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P o XSCRF B RS SR RF I

A XSCRF— R A I 5

BN XIS HRIEES, TRERBIENE MEE RE NES
% H R A RS

3.3 ffEBEEK

PR (V o) RV B FEL RS (V oo ) U6 B 5 REIN P38 6745 5
(POR)& BT, iz 51k FPGA 1 i P A M . 7% E185 BRI
GPIO IR =AM TS L. 7252 S0k FPGA 1 ot o % i FE AT ) v
TG R HUIRF 2R

AN XN SEBEMA(Vrer). — M0 XA AR I AT BARC
BRNMINSEBE. N7 0 SSTL fl HSTL &1 FhrEi N, SHHE %
BRNEHE LR —F, MASHZ RN SE R RS 4. BT
AN XA —%SHHERL, — N XWNESH LA RN S5
FL R 0 N BRIAS BE R B R

A SR FPGA 72 i 1 GPIO 24780 & WM Nar B 1, 2 Albsad

HNAFIB. B AMNNTZEMSSHT (True) i, MERK B X NTZ0ME
K C (Comp) ¥i.

3.3.1 LVCMOS Z&0RE

uG289-2.0

BT GPIO #8412 LVCMOS 2247, LVCMOS Z&A7 il ARHE A [F B FH 3 &
P B K Fi . A LVCMOS 247 v] LR B g B 55 TR LR E L
ORFFo 59 LRGP HrsR gt 7R EERAE, TR N TR kR
W] SRS AR NIIARBUAE 5 1 E—IRES, RAE AR5l A
ek AL A\ Ve LA o

Fif5 LVCMOS 2247 B A W 4R R UK BN AE /1, 25 Fh P AR AEXS B K1 DR 5l
RE 73R TUIE 22 06k N R F P10 HLS PR ifE TR SR - B 2 SR FPGA
77 i T 4 R PR DR B 8 AN PRAIEFH B B B /N SR Bl B

ZIRWE R B R B TR A I R L — RV PR POE Bk, BTl
LVCMOS A7 # X ¢ 218 i &

B R B B SR I Bl TR A BT B R B A2 20, LVCMOS 2247 1]
DLFC B A 75 A5 2 (SLOW ) A i i AR 2 (FAST) .

AN ZE 0L B R A R A A P, A BRI ARG I R AN, (S
S — Btk A AT

6(112)




3.4 B2 7 R BR UL E I 4%

3N AT
332 ENEHFRE
1 GPIO SAFHL B B2 BN, N 2B F AL 2R DR MR 2R T
GWN #5475 73 X 0 SCHe i N AT g FE 1T 100 R a4 A 22 73 VC T FLBH
GW2A ZRFAE 2 X 0/1 SCFF N AT gm 2R 100 R AR A 22 73 UG BC H BH
Jr A Hi GPIO 247 4R AT LA B A5 4tl LVDS 2 73 i B hrdtt, Lo
1 LVPECL33E, MLVDS25E, BLVDS25E 55, [A]H ¢ B4 i B in s RH
VLHC 2%
3.4 1R Z= 57 BB BE U BC 4%
3.4.1 #2#l LVDS
m SR FPGA 77 il 5 AR LVCMOS % Hin b A UL o 28 A]
PLR g sfie s LVDS Ha i brdfE, FHAMEULHEC N 2% an B 3-3 B
& 3-1 LVDS25E ILE 4%
‘ 25v 1580hm
8mA M L L
‘ 25V 1560 j> 3 l 3 /
On chip Off chip On chip
3.4.2 #2#]l LVPECL
E Sk FPGA 7= ShiE it B AN LVCMOS % in b A58 DT L X 2% A]
DA M2 LVPECL fy bR, HANHUCAC M2 a0 3-4 frs .
3-2 LVPECL ILEE %%
\‘ 3.3v 930hm
= <L © L I P
\L ‘ 33v 93ohm ii/; % % % /
= ,
On chip Off chip On chip
3.4.3 &l RSDS

mo 3R FPGA 7™ Sl it B AME LVCMOS i th i b 4N UU D k) 24 7]
PAF s e RSDS it hrdff,  HAMSILEC R 2% an B 3-5 Ffras
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3.4 B2 7 R BR UL E I 4%

3N AT
[& 3-3 RSDS PLE /4%
2.5V
2940hm

8mA
28v 2940hm % 3 % 3 :

8mA

On chip Off chip On chip

3.4.4 #=$l BLVDS
ezt 3R FPGA 7 il il T AME) LVCMOS it b AM A DL BC ) 25 7]
LIRS 7 BLVDS iy thipnife,  HLAMERULAC 45 U fe 3-6 B o

& 3-4 BLVDS PLE M%%
+ +
2.5V 2.5V
800ohm 80ohm
16mA * - = 16mA
o <
el 8
3 e
2.5V 8 £ 25V
80ohm S s 80ohm
16mA > @ P Y e o < 16mA
2.5V 2.5V
800hm 800hm
16mA >—e—\/\/\ —— AN\ —e—<16mA
2.5V 2.5V TT(
80ohm 80ohm
16mA 16mA
+ +

UG289-2.0 8(112)




3 H N H AT 3.5 GPIO # At &

3.5 GPIO i HE &

LA YRR Floorplanner Xt GPIO A2 & . JE &3 T E, T
PLE E L CST RS, R Xt CST A KR EL 2 A E 4 28
3.5.1 &
XF GPIO AT YR AL B 8iE o
I0_LOC "xxx" H4 exclusive;
3.5.2 LR
79 GPIO B & M -Fhnifk .
IO_PORT "xxx" I0_TYPE=LVCMOS18D;
3.5.3 RFNEE S
i A IR X ) A B AR B
IO_PORT "xxx" DRIVE=12;
3.5.4 ETHER

WE F R, HphUP: bdi; DOWN: F4i; KEEPER: M4
¥F; NONE: &ifH.

IO_PORT "xxx" PULL_MODE=DOWN;

3.5.5 SEHE
N GPIO W EZHHE, BEnl LR BAMRE R LR E N ES % ik
IO_PORT "xxx" VREF=VREF1_LOAD;

3.5.6 iIB7E
S N R RO B R, MBI R
NONE->H2L->L2H->HIGH.
IO_PORT "xxx" HYSTERESIS=L2H;
3.5.7 JRiRFF &
S LA R UL BT TR B IR AT %, #5241 ON/OFF i35,
IO_PORT "xxx" OPEN_DRAIN=O0N;
3.5.8 FEHRER R

o T B OO R A A e L R R, SLOW: IR s FAST: i
B
IO_PORT "xxx" SLEW_RATE=SLOW;

UG289-2.0 9(112)




3 N AT 3.6 GPIO J§iE

3.5.9 HimPtE A BE
NS T B A LA RE, FRAt OFF #1100 RRiE .
IO_PORT "xxx" SINGLE_RESISTOR=100;

3.5.10 Z 4 LECEE PH
NENME SR E AU, 248 OFF A1 100 FRiE T,
IO_PORT "xxx" Diff RESISTOR=100;

3.6 GPIO [F31E

|O Buffer, B 2247 hEE . IRIEAIFINEE, 7] 43 A8 buffer. #il LVDS
(ELVDS) F1# LVDS (TLVDS).

3.6.1 IBUF
[RENA
IBUF(Input Buffer), #i\Z#f#s.
iw A= E

3-5 IBUF iz A ~EE

| —> IBUF —>O

iw O 4R

2 3-1 IBUF 8O0 48

i 110 Eiipa

| Input VG DN RS
o) Output B ES

[RiEHlE
Verilog #4k.
IBUF uut(
.0(0),
A10)
);
Vhdl 4t
COMPONENT IBUF
PORT (

UG289-2.0 10(112)




3 H N\ i G A

3.6 GPIO J5if

O:0UT std_logic;

I:IN std_logic
);
END COMPONENT;
uut:IBUF
PORT MAP(
0=>0,
[=>]
);
3.6.2 OBUF
[FENER
OBUF(Output Buffer), #ijt 2z 8.,
mOREE
3-6 OBUF i R EE
| —» OBUF —> O
w43
%% 3-2 OBUF i O/ 48
Uity [ I/O ik
I Input HIRmNGE S
¢} Output s 5
[REGIHE
Verilog #ilt.:
OBUF uut(
.0(0),
(1)
);
Vhdl 4k :
COMPONENT OBUF
PORT (
O:0UT std_logic;
I:IN std_logic
UG289-2.0
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3 i Nt G2 A 3.6 GPIO Jiiif
);
END COMPONENT;
uut:OBUF
PORT MAP(
0=>0,
[=>]
);
3.6.3 TBUF
BB

TBUF(Output Buffer with Tristate Control),

i AREE
3-7 TBUF O~ EE

OEN —

=AM, RHPERE

| TBUF ——> 0
w9 4R
% 3-3 TBUF #5048
I /0 ik
I Input EAET TN RS
OEN Input i = EEE S
O Output S
[RigHlE
Verilog #4k.
TBUF uut(
.0(0),
1),
.OEN(OEN)
);
Vhdl $i4k :
COMPONENT TBUF

uG289-2.0
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3 N AT 3.6 GPIO J§iE

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
[RiBIT 4R

|IOBUF (Bi-Directional Buffer), X{[alZzii#%. 24 OEN N&H PR, 1ER
W NZE s OEN NAKHLSFI, R NH S 4.

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

OEN ———>» <«—>» |0
IOBUF

| ——>» —>» O
w9 4R
% 3-4 IOBUF iz O 43
v [ /0 Py
I Input BN
OEN Input Wi =AM ReE T
10 Inout WANHE S, .
o) Output RG-S
[RiEHIE
Verilog #l4k.:

IOBUF uut(

.0(0),

UG289-2.0 13(112)




3 H N\ i G A

3.6 GPIO J5if

10(10),
A(1),
.OEN(OEN)
);
Vhdl %4k
COMPONENT IOBUF
PORT (
O:0UT std_logic;

IO:INOUT std_logic;

I:IN std_logic;
OEN:IN std_logic
);
END COMPONENT;
uut:IOBUF
PORT MAP(
0=>0,
10=>10,
[=>1,
OEN=> OEN
);
3.6.5 LVDS Input Buffer
[FENER

LVDS %4 A48 Wit TLVDS_IBUF H ELVDS_IBUF.
TLVDS_IBUF(True LVDS Input Buffer), 243 A,

E!

