











& XILINXe Chapter 5: About Design Elements

Port Direction Width Function
REGCEA, REGCEB Input 1 Port A/B output register clock enable input
CLKA, CLKB Input 1 Port A/B clock input.

Design Entry Method

Instantiation Yes
Inference Recommended
CORE Generator™ and wizards Yes
Macro support Yes

The following table shows the necessary data, address and write enable connections for the variable width ports
for each DATA_WIDTH value for either Port A or Port B. If a different width is used for the read and write on the
same port, use the deeper of the two in order to select address connections.

All data and address ports not necessary for a particular configuration should either be left unconnected or
grounded with the following exceptions.

DATA_WIDTH DI, DIP ADDR DO, DOP
Value Connections Connections WE Connections Connections
1 DI[0] ADDR[14:0] Connect WE[1:0] to single user | DO[0]
WE signal
2 DI[1:0] ADDR[14:1] Connect WE[1:0] to single user | DO[1:0]
WE signal
4 DI[3:0] ADDR[14:2] Connect WE[1:0] to single user | DO[3:0]
WE signal
9 DI[7:0], DIP[0] ADDR[14:3] Connect WE[1:0] to single user | DO[7:0], DOP[0]
WE signal
18 DI[15:0], DIP[1:0] ADDR([14:4] Connect WE[0] and WE[1] to DQOJ[15:0], DOP[1:0]
user WE signal.

Avalilab le Attrib utes

Attrib ute Data Type | Allowed Values Default Description
DOA_REG, Integer 0,1 0 A value of 1 enables the output registers the
DOB_REG RAM enabling quicker clock-to-out from the

RAM at the expense of an added clock cycle
of read latency. A value of 0 allows a read
in one clock cycle but will result in slower
clock-to-out timing.

INIT_A Hexadecimal | Any 18-Bit Value All zeros | Specifies the initial value on the Port A output
after configuration.

INIT_B Hexadecimal | Any 18-Bit Value All zeros | Specifies the initial value on the Port B output
after configuration.

READ_WIDTH_A Integer 0,1,2,4,9, 0r18 0 Specifies the desired data width for a read on
Port A including parity bits. The 0 signifies
that the port is not used.

READ_WIDTH_B Integer 0,1,2,4,9,0r18 0 Specifies the desired data width for a read on
Port B including parity bits. The 0 signifies that
the port is not used.
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Attrib ute

Data Type

Allo wed Values

Default

Description

SIM_COLLISION_
CHECK

String

"ALL",
"WARNING_
ONLY",
"GENERATE_ X_
ONLY"

or "NONE"

"ALL"

Allows modification of the simulation behavior
if a memory collision occurs. The output is
affected as follows:

e "ALL" - Warning produced and affected
outputs/memory location go unknown (X).

e "WARNING_ONLY" - Warning produced
and affected outputs/memory retain last
value.

e "GENERATE_X_ONLY" - No warning.
However, affected outputs/memory go
unknown (X).

e "NONE" - No warning and affected
outputs/memory retain last value.

Note Setting this to a value other than "ALL"
can allow problems in the design go unnoticed
during simulation. Care should be taken when
changing the value of this attribute. Please see
the Synthesis and Simulation Design Guide for
more information.

SIM_MODE

String

"SAFE" or "FAST"

"SAFE"

This is a simulation only attribute. It

will direct the simulation model to run in
performance-oriented mode when set to
"FAST." Please see the Synthesis and Simulation
Design Guide for more information.

SRVAL_A

Hexadecimal

Any 18-Bit Value

All zeros

Specifies the output value of Port A upon the
assertion of the synchronous reset (SSRA)
signal.

SRVAL_B

Hexadecimal

Any 18-Bit Value

All zeros

Specifies the output value of Port B upon the
assertion of the synchronous reset (SSRB)
signal.

WRITE_MODE_A,
WRITE_MODE_B

String

"WRITE_FIRST",
"READ_FIRST",
"NO_CHANGE"

"WRITE_
FIRST"

Specifies output behavior of the port being
written to:

e "WRITE_FIRST" - written value appears on
output port of the RAM

e "READ_FIRST" - previous RAM contents
for that memory location appear on the
output port

e "NO_CHANGE" - previous value on the
output port remains the same.

WRITE_ WIDTH_A

Integer

0,1,2,4,9,0r18

Specifies the desired data width for a write to
Port A including parity bits. The 0 signifies
that the port is not used.

WRITE_WIDTH_B

Integer

01,2,4,9 0r18

Specifies the desired data width for a write to
Port B including parity bits. The 0 signifies that
the port is not used.

INIT_00 to INIT_3F

Hexadecimal

Any 256-Bit Value

All zeros

Allows specification of the initial contents of
the 16kb data memory array.

INITP_00 to
INITP_07

Hexadecimal

Any 256-Bit Value

All zeroes

Allows specification of the initial contents of
the 2kb parity data memory array.

Mapping of INIT_A, INIT_B, SRVAL_A, SRVAL_B
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The INIT_A, INIT_B, SRVAL_A and SRVAL_B attributes are all 18-bit attributes. However, if the READ _WIDTH
is set to a value less than 18 for the particular port only a subset of the bits are used.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

-- RAMBI18: 16k+2k Parity Paramatizable True Dual-Port  BlockRAM

- Virtex-5

-~ Xilinx HDL Libraries Guide, version 14.1

RAMB18_inst RAMB18

generic  map (
DOA_REG=> 0, -- Optional output register on A port (0 or 1)
DOB_REG=> 0, -- Optional output register on B port (0 or 1)
INIT_A => X"00000", -- |Initial values on A output port
INIT_B => X"00000", -- Initial values on B output port
READ_WIDTH_A=> 0, -- Valid values are 1, 2, 4, 9, or 18
READ_WIDTH_B=> 0, - Valid values are 1, 2, 4, 9, or 18
SIM_COLLISION_CHECK => "ALL", -- Collision check enable

-- "GENERATE_X_ONLY"or "NONE"
SIM_MODE=> "SAFE", Simulation: "SAFE" vs "FAST", see "Synthesis
-- Design Guide" for details

SRVAL_A => X"00000", -- Set/Reset value for A port output
SRVAL_B => X"00000", -- Set/Reset value for B port output
WRITE_MODE_A=> "WRITE_FIRST", -- "WRITE_FIRST", "READ_FIRST" or
WRITE_MODE_B=> "WRITE_FIRST", -- "WRITE_FIRST", "READ_FIRST" or
WRITE_WIDTH_A=> 0, -- Valid values are 1, 2, 4, 9, or 18
WRITE_WIDTH_B=> 0, -- Valid values are 1, 2, 4, 9, or 18
-- The following INIT_xx declarations specify  the initial contents

"ALL", "WARNING_ONLY",

and Simulation

"NO_CHANGE"
"NO_CHANGE"

of the RAM

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_0B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_0C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_13

> X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_1F =

\%

X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000",

\%

INIT 25 =

X"0000000000000000000000000000000000000000000000000000000000000000",
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INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- The next set of INITP_xx are for the parity bits
INITP_O0O => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_O5 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_O7 => X"0000000000000000000000000000000000000000000000000000000000000000")
port map (
DOA=> DOA, -- 16-bit A port data output
DOB=> DOB, -- 16-bit B port data output
DOPA=> DOPA, -- 2-bit A port parity data output
DOPB=> DOPB, -- 2-bit B port parity data output
ADDRA=> ADDRA, -- 14-bit A port address input
ADDRB=> ADDRB, -- 14-bit B port address input

\%

\

CLKA => CLKA, - 1-bit A port clock input

CLKB => CLKB, -- 1 bit B port clock input

DIA => DIA, -- 16-bit A port data input

DIB => DIB, -- 16-bit B port data input

DIPA => DIPA, -- 2-bit A port parity data input
DIPB => DIPB, -- 2-bit B port parity data input
ENA => ENA, -- 1-bit A port enable input

ENB => ENB, -- 1-bit B port enable input

REGCEA=> REGCEA, -- 1-bit A port register enable input
REGCEB=> REGCEB, -- 1-bit B port register enable input
SSRA => SSRA, -- 1-bit A port set/reset input
SSRB => SSRB, -- 1-bit B port set/reset input
WEA=> WEA, -- 2-bit A port write enable input
WEB=> WEB -- 2-bit B port write enable input

)

-- End of RAMB18_inst instantiation

Verilog Instantiation Template

/I RAMB18: 16k+2k Parity = Paramatizable True Dual-Port  BlockRAM
1 Virtex-5
Il Xilinx HDL Libraries Guide, version 14.1

RAMB18 #(
.SIM_MODE("SAFE"), /I Simulation: "SAFE" vs. "FAST", see "Synthesis and Simulation Design Guide" for details
.DOA_REG(0), /I Optional output registers on A port (0 or 1)
.DOB_REG(0), /I Optional output registers on B port (0 or 1)
.INIT_A(18'h00000), Il Initial values on A output port

Virtex-5 Libraries Guide for HDL Designs
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.INIT_B(18'h00000), Il Initial values on B output port
.READ_WIDTH_A(0), /' Valid values are 1, 2, 4, 9 or 18
.READ_WIDTH_B(0), /I Valid values are 1, 2, 4, 9 or 18

.SIM_COLLISION_CHECK("ALL"), /I Collision check enable "ALL", "WARNING_ONLY",
1 "GENERATE_X_ONLY"or "NONE"

.SRVAL_A(18'h00000), /I Set/Reset value for A port output

.SRVAL_B(18'h00000), /I Set/Reset value for B port output

\WRITE_MODE_A("WRITE_FIRST"), /I "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"
WRITE_MODE_B("WRITE_FIRST"), /I "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"
WRITE_WIDTH_A(0), /I Vald values are 1, 2, 4, 9 or 18
WRITE_WIDTH_B(0), /I Valid values are 1, 2, 4, 9 or 18

/I The following INIT_xx declarations specify  the initial contents of the RAM
.INIT_00(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_01(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_02(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_03(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_04(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_05(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_06(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_07(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_08(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_09(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OA(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0B(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0C(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0D(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OE(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OF(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_10(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_11(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_12(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_13(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_14(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_15(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_16(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_17(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_18(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_19(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1A(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1B(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1C(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1D(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1E(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1F(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_20(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_21(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_22(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_23(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_24(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_25(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_26(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_27(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_28(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_29(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2A(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2B(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2C(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2D(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2E(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2F(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_30(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_31(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_32(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_33(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_34(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_35(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_36(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_37(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_38(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_39(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3A(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3B(256'h0000000000000000000000000000000000000000000000000000000000000000),
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.INIT_3C(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3D(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3E(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_3F(256'h0000000000000000000000000000000000000000000000000000000000000000),

/I The next set

) RAMB18_inst (
.DOA(DOA),
.DOB(DOB),
.DOPA(DOPA),
.DOPB(DOPB),
.ADDRA(ADDRA),
.ADDRB(ADDRB),
.CLKA(CLKA),
.CLKB(CLKB),
.DIA(DIA),
.DIB(DIB),
.DIPA(DIPA),
.DIPB(DIPB),
.ENA(ENA),
.ENB(ENB),
.REGCEA(REGCEA),
.REGCEB(REGCEB),
.SSRA(SSRA),
.SSRB(SSRB),
WEA(WEA),
\WEB(WEB)

);

of

/I End of RAMB18_inst

INITP_xx

16-bit A port
16-bit B port
2-bit A port
2-bit B port
14-bit A port
14-bit B port
1-bit A port
1-bit B port
16-bit A port
16-bit B port
2-bit A port
2-bit B port
1-bit A port
1-bit B port
1-bit A port
1-bit B port
1-bit A port
1-bit B port
2-bit A port
2-bit B port
instantiation

For More Information

e See the Virtex-5 FPGA User Guide.

are for
.INITP_00(256'h0000000000000000000000000000000000000000000000000000000000000000),
INITP_01(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_02(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_03(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_04(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_05(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_06(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_07(256'h0000000000000000000000000000000000000000000000000000000000000000)

e See the Virtex-5 FPGA Data Sheet DC and Switching Characteristics.

the parity  bits

data output

data output

parity  data output
parity  data output
address input

address input

clock input
clock input
data input
data input
parity  data
parity  data
enable input
enable input
register enable
register enable
set/reset input
set/reset input
write  enable input
write  enable input

input
input

input
input
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RAMB18SDP

Primitive: 36-bit by 512 Deep, 18kb Synchronous Simple Dual Port Block RAM

RDADDR8:0] | RAMB18SDP | po[31:0]
WRADDR[8:0]

RDCLK
WRCLK
DI[31:0]

DIP[3:0]

RDEN |
WREN |
REGCE |
SSR |
WE[3:0]

1 DOP[3:0]

Intr oduction

X10359

This design element is one of several block RAM memories that can be configured as FIFOs, automatic error
correction RAM, or general-purpose, 36kb or 18kb RAM/ROM memories. These Block RAM memories offer fast
and flexible storage of large amounts of on-chip data. The RAMB18SDP gives you access to the block RAM in
the 18kb configuration. This component is set to a 36-bit wide by 512 deep simple dual port RAM. Both read

and write operations are fully synchronous to the supplied clock(s) to the component. However, the READ and

WRITE ports can operate fully independently and asynchronously to each other, accessing the same memory

array. Byte-enable write operations are possible, and an optional output register can be used to reduce the
clock-to-out times of the RAM.

