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3 N A7 3.2 GPIO 4y [X %%
3.2 GPIO 9 [X5RHg
GPIO 8 A J& 1
® Ay IX LRI LVDS ZE 50, (H 5 ELAd A 415 FEBH Y 2%
® X F ERr. N DL SRR E .
o G IR,
® GANKIHASHRERT, L TKEIMGEMEEKE NS
2 H R AR A
3.3 XK

o FLFE (Ve FIVEE D LS (Vecio) i SRS i BRI, P9 R0 L LS A5 5
(POR)RERL, ¥ 4k FPGA 7= ih W HZ S MM . LB, 2t
B GPIO H il . PSS Ll MU T2 1O IR P R A
2y, Config #15¢ VO PR AER BHA W ARG FIX . #ats
5 FPGA 7= % P % Pl B b P T b T R 223K
!

[1] GW2AN-18X/9X GPIO & Py #5355 T4 -

AN X LRE— NSRRI (VREF) . — AN X P AT AT 4 ] LARE
BNMANSHEHIE. N7 3R SSTL M HSTL 2B FhruEfm N, % 5%
BAEWHEERN—Y. MASHZBEWMITHATSEBEAERS 4. BT
BN XRE SRR LL, — X NHS % B A SN 2%
HA, 1 A N T AS B[R] I 28

Fo 3 FPGA 77 i i) GPIO ZA780 & M Nt & T, 0 7l
WHAFB. E-AXNNTEZMESHT (True) I, T B X T2
HMESH C (Comp) .

3.3.1 LVCMOS Z&FEE

UG289-2.1.5

Fifi GPIO #4& LVCMOS 2847, LVCMOS 247 n R H5 A [F] B 3 &
FoE K2 s, B4 LVCMOS 2247 7] LI B g9 b, 59 TR LU R
fR¥F. 39 B3 gy TRt 7 —FhEDERHE, WU N TR S SEisE
WHREH . BERREF R DI E S RS, RIAE L AARFF AT LA
E DA e S

i LVCMOS 2247 EL A W Y FE I IRBNRE 17, 2T v P b v . A 3K 5
Be J1IE TS S X M EARE T A “10 BFhrde” FERR . =Sk
FPGA 7= it v 4w ) 3K Bl 8 /1A AR IEAH B 15 B 5 /N IR Bh RE T .

LR E FEH T FEIRE N L — R Y B PuE Bk,
LVCMOS ZZEA7#8 3 FF 2R ¥ B

AN ZE 4 C B R A L i PSR RN, A B AR AR S B BN, (B
T — B R AT
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3 S A 3.4 BN S LB DI A2

332 ENEERE
2 GPIO AT B SRR, BN F2 3R R 8 2 S R P A
GW1N il GW2A Z 51375 Fr 4 T 4RAL i 100 KU A 2545 VT A Ha B
ey
® GW1N-4, GW1INR-4, GW1INRF-4B, GW1N-9, GW1NR-9,
GW1N-1, GWINR-1 [1J41X 0;

® GWIN-1S, GW1INS-4, GW1INS-4C, GW1INSR-4, GW1NSR-4C,
GW1NSER-4C, GW2A-18, GW2A-55, GW2AN-55,
GW2ANR-18, GW2AR-18 14X 0 1 1;

GW1N-2, GW1NR-2, GW1N-1P5 [1]73[X 2;
GW2AN-18X, GW2AN-9X [#]47[X 4 1 5.

T i GPIO Z2A7 0 #R l ARG B AN LVDS 2270 i H-T-hrife, L
41 LVPECL33E, MLVDS25E, BLVDS25E 5. [F]F s 075 2 I
BHLUT e 99 2%

3.4 4 £ 5 L B DL EC P 4%

3.4.1 #R#l LVDS
o 3R FPGA 77 i i BLAME) LVCMOS it in b AR UCHE ) 2% 7]
CAAg i He s LVDS fin i Anife, HLAMERULEC 2% Q& 3-1 B

[& 3-1 LVDS25E PLEZ L%

2.5V
158o0hm

8mA L
T 2.5V {>
158o0hm T

8mA

wyoorT
wyoooT

On chip Off chip On chip

3.4.2 #£#) LVPECL

F o3 FPGA 7 il i B AME) LVCMOS i th i b 4N UL D R 24 7]
DA A LVPECL fthbrife, JCAMNERULACIH 2 W1l 3-2 frr.
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3.4 B LR UL FE M 2%

3 f NHi AT
& 3-2 LVPECL ILEC 4%
33V 930hm
16mA L
3.3v 93ohm % % :
On chip Off chip On chip
3.4.3 1=l RSDS
E= 2k FPGA 7= it B4 LVCMOS i in b A58 UG Fic R 2% 7]
PAM e 2 RSDS it brfE, HAMHUCH N 25 an ] 3-3 B o
3-3 RSDS PLHE L%
2.5V 2940hm
8mA L
2.5V 2940hm % % :
On chip Off chip On chip
3.4.4 #&E#]l BLVDS

UG289-2.1.5

SR FPGA 77 i id AR ) LVCMOS it in b #h &R LS 99 2% 7]
LUK 57 BLVDS Han thdrife,  FLAMNERULHC R 25 40 1] 3-4 Fios

3-4 BLVDS [ILEe 4%

2.5V

+

80ohm

80ohm

AVAYAY

2.5V

1

2.5V

{ g
16mA >—=¢

2.5V

2.5V

? 16mA >—4¢
16mA

AVAYAY

80ohm

80ohm

450hm~90ohm
—/\/\/\—e
<
T

>
<
=
o \/\/\—e
WYoO6~WYOSY

80ohm
NN ——

80ohm

AVAYAY

80ohm

L AN\ ——0<16mA

80ohm

2.5V

2.5V

2.5V

=g
k2

6mA

16mA

AVAYAY
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3 F N A7 3.5 GPIO # e &

3.4.5 2l MLVDS

Fio 3R FPGA 77 il i B AR LVCMOS i th i b A5 UL T k9 2% AT
DA A MLVDS i prife,  FLAMBILAC M 25 a0 &l 3-5 fras.

& 3-5 MLVDS ICER4&

2.5V Rs
p 82ohm
16mA AN/ »

3.5 GPIO #i 4l &

A i@ =R Floorplanner Xf GPIO 7 & . J@ P& TIRE,
A DLE E X CST kS8, X CST A S R EE £ sl AR VR A
4.

wyoo ot
1

35.1 V&
Xf GPIO #EAT VI HE L B HUE -
I0_LOC "xxx" H4 exclusive;
3.5.2 R
39 GPIO % B HL Pk .
IO_PORT "xxx" I0_TYPE=LVCMOS18D;
3.5.3 IR@hEEH
Sy Hh R B ER O 16 B B R B i
IO_PORT "xxx" DRIVE=12;
3.5.4 ETHIER

wWHE TR, HiUP: L4;; DOWN: T[%i; KEEPER: MZf#
£r; NONE: =H.

IO_PORT "xxx" PULL_MODE=DOWN;
3.55 SEHBFE

N GPIO WEZH L, BErILOREAMTE FIE e Lk RS H Ik
A A
IO_PORT "xxx" VREF=VREF1_LOAD;

UG289-2.1.5 9(114)




3 F N A7 3.6 GPIO J5iE

3.5.6 iRt
NS B SO T A B BRI R, B RAR VR
NONE->H2L->L2H->HIGH.
IO_PORT "xxx" HYSTERESIS=L2H;
3.5.7 MR TFB&

Syt H S TR SO T T 555 R AR T 3%, $21 ON/OFF 377,
I0_PORT "xxx" OPEN_DRAIN=O0ON;

3.5.8 HimPTHECH PE
Sy L (2 U B M TR P, 3 OFF i ON 335,
IO_PORT "xxx" SINGLE_RESISTOR=0N;

3.5.9 =4 ILECEE PH
NEESME BV B ASRTUIE I, $4t OFF Fl ON 5.
IO _PORT "xxx" Diff RESISTOR=0N;

3.6 GPIO J&1&

|0 Buffer, BATLAFIIRE. MIEAFIIEE, w73 8 EIE buffer. =41
LVDS (ELVDS) M5 LVDS (TLVDS).

3.6.1 IBUF
IBUF(Input Buffer), #i\ZE#f#s,
im O r=E

3-6 IBUF im A~ =E

|—> |IBUF [——>O
IwmONT4E
% 3-1 IBUF $#5O1+48
| I/O ik
| Input BN 5
o) Output A E T R
FigH1it
Verilog #4k.
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3 i A\ i 17

3.6 GPIO Jif

IBUF uut(
.0(0),
(1)
);
Vhdl i1k
COMPONENT IBUF
PORT (
O:0OUT std_logic;
I:IN std_logic
);
END COMPONENT;
uut:IBUF
PORT MAP(
0=>0,

[=>]

3.6.2 OBUF
[RiBIT 4R

OBUF(Output Buffer), #itH 22 o,

i A REE
3-7 OBUF i O R&ME

| —>» OBUF [ —> O

imONT4E
& 32 OBUF 2 ON48

Uity 1 I/O

Eiiipay

I Input

O Output

HENE S
a5

[RIERIL
Verilog #4k.
OBUF uut(
.0(0),
A1

UG289-2.1.5

11(114)




3 % N\ HH G A7

3.6 GPIO Jif

3.6.3 TBUF

UG289-2.1.5

);
Vhdl #i4k.:
COMPONENT OBUF
PORT (
O:0UT std_logic;
I:IN std_logic
);
END COMPONENT;
uut: OBUF
PORT MAP(
0=>0,

[=>|

[FENER
TBUF(Output Buffer with Tristate Control), =525, {KH Tl
HE o
imAREE
3-8 TBUF # R &R

OEN —>»

| TBUF —— 0O
w48
%2 3-3 TBUF S5O0+ 43
AN 110 E{iiba
' Input ARG
OEN Input i = AR S S
O Output RS
[FigHilE
Verilog #4t.:
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3 % N\ HH G A7

3.6 GPIO Jif

TBUF uut(
.0(0),
A(1),
.OEN(OEN)
);
Vhdl #i4k.:
COMPONENT TBUF
PORT (
O:0UT std_logic;
I:IN std_logic;
OEN:IN std_logic
);
END COMPONENT;
uut: TBUF
PORT MAP(
0=>0,
[=>1,

OEN=> OEN

3.6.4 IOBUF
[RIBNR

IOBUF (Bi-Directional Buffer), X{imZziids. 4 OEN Ay PR, A

NN GE i ds; OEN AP, Aokt 22 4% .

i A REE
3-9 IOBUF # 0 R

OEN ——>» <«—>» |0

IOBUF

| —» — > O

UG289-2.1.5
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3 F N A7 3.6 GPIO J5iE

ImOT4E

& 3-4 IOBUF i O /43

AN /0 ik

I Input HIRMNGE S

OEN Input i =S E S
(e} Inout WIS, XA,
0 Output A CaE Tl =R

[REHIHE
Verilog #i4k.:
IOBUF uut(
.0(0),
10(10),
A(1),
.OEN(OEN)
);
Vhdl #i4k.:
COMPONENT IOBUF
PORT (
O:0UT std_logic;
IO:INOUT std_logic;
I:IN std_logic;
OEN:IN std_logic
);
END COMPONENT;
uut:IOBUF
PORT MAP(
0=>0,
10=>10,
[=>1,

OEN=> OEN

UG289-2.1.5 14(114)




3 F N A7 3.6 GPIO J5iE

3.6.5 LVDS Input Buffer

[RiBH 4R
LVDS Z4 i N NWifh: TLVDS_IBUF A1 ELVDS IBUF.
TLVDS_IBUF(True LVDS Input Buffer), 7%/ i N2,

YE !

GW1NZ-1. GW1N-1S #{F R #F TLVDS_IBUF.
ELVDS_IBUF(Emulated LVDS Input Buffer), il /i N2 mhse.

E !

GW1NZ-1 # 1A #F ELVDS_IBUF .

imAREE

3-10 TLVDS_IBUF/ELVDS_IBUF i O R~=E

| —>*TLVDS IBUF
IB ——>|- ELVDS_IBUF

— O

i A T48

%% 3-5 TLVDS_IBUF/ELVDS_IBUF i 01143

AN /0 it

I Input ZE R NAE 5
IB Input ZE i NBii {5 5
0 Output KM ES

[REGIHE
N —
Verilog 4k
TLVDS_IBUF uut(
.0(0),
A(1),
IB(IB)
);
Vhdl $i4k.:
COMPONENT TLVDS IBUF
PORT (
O:0UT std_logic;
I:IN std_logic;

UG289-2.1.5 15(114)




3 % N\ HH G A7

3.6 GPIO Jif

IB:IN std_logic
);
END COMPONENT;
uut:TLVDS_IBUF
PORT MAP(
0=>0,
[=>1,
IB=> 1B
);
AN/
Verilog #4k.:
ELVDS_IBUF uut(
.0(0),
A(1),
IB(IB)
);
Vhdl #i4k.:
COMPONENT ELVDS_IBUF
PORT (
O:0UT std_logic;
I:IN std_logic;
IB:IN std_logic
);
END COMPONENT;
uut:ELVDS_IBUF
PORT MAP(
0=>0,
I=>1,
IB=>IB
);
3.6.6 LVDS Ouput Buffer
[FENE

LVDS Z /it AWt TLVDS_OBUF il ELVDS_OBUF.
TLVDS_OBUF(True LVDS Output Buffer), EZ/ 42 8s,

UG289-2.1.5
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3 F N A7 3.6 GPIO J5iE

E !

GW1N-1. GW1INR-1. GW1NZ-1. GW1N-1S %A 57 # TLVDS_OBUF.
ELVDS_OBUF(Emulated LVDS Output Buffer), #5452 4% HH 22

Ao

i O~ EE

3-11 TLVDS_OBUF/ELVDS_OBUF i AR EE

TLVDS OBUF/+—>» O
ELVDS OBUF ..y OB

w48
%% 3-6 TLVDS_OBUF/ELVDS_OBUF % O1+48
3 I /0 ik
I Input AN
OB Output Bty 22 43 i 5 5
0 Output A ZE T
[FigHlE
gl —
Verilog #ifk.:
TLVDS_OBUF uut(
.0(0),
.OB(OB),
1(1)
);
Vhdl %4k,
COMPONENT TLVDS_OBUF
PORT (

O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic
);
END COMPONENT;
uut: TLVDS OBUF
PORT MAP(

0=>0,

UG289-2.1.5 17(114)




3 % N\ HH G A7

3.6 GPIO Jif

OB=>0B,
[=> |
);
AN/
Verilog k.
ELVDS_OBUF uut(
.0(0),
.OB(OB),
(1)
);
Vhdl #i4k.:
COMPONENT ELVDS_OBUF
PORT (
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic
);
END COMPONENT;
uut:ELVDS_OBUF
PORT MAP(
0=>0,
OB=>0B,
[=> 1|
);
3.6.7 LVDS Tristate Buffer
BB

LVDS =& 24t 4 HiFh: TLVDS_TBUF A1 ELVDS_TBUF.
TLVDS_TBUF(True LVDS Tristate Buffer), %4y =Z5Zemh3%, L

AERE
vE!

