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110B 1.1Buffer/LVDS

1 I10B

1.1 Buffer/LVDS
Buffer, Z&ids, HAZAAIIRE. WAFIhRE, 75 A IE buffer. £
fl LvDS (ELVDS) #IE LVDS (TLVDS).
1.1.1 IBUF
[FiBN4R

IBUF(Input Buffer), #iN\Zz#es.

YEpME. GWIN-1. GW1IN-2. GW1IN-2B. GW1NS-2. GW1NS-2C.
GW1N-4. GW1N-4B. GW1INR-4. GW1NR-4B. GW1N-6. GW1N-9.
GWI1NR-9. GW1NZ-1.GW1NSR-2.GW1NSR-2C.GW2A-18.GW2AR-18.
GW2A-55,

HHiEHE

1-1 IBUF &#34EE

IBUF
[—> (nput —> O

Buffer)

Port /43

= 1-1 Port 148
Port Name I/O Description

I Input Data Input
@) Output Data Output

[RiEBIL

Verilog k.
IBUF uut(
.0(0),
110)
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1.1Buffer/LVDS

1.1.2 OBUF

SUG283-1.6

);
Vhdl 4k :
COMPONENT IBUF
PORT (
O:0UT std_logic;
I:IN std_logic
);
END COMPONENT;
uut:IBUF
PORT MAP(
0=>0,
[=>I

FiEN4E
OBUF(Output Buffer), it 2z #%.

T HEEEAE. GWIN-1. GW1N-2. GWI1N-2B. GWI1NS-2. GW1NS-2C.
GWI1N-4. GWI1N-4B. GWI1NR-4. GW1NR-4B. GW1N-6. GW1N-9.
GWI1NR-9.GW1NZ-1.GWI1NSR-2.GWI1NSR-2C.GW2A-18.GW2AR-18.

GW2A-55,
LHIER
1-2 OBUF Z#4E[E]
OBUF
| —>» (Ouput ——> O
Buffer)
Port 43
%% 1-2 Port 148
Port Name I/O Description
I Input Data Input
O Output Data Output
[REGIHE
Verilog #i4k:
OBUF uut(
.0(0),
A[{))
);
vhdl #4k.:
COMPONENT OBUF
PORT (
O:0UT std_logic;
I:IN std_logic

);
END COMPONENT;
uut:OBUF
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1.1.3 TBUF

SUG283-1.6

[RiB4B

PORT MAP(
0=>0,

[=>1

TBUF(Output Buffer with Tri-state Control), =258, K H P AE.

TR GWIN-1. GWIN-2. GWI1IN-2B. GW1INS-2. GW1NS-2C.
GW1N-4. GW1N-4B. GW1INR-4. GW1NR-4B. GW1N-6. GW1N-9.
GW1NR-9.GW1NZ-1.GW1NSR-2.GW1NSR-2C.GW2A-18.GW2AR-18.

GW2A-55.
LHtER

1-3 TBUF &#31EE

OEN ——>»
| ———»

TBUF
(Output
Buffer
with Tri-
state
Control

Port 48

= 1-3 Port 148

Port Name

I/0

Description

Input

Data Input

OEN

Input

Output Enable

O

Output

Data Output

[RE =BG

Verilog #i4k:
TBUF uut(

);

.0(0),

A1),
.OEN(OEN)

vhdl #4k.:
COMPONENT TBUF
PORT (

).

O:0UT std_logic;

I:IN std_logic;

OEN:IN std_logic

END bOMPONENT;
uut:TBUF

PORT MAP(
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0=>0,
[=>l,
OEN=> OEN
);
1.1.4 IOBUF
[RENER

IOBUF(Bi-Directional Buffer), X{[fZZ s, 24 OEN NE B, 154
INZE R OEN NACHLFI, 1AMtz rhas.

YRR GWIN-1. GWIN-2. GWIN-2B. GW1NS-2. GW1INS-2C.
GW1N-4. GWI1IN-4B. GW1NR-4. GWINR-4B. GW1N-6. GWI1N-9,
GW1NR-9.GW1NZ-1.GW1NSR-2.GWI1NSR-2C.GW2A-18.GW2AR-18.
GW?2A-55,

LHIERE

1-4 IOBUF £ 494E
OEN ——» IOBUE <«—> 10

| ———> ———>» 0
PORT 48

% 1-4 Port T48
Port Name /0 Description
I Input Data Input
OEN Input Output Enable
10 Inout Inout Port
O Output Data Output
[RiERFIE

Verilog #i4k:
IOBUF uut(
.0(0),
10(10),
.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;
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uut:IOBUF
PORT MAP(
0=>0,
I0=>10,
[=>I,
OEN=> OEN
);

1.1.5 LVDS input buffer
[FIBT R

LVDS Z 434 N5 N F: TLVDS_IBUF #1 ELVDS_IBUF.

TLVDS_IBUF(True LVDS Input Buffer), L Z7 i NZErtas.

YRR GWIN-1. GW1N-2. GW1N-2B. GW1NS-2. GW1NS-2C.
GW1N-4. GW1N-4B. GW1INR-4. GW1NR-4B. GW1N-6. GW1N-9.
GW1NR-9.GW1NSR-2.GW1NSR-2C.GW2A-18.GW2AR-18. GW2A-55.

ELVDS_IBUF(Emulated LVDS Input Buffer), 225 5 N2 2s.

YRRt GWIN-1. GW1N-2. GW1N-2B. GW1NS-2. GW1NS-2C.
GWI1N-4. GW1N-4B. GWINR-4. GWINR-4B. GW1N-6. GW1N-9.
GW1NR-9.GW1NZ-1.GWI1NSR-2.GW1NSR-2C.GW2A-18.GW2AR-18.
GW2A-55.

LEHERE

1-5 TLVDS_IBUF/ELVDS_IBUF Z#3J#E [

| —>[" TLVDS_IBUF/

— O
IB —>|- ELVDS_IBUF
Port /T3
= 1-5 Port 148
Port Name I/O Description
I Input Differential Input
B Input Differential Input
@) Output Data Output
[FEHIE
i —
Verilog #l4t.:
TLVDS_IBUF uut(
.0(0),
'|(|)1
IB(IB)
);
vhdl #4k.:
COMPONENT TLVDS_IBUF
PORT (

O:0UT std_logic;
SUG283-1.6 5(246)
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I:IN std_logic;
IB:IN std_logic
);
END COMPONENT;
uut: TLVDS_IBUF

PORT MAP(
0=>0,
=>l,
IB=> 1B
)i
AN/
Verilog #i4t:
ELVDS_IBUF uut(
.0(0),
A(0),
IB(IB)
);
Vhdl 4k
COMPONENT ELVDS_IBUF
PORT (
O:0UT std_logic;
I:IN std_logic;
IB:IN std_logic

);
END COMPONENT;
uut:ELVDS_IBUF
PORT MAP(
0=>0,
|=>I,
IB=> IB
);

1.1.6 LVDS ouput buffer
JRIENTR

LVDS Z 4yt 4 N TLVDS_OBUF 1 ELVDS_OBUF.
TLVDS_OBUF(True LVDS Output Buffer), EZ4 i s,
YR GWIN-2. GWIN-2B. GWINS-2. GW1INS-2C. GW1N-4,
GWI1N-4B. GWINR-4. GWINR-4B. GW1N-6. GW1N-9. GW1NR-9.
GWINSR-2. GWINSR-2C. GW2A-18. GW2AR-18. GW2A-55,
ELVDS_OBUF(Emulated LVDS Output Buffer), 45l 22 3%t 22 i 2% .
T HFRE: GWIN-1. GWIN-2. GWI1IN-2B. GWINS-2. GW1INS-2C.
GWIN-4. GWIN-4B. GWINR-4. GWINR-4B. GW1N-6. GW1N-9.
GWI1NR-9.GW1NZ-1.GW1NSR-2.GW1NSR-2C.GW2A-18.GW2AR-18.

GW2A-55,

SUG283-1.6
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LEHER
1-6 TLVDS_OBUF/ELVDS_OBUF Z#3#E [

TLVDS_OBUF/r—> O

! “ELVDS OBUF - » OB

Port /+48
& 1-6 Port /48

Port Name I/0 Description

I Input Data Input

OB Output Differential Output

@) Output Differential Output

[FiEHIL

gl —
Verilog #4t.:
TLVDS_OBUF uut(
0(0),
.OB(OB),
110!
);

Vhdl #il4k:
COMPONENT TLVDS_OBUF
PORT (
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic
);
END COMPONENT;
uut:TLVDS_OBUF
PORT MAP(
0=>0,
OB=>0B,
=> |
)i
N /-
Verilog #l4t.:
ELVDS_OBUF uut(
.0(0),
.OB(0OB),
(1)
);

Vhdl #l4k:
COMPONENT ELVDS_OBUF
PORT (
O:0UT std_logic;
SUG283-1.6
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OB:OUT std_logic;
I:IN std_logic
);
END COMPONENT;
uut:ELVDS_OBUF
PORT MAP(
0=>0,
OB=>0B,
=>1

);

1.1.7 LVDS tristate buffer

JRIBNTA

LVDS =&/ AW F: TLVDS_TBUF il ELVDS_TBUF.,

TLVDS_TBUF(True LVDS Tristate Buffer), 77> =& 2%, {KHLF
fifige.

YRRt GWIN-2. GW1N-2B. GW1INS-2. GW1INS-2C. GW1N-4.
GWI1N-4B. GWINR-4. GWINR-4B. GW1N-6. GW1N-9. GWI1NR-9.
GWINSR-2. GWINSR-2C. GW2A-18. GW2AR-18. GW2A-55,

ELVDS_TBUF(Emulated LVDS Tristate Buffer), il 7 =& 5%,
I P AT RE

YA GWIN-1. GW1N-2. GW1N-2B. GW1NS-2. GW1INS-2C.
GWI1N-4. GW1IN-4B. GWINR-4. GWINR-4B. GW1N-6. GW1N-9.
GWI1NR-9.GW1NZ-1.GW1NSR-2.GW1NSR-2C.GW2A-18.GW2AR-18.
GW?2A-55.

LEHERE

1-7 TLVDS_TBUF/ELVDS_TBUF Z5#3J#E[E

OEN —— > TLVDS_TBUF/+——> O
|~ » ELVDS_TBUF .| » OB

SUG283-1.6

Port 48
%% 1-7 Port T'48
Port Name I/O Description
I Input Data Input
OEN Input Output Enable
OB Output Differential Output
O Output Differential Output
[FEGIE
R
Verilog B4t

TLVDS_TBUF uut(
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.0(0),
.OB(OB),
10}
.OEN(OEN)
);
Vhdl #ilfk.:
COMPONENT TLVDS_TBUF
PORT (
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic;
OEN:IN std_logic
);
END COMPONENT;
uut:TLVDS_TBUF
PORT MAP(
0=>0,
OB=>0B,
I=>1,
OEN=>0OEN
);
i
Verilog #il{k:
ELVDS_TBUF uut(
.0(0),
.OB(OB),
(D),
.OEN(OEN)
);
Vhdl 4t
COMPONENT ELVDS_TBUF
PORT (
O:0UT std_logic;
OB:OUT std_logic;
I:IN std_logic;
OEN:IN std_logic
);
END COMPONENT;
uut:ELVDS_TBUF
PORT MAP(
0=>0,
OB=>0B,
|=> I,
OEN=>0OEN

SUG283-1.6
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1.1.8 LVDS inout buffer

SUG283-1.6

[RiB4B

LVDS Z ¥ Nt 2 NP Fh: TLVDS_IOBUF fil ELVDS_IOBUF.

TLVDS_IOBUF(True LVDS Bi-Directional Buffer), 2=/ X[ 22 2§,
* OEN N P, 1EARZESMIANGMESE; OEN MK PR, fFARZE
Iy P A

FHFRAE: GWIN-1. GWIN-2. GWI1IN-2B. GWINS-2. GW1INS-2C.
GWI1N-4. GWIN-4B. GWINR-4. GWINR-4B. GW1N-6. GW1N-9.
GWI1NR-9.GWI1NSR-2.GWI1NSR-2C.GW2A-18.GW2AR-18.GW2A-55,

ELVDS_IOBUF(Emulated LVDS Bi-Directional Buffer), A% 7 X ]
Zzihés, 2 OEN Jym s, VR IRIZ 0 f N 22 ih 4% : OEN Ik H-~FIT,
VE AR ZE 53 S Y 2 b

FHFRE: GWIN-1. GWIN-2. GWIN-2B. GWINS-2. GW1INS-2C.
GWI1N-4. GWI1IN-4B. GWINR-4. GWINR-4B. GW1N-6. GW1N-9.
GWI1NR-9.GW1NZ-1.GW1NSR-2.GW1INSR-2C.GW2A-18.GW2AR-18.
GW2A-55.
LEHER

1-8 TLVDS_IOBUF/ELVDS_IOBUF &#31EE

OEN —— ©
TLVDS_IOBUF/ . 10

| — »| ELVDS_IOBUF
le——> 0B

Port /143
=% 1-8 Port 148
Port Name 1/0 Description
I Input Data Input
OEN Input Output Enable
@) Output Data Output
I0OB Inout Differential Inout
10 Inout Differential Inout
[REBIE
Verilog #i4k:
ELVDS_IOBUF uut(
.0(0),
10(10),
.10B(10B),
.OEN(OEN)
);
vhdl #4k.:
COMPONENT ELVDS_ IOBUF
PORT (
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O:0UT std_logic;
IO:INOUT std_logic;
IOB:INOUT std_logic;
I:IN std_logic;
OEN:IN std_logic
);
END COMPONENT;
uut:ELVDS_|IOBUF
PORT MAP(
0=>0,
10=>I0,
IOB=>I0B,
I=> 1,
OEN=>0EN
);
1.1.9 MIPI_IBUF_HS
[FENER
MIPI_IBUF_HS(MIPI High Speed Input Buffer ), MIPI & i A\ 2225 .

HEEEAE . GWINS-2. GWINS-2C. GW1N-6. GW1N-9. GW1NR-9.
GWI1NSR-2. GW1NSR-2C.

ZHERE
1-9 MIPI_IBUF_HS Z#IiEE

| ———»|+
MIPI_IBUF_HS —> OH
IB ——»|- - -

Port /43
% 1-9 Port 148
Port Name I/O Description
I Input Differential Input
B Input Differential Input
OH Output Data Output
BRI
Verilog #ilfk:
MIPI_IBUF_HS uut(
.OH(OH),
IB(IB)
);
Vhdl #i4k.:
COMPONENT MIPI_IBUF_HS
PORT (
OH:OUT std_logic;
I:IN std_logic;
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).

IB:IN std_logic

END COMPONENT;

uut: MIPI_IBUF_HS

PORT MAP(
OH=>OH,

JRIBNTA

=>,
IB=>IB

);
1.1.10 MIPI IBUF LP

MIPI_IBUF_LP(MIPI Low Power Input Buffer ), MIPI % ZhE4 N 22

o

HEEEAE . GWINS-2. GWINS-2C. GW1N-6. GW1N-9. GW1NR-9.
GWI1NSR-2. GW1NSR-2C.

SRHIHEE

1-10 MIPI_IBUF_LP Z&{9tEE

| ——»
IB —»

MIPI_IBUF_LP

——> OL
——> OB

Port 43

Z= 1-10 Port /+48

Port Name

/O

Description

Input

Data Input

B

Input

Data Input

oL

Output

Data Output

OB

Output

Data Output

[RiEfI

Verilog #l4t.:
MIPI_IBUF_LP uut(
.OL(OL),
.OB(OB),

1),

IB(IB)

);

vhdl 4k
COMPONENT MIPI_IBUF_LP
PORT (

SUG283-1.6

OL:OUT std_logic;
OB:OUT std_logic;

I:IN std_logic;
IB:IN std_logic
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END COMPONENT;
uut: MIP1_IBUF_LP
PORT MAP(
OL=>0L,
OB=>0B,
|=>,
IB=>IB

1.1.11 MIPI_OBUF
[RIBNB

MIPI_OBUF AW TAEBIZN: HS Bzl LP iz,

MIPI_OBUF(MIPI Output Buffer), MIPI %2z h3%, 4 MODESEL N
PR, B N(HS)MIPI middin 22 2% 24 MODESEL MG, {E
F(LP)MIPI R Ih#ES H 2% v 85

YRRt GWINS-2. GWINS-2C. GWI1IN-6. GW1N-9. GW1NR-9.
GWI1NSR-2. GW1NSR-2C.

LEHERE

1-11 MIPI_OBUF &9EE

MODESEL —>
| —> MIPI_OBUF

+—> 0

B—>
Port 1+43
= 1-11 Port T48
Port Name 1/0 Description
I Input Data Input
IB Input Data Input
MODESEL Input Mode Selection, HS or LP
O Output Data Output
OB Output Data Output
[REGIHE
Verilog #i4k:
MIPI_OBUF uut(
.OB(OB),
IB(IB),
.MODESEL(MODESEL)
);
Vhdl #i4k.:
COMPONENT MIPI_OBUF
PORT (

SUG283-1.6 13(246)




110B

1.1Buffer/LVDS

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

1.1.12 I3C_IOBUF

PORT MAP(
0=>0,
OB=>0B,
|=>I,
IB=>IB,
MDOESEL=>MODESEL

[RiENE

I3C_IOBUF A Wit TAEf: Normal FzUAT 13C #5K

I3C_IOBUF( I13C Bi-Directional Buffer), 13C X722 /2%, 24 MODESEL
NEHCSE, FEA 13C XA ZEaha%:; 24 MODESEL A HEPI, XL
EESAL I

YRRt GWINS-2. GWINS-2C. GWI1IN-6. GW1N-9. GW1NR-9.
GWI1NSR-2. GW1NSR-2C.
LEHERE

1-12 I3C_IOBUF Z&H3tEE

MODESEL ———>| ——> O
I3C_IOBUF
| ——> <> 10
Port /T3
= 1-12 Port 1T48
Port Name 1/0 Description
I Input Data Input
10 Inout Inout Port
MODESEL Input Mode Selection, Normal or 13C
O Output Data Output
[FEGIE
Verilog #l4t.:
I3C_IOBUF uut(
.0(0),
10(10),
.MODESEL(MODESEL)

SUG283-1.6
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);
Vhdl #4k:
COMPONENT I3C_IOBUF
PORT (
O:0UT std_logic;
IO:INOUT std_logic;
I:IN std_logic;
MODESEL:IN std_logic
);
END COMPONENT;
uut: 1I3C_IOBUF

PORT MAP(
0=>0,
10=>10,
|=>I,
MDOESEL=>MODESEL
);
1.2 IOLOGIC
1.2.1 IDDR
FEENR

IDDR(Dual Data Rate Input), SZELXUEEE 3 RN .

YRR GWIN-1. GWIN-2. GW1IN-2B. GWINS-2. GW1NS-2C.
GW1N-4. GW1N-4B. GW1INR-4. GW1NR-4B. GW1N-6. GW1N-9.
GW1NR-9.GW1NZ-1.GW1NSR-2.GWI1NSR-2C.GW2A-18.GW2AR-18.

GW2A-55,
LHIER

1-13 IDDR &5H34EE
CLK ——>f — Q1

IDDR
D — > > QO

Port 1148

%% 1-13 Port 148
Port Name 1/0 Description
D Inout Data Input, from port O of input buffer or

P port DO of IODELAY

CLK Input Clock Input
QO Output Data Output
Q1 Output Data Output

IDDR f#)J& ™ QO_INIT 5 Q1_INIT /<% IDDR 1 Register ¥ iH1k .
[RiEEIE

Verilog B4t
IDDR uut(
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.Q0(QO0),
.Q1(Q1),
.D(D),
.CLK(CLK)
);
defparam uut.QO_INIT = 1'b0;
defparam uut.Q1_INIT = 1'b0;
Vhdl 4k :
COMPONENT IDDR
GENERIC (QO0_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',
QL1_INIT=>'0'
)

PORT MAP (
Q0=>QO,
Q1=>Ql,
D=>D,
CLK=>CLK

1.2.2 ODDR
[FiEN 4R

ODDR(Dual Data Rate Output), 23 X1 Hof i R4

X HFERF: GWIN-1. GW1IN-2. GW1N-2B. GWINS-2. GW1NS-2C.
GWIN-4. GWI1N-4B. GWINR-4. GWI1NR-4B. GWIN-6. GWI1N-9,
GWINR-9.GWI1INZ-1.GWINSR-2.GW1NSR-2C.GW2A-18.GW2AR-18.

GW2A-55,
SHtEE

1-14 ODDR SZ#IIEE
CLK ——>»| Q0
D1 >| ODDR

DO —> - > 01
TX ——>

SUG283-1.6
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Port T8
= 1-14 Port 1+48
Port Name 1/0 Description
DO Input Data Input
D1 Input Data Input
TX Input Data Input
CLK Input Clock Input
Data Output, to port I of output buffer or
Q0 Output port DI of IODELAY
Tristate Enable Output, to port OEN of
Q1 Output tristate/inout buffer(Q0 connected)or
dangling

ODDR & INIT &7~%F ODDR H Register ¥4 .
[RigHIL

Verilog #4t.:
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 #il4k:
COMPONENT ODDR
GENERIC (CONSTANT INIT:bit:='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;
uut:ODDR

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

PORT MAP (
Q0=>QO,
Q1=>Q1,
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1.2.3 IDDRC
[RIBNB

DO0=>D0,
D1=>D1,
TX=>TX,
CLK=>CLK

IDDRC(Dual Data Rate Input with Asynchronous Clear)5 IDDR ZjfgZ<
L, SR, R BA 5P B A TRE

FHFRAE: GWIN-1. GWIN-2. GWI1IN-2B. GWINS-2. GW1INS-2C.
GWIN-4. GWI1N-4B. GWINR-4. GWINR-4B. GWI1IN-6. GWI1N-9,
GWINR-9.GWI1INZ-1.GWI1INSR-2.GWINSR-2C.GW2A-18.GW2AR-18.

GW2A-55,
LIER
1-15 IDDRC Z&H#EE
CLK —»
> Q1
CLEAR ——>» |IDDRC
——> QO
D —>
Port /143
Z= 1-15 Port 1+48
Port Name I/O Description
D Inout Data Input, from port O of input buffer or
P port DO of IODELAY
CLK Input Clock Input
CLEAR Input Asynchronous Clear Input
Q0 Output Data Output
Q1 Output Data Output

IDDRC 1J& 7 QO_INIT F1 Q1_INIT %£/~%} IDDRC ' Register [I#]4h

1
[RiEHlE
Verilog #ilfk:
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:

SUG283-1.6
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COMPONENT IDDRC
GENERIC (QO_INIT:bit:='0";
Q1_INIT:bit:='0"

).

PORT(
QO0:0UT 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

1.2.4 ODDRC
[RIEN4B

ODDRC(Dual Data Rate Output with Asynchronous Clear)5 ODDR 1y
RERAL, SEIIRUEE A, RN BA 7P Z AT 6E.

YREAE: GWIN-1. GWIN-2. GW1N-2B. GW1NS-2. GW1NS-2C.
GWIN-4. GWI1N-4B. GW1INR-4. GWINR-4B. GWI1N-6. GW1N-9,
GWINR-9.GWI1NZ-1.GWINSR-2.GWINSR-2C.GW2A-18. GW2AR-18.
GW2A-55,

LHIER

1-16 ODDRC £&HItEE

CLK ——>
CLEAR ———>» Q0
DI —> ODDRC ’

D0 —> ——> Q1
TX —»
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Port /48
Z= 1-16 Port 1+48
Port Name I/O Description
DO Input Data Input
D1 Input Data Input
TX Input Data Input
CLK Input Clock Input
CLEAR Input Asynchronous Clear Input
Data Output, to port | of output buffer or port DI
Qo Output of IODELAY
Tristate Enable Output, to port OEN of
e o tristate/inout buffer(Q0 connected)or dangling

ODDRC K& INIT Z% ODDRC ' Register #4614k«
R

Verilog #i4k:
ODDRC uut(
.Q0(Q0),
.Q1(Q1),
.DO(DO0),
.D1(D1),
TX(TX),
.CLK(CLK),
.CLEAR(CLEAR)
);
defparam uut.INIT=1"b0;
defparam uut. TXCLK_POL=1’b0;
Vhdl #il4k:
COMPONENT ODDRC
GENERIC (CONSTANT INIT:bit:='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;
CLEAR:IN std_logic
);

END COMPONENT;

uut:ODDRC
GENERIC MAP (INIT=>'0',

TXCLK_POL=>'0'

)

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

1.2.5 IDES4
[RIBNB

IDES4(1 to 4 Deserializer)y 1 AL HATHIN . 4 ALFFEATH0 H AR R 28

FTEpME: GWIN-1. GW1IN-2. GW1IN-2B. GW1NS-2. GW1NS-2C.
GW1N-4. GW1N-4B. GW1INR-4. GW1NR-4B. GW1N-6. GW1N-9,
GW1NR-9.GW1NZ-1.GW1NSR-2.GWI1NSR-2C.GW2A-18.GW2AR-18.

GW2A-55,
LHIER
1-17 IDES4 S04z E
D——>» —— QO
FCLK ——>| 01

PCLK———> IDES4

CALIB——> — > Q2
RESET —> — Q3

Port /T3

%% 1-17 Port 148
Port Name 1/0 Description
D Input Data Input, from port O of input buffer or

port DO of IODELAY

FCLK Input Fast Clock Input
PCLK Input Primary Clock Input
CALIB Input Calib Signal, adjust Output
RESET Input Asynchronous Reset Input
Q3~Q0 Output Data Output

PCLK &% f] FCLK 4 4ii3ks, Focik :]/2 Frew )

[RERIE
Verilog #il4k.:
IDES4 uut(
.Q0(Q0),
.Q1(Q1),
.Q2(Q2),
.Q3(Q3),




110B 1.2I10LOGIC

.D(D),
.FCLK(FCLK),
PCLK(PCLK),
.CALIB(CALIB),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut. LSREN ="true";

Vhdl #il4k:
COMPONENT IDES4
GENERIC (GSREN:string:="false";
LSREN:string:="true"
).

PORT(
QO0:0UT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
D:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
CALIB:IN std_logic;
RESET:IN std_logic
);

END COMPONENT;

uut:IDES4
GENERIC MAP (GSREN=>"false",

LSREN=>"true"

)

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

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

1.2.6 IDESS8
FEENE
IDES8(1 to 8 Deserializer)’y 1 Az #4788 AL 4740 H HIfiR Ef 25
YRR GWIN-1. GW1N-2. GWIN-2B. GW1NS-2. GW1NS-2C.
GW1N-4. GW1N-4B. GWINR-4. GW1NR-4B. GW1N-6. GW1N-9.
GW1NR-9.GW1NZ-1.GW1NSR-2.GW1NSR-2C.GW2A-18.GW2AR-18.
GW2A-55.
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ZiER
1-18 IDES8 S5#94EE
—>» Q0
D ——» > Q1
FCLK — > — 85
>
PCLK = DES8 |, 4
CALIB ——» - » Q5
RESET —» —» Q6
> Q7
Port 1148
%% 1-18 Port 148
Port Name 1/0 Description
D Inout Data Input, from port O of input buffer or port
P DO of IODELAY
FCLK Input Fast Clock Input
PCLK Input Primary Clock Input
CALIB Input Calib Signal Input
RESET Input Asynchronous Reset Input
Q7~Q0 Output Data Output

PCLK % H1 FCLK 4> 4351, focue =4 frex )
[FEBIL

Verilog #l4t.:
IDES8 uut(
.Q0(QO),
.Q1(Q1),
.Q2(Q2),
.Q3(Q3),
.Q4(Q4),
.Q5(Q5),
.Q6(Q6),
Q7(Q7),
.D(D),
.FCLK(FCLK),
.PCLK(PCLK),
.CALIB(CALIB),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut. LSREN ="true";
Vhdl #l4k:
COMPONENT IDES8
GENERIC (GSREN:string:="false";
LSREN:string:="true"
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)i

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;

uut:IDES8
GENERIC MAP (GSREN=>"false",

LSREN=>"true"

)

PORT MAP (
Q0=>Q0,
Q1=>Q1,
Q2=>Q2,
Q3=>Q3,
Q4=>Q4,
Q5=>Q5,
Q6=>Q5,
Q7=>Q7,
D=>D,
FCLK=>FCLK,
PCLK=>PCLK,
CALIB=>CALIB,
RESET=>RESET

1.2.7 IDES10
RENR
IDES10(1 to 10 Deserializer) }y 1 37 #4741 N+ 10 £ H47 %0 H 0 fidt 5 2%
TR GWIN-1. GW1N-2. GWIN-2B. GW1NS-2. GW1NS-2C.
GW1N-4. GW1N-4B. GW1INR-4. GW1NR-4B. GW1N-6. GW1N-9.
GW1NR-9.GW1NZ-1.GW1NSR-2.GW1NSR-2C.GW?2A-18.GW2AR-18.
GW2A-55.
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SEHEE
1-19 IDES10 Z#4EE
——>»Q0
——» Q1
D—> Q2
FCLK ——>| ——>»Q3
PCLK——>» IDES10 =~ »Q4
——>» Q5
CALIB > 06
RESET ——> Q7
——>»Q8
——>» Q9
Port 1+43
% 1-19 Port +48
Port Name I/O Description
D Inout Data Input, from port O of input buffer or
P port DO of IODELAY
FCLK Input Fast Clock Input
PCLK Input Primary Clock Input
CALIB Input Calib Signal
RESET Input Asynchronous Reset Input
Q9~Q0 Output Data Output

PCLK it FCLK 4043578,  fok :]/5 P
FEigfle

Verilog #i4k:
IDES10 uut(
.Q0(QO),
.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:

SUG283-1.6 25(246)




110B 1.2I10LOGIC

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

END COMPONENT;

uut:IDES10
GENERIC MAP (GSREN=>"false",

LSREN=>"true"

)

PORT MAP (
Q0=>QO,
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

1.2.8 IVIDEO
[RIBN4B

IVIDEO(1 to 7 Deserializer)y 1 7 B ATHIAN 7 L7 FHAT ¥ (I ff R 4%
TR GWIN-1. GW1N-2. GW1N-2B. GW1NS-2. GW1NS-2C.
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GWIN-4. GW1N-4B. GWINR-4. GW1NR-4B. GWIN-6. GWI1N-9,
GWINR-9.GWI1NZ-1.GWINSR-2.GW1NSR-2C.GW2A-18.GW2AR-18.

GW2A-55,
LEHIERE
& 1-20 IVIDEO £E#JEE
—— QO
D —> ——> Q1
PCLK —>» IVIDEO | — @3
CALIB —> > Q4
RESET —> > 05
Port 1148
Z= 1-20 Port 1+48
Port Name /0 Description
D Inout Data Input, from port O of input buffer or port DO
P of IODELAY
FCLK Input Fast Clock Input
PCLK Input Primary Clock Input
CALIB Input Calib Signal Input
RESET Input Asynchronous Reset Input
Q6~Q0 Output Data Output

PCLK % B FCLK 434 &, Foci =1/35 feeik .
[FiEHE

Verilog #ilfk:
IVIDEO uut(
.Q0(QO),
Q1(Q1),
.Q2(Q2),
.Q3(Q3),
.Q4(Q4),
.Q5(Q5),
.Q6(Q6),
.D(D),
.FCLK(FCLK),
.PCLK(PCLK),
.CALIB(CALIB),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut. LSREN ="true";

vhdl #4k.:
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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
GENERIC MAP (GSREN=>"false",

LSREN=>"true"

)

PORT MAP (
Q0=>QO,
Q1=>Ql,
Q2=>Q2,
Q3=>Q3,
Q4=>Q4,
Q5=>Q5,
Q6=>Q6,
D=>D,
FCLK=>FCLK,
PCLK=>PCLK,
CALIB=>CALIB,
RESET=>RESET
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1.2.9 IDES16
RiENLE
IDES16(1 to 16 Deserializer) iy 1 i 524751\« 16 £7 F- 4750 H #5325
YHEEeE: GWINS-2. GW1INS-2C. GW1IN-6. GW1N-9. GW1NR-9.
GW1NSR-2. GW1NSR-2C.
HHiERE

1-21 IDES16 ZEHIHEE

—— QO
—— Q1
— Q2
— Q3
——> Q4
— Q5
D—>
——> Q6
FCLK ——>|
—— Q7
PCLK——>»| IDES16
——> Q8
CALIB——>|
— Q9
RESET—>
——> Q10
—— Q11
—— Q12
—— Q13
—— Q14
—— Q15
Port /T3
= 1-21 Port T48
Port Name /0 Description
D Inout Data Input, from port O of input buffer or
P port DO of IODELAY
FCLK Input Fast Clock Input
PCLK Input Primary Clock Input
CALIB Input Calib Signal
RESET Input Asynchronous Reset Input
Q15~Q0 Output Data Output

PCLK ji#%# B FCLK /M358,  fook =]/8 Feowk -

REGE
Verilog #l4t.:
IDES16 uut(
.Q0(Q0),
.Q1(Q1),
.Q2(Q2),
.Q3(Q3),
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.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 #il4k:
COMPONENT IDES16
GENERIC (GSREN:string:="false";
LSREN:string:="true"
);
PORT(
QO:0UT std_logic;
Q1:0UT std_logic;
Q2:0UT std_logic;
Q3:0UT std_logic;
Q4:0UT std_logic;
Q5:0UT std_logic;
Q6:0UT std_logic;
Q7:0UT std_logic;
Q8:0UT std_logic;
Q9:0UT std_logic;
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
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GENERIC MAP (GSREN=>"false",
LSREN=>"true"
)

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

1.2.10 OSER4
[FiEN 4R

OSERA4(4 to 1 Serializer)y 4 £ FEATHIAN . 1 A7 B ATHIH IR 4028
YEpME: GWIN-1. GW1IN-2. GW1IN-2B. GW1NS-2. GW1NS-2C.
GW1N-4. GW1N-4B. GW1INR-4. GW1NR-4B. GW1N-6. GW1N-9.
GW1NR-9.GW1NZ-1.GW1NSR-2.GW1NSR-2C.GW2A-18.GW2AR-18.
GW2A-55,
HHiEHE

1-22 OSER4 Z5#a1EE

D3~D0 ———
TX1~TX0 c——— - Q0
FCLK —>» OSER4
PCLK —» > Q1
RESET — >
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Port /48
= 1-22 Port 1+48
Port name I/O Description
D3~DO0 Input Data Input
TX1~TX0 Input Data Input
FCLK Input Fast Clock Input
PCLK Input Primary Clock Input
RESET Input Asynchronous Reset Input
Data Output, to port | of output buffer or port DI
QO Output of IODELAY
Tristate Enable Output, to port OEN of
e o tristate/inout buffer(Q0 connected)or dangling
s Al I\ 48 fPCLK :]/2 fFCLK
PCLK il t FCLK 44l 3815, o
[REFIE
Verilog #i4k:
OSER4 uut(
.Q0(QO),
.Q1(Q1),
.DO(D0),
.D1(D1),
.D2(D2),
.D3(D3),
.TXO(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 #il4k:
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;
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D3:IN std_logic;
TXO:IN std_logic;
TX1:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:OSER4
GENERIC MAP (GSREN=>"false",
LSREN=>"true",
HWL=>"false",
TXCLK_POL=>'0'
)
PORT MAP (
Q0=>QO0,
Q1=>Q1,
D0=>D0,
D1=>D1,
D2=>D2,
D3=>D3,
TX0=>TXO0,
TX1=>TX1,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET

1.2.11 OSERS
RENER
OSERS8(8 to 1 Serializer)Jy 8 iz IfATHIA 1 A7 AT 4 I R AL 2%
TEFEE: GWIN-1. GWIN-2. GW1N-2B. GW1NS-2. GW1NS-2C.
GWI1N-4. GWI1IN-4B. GWINR-4. GWINR-4B. GW1N-6. GW1N-9.
GWI1NR-9.GW1NZ-1.GW1NSR-2.GW1NSR-2C.GW2A-18.GW2AR-18.
GW2A-55.
LEHER

1-23 OSERS Z5#1EE

D7~D0 ———
TX3~TX0 = > Q0
FCLK — » OSERS
PCLK —» >l
RESET — »
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Port /48
= 1-23 Port 1+48
Port name I/O Description
D7~DO0O Input Data Input
TX3~TX0 Input Data Input
FCLK Input Fast Clock Input
PCLK Input Primary Clock Input
RESET Input Asynchronous Reset Input
Data Output, to port | of output buffer or port
Qo Output DI of IODELAY
Tristate Enable Output, to port OEN of
Q1 Output tristate/inout buffer(QO0 connected)or
dangling

PCLK i#% B FCLK 49 5k, fPCLK :]/4 fFCLK )
[FEBIL

Verilog #4t.:
OSERS8 uut(
.Q0(Q0),
Q1(Q1),
.DO(DO0),
.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 OSERS8
GENERIC (GSREN:string:="false";
LSREN:string:="true";
HWL:string:="false";
TXCLK_POL:bit:='0’
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)i
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=>Q0,
Q1=>Q1,
D0=>DO0,
D1=>D1,
D2=>D2,
D3=>D3,
D4=>D4,
D5=>D5,
D6=>D6,
D7=>D7,
TX0=>TXO,
TX1=>TX1,
TX2=>TX2,
TX3=>TX3,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET
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1.2.12 OSER10
[RiENT4A
OSER10(10 to 1 Serializer)’y 10 Az 3478 1 AR ATHIHE B LR
SCFFERPE: GWIN-1. GWIN-2. GW1N-2B. GW1NS-2. GW1NS-2C.
GWIN-4. GWI1N-4B. GWI1INR-4. GWI1INR-4B. GWI1N-6. GW1N-9,
GWINR-9.GWI1NZ-1.GWINSR-2.GWINSR-2C.GW2A-18. GW2AR-18.
GW2A-55,
LHER
& 1-24 OSER10 £5#94E
D9~D0 ———
FCLK —»
OSER10 ——» Q
PCLK ——»|
RESET — >
Port /143
= 1-24 Port 1+48
Port name /0 Description
D9~DO0 Input Data Input
FCLK Input Fast Clock Input
PCLK Input Primary Clock Input
RESET Input Asynchronous Reset Input
Data Output, to port | of output buffer or
Q el port DI of IODELAY
S Al \ 48 fPCLK :]/5 fFCLK
PCLK &% H FCLK 4 4ilifi {5k, o
[REGIHE
Verilog #i4k:
OSER10 uut(
Q(Q),
.DO(D0),
.D1(D1),
.D2(D2),
.D3(D3),
.D4(D4),
.D5(D5),
.D6(D6),
.D7(D7),
.D8(D8),
.D9(D9),
.PCLK(PCLK),
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.FCLK(FCLK),
.RESET(RESET)
);
defparam uut. GSREN="false";
defparam uut. LSREN ="true";
Vhdl 4k
COMPONENT OSER10
GENERIC (GSREN:string:="false";
LSREN:string:="true"
).

PORT(
Q:OUT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
D3:IN std_logic;
D4:IN std_logic;
D5:IN std_logic;
D6:IN std_logic;
D7:IN std_logic;
D8:IN std_logic;
D9:IN std_logic;
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,
DO0=>D0,
D1=>D1,
D2=>D2,
D3=>Dg3,
D4=>D4,
D5=>D5,
D6=>D6,
D7=>D7,
D8=>D8,
D9=>D9,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET
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1.2.13 OVIDEO
[RiENT4A
OVIDEO(7 to 1 Serializer) A 7 fi 4TI 1 A7 H 4750 H 09 H 4k 48
SCFFERPE: GWIN-1. GWIN-2. GW1N-2B. GW1NS-2. GW1NS-2C.
GWIN-4. GWI1N-4B. GWI1INR-4. GWI1INR-4B. GWI1N-6. GW1N-9,
GWINR-9.GWI1NZ-1.GWINSR-2.GWINSR-2C.GW2A-18. GW2AR-18.
GW2A-55,
LHER
& 1-25 OVIDEO Z5#34E %]
D6~D0 ——)
FCLK ——>|
OVIDEO |—— Q
PCLK ——>
RESET ——>
Port /143
= 1-25 Port T48
Port name 1/0 Description
D6~DO0 Input Data Input
FCLK Input Fast Clock Input
PCLK Input Primary Clock Input
RESET Input Asynchronous Reset Input
Data Output, to port | of output
Q O buffer or port DI of IODELAY
PCLK i i FCLK 4iiifak, foce =135 freiy -
[REGIHE
Verilog #ilfk:
OVIDEO uut(
.Q(Q),
.DO(D0),
.D1(D1),
.D2(D2),
.D3(D3),
.D4(D4),
.D5(D5),
.D6(D6),
.PCLK(PCLK),
.FCLK(FCLK),
.RESET(RESET)
);
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defparam uut. GSREN="false";
defparam uut. LSREN ="true";
Vhdl #il4k:
COMPONENT OVIDEO
GENERIC (GSREN:string:="false";
LSREN:string:="true"
).

