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BRAM_SDP_MACRO
: Simple Dual Port RAM

BRAM_SDP_MACRO

DI(WRITE_WIDTH:1:0)
WRADDR(8:0)

WE(N{WRITE_WIDTH):0)
DO(READ_WIDTH:1:0)
_—

WREN

HST

WRCLK |

Attributes
BRAM_SIZE-1

e

RE, 36

WHITE L
5IM_COLLISION_CHECK-ALL
SAVAL-D

INIT_FILE-NONE

RDADDR(8:0)

HDEN
REGCE |

RDCLK
=5

Simple Dual Port RAM

M=

FPGA F /34 AZ1X7 vy 7 RAM 23 cE & 40, PLJH RAM/ROM (18kb F£7-1% 9kb) L Tar 7 4¥ 2l —3i g TX
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B, BAEWIHERMIT, ACAEY TvAZTI7EALET, NAMAR—TNVOEZABLNAREICRD, A7 var
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Library UNISIM;
use UNISIM.vcomponents.all;

-- BRAM_SDP_MACRO: Simple Dual Port RAM
-- Spartan-6
-— Xilinx HDL Libraries Guide, version 12.1

-- Note - This Unimacro model assumes the port directions to be "downto™.
- Simulation of this model with "to" in the port directions could lead to erroneous results.

BRAM_SDP_MACRO_inst : BRAM_SDP_MACRO
generic map (
BRAM_SIZE => "18Kb", -- Target BRAM, "18Kb" or "36Kb"

DEVICE => "SPARTAN6" -- Target device: "VIRTEX5", "VIRTEX6", "SPARTAN6"
WRITE_WIDTH => O, -- Valid values are 1-72 (37-72 only valid when BRAM_SIZE="36Kb"")
READ_WIDTH => O, -- Valid values are 1-72 (37-72 only valid when BRAM_SIZE="36Kb")

DO_REG => 0, -- Optional output register (0 or 1)
INIT_FILE => "NONE",
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
INIT => X'"000000000000000000", -- Initial values on output port
-- The following INIT_xx declarations specify the initial contents of the RAM
INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000**
INIT_O01 => 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_OC => 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**
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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 INIT_xx are valid when configured as 36Kb

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"
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"",
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INIT_77 => X"

INIT_78 => X

INIT_79 => X"

INIT_7A => X

INIT_7B => X"

INIT_7C => X

INIT_7D => X"

INIT_7E => X

INIT_7F => X"

-- The next
INITP_00 =>
INITP_O01 =>
INITP_02 =>
INITP_03 =>
INITP_04 =>
INITP_05 =>
INITP_06 =>
INITP_07 =>

-- The next
INITP_08 =>
INITP_09 =>
INITP_OA =>
INITP_OB =>
INITP_OC =>
INITP_OD =>
INITP_OE =>
INITP_OF =>
port map (
DO => DO,
DI => DI,
RDADDR => RD.
RDCLK => RDC

RDEN => RDEN,

REGCE => REG
RST => RST,
WE => WE,
WRADDR => WR
WRCLK => WRC
WREN => WREN

);
-- End of BRAM_

0000000000000000000000000000000000000000000000000000000000000000™,
**0000000000000000000000000000000000000000000000000000000000000000™,
0000000000000000000000000000000000000000000000000000000000000000*,
**0000000000000000000000000000000000000000000000000000000000000000™,
0000000000000000000000000000000000000000000000000000000000000000**,
**0000000000000000000000000000000000000000000000000000000000000000™",
0000000000000000000000000000000000000000000000000000000000000000*,
**0000000000000000000000000000000000000000000000000000000000000000",
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™,

set of INIT_xx are valid when configured as 36Kb

X'"0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000"*
X'"0000000000000000000000000000000000000000000000000000000000000000°"
X**0000000000000000000000000000000000000000000000000000000000000000"*
X'"0000000000000000000000000000000000000000000000000000000000000000"
X**0000000000000000000000000000000000000000000000000000000000000000"*
X'"0000000000000000000000000000000000000000000000000000000000000000°"
X**0000000000000000000000000000000000000000000000000000000000000000" ")

-- Output read data port
-- Input write data port

ADDR, -- Input read address

LK, -- Input read clock
-- Input read port enable

CE, -- Input read output register enable
-— Input reset
-- Input write enable

ADDR, -- Input write address

LK, -- Input write clock

-- Input write port enable

SDP_MACRO_inst instantiation

Verilog 581t ([ RE2 T —23Y)

// BRAM_SDP_MACRO: Simple Dual Port RAM

//

Spartan-6

// Xilinx HDL Libraries Guide, version 12.1

BRAM_SDP_MACRO
_BRAM_SIZE("

#(
18Kb'), // Target BRAM, "9Kb" or "18Kb"

_DEVICE("'SPARTAN6'"), // Target device: "VIRTEX5", "VIRTEX6", "SPARTANG"

-WRITE_WIDTH

), // Valid values are 1-36

-READ_WIDTH(O), // Valid values are 1-36

.DO_REG(0),

// Optional output register (0 or 1)

CINTT_FILE (NONE™),

.SIM_COLLISI

.SIM_MODE (*'SAF

_INIT_00(256"
_INIT_01(256~

_INIT_02(256"
_INIT_03(256”
_INIT_04(256"
_INIT_05(256"
_INIT_06(256

_INIT_07(256”

ON_CHECK (**ALL'), // Collision check enable "ALL"™, "WARNING_ONLY",
// ""GENERATE_X_ONLY" or "NONE"

E™), // Simulation: "SAFE" vs. "FAST", see "Synthesis and Simulation Design Guide"™ for details
- SRVAL(72~h000000000000000000), // Set/Reset value for port output
- INIT(72”h000000000000000000), // Initial values on output port

h0000000000000000000000000000000000000000000000000000000000000000) ,
h0000000000000000000000000000000000000000000000000000000000000000) ,
h0000000000000000000000000000000000000000000000000000000000000000) ,
h0000000000000000000000000000000000000000000000000000000000000000) ,
h0000000000000000000000000000000000000000000000000000000000000000) ,
h0000000000000000000000000000000000000000000000000000000000000000) ,
~h0000000000000000000000000000000000000000000000000000000000000000) ,
h0000000000000000000000000000000000000000000000000000000000000000) ,
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-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) ,
- 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) ,

// The next set of INIT_xx are valid when configured as 36Kb

- 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) ,

Spartan-6 547 51) H4K (HDL A)
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-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) ,
- 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) ,

// The next 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) ,

// The next set of INITP_xx are valid when configured as 36Kb
- INITP_08(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
-INITP_09(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OA(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INITP_OB(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_0C(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
-INITP_OD(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OE (256 >h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OF(256>h0000000000000000000000000000000000000000000000000000000000000000)
) BRAM_SDP_MACRO_inst (
DO(DO) // Output read data port
.DI(DD), // Input write data port
-RDADDR(RDADDR), // Input read address

Spartan-6 547 3!) 74K (HDL F)
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& XILINXe

-RDCLK(RDCLK),
-RDEN(RDEN),
-REGCE(REGCE),
-RST(RST),
_WEQWE),
.WRADDR(WRADDR) ,
_WRCLK(WRCLK),
-WREN(WREN)

);

//
//
//
//
//
//
//
//

Input
Input
Input
Input
Input
Input
Input
Input

read clock
read port enable
read output register enable

reset
write
write
write
write

enable
address
clock

port enable

// End of BRAM_SDP_MACRO_inst instantiation

E=3 R

Spartan—6 FPGA D& #} (2 —%— HARBIRT —FT—})
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BRAM_SINGLE_MACRO
: Single Port RAM

BRAM_SINGLE_MACRO

DI(WRITE_WIDTH:1:0)
ADDR(f(BRAM_SIZE):0)

WE(f{(WRITE_WIDTH):0)

DO(READ_WIDTH:1:0)
—

BRAM_SZE-18Kb

DO_REG-0

INITO

READ_WIDTH-1
WRITE_WIDTH-1
WRITE_MODE-WRITE_FIRST

SRVAL-D
INIT_FILE-NONE

EN

REGCE |

RST
CLK

Simple Port RAM

ME

FPGA A RAIZ1X7 a7 RAM D3 & £40. LA RAM/ROM (18kb £771% 9kb) SLCar 7 4F¥al—i g TxF
T, BT R—hD 7 a7 RAM IZ21%, KEDA L F v 7 F —2EE RN ORI M TEET, Ak A
F—T N DEXSALNAFREIC/Y AT ar Ol IV PR Z % LT RAM @ clock—to—out XA L& EHETXET,

A — 0D B8

R—b4 A [ =] HHe

H AR —h

DO H a7 4FXalb—ar#FEE | ADDR THESNETF —2H /18
Z R

ANDR—k

DI AS a7 4¥Xalb—ar#FEE | ADDR THESNWETF —Z A S8 %
IR

ADDR AN a 74X 2l —aryfrE | TRUAATIRA
2R

WE AT ar74¥al—varkx | SAAMETAN A X —T L
2R

EN AT 1 EXIAL/FIHAHLAR—T L

RST AN 1 HAL 22D Ry R

REGCE AF 1 WAL o2Eoray sy 43 —7 v AN )1 (DO_REG=1 D

BIZDOHER)
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& XILINXe

R—h4 7 A ]

i He

CLK AT 1

Jay s NJ)

aAvIJ4¥al—avk

WRITE_WIDTH BRAM_SIZE ADDR WE
37 ~ 72 18Kb 8 8
36 ~ 19 9 4
18 ~ 10 10 2
9~5 11 1
4~3 12 1
2 13 1
1 14 1
36 ~ 19 9Kb 8 4
18 ~ 10 9 2
9~5 10 1
4~3 11 1
2 12 1
1 13 1
THAVDARNFE

Z® UniMacro AV AZ Y —2ab DBINFRE T, TUIT AT TGA—ZERETEDIINILEZb0 T, |k

LD 74X 2l —arRESRL | T VA L BHELZIETIOICEEL TTES W,
A AR T ay "
HE Al
CORE Generator™ BL U7 4% —K ol
<~ 7O+ R—h et
ERA G E M
B 247 & T4k 5 BA
BRAM SIZE 7 5| 18Kb. 9Kb 9Kb RAM % 18kb F7-1% 9kb AEV L Tar 7 ¢
Xal—arLEd,
DO_REG Vit 0.1 0 fliZe 11235E, RAM O IV A2 0B A 30—
T AZIRY  RAM 235D clock—to—out ZA L3
FfESET, 2L, A HLLAT v O
ravy AT ET, HE0I12TD
L1 7uayy ANV THAHLBARETT
M. clock—to—out A LNELRVET,
READ_WIDTH T 1~ 36 1 H IS A D %48 72
WRITE_WIDTH L& g 1~ 36 1 AT R ZADONEZ ¥ E
Spartan-6 547 51) H4K (HDL A)
20 http://japan.xilinx.com UG615 (v12.1) 2010 &£ 4 A 19 H
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AA H A

15 14 I3 12 I 10 LO

1 0 0 1 0 1 INIT[37]
1 0 0 1 1 0 INIT[38]
1 0 0 1 1 1 INIT[39]
1 0 1 0 0 0 INIT[40]
1 0 1 0 0 1 INIT[41]
1 0 1 0 1 0 INIT[42]
1 0 1 0 1 1 INIT[43]
1 0 1 1 0 0 INIT[44]
1 0 1 1 0 1 INIT[45]
1 0 1 1 1 0 INIT[46]
1 0 1 1 1 1 INIT[47]
1 1 0 0 0 0 INIT[48]
1 1 0 0 0 1 INIT[49]
1 1 0 0 1 0 INIT[50]
1 1 0 0 1 1 INIT[51]
1 1 0 1 0 0 INIT[52]
1 1 0 1 0 1 INIT[53]
1 1 0 1 1 0 INIT[54]
1 1 0 1 1 1 INIT[55]
1 1 1 0 0 0 INIT[56]
1 1 1 0 0 1 INIT[57]
1 1 1 0 1 0 INIT[58]
1 1 1 0 1 1 INIT[59]
1 1 1 1 0 0 INITL[60]
1 1 1 1 0 1 INIT[61]
1 1 1 1 1 0 INIT[62]
1 1 1 1 1 1 INIT[63]

INIT = INIT @M T ESNT- 16 3 EE 2 EmH TR LI-H

R—b D EREA

R—r4 A = e B

LO H D 1 6/5 N1 LUT A £7213NHE CLB #t
10,11, 12,13, 14, 15 AS 1 LUT AF

184

http://japan.xilinx.com

Spartan-6 547 51) H4K (HDL A)
UG615 (v12.1) 2010 £ 4 B 19 H




£ XILINX: BIE . FTHAY TLAVE

THAVDANFE

AVAR =g ]

He7m i 2%
CORE Generator™ X w4 —F ARy
~7adHR—hK AW

ERAMRTRELE
g 547 fi8 ForLE | 56

INIT 16 % 64 £ M FTRTER NI T T T =7 N OmBEE R E

VHDL 81k (/1 RAVI T —23Y)
WD 2 DORESCRFEIELZ WA T — L, = T4 T4 B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT6_L: 6-input Look-Up Table with local output
- Spartan-6
-— Xilinx HDL Libraries Guide, version 12.1

LUT6_L_inst : LUT6_L
generic map (
INIT => X"0000000000000000"") -- Specify LUT Contents
port map (
LO => LO, -- LUT local output
10 => 10, -- LUT input
11 => 11, -- LUT input
12 => 12, -- LUT input
13 => 13, -- LUT input
14 => 14, -- LUT input
15 => 15 -- LUT input
)

-- End of LUT6_L_inst instantiation

Verilog B2k (A2 RA T—3Y)

// LUT6_L: 6-input Look-Up Table with local output
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

LUT6_L #(
- INIT(64>h0000000000000000) // Specify LUT Contents

) LUT6_L_inst (
-LO(LO), // LUT local output
_10(10), // LUT input
_11(11), // LUT input
_12(12), // LUT input
_13(13), // LUT input
_14(14), // LUT input
_15(15) // LUT input

)

// End of LUT6_L_inst instantiation

Spartan-6 547 3!) 74K (HDL F)
UG615 (v12.1) 2010 &£ 4 A 19 H http://japan.xilinx.com 185




EI3F: FTHAY ILAVE & XILINXs

B 1 R
Spartan—6 FPGA 2 74Xy 7 )V uyvyy Ty 2—%— JAK
Spartan—6 FPGA & —# 3 —h : DC FtEB L OAA v F Kk
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£ XILINX. BIE . FTHAY TLAVE

MCB

: Memory Control Block

M=

WSOMDEFEHENTWEDRAEY A F—T 2 A A% PR —bFTHAEY 2 br—F T4, MCB IE, MIG (Memory
Interface Generator) > — /L COfEH DA THR—FIHNTWET, MCB O H J7 18 L OWERE D AT Xilink
Memory Interface Generator (MIG) User Guide JZ#ZBEL TL7Z&W,

5 HH 1
YPAYL IR AEY AL =T xR VL —HF MIG) 2—H — HAR
Spartan—6 FPGA 7 —# Y —h : DC Fpth B L OAA T Rk
Spartan—-6 FPGA D& ¥t (2 —% — IARBLOT —H#L—1H)
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EIE . FHAY ILAVE € XILINX:

MUXF7

: 2-to-1 Look-Up Table Multiplexer with General Output

MUXF7

M=

IOTHAY ZVANE, RIET DN 0T 0T T=TNEBEDE T T 777 ar DNy I Ty T T—=7 V&
720X 8:1 v VT T VLIV EAERT DI D~ IVT TV IY Ty rvarw A TUACRLET, 10 BEOVL AT
L. MUXF6 Or—H/L 77 (LO) 28k LE3, BELIZRAT (S) 1X, EOWNEHAY N THEREI CXET, S 2 Low O
BAIT 10 2NRINEHL, High OEA1E 11 2NBIRENE T,

ZDIED, v—HVH S1%EED MUXFT.D BEX O MUXFT.L WY, BIpBH AT TNV CLATUMIIORAIL T
TR LV EREIITOMNERZ LG A A TEET,

WX

AR H B
S I0 I (0]

0 10 X 10

1 X 11 I

0 0 0

X 1 1 1
G NOE L

R—r% AR ] B EE

0 H 1 PFLABELARE~D MUX D H S

10 AT 1 AJ1 MUXF6 LO H )iz #ke)
5l AT 1 A (MUXF6 LO H /ic#sse)
S AN 1 MUX ~D A3V 7R
THAODANAE

AAR L m—g )

HER HELE

CORE Generator™ BL O 4 —FK N

~7adYR—h A\]

Spartan-6 47 35') HA4K (HDL )
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VHDL 88k (A2 RA T —3Y)
KD 2 OO LINTFELLZEWIGAFaE—L, =T 4T 4B S ORNIA AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- MUXF7: CLB MUX to tie two MUXF6’s together with general output
-— Spartan-6
-- Xilinx HDL Libraries Guide, version 12.1

MUXF7_inst : MUXF7

port map (
0 =0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
11 => 11, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
S=>S8 -- Input select to MUX

);

-- End of MUXF7_inst instantiation

Verilog E21k (A2 RA T —3Y)

// MUXF7: CLB MUX to tie two LUT6”s or MUXF6’s together with general output
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

MUXF7 MUXF7_inst (
.0(0), // Output of MUX to general routing
_10(10), // Input (tie to LUT6 06 pin)
_11(11), // Input (tie to LUT6 06 pin)
.S(S) // Input select to MUX

)

// End of MUXF7_inst instantiation

FFHIE R
Spartan-6 FPGA I 74X ¥ 7 /)L nYv ) Juy ) 2—%— HAR
Spartan—6 FPGA & —% —h : DC #MEB L OAA w F 41k

Spartan-6 547 3!) 74K (HDL F)

UG615 (v12.1) 2010 &£ 4 A 19 H http://japan.xilinx.com

189


http://japan.xilinx.com/support/documentation/spartan-6_user_guides.htm
http://japan.xilinx.com/support/documentation/spartan-6_data_sheets.htm

EIE . FHAY ILAVE £ XILINX:

MUXF7_D

: 2-to-1 Look-Up Table Multiplexer with Dual Output
MUXF7_D

M=E

ZOTFHAY L ACNI ST AN I T TN E G DLR T T I 7iarOAy Ty F—7)VF
7213 16:1 ~ VF VLIV EAVERTHZD D~ VT TV IY Ty riarwArTVARCET, 10 BEONIL ABIZ
1L, MUXF6 or— V)] (LO) 28 LE3, BELIZRAT (S) 1X, EOWNHBAY N THEREI CXET, S 2 Low O
BAIE 10 2NBINEN, High OHAIE 1L 2NBIRENE T,

H7 0 & LO T, BeEmIZRT Y, ) O lx—MmiA 2 —axshTd, LO H711%. [RILC CLB A7 A AHN
WZHDHIDOAN T ORI HLET,

iR
AR 5
S 10 I 0 LO
0 10 X 10 10
1 X 11 11 11
X 0 0 0
X 1 1 1 1

R—b D& A

R—t4& 7 H B T aE

O o 1 LABELH~D MUX O H 7
LO H 1 a2 — AR ~D MUX O H 5
10 AT 1 A7) (MUXF6 LO /)12 #et)
1 AT 1 A1 (MUXF6 LO H F71cB5#5¢)
S AT 1 MUX ~DO ATV 7R
THAVDARNEE

AVAR =gy nJ

HE 7 HELE

CORE Generator™ L w4 —F )

~7rdOHPR—hk ]
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& XILINXs E3E: THA

VHDL 88k (A2 RA T —3Y)
KD 2 OO LINTFELLZEWIGAFaE—L, =T 4T 4B S ORNIA AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- MUXF7_D: CLB MUX to tie two MUXF6’s together with general and local outputs
-— Spartan-6
-- Xilinx HDL Libraries Guide, version 12.1

MUXF7_D_inst : MUXF7_D

port map (
LO => LO, -- Ouptut of MUX to local routing
0 =0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
11 => 11, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
S =S -- Input select to MUX

)

-- End of MUXF7_D_inst instantiation

Verilog 8k (A RAV T —3Y)

// MUXF7_D: CLB MUX to tie two LUT6”’s or MUXF6’s together with general and local outputs
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

MUXF7_D MUXF7_D_inst (
.LO(LO), // Ouptut of MUX to local routing
.00, // Output of MUX to general routing
_10(10), // Input (tie to LUT6 06 pin)
_11(11), // Input (tie to LUT6 06 pin)
.S(S) // Input select to MUX

)

// End of MUXF7_D_inst instantiation

B 1 R
Spartan—6 FPGA i 74X ¥ 7 /)L v r Jay ) a2—%— HAR
Spartan—6 FPGA 7 —X 3 —} : DC #E B L OAAL » F Kbk
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EIE: THAY ILAVE & XILINX.

