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BNEMBEEN—F. INSHZHREETHNTSHBEERSE. BT
BN X AA—4%SFHERL, — N XN S5 BEE RSN S
FE, 6 N AN B [ B R

m B3R FPGA 72511 GPIO A7 A& B /M N & 1, 70 Jlldsic

HNAFIB. B AXNNTZEMESHT (True) i, MHERK B X NTZ0ME
K C (Comp) ¥ie

3.3.1 LVCMOS Z&0RE

UG289-2.0.3

Fit7 GPIO #4 LVCMOS 2547, LVCMOS 217 AT 4 /s [l i Fl 4 &
BB E AR, 45 LVOMOS 247 1T LA 8 s L. 88 i b .2k
(RFF. 39 LRSS FRAROE T —ME L, TR R TS s
SEHHRH] . L R DR NI REBES B 1 L NIRRT )
A A PR«

i LVCMOS 2247 A AT Y FE I IXBhEE 17, 250 FLP A Xt I 1) SR 5))
BE 1R TS S 25 5 N BE T /O H S h it "HE S IR o B =2 34k FPGA
P72 AR K DR 31 B AN AR AR B ¥ B B /N IR B B

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
SR8 R AT .
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3.4 HAU 2 7y HUBR DL TC [0 2%

3 N A7
332 ENEGFRE
1 GPIO SAFHL B A2 BN, N 2B F AL 2R DR R 2R T
GWN 2847573 X 0 S 8 N AT g2 1T 100 R A A 22 73 VC T FLBH
GW2A Z-#E 45 X 0/1 3CFe ) N AT 421 100 BRAR A 22 73 UL IC FELRH .
Jr A Hi GPIO 2 A4 AR AT LLRC B s 4El LVDS 2 73 i B hn i, Lo
1 LVPECL33E, MLVDS25E, BLVDS25E 2. [A]H} 0 Fr 7 75 E s n e FH.
VL HE Y 2
3.4 1R Z= 57 BB BE U BC 4%
3.4.1 #2#l LVDS
E oS4k FPGA 7= st B AN LVCMOS % in b A5 DT L X 2% A ]
PLR g sfie s LVDS Har i brdfE, HAMEULEC N 26w B 3-3 Fros s
& 3-1 LVDS25E ILE 4%
‘ 2.5V W
8mA / é}_‘ ép L+
% Sml 2.5V }\i?i;:j W 3 W 3 ’7 -
On chip Off chip On chip
3.4.2 &) LVPECL
B SR FPGA 7= st B AN LVCMOS 4 i b 4155 DT L X 2% \]
PLR g Sle s LVPECL ¥t AnifE, HAMHBULEC M 25 K 3-4 Fis.
3-2 LVPECL PLEZ %%
\‘ 3.8V 930hm
16mA { {
¥ | . >
16mA' 930hm W 3 W 3 T
L
On chip Off chip On chip
3.4.3 #E#l RSDS

H 8k FPGA 72 il B A LVCMOS % hn b ~18 UT e R 48 7]
PIM i HE R RSDS #i bk, HAMBUCH N 2% an i 3-5 Fis .
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3.5 GPIO B &

3 N A7
[& 3-3 RSDS PLE /4%
2.8v 2940hm
8mA
o
~ 2.5V f\?;ti;‘:: 1 % 1 % T
On chip Off chip On chip
3.4.4 #&E#l BLVDS
3R FPGA 7= it B AMY) LVCMOS it 0 b A UG T X 26 7]
PAR g7 BLVDS iyt briE, FHAMEULHEC 2% an i 3-6 Frs .
[& 3-4 BLVDS [ILEC /%%
25v 80ohm 80ohm 25v
16mA - c Py
o
28V 80ohm §- %
16mA >—@— l 3 i l

2.5V

2.5V
80ohm 80ohm

16mA >—e—\/\/\—— AN/ \——e—<16mA
i 2.5V 2.5V
80ohm 80ohm
16mA 16mA

3.5 GPIO {4 B

AE T = V5 %4 1) Floorplanner %t GPIO £ & . @&k 7% 8, iy
PLEE X CST S skseil. T st CST ST SR B L s VR VELN A 41

16mA
2.5V
800hm
0—_16mA

3.5.1 i &

X GPIO #EAT Y B B B E

IO_LOC "xxx" H4 exclusive;
3.5.2 B8 HRAfE

4 GPIO ¥ & i P hrif .

I0_PORT "xxx" I0_TYPE=LVCMOS18D;
3.5.3 IRBHHES]

DN HE T R BSOUL 1) A e L B Bl g

UG289-2.0.3 8(112)




3 F N A7 3.6 GPIO J5iiE

IO_PORT "xxx" DRIVE=12;

3.5.4 FTHRIER

wWE R, Hd UP: bhi; DOWN: TF#i; KEEPER: &4 fi
F£; NONE: i,

I0_PORT "xxx" PULL_MODE=DOWN;
3.5.5 SEH[E

N GPIO WESHHE, BERT LR BAMRE BT Lok A NS5 %
GNE R

IO_PORT "xxx" VREF=VREF1_LOAD;

3.5.6 iRt
SN R S L R B, NI R U
NONE->H2L->L2H->HIGH.
IO_PORT "xxx" HYSTERESIS=L2H;
3.5.7 ImtRFF %
St e TR UL 1A AT B 54 PR TR, 424t ON/OFF 3T,
IO_PORT "xxx" OPEN_DRAIN=O0ON;
3.5.8 FEHE R
ST H A BB X [ A A M, SLOW: [IRMRFS 3, FAST: &
.
IO_PORT "xxx" SLEW_RATE=SLOW,
3.5.9 BixLECE PH

NS TR B K inULACHEPE, $#244t OFF A1 ON &1,
IO_PORT "xxx" SINGLE_RESISTOR=0ON;

3.5.10 =4 LECEE PH
NZEME SV BRI BB, $24t OFF A1 ON #%3%..
IO _PORT "xxx" Diff RESISTOR=0N;

3.6 GPIO JF1&

|O Buffer, BA7 2247 Lhfig. IRAEAFIThEE, W70 v iE buffer. #4i LVDS
(ELVDS) 1 LVDS (TLVDS).

3.6.1 IBUF

FENH
IBUF(Input Buffer), #ii NZzf4%.

UG289-2.0.3 9(112)




3 i A\ i A7

3.6 GPIO J5ii&

wmAOREHE
[&] 3-5 IBUF i O R=E

| ——> IBUF [—>O
IwO9r 4R
% 3-1 IBUF 5O 43
Uitg I I/1O iR
| Input NG
o) Output B ES
[REFIE
Verilog k.
IBUF uut(
.0(0),
(1)
);
Vhdl #i4k.:
COMPONENT IBUF
PORT (
O:0UT std_logic;
I:IN std_logic
);
END COMPONENT;
uut:IBUF
PORT MAP(
0=>0,
[=>]
);
3.6.2 OBUF
[FENE

OBUF(Output Buffer), #2525 .

UG289-2.0.3
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3 i A\ i A7

3.6 GPIO J5ii&

wmAOREHE
[& 3-6 OBUF & O~ =E

| —>» OBUF [ —> O

IwO9r 4R
7% 3-2 OBUF i O 48
A /0 ik
I Input A CE PN RS
o) Output HimHES
[REFIE
Verilog k.
OBUF uut(
.0(0),
(1)
);
Vhdl i1k
COMPONENT OBUF
PORT (
O:0UT std_logic;
I:IN std_logic
);
END COMPONENT;
uut: OBUF
PORT MAP(
0=>0,
[=>]
);
3.6.3 TBUF
[FENE
TBUF(Output Buffer with Tristate Control), =#sZphas, K Tk,
UG289-2.0.3
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3 F N A7 3.6 GPIO J5iiE

wmAOREHE
[&] 3-7 TBUF #& O ==E

OEN —>
TBUF |[—> O

| —>
IwO9r 4R
%% 3-3 TBUF is O +4R
i 1 /0 Eitipa
| Input EVE /I TNERS)
OEN Input i =S AREES
0 Output B G5
[REFIE
Verilog k.
TBUF uut(
.0(0),
A(1),
.OEN(OEN)
);
Vhdl 4t
COMPONENT TBUF
PORT (
O:0UT std_logic;
I:IN std_logic;
OEN:IN std_logic
);
END COMPONENT;
uut: TBUF
PORT MAP(
0=>0,
[=>1,

UG289-2.0.3 12(112)




3 N\ HH 2 A7

3.6 GPIO J5ii&

OEN=> OEN

3.6.4 IOBUF
[RiB4B

|IOBUF (Bi-Directional Buffer), X{[aIZEH%%. 24 OEN Jym P, 1R
W NZEhds: OEN NAKHSFI, VE N g2 4.

im QR EE
3-8 IOBUF ¥R E&E

OEN —>» <« >
IOBUF
| ———> —>» O
w48
% 3-4 IOBUF #0438
i 1 /0 ik
I Input HIRmNGE S
OEN Input i = fReE S
(o] Inout WA S, XA,
0 Output A 15 5
[RigHlE
Verilog itk
IOBUF uut(
.0(0),
10(10),
A(1),
.OEN(OEN)
);
Vhdl #i4t :
COMPONENT IOBUF
PORT (

O:0UT std_logic;
IO:INOUT std_logic;
I:IN std_logic;

UG289-2.0.3
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3 F N A7 3.6 GPIO J5iiE

OEN:IN std_logic
);
END COMPONENT;
uut:IOBUF
PORT MAP(
0=>0,
10=>10,
=>,
OEN=> OEN
);
3.6.5 LVDS Input Buffer
[RIBNER
LVDS Z/ 5 N IWifh: TLVDS_IBUF A1 ELVDS IBUF.
TLVDS_IBUF(True LVDS Input Buffer), 7%/ i N2,
YE !
GW1NZ-1. GW1IN-1S &4 A#f TLVDS_IBUF.
ELVDS_IBUF(Emulated LVDS Input Buffer), 12 7 NG 85 .
7
GW1INZ-1 A3 HF ELVDS_IBUF.
imOAREE
3-9 TLVDS_IBUF/ELVDS_IBUF ix OR~=EE

| — " TLVDS_IBUF
IB ——>{- ELVDS_IBUF

— O

w9 4R
%% 3-5 TLVDS_IBUF/ELVDS_IBUF i [14143
Ui /0 E{iiba
I Input ZEOrEIN A (s S
1B Input EoHIN B s 5
o) Output BB ES
[RiERIL
g —
Verilog ifk.:

UG289-2.0.3 14(112)




3 F N A7 3.6 GPIO J5iiE

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,
[=>1,
IB=>IB
);
AN (7
Verilog k.
ELVDS_IBUF uut(
.0(0),
A(0),
IB(IB)
);
Vhdl 4t
COMPONENT ELVDS_IBUF
PORT (
O:0OUT std_logic;
I:IN std_logic;
IB:IN std_logic
);
END COMPONENT;
uut:ELVDS_IBUF

UG289-2.0.3 15(112)




3 i A\ i A7

3.6 GPIO J5ii&

PORT MAP(
0=>0,
|=>1,
IB=> IB

);

3.6.6 LVDS Ouput Buffer
[RiEN4R

LVDS %404 A#iFh: TLVDS_OBUF H ELVDS_OBUF.
TLVDS_OBUF(True LVDS Output Buffer), %4 4t Z2nh 32,

!

GW1N-1. GW1INR-1. GW1NZ-1. GW1N-1S #4452 TLVDS_OBUF.
ELVDS_OBUF(Emulated LVDS Output Buffer), Hiil2 /0% b 4% .

i O~ E

3-10 TLVDS_OBUF/ELVDS_OBUF # O ~=E

COmRRE 15
w48
£ 3-6 TLVDS_OBUF/ELVDS_OBUF i /43
B /0 ik
I Input BN E S
OB Output B Ui 22 /3 Hn 5 5
0 Output Al Z A S
[RigHlE
gl —
Verilog #i{k.:
TLVDS_OBUF uut(
.0(0),
.OB(OB),
1(1)
);
Vhdl B4k

COMPONENT TLVDS_OBUF

UG289-2.0.3
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3 i A\ i A7

3.6 GPIO J5ii&

PORT (
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic
);
END COMPONENT;
uut:TLVDS_OBUF
PORT MAP(
0=>0,
OB=>0B,
[=> |
);
AN/
Verilog #i4k.
ELVDS_OBUF uut(
.0(0),
.OB(OB),
(1)
);
Vhdl 4t
COMPONENT ELVDS_OBUF
PORT (
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic
);
END COMPONENT;
uut:ELVDS_OBUF
PORT MAP(
0=>0,
OB=>0B,

=>1

UG289-2.0.3
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3 i A\ i A7

3.6 GPIO J5ii&

3.6.7 LVDS Tristate Buffer

FiENR
LVDS =& 2404 4 A#iFh: TLVDS_TBUF #1 ELVDS_TBUF.
TLVDS_TBUF(True LVDS Tristate Buffer), 74> =252, fiEH T
ffige.

vE!

