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GPIO MR 2 AN L. Fi25 Sk FPGA 1= S b FE A 1 e
FETE B R 5K

MR LN BRI (VRer). — 20 X P RATAT 48 T LARE
BRNMINSEEE. N7 0 SSTL M1 HSTL i1 FhrEi N, SHHE %
BRNEREER . MIASHEEWNI RN S5 B R RS 4. BT
BN X RG4S HHIERL, — N XN S % R RSN S
B 460 N R AS B[R] s A 2

F 5K FPGA 72 i 1 GPIO ZA7 AL & W N N A& B, 2 Bl
WNAFB. B AXNTZEZMESH T (True) ¥, MER B XN T2
HMESH C (Comp) o

3.3.1 LVCMOS EFiE

Fifi GPIO #f4 LVCMOS 2247, LVCMOS 2247 il AR HEAS[E] 3 37 &
Bl & 2 PR . B LVCMOS Z247 7] L B a9 B4y 59 F 4P s 2k
PRFF. 59 LRSS N h4R gt 7 — R e AE, RN TR s
WHEREH] . BRI LRI E S L —IRES, R B R RT b
FEAR A N\ IR HELIAL

Fifs LVCMOS 2247 HL A5 Al JmFE BRSO RE 77, 25 P bR XS B 0 3K 5
e JETE S0 R BHR T “1O AR MR, &2 54k
FPGA 7= i il gm FE B SR B BE S A ARIEAH B 158 B e/ N IX B E 7 .

FIRT R E T T M AR R Ik — RV SRR S, A
LVCMOS ZEA7#8 L FF iR Wi e &

AN ZE KT B R A B A RS A, BB R AR S R Fe s, S
S — B RS .

332 ENEFRE
24 GPIO A7 B A 20, A N 2B i AR 2 AR e M 22
GW1N F1 GW2A Z 513 37 N AT w2 1) 100 BRSO\ 2243 UG e H BEL )
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3 S A 3.4 BN S LB DI A2

® GW1IN-4, GW1INR-4, GW1NRF-4B, GW1N-9, GW1NR-9,
GW1N-1, GW1INR-1 )43 [X 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 [#)43[X 4 F1 5,

P i GPIO ZeA7 30 il LAFC B U4l LVDS 225y it P A e, LE
4 LVPECL33E, MLVDS25E, BLVDS25E %, [dJfth fy 43 7 2R N v
BELDGHE ¥4 2%

3.4 #2402 5 e R DL EC R 4%

3.4.1 #R#il LVDS
o 3k FPGA 77 i i BLAME) LVCMOS it in b AR UCHE ) 2% 7]
PAFEE A LVDS St bnite,  HLANERUCHEC X 2% 4n B 3-1 PR .

3-1 LVDS25E Ul f4%

2.5V
1580hm

2.5V D
1580hm T

8mA

wyoovt
wyooot

On chip Off chip On chip

3.4.2 ] LVPECL
255 Sk FPGA 77 il i B A LVCMOS % i 4/ 5 DL g 4 2% 7
DAREE 32 LVPECL i brvl, LA UTHL M4 & 3-2 s

3-2 LVPECL PCEZ 4%

3.3V
93ohm

16mA L
T 3.3V D
93ohm T

16mA

Wyo9eT
wyoooT

On chip Off chip On chip
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3 % N\ HH G A7 3.4 B LR UL FE M 2%

3.4.3 #&#l RSDS

Fis T FPGA 77 il id BAME) LVCMOS % th i b AR UL T kY 24 7]
DA s RSDS it bmitk, HAMBULACM 25 an1&l 3-3 fras.

3-3 RSDS ItEZR%%
2.5V 2940hm
8mA L
294o0hm
On chip Off chip On chip
3.4.4 &3 BLVDS

F 3k FPGA 77 i il HAME) LVCMOS i th i b 4138 UL e i 28 mT
PAF R BLVDS i riE, HAMERULHEC R 45 a1 3-4 fros .

[ 3-4 BLVDS ILE 4%
z8v 80ohm 800hm z3v
16mA — AN\ —e—+ ° o <16mA
L8 £l
=3 <
25V =8 ES 25V
800hm j S Bj 80ohm
16mA >—e—/\/\/\—e 3 Y o V\/\——e—<16mA
2.5V 2.5V
80ohm 80ohm
16mA >—@—/\/\\)— L AN ——0<16mA
¥ 2.5V 2.5V ¥
80ohm 80ohm
16mA VAVAY, AVAYA 16mA
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3 F N A7 3.5 GPIO # e &

3.5 GPIO i HE &

Al E S =R AT R Floorplanner X GPIO £ B . Je S d Tt E,
A PLE & X CST k2. FHIXS CST S S Hr Yy B2 sRAE R4 A
4,
3.5.1 uE
XT GPIO #EATH) 3 A B8 € -
I0_LOC "xxx" H4 exclusive;
3.5.2 B trfE
AN GPIO ¥ & W FhritE .
IO_PORT "xxx" I0_TYPE=LVCMOS18D;
3.5.3 IREhEES
R H A TR BRI B DR B e
IO_PORT "xxx" DRIVE=12;
3.5.4 FThitER

WE F R, Hph UP: bdi; DOWN: F4Hi; KEEPER: MZ{4%
¥F; NONE: &fH.

IO_PORT "xxx" PULL_MODE=DOWN;
3.5.5 &ZHE
9 GPIO BB 2 IR, EAT LASK [ /M3 I T LUK £ P9 05
RS
I0_PORT "xxx" VREF=VREF1_LOAD;

3.5.6 iIBiE
S N RO B R, MBI RR R
NONE->H2L->L2H->HIGH.
IO _PORT "xxx" HYSTERESIS=L2H,;
3.5.7 it FF %

Sy A TR BT T R PR AR TR, 3203t ON/OFF 3635,
IO_PORT "xxx" OPEN_DRAIN=0ON;

3.5.8 HimPTHECH PE
Sy B B AR TU T I PE, 4Rt OFF 1l ON %37 .
IO _PORT "xxx" SINGLE_RESISTOR=0N;

UG289-2.1.2 9(114)
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3.6 GPIO Jif

3.5.9 Z4ILHCEEBE

NZEDE SR E LU, $24t OFF A1 ON 7.

IO_PORT "xxx" Diff_RESISTOR=0N;

3.6 GPIO [&iE

3.6.1 IBUF

UG289-2.1.2

IO Buffer, B HZA7FTNRE. MBIEAFINEE, W4 i@ buffer

LVDS (ELVDS) fH LVDS (TLVDS).

IBUF(Input Buffer), #iA\Znfas.
imOREE
3-5 IBUF is O ~=E

|—> IBUF ——>0O

imANT4a
%% 3-1 IBUF 2O+ 48

N

Uity 1 I/O

Eitipa

I Input

L CTE TN RS

O Output

Bl 55

[REBIE
Verilog k.
IBUF uut(
.0(0),
(1)
);
Vhdl 4t
COMPONENT IBUF
PORT (
O:0UT std_logic;
I:IN std_logic
);
END COMPONENT;
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3 i A\ i 17

3.6 GPIO Jif

uut:IBUF
PORT MAP(
0=>0,
[=>|
);
3.6.2 OBUF
[RENER
OBUF(Output Buffer), #ijH 228,
i O~ EE

3-6 OBUF i O~ & E

| —>» OBUF [—> O

w43
%% 3-2 OBUF i O/ 43
3t 11 /0 B
I Input R NG 5
o) Output B G5
[REBIE
Verilog k.
OBUF uut(
.0(0),
(1)
);
Vhdl #i4k.:
COMPONENT OBUF
PORT (
O:0UT std_logic;
I:IN std_logic
);
END COMPONENT;
uut: OBUF
PORT MAP(

UG289-2.1.2
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3 F N A7 3.6 GPIO J5iE

0=>0,
[=>I
);
3.6.3 TBUF
[FENER
TBUF(Output Buffer with Tristate Control), =ZsZahgs, {KH-F4
RE .
ImOREE
& 3-7 TBUF i O R EE
OEN ——>
| TBUF |——o0
IwO9T 4R
%% 3-3 TBUF is O +4R
AN 110 ik
I Input BN G S
OEN Input i = fREE S
o) Output B
[REBIE
Verilog k.
TBUF uut(
.0(0),
A(1),
.OEN(OEN)
);
Vhdl #i4k.:
COMPONENT TBUF
PORT (
O:0UT std_logic;
I:IN std_logic;

