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1 R FAFM 1.1 FHAE

1 s7a:

1.1 FRARE
RICRAAA T B ZOF G4k Arora V FPGA 7= IR B 2RI T J5
iH5E AT

1.2 X3
BB E o S MG www.gowinsemi.com.cn AT LA R #E . BH DL
A SCRY

DS981, Arora V 138K & 75K FPGA = &t 33 Tt
DS1225, Arora V 60K FPGA = i #4s F /iit
DS1103, Arora V 25K FPGA 7= it Edls F it
DS1118, Arora V 15K FPGA 7= i 84 Tt
SUG100, Gowin =5 455

1.3 KRiE. éﬁmgli

KA1 RANH TAT M BLARSCARIE . AamsE R AR X .

%

*® 1-1 Rif, BT
ARif HimgiE | 20 X
CLKDIV Clock Divider I e 7 A
CLKDIV2 Clock Divider 2 FR U R A A
DCE Dynamic Clock Enable BNASH B e
DCS Dynamic Clock Selector BNASI Pk A%
DHCE Dynamic HCLK Clock Enable | Zs & i 4 (s
DLLDLY DLL Delay DLL #EiR
DQS Sidirectional Data Strobe DDR 77t X0 1o 04 3 1

Circuit for DDR Memory

GCLK Global Clock AR B
HCLK High-speed Clock Fe i b
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ez PRSI AT AL EOR SR, AR IR b A A AR 58 ) sl 38
M EES A TR
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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 BRI 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 & Jmi i 3.1 DCE

3 2mm

3.1 DCE

3.1.1 RiENE

DCE HAZNGNBHZHITIRE, SCVF N EEHE A R HBEE M GCLK M
2. A GCLK I BRI,  thizimt gh ksl 1 pra @R AR AR,
11 B AR A (1 A ThAE

mOREE
3-1 DCE O ==&

CLKIN ———»|

DCE —» CLKOUT
CE —»
w4
% 3-1 DCE is O 43
i 144 I/0 ik
CLKIN Input RS TN RS
CE Input W RS S, m PR R
CLKOUT Output I B A
[RiEHIE
A A E L4 S .
Verilog B4t
DCE uut (
.CLKIN(clkin),
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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 42 JE I 3.1 DCE
& 3-2 DCE K IP Customization B O145#4
DCE &
Device: GW5AT-138 |Device\l’er5iun: B |
Part Number: GWSAT-LV138FPGET6AES |Language: [verilog |
File Name: |gowin7dce Module Name: |Gowm7DCE
Create In: |f'homefshuql.-’gowm_dce J
=l =
Cancel
1. General fit BAE
General it EHEH THECE 7AW 1P Bt XA RS B .
Device: 27~ CHECE [ Device 15 &
® Device Version: 27~ CUALE R Device Version 15 &
® Part Number: /s CECE H) Part Number 15 &
® Language: MCE =AM IP Wit AR FRIAE S . EBFELMT
FIBIRAE, EFEEARES, SCHF Verilog 1 VHDL;
® File Name: FCE /LK) IP Wit SISO 44 o A4 DI SCANER]
Hrom AT 44K
® Module Name: [t & /=4 1K) IP ¥ it 30441 module name. 741
SCASHE W] EE Hr g AR AR 4 R . Module Name NRE 5 J5LIE 42 FRAH [H ,
A ARE, TR Error #25;
® Create In: BCE AN IP Bt U B BARERAT . FIAEA U SCAHE
W EET AR AR AT, AT SOARRE A ik R A I 4 H bR
12
2. i R R HER]

i 1 B ~HE R 27 IP Core [T B 45
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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 fF: “gowin_dce.ipc”, F P RIINEZ S IP #ETHCE

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 E#, 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 ——»
UG306-1.0.5 7(108)




3 4 Ry Iy 3.2DCS
w48
£ 3-2 DCS IBON48
i 144 /0 it
CLKINO Input IG5 0
CLKIN1 Input PN R
CLKIN2 Input IG5 2
CLKIN3 Input NS5 3
CLKSEL Input G S
s A Ik 8
SELFORCE Input ® 0: glitchless fiz
® 1: Non-glitchless 1%z
CLKOUT Output b A5 5
SHNE
% 3-3 DCS SHN 4
ZH 4 B VG NN ik
"CLKOQ", "CLK1", "CLK2", "CLK3",
"GND", "VCC", "RISING",
"FALLING",
DCS_MODE | "CLKO_GND", "CLK1_GND", "RISING" | % & DCS #ix{
"CLK2_GND", "CLK3_GND",
"CLKO_VCC", "CLK1_VCC",
"CLK2_VCC", "CLK3_VvCC"
[FiEHE
Al DL B RS S .
Verilog %4t
DCS dcs_inst (
.CLKINO(clIkQ),
.CLKIN1(clk1),
.CLKIN2(clk2),
.CLKIN3(clk3),
.CLKSEL,
.SELFORCE(selforce),
.CLKOUT (clkout)

);

defparam dcs_inst.DCS_MODE="RISING”;

UG306-1.0.5
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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
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3 &R B

3.2DCS

3.2.2 IP i§H

UG306-1.0.5

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 #L1f F1 ¥ “DCS”, Fi A4 5o~ DCS [r4H
e BT

IP Bt 8

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

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

UG306-1.0.5

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 & .
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3 &R 3.2DCS

UnlC B R R A VHDL, U AR R HT A SCHEAL JE 4809 vhd .
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4 I

4.1 DHCE

4.1 DHCE

4.1.1 RIiBN 4R

UG306-1.0.5

e

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

i R B E

4-1 DHCE i OxR=EHE

CLKIN ——»

—® CLKOUT

N DHCE
i AT
#% 4-1 DHCE 5O /+48
B4 /0 ik
CLKIN input RPN RS
CEN input R BRI NG 5, KT R
CLKOUT output I i RS 5
RN
® DHCE [#i i nJi%#: % I0LOGIC 1) FCLK;
® DHCE (Wi %82 CLKDIV f#] HCLKIN;
® DHCE ¥4t nl 4% 2 DQS 1) FCLK;
® DHCE fy%it rli%E#: 2 PLL/PLLA #J CLKIN. CLKFB;
® DHCE ¥ n] %4 2 DDRDLL [ CLKIN;
® DHCE i rl3E# % CLKDIV2 f#) HCLKIN.
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4 I

4.1 DHCE

[REBIE
A DL E S R
Verilog #ilfk.:

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

UG306-1.0.5
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4 I

4.1 DHCE

4.1.2 1P A

UG306-1.0.5

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 i “IP
Customization” %1, Z& 144 “General” BB HEA I 1B RHER, 40

Kl 4-2 R
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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 .

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 il 3Cf “gowin_dhce.v” N5EREIT] 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
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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 ——»

IwOIT 4R
£ 4-2 CLKDIV2 i O 48
I 4 /0 B
HCLKIN Input RPN RS
RESETN Input SOL RN RS, KEFE R
CLKOUT Output e A 5
[RiEFIE
AT DL E RS R T
Verilog B4t

CLKDIV2 uut (
HCLKIN(hclkin),
.RESETN(resetn),
.CLKOUT (clkout)
);
VHDL #l1k:
COMPONENT CLKDIV2
PORT(
HCLKIN:IN std_logic;
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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 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

3. General it B HE
General it BHEFH T-HCE P2 24E 19 1P ¥ SCERIAH S5 B, CLKDIV2 1)
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4 FEE I B 4.3 CLKDIV

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

4. I R HE
it s HE B 2R IP Core HIRC & 45 R - BIHER], W& 4-4 Fiow.

IP & RS

IP & MACE SR, 7 2E ARG E M File Name 44 1 =N 3CfF, LA
ERABC E A B BEAT A4 -

® P ittt “gowin_clkdiv2.v” N5EHEH) verilog AL, #R¥EH T IP
BLE, F=4se6libr) CLKDIV2;

® P Bl FBUR SCHF “gowin_clkdiv2_tmp.v”, JyH AL IP il
AR S

® Pt E . “gowin_clkdiv2.ipc”, FI 7RI IN#EZ SR IP TR
o

vE!
UNRCE LRSS 2 VHDL, WA BRI AS SR 44 IR 8709 vhd

4.3 CLKDIV

4.3.1 [RiBNAE
CLKDIV A Ehor s, SEIUES B %,

ThREsEAR

CLKDIV iy iy i £ 7 SRS B, 2 pl A i A\ I b A £ — B0 20 S0
FA¥ 10 1248,
im AR E

4-5 CLKDIV iz Ox=E

HCLKIN —»
RESETN —| CLKDIV |— CLKOUT

CALIB —»
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4.3 CLKDIV
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in O 4
£ 4-3 CLKDIV #0048
it 144 /0 Eiiipo
HCLKIN Input Eﬁ#ﬂiﬁﬁ)\ﬁ 5
CALIB Input CALIB i\ 155, iﬁ%ﬁﬁitﬂaﬁ@lﬂo
CLKOUT Output i e 5 5

Hrh, CALIB {51 LA IOLOGIC H#) CALIB &8/, EAkzhis

o

® 2 iR,
AN

® 3 /i,

B 2 A TR AL, BRI 180 1, 2 KDY

B 2 AN RIS — AL, BRUCREEL 120 JF, 3 ki
73 NEEE
VAN — A

® 4 AR, B2 AR AN, BRI 90 FE, 4 IR N —
AN JE 1

® 5 pHEt, B2 AN FEIEREE RN, BIRREEL) 72 L, 5 RN
—NJE I,

® 6 A, &2 AN TR AN, BUOREEZ) 60 B, 6 IR N
—NJE

® 7 AT, B2 NI RARAL, BERREEL) 51.4 BE, T IRIEE
jjﬁ/\ﬂﬁﬁ

® B i, &2 AN TR AEAL, BOATELZ) 45 BE, 8 IRIATE N
— N

® 1M}, BT

SBHNE

% 4-4 CLKDIV ¥4

SR H (i ¥ BRIME iR

DIV_MODE | 1,2,3,3.54,5,6,7,8 |2 BB I 4 R 5

&G
Al DL B A S
Verilog $l4k.
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CLKDIV uut (
.HCLKIN(hclkin),
.RESETN(resetn),
.CALIB(calib),
.CLKOUT(clkout)
);
defparam clkdiv_inst.DIV_MODE="2",
VHDL #ik.:
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 EAH
IP Core Generator ¥ H 8. “CLKDIV”, i M<sZ 7~ CLKDIV
FIAH 5 B MR EE
IP i &

7E IP Core Generator Fti 4, X “CLKDIV”, 3 CLKDIV #] “IP
Customization” &, %& 0@ “General” BlEHE. “Options” Mt & HE
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4 rE 4.3 CLKDIV
RIT] — & 2 b
A R~ HER], il 4-6 Fros.
[ 4-6 CLKDIV K IP Customization & (4544
. IP Customization x
CLKDIV &2
General
Device: GW5AT-138 | Device Version: B ‘
Part Number: GWSAT-LV138FPGE76AES | Language: [verilog |
File Name: | gowin_clkdiv Module Name: \ Gowin_CLKDIV
Create In: |fhomefshuqifgowin_clkdiv J
Options I
Division Factor: |2 -
Calibration: false -
— o btk
it
— o] resetn
=l =

UG306-1.0.5

1. General it B HE
General it BHEF TR E P2 2E 11 1P ¥t SCERI A o4 (E E . CLKDIV 7
General it & HE )£ FH A DCE b2 1el, 5% 3.1.2 IP .

BB E NI4T 4

Options fic. & HE

Options B & HEFH T H 7 H € XHBCE IP, Options Bt & HE 4P 4-6 Fr

7No

® Division Factor: F&IEHE T
® Calibration: F#ER#H{H e/ AEIE T

St 11 3 7 AE [

g B HE B R 1P Core MG B 45 R IAER, & 4-6 s,
IP 4 pi 304
IP & ORCE e, 74 AR E SCHF File Name i 44 1 =/ 304, DA

IP ¥ 1t 3C: “gowin_clkdiv.v” N5E 3] verilog #i8e, AR 4EH P ) 1P
BeE, rFeA4sefilibr) CLKDIV;

IP it AR A “gowin_clkdiv_tmp.v”, SFH FHREE 1P BEitd

TR SCAF

IP fC & S “gowin_clkdivipe”, F P Al iz SCARRT 1P i TRC & .
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4.4 DLLDLY

NVandl |
!

WNBCE P IERETE S 2

4.4 DLLDLY
4.4.1 RIiBNE

VHDL, =4 FIaT AN X4 JE 288 .vhd

DLLDLY JyiteP a5, {&k#E CSTEP B DLLSTEP {2 5 i A I 4
BEATUREE, 15 FZ I B i 28 s S 4 e

ThaeHidk

DLLDLY #i4fi CSTEP 5 DLLSTEP =4 %f RLAH 2 UL, #FFIHET
CLKIN fYAER 4t . #2495 CSTEP 5 DLLSTEP TH ARSI, B (¥ AL T Hf
[B1£105 12.5ps. JERFIRRE SCRFF AR BB B & R

!