GW1NZ-1. GW1N-1S A3 #F TLVDS_IBUF.
ELVDS_IBUF(Emulated LVDS Input Buffer), il % 434 N ZErh 2,

Y
GW1INZ-1 #1441 %+ ELVDS_IBUF.

im AR EE

[& 3-9 TLVDS_IBUF/ELVDS_IBUF O R&E

| — > TLVDS_IBUF
IB —>{- ELVDS_IBUF

uG289-2.0
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3 N AT 3.6 GPIO J§iE

w9 4R
%= 3-5 TLVDS_IBUF/ELVDS_IBUF i[04
oA /0 ik
| Input RN A iS5
1B Input EAr N B s 5
0 Output HimmihiEs
[RiEHIHE
N —
Verilog 4k,
TLVDS_IBUF uut(
.0(0),
A(1),
IB(IB)
);
Vhdl #i4k.:
COMPONENT TLVDS_IBUF
PORT (
O:0UT std_logic;
I:IN std_logic;
IB:IN std_logic
);

END COMPONENT;
uut:TLVDS_IBUF

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

);
=
Verilog #l4k.:

ELVDS_IBUF uut(
.0(0),
A1),
IB(IB)

UG289-2.0 15(112)
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3.6 GPIO J5if

);
Vhdl #i4k.:
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=> 1B
);
3.6.6 LVDS Ouput Buffer
BB B

LVDS Z 7 i/ N TLVDS_OBUF A1 ELVDS_OBUF.
TLVDS_OBUF(True LVDS Output Buffer), B2/ 4 Hi 288,

V|

GW1N-1. GW1INR-1. GW1NZ-1. GW1N-1S #{A % ¥ TLVDS_OBUF.
ELVDS OBUF(Emulated LVDS Output Buffer), #2434 H 220 2%

im O~ E

3-10 TLVDS_OBUF/ELVDS_OBUF O == E

TLVDS _OBUF/*—>» O

! “ELVDS OBUF . » OB

w48

%% 3-6 TLVDS_OBUF/ELVDS_OBUF i%O/+48

i 11 1/0 ik

I Input ARG S

OB Output B s Z o3 5 5
O Output A ZE g 5

uG289-2.0
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3.6 GPIO J5if

[REBIE
7~ —
Verilog B4k
TLVDS_OBUF uut(
.0(0),
.OB(OB),
(1)
);
Vhdl %4k
COMPONENT TLVDS_OBUF
PORT (
O:0OUT std_logic;
OB:OUT std_logic;
I:IN std_logic
);
END COMPONENT;
uut: TLVDS_OBUF
PORT MAP(
0=>0,
OB=>0B,
[=> |
);
N /-
Verilog #4k.
ELVDS_OBUF uut(
.0(0),
.OB(0B),
(1)
);
Vhdl 4k :
COMPONENT ELVDS_OBUF
PORT (
O:0UT std_logic;
OB:OUT std_logic;

uG289-2.0
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3.6 GPIO J5if

I:IN std_logic

);

END COMPONENT;
uut:ELVDS_OBUF
PORT MAP(

);

0=>0,
OB=>0B,

=>|

3.6.7 LVDS Tristate Buffer

[FENER
LVDS =A% 4 FiFh: TLVDS_TBUF Fil ELVDS_TBUF.
TLVDS_TBUF(True LVDS Tristate Buffer), EZ/r =2, KH T

fiise.

3!

GW1N-1. GW1INR-1. GW1NZ-1. GW1N-1S {4 % # TLVDS_TBUF.
ELVDS_TBUF(Emulated LVDS Tristate Buffer), Kl 254> = A2 5%,

IR R RE

imAREE

3-11 TLVDS_TBUF/ELVDS_TBUF [~ &E

OEN ——>»
| ———>

TLVDS TBUF/+—> O
ELVDS TBUF .|  , oOB

iw O 4R
%= 3-7 TLVDS_TBUF/ELVDS_TBUF % O/+48
i 110 Eiiipa
I Input HIMNGE S
OEN Input i = AEEE S
OB Output B i 2 7 i A5 5
O Output A ZE o E 5
[RiEHL
g —
Verilog #i4k.:

TLVDS_TBUF uut(

uG289-2.0
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3.6 GPIO J5if

.0(0),
.OB(OB),
A(1),
.OEN(OEN)
);
Vhdl #i4k.:
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
);
72y 1/
Verilog #llt.:
ELVDS_TBUF uut(
.0(0),
.OB(OB),
(1),
.OEN(OEN)
);
Vhdl 4k :
COMPONENT ELVDS_TBUF
PORT (
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic;

uG289-2.0
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3.6 GPIO J5if

OEN:IN std_logic

);

END COMPONENT;

uut:ELVDS_TBUF
PORT MAP(
0=>0,
OB=>0B,
=> 1,
OEN=>0OEN
);
3.6.8 LVDS Inout Buffer
[FiEN4R

LVDS Z 7 i N 70 N TLVDS_IOBUF #1 ELVDS_IOBUF.

TLVDS_IOBUF(True LVDS Bi-Directional Buffer), 743 W [ 8%,
1 OEN A HER, fENEZE A MES; OEN NKH-FH, FARZE

AN TRaaE R E
B
£z 3-8 TLVDS_IOBUF & F 2844
NS £Vl BRAE

GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
2E®Arora) | GW2AN GW2AN-55C
N GW2AR GW2AR-18, GW2AR-18C

GW2ANR | GW2ANR-18C
NI GW1IN GW1N-4, GW1N-4B,GW1N-4C
(LittleBee®) | GW1INR GW1NR-4, GW1NR-4B, GW1NR-4C
e GW1INRF GW1NRF-4B

uG289-2.0

ELVDS |IOBUF(Emulated LVDS Bi-Directional Buffer), %2> %[
ZEhay, 4 OEN NP, VR ABIUZE i AN 22 i és s OEN MR H P,
VRN 2 70t G o 2
Ve
GW1NZ-1 &+ A 3 #F ELVDS_IOBUF.
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3.6 GPIO J5if

imOREE
[#] 3-12 TLVDS_IOBUF/ELVDS_IOBUF i OREE

— O

OEN ——>|
TLVDS_IOBUF/ o

| —»| ELVDS_IOBUF
-«<—> |0B
w48
£ 3-9 TLVDS_IOBUF/ELVDS_IOBUF i O /43
i 1 /0 R
| Input A E PN RS
OEN Input i =& E S
o) Output B ES
(o]} Inout B %ty 22 434 N\ din HY
(o) Inout A B 2253 N
[RigHIL
Verilog k.
ELVDS_IOBUF uut(
.0(0),
10(10),
.I0B(IOB),
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_I0BUF

uG289-2.0
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3 N AT 3.6 GPIO J§iE

PORT MAP(
0=>0,
10=>10,
|0B=>I0B,
1=> |,

OEN=>0OEN

3.6.9 MIPI_IBUF
[RIBNB

MIPI_IBUF(MIPI Input Buffer )& Bifl LIERIR: HS AR LP XX
A, Horh HS B S s A E

B
£% 3-10 MIPI_IBUF & 8%
Ktk 5 A
GWIN GW1N-9, GW1N-9C, GW1N-2, GW1N-1P5, GW1N-2B,
GW1N-1P5B
N GW1NR GW1NR-9, GW1NR-9C, GW1NR-2, GW1NR-2B
(LittleBee®) | GW1INS GW1NS-2, GW1NS-2C, GW1NS-4, GW1NS-4C
Ktk GW1NSE GW1NSE-2C
GW1INSER | GW1NSER-4C
GW1NSR GW1NSR-2, GW1NSR-2C, GW1NSR-4, GW1NSR-4C
i@ GW2AN GW2AN-18X, GW2AN-9X
(Arora)
IngEHEAR

MIPI_IBUF 32 #F LP . HS #ix(, 10, IOB 4% pad.

LP s SRR, OEN RHITAT, 154N 10 Joffiiti: OEN T
i, 10 Jyffi\ OL Jolfitt; OENB fFS P, 1B Jyfii \ 10B Juffittis OENB
= HSPIE,  1OB %A OB #ith .

HS #i:t: 10, 10B AZ 5N, OH Jffitlt, Shirh HSREN il 24
P
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3 N AT 3.6 GPIO J§iE

mAOREE
[& 3-13 MIPI_IBUF & O x=E

I — —» OH
B — —> 0L
OEN —»| MIPI IBUF [—» OB
OENB — +€e—>» 10
HSREN —» _l€—» 0B
w9 4a
%% 3-11 MIPI_IBUF #0148
i 1 I/0 o
I Input LP #50F, OENKHL I | NN .
1B Input LP #iz0F, OENB {&HL F-H 1B A%
HSREN Input HS A5 T 42 il iy L FH
OEN Input LP 8 NNt =4S 5
OENB Input LP # NN h =838 H61E 5
OH Output HS #= N a5
oL Output LP #:0F, OEN mH - FiF OL Mt
OB Output LP #50T, OENB & i OB Mt
® P, OENCHFI 10 A%, OEN & HF
(o) Inout i 10 AN
HS BUF, 10 NN
LP #3 ~, OENB {&H I IOB A#ii, OENB &
OB Inout LTI IOB i\ 5
® HSHEIF, 10B NI,

[RiEHIL
Verilog #i4k.
MIPI_IBUF uut(

.OH(OH),
.OL(OL),
.OB(OB),
10(10),
.10B(I0B),
A(1),
IB(IB),
.OEN(OEN),
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.OENB(OENB),
HSREN(HSREN)
);
Vhdl #i4k.:
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=>I0B,
[=>I,
IB=>IB,
OEN=>0EN,
OENB=>0OENB,
HSREN=>HSREN
);
3.6.10 MIPI_OBUF
[FENER

MIPI_OBUF A #iff T/EfA: HS B A1 LP =,

uG289-2.0
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uG289-2.0

MIPI_OBUF(MIPI Output Buffer), MIPI 4 Z2m4%, 4 MODESEL H
BT, fERHS)MIPI & H g se: 24 MODESEL MG, 1
N(LP)MIPI K D #E 4 H 22 b 4%

B Rg
£ 3-12 MIPI_OBUF & 2§+
K EY] R
GW1N GW1N-9, GW1N-9C
. [oWINR__ [ GWINR-9, GWINR-SC
E{ifﬁequ) GWINS GW1INS-2,GW1NS-2C, GWINS-4, GWNS-4C
- GWINSE | GWINSE-2C
GWINSER | GWINSER-4C
GWINSR | GWINSR-2,GWINSR-2C,GWINSR-4, GW1NSR-4C
wAREE

3-14 MIPI_OBUF iz Ox=E

MODESEL —>

++—> 0

| —> MIPI_OBUF
B ——> T > 0B
im0 4R
2= 3-13 MIPI_OBUF i [ +43
i 11 /O ik
! Input ASEARRNE S, T T HS BLatag LP k.
IB Input LP # 0T B s A= 5
MODESEL Input BRI PR, HS 8 LP Bt
OB Output %i@f@ﬁﬁgﬁﬁsmm B %4, LP
[RiEHlE
Verilog #il{t.
MIPI_OBUF uut(

.0(0),

.OB(OB),

A(1),

IB(IB),

.MODESEL(MODESEL)
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);
Vhdl #4k :

COMPONENT MIPI_OBUF

PORT (

O:0UT std_logic;
OB:OUT std_logic;

I:IN std_logic;

IB:IN std_logic;
MODESEL:IN std_logic

);

END COMPONENT:
uut: MIPI_OBUF
PORT MAP(

0=>0,

OB=>0B,

[=>1,

IB=>IB,

MDOESEL=>MODESEL

);
3.6.11 MIPI _OBUF A
FiENE

MIPI_OBUF_A HHifp T/ERA: HS Bz LP .

MIPI_OBUF_A(MIPI Output Buffer with IL Signal), MIPI % H 22 i 28,
24 MODESEL My Iy, A N(HS)MIPI i i 22 vh 8% ;24 MODESEL
JARHAT, AN (LP)MIPHK Dh#E s th b 28 . 5 MIPI_OBUF 1 [X Jil 2 3
7L 3 E g LP A A SN

i& F 25

MIPI_OBUF_A fi& 28 1FFx 3 3-12 41, IB&E T N RATHI#814F.
£ 3-14 MIPI_OBUF_A i& I 8814 (Bffm)

EN EY ] A

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

-~ GW1NR GW1NR-2, GW1NR-2B

2K

uG289-2.0
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uG289-2.0

mAOREE
[& 3-15 MIPI_OBUF_A i OR=E

MODESEL—]
IIB:: MIPI_OBUF_A +:: gB
IL—>
iwO9T 4R
£ 3-15 MIPI_OBUF_A ¥ /M43
it I /0 ik
| Input HS #F A s¥daimA G 5
B Input LP 50T B SRS
IL Input LP T A SSRGS S
MODESEL Input BERE S, HS B LP .
0 Output ﬁ;ﬁﬁéﬁfjﬁ;i *ﬁﬁ?jj A 5 i,
8 ouput | B m .
[RiERHIL
Verilog #5114
MIPI_OBUF_A uut(
.0(0),
.OB(OB),
A(1),
IB(IB),
JL(IL),
.MODESEL(MODESEL)
);
Vhdl #i4k.:

COMPONENT MIPI_OBUF_A
PORT (
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic;
IB:IN std_logic;
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);

