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/O %y th s 14 BA U225y Bank Vcco(V) iy tH AR B BE /1 (MA)
PCI33 b 3.3 N/A
LVPECL33E Gy 3.3 16
MLVDS25E ZE4y 25 16
BLVDS25E Gy 2.5 16
RSDS25E ZE4y 25 8

LVDS25E oy 2.5 8

LVDS25 ZEoy 25 1.25,2.0,2.5,3.5
RSDS oy 2.5/3.3 2

MINILVDS ZEoy 2.5/3.3 2

PPLVDS ZE5y 2.5/3.3 35
SSTL15D Gy 1.5 8

SSTL25D | ZE4y 25 8

SSTL25D I FEGy 25 8

SSTL33D | ZE4y 3.3 8

SSTL33D I ZE4y 3.3 8

SSTL18D | ZEoy 1.8 8

SSTL18D I ZE4y 1.8 8
HSTL18D_| ZEoy 1.8 8
HSTL18D_lI ZE4y 1.8 8

HSTL15D | FE4y 1.5 8
LVCMOS12D ZE4y 1.2 8,4
LVCMOS15D ZEoy 1.5 8,4
LVCMOS18D ZEGy 1.8 8,12,4
LVCMOS25D FEy 25 8,16,12,4
LVCMOS33D ZEoy 3.3 8,24,16,12,4
MIPI Z4y 1.2 35

R 32 BEH¥ TS FPGA PRI N PARER B 5 AEE B

/O i NAriE FA B 2 4y Bank Vcco(V) | SCRFZIBHFIEIT | /2 15 7% Veer
LVTTL33 B 3.3 & 5
LVCMOS33 B 3.3 P o
LVCMOS25 BV 2.5 & o
LVCMOS18 B 1.8 & 4
LVCMOS15 BV 1.5 & o
LVCMOS12 B 1.2 & 4
SSTL15 BV 1.5 3 v
SSTL25 | BA Y 2.5 4 sz
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3 N\ i 1 22 A7

3.1GPIO Hi PRk

uUG289-1.7

/O iy N ArifE FG 25y Bank Vceo(V) | SCRFFZSBHFIEIN | /275 752 Vrer
SSTL25 I B 25 i &
SSTL33_| B St 3.3 i &
SSTL33_I B 3.3 i &
SSTL18 | B 1.8 4 &
SSTL18 Il AL 1.8 i &
HSTL18 | B 1.8 i iz
HSTL18_II B 1.8 4 &
HSTL15 | B 1.5 i iz
PCI33 B St 3.3 & o
LVCMOS330D25 | #iii 25 i @
LVCMOS330D18 | Hii 1.8 & o
LVCMOS330D15 | #iif 1.5 i @
LVCMOS250D18 | Hii 1.8 A o
LVCMOS250D15 | #iif 1.5 i @
LVCMOS180D15 | Hiifi 1.5 i o
LVCMOS150D12 | i 1.2 o o
LVCMOS25UD33 | Hiiii 3.3 i @
LVCMOS18UD25 | i 2.5 o o
LVCMOS18UD33 | #iif 3.3 i o
LVCMOS15UD18 | Hiif 1.8 A o
LVCMOS15UD25 | #iif 25 i o
LVCMOS15UD33 | i 3.3 o 5
LVCMOS12UD15 | #uiif 1.5 7§ o
LVCMOS12UD18 | Hiif 1.8 4 5
LVCMOS12UD25 | i 25 o o
LVCMOS12UD33 | ¥ 3.3 7§ o
LVDS25 ZEoy 2.5 o o
RSDS oy 2.5/3.3 7§ o
MINILVDS ZEoy 2.5/3.3 o 5
PPLVDS oy 2.5/3.3 4 o
LVDS25E ZEoy 2.5 o 5
MLVDS25E oy 25 7§ o
BLVDS25E ZEoy 2.5 o 4
RSDS25E ZEoy 2.5 o o
LVPECL33E Foy 3.3 & o
SSTL15D ZEoy 1.5 o 4
SSTL25D | FEoy 2.5 7&? @
SSTL25D I ZEoy 2.5 o 4
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3 N AT 3.2GPIO 43 [X 5%

/O iy N ArifE FG 25y Bank Vceo(V) | SCRFFZSBHFIEIN | /275 752 Vrer
SSTL33D | E4y 3.3 i @
SSTL33D I FEoY 3.3 & o
SSTL18D | PV 1.8 i @
SSTL18D I ZEoy 1.8 & o
HSTL18D _| EIy 1.8 i @
HSTL18D I ZE5y 1.8 i @
HSTL15D | ZEoy 1.5 & o
LVCMOS12D Z4y 1.2 i @
LVCMOS15D ZEoy 1.5 & o
LVCMOS18D Zy 1.8 i @
LVCMOS25D ZEoy 25 & o
LVCMOS33D ZGy 3.3 i @
MIPI ZEoy 1.2 o o

3.2 GPIO 7 [XKH&

GPIO ()38 H J& 1% -
o FTA /X CRFIAL LVDS Z 50t H 5 A8 A0 o BEL I 4% 5
o FTANIX IR b, LR AL RN E;
o BN XCRF—FhE I HLE

o HANKLF ABEERET, LLEREINERREKE NS
£

ARF ML GWIN I GW2A R 58344 K44 5 = FPGA 7= i [ GPI1O
O IX G, A R P B0 5 XA 0 0T 228 6 87 2 i B s AT

3.2.1 GWIN 3% FPGA 7=

GWIN Z%1 FPGA 7= {4 X LL GWIN-4 245 A48, ik 3-1 s,
ETYE RN 4 D5 IX, A X MO A R IR (Veco) ik, /& T FRL I
AT PABCE N 3.3V, 2.5V, 1.8V, 1.5V 8 1.2V, GWIN R HABE(F 15 X
& OLAT 2% DS100, GWIN # 7 FPGA /=g 204 FAFh “I0 B FhriE”

7o
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http://cdn.gowinsemi.com.cn/DS100.pdf
http://cdn.gowinsemi.com.cn/DS100-2.4_GW1N系列FPGA产品数据手册-Preliminary.pdf

3 N AT 3.2GPIO /3 [X #g

[ 3-1 GWIN4 SRXSHrEE

‘ 1/0 Bank0 ‘
S S
@ GWIN @
5 =
\ /0 Bank2 \

GWI1N Z %] FPGA 5= 7E4r X 1/2/3 ST H B LVDS Z 43 %, 731X 0 3%
FF 100 FREH N 25> USRS HL . GWIN-9. GWIN-9C 28441 top 73 X Sk
MIPI %1\, bottom 43X 3 £F MIPI %y o

3.2.2 GW2A A3 FPGA /i

GW2A Z 71| FPGA 7= i & IR R 43 8 o3 X, B4 X AL 4
YR (Veco) i, & BTH IR A DABC & A 3.3V, 2.5V, 1.8V, 1.5V & 1.2V,

[& 3-2 GW2A &%l FPGA ERoRofwr~=E

\ 10 Bank0 \ \ 10 Bank1 \

ueg Ol
afueg Ol

GW2A

ojued Ol
ejued Ol

\ 10 Bank5 \ \ 10 Bank4 \

GW2A %71 FPGA 7= T o X ER X FF H LVDS Zrfatt, 41X 0/1 %
FF 100 KRahar A\ 243 U EC HL P .

UG289-1.7 9(116)




3 N AT 3.3 ffE TR

3.3 Bk

2 (V) VBB FBL S (Vo) I BUREE BUELINS, PO b F S0 5
(PORYE BN, #22K Fh FPGA ™ i Iy BB S . 75 185 BRI
GPIO RAZ =HMAG L. =50k FPGA 7= Fohf P i B H A i H
FE T b I Bk

FA KL ADBHHIERNVrer)e — MM X A AT T LA
BRHMAS LR, T 8 SSTL A HSTL S H TARERN, 5% HE &
BRI . NS R A 0] P 5 R A R . T
A XA K BERERL, A KNS % R RS RS %
FEL R N5 AR D A2

iz 91k FPGA 7 i1 GPIO ZAFEL & BIAMRN i I, 4 Blbric
HNAFIB. EWAXNNTZEMESHT (Trued %, MER B X R T 2535
S/ C (Comp) ¥iife

3.3.1 LVCMOS Z&HR B

fii GPIO #f15 LVCMOS 2217, LVCMOS 2217 Al AR 45 A [E N &
Bl E 2 M. 4 LVCMOS ZZ 7 T DLk B ka9 Fhi. 59 F bR a2k
Tr¥F. 59 ERAISS FRERAL 7 —MPEERE, TR T &Y. LEcE
B SRR/ N IIFESAEE 5 1 E—ANIRES, KPS REFrT L
B N\ IR LY

fIrfi LVCMOS 2247 B AT I g A (NI AKEN RE AT, % Tl oL P B vHE XS o2 ) B 5
RETIRTAT LS R 3-1. 34k FPGA 7 il ] 2 2 1) JX B BE /1 PRAIE
FH R B B B/ SRS fE

LR E F B T FEIRE N L — R Y B PusE ke, g
LVCMOS ZZA7-#8 S FF LR e &

e R v B AL B TR BN B [N A28, LVCEMOS 2247 1]
DAPC B R 75 452 X (SLOW) F iy A5 2 (FAST)

N2 T BRI R A PRI, A R e R R BN,
2B T
332 ENEGRE
¥ GPIO ZEAEHLE S By, BN J5 38 A 24 2 B T gl

GWIN 23F7E43 X 0 328 A N Al 9w A2 1) 100 BR e N\ 22 43 TTHC HLRE
GWIN 28473 X o fis s i 3-1 e

GW2A Z3LETE 3 IX O/1 SZHF AT 9mFE AT 100 KR U4 N\ 2 43 UG g e FH
GW2A #hr X oA = B W 3-2 Fiis o

FTf ity GPIO Z2 A7 X4 #l ] PAC & Bl LVDS 2 43 H P As e, LE
U LVPECL33E, MLVDS25E, BLVDS25E %5, [t Fr 41 55 s hn . BH
VLT 2%

GWIN Z87E 4 X 1/2/3 SZFFE LVDS ZE 5% K5 o

UG289-1.7 10(116)




3 Hi Nt 247 3.4 FRAULZE 5y FL B DL 9 2%

GW2A FHHAERTAT 73 IX SCRFE LVDS 225> %t 3KE] o

3.4 $2HY E 5 e R DU EC P 4%

3.4.1 21l LVDS
E kSR FPGA P2 il B AN LVCMOS # i F A8 UC L fX 28 A]
IR FEAR LVDS i brdE, HAMHBULHC N 25 an K 3-3 Fros.

[ 3-3 LVDS25E PLEC 4%
~ L2 ssoom
On chip Off chip On chip
3.4.2 8§l LVPECL

m o 3R FPGA 7= il B AP LVCMOS % H4in F 4 b5 T L /X 2% 7T
PLFEEFE 2 LVPECL %t brvE, HAMHBULE X% an b 3-4 Fios.

3-4 LVPECL ICEZ %%
‘ s.3v 930hm
S
len‘m' 930hm l 3 j/ 3 T )
|
On chip Off chip On chip
3.4.3 #RHl RSDS

E kSR FPGA 722 il H AN LVCMOS % i _F A ER UCHR jX 2% A]
PAMJEHE R RSDS %y bnte, FLAMTULHC M2 P 3-5 AR

3-5 RSDSE [ 4%
\‘ z8v 2940hm
8mA
[
\‘ z8v 2940hm l % %\25 T\>
On chip Off chip On chip
3.44 t&#l BLVDS

E o SR FPGA 77 5l i HAME LVCMOS % i b 4R35 T e /X 2% 7]
DLFEE HE 2 BLVDS #ar b, HANBUCES 2018 3-6 s .

11(116)
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3 N AT 3.5 GPIO #fF iR &

& 3-6 BLVDS PLfr /%%

+

2.5V 2.5V ’
80ohm 80ohm
16mA AVAVA \VAVAY 16mA

\v/ \v \
2
80ohm
16mA —/

_—

AVAWA
o \/\/\,—o

wyooe~wyosy
450hm~900hm

AVAWA
o \/\/\,—o

2.5V ’
80ohm

\

.5V
2.5V 2.5V ’
80ohm 80ohm
16mA —\/\N\— AN e<16mA
i 5V

2. 2.5V ’
\‘\ 80ohm 80ohm
16mA 16mA

i
Y= =Y

3.5 GPIO B #-fH B

A8 Gowin Z= I # ) Floorplanner X GPIO £ & . J@ &3k T % & ,
WATLLE B X CST AR FIEXT CST SO 3 Fr B L SR A VE A

.

3.5.1 U &

Xf GPIO #EATH AL EAHUE .

I0O_LOC "xxx" H4 exclusive;
3.5.2 B8 HrfE

9 GPIO ¥ & Hi~FHrifE.

IO_PORT "xxx" 10_TYPE=LVCMOS18D;
3.5.3 BRBNEE S

DNt R B BB A I U B KB RE
|IO_PORT "xxx" DRIVE=12;

3.5.4 E THIER
WE FTFRER, HfuP: 3, DOWN: F4$i; KEEPER: M (%
. NONE: =H.
IO_PORT "xxx" PULL_MODE=DOWN;

3.55 SEHBFE
N GPIO BB S, BEAT Lok E AN It 7T Lok [ 7 356 5% H
IR R

UG289-1.7 12(116)




3 Hi Nt 247

3.6 GPIO J§ 1%

IO_PORT "xxx" VREF=VREF1_LOAD;

3.5.6 B

Dt NE BB R R s BB R, N BRI

NONE->H2L->L2H->HIGH.

IO_PORT "xxx" HYSTERESIS=L2H;

3.5.7 imtR I i&

Nt B R BRI T T Bk PR AC T %, 326t ONJOFF 1850

IO_PORT "xxx" OPEN_DRAIN=0N;

3.5.8 FIREE

Dt H A A BOUL e AR B e E R, SLOW: (kMR A #Ea; FAST: &

AR

IO_PORT "xxx" SLEW_RATE=SLOW,

3.5.9 iR BE

NS S E A UCEC HL B, Rt OFF 1 100 BRI .
IO_PORT "xxx" SINGLE_RESISTOR=100;

3.5.10 Z45LECEFR

NZENME TR E AR ILAC L, 2t OFF A 100 RRIZIT.
|O_PORT "xxx" Diff RESISTOR=100;

3.6 GPIO [Rig

|0 Buffer, BAH A7 EE . IRIEAFIThEE, 7] 41 i buffer. 4l LVDS
(ELVDS) FI1E LVDS (TLVDS).

