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(POR)Z B AL, iz ik FPGA 7 fh WAZZ AT . 25 S A BRIAM
GPIO a2 =Ny L. mz=F 3k FPGA 77 dhoxt A% fa IS AN E Al
I/ ol NN 105 2 5 8

BN XS B ER AN (Vrer). — 20 X A AT AT =] PARD
BNMINSHEBIE., AT S SSTL Ml HSTL 28 i FArifEf N, SEHE K
BRNEHE LR —F, MASHLHEWT NS R RS 4. BT
AN XRE %S HHERL, — N XWNESH LA RN S5
FL R 0 N B BRIAS BE R A R

SR FPGA 7= i I GPIO 24780 & W M N & 1, 4 Akl
JAFIB. BRI AN T ZME ST (True) 3, M B XN T 2505
K C (Comp) ¥ie

3.3.1 LVCMOS Z&0RE

uG289-2.1

Fifi GPIO #44 & LVCMOS 2247, LVCMOS Z&A7 il ARHE A [F B FH 3 &
P B K Fi . A LVCMOS 2247 v LR B kg B 55 R LUK E L
ORFFo 59 LRI M st 17— AbE e RAE, TR N TS ek
W] SR AR NIIAEBUAE 5 1 E—IRES, RAE ARl A
ek AL A\ Ve FELVAT o

i LVCMOS 2217 B A W g RSN RE 77, 2 e P b v X6k N 1 3K 5
BE 1R T35 S 25 5 N BE T /O Ha S i A SR o i = 2§44 FPGA
72 i 0] G AR ) IR B0 B AN PRAUE AR B % B B /N IR 3K B e

FIRW A E B TR IR NI — R PGBk, e
LVCMOS ZEA7#8 L R iR i e B -

B R B 2 A B B AT A R R R A2 2L, LVCMOS 2247 1]
DATC B RS A e 75 A5 X (SLOW A 57 i 455 2 (FAST) .

AN ZE KT B R A B A RS A, BB R A S R Fe s, S
S BT .
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3.4 HAU 2 7y HUBR DL TC [0 2%

3 HNH A
332 ENEENRE
2 GPIO 2470 & Rl 2 0 BT, Ban N Z2 IR 3 A 2R PR EFFRFPE B 2R H
GWIN #3FEr [X 0 SCRF A A AT gmFE ) 100 KRk AN 22 53 VLG HE BE
GW2A 254 X 0/1 SCRF AT 9w A2 1 100 KRR 4R 45 N\ 22 43 UL BT HELBH o
Fr A Hiii GPIO 227X AR AT CARC B A LVDS 22 73 fan i B~ AR, Lb
i1 LVPECL33E, MLVDS25E, BLVDS25E %5, [q] s 4B fs 22 s hn s fH
VLTE Y 28
3.4 1R E 57 H B PTHC P 4%
3.4.1 #2{) LVDS
B SR FPGA P2 ibiE o B A LVCMOS % in b AR DU HE ) 2% m]
DA e LVDS St b, FHLAMERUTHC N 2% a0 & 3-1 AT .
[& 3-1 LVDS25E Lg%
2.5V 1580hm
8mA L
2.5V 1580hm % %
Yo >
On chip Off chip On chip
3.4.2 #R$l LVPECL

R FPGA 7= iiiid BARE) LVCMOS i th i b 4158 LT k9 2% 7]
DA A LVPECL fthibrife, JCAMNERULACIH 2 Wl 3-2 Fror.

3-2 LVPECL ICEZ %%

3.3V
93ohm

16mA L
T 3.3V D
930hm T

16mA

wyog9eT
wyoQoT

On chip Off chip On chip
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3.4 HAU 2 7y HUBR DL TC [0 2%

3 f NHi A7
3.4.3 &1l RSDS
E= 2R FPGA 7= it B4 LVCMOS i hin b A8 UG Fic (R 2% 7]
PLRg ey RSDS fa i brifl, HAMHSULHEC P25 an &l 3-3 Frs o
3-3 RSDS ILHz ML
2.3V 2940hm
8mA L
23V 2940hm % % D
:L 8mA T
On chip Off chip On chip
3.4.4 #2#) BLVDS

F 3k FPGA 77 i il HAME) LVCMOS i th i b &1 UG T i 2% m]
PAF e BLVDS St riE, HAMERULHEC R 25 a1k 3-4 fros

3-4 BLVDS PLEZ %%

+ +
2.5V 2.5V
80ohm 80ohm
16mA AVAYA ZA =\ 16mA
g £ L
% =3 g
=8 ES
z8v 80ohm j §- § j 80ohm 28V
16mA>—o— AN/, — o2 Y oA\ o< 16mA
2.5V 2.5V
80ohm 80ohm
16mA >—e—/\/\/\, L AN ——e<16mA
28V 80ohm 80ohm 28V
16mA AVAYA AVAYA 16mA
+ +
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3 F N A7 3.5 GPIO # e &

3.5 GPIO i HE &

LA YR B AR Floorplanner Xt GPIO AL & . JE &3 T E, T
PLH E X CST USRI, FIxy CST U SR B ) AR TEA N2
3.5.1 i &
Xt GPIO AT YA B BUE
I0_LOC "xxx" H4 exclusive;
3.5.2 B ARfE
9 GPIO W& H~F At
IO_PORT "xxx" 10_TYPE=LVCMOS18D;
3.5.3 IRTNEESS
Dt A A SO ) A B B Bl e
IO_PORT "xxx" DRIVE=12;
3.5.4 ETHIHER

WE F R, Hph UP: bdi; DOWN: F4i; KEEPER: MZ{4
¥F; NONE: &ifH.

I0_PORT "xxx" PULL_MODE=DOWN;
355 &ZHE
9 GPIO B S H K, BERT LUK 1515 B iT LUk [ P9 35 5%
RS
I0_PORT "xxx" VREF=VREF1_LOAD;

3.5.6 iIBiE
S N R RO B R, MBI RR R
NONE->H2L->L2H->HIGH.
IO_PORT "xxx" HYSTERESIS=L2H;
3.5.7 BRI %
Sy A R EOUL 0 BT TR B IR AT %, #5243 ON/OFF i£35.
IO_PORT "xxx" OPEN_DRAIN=0ON;
3.5.8 FEHRER R

i OO B B e R, SLOW: (kM1 3; FAST:
B
IO_PORT "xxx" SLEW_RATE=SLOW;
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3 N\ HH 2 A7

3.6 GPIO J5ii&

3.5.9 BigPTHCE BE

N5 S i B A UL LR, $R At OFF A1 ON i .

IO_PORT "xxx" SINGLE_RESISTOR=0N;

3.5.10 =4y LECE PR

NENE TR EL LR, 24t OFF Al ON &I,
IO_PORT "xxx" Diff RESISTOR=ON;

3.6 GPIO J&13

|0 Buffer, B3 217 ThfE.
(ELVDS) FI1E LVDS (TLVDS).

3.6.1 IBUF
FiENAR

IBUF(Input Buffer), #i\Z#f#s.

i O~ E
3-5 IBUF S I~ E

RIEAFThAEE, W]

4N buffer, f53L LVDS

|—> IBUF —> O
w9 4R
%= 3-1 IBUF is O+
I 110 IR
I Input BN
o} Output HimH (s
[RiERIL
Verilog #i{k.:
IBUF uut(
.0(0),
1(1)
);
Vhdl B4k

COMPONENT IBUF

PORT (

O:0UT std_logic;

uG289-2.1
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3.6 GPIO J5ii&

I:IN std_logic
);
END COMPONENT;
uut:IBUF
PORT MAP(
0=>0,

[=>I

3.6.2 OBUF
[RIBNER
OBUF(Output Buffer), %t Zg s,
iw A= E
3-6 OBUF in A ~=E

| —» OBUF [—> O

w48
% 3-2 OBUF i O+
AN 110 iR
I Input HIRmNGE S
o} Output VG E iR R
[REGIHE
Verilog #i4k.
OBUF uut(
.0(0),
(1)
);
Vhdl i1k
COMPONENT OBUF
PORT (
O:0UT std_logic;
I:IN std_logic
);

END COMPONENT;

uG289-2.1
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uut:OBUF
PORT MAP(
0=>0,

=>]

3.6.3 TBUF
[RIBNB

TBUF(Output Buffer with Tristate Control), =Z&ZE 8%, KH FERE.

i AREE
3-7 TBUF SO~ EE

OEN ——>|
| —>

TBUF

— O

w48
% 3-3 TBUF #5048

¥t

I/O

Eiiipay

Input

HENE S

OEN

Input

Btk =S ERES 5

O

Output

Hes 55

[RiERIL
Verilog #i4t.:
TBUF uut(
.0(0),
A(1),

.OEN(OEN)

);
Vhdl #4L.:

COMPONENT TBUF

PORT (

O:0UT std_logic;

uG289-2.1
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3.6 GPIO J5ii&

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

OEN=> OEN

3.6.4 IOBUF
[RiBIT 4R

|IOBUF (Bi-Directional Buffer), X{ |22 2.

2 OEN Jyi i P, 1F

NGz as; OEN NRHLFI, VEoufi 2t as.

i O~ E
3-8 IOBUF i O =&

OEN ——» e
., loBUF |
A48
%% 34 IOBUF ig ON43
I 1/0 IR
I Input BN
OEN Input i =& EE S
[o) Inout NSRS S, XA
o) Output RG-S
[RiEHIE
Verilog #4k.:
IOBUF uut(
.0(0),
10(10),
A(1),
.OEN(OEN)

uG289-2.1
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3.6 GPIO J5ii&

);
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
BIEN R

LVDS 243 N4> N #ifh: TLVDS_IBUF il ELVDS_IBUF.
TLVDS_IBUF(True LVDS Input Buffer), L2434 A\ 2B nae .

!

GW1INZ-1. GW1N-1S #{F A TLVDS_IBUF.

ELVDS_IBUF(Emulated LVDS Input Buffer), il 40 N ZErh 32,

!
GW1INZ-1 & A3+ ELVDS_IBUF,
imOREE

3-9 TLVDS_IBUF/ELVDS_IBUF i OAREE

| ——>" TLVDS_IBUF/
IB —>|- ELVDS_IBUF

uG289-2.1
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3.6 GPIO J5ii&

Im O 4R
%= 3-5 TLVDS_IBUF/ELVDS_IBUF i[04
i 110 i3
I Input ZE I NATE 5
1B Input ZET I BYE 5
o) Output B G
[RiEHIHE
N —
Verilog #i4k.
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
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3.6 GPIO J5ii&

);
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

LVDS %2yt 7> APiFh: TLVDS_OBUF #1 ELVDS_OBUF.
TLVDS_OBUF(True LVDS Output Buffer), EZ/ 4 HI 288,

!