GW1N-1. GW1INR-1. GW1NZ-1. GW1N-1S #8444 ## TLVDS_TBUF.

ELVDS_TBUF(Emulated LVDS Tristate Buffer), 77 =&

e, KA ERE

UG289-2.1.5
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3 F N A7 3.6 GPIO J5iE

wORERE
& 3-12 TLVDS_TBUF/ELVDS_TBUF # [~ &

OEN —— > TLVDS TBUF/+—> O
| S ELVDS_ TBUF .|  , OB

w48
%% 3-7 TLVDS_TBUF/ELVDS_TBUF i O /148
AN 110 ik
| Input e PN RS
OEN Input ik =S ERES
OB Output Bim Z /-G 5
O Output Al ZE Sy S S
[FigHlE
gl —
Verilog k.
TLVDS_TBUF uut(
.0(0),
.OB(OB),
1(1),
.OEN(OEN)
);
Vhdl #i4k.:
COMPONENT TLVDS_TBUF
PORT (

O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic;
OEN:IN std_logic
);
END COMPONENT;
uut:TLVDS_TBUF
PORT MAP(
0=>0,

UG289-2.1.5 19(114)




3 F N A7 3.6 GPIO J5iE

OB=>0B,
[=>1,
OEN=>0OEN
);
N -
Verilog i1k,
ELVDS_TBUF uut(
.0(0),
.OB(OB),
A(1),
.OEN(OEN)
);
Vhdl #i4k.:
COMPONENT ELVDS_TBUF
PORT (
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic;
OEN:IN std_logic
);
END COMPONENT;
uut:ELVDS_TBUF
PORT MAP(
0=>0,
OB=>0B,
[=> 1,
OEN=>0OEN
);
3.6.8 LVDS Inout Buffer
BB
LVDS 243 % N4 th 43 i Fh: TLVDS_IOBUF Fil ELVDS_IOBUF.

TLVDS_IOBUF(True LVDS Bi-Directional Buffer), F 243X A 2
%, 2 OEN Jymii Py, fENEZESRAZ M OEN AKHFI, FEH
HE A P A%

UG289-2.1.5 20(114)




3 i N Hh Hh 2 A 3.6 GPIO JfiE
=AY
%< 3-8 TLVDS_IOBUF &R g5
F Ik R i
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
JREL®(Arora) | GW2AN GW2AN-55C
F Ik GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
NI GWIN GW1N-4, GW1N-4B,GW1N-4D
(LittleBee®) GWINR GWI1NR-4, GW1NR-4B, GW1NR-4D
KR GWINRF GWINRF-4B

ELVDS_|IOBUF(Emulated LVDS Bi-Directional Buffer), #4243 X [r]
Zzrpds, 2 OEN Ay P, VENBNZE 7 dm AN Gerhds: OEN NRH-F
Iy, VRIS ZE 3 e G2 i 4

!

GW1INZ-1 A3 HF ELVDS_IOBUF.

i O~ EE

[& 3-13 TLVDS_IOBUF/ELVDS_IOBUF i O~ = &

OEN ——

TLVDS_IOBUF/

— O

+H€e——>» 10

| —»| ELVDS_IOBUF
-«—> |0B
w48
%% 3-9 TLVDS_IOBUF/ELVDS_IOBUF i [14143
i 110 ik
I Input B NGES
OEN Input i =S MRES
0 Output st Es
[o]: Inout B 7= 77 A\ i
(o) Inout A 22 535 N5 H
[RiEHIE
Verilog #ifk.:
ELVDS_IOBUF uut(
.0(0),
10(10),
.I0B(I0B),
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3 % N\ HH G A7

3.6 GPIO Jif

(1),
.OEN(OEN)
);
Vhdl #4k :

COMPONENT ELVDS_IOBUF

PORT (

O:0UT std_logic;
IO:INOUT std_logic;
IOB:INOUT std_logic;

I:IN std_logic;

OEN:IN std_logic

);

END COMPONENT;
uut:ELVDS_IOBUF

PORT MAP(
0=>0,
10=>10,
|0B=>I0B,
I=> I,

OEN=>OEN

);

3.6.9 MIPI_IBUF
[FENER

MIPI_IBUF(MIPI Input Buffer ) Bk T/ERE: HS i AR LP XX
i, H HS B AR B HEC & .

B Y
%% 3-10 MIPI_IBUF ;& FAS& ¢4
Kk EYl ERy s
GWIN GW1N-9, GW1N-9C, GW1N-2, GW1N-2B, GW1N-2C,
GW1N-1P5, GW1N-1P5B, GW1N-1P5C, GW1N-1S
NGO GWINR GW1NR-9, GW1NR-9C, GW1NR-2, GW1NR-2B,
(LittleBee®) GWINR-2C
K GWINS GW1NS-4, GW1NS-4C
GWINSER | GWINSER-4C
GWI1NSR GW1NSR-4, GW1NSR-4C
EEE®
GW2AN GW2AN-18X, GW2AN-9X
(Arora)

UG289-2.1.5
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3 F N A7

3.6 GPIO Jif

UG289-2.1.5

IheesEid
MIPI_IBUF SZ¥f LP . HS #i:{, 10, 10B %#:%| pad.

LP #x0: SCHpn), OENRHLSFI, | A% 10 %t : OEN
PR, 10 %N OL i ; OENB KPR, 1B NI\ I0B Jyfiit;
OENB = HFES, 10B ANk OB A o

HS fi=x: 10. 10B A%, OH NHH, it HSREN 24 £ i
LI .

wmAOREHE
[& 3-14 MIPI_IBUF i# O x=E

| —>p F—» OH
B —p] — OL
OEN —»| MIPI_IBUF [—» OB
OENB —> +H€—>» 10
HSREN —» .l 0B
w48
£% 3-11 MIPI_IBUF 5O/ 48
it 110 ik
| Input LP#ER, OENMKHL-TI A%
IB Input LP#ixUT, OENB/KHLFHIIB NI
HSREN Input HSHR 2 928 il £ g v B
OEN Input LPEL Ty N it =SS 5
OENB Input LPHEL M N H =& HE 5
OH Output HSHELT B fan A5
oL Output LPHER, OENfE H-FITOL A% H -
OB Output LPEE T, OENBTE H I OB i -
® | P, OEN{KH T 10 A%, OEN &
(o) Inout T 10 Ak
HS Bz R, 10 M
® | P, OENB{KHL T IOB Mfiiti, OENB
OB Inout = LI 10B A
® HS#HXF, I0B NHA
[RiEHL
Verilog #l4k.:
MIPI_IBUF uut(
.OH(OH),
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3.6 GPIO Jif

UG289-2.1.5

Vhdl 4k
COMPONENT MIPI_IBUF

OL(OL),
.OB(OB),
10(10),
10B(I0B),

.OEN(OEN),
.OENB(OENB),
HSREN(HSREN)

OH:OUT std_logic;
OL: OUT std_logic;
OB:OUT std_logic;
IO:INOUT std_logic;
IOB:INOUT std_logic;

I:IN std_logic;

IB:IN std_logic;

OEN:IN std_logic;

OENB:IN std_logic;
HSREN:IN std_logic

END COMPONENT;
uut: MIPI_IBUF
PORT MAP(

OH=>0H,
OL=>0L,
OB=>0B,
10=>10,
IOB=>|0B,
=>l,
IB=>IB,
OEN=>0EN,
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3 F N A7 3.6 GPIO J5iE

OENB=>0OENB,
HSREN=>HSREN
);
3.6.10 MIPI_OBUF
[RENER
MIPI_OBUF f5 pifh T/ERE0: HS #xUA LP £ :.

MIP1_OBUF(MIPI Output Buffer), MIPI %225, 4 MODESEL
SR, AERHS)MIPE SidE &2 b 2% MODESEL M KB, 1R
H(LP)MIPI R T AESi H 22 0 25

B
%% 3-12 MIPI_OBUF ;& &8¢+
K R s
GWIN GW1N-9, GWIN-9C
N i® GWINR GW1NR-9, GWINR-9C
(LittleBee®) | GW1NS GW1NS-4, GW1NS-4C
EN S GWINSER | GWINSER-4C
GWINSR | GWINSR-4, GW1NSR-4C
wAREE

3-15 MIPI_OBUF iz Ox=E

MODESEL —>

| —»| MIPILOBUF ~ > O

-—> OB

B ——»
ImONT4E
% 3-13 MIPI_OBUF i O+43
b I/O g
I Input As ARG 5, FTHTHS BlEiLPE .
B Input LPHIS T BEE KRS A (S
MODESEL | Input BRIk RS S, HSHLPR,
ABEEER S S, HSEI T NAZE M HH, LP
© Output Bt g AR
BI SR (S S, HSKIR T B4, LP
o8 Output Hiat R OB
FEigpe
Verilog ik :
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3 % N\ HH G A7

3.6 GPIO Jif

MIPI_OBUF uut(
.0(0),
.OB(OB),
A(0),
IB(IB),
.MODESEL(MODESEL)
);
Vhdl #i4k.:
COMPONENT MIPI_OBUF
PORT (
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic;
IB:IN std_logic;
MODESEL:IN std_logic
);
END COMPONENT;
uut: MIPI_OBUF
PORT MAP(
0=>0,
OB=>0B,
[=>1,
IB=>IB,
MDOESEL=>MODESEL
);
3.6.11 MIPI_OBUF_A
[FENE

MIPI_OBUF_A A T/EREA: HS Bzl LP .

MIPI_OBUF_A(MIPI Output Buffer with IL Signal), MIPI it 2225,

24 MODESEL AP, 1EAHS)MIPI &k fhn 25 i 48 5
RSP, AEA(LP)MIP] AR ShE S 22 b 2% .

0T IL 36 A LP BERE A SN .
iEFSE

24 MODESEL
5 MIPI_OBUF {f][X 51 £ 14

MIPI_OBUF_A Ii& FH#s k3 3-12 41, & T NRTSIZ 1.

UG289-2.1.5
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3 i Nt G2 A7 3.6 GPIO J5if
% 3-14 MIPI_OBUF_A 3i& F3 2884 (Mi1n)
ES EY] R
N ® GWIN GW1N-2, GW1N-2B, GW1N-2C, GW1N-1P5, GW1N-
(LittleBee®) 1P5B, GW1N-1P5C
PN GWINR GWI1NR-2, GW1NR-2B, GW1NR-2C
imAREE
3-16 MIPI_OBUF_A ¥ QR EE
MODESEL—>
| —> H——>» O
B 5| MPLOBUFA | o
IL—>
w9 4R
3 3-15 MIPI_OBUF_A #0143
it 1 /0
I Input HS N As BRI E 5
1B Input LP#5 N Bim B dl i A5 5
IL Input LPHL T As B NS 5
MODESEL Input PSS, HSELPRE.
o Output A%ﬁ%&i@tﬂ%i , HSELU N AAZE S HIH,
LPAEE T AL H o
OB Output Bi i HIE S, HSH T NBE N4,
LPHE T B Himbi .
[RigHlE
Verilog itk
MIPI_OBUF_A uut(
.0(0),
.OB(OB),
A1),
IB(IB),
AL(IL),
MODESEL(MODESEL)
);
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Vhdl 4k
COMPONENT MIPI_OBUF_A
PORT (
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic;
IB:IN std_logic;
IL: IN std_logic;
MODESEL:IN std_logic
);
END COMPONENT;
uut: MIPI_OBUF_A
PORT MAP(
0=>0,
OB=>0B,
[=>I,
IB=>IB,
IL=>IL,
MDOESEL=>MODESEL

3.6.12 I3C_IOBUF
[FiEN4
I3C_IOBUF A HFh TAER: Normal #ixUA1 I3C 1.

I3C_IOBUF( 13C Bi-Directional Buffer), 13C X|alZE 188, 4
MODESEL A& HFI, 1E N 13C A2 2s: 24 MODESEL Jyfik Hi T
I, A A O ) 2 28

gz A
< 3-16 I3C_IOBUF ;& 8+
Kk Y| =
GW1N GW1N-9, GW1N-9C
N IO GWINR GW1NR-9, GW1INR-9C
(LittleBee®) | GW1INS GWINS-4, GW1INS-4C
ENS GWINSER | GWINSER-4C
GW1NSR GW1NSR-4, GW1NSR-4C
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3.6 GPIO Jif

i A REE

[& 3-17 I3C_IOBUF # O ==&

MODESEL ——
| —»

I3C_IOBUF

— O

w48
% 3-17 I3C_IOBUF i O /143
I 110 ik
I Input AR NE 5
(e} Inout WIS, XA
MODESEL Input LRSS, NormalfiR ekI3CHi =R
o) Output PG T K =he)
[RiEFIL
Verilog ik :
I3C_IOBUF uut(
.0(0),
10(10),
[()
.MODESEL(MODESEL)
);
Vhdl 4t

COMPONENT I3C_IOBUF

PORT (

);

O:0UT std_logic;

IO:INOUT std_logic;

I:IN std_logic;

MODESEL:IN std_logic

END COMPONENT;
uut: I3C_IOBUF
PORT MAP(
0=>0,
10=>10,

UG289-2.1.5
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3.6 GPIO Jif

[=>I

MDOESEL=>MODESEL
);

3.6.13 MIPI_IBUF_HS/MIPI_IBUF_LP

UG289-2.1.5

JRIBNTA

MIPI_IBUF_HS AZ 4y N S8 HS #50, MIPI_IBUF_LP il i 54
NSEHLLP A

yTachrda
%= 3-18 MIPI_IBUF_HS/MIPI_IBUF_LP i& A #&{

BN E3 ] e

INEIE®

. s GWINR GWI1NR-2
(LittleBee®) %Kik

IheeHaR

Fil SR MIPL_IBUF_HS I MIPI_IBUF_LP 445230 % 5 HS. LP
i, @i Floorplanner ZJ5 A B A# . MIPI_IBUF_HS [fi# A | F1
MIPI_IBUF_LP [ | F& B MRS S, MIPLIBUF_HS HI%iA 1B Al
MIPI_IBUF_LP f] IB e S
wOREE
3-18 MIPI_IBUF_HS/MIPI_IBUF_LP ¥ (R E

| —» | —> — OL
MIPI_IBUF_HS |y on MIPI_IBUF_LP
1B —> 1B —> > OB

IO T8
£ 3-19 MIPI_IBUF_HS iz O/48

¥ 110 Eiiipa

I Input HSHLZE 7 N A {E 5

IB Input HSHE 2 73 ¥ A\ B 5 5

OH Output HSE A 4 H A5 5

%% 3-20 MIPI_IBUF_LP igOAN+43

Bt 11 110 P

I Input LPHEL AL L im i N fE 5
1B Input LPHE A B fm i A\ &
oL Output LPEL AL i HHE
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3.6 GPIO J5ii5
AN 110 iR
OB Output LP#E A B 5 =
ERHRN

® MIPI_IBUF_HS [#iit OH mT LLEE: lologic it N &% );
® MIPI_IBUF_LP f#i OL 1 OB A ft & # lologic.
[RiEHIE
Verilog i1k,
MIPI_IBUF_HS hs (
.OH(OH),
A(1),
IB(IB)
);
MIPI_IBUF_LP Ip (

