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Bic, X 2% AT DAKE 2 FE 2% BLVDS Fay i briE,  HAMNSSUCH M & 3-4 fiw.

7(127)
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[ 3-4 BLVDS ILE %
A
2.5V 2.5V
80ohm
16mA TS TS <"16mA
& £
) o L
— = o
-~ 3 9
‘ 25V =8 E 2.5V ’
80ohm l S ] l 80ohm
16mA >—e—A/\/\ o> Y e o <16mA
‘ 2.5V 2.5V ’
80ohm 80ohm
f 16mA >—o—N\/\/\— AN\ ——e<16mA T
‘ 2.5V 2.5V ’
800ohm 800ohm
16mA AVAVAY AVAVAY 16mA
+ +

3.5 GPIO i B

Al = YR A Floorplanner X GPIO Ay B . EHEHITRE,
AT LA E X CST SCHERsLT. FHxt CST SCAFSZ R B L) AR EgH A

M.

3.5.1 &

Xt GPIO BEATYIEAL B BUE .«

I0_LOC "xxx" H4 exclusive;
3.5.2 IR

9 GPIO ¥ & H -V Frift.

IO_PORT "xxx" 10_TYPE=LVCMOS18D;
3.5.3 WEBhEES

Syt A BSOSl e
|IO_PORT "xxx" DRIVE=12;
3.5.4 FTHIIER
wE ETFhifR, HrUP: EF; DOWN: F#i; KEEPER: HZ{#
Ff: NONE: =
|O_PORT "xxx" PULL_MODE=DOWN;

355 &EHFE
K GPIO WE S %R, BEAT LK [ 43 Bt il LUK [ 3 2% BE
R

UG304-1.3.1 8(127)
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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 PLHCEE BH
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/ ThiiaE

SCFE LA/ FhrR R E, DRI SI I EASFEE Ean S ke sy, 4246
MEDIUM. WEAK #1 STRONG £

IO_PORT "xxx" PULL_STRENGTH=MEDIUM;

UG304-1.3.1 9(127)
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3.6 GPIO Jif

3.6 GPIO [EiE

|O Buffer, BAZAFIhAE. WRIGARIIRE, w70y buffer. Bl
LVDS (ELVDS) F1E LVDS (TLVDS).
3.6.1 IBUF
[RENH
IBUF(Input Buffer), #iA\Znfas.
ImOREE
3-5 IBUF in O~ EE
| ——» IBUF —» O
Im /T 4A
3 3-1 IBUF S50 /143
Ui I I/O it
I Input BN E S
o) Output PG/ T K =he)
[REBIE
Verilog .
IBUF uut(
.0(0),
(1)
);
Vhdl 4t
COMPONENT IBUF
PORT (
O:0UT std_logic;
I:IN std_logic
);
END COMPONENT;
uut:IBUF
PORT MAP(
0=>0,

UG304-1.3.1
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3.6 GPIO Jif

I=>1
);
3.6.2 OBUF
[RiENT4A
OBUF(Output Buffer), %2z 8.
im O n=E

[# 3-6 OBUF & O~ =E

| —» OBUF |—»

ImON4E
% 3-2 OBUF 2O 48

Uity 1 I/O

ik

I Input

NG5

0] Output

s

FEiEHIE
Verilog 4k :
OBUF uut(

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

[=>I

UG304-1.3.1
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3.6.3 TBUF
[RENER
TBUF(Output Buffer with Tristate Control), =ZZzshgs, {KHFA
HE o
im O REE
& 3-7 TBUF sg A~ EE

OEN ——»
| TBUF —>o0
Im /T 4A
%2 3-3 TBUF is O/ 48
Ui I I/O it
| Input EE N RS
OEN Input it = fReE S
0 Output B ES
[REGIHE
Verilog #i4k.
TBUF uut(
.0(0),
A(1),
.OEN(OEN)
);
Vhdl #i4k.:
COMPONENT TBUF
PORT (
O:0UT std_logic;
I:IN std_logic;

OEN:IN std_logic

UG304-1.3.1 12(127)




3 i A\ i 17

3.6 GPIO Jif

END COMPONENT;
uut: TBUF

3.6.4 IOBUF

JRIBNTA

PORT MAP(
0=>0,
I=>I,

OEN=> OEN

IOBUF (Bi-Directional Buffer), X[z ds. 4 OEN s PR, fE
NEIANGZ TR OEN NKHESFER, 1EAHH gt a .

i O~ EE

[# 3-8 IOBUF imAR=E

OEN —» +—» |0
| IOBUF o
w9 4R
%% 3-4 IOBUF 5O+ 43
viig I/0 Py
I Input BN
OEN Input Wi =S ARG S
(o] Inout WANfHE S, .
o) Output HiEmHES
[RiEHlE
Verilog #i4k.
IOBUF uut(
.0(0),
10(10),
A(1),
.OEN(OEN)
);
Vhdl #i4k.:

UG304-1.3.1
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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
[FENER
LVDS Z/7#iA\: TLVDS_IBUF.
TLVDS_IBUF(True LVDS Input Buffer), 2% NSz 48 .
imOREE
3-9 TLVDS_IBUF in A~ =E

| —»t
B | TLVDS IBUF[— > O
w9 4R
% 3-5 TLVDS_IBUF #5143
rim /0 £
| Input ZEEIN A5 S
B Input ZEP I B ui(s 5
o) Output R E s
[RiERIL
Verilog #4k.

UG304-1.3.1 14(127)
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3.6 GPIO Jif

TLVDS_IBUF uut(

);

.0(0),

1),
IB(IB)

Vhdl #4k :

COMPONENT TLVDS_IBUF

PORT (
O:0UT std_logic;

);

I:IN std_log

ic;

IB:IN std_logic

END COMPONENT;
uut:TLVDS_IBUF

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

);

3.6.6 LVDS Ouput Buffer
[RENER
LVDS %74t 7 AWiRl: TLVDS_OBUF Al ELVDS_OBUF.
TLVDS_OBUF(True LVDS Output Buffer), B2 %45 as.
ELVDS_OBUF(Emulated LVDS Output Buffer), M2 34 i 25

UG304-1.3.1

#o

i A REE

3-10 TLVDS_OBUF/ELVDS_OBUF ix O~=E

TLVDS_OBUF/+—® O
I~ ™ELvDs oBUF | »
IwOT4R
%% 3-6 TLVDS_OBUF/ELVDS_OBUF #0148
Uit [ I/O iR
I Input HIRmNGES

15(127)
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3.6 GPIO Jif

AN I/0 g
OB Output B Ui 2 3 i A5 5
0 Output A Z A s S
[RiEHIE
gl —
Verilog %4k :
TLVDS_OBUF uut(
.0(0),
.OB(OB),
1)
);
Vhdl #i4t.:
COMPONENT TLVDS_OBUF
PORT (

O:0OUT std_logic;
OB:OUT std_logic;
I:IN std_logic
);
END COMPONENT;
uut:TLVDS_OBUF
PORT MAP(
0=>0,
OB=>0B,
[=> |
);
72y 1/
Verilog #i4k.
ELVDS_OBUF uut(
.0(0),
.OB(OB),
(1)
);
Vhdl 4k

UG304-1.3.1
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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
[FENER

LVDS =224 4ith 4 Wik TLVDS_TBUF Al ELVDS_TBUF.
TLVDS_TBUF(True LVDS Tristate Buffer), EZ/r =& Ma, (KH

PAERE -

ELVDS_TBUF(Emulated LVDS Tristate Buffer), #ilZ% 5> =2

& IRHTERE .

im O~ E

3-11 TLVDS_TBUF/ELVDS_TBUF iz O ~EE

OEN ——» TLVDS_TBUF/+—®» O

| ——»| ELVDS_TBUF . —» OB

w9 4R
%% 3-7 TLVDS_TBUF/ELVDS_TBUF i O+43
AN /0 g
I Input BN
OEN Input B = SRR S
OB Output B i 2 3 A5 5
0 Output Al Z 5 G S
[RiERIL
g —
Verilog ifk.:

UG304-1.3.1
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3.6 GPIO Jif

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

UG304-1.3.1
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3.6 GPIO Jif

I:IN std_logic;
OEN:IN std_logic
);
END COMPONENT;
uut:ELVDS_TBUF
PORT MAP(
0=>0,
OB=>0B,
I=>1,
OEN=>0OEN
);
3.6.8 LVDS Inout Buffer
BB B

LVDS Z 40 N 4 HFiFl: TLVDS_IOBUF FI ELVDS_IOBUF.

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

FIE M S 2% o

ELVDS_IOBUF(Emulated LVDS Bi-Directional Buffer), #4745 3]
Zihas, = OEN AR ePHS, (EABHLZE DA LM ; OEN MR T

I, AR RN ZE 7t G2 ol 2%

i A REE
3-12 TLVDS_IOBUF/ELVDS_IOBUF i (IR &

——» O
+-t—>» |0

OEN —— TLVDS_IOBUF/

| — | ELVDS_IOBUF
-<«—>» OB

w9 4R

%% 3-8 TLVDS_IOBUF/ELVDS_IOBUF i 01143
AN 1/0 g
| Input VG DN RS
OEN Input Wit =8MdReE T
o) Output HimHES
OB Inout B ¥ 22 43 i N\ A
10 Inout A i 25 S N

UG304-1.3.1
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3.6 GPIO Jif

[REBIE
Verilog 4k,
ELVDS_IOBUF uut(
.0(0),
10(10),
.1OB(IOB),
A(0),
.OEN(OEN)
);
Vhdl i1k
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_I0BUF
PORT MAP(
0=>0,
10=>10,

IOB=>10B,
[=> I,

OEN=>0OEN

3.6.9 MIPI_IBUF
[RIBNR

MIPI_IBUF(MIPI Input Buffer )& Wt T/ERE: HS AR LP XX

AR, Horb HS S Hr sl B AL &

TheesiE

MIPI_IBUF >Z#F LP . HS #:, 10, I10B #%#:%| pad.

