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BE 1R TE S 25 5F N BE T 1/O Ha P bt " AH S IR « B =2 SR FPGA
P2 AT 2w AR ) B B0 e AN AR AR B B B /N O B B e

FaRw B B TR SIS NI — RV PR PGSRBS, i
LVCMOS ZZA7#B 3 FF IR i e &

B P R B 2 A R TR AT R R BRI R AR %G, LVCMOS 2247 1]
DAFC B A i 75 5 2 (SLOW) Al i i 4 X (FAST)

M —ANZE KT B A B A R R A, B R] R AR SR s, S
TR — BT
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3.4 HHY 2 7 HLBR UL T 2%

E N ey
332 ENEEFEERE
2 GPIO ZEA7 L B = A 2UR, SN 25 IR i AL 2o Rk PE g 25
GWAIN 84750 X 0 SCRE A N AT 2w A2 AT 100 BR a2 43 DT HC HLRE
GW2A Z3PEAE S X 0/1 SZREF el gm AR Y 100 BRI N\ 22 43 T AL H BH .
FIi A i GPIO 224758 v LG B AL, LVDS 2 )% Y B P hst, HE
U LVPECL33E, MLVDS25E, BLVDS25E %5, [FIH] 5 Fr /B & E i sE FH
DU THE R 2%
3.4 R4 ZE 47 8 B DU AL &%

3.4.1 831 LVDS
B 72 Bk FPGA 72 5 i MM LVCMOS #r i b 403 UL o) 2% 7]
DA Fe 75 LVDS Hith bR, FLAMESUCAL R s 3-3 FioR.

& 3-1 LVDS25E It Mg

2.5V
\I\ 1580hm
8mA

- I
~ 2 1580hm %
8mA

Off chip On chip

wyooyT
wyoooT

AN N
\\// \V/ \V

On chip

3.4.2 &1l LVPECL
Bk Sk FPGA 77 5l i B4 LVCMOS i L i 4/ 0 L e o) 2%

PIMI R LVPECL #r B b, FLANMTULE N2 an b 3-4 Fios.
3-2 LVPECL PLEZ %%

\‘iv 930hm

16mA AVAYA L

\‘iv 930hm % % %\; % #l>
16mA

//

On chip Off chip On chip
N
3.4.3 FE#l RSDS

3R FPGA 77 iliid HARK) LVCMOS i th n b AR UL AT k9 2% 7]
LIRSt RSDS #irthbnife,  HAMERULHEC X 2% 40 & 3-5 P

7(112)
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3.4 HHY 2 7 HLBR UL T 2%

3 N H AT
& 3-3 RSDS ILE 4%
2.5V
2940hm

8mA
2.5V 2940hm % 3 % 3 :

8mA

On chip Off chip On chip

3.4.4 #=#l BLVDS
TR FPGA 77 ahilid BN LVCMOS it hn_E Ah DT RE ) 2% w]
LIRS BLVDS i th b, HCAMESUL A kY 25 4 3-6 s

3-4 BLVDS ILE %%
3 +
25y 2.5V
800hm 80ohm
16mA *x g ® 16mA
<
g_ [}
3 ¢
2.5V S £ 28V
80ohm S 3 80ohm
16mA > @ o= ~—e —_16mA
25y 2.5V
800hm 800hm
16mA H'—M/\/i %/VV—‘F 16mA
25y 2.5V
800hm 80ohm ?
16mA 16mA
3 +
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3 H N5 HH AT 3.5 GPIO Bt &

3.5 GPIO i &

Al IR Floorplanner 5 GPIO & . @S T E, T
PLE & X CST ARSI, N Xt CST A R EE 2 R AE 421
3.5.1 L&
XF GPIO BEAT YA BAUE o
I0_LOC "xxx" H4 exclusive;
3.5.2 LR
9 GPIO ¥ & H T h5ift.
IO_PORT "xxx" 10_TYPE=LVCMOS18D;
3.5.3 IRRIgEN
DNt H A TSR 1) A A IR B
IO_PORT "xxx" DRIVE=12;
3.5.4 ETHIIET

W E TR, Hd UP: bhi; DOWN: F#i; KEEPER: &4 fk
¥F; NONE: =

IO_PORT "xxx" PULL_MODE=DOWN;
355 8EHE
N GPIO W EZHHL, Bl LR BAMRE R LR A NES % R
GO
IO_PORT "xxx" VREF=VREF1_LOAD;

3.5.6 IB7E
Sy N A TR UL B R, MM BRI R
NONE->H2L->L2H->HIGH.
IO_PORT "xxx" HYSTERESIS=L2H;
3.5.7 iRt I B
o Hh A BN O BT T B BRI AT B, #5243 ON/OFF £33,
IO0_PORT "xxx" OPEN_DRAIN=O0ON;
3.5.8 FEHER

A TR0 T B B e R, SLOW: IR K; FAST: &
A
IO_PORT "xxx" SLEW_RATE=SLOW;

UG289-2.0.1 9(112)
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3.5.9 BixItEC R
RS i B A VLR R RH, $R4E OFF A1 ON JE T,
I0_PORT "xxx" SINGLE_RESISTOR=0N;

3.5.10 Z45rLACEFR
FFEAHE B YL E AU, $20t OFF Rl ON 317
I0_PORT "xxx" Diff RESISTOR=0N;

3.6 GPIO |&13

|O Buffer, BATZ A7 ThfiE . iRIEAFITRE, 70 A id buffer. #41l LVDS
(ELVDS) F1E LVDS (TLVDS).

3.6.1 IBUF
[FEA
IBUF(Input Buffer), i N2 4%,
wOREE

3-5 IBUF is AR B E

| ——> IBUF H——>O

IwONT4E

% 3-1 IBUF i O /M43

Uiy 1 /0 iR

I Input BHEMNG S
0 Output BB ES

[FigHlk
Verilog filk:
IBUF uut(
.0(0),
A1)
);
Vhdl #i4t.:
COMPONENT IBUF
PORT (

UG289-2.0.1 10(112)




3 f Nt 22 A7

3.6 GPIO J5iE

O:0UT std_logic;
I:IN std_logic
);
END COMPONENT;

uut:IBUF
PORT MAP(
0=>0,
I=>|
);
3.6.2 OBUF
[FENE
OBUF(Output Buffer), %285,
wAREE

% 3-6 OBUF s A~ =E

| —» OBUF |—> O

wOIT 4R
#& 3-2 OBUF is A48
i |1 I/O ik
| Input HIMNE S
o) Output B ES
[FiEFIL
Verilog #i4k.
OBUF uut(
.0(0),
(1)
);
Vhdl 4t
COMPONENT OBUF
PORT (
O:0UT std_logic;
I:IN std_logic

UG289-2.0.1
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);

END COMPONENT;

uut:OBUF
PORT MAP(
0=>0,

[=>|

3.6.3 TBUF
[RIBNT4B

TBUF(Output Buffer with Tristate Control), =ZAZZrh#%, {KH AL,

i O R E
[ 3-7 TBUF i O~

OEN ——»
| —»

TBUF

ImONTE
%= 3-3 TBUF SO+ 48

—>

ity

I/0

filiid

Input

NG S

OEN

Input

fth =S REE S

@)

Output

EEITE R R

[RiEHL
Verilog fifk.:
TBUF uut(
.0(0),
A1,

.OEN(OEN)

);
Vhdl #4k.:

COMPONENT TBUF

UG289-2.0.1
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3.6 GPIO J5iE

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

OEN=> OEN

3.6.4 IOBUF
[RiBN4B

IOBUF (Bi-Directional Buffer), X{[aZ&fi#s. 24 OEN A& RS, BN
BINZEhEs; OEN AMKHFI, RN as.

wmOREE
& 3-8 IOBUF i O~ =E

OEN ———>» <«—>» |0
IOBUF

| ———>» —>» O
wONE
% 3-4 IOBUF i O/ 43
3 1 110 it
I Input HIRMANE S
OEN Input i =S MERES
10 Inout WNFHAE S, XA,
o) Output HHmES
[FigHlk
Verilog ik :

IOBUF uut(

.0(0),

UG289-2.0.1
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3.6 GPIO J5iE

10(10),
A(1),
.OEN(OEN)
);
Vhdl #i4k.:
COMPONENT IOBUF
PORT (
O:0UT std_logic;

IO:INOUT std_logic;

I:IN std_logic;
OEN:IN std_logic
);
END COMPONENT;
uut:IOBUF
PORT MAP(
0=>0,
10=>10,
[=>I,
OEN=> OEN
);
3.6.5 LVDS Input Buffer
BENE

LVDS Z 435 N4y N #iF: TLVDS_IBUF A1 ELVDS_IBUF.
TLVDS_IBUF(True LVDS Input Buffer), 243 A ZEnfae .

!

GW1NZ-1. GW1N-1S 281432 FF TLVDS_IBUF .
ELVDS_IBUF(Emulated LVDS Input Buffer), #4255 NZE 28

VE!
GW1NZ-1 & A3 Hf ELVDS_IBUF .
iwAREE

[ 3-9 TLVDS_IBUF/ELVDS_IBUF iz A~ EE

| — " TLVDS_IBUF
IB ——>{- ELVDS_IBUF

UG289-2.0.1

—

O

14(112)




3 f Nt 22 A7

3.6 GPIO &

IO
£% 3-5 TLVDS_IBUF/ELVDS_IBUF i /48

Uity 1 110

&t

&

| Input ZorEIN A 5T

1B Input ZIN B s 5

o) Output B e

[FEBIE
N —
Verilog ik
TLVDS_IBUF uut(
.0(0),
A(1),
IB(IB)
);
Vhdl #4t
COMPONENT TLVDS_IBUF
PORT (
O:0UT std_logic;
I:IN std_logic;
IB:IN std_logic
);
END COMPONENT;
uut: TLVDS_IBUF
PORT MAP(
0=>0,
[=>1,
IB=>IB
);
AN/
Verilog k.
ELVDS_IBUF uut(
.0(0),
(1),
IB(IB)

UG289-2.0.1
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);
Vhdl #4t :
COMPONENT ELVDS_IBUF
PORT (
O:0UT std_logic;
I:IN std_logic;
IB:IN std_logic
);
END COMPONENT;
uut:ELVDS_IBUF
PORT MAP(
0=>0,
[=>I,
IB=>IB
);
3.6.6 LVDS Ouput Buffer
[FENE

LVDS Z 7 i/ NwiFh: TLVDS_OBUF il ELVDS_OBUF.
TLVDS_OBUF(True LVDS Output Buffer), E 25 % G as.

!

GW1N-1. GW1INR-1. GW1NZ-1. GW1N-1S 84> TLVDS_OBUF.
ELVDS_OBUF(Emulated LVDS Output Buffer), it 5 4 th 22 .

wOREE

3-10 TLVDS_OBUF/ELVDS_OBUF i [~ =&

TLVDS_OBUF/+—> O

! »ELVDS OBUF . » OB

IwONT4E

%% 3-6 TLVDS_OBUF/ELVDS_OBUF #0148

it [ I/0 Eiiipay

I Input B NGE S

OB Output B i 22 43 i 15 5
o} Output A i 22 o3 S 5

UG289-2.0.1
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[FEHIHE
N7
Verilog %4,
TLVDS_OBUF uut(
.0(0),
.OB(0OB),
(1)
);
Vhdl #4t.:
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,
[=> |
);
ANl
Verilog #il4.:
ELVDS_OBUF uut(
.0(0),
.OB(0OB),
(1)
);
Vhdl #4k :
COMPONENT ELVDS_OBUF
PORT (
O:0UT std_logic;
OB:OUT std_logic;

UG289-2.0.1
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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
[FENE

LVDS =224t 4 9FiFl: TLVDS_TBUF fil ELVDS_TBUF.
TLVDS_TBUF(True LVDS Tristate Buffer), HZ4r =25, K

fERE.
E!

GW1N-1. GW1INR-1. GW1INZ-1. GW1N-1S 284 A3 #F TLVDS_TBUF.
ELVDS_TBUF(Emulated LVDS Tristate Buffer), 4% 4 = A 22 ph 52,

% HL P i
i O R E

3-11 TLVDS_TBUF/ELVDS_TBUF i O ~EE

OEN — > TLVDS_TBUF/*+
| — 3 ELVDS_TBUF -

—>» O
——>» OB

wONE
% 3-7 TLVDS_TBUF/ELVDS_TBUF ix O /48
i [ 110 Eiii3a
I Input HIRMANE S
OEN Input W =R S S
OB Output B i 2 -G 5
o} Output A ZE S S
[FiEHIL
i —
Verilog ik :

TLVDS_TBUF uut(

UG289-2.0.1
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.0(0),
.OB(OB),
A(1),
.OEN(OEN)
);
Vhdl #4t
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,
[=> 1,
OEN=>0OEN
);
AN/
Verilog k.
ELVDS_TBUF uut(
.0(0),
.OB(OB),
A(1),
.OEN(OEN)
);
Vhdl #4k :
COMPONENT ELVDS_TBUF
PORT (
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic;

UG289-2.0.1

19(112)




3 H N5 HH AT 3.6 GPIO §iiE

OEN:IN std_logic
);
END COMPONENT;
uut:ELVDS_TBUF
PORT MAP(
0=>0,
OB=>0B,
[=> 1,
OEN=>0OEN
);
3.6.8 LVDS Inout Buffer
FiBNE
LVDS Z 7 N 73 AW TLVDS_IOBUF #1 ELVDS_IOBUF .