Note This element, must be configured so that read and write ports have the same width.

Port Descriptions

Port Direction Width Function

DO Output 32 Data output bus addressed by RDADDR.

DOP Output 4 Data parity output bus addressed by RDADDR.

DI Input 32 Data input bus addressed by WRADDR.

DIP Input 4 Data parity input bus addressed by WRADDR.

WRDDRA, Input 9 Write/Read address input buses.

RDDDRB

WE Input 4 Write enable.

WREN, RDEN Input 1 Write/Read enable

SSR Input 1 Output registers synchronous reset.

REGCE Input 1 Output register clock enable input (valid only when
DO_REG=1).

WRCLK, RDCLK Input 1 Write/Read clock input.
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Design Entry Method

Instantiation

Yes

Inference

Recommended

CORE Generator™ and wizards

Yes

Macro support

Yes

Availab le Attrib

utes

Attrib ute(s)

Data Type

Allo wed Values

Default

Description

DO_REG

Integer

0,1

0

A value of 1 enables the output registers to the
RAM, enabling quicker clock-to-out from the
RAM at the expense of an added clock cycle of
read latency. A value of 0 allows a read in one
clock cycle, but will have slower clock-to-out
timing.

INIT

Hexadecimal

Any 36-Bit Value

All zeros

Specifies the initial value on the output after
configuration.

CHECK

SIM_COLLISION_

String

"ALL",
"WARNING_
ONLY",
"GENERATE_
X_ONLY" or
"NONE"

"ALL"

Allows modification of the simulation
behavior if a memory collision occurs. The
output is affected as follows:

e "ALL" - Warning produced and affected
outputs/memory location go unknown
X)-

e "WARNING_ONLY" - Warning produced
and affected outputs/memory retain last
value.

e "GENERATE_X_ONLY" - No warning.
However, affected outputs/memory go
unknown (X).

¢ "NONE" - No warning and affected
outputs/memory retain last value.

Note Setting this to a value other than "ALL"
can allow problems in the design go unnoticed
during simulation. Care should be taken when
changing the value of this attribute. Please see
the Synthesis and Simulation Design Guide for
more information.

SIM_MODE

String

"SAFE" or "FAST" .

"SAFE"

This is a simulation only attribute. It

will direct the simulation model to run in
performance-oriented mode when set to
"FAST." Please see the Synthesis and Simulation
Design Guide for more information.

SRVAL

Hexadecimal

Any 36-Bit Value

All zeros

Specifies the output value of on the DO port
upon the assertion of the synchronous reset
(SSR) signal.

INIT_00 to
INIT_3F

Hexadecimal

Any 256-Bit Value

All zeros

Allows specification of the initial contents of
the 16kb data memory array.

INITP_00 to
INITP_07

Hexadecimal

Any 256-Bit Value

All zeros

Allows specification of the initial contents of
the 2kb parity data memory array.
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VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

-- RAMB18SDP: 36x512 Simple Dual-Port  BlockRAM
-- Virtex-5
-~ Xilinx HDL Libraries Guide, version 14.1

RAMB18SDP_inst : RAMB18SDP
generic  map (

DO_REG=> 0, -- Optional  output register (0 or 1)

INIT => X"000000000", - Initial values on output port

SIM_COLLISION_CHECK => "ALL", -- Collision check enable "ALL", "WARNING_ONLY",
"GENERATE_X_ONLY"or "NONE"

SIM_MODE=> "SAFE", -- Simulation: "SAFE" vs "FAST", see "Synthesis and Simulation

-- Design Guide" for details
SRVAL => X"000000000", --  Set/Reset value for port output
--  The following INIT_xx declarations specify  the initial contents of the RAM

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000",

INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_0B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_O0C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000",
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port

);

INIT_33
INIT_34
INIT_35
INIT_36
INIT_37
INIT 38 =>
INIT_39 =>
INIT_ 3A =>
INIT_ 3B =>
INIT_3C =>
INIT_ 3D =>
INIT_3E =
INIT_3F =>
-- The next
INITP_O0O =>
INITP_01 =>
INITP_02 =>
INITP_03 =>
INITP_04 =>
INITP_05 =>
INITP_06 =>
INITP_O07 =>
map (
DO => DO, -
DOP => DOP, -
RDCLK => RDCLK, --
RDEN=> RDEN, --
REGCE=> REGCE, -
SSR => SSR, -
WRCLK=> WRCLK, --
WREN=> WREN, -
WRADDR=> WRADDR,--
RDADDR=> RDADDR, --
DI => DI, -
DIP => DIP, -
WE=> WE -

=>
=
=>
=>
=>

X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
set of INITP_xx are for the parity bits

X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000")

\

32-bit
4-bit
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
9-bit
9-bit
32-bit
4-bit
4-bit

Data Output

Parity  Output
read port clock
read port enable
register enable
synchronous
write  port
write  port
write  port
read port

data input
parity  data
write  enable

input
output  set/reset
clock
enable
address
address

input
input

input

input

input

End of RAMB18SDP_inst instantiation

Verilog Instantiation Template

I
I
1

RAMB18SDP: 36x512 Simple Dual-Port
Virtex-5
HDL Libraries

BlockRAM

Xilinx Guide, version 14.1

RAMB18SDP#(

.SIM_MODE("SAFE"), /I

Simulation:
.DO_REG(0), /I Optional  output
.INIT(36'h000000000), /I Initial values on output port
.SIM_COLLISION_CHECK("ALL"), /I Collision check enable
1 "GENERATE_X_ONLY"or
Set/Reset value for port output

"SAFE" vs.
register

"FAST", see "Synthesis
(0 or 1)

and Simulation Design

"ALL",
"NONE"

"WARNING_ONLY",
.SRVAL(36'h000000000), I

/I The following INIT_xx declarations specify  the initial contents of the RAM
.INIT_00(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
JINIT_01(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_02(256' hOOOOOOOO_OOOOOOOO_OOOOOOO0_0OOOOOOO_OOOOOOOO_OOOOOOOO_OOOOOOOO_OOOOOOOO)
.INIT_03(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_04(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_05(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_06(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
JINIT_07(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
JINIT_08(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_09(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_OA(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_0B(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_OC(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_OD(256' hOOOOOOOO_OOO00000_00000000_00000000_00000000_0OOOO000_00000000_00000000)
.INIT_OE(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_OF(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),

Guide"

for

details
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.INIT_10(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
INIT_11(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_12(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_13(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_14(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_15(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_16(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_17(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_18(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_19(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
INIT_1A(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
INIT_1B(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_1C(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
INIT_1D(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_1E(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
INIT_1F(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_20(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_21(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
INIT_22(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_23(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_24(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_25(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_26(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_27(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),

.INIT_28(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_29(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
INIT_2A(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
JINIT_2B(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),

.INIT_2C(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_2D(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),

.INIT_2E(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_2F(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_30(256'h00000000_ ~00000000_00000000_00000000_00000000_00000000_00000000 00000000),
JINIT_31(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),

.INIT_32(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_33(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_34(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
INIT_35(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_36(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_37(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_38(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),

INIT_39(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),

.INIT_3A(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_3B(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_3C(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_3D(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_3E(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),
.INIT_3F(256'h00000000_00000000_00000000_00000000_00000000_00000000_00000000_00000000),

/I The next set of INITP_xx are for the parity bits

.INITP_00(256' h000000OOOOOOOOOOO000000OOOOOO0000000OOOOOOOOOO000000000000000000)
.INITP_01(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_02(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_03(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_04(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_05(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_06(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_07(256'h0000000000000000000000000000000000000000000000000000000000000000)

) RAMBI18SDP_inst (

.DO(DO), /I 32-bit data output

.DOP(DOP), /I 4-bit parity data output

.RDCLK(RDCLK), /I 1-bit read port clock

.RDEN(RDEN), /I 1-bit read port enable

.REGCE(REGCE), /Il 1-bit  register enable input

.SSR(SSR), /I 1-bit  synchronous output set/reset input
WRCLK(WRCLK), // 1-bit write port clock

.WREN(WREN), /Il 1-bit write port enable

.WRADDR(WRADDR),// 9-bit write port address input
.RDADDR(RDADDR), // 9-bit read port address input

.DI(DI), /I 32-bit data input
.DIP(DIP), /I 4-bit  parity data input
.WE(WE) /Il 4-bit  write enable input
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/I End of RAMB18SDP_inst instantiation

For More Information

e See the Virtex-5 FPGA User Guide.

e See the Virtex-5 FPGA Data Sheet DC and Switching Characteristics.
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RAMB36

Primitive: 36kb Configurable Synchronous True Dual Port Block RAM

RAMB36 CASCADEOUTLATA
CASCADEOUTLATB
RAM Cascade Out CASCADEOUTREGA
CASCADEOUTREGB
pAgtg | T DOAGT0
DIPA(3:0 Port A Attributes 0
ADDRA(16:0 DOA_REG=0 DOPA(3:0)
INIT_A=0
WEA(3:0 RAM_EXTENSION_A=NONE
READ_WIDTH_A=0
ENA SRVAL_A=0
- WRITE_MODE_A=WRITE_FIRST
REGCEA_ WRITE_WIDTH_A=0
SSRA_ NOTE
CLKA INIT_xx and INITP_xx
—A values not shown.
DIB(31:0) DOB(31:0)
DIPB(3:0! Port B Attributes '
ADDRB(16:0 Eq?:-;_?” DOPB(3:0)
WEB(3:0 RAM_EXTENSION_B=NONE
READ_WIDTH_B=0
ENB SRVAL_B=0
—— WRITE_MODE_B=WRITE_FIRST
REGCEB_ WRITE_WIDTH_B=0
SSRB SIM_COLLISION_CHECK=ALL

CLKB
CASCADEINLATA |~~~ ~ 77777
CASCADEINLATB

CASCADEINREGA RAM Cascade In

CASCADEINREGB
] 36 kb BlockRAM

X10962

Intr oduction

This design element is one of several block RAM memories that can be configured as FIFOs, automatic error
correction RAM, or general-purpose, 36kb or 18kb RAM/ROM memories. These block RAM memories offer
fast and flexible storage of large amounts of on-chip data. This element allows access to the block RAM in the
36kb configuration. This component can be configured and used as a 1-bit wide by 32K deep to a 36-bit wide by
1K deep true dual port RAM. Both read and write operations are fully synchronous to the supplied clock(s)

to the component. However, Port A and Port B can operate fully independently and asynchronously to each
other accessing the same memory array. When configured in the wider data width modes, byte-enable write
operations are possible and an option output register can be used to reduce the clock-to-out times of the RAM at
the expense of an extra clock cycle of latency.

This design element should be used for Simple Dual Port 72-bit wide, 512 deep, optional ECC scrub functionality.
This element can be created using cascaded RAMB18s.

