyn, LALEFHESS
gLKOUTA—DT—D' 11, 160 | 1'b1 S R
® 1'00:- HZELD, PURFRERIEST
N
B i E 15 4% EL R S OR 7 1)
® 1b1:+ LN, LAEFHUSHE
gLKOUTB—DT—D' 11, 160 | 1'b1 e gEAE, THEE R
® 1'b0:- LA, DUR RIS
F e, PR ETHE.
CLKOUTA_DT_ST A TEIE B ERS O, B
0,1,2,4 0
EP 50ps.
CLKOUTB_DT_S B il S LRSI, wP
0,1,2,4 0
TEP 50ps.
' ' ODIVA #ij NI SR8 1% £
CLKA_IN_SEL gfg%ff 2'b00 ® 2'b00/2'b01: >k H VCO #ith
’ ® 2b11: %K H CLKIN
A T IE S ke R e 4%
CLKA OUT_SEL | 1'b0, 1'b1 | 100 ® 1'b0: >KH ODIVA ¥t
® 1'b1: HiHiA 53k H CLKIN
ODIVB #iy N gk Jsik £
2'b00,2'b \ A ”
) 2'b00/2'b01: >k H VCO #iHh
CLKB_IN_SEL 01,2'b10, | 2'b00 ‘
- = B ® 2'b10: ZiHkKH CLKCAS_A
® 2'b11: kK H CLKIN
B i 1E i A BRI
CLKB_OUT_SEL | 1'b0, 1'b1 | 1'b0 ® 1'b0: K[ ODIVB f4ith

® 1b1: HyHim 4524k H CLKIN
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S84 BUEYER | BRAME ik
ODIVC i N e Y 15 %
2'b00,2'b ® 2'b00/2'b01: K4 VCO %t
CLKC IN SEL 01,2'b10, | 2'b00 s
- = b1 ® 2b10: ZKH CLKCAS B
® 2b11: i kH CLKIN
C JE 18 i H s b e Yk 4%
CLKC_OUT_SEL | 1'b0, 1'b1 | 1'b0 ® 1'b0: ¥ H ODIVC [f# s
® 1'b1: il shs%& sk H CLKIN
ODIVD %y NI 8h e 5 1% £
2'b00,2'b ® 2'b00/2'b01: K[ VCO %t
CLKD_IN_SEL 01,2'b10, | 2'b00 "
- = b1 ® 2b10: ZBkHE CLKCAS C
® 2b11: 5k H CLKIN
D 338 iy HY ok YR I R
CLKD_OUT_SEL | 1'b0, 1'b1 | 1'b0 ® 1'b0: >kH ODIVD Kf i
® 1'b1: fHHE#h55 -k H CLKIN
AL", "INTERN | ® INTERNAL: 3k N CLKOUTA
CLKFB_SEL "EXTER | AL” Rk
NAL" ® EXTERNAL: K E4MNB1E 5 it
DYN DPA EN "TRUE", | wpa) sE? ENAS R AT BE
— i "FALSE" VAR B
B @A R R S S B s S
HME Tk
® FALSE: #4, RlEFESH
TRUE" PSB_COARSE & PSB_FINE .
DYN_PSB_SEL veaLser | 'FALSE" TRUE. .
® TRUE:#Zh%, EPik# DPA Zh&1(E
2 (PSSEL& PSDIR&
PSPULSE) ks, [FIR 7
DYN_DPA_EN="TRUE".
C B A I B S | S B sh 5%
HME Tk
® FALSE: #4s, HIEFESEH
TRUE" PSC_COARSE & PSC_FINE
DYN_PSC_SEL eaLSEr | 'FALSE" TRUE.
® TRUE: #h#s, HIiE+#% DPA #h#&
=5 (PSSEL& PSDIR&
PSPULSE) >ksziil, [FIRFF
DYN_DPA_EN="TRUE".
D I8 AR AL A i A 1 ] S B sh A 1%
TRUE" HME Tk
DYN_PSD_SEL 'EALSE" | TALSE" | e FALSE: &, HI#FZH

PSD_COARSE & PSD_FINE
TRUE.

UG286-1.9.8
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& BUEYEH | BRME {13
® TRUE:ZhZ, Hli# DPA sh&fE
5 (PSSEL& PSDIR&
PSPULSE) >kscil, [EIf 7
DYN_DPA_EN="TRUE".
PSB_COARSE 1~128 1 B i IEAHAS A S R E
PSB_FINE 0~7 0 B IEIE AR O A R E
PSC_COARSE 1~128 1 CEEMB MRS E
PSC_FINE 0~7 0 CHEMB MRS E
PSD_COARSE 1~128 1 D EE A RS E
PSD_FINE 0~7 0 D JEE AR F S R E
B i#iE (ODIVB=2~128) /i%sLbiff#
fiise
® FALSE: 50% /%5t
"TRUE" ® TRUE: DYN_PSB_SEL="TRUE”
DTMS_ENB eaLsgr | FALSE" i} % PSB_COARSE&
PSB_FINE {£ 4 falling edge, 4
G MALEEANEN rising edge
SEILBNAS A L (falling
edge - rising edge)
C il (ODIVC=2~128) 525 LLif%
fiihe
® FALSE: 50% &5 %5t
“TRUE" ® TRUE:DYN_PSC SEL="TRUE’
DTMS_ENC eaLsgr | 'FALSE" iK% ® PSC_COARSE&
PSC_FINE 1fA falling edge, £
G ENAAHALIEESE A rising edge
SEMBhAS A I (falling
edge - rising edge)
D @i (ODIVD=2~128) 545 thiff%
firge
® FALSE: 50% 5%t
“TRUE" ® TRUE: DYN_PSD_SEL="TRUE’
DTMS_END 'EALSE~ | 'FALSE" it % & PSD_COARSE&
PSD_FINE f£4 falling edge, 4
G ENASAHALIEEAE A rising edge
SEI A A LR (falling
edge - rising edge)
TRUE" iR A 55 RESET I, #5752t ]
RESET_|_EN " | "FALSE" | RESET |, F#¥iZSHkN
FALSE
TRUE.
TRUE" iR A 55 RESET_S, ##F EfiH
RESET_S_EN " | "FALSE" | RESET S, fFkiZZs¥ikN
FALSE
TRUE.
"TRUE", |. , | ICPSEL #&#H Mz &EHIES
DYN_ICP_SEL eaLsg” | ‘FALSE i
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® FALSE: #4, HIEFESEH
ICP_SEL.
® TRUE: #h&, HIIEBEIBES
ICPSEL.
ICP HERiHARE
5'HXXXX ® 5ObXXXXX: Fn#Bf4EBhitE
ICP SEL X, 5'hXXXX HikEIZSH
- 5'b'00000 X ® 5'b00000~5'b11111: A& FEH
~5'b11111 THE, TR A SR
WHE
LPRREF & &35 S B sh & 415
Sk
"TRUE", |, . | ® FALSE: &, RIS
DYN_RES_SEL eaLser | "FALSE LPR_REF.
® TRUE: zh&, BIEHFHAES
LPFRES.
7'BXXXX
XXX,
7'b00000
00(R0),7'
?82?)03-% LPRRES #4514 B
000061 0( [ ] 7'BXXXXXXX: i—?j’\{#% ﬁ ijJﬁ‘ﬁ#
R2),7'D00 | 2 s seyxc WHIZSH
LPR_REF 00100(R |y ® 7'b0000000~7'b1000000 (H:r 8
?ngb%(ﬁo ANEUED - P EATRE, W
J00(R4) AR 75 B X LI\ 2 B
,7'000100 =
00(R5),7' °
b010000
0(R6),7'b
1000000(
R7)
%% 5-16 IDSEL i &KX RE
IDSEL[5:0] IDIV & Z50E IDIV SERRE
111111 0 1
111110 1 2
111101 2 3
111100 3 4
111011 4 5
111010 5 6
111001 6 7
111000 7 8
110111 8 9
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IDSEL[5:0]