UG289-2.1.2 12(114)




3 % N\ HH G A7

3.6 GPIO Jif

OEN:IN std_logic
);
END COMPONENT;
uut: TBUF
PORT MAP(
0=>0,
[=>1,

OEN=> OEN

3.6.4 IOBUF
[RIEN4B

IOBUF (Bi-Directional Buffer), X2z #s. 2 OEN s PR, fE
NG TR OEN NKHESFER, 1EAHH gt a .

i AREE
3-8 IOBUF i O R

OEN ———>» <«—>» 10
| IOBUF o
w9 4R
%% 34 IOBUF ig ON43
i /0 ik
I Input BN
OEN Input i =S ARE S
(o) Inout MANRIHES, XA,
o) Output HiEmHES
[RiEFIE
Verilog #i4k.
IOBUF uut(
.0(0),
10(10),
A(1),
.OEN(OEN)

UG289-2.1.2

13(114)




3 % N\ HH G A7

3.6 GPIO Jif

);
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
);
3.6.5 LVDS Input Buffer
BB

LVDS 243 N4> N #ifh: TLVDS_IBUF il ELVDS_IBUF.
TLVDS_IBUF(True LVDS Input Buffer), B4 A\ 2B nae .

!

GW1NZ-1. GW1N-1S 8/ A3 TLVDS_IBUF.
ELVDS_IBUF(Emulated LVDS Input Buffer), il 40 N ZErh 32,

!
GW1NZ-1 A FF ELVDS_IBUF .
imOAREE

3-9 TLVDS_IBUF/ELVDS_IBUF ix OR~=EE

| — > TLVDS_IBUF
IB —>{- ELVDS_IBUF

—

UG289-2.1.2
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3 i A\ i 17

3.6 GPIO Jif

w9 4R
%= 3-5 TLVDS_IBUF/ELVDS_IBUF i[04
i 110 i3
I Input ZE I NA S 5
1B Input ZETHIABYE 5
O Output LAC/ T
[RiEHIHE
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;
IB:IN std_logic

);

END COMPONENT;

uut:TLVDS_IBUF

PORT MAP(
0=>0,
|=>,
IB=> IB

);

=
Verilog B4k
ELVDS_IBUF uut(
.0(0),
A1),
IB(IB)

UG289-2.1.2
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3.6 GPIO Jif

);
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,
IB=> 1B
);
3.6.6 LVDS Ouput Buffer
BB B

LVDS Z 7 % 70 NiiFt: TLVDS_OBUF #1 ELVDS_OBUF.
TLVDS_OBUF(True LVDS Output Buffer), B2/ 4 Hi 288,

!

GW1N-1. GW1INR-1. GW1NZ-1. GW1N-1S #AZ## TLVDS_OBUF.

ELVDS_OBUF(Emulated LVDS Output Buffer), {52434 i 22

o

im O~ E

3-10 TLVDS_OBUF/ELVDS_OBUF ix O~=E

TLVDS _OBUF/+—>» O
ELVDS OBUF .|

ImOIT48
%% 3-6 TLVDS_OBUF/ELVDS_OBUF #0148
AN 110 g
| Input ARG S
OB Output B 7 73 i A5 5
0 Output A 22 53 S 5

UG289-2.1.2
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3.6 GPIO Jif

[REBIE
N —
Verilog B4k
TLVDS_OBUF uut(
.0(0),
.OB(0OB),
(1)
);
Vhdl i1k
COMPONENT TLVDS_OBUF
PORT (
O:0OUT std_logic;
OB:OUT std_logic;
I:IN std_logic
);
END COMPONENT;
uut: TLVDS_OBUF
PORT MAP(
0=>0,
OB=>0B,
[=> |
);
N /-
Verilog #i4k.
ELVDS_OBUF uut(
.0(0),
.OB(0B),
(1)
);
Vhdl i1k
COMPONENT ELVDS_OBUF
PORT (
O:0UT std_logic;
OB:OUT std_logic;

UG289-2.1.2
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3 F N A7 3.6 GPIO J5iE

I:IN std_logic
);
END COMPONENT;
uut:ELVDS_OBUF
PORT MAP(
0=>0,
OB=>0B,
=>1
);
3.6.7 LVDS Tristate Buffer
RENER
LVDS =25 Z 404 A A TLVDS_TBUF ! ELVDS_TBUF.
TLVDS_TBUF(True LVDS Tristate Buffer), E 2%/ =22, KH
AL RE
!
GW1N-1. GW1NR-1. GW1NZ-1. GW1N-1S {4 % #F TLVDS_TBUF.
ELVDS_TBUF(Emulated LVDS Tristate Buffer), il %4y — & 22
I (19N S
im AR E
3-11 TLVDS_TBUF/ELVDS_TBUF i 17~ & &

OEN — > TLVDS TBUF/+—> O
|~ » ELVDS TBUF .|, OB

w48
%% 3-7 TLVDS_TBUF/ELVDS_TBUF % O/+48
Ui 11 /0 ik
I Input HIRmNGE S
OEN Input i =& MEE S
OB Output B 2 7 i A5 5
O Output Al Z S S
FiEHHE
g —
Verilog B4k

UG289-2.1.2 18(114)




3 i A\ i 17

3.6 GPIO Jif

TLVDS_TBUF uut(
.0(0),
.OB(OB),
A(0),
.OEN(OEN)
);
Vhdl i1k
COMPONENT TLVDS_TBUF
PORT (
O:0OUT std_logic;
OB:OUT std_logic;
I:IN std_logic;
OEN:IN std_logic
);
END COMPONENT;
uut: TLVDS_TBUF
PORT MAP(
0=>0,
OB=>0B,
[=> 1,
OEN=>0OEN
);
AN (7
Verilog #i4k.
ELVDS_TBUF uut(
.0(0),
.OB(0OB),
A(0),
.OEN(OEN)
);
Vhdl #i4k.:
COMPONENT ELVDS_TBUF
PORT (
O:0UT std_logic;
OB:OUT std_logic;

UG289-2.1.2
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3.6 GPIO Jif

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
RENER

LVDS Z 40 N 4 HFiFl: TLVDS_IOBUF FI ELVDS_IOBUF.

TLVDS_IOBUF(True LVDS Bi-Directional Buffer), £ % 4> X |n] 2%
av, =3 OEN N& Iy, 1EAREZESmMAZMES: OEN NKH-FI, 1EA

HE R rhEs
gz A
%% 3-8 TLVDS_IOBUF & g8 {4
Ktk £l s
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
JREE®(Arora) | GW2AN GW2AN-55C
F Ik GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
N I GW1N GW1N-4, GW1N-4B,GW1N-4D
(LittleBee®) GWI1NR GW1NR-4, GW1NR-4B, GW1NR-4D
EN S GWINRF GWINRF-4B

ELVDS_|IOBUF(Emulated LVDS Bi-Directional Buffer), 4% 4 XA
Zzrpds, 2 OEN Ay P, VENBZ i NGz ds: OEN JyfiH-F
INf, VRIS ZE 7 S 4%

!

GW1NZ-1 A FF ELVDS_IOBUF.

UG289-2.1.2
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3.6 GPIO Jif

UG289-2.1.2

i A REE

[#] 3-12 TLVDS_IOBUF/ELVDS_IOBUF ix OREE

OEN ——»

TLVDS_IOBUF/

— O

+He— IO

| ——»| ELVDS_IOBUF
-<—> I10B
w48
%% 3-9 TLVDS_IOBUF/ELVDS_IOBUF ifs A +48
AN 110 ik
| Input e PN RS
OEN Input i =AM E S
o) Output B ES
OB Inout B 22 73 N\
(o) Inout A 22 53 i N
[RigHIL
Verilog itk :
ELVDS_IOBUF uut(
.0(0),
10(10),
.I0B(IOB),
A(1),
.OEN(OEN)
);
Vhdl #i4k.:

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
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3.6.9 MIPI_IBUF

UG289-2.1.2

PORT MAP(
0=>0,
10=>10,
|I0OB=>I0B,
I=> |,
OEN=>OEN

);

[RiEN4R

MIPI_IBUF(MIPI Input Buffer )& Fifh T/ERIR: HS AR LP XX
A, Horh HS B S s A E

iEF SR
2% 3-10 MIPI_IBUF & A &%
Kk £l A
GWIN GW1N-9, GWIN-9C, GW1N-2, GW1N-1P5, GW1N-2B,
GWIN-1P5B
NEES T GwiINR GW1NR-9, GW1INR-9C, GWINR-2, GW1NR-2B
(LittleBee®)
i GWINS GWINS-4, GWINS-4C
GWINSER | GWINSER-4C
GWINSR | GWINSR-4, GWINSR-4C
JRER®
GW2AN GW2AN-18X, GW2AN-9X
(Arora)
TheEd

MIPI_IBUF 37 LP . HS #ix(, 10, IOB #%#%] pad.