LP #xl: SZHpx A, OENRHFRF, | %A 10 NiH; OEN mH
EiF, 10 NN OL N ; OENB K, 1B A% IOB Ak ;

UG304-1.3.1
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OENB & H.~Firt, 10B A\ OB Hfi .
HS #:0: 10, I0B NZESHIN, OH A%, I HSREN % il 2 i
FLFH, HSEN 4] HS B ff fE .
wORERE
3-13 MIPL_IBUF # [0 ~EE
=™ OH
IB ———» oL
OEN MIPI_IBUF OB
OENB — P 0
HSREN ——»
HSEN ———p» 10B
wmONE
%% 3-9 MIPI_IBUF #0443
A I/O ik
I Input LP #0R, OEN fiCHL T | 5N o
IB Input LP #30~, OENB & H i 1B NfiA.
HSREN Input HS AR 42 il 4 iy FELFH
HSEN Input e HS iz
OEN Input LP AT S AN i =S8 hiE 5
OENB Input LP B0 N b =SS 5
OH Output HS B M HdE i s 5
oL Output LP 30, OEN mH Pt OL A o
OB Output LP #30F, OENB & Hi Tt OB Mt
® | P, OEN{KHEFH 10 A¥it, OEN &
10 Inout T 10 NEIN
® HSHIF, 10 NN,
LP 5 F, OENBfkH“Fi IOB i, OENB
OB Inout 1 LTI 10B A # N
® HSHAF, I0B NN
REGHE
Verilog #i4k.
MIPI_IBUF uut(
.OH(OH),
.OL(OL),
.OB(OB),
10(10),
UG304-1.3.1 21(127)
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.10B(IOB),
A(0),
IB(IB),
.OEN(OEN),
.OENB(OENB),
.HSEN(HSEN),
.HSREN(HSREN)
);
Vhdl i1k
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: MIPI_IBUF
PORT MAP(
OH=>0OH,
OL=>0L,
OB=>0B,
10=>10,
IOB=>10B,
[=>I,
IB=>IB,
OEN=>0OEN,
OENB=>0OENB,

22(127)
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HSEN=>HSEN,
HSREN=>HSREN
);
3.6.10 MIPI_OBUEF_A
[RiENAR

MIPI_OBUF_A W TAERA: HS B LP Bz,
MIPI_OBUF_A(MIPI Output Buffer), MIPI #iHiZZsh2%, 24 MODESEL
R HCAPE, AER(HS)MIPI midf 4% : 24 MODESEL KSR,
YER(LP)MIPI K T AES i H 2 ph 28
!
GW5A-138B. GW5AS-138B. GW5AST-138B. GW5AT-138B. GW5AT-75B #s AN 7
MIPI_OBUF_A.

wmAREE
3-14 MIPI_OBUF_A #gOEE

MODESEL—>
| — t——>> O
B > MIPI_OBUF_A | I,
IL——>
i A T48
£ 3-10 MIPI_OBUF_A i [ONM43
i /0 Eiia
I Input HS BT A sl N5 5
IB Input LP #:0F B wii i AN{E 5
IL Input LP 0T A s N5 5
MODESEL Input IS S, HS B LP #3,
SRR A S H30ON A 40
OB Output Bim#dE i H{ES, HS B T N B Z0H
H, LP AU B Himdi .
[FigHlE
Verilog fifk.:
MIPI_OBUF_A uut(
.0(0),

UG304-1.3.1 23(127)
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.OB(OB),
A(0),
IB(IB),
AL(IL),
.MODESEL(MODESEL)
);
Vhdl i1k
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

3.6.11 MIPI_CPHY_IBUF
[RIBNR

MIPI_CPHY_IBUF(MIPI CPHY Input Buffer )5 Pifh T/EfX: HS i
NN LP X o

TheesiE

MIPI_CPHY_IBUF % # LP . HS # =z, i=xf 10 41k, 100,
IOB0O, 101, 10B1, 102, 10B2 %43 pad.

LP #ix: SZHEXA, OENLHLSERT, 10/11/12 %\ 100/ 101/ 102 4

UG304-1.3.1 24(127)
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FiH; OEN miHL~Fif, 100/ 101/102 Jy%i A\ OLO/ OL1/ OL2 ki ;
OENB {[KHL-FI5f, 1BO/ IB1/1B2 % A 10BO/ I0B1/ 10B2 Hffitt; OENB
= HFIES,  10B0/ 10B1/ 10B2 Jy%ii A OBO/ OB1/ OB2 Jy%iti .

HS #i5: 100. I0B0, 101. I0OB1, 102. I0B2, HNZE/ N,
OHO, OH1, OH2 N#iH:, Mt HSEN % HS i #i ft .
E!

GW5A-138B. GW5AS-138B. GW5AST-138B. GW5AT-138B. GW5AT-75B 28 fFASCHF
MIPI_CPHY_IBUF.

im0~ EE
3-15 MIPI_CPHY_IBUF # [ 7<&E

— OHO
—— OLO

10 > ——» OBO
—» OH1
18O +——» OL1
1 —™ l— » oBI1
Bl —— — OH2
—— OL2

12—
MIPI_CPHY_IBUF » OB2

B2 —»

+ [€—» 100
- [—» |0BO
+|[4—» |01
HSEN ————»>| - [+—» |OB1

OEN >
OENB — ¥

+ [—» 02

. |[4—» |OB2

wmOMT 48
£ 3-11 MIPI_CPHY_IBUF #1143
i /0 Rk
0, 11, 12 Input LP #:0F, OENRH-FIS 10, 11, 12 %A .
:gg’ B | input LP i, OENBILHLFI 1BO, IB1, IB2 4N
HSEN Input ffifE HS Hx
OEN Input LP M A iyt =4S S
OENB Input LP #E M A it = A4S S
OHO, N g L e
OH1, OH2 Output HS B N EdE S S
OLO.OL™. | Output | LP Hist F, OEN i Tt OLO, OL1, OL2 Jyffit .
OBO, " I o
OB1 o2 | Output | LP BT, OENB & il OBO, OB1, OB2 Jfiiit:-
100. 101 ® PR T, OEN{KHFH 100, 101, 102 Jy¥it,
02 | Inout OEN & F it 100, 101, 102 AN

® HS#HXF, 100, 101, 102 KA.
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Uity [

I/0 ik

I0B2

I0BO,
I0B1,

e |P#i:{F, OENB &H F-if 10BO, IOB1, I0B2 /N
Inout ¥iH, OENB & HFi I0BO, I0B1, IOB2 K#i A\ ;
® HSH:ixX ', I0BO, IOB1, IOB2 M.

[RigHlE
Verilog i1k,
MIPI_CPHY _IBUF uut(

);

.OHO(OHO),
.OLO(OLO),
.OB0(OBO),
.OH1(OH1),
.OL1(OL1),
.OB1(OB1),
.OH2(0OH2),
.0L2(0L2),
.OB2(0B2),
.100(100),
.10BO(I0BO),
101(101),
10B1(I0B1),
102(102),
10B2(10B2),
10(10),
1BO(IBO),
11(11),
1B1(1B1),
12(12),
1B2(1B2),
.OEN(OEN),
.OENB(OENB),
HSEN(HSEN)

Vhdl #4L.:

COMPONENT MIPI_CPHY_IBUF

UG304-1.3.1
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PORT (
OHO, OH1, OH2:0UT std_logic;
OLO, OL1, OL2: OUT std_logic;
OBO0, OB1, OB2:0OUT std_logic;
100, 101, 102:INOUT std_logic;
IOBO, IOB1, I0OB2:INOUT std_logic;
10, 11, 12:IN std_logic;
IBO, 1B1, IB2:IN std_logic;
OEN:IN std_logic;
OENB:IN std_logic;
HSEN:IN std_logic
);
END COMPONENT;
uut: MIPI_CPHY_IBUF
PORT MAP(

OHO0=>0HO,
OL0=>0L0,
OB0=>0B0,
100=>I00,
I0B0=>I0B0,
10=>10,
IBO=>IBO,
OH1=>0H1,
OL1=>0L1,
OB1=>0B1,
101=>101,
IOB1=>10B1,
1=>I1,
IB1=>IB1,
OH2=>0H2,
OL2=>0L2,
0OB2=>0B2,
102=>102,
I0B2=>|0B2,
[2=>|2,
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IB2=>IB2,
OEN=>OEN,
OENB=>0OENB,
HSEN=>HSEN
);
3.6.12 MIPI_CPHY_OBUF
[RENER
MIPI_CPHY_OBUF A Wt TAE#E: HS B LP .

MIPI_CPHY_OBUF (MIPI CPHY Output Buffer), =%} 10 4/&. 4
MODESEL A HiFi, {E(HS)MIPI CPHY 74 th 22 ph 4, 4
MODESEL A& B P, 1 J9(LP)MIPI CPHY 1% ShEE A i 22 wh 52 ,

E!
GW5A-138B. GW5AS-138B. GW5AST-138B. GWH5AT-138B. GWHAT-75B #8441+
MIPI_CPHY_OBUF.

i O~ EE
[ 3-16 MIPI_CPHY_OBUF i O~ &E

—» 00
10 — >
———» OBO
IBO ———
ILO ———»] — O1
|1 —> ———» OB1
Bl ——» L > o2
IL1 ———p OB2
12—
B2 MIPI_CPHY_OBUF + le—» 100
L2 — - |[— I0BO
+ [¢—» |01
OEN - [4—» |OB1
OENB — P N 02
MODESE L —— - |[—» |OB2
VCOME — |
wON4A
%% 3-12 MIPI_CPHY_OBUF i OAN+43
Uity 1/O Hiik
0, 11, 12 Input HS #30F A BRI [E =
IBO, IB1,1B2 | Input LP 15T B i # i A5 5
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AN /0 g
ILO, IL1, IL2 Input LP BT A s N &
MODESEL Input PSS, HS 3 LP ik
VCOME Input I HEMRES, mETFAEK
00, 01, 02 Output LP # T A Bsiiii
OB o | Output LP % F B i
e LP 1<;=;itj, OEN fiGH PR 100, 101,
00,101, | jpgy T
® HSHiXF, 100, 101, 102 %4> A bt
t
® LPHLXF, OENB i Pt I0BO,
® HS#Hi:XF, 10BO, IOB1, I0B2 }y%4> B
iy HH
[FigHlE
Verilog #i4k.
MIPI_OBUF_A uut(
.00(00),
.OB0(OBO0),
.01(01),
.OB1(0B1),
.02(02),
.OB2(0B2),
10(10),
.1BO(IBO),
JILO(ILO),
11(11),
1B1(1B1),
AL1(ILT),
12(12),
1B2(IB2),
IL2(IL2),
.100(100),
.I0B0(I0BO),
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101(101),
10B1(10B1),
102(102),
10B2(10B2),
.OEN(OEN),
.OENB(OENB),
.VCOME(VCOME),
.MODESEL(MODESEL)
);
Vhdl #i4k.:
COMPONENT MIPI_OBUF_A
PORT (
00,01,02:0UT std_logic;
OB0,0B1,0B2:0UT std_logic;
10,11,12:IN std_logic;
IBO,IB1,IB2:IN std_logic;
ILO,IL1,IL2: IN std_logic;
OEN,OENB: IN std_logic;
VCOME : IN std_logic;
MODESEL:IN std_logic
);
END COMPONENT;
uut: MIPI_OBUF_A
PORT MAP(
00=>00,
OB0=>0B0,
01=>01,
OB1=>0B1,
02=>02,
OB2=>0B2,
10=>10,
IBO=>IBO,
ILO=>ILO,
1=>1,
IB1=>IB1,
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3.6 GPIO Jif