MUXF7_L

: 2-to-1 look-up table Multiplexer with Local Output
MUXF7_L

M=

ZOTHAY TV AN, ST NI T T T=TNEMBEDE T T I 77 ar DNy I Ty T—TVE
7213 16:1 < VT LIV EER T DD DO~ NT LI Ty riar e A TVACRLET, 10 BELO L AT
1L, MUXF6 Or— V77 (LO) 28k LE3, BELIZRAT (S) 1X, EOWNEHAY N THEREI TXET, S A Low @
BAIT 10 2NRINE L, High DA 1T 11 2NBIRENE T,

LO /1%, R CLB AFA ANIZHDRID A E DAL £,

i I R

ARB e
S 10 1 5
0 10 N "

! X 11 T

0 0 5

X ) . -
R—b 7B

R—hr4 AR ] 1 EE

- s ! 72— VBRSO MUX O HYT)
10 IS ! v

11 IS ! i

> AT 1 MUX ~D A fEL 7k
THAVDARNEE

AVAR Y =gy o

Hewm o

CORE Generator™ LU 1 —R [

~7aDYR—h R

VHDL £k (/2 RA T —S3Y)
KD 2 OO STNIFELLWEEA o — L., = T4 T4 B = ORI AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;
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& XILINXe

-- MUXF7_L: CLB MUX to tie two MUXF6’s together with local output
-— Spartan-6
-- Xilinx HDL Libraries Guide, version 12.1

MUXF7_L_inst : MUXF7_L

port map (
LO => LO, -- Output of MUX to local routing
10 => 10, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
11 => 11, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
S =S -- Input select to MUX

):

-- End of MUXF7_L_inst instantiation

Verilog 581t (A2 A2 T —23Y)

// MUXF7_L: CLB MUX to tie two LUT6’s or MUXF6’s together with local output
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

MUXF7_L MUXF7_L_inst (
.LO(LO), // Output of MUX to local routing
_10(10), // Input (tie to LUT6 06 pin)

_11(11), /7 Input (tie to LUT6 06 pin)
.S(S) // Input select to MUX

):
// End of MUXF7_L_inst instantiation

B ER
Spartan—-6 FPGA ot 74X ¥ 7 )L aYy7 7yl a—%— HAK
Spartan—6 FPGA 5 —# > —h : DC ¥t B L A A F Hi
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EIE . FHAY ILAVE £ XILINX:

MUXF8

: 2-to-1 Look-Up Table Multiplexer with General Output
MUXF8
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Library UNISIM;
use UNISIM.vcomponents.all;
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& XILINXe

-- MUXF8: CLB MUX to tie two MUXF7’s together with general output
-— Spartan-6
-- Xilinx HDL Libraries Guide, version 12.1

MUXF8_inst : MUXF8

port map (
0 =0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF7 LO out)
11 => 11, -- Input (tie to MUXF7 LO out)
S =S -- Input select to MUX
):

-- End of MUXF8_inst instantiation

Verilog 581t (A2 A2 T —23Y)

// MUXF8: CLB MUX to tie two MUXF7’s together with general output
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

MUXF8 MUXF8_inst (
.00, // Output of MUX to general routing
_10(10), /7 Input (tie to MUXF7 LO out)

_11(11), /7 Input (tie to MUXF7 LO out)
.S(S) // Input select to MUX

):
// End of MUXF8_inst instantiation
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EIE . FHAY ILAVE £ XILINX:

MUXF8_D

: 2-to-1 Look-Up Table Multiplexer with Dual Output
MUXF8_D

ME
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mIER
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& XILINXe %

VHDL 88k (A2 RA T —3Y)
KD 2 OO LINTFELLZEWIGAFaE—L, =T 4T 4B S ORNIA AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- MUXF8_D: CLB MUX to tie two MUXF7’s together with general and local outputs
-— Spartan-6
-- Xilinx HDL Libraries Guide, version 12.1

MUXF8_D_inst : MUXF8_D
port map (
LO => LO, -- Ouptut of MUX to local routing
0 =0, -- Output of MUX to general routing
10 => 10, -- Input (tie to MUXF7 LO out)
11 => 11, -- Input (tie to MUXF7 LO out)
S =S -- Input select to MUX

);

-- End of MUXF8_D_inst instantiation

Verilog 8k (A RAV T —3Y)

// MUXF8_D: CLB MUX to tie two MUXF7’s together with general and local outputs
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

MUXF8_D MUXF8_D_inst (
.LO(LO), // Ouptut of MUX to local routing
.00, // Output of MUX to general routing
_10(10), /7 Input (tie to MUXF7 LO out)
_11(11), /7 Input (tie to MUXF7 LO out)
.S(S) // Input select to MUX

)

// End of MUXF8_D_inst instantiation

B 1 R
Spartan—6 FPGA i 74X ¥ 7 /)L v r Jay ) a2—%— HAR
Spartan—6 FPGA 7 —X 3 —} : DC #E B L OAAL » F Kbk

Spartan-6 547 3!) 74K (HDL F)

UG615 (v12.1) 2010 &£ 4 A 19 H http://japan.xilinx.com

197


http://japan.xilinx.com/support/documentation/spartan-6_user_guides.htm
http://japan.xilinx.com/support/documentation/spartan-6_data_sheets.htm

EIE . FHAY ILAVE £ XILINX:

MUXF8_L

: 2-to-1 Look-Up Table Multiplexer with Local Output

MUXF8_L
10 Lo

3]
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M=E

ZOFYPALY L AUNE, ST BT T T T —T L 4 0L MUXES % 2 DA S bE T 8 777 ar Dy
IT o7 T—TNEE 3211 AV F T VLIV EERT 7200~V TF T L IY Ty ark CLB 2 fH (R4 A8
) 1A FUALCRUET, 10 BLEOL ANITIZ, MUXET Oa—H L (LO) 24 LET . EL2ZRAT () 1.
EONE Ry M THEREI TEE 3, S 28 Low DAL 10 23N 4L, High OFAIT 11 28BS ET,

LO A, R CLB AZ7AANIZH DD AN EDHER AL £,

i 28 3%
AR 7
S I0 I LO
0 10 X 10
1 X 11 11
X 0 0 0
X 1 1 1

R—rDERHA

R—t4& A [ 2 4 ae

LO ) 1 72— AR~ MUX O H )
10 AT 1 A (MUXF7 LO 712 85#¢)
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THAODANEE
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i HELE

CORE Generator™ L w4 —FK )

~7rdOHR—h ol

VHDL 838 (/2 RA T —23Y)
WD 2 SORETREIELANEA A — L, =o 5 (T EE ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;
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& XILINXe

-- MUXF8_L: CLB MUX to tie two MUXF7’s together with local output
-— Spartan-6
-- Xilinx HDL Libraries Guide, version 12.1

MUXF8_L_inst : MUXF8_L
port map (
LO => LO, -- Output of MUX to local routing
10 => 10, -- Input (tie to MUXF7 LO out)
11 => 11, -- Input (tie to MUXF7 LO out)
S =S -- Input select to MUX

);

-- End of MUXF8_L_inst instantiation

Verilog 581t (A2 A2 T —23Y)

// MUXF8_L: CLB MUX to tie two MUXF7’s together with local output
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

MUXF8_L MUXF8_L_inst (
.LO(LO), // Output of MUX to local routing
_10(10), /7 Input (tie to MUXF7 LO out)

_11(11), /7 Input (tie to MUXF7 LO out)
.S(S) // Input select to MUX

):
// End of MUXF8_L_inst instantiation
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OBUF

: Output Buffer
OBUF

o
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IO A NINEEIBE Z IS D0 BEL . Ty 7 b N T2 5 OBEERE MG LET, 1/0 7ry2 (10B) N
WZHVET, H) (0) 1%, OPAD F721d IOPAD [ZHfSNET, ZO=L AN CIE, LVTTL HA&3M#E H <41, DRIVE
IR SLOW F721% FAST il %% L CERBI B L AL — L — A RIR X, T 74/ Tld. DRIVE=12mA.
ZJL— L —MZE SLOW TR ESNTWET,

R—bDEREA

R—+% A ] 1 Be
0 i 1 B LA HY A7 — M BEEE S B OBUF 0 )
! Ay 1 OBUF D AA, HAK— I EERBIT 50y 2 (2 Hk
THAVDANEZE
ASARR =gy il
A HESE
CORE Generator™ B L O 4 —FK A
~7adDYR—k RA]

ARG IR 1%
Bt 547 |8 FIA Ik 588
IOSTANDARD XFH| | F—p—lEBE | DEFAULT TUALME /O B EBD S TET,

VHDL 2k (/2 RA L T—S3Y)
WD 2 SORETREIELANEA I — L, =5 T H S ORI HT £,

Library UNISIM;
use UNISIM.vcomponents.all;

Spartan-6 47 35') HA4K (HDL )
200 http://japan.xilinx.com UG615 (v12.1) 2010 &£ 4 A 19 H




& XILINXe

-- OBUF: Single-ended Output Buffer
-— Spartan-6
-- Xilinx HDL Libraries Guide, version 12.1

OBUF_inst : OBUF
generic map (
DRIVE => 12,
10STANDARD => "DEFAULT",
SLEW => ""SLOW'™)
port map (
0 =>0, -- Buffer output (connect directly to top-level port)
1 =1 -- Buffer input
):

-- End of OBUF_inst instantiation

Verilog B8k (A2 RA T—3Y)

// OBUF: Single-ended Output Buffer
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

OBUF #(
_.DRIVE(12), // Specify the output drive strength
- 10STANDARD("'DEFAULT"), // Specify the output 1/0 standard
_SLEW('SLOW'™) // Specify the output slew rate

) OBUF_inst (
.0(0), // Buffer output (connect directly to top-level port)
(D // Buffer input

);

// End of OBUF_inst instantiation
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EIE . FHAY ILAVE £ XILINX:

OBUFDS
. Differential Signaling Output Buffer

| o
e
OBUFDS
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VHDL §2ik (/2 RA L T—S3Y)
WD 2 SORETNEIELANEA I — L, =o 5T H S ORI HT £,

Library UNISIM;
use UNISIM.vcomponents.all;
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-- OBUFDS: Differential Output Buffer
-— Spartan-6
-- Xilinx HDL Libraries Guide, version 12.1

OBUFDS_inst : OBUFDS
generic map (
10STANDARD => "'DEFAULT™)

port map (
0 =>0, -- Diff_p output (connect directly to top-level port)
OB => OB, -- Diff_n output (connect directly to top-level port)
1 =1 -- Buffer input

);

-- End of OBUFDS_inst instantiation

Verilog i1t ([ RE2 T —23Y)

// OBUFDS: Differential Output Buffer
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

OBUFDS #(
- 10STANDARD("'DEFAULT') // Specify the output 1/0 standard
) OBUFDS_inst (

.0(0), // Diff_p output (connect directly to top-level port)
.0B(0B), // Diff_n output (connect directly to top-level port)
RIQ) // Buffer input

):
// End of OBUFDS_inst instantiation
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& XILINXe

OBUFT

: 3-State Output Buffer with Active Low Output Enable

OBUFT
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£ XILINXs EIE: THAY ILAVE
VHDL f2if (A RAVIIT—23Y)
WD 2 DOWLPAFAELIRWIG B ITat =L, = T4 T4 5 E QRN T £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- OBUFT: Single-ended 3-state Output Buffer
-— Spartan-6
-- Xilinx HDL Libraries Guide, version 12.1
OBUFT_inst : OBUFT
generic map (
DRIVE => 12,
10STANDARD => ""DEFAULT",
SLEW => "'SLOW'™)
port map (
0 =0, -- Buffer output (connect directly to top-level port)
1 =1, -- Buffer input
T=>T -- 3-state enable input
);
-- End of OBUFT_inst instantiation
. —" -, ~ ~
Verilog 8k (A RAV T —3Y)
// OBUFT: Single-ended 3-state Output Buffer
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1
OBUFT #(
_.DRIVE(12), // Specify the output drive strength
- 10STANDARD("'DEFAULT""), // Specify the output 1/0 standard
_SLEW('SLOW'™) // Specify the output slew rate
) OBUFT_inst (
.0(0), // Buffer output (connect directly to top-level port)
RIOHF // Buffer input
T(M // 3-state enable input
)
// End of OBUFT_inst instantiation
= =
2 1 1R #R
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EIE . FHAY ILAVE £ XILINX:

OBUFTDS

: 3-State Output Buffer with Differential Signaling, Active-Low Output Enable
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& XILINXs EIE: THAY ILAVE
VHDL &Rk (/2 RAVS T —23Y)
WD 2 OOEXNFAELIRW GBI —L, 2T AT 4 EE ORI £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- OBUFTDS: Differential 3-state Output Buffer
-— Spartan-6
-- Xilinx HDL Libraries Guide, version 12.1
OBUFTDS_inst : OBUFTDS
generic map (
10STANDARD => "DEFAULT™)
port map (
0 =>0, -- Diff_p output (connect directly to top-level port)
0B => OB, -- Diff_n output (connect directly to top-level port)
1 =1, -- Buffer input
T=>T -- 3-state enable input
)
-- End of OBUFTDS_inst instantiation
Verilog ik (A RBV T—23Y)
// OBUFTDS: Differential 3-state Output Buffer
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1
OBUFTDS #(
- 10STANDARD(*'DEFAULT"") // Specify the output 1/0 standard
) OBUFTDS_inst (
.0(0), // Diff_p output (connect directly to top-level port)
.0B(0B), // Diff_n output (connect directly to top-level port)
RIOB // Buffer input
_T(D) // 3-state enable input
)
// End of OBUFTDS_inst instantiation
= =
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& XILINXe

ODDR2

: Dual Data Rate Output D Flip-Flop with Optional Data Alignment, Clock Enable and
Programmable Synchronous or Asynchronous Set/Reset

ODDR2
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AR R 1%

B 247 | & FI4ILE ERER
DDR_ALIGNMENT sr=%| | NONE, C0. C1 NONE DDR L YRAEZD AN F v T F ¥ E~AET %
BHELET, NONE IZRRETDHE, COruyy

73 Low 25 High (280 A L&13 DO AT
12, Cl Z7aw 2773 Low 75 High 12810 %
LXIIDLIC T4 ANLET, CO TiE,
DO & D1 W5 ~D A3 CO /vy 7D H b
Ny IZRALET, Cl1 TiX. DO & D1
WHE~DATN Cl 7ayrONE ERyzy
CIZRBILET,

INIT B 0.1 0 QO HI DM A 0 F/iT 1 ITRE

SRTYPE 7% | SYNC, ASYNC SYNC T /Uty SYNC £721% ASYNC 123 E

VHDL 521 (/2 RA T —23Y)

KD 2 DOEINFELZNE BT —L, =T 47 4 E 35 ORNTHEV AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- ODDR2: Output Double Data Rate Output Register with Set, Reset
- and Clock Enable.

-— Spartan-6

-- Xilinx HDL Libraries Guide, version 12.1

ODDR2_inst : ODDR2
generic map(

DDR_ALIGNMENT => "NONE", -- Sets output alignment to "NONE", "CO",

INIT => ”0”, -- Sets initial state of the Q output to ’0” or *1~
SRTYPE => "SYNC') -- Specifies "SYNC" or "ASYNC" set/reset
port map (
Q => Q, -- 1-bit output data
CO => CO, -- 1-bit clock input
Cl => C1, -- 1-bit clock input

CE => CE, -- 1-bit clock enable input

DO => DO, -- 1-bit data input (associated with CO)
D1 => D1, -- 1-bit data input (associated with Cl)
R => R, -- 1-bit reset input

S =S5 -- 1-bit set input

);

-- End of ODDR2_inst instantiation

Verilog 581t (A2 RB2 T —23Y)

// ODDR2: Output Double Data Rate Output Register with Set, Reset
// and Clock Enable.

// Spartan-6

// Xilinx HDL Libraries Guide, version 12.1

ODDR2 #(

"o

_DDR_ALIGNMENT(*'NONE'"), // Sets output alignment to "NONE", "CO" or "C1"
_INIT(17b0), // Sets initial state of the Q output to 1°b0 or 1°bl

_SRTYPE("'SYNC'™) // Specifies "SYNC" or "ASYNC" set/reset
) ODDR2_inst (

Q(Q, // 1-bit DDR output data

.Co(Co), // 1-bit clock input

.C1(CD), // 1-bit clock input

.CE(CE), // 1-bit clock enable input

_.DO(D0), // 1-bit data input (associated with CO)

Spartan-6 547 3!) 74K (HDL F)
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.D1(P1), // 1-bit data input (associated with C1l)
-R(R), // 1-bit reset input
-S(S) // 1-bit set input

// End of ODDR2_inst instantiation

B R
Spartan—6 FPGA 1 74Xy 7L u¥yr Juayy a—H— HJAR
Spartan-6 FPGA & —# > — : DC #1EB L A A > F Kk
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& XILINXe

OR2L

: Two input OR gate implemented in place of a Slice Latch

OR2L

X11166

M=

IDTHA TVARTIE, 274X 2 —2a a[RERATAA T F T2 AS) OR T —hD 777 ar i
SNFT GREEREZZR), OV AVMNEATIE, oI DL IR /TFoTF V) — A AN — R4 72352
T, YUY LULEHIELC, T M A0uYy JEBESJSODHIENTEET, TOZVAVNIVIAZD /Ny
BIXOERBEICEEL 5250 THEELTIEEN, AND2BIL F7-13% OR2L L ALV ATA RIS ET HE. FRD

DL IP2AAB LRIy F M TRl ET,

mE R
AR H A
DI SRI 0
0 0 0
0 1 1
1 0 1
1 1 1

R— kDB

R—r4& RAT 2 1 RE

O i 1 OR 7" —hro )

DI A7) 1 FRILATFARIZSHDHY —A LUT (Tl RSN DT 77 47 High D AJ)

SRI AT 1 WHATA RN —ASNDT 7T 47 Low DAH)
AE 5D AND2BIL 721 OR2BIL % 1 DD ATA A/ w7 T BT
I ZOANIBOE SE R T DRLERDHVET,

THADANEE

AURB =gy He i3

HE ol

CORE Generator™ }3 L7 44 —FK =l

~ZudDYR—h K]

=3
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OSERDES?2

: Dedicated IOB Output Serializer

OSERDES2

CLKO oQ
CLK1
CLKDIV
D1
D2 SHIFTOUT1
D3
D4
IOCE
SHIFTOUT2
OCE
RST
SHIFTINT
SHIFTINZ spiFtouTs
SHIFTINS
SHIFTING
T1
T2 SHIFTOUT4
T3
T4
TCE

TRAIN Ta

M=

ZIOB IIZH SIS VT IA4Y T av s B¥Ea £ TEY, OSERDES2 FUIT 472 AL CTF AU NIA LV AF Y om—
FC&F4, OSERDES2 2 H4+25L . SerDes ktr 2:1, 3:1. BL N 4:1 ORTL L/ VT IVERN A RE T4, SerDes
ik, 7 —4%FETHEHE /0 Zuv sk, TNLVEED TV T —X OB 2N a— 30 Jay
Z7EDHTY, 72X, 500MHz TEIET S 1/0 Z7uy 7% LT 500Mb/s TF —# % %{5 9584 . OSERDES2
IZED 4 YD TF—E1 1/4 DL—h (125MHz) T FPGA ny 7 hblakSnEd, ZEhi e i +5584.2 o
@ 10B IZB#E AT T H7= 2 D OSERDES2 TV T 47 & B A —R##i LT, SerDes Lt 5:1, 6:1, 7:1, BL O 8:1
FERTEET,

X167
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AR— D 5t 5

R—r4£ BT = HHE

CLKDIV A 1 Pa—r )L rayy FyRT—2 AH, AN—RT=TDray s T,

CLKO AT 1 /0 7vyy Xy —IDANS], A7V ar CRERRRETY, 7
w7 2 WEEIEMEA SN TOARWESIE RSN T T4~
sy ANIITT, FEAMIL. DATARATE &L TLIEEW,

CLK1 AT 1 /O 7ayy Fy NI =2 ANH, 7 var CRETETT,
a7 2 ERERENMEHSN TWABEADORIEHENL B
2 a7 NFITT,

D1 ~ D4 AT 1 NI T —H AT

IOCE A7 1 BUFIO2 CE BAERSNZT —# Ahu—T71{F 5, BRI T
% SerDes E—RTD /O BLI O a— L Zay 7 2% LIELWWA
AT TANA—T T —H X T F ™Mbt

OCE AT 1 F—H NSOy A F—T L,

0Q 7 1 2y RE1T IODELAY2 ~DF —& N7,

RST AT 1 HHF —&% AT —F VEvb v, FERBD R,

SHIFTIN1 A 1 A —R F—2 AJEE (v A THI—), DATAWIDTH 7%
4 B2 DG AITHERLET,

SHIFTIN2 A 1 HA—R NIAAT —hATIE = (v AZTHI—), DATAWIDTH
N4 EBROGEIHERLET,

SHIFTING AT ! BT —HANEE (AL —T TH ),

SHIFTIN A1 1 EBFIAAT —PANEE (AL —T THI-)

SHIFTOUT1 Hh 1 WA —R F—=2HIEER (AL —7 TH¥3I—), DATAWIDTH 7%
4 ZHE OB A ALET,

SHIFTOUT2 Hi 1 HAr—F A AT —MAE S (AL —7 THI—),
DATA WIDTH 2% 4 B 2554 1AL ET,

SHIFTOUTS3 H D 1 EET —XANGEE (FAXTHI—),

SHIFTOUT4 H oD 1 ZENTAAT — MR (R AXTHI—)

TCE AT 1 "NoAAT—R AN FID IOV T L X —T )V

TQ H D 1 23y RE721E IODELAY2 ~DRFART—h 2RAH

TRAIN AT 1 ho—=2 7 RE— O REEINCLET, 18 5%(E RO
BRI AEEH S Z =R ET D0 LET, O
L, FPGA nY vy 7 CH N EE/SZ— 2 ThdHh, B
LDOANNT —HTHHINEHIETEET,

T1 ~ T4 ASH 1 NI A AT — NI

THAVDANAFE

AAR T —g C)

HE G A

CORE Generator™ B LN 4 —FK L

<~ z7adPR—k N
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AR R 1%

B /AT & TI4ILE SREA
BYPASS_GCLK_FF 7 — 1 A%% | FALSE, TRUE FALSE CLKDIV FIH#LL P AZENANALET,
DATA_RATE_.OQ P2l DDR. SDR DDR F—H L—R R E, DDR Zuay 7 IR0 5k

D 1/0 Zay7E-I1L 1 20D 1/0 7uaw7il
FoTHEENE T, 2 DD/ IR S
NBLE . FOMAHZEITK 180 ETHHMLE
NHYET,

DATARATE OT ] DDR, BUF, SDR DDR NIAAT—h 7 —4 L—R&E, DDR Zry
IR OB D 1/0 Z7ayrE-1x 1 50 1/0
raysilroTeEnET, 2 oDrmys
DR SN DIES . ZDONMAEZEITR 180 T
HHIVENDHVET,

DATA WIDTH BiLe 0 2,1.3,4,5.6,7.8]2 F =g, NIV TVT IV A R—=HDIRT
LV 7 =2 iEEEFRLET, 5 LL LD
1%, 2 50 OSERDES2 71w % b A — R
I DHBICDHANTT, ZOHAE. WL
flim~ASY TaysbAL —7 TayZIZ@E &

NDHZVERHVETS,
OUTPUT_MODE pe==v1l SINGLE_ENDED . SINGLE_ENDED| H{ /& —F,
DIFFERENTIAL
SERDES_MODE a2l MASTER, MASTER OSERDES2 7't 7% 1 DD d 4257, 2
SLAVE > OSERDES2 7w/ % I A r— Rk 92
BT~ AZERIIAL —T DOELLELTHE
AT o0& RLET,
TRAIN_PATTERN Eid 0.1,2.3.4.5.6, |0 TRAIN R =" T 7T 4 T IR 8 R E T D0
7.8.9.10, 11, 12, L—= 7 = ERLET,
13, 14, 15

VHDL f2if (A REV I T—23Y)

WD 2 OORELNFELEWESIFar— L, =0 T4 T4 B S ORI T E 7,
Library UNISIM;

use UNISIM.vcomponents.all;

-- OSERDES2: Output SERial/DESerializer

-— Spartan-6
-— Xilinx HDL Libraries Guide, version 12.1

OSERDES2_inst : OSERDES2
generic map (

BYPASS_GCLK_FF => FALSE, -- Bypass CLKDIV syncronization registers (TRUE/FALSE)
DATA_RATE_OQ => "DDR", -- Output Data Rate (SDR/DDR)
DATA_RATE_OT => "DDR", -- 3-state Data Rate (SDR/DDR)
DATA_WIDTH => 2, -- Parallel data width (2-8)
OUTPUT_MODE => "SINGLE_ENDED", -- SINGLE_ENDED or DIFFERENTIAL
SERDES_MODE => "'NONE", -- NONE, MASTER or SLAVE
TRAIN_PATTERN => 0 -- Training Pattern (0-15)
port map (
0Q => 0Q, -- 1-bit Data output to pad or I10DELAY2

SHIFTOUTL => SHIFTOUT1, --
SHIFTOUT2 => SHIFTOUT2, --
SHIFTOUT3 => SHIFTOUT3, --
SHIFTOUT4 => SHIFTOUT4, --
TQ => TQ, --
CLKO => CLKO, -
CLK1 => CLK1, -
CLKDIV => CLKDIV, -

Cascade data output

Cascade 3-state output

Cascade differential data output
Cascade differential 3-state output
3-state output to pad or I0DELAY2
1/0 clock input

