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BANEMEER Y. MASHZHEWNTHNTSEBEERSE. HT
BN XA —4SHFHERL, — N XA SHE B EAE RSN S %
HA, 0 N A8 SR AS B[] B A 2880

oS4k FPGA 77 i) GPIO A7 & AN NS & 1, 79 7l b
W AR B, B AXNMNTZMMESMT (True) %, WE N B XN T %
HME5H C (Comp) o

3.3.1 LVCMOS Z#ii 8

P GPIO #H14 LVCMOS 27, LVCMOS ZE47 AT I X i 45
AL R, 51 LVCMOS 447 T WL BLARSS F . 35 FHLbA R i 2k
(R 5 LRSS TR0 T —FIEIERHE, LRI TA S . L
A BRI 10 b MR, PR A REFAT L)
I INTEE

FFAT LVCMOS 447 FUA TS FRSEANAE S, 4600 VAR 5 (0 2
IS 2 X TECR T VO HPARE” HICHIA . B2k R b
FPGA 7l ] 45 2 1520 1 (L RTEAF S 8 LN 3 )

AR E B T AEME RS PR R BT RO RIEBE S, P
LVCMOS Z2 A7 #3175 5 I8 B E.

AP R B LI Bl B TR B T B RN A2 2, LVCMOS 2247
A DA B R AIG R 75 52 20 (SLOW ) H Erd AR 20 (FAST)

N2 00 R TG L S A R T RS PR AN, AR RO AR SE R s, A5
T B R
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3 H N\ 22 A7 3.4 B2 4y ey B DG I I 2%

332 EQELERE
2 GPIO ZAF IR B R AT, N 23R VR 2 (R T 25
GW1N Fil GW2A 2 F1I 3055 5 1 T4 R 100 BRUR N 2 4> UC I HL BEL
ey
® GW1IN-4, GW1INR-4, GW1INRF-4B, GW1N-9, GW1NR-9,
GW1N-1, GWINR-1 147X 0;

® GW1IN-1S, GW1INS-4, GW1INS-4C, GW1INSR-4, GW1NSR-4C,
GWI1NSER-4C, GW2A-18, GW2A-55, GW2AN-55,
GW2ANR-18, GW2AR-18 14X 0 1 1;

GW1N-2, GW1NR-2, GW1N-1P5 [#])4}[X 2;
GW2AN-18X, GW2AN-9X [1]73[X 4 i1 5,

T Hiii GPIO Z2A7 0 #R ] LABC B BN, LVDS 2270 i HLT- AR, L
U1 LVPECL33E, MLVDS25E, BLVDS25E %5, [FIM e 5 750 i i I
BHLUT B P9 4%

3.4 #2101 £ 5 e B DL EC R 4%

3.4.1 23l LVDS
3R FPGA 77 idiid BAE) LVCMOS i th in b AR LT k9 2% 7]
AR LVDS %t drife,  FLANARUGHC R 25 &l 3-1 Fos

3-1 LVDS25E PLEZ 4%

2.5V
1580hm

8mA L
T 2.5V D
1580hm T

8mA

wyoorT
wyoooT

On chip Off chip On chip

3.4.2 #&#l LVPECL

w3 FPGA 77 iiid BARE) LVCMOS i th n b &R &S UL AT k9 2% 7]
IR 3 LVPECL far i bnivte,  HAMESULHEC I 2% 4 3-2 o o

UG289-2.1.1 7(114)




3.4 FH 2 7 HLBR UL C I 2%

3 F N 2 A7
3-2 LVPECL ILER 4%
3.3V 930hm
16mA L
3.3V 930hm % % :
XL 16mA T
On chip Off chip On chip
3.4.3 #EH#l RSDS
3R FPGA 7= il B AM LVCMOS it in 415 VT HC 9 28 \]
DL e 2 RSDS Hi i ArfE, HAMHBULHC N 25 an ] 3-3 Firs o
& 3-3 RSDS LM%
2.5V 2940hm
8mA L
2.5V 2940hm % % :
On chip Off chip On chip
3.4.4 #&E#]l BLVDS

UG289-2.1.1

3 FPGA 77 iliiid A LVCMOS i th n b AR UL AT k9 2% 7]
LA ez BLVDS Hanthbrife, HAMNERULACI 2 Wil 3-4 Pror.

i
k2

3-4 BLVDS ILEZ %%
3
25V 25V
800hm 80chm
16mA V\/ \—e 5 = ® V 16mA
< £l
< 3 8 <
7 i
2.5V § § £ § 28V
80ohm 12 8] 80ohm
TemA™S e o 3 ~—o—/\/\/\——e—<16mA
25v 80ohm 800hm 28V
16mA>—e— AN\ N\ —— AN ——9—16mA
? 2.5V 2.5V
80ohm 80ohm
16mA VAVAY, YAYAY 16mA
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3 F N 2 A7 3.5 GPIO Al &

3.5 GPIO 4L &

Al i@ =R Floorplanner Xf GPIO £ & . J@ P71 E,
AT CLE E X CST A RSEEl. NN CST S LRI B4 AR P A
4,
3.5.1 i &
XT GPIO #EATHBEAL BB
IO_LOC "xxx" H4 exclusive;
3.5.2 B EFRE
N GPIO % & H - FhrifE
IO_PORT "xxx" |O_TYPE=LVCMOS18D;
3.5.3 IRBHHES]
% TR ESOR m) A T L DR B e
IO _PORT "xxx" DRIVE=12;
3.54 ETHIHER

WE F TR, Hd UP: Efi; DOWN: Fii; KEEPER: k(%
;. NONE: &H.

IO_PORT "xxx" PULL_MODE=DOWN;
355 &EHBE
9 GPIO ¥EE S R, BERT LUK A1 35 B T DLk 1 P 85 5% v
S
IO_PORT "xxx" VREF=VREF1_LOAD;

3.5.6 iR
ST N A BB O 1 A B SR, N AR VR
NONE->H2L->L2H->HIGH.
IO _PORT "xxx" HYSTERESIS=L2H;
3.5.7 imth FF g
Syt Hh A IR UL 1A AT T G IR T %, 321 ONJOFF %35,
IO_PORT "xxx" OPEN_DRAIN=0N;
3.5.8 #EHHEZE

Nt TR OO T B B e R, SLOW: iR 1RSA; FAST:
mE A
IO_PORT "xxx" SLEW_RATE=SLOW;

UG289-2.1.1 9(114)
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3.5.9 Bk UL PH
N RIS T B K um UL EC HLBH, Rt OFF A1 ON &0 .
IO_PORT "xxx" SINGLE_RESISTOR=0N;

3.5.10 Z 4 ILHc e FH
NZEAME B AU R, 324t OFF A1 ON &35 .
IO_PORT "xxx" Diff RESISTOR=0N;

3.6 GPIO JF31E

|O Buffer, B %A hEE. RIEAFITIEE, w0 Niid buffer. #f
LVDS (ELVDS) Ffl1E LVDS (TLVDS).

3.6.1 IBUF
[RiENA
IBUF(Input Buffer), #ii A\ZE1H 5%,
i O R EE

3-5 IBUF in A~ EE

|—> IBUF [—>O
I O/T48
%% 3-1 IBUF i Q43
i 1 110 i
I Input BN
©) Output HymhEs
[RiEHlk
Verilog 4t :
IBUF uut(
.0(0),
1)
);
Vhdl #i4k
COMPONENT IBUF
PORT (

UG289-2.1.1 10(114)
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3.6 GPIO J5if

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

[=>I

3.6.2 OBUF
JRIBNTE

OBUF(Output Buffer), #2238 .

wOTREE
3-6 OBUF is Ox==E

| —» OBUF ——

wONT48
%% 3-2 OBUF 22O 48

B

Uity 1 I/0

Eitipay

Input

NG5

o|~|a

Output

a5

[REHIL
Verilog #4k.:
OBUF uut(
.0(0),
(1)
);
Vhdl #il4k.:
COMPONENT OBUF
PORT (
O:0UT std_logic;
I:IN std_logic

UG289-2.1.1
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3 F N 2 A7 3.6 GPIO §i&

END COMPONENT;

uut:OBUF
PORT MAP(
0=>0,
[=>I
);
3.6.3 TBUF
RENR
TBUF(Output Buffer with Tristate Control), —Z&ZzH#%, (KHE-FfH
AE
in O REE

3-7 TBUF is A ~EHE

OEN —>|
TBUF |[—> O

| —>
ImOT 4R
% 3-3 TBUF ig O+ 48
35 1/0 ity
I Input HRmNGES
OEN Input i =S EREE S
o) Output VG I RS
[RiEHIL
Verilog #5144
TBUF uut(
.0(0),
A1),
.OEN(OEN)
);
Vhdl $i{k.
COMPONENT TBUF

UG289-2.1.1 12(114)
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3.6 GPIO J5if

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

OEN=> OEN

3.6.4 IOBUF
[RIEN R

IOBUF (Bi-Directional Buffer), XU[a2z 45

2 OEN B, A

NEINGerTas; OEN JYfIRHLTI,  fF vk th 224 o

i O R R E
& 3-8 IOBUF i Q=& &

OEN ——» «— >

., loBur
ImO/T48
#& 3-4 IOBUF i O+ 48
it I 110 ik
I Input A E PN ERE)
OEN Input i =& E S
le] Inout NS5, XU .
@ Output e
[RiEHIE
Verilog #5144

IOBUF uut(

.0(0),

UG289-2.1.1
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10(10),
(1),
.OEN(OEN)
);
Vhdl #iL:
COMPONENT IOBUF
PORT (
O:OUT std_logic;
IO:INOUT std_logic;
I:IN std_logic;
OEN:IN std_logic
);
END COMPONENT;
uut:IOBUF
PORT MAP(
0=>0,
10=>I0,
I=>l,
OEN=> OEN
);
3.6.5 LVDS Input Buffer
[RENTAR

LVDS Z 4341 \4r AWiFl: TLVDS_IBUF #1 ELVDS_IBUF.
TLVDS_IBUF(True LVDS Input Buffer), L2540 A\ 2.,

!

GW1NZ-1. GW1N-1S 28432 FF TLVDS_IBUF .
ELVDS_IBUF(Emulated LVDS Input Buffer), #5402 735 N 2225 .

!
GW1NZ-1 #{ % #f ELVDS_IBUF.
im0~ EE

3-9 TLVDS_IBUF/ELVDS_IBUF i =~&E

| — " TLVDS_IBUF
IB —>{- ELVDS_IBUF

—

UG289-2.1.1
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I O/T48
%% 3-5 TLVDS_IBUF/ELVDS_IBUF i [0 /48

| 11O ik

I Input Z I NAGE S

IB Input ZE B E 5

o) Output A/ TR =Re)

[REHIE
ZN/1
Verilog #i1k.:
TLVDS_IBUF uut(
.0(0),
A(1),
.IB(IB)
);
Vhdl #i .
COMPONENT TLVDS_IBUF
PORT (
O:0UT std_logic;
I:IN std_logic;
IB:IN std_logic
);
END COMPONENT;
uut: TLVDS_IBUF
PORT MAP(
0=>0,
[=>1,
IB=> IB
);
I —
Verilog 1k
ELVDS_IBUF uut(
.0(0),
A(1),
IB(IB)

UG289-2.1.1
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);
Vhdl k.
COMPONENT ELVDS_IBUF
PORT (
O:0UT std_logic;
I:IN std_logic;
IB:IN std_logic
);
END COMPONENT;
uut:ELVDS_IBUF
PORT MAP(
0=>0,
[=>1,
IB=>IB
);
3.6.6 LVDS Ouput Buffer
BB B

LVDS Z 5 %y MW TLVDS_OBUF #1 ELVDS_OBUF.
TLVDS_OBUF(True LVDS Output Buffer), E 2434 8%,

\‘E‘ ]

GW1N-1. GW1INR-1. GW1NZ-1. GW1N-1S 24+ A2 TLVDS_OBUF.

ELVDS_OBUF(Emulated LVDS Output Buffer), #5482 73 i &% i

o
RO REE

[# 3-10 TLVDS_OBUF/ELVDS_OBUF i O /RE &

TLVDS _OBUF/t—>» O
ELVDS OBUF .|

OB

O/ 4R
% 3-6 TLVDS_OBUF/ELVDS_OBUF ix O+4A
i 11 110 ik
I Input B NE S
OB Output Bl 2 7 i A5 5
o Output Al ZE S S S

UG289-2.1.1
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3.6 GPIO J5if

[REGIE
7~ —
Verilog #l1k.:
TLVDS_OBUF uut(
.0(0),
.OB(OB),
(1)
);
Vhdl #iL:
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,
[=> |
);
=
Verilog #i1k.:
ELVDS_ OBUF uut(
.0(0),
.OB(0OB),
(1)
);
Vhdl #i .
COMPONENT ELVDS_OBUF
PORT (
O:0UT std_logic;
OB:OUT std_logic;

UG289-2.1.1
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I:IN std_logic

);

END COMPONENT;
uut:ELVDS_OBUF
PORT MAP(
0=>0,
OB=>0B,

=> 1

);

3.6.7 LVDS Tristate Buffer

JRET A

LVDS =22/ 4ith 4> FFiFh: TLVDS_TBUF Fil ELVDS_TBUF.
TLVDS_TBUF(True LVDS Tristate Buffer), EZ/r =22, KH

A RE -
¥E!

GW1N-1. GW1INR-1. GW1NZ-1. GW1N-1S & A S K TLVDS_TBUF.

ELVDS_TBUF(Emulated LVDS Tristate Buffer), 24> = &%k
&%, AR RE .

i O R EE

3-11 TLVDS_TBUF/ELVDS_TBUF is O~ EE

OEN ——— > TLVDS_TBUF/+ > O
| » ELVDS TBUF .|, OB
I O/T48
#2 3-7 TLVDS_TBUF/ELVDS_TBUF i O /43
¥ 11 I/0 ik
| Input R NG S
OEN Input W =S MERES
OB Output Bii 2 /- A5 5
0 Output Aiii 2 S 5
[R¥ERIL
7~ —
Verilog #14L.:

UG289-2.1.1
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TLVDS_TBUF uut(
.0(0),
.OB(OB),
A(0),
.OEN(OEN)
);
Vhdl #iL:
COMPONENT TLVDS_TBUF
PORT (
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic;
OEN:IN std_logic
);
END COMPONENT;
uut: TLVDS_TBUF
PORT MAP(
0=>0,
OB=>0B,
I=> 1,
OEN=>0OEN
);
AN/
Verilog #4k.:
ELVDS_TBUF uut(
.0(0),
.OB(0B),
A(1),
.OEN(OEN)
);
Vhdl #4k.:
COMPONENT ELVDS_TBUF
PORT (
O:0UT std_logic;
OB:OUT std_logic;

UG289-2.1.1
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I:IN std_logic;
OEN:IN std_logic
);
END COMPONENT;
uut:ELVDS_TBUF
PORT MAP(
0=>0,
OB=>0B,
[=> 1,
OEN=>0OEN
);
3.6.8 LVDS Inout Buffer
BB B
LVDS Z 73 Hi N th 72 AWide: TLVDS_IOBUF #1 ELVDS_IOBUF .

