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1 R FAFM

1.1 FHAE

1.1 FPARE

1 s7a:

%

RICNA T m=®Y T4k Arora V FPGA F= S I EP BEIR I ThAE . T
e AL T3

1.2 HX30H

E B FE ok BN www.gowinsemi.com.cn T LA R #i. B LA

LB EET

® DS981, GW5AT %741 FPGA 7= 30 Tt

® DS1103, GW5A %% FPGA /i i )it

® DS1104, GWHAST %% FPGA r= i EuE Tt

® SUG100, Gowin =ik H F 45

1.3 Ki&\ HEREIE

F -1 A T ART I BRI CRE A il SO R

* 11 RiE. FE&AE

RiE. 45081E | & Epd

CLKDIV Clock Divider I b o B

CLKDIV2 Clock Divider 2 I 4 4

DCE Dynamic Clock Enable BNASH B e

DCS Dynamic Clock Selector A PPIE PR

DHCE Dynamic HCLK Clock Enable | Zs & I 4 (s

DLLDLY DLL Delay DLL #EiR

GCLK Global Clock 4 Ryt g

HCLK High-speed Clock e

LW Long Wire Kk

UG306-1.0

1(102)



http://www.gowinsemi.com.cn/
http://cdn.gowinsemi.com.cn/DS981.pdf
http://cdn.gowinsemi.com.cn/DS1103.pdf
http://cdn.gowinsemi.com.cn/DS1104.pdf
http://cdn.gowinsemi.com.cn/SUG100.pdf

1 RTATF 1.4 BORSCRRS I

R i0gTE | 2 =P

0osC Oscillator mn AR %
PCLK Primary Clock FE

PLL Phase-locked Loop BiAHIA
SSC Spread Spectrum Clocking A B

14 FRZFHSRIE

ez PRSI AT REROR SR, AR A I RE Fp QA A A 5 1) B Al
W EES AR A:

Mk www.gowinsemi.com
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Tel: +86 755 8262 0391
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2 MRk 2.1 4R

2 it

RENE T B 54k Arora V FPGA 72 5L e Js, a3E 4 FH 1
Ik Bh i N DA ST B A 28 B . I Bh SRR B PR ML T — RIMR S . R
ik, AEWESABEIGES, HOKIREH R BB w22 FndE s e gE, ol
N BT A R s 5 .

B BT FPGA mtERe N H £ 5 E 2, Arora V FPGA P2 i $2 it 7
T H A RN AP 4% GCLK (£33 PCLK 1 LW), BEIEIRFM4)F. BT
GCLK %, ML THUAEFF (PLL). & idn 4 HCLK F1 DDR f7fif 2443
1B Bk st 2 DQS 2 s e 5 U

2.1 £FEh
GCLK X4 PCLK 1 LW. PCLK mJ S84/ iuksh . LW —J5 T Al
LIRS 28, 25 DFF $24ti e fige (CE). EEAI (SET/RESET) 15
S B, ERULURER RS, (EAEE RS S

2.2 ERATH
Arora V FPGA /= i s 8 HCLK, EA K s F R m 2=tk rE, o]
PLZRE 1/O SER M RE AL S, A& 11 EF IR A 4k [ 25 ) e A iz 1 g
P H . — Bank SZHEPUR HCLK .,
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3 &R B

3.1 DCE

3 2mm

3.1 DCE
3.1.1 FRiENH
DCE B A Zham ezt Thae, W335 HeliZEH GCLK W
2%, MZEH GCLK P28y, iz e R an 1 B A 2 A A EE R, M
T FRAR 2 4 1) S T FE
wmOREE
3-1 DCE igOr~=E
CLKIN ——»
DCE —» CLKOUT
CE —»
wONE
% 3-1 DCE s O/T4A
W4 110 e
CLKIN Input RPN EREs
CE Input BRSSP R
CLKOUT Output R ERes
REGHE
n] DA F Sk R
Verilog %k :
DCE uut (
.CLKIN(clkin),
UG306-1.0 4(102)




3 & Jmi i 3.1 DCE

.CE(ce),
.CLKOUT(clkout)
);
VHDL #ik.:
COMPONENT DCE
PORT(
CLKOUT:OUT std_logic;
CE:IN std_logic;
CLKIN:IN std_logic
);
END COMPONENT;
uut:DCE
PORT MAP(
CLKIN=>clkin,
CLKOUT=>clkout,
CE=>ce

3.1.2 IP if§H

7£ IP Core Generator i ¥y “DCE”, FifiA < &7~ DCE HI4H
KAz BREE
IP i E

7E IP Core Generator FtMi 4, Xy “DCE”, #f i DCE i) “IP
Customization” % [, %% 8+ “General” Fit & AE g OB ~HER], 40
—Flz] 3'2 Fﬁi_\‘o
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3 &R 3.1 DCE
& 3-2 DCE #J IP Customization & O45#4
. IP Customization *
DCE &
General
Device: GW5AT-138 | Device Version: B |
Part Number: GWSAT-LV138FPGET6AES | Language: [verilog |
File Name: |gowin7dce Module Name: |Gowm7DCE
Create In: |f'homefshuql.-’gowm_dce J
—c
— =
1. General fit EAE

UG306-1.0

2.

General it EAEH] T HCE ™A K IP Bt S0 AR AE B

SCASHE T H g AR B A FR
A HE, MR Error 1275

Create In: BCE £/ IP Bt ST HARERAR . ATAEA I SCAAE
EUE G E bR AR, AT I SO HE A (3 B A e H bR i

Ui R HE &
i 1 B ~HE R 27 IP Core [T B 45

Device: Z/~EACE 1) Device 18 &;

Device Version: {7~ EfC & H) Device Version 15 2.

Part Number: &7~ ELAC & HJ Part Number {5 & ;

Language: MCE AR IP Bt SRR IATE S o &AM
LB RAE, EHEERES, SCHF Verilog #1 VHDL;

File Name: FECE =AM 1P Wik SCHFRI S48 A4 M SCAHE 7] 2
e SO R
Module Name: BC& F=4E/T IP #1134 #) module name. 14
Module Name A &g -5 iR 1E 4 FRAH A,

ABIRER, anlE 3-2 s
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3 &R B

3.2DCS

IP & f 305

IP & MR E e MR, PR B E S File Name i 44 ) =4 3CfF, B
ERAEC BB HEAT A4

® IP %134 “gowin_dce.v” NFEFER] verilog bk, #R¥EH T IP B
&, FPAESEEIiL) DCE;

® P it fd B L “gowin_dce_tmp.v”, N HRAE IP S R
W S

® P it E X fF: “gowin_dce.ipc”, FRIINEZ AT IP #HATHCE

E!

A B PR RRRTE S A2 VHDL, WFE AR RTINSO 4 JE 4% 8 .vhd .

3.2 DCS
3.2.1 RiENA
DCS, zh&HehikFess, CLKOUT wuJ LALE PYANE S dm N 2 A 3547 30 &
UL
Theesmik
DCS fEEM P £ )3, 437072 “Non-Glitchless” Al
“Glitchless” .
7£ Non-Glitchless #x\ T, DCS M/EH LT 2 BB H 4%, 1GH
it CLKSEL 5 5 Vl# 2055, it ErEBR, SRl T Uk
TS ]
7E Glitchless #3\ T, i#idZ% DCS_MODE W&, HE
CLKSEL 5 5ah & VI#mt2h 455, 0] DLk G o i e b Bl
wOREE
3-3 DCS inOR~EE
CLKSEL —4—>
CLKINO ——»
CLKINL ——»
DCS —— CLKOUT
CLKIN2 ——»
CLKIN3 ——»
SELFORCE ——»
UG306-1.0 7(102)




3 & Jmi i 3.2DCS

w48
& 3-2DCS HONM4E
Uit 144 I/O ik
CLKINO Input RPN RSN
CLKIN1 Input PN R
CLKINZ2 Input IG5 2
CLKIN3 Input NS5 3
CLKSEL Input B EE S
oeR i A e 4%
SELFORCE Input ® 0: glitchless #i=,
® 1: Non-glitchless 1%z
CLKOUT Output I e dan A5 5
SRR
&= 3-3DCS E¥NA
S B fA v ERINE Eiiia
IICLKO", IICLK1 ll, “CLKZ“, "CLK3I|1
"GND", "VCC", "RISING",
"FALLING",
DCS_MODE | "CLKO_GND", "CLK1_GND", "RISING" | % & DCS f&z{
"CLK2_GND", "CLK3_GND",
"CLKO_VCC", "CLK1_VCC",
"CLK2_VCC", "CLK3_VCC"
[RiEHIL
A A E B4 S .
Verilog %4t

DCS dcs_inst (
.CLKINO(clk0),
.CLKIN1(clk1),
.CLKIN2(clk2),
.CLKIN3(clk3),
.CLKSEL,
.SELFORCE(selforce),
.CLKOUT (clkout)
);
defparam dcs_inst.DCS_MODE="RISING”;

UG306-1.0 8(102)




3 & Jmi i 3.2DCS

Vhdl 4k
COMPONENT DCS
GENERIC(DCS_MODE:string:="RISING");
PORT(
CLKO:IN std_logic;
CLK1:IN std_logic;
CLK2:IN std_logic;
CLKS3:IN std_logic;
CLKSEL:IN std_logic_vector(3 downto 0);
SELFORCE:IN std_logic;
CLKOUT:OUT std_logic
);
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

==
<8
)
R

Non-Glitchless 5= 5 41l 3-4 Fi, CLKSEL[3]~CLKSEL[0]% 5
Xf % $E CLKIN3~CLKINO, &H-SFARL, #H#nt FAE .

3-4 Non-Glitchless {&38 5 &

CLKSEL[O] | |

CLKSEL[1] i |
i ¥
axo - ‘W

o R TR R

CLKOUT ' i ' J
switch to CLKO switch to CLK1 switch to CLKO

Glitchless # =0 FF i 3-5. 1K 3-6. K 3-7 F118 3-8 fiias, H

UG306-1.0 9(102)




3 &R B

3.2DCS

3.2.2 IP i§H

UG306-1.0

CLKSEL[3]~CLKSEL[0]43 #l% M % £ CLKIN3~CLKINO, %% #ei A ] o
& 3-5 DCS mode: RISING BEE

: switch to CLKO at next
CLKSELIO] "—‘\CLKO rising edge ‘

CLKSEL[1] ; & At next CLKO rising edge |\ At next CLK1 rising edge
] output goes to "1" output goes to "1"
ao L L
: t
CLK1
CLKOUT switch to CLK1 at next : switch to CLKO at next
CLK1 rising edge CLKO rising edge

& 3-6 DCS mode: FALLING BFEE

o !
switch to CLKO at next | ‘

1\, CLKO falling edge r

CLKSEL[0]

i At next CLK1 falling edge

CLKSEL[1] i\ output goes to "0"

At next CLKO falling edge
output goes to "0"

CLKO

CLK1

CLKOUT

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

[# 3-7 DCS mode: CLKO_GND BtFE

CLKSEL[O] _l\ ‘ < \

CLKO

; ; l | l At next CLKO falling edge . l

CLKOUT : : : output goes to "0" H |_|_’—|_|—m
switch to CLKO at next switch to CLKO at next
CLKO falling edge CLKO falling edge

[#] 3-8 DCS mode: CLKO_VCC KFE
CLKSEL[O] __1\‘ }‘ i\‘

CLKO

o

1| Atnext CLKO rising edge :

e !
switch to CLKO at next output goes to "1 switch to CLKO at next
CLKO rising edge CLKO rising edge

CLKOUT

7f |P Core Generator FL1f F1 ¥ “DCS”, Fi A4 5o DCS [r4H
e BT

IP Bt 8

7E IP Core Generator FtMi 4, Xy “DCS”, #fH DCS i “IP

Customization” &, Z%& 0@ “General” BlEHE. “Options” Mt & HE
Fm D BosHER, a1 3-9 Frs.

10(102)




3 &R 3.2DCS
[#] 3-9 DCS B IP Customization & 4544
. IP Customization *
DCS \Z"__I_":'.
General
Device: GW5AT-138 | Device Version: B |
Part Number: GWSAT-LV138FPG676AES | Language: [verilog =l
File Name: [ gowin_dcs Module Name: | Gowin_DCS
Create In: \jhome‘-‘shuqi.-'gowinidcs J
Options }
] clieel3:0]
Glitchless Mode: |true =
DCS Mode: RISING -
.
—fp] cliinl ut [—
—p] clkinz
— 4] clkind
=l =
1. General it BHE

UG306-1.0

General it BHEH T-HCE A1 IP Bt XA HIAHR(E E. DCS |
General it BHE[) i F AN DCE BB IZEML, 15275 3.1.2 IP A

Options fic. & HE
Options B & HEFH T H 7 H € XHBLE IP, Options Bt & HE 4P 3-9 Fr
TRo

® Glitchless Mode: f#igE/2kRHE Glitchless .
® DCS Mode: % #E DCS #1.

S 1 3 7 AE ]
it 2 /s HE B 2755 IP Core HIBC B 45 FonBIMER, 4nf&l 3-9 Pk

IP 4 Rt

IP & ORCE e, 74 ARG E SCF File Name i 44 1 =/ 304, DA

BRNEC E NI4T 4

IP 113 “gowin_dcs.v” JN5E %) verilog AR, HRIEH 7 HT IP EC
B, ALK DCS;

IP it AR SO “gowin_des_tmp.v”, A 3L IP B A5
BT

IP it & SCfF: “gowin_dcs.ipc”, P RIN#EOZSCAxT IP #H4T AL & .

11(102)




3 &R 3.2DCS

UnC B R IE A VHDL, U AR R HT A SCHEAL JE 4809 .vhd .

UG306-1.0 12(102)




4 I

4.1 DHCE

4.1 DHCE
4.1.1 [RiBNAE

AR

DHCE #] AT JF/2< M HCLK s v 81 5 5 o

i R B E

4-1 DHCE i OxR=EHE

CLKIN ——

CEN —»

DHCE

—® CLKOUT

wmONE
%% 4-1 DHCE #0O/T48

4

I/0

ik

CLKIN

input

IRk TN R

CEN

input

P AERERIAG 5, IR T R

CLKOUT

output

I B A

[RiEfI

AL E RSB JEE .

Verilog B4t
DHCE uut (

.CLKIN(clkin),

.CEN(cen),

.CLKOUT (clkout)

UG306-1.0
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4 I

4.1 DHCE

4.1.2 1P A

UG306-1.0

Vhdl 4k
COMPONENT DHCE
PORT(
CLKOUT:OUT std_logic;
CEN:IN std_logic;
CLKIN:IN std_logic
);
END COMPONENT;
uut:DHCE
PORT MAP(
CLKIN=>clkin,
CLKOUT=>clkout,
CEN=>cen

7£ IP Core Generator i H iy “DHCE”, 1A {ll<: &7~ DHCE
[ AH A5 S
IP ii &

7E IP Core Generator A+, X “DHCE”, 74 DHCE i1 “IP
Customization” %1, Z& 144 “General” BB HEA I 1B RHER, 40

Kl 4-2 R

14(102)




4 FEE I B 4.1 DHCE

[E 4-2 DHCE B4 IP Customization & 0%

IP Customization x
R

DHCE 53]

Genera I

Device: GWSAT-138 | Device version: B |

Part Number: GWSAT-LV138FPG676AES | Language: |verilog -l

File Name: |gnwm7dh(e Module Name: |Gﬂwm7DHCE

Create In: |ihomefshuqu’gowin_dhce
— | clkin

it

=

1. General it BAE
General it B HEH THECE P2 2B 1 1P ¥t SCAERAE 65 S . DHCE 1
General it EHE{H 5 DCE Bk el, 152% 3.1.2 IP A

2. B NHE
Uit I 7 AHE B 278 IP Core FATC B 25 BoRBIHE R, a1 4-2 B

IP 4 Rt

IP & ORCE e, 74 ARG E S File Name i 44 1 =/ 304, DA
BRINEC B NI AT 41

® IP it 3Cf “gowin_dhce.v” N5EHET] verilog Bk, ARHEH T IP AL
&, PAESEIfe) DHCE;

® P it fd A St “gowin_dhce tmp.v”, M FHRAE IP Hitfd
AR SC A5

® P E . “gowin_dhce.ipc”, F PRI Z AN IP HEATHCE .

vE!

Qe B ERERE & VHDL, WP AR IR AN X4 JE 288 .vhd

UG306-1.0 15(102)




4 FEE I B 4.2 CLKDIV2

4.2 CLKDIV2

4.2.1 [FiENR

CLKDIV2 Jyist gt oy Mg, SEBLI B — 0 S %8 CLKDIV2 fyfth R
AEGXZ) IOLOGIC ) FCLK. PLL ) CLKIN #1 CLKFB. DQS fj FCLK.
CLKDIV ) HCLKIN #1 DDRDLL [ CLKIN.

TheeHiid

CLKDIV2 Jy s it g oy Ak, A2 il 5 % NI AL —Z0 R 2 9 At
S,

mAREHE
4-3 CLKDIV2 SO REE

HCLKIN ——
CLKDIV2 — CLKOUT

RESETN ——»

s O 4R
£z 4-2 CLKDIV2 #1438
i [ 44 /0 ik
HCLKIN Input RPN RS
RESETN Input S ENMES, KB PFER
CLKOUT Output i S S
[FiEHE
Al DL B RS S .
Verilog Hl4k.:

CLKDIV2 uut (
.HCLKIN(hclkin),
.RESETN(resetn),
.CLKOUT (clkout)
);
VHDL k.
COMPONENT CLKDIV2
PORT(
HCLKIN:IN std_logic;

UG306-1.0 16(102)




0

4 FEE I B 4.2 CLKDIV2

RESETN:IN std_logic;

CLKOUT:OUT std_logic

);

END CONPONENT;
uut:CLKDIV2
PORT MAP(

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

4.2.2 1P FHA

7E IP Core Generator M A iy “CLKDIV2”, FA M2 Box
CLKDIV2 [ A5 EMEE
IP ic E

7t IP Core Generator Ftii+, X “CLKDIV2”, #H CLKDIV2 K]
"IP Customization” % 11, %% L3 “General” Bt & HE A 5/~ HE
K, K 4-4 s

4-4 CLKDIV?2 B IP Customization B A%

IP Customization x
i

CLKDIV2 ik

General

Device: GW5AT-138 | Device Version: B |

Part Number: GWSAT-LV138FPGE76AES | Language: [verilog =l

File Name: | gowin_clkdiv2 Module Name: ‘ Gowin_CLKDIV2

Create In: |fhome!shuq\fgowm_c\kd\vz
—{

ut |

] resets

1. General fit BE
General it BHEFH T-HCE P2 24E 1) 1P ¥t SCERIAH S5 B CLKDIV2 1)

UG306-1.0 17(102)




4 I

4.3 CLKDIV

General [itt B HE )£ FH A DCE #it g2 1el, E5% 3.1.2 IP i
2. R RAE K

i R HE B o 1P Core HOMC B 45 SR IAER, & 4-4 Fios.
IP 4 B3t

IP & OECE SEE, 74 LARCE A File Name @y 44 (1 =434, LA

BB E B AT 4R

® P i3 “gowin_clkdiv2.v” A5EREM) verilog #iE, #R¥EH ) IP
BeE, FeAEsEf{Li) CLKDIV2;

® P ¥t A “gowin_clkdiv2_tmp.v”, N HRAE 1P Bt fE
FARERR ST A 5

® Pt E . “gowin_clkdiv2.ipc”, F RN Z SR IP TR
o

E!

