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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=
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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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-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
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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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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
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B BT & TIAILE &5 BA
INIT_FILE Pl 0 >k STRING NONE WIHMEZ G e 7 7 AL DL H
WRITE_MODE Pl READ_FIRST . WRITE_FIRST AERY~DEXALET—REIRE
WRITE_FIRST,
NO_CHANGE
INIT 16 1%L 72 By Ml FRTPRr 274X ab—ar %o o YIEEE
B
SRVAL 16 #4% 72 B ME ERNGA=! RV ME B RST) N7 Y —h&hizL&n
DO FR—hrOH NEEZEBELET,
SIM.MODE pe ] SAFE %7213 FAST | SAFE PRal—arOiHO BT, FAST IZ3#

ETDHE, VIal—ay BEFANRNST F—
VARG N TERITENET, M,
[/ iab—ay THPAL AR =S

L&D,
INIT_00 ~ INIT FF | 16 #:¥ 256 £ ME ER NG 16Kb F721% 32Kb »F —% AEY TLAD
P& e E
INITP.00 ~ 16 % 256 v M# T _RTPr 2Kb £721% 4Kb DT 4 F—F AEY T
INITP_OF LA DY HEZ TS E

VHDL 83k (/2 RA T —23Y)
WD 2 SOWEINEELLWESIZat— L, = T4 T4 B S ORI T E T,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BRAM_SINGLE_MACRO: Single 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_SINGLE_MACRO_inst : BRAM_SINGLE_MACRO

generic map (
BRAM_SIZE => "18Kb", -- Target BRAM, "18Kb" or "36Kb"
DEVICE => ""SPARTAN6", -- Target Device: "VIRTEX5", "VIRTEX6", "SPARTAN6G"
DO_REG => 0, -- Optional output register (0 or 1)

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

INIT_FILE => "NONE",

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"")

SIM_MODE => "SAFE"™, -- Simulation: "SAFE" vs "FAST",

-- see "Synthesis and Simulation Design Guide" for details
SRVAL => X"000000000", -- Set/Reset value for port output
WRITE_MODE => "WRITE_FIRST", -- "WRITE_FIRST", "READ_FIRST" or "NO_CHANGE"
-- The following INIT_xx declarations specify the initial contents of the RAM
INIT_OO => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT_O1 => 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"",
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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"*

-- 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"",
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INIT_56 =
INIT 57 =
INIT_58 =
INIT 59 =
INIT_5A =
INIT 5B =
INIT_5C =
INIT 5D =
INIT_5E =
INIT 5F =
INIT_60 =
INIT_61 =
INIT_62 =
INIT_63 =
INIT_64 =
INIT_65 =
INIT_66 =
INIT_67 =
INIT_68 =
INIT_69 =
INIT_6A =
INIT_6B =
INIT_6C =
INIT_6D =
INIT_6E =
INIT_6F =
INIT_70 =
INIT_71 =
INIT_72 =
INIT_73 =
INIT_74 =
INIT_75 =
INIT_76 =
INIT_77 =
INIT_78 =
INIT_79 =
INIT_7A =
INIT_7B =
INIT_7C =
INIT_7D =
INIT_7E =
INIT_7F =

>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>
>

X**0000000000000000000000000000000000000000000000000000000000000000™,
X'"0000000000000000000000000000000000000000000000000000000000000000™",
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000""
X'"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™
X

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

X
X
X
X

X
X"*0000000000000000000000000000000000000000000000000000000000000000""
X"*0000000000000000000000000000000000000000000000000000000000000000"
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000""
X'"0000000000000000000000000000000000000000000000000000000000000000™
X""0000000000000000000000000000000000000000000000000000000000000000"
X'"0000000000000000000000000000000000000000000000000000000000000000™
X**0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X'"0000000000000000000000000000000000000000000000000000000000000000™"
X

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

X
X
X
X

X
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"*0000000000000000000000000000000000000000000000000000000000000000"
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000,
X'"0000000000000000000000000000000000000000000000000000000000000000™
X""0000000000000000000000000000000000000000000000000000000000000000""
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000*,
X""0000000000000000000000000000000000000000000000000000000000000000™,

-- The next

INITP_00
INITP_O1
INITP_02
INITP_03
INITP_04
INITP_05
INITP_06
INITP_O7

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

-- The next

INITP_O8
INITP_09
INITP_OA
INITP_OB
INITP_OC
INITP_OD
INITP_OE
INITP_OF

port map (
DO => DO,

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

S

XXX XX XXX

S

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

ADDR => ADDR,

0000000000000000000000000000000000000000000000000000000000000000™"

0000000000000000000000000000000000000000000000000000000000000000"

0000000000000000000000000000000000000000000000000000000000000000™"

0000000000000000000000000000000000000000000000000000000000000000"

et of INITP_xx are for the parity bits

**0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000°*
**0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000°*
"*0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000°*
**0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000°*

et of INIT_xx are valid when configured as 36Kb

-- Output data
-- Input address

CLK => CLK, -- Input clock

D1 => DI, -- Input data port

EN => EN, -- Input RAM enable

REGCE => REGCE, -- Input output register enable
RST => RST, -- Input reset

WE => WE -- Input write enable
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-— End of BRAM_SINGLE_MACRO_inst instantiation

Verilog itk (A RB L T —23Y)

// BRAM_SINGLE_MACRO: Single Port RAM
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

BRAM_SINGLE_MACRO #(
-BRAM_SIZE(*'18Kb'), // Target BRAM, "9Kb" or "18Kb"
_DEVICE("'SPARTAN6"), // Target Device: "VIRTEX5", "VIRTEX6", "SPARTAN6"
.DO_REG(0), // Optional output register (0 or 1)
- INIT(36”h000000000), // Initial values on output port
_INIT_FILE ('NONE™),
_WRITE_WIDTH(O), // Valid values are 1-72 (37-72 only valid when BRAM_SIZE="18Kb")
_.READ_WIDTH(Q), // Valid values are 1-72 (37-72 only valid when BRAM_SIZE="18Kb")
_SIM_MODE('SAFE'™), // Simulation: "SAFE" vs. "FAST", see "Synthesis and Simulation Design Guide" for details
-SRVAL(36°h000000000), // Set/Reset value for port output
_WRITE_MODE("'WRITE_FIRST"), // "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"
- 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_O0B(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) ,
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-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) ,
- 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) ,
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-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" h00OOOOO000000OOOOO00000000000OOOOO000000000000000000000000000000)
- 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 INIT_xx are valid when configured as 36Kb
-INITP_08(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_09(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OA(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_0B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OC(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OD(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OE(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_OF(256>h0000000000000000000000000000000000000000000000000000000000000000)

) BRAM_SINGLE_MACRO_inst (

.DO(DO) // Output data

.ADDR(ADDR), // Input address

_.CLK(CLK), // Input clock

.DI(DD), // Input data port

_EN(EN), // Input RAM enable
-REGCE(REGCE), // Input output register enable
_RST(RST), // Input reset

-WE(WE) // Input write enable

);
// End of BRAM_SINGLE_MACRO_inst instantiation

s HIE R

Spartan—6 FPGA D& ¥t (2 —H— HARBLOFT —#—1)
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BRAM_TDP_MACRO

: True Dual Port RAM

DIA(WRITE_WIDTH_A:1:0)
ADDRA(WRITE_WIDTH_A:1:0)

WEA(WRITE_WIDTH_A:1:0)

ENA
RSTA
REGCEA

CLKA

DIB(WRITE_WIDTH_B:1:0)
ADDRB(ADDRB_WIDTH:1:0)

WEB(WRITE_WIDTH_B:1:0)

ENB
RSTB
REGCEB

CLKB

BRAM_TDP_MACRO

DOA(READ_WIDTH_A:1:0)
_—

Attributes

BARAM_SIZE-18Kb

DOA_REG-0

INIT-0

READ_WIDTH_A-1
WRITE_WIDTH_A-1
WRITE_MODE_A-WRITE_FIRST
SAVAL_A-O
SIM_COLLISION_CHECK-ALL
INIT_FILE-NONE

DOB(READ_WIDTH_B:1:0)

DOB_REG-0
READ_WIDTH_B-1
WRITE_WIDTH_B-1
WRITE_MOOE_B-WRITE_FIRST
SAVAL_B-0

True Dual Port RAM

M=

FPGA F /A A3 7 17 RAM 2380l & F4v. LA RAM/ROM (18kb F721% 9kb) L Car 74 ¥ ol —i a0 T
T, ZhbHDTays RAM IZI%, KEDA LV F v T —2E@E oI MTEEd, fiArtLEEZIAL
1T, v R =M SN D7 ey 7RI RMLCEITENE T, 72720, READ & WRITE 135222 LT
B, BAEAWZHERMIT, ACAEY TvAZTI7EALET, NAhAR—TNVOEZRALNAREIRD, A7 var
OH AV AZ %2 L T RAM @ clock—to—out ¥ A LAZFEMCTExET,

R—h DB

R—r4£ AmE g B EE

H AR —h

DOA 7 a7 4¥al—arF% | ADDRA T ESNET —ZH 2
2

DOB H 7 ar74¥al—arE% | ADDRB THeESNhIZT —#H i x
S

ASIR—h

DIA A a7 4¥al—arF% | ADDRA THESNET —Z A SR 2
2
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R—r4 A ] B BE
DIB AF a7 4¥al—arE%E | ADDRB THESNET —F A S8 %
SR
ADDRA. ADDRB A ar74¥al—varE£E | R—FA BIOR—FB OTRLZAA SR
SR
WEA ., WEB AD 74X 2l —var®rE | R—hFA BLOKR—FB DTS X—T )L
R
ENA. ENB A 1 R—FA BLOKR—=FBDOITA/ V=K f3x—T )L
RSTA. RSTB AH 1 A—FABIOFR—FBOHHLTZZORYV >k
REGCEA. REGCEB AH 1 R—FABIOBOHAL RO IOy 43 —T VA
71 (DO_REG=1 O¥EITDIAE%h)
CLKA. CLKB AF 1 A—FABIOB OEZAR/GEAHLIav T AT

aVIJ4F¥al—iavEk

WRITE_WIDTH_A/B-

DIA/DIB BRAM_SIZE ADDRA/B WEA/B
36 ~ 19 18Kb 9 4
18 ~ 10 10 2
9~5 11 1
4 ~3 12 1
2 13 1
1 14 1
18 ~ 10 9Kb 9 2
9~5 10 1
4 ~3 11 1
2 12 1
1 13 1
THAUDANFE

Z® UniMacro [ZA LV AX LV 2= al DB N A[RET, TVIT 4 TNINRTA—ZEHRETEHIHILEZHDOTY,
DAL T 4K a2l —arRESRL, T AV BEHEHZTIOICEREL TSN,

AVAR =gy ]

HERR A]
CORE Generator™ BL U7 4% —K A
~7aDYR—k HEA%
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AR R 1%

B BT fi& TIA4IE | EREA
BRAM_SIZE Pl 18Kb. 9Kb 9Kb RAM % 18kb ¥721% 9kb AEVEL Tar 7 4F¥a
L—arLET,
DO_REG FH 0.1 0 fliz 1129%5L RAM O LD REZRA % —T )L
12720 . RAM 735D clock-to—out Z A LNEIHES
F9, L A LLAT YD ay s A
JUITHEIMLUET, % 012T5L, 1 Zayr HA
IV TCTEt A H LB HETT M, clock—to—out A
ANRELRVET,
INIT 16 %% 72 B M FTR_RT¥e | ar7sFal—arBoOHHoOYEERIEE
INIT_FILE prasl 0 >k STRING NONE VHMEZ G Te 7 7 AL D4 T
READ_WIDTH, e 1 ~72 36 DI/DO /NADIE %5 E, READ_ WIDTH &
WRITE_WIDTH WRITE WIDTH |Z[R UAEZ I8 E T 2L ERH FE
£
SIM_COLLISION_ e | ALL, ALL ARVDFHENRELIZEAICS 2L — g DF)
CHECK OARNING- (BB ECXET, M i«k@mwa
SR ERATEX ALL ICRET L, B Ay £ — VRS
NONE\ n\ %L#éﬁﬁ%i@f%)@{ﬁﬁ‘rﬁ (X)
2720 E9,
WARNING ONLY (ZFRET DL, Eh Ay —
COIBPH NI, BETHH 1B L AEY
OEIZZEDOFEEFEFEINET,
GENERATE_X_ONLY IZF%E T 5L, B Xy
—VIHAEN T, BET AN B LOAE
VOMEBRARE X) 12720 ET,
NONE IZRRET DL, BEAyE—UIIH S
. F%@@’E)Hjj]ioct(ﬁ)‘%U@@li%@i
FRFFENET,
AE . ALL LIAA O _;&ﬁza“é& vlal—v
T A ORI BEEFRFHR TE b
DEEETTHGE 1/3‘5%%753‘4‘4\%1“@“0 Sl
TER/>ab—yay FHAL HARIEZB R
LTLIE&EN,
SIM_MODE SR SAFE F721% FAST | SAFE al—arOHOEMETT, FAST IZRRET
. Al Ral—iary FEFABRART p—< AEMR
TR TEITESNET, G, AW/ 23—
vary THAY HARJESRLTIZE0,
SRVAL A, SRVALB | 16 #¥% 72 ¥y Ml T_TEe | APV MEE RST) 7 H—hShi=zE&0 DO
R—bOWIEEFRELET,
INIT_00 ~ INIT_FF 16 #E%% 256 £ MH T _NTP¥ue | 16Kb £7213 32Kb DF —& AEY 7L A D) H
EA 45 E
INITP_.00 ~ INITPOF | 16 w4 256 £ M T _TEr | 2Kb £721% 4Kb DT ¢ F—&F XAEY TLAD

P B 2 F

VHDL

gk (A REAVIT—3Y)
WD 2 OO LNIFIELRWG A ITa —L, T AT 4 H S DHil

ZREOAHT ET
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Library UNISIM;
use UNISIM.vcomponents.all;

BRAM_TDP_MACRO: True 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_TDP_MACRO_inst : BRAM_TDP_MACRO
generic map (

BRAM_SIZE => "18Kb", -- Target BRAM, "18Kb" or *36Kb"
DEVICE => "SPARTAN6", -- Target Device: "VIRTEX5", "VIRTEX6", "SPARTAN6"
DOA_REG => 0, -- Optional port A output register (0 or 1)
DOB_REG => 0, -- Optional port B output register (0 or 1)
INIT_A => X"000000000", -- Initial values on A output port
INIT_B => X"000000000", -- Initial values on B output port
INIT_FILE => "NONE",
READ_WIDTH_A => O, -- Valid values are 1-36 (19-36 only valid when BRAM_SIZE=""36Kb")
READ_WIDTH_B => O, -- Valid values are 1-36 (19-36 only valid when BRAM_SIZE="36Kb")
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_A => X"000000000", -- Set/Reset value for A port output
SRVAL_B => X''000000000", -- Set/Reset value for B port output
WRITE_MODE_A => "WRITE_FIRST", -- "WRITE_FIRST", "READ_FIRST" or "NO_CHANGE"
WRITE_MODE_B => "WRITE_FIRST", -- "WRITE_FIRST", "READ_FIRST" or "NO_CHANGE"
WRITE_WIDTH_A => 0, -- Valid values are 1, 2, 4, 9, 18 or 36 (36 only valid when BRAM_SIZE="36Kb")
WRITE_WIDTH_B => 0, -- Valid values are 1, 2, 4, 9, 18 or 36 (36 only valid when BRAM_SIZE="36Kb"")
-- The following INIT_xx declarations specify the initial contents of the RAM
INIT_00 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_01 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_02 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_03 => X"0000000000000000000000000000000000000000000000000000000000000000"*
INIT_04 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_05 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_06 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_07 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_08 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_09 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_OA => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_OB => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_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"
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INIT_29
INIT 2A
INIT_2B
INIT_2C
INIT_2D
INIT_2E
INIT 2F
INIT_30
INIT 31
INIT_32
INIT_33
INIT_ 34
INIT_35
INIT_36
INIT_37
INIT_38
INIT_39
INIT_3A
INIT_3B
INIT_3C
INIT_3D
INIT_3E
INIT_3F

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

X**0000000000000000000000000000000000000000000000000000000000000000™,
X'"0000000000000000000000000000000000000000000000000000000000000000™",
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000""
X'"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X'"0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000""
X"*0000000000000000000000000000000000000000000000000000000000000000"
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000",
X'"0000000000000000000000000000000000000000000000000000000000000000™,

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

INIT_40
INIT_41
INIT_42
INIT_43
INIT 44
INIT_45
INIT_46
INIT_47
INIT_48
INIT_49
INIT_4A
INIT_4B
INIT_4C
INIT_4D
INIT_4E
INIT_4F
INIT 50
INIT 51
INIT_52
INIT_53
INIT 54
INIT_55
INIT_56
INIT 57
INIT_58
INIT_59
INIT_5A
INIT_5B
INIT_5C
INIT_5D
INIT_5E
INIT_5F
INIT_60
INIT_61
INIT_62
INIT_63
INIT_64
INIT_65
INIT_66
INIT_67
INIT_68
INIT_69
INIT_6A
INIT_6B
INIT_6C
INIT_6D
INIT_6E
INIT_6F

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

X"*0000000000000000000000000000000000000000000000000000000000000000*"
X'"0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000""
X""0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"*0000000000000000000000000000000000000000000000000000000000000000"
X'"0000000000000000000000000000000000000000000000000000000000000000™,
X"*0000000000000000000000000000000000000000000000000000000000000000""
X'"0000000000000000000000000000000000000000000000000000000000000000™
X""0000000000000000000000000000000000000000000000000000000000000000""
X""0000000000000000000000000000000000000000000000000000000000000000™
X**0000000000000000000000000000000000000000000000000000000000000000*"
X'"0000000000000000000000000000000000000000000000000000000000000000™
X""0000000000000000000000000000000000000000000000000000000000000000*"
X'"0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000"*"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"*0000000000000000000000000000000000000000000000000000000000000000™"
X""0000000000000000000000000000000000000000000000000000000000000000™,
X""0000000000000000000000000000000000000000000000000000000000000000""
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000"
X'"0000000000000000000000000000000000000000000000000000000000000000™"
X""0000000000000000000000000000000000000000000000000000000000000000"
X'"0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"0000000000000000000000000000000000000000000000000000000000000000™"
X**0000000000000000000000000000000000000000000000000000000000000000*"
X""0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000*"
X"*0000000000000000000000000000000000000000000000000000000000000000™"
X""0000000000000000000000000000000000000000000000000000000000000000™,
X**0000000000000000000000000000000000000000000000000000000000000000™",
X'"0000000000000000000000000000000000000000000000000000000000000000™",
X**0000000000000000000000000000000000000000000000000000000000000000",
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INIT_70 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_71 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_72 => X"0000000000000000000000000000000000000000000000000000000000000000"",
INIT_73 => X"0000000000000000000000000000000000000000000000000000000000000000"",

INIT_74 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_75 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_76 => X"0000000000000000000000000000000000000000000000000000000000000000""
INIT_77 => X"0000000000000000000000000000000000000000000000000000000000000000™"
INIT_78 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_79 => X"0000000000000000000000000000000000000000000000000000000000000000"
**0000000000000000000000000000000000000000000000000000000000000000™"
X"*0000000000000000000000000000000000000000000000000000000000000000™"
X"'0000000000000000000000000000000000000000000000000000000000000000™"
INIT_7D => X"0000000000000000000000000000000000000000000000000000000000000000*"
X
X

INIT_7A =>
INIT_7B =>
INIT_7C =>

>

INIT_7E =>
INIT_7F =>

**0000000000000000000000000000000000000000000000000000000000000000™"
**0000000000000000000000000000000000000000000000000000000000000000°*

-- The next set of INITP_xx are for the parity bits
INITP_00 => X'0000000000000000000000000000000000000000000000000000000000000000**,
INITP_O01 => 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"*,

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

*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
'*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000""
**0000000000000000000000000000000000000000000000000000000000000000""
'*0000000000000000000000000000000000000000000000000000000000000000""
*0000000000000000000000000000000000000000000000000000000000000000"")

INITP_08 =>
INITP_09 =>
INITP_OA =>
INITP_OB =>
INITP_OC =>
INITP_OD =>
INITP_OE =>
INITP_OF =>

port map (
DOA => DOA,
DOB => DOB,
ADDRA => ADDRA
ADDRB => ADDRB
CLKA => CLKA,
CLKB => CLKB,
DIA => DIA,
DIB => DIB,
ENA => ENA,
ENB => ENB,
REGCEA => REGC
REGCEB => REGC
RSTA => RSTA,
RSTB => RSTB,
WEA => WEA,
WEB => WEB

):

-- End of BRAM_TD

X
X
X
X
X
X
X
X

-- Output port-A data
-- Output port-B data
port-A address
port-B address

, -— Input
, -- Input
-- Input
-- Input
-— Input
-- Input
-- Input
-— Input
EA, -- Input
EB, -- Input
-- Input
-- Input
-- Input
-- Input

P_MACRO_inst

port-A clock
port-B clock
port-A data

port-B data

port-A enable
port-B enable
port-A output
port-B output
port-A reset
port-B reset

register enable
register enable

port-A write enable
port-B write enable

instantiation

Verilog i1t ([ RE2 T —23Y)

// BRAM_TDP_MACRO: True Dual Port RAM

//

Spartan-6

// Xilinx HDL Libraries Guide, version 12.1

BRAM_TDP_MACRO #(

_BRAM_SIZE("'18Kb"), // Target BRAM: "9Kb" or "18Kb"
_DEVICE("'SPARTAN6'""), // Target device: "VIRTEX5", "VIRTEX6", "SPARTANG"

.DOA_REG(0),
.DOB_REG(0),
_INIT_A(36”h00

// Optional port A output register (0 or 1)
// Optional port B output register (0 or 1)
00000), /7 Initial values on port A output port
- INIT_B(367h00000000), // Initial values on port B output port

32
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SINIT_FILE ('NONE™),
-READ_WIDTH_A (0), // Valid values are 1-36
-READ_WIDTH_B (0), // Valid values are 1-36
-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_A(367h00000000), // Set/Reset value for port A output
_.SRVAL_B(367h00000000), // Set/Reset value for port B output
_WRITE_MODE_A(C"WRITE_FIRST"), // "WRITE_FIRST", "READ_FIRST", or "NO_CHANGE"
_WRITE_MODE_B("WRITE_FIRST"), // "WRITE_ FIRST" "READ_FIRST", or "NO_CHANGE"
.WRITE_WIDTH_A(O) // Valid values are 1-36
_WRITE_WIDTH_B(0), // Valid values are 1-36
- 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_O0B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INIT_OC(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) ,
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-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) ,
- 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
- INIT_FF(256”h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_00(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

Spartan-6 547 51) H4K (HDL A)
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-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 7 h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_09(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

- INITP_OA(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_0B(256>h0000000000000000000000000000000000000000000000000000000000000000) ,

-INITP_OC(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OD(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OE(256>h0000000000000000000000000000000000000000000000000000000000000000) ,
- INITP_OF (256 >h0000000000000000000000000000000000000000000000000000000000000000)

) BRAM_TDP_MACRO_inst (

)s

_DOA(DOA), // Output port-A data
.boB(boB), // Output port-B data
-ADDRA(ADDRA) , // Input port-A address
-ADDRB(ADDRB), // lInput port-B address

.CLKA(CLKA), // Input port-A clock
.CLKB(CLKB), // Input port-B clock
_DIA(DIA), // Input port-A data
_.DIB(DIB), // Input port-B data
-ENA(ENA), // Input port-A enable
_ENB(ENB), // Input port-B enable

.REGCEA(REGCEA), // Input port-A output register enable
-REGCEB(REGCEB), // Input port-B output register enable

.RSTA(RSTA), // Input port-A reset
_RSTB(RSTB), // Input port-B reset
_WEA(WEA), // Input port-A write enable
_WEB(WEB) // Input port-B write enable

// End of BRAM_TDP_MACRO_inst instantiation

EER AR

Spartan—6 FPGA D&k} (22— — HARBLOT —HT —b)
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% 1 E : UniMacro IZDULVT

& XILINXe

ADDMACC_MACRO

: Adder/Multiplier/Accumulator

ADDMACC_MACRO

—

—

LOAD
LOAD_DATA((WIDTH_PRODUCT:1}):0)
MULTIPLIER((WIDTH_MULTIPLIER:1):0)
RST

PREADD1((WIDTH_PREADD:1):0)
PREADD2((WIDTH_PREADD:1):0)

CE
—I>CLK

PRODUCT((WIDTH_PRODUCT:1):0 j——

Attributes

DEVICE-VIRTEXE
LATENCY-3
WIDTH_FREADD-18
WIDTH_MULTIPLIER-18
WIDTH_PRODUCT-48

ADD MULTIPLY ACCUMULATOR

ME

AT

[ERJIEEE

VRE /BT ar LT T AL, DSPAS T uy DA ARR L m— S ay I FE T,

INTG A=K ET BERANERB IO E. VAT 2330, DSP48 7y 7% HDL IZHA LI < LET,

R—bkdERBA
—k4 AR ]
Hi A —
PRODUCT iz 2508, WIDTHA J& 1 fif T4~V F—s S
WIDTH B J@&MEMEIZZE LWV,
ANTIAR—1
PREADDI ATy W25, WIDTH PREADD &M% | i AN 5 7 — 2 A )
B,
PREADD2 AJ) 25, WIDTH_PREADD J&#£% | BT — 2 A
B,
MULTIPLIER AT R[5, WIDTHMULTIPLIER J& | BT —# AT
%2 IR
CARRYIN AH 1 Xrl— AS
CLK AH 1
CE AT 1 — 7
LOAD AF 1
LOAD_DATA ATI A28, WIDTH_PRODUCT J@&#: | DSP AZA A Tld, LOAD N7 H—hShdé Pid
e i A*B+LOAD_DATA To—R&En %1,
RST AH 1
Spartan-6 47 35') HA4K (HDL )
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¥ 1 Z : UniMacro IZTDULN\T

THAVDARNEE
Z® UniMacro [FA L AZ v 2—2a DRPAIRET, TIITATIINTA—FEZRE TELIILIZH D TT,
AV AR =gy A
E7f T
CORE Generator™ BJX U 4% —K NG
~7aDYR— HELE
FERATREGEN
ks 24T & TI+IbE &t BA
WIDTH_PREADD B 1~ 24 24 PREADD1 3 X0 PREADD2 A f1 D
&2 S E9,
WIDTH_MULTIPLIER bEY ' 1~ 18 18 MULTIPLIER A 7] D g Z | # L F
7
WIDTH_PRODUCT = 1 ~ 48 48 MULTIPLIER 7] D g2 ] # L F
LATENCY K 0,1,2.3.4 3 INATTA L LI RE DR
1 - MREG == 1
2 - AREG == BREG == 1 8LV
MREG == 1, ¥/2/% MREG == 1
FBLVPREG == 1
3 - AREG == BREG == 1 LW
MREG == 1 8L PREG == 1
4 - AREG == BREG == 2 LW
MREG == 1 8L U PREG == 1
DEVICE e | VIRTEX6 . VIRTEX6 B—H Y NDN—RT =T T—F TV
SPARTANG F
= =
¥ 1F
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% 1 E : UniMacro IZDULVT

& XILINXe

ADDSUB_MACRO

: Adder/Subtractor
ADDSUB_MACRO

j A((WIDTH:1):0)
B((WIDTH:1:0))

Attributes

DEVICE-VIRTEXE
LATENCY-3
WIDTH-48

CARRYOUTF——

— ADDSUB
—— CARRYIN
RESULT((WIDTH:1):0) pmm—
— RST

—>CLK

ADDER/SUBTRACTOR

ME

=Ju e

BN E S/ ERE UCE9 5L DSPA8 Ty /DAL AR =—ar B HIC RN ET, NTIA—FEE

AEEZR A DERB IO DE, VAT RHY, DSPA8 7w /% HDL IZHA LT LET,

R—rDERHA

R—k4 AR B 1 ae

AR —h

CARRYOUT H 1 Xl —H A

RESULT i A4, WIDTH B %2, RDADDR THEESNI=T —F i J) A
AJIR—h

ADDSUB AT 1 High D454 RESULT IEME R TT, Low DI

& RESULT 12 HE 2T,
A AT w25, WIDTH B4 2 1, BRI FAER~DT — X N ]
AT w28, WIDTH B4 25, INE &R/ IR A IR ~DT — 2 N T)

CE AT 1 Jayy AFx—T )

CARRYIN AT 1 Xl —AH

CLK AH 1 A=V

RST AAH 1 EIE DR
THAODANFHE

Z® UniMacro [ZA v AX Y T—2a DB N A[RE T, TVIT 4 TNIRTA—ZE R ETELIINLTZHD T,

Spartan-6 547 51) H4K (HDL A)
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& XILINXs ¥ 1 Z : UniMacro IZTDULN\T
AR =gy ]
£ Al
CORE Generator™ BL 74V —K AT
< 7udHR—h et
oL ~ y
FEARRELTREM
B /AT & TIA4IE &5 B8R
DEVICE pra==v1| VIRTEX6 . VIRTEX6 Bl NDN—RT 2T T —%F 7 F %
SPARTAN6
LATENCY Ly 0,1,2 2 RATTAL VI AZDIK
1 - PREG == 1
2 - AREG == BREG == CREG ==
PREG
WIDTH TR 1 ~ 48 48 A, B, RESULT &R —HMIE, B BLW
RESULT 78— Mg & 1F 720D /8T A— 2 fifi
AL EEXTEET,
WIDTH_RESULT I 1 ~ 48 48 RESULT 7 — Mg k&

A MR

Spartan-6 FPCGA D&k} (2 —%— TARBLOT —Z2 —h)

Spartan-6 547 3!) 74K (HDL F)
UG615 (v12.1) 2010 &£ 4 A 19 H

http://japan.xilinx.com

39


http://japan.xilinx.com/cgi-bin/SW_Docs_Redirect/sw_docs_redirect?locale=jp&topic=user+guides+s6

% 1 E : UniMacro IZDULVT & XILINXs

COUNTER_LOAD_MACRO

: Loadable Counter
COUNTER_LOAD_MACRO

—]RsT

— LOAD Q((WIDTH_DATA:1):0)

Attributes

DEVICE-SPARTANG
COUNT_BY-00000000
STYLE-AUTO
WIDTH_DATA-48

W | OAD_DATA(WIDTH_DATA:1):0)
— CE

—>CLK
Loadable Counter

A11190

M=

AT Iy a—K T/ For Ao ZEUTERTHE, DSPAS 7w/ DAV AR v m— g NIV E
T, NIA—HEBREARELAHNERI O U MERHY, DSP48 71wy /% HDL IZHEA LI < LET,

R—rDERHA

R—r4£ A [ g B EE
H 77—
Q H 7 ", WIDTH.DATA gtEx% | o2
H\E\O
AR —1
CE AT 1 Iy A X —T )
CLK AT 1 VA=24
LOAD ATJ w23 l, WIDTH DATA BMx2% | 79 —r&nbE, LOADDATA b h A an—
ilz98 FLET Q Zuy DL A7),
LOAD_DATA AT A28 i, WIDTH.DATA J&#E%% | DSP A4 A TiL. LOAD ¥'o & 7% —h3 5L, =
M, DT —ENPLIAKICANENET Qrays
DLATUY),
PIRECTION AT 1 High DEAIET Y7 | Low DRFAIEF 7 TF 2
Iav DL AT L),
RST AN 1 RV E> b
THAUDANFE