PORT(
Q:OUT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
D3:IN std_logic;
D4:IN std_logic;
D5:IN std_logic;
D6:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
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=>DS6,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET

1.2.14 OSER16
[FiEN AR

OSER16(16 to 1 Serializer)y 16 A7 47N 1 A B THH AL 2%,
TR GWINS-2. GWINS-2C. GW1N-6. GW1N-9. GW1NR-9.
GWI1NSR-2. GW1NSR-2C.
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SHER
1-26 OSER16 LH1EE

D15~-D0 ——=)

FCLK ——>
OSER16 —> Q
PCLK —

RESET —>

Port /148

< 1-26 Port /T4
Port name I/O Description
D15~D0 Input Data Input
FCLK Input Fast Clock Input
PCLK Input Primary Clock Input
RESET Input Asynchronous Reset Input

Data Output, to port I of output buffer or

Q ol port DI of IODELAY

PCLK it FCLK 4Mfiimifaak, ook :]/8 feowk -
FiEfe

Verilog #il4k:

OSER16 uut(
.Q(Q),
.DO(DO),
.D1(D1),
D2(D2),
.D3(D3),
.D4(D4),
.D5(D5),
.D6(D6),
.D7(D7),
.D8(D8),
.D9(DY),
.D10(D10),
D11(D11),
.D12(D12),
'D13(D13),
.D14(D14),
.D15(D15),
PCLK(PCLK),
FCLK(FCLK),
RESET(RESET)
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defparam uut. GSREN="false";
defparam uut. LSREN ="true";

Vhdl #il4k:
COMPONENT OSER16
GENERIC (GSREN:string:="false";
LSREN:string:="true"
).

PORT(
Q:OUT std_logic;
DO:IN std_logic;
D1:IN std_logic;
D2:IN std_logic;
D3:IN std_logic;
D4:IN std_logic;
D5:IN std_logic;
D6:IN std_logic;
D7:IN std_logic;
D8:IN std_logic;
D9:IN std_logic;
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,
DO0=>D0,
D1=>D1,
D2=>D2,
D3=>Dg3,
D4=>D4,
D5=>D5,
D6=>D6,
D7=>D7,
D8=>D8§,
D9=>D9,
D10=>D10,
D11=>D11,
D12=>D12,
D13=>D13,
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D14=>D14,
D15=>D15,
FCLK=>FCLK,
PCLK=>PCLK,
RESET=>RESET

1.2.15 IDDR_MEM

SUG283-1.6

JRIBNTA

IDDR_MEM(Dual Data Rate Input with Memory), SZHi7 memory HIXX
EHPEEZR M\ . IDDR_MEM T2t 4 DQS fiif], Hr, ICLK ##: DQS
(% 55 DQSR90, H AR ICLK K 4P is ks #dEi% N\ IDDR_MEM;
WADDR([2:0]i## DQS K4 i {55 WPOINT; RADDR[2:0]i%#2 DQS
{55 RPOINT.,

YR GW2A-18. GW2AR-18. GW2A-55.

LEHER

1-27 IDDR_MEM %#31EE
D——>»

ICLK——>
PCLK——> ——> Q0

WADDR—/—»  |IDDR_MEM
3

RADD R—/3—>

RESET—>

Port /T3
%% 1-27 Port T'48
Port Name 1/0 Description
D Input Data Input, from port O of input buffer or port
DO of IODELAY

ICLK Input Clock Input , from DQSR90 port of DQS
PCLK Input Primary Clock Input
WADDR[2:0] Input Write Address, from port WPOINT of DQS
RADDRJ[2:0] Input Read Address, from port RPOINT of DQS
RESET Input Asynchronous Reset Input
Q1~Q0 Output Data Output

PCLK il ICLK H%i 2y ok = fiow
PCLK Al ICLK Z [AJf#7E— € BIAHAL R R, PR HE DQS () DLLSTEP i
fff B AR R R
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[RiEBIE

Verilog B4k
IDDR_MEM iddr_mem_inst(
.Q0(q0),
Q1(q1),
.D(d),
ICLK (iclk),
.PCLK(pclk),
.WADDR(waddr[2:0]),
.RADDR(raddr[2:0]),
.RESET(reset)
);
defparam uut. GSREN="false";
defparam uut. LSREN ="true";
Vhdl #il4k:
COMPONENT IDDR_MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true"
).

PORT(
QO0:0UT std_logic;
Q1:0UT std_logic;
D:IN std_logic;
ICLK:IN std_logic;
PCLK:IN std_logic;
WADDRI: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,

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

1.2.16 ODDR_MEM
[RIBN4B

ODDR_MEM(Dual Data Rate Output with Memory), SZEL## memory
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RIS H ik 4 . 5 ODDR A7, ODDR_MEM 750 & DQS fli H,
TCLK i#$#2 DQS K%t {55 DQSWO0 5 DQSW270, HRHE TCLK fH &
WK £ . ODDR_MEM #irih
S FRERfE: GW2A-18. GW2AR-18. GW2A-55.
LHIER
1-28 ODDR_MEM Z#J4E &
D1~D0
X —» > Qo
TCLK ——» ODDR_MEM o1
PCLK ——>
RESET —— >
Port 1+43
= 1-28 Port T43
Port Name /0 Description
D1~DO0 Input Data Input
X Input Data Input
TCLK Input gl((?)gk Input, from port DQSWO0 or DQSW270 of
PCLK Input Primary Clock Input
RESET Input Asynchronous Reset Input
Data Output, to port | of output buffer or port DI of
Qo Output | |opELAY
Tristate Enable Output, to port OEN of tristate/inout
Q1 ol buffer(Q0 connected)or dangling
PCLK il TCLK M R y: ok = freuc
PCLK Il TCLK Z [HAFAE—E IAHAL K R, FIHR#E DQS ) DLLSTEP
B WSTEP {E#fi 2 % AHA R R
[REGIHE
Verilog #l4t.:
ODDR_MEM oddr_mem_inst(
.Q0(q0),
.Q1(ql),
.DO(d0),
.D1(d1),
TX(tX),
.TCLK(tclk),
.PCLK(pclk),
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.RESET (reset)
);
defparam uut. GSREN="false";
defparam uut. LSREN ="true";
defparam uut. TCLK_SOURCE ="DQSW";
defparam uut. TXCLK_POL=1'b0;

Vhdl #il4k:

COMPONENT ODDR_MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true";
TXCLK_POL:bit:='0";
TCLK_SOURCE:string:="DQSW"
);
PORT(
QO0:0UT std_logic;
Q1:0UT std_logic;
DO:IN std_logic;
D1:IN std_logic;
TX:IN std_logic;
TCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:ODDR_MEM
GENERIC MAP (GSREN=>"false",
LSREN=>"true",
TXCLK_POL=>'0',
TCLK_SOURCE=>"DQSW"
)
PORT MAP (
Q0=>q0,
Ql=>ql,
D0=>dO0,
D1=>d1,
TX=>tx,
TCLK=>tclk,
PCLK=>pclk,
RESET=>reset

1.2.17 IDES4_MEM

SUG283-1.6

[RiBNT R

IDES4_MEM(4 to 1 Deserializer with Memory) TifEEINRERT 1:4 I

By at, WSzl A A EATE 4 (19847, 5 IDES4 AN, IDES4_MEM 75 E
4 DQS f#i [, Hrh, ICLK ##: DQS %55 DQSR90, HR#E ICLK
R B K B %\ IDES4_MEM; WADDR[2:0)i%4; DQS M55
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WPOINT; RADDR[2:0]i%#: DQS 415 5 RPOINT.
THERE: GW2A-18. GW2AR-18. GW2A-55,
LEHER

[&] 1-29 IDES4 MEM Z#3iEE

D —»
ICLK ———>
FCLK ——»
PCLK ——
IDES4_MEM > Q2
WADDR ——/—>|
RADDR —/3—>

CALIB —

RESET —

Port /+43
= 1-29 Port +43

Port Name 1/0 Description

D Input Data Input, from port O of input buffer or port
DO of IODELAY

ICLK Input Clock Input , from DQSR90 port of DQS

FCLK Input Fast Clock Input

PCLK Input Primary Clock Input

WADDR[2:0] Input Write Address, from port WPOINT of DQS

RADDRJ2:0] Input Read Address, from port RPOINT of DQS

CALIB Input Calib Signal Input

RESET Input Asynchronous Reset Input

Q3~Q0 Output Data Output

PCLK. FCLK il ICLK fiyie Xz, rox =Y2feee =Y2Mc
FCLK Al ICLK ZIAIfEAE— € IIAHAL G &R, AIHR4E DQS 1) DLLSTEP f&
W AHAL R 2R
[FigHlE

Verilog #l4t.:
IDES4_MEM ides4_mem_inst(

.Q0(q0),
.Q1(ql),
.Q2(q2),
.Q3(g3),
.D(d),
ICLK(iclk),
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.FCLK(fclk),
.PCLK(pclK),
.WADDR(waddr[2:0]),
.RADDR(raddr[2:0]),
.CALIB(calib),
.RESET(reset)

).

defparam uut. GSREN="false";

defparam uut. LSREN ="true";

Vhdl 4k

COMPONENT IDES4_MEM

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

PORT(

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);
RADDRI:IN std_logic_vector(2 downto 0);
CALIB:IN std_logic;
RESET:IN std_logic

END COMPONENT;
uut:IDES4_MEM

)
PORT MAP (

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

Q0=>q0,
Q1=>q1,
Q2=>q2,
Q3=>03,

D=>d,
ICLK=>iclk,
FCLK=>fclk,
PCLK=>pclk,
WADDR=>waddr,
RADDR=>raddr,
CALIB=>calib,
RESET=>reset
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1.2.18 OSER4_MEM
[RiB4B

OSER4_MEM(4 to 1 Serializer with Memory) /£ IIRER) 4:1 I %
Hedg, AT 4 ALHFATH: LA AT . 5 OSER4 AN, OSER4_MEM 7% 2T
% DQS f# [, TCLK i%$#: DQS K% {5 5 DQSWO0 5t DQSW270, HR#E
TCLK Il By £ ) OSER4A_MEM #iH .

YA GW2A-18. GW2AR-18. GW2A-55.

LEHERE

& 1-30 OSER4_MEM ZH9EE

D3~D0 —————

TX1~TX0

TCLK ——» > Qo0

OSER4_MEM
FCLK — » - »0Q1

PCLK —— >

RESET ——»

Port /+43
Z= 1-30 Port /+48

Port Name 110 Description

D3~DO0 Input Data Input

TX1~TXO0 Input Data Input

TCLK Input Clock Input, from port DQSWO0 or DQSW270 of
DQS

FCLK Input Fast Clock Input

PCLK Input Primary Clock Input

RESET Input Asynchronous Reset Input
Data Output, to port | of output buffer or port DI of

Qo Output | |opELAY
Tristate Enable Output, to port OEN of

e S tristate/inout buffer(Q0 connected)or dangling

PCLK. FCLK F1 TCLK B 2N : fecuc =Y2 fra =Y2 e .
FCLK 1 TCLK Z [AIAFAE — € WAL X &R, FIHR4E DQS [ DLLSTEP {8
1 WSTEP {E# & ZAHA K R -
&G
Verilog B4t
OSER4_MEM oser4_mem_inst(
.Q0(q0),
.Q1(ql),
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.D0O(dO0),
.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 #il4k:
COMPONENT OSER4_MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true";
HWL.:string:="false";
TXCLK_POL:bit:='0";
TCLK_SOURCE:string:="DQSW"
)i
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;
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,
Ql=>ql,
D0=>dO0,
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D1=>d1,
D2=>d2,
D3=>d3,
TX0=>tx0,
TX1=>tx1,
TCLK=>tclk,
FCLK=>fclk,
PCLK=>pclk,
RESET=>reset

1.2.19 IDES8_MEM
[RIBNB

IDES8_MEM(8 to 1 Deserializer with Memory) i 7E6i ThRERT 1:8 & 3F:
g, ATl 1 ALERATE: 8 1 9F4T. 5 IDES8 AN, IDES8 MEM 75 it
4 DQS 1, Hr, ICLK #$#: DQS K% {55 DQSR90, HRE#E ICLK
(R ER YRR £ 8 26\ IDES8_MEM; WADDR[2:0]i%#: DQS HifiHif5 5
WPOINT; RADDR[2:0]i&#: DQS % iH {55 RPOINT.

YR GW2A-18. GW2AR-18. GW2A-55.

LEHER

1-31 IDES8_MEM ZE#34E &

D —»
ICLK ———> ——— QO
— Q1

FCLK ——
— Q2
PCLK ———> > Q3
IDES8_MEM > Q4

WADDR ——/—>
3 — Q5
RADDR ——/—> > 06
3 07

CALIB —>

RESET —>
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Port T8
Z= 1-31 Port 1+48

Port Name 1/0 Description

D Input Data Input, from port O of input buffer or port
DO of IODELAY

ICLK Input Clock Input , from DQSR90 port of DQS

FCLK Input Fast Clock Input

PCLK Input Primary Clock Input

WADDR[2:0] Input Write Address, from port WPOINT of DQS

RADDRJ2:0] Input Read Address, from port RPOINT of DQS

CALIB Input Calib Signal Input

RESET Input Asynchronous Reset Input

Q7~Q0 Output Data Output

PCLK. FCLK 1 ICLK [ 2N fecuc =Y4 frow =14 fiewe .
FCLK 1 ICLK Z [AJf71E— @ WARAL S R, AIHYE DQS 1) DLLSTEP {H
e ML R R
FEiEHIE

Verilog #i4k:
IDES8 MEM ides8 mem_inst(
.Q0(q0),
.Q1(q1),
Q2(q2),
.Q3(a3),
.Q4(q4),
.Q5(a5),
.Q6(q6),
.Q7(q7),
.D(d),
ICLK(iclk),
.FCLK(fclk),
.PCLK(pclk),
.WADDR(waddr[2:0]),
.RADDR(raddr[2:0]),
.CALIB(calib),
.RESET (reset)
);
defparam uut. GSREN="false";
defparam uut. LSREN ="true";
Vhdl 4.
COMPONENT IDES8 MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true"
).

PORT(
SUG283-1.6 51(246)




110B

1.2I10LOGIC

1.2.20 OSER8_MEM

SUG283-1.6

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;

ICLK:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;

WADDR:IN std_logic_vector(2 downto 0);
RADDRI:IN std_logic_vector(2 downto 0);
CALIB:IN std_logic;
RESET:IN std_logic

END COMPONENT;
uut:IDES8 MEM

[RiBNT R

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

PORT MAP (

Q0=>q0,
Ql=>q1,
Q2=>q2,
Q3=>q3,
Q4=>q4,
Q5=>(5,
Q6=>06,
Q7=>q7,

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

OSER8_MEM(8 to 1 Serializer with Memory) {7 TIRERT 8:1 Ff i %
Heds, WSEUL 8 AL HFATHE 1 A1HRAT. 5 OSER8 A A, OSER8_MEM ff # i
4 DQS ffifl, TCLK %% DQS ffirti {55 DQSWO 5 DQSW270, HiR#E

TCLK BB #hirt4 2t I OSER8_MEM it
gt GW2A-18. GW2AR-18. GW2A-55,
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SHER
1-32 OSER8_MEM ZEHIHEE

D7-DO0 —————

TX3~TX0 =———
— > QO

OSER8_MEM |, Q1

TCLK ———»

FCLK >

PCLK

RESET ’

Port 1+43
= 1-32 Port 1+48
Port Name 110 Description
D7~DO0O Input Data Input
TX3~TX0 Input Data Input
TCLK Input glé)gk Input, from port DQSWO0 or DQSW270 of
FCLK Input Fast Clock Input
PCLK Input Primary Clock Input
RESET Input Asynchronous Reset Input
Q0 Output Data Output
Q1 Output Data Output

PCLK. FCLK il TCLK {45 2 Ny fecuc =Y4 fra =4 e .
FCLK 1 TCLK Z [EJfAfE—E MAHAI K R, W HRYE DQS 1) DLLSTEP {H
1 WSTEP HfiEHN R R .
[REFIE

Verilog #ilfk:
OSER8_MEM oser8_mem_inst(
.Q0(q0),
.Q1(q1),
.D0O(dO0),
.D1(d1),
.D2(d2),
.D3(d3),
.D4 (d4),
.D5 (d5),
.D6 (d6),
.D7 (d7),
.TXO0 (tx0),
TX1 (tx1),
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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 #il4k:
COMPONENT OSER8_MEM
GENERIC (GSREN:string:="false";
LSREN:string:="true";
HWL:string:="false";
TXCLK_POL:bit:='0";
TCLK_SOURCE:string:="DQSW"
);
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;
TCLK:IN std_logic;
FCLK:IN std_logic;
PCLK:IN std_logic;
RESET:IN std_logic
);
END COMPONENT;
uut:OSER8_MEM
GENERIC MAP (GSREN=>"false",
LSREN=>"true",
HWL=>"false",
TXCLK_POL=>'0',
TCLK_SOURCE=>"DQSW"
)
PORT MAP (
Q0=>q0,
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Ql1l=>q1,
DO0=>d0,
D1=>d1,
D2=>d2,
D3=>d3,
D4=>d4,
D5=>d5,
D6=>d6,
D7=>d7,
TX0=>tx0,
TX1=>tx1,
TX2=>tx2,
TX3=>tx3,
TCLK=>tclk,
FCLK=>fclk,
PCLK=>pclk,

RESET=>reset

1.2.21 IODELAY
[RIEN4B

IODELAY (Input/Output delay)%i A\ fi i B, /& 10 B & 1 — 4

] G L0 AE I LG

TR GWIN-1. GW1N-2. GW1N-2B. GW1NS-2. GW1NS-2C.
GW1N-4. GWI1N-4B. GWINR-4. GWI1NR-4B. GW1N-6. GW1N-9.
GWI1NR-9.GW1NZ-1.GW1NSR-2.GW1NSR-2C.GW2A-18.GW2AR-18.

GW2A-55,
SHtEE

1-33 IODELAY ZHItEE

DI ——»
SDTAP ——»
SETN —— >

VALUE —— >

IODELAY

—» DO

— > DF
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Port /48
= 1-33 Port 1+48

Port Name I/1O Description

DI Input Data Input

SDTAP Input Control Delay Code’s Download

SETN Input Direction can be Selected to Decide Delay,
Increase or Decrease

VALUE Input Adjust Delay Value

DO Output Data Output

DE Output Margin test output flag for DELAY to indicate the
under-flow or over-flow

Attribute 7143

% 1-34 Attribute /148
Attribute Name | Allowed Values Default Description

C_STATIC DLY | 0~127 0 Delay Control

[FiEHIL

Verilog #l4t.:
IODELAY iodelay_inst(
.DO(dout),
.DF(df),
.DI(di),
.SDTAP(sdtap),
.SETN(setn),
.VALUE(value)
);
defparam iodelay_inst.C_STATIC_DLY=0;
Vhdl #l4k:
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,
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DF=>df,
DI=>di,
SDTAP=>sdtap,
SETN=>setn,
VALUE=>value
)i
1.2.22 IEM
[FENER

IEM(Input Edge Monitor)#ii N1 i I, J2& 10 BB F 1 — /N HURE AR
B, FOREUREHE 4, T8 A DDR #ixl.

TRFAE: GWIN-1. GWIN-2. GW1IN-2B. GW1NS-2. GW1NS-2C.
GWIN-4. GWI1N-4B. GWI1INR-4. GWINR-4B. GWI1N-6. GW1N-9,
GWINR-9.GWI1NZ-1.GWINSR-2.GWINSR-2C.GW2A-18. GW2AR-18.
GW2A-55,

LIER
1-34 IEM Z5H9EE
D ——»
CLK —— > — LAG
RESET — IEM — LEAD
MCLK ———>
Port 48

%% 1-35 Port M43
Port Name 1/0 Description
D Input Data Input
CLK Input Control Delay Code’s Download
RESET Input Direction can be Selected to Decide Delay,

Increase or Decrease
MCLK Input Adjust Delay Value
LAG Output Data Output
LEAD Output Margin test output flag for DELAY to indicate the
under-flow or over-flow
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Attribute 7143

= 1-36 Attribute 48

Attribute Name

Allowed Values

Default

Description

WINSIZE

SMALL,MIDSMALL,
MIDLARGE,
LARGE

SMALL

Delay Control

GSREN

false, true

false

Global reset

LSREN

false, true

true

Enable reset

[RIEGIE

Verilog B4k
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 #il4k:
COMPONENT IEM
GENERIC (WINSIZE:string:="SMALL";
GSREN:string:="false";
LSREN:string:="true"

)i
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:IEM

GENERIC MAP (WINSIZE=>"SMALL",
GSREN=>"false",
LSREN=>"true"
)
PORT MAP (

LAG=>lag,

LEAD=>lead,

D=>d,

CLK=>clk,

MCLK=>mclk,
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RESET=>reset
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2w

Al fit B 1% %5 ¥ 55 CLU(Configurable Logic Unit) /2 FPGA 77 i it 3
AT, B CLU H YN AT AL E DyEEHS 73 CLS(Configurable Logic Section)
Al—ANA] i B 484k 5.t CRU(Configurable Routing Unit)Z %, CLU )45 #)
NEEWE 2-1 Fros. HAAECE )RR nI L B AR LUT. 2 AR
PTG ALU FI3F (73 REG. CLU AT 528l MUX/LUT/ALU/FF/LATCH
G DIRE .

2-1 CLU &t EE

CLu

LUT
LUT CLS3
LuT || REG CLS?
LUT || REG
CRU
LuT || REG
LUT || REG CcLs1

LUT || REG | | ciso
LUT || REG

21 LUT
IONEIRR LUT, %A LUT 458494 LUT1. LUT2. LUT3. LUT4,
X BIAE T B4R R fa AN AL 5 A ]
YAt GWIN-1. GW1IN-2. GW1N-2B. GW1NS-2. GW1NS-2C.
GW1N-4. GW1N-4B. GW1INR-4. GW1NR-4B. GW1N-6. GW1N-9.
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GWINR-9.GWI1NZ-1.GWI1INSR-2.GWINSR-2C.GWZ2A-18.GW2AR-18.
GW2A-55,

2.1.1LUT1
RN

LUT1(1-input Look-up Table) & 3 A & {7 5 (1) —Ff, &5 F TS oh 2%

A . LUTL N 1 AN &EdR %K, Eid parameter 25 INIT IWME )5, R
o N ) b b 2 R B O B IR 4 R
ZHER

& 2-2 LUT1 &#31EE

10 ——» LUT1 —» F

Port 1143

% 2-1 Port T8
Port Name I/O Description
10 Input Data Input
F Output Data Output

Attribute 7143

= 2-2 Attribute /143
Attribute Name | Allowed Values Default Description
INIT 2’h0~2’h3 2’h0 Initial value for LUT1

R{E*®

+*2-3 HER
Input(10) Output(F)
0 INIT[O]
1 INIT[1]

[RiEBIL

Verilog k.
LUT1 instName (
10(10),
F(F)
);
defparam instName.INIT=2’h1;
Vvhdl #ifk:
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COMPONENT LUT1
GENERIC (INIT:bit_vector:=X"0");

PORT(
F:OUT std_logic;
10:IN std_logic
)i
END COMPONENT;
uut:LUT1
GENERIC MAP(INIT=>X"0")
PORT MAP (
F=>F,
10=>10
)i
2.1.2 LUT2
[REN4A
LUT2(2-input Look-up Table) & 2 i A& $3K , it parameter 25 INIT
MRAMEJG > AR N T M hak A 6T . [ 504 5 Hh 4
LIER
2-3 LUT2 &#1EE
10—
Lut2 > F
e ——
Port /T3
2= 2-4 Port T 48
Port Name I/O Description
10 Input Data Input
11 Input Data Input
F Output Data Output
Attribute 7143
& 2-5 Attribute /143
Attribute Name | Allowed Values | Default Description
INIT 4’h0~4’hf 4’h0 Initial value for LUT2
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H{EsR
& 2-6 AEE
Input(l1) Input(10) Output(F)
0 0 INIT[O]
0 1 INIT[1]
1 0 INIT[2]
1 1 INIT[3]
[RiEHIE
Verilog B4k
LUTZ2 instName (
10(10),
11(12),
F(F)
);
defparam instName.INIT=4’h1;
vhdl 4.

COMPONENT LUT2
GENERIC (INIT:bit_vector:=X"0");

PORT(
F:OUT std_logic;
10:IN std_logic;
I1:IN std_logic
);
END COMPONENT;
uut:LUT?2
GENERIC MAP(INIT=>X"0")
PORT MAP (
F=>F,
10=>10,
11=>11
);
21.3 LUT3
BB

LUT3(3-input Look-up Table)y 3 ¥ A\ &K , it parameter 45 INIT

MRAIE S, AR A N B0 Lk 255 0 7 P 54 - 1 45 5
SRHIHE

2-4 LUT3 Z5H94EE

0 ——”>

11— — > F
LUT3

2 —»>
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SUG283-1.6

Port /148
F 2-7 Port 1T 48
Port Name I/O Description
10 Input Data Input
11 Input Data Input
12 Input Data Input
F Output Data Output
Attribute 7148
& 2-8 Attribute /148
Attribute Name Allowed Values | Default Description
INIT 8’h00~8'hff 8’h00 Initial value for LUT3
HER
* 29 HER
Input(12) Input(l1) Input(10) Output(F)
0 0 0 INIT[O]
0 0 1 INIT[1]
0 1 0 INIT[2]
0 1 1 INIT[3]
1 0 0 INIT[4]
1 0 1 INIT[5]
1 1 0 INIT[6]
1 1 1 INIT[7]
[FEBIE
Verilog B4k
LUT3 instName (
10(10),
11(12),
12(12),
F(F)

);

defparam instName.INIT=8'h10;

Vvhdl 4k

COMPONENT LUT3

GENERIC (INIT:bit_vector:=X"00");

PORT(

F:OUT std_logic;
10:IN std_logic;
I1:IN std_logic;

12:IN std_logic
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214 LUT4

SUG283-1.6

);

END COMPONENT;

uut:LUT3

GENERIC MAP(INIT=>X"00")
PORT MAP (

JRIBNTA

F=>F,
10=>10,
11=>I1,
12=>12

LUT4(4-input Look-up Table) iy 4 ¥ A\ &K , i1 parameter 45 INIT
MR G, AR N I Mk 2 6T 7 () 08 I 4 H 45 R

SEHEE
2-5 LUT4 Z&9tEE
10 ———>
n—>
2 . Luta ——>F
3 ——>
Port /43
%% 2-10 Port T48
Port Name I/O Description
10 Input Data Input
11 Input Data Input
12 Input Data Input
13 Input Data Input
F Output Data Output
Attribute 7743
& 2-11 Attribute /145
Attribute Name | Allowed Values Default Description

INIT

16’h0000~16’hffff | 16’h0000

Initial value for LUT4
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RE®
F2-12 HfER
Input(I3) Input(12) | Input(l1) Input(10) Output(F)
0 0 0 0 INIT[O]
0 0 0 1 INIT[1]
0 0 1 0 INIT[2]
0 0 1 1 INIT[3]
0 1 0 0 INIT[4]
0 1 0 1 INIT[5]
0 1 1 0 INIT[6]
0 1 1 1 INIT[7]
1 0 0 0 INIT[8]
1 0 0 1 INIT[9]
1 0 1 0 INIT[10]
1 0 1 1 INIT[11]
1 1 0 0 INIT[12]
1 1 0 1 INIT[13]
1 1 1 0 INIT[14]
1 1 1 1 INIT[15]
[RiERHIL
Verilog #i4k:
LUT4 instName (
10(10),
A1(12),
12(12),
13(13),
.F(F)
);
defparam instName.INIT=16’h1011;
Vhdl #il4k:

COMPONENT LUT4
GENERIC (INIT:bit_vector:=X"0000");
PORT(
F:OUT std_logic;
10:IN std_logic;
I1:IN std_logic;
12:IN std_logic;
I3:IN std_logic
);
END COMPONENT;
uut:LUT4
GENERIC MAP(INIT=>X"0000")
PORT MAP (
SUG283-1.6
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F=>F,
10=>10,
11=>I1,
12=>12,
13=>13
);
2.1.5 Wide LUT
RN

Wide LUT =Zidid LUT4 il MUX2 #9i& & LUT, = FPGA HijSCHF
R B LUT B MUX2 5 MUX2_LUT5/ MUX2_LUT6/ MUX2_LUT7/
MUX2_ LUTS.

A LUT 3 7 a0 R 5 LUTA FTMUX2_LUTS /] 414 28 LUTS,
PN A S LUTS A MUX2_LUT6 T4 &528l LUT6, W54 &2 Bl i)
LUT6 F1 MUX2_LUT7 R4 A S2E LUT7, PIANEASEILR LUT7 1
MUX2_LUT8 nJ4H A& 528 LUTS.

PL MUX2_LUTS5 Afl/r48 Wide LUT [

LEHERE
2-6 MUX2_LUT5 Z591EE]
10 ——»
L ——> Mux2_LuTs ©
SO ——>»
Port 148

= 2-13 Port 1T48
Port Name I/O Description
10 Input Data Input
11 Input Data Input
SO Input Select Signal Input
O Output Data Output
HER

#2-14 HER
Input(S0) Output(O)

0 10
1 11
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BRI
Verilog #lfk:
MUX2_LUTS instName (
.10(f0),
A11(f1),
.S0(i5),
.0(0)
);
LUT4 lut_0 (
10(i0),
11(i1),
12(i2),
13(i3),
F(f0)
);
defparam lut_0.INIT=16'h184A,;
LUT4 lut_1 (
10(i0),
11(i1),
12(i2),
13(i3),
F(f1)
);
defparam lut_1.INIT=16'h184A,;
Vhdl #il4k:
COMPONENT MUX2_LUT5
PORT(
O:0UT std_logic;
10:IN std_logic;
[1:IN std_logic;
SO:IN std_logic
);

END COMPONENT;
COMPONENT LUT4
PORT(
F:OUT std_logic;
10:IN std_logic;
[1:IN std_logic;
I2:IN std_logic;
I3:IN std_logic
)i
END COMPONENT;
uut0: MUX2_LUT5
PORT MAP (
O=>0,
10=>f0,
11=>f1,
S0=>i5
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uutl:LUT4
GENERIC MAP(INIT=>X"0000")
PORT MAP (
F=>f0,
10=>i0,
11=>i1,
12=>i2,
13=>i3
);
uut2:LUT4
GENERIC MAP(INIT=>X"0000")
PORT MAP (
F=>f1,
10=>i0,
11=>i1,
12=>i2,
13=>i3
);
2.2 MUX

MUX 2 Z B2 %%, A ZimA, s @ iEiR s 5 e b — B
PEAE RS . maRIETRE 218 1 M 4% 1 R 2 E 8.

Y HEEE: GWIN-1. GW1IN-2. GWIN-2B. GW1NS-2. GW1NS-2C.
GW1N-4. GW1N-4B. GW1INR-4. GW1NR-4B. GW1N-6. GW1N-9.
GW1NR-9.GW1NZ-1.GW1NSR-2.GW1NSR-2C.GW?2A-18.GW2AR-18.
GW2A-55.

2.2.1 MUX2
RENLE

MUX2(2-to-1 Multiplexer) & 2 i& 1 FIE H %, RIEIEFRES, WHAH
ANHEFEH P —AME R .
LEHER

2-7 MUX2 Z5H4EE

11— >
MUX2 ©
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Port f+48
= 2-15 Port 1+48

Port Name /0

Description

10 Input

Data Input

11 Input

Data Input

SO Input

Select Signal Input

O Output

Data Output

HER
= 2-16 H{EE

Input(S0)

Output(O)

0

10

1

11

[RiEfIL

Verilog Bifk.:
MUX2 instName (
10(10),
11(12),
.S0(S0),
.0(0)
);
Vhdl #ifk:
COMPONENT MUX2
PORT(
O:0UT std_logic;
10:IN std_logic;
I1:IN std_logic;
SO:IN std_logic
)i
END COMPONENT;
uut:MUX2
PORT MAP (
0=>0,
10=>10,
11=>I1,
S0=>S0

2.2.2 MUX4
[RIBN4B

MUX4(4-to-1 Multiplexer)& 4 i%& 1 112 E H 4y, REEFRES, MU
AN IR R —AME T
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HiiER
2-8 MUX4 ZEHHEE]
o ——>
11— >
2 —»
MUX4 ——>» 0
I3 ——»
sO —»
S1 ——»
Port 143
= 2-17 Port 1+48
Port Name 110 Description
10 Input Data Input
11 Input Data Input
12 Input Data Input
13 Input Data Input
SO Input Select Signal Input
S1 Input Select Signal Input
O Output Data Output
HER
£ 2-18 H{EER
Input(S1) Input(S0) Output(O)
0 0 10
0 1 11
1 0 12
1 1 13
REEGHE
Verilog itk
MUX4 instName (
10(10),
A1(11),
12(12),
A3(13),
.S0(S0),
.S1(S1),
.0(0)
);
vhdl #4k.:
COMPONENT MUX4
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PORT(
O:0UT std_logic;
[0:IN std_logic;
I1:IN std_logic;
[2:IN std_logic;
I3:IN std_logic;
SO:IN std_logic;
S1:IN std_logic
);
END COMPONENT;
uut:MUX4
PORT MAP (
0=>0,
10=>10,
11=>I1,
12=>12,
13=>13,
S0=>S0,
S1=>S1
)i
2.2.3 Wide MUX
EBNE

Wide MUX J&ifid MUX4 Fil MUX2 #)i & MUX, &z FPGA HEISZ
FERIMIE S Y MUX 1) MUX2 5 MUX2_MUX8/ MUX2_MUX16/
MUX2_MUX32.

B MUX FR3E 7 2R F . B MUX4 F1 MUX2_MUXS8 A 21 & 5281
MUX8, NS S2HLK) MUX8 Al MUX2_MUX16 A 44528 MUX16, #
AN A SEFLY MUX16 A1 MUX2_MUX32 A 2H-4 S2HL MUX32.

PL MUX2_MUX8 N fi4144 Wide MUX HI§FH
ZEEE

2-9 MUX2_MUXS Z#EE

10 —»

11 ——>» MUX2_MUX8 —>» O

SO ——»
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Port T8
= 2-19 Port 1+48
Port Name I/1O Description
10 Input Data Input
11 Input Data Input
SO Input Select Signal Input
@) Output Data Output
RE®R
+* 220 HfE®R
Input(S0) Output(O)
0 10
1 11
[REFIE
Verilog Bifk.:
MUX2_MUX8 instName (
.10(00),
11(01),
.S0(S2),
.0(0)
);
MUX4 mux_0 (
10(i0),
11(i1),
12(i2),
13(i3),
.S0(s0),
.S1(s1),
.0(00)
);
MUX4 mux_1 (
10(i4),
11(i5),
12(i6),
13(i7),
.S0(s0),
.S1(s1),
.0(01)
);
Vhdl #ifk:
COMPONENT MUX2_MUX8
PORT(
O:0UT std_logic;
10:IN std_logic;
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I1:IN std_logic;
SO:IN std_logic
);
END COMPONENT;
COMPONENT MUX4
PORT(
O:0UT std_logic;
[0:IN std_logic;
I1:IN std_logic;
[2:IN std_logic;
I3:IN std_logic;
SO:IN std_logic;
S1:IN std_logic
);
END COMPONENT;
uutl:MUX2_MUX8
PORT MAP (
0=>0,
10=>00,
11=>01,
S0=>S2
)i
uut2:MUX
PORT MAP (
0=>00,
10=>10,
11=>I1,
12=>12,
13=>13,
S0=>S0,
S1=>S1
)i
uut3:MUX4sss
PORT MAP (
O=>01,
10=>14,
11=>I5,
12=>16,
13=>17,
S0=>S0,
S1=>S1

2.3 ALU
FIiBN4E
ALU(2-input Arithmetic Logic Unit)2 fii NS ARZ#8oT, il T
ADD/SUB/ADDSUB %:1/jfE .,

TR GWIN-1. GW1N-2. GW1N-2B. GW1NS-2. GW1NS-2C.
GWI1N-4. GWI1N-4B. GW1NR-4. GW1NR-4B. GW1N-6. GW1N-9.
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GWINR-9.GWI1NZ-1.GWINSR-2.GWINSR-2C.GW2A-18. GW2AR-18.
GW2A-55. HAKIIREun 2-21 s,
& 2-21 ALU IhiE
TiH ik
ADD ka5
SUB s
ADDSUB ks H
CUP mit-Hds
CDN T Es
CUPCDN iyt e
GE KF e
NE AT LA
LE N R
MULT Pk An
SEE
2-10 ALU Z494EE]
0 ——>
11— ————>» SUM
ALU
I3 ——»
——>» COUT
CIN ——>
Port /43
= 2-22 Port 1T48
Port Name Input/Output Description
10 Input Data Input
11 Input Data Input
13 Input Data Input
CIN Input Carry Input
CouT Output Carry Output
SUM Output Data Output
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Attribute 9748
= 2-23 Attribute 48

Attribute Name | Allowed Values Default Description
Select the function of
arithmetic.
0:ADD;
1:SUB;
2:ADDSUB;

ALU_MODE 0123456789 |0 3:NE;

e 4:GE;
5.LE;
6:CUP;
7:CDN;
8:CUPCDN;
9:MULT

[RiEFIE
Verilog itk
ALU instName (
10(10),
11(12),
13(13),
.CIN(CIN),
.COUT(COUT),
.SUM(SUM)
);
defparam instName.ALU_MODE=1;
Vhdl 4.
COMPONENT ALU
GENERIC (ALU_MODE:integer:=0);
PORT(
COUT:OUT std_logic;
SUM:OUT std_logic;
10:IN std_logic;
I1:IN std_logic;
I3:IN std_logic;
CIN:IN std_logic
);
END COMPONENT;
uut:ALU
GENERIC MAP(ALU_MODE=>1)
PORT MAP (
COUT=>COUT,
SUM=>SUM,
10=>10,
11=>I1,
13=>13,
CIN=>CIN
)i
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24 FF

2.4.1 DFF

SUG283-1.6

fih 2 A B L R P 2R A 0, FPGA USRI I 3 22 40 vl i it
FF 45445281, ) FF 4 DFF. DFFE. DFFS. DFFSE %, HXHIET
BAr7 0 ik T T

FTERME: GWIN-1. GW1IN-2. GW1IN-2B. GW1NS-2. GW1NS-2C.
GW1N-4. GW1N-4B. GW1INR-4. GW1NR-4B. GW1N-6. GW1N-9.
GW1NR-9.GW1NZ-1.GW1NSR-2.GWI1NSR-2C.GW2A-18.GW2AR-18.
GW2A-55. 5 FF MHKIHRIES 20 4>, Wi 2-24 FiR.

