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BRAM SDP MACRO
<%0 : Simple Dual Port RAM

BRAM_SDP_MACRO

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

WE(f(WRITE_WIDTH):0)
DO(READ_WIDTH:1:0)
—

WREN

RST

WRCLK

Attributes

BRAM_SIZE-18Kb
DO_REG-0

INIT-0

READ_WIDTH-36

| WRITE_ WiDTH36 — — — —
SIM_COLLISION_CHECK-ALL

SRVAL-0

INIT_FILE-NONE

RDADDR(8:0)

RDEN
REGCE

RDCLK

Simple Dual Port RAM

X10923

M=

FPGA T A AIZ1E7 a7 RAM 238 & £, LA RAM/ROM (36kb F721% 18kb) L Tar 7 4F¥ 2l —3 3T

EFET, INHDOTays RAM IZIE, KEDOA LV F o7 T —Fe@mBEN ORI TEE T, mrHLEEZIAL

L, IR =R MR SN A7 ay ZICERIZFIL THEITENET, 72770, st AH LA — e EBXIALR —NMI

SERIMNILTEY, BAWIZIERIT, FICAEY TLAIZT 7 EZALET, A AR—TNDOEZALNAHET,

FFarOH IV 2Z B LT RAM @ clock—to—out ZA1 L& i T £,
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WRADDR, AF A 74Fab—var 23R | EEAR/FHAHLTFLRAA TN
RDADDR

WE AT A 74Falb—varR 22 | SAMEIFAN A3—T L

WREN, AS 1 FAN V=R A 3—=T v

RDEN
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R—k4 L B i ae
SSR AT) 1 HAOL P AZ DRIV bk
REGCE ATJ 1 WAL RED Ay Y £ 3—7 v NJ] (DO_REG=1
DEEIZDHHE)
WRCLK, AT 1 HBEIAL /AWM LIy AT
RDCLK
Qv 74Falb—Yavgk
DATA WIDTH BRAM_SIZE ADDR WE
72 ~ 37 36Kb 9 8
36 ~ 19 36Kb 10 4
18Kb 9
18 ~ 10 36Kb 11 2
18Kb 10
9~5 36Kb 12 1
18Kb 11
4~3 36Kb 13 1
18Kb 12
2 36Kb 14 1
18Kb 13
1 36Kb 15 1
18Kb 14
THAODANEE

Z® UniMacro 1ZA VAL T—2a DI N A[EET, FUVITATIINRTA—H =52 R ETELIINILIZH DT,
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AL RB YT — gy T
E i AR
CORE Generator™ BX U 4% —K A ]
~7adHR—hK et
FEHAREGRE
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274X al—rarLET,
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clock—to—out #A LMNEMINET, 7=
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READ_WIDTH, i &y
WRITE_WIDTH
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36

DI/DO /SADIE % E, READ_ WIDTH
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VERHYET,

INIT_FILE ST

TrAINDL RS
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7L

MEZ & o7 7 A DA

SIM_COLLISION_ S|
CHECK

"ALL” |
"WARNING_ONLY”,
“"GENERATE_X_
ONLY”,

“"NONE”

“ALL”
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INIT_00 ~ INIT_7F 16 13K
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Library UNISIM;

use UNISIM.vcomponents.all;

-- BRAM SDP MACRO: Simple Dual Port RAM

-- Virtex-6

-- Xilinx HDL Libraries Guide, version 13.3

-- 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.

-— READ WIDTH | BRAM SIZE | READ Depth | RDADDR Width | -=

-— WRITE _WIDTH | | WRITE Depth | WRADDR Width | WE Width --

-- I | | I --

-- 37-72 | "36Kb" | 512 | 9-bit | 8-bit --

-- 19-36 | "36Kb" | 1024 | 10-bit | 4-bit -=

-- 19-36 | "18Kb" | 512 | 9-bit | 4-bit --

-- 10-18 | "36Kb" | 2048 | 11-bit | 2-bit --

-- 10-18 | "18Kb" | 1024 | 10-bit | 2-bit --

-= 5-9 | "36Kb" | 4096 | 12-bit | 1-bit -=

-- 5-9 | "18Kb" | 2048 | 11-bit | 1-bit --

-- 3-4 | "36Kb" | 8192 | 13-bit | 1-bit --

-- 3-4 | "18Kb" | 4096 | 12-bit | 1-bit --

-- 2 | "36Kb" | 16384 | 14-bit | 1-bit --

-= 2 | "18Kb" | 8192 | 13-bit | 1-bit --

-- 1 | "36Kb" | 32768 | 15-bit | 1-bit --

-- 1 | "18Kb" | 16384 | 14-bit | 1-bit --

BRAM SDP_MACRO inst : BRAM SDP_MACRO

generic map (
BRAM SIZE => "18Kb", -- Target BRAM, "18Kb" or "36Kb"
DEVICE => "VIRTEX6", -- Target device: "VIRTEX5", "VIRTEX6", "SPARTANG"
WRITE WIDTH => O, -- Valid values are 1-72 (37-72 only valid when BRAM SIZE="36Kb")
READ WIDTH => 0, -- 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",

INIT => X"000000000000000000",

-- Collision check enable

"ALL",

-—- "GENERATE X ONLY" or "NONE"
SRVAL => X"000000000000000000", --

Set/Reset value for port output
Initial values on output port

"WARNING ONLY",

-- The following INIT xx declarations specify the initial contents of the RAM
INIT 00 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 01 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 02 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 03 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 04 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 05 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 06 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 07 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 08 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 09 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT OA => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT OB => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 0C => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 0D => 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"

4
r
r
r
14
r
14
r
14
- ’
INIT OE => X"0000000000000000000000000000000000000000000000000000000000000000",
r
14
4
’
r
r
14
r
14
r
14

INIT:lD => X"0000000000000000000000000000000000000000000000000000000000000000™
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INIT 1E =

INIT 1F
INIT 20
INIT 21
INIT 22
INIT 23
INIT 24
INIT 25
INIT 26

INIT 27 =

INIT 28
INIT 29
INIT 2A
INIT 2B
INIT 2C
INIT 2D
INIT 2E
INIT 2F
INIT 30
INIT 31
INIT 32
INIT 33
INIT 34
INIT 35
INIT 36
INIT 37

INIT 38 =

INIT 39
INIT 3A
INIT 3B
INIT 3C
INIT 3D
INIT 3E

INIT 3F =

-- 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 S5E
INIT 5F
INIT 60
INIT 61
INIT 62
INIT 63

INIT 64 =

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"

r
r
14
r
r
’
14
’
14
r
4
4
r
X"0000000000000000000000000000000000000000000000000000000000000000™",
r
r
14
’
14
’
14
r
14
r
14
14
r

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 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 73 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 74 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 75 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 76 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 77 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 78 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 79 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 7A => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 7B => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 7C => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 7D => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT 7E => X"0000000000000000000000000000000000000000000000000000000000000000"

’
’
’
’
’
’
’
’
’
’
_ ’
INIT 72 => X"0000000000000000000000000000000000000000000000000000000000000000",
’
’
’
’
’
’
’
’
’
’

INIT_7F => X"0000000000000000000000000000000000000000000000000000000000000000"

-- The next set of INITP xx are for the parity bits

INITP 00 => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP_01 => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP 02 => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP_03 => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP 04 => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP_05 => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP 06 => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP_07 => X"0000000000000000000000000000000000000000000000000000000000000000™

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

INITP 08 => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP_09 => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP OA => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP OB => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP_OC => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP_OD => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP_OE => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP OF => X"0000000000000000000000000000000000000000000000000000000000000000™

port map (

DO => DO, -- Output read data port, width defined by READ WIDTH parameter
DI => DI, -- Input write data port, width defined by WRITE WIDTH parameter
RDADDR => RDADDR, -- Input read address, width defined by read port depth

RDCLK => RDCLK, —-- 1-bit input read clock

RDEN => RDEN, -- 1-bit input read port enable

REGCE => REGCE, -- 1-bit input read output register enable

RST => RST, -- 1l-bit input reset

WE => WE, -- Input write enable, width defined by write port depth

WRADDR => WRADDR, -- Input write address, width defined by write port depth
WRCLK => WRCLK, -- 1-bit input write clock

WREN => WREN -- 1l-bit input write port enable

);
-- End of BRAM SDP MACRO_ inst instantiation

Verilog 581t (A2 RB2 LT —23Y)

// BRAM_SDP_MACRO: Simple Dual Port RAM
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

LILDTT70700 0777707007777 77 7077777777 77777077777777777777777777777717777
// READ WIDTH | BRAM SIZE | READ Depth | RDADDR Width | //
// WRITE_WIDTH | | WRITE Depth | WRADDR Width | WE Width //

’
’
’
’
’
’
’
’

’
’
’
’
’
’
’
)
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//
//
//
//
//
//
//
//
//
//
//
//
//
//

BRAM SDP MACRO # (
.BRAM_SIZE ("18Kb"),
.DEVICE ("VIRTEX6"),
.WRITE_WIDTH(O),
.READ WIDTH(O),
.DO_REG(0),
LINIT FILE
.SIM_COLLISION CHECK

37-72
19-36
19-36
10-18
10-18
5-9

w w w;
|

NN DO

1

"36Kb"
"36Kb"
"18Kb"
"36Kb"
"18Kb"
"36Kb"
"18Kb"
"36Kb"
"18Kb"
"36Kb"
"18Kb"
"36Kb"
"18Kb"

("NONE") ,

//
//
//
//
//

Target BRAM,
Target device:
Valid values are 1-72
Valid values are 1-72
Optional output register

("ALL") ,

.INIT(727h000000000000000000),

512
1024
512
2048
1024
4096
2048
8192
4096
16384
8192
32768
16384

// Collision check enable
"GENERATE X ONLY" or "NONE"
.SRVAL (72"h000000000000000000), // Set/Reset value for port output

// Initial values on output port

.INIT 00(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 01(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 02(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 03(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 04(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 05(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 06(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 07(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 08(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 09(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT OA(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 0B(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 0C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 0D(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT OE(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT OF(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 10(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 11(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 12 (256"h0000000000000000000000000000000000000000000000000000000000000000) ,
INIT 13(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 14(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 15(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 16(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
INIT 17(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 18(256"h0000000000000000000000000000000000000000000000000000000000000000),
INIT 19(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 1A(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 1B(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 1C(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 1D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 1E(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 1F(256”h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 20(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT 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),

//

9-bit
10-bit

9-bit
11-bit
10-bit
12-bit
11-bit
13-bit
12-bit
14-bit
13-bit
15-bit
14-bit

"18Kb" or "36Kb"
"VIRTEX5",

"VIRTEX6",

8-bit
4-bit
4-bit
2-bit
2-bit
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit

|
LI1DT770707 0770707077777 70777777777777777777777777777777717777777717777

"ALL",

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

"SPARTANG"

(37-72 only valid when BRAM SIZE="36Kb")
(37-72 only valid when BRAM SIZE="36Kb")
(0 or 1)

"WARNING ONLY",

12
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.INIT 2E(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 2F(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 30(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 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

LINIT_40(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_41(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_42(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_43(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_44(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_45(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_46(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_47(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_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),
LINIT_4F(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_50(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_51(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_52(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_53(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_54(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_55(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_56(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_57(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_58(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_59(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_5A(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_5B(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_5C(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
LINIT_5D(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_S5E(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_5F(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_60(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_61(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_62(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_63(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_64(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_65(256"h0000000000000000000000000000000000000000000000000000000000000000)
LINIT_66(256"h0000000000000000000000000000000000000000000000000000000000000000)
.INIT_67(256"h0000000000000000000000000000000000000000000000000000000000000000)
.INIT_68(256"h0000000000000000000000000000000000000000000000000000000000000000)
.INIT_69(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 6A(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_6B(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_6C(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_6D(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT_6E(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_6F(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_70(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_71(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_72(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_73(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_74(256"h0000000000000000000000000000000000000000000000000000000000000000),

’
’
’
’

Virtex—=6 547 351) 5i/4F (HDL )
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& XILINXe

.INIT 75(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 76(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 77(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 78(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 79(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
JINIT 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_OS(256’hOOOOOOOOOﬁOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
JINITP 09(256”h0000000000000000000000000000000000000000000000000000000000000000
.INITP OA(256"h0000000000000000000000000000000000000000000000000000000000000000

.INITP:OC(256’hOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
.INITP _0D(256"h0000000000000000000000000000000000000000000000000000000000000000
.INITP OE(256"h0000000000000000000000000000000000000000000000000000000000000000

)7
)l
),
.INITP OB (256”h0000000000000000000000000000000000000000000000000000000000000000) ,
)y
)l
)7
)

LINITP OF(2567h0000000000000000000000000000000000000000000000000000000000000000
) BRAM SDP MACRO_ inst

.DO (DO) ,
.DI(DI),
.RDADDR (RDADDR) ,
.RDCLK (RDCLK) ,
.RDEN (RDEN) ,
.REGCE (REGCE) ,
.RST (RST),
.WE (WE) ,
.WRADDR (WRADDR) ,
.WRCLK (WRCLK) ,
.WREN (WREN)

)i

//
//
//
//
//

(

Output read data port, width defined by READ WIDTH parameter
write data port, width defined by WRITE WIDTH parameter

Input
Input
1-bit
1-bit
1-bit
1-bit
Input
Input
1-bit
1-bit

read address,

input
input
input
input
write
write
input
input

read clock

read port enable

read output register enable
reset

width defined by read port depth

enable, width defined by write port depth
address, width defined by write port depth

write clock
write port enable

// End of BRAM SDP_MACRO_inst instantiation

A HIEHR

Virtex-6 FPGA D&} (2 —%— HIARBI VT =% —h)
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BRAM_SINGLE_MACRO

<40 : Single Port RAM

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

WE(f(WRITE_WIDTH):0)

EN
REGCE
RST
CLK

BRAM_SINGLE_MACRO

DO(READ_WIDTH:1:0)
—

Attributes

BRAM_SIZE-18Kb

DO_REG-0

INITO

READ_WIDTH-1
WRITE_WIDTH-1
WRITE_MODE-WRITE_FIRST
SRVAL-0

INIT_FILE-NONE

Simple Port RAM

M=E

X10922

FPGA /3422137 2w 7 RAM 23l & £, LA RAM/ROM (36kb £7-1% 18kb) LLTar 7 4Fal —i g TX
4, N6 R—rD T By 7 RAM IZIZ. KREOFT L F o7 F—ZEEENOLRRICKMNTEET, A
FAR—T NVOEXALNAHET. A7 arO L 2% % FH L T RAM @ clock-to—out ZA A& 5EH CxE7,

R—bDEREA

R—r% A [ g HHe

H AR —k

DO H 7 (27 4F a2l —a0%]) | ADDR THRESNE-TF—ZH 1A
i Y]

ATJR—h

DI AT 227 4% 2l —ar#k) | ADDR THRESNET —Z A SRR
o 31!

ADDR AAN (2 74Fal—arE] | TRUAAS R
e 31!

WE AT 2y 74F¥ab—var®] | SMMMETAN AR—T )V
o 31!

EN AT) 1 EXIAL /AP LAR—T L

RST AH 1 HAL 22O R E >k

REGCE A 1 HAOvorEorayy £ 3x—7 v A7) (DOREG=1 D

BIZDIHAG%)

Virtex-6 4731 7K (HDL F)
UG623 (v13.3) 2011 4E 10 B 26 H

http://japan.xilinx.com 15




% 2 E : UniMacro IZDULVT
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R—r4 A B HRe
CLK AH 1 ruay 7 NJ)
aAvIJ4¥al—avk
WRITE_WIDTH READ _WIDTH BRAM_SIZE ADDR WE
37 ~ 172 37 ~ 172 36Kb 9 8
36 ~ 19 10
18 ~ 10 11
9~5 12
4~3 13
2 14
1 15
36 ~ 19 36 ~ 19 36Kb 10 4
18 ~ 10 11
9~5 12
4~3 13
2 14
1 15
18 ~ 10 36 ~ 19 36Kb 11 2
18 ~ 10 11
9~5 12
4 ~3 13
2 14
1 15
9~5 36 ~ 19 36Kb 12 1
18 ~ 10 12
9~5 12
4 ~3 13
2 14
1 15
4~3 36 ~ 19 36Kb 13 1
18 ~ 10 13
9~5 13
4~3 13
2 14
1 15
Virtex-6 5473 7 A K (HDL A)
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WRITE_WIDTH READ_WIDTH BRAM_SIZE ADDR WE
2 36 ~ 19 36Kb 14 1

18 ~ 10 14
9~5 14
4 ~3 14
2 14
1 15
1 36 ~ 19 36Kb 15 1
18 ~ 10 15
9~5 15
3~4 15
2 15
1 15
18 ~ 10 18 ~ 10 18Kb 10 2
9~5 11
4 ~3 12
2 13
1 14
9~5 18 ~ 10 18Kb 11 1
9~5 11
4 ~3 12
2 13
1 14
4 ~3 18 ~ 10 18Kb 12 1
9~5 12
4 ~3 12
2 13
1 14
2 18 ~ 10 18Kb 13 1
9~5 13
4 ~3 13
2 13
1 14

Virtex-6 4731 7K (HDL F)
UG623 (v13.3) 2011 4E 10 B 26 H
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WRITE_WIDTH READ WIDTH BRAM_SIZE ADDR WE
1 18 ~ 10 18Kb 14 1
9~5 14
4~ 3 14
2 14
1 14
THALDARNFE
Z® UniMacro 1ZA LV AZ v =—a DHNAEET, TUIT 4T IINRTA—F =5 B ETXHIDICLZLDTT,
ERROar74Xal —varRESHL, TV A B EN T IO EL TSN,
AVAB v T—gy Af
i A
CORE Generator™ BX Uy 4% —K NG
~7adHPR—h e
oL ~ |,
ERARELE &
B T—45E fi& TIAILE 55 BA
BRAM_SIZE prasyll ”36Kb”., “18Kb” ”18Kb” RAM % 18kb F7-1% 36kb AEVELTar 74
Xol—arLET,
DO.REG B 0.1 0 i 112958, RAM O HISIL U RS B3 A T
TIUIZRY RAM 235D clock—-to—out Z A LS
EfEshET, ZEL. AELLAT YO
oavyd A7 MAIHINLES, % 01235
Lol ray s B AN THRHAE LN FARETT
M. clock—to—out ZA LNELRVET,
READ_WIDTH sx 1~ 36 1 H AR 2ONE &S T
WRITE_WIDTH G2 1~ 36 1 ANSIRADIE G E
INIT_FILE XFF TrANDLTIE | 7L MIHE A & T 7 7 AV D4 R
i pT
WRITE_MODE = "READ_FIRST” . "WRITE_FIRST” | AV ~DEXIALE—REIEE
"WRITE_FIRST” .
“NO_CHANGE”
INIT 16 % 72 B M T _TEnm L 74X a2l —ar %o IO IEE
e
SRVAL 16 %k 72 B ME T _TEn BV B> MF B RST) BT —hEnizL&ED
DO R—hrOH NEEEBELET,
SIM_MODE CFH "SAFE”. "FAST” "SAFE” P2l —varDiHDEETYT, “FAST”
W ET DL, v3al—Tay BTN
74— AEME N TRITSNET, &
M. TARR/ P Izb—ay FHA HAR]
ZHERLTLIEE N,
INIT_00 ~ INIT_FF | 16 #% 256 £ MH T _TEn 16Kb £721% 32Kb DF —H& AEY 7L AD
PHEZEE
INITP.00 ~ 16 % 256 > M R NG = 2Kb F£721% 4Kb D RYT 4 5T —H AEY T
INITP_OF L ADOPIIEZHE E
Virtex-6 54731 A4 F (HDL A)
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VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-—- BRAM SINGLE MACRO: Single Port RAM
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

-- 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.

-- READ WIDTH | BRAM SIZE | READ Depth | ADDR Width | -

-— WRITE WIDTH | | WRITE Depth | | WE Width --

-- | | | | -

-- 37-72 | "36Kb" | 512 | 9-bit | 8-bit --

-- 19-36 | "36Kb" | 1024 | 10-bit | 4-bit --

-= 19-36 | "18Kb" | 512 | 9-bit | 4-bit --

-- 10-18 | "36Kb" | 2048 | 11-bit | 2-bit --

- 10-18 | "18Kb" | 1024 | 10-bit | 2-bit -=

-- 5-9 | "36Kb" | 4096 | 12-bit | 1-bit --

-- 5-9 | "18Kb" | 2048 | 11-bit | 1-bit --

-- 3-4 | "36Kb" | 8192 | 13-bit | 1-bit --

-- 3-4 | "18Kb" | 4096 | 12-bit | 1-bit --

-- 2 | "36Kb" | 16384 | 14-bit | 1-bit --

-- 2 | "18Kb" | 8192 | 13-bit | 1-bit -=

-- 1 | "36Kb" | 32768 | 15-bit | 1-bit --

-= 1 | "18Kb" | 16384 | 14-bit | 1-bit --

BRAM SINGLE MACRO_ inst : BRAM SINGLE MACRO

generic map (
BRAM SIZE => "18Kb", -- Target BRAM, "18Kb" or "36Kb"
DEVICE => "VIRTEX6", -- Target Device: "VIRTEX5", "VIRTEX6", "SPARTANG"
DO_REG => 0, -- Optional output register (0 or 1)
INIT => X"000000000", -- Initial values on output port
INIT FILE => "NONE",
WRITE WIDTH => 0, -- Valid values are 1-72 (37-72 only valid when BRAM SIZE="36Kb")
READ WIDTH => 0, -- Valid values are 1-72 (37-72 only valid when BRAM SIZE="36Kb")
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 00 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT 01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 02 => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT 03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 05 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 07 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 09 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT OB => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 0C => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT 0D => 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",

Virtex—=6 547 351) 5i/4F (HDL )
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INIT 19 =

INIT 1A
INIT 1B
INIT 1C
INIT 1D
INIT 1E
INIT 1F
INIT 20
INIT 21

INIT 22 =

INIT 23
INIT 24
INIT 25
INIT 26
INIT 27
INIT 28
INIT 29
INIT 2A
INIT 2B
INIT 2C
INIT 2D
INIT 2E
INIT 2F
INIT 30
INIT 31
INIT 32

INIT 33 =

INIT 34
INIT 35
INIT 36
INIT 37
INIT 38
INIT 39
INIT 3A
INIT 3B
INIT 3C
INIT 3D
INIT 3E

INIT 3F =

-- 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 =

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"

r
r
14
r
r
’
14
’
14
r
4
4
r
r
X"0000000000000000000000000000000000000000000000000000000000000000™",
r
14
’
14
’
14
r
14
r
14
14
r
r
r
14

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"

r
14
r
14
r
r
r
4
r
r
14
4
X"0000000000000000000000000000000000000000000000000000000000000000™",
’
r
r
14
r
r
4
r
r
r
14
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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 72 =>
INIT_7B =>
INIT_7C =>
INIT 7D =>
INIT_7E =>
INIT 7F =>

—-— The next
INITP_00 =>
INITP 01 =>
INITP_02 =>
INITP 03 =>
INITP_04 =>
INITP 05 =>
INITP_ 06 =>
INITP 07 =>

-— The next
INITP 08 =>
INITP_09 =>
INITP OA =>
INITP_OB =>
INITP 0C =>
INITP 0D =>
INITP OE =>
INITP_OF =>

port map (
DO => DO,
ADDR => ADD
CLK => CLK,
DI => DI,
EN => EN,
REGCE => RE
RST => RST,
WE => WE

);

X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000™
X"0000000000000000000000000000000000000000000000000000000000000000™
X"0000000000000000000000000000000000000000000000000000000000000000™
X"0000000000000000000000000000000000000000000000000000000000000000™
X"0000000000000000000000000000000000000000000000000000000000000000"
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"

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 data, width defined by READ WIDTH parameter

R, -- Input address, width defined by read/write port depth
-- 1-bit input clock
-- Input data port, width defined by WRITE WIDTH parameter
-- 1-bit input RAM enable

GCE, -- 1l-bit input output register enable
-- 1-bit input reset
-- Input write enable, width defined by write port depth

-- End of BRAM SINGLE MACRO inst instantiation

Verilog 8k (A RAV T —3Y)

// BRAM SINGLE
//
// Xilinx HDL

_MACRO: Single Port RAM
Virtex-6
Libraries Guide, version 13.3

’
’
’
’
’
’
’
’

’
’
’
’
’
’
’
)

Virtex-6 4735

1) HAF (HDL F)

UG623 (v13.3) 2011 £ 10 A 26 H http://japan.xilinx.com
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L1777 700777 70077777777 7777777777777777777777777777777777771777777777

// READ WIDTH | BRAM SIZE | READ Depth | ADDR Width | //
// WRITE WIDTH | | WRITE Depth | | WE Width //
// | | I I //
// 37-72 | "36Kb" | 512 | 9-bit | 8-bit  //
// 19-36 | "36Kb" | 1024 | 10-bit | 4-bit  //
// 19-36 | "18Kb" [ 512 | 9-bit | 4-bit  //
// 10-18 | "36Kb" | 2048 | 11-bit | 2-bit  //
// 10-18 | "18Kb" [ 1024 | 10-bit | 2-bit  //
// 5-9 | "36Kb" | 4096 | 12-bit | 1-bit  //
// 5-9 |  "18Kb" | 2048 | 11-bit | 1-bit  //
// 3-4 | "36Kb" | 8192 | 13-bit | 1-bit  //
// 3-4 | "18Kb" | 4096 | 12-bit | 1-bit  //
// 2 | "36Kb" | 16384 | 14-bit | 1-bit  //
// 2 |  "18Kb" | 8192 | 13-bit | 1-bit  //
// 1 | "36Kb" | 32768 | 15-bit | 1-bit  //