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

ELVDS_OBUF(Emulated LVDS Output Buffer), {82434 i 22 b 32,

im O~ E

3-10 TLVDS_OBUF/ELVDS_OBUF ix O~=E

I —>

TLVDS _OBUF/t—>» O
ELVDS _OBUF .|

ImONT4E

%% 3-6 TLVDS_OBUF/ELVDS_OBUF i O3

Ui 110 ik

| Input ARG S
OB Output B Z /- iE 5
O Output Al 72 5 i S

uG289-2.1
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3.6 GPIO J5ii&

[REHIHE
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 4k
COMPONENT ELVDS_OBUF
PORT (
O:0OUT std_logic;
OB:OUT std_logic;

uG289-2.1
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3 F N A7 3.6 GPIO J5iiE

I:IN std_logic
);
END COMPONENT;
uut:ELVDS_OBUF
PORT MAP(
0=>0,
OB=>0B,
=>1
);
3.6.7 LVDS Tristate Buffer
RENER
LVDS =4 %404 A#ifh: TLVDS_TBUF A1 ELVDS_TBUF.
TLVDS_TBUF(True LVDS Tristate Buffer), HZ4r =25, KHEF
flife.
!
GW1N-1. GW1INR-1. GW1NZ-1. GW1N-1S 4% TLVDS_TBUF.
ELVDS_TBUF(Emulated LVDS Tristate Buffer), 1% 4y = #4522 22,
fICHFERE
mOREE
3-11 TLVDS_TBUF/ELVDS_TBUF i [ 7R B &

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

w948
%% 3-7 TLVDS_TBUF/ELVDS_TBUF #0148
AN 110 Efiba
I Input AN E T
OEN Input i = SR E S
OB Output B 22 - A5 =
o Output AN ZE ST A S
[RiEHL
g —
Verilog %4k

UG289-2.1 18(115)
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3.6 GPIO J5ii&

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

uG289-2.1
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I:IN std_logic;
OEN:IN std_logic
);
END COMPONENT;
uut:ELVDS_TBUF
PORT MAP(
0=>0,
OB=>0B,
I=> 1,
OEN=>0OEN
);
3.6.8 LVDS Inout Buffer
[FENER
LVDS Z 55 Nt 70 AW : TLVDS_IOBUF A1 ELVDS_IOBUF,

TLVDS_IOBUF(True LVDS Bi-Directional Buffer), B 74 XA 22025,
2 OEN Jymi iy, fENEZE M AZ 4 OEN NCH-FIN, fEAEZE

Pak THAES Al
gz A
%% 3-8 TLVDS_IOBUF & 284+
Ktk 5 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 IO GWI1N GW1N-4, GW1N-4B,GW1N-4D
(LittleBee®) GWI1NR GWI1NR-4, GW1NR-4B, GW1NR-4D
NS GWINRF GWINRF-4B

ELVDS_|IOBUF(Emulated LVDS Bi-Directional Buffer), #4743 X [A]
ZzrhE%, 24 OEN Ay BV, VRN ZE /i AN G2 ds s OEN IR HL P,
VE AR ZE 51 S 22 i s
!

GW1NZ-1 A FF ELVDS_IOBUF.
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3.6 GPIO J5ii&

uG289-2.1

im QR EE

[#] 3-12 TLVDS_IOBUF/ELVDS_IOBUF ix OREE

OEN ——>
| —>

TLVDS_IOBUF/ +
ELVDS_IOBUF

— O

<«—> 10B

w48
%% 3-9 TLVDS_IOBUF/ELVDS_IOBUF i [ 1T48
I 110 B
I Input HIRmNGE S
OEN Input i = SRS
o) Output B ES
[e]:} Inout B 22 73 N\
(o) Inout A 22 73 N
[RigHIL
Verilog itk
ELVDS_IOBUF uut(
.0(0),
10(10),
.I0B(IOB),
A(1),
.OEN(OEN)
);
Vhdl #i4t :

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

OEN=>0OEN

3.6.9 MIPI_IBUF
[RIEN4B

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

iEF SR
2% 3-10 MIPI_IBUF & A &%
Kk #75 A
GWIN GW1N-9, GWIN-9C, GW1N-2, GW1N-1P5, GW1N-2B,
GWIN-1P5B
NEES T GwiINR GW1NR-9, GWINR-9C, GWINR-2, GW1NR-2B
(LittleBee®)
e GWINS GWINS-4, GWINS-4C
GWINSER | GWINSER-4C
GWINSR | GWINSR-4, GWINSR-4C
RIE®
GW2AN GW2AN-18X, GW2AN-9X
(Arora)
TheEd

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

LP #ix: S m, OEN K- P, | %A 10 A ; OEN /& F
i, 10 N\ OL N ; OENB KHFH, IB N#iA IOB Nt ; OENB
= H P, 10B A\ OB M .

HS #5: 10, 10B NESHN, OH N4, i HSREN $5 il £ i iy
RH

im AR EE
3-13 MIPI_IBUF O~ E &

| —> —» OH

B —> — OL
OEN —»{ MIPI_IBUF [—>» OB
OENB —>» +€—» 10
HSREN —» . l«<—>» 108
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uG289-2.1

w48
£ 3-11 MIPI_IBUF #1748
ity 11 /O Eitipay
I Input LPHA T, OENMKH - FI AHIA .
IB Input LP# RN, OENB®K HL TIIB AN
HSREN Input HSHR T 4 £ 3ty FL BHL
OEN Input LPA M ANt =455
OENB Input LPA G T o Nt =405
OH Output HSHR A #edafan 5 =
oL Output LPELA R, OENE H-FITOL it -
OB Output LP#Ezt N, OENBF OB i -
® LP T, OENfRHFH 10 A¥iit, OEN T
10 Inout i 10 %A
HS 830 R, 10 NN
LP #50~, OENB 1 Hi T} 10B M, OENB /&
[o]:] Inout HLFE 10B v A
® HSHEIF, IOBAHIAN
[RiEHlE
Verilog B4k
MIPI_IBUF uut(

.OH(OH),

.OL(OL),

.OB(OB),

10(10),

.I0B(IOB),

A,

IB(IB),

.OEN(OEN),

.OENB(OENB),

HSREN(HSREN)

);
Vhdl 4k :

COMPONENT MIPI_IBUF

PORT (

OH:OUT std_logic;
OL: OUT std_logic;
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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
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3.6.10 MIPI_OBUF

uG289-2.1

[RiB4B

MIPI_OBUF At TAERL: HS BiF1 LP Az,

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 I #E 4 H 22 b 4%

is 2
< 3-12 MIPI_OBUF & 28t
Kk #75 M

GWIN GW1N-9, GW1N-9C
NSO GWINR GW1NR-9, GW1NR-9C
(LittleBee®) | GW1NS GWI1NS-4, GW1INS-4C
Kt GWINSER | GW1NSER-4C

GWINSR GWI1NSR-4, GW1NSR-4C
i AREE

3-14 MIPI_OBUF i Or~E=E

MODESEL —>

+

—>o

| ——»| MIPI_OBUF
-—> OB
B —>»
wON48
%% 3-13 MIPI_OBUF #1423
AN 1/O ik
I Input As ARG S, FTHTHS BlEiLPE .
1B Input LP# T BIm R NG 5
MODESEL Input PRER(E S, HSELPRL .
Al B S S, HSEU N NAZE i, LPREER
© Output AN
BinddE i {55, HSH I N ABZE i, LPRE
o8B Output T B A
FEiEfe
Verilog ik :
MIPI_OBUF uut(
.0(0),
.OB(OB),

A(1),
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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 % 222,
24 MODESEL Ay Py, A N(HS)MIPI s i 22 b 8% 24 MODESEL
AR HESPR, /R ALP)MIPHE DhRES 22 ph 4% . 5 MIPI_OBUF KX 71 2 1
YOIl S CVE Y LP BRI A SR .

iE A 2g

MIPI_OBUF_A [{)i& 28 1F k3 3-12 41, i8&E T N RATHI#81F .
%% 3-14 MIPI_OBUF_A & F3 8% (Miin)

Kk EY a

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

K itk GWI1NR GW1NR-2, GW1NR-2B

uG289-2.1
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imAREE
[ 3-15 MIPI_OBUF_A O E
MODESEL—>
| —> H———>» O
B | MIPLOBUFA | o8
IL——>]
w48
%% 3-15 MIPI_OBUF_A iz A48
% 110 Eif{
| Input HS #0 N A BRI NG 5
1B Input LP# T BIm BRI NG &
IL Input LPHEE T AsG BRI ANGE 5
MODESEL Input RS S, HSELPH R .
o Output gﬁiﬁﬁzigfﬁﬁsﬁﬁTﬁAiﬂﬁﬂj, LP
OB Output gﬁﬁ%ﬁg@jﬁgﬁi%gsﬁﬁ?%sﬁﬁiﬁm, LP
[RiEHlE
Verilog itk
MIPI_OBUF_A uut(
.0(0),
.OB(OB),
A1),
IB(IB),
AL(IL),
.MODESEL(MODESEL)
);
Vhdl #i4t :
COMPONENT MIPI_OBUF_A
PORT (
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic;
UG289-2.1 27(115)
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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 i fl TAERA: Normal BixUA I3C iz,

I3C_IOBUF( I3C Bi-Directional Buffer), 13C X{[f12E %%, 4 MODESEL
NREECTRS, 1F9 13C WUHZEMEE: 24 MODESEL JfikHs i, {2l

EESAL
B
< 3-16 I3C_IOBUF ;& 8
93 Y| Endis
GWIN GW1N-9, GW1N-9C
NSO GW1NR GW1NR-9, GW1NR-9C
(LittleBee®) | GW1NS GW1NS-4, GW1NS-4C
F Ik GWINSER | GW1NSER-4C
GWI1NSR GWI1NSR-4, GW1NSR-4C

mAOREE
& 3-16 I3C_IOBUF i Ox~EHE

MODESEL — —» O
I3C IOBUF
| —» - <“<—> |0

UG289-2.1 28(115)




3 N\ HH 2 A7

3.6 GPIO J5ii&

ImON4E
%= 3-17 I3C_IOBUF #O/T+48

ity 1 I/0

ik

I Input

NG5

[@] Inout

BANRTHE S, A

MODESEL Input

LSS, Normalti = akI3CH =,

O Output

Hmmh5s

[REGIHE
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=>I0,
[=>l,

MDOESEL=>MODESEL

uG289-2.1
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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

ANSEHLLP A3

BRI

3% 3-18 MIPI_IBUF_HS/MIPI_IBUF_LP ;&M &#
A #51 w1
NE IS

(LittleBee®) 5 & GWINR GWINR-2
ThaeHd

Fl P A4 A MIPI_IBUF_HS 1 MIPI_IBUF_LP 4 &528l 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 |y on MIPI_IBUF_LP

B — IB—» — OB
IwO9T4R
= 3-19 MIPI_IBUF_HS ix O/ 43
3t 11 110 ik
I Input HSHRE A ZE 734 AN A {5 5
1B Input HSHE 2 704 A B 5 5
OH Output HSHE &4 & 5

% 3-20 MIPI_IBUF_LP & O/+48

i 110 g

| Input LPASE LA B o s N5 5
1B Input LP#E B H i iy A\ 15 5
oL Output LP#E AL A5 5

OB Output LPELA B 15 =
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EREAN
® 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 4t
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=>0H,

[=>I,

IB=>IB

);

lp: MIPI_IBUF_LP

PORT MAP(

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

[=>1,

IB=>IB

3.6.14 ELVDS_IBUF_MIPI

uG289-2.1

[RiBIT 4R

ELVDS_IBUF_MIPI(Emulated LVDS Input MIPI Buffer)rJ LA [&] i 55 3 5
FhAERE: HS SR LP 4 AR, o A S SR HS 3, B 3 A

SEHLLP R

Dhesaik

ELVDS_IBUF_MIPI 37#5 LP . HS #%, I, IB%#:%] pad.