QO R PR RE S 2 VHDL, WP AR R RT AN SO JE 408 .vhd .

4.3 CLKDIV
4.3.1 [RiBNAE

UG306-1.0

CLKDIV N &b Shigs, SCHLE PSR %,
TheEfib

CLKDIV Jy sy i Bh 73 AR, Az B A N IR oAE A2 — S50 o S B
¥ 10 @4,

¥ O R R E
4-5 CLKDIV S OREE

HCLKIN ——»|
RESETN —| CLKDIV [—& CLKOUT

CALIB —»

w4
%% 4-3 CLKDIV %O+ 48
it 11 44 1/0 ik
HCLKIN Input NN R
CALIB Input CALIB ¥ N 55, % i b
CLKOUT Output P i s 5

18(102)




4 S b

4.3 CLKDIV

Hr, CALIBfES

L/

® 2 /M,
— AN TE

® 3 /A,

A LLAI IOLOGIC H1# CALIB Fe& 18, HAkThRe

B 2 D TRERITIARE—OORAL, B 180 2, 2 IRIFEN

B 2 D TR OORAL, BRRAEEZ) 120 2, 3 R

N A

® 3.5 Wiy, B A TNEEATIHE - OMRAL, BRRIHEEL 102.8 B, 7 X
VRN — A,

B 2 D TREITIRAR—UOEAL, BRI 90, 4 I —

® 4 /3,
/\ﬂ #;

® 5 ik,
— AN JE A

® 6 /)M,
— A

® 7 JrHn,

B 2 AT BRI — AL,

B 2 AT BRI OO AL,

B 2 AT BRI OO AL,

N /\ﬂﬁﬁ

® 8 ik,
— AN JE A

£ 2 AT RIS — R,

® 1 iy, WETRL

SR E

% 4-4 CLKDIV ¥4

FRURIEEL) 72 BE, 5 IRIAEE A

FRCHEEZ) 60 2, 6 iR

TR RHEEL) B51.4 FE, 7 IRIA%

BROCGHEEL 45 1%, 8 KRN

SR

H fE v

CNN e

Eitipa

DIV_MODE

1,2,3,3.5,4,5,6,7,8

WCE I SR EL

[RiEGIL

H] LB A SR A S
Verilog k.

CLKDIV uut (
.HCLKIN(hclkin),
.RESETN(resetn),
.CALIB(calib),
.CLKOUT(clkout)

);

defparam clkdiv_inst.DIV_MODE="2";

VHDL #i4k.:

UG306-1.0
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4 FEE I B 4.3 CLKDIV

COMPONENT CLKDIV
GENERIC(
DIV_MODE:STRING:="2"
);
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"

)

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

4.3.2 1P AH
IP Core Generator 71 1 8.7 “CLKDIV”, FtifiA4 {4 &7~ CLKDIV
[KIAH A5 S
IP fic &

7£ IP Core Generator FtMid, X7 “CLKDIV”, #H CLKDIV ff] “IP
Customization” &, Z%& 0@ “General” BlEHE. “Options” Mt & HE

A s HER], 4nl&] 4-6 s .

UG306-1.0 20(102)




4 FEE I B 4.3 CLKDIV

& 4-6 CLKDIV By IP Customization & O%5#3

IP Customization X
1
CLKDIV i
General
Device: GW5AT-138 | Device Version: B ‘
Part Number: GWSAT-LV138FPGE76AES | Language: [verilog |
File Name: | gowin_clkdiv Module Name: \ Gowin_CLKDIV
Create In: |f'home.Fshquie’gowin_clkdi\.r
Options I
Division Factor: |2 =
Calibration: false 52
— g hclin
Ut [
— o rese

Cancel

1. General it BAE
General it B HEH T-ECE A8 IP & it eI 55 S . CLKDIV K
General it & HEMF) 8 A1 DCE B2 {l, 6575 3.1.2 IP ] H.

2. Options At & HE
Options ECEHERH T H P B € XECE IP, Options At EAEMNE 4-6 f
TN

® Division Factor: [ 1.

® Calibration: 5 #E i ER i §E/ 2K BEIE T .
3. it B RAE

iy 127N HEE B R IP Core [WECE 25 FonIMER], Wik 4-6 Fis.
IP 4 B3

IP & B SE UG, P EIBCE S File Name dir &4 ) =430, B
BRNEC E NI4T 4

® |P it “gowin_clkdiv.v” A5E#E1) verilog fRBk, HEAEH T IP
BoE, F=A4seBi4bi) CLKDIV;

® P iR U “gowin_clkdiv_tmp.v”, S FREL IP Bitfd A
RRAR SCAF

® |PdE . “gowin_clkdivipc”, F Al in#kiZzscExt 1P #EATEC & .

UG306-1.0 21(102)
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4.4 DLLDLY

Unc B s R

4.4 DLLDLY
4.4.1 RIiBNE

#& VHDL, =4 R A SO 44 J5 488 .vhd

DLLDLY JyieP a5, {&k#E CSTEP B DLLSTEP {2 5 % A I 4
BEATREE, 15 FZ I B i 48 s S 4 e

ThaeHidk

DLLDLY #i4i CSTEP 5 DLLSTEP 7=4= % RLAH L UL, #FFIHET
CLKIN FRSE A i o SIS 3 SRS B B BEUR B E MR A

7E!

GW5A-25 Z31FANSHF Had MR

¥ O 7R R

4-7 DLLDLY i O/REE

DLLSTEP #’

CLKIN ——»|

—» CLKOUT

CSTEP78L> DLLDLY
LOADN——» ——» FLAG
MOVE —»
wONE
% 4-5 DLLDLY #0143
w4 110 ik
CLKOUT Output RS R
H &N AR, H LR RIS
FLAG Output EHE LI 1) under-flow 8% over-flow.
DLLSTEP[7:0] Input FER KA NS S, KI5 N DDRDLL.
CLKIN Input PN RS
CSTEPI[7:0] Input AR H CIU SRk i K N5 5
BH NG K
LOADN Input ® 0: MN#FHIER DK,
® 1. BN HEELE RS
HIE MRS, MOVE R BEISI 24
MOVE Input PEEIERT, REANKPRE B — AN eI 2D
K.

UG306-1.0
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4 FEE I B 4.4 DLLDLY

BYNE
%2 4-6 DLLDLY &8 /+43
¥4 SRR | BUEVEE | BRIAME Eiiipo
WE R 555
DLY_SIGN | Binary 1'v0,1'b1 | 1'b0 1'b0:'+'
1'b1: -
RERF R B
DLY_SIGN =0
DLY_ADJ Integer 0~255 0 DLY_ADJ;
DLY_SIGN =1
-DLY_ADJ
. e a , 1’b0:DLLSTEP
STEP_SEL | Binary 100,101 | 1’b0 1'b1.CSTEP
ADAPT EN | String | .FALSE™S |l wen sEn | pysm st e
TRUE
[E);N—DLY— String EngEE "FALSE" | Bzt R fdf
[FiEHE
Al DL BRI S .
Verilog #4t.:
DLLDLY uut (
.CLKIN(clkin),
.DLLSTEP(dlIstep[7:0]),
.CSTEP(cstep[7:0]),
.LOADN(loadn),
.MOVE(move),
.CLKOUT(clkout),
FLAG(flag)

);
defparam dlidly_0.DLY_SIGN=1'b0;
defparam dlidly_0.DLY_ADJ=0;
defparam dlidly_0.DYN_DLY_ EN="FALSE";
defparam dlldly_0.ADAPT_EN="FALSE";
defparam dlidly_0.STEP_SEL=1'b0;
VHDL #i4k.:
COMPONENT DLLDLY
GENERIC(

UG306-1.0 23(102)
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4.4 DLLDLY

DLY_SIGN:bit:='0";
DLY_ADJ:integer:=0;
DYN_DLY_EN : string := "FALSE" ;
ADAPT_EN : string := "FALSE" ;
STEP_SEL:bit:='0'

PORT(

);

DLLSTEP:IN std_logic_vector(7 downto 0);
CLKIN:IN std_logic;

CSTEP:IN std_logic_vector(7 downto 0);
LOADN,MOVE:IN std_logic;
CLKOUT:OUT std_logic;

FLAG:OUT std_logic

END COMPONENT;

uut:DLLDLY

GENERIC MAP(

)
PORT MAP(

DLY_SIGN=>'0,
DLY ADJ=>0,
DYN_DLY_EN=>"FALSE",
ADAPT_EN=> "FALSE",
STEP_SEL=>'0'

DLLSTEP=>dllIstep,
CLKIN=>clkin,
CSTEP=>cstep,
LOADN=>|oadn,
MOVE=>move,
CLKOUT=>clkout,
FLAG=>flag

UG306-1.0
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4 FEE I B 4.4 DLLDLY

4.4.2 1P FH

7E IP Core Generator Ffi# ¥y “DLLDLY”, FiEiA M4 fos
DLLDLY HIAH(5 EMEEL

IP B¢ 8

7£ IP Core Generator #1ii A, X “DLLDLY”, 3t DLLDLY f#) “IP
Customization” % I, Z& 5 “General” ECEHE. “Options” [t & HE
A R sHER,  anid 4-8 A

[E 4-8 DLLDLY By IP Customization & OZ5#

IP Customization *
Ryl
DLLDLY i
General
Device: GWS5AT-138 ‘ Device Version: B |
Part Number: GWSAT-LV138FPGE76AES \ Language: [verilog |
File Name: |gowin_dlld\y Medule Name: | Gowin_DLLDLY
Create In: |f'home,fshuq\fgowim_dlIdly
Options l
Delay Adjustment Options
—of cikin

Delay Sign: Positive =
Delay Mode: |Dynamic ¥
. kot i Delay Step: 0 Eli
Delay Source: |DLLSTEP ~

= =

Cancel

1. General it B HE
General it B HEFH THCE P2 AR 11 1P Soit e R AH 62 S . DLLDLY f7
General it & HE )£ FH A DCE M p2i1el, 5% 3.1.2 IP i

2. Options At & HE
Options FC & HEFH T H 7 H € XHBLE IP, Options Bt & HE 41k 4-8 Fr
TRo

Delay Sign: & ¥ ERN 5.
Delay Mode: 15 & ZE A5 5
Delay Step: W E R K

Delay Source: LR K5

UG306-1.0 25(102)
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4.4 DLLDLY

UG306-1.0

3. SRR
i I R HE B 2R IP Core FTE & 45 BoRBINER], Wl 4-8 Fion.
IP 4 B3t

IP & M E SR, 7 2E ARG E M File Name 44 1 =N 3CfF, DL
ERAEC BB EAT A4

® P &1l “gowin_dlldly.v” A 5EREH) verilog ik, RHEMH I IP fid
&, FeEsSfikr DLLDLY

® [P it AT “gowin_dildly tmp.v”, HPEREE IP Bt
A ST

® |PE A: “gowin_dlldly.ipc”, F /Al in#iz schxt IP #HATHCE .
¥
Qe B R RERE 2 VHDL, WP AR I RT AN X4 S 2808 .vhd
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5 RGN 5.1 PLL

D an

5.1 PLL

5.1.1 RIENA

AroraV FPGA 24t T8iAH¥F PLL, S 7 B ey, SRS EhmTd
NLFETYEE NS I NI B HEAT I B . A AT S S B

1= A RE

% 5-1 PLL &84t

K EYl 2

e GW5AT GW5AT-138, Bfi GW5AT-138
e GWS5AST Bf. GW5AST-138

ThEEd IR

PLL BB S5 FIHE B an e 5-1 fror.
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5 RGN 5.1 PLL

& 5-1 PLL ;i =E

ppppp

PPPPPPP

PLL A& T2 S MmN N BldtAT S g g . ARAR S, At
PR AEANFIAR L AR o 22 LR R I . CLKOUTO A
CLKFBOUT 3 HF 1/8 /NS %, CLKOUTO~CLKOUT3 37 Rfahif s iy
P 7. [FIES PLL 3 CLKOUT6 %] CLKOUT4 iy 4 ik Ik, S kF SSC
TheE, SCHREmBh 2L ERIASZIL CLKIN AT CLKOUT HI%H5% .

AT R IR RO B, AN B AR A A IR FPGA /i 2045 T
WA PR AT

PLL A] BAXH B B CLKIN JEATAE % (AR 40, 152450
LI
Fpfd=Fclkin/IDIV
. Fclkfb=Fpfd*FBDIV
3. WHEAFRKB R, VCO S i+ 5 A XAH:
® [N St
Fvco=Fclkfb*MDIV
® A St
Fvco=Fclkfo*MDIV ---- CLKFBOUT x/5:%l| CLKFB
Fvco=Fclkfb*ODIVx ---- CLKOUTx x5t %] CLKFB
4. Fclkfbout= Fvco/MDIV
RAE INMUX AT OUTMUX i A A A5, CLKOUT il i Sl it
Sy AR
® VCOin &= (INMUXiZ#KH VCO): Fclkoutx=Fvco/ODIVx
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5 R b

5.1 PLL

UG306-1.0

o000 0 [

® Bypass in 3 (INMUX #%£#K [ CLKIN):
Fclkoutx=Fclkin/ODIVx

Bypass out #:, (OUTMUX i£#:K H CLKIN): Fclkoutx=Fclkin
CAS i, (i 4): Fclkoutd= Fclkout6l'/ODIV4

Fclkin A& 54 NI CLKIN 4% ;

Fclkoutx:x=0~6, Jy 0~6 i I& f)% th i pifii % ;

Felkfb A 2 i A I CLKFB #51%

Fpfd >y PFD % kI,

IDIV. FBDIV, MDIV. ODIVx (x=0~6)A /N i 5445 ) 545 5 ¥, MV AT S i § AN 5 5
W2 KA B ) SR I A5

[1] Fclkout6 #5(1/2 6 iliE ODIV6 % Hi i h o
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5 RGN 5.1 PLL

im R EE
B 5-2 PLL 3 AR

CLKIN ——»
CLKFB ——»
RESET ——»
PLLPWD —»
RESET | —»
RESET O —*
FBDSEL —5—*|
IDSEL —%—*
MDSEL —5— - CLKOUTO
MDSEL_FRAC —75—*1
ODSELO —75—>|
ODSEL1 —75—>| - CLKOUT2
ODSEL2 —75—>|
ODSEL3 —75—>|

~Nt o O

|

CLKOUT1

~N N~

— CLKOUT3

~

ODSEL4 —75—] PLL > CLKOUT4
ODSEL5 —75—*
—— CLKOUT5
ODSEL6 —75—*
ODSELO_FRAC —753*] L » CLKOUTS6
DTO —77 ™
—— CLKFBOUT
DTL —75 >
DT2 —75 >
DT3 —7 ™ —— LOCK

i

ICPSEL —7% >
LPFRES —75 ™
LPFCAP —75 >
PSSEL 3
PSDIR —™
PSPULSE —*
ENCLKO —*
ENCLK1L —*

ENCLK2 —™
ENCLK3 —™
ENCLK4 —*
ENCLKS —™]
ENCLK6 —™]
SSCPOL —™
SSCON —™

SSCMDSEL —75 ™
SSCMDSEL_FRAC —75™

w(['o
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5.1 PLL

UG306-1.0

wmOANTA
%= 52 PLL O3
i 144 /0 HiA
CLKIN LN =T LTPN
CLKFB LITPN SRR TN
RESET LTPN PLL &M f5S, EMsurdalk, mirai.
PLLPWD B ﬂngamwnEﬁ,ﬁ@M%%pwmﬂwm,%%
FE M
e £ AN _'é;'— NP 2 s __‘l"- 7] C]‘\]
RESET | A # IDIV ) PLL &5 67, s FARG, — BT P
A .
S 7 ODIV I/ 5 ik, s AR, — AT W
RESET_O G e,
O A .
, N BhEsYEH| FBDIV HUE, JEMl 0~63, FBDIV SLfafE N
FBDSEL[5:0] | %I\ 64-FBDSEL .
NIESS 2 , i 0~63, SZBRAE N 64-
IDSEL[5:0] s ShAFEH] IDIV BUE, Yo 0~63, IDIV SERR{E A 64
IDSEL.

_ N EhAFEH] MDIV 50Ul , JEFE 0~126,MDIV SZhRME N
MDSEL[E:0] | i\ 128-MDSEL, E MDIV i 2~128.
MDSEL_FRA i A AT MDIV /NEUE, 3&EH MDIV 2556l 2~127,
C[2:0] W ANECEUE 1/8.

. ” B ODIVO #4(HE, SEH 0~127, ODIVO 52pr
ODSELO[6:0] | %A (9 128-ODSELO.
ODSELO_FR | .. 5 FA& ] ODIVO /NEHUE, 1&H ODIVO %46
ACI[2:0] b 2~127 /NECHAE 1/8.

. " A FEH] ODIVA BUE, i 0~127,0DIVA SEFRE N
ODSEL1[6:0] | %A 128-0DSEL1.

. " ShAPEH] ODIV2 BUE, il 0~127, ODIV2 SZRR{H A
ODSEL2[6:0] | HiA 128-ODSEL2

_ " ZhAsFE ODIV3 HUH, JiF 0~127, ODIV3 SEhri N
ODSEL3[6:0] | %A 128.0DSEL3

. ~ ShAFEH] ODIV4A BUE, il 0~127, ODIV4 SZRR{E A
ODSELA[6:0] | #iA 128-ODSEL4.