IL1=>IL1,

12=>12,

IB2=>IB2,
IL2=>IL2,
OEN=>OEN,

OENB=>0OENB,
VCOME=> VCOME,
MDOESEL=>MODESEL

3.6.13 I3C_IOBUF

UG304-1.3.1

[RiENE

I3C_IOBUF & #HFh T/ER: Normal #ixUA1 I3C 1,
I3C_IOBUF( I3C Bi-Directional Buffer), 13C X[ ZE#s, 4

MODESEL Jy sy, EJ9 13C XA 2t : 24 MODESEL JyfikHi-1-

I, AR X 2 4%

i O~ E

[# 3-17 I3C_IOBUF i AR EE

MODESEL ——» ——» O
I3C IOBUF
| ———— - —p 10
IwmONT4E
% 3-13 I3C_IOBUF i O+43
S I/0 ik
| Input BN E
10 Inout WNFHAES, XA
MODESEL Input i%ﬁiz"é%%%, Normal ## 3 a¥ 13C #&
o) Output Hmb(s 5
FigH1it
Verilog ik :
I3C_IOBUF uut(
.0(0),
10(10),
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3.6 GPIO Jif

(1),
.MODESEL(MODESEL)
);
Vhdl #i4k.:
COMPONENT I3C_IOBUF
PORT (
O:0UT std_logic;
IO:INOUT std_logic;
I:IN std_logic;
MODESEL:IN std_logic
);
END COMPONENT;
uut: I3C_IOBUF
PORT MAP(
0=>0,
10=>10,
[=>1,
MDOESEL=>MODESEL
);
3.6.14 ELVDS_IOBUF_R

FENA

ELVDS_IOBUF_R(Emulated LVDS Bi-Directional Buffer with dynamic
ODT), AU Z7r3hA ODT A [A S 45 -

A REE

3-18 ELVDS_IOBUF R iz REE

OEN ——»] > 0

| — > ELVDS_IOBUF_R+<—> 10

RTEN ——»

-<—» |OB

UG304-1.3.1
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ImOT4E
% 3-14 ELVDS_IOBUF_R %O /43
i /0 ik
I Input BIERNG=
OEN Input i =R E S
RTEN Input ALfE ODT HfH
[o) Inout A i ZE A N F U]
IOB Inout B i 22 - Nl XAl
o) Output B (ES
[RigHIL
Verilog itk
ELVDS_IOBUF_R uut(
.0(0),
10(10),
.10B(10B),
A1),
.OEN(OEN),
.RTEN(RTEN)
);
Vhdl %4k, :
COMPONENT ELVDS I0BUF_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;

);

END COMPONENT;
uut:ELVDS_IOBUF_R
PORT MAP(
0=>0,
10=>10,
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|0B=>I0B,
|=> I,
OEN=>OEN,
RTEN=>RTEN
);
3.6.15 TLVDS_IBUF_ADC

[RiENA

TLVDS_IBUF_ADC , EZ/rMNZEhE, F1 ADC BB & MM, *
E53)L ADC 3N R YR IEFE TN RE -

B
£ 3-15 TLVDS_IBUF_ADC i& 88
Kk EY s
GWS5AT B it GW5AT-138
=3 GWS5AST B it GW5AST-138
GW5A GW5A-25
mOREE

3-19 TLVDS_IBUF_ADC i AR=EE

| ——»
IB—— TLVDS_ IBUF_ADC
ADCEN ——»
A48
%% 3-16 TLVDS_IBUF_ADC i O 48
i 1 /0 ik
| Input ZES N A iS5
IB Input ZEArEIN Bufs 5
ADCEN Input ADC & ERefE 5
[RigHlE
Verilog #i{k.:
TLVDS_IBUF_ADC uut(
.ADCEN(ADCEN),
IB(IB),

10
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);
Vhdl #i4k.:
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,

[=>I
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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
HAES FWAES AfES L= HE S =S HE ).

Kl 4-1 s = 344 Arora V FPGA 7 i A HH % 8 (4 50 380
4-1 INEHIZ RN REE - WS

| OTMUX
| >

|

er| TRIREG >

|

| GND —»

| t

| » OSER | QO "

|

|

: ISI
1D > OREG

|

|

|

| \

| P 5

IDELMUX

| |
| |
| |
| |
| |
I |-

0 [ ) |
[ » IREG [ > Q '
| |
, IODELAY !
| |
| |
| |
| |
| |
| |
| |
|

» IDES [ > Qo-Qm

HNIZ 4
YE!
Cl N GCLK i Nf5 5, Afei&EH:% Fabric; DI B4 A\ % Fabric.
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4.1 SDR &=

i N 2 SR SDR A, Rt AT A48 (IREG). fiiH 7 a%
(OREG) =& #H|Z1i%s (TRIREG), HINRER 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 .

mOREE
& 4-3 DFFSE O~ =&

b
Ck—— >
SET — ) DFFSE > Q
cE >
w48
£ 4-1 DFFSE #5043
Ui 11 44 /0 E{iiba
D Input EAE T N RS
CLK Input PN EREs
SET Input FSEAMES, R FAR
CE Input R ERes
Q Output HmHEs
SENAR
%% 4-2 DFFSE 88 N4
ZH 4 B TE NN E iR
INIT 1’b1 1’b1 DFFSE #¥Ji{E
[RiEHL
Verilog fifk.:
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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 -

UG304-1.3.1

38(127)




4 S N 125

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 Eitipa
D Input B NG 5
CLK Input PN EREs
RESET Input FLEAES, S PEK
CE Input B RE S 5
Q Output et fE S
SHNE
#% 4-4 DFFRE 28 "+43
ZH 4 B YE NN e filiik
INIT 1’b0 1'b0 DFFRE #4618
BRI
Verilog k.
DFFRE instName (
.D(D),
.CLK(CLK),
.RESET(RESET),
.CE(CE),
.Q(Q)

);

defparam instName.INIT=1"b0;
Vhdl $i{k.:

COMPONENT DFFRE

UG304-1.3.1
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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

UG304-1.3.1
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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
%R 4-6 DFFPE 2348
ZH 4 A YE BRMAE R
INIT 1’b1 1b1 DFFPE #J461{4
[REFIE
Verilog Bk
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 (

UG304-1.3.1
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4.1 SDR 5,

Q=>Q,

D=>D,

CLK=>CLK,
PRESET=>PRESET,
CE=>CE

4.1.4 DFFCE
[RiB4B

DFFCE(D Flip-Flop with Clock Enable and Asynchronous Clear) & -

THEAMR A ) D filk &, H

¥ O 7R R

4-6 DFFCE i OxEE

D —>

CLEAR ——|

S5 5 AT AN B E BETH RE

DFFCE | »Q
CLK ——»
CE —»
mONT A
%% 4-7 DFFCE #ON43
Ui 144 110 ik
D Input KNGS
CLK Input PN EREs
CLEAR Input FHIEEES, SHETAR
CE Input R ERes
Q Output BB ES
SRNE
%% 4-8 DFFCE #1148
ZH 4 Hy A o BE iR
INIT 1’00 1’b0 DFFCE #¥Iia14
FEiEfe
Verilog 4k

UG304-1.3.1

42(127)




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:OUT 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

UG304-1.3.1

DLCE(Data Latch with Asynchronous Clear and Latch Enable)& BA
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4.1 SDR 5,

mORERE
[& 4-7 DLCE i O REHE

DLCE > Q
G —7»
GE ——— >
w48
2 49 DLCE 35 O/T48
i 1 44 /0 EiiTpa
D Input BN G S
CLEAR Input AAEEET, BT A
G Input oREwES, s FaER
GE Input B m e s 5
Q Output G/ TR
SENAR
%% 4-10 DLCE &#/T48
¥4 BB TE BRMA iR
INIT 1’b0 1’b0 DLCE #4518
[RiEHlE
Verilog itk :
DLCE instName (
.D(D),
.CLEAR(CLEAR),
.G(G),
.GE(GE),
.Q(Q)

);
defparam instName.INIT=1'b0;

Vhdl 4L
COMPONENT DLCE

UG304-1.3.1

44(127)




4 Ny g g 4.1 SDR #iz,

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

D —

PRESET —>

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 S8+ 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;

UG304-1.3.1
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uut:DLPE
GENERIC MAP(INIT=>1")
PORT MAP (
Q=>Q,
D=>D,
G=>G,
GE=>GE,
PRESET =>PRESET
);

4.2 DDR ERHBNIZE

4.2.1 IDDR
[RENER
IDDR(Dual Data Rate Input), SZELXUEE 3 R 5N .
IheesaA

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 2B 4EE
CIK
= I t —oQ0
DFF
CLKD—l& DFFT |Q D
DFFT |2 D
D D
CIK
cik Q c
= DFFT |4 D PFET Qi
DFFNL |2 2
D
4-10 IDDR K FFE
1 2 3 4 5 8 7 8
cLK FLfF L F 1L F 1L fLf L4
0 o T T
Qo { Do_A ¥ Di_A ¥ Dza ¥ Daa X
Q1 { Doe ¥ DI BY DB ¥ D3B X
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mAOREE
[ 4-11 IDDR ¥ O x=E

CLK —» o = Q1
D —» > QO

IwOT 4R

3 4-13 IDDR AN

it 144 o] ik

D Input IDDR #3155
CLK Input MG 5

QO, Q1 Output IDDR #4540 155

EEFERL

IDDR [ 4 N\ D o] B35k [ IBUF, 5{% 53 IODELAY fEssk [
#it DO,

[REFIE
A LB S A S5
Verilog #i4k.
IDDR uut(
.Q0(Q0),
Q1(Q1),
.D(D),
.CLK(CLK)
);
Vhdl 4t
COMPONENT IDDR
PORT(
QO:0UT std_logic;
Q1:0UT std_logic;
D:IN std_logic;
CLK:IN std_logic
);
END COMPONENT;
uut:IDDR
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PORT MAP (
Q0=>Q0,
Q1=>Q1,
D=>D,
CLK=>CLK
);

4.2.2 IDDRC

[RiBH 4R

IDDRC(Dual Data Rate Input with Asynchronous Clear)5 IDDR Zgg
FAL, IR RN, RN G R P E A TR

Theesmik
IDDRC #&3%, % H B R 1E [F]— I b i 42t 45 FPGA 244 .
wmAREE

4-12 IDDRC A R~EE

CLK ———»

- » Q1
CLEAR —»| IDDRC

D —» QO
w9 4R
$2 4-14 IDDRC #0148
i 1144 /0 it
D Input IDDRC NG5
CLK Input RPN RS
CLEAR Input AEEERMANE T, mHETAR
Qo, Q1 Output IDDRC #5155
RN
IDDRC FI%diE4m AN D AT H#K H IBUF, 34t IODELAY ki | 3
i DO.
[FigHlE
A A E L4 S .
Verilog fifk.:
IDDRC uut(
.Q0(Q0),
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4.2 DDR 4 N2 4

Q1(Q1),
.D(D),
.CLK(CLK),
.CLEAR(CLEAR)
);
Vhdl #i4k.:
COMPONENT IDDRC
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
PORT MAP (
Q0=>Q0,
Q1=>Qf1,
D=>D,
CLEAR=>CLEAR,
CLK=>CLK

4.2.3 IDES4
[RIBNR

IDES4(1 to 4 Deserializer) iy 1 7 #2475 N 4 A0 47 4 H I fif f 2% .