TLVDS_IOBUF(True LVDS Bi-Directional Buffer), 745 XA
a%, 2 OEN Jym Py, 1ENEZE MG OEN RPN, 1N

UG289-2.1.1

FLEE IR IPAS .
gz idad
3% 3-8 TLVDS_IOBUF & &
F Ik £yl s
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
JREE®(Arora) | GW2AN GW2AN-55C
F Itk GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
JNEFE® GWIN GW1N-4, GW1N-4B,GW1N-4D
(LittleBee®) GWINR GWI1NR-4, GW1NR-4B, GW1NR-4D
P GWI1NRF GW1NRF-4B

ELVDS_IOBUF(Emulated LVDS Bi-Directional Buffer), #2543 XU |7
s, 2 OEN Jymr P, VRN Z 7 dm AN Gerhds: OEN M RH-F
I, AR BN ZE o i R G s

!

GW1INZ-1 & A3 Ff ELVDS_IOBUF.

20(114)
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i AREE
3-12 TLVDS_IOBUF/ELVDS_IOBUF i [0~ 2 E

OEN —>»| TLVDS_IOBUF/
| ——» ELVDS_IOBUF

—» O

10

<«<—> 10B

ImOT48
7% 3-9 TLVDS_IOBUF/ELVDS_IOBUF #0148
¥ 1 1/0 iR
I Input BARmNG S
OEN Input i =R E S
o) Output BB ES
[o]: Inout B 72 73 N i 4
10 Inout Al 2253 i N
[RiEHlk
Verilog #4k.:
ELVDS_IOBUF uut(
.0(0),
10(10),
.I0B(I0B),
A(1),
.OEN(OEN)
);
Vhdl #i4k

COMPONENT ELVDS_IOBUF
PORT (

O:0UT std_logic;

IO:INOUT std_logic;
IOB:INOUT std_logic;

I:IN std_logic;
OEN:IN std_logic

END COMPONENT;
uut:ELVDS_IOBUF

UG289-2.1.1
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3.6.9 MIPI_IBUF

UG289-2.1.1

PORT MAP(
0=>0,
10=>10,
|IOB=>|0B,
|=> |,

OEN=>OEN

);

RIEN4R

MIPI_IBUF(MIPI Input Buffer )& i TAERER: HS i ABERAI LP X
s, Hp HS A Frah A EHAC & -

iERSEH
3% 3-10 MIPI_IBUF & F 854
Kk #5 ERs
GWIN GWIN-9, GWIN-9C, GWIN-2, GWIN-1P5, GW1N-2B,
GWIN-1P5B
NEES | gwaNR GW1NR-9, GW1INR-9C, GW1NR-2, GW1NR-2B
(LittleBee®)
i GWINS GWINS-4, GWINS-4C
GWINSER | GWINSER-4C
GWINSR  GWINSR-4, GWINSR-4C
fREE®
GW2AN GW2AN-18X, GW2AN-9X
(Arora)
IheEHR

MIPI_IBUF 3 LP . HS #i, 10, I0B i##:%] pad.

LP fEx: SCRpW A, OEN {ICHL R, | v%iA 10 A%H; OEN &EH
SEIF, 10 %N OL N#H; OENB K H I, IB A% IOB N
OENB & H R, 10B M OB FiiH .

HS #30: 10. IOB NZE44i N, OH R4, i HSREN $5 i 2 i

HLBH
im0 R EE
3-13 MIPL_IBUF ig A== &
| —) — OH
IB —> —> OL
OEN —>»{ MIPI_IBUF [—>» OB
OENB —p +€—» |0
HSREN —, _le—» 10B
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A4
3 3-11 MIPI_IBUF i O /148
¥ 110 iR
I Input LP#i0 R, OEN/K H I AN o
IB Input LP# R, OENB®K HL T IB AN
HSREN Input HSAR 2 42 il £ ity L B
OEN Input LPELA N N i th =84 HE 5
OENB Input LPELA N o N th =84 HE 5
OH Output HSHEL T # 4 5 5
oL Output LP#xU T, OENE HFiFOL A% -
OB Output LP# N, OENB/E HL T OB A% H .
o P, OEN{KHTFH 10 M, OEN &
10 Inout P 10 NN
HS 80K, 10 A
LP 85X ~, OENB fikHi-F-if I0B Jvfiiti, OENB
0B Inout T HLSEISE 10B g
® HSHEAT, 0B HfiIA

[REHIL
Verilog #4k.:
MIPI_IBUF uut(
.OH(OH),
.OL(OL),
.OB(0OB),
10(10),
.I0B(1OB),
(D),
IB(IB),
.OEN(OEN),
.OENB(OENB),
HSREN(HSREN)
);
Vhdl #iL:
COMPONENT MIPI_IBUF
PORT (
OH:OUT std_logic;
OL: OUT std_logic;
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OB:OUT std_logic;
IO:INOUT std_logic;
IOB:INOUT std_logic;
I:IN std_logic;
IB:IN std_logic;
OEN:IN std_logic;
OENB:IN std_logic;
HSREN:IN std_logic
);
END COMPONENT;
uut: MIPI_IBUF
PORT MAP(

OH=>0H,
OL=>0L,
OB=>0B,
10=>10,
I0OB=>I0B,
[=>1,
IB=>IB,
OEN=>0EN,
OENB=>0OENB,
HSREN=>HSREN

UG289-2.1.1
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3.6.10 MIPI_OBUF
[RENER
MIPI_OBUF & W Fh TAERI . HS Bz LP i,

MIPI_OBUF(MIPI Output Buffer), MIPI %22 3%, 24 MODESEL A
=P, ER(HS)MIPI Eididar 22 v 2% 24 MODESEL MK HSFRS, {E
N(LP)MIPI A ThESr H g2 4 o

B
7 3-12 MIPI_OBUF & %4
Ktk ]| e
GWIN GW1N-9, GW1N-9C
N E® GWINR GW1NR-9, GW1NR-9C
(LittleBee®) | GWINS GW1NS-4, GW1INS-4C
F Ik GWINSER | GWINSER-4C
GWINSR GW1NSR-4, GW1INSR-4C
wARRE

& 3-14 MIPI_OBUF i AREE

MODESEL —>

| —»| MIPI_OBUF ~ > O

——> OB

B ——»
WONE
7= 3-13 MIPI_OBUF i /48
Uity [ 110 Eiiipay
| Input Al B NS S, AT THS BELPREIA .
IB Input LP# T Bo B i N5 5
MODESEL Input ERIE S S, HSELPAER .
o Output A:ﬁ‘aé&%&iﬁﬁthfﬁv‘ji HSK N ANAZ S, LP
N A SR
OB Output B:ﬁﬁiﬁ*@iﬁﬂﬂ%% HSHi N ABZE i, LP
W3R B L
[RIEHIL
Verilog #i1k.:
MIP1_OBUF uut(
.0(0),
.OB(OB),

1),
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IB(IB),

.MODESEL(MODESEL)

);
Vhdl #i4k :

COMPONENT MIPI_OBUF

PORT (

O:0UT std_logic;
OB:OUT std_logic;

I:IN std_logic;

IB:IN std_logic;
MODESEL:IN std_logic

);

END COMPONENT;
uut: MIPI_OBUF
PORT MAP(

0=>0,

OB=>0B,

[=>I,

IB=>IB,

MDOESEL=>MODESEL

);
3.6.11 MIPI OBUF A
FiEN4A

MIPI_OBUF_A & T/ERA: HS Bzl LP .

MIPI_OBUF_A(MIPI Output Buffer with IL Signal), MIPI % 2% 2%,
4 MODESEL M I, A N(HS)MIPI B i 22 b 88 24 MODESEL
NARHESERS, AR (LP)MIPHER Dy e H 22 ph4s . 5 MIPI_OBUF 11X Jl) /& 1
Y IL s EE Ry LP B A SN

&R

MIPI_OBUF_A #Ji&EH 23 Br 3% 3-12 4F, i&@&EH T FRTY|2:4F.
3% 3-14 MIPI_OBUF_A & F 854 (i m)

K %5 At

INEE 5 ® GWI1N GW1N-2, GW1N-1P5, GW1N-2B, GW1N-1P5B
(LittleBee®)

S GWINR GWI1NR-2, GW1NR-2B

UG289-2.1.1
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nOREE
3-15 MIPI_OBUF_A #O5RE=E
MODESEL—>|
| — H——» O
B | MIPLOBUFA | o
IL—>
I O/T48
#= 3-15 MIPI_OBUF_A iR /48
i 11 110 it
I Input HS B~ A B s 4 N5 5
1B Input LPEEA T But AR i N5 5
IL Input LPHE N A BN 5
MODESEL Input LRSS, HSELPHE R,
o Output Aﬁﬁ“ﬁ%ﬁﬁﬁtﬂ %%‘m : AHSE%E@T?’?A%%%EH,
LPA 2R A A B b
OB Output B ¥dEim tHES, HSHX T NBE /i,
LPHE N B R4 .
[RIEHIL
Verilog #i1k.:
MIPI_OBUF_A uut(
.0(0),
.OB(OB),
A1),
IB(IB),
JIL(IL),
.MODESEL(MODESEL)
);
Vhdl #ifk.:

COMPONENT MIPI_OBUF_A

PORT (

O:0OUT std_logic;

OB:OUT std_logic;

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

);

END COMPONENT;
uut: MIPI_OBUF_A

PORT MAP(
0=>0,
OB=>0B,
I=>1,
IB=>IB,
IL=>IL,

MDOESEL=>MODESEL

3.6.12 I3C_IOBUF
BT A

I3C_IOBUF A #Fh TAERE X : Normal BixUAN I3C iz,

I3C_IOBUF( I13C Bi-Directional Buffer), 13C X228, 4
MODESEL Jy H-FiF, 1EJy 13C MUagzids: 4 MODESEL MK H-F
I, A R E W ) 2% P

ERSEY
7= 3-16 I3C_IOBUF ;& &8 i
Kk £yl s
GWIN GW1N-9, GW1N-9C

JEiEe | GWINR

GWINR-9, GW1NR-9C

(LittleBee®) | GW1INS

GWI1NS-4, GWINS-4C

KR GWI1NSER

GWI1INSER-4C

GWINSR

GWINSR-4, GW1NSR-4C

im0 R EE

& 3-16 I3C_IOBUF s O R=E

MODESEL ——»
| —»

I3C_IOBUF

— O

UG289-2.1.1
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I O/T48
3% 3-17 I3C_IOBUF i O 43
it 1 110 BN
I Input BRI NGE S
1O Inout NS S, WA
MODESEL Input HEREFEE S, Normalli HEkI3CH =
o) Output B ES
[RiEHlE
Verilog 1k
I3C_IOBUF uut(
.0(0),
10(10),
A(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: 1I3C_IOBUF
PORT MAP(
0=>0,
10=>10,
[=>1,

MDOESEL=>MODESEL
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3.6.13 MIPI_IBUF_HS/MIPI_IBUF_LP
[RIENE
MIPI_IBUF_HS 7734 A SEI HS #5230, MIPI_IBUF_LP i i 5 i

UG289-2.1.1

ANSZHL LP #ER

iE ARt
#< 3-18 MIPI_IBUF_HS/MIPI_IBUF_LP &z
I £ 1
INTE @
(LittleBee®) K 1 GWINR GWINR-2
ThRESHIA

Fi Pl g A MIPI_IBUF_HS #1 MIPI_IBUF_LP 41 & SEBLSCRE HS. LP
B, dd Floorplanner?’jﬁﬁuﬁﬁﬁﬁ MIPI_IBUF_HS FJ%i A | Al
MIPI_IBUF_LP ¥ | F& 4 AHFE 5, MIPI_IBUF_HS %A 1B Al
MIPI_IBUF_LP [ 1B F MRS S .

wOREE
[# 3-17 MIPI_IBUF_HS/MIPI_IBUF_LP ixOREE

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

I O/T48
7= 3-19 MIPI_IBUF_HS %[O /48

¥ 1 110 i3

I Input HSHEAZE 534 AN A {5 5

IB Input HSH A2 53 A\ B {5 5

OH Output HSH B i A5 5

%% 3-20 MIPI_IBUF_LP ¥ O3

Ui 1 /0 ik

I Input LPELA A FL i A AE 5
IB Input LP#E B H o iy A5 5
oL Output LPH A4 5

OB Output LP#% By 5 5
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EEREAL
® MIPI_IBUF_HS ffiiH OH mJ LLZE 2 lologic (i N4 HiZ )
® MIPI_IBUF_LP K%t OL F1 OB A ft 4% lologic.
[RiEFIL
Verilog #l1k.:
MIPI_IBUF_HS hs (
.OH(OH),
A1),
IB(IB)
);
MIPI_IBUF_LP Ip (

.OL(OL),
.OB(OB),
(1),
IB(IB)
);
Vhdl #i4k.:
COMPONENT MIPI_IBUF_HS
PORT (
OH:OUT std_logic;
I:IN std_logic;
IB:IN std_logic

);
END COMPONENT;
COMPONENT MIPI_IBUF_LP
PORT (
OL: OUT std_logic;
OB:OUT std_logic;
I:IN std_logic;
IB:IN std_logic
);
END COMPONENT;
hs: MIPI_IBUF_HS
PORT MAP(
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OH=>OH,

[=>1,

IB=>IB

);

Ip: MIPI_IBUF_LP

PORT MAP(

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

[=>I,

IB=>IB

3.6.14 ELVDS_IBUF_MIPI

[RIEN R

ELVDS_IBUF_MIPI(Emulated LVDS Input MIPI Buffer)rJ LA ] 5 3
PR AR HS S ABIART LP S A, o A diSCFF HS #3, B

it R SN LP AR

ThaEdEA

ELVDS_IBUF_MIPI %75 LP . HS#3%, I, 1B %% pad.