TLVDS_IOBUF(True LVDS Bi-Directional Buffer), ¥ 74> XA 22 /%,
24 OEN JymHi-F I, fEAEZEMAZMES: OEN NCHAFIN, EAEE

Syt P A .
ygiihr g e
%« 3-8 TLVDS_IOBUF & A4
F Itk # e

GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
REE®(Arora) | GW2AN GW2AN-55C
Kk GW2AR GW2AR-18, GW2AR-18C

GW2ANR GW2ANR-18C
N i® GW1N GW1N-4, GW1N-4B,GW1N-4C
(LittleBee®) GW1NR GW1NR-4, GW1NR-4B, GW1NR-4C
Kt GW1NRF GW1NRF-4B

ELVDS_IOBUF(Emulated LVDS Bi-Directional Buffer), #2462 53 i)
Zerhdr, 25 OEN Ny BT, fENBLIZE ST A\ G2k #: OEN VIR FET 1Y,
TR IRAY 22 03 it b 2%
ey
GW1NZ-1 8/ A 35 ELVDS_IOBUF .
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¥ O R E

3-12 TLVDS_IOBUF/ELVDS_IOBUF ¥ AR E

OEN —»

TLVDS_IOBUF/

— O

10

| ——| ELVDS_IOBUF
<«—> |0B
wOTER
% 3-9 TLVDS_IOBUF/ELVDS_IOBUF i [/+43
it 1 110 Eifipa
I Input BN E S
OEN Input W =S MERES
o) Output 55
[o]:] Inout B i 22 43 N\ i th
(o] Inout A i 2253 B N
[RiEFIE
Verilog #il4k.:
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
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PORT MAP(
0=>0,
10=>10,
|OB=>I0B,
I=> |,

OEN=>0OEN

3.6.9 MIPI_IBUF
[RIBNT4B

MIPI_IBUF(MIPI Input Buffer )& it T/ERI: HS i ABLF LP XX
i, HAd HS A S RS HH AL & .

is A 2R
2= 3-10 MIPI_IBUF & A& %
NS £ s
GWAN GW1N-9, GW1N-9C, GW1N-2, GW1N-1P5, GW1N-2B,
GW1N-1P5B
N GW1INR GW1NR-9, GW1NR-9C, GW1NR-2, GW1NR-2B
(LittleBee®) | GW1INS GW1NS-2, GW1NS-2C, GW1NS-4, GW1NS-4C
R GW1NSE GW1NSE-2C
GWINSER | GWINSER-4C
GW1NSR GW1NSR-2, GW1NSR-2C, GW1NSR-4, GW1NSR-4C
JRE®
GW2AN GW2AN-18X, GW2AN-9X
(Arora)
IheEfaR

MIPI_IBUF S LP . HS #i:{, 10, 10B %#:% pad.

LP #ix: S8 xm, OEN K- P, | %A 10 At ; OEN & H-F
i, 10 %I\ OL N#it; OENBKHLFES, 1B NI IOB N ; OENB
=T, 10BN OB Mt .

HS #5: 10, 10B NESHN, OH N4, i HSREN $5 il £ i i
FH
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mOREE
3-13 MIPI_IBUF i OR~EE

I — —» OH
IB —> — OL
OEN —» MIPI IBUF [—» 0B
OENB — +€e—>» 10
HSREN ——] _l«—» 10B
IwONE
3 3-11 MIPI_IBUF i O0/v 48
i 11 110 i)
I Input LP #z0 R, OEN i HL-F i | NN o
IB Input LP #i:0F, OENB {KHL Fi 1B A .
HSREN Input HS A5 T 32 il ity FELFHEL
OEN Input LP B M A f t =85 HE S
OENB Input LP NNt =8485 5
OH Output HS B #E i 5 5
oL Output LP #50F, OEN & -Fi OL Afir
OB Output LP # 3, OENB /& H Fi OB Mt .
® P, OENKH I 10 Afit, OEN mH T
[o) Inout i 10 NEIA
HS B3R, 10 NN
LP #30 ~, OENB {KH i 10B M, OENB &
OB Inout HFi 10B N
® HS N, 10B M.
[RIEHME
Verilog fifk.:
MIPI_IBUF uut(
.OH(OH),
.OL(OL),
.OB(OB),
10(10),
I0B(IOB),
A,
IB(IB),
.OEN(OEN),
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.OENB(OENB),
HSREN(HSREN)
);
Vhdl #4t :
COMPONENT MIPI_IBUF
PORT (
OH:OUT std_logic;
OL: OUT std_logic;
OB:OUT std_logic;
IO:INOUT std_logic;
IOB:INOUT std_logic;
I:IN std_logic;
IB:IN std_logic;
OEN:IN std_logic;
OENB:IN std_logic;
HSREN:IN std_logic
);
END COMPONENT;
uut: MIP1_IBUF
PORT MAP(
OH=>0H,
OL=>0L,
OB=>0B,
10=>10,
IOB=>10B,
[=>1,
IB=>IB,
OEN=>0EN,
OENB=>0OENB,
HSREN=>HSREN
);
3.6.10 MIPI_OBUF
[FENEE

MIPI_OBUF M Fh TAERA: HS #H LP £,

UG289-2.0.1
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MIPI_OBUF(MIPI Output Buffer), MIPI %t ZZn%%, 24 MODESEL A
= HLERS, A 9(HS)MIPI s 22 vh s 2 MODESEL AAIKHEFI, {F
(LP)MIPI I D #EH Hh 22 rh 4
EARRY
3% 3-12 MIPI_OBUF ;& Fi 2844
Ktk EY | s
GW1N GW1N-9, GW1N-9C
e GW1NR GW1NR-9, GW1NR-9C
(LittleBee® GW1NS GW1NS-2,GW1NS-2C, GW1NS-4, GW1NS-4C
‘ GW1NSE GW1NSE-2C
xR GW1INSER | GW1NSER-4C
GW1NSR GW1NSR-2,GW1NSR-2C,GW1NSR-4, GW1NSR-4C
mOREE
[ 3-14 MIPI_OBUF i§ O~ EE
MODESEL, —>—> MIPI_OBUF * > O
B— > -—> OB
IwONE
2= 3-13 MIPI_OBUF 3§ O /48
Ui 1 110 it
| Input At BN S, WA T HS BER LP .
1B Input LP #:UF B iR mANGE S
MODESEL Input PR S, HS 8 LP #.
o Output A ﬁﬁi&%{%ﬁﬁﬁﬂ;fiﬂ% HS BT o8 A Z00 %, LP
R AN A Hmbar
OB Output B%ﬁﬂ”%iﬁz%{%iﬁﬁtl‘ﬂi%i, HS # F o8 B Z 0%, LP
BN N B Hmdi
[FiEHHE
Verilog ik :
MIPI_OBUF uut(
.0(0),
.OB(OB),
A(1),
IB(IB),
.MODESEL(MODESEL)
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);
Vhdl #4t :
COMPONENT MIPI_OBUF
PORT (
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic;
IB:IN std_logic;
MODESEL:IN std_logic
);
END COMPONENT;
uut: MIPI_OBUF
PORT MAP(
0=>0,
OB=>0B,
[=>1,
IB=>IB,
MDOESEL=>MODESEL
);
3.6.11 MIPI_OBUF_A
BB B
MIPI_OBUF_A APt TAERE: HS FxUR LP .

MIPI_OBUF_A(MIPI Output Buffer with IL Signal), MIPI %! 22 8%,
1 MODESEL Jyi H IR, AF A (HS)MIPI st 220 2% . 24 MODESEL
JARHESERE, A N(LP)MIPHR ShFEH 22 2% . 5 MIPI_OBUF 1 [X 1 & 4
INT L 35 E A LP BT A SR .
yTdazh g s

MIPI_OBUF_A [i& F #8143 3-12 41, i8& T N RATHI#81F .
< 3-14 MIPI_OBUF_A & F 8& 14 (B )

K EYl A2

/a5 1® GW1N GW1N-2, GW1N-1P5, GW1N-2B, GW1N-1P5B
(LittleBee®)

. GW1INR GW1NR-2, GW1NR-2B

K
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IR ORRE
3-15 MIPI_OBUF_A xR EE
MODESEL —>|
IIB:: MIPI_OBUF_A +:: 28
IL—>]
IwOITER
% 3-15 MIPI_OBUF_A if O /™48
Uits 11 I/0 E{iba
| Input HS #xUT A s NG5
1B Input LP #:0T B i ANE 5
IL Input LP #:UF A s NG 5
MODESEL Input BREFE S, HS 5 LP #.
o Output A %ﬁfﬁz%&i@ﬂj{%ﬁ; ES BN N A Z 50,
LP #UF oy A i i -
OB Output B ﬁﬁ”%%ﬁl%)%i@ﬁﬂf?v@l ES PR N B 50,
LP #:UF 4 B Bl
[FEHIHE
Verilog k.
MIPI_OBUF_A uut(
.0(0),
.OB(OB),
A(1),
IB(1B),
AL(IL),
.MODESEL(MODESEL)
);
Vhdl #4t
COMPONENT MIPI_OBUF_A
PORT (
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic;
IB:IN std_logic;
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IL: IN std_logic;
MODESEL:IN std_logic

);
END COMPONENT:
uut: MIPI_OBUF_A
PORT MAP(

0=>0,
OB=>0B,
|=>1,
IB=>IB,
IL=>IL,

MDOESEL=>MODESEL

3.6.12 I3C_IOBUF
[RIBNT4B

I3C_IOBUF A W Fh TAERLA: Normal BizUAN I3C iz,

I3C_IOBUF( I3C Bi-Directional Buffer), 13C X[ 25152, 4 MODESEL
ANEHAERS, PE N 13C XA 22 4% 24 MODESEL K H I, A i@ XY

[EESAL R
gz lodd
3 3-16 I3C_IOBUF i&E &
K EY L2l
GW1N GW1N-9, GW1N-9C
e GW1NR GW1NR-9, GW1NR-9C
(LitleBee®) GW1NS GW1NS-2,GW1NS-2C,GW1NS-4, GWINS-4C
o GW1NSE GW1NSE-2C
A GWINSER | GW1INSER-4C
GW1NSR GW1NSR-2,GW1NSR-2C,GW1NSR-4, GW1NSR-4C
wmOREE

[& 3-16 I3C_IOBUF i O~

&

MODESEL —»
| —»

—» O
I3C_IOBUF

UG289-2.0.1
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3 f Nt 22 A7

3.6 GPIO J5iE

wOITER
% 3-17 I3C_IOBUF i O 45
3 1 110 Ef:pa
I Input B NG5S
10 Inout BNFHE S, XA
MODESEL Input % $E S, Normal #EEL 13C H=,
o) Output o
[FigHlk
Verilog #ik:
I3C_IOBUF uut(
.0(0),
10(10),
A(1),
MODESEL(MODESEL)
);
Vhdl 4k :

COMPONENT I3C_IOBUF

PORT (

);

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

MODESEL:IN std_logic

END COMPONENT;
uut: I3C_IOBUF
PORT MAP(
0=>0,
10=>I0,

=>I,

MDOESEL=>MODESEL

UG289-2.0.1
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3 f Nt 22 A7

3.6 GPIO J5iE

3.6.13 MIPI_IBUF_HS/MIPI_IBUF_LP

UG289-2.0.1

[RIBN4R

MIPI_IBUF_HS 2405 N\ S28 HS B, MIPI_IBUF_LP j@if i
ANSEHLLP

is 2R
g% 3-18 MIPI_IBUF_HS/MIPI_IBUF_LP i& 8%

ENS 51 e

INEE B
(LittleBee®) | GWINR GW1NR-2
P

ThiEdiA

H P el g F MIPL_IBUF_HS 1 MIPI_IBUF _LP ZH&SEEl s kF HS. LP
Bz, #Id Floorplanner 23 AL B A . MIPI_IBUF_HS Hfi A | #
MIPI_IBUF_LP [¥) | f5 &80 1A 5, MIPI_IBUF_HS %A 1B fl
MIPI_IBUF_LP [ IB 5 &E#AH A E 5.
wOREE
3-17 MIPI_IBUF_HS/MIPI_IBUF_LP iz OREE

I — I—> - OL
MIPI IBUF HS —> OH MIPI_IBUF_LP
B —> 1B—> —> %
wONE
< 3-19 MIPI_IBUF_HS if O /48
i 11 110 i)
I Input HS A ZE AN AtifE 5
IB Input HS B Z ¥ B 5ifs 5
OH Output HS B A4 5 5

%= 3-20 MIPI_IBUF_LP #0148

I I/0 Eia

I Input LP #2:0 A s LA A5 5
IB Input LP #25X B i B NS 5
oL Output LP 15 A I 5 5

OB Output LP #5X B uigfi 5 =
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3 H N5 HH AT 3.6 GPIO §iiE