% 2-24 5 FF HXHRIE
JRiE it
DFF D fil % 2%
DFFE 7 I BT RE D il A%
DFFS 5 [F 25 B AL D fil k2%
DFFSE wIN e fiRe . AP B AL D ik 4%
DFFR i RS AL D fil R 48
DFFRE W B RE . [FP AL D fili k4%
DFFP 7P BAL D il k4%
DFFPE W B RE . P EAL D fil k4
DFFC i b AL D fil kA%
DFFCE wN e fERe . P E A D AR SR
DFFN NBEUT D fil Ay
DFFNE SRR N A RE D fid k2%
DFFNS N RIE BEAL D ik A
DFFNSE TR R RE . [F2D B AL D il kAR
DFFNR N R EAL D ik A%
DFFNRE R RE . [F2BE AL D ik 2%
DFFNP N R BAL D iR A%
DFFNPE TRERTT IR . FP EAL D iR A%
DFFNC TR e EAL D fid kA%
DFFNCE NRRIETT R EERE . FBE AL D ik Ay
FENER

DFF(D Flip-Flop) & H A 6 B F I —Fhfil o 2%, 5 H T15 5 REERT AL
R, & BT A R D R A

77(246)




2CLU

2.4FF

GEHINER
211 DFF 454HEE

DFF —>Q

CLK ——>

Port /+43
& 2-25 Port 148

Port Name /O

Description

D Input

Data Input

CLK Input

Clock Input

Q Output

Data Output

Attribute 11'43
2= 2-26 Attribute 43

Attribute Name Allowed Values Default

Description

INIT 1'b0,1’b1 1’b0

Initial value for DFF

[RiEfI

Verilog itk
DFF instName (
.D(D),
.CLK(CLK),
) Q)

defparam instName.INIT=1’b0;

Vhdl #ifk:
COMPONENT DFF
GENERIC (INIT:bit:="0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic
);
END COMPONENT;
uut:DFF
GENERIC MAP(INIT=>'0")
PORT MAP (

SUG283-1.6
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2CLU
Q=>Q,
D=>D,
CLK=>CLK
);
2.4.2 DFFE
[RENER
DFFE(D Flip-Flop with Clock Enable)s& b7 & ) D fih k5%, HAf
IS b A RE T AE -
LHIER
2-12 DFFE &H4EE]
D —>
CLK —» DFFE 50
CE —»
Port /+43
= 2-27 Port f+48
Port Name /0 Description
D Input Data Input
CLK Input Clock Input
CE Input Clock Enable
Q Output Data Output

Attribute 7143
= 2-28 Attribute +48

Attribute Name Allowed Values Default Description
INIT 1’b0,1’b1 1’b0 Initial value for DFFE
R
Verilog #4k:
DFFE instName (
.D(D),
.CLK(CLK),
.CE(CE),
.Q(Q)
);

defparam instName.INIT=1"b0;
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Vhdl #i4k:
COMPONENT DFFE
GENERIC (INIT:bit:="0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
CE:IN std_logic
)i
END COMPONENT;
uut:DFFE
GENERIC MAP(INIT=>'0")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
CE=>CE

2.4.3 DFFS
[RiBIT 4R

DFFS(D Flip-Flop with Synchronous Set) & il & 1) D fil & 2%, H

H R EADIRE
ZHERE
2-13 DFFS Z#iEE

CLK ——>| DFFS —> Q

SET ——»

Port /T43
%R 2-29 Port 48

Port Name /10

Description

D Input

Data Input

CLK Input

Clock Input

SET Input

Synchronous Set Input

Q Output

Data Output

SUG283-1.6
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Attribute 7143
= 2-30 Attribute 48

Attribute Name Allowed Values Default

Description

INIT 1'00,1’b1 1'b1

Initial value for DFFS

[RIEGIE

Verilog #4k:

DFFS instName (
.D(D),
.CLK(CLK),
SET(SET),

.QQ)
);

defparam instName.INIT=1"b1;

Vhdl #i4k:
COMPONENT DFFS
GENERIC (INIT:bit:="1");
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
SET:IN std_logic
)i
END COMPONENT;
uut:DFFS
GENERIC MAP(INIT=>"1")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
SET=>SET

2.4.4 DFFSE
[FiEN 4R

DFFSE(D Flip-Flop with Clock Enable and Synchronous Set) & I F+#%

fu & () D il k4%, RARD BALNNphAEREDIfE -

GEHIER
214 DFFSE £544EE

D —»
CLK ——>
DFFSE > Q

SET ——>|

CE —>
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Port /44
%% 2-31 Port +43
Port Name I/O Description
D Input Data Input
CLK Input Clock Input
SET Input Synchronous Set Input
CE Input Clock Enable
Q Output Data Output
Attribute 748
& 2-32 Attribute /148
Attribute Name Allowed Values | Default Description
0 0 : Initial value for
INIT 1’b0,1’b1 1'b1 DEFSE
[REGIHE
Verilog Bifk.:
DFFSE instName (
.D(D),
.CLK(CLK),
SET(SET),
.CE(CE),
.Q(Q)
);
defparam instName.INIT=1"b1;
Vhdl #4k:
COMPONENT DFFSE
GENERIC (INIT:bit:="1");
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
SET:IN std_logic;
CE:IN std_logic
)i
END COMPONENT;
uut:DFFSE
GENERIC MAP(INIT=>"1")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
SET=>SET,
CE=>CE
)i
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2.4.5 DFFR
[RIBNB

DFFR(D Flip-Flop with Synchronous Reset) & _E T #% i % ) D fil & 2%,

HAEFEAN IR
HiEHR
& 2-15 DFFR £5t01EE

CLK ——»| DFFR —>Q

RESET——>|

Port M43
= 2-33 Port 1+48

Port Name 110

Description

D Input

Data Input

CLK Input

Clock Input

RESET Input

Synchronous Reset Input

Q Output

Data Output

Attribute /48
= 2-34 Attribute T4

Attribute Name Allowed Values Default

Description

INIT 1'b0,1’b1 1’'b0

Initial value for DFFR

[RiEfI

Verilog itk
DFFR instName (
.D(D),
.CLK(CLK),
.RESET(RESET),

.Q(q)
);

defparam instName.INIT=1’b0;
Vhdl #i4k:
COMPONENT DFFR
GENERIC (INIT:bit:=’0);
PORT(
Q:OUT std_logic;
D:IN std_logic;
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).

CLK:IN std_logic;
RESET:IN std_logic

END COMPONENT;

uut:DFFR

GENERIC MAP(INIT=>'0")
PORT MAP (

2.4.6 DFFRE
[RiBT 4R

Q=>Q,

D=>D,
CLK=>CLK,
RESET=>RESET

DFFRE(D Flip-Flop with Clock Enable and Synchronous Reset)&_Ft
Wil /) D fid ks, BA TR S AT B RETh g -

LRHHEE

2-16 DFFRE Z5#31EE

D —»

CLK ——»|

DFFRE —>Q
RESET—>
CE —>
Port /T3
%% 2-35 Port 48
Port Name I/O Description
D Input Data Input
CLK Input Clock Input
RESET Input Synchronous Reset Input
CE Input Clock Enable
Q Output Data Output
Attribute 9T48
3 2-36 Attribute /M43
Attribute Name Allowed Values | Default Description
: : : Initial value for
INIT 1'b0,1’b1 1'b0 DEERE
[FEFIHE
Verilog Filtk:
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DFFRE instName (
.D(D),
.CLK(CLK),
.RESET(RESET),
.CE(CE),

.QQ)
);

defparam instName.INIT=1"b0;
Vhdl #i4k:
COMPONENT DFFRE
GENERIC (INIT:bit:="'0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic;
CE:IN std_logic
);
END COMPONENT;
uut:DFFRE
GENERIC MAP(INIT=>'0’)
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
RESET=>RESET,
CE=>CE

2.4.7 DFFP
[FiEN 4R

DFFP(D Flip-Flop with Asynchronous Preset)#&: b T #5 il & [F) D fili /2%,
HA L EA YR
LEHIEE

2-17 DFFP Z5#3tEE

D —>

PRESET—>| /> Q

DFFP

CLK ——»
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Port /48
= 2-37 Port I+48
Port Name I/O Description
D Input Data Input
CLK Input Clock Input
Asynchronous Preset
PRESET Input T
Q Output Data Output
Attribute 948
& 2-38 Attribute /143
Attribute Name Allowed Values Default Description
INIT 1’b0,1°’b1 1'b1 Initial value for DFFP
[REFIE
Verilog itk
DFFP instName (
.D(D),
.CLK(CLK),
.PRESET(PRESET),
.Q(Q)
);
defparam instName.INIT=1"b1;
Vhdl #4k:

COMPONENT DFFP
GENERIC (INIT:bit:="1);
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
PRESET:IN std_logic
);
END COMPONENT;
uut:DFFP
GENERIC MAP(INIT=>1")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
PRESET=>PRESET

2.4.8 DFFPE
[FiEN AR

DFFPE(D Flip-Flop with Clock Enable and Asynchronous Preset) & I~
THE R K D ficas, BoA 7D B AN B s fETh g .
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SEHEE
2-18 DFFPE £ HEE
D —
PRESET ——»|
DFFPE —>Q
CLK ——»
CE —»
Port /148
%% 2-39 Port T'48
Port Name I/O Description
D Input Data Input
CLK Input Clock Input
PRESET Input Asynchronous Preset
Input
CE Input Clock Enable
Q Output Data Output
Attribute 748
& 2-40 Attribute /148
Attribute Name Allowed Values | Default Description
5 5 ; Initial value for
INIT 1'b0,1’b1 1’b1 DEEPE
[REGIHE
Verilog itk
DFFPE instName (
.D(D),
.CLK(CLK),
.PRESET(PRESET),
.CE(CE),
.Q(Q)
);
defparam instName.INIT=1"b1;
vhdl #i4k:

COMPONENT DFFPE
GENERIC (INIT:bit:="1");
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
PRESET:IN std_logic;
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).

CE:IN std_logic

END COMPONENT;

uut:DFFPE
GENERIC MAP(INIT=>1")
PORT MAP (

2.4.9 DFFC
[RiBT 4R

Q=>Q,
D=>D,
CLK=>CLK,

PRESET=>PRESET,

CE=>CE

DFFC(D Flip-Flop with Asynchronous Clear) & | Fl- ¥ filt & i D i /5 2%,
HA AR AR .

LRHHEE

2-19 DFFC Z5ttERE

D —»

CLEAR ——>|

CLK ——>

DFFC

Port 148

%= 2-41 Port T8

Port Name

I/0

Description

D

Input

Data Input

CLK

Input

Clock Input

CLEAR

Input

Asynchronous Clear Input

Q

Output

Data Output

Attribute 7148

R 2-42 Attribute 148

Attribute Name

Allowed Values

Default

Description

INIT

1'b0,1’b1

1'b0

Initial value for DFFC

[RiEBIL

Verilog #4k:
DFFC instName (
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.D(D),
.CLK(CLK),
.CLEAR(CLEAR),

.QQ)
);

defparam instName.INIT=1"b0;
Vhdl #i4k:
COMPONENT DFFC
GENERIC (INIT:bit:="0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
CLEAR:IN std_logic
)i
END COMPONENT;
uut:DFFC
GENERIC MAP(INIT=>'0")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
CLEAR=>CLEAR

2.4.10 DFFCE
[RiBIT 4R

DFFCE(D Flip-Flop with Clock Enable and Asynchronous Clear)& I
THERAR ) D itk s, BAT b S AN B {E RE T fE -

HHER
2-20 DFFCE Z#1EE
D —>

CLEAR ——>|
DFFCE —Q

CLK ——»

CE —»
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Port /48
%% 2-43 Port fI'48
Port Name I/O Description
D Input Data Input
CLK Input Clock Input
CLEAR Input Asynchronous Clear Input
CE Input Clock Enable
Q Output Data Output

Attribute 1143
3= 2-44 Attribute 143

Attribute Name Allowed Values Default Description

Initial value for

INIT 1'b0,1’b1 1'b0 DEECE

[RiEfIL

Verilog itk
DFFCE instName (
.D(D),
.CLK(CLK),
.CLEAR(CLEAR),
.CE(CE),
) .Q(Q)

defparam instName.INIT=1’b0;
Vhdl #I4k:
COMPONENT DFFCE
GENERIC (INIT:bit:="'0");
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
CLEAR:IN std_logic;
CE:IN std_logic
);
END COMPONENT;
uut:DFFCE
GENERIC MAP(INIT=>'0")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
CLEAR=>CLEAR,
CE=>CE
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2.4.11 DFFN
[RENER
DFFN(D Flip-Flop with Negative-Edge Clock) & T FE&# il /& ) D i /2 2% .
LHER
2-21 DFFN £H4ERE
D——»
DFFN ——Q
CLK——>
Port /143
= 245 Port 1+48
Port Name I/O Description
D Input Data Input
CLK Input Clock Input
Q Output Data Output
Attribute 748
R 2-46 Attribute /148
Attribute Name Allowed Values | Default Description

INIT

1’b0,1’b1 1'b0

Initial value for DFFN

[RiEGIL

Verilog itk
DFFN instName (

.D(D),
.CLK(CLK),

) Q)

defparam instName.INIT=1"b0;
Vvhdl #il4k:
COMPONENT DFFN
GENERIC (INIT:bit:="0);
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic
);
END COMPONENT;
uut:DFFN
GENERIC MAP(INIT=>'0")
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PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK
)i
2.4.12 DFENE
[RENER
DFFNE(D Flip-Flop with Negative-Edge Clock and Clock Enable) & T~
P 1) D ik a5, FAA B ReThae.
LHER
[& 2-22 DFFNE Z#3tEE
D ——>
CLK ) DFFNE »Q
CE —
Port 1148
= 2-47 Port f+48
Port Name /0 Description
D Input Data Input
CLK Input Clock Input
CE Input Clock Enable
Q Output Data Output
Attribute 1148
= 2-48 Attribute T3
Attribute Name Allowed Values Default Description
5 5 ; Initial value for
INIT 1’b0,1’b1 1'b0 DEENE
[RiERIL
Verilog #4k:
DFFNE instName (
.D(D)
.CLK(CLK),
.CE(CE),
QQ)
);
defparam instName.INIT=1"b0;
vhdl #i4k:
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COMPONENT DFFNE
GENERIC (INIT:bit:='0");
PORT(

END CO

).

uut:DFFNE
GENERIC MAP(INIT=>'0)
PORT MAP (

Q=>Q,

D=>D,

CLK=>CLK,

CE=>CE

2.4.13 DFFNS
[RIEN4B

Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
CE:IN std_logic

MPONENT,

DFFNS(D Flip-Flop with Negative-Edge Clock and Synchronous Set)
& R R D ik as, BARE EALTIRE.

SRHIHEE

2-23 DFFNS Z5#a1EE

D —»

CLK ——»

SET ——>|

DFFNS

H——>»Q

Port /43

%R 2-49 Port 1+48

Port Name

I/0

Description

D

Input

Data Input

CLK

Input

Clock Input

SET

Input

Synchronous Set Input

Q

Output

Data Output

Attribute 1748
%= 2-50 Attribute 7+43

Attribute Name

Allowed Values Default

Description

INIT

1'b0,1’b1 1'b1

Initial value for
DFFNS
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[RiEBIE

Verilog #ltk:
DFFNS instName (
.D(D),
.CLK(CLK),
.SET(SET),

.QQ)
);

defparam instName.INIT=1'b1;

Vhdl Btk
COMPONENT DFFNS
GENERIC (INIT:bit:='1");
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
SET:IN std_logic
);
END COMPONENT;
Uut:DFFNS
GENERIC MAP(INIT=>1")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
SET=>SET

2.4.14 DFFNSE
[FiEN 4R

DFFNSE(D Flip-Flop with Negative-Edge Clock,Clock Enable,and
Synchronous Set) & T P il 1) D fil & #% , A B8 E A £ RE DI e .

SRHIHEE
2-24 DFFNSE 4 #1EE

D —»
CLK ——»
DFFNSE |, g

SET —»

CE ——»|
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Port T8
% 2-51 Port M43
Port Name I/O Description
D Input Data Input
CLK Input Clock Input
SET Input Synchronous Set Input
CE Input Clock Enable
Q Output Data Output

Attribute 1143
3= 2-52 Attribute /43

Attribute Name Allowed Values Default Description

Initial value for

INIT 1'b0,1’b1 1'b1 DEENSE

[RiEfIL

Verilog itk
DFFNSE instName (
.D(D),
.CLK(CLK),
SET(SET),
.CE(CE),
) Q)

defparam instName.INIT=1'b1;
Vhdl #I4k:
COMPONENT DFFNSE
GENERIC (INIT:bit:="1");
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
SET:IN std_logic;

CE:IN std_logic
);
END COMPONENT;
uut:DFFNSE
GENERIC MAP(INIT=>1")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
SET=>SET,
CE=>CE
);

SUG283-1.6 95(246)




2CLU

2.4FF

2.4.15 DFFNR
[RiB4B

DFFNR(D Flip-Flop with Negative-Edge Clock and Synchronous
Reset)/e T iRl 1) D ik 2%, HA R EALIIGE.

RHHEE

[ 2-25 DFFNR £ E

D —»

CLK ——>| DFFNR —>Q
RESET ——»
Port /748
= 2-53 Port 1+48
Port Name 110 Description
D Input Data Input
CLK Input Clock Input
RESET Input Synchronous Reset Input
Q Output Data Output

Attribute /48
% 2-54 Attribute NT48

Attribute Name Allowed Values | Default Description
5 5 ] Initial value for
INIT 1'b0,1’b1 1'b0 DEFNR
[FiEHL
Verilog Btk
DFFNR instName (
.D(D),
.CLK(CLK),
.RESET(RESET),
Q(Q)
);
defparam instName.INIT=1"b0;
Vvhdl #ik.:

COMPONENT DFFNR
GENERIC (INIT:bit:="0);
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
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);
MPONENT:

END CO

RESET:IN std_logic

uut:DFFNR
GENERIC MAP(INIT=>'0")
PORT MAP (

2.4.16 DFFNRE

SUG283-1.6

JRIBNTA

Q=>Q,
D=>D,

CLK=>CLK,
RESET=>RESET

DFFNRE(D Flip-Flop with Negative-Edge Clock,Clock Enable, and
Synchronous Reset) & &5 i & i) D filk 2%, B [H25 5 A A 6 RETh

&b
Ae o

LRHHEE

2-26 DFFNRE Z&#3iEE

D——»

CLK——>

RESET—>»

CE—>

DFFNRE

4»(?

Port 148

% 2-55 Port 48

Port Name

I/0

Description

D

Input

Data Input

CLK

Input

Clock Input

RESET

Input

Synchronous Reset Input

CE

Input

Clock Enable

Q

Output

Data Output

Attribute 7148
%% 2-56 Attribute 1+48

Attribute Name

Allowed Values Default

Description

INIT

1'00,1’b1 1'b0

Initial value for
DFFNRE

[FiEfIL

Verilog Filtk:
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DFFNRE instName (
.D(D),
.CLK(CLK),
.RESET(RESET),
.CE(CE),

.QQ)
);

defparam instName.INIT=1"b0;
Vhdl #i4k:
COMPONENT DFFNRE
GENERIC (INIT:bit:="'0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic;
CE:IN std_logic
);
END COMPONENT;
uut:DFFNRE
GENERIC MAP(INIT=>'0’)
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
RESET=>RESET,
CE=>CE

2.4.17 DFFNP
[FiEN 4R

DFFNP(D Flip-Flop with Negative-Edge Clock and Asynchronous
Preset)s& I FFiifil & /) D fil & &%, HA 7D ENTEE.

HHiER
2-27 DFFNP Z5#31EE

D——»

PRESET——»| DFFNP —>Q

CLK——>f
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Port /48
= 2-57 Port I+48
Port Name I/O Description
D Input Data Input
CLK Input Clock Input
Asynchronous Preset
PRESET Input T
Q Output Data Output
Attribute 948
& 2-58 Attribute 143
Attribute Name Allowed Values Default Description
: : ; Initial value for
INIT 1'b0,1’b1 1’b1 DEENP
[REGIHE
Verilog itk
DFFNP instName (
.CLK(CLK),
.PRESET(PRESET),
Q(Q)
);
defparam instName.INIT=1"b1;
Vhdl #ifk:

COMPONENT DFFNP
GENERIC (INIT:bit:="1");
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
PRESET:IN std_logic
);
END COMPONENT;
uut:DFFNP
GENERIC MAP(INIT=>1")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
PRESET=>PRESET

2.4.18 DFFNPE
[FiEN AR

DFFNPE(D Flip-Flop with Negative-Edge Clock,Clock Enable, and
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Asynchronous Preset)/& T B bk 1) D il #%, HAA 720 B AR Bl pe

DIt
SRHIHEE

[& 2-28 DFFNPE Z&#3iEE

D —»

PRESET——>

CLK ——»

CE ——>

DFFENPE »

Port 148
& 2-59 Port 148
Port Name /0 Description
D Input Data Input
CLK Input Clock Input
PRESET Input Asynchronous Preset Input
CE Input Clock Enable
Q Output Data Output
Attribute 48
7= 2-60 Attribute +48
Attribute Name Allowed Values Default Description
) ) 5 Initial value for
INIT 1'b0,1’b1 1’b1 DEENPE
[RiEFIE
Verilog itk
DFFNPE instName (
.D(D),
.CLK(CLK),
.PRESET(PRESET),
.CE(CE),
Q)

);

defparam instName.INIT=1’b1;

Vvhdl #ilfk:

COMPONENT DFFNPE

GENERIC (INIT:bit:=1");

PORT(

SUG283-1.6

Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;

PRESET:IN std_logic;
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CE:IN std_logic
);
END COMPONENT;
uut:DFFNPE
GENERIC MAP(INIT=>1")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
PRESET=>PRESET,
CE=>CE
);
2.4.19 DFFNC
RENR

DFFNC(D Flip-Flop with Negative-Edge Clock and Asynchronous

Clear)& N FFuifil A i) D fid A &s, HA L EAIIE.
LRHHEE

2-29 DFFNC Z39iEE

D —
CLEAR ———>| DFFNC —> Q

CLK ——»

Port /T3
= 2-61 Port 1T48

Port Name I/O Description
D Input Data Input
CLK Input Clock Input
CLEAR Input Asynchronous Clear Input
Q Output Data Output

Attribute /48

R 2-62 Attribute +48

Attribute Name | Allowed Values Default Description
INIT 1’b0,1’b1 1'b0 Initial value for DFFNC
[FEGIE
Verilog #4k:
DFFNC instName (
.D(D),
.CLK(CLK),

SUG283-1.6
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.CLEAR(CLEAR),
\ Q@Q)

defparam instName.INIT=1"b0;
Vhdl #i4k:
COMPONENT DFFNC
GENERIC (INIT:bit:="'0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
CLEARCIN std_logic
)i
END COMPONENT;
uut:DFFENC
GENERIC MAP(INIT=>'0")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
CLEAR=>CLEAR

2.4.20 DFFNCE
[REN4A
DFFNCE(D Flip-Flop with Negative-Edge Clock,Clock Enable and
Asynchronous Clear) & T Byl & 1) D filuk 2%, BB 500 2 AR B 78 1)
HE
LHIER
2-30 DFFNCE Z#34E&

D—

CLEAR —> DFFNCE
L » Q

CLK —»

CE—>»
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2CLU 2.4FF

Port /48
% 2-63 Port 9T48
Port Name I/O Description
D Input Data Input
CLK Input Clock Input
CLEAR Input Asynchronous Clear Input
CE Input Clock Enable
Q Output Data Output

Attribute 1143
3= 2-64 Attribute 143

Attribute Name Allowed Values Default Description

Initial value for

INIT 1'b0,1’b1 1'b0 DEENCE

[RiEfIL

Verilog itk
DFFNCE instName (
.D(D),
.CLK(CLK),
.CLEAR(CLEAR),
.CE(CE),

.QQ)
);

defparam instName.INIT=1’b0;
Vhdl #I4k:
COMPONENT DFFNCE
GENERIC (INIT:bit:="'0");
PORT(
Q:OUT std_logic;
D:IN std_logic;
CLK:IN std_logic;
CLEAR:IN std_logic;

CE:IN std_logic
);
END COMPONENT;
uut:DFFNCE
GENERIC MAP(INIT=>'0")
PORT MAP (
Q=>Q,
D=>D,
CLK=>CLK,
CLEAR=>CLEAR,
CE=>CE
);
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2CLU 2.5LATCH

25 LATCH

BT A A — Moo BT fdUR A7 B o i g, T EREE A B TER R
RS

FTERME GWIN-1. GW1IN-2. GW1IN-2B. GW1NS-2. GW1NS-2C.
GW1N-4. GW1N-4B. GWINR-4. GW1NR-4B. GW1N-6. GW1N-9.
GW1NR-9.GW1NZ-1.GW1NSR-2.GW1NSR-2C.GW?2A-18.GW2AR-18.
GW2A-55. 5 LATCH MR EIER 12 4>, Wik 2-65 Fis.

% 2-65 5 LATCH HXHRIg

JFR B Eiii3a

DL BRI 2

DLE B e I BE B A A%

DLC i S ARG B A AR

DLCE i IS TR e AR DA%
DLP 7 S 25 TR AT 1 B AT 2

DLPE it A0 T AL A1 BE () B B A 4
DLN G P U B Bt A e

DLNE A BR IS HL P R BUE B A 2
DLNC it S AE R K HPA R BEE B
DLNCE 7 0T AAE A B 0K HESPA R R B A
DLNP 7 e 0 LB AL IR FE A R R B A
DLNPE 7 20 T B LAY A5 B BRI FESP A R B B A 2

2.5.1 DL
FiEN4E
DL(Data Latch)&H b fg ] 5.5 F ) — i ds, BHIES G mb g
o
LEHERE

& 2-31 DL &#9iEE

DL
4>Q
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2CLU 2.5LATCH

Port T8
% 2-66 Port 9T48
Port Name I/1O Description
D Input Data Input
G Input Control Signal Input
Q Output Data Output

Attribute 1143
3R 2-67 Attribute 143

Attribute Name Allowed Values Default Description

INIT 150, 1’b1 100 ::r)lli_tial value for initial

[RiEfIL

Verilog itk
DL instName (
.D(D),
.G(G),
) Q)
defparam instName.INIT=1’b0;
Vhdl 4k
COMPONENT DL
GENERIC (INIT:bit:="0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
G:IN std_logic
)i
END COMPONENT;
uut:DL
GENERIC MAP(INIT=>'0")
PORT MAP (
Q=>Q,
D=>D,
G=>G

2.5.2 DLE
[RIB 4R

DLE(Data Latch with Latch Enable) & B ffRefs il ) —Mifrss, %
HilfE5 G AR
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2CLU 2.5LATCH
SEHEE
2-32 DLE &#51EE
D —>
G > DLE > Q
CE —»
Port /T3
%% 2-68 Port 48
Port Name 1/0 Description
D Input Data Input
G Input Control Signal Input
CE Input Clock Enable
Q Output Data Output
Attribute 48
& 2-69 Attribute M43
Attribute Name Allowed Values Default Description
: : : Initial value for initial
INIT 1'b0,1’b1 1’b0 DLE
[REGIHE
Verilog itk
DLE instName (
.D(D),
.G(G),
.CE(CE),
.Q(Q)
);
defparam instName.INIT=1"b0;
vhdl #4k.:

COMPONENT DLE
GENERIC (INIT:bit:="0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
G:IN std_logic;
CE:IN std_logic
)i
END COMPONENT;
uut:DLE
SUG283-1.6
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2CLU

2.5LATCH

GENERIC MAP(INIT=>0")

PORT MAP (
Q=>Q,
D=>D,
G=>G,
CE=>CE

2.5.3 DLC
[RiB4B

DLC(Data Latch with Asynchronous Clear) & B & 7 Th g () — Fraif7

&, EHES G mE T AR

SRHIHEE
2-33 DLC 4#iEE

D—»‘

CLEAR ———» DLC

4>Q

Port 1748
= 2-70 Port 1T48

Port Name 110

Description

D

Input

Data Input

CLEAR

Input

Asynchronous Clear Input

G

Input

Control Signal Input

Q

Output

Data Output

Attribute /43

& 2-71 Attribute 43

Attribute Name

Allowed Values Default

Description

INIT

1'b0,1’b1 1'b0

DLC

Initial value for initial

[RiEBIL

Verilog #4k:

DLC instName (

.D(D),
G(G),

.CLEAR(CLEAR),

SUG283-1.6
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2.5LATCH

2.5.4 DLCE

SUG283-1.6

Q(Q)
);
defparam instName.INIT=1’b0;
Vhdl 4k
COMPONENT DLC
GENERIC (INIT:bit:="0");

PORT(
Q:OUT std_logic;
D:IN std_logic;
G:IN std_logic;
CLEAR:IN std_logic
);
END COMPONENT;
uut:DLC
GENERIC MAP(INIT=>'0’)
PORT MAP (
Q=>Q,
D=>D,
G=>G,

CLEAR=>CLEAR

[RiBIT 4R

DLCE(Data Latch with Asynchronous Clear and Latch Enable)& B A
i pe P h A Z AL ThRER) — R B A, 1ZHI(E S G =T AR
LHIER

2-34 DLCE Z#9tEE

DLCE > 0
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Port T8
% 2-72 Port 9T48
Port Name I/O Description
D Input Data Input
CLEAR Input Asynchronous Clear Input
G Input Control Signal Input
CE Input Clock Enable
Q Output Data Output

Attribute 1143
3= 2-73 Attribute 143

Attribute Name Allowed Values Default Description

Initial value for initial

INIT 1'b0,1’b1 1'b0 DLCE

[RiEfIL

Verilog itk
DLCE instName (
.D(D),
.CLEAR(CLEAR),
.G(G),
.CE(CE),
) Q)

defparam instName.INIT=1’b0;
Vhdl #i4t.:
COMPONENT DLCE
GENERIC (INIT:bit:="'0");
PORT(
Q:OUT std_logic;
D:IN std_logic;
G:IN std_logic;
CE:IN std_logic;
CLEAR:IN std_logic
);
END COMPONENT;
uut:DLCE
GENERIC MAP(INIT=>'0")
PORT MAP (
Q=>Q,
D=>D,
G=>G,
CE=>CE,
CLEAR=>CLEAR
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2CLU

2.5LATCH

2.5.5 DLP
[RiB4B

DLP(Data Latch with Asynchronous Preset)/& F. 4 & 7 T RE i —F il
frds, #BHES G M FAEY.

SRHIHEE

2-35 DLP Z549iEE

D——>

PRESET ——— >

Port 143

DLP

= 2-74 Port f+48

Port Name

I/O

Description

D

Input

Data Input

PRESET

Input

Asynchronous Preset Input

G

Input

Control Signal Input

Q

Output

Data Output

Attribute /48

% 2-75 Attribute NT48

Attribute Name

Allowed Values

Default

Description

INIT

1'b0,1’b1

1'b1

Initial value for initial
DLP

[RiEfI

Verilog itk

DLP instName (

-D(D),
.G(G),

PRESET(PRESET),

Q(Q)

);

defparam instName.INIT=1"b1;

vhdl #4k.:

COMPONENT DLP
GENERIC (INIT:bit:="1");
PORT(
Q:OUT std_logic;

SUG283-1.6

110(246)




2CLU

2.5LATCH

D:IN std_logic;
G:IN std_logic;
PRESET:IN std_logic
)i
END COMPONENT;
uut:DLP
GENERIC MAP(INIT=>1")
PORT MAP (
Q=>Q,
D=>D,
G=>G,
PRESET => PRESET

2.5.6 DLPE
[RiBIT 4R

DLPE(Data Latch with Asynchronous Preset and Latch Enable)/& A
e HI A B A DhRe ) — FhBiAE 2%, BHIE S G Rl 2.

HHiEHR
2-36 DLPE Z19tE®E

DLPE > Q
G —>»
CE ——»
Port /43
= 2-76 Port T48
Port Name 1/0 Description
D Input Data Output
PRESET Input Asynchronous Preset Input
G Input Control Signal Input
CE Input Clock Enable
Q Output Data Output
Attribute /43
& 2-77 Attribute /148
Attribute Name Allowed Values | Default Description
: : : Initial value for initial
INIT 1'b0,1’b1 1’'b1 DLPE

SUG283-1.6
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2CLU 2.5LATCH
BRI
Verilog #lfk:
DLPE instName (
.D(D),
.PRESET(PRESET),
.G(G),
.CE(CE),
) Q(Q)
defparam instName.INIT=1'b1;
Vhdl #il4k.:
COMPONENT DLPE
GENERIC (INIT:bit:="1");
PORT(
Q:OUT std_logic;
D:IN std_logic;
G:IN std_logic;
CE:IN std_logic;
PRESET:IN std_logic
);
END COMPONENT;
uut:DLPE
GENERIC MAP(INIT=>"1")
PORT MAP (
Q=>Q,
D=>D,
G=>G,
CE=>CE
PRESET =>PRESET
);
2.5.7 DLN

JRIENTE

DLN(Data Latch with Inverted Gate) &% il {5 ‘515K L P 2 87 3%

ZHERE
2-37 DLN Z&19iEE]

DLN 50

SUG283-1.6
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Port T8
% 2-78 Port 9T48
Port Name I/O Description
D Input Data Input
G Input Control Signal Input
Q Output Data Output

Attribute 1143
= 2-79 Attribute 48

Attribute Name Allowed Values | Default Description
; ; ; Initial value for initial
INIT 1’b0,1’b1 1’b0 DLN
[REFIE
Verilog itk
DLN instName (
.D(D),
.G(G),
) Q(Q)
defparam instName.INIT=1'b0;
Vhdl 4k

COMPONENT DLN
GENERIC (INIT:bit:='0");
PORT(
Q:OUT std_logic;
D:IN std_logic;
G:IN std_logic
)i
END COMPONENT;
uut:DLN
GENERIC MAP(INIT=>'0")
PORT MAP (
Q=>Q,
D=>D,
G=>G

2.5.8 DLNE
[RIB 4R

DLNE(Data Latch with Latch Enable and Inverted Gate), & —f H A i
REFE I IBIAE A, HES G IR
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2.5LATCH

ZiER
2-38 DLNE Z54EE

G —> DLNE — > Q

Port M43
Z= 2-80 Port /+48

Port Name 110

Description

D Input

Data Input

G Input

Control Signal Input

CE Input

Clock Enable

Q Output

Data Output

Attribute 11'43
7= 2-81 Attribute +48

Attribute Name Allowed Values Default

Description

INIT 1'b0,1’b1 1’'b0

DLNE

Initial value for initial

[RiEfI

Verilog #itk:
DLNE instName (
.D(D),
.G(G),
.CE(CE),
) .Q(Q)
defparam instName.INIT=1"b0;
vhdl #4k.:
COMPONENT DLNE
GENERIC (INIT:bit:="'0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
G:IN std_logic;
CE:IN std_logic
);
END COMPONENT;
uut:DLNE
SUG283-1.6
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2CLU 2.5LATCH
GENERIC MAP(INIT=>'0)
PORT MAP (
Q=>Q,
D=>D,
G=>G,
CE =>CE
)i
2.5.9 DLNC
[FENER
DLNC(Data Latch with Asynchronous Clear and Inverted Gate) & —F}
HASN DR BifreE, #HES G INHETA 4.
LIER
2-39 DLNC &#IER]
D——— >
CLEAR — > DLNC o)
G— >
Port /43
%% 2-82 Port 48
Port Name I/O Description
D Input Data Input
CLEAR Input Asynchronous Clear Input
G Input Control Signal Input
Q Output Data Output
Attribute 948
& 2-83 Attribute /143
Attribute Name Allowed Values | Default Description
: : ’ Initial value for initial
INIT 1'b0,1’b1 1’'b0 DLNC
[FEFIHE
Verilog #4k:
DLNC instName (
.D(D),
.G(G),
SUG283-1.6 115(246)




2CLU 2.5LATCH

.CLEAR(CLEAR),
).-Q@)

defparam instName.INIT=1"b0;
Vhdl #il4k:
COMPONENT DLNC
GENERIC (INIT:bit:='0’);
PORT(
Q:OUT std_logic;
D:IN std_logic;
G:IN std_logic;
CLEARCIN std_logic
);
END COMPONENT;
uut:DLNC
GENERIC MAP(INIT=>'0")
PORT MAP (
Q=>Q,
D=>D,
G=>G,
CLEAR => CLEAR

2.5.10 DLNCE
[FiEIT 4R
DLNCE(Data Latch with Asynchronous Clear, Latch Enable, and
Inverted Gate) & H A ezt I E AL IIRE R —FhBif7 4, EHlE S G IRHE
TAR
HEE
2-40 DLNCE Z#3EE]

D——)
CLEAR —— >
G ,  DLNCE >0

CE——>
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Port T8
% 2-84 Port 9T48
Port Name I/O Description
D Input Data Input
CLEAR Input Asynchronous Clear Input
G Input Control Signal Input
CE Input Clock Enable
Q Output Data Output

Attribute 1143
2= 2-85 Attribute /43

Attribute Name Allowed Values Default Description

Initial value for initial

INIT 1'b0,1’b1 1'b0 DLNCE

[RiEfIL

Verilog itk
DLNCE instName (
.D(D),
.CLEAR(CLEAR),
.G(G),
.CE(CE),
) Q)

defparam instName.INIT=1’b0;
vhdl #ifk:
COMPONENT DLNCE
GENERIC (INIT:bit:="'0");

PORT(
Q:OUT std_logic;
D:IN std_logic;
G:IN std_logic;
CE:IN std_logic;
CLEAR:IN std_logic
);
END COMPONENT;
uut:DLNCE
GENERIC MAP(INIT=>'0’
)
PORT MAP (
Q=>Q,
D=>D,
G=>G,
CE=>CE,
CLEAR=>CLEAR
)i
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2CLU 2.5LATCH

2.5.11 DLNP
[RiB4B

DLNP(Data Latch with Asynchronous Clear and Inverted Gate) & Bf
BN IR —FaiAas, BHES G IR A 2.
LEHIERE

2-41 DLNP &9iE®E

D—>»

PRESET ———» DLNP

G——m

Port 143

= 2-86 Port 1148

Port Name I/O Description
D Input Data Input
PRESET Input Asynchronous Preset Input
G Input Control Signal Input
Q Output Data Output
Attribute 948
7= 2-87 Attribute /148
Attribute Name Allowed Values | Default Description
: : : Initial value for initial
INIT 1'b0,1’b1 1’b1 DLNPE
G
Verilog itk
DLNP instName (
.D(D),
.G(G),
.PRESET(PRESET),
Q)
);
defparam instName.INIT=1'b1;
Vhdl #i4k.:
COMPONENT DLNP
GENERIC (INIT:bit:="1");
PORT(
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Q:OUT std_logic;

D:IN std_logic;
G:IN std_logic;
PRESET:IN std_logic
);
END COMPONENT;
uut:DLNP
GENERIC MAP(INIT=>1")
PORT MAP (
Q=>Q,
D=>D,
G=>G,
PRESET => PRESET
);
2.5.12 DLNPE
FEENR

DLNPE(Data Latch with Asynchronous Preset,Latch Enable and
Inverted Gate) & B A i geds bl A E AL DI RE —M8ifE e, EHES G IKHE
TATH
LHIER

2-42 DLNPE Z#3iE#

DLNPE 50
G— >

CE——»
Port /T3

# 2-88 Port 48
Port Name I/O Description
D Input Data Input
PRESET Input Asynchronous Preset Input
G Input Control Signal Input
CE Input Clock Enable
Q Output Data Output

Attribute 1748
%% 2-89 Attribute 1+48

Attribute Name Allowed Values | Default Description

. . ) Initial value for initial
INIT 1’b0,1’b1 1'b1 DLNPE
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2.5LATCH

[RiEBIE

Verilog #lfk:
DLNPE instName (
.D(D),
PRESET(PRESET),
.G(G),
.CE(CE),
) Q(Q)

defparam instName.INIT=1"b1;
Vhdl #il4k:
COMPONENT DLNPE
GENERIC (INIT:bit:="1");
PORT(
Q:OUT std_logic;
D:IN std_logic;
G:IN std_logic;
CE:IN std_logic;
PRESET:IN std_logic
);
END COMPONENT;
uut:DLNPE
GENERIC MAP(INIT=>1")
PORT MAP (
Q=>Q,
D=>D,
G=>G,
CE=>CE,
PRESET => PRESET

SUG283-1.6
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3CFU 3.1SSRAM

3cro

CFU(Configurable Fuction Unit) #&r[ ¢ & J)EEHIt. 5 CLU ANHEFIE,
CFU "B E AN SSRAM #i 3,
3.1 SSRAM
SSRAM 2731 g SN LAt Ae,  PIHCE R o IR, 22 X 1A
A AR B, 03k 3-1 B
YAt GWINS-2. GWINS-2C. GW1IN-6. GW1N-9. GW1NR-9.
GW1NZ-1.GWI1NSR-2.GW1NSR-2C.GW2A-18. GW2AR-18. GW2A-55.