The following possible combination of elements can be placed in RAMB36:
* RAMBI18/RAMB18

* RAMBI8/FIFO18

* RAMBI18SDP/RAMB18SDP

* RAMBI18SDP/FIFO18_36
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Port Descriptions

Port Direction Width Function

DOA Output 1,2,4,8,16,32 | Port A data output bus.

DOB Output 1,2,4,8,16,32 | Port B data output bus.

DOPA, DOPB Output 0,124 Port A/B parity data output bus.
CASCADEOUTLATA, Output 1 Outputs for ports A and B used to cascade two
CASCADEOUTLATB BlockRAMs to create a 64K deep by 1 wide memory

(connects to the lower CASCADEINLATA/B of
another RAMB36, leave unconnected if not building
a 64Kx1 RAM or if RAM_EXTENSION_A/B are not
set to "LOWER").

CASCADEOUTREGA, Output 1 Outputs for ports A and B used to cascade two
CASCADEOUTREGB BlockRAMs to create a 64K deep by 1 wide memory
(connects to the lower CASCADEINREGA/B of
another RAMB36, leave unconnected if not building
a 64Kx1 RAM or if RAM_EXTENSION_A/B are not
set to "LOWER").

CASCADEINLATA, Input 1 Inputs for ports A and B used to cascade two
CASCADEINLATB BlockRAMs to create a 64K deep by 1 wide memory
(connects to the upper CASCADEOUTLATA/B of
CASCADEINREGA, Input 1 nﬁ%@E%%@%lsﬁaewng@aw&dééd@tmﬂding
CASCADEINREGB BISHKRR A Qb RANUOIEENBION I Braseery

gebriRelid e upper CASCADEOUTREGA/B of
another RAMB36, leave unconnected if not building
a 64Kx1 RAM or if RAM_EXTENSION_A/B are not
set to "UPPER").

DIA Input 1,2,4,8,16,32 | Port A data input bus.

DIB Input 1,2,4,8,16,32 | Port B data input bus.

DIPA, DIPB Input 0,124 Port A/B parity data input bus.

ADDRA, ADDRB Input 16 Port A/B address input bus; 16 for CASC mode.

WEA Input 4 Port A byte-wide write enable

WEB Input 4 Port B byte-wide write enable.

ENA, ENB Input 1 Port A/B enable. Active high is enabled, while a low
value will disable reads or writes to the associated
port.

SSRA, SSRB Input 1 Port A/B output registers synchronous set/reset.

Active high will synchronous preset/reset to
the associated port to the value specified for
SRVAL_A/SRVAL_B.

REGCEA, REGCEB Input 1 Port A/B output register clock enable input. Active
high will clock enable the output registers to the
associated port.

Design Entry Method

Instantiation Yes
Inference Recommended
CORE Generator™ and wizards Yes
Macro support Yes
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The following table shows the necessary data, address and write enable connections for the variable width ports
for each DATA_WIDTH value for either Port A or Port B. If a different width is used for the read and write on the

same port, use the deeper of the two in order to select address connections.

All data and address ports not necessary for a particular configuration should either be left unconnected or

grounded with the following exceptions.

¢ The address bit 15 is only used in cascadable block RAM. For noncascading block RAM, connect High.

e ADDR pins must be 16-bits wide. However, valid addresses for non-cascadable block RAM are only found
on pin 14 to (15 - address width). The remaining pins, including pin 15, should be tied High.

DATA_WIDTH DI, DIP ADDR DO, DOP

Value Connections Connections WE Connections Connections

1 (with cascade) DI[0] ADDR([15:0] Connect WE[3:0] to single user | DO[0]
WE signal

1 (without cascade) | DI[0] ADDR[14:0] Connect WE[3:0] to single user | DO[0]
WE signal

2 DI[1:0] ADDR[14:1] Connect WE[3:0] to single user | DO[1:0]
WE signal

4 DI[3:0] ADDR[14:2] Connect WE[3:0] to single user | DO[3:0]
WE signal

9 DI[7:0], DIP[0] ADDR[14:3] Connect WE[3:0] to single user | DO[7:0], DOP[0]
WE signal

18 DI[15:0], DIP[1:0] ADDR[14:4] Connect WE[0] and WE[2] to DOJ[15:0], DOP[1:0]
user WE[0] and WE[1] and
WE][3] to user WE[1]

36 DI[31:0], DIP[3:0] ADDR([14:5] Connect each WE[3:0] signal DO[31:0], DOP[3:0]
to the associated byte write
enable/

Avalilab le Attrib utes

Attrib ute

Data Type

Allo wed Values

Default

Description

DOA_REG,
DOB_REG

Integer

0,1

0

A value of 1 enables to the output
registers to the RAM enabling quicker
clock-to-out from the RAM at the
expense of an added clock cycle of
read latency. A value of 0 allows a
read in one clock cycle, but will result
in slower clock to out timing.

INIT_A

Hexadecimal

Any 36-Bit Value

All zeros

Specifies the initial value on the
output of Port A of the RAMB36 after
configuration.

INIT_B

Hexadecimal

Any 36-Bit Value

All zeros

Specifies the initial value on the
output of Port B of the RAMB36 after
configuration.

READ_WIDTH_A

Integer

0,1,4,9,18 or 36

Specifies the desired data width for a
read on Port A, including parity bits.
This value must be 0 if the Port B is
not used. Otherwise, it should be set
to the desired port width.
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Attrib ute Data Type

Allo wed Values

Default

Description

READ_WIDTH_B Integer

0,1,4,9,18 or 36

0

Specifies the desired data width for a
read on Port B including parity bits.
This value must be 0 if the Port B is
not used. Otherwise, it should be set
to the desired port width.

SIM_COLLISION_ String
CHECK

"ALL",
"WARNING_
ONLY",
"GENERATE_X_
ONLY" or
"NONE"

"ALL"

Allows modification of the simulation
behavior if a memory collision occurs.
The output is affected as follows:

e "ALL" - Warning produced and
affected outputs/memory location
go unknown (X).

e "WARNING_ONLY" - Warning
produced and affected
outputs/memory retain last
value.

e "GENERATE_X_ONLY" - No
warning. However, affected

outputs/memory go unknown
X)-

¢ "NONE" - No warning and
affected outputs/memory retain
last value.

Note Setting this to a value other
than "ALL" can allow problems in
the design go unnoticed during
simulation. Care should be taken
when changing the value of this
attribute. Please see the Synthesis
and Simulation Design Guide for more
information.

SIM_MODE String

"SAFE" or "FAST"

"SAFE"

This is a simulation only attribute. It
will direct the simulation model to
run in performance-oriented mode
when set to "FAST." Please see the
Synthesis and Simulation Design Guide
for more information.

SRVAL_A Hexadecimal

Any 36-Bit Value

All zeros

Specifies the output value of the
RAM upon the assertion of the Port A
synchronous reset (SSRA) signal.

SRVAL_B Hexadecimal

Any 36-Bit Value

All zeros

Specifies the output value of the
RAM upon the assertion of the Port B
synchronous reset (SSRB) signal.

WRITE_MODE_A, String
WRITE_MODE_B

"WRITE_FIRST",
"READ_FIRST", or
"NO_CHANGE"

"WRITE

FIRST"

Specifies output behavior of the port
being written to:

e "WRITE_FIRST" - written value
appears on output port of the
RAM

e "READ_FIRST" - previous RAM
contents for that memory location
appear on the output port

¢ "NO_CHANGE" - previous value
on the output port remains the
same.
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Attrib ute Data Type

Allo wed Values

Default

Description

WRITE_WIDTH_A Integer

0,1,2,4,9,18 or 36

0

Specifies the desired data width for a
write to Port B including parity bits.
This value must be 0 if the port is not
used. Otherwise should be set to the
desired write width.

WRITE_WIDTH_B Integer

0,1,2,4,9,18 or 36

Specifies the desired data width for a
write to Port B including parity bits.
This value must be 0 if the port is not
used. Otherwise should be set to the
desired write width.

RAM_
EXTENTION_A,
RAM_ EXTENTION_B

String

"UPPER",
"LOWER"
or "NONE"

"NONE"

If not cascading two BlockRAMs to
form a 72K x 1 RAM set to NONE".
If cascading RAMs, set to either
"UPPER" or "LOWER" to indicate
relative RAM location for proper
configuration of the RAM.

INIT_00 to
INIT_7F

Hexadecimal Any

256-Bit Value | All zeros

Allows specification of the initial
contents of the 72kb data memory
array.

INITP_00 to
INITP_OF

Hexadecimal Any

256-Bit Value | All zeros

Allows specification of the initial
contents of the 4kb parity data
memory array.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

-- RAMB36: 32k+4k Parity Paramatizable True Dual-Port  BlockRAM

- Virtex-5

-~ Xilinx HDL Libraries Guide, version 14.1

RAMB36_inst RAMB36

generic  map (
DOA_REG=> 0, -- Optional output register on A port (0 or 1)
DOB_REG=> 0, -- Optional output register on B port (0 or 1)
INIT_A => X"000000000", - Initial values on A output port
INIT_B => X"000000000", - Initial values on B output port
RAM_EXTENSION_A=> "NONE", -- "UPPER", "LOWER" or
RAM_EXTENSION_B=> "NONE", -- "UPPER", "LOWER" or
READ_WIDTH_A=> 0, -- Valid values are 1, 2, 4, 9, 18, or
READ_WIDTH_B=> 0, -- Valid values are 1, 2, 4, 9, 18, or
SIM_COLLISION_CHECK => "ALL", -- Collision check enable "ALL",

"GENERATE_X_ONLY"or "NONE"

"NONE" when cascaded
"NONE" when cascaded
36
36

"WARNING_ONLY",

SIM_MODE=> "SAFE", -- Simulation: "SAFE" vs "FAST", see "Synthesis and Simulation
-- Design Guide" for details

SRVAL_A => X"000000000", -- Set/Reset value for A port output

SRVAL_B => X"000000000", -- Set/Reset value for B port output

WRITE_MODE_A=> "WRITE_FIRST", -- "WRITE_FIRST", "READ_FIRST" or "NO_CHANGE"
WRITE_MODE_B=> "WRITE_FIRST", "WRITE_FIRST", "READ_FIRST" or "NO_CHANGE"
WRITE_WIDTH_A=> 0, -- Valid values are 1, 2, 3, 4, 9, 18, 36

WRITE_WIDTH_B=> 0, -- Valid values are 1, 2, 3, 4, 9, 18, 36

-- The following INIT_xx declarations specify  the initial contents of the RAM

INIT_00
INIT_01
INIT_02
INIT_03
INIT_04
INIT_05
INIT_06
INIT_07

=>

\%

=>
=
=>
=
=>
=

X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
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INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_O0C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_20 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_21 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_22 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_23 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_24 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_25 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_26 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_27 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_28 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_2F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_31 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_32 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_33 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_34 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_35 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_36 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_37 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_38 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_39 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_3F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_40 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_41 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_42 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_43 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_44 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_45 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_46 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_47 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_48 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_49 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_4A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_4B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_4C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_4D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_4E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_4F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_50 => X"0000000000000000000000000000000000000000000000000000000000000000",
Virtex-5 Libraries Guide for HDL Designs
342 www.xilinx.com UG621 (v 14.1) April 24, 2012



& XILINXe Chapter 5: About Design Elements

INIT_51 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_52 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_53 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_54 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_55 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_56 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_57 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_58 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_59 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_5A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_5B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_5C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_5D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_5E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_5F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_60 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_61 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_62 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_63 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_64 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_65 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_66 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_67 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_68 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_69 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_6A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_6B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_6C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_6D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_6E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_6F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_70 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_71 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_72 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_73 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_74 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_75 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_76 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_77 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_78 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_79 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_7A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_7B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_7C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_7D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_7E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_7F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- The next set of INITP_xx are for the parity bits
INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_09 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_OB => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_OC => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_OD => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_OF => X"0000000000000000000000000000000000000000000000000000000000000000")
port map (
CASCADEOUTLATA> CASCADEOUTLATA, -- 1-bit cascade A latch output
CASCADEOUTLATB> CASCADEOUTLATB, -- 1-bit cascade B latch output
CASCADEOUTREG#> CASCADEOUTREGA, -- 1-bit cascade A register output
CASCADEOUTREGB> CASCADEOUTREGB, -- 1-bit cascade B register output
DOA=> DOA, -- 32-bit A port data output
DOB=> DOB, -- 32-bit B port data output
DOPA=> DOPA, -- 4-bit A port parity data output
DOPB=> DOPB, -- 4-bit B port parity data output