EERER
® MIPI_IBUF_HS K OH mJ LLZEHZ lologic (i N4 H 24 );
® MIPI_IBUF_LP %t OL fil OB A ft ¥4 lologic.
[FiEHL
Verilog #ifk
MIPI_IBUF_HS hs (
.OH(OH),
A1),
IB(IB)
);
MIPI_IBUF_LP Ip (

.OL(OL),
.OB(OB),
A(1),
IB(IB)
);
Vhdl #4t
COMPONENT MIPI_IBUF_HS
PORT (
OH:OUT std_logic;
I:IN std_logic;
IB:IN std_logic

);
END COMPONENT;
COMPONENT MIPI_IBUF_LP
PORT (
OL: OUT std_logic;
OB:OUT std_logic;
I:IN std_logic;
IB:IN std_logic
);
END COMPONENT;
hs: MIPI_IBUF_HS
PORT MAP(
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3 H N5 HH AT 3.6 GPIO §iiE

OH=>0H,
1=>,
IB=>1B
);
lp: MIPI_IBUF_LP
PORT MAP(
OL=>0L,
OB=>0B,
[=>l,

IB=>IB
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4 i N 2 R

45&11)\%1&.&%

oS FPGA 7= 4 A\ i H 22 48 = +F SDR. DDR %5 TAERE
M TAERET, B s (S M2 05 5 %) O] DLRC & B 18 5
BINET . WG 5 k=8 E 5 (7 =SB RHE ).
!
® GW1IN-1.GW1INR-1.GW1NZ-1.GW1INS-2. GW1NS-2C.GW1NSR-2C. GW1NSR-2.
GW1NSE-2C #&/f I0L6. I0R6 & A4 10 24

® GWIN-2. GWINR-2. GW1IN-1P5. GW1N-2B. GW1N-1P5B. GW1NR-2B 4L/
I0T2. IOT3A & A F 10 24,

® GW1N-4.GW1N-4B.GW1NR-4.GW1NR-4B.GW1NRF-4B.GW1N-4C.GW1NR-4C
#xfFE) 10L10. IOR10 & A SCHF 10 24K

K 4-1 g 38 FPGA 7l N H 32 48 (0 fan H 48 20
B 41 AR ZEa R EE - Wb s

OTMUX
X[ TRIREG >
TO
GND —»|
Q1 _
» OSER | Q0 "7 ODMUX
ODELMUX
> ISl >
DI » OREG > > pap
1P A

K 4-2 Tyt -3 FPGA 7 il (a0 A\ Sy HH 22 5 R S\ 780
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4 gy N5 1B 4 4.1 SDR =,

B 42 AR HIZBMATEE - AR

_—,—— e e e . . . . . . . . o — — —— —— — — —

| — c |
: IDELMUX :
[ > Dl

paD < Jﬁ |
| LH _____ _»D » IREG ——— > Q |
| IODELAY |
I T T T T |
|
' » IDES —— (> Qo-Qn1 :
| |
: > |EM > LAG :
: ——___> LEAD :
o WAz ]

)

Cl N GCLK #iN5 5, ANAL#ERES) Fabric; DI B4 A\ F| Fabric.

4.1 SDR &%,

T N2 SCRF SDR A, R4 (IREG). Hith &7 /748
(OREG) M=&#HZ 172 (TRIREG), HINfER CFU H11 FF/LATCH.
4 FF/LATCH HJ%i A\ D #% Buffer/IODELAY Ixzf, H.i% Buffer/IODELAY 4~
IR Bh HAD lologic B, B4 FF/LATCH H%iH Q Mi—IKz) Buffer/IODELAY,

H.iZ Buffer 4/~ /& MIPI Buffer Isf, 7] LIfE R IOLOGIC 1 .

4.2 DDR 2R HINIZ1E
4.2.1 IDDR
[RENER
IDDR(Dual Data Rate Input), SZHXU{% B 5 RN
TheeHaid

IDDR #5, iy th &4 76 [F] — I e i he k4 FPGA 12%5 . IDDR 4 AE
Kan &l 4-3 fros, I EE 4-4 Fos.
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4 f N 12 48 4.2 DDR 15 0%m N2 4

[ 4-3 IDDR iZ481EE
CIK
®
K DFFT |Q
CLK —— Q0
| oFrt |2 D
D
CIK
UK DFFT 1> Q1
DFFNS |2 D
D
& 4-4 IDDR K FE
1 2 3 4 5 ] T &
CLK L L f L F L fF L F1Lf
D {Do_aho_BXD1_A01_BxD2 A3 B0 D3 B
Qo { DoA ¥ DIA ¥ D2A ¥ D3IA X
Q1 { DOB ¥ DI B W DB ¥ DB X
wOREE
4-5 IDDR ¥z AREE
CLK —» > Q1
IDDR
D —» ——» QO
wONE
7= 4-1 IDDR # O/ 48
04 110 ik
D Input IDDR ## i N 155
CLK Input R TN RS
Q0, Q1 Output IDDR #4155
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4 f N 12 48 4.2 DDR 15 0%m N2 4

SRNE
% 4-2 IDDR £¥/+43
SH 4 B E 3 BRINE ik
QO_INIT 1'b0 1'b0 QO % AT UG HUE
Q1_INIT 1'b0 1'00 Q1 i eI E BUE
EESEA N
IDDR (IR D 7] B4k 3 IBUF, B4 IODELAY #EHk [ Hi
H DO,
EiEH1L

Al LB AL RIS, WAl LB IP Core Generator T E 774, HAk
A[Z% 5 P

Verilog #i4k.:
IDDR uut(
.Q0(Q0),
Q1(Q1),
.D(D),
.CLK(CLK)
);
defparam uut.QO_INIT = 1'b0;
defparam uut.Q1_INIT = 1'b0;
Vhdl #i4t
COMPONENT IDDR
GENERIC (QO_INIT:bit:="0";
Q1_INIT:bit:='0"

PORT(
QO:0UT std_logic;
Q1:0UT std_logic;
D:IN std_logic;
CLK:IN std_logic
);
END COMPONENT;
uut:IDDR
GENERIC MAP (QO_INIT=>'0",
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4 f N 12 48 4.2 DDR #4124
Q1_INIT=>'0'
PORT MAP (
Q0=>Q0,
Q1=>Q1,
D=>D,
CLK=>CLK
);
4.2.2 IDDRC
RENE
IDDRC(Dual Data Rate Input with Asynchronous Clear) 5 IDDR I &g
L, SEBLREE RN, [FINEBA P BN TR
Theehad
IDDRC #i=, % Hds 76 7] — i s 42 4t FPGA 245 .
wOREE
& 4-6 IDDRC i~ =HE
CLK ——»
——>» Q1
CLEAR ——» |IDDRC
——>» QO
D —>
mONE
3% 4-3 IDDRC O
Ui 44 I/0 ik
D Input IDDRC #5155
CLK Input PN RS
CLEAR Input SELEERMANGES, FETAEK
Q0, Q1 Output IDDRC # ¥4 {55
SHNR
%% 4-4 IDDRC SN 4B
S iV e RN EE BRiME ik
QO_INIT 1'b0 1'b0 QO iy H IR AR BUE
Q1_INIT 1'b0 1'b0 Q1 i i T AR A
UG289-2.0.1 37(112)




4 f N 12 48 4.2 DDR 15 0%m N2 4

FERERL

IDDRC HI#dEs N D ] H4Ek H IBUF, B4 IODELAY Bihsk [ H
Hith DO,
FiEH1L

A LB RSk J5E, AT L@ IP Core Generator T H =4, Hik
A[Z% 5 IP .
Verilog #i4k.:
IDDRC uut(
.Q0(Q0),
Q1(Q1),
.D(D),
.CLK(CLK),
.CLEAR(CLEAR)
);
defparam uut.QO_INIT = 1'b0;
defparam uut.Q1_INIT = 1'b0;
Vhdl #il4k.:
COMPONENT IDDRC
GENERIC (QO_INIT:bit:="0";
Q1_INIT:bit:='0’

PORT(
QO:OUT std_logic;
Q1:0UT std_logic;
D:IN std_logic;
CLEAR:IN std_logic;
CLK:IN std_logic

);

END COMPONENT;

uut:IDDRC
GENERIC MAP (QO_INIT=>'0",
Q1_INIT=>'0'
)
PORT MAP (
Q0=>Q0,
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4 f N 12 48 4.2 DDR 15 0%m N2 4

Q1=>Q1,
D=>D,
CLEAR=>CLEAR,
CLK=>CLK
);
4.2.3 IDES4
[RENER
IDES4(1 to 4 Deserializer)&y 1 {7 B ATHIN 4 AL 34T % 0O R R 4%
ThaesA

IDESA #5, SEI 1: 4 & IF e i, it Bal 42 (7] — I plad 42 1 45 FPGA
WH . SCRF CALIB R B4 Hh Bdis 5 » B3 kb S a A — Az, A2 IR,
Kot o SR AT R EAR AR . CALIB 7= 7 W& 4-7 Ffis .

4-7 CALIB -5

D D2 D0 X D1 D2 02 ¥ 00 ¥ D1 02 ¥ D2 ¥ Do) 01X D202 X Do ¥ 0102 ¥ D2 300 X 01 ) 02 (D2 D0 X D1 % 02 X b2 00 ) D1 D2 03 ) 00..

Qo DO o1
1 D1 D2
Q2 D2 D3
” CEET CEEE
!
;rﬂﬂz}J 1 CALIB 55 (ko S LR e (S 2% , W A4 7 2, JUBK o 9B K T8 T T
21

PCLK i H FCLK 43 43k 15 fPCLK :]/2 fFCLK )
imOREE
[ 4-8 IDES4 i A<= E

D—> —> Qo0
FCLK —> | o1
PCLK——>| |IDES4
CALIB——> > Q2

RESET —> — Q3

UG289-2.0.1 39(112)




4 i N 2 R

4.2 DDR 15 0%m N2 4

UG289-2.0.1

IO
% 4-5 IDES4 g O 4R
uiig 144 110 iR
D Input IDES4 #fi i N5 5
FCLK Input I N B E 5
PCLK Input NG S
CALIB Input ECFA%;T%%’ FH T B BRI, e
RESET Input A BARMNES, mETA .
Q3~Q0 Output IDES4 # ¥z {55
SENA
= 4-6 IDES4 SHN 4R
R4 BB YE BMAE ik
GSREN "false", "true" "false" Ja 4 /= AL GSR
LSREN "false", "true" "trug" Je A 7 RESET
EERER
IDES4 f¥d s N\ D W B2k H IBUF, mXZ&id IODELAY #ibksk {3
it DO,
[RiEHME

Al DL E B4k R iE, WAl LA IP Core Generator T.H 774, HAk
A% 5 1P .

Verilog #ifk:
IDES4 uut(

);

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

defparam uut. GSREN="false";

defparam uut.LSREN ="true";
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4 f N 12 48 4.2 DDR 15 0%m N2 4

Vhdl %4t
COMPONENT IDES4
GENERIC (GSREN:string:="false";
LSREN:string:="true"

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

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

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

4.2.4 IDESS8
[FiEN4E
IDES8(1 to 8 Deserializer) &y 1 i #4741 N\ 8 1L F-47 4 HH I fift £F 2% o
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4 f N 12 48 4.2 DDR 15 0%m N2 4

Theid

IDES8 #55X, P 1: 8 5 Jf- 5 4, % A0 7 5] — B By iR it 4h FPGA
B, S FF CALIB e 5r H H s 0y, A kb Edis s 50 — 4, #460 )\Ik )5,
Oy O S RS A AT BB AR R

fo =1/4 1
PCLK i B FCLK /3 #5i3k1g: POk Y FOLK _
wOREE

4-9 IDESS i O~ EE

—>» Q0
D —> ——>» Q1
FCLK ——» > Q2
PCLK — > |pESs | . 82
CALIB ——» -~ » Q5
RESET —» ——>» Q6
—» Q7
wOMN4E
& 4-7 IDESS 5 O 48
it 1144 110 HiA
D Input IDES8 H NG 5
FCLK Input RN G T
PCLK Input EWEPRANG S
CALIB Input %Aﬁggggiﬁ)\%%, JH T R A B B A0 O
RESET Input A EAMANG S, R TAR
Q7~Q0 Output IDES8 £ di % 5 5
SHNE
& 4-8 IDES8 8N 48
ZH 4 iV Q= RfeA i ENINE it
GSREN "false", "true" "false" Ja 4 /= AL GSR
LSREN "false", "true" "true" Je A 7 RESET
SN
IDESS8 f¥di i N\ D W B2k H IBUF, mXZid IODELAY ki 3
it DO,
[RiEHME

A DA B34k 5, ta] Lt IP Core Generator T H =4z, HAik
A[Z% 5 P
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4 f N 12 48 4.2 DDR 15 0%m N2 4

Verilog ik :
IDES8 uut(
.Q0(Q0),
Q1(Q1),
.Q2(Q2),
.Q3(Q3),
.Q4(Q4),
.Q5(Q5),
.Q6(Q6),
Q7(Q7),
.D(D),
.FCLK(FCLK),
.PCLK(PCLK),
.CALIB(CALIB),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
Vhdl #4t
COMPONENT IDESS8
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;
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4 f N 12 48 4.2 DDR 15 0%m N2 4

CALIB:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:IDES8
GENERIC MAP (GSREN=>"false",
LSREN=>"true"

PORT MAP (
Q0=>Q0,
Q1=>Q1,
Q2=>Q2,
Q3=>Qs3,
Q4=>Q4,
Q5=>Q5,
Q6=>Q¢6,
Q7=>Q7,

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

4.2.5 IDES10

[FENER
IDES10(1 to 10 Deserializer)y 1 £ #4751 10 17 374780 H (M 5 25
Theesaid

IDES10 #50, S2B 1: 10 HIfReede, Gt B F — N hib s seft 2
FPGA &5, S ¥F CALIB %5 H BRI, A BERE AL —6L, AL
+W 5, B ok SR AL AT AR AR 1R .

