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KRN T m=®Y- T4k Arora V FPGA 7= S IR SR K ThaE . 5
e U TR

1.2 X3

B 2k SR M E www.gowinsemi.com.cn T UL R . BE L

ARSI -

® DS981, GW5SAT %741 FPGA 7 i 4t Tt

® DS1103, GW5A £%1] FPGA ;= b Bl T /it

® DS1104, GW5AST 541 FPGA /™ i i T it

® SUG100, Gowin = iE#AEH 45

1.3 Ki&. HER&IE

A1 A TARFM A LA RARTE . 4a08 15 LA IR Lo

R’ 11 RIE. %E

R, 4i05HE | 2 X

CLKDIV Clock Divider K e

CLKDIV2 Clock Divider 2 e AL A

DCE Dynamic Clock Enable BNAS B e

DCS Dynamic Clock Selector BN i R4S

DHCE Dynamic HCLK Clock Enable BNAS R B e

DLLDLY DLL Delay DLL #EiR

DQS gz‘r’;ﬁf}fr”g'D%atﬁesnﬁgge DDR 77k 5% 50 ¥ 5 45 P .

GCLK Global Clock ESalgE

HCLK High-speed Clock e e

LW Long Wire K4
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2

RENE T E®F 54k Arora V FPGA 72 5 I A0 s, 3545 T
I B N DA I B AR 28 U . I Bh SR A iR A T — RIMKHE . K Im 2
ik, AEEEEABEIES, HOKIR B D R fm 2= F e sk ge, )
ST A R E S .

B B FPGA mtERe I H B G E L, Arora V FPGA 7= i fit 1
L A R 4% GCLK (f33% PCLK F1 LW), HiZIREhsf4 ). BT
GCLK %5, 42t T4 (PLL). &l sh HCLK F1 DDR 174if 254
1B Bk P st 2 DQS 2 st e 5 U o

2.1 £EFh
GCLK X4 PCLK #1 LW. PCLK ] szl%t4 /i aksh. LW — J5 Al
LHEIEHIZE, 25 DFF $efitit#ifige (CE). BE L (SET/RESET) {5
Ty 7, Rl LHEZ gLk, 1E N EEEE S

2.2 SRR
Arora V FPGA /= i it e i e HCLK, BRI sh AR w2tk fg, 1T
PLSCHF 11O S e M e g AL dan, &% 11 ET ks i 4 [R5 1R B0 A% Sz 1T
WitH. — Bank SZ#:/0#% HCLK.
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3 4= Rk

3.1 DCE

3 s

3.1 DCE
3.1.1 [RiEN4H
DCE EAZiamphEdIiae, VW EEEshA i HEZEH GCLK M
2%, H2EH GCLK W MLE, BB 8 IRsh K A 2 A A B, M
T B AR 2 A ) S T
wOREE
3-1 DCE ig O~ =E
CLKIN ———»
DCE —» CLKOUT
CE —»
wONE
< 3-1 DCE # O3
W4 e} #id
CLKIN Input RPN ER=s
CE Input IHEPEREE S, A R
CLKOUT Output B S 5
FEEHHE
A] DL E RSB E
Verilog #14k.:
DCE uut (
.CLKIN(cIkin),
UG306-1.0.2 4(102)




3 &R 3.1 DCE

.CE(ce),
.CLKOUT(clkout)
);
VHDL #i4k.:
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 1P if§H

7£ IP Core Generator L4 .1 “DCE”, SifiA < &~ DCE H4H
Kol BNEE

IP B &

7E IP Core Generator #tMi 4, X “DCE”, #fH DCE i “IP
Customization” % 1, %% EFE “General” Bt B O GRHER, 0
F@ 3'2 ﬁﬁz]—:{o

UG306-1.0.2 5(102)




3 LR 3.1 DCE
[& 3-2 DCE H IP Customization & (4544
IP Customization *
DCE &
General
Device: GW5AT-138 | Device Version: B |
Part Number: GWS5AT-LV138FPGG76AES | Language: [verilog |
File Name: | gowin_dce Module Name: |Gowm7DCE
Create In: |f'homefshuqle’gowm_dce J
—pf cikin
Lt e
s
= =

UG306-1.0.2

1. General fit BAE
General it EHEF T HCE P2 2E 1 1P Bt SR RAE S .

Device: &7~ CCE ) Device 5 & ;

® Device Version: &7 AL E ) Device Version {5 & ;

® Part Number: &/~ E ) Part Number 15 2.

® Language: ACE AR IP Wil SCHRIEAERIRES . EFEAMNT
FiBIRME, EFEHEIES, S Verilog #1 VHDL;

® File Name: BECE =4 IP B SO SO 44 o A A SCAHE 7] 8
B SR

® Module Name: & 741 IP ¥t C4-#) module name. 7E4 1
SCAKE ] B w4 K. Module Name ANt 5 JRiE 4 FrAHE,
FAHME, WHHE Error #75;

® Create In: FCE AR IP Wi SR H AR . RI7EA M SCAHE
HREET YR H bR AR, AT I8 G SCACHE A 3% B A AL Ik B H b it
%,

2. IS RHER

g 1 s HE B 2R IP Core HINC & 45 R s BIHER], 4nl& 3-2 firs.

6(102)




3 4= Rk

3.2DCS

3.2 DCS

IP & mR3c
IP & O & 5 il)a, 724 LU & S File Name iy & HO =304, BA

BRANEC & A BT A

® P il “gowin_dce.v” SN5EHEH] verilog AR, #RIEH FHT IP
B, reEsLii) DCE;

® P il fd A S “gowin_dce tmp.v”, JyFH R IP T AR
BRSO

® P ECESC: “gowin_dce.ipc”, F Al IN#EGZ SCAERT IP #HATHCE .

!

Al B AR FEAE S 2 VHDL, TF= AR R AN SO 44 J5 4% .vhd .

3.2.1 RiEN4AE

UG306-1.0.2

DCS, ZhAmfhikeas, CLKOUT A LAZEPUAN I Bl A (] 2R 47 Bh A&
Ik

TheeHaid

DCS fA7E A B )4t sC, 7372 “Non-Glitchless” F
“Glitchless” f& .

£ Non-Glitchless 1\ F, DCS MIfEHEBITH ML i EH &, Ul
i CLKSEL {5 S U e &%, fuvFfth BRI, Sehrif itk T U1t
FRIEF ]

7E Glitchless #:0 T, J#id 2% DCS_MODE % B, FiE
CLKSEL & S8 A VLI 5115 5, AT LUBE S H s b B i Bl
IR OREE
3-3 DCS iR EE

CLKSEL —7—
CLKINO ——»|
CLKIN1 ——»
DCS —» CLKOUT
CLKIN2 ——»

CLKIN3 ——»

SELFORCE —
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3 & JRji 3.2DCS

wOITER
#+ 3-2 DCS xR O 4R
Uity 11144 1’0 {1
CLKINO Input M ANES 0
CLKIN1 Input IR TP N RS
CLKIN2 Input BHEANE S 2
CLKIN3 Input IG5 3
CLKSEL Input Ik 615 5
oif ) A P
SELFORCE Input ® 0: glitchless fiz
® 1: Non-glitchless 5\
CLKOUT Output B i 5 5
SENAR
& 3-3 DCS 8HN4A
S BB G BB i34}
"CLKO", "CLK1", "CLK2", "CLK3",
"GND", "VCC", "RISING",
"FALLING",
DCS_MODE | "CLKO_GND", "CLK1_GND", "RISING" | % & DCS izl
"CLK2_GND", "CLK3_GND",
"CLKO_VCC", "CLK1_VvCC",
"CLK2_VCC", "CLK3_VCC"
[FiEHIL
A LB S0 S .
Verilog %14t
DCS dcs_inst (
.CLKINO(clk0),
.CLKIN1(clk1),
.CLKIN2(clk2),
.CLKIN3(clk3),
.CLKSEL,
.SELFORCE(selforce),
.CLKOUT (clkout)
);

defparam dcs_inst. DCS_MODE="RISING”;
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3 & JRji 3.2DCS

Vhdl #il4k:
COMPONENT DCS
GENERIC(DCS_MODE:string:="RISING");
PORT(
CLKO:IN std_logic;
CLK1:IN std_logic;
CLK2:IN std_logic;
CLK3:IN std_logic;
CLKSEL:IN std_logic_vector(3 downto 0);
SELFORCE:IN std_logic;
CLKOUT:OUT std_logic
);
END COMPONENT;
uut:DCS
GENERIC MAP(DCS_MODE=>"RISING")
PORT MAP(
CLKO=>clkO,
CLK1=>clk1,
CLK2=>clk2,
CLK3=>clk3,
CLKSEL=>clksel,
SELFORCE=>selforce,
CLKOUT=>clkout
);
B e [
Non-Glitchless Bz 7 41 3-4 ffi7~, CLKSEL[3]~CLKSEL[0]43l
X RLi%EHE CLKIN3~CLKINO, A R, Ay 5 AH [F]
[#] 3-4 Non-Glitchless &R FE

CLKSEL[0] | |

CLKSEL[1] ! |
i ¥
o - ‘mmmm

v R A A R R

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

Glitchless ## =) Fan& 3-5. K 3-6. & 3-7 #1114 3-8 flion, H

UG306-1.0.2 9(102)




3 & JRji 3.2DCS

CLKSEL[3]~CLKSEL[0]%> 5l %} W i #% CLKIN3~CLKINO, #4urs A0 1A
3-5 DCS mode: RISING BiFE

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

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

[#] 3-6 DCS mode: FALLING B1FE

|
i
| switch to CLKO at next |
CLKSEL[O] ! 1\ CLKO falling edge f !
! i T ! At next CLK1 falling edge
CLKSEL[1] | i i At next CLKO falling edge i\ output goes to "0"
| ' output goes to "0" R
CLKO
CLK1
CLKOUT .
switch to CLK1 at next switch to CLKO at next
CLK1 falling edge CLKO falling edge

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

L \ \
CLKSEL[O] _l\ Px i

CLKO

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

CLKOUT : H I output goes to "0" H I_l_’—l_l—m
switch to CLKO at next switch to CLKO at next
CLKO falling edge CLKO falling edge

3-8 DCS mode: CLKO_VCC FFHE

CLKSEL[O] __1\ }‘ \

CLKO

!

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

CLKOUT ' )
switch to CLKO at next
CLKO rising edge

3.2.2 1P iFHA

7£ IP Core Generator JLid ¥y “DCS”, FLifiA < &~ DCS HI4H
Kol BNEE

IP B &

7 |P Core Generator #1fi#, Xy “DCS”, #iti DCS [ “IP
Customization” & 1, Z%& 5 “General” ECEHE. “Options” [t & HE
i I EosHER, b 3-9 Faw

UG306-1.0.2 10(102)




3 &R 3.2DCS
& 3-9 DCS B4 IP Customization & [145#4)
IP Customization *
DCS 2
General
Device: GWS5AT-138 | Device Version: B |
Part Number: GWSAT-LV138FPG676AES | Language: [verilog =l
File Name:  [gowin_dcs Module Name: | Gowin_DCS
Create In: |f‘home‘-‘shuqi.-'gowin7dcs J
Options }
] clizel]3:0]
Glitchless Mode: |true -
DCS Mode: RISING hd
—c
— ut [—
—»c
—nlc
= =
1. General fii & HE

UG306-1.0.2

General it BHEH THCE =41 IP &k SCHRIFH(E E. DCS 1
General FC EAE ) HI A1 DCE BRI, 1557 3.1.2 IP M.

Options Fit. & HE
Options Bt EHEF T H 7 B € X & 1P, Options At & HELN & 3-9 it
TN

® Glitchless Mode: ffigg/’kEE Glitchless iz,
® DCS Mode: i%H DCS #iz{.

Uit 1 3 7 HE
v R HE ] B 7R IP Core HOEC B 45 s BIAER], WKl 3-9 Frn.

IP 4 3

IP & Ol & e )5, P4 LR & S/ File Name fin 44 I =43k, DA

FRAIC B B HEAT A 4

IP %1t 3CfF “gowin_des.v” N5E#EN verilog bk, H4EH 1 IP B
B, PAESEEIiL) DCS;

\P i AR SCHE “gowin_des_tmp.v”, R PR AL 1P it ff AR
WA

IP fic & 4. “gowin_dcs.ipc”, FI /Al n#iz e hxt 1P #H47c & .
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3 & JRji 3.2DCS

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

UG306-1.0.2 12(102)




4 SRR 4.1 DHCE

4.1 DHCE

4.1.1 FiENA
DHCE AT 22 Hi T HF/26 1] HOLK i 415 2
WOREE
& 4-1 DHCE is A ==&

CLKIN ——»
DHCE ——®» CLKOUT
CEN —»

ImONTE
% 4-1 DHCE 2 ON48

Uiy 11 44 I/0 EitiBa

CLKIN input PN RS

CEN input e REfI NG 5, (RAPA K.

CLKOUT output B Bh i A5 5

[FEHIHE
A DAL R SEBIAL S
Verilog #i4t :

DHCE uut (
.CLKIN(clkin),
.CEN(cen),
.CLKOUT (clkout)

UG306-1.0.2 13(102)




4 EIE T Bh

4.1 DHCE

4.1.2 1P A

UG306-1.0.2

Vhdl #il4k:
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 #tiiH ¥y “DHCE”, FiA < &7~ DHCE
(AR A S
IP B &

1£ IP Core Generator A+, X “DHCE”, #{ DHCE [ “IP
Customization” &1, Z&E T “General” Ft B HEA I O E/RHER, U0

4'2 Fﬁ/j_‘—\‘o

14(102)




4 SRR 4.1 DHCE

[&] 4-2 DHCE 8y IP Customization & O%5#3

IP Customization x
AL

DHCE 53]

Genera

Device: GW5AT-138 | Device Version: B |

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

File Name: |ngin7dh(e Module Name: |Gowin7DHCE

Create In: |f‘hcmefshuqle’go\mn_dhce
— e

ut

-

1. General it & #E
General It BHEF TECE P2 2B 10 1P Beit SCE A %5 5 . DHCE 1y
General it EHEfE 5 DCE #iLl, 2% 3.1.2 IP A .

