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FG RN PCLK (%%, SbAk, AL E Z40n] LI2EH DQCE zh &R #hz i
IhRE, MR8 A PCLK M4 . 2425 PCLK I 4h M4& N,  Hriz i o) (1) B
HIZEAA R, N PRS2 TFE

B
£ 3-1 DQCE & F 2844
Kk EY /A
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
. GW2AN | GW2AN-55C
JREL®(Arora)
GW2AR | GW2AR-18, GW2AR-18C
GW2ANR | GW2ANR-18C
CWIN GWIN-1, GWIN-1S, GWIN-4, GWIN-4B,
GWIN-4C, GWIN-9, GWIN-9C, GWIN-2
GWINR | GWINR-L GWINR-4, GWINR-4B, GWINR-4C,
GWINR-9, GWINR-9C, GWINR-2
GWINRF | GWINRF-4B
DRI GWINS | GWINS-2, GWINS-2C, GWINS-4, GWINS-4C
(LitteBee") GWINSE | GWINSE-2C
GWINSER | GWINSER-4C
CWINSR gwmgg_ibewmm 2C, GWINSR-4,
GWINZ | GWINZ-1
Iheesmk

i DQCE " 84T /5% ] GCLKO~GCLKS5,. 5% 4] GCLKO~GCLK5 H
B, GCLKO~GCLK5 K1) N 248 A i, FRAC 7 2880F 1 SR Th#E
DQCE IE# TAF, % CLKIN {55 &/ — W m B F 2R BP0 R B AR
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3 42 JE I 3.1 DQCE

1.
mAREHE
3-1 DQCE i Or=E

CLKIN ———>

DQCE —— CLKOUT

CE —>|
i1 4A
%= 3-2 DQCE g O+48
i 1 44 110 ik
CLKIN Input RPN RS
CE Input B fiae s S, s AR,
CLKOUT Output I i S 5
[REFIE
AT DA Sk R s, A LLdEd IP Core Generator T H 74,
Verilog #l4t.:
DQCE dqce_inst (
.CLKIN(clkin),
.CE(ce),
.CLKOUT (clkout)
);
VHDL #ilfk:
COMPONENT DQCE
PORT(
CLKOUT:OUT std_logic;
CE:IN std_logic;
CLKIN:IN std_logic
)i
END COMPONENT;
uut:DQCE
PORT MAP(
CLKIN=>clkin,
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CLKOUT=>clkout,

CE=>ce

3.1.2 1P AH

7E IP Core Generator 1T ¥ty DQCE, i< 75 DQCE F#d

TAE B
IP L&

7£ IP Core Generator L4, Xy “DQCE”, #iH DQCE ff] “IP
Customization” & [, iZ & 445 “File” FLEMHE . 3 1 EonHE B A “Help”

74, Wi 3-2 fr.

3-2 DQCE Ky IP Customization B 14543

"w IP Customization 7 >
DQCE o
File
Device:  |GWIN-4 | Part Number: | GWIN-LVALQ144C6/15 |
Create In: |E:\IDE\test\src\gowin_dqce |
File Mame: |gowin_dqce | Module Name: |Gowin_DQCE |
Language: Verilog -
— ckin
clkout —-
— =
Cancel Help
1. File fic & AE

File FCEAEH THCE ™ £ 0 1P But SCHFRAR RS B .

® Device: nCACE M Device 15 5

® Part Number: &7~ CECHE 1) Part Number 15 5

® Language: FCE™ AN IP Wit U RIS S o A0
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FIRAE, EFEHINES, >CFF Verilog 1 VHDL;

® Module Name: FCE =4 KT IP 311 347 module name. 7E45 15
AHE 7] B W w4 PR . Module Name ANfE 5 JRIBEL AR, #
AAE, N Error #7R;

® File Name: FCE =EM IP Wil XA A4 o FEA I SCASHE AT 2135
ETL R LR
® Create In: FLEZ2EM IP Wit ST HARES AR . AT 7EA ] STASHE H
HET g H AR, ]l I SCARAE A R PR A A ik 3 B AR R 12
2. U ERHER
i 1 R AE B R IP Core RS & 45 BonBIAER, WA 3-2 Fis.
3. Help #%41
Hidi “Help”, &7~ IP Core WIECEE ST . Help T4 IP Core
IMESE A 21, LA Options - J9 A B A fi 22 350 B
IP & p3C
IP & AR E e ln, FeE RS E SCF “File Name” 4y 44 1 =4 S04,
PLERIATC B N B3 T A 41
® P it “gowin_dgce.v” N5EEEH] verilog Bk, #R¥EHFH IP AD
&, reAEsLlikr) DQCE;
® P Bt AR ST gowin_dgce_tmp.v, A IRAE 1P Bt d R b
A
® IP it E i “gowin_dqce.ipc”, F U RIINEGZ SO IP #HATECE
!
N B PR PERYTE S 2 VHDL, AR R ST 458 .vhd

3.2 DCS
3.2.1 [FiBNA
BAZRIBHA AW DCS, 47X GCLK6 1 GCLK7. DCS HifiE
$%%| GCLK6 & GCLK7, El—A%[R 8 4/ GCLK #, GCLK6. GCLK7 77
B EESLE (DCS) ThiEg. DCS BB ik {55 CLKSEL 3k H CIU,
W& 4] LB CRU {8 CLKOUT 7E DU 8 N\ 2 (8] 4T h &V
B Y
%= 3-3 DCS &R
Ktk £ ERis
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
e GW2AN GW2AN-55C
JREL® (Arora)
GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
INE s ® GWIN GW1N-1, GW1N-1S, GW1N-4, GW1N-4B,
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ENS EY] afF
(LittIeBee®) GW1N-4C, GW1N-9, GWIN-9C, GW1N-2
GWI1NR-1, GW1NR-4, GW1NR-4B,
GWINR GW1NR-4C, GW1NR-9, GW1NR-9C,
GWI1NR-2
GWINRF GWI1NRF-4B
GWINS-2, GWINS-2C, GW1INS-4,
GWINS GWINS-4C
GWINSE GWINSE-2C
GWINSER GWINSER-4C
GWINSR-2, GW1NSR-2C, GW1NSR-4,
GWINSR GWINSR-4C
GW1NZ GW1NZ-1

IhREHA

SR GCLK6~GCLK7 H DCS #5i], e 5% P AN At oh b it — A
VE R4 RIS, NEZH R LU CRU ZE PO/ b N 2 [RIZh Ak £, T
AN T B T PR B

DCS fALEF Rl Eh Pt 2, 733l & “Non-Glitchless” F1“Glitchless" i 3K .

7£ Non-Glitchless #50 T, DCS HIfE R TH ML i E 2, G@Ed
CLKSEL 5 5 #4155, oivrsm BRI, SzhriE B g T )4 1 it
18

7t Glitchless LEHIHE T, #idZ% DCS_MODE % &1, AitE
CLKSEL {5 5ah & UInl 855, w7 DLk G b H ik e BBl .

im AR E
3-3 DCS MO RRE

CLKSEL —7 7
CLKO —
CLK1 ——>

DCS —> CLKOUT

CLK2 ——>

CLK3 ——>

SELFORCE —

UG286-1.7.1 11(100)




3 &R B

3.2DCS

UG286-1.7.1

im 148
& 3-4 DCS O
i 11 44 110 P
CLKO Input I Bl A5 0
CLK1 Input PGS 1
CLK2 Input I Bl A5 2
CLK3 Input KRNG5 3
CLKSEL][3:0] Input I P £45 5
S AR U
SELFORCE Input 0: glitchless i
1: Non-glitchless #%x{
CLKOUT Output R R =Rt
SBHNA
& 3-5 DCS BN 4A
SR BUETE ENINER it
“CLKO”, “CLK1”, “CLK2”, “CLK3",
“GND”, “VCC”, “RISING”, “FALLING”,
bes wope | SHKO-GND: oLK1aN: RISNG® | #F DCS it
“CLKO_VCC”, “CLK1_VCC,
“CLK2_VCC?, “CLK3_VCC”
[REGIHE
A DA E Sk R iE, AT LLEd IP Core Generator T HF74 .
Verilog #i4k:
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 #i4k.:

12(100)




3 &R B

3.2DCS

COMPONENT DCS
GENERIC(DCS_MODE:string:="RISING");
PORT(
CLKO:IN std_logic;
CLKZ:IN std_logic;
CLKZ2:IN std_logic;
CLK3:IN std_logic;
CLKSEL:IN std_logic_vector(3 downto 0);
SELFORCE:IN std_logic;
CLKOUT:OUT std_logic
);
END COMPONENT;
uut:DCS
GENERIC MAP(DCS_MODE=>"RISING")
PORT MAP(
CLKO=>clkO,
CLK1=>clk1,
CLK2=>clk2,
CLK3=>clk3,
CLKSEL=>clksel,
SELFORCE=>selforce,
CLKOUT=>clkout
);
B

Non-Glitchless Bz /7 Wl 3-4 fi7~, CLKSEL[3]~CLKSEL[0]45 7%}
[ii4% CLK3~CLKO, =~ FA Rk, el e iHE .

3-4 Non-Glitchless {&38 5 &

CLKSEL[O]

CLKSEL[1]

CLKO hi

T L LU

SSPSSNS e TEN  T e  p s s F  H

CLKOUT

UG286-1.7.1

I 3

Iswitch to CLKO switch to CLK1 switch to CLKO

Glitchless fUN 7 1 & 3-5 3% 3-8 fizn, H CLKSEL[3]~CLKSEL[0]

13(100)




3 4 JR I 3.2DCS

3% Rk CLK3~CLKO, 5 #eit FEAE A o
[& 3-5 DCS mode: RISING EIFE[E

E I switch to CLKO at next [
CLKSEL[0] _i—l\CLKO rising edge ‘

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

CLKSEL[1]

CLKO

CLK1

[ LT L

switch to CLK1 at next 1 switch to CLKD at next
CLK1 rising edge CLKO rising edge

|

CLKOUT

3-6 DCS mode: FALLING B1FE

L [m]
i .
! switch to CLKD at next ‘
CLKSEL[O] i 1\, CLKO falling edge }\\ !
i ) T 1 At next CLK1 falling edge
CLKSEL[1] } ; | \ At next CLKO falling edge E\ output goes to "0"

output goes to "0"

CLKO ;
CLK1 i .
i
|
|
1
CLKOUT l | | | \_, I_l_l M
switch to CLK1 at next switch to CLKO at next
CLK1 falling edge CLKO falling edge

3-7 DCS mode: CLKO0_GND HFE

CLKSEL[0] _____J\\\\ Yy L\\\*

CLKO

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

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

3-8 DCS mode: CLKO0_VCC BtFE

CLKSEL[O] __1\‘ i\ &

CLKO 1

CLKOUT 1| At next CLKO r'\slilng edge i
switch to CLKO at next output goes to "1 switch to CLKO at next
CLKO rising edge CLKO rising edge

3.2.2 IP ifH

7E IP Core Generator FiiH i DCS, Fii A<~ DCS K%
EPSY

UG286-1.7.1 14(100)




3 &R B

3.2DCS

UG286-1.7.1

IP Bi &

7t IP Core Generator S, X “DCS”, #H DCS ) “IP
Customization” % I, Z%& 3 “File” FLEME. “Options” FLEAME. ¥
HERAER A “Help” #%41, WK 3-9 Fias.

3-9 DCS K4 IP Customization B Q%44

" IP Customization ? X
DCS AL
Tl
File
Device: GWIN-4 Part Number: |GWIN-LVALQ144C6/15
Create In: |E:\IDE\test\src\gowin_d:s |
File Name: Module Name: |Gowin_DCS
Language: |Verilog -
— s 2l[2:0] Options
Glitchless Mode: |true -
= kO
DCS Mode: RISING A
— 1
= k2
— k2
Cancel Help
1. File FLEHE

File FC EAMEH THCE £ M 1P Bl SCHFRIARSCAE 2. DCS 1 File Bt EAE
R FH AT DQCE HABR[IZRMEL, 1527 DQCE "1 File L B HE.

2. Options Fi & HE

Options it BHEF T/ € X E IP, Options fit BAE A 3-9 iR
® Glitchless Mode: fi#igE/2kEE Glitchless iz,
® DCS Mode: # & DCS #=.

3. ¥ R HE

it 1R 7 AE B2 1P Core HIBC B 45 AR BIREIE,  dnl&l 3-9 P

4. Help #%40

B “Help”, &7~ IP Core ML EAE S MU, Help T 4% IP Core

FIBEE A4,

IP &m0

A f Options 5 Jiific & A fii] 22 369 .

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

15(100)




3 4 JR I 3.2DCS

PLERIABC B oA BI AT /241

® |P i3 gowin_dcs.v” A SERE verilog FEER, ARHEH PR IP FLE
F=A S T) DCS;

® |P it A SO gowin_des_tmp.v, A R IP Bl AR ST
14

® P fic & ff: “gowin_dcs.ipc”, F /T RINEZ SO IP #HATAC E .

!

QOB R RE S 2 VHDL, WP AR R ET AN SO 44 JE 408 .vhd .

UG286-1.7.1 16(100)




4.1 DHCEN

4.1 DHCEN
4.1.1 JRiBNERB

=R AT $

DHCEN ] ZhA#FT JT/55 ] HCLK &gl 4i{s 5, CE {KH i S,

B
%% 4-1 DHCEN &R
F Itk £ AE
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
ERE® GW2AN GW2AN-55C
(Arora) GW2AR GW2AR-18, GW2AR-18C
GW2ANR | GW2ANR-18C
GWIN GW1N-1, GW1N-1S, GW1N-4, GW1N-4B, GW1N-4C,
GW1N-9, GW1N-9C, GW1N-2
GWINR GWINR-1, GWINR-4, GWINR-4B, GW1NR-4C,
GW1NR-9, GWINR-9C, GW1NR-2
P GWINRF | GWINRF-4B
(LittleBee®) | GWINS GW1NS-2, GW1INS-2C, GW1NS-4, GW1INS-4C
GWINSE | GWINSE-2C
GWINSER | GW1NSER-4C
GWINSR | GW1NSR-2, GW1NSR-2C, GW1INSR-4, GWINSR-4C
GWI1NZ GW1NZ-1
imORERE

4-1 DHCEN #xAREE

CLKIN — ]

DHCEN —> CLKOUT

CE —

UG286-1.7.1 17(100)




4 = ph 4.1 DHCEN

w48

£% 4-2 DHCEN O 43

I 14 110 iR

CLKIN input IR TN RS

CE input BHEMERERINE S, IRHETAR
CLKOUT output I B A 5

[REHIL
Al DA E BesL b JEE, WaT L@ IP Core Generator T E. =4,
Verilog #4t.:
DHCEN dhcen_inst (
.CLKIN(clkin),
.CE(ce),
.CLKOUT(clkout)
);
Vhdl 4k,
COMPONENT DHCEN
PORT(
CLKOUT:OUT std_logic;
CE:IN std_logic;
CLKIN:IN std_logic
)i
END COMPONENT;
uut:DHCEN
PORT MAP(
CLKIN=>clkin,
CLKOUT=>clkout,
CE=>ce

4.1.2 1P FH

7£ |P Core Generator 51+ #.dt DHCEN, 14 4> 7~ DHCEN [
FH A B

IP i 8

7E IP Core Generator #tii, X “DHCEN”, #H DHCEN (1] “IP
Customization” & H, %& 0@ “File” ELEME. “Options” FCEHE. U

UG286-1.7.1 18(100)




4 b 4.1 DHCEN
HERAEE A “Help” #%41, W 4-2 Fios.
[& 4-2 DHCEN HJ IP Customization & 4543
' IP Customization 7 X
DHCEN O
File
Device:  |GWIN-4 | Part Number: | GWIN-LV4LQ144C6/15 |
Create In: |E:\IDE\test\src\gowin_dhcen |
File Name: |gowin_dhcen | Madule Name: |Gowin_DHCEN |
Language: Verilog -
Options
— clin Enable CLKOUTN

UG286-1.7.1

Cancel Help

1. File fic B HE
File FCBEMEH TECE P24 89 1P 1 SO A 15 2.. DHCEN 1 File B
BAER{E 5 DQCE #iHkl, #52% DQCE ) File it BHE.

2. Options At BAHE
Options FCEHEFH T/ H € X AL E IP, Options At EAEWIK 4-2 s

® Enable CLKOUTN: {# 514k, DHCENC, ASfdi fEiN 1514k, DHCEN.