GW1IN-1. GWINR-1. GW1NZ-1. GW1N-1S %{f R % ¥ TLVDS_TBUF.
ELVDS_TBUF(Emulated LVDS Tristate Buffer), 140l 7 =220 8%,

R RE -

im O~ EE

3-11 TLVDS_TBUF/ELVDS_TBUF iz Q==&

OEN ——>
| ———>

TLVDS TBUF/+—> O
ELVDS TBUF .|, OB

w48
%% 3-7 TLVDS_TBUF/ELVDS_TBUF #0148
i /0 ik
I Input BN G S
OEN Input i =R E S
OB Output B i 72 7 i A5 S
O Output A ZE Y R S
[RigHlE
gl —
Verilog itk
TLVDS_TBUF uut(
.0(0),
.OB(OB),
A1),
.OEN(OEN)
);
Vhdl #i4t :
COMPONENT TLVDS_TBUF
PORT (

O:0UT std_logic;

UG289-2.0.3
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3.6 GPIO J5ii&

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

OEN=>0OEN

UG289-2.0.3
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3 N\ HH 2 A7

3.6 GPIO J5ii&

);

3.6.8 LVDS Inout Buffer

UG289-2.0.3

JRIBNTA

LVDS Z4M i N 4 AFiFh: TLVDS_IOBUF FI ELVDS_IOBUF.

TLVDS_IOBUF(True LVDS Bi-Directional Buffer), 74y % k] 2 4 8%,
2 OEN APy, ENEZE A Es: OEN NTHFI, fEhHEZE

I R RS .
B
£ 3-8 TLVDS_IOBUF &R 28
Ktk EYl B

GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
JRE®(Arora) | GW2AN GW2AN-55C
e GW2AR GW2AR-18, GW2AR-18C

GW2ANR GW2ANR-18C
D GW1N GW1N-4, GW1N-4B,GW1N-4D
(LittleBee®) | GW1NR GW1NR-4, GW1NR-4B, GW1NR-4D
Kk GW1INRF GW1NRF-4B

ELVDS_|IOBUF(Emulated LVDS Bi-Directional Buffer), #4824 X [q]
Zzrhds, 2 OEN Ay s, VR 9B 2 7 AN G2l 2 : OEN IR HL P,
VR BEAUZ2 7 i G s

!

GW1INZ-1 85 ASCHF ELVDS_IOBUF.

i A REE

3-12 TLVDS_IOBUF/ELVDS_IOBUF i /R EE

OEN —>| TLVDS_IOBUF/

— O

10

| ——»| ELVDS_IOBUF

«—— |0OB
ImOIT48
%% 3-9 TLVDS_IOBUF/ELVDS_IOBUEF i 1143
i /0 Eiipa
I Input BN
OEN Input Wi =8dReE S
o) Output HimHES
OB Inout B ¥ 22 43 i N\ i
(o] Inout A i 225 SN
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3 F N A7 3.6 GPIO J5iiE

[REBIE
Verilog B4k
ELVDS_IOBUF uut(
.0(0),
10(10),
1OB(I0B),
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
PORT MAP(

0=>0,
10=>10,
I0B=>I0B,
[=> 1,

OEN=>0OEN

3.6.9 MIPI_IBUF
[FiEN AR

MIPI_IBUF(MIPI Input Buffer ) Wk T/ERE: HS i ABL0FT LP XX
i, Hd HS A SRS HEC & .

UG289-2.0.3 21(112)
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3.6 GPIO J5ii&

UG289-2.0.3

yTgachr A
£ 3-10 MIPI_IBUF & R 28
Kk EYil s
CWIN GW1N-9, GW1N-9C, GW1N-2, GWIN-1P5, GW1N-2B,
GW1N-1P5B
pgige | GWINR GW1NR-9, GWINR-9C, GW1NR-2, GW1NR-2B
(LittleBee®) | GWINS GW1NS-2, GW1NS-2C, GWINS-4, GW1NS-4C
- GWINSE | GWINSE-2C
GWINSER | GWINSER-4C
GWINSR | GWINSR-2, GWINSR-2C, GWINSR-4, GW1NSR-4C
< B® GW2AN GW2AN-18X, GW2AN-9X
(Arora)
Theesmik

MIPI_IBUF 35 LP . HS #=, 10, |0B &#3) pad.

LP = SCHeXUA), OEN KT, | A% 10 A% ; OEN & H
i, 10 Jy% N\ OL A ; OENB LTI, 1B %A I0B Nt :; OENB
= TR, OB A% OB At .

HS #x: 10, 10B AZE 7N, OH Nttt , b HSREN 4 il 2% i H

BH..

i O~ E

3-13 MIPI_IBUF O ==&

I —

IB —
OEN —]
OENB —p
HSREN ——pf

w948

%% 3-11 MIPI_IBUF #0143

MIPI_IBUF

+

—» OH
——» OL
—» 0B
<> 10

<—>» [0B

Ui I/O g

I Input LP #z0F, OEN K HLFH | NN .

1B Input LP #0 T, OENBfikH i IB A% -
HSREN Input HS #5220 $ il 2 o L BEL

OEN Input LP B N th =84S 5
OENB Input LP B N =S ishilE S

OH Output HS # i E S

oL Output LP #50F, OEN i HL i OL i
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UG289-2.0.3

i 1/0 i3
OB Output LP #3{F, OENB /& H Fi OB Afirth
e PN, OENKHLFH! 10 Affith, OEN e F
(o] Inout i 10 %I
HS #0F, 10 M.
LP #5230, OENB KH i I0B M4, OENB &
[o]:] Inout H1 PN OB i\ ;
® HS#HHX T, 10B AN
[RiEHIE
Verilog #i4k.
MIPI_IBUF uut(

.OH(OH),

.OL(OL),

.OB(OB),

10(10),

.I0B(IOB),

A(1),

IB(IB),

.OEN(OEN),

.OENB(OENB),

HSREN(HSREN)

);
Vhdl %4k, :

COMPONENT MIPI_IBUF

PORT (

OH:OUT std_logic;
OL: OUT std_logic;
OB:OUT std_logic;
IO:INOUT std_logic;
IOB:INOUT std_logic;
I:IN std_logic;
IB:IN std_logic;
OEN:IN std_logic;
OENB:IN std_logic;
HSREN:IN std_logic
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);

END COMPONENT:
uut: MIP1_IBUF
PORT MAP(

);

3.6.10 MIPI_OBUF

UG289-2.0.3

[RiENE

MIPI_OBUF f5 i T/ERE=0: HS x0T LP £ x(,

OH=>0H,
OL=>0L,
OB=>0B,
10=>10,
IOB=>|0B,
|=>1,
IB=>IB,
OEN=>0EN,

OENB=>OENB,
HSREN=>HSREN

MIPI_OBUF(MIPI Output Buffer), MIPI #2248, 24 MODESEL Jy

= TR, EN(HS)MIPI Eidfr tH 22 v 2% 24 MODESEL MK HETRS, 1E
A(LP)MIPI R Ih e 4 HH 22 0h 28

B
%= 3-12 MIPI_OBUF & A&

N #51 et
GW1N GW1N-9, GW1N-9C
GW1INR GW1NR-9, GW1NR-9C
iﬁﬁ@;e@) GW1NS GW1NS-2,GW1INS-2C, GW1NS-4, GW1NS-4C
. GW1NSE GW1NSE-2C
A GWINSER | GW1INSER-4C
GW1NSR GW1NSR-2,GW1NSR-2C,GW1NSR-4, GW1NSR-4C
i O~ E

3-14 MIPI_OBUF i AR EHE

MODESEL — |

| ———»>
B—

+

MIPI_OBUF

—>O
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w48
£ 3-13 MIPI_OBUF i O +48
i /0 ik
| Input ARG S, ATHT HS BE LP B,
1B Input LP #:0F B i iS5
MODESEL Input PSS, HS 8 LP #a.
o Output %ﬁ%@ﬁﬁ%@gﬁﬁﬁ?ﬁA%ﬁﬁﬁ,m
OB Output %ﬁﬁﬁ%ﬁ%@ﬁ?ﬁﬁ?ﬁB%ﬁﬁ&,w
[FigHlE
Verilog itk
MIPI_OBUF uut(
.0(0),
.OB(OB),
A1),
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,
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MDOESEL=>MODESEL
);

3.6.11 MIPI_OBUF_

UG289-2.0.3

RiBNE
MIPI_OBUF_A HHifp T/ERA: HS B0 LP 5.

MIPI_OBUF_A(MIPI Output Buffer with IL Signal), MIPI %t &2 %,
24 MODESEL Ay Py, A N(HS)MIPI st Hi g2 oh 8% 24 MODESEL
ARSI, A N(LP)MIPIH K ThaEs i g ph2s . 5 MIP1L_OBUF [[X 5] 2 18
0T IL 36 CE A LP BRI A SN .
yTachrda

MIPI_OBUF_A I{i&EF 28 h B % 3-12 4b, & T R 281F .
£ 3-14 MIPI_OBUF_A i& I 884 (Bffm)

7/

S EY ] =

SN J4® GW1N GW1N-2, GW1N-1P5, GW1N-2B, GW1N-1P5B
(LittleBee®)

N GW1NR GW1NR-2, GW1NR-2B

3

imAREE

[# 3-15 MIPI_OBUF_A iz AREE

MODESEL—>
| —> H———> O
MIPI_OBUF_A
|IB——> -—> OB
IL——
mONT48
%% 3-15 MIPI_OBUF_A #OAN43
AN I/O ik
I Input HS 20T A s NG 5
IB Input LP #=0F B i N5 5
IL Input LP =0T A s A5 5
MODESEL Input BREFEES, HS 8 LP R,
0 Output ABEEw B ES, HSHIN N N A Z 0T,
LP A=A A B H
B i ¥dE HIES, HSHEX F A B E/0HHE,
OB Output N X .
LP # N4 B Hlimiir
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[REHIHE
Verilog 4k,
MIPI_OBUF_A uut(
.0(0),
.OB(OB),
A(1),
IB(1B),
AL(IL),
.MODESEL(MODESEL)
);
Vhdl #i4k.:
COMPONENT MIPI_OBUF_A
PORT (
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic;
IB:IN std_logic;
IL: IN std_logic;
MODESEL:IN std_logic
);
END COMPONENT;
uut: MIPI_OBUF_A
PORT MAP(
0=>0,
OB=>0B,
[=>I,
IB=>IB,
IL=>IL,
MDOESEL=>MODESEL

3.6.12 I3C_IOBUF
[RIB 4R

I3C_IOBUF HHfl TAER: Normal Bix{A I3C K.