\%
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ADDRA=> ADDRA, -- 16-bit A port address input
ADDRB=> ADDRB, -- 16-bit B port address input
CASCADEINLATA=> CASCADEINLATA, -- 1-bit cascade A latch input
CASCADEINLATB=> CASCADEINLATB, -- 1-bit cascade B latch input
CASCADEINREGA=> CASCADEINREGA, -- 1-bit cascade A register input
CASCADEINREGB=> CASCADEINREGB, -- 1-bit cascade B register input
CLKA => CLKA, - 1-bit A port clock input
CLKB => CLKB, -- 1 bit B port clock input
DIA => DIA, -- 32-bit A port data input
DIB => DIB, -- 32-bit B port data input
DIPA => DIPA, -- 4-bit A port parity data input
DIPB => DIPB, -- 4-bit B port parity data input
ENA => ENA, -- 1-bit A port enable input
ENB => ENB, -- 1-bit B port enable input
REGCEA=> REGCEA, -- 1-bit A port register enable input
REGCEB=> REGCEB, -- 1-bit B port register enable input
SSRA=> SSRA, - 1-bit A port set/reset input
SSRB => SSRB, -- 1-bit B port set/reset input
WEA=> WEA, -- 4-bit A port write enable input
WEB=> WEB -- 4-bit B port write enable input

)

-- End of RAMB36_inst instantiation

Verilog Instantiation Template

/I RAMB36: 32k+4k Parity  Paramatizable True Dual-Port  BlockRAM

1 Virtex-5

/I Xilinx ~ HDL Libraries Guide, version 14.1

RAMB36 #(
.SIM_MODE("SAFE"), /I Simulation: "SAFE" vs. "FAST", see "Synthesis and Simulation Design Guide" for details
.DOA_REG(0), /I Optional output registers on A port (0 or 1)
.DOB_REG(0), /I Optional output registers on B port (0 or 1)
.INIT_A(36'h000000000), /I Initial values on A output port
.INIT_B(36'h000000000), /I Initial values on B output port
.RAM_EXTENSION_A("NONE"), "UPPER", "LOWER" or "NONE" when cascaded
.RAM_EXTENSION_B("NONE"), "UPPER", "LOWER" or "NONE" when cascaded
.READ_WIDTH_A(0), /I Valid values are 1, 2, 4, 9, 18, or 36
.READ_WIDTH_B(0), /I Valid values are 1, 2, 4, 9, 18, or 36
.SIM_COLLISION_CHECK("ALL"), /I Collision check enable "ALL", "WARNING_ONLY",

1 "GENERATE_X_ONLY"or "NONE"

.SRVAL_A(36'h000000000), /I Set/Reset value for A port output
.SRVAL_B(36'h000000000), /I Set/Reset value for B port output
WRITE_MODE_A("WRITE_FIRST"), /I "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"
WRITE_MODE_B("WRITE_FIRST"), /I "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"
WRITE_WIDTH_A(0), /' Valid values are 1, 2, 4, 9, 18, or 36
WRITE_WIDTH_B(0), /I Valid values are 1, 2, 4, 9, 18, or 36
/I The following INIT_xx declarations specify  the initial contents of the RAM

.INIT_00(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_01(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_02(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_03(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_04(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_05(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_06(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_07(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_08(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_09(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_OA(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0B(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_0C(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OD(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OE(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_OF(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_10(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_11(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_12(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_13(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_14(256'h0000000000000000000000000000000000000000000000000000000000000000),
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.INIT_15(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_16(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_17(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_18(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_19(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1A(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1B(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1C(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1D(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1E(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_1F(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_20(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_21(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_22(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_23(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_24(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_25(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_26(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_27(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_28(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_29(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2A(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2B(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2C(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2D(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_2E(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_2F(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_30(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_31(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_32(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_33(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_34(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_35(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_36(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_37(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_38(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_39(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3A(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3B(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3C(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3D(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3E(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_3F(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_40(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_41(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_42(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_43(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_44(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_45(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_46(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_47(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_48(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_49(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_4A(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_4B(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_4C(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_4D(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_4E(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_4F(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_50(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_51(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_52(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_53(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_54(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_55(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_56(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_57(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_58(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_59(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_5A(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_5B(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_5C(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_5D(256'h0000000000000000000000000000000000000000000000000000000000000000),
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/I The next

.INIT_5E(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_5F(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_60(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_61(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_62(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_63(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_64(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_65(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_66(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_67(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_68(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_69(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_6A(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_6B(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_6C(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_6D(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_6E(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_6F(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_70(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_71(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_72(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_73(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_74(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_75(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_76(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_77(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_78(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_79(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_7A(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_7B(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_7C(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_7D(256'h0000000000000000000000000000000000000000000000000000000000000000),
INIT_7E(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_7F(256'h0000000000000000000000000000000000000000000000000000000000000000),

set of INITP_xx are for the parity bits

.INITP_00(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_01(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_02(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_03(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_04(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_05(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_06(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_07(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_08(256'h0000000000000000000000000000000000000000000000000000000000000000),
INITP_09(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_OA(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_0B(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_0C(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_0D(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_OE(256'h0000000000000000000000000000000000000000000000000000000000000000),

INITP_OF(256'h0000000000000000000000000000000000000000000000000000000000000000)

) RAMB36_inst (

.CASCADEOUTLATA(CASCADEOUTLATA), // 1-bit cascade A latch output

.CASCADEOUTLATB(CASCADEOUTLATB), // 1-bit cascade B latch output

.CASCADEOUTREGA(CASCADEOUTREGA)/ 1-bit cascade A register output

.CASCADEOUTREGB(CASCADEOUTREGB)/ 1-bit cascade B register output

.DOA(DOA), /I 32-bit A port data output

.DOB(DOB), /I 32-bit B port data output

.DOPA(DOPA), /I 4-bit A port parity data output

.DOPB(DOPB), /I 4-bit B port parity data output

.ADDRA(ADDRA), /I 16-bit A port address input

.ADDRB(ADDRB), // 16-bit B port address input

.CASCADEINLATA(CASCADEINLATA), // 1-bit cascade A latch input

.CASCADEINLATB(CASCADEINLATB), // 1-bit cascade B latch input

.CASCADEINREGA(CASCADEINREGA),// 1-bit cascade A register input

.CASCADEINREGB(CASCADEINREGB),// 1-bit cascade B register input

.CLKA(CLKA), /Il 1-bit A port clock input

.CLKB(CLKB), /I 1-bit B port clock input

.DIA(DIA), /I 32-bit A port data input

.DIB(DIB), /I 32-bit B port data input

.DIPA(DIPA), /Il 4-bit A port parity data input

.DIPB(DIPB), /I 4-bit B port parity data input
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ENA(ENA), I
.ENB(ENB), I
REGCEA(REGCEA), //

.REGCEB(REGCEB), //
.SSRA(SSRA), I
.SSRB(SSRB), I
WEA(WEA), I
\WEB(WEB) I

/I End of RAMB36_inst

1-bit A
1-bit B
1-hit A
1-bit B
1-bit A
1-bit B
4-bit A
4-bit B
instantiation

For More Information

e See the Virtex-5 FPGA User Guide.

port
port
port
port
port
port
port
port

enable input

enable input

register enable input
register enable input
set/reset input
set/reset input

write  enable input
write  enable input

e See the Virtex-5 FPGA Data Sheet DC and Switching Characteristics.
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RAMB36SDP

Primitive: 72-bit by 512 Deep, 36kb Synchronous Simple Dual Port Block RAM with ECC
(Error Correction Circuitry)

DI[63:0] | RAMB36SDP | DO[63:0]

DIP[7:0]
RDADDRI[8:0]
DOP[7:0]
WRADDR(8:0] [—
WE[7:0]
RDEN SBITERR
WREN
SSR
RDGLK DBITERR
WRCLK
- ECCPARITY[7:0]

X10362

Intr oduction

This design element is one of several Block RAM memories that can be configured as FIFOs, automatic error
correction RAM, or general-purpose, 36kb or 18kb RAM/ROM memories. These Block RAM memories offer fast
and flexible storage of large amounts of on-chip data. The RAMB36SDP gives you access to the block RAM in
the 36kb configuration. This component is set to a 72-bit wide by 512 deep simple dual port RAM. Both read
and write operations are fully synchronous to the supplied clock(s) to the component. However, READ and
WRITE ports can operate fully independently and asynchronously to each other accessing the same memory
array. Byte-enable write operations are possible, and an optional output register can be used to reduce the
clock-to-out times of the RAM. Error detection and correction circuitry can also be enabled to uncover and rectify
possible memory corruptions.

Note This element, must be configured so that read and write ports have the same width.

Port Descriptions

Port Direction Width Function

DO Output 64 Data output bus addressed by RDADDR.

DOP Output 8 Data parity output bus addressed by RDADDR.
SBITTERR Output 1 Status output from ECC function to indicate a single bit

error was detected. EN_ECC_READ needs to be TRUE
in order to use this functionality.

DBITTERR Output 1 Status output from ECC function to indicate a double
bit error was detected. EN_ECC_READ needs to be
TRUE in order to use this functionality.

ECCPARITY Output 8 8-bit data generated by the ECC encoder used by the
ECC decoder for memory error detection and correction.

DI Input 64 Data input bus addressed by WRADDR.

DIP Input 8 Data parity input bus addressed by WRADDR.

WRADDR, RDADDR | Input 9 Write/Read address input buses.

WE Input 8 Write enable

WREN, RDEN Input 1 Write/Read enable
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Port Direction Width Function

SSR Input 1 Output registers synchronous reset.

REGCE Input 1 Output register clock enable input (valid only when
DO_REG=1)

WRCLK, RDCLK Input 1 Write/Read clock input.

Design Entry Method

Instantiation Yes
Inference Recommended
CORE Generator™ and wizards Yes
Macro support Yes

Availab le Attrib utes

Allo wed
Attrib ute Data Type Values Default Description
DO_REG Integer 0,1 0 A value of 1 enables to the output registers to
the RAM enabling quicker clock-to-out from the
RAM at the expense of an added clock cycle
of read latency. A value of 0 allows a read in
one clock cycle but will have slower clock to out
timing.
INIT Hexadecimal | Any 72-Bit Value | All zeros | Specifies the initial value on the output after
configuration.
EN_ECC_READ Boolean TRUE or FALSE | FALSE Enable the ECC decoder circuitry.
EN_ECC_WRITE Boolean TRUE or FALSE | FALSE Enable the ECC encoder circuitry.
EN_ECC_SCRUB Boolean TRUE or FALSE | FALSE Enable ECC scrubbing of RAM contents
SIM_COLLISION_ String "ALL", "ALL" Allows modification of the simulation behavior
CHECK "WARNING_ if a memory collision occurs. The output is
ONLY", affected as follows:
"GENERATE
XG (;\INL W e "ALL" - Warning produced and affected
or "NONE" outputs/memory location go unknown (X).
¢ "WARNING_ONLY" - Warning produced
and affected outputs/memory retain last
value.
e "GENERATE_X_ONLY" - No warning.
However, affected outputs/memory go
unknown (X).
* "NONE" - No warning and affected
outputs/memory retain last value.
Note Setting this to a value other than "ALL"
can allow problems in the design go unnoticed
during simulation. Care should be taken when
changing the value of this attribute. Please see
the Synthesis and Simulation Design Guide for
more information.
SIM_MODE String "SAFE" or "SAFE" This is a simulation only attribute. It
"FAST" . will direct the simulation model to run in
performance-oriented mode when set to "FAST."
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Allo wed
Attrib ute Data Type Values Default Description
Please see the Synthesis and Simulation Design
Guide for more information.
SRVAL Hexadecimal | Any 72-Bit Value | All zeroes | Specifies the output value of on the DO port
upon the assertion of the synchronous reset
(SSR) signal.
INIT_00 to Hexadecimal | Any 256-Bit All zeroes | Allows specification of the initial contents of the
INIT_3F Value 16kb data memory array.
INITP_00 to Hexadecimal | Any 256-Bit All zeroes | Allows specification of the initial contents of the
INITP_07 Value 2kb parity data memory array.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