Secondary 1/0 clock input

Logic domain clock input

R e e
[efiefiefiefiefiofioficfey
il
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-- D1
D1 =>
D2 =>
D3 => D3,
D4 => D4,
10CE => IOCE, -
OCE => OCE, -
RST => RST, -
SHIFTIN1 => SHIFTIN1, -
SHIFTIN2 => SHIFTINZ2, -
SHIFTIN3 => SHIFTIN3, -
SHIFTIN4 => SHIFTIN4,
-- T1 - T4: 1-bit (each) 3-state
T1 => T1,
T2 => T2,
T3 => T3,
T4 => T4,
TCE => TCE, -
TRAIN => TRAIN -
):

D1,
D2,

- D4: 1-bit (each) Parallel data inputs

Data strobe input

Clock enable input

Asynchrnous reset input

Cascade data input

Cascade 3-state input

Cascade differential data input
Cascade differential 3-state input
control inputs

3-state clock enable input
Training pattern enable input

-- End of OSERDES2_inst instantiation
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. —" -, ~ ~
Verilog i1t ([ RE2 L T—3Y)
// OSERDES2: Output SERial/DESerializer
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

OSERDES2 #(

_BYPASS_GCLK_FF("'FALSE™), // Bypass CLKDIV syncronization registers (TRUE/FALSE)
-DATA_RATE_OQ(''DDR™), // Output Data Rate (SDR/DDR)

_DATA_RATE_OT(''DDR™), // 3-state Data Rate (SDR/DDR)

-DATA_WIDTH(2), // Parallel data width (2-8)
-OUTPUT_MODE("'SINGLE_ENDED'"), // SINGLE_ENDED or DIFFERENTIAL

-SERDES_MODE("*'NONE™) , // NONE, MASTER or SLAVE

-TRAIN_PATTERN(O) // Training Pattern (0-15)

)
OSERDES2_inst (

-0Q(0Q), // 1-bit Data output to pad or I0DELAY2
_SHIFTOUT1(SHIFTOUT1), // 1-bit Cascade data output
_SHIFTOUT2(SHIFTOUT2), // 1-bit Cascade 3-state output
_SHIFTOUT3(SHIFTOUT3), // 1-bit Cascade differential data output
_SHIFTOUT4(SHIFTOUT4), // 1-bit Cascade differential 3-state output
_TQ(TQ), // 1-bit 3-state output to pad or I10DELAY2
.CLKO(CLKO), // 1-bit 1/0 clock input

.CLK1(CLK1), // 1-bit Secondary 1/0 clock input
_.CLKDIV(CLKDIV), // 1-bit Logic domain clock input

// D1 - D4: 1-bit (each) Parallel data inputs

.D1(D1),

.b2(Db2),

.D3(D3),

.b4(D4),

- 10CE(IOCE), // 1-bit Data strobe input

.OCE(OCE), // 1-bit Clock enable input

-RST(RST), // 1-bit Asynchrnous reset input
_SHIFTINLI(SHIFTIN1), // 1-bit Cascade data input
-SHIFTIN2(SHIFTIN2), // 1-bit Cascade 3-state input
_SHIFTIN3(SHIFTIN3), // 1-bit Cascade differential data input
_SHIFTINA(SHIFTIN4), // 1-bit Cascade differential 3-state input
// T1 - T4: 1-bit (each) 3-state control inputs

.T1(T1),

.T2(T2),

.T3(T3),

_TA(T4),

_TCE(TCE), // 1-bit 3-state clock enable input
_TRAIN(TRAIN) // 1-bit Training pattern enable input

)
// End of OSERDES2_inst instantiation

5 1
Spartan—6 FPGA SelectlO VYV —A L —H— H AR
Spartan-6 FPGA 5 —# > —k : DC FpPE B LA A~ F Kk
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PCIE_A1

: PCI Express

PCIE_A1
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M=

ZDIZL AME, RocketlO™ b7 v —oX T aws RAM, 8EXF sy s VY —R7pE | FPGA DIEnn)y — 2L
PEHLET, PCI EXPRESS® 7 %A% PCIEAL 2L TA 7 VALNTBITIE, #F CORE Generator™ (ISE®
Design Suite {28 £45) 2% 1L C PCI EXPRESS T %A A ® LogiCORE™ [P 27 Z/ER L TL7Z&Vy, LogiCORE
X, PCIEAL Y70 =T FUIT AT A AR T—hL, A X —T = A A% FPGA VY — A ZHERHL, T XTORE
HEHREL T, VTN Ta—PF =l TN T WA F =T = A AE ML F T,

THAODADAE
DTV A NEA AR =— T BITIE, PCLEXPRESS® =2 7 F7/- 1320 L AV NS te B Ea T2 HLET, =
DIV AV MIBEEA L AZ L T— N2 WTLIE RN,
AR
Spartan—-6 FPGA RocketlO GTP b7 v —/ N oo—H— H AR

PCI EXPRESS® Fi LogiCORE™ IP Spartan—6 FPGA &= R A s 7y 7 vil 2—%— HAK
Spartan-6 FPGA 5 —# > —k : DC FpPE B L OA A~ F Kk
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£ XILINX: BIE . FTHAY TLAVE

PLL_ADV
: Advanced Phase Locked Loop Clock Circuit

CLKIN1 | PLL_ADV CLKOUTO
CLKINZ CLKOUT1
Attributes CLKOUT2
BANDWIDTH=PTIMIZED -
CLKFB& CLKFBOUT_MULT=1 _CLKOUTS
CLKFBOUT PHASE=0
| CLKIN1_PERIOD=0 | CLKOUT4
CLKINSEL | | cixine_pERICD=0 CLKOUTS
CLKOUTO_DIVIDE=1 | CL
CLKOUTO_PHASE=D
RST CLKOUTO_DUTY_CYCLE=0.5
CLKOUT1_DIVIDE=1
] CLKOUT1_PHASE=D _CLKOUTDCM[J
CLKOUT1_DUTY_GYCLE=05
REL CLKOUT2_DIVIDE=1 | CLKOUTDCM1
CLKOUT2_ PHASE=0
| |cwoure pouty_cvoLe=os | CLKOUTDCM2
CLKOUT3_DIVIDE=1
CLKOUT3I_PHASE=D _CLKOUTDCMEI
CLKOUTS DUTY_CYCLE=0.5
CLKOUTA_DIVIDE=1 | CLKOUTDCM4
CLKOUT4_PHASE=0
CLKOUT4_DUTY_CYCLE=0.5 | CLKOUTDCMS
CLKOQUTS_DIVIDE=1
CLKOUTS_PHASE=0
CLKOUTS_DUTY_CYCLE=0.5
COMPENSATION= | CLKFBOUT
SYSTEM_SYNCHRONOUS
DIVCLK_DIVIDE=1
DI(15:0] EN_REL=FALSE
( )- PLL_PMCD_MODE=FALSE | LOCKED
\ REF_JITTER=0.1
DADDH(S'% RST_DEASSERT_CLK=CLKIN1
DWE
DEN DO(15:0)
e | |___]
DLCK—) Advanced Phase Locked | DRODY

Loop Clock Circuit

X10850

ME

PLL_ ADV Z7'U7 ¢ 7%, Spartan—6 PLL Zff i LTV, XM FIvr Va7 4Falb—ar "—k DRP) 177k
AT HMERGLBEIMHEHT 572000 TT, 1FEAEDT YA Tik, PLLBASE V37 47 %£721% Clocking
Wizard #9522 RBEIOLET,

A — 0D B8
R—kr4 24T 5] HHE
CLKFBDCM H 7 1 DCM ZBEEN T 535 A AT 972 PLL 74— RSy 7T,

CLKFBOUT B> &2Z @ B THEATHELE. Y 7hy=T7128b
HEIWIZIELWER =M~y 7TanEzT,

CLKFBIN A 1 Jayy T74—RKR_v 7 AT]
CLKFBOUT H A 1 B PLL 74 —FR w7
CLKINSEL AT 1 B High [CHEBELET, F AT 302 ravy AfvF F—r3—

WXZDTNRAA T =% T 7F ¥ TR —rENTWRWVWDO T, &
DAL FE— R MR RE/e DX 1 DD rav DI TT,

CLKIN1 AT 1 WHZey 7 ANT)TY,

CLKIN2 AT 1 7' RE71E High AL ET,

CLKOUTDCMO ~ H 1 Z—W— a7 4F¥al—a gl s/uys (0 ~5) T, PLL &
CLKOUTDCM5 [fL CMT PIC DCM DA T Bt TXET,

CLKOUTO0 ~ CLKOUTS5 A 1 a—P— a7 4F 2l —almfERray s (0~ 5) T, 1

(NANRZSNT=H D) Db 128 £TO VCO MLAHH ) (Aa—H—
HEATRE) Z 3 AL 7cb o T, Ahruyr i irzay7id,
PLAHDMT > TVVET,
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R—kr4 24T ] -t

DADDR[4:0] AT 5 HAF Iy Va7 4¥al—ar D7 KL RAERMELET, 2o
AZEFERALZWEAE, T XTOE YN 0 12T 20 ERHYET,

DCLK AT 1 AAF Iy Var74¥al—ay R—rDVT 7L R Zayy

DEN AT 1 BAF Iy Va7 4 Xzl —2al HERICT 78 A3 5720 Ol

PMEBEREELET, ¥ FIvr Var T Fal —a BMEH
ENTWARVE AL, DEN 23 Low IZH6E S E S, DEN 25 Low
D3 DO MABAT —# A FERLET,

DI[15:0] AT 16 Var74FXal—vary 7T —4&M, ZONRREERLRNWYE
Bt TRTOE YR 0 IZT DML ERHYET,
DO[15:0] H 16 HAFIvr Var74X¥al—ar R+ 554 PLL 27—

FARIFT —H N2 MHGL £, DO /SAT PLL A7 —F A%
AT ENTTDITIE, ROIDITERET DLERHVET,

DEN % GND Z#5¢
DWE % GND Tk
DADDR /NR%§_T 0 |ZHR T

DI NRZF T 0 |[ZHEE

DRDY H 1 PLL #AF3Iv7 VYar 74Xzl — a2 A2 DEN [ B ~0D&
BrafeftLEd,

DWE AA 1 DI & —#® DADDR 7R A~DEXALEZHIEHTH5A8 A
F—TNVEETT, FHHLRWEGEAIX, Low ICHEk 320 E )
&)Dijﬁo

LOCKED H 1 PLL 2250 FERIBIH 1T, PLL T, T4 7 T A A DG E#iFH

N CEERR S L. JBIR TS PPM #iHIN C— L2 L% <L
F9, PLLIZERBEARHCHBMNICRy7ENDD T, UkEvh
B EHVERA, AN17ayriMEIELT-5E . ST T
FTAANMERX PR ETGE (AN 170y O 7R E),
LOCKED (¥ 47 % —h&hF£9, LOCKED 235 47 —h&h
7254613, PLL 22Uy b 20 ERHVET,

REL AT 1 KEEM 7Nz LET,
RST AT 1 HFEPI Y ME T, ZOREFAMEBShLE, PLL 378y 7IC[F

HLTHOA R =T VI ET, A7my D&M (837
E) BEL 56, Ve MR RETY,

FHFALDANF &

AVAR =gy ]
HERR A]
CORE Generator™ BL U7 4 ¥ —K A
~7udHFR—h R

AR RE
Bt 847 fis FIAIE 3%

Spartan-6 547 51) H4K (HDL A)
220 http://japan.xilinx.com UG615 (v12.1) 2010 &£ 4 A 19 H




& XILINXe

AN

NI (B (ps)
I3/ 3 HTET)

B BT E T4k &5 BA
BANDWIDTH Pl OPTIMIZED . OPTIMIZED Dok R —U 7l D PLL §E
HIGH, LOW ML :%2%53“6 PLL 7077k 72
VX LEFRE
CLK_FEEDBACK el CLKFBOUT, CLKFBOUT Spartan®-6 ©. CLKFB_IN % Ei#)4
CLROUTO 2oayy V— 2 ELET,
glégleBvCéUT, FF NONE NONE % J7 HHAMED -6 T, Spartan—6 T
ADJUST TSN TOER A
CLKFBOUT MULT B 1~ 64 1 B JE W kA 5584
4 _To CLKOUT Zay 7 H 7
PG T AEEfEELET, 20
. CLKOUT#.DIVIDE i Lt
DIVCLK_DIVIDE {2 &Y Hi 77 J8 3%
BN FOES,
CLKFBOUT_PHASE 1 J;m: o hizE) | 0.0 ~ 360.0 0.0 D T 4— R 2 H O FR A
R TRy NEERTRELET, Ta—
RARw7 rvay sy 78958, PLL
O 7ay I RT XTADIFHIZ
IR EDZANCY (-3 B
CLKINI1_PERIOD 3 EArE Y MRS | ns OB CTHRES | 0.0 PLL CLKIN1 AJJ® AT JE#% ns

THRELET, BEIZ ps FTTT,
CLKIN1 Z7uv 7 A 1= T 2% 6
X, ZOEELTRETILERD

VET,
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3E: THA ILAVE
B BT E T4k &5 BA
CLKINZ_PERIOD 3 EfreyhNZE) | 0.0 0.0 Spartan—6 7 — %7 7 F ¢ TIEfl A&
N nEEA,
CLKOUTO_DESKEW._ Pl NONE NONE %5 EHIEDT- T, Spartan®—6 T
ADJUST ~
CLKOUTS. DESKEW. RS TWEEA,
ADJUST
CLKOUTODIVIDE ~ | #&# 1~ 128 1 B JE e B 55 A0T.,
CLKOUTS5_DIVIDE CLKOUT Z7wuv s H F1% 45 )8
THHEERELET, ZOfHE,
CLKFBOUT MULT f& 3 X
DIVCLK_DIVIDE iz &Y Hi 77 J& 3%
HRREVES,
CLKOUTO0_DUTY_ 2 ey hEE) | 0.01 ~ 0.99 0.50 CLKOUT 7uvy /W OF a—7 ¢
CYCLE ~ JINBC S, P AINE N N—ENTHRELET,
CLKOUT5_DUTY. 0.50 DHFAE. T a—T 4 AT
CYCLE 50% 12720 £,
CLKOUTO_PHASE ~ | 1 kA7 NZS) | 0.0 ~ 360.0 0.0 CLKOUT 7wy 2 i )& DA ARA
CLKOUTS5_PHASE SN, Ty M CRELET, 90 13X 90
BEEIZ 45D 1 FAZVDAIEAT
Bk, 180 1% 180 ik 2 4 1
P AINVDNFEF 7By MR LET,
COMPENSATION S| SYSTEM_ SYSTEM_ ABrayr® PLL (18 E
SYNCHRONOUS, SYNCHRONOUS L%, SYSTEM_SYNCHRONOUS
“SOURCE._ WCRETHE, A—ILR ZAL 0 T
SYNCHRONOUS, RTOTay 7RO I N D
INTERNAL , LET, SOURCE.SYNCHRONOUS
EXTERNAL , WX, 7ay 7 ing — 2 LBt G
DCM2PLL ;nfm Iy 7 ERLAR DM T
PLL2DCM b\é BIEHALET, TOfmo
e (INTERNAL EXTERNAL .
DCMZPLL\ PLL2DCM) I, ISE V7
ry =7 CTHBISGRIRSNET,
DIVCLK DIVIDE 10 #% 1 ~ 52 1
ANNray 7t 3 53T _XTOM o
oy 7Oy EERREL.
DIVCLK_DIVIDE B 1 ~ 52 1 AN ey 7359 X To 17

vy 7Oy AR EL.
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=4k 847

=}

TIAIE

atBA

EN_REL 7T — ARk

FALSE

FALSE

%5 H#ED =T, Spartan-6 T
EAINTWER A,

PLL_PMCD_MODE 7T — AR E

FALSE

FALSE

%5 H#PED =T, Spartan-6 T
I TWER A,

REF_JITTER
IR

3 Bfrey MEE)

0 ~ 1,000

0.100

PLL 73—~ A& w4 57
D VT77L R ray s OMED Y
ZEERELET, NUNEHEN
OPTIMIZED {2725 TWAE | N EE
HOLDTRWIEEIIA T 7ry7Iic
TR/ ST A= RIS ET, A
MBEEHOLDOTHAYE . I, AT
a7 DEGEY 2D Ul R—t
T— (g RE—7 by E—2) 12&D
BESNOIMLENHVET,

RESET_ON_LOSS_
OF_LOCK

77— AHK

FALSE

FALSE

%5 H#MED 7= T, Spartan-6 T
A TOWERA,

RST DEASSERT. S
CLK

CLKIN1

CLKIN1

%5 HHMED 7= T, Spartan-6 T
S TWERE A,

SIM_DEVICE e

SPARTANG

VIRTEX5

aVR—=FRUREELLY 2L —v g
B X =N TRA A%
TELEJ, Spartan—6 ZX—7 R
LY541% . SPARTANG (23 E T D
ERHVET,

EER N

Spartan—6 FPGA D&k (2 —%— IARBLOT =% —h)
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& XILINXe

PLL_BASE

: Basic Phase Locked Loop Clock Circuit

PLL_BASE
Altributes CLKOUTO
BANDWIDTH=PTIMIZED
CLKIN1 CLKFBOUT_MULT=1 CLKOUT1
CLKFBOUT_PHASEQ —
CLKIN_PERIOD=0 CLKOUT2
CLKFBIN | CLKOUTO_DIVIDE=1 I

CLKOUTO_PHASE=0 CLKOUT3
CLKOUTO_DUTY_CYCLE=05
CLKOUT1_DIVIDE=1 CLKOUT4
CLKOUT1_PHASE=0
CLKOUT1_DUTY_CYCLE=0.5 CLKOUTS
CLKOUT2_DIVIDE=1
CLKOUTZ2_PHASE=0
CLKOUT2_DUTY_CYCLE=0.5
CLKOUTS_DIVIDE=1 CLKFBOUT
RST CLKOUT3_PHASE=0
CLKOUT3_DUTY_CYCLE=0.5
CLKOUT4_DIVIDE=1
CLKOUT4_PHASE=D
CLKOUT4_DUTY_CYCLE=0.5
CLKOUTS_DIVIDE=1 LOCKED
CLKOUTS_PHASE=0
CLKOUTS_DUTY_CYCLE=05
COMPENSATION=
SYSTEM_SYNCHRONOUS
DIVCLK_DIVIDE=1
REF_JITTER=0.1

Fhase Locked Loop
Clock Circuit

H10851

M=E

ZDOT VAL =LA ME, FPGA WEREAMEBRIE O 71642 7ay 7 & B L Oy 78 B RE A 2 T
FyRfitHay 7 v—7 ray7EK ¢, PLLADV FH Ay L A MOHY 7y 9, PLLBASE 2454, 13
EAED PLL 7ayZRRICB W GREE N EIZZRDET, 203 R —Rx M PLL TR ATREZR X TOHERE

o TWERAD, A7y Oz 7R, i

BT HENDHVET,

R—rDERHA

BTE, FoTa—T4 VAINRV VT TANEEE

R—r4 A F ] M HE
gav 7/ AN

CLKOUTO0-5 H 7 1 PLAEDMHHE NS 6 B H f17ayr7o 15

CLKFBOUT H 1 Jayy Fy T —7 OREFHE T AR ET D20
T 2HM PLL 74—R Xy 771, ZOH IO
B OA ML, T IEICK- TRV ES,

CLKIN AN 1 PLL ®»Zays ) —ANJ], FPGA OFfrayr &
v .DCM Hrayr v £721% BUFG e
WX THEEh S L ET,

CLKFBIN AS 1 ray s 7 4—Ry 27 AN J), CLKFBOUT R—F)s6
DI TEET,

AT =& 2T/ HIE A T

LOCKED H 7 1 PEFET ZA A PNTE T L, BRIEDBRIA I RE THDH I L
o4 IERBIH D

RST AT 1 FERMY YR
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FHAL D AN
AVAB =g HELE
HE A A
CORE Generator™ 3L N7 —R A ]
~7adOHR—h ]
oL ~ |,
AR RELE &
J& £ 547 |18 T4k &t EA
COMPENSATION b=l SYSTEM_ SYSTEM_ ANSzavr® PLL (it s s E L E
SYNCHRONOUS, SYNCHRONOUS 4 T RO/ RIEE TR A A
SOURCE_ 1% SYSTEM_SYNCHRONOUS %, 7w+ 2
SYNCHRONOUS T — X LIRS T A D3 i > C
WA EXIZIEL SOURCE_SYNCHRONOUS
EEALET,
BANDWIDTH ST | HIGH, LOW | OPTIMIZED Do AR~ — UL YD PLL Bk
OPTIMIZED IS4 PLL u /55 7)LaY X
LEFRIE
CLKOUTO0_DIVIDE . R 1~ 128 1 B JE e # a5 612,
CLKOUTI_DIVIDE CLKOUT 7wy 7 i 114453 83 HE% e
CLKOUT2 DIVIDE EFLET, ZOfié FBCLKOUT MULT
CLKOUT3_DIVIDE, BN EWE DR FEVET,
CLKOUT4._DIVIDE ,
CLKOUTS5_DIVIDE
CLKOUTO0_PHASE . e 0.01 ~ 360.0 0.0 CLKOUT w7 DA T &y
CLKOUTI1_PHASE, N BERCCHREL £, 90 1% 90 EE
CLKOUT2_PHASE X450 1 3 ATVDOAFF 7k,
CLKOUT3_PHASE . 180 1% 180 FEE7=1T 2 43D 1 H- AL
CLKOUTA4_PHASE . ORAA 7By R LET,
CLKOUT5_PHASE
CLKOUTO0_DUTY. FEH 0.01 ~ 0.99 0.50 CLKOUT 7uy W DT 2—7F 1 V%
CYCLE . A NER—R N THRELET, 0.50
CLKOUT1.DUTY_ DBE . T a—T 4 FA7 L 50% 12
CYCLE . R0ET,
CLKOUT2.DUTY.
CYCLE .
CLKOUT3_.DUTY.
CYCLE .
CLKOUT4.DUTY._
CYCLE .
CLKOUT5_DUTY.
CYCLE
CLKFBOUTMULT B [1~ 6 : BIDJRB AR DR AT, 73T
CLKOUT 7wy 7t 1&g 3 Dl % s
FELET, ZOfEE CLKOUTH#DIVIDE
ENS T EWE DR FEVET,
DIVCLK_DIVIDE BT 1~ 52 1 TRTCOM N ray7O5y R AR E
CLKFBOUT_PHASE e 0.0 ~ 360 0.0 vy T 4—R Ay S ORAEA T
oM ERTRELET,
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FTIE: THAY ILAVE

BiE 247 E TIA4IE ZREA

REF_JITTER FH 0 ~ 0.999 0.100 VI7L AR rayy PyRE V771
VA Iay I DEIETRLE Ul (=
AV H—rL) THRELET, ZOE
1T, A7y O RE—7 by B—
JEIZUET,

CLKIN_PERIOD FR 1.000 ~ 52.630 0.000 PLL CLKIN ASJ~D A S AW 245 &
(ns)

EER N

Spartan-6 FPGA D& ¥t (2 —H— HARBLIOT —#—1)
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£ XILINX: BIE . FTHAY TLAVE