® Pl IB A, OL Nit.

® HSHA: I. IBANESHAN, OH Nt .

i A REE

3-18 ELVDS_IBUF_MIPI # O RERE

| —»
B ——]

ELVDS_IBUF_MIPI

—— OH
% oL

iR O 948

% 3-21 MIPI_IBUF 8O+ 48

Uitg 1 I/O

Eiiipay

I Input

HSHET, Dy

B Input

LPE R,  IBANHIA

32(115)




3 i A\ i A7

3.6 GPIO J5ii&

i 1 110 EiiibaY
OH Output HSE =T B S 5 5
oL Output LPH#C N gt (5 5
[RiEHIE
Verilog 4k,
ELVDS_IBUF_MIPI 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

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

[=>I,

IB=>IB
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4 i N i A

45@)\5@&&%

iz R FPGA 77 b (¥ A\ e 1 22 48 3 FF SDR. DDR 25 LA
B M TARREEUR, B IR ) (B A 22 2015 50 ) SORT DABE & s H A

BNE S WSS & =85 G 5 (O =S H I HHE 5).

!

® GWIN-1. GWINR-1. GW1NZ-1 £/} IOL6. IOR6 & A ¥ 10 24,

® GWIN-2. GW1INR-2. GW1IN-1P5. GW1N-2B. GW1N-1P5B. GW1NR-2B #5/}1
I0OT2. IOT3A i IASHF 10 24

® GW1N-4.GW1N-4B.GW1NR-4.GW1NR-4B.GW1NRF-4B.GW1N-4D.GW1NR-4D
A 10L10. IOR10 B IASCHF 10 24

K 4-1 vz 34k FPGA 7 il A\ e 2258 1) 4 HH T2
4-1 NEHIZEE R EE - WS

X

D |

OTMUX
TRIREG >
TO
GND —»
o1
» OSER | Q0 "\ ODMUX
4 ODELMUX
> OREG

L Do

K 4-2 2348 FPGA 7 dh i N\t IZ B 1 S A\ 870

UG289-2.1
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4 gy N 12 5 4.1 SDR iz,

B 4-2 MABHIZ BN REE - WA

—_—_——,e—eee— e, e ———

pap X

>
>
IREG — > Q

—_— — —_ — =

Y

IDES > Qo-Qn1

— > LAG

rl

|

®)

]

m

—

>

<

% A 4
v

g —— > LEAD
o wWAE® ]
!
ClJ GCLK S A5 ., RAi:HES) Fabric: DI P44 A% Fabric.
4.1 SDR 3

ffi HH B ISR SDR B, SROMAZ A8 (IREG). fith #7758
(OREG) fl=#4& 2 745 (TRIREG), HIhfE[R CFU 1y FF/LATCH.,
4 FF/LATCH i A D ¥ Buffer/lODELAY 3¢3)j, Hi% Buffer/lODELAY 7:
IR HoAl lologic I, 584 FF/LATCH H#ith Q i —1353) Buffer/IODELAY,

H.i% Buffer /4 MIPI Buffer Iif, 77 LL{F 4 IOLOGIC {if .

4.2 DDR R HNIZIE

4.2.1 IDDR
[RENER
IDDR(Dual Data Rate Input), SZELXUE S 3 R4 .
Ihaehid

IDDR #2, # i BE 78 5] — B B R4t 4 FPGA #2148, IDDR iZ4EAE
B 4-3 firos, B EE 4-4 Fins.

4-3 IDDR iB3EEE
o CLK
CLK
CLK DFF 1 LD Qo0
DFFt | D
D D
CLK
LK DFF 1 2> o
DFFN | [ —D
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4.2 DDR # U N 124
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[# 4-4 IDDR B FFE

1

2

CLK f

L+

L F 1 F 1L fF 1L f 1_f

D o400 801 401 802 402 802 028

Qo

1

S

Do A ¥ DILA ¥ DZA ¥ Dia X

o

i O~ E

Do B ¥ DIB ¥ pze ¥ DB ¥

4-5 IDDR ix Or~=E

CLK ———»

IDDR

D —» > QO
wOMN4A
%= 4-1 IDDR O3
4 110 i
D Input IDDRE 4 N5 5
CLK Input RPN EREs
Q0, Q1 Output IDDREH 4 15 5
SHNER
%2 4-2 IDDR &8I N+43
¥4 H{H Y BiME Eiti3%
QO_INIT 1'b0 1'b0 QO i W 4R B
QL_INIT 1'b0 1'b0 QL H KW 4R BUA
EREHRN

IDDR H¥#E%i N D /] B3k E IBUF, =it IODELAY ik 5 Hia

H DO,
FEiEFIE

A DA Bk R iE, tA] LU IP Core Generator T E /=4, HAk
A[&% 5 P

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 (
Q0=>Q0,
Q1=>Q1,
D=>D,
CLK=>CLK

);

uG289-2.1
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4.2.2 IDDRC

uG289-2.1

[RiB4B

IDDRC(Dual Data Rate Input with Asynchronous Clear)-j IDDR Zh#g2%
R, SEIXURREZRA AN, FREA R SRR

IheesEid

IDDRC #55, %t B 75 5] — B i i k4 FPGA 124,
wOREE
4-6 IDDRC O~ EE

CLK ——»
——» 01
CLEAR ——>» |IDDRC
> Q0
D —»

wmOMT4E
%= 4-3 IDDRC #OAN+48
Ui 1144 I/O ik
D Input IDDRC ##EHiN{E T
CLK Input RPN RS
CLEAR Input S RMANG S, mBE AR
Q0, Q1 Output IDDRC #¥afiih 55
SHNER
%= 44 IDDRC £8N+48
¥4 HUEYE NN ity
QO_INIT 1'b0 1'b0 QO%i i I W UR BUE
QL_INIT 1'b0 1'b0 QL4 H A IR B
A

IDDRC (fdi4m N\ D 7] BL#k H IBUF, 45t IODELAY bk g H
i DO,
REGE

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

&% 5 1P 1.
Verilog 4k
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
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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 #55X, SEE 1:4 & FFL4h, B BR AR [F) — I 2had s $ 4t 2h FPGA
W . S CALIB 5 4 H B a7 , BBk b B R o — AL, B9k )5
AR K SR AT AR AR . CALIB /Rl 3 & 4-7 s .

4-7 CALIB 7R IR Fr [

D R ER D EYEY EYEF E EEE ER EREY CERERERES EYEY ERER ES EEN Y ER ER D E )

Qo Do o1
a1 D1 [iF]
Q2 o2 D3
”
vE!
Eﬂg}m: CALIB {55 Ik 98 S R e (4 5% , T LR 755, BB 9 B K45 T
.

YEH /4 f = 2 f
PCLK i@ iy FCLK 434iigfs5. PCK ]1/ FCLK
i A REE

4-8 IDES4 iz ORERE

D—> ——> Q0
FCLK ——>] > 01
PCLK—> IDES4
CALIB——> — > Q2
RESET —> — Q3
mOANTE
%% 4-5 IDES4 38 O 48
U4 110 A
D Input IDES4 NG5
FCLK Input Epr R TN RS
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U 144 I/O ik
PCLK Input EXNE TN EREs
CALIB Input ;Ajglgzéﬁa, F T B, =
RESET Input FHEMMANES, BETER.
Q3~Q0 Output IDES4 ¥t 155
SENE
% 4-6 IDES4 S¥N B
R4 H i Ja BRIME ik
GSREN “false", "true" "false" 4 R EAIGSR
LSREN "false", "true" "true" Ja A E A RESET
EEREA
IDES4 [¥dEs N D Al E ik E IBUF, 2i%45d IODELAY fidsk g 1
#iH DO,
FiEfe

] DLE s R iE, el L@ IP Core Generator T.H =4, Ak
A% 5 1P .

Verilog 4k :
IDES4 uut(

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

);

defparam uut. GSREN="false";

defparam uut.LSREN ="true";

Vhdl i1k
COMPONENT IDES4
GENERIC (GSREN:string:="false";
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4.2 DDR # U N 124

LSREN:string:="true"

PORT(
QO:0UT 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 (
Q0=>Q0,
Q1=>Q1,
Q2=>Q2,
Q3=>Q3,

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

uG289-2.1
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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 #55X, SLH 1: 8 & Fik 4, fy B BHs AL [F)— I Bhadi i 344t 2 FPGA
W . S CALIB 54 H B a7 , BBk ih SRR o — AL, B L )\ IR )5
o oK S5 RS AL B A BE AR A

‘ i Tooy =Y4f
PCLK if % FCLK 4y#iifkss. PCLK ]/ FCLK
im AR EE

4-9 IDES8 is O ~EE

> Q0
D —> ——>» Q1
FCLK ——» —> Q2
PCLK — > |pEsg | . 82
CALIB —»| ————>» Q5
RESET — > ——>» Q6
—» Q7
w48
52 4-7 IDESS #8048
i 11 44 110 iR
D Input IDES8X i N\ 15 5
FCLK Input SRR BN E S
PCLK Input BRI RS
CALIB Input (%A%g 2 ;‘ifﬁi}\ 5T, TR BRI,
RESET Input W EARANG S, FETAK
Q7~Q0 Output IDES8%#i i 5%
BHNE
% 4-8 IDESS £¥IM4B
¥4 B A ¥ BE Eif i)
GSREN “false", "true" "false" A AR E LGSR
LSREN "false", "true" "true" Ja AR AIRESET
FE AN
IDES8 (f%dEsm A D Al E K [ IBUF, 3&i) IODELAY ks [ H
it DO,
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[REHIHE
A LB Bk JFiE, WAl LL@id IP Core Generator T H =4, HAk
A% 5 P A
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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D:IN std_logic;

FCLK:IN std_logic;

PCLK:IN std_logic;

CALIB:IN std_logic;
RESET:IN std_logic

);

END COMPONENT;
uut:IDES8

GENERIC MAP (GSREN=>"false",

LSREN=>"true"

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
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4.2.5 IDES10

R4
IDES10(1 to 10 Deserializer) iy 1 7 #2474 10 £7 H-A7 5y H R £F 8% .
IheesEid

IDES10 #55K, S2B1: 10 HIFFeHe, 2 78 5 — i S it et ey
FPGA &5, S ¥F CALIB 1A% 5 HEdRIN, SABhBdE A —6L, AL
W5, B R SR AL R B E A E