LP #: SCHEEXA, OENCHLSER, | %A 10 Afd; OEN &H
EI, 10 %N OL N ; OENB K HE I, 1B A% IOB A ;
OENB &= H i, 10B A#i A\ OB N4 .

HS #: 10. 1I0B AZESHiIN, OH N#iH, it HSREN 5 24

HLBH

i A REE

3-13 MIPI_IBUF iz AR~EE

| —] F—» OH

IB —p| —» OL
OEN —»| MIPI_IBUF —>» OB
OENB —p| +€—» 10
HSREN —, _le——>» 0B
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UG289-2.1.2

ImOT4E
£ 3-11 MIPI_IBUF 8 O /48
AN 110 iR
| Input LP#ET, OENKHL - TI IAHIA
IB Input LP# R, OENB®K HL T IB I -
HSREN Input HSR 2T 428 il £ iy BB
OEN Input LPEL T i Nt =SS 5
OENB Input LPE N A i HE =45 5
OH Output HSH A N s 55
oL Output LP#ER, OENE H PR OL A% H -
OB Output LP# R, OENBE HL OB A% H -
® LPHET, OENKHFI 10 Mith, OEN f&H
(e} Inout P 10 AN
® HSHAT, 10 KA
o LPHXT, OENBLHL T 1I0B Jyfiitt, OENB
IOB Inout = P 10B AHA
® HSHR, 10B KA
[RigHIL
Verilog itk
MIPI_IBUF uut(
.OH(OH),
.OL(OL),
.OB(OB),
10(10),
.I0B(IOB),
A(1),
IB(IB),
.OEN(OEN),
.OENB(OENB),
HSREN(HSREN)
);
Vhdl B4k
COMPONENT MIPI_IBUF
PORT (

OH:OUT std_logic;
OL: OUT std_logic;
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3.6 GPIO Jif

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=>I0B,
[=>I,
IB=>IB,
OEN=>0EN,
OENB=>0OENB,
HSREN=>HSREN

UG289-2.1.2
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3.6.10 MIPI _OBUF
RiBNE
MIPI_OBUF A Fh TAERIA: HS A LP =,

MIPI_OBUF(MIPI Output Buffer), MIPI %iH 2248, 4 MODESEL #
BT, {ERHS)MIPI & H g se: 24 MODESEL NG HLSFI, 1F
HN(LP)MIPI K #E 4 H 22 h 4%

is 2
< 3-12 MIPI_OBUF & 28t
Ktk Z75 s
GWIN GW1N-9, GW1N-9C
NSO GWI1NR GW1NR-9, GW1NR-9C
(LittleBee®) | GW1NS GWI1NS-4, GW1NS-4C
Kt GWINSER | GW1NSER-4C
GWINSR GWI1NSR-4, GW1NSR-4C
i AREE

3-14 MIPI_OBUF i Or~E=E

MODESEL —»

| ——>| MiPI_OBUF * > O

— > OB

B —>»
IwmONT4E
% 3-13 MIPI_OBUF i OA+43
AN I/O ik
| Input Al B NG 5, "THTHS B LPAE .
IB Input LP#E FBim B i N5 5
MODESEL Input PR S, HSELPHE R,
AR E S, HSEA N NAZ L, LP
© Output Bk T A
BinddE 5 S, HSHEX N ABE M Mid, LP
o8 Output Bt T MBI
FigH1it
Verilog #i4t.:
MIPI_OBUF uut(
.0(0),
.OB(OB),

1),

UG289-2.1.2 25(114)
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IB(IB),

MODESEL(MODESEL)

);
Vhdl #4k :

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
FiENE

MIPI_OBUF_A i T/EHEA: HS Bzl LP .

MIPI_OBUF_A(MIPI Output Buffer with IL Signal), MIPI %t 2% 2%,
24 MODESEL My iy, A N(HS)MIPI s i 22 b 88 24 MODESEL
NARHSEES, AR A(LP)MIPHR D #ES th 22 b 4% . 5 MIPI_OBUF X Jl) 2 3
Iy IL i FE R LP BT A SN .

i& F 25

MIPI_OBUF_A [{)i& 28 1FFR 3 3-12 41, iB&E T N RS2
%% 3-14 MIPI_OBUF_A & F3 8% (Miin)

K EY a

INEEE® GWI1N GW1N-2, GW1N-1P5, GW1N-2B, GW1N-1P5B
(LittleBee®)

5 GWI1NR GW1NR-2, GW1NR-2B

UG289-2.1.2
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imOREE
[ 3-15 MIPI_OBUF_A O E
MODESEL—>|
| —> t+——» O
B 5| MIPLOBUFA | o8
IL—>
w48
£ 3-15 MIPI_OBUF_A #0435
AN 110 ik
I Input HS B0 Al B MG 5
1B Input LPHL T Bu BB N5 5
IL Input LPHL T Asin B i N5 5
MODESEL Input RIS, HSELPAR .
OB Output B MM HIE S, HSHIR T NBE i,
LPHE T B i e o
[RiEHIE
Verilog itk
MIPI_OBUF_A uut(
.0(0),
.OB(OB),
A1),
IB(IB),
AL(IL),
.MODESEL(MODESEL)
);
Vhdl #i4k.:
COMPONENT MIPI_OBUF_A
PORT (
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic;
UG289-2.1.2 27(114)
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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
[FiEN 4
I3C_IOBUF H i fh TAERA: Normal BizUA I3C iz,

I3C_IOBUF( I3C Bi-Directional Buffer), 13C X228, 4
MODESEL Jyis # P, 1EJ9 13C XA gz mds: 4 MODESEL MK H
I, A N A 22 P2 -

B
< 3-16 I3C_IOBUF ;& 8
Ktk Y| A
GWIN GW1N-9, GW1N-9C
NI GW1INR GW1NR-9, GW1NR-9C
(LittleBee®) | GW1NS GW1NS-4, GW1INS-4C
F Ik GWINSER | GW1NSER-4C
GWINSR GW1NSR-4, GW1INSR-4C
im A REE

& 3-16 I3C_IOBUF i Ox~EHE

MODESEL ———>» > O
I3C IOBUF
| —» - <> |0
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3.6 GPIO Jif

mONE
%= 3-17 I3C_IOBUF #O/T+48

Uity I/0

ik

I Input

NG5

10 Inout

BNRTHE S, A

MODESEL Input

LSS, Normalti = EkI3CH =,

O Output

Hamh5s

[REHIHE
Verilog #4t.:
I3C_IOBUF uut(
.0(0),
10(10),
(1),
.MODESEL(MODESEL)
);
Vhdl #i4k.:
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,
[=>1,

MDOESEL=>MODESEL

UG289-2.1.2
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3.6.13 MIPI_IBUF_HS/MIPI_IBUF_LP
RiENLE
MIPI_IBUF_HS N Z/m NSLEl HS £, MIPI_IBUF_LP @it 5 ugd

UG289-2.1.2

ANSEHLLP A3

1E FRR
3 3-18 MIPI_IBUF_HS/MIPI_IBUF_LP &M &

A #51 w1

7N e ®

(LittleBee®) 5 & GWINR GWINR-2
ThREsHEIR

Fl P A4 MIPI_IBUF_HS 1 MIPI_IBUF_LP 4 & 523l 32+ HS. LP
[C S ibus FIoorpIannerQ’Jﬁuﬁﬁiﬁﬁ MIPI_IBUF_HS f#i N | Al
MIPI_IBUF_LP [ | f5 i80S 5, MIPI_IBUF_HS %A 1B 1
MIPI_IBUF_LP i IB &AM E S .