GWS5A-25 A Jit/ GW5AS-25 A Jix/ GW5AR-25 A i Ze A 3 55 FiE MR R .

¥ O 7R R

4-7 DLLDLY i O/REE

DLLSTEP ﬁ8;>

CLKIN ——»|

—» CLKOUT

CSTEP+>8 DLLDLY
LOADN——» ——» FLAG
MOVE —»
wmONE
%% 4-5 DLLDLY #0143
4 I/O 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
CSTEP[7:0] Input AR H CIU SRk i K N5 5
BH NG K
LOADN Input ® 0: fN#EIERf B
® 1: BN IHEELE RS

UG306-1.0.5
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4 FEE I B 4.4 DLLDLY

Ui 1144 /0 it
H & NAL S, MOVE AR B sh 74
MOVE Input WEESERS, BRI S — AN En P
K.
SHNAR
% 4-6 DLLDLY 8 +43
ZH 4 SRR | BUEEHE | BRIAME iR
B B TS5
DLY_SIGN | Binary 1'b0,1'b1 1'b0 1'b0:'+'
1'b1: "
JERT Y A
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 | ."ALSE™S e sEn | s mad e
TRUE
o o [ string | FASSET | EALSE" | ast it
[RiEFIL
A DL E A SE AL R
Verilog B4t
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 FEE I B 4.4 DLLDLY

defparam diidly_0.STEP_SEL=1'b0;

VHDL ik
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=>|oadn,
MOVE=>move,
CLKOUT=>clkout,
FLAG=>flag
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4 FEE I B 4.4 DLLDLY

4.4.2 1P A

7£ IP Core Generator FL1f # i “DLLDLY”, FHE A4 8w
DLLDLY [J#H1E BMEEL
IP ii &

7f IP Core Generator S A, Xifi “DLLDLY”, 3t DLLDLY f) “IP
Customization” &, Z%& A “General” FLEAME. “Options” At & HE
A 2 osHER], il 4-8 Fiow

4-8 DLLDLY &Y IP Customization & %543

IP Customization x
Rl
DLLDLY 3%
General
Device: GWS5AT-138 ‘ Device Version: B |
Part Number: GWSAT-LV138FPGG76AES \ Language: [verilog =]
File Name: |gowin_dlld\y Module Name: | Gowin_DLLDLY
Create In: |f'home.fshuq\fgowim_dlIdly
Options ]
Delay Adjustment Options
— citin

Delay Sign: Positive |«

Delay Mode: |Dynamic =
o chout | Delay Step: [0 =
Delay Source: |DLLSTEP =

i dllstepl7:0]

&=

Cancel

1. General it BE
General it B HEH T-HCE A8 IP &t eI 555 S . DLLDLY K
General Bt B HER) A1 DCE Bt pZil, E5% 3.1.2 IP M.

2. Options Mt & HE
Options FLEHER T H P B € XECE IP, Options At EAE 411 4-8 fir
No

® Delay Sign: W E i LR T 5 .
® Delay Mode: ¥ & fERF AR
® Delay Step: % EER DK
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4.4 DLLDLY
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® Delay Source: ZERf KA
3. Ui R AE K]

i I 5~ HE B SR IP Core IOTC & 45 s BIER, 4nEl 4-8 Fiaw.
IP 4 j 3

IP & MACE SR, 7 2E ARG E M File Name 44 1 =N 3CfF, LA
ERABC E A B BEAT A4 -

® P & il “gowin_dlldly.v” A 5EREH verilog ik, RHEH I IP fid
B, FeAsEEIiGE DLLDLY;

® [P ¥t A T “gowin_dildly tmp.v”, NHPEREE IP Bt
AR SC A

® IPE A: “gowin_dlldly.ipc”, F /Al in#iz scbxt IP #HATHCE .

!

I R R 2 VHDL, TR AT AN SCE 4 05 450 .vhd
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5.1 PLL

5.1 PLL
5.1.1 [RIEN4A

D an

Arora V FPGA 24t T8I PLL, 45 7 B ehsa s, AERgH s ] gh

NLFEF G RE IS RN I PRREAT I BiRe . ARRLAN 22 LU R

iy
% 5-1 PLL &8¢
Ktk EYl ERYis
GW5AT GW5AT-138, GW5AT-75
g GW5AST GW5AST-138
GW5A GW5A-138
GW5AS GW5AS-138
TheesA

UG306-1.0.5

PLL BB S5 FHE B an & 5-1 fror.
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& 5-1 PLL ;i =E

ppppppp

PLL AI2EF 45 2 S H i NI B AT I BT R R e . MLz A2, st
RSP AR E SR . AL 2 EL i i 8. CLKOUTO A1
CLKFBOUT 3z#F 1/8 /NEUHi& %, CLKOUTO~CLKOUT3 S #rah# At
WA . Al PLL 528 CLKOUT6 #| CLKOUT4 [N #2¢8k, 74 SSC
Ihfe, WH R ER LS CLKIN AT CLKOUT % 5%

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

PLL 7] PAXF a3 AN B8 CLKIN #EAT AR IREE (54450, 18 A
.

1. Fpfd=Fclkin/IDIV
2. Fclkfb=Fpfd*FBDIV
3. WRIEAF AN, VCO iRt 5H A NAH:

® NS
Fvco=Fclkfb*MDIV

® M I3t
Fvco=Fclkfb*MDIV ---- CLKFBOUT j/# % CLKFB
Fvco=Fclkfb*ODIVx ---- CLKOUTx Jx{##| CLKFB
4. Fclkfbout= Fvco/MDIV

5. MRHE INMUX A1 OUTMUX iEFAFEI RS, CLKOUT i fi A
FRHE A XAH:

® VCOin#x (INMUX %&EFkH VCO): Fclkoutx=Fvco/ODIVx
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0000 s 06 0 O

Bypass in 3% (INMUX ik E CLKIN): Fclkoutx=Fclkin/ODIVx
Bypass out &3 (OUTMUX i&4%K H CLKIN): Fclkoutx=Fclkin
CAS #=, ({iHiE 4): Fclkout4= Fclkout6!'/ODIV4

Fclkin N2 %4 NI 4 CLKIN #i%

Fclkoutx:x=0~6, & O0~6 i 1% i B iR

Fclkfb A i NIt CLKFB 4%

Fpfd & PFD %A%

IDIV. FBDIV. MDIV. ODIVx (x=0~8) A [F] 734l i 434 Z 45, B o] i i Ui B AN ) 4
AT 2R A 3 A SR AR I I A5

[1] Fclkout6 F& (12 6 @i ODIV6 % th i 4 .
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5 RGN 5.1 PLL

ImAREHE
& 5-2 PLL i OR=E

CLKIN ——»
CLKFB ———»
RESET ——»

PLLPWD ——»|
RESET | ——»
RESET O —>
FBDSEL —5—*
IDSEL —%—>
MDSEL —5—*| —— CLKOUTO

MDSEL FRAC —75—*]
ODSELO —75—*
ODSEL1 —75—* ——» CLKOUT2
ODSEL2 —75—*
ODSEL3 —75—*

~Nt Oof O

|

CLKOUT1

~N NN~

— CLKOUT3

~

ODSEL4 —75—* PLL —— CLKOUT4
ODSEL5 —75 ™
—— CLKOUT5
ODSEL6 —75*
ODSELO_FRAC —75 ™ —— CLKOUT®6
DTO —77 ™
—— CLKFBOUT
DT1 —77 ™
DT2 —77 ™
DT3 —7~ ™ —— LOCK

i

ICPSEL —7%
LPFRES —75 ™
LPFCAP —75 >
PSSEL 3
PSDIR —
PSPULSE —*
ENCLKO —*
ENCLK1L —™
ENCLK2 —*
ENCLK3 —*
ENCLK4 —*
ENCLK5S —*
ENCLK6 —™
SSCPOL —*
SSCON —*

SSCMDSEL —77—*
SSCMDSEL_FRAC —73—*

w|'o
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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