Z® UniMacro IV AX L =3 al DIHINA[RET, TVIT AT TA—ZERETEDLIIILIZHD T,
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&€ XILINX ¥ 1 & : UniMacro 2DV T
A VAR =gy il
# R
CORE Generator™ B LN 4 —FK AAf
<~ 7adPR—h HELE
ERAAEELE
B 2L & TIAILE R ER
DEVICE el VIRTEX6 . VIRTEX6 BRIy DN =T T —F% T I F ¥
SPARTANG
COUNT_BY 16 %% 48 B ME 000000000001 N Z &z b, WIDTH.DATA L0
shnEd,
WIDTH_DATA R 1~ 48 48 H o ANEEEELET,
= ==
EEHAE IR

Spartan-6 FPGA D& ¥} (2 —% — HARBLIOVT —%T—b)
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% 1 E : UniMacro IZDULVT & XILINXs

: Multiplier/Accumulator
MACC_MACRO
j A((WIDTH_A:1):0)
B((WIDTH_B:1:0))
s | OAD_DATA((WIDTH_P:1):0)
——] LoaD
Attributes
DEVICE-VIRTEXE
LATENCY-3
WIDTH_A-18
WIDTH_B-48
WIDTH_P-48
——] ADDSUB
——] CARRYIN
P((WIDTH_P:1):0) jummmm
—1RsT
—]cE
—> oLk
MULTIPLY ACCUMULATE

M=

B2 ST R/ TR 2 L —F E— R T AT DL, DSPA8 Ty /DAL AR — g BB ET,
IRGA—HBEFRERANEB IO IR, AT 0380, DSP48 7w /7% HDL 1AL <L ET,

R—rDERHA

—h% 73 ] ] 1 e

H IR —1b

P ) 25 0, WIDTHA JB P i TIAY F—HH
WIDTH_ B J& HEMEIZH L,

AR —h

A A3 WSS, WIDTHA JBHEA BB, | R8T — 2 A

B AJ) AZEME, WIDTHB BMABH, | REBT —2 AN

CARRYIN I ! P

c AT ! rayy Ax—7

LK A 1 =S4

LOAD AN 1 o

LOAD-DATA M) A28, WIDTHA J5 4 i DSP A5 ACIE, LOAD 37 H —FSR5E P I
WIDTH B J& I 5 LU, A¥B+LOAD DATA TH—K&HET,
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& XILINXs ¥ 1 Z : UniMacro IZTDULN\T
R—k4 L B i ae
RST AT EIE: I DRSAN
ADDSUB AT High D3G5 T F 2 b — X &R EE—R|Z, Low
DOEAITHEE—RICRELET,
THAODANEE
Z® UniMacro 1AV AZ v =2 ab DR NARET, FVITATIINRTA—ZEZRETELIIILIEHD T,
AVAB Y E—ay nJ
# ol
CORE Generator™ B X O\ 4 —FK A
~7adOHR—k HELE
ERREG R
B B4 & T4k &5 B8R
WIDTH_A R H 1~ 18 18 A AN DOEZEHIEHL E7,
WIDTH_B B 1~ 18 18 B A1 DiEAHIEHLET,
LATENCY LSy 0.1.2,3.4 3 IRATTAL LI AZ DI
1 - MREG == 1
2 - AREG == BREG == 1 LW
MREG == 1, £721Z MREG == 1 &
L OVPREG == 1
3 - AREG == BREG == 1 LW
MREG == 1 33X} PREG == 1
4 — AREG == BREG == 2 BL W
MREG == 1 8L PREG == 1
DEVICE P2 VIRTEX5, VIRTEX6, | VIRTEX6 BN DIN—RE =T T —FF I F ¥
SPARTANG

B3 R

Spartan-6 FPGA O & ¥} (2 —H'— HARBLVT —Z—hH)
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% 1 E : UniMacro IZDULVT & XILINXs

MULT_MACRO

: Multiplier
MULT_MACRO

j A((WIDTH_A:1):0)
B((WIDTH_B:1:0))

Attributes

DEVICE-VIRTEX6
LATENCY-3
WIDTH_A-18
WIDTH_B-48

P((WIDTH_A+WIDTH_B: 1))}

RST
—CE

—]P>CLK
MULTIPLIER

X11181

M=

BB U T3 5L, DSPA8 T By DAV AL T— L a N HIC 0 E T, NI A—HERE AR/ A
NEBLIOH DG, LAT o NHY . DSPA8 7y 2% HDL IZHA L3 < LET,

R—h DB

R—k4 L & i ae

AR —h

P H 77 A2 E, WIDTHA J& P + TIA=Y T
WIDTH.B JEMAEICZE L,

ATIAR—h

A AT w25, WIDTH A J& M4 5 W, RHIMT — AT

B AT W28, WIDTH B B4 2, RHIT — AT

CE AT 1 Iy AR —T )

CLK A 1 A=V

RST AB 1 EIE DR

THAODANFE

Z® UniMacro [3A v AX V2= al DB NA[RET, TVIT 4 TNINRTA—FE R ETELIIILTZHD T,

AR E—a aJ

i N
CORE Generator™ BX O 4 —FK A ]
< 7aDYR— e 0%

Spartan-6 547 51) H4K (HDL A)
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¥ 1 Z : UniMacro IZTDULN\T

2 ~ |,
FERRTREGE M
Bt BAT & TI+IbE i EA
WIDTH_A LR 1~ 18 18 A AN DOMEZHEHLET,
WIDTH B B 1~ 18 18 B A Dg &L £,
LATENCY B 0.1.2.3.4 3 IRATTA L LI AL DI
1 - MREG == 1
2 - AREG == BREG == 1 BI W
MREG == 1, #7213 MREG == 1 %
X VPREG == 1
3 - AREG == BREG == 1 BI W
MREG == 1 3310 PREG == 1
4 - AREG == BREG == 2 BX W
MREG == 1 8L PREG == 1
DEVICE pa=ydl VIRTEX5, VIRTEX6, | VIRTEX6 H—IF Yy NDON—RT =T T —FF I F %
SPARTANG
=3 ==
2 MR R

Spartan—6 FPGA D& #} (&2 —%— HARBIRT —ZT—})

Spartan-6 547 3!) 74K (HDL F)
UG615 (v12.1) 2010 &£ 4 A 19 H

http://japan.xilinx.com

45


http://japan.xilinx.com/cgi-bin/SW_Docs_Redirect/sw_docs_redirect?locale=jp&topic=user+guides+s6

46

http://japan.xilinx.com

Spartan-6 547 3!) HA4FK (HDL H)
UG615 (v12.1) 2010 £ 4 B 19 H



& XILINXe

72933258548

ORIV TIE, TRARZEENDT A T AV N T 7o 7var Bl L OR
LET, T AV (FIITA T BLIRI0DA TVAT—a) 12, F TSV TT IV
77Xy MEIZY AR TWVET,

WANEE 7 77 ay
VA==Vl SN

/O == b STk LURS

=4 ATAA/CLB FVIT 47

a7 4F¥al—3a/BSCAN  RAM/ROM

LR — b

aVbE=x A TUIT T LIUAF BT T

MAEE D7 I3y

FHALY TLAVE

A

DSP48A1

U277 : Multi-Functional, Cascadable, 48-bit Output,
Arithmetic Block

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

& XILINXe

HAyH AUR—Rk

FHAY TLAVR

At BA

BUFG

ayvbe=x A FYIT 47 : Global Clock Buffer

BUFGCE gy =x A FYI7 47 1 Global Clock Buffer with Clock
Enable

BUFGMUX 7YX 47 : Global Clock MUX Buffer

BUFGMUX 1 V747 : Global Clock MUX Buffer with Output State 1

BUFH VT 47 : Clock buffer for a single clocking region

BUFIO2 7'U5 47 : Dual Clock Buffer and Strobe Pulse

BUFIO2_2CLK

7"UX5 47 : Dual Clock Buffer and Strobe Pulse with
Differential Input

BUFIO2FB U5 47 : Feedback Clock Buffer.

BUFPLL 7'UI7 47 : PLL Buffer

BUFPLL_MCB VX747 : PLL Buffer for the Memory Controller Block
DCM_CLKGEN U747 : Digital Clock Manager.

DCM_SP U7 47 : Digital Clock Manager

PLL_ADV U547 : Advanced Phase Locked Loop Clock Circuit
PLL_BASE 7’VX7 47 : Basic Phase Locked Loop Clock Circuit

avJ4¥al—3>/BSCAN OV R—2R2k

FHAY TLAVE

AR

BSCAN_SPARTANG6

V747 : Spartan®-6 JTAG Boundary Scan Logic Control
Circuit

DNA_PORT

U7 47 : Device DNA Data Access Port

ICAP_SPARTANG

7’V27 47 : Internal Configuration Access Port

JTAG_SIM_SPARTANG

Izl —3 : JTAG TAP Controller Simulation Model

POST_CRC_NTERNAL

7 VIT 47 : Post—configuration CRC error detection

SIM_CONFIG_S6

Izl —3iar : Configuration Simulation Model

SIM_CONFIG_S6_SERIAL

a2 lb—3ar : Serial Configuration Simulation Model

SPILACCESS2

7'UF 47 : Internal Logic Access to the Serial Peripheral
Interface (SPI) PROM Data

STARTUP_SPARTANG

V7 47 : Spartan®-6 Global Set/Reset, Global 3—State
and Configuration Start—-Up Clock Interface

SUSPEND_SYNC

U747 : Suspend Mode Access

48
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& XILINXe

7o av RN

E
1ot

aAVEZIVR TYSF4T

THAY TLAVE &t BA

BUFGCE aybE=x A FUIFT 47 : Global Clock Buffer with Clock
Enable

BUFGCE_1 aybe=x A FYIF7 47 : Global Clock Buffer with Clock
Enable and Output State 1

BUFGP gy =2 A FYIT 47 ¢ Primary Global Buffer for Driving
Clocks or Longlines

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

& XILINXe

/0 AvR—%2b

FHAY TLAVK

A EA

GTPA1.DUAL U7 47 : Dual Gigabit Transceiver
IBUF V3747 : Input Buffer
[BUFDS 7’V27 47 : Differential Signaling Input Buffer

IBUFDS_DIFF_OUT

V3T 47 : Signaling Input Buffer with Differential Output

IBUFG

7V 47 : Dedicated Input Clock Buffer

IBUFGDS

V27 17 : Differential Signaling Dedicated Input Clock
Buffer and Optional Delay

IBUFGDS_DIFF_OUT

7°YXF 7 : Differential Signaling Input Buffer with Differential
Output

[OBUF 7UF 47 : Bi-Directional Buffer

[OBUFDS U7 47 : 3-State Differential Signaling I/0 Buffer with
Active Low Output Enable

[ODELAY?2 U747 : Input and Output Fixed or Variable Delay Element

[IODRP2 V747 : 1/O Control Port

[ODRP2_ MCB 7V 47 : 1/O Control Port for the Memory Controller
Block

[SERDES2 U747 : Input SERial/DESerializer.

KEEPER ZY7 47 : KEEPER Symbol

MCB 727 47 : Memory Control Block

OBUF U374~ : Output Buffer

OBUFDS U7 47 : Differential Signaling Output Buffer

OBUFT U7 47 : 3-State Output Buffer with Active Low Output
Enable

OBUFTDS V3T 17 : 3-State Output Buffer with Differential Signaling,
Active—Low Output Enable

OSERDES2 V37 47 : Dedicated IOB Output Serializer

PCIE A1l 7*U37 47 : PCI Express

PULLDOWN 7’UXT 47 : Resistor to GND for Input Pads, Open—Drain,
and 3-State Outputs

PULLUP U7 47 : Resistor to VCC for Input PADs, Open—Drain,

and 3—-State Outputs

m DAY/

FHALY TLAVE

A

AND2ZBIL U35 47 : Two input AND gate implemented in place of
a Slice Latch
OR2L V747 1 Two input OR gate implemented in place of

a Slice Latch

50
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RAM/ROM

FHAY TLAVK

At B4

RAM128X1D VX747 : 128-Deep by 1-Wide Dual Port Random Access
Memory (Select RAM)

RAM256X1S 7'YIT 47 : 256-Deep by 1-Wide Random Access Memory
(Select RAM)

RAM32M VT 47 1 32-Deep by 8-bit Wide Multi Port Random
Access Memory (Select RAM)

RAM32X1S VT 47 : 32-Deep by 1-Wide Static Synchronous RAM

RAM64M V747 1 64-Deep by 4-bit Wide Multi Port Random
Access Memory (Select RAM)

RAM64X1D Y747 : 64-Deep by 1-Wide Dual Port Static Synchronous
RAM

RAM64X1S VT 47 : 64-Deep by 1-Wide Static Synchronous RAM

RAMB16BWER VT 47 : 16K-bit Data and 2K-bit Parity Configurable
Synchronous Dual Port Block RAM with Optional Output
Registers

RAMB8BWER U7 47 : 8K-bit Data and 1K-bit Parity Configurable

Synchronous Dual Port Block RAM with Optional Output
Registers

LOREABELUVITYF
FHLY TLAVE ELE

FDCE 7YX7 47 : D Flip-Flop with Clock Enable and Asynchronous
Clear

FDPE 7’V27 47 : D Flip-Flop with Clock Enable and Asynchronous
Preset

FDRE 7"V27 47 : D Flip-Flop with Clock Enable and Synchronous
Reset

FDSE Y2747 : D Flip-Flop with Clock Enable and Synchronous
Set

IDDR2 7*UX7 47 : Double Data Rate Input D Flip—Flop with
Optional Data Alignment, Clock Enable and Programmable
Synchronous or Asynchronous Set/Reset

LDCE U7 47 : Transparent Data Latch with Asynchronous
Clear and Gate Enable

LDPE V27 47 : Transparent Data Latch with Asynchronous
Preset and Gate Enable

ODDR2 Y7 47 : Dual Data Rate Output D Flip—Flop with Optional

Data Alignment, Clock Enable and Programmable Synchronous
or Asynchronous Set/Reset

Spartan-6 547 3!) 74K (HDL F)
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P2

5

28 Do avilngE

& XILINXe

I LIRS

FHAY TLAVR

At B4

SRL16E

U547 : 16-Bit Shift Register Look—Up Table (LUT) with
Clock Enable

SRLC32E

Y37 47 : 32 Clock Cycle, Variable Length Shift Register
Look—Up Table (LUT) with Clock Enable

AS5A4R/CLB FYZ5747

FHALY TLAVE

A BA

CARRY4

VT 47 : Fast Carry Logic with Look Ahead

CFGLUT5

U7 47 : 5-input Dynamically Reconfigurable Look—-Up
Table (LUT)

LUT5

7U35 47 : 5-Input Lookup Table with General Output

LUT5.D

7'US7 47 : 5-Input Lookup Table with General and Local
Outputs

LUT5_L

U747 : 5-Input Lookup Table with Local Output

LUT6

V747 : 6-Input Lookup Table with General Output

LUT6.2

U547 : Six-input, 2-output, Look—-Up Table

LUT6_.D

Y2747 : 6-Input Lookup Table with General and Local
Outputs

LUT6_L

7V 47 : 6-Input Lookup Table with Local Output

MUXE7

V3747 1 2-to—1 Look-Up Table Multiplexer with General
Output

MUXF7_D

V3747 : 2-to-1 Look-Up Table Multiplexer with Dual
Output

MUXF7_L

V747 : 2-to-1 look—up table Multiplexer with Local
Output

MUXF8

V3547 : 2-to—1 Look-Up Table Multiplexer with General
Output

MUXF8_D

ZUST 47 : 2-to—1 Look-Up Table Multiplexer with Dual
Output

MUXF8_L

Z7'UST 47 : 2-to—1 Look-Up Table Multiplexer with Local
Output
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& XILINXe

FHAY TLAVE

ORIV aryTIE, ZOT —F% T F X THATES T VA L AVMIOW AL E
T THAL T AUNT, TAT7 7y MEIZIE RS TWET,

KIAT Y TLALMIONWT, IRDITEHRAERLET,
s
i
MEE S B GG T HTL AN TDR)
PMEER GEMTDZL AR TOR)
AR—hDFH
FHAL DN 5k
AT REZR B X E 5L AR TDR)
AR =gy a—RDH)

FOMDY Y —A

Spartan-6 547 3!) 74K (HDL F)
UG615 (v12.1) 2010 &£ 4 A 19 H http://japan.xilinx.com 53




& XILINXe

AND2B1L

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

1 -

AND2B1L

X137

M=E

ZOFTYPAL L AVRTHE, Ay 74X 2l —ar TR ATAA TFoF T 1 ANIDBREEEND 2 A7 AND 7 —FoD
Ty iarMERHINET, ZOZV AN TLHE, alyrDLURE/TyF V) — AP e N —RA 71235
ZET, vVl LAV EHIELC, TAAMROuY y VEFEEZ SO HIENTEET, ZOZLAUMNILIARZD /Ny
IBLOERE IR EL 52 50 THEBEL TSN, AND2BIL £7213 OR2L L AV AT A AR ETHE . 7D

DLV AZBI T F M TExARLIR0ES,

i R
AR 7
DI SRI 0]
0 0 0
0 1 0
1 0 1

A — 0D B8

R—k£ 24T B 1 ae
O H7) 1 AND 7 —FrD 7]
DI AT 1 FLATARIZEHDY —A LUT [T H##E ST 7747 High D AJ)
SRI ATJ 1 B ATA RN —ASNDT 7T 47 Low DA
AE: %D AND2BIL £7213% OR2BIL % 1 DD AT A AT/ Sw 7T BT
. ZOANCEDE ZEHERTH2LERHVET,
THAODANEE
A VAR g HedE
Hedm ]
CORE Generator™ 3L\ 4% —K AT
~7adHR—hK ARH]

EER N 2

Spartan—6 FPGA SelectlO VY — & = —H# — H AR

Spartan—6 FPGA & —Z > —h : DC Bk LA A~ F Hi i
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£ XILINX: BIE . FTHAY TLAVE

BSCAN_SPARTANG

: Spartan®-6 JTAG Boundary Scan Logic Control Circuit
BSCAN_SPARTANG

—— 100 CAPTURE |—

DRCK |——

RESET |—

RUNTEST ——

SEL—

SHIFT |—

TCK|——

TDI }——

TMS |—

UPDATE |—

x11138

BE
ZOTHAY TV AUNERER T, JTAG RNUUF Y Ay ndyl arba—J% N L TCHRERY v I ~T 72 AT
XHD T, NEFEITTF AL FPGA O JTAG BB OBIELX A HEICLE T,

ZOFFAY TUARDFK AL ZZ AT, JTAG.CHAIN BIEO R EIZHEV, JTAG USER 145 1 -5 (USERL 7>
5 USER4 £C) BMAHEIENET, USERMED 4 DT _XRCELAHTHITIE, LAV 4 DALV AT —kL
JTAG CHAIN @2 ELET,

AR BT =T IF v DONNTUEY 2y DI HOWTIL, [Spartan—6 2 7 4 X2l —vay a—P— HAK]
ML TITEEN,

R—bDEREA

R—k4 /4T B 1 ae

CAPTURE H 1 TAP =i hr—5® CAPTURE Hi /)

DRCK o 1 USER 77>y avrdDF —F LU AZ T

RESET H 1 TAP 2 he—ZD Uty MY T

RUNTEST ) 1 TAP 22> hr—7 78 Run Test Ildle A7 —hDEEIZTH —hESNBHNE R
SEL H 1 USER 727747 )

SHIFT H 7 1 TAP =i hr—5 @ SHIFT H /)

TCK ) 1 Ax vy say 7], TAP Zay s ©o~D7 77V 78k,
TDI 5 1 TAP =i hr—5 @ TDI /)

TDO A 1 USER 77> arDF —H AF)

T™S H A 1 TANE—=R BV ), TAP ~O7 77 Uy 7,
UPDATE H 1 TAP 2> b —Z @ UPDATE 7
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UG615 (v12.1) 2010 &£ 4 A 19 H http://japan.xilinx.com 55




& XILINXe

THAVDANFE

AVAR S =gy HeAE
HERR S
CORE Generator™ L w4 —F ARy
~7rdOHPR—hk ]

EARTREE IR 1%

B 24T E T4k | ERER
JTAG_CHAIN R 1.2.3.4 1 TV AVRDA AL A TP R REZR JTAG USER fin 4y
BAaEFEELET,

VHDL 521 (/2 RA T —23Y)

WD 2 DOWEXNFEELLWGEEIFaE—L, = T4 7B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;
-- BSCAN_SPARTAN6: Boundary Scan

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

BSCAN_SPARTAN6_inst : BSCAN_SPARTAN6
generic map (

JTAG_CHAIN => 1 -- Value for USER command. Possible values: (1,2,3 or 4).
)
port map (
CAPTURE => CAPTURE, -- 1-bit CAPTURE output from TAP controller
DRCK => DRCK, -- 1-bit Data register output for USER functions
RESET => RESET, -- 1-bit Reset output for TAP controller
RUNTEST => RUNTEST, -- 1-bit Output signal that gets asserted when TAP controller is in Run Test ldle
-- state.
SEL => SEL, -- 1-bit USER active output
SHIFT => SHIFT, -- 1-bit SHIFT output from TAP controller
TCK => TCK, -- 1-bit Scan Clock output. Fabric connection to TAP Clock pin.
TDI => TDI, -- 1-bit TDI output from TAP controller
TMS => TMS, -- 1-bit Test Mode Select output. Fabric connection to TAP.
UPDATE => UPDATE, -- 1-bit UPDATE output from TAP controller
TDO => TDO -- 1-bit Data input for USER function
):
-- End of BSCAN_SPARTAN6_inst instantiation
Spartan-6 547 51) H4K (HDL A)
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// BSCAN_SPARTAN6: Boundary Scan

// Spartan-6
// Xilinx HDL Libraries Guide,

BSCAN_SPARTANG #(

version 12.1

_JTAG_CHAIN(1) // Value for USER command. Possible values: (1,2,3 or 4).

)
BSCAN_SPARTAN6_inst (

.CAPTURE(CAPTURE), // 1-bit
_DRCK(DRCK), // 1-bit
-RESET(RESET), // 1-bit
_.RUNTEST(RUNTEST), // 1-bit

// stat
_SEL(SEL), // 1-bit
_SHIFT(SHIFT), // 1-bit
_TCK(TCK), // 1-bit
_TDI(TDD), // 1-bit
_TMS(TMS), // 1-bit
-UPDATE(UPDATE), // 1-bit
_TDO(TDO) // 1-bit

)

CAPTURE output from TAP controller

Data register output for USER functions

Reset output for TAP controller

Output signal that gets asserted when TAP controller is in Run Test ldle

USER active output

SHIFT output from TAP controller

Scan Clock output. Fabric connection to TAP Clock pin.
TDI1 output from TAP controller

Test Mode Select output. Fabric connection to TAP.
UPDATE output from TAP controller

Data input for USER function

// End of BSCAN_SPARTANG6_inst instantiation

IR

Spartan—6 FPGA 217 4 ¥ al —3ay 22— — AR

Spartan—6 FPGA 7 —4% 3 —F : DC 8B L OAAL v T Rk
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& XILINXe

BUFG

: Global Clock Buffer
BUFG

Lo

WA0ES £

ME

ZOTHAY ZLAUNE, 77V TUMNRRENAY T 7T, AX a—5 X TR BE ST D010, 7 a— L Edij
VY —ZA~DEFIZEFLET, BUFG X, BE By N Uy horay s A R—TNREDT 7 TORDRKENR YR

vy FyMEHINET,

R—bDEREA

R—r4% BT = HHE
I AT 1 rayy Ny7r i
0] Hy 7 1 rayy NyT7y NS

THALDANAE

AV AR T —ay Bl
HE R e
CORE Generator™ 8L UW 4 —F R
~7udYR—h A

VHDL 83k (/2 RA T —2 7))

WD 2 DOINFELZWG R T —L, =0T 47 4535 ORNTHEV AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BUFG: Global Clock Buffer
- Spartan-6
-— Xilinx HDL Libraries Guide, version 12.1

BUFG_inst : BUFG

port map (
0 => 0, -- 1-bit Clock buffer output
1 => 1 -- 1-bit Clock buffer input
);

-- End of BUFG_inst instantiation
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// BUFG: Global Clock Buffer

// Spartan-6

// Xilinx HDL Libraries Guide, version 12.1
BUFG BUFG_inst (

.0(0), 7/ 1-bit Clock buffer output
(1) 7/ 1-bit Clock buffer input

);
// End of BUFG_inst instantiation

FFHEHR
Spartan-6 FPGA 71w/ VY — A a—H — H AR
Spartan—6 FPGA 5 —X 3 — : DC ##E B L AL F H5 bk
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EIE . FHAY ILAVE £ XILINX:

BUFGCE

: Global Clock Buffer with Clock Enable

CE

I |J/\ o]
BUFGCE

xogad

M=

ZOTHAY ZVAUNE, Iay ) AR—=TNMAFETa— )L Iay s NyT77 T3, O Wk, rays A3 —7 v
(CE) 8 Low GET 2757 47) ®EXIZ 012720 F 3, CE 2 High 127228 T AJTOMED O I & F1,

mER

A% 7
I CE 0
X 0 0
I 1 I

FHELLDANT %

AVAF Y E—ay ]
HE R HELE
CORE Generator™ BL U7 4% —K NGl
~7rdOHPR—k A A]

VHDL 81k (/> RAVP T —23Y)
KD 2 OORESTNIFELLEWVWEEA o — L., T4 T4 B = OB AT E9,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFGCE: Global Clock Buffer with Clock Enable
-— Spartan-6
-— Xilinx HDL Libraries Guide, version 12.1

BUFGCE_inst : BUFGCE

port map (
0 =0, -- 1-bit Clock buffer output
CE => CE, -- 1-bit Clock enable input
1 =1 -- 1-bit Clock buffer input
):

-- End of BUFGCE_inst instantiation

Spartan-6 47 35') HA4K (HDL )
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// BUFGCE: Global Clock Buffer with Clock Enable

// Spartan-6

// Xilinx HDL Libraries Guide, version 12.1

BUFGCE BUFGCE_inst (
.0(0), // 1-bit Clock buffer output
.CE(CE), // 1-bit Clock enable input
RIQ) // 1-bit Clock buffer input

):
// End of BUFGCE_inst instantiation

AR

Spartan—6 FPGA Znuy 7 VYV —2 a—H% — H AR

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

BUFGCE_1

: Global Clock Buffer with Clock Enable and Output State 1

CE
I 9]

BUFGCE_1

PUEEE

ME

TOTFHAy L AUNI, Tuyd AR —TNATETa— )L Jay s Ny 77T, O AR, suy s A Rx—T L
(CE) 2% Low GET 77 47) ®ELEIZ High (1) 12720 E7, CE 2 High 12725 &, I AJIOMED O I AEnET,

MR

AR 4 5

I CE (0]

I 1 I

FHEALDANFE

A RB T Ay i
i e

CORE Generator™ BL 74V —K ARA]

VHDL it (/2 RA T —S3Y)
WD 2 DORESCREFIEL WA T — L, = T4 T4 B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BUFGCE_1: Global Clock Buffer with Clock Enable and Output State 1
-- Spartan-6
-— Xilinx HDL Libraries Guide, version 12.1

BUFGCE_1_inst : BUFGCE_1
port map (

0 =0, -- 1-bit Clock buffer output

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

1 =1 -- 1-bit Clock buffer input
);

-- End of BUFGCE_1_inst instantiation

Spartan-6 47 35') HA4K (HDL )
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// BUFGCE_1: Global Clock Buffer with Clock Enable and Output State 1
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

BUFGCE_1 BUFGCE_1_inst (
.0(0), // 1-bit Clock buffer output
.CE(CE), // 1-bit Clock enable input
RIQ) // 1-bit Clock buffer input

):

// End of BUFGCE_1_inst instantiation

B ER
Spartan—6 FPGA Znuy 7 VYV —2 a—H% — H AR
Spartan—6 FPGA 5 —# > —h : DC ¥t B L OA A F Hi
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& XILINXe

BUFGMUX

: Global Clock MUX Buffer

BUFGMUX

10

o]
1
S

Xx925%

M=

BUFGMUX 12~V F L 7Y Dkt > 7 a— )L 7ayy RXyT77T 2 OO AN r7ay 7 10 BEIOVID) W
MEBIRTEXET, BLZMATI (S) 28 Low DA, 10 DE S0 H /1 (0) 1@ RSN FET, S 2 High DA 11
DIEEN O ITBIRSNET,

BUFGMUX #J T BUFGMUX_1 T, S OENELLIz% 7y 7 380 b D ETIZRFFSND H AT — 3 R
DE4, BUFGMUX IZH J1AT—R28 0 1T, BUFGMUX_L X 1 AT — S 1 ICfREEn£1,

AE : BUFGMUX Tl S MMM A ENBE RO T T 47 Zayy =y (10 £213 1) £T HADORT— 13 FET
IT47 DFEFERFFEINET,

mER
AR Hh
I0 I S 0
10 X 0 10
X I1 1 I1
1 0
X ! 0
R—bkDERER
R—+4% 24T 1] 1 BE
10 AT 1 Jayy 0 N7TJ
I AT 1 Jay7 1 A7)
O H 1 suay7 MUX H
AT 1 raw 7 LI AT]
THAVDARFE
PV Ry Heln
B ol
CORE Generator™ BL U4V —K ol
~7ua@HR—h A
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& XILINXe

AR R 1%

JE i 247 [}

TIAIE

At BA

CLK_SEL_TYPE SCEEA SYNC, ASYNC SYNC

R0y 7 £ 3IERM vy 72 g E L
ij—o

VHDL 83k (/> RA T —2 7))

KD 2 DOELNFELZWG BT —L, =0T 47 4 E 35 ORNTHE AT £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- BUFGMUX: Global Clock MUX Buffer
- Spartan-6
-— Xilinx HDL Libraries Guide, version 12.1

BUFGMUX_inst : BUFGMUX
generic map (

CLK_SEL_TYPE => "SYNC" -- Synchronous or asynchronous clock switchover (SYNC or ASUNC)
)
port map (

0 =>0, -- 1-bit Clock MUX output

10 => 10, -- 1-bit ClockO input

11 => 11, -- 1-bit Clockl input

S =S5 -- 1-bit Clock select input
)

-- End of BUFGMUX_inst instantiation

Verilog i8it (A2 RAZ T —23Y)

// BUFGMUX: Global Clock MUX Buffer
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

BUFGMUX #(

_CLK_SEL_TYPE('SYNC') // Synchronous or asynchronous clock switchover (SYNC or ASUNC)

)
BUFGMUX_inst (

.0(0), // 1-bit Clock MUX output
_10(10), // 1-bit ClockO input
_11(11), /7 1-bit Clockl input

_S(S) // 1-bit Clock select input

);
// End of BUFGMUX_inst instantiation

EX LR
Spartan—-6 FPGA 7uv /7 JY— A o—H — HAK
Spartan—6 FPGA & —# > —h : DC #EB L AL v F Fiih

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

BUFGMUX _1

: Global Clock MUX Buffer with Output State 1

BUFGMUX_1
10
11
S

o

M=

ZDOTFTHALy L AURNT, vV TF LIV OMER > a— L Jay s RNy Ty T 2 OO AN Sruay s 10 BEO
1) OWT RN TEET, BLIMAT (S) 28 Low DA 10 DfE B3 1 (O) IT#IRSILET, S 2 High D
BT I DEED O IBIRESNET,

ZOFW AL L AR BUFGMUX Tid, S DENEL LIz #7ay B3 IV b AT S NS 1 A7 —Mn
H720E4, BUFGMUX [ZH /12T —F28 0 12, BUFGMUX_1 13 AT — 2 1 IR SN E1,

IR
AR H A
I0 I1 S 0
10 X 0 10
X I1 1 I1
X 1 1
X | 1
THALDANE®
A AH T = ay -
Ei i1
CORE Generator™ BX Uy 4% —K NGl
~7udHR—h A

