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Fic WX 48 0] AR e 25 BLVDS Har i brifE, HAMHUCHEE P25 a0 B 3-4 s o

7(116)
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3.5 GPIO # e &

& 3-4 BLVDS LM%

2.5V

2.5V ’
80ohm

16mA —AVAVAY T
2.5V
800ohm
16mA >—eo—/\/\/\,—e

WYo06~WYOSH

AA
\ A P
V.V V »

2.5V ’

450hm~900hm

AVAVAY S S T

2.5V

80ohm

16mA >—e—\ /\/\——
2.5V
80ohm
16mA \VAVAY

2.5V ’
80ohm

AN\ —e—<16mA

2.5V ’
80ohm

—<_16mA
\I 80ohm

3.5 GPIO i B

A N
VV\ 16mA

Al = YR A Floorplanner X GPIO Ay B . EHEHITRE,
AT LA E X CST SCHERs2T. Fxt CST U SZ R I L) AR FEgH A

wE E R, Hdf UP: Efi; DOWN: Ti;

M.
351 A&
X GPIO #EAT VAL EBUE .
I0_LOC "xxx" H4 exclusive;
3.5.2 B8Rk
9 GPIO ¥ & H -V Frift.
I0_PORT "xxx" 10_TYPE=LVCMOS18D;
3.5.3 IXBIEES]
DAy A T B ) A L SR B R
IO_PORT "xxx" DRIVE=12;
3.54 EThER
F; NONE: =i,
IO_PORT "xxx" PULL_MODE=DOWN;
3.5.5 8EH[E

KEEPER: 2k 1%

N GPIO KBS /UL, BER LR BAMERE BT LR A NS5 s

A o

UG304-1.1
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IO_PORT "xxx" VREF=VREF1_LOAD;

3.5.6 B
SN R B B R T B, ANEI AR VR R
NONE->H2L->L2H->HIGH.
IO0_PORT "xxx" HYSTERESIS=L2H,;
3.5.7 it FF %

Nt A BB [R) A VT T Bl ok IR AR TR %, $4E ON/OFF £ 300 .
IO_PORT "xxx" OPEN_DRAIN=ON;
3.5.8 g PLHCEEBH
N RS T 1 B A TLAC FE B, $R4E OFF A1 ON £,
|IO_PORT "xxx" SINGLE_RESISTOR=0ON:
3.5.9 Z45rILECEEE
NEMME TR E X umULEC HPE, 24t OFF F1 ON #£.
IO_PORT "xxx" Diff RESISTOR=ON;
3.5.10 PCI Clamp

SCFF PCHRL —ARE T B, AHAL —ARE AOFT I AT LABR A a0 A\ i
S E BRI e, 324 OFF A1 ON & .

IO_PORT "xxx" PClI_CLAMP=0N;
3.5.11 LR/ ThiaE

SCFE LA/ AR E, CARIESI I EASFEE Ear S hge sy, 424
MEDIUM. WEAK #1 STRONG £

IO_PORT "xxx" PULL_STRENGTH=MEDIUM;

UG304-1.1 9(116)
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3.6 GPIO Jif

3.6 GPIO [EiE
|0 Buffer, BAHZAAIIAE. WIEAIFEIIEE, 74~ @ buffer.

3.6.1 IBUF

UG304-1.1

LVDS (ELVDS) f1H LVDS (TLVDS).

FiENA
IBUF(Input Buffer), #iA\Znfas.
wOREE

3-5 IBUF is O~ E

B0,

| ——» IBUF —» O
Im /T 4A
£% 3-1 IBUF i8O8
Ui I I/O it
| Input EE /I TNERS)
o) Output PG T K =he)
[REBIE
Verilog #i4k.
IBUF uut(
.0(0),
(1)
);
Vhdl 4t
COMPONENT IBUF
PORT (
O:0UT std_logic;
I:IN std_logic

);
END COMPONENT;
uut:IBUF
PORT MAP(

10(116)
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3.6 GPIO Jif

0=>0,
[=>|
);
3.6.2 OBUF
[RENER
OBUF(Output Buffer), #ijH 22 m# .
im O REE

3-6 OBUF i O~ & E

| ———» OBUF p» O

i M 9T 48
% 3-2 OBUF SO 48

Uity 1 I/0

ik

I Input

ARG S

0] Output

Hdasm s

[REFIE
Verilog 1t
OBUF uut(
.0(0),
(1)
);
Vhdl k..
COMPONENT OBUF
PORT (
O:0UT std_logic;
I:IN std_logic
);
END COMPONENT;
uut: OBUF
PORT MAP(
0=>0,

UG304-1.1
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[=>I
);
3.6.3 TBUF
[RiET4A
TBUF(Output Buffer with Tristate Control), —Z&Z#hds, {KHE P4
HE
imOREE

3-7 TBUF if A~ EE

OEN ——»
TBUF |—» O

| ——»
IwO9T 4R
3% 3-3 TBUF #5048
i 110 i)
I Input BN GS
OEN Input i = fREE S
o) Output PG/ Tk =he)
[REBIE
Verilog .
TBUF uut(
.0(0),
A(1),
.OEN(OEN)
);
Vhdl i1k
COMPONENT TBUF
PORT (
O:0UT std_logic;
I:IN std_logic;

OEN:IN std_logic

UG304-1.1 12(116)
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);
END COMPONENT;
uut: TBUF
PORT MAP(
0=>0,
=>1,

OEN=> OEN

3.6.4 IOBUF
[RiB4B

IOBUF (Bi-Directional Buffer), XUrZzi#%. 4 OEN KymH- I, fF
NG Es; OEN NAKH-FI, FE A% g2nhas.

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

OEN —» +—» |O
| IOBUF o
w48
£ 3-4 IOBUF ix A1+ 48
AN /0 ik
I Input HIRmNGE S
OEN Input i =S REES
[0 Inout NS S, XA,
0 Output A5 5
[FiEHE
Verilog #l4k.:
IOBUF uut(
.0(0),
10(10),
A,
.OEN(OEN)

UG304-1.1 13(116)
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3.6 GPIO Jif

Vhdl 4k
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
EBNE
LVDS Z/7#iA\: TLVDS_IBUF.

TLVDS_IBUF(True LVDS Input Buffer), 243 N ZEnfas.,

im O~ E
3-9 TLVDS_IBUF i O EE

| ——»t
B »| TLVDS_IBUF > O
imAT4A
%% 3-5 TLVDS_IBUF g O/+43
34 /0 fiidk
I Input ZEOrEIN AbifE S
IB Input ZEoHIN Bufs 5
o) Output PR B ES

UG304-1.1
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3 F N A7 3.6 GPIO J5iE

[RiEHlE
Verilog i1k,
TLVDS_IBUF uut(
.0(0),
A1,
IB(IB)
);
Vhdl #i4t.:
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,
I=>l,
IB=> 1B
);
3.6.6 LVDS Ouput Buffer
[FENEE
LVDS Z 4>t/ AWt TLVDS_OBUF #1 ELVDS_OBUF.
TLVDS_OBUF(True LVDS Output Buffer), 2243422 ss,
ELVDS_OBUF(Emulated LVDS Output Buffer), #5457 43%i H 22
At o
imOAREE
3-10 TLVDS_OBUF/ELVDS_OBUF ix O~=E

TLVDS_OBUF/f—® O

: ™ELVDS_OBUF - » Og

UG304-1.1 15(116)
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3.6 GPIO Jif

ImOT4E
%% 3-6 TLVDS_OBUF/ELVDS_OBUF i O1+48
i /0 ik
| Input e PN RS
OB Output B i 22 - HAE 5
o) Output A i ZE T A S
[RiERHIL
gl —
Verilog i1k,
TLVDS_OBUF uut(
.0(0),
.OB(OB),
1)
);
Vhdl #i4k.:
COMPONENT TLVDS_OBUF
PORT (

O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic
);
END COMPONENT;
uut: TLVDS_OBUF
PORT MAP(
0=>0,
OB=>0B,
[=> |
);
7z ]/
Verilog #l4k.:
ELVDS_OBUF uut(
.0(0),
.OB(OB),

UG304-1.1
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3.6 GPIO Jif

(1)
);
Vhdl i1k
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,
[=> |
);
3.6.7 LVDS Tristate Buffer
BB

LVDS =A%/ it 4 FiF: TLVDS_TBUF Fil ELVDS_TBUF.
TLVDS_TBUF(True LVDS Tristate Buffer), EZ%/r =42 8%, KH

AERE

ELVDS_TBUF(Emulated LVDS Tristate Buffer), 3% 5 = 222k

#e [RATERE
i A REE

3-11 TLVDS_TBUF/ELVDS_TBUF iz O ~EE

OEN — | TLVDS_TBUF/+—» O
| ——»| ELVDS TBUF 1—p» OB

iwOT4R

%% 3-7 TLVDS_TBUF/ELVDS_TBUF i O3
AN /0 g
I Input BN
OEN Input B =S ES
OB Output B i 2 - 5 5
o) Output A ZE s E S

UG304-1.1
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3.6 GPIO Jif

[RiERHIL
i —
Verilog i1k,
TLVDS_TBUF uut(
.0(0),
(OB(OB),
A1),
.OEN(OEN)
);
Vhdl #i4t.:

COMPONENT TLVDS_TBUF

PORT (

O:0OUT std_logic;
OB:OUT std_logic;

I:IN std_logic;

OEN:IN std_logic

);
END COMPONENT:
uut:TLVDS_TBUF
PORT MAP(
0=>0,
OB=>0B,
|=> 1,
OEN=>0OEN
);
il
Verilog #i4k.
ELVDS_TBUF uut(
.0(0),
.OB(OB),
A(1),
.OEN(OEN)

UG304-1.1
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Vhdl 4k
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
);
3.6.8 LVDS Inout Buffer
EBNE

LVDS Z 40 N 4 HFiFh: TLVDS_IOBUF FI ELVDS_IOBUF.

TLVDS_IOBUF(True LVDS Bi-Directional Buffer), & % 4> X [r) 22
#&, 2 OEN Jym P, {ENEZE A MEE: OEN MIRH-FR, 1EN

FLIE M 22 4% o

ELVDS_IOBUF(Emulated LVDS Bi-Directional Buffer), #5253 X ]
Zerfids, 2 OEN NE LTI, (B E A ihds; OEN VMY

I, AR INLZE 0 a2 v s
i A REE

3-12 TLVDS_IOBUF/ELVDS_IOBUF i A~ &E

OEN ——| TLVDS_IOBUF/
| — | ELVDS_IOBUF

—» O

+-t—>» |0

+—» |OB

ImOIT48
%% 3-8 TLVDS_IOBUF/ELVDS_IOBUF i 0143
B 1/0 Eiipa
I Input HHNE S

UG304-1.1
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AN I/0 g
OEN Input Wit =0 RES
o) Output BB ES
[o]:} Inout B i 22 7 N\ A
(e} Inout A iy 2253 S N
[RiEHIE
Verilog i1k
ELVDS_IOBUF uut(
.0(0),
10(10),
.10B(10B),
A1),
.OEN(OEN)
);
Vhdl #i4t.:
COMPONENT ELVDS_I0OBUF
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_I0BUF
PORT MAP(

0=>0,
10=>10,
I0B=>I0B,
[=> I,

OEN=>0OEN

UG304-1.1 20(116)
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3.6 GPIO Jif

3.6.9 MIPI_IBUF

UG304-1.1

[RiBH 4R

MIPI_IBUF(MIPI Input Buffer )& P # TAERE: HS F AR LP XX
B, o HS B Frah A A &
IngEREAR

MIPI_IBUF ¥ LP . HS #5X, 10, 10B &% pad.