2. B RAE R
vt B2 R AE 2 7~ IP Core HHD & 45 BoRBINER, W011E 4-2 Fios.
IP 4 Rt

IP & M E SR, 7B ABCE S File Name iy 44 1) =4 3CfF, A
FRAEC B B HEAT A4

® P i3 “gowin_dhce.v” SN5E#E Y] verilog BEHL, HRIEH S IP B
B, Ak r) DHCE;

® P Wil fd AR SC A “gowin_dhce_tmp.v”, SAH PR IP &4 H
PR SC A

® [Pt E . “gowin_dhce.ipc”, F /AT Z AN IP #ETACE .
!
WC B O R RE S 2 VHDL, WP AR B ET AN SO 4 JE 408 . vhd .
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4 SRR 4.2 CLKDIV2

4.2 CLKDIV2

4.2.1 [FiENA

CLKDIV2 Jyist gty A, SEBLI B — 20 i % . CLKDIV2 K%t A
AEIKXZ) IOLOGIC ) FCLK. PLL f#j CLKIN #1 CLKFB. DQS [#] FCLK.
CLKDIV [#J HCLKIN #1 DDRDLL [ CLKIN.

Theeid

CLKDIV2 Jy iy oy Siasise, A ple 5 4 A I B Az — 250 2 3 At
B

mAOREHE
4-3 CLKDIV2 O =EE

HCLKIN ——»
CLKDIV2 ——» CLKOUT

RESETN ——»

wONE
%% 4-2 CLKDIV2 #0748

Uiy 11 44 I/0 i

HCLKIN Input PN RS

RESETN Input FAENAES, KA.

CLKOUT Output B Bh i A5 5

[FEBIE
A DAL SEBIAL S .
Verilog #4k :

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

);

VHDL #i4k.:
COMPONENT CLKDIV2
PORT(
HCLKIN:IN std_logic;
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4 SRR 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 A

7£ IP Core Generator JtiiH 8y “CLKDIV2”, Fii A4 Box
CLKDIV2 [ A5 B .

IP i &

1E IP Core Generator Ftii+, X “CLKDIV2”, #H CLKDIV2 K]
"IP Customization” % 1, 1Z& G “General” Tt B AE A 57~ HE
@ ’ ﬁl:] @ 4'4 FEZT—\‘ o

4-4 CLKDIV?2 By IP Customization B O%544

IP Customization

f

CLKDIV2 i

General

Device: GWSAT-138 | Device version: B |

Part Number: GWSAT-LV138FPG676AES | Language: [verilog 4|

File Name: | gowin_clkdiv2 Module Name: | Gowin_CLKDIV2

Create In: |J'hcmefshuqle’go\nfln_clkdwz
— o] bl

it

—] reset

Cancel

3. General fit &HE
General it BHEFH T-HCE P2 AR 1 1P ¥t SCE A D4 (S E . CLKDIV2 [
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4 EIE T Bh

4.3 CLKDIV

General fit & HE {5 A1 DCE #Hef2kAl, 5% 3.1.2 IP .
4. IR RAE R

Ui R~ HE 2R IP Core FTE B 25 FonBIHER, 11 4-4 Fios.
IP 4 ji 30

IP & ORCE e, 74 ARG E X File Name @ 4 1 =4S4, LA
BRANAC & NI4T 41

® P it “gowin_clkdiv2.v” A5ERER verilog #EHL, R4 PR IP
BoE, 7F=AEsf{bit) CLKDIV2;

® P Bt FRR SCHF “gowin_clkdiv2_tmp.v”, JyH P-4 IP Bt
ARSI

® IPE . “gowin_clkdiv2.ipc”, F Al n# %ot 1P #E47 A

.,
E!
WIe B Pk B E 5 & VHDL, U= AR RGP AS SO 44 JE 4808 .vhd
4.3 CLKDIV
4.3.1 FiENA

UG306-1.0.2

CLKDIV M Ehor#igs, SZILR EhAR %,
TheeHEd

CLKDIV Jy e i Bl oy Siiasi e, A A A I Bk A7 — S5 23 35U
HF 10 2.

wOREE
4-5 CLKDIV #Or=HE

HCLKIN —»
RESETN —| CLKDIV — CLKOUT

CALIB —»
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4.3 CLKDIV

UG306-1.0.2

IO
% 4-3 CLKDIV #0148
W4 I/0 EiiT%
HCLKIN Input Hﬂ“%@iﬁﬁ)\ﬁ 5
CALIB Input CALIB iy Nf5 5, %% H b
CLKOUT Output IS S S

Hrf, CALIB {251 LAFI IOLOGIC H11f) CALIB & {#i [, EAkThfE
.

® 2 Wiy, &2 AN IR UL, BRHKIAEE 180 B, 2 BN
—NJE

® 3 pHi, B2 ANTREI B RARAL, BT 120 B, 3 IKIEE
77 AN 39

® 3.5 0, B TREITRE - UOEAL, BRI 102.8 [, 7 X
N,

® 4 pH, B2 AR R ARG, REXEEE 90 B, 4 By
AN JA 3

® 50, 2 ANTRERIYRE - ARAL, OB 72, 5 HEEDN

— N 3
® 6 A, &2 ANFREI AN, BRROEEZ) 60 B, 6 AN
AN FE

® 7 ARy, B2 AT IR EE—IRAAL, BRRIAEEL) 51.4 B, 7 IRIAEE
A

® BN, & 2 AT IRIEEE— AL, RERIAEEZ) 45 B2, 8 IXTEEN
—/N i 3

® 1 Ui, PHETL.

SENAR

3% 4-4 CLKDIV 8848

ZH 4 BB G BRINE i)

DIV_MODE |1,2,3,3.54,5,6,7,8 |2 B I o A R A

[RiEHME
Al DL B S S
Verilog %4k
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4 SRR 4.3 CLKDIV

CLKDIV uut (
.HCLKIN(hclkin),
.RESETN(resetn),
.CALIB(calib),
.CLKOUT (clkout)
);
defparam clkdiv_inst.DIV_MODE="2";
VHDL #i4k.:
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 J§
IP Core Generator 71 F 8.ty “CLKDIV”, A <s &7~ CLKDIV
FIAE AT SRR,
IP &

7f IP Core Generator FLfi 1, X{ifi “CLKDIV”, #fH CLKDIV 1) “IP
Customization” & 1, %& HlHE “General” FCEHE. “Options” it & HE

UG306-1.0.2 20(102)




4 f i g 4.3 CLKDIV
RNIT) | = — —
At H S~ AEE], anE] 4-6 Fros.
4-6 CLKDIV B IP Customization B O%#
IP Customization X
CLKDIV o
General
Device: GW5AT-138 | Device Version: B |
Part Number: GWSAT-LV138FPGET6AES | Language: [verilog |
File Name: \ gowin_clkdiv Module Name: |chvwr1_CLKD\\1Ir
Create In: \;home.fshuq\fgowin_c\kdw J
Options }
Division Factor: |2 -
Calibration: false -
J P
it
.
= =

UG306-1.0.2

1. General it & #z
General it BHEFH THCE P2 AR 1P ¥ttt SCHERIAE 4 S B . CLKDIV )
General it EHE ) A1 DCE #p12ifl, 2% 3.1.2 IP A

FRAHC B B HEAT A 4

Options Fic. & HE

Options FC EHEF T H 7 B € X & 1P, Options Bt & HEUN K 4-6 T

7N o

® Division Factor: [R¥:H T
® Calibration: RUERSEh i AE/ K GEIL TN,

S 1 3 7 A [

i B R HE B B IP Core HUFC B 45 FonIMER], WK 4-6 Fix.
IP 4 R 304
IP & AR & 5 ild)a, 774 LU & S File Name iy & 1 =404, BA

IP Beih 30 “gowin_clkdiv.v” J5E 81 verilog AL, HR4EH P T IP
PCE, F=AEspib) CLKDIV;

1P - A SCHF “gowin_clkdiv_tmp.y”, PR E 1P i

FRAR LA

IP Bic & “gowin_clkdivipe”, F AT INEGZSCAR% 1P #EATHCE
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4 SRR 4.4 DLLDLY

VE!
B AR B VHDL, U7 AR B R SO 44 4. vhd
4.4 DLLDLY

4.4.1 RIBNE
DLLDLY AR efaEmfBitk, &3t CSTEP 8t DLLSTEP 1Z 5 % A B4
HEAT AR, 15 F3Z I B i 4 i 2
Iheesmid

DLLDLY #R#E CSTEP & DLLSTEP ;= 4= X N AR AL [ SE T, 45 33T
CLKIN (4R . #R#E CSTEP % DLLSTEP {15 2B B, B35 ) GE I
[A12979 12.5ps. FER R SCRFER AR, ShaA iU B & P =

!

GW5A-25 g AN S i AR
mOREE

4-7 DLLDLY i R EE

DLLSTEP —g—

CLKIN ——» ——» CLKOUT

CSTEP74>8 DLLDLY

LOADN——» ——» FLAG
MOVE —»
wANE
7= 4-5 DLLDLY 5O /T48
Ui 1144 I/0 Eiiipu
CLKOUT Output I e H S 5
A& MR ARG, A URRIE
FLAG Output JH#EIE T ) under-flow BY over-flow.
DLLSTEP[7:0] Input ERS KA NS S, SKJEA DDRDLL.
CLKIN Input RPN RS
CSTEP[7:0] Input AR E CIU G et KNGS
PN e i 25K
LOADN Input ® O MBI PK;

® 1: ZA RS
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4.4 DLLDLY
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Ui 1144 I/0 ik
B & MAE T, MOVE N R RIS 34
MOVE Input YGRS, BN B — AN LR 25
£,
SRNE
%2 4-6 DLLDLY ¥ /+48
S SR | BYEVERE | BRAE ik
BB AR AL 57
DLY_SIGN Binary 1'b0,1'b1 1'b0 1'b0:'+'
1'b1: -
JERS R
DLY_SIGN =0
DLY_ADJ Integer 0~255 0 DLY_ADJ;
DLY_SIGN =1
-DLY_ADJ
. , , , 1’b0:DLLSTEP
STEP_SEL | Binary 1’b0,1’b1 1’b0 1'b1-CSTEP
ADAPT_EN | String :FALS'E"‘ "FALSE" | Hi&MNAHE A
TRUE
DYN_DLY . "FALSE". " " - - 26
EN String "TRUE" FALSE" | Zh&R01HRE
REGHE
A] DL FE S0 5
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 dlldly_0.DYN_DLY_EN="FALSE";

defparam dlldly_0.ADAPT_EN="FALSE";
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4 SRR 4.4 DLLDLY

defparam diidly_0.STEP_SEL=1'b0:;

VHDL #i4k.:
COMPONENT DLLDLY
GENERIC(
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(
DLY_SIGN=>'0',
DLY_ADJ=>0,
DYN_DLY_EN=>"FALSE",
ADAPT_EN=> "FALSE",
STEP_SEL=>'0'
)
PORT MAP(
DLLSTEP=>dllIstep,
CLKIN=>clkin,
CSTEP=>cstep,
LOADN=>loadn,
MOVE=>move,
CLKOUT=>clkout,
FLAG=>flag
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4 SRR 4.4 DLLDLY

4.4.2 1P FH

7£ IP Core Generator JL1f 1 8.7 “DLLDLY”, FLifiA i< Sos
DLLDLY FIAHR{E EMEEL
IP B E

7E IP Core Generator #tMid, X7 “DLLDLY”, 74 DLLDLY #J “IP
Customization” %, 1Z%& HEHE “General” B EHE. “Options” Bt & HE
At B RHER], i 4-8 Fias

4-8 DLLDLY /Y IP Customization & O%#3

IP Customization x
5
DLLDLY Rk
General
Device: GWS5AT-138 ‘ Device Version: B |
Part Number: GWSAT-LV138FPGG76AES \ Language: [verilog |
File Name: | gowin_dlldly Module Name: | Gowin_DLLDLY
Create In: |f'home.fshuqi.fgowm_d\\dly
Options ]
Delay Adjustment Optiens
— e clkin

Delay Sign: Positive x

Delay Mode: |Dynamic *
— | ladn ket | Delay Step: 0 E|i
Delay Source: |DLLSTEP ~

— dlistepl7:0]

= =

Cancel

1. General fit EHE
General it B HEFH T & 77 4E 10 1P ¥t e #5515 B . DLLDLY K
General it EHE{H A1 DCE B I2-4l, 152% 3.1.2 IP A

2. Options [it B HE

Options Bt EHEF T H ' H 2 X HL & IP, Options At EHEUNE 4-8 fr
TR

® Delay Sign: & IHBEN KT 5.
® Delay Mode: % ZERF
® Delay Step: WEILHPK
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4.4 DLLDLY

UG306-1.0.2

® Delay Source: LR KA
3. i SR HE

uiig 1 527~ AE B 7R IP Core (L E 45 RoRBIMER], W& 4-8 s
IP 4 pR3c i

IP & M ESE MR, 7R IBCE S File Name fig 44 1) =430, A
FRAEC BB HEAT A4

® P ixil 3t “gowin_dlldly.v” A% (1) verilog Bitk, #R4EHH P HIP T
&, A4S DLLDLY

® [P ¥t AR “gowin_dildly tmp.v”, JgHEREE 1P Bitd
AR A5

® [Pt E . “gowin_dlldly.ipc”, FI /Al n#kiZ scbxt IP HEATEC & .
3!
I R R E S % VHDL, 7= A= (T AN SO R4 IS 460 . vhd.
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LA 5.1 PLL
5 ARG

5.1 PLL

5.1.1 [RiET4A

Arora V FPGA 24t T 8ifHEF PLL, 045 7 Bitebia s, A:Rgmeha]ph
NFETYEE S M N B AT B R . AR AT S EL A

EAERH

= 5-1 PLL B84

ENR £ [idis

I GWS5AT GWG5AT-138, Biz GW5AT-138
R GWS5AST Bfi GW5AST-138

Ihietiid

PLL AR 1) 25 MAE B an B 5-1 oo

UG306-1.0.2
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5.1 PLL
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& 5-1 PLL ==FE

sssssss

PLL A& T25 58 IS5 M B R AT I o A 8 . AEAARE . G
BESR P= A AE AR . AL AD & 2 B . CLKOUTO A
CLKFBOUT 3¢ #F 1/8 /N R %, CLKOUTO~CLKOUT3 S H3hF &
W54, [N PLL 324 CLKOUTS6 % CLKOUT4 [ #Ze ik, 7 SSC
IhRE, SCREEFER BRI LSl CLKIN A1 CLKOUT % 5% .