3.6.1 IBUF
[RENA

IBUF(Input Buffer), i \ZE#f#s.

im O~ E

3-7 IBUF im A~ =E

| —»

IBUF

uUG289-1.7
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3 Hi Nt 247

3.6 GPIO J§ 1%

¥ Q948
% 3-3 IBUF S ON4A

AN I/O ik

I Input RN E S

0 Output Himt (s

[REBIL
Verilog B4k
IBUF uut(
.0(0),
(1)
);
Vhdl #i4k
COMPONENT IBUF
PORT (
O:0UT std_logic;
I:IN std_logic
);
END COMPONENT;
uut:IBUF
PORT MAP(
0=>0,

=>I

3.6.2 OBUF
[FENEE
OBUF(Output Buffer), %t 2% 2% .
mOREE
3-8 OBUF ixsO~EHE

| —>» OBUF —> O

uUG289-1.7
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3 N\ i 1 22 A7

3.6 GPIO J§ 1%

mONE
%% 3-4 OBUF #ONW4

Uitg 1 I/0

Eitipay

I Input

ACTE TN RS

O Output

s 55

[REBIL
Verilog B4k
OBUF uut(
.0(0),
(1)
);
Vhdl #i4k
COMPONENT OBUF
PORT (
O:OUT std_logic;
I:IN std_logic
);
END COMPONENT;
uut:OBUF
PORT MAP(
0=>0,

=>I

3.6.3 TBUF
[RIBNR

TBUF(Output Buffer with Tristate Control), =252, fKH FERE.

uUG289-1.7
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3 N AT 3.6 GPIO J5iE

mAOREE
& 3-9 TBUF & O0R=E

OEN ——>|
TBUF |— O

| ——>
IwO9r 4R
% 3-5 TBUF i O/ 43
AN 110 Eiii3a
I Input BN 5
OEN Input it = fReE S
o) Output B 55
[REFIE
Verilog #i4k:
TBUF uut(
.0(0),
A(0),
.OEN(OEN)
);
Vhdl #ilfk.:
COMPONENT TBUF
PORT (
O:0UT std_logic;
I:IN std_logic;
OEN:IN std_logic
)i
END COMPONENT;
uut: TBUF
PORT MAP(
0=>0,
|=>|

UG289-1.7 16(116)




3 N\ i 1 22 A7

3.6 GPIO J§ 1%

OEN=> OEN

3.6.4 IOBUF
[RiB4B

IOBUF(Bi-Directional Buffer), X{[a1Zg#s. 4 OEN & P, 1R
WINGZIPAE: OEN AMKHSFIT, AR A% g ds.

im QR EE

3-10 IOBUF O ~EE

OEN ———» <«—>» |0
| IOBUF P
IwO9T 4R
& 3-6 IOBUF 5O+ 4R
3t 11 110 ik
I Input HIRmNGE S
OEN Input M =S MRE
10 Inout WA, Xa
o) Output AL TR =R
[REGIHE
Verilog B4k
IOBUF uut(
.0(0),
10(10),
A(0),
.OEN(OEN)
);
Vhdl #l4k:
COMPONENT IOBUF
PORT (

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

uUG289-1.7
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3 N AT 3.6 GPIO J5iE

OEN:IN std_logic
)i
END COMPONENT;
uut:IOBUF
PORT MAP(
0=>0,
|I0=>|0,
I=>I,

OEN=> OEN
);
3.6.5 LVDS Input Buffer
[FiEN4R
LVDS Z i N7 ARt TLVDS_IBUF A1 ELVDS_IBUF.
TLVDS_IBUF(True LVDS Input Buffer), EZ/ i NZmM5s .
!
GWINZ-1. GWIN-1S 2344 X ¥ TLVDS_IBUF.
ELVDS_IBUF(Emulated LVDS Input Buffer), 540l 434 N 2 8.
!
GWINZ-1 # A FF ELVDS_IBUF.
mOREE
3-11 TLVDS_IBUF/ELVDS_IBUF i O R~EE

| — " TLVDS_IBUF
IB —>|- ELVDS_IBUF

— O

Im O
%% 3-7 TLVDS_IBUF/ELVDS_IBUF i O /+43
S 11 /O ik
I Input ZORIN A (s T
1B Input ZE I B s T
o) Output B 5
[RiEHL

g —

UG289-1.7 18(116)




3 Hi Nt 247

3.6 GPIO J§ 1%

Verilog #l4t.:
TLVDS_IBUF uut(
.0(0),
A(0),
IB(IB)
);
Vhdl B4k
COMPONENT TLVDS_IBUF
PORT (
O:0UT std_logic;
I:IN std_logic;
IB:IN std_logic
)i

END COMPONENT;
uut:TLVDS_IBUF

PORT MAP(
0=>0,
|=>,
IB=>IB
);
N /-
Verilog B4k
ELVDS_IBUF uut(
.0(0),
1(1),
IB(IB)
);
Vhdl #ilfk.:
COMPONENT ELVDS_IBUF
PORT (
O:0UT std_logic;
I:IN std_logic;
IB:IN std_logic
)i

END COMPONENT;

uUG289-1.7
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3 Hi Nt 247

3.6 GPIO J§ 1%

uut:ELVDS_IBUF

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

);

3.6.6 LVDS Ouput Buffer

[RiB4B

LVDS Z5r it N TLVDS_OBUF £l ELVDS_OBUF.
TLVDS_OBUF(True LVDS Output Buffer), E 2/ 4 Hi s,

7

GW1N-1. GWINR-1. GW1INZ-1. GWIN-1S %A+ TLVDS_OBUF.
ELVDS_OBUF(Emulated LVDS Output Buffer), 4Dl 254> H 22 i 85

i O~ EE

3-12 TLVDS_OBUF/ELVDS_OBUF # R EE

TLVDS_OBUF/*— > O
ELVDS OBUF ..y OB

s O 4R
%% 3-8 TLVDS_OBUF/ELVDS_OBUF i /43

S 11 110 fiiik
I Input BN
OB Output B Ui 2 7 A5 5
0 Output A Z 5t E S
[RiERFIE
gl —
Verilog #iltk:
TLVDS_OBUF uut(
.0(0),
.OB(OB),
1)
)i
Vhdl fi4k:
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3 Hi Nt 247

3.6 GPIO J§ 1%

COMPONENT TLVDS_OBUF
PORT (
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic
)i
END COMPONENT;
uut:TLVDS_OBUF
PORT MAP(
0=>0,
OB=>0B,
=> |
);
N /-
Verilog #i4k:
ELVDS_OBUF uut(
.0(0),
.OB(0OB),
(1)
);
Vhdl #i4k.:
COMPONENT ELVDS_OBUF
PORT (
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic
);
END COMPONENT;
uut:ELVDS_OBUF
PORT MAP(
0=>0,
OB=>0B,

=>1

uUG289-1.7
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3 Hi Nt 247

3.6 GPIO J§ 1%

3.6.7 LVDS Tristate Buffer

uUG289-1.7

[RiBH 4R
LVDS =& 4 i 4 N#Fh: TLVDS_TBUF #1 ELVDS_TBUF.
TLVDS_TBUF(True LVDS Tristate Buffer), H%=/r =& 8%, KH T

fiifie.

!

GWI1N-1. GWINR-1. GW1NZ-1. GW1N-1S ###:A5 % TLVDS_TBUF.
ELVDS_TBUF(Emulated LVDS Tristate Buffer), B2/ =& 88,

IR .

mOREE

& 3-13 TLVDS_TBUF/ELVDS_TBUF #h [~ &

OEN ———>»
| ——>

TLVDS _TBUF/+—> O
ELVDS TBUF .|, OB

i 948

£% 3-9 TLVDS_TBUF/ELVDS_TBUF i /48

i 11 110 ik
I Input HIMNGE S
OEN Input fth =S RS S
OB Output B i 22 i 5 5
0 Output A ZE st E S
[RiERFIE
g —
Verilog #ilfk:
TLVDS_TBUF uut(
.0(0),
(OB(OB),
A(0),
.OEN(OEN)
);
Vhdl g4t

COMPONENT TLVDS_TBUF

PORT (
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3 Hi Nt 247

3.6 GPIO J§ 1%

O:OUT std_logic;

OB:OUT std_logic;

I:IN std_logic;
OEN:IN std_logic
)i
END COMPONENT;
uut:TLVDS_TBUF
PORT MAP(
0=>0,
OB=>0B,
I=> 1,
OEN=>OEN
)i
72y 1/
Verilog #il4t
ELVDS_TBUF uut(
.0(0),
.OB(0OB),
1(D),
.OEN(OEN)
);
Vhdl #lk.:
COMPONENT ELVDS_TBUF
PORT (
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic;
OEN:IN std_logic
)i
END COMPONENT;
uut:ELVDS_TBUF
PORT MAP(
0=>0,
OB=>0B,

I=> 1,

uUG289-1.7
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3 Hi Nt 247

3.6 GPIO J§ 1%

);

OEN=>0OEN

3.6.8 LVDS Inout Buffer

uUG289-1.7

[RiB4B

LVDS Z 7 % N4t 2 N F: TLVDS_IOBUF Al ELVDS_|IOBUF.

TLVDS_IOBUF(True LVDS Bi-Directional Buffer), EL2 7 W a2 8%,
1 OEN AE R, fENEZESRANGME; OEN AKHPR, fENEZE

o AR
B
£ 3-10 TLVDS_IOBUF &R 88§14
K EY] s

GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
ZEE®(Arora®) | GW2AN GW2AN-55C
NS GW2AR GW2AR-18, GW2AR-18C

GW2ANR GW2ANR-18C
N GWIN GW1N-4, GW1N-4B,GW1N-4C
(LittleBee®) GWINR GWINR-4, GWINR-4B, GWINR-4C
Ktk GWINRF GWINRF-4B

ELVDS_IOBUF(Emulated LVDS Bi-Directional Buffer), &2 5 X ]
Zzrhds, 2 OEN Jys PNy, VR BN Z 7 AN Gzt ds . OEN I HL~FI

VRO Z I H 2 o s

!

GWI1NZ-1 #F A 3+F ELVDS_IOBUF.

i A REE

3-14 TLVDS_IOBUF/ELVDS_IOBUF ix O~ =E

OEN ——»
| —»

TLVDS_IOBUF/
ELVDS_IOBUF

— O
+He—> 10
-<—> |0B

iwOT4R

£ 3-11 TLVDS_IOBUF/ELVDS_IOBUF i O /143

i 110 g

| Input RN G S
OEN Input i =GRS
o) Output A T R

24(116)




3 N AT

3.6 GPIO J§ 1%

i 110 ik
[e]:} Inout B i 22 70 A\ it
[e) Inout A i 7 53 i N
[RiEHIE
Verilog #ilfk.:
ELVDS_IOBUF uut(
.0(0),
10(10),
10B(IOB),
A(0),
.OEN(OEN)
);
Vhdl #i4t:
COMPONENT ELVDS_IOBUF
PORT (

O:0UT std_logic;
IO:INOUT std_logic;
IOB:INOUT std_logic;
I:IN std_logic;
OEN:IN std_logic
)i
END COMPONENT;
uut:ELVDS_I0BUF
PORT MAP(
0=>0,
10=>10,
IOB=>10B,
I=> I,

OEN=>0OEN

3.6.9 MIPI_IBUF
[RIBN 4R

MIP1_IBUF(MIPI Input Buffer )5 P T/ERE

A, Hob HS AR sl &S A E

uUG289-1.7
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3N AT 3.6 GPIO JFiE
=S
%< 3-12 MIPL_IBUF ;&5
Kk £ =
GWI1N GW1N-9, GW1N-9C, GW1N-2
GWINR GW1NR-9, GW1NR-9C, GW1NR-2
SN 1 GWINS GW1NS-2, GW1INS-2C, GW1NS-4, GWINS-4C
(LitleBee®) | GW1NZ GWI1NZ-2
Kt GWINSE GW1INSE-2C
GWINSER | GWINSER-4C
GW1NSR GW1NSR-2, GW1NSR-2C, GW1NSR-4, GW1NSR-4C
IngEHAAR

MIPI_IBUF ¥ LP . HS #X, 10, I0B &#:%| pad.

LP #s: SCRFXUR, OEN fRHLERS, 1% 10 N4t ; OEN & F
if, 10 A% OL Afit; OENB {KHL R, 1B NfiA IOB Afit; OENB
= HLFEF, 1OB A OB fi i

HS % 10. I0B NZE/ N, OH A, A HSREN 4% i £ bt 5,
FH o
i AREE
3-15 MIPI_IBUF % [ &

1 —> —» OH
1B —> —> OL
OEN —» MIPI IBUF |—> OB
OENB — +€e—>» 10
HSREN ——» _l«—>» 10B
wON4A
%= 3-13 MIPI_IBUF #0143
Ui I/0 g
I Input LP #5z0F, OEN {KHFH | A%
IB Input LP #z0T, OENB {KHLFH IB NI .
HSREN Input HS A5 ] ¢ iy L FH
OEN Input LP i M fin H =5 5
OENB Input LP #3 F RN =& HE 5
OH Output HS X R S S
oL Output LP #50F, OEN mH~Fif OL A%t .
OB Output LP 150, OENB @& H P OB A%t .
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uUG289-1.7

¥iti [

I/0

Eitipay

Inout

® LP#HIF, OENLHL P 10 Mt , OEN & T
it 10 A% ;
HS #z0 K, 10 M.