_ " FhAsFE] ODIV3 HUH, JiF 0~127, ODIV3 SEFri 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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B4 /0 ik
FA&1H| LPFRES K/, RES BUETE B /NN
LPFRES[2:0] | % z g o
(201 | A | Ro~R7.RO MRS G, RT MR H
5 j‘tx 7% ) ¥ A
LPECAP[1:0] | A &S| LPFCAP K/, CAP BUETLEE fH /NN
C0~C2.
B HIAN R B 7 1) -
PSDIR N ® 0: /i
® 1: &
*;{S/\ 2 17 H R s ~:/\D‘ ~R 3
PSSEL[2:0] — igu RN R kR, BUE 0~6:4 7k 0~6 i@
PSPULSE LTTPN BT B AL L Bl B ik
” BASTEHEE O B i A e, AR P sh A RE ] A
ENCLKO WA | 4 2% CLKOUTO_EN="TRUE".
~ SATEHEE 1 B2 A Re, AR sh AR A
ENCLKT N i 7 45 2 %0 CLKOUT1_EN="TRUE”.
" BSEREE 2 W eh A RE, A AR FHsh SR [F]
ENCLK2 N i 7 #4528 CLKOUT2_EN="TRUE”.
" BSEHEE 3 Wi A e, A AR FHsh S RE I [F]
ENCLK3 BN i 7 #4528 CLKOUT3_EN="TRUE”.
" BATEHEE 4 B A RE, AR P sh AR A
ENCLK4 WA | 4 2% CLKOUT4_EN="TRUE".
" BASTEHEE 5 BB H A e, 25 AR F s 2548 B U [R] s
ENCLKS WA | e 5% CLKOUTS_EN="TRUE”
A BATEHEE 6 B A ge, AR FHsh AR [H)
ENCLK6 I\ 5 45 5 4 CLKOUT6_ EN~"TRUE”.
Tt G timing (F R AT IERCE -
SSCPOL LTI ® 0: CLK Rising Edge
® 1: CLKFalling Edge
SSCON LTTPN st SSC ffige
SSCMDSEL 7515 SSC MDIV #EEHUE, 71X SSC MDIV  SZFRME
ool Ul s | j5m 16~24 Gifsi Fpfd % 50M). 32~48 (X Fpfd
’ A 25M), SSC MDIV s:2FR1E N 128-SSCMDSEL .
PRnOo ™ | BN | B SSCMDIV AU, AU 118,
CLKOUTO iy IR A (BRI
CLKOUT1 i ﬁ:ﬁﬁt%ﬁlﬂimtﬂ
CLKOUT2 A H 2 JEIE R i
CLKOUT3 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 i e
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44 I/0 o
LOCK f PLL 8 H575:
o 1: !Ej'lli'_'E
® 0: gi%ﬂll
BSHNE
#+ 5-3 PLL 8848
ZH 4 KA B G BRIME Eiiipo
FCLKIN string "10"~"400" | "100.0" S I B S (MHZ)
SRR AS VR o Sz
DIV_SEL integer | 1~64 ’ IDIV P S AR &S B, 0 RSB AL
N 1~64.,
IDIV 234 22 $i e 54 1l S5k s 254 il
) ) (ERERUEE:
DYN_IDIV_SEL | string ..EZEJSEE:. "FALSE" | ® FALSE: #i%s, HIiEH5H
IDIV_SEL;
® TRUE: #h#, Hli&#{55 IDSEL.
. FBDIV 73Sl R 0 F R A B, 0 R S FREL
FBDIV_SEL integer 1~64 1 1% 1~64.
FBDIV 705 R i A2 | S aish &%
{5 5 4%
DYN_FBDIV_SE : "TRUE", " . | ® FALSE: &, HIEFESH
L string "FALSE" FALSE FBDIV_SEL;
® TRUE: zha, HIEHFES
FBDSEL.
ODIVO_SEL integer 1~128 8 ODIVO 73 il R AR A S W A
(E)E'VO—FRAC—S integer | 0~7 0 ODIVO 44 R ¥ N A VL
ODIVO 434l R A A FE i S Bl sh &4
{5 5 4%
DYN_ODIVO_SE . "TRUE", " . | FALSE: ##%s, Rlik#:2%( ODIVOSEL
L string "FALSE" FALSE" | 41 ODIVOFRAC_SEL:
TRUE: #h#, Hl#&EF{55 ODSELO 1
ODSELO_FRAC.
ODIV1_SEL integer 1~128 8 ODIV1 4l R A S E
ODIV1 740l R AU 4% | S Haish & 4%
{5 5k 4%
DYN_ODIV1_SE : "TRUE", " . | ® FALSE: #4s, HIiEBESH
L string "FALSE" FALSE ODIV1_SEL;
® TRUE: zh#&, HIEHFES
ODSELA1.
ODIV2_SEL integer 1~128 8 ODIV2 /il /R F S W E
DYN_ODIV2_SE , "TRUE", " « | ODIV2 738l S # i s 4a h| S 3 alish 545
L string "EALSE" FALSE S
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4 it HYAE Y BME P
® FALSE: &, WIEHESH
ODIV2_SEL;
® TRUE: zi#, HIER(ES
ODSEL2.
ODIV3_SEL integer 1~128 8 ODIV3 734l RS W E
ODIV3 74l 5 8 A4 i S Hsish %
S Tk
DYN_ODIV3_SE | _, . "TRUE", ; .« | ® FALSE: &, Wik#H#SH
L string "FALSE" FALSE ODIV3_SEL;
® TRUE: zi#, HIER(ES
ODSEL3.
ODIV4_SEL integer 1~128 8 ODIV4 733 RS W E
ODIV4 735 Z B A4 i 2 5 Eish &%
HIME Sk
DYN_ODIV4_SE | _ . "TRUE", ; . | ® FALSE: #i&s, Wik#FSH
L string "FALSE" FALSE ODIV4_SEL;
® TRUE: zi#, HIER(ES
ODSEL4.
ODIV5_SEL integer 1~128 8 ODIV5 73l 2 5 A E
ODIV5 78l R A Ep AP S B Eiah &1
s g
DYN_ODIV5_SE | _, . "TRUE", \ . | ® FALSE: ##s, HIEE3H
L string "FALSE" FALSE ODIV5_SEL;
® TRUE: zi#, HEIER(ES
ODSELS5.
ODIV6_SEL integer | 1~128 8 ODIV6 434l & s i B
ODIV6 734 & B A 45 il 2 HEish 4%
ik EREprE
DYN_ODIV6_SE | _. . "TRUE", ; « | ® FALSE: #fs, BliE#EZHL
L string "FALSE" FALSE ODIV6_SEL;
® TRUE: #h#, HEIEF(ES
ODSELS.
MDIV 739 2 EF S5 6 240
ERAIES Gl fERE Pt
" n " L% N Z ¥
DYN_MDIV_SEL | string "TRUE . ALSE" | ® "FALSE": i, HIkL#ESH
FALSE MDIV_SEL #1 MDSEL_FRAC;
® "TRUE": 3%, RIER(E5
ODSELS.
MDIV_SEL integer 2~128 8 MDIV 73 R A A T B
h"D'V—FRAC—SE string 0~7 0 MDIV 445 & ¥ N St s v
. "TRUE", " n SR S AN ob
CLKOUTO_EN string "EALSE" TRUE O 8 TE I b Hi £
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ZH % R HUE TSR BHME s
CLKOUT1 EN | string ::EZEJSEE:. "EALSE" | 1 @il bbidy s B
CLKOUT2_EN | string ..IEBSFE:. "FALSE" | 2 il byt fe i
CLKOUT3_EN | string ::EZEJSEE:. "EALSE" | 3 S il i
CLKOUT4_EN string ..;EBSI)EE:. "FALSE" | 4 @B &0 HfH &g
CLKOUT5_EN | string ..IEBSFE:. "FALSE" | 5 it byt fe i
CLKOUT6_EN | string ::EZEJSEE:. "FALSE" | 6 @il iidy th s
0 JHIE & 7 i s S S HEE &
Hillf5 Tk e
: "TRUE"; n n . FALSE %%%?\7 Eﬂjij:%é/;i&
DYN_DTO_SEL | string "EALSE" FALSE CLKOUTO_DT DIR &
CLKOUTO_DT_STEP;
® TRUE: 3%, RiEF(5'5 DTO.
11878 52 RO F S EH S HEE S
B
. "TRUE", . . | ® FALSE: #zs, HEBESH
DYN_DT1_SEL | string EALSEh FALSE CLROUTT DT DIR &
CLKOUT1_DT_STEP;
® TRUE: #h#, RIEE(ES DT1.
2 JHIE 7 RO S S R E s S
ilkEREprte
, "TRUE", " . | ® FALSE: ¥4, RliESH
DYN_DT2_SEL | string "EALSE" FALSE CLKOUT2 DT DIR &
CLKOUT2 DT_STEP;
® TRUE: #h#%s, WIS DT2.
3 IHIE A R S S REE S
Hill 5 Tk e
. "TRUE"; n n . FALSE %%%L?\’ Eﬂﬁ@i’%%i&
DYN_DT3_SEL | string "EALSE" FALSE CLKOUT3 DT DIR &
CLKOUT3_ DT _STEP;
® TRUE: zh#, RE#(55 DT3.
0 jBiE 5 25 L ER AT 7 1)
® 1'b1:+ HELin, LA EFHERTF
gh;(OUTO—DT— binary | 11,100 | 1'b1 JoFEe, VAT I
® 1'b0: - HZ/D, PURFEASFN
HevE, A ETHE.
CLKOUT1 DT 1 3EIE 5 2 LR A0 T )
DIR —'— | binary 1'b1, 1'b0 1'b1 ® 1'b1:+ HFLLHahn, PLEFHEXTFF
NFEHE, TEER RS
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ZH 4 eyt B ¥ BRINME iR
® 1'00:- L7, PUREEXF A
e, R ETHE.
2 JEIE & 2 L E S U
® 1'b1:+ LN, LA EFERTTF
8:-I§OUT2—DT— binary | 1b1, 100 | 1'b1 Sgeie, VHEE R
® 1'00:- L7, PUREEXF A
e, R ETHE.
3 JEIE b7 2 L ER S U
® 1'b1:+ L, DAL
8:-I§OUT3—DT— binary | 1b1, 100 | 1'b1 Sgeie, VR
® 1'00:- G, LUREIEXSE AN
e, AR ETHE.
Wi A SRS K, A
(SB1L_E(F3UT0_DT_ integer 0124 0 goxgsnjﬁll:ta% WK, &P
Wi S RSO K, b
g_ll__EgUTLDT_ integer 0.1.2.4 0 ;Onf;.ﬁlttﬁ% i, A
HIE S RSO K, b
g_ll__EgUTZ_DT_ integer 0.1.2.4 0 gonf;.ﬁlttﬁ% Wi, A
CLKOUT3 DT_ |. WIS, P
STEP integer 0,1,2,4 0 50ps.
ODIVO i N s sfe Y e %
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 1'00, 1'b1 1'b0 1'00: >k H ODIVO %}
1'b1: H i o5 ok B CLKIN
ODIV1 g NIk %k 5
CLK1_IN_SEL binary 1'00,1'b1 1'00 ® 1'b0: KH VCO #ith
® 1'b1: Hieh 5% %k H CLKIN
1 B oR R E R
CLK1_OUT_SEL | binary 1'b0, 1'b1 1'b0 ® 1'b0: K[ ODIV1 fiith
® 1'b1: FyhimHh55 ok E CLKIN
ODIV2 #ig NIk ik 5
CLK2_IN_SEL binary 1'60,1'b1 1'b0 ® 1'b0: KH VCO #ith
® 2'b1: HHiEh55 %ok 3 CLKIN
2 JEIE R SRR B
CLK2_OUT_SEL | binary 1'b0, 1'b1 1'00 1'b0: >k 7 ODIV2 #irth
1'b1: At 5% ok B CLKIN
ODIV3 %t N IR Y %
CLK3_IN_SEL binary 1'00, 1'b1 1'b0 ® 1'b0: kH VCO Hth
® 1'b1: P55k EH CLKIN
CLK3_OUT_SEL | binary 1'b0, 1'b1 1'b0 3 JdE R R B
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4 it H A ¥ BME P
® 1'b0: K[ ODIV3 [yt
® 1'b1: KW Bhs5 8k B CLKIN
ODIV4 i NIk ik 5
, 2'b00 ® 2'b00: k[ VCO fith
CLK4_IN_SEL | bina oo 2'b00 ‘
N inary 2'b01,2'b10 ® 2'b01: 4Bkl CLKCAS_6
® 2'b10: %t Bhs5 ok B CLKIN
4 JEE i R ok R
CLK4_OUT_SEL | binary 1'b0, 1'b1 1'00 ® 1'b0: >k H ODIV4 ¥t
® 1'b1: %I #h 55 ok B CLKIN
ODIV5 fig NIk ik 5
CLK5_IN_SEL | binary 1'b0, 1'b1 1'b0 ® 1'b0: K[ VCO #ith
® 1'b1: %t 8h55 Bk F CLKIN
5 I8 H R R B
CLK5_OUT_SEL | binary 1'b0, 1'b1 1'00 ® 1'b0: >k H ODIV5 [t
® 1'b1: i ehs5 ok F CLKIN
CLKFB ki
: "INTERNAL", | "INTERN | ® INTERNAL: k[ P93 CLKOUT
CLKFB_SEL string "EXTERNAL" | AL" i
® EXTERNAL: 3kHAMHMES it
. "TRUE", " n ha N ab
DYN_DPA EN string "EALSE" FALSE ASAHF AT B
gl(‘)ﬁoR%EO—PE— integer 0~127 0 O JEEAHAEAH TR FR S E
CLOUTOPEF |integer | 0~7 0 O IR A & 2 B
g(‘)ﬁ%lé?—PE— integer 0~127 0 1 EIEAH R RS R E
I(l;\lL; OUT1_PE_F integer 0~7 0 1 EIEAH O SR E
&L)KAOR%EZ—PE— integer 0~127 0 2 EEAH R E S E
S QUTePEF linteger | 0~7 0 2 EIEH R B A R
882\%%}23—'3!5— integer 0~127 0 MBS N E
Ce QUTSPEF | integer | 0~7 0 3 MBS R E
et E= linteger | 0~127 0 A AR W E
IC,;\IL; OUT4_PE_F integer 0~7 0 4 BB SRE
8'6};%%25—PE— integer 0~127 0 5 EE AR E S E
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SR

=

H fEL v

FRIME

Eitipa

CLKOUT5_PE_F
INE

integer

0~7

5 WIEAHM MRS B E

CLKOUT6_PE_
COARSE

integer

0~127

6 HIEAM A RSB E

CLKOUT6_PE_F
INE

integer

6 HIEAM MR S B E

DYN_PEO_SEL

string

“TRUE","FAL
SE"

“FALSE"

O B AR 1 B A5 45 1) 2 ol s 25 42

(EREpritE

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

® "TRUE": #I%s, Rliki% DPA sh&ME
S (PSSEL. PSDIR #l1 PSPULSE)
KL, [R5
DYN_DPA_EN="TRUE".

DYN_PE1_SEL

string

“TRUE","FAL
SE"

“FALSE"

1 B AL R A ) S 5 sh S

551k

® "FALSE": #i&s, RIEHFESH
CLKOUT1_PE_COARSE #I
CLKOUT1_PE_FINE;

® "TRUE": Zi%s, Rk DPA Zh41(5
Z(PSSEL. PSDIR #iI PSPULSE)
HKSZHL, [R5
DYN_DPA_EN="TRUE".

DYN_PE2_SEL

string

“TRUE","FAL
SE"

“FALSE"

2 TEAH A7 1 B S i S B s A )

i

® "FALSE": &, HIEHEZSH
CLKOUT2_PE_COARSE Al
CLKOUT2_PE_FINE;

® "TRUE": %, HJiEF: DPA Zh#&1(E
2(PSSEL. PSDIR 1 PSPULSE)
RSLHL,  [F 7R
DYN_DPA_EN="TRUE".

DYN_PE3_SEL

string

“TRUE","FAL
SE"

“FALSE"

3 TE A AL R A I 2 B s A )

(ERprsEs

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

® '"TRUE": 3%, HIiL#F DPA Zia(s
2(PSSEL. PSDIR #1 PSPULSE)
RSCHL, R FR
DYN_DPA_EN="TRUE".

DYN_PE4_SEL

string

“TRUE","FAL
SE"

“FALSE"

4 TEIE AN AL B S 2 s A 1 ]

(EReprEes

UG306-1.0.5
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H fEL v

FRIME

Eitipa

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

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

DYN_PE5_SEL

string

“TRUE","FAL
SE"

“FALSE"

5 0 T8 AH AL I R R A 1 S BB S R )

55 1E#

® "FALSE": #its, RIEHFESH
CLKOUT5_PE_COARSE #l
CLKOUT5_PE_FINE;

® '"TRUE": zh#, Bl DPA h#&1(E
S (PSSEL. PSDIR #l1 PSPULSE)
KL, [R5
DYN_DPA_EN="TRUE".

DYN_PE6_SEL

string

“TRUE","FAL
SE"

“FALSE"

6 T8 AH AL R ER A T S B SR )

55 1E#

® "FALSE": #i&, RIEHFESH
CLKOUT6_PE_COARSE #I
CLKOUT6_PE_FINE

® "TRUE": zi%s, HIik$¥: DPA zh%&1(5
5 (PSSEL. PSDIR A1 PSPULSE)
RSB IR] B 75
DYN_DPA_EN="TRUE".