BT FER R B, A B L A FPGA /i 2045 T
WA PR AT B

PLL 7] DL 4 B 8 CLKIN BEAT AR R (AR 045D, 5 AR
I

Fpfd=Fclkin/IDIV

Fclkfb=Fpfd*FBDIV

RIEAF 7720 VCO St H A AR

PN T S T

Fvco=Fclkfb*MDIV

® A it

Fvco=Fclkfo*MDIV ---- CLKFBOUT /x5 %] CLKFB
Fvco=Fclkfb*ODIVx ---- CLKOUTx fx15i%] CLKFB
Fclkfbout= Fvco/MDIV

HRHE INMUX AT OUTMUX &£ A Al A 2K, CLKOUT i Hi i 1
RN WNER
® VCOin =, (INMUX E&EFKH VCO): Fclkoutx=Fvco/ODIVx

e W N K
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5.1 PLL
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Bypass in &3, (INMUX i£#K H CLKIN): Fclkoutx=Fclkin/ODIVx
Bypass out 15 (OUTMUX i&4%k H CLKIN): Fclkoutx=Fclkin
CAS #i:{ ({\{i#iE 4): Fclkout4= Fclkout6l'/ODIV4

Felkin 254 N B CLKIN A% ;

Fclkoutx:x=0~6, A 0~6 Jf & 4 I F i

Felkfb >y s it N i 4l CLKFB 451 ;

Fpfd 3 PFD %44 % ;

IDIV. FBDIV. MDIV. ODIVx (x=0~6)N~ [l 73 #7355 2 45, B Al 3 i i B AN )
BB RIS BRI 045 55

[1] Fclkout6 & 1)/2 6 i#i& ODIV6 i 4.
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5 RG]k 5.1 PLL

WO
5-2 PLL ¥ O 7R = E

CLKIN ——»
CLKFB —»
RESET ——»

PLLPWD ——
RESET_| —
RESET_O —>
FBDSEL —%—>]
IDSEL —%5—>]
MDSEL —4—> - CLKOUTO
MDSEL_FRAC —5—>
ODSELO —75—>
ODSEL1 —5—>] | CLKOUT2
ODSEL2 —5—>]
ODSEL3 —75—>
ODSEL4 —~7™ PLL —— CLKOUT4
ODSEL5 —745—>|
ODSEL6 —745—>]

~Nt o o

|

CLKOUT1

~N NN~

— CLKOUT3

~p NN~

— CLKOUTS

~

ODSELO_FRAC ﬁ?’ — CLKOUT6
DTO —77 >
—— CLKFBOUT
DT1 —75 >
DT2 —5 >
DT3 —7%5 ——— LOCK

i

ICPSEL —7%—>1
LPFRES —75 >
LPFCAP —75—*
PSSEL —75
PSDIR ——*
PSPULSE —
ENCLKO —*
ENCLK1 —*
ENCLK2 —*
ENCLK3 —*
ENCLK4 ——*
ENCLK5 ——*
ENCLK6 —*
SSCPOL —™
SSCON —*

SSCMDSEL —75 >
SSCMDSEL_FRAC —75 ™

w|o
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UG306-1.0.2

IwONTER
£ 5-2 PLL 35O/ 48
¥ 11 44 110 Eiii3a
CLKIN LETPAN EEANEELTIN
CLKFB I ISR E TN
RESET LN PLL &3E M5 S, EMETHEE, mEFE8.
PLLPWD X ﬂLgmmmmnﬁﬁ,NEM%%pwmdwm,%%
FEM
S } V2 ET 7 Fe , —f SET
RESET | Hx TMMV%HLéEu,m%$ﬁﬂ T S
A .
B4 ODIV I Hor i, mFa R, —BHTW
RESET G o
O I R
_ N A FBDIV BUHE, JEH 0~63, FBDIV SLFR{H N
FBDSEL[5:0] | %A 64.-FBDSEL .
5 jﬁ\ 75 3 SEp ~ ’ S ; A -
IDSEL[5:0] s FAEH DIV BUE, JEFEl 0~63, IDIV SLPR{E N 64
IDSEL.

_ N A5 MDIV BE0E, YuF 0~126,MDIV SZBRE A
MDSEL[6:0] | 4N 128-MDSEL, B MDIV H{# it [l 2~128.
MDSEL_FRA | .. , FNAFEH MDIV /NUE, 1EH MDIV B35 2~127,
C[2:0] W ANEHE 1/8.

) ” A ODIVO BAHUE, il 0~127, ODIVO 5Zfx
ODSELO[BO] | %A | 4y 3y 128-0DSELO.
ODSELO_FR | .. ) A ODIVO /MNEEUE, & ODIVO #43i F
ACI[2:0] B 2~127,/NECIUE 1/8.

, " A5 ODIVA BUE, il 0~127,0DIV1 SEFREA
ODSEL1[6:0] | #iA 128-ODSEL1.

. ” A4 ODIV2 BUE, il 0~127, ODIV2 SEFR{E N
ODSEL2[6:0] | #iA\ 128.0ODSEL2

. ” ShAs$EH] ODIV3 B, il 0~127, ODIV3 SZhr{H N
ODSEL3[6:0] | #iA 128-ODSEL3

_ N FayEt| ODIV4A HUfH, JEH 0~127, ODIV4 SZhrE N
ODSELA4[6:0] | #iA 128-ODSELA.

. ” A ¥ ODIVS HUE, JE Fl 0~127, ODIV5S SEFrfE AN
ODSELS5[6:0] | #iA 128-ODSELS

_ N FasyEt| ODIVE HUfH, JEl 0~127, ODIV6 SZFrE N
ODSEL6[6:0] | #iA 128-ODSELS.
DTO[3:0] LTI AR CLKOUTO (1 (5 25 b
DT1[3:0] LITAN SRR CLKOUTT f 525 t
DT2[3:0] LTI HAMATES CLKOUT2 i 54t
DT3[3:0] LN AR R CLKOUT3 (1) 5 2 Lt