LP #x0: SCHpn), OENIRHLSFI, | A% 10 R4t : OEN
PR, 10 %I OL i ; OENB KPR, 1B M\ I0B Jyfiith;
OENB = HFES, 10B ANk OB A o

HS #5: 10. IOB 44N, OH R4, i HSREN 5 i £ vt
HFH, HSEN 2] HS #i a0 fif Gt .

mOREE

3-13 MIPI_IBUF isOr==E
' > - » OH
1B > | » oL

OEN —» >
MIPI_IBUF OB

OENB — |

HSREN ——»
HSEN ——p»

- [+—» OB

w48
%% 3-9 MIPI_IBUF #5044
i /0 i3
I Input LP # N, OEN LTI | 5N .
IB Input LP #50, OENB Ik HFi IB A% .
HSREN Input HS AR 42 il 4 ity FELFH
HSEN Input fiifg HS Bz,
OEN Input LP M A tH =845 5 5
OENB Input LP 8 M A iyt =4S S
OH Output HS BT B 5 5
oL Output LP #5:0F, OEN &Hi Pt OL M .
OB Output LP #z0~, OENB & H i OB Mt
® LPEAT, OENLH-FH 10 H¥it, OEN =
[o) Inout T 10 AHIN
HS# N, 10 NN
o LPHXT, OENBKHL T I0B Jofiitt, OENB
OB Inout = HSEIS OB RN
® HSHN, IOB NI
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3.6 GPIO Jif

[RiEHlE
Verilog i1k,
MIPI_IBUF uut(

‘OH(OH),
OL(OL),
(OB(OB),
10(10),
10B(IOB),
A1),
IB(IB),
OEN(OEN),
‘OENB(OENB),
'HSEN(HSEN),
.HSREN(HSREN)

);

Vhdl $ifk..
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;
HSEN:IN std_logic;

HSREN:IN std_logic

END COMPONENT;

uut:

UG304-1.1

MIPI_IBUF

PORT MAP(
OH=>OH,
OL=>0L,
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3.6 GPIO Jif

);

3.6.10 MIPI_OBUF_

UG304-1.1

[RiBIT 4R

OB=>0B,
10=>I0,
IOB=>I0B,

[=>l,

IB=>IB,
OEN=>0EN,
OENB=>0OENB,
HSEN=>HSEN,

HSREN=>HSREN

MIPI_OBUF_A B TAEREA,: HS HzF LP i,

MIPI_OBUF_A(MIPI Output Buffer with IL Signal), MIPI % 2% %,
24 MODESEL A& i, /EN(HS)MIPI s 28 v 2% 5
K HLTI, VRN (LP)MIPI AR ShE 4 H 22 nh 2% .

1 MODESEL

BB
= 3-10 MIPI_OBUF_A B2
Kk EY | s
J=ER® GW5A GW5A-25
im O r=E
3-14 MIPI_OBUF_A O~ =
MODESEL—>
|—> H——> O
IB——> MIPI_OBUF_A | I,
IL——>
iwOT4R
£ 3-11 MIPI_OBUF_A i O/T48
pr AN 110 1P
I Input HS BT A s N5 5
IB Input LP #:0F B widi NG 5
IL Input LP 0T A s 155
MODESEL Input RIS S, HS B LP #3,
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3.6 GPIO Jif

UG304-1.1

b [ /0 ik
OB Output Bin¥iimHiE S, HS#X TN B 204
H, LP BT A B Himdi
[REHIHE
Verilog #4t.:
MIPI_OBUF_A uut(
.0(0),
.OB(OB),
A(0),
IB(IB),
AL(IL),
.MODESEL(MODESEL)
);
Vhdl 4t
COMPONENT MIPI_OBUF_A
PORT (

END COMPONENT;
uut: MIPI_OBUF_A

);

O:0UT std_logic;
OB:OUT std_logic;

I:IN std_logic;
IB:IN std_logic;
IL: IN std_logic;

MODESEL:IN std_logic

PORT MAP(
0=>0,
OB=>0B,
=>l,
IB=>IB,
IL=>IL,

MDOESEL=>MODESEL
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3.6.11 I3C_IOBUF
[RENER
I3C_IOBUF A #HFh T/ER: Normal xR I3C 1,

I3C_IOBUF( I3C Bi-Directional Buffer), 13C X{jaZE2%, 4
MODESEL A& R, BN 1I3C WA ZZif2s; 24 MODESEL MK H T
B, AR a8 ) 22 P4
mOrEE
[& 3-15 I3C_IOBUF #O==E

MODESEL —» —» O
| I3C_IOBUF o
w9 4R
R 3-12 I3C_IOBUF i O+ 43
it 1 /0 ik
I Input HIMNGE S
10 Inout BNfHAE T, XU
MODESEL Input ﬁoﬁiﬁﬁﬁ%, Normal #:Ek 13C #
o) Output PG/ T Tk =he)
[RiEHlE
Verilog 4k
13C_IOBUF uut(
.0(0),
10(10),
A1),
.MODESEL(MODESEL)
);
Vhdl #i4k.:
COMPONENT I3C_IOBUF
PORT (

O:0UT std_logic;
IO:INOUT std_logic;

UG304-1.1 25(116)
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I:IN std_logic;

MODESEL:IN std_logic

);

END COMPONENT;
uut: 1I3C_IOBUF
PORT MAP(

0=>0,

10=>I0,

[=>I

MDOESEL=>MODESEL

3.6.12 IBUF_R

UG304-1.1

FENA

IBUF_R(Input Buffer with dynamic ODT), #h7 ODT i NZ2 4%

i O~ EE

3-16 IBUF_R iz A ~EE

| ——»
RTEN ——»

IBUF R ——» O

IO T8
%% 3-13 IBUF_R i ON43
AN 110 Ei:ipa
I Input BN GS
RTEN Input FAEHE ODT HiFH
o) Output PG/ Tk =R
[RiEHIE
Verilog #4k.
IBUF_R uut(
.0(0),
A1),
.RTEN(RTEN)
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);
Vhdl #i4k.:
COMPONENT IBUF_R
PORT (
O:0UT std_logic;
I:IN std_logic;
RTEN:IN std_logic
);
END COMPONENT;

uut:IBUF_R
PORT MAP(
0=>0,
=1,
RTEN=>RTEN
);
3.6.13 IOBUF R
FRENA
IOBUF_R(Bi-Directional Buffer with dynamic ODT), )z ODT X{ [ %%
CiEA
wOREE
3-17 IOBUF R B OR=E
OEN ——»
+«—p» |O
| — IOBUF R
- —» 0
RTEN ——»
wmON4E
2 3-14 IOBUF_R #OM+43
i I 110 iR
I Input BN
OEN Input i =S RS S
RTEN Input FHA#ERE ODT HiBH
o) Output BB ES
(o) Inout NHHAE S, A,
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[REBIE
Verilog i1k,
IOBUF_R uut(
.0(0),
10(10),
A(1),
.OEN(OEN),
.RTEN(RTEN)
);
Vhdl i1k
COMPONENT IOBUF_R
PORT (
O:0UT std_logic;
IO:INOUT std_logic;
I:IN std_logic;
OEN:IN std_logic;
RTEN:IN std_logic
);
END COMPONENT;
uut:IOBUF_R
PORT MAP(
0=>0,
10=>10,
[=>1,
OEN=> OEN,
RTEN=>RTEN

3.6.14 ELVDS_IOBUF_R

RENA

ELVDS_IOBUF_R(Emulated LVDS Bi-Directional Buffer with dynamic
ODT), %7 zhas ODT XU ln) 4% i 45

UG304-1.1 28(116)
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mAREE

[& 3-18 ELVDS_IOBUF R #[Or==E

OEN ——»
| ——»
RTEN ——»

—» O

ELVDS_IOBUF_R +<¢—»
- —

w48
£ 3-15 ELVDS_IOBUF_R ¥ 048
i /0 ik
I Input BN
OEN Input i =R E S
RTEN Input A RE ODT HLFH
[o) Inout A i ZE A N, U]
IOB Inout B i 22 - N, XAl
0 Output BB ES
[RigHIL
Verilog ik :
ELVDS_IOBUF_R uut(
.0(0),
10(10),
.10B(10B),
A1),
.OEN(OEN),
.RTEN(RTEN)
);
Vhdl #i4k.:
COMPONENT ELVDS I0OBUF_R
PORT (

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

OEN

:IN std_logic;

RTEN:IN std_logic;
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);

END COMPONENT:

uut:ELVDS_IOBUF_R

PORT MAP(
0=>0,

0=

>10,

|0B=>I0B,
I=> |,

OEN=>OEN,
RTEN=>RTEN

);

3.6.15 TLVDS_IBUF_ADC

UG304-1.1

FENA

TLVDS_IBUF_ADC , HZE/rH¥iNZEMEs, M ADC BB &6/, =
FLSLIL ADC [1)ZN 7S HL R JRE R D)6

iE A
£ 3-16 TLVDS_IBUF_ADC i& 254
Kk R s
GW5AT B ik GW5AT-138
f=Ege GW5AST B Jit GW5AST-138
GW5A GW5A-25
imOAREE

3-19 TLVDS_IBUF_ADC i A== E

| ——»
IB—— TLVDS_IBUF_ADC
ADCEN —»
IO T8
£% 3-17 TLVDS_IBUF_ADC ixO+43
i 11 /0 EiiTpa
I Input ZEAr N At T
IB Input ZOPHIN BuifE 5
ADCEN Input ADC Zh&{HREfE 5
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[REBIE
Verilog i1k,
TLVDS_IBUF_ADC uut(
.ADCEN(ADCEN),
IB(IB),
(1)
);
Vhdl i1k
COMPONENT TLVDS_IBUF_ADC
PORT (
ADCEN:IN std_logic;
IB:IN std_logic;
I:IN std_logic
);
END COMPONENT;
uut: TLVDS_IBUF_ADC
PORT MAP(
ADCEN=>ADCEN,
IB=>IB,

[=>]
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4 S N 125

4 MG

iz - K Arora V FPGA 77 i (1 a5 N\ i HH 3248 S FF SDR. DDR 451
PR, PP AR, B A ] (B B2 2345 5 068 ) SOnT DATRC ¢ S
HE S WAES . BAE S k=SS 5 (F =S R E5).

Kl 4-1 Ay 344 Arora V. FPGA 72 it i N i H 38 48 (10 % HH T 40
41 NBRHIZER L TEE - MBS

| OTMUX
| >

|

rFXI TRIREG >

|

| GND —>|

| |

| » OSER | Q0

|

|

: ISI
D > OREG

|

|

|

| .

| 1P A

K 4-2 2 54k Arora V FPGA 77 5 B % N L 32 8 B3 N 3640
4-2 NGB EMA R EE - MBS

IDELMUX

> Dl

» IDES > Qo-Qns

|
|
|
[
[
[
[
» IREG ——[ > Q |
|
|
|
|
[
AN M =) :
fiy N2 4 !

!
Cl N GCLK i Nf5 %5, Afei&EH:% Fabric; DI B4 A\ % Fabric.
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4 Ny g g 4.1 SDR #iz,

4.1 SDR &=

i N 2 SR SDR A, Rt AT A48 (IREG). fiiH 7 a%
(OREG) MI=&H|Z1i%s (TRIREG), HINfER CFU HH
FF/LATCH. 4 FF/LATCH %\ D # Buffer/IODELAY UKz, H.i%
Buffer/IODELAY N8Rz HiAth lologic i, ¢4 FF/LATCH f%ith Q ME—5K
%) Buffer/IODELAY, H.i% Buffer A~/& MIPI Buffer i, #LL{E A IOLOGIC
A

4.1.1 DFFSE
[RiB4B

DFFSE(D Flip-Flop with Clock Enable and Synchronous Set)/& F 7+
fii & ) D fid g ds,  HA [EID BALAT SR ERETIRE .