_ " 7] ODIVS U, i 0~127, ODIVS SLBrE N
ODSELS5[6:0] | %A 128.0DSELS

. ~ A EH] ODIV6 BUH, il 0~127, ODIV6 SZBR{H A
ODSEL6[6:0] | i 128-ODSELG.
DTO[3:0] LTPN AR CLKOUTO 1 553t
DT1[3:0] LTPN AR IEH] CLKOUT K 575t
DT2[3:0] TN ENAWOETEH] CLKOUT2 1154 He
DT3[3:0] LN BNAMIAER] CLKOUT3 i 5 L

S N DA 7 Nr Nrlo F14s

ICPSEL[5:0] | i\ AR ICP HJE /N, HL It Bl 25 B 36 KT 38 K (i

N 0 I LR BN
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UG306-1.0

B4 /0 ik
FA&1H| LPFRES K/, RES BUETE B /NN
LPFRES[2:0] | % z g e
201 | #A | Ro-R7,RO M R Gk, R7 AR TR
5 j‘tx 7% ) Sl A
LPECAP[1:0] | A &S| LPFCAP K/, CAP BUETLEE fH /NN
C0~C2,
PSDIR LTTPN B AL AL S 5 )
PSSEL[2:0] N B HIAA FL B I IE k5
PSPULSE LTTPN Bl AT HI AL RS B B 8 Rk
" BASTEHEE O B i Al e, AR P sh A Re ] A
ENCLKO N i 75 #4528 CLKOUTO_EN="TRUE”.
ENCLK1 — BATEHEE 1 B2 A Re, AR FH sh A RE ] A
B i 7 # 4 2% CLKOUT1_EN="TRUE”.
" BNSEHEE 2 Weh A RE, A AR FHsh SR [F]
ENCLK2 A i % #4554 CLKOUT2_EN="TRUE”.
" BSEREE 3 W eh A RE, A AR FHsh SR [F)
ENCLK3 A i % #4554 CLKOUT3_EN="TRUE”.
" BATEHEE 4 B A RE, AR P sh AR A
ENCLK4 A i 7 45 2 3 CLKOUT4_EN="TRUE”.
A BASTEHEE 5 BB H A e, 25 AR F s 2548 5 U =] s
ENCLKS WA | s CLKOUTS_EN="TRUE”
" BSEHEE 6 Wi Al e, A AR FHsh SR [F]
ENCLK6 A i 7 #4528 CLKOUT6_EN="TRUE”.
TG timing (SRR IERCE -
SSCPOL I\ ® 0: CLK Rising Edge
® 1: CLKFalling Edge
SSCON LTTPN st SSC ffige
SSCMDSEL A1 SSC MDIV BEEHE, 1 SSC MDIV  SEZBRME
ool Ul s | 6l 16~24 (i Fpfd J 50M). 32~48 (57 Fpfd
’ A 25M), SSC MDIV s:FR1E A 128-SSCMDSEL.
ERnOoy T | BN | il SSCMDIV AU, AN 118,
CLKOUTO A H 0 JEIER P (BRI
CLKOUT1 Lingan 1 3@ TE g
CLKOUT2 o 2 I B
CLKOUTS3 Lingan 3 JEIE I
CLKOUT4 A H 4 JEIE BB
CLKOUT5 Lingan 5 JEIE I
CLKOUT®6 A H 6 JHE i
CLKFBOUT | #i S il
LOCK e PLL #i5Efa7s:
® 1. %J'liﬁ
® O: yi@ﬁ
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5 RGN 5.1 PLL

BYNE
£ 5-3 PLL 88N 43
¥4 HE B G BRINE ik
FCLKIN string "10"~"400" | "100.0" S I B S (MHZ)
SV ER AV W S
DIV_SEL integer | 1~64 ’ IDIV P S A KA B, 0 RS BR AL
N 1~64.
IDIV 5345 R H A 42 S Bk sh A il
) ) (EReprtes
DYN_IDIV_SEL | string ..;EBS'?E:. "FALSE" | ® FALSE: ##, Eli#ESH
IDIV_SEL;
® TRUE: zh#, HIEF(5'5 IDSEL.
. FBDIV 73Sl R R A B, 0 R S FREL
FBDIV_SEL integer 1~64 1 1% 1~64.
FBDIV 75 R B A 2 | S B alish &%
ilfEREpvE=s
DYN_FBDIV_SE : "TRUE", " . | ® FALSE: #&, REHESH
L string "FALSE" FALSE FBDIV_SEL;
® TRUE: zhd, HIEHFES
FBDSEL.
ODIVO_SEL integer 1~128 8 ODIVO 7335 RECEH S E
(E)E'VO—FRAC—S integer | 0~7 0 ODIVO 44 R ¥ N A VL
ODIVO 7355 R E A 1 1 S Bl s 4%
ilfEREpvE=s
DYN_ODIVO_SE , "TRUE", " . | FALSE: ##%, HliE&#=%0 ODIVOSEL
L string "FALSE" FALSE"™ | 41 ODIVOFRAC_SEL:
TRUE: zh#s, EliE$#(5 5 ODSELO A
ODSELO_FRAC.
ODIV1_SEL integer 1~128 8 ODIV1 /M R B A E
ODIV1 /34l R A A FE | S Haliah &
HiME T ik
DYN_ODIV1_SE : "TRUE", " . | ® FALSE: &, RUEHESH
L string "FALSE" FALSE ODIV1_SEL;
® TRUE: zh#:, HIEHES
ODSELA1.
ODIV2_SEL integer 1~128 8 ODIV2 /M A S SR E
ODIV2 7355 R HU A 1 1 2 Bl s 4%
RS pres
DYN_ODIV2_SE : "TRUE", " . | ® FALSE: ##, HIEESH
L string "FALSE" FALSE ODIV2_SEL;
® TRUE: zha, HIEHES
ODSEL2.
ODIV3_SEL integer 1~128 8 ODIV3 74l R AU AW E
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4 it H A ¥ BME P
ODIV3 75l # i A1 6| S B Eish 5%
HlE Tk
DYN_ODIV3_SE | _. . "TRUE", \ . | ® FALSE: #s, HIiLfEsH
L string "FALSE" FALSE ODIV3_SEL;
® TRUE: zha, HIEHFES
ODSEL3.
ODIV4_SEL integer | 1~128 8 ODIV4 44 R Hi A5 1 8
ODIV4 735l 5 B A4 i S HEish %
HilE Tk
DYN_ODIV4_SE | _ "TRUE", . . | ® FALSE: ##s, Hli&#Z¥
L string "FALSE" FALSE ODIV4_SEL;
® TRUE: zh#, HIEFES
ODSEL4.
ODIV5_SEL integer 1~128 8 ODIV5 73 il S E S W E
ODIV5 734 5 B S 4 i 2 H Eish &%
S Bk
DYN_ODIV5_SE | _,. "TRUE", . . | ® FALSE: #i%s, Wik#Z¥
L string "FALSE" FALSE ODIV5_SEL;
® TRUE: zi#, HIER(ES
ODSEL5.
ODIV6_SEL integer | 1~128 8 ODIV6 434 A Hi s % B
ODIV6 75 R i A1 H| S ek 5%
S Bk
DYN_ODIV6_SE | _. . "TRUE", \ . | ® FALSE: #7s, HIik#ZH
L string "FALSE" FALSE ODIV6_SEL;
® TRUE: zh#&:, HIEHES
ODSELS.
MDIV 73 2 EF S5 6 240
ERAIES Gl fERE Pt
" " " ", = j< N Z ¥
DYN_MDIV_SEL | string \TRUE", ‘FALSE" | ® "FALSE": iy, HIELFEZH
FALSE MDIV_SEL A MDSEL_FRAC:;
® "TRUE": #h#, RIIEF(ES
ODSELS.
MDIV_SEL integer 2~128 8 MDIV 75 R B B i S W E
MPIV_FRAC_SE | string 0~7 0 MDIV 4547 50 N b A5 B
. "TRUE", " ] SR S AN ob
CLKOUTO_EN | string . : TRUE O S JE BN ol A
FALSE
. "TRUE", ; ; N~ ol
CLKOUT1_EN string " " FALSE 1 JETE B A e
FALSE
. "TRUE", " " S A ok
CLKOUT2_EN | string . : FALSE" | 2 j i fligy i f g
FALSE
. "TRUE", ; ] N .
CLKOUT3_EN | string . : FALSE" | 3 it iy b (i e
FALSE
UG306-1.0 34(102)




5 R b

5.1 PLL

SR

xH

H fEL v

FRIME

Eitipa

CLKOUT4_EN

string

"TRUE",
"FALSE"

"FALSE"

4 JETEN B da i RE

CLKOUT5_EN

string

"TRUE",
"FALSE"

"FALSE"

5 3t IE Ny AL g

CLKOUT6_EN

string

"TRUE",
"FALSE"

"FALSE"

6 3t IE NPy AR e

DYN_DTO_SEL

string

"TRUE",
"FALSE"

"FALSE"

0 JHIE 7 Lo F S i S B Eish 51

ik EReprtes

® FALSE: #i&s, HIEFEZHL
CLKOUTO DT DIR &
CLKOUTO_DT_STEP;

® TRUE: #h%, Hli%k#{s5 DTO.

DYN_DT1_SEL

string

"TRUE",
"FALSE"

"FALSE"

1 JBIE S RO SR S s S 1

K EREpuEE

® FALSE: #i%s, HIEFEZHL
CLKOUT1_DT_DIR &
CLKOUT1_DT_STEP:

® TRUE: 3%, Hli%kf(=5 DT1.

DYN_DT2_SEL

string

"TRUE",
"FALSE"

"FALSE"

2 818 |5 7 O B S S EE & 1%

IR EREp s

® FALSE: &4, HIE#FEZH
CLKOUT2_DT _DIR &
CLKOUT2_DT_STEP:

® TRUE: zh#s, HIERES DT2.

DYN_DT3_SEL

string

"TRU E"’
"FALSE"

"FALSE"

3 @I S LR ER ST S B aish &1

HiME ik

® FALSE: #i#s, HIEFEZHL
CLKOUT3_DT DIR &
CLKOUT3_DT_STEP:

® TRUE: zh4s, HlESRES DT3.

CLKOUTO_DT_
DIR

binary

1'b1, 1'b0

1'b1

0 JHE o5 7% EEEF S TR 7 1)

® 1'b1:+ LI, LLETHERXFE
FEUE, RN BRI

® 1'b0: - Sastbiisl, PLUREEX TN
BLdE, R ETHE.

CLKOUT1 DT
DIR

binary

1'b1, 1'b0

1'b1

1 I 5 2 LR AT 7 1)

® 1'b1:+ 5L, DL EFHEXFF
RFEE, RN R

® 1'b0:- H&=D, DURFRIESTHN
FE, R TR

CLKOUT2_DT_
DIR

binary

1'b1, 1'b0

1'b1

2 JHIE o5 7 B ERES O 77 1A

® 1'b1:+ LN, DL ETHEXTF
FEHE, EEN BRI

® 1'b0:- LD, LUTRREN T A
SLE, WEELTHIT.
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SR i H fEL v FRIME Eitipa

3 JHIE o5 ERS SO 7 )
® 1'b1:+ LI, PLETHEXTF

8:-I§OUT3—DT— binary | 1b1, 100 | 1'b1 JodvE, R A

® 1'00:- G, LUREIEXSE AN

B, AR BT

CLKOUTO_DT_ |, 01.2.4 0 08I & L FSMIAL K, P
STEP 9 1S 50ps.
CLKOUT1_DT_ |. 1 HIE A SR, R
STEP integer 0,1,2,4 0 50ps.
CLKOUT2 DT_ |. 2 B e ESHOR K, P
STEP integer 0,1,2,4 0 50ps.
CLKOUT3 DT_ |, 0124 0 3BT T HESMIAL K, B
STEP 9 e 50ps.

ODIVO iy N\ IR vk 4%
CLKO_IN_SEL binary 1'00,1'b1 1'b0 ® 1'b0: >k H VCO fith

® 1'b1: Htiiep53 Kk H CLKIN

O JE T& fa HH IR YR
CLKO_OUT _SEL | binary 1'b0, 1'b1 1'b0 1'b0: 3K H ODIVO it

1'b1: fay i B 55 ok B CLKIN

ODIV1 it NI ok Y5k %
CLK1_IN_SEL binary 1'00,1'b1 1'00 ® 1'b0: >KH VCO fith
® 1'b1: i eh3% >k H CLKIN

1 3T A S St Y 3k 4
CLK1_OUT_SEL | binary 1'b0, 1'b1 1'b0 ® 1'v0: K ODIVA #id
o 1'b1: HyHIWEh52E8 K H CLKIN

ODIV2 % NIt fe 5%k 1
CLK2_IN_SEL binary 1'60,1'b1 1'b0 ® 1'v0: KH VCO #ith
® 2'b1: MBS R B CLKIN

2 I H R YR e
CLK2_OUT_SEL | binary 1'b0, 1'b1 1'b0 1'b0: 3k H ODIV2 %t
1'b1: Fr N Ah 52 8% 5k 1 CLKIN

ODIV3 % NI ehske Yk 3
CLK3_IN_SEL binary 1'b0, 1'b1 1'b0 ® 1'b0: kH VCO it
® 1'b1: KT #h52# K B CLKIN

3 I H A R YR R
CLK3_OUT_SEL | binary 1'b0, 1'b1 1'b0 ® 1'b0: K H ODIV3 [ H
® 1'b1: A 855 Mk H CLKIN

ODIV4 i NI eh ke Yk 3¢
2'b00, 200 ® 2'b00: kH VCO #i
2'b01,2’b10 ® 2b01: ZHREH CLKCAS 6

® 2'b10: i #h 5284k [ CLKIN

CLK4_IN_SEL | binary
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R4 i) B A Y A IR

4 ST iy I e Y
CLK4_OUT_SEL | binary 1'b0, 1'b1 1'00 ® 1'b0: >k H ODIV4 ¥t

® 1'b1: i HIE £ 5%#%>k H CLKIN

ODIV5 iy NI e ke s % 3%
CLK5_IN_SEL | binary 1'b0, 1'b1 1'b0 ® 1'b0: K H VCO #ith

® 1'b1: iP5k EH CLKIN

5 JHIE Hy H R YR IR PR
CLK5_OUT_SEL | binary 1'b0, 1'b1 1'00 ® 1'b0: >k H ODIV5 [t

® 1'b1: iP5k EH CLKIN

CLKFB kst %

: "INTERNAL", | "INTERN | ® INTERNAL: k[ N CLKOUT

CLKFB_SEL string "EXTERNAL" | AL" i

® EXTERNAL: K[ 4MN#ME 5 i
DYN_DPA_EN string ..EEESEE:. "FALSE" | ZhsAHFE R Ad fE
88}%‘;?—%— integer 0~127 0 O JBIEAHFE LR B SR
CLOUTOPEF |integer | 0~7 0 0 MR A 4 B
géﬁ%%TELPE‘ integer | 0~127 0 1 EIE AR A B B
CLKOUTT_PEF | integer | 0~7 0 1 R A A R
8I(_)KA|O?%'II;2_PE_ integer 0~127 0 2 MBS E
CLKOUTZPEF | integer | 0~7 0 2 ST A 4
8(L)KAOR%E3—PE— integer 0~127 0 3 BIEAHH SR E
CLKOUTS_PE_F | integer | 0~7 0 3 SERHI A A R B
CLKOUTE PE_ | integer | 0~127 0 4 TR A
CLOUTAPEF |integer | 0~7 0 4 AR RO & % B
85&%&5—%— integer 0~127 0 5 BEMABH SR E
&L; OUTS_PE_F integer 0~7 0 5 BIEMABMIARSEE
&L)KAOR%TE(;—PE— integer 0~127 0 6 HIEMHIRFRSRE
CEOUTOPEF linteger | 0~7 0 6 M MR &R R

. “TRUE","FAL 0 JBIEANNL R B S H S5
DYN_PEO SEL | strin Mt “FALSE" N,
—FEU_ g SE S Eh A TS Bk
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H fEL v

FRIME

Eitipa

® "FALSE": #i&, RBIEHFESH
CLKOUTO_PE_COARSE #iI
CLKOUTO_PE_FINE;

® '"TRUE": zh#, Btk DPA h#&1(E
S (PSSEL. PSDIR #i1 PSPULSE)
KPR R
DYN_DPA_EN="TRUE".

DYN_PE1_SEL

string

“TRUE","FAL
SE"

“FALSE"

1 BB AL R ST S5

ARG SRR

® "FALSE": #its, HIEHFESH
CLKOUT1_PE_COARSE #i
CLKOUT1_PE_FINE;

® "TRUE": zi%s, HIik$¥: DPA zh&1fE
5 (PSSEL. PSDIR #l1 PSPULSE)
HKSZHL, [R5
DYN_DPA_EN="TRUE".

DYN_PE2_SEL

string

“TRUE","FAL
SE"

“FALSE"

2 JEIE AR AR F S S 5

B NIE Tk

® "FALSE": #i&, RIEHFESH
CLKOUT2_PE_COARSE #i
CLKOUT2_PE_FINE;

® "TRUE": zI%, HJiEF: DPA zh4&1(E
5 (PSSEL. PSDIR #l1 PSPULSE)
KSLHL,  [FIR
DYN_DPA_EN="TRUE".

DYN_PE3_SEL

string

“TRUE","FAL
SE"

“FALSE"

3 IHEIE AL B F S S

BB HIE Tk

® "FALSE": &, HIEHEZSH
CLKOUT3_PE_COARSE #
CLKOUT3_PE_FINE;

® "TRUE": %, HJiEF: DPA 2415
2(PSSEL. PSDIR #I PSPULSE)
RSLHL,  [FI 7R
DYN_DPA_EN="TRUE".

DYN_PE4_SEL

string

“TRUE","FAL
SEII

“FALSE"

4 JEIE AR AL B ST S

BTG 5L

® "FALSE": &, HIEHEZSH
CLKOUT4_PE_COARSE #i
CLKOUT4_PE_FINE

® '"TRUE": #%, HIiLit DPA Zia (s
2(PSSEL. PSDIR #1 PSPULSE)
RSB, IS
DYN_DPA_EN="TRUE".

DYN_PE5_SEL

string

“TRUE","FAL
SE"

“FALSE"

5 JHIE AR I B S R S 4
ARG T ik
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¥4 gyt B Y BRIME it
® '"FALSE": %, HIiHEsH
CLKOUT5_PE_COARSE #1
CLKOUT5_PE_FINE;
® "TRUE": Zi%s, R+ DPA &S
Z(PSSEL. PSDIR #iI PSPULSE)
RS, RN
DYN_DPA_EN="TRUE".
6 JEIE AN R B S S5
BN ARG T ik R
® '"FALSE": #i#, RIEHRZSH
« " CLKOUT6_PE_COARSE #1
DYN_PE6_SEL | string R CLKOUT6_PE_FINE
® "TRUE": %, R+ DPA &S
S (PSSEL. PSDIR #1 PSPULSE)
R SEHLIR] N 75
DYN_DPA_EN="TRUE".
0 ifi&(ODIV0=2~128) & %
VAL R
® "FALSE": 50% 545tk
_ “TRUE""FAL | . .| ® "TRUE": DYN_PEO_SEL="TRUE"
DEO_EN string SE" FALSE I} % & CLKOUTO_PE_COARSE #i!
CLKOUTO_PE_FINE f£ falling
edge, BNAAHALHEAEA rising
edge, LB 57 L% (falling
edge - rising edge).
1 38iE (ODIV1=2~128) 5 5%t
TR AT R
® "FALSE": 50% 5745tk
« " ® "TRUE": DYN_PE1_SEL="TRUE"
. TRUE""FAL | . " — ==
DE1_EN string SE" FALSE i} 1% % CLKOUT1_PE_COARSE #1
CLKOUT1_PE_FINE {f A falling
edge, BAEMALEEAEA rising
edge, SEIBNA &7 LA #E (falling
edge - rising edge).
2 iBi&(0ODIV2=2~128) i % H
TR AT R
® "FALSE": 50% 5745tk
_ “TRUE" "FAL | . .| ® "TRUE": DYN_PE2_SEL="TRUE"
DE2_EN string SE" FALSE 1% % CLKOUT2_PE_COARSE
A CLKOUT2_PE_FINE {4 falling
edge, AL IAEEAEN rising
edge, SEIBNA &7 LA % (falling
edge - rising edge).
« "o 3 ili&(ODIV3=2~128) 5 %4 H
DE3_EN string STS.UE "FAL | wpALSE” ualg{;ﬁg )
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H fEL v

FRIME

Eitipa

® "FALSE": 50% /775t

® "TRUE": DYN_PE3_SEL="TRUE"
% B CLKOUT3_PE_COARSE
A1 CLKOUT3_PE_FINE £ A falling
edge, ZNAHALEESEA rising
edge, SKHLZNAS L7 L% (falling
edge - rising edge).