3. IR ERER
i I B AE B 2R 1P Core FATE B 45 SoRBIHER, Wk 4-2 Fios.

4. Help %41
Hidi “Help”, %5 IP Core LB (% BT . Help T #5 IP Core
IR A2

IP R

IP & ORCE A, 74 PIECE X “File Name” iy 44 1 =N 3C 4,
PLERIABC & AT A4

® P Wit “gowin_dhcen.v” A5EHEH) verilog &H, R 1P
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4 = ph 4.2 DHCENC

BoE, FoAEsLf{Li) DHCEN;
® P it AR SCE gowin_dhcen_tmp.v, N PR AL 1P BTt P ARAR
A
® P E . “gowin_dhcen.ipc”, F /U uln#EZ C xS IP BT EC &
!
Qe B R R RS A2 VHDL, WP AR B R AN X4 5 2808 .vhd

4.2 DHCENC
4.2.1 JFIENA

DHCENC A 3hZ33th 3T J1/2% ] HCLK il i 815 5, CE (R HL P S .
B
% 4-3 DHCENC & F#& %
EN/S Y &
I (LitleBee®) GWIN GW1N-9C, GW1N-2

GWINR GWI1NR-9C, GWINR-2
imOREE
4-3 DHCENC % OREE
CLKIN —> —» CLKOUT
DHCENC
CE — —> CLKOUTN

IwO9T 4R
% 4-4 DHCENC #x O 43
i 1144 /0 filiik
CLKIN input RPN RS,
CE input BB REfE 5, KT AR
CLKOUT output IS B A5 5
CLKOUTN output i eh s S, CLKOUTN HUx.
[RiEHIE

A DA B sk R 15, el L IP Core Generator T B 74,

Verilog #l4k:
DHCENC dhcenc_inst (
.CLKIN(clkin),
.CE(ce),

UG286-1.7.1 20(100)




4 = ph 4.3 DCC

.CLKOUT (clkout),
.CLKOUTN(clkoutn)
);
VHDL itk
COMPONENT DHCENC
PORT(
CLKOUT:OUT std_logic;
CLKOUTN:OUT std_logic;
CE:IN std_logic;
CLKIN:IN std_logic
)i
END COMPONENT;
uut:DHCENC
PORT MAP(
CLKIN=>clkin,
CLKOUT=>clkout,
CLKOUTN=>clkoutn,

CE=>ce
);
4.2.2 1P R
DHCENC 5 DHCEN i) IP 3 i 7 iEARE, 2% 4.1.2 IP .
4.3 DCC
4.3.1 [RiBN A
DCC, &l ep b2 LU IR
B
% 4-5 DCC ERHH
Ktk EY] i
NEIE® (LitleBee®) GWin CWIN-SC
GWI1NR GWI1NR-9C

UG286-1.7.1 21(100)




4 FRErE I

4.3 DCC

UG286-1.7.1

i R = E

& 44 DCC #O==E

CLKIN —>| DCC —> CLKOUT
w48
& 4-6 DCC BON43
i 1 44 110 it
CLKIN input KR PN ERE2
CLKOUT output I e RS 5
SHNE
£ 4-7 DCC BHN A
¥4 BB G BRINE ity
] . A .
DCC_EN 1'b1, 1°b0 1'b1 1'b1:4282 DCC;
1’b0:4%H] DCC
FCLKIN - 50.0 LGN R PR
[RigHIL
Verilog #i4k:
DCC dcc_inst (
.CLKIN(clkin),
.CLKOUT(clkout)

);

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

VHDL #i4k.:

COMPONENT DCC
GENERIC (

);

DCC_EN: bit := "1,

PORT(
CLKOUT:OUT std_logic;
CLKIN:IN std_logic

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

22(100)




4 FRErE I

4.4 DCCG

);

END COMPONENT;

uut:DCC
GENERIC MAP(
DCC_EN=>'1",
FCLKIN=>50.0
)
PORT MAP(
CLKIN=>clkin,

CLKOUT=>clkout

);
4.4 DCCG
4.4.1 [RiBNEB

DCCG, =il b2 e e,

B

% 4-8 DCCG EHEH

Kk EYl g
O o GWIN GW1N-2
NEIE® (LittleBee”®) GWINR SWINRZ
mOREE

4-5 DCCG smATEE

CLKIN —>|

DCCG

—> CLKOUT

iwOT4R

2 4-9 DCCG #OM 43

i 11 44 /0 ik

CLKIN input iR PN i)
CLKOUT output IS e RS 5

UG286-1.7.1
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4 i 4.4 DCCG
BENA
& 4-10 DCCG BHN A
S A Y BE i3
, , 2'b00/2’b01:Buffered
DCC_MODE g,g?g: e 2'b00 2'b10: +80ps
2'b11: -80ps
FCLKIN = 50.0 EPNIIEZE TR S
JEEEI
Verilog B4k
DCCG dccg_inst (
.CLKIN(clkin),
.CLKOUT (clkout)
);

defparam dccg_inst.DCC_MODE=2'b00;

defparam dccg_inst.FCLKIN=50.0;
VHDL #ilfk:
COMPONENT DCCG
GENERIC (

DCC_MODE : bit_vector :="00";

FCLKIN : REAL := 50.0 --frequency of the clkin(M)

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

);

UG286-1.7.1
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4 = ph 4.5 CLKDIV2

4.5 CLKDIV2

451 BiBN4E

CLKDIV2 it oy iy, SCEUE 20 — A%, CLKDIV2 % X
fEIX % DCC/DCCG ] CLKIN.IOLOGIC ] FCLK.PLL #] CLKIN 1 CLKFB.
DQS fJ FCLK. CLKDIV HJ HCLKIN.

& FREH
% 4-11 CLKDIV2 ;S84
K £ A
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
e GW2AN GW2AN-55C
JREL™ (Arora)
GW2AR GW2AR-18, GW2AR-18C

GW2ANR GW2ANR-18C

GWI1N-1, GWIN-1S, GW1N-4, GW1N-4B,
GW1N-4C, GW1N-9, GW1N-9C, GW1N-2

GWI1NR-1, GW1NR-4, GWINR-4B, GW1NR-4C,
GW1NR-9, GW1NR-9C, GW1NR-2

GWINRF | GWINRF-4B
AN GWINS GWINS-2, GWINS-2C, GWINS-4, GW1NS-4C

GWI1N

GWINR

LittleBee®
(LitleBee )  moVINSE | GWINSE2C

GWINSER | GWINSER-4C

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

GWINSR GWI1NSR-4C

GW1NZ GWI1NZ-1
TheEib

CLKDIV2 Jy s it g o S b, 2 i -5 N BB — 30 2 43 e 4

imOREE

4-6 CLKDIV2 i A~ EE

HCLKIN —
CLKDIV2 — CLKOUT

RESETN —»

UG286-1.7.1 25(100)




4 = ph 4.5 CLKDIV2

w48
£ 4-12 CLKDIV2 8O +48
I 0 44 110 i34
HCLKIN Input iR PN ERS)
RESETN Input R EAET, IRHEFAR
CLKOUT Output b 15 5
SRNA
% 4-13 CLKDIV2 S84
¥4 BB G BE it
GSREN “false”, “true” “false” Ja A4 /= AL GSR
[FiEHE
A DL E sk JETE, WAl LLEE IP Core Generator T H. %4,
Verilog B4k

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

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

4.5 CLKDIV2

4.5.2 1P FH

)

PORT MAP(

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

7£ IP Core Generator #ifiH #t; CLKDIV2, FtiiiA <> &7~ CLKDIV2

IR RAE DL

IP i &

1E IP Core Generator 1+, X d“CLKDIV2”, 3 CLKDIV2 1“IP
M, ZE N afEeFile” BLENE. uw i EBRHERA “Help”
#41, WE 4-7 s

& 4-7 CLKDIV2 By IP Customization B O%544

Customization

» 53

"o IP Customization

CLKDIV2

— hclin

= res et

clkout

—

File

Device:  |GWIN-4

| Part Number: | GW1N-LVALQ144C6/15 |

Create In: | EADE\test\srcigowin_clkdiv2

File Name: | gowin_clkdiv2

Language: |Verilog -

| Module Name: |Gowin_CLKDIV2 |

Cancel Help

1. File fit BAE

File it & HEH THC & =21 1P Bt XA RS E - CLKDIV2 1) File it
B AHERE A DQCE #itkfr) 2L, 2% DQCE H ) File it B A

UG286-1.7.1
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4 FRErE I

4.5 CLKDIV2

UG286-1.7.1

2. i BN HERE
i 127~ HE B 27~ IP Core FHD & 45 R BIFER, i 4-7 Fios.

3. Help %4l
Hidi “Help”, &7~ IP Core WECE(E ST . Help T4 IP Core
[PIEZE 21

IP & R

IP & O E MG, AU E X “File Name” iy 44 1 =430,
PLERIABC B B 3EA T 41

® P &30 “gowin_clkdiv2.v” N5ETER) verilog i, HR¥EH I IP
BCE, ;AL CLKDIV2;

® |P i A gowin_clkdiv2_tmp.v, AR EREE 1P it AR
BRSO
® IPE M. “gowin_clkdiv2.ipc”, F AT IN#EZ SR 1P BEAT L E .
i
AL rh PR TE S VHDL, =R A B A SR 44 J5 42 . vhd
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5 ARG 5.1 rPLL

ARG

5.1 rPLL

5.1.1 JRIENT 4B

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

gz A
% 5-1rPLL BSR4
Ktk EYl A
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
2Ee® GW2AN | GW2AN-55C
(Arora) GW2AR GW2AR-18, GW2AR-18C

GW2ANR [ GW2ANR-18C

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

GWIN GWIN-9, GW1N-9C

GWINR-1, GWINR-4, GW1INR-4B, GW1NR-4C,

GWINR GWI1NR-9, GW1NR-9C

INEE® GWINRF | GWINRF-4B

. ®
(LittleBee™) GWINS GW1NS-2, GWINS-2C

GWINSE [ GWINSE-2C

GWINSR [ GWINSR-2, GWINSR-2C

GW1NzZ GWI1NZ-1

Thehid

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

rPLL AT NI £ CLKIN 3EAT S 1 B RN 730D » 158 S0 T
feikour = (ferkiv * FBDIV) /IDIV
fvco = ferkour * ODIV

UG286-1.7.1 29(100)




5 ARG 5.1 rPLL

feLkourp = ferkour/SDIV

fPFD = fCLKIN/IDIV = fCLKOUT/FBDIV
!

® fon NHIARER CLKIN %, foikour N CLKOUT Fil CLKOUTP B4R, foikouto
A CLKOUTD H8IR, forp N PFD SSAHATR ;

® IDIV. FBDIV. ODIV. SDIV JA[F] 53 Aiids LRt o0 A R £, B ol i Y B AN ) 2 A &R
HORAG B AR BB 5 5 .

® PLL FIHRJEE AT 2% FPGA 7~ i 2l Tl o

¥ O R B E
B 5-1 rPLL 3 O

CLKIN ——>f
CLKFB —— >
RESET —— CLKOUT
RESET_P —> > CLKOUTP
FBDSEL —6 > rPLL - » CLKOUTD
IDSEL —75 >
ODSEL —%5—| ——> CLKOUTD3
DUTYDA —F>| > LOCK
PSDA —77 >
FDLY —7;
w48
2 5-2 rPLL #5ON+43
U 144 110 iR
CLKIN Input ZEIN NG S
CLKFB Input KA E TN RS
RESET Input rPLL P BN S, s AR
rPLL X Wr(Power Down) ¥ N5 5, &1 HLF A 24, PLL JE bypass
RESET_P Input 0N, RESET_P & HL P
CLKOUT/CLKOUTP/CLKOUTD/CLKOUTDS #i i v 0.
FBDSEL[5:0] Input A PEH| FBDIV BUE, JuH 0~63, =zfr{li v 64-FBDSEL.
IDSEL[5:0] Input FhAyE| IDIV BUE, Y5 0~63, SFr{EN 64-IDSEL.
ODSEL[5:0] Input FAFEH| ODIV HufE, 2,4,8,16,32,48,64,80,96,112,128.
DUTYDA[3:0] Input SSRGS
PSDA[3:0] Input IR ZhS S S
FDLY[3:0] Input FEANIE R B A RS 5
CLKOUT Output rPLL I o {5 5
LOCK Output PLL B n 5SS, 1 #RBUE, 0 RpRK
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http://www.gowinsemi.com.cn/down.aspx?FId=n14:14:26

5 ARG 5.1 rPLL

W4 110 iR
CLKOUTP Output rPLL A A AL AN 5 25 EL R R i A RS 5
rPLL £k SDIV HIR & {5 5, CLKOUT 8¢ CLKOUTP &1t
CLKOUTD Output S
utpu SDIV 4148 5 [ 4 =
LA s /T _é = , E‘ 21 35
CLKOUTD3 Output rPLL £85d DIV3 IR 8 {55, CLKOUT 8 CLKOUTP £t

3 e 4 5 S

CLKOUTD3 #& 3 /- 4ifrsm H 25 5, MAJRE S,
® 15 CLKOUTD3 i AJi & CLKOUT:

W 5-2 Az, 2 RESET BB, CLKOUTD3 7ER £ CLKOUT
I — TR A E Y, ARJEER S 15 A B R R
5-2 My \iE R CLKOUT B} CLKOUTD3 BtF

RESET ,

ckour L F L f L F L f L L f L F L f [ f

CLKOUTDS $ { $

® U CLKOUTD3 Hi%i AJE 2 CLKOUTP:

il 5-3 fion, % RESET S4B IH )5, CLKOUTD3 fEi £ CLKOUTP
I — AN RIS P, RS AERE S B2 =AY ETRE AR R
5-3 MIAiEH CLKOUTP B CLKOUTD?3 B R [E
RESET N

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

CLKOUTD3 T T
SENAR
% 5-3 rPLL 2848
ZH 4 BB G BRINE EiiTpa
FCLKIN “3"~"500" “100” SER PR
IDIV_SEL 0~63 0 IDIV 7330 R AU A W
IDIV 735 S E S h S8 &
DYN_IDIV_SEL “true”, “false” “false” R SR
- = ’ false: #dy, Rli&#£Z4( IDIV_SEL
true: 34, HIiE#E(E5 IDSEL
FBDIV_SEL 0~63 0 FBDIV 739l 5 8 S B
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ZH 4 HAH Y el BiIME Eiipa
FBDIV 734l 7 2 4542 1 S 55
SEHIE 5 IEF
DYN_FBDIV_SEL “true”, “false” “false” false: #as, RIIEFEZEL
FBDIV_SEL
true: A&, HIIE#E(E 'S FBDSEL
2,4,8,16,32,48,
ODIV_SEL 64,80,96,112,1 | 8 ODIV 73S 2 HF S 1 B
28
ODIV 73 il Z B S | S HESh &S
DYN_ODIV_SEL “true”, “false” “false” RHIE S AR
- = ’ false: #4s, HiE#Z4 ODIV_SEL
true: %, HPEHE(S5 ODSEL
PSDA_SEL “0000"~“1111” | “0000” FHAT A 2
DUTYDA_SEL “0010°~“1110” | “1000” i LA TR
RN AT SAE AR 2 LG
DYN_DA_EN “true”, “false” “false” Rl
| | ue, Talse alse false: ﬁ%%‘}ﬁﬁ?ﬂ
true: ZhATEH
CLKOUT i J7 i
CLKOUT_FT_DIR 1'b1l 1'bl ‘ IR RE
- = 1'b1: W&
CLKOUT fiif] Rk E
CLKOUT_DLY_STEP |0,1,2,4 0 CLKOUT_DLY_STEP*delay(delay=
50ps)
CLKOUTP i J7 i) ¥
CLKOUTP_FT_DIR 1'b1l 1'bl \ BT R BE
1'b1: W&
CLKOUTP T &% E
CLKOUTP_DLY_STEP | 0,1,2 0 CLKOUTP_DLY_STEP*delay(delay
=50ps)
DYN_SDIV_SEL 2~128 (fH%D |2 SDIV 7 R B E S N E
. CLKFB ik
CLKFB_SEL g‘;f’er:‘naa'ﬂ “internal” internal: 3k [ P4 & CLKOUT =ik
external: >k H4MTE 5 it
“CLKOUT”, “ 9 ) Ay [
CLKOUTD_SRC “«CLKOUTP” CLKOUT CLKOUTD kst
“CLKOUT”, . . S U 2
CLKOUTD3_SRC “CLKOUTP” CLKOUT CLKOUTD3 kit
3% rPLL, CLKOUT BE#XRHA
CLKIN
CLKOUT_BYPASS “true”,"false” “false” true: CLKIN 5% rPLL EIEEH T
CLKOUT
false: IEHHRZ
3% rPLL, CLKOUTP HE#:kH
CLKOUTP_BYPASS “true”,’false” “false” CLKIN

true: CLKIN 55 rPLL HHAEH T

UG286-1.7.1

32(100)




5 R b

5.1rPLL

SR 4 BUE VG LoNINEN ik
CLKOUTP
false: IEHHER,
0% rPLL, CLKOUTD H#:kH
CLKIN

CLKOUTD_BYPASS “true”,"false” “false” true: CLKIN 55 rPLL HI/ERH T
CLKOUTD
false: 1EH iR