-- RAMB36SDP: 72x512 Simple Dual-Port  BlockRAM /w ECC
-- Virtex-5
- Xilinx HDL Libraries Guide, version 14.1

RAMB36SDP_inst : RAMB36SDP
generic  map (

DO_REG=> 0, -- Optional  output register O or 1)

EN_ECC_READ=> FALSE, -- Enable ECC decoder, TRUEor FALSE

EN_ECC_WRITE=> FALSE, -- Enable ECC encoder, TRUEor FALSE

INIT => X"000000000000000000", -- Initial values on output port

SIM_COLLISION_CHECK => "ALL", -- Collision check enable "ALL", "WARNING_ONLY",
-- "GENERATE_X_ONLY"or "NONE"

SIM_MODE=> "SAFE", -- Simulation: "SAFE" vs "FAST", see "Synthesis and Simulation

-- Design Guide" for details
SRVAL => X"000000000000000000", --  Set/Reset value for port output
-- The following INIT_xx declarations specify  the initial contents of the RAM

INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_0C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OD => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_OF => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_10 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_11 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_12 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_13 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_14 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_15 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_16 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_17 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_18 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_19 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_1E => X"0000000000000000000000000000000000000000000000000000000000000000",

\%

\%
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INIT_1F
INIT_20
INIT_21
INIT_22
INIT_23
INIT_24
INIT_25
INIT_26
INIT_27
INIT_28
INIT_29
INIT 2A
INIT_2B
INIT_2C
INIT_2D
INIT_2E
INIT_2F
INIT_30
INIT_31
INIT_32
INIT_33
INIT_34
INIT_35
INIT_36
INIT_37
INIT_38
INIT_39
INIT_3A
INIT_3B
INIT_3C
INIT_3D
INIT_3E
INIT_3F
INIT_40
INIT_41
INIT_42
INIT_43
INIT_44
INIT_45
INIT_46
INIT_47
INIT_48
INIT_49
INIT_4A
INIT_4B
INIT_4C
INIT_4D
INIT_4E
INIT_4F
INIT_50
INIT_51
INIT_52
INIT_53
INIT_54
INIT_55
INIT_56
INIT_57
INIT_58
INIT_59
INIT_5A
INIT_5B
INIT_5C
INIT_5D
INIT_5E
INIT_5F
INIT_60
INIT_61
INIT_62
INIT_63
INIT_64
INIT_65
INIT_66
INIT_67

=>
=
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>

=>
=
=>
=>
>
=
=>
=>
=>
=>
=>
=>
=>
=>
=>
=>

=>
=
=>
=
=>
=
=>
=>
=>
=>
=>
=>

=>
=>
=>

=>
=
=>
=
=>
=
=>
=>
=>
=>
=>
=>

=>
=>
=>
=>
=>
=
=>
=
=>
=>
=>
=>
=>

X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
X"0000000000000000000000000000000000000000000000000000000000000000",
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INIT_68 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_69 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_6A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_6B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_6C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_6D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_6E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_6F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_70 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_71 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_72 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_73 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_74 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_75 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_76 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_77 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_78 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_79 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_7A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_7B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_7C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_7D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_7E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_7F => X"0000000000000000000000000000000000000000000000000000000000000000",
-- The next set of INITP_xx are for the parity bits

INITP_O0O => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_09 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_OB => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_OC => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_OD => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_OE => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_OF => X"0000000000000000000000000000000000000000000000000000000000000000")

\%

port map (
DBITERR => DBITERR, -- 1-bit double bit error status output
SBITERR => SBITERR, -- 1-bit single bit error status output
DO => DO, -- 64-bit Data Output
DOP => DOP, -~ 8-bit Parity  Output
ECCPARITY => ECCPARITY, -- 8-bit generated error correction parity
RDCLK=> RDCLK, -- 1-bit read port clock
RDEN => RDEN, -- 1-bit read port enable
REGCE=> REGCE, -- 1-bit register enable input
SSR => SSR, -- 1-bit  synchronous output set/reset input
WRCLK=> WRCLK, -- 1-bit write port clock
WREN=> WREN, -~ 1-bit write port enable

WRADDR-> WRADDR,-- 9-bit write port address input
RDADDR=> RDADDR, -- 9-bit read port address input

DI => DI, --  64-bit data input
DIP => DIP, -- 8-bit parity data input
WE=> WE -- 8-bit write enable input

);

-- End of RAMB36SDP_inst instantiation

Verilog Instantiation Template

/I RAMB36SDP: 72x512 Simple Dual-Port  BlockRAM w/ ECC
I Virtex-5
/I Xilinx HDL Libraries Guide, version 14.1

RAMB36SDP#(
.SIM_MODE("SAFE"), /I Simulation: "SAFE" vs. "FAST", see "Synthesis and Simulation Design Guide" for details
.DO_REG(0), /I Optional  output register 0 or 1)
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.EN_ECC_READ("FALSE"), /I Enable ECC decoder, "TRUE" or "FALSE"
.EN_ECC_WRITE("FALSE"), /I Enable ECC encoder, "TRUE" or "FALSE"

.INIT(72'h000000000000000000), /I Initial values on output port

.SIM_COLLISION_CHECK("ALL"), /I Collision check enable "ALL", "WARNING_ONLY",
1 "GENERATE_X_ONLY"or "NONE"

.SRVAL(72'h000000000000000000), /I Set/Reset value for port output

/I The following INIT_xx declarations specify  the initial contents of the RAM

JINIT_00(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
INIT_01(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
JINIT_02(256’h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_03(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_04(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_05(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_06(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
JINIT_07(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_08(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_09(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_OA(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_0B(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_0C(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_0D(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_OE(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_OF(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_10(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_11(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
JINIT_12(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
JINIT_13(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
INIT_14(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_15(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
INIT_16(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_17(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
JINIT_18(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
JINIT_19(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
INIT_1A(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_1B(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_1C(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_1D(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
INIT_1E(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_1F(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_20(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_21(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_22(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
INIT_23(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
INIT_24(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
INIT_25(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_26(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
INIT_27(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_28(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
JINIT_29(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
JINIT_2A(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_2B(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
INIT_2C(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_2D(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_2E(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
INIT_2F(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_30(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_31(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_32(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_33(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_34(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
JINIT_35(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_36(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_37(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_38(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_39(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
JINIT_3A(256’h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_3B(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_3C(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_3D(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_3E(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_3F(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_40(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
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.INIT_41(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_42(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_43(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_44(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_45(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_46(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_47(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_48(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_49(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
INIT_4A(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_4B(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
INIT_4C(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_4D(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
INIT_4E(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_4F(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
JINIT_50(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_51(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_52(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
INIT_53(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_54(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_55(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_56(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_57(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_58(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_59(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_5A(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
INIT_5B(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_5C(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
INIT_5D(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_5E(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
INIT_5F(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_60(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
JINIT_61(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_62(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_63(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_64(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_65(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_66(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_67(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_68(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_69(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_6A(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_6B(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
JINIT_6C(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
JINIT_6D(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
INIT_6E(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_6F(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
INIT_70(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_71(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
JINIT_72(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_73(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_74(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
INIT_75(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_76(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_77(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_78(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_79(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
INIT_7A(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_7B(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
.INIT_7C(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
JINIT_7D(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
JINIT_7E(256°h0000000000000000_0000000000000000_0000000000000000_0000000000000000),
INIT_7F(256'h0000000000000000_0000000000000000_0000000000000000_0000000000000000),

/I The next set of INITP_xx are for the parity bits

INITP_00(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
ANITP_01(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
INITP_02(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
ANITP_03(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
INITP_04(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
ANITP_05(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
INITP_06(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
INITP_07(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
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JINITP_08(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINITP_09(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
INITP_OA(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINITP_OB(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
INITP_OC(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
INITP_OD(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINITP_OE(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00),
JINITP_OF(256'h00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00_00)

) RAMB36SDP_inst
.DBITERR(DBITERR), //
.SBITERR(SBITERR), //

.DO(DO), /I 64-bit data output

.DOP(DOP), /I 8-bit parity data output
.ECCPARITY(ECCPARITY), /I 8-bit generated error correction
.RDCLK(RDCLK), /Il 1-bit read port clock

.RDEN(RDEN), /I 1-bit read port enable
.REGCE(REGCE), /Il 1-bit  register enable input
.SSR(SSR), /[ 1-bit  synchronous output set/reset
WRCLK(WRCLK), /I 1-bit  write port clock
WREN(WREN), /Il 1-bit write port enable

WRADDR(WRADDR), //
.RDADDR(RDADDR), // 9

.DI(DI), I
DIP(DIP), I
WE(WE) I

);

/I End of RAMB36SDP_inst

1-bit double bit error status output
1-bit single bit error status output

9-bit  write port address input
-bit read port address input
64-bit  data input

8-bit  parity data input

8-bit  write enable input

instantiation

For More Information

e See the Virtex-5 FPGA

User Guide.

e See the Virtex-5 FPGA Data Sheet DC and Switching Characteristics.
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ROM128X1
Primitive: 128-Deep by 1-Wide ROM

A0 ROM128X1 o

X9731

Intr oduction

This design element is a 128-word by 1-bit read-only memory. The data output (O) reflects the word selected by
the 7-bit address (A6:A0). The ROM is initialized to a known value during configuration with the INIT=value
parameter. The value consists of 32 hexadecimal digits that are written into the ROM from the most-significant
digit A=FH to the least-significant digit A=OH. An error occurs if the INIT=value is not specified.

Logic Table

Input Output
10 11 12 13 0]

0 0 0 0 INIT(0)
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)
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Design Entry Method

Instantiation Yes
Inference Recommended
CORE Generator™ and wizards No
Macro support No

Avalilab le Attrib utes

Attrib ute Data Type Allowed Values Default Description
INIT Hexadecimal Any 128-Bit Value All zeros Specifies the contents of the ROM.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library ~ UNISIM;
use UNISIM.vcomponents.all;

-- ROM128X1: 128 x 1 Asynchronous Distributed (LUT) ROM
- Virtex-5
-- Xilinx HDL Libraries Guide, version 14.1

ROM128X1_inst : ROM128X1
generic  map (
INIT => X"00000000000000000000000000000000")

port map (

O => 0, --  ROMoutput

A0 => A0, -- ROMaddress[0]
Al => Al, -- ROMaddress[1]
A2 => A2, -- ROMaddress[2]
A3 => A3, -- ROMaddress[3]
A4 => A4, -- ROMaddress[4]
A5 => A5, -- ROMaddress[5]
A6 => A6 -- ROMaddress[6]

);
-- End of ROM128X1_inst instantiation

Verilog Instantiation Template

/I ROM128X1: 128 x 1 Asynchronous Distributed (LUT) ROM
I Virtex-5/6, Spartan-3/3E/3A/6
Il Xilinx HDL Libraries Guide, version 14.1

ROM128X1 #(
.INIT(128'h00000000000000000000000000000000) /I Contents of ROM

) ROM128X1_inst (
.0(0), /I ROMoutput
.AO(A0), // ROMaddress[0]
A1(Al1), /I ROMaddress[1]
A2(A2), /I ROMaddress[2]
.A3(A3), /I ROMaddress[3]
A4(A4), /I ROMaddress[4]
A5(A5), // ROMaddress[5]
.AB6(A6) /I ROMaddress|[6]

/I End of ROM128X1_inst instantiation
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For More Information

e See the Virtex-5 FPGA User Guide.

e See the Virtex-5 FPGA Data Sheet DC and Switching Characteristics.
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ROM256X1
Primitive: 256-Deep by 1-Wide ROM

ROM256X1
A0 o)

Al
A2
A3 |
A4
S |
A6

A7

X9732

Intr oduction

This design element is a 256-word by 1-bit read-only memory. The data output (O) reflects the word selected by
the 8-bit address (A7:A0). The ROM is initialized to a known value during configuration with the INIT=value
parameter. The value consists of 64 hexadecimal digits that are written into the ROM from the most-significant

digit A=FH to the least-significant digit A=0H.