.OL(OL),
.OB(0OB),
A(1),
IB(IB)
);
Vhdl #i4k.:
COMPONENT MIPI_IBUF_HS
PORT (
OH:OUT std_logic;
I:IN std_logic;
IB:IN std_logic

);
END COMPONENT;
COMPONENT MIPI_IBUF_LP
PORT (
OL: OUT std_logic;
OB:OUT std_logic;
I:IN std_logic;
IB:IN std_logic
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3.6 GPIO Jif

);
END COMPONENT;
hs: MIPI_IBUF_HS
PORT MAP(
OH=>0H,
[=>1,
IB=>IB
);
lp: MIPI_IBUF_LP
PORT MAP(
OL=>0L,
OB=>0B,
I=>1,

IB=>IB

3.6.14 ELVDS_IBUF_MIPI
[RiBT 4R

ELVDS_IBUF_MIPI(Emulated LVDS Input MIPI Buffer)r] LA [ i 5231
PR AR HS S ABEART LP A, o A S8 HS B, B

it R S LP AR

Dhesaik

ELVDS_IBUF_MIPI 3% LP . HS #5X, 1, IB ##:% pad.
® LP . IB NI, OL N,
® HSHiA: I. IBANESHAN, OH Nt .

i A REE

3-19 ELVDS_IBUF_MIPI # O RERE

| —
B ——p

ELVDS_IBUF_MIPI

—» OH
9 OL

UG289-2.1.5
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3.6 GPIO Jif

ImOT4E
£ 3-21 MIPI_IBUF & O /48
AN 110 iR
I Input HSH T, DRI
IB Input LPH#ECT, IBAHIA
OH Output HSEL R R i i 5 =
oL Output LPAE T i i 5 5
[RiEHIE
Verilog i1k,
ELVDS_IBUF_MIP!I uut(
.OH(OH),
.OL(OL),
A(1),
IB(IB)
);
Vhdl #i4k.:

COMPONENT ELVDS_IBUF_MIPI
PORT (

);

OH:OUT std_logic;
OL: OUT std_logic;
I:IN std_logic;
IB:IN std_logic

END COMPONENT:
uut: ELVDS_IBUF_MIPI

PORT MAP(

UG289-2.1.5

OH=>0H,
OL=>0L,

[=>I,

IB=>IB
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vE!
°
°

4 MG

iz R FPGA 77 b (¥ A\ dai t 32 48 0 FF SDR. DDR 25 LA
A TARREUR 8 B ) (B8 B 22 2015 5 50 ) SORT AC B Fldan H 55
BNET . RUAE S S =2 5 5 (O = A i 5 5).

GW1N-1. GW1INR-1. GW1NZ-1 #3/4 IOL6. IOR6 % A 37 £ 10 24

GW1N-2, GW1NR-2. GW1N-1P5. GW1N-2B. GW1N-1P5B. GW1NR-2B Z& 1 (1)
IOT2. IOT3A i IASHF 10 24

GW1N-4. GW1N-4B. GW1NR-4. GW1NR-4B. GW1NRF-4B. GW1N-4D,

GW1NR-4D 2841 IOL10. IOR10 &AL £F 10 1B 44 .

K 4-1 Jyis -3k FPGA 7 i A\ i 2258 1) 4 HH 20
4-1EAmLZEE L REE - Wd s

TX|

D

B 2R

OTMUX
TRIREG >
T0
GND —»
Q1 _
» OSER | Q0 ODMUX
ODELMUX
> OREG

UG289-2.1.5

K 4-2 i =234k FPGA 7 dh i N\ HHIZ B 1 S A 820
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4.1 SDR 5,

B 42 MABHIZERAREE - WA SRS

—_—_,—— e, ———

IDELMUX

paD X

Varll |
®!

Cl  GCLK iNE 5,

4.1 SDR &R\

4.2 DDR 23U\ 1238

4.2.1 IDDR

UG289-2.1.5

LH_IG DELAY

IREG

:D

\ 4

Y

IDES

> |[EM

— > LAG

N E R

ANREIEHER Fabric; DI B #:%i A\ 3] Fabric.

—L > Qo-Qn1

— L > LEAD

O IZ SR SDR B, AU 78 (IREG). Hith %1748
(OREG) FI=%:H7%5 7% (TRIREG), HIhfER CFU FK)
FF/LATCH. 4 FF/LATCH ["%iA D #% Buffer/IODELAY %k3l, H.i%
Buffer/IODELAY AIRzhH A lologic i, %24 FF/LATCH %t Q Me—IR
3l Buffer/IODELAY, H.i% Buffer A /& MIPI Buffer 5}, #] LI/ IOLOGIC

fi A

JRIBT R

IDDR(Dual Data Rate Input), SZHLXU{E Ed 3 40\

Thehid

IDDR #&20, % H B0 76 [F] — B eP i i 3R it 45 FPGA 245 . IDDR 24
HEE & 4-3 fix, BFEEME 4-4 Fix.

4-3 IDDR iB3B4EE
o CLK
CLK
CLK DFF 1 LD Qo0
DFFt (@1 D
b D
CLK
CLK DFF 119> o
DFFNL[Q D
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4.2 DDR 4 N2 4

UG289-2.1.5

& 4-4 IDDR HFE
1 2

CLK £

L+

D o400 801 401 802 402 802 028

S

Do A ¥ DILA ¥ DZA ¥ Dia X

Qo
Qi
inAREE

o

Do B ¥ DIB ¥ pze ¥ DB ¥

4-5 IDDR ix Or~=E

CLK ——»

IDDR
D—» ——>» QO

iw O 4R
2 4-1 IDDR ¥ O+43

i 44 110 Eiipa

D Input IDDREEHINTG =

CLK Input RPN RS

QO0, Q1 Output IDDRE 4 A5 5
SHNE
%% 4-2 IDDR &8 N+45

4 BUEE BRINE Eiti3a

QO_INIT 1'b0 1'b0 QO i IHI LA B

QL1 _INIT 1'b0 1'b0 Q1% HH A aH B
RN

IDDR ¥t N\ D 7] Bk H IBUF, Zid IODELAY ki [ H

i DO,
[RERIE

o] DLE s R iE, el L@ IP Core Generator T.H =4, Hik

A% 5 IPiEA.
Verilog #4k.
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4.2 DDR 4 N2 4

IDDR uut(
.Q0(Q0),
Q1(Q1),
.D(D),
.CLK(CLK)
);
defparam uut.QO_INIT = 1'b0;
defparam uut.Q1_INIT = 1'b0;
Vhdl i1k
COMPONENT IDDR
GENERIC (QO_INIT:bit:="0";
Q1_INIT:bit:='0’

PORT(
QO:0UT std_logic;
Q1:0UT std_logic;
D:IN std_logic;
CLK:IN std_logic
);
END COMPONENT;
uut:IDDR

GENERIC MAP (QO_INIT=>'0,

Q1_INIT=>'0"

PORT MAP (
QO0=>Q0,
Q1=>Q1,
D=>D,
CLK=>CLK
);

UG289-2.1.5
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4.2.2 IDDRC
[RiB4B

IDDRC(Dual Data Rate Input with Asynchronous Clear)5 IDDR Zgg
FAeh, SEMAUEEFRAN, FNBA 72 E AL ThRE.

IheesEid
IDDRC #50, it B 15 [F]— B Bl $2 it 4y FPGA 24,
wOREE
4-6 IDDRC ¥ O EH
CLK ——»
> Q1
CLEAR ——» IDDRC
> QO
D ——»
wOMN4A
% 4-3 IDDRC ¥ ON45
Ui 44 /0 ik
D Input IDDRC #1155
CLK Input RPN RS
CLEAR Input FOEERMANE S, mH AN
Q0, Q1 Output IDDRC #i#z4 (55
SHNER
%% 4-4 IDDRC £8/T43
ZH 4 W AF 5 BIME ik
QO_INIT 1'b0 1'b0 QO%in H 14714k HUE
QL1 _INIT 1'b0 1'b0 QL% i Wl LR BUE
ERERN
IDDRC f%E4 N\ D W] Bk H IBUF, 45T IODELAY #ibksk f H
fi i DO
FEiEFIE

A DL E S s, WA LLEid IP Core Generator T H./=2E, HAK
"% 5 IP .

Verilog ik :
IDDRC uut(
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4.2 DDR 4 N2 4

.Q0(Q0),
.Q1(Q1),
.D(D),
.CLK(CLK),
.CLEAR(CLEAR)
);
defparam uut.QO_INIT = 1'b0;
defparam uut.Q1_INIT = 1'b0;
Vhdl i1k
COMPONENT IDDRC
GENERIC (QO_INIT:bit:="0";
Q1_INIT:bit:='0’

PORT(
QO:0UT std_logic;
Q1:0UT std_logic;
D:IN std_logic;
CLEAR:IN std_logic;
CLK:IN std_logic
);
END COMPONENT;
uut:IDDRC
GENERIC MAP (QO_INIT=>'0",
Q1_INIT=>'0'

PORT MAP (
Q0=>Q0,
Q1=>Q1,

D=>D,
CLEAR=>CLEAR,
CLK=>CLK

UG289-2.1.5
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4.2.3 IDES4

[RiBH 4R
IDES4(1 to 4 Deserializer)Jy 1 7 HE 475N 4 o7 3547 %0 H IR il o 2%
IngEREAR

IDES4 #5, SZEL1: 4 B IRFeHe, b B e B — i Bhid i e it es
FPGA iZ#5. ZFF CALIB %4 B Edm Iy, AN EEsi—»06, &
@lﬂlm’a‘, s SRR EAEAEE . CALIB 7~ B an & 4-7 i
7No

4-7 CALIB 7R IR Fr [

PCLK 4 [ | ) | t | + | t | + [ L
Pk L4 L4 L4 L4 L& L& L+ L4 L& L4 L4 L& L& L& L5
CALIB ]
D
Qo Do o1
Q1 D1 D2
Q2 b2 o2
= CEE TS
!
%WH;HCTALIB 5T B e FEAN FPAL Bt 22, AR T E MR, bk R T AT
Treik RFR] o

PCLK il FOLK 4psiigif: o = Y2 frau
mOREE
4-8 IDES4 ix O ~EE

D—> ——> Q0
FCLK —> > Q1
PCLK —> |IDES4
CALIB—>] — > Q2
RESET —> — Q3
ImOIT48
%2 4-5 IDES4 i8O8
¥t 1 4 110 iR
D Input IDES4 HEHN{E S
FCLK Input R TN RS
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4.2 DDR 4 N2 4

UG289-2.1.5

W4 110 iR

PCLK Input BRI PN ERE

CALIB Input %&giﬁ F TR 5 5 B 0, =

RESET Input FAENENG S, wHPE R

Q3~Q0 Output IDES4 #4555
BSHNE
% 4-6 IDES4 SH N4

¥4 B Y NN e it

GSREN "false", "true" "false" B4R EAMGSR

LSREN "false", "true" "true" JE A E I RESET
RN

IDES4 (%% A\ D Al E Bk H IBUF, mi&id IODELAY Bk B 1

Fith DO,
[FiEHE

A DL E s JFE, WAl LLiE IP Core Generator T. B 774, HEAk

A% 5 IPAH.
Verilog k.
IDES4 uut(

.D(D),
FCLK(FCLK),
PCLK(PCLK),
.CALIB(CALIB),
RESET(RESET)

);

defparam uut. GSREN="false"

defparam uut.LSREN ="true";

Vhdl #i4k.
COMPONENT IDES4
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GENERIC (GSREN:string:="false";
LSREN:string:="true"

PORT(
QO:OUT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
D:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
CALIB:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:IDES4
GENERIC MAP (GSREN=>"false",
LSREN=>"true"

PORT MAP (
QO0=>Q0,
Q1=>Q1,
Q2=>Q2,
Q3=>Q3,

D=>D,
FCLK=>FCLK,
PCLK=>PCLK,
CALIB=>CALIB,
RESET=>RESET
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4.2.4 IDESS
[RENER
IDES8(1 to 8 Deserializer)Jy 1 7 Hh 4751\ 8 o7 347 % HH 1R i o 2%
IheesEk

IDES8 #iz, SZE1: 8 B Jffet, b B e Bl — i Bhid s i fhas
FPGA &% . 7 ¥r CALIB %4 BRIy, SN EBERAL—1f, 7
A\ G, Bdiatan 6 5 8 A0 50 B BAE A R .

PCLK &% i FCLK A3k 15 Focwk =1/4 Frou .
wmAOREHE
4-9 IDESS i O ~=E

> Q0
D > > Q1
FCLK ——» > Q2

——>» Q3

PCLK = IDES8 |, Q4

CALIB —>» ———>» Q5
RESET ——» —» Q6
—>» Q7

i A T48
3 4-7 IDESS #5043

U 1144 I/O iR

D Input IDES8 I N5 5

FCLK Input FEER NG T

PCLK Input NG S

ALIBf% =5, S BRI

CALIB Input }C% m@;ﬁgﬁ;ﬁ Ty F T IR R

RESET Input SRS, =R AK

Q7~Q0 Output IDES8% ¥ {5 5
SENAR
72 4-8 IDESS ¥ N4

4 BB TE BRMA EiiTpa

GSREN "false", "true" “false" Ja AR EALGSR

LSREN "false", "true" "true" Ja A Z A7 RESET
FEHEA

IDESS8 ffi¥di i N\ D W B2k H IBUF, &5l IODELAY bk 1 3

fith DO,
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[REBIE
A LB Bk JFiE, WAl LL@id IP Core Generator T H =4, HAk
A% 5 IPEH.
Verilog #i4k.:
IDES8 uut(

.Q0(Q0),

.Q1(Q1),

.Q2(Q2),

.Q3(Q3),

.Q4(Q4),

.Q5(Q5),
.Q6(Q6),
.Q7(Q7),

.D(D),
.FCLK(FCLK),
.PCLK(PCLK),
.CALIB(CALIB),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
Vhdl #4k.:
COMPONENT IDES8
GENERIC (GSREN:string:="false";
LSREN:string:="true"

PORT(

QO:OUT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
Q4:0UT std_logic;
Q5:0UT std_logic;
Q6:0UT std_logic;
Q7:0UT std_logic;
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4.2 DDR 4 N2 4

D:IN std_logic;

FCLK:IN std_logic;

PCLK:IN std_logic;

CALIB:IN std_logic;
RESET:IN std_logic

);

END COMPONENT;
uut:IDES8

4.2.5 IDES10

UG289-2.1.5

JRIBT R

GENERIC MAP (GSREN=>"false",

PORT MAP (
QO0=>Q0,
Q1=>Q1,
Q2=>Q2,
Q3=>Q3,
Q4=>Q4,
Q5=>Q5,
Q6=>Q6,
Q7=>Q7,

D=>D,
FCLK=>FCLK,
PCLK=>PCLK,
CALIB=>CALIB,
RESET=>RESET

LSREN=>"true"