I3C_IOBUF( I3C Bi-Directional Buffer), I3C X [r]ZZ#f1 2%, 24 MODESEL
RSP, AN 13C WA ZErhaE; 2% MODESEL KT, 838X

UG289-2.0.3
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EEAER
yTgachr A
% 3-16 I3C_IOBUF ;& 814
Kk EYil ™
GW1N GW1N-9, GW1N-9C
o GW1INR GW1NR-9, GW1NR-9C
/J\_%i% GW1NS GW1INS-2,GW1NS-2C,GW1NS-4, GW1NS-4C
(LittleBee®)
. GW1NSE GW1NSE-2C
I GW1NSER GW1NSER-4C
GW1NSR GW1NSR-2,GW1NSR-2C,GW1NSR-4, GW1NSR-4C
mOREE
3-16 I3C_IOBUF i O~ =E
MODESEL —» ——>» O
I3C_IOBUF
| —» <> |0
wOAN4E
%= 3-17 13C_IOBUF #O+48
v [ 110 A
I Input BN
(o) Inout ANFHAES, XWm
MODESEL Input LRSS, Normal BizE] I3C #ixk
o) Output PG/ Tk =R
FiEGL
Verilog #i4k.
I3C_IOBUF uut(
.0(0),
10(10),
.MODESEL(MODESEL)
);
Vhdl #4L.:
COMPONENT I3C_IOBUF
UG289-2.0.3 28(112)
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PORT (
O:0UT std_logic;
IO:INOUT std_logic;
I:IN std_logic;
MODESEL:IN std_logic
);
END COMPONENT;
uut: 1I3C_IOBUF
PORT MAP(
0=>0,
10=>10,
[=>1,
MDOESEL=>MODESEL
);
3.6.13 MIPI_IBUF_HS/MIPI_IBUF_LP
[REN4A

MIPI_IBUF_HS NESFNLZI HS #:, MIPI _IBUF_LPi# o B i
NSZE LP AR,

is A2t
%% 3-18 MIPI_IBUF_HS/MIPI_IBUF_LP i& I 884

N #51 Logis

NEIE®
(LittleBee®) | GW1NR GW1NR-2

EN S

Dhesaik

P el MIPL_IBUF_HS #1 MIPI_IBUF _LP 2H& 52832 #F HS. LP
150, @id Floorplanner 295 A B AF . MIPI_IBUF_HS Hfai A | #
MIPI_IBUF_LP E’Jlﬁﬁﬁﬁi‘ﬁﬂhﬁ, MIPI_IBUF_HS ¥4 1B Fi
MIPI_IBUF_LP [ IB & FE S
i AR E
[& 3-17 MIPI_IBUF_HS/MIPI_IBUF_LP i ~EE

I — > —> L 5 0L

MIPI IBUF HS — OH MIPI IBUF _LP
B —>» B - IB—» — 0B
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s O 4R

£ 3-19 MIPI_IBUF_HS O/ 43

i I/0 EiiibaY

I Input HS B ZE A A ifE 5
1B Input HS X Z 774N B (s 5
OH Output HS #0855

%% 3-20 MIPI_IBUF_LP #O/+48

g I I/0 iR

| nput | LP B A SIS B
B input | LP Bt B s A
oL Output | LP B A B 15

OB Output LP #5250 By 5 5
EREAN

® MIPI_IBUF_HS it OH nJ LLi%#z lologic (R A% &% );

® MIPI_IBUF_LP [#%it OL Al OB A ft¥Fi% 4% lologic.

[FiEHE
Verilog #i4k.
MIPI_IBUF_HS hs (

);

.OH(OH),

A,
IB(IB)

MIPI_IBUF_LP Ip (

.OL(OL),
.OB(OB),

A1),
IB(IB)

Vhdl 4k

PORT (

COMPONENT MIPI_IBUF_HS

OH:OUT std_logic;
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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(
OH=>0H,
[=>I,
IB=>IB
);
Ip: MIPI_IBUF_LP
PORT MAP(
OL=>0L,
OB=>0B,
[=>I,

IB=>IB
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45@)\5@&&%

iz R FPGA 77 b (¥ A\ e 1 22 48 3 FF SDR. DDR 25 LA
A TARREUR 8 B ) (B8 B 22 2015 5 50 ) SORT AC B Fldan H 55
BNE S WSS & =85 G 5 (O =S H I HHE 5).

!

® GWI1N-1.GW1NR-1.GW1NZ-1.GW1NS-2, GW1NS-2C.GW1INSR-2C.GW1NSR-2,

GW1NSE-2C #/4 IOL6. IOR6 & A K 10 24

® GW1IN-2. GW1INR-2. GW1N-1P5. GW1N-2B. GW1N-1P5B. GW1NR-2B #5/F1
IOT2. IOT3A i IASHF 10 24

® GW1N-4.GW1N-4B.GW1NR-4.GW1NR-4B. GW1NRF-4B. GW1N-4D. GW1NR-4D
PR 10L10. IOR10 & A S HE 10 24 .

K 4-1 9z -3k FPGA 7 i A\ i 2258 1) % HH T2
4-1 NEHIZEE R EE - WS

X

D

OTMUX
TRIREG
T0
GND »
01
» OSER | Q0 ODMUX
ODELMUX
> ISl >
> OREG >
i fanp ek

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

UG289-2.0.3
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4 gy N 12 5 4.1 SDR iz,

B 42 MABHIZERAREE - WA SRS

> DI

Y

IREG — > Q

Y

IDES > Qo-Qn1

—L___ > LAG

g ——___> LEAD
o WAZ® ]
|
Cl A GCLK i N5 5, AReEH:E| Fabric; DI H ¥4 A\ % Fabric.
4.1 SDR &3

B N2 SCRF SDR IR, 1R FF 748 (IREG). HitH &7 /748
(OREG) M=&13F% (TRIREG), HIIHelH CFU * i) FF/LATCH.
4 FF/LATCH K% A\ D #% Buffer/IODELAY 3xzf), H.iZ% Buffer/IODELAY 4~
IR B H A lologic i, %24 FF/LATCH fo%it Q ME—3iX5) Buffer/IODELAY,

H.iZ Buffer 452 MIPI Buffer i, =] PA{E A IOLOGIC f# .

4.2 DDR R HNIZIE

4.2.1 IDDR
[RENT4A
IDDR(Dual Data Rate Input), SZELXUEE 3 R4 .
IheesiA

IDDR #5, #1 i BURAE [F— M ehil 4t 4s FPGA 248, IDDR 2 4EHE
K& 4-3 piros, B EOE 4-4 Fros.
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[& 4-3 IDDR iZ481EE
CIK
®
cl DFFT |Q
CLK = Q0
o | oFFt Q D
D
CIK
LK DFFt > Q1
DFiNd |2 D
D
[ 4-4 IDDR B} R
1 2 3 4 5 [+ T a
CLK + L+ L+ L+ L+ [+ [ %
D {Do_Abo_BiD1 A1 Bipa. ADz 803 A3 B
Qo { D0 A ¥ DILA ¥ DZA ¥ pia ¥
Q1 { DB ¥ DI B ¥ DzB ¥ D2B ¥
wOREE
4-5 IDDR O REE
CLK ——» — > Q1
IDDR
D » - » QO
wONE
% 4-1 IDDR i O/ 48
B4 /0 i
D Input IDDR # 4 NG 5
CLK Input N NS 5
Q0, Q1 Output IDDR % E 5
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SN B
%% 4-2 IDDR ¥4
¥4 HE Y BRINE ik
QO_INIT 1'b0 1'b0 QO % H T UG B
Q1_INIT 1'b0 1'00 Q1 it W AR BUE
PEREA
IDDR %%\ D 7] B8k [ IBUF, (& it IODELAY #isk B Hibg
H DO,
RiEHHE

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

Verilog #i4k.
IDDR uut(
.Q0(Q0),
Q1(Q1),
.D(D),
.CLK(CLK)
);
defparam uut.QO_INIT = 1'b0;
defparam uut.Q1_INIT = 1'b0;
Vhdl 4t
COMPONENT IDDR
GENERIC (QO_INIT:bit:="0";
Q1_INIT:bit:='0"

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

UG289-2.0.3

[RiBIT 4R

Q1_INIT=>'0"

PORT MAP (

Q0=>Q0,

Q1=>Q1,
D=>D,
CLK=>CLK
);

IDDRC(Dual Data Rate Input with Asynchronous Clear)5 IDDR Ij#g2%

L, SEHERERm A, [FBA 7L SR
TheEsmid

IDDRC #i58, % BdEAE [ — e i s 4t 4y FPGA 24,
imnAREHE
4-6 IDDRC ﬁﬂ'ﬁDﬁtEE

CLK ——>»
——>» Q1
CLEAR ——>» IDDRC
——>» Q0
D —»
w48
2% 4-3 IDDRC O N43
i 11 44 /0 it
D Input IDDRC ##HiN{E S
CLK Input RPN RS
CLEAR Input RPBERMANGES, @SB PFAR
Qo, Q1 Output IDDRC #i#f it 5 5
SHNAR
%% 4-4 IDDRC ¥ N43
ZH 4 B TE BE
QO_INIT 1'b0 1'b0 QO % H FIW) U B
Q1_INIT 1'b0 1'b0 Q1 it IR R EUE

36(112)




4 gy N 12 5 4.2 DDR # U N 124

FEREA

IDDRC 44\ D Al B4k IBUF, B4t IODELAY #ik f H
#it DO,
RiEHIL

A DAE BesL b s, e L@l IP Core Generator T E. =42, HAk
A %% 5 IP A
Verilog 4k,
IDDRC uut(
.Q0(Q0),
.Q1(Q1),
.D(D),
.CLK(CLK),
.CLEAR(CLEAR)
);
defparam uut.QO_INIT = 1'b0;
defparam uut.Q1_INIT = 1'b0;
Vhdl #i4k.:
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 (
QO0=>Q0,
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Q1=>Qf1,
D=>D,
CLEAR=>CLEAR,
CLK=>CLK
);
4.2.3 IDES4
[RENER
IDES4(1 to 4 Deserializer) &y 1 7 475N 4 A0 34T % H BIfR R 3%
IngEsEIR

IDES4 #55X, SEIL 1:4 5 FF 864, it BE A8 [F] — i Bhad e F it 2y FPGA
W, S ¥ CALIB 1 4 H Bz Iy, B kb Eds s 6 —~4r, #eA DUiR ),
B B S5 A AT EEAR R . CALIB /it 7 B i ] 4-7 Fis .

4-7 CALIB 7R fIESFr &

D D2 X(D0 X D1 D2 02 X 00 ¥ D1 52 ¥ D2 Do 01 X D2 ¥ D2 X D0 D1 X 02 ¥ 2 ) 00 X 01 ) 02 5(D2 00 X 1 % 02 X D2 00 ) o1 02 03 ) 00..

Qo Do i
a1 D1 D2
Q2 02 o3
¥ o 07 e 55
vE!
E—E@qn CALIB {55 (ks S FEAIS 5 (L 06 2:% , FTARAR 7 T2 14, JEBRIH 98 RE K T2 F Teow
21

YEH 4 f - 2 f
PCLK il th FOLK /g, TP =42 frauc
imOREE

4-8 IDES4 iz OREE

D—»> — Q0
FCLK —»| | o1
PCLK—>| |IDES4

CALIB——> > Q2

RESET —> —> Q3
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w48
%K 4-5 IDES4 i O 48
sty 1 44 I/O ik
D Input IDES4 % N5 5
FCLK Input [t RPN et
PCLK Input EXNE TN EREs
CALIB Input %%I:Ig(j%ﬁ, FH T 5 B E I, el
RESET Input R EAMANE T, EHEA R
Q3~Q0 Output IDES4 455
SHNE
& 4-6 IDES4 SEN A
ZH 4 BB G BRINE EiiTBa
GSREN "false", "true" "false" Ja A /&AL GSR
LSREN "false", "true" "true" Ja AR E 7 RESET
SRR
IDES4 fdEdm N\ D Al Bk H IBUF, kit IODELAY bk [ 3
it DO,
[RiEHlE

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

Verilog #i4k.
IDES4 uut(

.D(D),
.FCLK(FCLK),
.PCLK(PCLK),
.CALIB(CALIB),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
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Vhdl #i4k.:
COMPONENT IDES4
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;
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

4.2.4 IDESS8
[FiEN4
IDES8(1 to 8 Deserializer)y 1 f7 H 474\ 8 A7 3547 % HH A AR £F 85
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ThaeHidk

IDES8 #i5, S 1: 8 & I He i, fay th B 42 (7] — I i i e k45 FPGA
W SCRF CALIB i B4 Hh Bdis 5 » B kb S a4z, B A2\ Ika,
W e e 5 % A7 AT IO AR AR )

PCLK i i FCLK 40 #5135k 5 - fooue =14 frou .
imAREE
& 4-9 IDESS ix == E

——>» QO
D —> ——>» Q1
FCLK —» > Q2
PCLK —> |DESS o 82
CALIB ——>| ——>» Q5
RESET — » — > Q6
—» Q7
Im /T 4A
3% 4-7 IDESS i O/ 43
Uity [ 44 I/O g
D Input IDES8 %l \ 15 5
FCLK Input R RN G T
PCLK Input BT TN RS
CALIB Input CmAEIé‘I:BFgZ%U\{Hﬁ’ FA T B 4 O 0T
RESET Input S RARNGS, SR
Q7~Q0 Output IDES8 ##f (55
BHNE
% 4-8 IDESS 8¥IN A
ZH 4 BUE G BRINE i34
GSREN "false", "true" "false" Ja 4 RS AT GSR
LSREN "false", "true" "true" Ja A 52 7 RESET
EEREAN
IDESS8 [%da4 A\ D W Bk H IBUF, #4id IODELAY itk | H
ith DO,
[FEFIHE