PCLK i% B FCLK 483578 Too =15 feo o
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4 f N 12 48 4.2 DDR 15 0%m N2 4

¥ O R E
4-10 IDES10 3 O R

- » Q0

- »0Q1

D——> Q2
FCLK — » - »03

PCLK—» |IDES10 | »Q4

CALB— » > 82
RESET —— > Q7
- »Q8
- »Q9
IwONTR
= 4-9 IDES10 i O /T 4R
i 1 44 1/0 it
D Input IDES10 # i N{E 5
FCLK Input RN BN G S
PCLK Input BRI RPN RS
CALIB Input CALIB{E 5, HT RS HEARIT, & A2
RESET Input L EAMNE S, =R
Q9~Q0 Output IDES10 s th 5
SENAR
= 4-10 IDES10 S48
S84 B A Y5 ENINE it
GSREN "false", "true" | "false" Ja 4 /&AL GSR
LSREN "false", "true" | "true" i AL 7 RESET
EREAN
IDES10 % N\ D W H#E Kk H IBUF, £t IODELAY #idek B H
it DO,
[RIEHME

Al DL E B4k R iE, AT LB IP Core Generator T.H 774, HAk
A% 5 1P .

Verilog #ilfk:
IDES10 uut(

.Q0(QO),

Q1(Q1),
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4 i N 2 R

4.2 DDR 15 0%m N2 4

UG289-2.0.1

.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 #4t.:
COMPONENT IDES10

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

PORT(

QO:0UT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
Q4:0UT std_logic;
Q5:0UT std_logic;
Q6:0UT std_logic;
Q7:0UT std_logic;
Q8:0UT std_logic;
Q9:0UT std_logic;
D:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
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4 i N 2 R

4.2 DDR 15 0%m N2 4

4.2.6 IVIDEO

CALIB:IN std_logic;
RESET:IN std_logic

);

END COMPONENT:
uut:IDES10

FiEN4E
IVIDEO(1 to 7 Deserializer) &y 1 f7 B 475 N 7 AL F-AT 5 HH B AR £f 4% .

I

UG289-2.0.1

faix

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

PORT MAP (
Q0=>Q0,
Q1=>Q1,
Q2=>Q2,
Q3=>Qs3,
Q4=>Q4,
Q5=>Q5,
Q6=>Q6,
Q7=>Q7,
Q8=>Q8,
Q9=>Q9,

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

IVIDEO X, SEE1: 7 HIffedt, ft B A —i hid sy it sy
FPGA &5 . S ¥F CALIB %5 HEIRINT, MK EERAL 2 61, AL
LG, B ok SR AL T R EE AR R .

PCLK i@ i1 FCLK 445315 . fPCLK :]/3-5 fFCLK )
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4 f N 12 48 4.2 DDR 15 0%m N2 4

wORRE
4-11 IVIDEO ¥ R EE
— QO
D —> ——— Q1
FCLK ——>» —— Q2
PCLK —» IVIDEO | ——» @3
CALIB —> —— 04
RESET —> —— o5
—> Q6
IwONT4E
& 4-11 IVIDEO i O/t 48
i 11 44 110 ik
D Input IVIDEO a4 N 155
FCLK Input [N R PN RS
PCLK Input ERuEz i TPNERS
CALIB Input CALIB {55, T 1% B2, & P 2%
RESET Input FLEAFNGS, FEFAL
Q6~Q0 Output IVIDEO # #4155
SENAR
3% 4-12 IVIDEO &8 /43
¥4 BUE a NN E i3
GSREN "false", "true" "false" Je 4R A GSR
LSREN "false", "true" "true" Ja AR i RESET
N
IVIDEO (%4 N\ D n B2k H IBUF, k45t IODELAY #ibok | H
i DO,
[RiEHE

A DL E s JFE, AT LLiET IP Core Generator T E 74, HAk
A[&#% 5 P,

Verilog ik :
IVIDEO uut(
.Q0(Q0),
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4 f N 12 48 4.2 DDR 15 0%m N2 4

Q1(Q1),
.Q2(Q2),
.Q3(Q3),
.Q4(Q4),
.Q5(Q5),
.Q6(Q6),
.D(D),
.FCLK(FCLK),
.PCLK(PCLK),
.CALIB(CALIB),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
Vhdl #4t
COMPONENT IVIDEO
GENERIC (GSREN:string:="false";
LSREN:string:="true"

PORT(
QO:0UT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
Q4:0UT std_logic;
Q5:0UT std_logic;
Q6:0UT std_logic;
D:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
CALIB:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:IVIDEO
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4 i N 2 R

4.2 DDR 15 0%m N2 4

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

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

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

)i

4.2.7 IDES16
FiEN4E
IDES16(1 to 16 Deserializer) iy 1 fi7 & 1751 N\ 16 o7 FE47 51 H MR £f 3%
EARRE
3= 4-13 IDES16 & 8%
Kk #75 Endis
GWIN GW1N-1S, GW1N-9, GW1N-9C, GW1N-2, GW1N-1P5,
GW1N-2B, GW1N-1P5B
N HE® GW1INR GW1NR-9, GW1NR-9C, GW1NR-2, GW1NR-2B
(LittIeBee®) GW1INS GW1NS-2, GW1INS-2C, GW1NS-4, GW1INS-4C
Kt GW1NSE GW1NSE-2C
GW1NSER GW1NSER-4C
GW1NSR GW1NSR-2, GW1NSR-2C, GW1NSR-4, GW1INSR-4C
IheEfait

UG289-2.0.1

IDES16 #5, KBl 1: 16 & -, itk Bl £ R — I Blad i i ke
FPGA 124 . SZRF CALIB %4 iy, kb Bl i —Ar, A
ToNUJE, Bl R S A AL AT BB AR

POLK i it FOLK shigif: P =Y e
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4 Gy N 12 5 4.2 DDR 15 0%m N2 4

¥ O R E
4-12 IDES16 # O 7R &R

——» Q0
—> 01
—— Q2
Q3
——> Q4
—— Q5
D—>
——>» Q6
FCLK——»
—— Q7
PCLK — IDES16
——» Q8
CALIB—>
—— Q9
RESET —>
—— Q10
—— Q11
——» Q12
—— Q13
—— Q14
— Q15
mONE
%% 4-14 IDES16 # O /48
yrA P I/O ik
D Input IDES16 H#Ei NG5
FCLK Input e R TN RS
PCLK Input E NG S
CALIB Input CALIB &5, HIT %5 B EdmmT, & a2,
RESET Input FHEMMANES, mHETFER.
Q15~Q0 Output IDES16 £ ffi (55
SRNE
= 4-15 IDES16 S ¥/ 43
SH 4 QRN LN ik
GSREN "false", "true" "false" B4R E LS GSR
LSREN "false", "true" "true" Ja A S AL RESET
EREH
IDES16 HI%E4 N\ D 7l H#:3k 1 IBUF, it IODELAY #idhsk 1 H
it DO,
RigH4k

A DL E s JFE, WA LLiET IP Core Generator T. B /74, HAik
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A Z% 5 IP .
Verilog ik :
IDES16 uut(
.Q0(Q0),
.Q1(Q1),
.Q2(Q2),
.Q3(Q3),
.Q4(Q4),
.Q5(Q5),
.Q6(Q6),
Q7(Q7),
.Q8(Q8),
.Q9(Q9),
.Q10(Q10),
Q11(Q1M),
.Q12(Q12),
.Q13(Q13),
.Q14(Q14),
.Q15(Q15),
.D(D),
.FCLK(FCLK),
.PCLK(PCLK),
.CALIB(CALIB),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
Vhdl #i4k.
COMPONENT IDES16
GENERIC (GSREN:string:="false";
LSREN:string:="true"

PORT(
QO:OUT std_logic;
Q1:0UT std_logic;
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Q2:0UT std_logic;
Q3:0UT std_logic;
Q4:0UT std_logic;
Q5:0UT std_logic;
Q6:0UT std_logic;
Q7:0UT std_logic;
Q8:0UT std_logic;
Q9:0UT std_logic;
Q10:0UT std_logic;
Q11:0UT std_logic;
Q12:0UT std_logic;
Q13:0UT std_logic;
Q14:0UT std_logic;
Q15:0UT std_logic;
D:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
CALIB:IN std_logic;
RESET:IN std_logic
);
END COMPONENT,
uut:IDES16
GENERIC MAP (GSREN=>"false",
LSREN=>"true"

PORT MAP (
Q0=>Q0,
Q1=>Qf1,
Q2=>Q2,
Q3=>Q3,
Q4=>Q4,
Q5=>Q5,
Q6=>Q6,
Q7=>Q7,
Q8=>Q8,
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Q9=>Q9,
Q10=>Q10,
Q11=>Q11,
Q12=>Q12,
Q13=>Q13,
Q14=>Q14,
Q15=>Q15,
D=>D,
FCLK=>FCLK,
PCLK=>PCLK,
CALIB=>CALIB,
RESET=>RESET

)i

4.2.8 IDDR_MEM

UG289-2.0.1

[RIBNE

IDDR_MEM(Dual Data Rate Input with Memory), 287 memory 13X
(ERACITPLES TPANS

is 2R
3% 4-16 IDDR_MEM & B &4
N3 £V B
- GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
("‘j‘\'rgra) GW2AN GW2AN-55C
ik GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
IhREfEIR

IDDR_MEM % HH B4 42 [/ — B B i 42 it 4 FPGA 245, IDDR_MEM
TERCA DQS A, Firh, ICLK %4 DQS ik {5 5 DQSR90, HRHE
ICLK [k el Kot 1%\ IDDR_MEM; WADDR[2:0]i%4: DQS {4 Hi(5 5
WPOINT; RADDR[2:0]i%# DQS K% i f5 5 RPOINT.

PCLK Al ICLK {4z % 2 o0y: ok = Tiowk

PCLK Il ICLK Z [AJf#1E— @ HIARAL S R, WHRHE DQS ) DLLSTEP {8
W E AN TS R
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mwmAREHR
4-13 IDDR_MEM ##OREE

D—>
ICLK——>
PCLK——> —— Q0

WADDR—/—>  IDDR_MEM
3

RADD R—/3—>

RESET——»
IwONTR
% 4-17 IDDR_MEM O+ 48
i 1 44 110 i3
D Input IDDR_MEM % N5 5
ICLK Input PSS, K E DQS BB DQSR90.
PCLK Input T A 5
WADDR[2:0] Input HHihES, K EH DQS B WPOINT.
RADDR][2:0] Input S S, KE DQS FE) RPOINT.
RESET Input FEAMNG S, mHEFARG
Q1~Q0 Output IDDR_MEM #4155
BHNER
3% 4-18 IDDR_MEM & ¥ N43
R4 BUE G NN i)
GSREN "false", "true" | "false" B2 RS GSR
LSREN "false", "true" "true" Ja A E A RESET
EERERH

® |IDDR_MEM ¥ A D nfE#KkH IBUF, 45T IODELAY Hik
H H i DO;

® [CLK 7k H DQS #iHtf) DQSRIO0;
® \WADDR[2:0]75 kK H DQS #H[{] WPOINT;
® RADDRI[2:0]7 3k H DQS #i#[#] RPOINT.
[RiEFIL

Verilog itk :
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IDDR_MEM iddr_mem_inst(
.Q0(q0),
Q1(q1),
.D(d),
ICLK (iclk),
.PCLK(pclk),
.WADDR(waddr[2:0]),
.RADDR(raddr[2:0]),
.RESET (reset)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
Vhdl #4t
COMPONENT IDDR_MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true"

PORT(
QO:0UT std_logic;
Q1:0UT std_logic;
D:IN std_logic;
ICLK:IN std_logic;
PCLK:IN std_logic;
WADDR:IN std_logic_vector(2 downto 0);
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 (
Q0=>q0,
Q1=>q1,

UG289-2.0.1 56(112)




4 i N 2 R

4.2 DDR 15 0%m N2 4

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

4.2.9 IDES4_MEM

UG289-2.0.1

[RIBNE

IDES4_MEM(1 to 4 Deserializer with Memory) i fEfE I BER 1:4 53
eAs, WISCLA AR AT 4 A0 AT

is A 2R

2= 4-19 IDES4_MEM & %4

Kk EY]| R

- GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
i}gra) GW2AN GW2AN-55C

b GW2AR GW2AR-18, GW2AR-18C

A GW2ANR | GW2ANR-18C

IhREfEIR

IDES4_MEM SZIH 1: 4 5 Ff a4, i Bds A8 [F — i phid s e ik gs
FPGA &%, S ¥F CALIB %5 H BRI, A 8RR —6L, AL
VUG, H s Bk S5 RS AL i £ A0 15

IDES4_MEM 5 IDES4 4[], IDES4_MEM FZ 4 DQS 1§ fH, Hrr,
ICLK %42 DQS % {55 DQSR90, HAHE ICLK I ah vt $edi it A
IDES4_MEM; WADDRI[2:0]i%4% DQS 4155 WPOINT; RADDRJ[2:0]
ZEHz: DQS 15 5 RPOINT.