1

"18Kb"

1

6384

14-bit

1-bit

// | //
L1717 7707 77777007777 777777770777777777777777777777777777777771777777777

BRAM SINGLE MACRO #(

.BRAM SIZE("18Kb"),
.DEVICE ("VIRTEX6"),

.WRITE WIDTH (0),
.READ WIDTH(0),

.DO_REG (0),
LINIT(36"h000000000),
.INIT _FILE ("NONE"),

// Target BRAM,
// Target Device:
// Optional output register
// Initial values on output port

"WRITE FIRST",

"VIRTEX5",

// Valid values are 1-72
B // Valid values are 1-72
.SRVAL (36’h000000000), // Set/Reset value for port output
.WRITE_MODE ("WRITE FIRST"), // - . |
.INIT 00(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 01(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 02(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 03(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 04(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 05(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 06(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 07(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 08(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 09(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT OA(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 0B(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 0C(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 0D(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT OE(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT OF(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 10(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 11(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 12(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 13(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 14(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 15(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 16(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 17(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 18(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 19(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 1A(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 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),

(0 or 1)

"18Kb" or "36Kb"
"VIRTEX6",

"READ FIRST", or

"SPARTANG"

(37-72 only valid when BRAM SIZE="36Kb")
(37-72 only valid when BRAM SIZE="36Kb")

"NO CHANGE"

22
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.INIT 2C(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 2D(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 2E(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
JINIT 2F(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 30(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 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

LINIT_40(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_41(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_42(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_43(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_44(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_45(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_46(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_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),
LINIT_4F(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_50(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_51(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_52(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_53(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_54(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_55(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_56(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_57(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_58(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_59(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_5A(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT_5B(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_5C(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_5D(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_5E(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_5F(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_60(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_61(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_62(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_63(256"h0000000000000000000000000000000000000000000000000000000000000000)
LINIT_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),
LINIT_6F(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_70(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_71(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINIT_72(256"h0000000000000000000000000000000000000000000000000000000000000000),

’
’
’
’
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.INIT 73(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 74(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 75(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 76(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 77(256"h0000000000000000000000000000000000000000000000000000000000000000) ,

JINIT 78(256"h0000000000000000000000000000000000000000000000000000000000000000
.INIT 79(256’h0000000000000000000000000000000000000000000000000000000000000000
.INIT 7A(256"h0000000000000000000000000000000000000000000000000000000000000000)

)
)

’
’
’

.INIT:7B(256’hOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO),
.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:O5(256’hOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
.INITP 06(256"h0000000000000000000000000000000000000000000000000000000000000000

),
) ’
) 4
) ’
.INITP 04 (256”h0000000000000000000000000000000000000000000000000000000000000000) ,
) 4
) 4
) ’

.INITP 07 (256"h0000000000000000000000000000000000000000000000000000000000000000

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

.INITP708(256’hOOOOOOOOBOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO
.INITP_09(256"h0000000000000000000000000000000000000000000000000000000000000000
.INITP OA(256"h0000000000000000000000000000000000000000000000000000000000000000

.INITP 0C(256"h0000000000000000000000000000000000000000000000000000000000000000
.INITP_0D(256"h0000000000000000000000000000000000000000000000000000000000000000
.INITP OE(256"h0000000000000000000000000000000000000000000000000000000000000000

),
)l
)y
.INITP_0B(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
)7
),
)l
)

.INITP_OF(256"h0000000000000000000000000000000000000000000000000000000000000000
) BRAM SINGLE MACRO inst (

.DO(DO), //
.ADDR (ADDR) , //
.CLK (CLK) , //
.DI(DI), //
.EN (EN) , //
.REGCE (REGCE) , //
.RST (RST) , //
.WE (WE) //

);

Output data, width defined by READ WIDTH parameter

Input
1-bit
Input
1-bit
1-bit
1-bit
Input

address, width defined by read/write port depth
input clock

data port, width defined by WRITE WIDTH parameter
input RAM enable

input output register enable

input reset

write enable, width defined by write port depth

// End of BRAM SINGLE MACRO inst

EER AR

instantiation

Virtex-6 FPGA O¥ ¥} (2 —H— VAR BLIOT —F2 —1)
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BRAM_TDP_MACRO
<%0 : 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

BRAM_SIZE-18Kb
DOA_REG-0

INIT-0

READ_WIDTH_A-1
WRITE_WIDTH_A-1
WRITE_MODE_A-WRITE_FIRST
SRVAL_A-0
SIM_COLLISION_CHECK-ALL
INIT_FILE-NONE

DOB(READ_WIDTH_B:1:0)
—

Attributes

DOB_REG-0

READ_WIDTH_B-1
WRITE_WIDTH_B-1
WRITE_MODE_B-WRITE_FIRST
SRVAL_B-0

True Dual Port RAM

M=E

X10921

FPGA F A AZ13 7 1y 7 RAM 283 & F40, L0 RAM/ROM (36kb F7-1% 18kb) &L Tar 7 4F 2l —3i g T
TFET, IhHDT vy RAM X, KEDA L F 7 T —HEEEDOFMITKEMNTEET, St LEEZIAL
WX, AR — MR SN D7 a2 I R RIL CEITENE T, 72720, A LR — e BXIAZR —MT
SERITMNILTEY, BAEWZIHERBIT, RICAEY TLAIZT7®ALET, A AX—T VDO EZALNATEIC
RO AT arOE LU AZEEHL T RAM @ clock-to-out #A L& M TEET,

R—b D& A

R—r4% AmE g B EE

H AR =k

DOA H [ 7 4¥ab—arF) | ADDRA THRESHETF —ZH 132
o 3t

DOB H [ 74X 2 —3a%) | ADDRB THRESN-TF—ZH 1A
M

AR —h

DIA AS [ 742 —ar#) | ADDRA THESWET —FZ AR R
v

Virtex-6 4731 7K (HDL F)
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R—r4 A ] B BE
DIB A [ 74X 2 —ar#) | ADDRB THRESNE-T —Z A IR
o it
ADDRA. ADDRB AH a7 4X¥ab—2avF] | R—FABLOR—FB OTRLAA SRR
e 31!
WEA . WEB AH a7 4%a2—2arF] | R—FABLOR—FB OFA A R—T )V
e 31!
ENA. ENB Ah 1 R—FA BLOKR—=FBDOITA/V—F fRx—T )L
RSTA. RSTB Ah 1 A—FABIOFR—FB OH L PAZDOFERIBI BV
REGCEA. REGCEB AH 1 R—FABIOBOHAL RO IOy £ F—T VA
71 (DO_REG=1 OEBAITDHE %)
CLKA. CLKB AH 1 R—FABIOBOEZAL/FAE L7007 AT

OV IJ4Falb—avR

WRITE_WIDTH_A/B- READ_WIDTH_A/B-
DIA/DIB DOA/DOB BRAM_SIZE ADDRA/B WEA/B
36 ~ 19 36 ~ 19 36Kb 10 4
18 ~ 10 11
9~5 12
4 ~3 13
2 14
1 15
18 ~ 10 36 ~ 19 36Kb 11 2
18 ~ 10 11
9~5 12
4 ~3 13
2 14
1 15
9~5 36 ~ 19 36Kb 12 1
18 ~ 10 12
9~5 12
4 ~3 13
2 14
1 15
4~3 36 ~ 19 36Kb 13 1
18 ~ 10 13
9~5 13
4 ~3 13
2 14
1 15
Virtex-6 5473 7 A K (HDL A)
26 http://japan.xilinx.com UG623 (v13.3) 2011 &£ 10 A 26 H




& XILINXe % 2 E : UniMacro [ZDILVT
WRITE_WIDTH_A/B- READ_WIDTH_A/B-
DIA/DIB DOA/DOB BRAM_SIZE ADDRA/B WEA/B
2 36 ~ 19 36Kb 14 1
18 ~ 10 14
9~5 14
4 ~3 14
2 14
1 15
1 36 ~ 19 36Kb 15 1
18 ~ 10 15
9~5 15
4 ~3 15
2 15
1 15
18 ~ 10 18 ~ 10 18Kb 10 2
9~5 11
4 ~3 12
2 13
1 14
9~5 18 ~ 10 18Kb 11 1
9~5 11
4 ~3 12
2 13
1 14
4 ~3 18 ~ 10 18Kb 12 1
9~5 12
4 ~3 12
2 13
1 14
2 18 ~ 10 18Kb 13 1
9~5 13
4 ~3 13
2 13
1 14
1 18 ~ 10 18Kb 14 1
9~5 14
4 ~3 14
2 14
1 14

Virtex-6 4731 7K (HDL F)
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THAVDANFE

Z® UniMacro 1ZA VAL T—2a DN AIHET, FUVITATIINRTA—H =5 R ETELIIILIZH DT,

LROar74Xal —varRESRL, T VA ERENTZTIOICHEL TSN,
AV AR T—gy [
HEwf A ]
CORE Generator™ 8L N7 4 —F ANH]
~ZudDYR—h He 1T
ERAARELE &
B T—45% fi& T4k | B
BRAM_SIZE gl ”36Kb”, “18Kb” ”18Kb” RAM % 18kb F71% 36kb ATV EL T 74X
L—aryLET,
DO_REG R 0.1 0 iz 11295, RAM O L RAZBA FR—T L
12720 RAM 2350 clock—to—out Z A LADNEMEIL
FI, 2L AR LVAT v D ayy AT
JATHINLE T, HZ 00T 58,1 7uy s 1
IV TEe A H U A HETT M, clock—to—out #A
LAMELRVET,
INIT 16 % 72 By ME TRTEr | ar7sXalb—varBoH AOWBELZIEE
LT,
INIT_FILE pacvl TrANVDARTES | el Va2 S Te 7 7 AV D4 i
At
READ_WIDTH, ek 1~ 172 36 DI/DO /NAD g% E, READ_ WIDTH &
WRITE WIDTH WRITE WIDTH (2 [A Al 45 3 2 0 A B0 F
7
SIM_COLLISION_ SCEH ”ALL”\‘ “ALL” AEVDOBMENREAE LG E DY I2L —ar D)
CHECK OVARNING. ERIEELET, HAIZKO LR ET,
(CENERATE.X. PALL : Ay — VRS, BT S
”NONE)’ Hjjjio\c]:()‘}%U@ﬂEﬁ‘Z:ﬁiﬂ (X) ‘:fioiﬁo
“WARNING_ONLY” : 2225 2ot — 0D 3 HY
HEh, BETIHABIOATYOMITZ
DEEFEFENET,
“GENERATE_X_ONLY” : 45 Xt — 13 H
HENT, BET5H N BIOAE)DOEAR
RE X) 1220 ET,
“NONE” : & Xy —J3H han ., 4
HIHH N BIOARIDOMEIZEDFEERE
SNET,
AE: "ALL” DSAOMEICERET DL, vIal—
varfiC T A ORIEEZ R CERLRDT-
O, ZOMEEF T DG EITIEENLETT, 7
M. TARR/>ab—ay S HAR]E
ZHL TSN,
Virtex-6 54731 A4 F (HDL A)
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B T—45% & T4k | SR
SIM_MODE pecdl “SAFE”. “FAST” | "SAFE” P2l —arDHDOBIETT, "FAST” ITRE

AR VIal—ary EFANRNRT 4 — < AE
HE-FTEITSNES, FFMIL TER/ V2
L—yay THA TAR ISR TLIZEN,

R—bOHNEERELET,

SRVAL A, SRVALB | 16 #:% 72 B M T_TEe | APV MEE RST) 7 —hShizEE o DO

7 E

INIT_00 ~ INIT_FF 16 % 256 £ ME T _TEr | 16Kb £721% 32Kb OF —% AEY TLADYIM

FIH B 2 F

INITP.00 ~ INITP.OF | 16 ¥k 256 £ M# T _TEr | 2Kb £721F 4Kb DT F—&F AFEY TLAD

VHDL 881t ([ RAVI T —3Y)
WD 2 OOXNFAELZWVEAIX, a8 — LT T T4 B S ORI T E T,
Library UNISIM;

use UNISIM.vcomponents.all;

-— BRAM TDP MACRO: True Dual Port RAM
- Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

-- 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.

-= DATAfWIDTHiA/B | BRAM SIZE | RAM Depth | ADDRA/B Width | WEA/B Width --
- I I | I -
-- 19-36 | "36Kb" | 1024 | 10-bit | 4-bit -
-- 10-18 | "36Kb" | 2048 | 11-bit | 2-bit --
-= 10-18 | "18Kb" | 1024 | 10-bit | 2-bit -=
-- 5-9 | "36Kb" | 4096 | 12-bit | 1-bit --
-- 5-9 | "18Kb" | 2048 | 11-bit | 1-bit -
-- 3-4 | "36Kb" | 8192 | 13-bit | 1-bit --
-- 3-4 | "18Kb" | 4096 | 12-bit | 1-bit -
-- 2 | "36Kb" | 16384 | 14-bit | 1-bit -=
-- 2 | "18Kb" | 8192 | 13-bit | 1-bit -
-- 1 | "36Kb" | 32768 | 15-bit | 1-bit --
-= 1 | "18Kb" | 16384 | 14-bit | 1-bit -=
BRAM TDP_MACRO inst : BRAM TDP MACRO
generic map (
BRAM SIZE => "18Kb", -- Target BRAM, "18Kb" or "36Kb"
DEVICE => "VIRTEX6", -- Target Device: "VIRTEX5", "VIRTEX6", "SPARTANG"
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 => 0, -- Valid values are 1-36 (19-36 only valid when BRAM SIZE="36Kb")
READ WIDTH B => 0, -- 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"
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 1-36 (19-36 only valid when BRAM SIZE="36Kb")
WRITE WIDTH B => 0, -- Valid values are 1-36 (19-36 only valid when BRAM SIZE="36Kb")

-- The following INIT xx declarations specify the initial contents of the RAM
INIT 00 => X"0000000000000000000000000000000000000000000000000000000000000000",
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INIT 01 =

INIT 02
INIT 03
INIT 04
INIT 05
INIT 06
INIT 07
INIT 08
INIT 09

INIT OA =

INIT OB
INIT 0C
INIT 0D
INIT OE
INIT OF
INIT 10
INIT 11
INIT 12
INIT 13
INIT 14
INIT 15
INIT 16
INIT 17
INIT 18
INIT 19
INIT 1A

INIT 1B =

INIT 1C
INIT 1D
INIT 1E
INIT 1F
INIT 20
INIT 21
INIT 22
INIT 23
INIT 24
INIT 25
INIT 26
INIT 27
INIT 28
INIT 29
INIT 2A
INIT 2B

INIT 2C =

INIT 2D
INIT 2E
INIT 2F
INIT 30
INIT 31
INIT 32
INIT 33
INIT 34
INIT 35
INIT 36
INIT 37
INIT 38
INIT 39
INIT 3A
INIT 3B
INIT 3C

INIT 3D =

INIT 3E

INIT 3F =

-- 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 =

=>

X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000™
X"0000000000000000000000000000000000000000000000000000000000000000™
X"0000000000000000000000000000000000000000000000000000000000000000™
X"0000000000000000000000000000000000000000000000000000000000000000™
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000™
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000™
X"0000000000000000000000000000000000000000000000000000000000000000™
X"0000000000000000000000000000000000000000000000000000000000000000™
X"0000000000000000000000000000000000000000000000000000000000000000™
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000™

X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000™
X"0000000000000000000000000000000000000000000000000000000000000000™
X"0000000000000000000000000000000000000000000000000000000000000000™
X"0000000000000000000000000000000000000000000000000000000000000000™
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000™
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000™
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000™
X"0000000000000000000000000000000000000000000000000000000000000000™

X"0000000000000000000000000000000000000000000000000000000000000000™,

X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000™
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"

X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"
X"0000000000000000000000000000000000000000000000000000000000000000"

X"0000000000000000000000000000000000000000000000000000000000000000™,

30

http://japan.xilinx.com

Virtex-6 54731 A4 F (HDL A)
UG623 (v13.3) 2011 & 10 B 26 H



& XILINXs ¥ 2 & : UniMacro IZTDULNT

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",
INIT_ 77 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 78 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_79 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 7A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 7B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 7C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 7D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 7E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 7F => X"0000000000000000000000000000000000000000000000000000000000000000",

-- The next set of INITP xx are for the parity bits

INITP 00 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP 01 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP 02 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP 03 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP 04 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP 05 => X"0000000000000000000000000000000000000000000000000000000000000000™,
INITP 06 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP 07 => X"0000000000000000000000000000000000000000000000000000000000000000™,

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

INITP_08 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_09 => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_OA => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_OB => X"0000000000000000000000000000000000000000000000000000000000000000",
INITP_OC => X"0000000000000000000000000000000000000000000000000000000000000000",
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INITP_OD => X"0000000000000000000000000000000000000000000000000000000000000000™,
INITP OE => X"0000000000000000000000000000000000000000000000000000000000000000™,
INITP_OF => X"0000000000000000000000000000000000000000000000000000000000000000™)

port map (
DOA => DOA, -- Output port-A data, width defined by READ WIDTH A parameter
DOB => DOB, -- Output port-B data, width defined by READ WIDTH B parameter
ADDRA => ADDRA, -- Input port-A address, width defined by Port A depth
ADDRB => ADDRB, -- Input port-B address, width defined by Port B depth
CLKA => CLKA, -- 1-bit input port-A clock
CLKB => CLKB, -- 1l-bit input port-B clock
DIA => DIA, -- Input port-A data, width defined by WRITE WIDTH A parameter
DIB => DIB, -- Input port-B data, width defined by WRITE WIDTH B parameter
ENA => ENA, -- 1-bit input port-A enable
ENB => ENB, -- 1-bit input port-B enable
REGCEA => REGCEA, -- 1-bit input port-A output register enable
REGCEB => REGCEB, -- 1-bit input port-B output register enable
RSTA => RSTA, -- 1-bit input port-A reset
RSTB => RSTB, -- 1-bit input port-B reset
WEA => WEA, -- Input port-A write enable, width defined by Port A depth
WEB => WEB —-- Input port-B write enable, width defined by Port B depth

)

-- End of BRAM TDP MACRO inst instantiation
Verilog f2i ({1 RAVL T —23Y)

// BRAM_TDP_MACRO: True Dual Port RAM
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

LI10TT707 0007777070077 77 7077770777777 77707 77777777777777777777777777777
// DATA WIDTH A/B | BRAM SIZE | RAM Depth | ADDRA/B Width | WEA/B Width //

// | | | | //
// 19-36 | "36Kb" | 1024 | 10-bit | 4-bit //
// 10-18 | "36Kb" | 2048 | 11-bit | 2-bit //
// 10-18 | "18Kb" | 1024 | 10-bit | 2-bit //
// 5-9 | "36Kb" | 4096 | 12-bit | 1-bit //
// 5-9 |  "18Kb" | 2048 | 11-bit | 1-bit //
// 3-4 | "36Kb" | 8192 | 13-bit | 1-bit //
// 3-4 |  "18Kb" | 4096 | 12-bit | 1-bit //
// 2 | "36Kb" | 16384 | 1l4-bit | 1-bit //
// 2 | "18Kb" | 8192 | 13-bit | 1-bit //
// 1 | "36Kb" | 32768 | 15-bit | 1-bit //
// 1 |  "18Kb" | 16384 | 14-bit | 1-bit //

N s

BRAM TDP MACRO # (

.BRAM_SIZE("ISKb"), // Target BRAM: "18Kb" or "36Kb"

.DEVICE ("VIRTEX6"), // Target device: "VIRTEX5", "VIRTEX6", "SPARTANG"
.DOA REG(0), // Optional port A output register (0 or 1)
.DOB_REG (0) , // Optional port B output register (0 or 1)

.INIT A(36’h0000000), // Initial values on port A output port
.INIT B(36’h00000000), // Initial values on port B output port
.INIT FILE ("NONE"),
.READ_WIDTH A (0), // Valid values are 1-36 (19-36 only valid when BRAM SIZE="36Kb")
.READ WIDTH B (0), // 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"
.SRVAL A(36’h00000000), // Set/Reset value for port A output
.SRVAL B(36’h00000000), // Set/Reset value for port B 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 1-36 (19-36 only valid when BRAM SIZE="36Kb")
.WRITE WIDTH B(0), // Valid values are 1-36 (19-36 only valid when BRAM SIZE="36Kb")
.INIT 00(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 01(256”h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 02(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 03(256”h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 04(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 05(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 06(256"h0000000000000000000000000000000000000000000000000000000000000000),
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.INIT 07(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 08(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 09(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT OA(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 0B(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 0C(256"h0000000000000000000000000000000000000000000000000000000000000000)

.INIT 0D(256"h0000000000000000000000000000000000000000000000000000000000000000)
.INIT OE(256"h0000000000000000000000000000000000000000000000000000000000000000)
.INIT OF(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT _10(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 11(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 12(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 13(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 14(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 15(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 16(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
JINIT 17(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 18(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 19(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 1A(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 1B(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 1C(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 1D(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 1E(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 1F(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 20(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
JINIT 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),
JINIT 2E(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 2F(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
JINIT 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),
JINIT 39(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 3A(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 3B(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 3C(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 3D(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 3E(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 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(2567h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_44(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_45(2567h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_46(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT_47(2567h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_48(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_49(2567h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_4A(256”h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_4B(256”h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_4C(256”h0000000000000000000000000000000000000000000000000000000000000000),
.INIT_4D(2567h0000000000000000000000000000000000000000000000000000000000000000),
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.INIT 4E(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 4F(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 50(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 51(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 52(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 53(256"h0000000000000000000000000000000000000000000000000000000000000000)

.INIT 54(256"h0000000000000000000000000000000000000000000000000000000000000000)
.INIT 55(256"h0000000000000000000000000000000000000000000000000000000000000000)
.INIT 56(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
LINIT _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),
JINIT 62(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 63(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 64(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 65(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 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),
JINIT 71(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 72(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 73(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 74(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 75(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 76(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
JINIT 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

JINIT FF(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INITP_00(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINITP 01(256”h0000000000000000000000000000000000000000000000000000000000000000),
.INITP 02 (256'h0000000000000000000000000000000000000000000000000000000000000000),
JINITP 03(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INITP_04(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINITP 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_0D(256"h0000000000000000000000000000000000000000000000000000000000000000
.INITP_OE(256"h0000000000000000000000000000000000000000000000000000000000000000
.INITP_OF (256"h0000000000000000000000000000000000000000000000000000000000000000

) BRAM TDP MACRO inst (
.DOA (DOA) , // Output port-A data, width defined by READ WIDTH A parameter

’
’
’
’
’
’
’
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.DOB (DOB) , // Output port-B data, width defined by READ WIDTH B parameter
.ADDRA (ADDRA) , // Input port-A address, width defined by Port A depth
.ADDRB (ADDRB) , // Input port-B address, width defined by Port B depth
.CLKA (CLKA), // 1-bit input port-A clock
.CLKB (CLKB) , // 1l-bit input port-B clock
.DIA(DIA), // Input port-A data, width defined by WRITE WIDTH A parameter
.DIB(DIB), // Input port-B data, width defined by WRITE WIDTH B parameter
.ENA (ENA) , // 1l-bit input port-A enable
.ENB (ENB) , // 1l-bit input port-B enable
.REGCEA (REGCEA), // 1-bit input port-A output register enable
.REGCEB (REGCEB), // 1-bit input port-B output register enable
.RSTA (RSTR), // 1-bit input port-A reset
.RSTB (RSTB), // 1-bit input port-B reset
.WEA (WEA) , // Input port-A write enable, width defined by Port A depth