A UL E S R E, W LLiEt IP Core Generator T2 /74, Hik
n[z% 5P .
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Verilog k.
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 #i4k.:
COMPONENT IDES8
GENERIC (GSREN:string:="false";
LSREN:string:="true"

PORT(

QO:0UT 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;
D:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
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CALIB:IN std_logic;
RESET:IN std_logic
);
END COMPONENT,
uut:IDES8
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,
FCLK=>FCLK,
PCLK=>PCLK,
CALIB=>CALIB,
RESET=>RESET

4.2.5 IDES10

[FiEN4
IDES10(1 to 10 Deserializer)/y 1 7 B 474 10 A7 H-AT 5 H R EF 25
IhgesEid

IDES10 #&5, 28l 1: 10 HIREE4e, Gt 2R R — N b s se it 4
FPGA &5 . 37 ¥F CALIB %5 HEdRInR, SAMhBdEfeh—06r, #Ar
5, Btk SR AR R EE A E

PCLK % i FCLK 408k :  Toou =15 frow -
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wmAOREHE
& 4-10 IDES10 #$ O RE=E

Q0
> 01

D——> Q2
FCLK > - »0Q3

PCLK—» |IDES10 ~—  »Q4

CALIB———» > 82
RESET ——» —>» Q7
——»Q8
—»Q9
i A T48
£z 4-9 IDES10 35143
i 0 44 /0 it
D Input IDES10 44 NG 5
FCLK Input EER NG T
PCLK Input ERUREE PN RS
CALIB Input CALIB &5, AT %5 H AT, & 1A 2.
RESET Input FEEANGE S, FHEFE.
Q9~Q0 Output IDES10 £ dfsim 55
SHNE
£ 4-10 IDES10 ¥ /+48
¥4 BB VG BRE Eif i)
GSREN "false", "true" | "false" B4 REAN GSR
LSREN "false", "true" | "true" Je A i RESET
EEHN
IDES10 FI¥dE 4N D W E#k H IBUF, 245t IODELAY bk B H
#it DO,
FiEHHE

A DL E s R s, WA LLiET IP Core Generator T 274, Hik
A% 5P .

Verilog B4k
IDES10 uut(

.Q0(Q0),

Q1(Q1),
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.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;
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;
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4.2.6 IVIDEO

CALIB:IN std_logic;
RESET:IN std_logic

);

END COMPONENT;
uut:IDES10

[FiEN R
IVIDEO(1 to 7 Deserializer)y 1 fi7 8475 N\ 7 A0 347 %0 1 fift oF 2% .
IhgEHaER

IVIDEO #2, SZHl 1. 7 HIFeHe, S s e B — N ehia it e gt 4y
FPGA &5 . S ¥F CALIB %5 BRI, K EHERAL 2 67, BAL
BRJE, Btk SR AR R EE A F

UG289-2.0.3

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

PCLK % B FCLK 42 4iskis fPCLK :]/3-5 fFCLK .
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im O n=E
[& 4-11 IVIDEO ¥ [~ =&
— Q0
D ——> —— Q1
FCLK ——>» — Q2
PCLK — IVIDEO | ——» @3
CALIB — —— 04
RESET —> ——> 05
—> 06
i A T48
£ 4-11 IVIDEO #0148
I 0 44 I/0 it
D Input IVIDEO %54 A\ 15 5
FCLK Input EER B NAG S
PCLK Input NG S
CALIB Input CALIB 5%, FTVRH4 HEAmInT, & FA 2L
RESET Input A EAMANE T, EHETAR
Q6~Q0 Output IVIDEO % #5555
SHNE
% 4-12 IVIDEO ¥4
4 iV Q= RfeA i NN E it
GSREN "false", "true" "false" Ja 4R = AL GSR
LSREN "false", "true" "trug" JE A i RESET
SN
IVIDEO %k N\ D il E#k H IBUF, &it IODELAY ik 5 H
#it DO,
[FigHlE

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

Verilog ik :
IVIDEO uut(
.Q0(Q0),
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.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 i1k
COMPONENT IVIDEO
GENERIC (GSREN:string:="false";
LSREN:string:="true"

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

PORT MAP (
Q0=>Q0,
Q1=>Qf1,
Q2=>Q2,
Q3=>Q3,
Q4=>Q4,
Q5=>Q5,
Q6=>Q6,

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

);

4.2.7 IDES16
RENER
IDES16(1 to 16 Deserializer)y 1 7 B AT %1 16 A7 H-AT 5 H (R oF 25
B
& 4-13 IDES16 i& A8
Kk 7 A
GWAN GW1N-1S, GW1N-9, GW1N-9C, GW1N-2, GW1N-1P5,
GW1N-2B, GW1N-1P5B
I GW1NR GW1NR-9, GW1NR-9C, GW1NR-2, GW1NR-2B
(LittteBee®) | GW1INS GW1NS-2, GW1NS-2C, GW1NS-4, GW1NS-4C
Kt GW1NSE GW1NSE-2C
GW1NSER GW1NSER-4C
GW1NSR GW1NSR-2, GW1NSR-2C, GW1NSR-4, GW1NSR-4C
IhgesEiR

UG289-2.0.3

IDES16 &z, SZHl1: 16 FIFide, Gt B R — N b s ft s
FPGA iZ%5. 37 ¥F CALIB %5 B BRI, Bk 8RR AL —16L, AL
+NIR)E, B R SRR R B AR

PCLK i@ i FCLK 4 S5k e focue =1/8 fre .
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im QR EE

& 4-12 IDES16 $$ OR=E

- » Q0
—> Q1
> Q2
—> Q3
—— Q4
——— Q5
D—>»
—— Q6
FCLK——»
——» Q7
PCLK —> IDES16
——> Q8
CALIB——»
—> Q9
RESET —>
—— Q10
—— Q11
—» Q12
—— Q13
—— Q14
— Q15
mANT4a
% 4-14 IDES16 O 48
I 144 I/O E1ip
D Input IDES16 £ ¥EHA{E 5
FCLK Input R BN S S
PCLK Input ERE R TPN RS
CALIB Input CALIB %5, HTA%d B E3InF, &HFa%.
RESET Input SRS, &AL
Q15~Q0 Output IDES16 4k s 5
SBHNE
%% 4-15 IDES16 ¥4
SR A i BRINE ik
GSREN "false", "true" "false" B4R EA GSR
LSREN "false", "true" "true" Ja A & 7 RESET
FEREA
IDES16 H%#E N\ D il H#3k H IBUF, B3t IODELAY #ilhsk i H
&t DO,
FigH1it

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

UG289-2.0.3
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W% 5P,
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),
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;
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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;
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 (
Q0=>QO0,
Q1=>Q1,
Q2=>Q2,
Q3=>Q3,
Q4=>Q4,
Q5=>Q5,
Q6=>Q6,
Q7=>Q7,
Q8=>Q8,
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4.2 DDR # U N 124

Q9=>Q9,
Q10=>Q10,
Q11=>Q11,
Q12=>Q12,
Q13=>Q13,
Q14=>Q14,
Q15=>Q15,
D=>D,
FCLK=>FCLK,
PCLK=>PCLK,
CALIB=>CALIB,
RESET=>RESET

);

4.2.8 IDDR_MEM

UG289-2.0.3

[FENER
IDDR_MEM(Dual Data Rate Input with Memory), SZ8i4 memory f XX
(BRSPS

ERREH
%% 4-16 IDDR_MEM &84
Kk EY Erlan
) GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
ﬁfﬁi) GW2AN GW2AN-55C
. GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
TheeHniA

IDDR_MEM it $fia 7 [7] — I B i vt i k45 FPGA 248 . IDDR_MEM
wi LA A DQS A1, e, ICLK ¥4 DQS Hyfiti {55 DQSR0, HARHE
ICLK [yi #hyE# #i4fi i N IDDR_MEM; WADDR[2:0]3%# DQS (%5 5
WPOINT: RADDR[2:0]i%#% DQS K4t {55 RPOINT.

PCLK 1l ICLK ik 2y pe = few

PCLK Al ICLK Z [AJAZ4E—E AN L &, FIAR4E DQS i DLLSTEP &
WAL IE R

53(112)




4 gy N 12 5 4.2 DDR # U N 124

wmAOREHE
& 4-13 IDDR_MEM i Ox=E

D—>
ICLK——>
PCLK——> > QO

wADDR—/—>  IDDR_MEM
3

RADD R—/3—>

RESET——>
i A T48
£z 4-17 IDDR_MEM #1434
i 0 44 /0 it
D Input IDDR_MEM NG5
ICLK Input e NG5, SRE DQS fH ) DQSRO0.
PCLK Input N EAGE S
WADDR][2:0] Input HHhEE S, KE DQS fHELF WPOINT.
RADDR][2:0] Input BedbbfES, SkRE DQS i) RPOINT.
RESET Input s EAMANE T, EHEA R
Q1~Q0 Output IDDR_MEM %4 4 i (55
SR
%< 4-18 IDDR_MEM £ ¥ N43
ZH 4 HUE TG BRINE EiiTpa
GSREN "false", "true" "false" Ja 4R AL GSR
LSREN "false", "true" | "true" JA A 54 RESET
EERER N

® IDDR_MEM Hy##f%i A\ D 7] H#2k H IBUF, (£t IODELAY bk
H HimH DO;

® ICLK 72k DQS #itk ) DQSR90;
® WADDR[2:0]7 >k H DQS #i#[1] WPOINT;
® RADDR[2:0]7 % H DQS #&#[#) RPOINT.
[RTEHIHE

Verilog #4k.
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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)
);
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,
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D=>d,
ICLK=>iclk,
PCLK=>pclk,
WADDR=>waddr,
RADDR=>raddr,
RESET=>reset

);

4.29 IDES4_MEM

UG289-2.0.3

[RENER
IDES4_MEM(1 to 4 Deserializer with Memory) /75T RERT 1:4 5 3
s, nSEI A AT 4 AT .

EAREH

£ 4-19 IDES4_MEM & R 28

Kk EY| R

B GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
ififa) GW2AN GW2AN-55C

o GW2AR GW2AR-18, GW2AR-18C

IR GW2ANR | GW2ANR-18C

IheeHR

IDES4_MEM 28 1: 4 5 34, S s R — i phad s se ity
FPGA &5, 37 ¥F CALIB 1 %4 HEdRInA, At BdEfetr—~06r, #Ar
VUK G, B 4 AR 5 RS A A Ao B AR 1] .

IDES4_MEM 5 IDES4 4[], IDES4_MEM FEE 4 DQS 1, Hidr,
ICLK %42 DQS % {55 DQSR90, HHE4E ICLK I ehyA i St A
IDES4_MEM; WADDRJ[2:0]i%#: DQS %155 WPOINT; RADDR[2:0]
%+ DQS M 155 RPOINT,

PCLK. FCLK 1 ICLK [z 2N fPCLK :]/2 fFCLK :]/2 fICLK .