® Pz IB NI, OL Nt
® HSHZ: I\ IBNESHMAN, OH N .

i O R EE

3-18 ELVDS_IBUF_MIPI i A~ =B

| —»
B ——]

ELVDS_IBUF_MIPI

—— OH
L » oL

ImOIT4R

%% 3-21 MIPI_IBUF ##ON48

Uiy 1] I/O

Eiiipay

I Input

HSEAT, Dy

B Input

LPH#F,  IBAfA
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32(114)




3 F N 2 A7 3.6 GPIO §i&

i 11 /0 Ei:ipu
OH Output HSH =0T B S 5 5
oL Output LPH S i 5 5
[RiEHlE
Verilog #i4k.:
ELVDS_IBUF_MIPI uut(
.OH(OH),
OL(OL),
A(1),
IB(IB)
);
Vhdl ik
COMPONENT ELVDS IBUF_MIPI
PORT (

OH:OUT std_logic;
OL: OUT std_logic;
I:IN std_logic;
IB:IN std_logic
);
END COMPONENT;
uut: ELVDS_IBUF_MIPI
PORT MAP(

OH=>0H,
OL=>0L,
[=>1,

IB=>IB
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4 i N R

4 WAL

iz AR FPGA 77 b 5 A\ eyt 2 48 5CFF SDR. DDR 25 TARRE
BB ARREUR 8 B ) (B8 22 2015 5 %) SORT AC L jldan 455
BANGT XAE T & =35 S5 (i =S R 5 5).

E!

® GW1IN-1. GWINR-1. GW1NZ-1 %14 IOL6. IOR6 &AL ¥ 10 24,

® GWIN-2. GWINR-2. GW1N-1P5. GW1N-2B. GW1N-1P5B. GW1NR-2B 2441
I0T2. IOT3A & A E 10 24,

® GW1N-4. GW1IN-4B. GW1NR-4. GW1NR-4B. GW1NRF-4B. GW1N-4D.

GW1NR-4D %24 1 IOL10. IOR10 & JHIA S £F 10 1B .

4-1 4z -3k FPGA 7 b A\ i 2258 1) 4 HH B0
B 4-1 A28 R R E - RS

X

D

OTMUX

TRIREG

>

» OSER

»

GND —»

Q1

»

TO

Qo0

ODMUX

»

OREG

4

1Sl |

>

»
>

a2

ODELMUX

)

4-2 i AR FPGA 7= R N\ o 2 3 A B0
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4 i N R 4.1 SDR #:{

4-2 N HIZ R R ERE - MARS

> DI

IREG ——> Q

\ 4

Y

DES |———> QoQu

——L___ > LAG

LM ——___ > LEAD
Lo __ WANE® ]
ey
Clh GCLK M55, g3 Fabric; DI E £ A F| Fabric.
4.1 SDR =3

N Z A SCRF SDR RS, feffti AN 74 (IREG). Hulth A /4%
(OREG) M=#&#H%F /74 (TRIREG), HIh#E[F CFU HK
FF/LATCH. 4 FF/LATCH %A D #¢ Buffer/IODELAY 3z, H.iZ
Buffer/IODELAY A 3KkzhH AW lologic I, B4 FF/LATCH % Q ME—IK
% Buffer/IODELAY, H.i% Buffer £/ J2 MIPI Buffer i5f, 7] LA{EJy IOLOGIC

fliH .
4.2 DDR &R #INIZE
4.2.1 IDDR
FiEN R
IDDR(Dual Data Rate Input), SZILXUEEHE RN
TheEHA

IDDR #20, % Buda 78 [F] — B ehil i i1k 4h FPGA 1248, IDDR &4
MEE W& 4-3 fiw, NFEME 4-4 Fis.

4-3 IDDR ZiBEE
o CLK
CLK
CLK DFF 1T LD Qo0
DFFt (L1 D
D D
CLK
CLK

DFF 1 2> o

DFFN L [Q D
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4-4 IDDR BB
1 2

CLK s I

Lt |

D (o bo 801 201802 402 8h2 b2 8}

Qo { DA ¥ DA ¥ DZA ¥ DiA ¥
Q1 { DoB ¥ DIB ¥ pzB ¥ pDaE ¥
mOREE
[ 4-5 IDDR i O R~=E
CLK ——» > 01
IDDR

D — > > QO
A T48
%< 4-1 IDDR iz ON4E
i 144 /0 Eripa
D Input IDDREHE NG 5
CLK Input K PN EREs
QO0, Q1 Output IDDREH Hin 155
SHNE
%2 4-2 IDDR £8IN48
ZH 4 B 6 BRE Eiii3ay
QO_INIT 1'b0 1'b0 QO%n tH (147145 HUAE
QL_INIT 1'b0 1'b0 QL Hi M LG A
AN

IDDR (¥ ¥E% N D /] B2k B IBUF, 4t IODELAY fRbesk g H
i DO
[RiEHIE

A DL E sk FE, WAl LLiE IP Core Generator T. B 774, HAik

%5 P,
Verilog 1k
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IDDR uut(
.Q0(Q0),
Q1(Q1),
D(D),
.CLK(CLK)
);
defparam uut.QO_INIT = 1'b0;
defparam uut.Q1_INIT = 1'b0;
Vhdl #iL:
COMPONENT IDDR
GENERIC (QO_INIT:bit:="0";
Q1_INIT:bit:='0"

PORT(
QO:OUT std_logic;
Q1:0UT std_logic;
D:IN std_logic;
CLK:IN std_logic
);
END COMPONENT;
uut:IDDR
GENERIC MAP (QO_INIT=>'0",
Q1_INIT=>'0'

PORT MAP (
QO0=>Q0,
Q1=>Q1,
D=>D,
CLK=>CLK
);
4.2.2 IDDRC
BT 4R
IDDRC(Dual Data Rate Input with Asynchronous Clear)5 IDDR jgg
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4 % N 2 4R 4.2 DDR B N2 4
FAL, SERBAEE R, FIN B RS E AR
IheEfaR
IDDRC #:X, % 2 78 [Fl — B Bhil i b4y FPGA 1245,
wARRE
[ 4-6 IDDRC i O~ EE
CLK ——» o1
CLEAR ——» IDDRC
D ——» QO
ANT4E
3 4-3 IDDRC iz O3
¥ 1144 1/0 ik
D Input IDDRC NG 5
CLK Input IR PN ERS)
CLEAR Input FATEEMANG TS, EHETPFA
QO0, Q1 Output IDDRC ##izt (55
BHNE
7% 4-4 IDDRC ¥ +48
¥4 B E BMAE ik
QO_INIT 1'b0 1'b0 QO i I 4R B A
QL INIT 1'b0 1'b0 Q1% AT 4h BB
EEREA
IDDRC [##E4 A D 7] HH:3k H IBUF, (4 id IODELAY #Hek H H
fanh DO.
[RERFIL
A DA B RSB JR S, W] L IP Core Generator T. B =4, Hik
%5 IPIH.
Verilog #i1k.:
IDDRC uut(
.Q0(Q0),
Q1(Q1),
.D(D),
.CLK(CLK),
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.CLEAR(CLEAR)
);
defparam uut.QO_INIT = 1'b0;
defparam uut.Q1_INIT = 1'b0;
Vhdl #iL:
COMPONENT IDDRC
GENERIC (QO_INIT:bit:="0";
Q1_INIT:bit:='0"

PORT(
QO:OUT std_logic;
Q1:0UT std_logic;
D:IN std_logic;
CLEARCIN std_logic;
CLK:IN std_logic
);
END COMPONENT;
uut:IDDRC
GENERIC MAP (QO_INIT=>'0",
Q1_INIT=>'0'

PORT MAP (
Q0=>Q0,
Q1=>Qf1,

D=>D,
CLEAR=>CLEAR,
CLK=>CLK

4.2.3 IDES4
[RENER
IDES4(1 to 4 Deserializer) &y 1 7 B ATHI N 4 AL HHAT ¥ BIAR R 25
Theesaid

IDES4 #i5, SeIl 1: 4 SFiet, St B fE A — i sl i it
FPGA 2%, SCff CALIB B i B iy, &Rkt e ie i —£G6n, #
REVYIR e, HotEn R SR AL AT B . CALIB 7= il Fy B i 18 4-7 e
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TNo
4-7 CALIB ;=BT FF B

PCLK f f | f | f | f | f | t ) [
Foekd L # 1f LF L ¢ L f L+ L & L §& 1 & 1L & [ & L& 4+ L& L+
CALIB

D D2 D0 X D1 D2 02 ¥ 00 ¥ D1 02 ¥ D2 ¥ Do) 01 X D202 X Do ¥ 01X 02 ¥ D2 % 00 X 01 ) 02 (D2 D0 X D1 % 02 X b2 00 ) D1 D2 03 ) 00..

Qo ” o1

Qi o 0z

Q2 bz m

- R FrR
=E!
%WJEZ]]CTALIB G bk e AN A RS, AR R A, KR R TR T
Trek B AT,

= Ny f = 2 f
PCLK &% 1 FCLK 4> 4ii$ig. PCK 1/ FCLK
im0 R EE

[ 4-8 IDES4 iR =E

D—> ——> Q0
FCLK ——>] > 01
PCLK—> IDES4
CALIB—> — > Q2
RESET —> — Q3
wmAMTE
3= 4-5 IDES4 #0145
i 144 /0 ik
D Input IDES4 HHEfi NG5
FCLK Input R TN R
PCLK Input Esigz i PN ERS
CALIB Input EEA;FE@% F TR B 5 B BRI, &
RESET Input SR ARANGS, EHETEA .
Q3~Q0 Output IDES4 #fa i 55
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SHNE

%% 4-6 IDES4 &N

R4

e v

ERINME

ik

GSREN

"false", "true"

"false"

Ja A4 R EAIGSR

LSREN

“false", "true"

"true"

A A E AT RESET

R

IDES4 % i N\ D Al B3k H IBUF, (&34 IODELAY flsk g H

itk DO.
R¥EHIL

Al DL B sk 5 iE, tha] LLiliid IP Core Generator T H =4, Bk
a[Z#% 5 IPiAH.

Verilog #5144
IDES4 uut(
.Q0(Q0),
Q1(Q1),
Q2(Q2),
.Q3(Q3),
.D(D),

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

)i

defparam uut. GSREN="false";

defparam uut.LSREN ="true";

Vhdl #4k

COMPONENT IDES4
GENERIC (GSREN:string:="false";

LSREN:string:="true"

PORT(

QO:0UT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
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Q3:0UT std_logic;
D:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
CALIB:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:IDES4
GENERIC MAP (GSREN=>"false",
LSREN=>"true"

PORT MAP (
Q0=>Q0,
Q1=>Q1,
Q2=>Q2,
Q3=>Q3,

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

4.2.4 IDESS8
[RENAR
IDES8(1 to 8 Deserializer) &y 1 7 & 47 H N\ 8 AL H-AT ¥t (AR EF 2%
ThaeA

IDES8 #i5, SIl 1: 8 HiJfieit, it Bl (e A — I phid i it
FPGA 2. SCfF CALIB Bt B iy, GRSk daie i —£6r, #
(VWA= it R RS E S A TR E ey E T

PCLK i& % B FCLK 43 i35 fPCLK :1/4 fFCLK .
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waREE
4-9 IDES8 #50~=HE
——>» Q0
D ——» > Q1
FCLK — » — Qg
—
PCLK ——>» |DESS I 84
CALIB — » > 05
RESET — » ————» Q6
> Q7
mONE
%% 4-7 IDESS8 ¥ O/+43
44 I/O ik
D Input IDES8# i N1G T
FCLK Input U R N RS
PCLK Input EXiREZ L TN RS
CALIBfE S NTES, FIT %4 b EdE i
CALIB Input B, A
RESET Input SR G S, =R
Q7~Q0 Output IDES8% % 55
SHNE
%< 4-8 IDES8 ¥ +43
ZH 4 HUE TS BNE P
GSREN "false", "true" "false" a4 RENMGSR
LSREN "false", "true" "true" Ja A S A RESET
FEREAL
IDESS8 %k A\ D Af B i3k H IBUF, 5{&3d IODELAY ik 5 H
it DO,
REHIT
] DA E R4 R iE, WAl L@ IP Core Generator T.E 7 4, HAik
A% 5 IPHM.
Verilog #14t.:
IDES8 uut(
.Q0(Q0),
.Q1(Q1),
.Q2(Q2),
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.Q3(Q3),
.Q4(Q4),
.Q5(Q5),
.Q6(Q6),
Q7(Q7),
.D(D),
.FCLK(FCLK),
.PCLK(PCLK),
.CALIB(CALIB),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
Vhdl #i .
COMPONENT IDES8
GENERIC (GSREN:string:="false";
LSREN:string:="true"

PORT(
QO:OUT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
Q4:0UT std_logic;
Q5:0UT std_logic;
Q6:0UT std_logic;
Q7:0UT std_logic;
D:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
CALIB:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:IDES8
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GENERIC MAP (GSREN=>"false",
LSREN=>"true"

PORT MAP (
Q0=>Q0,
Q1=>Q1,
Q2=>Q2,
Q3=>Q3,
Q4=>Q4,
Q5=>Q5,
Q6=>Q¢6,
Q7=>Q7,

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

4.2.5 IDES10
[RENER
IDES10(1 to 10 Deserializer)>y 1 Az 5 4785\ 10 57 F:47 % HH (1) 5
Ao
Thakesaig

IDES10 #&58, SZEL 1: 10 H 4, far B e 5] — i ep il s fe it s
FPGA &% . ZFF CALIB %5 HEIRINF, SN EdERAL—0, B
PR E, BdEs oK S5 AL T R EE A [

PCLK &% H FCLK 4343k 15 . fPCLK :1/5 fFCLK o
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mOREE
4-10 IDES10 O R EE

- »QO0
Q1

D——> Q2
FCLK — » - »0Q3

PCLK——» IDES10 | »Q4

CALIB > > 82
RESET — > - »Q7
- »Q8
- »Q9
wAN4A
%% 4-9 IDES10 35148
Uit 11 44 I/O ik
D Input IDES10 NG5
FCLK Input RN R T
PCLK Input Esigz i NERS
55 AR BRI, P
CALIB Input %{ALIB{:.?, FH TR 8y H 5B i, =P A
AX o
RESET Input ARG S, EHEEA R
Q9~Q0 Output IDES10 % {55
SRNE
3% 4-10 IDES10 ¥ N4
ZH 4 By A v LN ik
GSREN “false", "true" | "false" Ja 4R EAIGSR
LSREN "false", "true" | "true" Ja A E (I RESET
EEREHL