— j‘t‘ 2 N , NZ1O £

ICPSEL5:0] | A BNASTER] ICP IR AN, FLIA Bl 5 EUAE 3 K i 389 K {8

N 0 I B/ o
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w4 11O ik
_ N HAPES LPFRES K/, RES BUHETEE H/MEIH
LPFRES[2:0] | HA RO~R7,R0 % S 5 56 ik, R7 W6 SL 75 58 B /N o
AT s > I 5
LPFCAP[1:0] | i A EhAFEH LPFCAP K/, CAP BUE G /N8I KA
C0~C2.
PSDIR TN FASTERIMALAE ST
PSSEL[2:0] | %A A A LA B IEE
PSPULSE LTI AT AALAE B B kb
" ShAEHIEE 0 KHehi B aE, AR sl S g [H
ENCLKO WA i 7 #2455 % CLKOUTO_EN="TRUE”.
" SHASPEHEIE 1 W ph A RE, 25 ARl 3h A8 R ) ]
ENCLKT WA | 5452 5 CLKOUT1_EN="TRUE".
. SRS 2 e AR RE, AR sh A R[]
ENCLK2 A i 7 8 45 2% CLKOUT2_EN="TRUE.
" AT G 3 W A RE, AR shAS e U ]
ENCLK3 N i A S5 CLKOUT3_EN="TRUE”.
" ShAEHIEE 4 e TR, A AR R sl A g [H]
ENCLK4 WA I #5425 CLKOUT4_EN="TRUE’.
n A HIEE 5 I e A e, AR FH B A4 gE I [F] i
ENCLKS A T# A2 CLKOUT5_EN="TRUE”
N BHAPEHEIE 6 I phfr i aE, 2548l 3h A8 fE ) [H]
ENCLKE L 75 4524 CLKOUT6_EN="TRUE”.
A timing (9 1) AT IR L -
SSCPOL LTPN ® 0: CLK Rising Edge
® 1: CLK Falling Edge
SSCON LTI BhASFEH| SSC lifig
SSCMDSEL A3 SSC MDIV B EHUE, 1 SSC MDIV sZFrH
6:0] [ LN Y 16~24 (X3 Fpfd Jy 50M). 32~48 (X} Fpfd
' A 25M), SSC MDIV sZFR{E N 128-SSCMDSEL .
ggggﬂ[g%]ﬁ_ TN BZPEH] SSC MDIV /NEHUE, /NECHUE 1/8.
CLKOUTO Lingan O JHE R B (BRIAD
CLKOUT1 s 1 38 P A
CLKOUT2 Lingan 2 JHIE R B
CLKOUT3 s 3 ST g
CLKOUT4 Lingan 4 JHIE I B
CLKOUT5 s 5 3 T8 I g He
CLKOUT®6 Lingan 6 I8 I b
CLKFBOUT | #iHh S b
LOCK Lingan PLL 887
e 1: !Ejrll/"\'_E'
® 0: ki
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SENAR
#R 5-3 PLL 2T 4R
4 it HUEJE BRINE iR
FCLKIN string "10"~"400" "100.0" S AR (MHZ)
NS AEE, SR SZbE
IDIV_SEL integer | 1~64 1 IDIV 5BV R, MR Ehn
N 1~64.
IDIV 7350 S5 S5 01 S B s ah 4 )
TRUE" 1551k %
DYN_IDIV_SEL | string " TRUE", "FALSE" | ® FALSE: #i#s, RIefFEs#
FALSE
IDIV_SEL;
® TRUE: %, HIiE#(55 IDSEL.
: FBDIV 735l REE S W E, 0 RLSEBREL
FBDIV_SEL integer 1~64 1 (% 1~64.
FBDIV 734l & £ A1 i 2 8 alish & 4%
HME ik #E
DYN_FBDIV_SE | . "TRUE", eaLser | @ FALSE: A, BERSH
L 9 "FALSE" FBDIV_SEL;
® TRUE: zh#, HIERE(ES
FBDSEL.
ODIVO_SEL integer 1~128 8 ODIVO 734l RECEH AW B
gE'VO—FRAC—S integer | 0~7 0 ODIVO 4} 8 ¥/ N A vt
ODIVO 434l HE 450 S E SN 515
HME 5k %
DYN_ODIVO_SE | . "TRUE", veaLser | PALSE: FAs, Hi%$EZ% ODIVOSEL
L 9 "FALSE" #1 ODIVOFRAC_SEL;
TRUE: #ha, Biki%(55 ODSELO
ODSELO_FRAC.
ODIV1_SEL integer 1~128 8 ODIV1 7 R ¥ S W E
ODIV1 78l R E AN S H a8 A1
HME ik
DYN_ODIVI_SE | . "TRUE", eaLser | @ FALSE: A, BERESH
L 9 "FALSE" ODIV1_SEL;
® TRUE: zi#, HER(ES
ODSEL1.
ODIV2_SEL integer 1~128 8 ODIV2 A s 5 F s E
ODIV2 734l 5 F A1 S HEsh a5
HilME Tk
DYN_ODIV2_SE | . "TRUE", veaLser | @ FALSE: FAs, REES%
L 9 "FALSE" ODIV2_SEL;
® TRUE: #hi#, REH(ES
ODSEL2.
ODIV3_SEL integer 1~128 8 ODIV3 7 il S E S W E
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4 it BB YE BRINE it
ODIV3 434l HEF 451 S ESN 1%
HME ik
DYN_ODIV3_SE | . "TRUE", veaLser | ® FALSE: A, GRS
L 9 "FALSE" ODIV3_SEL;
® TRUE: #h#, HIERE(ES
ODSEL3.
ODIV4_SEL integer 1~128 8 ODIV4 738 ZEFR S I E
ODIV4 735l & H s 5 S 5l s 54
M5 5k
DYN_ODIV4_SE | . "TRUE", veaLser | ® FALSE: Fa, HERESH
L 9 "FALSE" ODIV4_SEL;
® TRUE: #hi#, RIEH(ES
ODSEL4.
ODIV5_SEL integer 1~128 8 ODIV5 73 il R EF A E
ODIV5 434l HH 45 S E BN 515
G ERepvitEs
DYN_ODIV5_SE | . "TRUE", veaLser | @ FALSE: Fas, HERESH
L 9 "FALSE" ODIV5_SEL;
® TRUE: #h#, HIER(ES
ODSELS5.
ODIV6_SEL integer 1~128 8 ODIV6 73 il ¥ S W E
ODIV6 74l ZE A b S H a5
HME ik
DYN_ODIV6_SE | . "TRUE", veaLser | ® FALSE: A, kRSN
L 9 "FALSE" ODIV6_SEL;
® TRUE: zi#, HIER(ES
ODSELS6.
MDIV 7 5 R E A 1 1 2 4
BTG Sk
. "TRUE" « " ® "FALSE": #i&, RUEHZSH
DYN_MDIV_SEL | st " " FALSE
MBIV string FALSE MDIV_SEL #1 MDSEL_FRAC;
® '"TRUE": %, RIERGES
ODSELS.
MDIV_SEL integer 2~128 8 MDIV 734 R B S B
VDIV_FRACSE | stiing | 0~7 0 MDIV 434 5 50N 5 L
. "TRUE", " n D A ok
CLKOUTO_EN string " 4 TRUE O I8 B i i {H e
FALSE
H "TRUE", " " MG D A op
CLKOUT1_EN string " " FALSE 1 JETE B Bh A A RE
FALSE
. "TRUE", " " YR A 4k
CLKOUT2_EN string " e FALSE 2 SEIE N4 A B
FALSE
. "TRUE", " " M A ok
CLKOUT3_EN string " . FALSE 3 IEIE B A RE
FALSE
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ZH 4 it H{E Y BRINE Eiiipa
CLKOUT4_EN string ..;EE;EE:. "FALSE" | 4 i#i& £ H il pE
. "TRUE", " " YR A &b
CLKOUT5_EN string "EALSE" FALSE 5 T BB H A e
. "TRUE", " " Mg A 4k
CLKOUT6_EN string "EALSE" FALSE 6 JH I I b H A R
0 JEIHE 5 2 LA B s h S 5 A 1
HME ik
. "TRUE", " . | ® FALSE: ##&, HIEESH
DYN_DTO_SEL | string "EALSE" FALSE CLKOUTO_DT DIR &
CLKOUTO_DT_STEP:;
® TRUE: %, RIIEF(E5 DTO.
18I 52 RO S R S e S
il EREprtes
. "TRUE", " . | ® FALSE: #24s, W33
DYN_DT1_SEL | string "FALSE" FALSE CLKOUT1 DT DIR &
CLKOUT1_DT_STEP;
® TRUE: %, RlIEF(ES DT1.
2 JEIE 5 2 R RS S e S
M5 Tk
. "TRUE", . . | ® FALSE: #2s, HIE#HESH
DYN_DT2_SEL | string "EALSE" FALSE CLKOUT2 DT DIR &
CLKOUT2_DT_STEP:;
® TRUE: zh#:, HIEF(ES DT2.
3 I 5 7S LA B s S R sl A 1
HiME 5 ik
. "TRUE", " . | ® FALSE: #2s, HIk#EZH
DYN_DT3_SEL | string "EALSE" FALSE CLKOUT3 DT DIR &
CLKOUT3 DT _STEP;
® TRUE: )%, RliEF(55 DT3.
0 3 & 25 ELis SO 7 1)
® 1'b1:+ HLL, PLEFHEXSE
COUTODT pinary | 101,100 | 11 SR, RS R
® 1'b0: - HZELED, LAREEIEXTFN
B, AR LIRS
1 IE 2 L E SO 7 1A
® 1'b1:+ S, PLEFHEXSE
COUTIDT pinary | 101,100 | 1b1 JoHEHE, VAR R R
® 1'b0:- LD, PURNEEXFFA
B, R TS
2 33 5 A BB S OR 5 1)
® 1'b1:+ [HzsLkiéim, LA EFHEXTFF
CLOUTZDT pinary | 101,100 | 1b1 SR, AR R R
® 1'b0:- 7L, DURBEIRXISEA
B, LT
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4 KA HUEJE BRINE iR
3 I o5 2 LB SO 7 1)
® 1'b1:+ 2Lk, LA BT
COUTS DT pinary | 101,100 | 1b1 SR, VAR F R
® 1'b0:- dizsthiksd>, PURFEX %A
B, BT
CLKOUTODT_ | .o | 0124 0 0 il 5 LSRR, fb
STEP nteg e 50ps.
CLKOUT1 DT_ | . 0.1.2.4 0 18 G AT K, &P
STEP 9 Do 50ps.
CLKOUT2 DT_ |, 0124 0 2 0 A Ao, FP
STEP 9 e 50ps.
CLKOUT3 DT_ |, 3l A AR, FP
STEP integer 0,1,24 0 50ps.
ODIVO % N I sfe Y e %
CLKO_IN_SEL binary 1'00,1'b1 1'b0 ® 1'b0: >kH VCO fith
® 1'b1: i #0553 %k B CLKIN
O I 1 ¥ H I R YR
CLKO_OUT_SEL | binary 1'b0, 1'b1 1'b0 1'v0: K H ODIVO i
1'b1: fr b 55 ok B CLKIN
ODIV1 g NIk ik £
CLK1_IN_SEL binary 1'60,1'b1 1'b0 ® 1'b0: >kH VCO fiith
® 1'b1: #itii 55 #ok H CLKIN
1 T i AR R R B
CLK1_OUT_SEL | binary 1'0, 1'b1 1'b0 ® 1'b0: K4 ODIV1 fijth
® 1'b1: Hirth i hs% ok B CLKIN
ODIV2 % NP Rk £
CLK2_IN_SEL binary 1'00,1'b1 1'b0 ® 1'b0: KH VCO #ith
® 2'b1: HirHim el 55 Bk H CLKIN
2 JEE R IR L R
CLK2_OUT_SEL | binary 1'00, 1'b1 1'00 1'00: K[ ODIV2 #irth
1'o1: #rHiE b5k B CLKIN
ODIV3 i NI ke s i £
CLK3_IN_SEL binary 1'b0, 1'b1 1'b0 ® 1'b0: KH VCO fith
® 1'b1: #5588k B CLKIN
3 T I i H AR YR
CLK3_OUT_SEL | binary 1'b0, 1'b1 1'b0 ® 1'b0: >k H ODIV3 1%t
® 1'b1: #9558k B CLKIN
ODIV4 i NI sk ik £
_ 2'b00, ' ® 2'b00: >kH VCO #ith
CLK4_IN_SEL binary 2012610 2'b00 ® 2b01: ZHEK [ CLKCAS 6
® 2'b10: w55k F CLKIN
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S 4 gyt BUE Y5 F ERINME Eiipan
4 JETE Sy HH B A R A% R
CLK4_OUT_SEL | binary 1'00, 1'b1 1'b0 ® 1'b0: >k H ODIV4 [t
® 1'b1: Hi 4955k H CLKIN
ODIV5 % N IHh SR Y v 35
CLK5_IN_SEL | binary 1'60, 1'b1 1'60 ® 1'b0: K[ VCO #ith
® 1'b1: %t 4hs 4k 1§ CLKIN
5 38 18 fy H BB R IR R
CLK5_OUT_SEL | binary 1'v0, 1'b1 1'b0 ® 1'b0: K H ODIV5 [yfii
® 1'b1: #8554k B CLKIN
CLKFB k%%
. "INTERNAL". | "INTERN | ® INTERNAL: 3 [ % CLKOUT
® EXTERNAL: kH4M#ES ki
. "TRUE", . A
DYN_DPA _EN string "EALSE" FALSE SNASHFE A AF R
CLKOUTO PE_ | . _ N I
COARSE integer 0~127 0 O JBIEAMHF M TSN E
CLKOUTO_PEF | jnjeger | 0~7 0 0 AR R A B
CLKOUT1 PE_ | . _ s T
COARSE integer 0~127 0 1 EEMABH AR SR E
CLKOUTIPEF | integer | 0~7 0 1 S AR O A B
CLKOUT2 PE_ | . _ . s
COARSE integer 0~127 0 2 BB AR SR E
CLKOUT2 PE_F | integer | 0~7 0 2 AR B S R E
CLKOUT3 PE | . N s \
COARSE =~ integer 0~127 0 SIEIEAMAFM RS R E
CLKOUTS PEF | integer | 0~7 0 3 MR O A B
CLKOUT4 PE | . s s ‘
COARSE ~ integer 0~127 0 4 HEIEMHBH ARSI E
CLKOUT4 PEF | integer | 0~7 0 4 TR R A
CLKOUT5 PE_ | . _ s S s
COARSE integer | 0~127 0 5 EIEAR R A E
CLKOUTS_PE_F | integer | 0~7 0 5 AR B B s B
CLKOUT6_PE_ | . _ . s
COARSE integer 0~127 0 6 HIEMEMH ARSI E
CLKOUT6_PE_F | integer | 0~7 0 6 MRS RO A B
. “TRUE","FAL O JEIE AR B FR S 1 I 2 5L
DYN PEO SEL | strin il “FALSE" o
—- 9 |sE SR A P 5 2 e
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ZH 4 E gt HUETE BRNE Eiipry
® "FALSE": &, HIEHFEZSH
CLKOUTO_PE_COARSE il
CLKOUTO_PE_FINE;
® "TRUE": 4, HjEft DPA iA(z
H(PSSEL. PSDIR #l PSPULSE)
ReSEPL, AR R
DYN_DPA_EN="TRUE".
1 JETE AL A B ER S S 4L
NS HIE 5 IER
® "FALSE": i, WIEHFESH
I CLKOUT1_PE_COARSE i
DYN_PE1 SEL | string STEFﬁUE "FAL AL SE” CLKOUT1_PE_FINE;
® "TRUE": zI%&, Rlit# DPA Zh&ME
H(PSSEL. PSDIR Al PSPULSE)
KB, I
DYN_DPA_EN="TRUE".
2 JEIE A AL A B FR S S
BN EGNE T IERE
® "FALSE": i, HlEHFEZSH
R CLKOUT2_PE_COARSE i
DYN_PE2 SEL | string STEFﬁUE "FAL | wpaLsE" CLKOUT2_PE_FINE;
® "TRUE": 4, HIjEft DPA (s
H(PSSEL. PSDIR #l PSPULSE)
K, RN
DYN_DPA_EN="TRUE".
3 EIE A B ER S S
WA GG IR R
® "FALSE": #a, HIEFESH
N CLKOUT3_PE_COARSE #i
DYN_PE3_SEL | string STEFﬁUE CFAL AL SE” CLKOUT3_PE_FINE;
® "TRUE": Zi%, WIiE# DPA 3G
5 (PSSEL. PSDIR il PSPULSE)
Keseol, [FRR
DYN_DPA_EN="TRUE".
4 JEIE AL A B ER SIS S
NS GG 5 IER
® "FALSE": Fii, RliEHFEZSE
o e CLKOUT4_PE_COARSE il
DYN_PE4_SEL | string ae AL eEar s CLKOUT4_PE_FINE
® "TRUE": Zi%, WIiE#: DPA Zh&(E
5 (PSSEL. PSDIR il PSPULSE)
KL, AR
DYN_DPA_EN="TRUE".
— e —
DYN_PE5_SEL | string STEFﬁUE "FAL | wpaLsE" ;iiﬁi{;@%i‘gﬁ@ﬁ
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ZH 4 HAY H{E NN e ik
® "FALSE": #ids, RLEHESH
CLKOUT5_PE_COARSE #I
CLKOUT5_PE_FINE:
® "TRUE": 4, HJikf¥ DPA )45
= (PSSEL. PSDIR f PSPULSE)
RSB, (A R
DYN_DPA_EN="TRUE".
6 JHIE AL B S S5
WA G Tk
® '"FALSE": ##, RIEHSH
} - CLKOUT6_PE_COARSE #1
DYN_PE6_SEL | string ape T AL EaLsE CLKOUT6_PE_FINE
® "TRUE": 4, HJik$¥ DPA )45
= (PSSEL. PSDIR #iI PSPULSE)
SR S IE] B 55
DYN_DPA_EN="TRUE".
0 ifiiE (ODIV0=2~128) 5 %% L.
VAR A e
® "FALSE": 50% /575t
_ “TRUE""FAL | . | ® "TRUE": DYN_PEO_SEL="TRUE"
DEO_EN string SE" FALSE i E CLKOUTO_PE_COARSE #il
CLKOUTO_PE_FINE f£ falling
edge, AN HEEAE N rising
edge, SLIBNE K LI (falling
edge - rising edge)-
1 J81&(ODIV1=2~128) 5 %= bk
VAR
® "FALSE": 50% /=Lt
) - ® "TRUE": DYN_PE1_SEL="TRUE"
DE1_EN string STEFEUE PAL ] paLsE" i B CLKOUT1_PE_COARSE #il
CLKOUT1_PE_FINE {4 falling
edge, ZhAAHALEEAE N rising
edge, SEILFNE 57 A (falling
edge - rising edge).
2 ifiiE (ODIV2=2~128) 5 ¥t
VAR B
® "FALSE": 50% 4=tk
} - ® "TRUE": DYN_PE2 SEL="TRUE"
DE2_EN string STEFiUE PAL ] paLSE" i1 CLKOUT2_PE_COARSE
1 CLKOUT2_PE_FINE £ falling
edge, ZNAAENLUAEEAE A rising
edge, SLILFNEA 57 LI (falling
edge - rising edge)-
DE3 EN string STSUE "FAL 1 upaLsE” %iii(;mvs-z 128) it
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ERINE

ik

® "FALSE": 50% 5=t

® "TRUE": DYN_PE3_SEL="TRUE"
K% CLKOUT3_PE_COARSE
F1 CLKOUT3_PE_FINE {24 falling
edge, BNASAHNLEEAE N rising
edge, LIFNA H T I (falling
edge - rising edge).

DE4_EN

string

“TRUE","FAL
SEII

“FALSE"

4 JHIE(ODIV4=2~128) 5 ==k

TR RE

® "FALSE": 50% 473t

® "TRUE": DYN_PE4 SEL="TRUE"
% B CLKOUT4_PE_COARSE
F1 CLKOUT4_PE_FIN 1 falling
edge, ZEA BN ENE N
rising edge, SCILZNAS 23 L #
(falling edge - rising edge).

DE5_EN

string

“TRUE","FAL
SEII

“FALSE"

5 JHIE(ODIV5=2~128) == It

kS dera

® "FALSE": 50% 773 tt

® "TRUE": DYN_PE5 SEL="TRUE"
% B CLKOUT5 _PE_COARSE
1 CLKOUT5_PE_FIN £/ falling
edge, ZNASAENLVRAHEAEA rising
edge, SEILENE & L% (falling
edge - rising edge).

DE6_EN

string

“TRUE","FAL
SEII

“FALSE"

6 iM% (ODIV6=2~128) 5% Lt

TR RE

® "FALSE": 50% 57 tt

® "TRUE": DYN_PE6_SEL="TRUE"
Ffi%E CLKOUT6 _PE_COARSE
H1 CLKOUT6_PE_FIN f£J falling
edge, ZNAAENLUAEEAEA rising
edge, SEILFNA 57 ELIHE (falling
edge - rising edge)-

RESET_|_EN

string

"TRUE",
"FALSE"

"FALSE"

fifezn A5 RESET I, #HZE(EM
RESET_| i, k%S 8N
TRUE.

RESET_O_EN

string

"TRUE",
"FALSE"

"FALSE"

fiifezh &5 RESET_O, # HEAH
RESET_O ¥, FH#i%SHEN
TRUE.