An error occurs if the INIT=value is not specified.

Logic Table

Input Output
10 11 12 13 o

0 0 0 0 INIT(0)
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)
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Design Entry Method

Instantiation Yes
Inference Recommended
CORE Generator™ and wizards No
Macro support No

Availab le Attrib utes

Attrib ute Data Type

Allo wed Values Default Description

INIT Hexadecimal

Any 256-Bit Value All zeros

Specifies the contents of the ROM.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

-- ROM256X1: 256 x 1 Asynchronous Distributed (LUT) ROM
-- Virtex-5
- Xilinx HDL Libraries Guide, version 14.1

ROM256X1_inst : ROM256X1
generic  map (

INIT => X"0000000000000000000000000000000000000000000000000000000000000000")
port map (

O => 0, --  ROMoutput

A0 => A0, -- ROMaddress[0]
Al => Al, -- ROMaddress[1]
A2 => A2, -- ROMaddress[2]
A3 => A3, -- ROMaddress[3]
A4 => A4, -- ROMaddress[4]
A5 => A5, -- ROMaddress[5]
A6 => A6, -- ROMaddress[6]
A7 => A7 -- ROMaddress[7]

-- End of ROM256X1_inst instantiation

Verilog Instantiation Template

/I ROM256X1: 256 x 1 Asynchronous Distributed (LUT) ROM
1 Virtex-5/6, Spartan-3/3E/3A/6
/I Xilinx HDL Libraries Guide, version 14.1

ROM256X1 #(
.INIT(256'h0000000000000000000000000000000000000000000000000000000000000000) 1

) ROM256X1_inst (
.0(0), /I ROMoutput
.AO(AO0), /I ROMaddress[0]
A1(A1), // ROMaddress[1]
A2(A2), /I ROMaddress[2]
\A3(A3), // ROMaddress[3]
A4(A4), /I ROMaddress[4]
\A5(A5), /I ROMaddress[5]
A6(A6), /I ROMaddress|[6]
AT7(A7) /I ROMaddress[7]

/I End of ROM256X1_inst instantiation

of ROM
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For More Information

e See the Virtex-5 FPGA User Guide.
e See the Virtex-5 FPGA Data Sheet DC and Switching Characteristics.
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ROM32X1
Primitive: 32-Deep by 1-Wide ROM

ROM32X1
A0 o

A
A2
A3

A4 |

Intr oduction

This design element is a 32-word by 1-bit read-only memory. The data output (O) reflects the word selected by
the 5-bit address (A4:A0). The ROM is initialized to a known value during configuration with the INIT=value
parameter. The value consists of eight hexadecimal digits that are written into the ROM from the most-significant
digit A=1FH to the least-significant digit A=00H.

For example, the INIT=10A78F39 parameter produces the data stream: 0001 0000 1010 0111 1000 1111 0011 1001.
An error occurs if the INIT=value is not specified.

Logic Table

Input Output
10 11 12 13 o

0 0 0 0 INIT(0)
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)
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Design Entry Method

Instantiation Yes
Inference Recommended
CORE Generator™ and wizards No
Macro support No

Avalilab le Attrib utes

Attrib ute Type Allo wed Values Default Description

INIT Hexadecimal Any 32-Bit Value All zeros Specifies the contents of the ROM.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

-~ ROM32X1: 32 x 1 Asynchronous Distributed (LUT) ROM
-- Virtex-5
- Xilinx HDL Libraries Guide, version 14.1

ROM32X1_inst : ROM32X1
generic  map (
INIT => X"00000000")

port map (
O => 0O, --  ROMoutput
A0 => A0, -- ROMaddress[0]
Al => Al, -- ROMaddress[1]
A2 => A2, -- ROMaddress[2]
A3 => A3, -- ROMaddress[3]
A4 => A4 -- ROMaddress[4]

-- End of ROM32X1_inst instantiation

Verilog Instantiation Template

/I ROM32X1: 32 x 1 Asynchronous Distributed (LUT) ROM
1 Al FPGAs
/I Xilinx HDL Libraries Guide, version 14.1

ROM32X1#(

.INIT(32'h00000000) /I Contents of ROM
) ROM32X1_inst (

.0(0), /I ROMoutput

.AO(A0), /I ROMaddress[0
A1(A1), /I ROMaddress[1
A2(A2), /I ROMaddress[2
\A3(A3), /I ROMaddress[3
A4(A4L) /I ROMaddress[4]

/I End of ROM32X1_inst instantiation

For More Information

e See the Virtex-5 FPGA User Guide.
e See the Virtex-5 FPGA Data Sheet DC and Switching Characteristics.
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ROM64X1
Primitive: 64-Deep by 1-Wide ROM

ROM64X1
A0 O

A1
A2
A3 |
A4

A5

X9730

Intr oduction

This design element is a 64-word by 1-bit read-only memory. The data output (O) reflects the word selected by
the 6-bit address (A5:A0). The ROM is initialized to a known value during configuration with the INIT=value
parameter. The value consists of 16 hexadecimal digits that are written into the ROM from the most-significant
digit A=FH to the least-significant digit A=0H. An error occurs if the INIT=value is not specified.

Logic Table

Input Output
10 11 12 13 0

0 0 0 0 INIT(0)
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)
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Design Entry Method

Instantiation Yes
Inference Recommended
CORE Generator™ and wizards No
Macro support No

Avalilab le Attrib utes

Attrib ute Data Type Allo wed Values Default

Description

INIT Hexadecimal Any 64-Bit Value All zeros

Specifies the contents of the ROM.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library ~ UNISIM;
use UNISIM.vcomponents.all;

-- ROM64X1: 64 x 1 Asynchronous Distributed (LUT) ROM
- Virtex-5
-- Xilinx HDL Libraries Guide, version 14.1

ROM64X1_inst : ROM64X1
generic  map (
INIT => X"0000000000000000")

port map (

O => 0, --  ROMoutput

A0 => A0, -- ROMaddress[0]
Al => Al, -- ROMaddress[1]
A2 => A2, -- ROMaddress[2]
A3 => A3, -- ROMaddress[3]
A4 => A4, -- ROMaddress[4]
A5 => A5 -- ROMaddress[5]

-- End of ROMG64X1_inst instantiation

Verilog Instantiation Template

/I ROM64X1: 64 x 1 Asynchronous Distributed (LUT) ROM
1 Virtex-5/6, Spartan-3/3E/3A/6
/I Xilinx HDL Libraries Guide, version 14.1

ROM64X1#(

.INIT(64'h0000000000000000) /I Contents of ROM
) ROM64X1_inst (

.0(0), /I ROMoutput

\AO0(A0), /I ROMaddress[0]

A1(A1), // ROMaddress[1]

A2(A2), /I ROMaddress[2]

\A3(A3), // ROMaddress[3]

A4(A4), /I ROMaddress[4]

.A5(A5) /I ROMaddress|[5]

/I End of ROMG64X1_inst instantiation
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For More Information

e See the Virtex-5 FPGA User Guide.

e See the Virtex-5 FPGA Data Sheet DC and Switching Characteristics.
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SRL16E
Primitive: 16-Bit Shift Register Look-Up Table (LUT) with Clock Enable

D SRL16E Q

CE

CLK
AO

A1l

A2

A3

X8423

Intr oduction

This design element is a shift register look-up table (LUT). The inputs A3, A2, Al, and AO select the output
length of the shift register.

The shift register can be of a fixed, static length or it can be dynamically adjusted.

* To create a fixed-length shift register -Drive the A3 through A0 inputs with static values. The length of
the shift register can vary from 1 bit to 16 bits, as determined by the following formula: Length = (8 x A3)
+(4 x A2) + (2 x A1) + A0 +1 If A3, A2, Al, and A0 are all zeros (0000), the shift register is one bit long. If
they are all ones (1111), it is 16 bits long.

* To change the length of the shift register dynamically -Change the values driving the A3 through AQ
inputs. For example, if A2, Al, and A0 are all ones (111) and A3 toggles between a one (1) and a zero (0), the
length of the shift register changes from 16 bits to 8 bits. Internally, the length of the shift register is always 16
bits and the input lines A3 through A0 select which of the 16 bits reach the output.

The shift register LUT contents are initialized by assigning a four-digit hexadecimal number to an INIT attribute.
The first, or the left-most, hexadecimal digit is the most significant bit. If an INIT value is not specified, it defaults
to a value of four zeros (0000) so that the shift register LUT is cleared during configuration.

When CE is High, the data (D) is loaded into the first bit of the shift register during the Low-to-High clock (CLK)
transition. During subsequent Low-to-High clock transitions, when CE is High, data shifts to the next highest bit
position as new data is loaded. The data appears on the Q output when the shift register length determined by
the address inputs is reached. When CE is Low, the register ignores clock transitions.

Logic Table
Inputs Output
Am CE CLK D Q
Am 0 X X Q(Am)
Am 1 t D Q(Am - 1)
m=0,1,23
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Port Descriptions

Port Direction Width Function

Q Output 1 Shift register data output

D Input 1 Shift register data input

CLK Input 1 Clock

CE Input 1 Active high clock enable

A Input 4 Dynamic depth selection of the SRL
e A=0000 ==> 1-bit shift length
e A=1111==>16-bit shift length

Design Entry Method

Instantiation Yes
Inference Recommended
CORE Generator™ and wizards No
Macro support No

Available Attrib utes

Attrib ute Data Type | Allowed Values Default Description
INIT Hexa- Any 16-Bit Value All zeros Sets the initial value of content and output of shift
decimal register after configuration.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

-- SRL16E: 16-bit shift  register LUT with clock enable operating on posedge of clock
- Virtex-5
- Xilinx HDL Libraries Guide, version 14.1

SRL16E_inst : SRL16E
generic  map (
INIT => X"0000")

port map (

Q= Q, -- SRL data output

A0 => A0, --  Select[0] input
Al => A1, --  Select[1] input
A2 => A2, --  Select[2] input
A3 => A3, --  Select[3] input
CE => CE, -- Clock enable input
CLK => CLK, -- Clock input
D=>D -- SRL data input

-- End of SRL16E_inst instantiation
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Verilog Instantiation Template

/I SRL16E: 16-bit shift  register LUT with clock enable operating
1 All  FPGAs
/I Xilinx HDL Libraries Guide, version 14.1

SRL16E #(
.INIT(16'h0000) /I Initial Value of Shift Register
) SRL16E_inst (

.Q(Q), /I SRL data output
.AO(A0), /I Select[0] input
A1(Al), /I Select[1] input
A2(A2), /I Select[2] input
A3(A3), /I Select[3] input
.CE(CE), /I Clock enable input
.CLK(CLK), /I Clock input

.D(D) /I SRL data input

/I End of SRL16E_inst instantiation

For More Information
e See the Virtex-5 FPGA User Guide.

e See the Virtex-5 FPGA Data Sheet DC and Switching Characteristics.

on posedge of clock
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SRLC32E

Primitive: 32 Clock Cycle, Variable Length Shift Register Look-Up Table (LUT) with Clock
Enable

SRLC32E

[ Attributes

| INIT=00000000

—p 32-Bit LUT-Based

Shift Register

| st

lo

Intr oduction

X10958

This design element is a variable length, 1 to 32 clock cycle shift register implemented within a single look-up
table (LUT). The shift register can be of a fixed length, static length, or it can be dynamically adjusted by changing
the address lines to the component. This element also features an active, high-clock enable and a cascading
feature in which multiple SRLC32Es can be cascaded in order to create greater shift lengths.

Port Descriptions

Port Direction Width Function
Q Output 1 Shift register data output
Q31 Output 1 Shift register cascaded output (connect to the D input
of a subsequent SRLC32E)
D Input 1 Shift register data input
CLK Input 1 Clock
CE Input 1 Active high clock enable
A Input 5 Dynamic depth selection of the SRL
A=00000 ==> 1-bit shift length
A=11111 => 32-bit shift length
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Design Entry Method

Instantiation Yes
Inference Recommended
CORE Generator™ and wizards No
Macro support No

If instantiated, the following connections should be made to this component:

¢ Connect the CLK input to the desired clock source, the D input to the data source to be shifted/stored and the
Q output to either an FDCPE or an FDRSE input or other appropriate data destination.