% 3-1 SSRAM

JRiE Eiipu
RAM16S1 HBEREE 16, HEUEE N 1 1) Hi I SSRAM
RAM16S2 HHEREE 16, HdE Ui E N 2 (1) i ] SSRAM
RAM16S4 HUHEREE 16, HE YN 4 1) i SSRAM
RAM16SDP1 HUHEREE 16, HlE 9N 11X I SSRAM
RAM16SDP2 HihEERFE 16, Hd 58 BN 2 B30 1 SSRAM
RAM16SDP4 HiMEERFE 16, HdE 58 BEN 4 1930 1 SSRAM
ROM16 HihEERFE 16, T8N 1 B9 A3 ROM

3.1.1 RAM16S1
FENR

SUG283-1.6
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3CFU 3.1SSRAM

SHER
3-1 RAM16S1 &#iEE

WRE ——»

ClLK ———»

RAM16S1 — *» Do
AD -
Dl ————
Port /+43
%R 3-2 Port T8
Port Name I/O Description
DI Input Data Input
CLK Input Clock Input
WRE Input Write Enable Input
ADJ[3:0] Input Address Input
DO Output Data Output
Attribute 7148
& 3-3 Attribute /143
Qttrlbute Allowed Values Default Description
ame
: e . Specifies Initial Contents of
INIT_O 16’h0000~16’hffff 16’h0000 the RAM
[REGIHE
Verilog #4k:
RAM16S1 instName(
.DI(DI),
WRE(WRE),
.CLK(CLK),
AD(ADI[3:0]),
.DO(DOUT)
);
defparam instName.INIT_0=16’h1100;
Vhdl 4k
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3.1SSRAM

3CFU
COMPONENT RAM16S1
GENERIC (INIT:bit_vector:=X"0000");
PORT(
DO:OUT std_logic;
DI:IN std_logic;
CLK:IN std_logic;
WRE:IN std_logic;
AD:IN std_logic_vector(3 downto 0)
);
END COMPONENT;
uut:RAM16S1
GENERIC MAP(INIT=>X"0000")
PORT MAP (
DO=>DOUT,
DI=>DlI,
CLK=>CLK,
WRE=>WRE,
AD=>AD
);
3.1.2 RAM16S2

[RiBIT 4R

RAM16S2(16-Deep by 2-Wide Single-port SSRAM) & kiR & N 16,

A ve Ny 2 B 1 SSRAM,

LRHHEE

3-2 RAM16S2 ZiEE

WRE ———»

CLK ——»

RAM16S2 fg > PO
AD I *
DI ——/—
Port /43
%R 3-4 Port /148

Port Name I/O Description
DI[1:0] Input Data Input
CLK Input Clock Input
WRE Input Write Enable Input
AD[3:0] Input Address Input
DO[1:0] Output Data Output

SUG283-1.6
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3CFU
Attribute 7143
2R 3-5 Attribute '43
Attribute Name AllowedValues Default Description
B , . , Specifies Initial Contents
INIT_O~INIT 1 16’h0000~16’hffff | 16’h0000 of the RAM
R7EGHE
Verilog #4k:
RAM16S2 instName(
.DI(DI[1:0]),
WRE(WRE),
.CLK(CLK),
AD(AD[3:0]),
.DO(DOUTI[1:0])
);
defparam instName.INIT_0=16’h0790;
defparam instName.INIT_1=16’h0f00;
vhdl #il4k.:
COMPONENT RAM16S2
GENERIC (INIT_O:bit_vector:=X"0000";
INIT_1:bit_vector:=X"0000"
);
PORT(
DO:OUT std_logic_vector(1 downto 0);
DI:IN std_logic_vector(1 downto 0);
CLK:IN std_logic;
WRE:IN std_logic;
AD:IN std_logic_vector(3 downto 0)
);
END COMPONENT;
uut:RAM16S2
GENERIC MAP(INIT_0=>X"0000",
INIT_1=>X"0000"
)
PORT MAP (
DO=>DOUT,
DI=>Dl,
CLK=>CLK,
WRE=>WRE,
AD=>AD
);
3.1.3 RAM1654

[FEN4E
RAM16S4(16-Deep by 4-Wide Single-port SSRAM)&Z HiliHRE K 16
HARALTE A 4 1505 1 SSRAM.
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SEHEE
3-3 RAM16S4 Z#JiEE
WRE >
CLK b
RAM16S4 —/4—’ DO
AD /4—»
DI /4—»
Port /+43
% 3-6 Port /T8
Port Name /0 Description
DI[3:0] Input Data Input
CLK Input Clock Input
WRE Input Write Enable Input
ADJ[3:0] Input Address Input
DO[3:0] Output Data Output
Attribute 948
= 3-7 Attribute /43
Attribute Name Allowed Values Default Description
INIT_O~ INIT_3 16’h0000~16’hffff | 16’h0000 Specifies Initial

Contents of the RAM

[RiEfI

Verilog itk
RAM16S4 instName(
.DI(DI[3:0]),
WRE(WRE),
.CLK(CLK),
AD(AD[3:0]),
.DO(DOUT[3:0])
);
defparam instName.INIT_0=16’h0450;
defparam instName.INIT_1=16’h1ac3;
defparam instName.INIT_2=16’h1240;
defparam instName.INIT_3=16’h045c;
Vhdl 4.
COMPONENT RAM16S4
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GENERIC (INIT_O:bit_vector:=X"0000";
INIT_1:bit_vector:=X"0000";
INIT_2:bit_vector:=X"0000";
INIT_3:bit_vector:=X"0000"

);
PORT(
DO:OUT std_logic_vector(3 downto 0);
DI:IN std_logic_vector(3 downto 0);
CLK:IN std_logic;
WRE:IN std_logic;
AD:IN std_logic_vector(3 downto 0)
);
END COMPONENT;
uut:RAM16S4
GENERIC MAP(INIT_0=>X"0000",
INIT_1=>X"0000",
INIT_2=>X"0000",
INIT_3=>X"0000"
)
PORT MAP (
DO=>DOUT,
DI=>Dl,
CLK=>CLK,
WRE=>WRE,
AD=>AD

3.1.4 RAM16SDP1
[FiEN 4R

RAM16SDP1(16-Deep by 1-Wide Semi Dual-port SSRAM) 2 ik i &
N 16, HHEALTEDY 1 XU H SSRAM.
LEHIHER

3-4 RAMSDP1 Z&13iEE

WRE ——— b
CLK ————
WAD ——F—> RAM16SDP1 ——— DO
RAD —/4—>

DI ———»
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Port /44
% 3-8 Port 48
Port Name I/O Description
DI Input Data Input
CLK Input Clock Input
WRE Input Write Enable Input
WAD[3:0] Input Write Address
RADI[3:0] Input Read Address
DO Output Data Output
Attribute 7148
& 3-9 Attribute /48
Al Allowed Values Default Description
Name
INIT_0 16'h0000~16'hffff | 16’h0000 gi?\;l:lfles Initial Contents of the
BRI
Verilog itk
RAM16SDP1 instName(
.DI(DI),
WRE(WRE),
.CLK(CLK),
WAD(WAD]I3:0]),
.RAD(RADI3:0]),
.DO(DOUT)
);
defparam instName.INIT_0=16’h0100;
Vhdl #il4k:
COMPONENT RAM16SDP1
GENERIC (INIT_0O:bit_vector:=X"0000");
PORT(
DO:OUT std_logic;
DI:IN std_logic;
CLK:IN std_logic;
WRE:IN std_logic;
WAD:IN std_logic_vector(3 downto 0);
RAD:IN std_logic_vector(3 downto 0)
);
END COMPONENT;
uut:RAM16SDP1
GENERIC MAP(INIT_0=>X"0000")
PORT MAP (
DO=>DOUT,
DI=>Dl,
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CLK=>CLK,
WRE=>WRE,
WAD=>WAD,
RAD=>RAD

3.1.5 RAM16SDP2
JRIBNTA
RAM16SDP2(16-Deep by 2-Wide Semi Dual-port SSRAM) & Hi - 7% &
16, HARALTE Y 2 X H SSRAM.
GRHHEE
3-5 RAM16SDP2 E1J4EE
WRE ——»p

CLK ————»|
WAD —/4—> RAM16SDP2 | —/~— DO

RAD ——/—>
4

DI —/2—>

Port 1+43
= 3-10 Port T8

Port Name /0 Description
DI[1:0] Input Data Input
CLK Input Clock Input
WRE Input Write Enable Input
WAD[3:0] Input Write Address
RADJ3:0] Input Read Address
DO[1:0] Output Data Output

Attribute 7143
% 3-11 Attribute 143

Attribute Name Cg?uvéid Default Description
_ 16’n0000~ : Specifies Initial Contents of
INIT_O~ INIT_1 16 hff 16’0000 the RAM
[FEFIHE
Verilog Filtk:

RAM16SDP2 instName(
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.DI(DI[1:0]),
WRE(WRE),
.CLK(CLK),
.WAD(WAD]I3:0]),
.RAD(RADI3:0]),
.DO(DOUTI[1:0])
);
defparam instName.INIT_0=16’h5600;
defparam instName.INIT_1=16’h0af0;

Vhdl #4k:
COMPONENT RAM16SDP2
GENERIC (INIT_O:bit_vector:=X"0000";
INIT_1:bit_vector:=X"0000"
);
PORT(
DO:OUT std_logic_vector(1 downto 0);
DI:IN std_logic_vector(1 downto 0);
CLK:IN std_logic;
WRE:IN std_logic;
WAD:IN std_logic_vector(3 downto 0);
RAD:IN std_logic_vector(3 downto 0)
);
END COMPONENT;
uut:RAM16SDP2
GENERIC MAP(INIT_0=>X"0000",
INIT_1=>X"0000"
)
PORT MAP (
DO=>DOUT,
DI=>DlI,
CLK=>CLK,
WRE=>WRE,
WAD=>WAD,
RAD=>RAD

3.1.6 RAM16SDP4
[RIBNR
RAM16SDP4(16-Deep by 4-Wide Semi Dual-port SSRAM) & Hiu bk &
N 16, HAREALTEDY 4 HE  SSRAM.
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SHER
3-6 RAMSDP4 ZiER]

WRE ———»

CLK ————

WAD —/4—> RAM16SDP4 —/4—> DO

RAD —/4—>

DI ——/—»
4
Port /143
% 3-12 Port T48
Port Name I/O Description
DI[3:0] Input Data Input
CLK Input Clcok Input
WRE Input Write Enable Input
WAD]I3:0] Input Write Address
RADI[3:0] Input Read Address
DO[3:0] Output Data Output
Attribute 7143
&R 3-13 Attribute /145
Attribute -
Name Allowed Values Default Description
INIT_O~ , e , Specifies Initial Contents of
INIT 3 16’h0000~16’hffff 16’h0000 the RAM
[REBIE
Verilog itk
RAM16SDP4 instName(
.DI(DI[3:0]),
WRE(WRE),
.CLK(CLK),
WAD(WAD]I3:0]),
.RAD(RAD]I3:0]),
.DO(DOUT[3:0])
);

defparam instName.INIT_0=16’h0340;
defparam instName.INIT_1=16’h9065;
defparam instName.INIT_2=16’hac12,;
defparam instName.INIT_3=16’h034c;

vhdl #4k.:

SUG283-1.6
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COMPONENT RAM16SDP2
GENERIC (INIT_0:bit_vector:=X"0000";
INIT_1:bit_vector:=X"0000";
INIT_2:bit_vector:=X"0000";
INIT_3:bit_vector:=X"0000";
);
PORT(
DO:OUT std_logic_vector(3 downto 0);
DI:IN std_logic_vector(3 downto 0);
CLK:IN std_logic;
WRE:IN std_logic;
WAD:IN std_logic_vector(3 downto 0);
RAD:IN std_logic_vector(3 downto 0)
)i
END COMPONENT;
uut:RAM16SDP2
GENERIC MAP(INIT_0=>X"0000",
INIT_1=>X"0000",
INIT_2=>X"0000",
INIT_3=>X"0000"
)
PORT MAP (
DO=>DOUT,
DI=>DlI,
CLK=>CLK,
WRE=>WRE,
WAD=>WAD,
RAD=>RAD

3.1.7 ROM16
EENB
ROM16 & bR E N 16, FHaiis N 1 i HieAi gy, FhEssi e
I INIT #4786 .
ZHERE
3-7 ROM16 Z5HHERE

AD————/—> ROM16 ——— > DO
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Port T8

%% 3-14 Port 9T48
Port Name I/O Description
AD[3:0] Input Address Input
DO Output Data Output

Attribute 7143
& 3-15 Attribute 48

Attribute Name | Allowed Values Default Description
Specifies Initial
INIT_O 16’h0000~16’hffff 16’h0000 Contents of the
ROM
[REGIHE
Verilog Bifk.:

ROM16 instName (
AD(AD[3:0]),
.DO(DOUT)
);
defparam instName.INIT_0=16’hfc00;
Vhdl #i4k
COMPONENT ROM16
GENERIC (INIT:bit_vector:=X"0000");
PORT(
DO:OUT std_logic;
AD:IN std_logic_vector(3 downto 0)
)i
END COMPONENT;
uut:ROM16
GENERIC MAP(INIT=>X"0000")
PORT MAP (
DO=>DOUT,
AD=>AD
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Block SRAM

Block SRAM—YUIR E S BEN LAt ds, HARSAIINRE. RIS E K
X, AT N R (SPISPX9). XU 155, (DP/DPX9). XU 145
3\ (SDP/SDPX9) Fl1H M, (ROM/ROMX9).

YRR GWIN-1. GWINZ-1. GW1N-2. GW1INS-2. GW1NS-2C.
GW1NSR-2. GW1INSR-2C. GW1N-2B. GW1N-4. GW1N-4B. GW1NR-4.,
GWI1NR-4B. GW1N-6. GWI1N-9. GW1INR-9. GW2A-18. GW2AR-18.
GW2A-55.

4.1 SP/SPX9
[FiEN 4

SP/SPX9(Single Port 16K Block SRAM/Single Port 18K Block
SRAM),16K/18K Hiiii 1 BSRAM H17fif =% [H] 4 16K bit/18K bit, H TAERLE
Dy B PR, H AN s B S S R, T SCRR 2 AR X

(bypass 1% 30F1 pipeline #£5X) 1 3 #5110 (normal 5K, write-through
1 read-before-write £z

SP B E A 16bit/32bit. SPX9 L E A 18bit/36bit i, 7] 5ZHL BSRAM [
byte enable Zh#g, BRI 5 A\ Hhkig 0 AD FIME PUALEE 1S5 N\ memory %L
5, E AL . AD[O]4% % DI[7:0/DI[8:0]/& 75 5 A\ memory, AD[1]#% 4]
DI[15:8]/DI[17:9]/& 7% 5 X\ memory, AD[2]#z#1 DI[23:16]/DI[26:18]/& 55 A
memory, AD[3]{Z#l] DI[31:24]/DI[35:27]/& % 5 N\ memory.
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SEHEE
4-1 SP/SPX9 Z5HHEE
DI 45> DI 55>
AD > AD >
BLKSELA5—> BLKSEL ~5—»
WRE ——» (SingIeS';ort 16K WRE  ——» (SingSIeF,)F(’?m 18K
Block SRAM ) —~—» DO Block SRAM ) W DO
CE ) 32 CE ]
CLK ——»| CLK ——»
RESET—» RESET —»
OCE ——> OCE ——>
Port 1+43
% 4-1 Port T8
Port Name 1/O Description
DO[31:0])/DO[35:0] Output Data Output
DI[31:0]/DI[35:0] Input Data Input
AD[13:0] Input Address Input
WRE Input Write Enable
CE Input Clock Enable
CLK Input Clock Input
RESET Input Reset Input
OCE Input Output Clock Enable
BLKSEL][2:0] Input Block RAM Selection Input
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Attribute 9748
& 4-2 Attribute 148
Attribute Name | Type Allowed Values Default Description
Output pipeline register
; ; ; can be bypassed
READ_ MODE Integer | 1’'b0,1’b1 1’b0 1'b0:bypass mode
1’b1:pipeline mode
Write mode can be
selected.
, : : : 2'b00: normal mode
WRITE_MODE | Integer | 2’'b00,2’b01,2’b10 2'b00 2'b01 write-through mode:
2'b10: read-before-write
mode
SP:1,2,4,8,16,32 SP:32 Data width can be
SR Integer | 5py9:9,18,36 SPX9:36 configured
BLK_SEL Integer | 3’b000~3'b111 3’000 Block SRAM Selection
Reset mode config,
RESET_MODE | String | SYNC,ASYNC SYNC synchronous or
asynchronous
INIT_RAM_00~ Integer SP:256’h0...0~256’h1...1 SP:256’'h0...0 Initial value for initial
INIT_ RAM_3F 9 SPX9:288’h0...0~288’h1...1 | SPX9:288'h0...0 | BSRAM
BEXA
FK43MEXFR
Single Port Mode | BSRAM Capacity | Data Width | Address Depth
1 14
2 13
4 12
SP 16K
8 11
16 10
32 9
9 11
SPX9 18K 18 10
36 9
[REGIL
N —
Verilog B4t
SP bram_sp_0 (
.DO({dout[31:8], dout[7:0]}),
.CLK(clk),
.OCE(oce),
.CE(ce),
.RESET(reset),
WRE(wre),
.BLKSEL({3'b000}),
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AD({ad[10:0], 3'b000}),

.DI({{24{1’b0}}, din[7:0]})
);
defparam bram_sp_0.READ_MODE = 1'b0;
defparam bram_sp_0.WRITE_MODE = 2'b00;
defparam bram_sp_0.BIT_WIDTH = 8;
defparam bram_sp_0.BLK_SEL = 3'b000;
defparam bram_sp 0.RESET_MODE = "SYNC";
defparam bram_sp_O.INIT_RAM_00 =
256'h00A000000000000BOOA000000000000BOOA0O00000000000B0O0
A000000000000B;
defparam bram_sp_O.INIT_RAM_01 =
256'h00A000000000000BOOA000000000000BOOA00O000000000B0O0
A000000000000B;
defparam bram_sp_O.INIT_RAM_3F =
256'h00A000000000000BOO0A000000000000BOOA000000000000B0O0
A000000000000B;

Vhdl 4k
COMPONENT SP
GENERIC(
BIT_WIDTH:integer:=32;
READ_MODE:bit:="0";
WRITE_MODE:bit_vector:="01";
BLK_ SEL:bit_vector:="000";
RESET_MODE:string:="SYNC";
INIT_RAM_00:bit_vector:=X"00A000000000000B
00A000000000000BOOA0O0O0O000000000BOOAOO0O000000000B *;
INIT_RAM_O01:bit_vector:=X"00A000000000000B
00A000000000000BOOA0O0O0O000000000BOOA0O0O0O000000000B *;
INIT_RAM_3F:bit_vector:=X"00A000000000000B
00A000000000000BOOA0O0O0000000000BOOA0O0O0O000000000B ™
)i
PORT(
DO:OUT std_logic_vector(31 downto 0):=conv_
std_logic_vector(0,32);
CLK,CE,OCE,RESET,WRE:IN std_logic;
AD:IN std_logic_vector(13 downto 0);
BLKSEL:IN std_logic_vector(2 downto 0);
DI:IN std_logic_vector(31 downto 0)
);
END COMPONENT;
uut:SP
GENERIC MAP(
BIT_WIDTH=>32,
READ_MODE=>'0',
WRITE_MODE=>"01",
BLK_SEL=>"000",
RESET_MODE=>"SYNC",
INIT_RAM_00=>X"00A000000000000B00A00
0000000000BOOA000000000000BOOAOO0O000000000B “,
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INIT_RAM_01=>X"00A000000000000B00A00
0000000000BOOA000000000000BOOAOO0O000000000B *,
INIT_RAM_02=>X"00A000000000000BO0A00
0000000000BOOA000000000000BOOAOO0O000000000B *,
INIT_RAM_3F=>X"00A000000000000BO0A00O
0000000000BOOA000000000000BOOAOO0O000000000B ™
)
PORT MAP (
DO=>dout,
CLK=>clk,
OCE=>o0ce,
CE=>ce,
RESET=>reset,
WRE=>wre,
BLKSEL=>blksel,
AD=>ad,
DI=>din
)i
AN/
Verilog #4t.:
SPX9 bram_spx9 0 (
.DO({dout[35:18],dout[17:0]}),
.CLK(clIK),
.OCE(oce),
.CE(ce),
.RESET(reset),
WRE(wre),
.BLKSEL({3'b000}),
AD({ad[9:0], 2’b00, byte_en[1:0]}),
.DI({{18{1’b0}},din[17:0]})
);
defparam bram_spx9 0.READ_MODE = 1'b0;
defparam bram_spx9 0.WRITE_MODE = 2'b00;
defparam bram_spx9 0.BIT_WIDTH = 18;
defparam bram_spx9 0.BLK_SEL = 3'b000;
defparam bram_spx9 0.RESET_MODE ="SYNC";
defparam bram_spx9 O0.INIT_RAM_00 =
288'h000000000C0O00000000000DOO0O0050000C0O00000000000D0O00
0000000C000000000000D0;
defparam bram_spx9 O0.INIT_RAM_01 =
288'h000000000C0O00000000000DOOOOOO0000CO00000003000D0O00
0000000C000000000040D0;
defparam bram_spx9 O.INIT_RAM_3F =
288'h0000A0000C000000000000DOOOOOOOO00CO00000000000D001
0000000C000000000000D0;
Vhdl 4.
COMPONENT SPX9
GENERIC(
BIT_WIDTH:integer:=9;
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READ_MODE:bit:='0";
WRITE_MODE:bit_vector:="00";
BLK_SEL : bit_vector:="000";
RESET_MODE : string:="SYNC";
INIT_RAM_00:bit_vector:=X"000000000C000000
000000D0000050000C000000000000DOOOOOOOOOOCOO0000000000DO™;
INIT_RAM_01:bit_vector:=X"000000000C000000
000000D0000000000C0O00000003000DOOOOOOOOOOCO0O0000000040D0O™;
INIT_RAM_3F:bit_vector:=X"0000A0000C000000
000000D0000000000C0O00000000000D0010000000C0O0O0000000000D0O"
);
PORT(
DO:OUT std_logic_vector(35 downto 0):=conv_
std_logic_vector(0,36);
CLK,CE,OCE,RESET,WRE:IN std_logic;
AD:IN std_logic_vector(13 downto 0);
DI:IN std_logic_vector(35 downto 0);
BLKSEL:std_logic_vector(2 downto 0)
);
END COMPONENT;
uut:SPX9
GENERIC MAP(
BIT_WIDTH=>9,
READ_MODE=>'0',
WRITE_MODE=>"00",
BLK_SEL=>"000",
RESET_MODE=>"SYNC",
INIT_RAM_00=>X"00000000000000000000
0000000000000000000000000000000000000000000000000000",
INIT_RAM_01=>X"00000000000000000000
0000000000000000000000000000000000000000000000000000",
INIT_RAM_3F=>X"00000000000000000000
0000000000000000000000000000000000000000000000000000"
)
PORT MAP(
DO=>dout,
CLK=>clk,
OCE=>0ce,
CE=>ce,
RESET=>reset,
WRE=>wre,
BLKSEL=>blksel,
AD=>ad,
DI=>din

4.2 SDP/SDPX9
[RIENTE

SDP/SDPX9(Semi Dual Port 16K Block SRAM /Semi Dual Port 18K
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Block SRAM ),16K/18K X 1 BSRAM FRIFEfi% 2% 1] 43 1) 9 16K bit/18K bit,
HTAEB A 000 A, om0 A BT 544, o B #EATE8ME, "I
Fr 2 M R (bypass A A pipeline B2 1 1 #HE 1 (normal =)

SDP Bi & 2y 16bit/32bit. SDPX9 AL & v 18bit/36bit i, A sZ¥l BSRAM
[X) byte enable IZhRg, Bli@EL S AHuhkim 1 AD IR PUAZ 245 N\ memory
(s, & P AE . ADA[O]#2#] DI[7:0)/DI[8:0]/2 755 A\ memory, ADA[1]
1 DI[15:8)/DI[17:9])/2 75 5 A\ memory, ADA[2]#%#] DI[23:16]/DI[26:18]/&
5 N memory, ADA[3]#%i DI[31:24]/DI[35:27]/& 75 5 N\ memory.

SEE
[& 4-2 SDP/SDPX9 ZH1ERE
DI > —a5> DO DI 55— —3g > DO

ADA 7 <7 ADB ADA > <z~ ADB
BLKSEL —~5—> sSDP <«—— WREB BLKSEL “3 > SDPx9 < WREB
WREA 4>Po(rtsfgql<i_gllj§clk <«— CEB WREA —— Po(rtsfg:i_gllj:clk <«— CEB

SRAM ) SRAM )

CEA —» «— CLKB CEA —» «— CLKB
CLKA ——>» l«—RESETB CLKA —>| <«— RESETB
RESETA——» <«—— OCE RESETA———» «—— OCE

Port /143

% 4-4 Port TR

Port Name 1/0 Description

DO[31:0])/DO[35:0] Output Data Output

DI[31:0]/DI[35:0] Input Data Input

ADA[13:0] Input Port A Address

ADB[13:0] Input Port B Address

WREA Input Port A Write Enable

WREB Input PortB Write Enable

CEA Input Port A Clock Enable

CEB Input Port B Clock Enable

CLKA Input Port A Clock Input

CLKB Input Port B Clock Input

RESETA Input Port A Reset Input

RESETB Input PortB Reset Input

OCE Input Output Clock Enable

BLKSEL[2:0] Input Block SRAM Selection Input
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Attribute 9748
& 4-5 Attribute 948
Attribute Name Type Allowed Values Default Description
Output pipeline
register can be
READ_MODE Integer 1’b0,1’b1 1’b0 bypassed
1’b0:bypass mode
1’b1:pipeline mode
SDP:1,2,4,8,16,32 SDP:32 Port A’'s data width
VIR O TSl SDPX9:9,18,36 SDPX9:36 can be configured
SDP:1,2,4,8,16,32 SDP:32 Port B’s data width
SAIDRL TS SDPX9:9,18,36 SDPX9:36 can be configured
BLK_SEL Integer 3'b000~3'b111 3000 Block SRAM
Selection
Reset mode config,
RESET_MODE String SYNC,ASYNC SYNC synchronous
orasynchronous
SDP:256’h0...0~256’h1... | SDP:256’h0...
INIT_RAM_00~ Inteqer 1 0 Initial value for initial
INIT_RAM_3F 9 SDPX9:288’'h0...0~288’'h | SDPX9:288'h0 | BSRAM
1...1 ...0
BLEXR
R4-6MEXFR
Single Port Mode | BSRAM Capacity | Data Width Address Depth
1 14
2 13
4 12
SDP 16K
8 11
16 10
32 9
9 11
SDPX9 18K 18 10
36 9
[REGIL
i —
Verilog B4t
SDP bram_sdp_0 (
.DO({dout[31:16],dout[15:0]}),
.CLKA(clka),
.CEA(cea),
.RESETA(reseta),
WREA(wrea),
.CLKB(clkb),
.CEB(ceb),
.RESETB(resetb),
WREB(wreb),
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.OCE(oce),

.BLKSEL({3'b000}),

ADA({ada[9:0], 2’b00, byte_en[1:0]}),

.DI({{16{1’b0}},din[15:01}),

.ADB({adb[9:0],4’b0000})
);
defparam bram_sdp_0.READ_MODE = 1'b1;
defparam bram_sdp_0.BIT_WIDTH_O = 16;
defparam bram_sdp_0.BIT_WIDTH_1 = 16;
defparam bram_sdp_0.BLK_SEL = 3'b000;
defparam bram_sdp_0.RESET_MODE ="SYNC";
defparam bram_sdp_O.INIT_RAM_00 =
256'h00A000000000000BO0A000000000000BOOA000000000000BOO
A000000000000B;
defparam bram_sdp_O.INIT_RAM_3F =
256'h00A000000000000BOO0A000000000000BOOA000000000000B0O0
A000000000000B;

Vhdl 4k
COMPONENT SDP
GENERIC(
BIT_WIDTH_O:integer:=16;
BIT_WIDTH_1:integer:=16;
READ_MODE:bit:='0"
BLK_SEL:bit_vector:="000";
RESET_MODE:string:="SYNC";
INIT_RAM_00:bit_vector:=X"00A000000000000
BOOA000000000000BOOA0O0O0000000000BOOAOO0O000000000B™;
INIT_RAM_01:bit_vector:=X"00A000000000000
BOOA000000000000BOOA0O0O0000000000BOOAO0OO00000O0O000B™;
INIT_RAM_3F:bit_vector:=X"00A000000000000
BOOA0O00000000000BOOA0O00000000000BOOAOO0O000000000B™
)i
PORT(
DO:OUT std_logic_vector(31 downto 0):=conv_
std_logic_vector(0,32);
CLKA,CLKB,CEA,CEB,OCE,RESETA,RESETB,
WREA WREB:IN std_logic;
ADA,ADB:IN std_logic_vector(13 downto 0);
BLKSEL:IN std_logic_vector(2 downto 0);
DI:IN std_logic_vector(31 downto 0)
);
END COMPONENT;
uut:SDP
GENERIC MAP(
BIT_WIDTH_0=>16,
BIT_WIDTH_1=>16,
READ MODE=>'0’,
BLK_SEL=>"000",
RESET _MODE=>"SYNC",
INIT_RAM_00=>X"00A000000000000BO0A00O
141(246)




4Block SRAM 4.2SDP/SDPX9

0000000000BOOA0O0O0000000000BOOAOO0O00O0000000B",
INIT_RAM_01=>X"00A000000000000B0O0A00
0000000000BOOA0O0O0000000000BOOAOO0O00O0000000B",
INIT_RAM_3F=>X"00A000000000000B0O0A00
0000000000BOOA0O0O0000000000BOOAO0O0O00O0000000B"
)
PORT MAP(
DO=>dout,
CLKA=>clka,
CEA=>cea,
RESETA=>reseta,
WREA=>wrea,
CLKB=>clkb,
CEB=>ceb,
RESETB=>resetb,
WREB=>wreb,
OCE=>0ce,
BLKSEL=>blksel,
ADA=>ada,
Dl=>din,
ADB=>adb

N /-
Verilog #i4k:
SDPX9 bram_sdpx9_0 (
.DO({dout[35:9],dout[8:0]}),
.CLKA(clka),
.CEA(cea),
.RESETA(reseta),
WREA(wrea),
.CLKB(clkb),
.CEB(ceb),
.RESETB(resetb),
\WREB(wreb),
.OCE(oce),
.BLKSEL({3'b0003}),
.ADA({ada[10:0],3’'b000}),
.DI({{27{1’b0}},din[8:0]}),
.ADB({adb[10:0],3’b000})
);
defparam bram_sdpx9 0.READ_MODE = 1'b0;
defparam bram_sdpx9 0.BIT_WIDTH_0=09;
defparam bram_sdpx9 0.BIT_WIDTH_1=09;
defparam bram_sdpx9_ 0.BLK_SEL = 3'b000;
defparam bram_sdpx9 0.RESET_MODE ="SYNC";
defparam bram_sdpx9_O0.INIT_RAM_00 =
288'h000000000C0O00000000000DOOO0050000C000000000000D0O00
0000000C000000000000D0;
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defparam bram_sdpx9_O.INIT_RAM_01 =
288'h000000000C0O00000000000DOOOOO0O0000CO00000003000D0O00
0000000C000000000040D0;
defparam bram_sdpx9 O.INIT_RAM_3F =
288'h0000A0000C000000000000DOOOOOOOO0OCO00000000000D001
0000000C000000000000D0;
Vhdl #il4k:
COMPONENT SDPX9
GENERIC(
BIT_WIDTH_O:integer:=18;
BIT_WIDTH_1:integer:=18;
READ_MODE:bit:='0",
BLK_SEL:bit_vector:="000";
RESET_MODE:string:="SYNC";
INIT_RAM_00:bit_vector:=X"000000000C00000
0000000D0000050000C000000000000DOOOO000000C0O00000000000D0O
INIT_RAM_01:bit_vector:=X"000000000C00000
0000000D0000000000CO00000003000DOOOO0O00000C0O00000000040D0
INIT_RAM_3F:bit_vector:=X"0000A0000C00000
0000000D0000000000C000000000000D0010000000C0O00000000000D0O
);
PORT(
DO:OUT std_logic_vector(35 downto 0):=conv
_std_logic_vector(0,36);
CLKA,CLKB,CEA,CEB,OCE,RESETA,RESETB,
WREA WREB:IN std_logic;
ADA,ADB:IN std_logic_vector(13 downto 0);
BLKSEL:IN std_logic_vector(2 downto 0);
DI:IN std_logic_vector(35 downto 0)
)i
END COMPONENT;
uut:SDP
GENERIC MAP(
BIT_WIDTH_0=>18,
BIT WIDTH_1=>18,
READ_MODE=>'0’,
BLK_SEL=>"000",
RESET_MODE=>"SYNC",
INIT_RAM_00=>X"000000000C000000000000D00
00050000C000000000000D0OOO0OO0O0000C0O00000000000D0",
INIT_RAM_01=>X"000000000C000000000000D00
00000000C000000003000D0OOOOOO0000C0O00000000040D0",
INIT_RAM_3F=>X"0000A0000C000000000000D00
00000000C000000000000D0010000000C000000000000D0O"
)
PORT MAP(
DO=>dout,
CLKA=>clka,
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CEA=>cea,
RESETA=>reseta,
WREA=>wrea,
CLKB=>clkb,
CEB=>ceb,
RESETB=>resetb,
WREB=>wreb,
OCE=>0ce,
BLKSEL=>blksel,
ADA=>ada,
DI=>din,
ADB=>adb

4.3 DP/DPX9

SUG283-1.6

[FiEN4R

DP/DPX9(True Dual Port 16K Block SRAM/True Dual Port 18K Block
SRAM), 16K/18K X 1 BSRAM ()41 =% 8] 4371 4 16K bit/18K bit, T
VERE R X R, 3 A RIS 1 B 8 R] 40 Bl 7 S e/ 5 8, AT s
2 Mg (bypass iU A pipeline #x) 1 3 # 5 #: (normal £
write-through 1 3 F1 read-before-write ).

DP fic &}y 16bit.DPX9 Fic & A 18bit I, 7] 52l BSRAM [ byte enable
hfe, BRiE 5 Ak H AD BRPY A2 65 N memory H##E, &P
ffife. ADA[O]4% i DIA[7:0)/DIA[8:0]/Z 75 5 N\ memory, ADA[1]#z ]
DIA[15:8]/DIA[17:9]/2& 75 5 N\ memory, ADB[0]4Z#1| DIB[7:0])/DIB[8:0]/% 155
A memory, ADB[1]#%i| DIB[15:8)/DIB[17:9]/& 755 A\ memory.