IDES10(1 to 10 Deserializer) vy 1 £ #1755 A\ 10 457 H:A7 %0 H O fidE 5

#o
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TheeHid

IDES10 5K, S2B1: 10 HIFFeHe, 2 78 [ — i S it et ey
FPGA iZ#5. ZFF CALIB %4 B dm Iy, M EaRsi—6, &
NG, BdEb SR ALRT I BE AR [

PCLK i % i FCLK 73415 : fPCLK :]/5 fFCLK °

wmAOREHE
4-10 IDES10 ¥ < EE

————3»Q0
————>»0Q1
D—>» Q2
FCLK — » ———»Q3
PCLK-—» IDES10 ~— »Q4
CALIB > > 82
RESET ——» —»Q7
- »Q8
- »Q9
imANT4a
% 4-9 IDES10 2 O+ 48
Uit 144 110 ik
D Input IDES10 ¥ NG5
FCLK Input R NG T
PCLK Input ERBEIAGS
55 VAR BRI, e
CALIB Input %ZALIBfuﬁ, TR B Iy, e a
X o
RESET Input SSRGS, SHEFERG
Q9~Q0 Output IDES10 #¥adi {55
SRNE
%% 4-10 IDES10 ¥4
SH 4 H{E Y BRME ik
GSREN "false", "true" | "false" Ja 4 REAMGSR
LSREN "false", "true" | "true" Ja A E A RESET
EEm

IDES10 ¥4 N\ D 7] Bk B IBUF, B(£id IODELAY Fdek 5
HirH DO,
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[REBIE
A LB Bk JFiE, WAl LL@id IP Core Generator T H =4, HAk
A% 5 IPEH.
Verilog #i4k.:
IDES10 uut(

.Q0(Q0),

.Q1(Q1),

.Q2(Q2),

.Q3(Q3),

.Q4(Q4),

.Q5(Q5),

.Q6(Q6),

Q7(Q7),
.Q8(Q8),
.Q9(Q9),

.D(D),
.FCLK(FCLK),
.PCLK(PCLK),
.CALIB(CALIB),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
Vhdl #4k.:
COMPONENT IDES10
GENERIC (GSREN:string:="false";
LSREN:string:="true"

PORT(

QO:OUT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
Q4:0UT std_logic;
Q5:0UT std_logic;
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Q6:0UT std_logic;
Q7:0UT std_logic;
Q8:0UT std_logic;
Q9:0UT std_logic;
D:IN std_logic;
FCLK:IN std_logic
PCLK:IN std_logic;
CALIB:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:IDES10
GENERIC MAP (GSREN=>"false",
LSREN=>"true"

PORT MAP (
Q0=>Q0,
Q1=>Q1,
Q2=>Q2,
Q3=>Q3,
Q4=>Q4,
Q5=>Q5,
Q6=>Q6,
Q7=>Q7,
Q8=>Q8,
Q9=>Q9,

D=>D,
FCLK=>FCLK,
PCLK=>PCLK,
CALIB=>CALIB,
RESET=>RESET
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4.2.6 IVIDEO
[RENER
IVIDEO(1 to 7 Deserializer)y 1 f7 #3475 N\ 7 A7 3547 %0t (Al oF 2% .
IheesEk

IVIDEO #:=, =Z¥l 1. 7 HF5EHe, S s e [F— N el ia it s gt 4y
FPGA iZ#5. ZFF CALIB %4 BRIy, M EEEAr 2 6,
M-, BdE S5 R AL RT R BE AR [

PCLK % i FOLK sk o =35 feauc
wmOREE
4-11 IVIDEO iz Or=E=E

> QO
D — — Q1
FCLK —> L > Q2
PCLK —> IVIDEO |— » Q3
CALIB ——> > o
RESET ——>| > 05
——> Q6
w48
£z 4-11 IVIDEO 3O+ 43
I 4 110 Eiiipa
D Input IVIDEOE 4 N5 5
FCLK Input D I B 5
PCLK Input RN GE S
CALIB input ;}ZALIB%%, ERREE Sk i S T €
RESET Input SAEBARMANGES, EHRTPAR
Q6~Q0 Output IVIDEOX i Hi (5 5
SHNE
£ 4-12 IVIDEO ¥ N43
¥4 B A ¥ BE iR
GSREN “false", "true" | "false" JE A REAGSR
LSREN "false", "true" "true" Ja A Z AIRESET
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EREEAN
IVIDEO [ %diidi N D o B 4% 1 IBUF, mkZ:id IODELAY #EHuk B
Hiith DO,
[REBIL
A DAE BesL b s, e L@l IP Core Generator T E. =42, HAk
&% 5 IPiH.
Verilog i1k,
IVIDEO uut(
.Q0(Q0),
.Q1(Q1),
.Q2(Q2),
.Q3(Q3),
.Q4(Q4),
.Q5(Q5),
.Q6(Q6),
.D(D),
.FCLK(FCLK),
.PCLK(PCLK),
.CALIB(CALIB),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
Vhdl 4t
COMPONENT IVIDEO
GENERIC (GSREN:string:="false";
LSREN:string:="true"

PORT(
QO:OUT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
Q4:0UT std_logic;
Q5:0UT std_logic;
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Q6:0UT std_logic;
D:IN std_logic;
FCLK:IN std_logic
PCLK:IN std_logic;
CALIB:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:IVIDEO
GENERIC MAP (GSREN=>"false",
LSREN=>"true"

PORT MAP (
Q0=>Q0,
Q1=>Q1,
Q2=>Q2,
Q3=>Q3,
Q4=>Q4,
Q5=>Q5,
Q6=>Q6,

D=>D,
FCLK=>FCLK,
PCLK=>PCLK,
CALIB=>CALIB,
RESET=>RESET

);
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4.2.7 IDES16
R4
IDES16(1 to 16 Deserializer)}y 1 7 #1755 N\ 16 47 H:17 %0 H O fife 5
%%o
B
% 4-13 IDES16 & %4
F Ik EY]| i
GWIN GWI1N-1S, GW1N-9, GWI1N-9C, GW1N-2, GWI1N-1P5,
GW1N-2B, GW1N-1P5B
/NEIES GWI1NR GW1NR-9, GWINR-9C, GW1NR-2, GW1NR-2B
(LittleBee®)
- GWINS GWI1NS-4, GW1INS-4C
GWINSER GWI1NSER-4C
GWINSR GWI1NSR-4, GWINSR-4C
IngEREAR

UG289-2.1.5

IDES16 #5K, 2B 1: 16 H I, i AdE e 5 — N S s e gt ey
FPGA 245, SZFF CALIB %4 iy, M EsEss—~6, &
PSR, B R SR AL R R B AR I

PCLK il FOLK gk, trow = W8 feau

i O~ E

4-12 IDES16 i AR EE

D——»
FCLK———»
PCLK —»
CALIB——>f

RESET —

IDES16

— Q0
— Q1
—» Q2
— Q3
—> Q4
——» Q5
— Q6
—» Q7
——» Q8
— Q9
—» Q10
—» Q11
—» Q12
— Q13
—» Q14
— Q15
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ImOT4E
£ 4-14 IDES16 #R O /+48
i 144 /0 ik
D Input IDES16 H a4 N1E 5
FCLK Input RN G T
PCLK Input ES R PN ERE
CALIB Input CALIBfE 5, FHT 85 Bl s, = - AL
RESET Input S EAANG S, mHETEA
Q15~Q0 Output IDES16 £ E S
SHRNAR
#% 4-15 IDES16 S8 N4
ZH 4 HUA YE EIAME ik
GSREN “false", "true" “false" Ja AR EALGSR
LSREN "false", "true" | "true" JE FH A 52 A RESET
ERE
IDES16 [&dE4 A D /f EHEK H IBUF, 341 IODELAY Btk H
Hit DO,
[RigHIL
A LB Sb 5, eTLLdEsd IP Core Generator T H =4, Hik
A% 5 PR
Verilog #i4k.:
IDES16 uut(
.Q0(Q0),
Q1(Q1),
.Q2(Q2),
.Q3(Q3),
.Q4(Q4),
.Q5(Q5),
.Q6(Q6),
Q7(Q7),
.Q8(Q8),
.Q9(Q9),
.Q10(Q10),
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Q11(Q11),
.Q12(Q12),
.Q13(Q13),
.Q14(Q14),
.Q15(Q15),
.D(D),
.FCLK(FCLK),
.PCLK(PCLK),
.CALIB(CALIB),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";

Vhdl #i4L:
COMPONENT IDES16
GENERIC (GSREN:string:="false";
LSREN:string:="true"

PORT(

QO:OUT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
Q4:0UT std_logic;
Q5:0UT std_logic;
Q6:0UT std_logic;
Q7:0UT std_logic;
Q8:0UT std_logic;
Q9:0UT std_logic;
Q10:0UT std_logic;
Q11:0UT std_logic;
Q12:0UT std_logic;
Q13:0UT std_logic;
Q14:0UT std_logic;
Q15:0UT std_logic;
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D:IN std_logic;

FCLK:IN std_logic;
PCLK:IN std_logic;
CALIB:IN std_logic;
RESET:IN std_logic

);

END COMPONENT;
uut:IDES16
GENERIC MAP (GSREN=>"false",

LSREN=>"true"

PORT MAP (
QO0=>Q0,
Q1=>Q1,
Q2=>Q2,
Q3=>Q3,
Q4=>Q4,
Q5=>Q5,
Q6=>Q6,
Q7=>Q7,
Q8=>Q8,
Q9=>Q9,
Q10=>Q10,
Q11=>Q11,
Q12=>Q12,
Q13=>Q13,
Q14=>Q14,
Q15=>Q15,
D=>D,
FCLK=>FCLK,
PCLK=>PCLK,
CALIB=>CALIB,
RESET=>RESET

);
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4.2.8 IDDR_MEM

[RiET4A
IDDR_MEM(Dual Data Rate Input with Memory), SZIL4 memory [

WS R
B
% 4-16 IDDR_MEM & &4

e 75 AT

T GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
ifsra) GW2AN GW2AN-55C

Kk GW2AR GW2AR-18, GW2AR-18C

GW2ANR GW2ANR-18C

Thaesid

IDDR_MEM %t B 76 [ — i Al iR 4Rt 4 FPGA 1248 .
IDDR_MEM A& DQS /4, H, ICLK%E#: DQS Wifih{E 5
DQSR90, HiR#E ICLK i e Rs #4514 A\ IDDR_MEM; WADDR[2:0]3%
P DQS 155 WPOINT; RADDR[2:0]i%# DQS i s 5
RPOINT.

&

PCLK Al ICLK ffo8i % 2. TPk = Trawe

PCLK AT ICLK Z [Alf74E—E HIMAAL < &, WIARYE DQS ¥ DLLSTEP
ERAEAHALIC R

im O~ E
4-13 IDDR_MEM ¥ AR EE

D—>
ICLK——>|
PCLK——>] L
WADDR—/3—> IDDR_MEM
RADDR—/—>

RESET——>
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ImOT4E
£ 4-17 IDDR_MEM ¥ O +43
i 1 44 110 i34
D Input IDDR_MEM ##EHN{GE 5
ICLK Input eSS, K HDQSHHDQSRI0.
PCLK Input BRI PN ERE
WADDR[2:0] | Input HHbE S, REDQSKILKIWPOINT.
RADDR][2:0] Input BHbEE S, K EADQSHELIRPOINT.
RESET Input ARG S, TR
Q1~Q0 Output IDDR_MEM¥ 44 45 5
SHNE
%% 4-18 IDDR_MEM £ ¥ N43
ZH 4 B VG NN it
GSREN "false", "true" "false" B2 REMGSR
LSREN “false", "true" | "true" Ja AR AIRESET
FEEAT

® |IDDR_MEM #idfsm A D nfE#k H IBUF, 45T IODELAY #iHkk
H Hi 4 DO.

® ICLK 7k H DQS ) DQSR90.
® \WADDRJ[2:0]7 >k H DQS 5] WPOINT.
® RADDRI[2:0]7 % H DQS #&5[#] RPOINT.
[REBIE
Verilog 1t
IDDR_MEM iddr_mem_inst(
.Q0(q0),
Q1(q1),
.D(d),
ICLK (iclk),
.PCLK(pclk),
.WADDR (waddr[2:0]),
.RADDR(raddr[2:0]),
.RESET (reset)
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defparam uut. GSREN="false";
defparam uut.LSREN ="true";
Vhdl i1k
COMPONENT IDDR_MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true"

PORT(
QO:0UT std_logic;
Q1:0UT std_logic;
D:IN std_logic;
ICLK:IN std_logic;
PCLK:IN std_logic;
WADDR:IN std_logic_vector(2 downto 0);
RADDREIN std_logic_vector(2 downto 0);
RESET:IN std_logic
);
END COMPONENT;
uut:IDDR_MEM
GENERIC MAP (GSREN=>"false",
LSREN=>"true"

PORT MAP (
Q0=>q0,
Q1=>q1,

D=>d,
ICLK=>iclk,
PCLK=>pclk,
WADDR=>waddr,
RADDR=>raddr,
RESET=>reset
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4.2.9 IDES4_MEM

UG289-2.1.5

[RiET4A
IDES4_MEM(1 to 4 Deserializer with Memory) i fEAE I ERT 1:4 53
s, TSR ALEATRE 4 AT

B
£ 4-19 IDES4_MEM &R 28t
Ktk EYl B
_ GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
ifsfa) GW2AN GW2AN-55C
S H GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
IngEREAR

IDES4_MEM SZHL 1: 4 53 364, i Zda 78 R — i ep b v de it 2s
FPGA 2%, ZF CALIB V&% iy, SRS —16r,
NVUIR G, Fodstn ok SR AL ar s FH H .

IDES4_MEM 5 IDES4 A 7], IDES4 MEM FH# & DQS 164, H
i1, ICLK ##: DQS {55 DQSR90, HARYE ICLK [ 4 vk B i%
A IDES4_MEM; WADDR[2:0]i%# DQS % {55 WPOINT;
RADDR[2:0]i%& 4% DQS %155 RPOINT.

PCLK. FCLK 1 ICLK [\ 3= & N foeue =12 Frerc =12 fieux .

FCLK F1 ICLK Z [BfF7E—E FIAAI R &, "HRYE DQS ) DLLSTEP {8
W e AL I R

i A REE
4-14 IDES4_MEM 3% R E

D —»
ICLK ——|
FCLK —»
PCLK ——>|
IDES4_MEM > Q2
WADDR —/3—>
RADDR —/3—>

CALIB —

RESET —
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ImOT4E
£ 4-20 IDES4_MEM #0148
it 1 44 /0 it
D Input IDES4_MEME 4 N5 5
ICLK Input IR S, K HDQSHEHLDQSRI0.
FCLK Input [EBE R L TN RS
PCLK Input EXE RPN RS
WADDRJ[2:0] | Input HHihEE S, REDQSHERIWPOINT.
RADDR[2:0] Input B S, R EHDQSHEHRPOINT.
CALIB Input ;ZALIB%%', F TR 55 3R 0, =R
RESET Input AL EAANG T, mHETA R
Q3~Q0 Output IDES4_MEM# #4155
SENAR
%% 4-21 IDES4_MEM &8 /48
¥4 HUE G NN i3
GSREN "false", "true” | "false" Ja AR EAIGSR
LSREN “false", "true" | "true" Ja AR SE TRESET
FEREAN

® |DES4 MEM ¥dat A\ D 7] Bk H IBUF, 40T IODELAY fRbk
K H H4 DO;

® |CLK 7>k H DQS #Hf{) DQSRIO:;

® WADDR[2:0]7 3k H DQS i WPOINT;

® RADDR[2:0]7 ¥ [ DQS HiHft) RPOINT.