0B

Inout

LP # 3L F, OENB {LH.F-i IOB N, OENB &
HSEB 10B 9% 5
® HSHXF, I0B NN

[RiERHIL
Verilog B4k

MIPI_IBUF uut(
.OH(OH),

.OL(OL),

.OB(OB),

10(10),

10B(IOB),

(D),
IB(IB),

.OEN(OEN),

.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
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END COMPONENT;
uut: MIP1_IBUF
PORT MAP(
OH=>0H,
OL=>0L,
OB=>0B,
|0O=>10,

IOB=>I10B,

[=>1

IB=>IB,

OEN=>0OEN,
OENB=>0OENB,
HSREN=>HSREN

3.6.10 MIPI_OBUF

uUG289-1.7

[RiBIT 4R

MIPI_OBUF A #p TAER: HS A LP 1.
MIPI_OBUF(MIPI Output Buffer), MIPI %iHi22p02%, 24 MODESEL Xy

= P, AR R(HS)MIPI
HN(LP)MIPI R Ih#E 4 H 22

iE AR

S 22 EE, 24 MODESEL NAKHSER, 1E
EE

% 3-14 MIPI_OBUF ;&4

ENS £l a
GWIN GW1N-9, GWIN-9C, GWIN-2
GWINR GWI1NR-9, GWINR-9C, GWINR-2

/N iE® GWI1NS

GWI1NS-2,GWINS-2C, GWINS-4, GWINS-4C

(LittleBee®) | GW1NZ GWI1NZ-2
Kk GWINSE GW1NSE-2C

GWINSER | GWINSER-4C

GWINSR GWINSR-2,GW1NSR-2C,GW1NSR-4, GW1NSR-4C
wOREE

3-16 MIPI_OBUF i AR EE

MODESEL ——>
| —>| M
B —>

++—> 0O
-——> OB

IPI_OBUF

28(116)




3 N AT 3.6 GPIO J5iE

ImOT4

%% 3-15 MIPI_OBUF O /+43

i 11 110 iR

I Input A NG S, AT HS ek LP Bk,
1B Input LP # N B i B i NG 5

MODESEL Input LRSS, HS 5 LP .

A s i s S, HS BN A Z40 5, LP
A A A B

B i 55, HS BTN B Z4HiH, LP
BN N B Himar i .

O Output

OB Output

[REFIE
Verilog #i4k:
MIPI_OBUF uut(
.0(0),
.OB(OB),
1(1),
IB(IB),
.MODESEL(MODESEL)
);
Vhdl #i4k.:
COMPONENT MIPI_OBUF
PORT (
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic;
IB:IN std_logic;
MODESEL:IN std_logic
)i
END COMPONENT;
uut: MIPI_OBUF
PORT MAP(
0=>0,
OB=>0B,
|=>I,
IB=>IB,

UG289-1.7 29(116)




3 N AT

3.6 GPIO J§ 1%

MDOESEL=>MODESEL
);

3.6.11 MIPI_OBUF_A

uUG289-1.7

R4
MIPI_OBUF_A H I TAER: HS #ixUA LP #55K.
MIPI_OBUF_A(MIPI Output Buffer with IL Signal), MIPI %t 224 8%,
24 MODESEL A& I, 1ENHS)MIPI Edfi i g2 2% 24 MODESEL
JURHAFR, AR (LP)MIPI AR Dh#EH th 22 rhds . 5 MIPI_OBUF [#)[X 7] /2 14
7L S EE A LP B A SR

B
MIPI_OBUF_A & H #8142 % % 3-14,
mOREHE
[ 3-17 MIPI_OBUF_A & O=E=EE
MODESEL—>]
| —> H—3» 0
MIPI_OBUF_A
IB——> -++—> oB
IL——>
imANT4a
%% 3-16 MIPI_OBUF_A #4148
AN I/O ik
I Input HS #a T A sidEim NG 5
IB Input LP #i:F B imda N5 5
IL Input LP #:0 A i NG 5
MODESEL Input B FES, HS 8 LP .
A REdEsm M E S, HS B RN A Z0%H,
© Output LP H5C T A B3GR .
B im#dEmt s 5, HS #X NN B Z /i,
OB Output LP {5 R B s
FEiEfe
Verilog B4t
MIPI_OBUF_A uut(
.0(0),
.OB(OB),

A(0),

30(116)




3 Hi Nt 247

3.6 GPIO J§ 1%

IB(IB),
AL(IL),
.MODESEL(MODESEL)
);
Vhdl filfk.
COMPONENT MIPI_OBUF_A
PORT (
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic;
IB:IN std_logic;
IL: IN std_logic;
MODESEL:IN std_logic
);
END COMPONENT;
uut: MIPI_OBUF_A
PORT MAP(
0=>0,
OB=>0B,
|=>I,
IB=>IB,
IL=>IL,
MDOESEL=>MODESEL

3.6.12 I3C_IOBUF
[FiEN 4R

I3C_IOBUF A ¥ T/ERIx0: Normal #=0A113C #5250,

I3C_IOBUF( I13C Bi-Directional Buffer), 13C X 7] & %8, 24 MODESEL
RNEHSERE, /EA 13C A4 24 MODESEL A HLTI, AF A 8T

) 52 25 o
=88
%% 3-17 I3C_IOBUF & &4
K EYil! 2t
. GW1N GW1N-9, GW1N-9C
N GWINR GWI1NR-9, GW1NR-9C

uUG289-1.7
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Kk EYl B[
(LittleBee®) | GWINS GW1NS-2,GW1NS-2C,GW1NS-4, GW1NS-4C
Ktk GWI1NSE GW1NSE-2C

GWINSER | GWINSER-4C

GWINSR GWI1NSR-2,GWI1NSR-2C,GW1NSR-4, GWINSR-4C

inOAREHE
3-18 I3C_IOBUF ¥ O R=E
MODESEL ——>» /> O
I3C IOBUF
| ————> - <> |0
ImON4E

% 3-18 I3C_IOBUF #ON+48

i 1 110 ik
I Input NG5
10 Inout WANHAES, XA
MODESEL Input R EF(E S, Normal #x0Ek 1I3C FE
o) Output B G5
[RiEHlE
Verilog B4k
I3C_IOBUF uut(
.0(0),
10(10),
101,
.MODESEL(MODESEL)
);
Vhdl #i4k :
COMPONENT I3C_IOBUF
PORT (

O:0UT std_logic;
IO:INOUT std_logic;
I:IN std_logic;
MODESEL:IN std_logic
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);
END COMPONENT;
uut: 1I3C_IOBUF
PORT MAP(
0=>0,
10=>10,
I=>l,

MDOESEL=>MODESEL
);
3.6.13 MIPI_IBUF_HS/MIPI_IBUF_LP
[RENER

MIPI_IBUF_HS AZ i NSZHL HS #50, MIPI_IBUF_LP @it ¥4
NS LP

EAREH
%% 3-19 MIPI_IBUF_HS/MIPI_IBUF_LP ;&8

NS #51 LoZis

INEE IS
(LittleBee®) | GW1INR GWI1NR-2

EN S

IngEHEAR

FI /a1 MIPI_IBUF_HS #1 MIPI_IBUF_LP 41452830 FF HS. LP
Bz, @Id Floorplanner R AI B H . MIPI_IBUF_HS %A |
MIPI_IBUF_LP [ | f5i&# [R5 S, MIPI_IBUF_HS %A 1B A
MIPI_IBUF_LP K IB & iE#ZAMFE S .
i AREE
3-19 MIPI_IBUF_HS/MIPI_IBUF_LP i OR~=E

I — > —>] L 5 0L

MIPI_IBUF HS —» OH MIPI_IBUF_LP
IB —> IB—>] - OB
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ImOT4E

£ 3-20 MIPI_IBUF_HS #0174

I 110 Eiipa

I Input HS B ZE N A BifE 5
IB Input HS B Z ¥ B iif5 5
OH Output HS B (55

%% 3-21 MIPI_IBUF_LP #O/T+48

i 1 110 Eit:pa

I Input LP #55K A i 5w A (S 5
1B Input LP #i5X B i w15 5
oL Output LP #55K A ik {5 5

OB Output LP BiX B iy tH 15 5
EERES N

e MIPI_IBUF_HS Kyt OH ] LIEHZ lologic (it Nt iZ %),
e MIPI_IBUF_LP [J#iH OL F1 OB A ft /%4 lologic.

[RigHIL
Verilog #l4k.:

MIPI_IBUF_HS hs (

.OH(OH),
100,
IB(IB)

);

MIPI_IBUF_LP Ip (

.OL(OL),
.OB(OB),
100,
IB(IB)

vhdl §4k.:

COMPONENT MIPI_IBUF_HS

PORT (

OH:OUT std_logic;

uUG289-1.7
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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(
OH=>OH,
[=>|

IB=>IB
);
Ip: MIPI_IBUF_LP
PORT MAP(
OL=>0L,
OB=>0B,
|=>,

IB=>IB
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uG289-1.7

45@)\5@&&%

iz R FPGA 77 il 1% A\ i HH 1288 5 KF SDR. DDR 25 LAFR .
A TARRUR A B ) (B8 22 0015 5 0F) SORT DAC B jldan H 55
BNE S WSS & =85 G 5 (O =S 6 HHE 5).

E!

® GWIN-1.GWINR-1.GWI1NZ-1.GWI1NS-2,GWINS-2C.GWINSR-2C.GWI1NSR-2.

GWINSE-2C %24 I0L6. IOR6 &AL #E 10 @ik ;

® GWIN-2. GWINZ-2. GWINR-2 #&1F#1 10T2. I0T3A EHA T 10 BiE ;

® GWI1N-4.GW1N-4B.GWI1INR-4.GW1NR-4B. GW1NRF-4B.GW1N-4C.GW1NR-4C
25417 10L10. IOR10 F A+ 10 ¥,

K 4-1 &= 548 FPGA F= i N 12 38 0 f 320
41 mNmHZERH REE - WhBe

X

D

OTMUX

TRIREG

»

» OSER

GND —»

Q1

TO

Qo0

> ODMUX

»

> ISl >

» OREG

»

>

S Hh 2R

ODELMUX

K 4-2 iz T Ak FPGA 7 i B N\ i HHOZ B fag A BT 0
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B 42 MARLIZERATEE - MBS

> INDD

PAD

A 4

IREG ——{ > IREGOUT

» IDES [ IDESOUT

—L > LAG
— L > LEAD

» |EM

i N2

4.1 SDR &3

o N2 SCRF SDR RS, RIEM AT 74y (IREG). it Zi /7 2%
(OREG) Fl =444 175% (TRIREG), H.IhfE[FE CFU F1f#) FF/LATCH.
24 FF/LATCH %1\ D # Buffer/IODELAY %Kz, H.i% Buffer/IODELAY A~
IXzh HAh lologic B, B34 FF/LATCH %t Q i—3Kzh Buffer/IODELAY,

H.iZ Buffer 4572 MIPI Buffer i, w LIE Ny IOLOGIC 1 f .

4.2 DDR #RMNIZ1E

4.2.1 IDDR
[RIBNER
IDDR(Dual Data Rate Input), SZHLXUE EE 3 R 5N
IheesiA

IDDR # 2, %y HdE £ 5] — I P il it 45 FPGA 1248 . IDDR 24
HEE & 4-3 fiios, B EuE 4-4 Frs.

4-3 IDDR B38iEE
CIK
®
D_li DFFT  |Q
DFF T D
D D)
CIK
CLK Q
DFFT —D
5 DFFNY [ A—2 Ql
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& 4-4 IDDR M FEE

1 2 3 4 5 G T 2
CLK L f Lf Lf Lf LFf Lf
D {Do_spbo_eD1_A01_Bb2, axD2_ 02 ADa B)
Q0 { DA ¥ DA ¥ D2A X paa X
Q1 { DoE ¥ DIB ¥ pzE ¥ DB
wmOREE

4-5 IDDR iz OREE

CLK ———» > Q1
IDDR

D ——» > QO
wOAN4E
% 4-1 IDDR #ON48
¥t 144 I/O ik
D Input IDDR ##EHIN{E 5
CLK Input I BRI NAE 5
Q0, Q1 Output IDDR % sk {55
SENE
% 4-2 IDDR &8N 48
SR A YE ] BIME e
QO_INIT 1’b0 1’b0 QO i tH I UG EUE
QL1_INIT 1’b0 1’b0 QL iy W) UG HUE
PERERL

IDDR H%dEH N\ D Al B3R H IBUF, Bi4 5T IODELAY FiHsk 5 Him

H DO,
EiEH1k

o] DLE s R iE, WAl L& IP Core Generator T.H =4z, Hik
A% 5P .
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Verilog #l4t.:
IDDR uut(
.Q0(QO),
.Q1(Q1),
.D(D),
.CLK(CLK)
);
defparam uut.QO_INIT = 1'b0;
defparam uut.Q1_INIT = 1'b0;
Vhdl filfk.
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',
QL _INIT=>0'
)
PORT MAP (
Q0=>QO0,
Q1=>Q1,
D=>D,
CLK=>CLK

4.2.2 IDDRC
[FiEN AR

IDDRC(Dual Data Rate Input with Asynchronous Clear)5 IDDR g2

L, SEHUEERAM A, RN BA 7P SRR

uUG289-1.7
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uUG289-1.7

Iheehak

IDDRC # 2, iy H Bodis 26 [5])— I A1 A i HE At 45 FPGA 24,
wOREE
4-6 IDDRC B OREHE

CLK ——»

> Q1
CLEAR ——» IDDRC
———» Q0
D —»

wON4E
% 4-3 IDDRC #O/48
¥t 144 I/O ik
D Input IDDRC #1555
CLK Input RPN RS
CLEAR Input FREEFMANME T, mHEPAEN
Q0, Q1 Output IDDRC ##if (5 5
SN B
%% 4-4 IDDRC &8 /+48
S 4 iV E RN BIME Eitipu
QO_INIT 1°b0 1’b0 QO i Hi W) 4 LA
QL INIT 1’b0 1’b0 Q1 iy I UG HUE
FEFEA N

IDDRC f%#ias N\ D 7] B3k H IBUF, EiZ it IODELAY fidsk 5 H
i DO,
EiEH1t

Al DA B iS4k 5 iE, tha LLiE it IP Core Generator T2 74k, Eik
A% 5 1P W H.