VHDL 81k (/1 REVP T —23Y)
WD 2 DOORELDFAELZWGEEIZaE— L, =T 4T 4B S ORNIAEHTET,

Library UNISIM;
use UNISIM.vcomponents.all;

Spartan-6 47 35') HA4K (HDL )
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& XILINXs E3E: THA

-- BUFGMUX_1: Global Clock MUX Buffer
-— Spartan-6
-— Xilinx HDL Libraries Guide, version 12.1

BUFGMUX_1_inst : BUFGMUX_1
generic map (

CLK_SEL_TYPE => "SYNC" -- Synchronous or asynchronous clock switchover (SYNC or ASUNC)
)
port map (

0 =>0, -- 1-bit Clock MUX output

10 => 10, -- 1-bit ClockO input

11 => 11, -- 1-bit Clockl input

S =S -- 1-bit Clock select input
);

-- End of BUFGMUX_1 inst instantiation

Verilog 581t (A2 RE2 T —23Y)

// BUFGMUX_1: Global Clock MUX Buffer
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

BUFGMUX_1 #(
.CLK_SEL_TYPE(''SYNC'™) // Synchronous or asynchronous clock switchover (SYNC or ASUNC)

)
BUFGMUX_1_inst (

.0(0), // 1-bit Clock MUX output
_10(10), // 1-bit ClockO input
_11(11), // 1-bit Clockl input

.S(S) // 1-bit Clock select input

);

// End of BUFGMUX_1_inst instantiation

5 TR ¥R
Spartan—6 FPGA Znw 7 VYV —2Z a—H#— H AR
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EIE . FHAY ILAVE £ XILINX:

BUFGP

: Primary Global Buffer for Driving Clocks
BUFGP

—>—

WA0ES £

M=E

ZOTHAY TV AVNIT TA<Y 7 a—r30 Ny T 7 THY, FPGA THRAANTZ 7 TV RO ay 7 £
G 520 T 57D EASET, Zhid BUFG ZBi#) 92 IBUFG LRI T,

OV AVNAFERTLE, a7 40Xy 7L adyy Tuy s (CLB) BLWR /O Zavy s (10B) dray s Il B
TIRATE NI CLB ANITIFHIRETT 78 ATEET, BUFGP ~D A JJiZ, HH 10B 2260 At S
F9, WG L COTVAUNIFICZay ) EUATEET VB ATEDIINC > TET, 72720, BUFGP BT /34
ADE DTy IR E SN TWANIIE ST, F3, Gl, C3. CLELDOWTFNM 1 DIZLNT 7 EATEER A, HLER
EUNCHEBETANOEET 7 BATE WA PAR THIO CLB Zil L TRE SR ELIL, —KEREFEHL TED
n—R B NIT VB ALET,

FHEALDANF %

Ay AB T ay -
£ st

CORE Generator™ BX U 4% —K NG

~7uadHR—h RA]

EER N

Spartan—6 FPGA D& ¥} (—W— IAFRBIL T =X —h)
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£ XILINX: BIE . FTHAY TLAVE

BUFH

: Clock buffer for a single clocking region
BUFH
— 1 oL—

ME

AVAR Y 2—2a T HCLK Z7ay s NyT 7 V) —R& 45720 OREEZ R LFd, ZoaR—3 M
FEICTHETAINENDY, TR EB BN LERTZD  TRARVA a—F —[[F T, ZOarR—R D3
X, [Spartan®-6 FPGA /7wy VY — A o—H— H AR (UG382) &ML TL7ZEV,

R—bDEREA

R—+4% 247 3 T BE
: A 1 A2
© i 1 sy
FHAL DN T
AVRB YT =gy B
L R A]
CORE Generator™ BL 74V —K ARA]
< 7aDYR—k ]

VHDL g2k ([ RAVI T—3Y)

WD 2 SOOI PFIELRWEGE AT — L, =T 47 4B S ORI T £ 9,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFH: HROW Clock Buffer for a Single Clocking Region

-- Spartan-6

-— Xilinx HDL Libraries Guide, version 12.1

BUFH_inst : BUFH

port map (
0 => 0, -- 1-bit Clock Output
1 => 1 -- 1-bit Clock Input
);

-- End of BUFH_inst instantiation
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EIE . FHAY ILAVE £ XILINX:

Verilog ik (1 RAV I IT—23Y)
// BUFH: HROW Clock Buffer for a Single Clocking Region

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

BUFH BUFH_inst (

.0(0), // 1-bit Clock Output
-1(1) /7 1-bit Clock Input

)
// End of BUFH_inst instantiation

s HIEHR

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

BUFIO2

: Dual Clock Buffer and Strobe Pulse
BUFIO2

— DIVCLK }——

IOCLK |——

SERDESSTROBE |——

W=

ZOFVIFT 47 TIiE, R /0 VY —Z (ISERDES2. OSERDES2) BLOREEH T A7 77y 7 VY — A% ZAF 2 — /K
VW BUFG 20 L CBREN T ATOICHE T84 7F v V—AD @ /0 7ayy V) — RS LET, ZoarF—
K hOE A FIEOFEMIL, [Spartan—6 FPGA 71ty VY — A —H%— HAK] (UG382) &ML TLEEW,

R—rDERHA

R—hr4 24T i % gE

DIVCLK H A 1 SEENT sy 7T

I ATJ 1 suay 7 AN

IOCLK i 1 suay 7t

SERDESSTROBE i 1 177 SERDES Aw—= (ISERDES/OSERDES (Z#4#5%)
THALDANAE

AVAR v E—ay nJ

He i A

CORE Generator™ 38 X O —R AH

~ 7D R—k AT

EAARTRE S

B 247 & TI4ILk | EREA

DIVIDE 10 %% 1,2,3.4,5.6.,7.8 1 DIVCLK 47 )&
DIVIDE_BYPASS 7 — L% | TRUE, FALSE TRUE ZSTEENE D 23 A 7S A
LINVERT 7 — 8% | FALSE, TRUE FALSE sy O
USE_DOUBLER 7 — A% | FALSE, TRUE FALSE X7 Z— RO H
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EIE . FHAY ILAVE £ XILINX:

VHDL &Rk (/2 RAVS T —23Y)

WD 2 OOEXNFAELIRW GBI —L, 2T AT 4 EE ORI £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFI02: 1/0 Clock Buffer

-— Spartan-6

-— Xilinx HDL Libraries Guide, version 12.1

BUFI102_inst : BUFI02
generic map (

DIVIDE => 1, -- DIVCLK divider (1-8)
DIVIDE_BYPASS => TRUE, -- Bypass the divider circuitry (TRUE/FALSE)
1_INVERT => FALSE, -- Invert clock (TRUE/FALSE)
USE_DOUBLER => FALSE -- Use doubler circuitry (TRUE/FALSE)
port map (
DIVCLK => DIVCLK, -- 1-bit Divided clock output
10CLK => 10CLK, -- 1-bit 1/0 output clock
SERDESSTROBE => SERDESSTROBE, -- 1-bit Output SERDES strobe (connect to ISERDES/OSERDES)
1 =1 -- 1-bit Clock input (connect to IBUFG)

);

-- End of BUFIO2_inst instantiation

Verilog 581t (A2 RB2 LT —23Y)

// BUFI02: 1/0 Clock Buffer
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

BUF102 #(
_DIVIDE(1), // DIVCLK divider (1-8)
-DIVIDE_BYPASS("'TRUE'"), // Bypass the divider circuitry (TRUE/FALSE)
- I_INVERT("FALSE"™), // Invert clock (TRUE/FALSE)

_USE_DOUBLER("'FALSE'™)  // Use doubler circuitry (TRUE/FALSE)

)
BUF102_inst (

_DIVCLK(DIVCLK), // 1-bit Divided clock output

- 10CLK(10CLK), // 1-bit 1/0 output clock

- SERDESSTROBE(SERDESSTROBE), // 1-bit Output SERDES strobe (connect to ISERDES/OSERDES)
1D // 1-bit Clock input (connect to IBUFG)

);

// End of BUFIO2_inst instantiation

5F M IE ¥R
Spartan—6 FPGA Zuw 7 VYV —Z o —H#— H AR
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£ XILINX: BIE . FTHAY TLAVE

BUFIO2_2CLK

: Dual Clock Buffer and Strobe Pulse with Differential Input
BUFIO2_2CLK

— | DIVCLK |—

IOCLK |——

— B SERDESSTROBE |——

M=E

BUFIO2_2CLK TiZ. [FH] /0 VY — A (ISERDES2, OSERDES2) BL U E T A7 77 Vv VY — A% ZAF 2 — 3/ &
VW BUFG 2N L CEREN T AT-DICE A TAT 7Fo 7 V—2ADOE K /0 7ay s V) —2RE MG LET, ZoarR—
Fo b 7 iEO ML, [Spartan—6 FPGA 71y 7 VY — X o—H— H AR ] (UG382) &ML TLZEW,

FHAVDANS &

AVAB = |
HE 7 g
CORE Generator™ 33X\ 44—k Al
~7a@¥R—h PN
EF L
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Spartan-6 FPGA 5 —# < —k : DC B L OA A~ F Kk

Spartan-6 547 3!) 74K (HDL F)
UG615 (v12.1) 2010 &£ 4 A 19 H http://japan.xilinx.com 73



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:

BUFIO2FB

: Feedback Clock Buffer.
BUFIO2FB
— 1 oL—

W=

IOV ANIEMA Ny T 7T FOBIEIIE#ESHT 50TV BUFIO2 &—F L TWET, ZOREAIT ST
5 BUFIO2 1%, DLL F£721% PLL 2 3527 40— R A\ 7O ZHEINZHEE TE AT —R N7 /XA
THEHINET,

R—rDERHA

R—r% /LT & e gE

[ AN 1 ANT A=K7 Jayy

0 7 1 HH7 4—R 392 Z2ay2 (DCM/PLL ®
74—y 7 AN HEL)

FHEALDAN
AVAB v T—ay T
i A
CORE Generator™ B L O\ 4 —FK ]
~7aOHR—h AH]

ERAATRER R
B 547 fi8 FoHb | 58

DIVIDE_BYPASS 7 — AR TRUE. FALSE TRUE INA 2SS RS (TRUE/FALSE), AT 540
TU% BUFIO2 ERIUEICER E,
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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;

-- BUFIO2FB: DCM/PLL Feedback Clock Buffer
-— Spartan-6
-— Xilinx HDL Libraries Guide, version 12.1

BUFIO2FB_inst : BUFIO2FB
generic map (

DIVIDE_BYPASS => TRUE -- Bypass Divider (TRUE/FALSE) Set the same as associated BUFI102
)

port map (
0 => 0, -- 1-bit Output feedback clock (connect to feedback input of DCM/PLL)
1 => 1 -- 1-bit Feedback clock input

)
-- End of BUFIO2FB_inst instantiation

Verilog i1t ([ RE2 T —3Y)

// BUFIO2FB: DCM/PLL Feedback Clock Buffer
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

BUFI02FB #(
_DIVIDE_BYPASS("'TRUE'") // Bypass Divider (TRUE/FALSE) Set the same as associated BUFI102

%UFIOZFB_inst (
.0(0), // 1-bi
(D /7 1-bi

);

// End of BUFIO2FB_inst instantiation

Output feedback clock (connect to feedback input of DCM/PLL)
Feedback clock input

~+ +

& M 1E R
Spartan—6 FPGA 7wy 7 VYV —2 a—H#— H AR
Spartan—-6 FPGA & —% > —h : DC ¥iE B I OAAL v F Ftk
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& XILINXe

BUFPLL
: PLL Buffer
BUFPLL
—1GCLK IOCLK ——
—LOCKED LOCK |—

—PLLIN SERDESSTROBE |——

X11985

ME

PLL 2R —RMpbruay 2 N HaSn5 1/0 7uy s Ny T77Td,

R—bDEREA

R—k4 BA4T B 1t ae

GCLK AT 1 BUFG 7y 7 A1)
IOCLK H 1 ) 1/0 zays

LOCK H 1 F#{bEh7z LOCK H /)
LOCKED A 1 PLL 2>50 LOCKED AJj
PLLIN AT 1 PLL 2»b0D27vay 7 AT
SERDESSTROBE HH 1 SERDES Ah—=" (ISERDES/OSERDES (Z##f6¢)
THAODANFE

A VAR =g Al

£y A \f
CORE Generator™ BX Uy 4% —K AH]
< 7Y R —h gl

AR R 1%

B 24T & T4k | EREA
DIVIDE B 1.2,3,4,5,6,7.8 1 DIVCLK 47J& (1 ~ 8)
ENABLE_SYNC 7 — AR S TRUE. FALSE TRUE PLL & GCLK o R% A % —7
(TRUE/FALSE)
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& XILINXs E3E: THA

VHDL fEift ({2 RA2 L T—23Y)

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

use UNISIM.vcomponents.all;

-- BUFPLL: High-speed 1/0 PLL clock buffer

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

BUFPLL_inst : BUFPLL
generic map (

DIVIDE => 1, -- DIVCLK divider (1-8)
ENABLE_SYNC => TRUE -- Enable synchrnonization between PLL and GCLK (TRUE/FALSE)
)
port map (
10CLK => 10CLK, -- 1-bit Output 1/0 clock
LOCK => LOCK, -- 1-bit Synchronized LOCK output
SERDESSTROBE => SERDESSTROBE, -- 1-bit Output SERDES strobe (connect to ISERDES/OSERDES)
GCLK => GCLK, -- 1-bit BUFG clock input
LOCKED => LOCKED, -- 1-bit LOCKED input from PLL
PLLIN => PLLIN -- 1-bit Clock input from PLL

);

-- End of BUFPLL_inst instantiation

Verilog 581t (A2 RA2 LT —23Y)

// BUFPLL: High-speed 1/0 PLL clock buffer
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

BUFPLL #(
_DIVIDE(1), // DIVCLK divider (1-8)
-ENABLE_SYNC("'TRUE') // Enable synchrnonization between PLL and GCLK (TRUE/FALSE)

)
BUFPLL_inst (

- 10CLK(10CLK), // 1-bit Output 1/0 clock

.LOCK(LOCK), // 1-bit Synchronized LOCK output

- SERDESSTROBE(SERDESSTROBE), // 1-bit Output SERDES strobe (connect to ISERDES/OSERDES)
.GCLK(GCLK), // 1-bit BUFG clock input

-LOCKED(LOCKED), // 1-bit LOCKED input from PLL

_PLLINCPLLIN) // 1-bit Clock input from PLL

);

// End of BUFPLL_inst instantiation

5F HIE ¥R
Spartan—6 FPGA Zuw 7 VYV —Z o —H#— H AR
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& XILINXe

BUFPLL_MCB

: PLL Buffer for the Memory Controller Block
BUFPLL_MCB
— PLLINO IOCLKO |—

IOCLK1 |——
SERDESSTROBEO |——
——] PLLINT  SERDESSTROBE1 |——

M=

ZDOTHAY T AUMI, AT A2 —T A A% AL T IVA T 572812 MIG (Memory Interface Generator) =
7 TMCB 7 ryZbfilaa b TERSLE T, MIG DM TOMEAIZ IR — S TWEE A,

EER N

AV TAREY AL =T 2 A A V2R —HF MIG) 2—H— HAF

Spartan-6 FPGA 7wy VY —A a—H%— JAF

Spartan—6 FPGA 5 —X > — : DC ##E B L AL v F H5
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& XILINXe

CARRY4

: Fast Carry Logic with Look Ahead

CARRY4

CO3)
SE puxcy
0 1
D(3:0) b o)

CO(3:0)

0(3)

UxCY

XORCY

coq1)

S5(3:0)

0(2)

w

(2) M

Q 1
Di2)
=

D(1)

St Muxcvl

XORCY

CO{0)

w

D(0)

5O muxcy
0 1

BB

XORCY

0O(3:0)

0(0)

CYINIT [ ]

XORCY

Slice Carry Logic

=}

M=E

oaaT

DT YA TLAVME, AT ADFEHRF v — 0w/ TT, FxU— Fo—02F MUX BEO XOR BRFENE
NAEEENTHET, 2HHD MUX BEIO XORIIESIZEM 27 7o 7 ar BB T H72012, BEHEGREZ L
TATAZNDZEDMDOEY 7 (LUT) ITHEHESIVET, Ml — vy 70 INREER, Ao s N
IR OB T 7o ar ORI A BIEDay L —% TRLA Fa—& aYvys7 7 —hk (AND, OR, XOR
) REOFofmoulyy 77 s a R TEET,

R— kD58

R—+4& L B 31

O H) 4 FyU— Fx—2 XOR DBEH DT —HH 7]
CoO ) 4 FrV)— Fx—rOHKEOFYI—HT)

DI AT 4 FxU— MUX OF —4 AF)

S AT 4 Fx— MUX OELZMAS

CYINIT AS 1 U —HIHEAT

Cl AT 1 Fyl— AT —RNAT

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

UG615 (v12.1) 2010 £ 4 A 19 B

http://japan.xilinx.com 79




EIE . FHAY ILAVE £ XILINX:

THAVDANFE

AARR S T—ay 0l
£ HesE

CORE Generator™ BX U 4% —K NG

~7udHR—h ]

VHDL gk ([ RAVI T—3Y)

WD 2 OOWELNFAELRN SR =L, =T AT A E S ORI AT £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- CARRY4: Fast Carry Logic Component

-— Spartan-6

-— Xilinx HDL Libraries Guide, version 12.1

CARRY4_inst : CARRY4

port map (
Co => Co, -- 4-bit carry out
0 =0, -- 4-bit carry chain XOR data out
Cl => CI, -- 1-bit carry cascade input
CYINIT => CYINIT, -- 1-bit carry initialization
DI => DI, -- 4-bit carry-MUX data in
S =S5 -- 4-bit carry-MUX select input
):

-- End of CARRY4_inst instantiation

. —" -, ~ ~
Verilog i8ilk ([ RAV L T—3Y)
// CARRY4: Fast Carry Logic Component
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

CARRY4 CARRY4_inst (

.C0(CO), // 4-bit carry out

.0(0), // 4-bit carry chain XOR data out
_CI(Ch), // 1-bit carry cascade input
.CYINIT(CYINIT), // 1-bit carry initialization
_DI(DI), // 4-bit carry-MUX data in

.S(S) // 4-bit carry-MUX select input

);
// End of CARRY4_inst instantiation

5 MR 1R ¥R
Spartan—6 FPGA 2 74 Xx 7 )L uPvy s Juay ) a—%— JAR
Spartan—-6 FPGA & —% > —h : DC ¥iEB I OAA v F Fk
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£ XILINX: BIE . FTHAY TLAVE

CFGLUTS

: 5-input Dynamically Reconfigurable Look-Up Table (LUT)

=

CFGLUTS

[F1%]

(=1
@

1]

C
CE

=]

CDOo

I Aftributes I
I INIT=00000000 I

|

I
=

C
5-Input Reconfigurable LUT

X10938

M=E

ZOTFHA L AUNE, T AALDE AT I Var I 4Xal—aNalferr 5 A7y 5—T )b
(LUT) T, FIEOEEFRIZ LUT OuaYyr 7y rivarzBETEEd, CDIEVEMHTE, Z7ayZIZ/ABILT
HLUW INIT ERS U T IS 7 RSN, aPyy Ty riary WERSHEY, 06 tH A TlE, LUT IZHAHIAEN
7ZHIED INIT HEBIIERIRINTWVA 10 ~ 14 DA IS Talyy 7y riarynNEgEnEd, +7
Tar T o5 ik 06 HAEERALT, RCANEXETL4 AN 7700 a% 2 DERRT 20, £72135 A )
Ty var 1 DEED 5 ANuly OV T ey N T 54 AN T ar BERTEET (TOXREZSZR),
ZOZVL AN, 1 DDATARAZEEND 6 A LUT 4 HOIYED 1 DR EENET,

TDOTL AN A — R T 55 1T, CDO BV 2R DL A D CDI BT+ 52T 1 DO UT L
Fx—rOFT —% (LUT T&I2 32 YN THED LV AV MNar 74X ol —a TEET,

R—bDEREA

R—kr£ AR & 1 Ae

06 A 1 5 A LUT H

05 A 1 4 ANF3 LUT A

0, 11,12,13. 14 | AH 1 LUT Ay

CDO i 1 Var 74X al—ay T—HOAAr—RMT) (K7 varTHEED LUT
@ CDI ANz HE#E)
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EIE . FHAY ILAVE £ XILINX:

_\\'U:'f./ DANB 77_ I£

AVARB Y E—ay He s
HER A]
CORE Generator™ L w4 —FR R
~7udHFR—h R

CLK AzEVar 74Xzl —vay 574G T250IMER 727007 V—R TR LET,
CDI ANxEYVay 74X al—ay F—2DY) — A ZERELET,

CE¥ Z LUT OV 7 4¥a L—1ar a2 A 32— NVERIETAAT—T ST BICid, 77T 47 High ®
oYy ZIZERLET,

4 ~10 2ROV —AANICERLET, ulyy 77 rvarid, 06 BIW 05 O HENET,
TV AN A — R T AEA 1L, CDO B 2D L A RO CDI BV AC#E i +522 T 1 DD UT
I F =2 DF =B THEBOTL A N3y 7 4 Fal —ar TEET,

INIT B2 DT VA U AVMIGREL T LUT ofiiay vy 777 av R ETHLERHVET, HlL
WINIT 1L, F=— &8 EN5 LUT IZ 32 BT DU 7 hESEAZET, BIEOEF P WO THHAIATZENT
TET, 06 BLWN 05 OHMEIE, FHrLv> 32 B>k INIT B2 LUT | )\ﬁéhéi“(ﬁffﬁbiﬁ‘ LUT oy
7 T rianid, L INIT B LUT IV 7 ha b EXIT Bk LE T, 213 MSB (INIT[31]) 72> JIEIZ LSB
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01110 INIT[14] INIT[14]
00001 INIT[1] INIT[1]
00000 INIT[0] INIT[0]

72L& %13 INIT fli23 FFFF8000 DA%, kiR AR L ET .
06 =14 £721% (13,12, 11, BL10)
05=13.12. 11, BEXI0

ANNEHEFTDHINEREITIRZRD 2 50D 4 AJ) LUT ELCTEHTICE. BIEEOMmBEEE 1 ICLET, INIT[31:16]
23 06 H I OFFLEIZ . INIT [15:0] OfEL 05 H A O FHEMEICE S E T,

ERARELE
B BALT & TI4ILE ERER
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& XILINXs EIE: THAY ILAVE
VHDL &Rk (/2 RAVS T —23Y)
KD 2 DOWLPFAELRNGEITAE =L, =V T T4 E 5 ORI £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- CFGLUT5: Reconfigurable 5-input LUT
-— Spartan-6
-- Xilinx HDL Libraries Guide, version 12.1
CFGLUT5_inst : CFGLUT5
generic map (
INT => X"00000000"")
port map (
CDO => CDO, -- Reconfiguration cascade output
05 => 05, -- 4-LUT output
06 => 06, -- 5-LUT output
CDI => CDI, -- Reconfiguration data input
CE => CE, -- Reconfiguration enable input
CLK => CLK, -- Clock input
10 => 10, -- Logic data input
11 => 11, -- Logic data input
12 => 12, -- Logic data input
13 => 13, -- Logic data input
14 => 14 -- Logic data input
):
-- End of CFGLUT5_inst instantiation
. —" -, ~ ~
Verilog 8k ([ RA2 T —3Y)
// CFGLUT5: Reconfigurable 5-input LUT
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1
CFGLUTS #(
- INIT(327h00000000) // Specify initial LUT contents
) CFGLUT5_inst (
.CDO(CDO), // Reconfiguration cascade output
.05(05), // 4-LUT output
.06(06), // 5-LUT output
_.CDI(CDIl), // Reconfiguration data input
.CE(CE), // Reconfiguration enable input
_.CLK(CLK), // Clock input
-10(10), // Logic data input
11(11), // Logic data input
_12(12), // Logic data input
-13(13), // Logic data input
_14(14) // Logic data input
):
// End of CFGLUT5_inst instantiation
£ =
2 H1F #R
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& XILINXe

DCM_CLKGEN

: Digital Clock

Manager.

DCM_CLKGEN
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CLKIN A1kbiizbxn 2y 7oL E2HE £+, 2T,
DCM N7V — o =07 ([ZF—RFESNET,

LOCKED

i

DCM O EMED HEfH N 52 T LTV B ZE 3 R H 7,
0: DCM 7uvy 7 R Eh<T7,
1: DCM TEIEEHATE TLTWET,

1 230 1272%&& : DCM T LOCK 23kiv, DCM 23Ut v b
ShEd,

PROGCLK

AT

MBI ERIEIDVar 7 F¥alb—varnruavyi A7

84
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R—h% S84 2 Hte
PROGDATA A DCM @ M () BLOY/E7213 D (08) BEoE s 70/ —
HEMHETHIT N T—H AN T), ZDAIIE, PROGCLK A )
RIS EAMLERHVET,
PROGDONE H M FEZIEDEOHE I I FNIELLE T LI ea T T
747 High
PROGEN AN M/D EZ B 70l 545 77747 High DAF—T VAT, 2D
A%, PROGCLK A NIZAMEELLENHDET,
RST A DCM [AI¥ %+t L E3, RST 151X, 727+~ High ®IE[H
HYEYRTT, RSTIEBZT Y —hT25L, +XTD DCM H 7
(LOCKED {55, A7 —4# A5 5, hhrvv ) in V—R ray /o 4
P A7V LINIC Low 12720 Fd, Vo MIFERIITH LD, T47
PRI T a7 DB DT AT IVPNEN LRI oT20, Ta—
TA YATIVBRERINTZD, 70y VB OAF 2 — PS5 A ReME
BHVET, 20D, FALARERYAL T4 2L —arT5EE
EAT A WA BT 285613, RST U & T 20BN HY
T, RSTIEH&ET 4TV —rT5L, IRD CLKIN VA7 R T
say ka7 IREBICT 57 e 2NBEELET, DCM AUty g
WZIELS By 7 SNb L0112 T 5121, CLKIN 5 503 Mfiika i, 3 7ay
I FAINVE ELETHETRST R HET AT H—hL TRILED
HVET, EOTVFATH, 7avIBNLEETHET DCM Uk vh
AR T AL ERHVET, a7 4F 2l —a2Tld, GWE 23
FRENDETDCM T HBIRICY By MRBBICIRFFSNE T, GSR
fRkREnzexlcrany s REEL TR, a7 4Fal—igy
#%IZ DCM ZVEey M 20 EITHVER A,
STATUS[2:1] ) gy AT —H A F
STATUS[1] : CLKIN ®4% Ik
STATUS[2] : CLKFX ¥£721% CLKFX180 M5 11
THAVDANFE
AVAR Y T—gy aJ
i) A A]
CORE Generator™ B N7 4 —K HE: L
~7rdOHPR—h NG
ERATELE M
B BT {[E] FI4ILE E
CLKFX_DIVIDE LT 1 ~ 256 1 ZOMEEANTIE BB LY
CLKFX MULTIPLY DB A4
T, CLKFX X T CLKFX180 ™
H R B E S ET,
CLKFXDV_DIVIDE A 2.4, 8,16, 32 2 CLKFXDV Oy iz ELET,
CLKFX_MD_MAX 3 EAre R | 0.000 ~ 0.000 DCM_CLKGEN #2545t M 3L D
/NS 256.000 ECHEHTDEE, AXT 47 Z A
CUREHTHIZER TS M & D O
KEEEZREELET,
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BiE 24T E FI4ILE E
CLKFX MULTIPLY B 2 ~ 256 4 ZOfEENTIE B L
CLKFX_DIVIDE Ozl &8
T, CLKFX XU CLKFX180 »
TR RESNET,
CLKIN_PERIOD pa==l 0 B vk “10.0” CLKFX/CLKFX180 /1D 7=z
DCM OFFEEMBIL oy 712D
B &2 EHE T A5y —
A zay/OEBEEELET,
DFS_BANDWIDTH el OPTIMIZED . OPTIMIZED Frv A EE.BE PV 1251
HIGH, % DCM O B J BB U N ig 4 1
LOW ELET,
PROG_MD_BANDWIDTH | <z OPTIMIZED., OPTIMIZED MBIOD DT s /A
HIGH, \Z%9"2% DCM O J& B i SR
LOW BEHEELET,
SPREAD_SPECTRUM Pl NONE, CENTER_ NONE AT R R — S S —
RN REARELET, MEHSy L%
CENTER_HIGH._ 3 o
SPREAD . FH DL, @Y 1P &4 A
VIDEO_LINK_MO, TOHMLERHET,
VIDEO_LINK M1,
VIDEO_LINK_M2 EANRY NT LYEHL
(CENTER_LOW_SPREAD
CENTER_HIGH_SPREAD) ¥7/-13V 7k
AT 8T LPEE (VIDEO_LINK MO,
VIDEO_LINK M1, VIDEO_LINK ) ©
ERENET, VTN 2T T AL
BUX, V7R AT R T APEEY 7 7L
VATV DSBS
gb@iﬁ—o
STARTUP_WAIT 7 — A K FALSE. TRUE FALSE gL 74X ol —3i g2 DONE £5-%
DCM LOCKED 1§ %523 High (Z272%
FTESEFET,
VHDL Bt (/> RE2 T —23Y)

WD 2 DOWEXNFEELLWGEEIFaE—L, = T4 7 4B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;
-- DCM_CLKGEN: Frequency Aligned Digital Clock Manager

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

DCM_CLKGEN_inst :
generic map (

DCM_CLKGEN

CLKFXDV_DIVIDE => 2, -

CLKFX_DIVIDE => 1,
CLKFX_MD_MAX => 0.0,
CLKFX_MULTIPLY => 4,
CLKIN_PERIOD => 0.0,
SPREAD_SPECTRUM => *'N
STARTUP_WAIT => FALSE

CLKFXDV divide value (2, 4, 8, 16, 32)

Divide value - D - (1-256)

Specify maximum M/D ratio for timing anlysis

Multiply value - M - (2-256)

Input clock period specified in nS

Spread Spectrum mode "NONE"™, "CENTER_LOW_SPREAD" or "CENTER_HIGH_SPREAD"
Delay config DONE until DCM LOCKED (TRUE/FALSE)

ONE™, --

)
port map (
CLKFX => CLKFX, -- 1-bit Generated clock output
CLKFX180 => CLKFX180, -- 1-bit Generated clock output 180 degree out of phase from CLKFX.
Spartan-6 547 3!) HA4FK (HDL H)
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CLKFXDV => CLKFXDV, --
LOCKED => LOCKED, -
PROGDONE => PROGDONE, --
STATUS => STATUS, -
CLKIN => CLKIN, -
FREEZEDCM => FREEZEDCM, --
PROGCLK => PROGCLK, --
PROGDATA => PROGDATA, -
PROGEN => PROGEN, -
RST => RST -

):
-- End of DCM_CLKGEN_inst instantiation

Divided clock output

Locked output

Active high output to indicate the successful re-programming
DCM status

Input clock

Prevents frequency adjustments to input clock

Clock input for M/D reconfiguration

Serial data input for M/D reconfiguration

Active high program enable

Reset input pin

RPRRRPRRRNRRR
I
-

|
[e)ieieieoneooe oy
[l e N e e B B o

. —" -, ~ ~
Verilog 58k (A RAV L T—3Y)
// DCM_CLKGEN: Frequency Aligned Digital Clock Manager
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

DCM_CLKGEN #(

_CLKFXDV_DIVIDE(2), // CLKFXDV divide value (2, 4, 8, 16, 32)
.CLKFX_DIVIDE(1), // Divide value - D - (1-256)
.CLKFX_MD_MAX(0.0), // Specify maximum M/D ratio for timing anlysis
_.CLKFX_MULTIPLY(4), // Multiply value - M - (2-256)
-CLKIN_PERIOD(0.0), // Input clock period specified in nS