IDIV #AS2HUH

IDIV SEFRE

000000

%% 5-17 FBDSEL ## O0& ¥ B«

FBDSEL [5:0]

FBDIV # &2l

FBDIV SERrE

111111

0

1

111110

111101

111100

111011

111010

111001

111000

110111

OIN OB W|IN|-

OO |lwWIN

000000

7= 5-18 ODSELX (X=A/B/C/D) #O&H xRz

ODSELX [6:0]

ODIVX #&ZHUE

ODIVX SEBr{E

111111

1111110

1111101

1111100

1111011

1111010

1111001

1111000

1110111

O[NNI WOW|IDN|~—~

Ol N OO~ W|N|~

0000000

TR

PLLO SCREANBLHEE, 40 AR M R A B A R PR Iy 28, 3
TS AL B B/C/D Ml SRR, #ASAHA TR R B S8
PSX_COARSE 1 PSX_FINE (X=B/C/D) k5:8l. FAARA %L (S5
PSSEL. PSDIR. PSPULSE sz#l, PSSEL FF ¥k #@id,
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PSDIR ki nsimi#e e, —4 PSPULSE kit T B&i DYN_FINE fi/
¥ 1, DYN_FINE L#i8k Fuint DYN_COARSE fin 1 80 1 #:4E, Hr
DYN_COARSE [1J{/N 14T ODIV.

FEAL A B AT AR S N0 A ACRECE T (DL B #E A1),
COARSE_B<ODIVB [, ps = (FINE_B/8 + COARSE_B)/ODIVB*360
COARSE_B=0DIVB i, ps = (FINE_B/8)/ODIVB*360
!

® DYN_FINE FI DYN_COARSE & DPA F=E [N #i= 5, it PSSEL. PSDIR.
PSPULSE [t & 774

® FINE_B Jyifiid DYN_PSB_SEL &£ 1)zh# DYN_FINE_B 8iEi& 2% PSB_FINE,
COARSE_B Wil DYN_PSB_SEL i 134 DYN_COARSE_B Hliffi#& 2%
PSB_COARSE:

® £ CLKX_IN_SEL(X=B/C/D) #5518 JkmT, FINE_X (X=B/C/D) %A 0.
b2 LR
PLLO #h#s 52 Lk %% ) B/C/D @i s fF. st SLnr,
Duty cycle = (falling edge — rising edge)/ cycle_period

Hr falling edge Kz B2 HHEFSAHBE R E RE, & XN DUTY, rising
edge M7 B & HB &M & E R PHASE Y€, DYN_FINE Al
DYN_COARSE /& H DPA P24 [N EE S, 15555 ML IR B 5E 7 FH Al
. DUTY #1 PHASE Wit H AT (LL B #iE NfE)D:

DUTY = (PSB_FINE/8 + PSB_COARSE)
PHASE = (DYN_FINEB/8 + DYN_COARSEB)
MG
® % DUTY> PHASE It}, DutyCycle= (DUTY- PHASE)/ ODIVB.
® 7 DUTY<PHASE i}, DutyCycle= (DUTY- PHASE)/ ODIVB + 1.
El
®  ODIV=1 I’ ASCHEhA A L, S 50%:
® ODIV>=2 i}, DUTY-PHASE A3 HF (-0.5, 0.5)2 [FHI{H;

® £ CLKX_IN_SEL(X=B/C/D)ik %55 it 8 HEKET, #7 ODIV(>2) & E & 2 A 2
50% C(fHP<fRHSE, BIZNT 50%).

i 2= LA

PLLO () A/B il S 37 b S LU, 3 E b 4 Ao Oy ey b Kok siz
W, SRE S SRR TR

1. FS:

® UM, %24 CLKOUTA DT _DIR/CLKOUTB_DT_DIR #=il;

® bk, %54 CLKOUTA DT _STEP/CLKOUTB_DT_STEP ##fl.
2

BN
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® TR, il DTA[3)/DTB[3]#% i,
® ufiXbK, =i 7-DTA[2:0])/7-DTB[2:0]4% )
WORTT A9 1" W R B AR, S EeEE i ST 1 09 1'b0 B,

VT B ERS, S .
& 5-19 PLLO HZLERUAR R

A AR 77 ) Rl = 7S i 2 EE AR S INFE
0
-50ps
-100ps
-200ps
0
+50ps
+100ps
+200ps

1'b0

1'b1

AN O|HN|-~|O

A. B AR FE AR B, 6 B @EE NPT S A e, DA TE
B oy Z 2, BARK P 5-8 A&l 5-9 Bk,
5-8 B BB =LA FEAS % 1'b1, $KHF1)
CLKOUTA f 1 £ 1 4 j- f

e

CLKOUTB f + f | 4 [

5-9 B ifiE G 22 LR R B (W75 128 100, KR 1)

CLKOUTA & f f f
%
Sl
CLKOUTB ‘F f f f
ICPSEL/LPFRES % &

PLLO % #F ICPSEL 1 LPFRES % &, GfEESMINE. SR
FRIESL R E R E, BESNERIARN X, et asntEIFiRE, &
TRE LS HOTIRE FEAS I E N E .

ICPSEL HHUEYE F H /N2 28, =] BAXI43 4 ICP1,

ICP2, ...... ICPN...... ICP31, ICP32, —3t 3244, ICP1 XM fix /N HE,
W, ICP32 X N KATH; ICP HIHUE, M LA N B ICP
R, NN ICP BN

LPRRES HBUE Y /M 2K, 4RO, R1, R2, R3, R4, R5, R6,
R7. RO Xt R SR, R7 XFRLAHE % e/ DG H LA S E
R7->250KHz, R4->1.6MHz, R1->12MHz.
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[RiEHIE

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

Verilog %14t :
PLLO pllo_inst (

defparam pllo_inst.FCLKIN = "100";

.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),
.ENCLKC(enclkc),
.ENCLKD(enclkd)
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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;
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";
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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";
ODIVD_SEL : integer := 4;
CLKOUTA_EN : STRING :="TRUE";
CLKOUTB_EN : STRING :="TRUE";
CLKOUTC_EN : STRING :="TRUE";
CLKOUTD_EN : STRING := "TRUE";
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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";

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"

IIOO";
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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

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(

UG286-1.9.8

FCLKIN : STRING =>"100.0";
DYN_IDIV_SEL =>"FALSE";
IDIV_SEL => 0;
DYN_FBDIV_SEL=> "FALSE";
FBDIV_SEL => 0;
DYN_ODIVA_SEL =>"FALSE";
ODIVA_SEL => 4;
DYN_ODIVB_SEL=>"FALSE";
ODIVB_SEL => 4;
DYN_ODIVC_SEL => "FALSE";
ODIVC_SEL => 4;
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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;
PSC_FINE => 0;
PSD_COARSE => 0;
PSD_FINE => 0;
DTMS_ENB => "FALSE";
DTMS_ENC => "FALSE":
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)