LEHER

4-3 DP/DPX9 Z5#1EE]

DIA T’ <T DIB DIA W 4—/T DIB
ADA T’ % ADB ADA ﬁT’ 4# ADB
BLKSEL —4—>| «——— WREB BLKSEL—+5—>) «—— WREB
WREA ———> DP ' «——— CEB WREA ——> DPX9 l«——— CEB

(Dual Port 16K (Dual Port 18K

CEA | Block SRAM) [ € CLKB CEA | Block SRaM)  [€ CLKB
CLKA ———> l«——— RESETB CLKA ———>| l«——— RESETB
RESETA ———>| ‘«——— OCEB RESETA——>| «——— OCEB
OCEA ———»| —#¢> DOB OCEA ———>| —#g> DOB
DOA 45— DOA <5
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4.3DP/DPX9
Port T8
%k 4-7 Port 148
Port Name 1/0 Description
DOAJ[15:0]/DOA[17:0] Output Port A Data Output
DOB[15:0)/DOB[17:0] Output Port B Data Output
DIA[15:0]/DIA[17:0] Input Port A Data Input
DIB[15:0]/DIB[17:0] Input Port B Data Input
ADA[13:0] Input Port A Address
ADBJ13:0] Input Port B Address
WREA Input Port A Write Enable
WREB Input Port B Write Enable
CEA Input Port A Clock Enable
CEB Input Port B Clock Enable
CLKA Input Port A Clock Input
CLKB Input Port B Clock Input
RESETA Input Port A Reset Input
RESETB Input Port B Reset Input
OCEA Input Port A Output Clock Enable
OCEB Input Port B Output Clock Enable
BLKSEL[2:0] Input Block RAM Selection
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Attribute 7143

= 4-8 Attribute 143

Attribute Name | Type Allowed Values Default Description
Port A's output pipeline
READ_MODEO | Integer 1°b0,1’b1 1’b0 (el Ea Ll et
1’b0:bypass mode
1’b1:pipeline mode
Port B's output pipeline
3 ] g register can be bypassed
READ_MODE1 | Integer 1’b0,1’b1 1’b0 1'b0:bypass mode
1’b1:pipeline mode
Port A's write mode can be
selected
; ; ) 5 2'b00: normal mode
WRITE_MODEDQO | Integer 2’b00,2'’b01,2'b10 2’b00 2'b01: write-through mode
2'b10: read-before-write
mode
Port B’s write mode can be
selected
, : : - 2'b00: normal mode
WRITE_MODE1 | Integer 2’b00,2'b01,2'b10 2’b00 2'b01: write-through mode
2'b10: read-before-write
mode
DP:1,2,4,8,16 DP:16 Port A’'s data width can be
e DPX9:9,18 DPX9:18 configured
DP:1,2,4,8,16 DP:16 Port B’s data width can be
SR S [tsyes DPX9:9,18 DP:18 configured
BLK_SEL Integer 3'’b000~3’b111 3’000 Block RAM Selection
RESET_MODE | String SYNC,ASYNC SYNC RESETOHE e
synchronous or asynchronous
DP:256'h0...0~256’ | DP:256'h0...
INIT_RAM_00~ h1...1 0 . L
INIT_RAM_3F | Integer DPX9:288'0...0~2 | DPX9:288'ho | Mtié! value for initial BSRAM
88'h1...1 ...0
BEEXA
RIIMEXFR
I?/Ilgg:ae el BSRAM Capacity Data Width Address Depth
1 14
2 13
DP 16K 4 12
8 11
16 10
9 11
DPX9 18K
18 10
[FEFIHL
il —
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Verilog #il4t.:

DP bram_dp_0 (

.DOA({doa[15:8],doa[7:0]}),

.DOB({doa[15:8],dob[7:0]}),

.CLKA(clka),

.OCEA(ocea),

.CEA(cea),

.RESETA(reseta),

WREA(wrea),

.CLKB(clkb),

.OCEB(oceb),

.CEB(ceb),

.RESETB(resetb),

\WREB(wreb),

.BLKSEL({3’'b000}),

.ADA({ada[10:0],3’b000}),

.DIA({{8{1’b0}},dia[7:0]})

.ADB({adb[10:0],3’b000}),

.DIB({{8{1’b0}},dib[7:0]})
);
defparam bram_dp_0.READ_MODEDO = 1'b0;
defparam bram_dp_0.READ_MODEL1 = 1'b0;
defparam bram_dp_O0.WRITE_MODEO = 2'b00;
defparam bram_dp_0.WRITE_MODE1 = 2'b00;
defparam bram_dp_0.BIT_WIDTH_0 = 8;
defparam bram_dp_0.BIT_WIDTH_1 =8;
defparam bram_dp_0.BLK_SEL = 3'b000;

defparam bram_dp_0.RESET_MODE = "SYNC";

defparam bram_dp_O.INIT_RAM_00 =

defparam bram_dp_O.INIT_RAM_3E =

defparam bram_dp_O.INIT_RAM_3F =

COMPONENT DP
GENERIC (

256'h00A000000000000BOOA000000000000BOOAOO0000000000BOOAOO
0000000000B;

256'h00A000000000000BOOA000000000000BOOAO00000000000BOOAOO
0000000000B;

256'h00A000000000000BOOA000000000000BOOAOO0000000000BOOAOO
0000000000B;

Vhdl #i4k:

BIT_WIDTH_O:integer:=16;
BIT_WIDTH_1:integer:=16;
READ_MODEQ:bit:='0";

READ_MODEZ1:bit:='0";
WRITE_MODEDQ:bit_vector:="00";
WRITE_MODEZ1:bit_vector:="00";
BLK_SEL:bit_vector:="000";
RESET_MODE:string:="SYNC";
INIT_RAM_O00:bit_vector:=X"000000000000000

0000000000000000000000000000000000000000000000000";
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INIT_RAM_01:bit_vector:=X"000000000000000
0000000000000000000000000000000000000000000000000";
INIT_RAM_3F:bit_vector:=X"000000000000000
0000000000000000000000000000000000000000000000000"
);
PORT (
DOA,DOB:OUT std_logic_vector(15 downto 0):
=conv_std_logic_vector(0,16);
CLKA,CLKB,CEA,CEB,OCEA,OCEB,RESETA,
RESETB,WREA,WREB:IN std_logic;
ADA,ADB:IN std_logic_vector(13 downto 0);
BLKSEL:IN std_logic_vector(2 downto 0);
DIA,DIB:IN std_logic_vector(15 downto 0)
);
END COMPONENT;
uut:DP
GENERIC MAP(
BIT_WIDTH_0=>16,
BIT WIDTH_1=>16,
READ_MODEO=>'0",
READ_ MODE1=>'0',
WRITE_MODEOQO=>"00",
WRITE_MODE1=>"00",
BLK_SEL=>"000",
RESET _MODE=>"SYNC",
INIT_RAM_00=>X"00000000000000000000000

00000000000000000000000000000000000000000",

INIT_RAM_01=>X"00000000000000000000000

00000000000000000000000000000000000000000",

INIT_RAM_3F=>X"00000000000000000000000

00000000000000000000000000000000000000000"

SUG283-1.6

)
PORT MAP(

DOA=>doa,
DOB=>dob,
CLKA=>clka,
CLKB=>clkb,
CEA=>ceb,
CEB=>ceb,
OCEA=>0cea,
OCEB=>0ceb,
RESETA=>reseta,
RESETB=>resetb,
WREA=>wrea,
WREB=>wreb,
ADA=>ada,
ADB=>adb,
BLKSEL=>blksel,
DIA=>dia,
DIB=>dib
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);

ZN 17/ -

Verilog %4t

DPX9 bram_dpx9_0 (

.DOA(doa[17:0]),

.DOB(dob[17:0]),

.CLKA(clka),

.OCEA(ocea),

.CEA(cea),

.RESETA(reseta),

WREA(wrea),

.CLKB(clkb),

.OCEB(oceb),

.CEB(ceb),

.RESETB(resetb),

\WREB(wreb),

.BLKSEL({3'b000}),

ADA({ada[9:0], 2’b00,byte_ena[1:0]}),

.DIA(dia[17:0]),

.ADB({adb[9:0], 2’b00,byte_enb[1:0]}),

.DIB(dib[17:0])
);
defparam bram_dpx9_0.READ_MODEO = 1'b1;
defparam bram_dpx9 0.READ_MODE1 = 1'b1;
defparam bram_dpx9_0.WRITE_MODEO = 2'b01;
defparam bram_dpx9 0.WRITE_MODEL1 = 2'b01;
defparam bram_dpx9_0.BIT_WIDTH_0 = 18;
defparam bram_dpx9_0.BIT_WIDTH_1 = 18;
defparam bram_dpx9_0.BLK_SEL = 3'b000;
defparam bram_dpx9 0.RESET_MODE = "SYNC";
defparam bram_dpx9_O.INIT_RAM_00 =
288'h000000000C0O00000000000DOOOOOO0000CO00000000000D0O00
0000000C000000000000D0;
defparam bram_dpx9_O.INIT_RAM_01 =
288'h000000000C000000000000DO0O000OOO00CO00000000000D0O00
0000000C000000000000D0;
defparam bram_dpx9_O0.INIT_RAM_3F =
288'h000000000C0O00000000000DOOOOOO0000C0O00000000000D0O00
0000000C000000000000D0;

Vhdl #i4k:

COMPONENT DPX9
GENERIC (

BIT_WIDTH_O:integer:=18;
BIT_WIDTH_1:integer:=18;
READ_MODEQ:bit:='0";
READ_MODEZ1:bit:='0";
WRITE_MODEDQ:bit_vector:="00";
WRITE_MODEZ1:bit_vector:="00";
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BLK_SEL:bit_vector:="000";
RESET_MODE:string:="SYNC";
INIT_RAM_00:bit_vector:=X"00000000000000
00000000000000000000000000000000000000000000000000";
INIT_RAM_01:bit_vector:=X"00000000000000
00000000000000000000000000000000000000000000000000";
INIT_RAM_3F:bit_vector:=X"00000000000000
00000000000000000000000000000000000000000000000000"
);
PORT (
DOA,DOB:OUT std_logic_vector(17 downto 0)
:=conv_std_logic_vector(0,18);
CLKA,CLKB,CEA,CEB,0CEA,OCEB,RESETA,
RESETB,WREA,WREB:IN std_logic;
ADA,ADB:IN std_logic_vector(13 downto 0);
BLKSEL:IN std_logic_vector(2 downto 0);
DIA:IN std_logic_vector(17 downto 0);
DIB:IN std_logic_vector(17 downto 0)
)i
END COMPONENT;
uut:DPX9
GENERIC MAP(
BIT_WIDTH_0=>18,
BIT_WIDTH_1=>18,
READ_MODEO=>'0',
READ_MODE1=>'0',
WRITE_MODEO=>"00",
WRITE_MODE1=>"00",
BLK_SEL=>"000",
RESET_MODE=>"SYNC",
INIT_RAM_00=>X"0000000000000000000
000000000000000000000000000000000000000000000",
INIT_RAM_01=>X"0000000000000000000
000000000000000000000000000000000000000000000",
INIT_RAM_3F=>X"0000000000000000000
000000000000000000000000000000000000000000000"
)
PORT MAP(
DOA=>doa,
DOB=>dob,
CLKA=>clka,
CLKB=>clkb,
CEA=>ceb,
CEB=>ceb,
OCEA=>0cea,
OCEB=>0ceb,
RESETA=>reseta,
RESETB=>resetb,
WREA=>wrea,
WREB=>wreb,
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ADA=>ada,
ADB=>adb,
BLKSEL=>blksel,
DIA=>dia,
DIB=>dib

);
4.4 ROM/ROMX9
RENE

ROM/ROMX9(16K/18K Block ROM),16K/18K Hetk W4 17 2 (R 174k
28] 73l 9 16K bit/18K bit, H TAERE Ay R Eets=, nI 3k 2 Mhiseisi =
(bypass #&3F1 pipeline £3%).

SUG283-1.6

SEE
4-4 ROM/ROMNX9 Z5HaEE
AD P AD >
BLKSEL /3> BLKSEL —5—»
WRE ——» ROM WRE ——> o
cE (16K Block ROM ) - DO CE (18K Block ROM ) 46 > DO
CLK ———> CLK ——>
RESET —— | RESET ——»|
OCE — > OCE ——»
Port /43
% 4-10 Port T48
Port Name 1/0 Description
DO[31:0])/DO[35:0] Output Data Output
AD[13:0] Input Address Input
WRE Input Write Enable
CE Input Clock Enable
CLK Input Clock Input
RESET Input Reset Input
OCE Input Output Clock Enable
BLKSEL[2:0] Input Block RAM Select
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Attribute 7143
Z® 4-11 Attribute +48

Attribute Name Type Allowed Values Default Description
Output pipeline register
; ; ; can be bypassed
READ_ MODE Integer 1’b0,1’b1 1’b0 1'b0:bypass mode
1’b1:pipeline mode
ROM:1,2,4,8,16,32 ROM:32 Data width can be
SR Integer | poMx9:9,18.36 ROMX9:36 configured
BLK_SEL Integer 3’b000~3’b111 3’b000 Block RAM Selection
Reset mode config,
RESET_MODE String SYNC,ASYNC SYNC synchronous or
asynchronous
ROM:256’h0...0~256’h1 ROM:256’h0...
INIT_RAM_00~ Intecer A 0 Initial value for initial
INIT_RAM_3F 9 ROMX9:288’'h0...0~288’'h | ROMX9:288'h | BSRAM
1...1 0...0
BEXA
R4&1R2EWEXR
, BSRAM -
Single Port Mode Capacity Data Width Address Depth
1 14
2 13
4 12
ROM 16K
8 11
16 10
32 9
9 11
ROMX9 18K 18 10
36 9
[REFIE
i —
Verilog #i4k:
ROM bram_rom_0 (
.DO({dout[31:8],dout[7:0]}),
.CLK(clk),
.OCE(oce),
.CE(ce),
.RESET(reset),
WRE(wre),
.BLKSEL({3’'b000}),
.AD({ad[10:0],3’b000})
);
defparam bram_rom_0.READ_MODE = 1'b0;
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defparam bram_rom_0.BIT_WIDTH = 8;

defparam bram_rom_0.BLK_SEL = 3'b000;

defparam bram_rom_0.RESET_MODE ="SYNC";

defparam bram_rom_O0.INIT_RAM_00 =
256'h9C23645D0F 78986 FFC3E36E141541B95C19F2F7164085E631
A819860D8FF0000;

defparam bram_rom_O.INIT_RAM_01 =
256'h000000000000000000000000000000000000000000000000000
OOOFFFFFFBDCEF,;

Vhdl #4k:
COMPONENT ROM
GENERIC(
BIT_WIDTH:integer:=1,
READ_MODE:bit:='0",
BLK_ SEL:bit_vector:="000";
RESET_MODE:string:="SYNC";
INIT_RAM_00:bit_vector:=X"9C23645D0OF78986FF
C3E36E141541B95C19F2F7164085E631A819860D8FF0000";
INIT_RAM_01:bit_vector:=X"000000000000000000
000000000000000000000000000000000000FFFFFFBDCF"
);
PORT(
DO:OUT std_logic_vector(31 downto 0):=conv_std
_logic_vector(0,32);
CLK,CE,OCE,RESET,WRE:IN std_logic;
BLKSEL:IN std_logic_vector(2 downto 0);
AD:IN std_logic_vector(13 downto 0)
)i
END COMPONENT;
uut:ROM
GENERIC MAP(
BIT_WIDTH=>1,
READ_MODE=>'0',
BLK_SEL=>"000",
RESET _MODE=>"SYNC",
INIT_RAM_00=>X"9C23645D0F78986FFC3E36
E141541B95C19F2F7164085E631A819860D8FF0000",
INIT_RAM_01=>X"000000000000000000000000
000000000000000000000000000000FFFFFFBDCF "
)
PORT MAP(
DO=>do,
AD=>ad,
CLK=>clk,
CE=>ce,
OCE=>0ce,
RESET=>reset,
WRE=>wre,
BLKSEL=>blksel
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AN/
Verilog B4k
ROMX9 bram_romx9_0 (
.DO({dout[35:9],dout[8:0]}),
.CLK(clIK),
.OCE(oce),
.CE(ce),
.RESET(reset),
WRE(wre),
.BLKSEL({3’'b000}),
.AD({ad[10:0],3'b000})
);
defparam bram_romx9_0.READ_MODE = 1'b0;
defparam bram_romx9_0.BIT_WIDTH = 9;
defparam bram_romx9_0.BLK_SEL = 3'b000;
defparam bram_romx9 0.RESET_MODE = "SYNC";
defparam bram_romx9_O.INIT_RAM_00 =
288'hCEO8CC85D07DE1316FFEOF86DE1A09523795EO0E7ESE71B2
020BC630D6053160EC7FC0000;
defparam bram_romx9_O.INIT_RAM_01 =
288'h000000000000000000000000000000000000000000000000000
0000000001FFFFFFF7ACF;
Vhdl #il4k:
COMPONENT ROMX9
GENERIC(
BIT_WIDTH:integer:=9;
READ_MODE:bit:="0";
BLK_SEL:bit_vector:="000";
RESET_MODE:string:="SYNC";
INIT_RAM_00:bit_vector:=X"CE08CC85D07DE131
6FFEOF86DE1A09523795EO0E7E5E71B2020BC630D6053160EC7FC000
0,
INIT_RAM_01:bit_vector:=X"000000000000000000
0000000000000000000000000000000000000000001FFFFFFF7ACF"
)i
PORT(
DO:OUT std_logic_vector(35 downto 0):=conv_std
_logic_vector(0,36);
CLK,CE,OCE,RESET,WRE:IN std_logic;
BLKSEL:IN std_logic_vector(2 downto 0);
AD:IN std_logic_vector(13 downto 0)
)i
END COMPONENT;
Uut:ROMX9
GENERIC MAP(
BIT WIDTH=>9,
READ_MODE=>'0',
BLK_SEL=>"000",
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RESET_MODE=>"SYNC",
INIT_RAM_00=>X"CE08CC85D07DE1316F
FEOF86DE1A09523795EO0E7ES5E71B2020BC630D6053160EC7FC0000",
INIT_RAM_01=>X"00000000000000000000
00000000000000000000000000000000000000001FFFFFFF7ACF"
)
PORT MAP(
DO=>do,
AD=>ad,
CLK=>clk,
CE=>ce,
OCE=>o0ce,
RESET=>reset,
WRE=>wre,
BLKSEL=>blksel
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5DSP 5.1Pre-adder

5DSP

DSP(Digital Signal Processing) 2375548, &N
(Pre-Adder), FeiE#s (MULT) #1154 fi 5 AZ 4 EC (ALUSAD).

Y Erg . GWIN-2. GWIN-2B. GW1N-4. GW1N-4B. GWI1NR-4,
GWI1NR-4B. GW1N-6. GWI1N-9. GW1INR-9. GW2A-18. GW2AR-18.
GW2A-55.

5.1 Pre-adder
Pre-adder Z&Tiiin#s, SEELHOMN. FIRAFEALTIEE. Pre-adder %1847 5
SRR, o gE 9 A7 TE i PADD9 Al 18 £ % ) PADD18.
5.1.1 PADDI1S8

FiENE
PADD18 (18-bit Pre-Adder) +& 18 fiFiings, SL¥L T 18 ArEgFn. i
Yk B A T RE
HHEHR
& 5-1 EHaERE
A Sg—>
—;ﬁ» DOUT
SI —,T»
B —;T»
PADD18 so
/ 1 (Pre-adder ) —F>
SBI ‘s re-aader 18
ASEL —>
CLK —»
CE W SBO
RESET —»
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5DSP 5.1Pre-adder
Port /48
= 5-1 Port {148
Port Name I/1O Description
A[17:0] Input 18-bit Data Input A
B[17:0] Input 18-bit Data Input B
SI[17:0] Input Shift Data Input A
SBI[17:0] Input Pre—adder Shift Input, backward direction
ASEL Input Source Selection, Sl orA
CLK Input Clock Input
CE Input Clock Enable
RESET Input Reset Input
SO[17:0] Output Shift Data Output A
SBOJ[17:0] Output Pre—adder Shift Output, backward direction
DOUTI[17:0] Output Data Output
Attribute 7148
& 5-2 Attribute /148
Attribute Name Allowed Values | Default | Description
Input A(A or Sl)register can be bypassed
AREG 1’b0,1’b1 160 1’b0: bypass mode
1’b1: registered mode
Input B(B or SBI )
, , register can be bypassed
EREC eltiion 1’b0 1’b0: bypass mode
1’b1: registered mode
ADD/SUB Selection
ADD_SUB 1’b0,1’b1 1'b0 1’b0: add
1'b1: sub
PADD RESET MODE | SYNC,ASYNC Reset mode config,synchronous or
- — SYNC | asynchronous
Input B Selection.
BSEL_MODE 1'b1,1’b0 1'b1 1'bl: select SBI
1'b0: select B
Shift output register at port SO can be bypassed
SOREG 1’b0,1’b1 160 1’b0: bypass mode
1’b1: registered mode
[FEGIL
Verilog #l4t.:
PADD18 padd18_inst(
A(a[17:0]),
.B(b[17:0]),
.SO(s0[17:0)),
.SBO(sbo[17:0]),
.DOUT(dout[17:0]),
.SlI(si[17:0]),
SUG283-1.6 157(246)




5DSP 5.1Pre-adder

.SBI(sbi[17:0]),

.CE(ce),

.CLK(clIK),

.RESET(reset),

ASEL(asel)
);
defparam padd18 inst. AREG = 1'b0;
defparam padd18 inst.BREG = 1'b0;
defparam padd18_inst. ADD_SUB = 1'b0;
defparam padd18 inst.PADD_RESET_MODE ="SYNC";
defparam padd18_inst.SOREG = 1'b0;
defparam padd18 inst.BSEL_MODE = 1'b1;

Vhdl #il4k.:
COMPONENT PADD18

GENERIC (AREG:bit:='0";
BREG:bit:='0";
SOREG:bit:='0";
ADD_SUB:bit:='0";
PADD_RESET_ MODE:string:="SYNC" ;
BSEL_MODE:bit:="1"

)i
PORT(
A:IN std_logic_vector(17 downto 0);
B:IN std_logic_vector(17 downto 0);
ASEL:IN std_logic;
CE:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic;
SL:IN std_logic_vector(17 downto 0);
SBI:IN std_logic_vector(17 downto 0);
SO:0UT std_logic_vector(17 downto 0);
SBO:OUT std_logic_vector(17 downto 0);
DOUT:OUT std_logic_vector(17 downto 0)
)i
END COMPONENT;
uut:PADD18
GENERIC MAP (AREG=>'0",
BREG=>'0',
SOREG=>'0',
ADD_SUB=>'0',
PADD RESET MODE=>"SYNC",
BSEL_MODE=>'1"
)
PORT MAP (
A=>a,
B=>b,
ASEL=>asel,
CE=>ce,
CLK=>clk,

RESET=>reset,
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5.1Pre-adder

Sl=>s],
SBIl=>shi,
SO=>so0,
SBO=>sbho,
DOUT=>dout

5.1.2 PADD9
[RIBNB

PADD9 (9-bit Pre-Adder) J& 9 A Tiihngs, Ll 1 9 RN, ek

MALTIRE -
GRHHEE

5-2 PADD9 Z5#4EE

A—;%»
S|79;>
B 75—

Bl -5 PADD9
o (Pre-adder )[7g3 > SO

—#45—> DOUT

ASEL ——>]
CLK —>
CE — > —#5—> SBO

RESET ——

Port /43

%% 5-3 Port T4

Port Name 1/0 Description

A[8:0] Input 9-bit Data Input A

B[8:0] Input 9-bit Data Input B

SI[8:0] Input Shift Data Input A

SBI[8:0] Input Pre—adder Shift Input, backward direction
ASEL Input Source Selection, Sl or A

CLK Input Clock input

CE Input Clock Enable

RESET Input Reset Input

SO[8:0] Output Shift Data Output A

SBOI[8:0] Output Pre—adder Shift Output, backward direction
DOUT[8:0] Output Data Output
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5.1Pre-adder

Attribute 9748
= 54 Attribute 143
Attribute Name Allowed Values Default Description
Input A(A or Sl) register can be bypassed
AREG 1’b0,1’b1 10 1’b0: bypass mode
1’b1: registered mode
Input B(B or SBI )
; ; register can be bypassed
EREC T2kl ion 1’b0 1’80: bypass mogg
1’b1: registered mode
ADD/SUB Selection
ADD_SUB 1’b0,1’b1 1'b0 1’b0: add
1’b1: sub
PADD_RESET_M Reset mode config,synchronous or
ODE B SINEASITNE SYNC asynchronous >
Input B Selection.
BSEL_MODE 1'b1,1'b0 1'b1 1'bl: select SBI
1'b0: select B
Shift output register at port SO can be
: : bypassed
SEREs [l 1b0 o0, bypass mode
1’b1: registered mode
[FEGIHL
Verilog #4t.:
PADD9 padd9_inst(
A(a[8:0]),
.B(b[8:0]),
.S0O(s0[8:0]),
.SBO(sbo[8:0]),
.DOUT(dout[8:0]),
.SlI(si[8:0]),
.SBI(sbi[8:0]),
.CE(ce),
.CLK(clk),
.RESET(reset),
ASEL(asel)
);
defparam padd9_inst. AREG = 1'b0;
defparam padd9_inst.BREG = 1'b0;
defparam padd9_inst ADD_SUB = 1'b0;
defparam padd9_inst.PADD_RESET_MODE ="SYNC";
defparam padd9_inst. SOREG = 1'b0;
defparam padd9_inst.BSEL_MODE = 1'b1;
Vhdl #i4k.:
COMPONENT PADD9
GENERIC (AREG:bit:='0";
BREG:bit:='0";
SOREG:bit:='0";
ADD_SUB:bit:='0",
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PADD RESET_MODE:string:="SYNC" ;
BSEL_MODE:bit:="1"
);
PORT(
A:IN std_logic_vector(8 downto 0);
B:IN std_logic_vector(8 downto 0);
ASEL:IN std_logic;
CE:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic;
SI:IN std_logic_vector(8 downto 0);
SBI:IN std_logic_vector(8 downto 0);
SO:0UT std_logic_vector(8 downto 0);
SBO:OUT std_logic_vector(8 downto 0);
DOUT:OUT std_logic_vector(8 downto 0)
);
END COMPONENT;
uut:PADD9
GENERIC MAP (AREG=>'0,
BREG=>'0',
SOREG=>'0',
ADD_SUB=>'0',
PADD RESET MODE=>"SYNC",
BSEL _MODE=>"1"
)
PORT MAP (
A=>a,
B=>b,
ASEL=>asel,
CE=>ce,
CLK=>clk,
RESET=>reset,
Sl=>sj,
SBIl=>shi,
SO=>s0,
SBO=>sbho,
DOUT=>dout

5.2 Multiplier
Multiplier /& DSP [F3RVAZ8 BT, Fevkas s didim N5 = & LA MDIA
1 MDIB, Tl (s 5w X8 MOUT, mlseiifeikiz® . DOUT = A*B.
Multiplier H4E B A7 %6 7T BC B A 9x9, 18x18, 36x36 ZEafeikss, 734l
X R JEE MULT9X9, MULT18X18, MULT36X36.
5.2.1 MULT18X18
[RENE

MULT18X18 (18x18 Multiplier) s& 18x18 Feykas, SZl 7 18 figkikia
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.
SEE
[ 5-3 MULT18X18 £ #34EE
A 5>
B #5 >
SIA g
SIB 5> —3g> DOUT
oo | MuIRas |
BSIGN ——>|  Multiplier) | 18 %
ASEL ———> —#g> SOB
BSEL ———>
CE —>
LK ——>]
RESET ——>
Port 1+43
%z 5-5 Port 1148
Port Name 110 Description
A[17:0] Input 18-bit Data Input A
B[17:0] Input 18-bit Data Input B
SIA[17:0] Input 18-bit Shift Data Input A
SIB[17:0] Input 18-bit Shift Data Input B
ASIGN Input Input A Sign Bit
BSIGN Input Input B Sign Bit
ASEL Input Source Selection, SIA or A
BSEL Input Source Selection, SIB or B
CLK Input Clock Input
CE Input Clock Enable
RESET Input Reset Input
DOUTI[35:0] Output Multiplier Data Output
SOA[17:0] Output Multiplier Register Output A
SOB[17:0] Output Multiplier Register Output B
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Attribute 7143
= 5-6 Attribute 143

Attribute Name Allowed Values | Default Description
Input A(SIA or A) register can be bypassed
AREG 1'b0,1’b1 1'b0 1'b0:bypass mode
1’b1:registered mode
Input B(SIB or B) register can be bypassed
BREG 1'b0,1’b1 1'b0 1'b0:bypass mode
'b1:registered mode
Output register can be bypassed
OUT_REG 1'b0,1’b1 1'b0 1'b0:bypass mode
1’b1:registeredmode
Pipeline register can be bypassed
PIPE_REG 1'b0,1’b1 1'b0 1'b0:bypass mode
1’b1:registeredmode
ASIGN input register can be bypassed
ASIGN_REG 1'b0,1’b1 1'b0 1'b0:bypass mode
1’b1:registeredmode
BSIGN input register can be bypassed
BSIGN_REG 1'b0,1’b1 1'b0 1'b0:bypass mode
1’b1:registeredmode
SOA register can bebypassed
SOA_REG 1'b0,1’b1 1'b0 1'b0:bypassmode
1’b1:registered mode
MULT_RESET_MODE | SYNC,ASYNC | SYNC RUESET [ EETHE), SN oo o
asynchronous
[REFIL
Verilog #il4t :
MULT18X18 uut(
.DOUT (dout[35:0]),
.SOA(so0a[17:0]),
.SOB(sob[17:0]),
A(@[17:0)),
.B(b[17:0]),

SlA(sia[17:0]),
.SIB(sib[17:0]),
ASIGN(asign),
.BSIGN(bsign),

ASEL (asel),
.BSEL(bsel),

.CE(ce),
.CLK(clk),

.RESET(reset)

);

SUG283-1.6

defparam uut. AREG=1'b1;
defparam uut. BREG=1'b1;
defparam uut.OUT_REG=1'b1;
defparam uut.PIPE_REG=1'b0;
defparam uut.ASIGN_REG=1'b0;
defparam uut.BSIGN_REG=1'b0;
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defparam uut.SOA REG=1'b0;
defparam uut. MULT _RESET_MODE="ASYNC";
Vhdl #il4k:
COMPONENT MULT18X18
GENERIC (AREG:bit:='0";
BREG:bit:='0";
OUT_REG:bit:='0";
PIPE_REG:bit:='0";
ASIGN_REG:bit:='0";
BSIGN_REG:bit:='0';
SOA_REG:bit:='0";
MULT_RESET_MODE:string:="SYNC"
)i
PORT(
A:IN std_logic_vector(17 downto 0);
B:IN std_logic_vector(17 downto 0);
SIA:IN std_logic_vector(17 downto 0);
SIB:IN std_logic_vector(17 downto 0);
ASIGN:IN std_logic;
BSIGN:IN std_logic;
ASEL:IN std_logic;
BSEL:IN std_logic;
CE:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic;
SOA:OUT std_logic_vector(17 downto 0);
SOB:OUT std_logic_vector(17 downto 0);
DOUT:OUT std_logic_vector(35 downto 0)
)i
END COMPONENT;
uut:MULT18X18
GENERIC MAP (AREG=>"1',
BREG=>"1',
OUT_REG=>1/,
PIPE_REG=>'0,
ASIGN_REG=>'0',
BSIGN_REG=>'0',
SOA_REG=>'0,
MULT _RESET _MODE=>"ASYNC"
)
PORT MAP (
A=>a,
B=>b,
SIA=>sia,
SIB=>sib,
ASIGN=>asign,
BSIGN=>Dbsign,
ASEL=>asel,
BSEL=>bsel,
CE=>ce,
SUG283-1.6 164(246)




5DSP 5.2Multiplier
CLK=>clk,
RESET=>reset,
SOA=>s0a,
SOB=>so0Db,
DOUT=>dout
);
5.2.2 MULT9X9
[RENTER
MULT9X9 (9x9 Multiplier) #& 9x9 Feykas, LT 9 frskikiafi.
LHIER
5-4 MULT9X9 &5#1EE
A —f—>
B —75—>
SIA —/9—>
SIB —/5—> —#g—> SOA
ASIGN ———»
MULT9X9 ,
BSIGN (9x9 Multiplier) 9 0B
ASEL ———>,
BSEL ——— —7g> Dour
ClK ——»
CE —»
RESET — |
Port /T3
%% 5-7 Port M43
Port Name 1/0 Description
A[8:0] Input 9-bit Data Input A
B[8:0] Input 9-bit Data Input B
SIA[8:0] Input 9-bit Shift Data Input A
SIB[8:0] Input 9-bit Shift Data Input B
ASIGN Input Input A Sign bit
BSIGN Input Input B Sign bit
ASEL Input Source Selection, SIA or A
BSEL Input Source Selection, SIB or B
CLK Input Clock Input
CE Input Clock Enable
RESET Input Reset Input
DOUTI[17:0] Output Multiplier Data Output
SOA[8:0] Output Multiplier Register Output A
SOBJ8:0] Output Multiplier Register Output B
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Attribute 7143
= 5-8 Attribute 1143

Al Allowed Values | Default Description
Name
Input A(SIA or A) register can be bypassed
AREG 1’b0,1’b1 1’b0 1’b0:bypass mode
1’b1:registered mode
Input B(SIB or B) register can be bypassed
BREG 1’b0,1’b1 1’b0 1’b0:bypass mode
1’b1:registered mode
Output register can be bypassed
OUT_REG 1’b0,1’b1 1’b0 1’b0:bypass mode
1’b1:registered mode
Pipeline register can be bypassed
PIPE_REG 1’b0,1’b1 1’b0 1’b0:bypass mode
1’b1:registered mode
ASIGN input register can be bypassed
ASIGN_REG 1’b0,1’b1 1’b0 1’b0:bypass mode
1’b1:registered mode
BSIGN input register can be bypassed
BSIGN_REG 1’b0,1’b1 1’b0 1’b0:bypass mode
1’b1:registered mode
SOA register can be bypassed
SOA _REG 1’b0,1’b1 1’b0 1’b0:bypassmode
1’b1:registered mode
Ml\l/fé'er_ERESET SYNC, ASYNC | SYNC Reset mode config, synchronous or asynchronous
FEHIL
Verilog #i4k:
MULT9X9 uut(
.DOUT(dout[17:0]),
.SOA(s0a[8:0]),
.SOB(s0b[8:0]),
A(a[8:0]),
.B(b[8:0]),
.SlIA(sia[8:0]),
.SIB(sib[8:0]),
ASIGN(asign),
.BSIGN(bsign),
ASEL(asel),
.BSEL (bsel),
.CE(ce),
.CLK(clk),
.RESET(reset)
);
defparam uut. AREG=1'b1;
defparam uut.BREG=1'b1;
defparam uut.OUT_REG=1'b1;
defparam uut.PIPE_REG=1'b0;
defparam uut. ASIGN_REG=1'b0;
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defparam uut.BSIGN_REG=1'b0;
defparam uut.SOA_ REG=1'b0;
defparam uut. MULT_RESET_MODE="ASYNC";
Vhdl 4k
COMPONENT MULT9X9
GENERIC (AREG:bit:='0";
BREG:bit:='0";
OUT_REG:bit:='0";
PIPE_REG:bit:="0";
ASIGN_REG:bit:='0";
BSIGN_REG:bit:='0";
SOA_REG:bit:='0";
MULT_RESET_MODE:string:="SYNC"
);
PORT(
A:IN std_logic_vector(8 downto 0);
B:IN std_logic_vector(8 downto 0);
SIA:IN std_logic_vector(8 downto 0);
SIB:IN std_logic_vector(8 downto 0);
ASIGN:IN std_logic;
BSIGN:IN std_logic;
ASEL:IN std_logic;
BSEL:IN std_logic;
CE:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic;
SOA:OUT std_logic_vector(8 downto 0);
SOB:OUT std_logic_vector(8 downto 0);
DOUT:OUT std_logic_vector(17 downto 0)
)i
END COMPONENT;
uut:MULT9X9
GENERIC MAP (AREG=>'1",
BREG=>1,
OUT_REG=>'1,
PIPE_REG=>'0',
ASIGN_REG=>'0',
BSIGN_REG=>'0',
SOA_REG=>'0/,
MULT_RESET_MODE=>"ASYNC"
)
PORT MAP (
A=>a,
B=>b,
SIA=>sia,
SIB=>sib,
ASIGN=>asign,
BSIGN=>bsign,
ASEL=>asel,
BSEL=>bsel,
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CE=>ce,
CLK=>clk,
RESET=>reset,
SOA=>s0a4a,
SOB=>so0b,
DOUT=>dout

5.2.3 MULT36X36
[RiB4B

MULT36X36 (36x36 Multiplier) & 36x36 Feikas, SZIl T 36 ARk
eyl = A
LEHER
5-5 MULT36X36 £ HHE &

A _'L36_>

B —F5>]

ASIGN ——>

BSIGN ———>» MULT36>§3§ —=> DOUT
CLK (36x36 Multiplier)

CE —>

RESET —
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Port T8
%% 5-9 Port 1148
Port Name I/1O Description
A[35:0] Input 36-bit Data Input A
B[35:0] Input 36-bit Data Input B
ASIGN Input Input A Sign bit
BSIGN Input Input B Sign bit
CLK Input Clock Input
CE Input Clock Enable
RESET Input Reset Input
DOUTI[71:0] Output Multiplier Data Output

Attribute 11'43

= 5-10 Attribute /+48

Attribute Name Allowed Values Default Description
Input A(A) register can bebypassed.
AREG 1'b0,1°’b1 1’b0 1’b0:bypass mode
1’b1:registered mode
Input B(B) register can bebypassed.
BREG 1'b0,1°’b1 1’b0 1’b0:bypass mode
1’b1:registered mode
Thefirst outputregister can be bypassed
OUTO_REG 1'b0,1°’b1 1’b0 1’b0:bypass mode
1’b1:registered mode
The second output register can be bypassed
OUT1 _REG 1'b0,1’b1 1’b0 1’b0:bypass mode
1’b1:registered mode
Pipeline register can be bypassed
PIPE_REG 1'b0,1’b1 1’b0 1’b0:bypass mode
1’b1:registered mode
ASIGN input register can be bypassed
ASIGN_REG 1'b0,1’b1 1’b0 1’b0:bypass mode
1’b1:registered mode
BSIGN input register can be bypassed
BSIGN_REG 1'b0,1’b1 1’b0 1’b0:bypass mode
1’b1:registered mode
II\D/IEJLT_RESET_MO SYNC.ASYNC SYNC Reset mode config,synchronous or
asynchronous
FRiEHIL
Verilog #l4k.:
MULT36X36 uut(
.DOUT(mout[71:0]),
A(mdia[35:0]),
.B(mdib[35:0]),
ASIGN(asign),
.BSIGN(bsign),
.CE(ce),
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.CLK(clIK),
.RESET(reset)
);
defparam uut. AREG=1'b0;
defparam uut.BREG=1'b0;
defparam uut.OUTO_REG=1'bO0;
defparam uut.OUT1_REG=1'b1;
defparam uut.PIPE_REG=1'b0;
defparam uut. ASIGN_REG=1'b1;
defparam uut.BSIGN_REG=1'b1;
defparam uut. MULT_RESET_MODE="ASYNC";

Vhdl 4k :
COMPONENT MULT36X36
GENERIC (AREG:bit:='0";
BREG:bit:='0";
OUTO_REG:bit:='0";
OUT1_REG:bit:='0";
PIPE_REG:bit:='0";
ASIGN_REG:bit:='0";
BSIGN_REG:bit:='0';
MULT_RESET_MODE:string:="SYNC"
)i
PORT(
A:IN std_logic_vector(35 downto 0);
B:IN std_logic_vector(35 downto 0);
ASIGN:IN std_logic;
BSIGN:IN std_logic;
CE:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic;
DOUT:OUT std_logic_vector(71 downto 0)
)i
END COMPONENT;
uut:MULT36X36
GENERIC MAP (AREG=>'0,
BREG=>'0',
OUTO0_REG=>'0/,
OUT1_REG=>1,
PIPE_REG=>'0',
ASIGN_REG=>'1",
BSIGN_REG=>"1',
MULT_RESET_MODE=>"ASYNC"
)
PORT MAP (
A=>mdia,
B=>mdib,
ASIGN=>asign,
BSIGN=>bsign,
CE=>ce,
CLK=>clk,
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RESET=>reset,
DOUT=>mout

5.3 ALU54D
JRIBNTA

ALU54D (54-bit Arithmetic Logic Unit) /& 54 (i H AR Z T, Sl
54 frEARBHIZHE .
ZHER
& 5-6 ALU54D Z494EE

A —57>

B 54
CASI —g5>  ALU54D
ASIGN ———» (54-bits

BSIGN ——>» Arithmetic and e POUT
ACCLOAD ——»|  Logic Unit 755> CASO
cLK ——| direct mode)
CE —>|
RESET ——>]
Port /143
%% 5-11 Port 48
Port Name I/O Description
A[53:0] Input 54-bit Data Input A
B[53:0] Input 54-bit Data Input B
CASI[54:0] Input 55-bit Data Carry Input
ASIGN Input Input A Sign Bit
BSIGN Input Input B Sign Bit
ACCLOAD Input Accumulator Reload Mode Selection
CLK Input Clock Input
CE Input Clock Enable
RESET Input Reset Input
DOUTI[53:0] Output ALU54D Data Output
CASO[54:0] Output 55-bit Data Carry Output
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Attribute 7143

= 5-12 Attribute 48

Attribute
Name

Allowed Values

Default

Description

AREG

1’b0,1’b1

1’b0

Input A(A) registers can be
bypassed

1’b0:bypass mode

1’b1: registered mode

BREG

1'00,1’b1

1’0

Input B(B) registers can be
bypassed

1’b0:bypass mode

1’b1: registered mode

ASIGN_REG

1’b0,1’b1

1’b0

ASIGN input register can be
bypassed

1’b0:bypass mode
1’b1:registered mode

BSIGN_REG

1’b0,1’b1

1’b0

BSIGN input register can be
bypassed

1’b0:bypass mode
1’b1:registered mode

ACCLOAD_R
EG

1'b0,1’b1

1'b0

Stage register of

ACCLOAD can be bypassed
1’b0:bypass mode
1'b1:registered mode

OUT_REG

1’b0,1’b1

1’b0

The output registers can be
bypassed.

1’b0:bypass mode

1’b1: registered mode

B_ADD_SUB

1’b0,1’b1

1’b0

B_OUT ADD/SUB Selection
1’b0: add
1’b1: sub

C_ADD_SuUB

1’b0,1’b1

1’b0

C_OUT ADD/SUB Selection
1’b0: add
1’b1: sub

ALUMODE

0,1,2

ALU54 Operation Mode and Unit

Input Selection
0:ACC/0 +/- B +/- A;
1:ACC/0 +/- B + CASI;
2:A +/- B + CASI;

ALU_RESET_
MODE

SYNC,ASYNC

SYNC

Reset mode config, synchronous

or asynchronous

[RiEHlE
Verilog #4t

ALU54D alu54_inst (
A(a[53:0]),
.B(b[53:0]),
.CASI(casi[54:0]),
ASIGN(asign),
.BSIGN(bsign),

ACCLOAD(accload),

.CE(ce),
.CLK(clk),
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.RESET (reset),
.DOUT (dout[53:0]),
.CASO(caso[54:0])
);
defparam alu54_inst. AREG=1'b1;
defparam alu54_inst. BREG=1'b1;
defparam alu54_inst. ASIGN_REG=1'b0;
defparam alu54_inst.BSIGN_REG=1'b0;
defparam alu54_inst ACCLOAD_REG=1'b1;
defparam alu54_inst. OUT_REG=1'b0;
defparam alu54_inst.B_ADD_SUB=1'b0;
defparam alu54_inst.C_ADD_SUB=1'b0;
defparam alu54_inst. ALUMODE=0;
defparam alu54_inst. ALU_RESET_MODE="SYNC";
Vhdl #il4k:
COMPONENT ALU54D
GENERIC (AREG:bit:='0";
BREG:bit:='0";
ASIGN_REG:bit:='0";
BSIGN_REG:bit:='0';
ACCLOAD_REG:bit:="0";
OUT_REG:bit:='0";
B_ADD_SUB:bit:='0";
C_ADD_SUB:bit:='0";
ALUD_MODE:integer:=0;
ALU_RESET_MODE:string:="SYNC"
);
PORT(
A:IN std_logic_vector(53 downto 0);
B:IN std_logic_vector(53 downto 0);
ASIGN:IN std_logic;
BSIGN:IN std_logic;
CE:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic;
ACCLOAD:IN std_logic;
CASI:IN std_logic_vector(54 downto 0);
CASO:OUT std_logic_vector(54 downto 0);
DOUT:OUT std_logic_vector(53 downto 0)
);
END COMPONENT;
uut:ALUS4D
GENERIC MAP (AREG=>'1",
BREG=>1,
ASIGN_REG=>'0',
BSIGN_REG=>'0',
ACCLOAD REG=>'1',
OUT_REG=>'0,
B_ADD SUB=>'0,
C_ADD_SuB=>'0',
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54 MULTALU

)

ALUD_MODE=>0,
ALU_RESET_MODE=>"SYNC"

PORT MAP (

A=>a,

B=>h,
ASIGN=>asign,
BSIGN=>bsign,
CE=>ce,
CLK=>clk,
RESET=>reset,
ACCLOAD=>accload,
CASI=>casi,
CASO=>caso,
DOUT=>dout

MULTALU (Multiplier with ALU) =277 ALU ZhReRIIi%Es, 404 36X18
I A 18X18 fi7, 43 %t JFiE MULTALU36X18 #1 MULTALU18X18.