_SPREAD_SPECTRUM(*'NONE'), /7 Spread Spectrum mode "NONE', "CENTER_LOW_SPREAD" or "CENTER_HIGH_SPREAD"
.STARTUP_WAIT("FALSE") = // Delay config DONE until DCM LOCKED (TRUE/FALSE)

)
DCM_CLKGEN_inst (

-CLKFX(CLKFX), // 1-bit Generated clock output

-.CLKFX180(CLKFX180), // 1-bit Generated clock output 180 degree out of phase from CLKFX.
. CLKFXDV(CLKFXDV), // 1-bit Divided clock output

-LOCKED(LOCKED), // 1-bit Locked output

. PROGDONE (PROGDONE) , // 1-bit Active high output to indicate the successful re-programming
-STATUS(STATUS), // 2-bit DCM status

.CLKIN(CLKIN), // 1-bit Input clock

_FREEZEDCM(FREEZEDCM), // 1-bit Prevents frequency adjustments to input clock
.PROGCLK(PROGCLK), // 1-bit Clock input for M/D reconfiguration

_-PROGDATA(PROGDATA), // 1-bit Serial data input for M/D reconfiguration

-PROGEN(PROGEN) , // 1-bit Active high program enable

-RST(RST) // 1-bit Reset input pin

)
// End of DCM_CLKGEN_inst instantiation

EX LR
Spartan—-6 FPGA 7uv /7 JY— A o—H — HAK
Spartan—6 FPGA & —% > —h : DC ¥iEB I OAAL v F Fik
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DCM_SP

: Digital Clock Manager

cuan | DCM_SP | ciko
CLKFB | CLK90
DSSEN | i | CLK180
O | CLK270
| CLK2X
| CLK2x180
| CLKDV
| CLKFX
| CLKFX180
RST] | LOCKED
STATUS[7:0]
==
PSINCDEC |
PSEN|
PSCLK |\ | PSDONE
XID4G4
S

TOTFHAY TUAUNT. SEXFREER R T-TUXN Iy < 32—y T, yavZiEiEay s v—7 (DLL).
FOBV R A (DFS), TN 7R (DPS) SV - A A FUAL N TEET, DCMSP 1Z. FvF
TEIOAT7F oI Nb0 sy 7B EERLLTIEY, T —4 ST Fyrn LT A0l /ay I EES TN,

BB BRI ELGA R EIERTT,
R—b @D ERBA

e AT B 1B

CLKDV Hi 77 1 CLKDV_DIVIDE &M CHiltilZ 54y 8 7 vv 2 H 73, CLKDV_DIVIDE J&
P T*%;&tu%mﬁﬁ) RESHTWRWVERY, CLKDV 1 DF 2—F 4 %
AT 50% 1272 £,

CLKFB AN 1 DCM ~D vy 74—R w7 AN Jj, DFS i), CLKFX, 7213
CLKFX180 A AZ L R7 oy TEHEN2VERY 74~—F‘/\‘\y7]\7375§ﬂz\
T4, CLKFB A%, DCM @ CLKO F7-1% CLK2X H /126 itk
Z 1T U T CLK_FEEDBACK # 1X F£721% 2X _.ﬂﬁféz\ﬁz)%bi
3, NONE |Z3%E T D&, CLKFB 13 ST Low I[ICIRFFTDMLEN S
NET, 74—F w7 RAUMIE, NEVETZ ISR Tray 7 5fd o b
U= IBIMENDBIEN G ENTHLOREBNTT,

CLKFX H 77 1 CLKFX_MULTIPLY &£ CLKFX_DIVIDE @ CHIfHS DR 7oy 2
M. 7a—74 B2 VTHIT 50% T, (LHBRARERL A1, 7
w7 74—RKA_y 7L RETY,

CLKFX180 o 1 180 FEAZAH DY 7RSI TV D[R =y 7 H17) CLKEX (CLKFX O[5
N—=aY), Ta—T4 P A7VITEIZ 50% T, MAHBEGRSIARERGA
. 74—y L—FERETT,

CLKIN AT 1 DCM ~D2ay 7 AH), HICLET, CLKIN JHEEB LUy 285 —
A2 —NMIRISN TV DHHNTHLILERHVET,

CLKO H D 1 NAHSZRH 0 O (CAIA T 7 RER TVWRW) CLKIN &[E U A %K,
Spartan®-6 FPGA TIXT =—7 4 A Z/LH 50% (2725 )i shn
¥4, CLK_FEEDBACK 1% CLKO D A¥ 2 —% 3%+ 215C IX £/-

W 2X ACHETDOIVLENRHET,
Spartan-6 547 51) H4K (HDL A)
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R—h4

"84T

HaE

CLK2X

)

PEARS TR 0 D (NFERT T RENTWARWY) 2 fF0 Bk E 7oy 7,
CLK2X I DF 2—F 44— H A7V 1L H 2 50% T, DLL #ERED 71—
R 27 ) — 2|2 CLKO £721% CLK2X DWW S EE T,

CLK2X180

)

PEART 7R3 180 O (NLFRAS Y 7 RS TR 2 (EDJE W E /vy 7 H
$1, CLK2X18 H A1 DT 2—TF 44— P A7 NILH I 50% T,

CLK90

anpy)

90 F£ (1/4 A (LA 7 RS CWA CLKIN E[RICE M #K, Spartan®-6
FPGA TIET 22—+ A7 50% (/2D EHICFHEEINnNE T,

CLK180

)

180 J& (1/2 JAH) MrAH L 7 h&E N TW5 CLKIN LT[R U JHE i %,
Spartan®-6 FPGA TIIT =—7 1 YA 7L 50% (272D LD IS
nEd,

CLK270

i

270 & (3/4 JAE) MARB T 7 RENTWD CLKIN E[RIUE %,
Spartan®-6 FPGA TIXT 2—T 4 A7 /LD 50% 12225 LD Ik &
nEJ,

LOCKED

aap)

9-_TD DCM BEARENS CLKIN B EicoyrshTnEd, 7uev sl
1T 20T, CLKIN M EDHRFHANICH L ENBESNET,

0 : DCM C CLKIN A Eicay 7 B3 A6 ET, DCM Zuavr
H %<4,

1: DCM 7% CLKIN A ey /ST \WET, DCM Zavyy
HAEEBTT,

1 2 012725L% : DCM T LOCK 234, DCM AUty hEhET,

PSCLK

AT

SMH ENYEy U Tray s UGS A AN T ~D Iy
AN, Ta—rv ray s Ny 7 rEFRL TS84, PSCLK 25X
B TEXADIT FED 8 5D BUFGMUX D %4 T3 (BUFGMUX_X2Y1 .
BUFGMUX_X2Y2 ., BUFGMUX_X2Y3. BUFGMUX_X2Y4 .
BUFGMUX_X3Y5. BUFGMUX_X3Y6, BUFGMUX_X3Y7. BL W
BUFGMUX_X3Y8),

PSDONE

i

AN T ROFET
0: f7FHS 7 MEMEN EITS I TR, ATFH S 7 M EE 4T
<7,

1: BRENIAA Y 7 MRIERZE TLTWET, 1 RSCLK #1471
i High 12720 F 3, RO FENAHT 7 M EERATEET,

PSEN

AT

AENAHS T A% —T b, DCM 7y 7N TRIZARETT, WIT, X
L2 WA OBIEER RLET,
0: AIENMMY 7 T A AZ—T IZLET, MV TZ~DA
HPRERINET,
1: R®D PSCLK Z7ay 7D h A0y TR IS 7 Mk
EAFR—T VI LUET,

PSINCDEC

AT

AN AR 7 NS 7R LE T, DCM T ay 7 NG EL R HET
T, WIT, KERLZRWIESE OEMEEZ RLET,
0: WITAR—T NMIZENTWD PSCLK 7y 7 DArh By
T T MEE RS LET,
1: WICAR—T NZENTWS PSCLK 7w 7 DNLH B oy
CCNARY T MEEEE L ET,
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"84T =]

WA

=]
E

AJ) 1

FEFEMYEYIA S, DCM By rZar 7 4Fal—a%oOREEICY
Ty hLET, 22D, DCM 1 CLKIN AAICHEay 7S ES, DCM
Tuy N TKERAIHETT, RIZ, KEBLRWGEOEMEEZRLET,

0: &L

1:DCM 7 uyrdVtvh, &K CLKIN 3 Y427 /L[E] RST % High
WL £,

STATUS[7:0]

AF—Z A FI R L) DCM D AT —Z AR RENET,

STATUSIO] : AJZEfIAHS T A—"—Tu—, "B T 7 ALY 7
FOHIBIH S, AIENAR S 7 2 NHERESND AR /o 13 KB
LCWET, AR TR BIET AL DB IZBIEL TWDIGAIE,
FFARFIHIL +/-255 LLF T,

- 0 LAY 7 PHIFRAEISER L T EE A
= 1 LR TR REIZ R L LT,

STATUS[1] : CLKIN AJjD 5 1k, CLKFB 74 —K/ w27 A )3k
ENTWBEEDHMHATEET, LOCKED HAMRTH—hansdE
Ty MIRFENET, 7774712725103 A& CLKIN 28 1
IIMBETE, CLKIN B A LAWESII T —rENER A

- 0: CLKIN ASIBRT VL THET,

- 1: CLKIN AJJiZ, LOCKED H 173 High (27252 A3 Al HEZR
LETHM AL TOWER A,

STATUS[2] : CLKFX $£721% CLKFX180 /D5 i1k
- 0: CLKFX 3JXUO CLKFX180 i AN rZ /L L TWET,

- 1 : CLKFX 3X 0 CLKFX180 1 /71%. LOCKED H #17% High (2
IRBZENAREREETHI VL TCVER A,

STATUS[7:3] : F#9

THAVDANAE

AARB =gy

EAY
A

CORE Generator™ BL 74V —K

~7ud¥R—h

ARG IR 1%

B

"84T

B

FI4IE S BA

CLK_FEEDBACK

T

1X. 2X, NONE

1X DCM 74 —K Ry F—RZEHLET,

1X : CLKO 27 4 —RK w7 IZLET,

2X : CLK2X 27 4 —R o ZIZLET,

90
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BiE 24T & FIAIE ERER
CLKDV_DIVIDE 1 ek |20, 1.5,25,3.0, |20 CLKDLL., CLKDLLE, CLKDLLHF,
FLOAT 3.5, 4.0, 4.5, 5.0, DCM_SP 2 wuv 75y JE % (CLKDV Hi 7))
5.5, 6.0, 6.5, 7.0, Doy AR E
7.5, 8.0, 9.0, 10.0,
11.0. 12.0. 13.0,
14.0. 15.0. 16.0
CLKFX_DIVIDE TR 1~ 32 1 CLKFX /104y J8 ez 46 &
CLKFX MULTIPLY B 2 ~ 32 4 CLKFX 1/ ol fE e & 48 &
CLKIN_DIVIDE_BY_2 7 — %% | FALSE, TRUE FALSE CLKIN % 2 T4y J&
CLKIN_PERIOD ps=ll 0 B NS 10.0 CLKIN AJj~D AN A # %48 E (ns)
CLKOUT_PHASE_ =7l NONE, FIXED. NONE R DA N
SHIFT VARIABLE
NONE : fZ 7 MEREZRL, FRESN
TWAEIE S EE A,
FIXED : DCM @ 771% CLKIN 2>k
FoOTNATE T 7 RENT=H DL
%9, {ll% PHASE SHIFT J& M CTH &
ShEJ,
VARIABLE : DCM {H 772% CLIKIN (Z
ML CERBIOCAOHPHIZS 7T
¥4, BALAMEIL PHASE SHIFT J&E
THREINET,
DESKEW_ADJUST CFH SYSTEM_ SYSTEM_ DCM.SP Z7uw 7 1k FPGA O 7wy s A
SYNCHRONOUS, | SYNCHRONOUS | Av>Roray 7B iEORL T 224 5
SOURCE_ a7 4¥ a2l —iar EvhNERE
SYNCHRONOUS
DFS_FREQUENCY._ ST LOW. HIGH LOW ZOEMEITL AV EMETT, DCM ITHEIZ
MODE B A W R SR T — RIC /R ET, High £
7203 Low IZEREL T, EHEINE T,
DLL_FREQUENCY_ == LOW, HIGH LOW ZORBMHITV AV EMETT, DCM IXHIZ
MODE H B8 R SR T — R0 £, High £
7203 Low IZRRELTH ., EHINFET,
DUTY_CYCLE_ 7 — L% | TRUE, FALSE TRUE HR— oL
CORRECTION
FACTORY_JF 16 HE% 16’ h8080 ~ 16" hc080 PR —Ral
16’ hfft
PHASE_SHIFT R -255 ~ 255 0 Z D EMEIE. CLKOUT_PHASE_SHIFT J& M

73 FIXED F7-1% VARIABLE I3 & T
WO EDOHRFHTEEST, a7 4F=

L —aTO CLKIN &4 ~_Tod DCM 2
oy 7 HABOSES E oY 2% a—%
EFL,DCM 7y MO MZT 7 L
F9, AFXa—FHINHAC T MER, 77
AP 7RO TR SN TNDED

12, 7ay 7 RO ERTEE CHREL
F9, ERICHFRINDIMIT. AN1rays
D ENZ L > THEZRYES, TCLKIN 23
FINE_SHIFT RANGE LD REWEZEED
EiPHIT < A2 £9°, FINE_SHIFT_RANGE
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B 24T fi& FIAIE ERER
X, BIET A DT R TDH YT DRI
LT,

STARTUP_WAIT 7 — %% | FALSE, TRUE FALSE FPGA 127 4% =2l —< 2> DONE (&

% High 12+ 2%0% , DCM @ LOCKED {§
BT P —bENDETRHEONEINEIE
ELET,

FALSE : &7 /L M#, DCM @
LOCKED g 5087+ —h&NbBD %
- PICar 74 ¥ b —ar DE#IC
TH—hENET,

TRUE : DONE 15 51835 DCM
@ LOCKED 1& 523 High (2725 FT
High (2720 F /A,

STARTUP WAIT O E IO T,
LOCKED g &% High (2720 ¥4, FPGA
DAL= T T =l AL, G
YA 2V DFNT LCK (2 2) YA 7L %4
ANTHLENRHVET, DONE A7/ F
721% GWE YA 7V —fR T, oD
DCM a3 74X al —i a4 A581%.
$_XTCD DCM 23w/ Zi5HET DONE
v 1% High (2720 FEH A,

VHDL it (A REVS T—23Y)
KD 2 OORESTNFELLEWVWEAITar — L., T4 T4 B = OB AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- DCM_SP: Digital Clock Manager
- Spartan-6
-- Xilinx HDL Libraries Guide, version 12.1

DCM_SP_inst : DCM_SP
generic map (

CLKDV_DIVIDE => 2.0, -- CLKDV divide value
-- (1.5,2,2.5,3,3.5,4,4.5,5,5.5,6,6.5,7,7.5,8,9,10,11,12,13,14,15,16) .
CLKFX_DIVIDE => 1, -- Divide value - D - (1-32)
CLKFX_MULTIPLY => 4, -- Multiply value - M - (2-32)
CLKIN_DIVIDE_BY_2 => FALSE, —-- CLKIN divide by two (TRUE/FALSE)
CLKIN_PERIOD => 10.0, -- Input clock period specified in nS
CLKOUT_PHASE_SHIFT => "NONE", —-- Output phase shift (NONE, FIXED, VARIABLE)
CLK_FEEDBACK => "1X", -- Feedback source (NONE, 1X, 2X)
DESKEW_ADJUST => "'SYSTEM_SYNCHRONOUS", -- SYSTEM_SYNCHRNOUS or SOURCE_SYNCHRONOUS
DFS_FREQUENCY_MODE => "'LOW", -- Unsupported - Do not change value
DLL_FREQUENCY_MODE => "'LOW", -- Unsupported - Do not change value
DSS_MODE => "NONE", -- Unsupported - Do not change value
DUTY_CYCLE_CORRECTION => TRUE, -- Unsupported - Do not change value
FACTORY_JF => X"c080", -- Unsupported - Do not change value
PHASE_SHIFT => 0, -- Amount of fixed phase shift (-255 to 255)
STARTUP_WAIT => FALSE -- Delay config DONE until DCM LOCKED (TRUE/FALSE)
)
port map (
CLKO => CLKO, -- 1-bit O degree clock output

Spartan-6 47 35') HA4K (HDL )
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CLK180 => CLK180, -
CLK270 => CLK270, -
CLK2X => CLK2X, -
CLK2X180 => CLK2X180, --
CLK90 => CLK90, -
CLKDV => CLKDV, -
CLKFX => CLKFX, -
CLKFX180 => CLKFX180, --
LOCKED => LOCKED, -
PSDONE => PSDONE, -
STATUS => STATUS, -
CLKFB => CLKFB, -
CLKIN => CLKIN, -
DSSEN => DSSEN, -
PSCLK => PSCLK, -—
PSEN => PSEN, -
PSINCDEC => PSINCDEC, --
RST => RST -
);

-- End of DCM_SP_inst instantiation

180 degree clock output

270 degree clock output

2X clock frequency clock output

2X clock frequency, 180 degree clock output
90 degree clock output

Divided clock output

Digital Frequency Synthesizer output (DFS)
180 degree CLKFX output

DCM Lock Output

Phase shift done output

DCM status output

Clock feedback input

Clock input

Unsupported

Phase shift clock input

Phase shift enable

Phase shift increment/decrement input
Active high reset input

R R R 00 R R e
COOO0COOCOOO0OO0OO0O0000D0O0O0
-

et

Verilog 58t ([ RA T —23Y)

// DCM_SP: Digital Clock Manager
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

DCM_SP #(

.CLKDV_DIVIDE(2.0), // CLKDV divide value
// (1.5,2,2.5,3,3.5,4,4.5,5,5.5,6,6.5,7,7.5,8,9,10,11,12,13,14,15,16).

.CLKFX_DIVIDE(1), // Divide value - D - (1-32)
.CLKFX_MULTIPLY(4), // Multiply value - M - (2-32)
_CLKIN_DIVIDE_BY_2("'FALSE™), // CLKIN divide by two (TRUE/FALSE)
.CLKIN_PERIOD(10.0), // Input clock period specified in nS
.CLKOUT_PHASE_SHIFT(''NONE™), // Output phase shift (NONE, FIXED, VARIABLE)
.CLK_FEEDBACK(*'1X"), // Feedback source (NONE, 1X, 2X)
-DESKEW_ADJUST (**'SYSTEM_SYNCHRONOUS'), // SYSTEM_SYNCHRNOUS or SOURCE_SYNCHRONOUS
-DFS_FREQUENCY_MODE(*'LOW™"), // Unsupported - Do not change value
.DLL_FREQUENCY_MODE(*'LOW™), // Unsupported - Do not change value
.DSS_MODE(**NONE'), // Unsupported - Do not change value
-DUTY_CYCLE_CORRECTION(*'TRUE"), // Unsupported - Do not change value
-FACTORY_JF(16>hc080), // Unsupported - Do not change value
_.PHASE_SHIFT(0), // Amount of fixed phase shift (-255 to 255)
-STARTUP_WAIT("'FALSE') // Delay config DONE until DCM LOCKED (TRUE/FALSE)

)
DCM_SP_inst (

.CLKO(CLKOD), // 1-bit 0 degree clock output

.CLK180(CLK180), // 1-bit 180 degree clock output

.CLK270(CLK270), // 1-bit 270 degree clock output

.CLK2X(CLK2X), // 1-bit 2X clock frequency clock output
.CLK2X180(CLK2X180), // 1-bit 2X clock frequency, 180 degree clock output
-CLK90(CLK90), // 1-bit 90 degree clock output

.CLKDV(CLKDV), // 1-bit Divided clock output

-.CLKFX(CLKFX), // 1-bit Digital Frequency Synthesizer output (DFS)
.CLKFX180(CLKFX180), // 1-bit 180 degree CLKFX output

.LOCKED(LOCKED), // 1-bit DCM Lock Output

-PSDONE(PSDONE) , // 1-bit Phase shift done output

_STATUS(STATUS), // 8-bit DCM status output

.CLKFB(CLKFB), // 1-bit Clock feedback input

-CLKIN(CLKIN), // 1-bit Clock input

_DSSEN(DSSEN), // 1-bit Unsupported

-PSCLK(PSCLK), // 1-bit Phase shift clock input

_PSEN(PSEN), // 1-bit Phase shift enable

_PSINCDEC(PSINCDEC), // 1-bit Phase shift increment/decrement input
_RST(RST) // 1-bit Active high reset input

)
// End of DCM_SP_inst instantiation
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£ XILINX: BIE . FTHAY TLAVE

DNA_PORT
: Device DNA Data Access Port
DNA_PORT

DIN poutT pb—m—™—
READ
SHIFT
CLK

=

DNA PORT #ffi T ALHH DL TR LI AZIIT VBATEET, ZOT TR LY RAZITIET /XA AD Device DNA
F—2 M (EHELR2NID) RHARAENET, ZOaLR—R e HEHT5L. DNA F—% BBy 7k 77k
TELET TR MR E YN EDIZD, DNA F—X &2 u— L4 —_— (U 7h TUNMED DNA T —HDKIE) 52
EHLTEET, ZOar R —RMIEIZ FPGA By AN — AD R IEZRaE — 5 IE I ORI LA TEH
éhia‘ ELLEMET I ANBIOHE 2T XTT VA UNTEERLE T, Device DNA 7 —X | IT7 /AT 5

ZIZET. 77747 High ® READ 1§ 5% 1 71wy A7V High ICL T 7 LY AZEFHRIATL LENHYE
a‘ VIR VLU RERFERIAENDE, T 7T 47 High ® SHIFT )\mw*_%m:fw\ DOUT H AR —b BT —
AREAEI, T—FNEFATITONET, BNOT —2R3H5GAX, #YeuT /% DIN AR — M
HEBTEYRDY TR LY AZDFKDVIZIBINTEE T, DNA T — ngwwrwwféia/\ IZ. DOUT &R —Fr%
% DIN 7R — NI L, 57 l:/f‘@/7]\1‘§éﬁ50)1‘ﬁfﬂb7‘ AW TR TIRNSNDINNCLET, BIMT —Z 32
WA X, DIN AR — a2 fm B E 0 ICEE C&ET, B SIMDNAVALUE |34 72 a T, DNA 7 —% > —7
yz%vqlv%ya/ﬁéio _aﬁﬁfﬁiﬁ“o FIHNITIE, ¥ Ialb—3ar FF /LD Device DNA F—Z Ewh
T4 _T0 TY,

R—b D& EA

—+4£ /4T B T hE
CLK AN 1 gy NS
DIN AT 1 a—F— F—H A7)
DOUT H 1 DNA 7 —#
READ AJ 1 77747 High ®a—K DNA, 727747 Low D&t
LAT)
SHIFT AT 1 TIT 47 High D7k A X —T NV AS
THAODANEE
AV AL =g HEdE
o AW
CORE Generator™ B X O\ 4 —FK ]
~7adPR—hk Nl

ELEMEST 28502 ANBLOH 2T N TT Aol £7,
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ERAARELE &
B BT fil TIAILE SR BA
SIM_DNA_VALUE 16 %% 57 h00000000 57”h00000000 HOEPLD T T TASNTWS T ID ix
0000000 ~ 0000000 FBELET,
Y@ Eilisiitininig

E=3 R

Spartan—6 FPGA 227 4¥ a2l — gy 2—H — HAR

Spartan—6 FPGA 7 —# 3 —h : DC FtE B L OAA T Kbk
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DSP48AT

: Multi-Functional, Cascadable, 48-bit Output, Arithmetic Block

DSP48A1
A(17:0) BCOUT(17:0) jmmmmm
B(17:0)
C(47:0)
D(17:0)
OPMODE(7:0)

M(35:0) jmm—

PCIN(47:0)
——]CARRYIN
——CEA
——|cEB
—]cEc PCOUT(47:0) jummmm
—— CECARRYIN
—]cEep
——]Cem
—— CEOPMODE
P(47:0)
—{cEP
—CLK
——RSTA
——RsSTB
—RsTC CARRYOUT —
——{RSTCARRYIN
—RsTD
——RST™
——RSTOPMODE

CARRYOUTF |——
——RSTP

X11138
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EIE . FHAY ILAVE £ XILINX:

M=

ZOTHA ZLACME RHIERENWZHIRON—R P 70y 2T, £ DSP 7 /VAYRXLTRLNS/NITHE
WARHBE B ER TEET, 207 ay /T, 2 74F 2L —a mJhER 18 B OB R 25T, 18 X 18 %45
FrEEREL. 48 B DI/ T X a2 b —2 NI HERTOVET, ZO7 a7, ar 74X —av ml ke
TNA T TA L VIOARENEE G ENTNDI=D, BINESNDAL AT BN —RA 75 E I ay 7 ZB T F
9, OpMode B> Tl, 7y 7#lE%E 1 7y S ATNANORDATNVICERTE, TG ENIEHOEEA
TNl oD T au I EFERTEXET, IHIC, IO DSPASAl T uvwrE N A — R L TR O RE 1
TOME 777 ar BERTEET,

R—bDEREA

R—br4 AR = e

Al17:0] AT 18 OPMODEL1:0] DEIZHE T B &5 F 72 (342 18 MR 43 12k B D
18y T—% AN

B[17:0] AT 18 OPMODE[3:0] DEIZHEV e Fi s, ATE NG &, E7213 8% BN
BIZESNS I8 E YN F—H AN

BCOUTI[17:0] H D 18 R—KB OHIAFr—FH 1T, WA —REHESNTND FALO
DSP48A1 @ B AR —MI#ERLET, ALV AR ICLE
—a—‘o

C[47:0] AT 48 HEME AR ~D 48 © v hAT)

CARRYIN A7 1 BN 2R ~ DIV — AT, B> DSP48AL 7 a7 ™
CARRYOUT B N2 D 45 LET,

CARRYOUT H D 1 B 25 O vV —H 7115 5, B DSP48AL 7 mrw 7 D
CARRYIN N2 D 45 L ET,

CARRYOUTF Hi 7 1 777 Vo 7 \ZERR AT e ARt & NI A g5 DO /M vV — H I E B

CEA AF 1 A R—F LY RAZ (AOREG=1 F£721% AIREG=1) ®T7 7747 High ®»7

A 3—7 VT, HHLRWEA L AOREG=1 £7-1X AIREG=1 ®
BAITRPMEL 112, AOREG=0 F£7-1% AIREG=0 D34 113 FRE
Z0IlcLE9d,

CEB ATI 1 B R—hk LY 2% (BOREG=1 F£7-1% BIREG=1) ®7 27517 High ®~
1y A3x—7 )T, FEHLRWIEA L BOREG=1 £7-1X BIREG=1 ®
WA TFRPE A 1 12, BOREG=0 $£7-1% BIREG=0 D& 13 in Bl
Z0lcLET,

CEC AT 1 C R—h LI RH (CREG=1) OT7 7T 47 High /vy A x—7 )L
T, LW AE CREG=1 OBA 133 PR{EA 1 12, CREG=0
OLE TR EEE 0 IZLET,

CECARRYIN AH 1 FrU— AL AF (CARRYINREG=1) D7 75147 High ®7avz A
=TT, AL WIEEE S CARRYINREG=1 O3 & 33T EEL 1
12, CARRYINREG=0 DA 13inEEE 0 lIcLET,

CED AT 1 D iR—h LY R% (DREG=1) » 727747 High Druavs £ Fx—7 )L
T, LR WSS DREG=1 OB-& 137 4 1 12, DREG=0
O A ILFmEMEE 0 ILET,

CEM V| 1 FHEHL AKX (MREG=1) T 27747 High /vy A 3x—7 LT,
fERLZ2WEEE & MREG=1 A 1w L% 1 12, MREG=0 O &
IEEREEA 0 IZLET,

CEOPMODE A 1 OPMODE A JJL A% (OPMODEREG=1) ® 7 7747 High ®Z a2
AX—T VT, ERLRWEES L OPMODEREG=1 O & 13 HA
1 12, OPMODEREG=0 ®#& 13 i B EZ 0 (2L FET,
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R—r4£ AR £ B HE
CEP AH 1 H 1R —k LY 2% (PREG=1) DT 27547 High Dr/uay s fx—7
LT, EHLZWEAS L PREG=1 O ST HEL 1 12, PREG=0
OBEITFREEZ 0 lZLET,
CLK AS 1 DSP48ALl 727
D[17:0] AT 18 ATENRE S ~D 18 B AT
M[35:0] H D 36 T 7V I ~DFE AV I REMWT — X, P 2T 285613468
JALZRWTEE W,
OPMODE AA 8 DSP48A1 O i B AL R &3 4R 3 D il il A7)
OPMODE[1:0] : & ENEFELR~D X A1V —RAEHELET,
- 0: TARTErAEELET (BENBRESFET A AT—T
JVIZLUET),
- 1:POUT KAHEHEHERHLET,
- 2 EiEENSED.B.AASNESEEHLET,
- 3 BERBOMELZMHEALEYT,
OPMODE[3:2] : % BENRAZE~D Y AJJDY —AEHELET,
- 0: TRCErAEELET BEMBERSFE T AZ—T L
Il REBOIEEA POUT IZIEMLET),
- 1:PCINZ#fEHLET,
- 2:POUT R—h (TFFabl—F) ZHEHLET,
- 3: CA—PZHEALET,
OPMODE[4] : RTEMR 26 A3 2I0cELET,
- 0: FEEOHITB BLOD R—NMNIHIEMEE RO ME
FIREEEERALET,
- 1: BIEMEREZASARALT, R—F B OF —FZHER
HEITIEVET,
OPMODE[5] : ¥V — A OEEZEMARFIZEVET, Tk
CARRYINSEL = OPMODE5 D& X|ZD LS E T,
OPMODEI[6] : Aij & INISE 28 AN INEL E8 72 DN 2872 D)2 G
FELET,
- 0: MEEFEITLES,
- 1 HEEFEITLES,
OPMODEI[T7] : % B NS E 28 AN INE Fa 72 D) E 27 D) ate
ELET,
- 0: MEEFEITLES,
- 1 BEEFEITLEST,
P[47:0] H D 48 TIA=) TN
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R—r4 B[ £ HEBE

PCIN[47:0] AT 48 W—h P DHAT—RKAT)T AAT = REERESITND EALD
DSP48A1 @ PCOUT 128t L ¥ 9, MALRWEAIL, R—+ e
_C¥rlZLET,

PCOUTI[47:0] H 7 48 R—=hP OAAFr—RHI]T, BATF—REHRINTND LD
DSP48A1 @ PCIN (25t LE T, EHLZ2WGEIIRERICLET,

RSTA ANTJ 1 A R—hk LY A% (AOREG=1 F£7-1% AIREG=1) T 75 47 High O
Uty T, EHLARWGGITmEMEE 0 IZLET, ZoVEyME,
RSTTYPE JBPEDMEIZEW R E X IERIBIC a7 ¥ 2 —Tay
TEET,

RSTB AT 1 B iR —h LI AH (BOREG=1 F7=1% BIREG=1) ®7 277 ¢~ High ®
Ve h T, HHLARAWESIEGmEMELZ 0 ICLET, oVt hMI,
RSTTYPE J@E D MEICHE W R E- 3 IERMIIcar 7 42— gy
TEET,

RSTC A7 1 C R—h LI R¥ (CREG=1) T 7747 High DUty T, #HLA
WA TR EA 0 ICLES, 2oVt y MM, RSTTYPE BHDHEIZ
PEWREEAE T IER B Icay 74X 2L — v ar TXFET,

RSTCARRYIN AF 1 FxU— A ST A% (CARRYINREG =1) @7 75 ¢7 High DUt vk
T, FEHRLARAWESITHEE 0 1LES, 20Uy, RSTTYPE
BYEOMEICE VRS EZITIERI I 74 F 2 — 2 a TEET,