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 |,
RESET_S=>reset_s,
FBDSEL=>fbdsel,
IDSEL=>idsel,
ODSELA=>0dsela,
ODSELB=>odselb,
ODSELC=>o0dselc,
ODSELD=>o0dseld,
DTA=>dta,
DTB=>dtb,
ICPSEL=>icpsel,
LPFRES=>Ipfres,
PSSEL=>pssel,
PSDIR=>psdir,
PSPULSE=>pspulse,
ENCLKA=>enclka,
ENCLKB=>enclkb,
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ENCLKC=>enclke,
ENCLKD=>enclkd

5.3.2 IP i H

7£ IP Core Generator Ztiid, H#.idy “PLLO”, FAl< &~ PLLO
R AH A B EE
IP B E

ff IP Core Generator #t[i X7 “PLLO”, #iHi PLLO i) “IP
Customization” % 1. %% D A1#E “General” FCEHE. “Options” it & HE
At SR AER, Wik 5-10 s

5-10 PLLO B4 IP Customization & 454

% IP Customization ? x
PLLO o
5 7]
Genera
Device: |GW1N-2 | Device Version: ‘C ‘
Part Number: | GW1N-LV2MG132XC7/16 | Lenguage: Verilog -
File Name: |gﬂwinipllo | Maodule Name: ‘GowirLPLLO ‘
Create In: |E:\ipgaipmjErt\src\gmwinip\lo |
Options
~
Genera | CLKOUTA
s (® General Mode (O Advanced Mode [ Bypass Enable CLKOUTA Divider
Opticnal Port Expected Frequency(3.125~800): | 400.000
Thouts [— PLL Phase And Duty Cycle Adjustment Tolerance(3): 0.0
@ Byre O Static Actual Frequency:
- VCO Divider Factor
[ €lock Enable Ports
CLKIN
Clock Frequency(3~400): |100.000 >
Divider Factor Duty Trim
Pt @ Dynamic () Stati
VCO Frequency: Static
CLKFB Rising Falling &
< >

1. General Bt EHE
General L EHEH TEE =41 IP it o (s 2. PLLO 1)
General it & HE 114 H 1 DQCE 254, 2% DQCE F11)
General fic & HE .

2. Options [it B HE
Options Bt EHEF T H ' B 2 X AL & IP, Options At BHEWIE 5-10 Fr
TN o
® General: BLE IP Core FCE A, CHFF— i “General
Mode” FlE i, “Advanced Mode” . — k=X T % A\ i A\
AR R PR, S B EA R RS s
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GG, SV AR AR AN [F] 73 5902 B 2 U0 )

® Optional Port: it &% AL 5 2= LU sl &5 FrSp AR gE
PLLO % Hi i 4

“PLL Phase And Duty Cycle Adjustment” %1t & % i o5
T AAEAL A RS, SCRFE A TR “Dynamic” M

# “Static”;
“Clock Enable Ports” &L & {8 g PLLO )% t i 4 i) g
I

® CLKIN: AiE PLLO f A\Bf8h MR, s HImikE .

“Clock Frequency (BiZRERED” BB N 2P0, ol
AN 3~400MHz;

- “Divide Factor” RJ7E i FAECE DS E, LIHEISH
3 “Dynamic” FIE A “Static”, #AM N A AL E 540
SHHEAREUE, JEEN 1~64. & CLKOUT [ 3R AL
FHR device ERHVEE N, Hidi “Calculate” #¢ “OK”, &5
HEURE T RENR; 2 CLKIN/IDIV 4= ALE AR R device
ZLR I Clock Frequency Ju N, Hiifi “Calculate” 5%
“OK”, &R E R R,
“VCO Frequency” NitH1S3IH VCO %, Hik,

® CLKFB: EtE PLLO Simhf & iR A5z 4 .

- ECE RN R R, “Source” EIN AT FE Internal A1
External;
- “Divide Factor” nJ{Em it P E NS E, s &H
X “Dynamic” FIFASHER “Static”, #AR T AT E & {55
SHINEARRE, JUEA 1~64, BEASTER, i
“Calculate” #4HEL “OK” 24, < BIRRE HDHERE R,
® ICPandLPF
- ICPSEL (&L E ICP B, XErahA M “Dynamic” g
AEE “Static”, FrASHENAECE ICP HAKE, JEREN
ICP1~ICP32, ERiA N X, RSB HHEIFRE
- LPFRES @EHifC BACEIE R B, SCRFEhA % “Dynamic”
FERA R “Static”, FAEA T E RES HAAMHE, JEHEN
RO~R7, ERiIANA X, BB EHHE R E .
® PLL Reset
- “PLL Reset” i&Tifit & PLLO ff] RESET f#ifig iz,

- “PLL Power Down” £t & RESET_P it Hf# PLLO 4T
T HLAR
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- “CLKIN Divider Reset” 1ETific & {# ¢ RESET_I;

“CLKOUTB/CLKOUTC/CLKOUTD Divider Reset” &I &
iRt RESET_S.

® FEnable LOCK: f#ifit LOCK ¥ild,
® CLKOUTA: FlE AiHiE PLLO %t e S I%, BilE VCO &

A, B e AR 5 S S
“Bypass” 1% n] [t B Fa H I B K 55 B Th g
“Enable CLKOUTA Divider” JEIU AL E VCO I £ (1) 55 5 Th
AE;
- “Expected Frequency (BiyulE)” £ — bzl T Ac B I I
it I CLKOUTA %, 9E bypass x0T yu
3.125M~800M;

- “Tolerance (%)” B E CLKOUTA HABE A5 H 152 Fbn
PRI VR ZE

- “Actual Frequency” /R iH5H 43 H ) CLKOUTA SRR

- “\/CO Divide Factor” 7Em iz FACE VCO S8 Frah A&
iR “Dynamic” FIERAHEZ “Static”, &AM T I & 4
WS BAAREUE, JEEN 1~128, TEAGHR, md
“Calculate” 3¢ “OK”, ZiftHig/RE NN IR

- “Duty Trim” EEERMIE 52, ZFEZESHEA “Dynamic” Al
FrSm “Static”, FSEAT 4 “Rising” 1 “Falling”, 7]
fic & “Step” E/‘J/E\-'Pki&{E 0, 1, 2, 4,

® CLKOUTB: fit# B ifid PLLO i isHAp a4, FlE VCO &

K, FCE A AOR 5SS EL B EAMA S S S
“Bypass” 110 ] [ B 5 H I B 1K 55 2% Th g s
“Enable CLKOUTB Divider” &I Al it & VCO I & 1) 55 26 Th
fE;

- “Expected Frequency (W) ” 78— M= Ee B I 1)
N B CLKOUTB 1I4i%, dE bypass £ i Bl
3.125M~800M;