POST_CRC_INTERNAL

: Post-configuration CRC error detection
POST_CRC_INTERNAL
CRCERROR |—

ME

_0)7 VT 47 B L AN—RU 715 CRC =7 —28ELET, ZOHLWTIIT 4714 POST_.CRC #YL5ET D
7=OIBIMENTWET, F£7/-. CRC_EXTSTAT DISABLE W7 77 4 _N—hETWHEXD POST CRC AT —H A~
OMW—T 7 A THHNET,

R—h D58
R—r4% 247 2 HEBE
CRCERROR H A 1 74X a2l — 3% D CRC =57 —

THAODANAE

AVAB = Heds
HeFm A
CORE Generator™ B L O\ 4 —FK A ]
~ 7D R—k F

VHDL 2k (/2 RA L T—S3Y)
WD 2 DO SINFELWEASITar— L, = T4 T4 BE S OFNCES T I £,

Library UNISIM;
use UNISIM.vcomponents.all;
—-- POST_CRC_INTERNAL: Post-configuration CRC error detection

- Spartan-6
-— Xilinx HDL Libraries Guide, version 12.1

POST_CRC_INTERNAL_inst : POST_CRC_INTERNAL
port map (

CRCERROR => CRCERROR -- 1-bit Post-configuration CRC error output
)

-- End of POST_CRC_INTERNAL_inst instantiation

Verilog 581t (A2 RE2 T —S3Y)

// POST_CRC_INTERNAL: Post-configuration CRC error detection
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

POST_CRC_INTERNAL POST_CRC_INTERNAL_inst (
.CRCERROR(CRCERROR) // 1-bit Post-configuration CRC error output
):

// End of POST_CRC_INTERNAL_inst instantiation

Spartan-6 547 3!) 74K (HDL F)
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EI3F: FTHAY ILAVE & XILINXs

FFIE R
Spartan—6 FPGA o1 7 (¥ 2L —3gL a—H— HAK
Spartan-6 FPGA & —%> —h : DC #EB L OAAw F Kk

Spartan-6 547 51) H4K (HDL A)
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£ XILINX: BIE . FTHAY TLAVE

PULLDOWN

: Resistor to GND for Input Pads, Open-Drain, and 3-State Outputs
PULLDOWN

X10650

ME

ZOWBL= VAV NI, AT W) RGOy RICERL, 7a—R T 58 RBHEOHL / —Roryy 7 L% Low
WZLET,

R—bDEREA

R—r% 73 [A] ] HHe

0 Hi 7 1 TN ST (B EALA— M E BB
THAVDANAE

ARG T—ay o

i -

CORE Generator™ L O 4 —F A

~ 7D Y R—h R

VHDL 88k (/2 RA T —3Y)
KD 2 DO SLINTFELZWIGAIFaE =L, = T4 T 4B S ORNIAE AT ET,

Library UNISIM;
use UNISIM.vcomponents.all;

-— PULLDOWN: 1/0 Buffer Weak Pull-down
-— Spartan-6
-— Xilinx HDL Libraries Guide, version 12.1

PULLDOWN_inst : PULLDOWN
port map (

0=>0 -- Pulldown output (connect directly to top-level port)
);

-- End of PULLDOWN_inst instantiation

Spartan-6 547 3!) 74K (HDL F)
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Verilog i1t ([ RE2 L T—3Y)

// PULLDOWN: 1/0 Buffer Weak Pull-down
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

PULLDOWN PULLDOWN_inst (
.0(0) // Pulldown output (connect directly to top-level port)
s

// End of PULLDOWN_inst instantiation

EX LR
Spartan—-6 FPGA SelectlO VY — A . —H— AR
Spartan—6 FPGA & — %> —h : DC ¥iE B I OAA v F Fk
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£ XILINX: BIE . FTHAY TLAVE

PULLUP

: Resistor to VCC for Input PADs, Open-Drain, and 3-State Outputs
PULLUP

X1069%

M=E

ZOTYA VL AUME L DD AT MIAART— 1, IR F AR — RN E £/ 135 — A CHRE X U
IpNLEIT, i, weak High TEREICTEEd, ZOZLAVMI, TR TORIAABZHEHEN T RWEXITAH—T R
LAYy L AVNBIRNwr7r0RY Y7 L% | (High) ICLET,

R—bDEREA

R—+4& L = s Re

¢ o 1 TNT T (e EALAR — M BB )
THAODARNAE

AVAR Y T ay Gl

HE R RA]

CORE Generator™ 3 X074 H—K F )

~7udDYR—k A

VHDL 2k (A RE T— )
WD 2 DOEXNFELLWGE ST —L, =TT 4B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

—-- PULLUP: 1/0 Buffer Weak Pull-up
-— Spartan-6
-— Xilinx HDL Libraries Guide, version 12.1

PULLUP_inst : PULLUP

port map (
0=>0 -- Pullup output (connect directly to top-level port)
);

-- End of PULLUP_inst instantiation
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EIE: THAY ILAVE & XILINX.

Verilog i1t ([ RE2 L T—3Y)

// PULLUP: 1/0 Buffer Weak Pull-up
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

PULLUP PULLUP_inst (
.0(0) // Pullup output (connect directly to top-level port)
s

// End of PULLUP_inst instantiation

EX LR
Spartan—-6 FPGA SelectlO VY — A . —H— AR
Spartan—6 FPGA & — %> —h : DC ¥iE B I OAA v F Fk

Spartan-6 547 51) H4K (HDL A)
232 http://japan.xilinx.com UG615 (v12.1) 2010 &£ 4 A 19 H



http://japan.xilinx.com/support/documentation/spartan-6_user_guides.htm
http://japan.xilinx.com/support/documentation/spartan-6_data_sheets.htm

£ XILINX: BIE . FTHAY TLAVE

RAM128X1D
: 128-Deep by 1-Wide Dual Port Random Access Memory (Select RAM)
D] RAM128X1D
A(B:0)
| SPO
WE | —
WCLK

b

AN

[ Auributes
OPRA®0) | [t

128x1 Dual-Port LUT RAM

M=E

ZDOTHFA TLAUME 128 U—FK X 1 Ewh® RAM Tt H L/ ZEXIABR = BB, T4 £ 2 —T )L (WE) 2
High DEXICTRL A N2 A THRESNZar —2 302 D AT —Z VDN EZAENET, ZOEXARIT
WCLK D3H ED o DEBICEITESN., FUHED SPO IZH A1ENET, WE 28 Low DEEIIIEFRBAZT A H LA
FEITEN, TRUA RZ A THRESNT-AEY) ubr— a0 OfED SPO IZFHEFRBTH &N ET, 7R A /3SZX DPRA
DEEEFETHZLICLY, HiAH LR —NCIEIERBIFAHLE2FTTEET, DPO IZZOMEAH HhEnE T,

R—rDERHA

— 4 #18 B e

SPO i) ! FRLR A2 A CHESE BB L/ B & AR A — o
T—2 7]

bro tH7) 1 7KL A /82 DPRA THESH A H LR — RO F —2 )
P M) ! FRLA A A CIRESI: BEARF — 4 M)
A AT 7 HHHIL/ BEABA— DT RFL A A2
DPRA U 7 FAHLAR—RDT R A /N2
WE A 1 TR AF—T I
WCLK A ! FAL sy (G LIRS

AV AR Z— T AEAIT. 2O R — R NERO I L E T,

WCLK A 1&7vyy Y —RZ,. D ANNEKRNT DT —H Y —R|Z, DPO /1% FDCE ® D A Q7o
BT AT 4 F—a| @f;ubiﬁ“

FFar T, SPO &R T AT 4 % —a s \CHEke T 50, EITRERICT 52 TEE T,
sayy AX—7 )V B (WE) IE, #8774 A x—7 L V—AZHERHLET,
TE YR NZATFAH L/ EEALTRLAIL, TE Y N2 DPRA (15t A H LT RUAICERE T 20 ERHOET,
128 B R 16 L CTHEFRSALD INIT JEMET, RAM OXHIEZ S E CEET,
FRELZRWIEE T MIHEIZ T XT 0 IZRvET,
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EIE . FHAY ILAVE £ XILINX:

THAVDANFE

P2 Y D= IEN o
CORE Generator™ BX U 4% —K NG
~7uadH%R—h RA]

ERAEGEMS
B 247 [} TI4ILE &5 A
INIT 16 #E% 128 © M TRCEn RAM O W) HE % 45 &

VHDL 81k (/> RAVP T —23Y)
KD 2 DORESTNIFELLWEEAITar — L., = T4 T4 B = ORI AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM128X1D: 128-deep by 1-wide positive edge write, asynchronous read
- dual-port distributed LUT RAM

- Spartan-6

—-- Xilinx HDL Libraries Guide, version 12.1

RAM128X1D_inst : RAM128X1D
generic map (
INIT => X"00000000000000000000000000000000"")

port map (
DPO => DPO, -- Read/Write port 1-bit ouput
SPO => SPO, -- Read port 1-bit output
A => A, -- Read/Write port 7-bit address input
D =>D, -- RAM data input
DPRA => DPRA, -- Read port 7-bit address input
WCLK => WCLK, -- Write clock input
WE => WE -- RAM data input
);

-- End of RAM128X1D_inst instantiation

Verilog 8k (A RAV T —3Y)

// RAM128X1D: 128-deep by 1-wide positive edge write, asynchronous read
// dual-port distributed LUT RAM

// Spartan-6

// Xilinx HDL Libraries Guide, version 12.1

RAM128X1D #(
- INIT(128~h00000000000000000000000000000000)
) RAM128X1D_inst (
.DPO(DPO), // Read port 1-bit output
.SPO(SPO), // Readw/rite port 1-bit output
_ACA), // Readw/rite port 7-bit address input
.D(D), // RAM data input
_DPRA(DPRA), // Read port 7-bit address input
_WCLK(WCLK), 7/ Write clock input
_WE(WE) // Write enable input

);
// End of RAM128X1D_inst instantiation

Spartan-6 47 35') HA4K (HDL )
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B 1 R
Spartan—6 FPGA 2 74Xy 7 )V uyvyy Ty 2—%— JAK
Spartan—6 FPGA & —# 3 —h : DC FtEB L OAA v F Kk
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EIE . FHAY ILAVE £ XILINX:

RAM256X1S

: 256-Deep by 1-Wide Random Access Memory (Select RAM)

D RAM256X1S

0
A(7:0) —
—

we | [aw |
| | mm=000000000000000000000000....|

WCLK
—> 256X1 Synch Write/Async Read
Single-Port LUT RAM

ME

ZOTH A mL AN, 256 V—R X 1 B hd RAM T, A EX AL LIERMGE A H UMREZ i 2 TV ET, 2
D RAM (X, 7 /3AAD LUT (SelectRAM EHIEIXND) ZFEHL TA T VAL NENATD, 7 ay 2 RAM VY — A
FEALEE A, RMFHEAHLEZITOSRE IR HOICL P RE 2T TRICATARICELE TEET, 72770, ZOHRAIE
RAM LU P REZTCRILZay 72 T2 BENRHVET, RAM256X1S (21X, 727547 High DT Ak A %—7 /L (WE)
NV, ZOIE BN High 12725&. WCLK B'oDILH ENXNV Ty TD AJIT —X BV OENRATY TUAICEXIAE
NET, B O, WE DEIZ1 05T, TRV A RRA THRESNAEY ur—arOfxt HLEd, EX
AR BEITSNDE, HITOENEHENET,

AR— D 5t 5

R—k4 A [ = e B
O 7 1 TRLZNZAA THRESNCHAHL/EEIA
HR—= DT —H 7]
ATJ 1 TRLANZA THESNEESIALT —FNT)

A AT 8 AL/ EZIABKR—RDOT R A XA
WE ATJ 1 FA AR—=T )L
WCLK A 1 FAN ray s (G UILIER )
_“'U"f/ DA jj 73_ /f
AVAB Y E—ay nJ

i HEAE
CORE Generator™ 8L 4 —FK NGl
~zadHP R —h AH]

AV AR T — T AEAIE. 2O R — R NERO IR LE T,

WCLK A J1&27vy7 V—AZ,. D ANEENT DT —% V—AZ, O i 1% FDCE ® D AJj72 X D
Y72 T AT 4 32— av @fﬁbiﬁ“

ravy A% —7 )L B (WE) 1%, WS4~ A3 —7 ) V— 2 Z8ELET,

8Ewh NZ AL, AL/ FEZIALDY — AT LET,

256 B b 16 HEHTHERRED INIT BT, RAM OFIHEZ i E C&E T,
FRELLRWIEE I, WIHEIX T ~T 0 IZR0ET,
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& XILINXs % 3

AR R 1%

B 247 [ TI4IE At BA

INIT 16 ##% 256 £ M 4 _CEn RAM D W) % F6 &

VHDL 8281 (/> RAI T —23Y)
WD 2 SOETHIFIELWVWES T — L, TV T4 T4 B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM256X1S: 256-deep by l1-wide positive edge write, asynchronous read
- single-port distributed LUT RAM

-— Spartan-6

-- Xilinx HDL Libraries Guide, version 12.1

RAM256X1S_inst : RAM256X1S
generic map (

INIT => X"0000000000000000000000000000000000000000000000000000000000000000")
port map (

0 => 0, -- Read/Write port 1-bit ouput

A => A, -- Read/Write port 8-bit address input

D => D, -- RAM data input

WCLK => WCLK, -- Write clock input

WE => WE -- Write enable input

):
-- End of RAM256X1S_inst instantiation

Verilog 58k ([ RA T —3Y)

// RAM256X1S: 256-deep by 1-wide positive edge write, asynchronous read
// single-port distributed LUT RAM

// Spartan-6

// Xilinx HDL Libraries Guide, version 12.1

RAM256X1S #(

- INIT(256~h0000000000000000000000000000000000000000000000000000000000000000)
) RAM256X1S_inst (

.0(0), // Readw/rite port 1-bit output

ACA), // Readw/rite port 8-bit address input

_WE(WE), // Write enable input

_WCLK(WCLK), 7/ Write clock input

.D(D) // RAM data input

s
// End of RAM256X1S_inst instantiation

EX LR
Spartan—6 FPGA 2 74X ¥ 7L alvyr Tuayy a—W— AR
Spartan—-6 FPGA & —% > —h : DC ¥iEB I OAAL v F Ftk
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EI3F: FTHAY ILAVE & XILINXs

: 32-Deep by 8-bit Wide Multi Port Random Access Memory (Select RAM)
DIA{1:0 RAM32M DOA(1:0)
ADDRA(4:0 —
|:
DIB(1:0 DOB(1:0)
ADDRB(4:0 —
DIC(1:0! DOC(1:0)
ADDRC(4:0
DID(1:0 DOD(1:0)
ADDRD(4:0
WE
WCLK
32-Deep by 8-Wide
Multi-Port LUT RAM

ZDOTFHA TLAUNE, 32 V=K X 8 B hD~ L F R —h RAM C. [AIH E&IA 2 &I R 58 0 HH URSRE 2l 2. C
WET, ZD RAM L, T /314 AD LUT (SelectRAM™) Z{H L TA L T VAL RSND T, T/RAAD T 117 RAM U
V— 2% LER A, RAM32M 2R —% 2 ME 1 DDOATARIAL TIVALRE L, 8 BV EXIAL 2 By i
HLOR =K1 2L, FCAEINLD 2 B GEA LA — 3 ORI ET, Zicdh, RAM O/ A MEDE
XIABEMSILTZ 2 B hDFE A UATFTHET T, DIA, DIB. DIC., 3L DID AHE TR TCRIUF —&Z A S5k
THE FEAHL/EXALR—F1 D MM L7FHAHLR—F 3 DD 32x2 7U R AR—k AEVIZRVET, DID %
TSRS LTS . DOD IdME S EH¥ A, ADDRA, ADDRB. ADDRC ZRIUT RL AIZ#E ke d 5L, 32x6 DY
VUV F 2TV IR—k RAM 12720 F£3, ADDRD % ADDRA, ADDRB., ADDRC (Z#5f5i 34 25&, 32x8 DI 7L R —
F RAM 1220 FEF, 20 RAM 11T IEFNTh AT RER T 74X 2l —iar RHVET,
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AR— D 5t 5

R—+r% AR B HHe

DOA H 2 TRL A /SZ2 ADDRA TR EESNZFHAHLA—FD T —
27

DOB 77 2 TRLA XA ADDRB CTHEIN it AH LA — DT —
27

DOC H 7 2 T RUA X2 ADDRC THEESNIZFiAH LA —FDT —
27

DOD H 2 TRL A /XA ADDRD CTHESNZFH A ML/ EZIALR—h
DT —HFH 7

DIA A7 2 ADDRD CHESINTEXIALT —H AT GiAHLH DX
ADDRA THiE)

DIB AT 2 ADDRD THESN-EXAALT —F AN GEiArHUH i
ADDRB T8 i)

DIC AT 2 ADDRD CHEEINTEXIALT —H AT GEAHLH DT
ADDRC T E)

DID AT 2 TRL A NZ ADDRD THRESN - HEIALT —F A T)

ADDRA AT 5 FHRHLTRL R RZ A

ADDRB AT 5 FHOHLTRL A RZB

ADDRC AT 5 A LT R R SN2 C

ADDRD AJi 5 SE VDT —HZEEABR—F, 2V DT —ZFHHHL
R—FDTRLA XA D

WE AT 1 FAM A X —T L

WCLK AT 1 FAN ray s G LT IER )

THAUDANFE

AVAB = Gl

HER HELE

CORE Generator™ B LU 4 ¥ —F AN A]

~7uadYR—h Nl

ZOZVL AN, R EEIA L LIER MG A HURER I 2 72 RAM 252k 22 81280, —5 D& Yy — /N THERR
TXFE T, RAM O#GHRBIRa—REOZEMIT. By — IV O~=a2T7 LEBRLTIZE, RAM32M DA A%
vvx—rat, RAM 77 v ar BRI E T AU ERH DG E ., 2R — R N FE CEIZITAX I
BLiETHOMERNSLGAICEITT A2 BEIOLET, RMHANLEITI%E X, RAM32M O /1% FDRSE (2
Wt L Co7 7o rvaryOHNEAI 7% ESEHZEL T RETT A, i D RAM OEETIIARE T,

AU N—HEZ DA IR— DIy AJNBINT 58, 7ay OB RNy TF — 42 AJJTEFET, 2o
A NR—=2FTT Oy VNI AAFIL, 70y DNEH FRYTyY T RAM ~DOEXIALZFEITTEET,
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AAZ Y T— T AEE ZOa R — 3 M RO LR LEd, WCLK A&7y Y —A(Z, DIA, DIB,
DIC. DID A&+ 55 —% V—21Z, DOA, DOB, DOC, DOD /1% FDCE @ D A f172 X D)2 A7 4
F—a N T A FER LA WA RSO EFICLET, /ays (X —7 /L 2 (WE) 1%, @727 Ak A
F—T I = AR LET, 5 B /SR ADDRD (EFEAHL/ EZIAHRT RLAIZ, 5 B vk 23X ADDRA, ADDRB,
ADDRC 135 A L 7 RL RICHE e T AMERHVET, 4723 TINIT A, INIT_B, INIT_C, INIT.D Bt4&fH 42
&L BR—FOWHIATINEE 64 b (16 #5) THRETEET, RAM @ INIT fEi%, ADDRy[z] = INIT y[2%z+1:2%z]
TEHEENET, 7282013 RAM @ ADDRC A —hk2% 00001 O34, INIT_CI3:2] fEARF DT RL A THRYIDEZXIA L
DTHOIDHRETIO DOC R —hDOFIHWHEIZZ2DET, FRELRWEGAIT, #MIHEIZ T T IZkvET,

FERARELGREM
Bt AT [ TIHILE B
INIT_A 16 5 64 £ Ml TRTER A R—hO RAM OHIHEEEE
INIT_B 16 %k 64 £ M T _TYR B #X—h® RAM DI HHE Z 6 E
INIT_C 16 #41 64 £ M TRTER C R—h® RAM O YIHIEZ R E
INIT_D 16 % 64 £ MH T _CEn D R—h® RAM DO YIHIE A $E &

VHDL 583k (/2 RA O T—23Y)

KD 2 DOEINFELZNG BT —L, =T 474 E 35 ORNTHE AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM32M: 32-deep by 8-wide Multi Port LUT RAM

- Spartan-6

-— Xilinx HDL Libraries Guide, version 12.1

RAM32M_inst : RAM32M
generic map (

INIT_A => X"0000000000000000",
INIT_B => X"0000000000000000",
INIT_C => X"0000000000000000",
INIT_D => X"0000000000000000)

port map (
DOA => DOA, -- Read port A 2-bit
DOB => DOB, -- Read port B 2-bit
DOC => DOC, -- Read port C 2-bit
DOD => DOD, -- Read/Write port D
ADDRA => ADDRA, -- Read port A
ADDRB => ADDRB, -- Read port B
ADDRC => ADDRC, -- Read port C

ADDRD => ADDRD,

WCLK => WCLK, -- Write clock input

WE => WE

-- Write enable input

22 End of RAM32M_inst instantiation

output
output
output
2-bit
5-bit
5-bit
5-bit
-- Read/Write port D
DIA => DIA, -- RAM 2-bit data
-- read addressed
DIB => DIB, -- RAM 2-bit data
-- read addressed
DIC => DIC, -- RAM 2-bit data
-- read addressed
DID => DID, -- RAM 2-bit data
- read addressed

-- Initial contents of A port
-- Initial contents of B port
-- Initial contents of C port
-- Initial contents of D port

output

address input

address input

address input

5-bit address input
write input addressed by ADDRD,
by ADDRA

write input addressed by ADDRD,
by ADDRB

write input addressed by ADDRD,
by ADDRC

write input addressed by ADDRD,
by ADDRD
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& XILINXs EIE: THAY ILAVE
. —" -, ~ ~
Verilog F8i (/2 RAVLIT—23Y)
// RAM32M: 32-deep by 8-wide Multi Port LUT RAM
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1
RAM32M #(
_INIT_A(64~h0000000000000000), // Initial contents of A Port
- INIT_B(64>h0000000000000000), 7/ Initial contents of B Port
- INIT_C(64>h0000000000000000), 7/ Initial contents of C Port
- INIT_D(64~h0000000000000000) // Initial contents of D Port
) RAM32M_inst (
_.DOA(DOA), // Read port A 2-bit output
.DOB(DOB), // Read port B 2-bit output
.boc(bocC), // Read port C 2-bit output
.DOD(DOD), // Readw/rite port D 2-bit output
_ADDRA(ADDRA), // Read port A 5-bit address input
-ADDRB(ADDRB), // Read port B 5-bit address input
_ADDRC(ADDRC), // Read port C 5-bit address input
-ADDRD(ADDRD), // Readw/rite port D 5-bit address input
_DIA(DIA), // RAM 2-bit data write input addressed by ADDRD,
// read addressed by ADDRA
_DIB(DIB), // RAM 2-bit data write input addressed by ADDRD,
// read addressed by ADDRB
_DIC(DIC), // RAM 2-bit data write input addressed by ADDRD,
// read addressed by ADDRC
_DID(DID), // RAM 2-bit data write input addressed by ADDRD,
// read addressed by ADDRD
-WCLK(WCLK), // Write clock input
-WE(WE) // Write enable input
):
// End of RAM32M_inst instantiation
£ =
& M1 R
Spartan-6 FPGA 2> 74X ¥ 7 )L avyy 7ayy a—HF— HAR
Spartan-6 FPGA 7 —% > —h : DC fE B L ONAAL v F K1k
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& XILINXe