END COMPONENT:
uut: MIPI_OBUF_A

IL: IN std_logic;
MODESEL:IN std_logic

PORT MAP(
0=>0,
OB=>0B,

=>|

b

IB=>IB,
IL=>IL,
MDOESEL=>MODESEL

3.6.12 I3C_IOBUF
[RIEN4B

I3C_IOBUF & W F# T/ER: Normal #iz0A1 13C 1,

I3C_IOBUF( 13C Bi-Directional Buffer), I3C XA 22 %%, 24 MODESEL
NP, BN 13C XA A% 24 MODESEL J{H TR, 1E 3 id L

[FEZM
gz A
% 3-16 I3C_IOBUF & 28
EN3 EY ] s
GW1N GW1N-9, GW1N-9C
GW1NR GW1NR-9, GW1NR-9C
’JI_‘.?%B@ o | GWINS GW1NS-2,GW1NS-2C,GW1NS-4, GWINS-4C
S‘ eBee’) GW1NSE GW1INSE-2C
xR GWINSER | GWINSER-4C
GW1INSR GW1NSR-2,GW1NSR-2C,GW1NSR-4, GW1NSR-4C
mOREE

3-16 13C_IOBUF ¥ O R~EE

MODESEL —
| —»

uG289-2.0

—> 0O
I3C_IOBUF
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3.6 GPIO J5if

mONE
%= 3-17 I3C_IOBUF #O/+48

ity [ I/O

ik

| Input

NG5

[@] Inout

RIS S, A

MODESEL Input

LRSS, Normal i aL 13C i,

O Output

a5 S

[REHIHE
Verilog #14t.:
I3C_IOBUF uut(
.0(0),
10(10),
(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

uG289-2.0
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3.6.13 MIPI_IBUF_HS/MIPI_IBUF_LP
FiENR
MIPI_IBUF_HS NZ/pim NSLI HS £, MIPI_IBUF_LP i& ik # b

uG289-2.0

NSZHLLP B

BRI

£ 3-18 MIPI_IBUF_HS/MIPI_IBUF_LP &84

NS

EY]

Lis

INEE IS
(LittleBee®)

ENS

GW1NR

GW1NR-2

ThaeHd

FA S AT {3 F MIPL_IBUF_HS A1 MIPI_IBUF_LP #1 & SgBl 3 £ HS. LP

i,

MIPI_IBUF_LP ]| 7
MIPI_IBUF_LP 1] IB f5 A0 FE 5 -

imnAREHE
[ 3-17 MIPI_IBUF_HS/MIPI_IBUF_LP i R&=E

iEiL Floorplanner ZI 3R B H . MIPI_IBUF_HS Fifii A | Al
FHEREMEES, MIPL_IBUF_HS K% 1B Al

I —> I—> L 5 0L
MIPI IBUF HS — OH MIPI_IBUF_LP

B —> B —> —> %
iw O 4R
£ 3-19 MIPI_IBUF_HS iz O/48
AN I/0 ik
| Input HS A ZE 74N A v fE 5
IB Input HS A Z 54 B iifE 5
OH Output HS # A 5 5

%% 3-20 MIPI_IBUF_LP #O/+48

ity 1 /0 ik

| Input LP £ A S B A\ AS 5
1B Input LP #5250 B i B4 A5 5
oL Output LP #3 A widin i 5 =

OB Output LP #=X B v 5 5
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RN
e MIPI_IBUF_HS Hifirth OH AJ LAZEHZ lologic i N4 H 248D
e MIPI_IBUF_LP [#j%itt OL fi1 OB A ft ¥Fi% 4% lologic.
[RiERIL
Verilog %tk :
MIPI_IBUF_HS hs (
.OH(OH),
A1),
IB(IB)
);
MIPI_IBUF_LP Ip (
.OL(OL),
.OB(OB),
A1),
IB(IB)

Vhdl 4k
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=>0H,
I=>,
IB=>IB
);
Ip: MIPI_IBUF_LP
PORT MAP(
OL=>0L,
OB=>0B,
[=>,

IB=>IB
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4 N\ i A

!
(]

45@)\5@&&%

iz R FPGA 77 b (¥ A\ dai 2 48 5 FF SDR. DDR 25 AR
A TARREUR A B ) (B8 B 22 015 5 50 ) SORT DAC B Fldan H 55
BNE S WAE T & =85 G 5 (O =S H I HHE 5).

GW1N-1.GW1NR-1.GW1NZ-1. GW1NS-2. GW1NS-2C. GW1NSR-2C. GW1NSR-2,

GW1NSE-2C #:14 10L6. IOR6 % A % #F 10 B4,

GW1N-2, GW1NR-2. GW1N-1P5., GW1N-2B. GW1N-1P5B. GW1NR-2B Z& 1 (1)

IOT2. IOT3A & IASHF 10 24

GW1N-4,.GW1N-4B.GW1NR-4.GW1NR-4B.GW1NRF-4B.GW1N-4C.GW1NR-4C
PR 10L10. IOR10 & A S HE 10 124 .

K 4-1 9z -3k FPGA 7 i A\ i 3258 1) % HH 20
4-1EAm LN REE - W s

TO

OTMUX
™| TRIREG >
GND —»
01
— » OSER | Q0 >~ ODMUX
s |
D -~ e » OREG
LR

ODELMUX

UG289-2.0

K 4-2 i =234k FPGA 7™ dh 1% N\ H IZ B I S A 870
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4 g N 2 5 4.1 SDR 5,

B 42 MABHIZERAREE - WA SRS

—_—_—— e, e e ————

>
>
IREG —> Q

\ 4

\ 4

IDES |——[—> Qo-Qm:

—L__ > LAG

" L@

LM ——___ > LEAD
o __ WAEW i
¥
Cl 4 GCLK i Nf5 5, A feiZE4:3 Fabric: DI E#%iAF| Fabric.
4.1 SDR &3

NSO R SDR B, ROERA 7 H (IREG). Hith #1788
(OREG) fl=2s#% 2 478% (TRIREG), H:Ihfg[ CFU H1f) FF/LATCH.
4 FF/LATCH K%\ D #% Buffer/IODELAY %Kz}, H.i% Buffer/IODELAY &
IR 5 HoA lologic I, 54 FF/LATCH [t Q if—1E5) Buffer/IODELAY,
H.i% Buffer 752 MIPI Buffer I}, 7] LL/E} IOLOGIC ffi .

4.2 DDR #1215

4.2.1 IDDR
[RENT4A
IDDR(Dual Data Rate Input), SZIXU{% B 3 40\
Ihaehid

IDDR #E2X, i tH &4 72 [7] — I e R 42 45 FPGA 145 . IDDR Z4HHE
K 4-3 fros, WA 4-4 o
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[ 4-3 IDDR iZiEiEE
CIK
®
D_l_CLK DFFT |Q
CLK = Q0
o | orrt 8 D
D
CIK
K DFFt > Q1
DFFNL |2 D
D
& 4-4 IDDR HFEE
1 2 3 4 5 6 T a
CLK L fF L F L FLF L §F1 9
D {Do_ADo_ByD1_A01_BiD2.AxD2_BYga A3 By
Qo { DA ¥ DIA ¥ DZA ¥ D3a X
Q1 { DB ¥ DI B ¥ DB  D3EB X
i ARERE
4-5 IDDR ¥ OREE
CLK ——» > Q1
IDDR
D » > QO
iw O 4R
%2 4-1 IDDR O M+43
B 0 4 /0 ik
D Input IDDR %4 N5 5
CLK Input PN RS
Qo0, Q1 Output IDDR % ¥ far i 55
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SN B
%% 4-2 IDDR ¥4
¥4 H{E yu BRINE ik
QO_INIT 1'b0 1'b0 QO % H T UG B
Q1_INIT 1'b0 1'00 Q1 it BT AR BUE
PEREA
IDDR f%diHi N\ D Al B8k [ IBUF, (& it IODELAY #idsk B Hibg
H DO,
RiEHHE

Al DL E LA FiE, WAl LUE IP Core Generator T B 774, HAK
A% 5P A,

Verilog #4k.
IDDR uut(
.Q0(Q0),
Q1(Q1),
.D(D),
.CLK(CLK)
);
defparam uut.QO_INIT = 1'b0;
defparam uut.Q1_INIT = 1'b0;
Vhdl 54t
COMPONENT IDDR
GENERIC (QO_INIT:bit:="0";
Q1_INIT:bit:='0"

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

uG289-2.0

[RiB4B

Q1_INIT=>'0"

PORT MAP (

Q0=>Q0,

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

IDDRC(Dual Data Rate Input with Asynchronous Clear)5 IDDR g%

L, SEHUERERm A, [FBA 7L SR
TheEsmid

IDDRC #i5%, % HdEAF [F]— i e i s 324t 4 FPGA 244,
imnAREHE
4-6 IDDRC ﬁﬂ'ﬁDﬁtEE

CLK ——»
——>» Q1
CLEAR ———» |IDDRC
——>» QO
D>
w48
2% 4-3 IDDRC O N43
i 1144 /0 it
D Input IDDRC ##aHiN{E 5
CLK Input I BRI NAE 5
CLEAR Input RPBERMANGES, @S PFAR
Qo, Q1 Output IDDRC % ¥ i 55
SENAR
%% 4-4 IDDRC ¥ N43
ZH 4 BB TE BAE
QO_INIT 1'b0 1'b0 QO %t i I i B
Q1_INIT 1'b0 1'b0 Q1 it IR EUE
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FEREAI

IDDRC ¥ %i N\ D Al B4k 1 IBUF, B4t IODELAY #ik F H
#it DO,
RiEHIL

A AE BesL b s, TPl IP Core Generator T.H. =4, HAk
Az 5 IP A .
Verilog 4k,
IDDRC uut(
.Q0(Q0),
.Q1(Q1),
.D(D),
.CLK(CLK),
.CLEAR(CLEAR)
);
defparam uut.QO_INIT = 1'b0;
defparam uut.Q1_INIT = 1'b0;
Vhdl #i4k.:
COMPONENT IDDRC
GENERIC (QO_INIT:bit:='0";
Q1_INIT:bit:='0’

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

);

END COMPONENT;
uut:IDDRC
GENERIC MAP (QO_INIT=>'0",
Q1_INIT=>'0'
)
PORT MAP (
QO0=>Q0,
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Q1=>Q1,
D=>D,
CLEAR=>CLEAR,
CLK=>CLK
);
4.2.3 IDES4
[RENER
IDES4(1 to 4 Deserializer) &y 1 £ AT 8N 4 AL AT ¥ BOAR R 2%
IngEsEIR

IDES4 1550, SEEL 1: 4 55 54, Far HH A 78 5] — I 2P v $R 4t 25 FPGA
W, S FF CALIB W #5r H H s Iy, R kb Bds s i — A4, #eAr DUik ),
B s B S5 A AT EE AR R . CALIB /nA8lIN 7 B i & 4-7 Fis .

4-7 CALIB 7R fIESFr &

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 L
Q1 D1 oz
Q2 B2 D2
« e T
E!
A CALIB 75 00 0 I (55 TR 6 208 SURH ST 47 Toou
Al

y R AT Y
POLK i 1 FOLK sh i ro =2 feeuc
BOREE

4-8 IDES4 ix A EE

D—» — Qo
FCLK —> | o1
PCLK——>| IDES4

CALIB——> > Q2

RESET —> —> 03
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uG289-2.0

ImOT4E
%K 4-5 IDES4 i O 48
Uity 1 44 I/O ik
D Input IDES4 ¥ N5 5
FCLK Input FEER PGS
PCLK Input EXN R TN EREs
CALIB Input ;A%I:Ig(j%%, FH T # a tH BRI, el
RESET Input ARG S, mETA R
Q3~Q0 Output IDES4 $ 45 5
BHNE
& 4-6 IDES4 SEN A
ZH 4 BB G BRINE EiiTBa
GSREN "false", "true" "false" Ja 4 /&AL GSR
LSREN "false", "true" "true" Ja AR E 7 RESET
SRR
IDES4 f3diEsm A\ D AT Bk H IBUF, k4id IODELAY bk [ 3
it DO,
[RigHIL

A DL E sk RS, el LB IP Core Generator T B 74, Bk
A% 5 1P .