“GW1N-1",

“GW1NR-1",

“GW1N-1S”,

“GW1NZ-1”,

“GW1NS-2",

“GW1NS-2C”,

“GW1NSR-2",

“GW1NSR-2C”,

“GW1NSE-2C”,

“GW1N-4",

“GW1N-4B,

DEVICE “GW1NR-4", “GW1N-4" PR

“GW1NR-4B”,

“GW1NRF-4B”,

“GW1N-9”,

“GW1N-9C”,

“GW1NR-9”,

“GW1NR-9C”,

“GW2A-18",

“GW2AR-18",

“GW2A-55",

“GW2A-55C",

“GW2AN-55C"

%% 5-4 IDSEL isO2H A BER
IDSEL][5:0] IDIV Z%{A
111111 1
111110 2
111101 3
111100 4
111011 5
111010 6
111001 7
111000 8
110111 9
000000 64
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%= 5-5 FBDSEL i 02 BE

FBDSEL [5:0] FDIV Z4{&
111111 1
111110 2
111101 3
111100 4
111011 5
111010 6
111001 7
111000 8
110111 9
000000 64
& 5-6 ODSEL i 02 ¥x A%
ODSEL [5:0] ODIV 2%
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 {8 ¥R B3R
S ¥ PSDA_SEL i 1 PSDA R & AEASE 1)
0000 0°
0001 22.5°
0010 45°
0011 67.5°
0100 90°
0101 112.5°
0110 135°
0111 157.5°
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S ¥ PSDA_SEL 5 1 PSDA R & AR 1
1000 180°
1001 202.5°
1010 225°
1011 247.5°
1100 270°
1101 292.5°
1110 315°
1111 337.5°

%+ 5-8 rPLL G LL 2 BB IER

£¥ DUTYDA_SEL i&#& LR EE (/16)

0010

0011

0100
0101
0110
0111
1000
1001
1010
1011
1100
1101

Ol N[fojoa|hlwW|DN

=
o

=
[N

=
N

=
w

1110

IR
D

IS ETHIAREESEMBERE. i, HHEBIEEN “0” (0000)
i, 50% 575 L E N “8” (1000). AR E & “180° 7, 50% 5%
ELisE N “0” (0000).
A EE A
® /i DUTYDA [3:0]> PSDA [3:0]i%, DutyCycle=1/16 x (DUTYDA [3:0]-
PSDA [3:0]).
®  DUTYDA [3:0]< PSDA [3:0]ff, DutyCycle=1/16 x (16+ DUTYDA
[3:0]- PSDA [3:0]).
!
AN H DutyCycle = 0, 1, 5 X = Fh1& M.
Al LLidid v 1 FDLY [3:0]8ha 2 il f i £ CLKOUTP [ iEiR . f—
4N 0.125ns. FHFELEASMB B E LI G (K855 CLKOUTP ¥ f5 T4
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5.1 rPLL
BB ARG (B85 5 CLKOUTP M RTHI A £
& 59 rPLL RS HFEX AR
% FDLY [3:0]( GW1IN-1/GWIN-1S) | i FDLY [3:0]C HAh 284 ) | iR %k
0000 1111 0
0001 1110 1
0010 1101 2
0100 1011 4
1000 0111 8
[REBIE
A DA E BesL b JEE, WaT L@ IP Core Generator 1T H =4,
Verilog #i4k:
rPLL rpll_inst(
.CLKOUT(clkout),
.LOCK(lock),
.CLKOUTP(clkoutp),
.CLKOUTD(clkoutd),
.CLKOUTD3(clkoutd3),
.RESET (reset),
.RESET_P(reset_p),
.CLKIN(clkin),
.CLKFB(clkfb),
.FBDSEL (fbdsel),
.IDSEL(idsel),
.ODSEL (odsel),
.PSDA(psda),
.DUTYDA(dutyda),
.FDLY(fdly)
);

defparam rpll_inst.FCLKIN = "50";

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

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

defparam rpll_inst.ODIV_SEL =

8;
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defparam rpll_inst.PSDA_SEL = "0100";
defparam rpll_inst.DYN_DA_EN = "false”;
defparam rpll_inst. DUTYDA_SEL = "1000";
defparam rpll_inst. CLKOUT_FT_DIR = 1'b1;
defparam rpll_inst. CLKOUTP_FT_DIR = 1'b1;
defparam rpll_inst. CLKOUT_DLY_STEP =0;
defparam rpll_inst. CLKOUTP_DLY_STEP = 0;
defparam rpll_inst. CLKFB_SEL ="external";
defparam rpll_inst. CLKOUT_BYPASS = "false";
defparam rpll_inst. CLKOUTP_BYPASS = "false";
defparam rpll_inst. CLKOUTD_BYPASS = "false";
defparam rpll_inst. DYN_SDIV_SEL = 2;
defparam rpll_inst. CLKOUTD_SRC = "CLKOUT";
defparam rpll_inst. CLKOUTD3_SRC = "CLKOUT";
defparam rpll_inst.DEVICE = "GW1N-4";

VHDL #4k.:

COMPONENT rPLL
GENERIC(

FCLKIN:STRING:="100.0";
DEVICE:STRING:="GW1N-4";
DYN_IDIV_SEL:STRING:="false";
IDIV_SEL:integer:=0;
DYN_FBDIV_SEL:STRING:="false";
FBDIV_SEL:integer:=0;
DYN_ODIV_SEL:STRING:="false";
ODIV_SEL:integer:=8;
PSDA SEL:STRING:="0000"
DYN_DA_EN:STRING:="false";
DUTYDA SEL:STRING:="1000"
CLKOUT_FT_DIR:bit:="1"
CLKOUTP_FT_DIR:bit:="1";
CLKOUT_DLY_STEP:integer:=0;
CLKOUTP_DLY_STEP:integer:=0;

CLKOUTD3_SRC:STRING:="CLKOUT",

CLKFB_SEL : STRING:="internal";
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CLKOUT_BYPASS:STRING:="false";
CLKOUTP_BYPASS:STRING:="false";
CLKOUTD_BYPASS:STRING:="false";
CLKOUTD_SRC:STRING:="CLKOUT";
DYN_SDIV_SEL:integer:=2

PORT(
CLKIN:IN std_logic;
CLKFB:IN std_logic;
IDSEL:IN std_logic_vector(5 downto 0);
FBDSEL:IN std_logic_vector(5 downto 0);
ODSEL:IN std_logic_vector(5 downto 0);
RESET:IN std_logic;
RESET_P:IN std_logic;
PSDA,FDLY:IN std_logic_vector(3 downto 0);
DUTYDA:IN std_logic_vector(3 downto 0);
LOCK:OUT std_logic;
CLKOUT:OUT std_logic;
CLKOUTD:OUT std_logic;
CLKOUTP:OUT std_logic;
CLKOUTD3:0UT std_logic
)i
END COMPONENT;
uut:rPLL
GENERIC MAP(
FCLKIN =>"100.0",
DEVICE =>"GW2A-18",
DYN_IDIV_SEL=>"false",

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

PSDA_ SEL=>"0000",
DYN_DA EN=>"false",
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)

DUTYDA_SEL=>"1000",
CLKOUT_FT_DIR=>'1",
CLKOUTP_FT_DIR=>'1",
CLKOUT_DLY_STEP=>0,
CLKOUTP_DLY_STEP=>0,
CLKOUTD3_SRC=>"CLKOUT",
CLKFB_SEL=>"internal",
CLKOUT_BYPASS=>"false",
CLKOUTP_BYPASS=>"false",
CLKOUTD_BYPASS=>"false",
CLKOUTD_SRC=>"CLKOUT",
DYN_SDIV_SEL=>2

PORT MAP(

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

7f IP Core Generator #tfid, B “rPLL”, FHA M4 &~ rPLL 1)

FHIAE SR
IP i 8

7E IP Core Generator Ft[f X &5 “rPLL”, 3 rPLL K “IP
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Customization” % 1. %% HHE “File” FCEHE. “Options” BLEHE. Ui

MR RHEEIFD “Help” 424, il 5-4 Fiw.
5-4 rPLL By IP Customization & %4

"% IP Customization ? X
R
rPLL 5 7]
File
Device:  |[GWIN-4 | Part Number: | GWIN-LVALQ144C6/15 \
Create In: |E:\IDE\test\src\gowinirpll |
File Name: |guwin_rp|l ‘ Module Name: |G0win_rPLL ‘
Language: |Verilog -
Optio
A~
Genera | CLKOUT
Maode [ Bypass
@ General Mode () Advanced Mode Expected Frequency (3.125~500): | 400.000 =
PLL Phase And Duty Cycle Adjustment Tolerance (%): 00 T
—] ckin clkout @ Dynamic O Static VCO Divide Factor
Dynamic
[ PLL Reset [] PLL Power Down
nitial Value: |2
LR Static 2
Clock Frequency (3~400): [100.000 |5
. Actual Frequency: 400
Divide Factor
Dynamic CLKOUTP
nitial Value(1~64): |1 [ Enable CLKOUTP Bypass
Static (1~64): Phase And Duty Cycle Adjustment (Static)
Phase (degree): 0.0
Calculate =
Duty Cycle: 0.500
CLKFB v

1. File Bt B HE

File FC B HEA THECE /= A1 IP Bt XA AE B . rPLL 1 File AL & AE
FI{ A1 DQCE #2514, 1522 DQCE " i) File It B AE

2. Options it B HE

Options L EHEF T HI /- E € X & IP, Options fic B HEUN & 5-4 Fiw.
® General: BB — B m b=, BeE AR AL AT 5 2 LL B Y

A, BAE SR PLL Reset.

“Mode” L IIC & IP Core B B FIHR L, 2 Hr— 0" General

Mode” FlmEZiiz, “Advanced

Mode”;

“PLL Phase And Duty Cycle Adjustment” 1% i it & % H! f) 5 2
FEATAR AL B S, SCRFBIZAS I “ Dynamic” AIERZS Ui 5

“Static”;

“PLL Reset” &I & rPLL ¥

Reset f# fE#R 2 ;

“PLL Power Down” i& L & reset_p i I rPLL Ab-T-75 A%

o

® CLKIN: Bt & rPLL iy N2 ISR, 73 S S 80 5 & A IDSEL Reset

UG286-1.7.1
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fHRERE
“Clock Frequency (BiRJEHD” i & f N8 AR, Yo
device #5E ;s
“Divide Factor” W 7E &S FECE 0S8, CFrsh B
“Dynamic” A& “Static”, AR T ATE E 2555
FIEAAEE, JEEN 1~64. %5 CLKOUT M iR AN LE AR N
device ERIIJLE N, iy “Calculate” 8% “OK”, <N
W IOPRENRE: & CLKIN/IDIV IR AR device BRIT]
Clock Frequency JulH iy, #ifi “Calculate” B “OK”, <3
PR D HRER

CLKFB: FCHE rPLL St gty ffE i .

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

Enable LOCK: f{#gg LOCK .

CLKOUT: BZE rPLL # i £ HEEMR, E VCO 4L, Nl &

HH B R A R AR 2 5

“Bypass” 1% 1 m] it & iy H I 552 B ThRE

“Expected Frequency (BRZEJGH]D” A NEC B IHE W)

S 1IN pP CLKOUT B, Y FElH device $RiE s

“Tolerance (%)” it & CLKOUT WM A5 H1 ) S b

VIR ZE

- “VCO Divide Factor” 7E =\ N L B VCO S HEFF 8 A
X “Dynamic” A& “Static”, EF ST AT E 445
B AU, YO 2/4/8/16/32/48/64/80/96/112/128, FLE
AEHE, B “Calculate” B¢ “OK”, &3 FE/RE DR
o

- “Actual Frequency” Z/R£it5H43H ) CLKOUT SZRR#iR,
T AIE .

CLKOUTP: i B AR Bk B IO S50, i B AR I 8 AR AL AT |5

TS EL, (FRE R REAHFE I B 1) Reset.
“Enable CLKOUTP” 3 15 Fic. & AH A% I #h it 1 ¢
“Bypass” 1t T B AH AL I (1) 55 2% D RE A0 RE s
“Phase And Duty Cycle Adjustment (Static)” AJfEFFAEI T
fic &AL (Phase (degree)) #1445tk (Duty Cycle);

CLKOUTD: it B F3 A iy e Ry Ar B, 0 S0 28 4 ) A i L A3
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R, WL AT AR o A 2, BRI BE 4 M B H ) Reset.
“Enable CLKOUTD” TG HC B 45 A1 S H 5 g ;
“Bypass” JEIC B 7 ATk ) 55 B8 T RE 14 R ;

“Source” FEIHCE 43S Bhiar H R BhY5, Ak CLKOUT A1
CLKOUTP;
- “Expected Frequency (BiZiulE)” 78— M= N ECE M
Sy A B H AR, JEE H device HRIE;

- “Tolerance (%) ” Mt & 434t Sy o B B A 28 AN 55 1 A S B
AR ) OV R 2

- “Divide Factor (2~128) ” 7 &tz N C B 7 S 8 1)
SIINSEL, WL 2~128 2 (A S %L, BB A B B “ OK”
SRR

- “Actual Frequency” EInZ it 515 (150 AT £ H 1 S bR A

® CLKOUTD3: BB =73 Hi s i A i 4
“Enable CLKOUTD3” &I & = 7 b e HAF 5E 5

“Source” EIUECE = 43 AEss b H BB £ YR, Ak CLKOUT
1 CLKOUTP.

® Calculate: 1THHEMAIACE &5 &,

- — B “General Mode” T, AR¥E A H H AR TH R B 4
PiSH. IS EON VCO 28, 5 H I Sz b4 S A B AT
AHIZERS, M “Calculate” #2415 &3t “error” & D32
W, AL B R,

- EEHAER “Advanced Mode” &, AL E KIFRS IS H
S HA VCO e & H, HAAHH, #i “Calculate”,
L “error” W OHEREEIR; AECEIEM, #i7 “Calculate”,
B “info” & HIRNEL B KT .

3. i R HE
v [N HE R W7 IP Core WORCE &5 FonBIAER],  Han AN H o N2
fR¥iE Options B & SEHT B8, @i 5-4 Fiow.

4. Help #4511
i “Help”, &7~ IP Core WIECE S B HITLTH . Help T4 IP Core
(IR A 41 LL )2 Options 4% 15 IC B 1) T 225 B

IP B3

IP & ORCE R, 74 DAL E X “File Name” iy 44 1 =N 3C 4,
PLERIAFC & AT A4

® P it 3 “gowin_rpll.v” N5 verilog AL, FR4EH P IP L&,
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FEAE S AL Y rPLL

® P ¥t AR ST gowin_rpll_tmp.v, JHEREE 1P B d AR R S
4

® P E . “gowin_rpllipc”, A RIINEZ AN IP H#EATHCE .

!

AL E PIEEERE S 2 VHDL, TP AR AN SO 4 J5 4% 8 .vhd .

5.2 PLLVR
5.2.1 JRIBIT4R

UG286-1.7.1

=z FPGA #£41t  PLLVR (Phase_Locked Loop with regulator, 7 H
PR T BB IR, R AR5 1 225 I B S 5 35 A % N R G 45 = 100
HANFAL

BB

% 5-10 PLLVR & 254

Kk Y] A

/J\%é%@) . GWINS GWINS-4, GW1INS-4C, GW1NSR-4, GW1NSR-4C,
(LittleBee™) GWINSER-4C

IhseER

PLLVR 2 LS T I PLL, W2 45 5 AN IR Bdb AT I Bl AR A 1 2
o s PO YRS L SRR R CRE TR 7340 885K 7 AR AN [RI AR 2 A28 B H IS 4

PLLVR [TERED T -

PLLVR RIX i A Bl CLKIN BEATHR R (BRI 30, 5 A
LIy

ferkour = (ferkiv * FBDIV) /IDIV

fvco = feLkour * ODIV

feLkourp = feikour/SDIV

ferp = ferkin/IDIV = ferkour/FBDIV
iE!

® oy NEIAREN CLKIN $iZ, fo kour N CLKOUT Fl CLKOUTP 41485, fo koutp
4 CLKOUTD I 845, forp A PFD SEAHSIZ

® IDIV. FBDIV. ODIV. SDIV NG5 #ige SZhR 5040 2 %, B AT @ i AN [F] 40 R
BORAS B AR I 55 5 .