¥ O 7R R
4-3 DFFSE O R EE

D —>

CLK —>

DFFSE > Q
SET ——>

cE
w48
%% 4-1 DFFSE i8O8

4 /0 it

D Input BN

CLK Input PN EREs

SET Input F0 BAES, s AR

CE Input R ERes

Q Output Hm (s
SHNE
£ 4-2 DFFSE 8N 43

¥4 iV Q= RfeA i NN e Eiii3a

INIT 1'b1 1'b1 DFFSE #1414
&G

Verilog #i4L.:

UG304-1.1 33(116)




4 S N 125

4.1 SDR 5,

DFFSE instName (
.D(D),
.CLK(CLK),
SET(SET),
.CE(CE),
.Q(Q)
);
defparam instName.INIT=1"b1;
Vhdl #i4k.:
COMPONENT DFFSE
GENERIC (INIT:bit:="1");
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
SET:IN std_logic;
CE:IN std_logic
);
END COMPONENT;
uut:DFFSE

GENERIC MAP(INIT=>1")

PORT MAP (
Q=>Q,

D=>D,
CLK=>CLK,
SET=>SET,
CE=>CE

4.1.2 DFFRE
[FiEN AR

DFFRE(D Flip-Flop with Clock Enable and Synchronous Reset) & I

THE AR D bk ds,  BAT [R5 RALFII SR FE T AE -

UG304-1.1
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4.1 SDR 5,

i R = E
& 4-4 DFFRE iR EE

CLK ——»

DFFRE ~ — > Q
RESET—>
CE —»
w48
3% 4-3 DFFRE #0143
it 1 44 /0 ik
D Input B NG 5
CLK Input PN EREs
RESET Input B RANES, mHFA
CE Input I Bl REAS
Q Output RS
SHNE
#% 4-4 DFFRE 28 MN+43
ZH 4 B YE NN e filiik
INIT 1’b0 1'b0 DFFRE #4618
[RiERFIE
Verilog k.
DFFRE instName (
.D(D),
.CLK(CLK),
.RESET(RESET),
.CE(CE),
Q(Q)

);

defparam instName.INIT=1"b0;

Vhdl $i4L:

COMPONENT DFFRE

UG304-1.1
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4.1 SDR 5,

GENERIC (INIT:bit:='0’);
PORT(

);

END COMPONENT;
uut:DFFRE

Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic;
CE:IN std_logic

GENERIC MAP(INIT=>'0’)

PORT MAP (
Q=>Q,
D=>D,

CLK=>CLK,
RESET=>RESET,
CE=>CE

);
4.1.3 DFFPE
FEENR

DFFPE(D Flip-Flop with Clock Enable and Asynchronous Preset)/& I

THis il () D il &, B 5D EALRTIN B AL E T AE .

¥ O R R E

4-5 DFFPE s O~ =&

D —

PRESET ——>|

CLK ——>|

CE —»

DFFPE

4>Q

w48
£ 4-5 DFFPE 35 O 43
i 44 /0 Eiii3a
D Input HIMANGE T

UG304-1.1
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4.1 SDR 5,

¥ 11 44 110 it
CLK Input K PN ERE?
PRESET Input A EAEY, mEFAER
CE Input B EREE 5
Q Output HmES
BHNA
% 4-6 DFFPE 2348
ZH 4 A YE BRMAE R
INIT 1’b1 1b1 DFFPE #J461{4
[REFIE
Verilog i1k
DFFPE instName (
.D(D),
.CLK(CLK),
.PRESET(PRESET),
.CE(CE),
.Q(Q)

);
defparam instName.INIT=1"b1;
Vhdl #4k.:
COMPONENT DFFPE
GENERIC (INIT:bit:="1");
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
PRESET:IN std_logic;
CE:IN std_logic
);
END COMPONENT;
uut:DFFPE
GENERIC MAP(INIT=>1")
PORT MAP (

UG304-1.1
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Q=>Q,
D=>D,
CLK=>CLK,
PRESET=>PRESET,
CE=>CE
);
4.1.4 DFFCE
[RiBH 4R

DFFCE(D Flip-Flop with Clock Enable and Asynchronous Clear) & -
THE MR ) D fil ks, HA 2B AN B geThae.

wmAREHE
4-6 DFFCE i OxEE

D —>

CLEAR ——»
DFFCE ——>Q

CLK —>

CE —»

wON4A
% 4-7 DFFCE # O/ 48
i 44 /0 i
D Input NG
CLK Input PN EREs
CLEAR Input SLERES, AR
CE Input R ERes
Q Output Hm (s
SHNE
#% 4-8 DFFCE 88N 43
ZH 4 &G BRINE ity
INIT 1’b0 1’b0 DFFCE #4418
[RERIE
Verilog %4k

UG304-1.1 38(116)




4 Ny g g 4.1 SDR #iz,

DFFCE instName (
.D(D),
.CLK(CLK),
.CLEAR(CLEAR),
.CE(CE),
Q(Q)
);
defparam instName.INIT=1"b0;
Vhdl #i4k.:
COMPONENT DFFCE
GENERIC (INIT:bit:="0");
PORT(
Q:0OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
CLEAR:IN std_logic;
CE:IN std_logic
);
END COMPONENT;
uut:DFFCE
GENERIC MAP(INIT=>'0")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
CLEAR=>CLEAR,
CE=>CE

4.1.5 DLCE
[FiEN AR

fEREFE I AL Th R — R B 2%, F2HE 5 G M A 2K

UG304-1.1

DLCE(Data Latch with Asynchronous Clear and Latch Enable)& 2A
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4 Ny g g 4.1 SDR #iz,
wOREE
[& 4-7 DLCE i O REHE
D—»
CLEAR ——— >
DLCE 50
G —m8M8MM>
GE —— >
IO 4E
% 49 DLCE #0148
w4 I/O ik
D Input HIMNGE S
CLEAR Input FREF G, FmEPA
G Input BoEEdES, mETAR
GE Input PR HERe(S =
Q Output B ES
SHNE
%% 4-10 DLCE ¥ +43
ZH 4 H A8 Yo BE ik
INIT 1'b0 1’b0 DLCE #Jis{E
EiEH1t
Verilog 4k
DLCE instName (
.D(D),
.CLEAR(CLEAR),
.G(G),
.GE(GE),
.Q(Q)
);
defparam instName.INIT=1"b0;
Vhdl %4k :
COMPONENT DLCE
UG304-1.1 40(116)
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GENERIC (INIT:bit:="0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
G:IN std_logic;
GE:IN std_logic;
CLEAR:IN std_logic
);
END COMPONENT;
uut:DLCE
GENERIC MAP(INIT=>'0")
PORT MAP (
Q=>Q,
D=>D,
G=>G,
GE=>GE,
CLEAR=>CLEAR
);
4.1.6 DLPE
[REN4A
DLPE(Data Latch with Asynchronous Preset and Latch Enable)& E
flREFEHI A E A hRER) —FhBif7 AR, 12655 G mi-Fa L.
iROREE
4-8 DLPE i OREE

DLPE > Q
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4.1 SDR 5,

w48
£ 4-11 DLPE $§ON43
I H 4 /0 i3
D Input BIERNG =
PRESET Input A EAEY, mEFAER
G Input HHREHIES, mETPAEK
GE Input B ReE
Q Output HismihiEs
SRNA
% 4-12 DLPE $¥I/+48
44 AR 36 FE NN it
INIT 1'b1 1'b1 DLPE ¥Ji5{A
[FigHlE
Verilog #4k.
DLPE instName (
.D(D),
.PRESET(PRESET),
.G(G),
.GE(GE),
Q(Q)

);

defparam instName.INIT=1b1;

Vhdl #4k:

COMPONENT DLPE

GENERIC (INIT:bit:='1");
PORT(

);

Q:OUT std_logic;
D:IN std_logic;

G:IN std_logic;
GE:IN std_logic;
PRESET:IN std_logic

END COMPONENT;

UG304-1.1
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4.2 DDR 4 N2 4

uut:DLPE

GENERIC MAP(INIT=>1")
PORT MAP (

Q=>Q,

D=>D,

G=>G,
GE=>GE,

PRESET =>PRESET

);

4.2 DDR #1215

4.2.1 IDDR

[RiENE

IDDR(Dual Data Rate Input), SZELXUEE 3 R 5N .

ThaeHd

IDDR #&20,  # H s 78 [F) — B 8P i Wb e it 45 FPGA 2% . IDDR 24
FERANE 4-9 fros, WK 4-10 fx.

4-9 IDDR iZ45+EE

CLK
D

UG304-1.1

CLK

| CLK
D

DFF T

CLK

CLK

DFFN{

DFFT @ — QO
DFFt il—{:>(11
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4 Ny g g 4.2 DDR 4 N2 4

& 4-10 IDDR FIFE
1 2 3 4 5 [+ T g

CLK ¢ L+ L+ |+ L+ L+ L[ 3
D (Do_abo_B01 201802 402 B0z 4D B)

Qo { D0 A ¥ DILA ¥ DZA ¥ pia ¥
a1 { Doe ¥ DIB ¥ DzB ¥ D3B X
ImOREE
[# 4-11 IDDR % O~ EE
CLK ———» - » Q1
o IDDR Q0
w48
£ 4-13 IDDR ¥R ON43
I 4 1/0 B
D Input IDDR #4155
CLK Input RPN RS
Qo, Q1 Output IDDR %4 5
SRR
IDDR M\ D FJ ELEK 1 IBUF, 0Z:id IODELAY Kbk 4 H
i DO.
[RiEHIL
A A E B4 S .
Verilog #i4k.
IDDR uut(
.Q0(Q0),
Q1(Q1),
.D(D),
.CLK(CLK)
);
Vhdl #i4t :
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COMPONENT IDDR
PORT(
QO:OUT std_logic;
Q1:0UT std_logic;
D:IN std_logic;
CLK:IN std_logic
);
END COMPONENT;
uut:IDDR
PORT MAP (
Q0=>Q0,
Q1=>Qf1,
D=>D,
CLK=>CLK
);
4.2.2 IDDRC
[FENER
IDDRC(Dual Data Rate Input with Asynchronous Clear)t IDDR jfg
KL, LIAEE BRI, RN BAREE A6

TheesA
IDDRC #53, it Him 7E [7] — I Bhi ni iR it 45 FPGA 4.
im O~ E

4-12 IDDRC # O 5=E

CLK ——»
—» Q1
CLEAR ——»| IDDRC
—» QO
D —»
wON4A
%2 4-14 IDDRC $ O3
4 110 1P
D Input IDDRC ##lfN{E~
CLK Input RPN RS
CLEAR Input FIEEMANGE S, FB AR
Qo, Q1 Output IDDRC ##iz4 i (55
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SEFER
IDDRC o #dis4i A\ D vl K H IBUF, 84 0d IODELAY #iguk [ 3
i DO,
[REHIHE
A LA BSR4 S5
Verilog #i4k.:
IDDRC uut(
.Q0(Q0),
.Q1(Q1),
.D(D),
.CLK(CLK),
.CLEAR(CLEAR)
);
Vhdl i1k
COMPONENT IDDRC
PORT(
QO:OUT std_logic;
Q1:0UT std_logic;
D:IN std_logic;
CLEAR:IN std_logic;
CLK:IN std_logic
);
END COMPONENT;
uut:IDDRC
PORT MAP (
Q0=>Q0,
Q1=>Q1,
D=>D,
CLEAR=>CLEAR,
CLK=>CLK
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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 1R il o 2%
IngEREAR

IDES4 #5, SZEL1: 4 B IRFeHe, dm b B2 B — i Bhid i i it as
FPGA iZ#5. ZFF CALIB %4 B Edm Iy, AN EEsi—»06, &
NPU R e, Bt B8 5 AL T KB [ . CALIB -l 7 B an &l 4-13
Fiom o

4-13 CALIB 7R 5Bt AR

PCLK § $ | i) | $ | f | $ | 1 t [
ek ¢ L4 L4 L4 L f L & L & L & L & L £ L & & 1§ L+ 1L+
CALIB ]

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

Do

D1

a1

D1

D2

Q2

D2

o3

Q3 D2 oo
D0 D1 D2 D3} D1 D2 D3 DO}
!
I H CALIB S 5 [P ik 58 BEFNI AL 22, AR 75 20 8, kb 9 FE K T35 T
Trek BIAT 6

> e f = 2f
PCLK if & FCLK 4y4iiskss. PCK ]/ FCLK
i O REE

4-14 IDES4 i A~ EE

D—» ——» QO
FCLK — ‘ > Q1
PCLK —» IDES4
CALIB——» > Q2
RESET —» ———» Q3
IRONTE
% 4-15 IDES4 #5§ O+ 48
s 4 110 ik
D Input IDES4 HiRHNGE T
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4.2 DDR 4 N2 4

UG304-1.1

COMPONENT IDES4

PORT(

W4 110 i34
FCLK Input Epu N TN RS
PCLK Input ESEI RPN RS
CALIB Input %ﬁtgﬁ% FH RS B,
RESET Input R EAMANE T, EHEA R
Q3~Q0 Output IDES4 #4455
EREAN
IDES4 (%dE4m N\ D Al Bk 1 IBUF, 3iZi) IODELAY ks [ 3
fiH DO.
[FigHlE
A L E RS R T .
Verilog ik :
IDES4 uut(
QO0(QO0),
Q1(Q1),
Q2(Q2),
Q3(Q3),
.D(D),
.FCLK(FCLK),
PCLK(PCLK),
.CALIB(CALIB),
.RESET(RESET)
);
Vhdl %4k,

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;
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CALIB:IN std_logic;
RESET:IN std_logic
);
END COMPONENT,
uut:IDES4
PORT MAP (
Q0=>Q0,
Q1=>Qf1,
Q2=>Q2,
Q3=>Q3,
D=>D,
FCLK=>FCLK,
PCLK=>PCLK,
CALIB=>CALIB,
RESET=>RESET

4.2.4 IDESS8
[RIBNER
IDES8(1 to 8 Deserializer)Ay 1 7 AT\ 8 1 347 Hi A Al £f 35
IheesiA

IDES8 #30, SZHL 1. 8 HEFfiede, B e R — T h i P it
FPGA &%, Z¥F CALIB %5 5z, MK EaER AL —4, #
A\ G, Bodaten 6 5 8 A0 51 B BUEAH R .