DE4_EN

string

“TRUE","FAL
SE"

“FALSE"

4 j@1E(ODIV4=2~128) 5 7 Lt

TR RE

® "FALSE": 50% 575t

® "TRUE": DYN_PE4 SEL="TRUE"
X E CLKOUT4_PE_COARSE
1 CLKOUT4_PE_FIN 14 falling
edge, AiGrBhAHHALIEENE N
rising edge, SCELENAS 7S LLiEE
(falling edge - rising edge).

DE5_EN

string

“TRUE","FAL
SE"

“FALSE"

5 ifiiE(ODIV5=2~128) i = L

AL RE

® "FALSE": 50% 575 Lt

® "TRUE": DYN_PE5 SEL="TRUE"
i} %% CLKOUT5_PE_COARSE
H1 CLKOUT5_PE_FIN 1£ 5 falling
edge, ZNAHALIFREAEA rising
edge, SEILANA (5 725 L IHEE (falling
edge - rising edge).

DE6_EN

string

“TRUE","FAL
SE"

“FALSE"

6 iHiE(ODIV6=2~128) 5 ==k

HEEAERE

® "FALSE": 50% 575 Lt

® "TRUE": DYN_PE6_SEL="TRUE"
i i%E CLKOUT6_PE_COARSE
1 CLKOUT6_PE_FIN 1£ 4 falling
edge, BNAAHALIHEAEA rising
edge, LB 5 LR # (falling
edge - rising edge).

RESET_|_EN

string

"TRUE",
"FALSE"

"FALSE"

fiResh&{E 5 RESET_I, ¥ 5 Z 46
RESET_| i, &k izZ 8N
TRUE.

RESET_O_EN

string

"TRUE",
"FALSE"

"FALSE"

HREsNA 55 RESET_O, # %2 {#
RESET O sill, k%S5 N
TRUE.

DYN_ICP_SEL

string

"TRUE",
"FALSE"

"FALSE"

ICPSEL #1513 Esh &5 51k

#

® FALSE: &4, HIE#HZHL
ICP_SEL;
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¥4 it HUE Y BRINE IR
® TRUE: #i&, WkHEAERES
ICPSEL.
ICP Hijigh S E
® 6'bXXXXXX: FRHf2HEhTE)
ICP_SEL binary 6'b000000~6' ~ »
b111111 X ® 6'b000000~6'b111111: M| & HH
TR, AR B SR A
W
LPFRES #l1 LPFCAP #i&5H%
Kl sh B4 HE ikt
. "TRUE", " « | ® "FALSE": &4, RlIEHF2%
DYN_LPF_SEL | st . g FALSE
- stnng FALSE LPF_RES #I LPF_CAP;
® '"TRUE": #%, REFEHHEES
LPFREST #il LPFCAP.
LPRRES % &
, , ® 3'bXXX: FRHASHIIIHIFRE
LPF_RES binary | o qae 200 | 3XXX %S
® 3'b000~3'b111: FIJ/" 4 T BB HH
P2 AR 5 B S B
LPF_CAP binary 2'b00~2'b10 | 2'b00 LFPCAP &5 4
. "TRUE", " n fa
SSC_EN string "EALSE" FALSE SSC fifife
IR AnEs (DIV), F T3t N PLL B A AR BhAER . %
AR ST LU i 1 IDSEL ZhZS %, thnf LLdit 244 IDIV_SEL #4
WEE, X RUWIER 5-4 Fiase
IDIV {53 [T IDSEL 2 []ff15% % 4 IDSEL=dec2bin(64-IDIV).
£ 5-4 IDIV MR X FR
IDSEL[5:0] (h#) IDIV_SEL(#%) IDIV SEZFrfE
111111 1 1
111110 2 2
111101 3 3
111100 4 4
111011 5 5
111010 6 6
111001 7 7
111000 8 8
110111 9 9
000000 64 64
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FBDIV 73 4ids T B G 5 . S IR E0] LLidid m 1 FBDSEL
AR, Wl Ll 24 FBDIV_SEL S R%, XN K RUWE 5-5

N

FBDIV {f 53 1 FBDSEL 2 [i]ff)2% % FBDSEL=dec2bin(64-FBDIV)

% 5-5 FBDIV 3R X%

FBDSEL [5:0] (&%)

FBDIV_SEL (#2%)

FBDIV SERrE

11111

111110

111101

111100

111011

111010

111001

111000

110111

Ol Nl W|IN| -~

|| N[O |Dh[W|IN|~

000000

ODIV #7434, O JEIE SCRFE B AN 405 1~6 JEIE N 3 FF
BRI ST 0 \IE, 1Z M AREAT LUE ODSELO A1
ODSELO_FRAC #h&i%, tnlifid 2% ODIVO_SEL Al
ODIVO_FRAC_SEL #& 1A%, BE AT N KR WK 5-6 Fin, MY
IIARAR B N R UNFK 5-7 FTm .

ODIVO #4{d 531 H ODSEL Z [H] )% %y ODSELO=dec2bin(128-

ODIVO ##{H).

2 5-6 ODIV0 ¥ o 5hix R

ODSELO [6:0] (%)

ODIVO_SEL (F#&)

ODIVO % {8

1111111

1111110

1111101

1111100

1111011

1111010

1111001

1111000

1110111

Ol N[l W|IN| -~

Ol Nojoa|h|lW|N|~—~

0000000
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ODIVO /Nt 5% 1 ODSELO_FRAC Z [aJ )% 5N
ODSELO_FRAC=dec2bin(7-ODIV0 /N{8/0.125), HIERH 4k
[2~127 N A B R 3T 1~6 @i, ODIV 34 7% m) LLidE it
ODSELx(x=1~6)Z1Z5 %, A7 LLidid 24 ODIVX_SEL(x=1~6)i# 7
B, XRNOGR AT SE 0 MIE 1 REE 4, R 5-6.

& 5-7 ODIVO /N 53553t A&
ODSEL_FRAC[2:0] (%) | ODIVO_FRAC_SEL (#%) | ODIVO /Nl
111 0 0*0.125=0
110 1 1*0.125=0.125
101 2 2*0.125=0.25
100 3 3*0.125=0.375
011 4 4*0.125=0.5
010 5 5*0.125=0.625
001 6 6*0.125=0.75
000 7 7*0.125=0.875

MDIV. CLKFB 438 28/E 5 FBDIV 2518l %45 # 2 5 B fn
KM, 5t 1 MDSEL At MDSEL_FRAC ZhZ5 1% 7] L@t 2%
MDIV_SEL #1 MDIV_FRAC_SEL #2105, BHUMH R B0 R % Rl
5-8 iz, /NI R BN N Ok R R 5-9 TR

& 5-8 MDIV BN x R X HR

MDSEL [6:0] (#hZ%) MDIV_SEL (##) MDIV #2%{{F

1111110

1111101

1111100

1111011

1111010

1111001

1111000

Ol N| ol wWIDN
Ol N[fojoa|b|jlw|DdN

1110111

0000000 128 128

MDIV #4({E 5t 11 MDSEL 2 [8] ()55 &y MDSEL=dec2bin(128-
MDIV #%14), H MDIV BUETERI N[2~128].

= 5-9 MDIV M SHFT R X B

MDSEL_FRAC[2:0] (%) | MDIV_FRAC_SEL(%#) | MDIV /Nifl

111 0 0*0.125=0

110 1 1*0.125=0.125
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MDSEL_FRAC[2:0] (#IZ%) | MDIV_FRAC_SEL(##) | MDIV /N¥ifti
101 2 2*0.125=0.25
100 3 3%0.125=0.375
011 4 4*0.125=0.5

010 5 5%0.125=0.625
001 6 6*0.125=0.75
000 7 7%0.125=0.875

MDIV /NUfE 5 11 MDSEL_FRAC 2 [8] /)55 %
MDSEL_FRAC=dec2bin(7-MDIV /N§{£/0.125) , HAEREE I 0~[2~127]
ISf /NSO BRA A 28
LiEtivATEL

PLL AL RS RS MBS AR 7 50, H 0~6 il IE I S A AL
PR, DL MDIV #ETE N FEAE, AR 248 ODIVO~6 AHX) T MDIV [F)4H
%ZO

FrAS MR S8 % B 2% CLKOUTx_PE_COARSE #1
CLKOUTx_PE_FINE(x=0~6)k3Z31,

BAMAL IR L (55 PSSEL. PSDIR. PSPULSE >ksz#il. PSSEL
Tk tiEiE, PSDIR HT#Hlnaim (e, — 4 PSPULSE ikt T
F£35 DYN_FINE hn/9k 1, DYN_FINE ik Fuiht DYN_COARSE i 1
ook 1 #/E, H+ DYN_COARSE 1t/ T ODIV.

AL R A T

PS=(COARSE+FINE/8)/ODIV*360, PS ji[[0,360)

0 j#iE ODIV=0DIVO0 #%({H+ODIVO /NfE, 1~6 idiE ODIV 1Y #E
%ﬁ’fﬁo
!
® DYN_FINE A1 DYN_COARSE # 1 DPA AN #5155, @ik PSSEL. PSDIR.

PSPULSE fi¢ &4, HAEM M CLKOUTx_PE_COARSE #il CLKOUTx_PE_FINE

*ﬁ[:
® 3t COARSE HiI FINE fi 1) e 35 5 2 Bl 45 1 8 2 5 S IEAE HI T AH A7 1 B 1 1

® AL VHEE H R 2 AR VCO Wit ¥, %I Bypass in B CAS #2x(, AL % A A&
HH# ¥ & FINE 4 0.

SR

PLL 2L H S Feal S REE, H 0~6 miEy ke, Hasbhw
T

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

Hr falling edge M7 B HEFSHE R E JUE, & XN DUTY, rising
edge M7 B HBI A E R PHASE g, DYN_FINE I
DYN_COARSE 7t DPA /#AFIN#{E 5. DUTY Al PHASE Kt R A
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R (B 1 IEIE )
DUTY=(CLKOUT1_PE_COARSE+CLKOUT1_PE_FINE/8)
PHASE=(DYN_COARSE1+DYN_FINE1/8)

IR e A = &
DUTY>PHASE,Duty cycle=(DUTY-PHASE)/ODIV1

e
# DUTY<PHASE,Duty cycle=(DUTY-PHASE)/ODIV1+1
ODIV=1 If AL A Gt iiE, S tEE N 50%;

ODIV>=2 I, DUTY-PHASE A3 #F(-0.5,0.5).Z [A] H1E ;

7 7 LA B B R X VCO T, Xf Bypass in 8k CAS #5X, A e o = b iff]
B, HUEWRERN, W ODIV(>2) 87 iny, 54 EEAN & 50% (& Hi-F <k i ~F,
B %5 LN T 50%).

gl kgl

PLL 52 LU SR S sl S AR 807 0, H R 0~3 liE
A HE R, I E A OB T AT AR S B Mﬁﬁﬁ?’ﬂm
I, R RERIERERE, 5 R N ﬁéﬁﬁﬁﬁﬁfbo i, AT BTG AE
I, AN BARIERME IR 5-10 Fras(BA 1 838 )

o
o
¥E
°
°
°

% 5-10 PLL =LA AR
e e 75 H R
DT1[3:0] CLKOUT1_DT _DIR | CLKOUT1_DT_STEP
0111 0 0
0110 1 -50ps

1'b0
0101 2 -100ps
0011 4 -200ps
1111 0 0
1110 1 +50ps
1'b1
1101 2 +100ps
1011 4 +200ps
e 0. 1 JEIE S AR R Bh, X 1 R e AT S S Lo, B
HIEN SN2, BARK Pk 5-3 A& 5-4 Fras o
& 5-3 ifiE 1 A=ERBR FE@ESER 1'b1, $H 1)
clkouto . 1 $ $ §
Fhpt
CLKOUTA $ T + 4 | 4
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B 5-4 il 1 SEREARFE REESER 100, $8A1)
. S . N e T .

CLKOUTO

CLKOUTH

[RIEGIE

—pPy—

+_

Al DL BB Sk JEE
Verilog #il4k:

PLL uut (
LOCK(lock),

.CLKOUTO(clkout0),
.CLKOUT1(clkout1),
.CLKOUT2(clkout2
.CLKOUT3(clkout3
.CLKOUT4(clkout4),
.CLKOUT5(clkout5),

)
)
),
)
)
)

.CLKOUT®6(clkoutb),
.CLKFBOUT(clkfbout),
.CLKIN(clkin),

.CLKFB(clkfb),

.RESET (reset),
.PLLPWD(pllpwd),
.RESET_I(reseti),
.RESET_O(reseto),
.FBDSEL(fbdsel),
IDSEL(idsel),
.MDSEL(mdsel),
.MDSEL_FRAC(mdsel_frac),
.ODSELO(odesl0),
.ODSELO_FRAC(odeslO_frac),
.ODSEL1(odesl1),
.ODSEL2(odesl2),

.ODSEL3

odesl|3),

.ODSEL5(odesl5),
.ODSEL6(odesl6),

(

(

(
.ODSEL4(odesl4),

(

(
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ICPSEL(icpsel),

.LPFRES(Ipfres),

.LPFCAP(Ipfcap),

.PSSEL(pssel),

.PSDIR(psdir),

.PSPULSE(pspulse),

.ENCLKO(enclk0),

.ENCLK1(enclk1),

.ENCLK2(enclk2),

.ENCLK3(enclk3),

.ENCLK4(enclk4),

.ENCLK5(enclk5),

.ENCLK6(enclk6),

.SSCPOL(sscpol),

.SSCON(sscon),

.SSCMDSEL (sscmdsel),

.SSCMDSEL_FRAC(sscmdsel_frac)
);
defparam uut.CLKO_IN_SEL=1'b0;
defparam uut.CLKO_OUT_SEL=1'bO0;
defparam uut.CLK1_IN_SEL=1'b0;
defparam uut.CLK1_OUT_SEL=1'b0;
defparam uut.CLK2_IN_SEL=1'b0;
defparam uut.CLK2_OUT_SEL=1'b0;
defparam uut.CLK3 IN_SEL=1'bO0;
defparam uut.CLK3 _OUT_SEL=1'b0;
defparam uut.CLK4_IN_SEL=2'b00;
defparam uut.CLK4_OUT_SEL=1'bO0;
defparam uut.CLK5 IN_SEL=1'b0;
defparam uut.CLK5 OUT_SEL=1'bO0;
defparam uut.CLK6_IN_SEL=1'b0;
defparam uut.CLK6_OUT_SEL=1'b0;
defparam uut. CLKFB_SEL="INTERNAL";
defparam uut. CLKOUTO_DT_DIR=1'b1;
defparam uut. CLKOUTO _DT_STEP=0;
defparam uut. CLKOUTO EN="TRUE";
defparam uut. CLKOUTO PE_COARSE=0;
defparam uut. CLKOUTO_PE_FINE=0;
defparam uut. CLKOUT1_DT_DIR=1'b1;
defparam uut. CLKOUT1_DT_STEP=0;
defparam uut. CLKOUT1_EN="TRUE ";
defparam uut.CLKOUT1_PE_COARSE=0;
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defparam uut. CLKOUT1_PE_FINE=0;
defparam uut. CLKOUT2_DT_DIR=1'b1;
defparam uut. CLKOUT2_DT_STEP=0;
defparam uut. CLKOUT2_EN="FALSE";

defparam uut. CLKOUT2_PE_COARSE=0;

defparam uut. CLKOUT2_PE_FINE=0;

defparam uut. CLKOUT3 DT _DIR=1'b1;
defparam uut. CLKOUT3_DT_STEP=0;
defparam uut. CLKOUT3_EN="TRUE ";

defparam uut. CLKOUT3 PE_COARSE=0;

defparam uut. CLKOUT3_PE_FINE=0;
defparam uut. CLKOUT4 _EN="TRUE ";

defparam uut. CLKOUT4_PE_COARSE=0;

defparam uut. CLKOUT4_PE_FINE=0;
defparam uut. CLKOUTS EN="TRUE ";

defparam uut. CLKOUTS5_ PE_COARSE=0;

defparam uut. CLKOUT5_PE_FINE=0;
defparam uut. CLKOUT6_EN="TRUE ";

defparam uut. CLKOUT6_PE_COARSE=0;

defparam uut. CLKOUT6_PE_FINE=0;
defparam uut.DEO_EN="FALSE";
defparam uut.DE1_EN="FALSE";
defparam uut.DE2_EN="FALSE";
defparam uut.DE3 _EN="FALSE";
defparam uut.DE4 EN="FALSE";
defparam uut.DE5 EN="FALSE";
defparam uut.DE6_EN="FALSE";
defparam uut.DYN_DPA_ EN="FALSE";
defparam uut.DYN_DTO SEL="FALSE";
defparam uut.DYN_DT1_SEL="FALSE";
defparam uut.DYN_DT2 SEL="FALSE";
defparam uut.DYN_DT3 SEL="FALSE";

defparam uut.DYN_FBDIV_SEL="FALSE";

defparam uut.DYN_ICP_SEL="FALSE";
defparam uut.DYN_IDIV_SEL="FALSE";
defparam uut.DYN_LPF_SEL="FALSE";

defparam uut.DYN_MDIV_SEL="FALSE";

defparam uut.DYN_ODIVO_SEL="FALSE";
defparam uut.DYN_ODIV1_SEL="FALSE";
defparam uut.DYN_ODIV2_SEL="FALSE";
defparam uut.DYN_ODIV3_SEL="FALSE";
defparam uut.DYN_ODIV4_SEL="FALSE";

48(102)




5 R b

5.1 PLL

UG306-1.0

defparam uut.DYN_ODIV5_ SEL="FALSE";
defparam uut.DYN_ODIV6_SEL="FALSE";
defparam uut.DYN_PEO_SEL="FALSE";
defparam uut. DYN_PE1_SEL="FALSE";
defparam uut.DYN_PE2_ SEL="FALSE";
defparam uut.DYN_PE3 SEL="FALSE";
defparam uut.DYN_PE4 SEL="FALSE";
defparam uut.DYN_PE5 SEL="FALSE";
defparam uut.DYN_PE6_ SEL="FALSE";
defparam uut.FBDIV_SEL=1;

defparam uut.FCLKIN="100.0";
defparam uut.ICP_SEL=6'bXXXXXX;
defparam uut.IDIV_SEL=1;

defparam uut.LPF_CAP=2'b00;
defparam uut.LPF_RES=3'b000;
defparam uut. MDIV_FRAC_SEL=0;
defparam uut. MDIV_SEL=8;

defparam uut.ODIVO_FRAC_SEL=0;
defparam uut.ODIVO_SEL=8;

defparam uut.ODIV1_SEL=8;

defparam uut.ODIV2_SEL=8;

defparam uut.ODIV3_SEL=S;

defparam uut.ODIV4_SEL=S8;

defparam uut.ODIVS5_SEL=S8;

defparam uut.ODIV6_SEL=S8;

defparam uut. RESET | _EN="FALSE";
defparam uut. RESET_O_EN="FALSE";

defparam uut.SSC_EN="FALSE";

VHDL #i4k.:

COMPONENT PLL
GENERIC(
FCLKIN : STRING :="100.0"

DYN_IDIV_SEL : STRING := "FALSE",

IDIV_SEL : integer := 1;

DYN_FBDIV_SEL : STRING :="FALSE";

FBDIV_SEL : integer := 1;

DYN_ODIVO_SEL : STRING :="FALSE";

ODIVOO_SEL : integer := 8;

DYN_ODIV1_SEL : STRING := "FALSE";