IDES10 H%dEsm A\ D Al B4k H IBUF, =4 i IODELAY bk H
H&t DO,

JRIEHIL

Al DL E sk JE1E, WAl LLUERE IP Core Generator T2 774, HAk
&% 5 IPIEH

Verilog #i1k.:
IDES10 uut(
.Q0(Q0),
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);

Q1(Q1),
.Q2(Q2),

.Q3(Q3),

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

Q7(Q7),
.Q8(Q8),
.Q9(Q9),

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

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

Vhdl #il4k.:
COMPONENT IDES10
GENERIC (GSREN:string:="false";

LSREN:string:="true"

PORT(

QO:OUT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
Q4:0UT std_logic;
Q5:0UT std_logic;
Q6:0UT std_logic;
Q7:0UT std_logic;
Q8:0UT std_logic;
Q9:0UT std_logic;
D:IN std_logic;
FCLK:IN std_logic;
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4.2.6 IVIDEO

PCLK:IN std_logic;
CALIB:IN std_logic;
RESET:IN std_logic
);

END COMPONENT:
uut:IDES10

[RiBNT4R
IVIDEO(1 to 7 Deserializer)y 1 7 B ATHIN 7 A7 347 % H R 5 25
IhietEid

IVIDEO #ix, S8l 1. 7 H -4, S s e E — N el it R gt 4
FPGA &% . ZFF CALIB %4 H BRIy, SR EEBAL 2 67, #
PR E, BudEs ok 500 T AR A R

UG289-2.1.1

PCLK

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

PORT MAP (
Q0=>Q0,
Q1=>Q1,
Q2=>Q2,
Q3=>Q3,
Q4=>Q4,
Q5=>Q5,
Q6=>Q6,
Q7=>Q7,
Q8=>Q8,
Q9=>Q9,

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

I B FCLK 2 4i3k15 .

fPCLK :]/3'5 fFCLK )
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mOREE
4-11 IVIDEO i OR~=E
> QO
D —> ——> Q1
FCLK ——— > > Q2
PCLK —>{ IVIDEO |—» @3
CALIB —> > Q4
RESET —> > 05
> 06
wON4E
%% 4-11 IVIDEO O+ 43
U 144 11O Eiipu
D Input IVIDEOX 4 N5 5
FCLK Input I B NE
PCLK Input EXiR RPN RS
= Ve BRI, R
CALIB Input %{ALIB 5, AR AR, EEcEE
)< o
RESET Input SR ARMNES, SRS
Q6~Q0 Output IVIDEO ¥ ¥z i A5 =
SN B
%% 4-12 IVIDEO &8N+ 48
S 3 { ¥ [ BNE ik
GSREN “false", "true" "false" Ja 4R EAGSR
LSREN "false", "true" "true" Ja A E A RESET
FEFEAL

IVIDEO K%#E%i N\ D 7] H#2k H IBUF, 545 IODELAY fRbk H
Hid DO,

FRiEHIL

A DL E s FE, WA LLiET IP Core Generator T. 2774, HAk
A% 5 P,

Verilog 4t :
IVIDEO uut(

.Q0(Q0),

Q1(Q1),
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.Q2(Q2),
.Q3(Q3),
.Q4(Q4),
.Q5(Q5),
.Q6(Q6),
.D(D),
.FCLK(FCLK),
.PCLK(PCLK),
.CALIB(CALIB),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
Vhdl #i .
COMPONENT IVIDEO
GENERIC (GSREN:string:="false";
LSREN:string:="true"

PORT(
QO:0UT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
Q4:0UT std_logic;
Q5:0UT std_logic;
Q6:0UT std_logic;
D:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
CALIB:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:IVIDEO
GENERIC MAP (GSREN=>"false",
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LSREN=>"true"

PORT MAP (
QO0=>Q0,
Q1=>Q1,
Q2=>Q2,
Q3=>Q3,
Q4=>Q4,
Q5=>Q5,
Q6=>Q6,

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

);

4.2.7 IDES16
[FENAE
IDES16(1 to 16 Deserializer)}y 1 17 5 AT\ 16 AL 347 4 H ) i £
o
iE st
& 4-13 IDES16 i&E A&
F Itk # e
GWIN GW1IN-1S, GWIN-9, GW1N-9C, GW1N-2, GW1N-1P5,
GW1N-2B, GW1N-1P5B
NEES T gwiNR GWINR-9, GW1NR-9C, GW1INR-2, GW1NR-2B
(LittleBee®)
i GWINS GWINS-4, GWINS-4C
GWINSER  GWINSER-4C
GWINSR | GWINSR-4, GWINSR-4C
ThEEA

UG289-2.1.1

IDES16 #&5, SZEL 1: 16 HHE#, f B e 5 — i el s e gt
FPGA &% . CFF CALIB %5 HEdRINF, SN EdERAL—, B
PSR )E, Bl o SR AL a1 R B R AR [ .

PCLK i & 1 FCLK 43 #3515 : focw :1/8 Frew .
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mOREE
4-12 IDES16 O R EE

Q0
Q1
> Q2
——» Q3
> Q4
——> Q5
D—>
> Q6
FCLK —>]
——> Q7
PCLK——>» IDES16
—— Q8
CALIB—>
—— Q9
RESET—>
—— Q10
—— Q11
—— Q12
—— Q13
——> Q14
—— Q15
WONE
%= 4-14 IDES16 SO/ 48
Ui 1144 110 P
D Input IDES16 # i N5 5
FCLK Input R NG 5
PCLK Input E NG S
CALIB Input CALIBfE 5, H TS b HHRIN T, = EFA R
RESET Input SRS, &HEFERG
Q15~Q0 Output IDES16 it 55
SHNE
3% 4-15 IDES16 ¥ T4
ZH 4 By A v LN ik
GSREN "false", "true" "false" Ja 4 R EAIGSR
LSREN "false", "true" "true" Ja A E (I RESET
EERERL

IDES16 s A\ D Al B4k H IBUF, 4 il IODELAY bk H
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Hitt DO,

[RiEHIE
A DA E Sk R s, AT L@l IP Core Generator T E. =4, HAk
5% 5 IP .
Verilog #l1k.:
IDES16 uut(

)i

.Q0(Q0),
Q1(Q1),
Q2(Q2),
.Q3(Q3),
Q4(Q4),
.Q5(Q5),
.Q6(Q86),
.Q7(Q7),
.Q8(Q8),
.Q9(QY),

.Q10(Q10),
Q11(Q11),
Q12(Q12),

Q13(Q13),
Q14(Q14),
Q15(Q15),
.D(D),
FCLK(FCLK),
PCLK(PCLK),
.CALIB(CALIB),
RESET(RESET)

defparam uut. GSREN="false";

defparam uut.LSREN ="true";
Vhdl 4L

COMPONENT IDES16

GENERIC (GSREN:string:="false";
LSREN:string:="true"
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PORT(
QO:OUT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
Q4:0UT std_logic;
Q5:0UT std_logic;
Q6:0UT std_logic;
Q7:0UT std_logic;
Q8:0UT std_logic;
Q9:0UT std_logic;
Q10:0UT std_logic;
Q11:0UT std_logic;
Q12:0UT std_logic;
Q13:0UT std_logic;
Q14:0UT std_logic;
Q15:0UT std_logic;
D:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
CALIB:IN std_logic;
RESET:IN std_logic

);

END COMPONENT;

uut:IDES16

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

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

);

4.2.8 IDDR_MEM

UG289-2.1.1

[FiENE
IDDR_MEM(Dual Data Rate Input with Memory), 287 memory ]

RS H A Z N o

g3k gas

7 4-16 IDDR_MEM & B8

Ktk £l BNy

. GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
= ®
ﬁ}ﬁra) GW2AN GW2AN-55C
ik GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
IThaesaid

IDDR_MEM % H 308l 78 [7)— I 4 i iy $R 4k 45 FPGA 124,
IDDR_MEM TFZ & DQS 1 A, H, ICLKER: DQS M5
DQSR90, HR#E ICLK HIRf &K &% N IDDR_MEM; WADDR[2:0]i%
#: DQS %155 WPOINT; RADDR[2:0]i%#: DQS Hifi(s 5
RPOINT.

PCLK 1 ICLK A% 5 &M : foeu = o .
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PCLK 1 ICLK Z[AlfFE—E AN S &R, FIRHE DQS i) DLLSTEP
ERAE AR AR

wOTR=EE
4-13 IDDR_MEM ﬁ#‘ﬁ M| %?%E

D— >
ICLK——>}
PCLK——> > Q0

wADDR—/—>  IDDR_MEM
3

RADDR—/B—P

RESET—>
O/ 4ER
7= 4-17 IDDR_MEM % O+ 48
Ui 1144 110 ik
D Input IDDR_MEM M NG5
ICLK Input MG S, K EDQSHLLKDQSRI0.
PCLK Input BN YN RS
WADDR[2:0] | Input HHihE S, KEDQSHEWPOINT.
RADDR[2:0] Input FHhEEE S, K EHDQSHERPOINT.
RESET Input FRABARMNGE S, mETA .
Q1~Q0 Output IDDR_MEM¥ i 155
SHNE
& 4-18 IDDR_MEM S¥ M43
R4 HUE G BINME R
GSREN "false", "true” | "false" A A RE LGSR
LSREN "false”, "true” | "true" Ja A S I RESET
EEREAN

® IDDR_MEM i A\ D il HEk H IBUF, (&5t IODELAY Rk
H He it DO.

ICLK 753k H DQS #itkft) DQSR90.
WADDR][2:0]7F % 9 DQS #i5ff) WPOINT.
RADDRI[2:0]7 K 4 DQS #iHtff] RPOINT.
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[REGIE
Verilog #14t.:
IDDR_MEM iddr_mem_inst(
.Q0(q0),
.Q1(q1),
.D(d),
ICLK (iclk),
.PCLK(pclk),
.WADDR(waddr[2:0]),
.RADDR(raddr[2:0]),
.RESET (reset)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
Vhdl #il4k.:
COMPONENT IDDR_MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true"

PORT(
QO:0OUT std_logic;
Q1:0UT std_logic;
D:IN std_logic;
ICLK:IN std_logic;
PCLK:IN std_logic;
WADDRE:IN std_logic_vector(2 downto 0);
RADDRE:IN std_logic_vector(2 downto 0);
RESET:IN std_logic
);
END COMPONENT;
uut:IDDR_MEM
GENERIC MAP (GSREN=>"false",
LSREN=>"true"

PORT MAP (

UG289-2.1.1
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Q0=>q0,
Q1=>q1,

D=>d,
ICLK=>iclk,
PCLK=>pclk,
WADDR=>waddr,
RADDR=>raddr,
RESET=>reset

);

4.2.9 IDES4_MEM

UG289-2.1.1

JRET A

IDES4_MEM(1 to 4 Deserializer with Memory) i 2% ThAE R 1:4 5 3F
Fedds, WISCIL A ALERAT R 4 K1 AT

iESEH
#< 4-19 IDES4_MEM & g8 ¢
Kk EYl s
_ GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
ifﬁf}a) GW2AN GW2AN-55C
ik GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
IhREHEIR

IDES4_MEM 328 1: 4 B IF864, B B R — I Bl i e b oh
FPGA &% . ZFF CALIB %5 BRI, SN EdERAeL—0,
PEVUR JE, Btttk 5 8400 5T OB AH R

IDES4_MEM 5 IDES4 A7, IDES4_MEM T #E & DQS {1/, H
1, ICLK %82 DQS %55 DQSRO0, HARYE ICLK B4 s Fam 2%
A IDES4_MEM; WADDR[2:01i##; DQS (1415 5 WPOINT;
RADDR[2:0]i% 4 DQS 415 5 RPOINT.

PCLK. FCLK 11 ICLK i3 & M. focuc =2 fra =2 o .

FCLK A ICLK Z [HJ /74— HIAHAL K &, I#4E DQS #J DLLSTEP {i
BEMNIR R
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i O R EE

4-14 IDES4 MEM iz OREE

D —>»

ICLK ——>|

FCLK —

PCLK —»

WADDR ——/—»

RADDR ——/—»

CALIB —

RESET —>

IDES4_MEM

O T48
7= 4-20 IDES4_MEM RO 48
Uity 1 44 110 Eiiipa
D Input IDES4_MEMEH i N5 5
ICLK Input B AN(E S, K HDQSHELDQSRIO.
FCLK Input R AN E T
PCLK Input EW NG S
WADDR[2:0] | Input HHhE S, K EDQSHEEWPOINT.
RADDR[2:0] Input B hEE S, SREDQSHRPOINT.
CALIB Input EZALIBTCW?, T 5 5 B R, A
RESET Input A EARMNE S, mETPA .
Q3~Q0 Output IDES4_MEMZ % {5 5
BHNE
7% 4-21 IDES4_MEM ¥4
ZH 4 H{E ¥ ] BRINME iR
GSREN "false", "true" | "false" Ja 4R EALGSR
LSREN “false”, "true” | "true" Ja A E (RESET
EEREAL

® |DES4 MEM Hy¥ditm AN\ D ] H#kH IBUF, si&id
>k HH#H DO;

IODELAY #Ht
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® |CLK #FkH DQS #iH ) DQSR90;

® \WADDR[2:0]7® H DQS #Hf#] WPOINT;

® RADDR[2:0]% K [l DQS #itk[f) RPOINT.

RiEfIHE

Verilog #l1k.:
IDES4_MEM ides4_mem_inst(

);

.Q0(q0),
Q1(q1),
.Q2(q2),
.Q3(q3),

.D(d),

ICLK(iclk),
.FCLK(fclk),
.PCLK(pclk),
.WADDR(waddr[2:0]),
.RADDR(raddr[2:0]),
.CALIB(calib),
.RESET(reset)

defparam uut. GSREN="false";

defparam uut.LSREN ="true";
Vhdl %4k

COMPONENT IDES4_MEM

GENERIC (GSREN:string:="false";

LSREN:string:="true"

);

PORT(

QO:OUT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
D:IN std_logic;
ICLK:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
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WADDRE:IN std_logic_vector(2 downto 0);
RADDRE:IN std_logic_vector(2 downto 0);
CALIB:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:IDES4_MEM
GENERIC MAP (GSREN=>"false",
LSREN=>"true"
)
PORT MAP (
Q0=>q0,
Q1=>q1,
Q2=>q2,
Q3=>q3,
D=>d,
ICLK=>iclk,
FCLK=>fclk,
PCLK=>pclk,
WADDR=>waddr,
RADDR=>raddr,
CALIB=>calib,
RESET=>reset
);
4.2.10 IDES8_MEM
[RIETR

IDES8_MEM (1 to 8 Deserializer with Memory) i fZf& D RE 1:8 £ I
¥R, WISEL A A AT 8 A IEAT .