Verilog #4k.
IDES4 uut(
.Q0(Q0),
Q1(Q1),
.Q2(Q2),
.Q3(Q3),
.D(D),

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

);

defparam uut. GSREN="false";

defparam uut.LSREN ="true";
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Vhdl 4k
COMPONENT IDES4
GENERIC (GSREN:string:="false";
LSREN:string:="true"

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

PORT MAP (
QO0=>Q0,
Q1=>Q1,
Q2=>Q2,
Q3=>Q3,

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

4.2.4 IDESS
[FiEN4
IDES8(1 to 8 Deserializer) &y 1 7 & 475 N\ 8 AL HH47 %t (IR 45
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TheeHid

IDES8 #R7, SEHL 1: 8 5 I3 4, Fay HH B s 78 5] — B e i i F it 45 FPGA
24 37 CALIB B B iy , BN Bl #e 5r — AL, AL )\ IR
Bt B SR AL AT A B R A A o

p f = 4f
PCLK i i1 FCLK 20 #5i3icfs. PeLK Y FOLK _
ImOREE

4-9 IDESS ik O~ EE

—» Q0
D —> ——>» Q1
FCLK —» @
PCLK — > |pEss . . 82
CALIB ——» ———» Q5
RESET ——» ———>» Q6
—» Q7
i A T48
< 4-7 IDESS #0438
I 145 110 i
D Input IDES8 #H NG 5
FCLK Input R AN G T
PCLK Input B TN RS
CALIB Input iA%IigziﬁuATnﬁ, FH T 8 5 4t B I
RESET Input L RARNGS, S TPAK
Q7~Q0 Output IDES8 ##f (55
SHNE
7% 4-8 IDESS S¥N 48
¥4 HUE G BRE Eif i)
GSREN "false", "true" "false" B4 REA GSR
LSREN "false", "true" "true" Je A i RESET
RN
IDESS8 ¥t A\ D 7] EL#Eok H IBUF, m4id IODELAY bk g H
#it DO,
[FigHlE

A DL E RS RS, Al LS IP Core Generator T B 774, HAfk
n[2% 5 1P .
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Verilog 4k
IDES8 uut(
.Q0(Q0),
Q1(Q1),
.Q2(Q2),
.Q3(Q3),
.Q4(Q4),
.Q5(Q5),
.Q6(Q6),
.Q7(Q7),
.D(D),
.FCLK(FCLK),
.PCLK(PCLK),
.CALIB(CALIB),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
Vhdl #i4k.:
COMPONENT IDES8
GENERIC (GSREN:string:="false";
LSREN:string:="true"

PORT(

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

PORT MAP (
QO0=>Q0,
Q1=>Qf1,
Q2=>Q2,
Q3=>Q3,
Q4=>Q4,
Q5=>Q5,
Q6=>Q6,
Q7=>Q7,

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

4.2.5 IDES10

[FiEN4
IDES10(1 to 10 Deserializer)y 1 i 8474 10 AL H-AT 5 H R R 25
IhgesEid

IDES10 #x0, SCI 1. 10 R, fanth 2o 76 A — i Sl i R it 2y
FPGA 245, SZFF CALIB A4 EHR N, Sk BEE# AL —10L, AL
5, Btk SR AL AT R EE A F

PCLK i& & i FCLK 43 4iskis . fPCLK :]/5 fFCLK o
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mAOREE
& 4-10 IDES10 $$ O RE=E

——>» Q0
——»Q1
D——» Q2
FCLK ——» ——»Q3
PCLK —— > IDES10 | »>Q4
CALIB———» > 82
RESET —— > Q7
- »Q8
> Q9
s O 4R
% 4-9 IDES10 35148
i 11 44 /0 i3
D Input IDES10 F s NE 5
FCLK Input R BN S
PCLK Input ERRER PN RS
CALIB Input CALIB &5, FTIHEHHEERINT, & AR
RESET Input FAENIMNGS, mHEPE R
Q9~Q0 Output IDES10 #dfim 55
SHNE
#% 4-10 IDES10 8N4
¥4 B Y NN e it
GSREN "false", "true" | "false" Je 4R AL GSR
LSREN "false", "true" | "true" Ja AR E 7 RESET
EERER N
IDES10 (%N D W EHERH IBUF, £t IODELAY bk H H
Fith DO,
[FiEHIL

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

Verilog #l4k.:
IDES10 uut(

.Q0(Q0),

Q1(Q1),
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uG289-2.0

.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 $i4k.:
COMPONENT IDES10

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

PORT(

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

CALIB:IN std_logic;
RESET:IN std_logic

);

END COMPONENT;
uut:IDES10

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

[FiEN4
IVIDEO(1 to 7 Deserializer) iy 1 7 B ATHI N 7 AL HAT 4t B ff EF 4%
IhgesEid

uG289-2.0

IVIDEO #ix, =ZBl 1. 7 HIfee, S s R — et iR gt
FPGA &%, S FF CALIB %5 BRI, SN EHERAL 2 67, AL
BRJE, Bk SR AT EE A F

PCLK 3&% i FCLK 443k 15

fPCLK :]/3-5 fFCLK )
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imOREE
[& 4-11 IVIDEO ¥ <= E
—> QO
D — —— Q1
FCLK ——>| > Q2
PCLK — > IVIDEO | — (3
CALIB —> > o4
RESET —> > 05
—> 06
w48
£% 4-11 IVIDEO # O 48
i 11 44 /0 i3
D Input IVIDEO # s N5 5
FCLK Input R I NG S
PCLK Input Bl PN RS
CALIB Input CALIB &5, F T B HEERINT, &AL
RESET Input A EAMANE T, mHFARG
Q6~Q0 Output IVIDEO #i#i i i 5
SR
# 4-12 IVIDEO ¥ N43
¥4 BB VE NN iR
GSREN "false", "true" "false" B A RE A GSR
LSREN "false", "true" "true" Ja A E 7 RESET
EERER N
IVIDEO fi¥iEim A D W] B3k H IBUF, mi4:id IODELAY #iHuok [ H
frt DO.
[RiEHlE

A DL E s R s, WA LLiET IP Core Generator T E =4, Hik
&% 5 1P HH .

Verilog #l4k.:
IVIDEO uut(
.Q0(Q0),
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.Q1(Q1),
.Q2(Q2),
.Q3(Q3),
.Q4(Q4),
.Q5(Q5),
.Q6(Q6),
.D(D),
.FCLK(FCLK),
.PCLK(PCLK),
.CALIB(CALIB),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
Vhdl 4k
COMPONENT IVIDEO
GENERIC (GSREN:string:="false";
LSREN:string:="true"

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

PORT MAP (
Q0=>QO,
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
RENER
IDES16(1 to 16 Deserializer) &y 1 £ 8 AT41 N 16 AL AT 50 H R EF 25
B
%% 4-13 IDES16 & A8
Kk 7 i
GWAN GW1N-1S, GW1N-9, GW1N-9C, GW1N-2, GW1N-1P5,
GW1N-2B, GW1N-1P5B
N E® GW1NR GW1NR-9, GW1NR-9C, GW1NR-2, GW1NR-2B
(LittleBee®) GW1NS GW1NS-2, GW1INS-2C, GW1NS-4, GW1NS-4C
Kt GW1INSE GW1NSE-2C
GW1NSER GW1NSER-4C
GW1NSR GW1NSR-2, GW1NSR-2C, GW1NSR-4, GW1NSR-4C
IhgERER

uG289-2.0

IDES16 #5, KBl 1: 16 & -, b Bt fE [l — I Blud i i ey
FPGA %45 . SCff CALIB i %yt Aa iy, B Rk it B re i —A0z, #2140
ToNUIE, Bl s S R AR BB AT
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SER T 4 f = 8f
PCLK i@ % i FCLK 4y #igk1s. PCK ]/ FCLK
imAREE

& 4-12 IDES16 i O =2 E

- »Q0
> 0Q1
—> Q2
——» Q3
——— Q4
> Q5
D—»
— Q6
FCLK —
—» Q7
PCLK — IDES16
> Q8
CALIB——>»
—— Q9
RESET —»
——— Q10
—— Q11
—— Q12
—— Q13
—— Q14
—— Q15
imANT4a
% 4-14 IDES16 O 48
4 1/0 iR
D Input IDES16 HEi NG5
FCLK Input I BN S
PCLK Input TGS
CALIB Input CALIB &5, AT %% AT, & -Ta 2.
RESET Input SEENMNES, EHETA .
Q15~Q0 Output IDES16 H#Eii {55
SBHNE
% 4-15 IDES16 ¥ N8
SR H {7 BRIME ik
GSREN "false", "true" "false" & 4 R S AT GSR
LSREN "false", "true" "true" Ja A & 7 RESET
FEREA
IDES16 FI% a4 A D 7] B ik H IBUF, (45l IODELAY fRbksk B H
it DO,
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[REBIE
A LB Bk 5, AT L@ IP Core Generator T2 =4, Hik
A% 5 1P A
Verilog #il4k.:

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(Q1),
.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 #4k.:
COMPONENT IDES16
GENERIC (GSREN:string:="false";
LSREN:string:="true"

PORT(
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QO:OUT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
Q4:0UT std_logic;
Q5:0UT std_logic;
Q6:0UT std_logic;
Q7:0UT std_logic;
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 (
QO0=>Q0,
Q1=>Q1,
Q2=>Q2,
Q3=>Q3,
Q4=>Q4,
Q5=>Q5,
Q6=>Q6,
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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

uG289-2.0

RENER
IDDR_MEM(Dual Data Rate Input with Memory), sZEi7 memory 113X
(R U TP

pgathrodad
%% 4-16 IDDR_MEM & 284
Kk EY] R
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
(,%EEZ) GW2AN GW2AN-55C
it GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
IhgEHEAR

IDDR_MEM i t #idfs £E [F] — I il i 32 it 45 FPGA 124 . IDDR_MEM
HEAL A DQS i, A, ICLKEH: DQS Hifit {55 DQSR0, HARYE
ICLK FyIsH by $id i N IDDR_MEM; WADDR[2:0]i%#: DQS K55
WPOINT; RADDR[2:0]i%$% DQS f%i i {55 RPOINT.

PCLK il ICLK 8% %A focrc = i .

PCLK Al ICLK Z [MJAF4E—E AN L &, FIAR4E DQS i DLLSTEP &
W E AL IS R
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mAOREE
& 4-13 IDDR_MEM i Ox=E

D——»
ICLK———>
PCLK——>| —— QO
WADDR— > IDDR_MEM o
RADDR—/3—>
RESET—>
w48
%% 4-17 IDDR_MEM ## O 48
ot 1 44 1/0 Eiiipa
D Input IDDR_MEM ## i N5 5
ICLK Input BN S, KEH DQS L DQSR90.
PCLK Input E NG S
WADDR[2:0] Input HHhHES, KE DQS L WPOINT.
RADDR[2:0] Input FHhEE S, SRE DQS B RPOINT.
RESET Input A EAMANE T, EHETAR
Q1~Q0 Output IDDR_MEM %44 15 5
SHNE
%< 4-18 IDDR_MEM £ ¥ N43
¥4 HUE G BRE Eif i)
GSREN "false", "true" "false" B4 REA GSR
LSREN "false", "true" | "true" JE At E A7 RESET
EEHN

e IDDR_MEM Hy#dEsm A D v EFR H IBUF, 21t IODELAY #ibk
H HerH DO;

e ICLK FikH DQS #iHt[t) DQSR90;
e WADDRI[2:0]7% >k H DQS #Ht ] WPOINT;
e RADDR[2:0]7 >k H DQS #t ] RPOINT.
[REHIL

Verilog %4k
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IDDR_MEM iddr_mem_inst(
.Q0(q0),
Q1(q1),
.D(d),
ICLK (iclk),
.PCLK(pclk),
WADDR(waddr[2:0]),
.RADDR(raddr[2:0]),
.RESET((reset)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
Vhdl 4k
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;
WADDRE:IN std_logic_vector(2 downto 0);
RADDR:IN std_logic_vector(2 downto 0);
RESET:IN std_logic
);
END COMPONENT;
uut:IDDR_MEM
GENERIC MAP (GSREN=>"false",
LSREN=>"true"

PORT MAP (
Q0=>q0,
Q1=>q1,
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D=>d,
ICLK=>iclk,
PCLK=>pclk,
WADDR=>waddr,
RADDR=>raddr,
RESET=>reset

);

4.29 IDES4_MEM

uG289-2.0

[RENER
IDES4_MEM(1 to 4 Deserializer with Memory) 77 & BER 1:4 5 3
s, nSEI A AL ERATR: 4 AT .