FCLK 1 ICLK Z [AJf#7E — € HIAHAL K &, AT HR4E DQS 1) DLLSTEP 18
i E AL AR
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wmAOREHE
& 4-14 IDES4_MEM # O ==E

D —»

ICLK ——>

FCLK ——»

PCLK ——

IDES4_MEM >

Qo0
Q1

WADDR —/3—> Q2
RADDR —/-—> - @
CALIB —>
RESET ——>
w48
£ 4-20 IDES4_MEM %A1+
ot 1 44 /0 i3
D Input IDES4_MEM N5
ICLK Input MG S, SkE DQS #Hf) DQSR90.
FCLK Input R AN E T
PCLK Input BRI PN RS
WADDR[2:0] Input SibhkES, KE DQS L WPOINT.
RADDR][2:0] Input PSS, SkRE DQS #iHf) RPOINT.
CALIB Input CALIB {55, HT-AR4 BRIy, & AR
RESET Input S BARMANGES, EHETPAR
Q3~Q0 Output IDES4_MEM %z i (55
SHNE
< 4-21 IDES4_MEM ¥ +48
¥4 HUE G BRME Eif i)
GSREN "false", "true" "false" Ja 4R &AL GSR
LSREN "false", "true" "true" Ja A E A RESET
EEREEHN

® |DES4 MEM ¥4 N\ D il Bk H IBUF, £t IODELAY #Hk

H HimH DO;
® |ICLK #3kH DQS #iHf) DQSR90;

UG289-2.0.3
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® WADDR[2:0]7k H DQS #itk[] WPOINT;
® RADDR[2:0]7%# H DQS ##[#] RPOINT.
[RiERIL
Verilog itk :
IDES4 _MEM ides4_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 #i4k.:
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);
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4.2 DDR # U N 124

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,
Q2=>q2,
Q3=>q3,

D=>d,
ICLK=>iclk,
FCLK=>fclk,
PCLK=>pclk,

WADDR=>waddr,

)i
4.2.10 IDES8 MEM
FiBNT R

RADDR=>raddr,
CALIB=>calib,
RESET=>reset

IDES8_MEM (1 to 8 Deserializer with Memory) i fZf& DhREF) 1:8 £ 3
s, WSEI A LR AT 8 AT .

iE AR

%= 4-22 IDES8_ MEM &g

N

= EE®(Arora)
£

EY] a

GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
GW2AN GW2AN-55C

GW2AR GW2AR-18, GW2AR-18C

GW2ANR GW2ANR-18C

UG289-2.0.3
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Theehak

IDES8_MEM SEHL 1: 8 s Ffe 46, i HE A e 78 [ — I Bl v 4 ik 5
FPGA &4 . SZFF CALIB A% 4 H 2 E Iy, A MKehEdEsa—»06n, A
J\IKJG, B o SRR S s E . 5 IDES8 ANFH, IDES8_MEM 7
BEfL& DQS fii ], Hrb, ICLK 4% DQS f)%i 15 5 DQSR90, HAE4E ICLK
FRE B b i N IDES8_MEM; WADDR[2:0]i% 4% DQS K 5
WPOINT; RADDR[2:0]i£#: DQS it {55 RPOINT.

PCLK. FCLK 1 ICLK 5% 2 A fPCLK :]/4 fFCLK :]7/4 fICLK .

FCLK Il ICLK Z [BJf#1E—E FIMINAL R R, FIiR#E DQS ) DLLSTEP 18
WAL IE R

mOREHE
& 4-15 IDES8_MEM ik A R~=E

D —
ICLK ———>f ——— QO
—— Q1
FCLK ———»
— Q2
PCLK — — Q3
IDES8_MEM |, o4
WADDR ——/—>
3 —— Q5
RADDR ——/—» — Q6
3 ——> Q7
CALIB ——
RESET ——»
iw O 4R
2 4-23 IDES8_MEM #0143
i 0 44 /0 ity
D Input IDES8_MEM ¥iEsi N5 5
ICLK Input PGS, KE DQS HEL DQSR0
FCLK Input [EBE R TN RS
PCLK Input BRI E L PN RS
WADDR[2:0] | Input EHihHES, KE DQS fELH WPOINT
RADDR[2:0] | Input EHhEE S, SkE DQS #iH ) RPOINT
CALIB Input CALIBfE5, HTUREHHEIRINT, &AL
RESET Input L EARNE S, =B TFAN
Q7~Q0 Output IDES8_MEM i 55
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BHNE

& 4-24 IDES8_MEM S 4R

ZH 4 BB G BRINE i34

GSREN "false", "true" "false" Ja A /&AL GSR
LSREN "false", "true" "true" Ja A 2 A7 RESET
EERESN

® |DES8_MEM [1#idim A\ D n] HEK H IBUF, 5i4&id IODELAY itk
H H4H DO;

® ICLK 7k H DQS #isk () DQSR90;
® \WADDRI[2:0]75 3k H DQS #Ht ) WPOINT;
® RADDR[2:0]7%* H DQS &[] RPOINT.
[RTEGIL
Verilog #i4k.
IDES8 _MEM ides8 mem_inst(

: (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 4k
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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;
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;
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:IDES8 MEM
GENERIC MAP (GSREN=>"false",
LSREN=>"true"
)
PORT MAP (
Q0=>q0,
Q1=>q1,
Q2=>q2,
Q3=>q3,
Q4=>q4,
Q5=>q5,
Q6=>q6,
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Q7=>q7,
D=>d,
ICLK=>iclK,
FCLK=>fclk,
PCLK=>pclk,
WADDR=>waddr,
RADDR=>raddr,
CALIB=>calib,
RESET=>reset

);

4.3 DDR #4112 18

4.3.1 ODDR
[RIBNER
ODDR(Dual Data Rate Output), SZH XU HdE o R4
IhseER

ODDR #::,, HT M FPGA 235 U B R 5 5. H Q0 AW
AR E, Q1 T QO A% IOBUF/TBUF (1] OEN /55 . ODDR
WIHHEE WE 4-16 Frn, B FEEWE 4-17 .

4-16 ODDR iZ351E#

| c CIK CIK :
D1=> F0 1 DbFft 1 prrt |2 D [ ey [Q
I 10 J
| * H Mo [ Q0
| ci K K sEL |
DO= : D orFt |P—Dd et |2 D | ey |2 |
I
CLK= l________________________________________________J _____
|r . « TRI-DDRX1 |
icDLK A ‘% ClK CIK | 1 I
TXED>—+— DFFt pFFt 2D 1 eyt |92 1 prer Ja—w] muxe Q1
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[# 4-17 ODDR B [E

1 2 3 4 5 5 7 3
CLK 1L F L fF L fF 1L F 1L F1+4
TX 4{ TH_A }{ T¥_B }{ TH_C }{ T D >{
Q1 G PO = 100 { TH.A M TH B % THC W THD ¥

& ; " i
a1 LR POl o1 h A WoTHE ¥ THe W o X
i AREE
4-18 ODDR s A=~EE
CLK ———» Q0

D1 —> >

DO > ODDR o1

TX ——>
ImONT4R
£% 4-25 ODDR 3O/ 43
Uity 1 44 I/O ik
DO, D1 Input ODDR #E¥iN{E =
TX Input i#id TRI-DDRX1 774 Q1
CLK Input RPN RS
Qo Output ODDR ##lfm {5 5

= AL P L 2 2 > e
o Output ODDR =B REFEIH 575, WIIE#% QO It
IOBUF/TBUF ff] OEN %5, E&%*
SHNAR
%% 4-26 ODDR ¥4
ZH 4 B e BRINE iR
Q1 By H B AR P 42 il

TXCLK_POL 1'b0, 1'b1 1'b0 .

- 1'00:Q1 T
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ZH 4 A G BRINE iR

1'01:Q1 TP H
INIT 1'b0 1'b0 ODDR #i H w46 BUE
FESEAN)

® QO "JHEHEH: OBUF, =&t IODELAY B4 Hiam N [ DI;
® Q1 Fi%EH: QO Fri#ER IOBUF/TBUF 1) OEN {55, &=,
RiEHIL
AL E s JEE, el it IP Core Generator T. E74:, HEik
A 2% 5 IP .
Verilog k.
ODDR uut(
.Q0(Q0),
Q1(Q1),
.DO(DO),
.D1(D1),
TX(TX),
.CLK(CLK)
);
defparam uut.INIT=1'b0;
defparam uut. TXCLK_POL=1'b0;
Vhdl #i4k.:
COMPONENT ODDR
GENERIC (CONSTANT INIT: std_logic:='0";
TXCLK_POL:bit:="0’

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

);

END COMPONENT;

UG289-2.0.3 65(112)




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

uut:ODDR
GENERIC MAP (INIT=>'0',
TXCLK_POL=>'0'

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

4.3.2 ODDRC
[REN4A
ODDRC(Dual Data Rate Output with Asynchronous Clear)5 ODDR Ijj
RERAL, SEILRUE R4, RN B 7P Z A ThhE.
Thaesmid

ODDRC #3, HT M FPGA #IHERUE AR RES . Kb Q0N
MU ER AR 1, Q1 A+ QO Pri&fy I0BUF/TBUF [ OEN &5 . JLZH
HEBE e 4-19 fizs

4-19 ODDRC iZ3E1EE]

TS T& CIK :
DlD } D DFFC T D DFFC T Q D DFFCt Q |
JClEAR CLEAR 10
CLEAR= ' — (e " |
U P4 mux2 (= QO
: C;K A CiK CIK SEL I
DO= : DFFCT P~ orrct |22 pEencd |2 I
IC‘-EAR J.M CEAR I
K= - — =4
' . « TRI-DDRX1 |
:CLK K 11 I
TX= I D DFFCT a 0 DFrCT |2 D orencd |2 ol DFFCt |&—10] MUXx2 Q_DQ]_
CLEAR] CLEAR CLEAR CLEAR SEU |
f f — f— R I_ |
| ™ax_pol- ]
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im QR EE

[&] 4-20 ODDRC i O ==E

CLK —»
CLEAR —>
D1 —> opDRC | &
DO —>» —— Q1
X —»
IwOT 4R
% 4-27 ODDRC ¥ O+43
3 1 44 I/0 g
DO, D1 Input ODDRC ##EHIN{E =
TX Input ifiid TRI-DDRX1 ALt Q1
CLK Input RPN A=)
CLEAR Input FABEERMANE T, EHFAR
Qo Output ODDRC #ifi i h 5 5
a1 Output QDDRC —AMlRE hﬁ%ﬂimtt'.fiz, jii_i% QO fr
%) IOBUF/TBUF ] OEN {545, #i&=
SENAR

%% 4-28 ODDRC £81+48

ZH 4 BUEE BRINE
Q1 fa H s A A 4 i
TXCLK_POL 1'b0, 1'b1 1'b0 1'00:Q1 _EFF¥ 46 H;
1'01:Q1 N i
INIT 1'b0 1'b0 ODDRC #i H (47146 HUAH
RN

e QO " H#%EH: OBUF, m&it
o Q1 FE%ER: QO A% IOBUF/TBUF [ OEN 55, g

[FiEfIL

A LA E ARSI A SR, T DUIE
2% 5 IPHH.

Verilog ik :
ODDRC uut(
.Q0(Q0),

IODELAY A5 B i% b2z Ho A N i

it IP Core Generator T. B /24, Hik
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.Q1(Q1),
.DO(DO0),
.D1(D1),
TX(TX),
.CLK(CLK),
.CLEAR(CLEAR)
);
defparam uut.INIT=1'b0;
defparam uut. TXCLK_POL=1'b0;

Vhdl 4k :
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;
D1:IN std_logic;
TX:IN std_logic;
CLK:IN std_logic;
CLEAR:IN std_logic
);
END COMPONENT;
uut: ODDRC
GENERIC MAP (INIT=>'0',
TXCLK_POL=>'0'

PORT MAP (
QO0=>Q0,
Q1=>Q1,
D0=>D0,
D1=>D1,
TX=>TX,
CLK=>CLK,
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CLEAR=>CLEAR

)i
4.3.3 OSER4
RENE

OSER4 (4 to 1 Serializer)ly 4 AL 3478 1 67 B AT 5 H (1 B ALAR -

ThaeHidk

OSER4 15X, St 4: 1 a4k, Hh Q0 v OSER4 i s 474 i »

Q1 HT QO Fri&fY) IOBUF/TBUF 1] OEN {55 .