RSTD ANTJ I D AR—hk L A¥ (DREG=1) ®T 7747 High DVt h T, EHLZ
WA ITmE A 0 ICLEd, 2oVt vy, RSTTYPE Bl
PEWREE-ITIERBIcay 74X 2L —ar TXFET,

RSTM AT 1 FHAL P 2H (MREG=1) ®T 75 47 High ®VEy T, fHHLAWN
LA BEE 0 \CLET, DUty MME, RSTTYPE JEMHEOEIZHE
WRIBIE-IZIERHICay 74X 2L —ar T FET,

RSTOPMODE V| 1 OPMODE L ¥ 2% (OPMODEREG=1) O 7 7747 High DUty kT,
ERALZWSSITMmEMEE 0 I2LET, 20Uty hME, RSTTYPE &
PEDMEIZHE DR E- I IERMIICar 74X 2L —ar TEET,

RSTP AT 1 P H LY A% (PREG=1) T 7747 High DUty kT, AL
BAITmPMEZ 0 1ICLEd, 2DV 'y ME, RSTTYPE @M DfEIZHE
WRIB - IZERBIcay 74X a2l —2ar CXFE T,

THADARNFE

AAR L —gy ]

CORE Generator™ 8L N4 —K ANA]

~7aOPR—h A
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AR R 1%

E

"24T

FI4ILE

st BA

AOREG

0

LEBERD A NS AT T l//z&m%)fﬁf?)ﬁﬂﬂf
ERELET, HATIEAT 1 ICEELET,

A1REG

2BEBD A NSISAT T LIOAZOME O
EIRRELET, HATIEAE L ICHEELET,

BOREG

1BER D B AJIATF T2 LI AZ O DA
ZRELET, HHTEAT 1 ICHEELET,

BIREG

2BADB AN, TT V/X&@ﬂﬁﬁﬁ@ﬁﬁ
FRELET, FATIEAIT LICERELET,
2B DB ARAT I LU AXIRTEMNE LD
BAHICELE S ET,

CARRYINREG

B

0.1

CARRYIN AN/ 8L T T A L AZ D DA
ERRELET, HATIEAE 1 ICHEELET,

CARRYINSEL

Pl

CARRYIN
OPMODE5H

OPMODES

BENBEZEOX ) — ANEBEZB D
DSP48A1 @™ CARRYOUT B NI GRS TUVND
CARRYIN U 2353% 57>, OPMODE[S] A F1 %1%
JHLU T FPGA MO EEHIE T 20 ELET,

CARRYOUTREG

¥ V—H AT F7A v:‘/‘xé?@{%ﬂ%@ﬁﬁ
EHRELET, HHTL2HEF LICRELET,

L UAZBMF T BT /3121 CARRYOUT &
Y CARRYOUTF 3%V %,

CREG

C A RATTA LORE DM HOF AR E
LEY, EHTEE3 1ICRELET,

DREG

EiSo

D BiE BN AT TA L /25'0){%)%
DEEEZBELET, HHT2HEEIT 1 ITHR
ELET,

MREG

2o

M %’“’““”,‘jjjj/\4’774)/ V/X&@{%ﬁﬁ@ﬁﬂ
%j: [/ij— 'fﬁﬂqj—éiﬂ/\ _E&hfﬁ_‘bij‘

OPMODEREG

B

OPMODE AS1/ 31754 LA D O
ERRELET, HATIEAE 1 ICHEELET,

PREG

P AT T LU REZDE O 4
FELFET, FHIIEAIT 1 ICRELET, L
DL NN ESY (Wit s AR P B L PCOUT (2
EhobnET,

RSTTYPE

Pl

SYNC,
ASYNC

SYNC

Ve b T _RCERBIV Y MIT 20 IRV

T BN RELET, X437 Om E&EIEO
ZEMED KD, IERFAV B MR MLTETRNRD
HIZ SYNC IZRREL TLEEW,
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VHDL 521k (/2 RA T —23Y)

WD 2 SOMEIBHFAELRVF AT —L, ZoT 4T+

Library UNISIM;
use UNISIM.vcomponents.all;

-— DSP48Al1: 48-bit Multi-Functional

-— Spartan-6

-— Xilinx HDL Libraries Guide, version 12.1

DSP48A1_inst : DSP48Al1
generic map (
AOREG => O,
A1REG => 1,
BOREG => O,
B1REG => 1,
CARRYINREG => 1,
CARRYINSEL => "OPMODE5",
CARRYOUTREG => 1,
CREG => 1,
DREG => 1,
MREG => 1,
OPMODEREG => 1,
PREG => 1,
RSTTYPE => "SYNC"

Arithmetic Block

HE DR TT ET,

Enable=1/disable=0 first stage A input pipeline register
Enable=1/disable=0 second stage A input pipeline register
Enable=1/disable=0 first stage B input pipeline register
Enable=1/disable=0 second stage B input pipeline register
Enable=1/disable=0 CARRYIN input pipeline register
Specify carry-in source, "CARRYIN" or "OPMODE5"
Enable=1/disable=0 CARRYOUT output pipeline register
Enable=1/disable=0 C input pipeline register
Enable=1/disable=0 D pre-adder input pipeline register
Enable=1/disable=0 M pipeline register
Enable=1/disable=0 OPMODE input pipeline registers
Enable=1/disable=0 P output pipeline register
Specify reset type, "SYNC" or "ASYNC"

)
port map (
-- Cascade Ports: 18-bit (each) Cascade Ports
BCOUT => BCOUT, -- 18-bit B port cascade output
PCOUT => PCOUT, -- 48-bit cascade output
-- Data Ports: 1-bit (each) Data Ports
CARRYOUT => CARRYOUT, -- 1-bit carry output
CARRYOUTF => CARRYOUTF, -- 1-bit fabric carry output
M => M, -- 36-bit fabric multiplier data output
P =P, -- 48-bit output
-- Cascade Ports: 48-bit (each) Cascade Ports
PCIN => PCIN, -- 48-bit P cascade input
-- Control Inputs: 1-bit (each) Control Inputs
CLK => CLK, -- 1-bit Clock input
OPMODE => OPMODE, -- 8-bit operation mode input
-- Data Ports: 18-bit (each) Data Ports
A => A, -- 18-bit A data input
B => B, -- 18-bit B data input (can be connected to fabric or BCOUT of adjacent DSP48Al)
c=2¢C, -- 48-bit C data input
CARRYIN => CARRYIN, -- 1-bit carry input signal
D => D, -- 18-bit B pre-adder data input
-- Reset/Clock Enable Inputs: 1-bit (each) Reset/Clock Enable Inputs
CEA => CEA, -- 1-bit active high clock enable input for A input registers
CEB => CEB, -- 1-bit active high clock enable input for B input registers
CEC => CEC, -- 1-bit active high clock enable input for C input registers
CECARRYIN => CECARRYIN, -- 1-bit active high clock enable input for CARRYIN registers
CED => CED, -- 1-bit active high clock enable input for D input registers
CEM => CEM, -- 1-bit active high clock enable input for multiplier registers
CEOPMODE => CEOPMODE, -- 1-bit active high clock enable input for OPMODE registers
CEP => CEP, -- 1-bit active high clock enable input for P output registers
RSTA => RSTA, -- 1-bit reset input for A input pipeline registers
RSTB => RSTB, -- 1-bit reset input for B input pipeline registers
RSTC => RSTC, -- 1-bit reset input for C input pipeline registers
RSTCARRYIN => RSTCARRYIN, -- 1-bit reset input for CARRYIN input pipeline registers
RSTD => RSTD, -- 1-bit reset input for D input pipeline registers
RSTM => RSTM, -- 1-bit reset input for M pipeline registers
RSTOPMODE => RSTOPMODE, -- 1-bit reset input for OPMODE input pipeline registers
RSTP => RSTP -- 1-bit reset input for P pipeline registers
):
-- End of DSP48Al1_inst instantiation
Spartan-6 547 3!) HA4FK (HDL H)
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EIFE: THAY ILAVE
. —" -, ~ ~

Verilog ik (1 RAV I IT—23Y)

// DSP48A1: 48-bit Multi-Functional Arithmetic Block

// Spartan-6

// Xilinx HDL Libraries Guide, version 12.1

DSP48A1 #(
_AOREG(0), // Enable=1/disable=0 first stage A input pipeline register
_.A1REG(1), // Enable=1/disable=0 second stage A input pipeline register
-BOREG(0), // Enable=1/disable=0 first stage B input pipeline register
-B1REG(1), // Enable=1/disable=0 second stage B input pipeline register
_.CARRYINREG(1), // Enable=1/disable=0 CARRYIN input pipeline register
-CARRYINSEL(*'OPMODE5""), // Specify carry-in source, "CARRYIN" or "OPMODE5"
-.CARRYOUTREG(1), // Enable=1/disable=0 CARRYOUT output pipeline register
.CREG(1), // Enable=1/disable=0 C input pipeline register
-DREG(1), // Enable=1/disable=0 D pre-adder input pipeline register
-MREG(1), // Enable=1/disable=0 M pipeline register
-OPMODEREG(1), // Enable=1/disable=0 OPMODE input pipeline registers
.PREG(1), // Enable=1/disable=0 P output pipeline register
-RSTTYPE(*'SYNC'") // Specify reset type, "SYNC" or "ASYNC"

)

DSP48A1_inst (
// Cascade Ports: 18-bit (each) Cascade Ports
.BCOUT(BCOUT), // 18-bit B port cascade output
_-PCOUT(PCOUT), // 48-bit cascade output
// Data Ports: 1-bit (each) Data Ports
-CARRYOUT(CARRYOUT), // 1-bit carry output
-.CARRYOUTF(CARRYOUTF), // 1-bit fabric carry output
MW, // 36-bit fabric multiplier data output
P(P), // 48-bit output
// Cascade Ports: 48-bit (each) Cascade Ports
_.PCIN(PCIN), // 48-bit P cascade input
// Control Inputs: 1-bit (each) Control Inputs
.CLK(CLK), // 1-bit Clock input
. OPMODE (OPMODE) , // 8-bit operation mode input
// Data Ports: 18-bit (each) Data Ports
ACA), // 18-bit A data input
-B(B), // 18-bit B data input (can be connected to fabric or BCOUT of adjacent DSP48Al)
.C(O), // 48-bit C data input
_CARRYIN(CARRYIN), // 1-bit carry input signal
.D(D), // 18-bit B pre-adder data input
// Reset/Clock Enable Inputs: 1-bit (each) Reset/Clock Enable Inputs
_.CEA(CEA), // 1-bit active high clock enable input for A input registers
_.CEB(CEB), // 1-bit active high clock enable input for B input registers
.CEC(CEC), // 1-bit active high clock enable input for C input registers
.CECARRY IN(CECARRYIN), // 1-bit active high clock enable input for CARRYIN registers
.CED(CED), // 1-bit active high clock enable input for D input registers
.CEM(CEM), // 1-bit active high clock enable input for multiplier registers
. CEOPMODE (CEOPMODE) , // 1-bit active high clock enable input for OPMODE registers
_.CEP(CEP), // 1-bit active high clock enable input for P output registers
_RSTA(RSTA), // 1-bit reset input for A input pipeline registers
_.RSTB(RSTB), // 1-bit reset input for B input pipeline registers
_RSTC(RSTC), // 1-bit reset input for C input pipeline registers
-RSTCARRYIN(RSTCARRYIN), // 1-bit reset input for CARRYIN input pipeline registers
_RSTD(RSTD), // 1-bit reset input for D input pipeline registers
_.RSTM(RSTM), // 1-bit reset input for M pipeline registers
-RSTOPMODE (RSTOPMODE) , // 1-bit reset input for OPMODE input pipeline registers
_RSTP(RSTP) // 1-bit reset input for P pipeline registers

);

// End of DSP48Al_inst instantiation

s HIEHR
Spartan-6 FPGA 7 —% 3 —b : DC $ME B LA v F F5k
Spartan—-6 FPGA DSP48A1 AZ7 A A 2—H— HAR
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& XILINXe

FDCE

: D Flip-Flop with Clock Enable and Asynchronous Clear

FDCE
Q

[+]
o [R |-

CLR xEnr

M=E

COFYA TULAVNE, Zuy T A FR—
F—=7 L (CE) 2% High. JERH#Z U7 (CLR) 23 Low D4, Z7uav 7 (C) A3 Low »>5H High

TIWEERBIZV T NBILE—D D XA 7)o T T7ay T, Javs A

UL LLEICT —4

A5 (D) DENRF—2H 5 (Q 12BN FET, CLR 28 High 127228  1ZH 0O+ _ToO A FIFERS., B Q) @

fEDS Low

WHEBAT DL, 20TV 7 7oy TRV TSI, I Low |

WUy hENET, CE N Low DFE ., Zuy /7 BRITEHEINET,

2720 %9, FPGA Tlit, /' m— L ok

/Uy (GSR) T 774712 T 58, BIREAREORREZ L I2L —aTEET, GSROT I7HNVNIT 7747

High T3 3. STARTUP_architecture 3> 7RV GSR AT DHINIA L XR—2 & BINTHET 7T 47 Low IZTEET,
imiE R

AR H A

CLR CE D C Q

1 X X X 0

0 0 X X =ikl

0 1 D 1 D
THAVDANAFE

A AR T ay "

e i

CORE Generator™ BL W7 4% —K Nl

~7rdOHR—h ]

AR RELE

B /4T & TI+ILE &5 A

INIT 2 R (N 0 74X alb—artho Q B OYIHEEIEE,

Spartan®-6 T /XA ATIE, INIT fit o bEZIZV 2y
N2 R ahe
VAT INIT 1 0 THALERHVET, 1

- U

IR TE

TER SN ET,

—HSHOILERHVET, ZOT

THHEE. ZOBEEZ R IERI EEE
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& XILINXs EIE: THAY ILAVE
VHDL fEift ({2 RA2 L T—23Y)
WD 2 OOEXNFAELIRW GBI —L, 2T AT 4 EE ORI £,
Library UNISIM;
use UNISIM.vcomponents.all;
-- FDCE: Single Data Rate D Flip-Flop with Asynchronous Clear and
- Clock Enable (posedge clk).
-- Spartan-6
-— Xilinx HDL Libraries Guide, version 12.1
FDCE_inst : FDCE
generic map (
INIT => "0”) -- Initial value of register (0” or °17)
port map (
Q =>Q, -- Data output
c=2¢C, -- Clock input
CE => CE, -- Clock enable input
CLR => CLR, -- Asynchronous clear input
D=>D -- Data input
)
-- End of FDCE_inst instantiation
Verilog 2k (fV XA T —23Y)
// FDCE: Single Data Rate D Flip-Flop with Asynchronous Clear and
// Clock Enable (posedge clk).
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1
FDCE FDCE_inst (
-Q(Q), // 1-bit Data output
.C(O, // 1-bit Clock input
.CE(CE), // 1-bit Clock enable input
.CLR(CLR), // 1-bit Asynchronous clear input
-D(D) // 1-bit Data input
)
// End of FDCE_inst instantiation
£ =
& M1 R
Spartan-6 FPGA 2> 74¥ ¥ 7 )L avyy 7ayy a—HF— HAR
Spartan—6 FPGA 5 —X > —h : DC $itE B X AL F Kt
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& XILINXe

FDPE

: D Flip-Flop with Clock Enable and Asynchronous Preset

PRE

]

FDPE

PR
o

xarzn

M=

ZOTHA L ACNE, T2 D), Zay s A%

— 7L (CE)., 3E[R#I 7V E v~ (PRE) D&% A 157 —ZH 11 (Q)

NhHHE—0 D 7y 7uy T4, FERBIO PRE 28 High (127258 13O XTOATEHIN., Q AN

High 2By rEFET., PRE 7% Low., CE 75 High @34 . Z7uv 7 (C) 75 Low 75 High |

ZEEDLHEEIZD ATD

EAR7Vy7T7ry7Iln—RENEY, CE D Low DA, /ny 7 BRI EHESNET,

FPGA Tix, ENhaiE 5L, 777y I3 F RISV By i, 128 High |

IRVES, Se—rr ey

rUEYH (GSR) 7 7747 12T 5L, BIRBEAREOIREEZ L I2L—aTEET, GSROT 74NV MIT /747

High T3 3. STARTUP_architecture 3> 7RV GSR AT DHNIA L R—2&BINTHET 7T 47 Low IZTEXET,
MR
AR H A
PRE CE D o] Q
1 X X X 1
0 X X X (3
0 1 D 1 D
_\\"f'f./ )] A jj 7.7_ /i
AAR =g )
HE G Heum
CORE Generator™ }3 L0V 4 —FK Nl
~7aDYR—k RA]
FERTTEELREMY
B BT & TIAILE SR BA
INIT 2 % 0. 1 ST AR 2L — LA %O Q HAORBMEZ R E,

Spartan®-6 7 /XA 2L, INIT &y hERIF
N2t ahe
LAVRTIE, INIT 1% 1 THALERHVET, 0

Eun=—9

IR TE

TER S ET,

—HSWOILERHVET, ZOx

T2HHEE. ZOBEEZ R IER M EE
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B 1 R
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& XILINXe

FDRE

Primitive: D Flip-Flop with Clock Enable and Synchronous Reset

FDRE

Q
o |R |o

o]

M=

ZOTYA TLAUNE, T—% (D), Zavy A Fx—7 /L (CE), [A#AVEvr R) OF AT —2H 71 (Q) 132 HL
—D D AAT 7Yy T 7y TE, FEYEyRAT (R) 2 High (27228 130D AN EHS L, 7y 2 (C) 8
Low 735 High (280 bHAEEIZH ) (Q) 28 Low (IZUEBYhEHLE T, R A Low. CE 2% High DA, 7708 Low
B High ITEIV 05X D AJTOER 7V 7 7y Fiie—RESvET,

BHEMGTHE, 207y 77y I3 ERINCZV T S0, B8 Low (2720 E9, FPGA Tl 77— VL &y b
/UEYh (GSR) 7 77471235, BIRFAREORELZ L I2L —arTEET, GSROTIHNANITIT47
High T3 3. STARTUP_architecture > iRV GSR AFIDHIIA L =R EBINTHET 7T 47 Low IZTEET,

mIER
AR Hh
R CE D C Q
1 X X 1 0
0 X X 272l
0 1 D 1 D
THAODANEE
AVAB T T—a wJ
e HE5E
CORE Generator™ BX Uy 4% —K NG
~7udHR—h A
FERATEELE S
ks 24T E TI+ILE R ER
INIT 2 0, 0 74X al—artho Q HOWIEEZTEE,
Spartan®-6 5 /XA AL, INIT &y bEiTV
rORMER B BHSEALERHVET, FDRE O
e INIT 5% 0 \ZRXETHOLERHET, 1 I1T5%
ETHERD Oy INEASNET,
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£ XILINX. BIE . FTHAY TLAVE

B 1 R
Spartan—6 FPGA 2 74Xy 7 )V uyvyy Ty 2—%— JAK
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& XILINXe

FDSE

: D Flip-Flop with Clock Enable and Synchronous Set

FDSE

o [? |o

X723

ME

FDSE 1%, 5 —# (D), 7wy 43—
Vo7 7uy T, R#l'vh (S) AN High 127258, 7ayr A x—7 )V (CE) AJJNTEEMHEIN, Z7uy7 (C) »n
Low 7>5 High (28I A LT Q 28 High 12y hESvEd, S 25 Low, CE 2% High D&, 7y (C) 23 Low
25 High 1280 DLHEXIZ D AOER 7V 7 7ay7iza—RSnET,

FPGA TiX, BhaEMETDHL, 7V 7 7ay FEI RPN VB S, 128 High (230 F4, Jo—s3r By
K VUEYR (GSR) 7 7747 12T 5L, BIRBEAROIRELZ L I2L—aTEET, GSROT 74V MIT /747
High T4 2%, STARTUP architecture 3> RV @ GSR A1 DFil

7V (CE), Aty ) O/ ANET =2 (Q BdHDH—D D 2447 7

AU N—HEBINTAET 7T 47 Low IZTEET,

amE R

ARB WA

S CE D C Q

1 X X 1 1

0 X X kAL
0 1 D 1 D
_\\"f'f./ DA jj 73_ lii

AR E—ay Gl

He HEAE

CORE Generator™ BJX O ¥ —FK A ]

~7uadHR—h PN

FERATRELREE

B /4T & T4k &% B8R

INIT 2 % 0. 1 AL TRl — A BhO Q HAOTMIELEE,

Spartan®-6 7 /XA 2 TIL, INIT fli&Ey MEZIZY By
FORMEZE TS EHLERHVET, 2O
VARTIE, INIT 1L 1 THLIMLERHVET, 0
ICERET D% A iE. ZOEEEZR T IER H B 23
TER S ET,
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s HIE R
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EIE . FHAY ILAVE £ XILINX.

GTPA1_DUAL

: Dual Gigabit Transceiver

GTPA1_DUA

=

X11154

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




£ XILINX. BIE . FTHAY TLAVE

M=

TDOFHAL TUANTIE, BhRMEICENGEMICa 74 F 2L — 2 a REAR T2 — 3 Tdh D Spartan®-6 FPGA
RocketlO™ GTP b7 v — A" DREHEINET, 2O A MOFEMIL., Spartan—6 FPGA RocketlO GTP b7 —
a—H— HARZH L TLEE, Spartan-6 FPGA RocketlO GTX Transceiver Wizard 1%, GTPA1_DUAL Z'U3IT «¢
T oA AL = T 5T NOERIERENDY — LT, ZOU4H—Rix, ¥4V 27 A CORE Generator™
V= VICEFENTWET,

THAVDANEE

DTV AR A AR T— T BT, Spartan-6 FPGA Rocket]O GTX Transceiver Wizard £7213Z DL Ak
EEBEEaT A ERALET, 2OV AVNIESHEA L AX L T — LN TLIEEN,

EF
Spartan—-6 FPGA RocketlO GTP h7> v —/N o —H — HAF
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EIE . FHAY ILAVE £ XILINX:

IBUF

: Input Buffer
IBUF

N

FLYTE)

M=E

ZOTHAL U AUNME, Ik EALO AR = ERIFAB AR —MIBERIN TODEFICE B AN ET,
ZONyT77IXBE . AR — /VTHERLET N, BBISUTA UV AZ LV 2— DI AEETT, A AX
T—hF BT, )\jﬁ k() 2B B8 EALO A SR —REZIZ A IR —RMoEEFL, HAR—K (0) 220
R—h%Y—AL9 2% FPGA ul vy 7 1 Z#Ef LE T, LBV =)y <7 (VHDL) £7/213/37 A—ZE{C A (Verilog)
WCAEEZMZT, VR =R DT 7 F NV IDOESNAE T 2 EELET,

R—rDERHA

—k4 AR ] H AE
@) o 1 Ny 77D
I AT 1 Ny Z77DANT
_“ﬂ"fzd) A 7 75/%
AVAB L T— gy 5l

Ei st
CORE Generator™ 3 L7 4 H—K F )
~7udDYR—k A

*ODI-I/%/I\:IL?%—'? THAL Ol EALATIR—NMIR L CTHERR S E T, BHF XY —A a—RTHRETH L EILH
DERFAN, BEIZECUTAV AR Y T —hTCEET, 2OV R—RK U N AV AR T — R BI1E, %S T 554
77 ﬁ%hb’aiﬂé%/x&/ﬂn—-/a/ a—REE BT 4T /Y 2l ﬁJ\Liffo T YA
AREOTZDIT, TRTD /0 av R—=R e b T TFHF A O EAICREL TEESW, [ R—= TP A0k b
PEANTIR—RZ, O R—r2ZD AR EINDa Yy 7 I EEE#EH L E T, generic/defparam fHZ R EL . N7 7
0)1:“/\4’[:“7’781@@] IR ELTLIEE,

AR
Bt 547 |18 FIHILE 5
IOSTANDARD | 51 | F*—#>—b#%BM | DEFAULT LAV ME 1/0 B A1 4T

VHDL E2it (/2 RAT—S3Y)
WD 2 SORETNFIELANEA A — L, =o 5T H S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;
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£ XILINX: BIE . FTHAY TLAVE

-- IBUF: Single-ended Input Buffer
-— Spartan-6
-- Xilinx HDL Libraries Guide, version 12.1

IBUF_inst : IBUF

generic map (
IBUF_LOW_PWR => TRUE, -- Low power (TRUE) vs. performance (FALSE) setting for referenced 1/0 standards
10STANDARD => "'DEFAULT'™)

port map (

0 =>0, -- Buffer output

1 =1 -- Buffer input (connect directly to top-level port)
);

-- End of IBUF_inst instantiation

Verilog i1t ([ RE2 T —23Y)

// 1BUF: Single-ended Input Buffer
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

IBUF #(

- 10STANDARD (*'DEFAULT"™) // Specify the input 1/0 standard
)IBUF_inst (

.0(0), // Buffer output

NI¢)) // Buffer input (connect directly to top-level port)

)

// End of IBUF_inst instantiation

HHEHR
Spartan—6 FPGA SelectlO VY —A . —H'— HAK
Spartan—6 FPGA 5 —X > — : DC ##E B L AL v F 5k
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EIE . FHAY ILAVE £ XILINX:

IBUFDS

: Differential Signaling Input Buffer
IBUFDS

......

M=

ZOTHA VAN REBIEEE SE2HEHATHATINy 77 TF, IBUFDS Tid, 7H A LX) DA Z—
T2 A AMEFNEL, — H RV AZ T, )~ FNAL—T 722 2 DO RpLER—K (1, IB) TEINFET, vAXEAL —
71X MYNET_P & MYNET N ® X912, RICFHEE B ORI OREEZRLET, A7 ar T, vl I Lm iR ES
IR REZ M DL 7T AT VT 4080 LU, MmN — 2 bR AR ST ZENTEET,

MR

AND H A

I IB 0

0 0 AL
0 1 0

1 0 1

1 1 ZileL

R—r4£ RAT 5] T Re
I AAH 1 Diff p /Sy 7 7D A S
IB AN 1 Diffp X 77D AN T]
0 7 1 NyT 7O
THAVDARNEE
AR gy HELE

i A A]
CORE Generator™ 38X O #—FR AW
~7aOHR—kK ARH]

FHPA BB EARSTDI, FTRTO /O 2B K M P F P A D LA REBL TS, [ H—
BT VAL DR B O~ AS L72B AIHE—NC, B HE— b ELOAL—T LB AFE—MZ, O H— aZdA
NS NBO DY /IR L £ T, generic/defparam EAFEE L, /Sy 77 DE~AE T ZMUNCHRELTITE,

FERATETE M
B 24T fi& T4k ERER
IOSTANDARD pe==l F =2 —r e DEFAULT TLAMZ /0 Bk EE D YT
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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;

-- IBUFDS: Differential Input Buffer
-— Spartan-6
-- Xilinx HDL Libraries Guide, version 12.1

IBUFDS_inst : IBUFDS

generic map (
DIFF_TERM => FALSE, -- Differential Termination
IBUF_LOW_PWR => TRUE, -- Low power (TRUE) vs. performance (FALSE) setting for referenced 1/0 standards
I10STANDARD => "DEFAULT"™)

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

-- End of IBUFDS_inst instantiation

Verilog 8k (A RAV T —3Y)

// 1BUFDS: Differential Input Buffer
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

IBUFDS #(
_DIFF_TERM(*'FALSE™), // Differential Termination
- 10STANDARD("'DEFAULT") // Specify the input 1/0 standard
) IBUFDS_inst (
.0(0), // Buffer output
_1(1), /7 Diff_p buffer input (connect directly to top-level port)
-I1B(IB) 7/ Diff_n buffer input (connect directly to top-level port)

// End of IBUFDS_inst instantiation

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

Spartan-6 547 3!) 74K (HDL F)
UG615 (v12.1) 2010 &£ 4 A 19 H http://japan.xilinx.com 117



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:

IBUFDS_DIFF_OUT

: Signaling Input Buffer with Differential Output

| o]
B 0B

IBUFDS_DIFF_OUT

X10107

M=E

ZOFYAL L AUME, EINME B AT DA TNy 77T, IBUFDS.DIFF.OUT Ti&, T A2 L~LdDA
R—T A ZEBIT, — R[22 | T bI—FNIAL—T 1705 2 DORLHR— (1, IB) THRENFET, v2A%
EAL—T7 1L MYNET P & MYNET N O X512, [AUFHEAE 75 D Kkt DMK AEE R L £ 9, IBUFDS_DIFF_OUT Tid, 7
BE B OM S ONARZNERT 7B ATEDH0 IBUFDS ERAVET, A7 v ar T, el T A Ge/ 2B i it EE
ERERTE T TN AT VT B L AN 2 R — R OB E LTI ENTEET,

BN
IR IR

AR H 5

I IB 0] OB

0 0 L el
0 1 0 1

1 0 1 0

1 1 Bl EibieL
THAVDANAEE

A UAR =g Heds

HE 7 A

CORE Generator™ B L O\ 4 —FK A

~7udDYR—k F

FHA U AR DTZDIC, TRTD /O avR—3 M T A O FAICERBEL TIEEW, I R— e E#ET
YA D ENLDO~AFEI2DB N TIR =M, IB R —hefx EAL DAL —T7 L7 ATJAR—MZ, O BE OB R—h%
ZDOANPMEFEEINDa T 7 IR L £, generic//XTA—HEEFRTEL., Ny 7 7OESNAE T 2@ IR EL T
<TZEW,

EAATRES IR 1%

B 247 il
IOSTANDARD S E =

Z

[mf

TI4IE | EREH
v —} | DEFAULT TL AN /O Mk E2EID YT

RH
Nl
B
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= TE R
Spartan—6 FPGA 71w/ VYV —2Z o —H# — H AR
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& XILINXe

IBUFG

: Dedicated Input Clock Buffer

NI

IBUFG

ME

X10181

IBUFG I, FPGA ~D A 170y &7 a— )0 oy ZEARY Y — A8 T 5720 358 H A ) T3, DCM,
PLL, BX W BUFG ~DHE AL, T NAAD IOy TRIEE D 2 DB/ NMRIZIZ b ET, IBUFG O A%,
Jra— )L zuy s (GC) B TOHEE) TExE1,

R—bDEREA

R—r% A [ 5] ¥ HE

0 HA vayy Ny 77

I AT say g Ny 77 NS
THAVDARNAEE

AU AR T—gy Gl

£ i

CORE Generator™ BX U 4% —K NG

~7udHR—h A
ERAGEM

B /47 | & TI4ILb &5 BA
IOSTANDARD XFH | T—s— B R DEFAULT L AVNI /O Bz EI0 4 T

VHDL 521 (/> RAI T —23Y)

WD 2 SOWEINHFELLWGE B =L, 2 T4 T4 EE ORIV £,

Library UNISIM;
use UNISIM.vcomponents.all;

120

http://japan.xilinx.com

Spartan-6 47 35') HA4K (HDL )
UG615 (v12.1) 2010 £ 4 B 19 H



£ XILINX: BIE . FTHAY TLAVE

-- IBUFG: Single-ended global clock input buffer
-— Spartan-6
-- Xilinx HDL Libraries Guide, version 12.1

IBUFG_inst : IBUFG

generic map (
IBUF_LOW_PWR => TRUE, -- Low power (TRUE) vs. performance (FALSE) setting for referenced 1/0 standards
10STANDARD => "'DEFAULT'™)

port map (

0 => 0, -- Clock buffer output

1 => 1 -- Clock buffer input (connect directly to top-level port)
);

-- End of IBUFG_inst instantiation

Verilog i1t ([ RE2 T —23Y)

// 1BUFG: Single-ended global clock input buffer
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

IBUFG #(
- 10STANDARD(*'DEFAULT') // Specify the input 1/0 standard
) IBUFG_inst (