Dhesaik

IDES4 #iX, SZEL 1. 4 HIEEd, f B AE R — N R At 4
FPGA &%, 7 ¥F CALIB %5 5z, MK EaE#AL—46, #
NPUR S, Bodatn B 5B AL T BRI R . CALIB -l e B an &l 4-13

Bt o

UG304-1.3.1
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[& 4-13 CALIB ;=R E

PCLK £ f | i) | f | $ | f | } ] [
P4 ¢ L4 L4 L ¢ L ¢ L 4 L ¢ L ¢ L & L 4 L+ L& L4 L+ [+
CALIB

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 o1

Q1 o1 52

Q2 D2 &=

o CLET G
!
%WJEEHC_}ALIB B IR T8 AN AL S, ATARYE T ER R, Hkeh e R TR T
Tecik RIA] 6

“H A -/, f = 2 f
PCLK @' i FCLK 34iigksg. POk Y2 T .
imAREE

4-14 IDES4 g O~ =E

D—» —— QO
FCLK —» | > Q1
PCLK —»| IDES4
CALIB——> > Q2
RESET —» — Q3
ImONT4R
%% 4-15 IDES4 i5 A1+
i 144 /0 ik
D Input IDES4 NG5
FCLK Input R I 5
PCLK Input ESEI RPN RS
CALIB Input Sﬁ%g;%‘ FT R AR, &
RESET Input ARG S, mETA R
Q3~Q0 Output IDES4 ¥i¥iE i 155
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4.2 DDR 4 N2 4

EREEAN
IDES4 [f1 54N D il H8:k H IBUF,
it DO.
EEHIL
A DAL SEBIAL SR 1 .
Verilog k.
IDES4 uut(
QO0(Q0),
Q1(Q1),
Q2(Q2),
Q3(Q3),
.D(D),
.FCLK(FCLK),
.PCLK(PCLK),
.CALIB(CALIB),
.RESET(RESET)
);
Vhdl #i4k.:
COMPONENT IDES4
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
PORT MAP (
Q0=>Q0,
Q1=>Q1,

UG304-1.3.1
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Q2=>Q2,
Q3=>Q3,

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

4.2.4 IDESS8
[RiENT4A
IDES8(1 to 8 Deserializer)Ay 1 7 T4\ 8 17 347 Hi A Al £f 35
IhaeER

IDES8 #3, SKBL1: 8 HhyFh, i e F —mehiamde fte
FPGA 245, Sy CALIB 1B th By, SRk Bl —fr, #
A \IRJE ot A 5 AL B BB AH )

PCLK i # t FCLK 4345k fPCLK :]/4 fFCLK .

iw A= E
[# 4-15 IDESS i O~ =&
> QO
D —» > Q1
FCLK ——» > Q2
PCLK —» |DESS _L gi
CALIB —» > Q5
RESET ——» ——» Q6
——» Q7
iw O 4R
7% 4-16 IDESS ix /T4
i 44 /0 it
D Input IDES8 £ N\ 155
FCLK Input RN G T
PCLK Input BN R N R
CALIB Input }C%A:LI% E;Eﬁ;;%% FH T R 8t 54 i
RESET Input S BAMANG S, mHEFAR
Q7~Q0 Output IDES8 ##ia i h 55
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4.2 DDR 4 N2 4

UG304-1.3.1

EEHEAN

IDESS [f1%dEs N\ D Al B33k [ IBUF, 5{% 53 IODELAY fEdsk |
it DO,

[RIEBIL
A DB H S S0
Verilog itk :
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 k..
COMPONENT IDES8

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;
D:IN std_logic;
FCLK:IN std_logic;
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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)y 1 K s AT %N 10 A7 3747 % Hi 1 e o
Ao
IhgesEid

IDES10 #5K, 2B 1: 10 F I, f 2 7e [F — N S g e gt 4y
FPGA &5 . 7Z#F CALIB %5 RNy, SN EdERAL—0, #
NG, BdEb S R AL BT BRI

PCLK i % 1 FCLK 44i3k3:  foo =15 Fro
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mAOREE
& 4-16 IDES10 #& RE=E

- » QO
- » 01

D——» > Q2
FCLK —» - » 03

PCLK——»| |IDES10 [ ™ Q4
——» Q5
CALIB ——»|

——» Q6
RESET —» ——» Q7
> Q8
—» Q9
wON4E
%% 4-17 IDES10 35 O9+48
A4 I/O ik
D Input IDES10 F s NE 5
FCLK Input iR PN et
PCLK Input ERRER TN RS
=5 e BRI, T
CALIB Input %{ALIB 59, HTIREmE SN, & FE
RESET Input SLEMBMNES, B TPE R
Q9~Q0 Output IDES10 £ dfim i 55
FEREA

IDES10 %4 A D 7l Rk H IBUF, 4:id IODELAY #ik 5
H¥H DO,

[RigHlE
A A E B4 S .
Verilog 4k.
IDES10 uut(
.Q0(Q0),
Q1(Q1),
.Q2(Q2),
.Q3(Q3),
.Q4(Q4),
.Q5(Q5),
.Q6(Q6),
Q7(Q7),
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.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
PORT MAP (
Q0=>Q0,
Q1=>Q1,
Q2=>Q2,
Q3=>Q3,
Q4=>Q4,
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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

FiEN4E

IVIDEO(1 to 7 Deserializer)}y 1 7 B2 ATHI N 7 AL HAT 4t B fR EF 2%
IhgesEid

IVIDEO B\, I 1. 7 #JFie, fanth Bl 7 A — I phid in iR ik as
FPGA B4 . SCHF CALIB i %4 &Iy, SAMKrhEaR#AL 2 60, #
frtkga, i 5 A0 a7 EaE AH F.

POLK i Hi FOLK 4pigi/: TP =135 feei
im A REE
4-17 IVIDEO i A=~=E

——» QO
D — ——> Q1
FCLK ——» > Q2
PCLK — IVIDEO | » 3
CALIB —» > Q4
RESET — ——» Q5
——» Q6
ImONT4E
£ 4-18 IVIDEO iz O/ 4R
¥ 11 44 1/0 Eiiipa
D Input IVIDEO #4415 5
FCLK Input R BARAAE T
PCLK Input ESE RPN RS
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4 I/O A
CALIB Input %AUBE%, FH T8 Bty B s i e,
AX o
RESET Input FUENMNES, EHTER
Q6~Q0 Output IVIDEO #i 4 s 5
A

IVIDEO Hy¥diEs N\ D Al H#E5k H IBUF, (43t IODELAY #Heik H
H¥d DO,

[RiEHIE
A DL 2 SE A 51
Verilog B4k
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 #i4k.:
COMPONENT IVIDEO

UG304-1.3.1

PORT(
QO:OUT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
Q4:0UT std_logic;
Q5:0UT std_logic;
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4.2.7 IDES16

UG304-1.3.1

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 (

QO0=>QO,
Q1=>Qf1,
Q2=>Q2,
Q3=>Q3,
Q4=>Q4,
Q5=>Q5,
Q6=>Q6,

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

)i

PCLK % f1 FCLK 4043515 Focu :]/8 Freuc )

IDES16(1 to 16 Deserializer)y 1 K HE AT 4N 16 A 3747 % Hi 1 e o

IDES16 #5K, LB 1: 16 H I, f i Ads e 5 — N e i in fe it 45
FPGA &5 . 7 ¥F CALIB %5 BRI, SN EHERAL—0,
BI5GB HORE 5 R A A o AH 1] .
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im A~ EE
[ 4-18 IDES16 s [~ E=E
Q0
—» Q1
Q2
03
—» Q4
——» Q5
D——»
> Q6
FCLK ———»
—» Q7
PCLK——» IDES16
——» Q8
CALIB —»
> Q9
RESET —»
—» Q10
Q11
—» Q12
——» Q13
Q14
——» Q15
¥ 948
% 4-19 IDES16 35 1 /43
i 11 4 10 ik
D Input IDES16 H i N{E 5
FCLK Input Epr R TN RS
PCLK Input E NG S
%‘ 5 ’ ] | ;ﬁ AI % Iﬁ ’ Té;_‘ T
CALIB Input %ALIB{ 5, AT ARmBEIENY, SBra
AXo
RESET Input SSRGS, mHE AR
Q15~Q0 Output IDES16 £ fiim i E5
EEAN

IDES16 %4 A D 7l Rk H IBUF, 54:id IODELAY #ibk 5

Hhmtt DO,
[RiEGIL

A LB SIS TE .

Verilog #4k.

IDES16 uut(
.Q0(Q0),
.Q1(Q1),
.Q2(Q2),

UG304-1.3.1
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UG304-1.3.1

);

.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)

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;
Q11:0UT std_logic;
Q12:0UT std_logic;
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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 (

Q0=>Q0,

Q1=>Qf1,

Q2=>Q2,

Q3=>Q3,

Q4=>Q4,

Q5=>Q5,

Q6=>Q¢6,

Q7=>Q7,

Q8=>Q8,

Q9=>Q9,

Q10=>Q10,

Q11=>Q11,

Q12=>Q12,

Q13=>Q13,

Q14=>Q14,

Q15=>Q15,

D=>D,

FCLK=>FCLK,

PCLK=>PCLK,

CALIB=>CALIB,

RESET=>RESET

);
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4.2.8 IDDR_MEM

UG304-1.3.1

[RiENT4A

IDDR_MEM(Dual Data Rate Input with Memory), =Z##7 memory ]
PSR ACITPE S 1PN
IhgEfid

IDDR_MEM % H B 78 [7]— i A iz i $ k45 FPGA 124,
IDDR_MEM TFE LA DQS ffi /], HH, ICLK %EH: DQS MitfE 5
DQSR90, HiR#E ICLK [l &0 ¥k £ d5 A\ IDDR_MEM; WADDR[2:0]i%
¥ DQS %155 WPOINT; RADDR[2:0]i#%#: DQS K H 55
RPOINT.