MULTALU36X18 A =Fhiz HH

DOUT = A*B+C

DOUT =) (A*B)

DOUT = A*B+CASI

MULTALU18X18 A =FflizH i

DOUT =) (A*B)<C

DOUT =) (A*B)+CASI
DOUT = A*B+D+CASI

5.4.1 MULTALU36X18
[FiEN 4R

MULTALU36X18 (36x18 Multiplier with ALU) &1 ALU IhEE] 36X18

Feiti s

SUG283-1.6
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SEHEE
5-7 MULTALU36X18 £&#4EE
A—1g>
B—3>
C—g> —“sz» DOUT
CASI +>55
CLK —>
MULTALU36X18
CE—>»
RESET —>
ACCLOAD ——> —*“s» CASO
ASIGN ——>
BSIGN ——>
Port /143
%% 5-13 Port 48
Port Name 110 Description
A[17:0] Input 18-bit Data Input A
B[35:0] Input 36-bit Data Input B
C[53:0] Input 54-bit Reload Data Input
CASI[54:0] Input 55-bit Data Carry Input
ASIGN Input Input A Sign Bit
BSIGN Input Input B Sign Bit
CLK Input Clock Input
CE Input Clock Enable
RESET Input Reset Input
ACCLOAD Input Accumulator Reload Mode Selection
DOUT[53:0] Output Data Output
CASOQ[54:0] Output 55-bit Data Carry Output
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Attribute 7143
= 5-14 Attribute 48

Attribute Name Allowed Values Default Description
Input A(A)register can be
AREG 10, b1 1'b0 bypassed

1’b0:bypass mode
1’b1:registered mode

Input B(B)register can be
bypassed

1’b0:bypass mode
1’b1:registered mode

BREG 1'b0,1’b1 1’b0

Input C(C) register can be bypassed
CREG 1’b0,1’b1 1’b0 1’b0:bypass mode
1’b1:registered mode

The output registers can be bypassed.
OUT_REG 1’b0,1’b1 1’b0 1’b0:bypass mode
1’b1: registered mode

Pipeline register can be
bypassed .

PIPE_REG 1’b0,1’b1 1’b0 T ——
1’b1:registered mode
ASIGN input register can be
ASIGN_REG 10,1’ 1b0 Dyt

1’b0:bypass mode
1’b1:registered mode

BSIGN input register can be bypassed.
BSIGN_REG 1'b0,1’b1 1'b0 1'b0:bypass mode
1’b1:registered mode

The first stage register of
ACCLOAD can be bypassed
1’b0:bypass mode
1’b1:registered mode

ACCLOAD_REGO 1'b0,1’b1 1’b0

The second stage register of
ACCLOAD can be bypassed
1’b0:bypass mode
1’b1:registered mode

ACCLOAD_REG1 1'b0,1’b1 1'b0

Reset mode config,synchronous or

MULT_RESET _MODE | SYNC,ASYNC SYNC
— - asynchronous

MULTALU36X18 Operation Mode and Unit

MULTALU36X18_MOD Input Selection

E 0,1,2 0 0:36x18 +/- C;
1:ACC/0 + 36x18;
2: 36x18 + CASI
C_OUT ADD/SUB Selection

C_ADD_SuUB 1’b0,1’b1 1'b0 1’b0: add
1’b1: sub

[RiERIL
Verilog #4k.:
MULTALU36X18 multalu36x18_inst(
.CASO(caso[54:0]),

.DOUT(dout[53:0]),
ASIGN(asign),
.BSIGN(bsign),
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.CE(ce),

.CLK(clk),

.RESET (reset),
.CASI(casi[54:0]),
ACCLOAD(accload),
A(a[17:0]),
.B(b[35:0]),
.C(c[53:0])

defparam multalu36x18_inst. AREG = 1'b1;

defparam multalu36x18_inst.BREG = 1'b0;

defparam multalu36x18_inst. CREG = 1'b0;

defparam multalu36x18_inst. OUT_REG = 1'b1;

defparam multalu36x18_inst.PIPE_REG = 1'b0;

defparam multalu36x18_inst. ASIGN_REG = 1'b0;
defparam multalu36x18_inst.BSIGN_REG = 1'b0;
defparam multalu36x18_inst ACCLOAD_REGO = 1'b1;
defparam multalu36x18_inst ACCLOAD_ REGL1 = 1'b0;
defparam multalu36x18_inst.SOA_REG = 1'b0;

defparam multalu36x18_inst. MULT _RESET_MODE = "SYNC";
defparam multalu36x18_inst. MULTALU36X18_MODE = 0;
defparam multalu36x18_inst.C_ADD_SUB = 1'b0;

Vhdl #il4k:

COMPONENT MULTALU36X18
GENERIC (AREG:bit:="0";
BREG:bit:='0";
CREG:bit:='0";
OUT_REG:bit:='0;
PIPE_REG:bit:='0";
ASIGN_REG:bit:='0";
BSIGN_REG:bit:='0";
ACCLOAD_REGO:bit:="0";
ACCLOAD_REG1:bit:="0";
SOA_REG:bit:='0";
MULTALU36X18 MODE:integer:=0;
C_ADD_SUB:bit:='0";
MULT_RESET_MODE:string:="SYNC"
)i
PORT(
A:IN std_logic_vector(17 downto 0);
B:IN std_logic_vector(35 downto 0);
C:IN std_logic_vector(53 downto 0);
ASIGN:IN std_logic;
BSIGN:IN std_logic;
CE:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic;
ACCLOAD:IN std_logic;
CASI:IN std_logic_vector(54 downto 0);
CASO:OUT std_logic_vector(54 downto 0);
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);

DOUT:OUT std_logic_vector(53 downto 0)

END COMPONENT;
uut:MULTALU36X18
GENERIC MAP (AREG=>1',

)

BREG=>'0',

CREG=>'0,

OUT_REG=>'1',
PIPE_REG=>'0',
ASIGN_REG=>'0',
BSIGN_REG=>'0",
ACCLOAD_REGO0=>'1',
ACCLOAD REG1=>'0,
SOA_REG=>'0',
MULTALU36X18_MODE=>0,
C_ADD_SUB=>'0',
MULT_RESET_MODE=>"SYNC"

PORT MAP (

A=>3a,

B=>h,

C=>c,
ASIGN=>asign,
BSIGN=>bsign,
CE=>ce,
CLK=>clk,
RESET=>reset,
ACCLOAD=>accload,
CASI=>casi,
CASO=>caso,
DOUT=>dout
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5.4.2 MULTALU18X18
[RiB4B

MULTALU18X18 (18x18 Multiplier with ALU) 277 ALU ZhAERT 18x18

FeF 4 o
SRHIHEE

5-8 MULTALU18X18 Z&t9tE[E

A
B —45>

C >

D —5>

CASI ﬁ?b

CLK —
CE—>
RESET ——>|
ACCLOAD —
ASIGN ——>|
BSIGN —

DSIGN —>

MULTALU18X18

ﬁﬁb DOUT

W CASO
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Port T8

% 5-15 Port +48

Port Name 1/0 Description

A[17:0] Input 18-bit Data Input A
B[17:0] Input 18-bit Data Input B
C[53:0] Input 54-bit Data Input C
D[53:0] Input 54-bit Data Input D
CASI[54:0] Input 55-bit Data Carry Input
ASIGN Input Input A Sign Bit

BSIGN Input Input B Sign Bit

DSIGN Input Input D Sign Bit

CLK Input Clock Input

CE Input Clock Enable

RESET Input Reset Input

ACCLOAD Input Accumulator Reload Mode selection
DOUTI[53:0] Output Data Output
CASOQ[54:0] Output 55-bit Data Carry Output
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Attribute 7143
% 5-16 Attribute 148

Attribute Name Allowed Values

Default Value

Description

AREG 1'p0,1’b1

1’0

Input A(A)register can be
bypassed

1’b0:bypass mode
1I’b1:registered mode

BREG 1’b0,1’b1

1’b0

Input B(B)register can be
bypassed

1'b0:bypass mode
1’b1:registered mode

CREG 1’b0,1’b1

1’b0

Input C(C) register can be bypassed
1’b0:bypass mode
1’b1:registered mode

DREG 1’b0,1’b1

1’b0

Input D(D) register can be bypassed
1’b0:bypass mode
1’b1:registered mode

DSIGN_REG 1’b0,1’b1

1’b0

DSIGN input register can be
bypassed

1’b0:bypass mode
1’b1:registered mode

ASIGN_REG 1'b0,1’b1

1'b0

ASIGN input register can be
bypassed

1’b0:bypass mode
1I’b1:registered mode

BSIGN_REG 1'b0,1’b1

1'b0

BSIGN input register can be bypassed.
1’b0:bypass mode
1’b1:registered mode

ACCLOAD_REGO 1’b0,1’b1

1’b0

The first stage register of
ACCLOAD can be bypassed
1’b0:bypass mode
1’b1:registered mode

ACCLOAD_REG1 1’b0,1’b1

1’b0

The second stage register of
ACCLOAD can be bypassed
1’b0:bypass mode
1’b1:registered mode

MULT_RESET_MO

DE SYNC,ASYNC

SYNC

Reset mode config,synchronous or
asynchronous

PIPE_REG 1’b0,1’b1

1’b0

Pipeline register can be
bypassed .

1’b0:bypass mode
1’b1:registered mode

OUT_REG 1'b0,1’b1

1’0

The output registers can be bypassed.
1’b0:bypass mode
1'b1: registered mode

B_ADD_SUB 1°b0,1°b1

1’b0

B_OUT ADD/SUB Selection
1’b0: add
1’b1: sub

C_ADD_SUB 1°b0,1°b1

1’b0

C_OUT ADD/SUB Selection
1’b0: add
1’b1: sub

MULTALU18X18_M

ODE 0,1,2

MULTALU36X18 Operation Mode and Unit
Input Selection

0:ACC/0 +/- 18x18 +/- C;

1:ACC/0 +/- 18x18 + CASI;

SUG283-1.6
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Allowed Values Default Value Description
2:18x18 +/- D + CASI;
[REBIE
Verilog #i4t:

MULTALU18X18 multalu18x18_inst(
.CASO(caso[54:0]),
.DOUT (dout[53:0]),
ASIGN(asign),
.BSIGN(bsign),
.DSIGN(dsign),
.CE(ce),

.CLK(clK),

.RESET (reset),
.CASI(casi[54:0]),
ACCLOAD(accload),
A(a[17:0]),
.B(b[17:0]),
.C(c[53:0])
.D(d[53:0])

defparam multalu18x18_inst. AREG = 1'b1;

defparam multalu18x18 inst.BREG = 1'b0;

defparam multalu18x18_inst. CREG = 1'b0;

defparam multalu18x18_inst.DREG = 1'b0;

defparam multalu18x18_inst.OUT_REG = 1'b1;

defparam multalu18x18_inst.PIPE_REG = 1'b0;

defparam multalu18x18_inst. ASIGN_REG = 1'b0;
defparam multalu18x18_inst.BSIGN_REG = 1'b0;
defparam multalu18x18_inst.DSIGN_REG = 1'b0;
defparam multalu18x18 inst ACCLOAD REGO = 1'b1;
defparam multalu18x18_inst. ACCLOAD_REGL1 = 1'b0;
defparam multalu18x18 inst MULT _RESET_MODE ="SYNC";
defparam multalu18x18_inst. MULTALU18X18_MODE = 0;
defparam multalu18x18_inst.B_ ADD_SUB = 1'b0;
defparam multalu18x18_inst.C_ADD_SUB = 1'b0;

Vhdl 4k

COMPONENT MULTALU18X18

GENERIC (AREG:bit:='0";
BREG:bit:='0";
CREG:bit:='0";
DREG:bit:='0";
OUT_REG:bit:='0";
PIPE_REG:bit:='0";
ASIGN_REG:bit:='0";
BSIGN_REG:bit:='0";
DSIGN_REG:bit:='0";
ACCLOAD_REGO:bit:="0";
ACCLOAD_REG1:bit:='0";
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B_ADD_SUB:bit:='0";
C_ADD_SUB:bit:='0";
MULTALU18X18 MODE:integer:=0;
MULT_RESET_MODE:string:="SYNC"
);
PORT(
A:IN std_logic_vector(17 downto 0);
B:IN std_logic_vector(17 downto 0);
C:IN std_logic_vector(53 downto 0);
D:IN std_logic_vector(53 downto 0);
ASIGN:IN std_logic;
BSIGN:IN std_logic;
DSIGN:IN std_logic;
CE:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic;
ACCLOAD:IN std_logic;
CASI:IN std_logic_vector(54 downto 0);
CASO:OUT std_logic_vector(54 downto 0);
DOUT:OUT std_logic_vector(53 downto 0)
);
END COMPONENT;
uut:MULTALU18X18
GENERIC MAP (AREG=>1',
BREG=>'0',
CREG=>'0,
DREG=>'0',
OUT_REG=>1/,
PIPE_REG=>'0',
ASIGN_REG=>'0',
BSIGN_REG=>'0',
DSIGN_REG=>'0,
ACCLOAD_ REGO0=>'1',
ACCLOAD_REG1=>'0',
B_ADD _SUB=>'0,
C_ADD_SuUB=>'0',
MULTALU18X18 MODE=>0,
MULT_RESET_MODE=>"SYNC"
)
PORT MAP (
A=>a,
B=>b,
C=>c,
D=>d,
ASIGN=>asign,
BSIGN=>bsign,
DSIGN=>dsign,
CE=>ce,
CLK=>clk,
RESET=>reset,
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ACCLOAD=>accload,
CASI=>casi,
CASO=>caso,
DOUT=>dout

);

55 MULTADDALU
MULTADDALU (The Sum of Two Multipliers with ALU) &7 ALU Ij&g
Rk hngs, SEIsRLRAE RINEk reload 32 &, f M 1) R 1E N
MULTADDALU18X18.
=g EAE T
DOUT = A0*B0+ Al*B1+C
DOUT =) (A0*B0+ AL*B)
DOUT = A0* B0+ Al*B1+ CASI
5.5.1 MULTADDALU18X18
[RIEN4E

MULTADDALU18X18 (The Sum of Two 18x18 Multipliers with ALU)
et ALU ZHRER) 18x18 e fin &%, SLBL 18 37 (3R R A i ek reload iz 5.
GHItEE

[ 5-9 MULTADDALU18X18 Z34EE]

o>

BO —/?F
M~

1 —5>
C—rgr>

SIA —/WF
SIB W
CASI —/g>]
ASIGN —F~—>|
BSIGN —~A—>|
ASEL —~——>
BSEL —/A—>|
ACCLOAD —>|
CE—>
CLK ——>
RESET —>|

ﬁﬁ? DOUT
ﬁ?’ CASO
W’ SOA
MULTADDALU18X18 —71g”> SOB

NIN|INN
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Port T8
= 5-17 Port I+48
Port Name I/O Description
A0[17:0] Input 18-bit Data Input AO
BO[17:0] Input 18-bit Data Input BO
A1[17:0] Input 18-bit Data Input A1
B1[17:0] Input 18-bit Data Input B1
C[53:0] Input 54-bit Reload Data Input
SIA[17:0] Input 18-bit Shift Data Input A
SIB[17:0] Input 18-bit Shift Data Input B
CASI[54:0] Input 55-bit Data Carry Input
ASIGN[1:0] Input InputA0,Al Sign bit
BSIGNJ[1:0] Input Input BO,B1 Sign bit
ASEL[1:0] Input Input AO,A1 Source Selection
BSELJ[1:0] Input Input BO,B1 Source Selection
CLK Input Clock Input
CE Input Clock Enable
RESET Input Reset Input
ACCLOAD Input Accumulator Reload Mode Selection
DOUTI[53:0] Output Data Output
CASQ[54:0] Output 55-bit Data Carry Output
SOA[17:0] Output Multiplier Register Output A
SOB[17:0] Output Multiplier Register Output B
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Attribute 7143

= 5-18 Attribute 48

Attribute Name

Allowed Values

Default

Description

AOREG

1'b0,1’b1

1’0

Input AO(AO or SIA) register can be
bypassed.

1’b0:bypass mode

1’b1:registered mode

A1REG

1'b0,1’b1

1’b0

Input A1(Al or Register Output AO) register
can be bypassed.

1’b0:bypass mode

1’b1:registered mode

BOREG

1'b0,1’b1

1’b0

Input BO(BO or SIB) register can be
bypassed.

1’b0:bypass mode

1’b1:registered mode

B1REG

1'b0,1’b1

1'b0

Input B1(B1 or Register Output BO) register
can be bypassed.

1’b0:bypass mode

1’b1:registered mode

CREG

1'b0,1’b1

1'b0

Input C(C) register can be bypassed
1’b0:bypass mode
1’b1:registered mode

PIPEO_REG

1'b0,1’b1

1'b0

MultiplierO Pipeline register can be
bypassed.

1’b0:bypass mode

1’b1:registered mode

PIPE1_REG

1'b0,1’b1

1’b0

Multiplierl Pipeline register can be
bypassed.

1’b0:bypass mode

1’b1:registered mode

OUT_REG

1’b0,1’b1

1’b0

Output register can be bypassed
1’b0:bypass mode
1’b1:registered mode

ASIGNO_REG

1’b0,1’b1

1’b0

ASIGN]JO0] input register can be bypassed.
1’b0:bypass mode
1’b1:registered mode

ASIGN1_REG

1’b0,1’b1

1’b0

ASIGNT[1] input register can be bypassed.
1’b0:bypass mode
1’b1:registered mode

ACCLOAD_REGO

1'b0,1’b1

1'b0

The first stage register of
ACCLOAD can be bypassed
1’b0:bypass mode
1’b1:registered mode

ACCLOAD_REG1

1'b0,1’b1

1’b0

The second stage register of
ACCLOAD can be bypassed
1'b0:bypass mode
1’'b1:registered mode

BSIGNO_REG

1'b0,1’b1

1’0

BSIGN]JO] input register can be bypassed.
1'b0:bypass mode
1'b1:registered mode

BSIGN1_REG

1'b0,1’b1

1’0

BSIGN[1] input register can be bypassed.
1'b0:bypass mode
1'b1:registered mode

SOA_REG

1'b0,1’b1

1’b0

SOA register can be bypassed.
1'b0:bypassmode

SUG283-1.6
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Attribute Name Allowed Values Default Description
1’b1:registered mode
B_OUT ADD/SUB Selection
B _ADD_SUB 1'b0,1’b1 , 1’b0: add
1’b0 "
1’b1: sub
C_OUT ADD/SUB Selection
C_ADD_SUB 1'b0,1’b1 , 1’b0: add
1’b0 "
1’b1: sub
MULTADDALU18X18 Operation Mode and
Unit Input Selection
)“?&LT,\'Z‘([))BQLUB 0,1,2 0 0:18x18 +/- 18x18 +/- C;
= 1: ACC/0 + 18x18 +/- 18x18;
2:18x18 +/- 18x18 + CASI
MULT_RESET_M Reset mode config, synchronous or
ODE SYNC, ASYNC SYNC asynchronous
FRiEHIL
Verilog #4t.:

SUG283-1.6

MULTADDALU18X18 uut(

.DOUT(dout[53:0]),
.CASO(caso[54:0]),
.SOA(so0a[17:0]),
.SOB(sob[17:0]),
A0(a0[17:0]),
.BO(b0[17:0]),
Al(al[17:0]),
.B1(b1[17:0]),
.C(c[53:0)),
SlA(sia[17:0]),
.SIB(sib[17:0]),
.CASI(casi[54:0]),

.ACCLOAD(accload),

ASEL(asel[1:0]),
.BSEL(bsel[1:0]),
ASIGN(asign[1:0]),
.BSIGN(bsign[1:0]),
.CLK(clIK),
.CE(ce),
.RESET(reset)

);

defparam uut. AOREG = 1'b0;
defparam uut. A1IREG = 1'b0;
defparam uut.BOREG = 1'b0;
defparam uut.B1REG = 1'b0;
defparam uut.CREG = 1'b0;
defparam uut.PIPEO_REG = 1'b0;
defparam uut.PIPE1_REG = 1'b0;
defparam uut.OUT_REG = 1'b0;
defparam uut.ASIGNO_REG = 1'b0;
defparam uut. ASIGN1_REG = 1'b0;
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defparam uut. ACCLOAD_ REGO = 1'b0;
defparam uut. ACCLOAD_REG1 = 1'b0;
defparam uut.BSIGNO_REG = 1'b0;

defparam uut.BSIGN1 REG = 1'b0;

defparam uut.SOA_REG = 1'b0;

defparam uut.B_ ADD_SUB = 1'b0;

defparam uut.C_ADD_SUB = 1'b0;

defparam uut. MULTADDALU18X18 MODE = 0;
defparam uut. MULT_RESET_MODE ="SYNC";

Vhdl #4k:
COMPONENT MULTADDALU18X18
GENERIC (AOREG:bit:='0";
BOREG:bit:='0";
A1REG:bit:='0";
B1REG:bit:='0";
CREG:bit:='0";
OUT_REG:bit:='0";
PIPEO_REG:bit:='0",
PIPE1_REG:bit:="0"
ASIGNO_REG:bit:='0";
BSIGNO_REG:bit:='0";
ASIGN1_REG:bit:='0";
BSIGN1_REG:bit:='0";
ACCLOAD_REGQO:bit:="0"
ACCLOAD_REGL1:bit:="0"
SOA_REG:bit:='0";
B_ADD_SUB:bit:='0",
C_ADD_SUB:bit:='0";
MULTADDALU18X18 MODE:integer:=0;
MULT_RESET_MODE:string:="SYNC"
);
PORT(
AOQ:IN std_logic_vector(17 downto 0);
AL:IN std_logic_vector(17 downto 0);
BO:IN std_logic_vector(17 downto 0);
B1:IN std_logic_vector(17 downto 0);
SIA:IN std_logic_vector(17 downto 0);
SIB:IN std_logic_vector(17 downto 0);
C:IN std_logic_vector(53 downto 0);
ASIGN:IN std_logic_vector(1 downto 0);
BSIGN:IN std_logic_vector(1 downto 0);
ASEL:IN std_logic_vector(1 downto 0);
BSEL:IN std_logic_vector(1 downto 0);
CE:IN std_logic;
CLK:IN std_logic;
RESET:IN std_logic;
ACCLOAD:IN std_logic;
CASL:IN std_logic_vector(54 downto 0);
SOA:OUT std_logic_vector(17 downto 0);
SOB:OUT std_logic_vector(17 downto 0);
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);

CASO:OUT std_logic_vector(54 downto 0);
DOUT:OUT std_logic_vector(53 downto 0)

END COMPONENT;
uut:MULTADDALU18X18
GENERIC MAP (AOREG=>'0",

)

BOREG=>'0,
A1REG=>'0',
B1REG=>'0,
CREG=>'0,
OUT_REG=>'0',
PIPE0_REG=>'0',
PIPEL_REG=>'0,
ASIGNO_REG=>'0,
BSIGNO_REG=>'0,
ASIGN1_REG=>'0,
BSIGN1_REG=>'0',
ACCLOAD_REGO0=>'0',
ACCLOAD_REG1=>'0',
SOA_REG=>'0',
B_ADD_SUB=>'0',
C_ADD_SUB=>'0,

MULTADDALU18X18 MODE=>0,

MULT_RESET_MODE=>"SYNC"

PORT MAP (

AO0=>a0,
Al=>al,
BO=>b0,
B1=>b1,
SIA=>sia,
SIB=>sib,
C=>c,
ASIGN=>asign,
BSIGN=>Dbsign,
ASEL=>asel,
BSEL=>bsel,
CE=>ce,
CLK=>clk,
RESET=>reset,
ACCLOAD=>accload,
CASI=>casi,
SOA=>s0a,
SOB=>s0b,
CASO=>caso,
DOUT=>dout
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6Clock

6.1 PLL

[RiBIT 4R

Ei FPGA 24t T8 (Phase_Locked Loop), AJ3ET-45 5 HI%IA
I BhBEAT I B AR R . H A R, SRR (R SRR AR
[i) AR AR (1) i H B

PLL ftEREMN T
% 6-1 PLL 1485

GW1N Zjik GW2A Kk
LA /B e & 3 MHz ~ 450MHz 3MHz ~ 500MHz
NI N 3 SE% | 3 MHz ~ 450MHz 3 MHz ~ 500MHz
VCO ji& ¥ M [l 400MHz ~ 900MHz 500MHz ~ 1300MHz
i HH AR 3.125MHz ~ 450MHz 3.125MHz ~ 500MHz

TEpEME. GWIN-1. GW1INZ-1. GWIN-2. GW1N-2B. GW1NS-2.
GW1NS-2C.GW1NSR-2. GW1NSR-2C. GW1N-4. GW1N-4B. GW1NR-4.
GWI1NR-4B. GW1N-6. GW1N-9. GWI1INR-9. GW2A-18. GW2AR-18.
GW2A-55,
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ZiER
6-1 PLL Z549tEE

CLKIN ——>|
CLKFB ———»|
RESET ——>|
RESET_P —|

—» CLKOUT

RESET | —»] PLL - » CLKOUTP
— 3 (Ph Lock

RESET_S (Phase Locked | CLKOUTD

FBDSEL —#—> Loop)

[e)]

IDSEL —7% > —>» CLKOUTD3
ODSEL —75 |

[«2)

DUTYDA _,2;> oK
PSDA —77 ]
FDLY —74
Port /143
& 6-2 Port /T8
Port Name 1/0 Description
CLKIN Input Reference Clock Input
CLKFB Input Clock Feedback Input
RESET Input Reset Input
RESET_P Input Power Down Reset Input
RESET | Input Reference Divider IDIV Reset Input
RESET_S Input Divider SDIV Reset Input
FBDSEL[5:0] Input g(ljcj?l(jlgtFrequency Multiplication Factor Dynamic
IDSEL[5:0] Input Clock Frequency Division Factor Dynamic Adjust
ODSEL[5:0] Input ODIV Frequency Division Factor Dynamic Adjust
DUTYDA[3:0] Input Duty Cycle Dynamic Adjust
PSDA[3:0] Input Phase Shift Dynamic Adjust
FDLY[3:0] Input Dynamic Fine Delay Adjust
CLKOUT Output Clock Output, No Phase Shift
LOCK Output PLL Lock Signal
CLKOUTP Output Clock Output With Phase Shift and Duty Cycle
CLKOUTD3 Output g:\c;i((;jke((j)ltj)typgtbfi(/ci)(TeFLKOUT and CLKOUTP,
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Attribute 9748
& 6-3 Attribute 148
Attribute Name Allowed Values Default | Description
FCLKIN 3~500 100 Reference Clock Frequency
IDIV_SEL 0~63 0 Clock Frequency Division Factor Static Adjust
Clock Frequency Division Factor Dynamic/
DYN_IDIV_SEL | truefalse false | ouatic Select
false: Static
true: Dynamic
EBDIV SEL 0~63 0 CIo_ck Frequency Multiplication Factor Static
- Adjust
Clock Frequency Multiplication Factor
DYN_FBDIV_SE Dynamic/ Static Select
true,false false ) ;
L false: Static
true: Dynamic
ODIV_SEL i,légfi,;g,32,48,64,80,96, 8 ODIV Frequency Division Factor Static Adjust
ODIV Frequency Division Factor Dynamic/
DYN_ODIV_SE Static Select
true,false false ) ;
L false: Static
true: Dynamic
PSDA_SEL 0000~1111 0000 Phase Shift Static Adjust
DUTYDA_SEL 0010~1110 1000 Duty Cycle Static Adjust
Phase Shift and Duty Cycle Dynamic/ Static
DYN_DA _EN true,false false Selegt .
- = false: Static
true: Dynamic
CLKOUT Fine-tuning Direction Adjust Adjust
CHROUTFT_BH 150,101 1b1 | 1'b0: sub
1'b1: add
CLKOUT _DLY_ 0124 0 CLKOUT Fine-tuning Factor
STEP e CLKOUT _DLY_STEP*delay(delay=50ps)
CLKOUTP Fine-tuning Direction Adjust Adjust
CHOUTE T 150,11 1b1 | 1'b0: sub
1'bl: add
CLKOUTP_DLY 012 0 CLKOUTP Fine-tuning Factor
_STEP ” CLKOUTP_DLY_STEP*delay(delay=50ps)
DYN_SDIV_SEL | 2~128 2 SDIV Frequency Division Factor
CLKFB Source Select
CLKFB_SEL internal,external internal | internal:Internal Feedback CLKOUT
external: Internal Feedback Signal
CLKOUTD_SRC | CLKOUT,CLKOUTP _CI_:LKOU CLKOUTD source Select
gLKOUTD?,_SR CLKOUT,CLKOUTP _CI_:LKOU CLKOUTD3 source Select
CLKIN Bypass PLL and Directly Drive the
CLKOUT_BYPA true false false CLKOUT
SS ' true: CLKIN Bypass to CLKOUT
false: Normal Operation
CLKIN Bypass PLL and Directly Drive the
CLKOUTP_BYP CLKOUTP
- true,false false

ASS

true: CLKIN Bypass to CLKOUTP
false: Normal Operation

SUG283-1.6
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Attribute Name

Allowed Values

Default

Description

CLKOUTD_BYP
ASS

true,false

false

CLKIN Bypass PLL and Directly Drive the
CLKOUTD

true: CLKIN Bypass to CLKOUTD

false: Normal Operation

DEVICE

GWIN-1. GWI1N-2.
GWI1IN-2B. GWI1NS-2.
GWINS-2C. GW1N-4.
GWI1N-4B. GWI1NR-4.
GWINR-4B. GW1N-6.
GWI1N-9. GWI1NR-9.
GW2A-18. GW2AR-18.
GW2A-55,

(GO Device Select

SUG283-1.6

[RiEfIE

Verilog #i4k:
PLL pll_inst(

);

.CLKOUT (clkout),
.LOCK(lock),
.CLKOUTP(clkoutp),
.CLKOUTD(clkoutd),
.CLKOUTD3(clkoutd3),
.RESET(reset),
.RESET_P(reset_p),
.RESET_I(reset_i),
.RESET_S(reset_s),
.CLKIN(clkin),
.CLKFB(clkfb),
.FBDSEL (fbdsel),
.IDSEL(idsel),
.ODSEL (odsel),
.PSDA(psda),
.DUTYDA(dutyda),
.FDLY (fdly)

defparam pll_inst.FCLKIN = "50";

defparam pll_inst.DYN_IDIV_SEL = "false";
defparam pll_inst.IDIV_SEL = 0;

defparam pll_inst.DYN_FBDIV_SEL = "false";
defparam pll_inst.FBDIV_SEL = 1,

defparam pll_inst.ODIV_SEL = §;

defparam pll_inst. PSDA_SEL ="0100"
defparam pll_inst. DYN_DA_EN = "false";
defparam pll_inst. DUTYDA_ SEL ="1000";
defparam pll_inst. CLKOUT_FT_DIR = 1'b1;
defparam pll_inst. CLKOUTP_FT_DIR = 1'b1;
defparam pll_inst. CLKOUT_DLY_STEP =0;
defparam pll_inst. CLKOUTP_DLY_STEP = 0;
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defparam pll_inst. CLKFB_SEL ="external";
defparam pll_inst. CLKOUT_BYPASS = "false";
defparam pll_inst. CLKOUTP_BYPASS = "false";
defparam pll_inst. CLKOUTD_BYPASS = "false";
defparam pll_inst.DYN_SDIV_SEL = 2;

defparam pll_inst. CLKOUTD_SRC = "CLKOUT";
defparam pll_inst. CLKOUTD3_SRC ="CLKOUT";
defparam pll_inst.DEVICE = "GW1N-4";

Vhdl #il4k.:
COMPONENT PLL

GENERIC(
FCLKIN:STRING:= "100.0"
DEVICE:STRING:= "GW2A-18";
DYN_IDIV_SEL:STRING:="false";
IDIV_SEL:integer:=0;
DYN_FBDIV_SEL:STRING:="false";
FBDIV_SEL:integer:=0;
DYN_ODIV_SEL:STRING:="false";
ODIV_SEL:integer:=8;
PSDA_SEL:STRING:="0000";
DYN_DA_EN:STRING:="false";
DUTYDA_ SEL:STRING:="1000";
CLKOUT_FT_DIR:bit:="1";
CLKOUTP_FT_DIR:bit:="1";
CLKOUT_DLY_STEP:integer:=0;
CLKOUTP_DLY_STEP:integer:=0;
CLKOUTD3_SRC:STRING:="CLKOUT";
CLKFB_SEL : STRING:="internal";
CLKOUT_BYPASS:STRING:="false";
CLKOUTP_BYPASS:STRING:="false";
CLKOUTD_BYPASS:STRING:="false";
CLKOUTD_SRC:STRING:="CLKOUT",
DYN_SDIV_SEL:integer:=2

PORT(
CLKIN:IN std_logic;
CLKFB:IN std_logic;
IDSEL:IN std_logic_vector(5 downto 0);
FBDSEL:IN std_logic_vector(5 downto 0);
ODSEL:IN std_logic_vector(5 downto 0);
RESET:IN std_logic;
RESET_P:IN std_logic;
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END COMPONENT;
uut:PLL
GENERIC MAP(

)

);

PORT MAP(
CLKIN=>clkin,
CLKFB=>clkfb,
IDSEL=>idsel,

RESET_L:IN std_logic;

RESET_S:IN std_logic;

PSDA,FDLY:IN std_logic_vector(3 downto 0);
DUTYDA:IN std_logic_vector(3 downto 0);
LOCK:OUT std_logic;

CLKOUT:OUT std_logic;

CLKOUTD:OUT std_logic;

CLKOUTP:OUT std_logic;

CLKOUTD3:0UT std_logic

FCLKIN =>"100.0",
DEVICE =>"GW2A-18",
DYN_IDIV_SEL=>"false",

IDIV_SEL=>0,
DYN_FBDIV_SEL=>"false",
FBDIV_SEL=>0,
DYN_ODIV_SEL=>"false",
ODIV_SEL=>8,

PSDA_SEL=>"0000",
DYN_DA_EN=>"false",
DUTYDA_SEL=>"1000",
CLKOUT_FT_DIR=>1",
CLKOUTP_FT_DIR=>1,
CLKOUT_DLY_STEP=>0,
CLKOUTP_DLY_STEP=>0,
CLKOUTD3_SRC=>"CLKOUT",
CLKFB_SEL=>"internal",
CLKOUT_BYPASS=>"false",
CLKOUTP_BYPASS=>"false",
CLKOUTD_BYPASS=>"false",
CLKOUTD_SRC=>"CLKOUT",
DYN_SDIV_SEL=>2
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FBDSEL=>fbdsel,
ODSEL=>o0dsel,
RESET=>reset,
RESET_P=>reset_p,
RESET I|=>reset i,
RESET_S=>reset_s,
PSDA=>psda,
FDLY=>fdly,
DUTYDA=>dutyda,
LOCK=>lock,
CLKOUT=>clkout,
CLKOUTD=>clkoutd,
CLKOUTP=>clkoutp ,
CLKOUTD3=>clkoutd3
);

6.2 DLL/DLLDLY
6.2.1 DLL
FiEN4E

SUG283-1.6

DLL (Delay-Locked Loop) & ZEmIEiAHIR, =5 % FH TR 7o AL )R] 4B
o SCREARAF:
GWI1N-2.GWI1N-2B.GWI1INS-2.GWI1INS-2C.GWINSR-2.GW1NSR-2C.
GWIN-4. GWI1N-4B. GWINR-4. GWINR-4B. GWI1N-6. GW1N-9.
GWINR-9. GW2A-18. GW2AR-18. GW2A-55,
LEHER

6-2 DLL Z#4E®

CLKIN ——>

STOP ———» DLL —g > STEP

(Delay Lock
Loop)

RESET —» ——» LOCK

UPDNCNTL ——>
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Port T8

= 6-4 Port /148

Port Name I/1O Description

STEP[7:0] Output Step Code Output

LOCK Output Lock Output

CLKIN Input Clock Input

STOP Input Force DLL to stop working
RESET Input Reset Input

UPDNCNTL Input Control the Step Code Update

Attribute 1143
= 6-5 Attribute 43

Attribute Name Type Allowed Values Defalut Description
Step and lock output mode can
be selected

DLL_FORCE Integer 0,1 0 1:force lock and code
0:code/lock generated from DLL
loop
Phase offset config:
000:101°
001:112°
010:123°

CODESCAL String 8801'821'101100’51111'1 000 011:135°

B : 100:79°
101:68°
110:57°
111:45°
Output step mode can be
selected:

SCAL_EN String true,false true true:Phase offset correspond to
parameter CODESCAL
false:90°Phase offset
Output lock mode can be

5 5 3 selected:
DIV_SEL Integer 1’b0,1’b1 1’b0 1'60:normal lock mode
1'b1:fast lock mode
[REGIL
Verilog k.

DLL dlIl_inst (
.STEP(step),
.LOCK(lock),
.CLKIN(clkin),
.STOP(stop),
.RESET(reset),
.UPDNCNTL(1’b0)

);

defparam dll_inst.DLL_FORCE = 1;
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defparam dll_inst. CODESCAL = "000";
defparam dll_inst. SCAL_EN = "true";
defparam dll_inst.DIV_SEL = 1'b0;
Vhdl 4k
COMPONENT DLL
GENERIC(
DLL_FORCE:integer:=0;
DIV_SEL:bit:="1";
CODESCAL:STRING:="000";
SCAL_EN:STRING:="true"
)i
PORT(
CLKIN:IN std_logic;
STOP:IN std_logic;
RESET:IN std_logic;
UPDNCNTL:IN std_logic;
LOCK:OUT std_logic;
STEP:OUT std_logic_vector(7 downto 0)
)i
END COMPONENT;
uut:DLL
GENERIC MAP(
DLL_FORCE=>0,
DIV_SEL=>1",
CODESCAL=>"000",
SCAL_EN=>"true"
)
PORT MAP(
CLKIN=>clkin,
STOP=>stop,
RESET=>reset,
UPDNCNTL=>updncntl,

LOCK=>lock,
STEP=>step
);
6.2.2 DLLDLY
[FiEN R

DLLDLY(DLL Delay){k# DLLSTEP 15 5 X} 4 A Ar AT A %, 1531)1%
I Bh A RE I 22 4r HH . DLLSTEP {5 5 AR H T DLL /) STEP #ith

FTERgME. GWIN-1. GWINZ-1. GW1N-2. GWI1N-2B. GWI1NS-2.
GW1NS-2C.GW1NSR-2C. GW1N-4. GW1N-4B. GW1NR-4. GWI1NR-4B.
GW1N-6. GW1IN-9. GWINR-9. GW2A-18. GW2AR-18. GW2A-55.
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SEHEE
6-3 DLLDLY £5#94EE
DLLSTEP —“g—>
CLKIN ——» > CLKOUT
DLLDLY
PR (DLL Delay)
LOADN ——»| ——>» FLAG
MOVE ——»|
Port /143
= 6-6 Port /148
Port Name 110 Description
CLKOUT Output Clock Output
FLAG Output Overflow Flag
DLLSTEP[7:0] Input STEP Input
CLKIN Input Clock Input
Direction can be Selected to
DIR Input Decide Delay, Increase or
Decrease
LOADN Input Control Delay Code’s Download
MOVE Input Adjust Delay Value
Attribute 7143
= 6-7 Attribute 43
Attribute Name Type Allowed Values | Default Description
DLLDLY can be bypassed
DLL_INSEL Integer 1’b0,1’b1 1’b0 1'b0:bypass mode
1'b1: use dll_delay cell mode
Set symbol of delay adjustment:
DLY_SIGN String 1'b0,1’b1 1'b0 1'p0:'+'
1'b1: -
Delay adjustment:
1) dly_sign=0
N dly_ad;j;
DLY_ADJ Integer 0~255 0 2) “dly_sign=1
-256+dly_adj
[FEGIL
Verilog B4t

DLLDLY dlidly 0 (
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.CLKIN(clkin),
.DLLSTEP(step[7:0]),
.DIR(dir),
.LOADN(loadn),
.MOVE(move),
.CLKOUT(clkout),
FLAG(flag)
);
defparam dlldly_0.DLL_INSEL=1'b1;
defparam dlldly_0.DLY_SIGN=1'b1;
defparam dlldly_0.DLY_ADJ=0;
Vhdl 4k :
COMPONENT DLLDLY
GENERIC(
DLL_INSEL:bit:='0";
DLY_ SIGN:bit:='0;
LY _ADJ:integer:=0
);
PORT(
DLLSTEP:IN std_logic_vector(7 downto 0);
CLKIN:IN std_logic;
DIR,LOADN,MOVE:IN std_logic;
CLKOUT:OUT std_logic;
FLAG:OUT std_logic
);
END COMPONENT;
uut:DLLDLY
GENERIC MAP(
DLL_INSEL=>'0",
DLY_SIGN=>'0',
LY _ADJ=>0
)
PORT MAP(
DLLSTEP=>step,
CLKIN=>clkin,
DIR==>dir,
LOADN=>loadn,
MOVE=>move,
CLKOUT=>clkout,
FLAG=>flag

6.3 CLKDIV
[FiEN4
CLKDIV (Clock Divider) At 8 73 5525 , SIS 1 545 4% . /£ GWIN-6.

GWI1N-9. GWINS-2 F 3 F 2/3.5/4/5/8 434, HAh 4R 2 £ 2/3.5/4/5 4
5ﬁo

TR, GWIN-1. GWINZ-1. GWIN-2. GW1N-2B. GWI1NS-2.
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GWINS-2C.GWINSR-2.GWINSR-2C.GWI1N-4, GWI1N-4B.GWI1NR-4.
GWINR-4B. GWI1N-6. GWIN-9. GWINR-9. GW2A-18. GW2AR-18.