DYN_ICP_SEL

string

"TRUE",
"FALSE"

"FALSE"

ICPSEL & # i S HESh &4 H1E 51k

#

® FALSE: ##,
ICP_SEL;

PSS

UG306-1.0.2
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SH 4 e it HUE 75 BRiIMAE ik
® TRUE: #h#, HIEHIEES
ICPSEL.
ICP ML E AL E
® B6'DXXXXXX: FRfhe |ahitE)
EDXXXXXX, B'bXXXXX WEIZSH ISR
ICP_SEL binary 6'b000000~6' .
b111111 X ® 6'b000000~6'b111111: HF&EHH
TRE, TRIEREESHLEN
WE
LPFRES il LPFCAP A5
Bk sh A G 5k
. "TRUE" " . | ® "FALSE": &, RlEHESH
DYN_LPF SEL t . g FALSE
- string FALSE LPF_RES #1 LPF_CAP:
® "TRUE": #i%s, BIkEshidES
LPFREST #1 LPFCAP.
LPRRES #4&i&E
' . ® 3bXXX: FRHMLANTHIFEE
LPF_RES binary | o oa 72200 | 31bxxx UBH
® 3'b000~3'b111: M #HH &K EHE %R
FEEE AR T S BN R E
LPF_CAP binary 2'b00~2'b10 | 2'b00 LFPCAP #4&i&E
. "TRUE", " " s
SSC_EN string "EALSE" FALSE SSC fife
HINB B A0Es (ADIV), Tl N PLL BB B4 NI PR . 1%
AR EAT LU i 1 IDSEL haS %, thn] DUEid 240 IDIV_SEL # 4
W, XN R AWK 5-4 AR
IDIV {8 5% 1 IDSEL 2 [i] 5% & A IDSEL=dec2bin(64-IDIV).
F+ 5-4 IDIV SR X5
IDSEL[5:0] (h#&) IDIV_SEL(%%) IDIV SEZFR{E
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 45U A T4 SR B 5

%40 & %80T DL i 1 FBDSEL

AW, W] LA 24 FBDIV_SEL FATH%E, XMk R U1k 5-5 fr

7No

FBDIV {# 53 11 FBDSEL 2 [f]ff)2% % FBDSEL=dec2bin(64-FBDIV)

# 5-5 FBDIV SR X &

FBDSEL [5:0] (&%)

FBDIV_SEL (#2)

FBDIV sEFrfA

111111

111110

111101

111100

111011

111010

111001

111000

110111

O oo N|oO| || WOW[IN|—-

Ooo|INojla|d| WO IN|—~

000000

ODIV % th 73 #iies, O J8IE SCRPEE I AN/ NE 3 s 1~6 1ETE (N S
BHY . AT 0 @IE, %R ET LLdE i ODSELO A
ODSELO_FRAC s i%, rlifid 24 ODIVO_SEL #
ODIVO_FRAC_SEL A%, B R EO NOC R U1K 5-6 FIin, /MY
I3 Z AU N R R UNER B-7 o

ODIVO #%§ i 53 11 ODSEL 2 [ f¥12% %y ODSELO=dec2bin(128-

ODIVO #%#1H).

% 5-6 ODIVO ¥ HIax B R

ODSELO [6:0] (&)

ODIVO_SEL (2%

ODIVO #%{A

1111111

1111110

1111101

1111100

1111011

1111010

1111001

1111000

1110111

|| N[O W|IN| -

OOl |lW [N~

0000000
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ODIVO /NN {t 53 11 ODSELO_FRAC Z [a 1 &K
ODSELO_FRAC=dec2bin(7-ODIV0 /NE/0.125), H1EBH 4N
[2~127| N A F 3. X T 1~6 i, ODIV 734 & % m] L it
ODSELx(x=1~6)Z125 1%, 7] Lt 24 ODIVX_SEL(x=1~6)if##&
B, SRR RN S% 0 WAL, RI%K 5-6.

& 5-7 ODIVO /N $ax R R
ODSEL_FRAC[2:0] (%) | ODIVO_FRAC_SEL (##) | ODIVO /M1l
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 7 #iigs1F f 5 FBDIV 251k, %040 22 B RR 3 H0R1 /)N
34, @it I MDSEL A1 MDSEL_FRAC #2518 %, 1 n] LUEE 25
MDIV_SEL £1 MDIV_FRAC_SEL ##1H%E, B4 R BON B OC RN
5-8 Fa, /NI IR B0 K R WIER 5-9 T o

= 5-8 MDIV B 5x R X R

MDSEL [6:0] (3hZ5) MDIV_SEL (##) MDIV #%{t

1111110

1111101

1111100

1111011

1111010

1111001

1111000

Ol Noojoa|lbh|lwW|DN
O oja|b|wN

1110111

0000000 128 128

MDIV #2504 it 11 MDSEL 2 18] [ 5% & 4 MDSEL=dec2bin(128-
MDIV #%1t), H MDIV BUE TG N[2~128].

=z 5-9 MDIV /N 950 B 3% &

MDSEL_FRAC[2:0] (#1Z%) | MDIV_FRAC_SEL(#) | MDIV /N¥{t

111 0 0*0.125=0

110 1 1*0.125=0.125
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MDSEL_FRAC[2:0] (#145) | MDIV_FRAC_SEL(#%) | MDIV /N{H
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 /N {5355 11 MDSEL_FRAC 2 JA] )55 %
MDSEL_FRAC=dec2bin(7-MDIV /N{{E/0.125) , H{EREE I N[2~127]
INf /NSO BRA A R
s AL

PLL AL S SRS BB 7720, H 0~6 I8 XS RRMAL
WE, DL MDIV e e, AHALH R 2 F8 ODIVO~6 AHXT T MDIV 1A
%.

A M R H 8 1% B 2% CLKOUTx_PE_COARSE #1
CLKOUTx_PE_FINE(x=0~6)k 38 .

BN #Ed (5 5 PSSEL. PSDIR. PSPULSE k528, PSSEL
T4k #8iEiE, PSDIR ATl nsimdiE, —~ PSPULSE ikt~
s DYN_FINE hn/yk 1, DYN_FINE sl Fuihst DYN_COARSE i 1
o 1 #:4F, H DYN_COARSE [{){8/NT ODIV.

AL R AT

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

0 j@iE ODIV=0DIVO #¥{i+ODIVO /N, 1~6 ifi& ODIV 1Y %
EIER
!
® DYN_FINE il DYN_COARSE /& DPA =4 [ {5 5, @it PSSEL. PSDIR.

PSPULSE B & 724, HAF A CLKOUTx_PE_COARSE #l1 CLKOUTx_PE_FINE

—5;
® A : COARSE 1 FINE $i 1) b #5248 B A VA B 2 Ji5 B IEAE AT A 7 TR F 4 s

® AL HER 2 AR VCO Wit , %I Bypass in 5 CAS #5230, HHAL % A E A idE
HEFE & FINE 5 0.

HEHAEE

PLL 52 L% R SRS R %, H 0~6 @iEysche. s be
T

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

Hrb falling edge A7 B HEHSHIE X E JUE, & X DUTY, rising
edge M7 & IS X E R PHASE #E, DYN_FINE
DYN_COARSE & H DPA /4[N #R{E 5. DUTY # PHASE (#7152
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R (L 1 3 IE R ):
DUTY=(CLKOUT1_PE_COARSE+CLKOUT1_PE_FINE/8)

PHASE=(DYN_COARSE1+DYN_FINE1/8)

P TRl s A n = &
® # DUTY>PHASE,Duty cycle=(DUTY-PHASE)/ODIV1
® % DUTY<PHASE,Duty cycle=(DUTY-PHASE)/ODIV1+1

!

® ODIV=1 WA Fsh S Ea i, 52t el 50%;
® ODIV>=2 I, DUTY-PHASE K3 £5(-0.5,0.5) 1] f{1H ;
o HELLIARE KA X VCO i), XF Bypass in B CAS #, ARV

B, HHPREBEUT, WA ODIV(>2) ardiiy, At A 50% (i - P<{R -,
Bl 525 /T 50%).

== EEROA

PLL &2 LU OB SCRFR S ABh S AR B 07 30, LR 0~3 I@IE S0
A LU, I B A EEROR T T AP AR SR Mﬁﬁﬁﬁ 1'b1

1R R S0 e K= e D) 1

WA T7 M2 1'00 B, A B AE

B, GRS . BARIERE WER 5-10 Fros(BA 1 J83E )

% 5-10 PLL 5ZLEROARRE
ATRE | BERE A RO T
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 O 1 G IE fan B AH R B, ) 1 JBIE R PP AT S Lo, A
HIER P A2, BARK P ankE 5-3 f1E 5-4 Frx.
& 5-3 i 1 H=RREMFE@ESEA 1'b1, $H1)
Clkouto &+ & 1 @ & 1 @ &£
it
CLKOUTY $ T £ £ | £
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& 5-4 @8 1 A=A FE @A ER 100, SHH1)

CLKOUTO

CLKOUTA

[RiEHIE

A SR S R S T S

Wi

A DL E S R 1
Verilog #i4k.:

PLL uut (
.LOCK(lock),
.CLKOUTO(clkout0),
.CLKOUT1(clkout1),
.CLKOUT2(clkout2),

.CLKOUT4(clkout4),

(

(
.CLKOUT3(clkout3),

(

(

.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(odesl|2),
.ODSEL3(odesl3),
.ODSEL4(odesl4),
.ODSEL5(odesl5),
.ODSELG6(odesl6),
.DTO(dt0),

.DT1(dt1),

.DT2(dt2),

.DT3(dt3),

+_
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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'bO0;
defparam uut.CLKO_OUT_SEL=1'b0;
defparam uut.CLK1_IN_SEL=1'bO0;
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'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'b0;
defparam uut.CLK5 OUT_SEL=1'b0;
defparam uut.CLK6_IN_SEL=1'bO0;
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.CLKOUTS_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.DEQO_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";
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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=8;

defparam uut.ODIV4_SEL=8;

defparam uut.ODIV5_ SEL=8;

defparam uut.ODIV6_SEL=S8;

defparam uut. RESET_| EN="FALSE";
defparam uut.RESET_O_EN="FALSE";

defparam uut.SSC_EN="FALSE";

VHDL #14k.:

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 ";
CLKOUTZ2_EN : STRING :=" FALSE ";
CLKOUT3_EN : STRING :=" FALSE ";
CLKOUT4_EN : STRING :=" FALSE ";
CLKOUTS_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",

UG306-1.0.2

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;
CLKOUT5_PE_COARSE : integer := 0;
CLKOUT5_PE_FINE : integer := 0;
CLKOUT6_PE_COARSE : integer := 0;
CLKOUT6_PE_FINE : integer := 0;
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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 I, RESET_O : IN std_logic:='0";
IDSEL, FBDSEL : IN std_logic_vector(5 downto 0);
ODSEL0,ODSEL1,0DSEL2,0DSEL3, DSEL4,0DSELS5,
ODSELG6, 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,ENCLKEG : IN std_logic;
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)i

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, CLKOUT3 : OUT std_logic;

CLKOUT4, CLKOUTS : OUT std_logic;

CLKOUT6, 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",

UG306-1.0.2 54(102)




5 RG]k

5.1 PLL

UG306-1.0.2

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=>|ock,
CLKOUTO=>clkoutO,
CLKOUT1=>clkout1,
CLKOUT2=>clkout2,
CLKOUT3=>clkout3,
CLKOUT4=>clkout4,
CLKOUT5=>clkout5,
CLKOUT6=>clkouts,
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=>odesl0 frac,

ODSEL1=>0desl1,
ODSEL2=>0desl2,
ODSEL3=>0desl3,
ODSEL4=>0desl4,
ODSEL5=>0desl5,
ODSEL6=>0desI6,
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=>sscpoal,
SSCON=>sscon,
SSCMDSEL=>sscmdsel,

SSCMDSEL_FRAC=>sscmdsel_frac

7f IP Core Generator %, i “PLL”, FAM< SR PLL (1

EESENSY
IP i &

7E IP Core Generator it %t “PLL”, 3 PLL 1) “IP

Customization” % 1. %% IIHE “General” ECEHE. "Options”fit & HE A1
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5-5 PLL B9 IP Customization & O %44

IP Customization
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PLL 5T
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Device: GW5AT-138 ‘D eeeee Version :H 8]
Part Number: GW5AT-LV138FPG676AES ‘Language‘ [Verilog =]
File Name: | gowin_pll Module Name: | Gowin_PLL
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General Fit B HEFI{# H 1 DCE A 125 8L, E2% 3.1.2 IP A
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& 5-6 PLLA =&
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R
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A HA B S AR IR B 15 s

® [1] Fclkout6 fE & 6 ifiE ODIV6 %t i B

i O R E
& 5-7 PLLA S IR E

eeo0e0e 7 0 0 O

CLKIN—»]
CLKFB—p»|
RESET—

PLLPWD—p» — > 0CK
RESET. ’ —»CLKOUTO
RESET O—p

—»CLKOUT1
PSSEL7L3—>
PSPULS —»CLKOUT2
SSCPOL—P>
—»CLKOUT3
SSCON —
PLLA —»CLKOUT4
SSCMDSEL7=
——»CLKOUT5
SSCMDSEL_FRAC 77
—» CLKOUT6
MDCLK —P>| ——» CLKFBOUT
MDOPC 7L>
2 —/;» MDWDI
MDAINC —
MDWDI 7%>
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IO
< 5-12 PLLA 5O +43
W4 I/0 iR
CLKIN LITAN AN EETPN
CLKFB LETPN s UAEZ L TPN
RESET LD PLL &8 E N[5, EMEFHEE, &mEFa .
PLLPWD . ;L%gz)jver down 135, XIS power down, @&EHL
RESET | s g{g%/o 1 PLL 507, me~FaRG — 8T P
A o BT , EHSEEN, —f
RESET O s iﬁg%}lﬁﬁ Io%er i, meraR, —RHETH
PSDIR LETPN AT HIAHALFE B0 7 [F)
PSSEL[2:0] | fiA A AH L F% B e 1 B
PSPULSE LIPN BIAS YA AH AT A% Bl B e e
A timing (98 1) AT IR L -
SSCPOL PN ® 0: CLKRising Edge
® 1: CLK Falling Edge
SSCON LETPN Bl SSC fifE
AP SSC MDIV B, 1 SSC MDIV S Fr1E
g,%]CMDSEL[ LTPN JuFE 16~24 (X5 Fpfd Jy 50M). 32~48 (X} Fpfd
' N 25M), SSC MDIV s£frR{E N 128-SSCMDSEL.
ERnOoy ™ | BN | B SSCMDIV AU, IR 18,
CLKOUTO it O JHIER B (BRULD
CLKOUT1 e 1 J@IE N Bl
CLKOUT2 i 2 JETE I B
CLKOUT3 e 3 JEIE R H
CLKOUT4 i 4 JETE I B
CLKOUT5 e 5 JEIE i H
CLKOUT6 i 6 I8 I e L
CLKFBOUT | #itht S b A
LOCK v PLL 8iE fE 7~
® 1. HiE
® 0: A
MDCLK N i S 5, DRP it 1 _FIRFTA 15 5 B 1 iz s
B b Tk R
MDOPC [1:0] | &I\ PR R Yt
00: G 5 #:/E(NOOP)