PCLK iffi % i FCLK 43 i3k 18- fecu =Y4 fec .
mOREHE
4-15 IDESS in O ~= &

> QO
D —— ——» Q1
FCLK ——» — > Q2
—» Q3

PCLK ——™ DES8 | 5 o4
CALIB —» ——» Q5
RESET ——» ——» Q6
—» Q7
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4 Ny g g 4.2 DDR 4 N2 4

ImOT4E

% 4-16 IDESS i O /43

i 1 44 I/0 i34

D Input IDES8 M N{E 5
FCLK Input A I NS S
PCLK Input BRI TP N RS

CALIB {55 N1E5, F T 55 H Bk
7, EHEE R

RESET Input SEEMNBMNES, SHETEXN

Q7~Q0 Output IDES8 ¥k 55

CALIB Input

EEFEAL
IDESS f¥j#diiiii N D n] HK H IBUF, (&1L IODELAY #iHsk H I
i DO,
JRiEGIE
a] LA E SR
Verilog k.
IDES8 uut(

.Q0(QO),

Q1(Q1),

Q2(Q2),

.Q3(Q3),

.Q4(Q4),

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

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

);

Vhdl #4k.:
COMPONENT IDES8
PORT(
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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;
D:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
CALIB:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:IDES8
PORT MAP (

Q0=>Q0,

Q1=>Qf1,

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) vy 1 A s 474N 10 A7 35475 Hi e o
%%o
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TheeHid

IDES10 #5K, S2B1: 10 HIFFeHe, a2 78 [ — i S it it ey
FPGA iZ#5. ZFF CALIB %4 B dm Iy, M EaRsi—6, &
NG, BdEb SR ALRT I BE AR [

PCLK i#i# B FCLK 40413548 focik :]/5 feerk -

inOAREHE
4-16 IDES10 ¥ < EE

- » QO
- » 01

D—> - > Q2
FCLK —» - » Q3

PCLK——| |IDES10 [ > Q4

——» Q5
RESET ——»| ——» Q7
— Q8
> Q9
mANT4a
% 4-17 IDES10 #O/+48
Uit 144 I/O Eiiipu
D Input IDES10 ##a4 NE 5
FCLK Input R A NS S
PCLK Input ERBEIAGS
S5, TR BRI, T
CALIB Input %ZAUB {55, H TR BARIT, &mEFa
RESET Input FUENBNGES, EHETER
Q9~Q0 Output IDES10 H#a i {E 5
FEFEA N

IDES10 %4 N\ D 7] Bk B IBUF, (£id IODELAY ek 5
HirH DO,

[RiEHL
AT DL B 42 S A S
Verilog #l4k.:
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)
);
Vhdl i1k
COMPONENT IDES10
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;
CALIB:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:IDES10
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PORT MAP (
Q0=>Q0,
Q1=>Q1,
Q2=>Q2,
Q3=>Q3,
Q4=>Q4,
Q5=>Q5,
Q6=>Q¢6,
Q7=>Q7,
Q8=>Q8,
Q9=>Q9,

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

4.2.6 IVIDEO

[FENER

IVIDEO(1 to 7 Deserializer)y 1 7 B ATHI N 7 AL HAT %t B fR oF 4%
IhsesER

IVIDEO #3(, il 1. 7 $IFHe, fmth B e A — i phid i se ke
FPGA 45, SCHF CALIB %54 B 7, Sk Bdm i 2 67, #
fr-BkE, BdEim R 5 # AL ET s AE [F .

PCLK i 7 i FCLK 73 4iigk 15 : focwk =135 frei o
mOREE
4-17 IVIDEO i 7R

> QO
D —™ ——> Q1
FCLK —— . 2
PCLK — IVIDEO | — » (3
CALIB —» > o4
RESET —» > 05
——» Q6
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4.2 DDR 4 N2 4

mONE
%% 4-18 IVIDEO #O/+43
4 1/0 ik
D Input IVIDEO H#E NG 5
FCLK Input EER B AE S
PCLK Input EXN R TN EREs
CALIB Input %ZALIB 55, M E IRy, SH s
RESET Input SEEMBMNES, =T .
Q6~Q0 Output IVIDEO ¥ #i {55
FEE AN

IVIDEO HI¥diEfm N\ D Al B #3k E IBUF, (&3 IODELAY fidsk H

Hharth DO.
[FigHlE
A LB B i .
Verilog k.
IVIDEO uut(

);

.Q0(QO),
Q1(Q1),
.Q2(Q2),

.Q3(Q3),

.Q4(Q4),
.Q5(Q5),
.Q6(Q6),

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

Vhdl 4L
COMPONENT IVIDEO

UG304-1.1

PORT(

QO:OUT std_logic;
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4.2 DDR 4 N2 4

4.2.7 IDES16

UG304-1.1

Q1:0OUT 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
PORT MAP (

Q0=>Q0,
Q1=>Q1,
Q2=>Q2,
Q3=>Q3,
Q4=>Q4,
Q5=>Q5,
Q6=>Q6,

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

);

IDES16(1 to 16 Deserializer)y 1 A AT 4N 16 AL 347 % Hi 1At B

IDES16 #5230, KB 1: 16 FIFFH, Hath B AE R — I Bl ftsy
FPGA 124, SCFF CALIB i B fa th B iy, R Mkp s ie i — 6, %
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(A8 VARV OE P -V€ il RS E A VASTIN D E-Ve Ep I IR

PCLK i#% i FCLK 43 8iiskfs fPCLK :]/8 fFCLK )
iR OREE
4-18 IDES16 3O REE

——» Q0
——» Q1
——» Q2
——» Q3
——» Q4
- » Q5
D——»
——» Q6
FCLK ———»
Q7
PCLK ———» IDES16
——» Q8
CALIB———»
——» Q9
RESET ——»
——» Q10
——» Q11
——» Q12
——» Q13
— Q14
——» Q15
wON4A
%% 4-19 IDES16 $5 O+
Uit 144 110 ik
D Input IDES16 HEH NG5
FCLK Input R B NE S
PCLK Input ERBEIAG S
R R, e T
CALIB Input C}ZALuMms, FH TR By 1 B s i e, P
X
RESET Input SLEMBMNET, mHETE R
Q15~Q0 Output IDES16 H#fEiH{E S
FERER

IDES16 %4 N\ D 7] Bk H IBUF, (41t IODELAY ek 5
HiH DO,

[RIERIL
AT DA B S A
Verilog #4k.
IDES16 uut(
.Q0(Q0),
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4.2 DDR 4 N2 4

UG304-1.1

);

.Q5(Q5
.Q6(Q6),
Q7(Q7),
.Q8(Q8),
.Q9(Q9),

Q1(Q1),
.Q2(Q2),
.Q3(Q3),
.Q4(Q4),
)
)
)
)

.Q10(Q10),
Q11(Q11),
Q12(Q12),
Q13(Q13),
Q14(Q14),
.Q15(Q15),

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

Vhdl #4k:

COMPONENT IDES16

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;
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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
PORT MAP (

QO0=>QO,
Q1=>Qf1,
Q2=>Q2,
Q3=>Q3,
Q4=>Q4,
Q5=>Q5,
Q6=>Q6,
Q7=>Q7,
Q8=>Q8,
Q9=>Q9,
Q10=>Q10,
Q11=>Q11,
Q12=>Q12,
Q13=>Q13,
Q14=>Q14,
Q15=>Q15,
D=>D,
FCLK=>FCLK,
PCLK=>PCLK,
CALIB=>CALIB,
RESET=>RESET
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[RENER

IDDR_MEM(Dual Data Rate Input with Memory), =ZHL#H memory [¥]
WU R AN o
InResER

IDDR_MEM % H 5l 8 [7)— I A iz i B k45 FPGA 184,
IDDR_MEM TFE L4 DQS ffifH, H, ICLK%EH: DQS it E 5
DQSR90, HiR#fE ICLK Hb£h it Hi#i 12 A IDDR_MEM; WADDR[2:0]i%
# DQS K55 WPOINT; RADDRI[2:0)i%#: DQS ks 5
RPOINT.

PCLK F1 ICLK fiyfiz s 5y Tpe = Tiowc

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

wmAREE
& 4-19 IDDR_MEM i Ox=E

D—
ICLK———»]
PCLK——»]
WADDR——/—# IDDR_MEM

RADDR—/3—>

RESET——»
IO T8
%% 4-20 IDDR_MEM i# O 48
i 11 44 /0 it
D Input IDDR_MEM s N5 5
ICLK Input PSS, KH DQS L DQSR90.
PCLK Input BRI YN RS

WADDR[2:0] | Input SHhEE S, K DQS Bk WPOINT.

RADDR][2:0] Input FeHihbE S, SkRE DQS ) RPOINT.

RESET Input FEHEMMAGT, BT A .
Q1~Q0 Output IDDR_MEM ¥ # 4 Hi 15 5
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EREEAN
® IDDR_MEM fy#iiat A D Al E K H IBUF, Bizeid IODELAY #iluk
H it DO
® |CLK 72K H DQS k) DQSR90;
® WADDR[2:0]7 K H DQS #5[#] WPOINT;
® RADDR[2:0]7# H DQS #&#[1] RPOINT.
[REHIHE
Verilog i1k,
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)
);
Vhdl #i4k.:
COMPONENT IDDR_MEM
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
PORT MAP (
Q0=>q0,
Q1=>qf1,
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D=>d,
ICLK=>iclk,
PCLK=>pclk,
WADDR=>waddr,
RADDR=>raddr,
RESET=>reset

4.29 IDES4_MEM

UG304-1.1

[RENER
IDES4_MEM(1 to 4 Deserializer with Memory) /7% RERT 1:4 5 3
s, nSEI AR AT 4 A IFAT .

ThaeHd

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

IDES4_MEM 5 IDES4 A 7], IDES4 MEM FH# & DQS 164, H
i1, ICLK ##: DQS {55 DQSR90, HARYE ICLK [ 4 vk B i%
A IDES4_MEM; WADDR[2:0]i%# DQS % {55 WPOINT;
RADDR[2:0]i%& 4% DQS )it 15 5 RPOINT.

PCLK. FCLK fl ICLK [y 2 y:  re = Y2 Trone =12 fieuc |

FCLK A1 ICLK Z [BfF7E—E FIAAI R &, "THRYE DQS ) DLLSTEP 18
W E AL I R

i A REE
4-20 IDES4_MEM 3% 1R E

D —»

ICLK ———»
—» QO

FCLK ———»
—» Q1

PCLK ——»

IDES4_MEM > Q2
WADDR —/?

—» Q3
RADDR —/3—>
CALIB —»

RESET —»
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ImOT4E

£ 4-21 IDES4_MEM #0148
it 1 44 /0 it
D Input IDES4_MEM %z N5 5
ICLK Input BHEPEI G5, KE DQS ¥ DQSRI0.
FCLK Input R NG S
PCLK Input BRI PN RS
WADDR[2:0] | Input HihkES, KE DQS BB WPOINT.
RADDR[2:0] Input FeHhbE S, SkE DQS #iHtf) RPOINT.
CALIB Input ZZALIB 59, AT BEBERIT, &H-ra
RESET Input AL EAANG T, mHETA R
Q3~Q0 Output IDES4_MEM ¥#i%i 55

AN

® |IDES4_MEM %dE4 AN D nfE#2k H IBUF, 5045 IODELAY bk

>k H Hii DO;

ICLK 73k DQS ity DQSR90:
WADDR[2:0]7 5 DQS #Hffj WPOINT;
RADDR[2:0]7% % E DQS itk RPOINT.