GW2A-55,
LHER
& 6-4 CLKDIV Z5#4E %
HCLKIN ——>
CLKDIV
RESETN —» (Clock |—» CLKOUT
Divider)
CALIB — >
Port 48
7% 6-8 Port T8
Port Name /0 Description
HCLKIN Input Clock Input
RESETN Input Reset Input
CALIB Input Calib Signal, adjust output clock
CLKOUT Output Clock Output

Attribute 11'43
& 6-9 Attribute '8

Attribute Name | Allowed Values Default | Description
2,35,4,5,8 (81U Set the clock f
DIV_MODE GW1N-6. GW1N-9. 2 diiisioiigfamr:gfency
GWINS-2 F 3 #§)
GSREN false, true false Global reset
[RiEHIL
Verilog #ilfk:

CLKDIV clkdiv_inst (
.HCLKIN(hclkin),
.RESETN(resetn),
.CALIB(calib),
.CLKOUT (clkout)
);
defparam clkdiv_inst.DIV_MODE=“3.5";
defparam clkdiv_inst. GSREN="false”;
Vhdl 4.
COMPONENT CLKDIV
GENERIC(
DIV_MODE:STRING:="2";
GSREN:STRING:="false"
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);
PORT(

HCLKIN:IN std_logic;

RESETN:IN std_logic;

CALIB:IN std_logic;

CLKOUT:OUT std_logic

);

END CONPONENT;
uut:CLKDIV
GENERIC MAP(

DIV_MODE=>"2",
GSREN=>"false"
)

PORT MAP(
HCLKIN=>hclkin,
RESETN=>resetn,
CALIB=>calib,
CLKOUT=>clkout

6.4 DQCE
RENR

DQCE (Dynamic Quadrant Clock Enable) , #i&fiifiE = FPGA 4
i 4 GCLKO~GCLKS5.

YRR GWIN-1. GWINZ-1. GWIN-2. GW1N-2B. GW1NS-2.
GW1NS-2C.GW1NSR-2. GW1NSR-2C. GW1N-4, GW1N-4B. GW1NR-4,
GW1NR-4B. GW1N-6. GW1N-9. GW1INR-9. GW2A-18. GW2AR-18.

GW2A-55,
LHIER
6-5 DQCE £5#9tEE
CLKIN ——>»| DQCE

(Dynamic

Quadrant —>» CLKOUT

CE Clock
Enable)

Port /43
%R 6-10 Port /148
Port Name I/O Description
CLKIN Input Clock Input
CE Input Clock Enable
CLKOUT Output Clock Output
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[RiEBIE

Verilog B4k
DQCE dqce_inst (
.CLKIN(clkin),
.CE(ce),
.CLKOUT (clkout)
);
Vhdl #4k:
COMPONENT DQCE
PORT(
CLKOUT:OUT std_logic;
CE:IN std_logic;
CLKIN:IN std_logic
);
END COMPONENT;
uut:DQCE
PORT MAP(
CLKIN=>clkin,
CLKOUT=>clkout,
CE=>ce

6.5 DCS
[RiENE

DCS (Dynamic Clock Select) &z Bk Has, shaEsE R Rr £
GCLK®6 #1 GCLK7.

YHEEe: GWIN-1. GWINZ-1. GW1N-2. GW1N-2B. GWI1NS-2,
GW1NS-2C.GW1NSR-2. GW1NSR-2C. GW1N-4, GW1N-4B. GW1NR-4.
GWI1NR-4B. GW1N-6. GW1N-9. GW1INR-9. GW2A-18. GW2AR-18.
GW2A-55,

HHiEHE

6-6 DCS Z5HER

CLKSEL Ve

CLKO ———>»
CLKI ——» DCS
(Dynamic Clock —>» cLKouUT
CLK2 ——> Selector)

CLK3 ——>

SELFORCE ——»
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6.5DCS
Port T8
& 6-11 Port M43
Port Name I/O Description
CLKO Input ClockO Input
CLK1 Input Clockl Input
CLK2 Input Clock2 Input
CLK3 Input Clock3 Input
CLKSELJ[3:0] Input Clock Select Signal
SELFORCE Input Select Force Signal
CLKOUT Output Clock Output

Attribute 1'43
2R 6-12 Attribute

TR

Attribute Name

Allowed Values

Default | Description

DCS_MODE

CLKO,CLK1,CLK2,CLK3,
GND,VCC,RISING,FALLING,
CLKO_GND,CLK1_GND,
CLK2_GND,CLK3_GND,
CLKO_VCC,CLK1_VCC,
CLK2_VCC,CLK3 VCC

Set the clock
RISING | selection
mode

[RiEfI

Verilog #i4k:

DCS dcs_inst (
.CLKO(clk0),
.CLK1(clk1),
.CLK2(clk2),
.CLK3(clk3),
.CLKSEL(clksel[3:0]),
.SELFORCE(selforce),
.CLKOUT (clkout)

);

defparam dcs_inst.DCS_MODE="RISING”;

Vhdl #i4k:

COMPONENT DCS
GENERIC(DCS_MODE:string:="RISING");
PORT(

).

END COM

CLKO:IN std_logic;
CLKZ:IN std_logic;
CLK2:IN std_logic;
CLK3:IN std_logic;

CLKSEL:IN std_logic_vector(3 downto 0);
SELFORCE:IN std_logic;
CLKOUT:OUT std_logic

PONENT,;
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uut:DCS
GENERIC MAP(DCS_MODE=>"RISING")
PORT MAP(
CLKO=>clkO,
CLK1=>clk1,
CLK2=>clk2,
CLK3=>clk3,

CLKSEL=>clksel,
SELFORCE=>selforce,
CLKOUT=>clkout

);
6.6 DQS
[FENER
DQS (Bidirectional Data Strobe Circuit for DDR Memory) & DDR 77
i s 13 1 X0 [ B0 e X kel FL %, o N AP 8 IP RSB A, 2 T
# DQSIN 5 DQSR90. DQSWO 5 DQSW270 {5 5 I8 AR % R I 52 5
ST AT
TR GW2A-18. GW2AR-18. GW2A-55.
LHIER
6-7 DQS ZEHHEE]
DLLSTEP —4—>
DQSIN ——>
FCLK ——>
HOLD —> —3 > RPOINT
PCLK ———>» ﬁ3;> WPOINT
RLOADN ——> DQS —> DQSW270
RMOVE —>{ (Data Strobe [—> DQSWO0
RDIR ——>| Signal) ——> DQSR90
WLOADN ——>| ——> RBURST
WMOVE ——> —> RFLAG
WDIR ——> —> RVALID
WSTEP _'8;) —> WFLAG
READ ——>
RCLKSEL —4—>
RESET —>|
Port T8
%R 6-13 Port /148
Port Name 1/0 Description
DLLSTEP][7:0] input DQS delay control from DLL
DQSIN input DQS signal from PIO
FCLK input from 4 different ECLK tree output
HOLD input Stop DQSWO0. DQSW270 and clear RPOINT. WPOINT
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Port Name 1/0 Description
PCLK input from PCLK tree
. “0” to increase the code
RN Input “1” to decrease the code for DDR read
. asynchronous reset the final delay code to factory
RHOAPIN Input default value for DDR read
. Move pulse’s rising edge will change the code according
RMOVE Input to direction value for DDR read
. “0” to increase the code
WDIR Input “1” to decrease the code for DDR write
. Asynchronous reset the final delay code to factory
LHeAR Input default value for DDR write
. Move pulse’s rising edge will change the code according
WMOVE Input to direction value for DDR write
WSTEP[7:0] input DDR write leveling control also used for CDR mode
READI[3:0] input Read signal for DDR read mode
RCLKSEL[2:0] input Select read clock source and polarity control
RESET input DQS reset control
RPOINT[2:0] output FIFO control READ pointer (3-bit) to FIFO in PIC
WPOINT[2:0] output FIFO control WRITE pointer (3-bit) to FIFO in PIC
DQSWO output ?E:tlr;llft/ECLK phase shifted or delayed by 0 degree
DQSW270 output SCLK/ECLK phase shifted or delayed by 270 degree
output
DQSR90 output DQSI phase shifted or delayed by 90 degree output
RELAG output Margin test output flag for READ to indicate the
under-flow or over-flow
WELAG output Margin test output flag for WRITE to indicate the
under-flow or over-flow
RVALID output Data Valid Flag for READ mode
RBURST output READ burst detect output

Attribute /43
2= 6-14 Attribute /43

Attribute Name Allowed Values Default Description
FIFO mode config
FIFO_MODE_SEL 1’00, 1’b1 1’b0 1'b0: DDR memory mode
1'b1l: GDDR mode
000,001,010,011, . . .
RD_PNTR 100.101.110,111 3'b000 FIFO read pointer setting
X1,X2_DDR2,X2_
DQS_ MODE DDR3,X4,X2 DD | X1 MDDR select
R3 EXT
HWL false,true false Updata0/1 time relation control
GSREN false,true false Global reset can be set
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[RiEBIE

Verilog B4k
DQS uut (

);

.DQSIN(dgs),
.PCLK(pclK),
.FCLK(fclk),
.RESET(reset),
.READ(read),
.RCLKSEL(rsel),
.DLLSTEP(step),
WSTEP(wstep),
.RLOADN(1'b0),
.RMOVE(1'b0),
.RDIR(1'b0),
WLOADN(1'b0),
.WMOVE(1'b0),
\WDIR(1'b0),
.HOLD(hold),
.DQSR90(dgsr90),
.DQSWO0(dgswO0),
.DQSW270(dgsw270),
.RPOINT(rpoint),
WPOINT(wpoint),
.RVALID(rvalid),
.RBURST((rburst),
.RFLAG(rflag),
WFLAG(wflag)

defparam uut.DQS_MODE = "X1";

defparam uut.FIFO_MODE_SEL = 1'b0;

defparam uut.RD_PNTR = 3'b001;

Vhdl 4k :
COMPONENT DQS

GENERIC(

FIFO_MODE_SEL:bit:='0";
RD_PNTR : bit_vector:="000";
DQS_MODE:string:="X1";
HWL:string:="false";

GSREN : string:="false"

);
PORT(

DQSIN,PCLK,FCLK,RESET:IN std_logic;

READ:IN std_logic_vector(3 downto 0);
RCLKSEL:IN std_logic_vector(2 downto 0);
DLLSTEP,WSTEP:IN std_logic_vector(7 downto 0);
RLOADN,RMOVE,RDIR,HOLD:IN std_logic;
WLOADN,WMOVE,WDIR:IN std_logic;
DQSR90,DQSW0,DQSW270:0UT std_logic;

RPOINT, WPOINT:OUT std_logic_vector(2 downto 0);
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);

RVALID,RBURST,RFLAG,WFLAG:OUT std_logic

END COMPONENT;

uut:DQS

);

JRIBT R

GENERIC MAP(

)

FIFO_MODE_SEL=>'0',
RD_PNTR=>"000",
DQS_MODE=>"X1",
HWL=>"false",
GSREN=>"false"

PORT MAP(

DQSIN=>dgsin,
PCLK=>pclk,
FCLK=>fclk,
RESET=>reset,
READ=>read,
RCLKSEL=>rclksel,
DLLSTEP=>step,
WSTEP=>wstep,
RLOADN=>rloadn,
RMOVE=>rmove,
RDIR=>rdir,
HOLD=>hold,
WLOADN=>wloadn,
WMOVE=>wmove,
WDIR=>wdir,
DQSR90=>dgsr90,
DQSWO0=>dqswoO,
DQSW270=>dqsw270,
RPOINT=>rpoint,
WPOINT=>wpoint,
RVALID=>rvalid,
RBURST=>rburst,
RFLAG=>rflag,
WFLAG=>wflag

OSC(Oscillator) /& H P f o

TR, GWIN-1. GWIN-2. GWI1N-2B. GW1N-4.

GWI1N-4B.

GWINR-4. GWINR-4B. GWI1IN-6. GWIN-9. GW1NR-9. GW2A-18.
GW2AR-18. GW2A-55,
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SHER
6-8 OSC ZHItER

O0SC |, oscourt

( Oscillator)
Port 48
%% 6-15 Port /148
Port Name I/O Description
OSsCcouT output OSC Clock Output

Attribute 7143
= 6-16 Attribute +48

Attribute Name | Allowed Values Default Description

FREQ_DIV 2~128(even) 100 Frequency Division Factor

GWIN-1. GW1N-2.
GWI1N-2B. GW1N-4.
GWI1N-4B. GWINR-4. | GWIN-1(GW1N %5%)
DEVICE GWI1NR-4B. GWIN-6. | GW2A-18(GW2A %71) | Device Select
GW1N-9. GWI1NR-9.

GW2A-18. GW2AR-18.
GW2A-55,

[RiEfI

Verilog #ilfk:
OSC uut(
.OSCOUT(oscout)
);
defparam uut.FREQ_DIV=100;
defparam uut. DEVICE="GW2A-18";

Vhdl #i4k.:
COMPONENT OSC
GENERIC(
FREQ_DIV:integer:=100;
DEVICE:string:="GW2A-18"
);
PORT(OSCOUT:OUT STD_LOGIC);
END COMPONENT;
uut:OSC
GENERIC MAP(
FREQ_DIV=>100,
DEVICE=>"GW2A-18"

)
PORT MAP(OSCOUT=>o0scout);

SUG283-1.6 209(246)




6.80SCZ

6Clock
6.8 OSCZ
[RiENT4A
OSCZ(Oscillator) &7 A sh#& % OSC IhEER A W bz, 30T model
HIRTIAETI RE -
SCREARfE: GWINZ-1
LHER
6-9 OSCZ LEHtERE
OSCEN ———p O.SCZ —» OSCOUT
(Oscilator)
Port 48
= 6-17 Port 1+48
Port Name 1/0 Description
OSCEN input OSC Enable
OSCOouUT output OSC Clock Output
Attribute 48
%% 6-18 Attribute 48
Attribute Name | Allowed Values Default Description
FREQ_DIV 2~128(even) 100 Frequency Division Factor
[REGIHE
Verilog #i4k:
OSCZ uut(
.OSCOUT(oscout),
.OSCEN(oscen)
);
defparam uut.FREQ_DIV=100;
Vhdl #il4k:
COMPONENT OSCz
GENERIC(
FREQ_DIV:integer:=100;
)i
PORT(
OSCOUT:OUT STD_LOGIC;
OSCEN:IN std_logic
)i
END COMPONENT;
uut:0SCZzZ

GENERIC MAP(
FREQ_DIV=>100,
)

PORT MAP(

OSCOUT=>0scout,
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6Clock 6.90SCF
OSCEN(oscen)
)i
6.9 OSCF
[RiENT4A
OSCF(Oscillator with CLKOUT30M and Dynamic OSC Enable) /&7
30M Hiy thi I B AT B A A RE A v Y A 9 -
SRR GWINS-2. GWINS-2C . GWINSR-2. GW1NSR-2C
LHER
6-10 OSCF ZE91EE]
OSCF —» OSCOUT
OSCEN —> .
(Oscilator)  ——» 0SCOUT30M
Port 48
& 6-19 Port 148
Port Name 110 Description
OSCEN input OSC Enable
OSCOouUT output OSC Clock Output
OSCOUT30M output OSC Clock Output For Flash128K

Attribute 7143
%% 6-20 Attribute 7+48

Attribute Name | Allowed Values Default Description
FREQ_DIV 2~128(even) 96 Frequency Division Factor
[REGIHE
Verilog #ilfk:
OSCF uut(
.OSCOUT(oscout),
.OSCOUT30M(oscout30m),
.OSCEN(oscen)
);
defparam uut.FREQ_DIV=96;
Vhdl #i4k.:
COMPONENT OSCF
GENERIC(
FREQ_DIV:integer:=96;
)i
PORT(

OSCOUT:OUT std_logic;
OSCOUT30M:0UT std_logic;
OSCEN:IN std_logic

);

END COMPONENT;

SUG283-1.6
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6Clock 6.10DHCEN

uut:OSCF

GENERIC MAP(FREQ_DIV=>96)

PORT MAP(
OSCOUT=>o0scout,
OSCOUT30M=>0scout30m,
OSCEN(oscen)
);

6.10 DHCEN
RENE

DHCEN (Dynamic HCLK Clock Eanble with Inverted Gate) 7] T hclk
(1) stop, KHLPET @, w3 T I00 M s i 205 5

YRR GWIN-1. GWINZ-1. GWIN-2. GW1INS-2. GW1NS-2C.
GW1NSR-2. GW1INSR-2C. GW1N-2B. GW1N-4, GW1N-4B. GW1NR-4,
GW1NR-4B. GW1N-6. GW1N-9. GW1INR-9. GW2A-18. GW2AR-18.
GW2A-55.

HHiEHR
6-11 DHCEN ZHtEE

CLKIN —
DHCEN —» CLKOUT

CE —

Port T8
& 6-21 Port M43
Port Name 1/0 Description
CLKIN input Clock Input
CE input Clock Enable
CLKOUT output Clock Output
[REBIE
Verilog #ilfk:
DHCEN dhcen_inst (
.CLKIN(clkin),
.CE(ce),
.CLKOUT (clkout)
);
Vhdl 4k
COMPONENT DHCEN
PORT(
CLKOUT:OUT std_logic;
CE:IN std_logic;

CLKIN:IN std_logic
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6.11BUFG

END COMPONENT;

uut:DHCEN

PORT MAP(
CLKIN=>clkin,
CLKOUT=>clkout,
CE=>ce

6.11 BUFG
[RiB4B

BUFG(Global Clock Buffer) &4 Ja i 4 22 i 5% .

YA GWIN-1. GWINZ-1. GWI1N-2. GWI1N-2B. GWI1NS-2.
GW1NS-2C.GWI1NSR-2. GWINSR-2C.GW1N-4. GW1N-4B. GW1NR-4.
GWINR-4B. GW1N-6. GWI1N-9. GWINR-9. GW2A-18. GW2AR-18.

GW?2A-55,
ZER

6-12 BUFG &#EE]
BUFG

(Global >0
Clock

Buffer)

Port 48
7= 6-22 Port 48

Port Name 1/0 Description

@] output Clock Output

I input Clock Input

[RiEfI

Verilog #i4k:
BUFG uut(
.0(0),
1(0)
);
Vhdl #i4k.:
COMPONENT BUFG
PORT(
O:0UT std_logic;
I:IN std_logic
);
END COMPONENT;
uut:BUFG
PORT MAP(
O=>o0,
|=>i
SUG283-1.6
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6.12BUFS

6.12 BUFS
JRIBNTA

BUFS(Long Wire Clock Buffer) & K43 42z nh 2s

THEEEEE. GWIN-1. GWINZ-1. GWIN-2. GWI1N-2B. GW1NS-2.
GW1NS-2C.GWINSR-2. GWI1NSR-2C.GW1N-4. GW1N-4B. GW1NR-4.

GWINR-4B. GWIN-6. GWIN-9,
GW2A-55.
SHtER

6-13 BUFS ZHItEE

BUFS
(Long
|—> Wire —>O
Clock
Buffer)

Port 148
= 6-23 Port 1+48

GWINR-9. GW2A-18. GW2AR-18.

Port Name 110 Description

@] output Clock Output

I input Clock Input

[RiEfI

Verilog #i4k:
BUFS uut(
.0(0),
1(0)
);
Vhdl #i4k.:
COMPONENT BUFS
PORT(
O:0UT std_logic;
I:IN std_logic
)i
END COMPONENT;
uut:BUFS
PORT MAP(
O=>o0,
|=>i

SUG283-1.6
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7User Flash 7.1FLASH96K

7User Flash

7.1 FLASH96K
[FiEN 4
FLASH96K (96Kbit User Flash) 77 fi =384 96K bit. 271748 1% &
FVRFE A& e, Ar TR E . %N 4 Byte (32 bit), HuhbiRE
R 3k, BAHES AW EARAEDhRE, (HAERA BSRAM HIWIGHE DI fE
YRR GWIN-1.

GHItEE
7-1 FLASH96K Z5#4EE
RA 45—
CA +#5—>
PA #5—
MODE —7—>|
SEQ 45—

N

ACLK —»
PW —»| FLASH6K |, 5 pour

PE —> 32
RESET ——>,
OE —>
RMODE 75—

WMODE 75
RBYTESEL 75—
WBYTESEL 7o—>

DIN 7L>32
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7User Flash

7.1FLASH96K

SUG283-1.6

Port T8
Z= 7-1 Port /148
Port Name I/O Description
DOUTI[31:0] Output Data Output
DIN[31:0] Input Data Input
RA[5:0] Input Row Address
CA[5:0] Input Column Address
PA[5:0] Input Page latch Address
MODE[3:0] Input Operation mode select
SEQ[1:0] Input NV operation sequence control
ACLK Input Synchronous clock for read and write operation
PW Input Write page latch clock
RESET Input Macro reset
PE Input Pump enable
OE Input Output enable
RMODE[1:0] Input Read out bit width select
WMODE[1:0] Input Write in bit width select
RBYTESEL[1:0] Input Read data Byte address
WBYTESEL[1:0] Input Write data Byte address
[REGIHE

Verilog #i4k:

FLASH96K flash96k_inst(

);

.RA(ra[5:0]),

.CA(ca[5:0]),

.PA(pa[5:0]),
.MODE(mode[3:0]),
.SEQ(seq[1:0]),
ACLK(aclk),

.PW(pw),

.RESET (reset),

.PE(pe),

.OE(0e),
.RMODE(rmode[1:0]),
.WMODE(wmode[1:0]),
.RBYTESEL (rbytesel[1:0]),
\WBYTESEL (wbytesel[1:0]),
.DIN(din[31:0]),
.DOUT(dout[31:0])

vhdl #4k.:
COMPONENT FLASH96K

PORT(
RA:IN std_logic_vector(5 downto 0);
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7.2FLASH96KZ

);

CA:IN std_logic_vector(5 downto 0);

PA:IN std_logic_vector(5 downto 0);
MODE:IN std_logic_vector(3 downto 0);
SEQ:IN std_logic_vector(1 downto 0);
ACLK:IN std_logic;

PW:IN std_logic;

RESET:IN std_logic;

PE:IN std_logic;

OE:IN std_logic;

RMODE:IN std_logic_vector(1 downto 0);
WMODE:IN std_logic_vector(1 downto 0);
RBYTESEL:IN std_logic_vector(1 downto 0);
WBYTESEL:IN std_logic_vector(1 downto 0);
DIN:IN std_logic_vector(31 downto 0);
DOUT:OUT std_logic_vector(31 downto 0)

END COMPONENT;
uut: FLASH96K
PORT MAP (

7.2 FLASH96KZ

SUG283-1.6

JRIENTE

);

RA=>ra,

CA=>ca,

PA=>pa,
MODE=>mode,
SEQ=>seq,
RESET=>reset,
ACLK=>aclk,

PW=>pw,

PE=>pe,

OE=>0e€,
RMODE=>rmode,
WMODE=>wmode,
RBYTESEL=>rbytesel,
WBYTESEL=> whbytesel,
DIN=>din,
DOUT=>dout

FLASH96KZ (96Kbit User Flash) F47fi# %5104 96K bit. 2547 %5 5
FERREE B e i, An s Hgtirac E . Ba IS REMb B R FIhEE, H
AN EA BSRAM [HHTEEE T RE .

Y FFEE: GWINZ-1.
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7User Flash 7.2FLASH96KZ

ZiER
7-2 FLASH96KZ Z5#34E
XADR 5>
YADR 746—>
XE ——»

YE ——»
SE —» FLASH96KZ 7@» DOUT
ERASE — ¥

PROG — ¥
NVSTR ——»
DIN —5—»
Port 1+43
%% 7-2 Port T'48
Port Name I/O Description
DOUTI[31:0] Output Data Output
DIN[31:0] Input Data Input
XADR[5:0] Input X address input
YADR[5:0] Input Y address input
XE Input X address enable
YE Input Y address enable
SE Input Sense amplifier enable
ERASE Input Defines erase cycle
PROG Input Defines program cycle
NVSTR Input Defines non-volatile store cycle
[REBIE
Verilog #i4k:

FLASH96KZ flash96kz_inst(
XADR(xadr[5:0]),
.YADR(yadr[5:0]),
XE(xe),

.YE(ye),

.SE(se),
.ERASE(erase),
.PROG(prog),
NVSTR(nvstr),
.DIN(din[31:0]),
.DOUT(dout[31:0])

);

Vhdl #l4k:

COMPONENT FLASH96KZ

PORT(
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7User Flash

7.3FLASH128K

);

XADR:IN std_logic_vector(5 downto 0);
YADR:IN std_logic_vector(5 downto 0);
XE:IN std_logic;

YE:IN std_logic;

SE:IN std_logic;

ERASE:IN std_logic;

PROG:IN std_logic;

NVSTR:IN std_logic;

DIN:IN std_logic_vector(31 downto 0);
DOUT:OUT std_logic_vector(31 downto 0)

END COMPONENT;
uut: FLASH96KZ
PORT MAP (

7.3 FLASH128K

SUG283-1.6

JRIBT R

XADR=>xadr,
YADR=>yadr,
XE=>xe,
YE=>ye,
SE=>se,
ERASE=>erase,
PROG=>prog,
NVSTR=>nvstr,
DIN=>din,
DOUT=>dout

FLASH128K (128KByte Embedded Flash) 77145 7]y 128K Byte.
AT I UL FEANVRFE A2 e 1), AT TR E . B RS R MR i F OR
17 IThRE, {HAEA BSRAM IV EThAE -

Y HERAE: GWINS-2. GWINS-2C.

SRHIHEE

7-3 FLASH128K Z5#I4E &

ADDR “z—>

CS —
AE ——>f
OE —
PCLK ———»

SERA ——»]
MASE ——»
NVSTR ——>]
IFREN ——>]

RESETN ——»
PROG —

T DOUT
FLASH128K

— TBIT

GWINSR-2. GWINSR-2C.
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7User Flash

7.3FLASH128K

SUG283-1.6

Port T8
& 7-3 Port {148

Port Name I/O Description
DOUTI[31:0] Output Data Output
TBIT Output Indicator of write or erase
DIN[31:0] Input Data Input
ADDRJ[14:0] Input Address Input
CS Input Chip enable
AE Input Address enable
OE Input Output enable
PCLK Input Clock input
PROG Input Defines program cycle
SERA Input Sector erase signal
MASE Input Chip erase signal
NVSTR Input Defines non-volatile store cycle
IFREN Input Flash IP information page Selection
RESETN Input Power On Reset Input
[REFIE

Verilog #i4k:

FLASH128K flash128k_inst(

ADDR(addr[14:0]),

.CS(cs),
AE(ae),
.OE(oe),
.PCLK(pclk),
.PROG(prog),
.SERA(sera),
.MASE(mase),
.NVSTR(nvstr),
IFREN(ifren),

.RESETN(resetn),

DIN(din[31:0]),

.DOUT(dout[31:0]),

TBIT(tbit)
);
Vhdl #i4k:

COMPONENT FLASH128K

PORT(

DIN:IN std_logic_vector(31 downto 0);
ADDR:IN std_logic_vector(14 downto 0);
CS:IN std_logic;

AE:IN std_logic;

OE:IN std_logic;
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7.4FLASH256K

);

PCLK:IN std_logic;

PROG:IN std_logic;

SERA:IN std_logic;

MASE:IN std_logic;

NVSTR:IN std_logic;

IFREN:IN std_logic;

RESETN:IN std_logic;

DOUT:OUT std_logic_vector(31 downto 0);
TBIT:OUT std_logic;

END COMPONENT;
uut: FLASH128K
PORT MAP (

7.4 FLASH256K
JRIENTE

DIN=>din,
ADDR=>addr,
CS=>cs,
AE=>ae,
OE=>0e,
PCLK=>pclk,
PROG=>prog,
SERA=>sera,
MASE=>mase,
NVSTR=>nvstr,
IFREN=>ifren,
RESETN=>resetn,
DOUT=>dout,
TBIT=>tbit

FLASH256K (256Kbit User Flash) H47#fi% %5 17) 4 256K bit. 2517 81
B PR [ 2 1, A TR E . B 3RS ST AR A7 Th g,
{HAREA BSRAM IHIIEIE RS .
WA EEME: GWIN-2. GWIN-2B. GW1N-4. GW1N-4B. GW1NR-4.

GWINR-4B.

SUG283-1.6
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7User Flash 7.4FLASH256K

SEHEE
7-4 FLASH256K 234
XADR —,7;>
YADR —=—>
XE ——>]
VE T FLASH256K |, poyr
SE ——>| 32
ERASE ——>|
PROG ——»|
NVSTR —>|
DIN ~4>—>
Port /+43
< 7-4 Port T8
Port Name I/O Description
DOUT[31:0] Output Data Output
DIN[31:0] Input Data Input
XADR[6:0] Input X address input
YADR[5:0] Input Y address input
XE Input X address enable
YE Input Y address enable
SE Input Sense amplifier enable
PROG Input Defines program cycle
ERASE Input Defines erase cycle
NVSTR Input Defines non-volatile store cycle
[REBIE
Verilog #ilfk:

FLASH256K flash256k_inst(
XADR(xadr[6:0]),
.YADR(yadr[5:0]),
XE(xe),
YE(ye),
.SE(se),
.ERASE((erase),
.PROG(prog),
NVSTR(nvstr),
.DIN(din[31:0]),
.DOUT(dout[31:0])

);

Vhdl #l4k:
COMPONENT FLASH256K
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7User Flash 7.5FLASH608K

PORT(
DIN:IN std_logic_vector(31 downto 0);
XADR:IN std_logic_vector(6 downto 0);
YADR:IN std_logic_vector(5 downto 0);
XE:IN std_logic;
YE:IN std_logic;
SE:IN std_logic;
ERASE:IN std_logic;
PROG:IN std_logic;
NVSTR:IN std_logic;
DOUT:OUT std_logic_vector(31 downto 0)
);
END COMPONENT;
uut: FLASH256K
PORT MAP (
DIN=>din,
XADR=>xadr,
YADR=>yadr,
XE=>Xxe,
YE=>ye,
SE=>se,
ERASE=>erase,
PROG=>prog,
NVSTR=>nvstr,
DOUT=>dout
)i
7.5 FLASH608K

JRIBT R

FLASHG608K (608Kbit Users Flash) FJ17fi %% 17] 4y 608K bit. 217251
T B FR P R [ 2 i, Al Ht T Al E . B AR5 S AT B AR AT Th g,
{HA HA BSRAM IFIAEE RS .

AR #ME. GWIN-6. GWIN-9. GWINR-9..
HHiEHE

7-5 FLASH608K £5#J4E &

XADR —;9;>
YADR 76;>
XE ——»

YE = FLASH608K | . pout
SE ——> 32

ERASE ——»
PROG —>»
NVSTR —>|

DIN T}
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7User Flash

7.5FLASH608K

SUG283-1.6

Port /48
%% 7-5 Port 1148
Port Name I/O Description
DOUTI[31:0] Output Data Output
DIN[31:0] Input Data Input
XADR[8:0] Input X address input
YADR[5:0] Input Y address input
XE Input X address enable
YE Input Y address enable
SE Input Sense amplifier enable
PROG Input Defines program cycle
ERASE Input Defines erase cycle
NVSTR Input Defines non-volatile store cycle
[REFIE
Verilog #l4t.:
FLASHG608K flash608Kk_inst(

XADR(xadr[8:0]),

.YADR(yadr[5:0]),

XE(xe),

-YE(ye),

.SE(se),

.ERASE(erase),

.PROG(prog),

.NVSTR(nvstr),

.DIN(din[31:0]),
.DOUT(dout[31:0])

);

Vhdl 4k :
COMPONENT FLASH608K

).

END

PORT(
DIN:IN std_logic_vector(31 downto 0);
XADR:IN std_logic_vector(8 downto 0);
YADR:IN std_logic_vector(5 downto 0);
XE:IN std_logic;
YE:IN std_logic;
SE:IN std_logic;
ERASE:IN std_logic;
PROG:IN std_logic;
NVSTR:IN std_logic;
DOUT:OUT std_logic_vector(31 downto 0)

‘COMPONENT:

uut: FLASHG608K

PORT MAP (
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7User Flash 7.5FLASH608K

DIN=>din,
XADR=>xadr,
YADR=>yadr,
XE=>xe,
YE=>ye,
SE=>se,
ERASE=>erase,
PROG=>prog,
NVSTR=>nvstr,
DOUT=>dout
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8EMPU

8.1MCU

8.1 MCU

SUG283-1.6

EMPU

[RiBIT 4R

MCU(ARM Cortex-M3 Microcontroller Unit) & — k3% T ARM
Cortex-M3 [FfAbFE RS . SR T 32 £i2 AHB/APB [ 2k 5. FLpy 3sel 1
2 /> UART. 2 4 Timer fil Watchdog 1 Zh&g. JF Hx4M24t 16 A2 GPIO. 2
A~ UART. JTAG. 2 /> User Interrupt #1 . LA & AHB Flash zE(4#%11. AHB
Sram 58 M. [FRXHAMNEREAE T 2 4 AHB S48 EH: 01 14 APB &
&y RN,

e GWINS-2C. GWINSR-2C.
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8EMPU

8.1MCU

ZiER
8-1 MCU ZE#31EE

FCLK ——>
PORESETN —
SYSRESETN —
RTCSRCCLK ———»,

IOEXPINPUTI TP
UARTORXDI ———>
UART1RXDI —>

SRAMORDATA ——

TARGFLASHOHRDATA ———»
TARGFLASHOHRUSER ——|
TARGFLASHOHRESP ——»|

TARGFLASHOEXRESP —>|
TARGFLASHOHREADYOUT ——»
TARGEXPOHRDATA ———>
TARGEXPOHREADYOU ——»
TARGEXPOHRESP ——
TARGEXPOEXRESP — >

TARGEXPOHRUSER —
INITEXPOHSEL —
INITEXPOHADDR ——|
INITEXPOHTRANS ———>|
INITEXPOHWRITE ———
INITEXPOHSIZE —>|
INITEXPOHBURST ——>
INITEXPOHPROT —
INITEXPOMEMATTR ——>|
INITEXPOEXREQ —>|
INITEXPOHMASTER —»
INITEXPOHWDATA —>|
INITEXPOHMASTLOCK ——
INITEXPOHAUSER —»
INITEXPOHWUSER —>|
APBTARGEXP2PRDATA —>|
APBTARGEXP2PREADY —
APBTARGEXP2PSLVERR — |
MTXREMAP 77
DAPSWDITMS —»

DAPTDl ——>|

DAPNTRST — |

DAPSWCLKTCK — ¥
FLASHERR —
FLASHINT —

MCU

WL

29

LTI

32

iRl

w
N

LTI

12
32

|

lillll

SUG283-1.6

UARTOTXDO
UART1TXDO
UARTOBAUDTICK
UART1BAUDTICK
INTMONITOR
MTXHRESETN
SRAMOADDR
SRAMOWREN
SRAMOWDATA

SRAMOCS

TARGFLASHOHSEL
TARGFLASHOHADDR

TARGFLASHOHTRANS

TARGFLASHOHWRITE
TARGFLASHOHSIZE
TARGFLASHOHBURST
TARGFLASHOHPROT
TARGFLASHOMEMATTR
TARGFLASHOHMASTER

TARGFLASHOEXREQ
TARGFLASHOHWDATA

TARGFLASHOHMASTLOCK
TARGFLASHOHREADYMUX

TARGFLASHOHAUSER
TARGFLASHOHWUSER
TARGEXPOHSEL
TARGEXPOHADDR
TARGEXPOHTRANS

TARGEXPOHWRITE
TARGEXPOHSIZE
TARGEXPOHBURST
TARGEXPOHPROT

TARGEXPOMEMATTR
TARGEXPOEXREQ
TARGEXPOHMASTER
TARGEXPOHWDATA
TARGEXPOHMASTLOCK
TARGEXPOHREADYMUX
TARGEXPOHAUSER
TARGEXPOHWUSER
INITEXPOHRDATA
INITEXPOHREADY
INITEXPOHRESP
INITEXPOEXRESP
INITEXPOHRUSER
APBTARGEXP2PSTRB
APBTARGEXP2PPROT
APBTARGEXP2PSEL
APBTARGEXP2PENABLE
APBTARGEXP2PADDR
APBTARGEXP2PWRITE
APBTARGEXP2PWDATA
DAPSWDO
DAPSWDOEN
DAPTDO
DAPJTAGNSW
DAPNTDOEN
TPIUTRACEDATA
TPIUTRACESWO
TPIUTRACECLK
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8EMPU 8.1MCU

Port T8

= 8-1 Port /148
Port Name 1/O Description
FCLK input Free running clock
PORESETN input Power on reset
SYSRESETN input System reset
RTCSRCCLK input Used to generate RTC clock
IOEXPINPUTI[15:0] input IOEXPINPUTI
UARTORXDI input UARTORXDI
UART1RXDI input UART1RXDI
SRAMORDATA[31:0] input SRAM Read data bus
TARGFLASHOHRDATA[31:0
] input TARGFLASHO, HRDATA
TARGFLASHOHRUSER][2:0] | input TARGFLASHO, HRUSER
TARGFLASHOHRESP input TARGFLASHO, HRESP
TARGFLASHOEXRESP input TARGFLASHO, EXRESP
TARGFLASHOHREADYOUT | input TARGFLASHO, EXRESP
TARGEXPOHRDATA[31:0] input TARGEXPO, HRDATA
TARGEXPOHREADYOUT input TARGEXPO, HREADY
TARGEXPOHRESP input TARGEXPO, HRESP
TARGEXPOEXRESP input TARGEXPO, EXRESP
TARGEXPOHRUSER][2:0] input TARGEXPO, HRUSER
INITEXPOHSEL input INITEXPO, HSELX
INITEXPOHADDR[31:0] input INITEXPO, HADDR
INITEXPOHTRANS[1:0] input INITEXPO, HTRANS
INITEXPOHWRITE input INITEXPO, HWRITE
INITEXPOHSIZE[2:0] input INITEXPO, HSIZE
INITEXPOHBURST[2:0] input INITEXPO, HBURST
INITEXPOHPROT][3:0] input INITEXPO, HPROT
INITEXPOMEMATTR[1:0] input INITEXPO, MEMATTR
INITEXPOEXREQ input INITEXPO, EXREQ
INITEXPOHMASTER([3:0] input INITEXPO, HMASTER
INITEXPOHWDATA[31:0] input INITEXPO, HWDATA
INITEXPOHMASTLOCK input INITEXPO, HMASTLOCK
INITEXPOHAUSER input INITEXPO, HAUSER
INITEXPOHWUSER[3:0] input INITEXPO, HWUSER
APBTARGEXP2PRDATA[31:
0] input APBTARGEXP2, PRDATA
APBTARGEXP2PREADY input APBTARGEXP2, PREADY
APBTARGEXP2PSLVERR input APBTARGEXP2, PSLVERR