mOREHE
[ 3-17 MIPI_IBUF_HS/MIPI_IBUF_LP i R&=E

| —» | —> — OL
MIPI_IBUF_HS |3 oH MIPI_IBUF_LP
B —» IB— — OB

w9 4R
£z 3-19 MIPI_IBUF_HS iz O/ 43

AN 1/0 iR

I Input HSHEEAZE 7 AT S 5

IB Input HSH 2 734 A\ B 5 5

OH Output HSHE s 15 5

%% 3-20 MIPI_IBUF_LP #O/48

¥ 110 Eiiipa

I Input LPEL AL B im i A5
IB Input LPE B L i 4 A5 5
oL Output LPE A A {5 5

OB Output LPEL B i HH 5 =
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RN
® MIPI_IBUF_HS KifiiH OH mJ LLZEHZ lologic i N4 H 248 );
® MIPI_IBUF_LP %t OL A1 OB A fu ¥Fi%E 4% lologic.
[RiERIL
Verilog itk :
MIPI_IBUF_HS hs (
.OH(OH),
A1),
IB(IB)
);
MIPI_IBUF_LP Ip (

.OL(OL),
.OB(OB),
(1),
IB(IB)
);
Vhdl i1k
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
);
END COMPONENT;
hs: MIPI_IBUF_HS
PORT MAP(
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OH=>0OH,

[=>I,

IB=>IB

);

lp: MIPI_IBUF_LP

PORT MAP(

OL=>0L,
OB=>0B,

[=>1,

IB=>IB

3.6.14 ELVDS_IBUF_MIPI

[RiBIT 4R

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

it R S LP AR

ThaeHd

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

i A REE

3-18 ELVDS_IBUF_MIPI # O RERE

I —
B ——]

ELVDS_IBUF_MIPI

% OH
L oL

i Q9T 48

% 3-21 MIPI_IBUF 8 O/+48

B e

Eiiipay

I Input

HSET, DA

1B Input

LPEUR,  IBRNHIA

UG289-2.1.2
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3.6 GPIO Jif

AN 110 iR
OH Output HSEL R R i i 5 =
oL Output | LPHIS T %R i 15 5
[RiEHIE
Verilog 4k,
ELVDS_IBUF_MIPI uut(
.OH(OH),
.OL(OL),
A1),
IB(IB)
);
Vhdl 4k :

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(

UG289-2.1.2

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

[=>I,

IB=>IB
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4 MG

o SR FPGA 72 i i fa N 2 48 3 FF SDR. DDR 45 TAER .
B TAERACT, B R ) (B0 I 22 2345 5 ) XOnT DABE B sldan 45 5
BMANGS WES =8B E S G =S ER R HE5).

!
® GWIN-1. GW1INR-1. GW1NZ-1 21} IOL6. IOR6 & IR FF 10 124

® GW1IN-2. GW1INR-2. GW1IN-1P5. GW1N-2B. GW1N-1P5B. GW1NR-2B #5f}1
IOT2. IOT3A i IASHF 10 24

® GW1IN-4. GW1IN-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
4-1EAm LB REE - Wd s

OTMUX
X | TRIREG >
TO
GND >
o1
— » OSER | Q0 ”” ODMUX
ODELMUX
> ISl >
D[ > e > OREG > o1 <[PAD
24

Kl 4-2 iz 2 348 FPGA 7 i O A\ i HH 2 4B A 4 A7)«

UG289-2.1.2 34(114)




4 Ny g g 4.1 SDR #iz,

B 42 MABHIZERAREE - WA SRS

—_—_,—— e, e, ———

> DI

Y

IREG —_ > Q

Y

IDES |—— > Qo-Qnt

—L__ > LAG

LM ——___> LEAD
o WA ]
YE !
Cl A GCLK i Nf5 5, A feiZE+:3 Fabric; DI E#%i A | Fabric.
4.1 SDR &3\

NG 2SR SDR B, {ROMAA %773 (IREG). it #7758
(OREG) Mi=&#H|7 4 (TRIREG), HIJRER CFU H1)
FF/LATCH. 4 FF/LATCH %A D #% Buffer/IODELAY 3xzfj, H.i%
Buffer/IODELAY AIRzhH A lologic i, 5824 FF/LATCH f%iH Q Me—IR
5] Buffer/IODELAY, H.i% Buffer A~/& MIPI Buffer iif, 7] LA{E N IOLOGIC
i

4.2 DDR #1215

4.2.1 IDDR
[RENT4A
IDDR(Dual Data Rate Input), SZHLXL{E Ed 5 40N .
IheesiA

IDDR #EX, %t B £ [7)— I e i Vs 42 4t 45 FPGA 245 . IDDR 2%
HEE & 4-3 fix, BFEEE 4-4 Fix.

4-3 IDDR iZi5tEE
o CLK
CLK
CLK DFF T LD Q0
DFFt (L 1 D
D D
CLK
ClLK

DFF 1 2> o

DFFN L [Q D
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[&] 44 IDDR F1FE
1 2 3 4 5 [+ T g

CLK FLf LfF LF L fF L f 1 4
D G T S NP (P

Q0 { DA ¥ DA ¥ DA ¥ p3Aa X
Q1 { DoB ¥ DIB ¥ D2B ¥ D2B ¥
wOREE
4-5 IDDR ixOREE
CLK ——» > 01
IDDR

D ——» > QO
wOMN4A
2 4-1 IDDR ¥ O+43
i 44 110 ik
D Input IDDREEHINTG =
CLK Input RPN RS
QO0, Q1 Output IDDRE 4 A5 5
SHNE
%= 4-2 IDDR &84
ZH 4 BUEE BRIMA 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 ¥ #E%i N\ D il Bk E IBUF, 4l IODELAY #ibkok g H
i DO,
[RERIE

o] DLE s R iE, el L@ IP Core Generator T.H =4, Hik
A% 5 IP A

Verilog #4k.
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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
);

UG289-2.1.2
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4.2.2 IDDRC
[RiB4B

IDDRC(Dual Data Rate Input with Asynchronous Clear)5 IDDR Zgg
Ak, SEBAUEER AN, [N BA 72 E AL

IhgEfid
IDDRC #&5, % H B 7E [F] — i $hid i $2 it 25 FPGA 24,
im O REE
4-6 IDDRC i OR=E
CLK ——»
——>» 01
CLEAR —» IDDRC
——>» Q0
D —»

i A T48
£z 4-3 IDDRC #0148

Ui 1144 /0 g

D Input IDDRC #1155

CLK Input MG 5

CLEAR Input FIEEMANG S, B TAR

Q0, Q1 Output IDDRC ##f i 55
SHNE
£ 4-4 IDDRC ¥ /T+48

ZH 4 BB VG BE Eiia

QO_INIT 1'b0 1'b0 QO%in H 14714k HUEL

QL _INIT 1'b0 1'b0 QL% I aH BUE
EREHN

IDDRC s D Al E K H IBUF, 45t IODELAY bk 5 H

frt DO.
&G

A DL E S 5E, WA LLEid IP Core Generator T B /=2E, HAK
n[&#% 5 P iEH.

Verilog ik :
IDDRC uut(
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.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

UG289-2.1.2
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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, dm b B2 B — i Bhid i i it as
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 i i FOLK 4. o =2 Feouc
mOREE
4-8 IDES4 s O~EE

D—» > Q0
FCLK —>
PCLK——> IDES4

— Q1

CALIB—> Q2
RESET —> — Q3
ImOIT48
£ 4-5 IDES4 iR O+ 48
i 144 /0 it
D Input IDES4 HHEHNES
FCLK Input [Epr R TN RS
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UG289-2.1.2

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

2% 5 P A .
Verilog #i4k.
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
[RiENER
IDES8(1 to 8 Deserializer)Jy 1 7 Hh 4751\ 8 o7 347 % HH 1R i o 2%
IhgesEk

IDES8 #iz, SZE1: 8 B Jffet, b B e Bl — i Bhid s i fhas
FPGA iZ#5. ZFF CALIB %4 B Edm Iy, AN EEsi—»06, &
A\ G, Bdiatan 6 5 8 A0 50 B BAE A R .