ODIV1_SEL : integer := 8;
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DYN_ODIV2_SEL : STRING :="FALSE";
ODIV2_SEL : integer := 8;
DYN_ODIV3_SEL : STRING :="FALSE";
ODIV3_SEL : integer := 8;
DYN_ODIV4_SEL : STRING := "FALSE";
ODIV4_SEL : integer := 8;
DYN_ODIV5_SEL : STRING :="FALSE";
ODIV5_SEL : integer := 8;
DYN_ODIV6_SEL : STRING :="FALSE";
ODIV6_SEL : integer := 8;
DYN_MDIV_SEL : STRING :="FALSE";
MDIV_SEL : integer := 8;
MDIV_FRAC_SEL : integer := 0;
ODIVO_FRAC_SEL : integer :=0;
CLKOUTO_EN : STRING :="TRUE";
CLKOUT1_EN : STRING :=" FALSE ";
CLKOUT2_EN : STRING :=" FALSE ";
CLKOUT3_EN : STRING :=" FALSE ";
CLKOUT4_EN : STRING :=" FALSE ";
CLKOUT5_EN : STRING :=" FALSE ";
CLKOUT6_EN : STRING :=" FALSE ";
DYN_DTO_SEL : STRING := "FALSE";
DYN_DT1_SEL : STRING :="FALSE";
DYN_DT2_SEL : STRING := "FALSE";
DYN_DT3 SEL : STRING :="FALSE";
CLKOUTO_DT_DIR : bit :="1"
CLKOUT1_DT_DIR : bit :="1";
CLKOUT2_DT_DIR : bit :="1";
CLKOUT3 _DT_DIR : bit :="1";

CLKOUTO_DT_STEP
CLKOUT1_DT_STEP
CLKOUT2_ DT _STEP
CLKOUT3 DT _STEP

> integer := 0;
. integer := 0;
> integer := 0;
. integer := 0;

CLKO_IN_SEL : bit:="0"

CLKO_OUT _SEL : bit

:= IOI;
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CLK1_IN_SEL : bit_vector :="'0";
CLK1_OUT_SEL : bit :="'0";
CLK2_IN_SEL : bit_vector :="'0";
CLK2_OUT_SEL : bit :="'0";
CLK3_IN_SEL : bit_vector :="'0";
CLK3_OUT_SEL : bit :="'0";
CLK4_IN_SEL : bit_vector :="00";
CLK4_OUT_SEL : bit :="'0";
CLK5_IN_SEL : bit_vector :='0";
CLK5_OUT_SEL : bit :="'0";
CLK6_IN_SEL : bit vector :='0";
CLK6_OUT_SEL : bit :='0";
CLKFB_SEL : STRING := "INTERNAL";
DYN_DPA_EN : STRING := "FALSE";
DYN_PEO_SEL : STRING :="FALSE";
DYN_PE1_SEL : STRING := "FALSE";
DYN_PE2 SEL : STRING :="FALSE";
DYN_PE3 SEL: STRING := "FALSE";
DYN_PE4 SEL : STRING :="FALSE";
DYN_PE5 SEL : STRING :="FALSE";
DYN_PE6 SEL : STRING := "FALSE";
CLKOUTO_PE_COARSE : integer := 0;
CLKOUTO_PE_FINE : integer := 0;
CLKOUT1_PE_COARSE : integer := 0;
CLKOUT1_PE_FINE : integer := 0;
CLKOUT2_PE_COARSE : integer := 0;
CLKOUTZ2_PE_FINE : integer := 0;
CLKOUT3_PE_COARSE : integer := 0;
CLKOUT3_PE_FINE : integer := 0;
CLKOUT4_PE_COARSE : integer := 0;
CLKOUT4_PE_FINE : integer := 0;
CLKOUTS_PE_COARSE : integer := 0;
CLKOUT5_PE_FINE : integer := 0;
CLKOUT6_PE_COARSE : integer := 0;
CLKOUT6_PE_FINE : integer := 0;

UG306-1.0 51(102)




5 RGN 5.1 PLL

DEO_EN : STRING := "FALSE";
DE1_EN : STRING := "FALSE";
DE2 _EN : STRING := "FALSE";
DE3_EN: STRING := "FALSE",
DE4 EN : STRING := "FALSE";
DE5 EN : STRING := "FALSE";
DE6_EN : STRING := "FALSE";
RESET _|_EN : STRING :="FALSE";
RESET_O_EN : STRING := "FALSE";
DYN_ICP_SEL : STRING :="FALSE";
ICP_SEL : std_logic_vector(5 downto 0) := "XXXXXX";
DYN_LPF_SEL : STRING := "FALSE";
LPR_RES : std_logic_vector(2 downto 0) := "XXX";
LPR_CAP : bit_vector := "00";
SSC_EN : STRING := "FALSE"
);
PORT(
CLKIN : IN std_logic;
CLKFB : IN std_logic:='0";
RESET, PLLPWD : IN std_logic:='0";
RESET |, RESET_O: IN std_logic:='0";
IDSEL, FBDSEL : IN std_logic_vector(5 downto 0);
ODSELO0,ODSEL1,0DSEL2,0DSEL3, DSEL4,0DSELS5,
ODSEL6, MDSEL : IN std_logic_vector(6 downto 0);

MDSEL_FRAC, ODSELO_FRAC: IN std_logic_vector(2
downto 0);

DTO,DT1,DT2,DT3 : IN std_logic_vector(3 downto 0);
ICPSEL : IN std_logic_vector(5 downto 0);

LPFRES : IN std_logic_vector(2 downto 0);

LPFCAP : IN std_logic_vector(1 downto 0);

PSSEL : IN std_logic_vector(2 downto 0);
PSDIR,PSPULSE : IN std_logic;
ENCLKO,ENCLK1,ENCLK2,ENCLKS3 : IN std_logic;
ENCLK4,ENCLK5,ENCLKG® : IN std_logic;
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);

SSCPOL, SSCON: IN std_logic;

SSCMDSEL : IN std_logic_vector(6 downto 0);
SSCMDSEL_FRAC : IN std_logic_vector(2 downto 0);
LOCK : OUT std_logic;

CLKOUTO, CLKOUT1 : OUT std_logic;

CLKOUTZ2, CLKOUTS3 : OUT std_logic;

CLKOUT4, CLKOUTS : OUT std_logic;

CLKOUT®6, CLKFBOUT : OUT std_logic

END COMPONENT:
uut:PLL
GENERIC MAP(

FCLKIN => "100.0",
DYN_IDIV_SEL => "FALSE",
IDIV_SEL => 1,
DYN_FBDIV_SEL => "FALSE",
FBDIV_SEL => 1,
DYN_ODIVO_SEL => "FALSE",
ODIV00_SEL => 8,
DYN_ODIV1_SEL => "FALSE",
ODIV1_SEL => 8,
DYN_ODIV2_SEL => "FALSE",
ODIV2_SEL => 8,
DYN_ODIV3_SEL => "FALSE",
ODIV3_SEL => 8,
DYN_ODIV4_SEL => "FALSE",
ODIV4_SEL => 8,
DYN_ODIV5_SEL => "FALSE",
ODIV5_SEL => 8,
DYN_ODIV6_SEL => "FALSE",
ODIV6_SEL => 8,
DYN_MDIV_SEL => "FALSE",
MDIV_SEL => 8,
MDIV_FRAC_SEL => 0,
ODIVO_FRAC_SEL => 0,
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CLKOUTO_EN => "TRUE",
CLKOUT1_EN =>" FALSE ",
CLKOUT2_EN => " FALSE ",
CLKOUT3_EN =>" FALSE ",
CLKOUT4_EN => " FALSE ",
CLKOUT5_EN =>" FALSE ",
CLKOUT6_EN => " FALSE ",
DYN_DTO_SEL => "FALSE",
DYN_DT1_SEL => "FALSE",
DYN_DT2_SEL => "FALSE",
DYN_DT3_SEL => "FALSE",
CLKOUTO_DT DIR =>"1",
CLKOUT1_DT DIR =>"1",
CLKOUT2_DT DIR =>"1",
CLKOUT3_DT DIR =>'1",
CLKOUTO_DT_STEP => 0,
CLKOUT1_DT_STEP => 0,
CLKOUT2_DT_STEP => 0,
CLKOUT3_DT_STEP => 0,
CLKO_IN_SEL =>'0/,
CLKO_OUT_SEL =>'0,
CLK1_IN_SEL =>'0,
CLK1_OUT SEL =>'0,
CLK2_IN_SEL => "0,

CLK2_ OUT SEL =>'0,
CLK3_IN_SEL => "0/,
CLK3_OUT_SEL =>'0,
CLK4_IN_SEL => "00",
CLK4 OUT SEL =>'0,
CLK5_IN_SEL => 0/,
CLK5_OUT_SEL =>'0,
CLK6_IN_SEL => 0/,
CLK6_OUT_SEL =>'0,
CLKFB_SEL=> "INTERNAL",
DYN_DPA_EN => "FALSE",
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DYN_PEO_SEL => "FALSE",
DYN_PE1_SEL => "FALSE",
DYN_PE2_SEL => "FALSE",
DYN_PE3_SEL => "FALSE",
DYN_PE4_SEL => "FALSE",
DYN_PE5_SEL => "FALSE",
DYN_PE6_SEL => "FALSE",
CLKOUTO_PE_COARSE => 0,
CLKOUTO_PE_FINE => 0,
CLKOUT1_PE_COARSE => 0,
CLKOUT1_PE_FINE => 0,
CLKOUT2_PE_COARSE=> 0,
CLKOUT2_PE_FINE => 0,
CLKOUT3_PE_COARSE => 0,
CLKOUT3_PE_FINE => 0,
CLKOUT4_PE_COARSE => 0,
CLKOUT4_PE_FINE => 0,
CLKOUT5_PE_COARSE => 0,
CLKOUT5_PE_FINE => 0,
CLKOUT6_PE_COARSE => 0,
CLKOUT6_PE_FINE => 0,
DEO_EN => "FALSE",

DE1_EN => "FALSE",

DE2_EN => "FALSE",

DE3_EN => "FALSE",

DE4_EN => "FALSE",

DE5_EN => "FALSE",

DE6_EN => "FALSE",
RESET | _EN => "FALSE",
RESET_O_EN => "FALSE",
DYN_ICP_SEL => "FALSE",
ICP_SEL => "XXXXXX",
DYN_LPF_SEL => "FALSE",
LPR_RES => "XXX",

LPR_CAP =>"00",
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SSC_EN =>"FALSE"

PORT MAP(

LOCK=>lock,
CLKOUTO=>clkoutO,
CLKOUT1=>clkout1,
CLKOUT2=>clkout2,
CLKOUT3=>clkout3,
CLKOUT4=>clkout4,
CLKOUT5=>clkout5,
CLKOUT6=>clkout®,
CLKFBOUT=>clkfbout,
CLKIN=>clkin,
CLKFB=>clkfb,
RESET=>reset,
PLLPWD=>pllpwd,
RESET _|=>reseti,
RESET_O=>reseto,
FBDSEL=>fbdsel,
IDSEL=>idsel,
MDSEL=>mdsel,

MDSEL_FRAC=>mdsel_frac,

ODSELO=>odesIO,

ODSELO_FRAC=>odesIO_frac,

ODSEL1=>o0desl1,
ODSEL2=>0desl2,
ODSEL3=>0deslI3,
ODSEL4=>0desl4,
ODSEL5=>0desl5,
ODSEL6=>0deslI6,
DTO=>dt0,
DT1=>dt1,
DT2=>dt2,
DT3=>dt3,
ICPSEL=>icpsel,
LPFRES=>Ipfres,
LPFCAP=>Ipfcap,
PSSEL=>pssel,
PSDIR=>psdir,
PSPULSE=>pspulse,
ENCLKO=>enclkO,
ENCLK1=>enclk1,
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ENCLK2=>enclk2,
ENCLK3=>enclk3,
ENCLK4=>enclk4,
ENCLK5=>enclk5,
ENCLK6=>enclk6,
SSCPOL=>sscpol,
SSCON=>sscon,
SSCMDSEL=>sscmdsel,

SSCMDSEL_FRAC=>sscmdsel_frac

5.1.2 IP F

7£ IP Core Generator i, iy “PLL”, FLmAM 427 PLL 1Y
FEAE BHEEL
IP ic E

7£ IP Core Generator S X “PLL”, #fH PLL 1] “IP
Customization” % 1. % & HAHE “General” B EHE. "Options it & HE A1
i 2 AER, W 5-5 Fas.

5-5 PLL By IP Customization & O%#3

IP Customization x
ol
PLL o
General
Device: GW5SAT-138 ‘DQV\CE Version: B ‘
Part Number: GW5AT-LV138FPG676AES ‘Language‘ [Verilog =]
File Name: [ gowin_pll Module Name: | Gowin_PLL
Create In: | /home/shugi/gowin_pll
common | Clkouto | Clkoutl | Clkoutz | Clkout3 | Clkouta | Clkouts | Clkouts | Clkfbout
Genera I
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CLKIN PLL Reset
Clock Frequency(10~400): [100.000 = I™ PLL Reset
Divider Factor I™ PLL Power Down
@ Dynamic ) Static [1 = (1~64 I™ CLKIN Divider Reset
™ CLKOUT Divider Reset
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OK Cancel Calculate
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General [itt B HE )£ FH A DCE #it g2 1el, E5% 3.1.2 IP i
Options fic. & HE

Options it EHEH T H 7 H € XL & IP, Options it EHE4TE 5-5
INo
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- “Divide Factor” FJfEm PR TRLE MBS, CRFBHHMR
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Lock: PLL %5 48/n{5 5
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- BRY R (SSC) ZifE Advanced Mode fi A BES
s
- kR “SSC”, NIAR R ALK EH PER.
® CLKOUT1(LL CLKOUT1 A%, H:AhArZ#% CLKOUT1)
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_ AR R CLKOUT1~CLKOUT6, “CLKOUTO” 2Ril A
ffime, HAPARECE;
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Duty Cycle It & :
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Duty Trim i &
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® CLKFBOUT:
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inOREE
& 5-7 PLLA ##O5R=E
CLKIN—
CLKFB—p
RESET—»
PLLPWD —p» —» LOCK
RESET_I — —————»CLKOUTO
RESET O—»
—»CLKOUT1
PSSEL7L3—>
PSPULSE—
SPULS — P CLKOUT2
SSCPOL—»
—PCLKOUT3
SSCON —
PLLA ———»CLKOUT4
SSCMDSEL/~
——PCLKOUT5
SSCMDSEL_FRAC 7
—»CLKOUT6
MDCLK —>] ——® CLKFBOUT
MDOPC 7L>
2 ﬁ%> MDWDI
MDAINC —»

UG306-1.0
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w48
£ 5-12 PLLA #0143
it 1 44 110 it
CLKIN LETPN AL E TN
CLKFB LT SRR TTIAN
RESET LETPN PLL &3 &5 5, B3y, maTa.
PLLPWD B I;L%%?:Ner down {55, XHHUHLEL power down, fHitE
RESET | A % IDIV ¥ PLL &5 47, m~FAR, — M T Pl
A .
iva %/\"Hﬂ ,;? SZ fv,g\
RESET O Hx fﬁﬁgg\ﬁ/ﬁﬁn Lo s, mHErER, —RATW
PSDIR LTI BNATEHI ARG AZ 50 7 [F]
PSSEL[2:0] | %A BN A YA A% B i e
PSPULSE LETPN BN AR A LA Bl I e e
TG timing S IR G B -
SSCPOL PN ® 0: CLK Rising Edge
® 1: CLKFalling Edge
SSCON LETPN &4 SSC {#ifE
ANA¥EH| SSC MDIV AU, i SSC MDIV sFRE
oo DoCHL A | 51H 16~24 IR Fpfd Jy SOM). 32~48 IR Fpfd
' 4 25M), SSC MDIV S£fR{EN 128-SSCMDSEL.
ggggﬂ[g%]ﬁ_ BN | @A) SSC MDIV NEUIAE, NEUIE 1/8.
CLKOUTO i HTE N B CBRIAD
CLKOUT1 i u;éﬁj“%rlﬂimtﬁ
CLKOUT2 it 2 JE TG B H
CLKOUT3 i 3 JEIE R B
CLKOUT4 it 4 BB Bl B
CLKOUT5 s 5 38 8 i g
CLKOUT6 it 6 JE B B H
CLKFBOUT | #ith S B
LOCK iy PLL 8{E 7
o 1. 4iE
® 0: KB
MDCLK LETPN I A E 5, DRP 3 I _E [T A 15 5 AR 35 t i
B TR R
MDOPC [1:0] | fA F AR i
00: L35 #:4E(NOOP)
10:1#%1E(RD)
01: S5 #AE(WR)
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44 I/0 o
11: 718 MDAINC 25 A T, FFfrdstidl
TREEAAE,

MDAINC LETPN bk INE R G, mA K.