® PLLVR MMIRTEHE 7] 5% FPGA =i B0k F it
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i R = E

[# 5-5 PLLVR i O =~EE

CLKIN ——>
CLKFB ——>|
RESET ——>
RESET_P —>
FBDSEL —§ |
IDSEL —75 |
ODSEL —7g5
DUTYDA —7 >}
PSDA —77 ]
FDLY —75 >

VREN ——»

N

PLLVR

—» CLKOUT

——» CLKOUTP

—>» CLKOUTD

—>» CLKOUTD3

—» LOCK

mANT4a
% 5-11 PLLVR #0148
i [ 44 110 ik
CLKIN Input SHEWE NG T
CLKFB Input R PN R
RESET Input PLLVR R E NG S, &AL
PLLVR % (Power Down) fiAN{5S, & HFHRL,
PLL JE bypass #:0F, RESET_P & H P}
RESET P Input — .
- npu CLKOUT/CLKOUTP/CLKOUTD/CLKOUTD3 #i i %
0.
. 4] FBDIV BUE, T 0~63, SLBrEAN
FBDSEL[5:0] Input 64.FBDSEL .
IDSEL[5:0] Input 2 IDIV BUE, il 0~63, SFR{EJy 64-IDSEL.
. shAEH) ODIV BUH,
ODSEL[5:0] Input 2.4.8.16,32,48.64.80,96,112,128.
DUTYDA[3:0] Input SSRGS
PSDA[3:0] Input LB SRS S
FDLY[3:0] Input FEAER Zh &SRB S
VREN Input PLLVR HEHTEREE S, &S FAK.
CLKOUT Output | PLLVR &b s 5
LOCK Output | PLLVR BiE#E/RfE S, 1 B, 0 Rkl .
CLKOUTP Output | PLLVR 4 ML AN 5 2 B & i sk eh i s 5
PLLVR 43l SDIV FIlf 855, CLKOUT 8§
LKOUTD g -
CLKOU OUIPUL | | K OUTP 25 SDIV 458 J5 £ 2
YRS s ALy 2 I >
CLKOUTD3 Output PLLVR £43d DIV3 (IR 0% 155, CLKOUT &k

CLKOUTP &3t 3 i #i s s s 5
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CLKOUTD3 #& CLKOUT B{ CLKOUTP %3t 3 204l i i eh (s 5, H 5 CLKOUT 8§
CLKOUTP I} ¥ 9% R Al 2% rPLL.

SENE
%% 5-12 PLLVR ¥ /48

24 IV EReA | NN E ik
FCLKIN 3~500 100 S AP TR
IDIV_SEL 0~63 0 IDIV 755 R EFR SR E
IDIV 735 ZEF SR SRS S EGE 5
DYN_IDIV_SEL “true”, “false” “false” i
PV rue;, taise aise false: #75, HI%#E5%IDIV_SEL
true: zh#, HIIEF(SS IDSEL
FBDIV_SEL 0~63 0 FBDIV 73l R A A B E
FBDIV 734l 5 £ i S 12 ) S JEk s &4 hilE
DYN_FBDIV_SEL “true”, “false” “false” I
- — rue., laise aise false: #ids, HIYti#2% FBDIV_SEL
true: zha, HIEHE 5 FBDSEL
2,4,8,16,32,48,
ODIV_SEL 64,80,96,112,1 | 8 ODIV 44l 2 s e B
28
ODIV 74 ZEFp s | S sh S 611G
DYN_ODIV_SEL “true”, “false” “false” I
-V rue., laise aise false: #ids, HIYt#EZ% ODIV_SEL
true: #ha, HIEHE S ODSEL
PSDA_SEL “0000"~ “1111” | “0000” A7 i A 1 e
DUTYDA_SEL “0010”~ “1110" | “1000” 5 28 LB A T
IEPEEN AT SR AL AN (& 2 D B g 4 il
DYN_DA_EN “true”, “false” “false” false: A4
true: shAEH|
CLKOUT #iffl 77 1)
CLKOUT_FT DIR 1'b1 b1 UT SRR EE
- - 1'b1: Wk
CLKOUT _DLY_STEP |[0,1,2,4 0 CLKOUT i A B 8
- = CLKOUT_DLY_STEP*delay(delay=50ps)
CLKOUTP i 771414
CLKOUTP_FT_DIR 1'b1 1'bl ‘ WA RE
- - 1'b1: Wk
e fohr L
CLKOUTP_DLY_STEP | 0,1,2 0 CLKOUTP il % 5l 8
- - CLKOUTP_DLY_STEP*delay(delay=50ps)
DYN_SDIV_SEL 2~128 (%0 |2 SDIV /3 R F A% E
) CLKFB ki
CLKFB_SEL g‘)f;‘nail “internal” | internal:3k [ P %8 CLKOUT 4%
external: & HME 5 ) 15t
CLKOUTD_SRC “CLKOUT”, “CLKOUT” | CLKOUTD kiFik#*

UG286-1.7.1
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44 HUE TSR BRNE s
“CLKOUTP”
“CLKOUT”, « , e 2 A
CLKOUTD3_SRC “CLKOUTP” CLKOUT” | CLKOUTD3 Rk
& PLLVR, CLKOUT H#KH CLKIN
. » » « » true: CLKIN %% PLLVR HE/EH T
CLKOUT_BYPASS true”, “false false CLKOUT
false: IEHHR
% PLLVR, CLKOUTP E#%kH CLKIN
. , . , true: CLKIN 3% PLLVR E#:/EH T
CLKOUTP_BYPASS true”, “false false CLKOUTP
false: 1EH#R
52% PLLVR, CLKOUTD H#3¥k F CLKIN
G w , « , true: CLKIN 228 PLLVR HIEA/EHA T
CLKOUTD_BYPASS true”, “false false CLKOUTD
false: IEHHR
“GW1NS-4",
“GW1NS-4C”,
“GWINSR-4", |.
DEVICE “GW1NSR-4C” ,,GW1NS 4 Y G
“GW1NSER-4C

!

IDSEL. FBDESL. ODSEL i 1 R ZH R, AL 52 i LS5 rPLL AHH,

B3 rPLL.

[RiEfI

] DL E Rk RS, Al LB IP Core Generator T.H 7 4,

Verilog B4k

PLLVR plivr_inst(
.CLKOUT (clkout),
.LOCK(lock),
.CLKOUTP(clkoutp),
.CLKOUTD(clkoutd),
.CLKOUTD3(clkoutd3),
.VREN(vren),
.RESET(reset),
.RESET_P(reset_p),
.CLKIN(clkin),
.CLKFB(clkfb),
.FBDSEL (fbdsel),

UG286-1.7.1
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.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 plivr_inst. DYN_DA_EN = "false";
defparam pllvr_inst. DUTYDA_SEL = "1000";
defparam pllvr_inst. CLKOUT_FT_DIR = 1'b1;
defparam pllvr_inst. CLKOUTP_FT_DIR = 1'b1;
defparam pllvr_inst. CLKOUT_DLY_STEP = 0;
defparam pllvr_inst. CLKOUTP_DLY_STEP = 0;
defparam pllvr_inst. CLKFB_SEL ="external";
defparam pllvr_inst. CLKOUT_BYPASS = "false";
defparam 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";
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FBDIV_SEL:integer:=0;
DYN_ODIV_SEL:STRING:="false";
ODIV_SEL:integer:=8;
PSDA_SEL:STRING:="0000";
DYN_DA EN:STRING:="false";
DUTYDA_SEL:STRING:="1000";
CLKOUT_FT_DIR:bit:="1"
CLKOUTP_FT_DIR:bit:="1";
CLKOUT_DLY_STEP:integer:=0;
CLKOUTP_DLY_STEP:integer:=0;
CLKOUTD3_SRC:STRING:="CLKOUT";
CLKFB_SEL : STRING:="internal";
CLKOUT_BYPASS:STRING:="false";
CLKOUTP_BYPASS:STRING:="false";
CLKOUTD_BYPASS:STRING:="false";
CLKOUTD_SRC:STRING:="CLKOUT";
DYN_SDIV_SEL:integer:=2

PORT(
CLKIN:IN std_logic;
CLKFB:IN std_logic;
IDSEL:IN std_logic_vector(5 downto 0);
FBDSEL:IN std_logic_vector(5 downto 0);
ODSEL:IN std_logic_vector(5 downto 0);
VREN:IN std_logic;
RESET:IN std_logic;
RESET_P:IN std_logic;
PSDA,FDLY:IN std_logic_vector(3 downto 0);
DUTYDA:IN std_logic_vector(3 downto 0);
LOCK:OUT std_logic;
CLKOUT:OUT std_logic;
CLKOUTD:OUT std_logic;
CLKOUTP:OUT std_logic;
CLKOUTD3:0OUT std_logic
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END COMPONENT;
uut:PLLVR
GENERIC MAP(

)

PORT MAP(
CLKIN=>clkin,
CLKFB=>clkfb,
IDSEL=>idsel,
FBDSEL=>fbdsel,
ODSEL=>o0dsel,
VREN=>vren,
RESET=>reset,
RESET_P=>reset_p,

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

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

PSDA_SEL=>"0000",
DYN_DA_EN=>"false",
DUTYDA_SEL=>"1000",
CLKOUT_FT_DIR=>'1,
CLKOUTP_FT_DIR=>'1",
CLKOUT_DLY_STEP=>0,
CLKOUTP_DLY_STEP=>0,
CLKOUTD3_SRC=>"CLKOUT",
CLKFB_SEL=>"internal",
CLKOUT_BYPASS=>"false",
CLKOUTP_BYPASS=>"false",
CLKOUTD_BYPASS=>"false",
CLKOUTD_SRC=>"CLKOUT",
DYN_SDIV_SEL=>2
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PSDA=>psda,
FDLY=>fdly,
DUTYDA=>dutyda,
LOCK=>lock,
CLKOUT=>clkout,
CLKOUTD=>clkoutd,
CLKOUTP=>clkoutp,
CLKOUTD3=>clkoutd3

5.2.2 1P A H

UG286-1.7.1

‘£ ore Generator , y I 2> 2 7
1E IP Core G A, B “PLLVR”, A< B8 PLLVR

FIAE RAE SR EE
IP Bi &

fE IP Core Generator #ti# Wi “PLLVR”, #H PLLVR ] “IP
Customization” & H. %& L@ “File” FLEME. “Options” FLEHE. U

H R RHERI R “Help” #2241, Wl 5-6 fiw.
5-6 PLLVR B IP Customization B %43

‘% IP Customization 7 x
PLLVR iy
[T
File
Device:  |GWINS-4 | Part Number: | GWINS-LVAQN4BCE/15 |
Create In: |E:\IDE\test\src\gowin_pl\vr |
File Name: |gﬂwin_p\|\rr ‘ Module Name: |Gowin_PLLVR ‘
Language: Verilog -
Options
~
General CLKOUT
Mode [ Bypass
@ General Mode (O Advanced Mode Expected Frequency (3.125~600): | 400.000
PLL Phase And Duty Cycle Adjustment Tolerance (%): 0.0
— B ckin clout @ Dynamic O Satic WCO Divide Factor
Dynamic
[] PLL Reset [] PLL Power Down [ ] PLL Regulator nitlal Value: | 2
Static 2
CLKIN
Clock Frequency (3~400): |100.000 |5 Actual Frequency: 400
Divide Factor CLKOUTP
Ense [ Enable CLKOUTP | | Bypass
nitial Value(1~64): |1
Phase And Duty Cycle Adjustment (Static)
Static (1~64):
Phase (degree): |0.0
Calculate Duty Cycle: 0.500 e
< >
Cancel Help

1. File fic BAE
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File Fic & HEF T & r= £ 10 1P it SO A 9515 B . PLLVR K File fid &
HE {5 FH A1 DQCE #ibkfrj21Bl, 1522 DQCE H ] File it & AHE.

Options it & HE

Options At EAEH T A B e XA E IP, Options fic EAEWE 5-6 AT,
PLLVR FC B AE RS AN rPLL 82840, 15275 rPLL H1 i Options B &
HE. He3ri¥ PLL Regulator #£70,

gt 1 iR TR HE ]

i R HE B 7R 1P Core B E 45 B~ BIRER, S N4 o N5
& Options L& SLH B Hr, WK 5-6 Frw.

Help #%41

Hidi “Help”, &7~ IP Core WECEE ST . Help T4 IP Core
FRIREEE A48 DL M Options £ T Fc & A 7 22356 1

IP 4 RS

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

LABR A A 34T A4

IP ¥t 3CF “gowin_plivry” H5E#EH) verilog bk, #¥EH P IP B
&, FPAESEILE PLLVR;

IP Wit AR S gowin_plivr_tmp.v, A 3L 1P Bt AR
A

® IPJCE i “gowin_plivripc”, F Al inE ot 1P #HATEE
!
Qe B R RERE S 2 VHDL, WA FIET AN SCE 4 R 2808 .vhd
5.3 PLLO
5.3.1 [RiIENA
s FPGA 245 78U PLLO, SZRFDURBSH #hdm i, w345 2 i
NIRRT IR . AL, 52 PO R R .
B
% 5-13 PLLO ESRH
Kt £ Crdas
O o GW1N GW1N-2
hEEE (LitleBee") GW1NR GW1NR-2
Dheefb
PLLO 7 #¢ U % I 8, 325 5 WS NI 80 - AT I BRARAL R R .
LR PR EE (ERR 30D 255K P2 A AN [R) AR A AT 2R ) i HH B 4
# EAG B IERA I B Y, SN BRI L 2 I FPGA 7 bl B dls Tt 4
R AR T AT
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PLLO R LKA B CLKIN JEATHIAR AR (A4, A
i

feikoura = (feLkiv * FBDIV) /IDIV

fvco = ferkoura * ODIVA

feLkourx = fIN_ODIVX/ ODIVX

fPFD = fCLKIN/IDIV = fCLKOUTA/FBDIV
!
® fon AHIAIAEF CLKIN S,

® fooutx : X=A/BIC/D, Jy AIBICID & 1% i e 4%, ODIVX i A/B/C/D & 1]
R B

® fiy opivx : X=A/BIC/ID, & ODIVX HIH NI AR, BRUCH fuco, FLBRERSS B I 45
o PR T 2

fPFD y‘j PFD %*B%ﬁ%y fPFD E_X‘/J\'fEZ:/J\? 3MHZ;

IDIV. FBDIV. ODIVX NARIES a4 4 250, B al @ i AN [ o 5 ROk 15 3
SR AP E 5.

® PLLO WMMiZRIEHEIES# FPGA /™~ i Bl Tt o
mOREE
5-7 PLLO O REE

CLKIN
CLKFB
RESET

RESET_P

RESET |
RESET_S
FBDSEL
IDSEL
ODSELA
ODSELB
ODSELC
ODSELD
DTA

DTB

ICPSEL

LPFRES
PSSEL

PSDIR
PSPULSE
ENCLKA
ENCLKB
ENCLKC
ENCLKD

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

——» LOCK

L L
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w48
$2 5-14 PLLO #0438
i 1 44 110 it
CLKIN Input SEMMMNG S
CLKFB Input S E G T
RESET Input PLL &HBEAE S, = TH L.
RESET_P Input PLL X7 (Power Down) 5%, & HL A L.
RESET | Input i%)%\z/oﬂﬁéﬁmé%, 55 RESET Zhfe Al IDIV (AL,
RESET_S Input XS4 BICID iX 3 B, i FA L.
FBDSEL][5:0] Input A FBDIV BUE, YuFE 0~63, SERR{A’N 64-FBDSEL.
IDSEL[5:0] Input AR IDIV BUE, VuFE 0~63, SZPR{E A 64-IDSEL.
ODSELA[6:0] Input AP ODIVA BUE, Vil 0~127, SZPrfi A 128-ODSELA.
ODSELBI6:0] Input A PEH] ODIVB BUE, J5Hl 0~127, sZPrfii~ 128-ODSELB.
ODSELC[6:0] Input A FEH| ODIVC BUH, JEEl 0~127, sLFr{fN 128-ODSELC.
ODSELD[6:0] Input AP ODIVD BUH, J5Hl 0~127, s2hnfii N 128-ODSELD.
DTA[3:0] Input AR S CLKOUTA ) 5 %S L
DTBI[3:0] Input SRR CLKOUTB [ & 25t
\CPSEL[4:0] Input ;ﬁggg/ﬂ\cp HLIRE R/, B A U 3G T3k, fE8 0
FhAS ks \ S 7N A
PSSEL[1:0] Input A TEHI AL AL shiE i i £
PSDIR Input AR S 7 1A
PSPULSE Input Bl A1 AR A% sl i ik
ENCLKA Input iﬁ;;ﬂz{ﬁi LAK fﬁf_’fiiﬁ :tbffsi ,Eliﬁ“ﬁﬁﬁﬁ B2 RE U 5] I 75 5
ENCLKB Input iﬁgﬁ@&?ﬁ?ﬁiﬁiiﬂﬁé%E%ﬁﬁﬁﬁij]?é?ﬁﬁf?:ﬁlﬂ [ I} 75
ENCLKC Input iﬁggﬁ%& gﬁﬁfgfiﬁﬁiﬂﬂjﬁéilﬁ*ﬁwﬁ A RE U] 5] B 55
ENCLKD Input iﬁggﬁ%& gﬁﬁf&%ﬁﬁ%%ﬁ&%*ﬂiﬁﬁ A A RE U ] B 55
CLKOUTA Output A TETE I i
CLKOUTB Output B @i i i
CLKOUTC Output C W B 1
CLKOUTD Output D I I e
LOCK Output PLL 8~ ES, 1 RRBUE, 0FRREB
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SENA
%2 5-15 PLLO 28 /+43
ZH 4 B A Y Bl NN it
FCLKIN “3"~"400” “100.0” S (MHzZ)
IDIV_SEL 0-63 0 gl\{jﬁﬁi%%&%ﬁ&&ﬁ, X S bR B
IDIV 7355 R H A 12 1 S B sh s 45
DYN_IDIV_SEL “TRUE”, “FALSE” | “FALSE” iR g
- = ’ FALSE: ##, BliE#FEZ%0IDIV_SEL
TRUE: zh#, HIE#E(E5 IDSEL
FBDIV /34 R S E AW, XN SERR
FBDIV_SEL 0~63 0 ey 1;; 4’*@&% BE, RRSLERA
FBDIV 734l 2 #5451 S 4l a) 4%
G EREp RS
DYN_FBDIV_SEL "TRUE”, “FALSE” | "FALSE” | | <. W5, B4 5% FBDIV_ SEL
TRUE: %, Hli%#E(55 FBDSEL
ODIVA_SEL 1~128 4 ODIVA 7 R H s W B
ODIVA 734 2 i A28 il 2 Bl 3h 45
DYN_ODIVA_SEL “TRUE”, “FALSE” | “FALSE” g
- - ’ FALSE: ##4, Elik+#£241 ODIVA_SEL
TRUE: #h%, Hik#(55 ODSELA
ODIVB_SEL 1~128 4 ODIVB 734l R EF S W E
ODIVB 73 S 8k A 1 ) 2 Hslizh &
e Tk
DYN_ODIVB_SEL "TRUE”, ‘FALSE” | "FALSE” | | . ¥ 5, B 5% ODIVB_ SEL
TRUE: %, Hli%#%(55 ODSELB
ODIVC_SEL 1~128 4 ODIVC 734 2 H A E
ODIVC 73 il R i S S BB &
EHME 5w
DYN_ODIVC_SEL "TRUE”, ‘FALSE” | "FALSE” | _\ . 45, B 5% ODIVC. SEL
TRUE: %, Hli%#%(5 5 ODSELC
ODIVD_SEL 1~128 4 ODIVD 7 ¥ ZH S B
ODIVD 73 il &2 HF S5 S HEE &
EHME 5w
DYN_ODIVD_SEL "TRUE”, ‘FALSE” | "FALSE” | _\ . ¥ 5, B 5% ODIVD._SEL
TRUE: %, Hli%#%(55 ODSELD
CLKOUTA_EN “TRUE”, “FALSE” | “TRUE” A ETE B H e
CLKOUTB_EN “TRUE”, “FALSE” | “TRUE” B JEIE R i H Al RE
CLKOUTC_EN “TRUE”, “FALSE” | “TRUE” C I8 I By HH A R
CLKOUTD_EN “TRUE”, “FALSE” | “TRUE” D I By A e
DYN_DTA_SEL “TRUE”, “FALSE” | “FALSE” Aj@j% Ez LA SER SRS
EHME 5w
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H fEL v