PCLK i % i FCLK 443k 15 fPCLK :]/5 fFCLK o
wmAREE
& 4-10 IDES10 O~ =E

———>»Q0
——>» Q1
D> o2
FCLK—» - »Q3
PCLK——» [DES10 ~— »>Q4
CALIB— » - 82
RESET ——» —» Q7
- »Q8
- »Q9
iw O 4R
%% 4-9 IDES10 5O /43
04 /0 iR
D Input IDES10 ¥ N5 5
FCLK Input R NG T
PCLK Input BRI PN RS
CALIB Input CALIBfE 5, HIT %5y A dmImT, & 2.
RESET Input A EAMANE S, SHTARG
Q9~Q0 Output IDES10 % d4i Hif5 5
BYNER
2= 4-10 IDES10 S ¥ /+48
¥4 BB VG BE it
GSREN "false", "true" | "false" A AR E LGSR
LSREN "false", "true" | "true" Ja A E (I RESET
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FEREA

IDES10 34\ D il E B2k [ IBUF, 24t IODELAY Fik i H
#it DO,
RiEHIL

A DAE BesL b s, e L@l IP Core Generator T E. =42, HAk
2% 5 IP .
Verilog 4k,

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 i1k
COMPONENT IDES10
GENERIC (GSREN:string:="false";
LSREN:string:="true"

PORT(

QO:OUT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
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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;
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
[RiB4B

IVIDEO(1 to 7 Deserializer)y 1 f7 #3475 N\ 7 A7 347 %0 (Al oF 2% .

Theesmik
IVIDEO #X, sZI

1: 7 SRR, S B — N dhia it dtas
FPGA 245, SCfF CALIB 54y th Ba iy, SRRk b Bl feir 2 A7, A

BRJE, Bl R S R AL AT B B AR R .

PCLK i B FCLK 4033575 - foox =35 fraig .

imAREE
4-11 IVIDEO O R=E

> Q0
D — ——> Q1
FCLK ——>» > 2
PCLK —> IVIDEO |— » 3
CALIB ——> ——> Q4
RESET —>] > Q5
——> Q6
iw O 4R
£2 4-11 IVIDEO #O48
I 144 110 E{iba
D Input IVIDEOH I NG5
FCLK Input U Rk PN RS
PCLK Input BRI TN RS
CALIB Input CALIBfE'5, M TEmEBEIRINY, &SH-Fa.
RESET Input SR EARANG S, mETA
Q6~Q0 Output IVIDEOH % i 5 5
BENE
%% 4-12 IVIDEO ¥ N4
¥4 BUEYE BiIME Eiipa
GSREN "false", "true" "false" Ja AR EAIGSR
LSREN "false", "true" "true" Ja A E A RESET

uG289-2.1
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FEREA

IVIDEO I ¥dEsm N\ D ] HH:5k H IBUF, B4t IODELAY Fik
#it DO,
RiEHIL

A DAE BesL b s, e L@l IP Core Generator T E. =42, HAk
2% 5 IP .
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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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=>Q¢6,

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

);
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4.2.7 IDES16
R4
IDES16(1 to 16 Deserializer) iy 1 i #4745\ 16 17 H-A7 5y H R £F 8% .
B
& 4-13 IDES16 & B 884
F Ik #75 s
GWIN GW1N-1S, GW1N-9, GW1N-9C, GW1N-2, GW1N-1P5,
GW1N-2B, GW1N-1P5B
NEES T GwiINR GWINR-9, GWINR-9C, GWINR-2, GW1NR-2B
(LittleBee®)
. GWINS GWINS-4, GWINS-4C
GWINSER | GWINSER-4C
GWINSR | GWINSR-4, GWINSR-4C
TheEHA

IDES16 &z, SZH1: 16 HF I, B A — N el st (i
FPGA B4, ¥ CALIB V855 SR, SN SR fet—0, Bhr
TG, Bl o SRR I SRAR

PCLK i 1 FCLK 443515 . frcu =18 freie .
mwmAOREHR
4-12 IDES16 s A=EE

—— Q0
——» Q1
— Q2
—— Q3
— Q4
—— Q5
— Q6
—» Q7
— Q8
— Q9
— Q10
— Q11
—» Q12
—— Q13
—» Q14
— Q15

D——>
FCLK——>
PCLK———>» IDES16
CALIB——>

RESET —
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Im O 4R
% 4-14 IDES16 #R O /48
I 044 110 i3
D Input IDES16 #4155
FCLK Input R B S
PCLK Input BRIk PN ERE
CALIB Input CALIBfE 5, AT 5 A mmT, & A 2.
RESET Input A BARMNE S, mHETA R
Q15~Q0 Output IDES16 ¥k 55
SHNE
#% 4-15 IDES16 S8 N4
ZH 4 BUEYE NN e ik
GSREN "false", "true" “false" Ja AR EAIGSR
LSREN "false", "true" "true" JE FH A 52 A RESET
ERE
IDES16 %4 N\ D il E#k H IBUF, kZid IODELAY #iok 5 H
fith DO.
JEEHIL
A DA E RS JRIE, ta] LLEE IP Core Generator T. B =4, EAk
&% 5 IP 1.
Verilog 4k.
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(Q1M),
.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

);

55(115)




4 i N i A

4.2 DDR # U N 124

4.2.8 IDDR_MEM

uG289-2.1

[RiENT4A
IDDR_MEM(Dual Data Rate Input with Memory), =287 memory XY
(EEAE/ U R TP

B
< 4-16 IDDR_MEM & 8
Ktk EYl s
_ GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
ifffa) GW2AN GW2AN-55C
. GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
IngEREAR

IDDR_MEM ¥ t B4l 75 [7] — I $i 3R it 45 FPGA 1245, IDDR_MEM
i 2B DQS M, L, ICLK %4 DQS Kfith {55 DQSRI0, HiR#E
ICLK FII &K $4fix \ IDDR_MEM; WADDR[2:0]i£4% DQS ffi thi %5
WPOINT: RADDR[2:0]£#: DQS [t {55 RPOINT.

PCLK A1 ICLK fiz % £ y:  Pe = fiouc,

PCLK Al ICLK Z [AJfFE—E AN L &, FIAR4E DQS i DLLSTEP &
W SE AL I R

mwmAOREHR
4-13 IDDR_MEM #ORER

D——>»
ICLK——>
PCLK———» —> QO
WADDR—/3—> IDDR_MEM
RADDR—/3—>

RESET——>
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s O 4R

%% 4-17 IDDR_MEM # O3

Uity 1 44 110 iR

D Input IDDR_MEM ##EHN{GE 5

ICLK Input IS5, K HDQSHIHDQSRI0.
PCLK Input ESRR PR

WADDR][2:0] Input HHbE S, KREDQSEILKIWPOINT.
RADDR][2:0] Input Bk S, SREDQSHLLRPOINT.
RESET Input ARG S, TR
Q1~Q0 Output IDDR_MEMZ 4 Hif5 5

SHNE

%% 4-18 IDDR_MEM &¥ 48

¥4 HU{E Y BRINE it

GSREN “false", "true" | "false" 5 4 R E A GSR
LSREN "false", "true" "true" Ja AR AIRESET
EEHN

® |IDDR_MEM %ifism A D nfE#kH IBUF, 41T IODELAY #iHk
H Hi 4t 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 #i4k:
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);
RADDR:IN 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

UG289-2.1 58(115)




4 i N i A

4.2 DDR # U N 124

4.2.9 IDES4_MEM
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[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
ifffa) GW2AN GW2AN-55C
. GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
IngEREAR

IDES4_MEM SEH 1: 4 5 JF548, Bt s 76 [/ — I e 4t 25
FPGA 2%, SZfF CALIB %4 b I 7, SEABkb B —A~0n, i
VOIR e, H50H 4 hors 5 R A A i 50 A8 1]

IDES4_MEM 5 IDES4 4[], IDES4_MEM % Z -4 DQS f8 FH, H,
ICLK i%£$2 DQS )% Hi{5 5 DQSRI0, HAEHE ICLK B Eh i BdE ik
IDES4_MEM; WADDRI[2:0]i%# DQS %155 WPOINT; RADDR[2:0]
Z$: DQS ¥ 5 5 RPOINT.

PCLK. FOLK Al ICLK iz 2y, Pe =2 feaue =Y2 fieu

FCLK A ICLK Z [} f7 /£ —E HIAHAL R £, FIARYE DQS ) DLLSTEP {H
R E AL AR

wmOREE
4-14 IDES4 MEM O ~=E

D —>»

ICLK ——
— QO

FCLK ——|
— Q1

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

CALIB —

RESET —>
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w48

£ 4-20 IDES4_MEM #0148

Uity 1 44 110 i34

D Input IDES4_MEME 4 N5 5

ICLK Input eSS, K HDQSHIHDQSRI0.
FCLK Input R PR 5

PCLK Input ESEI RPN RS

WADDR][2:0] Input HHihE S, REDQSHERIWPOINT.
RADDR[2:0] Input LGS, R EHDQSHEHRPOINT.
CALIB Input CALIBfE 5, HT %5 AT, - Th 2.
RESET Input ARG S, T

Q3~Q0 Output IDES4_MEM¥ #4155

SHNE

£% 4-21 IDES4_MEM &8 /48

ZH 4 BB G BME Eif{

GSREN "false”, "true" | “false" 5 4 R E A GSR
LSREN "false", "true" "true" Ja AR AIRESET
EREHN

® |DES4 MEM f¥Ed N\ D il E#k H IBUF, £t IODELAY #ibk
H H#H DO;

® |CLK 73>k H DQS ) DQSR90;

® WADDR[2:0]7 3k H DQS i WPOINT;

® RADDR[2:0]7 ¥ [ DQS HiHft) RPOINT.

[RIEGIL
Verilog #4k.

IDES4_MEM ides4_mem_inst(
.Q0(q0),

.D(d),

ICLK(iclk),
FCLK(fclk),

60(115)




4 gy N 12 5 4.2 DDR # U N 124

.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=>q1,
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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

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

B
5% 4-22 IDES8_MEM & F 28 ¢
Ktk Y| A
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 SZHL 1: 8 H: Ffe4e, i th B 5 [F)— i i vi 42 ik 45
FPGA &% . SZRF CALIB %% th sy, "Bkt EdR 6 —~0r, #4070
J\WR G, B S50 EdE AR . 5 IDES8 ANfFl, IDES8_MEM
L4 DQS f# [, Hrh, ICLK %42 DQS % Hi 15 5 DQSR90, HARHE ICLK
[ B K Bz 26\ IDES8_MEM; WADDR[2:0]i%# DQS Hif (5 5
WPOINT; RADDR[2:0]i%#% DQS i Hi 15 5 RPOINT.

PCLK. FCLK #1 ICLK BIsiZ 2= AN Focik =1/4 Frew =1/4 Fiow .