DEO_EN

string

“TRUE","FAL
SE"

“FALSE"

0 iBi&(ODIV0=2~128) & %= LL i % i fig

® "FALSE": 50% /575 Lt

® "TRUE": DYN_PEO_SEL="TRUE"
% B CLKOUTO_PE_COARSE #1
CLKOUTO_PE_FINE 1E A falling
edge, ZNASAHALIEE/ER rising
edge, SEILBNA fi 7 LA % (falling
edge - rising edge).

DE1_EN

string

“TRUE","FAL
SE"

“FALSE"

1 iEIE(ODIV1=2~128) 5 % bb i B A fit

® "FALSE": 50% 5%t

® "TRUE": DYN_PE1_SEL="TRUE"
i} % & CLKOUT1_PE_COARSE Il
CLKOUT1_PE_FINE {f A falling
edge, BNAAHALIHEAEA rising
edge, SEIBNA &7 LA % (falling
edge - rising edge).

DE2_EN

string

“TRUE","FAL
SEII

“FALSE"

2 JiiE (ODIV2=2~128) i % H T e {1
® "FALSE": 50% 5=tk
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H fEL v

FRIME

Eitipa

® "TRUE": DYN_PE2_SEL="TRUE"
% B CLKOUT2_PE_COARSE
A CLKOUT2_PE_FINE {£4 falling
edge, ZNAHALEEEA rising
edge, SEIMBNAS &7 LA #E (falling
edge - rising edge).

DE3_EN

string

“TRUE","FAL
SE"

“‘FALSE"

3 JHiE(ODIV3=2~128) 5 7= Lh i B i fig

® "FALSE": 50% 575t

® "TRUE": DYN_PE3 SEL="TRUE"
% B CLKOUT3_PE_COARSE
F1 CLKOUT3_PE_FINE {E4 falling
edge, ZNASHALIFEEEA rising
edge, SEILBNES (522 LU (falling
edge - rising edge).

DE4_EN

string

“TRUE","FAL
SE"

“FALSE"

4 JHTE (ODIV4=2~128) 5 7= Lb i B g

® "FALSE": 50% 575tk

® "TRUE": DYN_PE4 SEL="TRUE"
X E CLKOUT4_PE_COARSE
1 CLKOUT4_PE_FIN 14 falling
edge, SN TR
rising edge, SCELZNAS 7S LLiEE
(falling edge - rising edge)-

DE5_EN

string

“TRUE","FAL
SE"

“FALSE"

5 i i&(ODIV5=2~128) & 25 LL i % i fig

® "FALSE": 50% 75t

® "TRUE": DYN_PE5 SEL="TRUE"
% E CLKOUT5_PE_COARSE
H1 CLKOUT5_PE_FIN 1£ 5 falling
edge, ZNAHALIFEEEA rising
edge, SEIBNA &7 L% (falling
edge - rising edge).

DE6_EN

string

“TRUE","FAL
SE"

“FALSE"

6 JHiE(ODIV6=2~128) 5 7= Lb i B g

® "FALSE": 50% 575t

® "TRUE": DYN_PE6_SEL="TRUE"
% E CLKOUT6_PE_COARSE
1 CLKOUT6_PE_FIN 1£ 4 falling
edge, ZNAHALIFEESEA rising
edge, LB 57 LR % (falling
edge - rising edge).

RESET_|_EN

string

"TRUE",
"FALSE"

"FALSE"

{FREFN SIS S RESET I, #HEEMH
RESET |1, F¥ZsH0stl
TRUE.

RESET_O_EN

string

"TRUE",
"FALSE"

"FALSE"

HRESNA{ES RESET O, # %5 {d
RESET O sill, k%S5 N
TRUE.

DYN_ICP_SEL

string

"TRUE",
"FALSE"

"FALSE"

ICPSEL #4211 S Bl sh S il 5 ik
#
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S ey BUE VG BRANE Eiip
® FALSE: #i%s, BliEHEZSH
ICP_SEL;
® TRUE: #h#&, RIikEshAES
ICPSEL.
ICP B FR S E
® G'OXXXXXX: ERHAMEL AT EI
BHX00NX, | o s RoRB A2 3BT HEIF
ICP_SEL binary 6'b000000~6" | ~ .
b111111 ® 6'b000000~6'b111111: FHFEFH
TWHE, TTREREESHEEN
WHE
LPFRES fl1 LPFCAP #Azit5
B ASEHNE 5k
" n " ll_ j( ) %"
DYN_LPF_SEL | string "TRUE", 'eaLSE" | ® "FALSE": ##A, HERESH
FALSE LPF_RES HI LPF_CAP;
® "TRUE": #i%s, WikBFEHIEBES
LPFREST #1 LPFCAP.
LPRRES #4&#E
, , ® 3bXXX: FARHAMLANITHIFEE
LPF_RES binary | o oaro 000 | 31bXXX ZBH
® 3'b000~3'b111: A& HKEHER
FE B iR 5 BAE S G N W E
LPF_CAP binary 2'b00~2'b10 | 2'b00 LFPCAP %4 E
. "TRUE", " n fa
SSC_EN string "EALSE" FALSE SSC fiife
NI B 40Es (IDIV), FHF32HlE N PLL AEER 4 NI AR . 1%
AR ERER] LB v O IDSEL B4, el PLdid 24 IDIV_SEL #4&
P, XNk R UK 5-4 Fis.
IDIV {8 5% 1 IDSEL 2 [A]#) 5% % 4 IDSEL=dec2bin(64-IDIV).
% 54 IDIV MR X R
IDSEL[5:0] (Zh#%) IDIV_SEL(#%) IDIV SZfnid
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
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000000

64

64

FBDIV 73454 T 0 iU 55 5

TR ET LB i 0 FBDSEL

AR, Wl Lt 24 FBDIV_SEL #&STR%E, XM ¢ R WK 5-5 fr

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 N oo bh|W|IN| -~

|| N[ojO|h[W|IN|~

000000

ODIV #i i /34is, 0 38 A AT/ INE 3 A 1~6 S IE (ST FF
BRI T 0 #iE, Z M AE ] LLEiE ODSELO Al
ODSELO_FRAC #h4:i%, thnlifid 2% ODIVO_SEL 1
ODIVO_FRAC_SEL %, BE 4 RO B E RN 5-6 Fin, /MI
IR RO B K R UK 5-7 Fiom o

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

ODIVO ##{H).

2 5-6 ODIV0 ¥ o 5hix R

ODSELO [6:0] (Fh#)

ODIVO_SEL (F#&)

ODIVO % {8

1111111

1111110

1111101

1111100

1111011

1111010

1111001

1111000

1110111

O O N[O || W[DN]| -~

Ol Nojoa|h|lW|IN|~—~
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ODSELO [6:0] (Zh#4)

ODIVO_SEL (##2)

ODIVO ¥l

0000000

128

128

ODIVO /N ffi 5% 1 ODSELO_FRAC 2 [a] {2 5K
ODSELO_FRAC=dec2bin(7-ODIV0 /N{E/0.125), HIERH 4k
[2~127| N A B R 3T 1~6 @i, ODIV 734 7% m] LLidE it
ODSELx(x=1~6)Z1Z5 1%, A7 L@t 24 ODIVX_SEL(x=1~6)## 7
B, KRG R AT S5 O MIE 1 REE 4, R 5-6.

& 5-7 ODIVO /N 9553t A&
ODSEL_FRAC[2:0] (%) | ODIVO_FRAC_SEL (#7) | 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 734831k Fi 5 FBDIV 2518k, 1% 434 2 B 3 5 M1 /)N
B, @it MDSEL A1 MDSEL_FRAC Bhas %, t A LLidid 25
MDIV_SEL #I MDIV_FRAC_SEL & R%, A4 R HO o8 R Uk

5-8 Fzr, /NIRRT RIS R AN 5-9 P

% 5-8 MDIV BN ix R X FR

MDSEL [6:0] (14

MDIV_SEL (2

MDIV %% {8

1111110

1111101

1111100

1111011

1111010

1111001

1111000

1110111

Ol N| ol wWIDN

Ol Nfojoa|blw|DdN

0000000

MDIV #%{{f 53 11 MDSEL 2 [7] {1 5¢ £y MDSEL=dec2bin(128-

MDIV #%1t), H MDIV BUETEEI N[2~128].
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= 5-9 MDIV N9 5x R X &

MDSEL_FRAC[2:0] (#1Z) | MDIV_FRAC_SEL(###) | MDIV /NfH
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 /Nfl 5% 1 MDSEL_FRAC Z [a] )55 &
MDSEL_FRAC=dec2bin(7-MDIV /N{£/0.125) , HAEEE 4 H[2~127]
N A6 R
= RTEE £

PLL A7 85 S e S sh A AR 7, H 0~6 JEiE ¥ S Aa A7
JAEE ., DL MDIV i 3, AR 8 ODIVO~6 #H%F T MDIV HAH
%ZO

ER S ML IR #EIE I % B 28 CLKOUTx_PE_COARSE #1
CLKOUTx_PE_FINE(x=0~6)3k 5.

BNASAAA I EIE T Z 5 PSSEL. PSDIR. PSPULSE k528, PSSEL
HFiEwEEEiEiE, PSDIR HF#=HnekgiglE, —4 PSPULSE fikit T~
F%7% DYN_FINE hn/s% 1, DYN_FINE F3#i88 %t DYN_COARSE i 1
a1 #1/E, H DYN_COARSE {5 /N T ODIV.

AR R B A

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

0 j#iE ODIV=0DIVO0 #%{H+ODIVO /NfE, 1~6 idiE ODIV 1Y Hy#E

%ﬁ’fﬁo

!

® DYN_FINE 1 DYN_COARSE # i1 DPA AN #3155, @ik PSSEL. PSDIR.
PSPULSE fi¢ &4, HAEMA CLKOUTx_PE_COARSE #il CLKOUTx_PE_FINE
*ﬁ[:

® 3t COARSE HlI FINE $i 1) & v 35 3 2 Bl 45 1 8 2 5 B 1A H T AH A7 1 8 1 £

® AANLIEEE H RN VCO i i, Xf Bypass in 8t CAS #iz,, HAArifH% A X EAE
M HFE & E FINE A 0.

HRACEE N A

PLL TG i) CLKOUT X3 HF M A%, ARIE 10 2 8 i 1 i
Z IR S &, P LUEH CLKOUT [0:3] (gt Hi% HCLKD.
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AL

PLL 7 LR R SR ah A TR, H 0~6 MBS CHF. S bE i
B

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

Firp falling edge I & gF SR I E E, & X DUTY, rising
edge M7 B MBS AR PHASE YE, DYN_FINE A
DYN_COARSE 72 Hi DPA A N5 5. DUTY 1 PHASE ()it H AR
(LA 1 JEIE )

DUTY=(CLKOUT1_PE_COARSE+CLKOUT1_PE_FINE/8)

PHASE=(DYN_COARSE1+DYN_FINE1/8)

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

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

ODIV>=2 Itf, DUTY-PHASE A3 #§(-0.5,0.5) 2 6] H1H ;

525 LR L R R AT VCO i, XF Bypass in Bt CAS #ix, AR &2t
28, HEWRERT, wH ODIV(E2)NEE, &2 A 50% (5 HL <K H -,
B %5 Ho /N T 50%)

SR

PLL 52 LU oR SCRpsf S Mash S A48 720, B R 0~3 J8IE SCFf
A LEROR, BT i E A OB S R A RS SR A T [ 1D
I, R BRUTRER, A g ﬁéﬁﬁ?‘iﬁﬁ'ﬂ'bo I, T AE
I, AN BARIERME IR 5-10 Fras(BA 1 3@iE )

!
[
[ J
[

#+< 5-10 PLL & LEROBR R
a8 AR .
G L 2 R AE I
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 RIS S, X 1 I iR kAT o5 2 e, DA
WIEN BN ST, BARK P anE 5-3 FE 5-4 Fir.
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& 5-3 il 1 S=ERARFE GRS R 101, B8 1)
clkouto . 4+ 1 £ £ f

ot
CLKOUTH 4 T 4 4 | 3

& 5-4 i&iE 1 SRR FERASER 1'b0, B8 A1)
CLKOUTO R T . .

—pPy—

CLKOUT £ ] ] $

PhaseShift i

PLL FrA ) CLKOUT ¥ #F PhaseShift 5 H, A{RIE 10 £ 5% =i
iz [RIFARAI R &R, RN CLKOUT [0:3] (T E % HCLK).