PCLK. FCLK il ICLK fyiiz 2 y:  Pok =Y2 fraue =Y2 iy

FCLK A ICLK Z [ /7 £E —E HIAHAL R &, "IARYE DQS ) DLLSTEP {5
FEMAL R AR .
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mOREE
4-14 IDES4 MEM iz OR~EE

D —>
ICLK ——>]
FCLK ——>
PCLK ——>]

IDES4_MEM > Q2
WADDR ——/—>|

RADDR —/-—> @
CALIB —>

RESET —>
IwONT4E
3R 4-20 IDES4_MEM %O/ 48
Ui 144 110 Eiiipa
D Input IDES4_MEM HHEHi N5 5
ICLK Input e NG S, KE DQS ) DQSR0.
FCLK Input Rz TN RS
PCLK Input ERPRIANG S
WADDR[2:0] Input HHhHES, KE DQS HELH WPOINT.
RADDR][2:0] Input B bS5, kA DQS b RPOINT.
CALIB Input CALIB &5, H T AR HBEIRNT, mE-FaR.
RESET Input S RARNG S, mHTFA G
Q3~Q0 Output IDES4_MEM ¥fEHi 155
SHNE
= 4-21 IDES4_MEM SH /48
R4 BB NN ik
GSREN "false", "true" "false" e 4 RE A GSR
LSREN "false", "true" | "true" Ja A S 17 RESET
FERAN

® |IDES4_MEM py##ifm N\ D n] Bk H IBUF, 24 5d IODELAY fibik
H 4 DO;

® |CLK 7>k H DQS #Hk ) DQSR90;
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® \WADDR[2:0]75 3k H DQS #H[{] WPOINT;
® RADDR[2:0]7# H DQS #i#[#] RPOINT.
[REBIHE
Verilog #ifk
IDES4 _MEM ides4_mem_inst(
.Q0(q0),
Q1(q1),
.Q2(q2),
.Q3(g3),
.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 #4t
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;
WADDR:IN std_logic_vector(2 downto 0);
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RADDRE:IN std_logic_vector(2 downto 0);

CALIB:IN std_logic;
RESET:IN std_logic

);

END COMPONENT;
uut:IDES4_MEM

);

4.2.10 IDES8_MEM

UG289-2.0.1

[RIBNE

GENERIC MAP (GSREN=>"false",

)
PORT MAP (

Q0=>q0,
Q1=>qf1,
Q2=>q2,
Q3=>q3,

D=>d,
ICLK=>iclk,
FCLK=>fclk,
PCLK=>pclk,
WADDR=>waddr,
RADDR=>raddr,
CALIB=>calib,
RESET=>reset

LSREN=>"true"

IDES8_MEM (1 to 8 Deserializer with Memory) /% h AL 1:8 &
eAE, WISCIL A ALERATRE 8 1 AT .

is 2R
7= 4-22 IDESS_MEM & &4
EN3 EYl BRI
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
RE®(Arora) | GW2AN GW2AN-55C
Kt GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
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TheEsiR

IDES8_MEM SEI 1: 8 A Jf 4, 4 Hh 40l £ [|] — I Bh i v S it 4
FPGA I . SCf CALIB %4 th B IbUs , Akt Ml A —hr, i
G, a5 AT AR AR . 5 IDES8 AFl, IDES8_MEM
L4 DQS ], H o, ICLK %4 DQS K% 155 DQSR0, HARYE ICLK
(I phyRf Kdi % N IDES8_MEM; WADDR[2:0]i%4% DQS K455
WPOINT: RADDR[2:0]3%#: DQS [fyfii %5 RPOINT.

PCLK. FCLK 1 ICLK ¥ 3 &N foci :]/4 feei :]/4 fiek .

FCLK #1 ICLK Z [BJfF7E—E FIAAI % &, "IHR¥E DQS 1) DLLSTEP 18
W AN R

mAOREHE
4-15 IDES8_MEM O REE

D —
ICLK ———> — Q0
——— Q1
FCLK ——»
—> Q2
PCLK ———>| ——> Q3
IDES8_MEM |, o4
WADDR ——/—>|
3 ——> Q5
RADDR ——/—> —> Q6
3 ——> Q7
CALIB —
RESET —
IwONTER
< 4-23 IDESS_MEM i O /148
i 14 110 i3
D Input IDES8_MEM ##iafi N5 5
ICLK Input e NE S, KRE DQS k) DQSRI0
FCLK Input R NE 5
PCLK Input ERPRIANG S
WADDR[2:0] | Input HHihES, KE DQS BB WPOINT
RADDR[2:0] | Input EHbE(E S, REH DQS B RPOINT
CALIB Input CALIB{E5, M TU%qmHEERIY, Sa-ra
RESET Input SEEAMANGS, mEPAN
Q7~Q0 Output IDES8_MEM ¥t Hif5 5
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BHNE

3 4-24 IDESS_MEM S84

S 4 I EIE RN BRNE i3

GSREN "false", "true" "false” B A& RBE A GSR
LSREN "false", "true" "true" Ja A E L RESET
RN

® |DES8_MEM [1%idf4m A\ D n] HEk H IBUF, 5i4&id IODELAY ik
HH%iH DO;

® |CLK 3k H DQS #iHf#) DQSRI0;
® \WADDR[2:0]75>K H DQS i {] WPOINT;
® RADDRI[2:0]7kH DQS #i# 1] RPOINT.
[REGIE
Verilog #ik:
IDES8_MEM ides8 mem_inst(
.Q0(q0),

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:0UT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
Q4:0UT std_logic;
Q5:0UT std_logic;
Q6:0UT std_logic;
Q7:0UT std_logic;
D:IN std_logic;
ICLK:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
WADDR: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=>q0,
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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 & H %48

4.3.1 ODDR

[RiBT R

ODDR(Dual Data Rate Output), SZHLBUEEE HE R 5 H .

Theetid

ODDR ##30, T M FPGA 3L U B E FE 5. Hd Q0 A
fEEZ RS S, Q1 T QO FriZff) IOBUF/TBUF (1] OEN {5 . ODDR #Z
HAEE K 4-16 B, B R 4-17 Fis.

[ 4-16 ODDR iZi84EE

I
[
I
MUX2 dl—D Qo0
I
[
I

I CIK h TJ;LIL CIK
D1+~ oFFt D oFFt |20 1 peep |Q
| 10
| 1
| CIK CLK CIK SEL
Do= : i R s 112 B S R JQ
CLK= l_ _______________________ a
Ir . o TRI-DDRX1
CIK LLK CIK CIK
TXO—+2— DFFt P oFFt (@B pepyy |4 O

UG289-2.0.1
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& 4-17 ODDR K5 H
1 2 3 4 5 [+ T 2
CLK + L+ L+ [+ L+ L+ |
Q1 e FoL= e { TH.A W THB W THC ¥ THD ¥
x 5 A -
Q1 e oL Tor TH A H THE ¥ TXC ¥ THD ¥
wAREE
4-18 ODDR # ORE=E
CLK ——>» L, o0
D1 —>
Do | ODDR o1
X ———>
wONE
%% 4-25 ODDR #OT48
i ANEA I/0 ik
DO, D1 Input ODDR ##E¥ NG 5
X Input i#it TRI-DDRX1 724 Q1
CLK Input RPN RS
Qo Output ODDR ##i i {5 %
o Outout ODDR =#:ffireieEhlf it 55, nliEH: QO FriEr
P IOBUF/TBUF ] OEN 152, &~
SRNE
%% 4-26 ODDR &¥ M43
SH 4 A8 Y BINE ik
Q1 Hay R b bR 42
TXCLK_POL 1'00, 1'b1 1'b0 1'00:Q1 A4 H;
1'b1:Q1 T REATH
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ZH 4 BUEE BRIME ik
INIT 1'b0 1'b0 ODDR #ir i B 9] 4H BUE
FEREA I

® QO 7] HHEi%EH: OBUF, HiZit IODELAY #iHeiZ42 Hom N 11 DI;
® Q1 FH%EP: QO A% IOBUF/TBUF [#) OEN 155, mEZS.
FRigHik

A DL E s JEE, WAl LLiET IP Core Generator T E 74, HAik
A% 5 IP A .

Verilog #ifk
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 #4k :
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;
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uut:ODDR
GENERIC MAP (INIT=>'0',
TXCLK_POL=>'0'

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

4.3.2 ODDRC
[REN4
ODDRC(Dual Data Rate Output with Asynchronous Clear)5 ODDR 1
REFAL, SEILRURE R4, [N B 7P S A DRe.
TheEdid

ODDRC #=., HT M FPGA #3 LM A5 EEE 5. Hf Q0 A
XUEE R, Q1 FT QO i) IOBUF/TBUF [ OEN {55 . HiZ4
HE B 4-19 Fiizs

& 4-19 ODDRC iZi51EE

| cik CIK Cik :
D1 L2 prrct D orrct |2 D | et Lo |
CLEAR{-olci® CLEMR ClEMR o
! [ 1 o |
! . mux2 (= QO
| ci CIK i SeL |
bo= : D prrct [2—0 prrct |2 D | oy fa I
CLEAR CLEAR
| e CEAR |
K== ==
I . o TRI-DDRX1 |
:cu< K 11 |
™X=>— © | orrct [ orrct |20 f ey 800 | prrer [ w] mue [loQ1
CLEAR] CLEAR CLEAR CLEAR SEY |
1 '[ é —i I_ |
| ™ax_poL: ]
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wORRE
4-20 ODDRC i [REE
CLK ———
LEAR —»
“"b1 — | oppRe [ @
DO —> ——> Q1
X —»
IwONE
3R 4-27 ODDRC i O/ 48
i 1 44 110 ik
DO, D1 Input ODDRC %t N5 5
X Input @it TRI-DDRX1 P44 H Q1
CLK Input RPN ERE:
CLEAR Input FABEBEMANG T, EHEFAR
Qo Output ODDRC #i#f i 15 5
ar Output ODDRC =gtz hiltfE S, j@% QO fit
#f) IOBUF/TBUF ) OEN {55, &=
BHNER
3% 4-28 ODDRC &¥ /43
R4 HBUEa NN
Q1 % H B AR 4
TXCLK_POL 1'b0, 1'b1 1'b0 1'00:Q1 _EFFv
1'01:Q1 T REHT I H
INIT 1'b0 1'b0 ODDRC #i H (147146 HU{E
SN

e QO W EHi%iE# OBUF, mi&id
e Q1 TFiE#: QO P& IOBUF/TBUF K OEN {55, Bi&=.

[FiEfHE

A DAL JRIE, tn] DLE
ﬁ?‘?% 5I1P .

Verilog ik :

ODDRC uut(
.Q0(Q0),

IODELAY A5 B iZ #22 H Ay N\ i I DI

i IP Core Generator T. B /=4, Hik
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Q1(Q1),

.DO(DO),

.D1(D1),

TX(TX),

.CLK(CLK),

.CLEAR(CLEAR)
);
defparam uut.INIT=1'b0;
defparam uut. TXCLK _POL=1'b0;

Vhdl 4
COMPONENT ODDRC
GENERIC (CONSTANT INIT : std_logic :='0";
TXCLK_POL : bit :='0’

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

PORT MAP (
Q0=>Q0,
Q1=>Qf1,
DO0=>D0,
D1=>D1,
TX=>TX,
CLK=>CLK,
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CLEAR=>CLEAR
);

4.3.3 OSER4
[REN4
OSER4(4 to 1 Serializer)y 4 f7 I-ATHIA 1 AL AT R H I H AL 2S
ThekHaid

OSER4 #%5%, SZ¥ 4: 1 F-H ., Hh Q0 v OSER4 %i#E s 1751 H
Q1 FHT QO firi%E R IOBUF/TBUF ) OEN {2 5. ZHHEE UK 4-21 iR,

4-21 OSER4 BB 1EE

I
TX0,TX1=

rax| TRI-DDRX2

PCLK e PCLK
I

FCLK ——1 OEN

RESETCI reser]  ODDRX2 o ° DO

I
DO~D3 == . D : TBUF

PCLK i %t FCLK 43 #ii 1 3k Fock =12 fecii .

wOREE
& 4-22 OSER4 #OARE=E

an

D3~DO [ —

TX1~TX0 =——— - Qo
FCLK ——>» OSER4
PCLK ——» > Q1

RESET ———>

IwONT4E

% 4-29 OSER4 i ON4E

i 1 44 110 ik

D3~D0 Input OSER4 izt N 55
TX1~TX0 Input it TRI-DDRX2 £ Q1
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i 1 44 110 ik
FCLK Input R NG T
PCLK Input BTN RS
RESET Input SR EAMNGE S, mEPAE R
Qo Output OSER4 #1155
at Output OSER4 z?é%ﬁﬁéﬁﬁhlﬁﬁtlji%, B @% QO firi&
[¥) IOBUF/TBUF ff] OEN 55, &=,
SENA
3% 4-30 OSER4 ¥ 4B
R4 BB YE BOME | fid
GSREN "false", "true" "false" | A HARE AL GSR
LSREN "false", "true" "true" | JHHAHE AL RESET
Q1 % H B B R 4
TXCLK_POL 1'v0, 1'b1 1'b0 1'00: 4% i s
1o 13 T PRI
OSER4 ##& d_up0/1 I 5% R 4%
il
HWL "false", "true" “false" | "false": d_up1 tt d_upO #&a7—>
JEL 3
"true": d_up1 F1 d_upO0 i /7 [F
A

® QO M E#Ei%ER: OBUF, (& it IODELAY A% Ho A\ 1 DI;
® Q1 Fi#%H: QO %l IOBUF/TBUF f] OEN {25, &=z,

[RiEBI

Al DL E s RAE, WA LA IP Core Generator T H 774, HAk
A% 5 1P .