FCLK 1 ICLK Z [AJf#7E — € HIAHAL K &, AT HR4E DQS 1) DLLSTEP 18
B E AL G R
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im QR EE

[& 4-15 IDES8_ MEM % ==&

D — >
ICLK ———» > Q0
> 01

FCLK ———>
> Q2
PCLK ———» > Q3
IDES8_MEM |, o,

WADDR ——/—>
3 > Q5
RADDR ——/—>] > Q6
3 > Q7

CALIB ——>

RESET ——>

w48

2% 4-23 IDES8_MEM ¥ 148

i 11 44 110 i3

D Input IDES8_MEM i 155

ICLK Input BRIG5>k EDQSHEIMRDQSR0
FCLK Input BN N RS

PCLK Input BRI TN RS

WADDRJ[2:0] | Input HHhES, K EDQSHMFIWPOINT
RADDRJ[2:0] | Input PSS, SR EDQSHIERIRPOINT
CALIB Input CALIBfE 5, T %5 B EARIT, m=a-TA A%
RESET Input S EAMANGS, mETFA

Q7~Q0 Output IDES8_MEM ¥k H 15 5

SHNAR

% 4-24 IDES8_MEM £¥/+48

ZH 4 HUE G BE it

GSREN "false", "true" "false" Ja AR EAIGSR
LSREN "false", "true" "true" Ja A E (T RESET
AR

® [DES8_MEM ¥ D n] Bk H IBUF, 541t IODELAY Bk
H HH%iH DO.

® ICLK #3kH DQS #iH¥) DQSR90.
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® WADDR[2:0]7 K H DQS #i[) WPOINT.,
® RADDR[2:0]7%# H DQS ##[#] RPOINT.
[RiEHIL
Verilog itk :
IDES8 _MEM ides8 mem_inst(

-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 i1k
COMPONENT IDES8 MEM
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;
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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;

WADDRE: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:ID

ES8 MEM

GENERIC MAP (GSREN=>"false",

LSREN=>"true"
)

PORT MAP (
Q0=>q0,
Q1=>q1,
Q2=>q2,
Q3=>q3,
Q4=>q4,
Q5=>q5,
Q6=>q0b,
Q7=>q7,

D=>d,
ICLK=>iclK,
FCLK=>fclk,
PCLK=>pclk,
WADDR=>wad(dr,
RADDR=>raddr,
CALIB=>calib,
RESET=>reset
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4.3 DDR £\ ithiZ 48

4.3.1 ODDR
[RiENT4A
ODDR(Dual Data Rate Output), SZHL X% Hod i R 4
InResER

ODDR #::,, HT M FPGA 2345 U iR 5 5. H Q0 AW
SRR, Q1 T QO FriZER) IOBUF/TBUF i OEN {55 . ODDR
WHEHEE A 4-16 s, WP EWE 4-17 fios.

4-16 ODDR iZ351EE

s a Lac :
= t D Q
D1 ! DFF DFF T D DFFT jQ . (Jl
| 11
* Mux2 [ Qo0
l CIK CIK CIK _SEL| |
o= : i A s A SO VY JQ I
I
CLK= l— _______________________________________________ -
i . » [RI-DDRX1 |
;CLK Lew | T& I_Q.K_ |i |
TXD—TD— DFFT QD DFFT Q D DEEN 4 Q D DFFT Q 10] MUX2 Q—DQ]_
| SEl |
D —— lj_ —
4-17 ODDR F{FRE
1 2 3 4 5 ] 7 2
L FLf L f L L fLF L f

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

CLK ——» 0

D1l ——>| —>

DO » ODDR o1

X ——>
wOMN4E
< 4-25 ODDR #0438
Ui 144 /0 ik
DO, D1 Input ODDREHEHIN{E 5
TX Input HHITRI-DDRX144:Q1
CLK Input RPN RS
Qo0 Output ODDR #i#f i (55

ODDR=ZfHReHEhl i tH {5 5, WEHQOMEN
QL Output IOBUF/TBUFIHOEN{S &, &%
SHNE
< 4-26 ODDR ¥4
ZH 4 U v BiIME EiEpa
QXL % HH I e bl 1 42 1
TXCLK_POL 1'00, 1'b1 1'b0 ® 1'b0:Q1 hFH#
® 1'b1:Q1 NI H

INIT 1'b0 1'b0 ODDRi Hi FI#) 45 BUE
RN

® QO 7] HEi%EHE OBUF, mi4&it IODELAY #Hui i Ham AN [ DI.
® Q1 FEi%HE QO A%l IOBUF/TBUF ] OEN 25, Ei&%s
FigH4t

A DL E s s, WAl LLEid IP Core Generator T H./=2E, HAK
n[5% 5 1P .

Verilog B4k

ODDR uut(
.Q0(QO),
Q1(Q1),
.DO(DO),
.D1(D1),
TX(TX),
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.CLK(CLK)
);
defparam uut.INIT=1'b0;
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 (
Q0=>Q0,
Q1=>Q1,
D0=>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 I
RESRMLL, SEBIXUE RS, RN B 50 B AL RE.
TheEsaid

ODDRC #3(, M FPGA /&M XU t& Hidhid (5 5. Hd Q0
AR AR, Q1 H T QO Jriff) IOBUF/TBUF ) OEN {5 %5 . HiZ4H
HE I 4-19 o

4-19 ODDRC iZi81EHE
. - 1
| cik CIK CIK :
D1= : D prrct D orret |2 DB 1 preet |2 |
CLEAR= !CLEAR ;M CLEAR lli - ol 0
l CIK CIK CIK SEL |
DO orret 2D | et [2 o DFNCd |2 I
ICLE"R hCLEAR CLEAR I
ke r——er—e—————————————-—-—-
[ o « TRI-DDRX1 |
:CLK |_cus_ 11 |
TXE— 2 orrct =2 orret [2 2 | peencd (24— | prret |2 wf muxe g‘C>Q1
CLEAR CIEAR CLEAR] CIEAR SELl [
1 'I é — [_. |
B e ——————————— J
wOREE

4-20 ODDRC #OR=E

CLK ———>
CLEAR ——>»
— QO
DI —> ODDRC Q
DO —> —> Q1
TX ——>]
IwOT4R
%% 4-27 ODDRC #{ON48
i 11 44 110 ik
DO, D1 Input ODDRC ##ffii N5 5
TX Input JEITRI-DDRX1 A4 H Q1
CLK Input RPN RS
CLEAR Input FETEEFRMANE T, mHRTAR
QO Output ODDRC ##is#i {55
o1 Output ODDRC =#&AfResz 455, QO E
JIOBUF/TBUFFIOENTE 5, &=
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BENE
%= 4-28 ODDRC ¥ /+43
ZH 4 H A8 Yo BIME ik
Q1 iy HA B b AR 4 )
TXCLK_POL 1'b0, 1'b1 1'b0 ® 1'b0:Q1 Lrt#s%t
® 1'b1:Q1 FIEUHH
INIT 1'b0 1'b0 ODDRCH1 tH AT 46 BUE
PERERL

e QO n[H#E%ER: OBUF, mi& il IODELAY #Hu%E Bz 5 N\t 1 DI,
e Q1 Fi%EH: QO FTiER IOBUF/TBUF ) OEN {55, mi&Z=.
[REFIE
Al PAE Sk R s, A LL@Eid IP Core Generator T E. =4, HAK
A 2% 5 IP .
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 i1k
COMPONENT ODDRC
GENERIC (CONSTANT INIT : std_logic :='0";
TXCLK_POL : bit :='0"

PORT(

QO:0UT std_logic;
Q1:0OUT 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,
DO0=>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 #iX, 52 4: 1 I a5, Hd QO y OSER4 4 175,
Q1 HT QO Fri#ER) IOBUF/TBUF ) OEN {5 5. TX0/TX1 & IOBUF/TBUF
[*) OEN fy A= {5 5, v LARIP %R DO~D3 —iii 4t DDR. TX0/TX1
21+ TRI-DDRX2 %t Q1 i%E#: IOBUF/TBUF #) OEN 155, DO~D3 &3t
ODDRX2 %t v QO %42 IOBUF/TBUF O %data N 1, % Hi B 4% vy DO,
D1, D2, D3. ZiHHEE WK 4-21 Fiis.
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[&] 4-21 OSER4 iBiBIEE]
r— == " 0SER4~ ~ |
l TX |
TXO,TXlD'%—Qrt |
: PCLK |
| cax| TRI-DDRX2 im
|
| RESET| l
| |
| |
PCLK o+ PCLK I
|
FCLK D: Fa | OEN
| reser| ODDRX2 ! °— DO
RESETO |
DO~D3 Dli[): | TBUF
| 4 |
- o |
e JAN e /E fPCLK :]/2 fFCLK
PCLK i 7 HH FCLK 241 3545« .
wmAREE
4-22 OSER4 ¥ OREE
TX1~TX0 ——— ———>» Q0
FCLK ——» OSER4
PCLK ——» ——>» Q1
RESET — »
wON48
%% 4-29 OSER4 i OA+45
I 44 I/O iR
D3~DO Input OSERA4HUIEHINTG =
TX1~TX0 Input B4 TRI-DDRX2/4:Q1
FCLK Input AR BRI NE S
PCLK Input Esigz PN ERS]
RESET Input SR ARMNE S, mHTAG
QO Output OSER4% i 55
o1 outot OSER4—Fffigeizhlim i E S, AERQOME
P {IIOBUF/TBUFfOENS &, sia7s,
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SN B
%% 4-30 OSER4 &8N 48
44 HUE Yo BNE ik
GSREN “false", "true" | "false" a4 REAMGSR
LSREN "false", "true" | "true" Ja A E A RESET
Q1 %t I b AR 47
TXCLK_POL | 1'b0, 1'b1 1'b0 ®  1'bO:%d AWt
®  1'b1: A T ikt
OSERA4 #t#id_up0/1 i 5 ¢ £ 45l
. R . ® ‘"false":d_up1 ttd upO$Eai—1>
HWL false", "true false 301
® true":d_up1 Al d_upO i A
FEFEA
® QO n] HEi%ER: OBUF, =43t IODELAY Filkit %/ﬁim)uﬂﬁm DI,

® Q1 7i%E#: QO FriE [ IOBUF/TBUF [¥] OEN (55, &

[RiEfIL

A A E R SE SR, dm] DU
A% 5 P A

Verilog #i4k.
OSER4 uut(

.Q0(Q0),
Q1(Q1),
.DO(DO),
.D1(D1),
.D2(D2),
.D3(D3),
.TXO0(TXO0),
TXA(TX1),
.PCLK(PCLK),
.FCLK(FCLK),
.RESET(RESET)

);

defparam uut. GSREN="false";

defparam uut.LSREN

="true";

defparam uut. HWL ="false";

uG289-2.1

i IP Core Generator T E.r=4:, HAk
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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:OUT 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,

D0=>D0,
D1=>D1,
D2=>D2,
D3=>D3,
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TX0=>TXO0,
TX1=>TX1,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET

4.3.4 OSERS
[RiENER
OSERS8(8 to 1 Serializer)y 8 fr HATHIA 1 7 #4751 H ) HR AL 25
IheesaA

OSER8 #, LI 8:1 Jf ik, Hr QO Jy OSERS i A Tt ,
Q1 T QO fri£f) IOBUF/TBUF ) OEN {55 . IZEAHE K W&l 4-23 Fik.