- “Tolerance (%)” FtE CLKOUTB B S Z Mt 5 H i) Sz fn
PR RV R E

- “Actual Frequency” Z/n&1TH A H ) CLKOUTB sLfrRA

- “VCO Divide Factor” 7E= il N E VCO ZHLHFFahas
5 “Dynamic” Az “Static”, &S0 0 & 4>
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M BAREUE, JEEN 1~128, BLEANASBR, Hd
“Calculate” 5 “OK”, 23t th#f/R % H IR 1%;

“Duty Trim” BCEROH F2, L& “Dynamic”
FrAmA “Static”, FAEA T “Rising” 1 “Falling”, 7]
fiiE “Step” WEAMAEE 0, 1, 2, 4;

“Phase (degree)” FCE MM L, SCFFaIEBI
“Dynamic” FHEaAR 0 “Static”, T HC &AL EE

5

“Duty Cycle” BLE 8, SCHRFIEMI “Dynamic” Ml

B “Static”, FAHINT )Y 50%, A b 4% H IR R T EAH
R4 & 37 DPA Bk S

CLKOUTC: & Ci#id PLLO fthimf#r e i, A& VCO £
e, BCEARGAN G2 LB S

“Bypass” 1761 A] e B 4 H i 5% 28 DR

“Enable CLKOUTC Divider” i&Tin] il & VCO B4 ) 5% 1% 1
A,

“Expected Frequency (BRG] 7£— Mo =T & T 1Y)
i BB CLKOUTC 4%, HE bypass #x Ty N
3.125M~800M;

“Tolerance (%)” B & CLKOUTC ARSI A5 H i) SE bR
AR ) SRR 2

“Actual Frequency” R/R& 1515 H 1) CLKOUTC SEFrsi
2, LHRHPEE;

“VCO Divide Factor” &= il ML E VCO S Fralas
5 “Dynamic” Al “Static”, #ARBE T ECE 5>
S HH BARBUE, TN 1~128, BLEASTR, fad
“Calculate” 3¢ “OK”, ZiftHig/RE NIRRT IR

“Phase (degree)” BLE MMM EE, LR
“Dynamic” FIEAMa “Static”, BN NE B AL E

.

“Duty Cycle” BLE 23, CRBIABIA “Dynamic” FIFHE
P “Static”, BAMRR TN 50%, FhA b2 H i T i B A
R4 5h7s DPA 3R 923

CLKOUTD: FAZ# D i#iE PLLO %t £h e, fil'E VCO =
B, BEMAA L2 LIS

“Bypass” &I ] i B it B 1 55 2 U e
“Enable CLKOUTD Divider” &I it & VCO i 155 #

4k
Hes
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“Expected Frequency (Jii#{uH)” 7&—Mesixl T~ ic & B 1
f BB CLKOUTD i, dE bypass #ixl N yu AN
3.125M~800M;

- “Tolerance (%)” Fit® CLKOUTD HHE 5% f 1155 H i s B
PR ViR 2

- “Actual Frequency” E/R&1H5 453 Hi ) CLKOUTD SZBrAi

- “VCO Divide Factor” fEmZiti: FECE VCO SECL RS
P “Dynamic“FIER S0 “Static”, FrS# T AIic B 9415
B BAREUE, YEEN 1~128, BEASHR, fd
“Calculate” B “OK”, it $E/RE IR R;

- “Phase (degree)” LB AN R, S
“Dynamic” FIE A “Static”, # A0 T B B A AL
£

- “Duty Cycle” FLE H7ftl, XFsh&RN “Dynamic” Fli#s
P “Static”, AR NN 50%, ShE G2 L e B A
KEg5 &2 DPA TR S

® Calculate: 1HEMHIMCE & H A,

- — i “General Mode” T, R HE Ny AR T R E
WS RESECR VCO 240, vH 5 H 1 S i 56 A 8 A 3
AR, By “Calculate” &4l /525t “error” % 4R
B,

- EEZER “Advanced Mode” T, iHHEALE KIS HIS
. S EA VCO ARG, HAGH, Bk
“Calculate”, 3 “error” & I R, ARCEEM, B
“Calculate”, 9 “info” % 3 /~ELE I .

Ui 52 7 HE 1
i 1B 7R HE K B 7~ IP Core HIBC B 45 o BIAE R, N i O35
R4 Options BC & Sz B350, & 5-10 fiaw.

IP & ji e

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

CABRIEC B N34T 44

[ ]
VE!

IP ¥ it 3CF “gowin_pllo.v” N5E#EHT verilog #ibk, & P IP B
B, P4k PLLO;

|P ¥ AR S gowin_pllo_tmp.v, J9FH /2 #2485 1P &3+ AR
A

IP fic & 4. “gowin_pllo.ipc”, FI /Al in# iz e 4hxt 1P #H47fic & .

UNRCE PR ATE S 2 VHDL, AR AT A SO 44 R 40 .vhd
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54 DLLDLY

5.4.1 [RIBNE

DLLDLY Jyisteh g, {k#E DLLSTEP {2 5 % A I ofidk 47 8 %%,
5 BINZ B A ) SaE B 1 B H

Theetid

DLLDLY #i#4& DLLSTEP j=A4=%f RARA (I ERT, 752]5:T CLKIN [%E
iy . HR4E DLLSTEP tHEZER I, GWIN(X) &1 FPGA [ 525 eI i
[A]Z)9 30ps, GW2A(X)F % FPGA ()55 1E i I} [R] 21 4 18ps.
wAREE
5-11 DLLDLY iz O R~EE

DLLSTEP#»
CLKIN ———» ———» CLKOUT
DIR—» DLLDLY
LOADN———> —— FLAG
MOVE —
ImONTE
%% 5-20 DLLDLY ¥ O4748
i 4 I/O ik
CLKOUT Output B Eh A 5 5
bR, LA B A S A I K
ELAG Output bR ﬁaﬁérzﬂ WL GE I )
under-flow 5%, over-flow.
DLLSTEPJ[7:0] Input R B KNGES
CLKIN Input PN R
B E B A ST Y )
DIR Input 0: BEINLERT;
10 Pl SE I
FEH M E R DK
LOADN Input 0: In#ERf 2K DLLSTEP;
1. S EESE T
MOVE Inout MOVE A T BRI & HE 4w, R4
P B R R — N ER B K
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SENAR
3% 5-21 DLLDLY ¥ /48
S 4 ZHERA | BUETEH | BRAE iR
, , 1'o1: IEHBA, fH DLLDLY
DLL_INSEL | Integer 1'b1 1'b1 ST R
B R AL 5
DLY_SIGN | String 1'60,1'b1 | 1'b0 1'b0:'+'
1'b1: -
FER VR E
dly_sign=0
DLY_ADJ Integer 0~255 0 DLY_ADJ;
dly_sign=1
-256+ DLY_ADJ
[FigHlk
A DA B SRS, W] L@ IP Core Generator 1. H. 74,
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 BfE

7£ IP Core Generator 14, Xy “DLLDLY”, #H: DLLDLY f) “IP
Customization” & 1, % & ITHE “General” ECEHE. “Options” [t & HE
g @ o~HER, WK 5-12 Fios
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[E] 5-12 DLLDLY B IP Customization B O%5#3

% IP Customization ? >

DLLDLY o
(5 7]

General
Device: [GwiN-2 | Device Version: [ |
Part Number: | GWIN-LV2MG132XC7/16 | Language: Verilog
File Name: | gowin_dlldly | Module Name: | Gowin_DLLDLY |
Create In: | E:\fpga_project\sre\gowin_dlldly | [=
Options

] clltep] 7

Delay Adjustment Options
e . Delay sign: Positive  —

Adjusment Scole:

1.