FRIME

ik

FALSE: #4&, BlikESH
CLKOUTA_DT DIR &
CLKOUTA_DT_STEP

TRUE: #h7%s, BlERES DTA

DYN_DTB_SEL

“TRUE”, “FALSE”

“‘FALSE”

B #iE 5 = Lo R A I S B &
-l ERsprTe

FALSE: ###, RlLEFESH
CLKOUTB DT DIR &
CLKOUTB_DT_STEP

TRUE: 3%, HIiEFES DTB

CLKOUTA DT _DIR

1'b1, 1’00

1'b1

ASEIE 52 RSO T )

1'b1: + HAERm, DA B35 3
e

1'00: - A, BLUR BRI 5F A3E
e

CLKOUTB_DT_DIR

1'b1, 1’00

1’b1

B i (525 L AR 7 1)

1'bl:+ S, CA LA A3k
e, AR R

1'b0: - HLLigD, DU B S oNdE
e, R LT

CLKOUTA_DT_STEP

0,1,2,4

AJHIE 5 E LEERSOR D K, &2 50ps

CLKOUTB_DT_STEP

0,124

B i#IE & A b AR, A28 B0ps

CLKA_IN_SEL

2’b00,2'b01,2’b 11

2’00

ODIVA i NI &bk £
2’b00/2’b01: K H VCO %t
2’b11: %>k H CLKIN

CLKA_OUT_SEL

1’b0, 1’b1

1’'b0

A I TE S e R
1’b0: K9 ODIVA %
'b1: i8558k H CLKIN

CLKB_IN_SEL

2’b00,2’'b01,2’b1
0,2’b11

2’b00

ODIVB % NI R i %
2'b00/2'b01: K H VCO it
2'b10: ZilkkH CLKCAS_A
2’b11: %K H CLKIN

CLKB_OUT_SEL

1'b0, 1’b1

1’b0

B i 18 4 H A R IR
1’b0: K[ ODIVB ¥4
1'b1: % b 328k CLKIN

CLKC_IN_SEL

2'b00,2’b01,2’b1
0,2’b11

2’b00

ODIVC % \F Bh kR % %
2'b00/2'b01: K H VCO it
2'b10: ZHKH CLKCAS_B
2’b11: KR H CLKIN

CLKC_OUT_SEL

1'b0, 1’b1

1'b0

C 36 fay IR b SR YR 1B ¢
1’b0: 3k H ODIVC K%
'b1: i8558k H CLKIN

CLKD_IN_SEL

2'b00,2'b01,2’b1

2’b00

ODIVD %\ I ke Y5 i %

UG286-1.7.1
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ZH 4 BB G BiME R
0,2’b11 2'b00/2'b01: 3k H VCO it
2’b10: 2K H CLKCAS_C
2’b11: %%k H CLKIN
D 3 IE iy H I R
CLKD_OUT_SEL 1’b0, 1’b1 1’b0 1’b0: 3K H ODIVD (¥4 H
b1 fyHHeh 55 2%k B CLKIN
“INTERNAL” “INTERNA CLKFB JiL 57
] . ~ A /’E'%
CLKFB_SEL “EXTERNAL” L INTERNAL: SKHWN ”E C¢LKOUTA S At
EXTERNAL: 3K HAMBE5 &5
DYN_DPA_EN “TRUE”, “FALSE” | “FALSE” | ZhaSAH#s s fdiie
B JETE AR B S S IR S A B A 1
M5 Sk
FALSE: #4s, WiEHESH
DYN_PSB_SEL “TRUE”, “FALSE” | “FALSE” | PSB_COARSE & PSB_FINE TRUE.
TRUE:ZI%, Rlik# DPA Z&(ES
(PSSEL& PSDIR& PSPULSE) sk
., [T DYN_DPA_EN="TRUE"
C IBIE AN R S S S HEE S
Gk EREpritEs
FALSE: #4s, WikHESH
DYN_PSC_SEL “TRUE”, “FALSE” | “FALSE” | PSC_COARSE & PSC_FINE TRUE
TRUE: 3%, HIkE#E DPA 1555
(PSSEL& PSDIR& PSPULSE) sk
., [T DYN_DPA_EN="TRUE"
D H#E A AL R F A S s S
LUKEREprTES
FALSE: #4s, IS
DYN_PSD_SEL “TRUE”, “FALSE” | “FALSE” | PSD_COARSE & PSD_FINE TRUE.
TRUE: 34, Rkt DPA &5 S
(PSSEL& PSDIR& PSPULSE) ksk
I, [T DYN_DPA_EN="TRUE"
PSB_COARSE 1~128 1 B IBIE AR A B A R E
PSB_FINE 0~7 0 B iHIE AR A E S W E
PSC_COARSE 1~128 1 C BIEMBH ISR E
PSC_FINE 0~7 0 C BB WO R E
PSD_COARSE 1~128 1 D EEMBHARSRE
PSD_FINE 0~7 0 D #IE A O A B E
B ifiE (ODIVB=2~128) 45 thif %
R
FALSE: 50% /5 %5tk
DTMS_ENB “TRUE’, "FALSE" | "FALSE” | TRUE: DYN_PSB_SEL=“TRUE #%
H PSB_COARSE& PSB_FINE £}
falling edge, & sh&MALIHEENE N
rising edge SLILENAS o5 7 L 2 (falling
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¥4 B ¥ BRIME it
edge - rising edge)
C il (ODIVC=2~128) 575 LL i %4
i
FALSE: 50% 545 tt
DTMS_ENC “TRUE”, “FALSE” | "FALSE” | TRUE: DYN_PSC_SEL="TRUE"INf X
- # PSC_COARSE& PSC_FINE £
falling edge, & sh&MALIHEENE N
rising edge SLILBNAS &5 25 LI % (falling
edge - rising edge)
D ifii& (ODIVD=2~128) 75 i fd
fie
FALSE: 50% 5% tb
DTMS END “TRUE”, “FALSE” | “FALSE” | TRUE: DYN_PSD_SEL="TRUE"H %
B # PSD_COARSE& PSD_FINE 1y
falling edge, 4G sh@SHALIEENEN
rising edge SLILBNAS & 25 LI ¥ (falling
edge - rising edge)
« . o | , | RSN S RESET I, & HZE(EH
RESET_|_EN TRUE”, “FALSE” | “FALSE RESET | 811, #4415 % % TRUE
« . o | , | REENA S RESET_S, # ik Z Al
RESET_S_EN TRUE', "FALSE" | "FALSE RESET_S ¥ H, # K iz 24y TRUE
ICPSEL #as#H|  Hs@h&5HIE 5
DYN_ICP_SEL TRUE”, “FALSE” | “FALSE FALSE: ffids, EIfFEZ% 1CP SEL
TRUE: Zi%s, HIEHEsA(E S ICPSEL
ICP HLAE A E
5'HXXXXX, 5'OXXXXX:En Ao Bt HIF i E
ICP_SEL 5'b00000~5'b111 | 5'bXXXXX | i%Z#
1 5'h00000~5'b11111: Fil /7457 E4T %
B, REREESEENRE
LPRREF F&5 4 S 8 aish S 1EHE S
DYN_RES_SEL “TRUE”, “FALSE” | “FALSE” i
- = ’ FALSE: 45, RIik#ZS% LPR_REF
TRUE: zha, Blik#3h415 5 LPFRES
7'BXXXXXXX,
7'b0000000(RO), LPRRES #& ¥t
7'b000000L(R1), TOXXXXXXX: HRE 4 A ahit 5
7'bO000010(R2), | 7wy | %2 M
LPR_REF 7'b0000100(R3), | . . R
7'b0001000(R4), 7'b0000000~7'b1000000 (F:H 8 4 HL
7'b0010000(R5), ) : AP aEdETEE, TRYERE
7'b0100000(R6), FEXT REIX \AME A e £ 5 B
7'b1000000(R7)
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%% 5-16 IDSEL if A& ¥ FTRE

IDSEL[5:0]

IDIV #5581

IDIV EZFRE

111111

111110

111101

111100

111011

111010

111001

111000

110111

N AW |N|FL]|O

Ol |N[o|a|R|W|IN|PF

000000

= 5-17 FBDSEL O£ lBE

FBDSEL [5:0]

FBDIV & &2 8UE

FBDIV SZFr{E

111111

111110

111101

111100

111011

111010

111001

111000

110111

N W|N|F]|O

OO (IN|oOO|O| P~ W|IN|F

000000

2 5-18 ODSELX (X=A/B/C/D) #O0&#xHR%E

ODSELX [6:0]

ODIVX B &8

ODIVX SZBrE

1111111

1111110

1111101

1111100

1111011

1111010

1111001

1111000

1110111

Ol N[o|lg|h~h| W[DN|PF

OO |IN|O|O |~ W|IN|PF
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ODSELX [6:0] ODIVX # &2 8l ODIVX SZFrfE
0000000 128 128
FRAL VR

PLLO SZRFFIALUREE, 43 NERSAIAL SR S S AL R A7 =0, H
W ASAHALIEE X B/C/ID MBIE SCRF . FRASAAL ARSI R B 28
PSX_COARSE #il PSX_FINE (X=B/C/D) K52, ZhAMAIHEELES
PSSEL. PSDIR. PSPULSE ksZ¥l, PSSEL flF##lik#iEE, PSDIR
FH SR Az HmslsEZ: e, —4 PSPULSE kit F%# DYN_FINE /As 1,
DYN_FINE _bi#isk Fiiit DYN_COARSE il 1 s 1 #:4F, b
DYN_COARSE KJfE/) 55T ODIV.

FEAL R RTARYE T A ACRAECE 115 (B B @& i,
COARSE_B<ODIVB #f, ps = (FINE_B/8 + COARSE_B)/ODIVB*360
COARSE_B=0DIVB I, ps = (FINE_B/8)/ODIVB*360
!
® DYN_FINE fl DYN_COARSE & DPA /AN #i5 5, i@id PSSEL. PSDIR.

PSPULSE [t & 7=4

® FINE_B JiEit DYN PSB_SEL i&#15)# DYN_FINE_B #4254 PSB_FINE,
COARSE_B Hi#iid DYN_PSB_SEL #5314 DYN_COARSE_B st 2%
PSB_COARSE:

® £ CLKX_IN_SEL(X=B/C/D) ik$¥5% kel HIKH, FINE_X (X=B/C/D) XA 0.
G2 LR
PLLO #h#&s i L% R B/C/D i kE. At T,
Duty cycle = (falling edge — rising edge)/ cycle_period

Hr falling edge Bz B /& HEFSAHB IR E R E, & XN DUTY, rising
edge B0 & & HEIASAHE B E T PHASE g, DYN_FINE fl
DYN_COARSE /% H DPA ﬁiﬁ’]lj\]*mcﬁﬁ 522 AL TR B o dH ot id
DUTY #1 PHASE HJitH ARG (LL B #IENH]D:

DUTY = (PSB_FINE/8 + PSB_COARSE)
PHASE = (DYN_FINEB/8 + DYN_COARSEB)
R A =
® 7 DUTY> PHASE i}, DutyCycle= (DUTY- PHASE)/ ODIVB.
® 7 DUTY< PHASE i}, DutyCycle= (DUTY- PHASE)/ ODIVB + 1.
E

® ODIV=1 AR A%, 2N 50%:;
® ODIV>=2 I}, DUTY- PHASE 437 (-0.5, 0.5)2 7] 14

59(100)




5 R b

5.3 PLLO

UG286-1.7.1

® £ CLKX_IN_SEL(X=B/C/D)it 4355 B 8 KRS, %7 ODIV(>2) & H 5 723 LA 2
50% (& PF<fiKHF, BI/NT 50%).
5 28 LAk
PLLO (1) A/B T8 SCFF 5 25 LA, BB o 2 ELAO 5 ) DA RS2,
R ASMBIAEWA T X SO RN Vb1 T N BT AERS, 5 LG
TR T 28 1'b0 B, T EFETIERS, (5SS L.

#+ 5-19 PLLO &Z=EEfRExTRER
i 2 H A 7 et 2 H R K P i 2% OO S P 4B
0 0
1 -50ps
1’b0 P
2 -100ps
4 -200ps
0 0
1 +50
b1 PS
2 +100ps
4 +200ps
iE!

® [1]A: 2% CLKOUTA _DT_DIR/{Z5 DTA[3] B: 2% CLKOUTB_DT_DIR/{&*5 DTB[3]-
® [2]A: 2% CLKOUTA_DT_STEP (55 (7 - DTA[2:0]) B: % CLKOUTB_DT_STEP
{55 (7 - DTB[2:0]).
A. B BB HARFARN B, X B @RI T S e, BLA T
By 22, BARK PP 5-8 M1IEl 5-9 Bk,
[ 5-8 B i@i8 G L ROAR F B (A A4 1'b1, KA 1)
CLKOUTA $ 1 4 } } L 4
b
L+

—

cLkoutB .k 1 4 4 L ¢

5-9 B i@i8 G 2 L VRS R B (R 75 1828 100, KA 1)

CLKOUTA *F f f f
»
CLKOUTB £ . T RN £
ICPSEL/LPFRES #% B

PLLO % ¥F ICPSEL 1 LPFRES (% &, AiEH#HSMEIA. shARH P
AR SRR ERE, BANEBIAN X, SasBSEHiEIRE, A
WEZSHAREFREAESHICHE N E .