ERREH
%% 4-19 IDES4_MEM & FIR8 ¢
Kk EY Bl
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
ﬁfffa) GW2AN GW2AN-55C
o GW2AR GW2AR-18, GW2AR-18C
wIh GW2ANR | GW2ANR-18C
Theesmik

IDES4_MEM SZHL 1: 4 B IF44, Bt s 76 [R] — I Bhd i 4 ik s
FPGA &4 . SZHF CALIB %% ik BRIy, AR SRR —~0r, #A07
VO, ot K 55 5 A7 5T 50 AR [R) .

IDES4_MEM 5 IDES4 4[], IDES4_MEM F 4 DQS 1 fH, Hirdr,
ICLK &2 DQS )i Hi/5 5 DQSRO0, HARYE ICLK HIH i # 5E 15 A
IDES4_MEM; WADDRJ[2:0]i%# DQS %155 WPOINT; RADDR[2:0]
%+ DQS 1155 RPOINT.

PCLK. FCLK il ICLK iz 2 y:  TPo =Y 2 fraue =Y2 Fiou |

FCLK A ICLK Z [l f7£E —E HIAHAL R £, FIARYE DQS ) DLLSTEP {H
T E AL R AR o
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mAOREE
& 4-14 IDES4_MEM # O ==E

D —»

ICLK ——>

FCLK ——»

PCLK ——

IDES4_MEM L

Qo0
Q1

WADDR —/3—> Q2
RADDR —/-—> @
CALIB —>|
RESET —»
w48
2% 4-20 IDES4_MEM 3048
i 11 44 110 i3
D Input IDES4_MEM %4z N\ 15 5
ICLK Input BRI AE S, >KH DQS Bk’ DQSR90.
FCLK Input U iR PN RS
PCLK Input ERUREE DN RS
WADDR[2:0] Input HihbES, K E DQS B WPOINT.
RADDR][2:0] Input B S, SRE DQS B RPOINT.
CALIB Input CALIB {55, FT-i%4m &Iy, i~ 2.
RESET Input B EAMANE T, EHETA R
Q3~Q0 Output IDES4_MEM ¥ #4645 5
SR
£ 4-21 IDES4_MEM ¥ /4
ZH 4 HUE TG BRINE EiiTpa
GSREN "false", "true" "false" Ja AR E AL GSR
LSREN "false", "true" | "true" A A 4 RESET
A

e IDES4_MEM H# %A D v H#k B IBUF, (it IODELAY ik

H HimH DO;
e |ICLK 73k H DQS #iH:ff) DQSR90;

uG289-2.0
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e WADDRI[2:0]7 >k H DQS #Ht ] WPOINT;
e RADDR[2:0]7% >k H DQS #&t ] RPOINT.
[REHIL
Verilog #il4k.:
IDES4 _MEM ides4_mem_inst(
.Q0(q0),
Q1(q1),
.Q2(g2),
.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 #i4k.:
COMPONENT IDES4_MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true"
);
PORT(
QO:0UT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
D:IN std_logic;
ICLK:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
WADDR:IN std_logic_vector(2 downto 0);
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RADDR:IN std_logic_vector(2 downto 0);

CALIB:IN std_logic;
RESET:IN std_logic

);

END COMPONENT;
uut:IDES4_MEM

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

)
PORT MAP (

Q0=>q0,
Q1=>q1,
Q2=>q2,
Q3=>q3,

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

WADDR=>waddr,

)i
4.2.10 IDES8 MEM
FiBNT R

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

IDES8_MEM (1 to 8 Deserializer with Memory) 5 726 hRE ) 1:8 £ 3F
s, WSEI LR AT 8 AT .

BB
2= 4-22 IDES8_MEM & Fil 2844
3 EY] Hlf
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
2EE®(Arora) | GW2AN GW2AN-55C
Rk GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C

uG289-2.0
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uG289-2.0

Iheehak

IDES8_MEM S 1: 8 s Ffe 46, it s 78 [ — I B v 4 ik 25
FPGA &4 . SZFF CALIB A% 5 2By, A MKehEdE#a—»06r, BAr
J\IKJG, B o SRS dEME . 5 IDES8 ANH, IDES8_MEM 7=
B4 DQS f# ], Hidr, ICLK iE4% DQS % 5 5 DQSR90, HARHE ICLK
FR I B b2 N IDES8_MEM; WADDR[2:0]i% 4% DQS Wi {E 5
WPOINT; RADDR[2:0]i£#: DQS i 55 RPOINT,

PCLK. FCLK 11 ICLK 3% =2 N: foe =Y4 fea =14 fia ,

FCLK Il ICLK Z [BIfFE—E HIMAL R R, FIHR#E DQS ) DLLSTEP 18
B AR IE R

imnOREHE
& 4-15 IDES8_MEM i A R~=E

D —»
ICLK ———> — Q0
——— Q1
FCLK ———>»
— Q2
PCLK — — Q3
IDES8_MEM |, o4
WADDR ——/—>
3 —— Q5
RADDR ——/—> ——> Q6
3 o7
CALIB —
RESET —
wmOMT 48
%= 4-23 IDES8_MEM #0453
i 1 44 /0 Eiti3a
D Input IDES8_MEM i N5 5
ICLK Input NS S, SkE DQS B DQSR0
FCLK Input RN R T
PCLK Input BRI TN RS
WADDR[2:0] | Input HHihES, KE DQS HEEH WPOINT
RADDR[2:0] | Input IS S, kA DQS #HL) RPOINT
CALIB Input CALIB &5, HIT %5 EdmmiTy, & AR
RESET Input S EARIANG S, mHETAR
Q7~Q0 Output IDES8_MEM ##iati 5%
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SHNE

& 4-24 IDES8_MEM S 4R

ZH 4 BB G BRINE i34

GSREN "false", "true" "false" Ja A /&AL GSR
LSREN "false", "true" "true" Ja A2 7 RESET
EERESN

e |IDES8 MEM [#i#ii A\ D v HEk H IBUF, (&t IODELAY ik
H 4 DO;

e ICLK ik H DQS fk ) DQSR90;
e WADDRI[2:0]7 K H DQS #iH ) WPOINT;
e RADDR[2:0]7%kH DQS #&Ht ] RPOINT.
[RTEGIL
Verilog #4k.
IDES8 _MEM ides8 mem_inst(
.Q0(q0),

.D(d),
ICLK(iclk),
.FCLK(fclk),
.PCLK(pclk),
WADDR(waddr{2:0]),
.RADDR(raddr[2:0]),
.CALIB(calib),
.RESET(reset)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";

Vhdl $i4k :
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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;
WADDREIN std_logic_vector(2 downto 0);
RADDR:IN std_logic_vector(2 downto 0);
CALIB:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:IDES8 MEM
GENERIC MAP (GSREN=>"false",
LSREN=>"true"
)
PORT MAP (
Q0=>q0,
Q1=>q1,
Q2=>q2,
Q3=>q3,
Q4=>q4,
Q5=>q5,
Q6=>q6,
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Q7=>q7,

D=>d,

ICLK=>iclk,
FCLK=>fclk,
PCLK=>pclk,
WADDR=>waddr,
RADDR=>raddr,

CALIB=>calib,
RESET=>reset

)i

4.3 DDR #4112 18

4.3.1 ODDR

[RiBIT 4R

ODDR(Dual Data Rate Output), 2l XU Hod # R 4

Theshid

ODDR #%30, HT M FPGA Z3 LU B E FE 5. Hd Q0 AX
B ZRHEH L, Q1 T QO FriZff) IOBUF/TBUF (1] OEN {£5 . ODDR £
AR B & 4-16 s, BFEEE 4-17 s,

4-16 ODDR iZ351E#

[
I
[
MUX2 dl—D Qo
I
[
I

orrt |2l muxe Q1

CIK A LLIS_ CIK
D1= }D DFFT D DFFT Q D DFF1 Q
| 10
I . 11
| CIK CIK CIK SEL
bo= : o i e NG S S JQ
Kb —  —— | J
|r . o IRI-DDRX1
ICLK M CIK CIK
TXOO— > oret [—"— orrt [ D | ey og ©
|

uG289-2.0
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uG289-2.0

[&] 4-17 ODDR K FE

1

CLK

L f

{ TH. A }{ T¥_B

WoTHC W THD ¥

{ TN A X THE

W oTmie ¥ txoD ¥

[:” THCLE_POL =100
Q1*
THCLE_POL = 1°b1
KYiT] - i
imAREE

4-18 ODDR O ~EE

CLK ———»
D1 —»
DO ——»
TX —»

ODDR

— QO
— Q1

w48

%% 4-25 ODDR 3O/ 43

it 1 44 /0 iR

DO, D1 Input ODDR ##E i \ 155

X Input it TRI-DDRX1 7L Q1

CLK Input RPN RS

Qo Output ODDR ##i%i 55

a1 Output ODDR zﬁ{%ﬁﬁ%ﬁﬁuéﬁﬁﬁiﬂf%i ﬂ%iﬁ% QO FTi%E

IOBUF/TBUF () OEN {55, &=

SHNAR

%% 4-26 ODDR ¥4

ZH 4 BB TE BAE EiiTpa
Q1 iy HH B B R 4o

TXCLK_POL 1'b0, 1'b1 1'b0 1'00:Q1 AT H;
1'01:Q1 N FE
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44 HE o BNE ik
INIT 1'b0 1'b0 ODDR #i H f#) 46 B E
FESEA

e QO MfHEER: OBUF, miZit IODELAY #LH % 4 N 1 DI;
e Q1 Fi%EH: QO FT%ER IOBUF/TBUF ) OEN {55, mi&=.
[REBIE
Al DA E bR TE, ALl IP Core Generator T.H. =4, HAk
2% 5 IP .
Verilog B4k
ODDR uut(
.Q0(Q0),
Q1(Q1),
.DO(DO),
.D1(D1),
TX(TX),
.CLK(CLK)
);
defparam uut.INIT=1'b0;
defparam uut. TXCLK_POL=1'b0;
Vhdl #i4k.:
COMPONENT ODDR
GENERIC (CONSTANT INIT: std_logic:='0";
TXCLK_POL:bit:='0"

PORT(
QO0:0UT std_logic;
Q1:0UT std_logic;
DO:IN std_logic;
D1:IN std_logic;
TX:IN std_logic;
CLK:IN std_logic

);

END COMPONENT;
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uut:ODDR

4.3.2 ODDRC
[RiBIT 4R

GENERIC MAP (INIT=>'0',
TXCLK_POL=>'0'

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

ODDRC(Dual Data Rate Output with Asynchronous Clear)5 ODDR jj
REFRMLL, SCIRAEE R, RN B AA 5P S A Thhe.