General fii & fE

General it EHEF TECE P2 4E 1) 1P Bt e E A2 {E . DLLDLY 1
General Bt B AHE [ # A1 DQCE #H12Mel, 15575 DQCE H11
General it B HE.

2. Options fit & HE
Options FC EMEH T H 7 H € XL & IP, Options Bt EHEUIE 5-12 Flr
TNo
® Delay Sign: WE BN KT,
® Adjustment Scale: ZERJ A% E
3. i ERHER
Uity 127~ HE B 7 IP Core HIRC & &5 FoRBIHER], WK 5-12 Fios.
IP & R 30

IP & Ol E e G, 74 U & SCH-"File Name ™ fir 44 1) = ANk, LA

FRAIC B B HEAT A 4

[ ]
!

IP it 3CF “gowin_dildly.v” A58 %17 verilog #be, R4 SR IP AT
B, FEAEsEEI4L) DLLDLY;

IP i AR S 14 gowin_dlldly _tmp.v, J9HH At 1P it F A
BRSCAE 5

IP BB SCpF: “gowin_dlidly.ipc”, FH S ATINEZ SO 1P HEATRCE .

IO B kB E S A2 VHDL, WP AR IR A SCAE A4 R 8209 .vhd e
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5.5 CLKDIV

5.5.1 RIENT 4R
CLKDIV NEfEhor s, SCIUR EhR %,
Iheesmid

CLKDIV A s i Bl o Al e, A8 ald AN NI BiokE 67— B0 2 A
T 10 &4, 724 GWIN-1S. GW1NS-4. GW1NS-4C. GW1NSR-
4, GW1INSR-4C. GW1INSER-4C. GW1N-9. GW1N-9C. GW1NR-9.
GW1NR-9C. GW1N-2. GW1N-1P5. GW1N-2B. GW1N-1P5B.
GW1NR-2 1 GW1NR-2B [ 37 #F 2/3.5/4/5/8 7340, HAhZ:4 T X #F
2/3.5/4/5 434

imnOREE
5-13 CLKDIV O x=E

HCLKIN —
RESETN —» CLKDIV —> CLKOUT

CALIB —>|

IwONT4R

& 5-22 CLKDIV g O /+43
i 1 44 1/0 Eiiipa
HCLKIN Input RPN ERES
RESETN Input SR EAMES, KRHBTHA .
CALIB Input CALIB fiiNAZ 5, %4 H I
CLKOUT Output b H S 5

Hr, CALIB {5 LLFT IOLOGIC H{#) CALIB BL& 18 H, HAikihie

I

[ 2“%% 2 NSRS — AN, FBRIRIEEE 180 &, 2 IRIFEEN

° &Snwﬁ £ 1N NS — AL, BGREZ 102.8 &, 71X
BN — A FE

® 4 AR, B2 R RAEAL, BEREEE 90 B, 4 AN —
AN JE B

® 5 AR, &2 NN BRI AR — RN, MIREEEL) T2 FE, 5 RN
— N,

® 8NN, &2 AR R AL, BHXHEEL 46 1, 8 AN
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—AN A

SENAR

% 5-23 CLKDIV &8 /43

ZH 4 BEE BIME iR

DIV.MODE | 2,35,4,5(@8) |2 B I 4 AR
GSREN "false", "true" "false” JF A REA GSR

RigH14k
Al DA B ek R iE, tha] LLilid IP Core Generator T. A7,

Verilog #4t :
CLKDIV clkdiv_inst (
.HCLKIN(hclkin),
.RESETN(resetn),
.CALIB(calib),
.CLKOUT (clkout)
);
defparam clkdiv_inst.DIV_MODE="3.5";
defparam clkdiv_inst. GSREN="false";

VHDL %tk
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"
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5.5.2 IP i A

UG286-1.9.8

)
PORT MAP(

HCLKIN=>hclkin,
RESETN=>resetn,
CALIB=>calib,
CLKOUT=>clkout

IP Core Generator F1f F1 8.7 CLKDIV, Fif A fij<x &~ CLKDIV [
FHIAE B EE
IP B E

f£ IP Core Generator #tiid, Xili “CLKDIV”, ##iH CLKDIV ) “IP
Customization” %, %% HAlHE “General” Bt EHE. “Options” it & HE
i B R~HER, WK 5-14 Fios.

5-14 CLKDIV B4 IP Customization & A%

"% |P Customization ? X
CLKDIV2 o
General
Device: |GW1N-2 ‘ Device Version: ‘C |
Part Number: | GW1N-LVZMG132XC7/16 | Lenguage: Verilog -
File Name: |gowiﬂ_c\kdiv2 ‘ Module Name: ‘Gowin_CLKDIV2 |
Create In: |E:\fpgaiprnjert\src\gowiniclkdi\rZ |
— ] i
ut =
o
==

1. General it B HE
General fit EHEF THC & 4R 1 1P Bt SIS S . CLKDIV 1)
General fic & HEF{H F1 DQCE B2, 152% DQCE H i1
General fit & HE.
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2. Options fit & HE
Options i BEHEF T/ 7 H € Xl & 1P, Options At B HEU & 5-14 Fr
TR

® Division Factor: FRi%ERH T

® Calibration: RHERTEH /K REIE T
3. i R HE

Uiy 11 W~ AE B 7R IP Core FORC B 45 R BIAER], Wl 5-14 Fiw.
IP & R

IP & MR E e MR, 772 AR E A "File Name™fim 44 19 =430 ff, LA
FRAEC B B HEAT A 4

® |P it “gowin_clkdiv.v” N5E %K) verilog fRBk, PG H IP
BoE, rF=A4sefiibi CLKDIV;

® P il i A S gowin_clkdiv_tmp.v, AF S EREE 1P it AR
BRSCAE 5

® |PiLE X “gowin_clkdivipc”, F P RIIN#EZ S5 IP B TECE
!
B R G % VHDL, TP 2R BT AN SO 44 J5 42 .vhd

5.6 CLKDIVG

5.6.1 [RIBENT 4R
CLKDIVG N Eh o 4iigs, SCHLE AR %L,

&S
= 5-24 CLKDIVG & &4
Kk EYl B
GWIN GW1N-2, GW1N-1P5, GW1N-
/NEIE® (LittleBee®) 2B, GW1N-1P5B
GW1NR GW1NR-2, GW1NR-2B
JZEE® (Arora) GW2AN GW2AN-18X, GW2AN-9X
Theesaid

CLKDIVG it S o3 Bk g, A ple A4 N IS b AH A — 250 A 20 B 4
CLKDIVG RE—4, B, BWAKHEEE 10, IhEER CLKDIV —
E g
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¥ O R E

5-15 CLKDIVG #xOREE

CLKIN —

RESETN —

CALIB —>

CLKDIVG —> CLKOUT

IwONTR

& 5-25 CLKDIVG #4148
¥ 44 /0 i)
CLKIN Input PN RS
RESETN Input A RS, (RHETA .
CALIB Input CALIB i N15 5, %%y I8 o
CLKOUT Output I b HAE 5

Hr, CALIB {5 LA IOLOGIC H{#) CALIB BL&fHH, Hikihie
A% 5.5 CLKDIV.