4-23 OSERS iZ15EE
:'____TJSER_S____
TXO~TX3 Cos—rA—r

rax| TRI-DDRX4

OEN

RESET ODDRX4

DO

TBUF

PCLK i@ % i FCLK 434 15k « Focuc :]/4 Freuc .
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wmAOREHE
[&] 4-24 OSERS i OR=E

D7~D0 ———
TX3~TX0 = > Q0
FCLK ——» OSERS
PCLK —» > Q1

RESET ——>|

O3
£% 4-31 OSERS #{ONT48
ot 1 44 110 EiiTBa
D7~DO Input OSERS8 #( i N5 5
TX3~TX0 Input I TRI-DDRX47/-4:Q1
FCLK Input R AR T
PCLK Input ERUREE PN RS
RESET Input REEMRNE S, mHETAEN
Qo Output OSERS8 ##ufi {55
o1 Output OSER8 AR RS i.’ ﬂﬁ?%QO
FITZMIOBUF/TBUFIFOENTE 5, s
SR
%% 4-32 OSERS &H T+ 4A
ZH 4 HUEE BONE | Hifid
GSREN "false”, "true" | "false" | B 4R EAIGSR
LSREN "false”, "true" | "true" | j8 FAIAHEIRESET
Q1 %y H BB AR 2 425 il
TXCLK_POL | 1'b0, 1'b1 1'b0 ® 1'b0:# ¥ LIHE4m
®  1'bT:HdE TR
OSERS ##f5d_up0/1 It} 755 £
HWL false", "true” | "false” ° "qualse": d_up1 ttd_upO #2R7—4NAE
® "true": d_up1 Ml d_up0 K JFAHE
AN

® QO n] H % OBUF, i1t IODELAY HibhiZs: Hoam N 11 DI,
® Q1 Fi%EH: QO ATiEfY IOBUF/TBUF 1) OEN 155, &%,

UG289-2.1 76(115)




4 gy N 12 5 4.3 DDR # 0% H P 4

[REHIHE
A LB Bk JFiE, WAl LL@id IP Core Generator T H =4, HAk
A% 5 P A
Verilog fi4L.:
OSERS uut(
.Q0(Q0),
.Q1(Q1),
.DO(DO),
.D1(D1),
.D2(D2),
.D3(D3),
.D4(D4),
.D5(D5),
.D6(D6),
.D7(D7),
.TX0(TXO0),
TIX1(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"

PORT(
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QO:OUT 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 (
Q0=>Q0,
Q1=>Q1,
D0=>DO0,
D1=>D1,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
D6=>D8,
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D7=>D7,
TX0=>TXO0,
TX1=>TX1,
TX2=>TX2,
TX3=>TX3,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET

4.3.5 OSER10
[FENER
OSER10(10 to 1 Serializer)’y 10 Az ATHIA 1 A5 475 H I 448
IhseER

OSER10 #:,, SZEl 10:1 JFEE %, PCLK i@ % FCLK 433k 15,
o =1/5 Freu .

wmOREE

4-25 OSER10 ¥ A== E

D9~DO —————

FCLK ——>
OSER10 ——» Q
PCLK ———»

RESET —— |

ImONT4E

£ 4-33 OSER10 i O M43

Uit 144 110 iR

D9~DO Input OSER10 ##li4i N\ & 5

FCLK Input R RN 5

PCLK Input ERLEE TN RS

RESET Input AR EAMANE S, EHEA R
Q Output OSER10 % ¥4 Hif5 5
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BENE
%= 4-34 OSER10 ¥/ 48
44 HUE Yo BNE P
GSREN "false", "true" "false" Ja AR EAIGSR
LSREN "false", "true" "true" Ja A Z A RESET
PEREA

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

] DLE s R iE, el L@ IP Core Generator T.H =4, Ak
A% 5 1P .

Verilog #i4k.
OSER10 uut(
.Q(Q),
.DO(DO),
.D1(D1),
.D2(D2),
.D3(D3),
.D4(D4),
.D5(D5),
.D6(D6),
.D7(D7),
.D8(D8),
.D9(D9),
.PCLK(PCLK),
.FCLK(FCLK),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
Vhdl #i4k.:
COMPONENT OSER10
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=>D0,
D1=>D1,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
D6=>D6,
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 iz, SEBl 71 FFE ., PCLK 8 B FCLK 43 Miskig
PCLK :]7/3'5 fFCLK o

mOREE

[ 4-26 OVIDEO O ==E

D6~D0 —=)
FCLK —»
OVIDEO —> Q
PCLK ——>

RESET —>»

iw O 4R

£ 4-35 OVIDEO #0148

i 1 44 /0 ik

D6~DO Input OVIDEO# #4155

FCLK Input [ R TN EREs

PCLK Input TG S

RESET Input AN T, mETARK
Q Output OVIDEO##%i 5 5
SHNAR

2= 4-36 OVIDEO ¥ N43

ZH 4 HE Y6 BAE it

GSREN "false", "true" "false" A AR EALGSR
LSREN "false", "true" "true" Ja A E (IRESET
AN

Q Al H %R OBUF, {453 IODELAY fEHigs: Hf A\ 11 Dl
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A LB Bk JFiE, WAl LL@id IP Core Generator T H =4, HAk
A% 5 P A
Verilog fi4L.:

OVIDEO uut(
.Q(Q),
.DO(DO0),
.D1(D1),
.D2(D2),
.D3(D3),
.D4(D4),
.D5(D5),
.D6(D6),
.PCLK(PCLK),
.FCLK(FCLK),
.RESET(RESET)

);

defparam uut. GSREN="false";

defparam uut.LSREN ="true";

Vhdl #4k.:
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=>DO,
D1=>D1,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
D6=>D8,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET

4.3.7 OSER16
[RiBNAA
OSER16(16 to 1 Serializer)#y 16 17 3475 1 K78 474 H i 5 4L 52,
is A2t
% 4-37 OSER16 & &1+
Kk EX ]l A
GWIN GWIN-1S, GW1N-9, GWIN-9C, GW1N-2, GWIN-1P5,
GW1N-2B, GW1N-1P5B
NS GWINR | GWINR-9, GWINR-9C, GWINR-2, GWINR-2B
(LittleBee®)
i GWINS | GWINS-4, GWINS-4C
GWINSER | GWINSER-4C
GWINSR | GWINSR-4, GWINSR-4C
TheEdHA

OSER16 Hixt, SeHl 16:1 Jt #4. PCLK il i FCLK 4h i3k
fPCLK :]/ 8 fFCLK o
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4.3 DDR #5240 2 4

uG289-2.1

im QR EE

[&] 4-27 OSER16 i QR E=E

D15~D0 =—)
FCLK ——>
beLK OSER16 —> Q
RESET ——>
w48
% 4-38 OSER16 i O 1T48
ot 1 44 110 i3
D15~D0 Input OSER16%#EHi N5 5
FCLK Input R I G S
PCLK Input ERURE RPN RS
RESET Input L EARANG S, mHETAR
Q Output OSER16%#f i 15 5
SENAR
%% 4-39 OSER16 &8 /148
ZH 4 HUETE BRINE EiiTpa
GSREN “false", "true" "false" A2 REAMGSR
LSREN "false", "true" "true" Ja AR S T RESET
EERER N

Q 7] H#5%3: OBUF, 845 IODELAY A8 2 N 11 DI,

[RiEBIL

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

%% 5 P i
Verilog #4k.

o

OSER16 uut(

Q(Q),

.DO(DO),
.D1(D1),
.D2(D2),
.D3(D3),
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.D4(D4),
.D5(D5),
.D6(D6),
.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 4t
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;
D9:IN std_logic;
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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=>D8,
D7=>D7,
D8=>D8,
D9=>D9,
D10=>D10,
D11=>D11,
D12=>D12,
D13=>D13,
D14=>D14,
D15=>D15,
FCLK=>FCLK,
PCLK=>PCLK,
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RESET=>RESET
)i
4.3.8 ODDR_MEM

[RENTER
ODDR_MEM (Dual Data Rate Output with Memory), 28 memory
FRT A% B A o B S
i& 2
% 4-40 ODDR_MEM iERA&EH#
£ 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
Thegsmid

ODDR_MEM #£5X,, M FPGA 2 FEHIUEHIEER (55 . 5 ODDR
A, ODDR_MEM A4 DQS 1§/, TCLK % DQS i 5
DQSWO0 i DQSW270, H i 4 TCLK [ & i £ 85 N ODDR_MEM #i Hi
ODDR_MEM [ QO XA # R E 4, Q1 T QO Fri& i) IOBUF/TBUF
[¥) OEN {55 . HZAEHERI & 4-28 k.

4-28 ODDR_MEM iZiE1E

PCLKD Lo o Lax] L | |
Di= I ] T P~ orrct D1 prrct |2 [
RESET > e e e [ Lo I
| < 4 mue G Q0
| CIK h CLK CIK SEL I
DO= ] D prrct D~ prrct |2 D 1 pecd @ I
CIEAR CLEAR
TCLK= : = - I
— - o IR-MDDRXI— =~ = " 7,
| CIK CIK 1 I
™= 2 Dbrrct e DFrCT D prenc 4 |S D DFFCT 0] mux2 —OLDQ]_
CLEAR CIER CIEAR ClER sty I
$ é |

PCLK #il TCLK A6 5N ok = Treu .