RAM32X1S

: 32-Deep by 1-Wide Static Synchronous RAM

RAM32X1S

(o]

M=

Xam43

ZOTHAY T AMNE 32 U—K X 1 Evhd SRAM T, RIMEZALEELZIHZTHET, 748 132 —7 /1 (WE)
28 Low DA, FA4 7mv7 (WCLK) DEBITHERE S, RAM IZEMNEN TWAEIZZ{LLE8 A, WE 2 High (2
72%E, WCLK 28 Low 75 High [Z8I0 b HEXIZ, 7 —Z A J) (D) DN 5 EvhOTRLUA (A4 ~ A0) TiEIRSi
FU—RliZn—RENFET, EXALEIELATICIL, WCLK 23 Low 25 High IZHIWEED AR, EBXIALTRL A
ET = A NN DL ESEHLENHYET, WCLK IZTFT 74 /LTI T 7T 47 High T, A2 "—F &l [
LCT 7747 Low IZTAHZEHTEET, WCLK O ARy MIELE ST A 2 /N —2 1% RAM 7 1y 7 WIZHL A A

ENET,

ey (0) ICTHASNAHEIL, TRV A B THRIES I RAM WO E IS TOLIE T, INIT BHEEE

MT2L, a7 42— a2 RAM32X1S 241k c&Ed,

IR R
AR H A
WE (£—F) WCLK D 0
0 (FEAHL) X X T —H
1 (FEA L) 0 X F ey
1 (e L) 1 X =y
1 (FEZIAH) ! D D
1 (FEA L) 7 X T =
THAODANFE
AAR =g "
7 i
CORE Generator™ BJX U7 4% —K NG
~7udHR—h ]
Spartan-6 47 35') HA4K (HDL )
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& XILINXe %

AR R 1%

B BT fi& T4k | SREA

INIT 16 %% 32 B Ml T _XT¥re | RAM OfEELIEE

VHDL E2ak (/2 RA T T—S 7))
WD 2 SORETHIFIELEWVWES T — L, TV T AT 4B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM32X1S: 32 x 1 posedge write distributed (LUT) RAM
- Spartan-6
-— Xilinx HDL Libraries Guide, version 12.1

RAM32X1S_inst : RAM32X1S

generic map (
INIT => X'"00000000'")

port map (
0 =0, -- RAM output
A0 => AO, -- RAM address[0] input
Al => Al, -- RAM address[1] input
A2 => A2, -- RAM address[2] input
A3 => A3, -- RAM address[3] input
A4 => A4, -- RAM address[4] input
D => D, -- RAM data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input

)
-- End of RAM32X1S_inst instantiation

Verilog 581t (A2 A2 T —23Y)

// RAM32X1S: 32 x 1 posedge write distributed (LUT) RAM
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

RAM32X1S #(
- INIT(327h00000000) // Initial contents of RAM
) RAM32X1S_inst (
.0(0), // RAM output
_A0CAO), // RAM address[0] input
A1(AL), // RAM address[1] input
-A2(A2), // RAM address[2] input
-A3(A3), // RAM address[3] input
_A4(AL), // RAM address[4] input
.D(D), // RAM data input
_WCLK(WCLK), 7/ Write clock input
-WE(WE) // Write enable input

):
// End of RAM32X1S_inst instantiation

5 1
Spartan—6 FPGA i 74X ¥ 7 )L uly s Juy ) a—%— JAR
Spartan—6 FPGA 7 —# 3 —h : DC #tEB L OAA v F Kk
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EI3F: FTHAY ILAVE & XILINXs

RAM64M
: 64-Deep by 4-bit Wide Multi Port Random Access Memory (Select RAM)
DA | RAMB4AM DOA
ADDRA(5:0 =

B
DE DOB
ADD RB{S:O‘ —

Attributes

DIG: | poc
ADDRC(5:0) | —

Attributes

DID
— DoD
ADDHD{S:% —
WE
WCLK 64-Deep by 4-Wide
| Multi-Port LUT RAM
x1es3

ZOT WAL ZLAUME, 64 T—K X 4 By D<= /LF R —k RAM T, [RIHIEZIA L EIER 5 H U RE 2 2 C
WET, 20O RAM X, T /31 AD LUT (SelectRAM™ EHFE(EILD) ZEHL TAL T VAL RNENDTZD, 7y 2 RAM
VY —2%FHHALERF A, RAMBAM 2R —F U ME 1 DDOARTFTARIAL TVALNEINET, 4 EvhEXAL, 1 BV
AL OR—K 1 D& FACAEINLD 1 By hgEA LR —bk 3 Db SNEILTEY, RAM @ 4 By hEXA
HBIOEBIE Y Mgt H UM ARE T, DIA, DIB, DIC, BX W DID A% T _XCHELT —Z AT DL,
G/ EEABLR =1 D MSELFHAH LR —R 3 20 64x1 7Ty R R—k AEVICARVET, DID 27 TR
R L= DOD 13 &L EH A, ADDRA. ADDRB, ADDRC #[FUT RL RICHET 5L, 64x3 DL
F 27 )V AR—h RAM {2720 £9, ADDRD % ADDRA, ADDRB, ADDRC (Tt 45 L. 64x4 D27 )L 7R—h RAM
WZ20ES, 20O RAM IZIX IZNICH ATREe a7 4 ¥ 2L —2a BhVET,
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AR— D 5t 5

R—k4 A [ = e B

DOA H D 1 7RL A 32 ADDRA CHeESH it LA —
rDT —HH F

DOB Hy 77 1 TRUA N2 ADDRB T ESN it A H LR —
rOT—HH N

DOC D 1 TR A XA ADDRC CHEESNT-5 A H LA —
rDT —HH 7

DOD A 1 TRLA /X2 ADDRD THEES it L/ &
ZIABR—bDFT —ZH

DIA AT 1 ADDRD THESNIZEZIARLT —Z AT
Z U 7713 ADDRA T E)

DIB AT 1 ADDRD CHESIN-EZIALT —HX AN Gi
U 7713 ADDRB T /E)

DIC AN 1 ADDRD CHESN-EZIALT —X AT G
Zr U F71% ADDRC T E)

DID A7 1 TRL A /S 2 ADDRD THESN 7= EEIA L
T —H ANT)

ADDRA AT 6 FWAHAHLTRL A X2 A

ADDRB AT 6 FHHLTRLZ N2 B

ADDRC A7 6 FHHLTRL A RZC

ADDRD A 6 1Y RDF =4 HXIAHA =], 1 By hDF =
G LR —hDTRL R /X2 D

WE AT 1 FA AF—T )L

WCLK AT 1 TAL rayy (FAHAHUILIER)

THAVDANEE

AVAR Y T—ay aJ

HER HELE

CORE Generator™ 8L N7 4 —K i

~ZudDYR—h Ra]

IO AN, R EEIA R EFE R G A H U RE A2 2 72 RAM Z 5Ll 35282k — DAY — /L CTHER
TEXET, RAM OB L —FHIOFEMRIT. Ay —LO~v=aT7 L E2BHBL TLEEV, RAM64M DA A H
vvx—rat, RAM 77 v ar BRI E T AU ERHDHIGE ., AR — R M PRI CEZITAX I
BLiE 3 oM ENH LG EICFEITTHIEEBEIOLET, RN L AT 61X, RAM64M O H /)% FDRSE (Z
Bl L C 7o rar O NAAI 7% ESHHIELFRETT 25, @ O RAM O#/ETIIARETT, Ao 3—
HEZ DAV IR— D ray 7 AFNBINT 58, 7ay DS PRy TF —X 2 AT TEET, ZOA /83—
I 7oy VNI AIAEIL, 70y DALE TRV Ty TRAM ~DEX AL L EITTEET,
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ALV AR = T RGA . 2O IR—3 M, RO I L £, WCLK A&7 ay7 ) —2A(Z, DIA, DIB,
DIC. DID A&+ 55 —% V—21Z, DOA, DOB, DOC, DOD /1% FDCE @ D A f172 X D)2 A7 4
F—a N T A FER LA WA RSO EFICLET, /ays (X —7 /L 2 (WE) 1%, @727 Ak A
F—T I = AR LET, 5 B /SR ADDRD (EFEAHL/ EZIAHRT RLAIZ, 5 B vk 23X ADDRA, ADDRB,
ADDRC (i A H LT RV AR T DML ENHVET, 47 a>TINIT A, INIT B, INIT_C, INIT_D &M% 74
HE KR —FOPATINEZ 64 Evb (16 #H) THETEET, RAM @ INIT fEiX, ADDRy[z] = INIT y[z] T
FHEINET,

7L %1%, RAM @ ADDRC AA—hk2% 00001 O34 INIT_C[1] fERFDT RL A THRAIDEZ AL THIDETD DOC

N—bOYHMEIZRVET, FHELLRWE ST, T ~T 0 IR ET,

ERAT L E M
B 24T E TI4ILE &5 BA
INIT_A 16 HE# 64 £ M T RTEr A R—FD RAM O HEZE E
INIT B 16 1% 64 £ M ERA NGl B 7R—h® RAM DI HHE Z 5 E
INIT_C 16 %% 64 £ ME T _RC¥n C R—hdD RAM QY HMEZIEE
INIT_D 16 4% 64 £ ME 4 _CEn D R—h RAM O HIEZ 45 &
VHDL 81k (A RE2P T —3 7))

KD 2 DOELNFELZWGE R T —L, =T 47 4 E 5 ORIV AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM64M: 64-deep by 4-wide Multi Port LUT RAM
Spartan-6
-— Xilinx HDL Libraries Guide, version 12.1

RAMBAM_inst :

generic map (

INIT_A => X"0000000000000000",
INIT_B => X"0000000000000000",
INIT_C => X"0000000000000000",

RAMG64M

INIT_D => X""0000000000000000)
port map (

DOA => DOA,
DOB => DOB, --
poCc => DOC, --
DOD => DOD,
ADDRA => ADDRA,
ADDRB => ADDRB,
ADDRC => ADDRC,
ADDRD => ADDRD,
DIA => DIA, --

DIB => DIB, --
DIC => DIC, --
DID => DID, --

WCLK => WCLK,
WE => WE

-- Read/Write port D

RAM 1-bit data
read addressed
RAM 1-bit data
read addressed
RAM 1-bit data
read addressed
RAM 1-bit data
read addressed
-- Write clock

Initial
Initial

contents of A port
contents of B port

-- Initial contents of C port
-- Initial contents of D port
-- Read port A 1-bit output
Read port B 1-bit output
Read port C 1-bit output
Read/Write port D 1-bit output
-- Read port A 6-bit address input
-- Read port B 6-bit address input
-- Read port C 6-bit address input

6-bit address input
write input addressed by ADDRD,
by ADDRA

write input addressed by ADDRD,
by ADDRB

write input addressed by ADDRD,
by ADDRC

write input addressed by ADDRD,
by ADDRD

input

-- Write enable input

22 End of RAM64M_inst instantiation
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Verilog i1t ([ RE2 L T—3Y)

// RAM64M: 64-deep by 4-wide Multi Port LUT RAM

// Spartan-6

// Xilinx HDL Libraries Guide, version 12.1

RAMBAM #(

_INIT_A(64~h0000000000000000), // Initial contents of A Port
- INIT_B(64>h0000000000000000), 7/ Initial contents of B Port
- INIT_C(64>h0000000000000000), 7/ Initial contents of C Port
- INIT_D(64~h0000000000000000) // Initial contents of D Port

) RAMB4AM_inst (
_DOA(DOA), 7/
.DOB(DOB), //
.poc(boc), 7/
.DOD(DOD), 7/
_DIA(DIA), 7/

7/
_DIB(DIB), 7/

7/
.DIC(DIC), 7/

7/
.DID(DID), 7/

7/
_ADDRA(ADDRA), //
_ADDRB(ADDRB), //
_ADDRC(ADDRC), //
_ADDRD(ADDRD), //
_WE(WE), //
_WCLK(WCLK) 7/

)

Read port A 1-bit output

Read port B 1l-bit output

Read port C 1-bit output

Readw/rite port D 1-bit output

RAM 1-bit data write input addressed by ADDRD,
read addressed by ADDRA

RAM 1-bit data write input addressed by ADDRD,
read addressed by ADDRB

RAM 1-bit data write input addressed by ADDRD,
read addressed by ADDRC

RAM 1-bit data write input addressed by ADDRD,
read addressed by ADDRD

Read port A 6-bit address input

Read port B 6-bit address input

Read port C 6-bit address input

Readw/rite port D 6-bit address input

Write enable input

Write clock input

// End of RAM64M_inst instantiation

s HIEEHR

Spartan—6 FPGA =1 74Xy 7L a¥vyr Juayy a—H— HJAR

Spartan—-6 FPGA & —# > —h : DC #EB L A A > F Kk
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EIE . FHAY ILAVE £ XILINX:

RAM64X1D

: 64-Deep by 1-Wide Dual Port Static Synchronous RAM

=
m

RAMB4x1D

o]

SPO

=
]
Q
=

DPCQ

5]z ]5]% %3]
e (Wi |=O

DFR
DPR
DPR.
DFR
DPR
DPFRAS

=
(=]

-l

b
h

=
w

4

M=

:0)%‘47“4’/ TLAVME 64V —R X1 EYRDT 27 /L AR—h SRAM T, R EXALEELH L TWET, T
A AV, A LT R A (DPRAS ~ DPRAO) LEXIALTRLA (A5 ~ A0) OIS L7z 2 FEEEDO T KL A IR—kH
HVET, ZO2FEOTRL A R—NMNIZRIZIERPTT, SAHLTRLRIZEZ->TH Y Y (DPO) IZH 1&i
LENFEESI, BEEIALTRLAZE S TEEZIARZITOMEPBEESNET, TAh A X—T7 L (WE) 28 Low D3
. T4 Z7ay s (WCLK) OEBIT A SIL, RAM IZE S TOAEITE(ELER A,

WE 73 High (2725 &, WCLK 73 Low 26 High (28I b5 L&, 7 —2 AJ) (D) DN 6 B hOEZIAL T RL A
(AO ~ A5) TEIRINZTV—RIZe—RaShE7, %:&Jf%rtuﬁﬁ L. WCLK 7% Low 2°5 High (28025
ANC, BEIAALTRLVAET =2 AN OMEZESTELILERHVET, WCLK (X7 74/VNTIET 7747 High TF
3, 4’//\~&>&ﬁﬁﬁbf7’&r47 Low [Z§ 52, TEE T, WCLK DA Sj Ry MIELE S TZA 2 /S —F1X, RAM
Ty NI BRAEHET,

SPO H 121X, A5 ~ A0 THREINZATY BALOERIH 1snEzd, DPO H 77121%. DPRAS ~ DPRAO T &
XNTFAEY BAOENPEDENET,

AT EBXALLET, A HLT VA R—FOT RV AZIFEEINERA,

R AR

AN H A

WE (£—F) WCLK D SPO DPO

0 (FEAHL) X X data_a data_d

1 (FEAHL) 0 X data_a data_d
1 FEAHL) 1 X data_a data_d

1 (EFEAH) T D D data_d

1 (FEAHL) ! X data_a data_d

dataa = A5 ~ A0 THREIN/=U—K

data_d = DPRA5 ~ DPRA0 T ESN/-U—F

Spartan-6 547 51) H4K (HDL A)
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THAVDANFE

AARBE v —ay Gl
CORE Generator™ BX U 4% —K NG
~7udHR—h ]

ERAARELE &
B 247 E TIAILE 5 BA
INIT 16 HE% 64 B M T _RCEn RAM, L 2% LUT OWEEAIEE

VHDL &8t (A RBVIT—23Y)
KD 2 SOMSIBHFELRVEAIEIL =L, 22T 474 H S ORI T ET,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM64X1D: 64 x 1 negative edge write, asynchronous read
- dual-port distributed RAM

-— Spartan-6

-- Xilinx HDL Libraries Guide, version 12.1

RAM64X1D_1_inst : RAM64X1D_1
generic map (
INIT => X"0000000000000000') -- Initial contents of RAM

port map (

DPO => DPO, -- Read-only 1-bit data output
SPO => SPO, -- R/W 1-bit data output

A0 => A0, -- R/W address[0] input bit

Al => Al, -- R/W address[1] input bit

A2 => A2, -- R/W address[2] input bit

A3 => A3, -- R/W address[3] input bit
A4 => A4, -- R/W address[4] input bit

A5 => A5, -- R/W address[5] input bit

D => D, -- Write 1-bit data input

DPRAO => DPRAO, -- Read-only address[0] input bit
DPRA1 => DPRAl, -- Read-only address[1l] input bit
DPRA2 => DPRA2, -- Read-only address[2] input bit
DPRA3 => DPRA3, -- Read-only address[3] input bit
DPRA4 => DPRA4, -- Read-only address[4] input bit
DPRA5 => DPRA5, -- Read-only address[5] input bit
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input
);

-- End of RAM64X1D_1_inst instantiation

Spartan-6 547 3!) 74K (HDL F)
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Verilog

Bt (fREVTT—23Y)

// RAM64X1D: 64 x 1 positive edge write, asynchronous read dual-port distributed RAM

//

Spartan-

6

// Xilinx HDL Libraries Guide, version 12.1

RAMB4X1D #(
- INIT(64”h0000000000000000) 7/ Initial contents of RAM
) RAMB4X1D_inst (

);

.DPO(DPO), //
_SPO(SPO), //
.AO(AD), //
LAL(AD), //
.A2(A2), //
.A3(A3), /7
-A4(AD), //
.A5(A5), /7
.D(D), //

.DPRAO(DPRAO), 7/
.DPRAL(DPRAL), //
.DPRA2(DPRA2), //
_DPRA3(DPRA3), //
.DPRA4(DPRA4), 7/
_DPRA5(DPRAS), //
_WCLKQWCLK), 7/
_WE(WE) 1/

Read-only 1-bit data output

Rw/
Rw/
Rw/
Rw/
Rw/
Rw/
Rw/

1-bit data output
address[0] input
address[1] input
address[2] input
address[3] input
address[4] input
address[5] input

bit
bit
bit
bit
bit
bit

Write 1-bit data input
Read-only address[O0]
Read-only address[1]
Read-only address[2]
Read-only address[3]
Read-only address[4]
Read-only address[5]
Write clock input

Write enable input

// End of RAM64X1D_inst instantiation

s HIEHR

Spartan-6 FPGA =i 74X ¥ 7V adyr FTuay s a—H— HAR

input bit
input bit
input bit
input bit
input bit
input bit

Spartan—6 FPGA & —# > —h : DC $tE B L OAA v F Kt
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RAMG4X1S
. 64-Deep by 1-Wide Static Synchronous RAM

RAMB4x1S

[o|F

o]

2
o
Q
Y

=
o

BE[B R =]
o & (W || =

X9265

ME

ZOTHAY L ANE 64 T—R X 1 Ewvhd SRAM T, R ESALEIELZHZTOET, FA48 4132 —7 /1 (WE)
28 Low DA, TAF 7mw7 (WCLK) DEBITHEFE S, RAM ISR TWAEIZZ{LLE8 A, WE 28 High (2
72%&, WCLK 23 Low 75 High (280 b HEXIZ, 7 —Z A J) (D) DIEN 6 EYROTRLA (A5 ~ A0) TR
U —RlZe—RFanEd, WCLK 1257 74V N CTIEXT 27747 High TEMR, A _N—F&EHHLTT 7747 Low IZ
THELTEEST, WCLK DA N Ry M ESNIZA 3 —=2T, RAM 7oy NI A FNET,

HAE L (0) ICH TIENDEIZ. TRV A B THRES L2 RAM WO EIZHEANS IV TODIE T,
INIT JBYEZRE T 5L, ar 74X 2l — g PICZOT L AU MNP L T E4,

am B R
E—FEREROGmELITRLET,
AN H A
WE (E—K) WCLK D 0]
0 (REAHIL) X X =y
1 (FEA L) 0 X Py
1 (A HL) 1 X e x
1 (BEIAL) T D D
1 (HEA L) ! X S
T —4# =A5 ~ A0 THREINT—FK
THAVDARNEE
AVAZ =g Al
He 5 0
CORE Generator™ 3L U\ 4% —K Nl
~7aDYR— ]
FERAFRELREE
Bt RAT {[E] T4k 55t BA
INIT 16 % 64 £ M TR ROM, RAM, L' 24 | LUT O ¥ B4 6
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EIE: THAY ILAVH £ XILINX:
VHDL 2t (A REV T—2 )

WD 2 DOLNFAELZNG BT =L, =T 47 4 EF ORIV £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAM64X1S: 64 x 1 positive edge write, asynchronous read single-port distributed RAM
Spartan-6

-— Xilinx HDL Libraries Guide, version 12.1

RAM64X1S_inst :
generic map (

INIT => X"0000000000000000'")
port map (

)

0 =>0,

A0 => AO,
Al => A1,
A2 => A2,
A3 => A3,
A4 => A4,
A5 => A5,
D =>D,

WCLK => WCLK,

WE => WE

RAM64X1S

1-bit data
Address[0]
Address[1]
Address[2]
Address[3]
Address[4]
Address[5]
1-bit data

output

input bit
input bit
input bit
input bit
input bit
input bit
input

Write clock input
Write enable input

-- End of RAM64X1S_inst instantiation

Verilog itk (A RBL T —23Y)

// RAM64X1S: 64 x 1 positive edge write, asynchronous read single-port distributed RAM
Spartan-6

//

// Xilinx HDL Libraries Guide, version 12.1

RAMB4X1S #(
- INIT(64”h0000000000000000)
) RAMB4X1S_inst (

.0€0),

)

WCLKQWCLK) ,
“WEQWE)

//
//
//
//
//
//
//
//
//
//

1-bit data
Address[0]
Address[1]
Address[2]
Address[3]
Address[4]
Address[5]
1-bit data
Write clock

// Initial

output

input bit
input bit
input bit
input bit
input bit
input bit
input

input

Write enable input

// End of RAM64X1S_inst instantiation

&% M 1E R

Spartan-6 FPGA 2 74X ¥ 7))L alwy Tay ) a—4F— HAR

contents of RAM

Spartan—6 FPGA 7 —# > —h : DC FitEB L O AA v T Rk
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RAMB16BWER

: 16K-bit Data and 2K-bit Parity Configurable Synchronous Dual Port Block RAM with Optional
Output Registers

RAMB16BWER

ADDRA(13:0) DOA(31:0) -
ADDRB(13:0)
DIA(31:0)
DIB(31:0)
DIPA(3:0)
DIPB(3:0)  DOB(31:0)
WEA(3:0)
WEB(3:0)
—— CLKA
— CLKB
——ENA DOPA(3:0) |
——ENB
—— REGCEA
—— REGCEB