ERRG
3% 4-22 IDES8_MEM & & ¢
F Itk EY s
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
JSEE®(Arora) | GW2AN GW2AN-55C
F Itk GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
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Theeik

IDES8_MEM SEHL 1: 8 & Jf e, ot Hdfa £ Al — I i v de it an
FPGA &4, ZHF CALIB %4 57, ARk Edme i —16, #&
M\RJE, BRI SBALRT SRR . 5 IDES8 ANH,
IDES8_MEM FHFELA DQS fi ], H, ICLK#%E#: DQS (&5
DQSR90, HR#E ICLK Hyrf ks #dfii5 \ IDES8_MEM; WADDR[2:0]
4 DQS i+ 55 WPOINT; RADDR[2:0]i%#: DQS K H 155
RPOINT.

PCLK. FCLK #1 ICLK A3 &N Focik =1/4 frei =1/4 Fiow .

FCLK 1 ICLK Z [EJf#7E — € HIAHAL K &, A4 DQS 1) DLLSTEP 1H
HEMAL R AR .

im0~ EE
4-15 IDES8_MEM 0= EE

D —
ICLK —— ——» QO
—— Q1
FCLK ——
— Q2
PCLK —— — Q3
IDES8_MEM |, o4
WADDR ——/—>
3 —» Q5
RADDR ——/—» — Q6
3 ——> Q7
CALIB ———>
RESET — >
WwANTER
7= 4-23 IDES8_MEM i /48
Uity 1 44 I/O ik
D Input IDES8_MEM Hif i AN 15 5
ICLK Input NGS5, >k EHDQSHEHDQSRI0
FCLK Input R NG T
PCLK Input EiRz i TN ERS

WADDR[2:0] | Input HHhE S, K EDQSHEEWPOINT

RADDR[2:0] | Input S S, KREDQSHEIRPOINT

CALIB Input CALIBfES5, HT A% HERITY, SHEFE
RESET Input S ENRNG S, FEFAR
Q7~Q0 Output IDES8_MEM %% 15 5
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SENA
3% 4-24 IDES8_MEM £¥ /T 43
ZH 4 BE YE BRNE iR
GSREN "false”, "true” | “false" Ja AR EAIGSR
LSREN "false”, "true" | "true" Ja AR S A RESET
EEREAL

® IDES8_MEM ¥l A\ D W] B4k H IBUF, 2iZtid IODELAY #ih
K H At DO.
® ICLK 52K H DQS ) DQSR90.
® WADDR[2:0]7 >k H DQS ) WPOINT.
® RADDR[2:0]7 > H DQS #i#[#] RPOINT.
[REGIE
Verilog #1144
IDES8 _MEM ides8 mem_inst(
-Q0(q0),
Q1(a1),
.Q2(q2),
.Q3(g3),
.Q4(q4),
.Q5(95),
.Q6(q6),
.Q7(q7),
.D(d),
ICLK(iclk),
.FCLK(fclk),
.PCLK(pclk),
.WADDR(waddr[2:0]),
.RADDR(raddr[2:0]),
.CALIB(calib),
.RESET (reset)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";

Vhdl #i4k:
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COMPONENT IDES8_MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true"
);
PORT(
QO:OUT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
Q4:0UT std_logic;
Q5:0UT std_logic;
Q6:0UT std_logic;
Q7:0UT std_logic;
D:IN std_logic;
ICLK:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
WADDRE:IN std_logic_vector(2 downto 0);
RADDRE:IN std_logic_vector(2 downto 0);
CALIB:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:IDES8 MEM
GENERIC MAP (GSREN=>"false",
LSREN=>"true"
)
PORT MAP (
Q0=>q0,
Q1=>q1,
Q2=>q2,
Q3=>q3,
Q4=>q4,
Q5=>q5,
Q6=>q6,
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Q7=>q7,
D=>d,
ICLK=>iclk,
FCLK=>fclk,
PCLK=>pclk,
WADDR=>waddr,
RADDR=>raddr,
CALIB=>calib,
RESET=>reset

);

4.3 DDR #1612 15

4.3.1 ODDR
[RENR
ODDR(Dual Data Rate Output), SZELXURE HdE i R4
TheEHiA

ODDR #5,, HT M FPGA #3 - LmXUE5EH 25 5. HF QoA
MAEEE R SRR E, Q1 HF QO AriER) IOBUF/TBUF i) OEN 15 5.
ODDR #Z#aAEE w1 & 4-16 fras, B FFERWE 4-17 fiw.

[ 4-16 ODDR iZ4E1EE
. - e T 1
| LIK Q [J.LK_ CIK :
D1=> D DoFfFt D prrt fA D | pepp [Q
I 10 J
| 11
S Mux2 1 Qo0
| ci CIK CIK SEL |
o= : " orft 2P orer (80 1 oy o I
I
CLK= !________________________________________________J _____
r . o TRI-DDRX1 |
;CLK @ cIK I_QJS_ |i |
TXOo—>— orrt (=2 orFt |21 et [9— 2 | prer 2w muxe ﬁ?—DQl
| SEU
| ™xax_por l— !
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4-17 ODDR K&

CLK FLf L f LfF LF L f LfF

T —— THA ¥ THB ¥ TXC ¥ THD ¥

a1 T { T A W THB ¥ THC ¥ THD ¥

Qar THELK_FOL = 1b1 {_TXA X TxB ¥ TXC X TXD X

iwOREE
4-18 ODDR O T==E

b — Qo
DO ) ODDR o1
X ——>»
A4
72 4-25 ODDR #0048
14 110 it
DO, D1 Input ODDR# NG T
X Input JE TRI-DDRX17/4Q1
CLK Input RPN ERE?
QO Output ODDR % E 5
o1 Output ODDR = A {EREEHlf 5 5, ‘ﬂi@%Qoﬁﬁﬁi
[FIOBUF/TBUFfIOENTE 5, miE=s
SHNAR
72 4-26 ODDR ¥4
4 B E ¥ NN ity
QXL % HH A A 42
TXCLK_POL 1'b0, 1'bl 1'b0 ® 1'b0:Q1 _LFHis4iH
® 1'b1:Q1 FREUHH
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ZH 4 H A o BIME ik
INIT 1'b0 1'b0 ODDR#i H FI#] 46 BUE
PERERL

® QO r| HE:%EH: OBUF, & il IODELAY #EHu £z 46 At 1 DI,
® Q1 Fi&EH: QO fIri#ER IOBUF/TBUF 1) OEN {55, &=,
[REHIL
A DA E EsL b R s, ALl IP Core Generator T E. =4, HAk
A% 5 1P,
Verilog #5144
ODDR uut(
.Q0(Q0),
Q1(Q1),
.DO(DO),
.D1(D1),
TX(TX),
.CLK(CLK)
);
defparam uut.INIT=1'b0;
defparam uut. TXCLK_POL=1'b0;
Vhdl it
COMPONENT ODDR
GENERIC (CONSTANT INIT: std_logic:='0";
TXCLK_POL:bit:="0'

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

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

4.3.2 ODDRC

UG289-2.1.1

FiEN R

ODDRC(Dual Data Rate Output with Asynchronous Clear)5 ODDR
ThReRML, SEIAUEE R, RN BA P2 Th6e.
TheksA

ODDRC #&3{, HIT M FPGA ge & i E 25 5. Kb Q0 A
W E R H R, Q1 HT QO il IOBUF/TBUF i) OEN 55 . Hi#
EHEE B 4-19 Fios.

[& 4-19 ODDRC iZiEHEE
. 1
| cik Ti CIK :
D1= 0 DFFC T D DFrcT 12 D DFFcT |2
CLEAR=> [ciemm CLEAR CLEAR _|_|0 :
} .I 11
} — MUX2 %—D Qo
| CIK CIK CIK SEL |
DO= Lo perct |2 pFrct 2D 1 pepycd [Q I
ICLE"R L_CLEAR CLER I
ke ———————————————————————" _ __ _
[ . . TRI-DDRX1 |
:cu< IL I |
X b 1 orrct P2+ prret |20 | revcy 194 ° pFct 19 _1o| mux2 gl—DQ]_
ICLE/3R 'CLEAR -CLEAR CLEAR |ﬂ |
B —————————— ]
wORERE

& 4-20 ODDRC iz AREE

CLK ——
CLEAR —
——3» 00

D1 —>{ ODDRC Q

DO —> > Q1

TX —>
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4 % N 2 4R 4.3 DDR Bt 12 4
A4
7% 4-27 ODDRC #x /T4
Uity 144 110 iR
DO, D1 Input ODDRC ##n i M5 5
TX Input i34 TRI-DDRX 14 %y HH Q1
CLK Input RPN RS
CLEAR Input SOEERMANGS, S TFAK
Qo0 Output ODDRC ##f i Hif5 5
o1 Output ODDRC =i fg42 4 th 5 5 Fﬁﬁij%cgoﬁﬁ
ZEFIIOBUF/TBUFIFOEN(E 5, #iEs
SRNAR
3% 4-28 ODDRC &/ 48
44 H{A 3 NN ik
Q1 iy HA B b AR P s )
TXCLK_POL 1'b0, 1'b1 1'b0 ® 1'b0:Q1 FJHS4H!
® 1b1:Q1 TR
INIT 1'b0 1'b0 ODDRCHi H ] 4 HUE
EERN
e QO "B % OBUF, il IODELAY fRbkiff: Hoam A I DI,
o Q1 Fi%EH: QO FriER) IOBUF/TBUF 1) OEN 55, &S,
[RiEHIE
A DA B RSB RS, W] L IP Core Generator T E. =4, Hik
%5 IPIAMH.
Verilog #il4L:
ODDRC uut(
.Q0(Q0),
Q1(Q1),
.DO(DO),
.D1(D1),
TX(TX),
.CLK(CLK),
.CLEAR(CLEAR)
);
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defparam uut.INIT=1'b0;
defparam uut. TXCLK POL=1'b0;

Vhdl #il4k.:
COMPONENT ODDRC
GENERIC (CONSTANT INIT : std_logic :='0";
TXCLK_POL : bit :='0’

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

PORT MAP (
Q0=>Q0,
Q1=>Qf1,
D0=>D0,
D1=>D1,
TX=>TX,
CLK=>CLK,
CLEAR=>CLEAR

4.3.3 OSER4

[RENTA
OSER4 (4 to 1 Serializer)y 4 £ 3474 1 £7 547 %0 HH B R A2
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Iheehaid
OSER4 #iz, 28l 4: 1 FHE#., H Q0 & OSER4 %4 5 475
$, Q1 HT Q0 FriZERY IOBUF/TBUF | OEN 5. TX0/TX1 XN
IOBUF/TBUF ] OEN #i A= iil{5 5, v LR AEHE DO~D3 —iE &t
DDR. TXO0/TX1 £&id TRI-DDRX2 %t v Q1 %+ IOBUF/TBUF ] OEN 15
5, DO~D3 %4k ODDRX2 #ii vy QO %42 IOBUF/TBUF RN |, %
WKk N DO, D1, D2, D3, #FHEMEEUWKE 4-21 i,
[# 4-21 OSER4 iBi51EE
lr____T)s_ER_zl____ |
TXO,W1D¢;=H= I
l 2 PCLK l
| |
| rax| TRI-DDRX2 i‘“
|
| RESET] |
| |
[ |
PCLK - PCLK I
|
FOLK =1 = I OEN
1Q0 | 0
RESETD: resel  ODDRX2 | DO
DO~D3 o2 ! TBUF
I 4 |
e ]
N e B fPCLK :]/2 fFCLK
PCLK i@ & H FCLK 434 11 3k 75« .
wmORER
& 4-22 OSER4 ik OAF=EE
D3~-D0 ———
TX1~TX0 > QO
FCLK ——>» OSER4
PCLK ——» —>» Q1
RESET ———»
wmAON4A
5% 4-29 OSER4 #x A48
i 144 I/O ik
D3~D0 Input OSER4H#E NG 5
TX1~TX0 Input T TRI-DDRX27%4 Q1
FCLK Input R NG T
PCLK Input BRI TP RS
RESET Input S EMMNE S, mHETERG
UG289-2.1.1 71(114)




4 B N 2 R 4.3 DDR # U t 245
it 144 /0 P
Qo0 Output OSER4%#E i Hif5 5
S O
SRR
3% 4-30 OSER4 B ¥ N4B
¥4 BUE G NN it
GSREN "false”, "true” | "false" B A&REAIGSR
LSREN "false”, "true" | "true" Ja AR AIRESET
Q1 %y H By A P 4 il
TXCLK_POL | 1'b0, 1'b1 1'b0 ® 1'bO:&fE R
®  1'b1HdE T R H
OSER4 #t4Ed_up0/1 It 36 254
® “false": d_up1 tt d_upO #E/i—
HWL "false", "true" | "false" AN JE #A
® "true": d_up1 Al d_upO i F4H
[F]
R
® QO M H#%4H: OBUF, 4 il IODELAY #ibuid sz a4 Nt 1 DI,
® Q1 Fi&EH: QO fri#ER IOBUF/TBUF 1) OEN {5 5, &=,
BEHIL
A DB E Sk R s, e L@l IP Core Generator T E =4, HAk
EP‘S% 5 IP A
Verilog #5144
OSER4 uut(
.Q0(Q0),
Q1(Q1),
.DO(DO0),
.D1(D1),
.D2(D2),
.D3(D3),
.TX0(TXO0),
TX1(TX1),
.PCLK(PCLK),
.FCLK(FCLK),
.RESET(RESET)
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);

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

Vhdl #il4k:
COMPONENT OSER4
GENERIC (GSREN:string:="false";
LSREN:string:="true";
HWL:string:="false";
TXCLK_POL:bit:='0'

PORT(
QO:OUT std_logic;
Q1:0UT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
D3:IN std_logic;
TXO:IN std_logic;
TX1:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:OSER4
GENERIC MAP (GSREN=>"false",
LSREN=>"true",
HWL=>"false",
TXCLK_POL=>'0'