FiEFIL
Al DLE B sk R i
Verilog #4k:

PLL uut (
.LOCK(lock),
.CLKOUTO(clkoutO0),
.CLKOUT1(clkout1),
.CLKOUT2(clkout2),
.CLKOUT3(clkout3),
.CLKOUT4(clkout4),
.CLKOUTS5(clkout5),
.CLKOUT®6(clkout6),
.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),
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);

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'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";

.ENCLK4(enclk4
.ENCLK5(enclk5),
.ENCLK6(enclk6),
.SSCPOL(sscpol),
.SSCON(sscon),
.SSCMDSEL (sscmdsel),
.SSCMDSEL_FRAC(sscmdsel_frac)

.ODSEL2(odesl2),
.ODSEL3(odesl3),
.ODSEL4(odesl4),
.ODSEL5(odesl5),
.ODSEL6(odesl6),
.DTO(dt0),
.DT1(dt1),
.DT2(dt2),
.DT3(dt3),
ICPSEL(icpsel),
LPFRES(Ipfres),
.LPFCAP(Ipfcap),
.PSSEL(pssel),
.PSDIR(psdir),
.PSPULSE(pspulse),
.ENCLKO(enclk0),
.ENCLK1(enclk1),
.ENCLK2(enclk2),
.ENCLK3(enclk3),
)
)
)

48(108)




5 R b

5.1 PLL

UG306-1.0.5

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;

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. CLKOUTS 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";

49(108)




5 R b

5.1 PLL

UG306-1.0.5

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";
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=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";
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DYN_IDIV_SEL : STRING :="FALSE";
IDIV_SEL : integer := 1;
DYN_FBDIV_SEL : STRING := "FALSE";
FBDIV_SEL : integer := 1;
DYN_ODIVO_SEL : STRING := "FALSE";
ODIVO00_SEL : integer := 8;
DYN_ODIV1_SEL : STRING :="FALSE";
ODIV1_SEL : integer := 8;
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";
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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";
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;
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CLKOUT3_PE_COARSE : integer := 0;
CLKOUTS3_PE_FINE : integer := 0;
CLKOUT4_PE_COARSE : integer := 0;
CLKOUT4_PE_FINE : integer := 0;
CLKOUTS5_PE_COARSE : integer := 0;
CLKOUTS_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";
DES_EN : STRING := "FALSE";
DEG6_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);
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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,ENCLK®G : 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);
LOCK : OUT std_logic;
CLKOUTO, CLKOUT1 : OUT std_logic;
CLKOUT2, 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",
ODIVOO_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,
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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,
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,

55(108)




5 R b

5.1 PLL

UG306-1.0.5

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",
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,

CLKOUTZ2_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",
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DE6_EN =>"FALSE",
RESET_I_EN =>"FALSE",
RESET_O_EN =>"FALSE",
DYN_ICP_SEL =>"FALSE",
ICP_SEL => "XXXXXX",

DYN_LPF_SEL => "FALSE",

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,
FBDSEL=>fbdsel,
IDSEL=>idsel,
MDSEL=>mdsel,
MDSEL_FRAC=>mdsel_frac,
ODSELO=>0deslI0,
ODSELO_FRAC=>odesIO_frac,
ODSEL1=>0desl1,
ODSEL2=>0desl2,
ODSEL3=>0desl3,
ODSEL4=>0desl4,
ODSEL5=>0desl5,
ODSEL6=>0desI6,
DTO=>dt0,

DT1=>dt1,
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DT2=>dt2,
DT3=>dt3,
ICPSEL=>icpsel,
LPFRES=>Ipfres,
LPFCAP=>Ipfcap,
PSSEL=>pssel,
PSDIR=>psdir,
PSPULSE=>pspulse,
ENCLKO=>enclkO,
ENCLK1=>enclk1,
ENCLK2=>enclk2,
ENCLK3=>enclk3,
ENCLK4=>enclk4,
ENCLK5=>enclk5,
ENCLK6=>enclk6,
SSCPOL=>sscpoal,
SSCON=>sscon,
SSCMDSEL=>sscmdsel,

SSCMDSEL_FRAC=>sscmdsel_frac

5.1.2 IP A8
f IP Core Generator Ftifif, ®.ifi “PLL_ADV”, Ftifif 4 Eor
PLL AHRAS B EE
IPACE

7£ IP Core Generator FHfi X “PLL_ADV”, #fH PLL 1] “IP
Customization” & 1. %% HHEFE “General” BCEHE. "Options”Ht B HEAN
i s HER], W 5-5 Fis.
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[& 5-5 PLL B4 IP Customization & 0%

IP Customization

51
PLL (5]
Gen
Device 2 GW5AT-138 ‘D eeeee Version: B ‘
Part Number: GW5AT-LV138FPG676AES ‘Language‘ [Verilog =]
File Name: [ gowin_pll Module Name: | Gowin_PLL
Create In: | /home/shugi/gowin_pll
Common | clkouto | clkout1 | Clkoutz | Clkout3 | Clkouts | Clkouts | Clkouts | Clkfbout
General
& General Mode € Advanced Mode
CLKIN PLL Reset
Clock Frequency(10~400): [100.000 = I™ PLL Reset
Divider Factor I™ PLL Power Down
& o 1 Ha I™ CLKIN Divider Reset
™ CLKOUT Divider Reset
VCO Frequency:
R e ™~ CLKFB Lock
Source: = Internal € Externa [~ I~ Enable Lock
Div Factor
@ Dynamic € Static [1 =] (1
ICP and LPF Optional Ports
CPSEL I~ ssC
¢ Dynamic ¢ Static P1 [~ ™ Clock Enable Ports
FSEL
@ Dynamic
LPFRES : [X =] Lercar : [co = |

OK Cancel Calculate

1. General it BAE
General it BHEFH TECE 7AW 1P & 0 S E . PLL 1Y
General it & HEMF) 8 A1 DCE B2 {l, 6575 3.1.2 IP A

2. Options At & HE

Options FCEHEH T H F H € XHLE IP, Options Ft EHEUNE 5-5 fir
TRo

® General: ACE B AAIEPREA . — BT A S A Bh
N N BRI, B2 B AR IR =g aE
TR, SOVFR NS AR AN 7] 73 5503 2075 20 009 ) A o

® CLKIN: ACE PLL By ANEBHAR, SIS E0 R E
“Clock Frequency” (D Ho B A\ o i ;

“Divide Factor” RJ7Em A FECE 7S, RS
A “Dynamic” FIE&#E A “Static”, FrAMINT Al lC & 20
SHHBAREUE, JuHEN 1~64.

“VCO Frequency” HNitBEA3 2 VCO Wiz, Wik,
® CLKFB: ECE PLL A8 i A An 22

- FEE RRISH P YRR, “Source” LTI IEFE “Internal” Al
“External”; WISIEHE Internal, Tk H A3 5k
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External, 4%k CLKOUTO0~6 1 CLKFBOUT H 11—,
P a] BATIR

- Divide Factor AJ7E S 0 FECE SIS H, RS
“Dynamic” FIFAE “Static”, #5515
B B HE, JEEN 1~64.

ICP and LPF: Zha5 %] ICP B R/, LIt e BUE A4 A 1
K, fH9 0 IRt

LPFSEL:

- Eh&Es# LPFRES K/, RES HUHEE E B /MK~ RO~R7,
RO XF MR 58 B i, R7 %F N 55 5 /0N

- BhE&EH LPFCAP K/, CAP BUHE S B /N3 K CO~C2.
PLL Reset:

- WIE%EFE “PLL Reset”, PLL &#EMES, HAHFHEEEK,
lii & PLLO #) RESET f#ifgfi=t;

- R “PLL Power Down”, TS #40L H % power down;

- %P “CLKIN Divider Reset”, NIfd & f#ft RESET I;

_ I “CLKOUT Divider Reset”, Mt E {fifz RESET_O.
Lock: PLL #imfa~{E5 -

Optional Ports

- PERYJER B (SSC) 4t Advanced Mode #5374 BE 8 4 52
¥

- Rk “SSC”, NISAF A RER H N E.

® CLKOUT1(LA CLKOUT1 M, FHAhrZ3% CLKOUT1)
General il & :

- F ATk e CLKOUT1~CLKOUT6, “CLKOUTO” ERilA
fiife, HHPATEE

- IEREFEAERE “CLKOUTA”, W% LT i) B A e TAS AT i,
BRI AT RE 5

- Wk “Bypass”, Hik# “Enable CLKOUT1 Divider”, N
N Bypass in #3, <2 ik Enable CLKOUT1 Divider, A
Bypass out &

- Bypass & T00 FJ IC B i H A ) 55 % D BE ;. “Enable CLKOUTA
Divider” &AL & VCO 8 il 55 1% Thie s

- “Expected Frequency (B3 ” 78— M= Be B K

fir i B CLKOUTA HIAR, HE bypass B ME Y
6.25M~1000M;
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“Tolerance (%)” HtE CLKOUTA HASEA %A1t i 52 bR
BRI TV iR 2

“Actual Frequency” W r& 1515 H ) CLKOUTA SEFnAi
2, LHHFAEE.

CLKOUT1 Divider Factor Fit &
- H P AX CLKOUTA Bu%rH s Migs di47T W B, vl S Rl
BAEE, JuFEN 1~128, BLE NS, i “Calculate”
o, “OK”, &g RE DR iR,
Phase ML & :
- PLL AR g S A S A A X, H 0~6 MiE =
=y AR
Duty Cycle It & :

- PLL WA SGFaA R, H 0~6 @ik, S35
VA LR 2 £ 0 VCO #eit iy, Xf Bypass in B, A RRvE L
LI

Duty Trim Fic &
- PLL S WHOA R SMSHMIARE T, HRA 0~3#
T8 ST 5 A OO .

® CLKFBOUT:

- A T Y CLKFBOUT BTSN E, MLE S8 L2
% b0 CLKOUTH.

® Calculate:
- ITEBCEM S, BSHA VCO SHRGEH, HA4AE

, P “Calculate”, i "error” % 10 3f HiRRERFFIE; 2
B, i “Calculate”, #H"succeed” & 42/~ E I .

3. I F R HE K]
b 1 . 7 HE &2 7R IP Core HUBC B 4R - BIRER, i 5-5 Far.

IP 4 g3

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

BRNEC E NI4T 4

[ ]
!

IP & 113 “gowin_pll.v” R5E% 1] verilog bk, AR4EH ) 1P T
B, FEAESLEIfL PLL;

\P it AR S “gowin_pll_tmp.v”, JyH 4L 1P i A
B S A

IP fit & S “gowin_pllipc”, F P Al n#iz e st IP #4T R & .

UBCE P IERE YIS S & VHDL, AR BRI AS SCPE 44 R 208 vhd
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5.2 PLLA
5.2.1 [FiEN4H

Arora V FPGA #&4t T 8iMHER PLLA, 23 7 BRIFEhH, BRERIEha]
PRSTFETF-25 52 S i NI Bh st AT B . AL AN & 25 B iR 3

g3k A
% 5-11 PLLA ESEH

ENS EY]l

afF

GW5A

GW5A-25, GW5A-60

GWSAR

GW5AR-25

J R GW5AS

GW5AS-25

GWS5AT

GW5AT-15, GW5AT-60

GWS5ART

GW5ART-15

Theshid

PLLA BB I 5 MIRE E U & 6 7 B

[ 5-6 PLLA R &

ppppp

sssssss

PLLA 7] T45 2 S5 NI Brgb T i i B . MO s, s
EC R R 7= A AN A AR . AR AT 5 2 B B da i 8. CLKOUTO Al
CLKFBOUT 37 #F 1/8 /NSRRI %, CLKOUTO~CLKOUT3 7 #rsh#s A1
WiEA . [N PLLA 323 CLKOUT6 3| CLKOUT4 f) N &gk Bt, 4
SSC IhRE, SZHEpA 8RR PASEEL CLKIN AT CLKOUT HIX 5%

FEEAR ERQA R, BN RS SR FPGA b M

UG306-1.0.5
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MR IR YL AT B E

PLLA A] PL6H N B 8h CLKIN #EATARAE (A4, AR

Wr:

1.