.WEB (WEB) // Input
)i

port-B write

enable, width defined by Port B depth

// End of BRAM TDP_MACRO_inst instantiation

EER N
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& XILINXs

ADDMACC_MACRO

<40 : Adder/Multiplier/Accumulator
ADDMACC_MACRO

—— LOAD

LOAD_DATA((WIDTH_PRODUCT:1):0)
: MULTIPLIER((WIDTH_MULTIPLIER:1):0)
— RST

PRODUCT((WIDTH_PRODUCT:1):0 jummmmm

Attributes

DEVICE-VIRTEX6
LATENCY-3
WIDTH_PREADD-18
WIDTH_MULTIPLIER-18
WIDTH_PRODUCT-48

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

— CE

—>CLK
ADD MULTIPLY ACCUMULATOR

X11194

M=E

ADDMACC MACRO %3 5&., DSP48 7 v % Hi

BENE BmEE 777 arb L THAT 50 2AZ

Vi m—ar NRBICRDES, ASE, HAOE. VAT RIRE A RETHY ., DSP48 7y /% HDL IZHEA LR

FTLIeoTWET,
R—bk 5B
R—+4& A [ & Hae
H IR —b
PRODUCT A A2 (WIDTHA BYEME + WIDTHB | 774~V 7 —4HH)
J& M)
ASHE—h
PREADDI A3 W75 (WIDTHPREADD J&MEA% | A7 — 4 A7
)
PREADD2 AJ) W75 (WIDTH PREADD J&#£%% | Wi ME T —# A7)
)
MULTIPLIER AT A% (WIDTHMULTIPLIER @tE | ®#EF—2 AN
w5 )
CARRYIN AF 1 Fxl— AS
CLK AH 1 A=4
CE AT 1 Jay g AR—7 )
LOAD AS 1 o—R
LOAD_DATA AT A28 (WIDTH_PRODUCT &% | DSP AZAATiE, LOAD N7 —h&NbE P I
%) A*B+LOAD_DATA D3FRAAIAENE T,
Virtex-6 5475 A4AF (HDL F)
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R—r% Am ] HaE
RST AT 1 FEEPR AN
THALDANEE
Z® UniMacro [ZA LV AZ v 2= a DRINAHET, TVITATIINTA—H— 5 R ETEXHIHNILIEHLDTT,
AV AR =gy Af
He R AT
CORE Generator™ 8L 4 —FK NGl
~7udYR—k i
oL ~ y
FERARELE
B T—RE & T4k &5 A
WIDTH_PREADD I 1~ 24 24 PREADDI 35 OF PREADD2 A J1D
EEEELET,
WIDTH MULTIPLIER HH 1~ 18 18 MULTIPLIER AJJDIgEHEEL
7
WIDTH_PRODUCT it 1~ 48 48 MULTIPLIER H /] DiEE+EE L F
7
LATENCY bidy 0.1.2,3.4 3 RATFGA VIO AF O EREL
E7
1 : MREG ==
2 : AREG == BREG == 1 BLW
MREG == 1, F£721% MREG == 1
BELUPREG == 1
3: AREG == BREG == 1 8L
MREG == 1 BJX O PREG == 1
4 : AREG == BREG == 2 BJL W
MREG == 1 8L PREG == 1
DEVICE b=l "VIRTEX6” . "VIRTEX6” B —LF I NDN=RDT =T T—%T 7
“SPARTANG” FxEHRELET,

VHDL Bk (/2 RAVIT—2 7))
WD 2 SOXBRFEELEVEASIT., I — LTy T4 T4 B = ORTICEE T £,

Library UNISIM;

use UNISIM.vcomponents.all;

—-- ADDMACC MACRO: Add and Multiple Accumulate Function implemented in a DSP48E
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

ADDMACC_MACRO_inst : ADDMACC MACRO
generic map (
DEVICE => "VIRTEX6", -- Target Device: "VIRTEX6", "SPARTANG"
LATENCY => 4, -- Desired clock cycle latency, 1-4
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WIDTH PREADD => 25, -- Pre-Adder input bus width, 1-25
WIDTH MULTIPLIER => 18, -- Multiplier input bus width, 1-18
WIDTH PRODUCT => 48) -- MACC output width, 1-48

port map (
PRODUCT => PRODUCT, -- MACC result output, width defined by WIDTH PRODUCT generic
MULTIPLIER => MULTIPLIER, -- Multiplier data input, width determined by WIDTH MULTIPLIER generic
PREADDER1 => PREADDERI1, -- Preadder data input, width determined by WIDTH PREADDER generic
PREADDER2 => PREADDERZ2, -- Preadder data input, width determined by WIDTH PREADDER generic
CARRYIN => CARRYIN, -- 1l-bit carry-in input
CE => CE, -- 1-bit input clock enable
CLK => CLK, -- 1-bit clock input
LOAD => LOAD, -- 1l-bit accumulator load input
LOAD DATA => LOAD DATA, -- Accumulator load data input, width defined by WIDTH PRODUCT generic
RST => RST -- 1-bit input active high synchronous reset

);
-- End of ADDMACC MACRO inst instantiation

Verilog itk (A RAB T —23Y)

// ADDMACC MACRO: Variable width & latency - Pre-Add -> Multiplier -> Accumulate
// function implemented in a DSP48E

// Virtex-6

// Xilinx HDL Libraries Guide, version 13.3

ADDMACC_MACRO # (

.DEVICE ("VIRTEX6"), // Target Device: "VIRTEX6", "SPARTANG"
.LATENCY (4), // Desired clock cycle latency, 0-4
.WIDTH PREADD(25), // Pre-adder input width, 1-25
.WIDTH MULTIPLIER(18), // Multiplier input width, 1-18
.WIDTH PRODUCT (48) // MACC output width, 1-48
) ADDMACC_MACRO_inst (
.PRODUCT (PRODUCT) , // MACC result output, width defined by WIDTH PRODUCT parameter
.CARRYIN (CARRYIN) , // 1l-bit carry-in input
.CLK(CLK) , // 1-bit clock input
.CE(CE), // 1-bit clock enable input
.LOAD (LOAD) , // 1-bit accumulator load input

.LOAD DATA (LOAD DATA), // Accumulator load data input, width defined by WIDTH PRODUCT parameter
.MULTIPLIER (MULTIPLIER), // Multiplier data input, width defined by WIDTH MULTIPLIER parameter
.PREADD2 (PREADD2) , // Preadder data input, width defined by WIDTH PREADD parameter
.PREADD1 (PREADD1) , // Preadder data input, width defined by WIDTH:PREADD parameter
.RST (RST) // 1-bit active high synchronous reset

)i

// End of ADDMACC_MACRO_ inst instantiation

A MR
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& XILINXs

g 2=,

UniMacro IZ2DUVT

ADDSUB_MACRO

< /708 : Adder/Subtractor
ADDSUB_MACRO

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

CARRYOUT

Attributes

DEVICE-VIRTEX6
LATENCY-3
WIDTH-48

— ADDSUB
— CARRYIN

— RST
—CE
—-]>CLK

RESULT((WIDTH:1):0)

ADDER/SUBTRACTOR

M=

X11193

ADDSUB_MACRO #f# 9 5&., DSP48 7 iy /&2 Bt/ MR R E L TEA TG A DA AX v m— g D3
B2 Ed, ADE, MR, L AT AR EFRETHY ., DSP48 7' iy 7% HDL IZHA L9 <o TWET,

R—rDERHA

R—k4 L & ¥ ae

H AR —h

CARRYOUT H 1 FyU—H7h

RESULT i A28 (WIDTH @ 1% 2 1)) RDADDR THREENDT —H 1 J) /3

ASAR =k

ADDSUB AT 1 High M 3413 RESULT I35 BT, Low D3
BITBAERRTT,

A AT A2 (WIDTH B 1% 2 1R) IS/ RA DT — 2 AT

B AT7 A28 (WIDTH BEE 2 R) IE /A DT —2 AT

CE AT 1 A=A & S

CARRYIN A 1 Fx¥U—AN

CLK AT 1 A=P%4

RST A7 1 EEGDASA
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THAVDANFE

Z® UniMacro [3A v A v 2—al DRI NB[RET, TVIT 4TI TA—FERETELIDNILIZHD T,

A RB Y T— o
HE 7 RA]
CORE Generator™ BJX U 4% —K NG
< 7adPR—h HEIE

ARG R IE

B T—5E [ TIHIE &5 B8R
DEVICE b "VIRTEX6” "VIRTEX6” Bty hDN—R Y 2T T —%FIF %
"SPARTAN6” ZHRELET,
LATENCY B 0.1.2 2 RATFGAL LA ORAERELET,
1 : PREG ==

2 . AREG == BREG == CREG ==
PREG

WIDTH LT 1~ 48 48 A, B, RESULT R—FrDIEZEEL £
4, B 8L RESULT AR—H@iX, 15
DONFGA—Z—FHL CEETEET,

WIDTH_RESULT qE L 1 ~ 48 48 WIDTH Ca&ES#1 7z RESULT K —h
DIFEELLET,

VHDL 2k (/2 RA L T—S3Y)
KD 2 ODOILBIFIELRNESIT., 28— LTy T4 T B S ORNCEE AT F1,

Library UNISIM;

use UNISIM.vcomponents.all;

-- ADDSUB MACRO: Variable width & latency - Adder / Subtrator implemented in a DSP48E
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

ADDSUB_MACRO_inst : ADDSUB_MACRO
generic map (

DEVICE => "VIRTEX6", -- Target Device: "VIRTEX5", "VIRTEX6", "SPARTANG"
LATENCY => 2, -- Desired clock cycle latency, 0-2
WIDTH => 48) -- Input / Output bus width, 1-48
port map (
CARRYOUT => CARRYOUT, -- 1l-bit carry-out output signal
RESULT => RESULT, -- Add/sub result output, width defined by WIDTH generic
A => A, -- Input A bus, width defined by WIDTH generic
ADD SUB => ADD_ SUB, -- 1-bit add/sub input, high selects add, low selects subtract
B => B, -- Input B bus, width defined by WIDTH generic
CARRYIN => CARRYIN, -- 1l-bit carry-in input
CE => CE, -- 1-bit clock enable input
CLK =>CLK, -- 1l-bit clock input
RST => RST -- 1-bit active high synchronous reset

)i
-- End of ADDSUB MACRO inst instantiation

Virtex-6 547 31) 4K (HDL A)
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Verilog i1t ([ RE2 L T—3Y)

// ADDSUB MACRO: Variable width & latency - Adder / Subtrator implemented in a DSP48E
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

ADDSUB_MACRO # (
.DEVICE ("VIRTEX6"), // Target Device: "VIRTEX5", "VIRTEX6", "SPARTANG"
.LATENCY (2), // Desired clock cycle latency, 0-2
.WIDTH (48) // Input / output bus width, 1-48
) ADDSUB MACRO_inst (
.CARRYOUT (CARRYOUT), // 1l-bit carry-out output signal

.RESULT (RESULT) , // Add/sub result output, width defined by WIDTH parameter
.A(A), // Input A bus, width defined by WIDTH parameter

.ADD SUB (ADD SUB), // 1-bit add/sub input, high selects add, low selects subtract
.B(B), // Input B bus, width defined by WIDTH parameter

.CARRYIN (CARRYIN), // 1l-bit carry-in input

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

.CLK (CLK) , // 1l-bit clock input

.RST (RST) // 1-bit active high synchronous reset

)i

// End of ADDSUB_MACRO_inst instantiation

A MR
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COUNTER_LOAD_MACRO

< /708 : Loadable Counter
COUNTER_LOAD_MACRO

— RST

— LOAD Q((WIDTH_DATA:1):0) jummmm

Attributes

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

. | OAD_DATA(WIDTH_DATA:1):0)
— CE

—]>CLK

Loadable Counter

X11190

M=

COUNTER_LOAD MACRO #ffi i+ 2L, DSPA8 7ty %X AF Iy a—RK Ty /By A2 —L LT AT
BDGEDAL AL =g N EIZNET, HAEB IOy U MEZ R E R HETHY, DSP48 7' v/ % HDL
WAL TR TWVET,

R—rDERHA

R—r4% HE B B EE

H AR —k

Q H 7 Al (WIDTH DATA BItEZ) | hoo2—HT)

ASIAR—1

CE AH 1 sayy A F—7 I

CLK A 1 vy

LOAD A7 w78 (WIDTH.DATA JgtEE2 M) | 79 —h9 5L, I % —IZ LOAD DATA OfEMN
MBPIAENFET Q ray DL ATV,

LOAD_DATA AA 725 (WIDTH. DATA J&% 5 M) | DSP 2542 TClx. LOAD v %27 —h4 5L, =
DF—HNPLIAZIIANNENEST Q ruyy
DLAT V),

DIRECTION AS 1 IO AERREELET, High DGEIET Y7,
Low OHEIFFL T TT Q2 r7avlOv A7),

RST A% ! REPASA

THADANAE

Z® UniMacro [ZA LV AZ v 2—al DB N ER T, TUIT 4T IINT A= — 5 R ETEHIHNILIZHD T,
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(2B T gy o

i A
CORE Generator™ B L O\ 4 —FK A ]
~7adYR—hk Heum

AR R 1%

B T—45E E T4k &5 BA
DEVICE FF "VIRTEX6" | "VIRTEX6” H =PI NDIN=RT 2T T—XT 7 F v
“SPARTANG” EHEELET,
COUNT_BY 16 MEX 48 E v ME 000000000001 N Z&ichyhUET, WIDTH DATA
IS ETd,
WIDTH_DATA LiLE 1 ~ 48 48 AV —DREIRELET,

VHDL ik (/2 RA L T—S3Y)
WD 2 SOLRFIELRNE AL, 38— LTIy T A7 1B SO T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- COUNTER LOAD MACRO: Loadable variable counter implemented in a DSP48E
- Virtex-6
-- Xilinx HDL Libraries Guide, version 13.3

COUNTER_LOAD MACRO_ inst : COUNTER LOAD MACRO
generic map (

COUNT_BY => X"000000000001", -- Count by value
DEVICE => "VIRTEX6", -- Target Device: "VIRTEX5", "VIRTEX6", "SPARTANG"
WIDTH DATA => 48) -- Counter output bus width, 1-48

port map (
Q =>Q, -- Counter ouput, width determined by WIDTH DATA generic
CLK => CLK, -- 1-bit clock input
CE => CE, -- 1-bit clock enable input
DIRECTION => DIRECTION, -- l-bit up/down count direction input, high is count up
LOAD => LOAD, -- 1-bit active high load input
LOAD_DATA => LOAD DATA, -- Counter load data, width determined by WIDTH DATA generic
RST => RST -- 1-bit active high synchronous reset

)
-- End of COUNTER LOAD MACRO inst instantiation

Verilog B2k (A2 RA T—3Y)

// COUNTER LOAD MACRO: Loadable variable counter implemented in a DSP48E
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

COUNTER_LOAD MACRO # (
.COUNT_BY (48’h000000000001), // Count by value
.DEVICE ("VIRTEX6"), // Target Device: "VIRTEX5", "VIRTEX6", "SPARTANG"

.WIDTH DATA (48) // Counter output bus width, 1-48

) COUNTER LOAD MACRO inst (
.Q(Q), // Counter output, width determined by WIDTH DATA parameter
.CLK (CLK) , // 1-bit clock input
.CE(CE), // 1-bit clock enable input
.DIRECTION (DIRECTION), // 1l-bit up/down count direction input, high is count up
.LOAD (LOAD) , // 1-bit active high load input

.LOAD_DATA (LOAD_DATA), // Counter load data, width determined by WIDTH DATA parameter
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.RST (RST) // 1l-bit active high synchronous reset
)i

// End of COUNTER LOAD MACRO inst instantiation

E=3 AR
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g 2=,

UniMacro [ZTDUVT

COUNTER_TC_MACRO

< /70 : Counter with Terminal Count
COUNTER_TC_MACRO

TC |—
— RST

Q((DATA_WIDTH:1):0) [m——

Attributes

DEVICE-VIRTEX6
DIRECTION-UP
COUNT_BY-00000000
RESET_UPON_TC-FALSE
STYLE-AUTO
WIDTH_DATA-48
TC_VALUE-000000000

—CE

—]>CLK

COUNTER W/ TERMINAL COUNT

X11188

M=

COUNTER_TC_MACRO %4 %%, DSP48 Ty —3F )V hoL N Tl /Foy hooZ—L L TERT Y
BDOA AR — g NI ET, BOE, Z—3IF 0 DU ME, BV RRE. BV N A% TR E R EE
THhV, DSP4A8 7 mv /% HDL IZHEE LRI <o TWET,

H— D B

R—r4% 78] & e

Hi )R —

— ke ! TC_VALUE (229 5 & High (2720 E9,
o Hi7) A2 (WIDTH.DATA BYEAZI) | oo 2—iih

AR —h

- A ! Sy s A F—T

CLK I . o

= e ! Y
THAODANFE
20 UniMacro 34V AH Y LT =L ay OHBRARET, FYIFATIRTA—S— kB ETEBENCLILOTT,
AV AR E—ay -

HE G prg

CORE Generator™ 3 LU 4 —F A

~7uDYR— HeIp
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AR R 1%

B T—5E g T4k &5 B8R

RESET_UPON_TC 7 — 4% | TRUE, FALSE FALSE H—3IF )L AT ML XIS
2=y THNEINERELET,

DEVICE B "VIRTEX6” "VIRTEX6” B—F I NDN—RT =T T—F%T 7T %

"SPARTANG” EHRELET,

DIRECTION Pl “UP”. "DOWN” "UP” AV B—DHMERRELET,

COUNT_BY 16 %% 48 B ME 000000000001 N Z &b, WIDTH.DATA L0
fEnEd,

TC_VALUE 16 %% 48 £ M TRTER —IFT N IV MEEIEELET,

WIDTH DATA TR 1 ~ 48 48 AT B —DiREEELET,

VHDL 81k (/> REP T —23Y)
WD 2 DODLBFIELR NGRS IE, 2 — LTy T4 T4 B E ORNCAN T ET,

Library UNISIM;

use UNISIM.vcomponents.all;

-- COUNTER TC MACRO: Counter with terminal count implemented in a DSP48E
-- Virtex-6
-— Xilinx HDL Libraries Guide, version 13.3

COUNTER _TC MACRO inst : COUNTER TC MACRO
generic map (

COUNT_BY => X"000000000001", -- Count by value
DEVICE => "VIRTEX6", -- Target Device: "VIRTEX5", "VIRTEX6"
DIRECTION => "UP", -- Counter direction "UP" or "DOWN"
RESET UPON_TC => "FALSE", -- Reset counter upon terminal count, TRUE or FALSE
TC _VALUE => X"000000000000", -- Terminal count value
WIDTH DATA => 48) -- Counter output bus width, 1-48
port map (
Q => Q, -- Counter ouput, width determined by WIDTH DATA generic
TC => TC, -- 1-bit terminal count output, high = terminal count is reached
CLK => CLK, -- 1-bit clock input
CE => CE, -- 1-bit clock enable input
RST => RST -- 1-bit active high synchronous reset

)i
-- End of COUNTER TC_MACRO_inst instantiation

Verilog B8k (A RA T —3Y)

// COUNTER TC MACRO: Counter with terminal count implemented in a DSP48E
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

COUNTER TC MACRO # (
.COUNT_BY (48"h000000000001), // Count by value

.DEVICE ("VIRTEX6"), // Target Device: "VIRTEX5", "VIRTEX6"
.DIRECTION ("UP"), // Counter direction, "UP" or "DOWN"
.RESET_UPON_TC ("FALSE"), // Reset counter upon terminal count, "TRUE" or "FALSE"
.TC_VALUE (48"h000000000000), // Terminal count value
.WIDTH DATA (48) // Counter output bus width, 1-48
) COUNTER TC_MACRO inst (
.Q(Q), // Counter output bus, width determined by WIDTH DATA parameter
.TC(TC), // 1-bit terminal count output, high = terminal count is reached

.CLK(CLK), // 1-bit positive edge clock input
.CE (CE), // 1-bit active high clock enable input

Virtex-6 547 31) 4K (HDL A)
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g 2=,

UniMacro IZ2DUVT

.RST (RST) // 1l-bit active high synchronous reset
)i

// End of COUNTER TC MACRO inst instantiation

E=3 AR

Virtex—6 FPGA DE#t (= —H— HARBLOT —#—1)
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EQ_COMPARE_MACRO

<40 : Equality Comparator

EQ_COMPARE_MACRO

J DATA_IN((WIDTH_DATA:1):0)

— RST

Attributes

DEVICE-VIRTEX6

LATENCY-2

MASK-000000000

WIDTH -48

SEL_MASK-MASK
SEL_PATTERN-DYNAMIC_PATTERN
STATIC_PATTERN-0000000000

NN DYNAMIC_PATTERN(WIDTH_DATA:1):0

CE

—->CLK
LOADABLE COUNTER

X11189

M=

EQ_COMPARE MACRO % fi 9 2L, DSP48 7 a7 &% lias R —2 L TR T2 6 DA A¥ o —g
UM EIZARDET, AR, HOE VAT v A7 BIOA )Y —AEARER[BETHY, DSP48 7 /% HDL
IZHRELT <o TWVET,

R—rDERHA

R—r4£ AmE = B EE
H AR —h
Q H 77 1 77547 High D% — BT, MASK BT

~ 27 L7~ DYNAMIC_PATTERN ?Ofi& DATAIN
DOER—F LTz X2 High 12780 E9, FERITP
CRICZuy s A7 THDERET,

A=
DATAIN AJ) FIZ5 (WIDTH BHECHEL ) | HikT 5 A7 —
DYNAMICPATTERN | A% P15 (WIDTH J& 4 CHEEL7Z) | DATAIN ST 55 1 F307 F—4
CLK AN 1 VA=

CE A7) 1 ray s A X —7 v

Rt A ! 510
THAVDANFE

Z® UniMacro 1A AZ v T—3ab DHBNARET, TIIT 4 TIINRTA—H —Z R E TEDHIOIILEZLDTT,
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& XILINX: ¥ 2 F : UniMacro 2DV T
AV AB Y T—gy il
£ Al
CORE Generator™ B LN 4 —FK ANH]
~ZuapPrR—h HELE
ERAEGEMS
B T—45E | & T4k B
DEVICE CFF "VIRTEX5” . "VIRTEX6" H—tE "D IN—RT =T T —F% T
"VIRTEX6” . FXERELET,
”SPARTAN6”
SEL_PATTERN I 1~ 24 24 PREADD1 3% OF PREADD2 A J1D
BRI £,
MASK 16 % 48 YD 16 HEE | T XTERr N —r g eI~ A %
FBELET,
STATIC_PATTERN 16 #E % 48 VR 16 #E | 3 CE B =R AR CE &N —
VERELET,
SEL_MASK sl "MASK”, “"MASK” INE— R R D~ A7 MASK %
“"DYNAMIC_ ERT 270, C A1ZFERT 0%
PATTERN” EELET,
WIDTH LS 1 ~ 48 48 DATAIN F kW
DYNAMIC_PATTERN Ol % &
Hﬂiﬂbi—gﬁo
LATENCY R 0.1.2.3 2 AT TG LI AR D AIEEL
321;_‘0
1: QREG ==
2 : AREG == BREG == CREG ==
QREG ==
3 : AREG == BREG == 2 and
CREG == QREG ==1
VHDL EBik (A REV IT—3Y)

WD 2 OOLBFEELRNVESIT., 2t — LT T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

Virtex-6

EQ_COMPARE_MACRO_inSt :
generic map (

DEVICE => "VIRTEX6", -
LATENCY => 2, -=
MASK => X"000000000000", -
SEL_MASK => "MASK", -

SEL_PATTERN => "DYNAMIC PATTERN",

EQ COMPARE MACRO: Equiality Comparator implemented in a DSP48E
Xilinx HDL Libraries Guide, version 13.3

EQ_ COMPARE_MACRO

Target Device: "VIRTEX5", "VIRTEX6"

Desired clock cycle latency, 0-2

Select bits to be masked, must set

SEL MASK = "MASK"

"MASK" = use MASK generic,

"DYNAMIC PATTERN = use DYNAMIC PATTERN input bus

-— "DYNAMIC_ PATTERN" = use DYNAMIC PATTERN input bus
- "STATIC PATTERN" = use STATIC PATTERN generic

Virtex-6 4731 7K (HDL F)
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STATIC_PATTERN => X"000000000000", -- Specify static pattern,
-—- must set SEL PATTERN = "STATIC PATTERN
WIDTH => 48) -- Comparator output bus width, 1-48
port map (
Q => Q, -- 1-bit output indicating a match
CE => CE, -- 1-bit active high input clock enable input
CLK => CLK, -- 1-bit positive edge clock input
DATA IN => DATA IN, -- Input Data Bus, width determined by WIDTH generic
DYNAMIC PATTERN, => DYNAMIC PATTERN, -- Input Dynamic Match/Mask Bus, width determined by WIDTH generic
RST => RST -- 1-bit input active high reset

)

End of EQ COMPARE MACRO_inst instantiation

Verilog 581t (A2 RZ2 T —23Y)

//
//
//

EQ |

EQ COMPARE MACRO: Equality Comparator implemented in a DSP48E
Virtex-6
Xilinx HDL Libraries Guide, version 13.3

COMPARE MACRO # (

.DEVICE ("VIRTEX6"), // Target Device: "VIRTEX5", "VIRTEX6"
.LATENCY (2), // Desired clock cycle latency, 0-2
.MASK (48"h000000000000), // Select bits to be masked, must set SEL MASK="MASK"
.SEL_MASK ("MASK"), // "MASK" = use MASK parameter,

// "DYNAMIC PATTERN" = use DYNAMIC PATTERN input bus
.SEL PATTERN ("STATIC PATTERN"), // "STATIC PATTERN" = use STATIC PATTERN parameter,

// "DYNAMIC PATTERN = use DYNAMIC PATTERN input bus

.STATICiPATTERN(48'h000000000000), // Specify static pattern, must set SEL PATTERN = "STATIC PATTERN"
.WIDTH (48) // Comparator output bus width, 1-48

) EQ COMPARE MACRO inst (

);
//

.0 (Q), // 1-bit output indicating a match

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

.CLK(CLK), // 1-bit positive edge clock input

.DATA IN(DATA IN), // Input Data Bus, width determined by WIDTH parameter

.DYNAMIC PATTERN (DYNAMIC PATTERN), // Input Dynamic Match/Mask Bus, width determined by WIDTH parameter
.RST(RST) // 1-bit input active high reset

End of EQ COMPARE MACRO inst instantiation

EER AR

Virtex—-6 FPCA O&#} (2 —V'— TARBLOT —%2 —h)
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& XILINXs ¥ 2 & : UniMacro IZTDULNT

MACC_MACRO

<%0 : Multiplier/Accumulator

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

sl LOAD_DATA((WIDTH_P:1):0)