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

);

4.3.4 OSERS
RiEN 4R
OSERS8(8 to 1 Serializer)ly 8 f7 H:ATHIN 1 A7 B 475 H I B 4L 25
Thakesaik

OSERS8 13, SzIi 8:1 - #4#:, Hrh QO Jy OSERS ¥ &5 47 %
H, Q1 T QO fri%Er) IOBUF/TBUF 1) OEN 155 . @4aHE K 4-23 fir
7N o

4-23 OSERS B iE#E[E|

:'____T)S_ER_S____"l
TXO~TX3 = |
[ PCLK
I |
| rax| TRI-DDRX4 :Ql
|
| RESET I
I |
I |
PCLK e PCLK |
|
FCLK D: — = | OFN
RESET | resel  ODDRX4 IQ" ' ° _ po
|:>-|—0—
DO~D7 = ”. D | TBUF
| 8 }

PCLK it 1 FCLK 43451 535k - focuc =Y/4 freuc .
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waREE
4-24 OSERS ¥k R E=EE
D7~-DO0 ———
TX3~TX0 —— ——>» Q0
FCLK ——» OSERS8
PCLK —» ——>» Q1
RESET — »
WO 4E
3% 4-31 OSERS i A48
Ui 144 I/O TP
D7~D0 Input OSERS8 #ifi N\ 15 5
TX3~TX0 Input I TRI-DDRX47/=4:Q1
FCLK Input iR N R
PCLK Input EN NG S
RESET Input SLEMNMNGES, SHETAEN
Qo0 Output OSERS ##i %55
o1 Outout OSERS =#&ffigeszhlft{s S, miEHQO
P B (7 IOBUF/TBUFOEN 5 &, 5 7
SN
%% 4-32 OSERS ¥ /+48
24 B 76 %m ik
GSREN "false", "true" | “false" | B HE R E/IGSR
LSREN "false", "true" | "true" | BHAME(/RESET
Q1L % H Hs s AR Ak 42 i)
TXCLK_POL | 1'b0, 1'b1 1'b0 ®  1'bO:%idl 7Rt
®  1'b1: %l N I
OSERS #4fzd_up0/1 I} e 245 i
" ", H20 N
HWL ‘false”. "true” | "false” ° ialse :d_up1 b d_upO $#a7—
JE 3
® "true":d_up1 1 d_upO i FEARTFE
FE A

® QO F] HEi%EH: OBUF, Higit IODELAY EHuig s Hm N [ DI.
® Q1 FH%EH: QO A%l IOBUF/TBUF 1) OEN {55, mEZS.
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[REGIE
A LB RS ifk JEE, AT LL@Td IP Core Generator T H =4, HAk
AZ*% 5 IPAR.
Verilog #l1k.:
OSERS uut(
.Q0(Q0),
Q1(Q1),
.DO(DO),
.D1(D1),
.D2(D2),
.D3(D3),
.D4(D4),
.D5(D5),
.D6(D6),
.D7(D7),
.TX0(TXO0),
TIX1(TXT),
TX2(TX2),
.TX3(TX3),
.PCLK(PCLK),
.FCLK(FCLK),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
defparam uut.HWL ="false";
defparam uut. TXCLK _POL =1'b0;
Vhdl #i4k :
COMPONENT OSERS
GENERIC (GSREN:string:="false";
LSREN:string:="true";
HWL:string:="false";
TXCLK_POL:bit:="0’

PORT(
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QO:OUT std_logic;
Q1:0UT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
D3:IN std_logic;
D4:IN std_logic;
D5:IN std_logic;
D6:IN std_logic;
D7:IN std_logic;
TXO:IN std_logic;
TX1:IN std_logic;
TX2:IN std_logic;
TX3:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic
RESET:IN std_logic
);
END COMPONENT;
uut:OSERS
GENERIC MAP (GSREN=>"false",
LSREN=>"true",
HWL=>"false",
TXCLK_POL=>'0'

PORT MAP (
Q0=>Q0,
Q1=>Qf1,
DO0=>D0,
D1=>D1,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
D6=>D8,
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4.3.5 OSER10
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JRET A

D7=>D7,

TX0=>TXO,
TX1=>TX1,
TX2=>TX2,
TX3=>TX3,

FCLK=>FCLK,
PCLK=>PCLK,

RESET=>RESET

OSER10(10 to 1 Serializer)’y 10 fi7 HATHIA 1 A2 B AT 5 H I 4045

ThaeHik

OSER10 #i5X, stEl 10:1 J-H F# . PCLK %t FCLK 2 #iiskA,
fPCLK :]7/5 fFCLK .

inOREE
4-25 OSER10 i AR =E

FCLK ——>
PCLK ——»

RESET ——»|

OSER10

ImOT 4R
% 4-33 OSER10 i O /48
i 144 110 ik
D9~D0 Input OSER10 ##ENE 5
FCLK Input R G T
PCLK Input BN N RS
RESET Input R EARNGE S, FE AR
Q Output OSER10 ##ffii 15 5
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SHNE
%< 4-34 OSER10 &8+ 48

R4 U E

NN e

ik

GSREN "false", "true"

"false"

A AR EAGSR

LSREN “false", "true"

"true"

JA AR E RESET

R

Q 7] H#%E8: OBUF, %5t IODELAY AEHud 3 Hd A\ 1 DI,

FRiEHIL

Al DA B sk R iE, ta] LLiliid IP Core Generator T E =4, HAk

A% 5 IP M.
Verilog #1144
OSER10 uut(
Q(Q),
.DO(DO),
.D1(D1),
.D2(D2),
.D3(D3),
.D4(D4),
.D5(D5),
.D6(D6),
.D7(D7),
.D8(D8),
.D9(DY),
PCLK(PCLK),
FCLK(FCLK),
.RESET(RESET)

);

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

Vhdl #i4k.:

COMPONENT OSER10

GENERIC (GSREN:string:="false";

LSREN:string:="true"
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PORT(
Q:OUT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
D3:IN std_logic;
D4:IN std_logic;
DS:IN std_logic;
D6:IN std_logic;
D7:IN std_logic;
D8:IN std_logic;
D9:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:OSER10
GENERIC MAP (GSREN=>"false",
LSREN=>"true"

PORT MAP (
Q=>Q,
D0=>DO,
D1=>D1,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
D6=>D6,
D7=>D7,
D8=>D8,
D9=>D9,
FCLK=>FCLK,
PCLK=>PCLK,
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RESET=>RESET

);
4.3.6 OVIDEO
FEENE

OVIDEO(7 to 1 Serializer)’y 7 A7 475N 1 67 8 4751 H I B 4L 48

Thaeik

OVIDEO # =, =Z¥l 7:1 IFH#54#, PCLK % H FCLK 743k .
fPCLK :1/3'5 fFCLK °

wOTR=EE

& 4-26 OVIDEO & Or=E

FCLK ———>|
PCLK ——>|

RESET —

OVIDEO | Q

mAMTE
3% 4-35 OVIDEO i A1+ 43
i 144 I/0 ik
D6~D0 Input OVIDEO%#E N5 5
FCLK Input RN
PCLK Input TG T
RESET Input S EMMNGE S, SHTAEY
Q Output OVIDEO ¥ % Hi5 5
SHNAR
7= 4-36 OVIDEO &+ 43
¥4 HUE 6 NN it
GSREN "false", "true" “false” Ja 4R EAIGSR
LSREN "false", "true" "true" Ja A 2 AZRESET
EREAN

Q T B B%ER: OBUF, {45 IODELAY AEdig b 2 Nk 11 Dl

UG289-2.1.1

81(114)




4 gy N 2 4 4.3 DDR #5400 2 4

[REGIE
A LB B Sk JEE, AT LL@d IP Core Generator T H =4, HAk
AZ#% 5 1P,
Verilog #l1k.:

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

);

defparam uut. GSREN="false";

defparam uut.LSREN ="true";

Vhdl #i4k.:
COMPONENT OVIDEO
GENERIC (GSREN:string:="false";
LSREN:string:="true"

PORT(

Q:OUT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
D3:IN std_logic;
D4:IN std_logic;
D5:IN std_logic;
D6:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
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RESET:IN std_logic

);

END COMPONENT:
uut:OVIDEO
GENERIC MAP (GSREN=>"false",

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

LSREN=>"true"

RESET=>RESET

4.3.7 OSER16
[RIBEN4R
OSER16(16 to 1 Serializer)’y 16 7 HATHIA 1 A7 547 i H ) 4628
iE st
7= 4-37 OSER16 & 2§
Kk EYl Bl
GWIN GWI1N-1S, GW1N-9, GWIN-9C, GWIN-2, GW1N-1P5,
GWI1N-2B, GW1N-1P5B
NS GWINR GWI1NR-9, GWINR-9C, GW1NR-2, GW1NR-2B
(LittleBee®)
p, GWINS GWINS-4, GW1NS-4C
GWINSER | GWINSER-4C
GWINSR | GWINSR-4, GWINSR-4C
IheERA

UG289-2.1.1

OSER16 #&xX, =zl 16:1 IR #E#e., PCLK @ % 1 FCLK /0 4igkis

fPCLK =

1/8 fFCLK °
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i O R EE
4-27 OSER16 Hi O R EE

D15~-D0 ——)

FCLK ———»
OSER16 —» Q
PCLK ——»

RESET —

A4
3% 4-38 OSER16 i O /48
i 144 110 ik
D15~D0 Input OSER16%#EHIN{E 5
FCLK Input R NG T
PCLK Input BRI TPN RS
RESET Input R EAANGE S, AR
Q Output OSER16%#EHi 55
SRNA
3= 4-39 OSER16 &8N 48
ZH 4 B 5 BE i3
GSREN "false", "true" | "false" Ja 4R EALGSR
LSREN “false”, "true" | "true" Je AR S A RESET
ERERN
Q A H 2% OBUF, mi4tid IODELAY fRHeiZ 52 Hif N i 11 Dl
[RiEHI4L

Al LB s JRiE, WAl L& IP Core Generator T A 774, Bk
A[Z% 5 IP M.

Verilog #5144
OSER16 uut(
Q(Q),
.DO(DO),
.D1(D1),
D2(D2),
.D3(D3),
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.D4(D4),
.D5(D5),
.D6(D6),
.D7(D7),
.D8(D8),
.D9(DY),
.D10(D10),
.D11(D11),
.D12(D12),
.D13(D13),
.D14(D14),
.D15(D15),
PCLK(PCLK),
FCLK(FCLK),
RESET(RESET)

)i

defparam uut. GSREN="false";

defparam uut.LSREN ="true";
Vhdl #iL:

COMPONENT OSER16

GENERIC (GSREN:string:="false";
LSREN:string:="true"

PORT(

Q:OUT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
D3:IN std_logic;
D4:IN std_logic;
D5:IN std_logic;
D6:IN std_logic;
D7:IN std_logic;
D8:IN std_logic;
D9:IN std_logic;
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D10:IN std_logic;
D11:IN std_logic;
D12:IN std_logic;
D13:IN std_logic;
D14:IN std_logic;
D15:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:OSER16
GENERIC MAP (GSREN=>"false",
LSREN=>"true"

PORT MAP (
Q=>Q,
D0=>DO,
D1=>D1,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
D6=>D6,
D7=>D7,
D8=>D8,
D9=>D9,
D10=>D10,
D11=>D11,
D12=>D12,
D13=>D13,
D14=>D14,
D15=>D15,
FCLK=>FCLK,
PCLK=>PCLK,
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RESET=>RESET
);
4.3.8 ODDR_MEM
[RENER

ODDR_MEM (Dual Data Rate Output with Memory), 28l memory
FY U135 s o 3 o

EAEG
3 4-40 ODDR_MEM &R &
/3 £Vl Es
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
BB (Arora) GW2AN | GW2AN-55C
GW2AR | GW2AR-18, GW2AR-18C
GW2ANR | GW2ANR-18C
IhgEfRIR

ODDR_MEM #5, M FPGA &4 55k %/5 5. 5 ODDR
AJF, ODDR_MEM &4 DQS i, TCLK #4: DQS K55
DQSWO 5 DQSW270, HH4E TCLK [t &y %4E . ODDR_MEM %
. ODDR_MEM ] QO AXUEE R EHwdi, Q1 HT QO Ay
IOBUF/TBUF ) OEN {55 . HIZHMEE K 4-28 flin.

& 4-28 ODDR_MEM iZiEiE[E

PCLK D L. o La] | cuc | |
1= I o et P ofrct [&—D prrct (Q [
RESET = CLEAR L_CLEAR CIER 0
: > 1 muxz £J|—|:> Qo
: CIK L CLK CIK SEL I
DO= | D DFFC T D DFFcT |2 D [5]3= N[l M e I
ICLEAR J.M CIEAR |
Ko f——————_ .
i . o+ TRI-MDDRX1, |
| CIK K n |
XD 2 prret P prret {20 f pepvey 19— 2 | perct (4 w] Muxe —O:-DQl
CLEAR CLEAR CLEAR
| $_ é CLEAR Iﬁ |
I TXCLK_POL-

PCLK F1 TCLK AR RN foowk = Trei .