— RSTA

—— RSTB DOPB(3:0) F

11174

M=

BEOT Ty IRAM ABYNEG N TOET N, ZAUXILA 16kb 7 —# + 2kb /U7 ¢ RAM/ROM AEYELTar 7 4
Fal—arTEEd, ZhHD7ay”Z RAM I, KEOF L F o7 F—HamEln OB cEEd, 2o
IV R—FUMEI L EYR X 16K T—R~ 36 E vk X 512 U—RD 7L R—hk RAM 72137 27 /L BR—hk RAM &
LCar 74Xzl —iarTaFEd, SiAHLEEZAAL, avR—3 U MItREnNs7ay Z7IZZ 2 RIL TE
ITE&NET, 727 L R —FA LR—=FBIZAWIMNZLTEY, FCAEY TUAICT 78 AT ARILFHER IR0 E
Ty THEDILNE—RTar 74Xzl —ar T, S A3 —T N EXALBIENTRETYT, 20 RAM
WX, 274X ab—ar R LV UAZE B A UEEY 1 Zay s FAIVDL AT VR REAET HE
X1Z RAM @ clock—to—out ZA L% FSHAZENTEET,

R—bkDEREA
WDORIZ, B—F A F21TR—F B D DATAWIDTH DL, T KT A ke B A2 R~ LET,
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DATAWIDTH {& | DI, DIP ###: ADDR ##ifit | WE ##:

1 DI[0] ADDR[13:0] WE[3:0] 23> 7 o—H— WE {5 5128

2 DI[1:0] ADDR[13:1] WE[3:0] 23> 7 )V z—H%— WE {5 5 (C i

4 DI[3:0] ADDR[13:2] WE[3:0] 23> 7L o—H— WE {5 512

9 DI[7:0], DIP[0] ADDR[13:3] WE[3:0] 23> 7 )V —H%— WE {5 5 (Z i

18 DI[15:0], DIP[1:0] ADDR[13:4] | WE[0] 5L WE[2] &= —¥— WE[0] iZ, WE[1] 33X U WE[3]
% o—H — WE[1] I

36 DI[31:0], DIP[3:0] ADDR[13:5] % WEL3:0] 15 5 & BA# L7z /N A TA R A R —T W Hft

HAL P RENMERWNES T, APYIZE Y RAMB16.Sm_Sn 35T RAMBI6BWER Sm_Sn =L AL " AL AF
T—hTEET, ZNHOA R =KX hOWNTBMEHSLCOILE, Y7 by =7 TCHEBIMIC, BUllicar 7 ¥
L —3ia &7 RAMBI6BWE =L AL MIEFHINET,

R—hr4£ AL e 31
ADDRA[13:0] A7 14 R—bF A DT RLAAFNA, MSB 13# (2 ADDRA[13] T 73,
LSB % DATA WIDTH A D EICL > THREVE T,
ADDRB[13:0] AT) 14 R—F B OTRLAANS/RA, MSB 13 1Z ADDRB[13] T¥73,
LSB 1% DATAWIDTH.B O &2 &> TREDET,
CLKA AT 1 R—rADIay7 A7)
CLKB AD 1 A—FB Druavs A
DIA[31:0] AT 32 R—FA DT —=ZANTJNA
DIB[31:0] V| 32 BR—FB OF —F A SR
DIPA[3:0] AT 4 R—Fr A DORYF 4 AS/NR
DIPB[3:0] AT 4 A —FB ONYF 4 ASINR
DOA[31:0] H 32 R—hA OF—ZH IR
DOBI[31:0] H 77 32 R—FrB OF—HH Sz
DOPA([3:0] tHh 3 F—R A DT H SRR
DOPBI[3:0] tHh 4 K=k B D/RUF ¢ )8R
ENA AT 1 R—=FADAR—=T L
ENB ATJ 1 R—FB OAF—T L
REGCEA AS 1 HAOLY2RZ sayy £ x—T b
REGCEB AH 1 HALORAZ ray s A 5x—T
RSTA AF 1 R—F A DAL T2EZDE YN/ VEyR, ZOVEyRME, RSTTYPE
E:E()@T[EL:%D\@EHif:liéFlﬁl,ﬂﬁL::ﬁ‘/7/r¥:l/~~‘/a‘/f“a°
RSTB AT 1 A—brB O AZORY N VEYN, ZOVEYME, RSTTYPE
Eﬁo@fﬁiiﬁiﬁb‘[ﬁl,ﬁ;ﬁifdi#lﬁ],ﬂﬁLZ:I‘/7»{5F\:LI/»~€/5‘/'C“%
WEA[3:0] AT 4 R—hr A OSAMETAS A X —T )V
WEB[3:0] A7 4 A=k B DNAMET A~ AR —T )L
Spartan—6 547 3') AL (HDL Fi)
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THAVDANEE

A AR =5 Tl
il HEE

CORE Generator™ XU ¢ —k wJ

~7adHR—hK e

MBI AN T R TEEARE B Ic# L TL7EE&W, CLKA/CLKB Zuv g 547 7547 Z7avy 7|2, RSTA/RSTB
Uy ME5ZmBUE 0 £V By ME B It T2 0 ERHVET, ENA/ENB (X, imPRE 1 £7213EY)
72 RAM IR—h A X =T WEBDOWTNNICHEEFL £, REGCEA X REGCEB (. xtita9°5 DOAREG £721%
DOB.REG BN 1 ITHREINTWAEE, MUl H LU RZDIay s A3 —T VERITREME 1 [28E 15404
ERHYET, DOAREG 23 0 IZRESHTWAHEE L. REGCEA 3L REGCEB A H i 0 IZFRETHMLENHY
F9,

INHDIE BT ERHE DATAWIDTH O EICLVE DS, FELOR— DE T, NELT —H AN, T—
T TAN AR =TI, TRV ADOEERAE REHERL TN, 1 ENOEINEFIZ T X TERLZWEETE
WER A, FEHINTORWATIE B IFRRELE 0 I L T7Esw,

FERATREGE M

Bt RA4T & TI+ILE 8

DATA WIDTH_A bid s 0.1.2,4.9,18, 36 0 R—hA DI 74F¥ 2l — 2 A HER
T —RIEEHEELET, A—F B OIREF

T HREITHVET A
DATA WIDTH B biS g 0,1,2,4,9,18,36 0 A—hB Oar74Falb —aralfER

T —HRERELET, R—F A DIEELH
ST M EITHVEE A

DOA_REG A 0.1 0 R—FADOH N ABEFE BT A54E
I LICERELET,

DOB_REG B 0.1 0 A—hB O Lo REEHEHT 255
X LICRELET,

EN_RSTRAM_A =] TRUE. FALSE TRUE FALSE |22 &4+ 5LHR—k A d RST fge

MNF AT —T L2720 TRUE. {2 %&”;ﬁ“
DA F—T NV ET,

EN_RSTRAM_B pasl TRUE, FALSE TRUE FALSE IZRETHLAR—KB D RST Hre
75§';‘~°42If7/1/ 12720 . TRUE. %&mﬁ“
HEAF—T ARV ET,

INIT_A 16 =% 36" h000000000 ~ T _TE¥r LT AKX 2L —ar B OR— A DOH T
36 hifffr OEEEIEE

INIT_B 16 %% 36" h000000000 ~ T _TPe T4 2L — g BDOR—RB O
36 hifffHTr O EEFRELET,

INIT_FILE = 0 & h3LF5 NONE W RAM ONBEFRETH77ANV4

INIT_00 ~ 16 K 256 B M# T _RCEn 16kb D F —% AEY 7L ADOHHNEE

INIT_3F HBELET,

INITP_00 ~ 16 HE% 256 £ MA T _TEn 2kb DRYT 4 AEY TLADHIHINEE

INITP_07 BELET,
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=4k

847

=}

TIAIE

iR

RST_PRIORITY_A

Pl

CE. SR

CE

DOA REG=0 O & I1FAR—F A @ RAM
EN & RST ¥'o O D S NEN AR EL .
DOAREG=1 (A7 arohro2as%
i) DA% REGCE & RST DR O %
AR 2 B L ET,

RST_PRIORITY_B

Pl

CE, SR

CE

DOB_REG=0 O & 1EA —k B @ RAM
EN & RST ¥ DR OESENAAL 2 E L .
DOB_ REG 1 (2‘7 DEPARL WP & -
{5 ) D4 1% REGCE & RST D o4 5k
llléﬂ%ﬁ%mtiﬁ“

RSTTYPE

Pl

SYNC, ASYNC

SYNC

RAM O 7RI E 72 13IER B oY &>
MEBRZ R DR ELET, #1307
DOE L LRI DL EMLED S, FEFH

Uty ML E TRV RY 1 SYNC IZ5%
ELTEEN,

SIM_COLLISION_
CHECK

ALL,
GENERATE_X_
ONLY,
WARNING_
ONLY,

NONE

ALL

ARVDFEBNIELY
“/a‘/@@ﬂ/ﬁ’i”ﬁﬁfé’fiﬁ‘o

ALL IZRRETDE, B Ay —T 0
F1&i, BETHH D B L OAEY OfE
DARE X) 12720 FET,

WARNING_ ONLY [ZRRETDHE,
A=V DR N NS, BET 5
HABLOARYDEITE D EERFE
SnET,

GENERATE_X_ONLY T ETHE.
BE Ay —ViIFH A EN T, BhET
HHEABIUOARVOMEBRE X) 12
R0ET,

NONE (2R E T HE, BEAyZ—%
HhEng, BhET2H I BLIOAEY
DEIXEOFERFENET,
AE: ALL DAL OEIZRE T HE, v
L—3gu 7#4’/0>Fﬂ£%§%mh;%af?—s
B0, ZOELEETLIEAIT
BENLETT,

Izl —

SRVAL_A

16 HEH

36”h000000000 ~

36 hfffTr

T _C¥n

Uty MgHB (RSTA) N7 H—h&hi=L&x D
R—F A DOHDEEEE

SRVAL_B

16 %%

36”h000000000 ~

36 hfffr

T _TCEn

Uty ME5 (RSTB) N7 —hEN7=L&d
AR—F B OHIEEEE
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=4k

847

=}

TIAIE

iR

WRITE_MODE_A

Pl

WRITE_FIRST |

WRITE_FIRST

FEIRBDBFITSNDEE DR —

~NOENE

READ_FIRST |

o
NO_CHANGE FRRELET,
WRITE_FIRST IZ3%E T % XiAE

NI AED AR =B _u'ﬂjjézhifh

READ_FIRST IZG% ETHE, TDAEY
0/ — g A E AN E TN T i
NH IR —NMIHhEnET,

NO_CHANGE |ZRET DL, H IR —
DB ET H A E NI RER S
7,

WRITE_MODE_B WRITE_FIRST |
READ_FIRST |

NO_CHANGE

el WRITEFIRST | #X5AZ N EATEND L EDHE— OB

EIRELET,

WRITE FIRST |ZEXE T HE, EEIAE
NIERNH AR —NMIH ENnET,

READ_FIRST IZRXE T D&, D AEY
1 — 3 a RN S AL TN
NDHAR—MIHDENET,

NO_CHANGE |ZF&ET 2L, IR —
BB ETIC H &S RSN
i‘?‘o

VHDL &gk (/2 RE3T T
WD 2 ODORESLINFELIRWNES

—<3)

Tar—L., =T 4T 4B S ORNIAEO T E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- RAMB16BWER: 16K-bit Data and 2K-bit Parity Configurable Synchronous Dual Port Block
RAM with Optional Output Registers

- Spartan-6

—-- Xilinx HDL Libraries Guide, version 12.1

RAMB16BWER_inst :
generic map (
-— DATA_WIDTH_A/DATA_WIDTH_B: 0, 1, 2, 4, 9, 18, or 36
DATA_WIDTH_A => 0,
DATA_WIDTH B => 0,
-- DOA_REG/DOB_REG: Optional output register (0 or 1)
DOA_REG => O,

RAMB16BWER

DOB_REG => O,

—-- EN_RSTRAM_A/EN_RSTRAM_B: Enable/disable RST

EN_RSTRAM_A => "TRUE",

EN_RSTRAM_B => "TRUE",

-- INITP_OO to INITP_O7: Initial memory contents.

INITP_00 => X'0000000000000000000000000000000000000000000000000000000000000000™*,
INITP_O1 => 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"*,
-- INIT_OO to INIT_3F: Initial memory contents.

Spartan-6 547 3!) 74K (HDL F)
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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_O07 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000"

INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_OC => 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_AZINIT_B: Initial values on output port

INIT_A => X'"000000000",

INIT_B => X"000000000",

-— INIT_FILE: Optional file used to specify initial RAM contents

INIT_FILE => "NONE",

—- RSTTYPE: "SYNC" or "ASYNC"

RSTTYPE => "SYNC",

—- RST_PRIORITY_A/RST_PRIORITY_B: "CE" or "SR"

RST_PRIORITY_A => "CE",

Spartan-6 547 51) H4K (HDL A)
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RST_PRIORITY_B => "CE"

—— SIM_COLLISION_ CHECK Collision check enable "ALL"™, "WARNING_ONLY", "GENERATE_X_ONLY"™ or "NONE"

SIM_COLLISION_CHECK => "ALL"

-- SIM_DEVICE: Must be set to ""'SPARTAN6" for proper simulation behavior
SIM_DEVICE => ""SPARTAN3ADSP',

-- SRVAL_A/SRVAL_B: Set/Reset value for RAM output

SRVAL_A => X'000000000'",

SRVAL_B => X''000000000",

-- WRITE_MODE_A/WRITE_MODE_B: "WRITE_FIRST'", "READ_FIRST", or "NO_CHANGE"
WRITE MODE A => "WRITE FIRST"

WRITE_MODE_B => "WRITE_FIRST"

)
port map (
DOA => DOA, -- 32-bit A port data output
DOB => DOB, -- 32-bit B port data output
DOPA => DOPA, -- 4-bit A port parity output
DOPB => DOPB, -- 4-bit B port parity 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, -- 32-bit A port data input
DIB => DIB, -- 32-bit B port data input
DIPA => DIPA, -- 4-bit A port parity input
DIPB => DIPB, -- 4-bit B port parity input
ENA => ENA, -- 1-bit A port enable input
ENB => ENB, -- 1-bit B port enable input
REGCEA => REGCEA, -- 1-bit A port register clock enable input
REGCEB => REGCEB, -- 1-bit B port register clock enable input
RSTA => RSTA, -- 1-bit A port register set/reset input
RSTB => RSTB, -- 1-bit B port register set/reset input
WEA => WEA, -- 4-bit Port A byte-wide write enable input
WEB => WEB -- 4-bit Port B byte-wide write enable input
);

-- End of RAMB16BWER_inst instantiation

Verilog 581t (A2 RB2 T —23Y)

// RAMB16BWER: 16K-bit Data and 2K-bit Parity Configurable Synchronous Dual Port Block
RAM with Optional Output Registers

// Spartan-6

// Xilinx HDL Libraries Guide, version 12.1

RAMB16BWER #(

// DATA_WIDTH_A/DATA_WIDTH_B: 0, 1, 2, 4, 9, 18, or 36

-DATA_WIDTH_A(O),

-DATA_WIDTH_B(0),

// DOA_REG/DOB_REG: Optional output register (0 or 1)

.DOA_REG(0),

.DOB_REG(0),

// EN_RSTRAM_A/EN_RSTRAM_B: Enable/disable RST

-EN_RSTRAM_A("'TRUE™),

-EN_RSTRAM_B("'TRUE™),

// INITP 00 to INITP_O7: Initial memory contents.
- 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) ,

// INIT_00 to INIT_3F: Initial memory contents.

. INIT_00(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_01(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_02(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_03(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_04(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_05(256~h0000000000000000000000000000000000000000000000000000000000000000) ,
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- 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) ,
- 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_AZINIT_B: Initial values on output port

- INIT_A(36~h000000000),

- INIT_B(36”h000000000),
// INIT_FILE: Optional file used to specify initial RAM contents
_INIT_FILEC'NONE™),
// RSTTYPE: "SYNC" or "ASYNC"

-RSTTYPE("'SYNC'),
// RST_PRIORITY_A/RST_PRIORITY_B: "CE" or "SR"

.RST_PRIORITY_A('CE"™),

-RST_PRIORITY_B("'CE"),
// SIM_COLLISION_CHECK: Collision check enable "ALL"™, "WARNING_ONLY'", "GENERATE_X_ONLY" or "NONE"
-SIM_COLLISION_CHECK(''ALL"),
// SIM_DEVICE: Must be set to "SPARTAN6'" for proper simulation behavior
-SIM_DEVICE("'SPARTAN3ADSP'"),
// SRVAL_A/SRVAL_B: Set/Reset value for RAM output
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-SRVAL_A(36~h000000000),
-SRVAL_B(36~h000000000),

// WRITE_MODE_A/WRITE_MODE_B: "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"

_WRITE_MODE_AC"WRITE_FIRST"),
_WRITE_MODE_B("WRITE_FIRST")

)
RAMB16BWER_inst (

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

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

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

.DOPB(DOPB), // 4-bit B port parity 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), // 32-bit A port data input

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

_DIPA(DIPA), // 4-bit A port parity input

.DIPB(DIPB), // 4-bit B port parity input

_ENA(ENA), // 1-bit A port enable input

-ENB(ENB), // 1-bit B port enable input
-REGCEA(REGCEA), // 1-bit A port register clock enable input
-REGCEB(REGCEB), // 1-bit B port register clock enable input
_RSTA(RSTA), // 1-bit A port register set/reset input
_.RSTB(RSTB), // 1-bit B port register set/reset input
_WEA(WEA), // 4-bit Port A byte-wide write enable input
-WEB(WEB) // 4-bit Port B byte-wide write enable input

):
// End of RAMB16BWER_inst instantiation

FFE R
Spartan—6 FPGA 7' &7 RAM =.—# — H AR
Spartan-6 FPGA & —% —h : DC $MEB L OAAy F K1k
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EIE . FHAY ILAVE £ XILINX:

RAMB8BWER

: 8K-bit Data and 1K-bit Parity Configurable Synchronous Dual Port Block RAM with Optional
Output Registers

RAMBS8BWER

—— DIADI DOADO }—
—— DIBDI

——{ DIPADIP

——{ DIPBDIP

——{ ADDRAWRADDR
—— ,ADDRBRDADDR DOBDO |—
— WEAWEL
—— WEBWEU
—1 ENAWREN
—— ENBRDEN
—— REGCEA DOPADOP }——
—— REGCEBREGCE
——{RSTA

—— RSB

—— CLKAWRCLK

— CLKBRDCLK DOPBDOP |——

X11187

M=

Spartan®-6 7 /SA AZIZ 7 vy 7 RAM B3EE & F4, L RAM/ROM ELTCar 74Xzl —arTEET, b
D7y 7 RAM IZIX, KEDA L F 7 7 —2 %@l D FMRIEAMN TEET, RAMBISEL 2§ 5L, 8KB 7 —
HEIKB XY T 4 Dar 74X al—arT7ay/ RAM T 78 ATEET, ZOTLAUMI 1 Evh X 8K U—
R~ 18 By h X512 V—RDBEERT 27/ IR—h RAM &L Tar74F 2l —iaT&Ed, $£72 36 B b X 246
J—ROBMT 27/ R—h RAM I3 74 F a2l —ar 35200 TEET, HAHLEEZALRIL, avR—xy
MG END 7oy 7 1IC 52 BHL CEITENE T, 7272L. READ & WRITE (35822 L TRY, BAEVIZIE
FIHI T, FCAEY TLAZT 7 EBALET, T —FEDJENVE—RTar7 Falb—iary+hid. SAh A x—7
NVEZABBEMENTTERE T, Z0 RAM (21T, 20 74F 2L —La ARERIH L2250 | G HUERER 1 2
07 B ATNDU AT NFEATHEEIZ RAM O clock—to—out A L% [ EEEARZENTEET,

R—bDEREA

R—k% A ]

ADDRAWRADDR[12:0] A 13 RAM_MODE=TDP O#E& DR —KF A DT RLZASI/SZ, MSB
3% 12 ADDRAWRADDR[12] T3 2%, LSB iZ DATA_ WIDTH_A
DFEIZEL>THEVET, RAMMODE=SDP D& i3 #Ex
ABTRUAANTINATT,

3
i
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R—bh4 7 A

=]

33

ADDRBRDADDR[12:0] AT

13

RAM_MODE=TDP ®¥&5 DR —k B DT RLAA SR Z, MSB
1% 12 ADDRBWRADDR[12] T4 7%, LSB IZ DATA_WIDTH_B
DOREITE>THFEYVET, RAMMODE=SDP D& 1T EX
ABTRUANINATT,

CLKAWRCLK AN

RN—FB 7oy AN/ EZRHB a7 NT]

CLKBRDCLK A

R—hB 7wy NJj/FeHHiLruy 2 NJ)

DIADI[15:0] ANT]

16

RAM_MODE=TDP DFEIIR—F A OF —Z A JJ/RAT,
RAM_MODE=SDP ®#4& 1% WRADDR THESNIZT —F A
F33ACF, SDP E&—K T, DIADI i¥7#HEE DI[15:0] T3,

DIBDI[15:0] AT

16

RAM_MODE=TDP D& 3R —k B OF —FZ AJJ/NAT,
RAM MODE=SDP ® 413 WRADDR T &S -7 —& A
JJ/NATY, SDP E—RTiL, DIBDI |&F#EE DI[31:16] T,

DIPADIP[1:0] AT

RAM_MODE=TDP D& 1FAR—F A ONRYT 4 T —X A S
/NAC, RAMMODE=SDP ®#;4 1% WRADDR THeEX iz
F =% YT 4 ANFJ/RATT, SDP F—KTiE. DIPADIP
IXEsEE DIP[1:0] T3,

DIPBDIP[1:0] AN

RAM_MODE=TDP ®FAIFR—F B OF —% RUT 4 AN
NZAT, RAM_MODE=SDP ®#4 1% WRADDR TH/ES -
F =2 RUF 4 ANSIRATH, SDP E&—R T, DIPBDIP
ILEHEE DIP[3:2] T,

DOADO[15:0] Hi 77

16

R—F A F—#H#173%2/RDADDR TT7RL A EENLHT —
A F13 2, RAM_MODE=SDP ™54 . DOADO DB E 1T
DO[15:0] T,

DOBDO[15:0] H

16

AR—KB F—%H}1SA/RDADDR TT7RLAEEENDT —
ZH S13 2, RAM_MODE=SDP ™4 . DOBDO D if Rl 1%
DOI[31:16] T,

DOPADOP[1:0] H

R—k A YT F—HH F) /32 /RDADDR TF7 FL 255
ENHUTF 4 F—2 )8R, RAMMODE=SDP O34
DOPADOP @i EE L DOP[1:0] T,

DOPBDOP[1:0] Hi 77

F—KB VT4 F—&H 1732 /RDADDR TT KL 25 &
BT ¢ F—FH J)3 A, RAMMODE=SDP D4 .
DOPBDOP Dim¥ % DOP[3:2] T,

ENAWREN AT

R—FA D RAM A X —TIV/FAh A3 —T )L

ENBRDEN AS

AR—FB D RAM A x—7 /L /V—K L x—T )L

REGCEA AT]

A=A DOHALIRED IOy A2 —T )V AT
(DOAREG=1 OHHEIZDH A %)), RAMMODE=SDP D
Al HINEEA,

REGCEBREGCE AT

AN—hB OV TARZD IOy T A 3—7 )V A J] (DOB_REG=1
DOBANZO A %), RAMMODE=SDP O¥4&1E, Loz
2Dy Ax—T NV ATITT,

RSTA AT

AR—hF A % SRVAL A THEINAEICEY N UEYNLET,
ZOVtEy ML, RSTTYPE &M% L CRIM /213 ERIC
a7 4F¥al—ar CEET, HAHL TR (DOAREG=1)
BIXOH ATy FOHIMEICEZELET, RAMMODE=SDP
DG EITEHESERT A,