BRNE

% 5-26 CLKDIVG ¥+ 48

SR

B {E v

A

ik

DIV_MODE

2,35,4,5,8

BEHE I Bl 2R 5L

GSREN

"false”, "true”

"false”

R REA GSR

[RiEHIE

Al DA B ek R iE, tha] LLilid IP Core Generator T. B 774,

Verilog %14t :

CLKDIVG CLKDIVG_inst (

.CLKIN(clkin),
.RESETN(resetn),
.CALIB(calib),
.CLKOUT(clkout)

);

defparam CLKDIVG_inst.DIV_MODE="2",
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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;
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 i+ 8. CLKDIVG, FifiA4 2> &7~ CLKDIVG
FAH A S L,
IP &

fE IP Core Generator FtifiH, *ifi “CLKDIVG”, i CLKDIVG
“IP Customization” % I, %% 45 “General” BLEME. “Options” AL
BEAEA g L BosHEE], & 5-16 i,
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[&] 5-16 CLKDIVG By IP Customization & OZ5#3

w |P Customization X
CLKDIVG &
(= 7]
Gen
Device: GWIN-2 Device Version:
Part Number: | GWIN-LV2MG132XC7/16 Language: Verilog -
File Name: | gowin_clkdivg Module Name: |Gowin CLKDIVG
Create In: | EAfpga_projectisrc\gowin_clkdivg |
Options
Division Fact 2
ela Calibration: | fal
ut
—
o1 e

General it BHE I THCE /) 1P St SCERIAE RS S .
CLKDIVG 1] General Pt EHERf# A1 DQCE B 2L, 1#52%
DQCE 7f] General it B1E.

2. Options it B HE

Options Bt BEHEF T H 7 € X & 1P, Options Bt BEHEUI & 5-16

7N

Division Factor: &%+

Calibration: R B fE/ BEE TR .

Uit 1 35 7 HE P

vt R 7R HE ] 7R IP Core HOBC B 45 SonBIAER], W& 5-16 Fis.
IP 4R

IP & ORCE e, 774 AN B SCF"File Name i & 1 =/ 304, DA

ERIABC E A B AT A4 -

!

IP &1t “gowin_clkdivg.v” N5¢ %K) verilog fibk, G 1 IP
BoE, F=A4se6i{bi) CLKDIVG;

\P i SRR SO gowin_ clkdivg _tmp.v, AP RAE IP BEitd
AR ST A5

IP it & S . “gowin_ clkdivg.ipc”, F Al n#iz scE st IP AT AL
=

NP Bk IE A& VHDL, WP R IR A SCAE A4 R 8209 .vhd
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5.7 DQS
5.7.1 JRIENTA
DQS /& DDR 171 25422 11 0 a1 B4 16 188 ik o e 1
yTofazh g
%+ 5-27 DQS ERARH
Kk EYil Erlas
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
GW2AN GW2AN-55C, GW2AN-18X, GW2AN-9X
J=EE® (Arora)
GW2AR GW2AR-18, GW2AR-18C
GW2ANR | GW2ANR-18C
TheeHdk

DQS & WA Hlas IP o s fE, EEATH% DQSIN 5
DQSR90. DQSWO0 5 DQSW270 15 5 [a] U AHAL 8 R IF 578 S P17 . 52AR
‘{&o
wOREE
5-17 DQS ik AR =&

DLLSTEP —+g—>
DQSIN ——>|
FCLK ——>
HOLD ——>» —3 > RPOINT
PCLK ——» —3> WPOINT
RLOADN ——»| —> DQSWwW270
RMOVE —>| DQS — > DQSWO0
RDIR ——>| —> DQSR90
WLOADN —> — RBURST
WMOVE ——> — > RFLAG
WDIR — — > RVALID
WSTEP —z8;> ——> WELAG
READ ——>
RCLKSEL —3—>|
RESET ——>|
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IwONTER
£ 5-28 DQS KO8
¥ 11 44 I/0 iR
DLLSTEP[7:0] | input DQS ZEW KA Hl4 A
DQSIN input DQS %A, kH 10 PAD.
FCLK input PUER B, AR E B NASE FCLK B8 b4
HOLD input ¥ DQS 52\3 1%&5)\1‘59%1%?\%@55@&%
Bhs T DQS 0L, kK& FIFO %+
PCLK input FEr B, SkE PCLK BFBi
% DDR 2 HY 1 ZE B 7 1)
RDIR input "0” 3 n L
"1 ek LB
RLOADN input g g(?R B ) I A e P K B A BTG E, (G
RMOVE input RMOVE A4 T 45 247% DDR B ER EK, &4

ik iR AR — R

4% DDR 5 A\ [ 4ER] 7 1]
WDIR input "0” MG AT
"1 e G

F DDR 5N ASER D KB Eh)Ia{E, KT

WLOADN input N
HR
. WMOVE N T BB 228 DDR 5 A\ ZER 25K,
WMOVE input A s —
WSTEP[7:0] input FH-T DDR 5 2467 4 fif 4%
READI3:0] input READ {55, FT DDR A&,
RCLKSEL[2:0] | input 39 U T A YRR 2 % o
RESET input DQS SN, AR
) FIFO ##ilizfa4t, /EH T IOLOGIC i RADDR, &,
RPOINT[2:01 | output | s bsseop 11 - o 14
, FIFO #4584, 1EMH T IOLOGIC i WADDR, &
WPOINT[2:0] | outeut | sues o g iy o 32
DASWO outout PCLK/FCLK 0° %, =I{EFT IOLOGIC 1y
P TCLK, oiiditZest Ve T f fr 384,
PCLK/FCLK 270° ###%it, nI{EH T IOLOGIC [
DQswz70 OUPUL | Tl K, it Les fF T o 2 .
DQSI #H# 90° #ittl, ®[/EHT IOLOGIC f#] ICLK,
DQSR90 OUIPUL | it e FH T i 188
M ‘u /T ;E, > /_;‘E‘b' E M ‘uﬁ
RFLAG output READ f@ﬁﬂj%%imﬂjﬁ FH DL 7 3 B HE B 1
under-flow =% over-flow.
iR AR, LR RS NIER %
WELAG output WRITE SER %550 B An &, H LRR S N GEm]

under-flow ¢ over-flow.
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3 1144 I/0 i3
RVALID output | READ A A %hr &
RBURST output | READ 5 KAl 4
SHNE
#* 5-29 DQS SYN A
ZH % B v A | ik
FIFO #ik$%
FIFO_MODESE 1 110, 1b1 190 | 1'0: DDR memory it
1'b1: GDDR ##3{
"000", "001",
RD_PNTR ::?(1)8:: :%11'.'.: 3b000 | FIFO ikt ®
"110", "111"
"X1",
"X2_DDR2",
DQS_MODE qr DRI | Das gt
"X2 DDR3_EXT
update0/1 i 55 R J% il
"false": update1 Lt updateO &
HWL "false", "true" “false" | HI—NFA;
"true": update1 fll updateO K
J7 48 ]
GSREN "false", "true" "false" | JHHAJREL GSR
EEREH

® DQS %A\ DQSI kH 10 PAD;

® DQS % RPOINT 7J%4% % IOLOGIC ) RADDR, A {EH T H /-
JLAER

® DQS K% WPOINT wi%#: % IOLOGIC ) WADDR, A[{ER T H
I

® DQS %+ DQSR90 miEH:Z IOLOGIC (1) ICLK, Mal/EH T-H /i
i

® DQS %+ DQSW0/ DQSW270 fJi##: % IOLOGIC f#] TCLK, 7]
YERTH P Z4HE.