Verilog #ilfk:
IDDRC uut(

.Q0(Q0),
Q1(Q1),
.D(D),
.CLK(CLK),
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.CLEAR(CLEAR)
)i
defparam uut.QO_INIT = 1'b0;
defparam uut.Q1_INIT = 1'b0;
Vhdl filfk.
COMPONENT IDDRC
GENERIC (QO_INIT:bit:='0";

IDES4(1 to 4 Deserializer)y 1 A B ATHIN 4 A FHATHH IR R 4%

Q1_INIT:bit:="0'
)i
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 (
Q0=>QO,
Q1=>Q1,
D=>D,
CLEAR=>CLEAR,
CLK=>CLK
)i
4.2.3 IDES4
BB
TheEsHR

IDES4 #i3, SEHL 1: 4 H3 I e e, fay th B A2 [/ — I e iy S b 45 FPGA
W . SCFF CALIB R B fay th B U, BN k o s 4% A — 07, B U e
Hlta ok S5 R AT EIEAR R . CALIB 7~ 17 ] 4-7 Fiios

uUG289-1.7
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[&] 4-7 CALIB =5 R &

PCLK § + | $ | + | t | t | + L 4 L
Pkt L4 L & L4 L4 L4 L& L4+ L4+ L& L F L4+ 1L+ L& 1L+ L4+
CALIB

D .02 00 X D1 02 03 ¥ B0 )} D14 D2 ¥ 2 ¥ Do) 01X 02 02 X 0o ¥ 01X 02 ¥ D2 )00 ¥ 0102 (P2 00 X 1 % 02 B2 {00 ) 01 D2 03 ¥ 00..

Qo o o1
Q1 o B2
Q2 b2 )
@ D o1 5253 0o}
!
E?@JFP CALIB 15 5 ik 96 A A Bt 22, WIAR G 7 8 4, bk 58 B K T-455 T Teerk
Al

- foo =42 f
PCLK % i1 FCLK 4 #figk7g. PCK Y FCLK _
iR OR=E

4-8 IDES4 $5O0~EE

D——» — Q0
FCLK —> ‘ > Q1
PCLK—» |IDES4
CALIB——> Q2
RESET —> — Q3
IO T8
£ 4-5 IDES4 S A48
i 11 44 /0 it
D Input IDES4 HIEMNGE T
FCLK Input R I 5
PCLK Input NG S
CALIB Input %\gg%%, FH T B s, el
RESET Input S EARIANG S, SHETAR
Q3~Q0 Output IDES4 #flfi s 5
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BENE
%% 4-6 IDES4 S¥IN 4B
ZH 4 HUE T BiME iR
GSREN "false", "true" "false" A2 REN GSR
LSREN "false", "true" "true" Ja A HE L RESET
FESEA
IDES4 ¥ N\ D Al Bk H IBUF, B4 IODELAY #ithk B H
#it DO,
R7EGHE

A LB Sk R s, HArLL@d IP Core Generator T. 574z, Ak
&% 5P WH.
Verilog #i4k:
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";
Vhdl #ilfk.:
COMPONENT IDES4
GENERIC (GSREN:string:="false";
LSREN:string:="true"
)i
PORT(
QO0:0UT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
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Q3:0UT std_logic;
D:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
CALIB:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:IDES4
GENERIC MAP (GSREN=>"false",
LSREN=>"true"
)
PORT MAP (
Q0=>QO0,
Q1=>Q1,
Q2=>Qz,
Q3=>Qs3,
D=>D,
FCLK=>FCLK,
PCLK=>PCLK,
CALIB=>CALIB,
RESET=>RESET

4.2.4 IDESS8
[RENER
IDES8(1 to 8 Deserializer)y 1 A #4740 AN 8 A F-AT i i i AR 45
IhsesER

IDES8 #3X, SEH 1: 8 £ Ff %4, Hy i B ds 78 [F] — I Bl v $2 ik 45 FPGA
W, S FF CALIB 1A 545 H A bz Iy, A kb S #2460 — A4, #e00 )\IR )5
B ok SR AL R0 BB E AR [

PCLK i i FCLK 43 4iiskfs : focwk =1/4 frow .
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i A REE

[& 4-9 IDESS i <= &

D
FCLK
PCLK

CALIB

—>
—>
—>
I
RESET —»

IDESS8

—>» Q0
—>» Q1
——>» Q2
Q5
—>» Q6
—» Q7

s O 4R
£+ 4-7 IDESS #8048
i 11 44 110 ik
D Input IDES8 NG5
FCLK Input RN G T
PCLK Input ESEE L TN RS
CALIB input C%AEEIEL; Egiﬁﬁ)\%%‘, FH T R i s R
RESET Input W EAMANG S, mE AR
Q7~Q0 Output IDESS8 ##f i i 15 5
SHNE
% 4-8 IDESS SH N4
ZH % BB G NN it
GSREN “false", "true" "false" A4 REA GSR
LSREN "false", "true" "true" Ja AR E 7 RESET
EERER N
IDESS f%Ed AN D W E#K E IBUF, B4 IODELAY BBk [ H
fr DO,
[FiEHL

A DL E RS R, AT L@ IP Core Generator T.Hp=4, Hik
A% 5 1P fH.

Verilog B4t

IDES8 uut(
.Q0(Q0),
.Q1(Q1),

uUG289-1.7
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.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 k.
COMPONENT IDES8
GENERIC (GSREN:string:="false";
LSREN:string:="true"
);
PORT(

QO0:0UT 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;
CALIB:IN std_logic;
RESET:IN std_logic

);

END COMPONENT;
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uut:IDES8
GENERIC MAP (GSREN=>"false",
LSREN=>"true"
)
PORT MAP (

Q0=>QO0,
Q1=>Q1,
Q2=>Qz,
Q3=>Qs3,
Q4=>Q4,
Q5=>Q5,
Q6=>Q6,
Q7=>Q7,
D=>D,
FCLK=>FCLK,
PCLK=>PCLK,
CALIB=>CALIB,
RESET=>RESET

4.2.5 IDES10
[FENEE
IDES10(1 to 10 Deserializer) /v 1 7 & 474 N\ 10 £ H-AT % H (R oF 25
IhsesER

IDES10 #i5X, SZHL 1: 10 &, fH PR R — i ehia s it g
FPGA 248, SZ¥F CALIB 4 H B dm i F, Sk EdRfenr—~0r, #Ar
R, Btk SR AL AT R EE A F

PCLK % H1 FCLK 73 #i3k1s fPCLK :]/5 fFCLK o
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mAOREE
& 4-10 IDES10 & ORE=EE

————»Q0
——>»0Q1
D—>  »Q2
FCLK ——» - »Q3
PCLK——>» |IDES10 [ >4
CALIB > > 82
RESET — » > Q7
- »08
- »Q9
mANT4a
% 4-9 IDES10 S22
A4 I/O ik
D Input IDES10 ¥EHMNES
FCLK Input U inRE ik PN RS
PCLK Input ENEHNGES
CALIB Input CALIB {55, H T AR HBEIRNY, & a3
RESET Input FUENBNGES, EHETER
Q9~Q0 Output IDES10 ¥t ES
SR
%% 4-10 IDES10 &8+ 45
SH 4 B {7 Fl BRIME ik
GSREN “false", "true" | "false" Ja 4R E A GSR
LSREN "false", "true" | "true" Ja A E AT RESET
FESEA N
IDES10 %R N\ D A B33k [ IBUF, 5{4 53 IODELAY #EHk [ H
#it DO,
FEiEft

Al DL E s JEE, A LLiET IP Core Generator T. 2774, HApk
A% 5 1P fH.

Verilog B4t
IDES10 uut(
.Q0(Q0),
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.Q1(Q1),
.Q2(Q2),
.Q3(Q3),
.Q4(Q4),
.Q5(Q5),
.Q6(Q6),
.Q7(Q7),
.Q8(Q8),
.Q9(Q9),
.D(D),
.FCLK(FCLK),
.PCLK(PCLK),
.CALIB(CALIB),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";

Vhdl #i4k :
COMPONENT IDES10
GENERIC (GSREN:string:="false";
LSREN:string:="true"
);

PORT(
QO0:0UT 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;
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PCLK:IN std_logic;
CALIB:IN std_logic;
RESET:IN std_logic
)i
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=>Qs,
Q9=>Q9,
D=>D,
FCLK=>FCLK,
PCLK=>PCLK,
CALIB=>CALIB,
RESET=>RESET

4.2.6 IVIDEO
[FENEE
IVIDEO(L to 7 Deserializer)y 1 7 #3475 N 7 7 4750 H A 5 2%
Iheesaid

IVIDEO #%58, SEEL 1. 7 54, G2 rem— et s
FPGA 2%, S ¥F CALIB %55 A4y, ARkt EaE &AL 2 A, #4Ar
BRJE, B SR AT AR F E

PCLK % B FCLK 43 4iiskfs : Focik :]/3'5 froi .
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mAOREE
& 4-11 IVIDEO ## O r=E

> QO
D —> —— Q1
FCLK ——>» 5 Q2
PCLK —> IVIDEO | —» Q3
CALIB ——>» > Q4
ImON4E
% 4-11 IVIDEO #0O/+48
i 44 I/O ik
D Input IVIDEO ##EHiN{E 5
FCLK Input RN E T
PCLK Input EXEZE TP RS
CALIB Input CALIB {55, H T AR HBEIRNY, & a3
RESET Input FUENBNES, EHETER
Q6~Q0 Output IVIDEO #i#a% {55
SBHNE
% 4-12 IVIDEO ¥ +43
SH 44 B {7 Bl BRME A
GSREN "false", "true" "false" A HEREA GSR
LSREN “false", "true" "true" Jo A A, RESET
FEFEA N
IVIDEO K% N\ D Al Bk H IBUF, 24 it IODELAY #idksk 5 H
#Hit DO,
FEiEfe

o] DLE s R iE, WAl L& IP Core Generator T.E =4z, Hik
A% 5 1P .

Verilog B4t
IVIDEO uut(

-Q0(QO0),
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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 k.
COMPONENT IVIDEO
GENERIC (GSREN:string:="false";
LSREN:string:="true"
);
PORT(
QO0:0UT 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
)i
END COMPONENT;
uut:IVIDEO

uUG289-1.7
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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=>Q86,
D=>D,
FCLK=>FCLK,
PCLK=>PCLK,
CALIB=>CALIB,
RESET=>RESET

4.2.7 IDES16
FiEN4E
IDES16(1 to 16 Deserializer) /v 1 7 #4741 N 16 £ H-AT % H (R oF 2%
B
% 4-13 IDES16 i& F 3%
EN/ £ s
GWIN GW1N-1S, GW1N-9, GW1N-9C, GWIN-2
GWINR GW1NR-9, GW1NR-9C, GW1NR-2
SN GWINS GWINS-2, GW1INS-2C, GW1NS-4, GW1NS-4C
(LittleBee®) | GW1NZ GWI1NZ-2
Ktk GWI1NSE GWINSE-2C
GWINSER | GWINSER-4C
GWINSR GWI1NSR-2, GWINSR-2C, GWINSR-4, GW1NSR-4C
Iheesaid

uUG289-1.7

IDES16 #&z0, =28 1: 16 84, i e R — i e s it it s
FPGA %5 . ¥ CALIB %40 H 5 >, A Ikh Eds o —4060, #A47
+NIR)E, B SR AR R B AR [
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‘ fo. =18f
PCLK % B FCLK 43 9ii3kfg. PCK ]/ FCLK
imOrEE

[ 4-12 IDES16 im0~ EE

Q0
> Q1
———>» Q2
——> Q3
— Q4
——» Q5
D—>
——> Q6
FCLK —»
—» Q7
PCLK—>» IDES16
—— Q8
CALIB—>
——» Q9
RESET—»
—— Q10
—— Q11
—— Q12
—— Q13
—— Q14
—— Q15
imANT4a
% 4-14 IDES16 3 ONT45
Ui 1 44 I/O i
D Input IDES16 # NG5S
FCLK Input R TN RS
PCLK Input EX R PN RS
CALIB Input CALIB 55, HT %M &I, &A%,
RESET Input FHENTMNES, SHETARG
Q15~Q0 Output IDES16 # a4t (55
SRNE
%% 4-15 IDES16 ¥+ 45
SH 4 H A8 Yo BAE ik
GSREN “false", "true" "false" Ja 4R E A GSR
LSREN "false", "true" "true" Ja AN E if RESET
EEm
IDES16 HI¥dEH A D 7] H#:K H IBUF, 8{Z 1T IODELAY flsk [ H
#it DO,
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[REBIE
Al LB RSk JEE, AT LLilid IP Core Generator T H 742, HAK
2% 5I1P WH.
Verilog B4k
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(Q11),
.Q12(Q12),
.Q13(Q13),
.Q14(Q14),
.Q15(Q15),
.D(D),
.FCLK(FCLK),
.PCLK(PCLK),
.CALIB(CALIB),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
Vhdl #ilfk.:
COMPONENT IDES16
GENERIC (GSREN:string:="false";
LSREN:string:="true"
);
PORT(
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QO0:0UT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
Q4:0UT std_logic;
Q5:0UT std_logic;
Q6:0UT std_logic;
Q7:0UT std_logic;
Q8:0UT std_logic;
Q9:0UT std_logic;
Q10:0UT std_logic;
Q11:0UT std_logic;
Q12:0UT std_logic;
Q13:0UT std_logic;
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
)i
END COMPONENT;
uut:IDES16
GENERIC MAP (GSREN=>"false",
LSREN=>"true"
)
PORT MAP (
Q0=>Q0,
Q1=>Q1,
Q2=>Q2,
Q3=>Q3,
Q4=>Q4,
Q5=>Qs5,
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

uUG289-1.7

RENER
IDDR_MEM(Dual Data Rate Input with Memory), SZIH7 memory XY
(R U TP

B
%% 4-16 IDDR_MEM & & H4
Kk £yl ks

. GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
=N
("F;fgra@) GW2AN GW2AN-55C
S GW2AR GW2AR-18, GW2AR-18C

GW2ANR GW2ANR-18C

TheeHniA

IDDR_MEM i th #4076 [7] — I Sh i v e 45 FPGA 2% . IDDR_MEM
FE A DQS A, Hr, ICLK & DQS [t {52 DQSR0, HARYE
ICLK (i B4 50407 % A IDDR_MEM; WADDRI2:0]:4% DQS it i 55
WPOINT; RADDR[2:0]3%$% DQS f#i 5= RPOINT.