ThaeHd

ODDRC #25, HF M FPGA R/ HEHUEHERES . Kb Q0
MU ER AR 1, Q1 A+ QO Briffy IOBUF/TBUF f) OEN {55 . JLZH
HERE e 4-19 fizs

4-19 ODDRC iZ3E1E[E]

l o
' |
JCIK T& CIK |
D1o—+—+2 orrct L prrct 2D | pepet |Q |
CLEAR= JCER L_CLEAR CIEAR 10
t 11 |
i Py mux2 (= QO
| cik CIK CIK SEL I
Q
DO+ orrct D orrct 2D 1 peencd [ I
!CLE"R J.M CLEAR |
Akt =———eereeeeeeeee -
| - o TRI-DDRX1 |
lCLK CIK 11 |
X : 2 orrct 2 orret |20 f peevey |92 1 prret |2l muxe %DQI
CLEAR CLEAR CLEAR| CLEAR
T r hy SEY |
L\ekoe——————————(— - - - - - - - ——— |

uG289-2.0
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uG289-2.0

i A REE

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

CLK —»
CLEAR —>
DI —> ODDRC > QO
DO —» — Q1
X —»
IwOT 4R
£ 4-27 ODDRC O/ 48
i 1 44 /0 iR
DO, D1 Input ODDRC ## i N5
TX Input ifiid TRI-DDRX1 £t Q1
CLK Input RPN RS
CLEAR Input FABEERMANE T, EHEFAR
Qo Output ODDRC ##fs i i 55
o Output ODDRC =AMlRE #ﬁ%ﬂimtt'.fiz, Tﬁ_% QO fir
%) IOBUF/TBUF 1] OEN {545, #ua=
SENAR
%% 4-28 ODDRC &¥N48
ZH % B TE BE
Q1 iy H A B AR 4o
TXCLK_POL 1'00, 1'b1 1'b0 1'00:Q1 b Fhif¥a
1'01:Q1 T B H i
INIT 1'b0 1'b0 ODDRC i ! (W1 4 BUE
HE AL

o QO ] H#Z%EH: OBUF, m&id
e Q1 Fi%EE: Q0 FriZER IOBUF/TBUF 1) OEN 5, mi&=x

[RiEfI

A LA E ARSI SR, T DU
2% 5 IP .

Verilog #l4k.:
ODDRC uut(
.Q0(Q0),

IODELAY A5 B i% bz Ho i N i

i IP Core Generator T. B /=4:, HAik
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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 4k :
COMPONENT ODDRC
GENERIC (CONSTANT INIT : std_logic :='0";
TXCLK_POL : bit :='0"

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

PORT MAP (
QO0=>Q0,
Q1=>Q1,
D0=>D0,
D1=>D1,
TX=>TX,
CLK=>CLK,
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CLEAR=>CLEAR
)i
4.3.3 OSER4

[RiBH 4R
OSER4(4 to 1 Serializer) &y 4 7 HATH A 1 AL E 4740 H 1 ALES
IngEREAR

OSER4 #3(, s 4: 1 I He4. Horh QO iy OSER4 % s 175
Q1 T QO £ IOBUF/TBUF 1) OEN {55 . IZAEHE K W&l 4-21 Pk,

4-21 OSER4 iZiEEHE

TXO0,TX1=

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

PCLK D'I'C PCLK

FCLKD: ) S S OEN
| reser]  ODDRX2 S 2 DO

RESETEOT—- =5

|
D I TBUF
I

DO~D3 =

PCLK i % H FCLK 28 3k1s Focu =1/2 Feeuc .
im O 7R EE
4-22 OSER4 i OREE

D3~D0 [ —

TX1-TX0 ——— - QO
FCLK —» OSER4
PCLK — > > Q1

RESET ———»

ImONT4E

7% 4-29 OSER4 i 1T 48

i 1 44 o] ik

D3~D0 Input OSER4 H#ii NG
TX1~TX0 Input it TRI-DDRX2 £ Q1
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I 144 I/0 g
FCLK Input Erpr iRz TN ERS
PCLK Input BRI EEL PN RS
RESET Input s BAMANGE T, EHETA R
Qo Output OSER4 ¥t 15
o Jom Rl it
SHRNAR
£ 4-30 OSER4 ¥/ 48
ZH 4 B A Y Bl BONE | filik
GSREN "false", "true" "false" | AHAREA GSR
LSREN "false", "true" "true" | HHAHE S RESET
Q1 %y H B el 4
TXCLK_POL 1'b0, 1'b1 1'b0 1'bO: 2 A
1o T B i
OSER4 #i#& d_up0/1 I ¥ 56 & 4%
il
HWL "false", "true" "false" | "false":d_up1 tt d_upO #a7—4
JE 1
"true": d_up1 A1 d_upO i 7 ]
HE AL

IODELAY A5 B i% b2 Ho i N i

H—»
R

e QO M H#EH: OBUF, m&id
o Q1 Fi%EH: QO %l IOBUF/TBUF () OEN /55, H
[RiEHL
A DL B RS, e DU
2% 5 IP M.
Verilog #4k.
OSER4 uut(
.Q0(Q0),
Q1(Q1),
.DO(DO),
.D1(D1),
.D2(D2),
.D3(D3),
.TXO0(TXO0),

1 Dl;

i IP Core Generator T B /24, Hik
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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 #4k :

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=>D3g,
TX0=>TXO0,
TX1=>TX1,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET

);

4.3.4 OSERS
[RENT4A
OSERS8(8 to 1 Serializer)y 8 fr HATHIA 1 7 # 47 Har H 1 HR AL 28
IheesaA

OSER8 #i=, LIl 8:1 ik, Hr QO Jy OSERS % 4 Tt ,
Q1 T QO FriEf) IOBUF/TBUF ) OEN {55 . IZEAHE Kl W&l 4-23 Fiir.

4-23 OSERS iZiEEE

TX0~TX3 &=

rax| TRI-DDRX4

OEN

reserf  ODDRXA4 L0 & DO

I
D I TBUF
I

PCLK il % iy FCLK 434 i 453k - Focu =14 Frauk .
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imOREE
& 4-24 OSERS i 7<= &
D7~-DO0 ———
TX3~TX0 —— —» QO
FCLK —>» OSERS8
PCLK ——» —>» Q1
RESET —»
IwOT 4R
2% 4-31 OSERS i O +43
I 0 44 I/0 Eiii3a
D7~DO0 Input OSERS8 ##fi N5~
TX3~TX0 Input it TRI-DDRX4 774 Q1
FCLK Input e N RS
PCLK Input E NG S
RESET Input AL EAMANE T, EHEA R
Qo Output OSERS %55
o Output OSERS =& fERe R m S 7:7: Dﬁfﬁ@% (39
Fri% ) IOBUF/TBUF ] OEN 55, &=
SHNAR
%% 4-32 OSERS ¥ N4
ZH 4 BUE G ERINE ik
GSREN "false", "true" | "false" JE A REA GSR
LSREN "false", "true" | "true" Ja A E 7 RESET
Q1 % H B 47
TXCLK_POL | 1'b0, 1'b1 1'b0 ® 1'b0:% ¥ EIHE
® 1'b ¥ T FEIR
OSERS %#i d_up0/1 It} ¥ 5% 2 5 il
. R " ® ‘"false":d_up1tbd _upO#Eai—4>
HWL false", "true false 301 -up _up0 ]
® “"true": d_up1 1 d_upO i /7 E
FEEAAN

e QO F] HR:%EHR: OBUF, Hi£id IODELAY ik Hoi A\ 1 DI,
o Q1 FH%ER: QO FriZf) IOBUF/TBUF [ OEN {55, si&=s,

74(112)




4 gy N 2 5 4.3 DDR #& 3% 12 4

[REBIE
A LB Bk 5, AT L@ IP Core Generator T2 =4, Hik
A% 5 1P A
Verilog #il4k.:
OSERS uut(
.Q0(Q0),
.Q1(Q1),
.DO(DO),
.D1(D1),
.D2(D2),
.D3(D3),
.D4(D4),
.D5(D5),
.D6(D6),
.D7(D7),
.TXO0(TXO0),
TIX1(TX1),
.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 54t
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:OSERS8
GENERIC MAP (GSREN=>"false",
LSREN=>"true",
HWL=>"false",
TXCLK_POL=>'0'

PORT MAP (
Q0=>Q0,
Q1=>Q1,
D0=>D0,
D1=>D1,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
D6=>D6,

UG289-2.0 76(112)




4 gy N 2 5 4.3 DDR #& 3% 12 4

D7=>D7,
TX0=>TXO0,
TX1=>TX1,
TX2=>TX2,
TX3=>TX3,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET

4.3.5 OSER10

RENER
OSER10(10 to 1 Serializer)y 10 Sz HATHIA 1 A2 AT HI H ) 4L As
IhgesEid

OSER10 #i=, =Z¥l 10:1 JFa 444, PCLK i#% 1 FCLK 434345,
fPCLK :]1/5 fFCLK .

mOREHE

& 4-25 OSER10 ik AR~=E

D9~DO

FCLK ——>»

OSER10 —>» Q
PCLK ——»

RESET ——>

iw O 4R

% 4-33 OSER10 ¥ /148

i 0 44 110 it

D9~D0 Input OSER10 £ N5 5

FCLK Input [Epu iR TN RS

PCLK Input BRI PN RS

RESET Input SEEAMNGES, EHEFAR
Q Output OSER10 %4 15 5
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BENE
%= 4-34 OSER10 ¥/ 48
44 HE o BNE Py
GSREN "false", "true" "false" Ja A RE A GSR
LSREN "false", "true" "true" Ja FiA A7 RESET
s

Q 7] FL %% OBUF, EiZid IODELAY #ibeiE4 i A I Dl
ETH@H‘K

Al DL E sk 5 iE, WAl LLiEE IP Core Generator T. B 774, HAik
A% 5 1P .

Verilog #4k.
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 #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;
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,
D0=>DO,
D1=>DA1,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
D6=>D8,
D7=>D7,
D8=>D8,
D9=>D9,
FCLK=>FCLK,
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PCLK=>PCLK,
RESET=>RESET
);
4.3.6 OVIDEO

[RENE
OVIDEO(7 to 1 Serializer)’y 7 A7 HATHIAN 1 7 #4751 H I ER AL 48
IngefEIR

OVIDEO B, LI 7:1 Hf 5 #5#. PCLK @ % i FCLK 7 M3k :
fPCLK :]7/3'5 fFCLK °

ImOREE

4-26 OVIDEO i 07~ EE

D6~D0 —)

FCLK —»

OVIDEO |—» Q
PCLK ——»

RESET —>

i A T48

£ 4-35 OVIDEO %148

i 0 44 /0 Eiipa

D6~D0 Input OVIDEO ##af N5 5

FCLK Input AR B NE S

PCLK Input ESRE L TN RS

RESET Input S EAMANE S, SRR
Q Output OVIDEO #i#a%i {55
SENAR

£ 4-36 OVIDEO £ ¥ 43

¥4 HUE G BE EiiTpa

GSREN "false", "true" "false" A AR E A GSR
LSREN "false", "true" "true" Ja A A RESET
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FEREA
Q 7 % OBUF, Hi4id IODELAY A i%d: Hom A i 11 DI,
ETH@H‘K

Al DL E sk 5 iE, AT LLIEE IP Core Generator T. B /=4, HAik
A% 5 P .

Verilog #4k.

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;
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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
BB
OSER16(16 to 1 Serializer)y 16 £ 3474 1 £ s 4750 H (1) HR AL 25
i A A
2 4-37 OSER16 jE &4
Kk EY ] a
GWAIN 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
FtE GW1NSE GW1NSE-2C
GW1INSER | GW1INSER-4C
GW1NSR GW1INSR-2, GW1INSR-2C, GW1NSR-4, GW1NSR-4C

uG289-2.0
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IhgEREE
OSER16 B, SEPL16:1 FF . PCLK@H H FCLK /3 4isks
PCLK :]/ 8 fFCLK °

mOREE

[ 4-27 OSER16 i O 7=

D15~-D0 ——=)

FCLK —
OSER16 ——» Q
PCLK —»

RESET —]

i A T48
2% 4-38 OSER16 #0438
I 0 44 I/0 Eiii3a
D15~D0 Input OSER16 ##Ef N5 5
FCLK Input Epu bR TN RS
PCLK Input NG S
RESET Input REEMRNES, mHETAE
Q Output OSER16 % (5 5
SR
%% 4-39 OSER16 £ /148
ZH % BB G NN it
GSREN "false", "true" | "false" Je 4R A GSR
LSREN "false", "true" "true" Ja AR E 7 RESET
EERER N
Q ] H 4R OBUF, mi&tid IODELAY B £ Hof N ifii 11 Dl
[RiEHL

] DL E RS RS, Al LLUEE IP Core Generator T..E 774, HAk
A% 5 1P .