REGHE

Verilog #4k :

DQS uut (
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.DQSIN(dgs),
.PCLK(pclk),
.FCLK(fclk),
.RESET (reset),
.READ(read),
.RCLKSEL(rsel),
.DLLSTEP(step),
\WSTEP(wstep),
.RLOADN(1'b0),
.RMOVE(1'b0),
.RDIR(1'b0),
.WLOADN(1'b0),
.WMOVE(1'b0),
.WDIR(1'b0),
.HOLD(hold),
.DQSR90(dqgsr90),
.DQSWO0(dgsw0),
.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";
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);

GSREN : string:="false"

PORT(

)i

DQSIN,PCLK,FCLK,RESET:IN std_logic;
READ:IN std_logic_vector(3 downto 0);
RCLKSEL:IN std_logic_vector(2 downto 0);

DLLSTEP,WSTEP:IN std_logic_vector(7 downto 0);

RLOADN,RMOVE,RDIR,HOLD:IN std_logic;
WLOADN,WMOVE,WDIR:IN std_logic;
DQSR90,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,
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WLOADN=>wloadn,
WMOVE=>wmove,
WDIR=>wdir,
DQSR90=>dqsr90,
DQSWO0=>dqswO0,
DQSW270=>dqsw270,
RPOINT=>rpoint,
WPOINT=>wpoint,
RVALID=>rvalid,
RBURST=>rburst,
RFLAG=>rflag,
WFLAG=>wflag
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6 dHRI 6.1 FiBA

\

Ar HRET

6.1 [RIGNT R

6.1.1 OSC
OSC, A WM&k,
B
%% 6-1 OSC =S
Ktk £l Ers
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
J= @ GW2AN GW2AN-55C
(Arora) GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
GWAN S(\:/V1N-4, GW1N-4B, GW1N-4D, GW1N-9, GW1N-
B GW1NR-4, GW1NR-4B, GW1NR-4D, GW1NR-9
(LittleBee®) | GWINR By -0, -4U, -9,
GW1NR-9C
GW1NRF GW1NRF-4B

Iheetaid

GOWIN FPGA Witk | — Al gmts i W dR, gmfEid oy MSPI Znfs
BECIR AL 2Py, I80T DO P o HR AL B, @ E TAES %, nTLb
R1G LK 64 FREFEIAIIZ

g R T s an s A ST EAE 2

ferkour = fosc/FREQ_DIV;

Hrf . N OSC kAR, WikzsFEE FREQ DIV ARCE SH, U
BBl 2~128 [R5,

!

fosc RAEASF 2 EUE AR, GWIN-4, GW1INR-4, GW1N-4B, GW1NR-4B, GW1NRF-
4B, GW1N-4D, GWINR-4D #3445 210MHz, HAh 3 #r#e4 A 250MHz.
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6 AR £ 6.1 JFRiIENA
wOREE
6-1 OSC ixA=~ERE
OSC —» OSCOUT
wOMN4E
% 6-2 0SC #O43
Uit 144 /0 iR
OSCOUT output OSC #i i 55
BHUNR
& 6-3 0SC BHN4A
ZH % A TG BIME ik
S Z K
FREQ DIV | 2~128({&%1) 100 %SC AIEBH
"GW1N-4",
"GW1N-4B",
"GW1N-4D",
"GW1NR-4",
"GW1NR-4B",
“GW1NR-4D",
"GW1NRF-4B",
"GW1N-9" "GW1IN-4"(/NE& 14 5 k) ‘
DEVICE ! B
"GW1N-9C", "GW2A-18" (LI 5 %) sy
"GW1NR-9",
"GW1NR-9C",
"GW2A-18",
"GW2AR-18",
"GW2A-55",
"GW2A-55C",
"GW2AN-55C"
[REHIE
A DA E SRS, W] L@ IP Core Generator T2 774:
Verilog #4k.:
OSC uut(
.OSCOUT(oscout)
);
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6 AndRES B 6.1 JFiBAN-2H
defparam uut.FREQ_DIV=100;
defparam uut. DEVICE="GW2A-18";
VHDL %4k
COMPONENT OSC
GENERIC(
FREQ_DIV:integer:=100;
DEVICE:string:="GW2A-18"
);
PORT(OSCOUT:OUT STD_LOGIC);
END COMPONENT;
uut:OSC
GENERIC MAP(
FREQ_DIV=>100,
DEVICE=>"GW2A-18"
)
PORT MAP(OSCOUT=>oscout);
6.1.2 OSCZ
OSCZ /& HEhZ K OSC WIRERI N &l «
EARRG
% 6-4 OSCZ EFASEH
F It Y] s
GW1INS GW1NS-4, GW1INS-4C
ANEES GW1INSR GW1NSR-4, GW1NSR-4C
(LittleBee®) d
Kk GW1INSER GW1NSER-4C
GW1NZ GW1NZ-1, GW1INZ-1C
Thaetiit

UG286-1.9.8

GW1INZ 5 2% FPGA =ik T — /Nl dmA2 iy M dmdie, B oks B2
Ak +5%, FTFEHAFT M OSC Mk, it e v MSPI ZwfEtd=t
PEHERTEPIE, BT DO P R ER AR B, i T
BTAESE, WLERE 2 IE 64 Bl . e a] Lod st an F A
At HEAA):

ferkour = £,/ FREQDIV;

Hrif, ., 0SCZ sz, FREQ_DIV A4 HilicE 24, JiHH 2~128
AR %L.

!
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6 dHRI 6.1 JFEiEST

oS

\

fosco PRGN [F] 854 B 3 P S5 B AN [F], GW1INS-4/GW1NS-4C/GW1NSR-4/GW1NSR-
4ACGW1INSER-4C 2/ C7 2545 260MHz, At 37 3¢ 2848 K2 i i £5:.48 )y 250MHz.