PCLK i % i FCLK 43 8iiskfs Focix :]/4 Feeik )
wOREE
4-9 IDESS i O ~=E

> Q0
D —— — > Q1
FCLK —» > Q2
PCLK — > |pEss | . 82
CALIB — > ———» Q5
RESET — > > Q6
—>» Q7
w48
% 4-7 IDESS i O+48
Ui 144 110 EiiTpa
D Input IDES8% i NG T
FCLK Input R I 5
PCLK Input ESEI RPN RS
CALIB Input %Augiiﬁg%%% FH T3 2 i 40
RESET Input S EAMNGES, =R AK
Q7~Q0 Output IDES8% ¥z 15 5
SENAR
% 4-8 IDESS ¥ N4
¥4 BB TE ENINER it
GSREN "false", "true" “false" A AR EALGSR
LSREN "false", "true" "true" Ja A E (T RESET
RN
IDES8 (i%dEsm A D Al H#k 1 IBUF, 34i) IODELAY ki [ H
it DO,
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[REBIE
A LB Bk JFiE, WAl LL@id IP Core Generator T H =4, HAk
A% 5 IPEH.
Verilog fi4L.:
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

UG289-2.1.2

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, a2 78 [ — i S it it ey
FPGA iZ#5. ZFF CALIB %4 B dm Iy, M EaRsi—6, &
NG, BdEb SR ALRT I BE AR [

PCLK @ i FCLK 40k fa:  fock :]/5 feerk -

imORERE
4-10 IDES10 2 O~ =E
——»Q0
———>»0Q1
D—> Q2
FCLK — » - »0Q3
PCLK——» |IDES10 | »Q4
CALIB— » > 82
RESET —» ——» Q7
- »Q8
——>» Q9
imANT4a
% 4-9 IDES10 2 O+ 48
Uit 144 110 ik
D Input IDES10 ##E4 N\ 1E 5
FCLK Input R NG T
PCLK Input ERBEIAGS
55 YRS BRI, T
CALIB Input %ZALIBfuﬁ, TR E s Iy, e a
X o
RESET Input S ENMBMNGES, ARG
Q9~Q0 Output IDES10 £ #s4 i E5
SBHNE
%% 4-10 IDES10 ¥4
S BB VE R LoNINEN ik
GSREN "false", "true" | "false" Ja AR EAIGSR
LSREN “false", "true" | “true" Ja A E T RESET
FEREA

IDES10 ¥4 N\ D 7] Bk B IBUF, (24T IODELAY Fdek 5
HirH DO,
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[REBIE
A LB Sk JFiE, WAl LL@id IP Core Generator T H =4, HAk
A% 5 IPEH.
Verilog fi4L.:
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
[RiENER
IVIDEO(1 to 7 Deserializer)y 1 f7 #4751 N\ 7 A7 347 %0t (O fift oF 2% .
IhgesEk

IVIDEO #:=, =Z¥l 1. 7 HF5EHe, S s e [F— N el ia it s gt 4y
FPGA &4 . S CALIB %% L EdEIn Ay, AR EHESAL 2 67, #
M-, BdE S5 R AL RT R BE AR [

PCLK i i FCLK 40 i3k focu =1/3:5 frcu .

WOTRERE
4-11 IVIDEO iz Or=E=E

> Q0
D — —> Q1
FCLK ——> > Q2
PCLK —> IVIDEO | — » Q3
CALIB ——>] > Q4
RESET ——>| > 5
> 06
s O 4R
£ 4-11 IVIDEO #0148
U 144 I/0 iR
D Input IVIDEOE 4 N5 5
FCLK Input [EpE R TN RS
PCLK Input Bl PN RS
CALIB Input ;ZALIB%%', F -5 5 3 0y, = e
RESET Input S ENMBNGES, SR TPAER.
Q6~Q0 Output IVIDEO 4 Hif5 5
SHNER
%2 4-12 IVIDEO B8/
ZH 4 BB G ERINE Eiipa
GSREN "false", "true" "false" Ja AR EAIGSR
LSREN "false", "true" "true" Ja A E A RESET
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EERERL

IVIDEO Hy¥diEsi N\ D Al H#E5k H IBUF, 2i4id IODELAY #Hesik H
Hid DO,

[REBIE
A DAE BesL b s, e L@l IP Core Generator T E. =4, HAk
&% 5 IPiH.
Verilog 4k,

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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UG289-2.1.2

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
FRiBENE
IDES16(1 to 16 Deserializer)}y 1 7 #1755 N\ 16 47 H:17 %0 H O fife 5
o
& FREH
%% 4-13 IDES16 E S
Kk £ ERgas
GWIN GW1N-1S, GW1N-9, GW1N-9C, GW1N-2, GW1N-1P5,
GW1N-2B, GW1N-1P5B
’J\_%%@ GW1NR GW1NR-9, GW1INR-9C, GW1NR-2, GW1NR-2B
(LittleBee®)
i GW1NS GW1NS-4, GW1NS-4C
= GWINSER | GW1INSER-4C
GWI1NSR GW1NSR-4, GW1NSR-4C
Theesmik
IDES16 &z, =28 1: 16 HFIFEEd, B A — N el st (i 4
FPGA &%, 7#F CALIB %4 ARy, S EE# AL —16r, ##
SN A, BdEk B S AR EdE A [E
s Al N S 2 fPCLK :]/8 fFCLK
PCLK i# % i FCLK /3 #isk15 o
wmAREE
4-12 IDES16 $a O~ E=E
> Q0
Q1
— Q2
> Q3
> Q4
———> Q5
D—>
> Q6
FCLK ——»
——> Q7
PCLK——>» IDES16
—— Q8
CALIB——>]
—— Q9
RESET—>
—— Q10
—— Q11
i 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 DL 5, WeTLLdEsd 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;

UG289-2.1.2 54(114)




4 S N 125

4.2 DDR 4 N2 4

UG289-2.1.2

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

[RiENT4A
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 {1/, H, ICLK%E#: DQS Wifihi{E 5
DQSR90, HiR#E ICLK i e R £ 45 1% N IDDR_MEM; WADDR[2:0]i%
P DQS 155 WPOINT; RADDR[2:0]i%# DQS i s 5
RPOINT.

&

PCLK Fil ICLK fyize 2. o = fiewc

PCLK AT ICLK Z [Al 74— E HIHIAL < &, FIARYE DQS ¥ DLLSTEP
ERAEAHAL G R

i A REE
4-13 IDDR_MEM AR EE

D—>
ICLK——>,
PCLK——> —> Q0
wappR—+—>  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 BHHEE 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 k.
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

UG289-2.1.2

[RiENT4A
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 3564, it Zda 78 Rl — i ep i v de ey
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 il ICLK [3iR & N: fooue =12 Feerk =Y2 fia .

FCLK A ICLK Z [} 47 7E —E HIAHAL R £, FIARYE DQS ) DLLSTEP {H
T E LR AR o

mOREHE
4-14 IDES4 MEM O ~=E

D —

ICLK —»
— QO

FCLK ———>|
— Q1

PCLK —>
IDES4_MEM > Q2
WADDR —/3—)
RADDR —/3—>

CALIB —

RESET —>

59(114)




4 S N 125

4.2 DDR 4 N2 4

UG289-2.1.2

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),
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.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

UG289-2.1.2

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 3i& F 28
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
IhgesEiR

IDES8_MEM SZH 1: 8 H: If464, it & 76 [l — Il e 4 ik 25
FPGA 2. CiF CALIB B th 2l iy, S Rkmb Rl b —Ahr, %
fr \UE Bt ik SR AT EE AR . 5 IDES8 AF
IDES8_MEM 724 DQS 1A, Hr, ICLK %E#H: DQS i 5
DQSR90, HiR4#E ICLK i phiKt £dii 12 A\ IDES8_MEM; WADDR([2:0]
%z DQS [ffi /55 WPOINT: RADDR[2:0]i% 2 DQS (¥ {55
RPOINT.

PCLK. FCLK H ICLK [ & N: fooue =1/ Feeik =Y4 fia .

FCLK 1 ICLK Z [AJf#4E — € HIAHAL K &, AT HR4E DQS 1) DLLSTEP 18
B E AL G R
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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.