Verilog #i4k.:
OSER16 uut(
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.Q(Q),
.DO(DO),
.D1(D1),
.D2(D2),
.D3(D3),
.D4(D4),
.D5(D5),
.D6(DB6),
.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 #i4k.:
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

);

4.3.8 ODDR_MEM

uG289-2.0

[FENER
ODDR_MEM(Dual Data Rate Output with Memory), sZIiH memory
XU 0 5

B
£ 4-40 ODDR_MEM & &
) £ ARE
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
GW2AN | GW2AN-55C
2 EE® (Arora)
GW2AR | GW2AR-18, GW2AR-18C
GW2ANR | GW2ANR-18C
IngEREAR

ODDR_MEM #&5, )\ FPGA 8L Hi UG5 # %5 5 . 5 ODDR A
7], ODDR_MEM 5 Zfic & DQS fi i, TCLK %4 DQS (1% Hi 15 5 DQSWO0
g DQSW270, H 4 TCLK M 8hvF-Ks #dis . ODDR_MEM %t
ODDR_MEM K] QO MU fir s 54 i, Q1 AT QO Fri% i) IOBUF/TBUF
[t OEN 155 . H @4 AE K 4n& 4-28 Bk

4-28 ODDR_MEM iZiE1E

* |
PCLK L e o Lac] L |
p1= : o oreet P— orrct |9 —D 1 prret |Q I
RESET = CER hCLEAR CIEAR 10
; - L muxe 9:—D Qo
I CLK CIK CIK SEL. I
bo= : D orrct [F—2 prrct [ | pepey o I
CIEAR CLEAR
1 é_ CLEAR I
TCK= — —————————————————J
If N _ TRI-MIDDRXI, |
-l QK i1 |
™X= = orrct =2 orret |22 1 peencs |20 ] prrer jawof mue Q1
I(:LE/3R 'CLEAR 'CLEAR CLEAR SEU :
| mxax o 1

PCLK 1l TCLK fsi st 5oy, Tpek = frewe
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PCLK #1 TCLK Z[AfF4E— € AR AL K &, AIAR#E DQS ) DLLSTEP 15
A WSTEP fE# € ALK A

mOREE
4-29 ODDR_MEM ¥ Q=& E

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

i A T48

%% 4-41 ODDR_MEM ® O 48

i 1144 /0 Eiipa

D1~D0 Input ODDR_MEM % #EHNE 5

TX Input ifiid TRI-MDDRX1 74 Q1

TCLK Input ?éq;i\%ﬁ%’ kB DQS L) DQSWO &Y

PCLK Input BRI RS

RESET Input S EANGS, FHETAEY

Qo Output ODDR_MEM #4155

o1 Output ODDR_MEM zﬁﬁﬁé?‘z%di@é%% Eﬁ@% QO it

# ) IOBUF/TBUF (1) OEN {5 %5, &=

SR

£ 4-42 ODDR_MEM ¥ N 43

¥4 BB VE BRMA iR

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

LSREN "false", "true" | "true" Ja A Z A RESET
Q1 % HH B el P

TXCLK_POL 1'b0, 1'b1 1'b0 ® 1'bO:%# FFHEH
® 1'b1HdE T RE U
TCLK SRk #E

TCLK_SOURCE 3383%’70-- Dasw" | ® ;DQCJSS\/\\//\G ': RF DQS Bk
® DQSW270": Kk DQS
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SR A4 M fE v FRINME ik
1 DQSW270
EERERL

e QO FJH %R OBUF, migid

IODELAY #5 B £ o N 1 Dl

e Q1 7FFi&ER: QO P& IOBUF/TBUF i OEN {55, Bi&=7;
e TCLK %k H DQS #Hft) DQSWO 5% DQSW270, JHAL & X124,

[REBIE
Verilog 4k,
ODDR_MEM oddr_mem_inst(
.Q0(q0),
.Q1(q1),
.D0(d0),
.D1(d1),
TX(tx),
.TCLK(tclk),
.PCLK(pclk),
.RESET (reset)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
defparam uut. TCLK_SOURCE

IIDQSWII

defparam uut. TXCLK_POL=1'b0;

Vhdl $it.:
COMPONENT ODDR_MEM

GENERIC (GSREN:string:=
LSREN:string:

="false";

="true";

TXCLK_POL:bit:='0";

TCLK_SOURCE:string:=

);
PORT(

| DQSWII

QO:OUT 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

JRIBT R

OSER4_MEM(4 to 1 Serializer with Memory) 5 774 ThRE ) 4:1 I 5 i

i, TSEHL 4 AT 1 AL AT

BB
2% 4-43 OSER4_MEM & Fi 284
N EY] s
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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TheeHid

OSER4_MEM #i5X, SEHL 4: 1 I 5 #: 4t . 5 OSER4 4[], OSER4_MEM
FHENLA DQS {4/, TCLK %R DQS % Hif5 5 DQSWO 5 DQSW270,
HARYE TCLK iy %4l . OSER4_MEM % . OSER4_MEM ] QO
NEEE AT, Q1 T QO FriER) IOBUF/TBUF ] OEN {55 . JLIZHHAE

Kl &l 4-30 T

[& 4-30 OSER4_MEM iZiB1EE

OSER4_MEM

TXO0,TX1=

PCLK

FCLK

TCLK

RESET|

TRI-MDDRX2

Ql

PCLK

FCLK

TCLK

ODDRX2

OEN
Qo0 o)

DO

TBUF

PCLK. FCLK #1 TCLK 4= 5= & K. Focik :]/2 Feei :]/2 Frewc .

FCLK Fll TCLK Z [BJ4F1E— € HIAHNI < &, AR #E DQS ) DLLSTEP 18
1 WSTEP {E i 8 %A I R

i A REE

4-31 OSER4_MEM ¥ O~EE

D3~-DO0 —————

TX1~TX0 by

TCLK ———>

FCLK ———>

PCLK ———

RESET ——»

OSER4_MEM

uG289-2.0

> QO

> Q1
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mONE
%% 4-44 OSER4_MEM A48
4 I/O ik
D3~DO0 Input OSER4_MEM ¥t N5 5
TX1~TX0 Input J#iT TRI-MDDRX2 724 Q1
NS S, kE DQS fiH ) DQSWO &,
TCLK Input DQSW270
FCLK Input EHE AN S
PCLK Input ERE R PN RS
RESET Input SLENMNES, EHETAER
Qo Output OSER4_MEM #5555
o Outout OSER4_MEM =#&ffRetstlf i G S, nliE#E Qo
P Fi % 1) IOBUF/TBUF fj OEN {5, ski~s
SN B
%R 4-45 OSER4_MEM £# /48
SH 4 NG EN BRIME ik
GSREN "false", "true" "false" o 4 R E AL GSR
LSREN "false", "true" "true" Jo A E A, RESET
Q1 %y I B AR 4
TXCLK_POL 1'b0, 1'b1 1'00 ® 1'bO:EdRE FFuskt
® 1'b1:ElE NI
TCLK Kk
® "DQSW": 3kH DQS
TCLK_SOURCE | "DQSW" "DQSW270" | " DQSW " HEdi1s DASWO:
® “DQSW270" kH
DQS FRH
DQSW270
OSER4_MEM ¥4z
d_up0/1 i e &85
11} n 11} n L1} n . "false": d_up1 t[ﬁ
HWL false", "true false d_up0 81—~
® ‘"true":d_up1 Al
d_upO B} JFAE A
EEm

o QO W H#%#EH# OBUF, mizid

|IODELAY #5 i  Hofm A\ i 1 DI

o Q1 FiEH: QO % IOBUF/TBUF [ OEN 5%, iE7s;
e TCLK 3k DQS #iH s DQSWO0 5t DQSW270, L E XRS5,
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[REBIE
Verilog 4k,
OSER4_MEM oser4_mem_inst(

.TX0(tx0),
TIX1(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 54t
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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uG289-2.0

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
[RiB4B

OSER8_MEM(8 to 1 Serializer with Memory) i fE 5 Th AR 8:1 3 Hi 4%
gk, TSI 8 ALHATEE 1 LR AT

B
< 4-46 OSER8_MEM 3& Fl 284
Ktk EYl Es
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
=HE® (Arora) | GW2AN GW2AN-55C
EN GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
IhREHA

OSER8_MEM #&\, SEH. 8:1 Jf- Hi 44t . 5 OSERS8 A+ [F], OSER8_MEM
TR 4 DQS 1, TCLK #$#: DQS % 155 DQSWO 5 DQSW270,
HARYE TCLK I &by K3 . OSER8_MEM #iti. OSER8 MEM f#) Q0
RNEFEEATRE, Q1 T QO AR IOBUF/TBUF () OEN {55 . HiZHEHE
& 4-32 s

4-32 OSER8_MEM B i8+EE

|
| OSER8_MEM :
|
TXO~TX3 E——r— |
: 4 PCLK I
| FCLK I
| TRI-MDDRX4 h
| TCLK |
|
: RESET] |
I I
|
PCLKD'i‘ PCLK :
| FCLK
FCLK +—e - , oeN
TCLKE=— ODDRX4 |°° ! ° _ po
RESET|:>:_‘ﬁ | TBUF
. , D |
DO~D7 == =
|8 |

PCLK. FCLK I TCLK fUli %5 Jy: otk =Yato =4t
FCLK 1 TCLK 2 [If£7E — & (A fir 5 &, TTH4E DQS 1 DLLSTEP fH
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1 WSTEP i i 7€ AL 5 o
im O~ EE
4-33 OSERS_MEM i (7R &

D7~-DO0 ——

TX3~TX0 =——
—>» QO

OSER8_MEM |, o1

TCLK ———>

FCLK >

PCLK

RESET >

i A T48

2% 4-47 OSER8_MEM #0438

i 1144 /0 it

D7~D0 Input OSER8_MEM %5 NE 5

TX3~TX0 Input ifiid TRI-MDDRX4 4 Q1

TCLK Input E;TQ%Z@"E/QE%, >k H DQS B DQSWO &

FCLK Input e R TN RS

PCLK Input NG S

RESET Input S EAMANGES, A

Qo Output OSER8_MEM #5555

ar Output O§ER8_MEM =AM Re I Ejf %{ ﬂi@% Qo

BT IOBUF/TBUF 1] OEN {545, BB~

SHNE

£ 4-48 OSER8_MEM £¥/+48

¥4 HUE G BME Eiia

GSREN "false", "true" “false" Ja 4R = AL GSR

LSREN "false", "true" "true" JE A i RESET
Q1 % H B ol

TXCLK_POL 1'b0, 1'b1 1'b0 ® 1'bO:#dl iRt
® 1'b1:HdE T FFIRY
TCLK RiiEHE

" " w | m . | ® "DQSW": k[ DQS

TCLK_SOURCE | "DQSW""DQSW270" | * DQSW 4:;5.;; E@ DQE';?VO; Q

® DQSW270" K H
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SR A4 H fEL v FRIME Eitipa

DQS FEER 1)
DQSW270

OSER8 MEM # 4
d_up0/1 B e &4
® ‘“false":d_up1 tt

HWL false", "true false d_upO $ T 3
® ‘"true": d_up1fl
d_upO I AH [
SRR

e QO nfH#EH: OBUF, 2%t IODELAY BituiZ s HAm A 1 DI;
o Q1 FiEF: QO &Ry IOBUF/TBUF (1] OEN 5%, (&%
e TCLK 7kH DQS #itrs DQSWO0 8¢ DQSW270, FH-Ht & XN IS
[FEBIL
Verilog #i4k:
OSER8_MEM oser8_mem_inst(
.Q0(q0),

Q1(q1),
.D0(d0),
.D1(d1),

(

(

o
N
-

.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 #i4k.:
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=>tx2,