[FiEHE
Verilog #i4k.

IDES4_MEM ides4_mem_inst(

.Q0(q0

.D(d),

),

ICLK(iclk),
FCLK(fclk),

60(114)




4 Ny g g 4.2 DDR 4 N2 4

.PCLK(pclk),
WADDR(waddr{2:0]),
.RADDR(raddr[2:0]),
.CALIB(calib),
.RESET((reset)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
Vhdl i1k
COMPONENT IDES4_MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true"
);
PORT(
QO:0UT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
D:IN std_logic;
ICLK:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
WADDR:IN std_logic_vector(2 downto 0);
RADDR:IN std_logic_vector(2 downto 0);
CALIB:IN std_logic;
RESET:IN std_logic
);
END COMPONENT,
uut:IDES4_MEM
GENERIC MAP (GSREN=>"false",
LSREN=>"true"
)
PORT MAP (
Q0=>q0,
Q1=>qf1,
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Q2=>q2,
Q3=>q3,

D=>d,
ICLK=>iclk,
FCLK=>fclk,
PCLK=>pclk,
WADDR=>waddr,
RADDR=>raddr,
CALIB=>calib,
RESET=>reset

);

4.2.10 IDES8_MEM

UG289-2.1.5

RENER
IDES8_MEM (1 to 8 Deserializer with Memory) i {6 DhRE) 1:8 £ I
s, nSEI A AR ATG 8 AT .

B
£ 4-22 IDES8_MEM & F 28t
Ktk 5 s
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
JREL®(Arora) | GW2AN GW2AN-55C
F Ik GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
IngEHEAR

IDES8_MEM SZH 1: 8 Hf a4,y i s 78 [ — I il s s ik 25
FPGA &% . ZfF CALIB %4 H BRI, kb EEFeir—~0n, #
N\ G, i ok SR A RT A ARl . 5 IDES8 ANF],
IDES8_MEM 7 AL DQS ffH, HA, ICLK#E#H: DQS ftifE 5
DQSR90, HR#E ICLK Wi ek #4514 A\ IDES8_MEM; WADDR[2:0]
%3 DQS K {55 WPOINT; RADDR[2:0]i%4% DQS Kt s 5
RPOINT.

PCLK. FCLK H ICLK [ & N: foowe =4 frowe =14 fiei ,

FCLK 1 ICLK Z [AJf#7E — € HIAHAL K &, AT HR4E DQS 1) DLLSTEP 18
i E AL AR
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mAOREE
& 4-15 IDES8_ MEM i ==&

D —
ICLK ———>f ——» QO
—— Q1
FCLK ——>
—— Q2
PCLK —» —— Q3
IDES8_MEM |, o4
WADDR ——/—>
3 ——> Q5
RADDR ——/—> > Q6
3 ——> Q7
CALIB —
RESET ——»
iw O 4R
%% 4-23 IDES8_MEM O /T48
i 44 I/0 iR
D Input IDES8_MEM #H#fii N 155
ICLK Input IS, Sk HDQSHEEIDQSR0
FCLK Input RN E T
PCLK Input ERLREE TP RS
WADDRJ[2:0] | Input HHhE S, K EDQSHEKIWPOINT
RADDR][2:0] | Input FeHihbE S, SREDQSHLLIRPOINT
CALIB Input CALIBfE 5, HT %5 EARIT, &A%
RESET Input S ENMBNGES, ST
Q7~Q0 Output IDES8_MEM %ii i {5 5
SHNER
%% 4-24 IDES8_MEM £¥+44
ZH 4 HBUEE ERINE Eiiipa
GSREN "false", "true" | "false" A AR E LGSR
LSREN "false", "true" | "true" Ja A E A RESET
AN

® |DES8 MEM (1#idE4 A\ D T E#k H IBUF, 4l IODELAY bk

KHHAih DO.

UG289-2.1.5

63(114)




4 Ny g g 4.2 DDR 4 N2 4

® ICLK 7k DQS #iskf) DQSR90.
® \WADDRI[2:0]7 K H DQS #Ht[#] WPOINT.
® RADDR[2:0]7% Kk H DQS #itkff) RPOINT.
[RiEHIE
Verilog %4k :
IDES8_MEM ides8 mem_inst(
.QO(qO)

: (d),
ICLK(iclk),
.FCLK(fclk),
.PCLK(pclk),
WADDR(waddr{2:0]),
.RADDR(raddr[2:0]),
.CALIB(calib),
.RESET (reset)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
Vhdl 4t
COMPONENT IDES8 MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true"
);
PORT(
QO:0UT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
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Q4:0UT std_logic;
Q5:0UT std_logic;
Q6:0UT std_logic;
Q7:0UT std_logic;
D:IN std_logic;
ICLK:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
WADDR:IN std_logic_vector(2 downto 0);
RADDREIIN std_logic_vector(2 downto 0);
CALIB:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:IDES8_MEM
GENERIC MAP (GSREN=>"false",
LSREN=>"true"
)
PORT MAP (
Q0=>q0,
Q1=>q1,
Q2=>q2,
Q3=>q3,
Q4=>q4,
Q5=>q5,
Q6=>q6,
Q7=>q7,
D=>d,
ICLK=>iclk,
FCLK=>fclk,
PCLK=>pclk,
WADDR=>waddr,
RADDR=>rad(dr,
CALIB=>calib,
RESET=>reset
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);
4.3 DDR =\ iiHi24E

4.3.1 ODDR
[RENER
ODDR(Dual Data Rate Output), SZHXUAE s 3 240 H
IheesEk

ODDR #3, HT M FPGA fefH 4t fm iR 55. HH Q0N
XUEER SR, Q1 HT QO By IOBUF/TBUF i) OEN {55
ODDR #4HHE K W1 4-16 Prax, WP WA 4-17 .

[ 4-16 ODDR iZiEEE

T B L e :
D1= D 1 D Q D
' DFF DFF T DFFT |2 . J
| i1
o Mux2 = Q0
l CIK CIK CIK SEL :
Do= : - DFFt oD pFFt }& D DFFN 4 JQ I
I
CLK= e _ -
ir - o IRI-DDRX1 |
*CSK LC;K I& Iu_ |i |
TXo—+2— brrt [© DFFt 19D f peevy |90 | prrr |2 wof muxe Q1
| SE |
e 'j_ —
4-17 ODDR K FF[E
1 2 3 4 5 6 7 8
L FLf LfF L fFLfFLf L4

D0 —— oA ¥ Do E ¥ DOC ¥ DOD ¥

D1 ———— Dpia % DB ¥ DiC ¥ DD ¥

TX 4{ TH_A >{ TH_B >{ TH_C >{ TH_D >{

a1 e POl =T { T A W THB % THC ¥ T®D ¥

ar THOLK_POL = 1'b1 {_Txa M B ¥ Txe XD X
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i A REE

[#] 4-18 ODDR ## O ==E

CLK ——> 00
D1 —» —>
DO ) ODDR o1
X ——>
wON48
%% 4-25 ODDR #0748
M4 110 ik
DO, D1 Input ODDRE NG =5
TX Input B TRI-DDRX14:Q1
CLK Input MG 5
Qo0 Output ODDR % E 5
o1 Output ODDR=ZfEgReiEm 55, "IEHQOfTIE
fIIOBUF/TBUFF{OEN/S 5 %
SN B
%R 4-26 ODDR ¥ T4
ZH 4 H A8 Yo BNE iR
Q1 % I e AR 4
TXCLK_POL 1'b0, 1'b1 | 1'b0 ® 1'b0:Q1 LFHifth
® 1'b1:Q1 R4
INIT 1'b0 1'b0 ODDR%i H 1) 46 BUE
FESEA N

® QO "HFER: OBUF, &t

® Q1 Fi%EH: QO Fri%f IOBUF/TBUF ) OEN (55, miEZ

[RiEfI

LA E ARSI G, T LS

AIZ% 5 1P
Verilog #l4k.:
ODDR uut(
.Q0(Q0),
Q1(Q1),
.DO(DO),

UG289-2.1.5

IODELAY i 45z H 5 A v I Do

i IP Core Generator T E.r=4:, HAk
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.D1(D1),

TX(TX),

.CLK(CLK)
);
defparam uut.INIT=1'bO0;
defparam uut. TXCLK_POL=1"b0;

Vhdl 4k,
COMPONENT ODDR
GENERIC (CONSTANT INIT: std_logic:="0";
TXCLK_POL:bit:='0'

PORT(
QO:0UT std_logic;
Q1:0UT std_logic;
DO:IN std_logic;
D1:IN std_logic;
TX:IN std_logic;
CLK:IN std_logic
);
END COMPONENT;
uut:ODDR
GENERIC MAP (INIT=>'0",
TXCLK_POL=>'0'

PORT MAP (
QO0=>Q0,
Q1=>Q1,
DO0=>D0,
D1=>D1,
TX=>TX,
CLK=>CLK
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4.3.2 ODDRC
[RiENT R
ODDRC(Dual Data Rate Output with Asynchronous Clear)5 ODDR
THRESRML, SCBIXUE RSt , RN B 50 B AL RE.
TheEdmid

ODDRC #5, HT M FPGA # &R AR5 5. Hd QoA
M HEEEEm T, Q1 T Q0 %) IOBUF/TBUF ¥ OEN {55, HiZ
HAE A 4-19 FTR

4-19 ODDRC iZ381EHE
. - 1
| cik CIK @ :
DI F2 prrct D orrct |20 f peetr [Q |
CLEAR Lci s e o
= ! Py . 1 mux2 9:—D Qo
ICLK CLK Iﬂﬁ_ SEL |
DO orret 2D | et [2 o DFNCd |2 I
|CLE/3R CLEAR CLEAR |
| d 1 1
ke r——er—e—————————————-—-—-
[ o « TRI-DDRX1 |
:CLK |_cus_ 1 |
TX= |D prrct [ orret (20 peeney 22 | oreer o] mue (Ao Q1
CLEAR CIEAR CLEAR] CIEAR SELl [
! F — & — [— |
B e ——————————— J
mOREE
& 4-20 ODDRC i Ox~=E
CLK ——»
CLEAR ——>
——» 00
DL —> ODDRC Q
DO — — Q1
X —>
wmON4E
%% 4-27 ODDRC #OMT48
i 1 44 I/O iR
DO, D1 Input ODDRC ##zfi N5 5
X Input JEIITRI-DDRX17= A4 Q1
CLK Input RN RS
CLEAR Input FREFEMANE S, FHEPAY
Qo Output ODDRC ##i i i 5 5
o output ODDRC =#&ffigefztilim (5, mEREQOMT
ZEMIOBUF/TBUFINOEN R 5, Bia=
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SRNAR
% 4-28 ODDRC &¥N+43
ZH 4 B vE ERINE iR
QL fay H B A P 2 i
TXCLK_POL 1'b0, 1'b1 1'b0 ® 1'b0:Q1 LA
® 1'b1:Q1 N4
INIT 1'b0 1'b0 ODDRCHi i 1147146 HUE
AN

e QO FE##EH: OBUF, Hi&id IODELAY iy Hag A 1 DI,
o Q1 FiEH QO FTiEN) IOBUF/TBUF 17 OEN 155, Hi&7S.
REBIL

Al DA B ek R iE, tha] LLilid IP Core Generator T. B /74, HAK
%5 IP A,

Verilog 4.
ODDRC uut(
.Q0(Q0),
Q1(Q1),
.DO(DO0),
.D1(D1),
TX(TX),
.CLK(CLK),
.CLEAR(CLEAR)
);
defparam uut.INIT=1'b0;
defparam uut. TXCLK_POL=1'b0;
Vhdl 4t
COMPONENT ODDRC
GENERIC (CONSTANT INIT : std_logic :='0";
TXCLK_POL : bit :='0'

PORT(
QO:OUT std_logic;
Q1:0UT std_logic;
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DO:IN std_logic;
D1:IN std_logic;
TX:IN std_logic;
CLK:IN std_logic;
CLEAR:IN std_logic
);

END COMPONENT;
uut:ODDRC
GENERIC MAP (INIT=>'0',

TXCLK_POL=>'0'

PORT MAP (
Q0=>Q0,
Q1=>Q1,
DO0=>D0,
D1=>D1,
TX=>TX,
CLK=>CLK,
CLEAR=>CLEAR

);

OSER4 (4 to 1 Serializer)y 4 £ 3474\ 1 A7 B 175 H AL 2.

OSER4 155X, SZEl4: 1 HEF#, Hrf QO iy OSER4 #¥ & 174
i, Q1 FHT QO fri% ) IOBUF/TBUF f#] OEN {25 .
IOBUF/TBUF (1) OEN ¥ ANz #il{5 5, 7T LAFRIEFE s DO~D3 —jiiL & il
DDR. TX0/TX1 #it TRI-DDRX2 %t & Q1 i#4z IOBUF/TBUF ] OEN 15
5, DO~D3 £ ODDRX2 #iHi A QO i%#2 IOBUF/TBUF %dstm AN |, %
HIFFAR N DO, D1, D2, D3. ZHHEEWIE 4-21 FiR.