The MTXREMAP signals control the remapping of the boot
MTXREMAP[3:0] input memory range.
DAPSWDITMS input Debug TMS
DAPTDI input Debug TDI
DAPNTRST input Test reset
DAPSWCLKTCK input Test clock / SWCLK
FLASHERR input Output clock, used by the TPA to sample the other pins
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Port Name 1/O Description
FLASHINT input Output clock, used by the TPA to sample the other pins
IOEXPOUTPUTO[15:0] output IOEXPOUTPUTO
IOEXPOUTPUTENQ[15:0] output IOEXPOUTPUTENO
UARTOTXDO output UARTOTXDO
UARTL1TXDO output UART1TXDO
UARTOBAUDTICK output UARTOBAUDTICK
UART1BAUDTICK output UART1BAUDTICK
INTMONITOR output INTMONITOR
MTXHRESETN output SRAM/Flash Chip reset
SRAMOADDRJ[12:0] output SRAM address
SRAMOWRENJ3:0] output SRAM Byte write enable
SRAMOWDATA[31:0] output SRAM Write data
SRAMOCS output SRAM Chip select
TARGFLASHOHSEL output TARGFLASHO, HSELx
TARGFLASHOHADDR[28:0] | output TARGFLASHO, HADDR
TARGFLASHOHTRANS[1:0] | output TARGFLASHO, HTRANS
TARGFLASHOHWRITE output TARGFLASHO, HWRITE
TARGFLASHOHSIZE[2:0] output TARGFLASHO, HSIZE
TARGFLASHOHBURST[2:0] | output TARGFLASHO, HBURST
TARGFLASHOHPROTJ3:0] output TARGFLASHO, HPROT
TARGFLASHOMEMATTR][1:
0] output TARGFLASHO, MEMATTR
TARGFLASHOEXREQ output TARGFLASHO, EXREQ
TARGFLASHOHMASTER]3:
0] output TARGFLASHO, HMASTER
TARGFLASHOHWDATA[31:
0] output TARGFLASHO, HWDATA
TARGFLASHOHMASTLOCK | output TARGFLASHO, HMASTLOCK
TARGFLASHOHREADYMUX | output TARGFLASHO, HREADYOUT
TARGFLASHOHAUSER output TARGFLASHO, HAUSER
TARGFLASHOHWUSER]3:0] | output TARGFLASHO, HWUSER
TARGEXPOHSEL output TARGEXPO, HSELX
TARGEXPOHADDRJ[31:0] output TARGEXPO, HADDR
TARGEXPOHTRANS[1:0] output TARGEXPO, HTRANS
TARGEXPOHWRITE output TARGEXPO, HWRITE
TARGEXPOHSIZE[2:0] output TARGEXPO, HSIZE
TARGEXPOHBURSTI[2:0] output TARGEXPO, HBURST
TARGEXPOHPROT[3:0] output TARGEXPO, HPROT
TARGEXPOMEMATTR[1:0] | output TARGEXPO, MEMATTR
TARGEXPOEXREQ output TARGEXPO, EXREQ
TARGEXPOHMASTER([3:0] | output TARGEXPO, HMASTER
TARGEXPOHWDATA[31:0] output TARGEXPOQ, HWDATA
TARGEXPOHMASTLOCK output TARGEXPO, HMASTLOCK
TARGEXPOHREADYMUX output TARGEXPO, HREADYOUT
TARGEXPOHAUSER output TARGEXPO, HAUSER
TARGEXPOHWUSER][3:0] output TARGEXPO, HWUSER
INITEXPOHRDATA[31:0] output INITEXPO, HRDATA

SUG283-1.6
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INITEXPOHREADY output INITEXPO, HREADY
INITEXPOHRESP output INITEXPO, HRESP
INITEXPOEXRESP output INITEXPO,EXRESP
INITEXPOHRUSER][2:0] output INITEXPO, HRUSER
APBTARGEXP2PSTRB[3:0] | output APBTARGEXP2, PSTRB
APBTARGEXP2PPROT[2:0] | output APBTARGEXP2, PPROT
APBTARGEXP2PSEL output APBTARGEXP2, PSELx
APBTARGEXP2PENABLE output APBTARGEXP2, PENABLE
APBTARGEXP2PADDR[11:0
] output APBTARGEXP2, PADDR
APBTARGEXP2PWRITE output APBTARGEXP2, PWRITE
APBTARGEXP2PWDATA[31
:0] output APBTARGEXP2, PWDATA
DAPSWDO output Serial Wire Data Out
DAPSWDOEN output Serial Wire Output Enable
DAPTDO output Debug TDO
JTAG or Serial-Wire selection JTAG mode(1) or SW
DAPJTAGNSW output mode(0)
DAPNTDOEN output TDO output pad control signal
TPIUTRACEDATA[3:0] output Output data
TPIUTRACESWO output Serial Wire Viewer data
TPIUTRACECLK output Output clock, used by the TPA to sample the other pins
[FiEHIL
Verilog #ilfk:
MCU u_sse050 _top_syn (

.FCLK(fclk),

.PORESETN(poresetn),

.SYSRESETN(sysresetn),

.RTCSRCCLK(rtcsrcclk),

JOEXPINPUTI(ioexpinputi[15:0]),
JOEXPOUTPUTO(ioexpoutputo[15:0]),
JOEXPOUTPUTENO(ioexpoutputeno[15:0]),
.UARTORXDI(uartOrxdi),
.UARTOTXDO(uartOtxdo),
.UART1RXDI(uartlrxdi),
UART1TXDO(uartltxdo),
.SRAMORDATA(sramOrdata[31:0]),
.SRAMOADDR(sramOaddr[12:0]),
.SRAMOWREN(sramOwren[3:0]),
.SRAMOWDATA(sramOwdata[31:0]),
.SRAMOCS(sram0cs),
.MTXHRESETN(mtxhreset),
.TARGFLASHOHSEL (targflashOhsel),
.TARGFLASHOHADDR(targflashOhaddr[28:0]),
.TARGFLASHOHTRANS(targflashOhtrans[1:0]),
.TARGFLASHOHWRITE((targflashOhwrite),
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.TARGFLASHOHSIZE((targflashOhsize[2:0]),
.TARGFLASHOHBURST (targflashOhburst[2:0]),
.TARGFLASHOHPROT (targflashOhprot[3:0]),
.TARGFLASHOMEMATTR(targflashOmemattr[1:0]),
.TARGFLASHOEXREQ(targflashOexreq),
.TARGFLASHOHMASTER(targflashOhmaster[3:0]),
.TARGFLASHOHWDATA(targflashOhwdata[31:0]),
.TARGFLASHOHMASTLOCK(targflashOhmastlock),
.TARGFLASHOHREADYMUX(targflashOhreadymux),
.TARGFLASHOHAUSER(targflashOhauser),
.TARGFLASHOHWUSER(targflashOhwuser[3:0]),
.TARGFLASHOHRDATA(targflashOhrdata[31:0]),
.TARGFLASHOHRUSER(targflashOhruser[2:0]),
.TARGFLASHOHRESP(targflashOhresp),
.TARGFLASHOEXRESP(targflashOexresp),
.TARGFLASHOHREADYOUT (targflashOhreadyout),
.TARGEXPOHSEL (targexpOhsel),
.TARGEXPOHADDR(targexpOhaddr[31:0]),
.TARGEXPOHTRANS(targexpOhtrans[1:0]),
.TARGEXPOHWRITE(targexpOhwrite),
.TARGEXPOHSIZE(targexpOhsize[2:0]),
.TARGEXPOHBURST (targexpOhburst[2:0]),
.TARGEXPOHPROT (targexpOhprot[3:0]),
.TARGEXPOMEMATTR(targexpOmemattr[1:0]),
.TARGEXPOEXREQ(targexpOexreq),
.TARGEXPOHMASTER ((targexpOhmaster[3:0]),
.TARGEXPOHWDATA(targexpOhwdata[31:0]),
.TARGEXPOHMASTLOCK(targexpOhmastlock),
.TARGEXPOHREADYMUX(targexpOhreadymux),
.TARGEXPOHAUSER(targexpOhauser),
.TARGEXPOHWUSER(targexpOhwuser[3:0]),
.TARGEXPOHRDATA(targexpOhrdata[31:0]),
.TARGEXPOHREADYOUT (targexpOhreadyout),
.TARGEXPOHRESP(targexpOhresp),
.TARGEXPOEXRESP(targexpOexresp),
.TARGEXPOHRUSER(targexpOhruser[2:0]),
INITEXPOHSEL (initexpOhsel),
INITEXPOHADDR(initexpOhaddr[31:0]),
INITEXPOHTRANS(initexpOhtrans[1:0]),
INITEXPOHWRITE(initexpOhwrite),
INITEXPOHSIZE(initexpOhsize[2:0]),
INITEXPOHBURST (initexpOhburst[2:0]),
INITEXPOHPROT (initexpOhprot[3:0]),
INITEXPOMEMATTR(initexpOmemattr[1:0]),
INITEXPOEXREQ(initexpOexreq),
INITEXPOHMASTER(initexpOhmaster[3:0]),
INITEXPOHWDATA(initexpOhwdata[31:0]),
INITEXPOHMASTLOCK(initexpOhmastlock),
INITEXPOHAUSER(initexpOhauser),
INITEXPOHWUSER(initexpOhwuser[3:0]),
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INITEXPOHRDATA(initexpOhrdata[31:0]),
INITEXPOHREADY (initexpOhready),
INITEXPOHRESP (initexpOhresp),
INITEXPOEXRESP(initexpOexresp),
INITEXPOHRUSER(initexpOhruser[2:0]),
APBTARGEXP2PSEL (apbtargexp2psel),
.APBTARGEXP2PENABLE(apbtargexp2penable),
APBTARGEXP2PADDR (apbtargexp2paddr[11:0]),
APBTARGEXP2PWRITE(apbtargexp2pwrite),
APBTARGEXP2PWDATA(apbtargexp2pwdata[31:0]),
APBTARGEXP2PRDATA(apbtargexp2prdata[31:0]),
APBTARGEXP2PREADY (apbtargexp2pready),
APBTARGEXP2PSLVERR(apbtargexp2pslverr),
APBTARGEXP2PSTRB(apbtargexp2pstrb[3:0]),
APBTARGEXP2PPROT (apbtargexp2pprot[2:0]),
.MTXREMAP(mtxremap[3:0]),
.DAPSWDITMS(dapswditms),
.DAPSWDO(dapswdo),
.DAPSWDOEN(dapswdoen),
.DAPTDI(daptdi),
.DAPTDO(daptdo),
.DAPNTRST(dapntrst),
.DAPSWCLKTCK(dapswclk_tck),
.DAPNTDOEN(dapntdoen),
.DAPJTAGNSW/ (dapjtagnsw),
.TPIUTRACEDATA(tpiutracedata[3:0]),
.TPIUTRACESWO(tpiutraceswo),
.TPIUTRACECLK(tpiutraceclk),
.FLASHERR(flasherr),
.FLASHINT (flashint)

);

Vhdl #l4k:

COMPONENT MCU

PORT(

FCLK:IN std_logic;

PORESETN:IN std_logic;

SYSRESETN:IN std_logic;

RTCSRCCLK:IN std_logic;

UARTORXDI:IN std_logic;

UART1RXDI:IN std_logic;

CLK:IN std_logic;

RESET:IN std_logic;

IOEXPINPUTI:IN std_logic_vector(15 downto 0);

SRAMORDATA:IN std_logic_vector(31 downto 0);

TARGFLASHOHRDATA:IN std_logic_vector(31 downto 0);

TARGFLASHOHRUSER:IN std_logic_vector(2 downto 0);

TARGFLASHOHRESP:IN std_logic;

TARGFLASHOEXRESP:IN std_logic;

TARGFLASHOHREADYOUT:IN std_logic;

TARGEXPOHRDATA: IN std_logic_vector(31 downto 0);
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TARGEXPOHREADYOUT:IN std_logic
TARGEXPOHRESP:IN std_logic;
TARGEXPOEXRESP:IN std_logic
TARGEXPOHRUSER: IN std_logic_vector(2 downto 0);
INITEXPOHSEL:IN std_logic;
INITEXPOHADDR: IN std_logic_vector(31 downto 0);
INITEXPOHTRANS: IN std_logic_vector(1 downto 0);
INITEXPOHWRITE: IN std_logic;

INITEXPOHSIZE: IN std_logic_vector(2 downto 0);
INITEXPOHBURST: IN std_logic_vector(2 downto 0);
INITEXPOHPROT: IN std_logic_vector(3 downto 0);
INITEXPOMEMATTR: IN std_logic_vector(1 downto 0);
INITEXPOEXREQ: IN std_logic;
INITEXPOHMASTER: IN std_logic_vector(3 downto 0);
INITEXPOHWDATA: IN std_logic_vector(31 downto 0);
INITEXPOHMASTLOCK: IN std_logic;
INITEXPOHAUSER: IN std_logic;

INITEXPOHWUSER: IN std_logic_vector(3 downto 0);
APBTARGEXP2PRDATA: IN std_logic_vector(3 downto 0);
APBTARGEXP2PREADY: IN std_logic;
APBTARGEXP2PSLVERR: IN std_logic;
MTXREMAP: IN std_logic_vector(3 downto 0);
DAPSWDITMS: IN std_logic;

DAPTDI: IN std_logic;

DAPNTRST: IN std_logic;

DAPSWCLKTCK: IN std_logic;

FLASHERR: IN std_logic;

FLASHINT: IN std_logic;

IOEXPOUTPUTO:OUT std_logic_vector(15 downto 0);
IOEXPOUTPUTENO:OUT std_logic_vector(15 downto 0);
IOEXPINPUTI:OUT std_logic_vector(15 downto 0);
UARTOTXDO: OUT std_logic
UART1TXDO: OUT std_logic

UARTOBAUDTICK: OUT std_logic;
UART1BAUDTICK: OUT std_logic;

INTMONITOR: OUT std_logic;
MTXHRESETN: OUT std_logic;

SRAMOADDR:OUT std_logic_vector(12 downto 0);
SRAMOWREN:OUT std_logic_vector(3 downto 0);
SRAMOWDATA:OUT std_logic_vector(31 downto 0);
SRAMOCS: OUT std_logic;

TARGFLASHOHSEL: OUT std_logic;
TARGFLASHOHWRITE: OUT std_logic;
TARGFLASHOEXREQ: OUT std_logic;
TARGFLASHOHMASTLOCK: OUT std_logic;
TARGFLASHOHREADYMUX: OUT std_logic;
TARGFLASHOHAUSER: OUT std_logic
SRAMORDATA:OUT std_logic_vector(31 downto 0);
TARGFLASHOHADDR:OUT std_logic_vector(28 downto 0);
TARGFLASHOHTRANS:OUT std_logic_vector(1 downto 0);
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TARGFLASHOHSIZE:OUT std_logic_vector(2 downto 0);
TARGFLASHOHBURST:OUT std_logic_vector(2 downto 0);
TARGFLASHOHPROT:OUT std_logic_vector(3 downto 0);
TARGFLASHOMEMATTR:OUT std_logic_vector(1 downto 0);
TARGFLASHOHMASTER:OUT std_logic_vector(3 downto 0);
TARGFLASHOHWDATA:OUT std_logic_vector(31 downto 0);
TARGFLASHOHWUSER:OUT std_logic_vector(3 downto 0);
TARGFLASHOHRDATA:OUT std_logic_vector(31 downto 0);
TARGEXPOHADDR:OUT std_logic_vector(31 downto 0);
TARGEXPOHSEL: OUT std_logic;

TARGEXPOHWRITE: OUT std_logic;

TARGEXPOEXREQ: OUT std_logic;
TARGEXPOHMASTLOCK: OUT std_logic;
TARGEXPOHREADYMUX: OUT std_logic;
TARGEXPOHAUSER: OUT std_logic;

INITEXPOHREADY: OUT std_logic;

INITEXPOHRESP: OUT std_logic;

INITEXPOEXRESP: OUT std_logic;
TARGEXPOHTRANS:OUT std_logic_vector(1 downto 0);
TARGEXPOHSIZE:OUT std_logic_vector(2 downto 0);
TARGEXPOHBURST:OUT std_logic_vector(2 downto 0);
TARGEXPOHPROT:OUT std_logic_vector(3 downto 0);
TARGEXPOMEMATTR:OUT std_logic_vector(1 downto 0);
TARGEXPOHMASTER:OUT std_logic_vector(3 downto 0);
TARGEXPOHWDATA:OUT std_logic_vector(31 downto 0);
TARGEXPOHWUSER:OUT std_logic_vector(3 downto 0);
INITEXPOHRDATA:OUT std_logic_vector(31 downto 0);
INITEXPOHRUSER:OUT std_logic_vector(2 downto 0);
APBTARGEXP2PSTRB:OUT std_logic_vector(3 downto 0);
APBTARGEXP2PPROT:OUT std_logic_vector(2 downto 0);
APBTARGEXP2PADDR:OUT std_logic_vector(11 downto 0);
APBTARGEXP2PWDATA:OUT std_logic_vector(31 downto 0);
TPIUTRACEDATA:OUT std_logic_vector(3 downto 0);
APBTARGEXP2PSEL: OUT std_logic;
APBTARGEXP2PENABLE: OUT std_logic;
APBTARGEXP2PWRITE: OUT std_logic;

DAPSWDO: OUT std_logic;

DAPSWDOEN: OUT std_logic;

DAPTDO: OUT std_logic;

DAPJTAGNSW: OUT std_logic;

DAPNTDOEN: OUT std_logic;

TPIUTRACESWO: OUT std_logic;

TPIUTRACECLK: OUT std_logic;

END COMPONENT;

uut: MCU

PORT MAP (
FCLK=> fclk;
PORESETN=> poresetn;
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SYSRESETN=> sysresetn;

RTCSRCCLK=> rtcsrcclk

UARTORXDI=> uartOrxdi;

UART1RXDI=> uartlrxdi;

CLK=>clk,

RESET=>reset,

IOEXPINPUTI=>i0oexpinpulti,
SRAMORDATA=>sramOrdata,
TARGFLASHOHRDATA=>targflashOhrdata,
TARGFLASHOHRUSER=>targflashOhruser,
TARGFLASHOHRESP=>targflashOhresp,
TARGFLASHOEXRESP=>targflashOexresp,
TARGFLASHOHREADYOUT=>targflashOhreadyout,
TARGEXPOHRDATA=>targexpOhrdata,
TARGEXPOHREADYOUT=>targexpOhreadyout,
TARGEXPOHRESP=>targexpOhresp,
TARGEXPOEXRESP=>targexpOexresp,
TARGEXPOHRUSER=>targexpOhruser,
INITEXPOHSEL=>initexpOhsel,
INITEXPOHADDR=>initexpOhaddr,
INITEXPOHTRANS=>initexpOhtrans,
INITEXPOHWRITE=>initexpOhwrite,
INITEXPOHSIZE=>initexpOhsize,
INITEXPOHBURST=>initexpOhburst,
INITEXPOHPROT=>initexpOhprot,
INITEXPOMEMATTR=>initexpOmemattr,
INITEXPOEXREQ=>initexpOexreq,
INITEXPOHMASTER=>initexpOhmaster,
INITEXPOHWDATA=>initexpOhwdata,
INITEXPOHMASTLOCK=>initexpOhmastlock,
INITEXPOHAUSER=>initexpOhauser,
INITEXPOHWUSER=>initexpOhwuser,
APBTARGEXP2PRDATA=>apbtargexp2prdata,
APBTARGEXP2PREADY=>apbtargexp2pready,
APBTARGEXP2PSLVERR=>apbtargexp2pslverr,
MTXREMAP=>mtxremap,
DAPSWDITMS=>dapswditms,
DAPTDI=>daptdi,

DAPNTRST=>dapntrst,
DAPSWCLKTCK=>dapswclktck,
FLASHERR=>flasherr,

FLASHINT=>flashint,
IOEXPOUTPUTO=>ioexpoutputo,
IOEXPOUTPUTENO=>ioexpoutputeno,
IOEXPINPUTI=>i0oexpinpulti,
UARTOTXDO=>uartOtxdo,
UART1TXDO=>uartltxdo,
UARTOBAUDTICK=>uartObaudetick,
UART1BAUDTICK=>uartlbaudtick,
INTMONITOR=>intmonitor,
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MTXHRESETN=>mtxhresetn,
SRAMOADDR=>sramOaddr,
SRAMOWREN=>sramOwren,
SRAMOWDATA=>sramOwdata,
SRAMOCS=>sram0Ocs,
TARGFLASHOHSEL=>targflashOhsel,
TARGFLASHOHWRITE=>targflashOhwrite,
TARGFLASHOEXREQ=>targflashOexreq,
TARGFLASHOHMASTLOCK=>targflashOhmastlock,
TARGFLASHOHREADYMUX=>targflashOhreadymuyx,
TARGFLASHOHAUSER=>targflashOhauser,
SRAMORDATA=>sramOrdata,
TARGFLASHOHADDR=>targflashOhaddr,
TARGFLASHOHTRANS=>targflashOhtrans,
TARGFLASHOHSIZE=>targflashOhsize,
TARGFLASHOHBURST=>targflashOhburst,
TARGFLASHOHPROT=>targflashOhprot,
TARGFLASHOMEMATTR=>targflashOmemattr,
TARGFLASHOHMASTER=>targflashOhmaster,
TARGFLASHOHWDATA=>targflashOhwdata,
TARGFLASHOHWUSER=>targflashOhwuser,
TARGFLASHOHRDATA=>targflashOhrdata,
TARGEXPOHADDR=>targexpOhaddr,
TARGEXPOHSEL=>targexpOhsel,
TARGEXPOHWRITE=>targexpOhwrite,
TARGEXPOEXREQ=>targexpOexreq,
TARGEXPOHMASTLOCK=>targexpOhmastlock,
TARGEXPOHREADYMUX=>targexpOhreadymukx,
TARGEXPOHAUSER=>targexpOhauser,
INITEXPOHREADY=>initexpOhready,
INITEXPOHRESP=>initexpOhresp,
INITEXPOEXRESP=>initexpOexresp,
TARGEXPOHTRANS=>targexpOhtrans,
TARGEXPOHSIZE=>targexpOhsize,
TARGEXPOHBURST=>targexpOhburst,
TARGEXPOHPROT=>targexpOhprot,
TARGEXPOMEMATTR=>targexpOmemattr,
TARGEXPOHMASTER=>targexpOhmaster,
TARGEXPOHWDATA=>targexpOhwdata,
TARGEXPOHWUSER=>targexpOhwuser,
INITEXPOHRDATA=>initexpOhrdata,
INITEXPOHRUSER=>initexpOhruser,
APBTARGEXP2PSTRB=>apbtargexp2pstrb,
APBTARGEXP2PPROT=>apbtargexp2pprot,
APBTARGEXP2PADDR=>apbtargexp2paddr,
APBTARGEXP2PWDATA=>apbtargexp2pwdata,
TPIUTRACEDATA=>tpiutracedata,
APBTARGEXP2PSEL=>apbtargexp2psel,
APBTARGEXP2PENABLE=>apbtargexp2penable,
APBTARGEXP2PWRITE=>apbtargexp2pwrite,
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DAPSWDO=>dapswdo,
DAPSWDOEN=>dapswdoen,
DAPTDO=>daptdo,
DAPJTAGNSW=>dapjtagnsw,
DAPNTDOEN=>dapntdoen,

TPIUTRACESWO=>tpiutraceswo,

TPIUTRACECLK=>tpiutraceclk );

8.2 USB20_PHY
JRIBNTA

USB20 PHY =B8RS ES IP TR, LI Soc

(System-on-Chip) #|HABEFRH]E T2 OTG &8 . USB20_PHY 3 #F
USB 2.0 480-Mbps KPR AE#E# 2, FF H5 M % USB 1.1 1.5-Mbps
A 12-Mbps [FIFRSCFIE R T2

YRR GWINS-2. GWINS-2C. GWINSR-2. GW1NSR-2C.

LRHHEE

[E] 8-2 USB20_PHY &#IiEE

DATAIN
TXVLD
TXVLDH
RESET
SUSPENDM
XCVRSEL
TERMSEL
OPMODE
IDPULLUP
DPPD

DMPD
CHARGVBUS
DISCHARGVBUS
TXBITSTUFFEN

TXBITSTUFFENH
TXENN
TXDAT
TXSEO

FSLSSERIAL
INTCLK
XIN

TEST
SCANCLK
SCANEN

SCANMODE
TRESETN
SCANIN1
SCANIN2
SCANIN3
SCANIN4
SCANIN5S
SCANING
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DATAOUT
TXREADY
RXACTIVE

RXVLD
RXVLDH
CLK

RXERROR
DP

DM
LINESTATE

HOSTDIS
IDDIG
ADPPRB
ADPSNS
SESSVLD
VBUSVLD
RXDP
RXDM
RXRCV
LBKERR
CLKRDY
ID

VBUS
REXT
XOUT
CLK480PAD
SCANOUT1
SCANOUT2
SCANOUT3
SCANOUT4

SCANOUTS
SCANOUT6
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Port T8
= 8-2 Port /148

Port Name I/O Description

DATAIN[15:0] input | 16-bit parallel USB data input bus

TXVLD input | Transmit Valid. Indicates that the Dataln bus is valid.

TXVLDH input Transmit Valid High.When _DataB_uslG_8 :_l, this signal indicates that
the Dataln[15:8] bus contains valid transmit data.

RESET input | Reset. Reset all state machines in the UTM.

SUSPENDM input | Suspend. 0:suspend, 1: normal

XCVRSEL[1:0] input Transce_lver Select. This signal selects between the LS, FS and HS
transceivers

TERMSEL input Termination Select. This signal selects between the FS and HS
terminations

OPMODE[1:0] input Operational Mode. These signals select between various operational
modes

IDPULLUP input | Signal that enables the sampling of the analog Id line.

DPPD input | This signal enables the 15k Ohm pull-down resistor on the DP line.
Ob : Pull-down resistor not connected to DM; 1b : Pull-down resistor

DMPD input | connected to DM

CHARGVBUS input | This signal enables charging Vbus

DISCHARGVBUS input | The signal enables discharging Vbus.
Indicates if the data on the DataOut[7:0] lines needs to be bitstuffed or

TXBITSTUFFEN input | not.
Indicates if the data on the DataOut[15:8] lines needs to be bitstuffed or

TXBITSTUFFENH input | not.

TXENN input | Active low enable signal. Only used when FsLsSerialMode is set to 1b
Differential data at D+/D- output. Only used when FsLsSerialMode is set

TXDAT input | to1b

TXSEQ input | Force Single-Ended Zero. Only used when FsLsSerialMode is set to 1b
Ob : FS and LS packets are sent using the parallel interface. 1b : FS and

FSLSSERIAL input | LS packets are sent using the serial interface.

INTCLK input | Clock signals provided internally of the SoC
For IP TESTing purpose.Please leave it unconnected since there are

TEST input | already soft pull-down in the IP

SCANCLK input | Clock signals for scan mode

SCANEN input | Select to shift mode

SCANMODE input | High effective signal to enter scan mode

TRESETN input | Low effective RESET signal for scan mode

SCANIN1 input | Scan chain input

SCANIN2 input | Scan chain input

SCANIN3 input | Scan chain input

SCANIN4 input | Scan chain input

SCANINS input | Scan chain input

SCANING input | Scan chain input

DP inout | USB data pin Data+

DM inout | USB data pin Data—

ID inout | ID signal from the cable

VBUS inout | Vbus signals connected with the cable

REXT inout | 12.7K High precision resistor
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Port Name I/O Description
XIN inout | Crystal in signals, supported range is 12MHZ~24MHZ
XOUT inout | Crystal out signals
DATAOUT[15:0] output | DataOut. 16-bit parallel USB data output bus.
TXREADY output | Transmit Data Ready.
Receive Active. Indicates that the receive state machine has detected
RXACTIVE output | SYNC and is active.
RXVLD output | Receive Data Valid. Indicates that the DataOut bus has valid data.
RXVLDH output | Receive Data Valid High.
CLK output | Clock. This output is used for clocking receive and transmit parallel data.
RXERROR output | Receive Error.
LINESTATE[1:0] output Lme_State. These signals reflect the current state of the single ended
receivers.
HOSTDIS output | This signal is used for all types of peripherals connected to it.
IDDIG output | Indicates whether the connected plug is a mini-A or mini-B.
ADPPRB output | Indicates if the voltage on Vbus (0.6V < Vth < 0.75V).
ADPSNS output | Indicates if the voltage on Vbus (0.2V < Vth < 0.55V).
SESSVLD output | Indicates if the session for an A/B-peripheral is valid (0.8V < Vth < 2V).
Indicates if the voltage on Vbus is at a valid level for operation (4.4V <
VBUSVLD output | Vth < 4.75V)
Single-ended receive data, positive terminal. This signal is only valid if
RXDP output | FsLsSerialMode is set to 1b
Single-ended receive data, negative terminal. This signal is only valid if
RXDM output | FsLsSerialMode is set to 1b
RXRCV output | Receive data.This signal is only valid if FsLsSerialMode is set to 1b
LBKERR output | used for observation
Observation/debug signal to show that the internal PLL has locked and is
CLKRDY output | ready.
CLK480PAD output | 480MHZ clock output for observation
SCANOUT1 output | Scan chain output
SCANOUT?2 output | Scan chain output
SCANOUT3 output | Scan chain output
SCANOUT4 output | Scan chain output
SCANOUTS output | Scan chain output
SCANOUT6 output | Scan chain output
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= 8-3 Attribute 143

Attribute Name

Default

Description

DATABUS16_8

1'b0

Selects between 8 and 16 bit data transfers.

ADP_PRBEN

1'b0

Enables/disables the ADP Probe comparator

TEST_MODE

5’b0

used for testing and debugging purpose

HSDRV1

1'b0

High speed drive adjustment. Please connect to O for normal operation.

HSDRVO

1'b0

High speed drive adjustment. Please connect to O for normal operation.

CLK_SEL

1'b0

Clock source selection signal. 0 to select external clock provided by the
crystal connected on XIN, XOUT. 1 to select internal clock provided on
INTCLK port

M

4’b0

M divider input data bit

N

6'0101000

N divider input data bit

Cc

2'b01

Control charge pump current input data bit, it supports from 30uA (00) to
60UA (11).

FOC_LOCK

1'n0

0: LOCK is generated by PLL lock detector. 1: LOCK is always
high(always lock)

SUG283-1.6

[RiEfI

Verilog #i4k:

USB20_PHY usb20_ phy inst (
.DATAOUT (dataout[15:0]),
.TXREADY (txready),
.RXACTIVE(rxactive),
.RXVLD(rxvid),
.RXVLDH(rxvldh),
.CLK(clIK),
.RXERROR(rxerror),
.DP(dp),

.DM(dm),
.LINESTATE(linestate[1:0]),
.DATAIN(datain[15:0]),
.TXVLD(txvld),
TXVLDH(txvldh),
.RESET(reset),
.SUSPENDM(suspendm),
XCVRSEL (xcvrsel[1:0]),
.TERMSEL (termsel),
.OPMODE(opmode[1:0]),
.HOSTDIS(hostdis),
.IDDIG(iddig),
.ADPPRB(adpprb),
ADPSNS(adpsns),
.SESSVLD(sessvld),
.VBUSVLD(vbusvid),

.RXDP(rxdp),
.RXDM(rxdm),
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RXRCV(rxrcv),
IDPULLUP(idpullup),
.DPPD(dppd),
.DMPD(dmpd),
.CHARGVBUS(chargvbus),
.DISCHARGVBUS(dischargvbus),
.TXBITSTUFFEN(txbitstuffen),
.TXBITSTUFFENH(txbitstuffenh),
.TXENN(txenn),

.TXDAT (txdat),
.TXSEO(txse0),
.FSLSSERIAL(fslsserial),
.LBKERR(Ibkerr),
.CLKRDY/(clkrdy),
INTCLK(intclk),

ID(id),

.VBUS(vbus),

.REXT(rext),

XIN(xin),

XOUT(xout),
.CLK480PAD(clk480pad),
.TEST(test),
.SCANOUT1(scanoutl),
.SCANOUT2(scanout?),
.SCANOUT3(scanout3),
.SCANOUT4(scanout4),
.SCANOUTS5(scanout5),
.SCANOUT6(scanoutb),
.SCANCLK(scanclk),
.SCANEN(scanen),
.SCANMODE(scanmode),
.TRESETN(tresetn),
.SCANIN1(scaninl),
.SCANIN2(scanin2),
.SCANIN3(scanin3),
.SCANIN4(scanin4),
.SCANIN5(scanin5),
.SCANINB6(scanin6)

defparam usb20 _phy inst. DATABUS16 8 = 1'b0;
defparam usb20_phy_inst. ADP_PRBEN = 1'b0;
defparam usb20_phy inst TEST_MODE = 5'b0;;
defparam usb20_phy_inst. HSDRV1 = 1'b0;
defparam usb20_phy_instt HSDRVO = 1'b0;
defparam usb20_phy inst.CLK_SEL = 1'b0;
defparam usb20_phy_inst.M = 4'b0;

defparam usb20_phy inst.N = 6'b101000;
defparam usb20_phy inst.C = 2'b01;

defparam usb20_phy_inst.FOC_LOCK = 1'b0;
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Vhdl #il4k:

COMPONENT USB20_PHY
GENERIC (

PORT(

SUG283-1.6

TEST_MODE:bit_vector:="00000";
DATABUS16_8:bit:="0";
ADP_PRBEN:bit:='0";
HSDRV1:bit:='0";

HSDRVO:bit:='0';
CLK_SEL:bit:='0";
M:bit_vector:="0000";
N:bit_vector:=" 101000";
C:bit_vector:="01";
FOC_LOCK:bit:="0";

DATAIN:IN std_logic_vector(15 downto 0);
TXVLD:IN std_logic;

TXVLDH:IN std_logic;

RESET:IN std_logic;

SUSPENDM:IN std_logic;

XCVRSEL:IN std_logic_vector(1 downto 0);
TERMSEL:IN std_logic;

OPMODE:IN std_logic_vector(1 downto 0);
DATAOUT:OUT std_logic_vector(15 downto 0);
TXREADY:OUT std_logic;
RXACTIVE:OUT std_logic;

RXVLD:OUT std_logic;

RXVLDH:OUT std_logic;

CLK:OUT std_logic;

RXERROR:OUT std_logic;

DP:INOUT std_logic;

DM:INOUT std_logic;

LINESTATE:OUT std_logic_vector(1 downto 0);
IDPULLUP:IN std_logic;

DPPD:IN std_logic;

DMPD:IN std_logic;

CHARGVBUS:IN std_logic;
DISCHARGVBUS:IN std_logic;
TXBITSTUFFEN:IN std_logic;
TXBITSTUFFENH:IN std_logic;

TXENN:IN std_logic;

TXDAT:IN std_logic;

TXSEOQO:IN std_logic;

FSLSSERIAL:IN std_logic;

HOSTDIS:OUT std_logic;

IDDIG:OUT std_logic;

ADPPRB:OUT std_logic;

ADPSNS:OUT std_logic;

SESSVLD:OUT std_logic;

VBUSVLD:OUT std_logic;
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);

RXDP:OUT std_logic;
RXDM:OUT std_logic;
RXRCV:OUT std_logic;
LBKERR:OUT std_logic;
CLKRDY:OUT std_logic;
INTCLK:IN std_logic;
ID:INOUT std_logic;
VBUS:INOUT std_logic;
REXT:INOUT std_logic;
XIN:IN std_logic;
XOUT:INOUT std_logic;
TEST:IN std_logic;
CLK480PAD:OUT std_logic;
SCANCLK:IN std_logic;
SCANEN:IN std_logic;
SCANMODE:IN std_logic;
TRESETN:IN std_logic;
SCANINZI:IN std_logic;
SCANOUT1:0UT std_logic;
SCANINZ2:IN std_logic;
SCANOUT2:0UT std_logic;
SCANIN3:IN std_logic;
SCANOUT3:0UT std_logic;
SCANIN4:IN std_logic;
SCANOUT4:0UT std_logic;
SCANINS5:IN std_logic;
SCANOUTS5:0UT std_logic;
SCANING:IN std_logic;
SCANOUT6:0UT std_logic;

END COMPONENT;
uut: USB20_PHY

PORT MAP (

DATAIN=>datain,
TXVLD=>txvld,
TXVLDH=>txvldh,
RESET=>reset,
SUSPENDM=>suspendm,
XCVRSEL=>xcvrsel,
TERMSEL=>termsel,
OPMODE=>0pmode,
DATAOUT=>dataout,
TXREADY=>txready,
RXACTIVE=>rxactive,
RXVLD=>rxvld,
RXVLDH=>rxvldh,
CLK=>clk,
RXERROR=>rxerror,
DP=>dp,

DM=>dm,
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LINESTATE=>linestate,
IDPULLUP=>idpullup,
DPPD=>dppd,
DMPD=>dmpd,
CHARGVBUS=>chargvbus,
DISCHARGVBUS=>dischargvbus,
TXBITSTUFFEN=>txbitstuffen,
TXBITSTUFFENH=>txbitstuffenh,
TXENN=>txenn,
TXDAT=>txdat,
TXSEO=>txseO,
FSLSSERIAL=>fslIsserial,
HOSTDIS=>hostdis,
IDDIG=>iddig,
ADPPRB=>adpprb,
ADPSNS=>adpsns,
SESSVLD=>sessvld,
VBUSVLD=>vbusvld,
RXDP=>rxdp,
RXDM=>rxdm,
RXRCV=>rxrcv,
LBKERR=>Ibkerr,
CLKRDY=>clkrdy,
INTCLK=>intclk,

ID=>id,

VBUS=>vbus,
REXT=>rext,

XIN=>xin,

XOUT=>xout,
TEST=>test,
CLK480PAD=>clk480pad,
SCANCLK=>scanclk,
SCANEN=>scanen,
SCANMODE=>scanmode,
TRESETN=>tresetn,
SCANIN1=>scaninl,
SCANOUT1=>scanoutl,
SCANIN2=>scanin2,
SCANOUT2=>scanout?,
SCANIN3=>scanin3,
SCANOUT3=>scanout3,
SCANIN4=>scanin4,
SCANOUT4=>scanout4,
SCANIN5=>scanin5,
SCANOUT5=>scanoutb,
SCANIN6=>scanin6,
SCANOUT6=>scanout6
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8.3 ADC
[RiENT4A
ADC (Analog-to-digital Converter) J&—A“ 8 J#i& Hify 12 17 (IR
Huds, BAMDFE. RN G SR,
S FEgRPE: GWINS-2, GWINS-2C. GWINSR-2. GW1NSR-2C.
LHER
8-3 ADC ZHIIER
CLK ——»
PD —>
SOC ) #» ADOUT
SEL ~3—> ADC > EOC
CH 45—
VREF ——>|
Port 1+43
%% 8-4 Port T8
Port Name /0 Description
ADOUTI[11:0] Output ad conversion results.
EOC Output end of conversion.
CLK Input main clock.
PD Input power down signal.
SOC Input start of conversion.
SEL[2:0] Input channel select signal.
CHI[7:0] Input channel signal-ended analog voltage input.
VREF Input voltage reference
[REGIHE
Verilog #ilfk:
ADC adc_inst(
.CLK(clk),
.PD(pd),
.SOC(soc),
.SEL(sel[2:0]),
.CH(ch[7:0]),
.VREF(vref),
.EOC(eoc),
ADOUT (adout[11:0])
);
vhdl #4k.:
COMPONENT ADC
PORT(
CLK=>IN std_logic;
PD=>IN std_logic;
SOC=>IN std_logic;
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);

SEL=>IN std_logic_vector(2 downto 0);
CH=>IN std_logic_vector(7 downto 0);
VREF=>IN std_logic;

EOC=>0UT std_logic;

ADOUT=>0UT std_logic_vector(11 downto 0)

END COMPONENT;
uut=>ADC
PORT MAP (

CLK=>clk,
PD=>pd,
SOC=>soc,
SEL=>sel,
CH=>ch,
VREF=>vref,
EOC=>eo0c,
ADOUT=>adout
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