TX3=>1x3,

TCLK=>tclk,

FCLK=>fclk,

PCLK=>pclk,

RESET=>reset

);
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4.4 FERTHRBR

4.4.1 IODELAY

[RENAR

IODELAY(Input/Output delay )i A\ fii th &, /2 10 BB 65 19— 4>
A YR FEAE S HL T
ThREsEIR

4~ 10 #BEL7 IODELAY ik, mItigfit 128 (0~127) FitiRficE,
GW1N %51 FPGA H.5 (BRI [A] 214 30ps, GW2A F %1 FPGA 35 ({1 4E
IRRFAIZ) A 18ps. |IODELAY A F T /O i N ek, (HARRE[RI 1
H.
im AR E
& 4-34 IODELAY i AxR=E

DI »
SDTAP ——» - » DO
IODELAY
SETN ——> —>» DF
VALUE ——»
mONT48
% 4-49 IODELAY ¥ ONT43
44 I/O Eiiipu
DI Input BN ES
EHINEFR S IR DK
SDTAP Input ® 0: JNEFrASLERS

® 1. ZNAIHEICHS

W B B R EEE (177 1)

SETN Input ® O HYNNAERT;

® 1 /b aER

VALUE A FFIRI S B A, &AMk 3)

VALUE Input

— AR K
Do Output | rfafithfs's
A bR AT, FH DL o Bh 2 1 3K 2 s i ] o
DF Output bR AL, FH DARIR DA TR B LE R 1) under-flow B8R
over-flow
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SENAR

%% 4-50 IODELAY ¥ /T48

ZH 4 B A ¥ BRINE it
C_STATIC_DLY | 0~127 0 AN 25K ]

[REHIL
Verilog B4k
IODELAY iodelay_inst(
.DO(dout),
.DF(df),
DI(di),
.SDTAP(sdtap),
.SETN(setn),
.VALUE(value)
);
defparam iodelay_inst.C_STATIC_DLY=0;
Vhdl #i4k.:
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
BB
IODELAYC(Input/Output delay )i A\ fai th 21, & 10 BB P a0 2 1) — 4
A G A AE I BTG
&R
& 4-51 IODELAYC &2
P R an
GW1N GW1N-9C
I (LitleBee") GW1NR GW1NR-9C
Ihaesid

uG289-2.0

£ 10 #if 24 IODELAYC s, S4L4t 128 (0~127) FHERALE,
5 |ODELAY #HEk, #9007 8 £ 2R % . IODELAYC YT 1/0 )
N, AAHT /0 Bk

i O~ E

4-35 IODELAYC i Or=E

DI ———>

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

DAADJ[1:0]—~—>]

IODELAYC

—— DO

——> DF

—> DAO

iw O 4R

£ 4-52 IODELAYC i O 43

i 11 44 110 Eiti3a

DI Input KNGS
PN E A i PR

SDTAP Input ® 0: fN#FHESLERS
® 1. FENIHELR
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44 110 A
W B B A R LE R (1) 7 7]
SETN Input ® O: Ml hNLERT;
® 1 Jk/bHER)
VALUE 4 T B Sh A5 A e, BNk A2 3h
VALUE Input CNGER K
DASEL][1:0] Input FATEH DAO ZEI 5 5
DAADJ[1:0] Input A1 DAO AEXT DO I LER{E
DO Output B (ES
DAO Output B AL A S S
DF Output AR BT, LR RS TR B ZE T 1) under-flow B,
over-flow
SHNER
2 4-53 IODELAYC &8 +43
ZH 4 A Y BRIME iR
C_STATIC_DLY | 0~127 0 S TN K )
® false: L ¥ Z% DA_SEL
PN At i A
DYN_DA_SEL | “true’/false” false i }f il Déo SR B
® true: EFE(55 DASEL
NATEH] DAO LE =
DA SEL 2'b00~2'b11 2'b00 Fr ] DAO ZERT X
G

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 %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,
DiI=>di,
SDTAP=>sdtap,
SETN=>setn,
VALUE=>value,
DASEL=>dasel,
DAADJ=>daad]
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4.4.3 IODELAYB

RENE
IODELAYB(Input/OQutput delay)fi A\ i ZERT, & 10 B a8 ) — >
A YmAEIE R BT
yTachrda
% 4-54 IODELAYB & A&
K £ BpE
B iE® GW1N GW1N-2, GW1N-1P5, GW1N-2B, GW1N-1P5B

(LitleBee®) K | GWINR GW1NR-2, GW1NR-2B

ThaeHd

A~ 10 #840& IODELAYB #idk, MILHgft 128 (0~127) FPitiRfAcE,
5 |ODELAY AL, B0 7 56 22 (R G Ik 2%, ey 355 45 M HE B & 4-36 FlF s o
IODELAYB 1Y f T 1/0 # %N, AufHT 110 B .

4-36 IODELAYB AR5tz

DELAY_MUX[1:0] )
SEL
70 50ps
D! g #100PS,11 DELAY_  |dmux o 4 — |
SDTAP——> '\ Apy cllyout_m.dtz MUX 4>|—|>ﬂ>|-|>|— T[>|'l>|'
SETN——> - - del 0 del_1 del 2 del_5 del_6 del_7
VALUE—>] "3
» DO
~ - o :‘ :I - j' 2' f' t'
_ | _l = 3 _l 3 3 3 3
SR A {5y sy sl
o - N w o [l N w
o
o o <>
<> 2> c >
. <— .
DAADI[L:0]—>t2 % > 2 4 % 6 p DAADJ[1:0]
| |
| v _|

o
>
o

DA_SEL[1:0]
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i A REE

[&] 4-37 IODELAYB O x=E

DI ——»]
- » DO
SDTAP ——>
SETN ——> IODELAYB > DF
VALUE ——>| DAO
DAADJ[1:0]—F—>
wON4E
%% 4-55 IODELAYB #0148
Ui 44 I/O ik
DI Input BIEHNG =
PN B S TR B K
SDTAP Input ® 0: JNEFHSLER
® 1. FIEIEELERT
W B BN R SE N 1 7 1)
SETN Input ®  O: Ml LERT;
o 1:JR/DIERS
VALUE N F B B 25 e HE, Ak #2350
VALUE Input
neu —ANER K
DAADJ[1:0] Input shA$EH DAO AXF DO FLE e {E
DO Output BB ES
DAO Output B S e AR S
AR RS AT, DL 3R s B A TR R i B 1 —flow 5%
DE Output AR EAL, H LRSS AS T LE I ) under-flow 2%
over-flow,
SRNE
%% 4-56 IODELAYB £¥ /43
44 BEYEHE BAE ik
C_STATIC_DLY | 0~127 0 A SE I A5 K ]
Delay MUX 1%
® 2'b00:dmux_o=DI;
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 a5 DAO IER

uG289-2.0

105(112)




4 g N 2 5 4.4 FERE R

E!
fE4 ] IODELAYB I}, Z:%i DELAY_MUX il DA_SEL fRER R W T
e DELAY_MUX:2/3 ->DA_SEL:0/1.R! DELAY_MUX 4y 2 8¢ 3 i}, DA_SEL 7L 0 55 1;

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

EEREAN
DO Afei%#: IDDR/IDES, DAO Higi%$: IDDR/IDES 4 -
[REHIHE
Verilog #il4k.:
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 54t
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 BURERER
BB

IEM(Input Edge Monitor)fii NIy Wi, /2 10 #5k T4 25 i — AN BURE AR
ﬁ%c

Dhesaik

|EM RIRBURE SR IAE, AT S IR AR — A FH R T s S IR 1
F1-F DDR ##5X.

wmOREE
[&] 4-38 IEM ik O~ =E

D——»
CLK —— | — LAG
IEM
RESET — —> LEAD
MCLK ——
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w9 4R
%+ 4-57 IEM O 48
Ui 11144 I/O iR
D Input HIRMNG S
CLK Input RPN R
RESET Input ARG, EHFA R
MCLK Input |EM it g, wIok B P24, EHTHibRE
LAG Output IEM 1A 75 L LAG it As &
LEAD Output IEM 175 E 5 LEAD % i br &
BHNE
& 4-58 [EM 8T 45
ZH 4 HUE G BMA ik
wisize | SHALMOSUAL: suaier | o
GSREN "false", "true" "false" e & REA GSR
LSREN "false", "true" "true" Ja A E A RESET
[RiERHIL
Verilog #4k.
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 4k :

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:lEM
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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51IPEE

IP A H

Yarod A ¥ DDR, 7 IP Core Generator 5t 81 DDR, FtiA

5.1 IP fic 2

<> &7~ DDR BAHRAE B

f£ IP Core Generator A1, i “DDR”, 3 DDR i) “IP

Customization

B

» =3

e

M, %% HEdE “File” B BAHEMIm L R -2, a0l 5-1

5-1 DDR B4 IP Customization & %544

{4y IP Customization

DDR

— i)

LIRE |

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

DDR Mode: |Input -

Ratio: 2 -

[] Reset

IODELAY

Delay Mode: Naone - Delay Direction:  Input

Delay Step: 1 -

Use CLKDIV

UG289-2.0
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File i¢ EAE: File At EAEM THCE ™A K IP Bt ST HIARRAE B

Device: &/~ CHCE [ Device 18 5. ;

Part Number: &7x CACE H Part Number 15 & ;

Language: ACE AR IP Bt SO BB IATE 5 o A M
YIRME, EBFEHAMES, SCFF Verilog 71 VHDL;

Synthesis Tool: FCEE#FLEE T H;

Module Name: Bt F=4 1) IP ¥ it X4 module name. 7545l 3¢
AHET] EF g 4 5K . Module Name A fe5 JHiE 4 W MHIE, %5
AHME, R Error #75s;

File Name: BC& =41 1P 51 ST X 44 o LA SCASHE 7] 51587
Yn SO R

Create In: FCE =B IP & AR B RS2 . AIAEA M SCAHE
i B i, Wl is I SCARHE A MR Be 2k 5 B AR %42

. Options L EHE: Options BLEAMEH T-H 7 H & XALE IP, Options AL E

HELE 5-1 fror.

DDR Mode: Rt DDR K, BHEfHA “Input’. Hid “Output”.
=& “Tristate” 10 [ “Bidirectional”, T £F A5l %6 35 PU Fh AR 5K 5
Data Width: it & DDR F%E 56 5, ZHRHIVERZ& 1~64;

Ratio: FC® DDR HdEFH#tuE, B4%2,4,7,8,10,16;

Reset: Ratio Zt4% 2 I, A FRAH AR A REILIE I, 8 eI R SL
{4k, IDDRC 5 ODDRC;
IODELAY: it & DDR & 75 I 4E I R e
“Delay Mode”, it & Delay 1%\, “None "% /~x A | IODELAY,
“Dynamic” %1% ] IODELAY 1525 i 5 ZE I 25 %k, “ Static”
Nl IODELAY Jf 45 1 B 1E i 35 40
“Delay Step”, EFFRAWEALHS (1205, iR 1~128.
“Delay Direction”, DDR Mode XX [al#:z0H , 45 1# F] IODELAY,
4% IODELAY Bk N\ ity 5 40 HH Ui o
Use CLKDIV: f# EIFKs s 4si4k, CLKDIV, 3 8115 5 folk 347204,
Ratio 4 2 B’ ANAE )ik .

i R RAE R I R HE R OR IP Core HML & 45 RRBIHER], 4l

5'1 Fﬁz]—‘—{o
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5.2 IP 4 g3t

IP & DR E e G, FoAE IR E S “File Name” v 44 I = AN,

CLER AL B N2 T /41

® |P Wit 3 “gowin_ddr.v” N 5E R verilog BBk, HRIEH S IP FBCE,
FEAE T N T RE ) DDR AR ;

® P it fd A S gowin_ddr_tmp.v, JNHFHRAE IP il AR ST
5

® |PCE M “gowin_ddripc”, H P RIINEGZSCAEXT IP AT RC &

V!

QOB kPR RE S 2 VHDL, WP AR RTINSO 44 JE 408 .vhd .
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