ICPSEL I HUE 6 FEl /B Z v, AT LRI 2» A ICP1,

ICP2, ...... ICPN...... ICP31, ICP32, —JL 32 #4. ICP1 XM fx/NA HLIR
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ICP32 X N KR ICP IHUE, & MERTAT LA NOECK I ICP oK,
N /N ICP #k/)N

LPRRES HUHu [l H/MEIK, 4 RO, R1, R2, R3, R4, R5, R6,
R7. RO XJ LT 58 S R, R7 0 R 56 /o B4 H LA BURUA
R7->250KHz, R4->1.6MHz, R1->12MHz.
[REHIHE

Al L E 2Bk J5E, el LUlid IP Core Generator 1T H. 774,

Verilog #4t.:

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 ),
.RESET_S(reset_s),
.FBDSEL (fbdsel),
.IDSEL(idsel),
.ODSELA(odsela),
.ODSELB(odselb),
.ODSELC(odselc),
.ODSELD(odseld),
.DTA(dta),
.DTB(dtb),
ICPSEL(icpsel),
.LPFRES(Ipfres),
.PSSEL(pssel),
.PSDIR(psdir),
.PSPULSE(pspulse),
.ENCLKA(enclka),
.ENCLKB(enclkb),
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.ENCLKC(enclkc),
.ENCLKD(enclkd)

defparam pllo_inst.FCLKIN = "100";
defparam pllo_inst.DYN_IDIV_SEL = "FALSE";
defparam pllo_inst.IDIV_SEL = 0;

defparam pllo_inst.DYN_FBDIV_SEL = "FALSE";

defparam pllo_inst.FBDIV_SEL = 0;

defparam pllo_inst.DYN_ODIVA_SEL = "FALSE";

defparam pllo_inst. ODIVA_SEL = 4;

defparam pllo_inst. DYN_ODIVB_SEL = "FALSE";

defparam pllo_inst.ODIVB_SEL = 4;

defparam pllo_inst.DYN_ODIVC_SEL = "FALSE";

defparam pllo_inst. ODIVC_SEL = 4;

defparam pllo_inst.DYN_ODIVD_SEL = "FALSE";

defparam pllo_inst.ODIVD_SEL = 4;

defparam pllo_inst. CLKOUTA_EN = "TRUE";
defparam pllo_inst. CLKOUTB_EN ="FALSE";
defparam pllo_inst. CLKOUTC_EN = "FALSE";
defparam pllo_inst. CLKOUTD_EN = "FALSE";
defparam pllo_inst. DYN_DTA_ SEL = "FALSE";
defparam pllo_inst.DYN_DTB_SEL ="FALSE";
defparam pllo_inst. CLKOUTA_ DT _DIR = 1'b1;
defparam pllo_inst. CLKOUTB_DT_DIR = 1'b1;
defparam pllo_inst. CLKOUTA_DT_STEP = 0;
defparam pllo_inst. CLKOUTB_DT_STEP = 0;
defparam pllo_inst. CLKA_IN_SEL = 2'b00;
defparam pllo_inst. CLKA_OUT_SEL = 1'b0;
defparam pllo_inst.CLKB_IN_SEL = 2'b00;
defparam pllo_inst. CLKB_OUT_SEL = 1'b0;
defparam pllo_inst. CLKC_IN_SEL = 2'b00;
defparam pllo_inst. CLKC_OUT_SEL = 1'b0;
defparam pllo_inst. CLKD_IN_SEL = 2'b00;
defparam pllo_inst.CLKD_OUT_SEL = 1'b0;
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defparam pllo_inst. CLKFB_SEL = "INTERNAL";
defparam pllo_inst. DYN_DPA_EN = "FALSE";
defparam pllo_inst.DYN_PSB_SEL ="FALSE";
defparam pllo_inst. DYN_PSC_SEL = "FALSE";
defparam pllo_inst. DYN_PSD_SEL = "FALSE";
defparam pllo_inst.PSB_COARSE = 1;
defparam pllo_inst.PSB_FINE = 0;

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

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

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

VHDL %4k

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",
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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 : hit:="0"
CLKD_IN_SEL : bit_vector :="00";
CLKD_OUT_SEL : hit:="'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";
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RESET_S EN : STRING :="FALSE";

DYN_ICP_SEL : STRING :="FALSE";

ICP_SEL : std_logic_vector(4 downto 0) := "XXXXX";
DYN_RES_SEL : STRING := "FALSE";

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

PORT (

CLKIN : IN std_logic;

CLKFB : IN std_logic:='0";

RESET,RESET P : IN std_logic:='0";
RESET_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;
DYN_FBDIV_SEL=> "FALSE";
FBDIV_SEL => 0;
DYN_ODIVA_SEL =>"FALSE";
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ODIVA_SEL => 4;
DYN_ODIVB_SEL=>"FALSE";
ODIVB_SEL => 4;
DYN_ODIVC_SEL =>"FALSE";
ODIVC_SEL =>4,
DYN_ODIVD_SEL=>"FALSE";
ODIVD_SEL => 4,
CLKOUTA_EN =>"TRUE";
CLKOUTB_EN =>"TRUE";
CLKOUTC_EN =>"TRUE";
CLKOUTD_EN =>"TRUE";
DYN_DTA_SEL =>"FALSE";
DYN_DTB_SEL =>"FALSE";
CLKOUTA_DT_DIR =>"1";
CLKOUTB_DT_DIR =>"1";
CLKOUTA_DT_STEP => 0;
CLKOUTB_DT_STEP =>0;
CLKA_IN_SEL =>"00";
CLKA_OUT_SEL =>'0"
CLKB_IN_SEL =>"00";
CLKB_OUT_SEL =>'0"
CLKC_IN_SEL =>"00"
CLKC_OUT_SEL =>"0%
CLKD_IN_SEL =>"00"
CLKD_OUT_SEL =>"0%
CLKFB_SEL =>"INTERNAL";
DYN_DPA EN =>"FALSE";
DYN_PSB_SEL =>"FALSE";
DYN_PSC_SEL =>"FALSE";
DYN_PSD SEL =>"FALSE";
PSA COARSE => 0;
PSA_FINE => 0;
PSB_COARSE => 0;
PSB_FINE => 0;
PSC_COARSE => 0;
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)

PSC_FINE => 0;
PSD_COARSE => 0;
PSD_FINE => 0;
DTMS_ENB => "FALSE";
DTMS_ENC => "FALSE";
DTMS_END => "FALSE";
RESET |_EN => "FALSE";
RESET_S_EN => "FALSE";
DYN_ICP_SEL => "FALSE";
ICP_SEL => "XXXXX";
DYN_RES_SEL => "FALSE";
LPR_REF => "XXXXXXX"

PORT MAP(

LOCK=>|ock,
CLKOUTA=> clkouta,
CLKOUTB=>clkoutb,
CLKOUTC=>clkoutc,
CLKOUTD=>clkoutd,
CLKIN=>clkin,
CLKFB=>clkfb,
RESET=>reset,
RESET_P=>reset_p,
RESET _|=>reset i,
RESET_ S=>reset_s,
FBDSEL=>fbdsel,
IDSEL=>idsel,
ODSELA=>0dsela,
ODSELB=>o0dselb,
ODSELC=>o0dselc,
ODSELD=>o0dseld,
DTA=>dta,
DTB=>dtb,
ICPSEL=>icpsel,
LPFRES=>Ipfres,

67(100)




5 R b

5.3 PLLO

5.3.2 IP &

PSSEL=>pssel,
PSDIR=>psdir,
PSPULSE=>pspulse,
ENCLKA=>enclka,
ENCLKB=>enclkb,
ENCLKC=>enclkc,
ENCLKD=>enclkd

7£ IP Core Generator ftiiiH, By “PLLO”, FH A< R PLLO

Y EPSENSY A
IP i &

£ IP Core Generator St H W d “PLLO”, 3 PLLO ) “IP
Customization” % 1. Z%& 45 “File” FLEME. “Options” FLEAME. ¥
R RAE AN “Help” #%41, @k 5-10 A,

[ 5-10 PLLO &Y IP Customization & O%5#3

@ Dynamic (O Static
[ Clock Enable Ports

CLKIN

Divider Factor
Dynamic Static |1

VCO Frequency:

CLKFB
<

Clock Frequency(3~400): [100.000 =

% IP Customization ? X
R
PLLO 5 7]
File
Device: | GWIN-2 | Part Number: |GWIN-LV2LQ100XC7/16 |
Create In: |D:\test\src\gowin_p|lo |
File Mame: |gowin_p|lo | Module Name: |Gowin_PLLO |
Language: Verilog -
Options
A
General CLKOUTA
(® General Mode () Advanced Mode [] Bypass Enable CLKOUTA Divider
Optional Port Expected Frequency(3.125~800): |400.000
—®| clin clkouta [ PLL Phase And Duty Cycle Adjustment Tolerance(%): 0.0

Actual Frequencey:
VCO Divider Factor

Dynamic Initial Value: [1

Static

Duty Trim

() Dynamic @) Static

Static

®) Rising () Falling

Step: |0

-

Cancel Help

1. File fic BAE

File fic BAEH TECE A1 1P Bert SCHEIAHRIE S . PLLO 11 File L&

UG286-1.7.1
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HE (45 AT DQCE #5128 18L, 152% DQCE 1) File it B HE.

2. Options At BAHE
Options ft EAEH T H 7 E & Xc & 1P, Options It B HE W1 & 5-10 s .

® General: it & IP Core It & M, L FF— Bt “General Mode”
FE i ti, “Advanced Mode”;

® Optional Port: [t & % AR 525 LS sh s FRS i ARTE fE
PLLO %t B8t

“PLL Phase And Duty Cycle Adjustment” 3T iC & % H 1) 5 2
FEAIAR AL T B S, SCRFBIAS I EE “ Dynamic” AER S U5

“Static”;
“Clock Enable Ports i I e & 15 58 PLLO [1)%0 HH I 8 1 g 1 5
® CLKIN: FE PLLO AP, SIS HNBE .
“Clock Frequency (JiZRJuED” Bt B NN S8R, JUREA
3~400MHz;

“Divide Factor” AJfE@ PN T E NS H, FahSEA
“Dynamic” AR “Static”, FABA T Al Fl B 20 iS5
I EAASUE, JEEN 1~64. # CLKOUT [ R ASEEAH N
device ZRITaE N, Hdy “Calculate” B¢ “OK”, <3~
WO RENRE: A CLKIN/IDIV ISR ALEFI N device BRIT
Clock Frequency yulH iy, H#ifi “Calculate” B “OK”, <3
PR OHRER,

“VCO Frequency” Nit5HAA 2 VCO MR, Hik.

® CLKFB: HlE PLLO Simb o BIRAIE IS4 .

- BoE R R, “ Source "k 0 A 1k FE Internal A1 External;
“Divide Factor” "J{Em i P EENSE, RS EA
“Dynamic” FliEAER “Static”, FARBAT Al B 4S5
I EAREME, JEEN 1~64, IEAEHR, ¥ “Calculate”
FEE, “OK” %40, SR E DiriiR.

® |CPandLPF

- ICPSEL ETIACE ICP W, XHFahZ&S1H% “Dynamic” FIFHZS
W “ Static”, FABATAEE ICP BiAE, WHEN
ICP1~ICP32, FRiAN X, KB MHSEHTTFHEIARE

- LPFRES %&IiAC &K@ FER HBH, SCREshAEE “Dynamic” A1
FrA AR “Static”, FrAKUTAIACE RES HARME, WHEN
RO~R7, BRiIAA X, BB EITHEIHAE.

® PLL Reset
“PLL Reset” &AL E PLLO ] RESET {#feRi=;
“PLL Power Down” £ Tifil & RESET_P Ui 4 PLLO 4T3
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R
“CLKIN Divider Reset” &I & {# 5 RESET I,

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

® Enable LOCK: f#ifit LOCK i,
® CLKOUTA: fic & A i#iE PLLO % et SRR, il E VCO 243,

Bie B 4 I B OO & 2 e S
“Bypass” 1% 1] e B iy H e 55 B ThRE
“Enable CLKOUTA Divider "% i i] fit. & VCO K & 1) 55 B Th RE 5

“Expected Frequency (JZR3EHD” £ —M U TR E K
B BB CLKOUTA 14 %, JE bypass = T vu Hl A~
3.125M~800M;

- “Tolerance (%)” Ft® CLKOUTA MR ARZ AN Y 1) S s 47
R RVFRZE

- “Actual Frequency” WoR&iHAFH K CLKOUTA SZFRAIZE,
o E

- “VCO Divide Factor” fE =it FECE VCO S REBN S
X “Dynamic” FIgAA “Static”, FAE T IELE WS
B BARBUE, VEEA 1~128, it B A&, #idi“Calculate”
B “OK”, &N E D3RR,

- “Duty Trim” B E RO 52 t, XHRshASHE “Dynamic” flE:
A#E “Static”, AT 4 “Rising” A1 “Falling”, AL &

“Step” PIEAMAEE O, 1, 2, 4.

® CLKOUTB: it & B i PLLO % B8RSR, B8 VCO 4L,

fic By HH B B O 5 St S8, ICE AL A 5 LIRS
“Bypass” &1 n] fic & i I ) 55 4 T g
“Enable CLKOUTB Divider” &1 7] it & VCO B4 ) 55 1% Th A ;

“Expected Frequency (BZEJGH]D” £ — X N EC B IHE W)
Bt N BF CLKOUTB KM %, F bypass #i 20 T i [l
3.125M~800M;

- “Tolerance (%)” BCE CLKOUTB HHEE ML A4 H 1 52 Fr i
R RTIRE,

- “Actual Frequency” E/rn& 1515 H 1) CLKOUTB SEfRA%,
THEH S

- “VCO Divide Factor” 7E =2 L & VCO S H L Frah A1
X “Dynamic” A& “Static”, AR T AE B 55
B BAKEUE, SN 1~128, LB A& FF, ¥ “Calculate”
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5 “OK”, i tHIfnE g RHR;

- “Duty Trim” FREHOA &2, SCRshEH0 “Dynamic” Al
A “Static”, FAEAT 4 “Rising” 1 “Falling”, 7t E
“Step” MEAMAEH O, 1, 2, 4;

- “Phase (degree)” Bt & % 1IAHA BE AL, CRBIEB
“Dynamic” FI AR “Static”, AR N LB AL

- “Duty Cycle” FLHE 52t, XFEIER “Dynamic” FIFHE
P “ Static”, FFASBIZNT N 50%, 0752 R T E AR
LELEh7AS DPA TR RS2,

® CLKOUTC: it & C i PLLO fi i B HHEE S, L E VCO 244,

Jic B AH AL o5 7S LR S

“Bypass” &1 nJ fe B i B 155 B D Ae

“Enable CLKOUTC Divider”i& I nJ it & VCO I & i) 55 6 T e s

“Expected Frequency (JRFEJGH]D” 7 — M= T L& W 1)
BB CLKOUTC i %, 9F bypass #30 T B oA
3.125M~800M;
- “Tolerance (%)” Bt E CLKOUTC HiEEARZ A5 i) SeBrai

R R IR

- “Actual Frequency” /R iHHE 1T H ) CLKOUTC SLfriiiZ,
TR BLE

- “VCO Divide Factor” fEm 25l FHCE VCO S RFsh 15
X “Dynamic” A& “Static”, AR T i B )55
i BAREE, JEEY 1~128, Bl E A A BN, i “Calculate”
B “OK”, 23R DR IR

- “Phase (degree)” BC B Wi % 1 FH A7 BE £, SCRFBh A
“Dynamic” MM “Static”, FrA T BB AN AL

- “Duty Cycle” FLE H7Ft, XFEhARER “Dynamic” FIEHE
I, “Static”, FAKR T A 50%, 34525 i B A AL
B EhAS DPA RSS2 .

® CLKOUTD: fic'# D i#iE PLLO % B £ =R, i E VCO 341,

fic B AR A AN 5 2 EL SR

- “Bypass” 1] g & iy H e ) 52 B I RE

- “Enable CLKOUTD Divider” & i il i & VCO W4 1) 55 B8 Th g s

- “Expected Frequency (BiRul)” 17—~ EC B IHEE
B B B CLKOUTD M 2%, dE bypass # X T ¥ Hl A
3.125M~800M;

- “Tolerance (%)” fit ® CLKOUTD HHE SR A5 H 1 52 Fr A
R RTIRE,
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“Actual Frequency” /& itH A3 H ) CLKOUTD SERRATE ,
AP

“VCO Divide Factor” £ =g 0 T L E VCO SZH U FFsh A%
X “Dynamic” MR “Static”, #HAR T A E 245
o BAASUE, JEEN 1~128, Bl B A& HR, ¥ “Calculate”
B “OK”, &iftHiE/RE MR

“Phase (degree)” BC B W% 1A A7 B4, SCRFBh A0
“Dynamic” A& “Static”, #rA TEC B AN AL

“Duty Cycle” FLE 75, XHFahaEizl “Dynamic” FIFkE
R “Static”, FAR TN 50%, 3ha& 52 R AL B AN AL
4E4 7S DPA TR SZHL.

® Calculate: THE LA E &R &,

— i “General Mode” T, R4 H N Fr H AR HECE
WSH AN VCO S48, 115 H 1 S FR A 22 AT 22 A %
AFHEERT, M “Calculate” #4523t “error” & HFERES
o

EEEE “Advanced Mode” T, 5L E ES D IS5
S HA VCO e 5 & H, HAHH, Hili “Calculate”,
P “error” W OHREEIR; AECEIER, $i7 “Calculate”,
P “info” & HHERECE I

vt 1 S 7 AE
Uit B HE ] 278 1P Core HIBC & 45 BnBIAERE, i N H o 1 N4
¥ Options Fit B St 535, /& 5-10 s

Hidi “Help”, &7~ IP Core WIECEE ST . Help T4 IP Core
(RIMESE A 41 LL N2 Options 4% 15 C B ) T 22 5 B

3.
4. Help #4511
IP & R

°
!