MDWDI[7:0] | fA i Zwid mDRP i 5 N 14

MDRDO[7:0] | % M mDRP 3 713 H 1 R

SHRNA
£ 5-13 PLLA S8/ 48
ZH 4 gyt BB G NN iR
FCLKIN string "10"~"400" "100.0" S B TIR (MHZ)
ISR RBERASVEE, X SbR
DIV_SEL nteger | 1~64 ’ IDIV 5 S AR B AN B, S LA
N 1~64.
. FBDIV 7 AR B F S E, 0 N S PRI
FBDIV_SEL integer 1~64 1 () 1~64.
ODIVO_SEL integer 1~128 8 ODIVO ¥l RECEEF S E
(EDLD IVO_FRAC_S | integer | 0~7 0 ODIVO 4} 2 ¥ N A5 i
ODIV1_SEL integer 1~128 8 ODIV1 4l REFH S W E
ODIV2_SEL integer 1~128 8 ODIV2 73S R H A W E
ODIV3_SEL integer 1~128 8 ODIV3 7l s 5 A E
ODIV4_SEL integer 1~128 8 ODIV4 733 R H A W E
ODIV5_SEL integer 1~128 8 ODIV5 73l R A AW E
ODIV6_SEL integer 1~128 8 ODIV6 73 R E B A B
MDIV_SEL integer 2~128 8 MDIV 7355 S U A R B
EADIV—FRAC—SE string 0~7 0 MDIV 734l R &N S T B
. "TRUE", " " SR AN ok
CLKOUTO_EN string " 4 TRUE O JEHE I B HY A e
FALSE
. "TRUE", " " S A ok
CLKOUT1_EN | string " ! FALSE 1 A e A
FALSE
. "TRUE", n " SR A &b
CLKOUT2_EN | string " 4 FALSE 2 I I b A A
FALSE
. "TRUE", " " Y AN ok
CLKOUT3_EN string " 4 FALSE 3 EIE N e R AR
FALSE
. "TRUE", " " S A ok
CLKOUT4_EN | string " 4 FALSE A4 3 N A e
FALSE
. "TRUE", " " SR S AN ob
CLKOUT5_EN string " " FALSE 5 JHIE I i AT R
FALSE
. "TRUE", " " N A fok
CLKOUT6_EN string "EALSE" FALSE 6 eI I B H A e
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ZH 4 it B ¥ A iR
0 I (5 25 L B S B0A 7 1
® 1'b1:+ g, DL EFHTNFE
CLOUTODT pinary | 101,100 | b1 S, AR R
® 1'00:- G, LUREIEXSE AN
B, LTS
1 3BT 2 L A T 17
® 1'b1:+ g, LA
8:-I§OUT1—DT— binary | 1b1, 100 | 1'b1 Jgee, VR R
® 1'00:- G, LUREIEXSE N
Bk, BT
2 I (5 2 HER S OR 5 T
® 1'b1:+ [HALIgm, DL
CLOUTZDT  binary | 101,100 | 11 JoelE, AR R
® 1'00:- S, LUREEXFE N
e, L.
3BT 7 L E A R U7 )
® 1'b1:+ AN, PLEFRHYNSE
B VTS DT pinary | 161,100 | b1 SR, R R
® 1'00:- G, LUREIEXFE N
e, R ETHE.
CLKOUTO DT_ | . 0 s 57 LS i A, &
STEP integer 0,1,2,4 0 50ps.
CLKOUT1_DT_ | . 1IE &SR, Bk
STEP integer 01,24 0 50ps.
CLKOUT2_DT_ |. 2 WIE G RSO K, B
STEP integer 01,24 0 50ps.
CLKOUT3_DT_ |. 3HIHE A LSO, B
STEP integer 0,1,24 0 50ps.
ODIVO %t N ok Y5k %
CLKO_IN_SEL binary 1'00,1'b1 1'00 ® 1'b0: KH VCO #ith
® 1'b1: HHieh 5% %k H CLKIN
O S i H I Bk YR %
CLKO_OUT_SEL | binary 1'00, 1'b1 1'b0 ® 1'b0: >k H ODIVO %ith
® 1'b1: fit4hs5i ok CLKIN
ODIV1 %t N ok Y5k %
CLK1_IN_SEL | binary 1'b0,1'b1 1'b0 ® 1'b0: KH VCO #ith
® 1'b1: HuthiN #9555k H CLKIN
1 JE TE Y H I B R R I %
CLK1_OUT_SEL | binary 1'00, 1'b1 1'b0 ® 1'b0: kH ODIV1 fiith
® 1'b1: HHFHEP53 %K H CLKIN
_ ODIV2 % N R ik 3
CLK2_IN_SEL | bina 1'b0,1'b1 1'b0
— N nary ® 1'b0: K[ VCO #ith
UG306-1.0 66(102)




5 R4 5.2 PLLA
S ey B A v LONIN R ik
® 2'b1: KT Ehs2 K B CLKIN
2 I H R R e R
CLK2_OUT_SEL | binary 1'b0, 1'b1 1'b0 ® 1'b0: >k H ODIV2 #ith
® 1'b1: HyHH B35 K B CLKIN
ODIV3 i NIt fe 5 3% 4
CLK3_IN_SEL binary 1'b0, 1'b1 1'b0 ® 1'b0: kH VCO it
® 1'b1: HHiHTEh52 K B CLKIN
3 I H A R R 1 R
CLK3_OUT_SEL | binary 1'b0, 1'b1 1'00 ® 1'b0: >k H ODIV3 [t
® 1'b1: HyHK B35k B CLKIN
ODIV4 %y NIy e i 7 £
, 2'b00 ® 2'b00: K H VCO %t
CLK4 IN SEL b oot 2'b00 ‘
—N— Ay | 2601,2'b10 ® 21b01: ZUK [ CLKCAS_6
® 2'b10: s 3%k 3 CLKIN
4 S A IS e Sl YR vk 4%
CLK4_OUT_SEL | binary 1'b0, 1'b1 1'b0 ® 1'b0: K H ODIV4 [k
® 1'b1: KK £h5% %k B CLKIN
ODIV5 %y N I e s 2 %
CLK5_IN_SEL binary 1'b0, 1'b1 1'b0 ® 1'b0: K H VCO fith
o 1'b1: Bl Eh52#8k B CLKIN
5 318 Ha Al YR R
CLK5_OUT_SEL | binary 1'b0, 1'b1 1'b0 ® 1'b0: K H ODIV5 (i H!
o 1'b1: Bl Eh52#8k B CLKIN
CLKFB ik £
. "INTERNAL", | "INTERN | ® INTERNAL: K H HN# CLKOUT %
CLKFB_SEL string "EXTERNAL" | AL" i
® EXTERNAL: kBN ES Rk
DYN_DPAEN |sting | R "FALSE" | EiASHIR M
882\%%20—PE— integer 0~127 0 O JEE AR F S E
&LEKOUTO—PE—F integer | 0~7 0 0 B ISR E
882\%%}21—'3'5— integer 0~127 0 1 IHEMEH RS E
&LEKOU“—PE—F integer | 0~7 0 1 S H RS OB A S
ggﬁ%‘éTEz—PE— integer | 0~127 0 2 BRI s R E
IC,;\IL; OUT2_PE_F integer 0~7 0 2 BIEMHB MRS R E
gg’j\%‘éTEC’—PE— integer | 0~127 0 3 WA SR E
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ZH % it HUE TSR BHME s
&LEK OUT3_PE_F integer 0~7 0 JIEEMB MRS E
gg;\%%?’—PE— integer 0~127 0 4 BB RS E
CHOUTAPEF |integer | 0~7 0 4 SERARS I SV
gl(‘)KA%%E5—PE— integer 0~127 0 5 EIEMBEHIRERSRE
CEOUTSPEF | integer | 0~7 0 5 BB MO S E
ggﬁ%%TE‘S—PE— integer | 0~127 0 6 B A E
CEOUTEPEF | integer | 0~7 0 6 WA MR A E
O JHIE AL B ST S 4L
ERIIESE Gl [ EREpr e
® "FALSE": &, HIEHESH
o 1w CLKOUTO_PE_COARSE #I
DYN_PEO_SEL | string STER..UE "FAL | wEALSE CLKOUTO_PE_FINE;
® "TRUE": 3, WikfF DPA 31413
(PSSEL. PSDIR #l PSPULSE)
KB, T
DYN_DPA_EN="TRUE".
1 B AL 5 ST S5
NS HNE 5 IER
® "FALSE": 4, WIikHFESH
— CLKOUT1_PE_COARSE #I
DYN_PE1_SEL | string STER,,UE AL | epALSE? CLKOUT1_PE_FINE;
® "TRUE": Zi#, Hik$# DPA Zha (3
#(PSSEL. PSDIR #! PSPULSE)
KL, I
DYN_DPA_EN="TRUE".
2 JEIE AL B AT S AL
ARG IR P
® 'FALSE": #ids, HEHESH
o 1w CLKOUT2_PE_COARSE i
DYN_PE2 SEL | string STS.UE "FAL 1 wpaLSE" CLKOUT2_PE_FINE;
® "TRUE": 37, RliL$t DPA &1
H(PSSEL. PSDIR #! PSPULSE)
KB, RN
DYN_DPA_EN="TRUE".
3 JHIE AL B S S AL
. . ARG IR P
DYN_PE3_SEL |sting | gmiom ' "= |“FALSE' | e "FALSE": #, WIkfZY
CLKOUT3_PE_COARSE #I
CLKOUT3_PE_FINE;
UG306-1.0 68(102)




5 R b

5.2 PLLA

H fEL v

FRIME

Eitipa

® 'TRUE": #i%, HIiL#E DPA Zi&(S
2(PSSEL. PSDIR #1 PSPULSE)
KL, RIS 7
DYN_DPA_EN="TRUE".

DYN_PE4_SEL

string

“TRUE","FAL
SE"

“‘FALSE"

4 RIE AR B F S S

BB S HIME Tk

® "FALSE": #i&, RIEHFESH
CLKOUT4_PE_COARSE #i
CLKOUT4_PE_FINE

® "TRUE": #I%s, RIik#% DPA sh&
5 (PSSEL. PSDIR 1 PSPULSE)
HKSLHL, [R5
DYN_DPA_EN="TRUE".

DYN_PE5_SEL

string

“TRUE","FAL
SE"

“FALSE"

5 JEE AR AR F S S5

BB IENIE TR

® "FALSE": #i&, RIEHFESH
CLKOUT5_PE_COARSE #l
CLKOUT5_PE_FINE;

® "TRUE": %, HPiE$: DPA 2h4&1(E
5 (PSSEL. PSDIR #l1 PSPULSE)
SKSLHL, R
DYN_DPA_EN="TRUE".

DYN_PE6_SEL

string

“TRUE","FAL
SE"

“FALSE"

6 B AL B ER S S

BB ARG Tkt

® "FALSE": #i&s, RIEHFESH
CLKOUT6_PE_COARSE A
CLKOUT6_PE_FINE

® "TRUE": zhas, Bkt DPA #h&1(E
5 (PSSEL. PSDIR il PSPULSE)
RS A I 75
DYN_DPA_EN="TRUE".

DEO_EN

string

“TRUE","FAL
SE"

“FALSE"

0 iHi&(ODIV0=2~128) 5 ==k

T E AL RE

® "FALSE": 50% 75t

® "TRUE": DYN_PEO_SEL="TRUE"
i % & CLKOUTO_PE_COARSE
CLKOUTO_PE_FINE 1£ A falling
edge, BNAAHALVHEAEA rising
edge, SEILBNAS fi 7 LA % (falling
edge - rising edge).

DE1_EN

string

“TRUE","FAL
SE"

“FALSE"

1} 18 (ODIV1=2~128) i %7 b,
AT RE
® "FALSE": 50% k%t

UG306-1.0
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ZH 4 eyt BB G BRINME Eiipa
® "TRUE": DYN_PE1_SEL="TRUE"
i} % & CLKOUT1_PE_COARSE il
CLKOUT1_PE_FINE /£ falling
edge, BAAHALIAEAE N rising
edge, SEIMBNAS &7 LA #E (falling
edge - rising edge).
2 JBiE(ODIV2=2~128) 5% Lt
A e
® "FALSE": 50% 5%t
“ " ® "TRUE": DYN_PE2 SEL="TRUE"
, TRUE","FAL | . " el
DE2_EN string SE" FALSE I % B CLKOUT2_PE_COARSE
A1 CLKOUT2_PE_FINE /£ falling
edge, ZNAAHALIFHEAER rising
edge, SLIBNES 5725 LI (falling
edge - rising edge).
3 i (ODIV3=2~128) 5 = LL
T RE
® "FALSE": 50% 5% Lt
“ " ® "TRUE": DYN_PE3 SEL="TRUE"
: TRUE","FAL | . " — =P
DE3_EN string SE" FALSE 1% % CLKOUT3_PE_COARSE
A1 CLKOUT3_PE_FINE £ falling
edge, BEMALHEAEA rising
edge, SEILANA (575 L IHEE (falling
edge - rising edge).
4 @ iE(ODIV4=2~128) 5 Lk
A e
® "FALSE": 50% 5% Lt
_ “TRUE""FAL | . | ® "TRUE": DYN_PE4_SEL="TRUE"
DE4_EN string SE" FALSE I % B CLKOUT4_PE_COARSE
H1 CLKOUT4_PE_FIN 1£ 5 falling
edge, 4G BhAMAIHEENE N
rising edge, SCILZNZS b7 73 L #
(falling edge - rising edge).
5 i iE(ODIV5=2~128) 5 & L
VR e
® "FALSE": 50% 5%t
. “TRUE""FAL | . | ® "TRUE": DYN_PE5_SEL="TRUE'
DE5_EN string SE" FALSE %8 CLKOUT5 PE_COARSE
H1 CLKOUT5_PE_FIN £ falling
edge, BAAMALEELEN rising
edge, SLILBNES 425 LI (falling
edge - rising edge).
) . 6 iHiE (ODIV6=2~128) 575 Lt
DE6_EN string STS.UE CFAL L EALSE" | mmefaae
® "FALSE": 50% 5% Lt
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S ey BUE VG LONIN R Eiip
® "TRUE": DYN_PE6_SEL="TRUE"
% B CLKOUT6 PE_COARSE
H1 CLKOUT6_PE_FIN £ falling
edge, ZNAAHALIFHEAEA rising
edge, SKHLBNAS L7 L% (falling
edge - rising edge).
"TRUE" ffifesh A5 S RESET I, & & E4diH
RESET | EN string "EALSE" "FALSE" | RESET | %1, FHiZS50sN
TRUE.
"TRUE" 1fifesh415 9 RESET_O, # Al
RESET 0 _EN string "EALSE" "FALSE" | RESET Oifiill, FI%ZSHikAN
TRUE.
ICPSEL #4152 5k sh Bl (5 5 ik
¥
H "TRUE", " " . FALSE %%257 Eﬂiﬁj:%%%ﬁ
DYN_ICP_SEL | string "EALSE" FALSE CP_SEL:
® TRUE: 37, BB ES
ICPSEL.
ICP HREH AN E
® B'OXXXXXX: TS EINITET
BLX00X, | s i Ko a st E I
ICP_SEL binary 6'b000000~6" AELIAXZ i
b111111 X ® 6'b000000~6'b111111: H/ & FHH
TWRE, "R EASEIEEN
WHE
LPFRES 1 LPFCAP #4455
RO R L =R pr. e =
" " " LU j( N 2%"
DYN_LPF_SEL | string "TRUE", 'eaLSE" | ® "FALSE": A, HLERESH
FALSE LPF_RES #1 LPF_CAP;
® "TRUE": zi%, WkHENEET
LPFREST #1 LPFCAP.
LPRRES # &R HE
, , ® 3bXXX: FRFMSHIITFIFRE
LPF_RES binary gf’?ﬁf’ bO0 | 3pxxx %K
® 3'b000~3'b111: /& HXKEHEH
FEPE AT AR 75 BAE S ECEE N 3 E
LPF_CAP binary 2'b00~2'b10 | 2'b00 LFPCAP #4&#E
. "TRUE", " ] ou
SSC_EN string "EALSE" FALSE SSC fifife
NI B 40gs (ADIV), FHF#H03E N PLL B4 AR 2. %
AR ET LUE I S 40 IDIV_SEL 1R, SRR E 5-14 AR,
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% 5-14 IDIV R X F

IDIV_SEL(##) IDIV 52B5ME
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
64 64

FBDIV 73-#5ias T 0 U 55 5

2o AR K] LLIE IS 24

FBDIV_SEL # A%, xR KRR 5-15 Fiar.

£ 5-15 FBDIV MR X%

FBDIV_SEL (&) FBDIV SZfnE
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
64 64

ODIV Hirt 4 4iigs, O I8 S e BB SA N B o340, 1~6 T IEAY SRR
BEE . KT 0 i, Za RS54 ODIVO_SEL
ODIVO_FRAC_SEL Fas A%, BE 0 R B N Kk R UNEE 5-16 Fias, /)

Ko AT PR AR WK 5-17 FroR

& 5-16 ODIV0 #BH o 9axt R
ODIVO_SEL (##&) ODIVO ¥
1 1
2 2
3 3
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ODIVO_SEL (##) ODIVO #¥1t

O oIN|®O|O| >
Ol | N[o|O| >

ODIVO 72505 BTN [2~1 2T /N A A 3. T 1~6 JEIE,
ODIV 4345 Z 37 LT ODSELX(x=1~6)ZhA %, 7] DLt 25
ODIVx_SEL(x=1~6)&t A i %, XN KR 2% 0 WE R /Ny, Bk 5-

17,

& 5-17 ODIVO /Mo ¥axt R
ODIVO_FRAC_SEL (#2) ODIVO /N fE
0 0*0.125=0
1 1*0.125=0.125
2 2%0.125=0.25
3 3*0.125=0.375
4 4*0.125=0.5
5 5*0.125=0.625
6 6*0.125=0.75
7 7%0.125=0.875

MDIV. CLKFB 43452815 5 FBDIV 284k, %2045 R0 B8 50/
o4, mTLLEE S0 MDIV_SEL 1 MDIV_FRAC_SEL i#41A%, #4
IR BN LR RN 5-18 o, /NI R EON B E R W 5-19 FioR.

% 5-18 MDIV BE S 5x R X &

MDIV_SEL (###&) MDIV ¥ 1E
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
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MDIV_SEL (&£ MDIV #3(E
128 128

MDIV & £5 B AE Yo A [2~128]
& 5-19 MDIV MBS SR R X F
MDIV_FRAC_SEL(#%) MDIV /N E
0*0.125=0
1*0.125=0.125
2*0.125=0.25
3*0.125=0.375
4*0.125=0.5
5*0.125=0.625
6*0.125=0.75
7*0.125=0.875

N oo~ WO|IDN|~|O

MDIV {55505 8N [2~1 27 i INEBU B A 76 2
HAEE

PLLA FIAL B L RSB AS AR 750, H 0~6 1@iE ) S F AL
V%, DL MDIV @i v E, FAL % 2 ODIVO~6 AHXtF MDIV (4
.

ER S M A #IE I % B 28 CLKOUTx_PE_COARSE #1
CLKOUTx_PE_FINE(x=0~6)3k 5.,

BAMA IR L (55 PSSEL. PSDIR. PSPULSE k=¥, PSSEL
Tk iEiE, PSDIR HT#Hlnaim (e, — 4 PSPULSE ik T
[y DYN_FINE hn/k 1, DYN_FINE Fjisk Rt DYN_COARSE i 1
ook 1 #1/E, H+ DYN_COARSE f{E/T ODIV.

AR A T

PS=(COARSE+FINE/8)/ODIV*360, PS ji[[0,360)

0 i#i& ODIV=0DIVO0 #%({E+0DIVO /NifE, 1~6 idiE ODIV L y#
%ﬁ’fﬁo
!
® DYN_FINE A1 DYN_COARSE # i1 DPA P4 A #3155, @it PSSEL. PSDIR.

PSPULSE fic¢ &4, HAEH A CLKOUTx_PE_COARSE #il CLKOUTx_PE_FINE

—E;
® 2t COARSE HlI FINE $i )2 v 35 ) 4 B A5 8 2 J S IEAE T AH A7 1 B 1 1

® HAZ R EE FLER R B0 VCO it i, X Bypass in 5 CAS #ix0, HHA A% AR
M EF R E FINE 4 0.
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mEEEL e

PLLA 578 tL iR # A SCReah A%, H 0~6 @B sCRe. At e
T

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

Hrp falling edge AL E i SHMB B EIE, & XN DUTY, rising
edge HIALE HAISMERE K PHASE W€, DYN_FINE
DYN_COARSE & H DPA PN k{5 5. DUTY A1 PHASE H)it5 a3t
an k(B4 1 38IE )

DUTY=(CLKOUT1_PE_COARSE+CLKOUT1_PE_FINE/8)
PHASE=(DYN_COARSE1+DYN_FINE1/8)

PP e al s A=

DUTY>PHASE,Duty cycle=(DUTY-PHASE)/ODIV1

e
# DUTY<PHASE,Duty cycle=(DUTY-PHASE)/ODIV1+1
ODIV=1 I AL s S G %, S HEE N 50%;

ODIV>=2 Itf, DUTY-PHASE A3 #(-0.5,0.5) 2 4] H1H ;

5 S LR L R R AT VCO i, X Bypass in Bt CAS i, AR5t
B, HUEPAEAT, WF ODIV(E2) N#AH, 5728 A g 50% (i P <fiK B F,
B %5 Ho /N T 50%)

SR

PLLA & 2 LR SR S AT sh AR 7 3, H R 0~3 @IESHF
s PO, I I T o A PR T R RTE KR SEEL. ROR T RS 1'b1
I, R BRUTRER, A g Miﬁﬁrﬁ?’jfbo I, T AE
I, AN BARIERME IR 5-20 Fras(BA 1 3@iE )

!
[
[ J
[

7 5-20 PLLA & ELRART R
a8 AR .
DG Ll 2% R
DT1[3:0] CLKOUT1_DT DIR | CLKOUT1_DT_STEP
0111 0 0
0110 1 -50ps
1'b0
0101 2 -100ps
0011 4 -200ps
1111 0 0
1110 1 +50ps
1'b1
1101 2 +100ps
1011 4 +200ps
st O« A JEIE ey H AR IR g, X 1 I iR kAT o5 2 LE R, DA
WIEN B NS, BARK P an& 5-8 F11E 5-9 k.
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[ 5-8 il 1 H=tERARFEGES R 101, $81)
clkouto . 4+ 1 £ £ f

ot
CLKOUTH 4 T 4 4 | 3

& 5-9 BiE 1 =t RER FE GRS A 100, S8A 1)
CLKOUTO R T . .