PCLK #1 TCLK Z [BIf£1E— & IIAHAI % &, ATAR#E DQS 1) DLLSTEP {4
A WSTEP {E# € iZ ALK R .
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wmAOREHE
& 4-29 ODDR_MEM O R=E

D1~D0 ——
X —— > > QO
TCLK ——>  ODDRMEM |
PCLK —— >
RESET ——»
w48
£ 4-41 ODDR_MEM i A48
It 0 4 110 iR
D1~DO Input ODDR_MEM %5 NG5
TX Input Bt TRI-MDDRX17%4:Q1
TCLK Input HDTQ%EI;%’\%\E 5, RKEDQSHIRMDQSWO &
PCLK Input BRI RS
RESET Input S EAANG S, FETAK
Qo0 Output ODDR_MEM % 155
o1 Output QDDR_MEM z?é%ﬁﬁé?‘z@i@ﬁ%‘%,‘ AIERZQORT
ZEMIOBUF/TBUFIOEN S 5, BiE7
SHNE
£ 4-42 ODDR_MEM £ N 43
¥4 B A ¥ BE | fik
GSREN "false”, "true" | "false" | B H4RELIGSR
LSREN “false", "true" | "true" Ja A E (T RESET
Q1 iy HH B B AR M 4
TXCLK_POL 1'b0, 1'b1 1'b0 ® 1'b0:##s EIHEm
® 1'b 1 T FEIR
TCLK RyFiEFE
oLk source | BQSH 1 1DQSW | ® pagyH PAS T
® DQSW270": 3k DQS #ib(t
DQSW270
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EREAN
® QO " H#i%#: OBUF, mkZil IODELAY #ibuid sz 4 N\ it 1 DI,
® Q1 Fi&EH: QO FrifE IOBUF/TBUF 1¥) OEN {55, &=
® TCLK FFkH DQS i) DQSWO 5t DQSW270, FH-HCE X NS,
[REHIL
Verilog k.
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 4t
COMPONENT ODDR_MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true";
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;
TX:IN std_logic;
TCLK:IN std_logic;
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PCLK:IN std_logic;
RESET:IN std_logic
);
END COMPONENT,
uut:ODDR_MEM
GENERIC MAP (GSREN=>"false",
LSREN=>"true",
TXCLK_POL=>'0',
TCLK_SOURCE=>"DQSW"
)
PORT MAP (
Q0=>q0,
Q1=>q1,
D0=>d0,
D1=>d1,
TX=>tx,
TCLK=>tclk,
PCLK=>pclk,
RESET=>reset
);

4.3.9 OSER4_MEM
[RENER
OSER4_MEM(4 to 1 Serializer with Memory) i fEfE ThAER] 4:1 354
Hedy, TSI 4 ALIEATIE 1 AR AT
iEARRY

% 4-43 OSER4_MEM & 831

uG289-2.1

BN

Y]l aE

GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C

J2EE® (Arora) | GW2AN GW2AN-55C

Fitk GW2AR | GW2AR-18, GW2AR-18C
GW2ANR | GW2ANR-18C
TheEdmik

OSER4_MEM #X, Sl 4: 1 I #4645 OSER4 4[], OSER4_MEM
T Ehc & DQS fi i, TCLK iE#: DQS H%i {55 DQSWO 5k DQSW270,
HARYE TCLK By 4P vs ks #lE M OSER4. MEM #iti. OSER4_MEM ] QO
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NEAEEATHEE, Q1 T QO FriZ ) IOBUF/TBUF ] OEN {5 . HiZHHE
K& 4-30 Fios .

4-30 OSER4_MEM iZi8+EE

|
, OSER4_MEM :
|
TXO, TX 1= |
: 2 PCLK |
| FCLK I
I TRI-MDDRX2 f
| TCLK |
|
: RESET |
| |
|
PCLK D‘:" PCLK I
FCLK DI é FCLK I
DI TCLK :QO NN
TCLKET—* ODDRX2  f; '| °— po
RESETE 551 | o
1 L D
DO~D3 E—= |
| 4

PCLK. FCLK #1 TCLK {8z & 9. foow =Y2 fraw =Y2 froc .

FCLK Fll TCLK Z [AJ47{E— € HIAHNI < &, AR 4 DQS ) DLLSTEP 18
1 WSTEP {H i 8 %A R

wmOREE
4-31 OSER4_MEM ¥ OR~EE

D3~-D0 ———————

TX1~TX0 ———

TCLK ———> —» QO

OSER4_MEM
FCLK — » > Q1

PCLK —— |

RESET ———»|

UG289-2.1 92(115)




4 i N i A

4.3 DDR #5240 2 4

uG289-2.1

wON48
%% 4-44 OSER4_MEM ¥ OAN43
4 I/O ik
D3~DO0 Input OSER4_MEM ¥4 N5 5
TX1~TXO0 Input B TRI-MDDRX24:Q1
BRSNS 5, K EHDQSHHIDQSWOL,
TCLK Input DQSW270
FCLK Input R I B NAS
PCLK Input ER R PN RS
RESET Input S RARNE S, SR
QO Output OSER4_MEM #4545
OSER4_MEM =&ffefEhlf 55, nliEHQO
Q1 OutpUt | ot I IOBUF/TBUFIIOEN(E &, siik7s
SN B
%R 4-45 OSER4_MEM ¥ /48
54 NG EN BNME iR
GSREN “false", "true" | "false" Ja 4 REAMGSR
LSREN "false", "true" | "true" Jo A A RESET
Q1 % H I B AR 1 2 )
TXCLK_POL 1'b0, 1'b1 1'b0 ® 1'bO: ¥ LT
® 1'b1: U NI H
TCLK RiFik £
"DOSW" ® "DQSW": >kH DQS bk
TCLK_SOURCE ..DQ | "Dosw " DQSWO
QSW270 .
® “DQSW270": 3k DQS itk
) DQSW270
OSER4_MEM##id_up0/1 K} /7
S St
" R " ® ‘“false":d_up1 Lt d_upO$&Hi
HWL false", "true false NI
® "true":d_up1 f1d_upO i+
A 1A
EEm
® QO n HEi%EH: OBUF, =it IODELAY HilitdsHam N 1 DI.

® Q1 7Fi%H: QO PriZf IOBUF/TBUF i OEN {55, Bi&7.

® TCLK 7>k H DQS i) DQSWO 5 DQSW270, FHc & X NI ZS% .
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[REHIHE
Verilog 4k,
OSER4_MEM oser4_mem_inst(
.Q0(q0
Q1 (q1)
(d0),
(d1),
.D2(d2),
.D3(d3),
.TXO0(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 & DI GEK) 8:1 3 i
gk, TISLHL 8 AL IRATHE 1 AL AT .

B
< 4-46 OSER8_MEM 3& Fl 284
K 5 A
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
JREE® (Arora) | GW2AN GW2AN-55C
Kk GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
IhgEfiR

OSER8_MEM #i5{, sL3l 8:1 I Hh ¥4 #t . 5 OSERS8 Av[F], OSER8_MEM
T4 DQS 8/, TCLK i%#: DQS K%t 155 DQSWO0 5 DQSW270,
HARYE TCLK B st #ds . OSER8_MEM #iiti. OSER8_MEM i QO
FEdE s AT, Q1 T QO AT IOBUF/TBUF 1) OEN {55 . Hi@ 4 HE
Kl 4-32 s .

4-32 OSERS8_MEM iZiB+EE

' OSER8_MEM :
|
1 ya I
TXO~TX3 |
: ek |
| FCLK I
| TRI-MDDRX4 r
| TCLK |
|
: RESET] |
| |
|
PCLKD: PALK :
FCLK =4 FCLK
TeLK D| o IQO | OEN .
| ODDRX4 | DO
RESETE, RESET | o
, D
DO~D7 CE— |
| 8

PCLK. FCLK 1 TCLK izt & Jy. foou =14 Frer =14 frou .

FCLK A1 TCLK Z [alf#1E — & HIAHA K &2, AIAR4E DQS ) DLLSTEP 1
AT WSTEP {H i € AR £
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wmAOREHE
[& 4-33 OSER8_MEM ¥ O ~=E

D7~-D0 ——

TX3~TX0 ——
— > QO

OSER8_MEM |, Q1

TCLK ———>»

FCLK »

PCLK

RESET >

i A T48
£ 4-47 OSER8_MEM i /48
Uit 1144 I/O iR
D7~DO0 Input OSER8_MEM %5 NE 5
TX3~TX0 Input i TRI-MDDRX4 Q1
TCLK Input HDTSEI;@"\‘JIQE 5, KEDQSHIHKIDQSWO B,
FCLK Input U N RS
PCLK Input NG S
RESET Input B EAMANE T, EHEA R
Qo0 Output OSER8_MEM ¥t {55
o1 Output OSER8_MEM Eiﬁﬁﬁéﬁﬁﬁﬁtﬂ% %; AIIERQORT
#IOBUF/TBUFJOENTE 5, HliEZ
SHNAR
7% 4-48 OSER8_MEM & ¥ /+48
¥4 B A ¥ BRINE iR
GSREN “false", "true" | "false" A AR EAGSR
LSREN "false", "true" | "true" & A S A RESET
Q1 i HH B o 4
TXCLK_POL 1'b0, 1'b1 1'b0 ® 1'b0: ¥ LI
® 1o N I
TCLK KJ§i%#E
"DOSW", ) | "DQSW": >k H DQS &I
TCLK_SOURCE "DOSW270" DQSW DQSWO0
® DQSW270": k5 DQS #Hk
ft DQSW270
HWL "false”, "true” "false” OSER8_MEM##id_up0/1 i
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ZH 4 H A ¥ BiME ik
K E P
® ‘"false":d_up1 ttd upOfEHi
—ANJE
® "true": d_up1 F1d_up0 i
FH A
RN

® QO 7/ E#£H#EH OBUF, mizid

|IODELAY #EGE £ H fay A [ DI

® Q1 7% QO FriZE [ IOBUF/TBUF [1] OEN (55, &=
® TCLK 7>k DQS £k ) DQSWO 5 DQSW270, FHicE X NS4,

[FiEHIL

Verilog #i4k.
OSER8_MEM oser8_mem_inst(

);

.QO(qO)

q1),
dO),

O

—
/-\/\/-\/\/-\

o O

N =

-

.TCLK (tclk),
.FCLK (fclk),
.PCLK (pclk),
.RESET (reset)

defparam uut. GSREN="false";

defparam uut.LSREN

="true";

defparam uut.HWL ="false";
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defparam uut. TCLK_SOURCE ="DQSW",
defparam uut. TXCLK_POL=1'b0;

Vhdl 4k

COMPONENT OSER8_MEM

GENERIC (GSREN:string:="false";
LSREN:string:="true";
HWL:string:="false";
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;
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",
HWL=>"false",

99(115)




4 gy N 12 5 4.3 DDR # 0% H P 4

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 S D [F LRI ] 2)°4 30ps, GW2A # %] FPGA B8 14t
IRIFA]Z)°4 18ps. IODELAY A T I/O AR N s, (HAGEF/E
H.

i AREE

& 4-34 IODELAY R EE

DI ———
SDTAP ———» ——» DO
IODELAY

SETN — > — > DF
VALUE ————»
wON48
%% 4-49 IODELAY #O+48
St 1144 I/O ik
DI Input BN E

PN B S TR B K

SDTAP Input ® 0: JN#FHESLERS

o 1. FAEELERS

W B BNAS T LE R (177 1)

SETN Input ® O HYNMAERT;

o 1 /b iEm)

VALUE 7 FEIET 2SR AENHE, A3

VALUE |
v nput CNERE K
DO Output | HURHHIES
it bR i, AR S A T 4E I under-flow 5§
DF Output iﬁ\ﬂ/(teﬂrﬁi;;\\lm, F LA IR )25 T SE I funder-flow B,
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SHNE

% 4-50 IODELAY $¥ /143

SR 4 B fEL v NN e 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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4.4 FEIN R

Dl=>di,

SDTAP=>sdtap,
SETN=>setn,
VALUE=>value

);