IP & R ESERUG, P EUBCE M “File Name” fir 44 1 =3,
PABRIN B E NI4T 44

IP &1t 3CH“gowin_pllo.v” A 5E 3 1] verilog #i8, #R¥E 10 IP AL,
P A SEIA T PLLO;

\P i AR S gowin_pllo_tmp.v, J9FH P24 1P 333 FAR AR S

(5

IP B & SCfF: “gowin_pllo.ipc”, AP Al nEGZ AR 1P #HATRCE -

UNBCE P IEFE YIS S & VHDL, AR BRI A PR 44 R 40 vhd
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54 DLLDLY

5.4.1 RIENT 4B

DLLDLY AP itk , K3 DLLSTEP 155X NN bk AT/ 4,
15 BIAZ B e (4) SaE B 15 R i H

B
% 5-20 DLLDLY &R &
Ktk £Vl B
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
e GW2AN GW2AN-55C
JREL™ (Arora)

GW2AR GW2AR-18, GW2AR-18C

GW2ANR GW2ANR-18C

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

GWIN GW1N-4C, GW1N-9, GW1N-9C, GW1N-2

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

GWINR GWI1NR-9, GW1NR-9C, GW1NR-2

GWI1NRF GWI1NRF-4B

2% i ®
N GWINS GWINS-2, GWINS-2C, GWINS-4, GWINS-4C

(LittleBee®)
GWINSE GWI1INSE-2C
GWINSER | GW1INSER-4C
GWI1INSR-2, GWINSR-2C, GW1NSR-4,
GWINSR GWI1INSR-4C
GW1NZ GWI1NZzZ-1
TheesA
DLLDLY 424 DLLSTEP 7=4: X B AHA B ZERT, 1523 F CLKIN B FERS
iﬁth o
mORERE

5-11 DLLDLY iz Ax=E

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

MOVE —
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5.4 DLLDLY

UG286-1.7.1

wONT4A
% 5-21 DLLDLY #O+48
4 1/O ik
CLKOUT Output R ERes
g AR, LR RS AS TR B ZE I 1
FLAG Output A FEH?%TZJJ VA HEZE I 1
under-flow B¢ over-flow.
DLLSTEP[7:0] Input R BKBANGE T
CLKIN Input L PN R
WE B A B LE R ) 7 )
DIR Input 0: SEHNAERS;
1: /b e
IR K
LOADN Input 0: M#EALHS DK DLLSTEP;
1: BB LERS
MOVE AN F B B 25 A HE ], Rk
MOVE Input N >
pu WA — AN IER K
SHNE
%% 5-22 DLLDLY 28/
54 ZHFEM | BUEER | BHAME ik
, 1'b1: IEH#E, {#F DLLDLY %
DLL INSEL | Integer 1'b1 .
— 9 e
WE B AR 555
DLY_SIGN | String 1’b0,1’b1 1'b0:'+'
1'b1: '~
SERT U EE R E
dly_sign=0
DLY_ADJ Integer 0~255 DLY_ADJ,
dly_sign=1
-256+ DLY_ADJ

[RiEGIL

A DA E sk 5 iE, AT LLUEE IP Core Generator T.H =4,

Verilog B4k
DLLDLY dlidly_0 (
.CLKIN(clkin),
.DLLSTEP(step[7:0]),
.DIR(dir),
.LOADN(loadn),
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.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 itk
COMPONENT DLLDLY
GENERIC(
DLL_INSEL:bit:='0";
DLY_ SIGN:bit:='0;
LY _ADJ:integer:=0

PORT(
DLLSTEP:IN std_logic_vector(7 downto 0);
CLKIN:IN std_logic;
DIR,LOADN,MOVE:IN std_logic;
CLKOUT:OUT std_logic;
FLAG:OUT std_logic
)i
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,
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FLAG=>flag
)i
5.4.2 IP A
£ IP Core Generator §i1ii 1 #iif; DLLDLY, Stfif7 il £ &7~ DLLDLY
AR A5 SR
IP i E

1E IP Core Generator Ftfi+, X7 “DLLDLY”, 3t DLLDLY [) “IP
Customization” % I, Z%& 3G “File” FLEME. “Options” FLEAME. ¥
B~ HEE A “Help” 4241, & 5-12 Arw

[ 5-12 DLLDLY &Y IP Customization & %54

% IP Customization

DLLDLY 2

File

Device:  |GWIN-4 | Part Number: |GWIN-LV4LQ124C6/15 |

Create In: | EMIDE\test\srchgowin_dlldly |

File Name: |gowin_d||d|)r | Module Mame: |'13c|\n:ir1_DLLDL“rr |

Language: |Verilog -

Options
Delay Adjustment Optians

Delay Sign: Positive

Adjustment Scale:

= clin cliout

Cancel Help

1. File fit BAE
File fic BAEH THC & = A1 1P Wit SO A 9% (5 5 . DLLDLY K File Bt
EAE R A DQCE i f)2R4L, %2 % DQCE H K File it EAE.

2. Options At BAHE
Options ft & AEH T F 7 B & XL & 1P, Options Bt EHEW A 5-12 fis .

® DLLDLY Mode: DLLDLY #iuE#+s,
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® Delay Sign: &AL TS,
® Adjustment Scale: ZERT A E .
3. Ui R AE
iiig I 2~ AE B R IP Core [IRCE 45 R BIFER], Wl 5-12 Fos.

4. Help #4511
Hidi “Help”, &7~ IP Core MECEE ST . Help ULHI B4 IP Core
MR /4, LA Options & T Hc B 1 fa 21 B .

IP 4 3t

IP & ORCE U, =4 PIRLE X “File Name” iy 44 1 =430,
PLERAEC & ABIHEAT A4

® P %30 “gowin_dlldly.v” SN5E%E 1) verilog L, AR4EH R IP B
&, HESLGIGE DLLDLY

® P it FHAR SCHE gowin_dildly _tmp.v, A HRAE 1P B P AR

A
® P it E . “gowin_dlldly.ipc”, F P alhn#az scExt 1P AT & .
!
UC B R E & VHDL, AR S T AN SCfE 44 05 45 .vhd.
5.5 CLKDIV
5.5.1 [RIENLR
CLKDIV Jyif o 4%, SEHL SR i 5 .
ygachraaa
%= 5-23 CLKDIV ;& &4
Kk EY] i
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
o GW2AN GW2AN-55C
J=EE® (Arora)

GW2AR GW2AR-18, GW2AR-18C

GW2ANR GW2ANR-18C

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

GWIN GW1N-4C, GW1N-9, GWIN-9C, GW1N-2

GWI1NR-1, GWINR-4, GW1INR-4B, GW1NR-4C,

GWINR GW1NR-9, GWINR-9C, GWI1NR-2

GWINRF GWI1NRF-4B

/NS GWINS GWINS-2, GWINS-2C, GWINS-4, GWINS-4C

(LittleBee®)
GWINSE | GWINSE-2C

GWINSER | GWINSER-4C

GWI1INSR-2, GWINSR-2C, GW1NSR-4,

GWINSR GWI1INSR-4C

GWINZ GWI1INZ-1
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5.5 CLKDIV
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TheeHiid

CLKDIV N E Bl e o Sipsde, AR A gan A B8 AR A — S50 9 St 4
HT 10 &4, 7£240F GWIN-1S. GW1INS-2. GW1NS-2C. GW1NSR-2.
GWINSR-2C. GWI1NSE-2C. GWI1NS-4. GWI1NS-4C. GWI1NSR-4.

GWINSR-4C. GWI1NSER-4C. GW1N-9. GW1N-9C. GW1NR-9,
GWINR-9C. GW1N-2 il GW1NR-2 T 37 ¥ 2/3.5/4/5/18 434,

SCHF 21351415 435

IROREE

[& 5-13 CLKDIV i Or=E

HCLKIN ——>

RESETN —|

CALIB —>

CLKDIV —> CLKOUT

HARSAF T

w48

% 5-24 CLKDIV #0443

I 0 44 110 Eiii3a

HCLKIN Input IEEE PN R

RESETN Input b EAE T, KA
CALIB Input CALIB I NAE 5, %% H I b
CLKOUT Output b AE 5

SHNE

% 5-25 CLKDIV S8/ 43

¥4 BB VG BRE Eiia

DIV_MODE |2,3.5,4,5(8) 2 B I A R
GSREN “false”, “true” “false” JE A REA GSR
G

Al DA E R4k 5 iE, AT LLUEE IP Core Generator T.H =4,

Verilog B4t

CLKDIV clkdiv_inst (
.HCLKIN(hclkin),

.RESETN(resetn),
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.CALIB(calib),

.CLKOUT (clkout)
);
defparam clkdiv_inst.DIV_MODE=“3.5";
defparam clkdiv_inst. GSREN="false”;

VHDL #i4k.:
COMPONENT CLKDIV
GENERIC(
DIV_MODE:STRING:="2";
GSREN:STRING:="false"
);
PORT(

HCLKIN:IN std_logic;

RESETN:IN std_logic;

CALIB:IN std_logic;

CLKOUT:OUT std_logic

)i

END CONPONENT;
uut:CLKDIV
GENERIC MAP(

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

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

5.5.2 IP A H
IP Core Generator i 1 Bthi CLKDIV, FLifi 45 4> &7~ CLKDIV [4H
KA BREEE
IP i 8

7E IP Core Generator #tii, X “CLKDIV”, 3t CLKDIV ¥ “IP
Customization” & H, %& 0@ “File” ELEME. “Options” FLEHE. U

UG286-1.7.1 79(100)




5 R b 5.5 CLKDIV
HERAEEA “Help” 241, Wl 5-14 Fiw.
[& 5-14 CLKDIV #J IP Customization & A%5#4
o IP Customization ? *
CLKDIV o
File
Device:  |GWIN-4 | Part Number: | GW1N-LVALQ144C6/15 |
Create In: |E:\IDE\test\src\gowin_clkdi\r |
File Name: |gowin_c|kdi\r | Madule Mame: |Gowin_CLKDIV |
Language:  Verilog -
Options
Division Factor: |2 v
clkout Calibration: false

UG286-1.7.1

Cancel Help

File Fic & HE
File Bc BAEH THCE AR IP Witk U A B . CLKDIV 11 File B
B HEF{# FH A1 DQCE #1210, 2% DQCE ") File it B HE,

Options it & #E
Options fic & AEH T/ B & XL & IP, Options At B HE 41 5-14 AT 7R

® Division Factor: FRiEHEF.
® Calibration: RHEREME HE/ R BEE TN,

vit 11 48 s AE 1
i I B AE B 2R IP Core FATE B 45 SRR BIHER, Wl 5-14 Fios.
Help %40

B “Help”, &7~ IP Core MECE (S BRI . Help TLHIEL$E IP Core
MR/ 41, LA Options & T HC & 1) fai it ] .

IP B3

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

CAERIATC B A B REAT /43 -

IP %t SCF “gowin_clkdiv.v” A 5E 1) verilog AEHL, #R¥EH I IP B
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5.6 CLKDIVG

B, rEAsSEHIMLE) CLKDIV;
® P it FIAAR SCE gowin_clkdiv_tmp.v, J9F P HRAE 1P BTt P ARAR

A

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

!

e B B IE 5 % VHDL, 2R R AN SCE 44 JA 4608 vhd

5.6 CLKDIVG
5.6.1 [RiBNT4
CLKDIVG N Sh o3 Hids, SZELE Ehob %,
yTgachr A
%= 5-26 CLKDIVG &R &4
Ktk EX A
_ GW1N GW1N-2
/NEIE® (LittleBee®) GWINR GWINR2
Theesmik

UG286-1.7.1

CLKDIVG i o Sty A= s A e N B AR A7 — 250 4 S 2
CLKDIVG HE—1, L& E, DR CLKDIV —%,

i R B

5-15 CLKDIVG i O REE

CLKIN —>|
RESETN —>» CLKDIVG

CALIB —>|

—» CLKOUT

w48

£ 5-27 CLKDIVG i O48

i 11 44 110 it

CLKIN Input IR TN ERE)

RESETN Input S ENES, RHE AR
CALIB Input CALIB $i 55, 550 i 4
CLKOUT Output IS b HAS 5
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BYNE

%% 5-28 CLKDIVG &8 /M43

S 4 H A Y 1] BiIME o

DIV._.MODE |2,35,4,5,8 2 T P A R 2L
GSREN “false”, “true” “false” Ja AR &AL GSR

[REHIHE
A DL sk J5E, e L@ IP Core Generator 1T H. 774,
Verilog B4k
CLKDIVG CLKDIVG_inst (
.CLKIN(clkin),
.RESETN(resetn),
.CALIB(calib),
.CLKOUT (clkout)
);
defparam CLKDIVG_inst.DIV_MODE="2";
defparam CLKDIVG_inst. GSREN="false”;

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

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

END CONPONENT;

uut:CLKDIVG

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

7 IP Core Generator 5t #, X “CLKDIVG”, it CLKDIVG ] “IP
Customization” & 1, Z& OEHE “File” FLEHME. “Options” FLEHNE. ¥k
R RAEEIFN “Help” #5411, Wik 5-16 A,

& 5-16 CLKDIVG B IP Customization & 0444

" IP Customization 7 >

CLKDIVG 2

File

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

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

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

File Fid B HEF T-HCE A1 1P St SO AR 15 B
® CLKDIVG 1] File BC & HEF il FH A1 DQCE #1241, 15525 DQCE
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5.7 DQS

tH 1) File it B HE .

2. Options At BAHE
Options ft EAEH T H 7 E & Xc & 1P, Options It B HEW & 5-16 s .

® Division Factor: FEEHE T
® Calibration: KR8 ERE/ BEL TN
3. R RHER
i W AE B 2R IP Core FATE B 45 RoRBIHER, W& 5-16 Fias.

4. Help %41
Hidi “Help”, &7~ IP Core MECEE BT . Help UHI B4 IP Core
(RIREEEA 41, LA Options & T AC B ) 17 22 350 B

IP 4 3

IP & M E SR, 774 BARC B S “File Name” g 44 1 =30, LA
ERIABC B BT A 41

® P it “gowin_clkdivg.v” N5EEE ) verilog #iE, HRPEH K IP
BeE, rFoAEsSf{Li) CLKDIVG;

® P it AR SO E gowin_ clkdivg _tmp.v, JyH SRR 1P B AR
R SCA

® |PJidE . “gowin_ clkdivg.ipc”, FI/ AT n#iZscExt 1P TR E .

!