[RiEGIL

Verilog 4k

IDES4_MEM ides4_mem_inst(
.Q0(q0),

.Q1(q1),
-Q2(q2),

Q3(a3),
.D(d),
ICLK(iclk),
.FCLK(fclk),
.PCLK(pclk),
WADDR(waddr[2:0]),
.RADDR(raddr[2:0]),
.CALIB(calib),
.RESET (reset)
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Vhdl 4k

COMPONENT IDES4_MEM

PORT(

QO:OUT 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

PORT MAP (

Q0=>q0,
Q1=>q1,
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

UG304-1.1

[RIBT B

IDES8 MEM (1 to 8 Deserializer with Memory) /7 ThEE ) 1:8 & If
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¥, WS AL ATE: 8 1 IRAT.
IheesEid

IDES8_MEM SZHL 1: 8 5 46, i th B 5 [ — i il v 4 ik 45
FPGA &% . SZHF CALIB V%4 H 87, ARk s —16, #
M\ G, BdEi s 5L RT AR R . 5 IDES8 ANF],
IDES8_MEM 7 Z 4 DQS {4, H 1, ICLK iEH: DQS HiiiHi{E =
DQSR90, HiR#E ICLK [ &0 ks £ 4w N IDES8_MEM; WADDR[2:0]
ZH: DQS %55 WPOINT; RADDR[2:0]i%4% DQS i s 5
RPOINT.

PCLK. FCLK f1 ICLK [fI#iZ 3= &N focik :]/4 freix :]/4 fieu .

FCLK F1 ICLK Z [B/F7E—E FIMAI R &, "HRYE DQS ) DLLSTEP 18
WAL I R

i O~ EE
4-21 IDES8_MEM 3% =& E

D —»
ICLK ——— — Q0
——» Q1
FCLK ——»
— Q2
PCLK ———» —» Q3
IDES8_MEM > Q4
WADDR ——/—»
3 ——» Q5
RADDR ——/—» —» Q6
3 —» Q7
CALIB ———»
RESET —»
wON48
%% 4-22 IDES8_MEM ¥ O+ 43
Ui 144 I/O ik
D Input IDES8_MEM %t N5 5
ICLK Input b N5 S, SkE DQS fiH# DQSR90.
FCLK Input BN PN Rt
PCLK Input ERBEIAGS
WADDR[2:0] | Input HHhHE S, kE DQS #HH WPOINT.
RADDR[2:0] | Input BLHbEE S, SkRE DQS fHK) RPOINT.
= e ] H dey L oK , B
CALIB Input %AUB{E.?, T 5 e T, &
X o
RESET Input SR MNE S, SHEFERG
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Uiy 144

I/0

ik

Q7~Q0

Output

IDES8_MEM %455

EEHEAN

IDES8_MEM K% i A\ D ] Bk H IBUF, si&id

k5 H 4t DO;
ICLK 75>k H DQS 5[] DQSRI0;
WADDR[2:0]7% 3 | DQS #it[f) WPOINT;
RADDR[2:0]7 K 4 DQS #iHtft) RPOINT.
[RiEHIE
Verilog #l4k.:
IDES8 _MEM ides8 mem_inst(

);

: (d),
ICLK(iclk),

FCLK(fclk),
PCLK(pclk),

.WADDR (waddr[2:0]),
.RADDR(raddr[2:0]),

.CALIB(calib),
.RESET (reset)

Vhdl #i4k.
COMPONENT IDES8_MEM

PORT(

QO:OUT std_logic;
Q1:0UT std_logic;

IODELAY #iHkt
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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;
D:IN std_logic;
ICLK:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
WADDR:IN std_logic_vector(2 downto 0);
RADDREIN std_logic_vector(2 downto 0);
CALIB:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:IDES8_MEM
PORT MAP (

Q0=>q0,

Q1=>q1,

Q2=>q2,

Q3=>q3,

Q4=>q4,

Q5=>q5,

Q6=>q6,

Q7=>q7,

D=>d,

ICLK=>iclk,

FCLK=>fclk,

PCLK=>pclk,

WADDR=>waddr,

RADDR=>raddr,

CALIB=>calib,

RESET=>reset
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4.2.11 IDES14

R4

IDES14(1 to 14 Deserializer) v 1 7 #1755 N\ 14 47 H-47 %0 H A 5
e,
IheesEid

IDES14 #&28, 2B 1: 14 HIReede, S B 1E A — i eh 4 (e 4
FPGA iZ#5. ZFF CALIB %4 Iy, M EaRsi—»6, &
NA-DUIRJE B S o 5 R A A AR o AR 1] .

PCLK i Hi FOLK 4higk: o = /7 .

imnOREHE
4-22 IDES14 5O~ =E
——» QO
——» Q1
Q2
——» Q3
——» Q4
D——» ——» Q5
FCLK ———» ——» Q6
PCLK »| IDES14 Q7
CALIB——» ——» Q8
RESET —» ——» Q9
——» Q10
——» Q11
——» Q12
——» Q13
wON48
% 423 IDES14 88 OANB
w4 1/O ik
D Input IDES14 £ NE 5
FCLK Input AR BN G S
PCLK Input ESEZE TN RS,
CALIB Input CALIB 5%, HTAEHEEENT, & FaER
RESET Input FHRMMANGE S, SHEFER
Q13~Q0 Output IDES14 £ dli4im 55
EEm

IDES14 ¥4 N\ D 7] Bk B IBUF, (24T IODELAY Fdk 5
HagH DO,
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[REBIE
Al LB Bl i .
Verilog #i4k.:
IDES14 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),
.D(D),
.FCLK(FCLK),
.PCLK(PCLK),
.CALIB(CALIB),
.RESET(RESET)
);
Vhdl 4t
COMPONENT IDES14
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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Q8:0UT std_logic;
Q9:0UT std_logic;
Q10:0UT std_logic;
Q11:0UT std_logic;
Q12:0UT std_logic;
Q13:0UT 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:IDES14
PORT MAP (

Q0=>Q0,

Q1=>Qf1,

Q2=>Q2,

Q3=>Q3,

Q4=>Q4,

Q5=>Q5,

Q6=>Q6,

Q7=>Q7,

Q8=>Q8,

Q9=>Q9,

Q10=>Q10,

Q1M=>Q11,

Q12=>Q12,

Q13=>Q13,

D=>D,

FCLK=>FCLK,

PCLK=>PCLK,

CALIB=>CALIB,

RESET=>RESET

)i

UG304-1.1
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4.2.12 IDES32
R4
IDES32(1 to 32 Deserializer)}y 1 £ #1745 N\ 32 £o7 H-47 %0 H it &
o
IheesEid

IDES32 #i3X, SEKBL 1. 32 ShIFHHL, oyt B A R — PPl vn iR ey
FPGA 245 . SCfF CALIB 1B th Bs iy, Sk Bl —fr, #
ML=+ "WJa, a5 AT R A E .

PCLK i 1 FCLK 4043k foo = 1/16 T, .

inOAREHE
4-23 IDES32 ¥~ EE

- » Qo0
- »0Q1
> Q2
- » Q3
- > Q4
- » Q5
- » Q6
- » Q7
- » Q8
Q9
Q10
011
— » Q12
D— - » Q13
Q14
Q15

FCLK ——»
RESET ——»| |DES32

PCLK ——» Q16

CALIB ——>» > Q17
——» Q18
——» Q19
——» Q20
——» Q21
——» Q22
——» Q23
—— Q24
——» Q25
—— Q26
——» Q27
——» Q28
——» Q29
——» Q30
——» Q31

ImONT4E

7% 4-24 IDES32 i A 43

it 11 44 110 it

D Input IDES32 i NE 5
FCLK Input D B E 5
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W4 110 iR
PCLK Input ERE TN RS
CALIB Input %ZAUB {55, HTRSEHBERINT, e a
RESET Input S EAMBMNGS, mHETE
Q31~Q0 Output IDES32 44 15 5
FEREA

IDES32 4N\ D 7] Bk H IBUF, (41T IODELAY Fidk 5
HiH DO,

[RiERHIL
A DL E A SE B R
Verilog i1t
IDES32 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),
.Q16(Q16),
Q17(Q17),
.Q18(Q18),
.Q19(Q19),
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.Q20(Q20),

.Q21(Q21),

.Q22(Q22),

.Q23(Q23),

.Q24(Q24),

.Q25(Q25),

.Q26(Q26),

Q27(Q27),

.Q28(Q28),

.Q29(Q29),

.Q30(Q30),

.Q31(Q31),

.D(D),

.FCLK(FCLK),

.PCLK(PCLK),

.CALIB(CALIB),

.RESET(RESET)

);
Vhdl i1k
COMPONENT IDES32
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;
Q8:0UT std_logic;
Q9:0UT std_logic;
Q10:0UT std_logic;
Q11:0UT std_logic;
Q12:0UT std_logic;
Q13:0UT std_logic;
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Q14:0UT std_logic;
Q15:0UT std_logic;
Q16:0UT std_logic;
Q17:0UT std_logic;
Q18:0UT std_logic;
Q19:0UT std_logic;
Q20:0UT std_logic;
Q21:0UT std_logic;
Q22:0UT std_logic;
Q23:0UT std_logic;
Q24:0UT std_logic;
Q25:0UT std_logic;
Q26:0UT std_logic;
Q27:0UT std_logic;
Q28:0UT std_logic;
Q29:0UT std_logic;
Q30:0UT std_logic;
Q31:0UT 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:IDES32
PORT MAP (

Q0=>Q0,

Q1=>Q1,

Q2=>Q2,

Q3=>Q3,

Q4=>Q4,

Q5=>Q5,

Q6=>Q6,

Q7=>Q7,
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Q8=>Q8,
Q9=>Q09,
Q10=>Q10,
Q11=>Q11,
Q12=>Q12,
Q13=>Q13,
Q14=>Q14,
Q15=>Q15,
Q16=>Q16,
Q17=>Q17,
Q18=>Q18,
Q19=>Q19,
Q20=>Q20,
Q21=>Q21,
Q22=>Q22,
Q23=>Q23,
Q24=>Q24,
Q25=>Q25,
Q26=>Q26,
Q27=>Q27,
Q28=>Q28,
Q29=>Q29,
Q30=>Q30,
Q31=>Q31,
D=>D,
FCLK=>FCLK,
PCLK=>PCLK,
CALIB=>CALIB,
RESET=>RESET
);
4.2.13 OSIDES32
[FEN4E
OSIDES32 28 1 A7 8 ATH N 32 17 F-47 S Hi PRI SR 5B B 31 Dhde .
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Iheehak

fERPAS IOL AT PASEE 1: 32 I R IF, XRem P EA IR
{H A2 RF CALIB 1A &% H B0 i Th RE -

TSR 5 0 AR e A R i K XAE T I RAEAE Rl — A felk & BAsdt
1T 4 UCRKE, i 5 e A — A felk B A R 3647 folk BT AR BB CK:
FEo

PCLK 1 FCLKP. FCLKN. FCLKQP. FCLKQN H#iZx &2 N:

frcik = 1/4frcikr = 1/4fpcien = 1/ 4fFCLKQP =1/ 4fFCLKQ1v
wmOREE
& 4-24 OSIDES32 % 1 ==E
D—»
FCLKP ——»
FCLKN ——»
FCLKQP — —rQ
FCLKQN ——»
OSIDES32
RESET —»
PCLK ——» —> DF
SDTAP —»
VALUE —»

DLYSTEP —/8—>
wmON4E
= 4-25 OSIDES32 #1143

i 1 44 /1O iR

D Input OSIDES32 #1555

FCLKP Input I B NE

FCLKN Input RN BN S

FCLKQP Input I B NE

FCLKQN Input SRR BN E S

PCLK Input EXi R PN RS

RESET Input SLEMMNES, mETPAN
FEHIN TS TR D K

SDTAP Input 0: AR LI
1: BhAS B LE )
VALUE 4 BRI IN ZhAS R E R, A Kb 50

VALUE Input S EN K
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Uiy 144

I/0

Eitipa

DLYSTEP[7:0]

Input

BNASHERHE

Q[31:0]

Output

OSIDES32 ##fm /55

DF

Output

IODELAY #i bR &A1

SHNE

R 4-26 OSIDES32 ¥ /+45

SR

M A v

NN e

ik

C_STATIC_DLY

0~255

A SIS DA

DYN_DLY_EN

“FALSE"/"TRUE”

“FALSE”

IR PSR L ]

ADAPT_EN

“FALSE"/"TRUE”

“FALSE”

32 A A 4%

EEHEAN

OSIDES32 1% AN\ D HEKH IBUF.