.0(0), 7/ Clock buffer output
_1(1) 7/ Clock buffer input (connect directly to top-level port)

)

// End of IBUFG_inst instantiation

HHEHR
Spartan—6 FPGA SelectlO VY —A . —H'— HAK
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EIE . FHAY ILAVE £ XILINX:

IBUFGDS

: Differential Signaling Dedicated Input Clock Buffer and Optional Delay

0]
IBUFGDS

X10600

M=E

ZOTYW A LA I, Zuy s Ry 77 (BUFG) £721% MMCM (285 3 2720 OB RO ZEENVE S A1 v 7 7
T, IBUFGDS TlX, T ¥ A2 L X DAL Z—T oA ARG ZIEL, — NI~ AZ | T . Ho—FNIAL—T 11705 2
DOOERDHR—F (1, IB) TERENET, vAFEAL —T7 X MYNET P & MYNET N X912, FIUEREE 5O RGO
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£ XILINX: BIE . FTHAY TLAVE

ERAARELE &
B 24T i[E] TI4IE E
IOSTANDARD | 5551 F—4—h%&%W | DEFAULT LA RE 1/O Hik & HID %<

VHDL 2k (A REVS T—23Y)
KD 2 OORESTNFELLEWVWEEAITar — L., T4 T4 B = ORI AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- IBUFGDS: Differential Global Clock Input Buffer
-— Spartan-6
-- Xilinx HDL Libraries Guide, version 12.1

IBUFGDS_inst : IBUFGDS

generic map (
DIFF_TERM => FALSE, -- Differential Termination
IBUF_LOW_PWR => TRUE, -- Low power (TRUE) vs. performance (FALSE) setting for referenced 1/0 standards
I10STANDARD => "DEFAULT'™)

port map (
0 => 0, -- Clock buffer output
1 => 1, -- Diff_p clock buffer input (connect directly to top-level port)
IB => IB -- Diff_n clock buffer input (connect directly to top-level port)
):

-- End of IBUFGDS_inst instantiation

Verilog 58k ([ RA2 T —3Y)

// 1BUFGDS: Differential Global Clock Input Buffer
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

IBUFGDS #(
_DIFF_TERM("'FALSE™), // Differential Termination
- 10STANDARD("'DEFAULT') // Specify the input 1/0 standard
) IBUFGDS_inst (
.0(0), 77/ Clock buffer output
_1(1), /7 Diff_p clock buffer input (connect directly to top-level port)
_IB(IB) // Diff_n clock buffer input (connect directly to top-level port)

// End of IBUFGDS_inst instantiation

EX LR
Spartan—-6 FPGA SelectlO VY — A z—4— AR
Spartan—-6 FPGA & —% > —h : DC ¥iE B I OAA v F Fk
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EIE . FHAY ILAVE £ XILINX:

IBUFGDS_DIFF_OUT

: Differential Signaling Input Buffer with Differential Output

| o}
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B "84T B TI4IE At BA
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EIE . FHAY ILAVE £ XILINX:

ICAP_SPARTANG

: Internal Configuration Access Port
ICAP_SPARTANG
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£ XILINX: BIE . FTHAY TLAVE

AR R 1%

B BAT {[E] TI4ILE ERER
DEVICE_ID 16 HEH 32”h02000093 . 0’h2000093 HOEPUOH T T T LS TNDT /A
32" h0200E093 , A D EEREELET,

32’h0201D093
32" h0202E093
32”h0203D093 .
327h02001093
3271h02002093
327h02004093
327h02008093
32’h02011093 .
327h02024093
327102028093
327h02031093

SIM_CFG_FILE NAME Bl 0 By b4 el PRal—ary EF AT on—
Evh 77 AL RBT) 28 ELET,

VHDL &Rk (/2 RAVS T —23Y)

WD 2 DOEXPFIELRWIG S ITat—L, =TT B S ORI T £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- ICAP_SPARTAN6: Internal Configuration Access Port

- Spartan-6

-— Xilinx HDL Libraries Guide, version 12.1

ICAP_SPARTAN6_inst : ICAP_SPARTANG6
generic map (

DEVICE_ID => X'2000093", -- Specifies the pre-programmed Device ID value
SIM_CFG_FILE_NAME => "NONE"™ -- Specifies the Raw Bitstream (RBT) file to be parsed by the simulation
-- model
)
port map (
BUSY => BUSY, -- 1-bit Busy/Ready output
0 =0, -- 16-bit Configuartion data output bus
CE => CE, -- 1-bit Active-Low ICAP Enable input
CLK => CLK, -- 1-bit Clock input
1 =1, -- 16-bit Configuration data input bus
WRITE => WRITE -- 1-bit Read/Write control input
)

-- End of ICAP_SPARTAN6_inst instantiation

0 —" -, ~ ~
Verilog 8l ([ RAV L T—3Y)
// 1CAP_SPARTANG6: Internal Configuration Access Port
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

ICAP_SPARTANG #(

_DEVICE_1D(0”h2000093), // Specifies the pre-programmed Device ID value
.SIM_CFG_FILE_NAME(*'NONE'") // Specifies the Raw Bitstream (RBT) file to be parsed by the simulation
// model

)
ICAP_SPARTANG6_inst (
-BUSY(BUSY), // 1-bit Busy/Ready output

.0(0), // 16-bit Configuartion data output bus
.CE(CE), // 1-bit Active-Low ICAP Enable input
.CLK(CLK), // 1-bit Clock input

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

D, // 16-bit Configuration data input bus
WRITEQWRITE) // 1-bit Read/Write control input

);
// End of ICAP_SPARTAN6_inst instantiation

s IR

Spartan—6 FPGA 21> 7 4 ¥l —3ay 22— — HAR

Spartan—6 FPGA 7 —% 3 —h : DC B B L OAA v T H1E
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£ XILINX: BIE . FTHAY TLAVE

IDDR2

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

IDDR2

(o]
o |2 |8 2 |8 |o
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VALTT,C0LCLD2 >0y lEFHL Ty R—RkMIEEFHINDD T, COBLO ClL OE FDIE BN
Ny TTF —4ZNBVIAENET, IDDR2 1%, LU AXDOEMERE LT 272D TEA7 7747 High D7my
7 AF—T ) (CE) R—b, T 27y 7 (/A EIF IR0 ETEL YN VYN R—F iz T
WET, o AT var ORI T L, VR =R OB O T — % R—re 1 DD ray sz
iz DHZENTEET,
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AR H A
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1 X X X X X INIT_QO INIT_Q1
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0 0 0 X X X EA7zL LAl
0 0 1 D 1 X D AL
0 0 1 D X 7 AL D
/Uty hE SRTYPE & TR E 7l 6E
THAODANFE
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CORE Generator™ B L O ¥ —Fk Nl
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EIE . FHAY ILAVE € XILINX:

FERATRELEE
B 247 | & T4k & BA
DDR ALIGNMENT ==%| | NONE, C0, C1 | NONE DDR LU AH DI AT A A Mo al e

NONE : &) % CO £72i% C1 Db EAsh=y
COFHET, Q0 BLV QL IZT —#Hi1Eh
S

CO: Q0 & QLWFDOT—HM COrryrdDILH |
Ny PICEHILET,

Cl: Q0& QLM EFDT—4#mCl Z7uy/dih k
By ICFRALET,

INIT_QO Eice e 0.1 0 QO ) OWMEZE 0 F/21% 1 ITRRE
INIT_Q1 LS g 0.1 0 Q1 HADWWIMEE 0 /2% 1 ITRE
SRTYPE Sz | SYNC, ASYNC | SYNC Yy /Uty h% SYNC F7-1% ASYNC (23R E

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- IDDR2: Input Double Data Rate Input Register with Set, Reset
-— and Clock Enable.

-— Spartan-6

-— Xilinx HDL Libraries Guide, version 12.1

IDDR2_inst : IDDR2

generic map(
DDR_ALIGNMENT => "NONE", -- Sets output alignment to "NONE", "CO", "C1"
INIT_QO => "0”, -- Sets initial state of the Q0 output to °0” or °1”
INIT_Q1 => 707, -- Sets initial state of the Q1 output to °0” or °1’
SRTYPE => "SYNC'") -- Specifies "SYNC" or "ASYNC" set/reset

port map (
Q0 => QO0, -- 1-bit output captured with CO clock
Q1 => Q1, -- 1-bit output captured with Cl clock
CO => CO, -- 1-bit clock input
Cl => C1, -- 1-bit clock input
CE => CE, -- 1-bit clock enable input
D => D, -- 1-bit data input
R => R, -- 1-bit reset input
S =S -- 1-bit set input
):

-- End of IDDR2_inst instantiation

Spartan-6 47 35') HA4K (HDL )
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£ XILINX: BIE . FTHAY TLAVE

Verilog i1t ([ RE2 L T—3Y)

// 1DDR2: Input Double Data Rate Input Register with Set, Reset
// and Clock Enable.

// Spartan-6

// Xilinx HDL Libraries Guide, version 12.1

IDDR2 #(
_DDR_ALIGNMENT(*'NONE'), // Sets output alignment to "NONE", "CO" or "C1"
-INIT_QO0(1°b0), // Sets initial state of the Q0 output to 1°b0 or 1°bl
_INIT_Q1(1°b0), // Sets initial state of the Q1 output to 1°b0 or 1°bl
_SRTYPE(''SYNC') // Specifies "SYNC" or "ASYNC" set/reset

) IDDR2_inst (

.Q0(Q0), // 1-bit output captured with CO clock
-Q1(Q1), // 1-bit output captured with C1 clock
.C0(C0), // 1-bit clock input
.C1(C1), // 1-bit clock input
.CE(CE), // 1-bit clock enable input
.D(D), // 1-bit DDR data input
-R(R), // 1l-bit reset input
1-bit

Sy /7

set input

)s

// End of IDDR2_inst instantiation

EX LR
Spartan—6 FPGA 2 74X ¥ 7L ulvyr Tuayy a—W— AR
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EIE . FHAY ILAVE € XILINX:

IOBUF
: Bi-Directional Buffer
IOBUF
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& XILINXe

AR R 1%

JE i 547 | fE TIAIE At B

DRIVE I 2.4,6,8,12, 16, 24 12

[/O ¥i#k L L T LVTTL, LVCMOS12.
LVCMOS15, LVCMOS18, LVCMOS25 F
721% LVCMOS33 % 1 9% SelectlO™
Ny 77 OH T OBRENE T (mA) 23R

IOSTANDARD wEE | Fes— R a B DEFAULT

TL AN 1/0 ik EED Y T

SLEW Sr%] | SLOW. FAST, SLOW

DS EAORERESLE T 230 I ]
QUIETIO ERIE, ZORMED R E TIET,
T =4 —heBRLU TS,

VHDL 821k (/2 RA S T—23Y)

KD 2 SORESTNIFELEWVEEAITar — L., T4 T4 B = OB AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- I0BUF: Single-ended Bi-directional Buffer
-— Spartan-6
-- Xilinx HDL Libraries Guide, version 12.1

I0BUF_inst : I10BUF

generic map (
DRIVE => 12,
10STANDARD => "DEFAULT",
SLEW => "'SLOW'")

port map (
0 =0, -- Buffer output
10 => 10, -- Buffer inout port (connect directly to top-level port)
1 =>1, -- Buffer input
T=>T -- 3-state enable input, high=input, low=output
):

-- End of I0BUF_inst instantiation

Verilog 581t ([ RA T —23Y)

// 10BUF: Single-ended Bi-directional Buffer
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

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

) I0BUF_inst (

.0(0), // Buffer output

-10(10), // Buffer inout port (connect directly to top-level port)
RIOF // Buffer input

T(D // 3-state enable input, high=input, low=output

// End of I10BUF_inst instantiation
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£ XILINX: BIE . FTHAY TLAVE

IOBUFDS

: 3-State Differential Signaling I/O Buffer with Active Low Output Enable
IOBUFDS

s
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EIE . FHAY ILAVE € XILINX:

AR R 1%

B BT fi& T4k SR BA
IOSTANDARD LTS F—s — %% | DEFAULT TL AN 1/0 Bk EE) 24T

VHDL 2k (A REVS T—23Y)
KD 2 OORESTNFELLEWVWEEAITar — L., T4 T4 B = ORI AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- 10BUFDS: Differential Bi-directional Buffer
- Spartan-3/3E/3A
-— Xilinx HDL Libraries Guide, version 12.1

I10BUFDS_inst : 10BUFDS
generic map (
I10STANDARD => "BLVDS_25")

port map (
0 => 0, -- Buffer output
10 => 10, -- Diff_p inout (connect directly to top-level port)
10B => 10B, -- Diff_n inout (connect directly to top-level port)
1 =1, -- Buffer input
T=>T -- 3-state enable input, high=input, low=output

s

-— End of I0BUFDS_inst instantiation

Verilog 58k ([ RA2 T —3Y)

// 10BUFDS: Differential Bi-directional Buffer
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

10BUFDS #(
- 10STANDARD(*'BLVDS_25"") // Specify the 1/0 standard

) 10BUFDS_inst (
.0(0), // Buffer output
-10(10), // Diff_p inout (connect directly to top-level port)
-10B(I0B), // Diff_n inout (connect directly to top-level port)
RIOF // Buffer input
T(D // 3-state enable input, high=input, low=output

):

// End of I0BUFDS_inst instantiation

FHHEHR
Spartan—6 FPGA SelectlO VY —A& z—H'— HAK
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£ XILINX: BIE . FTHAY TLAVE

: Input and Output Fixed or Variable Delay Element
IODELAY2
—]caL BUSY |—
—cE
B DATAOUT |—
——]IDATAIN
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THAVDARNEE

A ARR L =g

2A
A

CORE Generator™ BL U4V —K

< 7uad¥R—h

EAARTRMSE

B 24T [} TI4ILb FiEA
COUNTER WRAP LT WRAPAROUND WRAPAROUND By TERERAL IV A NINT 2
AROUND STAY_AT_LIMIT YARNZED BT BTk
NI KB E 3R MEEZ B2 5
LENAET ERE,
DATA_RATE B SDR. DDR SDR TN T L NET A
TN T —H L—hEIRE
DELAY_SRC =] 10, 10 ODATAIN : JZEFEY — A%
IDATAIN, N
ODATAIN OSERDES 7z 1% OLOGIC
MHD D ODATAIN B2
RELET,
IDATAIN : JBIEY — A%
IDATAIN &> (B 10B
(P/N) 7SR D 1 D) (T IE
LET,
10: T (FNFAAT—N Ao
RMEIZHES T AF By —
AN IDATAIN & ODATAIN
DTV EDLVET,
IDELAY_ MODE Pyl NORMAL, NORMAL CORMEAIEEEIIEE L
PCI WTLIEEW,
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VALUE

BiE BT [l T4k SR BA
IDELAY_TYPE p==dl DEFAULT, DEFAULT BHEZ A7, VARIABLE : =.—
DIFF_PHASE_ . T 1 s
DETECTOR. va %?)7 L—3a Bt
FIXED, VARIABLE_FROM_ E—FK
HALF_MAX R .
VARIABLE_FROM._ DEFAULT : ¥u &~— /LR
ZERO HAALDT 0T T ML
W BT TR E RS L
ij—o
VARIABLE_FROM_ZERO
Biw
VARIABLE_FROM_HALF_
MAX : Uty hEMEEZ R E
LET,
DIFF_PHASE_DETECTOR :
VAZRBIURAL —T
IODELAY2s 23 A7 —R &
N-ER T —R T,
IDELAY_VALUE FRH 0 ~ 255 0 IDELAY E—RCTODIEIES >
&
IDELAY2_VALUE FLH 0 ~ 255 0 IDELAY E—R TOEIEL T
&, IDELAY_MODE 7% PCI |Z
HESNTWDIGEIZOAfE
HAshEd,
ODELAY_VALUE R 0 ~ 255 0 ODELAY E—R COEBIEH >
A
SERDES_ MODE prg=all NONE, NONE HAF—REERLCT — X igE %
MASTER, LRI 585412 ISERDES2 &~
SLAVE AH F—RINAL—F F—RI|Z
BETDNEINETRE
SIM_TAPDELAY_ K 10 ~ 90 75 PRal—arDOLDBEMET,

NS TR a2l — g
CVRIIZBIOBREICET 5
LW TEET,

VHDL gBik (A2 REVL T—23Y)

WD 2 DOMELPFIELRWGEITat—L, =TT B S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- 10DELAY2: Input and Output Fixed or

-- Spartan-6
-— Xilinx HDL Libraries Guide, version 12.1
I0DELAY2_inst : I0DELAY2
generic map (
COUNTER_WRAPAROUND => "WRAPAROUND", -- STAY_AT_LIMIT or WRAPAROUND

DATA_RATE => "'SDR",
DELAY_SRC => "10",
IDELAY2_VALUE => O,

IDELAY_MODE => "*NORMAL',
IDELAY_TYPE => "DEFAULT",

-- SDR or DDR

Variable Delay Element

-- 10, ODATAIN or IDATAIN

-- Amount of Input Delay (0-255)

-- Unsupported

-- FIXED, DEFAULT, VARIABLE_FROM_ZERO, VARIABLE_FROM_HALF_MAX or

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

por

);

Verilog &

//
//

IDELAY_VALUE => 0,
ODELAY_VALUE => 0,

SERDES_MODE => 'NONE",
SIM_TAPDELAY_VALUE => 75

t map (
BUSY => BUSY,
DATAOUT => DATAOUT,

DATAOUT2 => DATAOUTZ2,

DOUT => DOUT,

TOUT => TOUT,

CAL => CAL,

CE => CE,

CLK => CLK,

IDATAIN => IDATAIN,
INC => INC,

-- I0CLKO - I0CLK1: 1-bi

10CLKO => 10CLKO,
10CLK1 => 10CLK1,
ODATAIN => ODATAIN,
RST => RST,

T=>T

End of I10DELAY2_

10DELAY2:
Spartan-6

e il
SO oTT
ot

1-bit
1-bit
1-bit

-- DIFF_PHASE_DETECTOR

-- Amount of input delay (0-255)

-- Amount of output delay (0-255)

-- NONE, MASTER or SLAVE

-- Amount of delay used for simulation in pS

Busy after CAL

Delayed data output to ISERDES/Input register
Delayed data output to general FPGA fabric
Delayed Data Output to 10B

Delayed Tristate Output

Initiate calibration input

Enable increment/decrement

Clock input

Data Signal from 10B

Increment / Decrement input

t (each) 170 Clock inputs

Output data input from OLOGIC or OSERDES.
Reset to zero or 1/2 of total period
Tristate input signal

inst instantiation

gt (A REVOT—23Y)

Input and Output Fixed or Variable Delay Element

// Xilinx HDL Libraries Guide, version 12.1

10DELAY2 #(
. COUNTER_WRAPAROUND (*"WRAPAROUND'") , // STAY_AT_LIMIT or WRAPAROUND

_DATA_RATE("'SDR™),
_DELAY_SRC("'10"),
. IDELAY2_VALUE(O),

. IDELAY_MODE(*"NORMAL"),
. IDELAY_TYPE("'DEFAULT""),

. IDELAY_VALUE(0),
_ODELAY_VALUE(0),

.SERDES_MODE(""NONE™),

-SIM_TAPDELAY_VALUE(75)

)
10DELAY2_inst (

);
7/

.BUSY(BUSY),
.DATAOUT (DATAOUT),

-DATAOUT2(DATAOUT2),

.DOUT(DOUT),
_TOUT(TOUT),
.CAL(CAL),
_CE(CE),
.CLK(CLK),
IDATAIN(IDATAIN),
-INC(INC),

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

// 10CLKO - I0CLK1: 1-bi

. 10CLKO(10CLKO) ,
_10CLK1(10CLK1),
_ODATAIN(ODATAIN),
_RST(RST),

_T(D)

End of I10DELAY2_

|
L L

H Ll ol T RPRPRPR
ANOOTOOOOODTOUTO
-

eac

1-bit
1-bit
1-bit

/ SDR or DDR
// 10, ODATAIN or IDATAIN
// Amount of Input Delay (0-255)
// Unsupported

// FIXED, DEFAULT, VARIABLE_FROM_ZERO, VARIABLE_FROM_HALF_MAX or

// DIFF_PHASE_DETECTOR

// Amount of input delay (0-255)

// Amount of output delay (0-255)

// NONE, MASTER or SLAVE

// Amount of delay used for simulation in pS

Busy after CAL

Delayed data output to ISERDES/Input register
Delayed data output to general FPGA fabric
Delayed Data Output to 10B

Delayed Tristate Output

Initiate calibration input

Enable increment/decrement

Clock input

Data Signal from 10B

Increment / Decrement input

h) 170 Clock inputs

Output data input from OLOGIC or OSERDES.
Reset to zero or 1/2 of total period
Tristate input signal

inst instantiation
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FHHEHR
Spartan—6 FPGA SelectlO VY — A m—H#— AR
Spartan-6 FPGA & —%> —h : DC #EB L OAAw F Kk
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& XILINXe

IODRP2

: I/O Control Port

M=

YAV TATIEZDOZ VL AL IDOFE YR —FL TWER A,

s HIEHR

Spartan—6 FPGA Select]O VY — & m—H — G AR

Spartan—6 FPGA 5 —X > —h : DC $tEB X OAA v F Kt
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& XILINXe

: I/0 Control Port for the Memory Controller Block

IODRP2_MCB
AAUXADDFIM:O) AUXSDO
—aDD
— L auxsoom DATAOUT
—BKST

DATAOUT2
—]ck
. DOUT
— IDATAIN
—i0CLKo DQSOUTN
—I0CLK1
—memuppaTe  DASOUTP
—— ODATAIN

SDO

——] READEN
—sP TOUT
—T

M=E

®nE2

ZOTHAY T AUMI, AT A X —T A A% AL T IVA T 572812 MIG (Memory Interface Generator) =

7T MCB 7ayZbiAaGbe TS ET, MIG DT TOFERITXR—FEnTnERA,

EER AR

PAVTAREY A B =T 2 A A V=R —HF MIG) 2—H — HAF

Spartan—6 FPGA 7 —% > —h : DC ¥EB I OAAL v T Fik

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

: Input SERial/DESerializer.
ISERDES2
——{BITSLIP CFBO|—

cEo CFB1 |—
DFB |—

——CLKo

FABRICOUT

cLKi INCDEC |—
——CLKDIV Q1 b—
b Q22—
Q3 }—

—I0CE
Q4 |—
RST SHIFTOUT —
——{SHIFTIN VALID —

Z OB ITIZANTINTIA4Y T ay s RNEENTEY, ISERDES2 ZVIT 472 HL TF A /v AF o —
rC&E94, ISERDES2 Zffifi-425L. SerDes tt 1:2, 1:3. BLU 1:4 DI VT IV /RFL LV EHD AT EE TS, SerDes L
1. T =X 7T THEHE/O rayrl, FNIVEEHEDO T L L F—2ONBIFE T ENE T a—s3 1 7
oy 7T, ezt 500MHz TEIMET AL L7 L—Fk /O Zay 2% LT 500Mb/s CF —X %523
5854 ISERDES2 (28 4 B DT —H M 1/4 DL —h (125MHz) © FPGA n¥y 7 IZiint S Ed, ZEA 24
T 584 . 2 5O 0B IZBEH TS 2 D ISERDES2 FUIT 47 % B A — R LT, SerDes Lt 1:5, 1:6.
17, BEXO 1:8 R TEXEJ, 45 ISERDES2 (Z1F. NTL L F—F A2 T —RTHIZ D0y /b BTN TWET, 20
oY%, By bRy B A FEIT T A A I E T,

R—bDEREA

e 247 B B HE

BITSLIP A7 1 High D4 . Ev Ay 7P NETENET, EvbRUy T
WV, AT — RSN TV DRI DT,
B O DATAWIDTH THEHTEET, v bRy ORI,
DATA WIDTH OfEIZ &> TREVET,

CE0 AT 1 & (Ta—r L sy RUTU) LY REZD 70y 7 A f—
TS

CFBO Hy 7 1 PLL/DCM THAREN =7y 7% BUFIO2FB /"L C
PLL/DCM IZ7 4 —K o7 LF4,

CFB1 H 7 1 PLL/DCM THAREN =72y 7% BUFIO2FB %L C
PLL/DCM IZ7 4 —KR w7 LFE9 (BEHFV),

CLKDIV AT 1 ra—s)L yayy Xy —27 ANJ), FPGA uyy s KA
Dray 7T,

Spartan-6 547 51) H4K (HDL A)
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R—r4£ BT 5] M He

CLKO ATy 1 1/0 /vy s Ry NI =D NF), A7 v ar CRERAIRE T,
rayy 2 WERBEAMEHASN TORWGEEICEHSNDGTZ
A=V 7y 7 N1 T3 (DATARATE EHAEZR),

CLK1 AT 1 /0 /vy FyhT—ID NS, A7 var CRERA[RETT,
a7 2 BREREMEHASN TWAEADORIEHSNS
B FY Zvay s NSICT (DATA RATE EMEZ S ),

D AT 1 F—& ANJJ, IODELAY2 7 uvZ|ZLABIED%R DT —X
ASTT,

DFB H 7 1 IODELAY2 =L AR CRBZEL/Z A )71y 7% BUFIO2 2L
T DCM, PLL, £7-1% BUFG (2L E7,

PABRICOUT Hi7) ! FPGA By 7 Tl SN AHRM T — 4,

INCDEC i ! RS E—RCOMRIER O T (AL—F E—]T
I 3I—) ZIET —HDY TV T DEAIL T NS T=)
o7 % FPGA uw 7@,

IOCE A7 1 BUFIO CE OIRET DT —# Aha—T7 155, BRI TV
% SerDes E—R TP /O BLOZa— )L Juay ZIZRLIEL
WHAIL T CTANE—T T—4 T 7T F ¥ M ThbET,

Ql ~ Q4 H D 1 N—=RY 2T ~OL AR E R,

RST AA 1 FERYEY DI,

SHIFTIN AH 1 VAL /AL —T 1/0 DAAT—RATME S, v AZB LA
L—T7 OV AR, 4 IDHKEVMED DATA WIDTH &3
ASNOHEIMEALES, 7Ry~ A2 084 MR
WE—RTHEMESNDGT —FANZRELET, AL—T DY
BlE, TN T —=HERDIVT N T —F AR ELET,

SHIFTOUT H 1 VA AL =T /OO A r—R g B, YT LEni-
F=BEAL =T PEEETHIDOIHEALES, vAFX F—F
DBE ANV TR LIPRED 4 BEANSVIT IV 5T —H %R
L—7IZEELET,

VALID H D 1 ~AZ E—RTOMBEREHFON I T (AL —7 £—RT
13X 3I—), ANT—ZIZoy PR WA (R AR 2 T
JATEAIEWARVEA). VALID {E 513 Low 12720, FPGA
w7 T INCDEC 1§ BN RSN R L £ T,

THAVDANAFE

A VARR L =g il

Eiid A A]

CORE Generator™ 8L 4 —FK HELE

< 7adPR—k AR}
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AR R 1%

B 247 E TI4ILE B
BITSLIP_ENABLE 7 — L% | FALSE, TRUE FALSE BITSLIP A B THIE T2y AV » 7B
ROV /A 7R ELET, AT THE Y
i, DATA WIDTH TEEIREN TWAIEIC
FoTHRFEVET, FT7OHEIT BRIy
7 CE 2N 12, IOCE Zuvy s A 2—T7 )LD
IO 1/0 vy OF 73 /VMEIZIRVET,
DATA_RATE el SDR, DDR SDR F—H& L —hRE, DDR 7y IR0
o 1/0 7ayrEiE 1 DD 1/0 Z7uy
JIZEo TR ENFE T, 2 >0 rayrn
BAESNDHE . T DOAARZEITH 180 T
HOLMLENRHVET,
DATA_WIDTH S g 1.2,3,4.5.6.7, |1 F—Hig, SUTANSSRFL L ~Da
8 IN—=HDNNTL ) T —HHNEEERLE
4, 5 L EOfEIL. 2 ->? ISERDES2 72w
D NA — R T DG B O HREHT
T ZOWE . FUENRRAZ Ty sl
L—7 7ayZIlEHENALERHYET,
INTERFACE_TYPE | S5 NETWORKING NETWORKING BIEE—RZRIRL, EOBY DO RTL L
NETWORKING. F—%78 FPGA n¥ w7 I AT RETH D
PIPELINED, NERELET,
RETIMED
SERDES_.MODE el NONE, NONE 2 5™ ISERDES2 7 a7 i3 A r—REh
MASTER, TWHEEA ., ISERDES WHEM Tl s T
SLAVE WA, AR EIIAL —T LTSN

TWAPERLET,

VHDL &8it (A RBVIT—23Y)
WD 2 SOWIBFIELRVEAEIE =L, =2 T T4 E & ORI AT ET,

Library UNISIM;

use UNISIM.vcomponents.all;

-- ISERDES2: Input SERial/DESerializer
-- Spartan-6
-- Xilinx HDL Libraries Guide, version 12.1

ISERDES2_inst :
generic map (

I SERDES2

BITSLIP_ENABLE => FALSE,
DATA_RATE => "'SDR",

DATA_WIDTH => 1,

SERDES_MODE => **NONE"

-- Enable Bitslip Functionality (TRUE/FALSE)
-- Data-rate (SDR/DDR)
. -- Parallel data width selection (2-8)

INTERFACE_TYPE => "NETWORKING", -- NETWORKING, NETWORKING_PIPELINED or RETIMED
-- NONE, MASTER or SLAVE

)
port map (

CFBO => CFBO, -- 1-bit Clock feed-through route output

CFB1 => CFB1, -- 1-bit Clock feed-through route output

DFB => DFB, -- 1-bit Feed-through clock output

FABRICOUT => FABRICOUT, -- 1-bit Unsynchrnonized data output

INCDEC => INCDEC, -- 1-bit Phase detector output

-- Q1 - Q4: 1-bit (each) Registered outputs to fabric

Q1 => Q1,

Q2 => Q2,

Q3 => Q3,

Q4 => 04,

SHIFTOUT => SHIFTOUT, -- 1-bit Cascade output signal for master/slave 1/0

VALID => VALID, -- 1-bit Output status of the phase detector

BITSLIP => BITSLIP, -- 1-bit Bitslip enable input

CEO => CEO, -- 1-bit Clock enable input

Spartan-6 47 35') HA4K (HDL )
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CLKO => CLKO, -
CLK1 => CLK1, -
CLKDIV => CLKDIV, -
D => D, -
10CE => I0CE, -
RST => RST, -
SHIFTIN => SHIFTIN -
);

bit 1/0 clock network input

bit Secondary 1/0 clock network input

bit FPGA logic domain clock input

-bit Input data

bit Data strobe input

bit Asynchronous reset input

bit Cascade input signal for master/slave 1/0

-- End of ISERDES2_inst instantiation

Verilog itk (A RB O T —23Y)

// ISERDES2: Input SERial/DESerializer

// Spartan-6

// Xilinx HDL Libraries Guide, version 12.1

ISERDES2 #(
_BITSLIP_ENABLE("'FALSE™),
_DATA_RATE("'SDR™),
_DATA_WIDTH(L),

// Enable Bitslip Functionality (TRUE/FALSE)
// Data-rate (SDR/DDR)
// Parallel data width selection (2-8)

- INTERFACE_TYPE("'"NETWORKING'"), // NETWORKING, NETWORKING_PIPELINED or RETIMED

.SERDES_MODE('*NONE'")

)
1SERDES2_inst (

.CFBO(CFBO), //
_.CFB1(CFB1), V4
.DFB(DFB), //
_FABRICOUT(FABRICOUT), //
. INCDEC(INCDEC), 7/
// Q1 - Q4: 1-bit (each) R
-Q1(Q1),

-Q2(Q2),

-Q3(Q3),

-Q4(Q4),

_SHIFTOUT(SHIFTOUT), //
_VALID(VALID), /7/
_BITSLIP(BITSLIP), //
.CEO(CEO), //
.CLKO(CLKO), V24
.CLK1(CLK1), 7/
_CLKDIV(CLKDIV), V4
.D(D), //
_10CE(10CE), V4
_RST(RST), //
_SHIFTIN(SHIFTIN) //

);

DRRPRRRR

g

RS R e e

// NONE, MASTER or SLAVE

t Clock feed-through route output
t Clock feed-through route output
t Feed-through clock output

t Unsynchrnonized data output

t Phase detector output

istered outputs to fabric

bi
bi
bi
bi
bi
S

Cascade output signal for master/slave 1/0
Output status of the phase detector
Bitslip enable input

Clock enable input

1/0 clock network input

Secondary 1/0 clock network input

FPGA logic domain clock input

Input data

Data strobe input

Asynchronous reset input

Cascade input signal for master/slave 1/0

[oie e oo deooe ooy
o

// End of ISERDES2_inst instantiation

B3 R

Spartan—6 FPGA SelectlO VYV —A zt—H — H AR

Spartan—-6 FPGA & —# > —h : DC ¥iE B I OAA v F Fik
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JTAG_SIM_SPARTANG

: JTAG TAP Controller Simulation Model

JTAG_SIM_SPARTANE
TCK TDO

TDI

T™MS

12013

M=

ZDI 2l —ygy aryiR— ke FE AT AL JTAG TAP o ha—F A2 —T A A T7oriay  BlRa~wy
RO 2L —ar &2 ITTE, JTAG BLONRT U ZY 2%y EifE, USER 2~ R8T BSCAN_SPARTANG
SRR MNIBES DEEEZ AR — R LV TEEL L TNy S ODIRNL D £, ZOTT VL, FPGA Y7k
T T DEFEEDTIITATINEI~ T EINT, THAVNCEEA L AF V2= T HZEIITEERADR, TARY
FREDI 2L —arDHRDT 7 ANTHRETHRE, AR THRALTT A Xy N ANMIE TN TH
XY —A THALHIFEHATEET, ZOETVE, @ RTL) 22l —arBLUOFAIL T 3ol —vay

THEMTEES, .