PCLK il ICLK iz 2 :  Trex = fiok

PCLK 1 ICLK Z[BJfAE— WAL &R, "IHR#E DQS i) DLLSTEP
ERfEANL R R

imnAREHE
4-19 IDDR_MEM #OREE

D—»
ICLK———»|
PCLK——»] > QO
WADD R——/—p» IDDR_MEM
3 - » Q1

RADD R—/3—>

RESET—»
iw O 4R
£ 4-20 IDDR_MEM i M43
Ui 1144 /0 E{iiba
D Input IDDR_MEM a4 N5 5
ICLK Input PSS, KE DQS fEL DQSRI0.
PCLK Input BRI TN RS
WADDR[2:0] | Input HihtE S, KH DQS #HLH WPOINT.
RADDR[2:0] Input FHhEE S, SkE DQS #iH ) RPOINT.
RESET Input S RAMNGE T, mHRTPA .
Q1~Q0 Output IDDR_MEM 4% 45 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 k.
IDDR_MEM iddr_mem_inst(
.Q0(q0),
Q1(q1),
.D(d),
ICLK (iclk),
.PCLK(pclk),
WADDR(waddr{2:0]),
.RADDR(raddr[2:0]),
.RESET (reset)
);
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

UG304-1.3.1

[FENR

IDES4_MEM(1 to 4 Deserializer with Memory) i fE i T RERT 1:4 5 If
A dg, WISEIL A AL ATEE 4 A FFAT .
IhREHA

IDES4_MEM SEHL 1: 4 5 5564, th 30 76 | — i gk yn et 4
FPGA @4 . ZHF CALIB %4 HEm T, Skt BaR#AL—0L, #
AVUR G, Folakn ok SR A ar s FH [ .

IDES4_MEM 5 IDES4 A[F], IDES4_MEM 75 E A4 DQS A, H
i, ICLK i%E#: DQS %1155 DQSRI0, HAEHE ICLK Bl ah s f HdE 1%
A IDES4_MEM; WADDR[2:0]i%#; DQS féi 155 WPOINT;
RADDRI[2:0]i%#: DQS 14155 RPOINT.

PCLK. FCLK #l ICLK {I45i% 3= & N : oo =2 frawe =Y 2 fieu .

FCLK F1 ICLK Z [BfF#E—E FIAAI R &, "HRYE DQS ) DLLSTEP 18
W SE 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 B TN RS
WADDR[2:0] | Input HihkES, KE DQS BB WPOINT.
RADDR[2:0] Input FeHhbE S, SkE DQS #iHtf) RPOINT.
CALIB Input ZZALIBfu?, F T8 5 th 8w, s A
RESET Input AL EAANG T, mHETA R
Q3~Q0 Output IDES4_MEM ¥#i%i 55

EERES N

® |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 #i4k.

IDES4_MEM ides4_mem_inst(
.Q0(q0),
Q1(q1),
.Q2(q2),
Q3(qg3),
.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

UG304-1.3.1

[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 fl ICLK [zt 2y:  re = Y4 feoue =4 fieuc

FCLK Il ICLK Z [BJf#1E—E FIMNAL R R, FIHR#E DQS ) DLLSTEP 18
WAL I R

mOREHE
& 4-21 IDES8_MEM ik AR~=E

D —»
ICLK ———» ——» QO
—— Q1
FCLK ———»
——» Q2
PCLK ——» —» Q3
IDES8_MEM > Q4
WADDR ——/—
3 ——» Q5
RADDR ——/— —» Q6
3 —» Q7
CALIB ———»
RESET —»
wOMN4A
2 4-22 IDES8_MEM #0143
BI04 I/0 iR
D Input IDES8_MEM FHEHN{E 5
ICLK Input bS5, kA DQS #Hf DQSR90.
FCLK Input [EpE R TN RS
PCLK Input EXNELE PN RS
WADDR[2:0] | Input HHihkE S, KE DQS #HHK WPOINT.
RADDR[2:0] | Input FEHhE S, SkE DQS LK) RPOINT.
=2 VR BRI, B
CALIB Input %ALIBE?, FH T By A s i 7, = P
AX o
RESET Input SRS, mETA K
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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.
[RiEHIL
Verilog itk
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

70(127)




4 Ny g g 4.2 DDR 4 N2 4

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 #i3, KL 1. 14 SRR, B A R — PP in e sy
FPGA 245 . SCfF CALIB 1B th Bs iy, Sk Bl —fr, #
(An LMY O P €k TR AR SR Z VAN DR E/y EICTE

PCLK @it FCLK sk T, = 1T f ..

imnOREHE
& 4-22 IDES14 5O~ =E
——» QO
——» Q1
Q2
——» Q3
——» Q4
D——» ——» Q5
FCLK —— - » 06
PCLK > IDES14 o7
CALIB——» ——» Q8
RESET——» ——» Q9
——» Q10
——» Q11
——» Q12
——» Q13
wON48
% 423 IDES14 88 OAN4B
w4 1/O ik
D Input IDES14 s NE 5
FCLK Input AR B NE S
PCLK Input EXE R PN RS
CALIB Input CALIB 5%, HTAEMEEENT, & FaR
RESET Input FHRMMNGE S, SHEFER
Q13~Q0 Output IDES14 Ht {55
EEm

IDES14 ¥4 N\ D 7] Bk B IBUF, B(£id IODELAY ek 5
HiH DO,
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[REBIE
Al LB Bl i .
Verilog B4k
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

UG304-1.3.1
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4.2.12 IDES32
R4
IDES32(1 to 32 Deserializer)}y 1 £ #1745 N\ 32 £o7 H:A7 % H O fife &
o
IheesEid

IDES32 #i3X, SEBL1: 32 ShIFHHL, B A R — PP in e ey
FPGA 245 . SCfF CALIB 1B th Bs iy, Sk Bl —fr, #
ML=+ "WJa, a5 AT R A E .

PCLK jli% i1 FOLK A i3k: T, = 1/16 . .

imnOREHE
& 4-23 IDES32 i O~ =E

Qo0
> 01
Q2
> Q3
- »0Q4
> Q5
> Q6
> Q7
> Q8
Q9
Q10
Q11
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 AN 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 itk
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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Ihegesmik

fERPAS IOL AT PASEE 1: 32 I R IF, XRem P EA IR
{H AT HF CALIB 2460 i BUE T ThiEE .

TSR 5 0 AR e A R i K XAE T I RAEAE Rl — A felk & BAsdt
1T 4 CREE, i@ 3 85 -7 — ) felk Fi 33 R 384T felk BT AN R BRI TCK:
FEo

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

frcik = 1/4frcikr = 1/4fpcien = 1/ 4fFCLKQP =1/ 4fFCLKQ1v

Vg™ FCLK AHf2 &N P0O° - QP 90° . N180° . QN 270° .
imAREE
4-24 OSIDES32 i A== E

D—»
FCLKP —»
FCLKN —»
FCLKQP —»
—FQ
FCLKQN ——» 32
RESET —» | > DFO
PCLK —| OSIDES32
SDTAPQ ——» ——» DF1
VALUEO —8>
DLYSTEPO ——/—
SDTAPL ——»
VALUEL —»
DLYSTEP1 ——»
wON4E
= 4-25 OSIDES32 #1143
Vit 144 110 iR
D Input OSIDES32 #lit N5 5
FCLKP Input R B G S
FCLKN Input RN
FCLKQP Input R B G S
FCLKQN Input e PN R
PCLK Input EXi R PN RS
RESET Input S EMNMNE S, SHETAER
IODELAY_0: #=Hlnak s En K
SDTAPO Input 0: IE A HER
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44 I/0 g
1. BTN
IODELAY_0: VALUE N T BRI B0 R4 4 HE,
VALUEO Input KRB — R 5 K
DLYSTEPO[7:0] | Input IODELAY_0: Z)&s i {i
IODELAY_1: #=Hilm#FESTn &
SDTAP1 Input 0: IMERHS A ERT
1. BB EN
IODELAY_1: VALUE N T BRI B85 R4 4 HE,
VALUE1 Input kPR B — R 5 K
DLYSTEP1[7:0] | Input IODELAY 1: )i {i
Q[31:0] Output OSIDES32 #fitfHifs =
DFO Output IODELAY_0 #rHibr &AL
DF1 Output IODELAY_1 fy i pr &AL
SN B
%% 4-26 OSIDES32 8 ¥ /43
ZH 4 H A8 Yo A ik
BIER K
C_STATIC_DLY_0 | 0~255 0 IODELAY_0 i AEIN 5 i
el
Ee———"
DYN_DLY EN 0 | “FALSE"/'TRUE" | “FALSE” ';;?EELAY—O AP LiE
I
ADAPT EN_0 ‘FALSE’P'TRUE” | “FALSE” | 'ODELAY_0 FUERIEUALE
Re $25 il
DIERS K
C_STATIC_DLY_1 | 0~255 0 IODELAY_1 BFAERT 2
Eiatiil|
EwT—yT
DYN DLY EN_1 | “FALSE"/'TRUE” | “FALSE" ;2%?”—1 R SN
I
ADAPT EN_1 “FALSE’PTRUE” | “FALSE” | 'OPELAY_1 HIEAZHLALL
Hm{i‘ﬁﬁu
FEREA
OSIDES32 fi¥dat N\ D Hi Kk H IBUF.
FRigH1k
A DL B B S R E .
Verilog 4k
OSIDES32 uut(
.Q(Q),
.D(D),
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);

FCLKP(FCLKP),
FCLKN(FCLKN),
FCLKQP(FCLKQP),
FCLKQN(FCLKQN),
PCLK(PCLK),
RESET(RESET),
.SDTAPO(SDTAPO),
VALUEO(VALUEO),
.DLYSTEPO(DLYSTEPO),
.SDTAP1(SDTAP1),
VALUE1(VALUE1),
DLYSTEP1(DLYSTEP1),
.DFO(DFO),

.DF1(DF1)

defparam uut.C_STATIC_DLY_0=0;
defparam uut.DYN_DLY_ EN_O="FALSE”;
defparam uut. ADAPT_EN_ 0="FALSE”;
defparam uut.C_STATIC_DLY_1=0;
defparam uut.DYN_DLY_EN_1="FALSE”;
defparam uut. ADAPT_EN_1="FALSE”;

Vhdl k..
COMPONENT OSIDES32(

C_STATIC_DLY_OQ:integer:=0;
DYN_DLY_EN_0:string:="FALSE?”;
ADAPT_EN_0:string:="FALSE?”;
C_STATIC _DLY_1:integer:=0;
DYN_DLY _EN_1:string:="FALSE”;
ADAPT_EN_1:string:="FALSE”