—— LOAD

Attributes

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

——] ADDSUB
—— CARRYIN
P((WIDTH_P:1):0) jummmm
—]RsT
—cE
—>CLK

MULTIPLY ACCUMULATE]

X11192

M=E

MACC_MACRO #ffi 9 5L, DSP48 7y /& B/ B A& RELS/ T X2 b —Z L TH AT D55 DA AH
U T — gl NS ET, ANE., HOE. LAT U AR EFRETHY ., DSPA8 7 uw /% HDL IZHE LR
T sTVET,

R—rDERHA

R—k4 AL & H ae

AR —h

P 7 A% (WIDTH A JBYEE + WIDTHB | 754~V F—%Hh
JBPEAE)

ATIAR—h

A AT A2 (WIDTH A BE% 2 M) RHT —H AT

B AT A28 (WIDTH B J& P4 2 H) FHT —H AN

CARRYIN AH 1 FrU— AN

CE AT 1 Iy AR —T )

CLK AT 1 A=/

LOAD AH 1 m—R

LOAD_DATA ATJ A28 (WIDTH A @Ml + WIDTH.B | DSP A7 A AT, LOAD N7 —h&hdE P ic
e MHEAED) A*B+LOAD DATA g Arih TN E T,
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R—r% AR & B ae

RST AT 1 EE PR

ADDSUB AS 1 High DAL T F 2 b —F & NEE—RIZ, Low
OHBEITHMEE—NICRELET,

THAODANFE

Z® UniMacro [ZA LV AZ Y 2—2a DHNA[FET, TUIT 4TI TA—=H =5 R ETEDLIINLIZHD T,

AVAL =gy ]

HE Ay
CORE Generator™ BL U7 4% —K NGl
~7adPR—h e

ARG R 1%

B T—4HE B TI4ILE ELE
WIDTH_A HLH 1~25 25 A ANDIRERELET,
WIDTH B Eid 1~ 18 18 B AJOIEERELET,
LATENCY HLH 0.1.2.3.4 3 AT TAL VORZDOEEFRELET,
1 : MREG ==
2 : AREG == BREG == 1 BL O
MREG == 1, ¥/21Z MREG == 1 ¥
XY PREG ==
3: AREG == BREG == 1 BL W
MREG == 1 33X} PREG == 1
4 : AREG == BREG == 2 3L
MREG == 1 33X PREG ==
DEVICE Y&l "VIRTEX5” . “VIRTEX6” B—=IF Iy DN—RT =T 7T —FT7F ¢
"VIRTEX6” . PHRELET,
”SPARTAN6”

VHDL 883k (A2 RAO T—23Y)
KD 2 DODOXLBIFELZWG AT, a8 =L T T4 T B S QRN T FET,

Library UNISIM;

use UNISIM.vcomponents.all;

-- MACC_MACRO: Multiple Accumulate Function implemented in a DSP48E
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

MACC_MACRO inst : MACC_MACRO
generic map (

DEVICE => "VIRTEX6", -- Target Device: "VIRTEX5", "VIRTEX6", "SPARTANG"
LATENCY => 3, -- Desired clock cycle latency, 1-4

WIDTH A => 25, -- Multiplier A-input bus width, 1-25

WIDTH B => 18, -- Multiplier B-input bus width, 1-18

Virtex-6 547 31) 4K (HDL A)
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WIDTH P => 48) -- Accumulator output bus width, 1-48
port map (
P => P, -- MACC ouput bus, width determined by WIDTH P generic
A => A, -- MACC input A bus, width determined by WIDTH A generic
ADDSUB => ADDSUB, -- 1l-bit add/sub input, high selects add, low selects subtract
B => B, -- MACC input B bus, width determined by WIDTH B generic
CARRYIN => CARRYIN, -- 1l-bit carry-in input to accumulator
CE => CE, -- 1-bit active high input clock enable
CLK => CLK, -- 1-bit positive edge clock input
LOAD => LOAD, -- 1l-bit active high input load accumulator enable
LOAD_DATA => LOAD_DATA, -- Load accumulator input data,
-- width determined by WIDTH P generic
RST => RST -- 1-bit input active high reset

-- End of MACC MACRO_inst instantiation
Verilog fCif ({2 RBV LT —232)

// MACC _MACRO: Multiply Accumulate Function implemented in a DSP48E
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

MACC_MACRO # (
.DEVICE ("VIRTEX6"), // Target Device: "VIRTEX5", "VIRTEX6", "SPARTAN6"

.LATENCY (3), // Desired clock cycle latency, 1-4
.WIDTH A(25), // Multiplier A-input bus width, 1-25
.WIDTH B(18), // Multiplier B-input bus width, 1-18
.WIDTH_ P (48) // Accumulator output bus width, 1-48

) MACC_MACRO inst (
.P(P), // MACC output bus, width determined by WIDTH P parameter
A(RA), // MACC input A bus, width determined by WIDTH A parameter
.ADDSUB (ADDSUB), // 1l-bit add/sub input, high selects add, low selects subtract
.B(B), // MACC input B bus, width determined by WIDTH B parameter
.CARRYIN (CARRYIN), // 1l-bit carry-in input to accumulator
.CE(CE), // 1l-bit active high input clock enable

.CLK (CLK) , // 1l-bit positive edge clock input
.LOAD(LOAD), // 1-bit active high input load accumulator enable
.LOAD DATA (LOAD DATA), // Load accumulator input data, width determined by WIDTH P parameter
.RST (RST) // 1l-bit input active high reset
)i

// End of MACC MACRO_inst instantiation

B3R

Virtex-6 FPGA D& ¥} (2 —H— TAFBLIOT —F#2 —1)
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MULT_MACRO

<40 : 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):0) s
—]RsT
—]CE
—P>CLK

MULTIPLIER

X11191

M=

MULT MACRO %#ffi 3 5L, DSP48 7w /& Bifli7efF Bt S |E R EL CTHEATIHEEDAA L RE v —gy
DEEIZR0EST, AR, HAOE., BEOLV AT U2 ERRETHY, DSP4AS 7 iy r% HDL 1T AL <725
TWEd,

R—rDERHA

R—r4& 7] e 1 RE

/AR —h

P ) A% (WIDTHA JBMEAE + WIDTHB | 7IA4~V 5 —4 )

J& 1 A1)

AJJR—h

A AT A2 (WIDTHA B PE% 2 R) RET—H2ANT)

B AT A48 (WIDTH_B J& 1% % ) RHT—HZ AT
CE AT 1 Iay g AFR—T )
CLK AF 1 =4

RST AH 1 CEEDRSA
THAUDANAE

Z® UniMacro [ZA LV AZ LV 2= a DHNARET, TIIT 4TI TA—H — LR ETELIDNILEZHLD T,
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A VAR =gy il
i il
CORE Generator™ BL N7 4 —F AAf
~7aOHR—h HELE
oL ~ |,
FRTTEELREM
B T—4HE fi& TI4ILE £ BA
WIDTH_A T 1~25 25 A ANDIRERELET,
WIDTH B g 1~ 18 18 B ANIDEZFRELET,
LATENCY L H 0.1.2,3.4 3 AT TA VORZDOEETRELET,
1 : MREG ==
2 : AREG == BREG == 1 BL O
MREG == 1, £721Z MREG == 1 B
XN PREG ==
3 : AREG == BREG == 1| BLO
MREG == 1 33X PREG == 1
4 : AREG == BREG == 2 BL O
MREG == 1 33X X PREG ==
DEVICE 2l "VIRTEX5” . "VIRTEX6” B =P NDN—R =T T—F T 7 F ¥
"VIRTEX6” , EHRELET,
”SPARTAN6”

VHDL ik (/2 RAVI T —2 7))

WD 2 SOXNEELNEASIT., I — L T T T4 B S ORI T E 5,

Library UNISIM;

use UNISIM.vcomponents.all;

-- MULT MACRO: Multiply Function implemented in a DSP48E
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

MULT MACRO_inst :
generic map (

DEVICE => "VIRTEX6",

LATENCY => 3,
WIDTH A => 18,
WIDTH B => 18)

port map (
P => P, -
A => A, -=
B => B, -
CE => CE, -=
CLK => CLK, --
RST => RST --

)

MULT MACRO

-- Target Device:
-- Desired clock cycle latency,

-- Multiplier A-input bus width,
-- Multiplier B-input bus width,

"VIRTEX5",

"VIRTEX6",

0-4
1-25
1-18

"SPARTANG"

Multiplier ouput bus, width determined by WIDTH P generic

Multiplier input A bus, width determined by WIDTH A generic
Multiplier input B bus, width determined by WIDTH B generic
1-bit active high input clock enable

1-bit positive edge clock input
1-bit input active high reset

-- End of MULT MACRO_inst instantiation

Virtex-6 4731 7K (HDL F)
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// MULT MACRO: Multiply Function implemented in a DSP48E

//

Virtex-6

// Xilinx HDL Libraries Guide, version 13.3

MULT MACRO # (

.DEVICE ("VIRTEX6"), // Target Device: "VIRTEX5", "VIRTEX6",

.LATENCY (3), // Desired clock cycle latency, 0-4
.WIDTH A(18), // Multiplier A-input bus width, 1-25
.WIDTH B(18) // Multiplier B-input bus width, 1-18

) MULT MACRO inst (
// Multiplier output bus, width determined by WIDTH P parameter
// Multiplier input A bus, width determined by WIDTH A parameter
// Multiplier input B bus, width determined by WIDTH B parameter

.P(P),

LA(R),

.B(B),

.CE (CE),

.CLK (CLK) ,

.RST (RST)
)i

// 1l-bit active high input clock enable
// 1l-bit positive edge clock input
// 1-bit input active high reset

// End of MULT_MACRO_inst instantiation

s HIEEHR

Virtex-6 FPGA D&} (2 —%— HARBI VT =% —h)

"SPARTANG"
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& XILINXe

g 2=,

UniMacro IZ2DUVT

FIFO DUALCLOCK MACRO
<4708 : Dual Clock First-In, First-Out (FIFO) RAM Buffer

DI(DATA_WIDTH: 1:
WE(f(WRITE_WIDTH):
RST |

WREN |

WRCLK_|

RDEN |
RDCLK |

g DUALCLOCK_FIFO_MACRO
0)

Attributes

FIFO_SIZE=18Kb
ALMOST_FULL_OFFSET=080 _

DATA_WIDTH=4
ALMOST_EMPTY_OFFSET=080

FALS

FIRST_WORD_FALL_THROUGH<

DUAL CLOCK

First-In, First-Out (FIFO) Buffer

| WRERR

| ALMOSTFULL
| FULL

WRCOUNT(f(DATA_WIDTH):0)
-

DO(DATA-WIDTH:1:0)
| RDERR
| ALMOSTEMPTY
| EMPTY

RDCOUNT(f(DATA_WIDTH):0)
]

M=E

X10965

FPGA T /3AZI21X7 1y RAM 23l & £, LA RAM/ROM (36kb F£7-1% 18kb) L Tar 7 4¥al—i 5T
EFET, 7uyl RAMIZEENDFH BT Y7 T FIFO 2 HICA 7 VANCEE T, FIFO I 18kb F721% 36kb A
EVEL T T 4F¥ 2L —a TEET, 20 UniMacro 328, HtAHLEEZ ARSI L7 ay 7% H
T BLEIIC FIFO Bar 74X ol —rar&hEd, T —XE, irHL7ay O s Enn Ty T FIFO 2 H#t
Han, X AR 7y 7O H ERYVT YT FIFO IZEXAENET,
HAHAH L IIayy mo U tEX AL IO oM O Ty MZEo Tik, EMPTY., ALMOSTEMPTY ., FULL,
ALMOSTFULL 777 W 1 A NZLIZT 4T —hSNDZENHVET, 7y BNIERYIOTD 3o —Tar £
TITIE L= — HARIZREINTWDT AT —h b ATy ATV D BB EEIET,

R—b D& A

R—br4 A £ B4 BE
H 73R —h
ALMOSTEMPTY H A 1 FIFO DIFIE T R TOA LT N BNGEAHEN TWAIE
FRLET,
ALMOSTFULL H A 1 FIFO AEYDIFIET R TCOZU NIRRT L THDHILEERL
i@—o
DO H A (2> 74Fal— | ADDR THRESN-T — X H A
var® | =R
EMPTY H 1 FIFO NZECHHZEERLET,
FULL H A 1 FIFO AEVDT X TCOZU N BTNV THIIEERLET,
RDCOUNT H A o 74¥al— | FIFO & —& 3t A LR A 7 —
varE =B R

Virtex-6 4731 7K (HDL F)
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& XILINXs

R—k4 L & T ee

RDERR H A 1 FIFO MZEDLXTHAHLETIET —bShET,

WRCOUNT Hi A a7 4F¥al— | FIFO 7 — ¥ EZAHLKRA L X —
varR|ESR

WRERR H A 1 FIFO NI NV DLEIZEZIARLEITOIET h—hEET,

ATIR—R

DI AT 227 4% a2l — | ADDR THRESNZT —H AJJ/R A
PEPE Jk 1

RDCLK AH 1 BAMHLIy s

RDEN AT 1 e N S

RST AT 1 EHEE I DRASAN

WRCLK AT 1 BEAB vy

WREN AT 1 TAS AX—T )L

OV I4¥alb—arvRk

Z® UniMacro [ZA L AZ v 2—al DI NA[RET, TVIT 4T IINTA—H — R ETEXHIDILIZHDTT,
AT 4 X2l —varRESRL, TV A BN R T IO ELTIES N,

DATA_WIDTH FIFO_SIZE WRCOUNT RDCOUNT
72 ~ 37 36kb 9 9
36 ~ 19 36kb 10 10
18kb 9 9
18 ~ 10 36kb 11 11
18kb 10 10
9~5 36kb 12 12
18kb 11 11
1~4 36kb 13 13
18kb 12 12
THAODANAE

Z® UniMacro |ZA YV AF v =g DIHINFHET, TVIT AT IWINRTA—L— 5B ETEXHI LD TT,
FROar74Xal —varRESHL, T VA EHENTZTIOICHEL TSN,

ARG T —ay o
e g
CORE Generator™ B LU 4 —R A
< 7adYR—hk Hes
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ERAAA

A=Yk

B T—45E {[E] T4 | ERBA

ALMOST EMPTY_ 16 ¥k 13 B Mi T _TPe | EMPTY & ALMOSTEMPTY D& ELET,

OFFSET 16 #EECHELET,

ALMOST _FULL_ 16 #E#K 13w ME 4 _TC¥r | FULL & ALMOSTFULL ®Z%%#ELET,

OFFSET 16 #EECHRELET,

DATA_WIDTH LK 1~ 72 4 DI/DO NADIE IR ELET,

FIFO_SIZE el ”18kb”. ”36kb” | “18kb” FIFO % 18kb %7=i% 36kb AEVEL Tar 7y
Fal—iarLET,

FIRST_WORD_ 7 — %k FALSE, TRUE | FALSE TRUE (ZF%E 3 %L, RDEN 27 % —hrL7<

FALL_THROUGH Th, 220 FIFO [ZEZIAFNZH Y DOU—F
N hENES,

SIM_MODE LFF "SAFE” . ”SAFE” IRal—arDBD BT, “FAST” 1T

"FAST” J/ETHE, S al—ay TEF ARSI 4 —
~ AR -FTERITSNET, FEMIE,
TaRk/>3ab—yay THA HARIES
L TTEEN,
VHDL Eak (A REV IT—23Y)

KD 2 DDOXBPIFAELZWGET, a8 —L T2 T4 T4 EE ORI £,

Library UNI
use UNISIM.

-- FIFO DUA

SIM;

vcomponents.all;

LCLOCK _MACRO: Dual-Clock First-In, First-Out (FIFO) RAM Buffer
Virtex-6

—-— Xilinx HDL Libraries Guide, version 13.3
-- 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.
-- DATA WIDTH | FIFO_SIZE | FIFO Depth | RDCOUNT/WRCOUNT Width --
-= | | | -
-- 37-72 | "36Kb" | 512 | 9-bit --
-- 19-36 | "36Kb" | 1024 | 10-bit --
-= 19-36 | "18Kb" | 512 | 9-bit --
-- 10-18 | "36Kb" | 2048 | 11-bit --
-- 10-18 | "18Kb" | 1024 | 10-bit -=
-- 5-9 | "36Kb" | 4096 | 12-bit --
-- 5-9 | "18Kb" | 2048 | 11-bit --
-- 1-4 | "36Kb" | 8192 | 13-bit --
-- 1-4 | "18Kb" | 4096 | 12-bit -=
FIFO DUALCLOCK MACRO inst : FIFO DUALCLOCK MACRO
generic map (
DEVICE => "VIRTEX6", -- Target Device: "VIRTEX5", "VIRTEX6"
ALMOST FULL OFFSET => X"0080", -- Sets almost full threshold
ALMOST_EMPTY OFFSET => X"0080", -- Sets the almost empty threshold
DATA WIDTH => 0, -- Valid values are 1-72 (37-72 only valid when FIFO SIZE="36Kb")
FIFO_SIZE => "18Kb", -- Target BRAM, "18Kb" or "36Kb"
FIRST WORD FALL THROUGH => FALSE) -- Sets the FIFO FWFT to TRUE or FALSE
port map (
ALMOSTEMPTY => ALMOSTEMPTY, -- 1-bit output almost empty
ALMOSTFULL => ALMOSTFULL, -- 1-bit output almost full
DO => DO, -- Output data, width defined by DATA WIDTH parameter
EMPTY => EMPTY, -- 1-bit output empty
FULL => FULL, -- 1-bit output full
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RDCOUNT => RDCOUNT, -- Output read count, width determined by FIFO depth
RDERR => RDERR, -- 1-bit output read error

WRCOUNT => WRCOUNT, -- Output write count, width determined by FIFO depth
WRERR => WRERR, -- 1-bit output write error

DI => DI, -- Input data, width defined by DATA WIDTH parameter
RDCLK => RDCLK, -- 1-bit input read clock

RDEN => RDEN, -- 1-bit input read enable

RST => RST, -- 1-bit input reset

WRCLK => WRCLK, -- 1-bit input write clock

WREN => WREN -- 1-bit input write enable

);
-- End of FIFO DUALCLOCK MACRO inst instantiation

Verilog 581t ([ RZ2 T —23Y)

// FIFO DUALCLOCK_MACRO: Dual Clock First-In, First-Out (FIFO) RAM Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

LILDTDT7700 077077700777 77 7007777777 77777777777777777777777777777
// DATA WIDTH | FIFO SIZE | FIFO Depth | RDCOUNT/WRCOUNT Width //

// | | | //
// 37-72 | "36Kb" | 512 | 9-bit //
// 19-36 | "36Kb" | 1024 | 10-bit //
// 19-36 | "18Kb" | 512 | 9-bit //
// 10-18 | "36Kb" | 2048 | 11-bit //
// 10-18 | "18Kb" | 1024 | 10-bit //
// 5-9 | "36Kb" | 4096 | 12-bit //
// 5-9 | "18Kb" | 2048 | 11-bit //
// 1-4 | "36Kb" | 8192 | 13-bit //
// 1-4 | "18Kb" | 4096 | 12-bit //

N N NNy

FIFO DUALCLOCK MACRO #(
.ALMOST_ EMPTY OFFSET (9'h080), // Sets the almost empty threshold
.ALMOST_FULL_OFFSET (9'h080), // Sets almost full threshold
.DATA WIDTH(O), // Valid values are 1-72 (37-72 only valid when FIFO_SIZE="36Kb")
.DEVICE ("VIRTEX6"), // Target device: "VIRTEX5", "VIRTEX6"
.FIFO SIZE ("18Kb"), // Target BRAM: "18Kb" or "36Kb"
.FIRSE_WORD_FALL_THROUGH ("FALSE") // Sets the FIFO FWFT to "TRUE" or "FALSE"
) FIFO DUALCLOCK MACRO inst (
.ALMOSTEMPTY (ALMOSTEMPTY), // 1l-bit output almost empty
.ALMOSTFULL (ALMOSTFULL) , // 1-bit output almost full

.DO (DO) , // Output data, width defined by DATA WIDTH parameter
.EMPTY (EMPTY) , // 1-bit output empty

.FULL (FULL) , // 1l-bit output full

.RDCOUNT (RDCOUNT) , // Output read count, width determined by FIFO depth
.RDERR (RDERR) , // 1l-bit output read error

.WRCOUNT (WRCOUNT) , // Output write count, width determined by FIFO depth
.WRERR (WRERR) , // 1l-bit output write error

.DI(DI), // Input data, width defined by DATA WIDTH parameter
.RDCLK (RDCLK) , // 1-bit input read clock

.RDEN (RDEN) , // 1l-bit input read enable

.RST (RST), // 1-bit input reset

.WRCLK (WRCLK) , // 1l-bit input write clock

.WREN (WREN) // 1-bit input write enable

)i

// End of FIFO_DUALCLOCK_MACRO_inst instantiation

s HIEEHR

Virtex—6 FPGA D& B} (22— — HARBLOTFT —ZT—h)
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FIFO SYNC MACRO
<%0 : Synchronous First=In, First-Out (FIFO) RAM Buffer

DI(DATA_WIDTH:1 :ﬂ FIFO_SYNC_MACRO
0

WE(f(WRITE_WIDTH):

RST |
WREN_|

RDEN |

M=

Attributes

FIFO_SIZE=18Kb
CLK_| ALMOST_FULL_OFFSET=080 _
DATA_WIDTH=4

DO_REG=1
ALMOST_EMPTY_OFFSET=080

First-In, First-Out (FIFO) Buffer

| ALMOSTFULL

VWRCOUNT (f(DATA_WIDTH):0)
]

DO(DATA-WIDTH:1:0)

| ALMOSTEMPTY

RDCOUNT(f(DATA_WIDTH):0)
]

X10964

FPGA AR TIZ7 2y 7 RAM 258 {8& £40, L RAM/ROM (36kb F£7-1% 18kb) LTy 7 4Fal—i g T
TET, Ty RAM ICEENLEHRY Y2 T FIFO Z i HIZA YA NTEE T, FIFO |E 18kb 7213 36kb A
FVELTCar 74X a2l —arT&FET, Z0 UniMacro i3 5L, St AHLBLOEBZIARIZ L >Dray %
fEF9 559512 FIFO a7 ¥zl —iar & Ed,

R—b D& A

R—r4 AR ] B8
H AR —Fk
ALMOSTEMPTY 7 1 FIFO DIZIET N TOH = NI ABFA ST
HZEERLET,
ALMOSTFULL H 1 FIFO AV DIZIET R THOZ NIRRT L THHD
LEIRLET,
DO H F (27 4% a2l —va | ADDR THESN-T —ZH /182
NE Ik 1
EMPTY H 1 FIFO MZECHHZLERLET,
FULL H 1 FIFO AEVDT X TOZL NIRRT L THHZ L%
i_\‘l/ijqo
RDCOUNT H (274X al—va | FIFO 5 —# gt HUR A 2 —
NE k2
RDERR H A 1 FIFO NZEDEX|Zim A LEITHETH— RS
E3x I
WRCOUNT H (a2 74X al—va | FIFO 5 —4EBEZABLKRA L X —
VRIEDR
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R—k4 L ] T ae
WRERR H A 1 FIFO BTNV D EERICEZIALETIET —hE1
E7
AR —h
CLK A7 1 AL/ EEIAR TS
DI AT (27 4% =2l —va | ADDR THESNTZT —Z A S8R
vRIESZR
RDEN A 1 V=R A= L
RST AT 1 FERBIEYR
WREN A 1 FAN AR —T )V

aAvIJ4¥al—iarvk

Z® UniMacro (A AZ LY T—2a DBHINA[RE T, TVIT 4TI TA—H — R ETEXHINILTEEHD T,
a7 4F¥ a2l —varE£ESRL, T AV EREEETIOICERELTIESN,

DATA WIDTH FIFO_SIZE WRCOUNT RDCOUNT
72 ~ 37 36kb 9 9
36 ~ 19 36kb 10 10
18kb 9 9
18 ~ 10 36kb 11 11
18kb 10 10
9~5 36kb 12 12
18kb 11 11
1 ~4 36kb 13 13
18kb 12 12
THAODADAE

Z® UniMacro [ZA L AZ v 2—al DIRNA[RET, TVIT 4T IINTA—F — R ETEXHIDNILZHDTT,
Eioar v ¥al —varRESRL, T AV BT TIOCERELTZE N,

AR E— g aJ

HeEwm N
CORE Generator™ B L O ¥ —FK A ]
< 7aDYR— e 4t

Virtex-6 547 31) 4K (HDL A)
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& AR RE7S

Bt

B T—43E | E TIAIE B

ALMOST _EMPTY_ 16 %5 13 By ME T _TPr EMPTY & ALMOSTEMPTY O #%AHELET,

OFFSET 16 #ECHELET,

ALMOST_FULL_ 16 HE# 13 B ME T _TCEn FULL & ALMOSTFULL D74 % ELE7, 16

OFFSET EHTHEELET,

DATA_WIDTH R 1~ 72 4 DI/DO NADIEEZRELET,

DO_REG 2 %K 0.1 1 ] FIFO OFFEHE#IEE FIT T 25415, 0 12
BHELET,
LIZEET AL, B FIFO O e 4754
VLIV RAENBINENE T, 20T —XIT 1
70y FATNDUAT U RIEAELET N,
clock—to—out ZAI 713k ELF7,

FIFO_SIZE =il ”18kb”. “36kb” | “18kb” FIFO % 18kb F7-1% 36kb AEVEL Tar 7 4% =
L—yarLET,

SIM_MODE S “SAFE”, ”SAFE” a2l —arDHDOF/METT, "FAST IZRE

"FAST” TAHE, PIal—iay BEFANRNRT F—v LA

HEHE-RTETSNET, FMIE AR/ 3=
L—vary THAY HARIES IR TLIEEN,

VHDL 88k (A2 REAV T —3Y)

KD 2 OOILBFAELRNG AL, a8 —LTEr T4 745 E ORNTAD T £,

Library UNISIM;
use UNISIM.vcom

ponents.all;

-- FIFO SYNC MACRO: Synchronous First-In, First-Out (FIFO) RAM Buffer

-= Virtex-6

—-— Xilinx HDL Libraries Guide, version 13.3

-- 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.