[FiEHIL

A LB S SR T .

Verilog k.

OSIDES32 uut(

Q(Q),
.D(D),

.FCLKP(FCLKP),
FCLKN(FCLKN),
FCLKQP(FCLKQP),
.FCLKQN(FCLKQN),

PCLK(PCLK),

.SDTAP(SDTAP),
VALUE(VALUE),

RESET(RESET),
DLYSTEP(DLYSTEP),

.DF(DF)

);

defparam uut.C_STATIC_DLY=0;

defparam uut.DYN_DLY_EN="FALSE”;

defparam uut. ADAPT_EN="FALSE”;

Vhdl #4L.:

77(116)




4 S N 125

4.2 DDR 4 N2 4

UG304-1.1

COMPONENT OSIDES32(

C_STATIC_DLY:integer:=0;

DYN_DLY_EN:string:="FALSE”;

ADAPT_EN:string:="FALSE”

PORT(

Q:OUT std_logic;
D:IN std_logic;
FCLKP:IN std_logic;
FCLKN:IN std_logic;
FCLKQP:IN std_logic;
FCLKQN:IN std_logic;
PCLK:IN std_logic;
SDTAP:IN std_logic;
VALUE:IN std_logic;
RESET:IN std_logic;
DLYSTEP: IN std_logic;
DF:OUT std_logic

);

END COMPONENT:;
uut:OSIDES32
GENERIC MAP (C_STATIC _DLY=>0,

DYN_DLY_EN=>"FALSE”,
ADAPT_EN=>"FALSE”

PORT MAP (
Q=>Q,
D=>D,
FCLKP=>FCLKP,
FCLKN=>FCLKN,
FCLKQP=>FCLKQP,
FCLKQN=>FCLKQN,
PCLK=>PCLK,
SDTAP=>SDTAP,
VALUE=>VALUE,
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RESET=>RESET,
DLYSTEP=>DLYSTEP
DF=>DF
);
4.3 DDR =3\ it 1218
4.3.1 ODDR
[RiBH 4R

ODDR(Dual Data Rate Output), SZHL X% Hod 3 R 4 .

TheeHiid

ODDR #:x,, HT M FPGA #3 - Limx S5t iE % E5. HH Q0N
XA F R L, Q1 T QO FriZER) IOBUF/TBUF 1) OEN 15 5.
ODDR Z#AE K Ui &l 4-25 s, B EE 4-26 Fis.

4-25 ODDR iZ351EE

| e Q LQLIS_ CIK :
D1= | D DFF T D DFFt |2 D DFFT |2
I i Jl
| 1
. Mux2 Qo0
l CIK CIK CIK SEL |
o= :  oret E—P oret [0 ] pepyy o I
I
CLK= l_ _______________________ g
Ir . o [RI-DDRX1 |
T LC'K ClK cIk 1 I
TXO—+>— orFt [P—2— orFt 19D 1 vy |96 O 1 peer |2 wf muxe Q1
I ’ﬁ I
I

UG304-1.1
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[&] 4-26 ODDR K&

CLK FlfF L F L fF 1 F 1 f1.4

Q1 e FoL=TE { TH.A M TH B % THC W THD ¥

ar THELK_FOL = 161 (_TA J TXB M THC ¥ TXD K

imnAREHE
4-27 ODDR O ~EE

B oon [
DO ODDR | o1
X ——»
iwOT4R
%% 4-27 ODDR O3
i 44 110 Eiipa
DO, D1 Input ODDR #(##¥ N 155
X Input ifiid TRI-DDRX1 #4E Q1
CLK Input PN RS
Qo Output ODDR ##ff i F 5
o Output ODDR =& EReiE {55, mliEH: QO frik
(") IOBUF/TBUF [t OEN {55, &%,
BYNER
£ 4-28 ODDR ¥ M43
¥4 BB VG NN Eiii3a
. , Q1 i H A B AR 4
TXCLK_POL | 1'b0, 1'b1 1'b0 o 1h0: Q1 I JHikL:
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SR HUE VE CNN e Eiiipay
® 1b1: Q1 FFFuIH

BRI
® QO Al % #: OBUF/IOBUF/TBUF, il IODELAY bk i% 57 Hb
N 1 Dl
® Q1 Fi&EH: QO FrifEM) IOBUF/TBUF 1) OEN {55, &=,
[REHIHE
A DL E SIS AE .
Verilog i1k,
ODDR uut(
.Q0(Q0),
Q1(Q1),
.DO(DO),
.D1(D1),
TX(TX),
.CLK(CLK)
);
defparam uut. TXCLK_POL=1'b0;
Vhdl #i4k.:
COMPONENT ODDR
GENERIC (
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 (
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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
el SEMAUEE R, [N BA 72 2 AL DR
Thaesmid

ODDRC #i5,, HF M FPGA S LHXEHEEEE S . HPh Q0 A
XA FR R E, Q1 HT QO friZER) IOBUF/TBUF ) OEN 5 5. Hi¥
AR B 01 4-28 s .

4-28 ODDRC iZ381E[E]
., T 1
| CI;K X CIK CIK :
D1I=> } DFEC T L— prrct QD f peet [Q
CLEARglczm e e [ Lo |
I r~ L muxe [ QO
| CLK CIK CIK SEL . |
DO orret |22 prret |90 | peenct JQ [
|CLEAR CLEAR CLEAR |
| fa— —
K= — — —J
[ o « TRI-DDRX1 |
:CLK QK |£.us_ 11 |
TX— © ! prrct P orrct [0 | peves |20 | prrer |l o] muxe Q1
clem CER ClEMR ClEMR sl [
i — — o |
e J
imOREE

4-29 ODDRC i AREHE

CLK —»
CLEAR ——»
D1 —» ODDRC > QO
DO — > - » 01

™)X —»
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);

defparam uut. TXCLK_POL=1'b0;

Vhdl #4L.:

ImOT4E
£ 4-29 ODDRC iR O 48
I 14 /0 ik
DO, D1 Input ODDRC %t N5 5
X Input iEid TRI-DDRX1 P44 Q1
CLK Input RPN ERE:
CLEAR Input FATEEFRMANE T, =T ARN
Qo Output ODDRC %t (55
a1 Output ODDRC z#xﬁﬁ%?ﬁ%ﬂﬁﬁﬂﬂ%% ,mﬁﬁiﬁé 30
JiriZ i) IOBUF/TBUF ] OEN (55, Ei&=.
SENAR
3% 4-30 ODDRC £¥I/T43
S84 AR 36 FE NN ik
Q1 i H Bl 4
TXCLK_POL | 1'b0, 1'b1 1'b0 ® 1'00: Q1 _EJH4h
® 1bl: Q1 FFHHIH
BN
e QO FJE % #: OBUF/IOBUF/TBUF, il IODELAY BibliZ bz ik
N [ Dl
e Q1 FHi#EH QO &N IOBUF/TBUF ] OEN /55, miE&=.
[RiEHlE
A DL E RS R T
Verilog itk
ODDRC uut(
.Q0(Q0),
Q1(Q1),
.DO(DO),
.D1(D1),
TX(TX),
.CLK(CLK),
.CLEAR(CLEAR)
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4.3.3 OSER4
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COMPONENT ODDRC
GENERIC (
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;
CLEAR:IN std_logic
);
END COMPONENT;
uut:ODDRC
GENERIC MAP (
TXCLK_POL=>'0'
)
PORT MAP (
Q0=>Q0,
Q1=>Q1,
D0=>D0,
D1=>D1,
TX=>TX,
CLK=>CLK,
CLEAR=>CLEAR

[RENER
OSER4 (4 to 1 Serializer)}y 4 AL FFATHIN 1 A7 AT i i B A0 25
IhaesEk

OSER4 #ix, Szl 4: 1 e, b Q0 v OSER4 i & 174
., Q1 T QO %R IOBUF/TBUF ] OEN /55 . TX0/TX1 N
IOBUF/TBUF 1] OEN fii A= {55, v LLFRIP %R DO~D3 — it 41t
DDR. TX0/TX1 £t TRI-DDRX2 %t Q1 i%#: IOBUF/TBUF (1] OEN {5
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5, DO~D3 %4k ODDRX2 #ii iy QO %2 IOBUF/TBUF I AN |, i
HIR TN DO, D1, D2, D3. #ZHEAHMEE K 4-30 Fixs.

4-30 OSER4 iZ 5=
f____T)s_ERﬁl____"l
I y TX |
TXO0,TX1+ é' |
I PCLK |
I Q1
I rax| TRI-DDRX2 I
|
| RESET] :
|
| |
PCLK Eo-e——-2alk |
FOLK Eop—e—Fa | OEN
Q0 | (6]
RESET= | resef  ODDRX2 | DO
DO~D3 = . D I TBUF
[ 4 '
o o ]
s N S 7E fPCLK :]/2 fFCLK
PCLK i85 i FCLK 734 3815 o
imnAREHE
4-31 OSER4 i A REE
D3~-D0 ——)
TX1~-TX0 —— —» QO
FCLK —»| OSER4
PCLK ——» ——» Q1
RESET —»
mONT4A
%% 4-31 OSER4 i OA+45
i 1 44 I/0 A
D3~DO0 Input OSER4 HUEH N 5=
TX1~TX0 Input @i TRI-DDRX2 724 Q1
FCLK Input R PN R
PCLK Input BRI R L TN RS
RESET Input SSRGS, B TE R
Qo Output OSER4 # ¥k {55
i Outout OSER4 = fligeszmli 55, nJZEHE QO A
P %[ IOBUF/TBUF [f) OEN 52, 7,
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);

defparam uut. HWL ="false";

defparam uut. TXCLK_POL =1'b0;

Vhdl #4L.:

SHNE
£ 4-32 OSER4 ¥ 48
ZH 4 WA ERIME | fiik
Q1 i I b R A 4
TXCLK_POL 1'b0, 1'b1 1'b0 ® 1'b0: il LAWK
® 1'b1: Huifls TFEH i
%sﬁgm ¥ d_up0/1 56 &
o ‘"false": H
HWL "false", "true" "false" ﬁf;lje/l\ )%fﬁﬁum Hed_up0 4
® “true": d_up1 Ml d_up0 i
HH1H]
SEREAN
® QO nJ H:%#: OBUF/IOBUF/TBUF, % IODELAY s f: 3L
N3 1 Dl
® Q1 FiEF: QO ATl IOBUF/TBUF ) OEN 55, mi&=.
[FigHlE
A DL E RS R T .
Verilog #ifk.:
OSER4 uut(
.Q0(Q0),
Q1(Q1),
.DO(DO),
.D1(D1),
.D2(D2),
.D3(D3),
.TX0(TXO0),
TXA(TXT),
.PCLK(PCLK),
.FCLK(FCLK),
.RESET(RESET)
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COMPONENT OSER4

GENERIC (
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 (
HWL=>"false",

TXCLK_POL=>'0'

PORT MAP (

QO0=>Q0,
Q1=>Q1,
DO0=>D0,
D1=>D1,
D2=>D2,
D3=>D3g,
TX0=>TXO0,
TX1=>TX1,
FCLK=>FCLK,
PCLK=>PCLK,
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RESET=>RESET
);

4.3.4 OSERS
[RiENER
OSERS8(8 to 1 Serializer)’y 8 7 HATHIAN 1 7 5 475 H I R AL 25
IheesEk

OSERS8 i3, S8l 8:1 - dife#f. Hrh QO v OSERS Hidfs th 7%
i, Q1 T QO i) IOBUF/TBUF i) OEN {55 . IZAEAE K A&l 4-32 fir
R