TX0/TX1 ~
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[&] 4-21 OSER4 iBiE1EE]

rax| TRI-DDRX2

PCLKDI PCLK
FCLK 1 = OEN
ODDRX2 |12 ! ° _ po
RESETOq i |
DO~D3 DiD: : TBUF
| 4
L |

v . f =1/2 f
PCLK i i FCLK it Tro =¥ 2feeuc
RPN

4-22 OSER4 i OREE

TX1~TX0 ——— > QO
FCLK ——» OSER4
PCLK ——» > Q1

RESET ——>»

IO T8
#% 4-29 OSER4 i A/ 48
I 4 110 EiiTpa
D3~D0 Input OSERAHIEMI NG &
TX1~TXO0 Input i TRI-DDRX2/4:Q1
FCLK Input EER NG T
PCLK Input BRI TN RS
RESET Input S EARMNGES, =HRTA .
QO Output OSER4%#a%i {5 5
o1 Output QSER4E%¥@%‘E§‘§%‘J§@EHL§ ;‘%‘ ﬂﬁfﬁQoﬁﬁ
EMIOBUF/TBUFHIOEN(E 5, &7,
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BYNA
3 4-30 OSER4 BHINT 4R
ZH 4 A Vi NN e R
GSREN “false”, "true" | "false" B2 RBAIGSR
LSREN "false", "true" | "true" & A S [ RESET
Q1 %yt I AR P 42 |
TXCLK_POL | 1'b0, 1'b1 1'b0 ® 1'bO:Hudfi LA
® 1'b1:HE TR
OSER4 ¥i#ftd_up0/1 i 5% 4% il
® "false" d_up1 Lt d upO #E/i—
HWL "false", "true" | "false" A JE
® "true":d_up1 Al d_upO I FEAH
I]
EREEHN
® QO r H#:%H: OBUF, kil IODELAY #iHuiZ gz 4 N\t 1 DI,
® Q1 Fi&EH: QO friER IOBUF/TBUF 1¥) OEN {55, &=
FIEHIL
A DL B4k J5E, el LLETd IP Core Generator T H/=4:, HAk
A% 5 PR
Verilog k.
OSER4 uut(
.Q0(Q0),
.Q1(Q1),
.DO(DO0),
.D1(D1),
.D2(D2),
.D3(D3),
.TX0(TXO0),
TIX1(TX1),
.PCLK(PCLK),
.FCLK(FCLK),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
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defparam uut. HWL ="false";
defparam uut. TXCLK_POL =1'b0;

Vhdl #i4k.:

COMPONENT OSER4

GENERIC (GSREN:string:="false";

LSREN:string:="true";
HWL:string:="false";
TXCLK_POL:bit:='0"

PORT(
QO:0UT std_logic;
Q1:0UT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
D3:IN std_logic;
TXO:IN std_logic;
TX1:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut: OSER4

GENERIC MAP (GSREN=>"false",
LSREN=>"true",
HWL=>"false",
TXCLK_POL=>'0'

PORT MAP (
Q0=>Q0,
Q1=>Q1,
DO0=>D0,
D1=>D1,
D2=>D2,
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D3=>D3,
TX0=>TXO0,
TX1=>TX1,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET

);

4.3.4 OSERS
[RENER
OSERS8(8 to 1 Serializer)y 8 fr HATHIA 1 A H 475 H I R AL AR
IhseER

OSERS8 #5{, =¥l 8:1 JFH 4k, H Q0 A OSERS %4 #1751
H, Q1 AT QO Fri%f IOBUF/TBUF [f] OEN 125, @ HHE & K] 4-23 fip
Mo

[ 4-23 OSERS iZiBiEE

TX0~TX3 &=

rax| TRI-DDRX4

PCLKD'I" PCLK
FCLKD: —1 = OEN
[ reser]  ODDRX4 L« °— po
RESETET—¢— I
~ —cl s D I TBUF
DO~D7 7 I

PCLK i %t FCLK 40 ggiiiiasic, o =44 feau
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imOREE
& 4-24 OSERS i 7<= &
D7~D0
TX3~TX0 ——— > QO
FCLK ——» OSERS
PCLK ——» > Q1
RESET — >
w48
£% 4-31 OSERS #{ONT48
Ui 144 110 ik
D7~D0 Input OSERS8 s N 155
TX3~TX0 Input I TRI-DDRX4/ Q1
FCLK Input RN G T
PCLK Input TN T
RESET Input ARG T, mHETA R
Qo0 Output OSERS # a4 i {55
o1 Output OSERS =AM AR S i: ﬂﬁ.?ﬁgo
B MIOBUF/TBUFFIOENTS 5, Bia =S
SENAR
%% 4-32 OSERS H T 4A
4 HUETE BONME | fk
GSREN “false", "true" | "false" Ja AR EALGSR
LSREN “false", "true" | "true" Ja AR S T RESET
QX % HH IR A ek 42 1
TXCLK_POL | 1'b0, 1'b1 1'b0 ® 1'bO:##E bIHE%
® 1'b1:Edl
OSERS ##id_up0/1 i 55 £ 4%
® 'false":d_up1 kb d_upO 2R —
HWL “false", "true" | "false" A
® ‘"true":d_up1 1 d_upO i /7 4H
I
AN

® QO " E##H# OBUF,

40 IODELAY #RBiEf2 Hodm N 1 DI
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® Q1 FHi%EH: QO AR IOBUF/TBUF (1 OEN {55, a7
JRIEBIL

Al DL E sk 5 iE, WAl LLEE IP Core Generator T. B 774, HAik
A% 5 P,

Verilog #i4k.:
OSERS uut(
.Q0(Q0),
.Q1(Q1),
.DO(DO),
.D1(D1),
.D2(D2),
.D3(D3),
.D4(D4),
.D5(D5),
.D6(DB6),
.D7(D7),
.TX0(TXO0),
TX1(TX1),
.TX2(TX2),
.TX3(TX3),
.PCLK(PCLK),
.FCLK(FCLK),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
defparam uut. HWL ="false";
defparam uut. TXCLK_POL =1'b0;
Vhdl #i4k.:
COMPONENT OSERS
GENERIC (GSREN:string:="false";
LSREN:string:="true";
HWL:string:="false";
TXCLK_POL:bit:='0'
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PORT(
QO:0UT std_logic;
Q1:0UT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
D3:IN std_logic;
D4:IN std_logic;
D5:IN std_logic;
D6:IN std_logic;
D7:IN std_logic;
TXO:IN std_logic;
TX1:IN std_logic;
TX2:IN std_logic;
TX3:IN std_logic;
FCLK:IN std_logic
PCLK:IN std_logic
RESET:IN std_logic
);
END COMPONENT;
uut:OSER8
GENERIC MAP (GSREN=>"false",
LSREN=>"true",
HWL=>"false",
TXCLK_POL=>'0'

PORT MAP (
QO0=>Q0,
Q1=>Q1,
D0=>DO0,
D1=>D1,
D2=>D2,
D3=>D3g,
D4=>D4,
D5=>D5,
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D6=>D6,
D7=>D7,
TX0=>TXO0,
TX1=>TX1,
TX2=>TX2,
TX3=>TX3,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET

)i

4.3.5 OSER10
[RENT4A
OSER10(10 to 1 Serializer)y 10 Az HATHIA 1 A7 547 H ) 4G485
IheesaA

OSER10 #i5X, ¥l 10:1 I, PCLK @ ¥ H FCLK /4343,
fPCLK :]/5 fFCLK .

wOREE

[# 4-25 OSER10 i A~ EE

FCLK ——>»
OSER10 — » Q
PCLK ———»

RESET —»|

IO T8
£ 4-33 OSER10 ¥ M43
i 144 110 ik
D9~DO Input OSER10 ##li4i N\ E 5
FCLK Input D P E 5
PCLK Input ESE DN RS
RESET Input A EAMANE S, mHEA R
Q Output OSER10 ##a4i 15 5
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BENE
%% 4-34 OSER10 &8 N+48

ZH % H A8 Yo BNE P

GSREN "false", "true" "false" Ja AR EAIGSR

LSREN “false", "true" "true" Ja A H# B AT RESET
FERERL

Q "] B4 OBUF, 54 it IODELAY #ibeiz: Hifg N 1 DI,

REiEFIE

A DA E AL JRAE, tn] DLl
%% 5 IPEH.

Verilog k.
OSER10 u
.Q(Q),

.DO(DO),
.D1(D1),
.D2(D2),

ut(

.D3(D3),

.D4(D4),

.D5(D5),
.D6(D6),

.D7(D7),

.D8(D8),

.D9(DY),
PCLK(PCLK),
FCLK(FCLK),
RESET(RESET)

);

defparam uut. GSREN="false";
defparam uut.LSREN

Vhdl #4L.:

COMPONENT OSER10

="true";

it IP Core Generator T. B /=4, HAk

GENERIC (GSREN:string:="false";

LSREN:string:

="true"
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PORT(
Q:OUT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
D3:IN std_logic;
D4:IN std_logic;
D5:IN std_logic;
D6:IN std_logic;
D7:IN std_logic;
D8:IN std_logic;
D9:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:OSER10
GENERIC MAP (GSREN=>"false",
LSREN=>"true"

PORT MAP (
Q=>Q,
D0=>DO,
D1=>D1,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
D6=>D8,
D7=>D7,
D8=>D8,
D9=>D9,
FCLK=>FCLK,
PCLK=>PCLK,
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RESET=>RESET
);
4.3.6 OVIDEO
[RiBH 4R

OVIDEO(7 to 1 Serializer)ly 7 AL 3:ATHI N 1 A7 54T i H B H AL 25

Theesid
ovmeo Bk, 9L 71 3RS, PCLK B t FCLK 493575
Focik :]/3'5 Feei o

ImOREE

4-26 OVIDEO iz OR~EE

D6~D0 ——)

FCLK —»

OVIDEO —» 0Q
PCLK ——

RESET —

w48
£z 4-35 OVIDEO #0143
Ui 144 /0 EiiTpa
D6~DO0 Input OVIDEO# #4155
FCLK Input D I B 5
PCLK Input ESEI RPN RS
RESET Input FAEMMANGE T, EHEFARL
Q Output OVIDEOH ¥4 th 15 5
SHNE
2% 4-36 OVIDEO ¥ N4
ZH 4 BB VG NN Eif i)
GSREN "false”, "true" "false" Ja AR 2 ALGSR
LSREN "false", "true" "true" Ja A Z A7 RESET
AN

Q T %R OBUF, (45T IODELAY fEblid 8 5 A\ 1 DI,

UG289-2.1.5
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[REBIE
A LB Bk JFiE, WAl LL@id IP Core Generator T H =4, HAk
A% 5 PR,
Verilog #i4k.:
OVIDEO uut(
.Q(Q),
.DO(DO),
.D1(D1),
.D2(D2),
.D3(D3),
.D4(D4),
.D5(D5),
.D6(DB6),
.PCLK(PCLK),
.FCLK(FCLK),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";

Vhdl #il4k.:
COMPONENT OVIDEO
GENERIC (GSREN:string:="false";
LSREN:string:="true"

PORT(

Q:OUT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
D3:IN std_logic;
D4:IN std_logic;
D5:IN std_logic;
D6:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
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RESET:IN std_logic
);
END COMPONENT;
uut:OVIDEO
GENERIC MAP (GSREN=>"false",
LSREN=>"true"
)
PORT MAP (
Q=>Q,
D0=>D0,
D1=>D1,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
D6=>D6,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET
);
4.3.7 OSER16
BB
OSER16(16 to 1 Serializer)Jy 16 £ 34741 1 A7 8 474 th 10 26 4,28
gz A
2= 4-37 OSER16 & F 2845
F Ik #5 A
GWIN GW1N-1S, GW1N-9, GWIN-9C, GWIN-2, GW1N-1P5,
GW1N-2B, GW1N-1P5B
B GWINR | GWINR-9, GWINR-9C, GWINR-2, GWINR-2B
(%L';;eBee@) GWINS | GWINS-4, GWINS-4C
GWINSER | GWINSER-4C
GWINSR | GWINSR-4, GWINSR-4C
IhgEHER

UG289-2.1.5

OSER16 =, =¥l 16:1 JeE . PCLK % 1 FCLK /3 #iskis

fPCLK =

1/8 fFCLK °
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mAOREE
[&] 4-27 OSER16 i QR E=E

D15~D0 ——

FCLK ——»

OSER16 —» Q
PCLK ——

RESET ——»

wONE
< 4-38 OSER16 ¥ (I +43
Ui 44 110 iR
D15~D0 Input OSER16%# I N5~
FCLK Input RN E T
PCLK Input B TN RS
RESET Input REEMRNES, mETAEM
Q Output OSER16%f i 15 5
SHNE
%% 4-39 OSER16 ¥ /T+48
¥4 B EYE BRINE Eiti3a
GSREN “false", "true" | "false" A2 REAGSR
LSREN "false", "true" | "true" Ja A E (I RESET
RN
Q 7] B % OBUF, EiZ it IODELAY i+ Him A [ Dl
[FiEHIL

] DLE s R iE, el L@ IP Core Generator T.H =4, Ak
%% 5 IPiA.

Verilog #i4k.:
OSER16 uut(
.Q(Q),
.DO(DO),
.D1(D1),
.D2(D2),
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.D3(D3),
.D4(D4),
.D5(D5),
.D6(DB6),
.D7(D7),
.D8(D8),
.D9(D9),
.D10(D10),
.D11(D11),
.D12(D12),
.D13(D13),
.D14(D14),
.D15(D15),
.PCLK(PCLK),
.FCLK(FCLK),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
Vhdl #i4k.:
COMPONENT OSER16
GENERIC (GSREN:string:="false";
LSREN:string:="true"

PORT(

Q:OUT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
D3:IN std_logic;
D4:IN std_logic;
D5:IN std_logic;
D6:IN std_logic;
D7:IN std_logic;
D8:IN std_logic;
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D9:IN std_logic;
D10:IN std_logic;
D11:IN std_logic;
D12:IN std_logic;
D13:IN std_logic;
D14:IN std_logic;
D15:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut: OSER16
GENERIC MAP (GSREN=>"false",
LSREN=>"true"

PORT MAP (
Q=>Q,
D0=>DO,
D1=>D1,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
D6=>D6,
D7=>D7,
D8=>D8,
D9=>D9,
D10=>D10,
D11=>D11,
D12=>D12,
D13=>D13,
D14=>D14,
D15=>D15,
FCLK=>FCLK,

UG289-2.1.5 87(114)




4 Ny g g 4.3 DDR =% 12 4

PCLK=>PCLK,
RESET=>RESET
);

4.3.8 ODDR_MEM

[RENER
ODDR_MEM (Dual Data Rate Output with Memory), =ZIi+7 memory
PR XA A T 5
&R
% 4-40 ODDR_MEM iEA&E 4
Kk EY ] At
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
GW2AN GW2AN-55C
J=EE® (Arora)
GW2AR | GW2AR-18, GW2AR-18C
GW2ANR | GW2ANR-18C
Ihaesid

ODDR_MEM #&5X,, M FPGA &4 54 s %{5 5. 5 ODDR
AF, ODDR_MEM 7 # it & DQS f# 1], TCLK % DQS K% ifE 5
DQSWO 5 DQSW270, HHE4E TCLK I b E %4 . ODDR_MEM %
. ODDR_MEM [ QO AR5 EF £t , Q1 HT Q0 FriZ
IOBUF/TBUF () OEN {55 . HiZ4EAE K& 4-28 Fion.