PCLK 1 TCLK ZIAJfFfE—E AN S R, FHRHE DQS i) DLLSTEP
fEAT WSTEP {E# € i ALK & .
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waREE
4-29 ODDR_MEM ¥ OREE
D1~-DO0 ———
TX —> >0
TCLK ——>» ODDR_MEM o1
PCLK —— >
RESET ——>»
wmON4A
%% 4-41 ODDR_MEM #1438
4 I/0 ik
D1~DO0 Input ODDR_MEM # 4k N5 5
X Input i3 TRI-MDDRX17/~4:Q1
AN S 5, K EDQSHIHIDQSWO B
TCLK Input DQSW270
PCLK Input ER RPN RS
RESET Input L ENMMNGES, S TPAEY
Qo0 Output | ODDR_MEM ## 4 Hif5 5
o1 Outout ODDR_MEM =&fffesshltE S, niERQO
P FF % IOBUFITBUFINOENS 5, 5k &%
RN B
%= 4-42 ODDR_MEM £# 43
SH 4 Hy A Y BRE | ik
GSREN I‘;"L'jsee "false" | JaFl4 R EAIGSR
LSREN ::I?JZ?"’ "true” | 3 FIAHLE [T RESET
Q1 % H IR b A ek 47 ]
TXCLK_POL 1'b0, 1'bl 1'b0 ® 1'bO:&flE AV
®  1'b1:AHE T R
TCLK SRiFiE#
TCLK_SOURC | "DQSW", "DQSW ¢ DDQQSSV\\//\E): KH DQS Bk
E "DQSW270" | " N
® DQSW270": & DQS i
DQSW270
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EEREA
® QO n HE:%H: OBUF, 4 it IODELAY #iHuiZ Bz 4 A\t 1 DI,
® Q1 FEH: QO AR IOBUF/TBUF 1) OEN 55, Bi&E=.
® TCLK 7k DQS #Hf) DQSWO0 5% DQSW270, FH-t & X} pifl 2
[REHIE
Verilog #i1k.:
ODDR_MEM oddr_mem_inst(
.Q0(q0),
Q1(q1),
.D0O(d0),
.D1(d1),
TX(tx),
.TCLK(tclk),
.PCLK(pclk),
.RESET(reset)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
defparam uut. TCLK_SOURCE ="DQSW";
defparam uut. TXCLK POL=1'b0;
Vhdl #i 4L
COMPONENT ODDR_MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true";
TXCLK_POL:bit:="0";
TCLK_SOURCE:string:="DQSW"
);
PORT(
QO:0UT std_logic;
Q1:0UT std_logic;
DO:IN std_logic;
D1:IN std_logic;
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TX:IN std_logic;
TCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:ODDR_MEM
GENERIC MAP (GSREN=>"false",
LSREN=>"true",
TXCLK_POL=>'0',
TCLK_SOURCE=>"DQSW"
)
PORT MAP (
Q0=>q0,
Q1=>q1,
D0=>d0,
D1=>d1,
TX=>tx,
TCLK=>tclk,
PCLK=>pclk,
RESET=>reset
);
4.3.9 OSER4_MEM
[RIETR

OSER4_MEM(4 to 1 Serializer with Memory) i fEfE AR 4:1 3 5 4%
Wuds, FISEE 4 AL HRATE 1 AL AT .

ERARRE
< 4-43 OSER4_MEM & &4
F Ik £ s
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
JSEE® (Arora) | GW2AN GW2AN-55C
F Itk GW2AR GW2AR-18, GW2AR-18C
GW2ANR | GW2ANR-18C
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Theeik

OSER4_MEM X, st 4: 1 IfH . 5 OSER4 ANH,
OSER4_MEM FE %Al & DQS 1#/H, TCLK #$% DQS i 15 5 DQSWO
o, DQSW270, HARYE TCLK KR4k X . OSER4_MEM #irth .
OSER4_MEM ] QO %R #4174, Q1 AT QO Fri% (¥ IOBUF/TBUF
[¥) OEN 1545 . B HRAE I a1 & 4-30 AR .

[&] 4-30 OSER4_MEM Z3E4E[E

|
I OSER4_MEM :
|
TXO, TX 1—F—— :
: 2 ek |
| FCLK |Ql
| TRI-MDDRX2 f
| TCLK |
|
: RESET] |
| |
|
PCLKD':" PCLK |
=L 4 FCLK |
FCLK L | '\QN
TClK =2 ODDRX2 [ °_ po
I RESET I
RESETDI_._ | TBUF
1 L D
DO~D3 Ct—x :
| 4

PCLK. FCLK i TCLK ik 2y, o = Y2 feoue =Y 2 fren

FCLK A1 TCLK Z [Blf#7E — € HIAHAZ K &, AT#R4EE DQS [#) DLLSTEP
BT WSTEP {E#i € i AL K R .

wOTREE
& 4-31 OSER4_MEM ﬁa“ﬁ A 7TT,=§=

D3~-DO0 ————

TX1~TX0 —

TCLK ———> —>» QO

OSER4_MEM
FCLK —— > - > Q1

PCLK —— >

RESET ———»
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wmON4A
%% 4-44 OSER4_MEM # O+ 45
iy 1 44 1/0 iR
D3~D0 Input OSER4_MEM il N5 5
TX1~TX0 Input B TRI-MDDRX24:Q1
NN S, K EHDQSHIH K IDQSWOxH,
TCLK Input DQSW270
FCLK Input R R NE
PCLK Input EXI R TN RS,
RESET Input FHENMNGES, SHEFEX
Qo0 Output OSER4_MEM ¥t {55
1 Outout OSER4_MEM =& faesshlfmtE S, nliEsz
Q P QOFT i [IOBUF/TBUF(OEN(Z &, s at%s
SHNR
%% 4-45 OSER4_MEM ¥+ 45
ZH 4 HUE YE NN ik
GSREN "false", "true" | "false" Ja 4 REAMGSR
LSREN "false", "true" | "true" Jo A #E T RESET
Q1 Yy H B b A 1 42
TXCLK_POL 1'b0, 1'b1 1'b0 ®  1'bO:#fE A H
®  1'b1:HudE T i
TCLK Rk £
° n w, ~ “‘j: 3
TCLK_SOURC | "DOSW", " ) DQSW": 3k 1 DQS il
" " DQSW DQSWO0
E DQSW270 .
® “DQSW270": 3k DQS #&
Hef) DQSW270
OSER4_MEM##id_up0/1 i
5K Z 5 |
. . ., ® 'false":d_up1 tt d_upO #2
HWL false", "true false i
® "true" d_up1 Al d_upO I}
A [F]
EEFEALN

® QO n HEi%EH: OBUF, =43t IODELAY #iliZssHim Nt 1 DI.
® Q1 FH%EH: QO FHEf IOBUF/TBUF 1) OEN 155, &%,
® TCLK Tk DQS #iH ) DQSWO0 5 DQSW270, F it E XM 5

.
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[REGIE
Verilog #14t.:
OSER4_MEM oser4_mem_inst(
.Q0(q0),
.Q1(q1),
.D0O(d0),
.D1(d1),
.D2(d2),
.D3(d3),
.TX0(tx0),
TIXA(tx1),
.TCLK(tclk),
.FCLK(fclk),
.PCLK(pclk),
.RESET (reset)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
defparam uut.HWL ="false";
defparam uut. TCLK_SOURCE ="DQSW",
defparam uut. TXCLK_POL=1"b0;
Vhdl it
COMPONENT OSER4_MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true";
HWL.:string:="false";
TXCLK_POL:bit:='0";
TCLK_SOURCE:string:="DQSW"
);
PORT(
QO:0UT std_logic;
Q1:0UT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
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D3:IN std_logic;
TXO:IN std_logic;
TX1:IN std_logic;
TCLK:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic
);

END COMPONENT;
uut:OSER4_MEM

GENERIC MAP (GSREN=>"false",
LSREN=>"true",
HWL=>"false",
TXCLK_POL=>'0',
TCLK_SOURCE=>"DQSW"

)

PORT MAP (

Q0=>q0,

Q1=>q1,

D0=>d0,

D1=>d1,

D2=>d2,

D3=>d3,

TX0=>tx0,

TX1=>tx1,

TCLK=>tclk,

FCLK=>fclk,

PCLK=>pclk,

RESET=>reset
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4.3.10 OSER8_MEM
[RIENE

OSER8_MEM(8 to 1 Serializer with Memory) 5 fE % T RER 8:1 FfHi 4%
Heds, WIS 8 ALFEATHE 1 ALERAT .

EAEY
7% 4-46 OSERS_MEM & &4
F Itk £ A
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
JREL® (Arora) | GW2AN GW2AN-55C
F Itk GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
IheEHd

OSER8_MEM #z,, Szl 8:1 3 H4#:. 5 OSERS A[d],
OSER8_MEM FHZ 4 DQS /], TCLK & DQS 55 DQSWO0
5 DQSW270, HARHE TCLK I eh 5 . OSER8_MEM #irth
OSER8_MEM 1] QO ~#dl 474, Q1 AT QO FriZ i) IOBUF/TBUF
[¥) OEN {5 5. HIZHAHEE & 4-32 s

[# 4-32 OSER8_MEM ZiB1E[E

|
| OSER8_MEM :
|
TXO~TX 3 d——— |
: 4 PCLK l
| FCLK |Ql
| TRI-MDDRX4 K
| TCLK |
|
: RESET] |
| |
|
PCLKD-:‘ PCLK I
|
| FCLK
FCLK - | o
TCLK 57 ODDRX4 |°° ' ° _ po
RESETE, RESET | o
1 ya D |
DO~D7 = =
|8 '

PCLK. FCLK #1 TCLK [ = % M. foouc =14 Frou =1/4 Frowx .

FCLK Fll TCLK Z [AJ4#7E—E HIAEAI KL &, A4 DQS ) DLLSTEP
fE A1 WSTEP {E i @ FAL I R
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i O R EE
4-33 OSER8_MEM i O R & E

D7~-DO0 ——

TX3~TX0 —-—
—» QO

OSER8_MEM |, Q1

TCLK ——>

FCLK >

PCLK

RESET >

IRONTR
7= 4-47 OSERS_MEM i O T4
Uity 1144 110 ik
D7~DO0 Input OSER8_MEM ##Eii N 55
TX3~TX0 Input iEid TRI-MDDRX4774Q1
TCLK Input ?éiﬁyf% >k H DQSHH)DQSWO E,
FCLK Input R B NE 5
PCLK Input BTN RS
RESET Input S ENMNGE S, SHPFAE
Qo0 Output OSERS8_MEM #i# H 55
o1 Output O§ER8_MEM zNﬁﬁE?ﬁ%Uﬁﬁﬁmﬁ %%, jﬁz%i%Qo
Fri% IOBUF/TBUFOENSE 5, BiE=
BHNE
7% 4-48 OSERS_MEM & /148
ZH 4 WA i BMAE it
GSREN “false”, "true" | "false" Ja AR EAIGSR
LSREN "false", "true" | "true" & FAH E AT RESET
QUL iyt A AR e il
TXCLK_POL 1'b0, 1'bl 1'b0 ®  1'bO:HHE b T
o  1'b1HdE T R
TCLK RJRiE#E
TCLK_SOURC | "DQSW", "DQSW " * E)D(?SS\',\\//\Q: RE DQS HAH
E DQSW270
® DQSW270": k4 DQS
B DQSW270
HWL “false”, "true" | “false" OSER8_MEM##fid_up0/1 ff
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ZH 4 Ve RpNE BRINE Eiiipay
¥R F $aE
® “false": d_up1 kb d_upO &
A —N A
® ‘"true":d_up1 Fil d_upO it
FrAHTA]
EEREAL

® QO " Ef#%i%H% OBUF, mizid

IODELAY # B 3% 22 H Ay A 11 Do

® Q1 F%EH: QO FH%f IOBUF/TBUF ) OEN 155, mEZS.
® TCLK F3k [ DQS L) DQSWO 5t DQSW270, F:Ac & XM S

RiEHIL

Verilog #1144
OSER8_MEM oser8_mem_inst(

);

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

.Q0(q0),
Q1(q1),
.DO(dO)

d1)

)
TX1 (tx1),
.TX2 (tx2),
.TX3 (tx3),
.TCLK (tclk),
.FCLK (fclk),
.PCLK (pclk),
.RESET (reset)

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

Vhdl #i4k :

UG289-2.1.1

COMPONENT OSER8_MEM

GENERIC (GSREN:string:="false";
LSREN:string:="true";
HWL:string:="false";
TXCLK_POL:bit:="0";

TCLK_SOURCE:string:="DQSW"

);
PORT(
QO:0OUT std_logic;
Q1:0UT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
D3:IN std_logic;
D4:IN std_logic;
D5:IN std_logic;
D6:IN std_logic;
D7:IN std_logic;
TXO:IN std_logic;
TX1:IN std_logic;
TX2:IN std_logic;
TX3:IN std_logic;
TCLK:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic
);

END COMPONENT;
uut:OSER8_MEM

GENERIC MAP (GSREN=>"false",
LSREN=>"true",
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HWL=>"false",
TXCLK_POL=>'0',
TCLK_SOURCE=>"DQSW"

)

PORT MAP (

Q0=>q0,

Q1=>q1,

D0=>d0,

D1=>d1,

D2=>d2,

D3=>d3,

D4=>d4,

D5=>d5,

D6=>d6,

D7=>d7,

TX0=>tx0,

TX1=>tx1,

TX2=>1x2,

TX3=>1x3,

TCLK=>tclk,

FCLK=>fclk,

PCLK=>pclk,

RESET=>reset

);
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4.4 ERTHER

4.4.1 IODELAY

RENAE

IODELAY (Input/Output delay)fii A th 2R, A& 10 BHF & ) — 4
AT RTINS BT
TheEfER

A 10 #45 IODELAY #itk, & LRt 128 (0~127) FhitiRficE,
GW1N #%1 FPGA HDIAEIRET [A]%7°h 30ps, GW2A #7%1 FPGA H.5 1)
ZEIRI} A 214 18ps. IODELAY f] AT /O ZH s N s, (HARE F I
YEH .
wOREE
4-34 IODELAY ixmOx=E

DI ———»
SDTAP ——» ——» DO
IODELAY

SETN ——> ——> DF

VALUE ——— |

ImONE

%% 4-49 IODELAY #O01T48

w44 11O ik

DI Input B NG
RN ST K

SDTAP Input ® 0: JNEFHSLERS
® 1. B UEEAERY
W B A B LE R ) )

SETN Input ® O: HHNIERS;
® 1: R/ DIERf
VALUE A F [ s & R B E M, BBk

VALUE Input T

DO Output B ES
AR BN, LRSS S U B LI -

DF Output iﬁ‘JtH*T 7, H AR EELE R FJunder-flow
s over-flow
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SENA

3% 4-50 IODELAY &% /43

ZH 4 BB G NN ity
C_STATIC_DLY | 0~127 0 FRAS JER DK A

[REHIE
Verilog #i1k.:
IODELAY iodelay_inst(
.DO(dout),
.DF(df),
.DI(di),
.SDTAP(sdtap),
.SETN(setn),
.VALUE((value)
);
defparam iodelay_inst.C_STATIC_DLY=0;
Vhdl #il4k.:
COMPONENT IODELAY
GENERIC (C_STATIC_DLY:integer:=0
);
PORT(
DO:OUT std_logic;
DF:OUT std_logic;
DI:IN std_logic;
SDTAP:IN std_logic;
SETN:IN std_logic;
VALUE:IN std_logic
);
END COMPONENT;
uut:IODELAY
GENERIC MAP (C_STATIC_DLY=>0
)
PORT MAP (
DO=>dout,
DF=>df,
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Di=>di,
SDTAP=>sdtap,
SETN=>setn,