PCLK il ICLK 8% Ry TPoc = fiew

PCLK Fll ICLK Z[AJ4A4E—E IO S &, AIHRHE DQS A DLLSTEP 18
W AN R
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mORERE
& 4-13 IDDR_MEM # O x=E

D—>
ICLK——>
PCLK——> ——> QO

WADDR—/—>  IDDR_MEM
3

RADDR—/3—>

RESET—
wON4E
%% 4-17 IDDR_MEM #0143
A4 I/O ik
D Input IDDR_MEM #HE#N{E S
ICLK Input PGS, KRE DQS #itf DQSR90
PCLK Input EN NG S
WADDR[2:0] Input EHibES, KH DQS LK WPOINT
RADDR[2:0] Input PSS, SRE DQS #ibkf{) RPOINT
RESET Input SSRGS, SHEFER
Q1~Q0 Output IDDR_MEM #ifiHi{E S
SRNE
%% 4-18 IDDR_MEM &8 /43
SR BUE YE R LoNINEN ik
GSREN “false", "true" "false" Ja 4 RE AL GSR
LSREN "false", "true" "true" Ja A E i RESET
FEREA

e IDDR_MEM H#fEHiA D 7l H¥k H IBUF, 541t IODELAY #idk
H o4 DO;

e ICLK &3k H DQS #HLft) DQSRI0;
e WADDRI[2:0]7 Kk H DQS #H ] WPOINT;
e RADDR[2:0]7#H DQS Bi¥t ] RPOINT.
[RiEFIE

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 k.
COMPONENT IDDR_MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true"
);
PORT(
QO0:0UT 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);
RADDRI:IN std_logic_vector(2 downto 0);
RESET:IN std_logic
)i
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

uUG289-1.7

[RENER
IDES4_MEM(4 to 1 Deserializer with Memory) FifEEINRERT 1:4 HIF
s, WISCIL L A EATR 4 KL AT

B
%% 4-19 IDES4_ MEM & &4
Ktk EYl ERyis
. GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
=P
55'?&&@) GW2AN GW2AN-55C
- GW2AR GW2AR-18, GW2AR-18C
AW GW2ANR GW2ANR-18C
IheesnA

IDES4_MEM S 1: 4 B FR5646,  fn B B 1L R — B B i i Ak 25
FPGA 248 . SZ¥F CALIB =4 H B a7, Sk EdRfe i —~0r, AL
VUK G, B 4 Aok 5 RS A A o i AR 1] .

IDES4 _MEM 5 IDES4 AN[A], IDES4 MEM 7 ZE it & DQS 1 1, Hrh,
ICLK i##2 DQS %55 DQSR90, HARYE ICLK [ BB iz A
IDES4_MEM; WADDR[2:0]i£# DQS %t {55 WPOINT; RADDRJ[2:0]
#H: DQS M {55 RPOINT.

PCLK. FCLK A1 ICLK iz rox =Y 2 fronc =Y 2 fiauc |

FCLK Il ICLK Z [AJfF1E—E HIAIAL S R, AIHR4E DQS i) DLLSTEP 18
W E AL I R
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mAOREE
[& 4-14 IDES4 MEM ## O==E

D —»

ICLK ——»|

FCLK ——»

PCLK —»

IDES4_MEM 5

Qo0
Q1

WADDR —/3—> Q2
RADDR —/-—> > ®
CALIB — |
RESET —»
O3
£z 4-20 IDES4_MEM #0143
i 04 110 it
D Input IDES4_MEM H ¥ N5 5
ICLK Input VIG5, SkE DQS i) DQSR90.
FCLK Input EE I NG 5
PCLK Input NG S
WADDR][2:0] Input HHihEE S, KE DQS BB WPOINT.
RADDR][2:0] Input BhbE S, SkE DQS FEkK) RPOINT.
CALIB Input CALIB {55, HT %5 h &Iy, &~ 2.
RESET Input FEEAMANE T, EHFARG
Q3~Q0 Output IDES4_MEM ##f 5 Hif5 5
SR
£ 4-21 IDES4_MEM ¥ N+43
¥4 HUE G BME Eif i)
GSREN "false", "true" "false" B4 R/ENM GSR
LSREN "false", "true" "true" Ja A E A RESET
EEREEHN

e IDES4_MEM KA D "] HEK H IBUF, 545t IODELAY #ilik

HH 4 DO;
e ICLK &3k H DQS #HLft) DQSRI0;

uUG289-1.7
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e WADDRI[2:0]7# H DQS ] WPOINT;
e RADDRI[2:0]7 >k H DQS #iH[#) RPOINT.
[REBIL
Verilog #l4k:
IDES4_MEM ides4_mem_inst(
.Q0(q0),
.Q1(ad),
.Q2(q2),
.Q3(a3),
.D(d),
ACLK(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"
)i
PORT(
QO0:0UT 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 (

);

4.2.10 IDES8_MEM
[RENER
IDES8_MEM(8 to 1 Deserializer with Memory) i 7E6i ThRERT 1:8 & IF

uUG289-1.7

Fetds, TSRl 1 ALAATEE 8 L JFAT

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

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

B
< 4-22 IDES8_MEM & F 28
Kk £ g
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
2EE®(Arora®) | GW2AN GW2AN-55C
Rk GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
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uUG289-1.7

IheesEid

IDES8_MEM SEH 1: 8 s i %4k, i th s 7E [7] — I b i S k25
FPGA 245, > ¥f CALIB 1% B 27, ANk Eds e —~0n, %42
J\IRJE, Bain Bk SR AT EdEAEF . 5 IDES8 A, IDES8_MEM 7
4 DQS f# [, HAr, ICLK iE#: DQS K% {55 DQSR90, HAR#E ICLK
FRIRE B VK B a6\ IDES8_MEM; WADDR[2:0]i%#: DQS Hi#ithifs 5
WPOINT; RADDRI[2:0]i%#2 DQS )% th{5 5 RPOINT.

PCLK. FCLK fil ICLK fsize s 7 g: o = Y4 Feauc =Y/ fieue

FCLK Al ICLK Z [BJfF7E—E AR &, AIHRHE DQS HJ DLLSTEP 18
WAL IE R

mOREE
& 4-15 IDES8_MEM ixO ==&

D —»
ICLK ———> — QO
— Q1
FCLK ———
——> Q2
PCLK ——» — Q3
IDES8_MEM |, o4
WADDR ——/—>
3 —— Q5
RADDR ——/—> ——> Q6
3 — Q7
CALIB —
RESET — >
Im O
% 4-23 IDES8_MEM #5043
I 1 44 110 i
D Input IDES8_MEM # s NE 5
ICLK Input EIANES, SkKHE DQS i) DQSR90
FCLK Input [ERE R TN RS
PCLK Input Bl PN RS
WADDR[2:0] | Input EihkE S, KE DQS BB WPOINT
RADDR[2:0] | Input bS5, SRH DQS i) RPOINT
CALIB Input CALIB {55, HTVR%4 BRI, - TA
RESET Input L EARNE S, =B TFAN
Q7~Q0 Output IDES8_MEM ¥t {55
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BENE

%% 4-24 IDES8_MEM £ ¥ +44

ZH 4 HUE T BiIME iR

GSREN "false", "true" "false" A2 REN GSR
LSREN "false", "true" "true" Ja A HE L RESET
FESEA

e |IDES8 MEM Hi#ifi N\ D v H#k H IBUF, Bt 5d IODELAY Lk
HH 5 DO;

e ICLK 73k H DQS #H(t) DQSRI0;
e WADDRI[2:0]7 K H DQS #Hf{) WPOINT;
e RADDRI[2:0]7 >k H DQS #iH[#) RPOINT.
[REFIE
Verilog #i4k:
IDES8_MEM ides8_mem_inst(
.Q0(q0),
.Q1(al),
.Q2(q2),
.Q3(a3),
.Q4(q4),
.Q5(g5),
.Q6(q6),
.Q7(q7),
.D(d),
ACLK(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";
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Vhdl #4k.:
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;
WADDRI:IN std_logic_vector(2 downto 0);
RADDRI:IN std_logic_vector(2 downto 0);
CALIB:IN std_logic;
RESET:IN std_logic
)i
END COMPONENT;
uut:IDES8_MEM
GENERIC MAP (GSREN=>"false",
LSREN=>"true"
)
PORT MAP (
Q0=>q0,
Q1=>q1,
Q2=>q2,
Q3=>q3,
Q4=>q4,
Q5=>(5,
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Q6=>06,
Q7=>q7,

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

);
4.3 DDR &R #iHiZ
4.3.1 ODDR
[FENER
ODDR(Dual Data Rate Output), 23 X1 Hod E R4
Ihaesid

ODDR 15, HT M FPGA Z{ A& U F s s R (55 . Hrd Q0 X
R HPEE T, Q1 FT QO A% IOBUF/TBUF [ OEN {55 . ODDR
WHAE K 4-16 B, B WK 4-17 Fros.

4-16 ODDR iZE#EE

CI;K A LCLK_ CIK :
Dl1= } DFFT D pFFt |2 D DFFt |2
| o J
I . L muxz T— Q0
| CIK CIK ClK SEL |
bo= : o i e (T B RO R J‘ I
I
CLK= l—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_—_J _____
r . +TRI-DDRX1 |
:CLK T& CIK CIK 11 I
TXOO—=>— offt [—L— orrt [0t vy (960 | et jo ] mue Q1
| SE I
[ I
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& 4-17 ODDR K&
1 2 3

CLK P4+

{ TH. A }{ T¥_B

WoTHC W THD ¥

TH A H THE ¥ TXC ¥ THD ¥

C” THCLE_POL =100
Q1* 4
THCLE_POL = 1°b1
KYiT] - i
imAREE

4-18 ODDR #xO~=E

CLK —»
Dl —» 5ppR

DO —» ——> Q1

X ———>
mONT4A
%% 4-25 ODDR #0148
St 11 44 I/O s
DO, D1 Input ODDR ##si N5 5
TX Input iid TRI-DDRX1 /= Q1
CLK Input R TN RS
QO Output ODDR ###i {55
o1 Outout ODDR =&l e hl 155, %S QO ATiER

P IOBUF/TBUE [fj OEN {55, mii7s
SENB
% 4-26 ODDR &¥ /48
ZH 4 Hy A o LoNINEN ik
Q1 % H i B AR 4

TXCLK POL 100, 1'b1 1’b0 i

— 1'b0:Q1 L Fhifv4
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44 HE o BNE ik

1'b1:Q1 N &4
INIT 1’b0 1’b0 ODDR it AT dR EUE
SN

o QO ] B %R OBUF, mi&id IODELAY bz Ht N i 1 DI
e Ql fi#EH: QO AR IOBUF/TBUF () OEN {55, BEZS

[REHIHE
A DL E s JEE, el LUl IP Core Generator T 5774, HAk
2% 5I1P WH.
Verilog B4k
ODDR uut(
.Q0(Q0),
.Q1(Q1),
.DO(DO0),
.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"
)i
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=>QO0,
Q1=>Q1,
D0=>DO0,
D1=>D1,
TX=>TX,
CLK=>CLK

4.3.2 ODDRC
[REN4A
ODDRC(Dual Data Rate Output with Asynchronous Clear)5 ODDR 1
RESRAL, SEILRUE R4, RN B 7P Z AT hE.
Thaesmid

ODDRC #z{, HT M FPGA SR EHIEEEES. L Q0 A
XS R B PRH H, Q1 AT QO Ari#ER) IOBUF/TBUF [ OEN 155 . HiZ4E
HEE & 4-19 s

4-19 ODDRC iZ3B+EE

I
}CIK I Ti CIK |
D1I=> L2 brrct D prrct 90 | ppeet 2 |
CLEAR= JCLEAR CLEAR CIEAR —l_'o |
} i
l mux2 = QO
| cx CIK K SEL I
Q
bo= : ] o P prret 1D pencd [@ [
CLEAR CIEAR
| B CLEAR |
ke ee— " "————m  — —  — | J
I . o IRI-DDRX1 I
:CLK T_CLL CIK CIK 1 :
™= |D orrct =L~ prrct [ 2 1 peevey |22 1 prrcr ] muxe O_lDQI
CIEA CIEAR CIEAR CIER el
! ® 73 I
Lakol—m—— Y (— — — — — — — — — —_— _ _ _ _ |
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mAOREE
[&] 4-20 ODDRC #OREE

CLK ——— >
CLEAR ——>»
——» Q0
D1 —> ODDRC Q
DO —> — Q1
X —»
wON48
%% 4-27 ODDRC #O/T+48
I 44 I/O Eiipu
DO, D1 Input ODDRC #HiEHiNGE S
X Input it TRI-DDRX1 =44 Q1
CLK Input RPN RS
CLEAR Input FEEMANG T, mHEFER
QO Output ODDRC ##f i 5 =
1 output ODDRC —#&ffiggfzhilitE5, w#EH: QO fir
Q P Y1) IOBUF/TBUF [1] OEN f5 2, mii~s
SN B
%% 4-28 ODDRC £8/+48
44 H A8 o BRNME iy
Q1 iy He i b AR P 1)
TXCLK_POL 1'b0, 1’b1 1’b0 1'b0:Q1 k- THEHIH;
1'b1:Q1 N &4
INIT 1’b0 1’b0 ODDRC it IR 4G BUE
AN

e QO A H#£i%EHE OBUF, =&t IODELAY B Hif N 1 DI,
o Q1 Fi%EHE QO A% IOBUF/TBUF ] OEN {55, Hi&E%s.
REGHE

] DL E S B iE, WAl L@ IP Core Generator T .E =4z, Hik
A% 5 1P .

Verilog B4t
ODDRC uut(

-Q0(QO0),
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.Q1(Q1),

.DO(DO0),

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

Q0=>QO,
Q1=>QL,
D0=>D0,
D1=>D1,
TX=>TX,
CLK=>CLK,
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CLEAR=>CLEAR

)i
4.3.3 OSER4
[RiENER
OSER4(4 to 1 Serializer)ly 4 £ HATHIN 1 40 AT 5 H I SR AL 25 o
IheesEk

OSER4 #30, 528l 4: 1 a4, Hd QO iy OSER4S il & 475,
Q1 FF QO FTi%ER IOBUF/TBUF [ OEN {55 . ZHAAER WK 4-21 Fior.