4-28 ODDR_MEM iZ3E1E[E]

|
|
PCLK > 1o o Lo L |
D1= = DFFC T D DFFct |2 D DFFCT |2 |
RESET = L el cem Lo
: > 1 muxz 9:—D Qo
: CIK CIK c SEL |
bo= [ ) orrct (S—L orret [0 | pepicy o [
ICLEAR J.M CIEAR I
K= — — —. -
r . +_TRI-MDDRX1, |
: oIl CIK 11 |
TX=> = orrct [ orrct {20 1 pepved [P 1 orrer [ wf mue Q1
ICLEAR CLEAR CLEAR] CIEAR SEU I
' ¢ ¢ [
I TXCAK_POL d

PCLK Al TOLK f{fize e & y: ok = Trewk

PCLK Al TCLK Z [a)fF4E—E AR R, AIH$E DQS ) DLLSTEP
{EF1 WSTEP 1B i€ iZ AN < R .
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wmOREE
& 4-29 ODDR_MEM O R=E
D1~-DO0 ——
TX ———» Q0
TCLK ——> ODDR_MEM o1
PCLK —— >
RESET ——— >
wON4E
% 4-41 ODDR_MEM #0143
A4 I/O ik
D1~D0 Input ODDR_MEM ##EHNE 5
TX Input it TRI-MDDRX17%4Q1
NS S, K EDQSHIELDQSWO Bk
TCLK Input DQSW270
PCLK Input ESE R TPN RS
RESET Input S RMMANG S, SHEFER
QO Output | ODDR_MEM ¥ #5%i {5 5
Q1 outbut ODDR_MEM =& ezl S, mliEREQO
P Fi % (fIOBUF/TBUFIOEN/S &, iz
SRNE
% 4-42 ODDR_MEM ¥ /43
SH 4 H A8 o BME | iR
GSREN dalse”s | falser | 4R H11GSR
LSREN I?LIJSee “true” | J3 FACHIE AT RESET
Q1 % H I B AR 1 2
TXCLK_POL 1'b0, 1'b1 1'b0 ® 1'b0: ¥ LT
® 1'b1:EulE T M4 H
TCLK RJFiEHF
TCLK_SOURC | "DQSW", "DQSW ¢ DDQ%SV\\’/%: KE DQS fHH]
E "DQSW270" | " N
® DQSW270": 3k 4 DQS HH 1]
DQSW270
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EREEAN
® QO " H#i%#: OBUF, mkZil IODELAY #ibuid sz 4 N\ it 1 DI,
® Q1 Fi&EH: QO FrifE IOBUF/TBUF 1¥) OEN {55, &=
® TCLK #kH DQS L) DQSWO &% DQSW270, JFfACE XM 1S
[REHIHE
Verilog #i4k.:
ODDR_MEM oddr_mem_inst(
.Q0(q0),
Q1(q1),
.D0O(d0),
.D1(d1),
TX(tx),
.TCLK(tclk),
.PCLK(pclk),
.RESET (reset)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
defparam uut. TCLK_SOURCE ="DQSW";
defparam uut. TXCLK_POL=1'b0;
Vhdl #i4k.:
COMPONENT ODDR_MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true";
TXCLK_POL:bit:='0";
TCLK_SOURCE:string:="DQSW"
);
PORT(
QO:OUT std_logic;
Q1:0UT std_logic;
DO:IN std_logic;
D1:IN std_logic;
TX:IN std_logic;
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TCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic

);
END COMPONENT;
uut: ODDR_MEM

GENERIC MAP (GSREN=>"false",

)
PORT MAP (

Q0=>q0,
Q1=>q1,
D0=>d0,
D1=>d1,
TX=>tx,
TCLK=>tclk,
PCLK=>pclk,

RESET=>reset

)i

4.3.9 OSER4_MEM

UG289-2.1.5

JRIBT R

LSREN=>"true",
TXCLK_POL=>'0',
TCLK_SOURCE=>"DQSW"

OSER4_MEM(4 to 1 Serializer with Memory) 5 774 ThRE ) 4:1 I H
Hods, TISEEL 4 ALIRATI 1 R AT

B
£ 4-43 OSER4_MEM 3& F 284
F Ik Y| =
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
JSEE® (Arora) | GW2AN GW2AN-55C
F Ik GW2AR GW2AR-18, GW2AR-18C
GW2ANR | GW2ANR-18C
IhgesEiR

OSER4 _MEM iz, SzH 4. 1IfHh##. 5 OSER4 KA,
OSER4_MEM FHZE [l & DQS {4, TCLK % DQS %5 DQSWO0
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ot DQSW270, HAR¥HE TCLK IR £kt £dis M OSER4_MEM it .
OSER4_MEM #] QO R&ds 175t , Q1 T QO FriZER) IOBUF/TBUF
] OEN 155 . HZHAEK WK 4-30 frs.

4-30 OSER4_MEM iB4BtEE
T T T T T T T~ 1
| OSER4_MEM :
|
TX0,TX 1ot |
: 2 PCLK |
| FCLK I
I TRI-MDDRX2 H
| TCLK |
I
: RESET] |
| |
I
PCLK D_:,. PCLK |
FCLK l:l ® FCLK I
I TCLK IQO ,\‘.ﬁN
TCLK =y ODDRX2 i 'l/o DO
RESETD:_.@ I TBUF
, D
DO~D3 = |
L _ 4 = .
PCLK. FCLK # TCLK 4% & A Focik :]/2 Feeix :]/2 Frewc .
FCLK A1 TCLK Z [AIfF/E— € HIMAI R &R, AR #E DQS 1) DLLSTEP
{EFT WSTEP B/ € 1ZARNL R R .
imOREE
4-31 OSER4 MEM iz O=EHE
D3~-D0 ——
TX1~TX0
TCLK ——» —» QO
OSER4_MEM
FCLK ——» - » Q1
PCLK — >
RESET —»
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wONT4A
%% 4-44 OSER4_MEM A48
04 1/O ik
D3~D0 Input OSER4_MEM NG5
TX1~TXO0 Input i#id TRI-MDDRX27%4:Q1
NG S, K EDQSH I IDQSWO,
TCLK Input DOSW270
FCLK Input R B NE S
PCLK Input ERE TN RS
RESET Input SR BMNGES, SHEFER
Qo0 Output OSER4_MEM ¥t (55
OSER4_MEM =ZAf ezl b 55, nldEd:
Q1 OUPUt | 0 11 OBUFITBUFIUOENS &, Bk 2
SN B
%R 4-45 OSER4_MEM ¥/ 48
ZH 4 HUEYE R A ik
GSREN “false", "true" | "false" Ja 4R EAIGSR
LSREN "false", "true" | "true" Ja A E A RESET
Q1 % H I b AR 47
TXCLK_POL 1'b0, 1'b1 1'b0 ® 1'b0:##E EIHE%
®  1'b 1 N
TCLK RyFiEH
TCLK_SOURC | "DOSW" . ) ® "DQSW" kH DQS i
" " QSW DQSWO0
E DQSW270 .
® “DQSW270": 3k DQS #
Hi DQSW270
OSER4_MEM#i#&d_up0/1 i}
7 % &R 45 |
" W | ow " ® “false":d_up1 tt d_up0 2
HWL false", "true false A
® "true":d_up1 Al d_upO Kt
T
EEm

® QO n HEi%EH: OBUF, =it IODELAY HilitdsHam N 1 DI.
® Q1 F%EH: QO ATiEfA IOBUF/TBUF ) OEN 152, mEZS.

® TCLK %3k [ DQS 1 DQSWO0 5t DQSW270, F:HCLE WM 1S
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[REBIE
Verilog i1k,
OSER4_MEM oser4_mem_inst(
.Q0(q0
Q1 (q1)
(d0),
(d1),
.D2(d2),
.D3(d3),
.TX0(tx0),
TIXA(tx1),
.TCLK(tclk),
.FCLK(fclk),
.PCLK(pclk),
.RESET (reset)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
defparam uut. HWL ="false";
defparam uut. TCLK_SOURCE ="DQSW",
defparam uut. TXCLK_POL=1'b0;
Vhdl 4t
COMPONENT OSER4_MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true";
HWL:string:="false";
TXCLK_POL:bit:='0";
TCLK_SOURCE:string:="DQSW"
);
PORT(
QO:0UT std_logic;
Q1:0UT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
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4.3 DDR =% 12 4

UG289-2.1.5

D3:IN std_logic;
TXO:IN std_logic;
TX1:IN std_logic;
TCLK:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic
);

END COMPONENT;
uut:OSER4_MEM

GENERIC MAP (GSREN=>"false",
LSREN=>"true",
HWL=>"false",
TXCLK_POL=>'0',
TCLK_SOURCE=>"DQSW"

)

PORT MAP (

Q0=>q0,

Q1=>q1,

D0=>d0,

D1=>d1,

D2=>d2,

D3=>d3,

TX0=>tx0,

TX1=>tx1,

TCLK=>tclk,

FCLK=>fclk,

PCLK=>pclk,

RESET=>reset

);
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4.3.10 OSER8_MEM
[RiB4B

OSER8_MEM(8 to 1 Serializer with Memory) i fEfEh AR 8:1 Ff Hi %%
gk, TSI 8 ALIFATEE 1 ALERAT

B
< 4-46 OSER8_MEM & Fl 284
F Ik #75 R
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
JREL® (Arora) | GW2AN GW2AN-55C
F Ik GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
IngEREAR

OSER8_MEM #5, Sz 8:1 544, 5 OSERS AN[d],
OSER8_MEM F# & DQS f#/H, TCLK %% DQS %55 DQSWO0
ok DQSW270, HR#E TCLK HIR &Pk Ziis M OSER8_MEM #i i .
OSER8_MEM [t Q0 A##E & 17%i i, Q1 HT QO A%l IOBUF/TBUF
[t OEN {55 . HZAEHERI A 4-32 Frr.

[&] 4-32 OSERS_MEM iZ$B1EE

|
| OSERS_MEM |
|
TXOTX3 e |
: 4 PCLK l
| FCLK |Ql
| TRI-MDDRX4 H
| TCLK |
|
: RESET] |
| |
|
PCLK :: PCLK :
| FCLK
FCLK e I OEN
TCLK =7 ODDRX4 |Q° | °_ po
RESETE>—e-£5ET | o
. , D |
DO~D7 ¢ 7
| s '

PCLK. FCLK #l TCLK {2 & N foow =Y4 feei =1/4 Freue .

FCLK Il TCLK Z [AJ4£1E—E HIAIAI < &, WAR4E DQS f*) DLLSTEP
B A1 WSTEP {&ifi i€ #6755 R
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i A REE

[& 4-33 OSER8_MEM ¥ O ~=E

D7~D0 ————
TX3~TX0 ——

TCLK ——>»

FCLK >

PCLK

RESET >

OSER8_MEM

— > QO

- » Q1

i A T48
2% 4-47 OSER8_MEM i /43
I 44 110 g
D7~D0 Input OSER8_MEM # a5
TX3~TX0 Input i1t TRI-MDDRX4/4:Q1
TCLK Input E‘Qﬁ;&\?’?’;\?{f 5, KEADQSHIHDQSWO 1,
FCLK Input BN R N R
PCLK Input ESE R TPN RS
RESET Input SR EAMANG S, EHETARK
Qo0 Output OSERS8_MEM % 55
o1 Output OSER8_MEM Eiﬁﬁﬁ‘%%ﬁﬁﬁmﬁﬂ% %‘ A[ERZQO
FT%fIOBUF/TBUF{IOENTE 5, Bl
SHNE
£ 4-48 OSER8_MEM £¥/+48
¥4 HUE G NN Eif i)
GSREN "false”, "true" | "false" Ja AR 2 ALGSR
LSREN “false", "true" | "true" Ja A S RESET
Q1 iy H B B AR M 4
TXCLK_POL 1'b0, 1'b1 1'b0 ® 1'b0:# ¥ bt
® 1'b1:HHE FREUT
TCLK Rifik+%
TCLK_SOURC | "DQSW", | .pqy - ¢ E)DC%SWV\S: RE DS 151
E DQSW270
® DQSW270": k[ DQS #¥
Eefts DQSW270
HWL "false", "true" | "false" OSER8_MEM###d_up0/1 ff
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4 B AH Y ] BRIME A
J¥ 2R Z A5
® ‘"false": d_up1 tt d_upO 2
A —AN A 3
® ‘"true":d_up1 F1d_upO i
¥ AH[R]
EREAN

® QO ] H#ziER: OBUF, mi%id IODELAY #Huidsz Hoim A I DI,
® Q1 7% QO FriZE ) IOBUF/TBUF [¥] OEN (55, &=

® TCLK #kH DQS ) DQSWO & DQSW270, JFfACE XM 1S
%
[REGIHE
Verilog fifk.:
OSER8_MEM oser8_mem_inst(
.Q0(q0),
1(a1),
0(d0),
1(d1),
(
(

O 0o D

2(d2),
3(d3),

.D4 (d4),
.D5 (d5),

.D6 (d6),

.D7 (d7),
.TXO0 (tx0),
TX1 (tx1),
.TX2 (x2),
.TX3 (tx3),
.TCLK (tclk),
.FCLK (fclk),
.PCLK (pclk),
.RESET(reset)

)
o)

);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
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defparam uut. HWL ="false";
defparam uut. TCLK_SOURCE ="DQSW";
defparam uut. TXCLK_POL=1'b0;

Vhdl #4k :

UG289-2.1.5

COMPONENT OSER8_MEM

GENERIC (GSREN:string:="false";
LSREN:string:="true";
HWL:string:="false";
TXCLK_POL:bit:="0",

TCLK_SOURCE:string:="DQSW"

);
PORT(
QO:0UT std_logic;
Q1:0UT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
D3:IN std_logic;
D4:IN std_logic;
D5:IN std_logic;
D6:IN std_logic;
D7:IN std_logic;
TXO:IN std_logic;
TX1:IN std_logic;
TX2:IN std_logic;
TX3:IN std_logic;
TCLK:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic
);

END COMPONENT;
uut:OSER8_MEM

GENERIC MAP (GSREN=>"false",
LSREN=>"true",
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HWL=>"false",
TXCLK_POL=>'0',
TCLK_SOURCE=>"DQSW"

)

PORT MAP (

Q0=>q0,

Q1=>q1,

D0=>d0,

D1=>d1,

D2=>d2,

D3=>d3,

D4=>d4,

D5=>d5,

D6=>d6,

D7=>d7,

TX0=>tx0,

TX1=>tx1,

TX2=>tx2,

TX3=>tx3,

TCLK=>tclk,

FCLK=>fclk,

PCLK=>pclk,

RESET=>reset
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4.4 FERTHRLR

4.4.1 IODELAY

[RENAR

IODELAY(Input/Output delay )i A\ fii th 4B, 2 10 BB 65 19— 4>
A G FEAE S HL T
ThREsEIR

AN 10 #AL A IODELAY bk, mdtiift 128 (0~127) FhiEiRELE,
GW1N %741 FPGA HB [ IEIR I 8] £ 4 30ps, GW2A #7451 FPGA H.5 (1)
ZEIRIF A2 18ps. |ODELAY v H T I/O B N, (EASEEIR S
EH .

i AREE

& 4-34 IODELAY i AxR=E

DI ———»
SDTAP ——» ——» DO
IODELAY

SETN ———> ——>» DF
VALUE ———>»
wON4E
%% 4-49 IODELAY #O/T+42

Ui 44 110 Eliipu

DI Input B NG5

FEH NS T K
SDTAP Input ® 0: fNEFASLER

o 1. ZAUHEELERS

B A VAL (177 17

SETN Input ® 0 BENAERT;

® 1 J/biERT

VALUE N T FEHTI Zh A TR B BB, BNk S

VALUE Input N
P N —AMER B
Do Output | ¥ikiiifz
G ER BN, DAFR R B A Y 4 A ]
DF Output bR AL ARl IR AR [ under-flow
B over-flow
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BHNE

% 4-50 IODELAY $¥ /143

SR M A v FRIME ik
C_STATIC_DLY | 0~127 0 B A IEIN S5 K

[REBIL
Verilog #i4k.:
IODELAY iodelay_inst(
.DO(dout),
.DF(df),
DI(di),
.SDTAP(sdtap),
.SETN(setn),
.VALUE(value)
);
defparam iodelay_inst.C_STATIC_DLY=0;
Vhdl #i4k.:
COMPONENT IODELAY
GENERIC (C_STATIC_DLY:integer:=0
);
PORT(
DO:OUT std_logic;
DF:OUT std_logic;
DI:IN std_logic;
SDTAP:IN std_logic;
SETN:IN std_logic;
VALUE:IN std_logic
);
END COMPONENT;
uut:IODELAY
GENERIC MAP (C_STATIC_DLY=>0
)
PORT MAP (
DO=>dout,
DF=>df,