VALUE=>value

4.4.2 IODELAYC
[RENR
IODELAYC(Input/Output delay)fi N 4B, 2 10 EH & i —

NE] YR RE ) HTT

BRI

%< 4-51 IODELAYC ER &4

K EYl B

ke (LitleBee®) GWIN GW1N-9C
GWINR GW1NR-9C
ITheefaid

4~ 10 #B42 IODELAYC fEdk, m3tift 128 (0~127) FhiEiRfE
H, 5 IODELAY AHtL, H9n7T E L2 ER A% . IODELAYC {XH T 110 i
RN, AATHT /0 2T .
iwAREE
4-35 IODELAYC i O~EHE

DI ———>
SDTAP ———>» —— DO

—
SETN DE

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

EwO/T4ER
% 4-52 IODELAYC i O /43
Uity 1144 110 Eiii3a
DI Input HIMNGE S
G NIE A S IAE RIS
SDTAP Input ® 0: f#EASLER
® 1. ZAURELEN
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3 1144 110 EiHiB)
BB B A YR AE I 1 77 17
SETN Input ® 0: HINIEHT;
® 1 )R/ DIt}
VALUE Input ;;Aifﬁ?g;ﬁﬁiﬁﬁ%ﬂi&iﬁ%ﬁﬁﬂﬁ, AR
DASEL[1:0] Input AT HIDAOKE I A X
DAADJ[1:0] Input AT H| DAOFH T DO LE I E
DO Output e
DAO Output Hm aE i R A S
DF Output iﬁigiﬁ F LA R 3 25 1 #E ZE 15 [funder-flow
SHNEA
%% 4-53 IODELAYC £ /143
S84 WA NN ik
C_STATIC_DLY | 0~127 0 FRAS 2 I Kl
® false: E#Z%( DA_SEL
A DAO ZE i
DYN_DA SEL “true”/’false” false o ii&*§;§%??D;§i3%]
A4 DAO FE
DA_SEL 2'b00~2'b11 | 2'b00 FrASTEHIDAOE I 45 5K,
[RiEHlk
Verilog #4k.:
IODELAYC iodelayc _inst(
.DO(dout),
.DAO(douta),
.DF(df),
.DI(di),
.SDTAP(sdtap),
.SETN(setn),
.VALUE(value),
.DASEL (dasel),
.DAADJ(daadj)

);

defparam iodelayc_inst.C_STATIC_DLY=0;
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defparam iodelayc_inst DYN DA SEL="true";
defparam iodelayc_inst.DA_SEL=2'b01;
Vhdl #iL:
COMPONENT IODELAYC
GENERIC (C_STATIC_DLY:integer:=0;
DYN_DA_SEL:string:="false";
DA_SEL:bit_vector:="00"
);
PORT(
DO:OUT std_logic;
DAO:OUT std_logic;
DF:OUT std_logic;
DI:IN std_logic;
SDTAP:IN std_logic;
SETN:IN std_logic;
VALUE:IN std_logic;
DASEL : IN std_logic_vector(1 downto 0);
DAADJ : IN std_logic_vector(1 downto 0)
);
END COMPONENT;
uut:IODELAYC
GENERIC MAP (C_STATIC_DLY=>0,
DYN_DA_SEL=>"true",
DA_SEL=>"01"
)
PORT MAP (
DO=>dout,
DAO=>dout,
DF=>df,
DI=>di,
SDTAP=>sdtap,
SETN=>setn,
VALUE=>value,
DASEL=>dasel,
DAADJ=>daad]
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4.4.3 IODELAYB
[RENTA
IODELAYB(Input/Output delay)fi A% H4ER, & 10 B & i) —
AN AT YR FELERS BT .
iERSEH
3% 4-54 IODELAYB & F 28
Kk EY]l A
e CWIN clspvngN-z, GW1N-1P5, GW1N-2B, GW1N-
(LitdeBee®) R 5 vINR GWINR-2, GWINR-2B
IhREHEAR

A 10 # A& IODELAYB #ibk, m3tift 128 (0~127) FhaEiR
B, 5 |IODELAY #HLL, #0752 e A%, st i HE K& 4-36
Fi7n. IODELAYB X HF /10 @A, ArTHT 110 2% .

4-36 IODELAYB L& HHER

DELAY_MUX[1:0] )
SEL
70 50ps
DI g #100p§;1 DELAY_ |dmux_o 4 — |
SDTAP—>; BLY AD dlyout_mld; 5, MUX 4>|—|>T|>|-|>|- -[[>|-|>|—
SETN——>| - Do del 0 del 1 del 2 del_5 del 6 del 7
VALUE—>] "3
» DO
o~ - [=} ;I ;I ml ;I ;\ ;\ ;\
gl Ei @l gi él Ei v v Ui ni ﬁi ni
o [ N w o [l N w
)
o o <>
= > Z > c 3> .
DAADJ[l:O]—)E % JE> E § E ﬁ IE E(—DAADJ[I.O]
| I
| v _l

o
>
@)

DA_SEL[1:0]
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i O R EE

4-37 IODELAYB ¥ O~ EE

DI ———

SDTAP ———>

SETN — |

VALUE —>

DAADJ[1:0]—+~—>]

IODELAYB

—— DO

——> DF

—> DAO

wONE
%< 4-55 IODELAYB g O 48
Uit 1 44 110 Efiba
DI Input BN E 5
N ER A P K
SDTAP Input ® 0: INEHASLR
o 1. FAUHEEER
VB BN AS R LE I (177 1)
SETN Input ® O HINAERT;
® 1 /At
VALUE Input ;&*ﬁgﬁﬁﬁﬁ%ﬁ%ﬁwﬁ,ﬁﬁwﬁﬁ
DAADJ[1:0] Input AT HIDAOFH T DO LE I E.
DO Output HmHES
DAO Output BRI R A S
DF Output Zﬁ’:i ifj;\\lzv F LA IR B &5 T SE 1 ffjunder-flow
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SENA
3% 4-56 IODELAYB S8/T 48
ZH 4 HUEYE BRNE it
C_STATIC_DLY | 0~127 0 B4 IS I 45 K
Delay MUXi%&#%
® 2'b00:dmux_o=DlI;
DELAY_MUX 2'b00~2'b11 | 2'b00 ® 2'b01:#100ps dmux_o=DlI
® 2'b10:dmux_o=dlyout_mid
® 2'b11:dmux_o=DO
DA_SEL 2'b00~2'b11 | 2'b00 A1 HI DAOLE I R 24,
YE!

{E4% | IODELAYB i, %% DELAY_MUX 1 DA_SEL [3:1:5% A0«
e DELAY MUX:2/3 -> DA_SEL:0/1. HI DELAY _MUX Jy 2 &% 3 i+, DA_SEL #JHY 0 &%

1;

e DELAY_MUX:0/1 -> DA_SEL:0/2/3. E DELAY_MUX Jy 0 & 1 i}, DA_SEL A}t 0

25 3.
EFEAM

DO A%+ IDDR/IDES, DAO Rfti%R: IDDR/IDES MR -

[RiEHlE
Verilog #14L.:

IODELAYB iodelayb _inst(

.DO(dout),
.DAO(douta),

.DF(df),
DI(di),

.SDTAP(sdtap),
.SETN(setn),

VALUE(value),
.DAADJ(daadj)

)i

defparam iodelayb_inst.C_STATIC_DLY=0;
defparam iodelayb_inst. DELAY_MUX = 2'b00;
defparam iodelayb_inst.DA_SEL=2'b00;

Vhdl #i4k :

COMPONENT IODELAYB

GENERIC (C_STATIC_DLY:integer:=0;
DELAY_MUX : bit_vector := "00";

UG289-2.1.1
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DA_SEL:bit_vector:="00"
);
PORT(
DO:OUT std_logic;
DAO:OUT std_logic;
DF:OUT std_logic;
DI:IN std_logic;
SDTAP:IN std_logic;
SETN:IN std_logic;
VALUE:IN std_logic;
DAADJ : IN std_logic_vector(1 downto 0)
);
END COMPONENT;
uut:IODELAYB
GENERIC MAP (C_STATIC_DLY=>0,
DELAY_MUX =>"00",
DA_SEL=>"00"
)
PORT MAP (
DO=>dout,
DAO=>douta,
DF=>df,
DI=>di,
SDTAP=>sdtap,
SETN=>setn,
VALUE=>value,
DAADJ=>daad]
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[REN R

IEM(Input Edge Monitor)#ii N5 i, /2 10 BT & 1 — AN EURE

e,
Dk

IEM F K BURE B 195

Ji-T DDR i,

i O R EE

4-38 IEM ¥ AREE

A5 RE IR AR R A R T B A R

D——>
CLK ——>] > LAG
RESET —— | IEM ——> LEAD
MCLK ——>
wOATER
7 4-57 IEM 5O M+48
4 110 EiiTpa
D Input BHRmNG S
CLK Input AR PN RS
RESET Input B EAMANGE S, EHETFAR
MCLK Input IEMEZIIES Bh, wk A M 25, EHTHBARE
LAG Output IEMIZI EL R LAGH H b i
LEAD Output IEMIZVE L LEAD S Hi br &
SENA
7 4-58 IEM S8 45
ZH 4 B 5 ] NN iR
WiNSIZE | SSMALLMIDSVALL, Fogiar 1 | i
GSREN “false", "true" "false" Ja A4 R EALGSR
LSREN “false", "true" "true" Ja A 2 AZRESET
[RiEHlE
Verilog #1144
IEM iem_inst(
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.LAG(lag),

.LEAD(lead),

.D(d),

.CLK(clk),

.MCLK(mclk),

.RESET(reset)

);
defparam iodelay_inst. WINSIZE = "SMALL";
defparam iodelay _inst. GSREN = "false";
defparam iodelay_inst.LSREN = "true";

Vhdl #il4k.:

COMPONENT IEM
GENERIC (WINSIZE:string:="SMALL";
GSREN:string:="false";
LSREN:string:="true"
);
PORT(
LAG:OUT std_logic;
LEAD:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
MCLK:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:lIEM
GENERIC MAP (WINSIZE=>"SMALL",
GSREN=>"false",
LSREN=>"true"
)
PORT MAP (
LAG=>lag,
LEAD=>lead,
D=>d,
CLK=>clk,
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MCLK=>mclk,
RESET=>reset

);
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5I1P i 51 IPRE

IP §H

MR A 23 DDR, £ IP Core Generator A4 #.di DDR, #f
54> 5 7~ DDR [RIFE G S BMEEE,

51IPECE

7E IP Core Generator A, X7 “DDR”, #Hi DDR f] “IP
Customization” %, 1Z&E EFE “General” it & AE g B ~HER], 40
@ 5'1 ﬁﬁ/—j_:\‘o

[ 5-1 DDR K IP Customization & 2544

{7 IP Customization ? X
i
DDR 3%
General
Device: |GW2A-55 | Device Version: |C |
Part Number: |GW2A-LVSSPG1156C7/16 | Language: Verilog -
File Name: |gowin_ddr | Meodule Name: |Gowin_DDR |
Create In: |E:\fpga_project\src\gowin_ddr |
Synthesis Taol: | GowinSynthesis he
= i) Options
1] i DDR Mode: | Input -
e Ratio: 2 -
[ Reset
IODELAY
Delay Mode: None - Delay Direction: | Input
Delay Step: 1 s
Use CLKDIV
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General Bt BHE: General ¢ BAEH THCE =41 1P Wt SCHFEIAE RS

5\0

Device: ‘7~ E K Device 15 &

Device Version: ‘&7~ E 1) Device Version 15 &
Part Number: &7~ AL E A Part Number {5 5

Language: BCE A1) IP Wit SO RS 5 o mBFA T
LB FRAE, EHFEERES, ¥ Verilog M1 VHDL

Synthesis Tool: FlEEFLEE T A

Module Name: B¢ & F=2E /) IP 131+ 3044 module name. 1E 4]
WANER] B i i 4 7. Module Name ASfg 5 [ iE L FRAHE,
o AAIE, Tk Error #2785

® File Name: FCE /L[ IP Bt SCAFHI D40 o FEA I SCAAHE AT 5
o SR

® Create In: BCHEEM IP BEUF ST HARBRAR . RTAEAT MU SCAHE
EBT R H bR AR, n] I8 SO AT I e B L H AR AR

Options L & HE: Options FLEMER T 7 H i XL E IP, Options it &
HEWE 5-1 Fiis .

e DDR Mode: fic & DDR#ix, BHEHIA “Input’. #Hith “Output’.
=& “Tristate” fIXH “Bidirectional”, 7] £F A7 1% 32 PU i =X,

e Data Width: Fc& DDR fIEIE 5, SCFFHITLHIE 1~64
® Ratio: FLE DDR Hl¥e A tilE, .45 2,4,7,8,10,16

® Reset: Ratio i&# 2 i, WIEFAFRESAF RESLIET, [ BE I 5L
514¢. IDDRC 8¢, ODDRC

e |ODELAY: % DDR /2 754 F LI i

- “Delay Mode”, BCE Delay #:t, “None” F/~xAfHH
IODELAY, “Dynamic” F/xf#iH IODELAY J-zh75 1% 4Em] 2
¥, “Static” Fonfii ] IODELAY F:if 4% 1 5 I 25 %
“Delay Step”, EFFFRAEALR (1205, iRl 1~128
“Delay Direction”, DDR Mode X[l f I, #51#
IODELAY, 4% IODELAY i #2240 N Sifi 5y H! i

® Use CLKDIV: f#iggml¥szflth CLKDIV, XfH 4455 folk #4745

4, Ratio A 2 B ANRE )%k

i oA i O EORHE R B R IP Core fHC B 45 BRBIHER, tnEl
5'1 Fﬁi_\‘o
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5 1P i 5.2 IP AR

5.2 IP 4 i 32

IP & ORCESERE, P4 AL E X “File Name” i 44 I =N SCA,

CLERIABC B A B T /4

® P ¥t “gowin_ddr.v” SNSERER verilog AR, AR AT IP BT
B, PN DIAEER DDR AR

® P it il N gowin_ddr tmp.v, R 1P i AR R
A

® IPRLE M “gowin_ddripc”, FIFRIIN#EGZ A% 1P AT &

!
UNBCE IR I0TE S & VHDL, U AR BT P A SO 44 JE 208 .vhd
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