4-21 OSER4 iZ451EE
r_____OS_ER_AF___';
I X
TX0, TX 1o—# :
I 2 PCLK
I |
| cax| TRI-DDRX2 :Ql
|
| RESET] l
I |
I |
PCLK D‘l‘ PCLK I
|
FCLK :: — | OEN
| ODDRX?2 Q0 | Y
RESETC RESET : DO
DO~D3 . D | TBUF
[ 4 '
e |

PCLK i#% H FCLK 443k Focik :]/2 frei i
im0 R EE
4-22 OSER4 i OREE

D3~D0 ——

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

RESET ———>

w948

% 4-29 OSER4 i /48

i 1144 /0 ik

D3~D0 Input OSER4 HEHING 5
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I 144 110 g

TX1~TXO0 Input iRt TRI-DDRX2 74 Q1

FCLK Input R NG T

PCLK Input BRI RS

RESET Input L BARNE S, "R

Qo0 Output OSER4 ¥ {55

R e ot el

SHNE
3R 4-30 OSER4 B /48
ZH 4 i d BHiME | #id
GSREN ‘false”, "true" | “false” | JiFI4RsA GSR
LSREN "false", "true" "true" | JAHAHE S RESET
Q1 i H Aoy Ao 1 42 1
TXCLK_POL 1’b0, 1’b1 1’b0 1'bO:## v s
1'bL:E T By
OSER4 ##li d_up0/1 B}k %
il
HWL "false", "true" "false” | “false™: d_upl Lt d_upO #Hr—14
JE B
"true": d_upl Al d_up0 i 54 [E
RN

o QO T H#i%EH: OBUF, E{Zid IODELAY HEHuIER: Hidm At [ DI;
e Q1 Fi%EHE QO A% IOBUF/TBUF [ OEN {55, =%,
FEiEHE

o] DLE s R iE, WAl L& IP Core Generator T.E. =4z, HAk
A% 5 1P A .

Verilog B4k
OSER4 uut(
.Q0(Q0),
.Q1(Q1),
.DO(DO),
.D1(D1),
.D2(D2),
.D3(D3),
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.TXO0(TXO0),
TX1(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 filfk.
COMPONENT OSER4
GENERIC (GSREN:string:="false";
LSREN:string:="true";
HWL:string:="false";
TXCLK_POL:bit:="0"
);
PORT(
QO0:0UT std_logic;
Q1:0UT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
D3:IN std_logic;
TXO:IN std_logic;
TXZ1:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic
)i
END COMPONENT;
uut:OSER4
GENERIC MAP (GSREN=>"false",
LSREN=>"true",
HWL=>"false",
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TXCLK_POL=>'0'
)
PORT MAP (
Q0=>QO,
Q1=>Q1,
DO=>D0
D1=>D1,
D2=>D2,
D3=>D3,
TX0=>TXO0,
TX1=>TX1,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET
)i
4.3.4 OSERS8
RENER
OSERS8(8 to 1 Serializer)y 8 S IEATHIN 1 £ 547 %0 HH B AL A% .
IhgesEid
OSERS8 ##(, Il 8:1 4. Hr QO y OSERS8 %4 17 Hith,
Q1 H T QO AR IOBUF/TBUF ] OEN 155 . ZARAEE MK 4-23 iR
4-23 OSERS iZ1B#E &
[“"‘6%@"‘“‘1
TXO~TX3 O = !
: PCLK :
| tax| TRI-DDRX4 fl
: RESET] I
| |
I |
PCLK Do-e——-PA |
FCLK D : o— FOK | OEN
RESET reser]  ODDRX4 |°° DO
DO~D7 == 2 |
e e e I
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PCLK i# % B FCLK 4395 153k « Fock =14 freu .
ImOREE
4-24 OSERS in AR~EE

D7~D0 ———

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

RESET ——>»

w48
£% 4-31 OSERS i O 48
Uity 11 44 110 Eiii3a
D7~DO0 Input OSERS8 i NG5
TX3~TX0 Input iEid TRI-DDRX4 74 Q1
FCLK Input EE I 5
PCLK Input E NG S
RESET Input ARG, B FA N
QO Output OSERS8 #4555
o1 Output OSERS z%&ﬁﬁ%@%ﬂiﬁﬁuﬂj{%ﬁimﬁ%ﬁ Q0
Fri% () IOBUF/TBUF [#] OEN {55, &=
SENAR
%% 4-32 OSERS 2N 44
¥4 BB VG BME Eif i)
GSREN "false", "true" | "false" A2 RENL GSR
LSREN "false", "true" | "true" Ja A E i RESET
Q1 iy Hh A A 4% |
TXCLK_POL | 1'b0, 1’b1 1’b0 ®  1'bO:#dE EFH
®  1'bL:H¥E FFEIR
OSERS ##i d_up0/1 It ¢k 2 $5 )
. T . ® “false™: d _upl Lt d upO $EHi—
HWL false", "true false A -up ~up
® 'true": d_upl A1 d_upO B} JFAH[E
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EREEAN
e QO M H %S OBUF, o4 il IODELAY FiHuE R Hfm N\ i 11 DI;
e Q1 Fi%EE: QO Fri%(Y IOBUF/TBUF ¥ OEN 5%, &= .
[REHIHE
Al DLE B JETE, el LB IP Core Generator T 27742, HAK
A Z% 5 1P M.
Verilog #4t.:
OSERS uut(
.Q0(Q0),
.Q1(Q1),
.DO(DO),
.D1(D1),
.D2(D2),
.D3(D3),
.D4(D4),
.D5(D5),
.D6(D6),
.D7(D7),
.TX0(TXO0),
TX1(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 #l4k:
COMPONENT OSERS
GENERIC (GSREN:string:="false";
LSREN:string:="true";
HWL:string:="false";
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TXCLK_POL:bit:='0'
);
PORT(
QO0:0UT 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;
FCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:OSER8
GENERIC MAP (GSREN=>"false",
LSREN=>"true",
HWL=>"false",
TXCLK_POL=>'0'
)
PORT MAP (
Q0=>QO0,
Q1=>Q1,
D0=>DO0,
D1=>D1,
D2=>D2,
D3=>D3,
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D4=>D4,
D5=>D5,
D6=>DS6,
D7=>D7,
TX0=>TXO,
TX1=>TX1,
TX2=>TX2,
TX3=>TX3,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET

4.3.5 OSER10
[RiBIT 4R

OSER10(10 to 1 Serializer)’y 10 7475 1 47 B AT%0 H 1 1025

ThaeHd

OSER10 #ix, S¢¥i 10:1 JFHi##e. PCLK % i FCLK /433,

fPCLK :]/5 fFCLK .
mOREHE
4-25 OSER10 i A== E

D9~DO ————
FCLK ———>
OSER10 ——» Q
PCLK ———»

RESET ——

IO T8

£ 4-33 OSER10 i O/ 48

i 144 110 Eif i

D9~DO Input OSER10 ##EHN{ES

FCLK Input Epr R TN RS

PCLK Input W ERNGE S

RESET Input S ENNGE S, EHE AR
Q Output OSER10 ##a%i (55

uUG289-1.7
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BYNR

%= 4-34 OSER10 ¥ /43

ZH 4 HYAE 3 BIME Eip

GSREN "false", "true" "false" BHA2REN GSR
LSREN "false", "true" "true" Ja ARSI RESET
FESEA

Q "] H£%EH: OBUF, £yt IODELAY HBiHuEf H 4 A\ 1 DI,

[RIEGIL

] DL E B EE, Al U@ IP Core Generator T. HEj=4, Hik

&% 5P WH.
Verilog #l4k.:

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

defparam uut.LSREN

Vhdl #il4k
COMPONENT OSER

="false",

="true",

10

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=>DO0,
D1=>D1,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
D6=>D6,
D7=>D7,
D8=>D8,
D9=>D9,
FCLK=>FCLK,
PCLK=>PCLK,
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RESET=>RESET

4.3.6 OVIDEO

uUG289-1.7

[RiB4B

OVIDEO(7 to 1 Serializer)’y 7 AL 3478 N 1 A7 8 4780 H 1 AL 2s

ThaeHiid

OVIDEO #xX,, =2l 7:1 4., PCLK JE% I FCLK 7343k 15

fPCLK :]/3-5 fFCLK o
imAREE
4-26 OVIDEO i O ~E=E

D6~D0 —)
FCLK ——>
OVIDEO ——> Q
PCLK —>
RESET —>
imANT4a
% 4-35 OVIDEO # O+
St 11 44 I/O ik
D6~D0 Input OVIDEO #1555
FCLK Input EpU R N R
PCLK Input EX R PN RS
RESET Input S EMANG S, mHEEA R
Q Output OVIDEO #i#f 55
SBHNE
% 4-36 OVIDEO ¥+ 48
SR B A8 ¥ Lo NINEN ik
GSREN "false", "true" "false" a4 R BN GSR
LSREN “false", "true" "true" Ja A E i RESET
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EREEAN
Q Al E %R OBUF, miZ4id IODELAY #iHuE B 46 N i 1 DI,
[REHIHE
Al DLE B JETE, Wl LB IP Core Generator T 2742, HAK
2% 5IP WH.
Verilog #ilfk.:
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 #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"

4.3.7 OSER16

)

PORT MAP (

Q=>Q,
D0=>DO0,
D1=>D1,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
D6=>D6,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET

uUG289-1.7

JRIENTE

OSER16(16 to 1 Serializer)’y 16 £ 3:ATHIN 1 £ H 4750 H 1 S 4028

i& F 25

= 4-37 OSER16 iE &4

ENS

51

e

GWI1N

GWIN-1S, GW1N-9, GWIN-9C, GWI1N-2

GWI1NR

GWINR-9, GWINR-9C, GW1NR-2

SN I GWI1NS
(LitleBee®) | GW1NZ

NS

GWINS-2, GWINS-2C, GWINS-4, GWINS-4C

GW1NZ-2

GWINSE

GWINSE-2C

GWINSER

GWINSER-4C

GWINSR

GWINSR-2, GW1INSR-2C, GW1NSR-4, GW1INSR-4C
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Theedmid
OSER16 #i:X, k¥ 16:1 Jfa . PCLK @ i FCLK 73 4i3k15
Focu :]/8 Feow -

imOREE

4-27 OSER16 K O~ EE

D15~D0 —)

FCLK ——»

OSER16 ——» O
PCLK ——»

RESET ——]

wON4E
%% 4-38 OSER16 A3
Ui 44 I/O ik
D15~D0 Input OSER16 NG5
FCLK Input R B NS
PCLK Input ERRE RPN RS
RESET Input FUENBNES, EHETFAER
Q Output OSER16 ##EHHE 5
SBHNE
= 4-39 OSER16 &8+ 43
SH 4 HUE Y BRiME ik
GSREN “false", "true" "false" Ja 4R E A GSR
LSREN "false", "true" "true" Ja A E AT RESET
FEFEA N
Q W E#5%# OBUF, =43t IODELAY e # Hifd A3 1 DI,
FEiEfe

o] LB sk R iE, WAl L& IP Core Generator T.H =4z, Hik
A% 5 1P .

Verilog B4t
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OSER16 uut(
.Q(Q),
.DO(DO),
.D1(D1),
.D2(D2),
.D3(D3),
.D4(D4),
.D5(D5),
.D6(D6),
.D7(D7),
.D8(D8),
.D9(D9),
.D10(D10),
.D11(D11),
.D12(D12),
.D13(D13),
.D14(D14),
.D15(D15),
.PCLK(PCLK),
.FCLK(FCLK),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut.LSREN ="true";
Vhdl #ilfk.:
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;
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D4:IN std_logic;
D5:IN std_logic;
D6:IN std_logic;
D7:IN std_logic;
D8:IN std_logic;
D9:IN std_logic;
D10:IN std_logic;
D11:IN std_logic;
D12:IN std_logic;
D13:IN std_logic;
D14:IN std_logic;
D15:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic
)i
END COMPONENT;
uut:OSER16
GENERIC MAP (GSREN=>"false",
LSREN=>"true"
)
PORT MAP (
Q=>Q,
D0=>DO0,
D1=>D1,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
D6=>D6,
D7=>D7,
D8=>D8,
D9=>D9,
D10=>D10,
D11=>D11,
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D12=>D12,
D13=>D13,
D14=>D14,
D15=>D15,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET
)i
4.3.8 ODDR_MEM
R4
ODDR_MEM(Dual Data Rate Output with Memory), sZI{#H7 memory
R0 B T 2 i
iE A
3% 4-40 ODDR_MEM ;& Fi &4
K EY s
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
e o GW2AN | GW2AN-55C
JREE® (Arora”™)
GW2AR | GW2AR-18, GW2AR-18C
GW2ANR | GW2ANR-18C
IheesiA

ODDR_MEM 3, M FPGA #fFt&4xE £ i E %15 5. 5 ODDR
A, ODDR_MEM fGE AL % DQS /. TCLK ik DQS [t 55
DQSWO & DQSW270, H AR #E TCLK KR 44 54 ). ODDR_MEM #irHi .
ODDR_MEM ] QO Ui = Hdf i, Q1 H T QO JIri% i) IOBUF/TBUF
[*) OEN 15 5. HIZHHAE K WK 4-28 Fiox.