0000 [T 06 06 0 O

Fpfd=Fclkin/IDIV

2. Fclkfb=Fpfd*FBDIV

3. MRIWAR BT, VCO Mz A=A FE:

PN S

Fvco=Fclkfb*MDIV

VAN

Fvco=Fclkfo*MDIV ---- CLKFBOUT /5%l CLKFB
Fvco=Fclkfb*ODIVx ---- CLKOUTx x15i%] CLKFB

4. Fclkfbout= Fvco/MDIV

5. R4l INMUX 1 OUTMUX i #A A B, CLKOUT il fa i 4
LA SR

VCO in #:{ (INMUX i&#k H VCO): Fclkoutx=Fvco/ODIVx
Bypass in %3 (INMUX &K H CLKIN): Fclkoutx=Fclkin/ODIVx
Bypass out &3 (OUTMUX 14K H CLKIN): Fclkoutx=Fclkin
CAS #:{ ({Wi#i& 4): Fclkoutd= Fclkout6l'/ODIV4

Fclkin 254 NI CLKIN %

Fclkoutx:x=0~6, >y 0~6 i i ft)%m H i AR ;

Felkfb g /2 i N B £ CLKFB 4% ;

Fpfd & PFD % AR,

IDIV. FBDIV. MDIV. ODIVx (x=0~6) /7] 7347 #5 (¥ 53 45 2 55, B ] 3 i 1 8 AN 7] 43
2R AT 2 I SR AT I B A

[1] Fclkout6 fi 112 6 @i ODIV6 % th r i & .
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ImAREHE
& 5-7 PLLA ##O5R=E
CLKIN—>
CLKFB—p>
RESET—>
PLLPWD —»| —» LOCK
RESET_| —® ———»CLKOUTO
RESET O—
—»CLKOUT1
PSSELﬁ—»
PSPULSE—P>
—»CLKOUT?
SSCPOL—
—P»CLKOUT3
SSCON —
PLLA ———»CLKOUT4
SSCM DSEL#»
——®CLKOUT5
SSCMDSEL_FRAC 7%»
——»CLKOUT6
MDCLK —»] B CIKFBOUT
MDOPC 777% —/=» mpwol
MDAINC —>
MDWDI 7%>
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w48
£ 5-12 PLLA #0143
it 1 44 /0 it
CLKIN LEIPN AL TIN
CLKFB LN SR BN
RESET LEIPN PLL &35S, Sy, maTaa.
PLLPWD LN PLL power down {55, XL HL % power down, & A 2.
RESET | LEIPN i IDIV (1) PLL 28247, m ARG — M T s it
RESET O LN AL ODIV RIS 7 s, AR, — M T il s A
PSDIR LETPN AEHAEN BN 7
PSSEL[2:0] LTPN AR B T k%
PSPULSE PN Bl R A A% Bl A B ikl
4 timing (98 (1) AT IR L -
SSCPOL LTI ® 0: CLKRising Edge
® 1. CLKFalling Edge
SSCON PN B SSC {#kE
B FaH SSC MDIV #EU{E, # i SSC MDIV SEBREIEH 16~24
SSCMDSEL[6:0] | %A (XL Fpfd v 50M). 32~48 (X3 Fpfd ¥ 25M), SSC MDIV 5E
FrfE v 128-SSCMDSEL.
ool T R[N | Skl SSC MDIV /NECRL, /R 1/8.
CLKOUTO fi O JETE I BT - CERUO
CLKOUT1 i 1 ST A By
CLKOUT2 it 2 JE TE N B
CLKOUT3 it 3 JEIE B4
CLKOUT4 it 4 e E I B
CLKOUT5 it 5 JEIE 4
CLKOUT6 it 6 I TE I B
CLKFBOUT i SR B e o
LOCK i PLL 8i&EfE7n:
® 1. BiE
® 0: R4
MDCLK LETPN A A5 5 DRP 3 1 _E (1 B A 15 5 IR B0 35) e B b - ok
MDOPC [1:0] LETPN AR G hiD:
00: L1k 5 #:/E(NOOP)
10:35L#:4F(RD)
01: 5#AE(WR)
11: £ MDAINC & &N T, FA7 A iRFFA A
MDAINC LETPN SRR G S, mA R
MDWDI[7:0] LTPN F3iE mDRP 3 1B KR
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W44 110 iR
MDRDO[7:0] vt M mDRP 5t 1352 Hi 50
SHRNA
£ 5-13 PLLA S8/ 48
ZH 4 eyt H B Y6 BRINE iR
FCLKIN string "19"~"800" "100.0" S I % (MHZ)
IR ARBE SR, R SLbR
DIV_SEL integer 164 ] IDIV AR RS TR, R S BR EUE
N 1~64,
. FBDIV 73 Al R B E A B, 0] B SERREY
FBDIV_SEL integer 1~64 1 {E 1~64.
ODIVO_SEL integer 1~128 8 ODIVO 74l RECEEF S E
(E)LDIVO—FRAC—S integer 0~7 0 ODIVO 734l R E/N RS W B
ODIV1_SEL integer 1~128 8 ODIV1 /Il s 5 A E
ODIV2_SEL integer 1~128 8 ODIV2 i R A S W E
ODIV3_SEL integer 1~128 8 ODIV3 7l 2 5 A E
ODIV4_SEL integer 1~128 8 ODIV4 A R A S E
ODIV5_SEL integer 1~128 8 ODIV5 73l s 5 A E
ODIV6_SEL integer 1~128 8 ODIV6 74l R A AW E
MDIV_SEL integer 2~128 8 MDIV 73 R AR A F R A T B
h"D'V—FRAC—SE string 0~7 0 MDIV 454 2 ¥/ S s e
. "TRUE", " " SR A &b
CLKOUTO_EN string " " TRUE O Jm & It e H A B
FALSE
. "TRUE", " " N A
CLKOUT1_EN string " " FALSE 1 JEE IR A AR
FALSE
. "TRUE", n " SR A &b
CLKOUT2_EN | string " N FALSE 2 I I b A A
FALSE
. "TRUE", " " N Al fok i
CLKOUT3_EN string " " FALSE 3 JETE PR RE
FALSE
. "TRUE", " " N Al fi
CLKOUT4_EN string " " FALSE 4 JHIE IR A RE
FALSE
. "TRUE", n " SR A &b
CLKOUT5_EN | string " N FALSE 5 38 3 IS b H A g
FALSE
. "TRUE", " " N A fi
CLKOUT6_EN string " 4 FALSE 6 eI I B H A e
FALSE
0 JEIE b7 2 LB A1 U7 1)
® 1'b1:+ 2Lk, LA EFETFF
8:-|£<OUT0—DT— binary | 1b1, 100 | 1'b1 JodhiE, AR I
® 1'00:- HZMD, DURFEIEXFE A
B, R BTG
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¥4 gyt B E G BRIME Eiipa
1 I & 2 E RS O 7 )
® 1'b1:+ LN, DAL
8:-I§OUT1—DT— binary | 1b1, 100 | 1'b1 JodvE, R A
® 1'b0:- L7k, DAUNEIEXF N
B, AR BT
2 JEIE o5 2 e E SO
® 1'b1:+ LN, DAL
8:-I§OUT2—DT— binary | 1b1, 100 | 1'b1 Jgee, VR R
® 1'b0:- L7k, DU EEEXF N
B, AR BT
3 JEIE 5 2 L E S ORI
® 1'b1:+ LN, LA EFIRTF
CLOUTSDT  binary | 101,100 | 11 JoelE, AR R
® 1'b0:- L7k, DUNFEIEXF N
B, AR BT
> N, P 7{(\’9 ‘u_/ul: L/ , ’/'Jl:
&L_ESUTO_DT_ integer 0.1.2.4 0 gonf;ﬁ_ﬁltt%%,u Wi, P
Wi S RSO K, b
g_ll__EgUTLDT_ integer 0.1.2.4 0 ;Onf;ﬁ_ﬁlttﬁ%,u iR,
v g ;;{S/m*uﬂ:/’ﬂ:
(SB_IL_E(F?UTZ_DT_ integer 0124 0 gorsi;ﬁﬁltm% WK, &P
v g ;;{S/m*uﬂ:/’ﬂ:
(SB_IL_E(F?UTB_DT_ integer 0124 0 gorsi;ﬁﬁltm% WK, &P
ODIVO #ig NIk ik 5
CLKO_IN_SEL binary 1'00,1'b1 1'00 ® 1'b0: >kH VCO ¥ith
® 1'b1: HirHilBh55 Bk F CLKIN
O JEIE ¥ H ok ik
CLKO_OUT_SEL | binary 1'b0, 1'b1 1'b0 ® 1'b0: 3k ODIVO %t
® 1'b1: Mt h5% ok H CLKIN
ODIV1 g NIk %k 5
CLK1_IN_SEL binary 1'60,1'b1 1'b0 ® 1'b0: >k H VCO fith
® 1'b1: HirHilBh55 Bk F CLKIN
1 B IE Hr H A B R PR
CLK1_OUT_SEL | binary 1'b0, 1'b1 1'b0 ® 1'b0: 3KH ODIV1 #ith
® 1'b1: M5k H CLKIN
ODIV2 iy NI sk i %
CLK2_IN_SEL binary 1'60,1'b1 1'b0 ® 1'b0: kH VCO #ith
® 2'b1: M Ehss ok CLKIN
2 JEIE K H ok R
CLK2_OUT_SEL | binary 1'b0, 1'b1 1'00 ® 1'b0: >k H ODIV2 #ith
® 1'b1: %55 ok B CLKIN
CLK3_IN_SEL binary 1'b0, 1'b1 1'b0 ODIV3 #i NI ol % 3%
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INE

S ey B A v BRANE Eiip
® 1'b0: kH VCO it
® 1'b1: HHirTEh52#K B CLKIN
3 T I R s
CLK3_OUT_SEL | binary 1'b0, 1'b1 1'00 ® 1'b0: >k H ODIV3 [t
® 1'b1: HHiHTEh52#K B CLKIN
ODIV4 iy NI eh Rk 4
: 2'b00 ® 2'b00: K H VCO %t
CLK4 IN SEL b A o 2'b00 ‘
== Ay | 2601,2'b10 ® 2b01: ZKE CLKCAS_6
® 2'b10: HrHm#hs5 ok 3 CLKIN
A4 T R IS R Y i
CLK4_OUT_SEL | binary 1'b0, 1'b1 1'b0 ® 1'b0: K EH ODIV4 %!
® 1'b1: MK £h5%#5 K B CLKIN
ODIV5 %y NIt fe 5% 4
CLK5_IN_SEL binary 1'00, 1'b1 1'b0 ® 1'b0: >k H VCO fith
® 1'b1: B a5k B CLKIN
5 3018 Ha Al YRk R
CLK5_OUT_SEL | binary 1'b0, 1'b1 1'b0 ® 1'b0: K H ODIV5 (i H!
® 1'b1: HyHiBI a5 k B CLKIN
CLKFB ik £
. "INTERNAL", | "INTERN | ® INTERNAL: k[ HN#5 CLKOUT
CLKFB_SEL string "EXTERNAL" | AL" p
® EXTERNAL: KHAMES i
DYN_DPAEN |stiing | IR, "FALSE" | Bl HIE I A
8I(_)KA%%'II;O_PE_ integer 0~127 0 O JEE AR F S E
&LEKOUTO—PE—F integer | 0~7 0 O ST HE RS MR A 4t
882\%%}21—'3'5— integer 0~127 0 1 IHEMHEH SRS E
&LEKOU“—PE—F integer | 0~7 0 1 IR A B
gl(‘)ﬁ%%E—PE— integer 0~127 0 2 @A R E S E
&LEKOUTZ—PE—F integer | 0~7 0 2 WM R S R E
gg’j\%‘éTEC’—PE— integer | 0~127 0 3 WA SR E
IC,;\IL; OUT3_PE_F integer 0~7 0 3IMEMAB MRS EE
85&%%;4—PE— integer 0~127 0 4 BIEA A RS W A
CLKOUT4_PE_F | integer | 0~7 0 4 BB RS E
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SR

=

H fEL v

FRIME

Eitipa

CLKOUT5_PE_
COARSE

integer

0~127

5 IBIEMH RSB E

CLKOUT5_PE_F
INE

integer

0~7

5 HIEAM MR S B E

CLKOUT6_PE_
COARSE

integer

0~127

6 HIEAM A RSB E

CLKOUT6_PE_F
INE

integer

6 WIEAH M MRS B E

DYN_PEO_SEL

string

“TRUE","FAL
SE"

“‘FALSE"

Ot T8 AH A 1 #2458 1 S BB A5 45 )

(EREprE:

® "FALSE": #its, HIEHFESH
CLKOUTO_PE_COARSE #i
CLKOUTO_PE_FINE;

® "TRUE": zi%s, HIik#: DPA zh4&1(5
5 (PSSEL. PSDIR #l1 PSPULSE)
KL, [R5
DYN_DPA_EN="TRUE".

DYN_PE1_SEL

string

“TRUE","FAL
SE"

“FALSE"

1 JETE AR AL R B FR S S E S S 15

(EReputis

® "FALSE": #iZs, HIEHFESH
CLKOUT1_PE_COARSE #
CLKOUT1_PE_FINE;

® "TRUE": 4, HIik#t DPA h&1E
5 (PSSEL. PSDIR #1 PSPULSE)
KL, RN
DYN_DPA_EN="TRUE".

DYN_PE2_SEL

string

“TRUE","FAL
SE"

“FALSE"

2 I IE AR AL R R ST S B E S S i

(EREprTE

® "FALSE": #it, RIEHFESH
CLKOUT2_PE_COARSE #
CLKOUT2_PE_FINE;

® '"TRUE": #h#, Btk DPA &5
5 (PSSEL. PSDIR f1 PSPULSE)
KL, [R5
DYN_DPA_EN="TRUE".