-- DATA WIDTH | FIFO_SIZE | FIFO Depth | RDCOUNT/WRCOUNT Width --
-= I |

-= 37-72 | "36Kb" | 512 | 9-bit
-= 19-36 | "36Kb" | 1024 | 10-bit
-- 19-36 | "18Kb" | 512 | 9-bit
-= 10-18 | "36Kb" | 2048 | 11-bit
-- 10-18 | "18Kb" | 1024 | 10-bit
-= 5-9 | "36Kb" | 4096 | 12-bit
-- 5-9 | "18Kb" | 2048 | 11-bit
-= 1-4 | "36Kb" | 8192 | 13-bit
-- 1-4 | "18Kb" | 4096 | 12-bit

FIFO_SYNC_MACRO
generic map (

_inst : FIFO_SYNC_MACRO

DEVICE => "VIRTEX6",

ALMOST FULL OFFSET => X"0080",
ALMOST_EMPTY OFFSET => X"0080",
> 0, -- Valid values are 1-72

DATA WIDTH =
FIFO SIZE =>
port map (

ALMOSTEMPTY => ALMOSTEMPTY,

ALMOSTFULL =

"18Kb)

> ALMOSTFULL,

-- Target Device:
-- Sets almost full threshold
—-- Sets the almost empty threshold

"VIRTEXS5,

"VIRTEX6"

(37-72 only valid when FIFO SIZE="36Kb")

-- Target BRAM, "18Kb"

-- 1-bit output almost empty
-- 1-bit output almost full

"36Kb"

Virtex-6 4731 (K (HDL F)
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)

DO => DO,

EMPTY => EMPTY,

FULL => FULL,

RDCOUNT => RDCOUNT,
RDERR => RDERR,
WRCOUNT => WRCOUNT,
WRERR => WRERR,

CLK => CLK,
DI => DI,

RDEN => RDEN,
RST => RST,
WREN => WREN

-- Output data, width defined by DATA WIDTH parameter

-- 1-bit out
-- 1-bit out
—-— Output re
-- 1-bit out

put empty

put full

ad count, width determined by FIFO depth
put read error

-— Output write count, width determined by FIFO depth

-- 1-bit out

put write error

-- 1-bit input clock

-- Input dat

a, width defined by DATA WIDTH parameter

-- 1-bit input read enable
-- 1-bit input reset
-- 1-bit input write enable

-- End of FIFO SYNC MACRO inst instantiation

Verilog

Bk (A RFOT—23Y)

// FIFO_SYNC MACRO: Synchronous First-In, First-Out (FIFO) RAM Buffer

//

Virtex-6
// Xilinx HDL Libraries Guide,

version 13.3

N s
// DATA WIDTH | FIFO_SIZE | FIFO Depth | RDCOUNT/WRCOUNT Width //

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

FIFO SYNC MACRO

)

37-72
19-36
19-36
10-18
10-18
5-9
5-9
1-4
1-4

"36Kb"
"36Kb"
"18Kb"
"36Kb"
"18Kb"
"36Kb"
"18Kb"
"36Kb"
"18Kb"

#(

.DEVICE ("VIRTEX6"),
.ALMOST EMPTY OFFSET (9’h080),
.ALMOST FULL OFFSET (9’h080),

.DATA WIDTH(0),

.DO_REG (0) ,
.FIFO SIZE

512

1024

512

1024
4096
2048
8192
4096 |
L1717 0707707707777 7777700707777 7777777777 77777777777777777777

// Target Device:

|
|
|
|
2048 |
|
|
|
|

// Sets the
// Sets almo

// Valid values are 1-72 (

//

9-bit //
10-bit //
9-bit //
11-bit //
10-bit //
12-bit //
11-bit //
13-bit //
12-bit //

"VIRTEX5", "VIRTEX6"

almost empty threshold
st full threshold
37-72 only valid when FIFO SIZE="36Kb")

// Optional output register (0 or 1)
("18Kb")

B // Target
) FIFO SYNC MACRO inst (

.ALMOSTEMPTY (ALMOSTEMPTY), //
.ALMOSTFULL (ALMOSTFULL) ,

.DO (DO) ,

.EMPTY (EMPTY) ,

.FULL (FULL)

’

.RDCOUNT (RDCOUNT) ,

.RDERR (RDERR) ,

.WRCOUNT (WRCOUNT) ,

.WRERR (WRERR) ,

.CLK (CLK) ,
.DI(DI),

.RDEN (RDEN)
.RST (RST),
.WREN (WREN)

’

/7
//
/7
//
//
//
//
//
//
//
//
//
//

BRAM: "18Kb"

1-bit output
1-bit output
Output data,
1-bit output
1-bit output
Output read
1-bit output
Output write
1-bit output
1-bit input
Input data,
1-bit input
1-bit input
1-bit input

// End of FIFO SYNC _MACRO_inst instantiation

EER R

Virtex-6 FPGA D& ¥} (2 —H— TAFBLIOT —F#2 —1)

or "36Kb"

almost empty
almost full
width defined by DATA WIDTH parameter
empty
full
count, width determined by FIFO depth
read error
count, width determined by FIFO depth
write error
clock
width defined by DATA WIDTH parameter
read enable
reset
write enable

64
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& XILINXe

72933258548

ORIV TIE, TRARZEENDT A T AV N T 7o 7var Bl L OR
LET, =LAV (FUIT 47T BIR~2aDA L FIAT—a) 13, {7 ITVTT IV
77Xy MEIZY AR TWVET,

VAV a b=z R FYIFTST DA Y
WHIRE 7 7o r7ay [/O 2 R —F% b AFGAA/CLB FVIT7 4T
VA= /=i el SN RAM/ROM

a7 4F a2l —a/BSCAN LI AXBIORTvTF
I R—F b

TEINVR
THAY TLAVK &5t BA
PCIE 2.0 7"V 47 : PCI Express version 2.0 Compliant.
SYSMON V747 : System Monitor

maEE 7 o3y

FHAY TLAVE ERER

DSP48E1 U747 : 25x18 Two’s Complement Multiplier with
Integrated 48-Bit, 3-Input Adder/Subtracter/Accumulator or
2-Input Logic Unit

Virtex—=6 547 351) 5i/4F (HDL )
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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
BUFGCTRL 7YX 47 : Global Clock MUX Buffer

BUFGMUX_CTRL

avbe=x A FYIT 47 2-to—1 Global Clock MUX Buffer

BUFH a v =x A FYIFT 47 : Clock buffer for a single clocking
region

BUFHCE U7 (7 : Clock buffer for a single clocking region with
clock enable

BUFIO U5 47 : Local Clock Buffer for I/O

BUFIODQS 7'U3F 47 : Differential Clock Input for Transceiver Reference
Clocks

BUFR 7YX 47 : Regional Clock Buffer for I/O and Logic

Resources

IBUFDS_GTXE1

V37 17 : Differential Clock Input for the Transceiver
Reference Clocks

MMCM_ADV

U747 : MMCM is a mixed signal block designed to
support clock network deskew, frequency synthesis, and jitter
reduction.

a2 J4% 2L —232/BSCAN aVviR—xR2k

FHAY TLAVK

At BA

BSCAN_VIRTEX6

VT 47 ¢ Virtex®-6 JTAG Boundary-Scan Logic Access
Circuit

CAPTURE_VIRTEX6

VI 47 : Virtex®-6 Readback Register Capture Control

DNA_PORT

7V 47 : Device DNA Data Access Port

EFUSE_USR

ZUIT 47 . 32-bit non-volatile design ID

FRAME_ECC_VIRTEX6

VT 47 : Virtex®-6 Configuration Frame Error Detection
and Correction Circuitry

ICAP_VIRTEX6

7’V27 47 : Internal Configuration Access Port

JTAG_SIM_VIRTEX6

Izl —ma ;0 JTAG TAP Controller Simulation Model

SIM_CONFIG_V6

vzl —3I3) : Configuration Simulation Model

SIM_CONFIG_V6_SERIAL

a2 b—3a2 ¢ Serial Configuration Simulation Model

STARTUP_VIRTEX6

ZVIT 47 : Virtex®-6 Configuration Start—Up Sequence
Interface

USR_ACCESS_VIRTEX6

ZUIT 47 ¢ Virtex—6 User Access Register

66
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aAVEZIVR TYSF4T

FHLY TLAVE

2t B4

BUFGCE_1 g =z A Y747 1 Global Clock Buffer with Clock
Enable and Output State 1

BUFGMUX ayE=x A YT 47 : Global Clock MUX Buffer

BUFGMUX_1 arvb=x A FYIT 47 : Global Clock MUX Buffer with
Output State 1

BUFH a v =x A FYIT 47 : Clock buffer for a single clocking
region

MMCM_BASE gy =z A FYIT 47+ Mixed signal block designed to

support clock network deskew, frequency synthesis, and jitter

reduction.

/0 aAvR—R2k

FHALY TLAVE

2t B

DCIRESET U7 47 : DCI State Machine Reset (After Configuration
Has Been Completed)

GTHE1_.QUAD 7'U3F 47 : Gigabit Transceiver

GTXE1 Y717 . Gigabit Transceiver

IBUF V2747 : Input Buffer

IBUFDS 7’V 47 : Differential Signaling Input Buffer

IBUFDS_DIFF_OUT

Y35 47 : Signaling Input Buffer with Differential Output

IBUFDS_GTHE1

7YX 47 : Differential Clock Input for the GTH Transceiver
Reference Clocks

IBUFG

7V 47 : Dedicated Input Clock Buffer

IBUFGDS

U7 47 : Differential Signaling Dedicated Input Clock
Buffer and Optional Delay

IBUFGDS_DIFF_OUT

7YX 7 : Differential Signaling Input Buffer with Differential
Output

IDELAYCTRL V747 : IDELAY Tap Delay Value Control

[OBUF 7Y 47 : Bi-Directional Buffer

[IOBUFDS Z'UIT 47 : 3-State Differential Signaling I/O Buffer with
Active Low Output Enable

[ODELAYE1L U747 : Input and Output Fixed or Variable Delay Element

ISERDESE1 7"Y7 47 : Input SERial/DESerializer

KEEPER 7'YX7 17 : KEEPER Symbol

OBUF V747 : Output Buffer

OBUFDS 7’VI7 47 : Differential Signaling Output Buffer

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

OBUFTDS VT 47 : 3-State Output Buffer with Differential Signaling,

Active-Low Output Enable

Virtex-6 4731 7K (HDL F)
UG623 (v13.3) 2011 4E 10 B 26 H

http://japan.xilinx.com

67




P2

5

3EFE: JruoiavilngE

& XILINXs

THAL TLAVE

2t BA

OSERDESE1 V37 47 : Dedicated IOB Output Serializer

PULLDOWN Z'UST 47 : Resistor to GND for Input Pads, Open—Drain,
and 3-State Outputs

PULLUP 7V 47 : Resistor to VCC for Input PADs, Open—Drain,

and 3-State Outputs

TEMAC_SINGLE

U35 47 : Tri-mode Ethernet Media Access Controller
(MAC)

RAM/ROM

FHALY TLAVE

AR

FIFO18E1

V3747 ¢ 18 k-bit FIFO (First In, First Out) Block RAM
Memory

FIFO36E1 U747 1 36 kb FIFO (First In, First Out) Block RAM
Memory

RAM128X1D U35 47 1 128-Deep by 1-Wide Dual Port Random Access
Memory (Select RAM)

RAM256X1S ZVIT 47 1 256-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)

RAM32X1D V3T 47 1 32-Deep by 1-Wide Static Dual Port Synchronous
RAM

RAM32X1S V747 : 32-Deep by 1-Wide Static Synchronous RAM

RAM32X15_1 VT 47 ¢ 32-Deep by 1-Wide Static Synchronous RAM
with Negative—Edge Clock

RAM32X2S V3747 1 32-Deep by 2-Wide Static Synchronous RAM

RAM64M VT 47 1 64-Deep by 4-bit Wide Multi Port Random
Access Memory (Select RAM)

RAM64X1D V37 47 : 64-Deep by 1-Wide Dual Port Static Synchronous
RAM

RAM64X1S VX747 : 64-Deep by 1-Wide Static Synchronous RAM

RAM64X15_1 ZVIT 47 64-Deep by 1-Wide Static Synchronous RAM
with Negative—Edge Clock

RAMBI8E1 7VIT7 47 : 18K-hit Configurable Synchronous Block RAM

RAMB36E1 77 47 : 36K-bit Configurable Synchronous Block RAM

ROM128X1 VT 47 : 128-Deep by 1-Wide ROM

ROM256X1 ZUIT 47 1 256-Deep by 1-Wide ROM

ROM32X1 ZUIF7 47 : 32-Deep by 1-Wide ROM

ROM64X1 VT 47 64-Deep by 1-Wide ROM

68
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LOREZELUVITYF
FTHAY TLAVE ERER

FDCE U274~ : D Flip—Flop with Clock Enable and Asynchronous
Clear

FDPE 7YX 7 17 : D Flip—Flop with Clock Enable and Asynchronous
Preset

FDRE 72547 : D Flip-Flop with Clock Enable and Synchronous
Reset

FDSE 7Y27 47 : D Flip—Flop with Clock Enable and Synchronous
Set

IDDR U35 47 : Input Dual Data—Rate Register

IDDR_2CLK 7YX 47 : Input Dual Data—Rate Register with Dual Clock
Inputs

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

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

ODDR U7 47 : Dedicated Dual Data Rate (DDR) Output Register

VIN LIRS

TFHAY TLAVK

A EA

SRL16E U547 : 16-Bit Shift Register Look—Up Table (LUT) with
Clock Enable
SRLC32E U547 : 32 Clock Cycle, Variable Length Shift Register

Look-Up Table (LUT) with Clock Enable

AS5A4R/CLB FYZ5747

THAY TLAVE

At BA

CARRY4 V37 47 : Fast Carry Logic with Look Ahead
CFGLUTS Y37 47 : 5-input Dynamically Reconfigurable Look-Up
Table (LUT)

LUT1 ~7u . 1-Bit Look-Up Table with General Output
LUT1.D ~/7 1 : 1-Bit Look-Up Table with Dual Output
LUT1 L ~ 71 : 1-Bit Look-Up Table with Local Output
LUT2 ~/7n : 2-Bit Look-Up Table with General Output
LUT2.D ~ 71 : 2-Bit Look-Up Table with Dual Output
LUT2_L ~7 1 : 2-Bit Look-Up Table with Local Output
LUT3 ~7u . 3-Bit Look-Up Table with General Output
LUT3.D ~/7 1 : 3-Bit Look-Up Table with Dual Output
LUT3 L ~ 27w : 3-Bit Look-Up Table with Local Output
LUT4 ~ /71 : 4-Bit Look-Up—Table with General Output
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3EFE: JruoiavilngE

& XILINXs

THAY TLAVE 5B

LUT4.D ~ /71 : 4-Bit Look-Up Table with Dual Output

LUT4_L ~ 7w : 4-Bit Look-Up Table with Local Output

LUT5 7U35 47 : 5-Input Lookup Table with General Output

LUT5.D U7 47 : 5-Input Lookup Table with General and Local
Outputs

LUT5_L V747 : 5-Input Lookup Table with Local Output

LUT6 U547 : 6-Input Lookup Table with General Output

LUT6_2 U547 : Six—input, 2-output, Look—-Up Table

LUT6_.D U747 : 6-Input Lookup Table with General and Local
Outputs

LUT6_L U35 47 : 6-Input Lookup Table with Local Output

MUXE7 VX7 47+ 2-to—1 Look-Up Table Multiplexer with General
Output

MUXF7_D VT 47 1 2-to—1 Look-Up Table Multiplexer with Dual
Output

MUXF7_L VT 47 : 2-to-1 look—up table Multiplexer with Local
Output

MUXF8 VX747 : 2-to—1 Look-Up Table Multiplexer with General
Output

MUXFES8_D TVIT 47+ 2-to—1 Look—Up Table Multiplexer with Dual
Output

MUXF8_L ZVIT 47 1 2-to—1 Look-Up Table Multiplexer with Local
Output
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KIAT Y TLALMIONWT, IRDITEHRAERLET,
s
i
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FOMDY Y —A
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& XILINXs

BSCAN

_VIRTEX6

)25 47 : Virtex®-6 JTAG Boundary—Scan Logic Access Circuit
BSCAN_VIRTEX6

—]TDO

CAPTURE |—

DRCK |—

RESET |——

RUNTEST |—

SEL ——

SHIFT |—

TCK|——

DI |——

TMS |——

UPDATE |——

ME

X11136

ZOTVA L AUNETHE, JTAG Ry Ax vy oy :I/I\va ENLTHNE R I ~T A

TXADT, NEETT VA& FPGA OEA JTAG UM OEE % e

L\i—a—o

DTV AL T ARDEK AL AZ L AT, JTAG_CHAIN BIEDOR EIZHEVY, JTAG USER 474 1 - (USERL 2»
5 USER4 £C) WALEINFET, USER i D 4 DT RXRTEAUETHITIE, TV AVRE 4 DAV AZ T —RL

JTAG_CHAIN xR EL £,

AE: BT —FT 7T YOI HY AF ¥ OFEIZONTIE, 7 — XV —F SR TLIEEN,

R—h D58
—h4 AR B i ae
CAPTURE H 1 AXyy T—H LIRE v T F s
DRCK o 1 A¥xr sy Vi, DRCK X 7" —Ro3Md\ iz TCTCK T, CAPTUREDR
FBELO SHIFTDR A7 —RhHIZR VL ET,
RESET H A 1 AXy LYRE Uy s
RUNTEST A 1 TAP = h—F — 7% Run Test Idle 27 —hDEXIZTHF— SN ET,
SEL i 1 ZF vy T—F L ZMag
SHIFT H 1 A¥ vy Fr—r VT MR
TCK HH 1 AF¥ X Iayy, TAP 7vuyd Bo~D7 77 Vo 7k,
TDI 5 1 AF¥ ¥ Fr—rHH, FPGA ~® TDI AL DIT—
TDO AS 1 2¥ ¥y Frz—r AT
T™S A 1 TAN =K L Ih, TAP ~DO7 77 Uo7,
UPDATE 7 1 AF vy LURZ Uky Mad
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& XILINXs EA4E . THAY ILAVE
THADARFE

AVAR =gy HELE

HeR A

CORE Generator™ BL O 4 —FK N

~7a@¥R—h ASH]
ERARELE

B T—R2E | & TI4ILN | SiEA

JTAG_CHAIN TR 1.2,3.4 1 TL A RDA L AB L ATHFR A REZ: JTAG USER i

TEEBRELET,

VHDL 2k (/2 RA L T—S3Y)
KD 2 ODOILPIFIELR NS, 28— LTy T 4T B S ORNCBE T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- BSCAN_VIRTEX6: Boundary Scan
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

BSCAN VIRTEX6 inst : BSCAN VIRTEX6
generic map (

DISABLE JTAG => FALSE, -- This attribute is unsupported. Please leave it at default.
JTAG_CHAIN => 1 -- Value for USER command. Possible values: (1,2,3 or 4).

)

port map (
CAPTURE => CAPTURE, -- 1l-bit output: CAPTURE output from TAP controller
DRCK => DRCK, -- 1-bit output: Data register output for USER functions
RESET => RESET, -- 1-bit output: Reset output for TAP controller
RUNTEST => RUNTEST, -- 1l-bit output: State output asserted when TAP controller is in Run Test Idle state.
SEL => SEL, -- 1-bit output: USER active output
SHIFT => SHIFT, -- 1l-bit output: SHIFT output from TAP controller
TCK => TCK, -- 1-bit output: Scan Clock output. Fabric connection to TAP Clock pin.
TDI => TDI, -- 1l-bit output: TDI output from TAP controller
TMS => TMS, -- 1-bit output: Test Mode Select input. Fabric connection to TAP.
UPDATE => UPDATE, -- 1l-bit output: UPDATE output from TAP controller
TDO => TDO -- 1-bit input: Data input for USER function

-- End of BSCAN_VIRTEX6_inst instantiation

Virtex—=6 547 351) 5i/4F (HDL )
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EA4E: FTHAU ILAVE & XILINXe

Verilog i1t ([ RE2 L T—3Y)

// BSCAN_VIRTEX6: Boundary Scan
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

BSCAN VIRTEX6 # (
.DISABLE JTAG("FALSE"), // This attribute is unsupported. Please leave it at default.
.JTAG_CHAIN (1) // Value for USER command. Possible values: (1,2,3 or 4).

)

BSCAN VIRTEX 67inst (
.CAPTURE (CAPTURE), // 1l-bit output: CAPTURE output from TAP controller

.DRCK (DRCK) , // 1-bit output: Data register output for USER functions

.RESET (RESET) , // 1l-bit output: Reset output for TAP controller

.RUNTEST (RUNTEST), // 1-bit output: State output asserted when TAP controller is in Run Test Idle state.
.SEL (SEL), // 1-bit output: USER active output

.SHIFT (SHIFT), // 1-bit output: SHIFT output from TAP controller

.TCK (TCK) , // 1l-bit output: Scan Clock output. Fabric connection to TAP Clock pin.

.TDI(TDI), // 1-bit output: TDI output from TAP controller

. TMS (TMS) , // 1-bit output: Test Mode Select input. Fabric connection to TAP.