PORT(
Q:OUT std_logic_vector(31 downto 0);
D:IN std_logic;
FCLKP:IN std_logic;
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FCLKN:IN std_logic;
FCLKQP:IN std_logic;
FCLKQN:IN std_logic;
PCLK:IN std_logic;

SDTAPO, SDTAP1:IN std_logic;
VALUEO, VALUE1:IN std_logic;
RESET:IN std_logic;

DLYSTEPO, DLYSTEP1: IN std_logic_vector (7 downto 0);

DF0, DF1:0UT std_logic
);

END COMPONENT:
uut:OSIDES32
GENERIC MAP (C_STATIC_DLY_0=>0,

DYN_DLY_EN_0=>"FALSE’,
ADAPT_EN_0=>"FALSE’,
C_STATIC_DLY_1=>0,
DYN_DLY EN_1=>"FALSE’,
ADAPT EN_1=>"FALSE”

)

PORT MAP (

Q=>Q,

D=>D,

FCLKP=>FCLKP,
FCLKN=>FCLKN,
FCLKQP=>FCLKQP,
FCLKQN=>FCLKQN,
PCLK=>PCLK,
SDTAPO=>SDTAPO,
VALUEO=>VALUEQ,
SDTAP1=>SDTAPH,
VALUE1=>VALUE1,
RESET=>RESET,
DLYSTEP0=>DLYSTEPO,
DLYSTEP1=>DLYSTEP1,
DF0=>DFO,
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DF1=>DF1
);
4.2.14 OSIDES64
[RiENAR
OSIDES64 Sz 1 47 5 AT 4N 64 A7 AT H (1038 SKAE 5 6 9F T g
IheedEd

FEFHPIAS IOL FTUASERL 1: 64 K RAE R IR, SCReR P E AR
{EREASRF CALIB i B 4ay Hh it I DI g -

TR A S A R 0 e R X AAE T 3 RAEAE Rl — A felk Ji J st
AT 4 CKFE, il BB L IR 7E — A folk Fa i Rt AT folk BT Fn R BRI IR
1;$0

PCLK #1 FCLKP. FCLKN. FCLKQP. FCLKQN H#i% 1 2N

frcik = 1/4frcikr = 1/4fpcikn = 1/ 4fFCLKQP =1/ 4fFCLKQ1v

U4~ FCLK AHA R RN PO° - QP 90° . N180° . QN 270° .
i AREE
[& 4-25 OSIDES64 ix O ~= &

D ——»
FCLKP ——>
FCLKN ——

FCLKQP ——>
FCLKQN ——>
RESET —»

—_ 64
PCLK e g
SDTAPQO —»
VALUEQ ——» +——» DFO
8
DLYSTEPO —/| 5s|DES64

SDTAP1 ——» > DF1
—

VALUE1 _ > Dr>

DLYSTEPL —S/—
> DF3
SDTAP2 ——»

VALUE2 —>
DLYSTEP2 —8/—»]

SDTAP3 —»
VALUE3 —»

DLYSTEPS —8/—>
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Im O 4R
3R 4-27 OSIDES64 i /143
i 04 /0 ik
D Input OSIDES64 H NG5
FCLKP Input RN B S S
FCLKN Input EEIN B S S
FCLKQP Input EEIN B S
FCLKQN Input EEIN B S
PCLK Input BN R TN RS
RESET Input ARG, "B TPA
IODELAY_0: fZin#k S En £
SDTAPO Input 0: INELFHFALERS
1. B IRELE Y
VALUEO Input E:\Eﬂljlz%_z()ﬁzjXﬁ;@?ﬁﬁ;ﬁ%?&ﬁﬁbﬂ&iﬁ%&ﬁﬂﬂﬁ,
DLYSTEPO[7:0] | Input IODELAY_0: ZhZSIEHH
IODELAY_1: fZHIn#ksSEn £
SDTAP1 Input 0: INEFHASLERT
1: AR AER
VALUE1 Input g?\iﬂtgﬁ_@;ﬁ Xﬂ%gﬁ?ﬁ;ﬁ%?&ﬂﬁbﬁi}%iﬁ%ﬁﬂﬂﬁ,
DLYSTEP1[7:0] | Input IODELAY_1: Zh&IERH
IODELAY_2: #=ilmaFRas L bk
SDTAPO Input 0: MNEKFHASLERT
1: FHAPEEIENS
VALUEO Input Eﬁ;%@%Xﬂ;g@ﬁﬁé%ﬁﬁh&ﬁ%&ﬁﬁﬁ’
DLYSTEPO[7:0] | Input IODELAY_2: ZhZSIER{H
IODELAY_3: #Z=HilmaFRas T bk
SDTAP1 Input 0: INEFHALERS
1. ZhaS R RS
VALUE1 Input ?\i;gééﬂjﬂ;@;ﬂ;?;ﬁ%#&ﬁ A B GE S AE,
DLYSTEP1[7:0] | Input IODELAY_3: A& FEmf{H
Q[31:0] Output OSIDES64 ## #i i 15 5
DFO Output IODELAY_0 fi thAx &A1
DF1 Output IODELAY_1 i thAs &A1
DF2 Output IODELAY_2 i thAr &7
DF3 Output IODELAY_3 fi tiAx &L
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S8NB
R 4-28 OSIDES64 ¥ 1+45
SR A Ja BRINME E1:p%
IS HE 4K
C_STATIC_DLY 0 | 0~255 0 '?2%?”—0 RS AL I
— b ek 2
DYN DLY EN 0 | “FALSE’/'TRUE” | “FALSE” ';'%ELAY—O A ALLTE
ADAPT EN_0 “FALSE”’TRUE” | “FALSE” 'ﬁ(ﬂ?fﬁ"hf—o G RARALE
| e %
SIERE K
C_STATIC_DLY_1 | 0~255 0 o e
— b ek 2
DYN_DLY EN_1 | “FALSE"/'TRUE" | “FALSE” ';'%?AU AL R
ADAPT EN_1 “FALSE’/"TRUE” | “FALSE” ;?E%?U G R
vl
ST K
C_STATIC_DLY_2 | 0~255 0 ;;';’EELAY—? SRR
e PN
DYN DLY EN_2 | “FALSE"/TRUE” | “FALSE" 'F;JDELAYZ AR e
ADAPT EN_2 “FALSE’/"TRUE” | “FALSE” 'ﬁ?ﬁ;’jﬁ"ﬁf—z G R
vl
S A K
C_STATIC_DLY_3 | 0~255 0 ;2'%?”—3 RS AL I
DYN_DLY EN_3 | “FALSE"/'TRUE" | “FALSE" ';%ELAYJ AR
ADAPT EN_3 “FALSE’PTRUE” | “FALSE” | 'ODELAY.3 FUERIEUALE
Eltkiil
FERER
OSIDES64 1% N\ D EHKH IBUF.
FEiEfli
A DL E Sk S
Verilog #i4k.
OSIDES64 uut(
.Q(Q),
D(D),
FCLKP(FCLKP),
FCLKN(FCLKN),
FCLKQP(FCLKQP),
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.FCLKQN(FCLKQN),

.PCLK(PCLK),

.RESET(RESET),

.SDTAPO(SDTAPO),

.VALUEO(VALUEDO),

.DLYSTEPO(DLYSTEPO),

.SDTAP1(SDTAP1),

VALUE1(VALUE1),

.DLYSTEP1(DLYSTEP1),

.SDTAP2(SDTAP2),

VALUE2(VALUEZ2),

.DLYSTEP2(DLYSTEP2),

.SDTAP3(SDTAP3),

VALUE3(VALUE3),

.DLYSTEP3(DLYSTEP3),

.DFO(DFO0),

.DF1(DF1),

.DF2(DF2),

.DF3(DF3)
);
defparam uut.C_STATIC_DLY_0=0;
defparam uut.DYN_DLY_EN_0="FALSE”;
defparam uut. ADAPT_EN_O0="FALSE”;
defparam uut.C_STATIC _DLY_1=0;
defparam uut.DYN_DLY_ EN_1="FALSE”;
defparam uut. ADAPT_EN_1="FALSE”;
defparam uut.C_STATIC_DLY_2=0;
defparam uut.DYN_DLY_EN_2="FALSE”;
defparam uut. ADAPT_EN_2="FALSE”;
defparam uut.C_STATIC DLY_3=0;
defparam uut.DYN_DLY_EN_3="FALSE”;
defparam uut. ADAPT_EN_3="FALSE”;

Vhdl 4k
COMPONENT OSIDES64(

UG304-1.3.1
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C_STATIC_DLY_O:integer:=0;
DYN_DLY_EN_0:string:="FALSE?”;
ADAPT_EN_0:string:="FALSE?”;
C_STATIC_DLY_1:integer:=0;
DYN_DLY_EN_1:string:="FALSE?”;
ADAPT_EN_1:string:="FALSE?”;
C_STATIC_DLY_Z2:integer:=0;
DYN_DLY_EN_2:string:="FALSE?”,
ADAPT_EN_2:string:="FALSE?”;
C_STATIC_DLY_3:integer:=0;
DYN_DLY _EN_3:string:="FALSE?”;
ADAPT_EN_3:string:="FALSE”

PORT(
Q:OUT std_logic_vector(31 downto 0);
D:IN std_logic;
FCLKP:IN std_logic;
FCLKN:IN std_logic;
FCLKQP:IN std_logic;
FCLKQN:IN std_logic;
PCLK:IN std_logic;
SDTAPO, SDTAP1, SDTAP2, SDTAP3:IN std_logic;
VALUEO, VALUE1, VALUEZ2, VALUES:IN std_logic;
RESET:IN std_logic;

DLYSTEPO, DLYSTEP1, DLYSTEPZ2, DLYSTEP3: IN
std_logic_vector (7 downto 0);

DFO, DF1:0UT std_logic
);
END COMPONENT;
uut:OSIDES64
GENERIC MAP (C_STATIC_DLY_0=>0,
DYN_DLY_EN_0=>"FALSE”,
ADAPT_EN_0=>"FALSE”,
C_STATIC_DLY_1=>0,
DYN_DLY EN_1=>"FALSE”,
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ADAPT_EN_1=>"FALSE’,
C_STATIC_DLY_2=>0,
DYN_DLY_EN_2=>"FALSE’,
ADAPT_EN_2=>"FALSE’,
C_STATIC_DLY_3=>0,
DYN_DLY_EN_3=>"FALSE’,
ADAPT EN_3=>"FALSE”

)

PORT MAP (

Q=>Q,

D=>D,

FCLKP=>FCLKP,
FCLKN=>FCLKN,
FCLKQP=>FCLKQP,
FCLKQN=>FCLKQN,
PCLK=>PCLK,
SDTAP0=>SDTAPO,
VALUEO=>VALUEQO,
SDTAP1=>SDTAP1,
VALUE 1=>VALUE1,
SDTAP2=>SDTAP2,
VALUE2=>VALUE2,
SDTAP3=>SDTAP3,
VALUE3=>VALUES3,
RESET=>RESET,
DLYSTEPO=>DLYSTEPO,
DLYSTEP1=>DLYSTEP1,
DLYSTEP2=>DLYSTEP2,
DLYSTEP3=>DLYSTEP3,
DF0=>DFO,

DF1=>DF1,

DF2=>DF2,

DF3=>DF3

);
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4.3 DDR & #1218

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

ODDR #:x,, HT M FPGA #3 - Limx S5t % E 5. HH Q0N
XA F SRR L, Q1 T QO Fri#ER) IOBUF/TBUF 1) OEN 15 5.
ODDR ZHEAE KU 4-26 fra~, B EWE 4-27 fix.