4.4.2 IODELAYC
RENE
IODELAYC(Input/Output delay)%i A\ % HiSERT, & 10 B & 1 —A
] Y B2 AE IS R T o
EAREH
%% 4-51 IODELAYC EF&H
B EYl B
, GWI1N GW1N-9C
/NEIE® (LittleBee®) GWINR GWINR-9C
IheeHaR

uG289-2.1

A 10 #8405 IODELAYC bk, MLt 128 (0~127) FPItiRALE,
5 |IODELAY #HEL, #4007 8 Z I ZER % . IODELAYC YT 1/0 4 )
N, AAHT /O 2.

i A REE

4-35 IODELAYC s OREE

Dl ———>

SDTAP ——
SETN —
VALUE ——>
DASEL[1:0]—~—>]

DAADJ[1:0]—#—>

—— DO

> DF
IODELAYC

— > DAO

ImOIT48

%% 4-52 IODELAYC i AN 43

i 11 44 /0 R

DI Input HRMANGE T
PN Ek A i DK

SDTAP Input ® 0: JN#RFAsERS
® 1. FSIHELR
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4 i N th 2 4R 4.4 FER B
i 144 110 P
TCE SN LE S (7 1)
SETN Input ® O: Ml hNLERT;
® 1 /D IERT
VALUE Input \LA/::L;@EH ﬁﬁ@%i&ﬁﬂ“iﬁ%ﬁ%ﬁﬁﬂﬁ, B B
DASEL[1:0] Input AT HI DAOLE I 5 4,
DAADJ[1:0] Input B DAOHH X DO L A
DO Output b E S
DAO Output B 2B R S S
DE Output i%ﬁﬁifiﬁ, F AR ZR 3045 T B2 AE B ¥ under-flow 5%,
BHNAR
& 4-53 IODELAYC ¥ /T43
SR BUETE BRME IR
C_STATIC_DLY | 0~127 0 FRAS AT 2K s ]
° gieﬁéjiﬁ%i}i&ﬁA ZCSEL il
45| DAO ZE 45 7
DYN_DA SEL “true”/"false” false o frue: JEER(EE DA%SEL 2
1] DAO ZE K
DA _SEL 2'b00~2'b11 2'b00 Fr A7 HI DAOKE i A 5
[REBIE
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 TR AR

4.4.3 IODELAYB

RENE
IODELAYB(Input/Output delay)fi A\ % ZERT, 52 10 B a8 ) — >
A] Y FE ZE I BT o
B
% 4-54 IODELAYB i&E i S8#
Ktk EYl R
SN 1@ GWI1N GW1N-2, GW1N-1P5, GW1N-2B, GW1N-1P5B
(LittleBee®) F & GWINR GWINR-2, GW1NR-2B
IheesnA

A 10 #840& IODELAYB #idk, MILHEft 128 (0~127) FitiRiLE ,
5 |ODELAY HH L, 380 7 56 22 (R G Ik 2%, ey 355 45 M HE B [ 4-36 Pl s o

IODELAYB X H T /0 ZHE AN, ArTHT 110 2% .

4-36 IODELAYB REp&5 tERE

DELAY_MUX[1:0]

«—DAADIJ[1:0]

SEL
>0
50ps
DI d #100p.$; 1 DELAY_ [dmux_o 4
SDTAP—>| L\ ADJ dIyout_mld‘2 MUX 4’|‘|>‘|‘|>|‘|>|"Tl>|‘|>|‘ |
SETN — 06 > del 0 del_1 del 2 del_5 del_6 del_7
VALUE—>] gk
» DO
N] =] o < g Il I (]
! _l _! = E] 1 3z ] g 3
%l %l %l ‘E’i -El %l ) 4 y i i i i
o N w o N w
o
o o <>
<> Z > c >
DAADJ[1:0]—>E = il S E xX9o m
S = | I
L | v ]
DAO

DA_SEL[1:0]

uG289-2.1

106(115)




4 i N i A
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im QR EE

[&] 4-37 IODELAYB O x=E

DI ——

SDTAP ———>

SETN — |

VALUE —>

DAADJ[1:0]—+~—>

IODELAYB

—— DO

——> DF

—> DAO

s O 4R
%% 4-55 IODELAYB #0148
Uity 144 110 iR
DI Input HIRMANGE S
P N B S AR DK
SDTAP Input ® 0: JNEFHSLER
® 1. A BN
W B S A R LE R 1) 7 7]
SETN Input ® O: M hnLERT;
o 1 /b iEmt
VALUE Input @*ﬁ?;ﬁi&ﬁa‘iﬂ%&iﬁ%ﬁﬁﬂﬁ, Tk 3
DAADJ[1:0] Input AT DAOFH KT DO LE I E
DO Output K ES
DAO Output HGHE 2 B R A RS
DF Output i%zﬂrﬁoam F AR 7R 345 A AE 1 ffunder-flow 2%,

uG289-2.1
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BHNE
%% 4-56 IODELAYB 2¥(/1 48
S BB TE BRINE i34
C_STATIC_DLY | 0~127 0 RS RN S K 45
Delay MUXi&#%
® 2'b00:dmux_o=DI;
DELAY_MUX 2'b00~2'b11 | 2'b00 ® 2'b01:#100ps dmux_o=DI
® 2'b10:dmux_o=dlyout_mid
® 2'b11:dmux_o=DO
DA_SEL 2'b00~2'b11 | 2'b00 F A5 | DAOLE A 5 5
vE!

7E4E ] IODELAYB I, 2% DELAY_MUX #1 DA_SEL fCBESE R
e DELAY_MUX:2/3 ->DA_SEL:0/1.81 DELAY_MUX Jy 2 5, 3 i}, DA_SEL " H{ 0 5§ 1,

e DELAY_MUX:0/1 -> DA_SEL:0/2/3. Bl DELAY_MUX 4y 02k 11, DA_SEL AJH 0
B 2 5 3.

EREEHN
DO A fei%E+4 IDDR/IDES, DAO R fei%+% IDDR/IDES HIEEH A -
JEEGIL
Verilog #i4k.
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 #i4k.:
COMPONENT IODELAYB
GENERIC (C_STATIC_DLY:integer:=0;
DELAY_MUX : bit_vector := "00";
DA_SEL:bit_vector:="00"
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);
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;
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,
DiI=>di,
SDTAP=>sdtap,
SETN=>setn,
VALUE=>value,
DAADJ=>daad]

)i
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4.5 BUAEEEIR

[RiBH 4R

IEM(Input Edge Monitor)§i Nz i, J& 10 R pr L8 (1) — AN HURE A5
B,
IhaeER

IEM FR IR 07, P 5 AR A sk — e A FH R 1 sh A BORE & 11
F1+ DDR #55,
ImOREE
[ 4-38 IEM is AREE

D ——>

CLK ——>| > LAG
RESET — IEM — LEAD
MCLK ——>
w48
= 4-57 IEM iz O+ 48
Ui 1 44 /0 B
D Input BN E
CLK Input RPN ERE)
RESET Input R EAMANE T, EHEA R
MCLK Input \EMAS I B, mISk B P24, 1EH THdibe &
LAG Output IEMIZ IS EL L LAGH bR &
LEAD Output IEMIZ 5 EL s LEAD i H br i
SHNAR
&R 4-58 IEM 28T 45
ZH4 B ya NN ik
wioze | SHALLMOSUAL, s | kit
GSREN "false", "true" “false" Ja AR EAIGSR
LSREN "false", "true" "true" A A E AT RESET
[RiEHIE
Verilog f4k.
IEM iem_inst(
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.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 i1k
COMPONENT IEM

GENERIC (WINSIZE:string:="SMALL";

GSREN:string:="false";
LSREN:string:="true"
);
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:IEM

GENERIC MAP (WINSIZE=>"SMALL",
GSREN=>"false",
LSREN=>"true"

)

PORT MAP (

LAG=>lag,

LEAD=>lead,

D=>d,

CLK=>clk,

111(115)




4y NGy g g 4.5 BUREAR LR

MCLK=>mclk,
RESET=>reset

);
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5 1P i H

51IPHEE

IP A H

AT A 37+ DDR, 7F IP Core Generator #tifij 1 8.7 DDR, Fii4:

5.1 IP fic 2

<> &7~ DDR AR5 B

fE IP Core Generator #tifiH, X7 “DDR”, #iH4i DDR ff] “IP

Customization

B

» 53

£

H, iz A “File” Be B HEM S R R~AEK, & 5-1

5-1 DDR B4 IP Customization & %544

¥ IP Customization

DDR

— [0

LIREY|

General

Device: | GW2A-55 | Part Number: | GW2A-Lv55PG1156C7/16 |

Create In: |E:\fpga_project\src\gowin_ddr |

File Name: |gowin_ddr | Module Name: |Gowin_DDR |

Language: Verilog T | Synthesis Tool: | GowinSynthesis -

Options

DDR Mode: | Input -

Ratio: 2 -

[ Reset

IODELAY

Delay Mode: None A Delay Direction:  Input

Delay Step: 1 =

Use CLKDIV

UG289-2.1
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File ’C EAE: File At AR THCE ™ A K IP Bt ST HIARRAE B

Device: ‘w7~ AL E ) Device 5 B
Part Number: &5 E 1) Part Number {3 &

Language: FCE A1) 1P &t SO B RTE 5 o 1B BA I N hz
FIRME, EHFEEIRES, 3¥F Verilog #1 VHDL

Synthesis Tool: FLEIEFLLEG TR

Module Name: BCE £ 1 IP %1t 314 module name. 78451l 3¢
AHE F] L dm AR e 4 5K . Module Name e 5 RIE S FRMIF, £
FAE, R Error $2R

File Name: Fc &£/ IP it SR SCE 44 o AT (N SCASHE A B3
PR S AR

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

. Options BLEHE: Options BLEAMEH T-H 7 H & XALE IP, Options AL E

MELE 5-1 For.

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, HRFHIVERZ& 1~64
Ratio: FC# DDR HdE##rItbE, 145 2,4,7,8,10,16

Reset: Ratio 14 2 Itf, FIGEFAERESAGERELLLLI, A R RE S
11t IDDRC 5 ODDRC

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

“Delay Mode”, it & Delay 1\, “None "% /x4 | IODELAY,
“Dynamic” % 7~{% ] IODELAY J5h7% 3 2E i 25 %k, “ Static”
Fon i IODELAY i A5 1 52 4 i 5 4
“Delay Step”, EFHEASEER K05, JEH 1~128
“Delay Direction”, DDR Mode X [al#5 20, 25 f# F IODELAY,
1 #E IODELAY 4 H2% N Uiy B H Ui
Use CLKDIV: i fg K s2 514 CLKDIV, X80 {55 felk #E17 5040,
Ratio iy 2 i A2 %

i FEORHER]: S B ORAE B oK 1P Core HINCE 45 /R BIHER], K]

5'1 Fﬁz]—‘—{o
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5.2 IP 4 i3

IP & AR E G, AR E X “File Name” @44 1 =444,
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