TX0/TX1 v IOBUF/TBUF

] OEN Fy N2 #I{E 5, 0] PAEE A% DO~D3 —jiL 4 it DDR. TXO0/TX1
23+ TRI-DDRX2 #i >4 Q1 3%E$#: IOBUF/TBUF #) OEN 155, DO~D3 &3t
ODDRX2 %t A QO %3 IOBUF/TBUF HEdEH N |, % 4 I % 4 vk N DO,

D1, D2, D3. ZHAEE W 4-21 P,

[ 4-21 OSER4 iZ1BIEE
r— =" " OSER4  ~
| , TX
TX0,TX1= él
: PCLK
I rax| TRI-DDRX2
|
| RESET]
|
|
PCLKD_I_‘ PCLK
FCLK D: . FCLK
RESET I RESET ODDRX2
DO~D3 ot
| 4

OEN

DO

TBUF

PCLK ji% Hi FOLK 4rmiiiziss. o =42 fraw

im O~ E

4-22 OSER4 i A== E

D3~-DO0 ——
TX1~TX0 ——
FCLK ——
PCLK ———»
RESET ——»,

OSER4

> Q0

> Q1

UG289-2.0.3
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w48
3R 4-29 OSER4 i O+ 48
Ui 1144 I/O ik
D3~D0 Input OSER4 ¥ #zfi N5 5
TX1~TX0 Input i#it TRI-DDRX2 724 Q1
FCLK Input RN BN E S
PCLK Input EXE R TP N RS
RESET Input s BAmMANGE T, EHETA R
Qo Output OSER4 ##itr 15 5
i Output OSER4 EK{%?E?’E%U?@EBJ%D%, ﬂﬁ% QO firiE
] IOBUF/TBUF [1] OEN {55, #&%
SHNE
3R 4-30 OSER4 ¥ 45
ZH 4 BB G BONE | fiR
GSREN "false", "true" "false" | JHHAREL GSR
LSREN "false”, "true" “true" | JiMiAE i RESET
Q1 fi H B A AR P 42 |
TXCLK_POL 1'b0, 1'b1 1'b0 1'bO:##E i
1o H ™ B
OSER4 %32 d_up0/1 I/ &7
il
HWL "false", "true" "false" | "false": d_up1 tt d_upO $ZHT—1
S
"true": d_up1 1 d_upO i} ¢ AH [
SR

® QO Hf:EH: OBUF, &l
® Q1 FHi%EH: QO Fi% i IOBUF/TBUF ] OEN {52, o

[RiEfI

A DA E S A SR, AT BLIE

2% 5 1P .

Verilog #4k.
OSER4 uu

t

.Q0(Q0),
.Q1(Q1),
.DO(DO),

|IODELAY # i  Hom A 1 DI

,—\—»
R

it IP Core Generator T B =4, HAk
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.D1(D1),
.D2(D2),
.D3(D3),
.TX0(TXO0),
TX1(TX1),
.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 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
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GENERIC MAP (GSREN=>"false",
LSREN=>"true",
HWL=>"false",
TXCLK_POL=>'0'

PORT MAP (
Q0=>Q0,
Q1=>Qf1,
DO0=>D0,
D1=>D1,
D2=>D2,
D3=>D3,
TX0=>TXO0,
TX1=>TX1,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET

4.3.4 OSERS
[RENT4A
OSERS8(8 to 1 Serializer)y 8 7 HATHIA 1 7 # 475 H ) HR AL 48
IheesiA

OSERS8 #&z,, Sz 8:1 HeEE#., Hrh Q0 Jy OSERS %i# & 175 H!
Q1 FHT QO firi%E R IOBUF/TBUF #) OEN {2 5. Z4EHE KUK 4-23 Fix.
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[&] 4-23 OSERS iBiE1EE]

I
TX0~TX3 B=

rax| TRI-DDRX4

PCLKDJ‘ PCLK
I
FCLK D| ° FCLK

OEN

RESET resef  ODDRXA4 L0 & DO
|:>-|—0—

I
DO~D7 = / : TBUF

PCLK 3% i FCLK 44 i 15k - Focuc =1/4 Frew .
imOAREE
[# 4-24 OSERS iz A~ =E

D7~D0 =
TX3~TX0 = ——» QO
FCLK ——» OSERS
PCLK — » - » Q1

RESET —»

iw O 4R

% 4-31 OSERS i O/ 43

i 0 44 110 Eiiipa

D7~DO0 Input OSERS8 # ¥ N5 5

TX3~TX0 Input ifiid TRI-DDRX4 /£ Q1

FCLK Input R RN S

PCLK Input ESE RPN RS

RESET Input AR EAMANE S, mHETA R

Qo Output OSERS #i#fi {55

a Output OSER8 =#&ffifef=hlfHfES, v Tiﬁ% Cio
BT ¥ IOBUF/TBUF 1] OEN {55, BiE =S

UG289-2.0.3 73(112)




4 i N i A

4.3 DDR #5240 2 4

UG289-2.0.3

BENE
%% 4-32 OSERS ¥ /+48
44 HUE Yo BNE ik
GSREN "false", "true" "false" A4 REA GSR
LSREN "false", "true" | "true" Ja A E A RESET
Q1 %y H BB 42 )
TXCLK_POL | 1'b0, 1'b1 1'b0 ®  1'bO: &l LA H 5
®  1'b1:EdE BN
OSERS ##fi d_up0/1 i 722 235
. T Y ® “false":d_up1 ttd_upO#&ai—1~
HWL false", "true false =
® true":d_up1 Al d_upO i A
PR
® QO nJ H %% #: OBUF, Hi&id IODELAY Eihiz %/ﬁim)uﬂﬁm DI;

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

[RiEfIL

LA E ARSI, T LS

A% 5P A .
Verilog #i4k.
OSERS uut(
.Q0(Q0),
Q1(Q1),
.DO(DO),
.D1(D1),
.D2(D2),
.D3(D3),
.D4(D4),
.D5(D5),
.D6(D8),
.D7(D7),
.TXO0(TXO0),
TXA(TX1),
TX2(TX2),
TX3(TX3),
.PCLK(PCLK),

it IP Core Generator T /=4, HAk

74(112)




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

.FCLK(FCLK),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
defparam uut. HWL ="false";
defparam uut. TXCLK_POL =1'b0;

Vhdl #il4k:
COMPONENT OSERS8
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;
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
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GENERIC MAP (GSREN=>"false",
LSREN=>"true",
HWL=>"false",
TXCLK_POL=>'0'

PORT MAP (
Q0=>Q0,
Q1=>Qf1,
DO0=>D0,
D1=>D1,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
D6=>D8,
D7=>D7,
TX0=>TX0,
TX1=>TX1,
TX2=>TX2,
TX3=>TX3,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET

4.3.5 OSER10

RENLE
OSER10(10 to 1 Serializer)y 10 iz AT HI N 1 fir 5 47 i 54k 28
IhREHEIR

OSER10 #i30, S:IL 10:1 Jf i fdk. PCLKIlH B FCLK 4043k 44,
fPCLK :]/5 fFCLK .

UG289-2.0.3 76(112)




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

wmAOREHE
& 4-25 OSER10 i O R=E

D9~DO

FCLK ——>

OSER10 -——» Q
PCLK ———»

RESET — |

s O 4R
%% 4-33 OSER10 #0148
it 1 44 110 Eiii3a
D9~DO Input OSER10 M NES
FCLK Input [Epr R TN RS
PCLK Input ERUREE PN RS
RESET Input ARG S, mETAR
Q Output OSER10 ##fa%i {55
SHNER
%% 4-34 OSER10 ¥+ 43
¥4 HUEE ERINE Eiipa
GSREN "false", "true" "false" B H2 R EA GSR
LSREN "false", "true" "true" JE A 57 RESET
ERERN
Q 7] B %% OBUF, EiZid IODELAY i+ Him A [ Dl
REiEHIE

Al DA B iS4k 5 iE, th A LLiE it IP Core Generator T B /=4, HAk
A% 5P .

Verilog B4k
OSER10 uut(
Q(Q),
.DO(DO),
.D1(D1),
.D2(D2),
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.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"

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;
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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,
RESET=>RESET

4.3.6 OVIDEO
JRIBT R

OVIDEO(7 to 1 Serializer)y 7 £ 3474 N 1 7 5475 i 10 #4028

Dhesmik

OVIDEO #3%, s¥ 7:1 JFH . PCLK @ H tH FCLK 4 4isk 15 :
fPCLK ::l/3'5 fFCLK °

im O~ E

& 4-26 OVIDEO #5075~

BE

D6~D0 ———)
FCLK —

PCLK ——>

RESET —

OVIDEO

—>Q

UG289-2.0.3
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s O 4R

£ 4-35 OVIDEO #0148

I 1 44 110 Eiiipu

D6~DO0 Input OVIDEO ##FH N5 5

FCLK Input RS TN R

PCLK Input ERBIANG 5

RESET Input R EAANG T, mETAR
Q Output OVIDEO #¥i##4i {55
SHNE

% 4-36 OVIDEO ¥+

¥4 HU{E Y BRINE it

GSREN "false", "true" "false" B4 REA GSR
LSREN "false", "true" "true" i A E 17 RESET
ERRN

Q W B 4% OBUF,

[FiEHIL

A DB A S, AT DU

A[Z% 5 IP .

Verilog 4k :

OVIDEO uut(

QQ),

.DO(DO),
.D1(D1),
.D2(D2),
.D3(D3),
.D4(D4),
.D5(D5),
.D6(D6),

PCLK(PCLK),
.FCLK(FCLK),
.RESET(RESET)

);

sl

IODELAY B F2 Hoam N 1 Dl

it IP Core Generator T. B =4,

defparam uut. GSREN="false";

HAx
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defparam uut.LSREN ="true";

Vhdl #i4k.:
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;
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,
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RESET=>RESET

)i

4.3.7 OSER16
FRiBENE
OSER16(16 to 1 Serializer)y 16 A7 HATHIA 1 A7 547 H ) R 4G485
& FREH
% 4-37 OSER16 5&E &4
K £yl P
GWAN GW1N-1S, GW1N-9, GW1N-9C, GW1N-2, GW1N-1P5,
GW1N-2B, GW1N-1P5B
N GW1NR GW1NR-9, GW1NR-9C, GW1NR-2, GW1NR-2B
(LittleBee®) | GW1INS GW1NS-2, GW1NS-2C, GW1NS-4, GW1NS-4C
Kt GWINSE | GW1NSE-2C
GW1INSER | GW1NSER-4C
GWINSR | GW1INSR-2, GW1NSR-2C, GW1NSR-4, GW1NSR-4C
TheEdd
OSER16 #53(, StHl 16:1 I 4. PCLKIEH H FCLK 4343k 15
fPCLK :]/8 fFCLK °
imnAREHE

UG289-2.0.3

4-27 OSER16 ¥ R EE

D15~-D0 ——)
FCLK ——

PCLK ——

RESET —>

OSER16 ——» O

ImOIT48

£ 4-38 OSER16 i 1148

i 1144 1/0 Eiii3a

D15~D0 Input OSER16 HlEf &5

FCLK Input RN E T

PCLK Input ERN R PN RS

RESET Input S ENNGE S, @A
Q Output OSER16 a4 15 5
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SHRNAR
£ 4-39 OSER16 £¥1 /T4
4 HX AR ¥ NN E ik
GSREN "false", "true" | "false" J& 4 )R 5467 GSR
LSREN "false", "true" "true" JA A E i RESET
BRI

Q Al E %R OBUF, it IODELAY b2t A 1 Dl.
[RiERIL

Al DAE 2SR s, A LL@Eid IP Core Generator T E. =4, HAk
A 2% 5 IP .
Verilog #i4k.

OSER16 uut(
.Q(Q),
.DO(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),
.PCLK(PCLK),
.FCLK(FCLK),
.RESET(RESET)

);

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

Vhdl #il4k:
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;
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,
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D0=>D0,
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,
PCLK=>PCLK,

RESET=>RESET

);

4.3.8 ODDR_MEM

UG289-2.0.3

[RENER
ODDR_MEM(Dual Data Rate Output with Memory), =ZI{#H7 memory
R SOUAS B T 2 i
& A2
3% 4-40 ODDR_MEM &R
K EY ]l A ff
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
o e (A GW2AN GW2AN-55C
e (Arora) GW2AR GW2AR-18, GW2AR-18C
GW2ANR | GW2ANR-18C
IhgEdEid

ODDR_MEM #&3, M FPGA ¥ EHIXUEH I ER(E 5. 5 ODDR
AN, ODDR_MEM 7 E it & DQS i/, TCLK i#E#: DQS Mk s 5
DQSWO0 5 DQSW270, HARHE TCLK Hi 2h i ¥ % 4 M ODDR_MEM i H!
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ODDR_MEM HJ QO JyXUf&F s = £ 4%t , Q1 HF QO Fri#ER) IOBUF/TBUF
) OEN 55 . HIZEMNEE WK 4-28 fiox.