10:1%#:/E(RD)
01: 5 #1E(WR)
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¥ 11 44 I/0 iR
11:JC1& MDAINC 2 A s, FA7asthht
REFAAZ
MDAINC LTI HaEEE IR~ E S, @A R
MDWDI[7:0] | %A T EE mDRP 3 H 5 N K5
MDRDO[7:0] | % M mDRP 3 1452 H () 4
BHNE
R 5-13 PLLA ¥ +43
4 HAY Hy A Y ] BIMA iR
FCLKIN string "19"~"800" "100.0" S P AIR (MHzZ)
IAMABESWE, X RSEbR
DIV_SEL nteger | 1~64 ] IDIV 73 SR AL A5 BLE, R BESGER IR
N 1~64.
. FBDIV 73 il REFRASEE, 0 RS FriY
FBDIV_SEL integer 1~64 1 (K 1~64.
ODIVO_SEL integer 1~128 8 ODIVO 734l RECEH AW E
gE)IVO—FRAC—S integer 0~7 0 ODIVO 734l R EN LA W B
ODIV1_SEL integer 1~128 8 ODIV 73l R HF S E
ODIV2_SEL integer 1~128 8 ODIV2 i Z AW B
ODIV3_SEL integer 1~128 8 ODIV3 74l R EF SN E
ODIV4_SEL integer 1~128 8 ODIV4 73Sl R BF S W E
ODIV5_SEL integer 1~128 8 ODIV5 734l R EF S E
ODIV6_SEL integer 1~128 8 ODIV6 7 Z AW B
MDIV_SEL integer 2~128 8 MDIV 755l S R S W A
MPIV_FRAC_SE | string 0~7 0 MDIV 44 2 He N B A i 8
H "TRU E"a w n YER A op
CLKOUTO_EN string " . TRUE O JHH TE I i He A e
FALSE
. "TRUE", " " s A p i
CLKOUT1_EN string " . FALSE 1 JETE I B A R
FALSE
. "TRU E", (1] n D A ok
CLKOUT2_EN string " " FALSE 2 JH I I P A R
FALSE
H “TRU E“; " n YER A op
CLKOUT3_EN string " . FALSE 3 JEIE R RE
FALSE
. "TRUE", " n Mg A 4k
CLKOUT4_EN string " ’ FALSE 4 @I B H A e
FALSE
. "TRU E", " n M A ok
CLKOUT5_EN string " ’ FALSE 5 TE I g H e
FALSE
. "TRUE", " n Mg A ab
CLKOUT6_EN string " ' FALSE 6 JEIE I Bl H e
FALSE
UG306-1.0.2 65(102)




5 RG]k

5.2 PLLA

ZH 4 it BB YE BRINE it
0 JEIE & 2 L A 77 1)
® 1'b1:+ G, DL AR
CROUTODT pinary | 101,100 | 11 JoHedE, RS R R
® 1'b0:- dizsthiksd>, PURFEX %A
BdE, AR LTHE.
1 JE@IE 2 L ER SR 7
® 1'b1:+ HZLIM, DLEFHEXFE
COUTIDT pinary | 101,100 | 1b1 JoHEAE, VAR R
® 1'b0: - HZEED, DAUNFEIEXF N
B, AR BT
2 JEIE 5 2 L ER SR 7
® 1'b1:+ A, LA EFHIX S
CLOUTZ DT pinary | 101,100 | 1b1 JoHEAE, VAR R R
® 1'b0: - HZEED, DAUNFEIEX TN
B, AR BT
3 JEIE 7 LR A U7 1)
® 1'b1:+ A, DL BT
CLKOUTS.DT_ | pinary | 101,100 | 111 e, TR R
® 1'b0: - HZEED, DAUNFEIEX TN
B, AR BT
CLKOUTO_DT_ |, 0.1.2.4 0 0 JBIE LS MIEE K, b
STEP 9 Do 50ps.
CLKOUT1DT_ |, oo | 0124 0 1188 52 ESTOR D K, &b
STEP 9 e 50ps.
CLKOUT2.DT_ |, .o | 0124 0 2 i A SRR, b
STEP 9 P he 50ps.
CLKOUT3_DT_ |. 3l A SRR, b
STEP integer 0,1,2,4 0 50ps.
ODIVO % N Rk £
CLKO_IN_SEL binary 1'60,1'b1 1'b0 ® 1'b0: kH VCO #ith
® 1'b1: #9558k H CLKIN
O JETE i H IR YR 3%
CLKO_OUT_SEL | binary 1'0, 1'b1 1'b0 ® 1'b0: >k H ODIVO fith
® 1'b1: Hi ik 55 %k H CLKIN
ODIV1 iy NI ik 4
CLK1_IN_SEL binary 1'00,1'b1 1'b0 ® 1'b0: KH VCO #ith
® 1'b1: #8558k B CLKIN
1 3838 4 B B R R
CLK1_OUT_SEL | binary 1'b0, 1'b1 1'b0 ® 1'b0: k[ ODIV1 fith
® 1'b1: #iHimhs5 8k B CLKIN
ODIV2 i NI ke Jls sk £
CLK2_IN_SEL bina 1'60,1'b1 1'b0
e nary ® 100: K[ VCO itk
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ZH 4 Al BEYE BRNE ik
® 2'b1: %t gh 5ok B CLKIN
2 I i H A R YR e B
CLK2_OUT_SEL | binary 1'b0, 1'b1 1'b0 ® 1'b0: >kH ODIV2 #ith
® 1'b1: HHi i 4F 5ok H CLKIN
ODIV3 %y NI ek 5 ik 3¢
CLK3_IN_SEL binary 1'b0, 1'b1 1'b0 ® 1'b0: kH VCO Hith
® 1'b1: %t 4h 5%k B CLKIN
3 I i L R TR B
CLK3_OUT_SEL | binary 1'v0, 1'b1 1'b0 ® 1'b0: K H ODIV3 [yfii
® 1'b1: Myt 4h35H8K H CLKIN
ODIV4 i NI eh ke Yk 3¢
. 2'b00 ® 2'b00: K H VCO #ith
CLK4 IN SEL b oo 2'b00 i
—h a1 201,210 ® 2b01: ZHEKH CLKCAS_6
® 2'b10: HrHim#hs5 ok H CLKIN
4 JETE Sy H R R YR R PR
CLK4_OUT_SEL | binary 1'b0, 1'b1 1'b0 ® 1'b0: K H ODIV4 [k
® 1'b1: %t 4h 5%k B CLKIN
ODIV5 %y NIk 5 i 3¢
CLK5_IN_SEL binary 1'v0, 1'b1 1'b0 ® 1'b0: >kH VCO fith
® 1'b1: %t 4hs5 8%k CLKIN
5 300 it A R YR e B
CLK5_OUT_SEL | binary 1'00, 1'b1 1'b0 ® 1'b0: >k H ODIV5 i th
® 1'b1: ¥ 4F 55k H CLKIN
CLKFB ki ik £
. "INTERNAL", | "INTERN | ® INTERNAL: 3k H N# CLKOUT &
CLKFB_SEL string "EXTERNAL" | AL" I
® EXTERNAL: RHAMNHBES &b
DYN DPA EN strin "TRUE", "FALSE" | ZhASHIR I dfE
S i g "FALSE" ZIARY [«
CLKOUTO_PE_ | . _ v s e
COARSE integer | 0~127 0 0 AR R A R B
&LEKOUTO—PE—F integer | 0~7 0 O S MRS M s e
832\%%?—PE— integer 0~127 0 1 IEA RS E
&LEKOU“—PE—F integer | 0~7 0 1 B R A
ggﬁ%gTEz—PE— integer | 0~127 0 2 B SR E
&LEKOUTZ—PE—F integer | 0~7 0 2 AR O A
CLKOUT3 PE . o s X
GOARSE ~ | integer 0~127 0 3 HEMHH SR E
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ZH 4 Eait] HUETE BRNE Eiipry
G OUTSPEF linteger | 0~7 0 3 W MO S R E
CLKOUT4 PE_ | . _ T
COARSE integer 0~127 0 4 EEAHBA R SR E
ICI:\IL;OUT‘LPE—F integer 0~7 0 4 WIEAHB SR E
CLKOUT5 PE_ | . _ . s
GOARSE integer 0~127 0 5 EEMBHRFSRE
CLKOUTS_PEF | integer | 0~7 0 5 RS B
CLKOUT6_PE_ | . _ R
COARSE integer 0~127 0 6 EEMH AR SN E
CLIOUTEPEF | integer | 0~7 0 6 WM MR A E
O I8 A7 T B S HI S 5L
WA E GG T IERE
® "FALSE": #&s, RIEHFSH
. . CLKOUTO_PE_COARSE fil
DYN_PEO_SEL | string STEFﬁUE A ONE = CLKOUTO_PE_FINE;
® "TRUE": z#&, RliL# DPA Z&1E
2(PSSEL. PSDIR Al PSPULSE)
KIS 7
DYN_DPA_EN="TRUE".
1 JETE AL A B ER S S 4L
WA EGNE 5 IERE
® '"FALSE": Fit, REHFESH
) "o CLKOUT1_PE_COARSE #ll
DYN_PE1_SEL | string STEFiUE "FAL 1 upaLSE” CLKOUT1_PE_FINE;
® "TRUE": Iz, RIiE$ DPA ZIEMH
=(PSSEL. PSDIR Al PSPULSE)
Kz, [F R
DYN_DPA_EN="TRUE".
2 JEIE A AL A B FR S S
WA EHNE T IEEE
® "FALSE": #&, RIEHESH
; "o CLKOUT2 PE_COARSE fil
DYN_PE2 SEL | string STEFﬁUE CFAL 1 EALSE" CLKOUT2_PE_FINE;
® "TRUE": #i%, HIiEL# DPA Zh&(E
2(PSSEL. PSDIR Al PSPULSE)
K dl, [F
DYN_DPA_EN="TRUE",
3 BN RS H S
. . BN ARG Tk
DYN_PE3_SEL |string | ghiom ' "= | "FALSE' | e "FALSE": fi&, EVERZH
CLKOUT3_PE_COARSE fil
CLKOUT3_PE_FINE;
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ERINE

ik

® "TRUE": zh#, Bk DPA Zh&(s
2(PSSEL. PSDIR #I PSPULSE)
R, R
DYN_DPA_EN="TRUE".

DYN_PE4_SEL

string

“TRUE","FAL
SEII

“FALSE"

4 JEIE A AL A B FR S S

A AEHNE ik

® "FALSE": ##, HIEHESH
CLKOUT4_PE_COARSE
CLKOUT4_PE_FINE

® "TRUE": zh%, HIkF: DPA Zh&1E
5 (PSSEL. PSDIR #il PSPULSE)
KL, R
DYN_DPA_EN="TRUE".

DYN_PE5_SEL

string

“TRUE","FAL
SE"

“FALSE"

5 JEIE AL VAR A I S 5

B AT G B ik

® 'FALSE": iz, HIiEHEZSH
CLKOUT5_PE_COARSE #1
CLKOUT5_PE_FINE;

® "TRUE": #i4, RIk# DPA Zh&(s
Z(PSSEL. PSDIR #I1 PSPULSE)
RSB, R
DYN_DPA_EN="TRUE".

DYN_PE6_SEL

string

“TRUE","FAL
SEII

“FALSE"

6 (B IE A AL B ER S S

BB A G Tk

® "FALSE": #4, RIEHFESH
CLKOUT6_PE_COARSE #i
CLKOUT6_PE_FINE

® "TRUE": )7, HIi%kF DPA 211
5 (PSSEL. PSDIR il PSPULSE)
K S [ I 75
DYN_DPA_EN="TRUE".

DEO_EN

string

“TRUE","FAL
SEII

“FALSE"

0 ifi%(ODIV0=2~128) 5 % Lt

T E Al e

® "FALSE": 50%57tt

® "TRUE": DYN PEO SEL="TRUE"
Ff 1% & CLKOUTO _PE_COARSE #i
CLKOUTO_PE_FINE 1£4 falling
edge, ZNAAENLUAEEAEA rising
edge, SEILFNE 57 ELHE (falling
edge - rising edge)-

DE1_EN

string

“TRUE","FAL
SEII

“‘FALSE"

1 18iH(ODIV1=2~128) 5%
AT e
® "FALSE": 50% %5k
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4 e 3t} HUE Ya BRINE iR
® "TRUE": DYN_PE1_SEL="TRUE"
I % & CLKOUT1_PE_COARSE #il
CLKOUT1_PE_FINE {£ X falling
edge, BNASAHNLEEAE N rising
edge, LIFNA H T I (falling
edge - rising edge).
2 JHIE(ODIV2=2~128) 5 ==Lk
AL RE
® "FALSE": 50% /=Lt
p wn ® "TRUE": DYN_PE2 SEL="TRUE"
DE2_EN string STEFEUE PAL | paLsE! BT CLKOUT2_PE_COARSE
F1 CLKOUT2_PE_FINE £/ falling
edge, BNAAHNLEEEAE N rising
edge, SLILFNE 57 EL I (falling
edge - rising edge)-
3 @14 (ODIV3=2~128) 5 % Lt
TEEAERE
® "FALSE": 50% /773 tt
OE3 EN _ “TRUE" "FAL | . . o "TRpE": DYN_PE3 SEL="TRUE"
_ string SE" FALSE % E CLKOUT3_PE_COARSE
F1 CLKOUT3_PE_FINE £} falling
edge, ZhAAHALEEAE N rising
edge, SLIBNE K2 I (falling
edge - rising edge).
4 3B (ODIV4=2~128) 5 % L
T E Al e
® "FALSE": 50% /i 7¥tt
“ wn ® "TRUE": DYN_PE4 SEL="TRUE"
DE4_EN string STEFiUE PAL ] paLSE" B E CLKOUT4_PE_COARSE
H1 CLKOUT4_PE_FIN £/ falling
edge, SiGaAMALHEEN
rising edge, SEHLBNAS 7 7S LU %
(falling edge - rising edge).
5 J@iE (ODIV5=2~128) & 25t
kbl
® "FALSE": 50% /=Lt
« wn ® "TRUE": DYN_PE5 SEL="TRUE"
DE5_EN string STEFiUE PAL ] paLsE" % E CLKOUT5_PE_COARSE
1 CLKOUT5_PE_FIN £ 4 falling
edge, FNAAANLLIEEAE N rising
edge, SEILFNE 57 HL I (falling
edge - rising edge).
I 6 JEI(ODIV6=2~128) 1 %< Lt
DE6_EN string STEF§UE CFAL L wpaLSE" | e
® "FALSE": 50% =Lk
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SH 4 KA U E ERINE ik

® "TRUE": DYN_PE6_SEL="TRUE"
K% CLKOUT6_PE_COARSE
F1 CLKOUT6_PE_FIN £ 4 falling
edge, BNASAHNLEEAE N rising
edge, LIFNA H T I (falling
edge - rising edge).

fiifezhdE 5 RESET_l, &HE(EH

RESET | EN | string ,,;EESEE:. "FALSE" | RESET | 811, HWZB 8N
TRUE.
TRUE" ffifes) A5 5 RESET_O, #FEfiiH
RESET 0 _EN string "FALSE" "FALSE" | RESET O i, F¥ iS5 A
TRUE.
ICPSEL #4515 S Bl sh B HlE 5k
¥
. "TRUE", . . | ® FALSE: #i&s, RlIEHESH
DYN_ICP_SEL string "EALSE" FALSE ICP_SEL:
® TRUE: zh#, HlEHISES
ICPSEL.
ICP B B
® G'bXXXXXX: FR#h4HsitHE I
EDXXXXXX, | gipxxxXXX wEusY "
ICP_SEL binary 6'b000000~6' .
b111111 X ® 6'D000000~6'b111111: H I #HEH
TRE, TTRIEREESHEN
wWHE
LPFRES #1 LPFCAP #sistkil2
s SiEdE 5%
"TRUE", ® "FALSE": 4, HIE&FESH

" " "FALSE"
FALSE LPF_RES #1 LPF_CAP;

® '"TRUE": zis, HIEHIEES
LPFREST #1 LPFCAP.