Verilog #i4k.

OSER4 uuf(

.Q0(QO),
Q1(Q1),
.DO(DO),
.D1(D1),
.D2(D2),
.D3(D3),

TX0(TX0),
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TIX1(TX1),

.PCLK(PCLK),

.FCLK(FCLK),

.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
defparam uut.HWL ="false";
defparam uut. TXCLK _POL =1'b0;

Vhdl 4

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

RN
OSERS8(8 to 1 Serializer)ly 8 7 HATHIA 1 A7 5 A7 i H 1) S 4L 28
Iheetaid

OSERS8 =, SZIi 8:1 F: ¥, Hh QO Jy OSERS %i#i & 474
Q1 HT QO fri&ER) IOBUF/TBUF ] OEN {5 5 . ZHHE BN 4-23 s,

4-23 OSERS BB 1EE

I
TX0~TX3 ==

rax| TRI-DDRX4

PCLK e —
FCLK D: )\ FCLK

OEN

RESET resef  ODDRX4 L0 & DO
D—I—O—

|
|
o , D | TBUF
|

POLK il 11 FOLK 40 i e =44 Trouc
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¥ O R E
4-24 OSERS i O R &

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

RESET ——»

IwONT4E
3R 4-31 OSERS i /48
i 11 44 110 ik
D7~D0 Input OSERS8 % #li#i A5 5
TX3~TXO0 Input it TRI-DDRX4 £ Q1
FCLK Input RN G T
PCLK Input BRI TP RS
RESET Input L EAMNGE S, =R ARK
Qo Output OSERS %l 5
a1 Output OSER8 = A fE R S %'; fﬁig (5)
FITEE ) IOBUF/TBUF ) OEN 55, &=
SENAR
% 4-32 OSERS ¥ N+43
4 HUE Y6 ENINE i3y
GSREN "false", "true" | "false" Ja 4R E AL GSR
LSREN "false", "true" | "true" Ja A5 17 RESET
Q1 iy Hh A oA 4 il
TXCLK_POL | 1'b0, 1'b1 1'b0 ®  1'b0:#dE A
® b1 T I H
OSERS %t d_up0/1 i 7755 R 42
HWL "alse" "true" | "false" ® “false™ d _up1 kb d_upO#EHi—4
JE 4
® “true": d_up1 Al d_upO K FFAHH
AN

® QO " E#Ei%ER: OBUF, (& it IODELAY fEHuidis Ho A\ 1 DI;
® Q1 FH%EH: QO %Y IOBUF/TBUF [#) OEN 155, &=,
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[FEHIHE
Al DB B sL b R R, T L@ IP Core Generator T E. =4, HEAK
A% 5 IP .
Verilog #ifk
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 #i4t.:
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=>D6,
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D7=>D7,
TX0=>TXO,
TX1=>TX1,
TX2=>TX2,
TX3=>TX3,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET

4.3.5 OSER10

[FENE
OSER10(10 to 1 Serializer)y 10 Az 3478 1 47 5B AT % H 10 SR AL 2%
Ihietiid

OSER10 #i5(, SZI 10:1 a4, PCLKIEH B FCLK 70413k 14,
fPCLK :]/5 fFCLK i

i A REE

& 4-25 OSER10 i [~ EE

D9~DO

FCLK ———>

OSER10 —>» Q
PCLK ——»

RESET —»

IwONT4E

3% 4-33 OSER10 #5048

Ui 1144 110 Eiiipu

D9~D0 Input OSER10 NG5

FCLK Input R NG T

PCLK Input BRI PN RS

RESET Input SO RARMNGS, =SHPAR
Q Output OSER10 i F 5
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SENE
% 4-34 OSER10 ¥ /43
SH 4 BUATE BRAIME ik
GSREN "false", "true" "false" Ja 4R E A GSR
LSREN "false", "true" "true" Ja A & 2 RESET
RN

Q "] B % H: OBUF, 4 id IODELAY HEHuZE#z 4 N\ i I DI,
RiEHHL

Al DL E sk FiE, WAl LLiE IP Core Generator T.E /74, Hik
A &% 5 P A

Verilog ik
OSER10 uut(
.Q(Q),
.DO(DO),
.D1(D1),
.D2(D2),
.D3(D3),
.D4(D4),
.D5(D5),
.D6(D6),
.D7(D7),
.D8(D8),
.D9(D9),
.PCLK(PCLK),
.FCLK(FCLK),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
Vhdl 4t
COMPONENT OSER10
GENERIC (GSREN:string:="false";
LSREN:string:="true"
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PORT(
Q:OUT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
D3:IN std_logic;
D4:IN std_logic;
D5:IN std_logic;
D6:IN std_logic;
D7:IN std_logic;
D8:IN std_logic;
D9:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:OSER10
GENERIC MAP (GSREN=>"false",
LSREN=>"true"

PORT MAP (
Q=>Q,
DO=>DO,
D1=>DA,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
D6=>D6,
D7=>D7,
D8=>D8,
D9=>D9,
FCLK=>FCLK,
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PCLK=>PCLK,
RESET=>RESET
);
4.3.6 OVIDEO
[RENER
OVIDEO(7 to 1 Serializer)y 7 £ 3475 1 f7 B ATH H R AL 2% .
Thekid

OVIDEO s, Bl 7:1 JhHi#eH. PCLK Il i FCLK 2} i3k 13-
focc =1/3.5 Froy -

imAREE

4-26 OVIDEO xOREE

FCLK —»

OVIDEO > Q
PCLK —

RESET —

IwONT4R

2 4-35 OVIDEO O+ 43

it 1 44 1/0 it

D6~DO0 Input OVIDEO ##EHN{E =

FCLK Input ISR RE L PN R

PCLK Input TG S

RESET Input FAEEAMNG T, EHEFAR
Q Output OVIDEO #if¥m 5
BHNER

3% 4-36 OVIDEO ¥ M43

R4 BB VE NN E ik

GSREN "false", "true" "false" i 4R E A GSR
LSREN "false", "true" "true" Ja A E A RESET
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FEEA N
Q 7] H#5%8: OBUF, %5t IODELAY A3 H A 11 DI,
RiEH1k

A LB RSk J5E, AT L@ IP Core Generator T H =4, Hik
A% 5 1P A
Verilog ik
OVIDEO uut(
Q(Q),
.DO(DO0),
.D1(D1),
.D2(D2),
.D3(D3),
.D4(D4),
.D5(D5),
.D6(D6),
.PCLK(PCLK),
.FCLK(FCLK),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";

Vhdl #4k :
COMPONENT OVIDEO
GENERIC (GSREN:string:="false";
LSREN:string:="true"

PORT(

Q:OUT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
D3:IN std_logic;
D4:IN std_logic;
D5:IN std_logic;
D6:IN std_logic;
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FCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:OVIDEO
GENERIC MAP (GSREN=>"false",
LSREN=>"true"
)
PORT MAP (
Q=>Q,
D0=>D0,
D1=>D1,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
D6=>D6,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET
);
4.3.7 OSER16
[RIBNER
OSER16(16 to 1 Serializer)}y 16 £z 474N 1 £ 547 %0 H (1) HR AL 25
i A 28
3 4-37 OSER16 i& A 854
KR &7 an
GWAN GW1N-1S, GW1N-9, GW1N-9C, GW1N-2, GW1N-1P5,
GW1N-2B, GW1N-1P5B
/N i ® GW1NR GW1NR-9, GW1NR-9C, GW1NR-2, GW1NR-2B
(LittIeBee®) GW1NS GW1INS-2, GW1NS-2C, GW1NS-4, GW1NS-4C
Kt GW1INSE GW1NSE-2C
GW1INSER | GW1NSER-4C
GW1NSR GW1NSR-2, GW1INSR-2C, GW1NSR-4, GW1NSR-4C
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ThEEs#A
OSER16$;-<£E SCEL 16:1 JF R . PCLK J@% i FCLK 4413k 15 :
Focik :]/ 8 freu -

ROREE

[#] 4-27 OSER16 is A~ EE

D15~-D0 =——=)

FCLK ———

OSER16 ——» O
PCLK ———»

RESET —

IwONE
3R 4-38 OSER16 #0148
4 /0 it
D15~D0 Input OSER16 #infi NG5
FCLK Input RN B RIANE S
PCLK Input BN EZE TN RS
RESET Input A EAMNGE S, FHEPAR
Q Output OSER16 % {55
BHNER
3R 4-39 OSER16 ¥ /48
R4 KA a NINER it
GSREN "false", "true" | "false" i 4R E A GSR
LSREN "false", "true" "true" Ja A E A RESET
RN
Q AT E %R OBUF, oi4id IODELAY FEHuZE B2 Hodm N i 1 Dl
[RiEHE

Al DA E s R iE, WAl L@ IP Core Generator T.E =4, Hik
Ef’ﬁ% 5I1P .

Verilog ik :
OSER16 uut(
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.D4(D4),
.D5(D5),
.D6(D6),
.D7(D7),
.D8(D8),
.D9(D9),
.D10(D10),
.D11(D11),
.D12(D12),
.D13(D13),
.D14(D14),
.D15(D15),
.PCLK(PCLK),
.FCLK(FCLK),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";

Vhdl #4k :
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;
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D5:IN std_logic;
D6:IN std_logic;
D7:IN std_logic;
D8:IN std_logic;
D9:IN std_logic;
D10:IN std_logic;
D11:IN std_logic;
D12:IN std_logic;
D13:IN std_logic;
D14:IN std_logic;
D15:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic
RESET:IN std_logic
);
END COMPONENT;
uut: OSER16
GENERIC MAP (GSREN=>"false",
LSREN=>"true"

PORT MAP (
Q=>Q,
D0=>D0,
D1=>D1,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
D6=>D6,
D7=>D7,
D8=>D8,
D9=>D9,
D10=>D10,
D11=>D11,
D12=>D12,
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D13=>D13,
D14=>D14,
D15=>D15,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET

)i

4.3.8 ODDR_MEM

UG289-2.0.1

[RIBNE

ODDR_MEM(Dual Data Rate Output with Memory), SZEL4F memory
L OUAE e T R

is A 2R
2= 4-40 ODDR_MEM & i 28t
NS R s
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
e GW2AN | GW2AN-55C
j=EE" (Arora)
GW2AR | GW2AR-18, GW2AR-18C
GW2ANR | GW2ANR-18C
IhREfEIR

ODDR_MEM #&5,, ) FPGA 23 LR 55 E R (5 5. 5 ODDR A
[}, ODDR_MEM & % & DQS 1# i, TCLK i%$#: DQS % {5 5 DQSWO0
5, DQSW270, HAR#E TCLK R £0 ks ds . ODDR_MEM #irHi .
ODDR_MEM [ QO X% Z £ 4 4, Q1 AT QO Fri& (1) IOBUF/TBUF
1] OEN {55 . HIZHAE R WK 4-28 k.