R—rDERHA

R—b+4 24T U] e

TDO H 7 1 TR T =S TTO JTAG S BLOTFT —F LI RZDTY
TSI TT, TAP 2o ha—5 D AT — B L OBIEDOMSIZLY.
B EOEERIZ TDO ICMB EI3T — 22X ETHLORY (fd
FIET —H) BRELET, TDO DAF—hiE TCK D3rh FAY
Ty TELL, TAAANEMTEITT — R 7SN T 5
DIRT VT 47N ET, TDO XTI T47 RIAHI1TY,

TCK AN 1 FAN 7y JTAG OF Ak 7ay 7 T4, TAP 2 he—J B LN
JTAG L AZ 1% TCK IZEIHIL CEMEL £,

TDI AT 1 TANT—H : T_TD JTAG D BIRNTFT—F LI2REZDLYT
JWATITE, TAP 2 ha—FDAT — B I ORBIEDOMSITLY,
FEE OBAERIC TDI b B /237 — 22 AT 2L AKX (i
BEFITT —%) BRELET, TDLITIINE I ATy RGNS
FNTHY, BREIESNR WAL AT AcrYy 7 High 2L E
T, TDI 6D JTAG L AE DM E-1LT — #4451 TCK @
S BRIy DI RBILET,

T™S AT 1 FTANE—F BV Zb: TCK OB LRV Ty T TAP 2 ha—5 D
AT —R DY — U AEIRINLET, TMS [T 7 V7 v 7
EENTEY, BFEisheWiEAiEay vy High 2L £,

THALDARNFE

AVAB Y =g TARFFIT v Iab—vay T TO R

HER A}

CORE Generator™ BL O\ 4 —FK Nl

~ 7D R—h ENG

TAMNUTF T A AV ARZ Y Z— L AT VAT —vay Ty AVERIXT FA L OERIERSND 7 74

X ED RN EEBEIOLET,
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£ XILINX: BIE . FTHAY TLAVE

ZOaALR—R IO A FEOEMBL Y Il — T a o TR TR/ > Iab —Yay FSHAY AR %
ZIRLTLIZE,

ERATELE M
B BAT & TI4ILE £ ER
PART NAME SrEE | LX4, LX9, LX16, LX4 IDCODE BIOZEDMD T /A REEE D &
LX25, LX25T A ELSRET DD, F—F vk T34
LX45, LX45T, LX75. 2EEELET,

LX75T, LX100,
LX100T, LX150,
LX150T

VHDL £k (/2 RA T —S3Y)
WD 2 SORETHIFIELWVWESITa— L, T T AT 4B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- JTAG_SIM_SPARTAN6: JTAG Interface Simulation Model
- Spartan-6
-- Xilinx HDL Libraries Guide, version 12.1

JTAG_SIM_SPARTAN6_inst : JTAG_SIM_SPARTANG
generic map (
PART_NAME => "'LX4'") -- Specify target S6 device. Possible values are:
—— "LX4","LX150","LX150T", "LX16", "'LX45","LX45T"

port map (
TDO => TDO, -- JTAG data output (1-bit)
TCK => TCK, -- Clock input (1-bit)
TDI => TDI, -- JTAG data input (1-bit)
TMS => TMS -- JTAG command input (1-bit)
);

-- End of JTAG_SIM_SPARTAN6_inst instantiation

Verilog B2k (A2 RA T —3Y)

// JTAG_SIM_SPARTAN6: JTAG Interface Simulation Model
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

JTAG_SIM_SPARTANGE #(

_.PART_NAME(*'LX4') // Specify target S6 device. Possible values are:

// TLX4"™,"LX150","LX150T"," "LX16",""LX4","LX45",""LX45T""

) JTAG_SIM_SPARTAN6_inst (

_TDO(TDO), // 1-bit JTAG data output

_TCK(TCK), // 1-bit Clock input

_TDI(TDI1), // 1-bit JTAG data input

_TMS(TMS) // 1-bit JTAG command input

);
// End of JTAG_SIM_SPARTAN6_inst instantiation

AR
B/ VIab—vay TP HAR
Spartan—6 FPGA 2> 7 4 ¥l — gy 22— — HAF
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EIE . FHAY ILAVE £ XILINX:

KEEPER

: KEEPER Symbol
KEEPER

ME

ZOFHFAY ZUACRNE, M A AR SND XY OBEERFFT 57 4 — 7% — /S TLAVRTT, ki
1. Ry MO U TS | 2884 5L KEEPER IZF DRy MU — 7 /KHUE 1 #BREL £, Z0#% . vk R
FGANRPITA AT — N2> T, KEEPER 1374 — 7 /KHUE 1 #BREHLEHT £,

R—bDEREA

R—b4 A [ = e ge
O 7 1EYh F—
FHEAYDANT

AVAR =gy ]

HERR A]

CORE Generator™ BL U4 —K AT
~7udHFR—h Ry

VHDL 81k (/1 RAVP T —23Y)
KD 2 SDORESTNIFELLEWVWEEA o — L., = T4 T B = OB AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- KEEPER: 1/0 Buffer Weak Keeper
-— Spartan-6
-— Xilinx HDL Libraries Guide, version 12.1

KEEPER_inst : KEEPER
port map (
0=>0 -- Keeper output (connect directly to top-level port)

);

-- End of KEEPER_inst instantiation

Spartan-6 47 35') HA4K (HDL )
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// KEEPER: 1/0 Buffer Weak Keeper
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

KEEPER KEEPER_inst (
.0(0) // Keeper output (connect directly to top-level port)
s

// End of KEEPER_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 3!) 74K (HDL F)
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& XILINXe

LDCE

: Transparent Data Latch with Asynchronous Clear and Gate Enable

LDCE

ME

ZOTHA =L AUNE, ERMIZUT (CLR) BE O —h A3 —7 )V (GE) fF&i&Ei# T —% Z7vF 7, IRV
7 A1 (CLR) 28 High 12725 & O AT G S, 7 —2 177 (Q) 23 Low 12Uy hSvET, 7 —hAT] (G)
BLOF—k 432 =7V (GE) 7 High T. CLR 2% Low ®&&x, Q IZIXT —# A1 O) »MERAENET, GE 28 Low @
e D OMEIEAEREIZRVET, D AJJOfEIX. G 2% High 225 Low ICTUIV R DL EEITTy FNITHMHIILET,
Q HADEIZ, G 713 GE 28 Low ORNIIZE/LLER A,

BHEET DL, Ty FITIERINIC IV T EN, 128 Low 12720 F9, FPGA TlE, 7 m—,L By b/t vk (GSR)
ETITATNCTHE BIRBABEORELYI2L —2 a2 TEFET, GSR DF 74 /L MIT 75 47 High TT 3,
STARTUP architecture > RV D GSR A JIDBNCA L N—25BINTAET 7747 Low IZTXFE,

mIEXR

AR H A
CLR GE G D Q

1 X X X 0

0 X X PR AN
0 1 1 D D

0 1 0 X izl
0 1 ! D D
THALDANAEE

AVAB S T—ay Tl

CORE Generator™ BL U 4% —K Nl

~7adHR—h PN

FEARRELTREM

JEq i /4T & TI4ILL | EiEA

INIT 2 % 0. 0 Ay 74X 2l —artho Q M OWIMIEA R E
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s HIE R
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EIE . FHAY ILAVE £ XILINX:

LDPE

: Transparent Data Latch with Asynchronous Preset and Gate Enable

PRE

D LDPE a
E .
G|

X054
M=

ZOTHAL L ACMNE, HRMT VYR (PRE) 8IS —h 12—V (GE) f&E@ 7T —% 7vF T, PRE N
High [Z725 & 1EO ARSI, 7 —F 1) (Q) 23 High IC7V ey h&nEd, 7 —FAS) () BLOT —h A
2—7 v (GE) 7 High D56, Q I27 —Z AJ) (D) DEAH IS ET, D AJDfEIE, G 23 High 725 Low (28I
BOHLITyFRICHMSNET, Q HAOMHEIL, G £/ GE 2% Low DRIFZ(LLEE A,

BN END L, Ty FIIIERBIC TV By b, 7128 High (2720 F9, FPGA TiL, Za— 3L vy b/ Vky
N(GSR) 27277471 Al BIRHEAEOWLRES S IaL —arTEXFET, GSROF 74/ NI T 2717 High T
N, STARTUP_architecture 3RV @D GSR NI DRNIA L X—E&BINT5ET 7747 Low IZTEET,

mER

AR H A
PRE GE G D Q

1 X X X 1

0 0 X X (oo
0 1 1 D D

0 ! 0 X EiL
0 1 ! D D
FHALDANF &

AVAR =gy ]

HHE He s

CORE Generator™ B L' 4 —FK N

~7uOHFR—h KA

FERATREG R

B AT & TIAILE | EREA

INIT 2 X 0.1 1 B ARFE 1T Q B —NIH 5 GSR O 7 — b

DR E T E

EER AR 2

Spartan-6 FPGA D& #} (= —HW— HARBLOT —#—h)
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£ XILINX. BIE . FTHAY TLAVE

LUTS

: 5-Input Lookup Table with General Output

4] LUTS
13

12

l

lo

Aftributes
INIT=00000000

0

5-Input Look-Up Table

H10B4E

M=

ZOFYAy T AN AN S B 1 Eory s Ty T —7 0 (LUT) <. FEFHE 32 B ROM 6 Evh
DT RLRAIEE) ELTEIET D). 5 Aioul vy 7yorvarz A VAV RTEET, LUT IZEA Yy
IR T ay )T T HANCEENDZL DY Yy Ty iarA TVARNTHEXEMLET, LUTS 25 1
DOEBIIATAANIZEENS LUTE 12, 2 DOEAIT 1 20 LUT6 IV OHIBIZHVET N v TExET,
LUT5, LUT5 L, 38X LUT5.D O¥EEEIZFRIT T4 2%, LUTS L BXONLUTS.D TiX. LUTS O AE B2 RNEATA
AT L720, LO &AL T CLB I8k 20N T& ¢, LUTEL Tit LUTS MBDEERE DL 1 DD
ATAAETNL CLB IZEENDIDITIRETEXHDIZHL, LUT5 D TiX LUTS O I ENEATAA/CLB vy vk
SRER T 7 D IR T AIOICHEE TE XY, LUTS Tl I O# T ESNARNWD T, NEBATA AET21E
CLB § 5 O 2 R R IR E T DML ENRRVRY WO TH & EJ,

LUT oadyr 77 7arZRET 5720 INIT BHEIZ 32 By b 16 ERAZRETHILENHYET, INIT H
W, BE T A AN EHEINDEXIC, ST 5 INIT By MEIZ 1 280 Y THZETHESNET, 72&21E Verilog
C INIT fEi% 32°h80000000 (VHDL Ti& X”80000000”) (Z5% E T D&, AJTT_XTH 1 OLGELAMIH I 0 12720
*4 (5 AJJD AND #—F), F7=. Verilog T INIT {% 32’ hfffffffe (VHDL TlZ X"FFFFFFFE") IZ&E 5L, AT
N XRTErDEELSMIHNIE 11220 ET (6 AT ORT—1),

FPGA LUT Z'UX7 47 Tl&, INIT ST A—X CEBENH ESNET, T 74N 0 T, ANEIZ» DL T H
Z 0 WZBRENLE T (T RELTHERE), 7272 LS DA LUT FUIT47 Dony vy 77 7varZiiEd 520
W2, LW INIT AR ETAHLERHVES, LUT DEEIEETHHIEICIT. RO 2 >BHVET,

MBRAHERTHHE : LUT O INIT 23 E 35— M7 5k, ~AFVORBEIZT X TOANEVANTH
Sioual o EERIEEL. 2RO H EDS  FIEZERL £,

MBRXEEHTIHE  VARSNERBE R OIS T2 LUT OF ATNINRTA—ZEEFZL, NTA—ZETTIT
O o OIMBEREAERLET, MAZHEMLCLEZITZOFIEO BT, B O FIED I STA—FDEE
EWZa—REH AT 0ERHYET A,
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EIE . FHAY ILAVE £ XILINX:

AmIE R
A7 H
14 I3 12 I I0 LO
0 0 0 0 0 INIT[0]
0 0 0 0 1 INIT[1]
0 0 0 1 0 INIT[2]
0 0 0 1 1 INIT(3]
0 0 1 0 0 INIT(4]
0 0 1 0 1 INIT(5]
0 0 1 1 0 INIT(6]
0 0 1 1 1 INIT[7]
0 1 0 0 0 INIT[8]
0 1 0 0 1 INIT(9]
0 1 0 1 0 INIT[10]
0 1 0 1 1 INIT[11]
0 1 1 0 0 INIT[12]
0 1 1 0 1 INIT[13]
0 1 1 1 0 INIT[14]
0 1 1 1 1 INIT[15]
1 0 0 0 0 INIT[16]
1 0 0 0 1 INIT[17]
1 0 0 1 0 INIT[18]
1 0 0 1 1 INIT[19]
1 0 1 0 0 INIT[20]
1 0 1 0 1 INIT[21]
1 0 1 1 0 INIT[22]
1 0 1 1 1 INIT[23]
1 1 0 0 0 INIT[24]
1 1 0 0 1 INIT[25]
1 1 0 1 0 INIT[26]
1 1 0 1 1 INIT[27]
1 1 1 0 0 INIT[28]
1 1 1 0 1 INIT[29]
1 1 1 1 0 INIT[30]
1 1 1 1 1 INIT[31]

INIT = INIT J@tE TR ESh 7z 16 % 2 #E TR LM
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& XILINXe

AR— D 5t 5

R—r% AMF B HHe
] H 77 1 5 ANJJ LUT
10, 11,12, 13, 14 AS 1 LUT Ay

THAVDANFE

AVRE Yy T—ay -
Hew e
CORE Generator™ 3 L O 4 —F A
~7adPR—k R

EARTREG IR 1%

JE "84T B TI4IE

59

INIT 16 #E# 32 B ME T _CER

NI T T F—T LORBEEIEE

VHDL 5838 (/2 RA T —2 7))

WD 2 SORETHIFIEL VWSS IIa— L, T T AT 4B = ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT5: 5-input Look-Up Table with general output
- Spartan-6
—-- Xilinx HDL Libraries Guide, version 12.1

LUT5_inst : LUT5
generic map (

INIT => X"00000000*") -- Specify LUT Contents
port map (

0 => 0, -- LUT general output
10 => 10, -- LUT input
11 => 11, -- LUT input
12 => 12, -- LUT input
13 => 13, -- LUT input
14 => 14 -- LUT input

);

-- End of LUT5_inst instantiation

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

Verilog i1t ([ RE2 L T—3Y)

// LUT5: 5-input Look-Up Table with general output
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

LUTS #(

_INIT(327h00000000) // Specify LUT Contents
) LUTS inst (

.0(0), // LUT general output

-10(10), // LUT input

-11(11), /7 LUT input

_12(12), // LUT input

-13(13), /7 LUT input

_14(14) // LUT input
):

// End of LUTS_inst instantiation

EE N

Spartan—6 FPGA 21 74X ¥ 7L u¥yr Juayy a—H— AR

Spartan—6 FPGA 5 —X 3 —] : DC ##E B L AL F H5bk:
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£ XILINX. BIE . FTHAY TLAVE

LUTS.D
: 5-Input Lookup Table with General and Local Outputs
N LUT5_D
3 | | O
21 [uwbaes |
1 [lNlT-DOOOOOOO I _LO

=]

5-Input Look-Up Table

X10944

M=E

ZOTHA =L AN, AN S, B L Eory s Ty T—7 0 (LUT) T, ERP 32 B b ROM 6 vk
DTRLRHRE) ELTEIET 20 5 ANDorYyr Ty riar i A FIALRTEET, LUT IZEANRED Y
IREET 0y )T, THPANCEENDZL DRV YT T7ovar kA TIA N HEEIERLET, LUTS 28 1
DDA FIATAARNIZE D LUT6 12, 2 DDOHAIE 1 2D LUT6 ([ZZ D ORlBRIZHY ET /Sy 7 TEET,
LUT5, LUT5_L, B8& O LUT5.D OFEREIZIRIC T4, LUTEL BX O LUTS.D Tlk, LUTS O H1{E BENAT A
AN LT LO DA EHLC CLB IZ#i T A2 M TXFEF, LUTSL Tt LUTS 2B D3 1 HD
ATAAENE CLB ICEH ENDHEIITHEE TEHDITHIL, LUT5D Tik LUT5 O H A% NEEATAA/CLB nY vk
SR s Ol T ICBEE T DX ETEE T, LUTS TR ORI ES WD T, WEIATA AE2I1E
CLB 18 5O 8w A W R E T DL ERRVRD WO THEM TEET,

LUT oayyr 77 rarZET570 INIT BHIZ 32 By b 16 ERAHRETHILENHYET, INIT E
WL BT A A NI NAEEIC, KT D INIT By MEIZ 1 #E50 Y CTHZETRASNET, 72Lx I3 Verilog
T INIT fi£% 32°h80000000 (VHDL TiL X”80000000”) (25X E T DL, AJ1TXTH 1 OFELISMIH I 0 12720
*9 (5 AJ1D AND #—F), F7=. Verilog T INIT % 32’ hiffffffe (VHDL Ti% X"FFFFFFFE”) IR ET D&, AT
DT XRCEaeDLELSMIHIE 11Z20ET G AT OR 7 —1),

FPGA LUT Z'U7 47 Tld, INIT ST A =X CimBUENR ESNET, 7T 74/VMNE 0 T, ANEIZ» DL T H T
OB LE T (VI RELTHERE), 7277 LELDEA . LUT FUITFT4T7 oualyr Ty riaryrigiEd a0
W2, #HTLW INIT OEZRETALERHVET, LUT DEZIEETAHHIEICIE. IRD 2 2B3HVET,

MBEAHERTHHE : LUT © INIT 23 E+ 25— &7 7k, A FTVOMBEICTXTOASEYANTH
Hoaly 7 EERIEEL. ZNHOH IES . FIEEEZERLET,

mBERXEFEHTEIHE : VARSI RBLEOMEIC KT D LUT OF AN RTA—=ZEEFRL, RTA—=FETCIT
oy 7 DRBRE AR LET, BALZHEEL CLEZ T FIEO T NEE T, §iHOFED I STA—2DEE
BT —REEHATILERHIER A,
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EIE . FHAY ILAVE £ XILINX:

AmIE R
AR H A
14 I3 12 I I0 0 LO
0 0 0 0 0 INIT[0] INIT[0]
0 0 0 0 1 INIT[1] INIT[1]
0 0 0 1 0 INIT[2] INIT[2]
0 0 0 1 1 INIT[3] INIT[3]
0 0 1 0 0 INIT[4] INIT[4]
0 0 1 0 1 INIT[5] INIT[5]
0 0 1 1 0 INIT[6] INIT[6]
0 0 1 1 1 INITL7] INIT[7]
0 1 0 0 0 INIT[8] INIT[8]
0 1 0 0 1 INIT[9] INIT[9]
0 1 0 1 0 INIT[10] INIT[10]
0 1 0 1 1 INIT[11] INIT[11]
0 1 1 0 0 INIT[12] INIT[12]
0 1 1 0 1 INIT[13] INIT[13]
0 1 1 1 0 INIT[14] INIT[14]
0 1 1 1 1 INIT[15] INIT[15]
1 0 0 0 0 INIT[16] INIT[16]
1 0 0 0 1 INIT[17] INIT[17]
1 0 0 1 0 INIT[18] INIT[18]
1 0 0 1 1 INIT[19] INIT[19]
1 0 1 0 0 INIT[20] INIT[20]
1 0 1 0 1 INIT[21] INIT[21]
1 0 1 1 0 INIT[22] INIT[22]
1 0 1 1 1 INIT[23] INIT[23]
1 1 0 0 0 INIT[24] INIT[24]
1 1 0 0 1 INIT[25] INIT[25]
1 1 0 1 0 INIT[26] INIT[26]
1 1 0 1 1 INIT[27] INIT[27]
1 1 1 0 0 INIT[28] INIT[28]
1 1 1 0 1 INIT[29] INIT[29]
1 1 1 1 0 INIT[30] INIT[30]
1 1 1 1 1 INIT[31] INIT[31]

INIT = INIT J@tE TR ESh 7z 16 % 2 #E TR LM
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& XILINXe

AR— D 5t 5

R—k4 AR B 1 ae

O ) 1 5 A7 LUT 7]

Lo 7 1 P CLB #2#2JHD 5 AJ1 LUT A
10,11, 12, 13, 14 A 1 LUT A

THAUDANAFE

A RB Y T— W
CORE Generator™ BL O 4 —FK Nl
~7udHR—h K]

EARTREE R 1%

B 84T 1B TI4IE 5t B3
INIT 16 14K 32 By Ml ERO NS4 Ny T T T =T VOB EE 4R E

VHDL iEik (/2 RE S T—23Y)

WD 2 DOEXPFIELBRWG S ITat—L, =TT B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT5_D: 5-input Look-Up Table with general and local outputs
-- Spartan-6
-— Xilinx HDL Libraries Guide, version 12.1

LUT5_D_inst : LUT5_D
generic map (
INIT => X"00000000'") -- Specify LUT contents

port map (
LO => LO, -- LUT local output
0=>0, -- LUT general output

10 => 10, -- LUT input

11 => 11, -- LUT input

12 => 12, -- LUT input

13 => 13, -- LUT input

14 => 14 -- LUT input
):

-- End of LUT5_D_inst instantiation

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

Verilog

//

// Xilinx HDL Libraries Guide, version 12.1

LUT5_D #(
_INIT(32”h0000000) // Specify LUT Contents

) LUT5 D inst (

);

// End of LUT5_D_inst instantiation

.LO(LO),
-0(0),
-10(10),
J11(11),
_12(12),
J13(13),
_14(14)

Spartan-6

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

AR

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

LUT
LUT
LUT
LUT
LUT
LUT
LUT

local output
general output
input

input

input

input

input

Bt (fREVTT—23Y)

// LUT5_D: 5-input Look-Up Table with general and local outputs

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

: 5-Input Lookup Table with Local Output

LUT5_L

[F=]*

[ Aftributes I —
[ rr=00000000 |

=]

5-Input Look-Up Table
(Local Output)

X10945

M=E

ZOTHA =L AN, AN S, B L Eory s Ty T—7 0 (LUT) T, ERP 32 B b ROM 6 vk
DTRLRHRE) ELTEIET 20 5 ANDorYyr Ty riar i A FIALRTEET, LUT IZEANRED Y
IREET 0y )T, THPANCEENDZL DRV YT T7ovar kA TIA N HEEIERLET, LUTS 28 1
DDA FIATAARNIZE D LUT6 12, 2 DDOHAIE 1 2D LUT6 ([ZZ D ORlBRIZHY ET /Sy 7 TEET,
LUT5, LUT5_L, B8& O LUT5.D OFEREIZIRIC T4, LUTEL BX O LUTS.D Tlk, LUTS O H1{E BENAT A
AN LT LO DA EHLC CLB IZ#i T A2 M TXFEF, LUTSL Tt LUTS 2B D3 1 HD
ATAAENE CLB ICEH ENDHEIITHEE TEHDITHIL, LUT5D Tik LUT5 O H A% NEEATAA/CLB nY vk
SR s Ol T ICBEE T DX ETEE T, LUTS TR ORI ES WD T, WEIATA AE2I1E
CLB 18 5O 8w A W R E T DL ERRVRD WO THEM TEET,

LUT oayyr 77 rarZET570 INIT BHIZ 32 By b 16 ERAHRETHILENHYET, INIT E
WL BT A A NI NAEEIC, KT D INIT By MEIZ 1 #E50 Y CTHZETRASNET, 72Lx I3 Verilog
T INIT fi£% 32°h80000000 (VHDL TiL X”80000000”) (25X E T DL, AJ1TXTH 1 OFELISMIH I 0 12720
*9 (5 AJ1D AND #—F), F7=. Verilog T INIT % 32’ hiffffffe (VHDL Ti% X"FFFFFFFE”) IR ET D&, AT
DT XRCEaeDLELSMIHIE 11Z20ET G AT OR 7 —1),

FPGA LUT Z'U7 47 Tld, INIT ST A =X CimBUENR ESNET, 7T 74/VMNE 0 T, ANEIZ» DL T H T
O CBEENLE T (T RELTHERE), 7272 LE<DgA. LUT FUITy 7 onvyy 7y 7varafiE o0
W2, #HTLW INIT OEZRETALERHVET, LUT DEZIEETAHHIEICIE. IRD 2 2B3HVET,

MERAERT S5 LUT @ INIT B2 E T 5 &7 iE, S FTIVOBEIEERIZT X TOANEZIARN T
HAoaly 7EZEfEEL. 2SO0 H HES ., FIEAZERL £,

mBERXEFEHTEIHE : VARSI RBLEOMEIC KT D LUT OF AN RTA—=ZEEFRL, RTA—=FETCIT
oy 7 DRBRE AR LET, BALZHEEL CLEZ T FIEO T NEE T, §iHOFED I STA—2DEE
BT —REEHATILERHIER A,
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EIE . FHAY ILAVE £ XILINX:

AmIE R
A% H 7
14 I3 12 I 10 LO
0 0 0 0 0 INIT[0]
0 0 0 0 1 INIT[1]
0 0 0 1 0 INIT[2]
0 0 0 1 1 INIT[3]
0 0 1 0 0 INIT[4]
0 0 1 0 1 INIT[5]
0 0 1 1 0 INIT[6]
0 0 1 1 1 INIT[7]
0 1 0 0 0 INIT[8]
0 1 0 0 1 INIT[9]
0 1 0 1 0 INIT[10]
0 1 0 1 1 INIT[11]
0 1 1 0 0 INIT[12]
0 1 1 0 1 INIT[13]
0 1 1 1 0 INIT[14]
0 1 1 1 1 INIT[15]
1 0 0 0 0 INIT[16]
1 0 0 0 1 INIT[17]
1 0 0 1 0 INIT[18]
1 0 0 1 1 INIT[19]
1 0 1 0 0 INIT[20]
1 0 1 0 1 INIT[21]
1 0 1 1 0 INIT[22]
1 0 1 1 1 INIT[23]
1 1 0 0 0 INIT[24]
1 1 0 0 1 INIT[25]
1 1 0 1 0 INIT[26]
1 1 0 1 1 INIT[27]
1 1 1 0 0 INIT[28]
1 1 1 0 1 INIT[29]
1 1 1 1 0 INIT[30]
1 1 1 1 1 INIT[31]

INIT = INIT J@tE TR ESh 7z 16 % 2 #E TR LM
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& XILINXe

AR— D 5t 5

R—r4% A B B EE
LO H 7 1 Wi CLB 8 6/5 AJ1 LUT Hi
10,11, 12,13, 14 AT 1 LUT A S

THAVDANAFE

AARR =gy aJ
CORE Generator™ BJL U 4% —K A ]
~7udHR—h )

EARIRES R 1%

B 847 1B TI4IE 5t B3
INIT 16 14K 32 By Ml T _TEH Ny T T T—=T VOB EZ 4R E

VHDL iEik ([ RA T —23Y)

WD 2 DORECREFIELZ WA ITaE — L, = T4 T4 B S ORNICAE T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT5_L: 5-input Look-Up Table with local output
- Spartan-6
-— Xilinx HDL Libraries Guide, version 12.1

LUTS_L_inst : LUT5_L
generic map (
INIT => X"00000000'"") -- 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
):

-- End of LUT5_L_inst instantiation
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// LUT5_L: 5-input Look-Up Table with local output
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

LUTS_L #(

_INIT(32”h0000000) // Specify LUT Contents
) LUTS_L inst (

.LO(LO), 7/ LUT local output

-10(10), // LUT input

-11(11), /7 LUT input

_12(12), // LUT input

-13(13), /7 LUT input

_14(14) // LUT input
):

// End of LUTS5_L_inst instantiation

EE N

Spartan—6 FPGA 21 74X ¥ 7L u¥yr Juayy a—H— AR

Spartan—6 FPGA 5 —X 3 —] : DC ##E B L AL F H5bk:
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£ XILINX: BIE . FTHAY TLAVE

: 6-Input Lookup Table with General Output
15 LUTE
14 14 [ LuTs
13 o]

13 2 —
N o]
12
" :; LUTS
] 12
10 —‘ i
1 ]

|Attr\ibules I

[ 1nrr-0000000000000000 |

6-Input Look-Up Table

H10943

M=E

ZOTYA L AUMEILAS 6, B 1oy Ty F—T 0 (LUT) ©, FEREA 64 £ ROM (6 B Rod
TRUVAIEE) ELTCEMET 0N 6 Aioayyy 7y rark A TYVARNTEES, LUT IZEAMZR ey 71
KTy T THTANCEGEENDILEL Dy T iiark A TIAMNTAEXICHERALET, LUT6 1Ty
T T—=7 (LU 4 HOYBHD 1 Dic~y7ENET, LUT6, LUT6 L, 3L LUT6.D OFEFEIZIFIL T 2%,
LUT6 L BEXONLUT6D TlE. LUT6 O H HEBHENERATA AL L=, LO % LT CLB I28fHT5
ZENTEET, LUTEL TiX LUTE MHDOFERD N 1 DDATAAE-IL CLB IZE ENDHLITIHEE TEXHDI
%L, LUT6.D TiX LUT6 D H I ZHNERAT A A /CLB 0y 7 EAERaY 7 Ol 5 Ik T2 X0 E T& £,
LUT6 TIZH OB IIH ESNRND T, WELATA AL CLB (8 5 O8kt 2 R RIS © T2 LN 72O R
D, WOTHEHTEET,

LUT ©ouay s 7703 ar RETH2HI2 64 E b 16 #EE0T INIT BHAR ETHLENHYET, INIT filid,
B2 ANNEAINALEXIC, #6592 INIT EYyMEIZ 1 2B Y TAZETHERIBENET, 72&21F Verilog TINIT
fE7% 64” h8000000000000000 (VHDL Ti X”8000000000000000”) DA 1E. A1 _TH 1 TIEARWERY, A3 0
IZ720F9 (6 AJJD AND 7 —F), F7=. Verilog T INIT fE72 64’ hifffifitiife (VHDL Ti% X"FFFFFFFFFFFFFFFE”)
DEGEIX AR T X TERTIEHRWREY, 1 11272bE9d (6 AJ1 OR 7 —h)

FPGA LUT U7 47 CTi&, INIT RIA—Z THBENRESNE T, T 74/VME 0 T, ASMEIZ OB H )
Z 0 WZBRENLE T (T RELTHERE), 7272 LE<DgGA. LUT FUIT47 onavyy 777 arafiiEd om0
I H LW INIT OfEZRETAMLERNHVET, LUT OEEZIEET A2 HIECIE. RO 2 OBRHDET,

MERPER TS5 LUT @ INIT B2 E T 5B I7iE, SAFTVORMBEICT X TOANZIARTH
fHoalo 7 ExREEL. ZNHOH HENS . PIIE A ER L £,

BB FERATEHE VARSNGB R OIS IS5 LUT O AT A—ZEEFRL, /NTA—H &I
O o VOB RE AR LET, MAZHEMLCLEZITZOFIEO T NEET, B0 FIED I SFTA—ZDEE
EWZa—REHAT0LERHYET A,

mIER
AR H A
5 " 3 2 I 0 0
0 0 0 0 0 0 INIT[0]
0 0 0 0 0 1 INIT([1]
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EIE: THAY ILAVE & XILINX.