—pPy—

CLKOUT £ ] ] $

[RiEHIE
CIRYN=R; S5 LA AN
Verilog #4t.:

PLLA uut (
.LOCK(lock),
.CLKOUTO(clkout0),
.CLKOUT1(clkout1),
.CLKOUT2(clkout2),
.CLKOUT3(clkout3),
.CLKOUT4(clkout4),
.CLKOUT5(clkout5),
.CLKOUT®6(clkout6),
.CLKFBOUT(clkfbout),
.CLKIN(clkin),
.CLKFB(clkfb),
.RESET(reset),
.PLLPWD(pllpwd),
.RESET_I(reseti),
.RESET_O(reseto),
.PSSEL(pssel),
.PSDIR(psdir),
.PSPULSE(pspulse),
.SSCPOL(sscpol),
.SSCON(sscon),
.SSCMDSEL (sscmdsel),
.SSCMDSEL_FRAC(sscmdsel_frac),
.MDCLK(mdclk),
.MDOPC(msopc),
.MDAINC(mdainc),
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.MDWDI(mdwdi),

.MDRDO(mdrdo)
);
defparam uut.CLKO_IN_SEL=1'b0;
defparam uut.CLKO_OUT_SEL=1'b0;
defparam uut.CLK1_IN_SEL=1'b0;
defparam uut.CLK1_OUT_SEL=1'bO0;
defparam uut.CLK2_IN_SEL=1'b0;
defparam uut.CLK2_OUT_SEL=1'b0;
defparam uut.CLK3_IN_SEL=1'b0;
defparam uut.CLK3_OUT_SEL=1'b0;
defparam uut.CLK4 IN_SEL=2'b00;
defparam uut.CLK4 OUT_SEL=1'b0;
defparam uut.CLK5 IN_SEL=1'bO0;
defparam uut.CLK5 OUT_SEL=1'b0;
defparam uut.CLK6_IN_SEL=1'b0;
defparam uut.CLK6_OUT_SEL=1'b0;
defparam uut. CLKFB_SEL="INTERNAL";
defparam uut. CLKOUTO_DT _DIR=1'b1;
defparam uut. CLKOUTO_DT_STEP=0;
defparam uut. CLKOUTO EN="TRUE";
defparam uut. CLKOUTO PE_COARSE=0;
defparam uut. CLKOUTO_PE_FINE=0;
defparam uut. CLKOUT1_DT_DIR=1'b1;
defparam uut. CLKOUT1_DT_STEP=0;
defparam uut. CLKOUT1_EN="FALSE";
defparam uut. CLKOUT1_PE_COARSE=0;
defparam uut. CLKOUT1_PE_FINE=0;
defparam uut. CLKOUT2_DT_DIR=1'b1;
defparam uut. CLKOUT2_DT_STEP=0;
defparam uut. CLKOUT2_EN="FALSE";
defparam uut. CLKOUT2_PE_COARSE=0;
defparam uut. CLKOUT2_PE_FINE=0;
defparam uut. CLKOUT3_DT_DIR=1'b1;
defparam uut. CLKOUT3 DT _STEP=0;
defparam uut. CLKOUT3 EN="FALSE";
defparam uut. CLKOUT3 PE_COARSE=0;
defparam uut. CLKOUT3_PE_FINE=0;
defparam uut. CLKOUT4_EN="TRUE ";
defparam uut. CLKOUT4_PE_COARSE=0;
defparam uut. CLKOUT4_PE_FINE=0;
defparam uut. CLKOUT5_EN="FALSE";

77(102)




5 R G 5.2 PLLA

defparam uut. CLKOUTS PE_COARSE=0;
defparam uut. CLKOUTS_ PE_FINE=0;
defparam uut. CLKOUT6_EN="FALSE";
defparam uut. CLKOUT6_PE_COARSE=0;
defparam uut. CLKOUT6_PE_FINE=0;
defparam uut.DEO_EN="FALSE";
defparam uut.DE1_EN="FALSE";
defparam uut.DE2_EN="FALSE";
defparam uut.DE3_EN="FALSE";
defparam uut.DE4_EN="FALSE";
defparam uut.DE5 EN="FALSE";
defparam uut.DE6_EN="FALSE";
defparam uut.DYN_DPA_EN="FALSE";
defparam uut.DYN_PEO_ SEL="FALSE";
defparam uut.DYN_PE1_SEL="FALSE";
defparam uut.DYN_PE2_ SEL="FALSE";
defparam uut.DYN_PE3_ SEL="FALSE";
defparam uut.DYN_PE4 SEL="FALSE";
defparam uut.DYN_PE5 SEL="FALSE";
defparam uut.DYN_PE6_ SEL="FALSE";
defparam uut.FBDIV_SEL=1;

defparam uut.FCLKIN="100.0";
defparam uut.ICP_SEL=6'bXXXXXX;
defparam uut.IDIV_SEL=1;

defparam uut.LPF_CAP=2'b00;
defparam uut.LPF_RES=3'bXXX;
defparam uut. MDIV_FRAC_SEL=0;
defparam uut.MDIV_SEL=8;

defparam uut.ODIVO_FRAC_SEL=0;
defparam uut.ODIVO_SEL=8;

defparam uut.ODIV1_SEL=8;

defparam uut.ODIV2_SEL=8;

defparam uut.ODIV3_SEL=S8;

defparam uut.ODIV4_SEL=S8;

defparam uut.ODIVS5_SEL=S8;

defparam uut.ODIV6_SEL=S8;

defparam uut. RESET_|I_EN="FALSE",
defparam uut.RESET_O_EN="FALSE";

defparam uut.SSC_EN="FALSE";
VHDL #l1k:
COMPONENT PLLA
GENERIC(
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FCLKIN : STRING :="100.0";
IDIV_SEL : integer := 1;
FBDIV_SEL : integer := 1,
ODIVO00_SEL : integer := 8;
ODIV1_SEL : integer := 8;
ODIV2_SEL : integer := 8;
ODIV3_SEL : integer := 8;
ODIV4_SEL : integer := 8;
ODIVS5_SEL : integer := 8;
ODIV6_SEL : integer := 8;
MDIV_SEL : integer := 8;
MDIV_FRAC_SEL : integer := 0;
ODIVO_FRAC_SEL : integer := 0;

CLKOUTO_EN : STRING :="TRUE";

CLKOUT1_EN : STRING :=" FALSE "
CLKOUTZ2_EN : STRING :=" FALSE ";
CLKOUT3_EN : STRING :=" FALSE ";
CLKOUT4_EN : STRING :=" FALSE ";

CLKOUTS5_EN: STRING :="FALSE ";
CLKOUT6_EN : STRING :=" FALSE ";
CLKOUTO_DT_DIR : bit :="1";
CLKOUT1_DT_DIR : bit :="1";
CLKOUT2_DT_DIR : bit :="1";
CLKOUT3_DT_DIR : bit :="1";
CLKOUTO_DT_STEP : integer := 0;
CLKOUT1_DT_STEP : integer := 0;
CLKOUT2_DT_STEP : integer := 0;
CLKOUT3_DT_STEP : integer := 0;
CLKO_IN_SEL :bit:="0"
CLKO_OUT_SEL : bit:="'0";
CLK1_IN_SEL : bit_vector :="'0";
CLK1_OUT_SEL : bit:="'0";
CLK2_IN_SEL : bit_vector :="'0";
CLK2_OUT_SEL : bit:="'0";

CLK3 IN_SEL : bit vector :="0";
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CLK3_OUT_SEL : bit :="'0";

CLK4_IN_SEL

. bit_vector :="00";

CLK4_OUT_SEL : bit :="'0";

CLK5_IN_SEL

: bit_vector :="'0"

CLKS5_OUT_SEL : bit :="'0";

CLK6_IN_SEL

. bit_vector :="'0"

CLK6_OUT_SEL : bit :="'0";

CLKFB_SEL : STRING :="INTERNAL";

DYN_DPA_EN : STRING :="FALSE";

DYN_PEO_SEL:
DYN_PE1_SEL:
DYN_PE2_SEL:
DYN_PE3_SEL:
DYN_PE4 SEL:
DYN_PES5_ SEL:
DYN_PE6_SEL:
CLKOUTO_PE_COARSE : integer := 0;

STRING := "FALSE";
STRING :="FALSE";
STRING := "FALSE";
STRING :="FALSE";
STRING := "FALSE";
STRING :="FALSE";
STRING := "FALSE";

CLKOUTO_PE_FINE : integer := 0;

CLKOUT1_PE_COARSE : integer := 0;

CLKOUT1_PE_FINE : integer := 0;

CLKOUT2_PE_COARSE : integer := 0;

CLKOUT2_PE_FINE : integer := 0;

CLKOUT3_PE_COARSE : integer := 0;

CLKOUT3_PE_FINE : integer := 0;

CLKOUT4_PE_COARSE : integer := 0;

CLKOUT4_PE_FINE : integer := 0;

CLKOUTS5_PE_COARSE : integer := 0;

CLKOUT5_PE_FINE : integer := 0;

CLKOUT6_PE_COARSE : integer := 0;

CLKOUT6_PE_FINE : integer := 0;
DEO_EN : STRING := "FALSE";
DE1_EN : STRING := "FALSE";
DE2_EN : STRING := "FALSE";
DE3_EN : STRING := "FALSE";
DE4_EN : STRING := "FALSE";
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DE5 EN: STRING := "FALSE";
DE6_EN : STRING := "FALSE";
RESET | EN : STRING :="FALSE";
RESET_O_EN : STRING :="FALSE";
ICP_SEL : std_logic_vector(5 downto 0) := "XXXXXX";
LPR_RES : std_logic_vector(2 downto 0) := "XXX";
LPR_CAP : bit_vector := "00"
SSC_EN : STRING :="FALSE"

);

PORT(
CLKIN : IN std_logic;
CLKFB : IN std_logic:='0";
RESET, PLLPWD : IN std_logic:='0";
RESET_I, RESET_O : IN std_logic:="0";
PSSEL : IN std_logic_vector(2 downto 0);
PSDIR,PSPULSE : IN std_logic;
SSCPOL, SSCON: IN std_logic;
SSCMDSEL : IN std_logic_vector(6 downto 0);
SSCMDSEL_FRAC : IN std_logic_vector(2 downto 0);
MDCLK, MDINC : IN std logic;
MDOPC : IN std logic vector(1 downto 0);
MDWDI : IN std logic vector(7 downto 0);
MDRDO : OUT std logic vector(7 downto 0);
LOCK : OUT std_logic;
CLKOUTO, CLKOUT1 : OUT std_logic;
CLKOUT2, CLKOUTS3 : OUT std_logic;
CLKOUT4, CLKOUTS : OUT std_logic;
CLKOUT6, CLKFBOUT : OUT std_logic

);

END COMPONENT;
uut:PLLA

GENERIC MAP(
FCLKIN =>"100.0",
IDIV_SEL => 1,
FBDIV_SEL => 1,
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ODIVO_SEL => 8,
ODIV1_SEL => 8,
ODIV2_SEL => 8,
ODIV3_SEL => 8,
ODIV4_SEL => 8,
ODIV5_SEL => 8,
ODIV6_SEL => 8,
MDIV_SEL => 8,
MDIV_FRAC_SEL => 0,
ODIVO_FRAC_SEL => 0,
CLKOUTO_EN => "TRUE",
CLKOUT1_EN =>" FALSE ",
CLKOUT2_EN => " FALSE ",
CLKOUT3_EN =>" FALSE ",
CLKOUT4_EN => " FALSE ",
CLKOUT5_EN => " FALSE ",
CLKOUT6_EN => " FALSE ",
CLKOUTO_DT DIR =>"1',
CLKOUT1_DT DIR =>"1',
CLKOUT2_DT DIR =>"1",
CLKOUT3_DT DIR =>"1',
CLKOUTO_DT_STEP => 0,
CLKOUT1_DT_STEP => 0,
CLKOUT2_DT_STEP => 0,
CLKOUT3_DT_STEP => 0,
CLKO_IN_SEL =>'0',
CLKO_OUT_SEL =>'0/,
CLK1_IN_SEL =>'0',
CLK1_OUT SEL =>'0,
CLK2_IN_SEL =>'0',

CLK2 OUT SEL =>'0,
CLK3_IN_SEL =>'0',
CLK3_OUT_SEL =>'0/,
CLK4_IN_SEL =>"00",
CLK4 OUT SEL =>'0,
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CLK5_IN_SEL =>'0',
CLK5_OUT_SEL =>'0,
CLK6_IN_SEL =>'0',
CLK6_OUT_SEL =>'0,
CLKFB_SEL=> "INTERNAL",
DYN_DPA_EN => "FALSE",
DYN_PEO_SEL => "FALSE",
DYN_PE1_SEL => "FALSE",
DYN_PE2_SEL => "FALSE",
DYN_PE3_SEL => "FALSE",
DYN_PE4_SEL => "FALSE",
DYN_PE5_SEL => "FALSE",
DYN_PE6_SEL => "FALSE",

CLKOUTO_PE_COARSE => 0,

CLKOUTO_PE_FINE => 0,

CLKOUT1_PE_COARSE => 0,

CLKOUT1_PE_FINE => 0,

CLKOUT2_PE_COARSE=> 0,

CLKOUT2_PE_FINE => 0,

CLKOUT3_PE_COARSE => 0,

CLKOUT3_PE_FINE => 0,

CLKOUT4_PE_COARSE => 0,

CLKOUT4_PE_FINE => 0,

CLKOUT5_PE_COARSE => 0,

CLKOUTS_PE_FINE => 0,

CLKOUT6_PE_COARSE => 0,

CLKOUT6_PE_FINE => 0,
DEO_EN => "FALSE",
DE1_EN => "FALSE",
DE2_EN => "FALSE",
DE3_EN => "FALSE",
DE4_EN => "FALSE",
DE5_EN => "FALSE",
DE6_EN => "FALSE",
RESET | EN => "FALSE",
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RESET_O_EN =>"FALSE",
ICP_SEL => "XXXXXX",
LPR_RES => "XXX",
LPR_CAP =>"00",
SSC_EN =>"FALSE"

)
PORT MAP(

LOCK=>lock,
CLKOUTO=>clkoutO,
CLKOUT1=>clkout1,
CLKOUT2=>clkout2,
CLKOUT3=>clkout3,
CLKOUT4=>clkout4,
CLKOUT5=>clkout5,
CLKOUT6=>clkout®,
CLKFBOUT=>clkfbout,
CLKIN=>clkin,
CLKFB=>clkfb,
RESET=>reset,
PLLPWD=>pllpwd,
RESET _|=>reseti,
RESET_O=>reseto,
PSSEL=>pssel,
PSDIR=>psdir,
PSPULSE=>pspulse,
SSCPOL=>sscpol,
SSCON=>sscon,
SSCMDSEL=>sscmdsel,

SSCMDSEL_FRAC=>sscmdsel_frac,
MDRDO=>mdrdo,

MDWDI=>mdwdi,

MDCLK=>mdclk,

MDOPC=>mdopc,
MDAINC=>mdainc
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5.2.2 IP

7f IP Core Generator ftiH, By “PLLA”, F A< &~ PLLA

A 5 B MR EE
IP B¢ 8

7t IP Core Generator Ft# Xd “PLLA”, 34 PLL 1) “IP

Customization” % I, %% IGHE “General” B EHE. "Options”Hit & HE A1

Uit I 7~ HE B
[E 5-10 PLLA B} IP Customization & 0444

IP Customization

Rl
PLL o
General
Device: GWS5A-25
Part Number: GW5A-EV25UG256CES | Language: [verilog =]
File Name: \ gowin_pll Module Name: \ Gowin_PLL
Create In: \[hcme{shuqie’gowinip\l
common | clkouto | Clkoutl | Clkoutz | clkouts | Clkouts | Clkouts | Clkouts | Clifbout |
General
& General Mode ¢ Advanced Mode
CLKIN PLL Reset
Clock Frequency(19~800): |100.000 Eli [ PLL Reset
ilzr ErE] ,—Zl- = (164 ™ PLL Power Down
[ CLKIN Divider Reset
—p{ ciin - »
VCO Frequency: [T CLKOUT Divider Reset
CLKFB Lock
Source: & Internal ¢ Externa ™ Enable Lock
ICP and LPF Optional Ports
pseL-[x = [F155C
PFSEL 13| mDER
PFRES LPFCAP
OK Cancel Calculate

1. General fit BAHE

General Bt BHEH TECE AR IP & it SCE M 5= S, PLLA 19
General B¢ & HE)F A DCE Bk 2R4l, 152% 3.1.2 IP .

2. Options At & HE

PLLA ¥] Options BCEAMEH T-H - H & XL #E 1P, Options Hc & HE 14
R PLL 2R, 8 2% 5.1.2 1P A .

3. I R RAER]
gt 17~ HE B 7R 1P Core [BC B 45 B BIHER], 41k 5-10 fs.

IP 3
IP & Ol & el fa, 74 DU & S/ File Name iy 44 B =40, PA
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ERIAHC B A BIEAT A

“gowin_pll.v” A5E%EY) verilog AL, AR4EH AT IP AT
B, AT PLLA;

® |P ¥t ¢t

4.