DYN_PE3_SEL

string

“TRUE","FAL
SE"

“FALSE"

3 I IE AR AL R RS S B E S S i

(EREPrt:

® "FALSE": #i&, RIEHFESH
CLKOUT3 PE_COARSE
CLKOUT3_PE_FINE;

® '"TRUE": #h#, Bk DPA &G
S (PSSEL. PSDIR #1 PSPULSE)
KL, RIS 7
DYN_DPA_EN="TRUE".

DYN_PE4_SEL

string

“TRUE","FAL
SE"

“FALSE"

4 A7 05 5 A5t B M A
e

UG306-1.0.5
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H fEL v

FRIME

Eitipa

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

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

DYN_PE5_SEL

string

“TRUE","FAL
SE"

“‘FALSE"

5 0 T8 AH AL I R R A 1 S BB S R )

55 1E#

® "FALSE": #its, WIEHFESH
CLKOUT5_PE_COARSE #l
CLKOUT5_PE_FINE;

® '"TRUE": zh#s, Rlit$t DPA h&1(E
S (PSSEL. PSDIR #l1 PSPULSE)
KL, [R5
DYN_DPA_EN="TRUE".

DYN_PE6_SEL

string

“TRUE","FAL
SE"

“FALSE"

6 T8 AH AL R ER A T S B SR )

55 1E#

® "FALSE": #i&, RIEHFESH
CLKOUT6_PE_COARSE #I
CLKOUT6_PE_FINE

® "TRUE": zi%s, HIik#: DPA zh%&1(5
5 (PSSEL. PSDIR A1 PSPULSE)
RSB IR] B 75 5
DYN_DPA_EN="TRUE".

DEO_EN

string

“TRUE","FAL
SE"

“FALSE"

0 iBi&(ODIV0=2~128) & %= LL i % i fig

® "FALSE": 50% /575 Lt

® "TRUE": DYN_PEO_SEL="TRUE"
% B CLKOUTO_PE_COARSE #1
CLKOUTO_PE_FINE 1E A falling
edge, ZNASAHALIEESEA rising
edge, SEILBNA fi 7 LA % (falling
edge - rising edge).

DE1_EN

string

“TRUE","FAL
SE"

“FALSE"

1 iEIE(ODIV1=2~128) 5 % bb i B A fit

® "FALSE": 50% 5%t

® "TRUE": DYN_PE1_SEL="TRUE"
i} % & CLKOUT1_PE_COARSE Il
CLKOUT1_PE_FINE {f A falling
edge, BNAAHALIHEAEA rising
edge, SEIBNA &7 LA % (falling
edge - rising edge).

DE2_EN

string

“TRUE","FAL
SEII

“FALSE"

2 JiiE (ODIV2=2~128) i % H T e {1
® "FALSE": 50% 5=tk

UG306-1.0.5

70(108)




5 R b

5.2 PLLA

H fEL v

FRIME

Eitipa

® "TRUE": DYN_PE2_SEL="TRUE"
% B CLKOUT2_PE_COARSE
A CLKOUT2_PE_FINE {£4 falling
edge, ZNAHALEEEA rising
edge, SEIMBNAS &7 LA #E (falling
edge - rising edge).

DE3_EN

string

“TRUE","FAL
SE"

“‘FALSE"

3 JHiE(ODIV3=2~128) 5 7= Lh i B i fig

® "FALSE": 50% 575t

® "TRUE": DYN_PE3 SEL="TRUE"
% B CLKOUT3_PE_COARSE
F1 CLKOUT3_PE_FINE {E4 falling
edge, ZNASHALIFEEEA rising
edge, SEILBNES (522 LU (falling
edge - rising edge).

DE4_EN

string

“TRUE","FAL
SE"

“FALSE"

4 JHTE (ODIV4=2~128) 5 7= Lb i B g

® "FALSE": 50% 575tk

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

DE5_EN

string

“TRUE","FAL
SE"

“FALSE"

5 i i&(ODIV5=2~128) & 25 LL i % i fig

® "FALSE": 50% 75t

® "TRUE": DYN_PE5 SEL="TRUE"
% E CLKOUT5_PE_COARSE
H1 CLKOUT5_PE_FIN 1£ 5 falling
edge, ZNAHALIFEEEA rising
edge, SEIBNA &7 L% (falling
edge - rising edge).

DE6_EN

string

“TRUE","FAL
SE"

“FALSE"

6 JHiE(ODIV6=2~128) 5 7= Lb i B g

® "FALSE": 50% 575t

® "TRUE": DYN_PE6_SEL="TRUE"
% E CLKOUT6_PE_COARSE
1 CLKOUT6_PE_FIN 1£ 4 falling
edge, ZNAHALIFEEAEA rising
edge, LB 57 LR % (falling
edge - rising edge).

RESET_|_EN

string

"TRUE",
"FALSE"

"FALSE"

{FREFN SIS S RESET I, &HHEEMH
RESET |, F¥ZsH0sth
TRUE.

RESET 0_EN

string

"TRUE",
"FALSE"

"FALSE"

HRESNA{ES RESET O, # %5 {d
RESET O sill, k%S5 N
TRUE.

DYN_ICP_SEL

string

"TRUE",
"FALSE"

"FALSE"

ICPSEL #4211 S Bl sh S il 5 ik
#
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ZH 4 eyt H{E Y EIME ik
® FALSE: %4, HIEFESH
ICP_SEL;
® TRUE: zh%&s, liEHESISES
ICPSEL.
ICP HLRER S E
® 6'bXOXOXXXX: FoRbfhL [t
BXXXXXX, . oo Ko A E I
ICP_SEL binary 6'b000000~6" | & = s
b111111 ® 6'b000000~6'b111111: FHFEFH
TR E, TREREESEEEN
WHE
LPFRES fl1 LPFCAP #Azit5
BB HE Tk
" n n "_ j( 1 X%”
DYN_LPF_SEL | string "TRUE", 'eaLSE" | ® "FALSE": A, HIERESH
FALSE LPF_RES FI LPF_CAP;
® "TRUE": zh%s, HIERFIEES
LPFREST #l LPFCAP.
LPRRES # 4% E
\ . ® 3'bXXX: KNS HINTEHRE
LPF_RES binary | o aro 000 | 31bXXX ZBH
® 3'b000~3'b111: H/ & FHKEHEK
FEEE AR TR B S EE R N 1 B
LPF_CAP binary 2'b00~2'b10 | 2'b00 LFPCAP #&14E
. "TRUE“, " " fa
SSC_EN string "EALSE" FALSE SSC fiife
NI B 40Es (IDIV), FH T3 N PLL AEERf4m NI B8R . 1%
IRARE AT LB S48 IDIV_SEL AR, XNk RN 5-14 Fis.
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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 37T LIS ODSELX(x=1~6)ZhA %, o a] DLt 2%
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.,

BIAMA 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

® AHAZ R EE FLER R B0 VCO it i), X Bypass in 5 CAS #ix0, HHA A% A B
M EF R E FINE 4 0.
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RAEENR

PLL FTA 1) CLKOUT 3¢ H¢ AL TAEEN A, HIRIE 1O 2 % I 42
Z AL R &R, sRFIE T A CLKOUT [0:3] (figif4Ei%E HCLKD,
S tL iR

PLLA /525 L8 H S FEsh a8 %, H 0~6 JliEy 3 kE. (52t
T

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

Hr falling edge A7 B g S HE R E e, & X DUTY, rising
edge Mh & HBNASMHEE B E R PHASE JtE, DYN_FINE A
DYN_COARSE 72 H DPA /AN #{E 5. DUTY 1 PHASE f)itE A
R (LA 1 G IE )

DUTY=(CLKOUT1_PE_COARSE+CLKOUT1_PE_FINE/8)

PHASE=(DYN_COARSE1+DYN_FINE1/8)

R e A = &
® 7 DUTY>PHASE,Duty cycle=(DUTY-PHASE)/ODIV1
® 5 DUTY<PHASE,Duty cycle=(DUTY-PHASE)/ODIV1+1
!

®  ODIV=1 Al G2 L%, L HE E ) 50%;
® ODIV>=2 I}, DUTY-PHASE A3 #¥(-0.5,0.5) [H] fI{H ;

® [HFLLUHE AR 2 A X VCO Wit ¥, %I Bypass in B CAS #:{, A i 57 tbif
B, HUbPiAET, i ODIV(>2) a8, o528 EEANE 50% (i T <% HL -,
B 54 /T 50%).

2 LR

PLLA 52 el SR e SRS mA R =, HRH 0~3 WiE Lk
A LR, EE 1 E A RO 7 T AR KSR SEE . fGRE T N 1'b1
i, AT R REATIERT, SR ROl T Ry 100 B, AT BT AE
B, SN BARIERHME IR 5-20 Fras(BA 1 188 Ry H5):
2 5-20 PLLA 5= LAY RER

AP FRAS R EE s
5 25 FU AR S

DT1[3:0] CLKOUT1_DT DIR | CLKOUT1_DT_STEP
0111 0 0
0110 1 -50ps

1'00
0101 2 -100ps
0011 4 -200ps
1111 0 0
1110 1 +50ps

1'b1
1101 2 +100ps
1011 4 +200ps
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% O 1 ARAR ARSI B, S 1 SEAEIBSIEAT 52 O, DL

0 IBIEN 2 S %, HARE K 5-8 FlE 5-9 Fiix.
5-8 jEiE 1 AL ROARFE RS A 11, $H1)

clkouto . 1 £ ] £ [

gt

CLKOUT R S B S N S

59 iBiE 1 SRR FE A% 100, HHA 1)

CLKOUTO

CLKOUTH

[RiEfIL

_+ L+ & L %

—HOP—

+_

AJ DL 4 S A S
Verilog B4t
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),
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.MDCLK(mdclk),

.MDOPC(msopc),

.MDAINC(mdainc),

.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'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'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'bO0;
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 ";
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defparam uut. CLKOUT4_PE_COARSE=0;
defparam uut. CLKOUT4_PE_FINE=0;
defparam uut. CLKOUTS EN="FALSE";
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_PES5 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=S8;

defparam uut.ODIV1_SEL=S8;

defparam uut.ODIV2_SEL=S8;

defparam uut.ODIV3_SEL=S8;

defparam uut.ODIV4 SEL=8;

defparam uut.ODIV5_ SEL=8;

defparam uut.ODIV6_SEL=8;

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

defparam uut.SSC_EN="FALSE";
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VHDL #i4k.:
COMPONENT PLLA
GENERIC(
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 ";
CLKOUT2_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";
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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;
DEO_EN : STRING := "FALSE";
DE1_EN : STRING := "FALSE";
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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";
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 |, 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;
CLKOUTZ2, CLKOUTS3 : OUT std_logic;
CLKOUT4, CLKOUTS5 : OUT std_logic;
CLKOUT6, CLKFBOUT : OUT std_logic

);

END COMPONENT;
uut:PLLA
GENERIC MAP(
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FCLKIN =>"100.0",
IDIV_SEL => 1,

FBDIV_SEL => 1,
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,
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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",
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",
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DE5_EN => "FALSE",
DE6_EN => "FALSE",
RESET | EN => "FALSE",
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=>sscpoal,
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

7t IP Core Generator 5L, i “PLL_ADV”, FiA 4 Bir
PLLA fAH RS B EL

IP B¢ 8

7t IP Core Generator 5t X{# “PLL_ADV”, 3 PLL ] “IP
Customization” % I, %% IGHE “General” B EHE. "Options”Hit & HE A1

iy H —
oty RN AE
. .
[E 5-10 PLLA B} IP Customization & 0444
] IP Customization x
PLL )
General
Device: GW5A-25 |
Part Number: GW5A-EV25UG256CES | Language: [verilog =]
File Name: \ gowin_pll Module Name: \ Gowin_PLL
Create In: \[hcme{shuqie’gowinip\l J
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
— cikin -

VCO Frequency: [ CLKOUT Divider Reset

CLKFB Lock

Source: & Internal ¢ Externa ™ Enable Lock
ICP and LPF Optional Ports
pseL-[x = [F155C
- I~ mDRP

JEVRCY

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 Btk 2R4l, 152% 3.1.2 IP .