¥ O R E
6-2 0SCZ MO RERE

OSCEN —»» 0scz —» OSCOUT

WOE
& 6-5 OSCZ iz O 43
Uiig 144 I/0 iR
OSCEN input OSC flifgfs's, mHFA .
OSCOouT output OSC Wiz 5
BHNE
& 6-6 OSCZ SN A
ZH 4 BB VG BMA iR
FREQ_DIV 2~128 ({5 %k) 100 OSC A i ZHEE
GWINS-4 #6348 =
S RATE "SLOW", "FAST" | "SLOW" %ﬁ?C7£}Ez%?
"SLOW",
[FiEHIL
A LB B Sk B, AT LLiEid IP Core Generator T H. =4,
Verilog %14t
OSCZ uut(
.OSCOUT(oscout),
.OSCEN(oscen)

);
defparam uut.FREQ_DIV=100;
defparam uut.S_RATE="SLOW";
VHDL #i4k.:
COMPONENT OSCZz
GENERIC(

FREQ_DIV:integer:=100,
S_RATE:string:="SLOW"
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6 dHRI

6.1 JFiEN

oS

\

6.1.3 OSCH

UG286-1.9.8

);
PORT(
OSCOUT:OUT STD_LOGIC;
OSCEN:IN std_logic
);
END COMPONENT;
uut:0SCZ
GENERIC MAP(
FREQ_DIV=>100,
S_RATE=>"SLOW"
)
PORT MAP(
OSCOUT=>o0scout,
OSCEN(oscen)

);

OSCH, HWmiE.
ygzihoaes
< 6-7 OSCH & 88t

N 51 Loz

NSO GWIN GW1N-1, GW1N-1S

(LittleBee®) GW1NR GW1NR-1

Thaefaik

OSCH "I gwfe v Wik, i f2 b oy MSPI Zw A As SR (LI S i,
ERTLON R BRI B, B ECE TARSH, " LERIG 218 64 Fhirt
P E S R RS P SRSl R/ /A WA g K G EAIF

ferkour = 240MHz/FREQ_DIV;

HhBr% FREQ_DIV AECEZH, TN 2~128 HIH%L.
IROREE
6-3 OSCH i [ /R EE

OSCH [—> OSCOouUT

96(102)
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6.1 JFiEN

oS

\

UG286-1.9.8

wmONE
% 6-8 OSCH O+ 48

4 I/O E1:p

OSCOouUT output OSC i {5 =

BHNE
% 6-9 OSCH 8 H/+42

R4 I fE v CNN e fhik

FREQ_DIV 2~128(18 %)) 100 OSC /A R# 5 B

[FREHIHE
A L B4k J5HE, el LLETd IP Core Generator 1. H 774,
Verilog %14t :
OSCH uut(
.OSCOUT (oscout)
);
defparam uut.FREQ_DIV=100;
VHDL #i4k.:
COMPONENT OSCH
GENERIC(
FREQ_DIV:integer:=100
);
PORT(OSCOUT:OUT STD_LOGIC);
END COMPONENT;
uut:OSCH
GENERIC MAP(
FREQ_DIV=>100

)
PORT MAP(OSCOUT=>oscout);
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6 dHRI 6.1 JFEiEST

oS

\

6.1.4 OSCO
OSCO & ashi kM OSC IIRen /N dadk, > #F Regulator fiH 1))
Ao
&R
= 6-10 OSCO E &4
e £ B
GWAN GW1N-2, GW1N-1P5, GW1N-2B,
/NE KO (LittleBee®) K ik GW1N-1P5B
GW1INR GW1NR-2, GW1NR-2B
IhREfmidk

FPGA 7= Nk T — DAl mfR 0 N ik, IFBIoRS B T8 £5%, SR
HATT I OSC Thfe, ¥ Regulator ftH . ZwftidfeEd v MSPI 4w
BT AL B0, B nT DU P WA g, @i E TAES4, nrid
RAFLIE 64 FhBIATR . i H I BRI v DU a0 R A TR AR 2

ferkour = 250MHz/FREQ_DIV;
HrhBr%l FREQ_DIV NECE Z4L, ViElN 2~128 KiH%k.
mOREE
6-4 OSCO iR OREE

OSCEN —— b 0SCO —» OSCOUT

IwONTER
#+ 6-11 OSCO IHO4R
Ui 11 4 110 Eiii3%
OSCEN input OSC flifig(s'5, mH A
OSCouT output OSC o 5 5
SHNE
#+ 6-12 0SCO BHN 4R
ZH 4 HY A 5 ] BRINE Eiii3%
FREQ_DIV 2~128(even) | 100 OSC 74 H# 5 ik &
1'60:0SCO H VCC fiH;
REGULATOR_EN | 1'b0, 1'b1 1'b0 1'61:0SCO Hi Regulator
e
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6 dHRI 6.1 JFEiEST
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\

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

Verilog %14t :
OSCO uut(
.OSCOUT(oscout),
.OSCEN(oscen)
);
defparam uut.FREQ_DIV=100;
defparam uut. REGULATOR_EN =1'b0;
VHDL #i4k.:
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)

);
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6.1.5 OSCW
OSCW, A Wik
B
& 6-13 OSCW iEFH S84
EN A EY A
/= EU® (Arora) GW2AN GW2AN-18X, GW2AN-9X
IheEk

FPGA 7= Wik T — DN gmAE R N andik, BB FEPTIA £5%. Jwfs
HREH N MSPI ZifE i SR AR 2P, b n] DO A P serh Se e mt e, @
HACE TAESE, RIS 21k 64 PP Biimize . o b I eoi 28 my DLd i o
A RN ECEoIE

fCLKOUT = ZOOMHZ/FREQ_DIV;

H % FREQ_DIV NI E Z4L, YA 2~128 HIEEL.
wAREE
& 6-5 OSCW s A=ERE

OSCW —» OSCOUT

ImO/T4A
% 6-14 OSCO #wO N 4A
Uity 144 I/0 Efiiba
oscout output OSC It e {5 5
SHNTA
& 6-15 OSCW ¥ 43
ZH A BB a NN it
FREQ_DIV 2~128(f%%k) | 80 OSC i # ik E
EEBI
A L B4k J5E, el LUl IP Core Generator T H 4=,
Verilog #4k.:
OSCW uut(
.OSCOUT (oscout)
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6 AndRES B 6.2 IP i

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

6.2 IPIF§H

7£ |P Core Generator FL1fij F1 ¥l OSC, FLfiAi < s OSC HIHIE
5 S,

IP i &

7£ IP Core Generator Fitifi 4, X{idi “OSC”, #H OSC ) “IP
Customization” & 1, %& HEFE “ General” ECEAME. “Options” ECE
MEA S 1 RHER], &l 6-6 Frs.
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6 fniRI A 6.2 IP i
[&] 6-6 OSC B IP Customization B 4544
0sc &
Device: [GWIN-4 | Device Version: |D |
Part Number: | GW1IN-LV4QNABCS/14 | Language: Verilog -
File Name: | gowin_osc | Module Name: |Gowin 0SC |
Create In: | EA\fpga_project\sré\gowin osc | [=
Frequency Divider: 2~128)
Cancel
1. General it & #z
General it BHEF THCE P24 1P St SCHEIAE 5 E B . OSC 1Y
General it B AHE )8 H A1 DQCE #ELr 2L, 1522 DQCE H111)
General it BHE.
2. Options fit & HE
Options Ft EHEH T H 7 B € XL & IP, Options Fit EHEL P 6-6 fit
/~. Frequency Divider: 43-4i{E . %MH A 2 FIBEEUE, BUEVEEA
2~128.
3. I ERHER
st R 7 HE K 27 IP Core HIBC B 45 BonBIAER], W&l 6-6 Fran.
IP & fiSc
IP & ORCE eGP E X “File Name” 4y 44 1 =4 S04,
CLERIABC B A B 3EAT 241
® P %13 “gowin_osc.v” A5EEENY) verilog FiEE, AR¥EA R IP AC
B, mAEsEEie) OSC;
® P it AR SO gowin_osc_tmp.v, AR 1P Bt AR
A
® |P it E . “gowin_osc.ipc”, P RIINEGZ SO IP TR E .
!
e E P E RS F 2 VHDL, P2 AR R AN SO 4 JE 4508 .vhd
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