® P iH AR SR “gowin_pli_tmp.v”, A EEAE 1P B fl AR

® |PdE . “gowin_pllipc”, FIJV Rl InEZ SO IP #EATECE

DQS & DDR ik i 1% 11 X0 ) 20408 e 18 Jik et H 2

WR ST
e
B PR ERIE S 2
5.3 DQS
5.3.1 [RiENH
TheEsA

DQS =& W78 IP foci e, FEHT1H% DQSIN 5
DQSR90. DQSWO0 5 DQSW270 15 & [a] [ AHA 5% R I 58 i S P47

1

¥ O 7R R

5-11 DQS ixOr~EE

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

DQS

UG306-1.0

VHDL, =4 FIET AN X4 JE 288 .vhd

RPOINT
WPOINT
DQSW270
DQSWO
DQSR90
RBURST
RFLAG
RVALID
WFLAG

b
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wONT4A
% 5-21 DQS #HOMN4E
04 1/0 ik
DLLSTEP[7:0] | input DQS & 25Kz il fa N\
DQSIN input DQS #iA, kH 10 PAD.
FCLK input PO IR, ATk B AN E FCLK I BPb 4 .
HOLD input T DQS 5N, 1E1E5 NS T2k [E L4 it
By FIT DQS iEEL, RE A7 FIFO %,
PCLK input T4, SkE PCLK 4.
%% DDR {52 H [ ZE 5 )
RDIR input ® "0": ML)
® "1": Jg/bZERT
RLOADN input g /;DR FEH ) B RIS K B AL EWIAME, KT
AX o
. RMOVE iy F B 242 DDR B A ZER B K, B4
RMOVE MPUL | ek
% DDR 5 A\ ZER J717)
WDIR input ® "0": HHNAERS
® "1": {)32//"@5?‘
WLOADN input g /;DR BN BRI KB AL B VIEE, KHF
AX o
. WMOVE K F B3 42 DDR 5 AN IZER 2P K,
WMOVE MPUL sk
WSTEPJ[7:0] input FH-T DDR 55}l 4iE B 2 ]
READ[3:0] input READ {5, T DDR .
RCLKSEL[2:0] | input 36 P N Al N RI  4 oh
RESET input DQS EArkiN, & A R
) FIFO #4541, 1EH T IOLOGIC /) RADDR, H{
RPOINT[2:0] 1 outout | st v nte 1 i 1 i 48
) FIFO #5441, 1ER T IOLOGIC i) WADDR, H{
WPOINT[2:0] | outout | s s gy iy o 2 .
PCLK/FCLK 0° %, nI{EHT IOLOGIC 1)
DQSWo OUPUL | ToLK, s Lesk (i T P
PCLK/FCLK 270° #Hf&%iti, wI{EFHT IOLOGIC i
DQsw270 OUPUL | ToLK, s ek (i T
DQSI %2 90° #it, AI{EHT IOLOGIC 1] ICLK,
DQSR90 OUIPUL | i o0 FF T i 2
RFLAG output READ ﬁﬂﬁﬁ]ﬂ%ﬁﬁﬂjﬁ%, FH DA 7R S B AE B 1)
under-flow 5% over-flow,
TR bR R, FHURRE ORIE:
WELAG output WRITE ﬁaﬁﬁ B bR g, FHURRS NGER 7%
under-flow 5% over-flow,
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W4 110 iR
RVALID output | READ # X EE A Rbr &
RBURST output | READ % A& #a il 4
BHNR
< 5-22 DQS ¥ 4A
ZH 4 IV ERIeAEE| BOME | R
FIFO #R=E £
E'FO—MODE—SE 10 , 1'b1 10 | ® 1'b0: DDR memory fzt,
® 1'b1: GDDR ##z{
"000", "001",
RD_PNTR :%g:: :%11'.'.: 3b000 | FIFO itk &
"110", "111"
"X1”, "X2_DDR2",
DQS_MODE "X2_DDR3", "X4", | "X1" DQS ik #
"X2_DDR3_EXT"
update0/1 B 755 & 42
® '"false": update1 Lt update0
HWL "false", "true" "false" PERT—AN 35
® ‘"true": update1 F1 update 0
I 7 AH [
FERERL

® DQS i A DQSI K H 10 PAD;

® DQS fit RPOINT m[i%E4 % IOLOGIC (1) RADDR, HA[{EH T H -

W

® DQS 1fiH WPOINT mli%E4: % IOLOGIC ) WADDR, tHA[{EHTH

JE AR

® DQS %4 DQSR90 %4 % IOLOGIC ) ICLK, WA[{/EH T-H - iZ

s

® DQS %t DQSWO0/ DQSW270 rl %2 % IOLOGIC 1 TCLK, ]
TERTH 8.
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[REBIE
Verilog #14t.:

DQS uut (
.DQSIN(dgs),
.PCLK(pclk),
.FCLK(fclk),
.RESET (reset),
.READ(read),
.RCLKSEL(rsel),
.DLLSTEP(step),
WSTEP(wstep),
.RLOADN(1'b0),
.RMOVE(1'b0),
.RDIR(1'b0),
WLOADN(1'b0),
WMOVE(1'b0),
WDIR(1'b0),
.HOLD(hold),
.DQSR90(dqgsr90),
.DQSWO0(dgswO0),
.DQSW270(dgsw270),
.RPOINT(rpoint),
WPOINT (wpoint),
.RVALID(rvalid),
.RBURST((rburst),
.RFLAG(rflag),
WFLAG(wflag)

);

defparam uut.DQS_MODE = "X1";

defparam uut.FIFO_MODE_SEL = 1'b0;

defparam uut.RD_PNTR = 3'b001;

VHDL k.
COMPONENT DQS
GENERIC(
FIFO_MODE_SEL:bit:='0";
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RD_PNTR : bit_vector:="000";
DQS_MODE:string:="X1";
HWL:string:="false"
);
PORT(
DQSIN,PCLK,FCLK,RESET:IN std_logic;
READ:IN std_logic_vector(3 downto 0);
RCLKSEL:IN std_logic_vector(2 downto 0);
DLLSTEP,WSTEP:IN std_logic_vector(7 downto 0);
RLOADN,RMOVE,RDIR,HOLD:IN std_logic;
WLOADN,WMOVE,WDIR:IN std_logic;
DQSR90,DQSW0,DQSW270:0UT std_logic;
RPOINT, WPOINT:OUT std_logic_vector(2 downto 0);
RVALID,RBURST,RFLAG,WFLAG:OUT std_logic
);
END COMPONENT;
uut:DQS
GENERIC MAP(
FIFO_MODE_SEL=>'0',
RD_PNTR=>"000",
DQS_MODE=>"X1",
HWL=>"false"
)
PORT MAP(
DQSIN=>dgsin,
PCLK=>pclk,
FCLK=>fclk,
RESET=>reset,
READ=>read,
RCLKSEL=>rclksel,
DLLSTEP=>step,
WSTEP=>wstep,
RLOADN=>rloadn,
RMOVE=>rmove,
RDIR=>rdir,
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5.4 DDRDLL
5.4.1 [RiENA

HOLD=>hold,
WLOADN=>wloadn,
WMOVE=>wmove,
WDIR=>wdir,
DQSR90=>dqgsr90,
DQSWO0=>dqgswO,
DQSW270=>dqsw270,
RPOINT=>rpoint,
WPOINT=>wpoint,
RVALID=>rvalid,
RBURST=>rburst,
RFLAG=>rflag,
WFLAG=>wflag

DDRDLL 724 AN[E A7 4E i@ i DLLDLY . DQS 545 /E T DDR 4%
PO,

TheEsmid
DDRDLL RT3 45 5 (¥ N\ IR 2E AT I B AR A7 8 8 7 25 AS [RIAR A7 ) 38

K STEP. 11 %iH STEP {55 2 kah il DQS. DLLDLY #ilk, [F]
55 STEP L rl i@ A 2% 2 F i@ 45 7 2 . DDRDLL F R S AR IR
i GCLK A1AH4L#) HCLK.

¥ O R R E
5-12 DDRDLL 3% QR E

UPDNCNTL — P>
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CLKIN ——»

STOP ——»

RESET —»

DDRDLL

—~45 > STEP

—» LOCK
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wONT4A
%% 5-23 DDRDLL O /43
M4 /0 iR
STEP[7:0] Output FERF KA
B E e
LOCK Output o 1. Hiwg
® 0: R4
CLKIN Input RPN
STOP Input 155 1E 46 N IS b R0 PR 0 72 9 s e
RESET Input S EAFIN, EHEA R
UPDNCNTL Input DDRDLL SERf B B ], AR HP A 2K
SHNE
%% 5-24 DDRDLL 28148
ZH 4 SHRA H A8 Yo BNE iR
DDRDLL 5&#lFER K . BiE i
il
® TRUE: s&ffilfie, LERPK
N 265 (Fe KD, HTHARK
DLL FORCE | Integer 0,1 0 i~
= g YN e W
® FALSE: 1IEH#, @il
DDRDLL “E B ZE R 254K R
EfE T
DDRDLL fHF4FC & (45°~135°)
® 000:101°
® 001:112°
000,001,010,0 ® 010:123°
CODESCAL String 11,100,101, 000 ® 011:135°
110, 111 ® 100:79°
® 101:68°
® 110:57°
® 111:45°
DDRDLL J& FI A m A% ThfE:
® TRUE: JiH, N R
SCAL_EN String true,false true 24 CODESCAL % ;
® FALSE: ZEH, ERi\ 90°#H
%,
DDRDLL # 5 & ik
DIV_SEL Integer 1’b0,1’b1 1’b0 ® 1'b0: IEHBER
® 1'b1: PUEH ER
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EREE MR
DDRODLL f¥fii STEP nl #4224 DQS. DLLDLY &, [m]i 8 ) i@ it
AR PR 2.
[REBIL
Verilog %4t
DDRDLL uut (
STEP(step),
.LOCK(lock),
.CLKIN(clkin),
.STOP(stop),
.RESET (reset),
.UPDNCNTL(1’b0)
);
defparam uut.DLL_FORCE = "FALSE";
defparam uut. CODESCAL = "000";
defparam uut.SCAL_EN =" TRUE";
defparam uut.DIV_SEL = 1'b0;
Vhdl 5t
COMPONENT DLL
GENERIC(
DLL _FORCE: STRING := "FALSE";
DIV_SEL: bit :="1";
CODESCAL: STRING :="000"
SCAL_EN: STRING :="true"

PORT(
CLKIN:IN std_logic;
STOP:IN std_logic;
RESET:IN std_logic;
UPDNCNTL:IN std_logic;
LOCK:OUT std_logic;
STEP:OUT std_logic_vector(7 downto 0)
);
END COMPONENT;
uut:DLL
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GENERIC MAP(
DLL_FORCE=>" FALSE”,
DIV_SEL=>"1",
CODESCAL=>"000",
SCAL_EN=>"TRUE"
)
PORT MAP(
CLKIN=>clkin,
STOP=>stop,
RESET=>reset,
UPDNCNTL=>updncntl,

LOCK=>lock,
STEP=>step
);
5.4.2 1P 38
£ IP Core Generator 7, Hidi “DDRDLL”, FHifiA < BoR
PLL HIAHRAE BB
IPECE

7E IP Core Generator #if F x{7 “DDRDLL”, ##i4, DDRDLL 1] “IP
Customization” % [1.
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5 R4t Eh 5.4 DDRDLL
[#] 5-13 DDRDLL &Y IP Customization & 1454
IP Customization x
DDRDLL e
General
Device: GW5AT-138 | Device Version: B |
Part Number: GWSAT-LV138FPG676AES | Language: [Verilog =]
File Name: | gowin_ddrdll Module Name: \ Gowin_DDRDLL
Create In: |f'hume.fshuqi.fgowin_ddrd\I J
Options ]
—] upnent! Lock & Code: |Force Lock and Code j
Delay Code (degree): (101 -
0 fi
" Lock Mode: Normal Lock Mode =
— o cikin
-
— e
ala

UG306-1.0

1. General it BHE

General fit B HEH THECE P2 2B 1 1P ¥t SCAFAE 4= 5. DDRDLL [
General [it. & HE /)£ FI Fl DCE #ith i251Ll, 5% 5% 3.1.2 1P iH.

2. Options At & HE
DDRDLL [fJ Options i BHEF T 2 [ 5 XEE 1P, #i1f& 5-13.
® Lock & Code: i%'E DDRDLL 5.
® Delay Code(degree): JERS ¥ & ;
® Lock Mode: #E B EHA.

3. it R RAE R
s 12 7 HE B 2R 1P Core IRL B4 RURBIRER], Wk 5-13 o

IP 4 g3

IP & ORCE e, 74 ARG E U File Name i 44 1 =/ 304, DA
BRAINEC B NBIHEAT A4

® P it “gowin_ddrdll.v” 5 #E L) verilog FEBE, HRYEH R IP
BoE, F=Asefifbr) PLL;

® P iRiHEHBR I “gowin_ddrdll_tmp.v”, Sy PR IP BEEHEH
AR S

® |PE . “gowin_ddrdllipc”, F Rl NEZ SR IP #H4THEC &

95(102)




5 RGN 5.4 DDRDLL

!
UBCE P IE RIS S & VHDL, P AR BRI AS SCPE 44 R 209.vhd
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6 iR B

6.1 OSC

ae R

6.1 OSC
6.1.1 FRENH
OSC, F4ifE A M k.
BRI
%= 6-1 OSC &4
Kk EY Enas
e GWS5AT GW5AT-138, B i GW5AT-138
e GWS5AST B i GWS5AST-138
Iheet

ATGRE P SR, 9 MSPI A 2R G B, ST LU P R
eI p IR, EILE TAESS AR Ik 64 RN EIR

A4 I e T DU AR & A 2

ferkour = fosc/FREQ_DIV;

HAf .. N 210MHz OSC RZMHK, RIE#1F% FREQ_DIV Nt &
ZH, BUEN 3 1 2~126 MBS

¥ O R R E

6-1 OSC igA~=E

0SC

—» OSCOUT




6 Ah RN B 6.1 OSC

w9 4R
& 6-2 OSC KO 4A
4 110 ik
OSCouT output OSC #iy th i 805 5
SHNE
& 6-3 OSC BN
24 AR 9 FE NN ik
FREQ_DIV 3,2~126 (f&%0) | 100 OSC iRk E
[REHIHE
A DL E RS R T .
Verilog #4t.:
OSC uut(
.OSCOUT(oscout)

);
defparam uut.FREQ_DIV=100;
VHDL #itk.:
COMPONENT OSC
GENERIC(
FREQ_DIV:integer:=100
);
PORT(OSCOUT:OUT STD_LOGIC);
END COMPONENT;
uut:0SC
GENERIC MAP(
FREQ_DIV=>100

)
PORT MAP(OSCOUT=>oscout);

6.1.2 IP i§F

7£ IP Core Generator Jfi 1 .1y OSC, FifiA < Eos OSC KIAHI<
5 S M2,

IP Bd &

7t IP Core Generator L+, X7 “OSC”, #H OSC ) “IP
Customization” % I, %% HEHE “ General” ECEHE. “Options” H &
MEA S L RAERE], @il 6 2 Fras.
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6 iR B

6.1 OSC

UG306-1.0

& 6-2 OSC By IP Customization B A%

IP Customization x

0scC !

General

Device: GWS5AT-138 | Device Version: B |

Part Number: GWSAT-LWV138FPGET6AES | Language: [verilog =l

File Name: [ gowin_osc Module Name: |Gowin_OSC

Create In: |f'hame.fshuqifgowin?osc

Options ]

Frequency Divider: & [100 =] (2~126,even) 3

= =

Cancel

General fit B HE
General it BHEH TECE AR IP it SCH M %= 5. OSC [
General it & HEMF) 8 A1 DCE B2 {l, 6575 3.1.2 IP .

Options fic. & HE
Options ECEHEAH T H F B € XECE IP, Options At EAEM1E 6-2 fi
TN

® Frequency Divider: 7)#UfH. %68 2 IS, BUETEHENY
2~126 1 3.

St 11 3 7 AE [
it 2 /s HE B 2755 IP Core HIBC B 45 FnBIMER, anf&l 6-2 P

IP 4 g3

IP & B SE UG, PR B E S File Name i &4 ) =430 fF, B

BRNEC E NI4T 4

IP %113 “gowin_osc.v” N5EHEH] verilog AL, #RIEH R IP KL
B, reAsfliei OSC;

\P it AR S “gowin_osc_tmp.v”, A PRt IP it F A
B SCA 5

IP HC & SCfF: “gowin_osc.ipc”, H P AT INEGZ AR IP #HATHCE -
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6 iR B

6.2 OSCA

UNBCE LRSS 2 VHDL, AR BRI A PR 44 R 20 vhd

6.2 OSCA
6.2.1 [FiENH
OSCA, wZmfe M k.
yTachrda
%= 64 OSCA Ef 4
Kk EY]l a1
JREL® GW5A GW5A-25
Iheehmik
gt N mPR, A MSPI Zufe i sCHE (LI 8RR, SCREBIASFT I/ A
OSC g, IEr] LI P &t tnr s, @i E TIESHE, v PIskTS
Zi5 64 FREHER IR,
a8 B B e ] DB an N A A R
fCLKOUT = fosc/FREQ_DIV;
Hf, .~ 210MHz OSC Rz 4%, RiEss4 %% FREQ_DIV Nt E
ZH, BUE AN 3 A1 2~126 HIEEL.
wOREE
6-3 OSCA O r=E
OSCEN—»{ OSCA —»OSCOUT
wONE
% 6-5 OSCA O+
W4 110 ik
OSCOUT output OSC #ith i ez 5
OSCEN input IR S, mHTA R
SRNE
%% 6-6 OSCA BH N4
SR04 Hy{H ¥ BRIME A
FREQ_DIV 3,2~126 (fH¥0D 100 OSC 434 2 Bk &
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6 Ah RN B 6.2 OSCA

[REBIE
A DA FESE A S i
Verilog B4t
OSCA uut(
.OSCOUT(oscout),
.OSCEN(oscen)
);
defparam uut.FREQ_DIV=100;
VHDL #i4k.:
COMPONENT OSCA
GENERIC(
FREQ_DIV:integer:=100
);
PORT(OSCOUT:OUT STD_LOGIC);
END COMPONENT;
uut:OSCA
GENERIC MAP(
FREQ_DIV=>100
)
PORT MAP(

OSCOUT=>o0scout,
OSCEN=>0scen

6.2.2 1P A H
7E IP Core Generator JL1Hi J1 #.id7 OSCA, FiiiiAi i< 2~ OSCA i
FHIRAS B
IP i E

7t IP Core Generator Ftifi#, Xidi “OSCA”, i#iH OSCA i) “IP
Customization” % 1, %% D+ “ General” ECEHE. “Options” FLE
FEAN S B~ AER], il 6-4 pios.

7£ |P Core Generator FL1fii 41 ¥l OSCA, Fi A< &7~ OSCA 1)
FH A B
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6 dnfRI 2 6.2 OSCA
[l 6-4 OSCA Hj IP Customization & %544
[ IP Customization X
0OSC f _'I‘_I_-__'"u
General
Device: GW5A-25 |
Part Number: GWSA-EV25UG256CES | Language: [verilog =l
File Name: |ngin_osc Module Name: | Gowin_0SC
Create In: |.l'home.-'shuqi!gowin_osc J
Options }
Frequency Divider: & [100 =] (2~126,even) r3
—f{oscen ascout S,
= =

UG306-1.0

1. General it BHE
General it BHEFH T-HCE P2 AR 1P St SCHEIAE LS B . OSCA (1
General it B HEMF) 8 A1 DCE B2, 655 3.1.2 IP .

2. Options At & HE

Options Ft BHEF T H 7 E € XL & IP, OSCA [f) Options it & HE 3
A1 OSC LML, ES% 6.1.2 1P .

3. I ERIER
v 52 7R HE B 27 IP Core HIBC B 45 o BIHER], W 6-4 PR
IP 4 R34

IP & B SE UG, PR B E S File Name i &4 ) =430, B
ERABC E A B BEAT A4

® P il it “gowin_osc.v” NFERE] verilog B, ARHEFH P IP BC
B, reAESLEi ) OSCA;

® P it i AR S “gowin_osc_tmp.v”, H SR 1P Wit AR
M A

® P E . “gowin_osc.ipc”, FFRIINEGZ AN IP HEATHCE .
¥
WA E FIEFERIE S & VHDL, NP4 RRrmA X2 F 408 .vhd.
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