.UPDATE (UPDATE) , // 1l-bit output: UPDATE output from TAP controller

.TDO (TDO) // 1-bit input: Data input for USER function

)i

// End of BSCAN_VIRTEX6 inst instantiation

A MR

Virtex—6 FPGA D& ¥} (22— — AR BLOT —H#—h)
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& XILINXs FA4E: THAY ILAVE

BUFG

OVEZIU R FYSF 47 : Global Clock Buffer

BUFG

o

X1085 4

M=

ZOTVA TLAUNI, 77 TR RKRENW Ay T 7—T, AFX2—%2 M2 TEFEDHTH-DIC, Ju—3 )1
BLARY Y —A~DfE 128kt LET, BUFG (X, @8H By Uy Rherayy A X —TNREDT 7 T RDRKEN
Foherayy FoMERINET,

R—rDERHA

R—r4% B A = M gE
I A7 1 sayy Ry T77— A7
) Hy 7 1 ray s RNy 77—

THAVDANAE

AVAB v T—ay 7T
i e

CORE Generator™ B L O\ 4 —FK A ]

~7udYR—h A

VHDL &k ({1 RBIT—23Y)
WD 2 ODILNIFAELIRN G B IL, a8 — LT T4 745 S ORI T £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFG: Global Clock Buffer
-= Virtex-6
—-- Xilinx HDL Libraries Guide, version 13.3

BUFG_inst : BUFG

port map (
O => 0, -- 1l-bit output: Clock buffer output
I =>1I -- 1l-bit input: Clock buffer input

)

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

// BUFG: Global Clock Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

BUFG BUFG_inst (
.0(0), // 1-bit output: Clock buffer output
.I(I) // 1-bit input: Clock buffer input
)i

// End of BUFG_inst instantiation

EER N

Virtex—6 FPGA OB (2 —HF— HARB LT —#2—h)
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& XILINXs

BUFGCE

aAYE=ZIT2 R F1)SFT 47 : Global Clock Buffer with Clock Enable

CE

| 9: 0]
BUFGCE

X9384

ME

CIOTY Ay TLAUNT, avl A X —TNArETa—N)L Jay g Ny T —T9, O Ak, rav s A x—7
JL (CE) 28 Low GET 77 47) DLEIZ 012720 F 9, CE 2% High (27258 I AJTTOMEN O IZHAAENFT,

mIER

AR H A
I CE 0

X 0 0

[

ENOE L

R—t4 A 2 e RE
I AT 1 rayy Ny 77—
CE AT 1 svay ) Ax—7 VAT
¢ A 1 rayy Ny 7y— 7
THAODANEE
AVAB Y E— gy 5l

£ it
CORE Generator™ 3L OV 4 H—K PN
~7adYR—h NGl
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VHDL 521k (/2 RA T —23Y)

WD 2 ODLBEELRNEASIT, 2 — LTy T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFGCE: Global Clock Buffer with Clock Enable
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

BUFGCE_inst : BUFGCE

port map (
o => 0, -- 1-bit output: Clock buffer output
CE => CE, -- 1l-bit input: Clock enable input for IO input
I =>1 -- 1-bit input: Primary clock input

)i

-- End of BUFGCE_inst instantiation
Verilog 81k (A RAV T —3Y)

// BUFGCE: Global Clock Buffer with Clock Enable
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

BUFGCE BUFGCE_inst (
.0(0), // 1-bit output: Clock buffer output
.CE(CE), // 1-bit input: Clock enable input for IO input
LI(D) // 1l-bit input: Primary clock input

)i

// End of BUFGCE_inst instantiation

EER N

Virtex—6 FPGA D& B} (22— — HARB LT —ZT—h)
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& XILINXs

BUFGCE_1

aAVEZI>2 R FYZF 47 : Global Clock Buffer with Clock Enable and Output State 1

CE

S

BUFGCE_1

X9385

ME

IDOFHAY TLAUNT Iavd AX—T NG ETa— L yay s Ny T7r—7TF, O HhlZ. ravs f5x—7
JV (CE) 23 Low GET7 77 47) ®&XIZ High (1) 12720 $£9, CE 23 High 12725&. 1 AJJOfEMN O IZH 1S ET,

mIER

AR H A
I CE 0
X 0 1

I 1 I

A — 0D B8

R—+2 + ] g .
: e ! gy Ry T 7— NS
CE AT] 1 P
0 i 1 Iy Ny 77— H
THAODARNAE

ARG T —ay o

HeR e

CORE Generator™ 3 L O 4 —F A

~ 7D Y R—h )
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VHDL 2t (A REV T—2 )
WD 2 ODLBEELRNEASIT, 2 — LTy T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFGCE_1: Global Clock Buffer with Clock Enable and Output State 1
-- Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

BUFGCE_1 inst : BUFGCE_1

port map (
o => 0, -- 1-bit output: Clock buffer output
CE => CE, -- 1l-bit input: Clock enable input for IO input
I =>1 -- 1-bit input: Primary clock input

)i

-- End of BUFGCE_1_ inst instantiation
Verilog 81k (A RAV T —3Y)

// BUFGCE_1: Global Clock Buffer with Clock Enable and Output State 1
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

BUFGCE 1 BUFGCE 1 inst (
.0(0), // 1-bit output: Clock buffer output
.CE(CE), // 1-bit input: Clock enable input for IO input
LI(D) // 1l-bit input: Primary clock input

)i

// End of BUFGCE_1_inst instantiation

EER N

Virtex—6 FPGA D& B} (22— — HARB LT —ZT—h)
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& XILINXe

BUFGCTRL

12547 : Global Clock MUX Buffer

BUFGCTRL

s1
CEO|
CE1|
IGNOREQO |
IGNORE1 |

X10096

ME

BUFGCTRL (%, 2 2®7wvy 7 AR R/ RO 7V F O 2:1 < Vv F 7L o4 —L U THIET 57—
)V rayy Ny 77 —"T7, Virtex—4 LLRITD FPGA IC&FENDHT 00— )L Juyy Ny 77— iy »n
BIENTEY, SESFREEOHE A B L ORI R AT OEVEEZ N2 T4, BUFGCTRL 1%, 7y 7 4E#4 DL
SNORBIZHEHTEET,

R—bD &R A

R—h4
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W eE

O
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suy 7t e
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n: ravys Ay
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ERETHLENOVET, BFZH-SRWEE, 7ay s Tr Uy
FRHAETHAREMERHYET,
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(zhth)

Jayy fVIRNATI, ST, Krav I A orays Ly
FASTET, ANERRT L7012 S a2 AT 584813, By
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ZEAENRHVET,
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1
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THAVDANFE

AARBE v —ay 0l
CORE Generator™ BX U 4% —K NG
~7udHR—h ]

AR R 1%

B T—45E | {E TI4ILE | SREA

INIT_OUT K 0.1 0 a7 44X a2l —var %o BUFGCTRL H D41
% $5 &

PRESELECT 10 - — L% | FALSE, TRUE FALSE TRUE IR ET AL, 274X a2l —2a %Iz 10 A
TR IENET,

PRESELECT I1 7 — %% | FALSE, TRUE FALSE TRUE I ET AL, 274Xl —Ta %Izl A
BT IIENET,

AE : 2 OO PRESELECT JBMEARIFFIZ TRUE (CT5Z&TTEER A,

VHDL 2k (/2 RA L T—S 7))
KD 2 OO XLBIFELZWG AT, a8 —L Ty T4 T4 B S ORNIA AT E7,

Library UNISIM;

use UNISIM.vcomponents.all;

—-- BUFGCTRL: Global Clock MUX Buffer
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

BUFGCTRL_inst : BUFGCTRL
generic map (

INIT OUT => O, -- Initial value of BUFGCTRL output (0/1)
PRESELECT IO => FALSE, -- BUFGCTRL output uses IO input (TRUE/FALSE)
PRESELECT Il => FALSE -- BUFGCTRL output uses Il input (TRUE/FALSE)
)
port map (
o => 0, -- 1-bit output: Clock Output pin
CEO => CEO, -- 1-bit input: Clock enable input for IO input
CE1 => CE1, -- 1-bit input: Clock enable input for Il input
10 => IO, -- 1-bit input: Primary clock input
I1 => 11, -- 1-bit input: Secondary clock input
IGNOREO => IGNOREO, -- 1l-bit input: Clock ignore input for IO
IGNORE1l => IGNOREl, -- 1-bit input: Clock ignore input for Il
S0 => SO0, -- 1-bit input: Clock select input for IO
S1 => sl -- 1-bit input: Clock select input for Il

)

-- End of BUFGCTRL inst instantiation

Virtex-6 54731 A4 F (HDL A)

82 http://japan.xilinx.com

UG623 (v13.3) 2011 £ 10 A 26 H




& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// BUFGCTRL: Global Clock MUX Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

BUFGCTRL # (
.INIT OUT(0), // Initial value of BUFGCTRL output (0/1)
.PRESELECT IO ("FALSE"), // BUFGCTRL output uses I0 input (TRUE/FALSE)
.PRESELECT_I1 ("FALSE") // BUFGCTRL output uses Il input (TRUE/FALSE)

)
BUFGCTRL_inst (

.0(0), // 1-bit output: Clock Output pin

.CEO (CEQ), // 1-bit input: Clock enable input for IO input
.CE1(CE1l), // 1-bit input: Clock enable input for Il input
.I0(10), // 1-bit input: Primary clock input

LI1(1I1), // 1-bit input: Secondary clock input

.IGNOREO (IGNOREOQO), // 1-bit input: Clock ignore input for IO

.IGNOREL (IGNORE1l), // 1l-bit input: Clock ignore input for Il

.S0(s0), // 1-bit input: Clock select input for IO

.S1(S1) // 1-bit input: Clock select input for Il
)i

// End of BUFGCTRL inst instantiation

AR
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EA4E: FTHAU ILAVE & XILINXs

BUFGMUX

aOVEZIU R FYSF 47 : Global Clock MUX Buffer
BUFGMUX
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& XILINXe %

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-— BUFGMUX: Global Clock Mux Buffer
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

BUFGMUX_inst : BUFGMUX

port map (
o => 0, -- 1-bit output: Clock buffer output
I0 => I0, -- 1l-bit input: Clock buffer input (S=0)
I1 => I1, -- 1-bit input: Clock buffer input (S=1)
S => 83 -- 1-bit input: Clock buffer select

)i

-- End of BUFGMUX inst instantiation
Verilog fCif ({2 XAV T—23Y)

// BUFGMUX: Global Clock Mux Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

BUFGMUX BUFGMUXiinSt (
.0(0), // 1-bit output: Clock buffer output
.I0(1I0), // 1l-bit input: Clock buffer input (S=0)
.I1(I1), // 1-bit input: Clock buffer input (S=1)
.S (S) // 1-bit input: Clock buffer select

)i

// End of BUFGMUX_inst instantiation

EER A 2
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EA4E: FTHAU ILAVE & XILINXs

BUFGMUX 1
aAYE=ZI2R FYSF 47 : Global Clock MUX Buffer with Output State 1

BUFGMUX_1
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& XILINXe %

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFGMUX 1: Global Clock Mux Buffer with Output State 1
-- Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

BUFGMUX_l_inst H BUFGMUX_I

port map (
o => 0, -- 1-bit output: Clock buffer output
I0 => I0, -- 1-bit input: Clock buffer input (S=0)
I1 => I1, -- 1-bit input: Clock buffer input (S=1)
S => 83 -- 1-bit input: Clock buffer select

)i

-- End of BUFGMUX 1 inst instantiation
Verilog L ({2 RB LT —23)

// BUFGMUX 1: Global Clock Mux Buffer with Output State 1
// Virtex-6
// ¥Xilinx HDL Libraries Guide, version 13.3

BUFGMUXil BUFGMUXiliinst (
.0(0), // 1-bit output: Clock buffer output
.I0(I0), // 1l-bit input: Clock buffer input (S=0)
.I1(I1), // 1-bit input: Clock buffer input (S=1)
.S (S) // 1-bit input: Clock buffer select

)i

// End of BUFGMUX_1_ inst instantiation

EER N 2
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EA4FE: THAY ILAVE & XILINXs

BUFGMUX CTRL
aAVEZIVR FYSFT 4T : 2-to-1 Global Clock MUX Buffer

o|BUFGMUX_CTRL |5

o ]|

X10478

ME

TOFHAY L AVUNEL 2 oD A 1 ooray I BLINA RS ay s Ry T —TF, 2Dk
LINATIZ, 7 a—r30 a7 V) —2&8Ed5 2 20O7ay 7OWT N ERBIRTALEIEHLETS, Zoa
VAR — 22 ME BUFGCTRL IZESWTEY, —Ed A High £7-213 Low ICHEESNTVET, 2O L AN,
SELVH 21 v IAF LI —DELZNE L ELTEHLET, 20 SEUIT. Sy T77—DH I Uy F 2R AS
FAHZE/RL, WO THUIVERZ A ENTEET,

A — 0D B8

R—r4£ AR & B AE

0 77 1 DTVl

10 AT 1 2 0DrayI ANIID 1>

11 AT 1 2 0DrayI ANIID 1 >
S0:S1 A L (FNnZ) suayy BLVINANT], SEV

X, &rav s Aoy
ay”Z ¥LVIZRAJITT, A
NERIRT B SEU %
T2 E1T. BTy
BIOE—IVR 24 LE %
7= LERHVET, CE
B ST R B X
BT rayy Ty F N5
LT LEIHVETAD, H
Hray I BREATH DD
1 7vayl S AIN% 2D

BNRHVET,
FHEALDANF &
AU RB Y T—ay -
HE R Hedt
CORE Generator™ }3 L7 44 —FK [
~7adYR—h )
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& XILINXe %

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFGMUX CTRL: 2-to-1 Global Clock MUX Buffer
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

BUFGMUX_CTRL_inst : BUFGMUX_CTRL

port map (
o => 0, -- 1-bit output: Clock buffer output
I0 => I0, -- 1-bit input: Clock buffer input (S=0)
I1 => I1, -- 1-bit input: Clock buffer input (S=1)
S => 83 -- 1-bit input: Clock buffer select

)i

-- End of BUFGMUX CTRL inst instantiation
Verilog L ({2 RB LT —23)

// BUFGMUX CTRL: 2-to-1 Global Clock MUX Buffer
// Virtex-6
// ¥Xilinx HDL Libraries Guide, version 13.3

BUFGMUX_ CTRL BUFGMUX7CTRLiinSt (
.0(0), // 1-bit output: Clock buffer output
.I0(I0), // 1l-bit input: Clock buffer input (S=0)
.I1(I1), // 1-bit input: Clock buffer input (S=1)
.S (S) // 1-bit input: Clock buffer select

)i

// End of BUFGMUX_CTRL_inst instantiation

EER N 2
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EA4E: FTHAU ILAVE & XILINXe

BUFH

aAYEZI2R F1)ZFT 47 : Clock buffer for a single clocking region
BUFH
— olL—

X11139

ME

AV AR T — g T HCLK Zayy RNy 77— U — 2545720 OMREAIRELET, Zoar R R—xoh
ITFEBCEHETALERDY, TR E BN NERD TRAVA a—F —[A 9, Z0ariR—xrD
FEMNIL, [Virtex—6 FPGA Zuy 7 VY —X 2—W% — H AR ] (UG362) &L TZE0,

A — 0D B8

R—r%& A A = e
I AT 1 rav 7 N7
0 H 7 1 a7

THAUDANAFE

AARR =gy 0l

E i AR
CORE Generator™ BL O 4 —FK AAf
~7udHR—h A

VHDL 81k (/> REVP T —33Y)
WD 2 SOXNEELENEASIT., 2 — LT T T B S ORI T E T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFH: HROW Clock Buffer for a Single Clocking Region
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

BUFH inst : BUFH

port map (
O => 0, -- 1l-bit output: Clock output
I =>1I -- 1-bit input: Clock input

)

-- End of BUFH_inst instantiation

Virtex-6 547 31) 4K (HDL A)
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// BUFH: HROW Clock Buffer for a Single Clocking Region
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

BUFH BUFHiinSt (
.0(0), // 1-bit output: Clock output
.I(I) // 1-bit input: Clock input
)i

// End of BUFH_ inst instantiation

EER N

Virtex—6 FPGA OB (2 —HF— HARB LT —#2—h)

Virtex-6 4731 7K (HDL F)

UG623 (v13.3) 2011 £ 10 A 26 H http://japan.xilinx.com

91


http://japan.xilinx.com/cgi-bin/SW_Docs_Redirect/sw_docs_redirect?locale=jp&topic=user+guides+v6

EA4E: FTHAU ILAVE & XILINXe

BUFH

aAYEZI2R F1)ZFT 47 : Clock buffer for a single clocking region
BUFH
— olL—

X11139

ME

AV AR T — g T HCLK Zayy RNy 77— U — 2545720 OMREAIRELET, Zoar R R—xoh
ITFEBCEHETALERDY, TR E BN NERD TRAVA a—F —[A 9, Z0ariR—xrD
FEMNIL, [Virtex—6 FPGA Zuy 7 VY —X 2—W% — H AR ] (UG362) &L TZE0,

A — 0D B8

R—r%& A A = e
I AT 1 rav 7 N7
0 H 7 1 a7

THAUDANAFE

AARR =gy 0l

E i AR
CORE Generator™ BL O 4 —FK AAf
~7udHR—h A

VHDL 81k (/> REVP T —33Y)
WD 2 SOXNEELENEASIT., 2 — LT T T B S ORI T E T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFH: HROW Clock Buffer for a Single Clocking Region
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

BUFH inst : BUFH

port map (
O => 0, -- 1l-bit output: Clock output
I =>1I -- 1-bit input: Clock input

)

-- End of BUFH_inst instantiation

Virtex-6 547 31) 4K (HDL A)
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// BUFH: HROW Clock Buffer for a Single Clocking Region
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

BUFH BUFHiinSt (
.0(0), // 1-bit output: Clock output
.I(I) // 1-bit input: Clock input
)i

// End of BUFH_ inst instantiation

EER N
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EA4E: FTHAU ILAVE & XILINXs

BUFHCE

Z1)2F 47 : Clock buffer for a single clocking region with clock enable
BUFHCE

— CE OF—

X11140

M=

ZOTHAL ZLANTIE A AZ T —2a CHCLK 2y s Ny 77— VY — 22 5720 O REZ 1=
fLEd, L CEZNLTr/uyZ A3—T NV (CE) T A AT —T7 VI 2E ) HE BIRBEELHVET,

R—rDERHA

R—k4 L =) Mg

CE AT 1 [ 535 O FTERELEIELET, Low DA IE 0 ICRELET,
I AN 1 BUFH ~®» A7)

O H 1 BUFH o {5

THAVDANAFE

A AB T —ay 7
i AT

CORE Generator™ L7 % —K A\]

< 7aDYR—k ]

ERATEGEM
B T—4% fi& FI4ILE | EREA
INIT_OUT 10 3% 0.1 0 WA H B T 45 123 Low %> High 22& R~ L ¥,

VHDL §2ik (/2 RA L T—S3Y)
KD 2 DODOXLBIFELZ WG AT, a8 =L T T4 T4 B S ORNIA AT FE7,

Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFHCE: HROW Clock Buffer for a Single Clocking Region with Clock Enable
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

BUFHCE_inSt : BUFHCE
generic map (

INIT OUT => 0 -- Initial output value
)
port map (
o => 0, -- 1-bit output: Clock output
CE => CE, -- 1l-bit input: Active high enable input
I =>1 -- 1-bit input: Clock input

Virtex-6 547 31) 4K (HDL A)
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& XILINXe

-- End of BUFHCE inst instantiation
Verilog 881k (A2 RAT T —3Y)

// BUFHCE: HROW Clock Buffer for a Single Clocking Region with Clock Enable
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

BUFHCE # (
.INIT OUT(0) // Initial output value
)
BUFHCE_inst (
.0(0), // 1l-bit output: Clock output
.CE(CE), // 1-bit input: Active high enable input
LI(I) // 1l-bit input: Clock input
)7

// End of BUFHCE inst instantiation

EER N
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EA4E: FTHAU ILAVE & XILINXs

BUFIO

712547 : Local Clock Buffer for I/0

BUFIO

X10099

ME

IOTVA TLAUNIIaY Y Ny T 7 —T7F, Hizruyl{E 52 AL, HAOLET, VO FDOEHI/avy Fy
FEBREIL . 7' a—r L Zay s U —ZANBIEMIIL WA, Y —REMT —% X7 F v (HRi%/ZE v s 5y
Bl) (2@ L CTWET, OO LA NEFREI CELDIE, [AL7uy 7 ikNo ey 73 1/0 A T9, BUFIO
T BT 52 >0 1/0 /vy Fob (K 3 7ay ik ET) LV —Yat v Jay s Ry 77— (BUFR) % B
TEFET, 2L /O 7uyy 2o R =70 1/0 FETHRO T, CLB 7 2yy RAM 7Z2Eouy vy V) —A
ITEEEI CEER A,

R—bDEREA

R—r% 5 - o
- . ! D Aib))
I s ! vy NI
THAODANF*

HE R e

CORE Generator™ LN % —R R

~7adYR—h )

VHDL 2k (A RES T—23Y)
WD 2 OOLBFEELRNVESIT., 2t — LT T T B S ORI T £,
Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFIO: I/O Clock Buffer
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

BUFIO inst : BUFIO

port map (
o => 0, -- Buffer output
I =>1 -- Buffer input

-- End of BUFIO inst instantiation

Virtex-6 547 31) 4K (HDL A)
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& XILINXs EA4E: THAY ILAVE
Verilog i1t ([ RE2 L T—3Y)
// BUFIO: Local Clock Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3
BUFTIO BUFIO inst (
.0 (0), // Clock buffer output
LI(I) // Clock buffer input
)i
// End of BUFIO inst instantiation
=: ==
2 M1 R
Virtex-6 FPGA D&k} (22— — HARBLONFT —#L —})
Virtex-6 54 75') 774K (HDL )
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EA4E: FTHAU ILAVE & XILINXs

BUFIODQS

71)SF 47 : Differential Clock Input for Transceiver Reference Clocks

BUFIODQS

—— DQSMASK OF—

X11144

M=

AEY TV —ar O FHIZERER 2B INEL A R &£ & BUFIO ERICZ vy Ny T 7—"T, A7 va TR
BUFIO #BIEZHIRL . AR —T NSHDONN—ANEDRIZ /O 7ay s Z A )V F LET, . 203 R —R2ME
P AU 7 A MIG (Memory Interface Generator) $ 5 LD i FHL TL7ZE W,

R—rDERHA

R—k4 A A = Hege

DQSMASK AT 1 AR =T INEDON—ANREDHIZ /O 7ay Ik A
TAFLET,

I ANTJ 1 sy NJjR—k

O H 1 vy 7 IR —1

THAVDARNEE

AV ARB Y T—gy A

HE R AH]

CORE Generator™ BL U4 —K LR

~ 7R —h NG

EARTREG IR 1%

B F—4% | {E FIA4ILE | SHEA
DQSMASK_ENABLE 7 — %% | FALSE, TRUE FALSE AT VF B E AU ET,
MR
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& XILINXs FA4E . FHALY ILAVE

BUFR

71)2F 47 : Regional Clock Buffer for I/0 and Logic Resources

1 BUFR o

(@]
o
E

X10098

M=

V—Tat v Jayy Ny 77— (BUFR) 1, Za—2 N0 Jay 7 VU—nbiI3Mr L TRY, Zay 7iEEN OB H 2
ay 7 FyMZZav 7 5EMLET, BUFR (X, RICHEIENOY—Tat v Jayy xoh6 &, B+ 57ay7
MOy Foh 6 SEBEICEET (K 3 /ry M ET), BUFIO #7210 BUFR X I/O =Yy 7721 T
<, Rt7vy 7B L O 27ny7fEkony 7 V) —2 (CLB, 7uyZ RAM 728) L ERE) & £9, BUFG
W, Zay IR ARERE Y a— I A F—T A AR Th, GT, BELMMCM FEEREZ my 72K BRE T E
T, 7uv I A EEDELIray 2+ 5288TEET, DEOREMIZ, 1 ~ 8 0T, BUFR (X,
v RALL DYIIRZ LT VT DS/ T L )L ~O NI — R [E T 7V — gl CnEd, %
I/O FITIXEIE vy N7 7—RNPR—hSTOET, NI 2 71 (Bahere /47) EAMAL 2 31 (B2, £3) 12 ek 4
D 1/0 FIRHVET, IMUFIAEH TEXEMEIDIE, T AAAIZE S TRV ET 2, NERFNTE I c&EEd,
Virtex®—6 7 —37 7 F ¢ Tl WAFIDD 2 EESMAFIE 2 f, fEIk T 12K 4 8D BUFR 22N TEE
9, Virtex-=6 7 /3v 7 ClE, BUFR T MMCM Z71uvZ A 1B X BUFG # E#ERE 5288 TEE T,

R—rDERHA

R—h4 73 1A B i He

CE AN 1 sy A F—T )L R—h Low I 7 —hENDER—F) o ooy
IINTF 4 AT —T JVICENFE T, High 17 —h&nse, yEray 7 H
HELERTIOERT I 2—nN) ey ST,

CLR AT 1 wRE ey M ITR OB 42— Utyh, High (Z72bE, yE7ay s
NEEKRTDEDIERSNE DY Z2—R) ey hEnE T,

I AT 1 Jay 7 NJjR—hk, BUFR ®Z/ay s V—A R—hrT9, BUFIO O H 7]
Frlie— A F—ax N CEREITEET,

) 7 1 vy 7 JAR—h BUFR ERIC7my ZHEES LN 2 DO BE T 527

Ty Z76EI (K 3 7ay k) Oray s Ry NEREf TEXET,
FPGA B LN IOB ZBREHL £,
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EA4E: FTHAU ILAVE & XILINXe

AR R 1%

B T—45E | {E FI4ILE sRER

BUFR_DIVIDE LA “BYPASS”. “1”. “BYPASS” Wray7Iic N ey & nELicray
“2” . ”3” . “477 . (‘5” . 7%Hjjj‘§‘é7j)gﬁ7b)%ji§f€bi'§‘*o
“69" 4(7” . “8”

SIM_DEVICE gl “VIRTEX4”. "VIRTEX5”. | “VIRTEX4” BUFR @ CE L AT & EFRLET,
“VIRTEX6”

VHDL 2k (A RE T—23Y)
KD 2 ODOLBIEIELR WSS, 28— LTy T4 T4 B S OB E1,

Library UNISIM;

use UNISIM.vcomponents.all;

-- BUFR: Regional (Local) Clock Buffer /w Enable, Clear and Division Capabilities
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

BUFR_inst : BUFR
generic map (

BUFR_DIVIDE => "BYPASS", -— "BYPASS"™, "1", "2", "3", m4n, owgn owmgm owgw owgmn

SIM DEVICE => "VIRTEX6") -- Specify target device, "VIRTEX4", "VIRTEX5", "VIRTEX6"
port map (

o => 0, —-— Clock buffer output

CE => CE, -- Clock enable input

CLR => CLR, -- Clock buffer reset input

I =>1 -- Clock buffer input

)

-- End of BUFR_inst instantiation
Verilog gEit (A RBVLT—23Y)

// BUFR: Regional Clock Buffer w/ Enable, Clear and Division Capabilities
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

BUFR # (
.BUFR_DIVIDE ("BYPASS"), // "BYPASS", "1", "2",6 "3", m4m",6 v5w,  wgn, mgn, owgn
.SIM_DEVICE("VIRTEX6") // Specify target device, "VIRTEX4", "VIRTEX5", "VIRTEX6"
) BUFR inst (
.0(0), // Clock buffer output

.CE (CE) , // Active high divide counter clock enable input, when low diables output
.CLR(CLR), // Active high divide counter reset input
LI(I) // Clock buffer input driven by an IBUFG, MMCM or local interconnect

)

// End of BUFR inst instantiation

EER AR
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& XILINXs

CAPTURE_VIRTEX6

)25 47 : Virtex®—6 Readback Register Capture Control

CAPTURE_VIRTEX6

—] cap

S

ZDOTHAY ZLAVNI, LURAY (VT 7ay 7 eIy F) EROX Yy 7 F v HIEBLXOEOXAI T HHIH L E
T, V=R Ao eI, EHOa 74F 2 —vay R—MaS IR iish 4, 2oL A MR LRV
BlE. T —HiFar 74X ab—rary a2 Z/ABIL TU—R R 7E&NETd, ZOTLAVRCIE, LYRZ (VT
Ty Ty F) DD HEF Y I F ¥ TEET, LUT RAM, SRL, 71y 7 RAM OB —R Ay 7SN ETH, Fv