& 4-28 ODDR_MEM B8 4EE]

* [
PCLK > Lo o Lok Lew | |
D1= : 2 prrct D prrct 2D 1 et |Q |
CLEAR CLEAR 10
RESET = I f— CLEAR i ol -~
I CIK ? CIK CIK
SEL
DO=> Lo | perer [@ o Qa_ o I
| DFFC T DFENCd |2 I
CIEAR CLEAR CLEAR
| f— | |
TCLK®= — 0 —— =
|r . o+ TRI-MDDRX1, |
i CIK K 1 |
X = orret 2 orrct (20 1 peever |22 | prrer | wf mue Q1
ICLE/SR CLEAR CLEAR CLEAR SEU |
é ¢ |
| xak pot ]

PCLK il TOLK ffiie &y, Tpok = Trewc,
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PCLK M1 TCLK Z [A4#7E— € KA R &, AT 4 DQS K DLLSTEP {4
A WSTEP fE# € ALK A

im R EE
4-29 ODDR_MEM # O~ & E

D1~-D0 ——
™)X = > Q0
TCLK ——»  ODDR_MEM
PCLK —
RESET ——»

IwONTR

#% 4-41 ODDR_MEM %O+ 43

i 1 44 /0 it

D1~D0 Input ODDR_MEM #E#i N5 5

X Input ifiid TRI-MDDRX1 4 Q1

TCLK Input ?éf\%ﬁ%’ >k H DQS HiHL DQSWO &

PCLK Input ESEIE DN RS

RESET Input SLEAFNGS, FEFAEY

Qo Output ODDR_MEM ###4i (55

ar Output QDDR_MEM z#%ﬁﬁ%%%ﬁ%ﬂiiﬁ%iﬂ%%, Efﬁz% QO fi

Z ) IOBUF/TBUF ] OEN 5%, &=

SENAR

3% 4-42 ODDR_MEM ¥ N+43

R4 B 5 ] NN it

GSREN "false", "true" | "false" a2 RE A GSR

LSREN "false", "true" | "true" Ja A E 7 RESET
Q1 iy H A AR 4 o

TXCLK_POL 1'b0, 1'b1 1'b0 ®  1'bO:HdE -
® 1'b1:HE T REU
TCLK SRiFER:

TCLK_SOURCE :ngw;’m" "DQSW" ° ;DQ%S\’/\\’/\S: RE DQS Bk
® DQSW270": 3k H DQS #ib
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S84 M fE v ERINE ik
) DQSW270
EEFEAL

® QO " H#%i4H: OBUF, mi4il IODELAY #iHeid 12 Hb A 11 DI;
® Q1 Fi&EH: QO iR IOBUF/TBUF 1) OEN {55, &=
® TCLK ik DQS ity DQSWO sk DQSW270, Ft B X} b IS4,
[REHIL
Verilog ik
ODDR_MEM oddr_mem_inst(
.Q0(q0),
Q1(q1),
.D0O(d0),
.D1(d1),
TX(tx),
.TCLK(tclk),
.PCLK(pclk),
.RESET (reset)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
defparam uut. TCLK_SOURCE ="DQSW",
defparam uut. TXCLK_POL=1'b0;
Vhdl 4t
COMPONENT ODDR_MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true";
TXCLK_POL:bit:="0";
TCLK_SOURCE:string:="DQSW"
);
PORT(
QO:0UT std_logic;
Q1:0UT std_logic;
DO:IN std_logic;
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D1:IN std_logic;
TX:IN std_logic;
TCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut: ODDR_MEM
GENERIC MAP (GSREN=>"false",
LSREN=>"true",
TXCLK_POL=>'0',
TCLK_SOURCE=>"DQSW"
)
PORT MAP (
Q0=>q0,
Q1=>q1,
D0=>d0,
D1=>d1,
TX=>tx,
TCLK=>tclk,
PCLK=>pclk,
RESET=>reset
);

4.3.9 OSER4_MEM

UG289-2.0.1

[RIBNE

OSER4_MEM(4 to 1 Serializer with Memory) i fEE AL 4:1 3 H 4%

i, TTSRBL 4 NLIFATH 1 AR AT

yrpiihd e
2= 4-43 OSER4_MEM &84
F I R [
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
=EE® (Arora) | GW2AN GW2AN-55C
Kk GW2AR GW2AR-18, GW2AR-18C
GW2ANR | GW2ANR-18C
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Theid

OSER4_MEM #5i5, S 4: 1 7 51 454t . 5 OSER4 A [F], OSER4_MEM
TR 4 DQS f# ], TCLK ##: DQS %155 DQSWO 5 DQSW270,
HARYE TCLK K syl ¥dE M OSER4_MEM it . OSER4_MEM ) QO
R R AT R, Q1 AT QO FE Y IOBUF/TBUF [f) OEN 15 5. JLiZHEARE
K40’ 4-30 fiw.

4-30 OSER4_MEM B iE4EE

|
| OSER4_MEM :
|
X0, TX 1oL |
: 2 ek |
| FCLK It
I TRI-MDDRX2 f
| TCLK |
|
: RESET] |
| I
|
PCLKD_:_. PCLK l
|
| FCLK
FCLK DI ¢ .y | OEN
0
TCLIK =>—* ODDRX2 IQ ' °_ po
RESETD:_‘@ | TBUF
, D
DO~D3 D= |
| 4

PCLK. FCLK #1 TCLK K8z o= & 4. Focik :]7/2 Feei :]7/2 Frew .

FCLK A1 TCLK Z [AIf#£E — & HIAHAZ K &, AIAR 4 DQS () DLLSTEP {1
AN WSTEP fE# € ALK #

i O R E
B 4-31 OSER4_MEM % O R EE

D3~-D0 —————

TX1~TX0 by

TCLK ———> —» Q0

OSER4_MEM
FCLK > > 01

PCLK ———

RESET ——»
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wONE
%% 4-44 OSER4_MEM #0O1+48
4 I/O ik
D3~D0 Input OSER4_MEM #Ef N5 5
TX1~TX0 Input BT TRI-MDDRX2 724 Q1
Bt ANE 5, kK H DQS i DQSWO B,
TCLK Input DQSW270
FCLK Input R NE 5
PCLK Input ESEI RPN RS
RESET Input mAEEAMNGES, =R
Qo Output OSER4_MEM ##ifi iz 5
a Outout OSER4_MEM =&figezhlmtfES, WiEHE QO
P Rt IOBUF/TBUF ff) OEN {52, &~
SRNE
%= 4-45 OSER4_MEM ¥ +48
S84 H{i i LN E1ip
GSREN "false", "true" "false" B4 REN GSR
LSREN "false", "true" "true" o FAHL S i RESET
Q1 % H B b A e 47 |
TXCLK_POL 1'b0, 1'b1 1'b0 ® 1'bO:dl bRt
®  1'b1:EdE R
TCLK sk £
® "DQSW" 3k DQS
TCLK_SOURCE | "DQSW","DQSW270" | " DQSW " LBy DQSWO:
® “DQSW270": kH
DQS L[
DQSW270
OSER4_MEM #i#i
d_up0/1 I} 56 25
m n 11} n L1} n . "false": d_up1 tt
HWL false", "true false d_up0 3 fii— AN
® "true":d _up1
d_upO B 7 AH A
FERE N

® QO "JHFEH: OBUF, &t

IODELAY #& % 82 Hod N I DI,

® Q1 7FFiEH: QO FriZf IOBUF/TBUF ) OEN 55, BiEZ;

® TCLK 7k H DQS i) DQSWO = DQSW270, FH-Ht & XS i1 Z4] .
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[FEHIHE
Verilog ik :

OSER4_MEM oser4_mem_inst(

.Q0(q0),

Q1(q1),

0(d0),
(
(

wllw)

1(d1),

2(d2),
.D3(d3),
.TXO0(tx0),
TIX1(tx1),
.TCLK(tclk),
.FCLK(fclk),
.PCLK(pclk),
.RESET(reset)

o

);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
defparam uut.HWL ="false";
defparam uut. TCLK_SOURCE ="DQSW";
defparam uut. TXCLK_POL=1'b0;
Vhdl 4t
COMPONENT OSER4_MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true";
HWL:string:="false";
TXCLK_POL:bit:='0";
TCLK_SOURCE:string:="DQSW"
);
PORT(
QO:0UT std_logic;
Q1:0UT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
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D3:IN std_logic;
TXO:IN std_logic;
TX1:IN std_logic;
TCLK:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic
);

END COMPONENT;
uut: OSER4_MEM

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

)

PORT MAP (

Q0=>q0,

Q1=>q1,

D0=>d0,

D1=>d1,

D2=>d2,

D3=>d3,

TX0=>tx0,

TX1=>tx1,

TCLK=>tclk,

FCLK=>fclk,

PCLK=>pclk,

RESET=>reset

);
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4.3.10 OSER8_MEM
[RIBN4R

OSER8_MEM(8 to 1 Serializer with Memory) H {5 h g 8:1 3 4%
s, AISZEL 8 AL HEATEE 1 LR AT .

is 2R
3% 4-46 OSERS_MEM & &4
eV EYl Es
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
J2EE® (Arora) | GW2AN GW2AN-55C
ENA GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
IheEfat

OSER8_MEM #&3X, sLi 8:1 H Hr %4k . 5 OSER8 A [F], OSER8_MEM
FER S DQS #H, TCLK ##: DQS i1 5 DQSWO 5 DQSW270,
HARYE TCLK B sy ¥ . OSER8_MEM #ii it . OSER8_MEM ) QO
o R AT R, Q1 AT QO AR IOBUF/TBUF () OEN 15 5 . HiZHEARE
K4 4-32 s

4-32 OSER8_MEM iZiE4EE|

|
| OSER8_MEM :
|
TXO~TX3 o —F——— |
: 4 PCLK |
| FCLK I
| TRI-MDDRX4 h
| TCLK |
|
: RESET] |
| |
|
PCLKD':‘ PCLK I
|
| FCLK
FCLKDI . ) | oeN
TCIKE— ODDRX4 IQO . °  po
RESET|:>:_‘ﬁ I TBUF
, D
DO~D7 :
| 8

PCLK. FCLK 1 TCLK HI#iZ X 2 N: ook =14 feak =1/4 froux )
FCLK A TCLK Z [AI4/7#7E — & FIAHAL R R, I H4E DQS 1) DLLSTEP 18
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1 WSTEP {H i € AHAL K R o
im R EE
4-33 OSER8_MEM i O R &R

D7~-D0 ——

TX3~TX0 =——
—>» QO

OSER8_MEM |, o1

TCLK ———>

FCLK »

PCLK

RESET »

wOMN4E

3R 4-47 OSERS_MEM i 1T 48

i 144 110 HiA

D7~D0 Input OSER8_MEM ##EH N5 5

TX3~TX0 Input ifiid TRI-MDDRX4 4 Q1

TCLK Input E?éﬁ%ﬁ%’ >k H DQS #iH DQSWO &%

FCLK Input SRR PN RS

PCLK Input BN RS

RESET Input SR ENRNGE S, EHE AR

Qo Output OSER8_MEM %z i 5 5

o Output O§ER8_MEM zﬁfiﬁéﬁ%ﬁﬁﬁﬁtﬂf %i ﬂ;@% Qo0

Fri% ) IOBUF/TBUF ff] OEN {545, =&~

BHNER

3 4-48 OSERS8_MEM ¥ 143

R4 B NN E it

GSREN "false”, "true" "false" B AR A A GSR

LSREN "false", "true" "true" Ja AR i RESET
Q1 iy HH A A e 4 il

TXCLK_POL 1'b0, 1'b1 1'b0 ®  1'bO:HdE b ;
®  1'b1HHE T B
TCLK Rk %

" . w . | ® "DQSW": kK D

TCLK_SOURCE | "DQSW","DQSW270" | " DQSW 1:;-:;85@ DQﬂg\,@VO;QS

® DQSW270" kH
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S84 B vE ERINE ik

DQS L)
DQSW270

OSER8_MEM %4
d_up0/1 B 726 &4
® ‘“false":d up1 tt

HWL "faISe", "true" "false" d_upo %\Ellsﬁ‘fjg/l\}% /H:H;
® "true":d_up1 Al
d_upO I FAH ]
ERERN

® QO F] H %% OBUF, #i4id IODELAY BB % f: Hoai N i [ DI
® Q1 Fi&EH: QO Fri#ER) IOBUF/TBUF 1) OEN {5 5, &=
® TCLK FkH DQS ) DQSWO 5 DQSW270, FECE XM S5,
BB
Verilog #i4t :
OSER8_MEM oser8_mem_inst(
.Q0(q0),
.Q1(q1),
do),

o Qo
N =
-

(
(
.D1(
(
(

)
TX1 (tx1),
.TX2 (tx2),
.TX3 (tx3),
.TCLK (tclk),
.FCLK (fclk),
.PCLK (pclk),
.RESET (reset)
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defparam uut. GSREN="false";

defparam uut.LSREN ="true";

defparam uut. HWL ="false";

defparam uut. TCLK_SOURCE ="DQSW";
defparam uut. TXCLK _POL=1'b0;

Vhdl #4t
COMPONENT OSER8_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;
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
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GENERIC MAP (GSREN=>"false",
LSREN=>"true",
HWL=>"false",
TXCLK_POL=>'0',
TCLK_SOURCE=>"DQSW"

)

PORT MAP (

Q0=>q0,

Q1=>q1,

D0=>d0,

D1=>d1,

D2=>d2,

D3=>d3,

D4=>d4,

D5=>d5,

D6=>d6,

D7=>d7,

TX0=>tx0,

TX1=>tx1,

TX2=>1x2,

TX3=>1x3,

TCLK=>tclk,

FCLK=>fclk,

PCLK=>pclk,

RESET=>reset

);
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4.4 FERTIRBR

4.4.1 IODELAY

[FiEN4R

IODELAY (Input/Output delay )i A\ fii i ZERT, /= 10 BRI & 1 —A
A PR ZE I T
Ihietiid

AN 10 #5405 IODELAY fHbk, BHILfft 128 (0~127) FEiRLE,
GW1N Z%] FPGA H5 IR (8] 2]/ 30ps, GW2A % %1 FPGA Hb [ 4k
IR A]Z) 18ps. IODELAY f] T /O 4 i AN, (HASGERI I 1F

H .
wORERE
& 4-34 IODELAY i OARE=E
DI —»
SDTAP ——» ————» DO
IODELAY
SETN — > — > DF
VALUE — »
wONE
5% 4-49 IODELAY #1428
044 I/O ik
DI Input BHEMNG S
RN S TR K
SDTAP Input ® 0: JN#F AL