4-28 ODDR_MEM ZiB4E &

—_—_——— — — — —

| o
T |
PCLK= } CI;K Ti ClK I
D1= f DFFCT D prrct [2 D f prper |Q |
RESET = jaem e cem Lol |
1 11
i < mux2 - QO
| cix CIK c SEL |
po= : — orfet (B2 prrct &0 pecy [ [
CLEAR
’ J.M CIEAR |
TCLK®= - ____
| . _ TRI-MDDRXL, |
| e CIK i1 |
X Lo prrer 82 prrer |20 orincd [2%—L2 | prrct |10 mux2 %DQl
!CLEAR CLEAR CLEAR CLEAR E |
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PCLK il TCLK i Ry Tpo = e
PCLK #l TCLK Z [A]fF7E— @Mk R, AIHHE DQS 1) DLLSTEP

{EAT WSTEP fEff & i AH AR &R

wmAOREHE
& 4-29 ODDR_MEM #Or=E

D1~-D0 ———
X ——» Q0
TCLK ——> ODDR_MEM o1
PCLK —»
RESET ——>»
wON4E
%% 4-41 ODDR_MEM #O1v43
4 I/O i
D1~DO Input ODDR_MEM ##EHNE S
TX Input iEi TRI-MDDRX1 774 Q1
BHEIANE S, >KE DQS i) DQSWO B
TCLK Input DQSW270
PCLK Input ERE R TPN RS
RESET Input S RMMANG S, SHEFER
Qo Output ODDR_MEM ¥ tifs5
o1 Output ODDR_MEM =#:f#ges= il 155, Ali&EH: QO
/) IOBUF/TBUF ) OEN {55, &=
SRNE
% 4-42 ODDR_MEM ¥ /43
44 H A8 Yo BAE ik
GSREN “false", "true" | "false" Ja AR &AL GSR
LSREN "false", "true" | "true" Jo A E A RESET

TXCLK_POL 1'b0, 1'b1 1'b0

QI iy I b Bl A2 47
® 1'b0:HflE LI
®  1I'bl: A TR

"DQSW",
"DQSW270"

TCLK_SOURCE

"DQSW" TCLK Rk +#E

uUG289-1.7
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¥4 BUEYE LONIN | A
® "DQSW": kH DQS )
DQSWO;
® DQSW270" 3K H DQS fxbk
f) DQSW270
RN

e QO MfEHE:ER: OBUF, 4 it IODELAY iz o A\t 11 DI;
e Q1 Fi%EE: QO Fri%(Y IOBUF/TBUF ] OEN 5%, &=
® TCLK ik DQS HHf) DQSWO0 1k DQSW270, F:Ht & X} b 1S4,
[REHIHE
Verilog #l4k.:
ODDR_MEM oddr_mem_inst(
.Q0(q0),
.Q1(q1),
.D0(d0),
.D1(d1),
TX(txX),
.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 #i4k.:
COMPONENT ODDR_MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true";
TXCLK_POL:bit:='0";
TCLK_SOURCE:string:="DQSW"
);
PORT(
QO0:0UT std_logic;
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4.3 DDR #2080 H 12

);

END COMPONENT;

Q1:0UT std_logic;
DO:IN std_logic;
D1:IN std_logic;
TX:IN std_logic;
TCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic

uut:ODDR_MEM
GENERIC MAP (GSREN=>"false",

)

PORT MAP (
Q0=>qQ,
Q1=>ql,
D0=>d0,
D1=>d1,

4.3.9 OSER4_MEM

uUG289-1.7

JRIBT R

TX=>tx,

TCLK=>tclk,

LSREN=>"true",
TXCLK_POL=>'0",
TCLK_SOURCE=>"DQSW"

PCLK=>pclk,
RESET=>reset

OSER4_MEM(4 to 1 Serializer with Memory) A& DIRERT 4:1 I 5%
s, TSI 4 RLIRATEE 1AL HAT

B
% 4-43 OSER4_MEM & &4
Kk EY TR
- o GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
JRER (Arora”)
i GW2AN GW2AN-55C
GW2AR GW2AR-18, GW2AR-18C
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BN EY] A

GW2ANR GW2ANR-18C

ThaeHidk

OSER4_MEM #5X, S2H 4: 1 I #4555 OSER4 4[], OSER4_MEM
T Ec & DQS /], TCLK i#: DQS {55 DQSWO =k DQSW270,
HARYE TCLK ARV B WL OSER4._MEM %t . OSER4_MEM [£) QO
REEE AT, Q1T QO TR IOBUF/TBUF ) OEN {55 . HIZ4HAE
& 4-30 s .

4-30 OSER4_MEM iZiBiEE

|
| OSER4_MEM :
|
X0, TX 1A |
: 2 PCLK |
| FCLK It
I TRI-MDDRX2 f
| TCLK |
|
: RESET] |
| |
|
PCLKD_:_. PCLK l
|
| FCLK
FOLK 14— , oEn
TCLK o—* ODDRX2 IQO | ° _ po
RESETE—+255ET | o
D
DO~D3 Ee— |
| 1

PCLK. FCLK i1 TCLK iz %N, ook =2 feak =12 freu ,

FCLK Al TCLK Z [BJfA(E— WAL < &R, AIHRHE DQS A DLLSTEP 18
A WSTEP {EHf € 1ZAHML K R -
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i A REE

& 4-31 OSER4_MEM O R=E

D3~-DO0 —————

TX1~-TX0 ——

TCLK ——>

FCLK ———>

PCLK — >

RESET ———»

OSER4_MEM

—» QO

> Q1

w48

£z 4-44 OSER4_MEM i O +43

Uity 11 44 110 U

D3~D0 Input OSER4_MEM ¥ N{E S

TX1~TXO0 Input it TRI-MDDRX2 74 Q1

TCLK Input Eéiﬁyf%, K H DQS HH# DQSWO Ef

FCLK Input ISR R TN EREs

PCLK Input ESE R TP N RS

RESET Input SR EAIMANG S, EETAR

QO Output OSER4_MEM ¥tz 5

o1 Output OSER4_MEM Eiﬁﬁﬁéﬁf‘*ﬁﬁﬁiﬁﬁ%j ﬂﬁﬁ% Qo

FriZ ) IOBUF/TBUF 1) OEN {55, &=

SHNE

% 4-45 OSER4_MEM ¥ +48

ZH 4 HUE TG BRINE ik

GSREN “false", "true" "false” Ja 4/ E AL GSR

LSREN "false", "true" "true" Ja A E 7 RESET
QXL % HH IR el 2 42 1

TXCLK_POL 1’b0, 1’b1 1’b0 ® 1'b0:##s EIHE%
®  U'bL: ¥ T REIR4
TCLK SRygE#E
® "DQSW": kH DQS

TCLK_SOURCE | "DQSW","DQSW270" | " DQSW " FLER ) DQSWO;

® “DQSW270" kH
DQS FEH
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SR A4 H fEL v FRIME

Eitipa

DQSwW270

HWL "false", "true" "false"

OSER4_MEM ¥4z

d_up0/1 I}y R4z

® ‘“false™: d_upl Lt
d_upO FE /T — i

® ‘“true": d_upl Al
d_upO i 7 AH[A

EERERL

e QO A B #£i%#: OBUF, (43T IODELAY HEHif: Hifi N 1 DI,
e Q1 #Fi%#H: QO A%l IOBUF/TBUF ] OEN {55, EiE=,
e TCLK FkH DQS #it ) DQSWO0 =i DQSW270, J:H & XT M (K1 S % .

[REGIHE
Verilog #4t.:
OSER4_MEM oser4_mem_inst(
-Q0(q0),
.Q1(ql),
.D0O(d0),
.D1(d1),
.D2(d2),
.D3(d3),
.TXO0(tx0),
TX1(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 #l4k:
COMPONENT OSER4_MEM

uUG289-1.7
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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;
TXO:IN std_logic;
TX1:IN std_logic;
TCLK:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic
)i
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=>dO,
D1=>d1,
D2=>d2,
D3=>d3,
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TX0=>tx0,
TX1=>tx1,

TCLK=>tclk,
FCLK=>fclk,
PCLK=>pclk,

RESET=>reset

4.3.10 OSER8_MEM
[RIBNB

OSER8_MEM(8 to 1 Serializer with Memory) Hi/E4 DhRER 8:1 I Hh %
i, TSI 8 MLIFATEE 1AL HRAT

ERREH
%= 4-46 OSER8_MEM & I 8844
Ktk EYl B
GW2A GW2A-18, GW2A-18C, GW2A-55, GW2A-55C
REE® (Arora®) | GW2AN GW2AN-55C
Ktk GW2AR GW2AR-18, GW2AR-18C
GW2ANR GW2ANR-18C
IheesnA

OSER8_MEM # 3, St 8:1 Ff i #4#k . 5 OSER8 A 7], OSER8_MEM

FEA A DQS f#iH, TCLK &

¥ DQS % 155 DQSWO B DQSW270,

HARYE TCLK A b %4 L OSER8 _MEM #itlt. OSER8_MEM f#] QO
EE R AT, Q1 T QO A% IOBUF/TBUF ) OEN {55 . HiZiHEAHE

K& 4-32 fiow.

uUG289-1.7
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[& 4-32 OSER8_MEM iZiE1EE

|
| OSER8_MEM :
|
TXO~TX3 =L |
: 4 PCLK I
| FCLK I
| TRI-MDDRX4 h
| TCLK |
|
: RESET |
| |
|
PCLKD_:_. PCLK I
|
| FCLK
FCLK'3I ® "y | OEN
0
TCLK =o7—* ODDRX4 IQ | °  po
RESETE 25561 | o
, D
DO~D7 o=+ :
| 8

PCLK. FCLK I TCLK izt . o =44 Troe =4 frene |

FCLK fl TCLK Z [BIfF-1E— E WAL R &R, RI MR 4% DQS i) DLLSTEP 1&
N WSTEP {H#f €A K R

wmAREE
4-33 OSER8_MEM kO r=E

D7~-D0 ——

TX3~TX0 —
—>» QO

OSER8_MEM |, o1

TCLK ——>

FCLK »

PCLK

RESET »

w948

& 4-47 OSER8_MEM im O/ 48

i 1144 /0 ik

D7~DO Input OSER8_MEM #HEHiN{E 5
TX3~TX0 Input i#iT TRI-MDDRX4 724 Q1
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Ui 144 110 A
NS S, kE DQS HiHi DQSWO B
TCLK Input DQSW270
FCLK Input [EBr R L TN =R
PCLK Input EXE RPN RS
RESET Input ARG S, S TFAN
Qo0 Output OSER8_MEM #fE#iti{5 5
OSER8_MEM —=Z:ffifef=hilf s, nli%EH: QO
Q1 OUPUL | st 1ty IOBUF/TBUF [y OEN (55, aiitas
BHNE
%% 4-48 OSER8_MEM £H¥ 48
ZH 4 A Y BIME ik
GSREN "false", "true" "false" A AR EAL GSR
LSREN “false”, "true" "true" Ja AR S A RESET
QL fay H I A P 425 il
TXCLK_POL 1’b0, 1’b1 1'b0 ®  1'b0: ¥ bIHiE4m
®  U'bL:EdE N B
TCLK Rigik#s
® 'DQSW" kH DQS
TCLK_SOURCE | "DQSW","DQSW270" | " DQSW " By DQSWO;
® DQSW270" kKH
DQS B
DQSW270
OSER8_MEM ##
d_upO0/1 B 7% A& $2
. o . .\ ® “false™:d _upl Lt
HWL false", "true false d_up0 ST/
® "true™: d_upl
d_upO K7 AH[F
ERERN
e QO f] H %4 OBUF, £l IODELAY B IER: Hdm N [ DI;

e Q1 Fi%EHE QO A% IOBUF/TBUF [ OEN (55, Hi&%s,
e TCLK &3k E DQS HiHi/) DQSWO B DQSW270, F:-He B %t 37 (1545 .

[FiEHIL

Verilog B4t
OSER8_MEM oser8_mem_inst(

-Q0(q0),
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.Q1(q1),
.D0O(d0),
.D1(d1),
.D2(d2),
.D3(d3),
.D4 (d4),
.D5 (d5),
.D6 (d6),
.D7 (d7),
.TXO (tx0),
TX1 (tx1),
TX2 (tx2),
.TX3 (tx3),
.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 #i4k.:
COMPONENT OSER8_MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true";
HWL.:string:="false";
TXCLK_POL:bit:='0";
TCLK_SOURCE:string:="DQSW"
)i
PORT(
QO:OUT std_logic;
Q1:0UT std_logic;
DO:IN std_logic;
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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
)i
END COMPONENT;
uut:OSER8_MEM
GENERIC MAP (GSREN=>"false",
LSREN=>"true",
HWL=>"false",
TXCLK_POL=>'0,
TCLK_SOURCE=>"DQSW"
)
PORT MAP (
Q0=>q0,
Q1=>ql,
D0=>dO,
D1=>d1,
D2=>d2,
D3=>d3,
D4=>d4,
D5=>d5,
D6=>d6,
D7=>d7,
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4.4 FERTRBR

4.4.1 IODELAY

uUG289-1.7

[RiENE

TX0=>tx0,
TX1=>tx1,
TX2=>tx2,
TX3=>tx3,
TCLK=>tclk,
FCLK=>fclk,
PCLK=>pclk,
RESET=>reset

IODELAY (Input/Output delay)4i A\ fi i B, /& 10 B 51—
Al g FEAE RS HLIT

Theshid

£ 10 #8465 IODELAY fHibe, mItitft 128 (0~127) FhitiRfcHE,
GWIN #7%1 FPGA H.5 [ 4EIR I} [A] 254 30ps, GW2A #7%1 FPGA H.25 14t
IR (8] %18 18ps. IODELAY ] HF I/O 24 A N s, EAEE [FE

e

i O~ E

4-34 IODELAY & OREE

DI —»
SDTAP — » - » DO
IODELAY
SETN ———> —> DF
VALUE — »
wON48
%% 4-49 IODELAY #ON43
U 144 I/O Eiip
DI Input BN ES
B HINERE S TR K
SDTAP Input ® 0: JN#EFASLER
[ } 1: ij#&lﬁ%ﬁﬁﬂ-
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Ui 144 110 A
B AN R AR 177 1)
SETN Input ® O HEfNLERT;

o 1. Jg/baEmt
VALUE N B sh ARG 8, BNk #2380

VALUE Input CNER K
DO Output Hnm (5
DF Output gfﬁ:ﬁﬂg\l F LA 7R BN A5 B AE 5 1) under-flow
BHNAR
& 4-50 IODELAY &8 M43
SR HUH E ENINER Eif{
C_STATIC_DLY | 0~127 0 RS LRI Kb
[REGIHE
Verilog #i4k:
IODELAY iodelay_inst(
.DO(dout),
.DF(df),
.DI(di),
.SDTAP(sdtap),
.SETN(setn),
.VALUE(value)
);
defparam iodelay_inst.C_STATIC_DLY=0;
Vhdl #ilfk.:

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;
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4.4 TR

);

VALUE:IN std_logic

END COMPONENT;

uut:IODELAY

GENERIC MAP (C_STATIC_DLY=>0

)

PORT MAP (
DO=>dout,
DF=>df,
DI=>di,

SDTAP=>sdtap,

SETN=>setn,

VALUE=>value

4.4.2 IODELAYC
[FiENT 4R

IODELAY C(Input/Output delay)fii N H 2ERT, /& 10 BT & —A4

A Y FE ZE IS BTG
B

%= 4-51 IODELAYC ;&g

ENS

251

et

NEIE® (LittleBee®)

GWI1N

GW1N-9C

GWINR

GWI1NR-9C

Thehid

/™ 10 #E5 IODELAYC fHd, MLt 128 (0~127) MitiRfid &,
5 |ODELAY #Lb, #hn 7T ¥ 2 ) aEmt % . IODELAYC 7] H-F 110 & 51

PN

uUG289-1.7
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4.4 TR

i R = E
& 4-35 IODELAYC i 0 R &

Dl ——— >

SDTAP ——— >
SETN —>]

VALUE ——>
DASEL[1:0]—~—>

DAADJ[1:0]—~—>]

i Q948

10D

—— DO

——> DF
ELAYC

—> DAO

% 4-52 IODELAYC ¥ OT43

v [ 44 I/O iR
DI Input NG
N EE SN P K
SDTAP Input ® 0: JNEFHSLER
® 1. ZAIHEICHS
W B BN LR 177 7]
SETN Input ® 0: MHNZERT;
® 1. Jl/aERf
VALUE N T BFISI S A B A NHE, &Rk #% 80
VALUE Input
pu —NER B K
DASEL[1:0] Input FAEH DAO FER R
DAADJ[1:0] Input AP DAO AHXT DO FILE I {H
DO Output KIS
DAO Output i 2 W R S S
bR AL, LR IR B A R IE I -
DE Output iﬁ}'cﬂﬁ 7, FHUARRIRBIAS R LE I ¥ under-flow
aY, over-flow
SHNE
%% 4-53 IODELAYC &8 +43
ZH 4 H{f Y BRIMA iR
C_STATIC_DLY | 0~127 0 A [N 35 K 42
® false: iHZ% DA_SEL
12| DAO FE i AR
DYN_DA_SEL “true”/"false” false i E‘%J fzi’ TR
® true: EFE(55 DASEL
A DAO LE I
DA_SEL 2'b00~2'b11 2'b00 AT DAO LE I AR

uUG289-1.7
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[REBIE
Verilog #4t.:
IODELAYC iodelayc_inst(
.DO(dout),
.DAO(douta),
.DF(df),
.DI(di),
.SDTAP(sdtap),
.SETN(setn),
.VALUE(value),
.DASEL (dasel),
.DAADJ(daad))
);
defparam iodelayc_inst.C_STATIC_DLY=0;
defparam iodelayc_inst. DYN_DA_ SEL="true”;
defparam iodelayc_inst.DA_SEL=2’b01;
Vhdl #i4k.:
COMPONENT IODELAYC
GENERIC (C_STATIC_DLY:integer:=0;
DYN_DA_SEL:string:="false”;
DA_SEL:bit_vector:="00"
)i
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)
)i
END COMPONENT;
uut:IODELAYC
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4.4 TR

GENERIC MAP (C_STATIC_DLY=>0,
DYN_DA_SEL=>"true”,
DA _SEL=>"01"

)

PORT MAP (

4.4.3 IODELAYB

uUG289-1.7

DO=>dout,
DAO=>dout,
DF=>df,

Di=>di,
SDTAP=>sdtap,
SETN=>setn,
VALUE=>value,
DASEL=>dasel,
DAADJ=>daad;j

FiEN4E
IODELAY B(Input/Output delay)%i A%t i, 72 10 Bt & 1 —A4>

Al Y FE AL BT
B
2% 4-54 IODELAYB & F 28
Ktk 5 =
Bl GWI1N GW1N-2

. oo | GWINZ GWI1NZ-2
(LittleBee™) XK ik

GWINR GWI1NR-2

IhgesEid

4 10 #HF IODELAYB i, mdtbfifit 128 (0~127) FitiRELE,
5 |ODELAY HH L, 350 7 56 22 (K AE i 35, PN #0845 A HE B an &) 4-36 e

IODELAYB m] T 110 %N .

107(116)




4y N g g 4.4 FEW AR
[& 4-36 IODELAYB IS4 #1EE
DELAY_MUX[1:0] 1
SEL
>0
50ps
DI > #100ps A
»|1 DELAY_ dmux_o
SDTAP—>] diyout_mid |y S I > — 1> |
DLY_ADI g del O del_1 del_2 del_5 del_6 del_7
SETN——>} bo .
VALUE—> 713
» DO
5 3y Sy by HE @i %i %i %i
o [ N w o [ N w
o o < )D>
DAADJ[1:0]—»{» z 2 o =z cz o [«=DAADJ[1:0]
M 32 = < © == -
| v _|
DAO
DA_SEL[1:0]
mOREE
4-37 IODELAYB O x=E
DI ———>»
- » DO
SDTAP ——— >
SETN—>  |ODELAYB > DF
DAADJ[1:0]—F~>]
mONT4A
%% 4-55 IODELAYB #0143
Uity 144 1/O Eiiip
DI Input BTG
EHI N ER S LB 2P K
SDTAP Input ® 0: JNEFHAIERS
[ J 1: ij#&lﬁ%ﬁﬁﬂ-
BB BB LE R 1 [
SETN Input ® 0 HNZERT;
® 1. Jg/baEmt
VALUE Input VALUE A T BB S & A e mE, BNk R 3l
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i 11 44 110 i3

—ANER K

DAADJ[1:0] Input A1 DAO X} DO HIIERHE

DO Output G I RS

DAO Output ol aE i R R S

DE Output ;ﬁf\fiﬁﬂ&v F LA 7R BN A5 T BE AE 15 1) under-flow

BHNAR

#& 4-56 IODELAYB S /48

SR HUE o ENINER ik

C_STATIC_DLY | 0~127 0 S TE I K s )

Delay MUX 4%
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_o0=DO

DA _SEL 2'b00~2'b11 2'b00 Fr ] DAO SERT

E!

#E{# | IODELAYB I}, Z:%{ DELAY_MUX il DA_SEL (Bt R U

e DELAY_MUX:2/3 -> DA_SEL:0/1. HJ DELAY_MUX 4 2 {3 i}, DA_SEL AHt 0 &k

1;
e DELAY_MUX:0/1 -> DA_SEL:0/2/3. E DELAY_MUX Jy 0 5% 1 itf, DA_SEL "[H 0
52 8% 3.
EREA
DO A fEi%#: IDDR/IDES, DAO Hfti%H: IDDR/IDES M o
[REBIE
Verilog B4k
IODELAYB iodelayb_inst(
.DO(dout),
.DAO(douta),
.DF(df),
.DI(di),
.SDTAP(sdtap),
.SETN(setn),
.VALUE(value),
.DAADJ(daad))
);
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defparam iodelayb_inst.C_STATIC _DLY=0;
defparam iodelayb_inst. DELAY_MUX = 2'b00;
defparam iodelayb_inst.DA_SEL=2'b00;
Vhdl B4k
COMPONENT IODELAYB
GENERIC (C_STATIC_DLY:integer:=0;
DELAY_MUX : bit_vector :="00";
DA _SEL:bit_vector:="00"
)i
PORT(
DO:OUT std_logic;
DAO:OUT std_logic;
DF:OUT std_logic;
DI:IN std_logic;
SDTAP:IN std_logic;
SETN:IN std_logic;
VALUE:IN std_logic;
DAADJ : IN std_logic_vector(1 downto 0)
)i
END COMPONENT;
uut:IODELAYB
GENERIC MAP (C_STATIC_DLY=>0,
DELAY_MUX =>"00",
DA _SEL=>"00"
)
PORT MAP (
DO=>dout,
DAO=>douta,
DF=>df,
Di=>di,
SDTAP=>sdtap,
SETN=>setn,
VALUE=>value,
DAADJ=>daad]
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4.5 ERHAER
[RiBH 4R
IEM(Input Edge Monitor)#i N2 iF 5, 2 10 B L 8 1) — AN HORE 8

ﬁ%o
Theesmik

IEM FSREUEER R 00s, A 5 ER A — i fd AR A s &S B s 1,
1T DDR &=,
wOREE
& 4-38 IEM O x=E

D —
CLK ——> > LAG
RESET —> IEM —— LEAD

MCLK ———>]
imANT4a
= 4-57 IEM #1483
Ui 44 I/O ik
D Input BIEmNE
CLK Input LN RS
RESET Input SR GE S, SHEFER
MCLK Input IEM &40, RISk E M P8, EH TR E
LAG Output IEM 5 L8 LAG B bR
LEAD Output IEM 875 He#s LEAD % s &
SRNE
%= 4-58 IEM &8 +43
ZH 4 H AR i BRNE E1ip

"SMALL","MIDSMALL", | . W | o N

WINSIZE "MIDLARGE" "L ARGE" SMALL" | & 0 XK/PMEE
GSREN “false", "true" "false" A AR E AL GSR
LSREN "false", "true" "true" Jo A E A RESET
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[REBIE
Verilog #4t.:
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 k.
COMPONENT IEM
GENERIC (WINSIZE:string:="SMALL";
GSREN:string:="false";
LSREN:string:="true"
);
PORT(
LAG:OUT std_logic;
LEAD:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
MCLK:IN std_logic;
RESET:IN std_logic
)i
END COMPONENT;
uut:lEM
GENERIC MAP (WINSIZE=>"SMALL",
GSREN=>"false",
LSREN=>"true"
)
PORT MAP (
LAG=>lag,
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LEAD=>lead,
D=>d,
CLK=>clk,
MCLK=>mclk,
RESET=>reset
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51IPHRE

IP 15 FH

BT A S DDR, 7£ IP Core Generator Ji[fiH #.07 DDR, Sif4y
2= .7~ DDR HJ#H %15 BNEEE,

51 1P B &

f£ IP Core Generator A+, i “DDR”, 3 DDR [ “IP
Customization” & I, %% HHE “File” Bt B HE. 5 LS~ HEE AT “Help”
¥4, WK 5-1 Fios.

5-1 DDR £ IP Customization & Q%%

A IP Customization

DDR

—

din[0:0]

al1:0]

—-

General

Device: | GW2A-55

| Part Number: |GW2a-Lvs5PG1156C8/17 |

Create In: |D:\Sbit_counter\src\gowin_ddr |

File Name: |gowin_ddr

| Module Name: |Gowin_DDR |

Language: |Verilog
Options

DDR Mode: |Input

-

Ratio: 2
[ Reset

IODELAY
Delay Mode: Nane

Delay Step:

Use CLKDIV

-

v | Synthesis Tool: | GowinSynthesis hd

Delay Direction: | Input

Cancel Help

1. File fit BAE

uG289-1.7
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File Mo B M THCE £/ 1P Bt SO RIARSCAE

Device: ‘i~ CUALE Y Device (5 5.;
Part Number: 75 HCE ) Part Number {8 5. ;

Language: BCLE ™A1 IP &t SCAF IR TE 5 o a8 M T
YIRHME, EFEHRET, SCFF Verilog A1 VHDL;

Synthesis Tool: FtEEFLEE T H;

Module Name: Bt & F=4 1) IP ¥it 344 # module name. 7845l 52
AHNET] T dmiE i 4 7. Module Name AfEE FiELFRFE, 2
AHE, MR Error $27R;

File Name: FC &A1 IP BTESCIFRISCAE 44 o A2 AT U SCASHE R] E8
i B SCAE A4 R

Create In: FCE =M IP Wi SCAFR HAREE AR . AT AEA N SCAHE A
i wE H AR AR, WAE I SCARHEA MR B4 4 B B AR A2

. Options At & HE

Options FC BHEF T H 7 H € XL E IP, Options Fit EHEMNE 5-1 AR

DDR Mode: fit# DDR =, GfEHIA “Input’. HiH “Output’.
=3 “Tristate”f1XU 7] “Bidirectional ”, A £ A5 )35 3 PU Fh A 2K

Data Width: & DDR B 56 82, SCRFITEHEZ 1~64;

Ratio: it & DDR #lE## M LhiE, 4% 2,4,7,8,10,16;

Reset: Ratio #E#f 2 i, AIIEFALREECAE REMLIE T, AF BRI 5L
%14t IDDRC 5 ODDRC;

IODELAY: PECE DDR & 7531 F 4iE i fR b ;

“Delay Mode”, it & Delay #5X,“None "&/~ A f# | IODELAY,
“Dynamic”# 7~ ] IODELAY H3h 25 1R e 5 %, “ Static”
FnfiHH IODELAY FEEHAS 1 B 2w 0 2
“Delay Step”, ERFHEASTBIER K05, JEH 1~128.
“Delay Direction”, DDR Mode X [ #& 3t} , %14 Ff| IODELAY,
i FE IODELAY 1424 A b 53 H i o
Use CLKDIV: f# BE I K S2 514 CLKDIV, XI55 felk 3E1T 5040,
Ratio N 2 I AN fEa) ik

. dm LR R AE

Uity 12 7R HEE 7R 1P Core R E 25 SR BIFER], il 5-1 Fis.
Help %4l

Hily “Help”, 7 IP Core HIECE(E ML . Help T4 IP Core

MIMEZ 44, LLK Options 2% TiAC B (1 4 2300
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5 1P VA 5.2 IP A e

5.2 IP & @3

IP & AR E 52 ia, 7= E LIRS E S “File Name” v 44 il =N S0,

PLERABC B N B3 T 4

® |P i3 “gowin_ddr.v” N5E T verilog ABR, FR4EH PR IP FCE,
FEAEXT NI RERY) DDR AR B

® P i A S LE gowin_ddr_tmp.v, JF A 1P i AR S
5

® |PE M “gowin_ddripc”, H Al INEAZ SO IP BEATHCE .

V!

Qe B R R RE S & VHDL, WP AR FIRT AN X4 E 2808 .vhd
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