RSTBRST AS

A—h B % SRVAL B THRESNAMHEIZEY N VBV L ET,
ZDVty NI, RSTTYPE B2 L TR EITIERHIC
74X a2l —arcEEYT, LY AZ (DOBREG=1)
BLOHAZyT O IMEICEELET, RAMMMODE=SDP
OEEIE, VYA IRV ET,
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R—h4 1R g HE
WEAWEL AN 2 RAM_MODE=TDP O34 DR —k A DA MMET A A% —
JLo SDP E—RTIZ, WEAWEL IXEmEE WEL1:0] T,
WEBWEU ANT] 2 RAM_MODE=TDP O#E&DHR—F B OD/XAMETA A F—
JLo SDP E—R T3, WEBWEL IXEmEE WE[3:2] T,
AVAR Y T—gy T
HE R HELE
CORE Generator™ BL O 4 —FK )
~7adPR—h wJ
AR E M
B 24T [l TI4ILE sRER
DATA WIDTH_A LS g 0.1.2.4,9,18,36 0 F—hA DI T4 F¥al —almhElk
T—HIRERELET, A—F B OIFL[FE
CIZT 208 IHYFH A, IE 36 1%, SDP
E—RTOREZTT,
DATA_WIDTH_B »®E 0.1.2,4,9.18,36 0 R—hB O 74X a2l —a A HER
FT—HIRERELET, F—F A OIELHE
ST AR EIHY FE A, E 36 1%, SDP
E—RTOHREZTT,
DOA_REG B 0.1 0 A—kA mﬂjjw/x%:ﬁﬂ%?“éiﬂ/\
LICERELET, TDP E—RTHR—FA |
SDP TIE L 18BN NUTF 4 B /]\’a’:a
o) IEHENET,
DOB_REG FiEY' 0.1 0 A=t B OHILTAZEME AT 5
LICERELET, TDP %—]\TT—I\
SDP TIX FId 18 vk (U541 /M:
Gt cEAshET,
EN_RSTRAM_A a2 TRUE, FALSE TRUE FALSE ([ZERETHER—F A @ RST HEHE
BT 4 AT —T L2720 TRUE. ;E)rz“'fliﬂ’?“
DEAR—=T WATIRVET,
EN_RSTRAM_B S| TRUE. FALSE TRUE FALSE \Z3¢ &4 2L —F B 0 RST khe
MNF AT —T IR0, TRUE _p)zﬁiﬂj—
HEAF—T RO ET,
INIT_A 16 ¥ 18”h00000 ~ T _TEnm a7 4Xal—vargBOR—hA OH S
18’ h3ffif DOEEEELET, TDP E—RFTH—
M AIZ, SDP TIX FAL 18 Bk (XUF ¢
vyhEgEt) [ZEHInET,
INIT_B 16 % 18”h00000 ~ T _RTEnm gy 74X a2l —arhoR—rB OH
18’ h3ffiT OMYEEIEELET, TDP E—FTHR—
N B {Z, SDP TIX FALD 18 B b (VXU F7 ¢
vyhEgEt) [ZEHInNET,
INIT_FILE a2 0 &' R NONE HIH RAM ONKERRET D7 7ANV4
INIT_00 ~ 16 % 256 £ ME T RTPu 8KB OF —%& AEY TLADYHUEE R E
INIT_IF
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B BT E TI4ILE £ BA

INITPO01 ~ 16 134 256 £ ME T _CEn IKB D/ T ¢ 7 —5 AE) 7L ADHIH

INITP_03 ErteE

RAM_MODE sl TDP, SDP TDP SDP IZRETHELEZDZL AR T
JL T 27 )L iIR—h RAM &LT:'/74%1
L—3iar&n, TDP ICRETHEE
T 27V R—h RAM kL’C:'/74ﬂE:LI/»~
var&hEd, TDP ICRELZEAE. M
Ji DR —NCHEH T REZRAEY TL AR
T 7 BATEET,

RST_PRIORITY_A P27l CE. SR CE DOA REG=0 D& 1R —h A ® RAM
EN & RST B> DR OESENEN AR EL .
DOAREG=1 (A7 arohroas%
{5 ) ©4E 1% REGCE & RST OB D45
JEAr 2P B L ET,

RST_PRIORITY_B =7l CE. SR CE DOB_REG=0 ®¥A& TR —F B ® RAM
EN & RST B> DB O S NENL 2R EL .
DOBREG=1 (A7 vardH L AL %
{5 ) D4 1% REGCE & RST DRk
A7 2 P B LET,

RSTTYPE b=l SYNC. ASYNC SYNC RAM O H I R E72 i3 FERIEA DY &
MEBRZ R ELET, #1307
DO _EERIEEOZEMED S5, FEFR W
Uty ML B TRV RY 312 SYNC IZ5%
ELTLEEN,

SIM_COLLISION_ el ALL, ALL AEYOBANRAELFEAIT Il —

CHECK GENERATEX. D oBfreEE s,

O ARNING- ALL (SR DL, i Ay — U5
NONE\ hEn, BEET A H N BIUOAEYOfE

DARE X) 12720 FE T,

WARNING ONLY |[ZRRET DL,
A=V OHPH IS, BETS
H A BIOAEY O ITZF O F ERFH
ENET,

GENERATE_X_ONLY 2R ET 5L,
g Ay —id i &N T, BE T
HHEABIUOARIOMEBRE X) 12
R0ET,

NONE |[ZFRETHE, B Ay — 1%
HAEn 3, BhE4T2H I BLOAEY
DEIXETOFERFENET,
AE: ALL DAL DEIZRET HE, VI
L—3gu i _7#4’/0>Fﬂ%%mh;%af?—s

7Bl TOEEERTLH5E1E
BERLETT,
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=4k

847

=}

TIAIE

iR

SRVAL_A

16 %

18”h00000 ~
18’ h3ffff

TRTER

VEyMg 5 (RSTA) N7 —hEnizdx
DOAR—FA OHEEIEELET, TDP
E—RDOEAITR—F A IEASNET,
SDP &—RTClf, R—HMEN 18 B LT
DAL SRVALA OLZfE AL, RA—h
ME2S 18 By hEVIAWEEA1E SRVALA 1T
TAL 18 B b (RNUT o By b Ede) (2
AsnhEd,

SRVAL_B

16 %%

18”h00000 ~
18’ h3ffff

T _CE¥n

Uty MES (RSTB) N TV —hENizE&D
n“f—b B @u“jjjﬂﬁ%?‘aﬁ TDP E—R D
IAR—bhBIZEAINET, SDP E—F
::c A—MEN 18 v L FOHBEI
SRVAL ADHEFEHAL, A—ME2 18 By
rEDJEWE SR SRVAL B 13 {7 18 Bk
Ty BEvhagEte) [CEHINET,

WRITE_ MODE_A

Pl

WRITE_FIRST
READ_FIRST |
NO_CHANGE

WRITE_FIRST

HERBPEITINDEEDR—FDOEE
AHRELET,

WRITE FIRST IZR%X E T HE, EEIAE
AT fE D Hjjﬁ MZH S ET,

READ FIRST IZEXET DL, EDAEY
2/ — 3 a AN E AN S LT T fE
B IR =M EnET,

NO_CHANGE |Z3XET5&, H 1R —
RBIELATIC H A ST E AR SN
jﬁ‘a—o

RAM_MODE=SDP ™54, WRITE_ MODE_A
X READ_FIRST |ZRX ET DL ERHYE
jﬁo

WRITE_ MODE_B

T

WRITE_FIRST |
READ_FIRST |
NO_CHANGE

WRITE_FIRST

FIRBBPRITSNDEE DR —FOBE
HELET,

WRITE FIRST IZF%ET D&, EXIAE
NWIENH SR —MH IS ET,

READ FIRST IZ§%ET DL, EDAEY
2/ — g E AN S T T
NH IR =M EnET,

NO_CHANGE IZ%ET DL, 1A —
IODIE TS SIS E R R RS
7,

RAM_MODE=SDP O34, WRITE MODE_B
% READ FIRST IZHET AL ENHY E
T,

VHDL §if (U RE2T T
KD 2 OO SN EFEELLWESITa— L. =T AT A BESD

Library UNISIM;

—<3)

ATZBED AT £
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use UNISIM.vcomponents.all;

-- RAMB8BWER: 8K-bit Data and 1K-bit Parity Configurable Synchronous Block RAM
-- Spartan-6
-— Xilinx HDL Libraries Guide, version 12.1

RAMB8BWER_inst : RAMB8BWER

generic map (
—-- DATA_WIDTH_A/DATA_WIDTH_B: If RAM_MODE=TDP: O, 1, 2, 4, 9 or 18; If RAM_MODE=SDP: 36
DATA_WIDTH_A => O,
DATA_WIDTH_B => O,
-- DOA_REG/DOB_REG: Optional output register (0 or 1)
DOA_REG => O,
DOB_REG => O,
—-- EN_RSTRAM_A/EN_RSTRAM_B: Enable/disable RST
EN_RSTRAM_A => "TRUE",
EN_RSTRAM_B => "TRUE",
-- INITP_OO to INITP_03: Initial memory contents.
INITP_00 => X'0000000000000000000000000000000000000000000000000000000000000000™*,
INITP_O1 => X'0000000000000000000000000000000000000000000000000000000000000000**,
INITP_02 => X'0000000000000000000000000000000000000000000000000000000000000000™",
INITP_03 => X'0000000000000000000000000000000000000000000000000000000000000000**,
-— INIT_OO to INIT_1F: Initial memory contents.
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_OC => 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_AZINIT_B: Initial values on output port

INIT_A => X"0000000",

INIT_B => X"0000000",

--— INIT_FILE: Optional file used to specify initial RAM contents

INIT_FILE => "NONE",

-- RAM_MODE: ''SDP" or "TDP"

RAM_MODE => "'TDP",

—-— RSTTYPE: "SYNC" or "ASYNC"

RSTTYPE => "SYNC",

—-- RST_PRIORITY_A/RST_PRIORITY_B: "CE" or "SR"

RST_PRIORITY_A => "CE",

RST_PRIORITY_B => "CE",

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

-- SRVAL_A/SRVAL_B: Set/Reset value for RAM output

SRVAL_A => X'0000000",

SRVAL_B => X'0000000",

-- WRITE_MODE_A/WRITE_MODE_B: "WRITE_FIRST'", "READ_FIRST", or "NO_CHANGE"
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WRITE_MODE_A => "WRITE_FIRST",
WRITE_MODE_B => "WRITE_FIRST"

)

port map (
DOADO => DOADO, -- 16-bit A port data/LSB data output
DOBDO => DOBDO, -- 16-bit B port data/MSB data output
DOPADOP => DOPADOP, -- 2-bit A port parity/LSB parity output
DOPBDOP => DOPBDOP, -- 2-bit B port parity/MSB parity output
ADDRAWRADDR => ADDRAWRADDR, -- 13-bit A port address/Write address input
ADDRBRDADDR => ADDRBRDADDR, -- 13-bit B port address/Read address input
CLKAWRCLK => CLKAWRCLK, -- 1-bit A port clock/Write clock input
CLKBRDCLK => CLKBRDCLK, -- 1-bit B port clock/Read clock input
DIADI => DIADI, -- 16-bit A port data/LSB data input
DIBDI => DIBDI, -- 16-bit B port data/MSB data input
DIPADIP => DIPADIP, -- 2-bit A port parity/LSB parity input
DIPBDIP => DIPBDIP, -- 2-bit B port parity/MSB parity input
ENAWREN => ENAWREN, -- 1-bit A port enable/Write enable input
ENBRDEN => ENBRDEN, -- 1-bit B port enable/Read enable input
REGCEA => REGCEA, -- 1-bit A port register enable input
REGCEBREGCE => REGCEBREGCE, -- 1-bit B port register enable/Register enable input
RSTA => RSTA, -- 1-bit A port set/reset input
RSTBRST => RSTBRST, -- 1-bit B port set/reset input
WEAWEL => WEAWEL, -- 2-bit A port write enable input
WEBWEU => WEBWEU -- 2-bit B port write enable input

);
-- End of RAMB8BWER_inst instantiation

Verilog B2k (A2 RA T—3Y)

// RAMB8BWER: 8K-bit Data and 1K-bit Parity Configurable Synchronous Block RAM
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

RAMB8BWER #(

// DATA_WIDTH_A/DATA_WIDTH_B: If RAM_MODE=TDP: 0, 1, 2, 4, 9 or 18; If RAM_MODE=SDP: 36
-DATA_WIDTH_A(O),

_DATA_WIDTH_B(0),

// DOA_REG/DOB_REG: Optional output register (0 or 1)
-DOA_REG(0),

.DOB_REG(0),

// EN_RSTRAM_A/EN_RSTRAM_B: Enable/disable RST
.EN_RSTRAM_A("TRUE™),

_EN_RSTRAM_B("'TRUE™),

// INITP 00 to INITP_03: Initial memory contents.

- INITP_00(256 > h0000000000000000000000000000000000000000000000000000000000000000) ,
-INITP_01(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
.INITP_02(256’h000OOOOO00000OO0OOOOO00000000OOOO00000000OOOOOOOOOOOOOOOOOOOOOOO),

- INITP_03(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
// INIT_OO0 to INIT_1F: Initial memory contents.

- 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_OC(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) ,
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-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_AZINIT_B: Initial values on output port

. INIT_A(18~h00000),

_INIT_B(18~h00000),

// INIT_FILE: Optional file used to specify initial RAM contents
CINIT_FILE('NONE™),

// RAM_MODE: *'SDP' or "'TDP"

.RAM_MODE (""TDP""),

// RSTTYPE: "SYNC" or "ASYNC"

_RSTTYPE("'SYNC™),

// RST_PRIORITY_A/RST_PRIORITY_B: "CE"™ or "SR"
_RST_PRIORITY_A("'CE™),

_RST_PRIORITY_B("CE™),

// SIM_COLLISION_CHECK: Collision check enable "ALL"™, "WARNING_ONLY", "GENERATE_X ONLY'" or "NONE"
.SIM_COLLISION_CHECK('ALL™),

// SRVAL_A/SRVAL_B: Set/Reset value for RAM output

.SRVAL_A(18~h00000),

-SRVAL_B(187h00000),

// WRITE_MODE_A/WRITE_MODE_B: "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"

-WRITE_MODE_AC'WRITE_FIRST™),
-WRITE_MODE_B("'WRITE_FIRST")

)
RAMBSBWER_inst (

)

-DOADO(DOADO), // 16-bit A port data/LSB data output
-DOBDO(DOBDO) , // 16-bit B port data/MSB data output
-DOPADOP (DOPADOP) , // 2-bit A port parity/LSB parity output
.DOPBDOP(DOPBDOP) , // 2-bit B port parity/MSB parity output

- ADDRAWRADDR (ADDRAWRADDR), // 13-bit A port address/Write address input

-ADDRBRDADDR(ADDRBRDADDR), // 13-bit B port address/Read address input

. CLKAWRCLK (CLKAWRCLK) , // 1-bit A port clock/Write clock input
.CLKBRDCLK(CLKBRDCLK) , // 1-bit B port clock/Read clock input
_DIADI(DIADI), // 16-bit A port data/LSB data input
.DIBDI(DIBDI), // 16-bit B port data/MSB data input
_DIPADIP(DIPADIP), // 2-bit A port parity/LSB parity input
_DIPBDIP(DIPBDIP), // 2-bit B port parity/MSB parity input
-ENAWREN(ENAWREN) , // 1-bit A port enable/Write enable input
.ENBRDEN(ENBRDEN), // 1-bit B port enable/Read enable input
-REGCEA(REGCEA), // 1-bit A port register enable input
-REGCEBREGCE(REGCEBREGCE), // 1-bit B port register enable/Register enable input
_RSTA(RSTA), // 1-bit A port set/reset input
-RSTBRST(RSTBRST), // 1-bit B port set/reset input

-WEAWEL (WEAWEL) , // 2-bit A port write enable input
-WEBWEU(WEBWEU) // 2-bit B port write enable input

// End of RAMB8BWER_inst instantiation

s HIEHR
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SIM_CONFIG_S6

: Configuration Simulation Model

SIM_CONFIG_56
DONE

CCLK |
csiB |
D]
INITB |
_M]
PROGB |
RDWRB |

BUSY

CsoB

M=E

IO ab—vary ariR—3x e T 08 2RO kNar T X al—var AUF—T AR T a
V.oBIaw  ROGHmBEI Il — g A RETTE, a7 42— ar BifEA R —F LUV THEEL TS
TEDIESNGLET, Fo, T A0 a— 0 Byh/UEvh (GSR) 7 m— 3L 8T A XT—h (GTS) 72D —
HOAZ— T v 7EEL Y I2L —arTEET, ZOET /UL, FPGA Y7 =7 DR ED FVIT 471 id~y 7
ST, TPANCTEFA L ALY = T A EIETEEFEADR, TAMUFREDT 2L —3ar DHDT 7 AL
THRETDHRE ., AR THRINL TT VA Xy N AMIE EFNRWIINCT UL, V=R TS TEET,
ZOET A, FREE RTL) 22—y arBLOFAI T 32 —var TR TEEY, 72, ICAP.SPARTANG
EAVARL Y T L, FDAL T 4ol —ay TR R Iab—ar T ARG RIS ET,

A — 0D 5 B8

R—r4£ BT = HEBE
BUSY H 7 1 V—RFN_yrhizfEHshET,
CSOB H 1 TIT47 Low DXTLIV FAV— Fz—0 Fo7 LI,
FPGA 3 1 DDH DT 7TV r—ary Tl S EE A,
DONE AH A 1 T4 2L —alrD5E T ERT T T 47 High DIE &
0=FPGA a7 4Fal—aiiss T LT AN
1 =FPGA a7 4F a2l —a 58T
CCLK A 1 JTAG T _RThar74¥al—ary F—RFOar 74Xz
L—ay sayy J—A
CSIB A 1 SelectMAP 5 —# NAR&E A X—T NN T DT V747 Low DF
7 LIk
0 = SelectMAP 7 —# /R A% A F—T )b
1 = SelectMAP 7 —# NRA% T (AT —T )L
D AT 32 a7 4F¥al—arBIRI—RFNRyr 5 —F XA, CCLK DAL
HERD=o T EN £,
INITB AT 1 F—R EUDNFHIOAENSEIL, Low IR F T2 Tar 7%
L—varmBRIECEET, TN Ui Eni%iz, 44—
VRLAL DT T 4T Low HA1E0 a7 4FX 2l — a0
CRC =7 — DO HEERLET,
0=CRC =5—
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R—t4 24T & HaE
1=CRC =7—7L
SEU B TZ 7o 7 ar BB DO%E. V—R/3y7 CRC =7 —
SNDE Low IZBRBY SN ET (A7 vav),
M AT 2 TR, ar74Falb—ary TREEELET,
PROGB AT 1 T 27747 Low OIFEMTNF VT Vb
RDWRB AT 1 D[x:0] 7 —% NAOFAEEELET,
0=AJ)
1=H7h
RDWRB AZji%, CSILB BT 47 —hDIFEICDOHLE T/ HETT,
CSIB M™T 4T H— SN TWARWEA L, ABORT BNFALET,
THAODANFE
AVAR = TAN T E I Iab—Tay T7 AL TDH
Héih ik
CORE Generator™ 8L 4 —FK AH]
~7a@HR—h A ]

TFANUF Ty ANNCA LV AZ Y =R A TVA T —ay TryANVERITT VA DA RIEHENS T 7
ANTITE DN EBEIH LET, 274X 2l — a3 DmBrIABRET NAADAZ — T v 7O RRB LA
H—RNT 7 = r AP ETHEOIEATEET, BEIOET VL, 274X a2l —ar OEERBE TS

T-har74Xal—ary By AN —A 77 AV THALET,

TR —R O HFEOEMBL ORI Il — T a o TR TE K/ > Iab —Yay FSHAY HAR %

ZIRLTLIZE,
ERAT L E M
B B4 {[E] TI+ILE sRER
DEVICE_ID 32wk 16 | Hh72T R4 A ID 32”h00000000 H—IF N TINAADT /RAA D 23— %

5K a—FK FRELET, EvPAN — LD B LT
T A ZORFE A LT SET,

VHDL 8Bk (A RAVIT—3Y)

WD 2 OOREXNFEELRNWESITaE—L, =TT 4 E S ORI £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- SIM_CONFIG_S6: Behavioral Simulation-only Model of FPGA SelectMap Configuration

-— Spartan-6
-— Xilinx HDL Libraries Guide, version 12.1

SIM_CONFIG_S6_inst : SIM_CONFIG_S6
generic map (

DEVICE_ID => X'00000000") -- Specifies the Pre-programmed Device ID value
port map (
BUSY => BUSY, -- 1-bit output Busy pin
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CSOB => CSOB, -- 1-bit output chip select pin

DONE => DONE, -- 1-bit bi-directional Done pine

CCLK => CCLK, -- 1-bit input configuration clock

D => D, -- 8-bit bi-directional configuration data
INITB =>INITB, -- 1-bit bi-directional INIT status pin

M => M, -- 3-bit input Mode pins

PROGB => PROGB, -- 1-bit input Program pin

RDWRB => RDWRB -- 1-bit input Read/Write pin

):
-- End of SIM_CONFIG_S6_inst instantiation

Verilog 81k (A RAV T —3Y)

// SIM_CONFIG_S6: Behavioral Simulation-only Model of FPGA SelectMap Configuration
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

SIM_CONFIG_S6 #(
_DEVICE_ID(32”h00000000) // Specify DEVICE_ID
) SIM_CONFIG_S6_inst (
.BUSY(BUSY), // 1-bit output Busy pin
.CSOB(CSOB), // 1-bit output chip select pin

_.DONE(DONE), // 1-bit bi-directional Done pin
.CCLK(CCLK), // 1-bit input configuration clock
.CSIB(CSIB), // 1-bit input chip select

.D(D), // 16-bit bi-directional configuration data
-INITB(INITB), // 1-bit bi-directional INIT status pin
MW, // 2-bit input Mode pins

.PROGB(PROGB), // 1-bit input Program pin

-RDWRB(RDWRB)  // 1-bit input Read/write pin

):
// End of SIM_CONFIG_S6_inst instantiation

= MR R
B/ v Ralb—yary T HAR

Spartan—6 FPGA 21> 7 4 ¥ al —3ay 22— — AR

Spartan-6 47 35') HA4K (HDL )
272 http://japan.xilinx.com UG615 (v12.1) 2010 &£ 4 A 19 H



http://japan.xilinx.com/support/documentation/spartan-6_user_guides.htm

£ XILINX: BIE . FTHAY TLAVE

SIM_CONFIG_S6_SERIAL

: Serial Configuration Simulation Model

SIM_CONFIG_S6_SERIAL
DONE DOUT

CCLK |
DIN |
INITE |
M|
PROGB |

X12016

M=

ZDYRalb—vay aryR—x N ERTLE ZEO— BRI IT IV ar 74X alb—vary fUH—T AR
Ty rvary BLORa v o ROREIIal —1ary 2 ETTE, ar 7 Fab—rar@ifEaR —R LU TR iR
L. T T5DIESEBEET, £, T A D7 a—30 Byh/Utvh (GSR) 72— 3L kI A 2T —hk (GTS)
RED—FHDAX = T v T EMEL L I2L — g TEFET, ZOFET VL, FPCGA V7 =T DR EDTVIT 47T
I~y 7 ENT TVANCEEA L AZ LV 2= T A2 LE TEEEAN, TAMUFREDTI2L —a D
D7 7ANTIRET DL G TERIAL TT A Ry NANMIE ENR2NINTT L, V—R TH A LITfE
ATExET, ZOEF AT, B RTL) 232 —2arBILUEAIL Y 2 3ab—ar THEATEET,