UG289-2.1.5 102(114)




4 Ny g g 4.4 G R

Di=>di,
SDTAP=>sdtap,
SETN=>setn,

VALUE=>value
);

4.4.2 IODELAYC
RENE
|IODELAYC(Input/Output delay )4 N it ER, & 10 BEH a4 1 —

OCIE Y S5 REETo
yTachrda
%% 4-51 IODELAYC EF&H

K £ B

, GWI1N GW1N-9C

/NEIE® (LittleBee®) GWINR GWINR-9C

IheeHaR

4> 10 #5674 IODELAYC ik, mitiifit 128 (0~127) FhitiRfd
B, 5 IODELAY AL, ¥hn7T ¥ Z i aEn A%, IODELAYC {XH T 1/10 %
B\, ARTHT /0O i .
wmAREE
4-35 IODELAYC igO~EE

DI ———
SDTAP ——>» ——— DO

SETN —>|
——> DF

VALUE > IODELAYC
DASEL[1:0—~—> — > DAO
DAADJ[1:0—+—>

IO T8
%% 4-52 IODELAYC i AN 43
it 11 44 /0 Eiiipay
DI Input HIMANGES
PN E A DK
SDTAP Input ® 0: JN#FSLER
® 1. ZAEELENS
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44 110 o
BB SN SE IS (17 ]
SETN Input ® O BEHNAERT;
® 1 /D IERS
VALUE Input ;&fﬁ?gjﬁﬁi&ﬁﬁﬂﬁi)ﬁ%ﬁwﬁ, AWK
DASEL[1:0] Input BT H DAOLE I 51 =X
DAADJ[1:0] Input A1 H DAOK XF DO ZE I
DO Output E LIRS
DAO Output BRI B A S
DF Output giﬁﬁﬁ F AR )2 B 2 15 funder-flow
BHNAR
& 4-53 IODELAYC 2843
ZH 4 HUE Y NN B
C_STATIC_DLY | 0~127 0 HASTEI 5 K]
® false: LE#Z% DA_SEL
DYN_DA _SEL “true”/"false” false o t%rifﬁjij?g{;?%%ygiilb
4 DAO ZEHT
DA SEL 2'b00~2'b11 | 2'b00 i A5 H DAOZE i B 5
[REGIHE
Verilog 4k
IODELAYC iodelayc_inst(
.DO(dout),
.DAO(douta),
.DF(df),
.DI(di),
.SDTAP(sdtap),
.SETN(setn),
VALUE(value),
.DASEL(dasel),
.DAADJ(daadj)
);
defparam iodelayc_inst.C_STATIC_DLY=0;
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defparam iodelayc_inst. DYN_DA_SEL="true";
defparam iodelayc_inst.DA_SEL=2'b01;
Vhdl i1k
COMPONENT IODELAYC
GENERIC (C_STATIC_DLY:integer:=0;
DYN_DA_SEL:string:="false";
DA_SEL:bit_vector:="00"
);
PORT(
DO:OUT std_logic;
DAO:OUT std_logic;
DF:OUT std_logic;
DI:IN std_logic;
SDTAP:IN std_logic;
SETN:IN std_logic;
VALUE:IN std_logic;
DASEL : IN std_logic_vector(1 downto 0);
DAADJ : IN std_logic_vector(1 downto 0)
);
END COMPONENT;
uut:IODELAYC
GENERIC MAP (C_STATIC_DLY=>0,
DYN_DA_SEL=>"true",
DA_SEL=>"01"
)
PORT MAP (
DO=>dout,
DAO=>dout,
DF=>df,
DI=>di,
SDTAP=>sdtap,
SETN=>setn,
VALUE=>value,
DASEL=>dasel,
DAADJ=>daad]
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4.4.3 IODELAYB

FIiBN4E
IODELAYB(Input/Output delay)#i \ i ZEF, 2 10 BbFT 5 —

NA] YR AR LE R TG .
&S
% 4-54 IODELAYB i&E i S&#

Ktk EYil P s

e GWIN fl\DN51|3N_2' GW1IN-1P5 GW1N-2B, GW1N-

. s

(LitleBee®)ZXIE iR GWINR-2, GWINR-2B

DheeHiA

A 10 #3404 IODELAYB ik, mtiifit 128 (0~127) FhIEiEHED
B, 5 |IODELAY #itb, #9in7T 52 aEr i %, H s /e K an & 4-36
Fi7~. IODELAYB Y H T 1/10 2%, AnlHF 110 Z5HH .

4-36 IODELAYB LA HERE

DELAY_MUX[1:0] )
SEL
>0
50ps
DI 4 #100p.s; 1 DELAY_ |dmux_o A
SDTAP—> DLY AD! dlyout_mid. ,  MUX 4’|‘|>‘|‘|>|‘|>|’ - T[>|'|>|— |
SETN——>| - Do ” del 0 del_1 del_2 del_5 del_6 del_7
VALUE—>] "3
» DO
Nf =y o < NN Y [ Y I
_l 1 _ 3 ] 1l z 3 ] 3z
%l s %l gl gl %l v v i i i i
o = N w o - N w
o
o =) <>
=2 z> c > .
DAADJ[l:O]—b}_/’_ﬁ’ >C< JU> tﬁ >C< o >H< o |c_/'_|_|1<—DAADJ[]..O]
© = "~ !
| v _l

o
>
(@)

DA_SEL[1:0]
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UG289-2.1.5

i A REE

[&] 4-37 IODELAYB O x=E
DI ——>»

SDTAP ———>

SETN — |

VALUE —

DAADJ[1:.0]—F>

IODELAYB

—— DO

——> DF

— DAO

wOMN4A
2 4-55 IODELAYB #O0/148
Ui 44 110 ik
DI Input HIMANGES
R FR S R K
SDTAP Input ® 0: JN#FESLER
® 1. ZEAUHELERS
W B BN TR AR 177 1)
SETN Input ® O JEHIAERS;
® 1 /b It
VALUEN T B Zh A T AEHE, &Mk %
VALUE Input -
P B NER K
DAADJ[1:0] Input BT DAOKH X DO LE T E.
DO Output A ETE T =R
DAO Output s AR E S
bR AL, PLRIR ) A B AE B 11 -
DF Output iﬁgﬁﬁ B, HPARIR BN FEELE RS i under-flow
over-flow.
SHNE
%% 4-56 IODELAYB ¥ /43
ZH 4 U v BiIME iR
C_STATIC_DLY | 0~127 0 4 IS T I 35 K s )
Delay MUXi%
® 2'b00:dmux_o=Dl;
DELAY_MUX 2'b00~2'b11 | 2'b00 ® 2'b01:#100ps dmux_o=DlI
® 2'b10:dmux_o=dlyout_mid
® 2'b11:dmux_o=DO
DA_SEL 2'b00~2'b11 | 2'b00 F A1 HIDAOIE I 2K,
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ey

7E{$ i} IODELAYB I, 2% DELAY_MUX 1 DA_SEL B R T1F -

e DELAY _MUX:2/3 -> DA_SEL:0/1. E DELAY_MUX Jy 2 5 3 i}, DA_SEL AJH 0 =%,
15

e DELAY_MUX:0/1->DA_SEL:0/2/3. R DELAY_MUX 4 0% 1 ff, DA_SEL AJHL 0
8 2 5% 3,

EEREAN
DO A fei%#% IDDR/IDES, DAO R fEi%#%: IDDR/IDES FIEHE A -
[REHIHE
Verilog i1k
IODELAYB iodelayb _inst(
.DO(dout),
.DAO(douta),
.DF(df),
DI(di),
.SDTAP(sdtap),
.SETN(setn),
.VALUE(value),
.DAADJ(daadj)
);
defparam iodelayb_inst.C_STATIC_DLY=0;
defparam iodelayb_inst. DELAY_MUX = 2'b00;
defparam iodelayb _inst.DA_SEL=2'b00;
Vhdl 4t
COMPONENT IODELAYB
GENERIC (C_STATIC_DLY:integer:=0;
DELAY_MUX : bit_vector := "00";
DA_SEL:bit_vector:="00"
);
PORT(
DO:OUT std_logic;
DAO:OUT std_logic;
DF:OUT std_logic;
DI:IN std_logic;
SDTAP:IN std_logic;
SETN:IN std_logic;
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4.5 TR fR B

VALUE:IN std_logic;
DAADJ : IN std_logic_vector(1 downto 0)
);
END COMPONENT,
uut:IODELAYB
GENERIC MAP (C_STATIC_DLY=>0,
DELAY_MUX =>"00",
DA_SEL=>"00"
)
PORT MAP (
DO=>dout,
DAO=>douta,
DF=>df,
DI=>di,
SDTAP=>sdtap,
SETN=>setn,
VALUE=>value,
DAADJ=>daad]

);

4.5 BUAFEBR

UG289-2.1.5

[FiBN R
IEM(Input Edge Monitor)fii NIy Wi, J2& 10 AT a8 1 — AN EURE
B

Dhesaik

IEM HSREXRESCHE 0, ] 5 iR A — ke A B R 5 sh 28 B i
F-T DDR #i=,

wmORERE
[&] 4-38 TEM ik O~ E=E

D —>
CLK —— > ——» LAG
IEM
RESET —> —— LEAD
MCLK — |
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4.5 TR fR B

UG289-2.1.5

w9 4R
& 4-57 [EM iR O 48
i 144 /0 i3
D Input BHERNG S
CLK Input I Bl NS 5
RESET Input FABMMANGE S, SHETHR
MCLK Input [EMEZIE S, vk 5 7858, (EHTHtbrd
LAG Output IEMIZ i L LAGHT Hi bR &
LEAD Output IEMIZ IS EL B LEAD i H br i
BHNE
& 4-58 [EM 8T 45
ZH 4 HUA YE BOME | fhid
wisize | SHALL DS | uaLi | i
GSREN "false", "true" "false" B &R EAIGSR
LSREN “false", "true" "true" JE AR AIRESET
[FigHlE
Verilog k.
IEM iem_inst(
.LAG(lag),
.LEAD(lead),
.D(d),
.CLK(clk),
.MCLK(mclk),
.RESET (reset)

);

defparam iodelay_inst WINSIZE = "SMALL";
defparam iodelay_inst. GSREN

"false";

defparam iodelay_inst.LSREN = "true";

Vhdl 4L

COMPONENT IEM

GENERIC (WINSIZE:string:="SMALL";
GSREN:string:="false";
LSREN:string:="true"
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);
PORT(
LAG:OUT std_logic;
LEAD:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
MCLK:IN std_logic;
RESET:IN std_logic
);
END COMPONENT,
uut:lEM
GENERIC MAP (WINSIZE=>"SMALL",
GSREN=>"false",
LSREN=>"true"
)
PORT MAP (
LAG=>lag,
LEAD=>lead,
D=>d,
CLK=>clk,
MCLK=>mclk,
RESET=>reset
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IP A H

Lard A ¥ DDR, f£ IP Core Generator 5t & #.d7 DDR, 5t
425 7x DDR HIAE RS BAMEEL

5.1 IP fic 2

fE IP Core Generator #tifiH, X7 “DDR”, #iH4i DDR ff] “IP
Customization” % 1, %% [HFE “General” BCEHEF G G ~HER, W0
@ 5'1 Fﬁ}j_:\‘o

5-1 DDR B4 IP Customization & %54

DDR o
General
Device: |GW2A-55 | Device Version: |C |
Part Number: | GW2A-LV55PGABAC7/I6 | Language: Verilog -
File Name: |gowin_ddr | Module Name: |Gowin_DDR |
Create In: |E:\fpga_project\gowin_ddr |
Options
i i 2]
DDR Mode: |Input A
] 1] i Data Width: I:I
Ratio: 2 -
— clk [] Reset
IODELAY
Delay Mode: | None hd Delay Direction: | Input
Delay Step: 1 =
Use CLKDIV

1. General It EHE: General it &HEH THC & =B 1P 31 SO A =15
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51 IPEE

iy
o

Device: w/xCACE 1) Device 13 5

Device Version: .7~ UL 1) Device Version {5 5.

Part Number: &7~ CHECE ) Part Number {5 2

Language: HCE ™ AN IP Wit SO BRI 15 5 . AT
A FRAE, EFEEFRET, SCBF Verilog A1 VHDL

Module Name: Bt & =41 IP %1+ £F 1 module name. 1t
CASHE ] E T gm A 4 FR . Module Name ANRE 5 JFAE 44 FRAH A,
#AAE, W HE Error $27R

File Name: [FCE ™= ER IP Wit US4 . R4 N SCAHE ] B
o SCAE A FR

Create In: FCE =AM IP & AR B AR AE. AR M SCAHE
i H bR AR, I8 SCASHE A 3% B ATk 5 H bR A2

2. Options LB HE: Options FLEHE T H /-~ H & LHCE IP, Options IiL &
HELN & 5-1 Fiow o

DDR Mode: At DDR #:, BHEHA “Input”. Hid “Output”.
=2 “Tristate”fIX A “Bidirectional ”, A] £E A7 Mk 3P Fh =

Data Width: fit & DDR FI%HE 56 5, CHRFHIVER 2 1~64
Ratio: FC# DDR HdE##tbE, 45 2,4,7,8,10,16

Reset: Ratio 14 2 Itf, FIGEFMERESAGERELLLLI, A R KE S
11t IDDRC 5 ODDRC

IODELAY: it & DDR & 75 fd FH 4E i A e

“Delay Mode”, Fit# Delay #:, “None” K/~ AfliH
IODELAY, “Dynamic” /<1 IODELAY H-ZhA R L& i 35
¥, “Static” Fonf#i ] IODELAY Fiff & 5 1 5 %
“Delay Step”, EFFFHARILRS 1205, YEF 1~128
“Delay Direction”, DDR Mode XA, 5 5 H
IODELAY, i+ IODELAY %224 N\ it 54 H1 o
Use CLKDIV: {FRERPEsL64k CLKDIV, Xt 8h{E 5 folk #E474>
#i, Ratio Jy 2 W ANRE A%

3. i R RHER]: S R RHEE R 7R IP Core HIC B 45 RonBIMER], i
5'1 Fﬁz]—‘—{o
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5 1P i 5.2 IP At

5.2 IP & 32

IP & AR E G, AR E X “File Name” a4 1 =ANSC 4,

PLERINBC BB AT 41

® IP &t/ “gowin_ddrv” AZEEE verilog #EER, ARYEF SR IP L
B, FrAXT N IR DDR Rk

® P it i A gowin_ddr tmp.v, JyFH S EREE 1P B P AR
A

® |PALE TH “gowin_ddripc”, HFRIIn#EGZ A%t IP TR B

b

Qe B R RE S 2 VHDL, WA RN X4 JE 2808 .vhd
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