AA H A

15 14 13 12 n 10 0

0 0 0 0 1 0 INIT[2]
0 0 0 0 1 1 INIT[3]
0 0 0 1 0 0 INIT[4]
0 0 0 1 0 1 INIT[5]
0 0 0 1 1 0 INIT[6]
0 0 0 1 1 1 INIT[7]
0 0 1 0 0 0 INIT[8]
0 0 1 0 0 1 INIT[9]
0 0 1 0 1 0 INITL10]
0 0 1 0 1 1 INIT[11]
0 0 1 1 0 0 INIT[12]
0 0 1 1 0 1 INIT[13]
0 0 1 1 1 0 INIT[14]
0 0 1 1 1 1 INIT[15]
0 1 0 0 0 0 INITL16]
0 1 0 0 0 1 INIT[17]
0 1 0 0 1 0 INIT[18]
0 1 0 0 1 1 INIT[19]
0 1 0 1 0 0 INIT[20]
0 1 0 1 0 1 INIT[21]
0 1 0 1 1 0 INIT[22]
0 1 0 1 1 1 INIT[23]
0 1 1 0 0 0 INIT[24]
0 1 1 0 0 1 INIT[25]
0 1 1 0 1 0 INIT[26]
0 1 1 0 1 1 INIT[27]
0 1 1 1 0 0 INIT[28]
0 1 1 1 0 1 INIT[29]
0 1 1 1 1 0 INIT[30]
0 1 1 1 1 1 INIT[31]
1 0 0 0 0 0 INIT[32]
1 0 0 0 0 1 INIT[33]
1 0 0 0 1 0 INIT[34]
1 0 0 0 1 1 INIT[35]
1 0 0 1 0 0 INIT[36]
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£ XILINXe EIE: FHAY ILAVH
AA H A
15 14 13 12 n 10 0
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 INITL60]
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 CHESh - 16 HEE% 2 ¥ TR L-HE

R—rDEREA
R—k4 AR B Hae
0 H 1 6/5 LUT H 73
10,11, 12,13, 14, 15 S 1 LUT A7)

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

AVAR =g ]

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

ARG R 1%

JE i 847 [ TIHIE 2t B

INIT 16 HEH 64 v MHE T _RTPu

NI T T—T INOHmBEEIEE

VHDL 2k (/2 RAV T —2 7))

WD 2 DORESCRFEIELZ WA T — L, = T4 T4 B S ORI T £,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT6: 6-input Look-Up Table with general output
- Spartan-6
-— Xilinx HDL Libraries Guide, version 12.1

LUT6_inst : LUT6
generic map (
INIT => X"0000000000000000"") -- Specify LUT Contents

port map (
0 => 0, -- LUT general 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_inst instantiation

Verilog B2k (A2 RA T —3Y)

// LUT6: 6-input Look-Up Table with general output
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

LUT6E #(

- INIT(64>h0000000000000000) // Specify LUT Contents
) LUT6 inst (

.0(0), // LUT general 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_inst instantiation
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EIE . FHAY ILAVE £ XILINX:

: Six-input, 2-output, Look-Up Table
15 LUTE_2
14 14 0TS
13 06
sl | z I
10
12 1
|1_ :; LUTS 05
2
(4] —‘ "
— 0
[ Attributes |
[ 1nrT-0000000000000000 |
B-Input Look-Up Table

H1096%

M=

ZOTHA mL AN AS 68, B 2 @Oy T w7 T —T7 v (LUT) C. ERBI 32 B b 527 /L ROM
G EYRDTRLVAIRE) ELTEET D2, EHEATIDOfE 5 AJjouayyl 7y riarOndnm 2 2kA07
VAR TEET, £700%. HEA LoD v 7EOfTWZ 6 A1TBLONS AN ioual vy 77 riarkwA Ay TR
F22EbTEET, LUT IZEARMZa Y /R T oy C T AT EENLEOaY Yy Ty sarkA
VIVANTAEXIMERHLEYT, LUT6.2 1. Virtex—5 AT7ARIZEFENDNV I T 7 T—7 0 (LUT) 4 D> HD
1 Dizvwy7ENnEd,

LUT oady s 77 73arZRET 579 INIT BIHEIZ 64 By b 16 ERARTETALERHVET, INIT H
I, BhET DA SN X, %95 INIT By MEIZ 1 Z2E0YChrZ TR ENET, 7=Lx 1L, Verilog
T INIT fli% 64 hifffiiite (VHDL Tl X"FFFFFFFFFFFFFFFE”) IR ET5E . ASIDRT T e 4 LIS
06 771X 112720 1[4:0] 3T X TEurOLALSMNE 05 DX 1127e0E3 (5 £721L 6 AJ1D OR 7 —h) , INIT
ED TFALHSY (Bvb 31:0) 1% O5 W houPy s 7y ria AlmAsnEd,

FPGA LUT Z'VUX7 47 Tl&, INIT ST A— X CERBENH ESINTET, T 74N 0 T, ANEIZ» DL T H
O IZERENILE T (VT RELTHERE), 7272 LS DGE ., LUT U747 oulyy 777 ar =R ET 5290
W20 LW INIT OfEEZ R ETALERHVET, LUT OEEIEETHHEICIE. RO 2 >B3HET,

MEREERTSHE : LUT @ INIT [E2RET5 &7 )5iE, A FTVOGRBEICT X TOANEZIANLTH
Soaly 7 EZRREL. ZNHOH HENS ., PIEEAERL £,

RERBMAT S UANSUERIEOMIZAIES D LUT D% AN AT A—SETEFL, NTA— SR TEI
BV s ORMAREERLET, WAL TLELEZOHEO S BT, MO K EO LI TS0l
A= FEM T D BER DY EE A,

AmIE R
AR H 5
15 14 13 12 11 10 05 06
0 0 0 0 0 INIT[0] INIT[0]
0 0 0 0 0 1 INIT[1] INIT[1]
0 0 0 0 1 0 INIT[2] INIT[2]
0 0 0 0 1 1 INIT[3] INIT[3]
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AA H A

0 0 0 1 0 0 INIT[4] INIT[4]
0 0 0 1 0 1 NIT[5] INIT[5]
0 0 0 1 1 0 NIT[6] INIT[6]
0 0 0 1 1 1 NIT[7] INIT[7]
0 0 1 0 0 0 NIT[8] INIT[S8]
0 0 1 0 0 1 NIT[9] INIT[9]
0 0 1 0 1 0 NIT[10] NIT[10]
0 0 1 0 1 1 NIT[11] NIT[11]
0 0 1 1 0 0 INIT[12] NIT[12]
0 0 1 1 0 1 INIT[13] NIT[13]
0 0 1 1 1 0 INIT[14] NIT[14]
0 0 1 1 1 1 INIT[15] NIT[15]
0 1 0 0 0 0 INIT[16] INIT[16]
0 1 0 0 0 1 INIT[17] INIT[17]
0 1 0 0 1 0 NIT[18] INIT[18]
0 1 0 0 1 1 NIT[19] INIT[19]
0 1 0 1 0 0 INIT[20] INIT[20]
0 1 0 1 0 1 INIT[21] INIT[21]
0 1 0 1 1 0 INIT[22] INIT[22]
0 1 0 1 1 1 INIT[23] INIT[23]
0 1 1 0 0 0 INIT[24] INIT[24]
0 1 1 0 0 1 INIT[25] INIT[25]
0 1 1 0 1 0 INIT[26] INIT[26]
0 1 1 0 1 1 INIT[27] INIT[27]
0 1 1 1 0 0 INIT[28] INIT[28]
0 1 1 1 0 1 INIT[29] INIT[29]
0 1 1 1 1 0 INIT[30] INIT[30]
0 1 1 1 1 1 INIT[31] INIT[31]
1 0 0 0 0 0 INIT[0] INIT[32]
1 0 0 0 0 1 INIT[1] INIT[33]
1 0 0 0 1 0 INIT[2] INIT[34]
1 0 0 0 1 1 INIT[3] INIT[35]
1 0 0 1 0 0 INIT[4] INIT[36]
1 0 0 1 0 1 INIT[5] INIT[37]
1 0 0 1 1 0 INIT[6] INIT[38]
1 0 0 1 1 1 INIT[7] INIT[39]
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AA H A

1 0 1 0 0 0 INIT[8] INIT[40]
1 0 1 0 0 1 INIT[9] INIT[41]
1 0 1 0 1 0 INIT[10] INIT[42]
1 0 1 0 1 1 INIT[11] INIT[43]
1 0 1 1 0 0 INIT[12] INIT[44]
1 0 1 1 0 1 INIT[13] INIT[45]
1 0 1 1 1 0 INIT[14] INIT[46]
1 0 1 1 1 1 INIT[15] INIT[47]
1 1 0 0 0 0 INIT[16] INIT[48]
1 1 0 0 0 1 INIT[17] INIT[49]
1 1 0 0 1 0 INIT[18] INIT[50]
1 1 0 0 1 1 INIT[19] INIT[51]
1 1 0 1 0 0 INIT[20] INIT[52]
1 1 0 1 0 1 INIT[21] INIT[53]
1 1 0 1 1 0 INIT[22] INIT[54]
1 1 0 1 1 1 INIT[23] INIT[55]
1 1 1 0 0 0 INIT[24] INIT[56]
1 1 1 0 0 1 INIT[25] INIT[57]
1 1 1 0 1 0 INIT[26] INIT[58]
1 1 1 0 1 1 INIT[27] INIT[59]
1 1 1 1 0 0 INIT[28] INITL60]
1 1 1 1 0 1 INIT[29] INIT[61]
1 1 1 1 1 0 INIT[30] INIT[62]
1 1 1 1 1 1 INIT[31] INIT[63]

INIT = INIT BYETHESNZ 16 #HEEL 2 EE TR L-E

AR— D 5t 5

R—t4£ L B HaE

06 H A 1 6/5 LUT H 77
05 A 1 5 AA1 LUT tHh
10,11, 12, 13, 14, I5 AF 1 LUT A7

Spartan-6 547 51) H4K (HDL A)
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& XILINXe

THAVDANFE

AV ARH Y T—ay Gl

e Heds

CORE Generator™ BX U 4% —K NG

~7uadH%R—h RA]

ERAEGEMS

B BT [ T4k S5 BH

INIT 16 #E%K 64 £ Mi T NTHo LUT5/6 D177 7 a8 E
VHDL Eat (A REV IT—3Y)

KD 2 DORESTNIFELLWEEAITar — L., = T4 T4 B = ORI AT E9,

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT6_2: 6-input 2 output Look-Up Table
Spartan-6

-— Xilinx HDL Libraries Guide, version 12.1

LUT6_2_inst :
generic map (
INIT => X"0000000000000000"") -- Specify LUT Contents

port map
06 =>
05 =>
10 =>
11 =>
12 =>
13 =>
14 =>
15 =>

)

-- End of LUT6_2_inst

Verilog

(
06,
05,

Rt (A ARFT—23Y)

LUT6_2

-- 6/5-LUT output (1-bit)
-- 5-LUT output (1-bit)

-- LUT input (1-bit)

-- LUT input (1-bit)

-- LUT input (1-bit)

-- LUT input (1-bit)

-- LUT input (1-bit)

-- LUT input (1-bit)

instantiation

// LUT6_2: 6-input, 2 output Look-Up Table
Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

//

LUT6_2 #(

- INIT(64~h0000000000000000) // Specify LUT Contents
) LUT6_2_inst (
.06(06),
.05(05),
-10(10),
11(11),
12(12),
13(13),
14(14),
_15(15) /7

);

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

LUT
LUT
LUT
LUT
LUT
LUT

OCOTCTOTUTUTUTUTUT
e

RPRRRPRRRERR
|

LUT6 output
lower LUT5 output

input
input
input
input
input

input (fast MUX select only available to 06 output)

// End of LUT6_2_ inst instantiation

Spartan-6 547 3!) 74K (HDL F)
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B 1 R
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£ XILINX: BIE . FTHAY TLAVE

LUT6_D
: 6-Input Lookup Table with General and Local Outputs
15 LUT6_D
14 14 [T LuTs
13 [e]

sl | ; I
2 1 _LO
I :; LUTS
o | :
1 ]

[ At |

[ 1mr7-0000000000000000 |

6-Input Look-Up Table

X10847

M=E

ZOTYA L AUMEILAS 6, B 1oy Ty F—T 0 (LUT) ©, FEREA 64 £ ROM (6 B Rod
TRUVAIEE) ELTCEMET 0N 6 Aioayyy 7y rark A TYVARNTEES, LUT IZEAMZR ey 71
KTy T THTANCEGEENDILEL Dy T iiark A TIAMNTAEXICHERALET, LUT6 1Ty
T T—=7 (LU 4 HOYBHD 1 Dic~y7ENET, LUT6, LUT6 L, 3L LUT6.D OFEFEIZIFIL T 2%,
LUT6 L BEXONLUT6D TlE. LUT6 O H HEBHENERATA AL L=, LO % LT CLB I28fHT5
ZENTEET, LUTEL TiX LUTE MHDOFERD N 1 DDATAAE-IL CLB IZE ENDHLITIHEE TEXHDI
%L, LUT6.D TiX LUT6 D H I ZHNERAT A A /CLB 0y 7 EAERaY 7 Ol 5 Ik T2 X0 E T& £,
LUT6 TIZH OB IIH ESNRND T, WELATA AL CLB (8 5 O8kt 2 R RIS © T2 LN 72O R
D, WOTHEHTEET,

LUT ouadyr 77 7iarZigE T 5720, INIT B 64 B D 16 HEEEEZRETAILENHYET, INIT
X, BT AANDNEHASNALXIC, %5125 INIT EyMEIC 1 2#E0 Y ThrzTEHBENET, =213
Verilog T INIT {4 64’ h8000000000000000 (VHDL Tl X”8000000000000000”) IZF%E T DL, ATTRTHA 1 D
LA UMTIHETIIT 012729 FET (6 AJ1D AND 7 —b), F7=. Verilog T INIT fE% 64 hifffffffffifffe (VHDL Tl
X”FFFFFFFFFFFFFFFE”) IR ET 5L . AN TR TErDLEEALSMNIH IE 11220 FET (6 A OR 7 —h) .

FPGA LUT VX7 47 TiL, INIT RIRA—Z CimBENHFR EINFET, T 74MI 0 T, AEIZ» DL T H S
0 WZERENLE T (T RELTHERE), 7272 LE<DgGA., LUT FUIT47 ouvyy 777 arrffiEed o0
I H LW INIT OEZRETHALERHVET, LUT OEZIEET I HIECIE. RO 2 OBRHVET,

MERPER TS5 LUT @ INIT B2 E T 5B I71E, SAFTVORmBEICT X TOANZIARTH
foulo 7 ExRtEEL. ZNHOH HENS ., PIEAER L £,

BB FERATEHE VARSI BEER OIS IS5 LUT % AT A—ZEEFRL ., /NTA—H &I
O o OIMBEREAERLET, MAZHEMLCLEZITZOFIEO T NEET, B0 FIED I SFTA—2DEE
EWZa—REfAT20ERHYET A,

mIER
AH H A
5 ” 13 12 I 0 0 Lo
0 0 0 0 0 0 INIT[0] INITLO0]
0 0 0 0 0 1 INIT[1] INIT[1]
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AA H A

15 14 I3 12 i I0 0 LO

0 0 0 0 1 0 INIT[2] INIT[2]
0 0 0 0 1 1 INIT[3] INIT[3]
0 0 0 1 0 0 INIT[4] INIT[4]
0 0 0 1 0 1 INIT[5] INIT[5]
0 0 0 1 1 0 INIT[6] INIT[6]
0 0 0 1 1 1 INIT[7] INIT[7]
0 0 1 0 0 0 INIT[8] INIT[8]
0 0 1 0 0 1 INIT[9] INIT[9]
0 0 1 0 1 0 INITL10] INITL10]
0 0 1 0 1 1 INIT[11] INIT[11]
0 0 1 1 0 0 INIT[12] INIT[12]
0 0 1 1 0 1 INIT[13] INIT[13]
0 0 1 1 1 0 INIT[14] INIT[14]
0 0 1 1 1 1 INIT[15] INIT[15]
0 1 0 0 0 0 INITL16] INIT[16]
0 1 0 0 0 1 INIT[17] INIT[17]
0 1 0 0 1 0 INIT[18] INIT[18]
0 1 0 0 1 1 INIT[19] INIT[19]
0 1 0 1 0 0 INIT[20] INIT[20]
0 1 0 1 0 1 INIT[21] INIT[21]
0 1 0 1 1 0 INIT[22] INIT[22]
0 1 0 1 1 1 INIT[23] INIT[23]
0 1 1 0 0 0 INIT[24] INIT[24]
0 1 1 0 0 1 INIT[25] INIT[25]
0 1 1 0 1 0 INIT[26] INIT[26]
0 1 1 0 1 1 INIT[27] INIT[27]
0 1 1 1 0 0 INIT[28] INIT[28]
0 1 1 1 0 1 INIT[29] INIT[29]
0 1 1 1 1 0 INIT[30] INIT[30]
0 1 1 1 1 1 INIT[31] INIT[31]
1 0 0 0 0 0 INIT[32] INIT[32]
1 0 0 0 0 1 INIT[33] INIT[33]
1 0 0 0 1 0 INIT[34] INIT[34]
1 0 0 0 1 1 INIT[35] INIT[35]
1 0 0 1 0 0 INIT[36] INIT[36]
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AA H A
15 14 I3 12 i I0 0 LO
1 0 0 1 0 1 INIT[37] INIT[37]
1 0 0 1 1 0 INIT[38] INIT[38]
1 0 0 1 1 1 INIT[39] INIT[39]
1 0 1 0 0 0 INIT[40] INIT[40]
1 0 1 0 0 1 INIT[41] INIT[41]
1 0 1 0 1 0 INIT[42] INIT[42]
1 0 1 0 1 1 INIT[43] INIT[43]
1 0 1 1 0 0 INIT[44] INIT[44]
1 0 1 1 0 1 INIT[45] INIT[45]
1 0 1 1 1 0 INIT[46] INIT[46]
1 0 1 1 1 1 INIT[47] INIT[47]
1 1 0 0 0 0 INIT[48] INIT[48]
1 1 0 0 0 1 INIT[49] INIT[49]
1 1 0 0 1 0 INIT[50] INIT[50]
1 1 0 0 1 1 INIT[51] INIT[51]
1 1 0 1 0 0 INIT[52] INIT[52]
1 1 0 1 0 1 INIT[53] INIT[53]
1 1 0 1 1 0 INIT[54] INIT[54]
1 1 0 1 1 1 INIT[55] INIT[55]
1 1 1 0 0 0 INIT[56] INIT[56]
1 1 1 0 0 1 INIT[57] INIT[57]
1 1 1 0 1 0 INIT[58] INIT[58]
1 1 1 0 1 1 INIT[59] INIT[59]
1 1 1 1 0 0 INITL60] INIT[60]
1 1 1 1 0 1 INIT[61] INIT[61]
1 1 1 1 1 0 INIT[62] INIT[62]
1 1 1 1 1 1 INIT[63] INIT[63]
INIT = INIT @M CHESh - 16 HEE% 2 ¥ TR L-HE

R—rDEREA
R—k4 AR B e ae
06 H A 1 6/5 LUT /)
05 H 1 5 A7 LUT 7
10, 11,12, 13, 14, 15 AS) 1 LUT AA
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EIE: THAY ILAVE & XILINX.

THAVDANFE

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

AR E
B BT {[E] T4k ERER
INIT 16 #%% 64 v MHE T_TEr N DT T T—T NOmBEEEEE

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

Library UNISIM;
use UNISIM.vcomponents.all;

-- LUT6_D: 6-input Look-Up Table with general and local outputs
-— Spartan-6
-- Xilinx HDL Libraries Guide, version 12.1

LUT6_D_inst : LUT6_D
generic map (
INIT => X"0000000000000000"") -- Specify LUT contents

port map (
LO => LO, -- LUT local output
0 =>0, -- LUT general 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_D_ inst instantiation

Verilog 8k (A RAV T —3Y)

// LUT6_D: 6-input Look-Up Table with general and local outputs
// Spartan-6
// Xilinx HDL Libraries Guide, version 12.1

LUT6_D #(
- INIT(64>h0000000000000000) // Specify LUT Contents
) LUT6_D_inst (
.LO(LO), // LUT local output
.0(0), // LUT general output
_10(10), // LUT input
_11(11), // LUT input
_12(12), // LUT input
_13(13), // LUT input
-14(14), /7 LUT input
_15(15) // LUT input

);
// End of LUT6_D_inst instantiation

Spartan-6 47 35') HA4K (HDL )
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£ XILINX. EIE: FTHAY ILAVE
EX LR
Spartan—6 FPGA 2 74Xy 7 )V uyvyy Ty 2—%— JAK
Spartan—6 FPGA & —# Y —b : DC Bt B LI OAAL v F FitE
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EIE . FHAY ILAVE £ XILINX:

LUT6_L
: 6-Input Lookup Table with Local Output
15 LUTE_L
14 14 [ LuTs
13 LO

o] | ; —
12 B
1 :; LUTS
ol | :
1 ]

|Attr\ibules I

[ 1nrr-0000000000000000 |

6-Input Look-Up Table

H10948

M=E

ZOTYA L AUMEILAS 6, B 1oy Ty F—T 0 (LUT) ©, FEREA 64 £ ROM (6 B Rod
TRUVAIEE) ELTCEMET 0N 6 Aioayyy 7y rark A TYVARNTEES, LUT IZEAMZR ey 71
KTy T THTANCEGEENDILEL Dy T iiark A TIAMNTAEXICHERALET, LUT6 1Ty
T T—=7 (LU 4 HOYBHD 1 Dic~y7ENET, LUT6, LUT6 L, 3L LUT6.D OFEFEIZIFIL T 2%,
LUT6 L BEXONLUT6D TlE. LUT6 O H HEBHENERATA AL L=, LO % LT CLB I28fHT5
ZENTEET, LUTEL TiX LUTE MHDOFERD N 1 DDATAAE-IL CLB IZE ENDHLITIHEE TEXHDI
%L, LUT6.D TiX LUT6 D H I ZHNERAT A A /CLB 0y 7 EAERaY 7 Ol 5 Ik T2 X0 E T& £,
LUT6 TIZH OB IIH ESNRND T, WELATA AL CLB (8 5 O8kt 2 R RIS © T2 LN 72O R
D, WOTHEHTEET,

LUT ouadyr 77 7iarZigE T 5720, INIT B 64 B D 16 HEEEEZRETAILENHYET, INIT
EiE, FAETAANDREAENLEXIC, 5T INIT By MEIC 1 2E0 Y TAZETEFESNET, 22213
Verilog T INIT {4 64’ h8000000000000000 (VHDL Tl X”8000000000000000”) IZF%E T DL, ATTRTHA 1 D
LA UMTIHETIIT 012729 FET (6 AJ1D AND 7 —b), F7=. Verilog T INIT fE% 64 hifffffffffifffe (VHDL Tl
X”FFFFFFFFFFFFFFFE”) IR ET 5L . AN TR TErDLEEALSMNIH IE 11220 FET (6 A OR 7 —h) .

FPGA LUT VX7 47 TiL, INIT RIRA—Z CimBENHFR EINFET, T 74MI 0 T, AEIZ» DL T H S
0 WZERENLE T (T RELTHERE), 7272 LE<DgGA., LUT FUIT47 ouvyy 777 arrffiEed o0
I H LW INIT OEZRETHALERHVET, LUT OEZIEET I HIECIE. RO 2 OBRHVET,

mBEREMEMA T2  LUT O INIT [EE2RET 2R 1L, A FTIOEBEHERICT X TO AN ZYARNT
HADueYy 7zt EL, 2o HENS ., YIHEAERL £,

BB FERATEHE VARSI BEER OIS IS5 LUT % AT A—ZEEFRL ., /NTA—H &I
O o OIMBEREAERLET, MAZHEMLCLEZITZOFIEO T NEET, B0 FIED I SFTA—2DEE
EWZa—REfAT20ERHYET A,

mIER
AR H A
5 1 13 2 I 0 Lo
0 0 0 0 0 0 INIT[0]
0 0 0 0 0 1 INIT[1]
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& XILINX: EI3E: THAY ILAVE
AA H A
15 14 I3 12 I 10 LO
0 0 0 0 1 0 INIT[2]
0 0 0 0 1 1 INIT[3]
0 0 0 1 0 0 INIT[4]
0 0 0 1 0 1 INIT[5]
0 0 0 1 1 0 INIT[6]
0 0 0 1 1 1 INIT[7]
0 0 1 0 0 0 INIT[8]
0 0 1 0 0 1 INIT[9]
0 0 1 0 1 0 INITL10]
0 0 1 0 1 1 INIT[11]
0 0 1 1 0 0 INIT[12]
0 0 1 1 0 1 INIT[13]
0 0 1 1 1 0 INIT[14]
0 0 1 1 1 1 INIT[15]
0 1 0 0 0 0 INIT[16]
0 1 0 0 0 1 INIT[17]
0 1 0 0 1 0 INIT[18]
0 1 0 0 1 1 INIT[19]
0 1 0 1 0 0 INIT[20]
0 1 0 1 0 1 INIT[21]
0 1 0 1 1 0 INIT[22]
0 1 0 1 1 1 INIT[23]
0 1 1 0 0 0 INIT[24]
0 1 1 0 0 1 INIT[25]
0 1 1 0 1 0 INIT[26]
0 1 1 0 1 1 INIT[27]
0 1 1 1 0 0 INIT[28]
0 1 1 1 0 1 INIT[29]
0 1 1 1 1 0 INIT[30]
0 1 1 1 1 1 INIT[31]
1 0 0 0 0 0 INIT[32]
1 0 0 0 0 1 INIT[33]
1 0 0 0 1 0 INIT[34]
1 0 0 0 1 1 INIT[35]
1 0 0 1 0 0 INIT[36]
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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
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£ 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)
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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

Spartan-6 547 51) H4K (HDL A)
186 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

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\]
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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;

-- 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
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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;

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




& 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

X10687

M=

ZOFHAYy L AUNME, WS Ty T —T L MUXFS, MUXF6, X MUXFET BB T. 8 77
Yary Oy TS T—T NVERT 16:1 v VT TV IV RN T AT O~V T LY Ty g% CLB 2
il (AT AR 8AH) IZA T VALRLET, 10 BEOVNL AAIZiE, MUXFT ©our—Hhu 7 (LO) 28k LEd, L7k
AST () 1E EORE Ry THEREN TXET, S 2% Low OIFAIE 10 2SEBIRNEH, High OHAIT 11 28BS E T,

MR

AR H 7
S 10 I 0

0 10 X 10

1 X 11 1

X 0 0

X 1 1 1

R—rDERHA

R—kr4£ L g L 3:1

0 o 1 PLABLAR~D MUX O )

10 AT 1 AJ3 (MUXFT LO H 02 ##0)
1 AT 1 AF1 MUXFT LO Hi 3z #E#6t)
S AT 1 MUX ~D AL 71
THAUDARNAE

AVAR =gy nJ

HE 7 B

CORE Generator™ 33X\ ¥ —K AH]

~7rdOHPR—h ]

VHDL Bt (/2 RE2 T —23Y)
KD 2 SO T HFIELE VAT — L, T T AT 4B =S ORI T £,

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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EONE Ry M THEREI TEE 3, S 2 Low DAL 10 23N 4L, High OFAIT 11 2B INSHET,
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mIER
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R— D5
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AVAR Y T—gy af
B i 4E
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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
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EIE . FHAY ILAVE £ XILINX:

MUXF8_L

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

MUXF8_L
10 Lo

3]

X10685

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%
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S I0 I LO
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1 X 11 11
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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#¢)
I AT 1 AJ7 (MUXFT LO tH 7712 #6t)
S AS 1 MUX ~D AL 71
THAODANEE

AV AR =g aJ

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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EIE . FHAY ILAVE £ XILINX:

OBUF

: Output Buffer
OBUF

o

%9445

ME

ZOTYWAL U AVNIBEMAE SNy T 7T HIHEBZ, FIAAT —R T\ FPGA T /3A A B ZEREN 4572
WIFEHALET, THEA DT XTOH 18R —RZ OBUF, OBUFT, OBUFDS. OBUFTDS DWW a5k 450
ERHVET,

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;
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& 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

X955
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HE Ay
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~7udHFR—h KA
FERATELE M

B 247 | E TIHILE &5 BA

[OSTANDARD wEF| | F—xL— a5 | DEFAULT TUL ALV /O HAkEE0 S TES,

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
T

e

X440

ME
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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
= =
& MR 1E
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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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EIE . FHAY ILAVE £ XILINX.

.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
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& XILINXe

OR2L

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

OR2L
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CORE Generator™ }3 L7 44 —FK =l

~ZudDYR—h K]

=3
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& XILINXe

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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EIE . FHAY ILAVE € XILINX:

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

Spartan-6 47 35') HA4K (HDL )
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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

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

. —" -, ~ ~
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

Spartan-6 47 35') HA4K (HDL )
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£ XILINX. BIE . FTHAY TLAVE

PCIE_A1

: PCI Express

PCIE_A1
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EIE . FHAY ILAVE £ XILINX.

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

Spartan-6 547 51) H4K (HDL A)
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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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EIE . FHAY ILAVE € XILINX:

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)
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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,

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

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)
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£ 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

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

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

237


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

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
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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
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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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& XILINXe

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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& XILINXe

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
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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
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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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£ XILINX: BIE . FTHAY TLAVE

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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£ XILINX. BIE . FTHAY TLAVE

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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£ XILINX: BIE . FTHAY TLAVE

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

Spartan—6 FPGA 7' 1”7 RAM == —H'— G AK
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& XILINXe

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—
Spartan-6 547 51) H4K (HDL A)
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€ XILINX: % 3=

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

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

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 )
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£ 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,

Spartan-6 47 35') HA4K (HDL )
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£ XILINX: BIE . FTHAY TLAVE

=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

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

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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E3E: THAY ILAVE £ XILINX:

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
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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
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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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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
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