R—b D& EA

RK—h% 547 B e aE
DONE A7) 1 AT 4K 2l —ar OET 2R T 7747 High DIE 5

0=FPGA a7 4F¥ 2l —a s |IE T L TR

1 =FPGA Oar 74Xzl —ary5g T

PoOUT H 1 FA— Fzet DE I AN — b FALZHOLYT L F—F
71, T —H#1% CCLK OB TRy BRI £,

CCLK AN 1 JTAG B4 _RThar74F¥al—igy E—RDar74¥a
L—gy rayy J—RA

DIN AT] 1 IUTIN ar 74X alb—ary T —X ANJ) (CCLK DILh _Easy
Ty VI FEH)

INITB AN 1 =R EUNFHRIAENDENL, Low IZIRFFTHZLTar 7 4%

L — g BBETEET, E—R EUVRNmAAENT-HRIT. A —7
Y RVAY DT IT 47 Low LR, a7 4Fal—varfio
CRC =7 —DH WA RLET,

0=CRC =5—

1=CRC =7—72L

SEU 7 7o ar DB 0846, V—RK/3y7 CRC =7 —23 K%
XD E Low [ZEREISNET (A7 vay),

M AS 3 E—R by, ar7q¥alb—iar T—RFEEELET,
PROGB AT 1 TIT47 Low DIERMBTAF T Vb
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THAVDARNFZE

A AF v E—ras FAMUFEF T2l — YAy TrALTOR
HERR A]

CORE Generator™ L4 —F R

~7rdOHR—h NG

TANF T ANVCA VAR =R A TVAT =gy TryANVERIIT VAL ORI EINS T 7
ANVTIEED RN EEBRIOLET, I 74X 2l —2al OftrIABRET NAADAS — T v 7 ORI LA
B—=R T =l AERRET DHIZOIEHATEET, BHRIOET VI, 2 74F a2l —a OEELZBIE TS
7=oar74Xal—iary BEvhAN —A 77 AV THEHALET,

DAL R—F N A FIEOREMBION I — gl oWV TER/ > Iab—ay FHAY AR %

ZRLTTEE N,

ARG IR 1%

B B4T & TI4ILE =5 BA
DEVICE_D 32EYhD 16 | HE72 T /8A A ID 32”h00000000 B—H YN FRAAD T NAAID 2 —R%
HEH a—R FRELET, EYPAN —ADME IS LT
T NAZADHRFE AL THERASNET,

VHDL 83k (/2 RA T —23Y)

KD 2 DOEINFELZWG BT —L, =T 47 4 E 35 ORNTHEV AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- SIM_CONFIG_S6_SERIAL: Behavioral Simulation-only Model of FPGA Serial Configuration
-— Spartan-6
-- Xilinx HDL Libraries Guide, version 12.1

SIM_CONFIG_S6_SERIAL_inst
generic map (

DEVICE_ID => X'00000000'")

: SIM_CONFIG_S6_SERIAL

-- Specifies the Pre-programmed Device ID value

port map (
DONE => DONE, -- 1-bit bi-directional Done pine
CCLK => CCLK, -- 1-bit input configuration clock
DIN => DIN, -- 1-bit input configuration data
INITB =>INITB, -- 1-bit bi-directional INIT status pin
M => M, -- 3-bit input Mode pins
PROGB => PROGB -- 1-bit input Program pin
);

-- End of SIM_CONFIG_S6_SERIAL_inst instantiation

Spartan-6 47 35') HA4K (HDL )
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Verilog i1t ([ RE2 L T—3Y)

// SIM_CONFIG_S6_SERIAL: Behavioral Simulation-only Model of FPGA Serial Configuration
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

SIM_CONFIG_S6_SERIAL #(
_DEVICE_ID(32”h00000000) // Specify DEVICE_ID

) SIM_CONFIG_S6_SERIAL_inst (
-DONE(DONE), // 1-bit bi-directional Done pin
.CCLK(CCLK), // 1-bit input configuration clock
_DIN(DIN), // 1-bit input configuration data
_INITB(INITB), // 1-bit bi-directional INIT status pin
MW, // 2-bit input Mode pins
-PROGB(PROGB) // 1-bit input Program pin

):

// End of SIM_CONFIG_S6_SERIAL_inst instantiation

S IE R
B/ V32 —ary FHEALL TAR

Spartan—6 FPGA 27 (¥ a2l — g a2—HF — AR
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EIE . FHAY ILAVE £ XILINX:

SPI_ACCESS
: Internal Logic Access to the Serial Peripheral Interface (SPI) PROM Data
SPI_ACCESS
MOSI MISO
csB
CLK
BZE

ZOFH AL LA T HE FPGA O v 78 SPLY YT L Fabalz LT, TAARIZEEN
TWBAL VAT L 7T = (ISF) ARVICHEE T&Ed, SPLACCESS &7 /LOWHbOZEMIL, [Ek/> 32—
vary THAY HARJES L TLEE N,

R—bDEREA

R—r4& 73 [d] B B rE

MISO 7 1 ISF AEYDLYT VT —4

MOSI AT 1 ISF AEY~DIYT IV AT sr /7 —4
CSB AT 1 ISF A€ A X —T L

CLK AT 1 ISF A€V 7y
THAODANAE

AVAR =g Hedw

e RA]

CORE Generator™ BX U 4 —K ASA]

~7aDYR— ]

AR R 1%

B 2A4T [l FI4ILE SRER

SIM_DEVICE a2l 3S50AN, UNSPECIFIED W72 A XD ISE AEY 235
3S200AN SINDINH =T TRARE
3S400AN, fEELET, ZORMEITLRE
3S700AN, TAELERBHVET,
3S1400AN

SIM_USER_ID 16 %% 64 ¥ M OxFF ISF AEVITH L7 Bl T AEN T

H.oEX2TF 4 LUREND L —
#— 1D ZHEELET,

SIM_MEM_FILE S fREShET7 7485 | NONE ISE ATV DHIHEAT Y DINEE
O P AN @te HEX 77 A VE&A T a2 T
FEELET,
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=4k 847 ] TIHIE &t B3

SIM.FACTORYID | 16 #$ 64 £ M 0xFF YRal—varicl AT 5, &
FaUT g LURFNOEH LA
BT OfEZTEE (RO HW &
VLT /3 AU E O fE)

SIM_DELAY TYPE e g ACCURATE, SCALED Ylalb—var Oy BiFs
SCALED 7o, —EOFAIL T BRI E

ACCURATE 48 E L% A
HAIV T LB T — L —
rotEtRE BV TT,

SCALED Z¥EETHE, 3=
L—rar O EE EIF57

DIEAI T EER DS E
TR EAAETITITEE T
HVERFA,

EER AR

Spartan—-6 FPGA O& ¥ (2 —H— HARBILOVT —%2 —})
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EIE . FHAY ILAVE € XILINX:

SRL16E
: 16-Bit Shift Register Look-Up Table (LUT) with Clock Enable
D | sALE Q
cE | -
CLK_|]
A0_|
Al
A2_|
A3
=

ZDOTFHAL TLAVNE, VTN VU AR VI T o7 T—T7 )0 (LUT) T, v 7k LUAZOESIE, AT A3, A2,
Al, A0 DfEIC k> TIRESNE T,

VIR LVAZORSIE EETHIEL, ABSELIELTEET,

BERDI 7 VPREEZERTBITIZ : AT A3 ~ A0 DfELX—EDMEIZLET, P T7FLIAZT 1 ~
16 EYMDOESICRETEET, TRVAANOMEIZEDZTV TN LU AZOEET, & =8 x A3) +(4 x A2) +
2 x AD + A0 +1 WO THRHTEET, A3, A2, Al, A0 AT RTErOHE (0000) (T2 7h LUAZD

EIX1EYMIRY, 7T 1 05E (111D 1% 16 EYMIZRDET,

AN V*)J(&?E%EJH@K’E{Eé-&éMi AT A3 ~ A0 DIEZZLSEET, 72ex1E, A2, Al, A0 2
TRT1OBEA Q1D IZ A3 Z 1035 0 ICH0EZ 5L, V7 LY RAZDOESIE 16 Evhand 8 By MIZ 1l
LET, V\HSE’J IZ. V7R LY REZOESIEIFIC 16 EYR T, EOEYRDENH IEND0 T AT A3 ~

A0 DfEIZ L > THIESNET,

LT LYRE LUT OFIEHBEZRIEE T 5121, INIT BIYEIC 4 7D 16 HEHAEEIV S CTET, —BLEOH D B
Y MI0ET, INIT OfEEEELRWEAIE. 71 v/x& LUT ORRIZay 74X =2 —ardizEe (0000)

W27 ENET,

CE 2% High O34 . 71y (CLK) 73 Low 25 High [ZHIWEEDHEEIZ, D DIENRY T LU AZDE 1 By hMin—
REET, KIZZay M Low 735 High (ZUIN DA LEIZ CE 2 ngh DA T LD AR DEILIR D ELE
M7 REH, HFHILWERE—RSRET, TRLVAANOEIZE>TY 7 v/x&@%ézxﬂ%im Q IZZF DN
NENFET, CE D Low ODHE, Z7uy /BB IXEHEINET,

MR

AN H

Am CE CLK D Q

Am 0 X X Q(Am)
Am 1 T D QAm - 1)
m=0,1,2,3
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AR— D 5t 5

R—h4 A [ = g

Q 7 1 TN LVRE F—HMHT)

D AN 1 VINVLVRE F—H AT

CLK AS 1 rayy

CE AT 1 T 7T 47 High D7y fx—T )L

A AT 4 SRL DU —REDF A F Iy 7 5IR
A=0000 ==> 1 E'wvh 7 E
A=1111 ==> 16 Ewh ¥ 7R

THAUDANAE

AAB =gy AJ

i 1%

CORE Generator™ LU 44 —F 2l

~7ua@HR—h A

ERAFRRGREE

Bt 24T e TI#ILE FEA

INIT 16 # 16 B M FTRCERm A T4 X2l —arBOV TR LIRZEM IO
HIME % $5 E

VHDL

ik (A RBVT—23Y)

WD 2 OO SCINFLELIRWE AT —L, = T4 T4 B S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- SRL16E: 16-bit shift register LUT with clock enable operating on posedge of clock

- Spartan-6

-— Xilinx HDL Libraries Guide, version 12.1

SRL16E_inst :
generic map (

INIT => X"0000'")

port map (
Q =>Q,
A0 => A0,
Al => Al,
A2 => A2,
A3 => A3,
CE => CE,
CLK => CLK,
D=>D

);

SRL16E

SRL data output
Select[0] input
Select[1] input
Select[2] input
Select[3] input
Clock enable input
Clock input

SRL data input

-- End of SRL16E_inst instantiation
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Verilog i1t ([ RE2 L T—3Y)

// SRL16E: 16-bit shift register LUT with clock enable operating on posedge of clock

6

// Xilinx HDL Libraries Guide, version 12.1

// Spartan-
SRL16E #(
- INIT(16~h0000)
) SRL16E_inst (
-Q(Q, //
.A0OCAD), //
.A1(AD), //
_A2(A2), //
_A3(A3), //
.CE(CE), //
.CLK(CLK), //
.D(D) //
)

// Initial Value of Shift Register

SRL data output
Select[0] input
Select[1] input
Select[2] input
Select[3] input
Clock enable input
Clock input

SRL data input

// End of SRL16E_inst instantiation

EER N

Spartan—6 FPGA D&k} (2 —H— HIARBIOT =% —h)
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& XILINXe

SRLC32E

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

SRLC32E

| Attributes

| INIT=00000000

=

Al4:0)

|

L]

=
Iz2

-

CE

CLK
—P 32-Bit LUT-Based

Shift Register

Q3

lo

M=

X10958

ZOTHAY ZLACNMEI L DOV I T T T =7 (LUT) 1A VA PSN TS, ATER T 1 ~ 32 7y
T HAINVDYTRVIAZTY, TRV RZOESIL, BETHIEL, ZESELHIEHLTEET, ZOZL AR
L. 727747 High D/vy 7 A3x—T7 NVEIOBAT —REEELH 2 TWAT2D | #3D SRLC32E & 1 A — Rt
T&E, LW KRERY TN LV REZEERRTEET,

A — 0D 5 B8

R—k4 A [ B HHE
Q o 1 VIR VLVRY F—H T
Q31 H 1 VT LURE A —RH ) (##i SRLC32E @ D
AT Hfe)
D AT 1 VINVLURE T—H AT
CLK AS 1 Va=D%4
CE ANT] 1 TUT 47 High Drvavy A x—7 v
A AT 5 SRL DU —RE DX AF Iy 7841
A=00000 ==> 1 E' vk v 7 b
A=11111 => 32 Evk 7R E
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THAVDANE*

AVAR =gy aJ
i HESE

CORE Generator™ B L O\ 4 —F A ]

~7udYR—h R Ay

AVABR Y E— T AT, 203 B — R RNERO IS IS L E T,

CLK ANEEE DIy ) —RZ, D ANEVTNENT DT —% V—AZ, Q 1% FDCPE A ) F721%
FDRSE AN 72 E DG 2T AT 4 3 — L a A\l LET,

Iy AFX—=7 0 v (CE) 137yl A X =7 ME 528kt T o0 ALV ES A ITmEEE 1 ICLET,

S5EVR ANZAE, —EOME O~ 3D ICLTY IR LPAYOESE | ~ 32 B NIBEETAM., T3y 3%
BEIZL T IR LU AZDOESE 1 ~ 32 v hNO#BE TERE T2 TXET,

VINVLTUAZDESE 32 By O REIT LA, Q31 AR 2% kEd SRLC32E @ D AFIcHFE L T
I A — R LET,

Q31 Hi /1% SRLC32E LIAMI#HE e T HZLILTEERE A,

Q i, A —K T—FTHATEET,

32 E v 16 H¥ D INIT BYET, 7 LY REDOHIHS Tk RE—U ZHRETEET,
INIT[O] X, 7 RT U RENDHMOMETT,

AR E M
B BT & T4k ERER
INIT 16 % 32 By MA T _C¥n SRLC32E OHIHIDT T~ B — 25 E

VHDL 2k (/2 RA T —23Y)

WD 2 DOORELDFELZWEEIZaE — L, =T 4T 4B S ORNIAEHTFET,

Library UNISIM;
use UNISIM.vcomponents.all;

-- SRLC32E: 32-bit variable length shift register LUT

with clock enable
Spartan-6

-— Xilinx HDL Libraries Guide, version 12.1

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 i1t ([ RE2 L T—3Y)

// SRLC32E: 32-bit variable length cascadable shift register LUT
// with clock enable

// Spartan-6

// Xilinx HDL Libraries Guide, version 12.1

SRLC32E #(

- INIT(327h00000000) // Initial Value of Shift Register
) SRLC32E_inst (

Q(Q, // SRL data output

.Q31(Q31), // SRL cascade output pin

ACA), // 5-bit shift depth select input

-CE(CE), // Clock enable input

.CLK(CLK), 7/ Clock input

.D(D) // SRL data input
):

// End of SRLC32E_inst instantiation

FFIE R

Spartan—6 FPGA 2 74X ¥ 7L alvr Tayy a—H— AR

Spartan—-6 FPGA & —# > —h : DC $tEB L OAA v F Hifh

Spartan-6 547 3!) 74K (HDL F)
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EIE: THAY ILAVE & XILINX.

STARTUP_SPARTANG

: Spartan®-6 Global Set/Reset, Global 3-State and Configuration Start-Up Clock Interface
STARTUP_SPARTANG

—CLK CFGCLK }——
—GSR

CFGMCLK |——
—GTS

—|KEYCLEARB EOS|——

M=

ZOTHA ZLACNE, Zu— LRIy /Yy (GSR) B 5. 7 r—r0 bFA AT —b (GTS) HHIEL#E.
Wik 74 ¥ 2 —raA g5, SPI PROM 2MEH SN DY G 1T SPLPROM O ASE Ul ~Day v 7 &7 /S A A
U OERIERENET, TAAAADOI T 4K 2L =gl DEDVICAZ— T v S —r A TRID 7 ay 7 &l
AT 20EBELIZY, ar 74Xl —vay 7avlENHn Yy Il 7 7EASEL0ICh S ET,

ENOE L

R—k4 24T B T ae

CFGCLK H 1 AT 44X alb—ar alyIDALy ray s

CFGMCLK A 1 274X al—arONEA L —2Dray s,

CLK ANT] 1 2—Y— AZ— Ty sav I ANT]

EOS H 77 1 AT 4FX 2L —alr WK T T5HET 7T 47 High IZ20FE T,
GSR S 1 7a—3)L 'y h/UEyh (GSR) AF) (R —R4 12 GSR 134E A A H)
GTS AT) 1 ra—s3 )b FAAT =R (GTS) AJJ (R—F412 GTS 136 HAT)
KEYCLEARB AS 1 Ry UFEE RAM (BBRAM) S0 7 AES T2V 7 % %— A1,
THAVDANEE

AV ARB Y T—gy HELE

Héih ik

CORE Generator™ BL 74V —K ASH]

= 7aDYR—} ARy

EHO GSR FEITY —A B EidnYy s % GSR B icEEm T cEE4 0, Zoarim—3r b GSR
[ O FHIZIZ, FEROERNLETT, GSR XAy hDAF 2 —([FEE TEX/RWVDO T, By Uy M50 —#KE
BAEFHL T, BARBIE AR 22— % T P AL DXAI TR O—EL THEATEDICT DM, 7ayy 470
DV —AFFIZAF 2 — DA EE O BEEZ R BEL 72\ I 72 BB R &2 L > TR &,

FIRRIC, EHO T a— )0 NAAT = RMERHEIND A, @Y —A B Eidnry /a0 VT 4070
GTS AN ZESRLE T, v 74X 2l —av DRAZ— T o7 = AD7ay 7248 ET A2, T VA0
SDrayIEZOF AL L ALRD CLK B LET,
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VHDL 521k (/2 RA T —23Y)

WD 2 DOLNFAELZNG BT =L, =T 47 4 EF ORIV £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- STARTUP_SPARTANG6: STARTUP Block

- Spartan-6

-— Xilinx HDL Libraries Guide, version 12.1

STARTUP_SPARTANG6_inst : STARTUP_SPARTANG

port map (
CFGCLK => CFGCLK, -
CFGMCLK => CFGMCLK, -
EOS => EOS, -
CLK => CLK, -
GSR => GSR, -
GTS => GTS, -
KEYCLEARB => KEYCLEARB --

)

Configuration logic main clock output.
Configuration internal oscillator clock output.
Active high output signal indicates the End Of Configuration.

Global Set/Reset input (GSR cannot be used for the port name)
Global 3-state input (GTS cannot be used for the port name)
Clear AES Decrypter Key input from Battery-Backed RAM (BBRAM)

t
t
t
t User startup-clock input
t
t
t

-— End of STARTUP_SPARTAN6_inst instantiation

Verilog 58k ([ RE2 T —3Y)

// STARTUP_SPARTANG6: STARTUP Block

// Spartan-6

// Xilinx HDL Libraries Guide, version 12.1

STARTUP_SPARTAN6 STARTUP_SPARTANG_inst (

.CFGCLK(CFGCLK) , // 1-bit
.CFGMCLK(CFGMCLK), // 1-bit
.EOS(EOS), // 1-bit
.CLK(CLK), // 1-bit
.GSR(GSR), // 1-bit
.GTS(GTS), // 1-bit
.KEYCLEARB(KEYCLEARB) // 1-bit

);

Configuration logic main clock output.

Configuration internal oscillator clock output.

Active high output signal indicates the End Of Configuration.
User startup-clock input

Global Set/Reset input (GSR cannot be used for the port name)
Global 3-state input (GTS cannot be used for the port name)
Clear AES Decrypter Key input from Battery-Backed RAM (BBRAM)

// End of STARTUP_SPARTANG6_inst instantiation

EER R

Spartan—6 FPGA 2> 7 4 ¥l — gy a—H— HAF
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Spartan-6 547 3!) 74K (HDL F)
UG615 (v12.1) 2010 &£ 4 A 19 H

http://japan.xilinx.com

285


http://japan.xilinx.com/support/documentation/spartan-6_user_guides.htm
http://japan.xilinx.com/support/documentation/spartan-6_data_sheets.htm

& XILINXe

SUSPEND_SYNC

: Suspend Mode Access

SUSPEND_SYNC

—CLK SREQ

—] SACK

M=E

ZOTFTYA 2L AURME, —FEIEE—REFEALTCWAET TV —aOF VA 2RSS A EEZTLEL £
T, R U E 2 ray ) RALPEESH->TH, —RHE LT —REZE TN T ORI ZITODIZ 3 v A
H—T oA ABNFERHINET,

R—rDERHA

R—t4 AT 5] 31

CLK AT] 1 A== ruyI AN
SACK AT 1 SUSPEND D ffez8 H )
SREQ H 1 SUSPEND D33k H
THAODANFHE

A VAL =gy HE2%

e A

CORE Generator™ 3L\ % —K A A

~7adH+R—h A ]

VHDL i2ik ([ RE T —23Y)

WD 2 DORELPIFAEL WG H T — L = T4 T4 E 5 ORIV T ET,

Library UNISIM;
use UNISIM.vcomponents.all;
-- SUSPEND_SYNC: Suspend Mode Access

-- Spartan-6
-— Xilinx HDL Libraries Guide, version 12.1

SUSPEND_SYNC_inst : SUSPEND_SYNC

port map (

SREQ => SREQ, -- 1-bit Suspend request output

CLK => CLK, -- 1-bit User clock input

SACK => SACK -- 1-bit SUSPEND acknowledgement output
)

-- End of SUSPEND_SYNC_inst instantiation
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£ XILINXs EIE: THAY ILAVE
Verilog 881k (A2 RAL T —3Y)
// SUSPEND_SYNC: Suspend Mode Access
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1
SUSPEND_SYNC SUSPEND_SYNC_inst (
.SREQ(SREQ), // 1-bit Suspend request output
.CLK(CLK), // 1-bit User clock input
.SACK(SACK) // 1-bit SUSPEND acknowledgement output
)
// End of SUSPEND_SYNC_inst instantiation
EX LR
Spartan—-6 FPGA @1 7 (¥ a2l —3 gL a2 —HF— AR
Spartan-6 FPGA 5 —# > —k : DC B L OA A~ F Kk
Spartan-6 547 3!) 74K (HDL F)
http://japan.xilinx.com 287

UG615 (v12.1) 2010 £ 4 A 19 B



http://japan.xilinx.com/support/documentation/spartan-6_user_guides.htm
http://japan.xilinx.com/support/documentation/spartan-6_data_sheets.htm