Qe B R RERIE S & VHDL, WA RN X4 E 2808 .vhd

5.7 DQS
5.7.1 FIBNA
DQS & DDR £7fifs #5435 171 X0 [r) B 48 30 3 ik o B 324 o
B Y
% 5-29 DQS EH Y
KR EY Erdan
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
GW2AN GW2AN-55C
2 EE® (Arora)
GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
Iheesk
DQS & WA 28 1P (o< 2845, 12 AT % DQSIN 5 DQSR90.
DQSWO 5 DQSW270 15 5 [a] KA % R IFEFE S 7 . AR HE
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5.7 DQS

mORERE
& 5-17 DQS A RERE

DLLSTEP #
DQSIN ——>|
FCLK ——— >
HOLD ——> ﬁ%’ RPOINT
PCLK —— ﬁ%» WPOINT
RLOADN —> —> DQSW270
RMOVE ——>| DQS —> DQSWO0
RDIR —— —> DQSR90
WLOADN ———» ——>» RBURST
WMOVE —» —» RFLAG
WDIR ——>| —> RVALID
WSTEP —»8;> ——> WFLAG
READ ——>|
RCLKSEL —,3;>
RESET —>
wON4A
2 5-30 DQS KO3
Ui 11 44 /0 ik
DLLSTEP[7:0] | input DQS LW KAz HlHIA
DQSIN input DQS fii N\, kH 10 PAD.
FCLK input PUER B, AR BN E FCLK B4 H
HOLD inout T DQS B, FIEE5AMXME T RELH B2 HT DQS
P B, kR FIFO i,
PCLK input EWEF, SRE PCLK B4
V4% DDR T2HX I AE B 77 7]
RDIR input “0” MG AERT
“17 /b e
RLOADN input ¥ DDR SZHUP e A e DK B AT BTG E, ARG 2L
. RMOVE A T B 202 DDR BSeHUIRERT 25K, AR ik e 28
RMOVE input Tk
%% DDR 5 N\ I ZERT 75 [7]
WDIR input ‘0" MY AT
“17 YD SE R
WLOADN input ¥ DDR 5 A LIER P KB A B HIUGE, (RA-TH 2.
S AL VAl = \EE‘-/'-F-/’ /\“ AN
WMOVE input VX?;OVE N RS 2 DDR 5 A BILER P, ARk i
WSTEPJ[7:0] input JT DDR & Y 4iE IS4
READI3:0] input READ {55, 7 DDR B#&Ez.
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144 110 o
RCLKSEL[2:0] | input T P YR RTAR 2 2 o
RESET input DQS EfrfmAN, mH AR
FIFO #5444, YEH T IOLOGIC (] RADDR, B{i# L&k
RPOINT[2:0 tput N
(201 | output |y g
FIFO #=#|E154t, /EH T IOLOGIC [¥) WADDR, B{IE T 52k 1k
WPOINT[2:0 tput e
20 output | e g
PCLK/FCLK 0° #H##it, wI{/EAT IOLOGIC [ TCLK, BiH
DQSWO tput | . s e
Q OUIPUL 1 5 s I - 1B 48
PCLK/FCLK 270° #H##it, ®J{EH T IOLOGIC ] TCLK, &%
DQSW270 tput | ..~ ) i
Q OUIUL | s s st e Y - P18
DQSI % 90° #iHi, AI{EH T IOLOGIC ff) ICLK, BiiEidZesk
DQSR90 tput Ny
Q OUIPUL | i b - F o 8.
ERF IR AR RS, B DA s i B A i i % - R
RFLAG output READ ZERS 5% H br &, H PARZ e ZE RS % under-flow 2%
over-flow.
M ‘n /T /inﬂi, ‘ ij M \u -
WELAG output WRITE JIE B U B A A F LR 7R B NSER % under-flow
a% over-flow.
RVALID output | READ A Xbr &
RBURST output | READ Z& & il %
SRNE
% 5-31 DQS N 4E
S H AR i B | fiik
FIFO fHzlikE
£ PO-MODES | 450, 11 160 | 1'b0: DDR memory fist
1'b1l: GDDR &=
“000”, “001”, “010”,
RD_PNTR “011”,“100”, “101”, | 3'b000 | FIFO i&3&4l4E
“110”, “111”
“X1”, “X2_DDR2”,
DQS_MODE “X2_DDR3”, “X4”, | “X1” DQS ik F
“X2_DDR3_EXT”
update0/1 Ff 755 £ 42
HWL “false”, “true” “false” | "false": updatel Lt updateO $Ea7— & HH;
"true": updatel Al updateO K /7 AH[H]
GSREN “false”, “true” “false” | BHA)REN GSR
FEREA

® DQS [J%i A\ DQSI K H 10 PAD;

® DQS K%t RPOINT A[iE#: % IOLOGIC ) RADDR, AT {E T
W,

UG286-1.7.1
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5.7 DQS
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® DQS K% WPOINT #]i%E4% % IOLOGIC ) WADDR, ] {E /T H /-

W

® DQS ¥ DQSR90 n[i#EH: % IOLOGIC (1) ICLK, r[{EHFH &

B

® DQS % DQSW0/ DQSW270 fi%#: % IOLOGIC 1) TCLK, thr]{E
R DRbCE

[RiEHIL

Verilog #4t.:
DQS uut (

);

defparam uut.DQS_MODE = "X1";

.DQSIN(dgs),
.PCLK(pclk),
.FCLK(fclk),
.RESET(reset),
.READ(read),
.RCLKSEL(rsel),
.DLLSTEP(step),
\WSTEP(wstep),
.RLOADN(1'b0),
.RMOVE(1'b0),
.RDIR(1'b0),
.WLOADN(1'b0),
\WMOVE(1'b0),
\WDIR(1'b0),
.HOLD(hold),
.DQSR90(dqsr90),
.DQSWO0(dgswO0),
.DQSW270(dgsw270),
.RPOINT(rpoint),
WPOINT (wpoint),
.RVALID(rvalid),
.RBURST((rburst),
.RFLAG(rflag),
WFLAG(wflag)
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defparam uut.FIFO_MODE_SEL = 1'b0;
defparam uut.RD_PNTR = 3'b001;

VHDL #ik:
COMPONENT DQS

GENERIC(
FIFO_MODE_SEL:bit:='0";
RD_PNTR : bit_vector:="000";
DQS_MODE:string:="X1";
HWL.:string:="false";
GSREN : string:="false"

);

PORT(

DQSIN,PCLK,FCLK,RESET:IN std_logic;
READ:IN std_logic_vector(3 downto 0);
RCLKSEL:IN std_logic_vector(2 downto 0);
DLLSTEP,WSTEP:IN std_logic_vector(7 downto 0);
RLOADN,RMOVE,RDIR,HOLD:IN std_logic;
WLOADN,WMOVE,WDIR:IN std_logic;
DQSR90,DQSW0,DQSW270:0UT std_logic;
RPOINT, WPOINT:OUT std_logic_vector(2 downto 0);
RVALID,RBURST,RFLAG,WFLAG:OUT std_logic
)i
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,
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5.7 DQS
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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=>dgsr90,
DQSWO0=>dgswoO,
DQSW270=>dqsw270,
RPOINT=>rpoint,
WPOINT=>wpoint,
RVALID=>rvalid,
RBURST=>rburst,
RFLAG=>rflag,
WFLAG=>wflag
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6.1 JRiENH

6.1 JRIBIT4R

6.1.1 OSC

UG286-1.7.1

OSC, AWk,

E LR E

B
% 6-1 OSC EAH{H
Kk EX ]l i

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

GW2ANR GW2ANR-18C

GWIN GWA1N-4, GW1N-4B, GW1N-4C, GW1N-9, GW1N-9C
NS o | GWINR GWI1NR-4, GW1INR-4B, GW1NR-4C, GW1NR-9,
(LittleBee™) GWI1NR-9C

GWI1NRF GWI1NRF-4B
IhgesEiR

GOWIN FPGA Wik T —ANATgwfeE i W isdlk, el fEd oy MSPI Zhfs
PSR AL B, v DO PR YR, IR E TAES L, AT b

PIFZIE 64 P BAER

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

HrArf N OSC kMg, WL %% FREQ DIV NILE S%, &
N 2~128 HfE %k,

!

fosc TRYEAN ] 2844+ BUE A 7], GWIN-4, GW1NR-4, GW1N-4B, GW1INR-4B, GW1NRF-4B,
GWIN-4C, GWINR-4C #3444 210MHz, HAthsZ Fr 281 250MHz.
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6.1 JRiENH
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i R = E

& 6-1 OSC O ==E

0oSsC — OSCOUT
wONE
£ 6-2 OSC AN 43
i 1 44 110 Eiipa
OSCOUT output OSC #iy i 8h {5 5
SENAR
# 6-30SC BHNA
ZH 4 HUE G BRNE iR
FREQ DIV 2~128(even) 100 OSC 7 R E i &
“GW1N-4",
“GW1N-4B”,
“GWI1NR-4".
“GW1NR-4B’.
“GWI1NRF-4B”.
“GW1N-9”.
“GW1N-9C”. “GW1N-4"(GW1N %%1)
DEVICE . , 1k
GWINR-9", ‘GW2A-18"(GW2A 2z | A
“GW1NR-9C”.
“GW2A-18".
“GW2AR-18",
“GW2A-55",
“GW2A-55C”.
“GW2AN-55C”,
[RigHlE
A DA B sk JRiE, WA LU IP Core Generator T H 74,
Verilog #i4k:
OSC uut(
.OSCOUT(oscout)
);

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

VHDL $i4k.:

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

)
PORT MAP(OSCOUT=>o0scout);
OSCZ =47 sk OSC HhEErI A N b dk .
B AR
2 6-4 OSCZ BT
Kk EY s
. GWINS GW1NS-4, GW1INS-4C
/J\.%ﬁ ® GWINSR GW1NSR-4, GW1NSR-4C
(LittleBee™)
it GWI1NSER GWI1NSER-4C
GWI1NZ GWI1NZ-1

IheEHA

GWINZ & 2% FPGA P Wik T — DNl gmte i i N dmdi, I8k B mT
i5+5%, THFEEFTIFOCMA OSC IhhE. mFEid 2 A MSPI 2w fE ik 2047
PERFBRYE, BT UM PSR AR e R, s e
B TAESH, v 1A 64 PPl EPAicR . i ep iR el DUad i an ™ A
AT HEA R

fCLKOUT == ZSOMHZ/FREQ_DIV;

Hrhr% FREQ DIV NECE Z%, 5N 2~128 HIHE%.
mOREE
& 6-2 OSCZ O REE

OSCEN — P 0scz —» 0OSCcouUT
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im 148
£ 6-5 OSCZ O/ T48
M4 110 ik
OSCEN input OSC fEfiefs s, mHETHR.
OSCOUT output OSC i afhi Hif5 5
BHNA
& 6-6 OSCZ BHN 4
ZH 4 BB NN e R
FREQ DIV 2~128(even) 100 OSC iR Hix &
[REFIE
AT DA Sk R s, A LLdEd IP Core Generator T H 74,
Verilog #l4k.:
OSCZ uut(
.OSCOUT(oscout),
.OSCEN(oscen)
);
defparam uut.FREQ_DIV=100;
VHDL #ilk:
COMPONENT OSCz
GENERIC(
FREQ_DIV:integer:=100
);
PORT(
OSCOUT:OUT STD_LOGIC;
OSCEN:IN std_logic
);
END COMPONENT;
uut:0SCZz

GENERIC MAP(
FREQ DIV=>100
)
PORT MAP(
OSCOUT=>o0scout,
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OSCEN(oscen)
)i

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

B
£ 6-7 OSCF & 88
K EY 521
i (LitleBee®) GWINS | GWINS-2, GWINS-2C
GWINSE | GWINSE-2C
GWINSR | GWINSR-2, GWINSR-2C
IhgesEid

GWINS % FPGA F2i Wik T — /Nl 9afe iy i N dndR, B &P Rs En]
15+5%, XHREIAFTHISCH OSC IhiE. dmfEitfErh A MSPI ZmfEsi 42
BRI PR, B AT DUNF P SR A R, A E TAESE, TSRS
15 64 FPPEERAIR . Hn BRI AT PLE N A SRR 2

fekour = 240MHz/FREQ_DIV;

Hh% FREQ DIV Al E %, Vil A 2~128 HIfH%L.
mARERE
& 6-3 OSCF iz Oxr=E=HE

—» OSCOUT

OSCEN —>, OSCF
—>» 0SCOUT30M

wmONE
% 6-8 OSCF s O/T+45
44 110 ik

. OSC ffififs, mH AR K P
OSCEN input P PN

P OSCOUT I A T, WAl fe LT,
OSCOUT output OSC I 4PfHifE 5
OSC 30M 859, 7FiEHZE FLASH128K
OSCOUT30M output 1 POLK .
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BENE
%% 6-9 OSCF &8 +48

SR A4 H fEL s FRIME ik

FREQ_DIV 2~128(even) 96 OSC /M A K B

EEREAN
OSC fty4i tH OSCOUT30M 75 i%E#: % FLASH128K ff] PCLK.
[REHIHE
A PLE Bk J5E, el LLETd IP Core Generator 1T H. 774,
Verilog #4t.:
OSCF uut(
.OSCOUT(oscout),
.OSCOUT30M(oscout30m),
.OSCEN(oscen)
);
defparam uut.FREQ_DIV=96;
VHDL #ilk:
COMPONENT OSCF
GENERIC(
FREQ_DIV:integer:=96
)i
PORT(
OSCOUT:OUT std_logic;
OSCOUT30M:O0UT std_logic;
OSCEN:IN std_logic
);
END COMPONENT;
uut:OSCF
GENERIC MAP(FREQ_DIV=>96)
PORT MAP(
OSCOUT=>o0scout,
OSCOUT30M=>0scout30m,
OSCEN(oscen)

);
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OSCH, AWMk,
yTgachr A
%= 6-10 OSCH iE 8¢
Kk EX BAE
N ® GWI1N GW1N-1, GW1N-1S
(LittleBee®) GW1NR GW1NR-1
IheesEik

OSCH " 4wfe i M iadik, w2l 2N MSPI gt R AR #hiE, ik
" PONH PR IR AL R, B E TAESE, RIS 2L 64 FhEep
B, B R R] DB an N A A R

fCLKOUT = 24‘OMHZ/FREQ_DIV;

HA % FREQ DIV NICE S8, i N 2~128 HIfE%L.
wOREE
6-4 OSCH i A=

OSCH [—* OSCOUT

ImON4E
%% 6-11 OSCH O+

St 11 44 I/O ik

OSCOouT output OSC & 15 =

SENE
% 6-12 OSCH & ¥ N4

S H £ v FRIME ik

FREQ DIV 2~128(even) 100 OSC /iR ik E

FigH1it
AT DL sk R s, WAl LLEE IP Core Generator T.H 774,

Verilog B4t
OSCH uut(
.OSCOUT(oscout)
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)i
defparam uut.FREQ_DIV=100;
VHDL #ik:
COMPONENT OSCH
GENERIC(
FREQ_DIV:integer:=100
);
PORT(OSCOUT:OUT STD_LOGIC);
END COMPONENT;
uut:OSCH
GENERIC MAP(
FREQ DIV=>100

)
PORT MAP(OSCOUT=>o0scout);

6.1.5 OSCO
OSCO & A a1 I<H OSC Dger i N fbdk, SZ#F Regulator {1t Hi 1)
.
EAREH
%% 6-13 OSCO EHEML

ENS Y]l et

GWI1N GWI1N-2

/NEEE® (LittleBee®) 5 ik
GWINR GWI1NR-2

Thehid

FPGA =i Nk T — NI gmfE it N dn iR, B8R BE Tk £5%, CHFsh
AFTIF OSC IhfE, S0 Regulator fibHi. ZwfEidfErdy MSPI 4 fafi
AR BIR, BT LU PSR AR BhE, E AL E TAESH, mTRAsR
3235 64 P B H R AT L an A ST EAS 2

feikour = 250MHz/FREQ DIV;
Hr k% FREQ_DIV NECEZH, uly 2~128 K%L
imOREE
B 6-5 0SCO iwmOREE

OSCEN — P 0SCO —» 0OSCcouUT
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w48
#+ 6-14 OSCO O
M4 110 ik
OSCEN input OSC fiifefs g, mm-FAR.
OSCOUT output OSC B¢ 5 5
SHNE
& 6-15 OSCO SHN B
¥4 B YE NN iR
FREQ DIV 2~128(even) | 100 OSC 7 R Bk B
1’b0:0SCO i VCC 1 H;
REGULATOR_EN | 1’b0, 1’b1 1’b0 1’b1:0SCO i Regulator fi
H,
[FiEHE
A DL E sk JEiE, WAl LLEd IP Core Generator T H. %4,
Verilog #ilfk:
OSCO uut(
.OSCOUT(oscout),
.OSCEN(oscen)
)i

defparam uut.FREQ_DIV=100;
defparam uut. REGULATOR_EN =1’b0;
VHDL #lk:
COMPONENT OSCO
GENERIC(
FREQ_DIV:integer:=100;
REGULATOR_EN : bit := "0’
);
PORT(
OSCOUT:OUT STD_LOGIC;
OSCEN:IN std_logic
)i
END COMPONENT;
uut:0SCO
GENERIC MAP(

98(100)




6 i i 6.2 IP i H

FREQ_DIV=>100,
REGULATOR_EN=> 0’

)

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

);

6.2 IPiAH
7£ IP Core Generator i 41 ¥ty OSC, FLH A 4s s OSC HIAH%
5 BAEE.
IP ic &

7t IP Core Generator Ftii#, X “OSC”, i OSC ) “IP
Customization” % I, Z%& HHE “File” FCEHE. “Options” BLEHE. ¥
FE RHEEIFT “Help” 4241, Wl 6-6 Fin.

& 6-6 OSC B IP Customization B %543

IP Customization T x
0sc
[
File
Device: GWIN-4 Part Number: |GWIN-LV4LQ144C6/15
Greatellns |E:\IDE\tast\src\gmwin_os: ‘
File Name: Module Name: [Gowin OSC
Language: |Verilog -
Options
o3 cout [~
Frequency Divider: (2~128)
Canca ||ty

File Fit EHEFH THCE = E1 IP it UM E 2. OSC 11 File BLE
HEF A F AT DQCE #2111, 1#55% DQCE H ] File fic & HE .

2. Options At BAHE
Options At B HEF T H B € LB E IP, Options it B HEWIK 6-6 TR

® Frequency Divider: 7 $I{H . %A N 2 WIREERT, BUE YN 2~128.
3. I R IRHE K
Uity I 2 7~ AE LR 1P Core HIRC B 25 FoRBIMER], Wil 6-6 FTR.
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4. Help 41
H.i“Help”, K IP Core MECE S BRI . Help TIHIEHE IP Core
(RIREZE A 41, LA Options & T AC B ) a7 22 350 B

IP & RS

IP & MBS MR, FEBCE M “File Name” i 44 ) =/ 3CAF,
CAERIATC B 9 Bl EAT /43 -

® |P i3 gowin_osc.v” A SERE verilog FEER, AR4EH PR IP FLE

FEAE S ) OSC

® P i AR SO gowin_osc_tmp.v, AR IP ¥ iHd R ST
s

® P E AF: “gowin_osc.ipc”, AP RIINEZ AN 1P HEATHCE .

!
UNBCE IR INTE S 2 VHDL, AR BRI PSSP 44 R 408 .vhd
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