4-26 ODDR iZ351EE

o T » |
D1= l o DFFT D DFFT |2 D DFFT |2 l
: L
* 1 muxe [ Q0
: ClK CIK K SEL :
D= | = DFFT 2 D DFFt |2 D DFENd |2 |
I I
kY= — = — — — — - -
- . o IRI-DDRX1 |
K LCLK ClK CIK 11 I

D
oEFt la D oFNL 124D orrt |2 —wf muxe Q1

—_—— e e e — — —

CLK FLf L Lf Lf L§f 14

TK —— THA ¥ THE ¥ THC ¥ THD

Q1 e POl =T { TH.A M TH B % THC W THD ¥

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

[&] 4-28 ODDR ## O ==E

N —— — o
DO | ODDR | o1
™X ——»
w48
£ 4-29 ODDR #0143
¥ 44 1/0 Eii%
DO, D1 Input ODDR # #4155
X Input i3t TRI-DDRX1 724 Q1
CLK Input RPN RS
Qo Output ODDR #1555
i Output ODDR =& {EgefZlimtfE S, Tl%i% QO fri%
[*) IOBUF/TBUF () OEN {5 5, &%
SENAR
3% 4-30 ODDR S8 43
S AR 36 FE NN ik
Q1 fiy B A A P A i)
TXCLK_POL | 1'b0, 1'b1 1'b0 ® 1b0: Q1 BT
® 1b1: Q1 FEEHIH
BN
® QO " H ¥4 OBUF/IOBUF/TBUF, =it IODELAY #HHui%E#: Hin
N [ Dl
® Q1 FiEH: QO friER) IOBUF/TBUF ) OEN 55, &=,
[RiEHlE
A DL E RS R T
Verilog #4k.
ODDR uut(
QO0(Q0),
Q1(Q1),
DO(DO),
D1(D1),
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TX(TX),
.CLK(CLK)
);
defparam uut. TXCLK_POL=1"b0;
Vhdl i1k
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 (
TXCLK_POL=>'0'

PORT MAP (
QO0=>Q0,
Q1=>Q1,
DO0=>D0,
D1=>D1,
TX=>TX,
CLK=>CLK

4.3.2 ODDRC
[FiEN AR

ODDRC(Dual Data Rate Output with Asynchronous Clear)5 ODDR
DhaedRMh, SEMUEE R, RN BA 722 AL R
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TheeHid

ODDRC #=., HT M FPGA LA EHEEEE S, Hh Q0N
X R R, Q1 FT QO AriEf) IOBUF/TBUF 1¥) OEN 55 . Hi%

HEAEE I 4-29 Fios.
4-29 ODDRC iZ381EHE
D1= DFFC T L prrct |2 D Q
CLEARDS e aal e e Y
Tﬂ Lms_
DO oFict |2—L perct |20 | pepyey |a
CIEAR CLEAR
CLK= ::::::;:::::':_::::::::: ______
o + TRI-DDRX1 [
CIK I% l
XD orrct =2 orrct [@ 2 | ey |24 © 401
CLEAR CLEAR| CLEAR
 w— o
wOREE
4-30 ODDRC igOr=HE
CLK ——»
CLEAR ——»
—» 00
DI — ODDRC Q
DO —» —» Q1
X —»
wON48
%% 4-31 ODDRC #OT+48
A NP 11O iR
DO, D1 Input ODDRC ##zii N5
X Input i TRI-DDRX1 =44 H Q1
CLK Input RPN RS,
CLEAR Input FLEFEMANES, FHEPAN
Qo Output ODDRC ##s {55
Q1 Output ODDRC =#&ffigeszhlfmitifs 5, nli%EH QO
FTiZER IOBUF/TBUF 1 OEN 5%, &=,

93(127)




4 S N 125

4.3 DDR =% 12 4

UG304-1.3.1

SHNE
£ 4-32 ODDRC ¥/ 48
ZH 4 BB E BRMAE ik
Q1 iy HH A B AR 4
TXCLK_POL 1'b0, 1'b1 1'b0 ® 1'b0: Q1 _LFhu¥siih
o 1b1: Q1 FHEEHH

EEHEAN

e QO ] H % H: OBUF/IOBUF/TBUF, k£t

AN¥ii 1 Dl
e Q1 FHi&EH QO Fri%f IOBUF/TBUF [ OEN {55, &=,
[REGIHE

A LA RS S 1

Verilog itk

ODDRC uut(
.Q0(Q0),
Q1(Q1),
.DO(DO0),
.D1(D1),
TX(TX),
.CLK(CLK),
.CLEAR(CLEAR)

);

defparam uut. TXCLK_POL=1'b0;

Vhdl #i4k.:
COMPONENT ODDRC

GENERIC (

TXCLK_POL :

PORT(

QO:0OUT std_logic;
Q1:0UT std_logic;

DO:IN std_logic;
D1:IN std_logic;
TX:IN std_logic;

bit :='0'

IODELAY 5 B iZ bz H 4y
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CLK:IN std_logic;
CLEARCIN 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
);
4.3.3 OSER4
[FENER

OSER4 (4 to 1 Serializer)y 4 £ 3474 1 £ 547 %0 HH B R AL A

Thehid

OSER4 #55X, SZH4: 1 HFE#. Hd QO OSER4 #i¥ & 174
H, Q1 T QO A% IOBUF/TBUF ) OEN 125 . TX0/TX1 A
IOBUF/TBUF [¥] OEN fii A= {55, v LLRIP %R DO~D3 — it £t it
DDR. TX0/TX1 £t TRI-DDRX2 it A4 Q1 i# 4% IOBUF/TBUF ] OEN 15
5, DO~D3 4k ODDRX2 #iHi A QO %42 IOBUF/TBUF Mt A |, %
HIF RN DO, D1, D2, D3. ZBHHEKE WE 4-31 Fis.
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[&] 4-31 OSER4 iBiE1EE]

TXO0,TX1=

I
|
|
I rax | TRI-DDRX2
I
I
I
I

PCLKD"" PCLK
FCLK D: ° FCLK

OEN
RESET ' rese|  ODDRX2 o0 'N °— DO
I:>-|—.—
D0~D3' _; ,/ D TBUF
4
e e e |

PCLK i % ) FCLK 743k 15 fock :]/2 frewx .
im O n=E
[# 4-32 OSER4 iz A~ =E

D3~-D0 ——>

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

RESET ——»

w48
$% 4-33 OSER4 i O/ 48
i 11 44 /0 it
D3~DO0 Input OSER4 ##fa i N5 5
TX1~TX0 Input it TRI-DDRX2 724 Q1
FCLK Input R NG T
PCLK Input BRI PN RS
RESET Input S RAMNGE T, EHETPA .
Qo0 Output OSER4 ¥flif 155
a1 Output OSER4 =AM AR E i: Eﬁ&% QO fit
# ) IOBUF/TBUF ) OEN 55, &=,
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);

defparam uut. HWL ="false";

defparam uut. TXCLK_POL =1'b0;

Vhdl #4k.:

SHNE
£ 4-34 OSER4 B ¥ 4B
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 itk
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
IhgesEk

OSERS8 #ix,, Szif 8:1 Jfd#4#:, Hrh QO iy OSERS %4 5 47 %
H, E G DO, D1, D2, D3, D4, D5, D6, D7. Q1 T QO
FriZE R IOBUF/TBUF i OEN {55 . 2 HAE K 4-33 Fiw.

4-33 OSERS iZ 5 EHE

TX0~TX3 &=

rax| TRI-DDRX4

OEN

reser]  ODDRX4 Lo 0 DO

|
D I TBUF
I

PCLK i@ i FCLK 234 154 « fPCLK :]/4 fFCLK .
WOREE
4-34 OSERS i QR EE

TX3~TX0 =—= > QO
FCLK —» OSERS
PCLK —» - » 01

RESET —»
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ImOT4
% 4-35 OSERS i O +48
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% 4-36 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 B4k
OSERS uut(
.Q0(Q0),
.Q1(Q1),
.DO(DO),
.D1(D1),

UG304-1.3.1
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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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TheeHid

OSER10 =, sz 10:1 3-8 4#. OSER10 %y H i & % N DO,
D1, D2, D3, D4, D5, D6, D7, D8, D9.

o e o =15 1
PCLK i # tH FCLK 73 Jiigkfg, POK 5 feaw .
wmOREE

4-35 OSER10 3% (R & E

DO9~D0 ——

FCLK ——»

OSER10 |—» Q
PCLK —»

RESET ——»

i A T48
% 4-37 OSER10 #0438
4 /0 it
D9~D0 Input OSER10 #4155
FCLK Input Epu bR TN RS
PCLK Input ERUREE PN RS
RESET Input FAENING S, mHEPE R
Q Output OSER10 a4 H 155
EERER N
Q AT E 5% OBUF, mi4tid IODELAY BHuiZE 82 Hof A 11 Dl
[FiEHIL
CIRVNERZSK L AR
Verilog #i4k.
OSER10 uut(
Q(Q),
.DO(DO),
.D1(D1),
.D2(D2),
.D3(D3),
.D4(D4),
.D5(D5),
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.D6(D6),
.D7(D7),
.D8(D8),
.D9(DY),
PCLK(PCLK),
FCLK(FCLK),
RESET(RESET)

);

Vhdl 4k,

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=>DO,
D1=>D1,
D2=>D2,
D3=>D3,
D4=>D4,
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D5=>D5,
D6=>D6,
D7=>D7,
D8=>D8,
D9=>D9,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET

4.3.6 OVIDEO
[FENER
OVIDEO(7 to 1 Serializer)’y 7 Az 3474 A 1 A7 #4751 H 1 Hf AL AR
IhsesER

OVIDEO #z{, =8l 7:1 I 44, OVIDEO % i 4 vk A DO,
D1, D2, D3, D4, D5, D6.