UG289-2.1.2
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® ICLK 7k DQS #iskf) DQSR90.
® \WADDRI[2:0]7 K H DQS #Ht[#] WPOINT.
® RADDR[2:0]7% Kk H DQS #itkff) RPOINT.
[RiEHIL
Verilog %4k :
IDES8_MEM ides8 mem_inst(
.Q0(q0),

.D(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);
RADDREIN 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 #R#iHiZE
4.3.1 ODDR
[RIENR
ODDR(Dual Data Rate Output), SZHXUAS s i 24 H
Thekmd

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

I .
R L :
D1= D DFF T D DFFtT |2 D DFFT |2
| 10 ch
I 1
P Mux2 [ Qo0
l CIK CIK CIK SEL |
D= : = DFFT (3D pFrt |2 D pFind |2 |
|
CLK= !_________________________________________________' _____
r . o [RI-DDRX1 |
;CLK LCLK CciK CIK |¢ I
TXD—TD— prrt  [2—2 DFFT 2D oFnd  Re—2 DFFT —w| mMux2 Q—DQl
| SEU |
| ™xax_pot: l— I

4-17 ODDR K FKE
1 2 3 4 5 [+ T ]

CLK + L+ [+ [+ L+ [+ [_*

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 ¥

Qv THCLK,_POL = 151 {(_TA ¥ TXB ) TXC ¥ TXD X
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i A REE

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

CLK ——> 00
D1 —» —>
DO ) ODDR o1
X ——>
wON48
%% 4-25 ODDR #0483
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
% 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 B4k
ODDR uut(
.Q0(Q0),
Q1(Q1),
.DO(DO),

UG289-2.1.2

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
[RiEN R
ODDRC(Dual Data Rate Output with Asynchronous Clear)5 ODDR
THRESRML, SCBIXUE RSt , RN B 50 B AL RE.
Thegdmid

ODDRC #i5,, HF M FPGA L5 EHEEEE S . HPh Q0N
XU R RS, Q1 FT QO AriEf IOBUF/TBUF f#) OEN 55, Hi%
HAE E & 4-19 AR .

4-19 ODDRC iZiEi=EE

| CiK M @ :
D1>—+—+2— prrct D | prret |2 a
CLEAR g lcte e ) A e Y :
J - 1 muxe [+ QO
| CIK CIK I_QLIS_ SEL |
DO2 orret 201 prrer |9 0 ] ey Lo |
|CLE/3R CLEAR CLEAR |
CLK ————¢ $_—— I i
| T T T T T IRIDDRXl T T T T T T T |
:CLK K l% 11 |
TXE= |D orrct P2 orret [2 0 | pepvey [9g © 1 perer o wl Mok [hoQ1
CLEAR CLEAR CLEAR CLEAR SELl [
1 _I & | — I— |
| xakpolmrrmi - (————————— _ _ _ _ J
mOREE
4-20 ODDRC ##OREE
CLK ———
CLEAR —> Q0
D1 —» ODDRC
DO —> —— Q1
X ——>
wON4E
%% 4-27 ODDRC ##O1+48
it 144 /0 ik
DO, D1 Input ODDRC N5 5
TX Input i TRI-DDRX1 77 A4 Q1
CLK Input RPN RS
CLEAR Input FEEMANE T, EHEFER
Qo0 Output ODDRC ##is#i {55
o1 Output ODDRC —#&ffiRe#=ilim (5, n&ERQOMT
ZERIOBUF/TBUFHOEN R 5, &=
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BYNE
%< 4-28 ODDRC ¥ N48
ZH 4 BB G BRINE Eiiipu
QXL % A g 2 425 1
TXCLK_POL | 1'b0, 1'b1 1'b0 ® 1'b0:Q1 LJHE%t
® 1'b1:Q1 FHEIEHH
INIT 1'b0 1'b0 ODDRC i H [ 91 UE B H
EREAN

e QO T H#E%EH: OBUF, (41t IODELAY KiHeiZd Hod N 11 DI,
o Q1 Fi%E#H: QO & IOBUF/TBUF [ OEN 2%, siE7s,
RiEGHE

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

Verilog #i4k.
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 #i4k.:
COMPONENT ODDRC
GENERIC (CONSTANT INIT : std_logic :='0";
TXCLK_POL : bit :='0'

PORT(

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

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

4.3.3 OSER4
[FENEE
OSER4 (4 to 1 Serializer)y 4 £ 3474 1 f7 547 %0 HH B R AL ES
IhsesER

OSER4 #5X, SCHL4: 1 HFEf#., Hd QO OSER4 #i¥ & 174
H, Q1 HT QO it IOBUF/TBUF 1 OEN {25 . TX0/TX1 Ky
IOBUF/TBUF [#] OEN fii A= #i{55, v LAFRIP %R DO~D3 — it 41t
DDR. TX0/TX1 £t TRI-DDRX2 it A4 Q1 i# 4% IOBUF/TBUF ) OEN 15
5, DO~D3 4k ODDRX2 #iHi A QO %42 IOBUF/TBUF Mt AN |, %
HIFFAR N DO, D1, D2, D3. ZHHEE WE 4-21 Fis.
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[&] 4-21 OSER4 iBiE1EE]
T T T OSERAT T T T
l TX
TXO,TX1:>'!=2:= :
l PCLK
| s
| rax| TRI-DDRX2 :
|
| RESET] l
| |
| |
PCLK = PCLK [
|
FCLK D: FCLK I OEN
| ODDRX?2 0| °  po
RESETCO R !
D0~D3 Dlila: : TBUF
| 4
- ]
S AL I\ 48 fPCLK :]/2 fFCLK
PCLK &% i FCLK 44 i 3515« o
mOREE
4-22 OSER4 iF AR =E
TX1~TX0 —— ——» QO
FCLK —>» OSER4
PCLK —» - » Q1
RESET ———>»
mONT48
% 4-29 OSER4 #1425
w4 I/O Eiiip
D3~D0 Input OSERAHIEMINIG 5
TX1~TX0 Input I TRI-DDRX27/4:Q1
FCLK Input [ERr R L TN RS
PCLK Input ESEI RPN RS
RESET Input S RAMNGT, EHPA R
Qo0 Output OSERA%¥E 15 5
o1 outbt OSER4=AAfigesxhli 55, "IZERQOfT
P EMIOBUF/TBUFOEN G 5, &=
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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 friEM IOBUF/TBUF 1#) OEN {55, miE=
FIEHIL
A DL Bk J5E, el L@ IP Core Generator T H /=4, HAk
A% 5 PR
Verilog #i4k.
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 4k

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]

TX0O~TX3 &=

rax| TRI-DDRX4

OEN

| reser]  ODDRXA4 L0 | © DO

I
D I TBUF
I

PCLK i th FOLK /b4 fask: 7ok =Y feeuc |
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wmOREE
[&] 4-24 OSERS i OR=E
D7~-DO0 ——
TX3~TX0 ———— ——> Q0
FCLK ——>» OSERS
PCLK —» —> Q1
RESET — >
wON48
% 4-31 OSERS #1143
w4 I/O ik
D7~D0 Input OSERS H#EHi N5 5
TX3~TXO0 Input B TRI-DDRX4/4:Q1
FCLK Input I B NE
PCLK Input ERE RPN RS
RESET Input S RMMANG T, SR
QO Output OSERS #4155
o1 outout OSERS8 =#f#ifesshli (s S, "#EHQO
P Fi % (fIOBUF/TBUFIOENS &, 2
SRNE
%% 4-32 OSERS ¥+ 48
254, {7 %m Hik
GSREN "false", "true" | "false" | B4/ E M GSR
LSREN "false", "true" | "true" | B A ERESET
Q1 % H IRF b AR 42
TXCLK_POL | 1'b0, 1'b1 1'b0 | @ 1'bO:%HE T4 H
®  1'b1:E T B H
OSERS ##lid_up0/1 It &5
" ", Ha5 /N
HWL "false", "true" | "false" ¢ ialse +d_up1 Lt d_upO #AT ]
J& 4
® “"true":d_up1 F1 d_upO i /7 E
FEREA

® QO nJ HxiEH: OBUF,

UG289-2.1.2

2221 IODELAY #RbR i+ Hodm N I DI
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® Q1 FHi%EH: QO AR IOBUF/TBUF (1 OEN {55, a7
JRIEBIL

Al DL E sk 5 iE, WAl LLIEE IP Core Generator T B =4, HAik
A% 5 P,

Verilog fifL.:
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

4.3.5 OSER10
[FiEN4
OSER10(10 to 1 Serializer)Jy 10 347 HI\ 1 £ 5 474 1 3 4L 2% .
IngEREAR

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

wmAREE

4-25 OSER10 i O~=E

DO9~-DO0 —«—
FCLK ———>»
OSER10 — » Q
PCLK ———»