DYN_LPF_SEL | string

LPRRES ##& & E
® 3'bXXX: Rtz At HIFiE

LPF_RES binary 83(;(1)213 b00 | 3y xxx K
® 3'b000~3'b111: HAFEHFHREHER
FEFE TS 5 BEAE S Eu R N
LPF_CAP binary | 2600~2b10 | 2'b00 LFPCAP s 8
SSC_EN string iy "FALSE" | SSC fiii

BN 4028 (DIV), FF#dlEE N PLL B i 4 N8R . 1%
AR LLE S8 IDIV_SEL A%, XNk RUE 5-14 s
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& 5-14 IDIV XX &

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

FBDIV 7 #iias F T 0 iU 155 5 1% 3 R 30mT Lidid 244
FBDIV_SEL #4515, Xk R/RUWHE 5-15 Fiw.

3 5-15 FBDIV St %X &

FBDIV_SEL (#%) FBDIV SZfrft
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
64 64

ODIV % 4iss, O EiE SR A NEU A0 1~6 I IEN SRR
BRI KT 018IE, Za AR KA ET 2% ODIVO_SEL Al
ODIVO_FRAC_SEL A%, BE R B Nk R UNEE 5-16 Fias, /)

Ko AT LR R WNER 5-17 7R

R 5-16 ODIVO ¥ Sz BR
ODIVO_SEL (#7) ODIVO #¥l
1 1
2 2
3 3
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ODIVO_SEL (##) ODIVO #¥l

O N |O| P>
Ol |IN|o o b

ODIVO 7E 5505 AN [2~1 2T /N ARA 6 3. X T 1~6 JiE,
ODIV 434 2 ¥7] Uil ODSELx(x=1~6)zh5 %, W a] LLE 25
ODIVx_SEL(x=1~6)&: & i %, XN KR 2% 0 WiE /Ny, Bk 5-

17,

& 5-17 ODIVO /M55t R R
ODIVO_FRAC_SEL (#%) ODIVO /M
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 43 #ii#s{EH 5 FBDIV 25MBL. %7095 2 B Hr 35500 /s
¥ g, WL 2% MDIV_SEL Al MDIV_FRAC_SEL %A%, #%
IR EON BLOR RN 5-18 P, /NEUGH IR O BLOR R W 5-19 Fios .
& 5-18 MDIV ¥R X R

MDIV_SEL (##) MDIV H 5 {H

Ol Nl DN
OOl IN
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MDIV_SEL (##) MDIV ¥ H
128 128

MDIV #5 {15 BUE Ya A [2~128]

& 5-19 MDIV IMISSaFT R X R

MDIV_FRAC_SEL(##%) MDIV /N fE
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[O WIN|~|O

MDIV 7E3EH 45N [2~ 12710 /N 354 4 3K
AR
PLLA AL A2 2 R S A sh AW A A8 775,  H 0~6 JWIE Y S REAHAL
W, UL MDIV @i AFEHE, FA %248 ODIVO~6 AH%F T MDIV KA
o
EpAARAL I B IE T 15 E 280 CLKOUTx_PE_COARSE Al
CLKOUTX_PE_FINE(x=0~6)>k S .

SASFAAL I #E S 55 PSSEL. PSDIR. PSPULSE >ks2#il. PSSEL
T4k #5iEiE, PSDIR Tl nsindiE, — PSPULSE ikt~
3% DYN_FINE 50/ 1, DYN_FINE ik F#irf DYN_COARSE fiii 1
o 1 #4F, H DYN_COARSE [1J{8/NT ODIV.

EEDATEE ST RN W

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

0 j@iE ODIV=0DIVO #¥{i+ODIVO /Nfii, 1~6 ifi& ODIV 1Y %
EIER
!
® DYN_FINE A1 DYN_COARSE /&1 DPA F/E (N 55, it PSSEL. PSDIR.
PSPULSE F& 724, HAF A CLKOUTx_PE_COARSE #l1 CLKOUTx_PE_FINE
—5;

A3 H COARSE HI FINE 45 (/2 B2 A5 sl A A HE 2 J5 BOEAE T AR AL R 5 (148

® LIRS R R X VCO ik 1), X Bypass in B CAS 13X, FHALA# A X E/E
M AE#BCE FINE 24 0.
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St iFE

PLLA (575 Lh iR LS RFah &S 0%, B 0~6 iy schs. o5 2t 3
IE

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

v falling edge 67 B g R E L€, € XN DUTY, rising
edge MO & HEIASMHE BCE K PHASE g, DYN_FINE 1
DYN_COARSE 51 DPA A #{E 5. DUTY 1 PHASE )it A
Wi R (LA A s TE R ):

DUTY=(CLKOUT1_PE_COARSE+CLKOUT1_PE_FINE/8)

PHASE=(DYN_COARSE1+DYN_FINE1/8)
A 52 5
® 5 DUTY>PHASE,Duty cycle=(DUTY-PHASE)/ODIV1
® % DUTY<PHASE,Duty cycle=(DUTY-PHASE)/ODIV1+1

E!

ODIV=1 A Frahas G i3, 522N 50%:;
ODIV>=2 i, DUTY-PHASE A 37 #5(-0.5,0.5) [8] AL ;

® LSRR AT X VCO i, Xt Bypass in 3 CAS i, ANRdr b=t
B, HUEWMET, Wi ODIV(>2) A&, &2 A 50% (5 T <K T,
B 525 LT 50%).

22 EE A

PLLA &2 Lo SCRFE S MBS AR B 7 30, B AT 0~3 J8IE S0
A PO, I Y A PEROR S U RTE KR SEEIL. fOR T A 1'b
I, TN BEERERS, SRR BT Dy 1'00 I, AT TR SE
I, AN BARIERME IR 5-20 Fras(PA 1 3EIE )

2 5-20 PLLA & LA R

B JH A
A Ll 525 e R A e
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
R¥E 0. 1 JEIE K B AR R AR B, X 1 @E e eP it T S 2s b oE, L
WIER P ASE, BARE)TF K 5-8 A1 5-9 Ak,
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& 5-8 i#iE 1 A= HHARFE ARG @R 101, S5 1)
clkouto . 4 1 £ £ £

Pt
CLKOUTH 4 T } 4 | $

5-9 iEiE 1 S HHBN FE(FEE% 100, B8R 1)
CLKOUTO ol A N R U . B . B

0Py

CLKOUTA I o F i

FiEfL
T D S B 5
Verilog #i4k.:

PLLA uut (
.LOCK(lock),
.CLKOUTO(clkout0),
.CLKOUT1(clkout1),
.CLKOUT2(clkout2),
.CLKOUT3(clkout3),
.CLKOUT4(clkout4),
.CLKOUTS5(clkout5),
.CLKOUT®6(clkoutb),
.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'bO0;
defparam uut.CLKO_OUT_SEL=1'b0;
defparam uut.CLK1_IN_SEL=1'bO0;
defparam uut.CLK1_OUT_SEL=1'b0;
defparam uut.CLK2_IN_SEL=1'bO0;
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'b0;
defparam uut.CLK5_IN_SEL=1'b0;
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. CLKOUTS_EN="FALSE";
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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.DEQO_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=8;

defparam uut.ODIV4_SEL=S;

defparam uut.ODIV5_ SEL=8;

defparam uut.ODIV6_SEL=S8;

defparam uut. RESET_| EN="FALSE";
defparam uut.RESET_O_EN="FALSE";

defparam uut.SSC_EN="FALSE";
VHDL %k
COMPONENT PLLA
GENERIC(
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FCLKIN : STRING :="100.0";
IDIV_SEL : integer := 1;
FBDIV_SEL : integer := 1,
ODIVO0_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 ";

CLKOUTS_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";
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_PES_SEL : STRING :="FALSE";
DYN_PEG_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;
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;
CLKOUT5_PE_COARSE : integer := 0;
CLKOUTS_PE_FINE : integer := 0;
CLKOUT6_PE_COARSE : integer := 0;
CLKOUTG6_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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)i

PORT(

)i

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"

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,

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",
DEG_EN =>"FALSE",
RESET_I_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=>|ock,
CLKOUTO=>clkoutO,
CLKOUT1=>clkout1,
CLKOUT2=>clkout2,
CLKOUT3=>clkout3,
CLKOUT4=>clkout4,
CLKOUT5=>clkout5,
CLKOUT6=>clkouts,
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

5.2.2 IP §

7E IP Core Generator =, B “PLLA”, FLmiAii<s &~ PLLA
Y EEREISY A
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IP B0 &

7£ IP Core Generator FtiiF X7 “PLLA”, #i4 PLL [#) “IP
Customization” & 11, Z& W5 “General” B EAHE. "Options” [ & HEF!
i R R HE B

5-10 PLLA #Y IP Customization B O%#

IP Customization S
Al
PLL (57
General
Device: GW5A-25 \
Part Number: GWSA-EV25UG256CES \ Language: [verilog |
File Name: |gnwm_p|\ Module Name: \ Gowin_PLL
Create In: |[hnmee’shuql!gﬂwm_pll
common | clkouto | Clkoutl | Clkout2 | Clkout3 | Clkouta | Clkouts | Clkouts | Clkfbout |
General
@ General Mode ¢ Advanced Mode
CLKIN PLL Reset
Clock Frequency(19~800): |100.000 El: ™ PLL Reset
Divider Factor ,—Zl- = (1-64 [~ PLL Power Down
[ CLKIN Divider Reset
e > )
VCO Frequency: ™ CLKOUT Divider Reset
CLKFB Lock
Source: * Internal € Externa I~ Enable Lock
Divider Factor 1 = (1-64
ICP and LPF Optional Ports
CPSEL : | X I~ ssC
: I~ mDRP

JEVpEY

OK Cancel Calculate

1. General fit BAE

General Bt BHEH THCE =41 1P Bk X RIAE O E B . PLLA 1Y
General it BAHE[) AN DCE BB IZEML, 165275 3.1.2 IP A

2. Options fit B HE

PLLA 1 Options FCEMEH T-F /7 H & XL & 1P, Options Bt B HE i 4
AN PLL BB ZRALL, 2% 5.1.2 IP A

3. HOERER
i B~ HE B 7R IP Core HOBC & 45 SonBIAER], W& 5-10 fis.

IP 4 3

IP & DAL ESERE, 74 PAILE S File Name fir 44 () =301, LA
SNBC BN BIEAT S 24

® IP &34 “gowin_pll.v” N5 #EH) verilog bk, #R¥EH I IP B
B, FeAEsEEii PLLA,
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® [P ¥t AR T “gowin_pll_tmp.v”, JyFH PR 1P g AR

RS A
® P ECE Cff: “gowin_pllipc”, F P Rln#EZ e xt IP AT ECE
E!
NP E Pk PR TE S 2 VHDL, TP AR BN S 44 5 469 .vhd.
5.3 DQS
5.3.1 RiENAH

DQS /& DDR 77k -4 11 X [ra) it 0 38 fik o FL 6
Dhiesid

DQS & W Fstlas IP sy, EEH T DQSIN 5
DQSR90. DQSWO0 5 DQSW270 15 5 [a] AR % R IF 58 S 7. AR

o
IROREE
& 5-11 DQS HOREE
DLLSTEP —5—
DQSIN ——»
FCLK ——»
HOLD ——» ﬁ?’ RPOINT
PCLK ——»» —,?» WPOINT
RLOADN ———» —® DQSW270
RMOVE ——» DQS —® DQSWO
RDIR ——»| —® DQSR90
WLOADN ———» ——» RBURST
WMOVE ——» —® RFLAG
WDIR ——» —® RVALID
WSTEP —/8;> ——» WELAG
READ ﬁTV
RCLKSEL —/3;>
RESET —»
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wONE
% 5-21 DQS O3
Ui 144 I/0 iR
DLLSTEP[7:0] | input DQS ZEW KA Hl4 A
DQSIN input DQS #i A\, kH 10 PAD.
FCLK input PO, Bk AP ASAE FCLK B8R 4
HOLD out T DQS 5N, 151E5 N IKAS 5ok A L4 H
P iy T DQS B AT FIFO H¥%.
PCLK input FEr B, SkE PCLK BFBi
% DDR 2 EUH ZE R 7 [A)
RDIR input ® "0": IENLERT
® "1". {)ﬁ//l\ﬁﬁﬂ‘
N b HEL 4R FiE K T E AR, S
RLOADN input 4% %DZDR BRI i A LB P K B AL B WIIGME, KEF
. RMOVE Ay T F&S I 22 DDR S2H I ZE R 5K, FA4
RMOVE input s
% DDR 5 N HIZER 7 [A]
WDIR input ® "0": HhNIERS
® "1". {)ﬁ//l\ﬁﬁﬂ‘
~, BN e ST I B K A B EAIE, 3
WLOADN input ggDR S5NFIBR AR DK BN B YIGE, KB
. WMOVE N T BB 228 DDR 5 A\ ZER 25K,
WMOVE nPut e e as— k.
WSTEP[7:0] input FH-T DDR 5 2467 4 fif 4%
READI3:0] input READ {55, FT DDR A&,
RCLKSEL[2:0] | input JPE R S S e R TR A 7 i
RESET input DQS SN, AR
_ FIFO ##ilizfa4t, /EH T IOLOGIC i RADDR, &,
RPOINT[2:01 | output | s bsseop 11 - o 14
, FIFO #4584, 1EMH T IOLOGIC i WADDR, &
WPOINTI2:0] | outpUt | s o 1 P T i 0 2 48
DASWO outout PCLK/FCLK 0° %, =I{EFT IOLOGIC 1y
P TCLK, oiiditZest Ve T f fr 384,
PCLK/FCLK 270° ###%ith, nI{EH T IOLOGIC 1]
DQSW270 OUPUL | 1ol K, it Les fF T o 2 .
DQSI ## 90° #it, W{EHT IOLOGIC # ICLK,
DQSR90 OUtPUL | g et ek f FH T i 1B .
M ‘u /T ;E, ) /_;‘E‘b' E A ‘uﬁ
RFLAG output READ i@ﬁﬁ%&iﬁuﬂjﬁ FH DL 7 3 B HE B 1
under-flow 3% over-flow.
iR AR, LR RS NIER %
WELAG output WRITE SER %550 B An &, H LRR S N GEm]

under-flow &% over-flow.
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3 1144 I/0 i3
RVALID output | READ A A %hr &
RBURST output | READ 5 & Al 4
BHNE
* 5-22 DQS BYNA
e B fH ya BNME | ik
FIFO k£
EIFO—MODE—SE 1'b0, 1'b1 1'b0 ® 1'b0: DDR memory &z
® 1'b1: GDDR #x{
"000", "001",
RD_PNTR 1007 01" 3000 | FIFO it it
"110", "111"
"X1”, "X2_DDR2",
DQS_MODE "X2_DDR3", "X4", | "X1" DQS ik FE
"X2 _DDR3_EXT"
update0/1 i 7 3¢ F $ 1l
® "false": update1 Lt update0
HWL "false", "true" "false" PEHT— N s
® ‘"true": update1 Fl update 0
I AH [
EREH