4-32 OSERS iZiEEHE

TX0~TX3 &=

rax| TRI-DDRX4

PCLK D‘l‘ PCLK
I

FCLK

OEN

| weserl  ODDRX4 Qo | °— DO

I
D | TBUF
|

PCLK i % i FCLK 7415k : foci :]/4 Frewx )
im O r=E
4-33 OSERS i A~ =E

D7~D0 —)

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

RESET —»
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ImOT4
% 4-33 OSERS i O T4
I 4 /0 ik
D7~DO Input OSERS8 #4155
TX3~TX0 Input ifid TRI-DDRX4 7= Q1
FCLK Input RN BN E S
PCLK Input TG T
RESET Input SAEMMNGS, S FAR
Qo Output OSERS %55
OSERS8 —#&ffiget=hilfihES, ks
Q1 Output QO fri% ¢ IOBUF/TBUF ] OEN 155, &
Eu-‘v
SHNE
2% 4-34 OSERS & N43
¥4 B Y NN e ik
Q1 it e A bl 42 )
TXCLK_POL | 1'b0, 1'b1 1'b0 ® 1'b0: #dfs L7+t
® 1'b1: Hdfs N FFU I H
OSERS #i#i d_up0/1 I ¢ o< R
® ‘“false" d_up1 tt d_upO #2H5—
HWL "false", "true" | "false" A JE
® "true":d_up1 1 d_upO K FHH
7]
EEHN
® QO A H %% OBUF/IOBUF/TBUF, £ IODELAY ##ibki% fz Hba
N I Dl
® Q1 Fi%EH: QO Tl IOBUF/TBUF () OEN /55, mE%
[FiEHE
Al DL B RS S .
Verilog #l4k.:
OSERS uut(
.Q0(Q0),
.Q1(Q1),
.DO(DO),
.D1(D1),

UG304-1.1
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);

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

.D7(D7),

TX0(TXO0),

TX1(TX),

TX2(TX2),

TX3(TX3),

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

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

Vhdl 4k

COMPONENT OSERS8

GENERIC (
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;
D4:IN std_logic;
D5:IN std_logic;
D6:IN std_logic;
D7:IN std_logic;
TXO:IN std_logic;
TX1:IN std_logic;
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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 (
HWL=>"false",
TXCLK_POL=>'0'

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

4.3.5 OSER10

[FiEN4
OSER10(10 to 1 Serializer)’y 10 Az F-ATHIA 1 47 54T % H A0 Ef AL 2%
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Theetd
OSER10 ##5X, sZHl 10:1 FREE . PCLK % B FCLK 4 4idkis,
fPCLK :]/ 5 fFCLK .

inOAREHE
& 4-34 OSER10 i O R~=E

FCLK ———»
PCLK ———»

RESET —»

OSER10

w9 4R
3% 4-35 OSER10 #0143
¥ 1 4 110 Eif{
D9~DO Input OSER10 4 N5 5
FCLK Input BN VNERS)
PCLK Input FH NG S
RESET Input A EARNE S, =R
Q Output OSER10 #4545
BN
Q AT E %R OBUF, it IODELAY b2 Hig A 1 Dl.
[RigHlE
AT DL E RS R T
Verilog #ifk.:
OSER10 uut(
Q(Q),
.DO(D0),
.D1(D1),
.D2(D2),
.D3(D3),
.D4(D4),
.D5(D5),
.D6(D8),

UG304-1.1
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.D7(D7),
.D8(D8),
.D9(D9),
.PCLK(PCLK),
.FCLK(FCLK),
.RESET(RESET)
);
Vhdl #i4k.:
COMPONENT OSER10
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
PORT MAP (
Q=>Q,
D0=>D0,
D1=>D1,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
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D6=>D6,
D7=>D7,
D8=>D8,
D9=>D9,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET

4.3.6 OVIDEO
[RiENER
OVIDEO(7 to 1 Serializer)ly 7 A AT 1 7 547 % H 1 #4028
IheeHaA

OVIDEO #&3(, =3 7:1 Jf i . PCLK @ it FCLK 73 sk 15 .
Focuc =1/35 Fecu -

i QR

4-35 OVIDEO iz OREE

D6~D0 —)
FCLK —
OVIDEO ——» Q
PCLK ——»

RESET —>

IO T8
%% 4-36 OVIDEO %148
i 11 44 /0 Eitip)
D6~D0 Input OVIDEO #i#Es N5 5
FCLK Input D I B 5
PCLK Input BN RS
RESET Input A EAMANE S, EHETA R
Q Output OVIDEO ¥4 Hif5 5
ezl

Q 7] H#5%3: OBUF, 845 IODELAY Ak 8 5 A 1 DI,
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[RIERBIL
A DB H S S0
Verilog #i{k.:
OVIDEO uut(

);

Q(Q),

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

.D3(D3),

.D4(D4),
.D5(D5),
.D6(D6),
PCLK(PCLK),
FCLK(FCLK),
RESET(RESET)

Vhdl 4k
COMPONENT OVIDEO

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

UG304-1.1

PORT MAP (
Q=>Q,
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D0=>D0,
D1=>D1,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
D6=>D6,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET

4.3.7 OSER16
[RIEN4B

OSER16(16 to 1 Serializer)y 16 fr - ATHIA 1 A2 5475 H I 448

Theshid

OSER16 #53(, StHl 16:1 I 4. PCLKIEH H FCLK 4343k 15 :

fPCLK :]/ 8 fFCLK °
wmAREE
& 4-36 OSER16 iz O=EE

D15~-D0 ——)

FCLK ——»

OSER16
PCLK ——»

RESET —»

UG304-1.1
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ImOT4E

£ 4-37 OSER16 3 O +43

i 144 110 it

D15~D0 Input OSER16 i N &5

FCLK Input Epr RS TN RS

PCLK Input BRI PN RS

RESET Input L EAMANE T, EHEA R
Q Output OSER16 it 55

EEREAN
Q W B 4% OBUF, 4l IODELAY HikiE 4 N 11 DI,
[FEBIL
w DL B SE AL R .
Verilog k.

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)

UG304-1.1 97(116)




4 Ny g g 4.3 DDR =% 12 4

);
Vhdl #i4k.:
COMPONENT OSER16
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
PORT MAP (
Q=>Q,
D0=>D0,
D1=>D1,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
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4.3.8 ODDR_MEM
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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

);

ODDR_MEM(Dual Data Rate Output with Memory), £33 memory

[RiBIT 4R
I XU b R
TheEsmid

ODDR_MEM #&5, M FPGA &5 5k #%{5 5. 5 ODDR
AN, ODDR_MEM T ZE 4 DQS 4, TCLK iE#: DQS i fES
DQSWO 5§ DQSW270, H#E TCLK KR 44 %4 ). ODDR_MEM %

tHi. ODDR_MEM ] QO XU R Htmdan i, Q1 T QO i
IOBUF/TBUF ] OEN {55

4-37 ODDR_MEM iZiE1E [

FAZ A R N &l 4-37 s .

PCLK L. cm L |
D1= | 2 prrct 2 prrct D f preer [Q |
RESET = ICL“R e CER 10 ]
— 11
P muxz = Q0
: CLK CLK CIK SEL. |
DO ] D prrct |20 1 prret |2 0 ] ey o |
CLEAR CLEAR CLEAR
I f— ‘e I
TCLK= e ————————————_ — — — o
: o . TRI-MDDRX1, |
el K i1 I
XD 2! brrct P orret [2 0 1 peevct |29 | prrcr o] mue PHQ1
[CLEAR CLEAR CLEAR CLEAR sl |
I TXCQLK_POL: hd hd I_ |

—_—e e e e ——

PCLK fil TOLK i 5 Jy;  Poik = Few

99(116)




4 Ny g g 4.3 DDR =% 12 4

PCLK #l TCLK ZIEfA4E— € MIAAL R &, AIHR#HE DQS ¥ DLLSTEP
{EA WSTEP 1 #7E 1IZHHAL K &

mOREE
4-33 ODDR_MEM # O EE

D1~D0 ———)

—>
™ L » Qo

TCLK ——» ODDR_MEM o1

PCLK —»

RESET ——»

w48
£% 4-38 ODDR_MEM #® O/ 48
I 4 I/0 iR
D1~DO0 Input ODDR_MEM %5 NG5
X Input it TRI-MDDRX1 74 Q1
TCLK Input ?éﬂl;i\%ﬁ%, >k H DQS B DQSWO =i
PCLK Input B K TN RS
RESET Input FEEAMBMANE T, SHETAR
Qo Output | ODDR_MEM ¥#ii#i {5 5
a Output ODDR_MEM z?é%ﬁﬁé?zﬁﬁufrﬁﬁ@f 7, HIEE: QO
Fri&Ef) IOBUF/TBUF (1) OEN {55, &7,
SHNE
% 4-39 ODDR_MEM £¥ 44
¥4 BB VG NN Eif i)
Q1 i HH B B AR 4
TXCLK_POL 1'b0, 1'b1 1'b0 ® 1'p0: #if AWt
® 1'b1: HdlE R
TCLK R iE+#%
TCLK_SOURC | "DASW", | o ocivn ° E)DQC}SSV\\’,\Q: K H DQS FERHY
E DQSW270
® DQSW270": k[ DQS #¥
Eefts DQSW270
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SEHEHN
® QO n HE:%#: OBUF/IOBUF/TBUF, 4 it IODELAY i3
N [ Dl
Q1 F &+ QO FrifE ) IOBUF/TBUF 1) OEN {55, &=
TCLK 75k H DQS # ) DQSWO ¢ DQSW270, JFfACE XM IS
[REBIL
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. TCLK_SOURCE ="DQSW";
defparam uut. TXCLK_POL=1'b0;
Vhdl #i4k.:
COMPONENT ODDR_MEM
GENERIC (
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
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);
END COMPONENT:
uut:ODDR_MEM
GENERIC MAP (
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) 5 774 ThRE ) 4:1 JfH
s, TSP 4 ALIRATER AT
IhgesEid
OSER4_MEM #i=,, Sz¥l 4. 1)fH4#. 5 OSER4 A,
OSER4_MEM FZ 4 DQS ffH, TCLK %4z DQS Hfi {55 DQSWO0
gt DQSW270, HiR#E TCLK HIR #hifr s £l M OSER4_MEM #i i
OSER4_MEM 7 QO A%idl s 474 H, Q1 T QO A% ) IOBUF/TBUF
¥ OEN 155 . HZ 4 ME [ W& 4-39 Fios .
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[& 4-39 OSER4_MEM iZiB1EE

I
| OSER4_MEM :
|
X0, TX 1=t |
: 2 pak |
| FCLK I
I TRI-MDDRX2 f
| TCLK |
I
: RESET |
| |
|
PCLKD':‘ PCLK |
I
I FCLK
FCLK DI ® "y | OEN
TCLK = ODDRX2 IQO . ° _ po
RESET:>:_.M | TBUF
DO~D3 === |
| 4

PCLK. FCLK 1 TCLK 3% 2 & A foow =Y2 Frer =42 frou .