RESET —»

w48
£ 4-33 OSER10 i O +43
i 1144 110 ik
D9~DO0 Input OSER10 ##li4i N\ E 5
FCLK Input R RN S
PCLK Input ERLRE TN RS
RESET Input A EAMANE S, mHEA R
Q Output OSER10 % ¥4 Hif5 5
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BENE
%% 4-34 OSER10 &8 N+45

ZH % H A8 Yo BNE P

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

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

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

REiEFIE

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

Verilog #i4k.
OSER10u
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
[RiENER
OVIDEO(7 to 1 Serializer)ly 7 AL 3:ATHI N 1 A7 54T i H B H AL 25
IheesEk

OVIDEO B, SEEL 701 FF . PCLK@H B FCLK 4 4iskis
Focik :]/3-5 Frewk -

imOREE

[ 4-26 OVIDEO i O ==&

FCLK ——»

OVIDEO |—> 0
PCLK ———>»

RESET —>»

w48
£z 4-35 OVIDEO O+ 43
Ui 144 /0 EiiTpa
D6~DO0 Input OVIDEO# #4155
FCLK Input D I B 5
PCLK Input BRI YN ERS
RESET Input FAENMANGE T, EHEFAR
Q Output OVIDEOH ¥4 th15 5
SR
2= 4-36 OVIDEO ¥ N4
4 BB TE BRMA it
GSREN "false", "true" “false" Ja AR EALGSR
LSREN "false", "true" "true" Ja A Z A7 RESET
AN

Q T %R OBUF, (45T IODELAY fEblid 8 5 A\ 1 DI,
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[REBIE
A LB Bk JFiE, WAl LL@id IP Core Generator T H =4, HAk
A% 5 PR,
Verilog fi4L.:
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

UG289-2.1.2

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

fPCLK =

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

D15~-D0 —)

FCLK ——
OSER16 > Q
PCLK —

RESET ——>

wOMN4E
< 4-38 OSER16 ¥ (I +43
4 110 it
D15~D0 Input OSER16HEHING 5
FCLK Input Epu R TN RS
PCLK Input B TN RS
RESET Input AL EARNG S, mETAR
Q Output OSER16%4f i 5 5
SHNE
% 4-39 OSER16 ¥ T4
¥4 B EYE NN E Eiti3a
GSREN “false", "true" | "false" A2 REAGSR
LSREN "false", "true" | "true" Ja A E (I RESET
RN
Q 7 B $EiE R OBUF, it IODELAY #HuiE4: Hdi A I Dl
[FiEHIL

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

Verilog #4k.
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,
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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 iE &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 Tt 4 DQS f# ], TCLK ##: DQS K5
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 . JHIZHAHE R 4-28 s

4-28 ODDR_MEM iZ3E1E[E]

| .
PCLK= : ClK Ti i :
Dl= | = DFFCT D DFFCt |2 D DFFct |2 |
RESET = CLEAR L_C'-EAR CIEAR 0
L @ 11 2 CJ QO
P muxe (G
: CIK CIK ¢ SEL |
DO= I D prrct 2B prret |2 D | prevcd @ I
CLEAR CLEAR CLEAR
I by r— |
KT === — — — —. -
- . + TRI-MDDRX1, |
yClK K 1 I
TX= = orrct 2~ orrct |20 1 ey |2 O | prrer |2 o] mue P-Q1
|CLEAR CLEAR CLEAR CLEAR SEUY I
f— —
I TXCLK_POL- I_ |

PCLK il TOLK [zt Zy:  Tpok = frewe

PCLK #1 TCLK ZIE/A4E— € HIMAL R &, AIHR#YE DQS ) DLLSTEP
{EA WSTEP 81 1IZ ALK &
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wmOREE
& 4-29 ODDR_MEM O R=E
D1~DO0 ——
X ———» > Qo0
TCLK ——> ODDR_MEM o1
PCLK ——»
RESET ——»
wON4E
%% 4-41 ODDR_MEM ¥ O+
A4 I/O ik
D1~D0 Input ODDR_MEM %5 NG5
TX Input Bt TRI-MDDRX17%4:Q1
NS S, K EDQSHIHDQSWO B
TCLK Input DQSW270
PCLK Input BTN RS
RESET Input S RMANG S, SHEFER
Qo0 Output | ODDR_MEM ¥ ¥4 Hif5 5
o1 outout ODDR_MEM =& gzl s S, mliEREQO
P FrEIOBUF/TBUFIFIOEN{E S, BiES
SBHNE
% 4-42 ODDR_MEM £¥ 1148
S A i R | fiik
GSREN et “false” | jifl4 R MGSR
LSREN If‘lﬁe "true” | 3 FAHLE fTRESET
Q1 % H I B AR 1 25
TXCLK_POL 1'b0, 1'b1 1'b0 ® 1'b0: ¥ LT
® 1'b1:EulE T I H
TCLK Rk £
TCLK_SOURC | "DQSW", "DQSW ¢ DDC?S‘T‘NV%: 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 S
[REHIHE
Verilog B4k
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

UG289-2.1.2

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& i 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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ok, DQSW270, HAR4E TCLK [t sy #is M. OSER4_MEM %t .
OSER4_MEM ¥ QO ~%dE 174, Q1 F-T QO FriZEf) IOBUF/TBUF
] OEN 155 . HZHAEE UK 4-30 fis.

4-30 OSER4_MEM iZi8+EE
- T T T T T T T 1
| OSER4_MEM :
|
X0, TX 1= |
: 2 PCLK |
|
: e TRI-MDDRX2 2
| TCLK |
|
: RESET] |
, |
|
PCLK D_:,. PCLK |
FCLK o—e—1 '
I | [\gﬁ“
TCLK TCLK ODDRX2 Moo ° po
[
RESETD:_.@ l I TBUF
\ D
D0~D3 == |
PCLK. FCLK f1 TCLK 4% % 4. foowe =2 Frou =12 e .
FCLK 1 TCLK Z[BIfAE—E WAL &, TJ#R#E DQS ) DLLSTEP
B A1 WSTEP 1B € iZ A = &R o
mwmAOREHR
4-31 OSER4 MEM iz O=EHE
D3~-DO0 —————
TX1~-TX0 ——
TCLK ———»f —>» Q0
OSER4_MEM
FCLK ——» ——> Q1
PCLK ——
RESET ———»
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wONT4A
%% 4-44 OSER4_MEM ¥ OAN43
04 1/O ik
D3~D0 Input OSER4_MEM i 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 4k,
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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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) # fE i I GEK) 8:1 3t i
s, WISZEL 8 ALIRATER 1 AL AT.

B
< 4-46 OSER8_MEM 3& 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 OSER8_MEM jZiE1E[E
I ____________ 1

’ OSERS_MEM |
|
TXO~TX3 A= |
: Y pak |
| FCLK I
| TRI-MDDRX4 f
| TCLK |
|
: RESET] |
| |
|
PCLKD: PCLK :
FCLK
FCLK 4—e p | OEN
TCLK =>— ODDRX4 |Q° | °  po
RESETE——4-5ET | .
1 ya D l
DO~D7 = 7
T '

PCLK. FCLK 1 TCLK HJliZ 3 2N Focik :]/4 Frei :]/4 Frew .