® DQS %A\ DQSI 3k 10 PAD;

® DQS %4 RPOINT #]i%#: % IOLOGIC ) RADDR, W r[{ERT-F
&k,

® DQS % WPOINT mJ3%E$8: %2 IOLOGIC () WADDR, a7/ T-H
FE

® DQS % DQSR90 % % IOLOGIC (1) ICLK, taJ/EH T-H i
i

® DQS % DQSWO0/ DQSW270 1 i%#: % IOLOGIC f#) TCLK, Him]
YERTH P4,

UG306-1.0.2 88(102)




5 RG]k

5.3 DQS

[RiEHIE

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

UG306-1.0.2

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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5.4.1 FiEN4A

HOLD=>hold,
WLOADN=>wloadn,
WMOVE=>wmove,
WDIR=>wdir,
DQSR90=>dqgsr90,
DQSWO0=>dqswO0,
DQSW270=>dqsw270,
RPOINT=>rpoint,
WPOINT=>wpoint,
RVALID=>rvalid,
RBURST=>rburst,
RFLAG=>rflag,
WFLAG=>wflag

DDRDLL F24: AR Az SE I 3@ i DLLDLY . DQS 26455 /E T DDR 4%
Pz OB,

Theeid
DDRDLL ] 3 45 5 R A\ IS Bk 2t AT I R o7 1 277 A2 AN [R) R A7 7D 22

5K STEP. HH K% STEP 55 < 9K5h i DQS. DLLDLY #ikk, [F
I {55 STEP W nl i@ i A gk B H P 1248+ 2: . DDRDLL Fr R g A\ R IE A
5 GCLK 4R HCLK.

mOREE
& 5-12 DDRDLL i O =&

UPDNCNTL ——»

UG306-1.0.2

CLKIN ——

STOP ——»

RESET ——»

DDRDLL

—~g > STEP

—» LOCK
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wONE
%% 5-23 DDRDLL O+ 43
Ui 144 I/0 E1:p
STEP[7:0] Output FE B KK
B FR N H
LOCK Output ® 1. #HixE
® 0: K4
CLKIN Input NEZRTTPN
STOP Input 155 1 N B R PR 358 7 9 B A
RESET Input S EAMRIN, EETE .
UPDNCNTL Input DDRDLL ZERf 2B K B Hrdz i, R 2.
SRNE
%% 5-24 DDRDLL &8+ 4
ZH 4 SHRH HUEYE R LN E1ip
DDRDLL 38§ ER K. Bl s
il
® TRUE: sm#illgie, ERPK
N 255 (Fc KD, FTHARH
DLL FORCE | Int 1 "
_FORCE | Integer | 0, 0 g AR
® FALSE: [EH#ER, @it
DDRDLL A B St i 25 K A4
EET.
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& Mm% ThE:
® TRUE: B, A mEHEE
SCAL_EN String true,false true 24 CODESCAL % H;
® FALSE: ZEH, PR\ 90°#H
%zo
DDRDLL % e 5 ik £
DIV_SEL Integer 1’b0,1’b1 1’b0 ® 1b0: IEHHER
® 1'b1: PLEHER L

UG306-1.0.2
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EEAEMEAN
DDRDLL ffai it STEP A4 % DQS. DLLDLY #be, [F]R thal @it
MEIEBI P Z | 2.
[FEBIE
Verilog %4k
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 #i{k
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=>|ock,
STEP=>step
);
5.4.2 1P
£ IP Core Generator FtifiH!, #di “DDRDLL”, FiA i< 2o
PLL fAHSSAS EHEE
IP B E

1F IP Core Generator 5+ %7 “DDRDLL”, #i4 DDRDLL £ “IP
Customization” %1,
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5 G 5.4 DDRDLL
[& 5-13 DDRDLL Hj IP Customization & (%544
IP Customization x
DDRDLL &
General
Device: GW5AT-138 ‘ Device Version: B |
Part Number: GW5AT-LV138FPGET6AES \ Language: [Verilog =]
File Name: ‘ gowin_ddrdll Module Name: |Gﬂwin_DDRDLL
Create In: \j'home.-’shuql.fgowm_ddrdl\ J
options |
—#] updnen Lock & Code: [Force Lock and Code |
Delay Code (degree): |101 -
0 foei
e Lock Mode: Normal Lock Mode |
— ] clin
-
] rese
= =

UG306-1.0.2

1. General it B HE

General Bt & HEH T-HCE 20 1P & it SC A 2= E.. DDRDLL f¥
General it & HE ¥ A1 DCE #E [ I2RELl, 152 % 5% 3.1.2 IP .

2. Options fic B HE
DDRDLL {#) Options Bt BHEH T-H /7 HE XACE IP, 40kl 5-13.
® Lock & Code: % # DDRDLL &K,
® Delay Code(degree): ZER K H;
® Lock Mode: ¥ &8,

3. I I RAE K]
b 1 7 HE B2 7R IP Core HIBC E 45 R - BIHER, W& 5-13 Fior.

IP 4 3

IP & Ol E 55, P4 UG & S/ File Name iy 44 I =43k, DA
BRANEC & BT A4

® P it “gowin_ddrdil.v” S5EREY] verilog i, HREH I IP
BCE, F=A S PLL;

® 1P BB “gowin_ddrdll_tmp.y”, LSRG IP B
ORI

® IPFE I “gowin_ddrdllipc”, F P AINEZ SO IP HEATRCE
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!
Unc B I P AIE 5 2 VHDL, W AR R HTPEAS SCPF A4 SR 2805 .vhd
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6 dHRI

6.1 OSC

Ar HRET

6.1 OSC
6.1.1 RiENH
OSC, A MR,
iE A2
< 6-1 OSC EFEH
Kk EYil Bl
g GWS5AT GW5AT-138, B )i GW5AT-138
e GWS5AST B it GW5AST-138
IheEHid

TTGRAIT PR, A MSPI iR AR R B, T LA P B4R
BRI E TAESH, TGSk 64 AR B,

A4 I PR T DU IR A~ AT 2

ferkour = fosc/FREQ_DIV;

Hrf,sc N 210MHz OSC #rZMi%, H4EZR1FFRE FREQ_DIV ML E
ZH, BWE A 3 Al 2~126 FIEEL.

imOREE
6-1 OSC IxO~=E

OSC —» OSCOUT




6 dndRI o 6.1 OSC

¥ 948
% 6-2 OSC MO N4

Ui 1 44 1’0 Ei:pa

OSCOUT output OSC #4155

SENE
2 6-3 OSC BN B

R4 HfEL vt FRIME ik

FREQ DIV | 3,2~126 (f8%0 | 100 OSC 4 il ZHRE

[FEBIE
A DAL SEBIAL JE .
Verilog #4k :
OSC uut(
.OSCOUT(oscout)
);
defparam uut.FREQ_DIV=100;
VHDL %4k
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 A

7£ IP Core Generator FL1fii F1 ¥t OSC, FLifiAi i< s OSC HIAHSE
ISy

IP i &

7t IP Core Generator Ftii#, X7 “OSC”, 3 OSC i “IP
Customization” %, %& L “ General” FCEAME. “Options” FLE
HEAN S SR HER], Wil 6 2 o
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6 ShRT B 6.1 OSC
& 6-2 OSC By IP Customization B [145#4)
| IP Customization x
0oscC 3
General
Device: GW5AT-138 | Device Version: B |
Part Number: GWSAT-LV138FPG676AES | Language: [verilog =l
File Name: [ gowin_osc Module Name: |Gowin_OSC
Create In: |f'hUmE.fShqu\.FQOWiH705C J
Options I
Frequency Divider: & [100 =] (2~126,even) 3
g .
LYY
1. General fic & HE

UG306-1.0.2

General it BHEFH T-HECE A1) IP St UM S S E . OSC |
General B¢ EHER# AT DCE 2kl 1ES% 3.1.2 1P JiH .

2. Options it B HE
Options Bt EHEF T H 7 B € X & 1P, Options At & HEU K 6-2 ft
TNo

® Frequency Divider: 238 . Z{H N 2 H3EE, BUETEE N 2~126
3.

3. i ERHER
i 2 7R AE B B IP Core FOTC & 45 FnBHER, 1 6-2 Fir.

IP & ji S

IP & B SE UG, PR B E S File Name iy 44 1) =430, L

FRAIC B B HEAT A 4

IP % it S “gowin_osc.v” N5EHEH] verilog bk, 45 H 1 IP KL
B, FeAEsLElie) OSC;

IP it AR S “gowin_osc_tmp.v”, JyHH PRt 1P it FH A
B S

IP fic & 30 “gowin_osc.ipc”, F P Al in#Eaz CA4T 1P 34T L & .
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6 dHRI

6.2 OSCA

Inic B I AR 5 2 VHDL, = AR AT PSSP SR 2805 .vhd

6.2 OSCA
6.2.1 [RiEN4H
OSCA, mIZmfE W k.
yTofazh g
2% 6-4 OSCA EHEH
B EY B
JRER® GW5A GW5A-25
Iheetaidk
AR A N AR, 9 MSPI g R (e Bhils, SCREBIESFT I/
OSC Ijft. IEr] LN P s ter s, @i E TIESE, v LIsk1S
Z ik 64 FPEFER B,
A B e e ] PUOE I a0 R A a5 2
fekour = fosc/FREQ_DIV;
HAf .o 210MHz OSC #RZA%R, HRHE#1FF% FREQ_DIV ARCE
S8, BUEN 3 F12~126 HIfB%L.
wOREE
6-3 OSCA # O r=HE
OSCEN—»{ OSCA —»0SCOUT
wWONE
% 6-5 OSCA 3O+
W44 I/0 fiid
OSCOUT output OSC #ir i i {5 5
OSCEN input Wb RS S, BT A R
SRNE
%2 6-6 OSCA ¥4
S 4 H B YE BRINME ik
FREQ_DIV 3,2~126 (&%) 100 OSC il Rk E
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6 dndRI o 6.2 OSCA

[FEHIHE
A DAL FESEBIAL ST o
Verilog %14t
OSCA uut(
.OSCOUT(oscout),
.OSCEN(oscen)
);
defparam uut.FREQ_DIV=100;
VHDL %4k
COMPONENT OSCA
GENERIC(
FREQ_DIV:integer:=100
);
PORT(OSCOUT:OUT STD_LOGIC);
END COMPONENT;
uut:OSCA
GENERIC MAP(
FREQ_DIV=>100
)
PORT MAP(
OSCOUT=>0scout,
OSCEN=>0scen

6.2.2 1P A H
7£ |P Core Generator FL1fi 41 ¥l OSCA, FA M <: 7~ OSCA 1)
BRI EISY
IP B0 E

{E IP Core Generator Ft[fi#, X “OSCA”, #ii OSCA 1] “IP
Customization” & M, %% NHFE “ General” BLEHE. “Options” B E
FEA S 1 oRHER], il 6-4 pros.

7E IP Core Generator 71 F ¥ OSCA, FiiA 4> 27~ OSCA )
R EISY
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6 dndRI o 6.2 OSCA

[ 6-4 OSCA B IP Customization B OZ5#

IP Customization X

osc )

General

Device: GW5A-25 |

Part Number: GWSA-EV25UG256CES | Language: [verilog =l

File Name: | gowin_osc Module Name: | Gowin_0OSC

Create In: |f'home.-'shuqi!gowin_osc

Options ]

Frequency Divider: & [100 =] (2~126,even) c3

—fp{oscen oscom i

1. General fiit BHE

General it B HEFH T-HCE P2 AR 1 1P Bt SCAERIAE S S S . OSCA 1
General Jit. & HE {3 A1 DCE #E 2 1ELl, 152% 3.1.2 IP .

2. Options At & HE

Options L BEHEF T-H /- H € X E IP, OSCA [ Options fit. & AE i1 4
RAT OSC B FIRAL, 1E5S5% 6.1.2 IP iH.

3. i ERER
Ut 1SR AE 27~ IP Core FHD & 45 SoRBIHER], W& 6-4 Fios.
IP 4 j St

IP & B SE UG, PR AR E S File Name i 44 1) =430, Bl
BRI B A BIREAT /4 -

® P it 3Cff “gowin_osc.v” NFEREN] verilog i, ARYE A P IP AL
B, A r OSCA;

® P & BN S/ “gowin_osc_tmp.v”, N P IRAE IP ek R AR
B S A

® IPE . “gowin_osc.ipc”, F T RIINEGZ SCAENT IP HEATHCE .
E!
U B kR RIE S 2 VHDL, P2 AR HT P AN ST 4 JE 4% 8. vhd
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