* The CE clock enable pin can be connected to a clock enable signal in the design or else tied to a logic one

if not used.

* The 5-bit A bus can either be tied to a static value between 0 and 31 to signify a fixed 1 to 32 bit static shift
length, or else it can be tied to the appropriate logic to enable a varying shift depth anywhere between 1

and 32 bits.

e If you want to create a longer shift length than 32, connect the Q31 output pin to the D input pin of a

subsequent SRLC32E to cascade and create larger shift registers.

e Itisnot valid to connect the Q31 output to anything other than another SRLC32E.

* The selectable Q output is still available in the cascaded mode, if needed.

* An optional INIT attribute consisting of a 32-bit Hexadecimal value can be specified to indicate the initial

shift pattern of the shift register.
e (INIT[O] will be the first value shifted out.)

Avalilab le Attrib utes

Attrib ute Type Allo wed Values Default Description
INIT Hexa- Any 32-Bit Value All zeros Specifies the initial shift pattern of the
decimal SRLC32E.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

SRLC32E: 32-bit  variable length  shift  register LUT
with  clock enable
Virtex-5

Xilinx HDL Libraries Guide, version 14.1

SRLC32E_inst : SRLC32E
generic  map (
INIT => X"00000000")

port map (
Q => Q, -- SRL data output
Q31 => Q31, SRL cascade output pin
A => A, -- 5-bit shift depth select input
CE => CE, -- Clock enable input
CLK => CLK, -- Clock input
D=>D -- SRL data input

End of SRLC32E_inst instantiation
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Verilog Instantiation Template

/I SRLC32E: 32-bit variable length cascadable shift  register
1 with clock enable
I Virtex-5
/I Xilinx HDL Libraries Guide, version 14.1
SRLC32E #(
.INIT(32'h00000000) /I Initial Value of Shift Register

) SRLC32E_inst (

.Q(Q), /I SRL data output
.Q31(Q31), /I SRL cascade output pin
AA), /I 5-bit  shift depth select input
.CE(CE), /I Clock enable input
.CLK(CLK), // Clock input
.D(D) /I SRL data input
)
/I End of SRLC32E_inst instantiation

For More Information

e See the Virtex-5 FPGA User Guide.

LUT

e See the Virtex-5 FPGA Data Sheet DC and Switching Characteristics.
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STARTUP_VIRTEX5

Primitive: Virtex®-5 Configuration Start-Up Sequence Interface

STARTUP_VIRTEX5

CLK]| |EOS

GSR

p— | TCKSPI

USRCCLKO | | CFGCLK

USRCCLKTS |
USRDONEQ | | CFGMCLK
USRDONETS | | DINSPI

X10365

Intr oduction

This design element is used to interface device pins and logic to the Global Set/Reset (GSR) signal, the Global

Tristate (GTS) dedicated routing, the internal configuration signals, or the input pins for the SPI PROM if an SPI
PROM is used to configure the device. This primitive can also be used to specify a different clock for the device
startup sequence at the end of configuring the device, and to access the configuration clock to the internal logic.

Port Descriptions

Port Direction Width Function

EOS Output 1 Active High. Absolute end of startup.
CFGCLK Output 1 Configuration main clock output.

CFGMCLK Output 1 Configuration internal oscillator clock output.
USRCCLKO Input 1 Internal user CCLK. Signal presented to this

input will appear on the CCLK pin providing
USRCCLKTS is Low. Following a High to Low
change of USRCCLKTS, a Low to High transition
is required on the USRCCLKO before the CCLK
pin becomes an active driver.

USRCCLKTS Input 1 User CCLK 3-state enable. CCLK pin will be
3-stated when this input is High. CCLK pin
will reflect the USRCCLKO input when Low.
Following a High to Low change of USRCCLKTS,
a Low to High transition is required on the
USRCCLKO before the CCLK pin becomes an
active driver.

USRDONEO Input 1 Internal user DONE pin output control.

USRDONETS Input 1 User DONE 3-state enable to DONE pin. When
this input is High, DONE is 3-stated.

TCKSPI Output 1 Direct access to the TCK configuration pin.

DINSPI Output 1 Direct access to the DIN configuration pin.

GSR Input 1 Active High Global Set/Reset (GSR) signal. When

this input is asserted, all flip-flops are restored to
their initial value in the bitstream.

GTS Input 1 Active High Global Tristate (GTS) signal. When
this input is asserted, all user I/Os are 3-stated.

CLK Input 1 User startup clock.
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Design Entry Method

Instantiation Recommended
Inference No
CORE Generator™ and wizards No
Macro support No

If the dedicated Global Tristate (GTS) is to be used, connect the appropriate sourcing pin or logic to the GTS
input pin of the primitive. In order to specify a clock for the startup sequence of configuration, connect a clock
from the design to the CLK pin of this design element. CFGMCLK and CFGCLK allow access to the internal
configuration clocks, while EOS signals the end of the configuration startup sequence.

If you are configuring the device using a SPI PROM and need to gain access to the SPI PROM after configuration
use USRCCLKO and USRCCLKTS to supply a clock to the PROM and use DINSPI to read data from the PROM.
The SPI interface to the PROM also requires the FCS_B and MOSI pins used to enable and send data to the
PROM, but these are dual use pins and accessed as normal I/O.

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

--  STARTUP_VIRTEXS5: Startup  primitive for GSR, GTS or startup  sequence control,
- SPI PROMpins, configuration clock and start-up status

- Virtex-5

- Xilinx HDL Libraries Guide, version 14.1

STARTUP_VIRTEX5_inst : STARTUP_VIRTEX5

port map (
CFGCLK=> CFGCLK, -- Config logic clock 1-bit output
CFGMCLK=> CFGMCLK, -- Config internal osc clock 1-bit output
DINSPI => DINSPI, -- DIN SPI PROMaccess 1-bit output
EOS => EOS, -- End of Startup 1-bit output
TCKSPI => TCKSPI, -- TCK SPI PROMaccess 1-bit output
CLK => CLK, -- Clock input for start-up sequence
GSR=> GSR_PORT, -- Global Set/Reset input (GSR cannot be used for the port name)
GTS => GTS_PORT, -- Global 3-state input (GTS cannot be used for the port name)
USRCCLKO=> USRCCLKO, -- User CCLK 1-bit input
USRCCLKTS=> USRCCLKTS, -- User CCLK 3-state, 1-bit  input
USRDONEG-> USRDONEO, -- User Done 1-bit input

USRDONETS=> USRDONETS -- User Done 3-state, 1-bit  input

-- End of STARTUP_VIRTEXS5_inst instantiation

Verilog Instantiation Template

/I STARTUP_VIRTEX5: Startup  primitive for accessing GSR, GTS, startup  sequence

I control, SPI PROMpins, configuration clock and start-up status
1 Virtex-5

/I Xilinx HDL Libraries Guide, version 14.1

STARTUP_VIRTEX5 STARTUP_VIRTEX5_inst  (

.CFGCLK(CFGCLK), /I Config logic clock 1-bit output

.CFGMCLK(CFGMCLK), /I Config internal osc clock 1-bit output

.DINSPI(DINSPI), /I DIN SPI PROMaccess 1-bit output

.EOS(EQS), /I End Of Startup 1-bit output

.TCKSPI(TCKSPI), /I ' TCK SPI PROMaccess 1-bit output

.CLK(CLK), /I Clock input for start-up sequence

.GSR(GSR_PORT), /I Global Set/Reset input (GSR can not be used as a port name)
.GTS(GTS_PORT), /I Global 3-state input (GTS can not be used as a port name)

.USRCCLKO(USRCCLKO), // User CCLK 1-bit input
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.USRCCLKTS(USRCCLKTS), // User CCLK 3-state
.USRDONEO(USRDONEO), // User Done
.USRDONETS(USRDONETS) // User Done 3-state

/I End of STARTUP_VIRTEXS5_ inst instantiation

For More Information

1-bit  input
input
1-bit  input

e See the Virtex-5 FPGA Configuration User Guide.

e See the Virtex-5 FPGA Data Sheet DC and Switching Characteristics.

e See the Virtex-5 FPGA User Guide.
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SYSMON

Primitive: System Monitor

SYSMON

DI[15:0] DO[15:0]

DADDR(6:0] DRDY
DEN | JTAGBUSY
DWE | JTAGMODIFIED
DCLK | JTAGLOCKED
CONVSTCLK | ot
RESET | ALM[2:0]
CONVST
. CHANNEL[4:0]
VAUXP[15:0]
VAUXN[15:0] |EOC
E
e 05
N | BUSY
X10366

This design element is built around a 10-bit, 200-kSPS (kilosamples per second) Analog-to-Digital Converter
(ADC). When combined with a number of on-chip sensors, the ADC is used to measure FPGA physical operating
parameters, including on-chip power supply voltages and die temperatures. Access to external voltages is
provided through a dedicated analog-input pair (VP/VN) and 16 user-selectable analog inputs, known as
auxiliary analog inputs (VAUXP[15:0], VAUXN][15:0]). The external analog inputs allow the ADC to monitor

the physical environment of the board or enclosure.

Port Descriptions

Port Direction Width Function

ALM][2:0] Output 3 3-bit output alarm for temp, Vccint and Vecaux

BUSY Output 1 1-bit output ADC busy signal

CHANNEL[4:0] Output 5 5-bit output channel selection

CONVST Input 1 1-bit input convert start

CONVSTCLK Input 1 1-bit input convert start clock

DADDR[6:0] Input 7 7-bit input address bus for dynamic reconfig

DCLK Input 1 1-bit input clock for dynamic reconfig

DEN Input 1 1-bit input enable for dynamic reconfig

DI[15:0] Input 16 16-bit input data bus for dynamic reconfig

DO[15:0] Output 16 16-bit output data bus for dynamic reconfig

DRDY Output 1 1-bit output data ready for dynamic reconfig

DWE Input 1 1-bit input write enable for dynamic reconfig

EOC Output 1 1-bit output end of conversion

EOS Output 1 1-bit output end of sequence

JTAGBUSY Output 1 1-bit output JTAG DRP busy

JTAGLOCKED Output 1 1-bit output DRP port lock

JTAGMODIFIED Output 1 1-bit output JTAG write to DRP
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Port Direction Width Function

OoT Output 1 1-bit output over temperature alarm
RESET Input 1 1-bit input active high reset
VAUXN][15:0] Input 16 16-bit input N-side auxiliary analog input
VAUXP([15:0] Input 16 16-bit input P-side auxiliary analog input
VN Input 1 1-bit input N-side analog input

vp Input 1 1-bit input P-side analog input

Design Entry Method

Instantiation Recommended
Inference No
CORE Generator™ and wizards No
Macro support No

Connect all desired input and output ports and set the appropriate attributes for the desired behavior of this
component. For simulation, provide a text file to give the analog and temperature to the model. The format
for this file is as follows:

/I Must use valid headers on all columns

/I Comments can be added to the stimulus file using /'
TIME TEMP VCCAUXVCCINT VP VN VAUXP[0] VAUXNIO]

00000 45 25 1.0 05 0.0 0.7 0.0

05000 85 2.45 1.1 0.3 0.0 0.2 0.0

/I Time stamp data is in nano seconds (ns)

/I Temperature is recorded in C (degrees centigrade)

/I Al other channels are recorded as V (Volts)

/I Valid column headers are:

/I TIME, TEMP, VCCAUX, VCCINT, VP, VN,

/I VAUXP[0], VAUXNIO],......cccvuee. VAUXP[15], VAUXNI[15]
/I External analog inputs are differential so VP = 05 and VN = 0.0 the
/I input on channel VP/VN is 05 - 0.0 = 0.5V

Note When compiling the included code, please do not add any extraneous spaces to the text as this could
cause compilation to fail.