X11146

TFr TEEE A

CAP & 5% High I 7 —hd 2L, RICZav A Low 725 High [ICHIV DAL EIZT SRAANDL P AZRNF v 7
FyEnFEzT, T7HAITHE, FUA— (CAP 7P —hL TWNBEED CLK DER) OT-NIT — 08Xy 7 F ¥ &
NWET, V=R 7B % 1 BlOT —F X7 Fr2FICHIR 3 5121X, 2O A M2 ONESHOT=TRUE J& %4
ZBIMLET,

H— D B

R—r4& 7E ] W RE
CAP AT ! V—RRy2 ¥ 7 F v NIH—
CLK Uz 1 V=R ys X5 T F ¥ savy
THAVDARNEE
AVAR =g Heds
il R
CORE Generator™ 33 JL U\ 4% —K ]
~7udDHR—hk NG

ELEET 230, ANBLOH 2T ~TT Pkl £,

EARTERMSE
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FIHIE
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EA4E: FTHAU ILAVE & XILINXe

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- CAPTURE VIRTEX6: Register Capture
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

CAPTURE_VIRTEX6_inst : CAPTURE_VIRTEX6
generic map (

ONESHOT => TRUE -- Specifies the procedure for performing single readback per CAP trigger.
)
port map (

CAP => CAP, -- 1l-bit input: Capture Input

CLK => CLK -- 1-bit input: Clock Input

)

-- End of CAPTURE VIRTEX6 inst instantiation
Verilog 581t (A2 A2 T —23Y)

// CAPTURE VIRTEX6: Register Capture
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

CAPTURE_VIRTEX6 # (
.ONESHOT ("TRUE") // Specifies the procedure for performing single readback per CAP trigger.
)
CAPTURE VIRTEX6 inst (
.CAP(CAP), // l-bit input: Capture Input
.CLK(CLK) // 1-bit input: Clock Input
)i

// End of CAPTURE_VIRTEX6 inst instantiation

EER N 2
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& XILINXs FA4E: THAY ILAVE

o R s . .
J1)2T 47 : Fast Carry Logic with Look Ahead
CARRY4
CO(3)
5(3) MUXCY
o 1 CO(3:0)
D(3:0) DG) o)
T
XORCY
E(Z) MUXCYl
0 1
DE) CO(1)
S(3:0) L‘)Z>°(ﬂ
XORCY
5(1) MUXCYl
0 1
CO(0)

[

5@ MUXCYl 0(3:0)
0 1

CYINIT 4[%

Slice Carry Logic

X10837
Cl

ME

DT YA TV ACME ATAADFEHRF v — 0By v 7 TT, FxU— Fo—02F MUX BELO XOR BRENE
NAEEENTHET, 2NHD MUX BEO XOR IZELICHE MR T 7o 7 a2 T 572012, B HABRZ L
TATAZANDZDOMOEY 7 (LUT) ICHERESIVET, ml¥ YV — vy 73, AR, hvr2— AR, i
BRA OB T 7 ary ORBEITINA  WgEDay L —& FTRLA Fa—F— vy 7 ¥ —hk (AND, OR.
XOR 2 8) I oZxothonryy 777y a il TEET,

R—bDEREA

R—t4 AR & HHE

O H 7 4 FxU— F=—2 XOR OBEFEDOT —FH 7
co H 4 FyrU— Fo—rDHEEOXYY—HT

DI ATJ 4 ¥yl — MUX OF —H AJ)

S A7) 4 F¥J— MUX OELZEAT

CYINIT ATI 1 FrV—HIHEA T

Cl AT 1 F¥yU— HAT—K AT
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& XILINXe

THAVDANFE

AARR S T—ay 0l
i HESE

CORE Generator™ BX U 4% —K NG

~7udHR—h ]

VHDL 5838 (/2 RA O T—23Y)

WD 2 SOXNEELNEASIT, 2 — LT T T4 B S ORI T E 5,

Library UNISIM;

use UNISIM.vcomponents.all;

-- CARRY4: Fast Carry Logic Component
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

CARRY4 inst : CARRY4

port map (
co => CO, -- 4-bit carry out
o => 0, -- 4-bit carry chain XOR data out
CI => CI, -- 1l-bit carry cascade input
CYINIT => CYINIT, -- 1l-bit carry initialization
DI => DI, -- 4-bit carry-MUX data in
S => S -- 4-bit carry-MUX select input

)i

-- End of CARRY4 inst instantiation
Verilog fCif ({2 RBV YT —23Y)

// CARRY4: Fast Carry Logic Component
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

CARRY4 CARRY4 inst (

.Cco(co), // 4-bit carry out

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

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

)i

// End of CARRY4 inst instantiation

EER N

Virtex—6 FPGA OB (2 —HF— HARB LT —ZL—h)
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& XILINXe

Z1)2F 47 : 5-input Dynamically Reconfigurable Look-Up Table (LUT)

06
05

CDO

CFGLUTS
4] CFGLUT5
i
12
M|
o]
ool
CE— I Attributes I
I INIT=00000000 I
CLL
5-Input Reconfigurable LUT

X10938

TOTFHAy ZLAUNE, TV EALDEAFT I Va7 4 X al—arNaieR 5 ALy 7y F—7 )1
(LUT) T, BEEOEEFRIC LUT ouYyy 77 7varaB R T&FET, CDIV VM HTHLE, 7y ZIZFEBL T
HUWINIT RS U T VIS 7 hEN, aPy 7 Tro7iary PEBINES, 06 H AL Tld, LUT ICEAIAEN
7-HAED INIT [HEBIERINSNTNA 0 ~ 4 DA SN TeY Yy Zroriar NERSNET, 47
Tar T 05 ik 06 MAEMHLTC, RICANEZIEGT D4 AS177r a2 DERT 50, £7213 5 AT
Ty var 1 DD 5 ANNulyrOv 7wy el T 54 AN T arBERTEET (FOERESZ ),
ZOTVLAVNIIE, 1 DDATAAIZEEND 6 AN LUT 4 HDOIBLD 1 OB EENET,

TDTVL ALV NE A —RERETAEAIE. CDO U B RO L AL D CDI B ZEEfmT 52T 1 DO IT L
Fr—rOFT—% (LUT T&IZ 32 B h) THEEO L A M a7 Fal—a TEEd,

A — 0D 5 B8

R—r4£ A [ HBE

06 HH 5 A1 LUT 7

05 H 4 N7 LUT Hh

10, 11,12, 13,14 | AH LUT AF

CDO o Var74Fal—iay F—EDHAr—RHH (7 var THEEO LUT
@ CDI AJjiz#zk0)

CDI A7) Jar 7 4Xal—vary 5—4% VUT VAT

CLK AT] Va7 4Xal—igy say’

CE V| 77547 High Var74¥alb—ay suayl A x—7 )b
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EA4E: FTHAU ILAVE & XILINXs

_\\'U:'f./ DA jj 77_ I£

AVAR S =g Heum
i A

CORE Generator™ LU 44 —F R

~7aOHPR—k ARH]

CLK A#EVar74Xalb—vay 52T 25072570y 7 V— 28R LET,

CDI A1xVar 74Xzl —3ay F—20DY — AR LET,

CEE V% LUT ®OVary 74X o L—ar i A X —7 VERIET A AT =T VI B, 727747 High ©
oYy ZIZERLET,

4 ~10 B ZimBoy —2AA NG LET, n¥vr 777 auit, 06 BXO 05 sbH a4,
DTV AN A — R T AA 1L, CDO B 2R DL A RO CDI VU NC#Ek T 52T 1 DD UT
N F o= DT —HTEEDTL A Ne)ar 74X a2l —ar TEET,

INIT BMEEZZDOTHF A TUAVMIREL T, LUT Oy vy 77 7 av ZBETHMLERHVET, FL
W INIT I, Fx— IS8 FENS LUT IZ 32 BV FOL 7 hEHA2L T, FHEBOEEI WO TH AT ZENT
TET, 06 BELW 05 OHEIE, FrLv 32 B R INIT fEAS LUT | )\ﬁéméifﬂﬂﬁbia“ LUT ®oady
7 7 riacid, HUW INIT B2 LUT ISV 7 RENHEXIE b LE T, A% MSB (INIT[31]) 2>5JIHIZ LSB
(INIT[0]) FTY 7 FENDLERHVET,

WDFIZRT I, 06 BLOY 05 OFHFEIL. BIED INIT fHIZE SV TVET,

14.13.12.11. 10 06 f& 05 {iE
11111 INIT[31] INIT[15]
11110 INIT[30] INIT[14]
10001 INIT[17] INIT[1]
10000 INIT[16] INITLO]
01111 INIT[15] INIT[15]
01110 INIT[14] INIT[14]
00001 INIT[1] INIT[1]
00000 INIT[0] INIT[O]

72& 2 0E INIT fE72% FFFF8000 D 35A1E, ROGmEE a2 R L £7,
06 =14 F7-1% (13, 12, 11, BX T 10)
05 =13, 12, 11, BLWI0
ANEIETHPHERRIZRZRD 2 20 4 AJ) LUT ELTHEER 3 51CE, 4 E5OfmBEL 1 1IZLET, INIT[31:16]

23 06 H 7 OFERAELZ, INIT [15:0] OfEA O5 H 1 DO imERE @ HIivE T,

FERTTEELREM

Bt F—AE & T4 | EREA

INIT 16 #E# 32 By ME T _CEnm ZOZVL A NOMMEETEELET,

Virtex-6 547 31) 4K (HDL A)
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& XILINXe

VHDL 521k (/2 RA T —23Y)

WD 2 ODLBEELRNEASIT, 2 — LTy T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

-- CFGLUT5: Reconfigurable 5-input LUT
-- Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

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
I0 => I0, -- Logic data input
I1 => I1, -- Logic data input
I2 => 12, -- Logic data input
I3 => I3, -- Logic data input
I4 => I4 -- Logic data input
)i

-- End of CFGLUT5 inst instantiation
Verilog §2if ({2 XAV T—30)

// CFGLUT5: Reconfigurable 5-input LUT
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

CFGLUTS5 # (
LINIT (327h00000000) // Specify initial LUT contents
) CFGLUTS inst (
.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
.I0(10), // Logic data input
LI1(1I1), // Logic data input
L.I2(12), // Logic data input
.I3(I3), // Logic data input
.I4(14) // Logic data input
)

// End of CFGLUT5 inst instantiation

E=3 R

Virtex—6 FPGA DE#t (= —H— HARBLOT —#—1)
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EA4E: FTHAU ILAVE & XILINXe

DCIRESET

72T 47 : DCI State Machine Reset (After Configuration Has Been Completed)

DCIRESET
RST| | LOCKED

X10101

M=

TOFHAy ZUAVNT, A T4 X2l —1a %I DCl AT —h w2y AL HLET,

R—bDEREA

R—r4 A B Hae
LOCKED H F 1 DCIRESET LOCK 27 —& A H /)
RST AS 1 DCIRESET FERI#AVEY R AT

THAVDANAE

AVARE L E—gY e
HE 7 KA
CORE Generator™ 3L U\ 4% —K Nl
< 7ua@¥R—h =l

VHDL £k (/2 RA T —S3Y)
WD 2 SOXNEELE VST, 2 — LT T T4 B S ORI T E T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- DCIRESET: Digitially Controlled Impedence Reset Component
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

DCIRESETiinst : DCIRESET
port map (
LOCKED => LOCKED, -- 1l-bit output: LOCK status output

RST => RST -- 1-bit input: Active-high asynchronous reset input
)i

-- End of DCIRESET inst instantiation

Virtex-6 547 31) 4K (HDL A)
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& XILINXs EA4E: THAY ILAVE
. —" -, ~ ~
Verilog i1t ([ RE2 L T—3Y)
// DCIRESET: Digitially Controlled Impedence Reset Component
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3
DCIRESET DCIRESETiinSt (
.LOCKED (LOCKED), // 1-bit output: LOCK status output
.RST (RST) // 1-bit input: Active-high asynchronous reset input
)i
// End of DCIRESET inst instantiation
= ==
&¥ HH R ¥R
Virtex-6 FPGA D&k} (22— — HARBLONFT —#L —})
Virtex—6 473" A F (HDL )
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& XILINXs

DNA_PORT

712547 : Device DNA Data Access Port

DNA_PORT

DIN DOUT |———

READ

SHIFT

CLK

X11148

ME

DNA PORT #fiHTAHLEMA DL 7N VP ARFIIT IV EATEET, 2OV T LY RZZIET /34 AD Device DNA
F—H vk ([EA ID) N AAENET, ZOarR—x U a4 5L, DNA 5 —Z BB 7k TURNCELE
T MR E YN E T2, DNA T —4% &0 — /LA —/"—32 (P T —X DL 7K~ TURMEIZ DNA T — X &40
KT) ZEHTEET, ZOarFR—3 NI, FIZIENDEIFEEM A G T FPGA B AR — AD R IEat —Ff
IEERERETHIOIERLET, ELEET LI, ANNBIOHNZ2T X TT A1z L T<EE, Device
DNA F—X 27 72T HIZI3E T, 727547 High ® READ (E5% 1 7uvr %427V High ICL T 7R LY A
HrEu—RTE0NENRHNET, V7 LIURFER—RLIZ1%IZIE, 72747 High @ SHIFT A& A %—7 izl
T.DOUT B AR — DT —HE VAT Z LT, T2 &7y ZIZAYESECO 7 T UM CEEd, BMOT —ZH
HAHGEIL, WYYy 7% DIN AR— Mg T 5L 5T EYRDY T LY ZZ D HIZIBINTEXET, DNA F—
R— )L A — N —FHEE1E, DOUT AR —h&2E 4 DIN R —RMI#Egi L. 57 Ev O 7 M ED % TRILF — &
N7k TURESNDINNCLET, BINT —ZBNLETIER WAL, DIN A —hindE 0 ICEE T d, Bt
SIM.DNA_VALUE |34 73 a> T, DNA 7 —# L — L A% 32— a T AI0IICRETEET, T 74/Vh Tl
32l —3iay EFF /LD Device DNA F—# By hMI$T T 0 T9,

R—bDEREA

ﬂ%—l‘% H [ mE s e

S A 1 LN

DIN I . F———

DOUT 0 ) STIR——

READ AT] 1 77747 High ®ra—NK DNA, 727747 Low DFiAH
LA

S A ! 72547 High D7k A5—7 L AT

THAODARNEE

AVARR =g i1z

HEG -

CORE Generator™ 3 LU 4 —R A

~7adYR—h S

ELENET 28502 ANBLOH 2T N TT AL E£7,
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& XILINXe

AR R 1%

B T—R2E | {E T4k £ BA

SIM_DNA_VALUE 16 %% 57”h00000000 57" 100000000 HOENPLDH T BT TAIN TS LY ID fE%
0000000 ~ 0000000 FBELET,
57 h1 T

VHDL 521 (/2 RA T —23Y)

WD 2 ODOLBFELARNESIT., 2 — LT T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

-- DNA PORT: Device DNA Access Port

- Virtex-6
—-- Xilinx HDL Libraries Guide,

DNA PORT inst : DNA PORT

generic map (

SIM DNA VALUE => X"000000000000000"

)

port map (
DOUT => DOUT,
CLK => CLK,
DIN => DIN,
READ => READ,
SHIFT => SHIFT

)i

1-bit
1-bit
1-bit
1-bit
1-bit

output:

version 13.3

input: Clock input

input:
input:
input:

-- End of DNA PORT inst instantiation

Verilog 58k (A RE2 T —3Y)

// DNA_PORT: Device DNA Access Port

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

DNA PORT # (

.SIM DNA VALUE (57”7h000000000000000)

)

DNA PORT inst (
.DOUT (DOUT) ,
.CLK (CLK) ,
.DIN (DIN),
.READ (READ) ,
.SHIFT (SHIFT)

);

/7
//
//
//
//

1-bit
1-bit
1-bit
1-bit
1-bit

output: DNA output data

input: Clock input

input: User data input pin

input: Active high load DNA,

input: Active high shift enable input

version 13.3

// End of DNA PORT inst instantiation

B3 R

DNA output data

User data input pin
Active high load DNA,
Active high shift enable input

Virtex-6 FPGA D& ¥} (2 —H— TAFBLIOT —F#2—1)

-- Specifies the Pre-programmed factory ID value

active low read input

// Specifies the Pre-programmed factory ID value

active low read input

Virtex-6 4731 7K (HDL F)
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EA4E: FTHAU ILAVE & XILINXe

DSP48E1

TS5 47 : 25x18 Two s Complement Multiplier with Integrated 48-Bit, 3-Input
Adder/Subtracter/Accumulator or 2-Input Logic Unit

DSP48E1

ACIN(29:0) ACOUT(29:0) —
ALUMODE(3:0)
A(29:0)
BCIN(17:0)
B(17:0) BCOUT(17:0)
CARRYINSEL(2:0)
C(47:0)

D(24:0) CARRYOUT(3:0) |
INMODE(4:0)
OPMODE(6:0)
PCIN(47:0)
—lcarrYcasciN PCOUT(47:0) |
—CARRYIN
—CEA1
—CEA2 P(47:0) |
——{cEaD
—JCEALUMODE

——|CEB1
—ceB2 CARRYCASCOUT

—jCEC

——CECARRYIN

—CECTRL MULTSIGNOUT
——jCED

—— CEINMODE

—CEM
—CEP OVERFLOW

—CLK

—MULTSIGNIN

—RSTA PATTERNBDETECT
— RSTALLCARRYIN

——RSTALUMODE

——|RsTB
—]RrsTC PATTERNDETECT

—RSTCTRL

——RSTD

— RSTINMODE UNDERFLOW
—RSTM

——RSTP

X11149

M=

ZOTF WAL L ANE, Virtex®—6 IZG FNALEMENEWEZHEON—RIP 7uy s T, %<® DSP 7 /LT X
ATRONA/ N CEERHBEWEPERTEFET, 207 oy Tl BE A FiENERLE ), BE, &
fE. U7 b, WAL, BRI O — R SN EITTEES,

Virtex-6 547 31) 4K (HDL A)
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& XILINXs

AR— D 5t 5

R—t% i 8 HBE
Al29:0] A 30 FHEI/BIEMES~D 25 B b T —F AN E3mE R/ vy s
a=vk (LU) ~® 30 £k MSB & —#% A}
ACIN[29:0] A 30 R—r A DHAr—RAIIT, BAFr—REHFIN TS EALD DSP
ATAAD ACOUT 12t LET, FEH LW AIL, R—F &7
_C¥ulcLET,
ACOUTI[29:0] Hi 77 30 AR—b A DHAFr—RH T, DA —REEFIN TS FALD DSP A
FAAD ACIN IZ#ERELE T, LW AR LET,
ALUMODEI3:0] AT 4 MEBIOEEEZE Y Y7 2=vh (LU) 7707 ar 3R
T 5 AT TT,
B[17:0] ATJ 18 FHIZA~D 18 By T—X AN FRITMEL/ 0 yr 2= (LU)
~D 18 v LSB T —4% AN
BCIN[17:0] A7 18 R—hk B OB ARr—K AT T WA —REEHESN TS BT DSP
AZAAD BCOUT 128 LET, HALRWEAIT, R—h T
_RC¥rlZLET,
BCOUT[17:0] Hi 7 18 R—F B OARr—RH T, WA —FEHESI WD AL DSP A
FAA O BCIN (IZHHLET, HEHLRWG AT RERICLET,
C[47:0] A 48 MBS/ a7 2=k (LU) ~® 48 v h F—Z A HBIW (F
7203) &=
CARRYCASCIN AH 1 7 DSP AGAZMED A —R FxU— AT
CARRYCASCOUT H 1 TAL DSP AFAZ~D AT —R FxU—H 7
CARRYIN AF 1 MBEE/ oYy r 2=yhk (LU) ~OIEF vV — A
CARRYINSEL[2:0] V| 3 DSP ATZAAZA~DF ¥ — A J1/— A% FINLET,
CARRYOUTI[3:0] H 7 4 TEEALE NE ., BERE) OXv)—HN1E 5,
USE_SIMD %% FOUR12 M4 . CARRYOUT 13 A f 4/ a5/
nYyr a=yh (LU) ZNENNED 12 B hOFy)—H 1%
BLET,
USE_SIMD 7% TWO24 ™334 . CARRYOUT 1T B f8s/ INE #Z
Fnb0 24 Evox X U—H 1EFELET,
USE_SIMD 7% ONE48 D34 . CARRYOUT | R8s/ & s/ v
V7 a=yh (LU) HhoDOME—DFF XD —H T TY,
CEAD AT] 1 BEINESE ) AD AT I VIOREDT V547 High Dray
AF—TINTT, FEHLRNVEEE ADREG=1 OB & T imEEEZ 1
2. ADREG=0 O A mmBEE 0 \CLET,
CEALUMODE AAH 1 ALUMODE A fjL 2% (ALUMODEREG=1) ®7 7517 High ®Z
by AX—7NVTE, FHLARAWSEAITHEEL 1 ICLET,
CEALl AN 1 AR—F LI RAZ (AREG=2) DT V7747 High /vy A 3x—T v
T, HHLRWEAL AREG=2 DA ITREMEE 112, AREG=0 F7-
11 OBAITHEMEL 0 ICLET, 2 DOV RE &M AT 55613,
ZOLUREN 1 BERIZRVET, XA FIvr AB 77 AR HIN
TWAES . ZDrayy Ax—7 % INMODE=1 I[ci# fHSnE 7,
CEA2 AS 1 AR—KNVLIREZDT 7547 High Drayr Ax—7 /LT, HRALA

WIEA L AREG=2 DA ITFFEL 112, AREG=0 721X 1 DEA/IX
EAPMER 0 IZLET, 2 DDLU AZ BT A58, ZOL TR
AN 2 BEHIZRDET, LYREBMEHAEINTWAEEA (AREG=1),
CEA2 oyl A3 —T )9,

Virtex-6 4731 7K (HDL F)
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& XILINXs

R—k4%

73 1A

B

HaE

CEBI1

AT

B R—h 2% (BREG=2) DT 7547 High Dy £ %—7 )L
T, FALRWEA L BREG=2 0% & 13 imEESL 1 12, BREG=0 7=
11 OBEITHIEE 0 ICLET, 2 DLV RFEHE T 551,
ZOVIREN T EBERIZRVET, ¥4Iy AB 77 8ABEHSN
TWAHEE., Znruyy fx—7 L% INMODE=1 [ A& £,

CEB2

AJ)

BAR—NLIRZDT 7547 High Dray 7 A 3x—7 LT, HHALAR
WAL BREG=2 D& FE% 1 12, BREG=0 £7/21% 1 DA
WEEAE 0 ICLET, 2 DOV AX R THE AT, ZOL VR
A2 B BICRVES, LYREZMERENTWAEE (BREG=1),
CEB2 23/nmvy ) A3 —T )T,

CEC

A

C R—h LI AH (CREG=1) ®7 7T 47 High ®Dr/uavy s £ x—7 )L
T, LW A ITHREEL 1 ICLET,

CECARRYIN

AT

F¥U— AL A% (CARRYINREG=1) DT 7717 High ®rmay 2 A
F—=TNTC, FHLZWEGAITmEESY L ICLET,

CECTRL

AJ)

OPMODE 33X U CARRYINSEL L' A¥ DT 77 47 High D/ A
F—=T7 VT, ALV A FmEEE 1ICLET,

CED

AT

D R—h LY A% (DREG=1) ®T7 7747 High Dr/vavy fx—7 )b
T, ALV S ITHEELZ 1 ICLET,

CEINMODE

AT

INMODE A JjL 24 (INMODEREG=1) ®7 7517 High ® /a2
AF—T VT, FHLRWEAITmEMEE 1 ICLET,

CEM

AT

FHOL Y AZ (MREG=1) DT 7747 High DZ/vavy £ 3x—T L C,
AL WEA I EEZ 1 ICLET,

CEP

AT

AR —k L 2% (PREG=1) DT 7T 47 High /oy A x—7 )b
T, EALLRWE S ITEMES 1 1LET,

CLK

AJ)

DSP AT A AD 7 ay 7 A F]

D[24:0]

AJ)

BIEMEZ~D 25 B b F—F A, FIEEEIZ~D AT

INMODE[4:0]

AJ)

ALUMODE 3 X8 OPMODE & 4248 FH 35 DSP 25 A A0 [ E AL B
ZIRIR T HHIE A ST, INMODE 13 B35 2ot (FiEinEass 4
T0) OFICHAEEBLO T my s OBERES HIELET,

MULTSIGNIN

AT

HA —RENTZ EL DSP AT A ZANSDRE IG5 A1, 48 B
825 H DB IG AN AR/ B AR MACC) O OFF =4k
EDT-HIZERALET, MULTSIGNOUT H e iz sk L £,

MULTSIGNOUT

i

HA—REIT AL DSP ATAA~DITRELLG 2 H ), 48 € e
825 H DB G AT INE AR/ B MACC) O OFF 54k
EDODIZHEHALET, MULTISIGNIN A HEACO BB LET,

OPMODE[6:0]

AT

ALUMODE 3 XY INMODE &3&124#i 3% DSP AT A A0 j# B ALEE
IR T DHIEE A ST,

OVERFLOW

i

B — R MBS H PREG=1L O bXC, IR/ BTt —
N—Tu—&H+257 27547 High ®HJ1T9,

P[47:0]

i

TIA~) T—=5 )

PATTERNBDETECT

aap)

T UT 47 High O 3% — T, MASK @ CHRELZERT T
PATTERN D EsL7-fEE P OEN—E L7 =12 High (2720 £,
FERIIPLEFAICI/uYs A7V THAASNET,