4-28 ODDR_MEM iZiEHE[E

PCLKD - o Lac | e |
RESET o laem] 2T ] O [ vt (2 |
[ CLEAR CLEAR 10
: 4 1 muxe QI—D Qo
I CEI’.K " CLK CIK SEL I
D= I DFFC T 2 1 prrct 2D | prencd |2 |
CLEAR CLEAR
I Ja CLEAR I
TCKE—T ¢ —————————e————————————— — — — =
- . o+ TRI-MDDRXZ, 7
| CIK K ey I
TX= 21 orrct P2 opFrct (@O oFincd Pe—2 1 prrct [ o] mux2 —°l—|:>Q1
[CLEAR CLEAR CLEAR CIER Sl I
f— —

PCLK il TCLK M 2, Pe = frow

PCLK #1 TCLK Z [ f7/£ — & BIM AL &, FIARYE DQS ) DLLSTEP fH
A WSTEP {E € ALK £

i O~ E
4-29 ODDR_MEM # QR E

D1~D0 ——
> > QO
TCLK ——>  ODDR_MEM |
PCLK —— >
RESET —— >
w48
%% 4-41 ODDR_MEM ® O 48
it 1 44 110 iR
D1~D0 Input ODDR_MEM ¥ N5 5
X Input it TRI-MDDRX1 74 Q1
TCLK Input ﬁ?‘éiﬁgf%, >k H DQS HLHL) DQSWO &k
PCLK Input ESLEz TN RS
RESET Input FEEAMBMANGE T, mHRTAR
Qo Output ODDR_MEM % {55
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i [ 42 I/10 ik
ODDR_MEM =#:ffigeizhlim =S, nl&EH QO fr
Q1 Output | o v IOBUF/TBUF ff) OEN {5, skitzs

SHNE
%% 4-42 ODDR_MEM £¥ /48
4 KB YE ENINER iR
GSREN "false", "true" | "false" B4 REAL GSR
LSREN "false", "true" | "true" Je A A7 RESET
Q1 i HH b R 4
TXCLK_POL 1'b0, 1'b1 1'b0 ®  1'bO:#dl At
® 1o EdE N I
TCLK SRk %
TCLK_SOURCE | ,DQSW", | vposwr * E)DQQSSV\\I/\Q-: HDAS A
— "DQSW270" ’
® DQSW270": k[ DQS i
ft DQSW270

EREEAN
® QO " H % OBUF, kil IODELAY #iHei% 2z 4 Nt 11 DI;
® Q1 Fi&EH: QO iR IOBUF/TBUF 1) OEN {55, &=
® TCLK 2k DQS #H ) DQSWO =k DQSW270, Ft & XN 125,
[REGIHE
Verilog #i4k.
ODDR_MEM oddr_mem_inst(
.Q0(q0),
Q1(q1),
.D0O(d0),
.D1(d1),
TX(tx),
.TCLK(tclk),
.PCLK(pclk),
.RESET(reset)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
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defparam uut. TCLK_SOURCE ="DQSW",
defparam uut. TXCLK_POL=1'b0;

Vhdl i1k
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;
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
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4.3.9 OSER4_MEM
[RIBNB

OSER4_MEM(4 to 1 Serializer with Memory) 5 1724 ThEE ) 4:1 I Hr 5
2§, TISRIL 4 ALIFATE 1 AR AT

is 2
3% 4-43 OSER4_MEM & F 8¢
Ktk 75 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
IngEHAAR

OSER4_MEM #53X, Sl 4: 1 I #4465 55 OSER4 A [, OSER4_MEM
FEALA DQS f#H, TCLK%EH: DQS %155 DQSWO 5 DQSW270,
HARYE TCLK RIS e vt K4 . OSER4_MEM %t . OSER4_MEM [ QO
o R AT, Q1 T QO AR IOBUF/TBUF () OEN 15 5 . HiZHRAE
Kt & 4-30 FToR

4-30 OSER4_MEM B i8+EE

| OSER4_MEM :
|
X0, TX 1= |
| 2 paxk |
: FCLK It
I TRI-MDDRX2 H
| TCLK |
|
: RESET] |
| |
|
PCLKD-:' PCLK |
|
I FCLK
FCLK DI o "y | OEN
TCLK =— ODDRX2 IQO ' °— po
RESETD:_'E I TBUF
, D
DO~D3 = 7 :
I 4

PCLK. FCLK il TCLK {8  & N foewe =2 feone =12 Frau .
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FCLK A1 TCLK Z [Alf#7E — i€ HIAHAL K &, AIAR4E DQS () DLLSTEP 1
A WSTEP {E i € ALK AR

inOAREHE
4-31 OSER4_MEM ¥ O R=E

D3~-DO0 —————

TX1~TX0 ——

TCLK ——> —» QO

OSER4_MEM
FCLK ———> - —>» Q1

PCLK ——— >

RESET ——»

i A T48

2% 4-44 OSER4_MEM #0438

i 0 44 110 Eiipa

D3~D0 Input OSER4_MEM ¥l N5 5

TX1~TX0 Input ifiid TRI-MDDRX2 4= Q1

TCLK Input Eé#;i\%?f%, kB DQS ¥ DQSWO 5

FCLK Input Epu N N RS

PCLK Input ESER TP N RS

RESET Input FAEEARANE T, mHTAR

Qo Output OSER4_MEM ¥4 155

o1 Output OSER4_MEM z%ﬁﬁ%#ﬁ%ﬂiﬁlﬁ f 7, &R QO

Fri&Ef) IOBUF/TBUF (1) OEN {55, Ei&=s

SHNE

£ 4-45 OSER4_MEM ¥ /+48

¥4 B A ¥ BE iR

GSREN "false", "true" "false" i 4R E AL GSR

LSREN "false", "true" "true" Ja A E A RESET
Q1 % H B Bl

TXCLK_POL 1'b0, 1'b1 1'b0 ® 1'bO:%# FFHIRH
® 1'b1:EdE T FFIR%
TCLK SRyt #¢

TCLK_SOURCE | "DQSW","DQSW270" | "DQSW " | @ "DQSW" 3k 5 DQS

e H DQSWO;
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4 i N th 2 4R 4.3 DDR =% 32 4
S BUE Vi BE R
® “DQSW270": K
DQS bk )
DQSW270
OSER4_MEM %4
d_up0/1 i} o2 & 5l
HWL "false", "true" "false" * ;fiss(; : Tg:—ﬁ;ﬂ /IEE% .
® ‘"true": d_up1 fl
d_upO I FFEAH A
EREAN
® QO " H % OBUF, mkZil IODELAY b4z 4 N it 11 DI;
® Q1 7%+ QO Fri#ER) IOBUF/TBUF 1) OEN {5 5, &%
® TCLK FkH DQS b DQSWO 5t DQSW270, FHHCE XM S H,
[REFIE
Verilog k.
OSER4_MEM oser4_mem_inst(
.Q0(q0),
Q1(q1),
.D0O(d0),
.D1(d1),
.D2(d2),
.D3(d3),
.TXO0(tx0),
TX1(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 4k
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COMPONENT OSER4_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;
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,
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D3=>d3,
TX0=>tx0,
TX1=>tx1,
TCLK=>tclk,
FCLK=>fclk,
PCLK=>pclk,
RESET=>reset
);
4.3.10 OSER8_MEM
[REN4A

OSER8_MEM(8 to 1 Serializer with Memory) i fEf% ThAER) 8:1 F Hi %%
Hegs, wISZEL 8 ALHHATHE 1 ALEEAT

gz A
< 4-46 OSER8_MEM 3& Fl 284
Ktk EY A
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
JZEL® (Arora) | GW2AN GW2AN-55C
Kk GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
IhgesEiR

OSER8_MEM #5{, sL3l 8:1 I H: ¥4 #t . 5 OSERS8 Av[F], OSER8_MEM
FHEE A DQS 8/, TCLK i%# DQS K%t f5 5 DQSWO0 5 DQSW270,
HARYE TCLK B s #dE . OSER8_MEM it . OSER8_MEM i QO
JEdE s AT, Q1 T QO AT IOBUF/TBUF ) OEN {5 5. HiZ4EHE

Eltn& 4-32 frs.

UG289-2.0.3
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4 gy N 12 5 4.3 DDR # 0% H P 4
[& 4-32 OSER8._ MEM B iB1EE
I ———————————— -I
, OSER8_MEM :
|
. , |
TXO~TX3 A |
: 4 PCLK |
I TRI-MDDRX4
| TCLK |
|
: RESET] |
| |
PCLK D‘:" PCLK I
|
FCLK o ——— . oEN
TCLK ST oppRrxa 122 ° _ po
|
RESETE—— 5T | o
DO~D7 Dot |
. R 5
PCLK. FCLK i1 TCLK [t & N fooue =14 fea =4 fra .
FCLK I TCLK Z [AJfF{E—E HIAEAL < &2, Al 4 DQS i) DLLSTEP 1H
F1WSTEP {E#E N R &R
mOREHE
4-33 OSER8_MEM i O r=E
D7~-D0 ——
TX3~TX0 ———
TCLK ——>» Qo
OSERS8 MEM
FCLK — > - @
PCLK
RESET ~  ”»
IRONTE
%% 4-47 OSER8_MEM A48
i 14 110 ik
D7~D0 Input OSER8_MEM % N5 5
TX3~TX0 Input i@t TRI-MDDRX4 724 Q1
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04 e} ik
N NAE S, SkE DQS FH 1 DQSWO 5§
TCLK Input DQSW270
FCLK Input R NG S
PCLK Input BRI PN RS
RESET Input FLEMBMNES, B TAER
Qo Output OSER8_MEM %455
1 Outout OSER8_MEM =#:fligesz i {55, nlEH: QO
P Fi ) IOBUF/TBUF [ OEN {55, g7
SHNE
%% 4-48 OSER8_MEM ¥4
SH 4 BUE VG BRIME A
GSREN "false", "true" "false" Ja 4 RE A GSR
LSREN "false", "true" "true" Jo A E A RESET
Q1 iy H B A R A 475 1
TXCLK_POL 1'b0, 1'b1 1'b0 ® 1'bO:#dl At
® 1'b1:EulE T N H
TCLK RiFiL £
® '"DQSW": 3kH DQS
TCLK_SOURCE | "DQSW""DQSW270" | " DQSW " BBty DQSWO:
® DQSW270" kH
DQS i1
DQSW270
OSER8_MEM %
d_up0/1 i o & 45
" R " " ® ‘"false":d up1 tt
HWL false", "true false d_upO 42— 1
® ‘"true":d_up1 Al
d_upO B} JFAE A
FEFEA N
® QO 7] H¥Ei%EHE OBUF, mi4& it IODELAY #Huik 42 Hoim N i 11 DI;

® Q1 7FFi%H: QO friZf IOBUF/TBUF i) OEN {55, Bi&7;

® TCLK 73>k H DQS ) DQSWO 5 DQSW270, FH-HL & XM K24 .