FCLK A1 TCLK Z [} 47 f£— & MIAHAL K &, FIRYE DQS ) DLLSTEP
{EA WSTEP B #i € iZ ALK R .

i A REE
4-40 OSER4_MEM ix O~ EE

D3~DO0 |:{>
TX1-TX0 ——)

TCLK ———» —» QO

OSER4 MEM
FCLK ——»] - - Q1

PCLK —»

RESET ——»

ImONT4E

7% 4-40 OSER4_MEM % /48

it 11 44 110 it

D3~D0 Input OSER4_MEM ¥ N5 5
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W4 110 iR
TX1~TX0 Input it TRI-MDDRX2 724 Q1
Bt NS5, KE DQS ) DQSWO Y,
TCLK Input DQSW270.
FCLK Input R B NE S
PCLK Input ENEHANGES
RESET Input S EMWMANG S, mHETA R
Qo Output OSER4_MEM ¥dE#Hi1z 5
a Outout OSER4_MEM =#fHgessmli s 5, &R
P QO %] IOBUF/TBUF ) OEN f5 2, s,
SHNE
% 4-41 OSER4_MEM £# /48
S84 B AH SE R BRINE ik
Q1 i H BB AR P 45 )
[ W vt Al.
TXCLK_POL | 1'b0, 1'b1 100 * ;ﬁoﬁﬁ LI
o  1'b 1l TN H
TCLK RiFiL £
® "DQSW": 3k DQS
TCLK_SOURCE | "DQSW","DQSW270" | " DQSW " Bty DASWO:
® "DQSW270": kH
DQS Hib ()
DQSW270
OSER4_MEM %i#%
d_up0/1 I 5% 4541
® ‘"false":d up1 tt
HWL "false", "true" "false" d_upO #&aT—1
5
® ‘"true":d_up1 I
d_upO i AH[HE
FEREH N

® QO 7 B #i%EH: OBUF/IOBUF/TBUF, it

N [ Dl

IODELAY iz 5z Hoid

Q1 3% QO Fri% IOBUF/TBUF [ OEN 155, BB,
TCLK #3k 2 DQS #it ) DQSWO0 5 DQSW270, FfHc & % R 115

[RIEGIL
Verilog #4k.
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OSER4_MEM oser4_mem_inst(
.Q0(q0),
Q1(q1),
.D0O(d0),

.D1(d1),

.D2(d2),

.D3(d3),

.TXO0(tx0),
TXA(tx1),
.TCLK(tclk),
.FCLK(fclk),
.PCLK(pclk),
.RESET (reset)

);

defparam uut. HWL ="false";

defparam uut. TCLK_SOURCE ="DQSW";

defparam uut. TXCLK_POL=1'b0;

Vhdl #i4k.:
COMPONENT OSER4_MEM
GENERIC (
HWL:string:="false";
TXCLK_POL:bit:="0";
TCLK_SOURCE:string:="DQSW"
);
PORT(
QO:0UT std_logic;
Q1:0UT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
D3:IN std_logic;
TXO:IN std_logic;
TX1:IN std_logic;
TCLK:IN std_logic;
FCLK:IN std_logic;
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PCLK:IN std_logic;
RESET:IN std_logic
);
END COMPONENT,
uut:OSER4_MEM
GENERIC MAP (
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
);
4.3.10 OSER8_MEM
BENE
OSER8_MEM(8 to 1 Serializer with Memory) 5 774 THEE ) 8:1 I H 4
Heds, TS 8 ALIFATHE 1 AL R AT,
TheEsEA

OSER8_MEM #5, Sz 8:1 3544, 5 OSERS AN[d],
OSER8_MEM FHZ it & DQS {#H, TCLK %4 DQS (iS5 DQSWO0
gt DQSW270, HR#E TCLK HIHFEhiFK £d M\ OSER8_MEM #i i .
OSER8_MEM [ Q0 A##E 474, Q1 HT QO Ari&f IOBUF/TBUF
1) OEN {55 . HZHAMEE WA 4-41 Fiow.
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[&] 4-41 OSER8._ MEM B iB1EE
| ____________ a
| OSER8_MEM :
|
. , |
TXO~TX3 d—r— '
: 4 PCLK |
I TRI-MDDRX4 H
| TCLK |
|
: RESET] |
| |
|
PCLK D—:‘ PCLK |
|
| FCLK
FCLK 5+—o .y | OEN
TCIK=—* ODDRX4 IQO | °  po
RESETD:—"@ | TeuF
, D
DO~D7 x—— :
L _ 8 _ o ~
PCLK. FCLK 7 TCLK iz gy e =4 4 Trouc =Y A freu
FCLK 1 TCLK Z [BIf#4E —E AN = &, w[#R4E DQS ) DLLSTEP
{EFT WSTEP {EHi AL R .
imAREE
4-42 OSERS_MEM O R=EE
D7~-D0 ————)
TX3~TX0 ———)
TCLK —— > QO
oLk OSER8_MEM | » o1
PCLK
RESET — ™
IRONTE
%% 4-42 OSERS8_MEM #xON43
s 4 I/O Eiipu
D7~D0 Input OSER8_MEM ##i#i N5 5
TX3~TX0 Input it TRI-MDDRX4 774 Q1
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44 /0 o
TCLK Input ?éﬂl;ﬁéxﬁ%, K H DQS BHLUK DQSWO &f
FCLK Input U R N RS
PCLK Input ER R PN RS
RESET Input R EAMANGE S, FETAR
Qo0 Output OSER8_MEM ## i 155
o Output OSER8_MEM z#ﬁﬁ%ﬁ%ﬂiﬁﬁfﬂf 7 Efiiﬁé Qo
Fri&f) IOBUF/TBUF (1) OEN {55, &7,
SRNAR
2% 4-43 OSER8_MEM £¥1 /43
ZH 4 B VG BME iR
Q1 % B el A
® 1'00: #ils LAY
TXCLK_POL 1'b0, 1'b1 1'b0 H
® 1'b1: Hudls R
H
TCLK RiFk+E

® "DQSW": >kH DQS
L) DQSWO;
® DQSW270" kH
DQS 1)
DQSW270
OSER8_MEM %4
d_up0/1 I 5% F 45
® ‘'false":d_up1 Lt
HWL "false", "true" "false" d_up0 $#ar—14 A
s
® "true":d_up1 Al
d_upO B} JFAE A

TCLK_SOURCE | "DQSW","DQSW270" | " DQSW "

FEREA
® QO 7 HB:%EH;: OBUF/IOBUF/TBUF, £t IODELAY Hibiid 5 Higy
N 1 Dl

Q1 T i%EH: QO Fri%ff) IOBUF/TBUF (¥ OEN {545, & =;

TCLK &3k H DQS #ibk ) DQSWO0 5 DQSW270, it & %} i 12

RiERIE
Verilog ik :
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OSER8_MEM oser8_mem_inst(
.Q0(q0),

.Q1(q1),

0(d0),

.D1(d

(

(

o

o
N -
-

.TX3 (tx3),
.TCLK (tclk),
.FCLK (fclk),
.PCLK (pclk),
.RESET (reset)
);
defparam uut. HWL ="false";
defparam uut. TCLK_SOURCE ="DQSW";
defparam uut. TXCLK_POL=1'b0;
Vhdl #i4k.:
COMPONENT OSER8_MEM
GENERIC (
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;
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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 (
HWL=>"false",
TXCLK_POL=>'0',
TCLK_SOURCE=>"DQSW"

PORT MAP (

Q0=>q0,
Q1=>q1,
D0=>d0,
D1=>d1,
D2=>d2,
D3=>d3,
D4=>d4,
D5=>d5,
D6=>d6,
D7=>d7,
TX0=>tx0,
TX1=>tx1,
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TX2=>tx2,

TX3=>tx3,

TCLK=>tclk,

FCLK=>fclk,

PCLK=>pclk,

RESET=>reset
);

4.4 FERTRBR

4.4.1 IODELAY

UG304-1.1

RENE

IODELAY (Input/Output delay)fir N ZE0, & 10 Bk pr e & i — A
AT 2 FE ZE IS BT
IheesnA

Arora V #83 FF IODELAY Fidk, SILift 256 (0~255) FhiEiRfd
B, BRI A1 ZK 12.5ps. IODELAY AJ FH T 10 32 45 1 3 12 48 1)
B NFTH IERT . 10 H[F) IODELAY X 4%~ IDELAY F1 ODELAY, 4351 H

F input logic 1 output logic. ZEF delay code 5 =FiE AT E: &
B, B BERAE.

i O~ E
4-43 IODELAY O~ EE

DLYSTEP —{— » DO
DI —»
IODELAY
SDTAP ——» - » DF
VALUE —»
im O 48
%% 4-44 IODELAY #O145
A4 I/O i
DI Input | FdEEI NG S
g 5 ‘;ég EH -/I-F- s
SDTAP Input E%Jbuﬁ% ZER DK
o 0: JNEFSLER
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i 144 110 Eitipo
o 1. FAELERS
VALUE Input \/@EL;;E ;ﬂg%?ﬁﬁﬁb?&%%ﬁﬁﬂﬁ, BNk 5 —
DLYSTEP[7:0] Input | Zhas ZEM (A
DO Output | EHH{E S
DF Output | frth bR Az
SHNE
%z 4-45 IODELAY &8+ 4A
44 W Y NN E ik
C_STATIC_DLY | 0~255 0 E6ASTIE I 1K 1
DYN_DLY_EN | “FALSE’/’TRUE” | “FALSE” | ZhA R fe
ADAPT_EN “FALSE’/’'TRUE” | “FALSE” [ 3 AR Ak A il
[FigHlE
Verilog k.
IODELAY iodelay_inst(

.DO(dout),

.DF(df),

.DI(di),

.SDTAP(sdtap),

VALUE ((value),

.DLYSTEP(dlystep)

);
defparam iodelay_inst.C_STATIC_DLY=0;
defparam iodelay _inst.DYN_DLY EN="FALSE”;
defparam iodelay_inst. ADAPT_EN="FALSE”;
Vhdl #i4k.:
COMPONENT IODELAY
GENERIC (C_STATIC_DLY:integer:=0;
DYN_DLY_EN:string:="FALSE”;
ADAPT_EN:string:="FALSE”
);
PORT(
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);

DO:OUT std_logic;
DF:OUT std_logic;
DI:IN std_logic;
SDTAP:IN std_logic;
VALUE:IN std_logic;
DLYSTEP:IN std_logic

END COMPONENT;
uut:IODELAY

GENERIC MAP (C_STATIC_DLY=>0,
DYN_DLY EN=>"FALSE”,
ADAPT_EN=>"FALSE”

)
PORT MAP (
DO=>dout,

DF=>df,

DI=>di,

SDTAP=>sdtap,

VALUE=>value,

DLYSTEP=>dlystep

)i
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IP A H

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

5.1 IP fic 2

7t IP Core Generator Jti ', X{# “DDR”, # i DDR 1] “IP
Customization” % I, %% I+ “General”. “Options” Bt B HEF i ]
EoRHER, W 5-1 B,

5-1 DDR B4 IP Customization & %54

& 1P Customization 7 x
DDR &
General
Device: |GW5A—138 | Device Version: |B |
Part Number: | GWSA-LV138GW349ES | Language: Verilog -
File Name: |gowin_ddr | Maodule Name: |Gowin_DDR |
Create In: |E:\fpga_projer:t\gowin_ddr |
Options
e |20 -
DDR Mode: |Input hd
5] 1] e Data Width: I:I
Ratio: 2 -
— D Reset
Input IODELAY
[] Enable Input IODELAY
Delay Mode: Dynamic
Delay Step: 0 S
Qutput IODELAY
v
Cancel

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

Device: w/xCACE 1) Device 13 5

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

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

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

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

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

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

Options it EHE: Options BLEMEH T-H F H & XL E IP, Options it &
HELN & 5-1 Fiow o

DDR Mode: At DDR #:, B#EHA “Input”. Hid “Output”.
=2 “Tristate”fIX A “Bidirectional ”, A] £E A7 M5k 3 PY Fh =

Data Width: fit & DDR FI%HE 56 5, CHRFHIVER 2 1~64
Ratio: fit & DDR ¥ # g tb{l, f4% 2,4,7,8,10,14,16,32

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

Enable Input IODELAY: [t & DDR & 75 F %y A\ ZE i A b

- Delay Mode, i # Delay #5, “Dynamic” F~ffiH
|IODELAY H 3 AL D%, “Static” F~fi i IODELAY
HEARPIIE N 2%k, “Adaptive” Foxfli ] IODELAY 1 id&
9L T SiE I A5 4

- Delay Step, HEFHS LR K204, VUl 0~255
Enable Output IODELAY: it & DDR & 75 {3 FH %y Hi ZE i AR B

- Delay Mode: i # Delay #5, “Dynamic” F~ffiH
|IODELAY H 3 AL D%, “Static” F~fff IODELAY
HE AT 4k, “Adaptive” #oxfli ] IODELAY I id&
AL RS Pi

- Delay Step: EFREASHRLER K254, Yol 0~255

Use CLKDIV: {fifgiKisiih CLKDIV, X 4h{E 5 folk 174y
4, Ratio Jy 2 B ANRE A%

Uiy 7R AE B 3 s HE P 7 IP Core FURL B 45 RnBIHER, i
5-1 P
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5.2 IP & 32

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

PLERINBC BB AT 41

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

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

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

b

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