® 1. ZAUHELER

T B B TR LE R (1) 77 1)

SETN Input ® O MHNAERT;

® 1. Y/ AL

VALUE 2y P I Shas B aE vt E, RNk R 30

VALUE Input

—ANMERS 5K
Do Output | HiEkhis5
A' /_;Fé;:; ‘—7 ) 4\—‘ Z&‘n D A = E‘
DF Output bR BT, FH LAR R s A PR B AE 1 ) under-flow 5%
over-flow
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SENAR

3 4-50 IODELAY £¥ /143

4 B 5 ] BMAE i)
C_STATIC DLY | 0~127 0 FRAS RIS 2D K |

[FEBIE
Verilog ik
IODELAY iodelay_inst(
.DO(dout),
.DF(df),
.DI(di),
.SDTAP(sdtap),
.SETN(setn),
VALUE(value)
);
defparam iodelay_inst.C_STATIC_DLY=0;
Vhdl #4t
COMPONENT IODELAY
GENERIC (C_STATIC_DLY:integer:=0
);
PORT(
DO:OUT std_logic;
DF:OUT std_logic;
DI:IN std_logic;
SDTAP:IN std_logic;
SETN:IN std_logic;
VALUE:IN std_logic
);
END COMPONENT;
uut:IODELAY
GENERIC MAP (C_STATIC_DLY=>0
)
PORT MAP (
DO=>dout,
DF=>df,
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Dl=>di,

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

);

4.4.2 IODELAYC
RENE
IODELAY C(Input/Output delay)fii N fr Hi 2B, /& 10 b BT 2 i — A
A Jm AR ZE R BRI,
yTofazh g
7% 4-51 IODELAYC ;&g
S EYl s
U o GW1N GW1N-9C
hEIE (LitleBee™) GW1NR GW1NR-9C
Iheesmid

4> 10 #47 IODELAYC #tk, L4t 128 (0~127) FiEiERCE,
55 IODELAY #iLt, Hjn 7 2 15ER % . IODELAYC X T /0 241
N, AT VO i .

i O R E

4-35 IODELAYC is OREE

Dl ———»
SDTAP —— >

SETN — >

—— DO

——> DF

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

mONE
%% 4-52 IODELAYC 38 O0/+48
A NP I/O ik
DI Input B NG
BH NS TR K
SDTAP Input ® 0: NEFSLERS
o 1. ZhAUHELLRS
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Uity 144 I/O it
B B TR LE W 1) 77 7]
SETN Input ® O MINAER;
® 1 /DR
VALUE Input %/k%ﬁ?ﬂﬁ?f%i&ﬂﬁ%&ﬁ%@ﬂﬂﬁ, BN KR B
DASEL[1:0] Input NASYEH] DAO FER 2L
DAADJ[1:0] Input ¥ DAO Mt DO [FERHE
DO Output G
DAO Output o AR R S S
DF Output iﬁsg*ﬁs\;ﬁ F VAR IR B &5 1B AE B Y under-flow 5§
BHNA
& 4-53 IODELAYC ¥ M43
ZH A4 A Y NN i
C_STATIC_DLY | 0~127 0 FRAS JER DK )
® false: 24 DA_SEL
45| DAO ZEH A5 7
DYN_DA _SEL “true”/"false” false o tﬁrie:riijﬁ 5 DA SEE:Q
A1) DAO ZERS 55
DA SEL 2'b00~2'b11 2'b00 Fp A DAO ZE R R
[FEHIHE
Verilog k.
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 %4k
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]

UG289-2.0.1 103(112)




4 i N 2 R

4.4 FERHE

);
44.3 IODELAYB
[RENE
|IODELAYB(Input/Output delay)%i N4t ZERF, 2 10 BT & 1 —A
EIE VS ST
EAERH
3 4-54 IODELAYB & I 284
e EY7l HBE
N R GW1N GW1N-2, GW1N-1P5, GW1N-2B, GW1N-1P5B
(LittleBee®)Z % | GWINR GW1NR-2, GW1NR-2B
Theesaik

£~ 10 #5424 IODELAYB #ide, 4Lt 128 (0~127) FPitiRfc &,
5 |ODELAY A, 3800 7 56 22 [ G INF i 55, L 30 45 A HE B & 4-36 s o
IODELAYB X H T /0 28N, ATTHT /0 24 .
[#] 4-36 IODELAYB S5 494EE

DELAY_MUX[1:0]

SEL
70 50ps
DI g #100p§;1 DELAY_ |dmux_o 4 — |
SDTAP—>| BLY AD dlyout_mld=2 MUX 4>|—|>T|>|-|>|- T[>|-|>|—
SETN——> - Do del 0 del 1 del 2 del_S del_6 del_7
VALUE—> "3
» DO
o =y o o - WA e D
! |l _l = El _l 3z 3 3 3
L HEE R i ir i i
o [ N w o [ N w
o
o o <>
=2 z> c > :
DAADJ[].:O]—)E E JD> E § E = EGDAADJ[I.O]
S <= | [
| v ]
DAO
DA_SEL[1:0]
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¥ O R E

4-37 IODELAYB i O REE

DI ——>
- DO
SDTAP ——>
SETN—>  |ODELAYB > DF
VALUE ——> DAO
DAADJ[1:0]—+—>]
wOMN4E
%= 4-55 IODELAYB iSO N+48
i 11 44 I/0 ity
DI Input HIERANE S
35 A A RE I 25K
SDTAP Input ® 0: NEFHSLER
o 1. ZAUHEERS
T B B A R LE RS 1) 75 1)
SETN Input ® 0 BEJNIERT;
® 1: /b IERT
VALUE Inout VALUE N T B#I S shaS R i H, BNk 3))
P —ANEM B
DAADJ[1:0] Input BAE | DAO FHXT DO A&
DO Output BB ES
DAO Output PR A B R B S
H bR EAL, AR RS SR B IE KT 1Y under-flow 5§
DF Output
over-flow.
BSHNE
% 4-56 IODELAYB &8M+43
S 4 Hy A i ] BRIME Eiiipa
C_STATIC_DLY | 0~127 0 S I K5
Delay MUX i%& %
® 2'b00:dmux_o=DlI;
DELAY_MUX | 2'b00~2'b11 2'b00 ® 2'b01:#100ps dmux_o=DlI;
® 2'b10:dmux_o=dlyout_mid;
® 2'b11:dmux_o=DO.
DA _SEL 2'b00~2'b11 2'b00 Fr A DAO ZE R R
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B!
7E4# F] IODELAYB I}, %t DELAY_MUX fil DA_SEL )58 240 F:
e DELAY_MUX:2/3->DA_SEL:0/1.EI DELAY_MUX %y 2 5 3 i}, DA_SEL " H{ 0 5 1;

e DELAY_MUX:0/1 -> DA_SEL:0/2/3. E DELAY_MUX %y 0 &% 1}, DA_SEL A}t 0
5% 2 8% 3.

BN
DO ANRei%#: IDDR/IDES, DAO HfEi%#% IDDR/IDES HIEHR i -
[REBIHE
Verilog ik :
IODELAYB iodelayb _inst(
.DO(dout),
.DAO(douta),
.DF(df),
.DI(di),
.SDTAP(sdtap),
.SETN(setn),
.VALUE(value),
.DAADJ(daadj)
);
defparam iodelayb _inst.C_STATIC DLY=0;
defparam iodelayb_inst. DELAY_MUX = 2'b00;
defparam iodelayb_inst.DA_SEL=2'b00;
Vhdl 4t
COMPONENT IODELAYB
GENERIC (C_STATIC_DLY:integer:=0;
DELAY_MUX : bit_vector := "00";
DA_SEL:bit_vector:="00"
);
PORT(
DO:OUT std_logic;
DAO:OUT std_logic;
DF:OUT std_logic;
DI:IN std_logic;
SDTAP:IN std_logic;
SETN:IN std_logic;
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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]
);
4.5 BUAFIRIR
[FENE
IEM(Input Edge Monitor)%ii N5 Wail, & 10 BEE a8 1) — AN BURE 5
B
TheEsid
IEM HIREUFER R 1, W] 5 1 R A — e F R R 15 3 A R 2
Fi-T DDR #i 3.,
IR OREE
4-38 IEM i AR EE
D——»
CLK ———>] > LAG
RESET —> IEM ——> LEAD
MCLK ——>
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IO
3 4-57 IEM 5 O 45
i 11 4 /0 fifiid
D Input HHEMANGE
CLK Input PN RS
RESET Input L EAMNE S, =R
MCLK Input IEM Rl i, FToK P 84, R T bR &
LAG Output IEM JL75 EL i LAG #irHibr &
LEAD Output IEM iL 7% Eb i LEAD % b b
SENAR
3 4-58 IEM 8N4
SH 4 HUH G NN ik
WINSIZE :SI'}"DAI‘_'*I;’QQBEXQE'-E".: "SMALL" | %A/ E
GSREN "false", "true" "false" B ARE A GSR
LSREN "false", "true" "true" Ja A S L RESET
[FigHIE
Verilog #i4k.
IEM iem_inst(

.LAG(lag),

.LEAD(lead),

.D(d),

.CLK(clk),

.MCLK(mclk),

.RESET(reset)

);

defparam iodelay_inst. WINSIZE = "SMALL",

defparam iodelay_inst. GSREN = "false";

defparam iodelay_inst.LSREN = "true";

Vhdl #4t
COMPONENT IEM
GENERIC (WINSIZE:string:="SMALL";

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

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,
MCLK=>mclk,
RESET=>reset
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i s

MHT A A %+ DDR, 7F IP Core Generator FL1fij 4 #.:; DDR, St
il = 557~ DDR HIAHAZ EEEE

51IP &

7f IP Core Generator A, X “DDR”, #Hi DDR [ “IP
Customization” & 11, %% AL4E “File” Bt B HEA i L Bo~HER], & 5-1
FrRo
5-1 DDR f4 IP Customization & %543

{4y IP Customization 7 >

DDR 2

General

Device:  |GW2A-55 | Part Number: | GW2A-LV55PG1156C7/16 |

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

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

Language: |Verilog - Synthesis Tool: | GowinSynthesis -

Options

= cin0g)
DDR Mode: |Input -

ol 10 =

Ratio: 2 -
— ik [ Reset
IODELAY

Delay Mode: Naone - Delay Direction:  Input

Delay Step: 1 -

Use CLKDIV
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File Bt BAE: File fic EAEH THCE =41 IP ¥t SO HIAH S B .

Device: &/~ CHE ) Device 18 5. ;

Part Number: &7 ELC & /) Part Number 15 5 ;

Language: L&A1 1P &t SO ATE 5 o 1B hz
GIRAE, HEFEHIES, SCRF Verilog #1 VHDL;

Synthesis Tool: it & kFLEE T HE;

Module Name: Bt & 7/=2E /1 IP %11 3441 module name. 7545l 52
AHER] E A 4 . Module Name A 685 FiE 4 FAHIE, %
AHME, MR Error $278;

File Name: Jc &£ IP & th SO SO 44 o AR A DN SCASAE 7] B35
Y AR

Create In: FCE =AM IP &1 SO H AR S, AIEA M) SCAHE
B BRI, AR AT I I SCASHE AT ik B4 1 5 H AR B AR

Options it EHE: Options BLEAEH T H F HE XA E IP, Options it &

I 51

DDR Mode: Ft & DDR &3, fdEHA “Input’. #id “Output”.
=2 “Tristate”f1X A “Bidirectional”, 1] 7845 1% 3 PU s =X
Data Width: fic & DDR M35 5, XHRFVEHEZ 1~64;

Ratio: fit & DDR ¥ ntb{d, 4% 2,4,7,8,10,16;

Reset: Ratio &+ 2 i, ARSI RS REILIED, {8 FE R RS
%11k, IDDRC % ODDRC;
IODELAY: Pt & DDR & 75 {4 FH ZE I A e ;
“Delay Mode”, it & Delay #5\, “None "3k 7~ 4~ i H IODELAY,
“Dynamic” %78 IODELAY 314 % GE i 45 %], “ Static”
T~ IODELAY F:if A5 i B 1 i 54
“Delay Step”, EFEH AL KP4, JEFE 1~128.
“Delay Direction”, DDR Mode X [al #5208 | IODELAY,
%5 IODELAY % 24 N v 554 H i o
Use CLKDIV: i g4 5244k CLKDIV, X} 8115 5 folk 347204,
Ratio &y 2 I ANGE2) ik

gy R HE R s i B HE LR 1P Core HRC B 25 R BIRE R, f&]
5'1 Fﬁ/j——;‘o
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5.2 IP 4 g 3c 4

IP & it & 5e i, reE AR B X “File Name” i 44 i = AN,

PLERIABC B A B 3EA TN 4H

® |P it 3 “gowin_ddr.v” A 5ERE K] verilog #R, R HT IP L,
FEAENT NI REFK) DDR R

® [P it AR ST gowin_ddr _tmp.v, JyFH PR 1P B8 AR b S
5

® |PCE M “gowin_ddripc”, H P RIINEGZ SO IP AT E

!
UNBCE PR AOTE S 2 VHDL, AR BT A SO 44 R 40 .vhd
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