[RiEBIL

Verilog #4k.
OSER8_MEM oser8_mem_inst(

-Q0(q0),
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);

.TX3 (tx3),
.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 #4k:

COMPONENT OSER8 MEM
GENERIC (GSREN:string:="false";

)i
PORT(

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

QO:OUT std_logic;
Q1:0UT std_logic;
DO:IN std_logic;
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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:OS

)

ER8_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,
D4=>d4,
D5=>d5,
D6=>d6,
D7=>d7,
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TX0=>tx0,
TX1=>tx1,
TX2=>tx2,
TX3=>tx3,
TCLK=>tclk,
FCLK=>fclk,
PCLK=>pclk,
RESET=>reset
);
4.4 JERTRELR

4.4.1 IODELAY

FiEN4E

IODELAY (Input/Output delay)ii A%t iE by, &2 10 B pr & 1 —A>
Al YR FESE R BTG
IngEHAAR

A 10 #4075 IODELAY ik, bt 128 (0~127) FIERRE,
GW1IN #%1 FPGA HUGIIGEIR T R 28 30ps, GW2A #51 FPGA b )4k
IR (8] %14 18ps. IODELAY n] AT /0 i A4, (HABE RN AE
o
wAREE
4-34 IODELAY iz OREE

DI —»
SDTAP ——» - » DO
IODELAY
SETN ——> — > DF
VALUE ——»
im O 48
% 4-49 IODELAY #OT43
iR 4 110 Eiiipu
DI Input BN GE S
N ER S TR DK
SDTAP Input ® 0: JNEFrASLERS
o 1. ZEFEEIERS
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4 i N th 2 4R 4.4 JEI REER
i 144 110 P
TCE SN LE S (7 1)
SETN Input ® O: Ml hNLERT;
® 1: Y/ RERT
VALUE Input \T/IL\[;EEE?&;{%@%N A TARESE S8, Bk 3)
DO Output HmhEs
DE Output iﬁig_ff‘i?i@, F AR RS AERT 1) under-flow 5%
BHNAR
%% 4-50 IODELAY £8IN+48
S A Y NN e i
C_STATIC_DLY | 0~127 0 A SE I K P
[REFIE
Verilog k.
IODELAY iodelay_inst(
.DO(dout),
.DF(df),
.DI(di),
.SDTAP(sdtap),
.SETN(setn),
VALUE(value)
);
defparam iodelay_inst.C_STATIC_DLY=0;
Vhdl 4t
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;
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VALUE:IN std_logic
);
END COMPONENT;
uut:IODELAY
GENERIC MAP (C_STATIC_DLY=>0
)
PORT MAP (
DO=>dout,
DF=>df,
Dl=>di,
SDTAP=>sdtap,
SETN=>setn,
VALUE=>value

);

4.4.2 IODELAYC
[FiEN 4
IODELAYC(Input/Output delay)fi N i ZE8T, 2 10 B fpr e & —A4
Al YR FE AR HLIT
is A2t
£ 4-51 IODELAYC & 881t
K EY] s
, GW1N GW1N-9C
AMEEED (LitdeBeeT) o iR GW1NR-9C
IngEHEAR

A~ 10 #4& IODELAYC idle, SIL44t 128 (0~127) FHEREHE ,
5 |ODELAY #HEk, #9007 £ R % . IODELAYC YT 110 #4E )
N, AEHT /O B
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im QR EE

[# 4-35 IODELAYC in AR=EE

DI ——»

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

DAADJ[1:0]—+~—>

IODELAYC

—— DO

——> DF

—— DAO

i A T48
£z 4-52 IODELAYC #0143
i 1144 /0 it
DI Input RN G5
PN E RS P
SDTAP Input ® 0: JN#EFASLER
o 1. FAEELERS
W B BN AS EELE S (177 1)
SETN Input ® O MJINAERT;
® 1 g/ IER
VALUE Input @*L}Jfﬁ?;fi&aﬁﬂ%&w&%@ﬂa, AN K 5)
DASEL[1:0] Input NATEH] DAO ST 1,
DAADJ[1:0] Input B DAO FHX DO I ZE i fE
DO Output HmHEs
DAO Output I R A S
DE Output iﬁ\ﬁ/;ﬂrﬁoiﬁ FH LR IR B 25 1 B LE I Y under-flow B
BHNE
£ 4-53 IODELAYC &8N 43
¥4 BB G NN Eiii3a
C_STATIC_DLY | 0~127 0 RS TE I B K )
® false: i£#Z4 DA_SEL
ey P Fr AP DAO ZE R R
DYN_DA SEL true”/"false false o true: PEFE(: ' DASEL
&4 DAO JEIT KL
DA SEL 2'b00~2'b11 2'b00 A1) DAO ZER R
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[REBIE
Verilog 4k :
IODELAYC iodelayc_inst(
.DO(dout),
.DAO(douta),
.DF(df),
.DI(di),
.SDTAP(sdtap),
.SETN(setn),
VALUE((value),
.DASEL (dasel),
.DAADJ(daadj)
);
defparam iodelayc_inst.C_STATIC_DLY=0;
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;
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uut:IODELAYC
GENERIC MAP (C_STATIC_DLY=>0,

)

PORT MAP (
DO=>dout,
DAO=>dout,
DF=>df,

DI=>di,
SDTAP=>sdtap,

SETN=>setn,

VALUE=>value,
DASEL=>dasel,
DAADJ=>daad]

);
4.4.3 IODELAYB

DYN_DA_SEL=>"true",
DA_SEL=>"01"

[FiEN 4
IODELAYB(Input/Output delay)#it N i th #ER, A& 10 B & i —A4
Al Y R ZE I BR T
is A2t
%< 4-54 IODELAYB & F 28+
Ktk Y]l A
T GW1IN GW1N-2, GW1N-1P5, GW1N-2B, GW1N-1P5B
(LitleBee®) K % | GWINR GW1NR-2, GW1NR-2B
IngEHEAR

A 10 #45 IODELAYB fbk, m3tift 128 (0~127) FhiEiRACHE ,
5 |IODELAY HH LG, B0 7 58 22 1 E ik i 5, L 3 465/ HE B 4 B 4-36 P s o
IODELAYB X H T /0 i %A, ArHT 110 2% .

UG289-2.0.3
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[&] 4-36 IODELAYB AR HIHEE

DELAY_MUX[1:0] 1
SEL
70 50ps
DI g #100p§;1 DELAY_ |dmux_o A
SETN——> - Do " del 0 del 1 del 2 del_5 del_6 del_7
VALUE—> 713
» DO
b vl 5 ;I i) %I gl gl %
%l %i %l gl %l %l v v i i i i
o [l N w o [ N w
o
o o <>
s> > c > )
DAADJ[l:O]—}E % JE> E § E < lg E«DAADJ[LO]
| |
] v ]

DAO
DA_SEL[1:0]
wmOREE
4-37 IODELAYB 1R E
DI ——»
. > DO
SDTAP — >
SETN —> IODELAYB > DF
VALUE —— > DAO
DAADJ[L:0]—~—>]
wON4A
% 4-55 IODELAYB #0145
4 o) ik
DI Input BN
PRI F S R DK
SDTAP Input ® 0: fN#FHESLERS

o 1. B EN
VB B TR LE R (1) 7 7]
SETN Input ® O HYMMAERT;

® 1: Y/ ZERT
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i 11 44 110 i3
VALUE Input \f#gﬁ?ﬂjﬁj&ﬁ‘%&ﬁ%ﬁﬂﬂa, Bk 2
DAADJ[1:0] Input A1 DAO X DO Y ZER H
DO Output K ES
DAO Output By S R B A
DF Output iﬁ?/zhrﬁoam, F PLR /R BN AS B L 1) under-flow B
BHNE
%% 4-56 IODELAYB 281148
el A Vi NN e i
C_STATIC_DLY | 0~127 0 AT A K )
Delay MUX i
® 2'b00:dmux_o=DlI;
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'b 11 2'b00 A2 DAO ZERF R
ey
7Ef# ] IODELAYB i, 2% DELAY_MUX Fl DA_SEL << R 40T
e DELAY_MUX:2/3 -> DA_SEL:0/1.HI DELAY_MUX 4 2 5 3 It} , DA_SEL it 0 &% 1;
e DELAY_MUX:0/1 -> DA_SEL:0/2/3. E DELAY_MUX Jy 0 5k 1 #f, DA_SEL A[H1 0
o 2 8% 3.
BN
DO A fig %z IDDR/IDES, DAO H fti%+: IDDR/IDES £ -
[RiERFIE
Verilog #i4k.:
IODELAYB iodelayb_inst(
.DO(dout),
.DAO(douta),
.DF(df),
DI(di),
.SDTAP(sdtap),
.SETN(setn),
VALUE((value),
.DAADJ(daadj)
);
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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"
);
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,
DI=>di,
SDTAP=>sdtap,
SETN=>setn,
VALUE=>value,
DAADJ=>daad]

)i
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4.5 BUAEEEIR

FRiBENE
IEM(Input Edge Monitor)¥i N\ i, J2& 10 L8 1) — AN HURE A5
H,
TheEdd
IEM FREURER R IA WY, w5 aE IR RR L — 5 R T 2 SO
AT DDR =,
imnOREHE
[&] 4-38 IEM i O == E
D —
CLK ——»| > LAG
RESET —> IEM ——> LEAD
MCLK ———>]
imANT4a
% 4-57 IEM 3 ONT45
4 e} ik
D Input HiEm NG5
CLK Input RPN RS
RESET Input SSRGS, SHETFER
MCLK Input IEM K gd, k@ B 28, (EHTHHirE
LAG Output [EM i H i LAG S ibn
LEAD Output IEM 2195 Ee 3% LEAD %y i bn &
SBHNE
%= 4-58 IEM 83
SR 4 HU {7 BRINE i
"SMALL","MIDSMALL", | . 0| e ¥
WINSIZE 'MIDLARGE" "LARGE" SMALL" | & k/NgE
GSREN "false", "true" "false" B4R E AL GSR
LSREN "false", "true" "true" Ja AR E A RESET
FEiEfe
Verilog ik :
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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 #i4k.:
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:lIEM
GENERIC MAP (WINSIZE=>"SMALL",
GSREN=>"false",
LSREN=>"true"
)
PORT MAP (
LAG=>lag,
LEAD=>lead,
D=>d,
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CLK=>clk,
MCLK=>mclk,
RESET=>reset

)i
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IP A H

METE A A 37+ DDR, 7F IP Core Generator #tifij 1 8.7 DDR, Fii4:
4> &7~ DDR HIAH %5 BN,

5.1 IP fic 2

7£ IP Core Generator A1, i “DDR”, 3t DDR [ “IP
Customization” & [, % & AL4E “File” it BHEA IR 1 B ~HER, W& 5-1
ﬁﬁ}j_‘—\‘o
5-1 DDR B9 IP Customization B 4544

¥ IP Customization ? X

— &

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 - | Synthesis Tool: | GowinSynthesis -

Options

=) |20
DDR Mode: |Input -

EREE o

Ratio: 2 -
— clk [] Reset
IODELAY

Delay Mode: Naone - Delay Direction:  Input

Delay Step: 1 =

Use CLKDIV
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5.2 IP A e f

1. File BB EHE: File FCEAEH] T HCE R IP WIH SCHFRIF S B .

Device: &7~ E f) Device 5 &

Part Number: T~ CUCE # Part Number {5 5 ;

Language: FCE A1) 1P &t SO B RTE 5 o 1B BA I N hz
YIRME, EBFEHAMES, SCFF Verilog 71 VHDL;

Synthesis Tool: FCEIEEFHLRE TH;

Module Name: Bt & =4 IP ¥t 34 #) module name. 7845l 3C
AHET] EF g 4 K. Module Name ANfe 5 JHiE 4 WA, %5
AHME, MR Error #758;

File Name: Bt & =40 IP 51T SO RSO 44 o 7845 ) SCASHE °] 2387
Y SO AR

Create In: FCE =AM IP & AR B RS AR M SCAHE
i B i, Wl is s SCARHE A MR Be 2k 5 B AR kA2

2. Options LB HE: Options FLEHE T H /-~ HE XHCE IP, Options L&
HELAN & 5-1 Fiow

DDR Mode: At DDR #:, BHEHA “Input”. Hid “Output”.
=& “Tristate” f1X A “Bidirectional”, 1] 78 A7 ]2 33 DU P X 5

Data Width: P& DDR R 58/, SCRERIEREE 1~64;

Ratio: it # DDR #f 4 #thd, 3% 2,4,7,8,10,16;

Reset: Ratio 4% 2 I, WL AR REILIETT, A AR S
f11, IDDRC 5 ODDRC;

IODELAY: it & DDR /& 75 ] 4E I R B

“Delay Mode”, Fi. & Delay %X, “None "%/~ A i | IODELAY,
“Dynamic” %/~ {fi ] IODELAY - 3h 251 & e 5%, “ Static”
FonfliFH IODELAY F:if A i B 1 i 54
“Delay Step”, EFFERAIRAER 1205, JEH 1~128.
- “Delay Direction”, DDR Mode X [f] 15 (i , #51# ] IODELAY,
4% IODELAY Bk N\ ity 5 40 HH Ui -
Use CLKDIV: i BE K S2 514 CLKDIV, X805 5 felk #E1T 5040,
Ratio A 2 IFANGE )%k .

3. I FEsHER]: S 2 AR R 7R IP Core HRC B 45 RnBIMER, ]
5-1 R

5.2 IP 4 i 32

IP & MECE e Ra, A E S “File Name” i 44 #) =430,
CAERIATC B O B REAT 43 -

® |P Wit S “gowin_ddr.v” N5E R verilog BB, HRPEF S IP ECE,
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FRARE N HE R DDR AR

® [P it AR S gowin_ddr _tmp.v, JyFH PR 1P B0l B A b S
5

® |PCE M “gowin_ddripc”, F P RIINEZ AN IP #EATHEC B
!
QO B kPR RE S 2 VHDL, WP AR R ET AN SO 44 JE 408 . vhd .
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