2. Options At & HE

PLLA ¥] Options BCEAMEH T-H - H & XL & 1P, Options Ho B HE
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%E) verilog AL, AR 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 et deft, 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 —#4—
DQSIN —»
FCLK —»
HOLD ——»
PCLK ——»]
RLOADN ——»
RMOVE ——»
RDIR ——»
WLOADN ——»|
WMOVE ——»|
WDIR ——]
WSTEP —~5—
READ —~4—
RCLKSEL —5—
RESET —»

DQS
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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 b4 .
HOLD input T DQS 5N, 1E1E5 NS T2k [E L4 it
By T DQS i2HL, SREAL FIFO iH#iss .
PCLK input T4, SkE PCLK 4.
%% DDR {52 H [ ZE 5 )
RDIR input ® "0": ML)
® "1": Jg/bZERT
RLOADN input g J;ZDR FEH ) B RIS K B AL EWIAME, KT
AX o
. RMOVE iy F B 42 DDR BRI ZER B K, B4
RMOVE MPU ) k.
% DDR 5 A\ ZER 717
WDIR input ® "0": HHNAERS
® "1": {)32//"@5?‘
WLOADN input g J;ZDR BN BRI KB AL B VIEE, KHF
AX o
. WMOVE K F B3 42 DDR 5 AN IZER 2P K,
WMOVE I N e /8
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, & AR
) 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° #H#%it, mI{ERT IOLOGIC K
DQsw270 OUPUL | ToLK, s Lesk (i T
DQSI %2 90° #it, AI{EHT IOLOGIC 1] ICLK,
DQSRI0 OUIPUL | i o0 FF T i 2
ST B Ay ;‘ﬂm:” > TNIEE NRIE
RFLAG output READ ﬁﬂj‘ﬁéiﬁjtﬂh FH DA 7= 152 BUAE B 1) %
under-flow 5% over-flow,
S e T bR AR N E Rk
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 A [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 ——

UG306-1.0.5

CLKIN ——»

STOP ——»

RESET —»

DDRDLL

—“g» 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 g, AR H A 2.
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 ERI
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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 IP iAH
£ IP Core Generator 7, Hidi “DDRDLL”, FHifiA < BoR
DDRDLL A5 EHEEL
IPECE

7E IP Core Generator #if F x{7 “DDRDLL”, ##i4, DDRDLL 1] “IP
Customization” % [1.
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[#] 5-13 DDRDLL By 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

UG306-1.0.5

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
Fc &, reAseflih ) DDRDLL;

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

® |PE . “gowin_ddrdllipc”, F Rl NEZ SR IP #H4THEC &
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!
UBCE P IE RIS S & VHDL, P AR BRI AS SCPE 44 R 209.vhd
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ae R

6.1 OSC
6.1.1 FRENH
OSC, mlgmfe M fmdk.
ERREH
%= 6-1 OSC &4
Kk £ e
GWS5AT GW5AT-138, GW5AT-75
GW5AST GW5AST-138
R E
GW5A GW5A-138
GW5AS GW5AS-138
IheeHR

AR A N R, N MSPI ZmfE SR AE 2P, bn] DON A P etk 42
P e, A EE TAESH, PTG 2IE 64 FH A%,

28 B B e ] DUE I an N A AR

ferkour = fosc/FREQ_DIV;

Hrpf N 210MHz OSC R 4%, RIE2s1-k% FREQ_DIV ARt &
Z%, BUE N 3 1 2~126 MBS

imOREE
6-1 OSC IfOR~=E

OSC —» OSCOUT
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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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[#] 6-2 OSC B IP Customization & 4544
| IP Customization x
oscC 3
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 J
Options ]
Frequency Divider: & [100 =] (2~126,even) 3
Y .
= =
1. General fit EAE

UG306-1.0.5

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

2. Options At & HE
Options Ft & HEFH T-H /7 H 2 XHBCE IP, Options Bt & HE 41k 6-2 At
7o
® Frequency Divider: 3 1 2~126 2 [&] B %L
3. i I BIRHEE
i B AEE B R IP Core HIRC B 45 R BINERE, Wk 6-2 Fir.
IP & g3

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

BRABC E B BEAT A4

“C'E‘ |

IP %t 3CF “gowin_osc.v” NFERER] verilog ik, #PEFH P IP B
B, FeAEsLElfei) OSC;

IP i8R SO “gowin_osc_tmp.v”, SN AR 1P it F AR
B SCA 5

IP e & SCfF: “gowin_osc.ipc”, H P A InEGZ AR IP #HATHCE -

Inic B FETE 52 VHDL, W= 2E R AN SCPE A4 A 4608 vhd
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6.2 OSCA
6.2.1 RiENH
OSCA, " 9fE Wit .
B
%% 6-4 OSCA EFSEH
Kk £ A
GW5A GW5A-25, GW5A-60
GW5AR GW5AR-25
JRE GW5AS GW5AS-25
GW5AT GW5AT-15, GW5AT-60
GW5ART GW5ART-15
TheEfib

UG306-1.0.5

gt N mPR, A MSPI Zufe i sCHE (L 8RR, SCREBIASFT /A
OSC Wjft. IEm] LI P s tnr s, @i E TIESH, ] PIsk1S
21k 64 PRI PR

SR e AR ] PLE I an S ARG AR 3

ferkour = fosc/FREQ_DIV;

Hf, N 210MHz OSC #RZ 4%, Rz % FREQ_DIV NIECE
Z¥, BUE AN 3l 2~126 HIE %

i R = E
6-3 OSCA O REHE

OSCEN—»{ OSCA —»OSCOUT

iw O 4R

% 6-5 OSCA O+
I H 4 110 it
oscouT output OSC % Hibf B {5 5
OSCEN input IR RS, SRR
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SHNE
%% 6-6 OSCA B4

SR HUE G ENN e ik

FREQ_DIV | 32~126 (fi%0 | 100 OSC /MR M E

[REHIHE
A LA B RS2 AL S 1
Verilog B4t
OSCA uut(
.OSCOUT(oscout),
.OSCEN(oscen)
);
defparam uut.FREQ_DIV=100;
VHDL #itk.:
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£ IP Core Generator L1 F1 8.7 OSC, FifA < &7~ OSCA HItH
Fefs BREEE
IP i &

7t IP Core Generator Ftii 4, X “OSC”, #H OSCA ] “IP
Customization” &, Z&HEHE “ General” FlEHE. “Options” A &
FEA S B ~AER], il 6-4 pios.
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6 mmdRI B 6.2 OSCA
[& 6-4 OSCA i) IP Customization & (%543
"% IP Customization ? X
0sC &
General
Device: |GW5A—25 | Device Version: |B |
Part Number: [GWS5A-LV25GW251SES | Language: Verilog v
File Name: |gowin_os: | Module Name: |Gowin_OSC |
Create In: |D0cuments\guwin_usc |
Options
Frequency Divider: @) (2~126,even) O3
— >
=

UG306-1.0.5

1. General it BHE

General it B HEH THECE P2 AR IP Bt SCAERIAE S (S S . OSCA 1
General fic & HE[{)fd A1 DCE RLER K2R, E5% 3.1.2 IP .

2. Options At & HE

Options At BHEFH T H 7 H € XA E IP, OSCA [£] Options fit. & HE fr)$t
RF OSC HE 25, 15S% 6.1.2 IP .

3. U B RHE
i B R HEP] 57~ IP Core BB B 45 SRR BIHER], W 6-4 Pz
IP 4 R34

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

® P %I “gowin_osc.v” SN5EHEY] verilog BEHL, HRIEH S IP BC
B, FeAESLEir) OSCA;

® P & N S “gowin_osc_tmp.v”, N PR IP 15T AR
M A

® |PECE . “gowin_osc.ipc”, H AN INEGZ AT IP #EATACE
vE!
UG E IR R E A2 VHDL, A AT AN SO 4 JE 408 .vhd.
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6.3 OSCB
6.3.1 FiENH
OSCB, wZmfe M k.
yTachrda
%= 6-7 OSCB ;&g
K £l Bt
GW5ART GW5ART-15
=31
GW5AT GW5AT-15
IheesEid

UG306-1.0.5

Al A R TR, A MSPI Zaf i SN2 iy e, SR sl T /55 ]
OSC Tifig, XFrahAMHEmAk#e. 3048 TRIM Difg. &n LUV P it
PR B, EERCE TESE, nTLSRIG 21 64 Fhsf 2z,

AR A e R o] DL an R A ST A 2

ferkour = fosc/FREQ_DIV;

Hrb £ o N 210MHz 5% 25MHz OSC #R¥GHIZR, RIGE1ERRE
FREQ_DIV Nt & S%, BUE N 3 F1 2~126 Z [8] (K155 .

mOREE
[# 6-5 OSCB O =&
OSCEN —»>
FMODE —»>| —» OSCOUT
RTRIM —»>] OSCB
—» OSCREF
RTCTRIM—p>|
wmONE
% 6-8 OSCB #OT4E
Ui 144 I/O ik
OSCouUT output OSC HiHirH iz 5
serDes fll PLLA )&t w4 H
OSCREF output RS 26MHz ifeh, AT 4 H
210Mhz
OSCEN input NEMEREE S, mHETER
PRI R, H“SH
. FREQ_MODE="210"I ] & i 3 [
FMODE input FMODE 354 210MHz 5%
25MHz L #idiiZ
RTRIM input AR BEAR
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uE 4 I/O ik

RTCTRIM input FHA IR S 25

SRNE
% 6-9 OSCB ¥4

SR Hy {8 v NN fihiid

FREQ_DIV 3,2~126 (&% 10 OSC 7 M R H i &

PREQMOD 105 210 25 JER e ]

EP\GN—TR'M— “FALSE”, “TRUE” | “FALSE” A TRIM [ e

[REFIE
A DL B A S A S5
Verilog #4t.:

OSCB uut(
.OSCOUT(oscout),
.OSCREF(oscref),
.FMODE(fmode),
RTRIM(rtrim),
.RTCTRIM(rtctrim),
.OSCEN(oscen)

);

defparam uut.FREQ_DIV=10;

defparam uut.FREQ_MODE="25";

defparam uut. DYN_TRIM_EN ="FALSE";

VHDL 4k
COMPONENT OSCB

GENERIC(
FREQ_MODE : string := "25"; --"25":25M; "210":210M
FREQ_DIV : integer :=10; --3, 2~126(only even num)
DYN_TRIM_EN : string := "FALSE" --"FALSE","TRUE"

);

PORT(

OSCEN :in STD_LOGIC;
OSCOUT: OUT STD_LOGIC;
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OSCREF: OUT STD_LOGIC;
FMODE : in STD_LOGIC;
RTRIM :in std_logic_vector(7 downto 0);

RTCTRIM :in std_logic_vector(5 downto 0)
);
END COMPONENT;
uut:OSCB
GENERIC MAP(
FREQ_DIV=>10,
FREQ_MODE =>"25",
DYN_TRIM_EN =>"FALSE"
)
PORT MAP(
OSCOUT=>0scout,
OSCREF=>o0scref,
FMODE=>fmode,
RTRIM=>rtrim,
RTCTRIM=>rtctrim,
OSCEN=>0scen

6.3.2 IP iAH
7£ IP Core Generator FL1fi F1 8.1 OSC, FifA <&~ OSCB HItH
KAs B E
IP i E

7t IP Core Generator Ftii ', X “OSC”, #H OSCB [ “IP
Customization” % 1, %% D+ “ General” ECEHE. “Options” FLE
FEAN S B~ HER], &l 6-6 Ars.
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& 6-6 OSCB i IP Customization & 4543
“w IP Customization ? X
0sC o
Genera
Device: |GW5ART—15 ‘ Device Version: |A |
Part Number: | GWSART-LV15GWS4ES | Language: Verilog v
File Name: |gnwin7ns: ‘ Module Name: |Gowin705C |
Create In: |D0cuments\gowiniosc |
Options
. Oscillator Frequency: @ 25MHz () 210MHz
oot = Frequency Divider: (@ (2~126,even) O3
Enable TRIM
— 0]
ef (==
— tetrim{Sd)
] o
1. General it EAE

UG306-1.0.5

General it BHEH THECE P2 AR IP Bt SCAERIAE S (S S . OSCB 1

General Bt & HEP)F A DCE Bk 2E4LL, 1527 3.1.2 IP .

2. Options fit & HE
Options At B HEF T-H 7 H € XA E IP, OSCB [£] Options it & HE tn ]
6-4 .
® Oscillator Frequency: 25MHz 5# 210MHz;
® Frequency Divider: 3 1 2~126 f{#%;
® Enable TRIM: {£fEaIA TRIM TfE;
® Enable OSC Reference: Oscillator Frequency i%£# 210MHz H.
Enable TRIM 5 disable i 7] LA & OSCREF %t .
3. U R RAHE
iy 1 7~ AE B 7R IP Core IEC B &5 SRR BIMER], 40l 6-6 .
IP 4 A3

IP & Ol & e e, 74 UG & S/ File Name iy 44 B =40, BA

BB E NI4T 4

IP %113 “gowin_osc.v” N5EHEH] verilog AL, #R¥EH T IP KL
&, reEsLltki OSCB;
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® P i&itE A S “gowin_osc_tmp.v”, AR 1P i AR
B SCA:

® P E . “gowin_osc.ipc”, FFRIINEZ AN IP HEATHCE .

vE!

RCE PIEREERE S 2 VHDL, TP AR RN X4 J5 458 .vhd .
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