FCLK Il TCLK Z [AlfFfE— & HIAHAI S &R, TIHR#E DQS 1) DLLSTEP
A1 WSTEP {E i 2 #HALE R
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i A REE

[& 4-33 OSER8_MEM ¥ O ~=E

D7~-DO
TX3~TX0 ——

TCLK ——>

FCLK »

PCLK

RESET >

OSER8_MEM

—— > QO

——>» Q1

i A T48
2% 4-47 OSER8_MEM #0438
¥ 1 4 110 Eiipa
D7~D0 Input OSER8_MEM ##EsN155
TX3~TXO0 Input B TRI-MDDRX47*4-Q1
TCLK Input E‘é#;ﬁ;ﬁ 5, KEADQSHIHIIDQSWO B
FCLK Input e R N R
PCLK Input BRI RS
RESET Input R EAMANG S, mE AR
Qo0 Output OSERS8_MEM % fi {55
o1 Output OSFRS_MEM zﬁfiﬁ%#ﬁ%ﬂiﬁﬁmﬁ = %, AlERZQO
FT%fIOBUF/TBUF{IOENTE 5, B
SHNE
%% 4-48 OSERS_MEM £ /148
ZH 4 HUE G NN Eif i)
GSREN “false", "true" | “false" AHEREAGSR
LSREN "false", "true" | "true" Ja A S (TRESET
Q1 iy H B B AR M 4
TXCLK_POL 1'b0, 1'b1 1'b0 ® 1'b0:##s bEIHE
® 1'b1:H¥E N FRIR I H
TCLK RFiE#E
TCLK_SOURC | "'DQSW", | .pocy ¢ E)DQC}s,Sv\\//\g: K H DQS FERHY
E DQSW270
® DQSW270": k[ DQS #¥
Bt DQSW270
HWL "false”, "true" | "false" OSER8_MEM%#&d_up0/1 K}
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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 7/ E#£H#EH OBUF, mizid

|IODELAY #EGE £ H fay A [ DI

® Q1 7% QO FriZE ) IOBUF/TBUF [¥] OEN (55, &=
® TCLK 7k H DQS £k ) DQSWO0 i DQSW270, Fc & XS N 12

.
[FiEHIL

Verilog #i4k.
OSER8_MEM oser8_mem_inst(

);

O 0o D

)
o)

-Q0(q0),

1(q1),
0(d0),
1(d1),
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)

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 :

UG289-2.1.2

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, mitiift 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 — >

imANT4a

% 4-49 IODELAY ¥ ONT43

w4 1/O i

DI Input HHNG S
BHINE A LR K

SDTAP Input ® 0: INEFRASLERS
® 1. ZIEHEEIERS
BEE B AR LE R ) ]

SETN Input ® O: JEHNAERS;
® 1: Jl/b kR
VALUE N F [ S &SRS IE R, kb

VALUE Input s

P B NEIR K

DO Output HimHES
ar bR B AT, TN B AR R B AL I -

DF Output iﬁgﬁﬁ 7, F LR IR BN A B LE i) i under-flow
gk over-flow
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BN E

% 4-50 IODELAY $¥ /143

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

[REHIL
Verilog B4k
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,
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Di=>di,
SDTAP=>sdtap,
SETN=>setn,

VALUE=>value
);

4.4.2 IODELAYC

UG289-2.1.2

JRIBNTA

IODELAYC(Input/Output delay)ii Nt ZE /T, 2 10 i a5 g —
OCIE T =S TR T

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 igOT~EE

DI ———>f
SDTAP ———> ——— DO

—
SETN DE

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

iw O 4R
%% 4-52 IODELAYC i AN 43
¥ 11 44 /0 Eiipa
DI Input ARG S
P INEE S L P K
SDTAP Input ® 0: fN#FASLER
® 1. ZAUHELERS
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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 #i4k.
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 .
&
% 4-54 IODELAYB i&E i S8#

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 d #100p.s; 1 DELAY_ [dmux_o A
SDTAP—>| DLY AD dlyout_mld‘2 MUX 4’|‘|>‘|‘[>|‘|>|'—Tl>|'|>|— |
SETN——> - . ” del 0 del_1 del 2 del_5 del_6 del 7
VALUE—>] "3
» DO
~ - IS :' :' . ] i I ™
1 1 Il = 35 1l 3z 3 ] 3
SV By By &Y ooy oy ii’ii
o o N w o - N w
o
o =) <>
<> Z > c 3z .
DAADJ[l:O]—bﬁ <>:< JU> E g % >H< o £<—DAADJ[1.0]
© = "~ !
| v _|

o
>
o

DA_SEL[1:0]
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i A REE

[&] 4-37 IODELAYB O x=E

DI ——»

SDTAP ——>|

SETN — |

VALUE —

DAADJ[1:0]—+—>

IODELAYB

—— DO

—> DF

—> DAO

s O 4R
%% 4-55 IODELAYB #0148
Ui 144 110 o
DI Input EAEL PN R
PN EE S LR DK
SDTAP Input ® 0: fNEFHSLER
® 1. ZhAUHEELERT
WE BN VAL (177 1)
SETN Input ® O BEHNAERT;
® 1 J/b kRS
VALUEN T B Zh A T AEHE, &Mk %
VALUE Input N E K
DAADJ[1:0] Input B DAOAE X DO LERT {H
DO Output EAE T Tt =)
DAO Output s e R A S
TIRANY AR VA )RR BN VR B SE I -
DE Output iﬁgﬂﬂ‘T B, FHUPARIREhAS TR SE I fflunder-flow
fover-flow.
SHNE
2 4-56 IODELAYB £¥/T43
ZH 4 U v BiIME iR
C_STATIC_DLY | 0~127 0 A GE I 3B K )
Delay MUXi&#%
® 2'b00:dmux_o=DI;
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 ST HIDAOZE 1
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!

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 k.
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;

UG289-2.1.2 108(114)




4 S N 125

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

UG289-2.1.2

[FiBN R
IEM(Input Edge Monitor)fii Ny i, J2& 10 #H 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=,

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

D ——»
CLK — > —— LAG
RESET — IEM —— LEAD
MCLK —>|
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w9 4R
& 4-57 [EM iR O 48
i 144 /0 Eifipa
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 ¥/ 45
ZH 4 HUA YE BOME | fhid
wisize | SHALLMPSWALL: | uaLi | i
GSREN "false", "true" "false" B &R EAIGSR
LSREN “false", "true" "true" Ja A E A7 RESET
[FigHlE
Verilog fi4k.
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 4k

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

UG289-2.1.2 111(114)




5IP i H 51 IPELE

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 ﬁﬁ}j_:\‘o

5-1 DDR B9 IP Customization & (454

& IP Customization ? X
T
DDR 57
General
Device: |GW2A-55 | Device Version: |C |
Part Number: |GW2A-LVS5PG1156C7/16 | Language: Verilog -
File Name: |gowin_ddr | Module Name: |Gowin_DDR |
Create In: |E:\fpga_project\src\gowin_ddr |
Synthesis Tool: | GowinSynthesis -
— cin[0] Options
1] DDR Made: | Input -
e Ratio: 2 A
[] Reset
|ODELAY
Delay Mode: None - Delay Direction:  Input
Delay Step: =
Use CLKDIV
Cancel
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General Bt EHE: General ¢ EHEH THCE =41 1P Bt SCHIFE R AE
=

Device: E/~CHCE ) Device 18 2

Device Version: .7~ CLC & 1Y Device Version {5 5

Part Number: &7~ CUAC & 1 Part Number 15 &

Language: BCE AR IP Wit SO B fR1E 5 o A M T

A FRAE, EFEEFRET, SR Verilog A1 VHDL

Synthesis Tool: FLEIEFLLEG TR

Module Name: Bt & =41 IP %11 X £F 1 module name. fEA41ll

SCASHE A H w44 B . Module Name A g5 JHiE 44 FrAH A,

FAHE, W Error $&78

® File Name: BCE P24/ 1P Bt SCHEI SO 44 . (R4 SCAHE AT 8
B A AR

® Create In: BCE LM IP Bil SCIFH HbREAR. ATAEA I SCAHE
B H br AR, R8I SORHEA Ui B AL e H bR A

. Options Bt EHE: Options KL EAEFH T-H P HE XA E IP, Options i &

eI 5-1 Frow .

® DDR Mode: fic® DDR#, BHEHIA “Input’. Hidh “Output’.
=& “Tristate” f1XL A “Bidirectional”, 7] 7845 %6 3 PU Fjfss =X,

e Data Width: FAZ'#E DDR HI%E %, SCFFHITEHEZ 1~64
e Ratio: At® DDR i #mLbE, f+52,4,7,8,10,16

® Reset: Ratio iE# 2 i, TWEFAFREEAE RESLE TN, A GBI KL L
#514r, IDDRC =% ODDRC

® |IODELAY: Fi® DDR J& 7513 FH ZE i A

“Delay Mode”, Fit# Delay #:, “None” F/rAfliH
IODELAY, “Dynamic” #5546 f IODELAY 8 AT i 25
¥, “Static” Rl IODELAY H- A& i B e 25 %

“Delay Step”, EFFFHAWEILRS 1205, JEF 1~128

“Delay Direction”, DDR Mode X [a]fa i,
|IODELAY, %+ IODELAY %44 N b 5 H 3%

® Use CLKDIV: f{#ifem ¥ s2piit, CLKDIV, X455 folk #E47 4>
¥, Ratio N 2 B ANREZ) %k

i B AE ] o R R HEE R IP Core FRC B 45 FURBIKER, 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

!

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