PCLK i H1 FCLK 43 i#575:  foo =135 frgy
imOREE
4-36 OVIDEO iz OREE

D6~D0 —)

FCLK —»

OVIDEO ——> Q
PCLK —

RESET —

iw O 4R
£ 4-38 OVIDEO #0148
I 4 /0 it
D6~DO0 Input OVIDEO ##EH N5
FCLK Input Epr R TN RS
PCLK Input BRI PN RS
RESET Input L EAMNGS, mHEPAE
Q Output OVIDEO #¥i#a#i {55
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EERERL

Q 7] H#5%E8: OBUF, {45 IODELAY AEbuid8: 2 A\ 11 DI,

[REHIL
A A E #5040 i
Verilog fifL.:
OVIDEO uut(
.Q(Q),
.DO(DO0),
.D1(D1),
.D2(D2),
.D3(D3),
.D4(D4),
.D5(D5),
.D6(D6),
.PCLK(PCLK),
.FCLK(FCLK),
.RESET(RESET)
);
Vhdl #i4k:
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

UG304-1.3.1
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PORT MAP (
Q=>Q,
D0=>D0,
D1=>D1,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
D6=>D6,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET

4.3.7 OSER16
[FENER
OSER16(16 to 1 Serializer)y 16 Az ATHIA 1 A2 5475 H 4048
IhseER

OSER16 #i =, =¥l 16:1 I a4, OSER16 % H i+ & % N DO,
D1, D2, D3, D4, D5, D6, D7, D8, D9, D10, D11, D12, D13,
D14, D15,

PCLK i FCLK 404373 foor =18 fry
imOREE
4-37 OSER16 i QR EE

FCLK ———»

OSER16 ——» Q
PCLK ———»

RESET —»
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ImOT4E

£ 4-39 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 " B 4% OBUF, 4l IODELAY ki H 4 A 11 DI,
[FEBIL
w DL B SE AL R .
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)
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);
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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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 %

tti. ODDR_MEM HJ QO JyxUfiid R Edlefmtt, Q1 HT QO FriEm

IOBUF/TBUF f] OEN 15 5
4-38 ODDR_MEM Z4B1EE

FAZHAE R a0 &l 4-38 s .

PCLK= : c[')'K Ti ik :
D1= DFFC T DFFct |2 D DFFCT |2
RESET = |z sm ] cen L |
: . L muxz 9||—|:> Qo
I CIK Tﬂ |4us_ SEL |
bO= [ o orrct PP prrct {0 | pepcy [0 [
CIEAR J.M CIEAR |
TCLK= ————————————————————_ _ 2
: o o TRI-MDDRX1, |
| ciK CIK I% nj |
X= 2! orrct D oorret [2 2 1 prved (96— | prrer o] muxe HDSQ1
|CLEAR Lﬂ CLEAR e sel |
| naror————————— ————————— [
PCLK 1 TCLK f#iZ e £y, PCLK T TTCLK
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PCLK #l TCLK ZIEfA4E— € MIAAL R &, AIHR#HE DQS ¥ DLLSTEP
{EA WSTEP 1 #7E 1IZHHAL K &

mOREE
4-39 ODDR_MEM ¥ Q=& E

D1~DO |:(>

—>
™ - > Q0

TCLK ——» ODDR_MEM

> Q1
PCLK ———¥
RESET ——»
w48
%% 4-40 ODDR_MEM ® O 48
I 4 /0 iR
D1~DO Input ODDR_MEM ¥ N5 5
X Input it TRI-MDDRX1 74 Q1
TCLK Input ﬁ?‘éii\%ﬁ%, >k H DQS B DQSWO =i
PCLK Input B K TN RS
RESET Input FEEAMBMANE T, EHEAR
Qo Output | ODDR_MEM ¥ ¥4 Hif5 5
a Output OI?DR_MEM z,isﬁﬁé?’fﬂiﬁﬁﬂjf%, ‘ AR QO
Fri&E) IOBUF/TBUF (1) OEN {55, E&E7.
SHNE
%% 4-41 ODDR_MEM &¥ 1143
¥4 BB VG NN Eif i)
Q1 i HH B B R 4
TXCLK_POL 1'b0, 1'b1 1'b0 ® 1'v0: Hdils EFHR%H
® 1'b1: HdlE I
TCLK R iE+#%
TCLK_SOURC | "DASW", |\ ocivn ¢ E)DC?SS\’NV\S': RE DQS HA
E DQSW270
® DQSW270": k[ DQS #¥
Befts DQSW270
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SEHERN
® 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
[REHIL
Verilog B4k
ODDR_MEM oddr_mem_inst(
.Q0(q0),
.Q1(q1),
.D0O(d0),
.D1(d1),
TX(tx),
.TCLK(tclk),
.PCLK(pclk),
.RESET((reset)
);
defparam uut. 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
g DQSW270, HiR#E TCLK HIR #hifr 4 £l M OSER4_MEM #i i
OSER4_MEM 1] QO Jy## sh 475tk , a4k ¢k Jy DO, D1, D2,
D3. Q1 AT QO fri&R IOBUF/TBUF [f) OEN {55 . HZ#HE E & 4-40

I

UG304-1.3.1 113(127)




4 Ny g g 4.3 DDR =% 12 4

[& 4-40 OSER4_MEM B iB1EE

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

PCLK. FCLK I TCLK fosii %7y ok =02 feae =H2 frau
FCLK 1 TCLK Z [EJfF{E—E FIAHAI R, WH4E DQS ) DLLSTEP
{EF1 WSTEP {E#f 2 ZAHM KR .
mOREE
4-41 OSER4_MEM i OR~EE
D3~D0 ————)
TX1~TX0 ———)

TCLK ———» ——» QO

OSER4_MEM
FCLK ———» - ——» Q1

PCLK —

RESET ——»

ImONT4E

%% 4-42 OSER4_MEM % /48

it 11 44 110 it

D3~D0 Input OSER4_MEM i 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
%R 4-43 OSER4_MEM £# /45
S 4 B E Y5 LN 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": k[
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

® 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 FHE & DQS /], TCLK %% DQS %155 DQSWO
gt DQSW270, HR#E TCLK HIHFEhiFK £d M\ OSER8_MEM #i i .
OSER8_MEM 1] QO J&i#is s 175, ¥4k DO, D1, D2,
D3, D4, D5, D6, D7. Q1 HT QO ATi&ER) IOBUF/TBUF 1] OEN 15 5 .
HZHEAHE K 4-42 Fios.

UG304-1.3.1 117(127)




4 Ny g g 4.3 DDR =% 12 4

[& 4-42 OSER8_MEM iZiB1EE

|
| OSER8_MEM :
|
L |
TXO~TX3 d—A——r |
: 4 PCLK |
| FCLK I
| TRI-MDDRX4 H
| TCLK |
|
: RESET |
| |
|
PCLK D_:_. PCLK l
|
| FCLK
FCLK >+ L | OEN
TCLK— ODDRX4 IQO ' ° DO
RESETD—:————-«-’ES—El | TeuF
, D
DO~D7 Cx— :
| 8

PCLK. FCLK I TCLK iz & H: Focik =]7/4 Feeik :]/4 Frew )

FCLK A1 TCLK Z [Alf##E — € HIAHAI K &, R4 DQS [#) DLLSTEP
{EAT WSTEP 1EL# € FHAL K £

wmAREE
4-43 OSERS_MEM ¥ OR~EE

D7~D0 ——— )
TX3~TX0 ———

TCLK ——» ——> QO

OSER8 MEM ——» Q1
FCLK —™ B

PCLK
RESET »

ImOIT48

£ 4-44 OSER8_MEM i /48
¥ 11 44 /0 Eiipa
D7~DO0 Input OSER8_MEM ##Ef# N\ 155
TX3~TX0 Input ifiid TRI-MDDRX4 4= Q1
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44 /0 o
TCLK Input ?éﬂl;ﬁé;{i%, 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 ziﬁﬁﬁ‘éiﬁﬁﬁﬁﬁ‘ﬁfﬂf 7 Efiﬁéé Qo
Fri&f) IOBUF/TBUF (1) OEN {55, &7,
SRNAR
2% 4-45 OSER8_MEM ¥ /T4
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

UG304-1.3.1

JRIBNTA

IODELAY (Input/Output delay)ii A%t iE by, & 10 B pr & 1 —A

A Y FE ZE IS BTG
IhREHA

Arora V #83 ¥F IODELAY Fidk, SILiRft 256 (1~256) FPiEiRfAd
B, BRI A1 2K 12.5ps. IODELAY A] FH T 10 32 45 1 3 12 48 1)
HyNFH ER) . ZERS delay code H =R AT R B FRAMIN. shAH

X HIERARE

i O~ E

4-44 IODELAY O r=E

DLYSTEP —/» » DO
DI —»
IODELAY
SDTAP ——» L » DF
VALUE —»
mONT48
% 4-46 IODELAY #1438
Ui 144 I/O E(ip
DI Input | FdEEI NG S
N At e A5 K
SDTAP Input | ®  O: fNEKFRES LERT /B ZERT
o 1. H@EMNIFABIER
® VALUE N ETHEN shAS T IERE, [ kb
VALUE Input -
A Bh— MR K
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0 42 /0 ik
DLYSTEP[7:0] Input | Zhas ZEM (A
DO Output | dE4iHE S
DF Output | % th bR &AL
SHNAR
%R 4-47 IODELAY 8N 48
ZH BUETE NN E ik
C_STATIC_DLY | 1~256 1 B AS TINS5 K
DYN_DLY_EN | “FALSE"/'TRUE” | “FALSE” AR Be s |
ADAPT_EN “FALSE’/’'TRUE” | “FALSE” i VAR A e A |
[REGIHE
Verilog #i4k.
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 4t
COMPONENT IODELAY
GENERIC (C_STATIC_DLY:integer:=0;
DYN_DLY_ EN:string:="FALSE”;
ADAPT_EN:string:="FALSE”
);
PORT(
DO:OUT std_logic;
DF:OUT std_logic;
DI:IN std_logic;
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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

);
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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”, #t DDR 1] “IP
Customization” % I, %% I+ “General”. “Options” Bt B HEF i ]
EoRHER, W 5-1 B,

5-1 DDR B4 IP Customization & %544

& 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 RS AR 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 #:, BHEHA “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, FIGEFERESAGERELLLLI, A REMTKE 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: [t & DDR & 75 {3 FH %y H 4 e 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%

s PSR o 2R HEEL R 1P Core IURC B 45 RURGIIER], Wil
5-1 Ffion
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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

!

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