Avalilab le Attrib utes

Data

Attrib ute Type Allo wed_ValugBefault Description

INIT_40 Hexa- 16'h0000 to 16'h0000 Configuration register 0
decimal 16'hffff

INIT_41 Hexa- 16'h0000 to 16'h0000 Configuration register 1
decimal 16'hffff

INIT_42 Hexa- 16'h0000 to 16'h0800 Configuration register 2
decimal 16'hftff

INIT 43 Hexa- 16'h0000 to 160000 Test register 0
decimal 16'hffff

INIT_44 Hexa- 16'h0000 to 16'h0000 Test register 1
decimal 16'hffff

INIT 45 Hexa- 16'h0000 to 160000 Test register 2
decimal 16'hffff
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Attrib ute Type Allo wed_ValugBefault Description
INIT_46 Hexa- 16'h0000 to 160000 Test register 3
decimal 16'hftff
INIT 47 Hexa- 16'h0000 to 160000 Test register 4
decimal 16'hffff
INIT_48 Hexa- 16'h0000 to 16'h0000 Sequence register 0
decimal 16'hftff
INIT_49 Hexa- 16'h0000 to 16'h0000 Sequence register 1
decimal 16'hffff
INIT_4A Hexa- 16'h0000 to 16'h0000 Sequence register 2
decimal 16'hftff
INIT_4B Hexa- 16'h0000 to 16"h0000 Sequence register 3
decimal 16'hffff
INIT_4C Hexa- 16'h0000 to 16'h0000 Sequence register 4
decimal 16'hftff
INIT_4D Hexa- 16'h0000 to 16"h0000 Sequence register 5
decimal 16'hffff
INIT_4E Hexa- 16'h0000 to 16'h0000 Sequence register 6
decimal 16'hftff
INIT_4F Hexa- 16'h0000 to 16"h0000 Sequence register 7
decimal 16'hffff
INIT_50 Hexa- 16'h0000 to 160000 Alarm limit register 0
decimal 16'hftff
INIT_51 Hexa- 16'h0000 to 16"h0000 Alarm limit register 1
decimal 16'hffff
INIT_52 Hexa- 16'h0000 to 160000 Alarm limit register 2
decimal 16'hftff
INIT_53 Hexa- 16'h0000 to 16"h0000 Alarm limit register 3
decimal 16'hffff
INIT_54 Hexa- 16'h0000 to 160000 Alarm limit register 4
decimal 16'hftff
INIT_55 Hexa- 160000 to 16"h0000 Alarm limit register 5
decimal 16'hffff
INIT_56 Hexa- 16h0000 to 160000 Alarm limit register 6
decimal 16'hftff
INIT_57 Hexa- 16'h0000 to 16"h0000 Alarm limit register 7
decimal 16'hffff
SIM_DEVICE String "VIRTEX5", "VIRTEX5" Specifies the target device family for
"VIRTEX6" simulation.
SIM_MONITOR_FILE String String design.txt Simulation analog entry file
representing
file name and
location
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VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

SYSMON: System Monitor
Virtex-5

- Xilinx ~ HDL Libraries Guide, version 14.1
SYSMON_inst : SYSMON
generic  map (
INIT_40 => X"0000", -- Configuration register 0
INIT_41 => X"0000", -- Configuration register 1
INIT_42 => X"0000", -- Configuration register 2
INIT_43 => X"0000", -- Test register 0
INIT_44 => X"0000", -- Test register 1
INIT_45 => X"0000", -- Test register 2
INIT_46 => X"0000", - Test register 3
INIT_47 => X"0000", -- Test register 4
INIT_48 => X"0000", -- Sequence register 0
INIT_49 => X"0000", -- Sequence register 1
INIT_4A => X"0000", -- Sequence register 2
INIT_4B => X"0000", -- Sequence register 3
INIT_4C => X"0000", - Sequence register 4
INIT_4D => X"0000", -- Sequence register 5
INIT_4E => X"0000", -- Sequence register 6
INIT_4F => X"0000", -- Sequence register 7
INIT_50 => X"0000", -- Alarm limit register 0
INIT_51 => X"0000", -- Alarm limit register 1
INIT_52 => X"0000", -- Alarm limit register 2
INIT_53 => X"0000", -- Alarm limit register 3
INIT_54 => X"0000", -- Alarm limit register 4
INIT_55 => X"0000", -- Alarm limit register 5
INIT_56 => X"0000", -- Alarm limit register 6
INIT_57 => X"0000", -- Alarm limit register 7
SIM_MONITOR_FILE => "design.txt") - Simulation analog entry file
port map (
ALM => ALM, -~ 3-bit output for temp, Vccint and Vccaux
BUSY => BUSY, -- 1-bit output ADC busy signal
CHANNEL=> CHANNEL, -- 5-bit output channel selection
DO => DO, -- 16-bit output data bus for dynamic reconfig
DRDY => DRDY, -- 1-bit output data ready for dynamic reconfig
EOC => EOC, -- 1-bit output end of conversion
EOS => EOS, -- 1-bit output end of sequence
JTAGBUSY=> JTAGBUSY, -- 1-bit output JTAG DRP busy
JTAGLOCKED=> JTAGLOCKED, -- 1-bit output DRP port lock
JTAGMODIFIED => JTAGMODIFIED, -- 1-bit output JTAG write to DRP
OT => OT, -- 1-bit output over temperature alarm
CONVST=> CONVST, -- 1-bit input convert start
CONVSTCLK=> CONVSTCLK, -- 1-bit input convert start clock
DADDR=> DADDR, -- 7-bit input address bus for dynamic reconfig
DCLK => DCLK, -- 1-bit input clock for dynamic reconfig
DEN => DEN, -- 1-bit input enable for dynamic reconfig
DI => DI, -- 16-bit input data bus for dynamic reconfig
DWE=> DWE, -- 1-bit input write enable for dynamic reconfig
RESET => RESET, -- 1-bit input active high reset
VAUXN => VAUXN, -~ 16-bit input N-side auxiliary analog input
VAUXP => VAUXP, -- 16-bit input P-side auxiliary analog input
VN => VN, -~ 1-bit input N-side analog input
VP => VP) -- 1-bit input P-side analog input
)
-- End of SYSMON._inst instantiation
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Verilog Instantiation Template

/I SYSMON: System Monitor

1 Virtex-5

/I Xilinx HDL Libraries Guide, version 14.1

SYSMON#(
.INIT_40(16'h0), /I Configuration register 0
INIT_41(16'h0), /I Configuration register 1
.INIT_42(16'h0), /I Configuration register 2
INIT_43(16'h0), /I Test register 0
.INIT_44(16'h0), /I Test register 1
.INIT_45(16'h0), /I Test register 2
.INIT_46(16'h0), /I Test register 3
.INIT_47(16'h0), /I Test register 4
.INIT_48(16'h0), /I Sequence register 0
.INIT_49(16'h0), /I Sequence register 1
.INIT_4A(16'h0), /I Sequence register 2
.INIT_4B(16'h0), /I Sequence register 3
.INIT_4C(16'h0), /I Sequence register 4
.INIT_4D(16'h0), /I Sequence register 5
.INIT_4E(16'h0), /I Sequence register 6
.INIT_4F(16'h0), /I Sequence register 7
.INIT_50(16'h0), /I Alarm limit  register 0
INIT_51(16'h0), /Il Alarm limit register 1
INIT_52(16'h0), /I Alarm limit register 2
.INIT_53(16'h0), /[ Alarm limit register 3
INIT_54(16'h0), /I Alarm limit register 4
.INIT_55(16'h0), /[ Alarm limit register 5
.INIT_56(16'h0), /I Alarm limit  register 6
.INIT_57(16'h0), /I Alarm limit register 7
.SIM_MONITOR_FILE("design.txt") /I Simulation analog entry file

) SYSMON_inst (
ALM(ALM), /I 3-bit  output for temp, Vccint and Vccaux
.BUSY(BUSY), /I 1-bit  output ADC busy signal
.CHANNEL(CHANNEL), /I 5-bit  output channel selection
.DO(DO), /I 16-bit output data bus for dynamic reconfig
.DRDY(DRDY), /I 1-bit output data ready for dynamic reconfig
.EOC(EOC), /I 1-bit output end of conversion
.EOS(EOQS), /I 1-bit output end of sequence
JTAGBUSY(JTAGBUSY), // 1-bit output JTAG DRP busy
JTAGLOCKED(TAGLOCKED), // 1-bit output DRP port lock
JTAGMODIFIED(JTAGMODIFIED), // 1-bit output JTAG write to DRP
.OT(OT), /I 1-bit  output over temperature alarm
.CONVST(CONVST), /I 1-bit input convert start
.CONVSTCLK(CONVSTCLK), // 1-bit input convert start clock
.DADDR(DADDR), /I 7-bit  input address bus for dynamic reconfig
.DCLK(DCLK), /I 1-bit input clock for dynamic reconfig
.DEN(DEN), /I 1-bit input enable for dynamic reconfig
.DI(DI), /I 16-bit input data bus for dynamic reconfig
.DWE(DWE), /I 1-bit input write enable for dynamic reconfig
.RESET(RESET), /I 1-bit input active high reset
VAUXN(VAUXN), /I 16-bit  input N-side auxiliary analog input
VAUXP(VAUXP), /I 16-bit  input P-side auxiliary analog input
.VN(VN), /I 1-bit input N-side analog input
.VP(VP) /I 1-bit input P-side analog input

)
I

End of SYSMON_inst instantiation

For More Information

See the Virtex-5 FPGA User Guide.

See the Virtex-5 FPGA Data Sheet DC and Switching Characteristics.
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& XILINXe Chapter 5: About Design Elements

TEMAC

Primitive: Tri-mode Ethernet Media Access Controller (MAC)

Intr oduction

This design element contains paired embedded Ethernet MACs that are independently configurable to meet all
common Ethernet system connectivity needs.

Design Entry Method

Instantiation No
Inference No
CORE Generator™ and wizards Recommended
Macro support No

For More Information

e See the Virtex-5 Embedded Tri-Mode Ethernet MAC User Guide.
e See the Virtex-5 FPGA Data Sheet DC and Switching Characteristics.
e See the Virtex-5 FPGA User Guide.
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USR_ACCESS_VIRTEXS

Primitive: Virtex-5 User Access Register

USR_ACCESS_VIRTEX5
DATA[31:0]

__|
DATAVALID

CFGCLK

Configuration Bitstream
Data Access

X10960

Intr oduction

This design element enables you to access a 32-bit register within the configuration logic. You will thus be able to
read the data from the bitstream. One use case for this component is to allow data stored in bitstream storage

source to be accessed by the FPGA design after configuration.

Port Descriptions

Port Direction Width Function
DATA Output 32 Configuration Output Data
DATAVALID Output 1 Active high DATA port contains valid data.
CFGCLK Output 1 Configuration Clock
Design Entry Method
Instantiation Recommended
Inference No
CORE Generator™ and wizards No
Macro support No

VHDL Instantiation Template

Unless they already exist, copy the following two statements and paste them before the entity declaration.

Library  UNISIM;
use UNISIM.vcomponents.all;

USR_ACCESS_VIRTEXS5: Configuration
Virtex-5
Guide,

Data Memory Access Port

Xilinx HDL Libraries version 14.1

USR_ACCESS_VIRTEX5_inst : USR_ACCESS_VIRTEX5

port map (
CFGCLK=> CFGCLK, -- 1-hit configuration clock output
DATA => DATA, -- 32-bit config data output
DATAVALID => DATAVALID -- 1-bit data valid output

);

End of USR_ACCESS_VIRTEXS5 inst instantiation
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Chapter 5: About Design Elements

Verilog Instantiation Template

/I USR_ACCESS_VIRTEXS5: Configuration Data Memory Access Port

1 Virtex-5

Il Xilinx HDL Libraries Guide, version 14.1

USR_ACCESS_VIRTEXS5USR_ACCESS_VIRTEX5_inst (
.CFGCLK(CFGCLK), /I 1-bit  configuration clock output
.DATA(DATA), /I 32-bit config data output
.DATAVALID(DATAVALID) /I 1-bit data valid output

)

/I End of USR_ACCESS_VIRTEX5_inst instantiation

For More Information

e See the Virtex-5 FPGA User Guide.

e See the Virtex-5 FPGA Data Sheet DC and Switching Characteristics.
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