PATTERNDETECT

)

T 7T 47 High /)% — T, MASK J&MECIHRELZ&EHT T
PATTERN Dz L72fiEd P OEN — L 7-& &2 High (12720 %9,
ERIL P ERICZay s YAV CTHDENET,

114

Virtex-6 54731 A4 F (HDL A)

http://japan.xilinx.com UG623 (v13.3) 2011 &£ 10 A 26 H




& XILINXs

R—r4& A B HEBE
PCIN[47:0] AT 48 R—brP OAAFr—R AT, BAr—REEHR I TCND _EALD DSP
ATGAAD PCOUT (Z#f L E T, EALRWEGEAIE, R—1%7
_RC¥rlcLET,
PCOUTI[47:0] H 77 48 R—KFP OHAr—FNH 1T, WA —REEFRESNTWD FALO DSP A
FAAD PCIN IZHEELET, A LW AT REERIZLET,
RSTA AT 1 A R—F LA (AREG=1 £721% 2) DT 77 47 High ® RV~
T, HEHLRWGS ITGmEEZ 0 IcLET,
RSTALLCARRYIN A 1 2% ¥ — AL A% (CARRYINREG=1) D7 77 17 High DIFIHY
Ty T, FEHLARWESITmEEEL 0 IZLET,
RSTALUMODE A 1 ALUMODE L 2% (ALUMODEREG=1) ®7 77 ¢~ High ®[&#1V
Ty hC, FEHLARWEAITmEMELZ 0 IZLET,
RSTB Ah 1 B AN—h L% (BREG=1 %7213 2) D777 47 High ORIV~ b
T, HHLAWESITGmEMEE 0 IcLET,
RSTC AT 1 C R—hk LY 2% (CREG=1 %721 2) ®T7 75 47 High ORI &k
T, HALWEASITRmEEE 0 lIcLET,
RSTCTRL A7J 1 OPMODE % £ Ot CARRYINSEL L ¥ 2% (OPMODEREG=1 3L
CARRYINSELREG=1) ®7 774~ High ®R#V T, HEHLAR
WA IR B 0 1L,
RSTD A3 1 D R—hk L2224 (DREG=1) DT 77 47 High ORIV YT, A
LAWIGE T GREREE 0 I2LET,
RSTINMODE A 1 INMODE L 2% (INMODEREG=1) ®7 75 ¢~ High D&MVt~
T, FEALLRWE A ITREMES 0 ICLET,
RSTM A 1 FHIBL U AF (MREG=1) ®7 27T 47 High ®RHIVEv T, HHL
TRVIG AT BMESL 0 ICLET,
RSTP A7 1 L 2% (PREG=1) ©7 2747 High DRV T, AL
WIS A ITEmEREZ 0 ICLET,
UNDERFLOW H D 1 PRE— R ERME FH &4 PREG=1 D EX(C, MBS/ BT L4 —
Tu—%MH 957 7747 High OH T,
THAUDANFE
AVAR Y T—gy T
HE HELE
CORE Generator™ BL N7 4 —F ANH]
~7adPR—hk Gl
ERAT L E M
B T—4E | B TI4Ib B
A_INPUT Seepg« | “DIRECT”. “DIRECT” A F£7213 ACIN OWFNnEEIRLET,
“CASCADE”
ACASCREG R 1,0.2 1 AREG EMEMABEDETHEAL, A WA —F
ACOUT @ A ANV 2B D AEFEELET,
AREG DELL FIZTAHLERHVET,
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B T—45E | {E TIAILE 5 BA
ADREG R 1.0 1 BTN S (AD) SATTAY LI RZD
155 %@?Rbié“ AD AT A VU REE
EHTHET LICRELET,
ALUMODEREG HEH 1,0 1 ALUMODE A ZL PRI T HEE1T
LIZRELET,
AREG LT 1.0.2 1 AANTTORLTITA DBEFERELET,
AUTORESET. Bl “NO_RESET”, “NO_RESET” INE— AR DD Iy 7 A 7T
PATDET «gggg%é?l{ ) RT3 A DSP ATAAD R LY AK (B
MATCL® EEFIH T B — ) HRDIBY S FAI LT
HEIcY v L Ed, RESETMATCH BL
RESET NOT MATCH & E T, /F—r N —
Lize&, FR3 2 — o BNHREOY A7V T—
FHLRWPBETIOV A7V TiE—FHL Wizl
DSP AFA AT P LI REZRD IOy HA7
JTHBIMIC)EY N D REDERELET,
B_INPUT prgsll “DIRECT”. “DIRECT” B F£721% BCIN DWW RILET,
“CASCADE”
BCASCREG R 1,0.2 1 BREG BEME:EMHAEDHETHEAL, B IR —FK
BCOUT @ B AL 22 DA ELET,
72721, BREG OELL FICT 20 ERHVET,
BREG B 1.0.2 1 B ANDONRAT I DEFERELET,
CARRYINREG LS 1.0 1 CARRYIN A1 &L AZ TN T H5EE1T 1
Lnxﬁbij—
CARRYINSELREG HRH 1.0 1 CARRYINSEL AN &L PAZ KM T D5 61T
LICRRELET,
CREG P H 1.0 1 CANDONRATITAL DEEERTELET,
DREG HH 1.0 1 D ANDORATFTAL DB ERELET,
INMODEREG B 1.0 1 INMODE AN &LV AZ KT 112
WELET,
MASK 16 HHk 48’ h000000 48’ h3fif NE— RTINS~ AT EREL
000000 ~ iitiitig e I
48 hifATRTr
MREG I 1.0 1 FRIBES M) AT T LIORZOFER%E
BIRLET, HHTLEAE L ICRELET,
OPMODEREG LSy 1.0 1 OPMODE AH %L VAZITKEMNT D551
ICHRELET,
PATTERN 16 #%% 48’ h0000000 R NG 4=: NE— g CHEH SN Y — U ZIRE
00000 ~ LET,
48 hifAHRT
PREG UiS g 1.0 1 P &L DAZITKEMNT DEAIE 1 ITEREL

F9, LURXENTH DI, CARRYOUT
CARRYCASCOUT ., MULTSIGNOUT .
PATTERNB_DETECT. PATTERN_DETECT,
PCOUT W& ENET,
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& XILINXs FA4E . FHALY ILAVE

B T—45% | & T4k 5 BA

SEL_MASK pas=l “MASK”, ”C”, “MASK” NE =R TSNS~ AR ELE
“ROUNDING_ T, C BEUMASK [T/37 — 1 HH 25 TR UE
MODE1”, MIZERHSNDETT (WY& — A ——7
“ROUNDING. o—f 72 E), ROUNDING_MODEL (C /X —
MODE2” 1 DEIZY 71 BXET ROUNDING_MODE2 (C

IN—= 2 DT TN) 1T, AT ar TLUAA
AT C AR—MIIESE | BB~ AT &38R
LET, ZNHDOHIHE—RIL, Virtex—-6 FPGA
DSP48E1 71y a—H— HARIZHDHIH TN
H— N H PR L C DSP A5 A XA TOIL
HOMEBER AL T VAT DDA LET,

SEL_PATTERN el “PATTERN”, “C” “PATTERN” NE— g THE S Y — U EIRE
LET,
USE_DPORT 7= FALSE. TRUE FALSE BB S IO D R — o> fd 25847
R LET,
USE_MULT paci| “MULTIPLY” . “MULTIPLY” RFHEIOMMA T ELERIRLE T, NONE [Z5%
“DYNAMIC”, ETDHEMEZR/mYy s 2=y D B ZfE H
“NONE” THEXTE A TEET, DYNAMIC 1%,

Z—F—H A%B & AB 24 A F I 72810 %
TWT. 2D 2 DDO/NRADT —ANr— A Z A
VRS TAIERME THDLIIEERLET,

USE_PATTERN_ el “NO_PATDET”, “NO_PATDET” | PATDET ##&E T D& ¥ — NI
DETECT “PATDET” L—yary EFVEBLOAY—R 77V TH
MR ET,
USE_SIMD s “ONE48” “ONE48” SIMD (Single Instruction Multiple Data) JI % &5/
“FOUR12”, ayyy 2=y hOMEH T IEERIRLET, 48
“TwWO24” Eyvtouyys a=yh 1, 24 Evboudy

7 2=y 2 fll, ¥FziX 12 EvboOrY w7 2
=M 4 ENRLEINLET, 12EYbOBRY Y
2=vh 4 lTHEH, AUMERETINDIIEI
HEELKEEW, 2F), T _XCoryYys =
=y MO FI TR N R YA 7V THEITS
NEF, 2SI, HEEOLEN DT
TV —a AT 48 By koD N B S A /N
OMAELRIZHyEITEET, SIMD i, Ik, 2
T AR S OB IR OB i
BT EBLEE A,

VHDL 88k (/2 RAV T —3Y)
WD 2 ODOILXNBNIFELRWIEEIT, a— LT T4 T4 B 5 ORNZEL O£,

Library UNISIM;

use UNISIM.vcomponents.all;

-- DSP48El: 48-bit Multi-Functional Arithmetic Block
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

DSP48E1l inst : DSP48El
generic map (
-- Feature Control Attributes: Data Path Selection

A _INPUT => "DIRECT", -- Selects A input source, "DIRECT" (A port) or "CASCADE" (ACIN port)
B INPUT => "DIRECT", -- Selects B input source, "DIRECT" (B port) or "CASCADE" (BCIN port)
USE_DPORT => FALSE, -- Select D port usage (TRUE or FALSE)

USE MULT => "MULTIPLY", -- Select multiplier usage ("MULTIPLY", "DYNAMIC", or "NONE")

-- Pattern Detector Attributes: Pattern Detection Configuration

AUTORESET PATDET => "NO RESET", -— "NO_RESET", "RESET MATCH", "RESET NOT MATCH"

Virtex—=6 547 351) 5i/4F (HDL )
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BAR: THAY ILAVE & XILINX,
MASK => X"3fffffffffff", -- 48-bit mask value for pattern detect (l=ignore)
PATTERN => X"000000000000", -- 48-bit pattern match for pattern detect
SEL_MASK => "MASK", -- "C", "MASK", "ROUNDING MODEL1", "ROUNDING MODE2"
SEL PATTERN => "PATTERN", -- Select pattern value ("PATTERN" or "C")
USE_PATTERN DETECT => "NO_PATDET", -- Enable pattern detect ("PATDET" or "NO_PATDET")
-- Register Control Attributes: Pipeline Register Configuration
ACASCREG => 1, -- Number of pipeline stages between A/ACIN and ACOUT (0, 1 or 2)
ADREG => 1, -- Number of pipeline stages for pre-adder (0 or 1)
ALUMODEREG => 1, —-- Number of pipeline stages for ALUMODE (0 or 1)
AREG => 1, —-- Number of pipeline stages for A (0, 1 or 2)
BCASCREG => 1, -- Number of pipeline stages between B/BCIN and BCOUT (0, 1 or 2)
BREG => 1, -- Number of pipeline stages for B (0, 1 or 2)
CARRYINREG => 1, —-- Number of pipeline stages for CARRYIN (0 or 1)
CARRYINSELREG => 1, -- Number of pipeline stages for CARRYINSEL (0 or 1)
CREG => 1, -- Number of pipeline stages for C (0 or 1)
DREG => 1, -- Number of pipeline stages for D (0 or 1)
INMODEREG => 1, -- Number of pipeline stages for INMODE (0 or 1)
MREG => 1, —- Number of multiplier pipeline stages (0 or 1)
OPMODEREG => 1, —-- Number of pipeline stages for OPMODE (0 or 1)
PREG => 1, —-- Number of pipeline stages for P (0 or 1)
USE_SIMD => "ONE48" -- SIMD selection ("ONE48", "TWO24", "FOUR12")

)

port map (
-- Cascade: 30-bit (each) output: Cascade Ports
ACOUT => ACOUT, -- 30-bit output: A port cascade output
BCOUT => BCOUT, -- 18-bit output: B port cascade output
CARRYCASCOUT => CARRYCASCOUT, -- 1-bit output: Cascade carry output
MULTSIGNOUT => MULTSIGNOUT, -- 1l-bit output: Multiplier sign cascade output
PCOUT => PCOUT, -- 48-bit output: Cascade output
-- Control: 1l-bit (each) output: Control Inputs/Status Bits
OVERFLOW => OVERFLOW, -- 1-bit output: Overflow in add/acc output
PATTERNBDETECT => PATTERNBDETECT, -- 1l-bit output: Pattern bar detect output
PATTERNDETECT => PATTERNDETECT, -- 1-bit output: Pattern detect output
UNDERFLOW => UNDERFLOW, -- 1-bit output: Underflow in add/acc output
-- Data: 4-bit (each) output: Data Ports
CARRYOUT => CARRYOUT, -- 4-bit output: Carry output
P => P, -- 48-bit output: Primary data output
-- Cascade: 30-bit (each) input: Cascade Ports
ACIN => ACIN, -- 30-bit input: A cascade data input
BCIN => BCIN, -- 18-bit input: B cascade input
CARRYCASCIN => CARRYCASCIN, -- 1l-bit input: Cascade carry input
MULTSIGNIN => MULTSIGNIN, -- 1-bit input: Multiplier sign input
PCIN => PCIN, -- 48-bit input: P cascade input
-— Control: 4-bit (each) input: Control Inputs/Status Bits
ALUMODE => ALUMODE, -- 4-bit input: ALU control input
CARRYINSEL => CARRYINSEL, -- 3-bit input: Carry select input
CEINMODE => CEINMODE, -- 1-bit input: Clock enable input for INMODEREG
CLK => CIK, -- 1-bit input: Clock input
INMODE => INMODE, -- 5-bit input: INMODE control input
OPMODE => OPMODE, -- 7-bit input: Operation mode input
RSTINMODE => RSTINMODE, -- 1-bit input: Reset input for INMODEREG
-- Data: 30-bit (each) input: Data Ports
A => A, -- 30-bit input: A data input
B => B, -- 18-bit input: B data input
c =>C, -- 48-bit input: C data input
CARRYIN => CARRYIN, -- 1l-bit input: Carry input signal
D => D, -- 25-bit input: D data input
-- Reset/Clock Enable: 1-bit (each) input: Reset/Clock Enable Inputs
CEA1 => CEA1l, -- 1-bit input: Clock enable input for 1lst stage AREG
CEA2 => CEAZ2, -- 1l-bit input: Clock enable input for 2nd stage AREG
CEAD => CEAD, -- 1-bit input: Clock enable input for ADREG
CEALUMODE => CEALUMODE, -- 1-bit input: Clock enable input for ALUMODERE
CEB1 => CEBI1, -- 1-bit input: Clock enable input for 1lst stage BREG
CEB2 => CEB2, -- 1-bit input: Clock enable input for 2nd stage BREG
CEC => CEC, -- 1-bit input: Clock enable input for CREG
CECARRYIN => CECARRYIN, -- 1-bit input: Clock enable input for CARRYINREG
CECTRL => CECTRL, -- 1-bit input: Clock enable input for OPMODEREG and CARRYINSELREG
CED => CED, -- 1-bit input: Clock enable input for DREG
CEM => CEM, -- 1-bit input: Clock enable input for MREG
CEP => CEP, -- 1-bit input: Clock enable input for PREG
RSTA => RSTA, -- 1l-bit input: Reset input for AREG
RSTALLCARRYIN => RSTALLCARRYIN, -- 1-bit input: Reset input for CARRYINREG
RSTALUMODE => RSTALUMODE, -- 1l-bit input: Reset input for ALUMODEREG
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RSTB => RSTB,
RSTC => RSTC,
RSTCTRL => RSTCTRL,
RSTD => RSTD,
RSTM => RSTM,
RSTP => RSTP

)i

-- 1l-bit input: Reset input for BREG
-- 1-bit input: Reset input for CREG

-- 1l-bit input: Reset input for OPMODEREG and CARRYINSELREG

-- 1-bit input: Reset input for DREG and ADREG
-- 1l-bit input: Reset input for MREG
-- 1-bit input: Reset input for PREG

-- End of DSP48El inst instantiation

Verilog 81k (A RAV T —3Y)

// DSP48El: 48-bit Multi-Functional Arithmetic Block

// Virtex-6

// Xilinx HDL Libraries Guide, version 13.3

DSP48E1 # (

// Feature Control Attributes: Data Path Selection

.A INPUT ("DIRECT"),

.B INPUT ("DIRECT"),

.USE_DPORT ("FALSE") ,

.USE_MULT ("MULTIPLY"),

// Pattern Detector Attributes:
.AUTORESET PATDET ("NO_RESET"),
MASK (48" h3fffffffffff),
.PATTERN (48"h000000000000) ,
.SEL_MASK ("MASK") ,

.SEL PATTERN ("PATTERN"),

.USE_PATTERN_ DETECT ("NO_PATDET"),

// Register Control Attributes:
.ACASCREG(1),
.ADREG (1),
.ALUMODEREG (1),
.AREG (1),
.BCASCREG (1),
.BREG (1),
.CARRYINREG (1),
.CARRYINSELREG (1),
.CREG (1),
.DREG (1),
. INMODEREG (1) ,
.MREG (1),
.OPMODEREG (1) ,
.PREG (1),
.USE_SIMD ("ONE48")

)

DSP48El inst (

// Selects A input source, "DIRECT" (A port) or "CASCADE"
// Selects B input source, "DIRECT" (B port) or "CASCADE"
// Select D port usage (TRUE or FALSE)

(ACIN port)
(BCIN port)

// Select multiplier usage ("MULTIPLY", "DYNAMIC", or "NONE")

Pattern Detection Configuration
// "NO RESET", "RESET MATCH", "RESET NOT MATCH"
// 48-bit mask value for pattern detect (l=ignore)
// 48-bit pattern match for pattern detect
// "C", "MASK", "ROUNDING MODE1", "ROUNDING MODE2"
// Select pattern value ("PATTERN" or "C")
// Enable pattern detect ("PATDET" or "NO_PATDET")
Pipeline Register Configuration
// Number of pipeline stages between A/ACIN and ACOUT (O,
// Number of pipeline stages for pre-adder (0 or 1)
// Number of pipeline stages for ALUMODE (0 or 1)
// Number of pipeline stages for A (0, 1 or 2)
// Number of pipeline stages between B/BCIN and BCOUT (O,
// Number of pipeline stages for B (0, 1 or 2)
// Number of pipeline stages for CARRYIN (0 or 1)
// Number of pipeline stages for CARRYINSEL (0 or 1)
// Number of pipeline stages for C (0 or 1)
// Number of pipeline stages for D (0 or 1)
// Number of pipeline stages for INMODE (0 or 1)
// Number of multiplier pipeline stages (0 or 1)
// Number of pipeline stages for OPMODE (0 or 1)
// Number of pipeline stages for P (0 or 1)
// SIMD selection ("ONE48", "TWO24", "FOUR12")

// Cascade: 30-bit (each) output: Cascade Ports

.ACOUT (ACOUT) ,

.BCOUT (BCOUT) ,

.CARRYCASCOUT (CARRYCASCOUT) ,
.MULTSIGNOUT (MULTSIGNOUT) ,
.PCOUT (PCOUT) ,

// Control: 1-bit (each) output:
.OVERFLOW (OVERFLOW) ,
.PATTERNBDETECT (PATTERNBDETECT) ,
.PATTERNDETECT (PATTERNDETECT) ,
.UNDERFLOW (UNDERFLOW) ,

// 30-bit output: A port cascade output

// 18-bit output: B port cascade output

// 1-bit output: Cascade carry output

// 1-bit output: Multiplier sign cascade output
// 48-bit output: Cascade output

Control Inputs/Status Bits

// 1-bit output: Overflow in add/acc output

// 1-bit output: Pattern bar detect output

// 1l-bit output: Pattern detect output

// 1-bit output: Underflow in add/acc output

// Data: 4-bit (each) output: Data Ports

.CARRYOUT (CARRYOUT) ,

.P(P),

// Cascade: 30-bit (each) input:
.ACIN (ACIN),

.BCIN(BCIN),

.CARRYCASCIN (CARRYCASCIN) ,
.MULTSIGNIN (MULTSIGNIN),
.PCIN(PCIN),

// 4-bit output: Carry output

// 48-bit output: Primary data output
Cascade Ports

// 30-bit input: A cascade data input
// 18-bit input: B cascade input

// 1-bit input: Cascade carry input
// 1-bit input: Multiplier sign input
// 48-bit input: P cascade input

// Control: 4-bit (each) input: Control Inputs/Status Bits

.ALUMODE (ALUMODE) ,
.CARRYINSEL (CARRYINSEL),
.CEINMODE (CEINMODE) ,

// 4-bit input: ALU control input
// 3-bit input: Carry select input
// 1-bit input: Clock enable input for INMODEREG

1 or 2)

1 or 2)

Virtex-6 4731 7K (HDL F)
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.CLK (CLK) , // 1-bit input: Clock input

. INMODE (INMODE) , // 5-bit input: INMODE control input

.OPMODE (OPMODE) , // 7-bit input: Operation mode input

.RSTINMODE (RSTINMODE) , // 1-bit input: Reset input for INMODEREG

// Data: 30-bit (each) input: Data Ports

A (D), // 30-bit input: A data input

B(B), // 18-bit input: B data input

.C(C), // 48-bit input: C data input

.CARRYIN (CARRYIN), // 1l-bit input: Carry input signal

.D(D), // 25-bit input: D data input

// Reset/Clock Enable: 1-bit (each) input: Reset/Clock Enable Inputs

.CEA1 (CEAL), // 1-bit input: Clock enable input for 1lst stage AREG
.CEA2 (CEA2), // 1-bit input: Clock enable input for 2nd stage AREG
.CEAD (CEAD) , // 1-bit input: Clock enable input for ADREG
.CEALUMODE (CEALUMODE) , // 1-bit input: Clock enable input for ALUMODERE
.CEB1 (CER1), // 1l-bit input: Clock enable input for 1lst stage BREG
.CEB2 (CEB2), // 1-bit input: Clock enable input for 2nd stage BREG
.CEC (CEC), // 1-bit input: Clock enable input for CREG
.CECARRYIN (CECARRYIN), // 1-bit input: Clock enable input for CARRYINREG
.CECTRL (CECTRL) , // 1-bit input: Clock enable input for OPMODEREG and CARRYINSELREG
.CED(CED), // 1-bit input: Clock enable input for DREG

.CEM (CEM) , // 1-bit input: Clock enable input for MREG

.CEP (CEP), // 1-bit input: Clock enable input for PREG

.RSTA (RSTA) , // 1-bit input: Reset input for AREG

.RSTALLCARRYIN (RSTALLCARRYIN), // 1-bit input: Reset input for CARRYINREG
.RSTALUMODE (RSTALUMODE) , // 1l-bit input: Reset input for ALUMODEREG

.RSTB (RSTR) , // 1l-bit input: Reset input for BREG

.RSTC (RSTC) , // 1-bit input: Reset input for CREG

.RSTCTRL (RSTCTRL) , // 1-bit input: Reset input for OPMODEREG and CARRYINSELREG
.RSTD (RSTD) , // 1-bit input: Reset input for DREG and ADREG

.RSTM (RSTM) , // 1l-bit input: Reset input for MREG

.RSTP (RSTP) // 1-bit input: Reset input for PREG

)i

// End of DSP48El_inst instantiation

EER N 2

Virtex—6 FPGA D& B (2 —HF— HARB LT —ZT—h)

Virtex-6 547 31) 4K (HDL A)
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& XILINXs FA4E: THAY ILAVE

EFUSE_USR

)25 47 : 32-bit non—volatile design ID
EFUSE_USR

EFUSEUSR(31:0) P

X11150

ME

FHANEHADOE S (KT FANCBERE L2 ID 728) &M Al HE72 32 O R B b= — X2 JTAG 2/ LT
77 ALET,

R—b @ ERBA
R—h% 771 g Hae
EFUSEUSR[31:0] H 7 32 22— —Eba—X LIUAXDOHE

THAUDANAFE

AVARB v E—ay e

i )
CORE Generator™ 3L U\ 4% —K Nl
< 7aDYR— ]

ARG IR 1%

B F—A%1 [l T4k sRER
SIM_EFUSE_VALUE 16 % 32" 100000000 ~ 32" h00000000 YRal—varCERENS 32 Evh
32" hiffe DRFEIFM:T VA 1D OfE

VHDL 821 (/> RAI T —23Y)
KD 2 ODLNIEIELR WSS, 28— LTy T4 T4 B S ORI E1,

Library UNISIM;

use UNISIM.vcomponents.all;

-- EFUSE USR: 32-bit non-volatile design ID
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

EFUSE_USR_inst : EFUSE_USR
generic map (

SIM EFUSE VALUE => X"00000000" -- Value of the 32-bit non-volatile design ID used in simulation
)
port map (

EFUSEUSR => EFUSEUSR -- 32-bit output: User E-Fuse register value output

)i

-- End of EFUSE USR_inst instantiation

Virtex—=6 547 351) 5i/4F (HDL )
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Verilog i1t ([ RE2 L T—3Y)

// EFUSE_USR: 32-bit non-volatile design ID
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

EFUSE_USR #(
.SIM EFUSE VALUE (32'h00000000) // Value of the 32-bit non-volatile design ID used in simulation

)
EFUSE_USR inst (

.EFUSEUSR (EFUSEUSR) // 32-bit output: User E-Fuse register value output
)i

// End of EFUSE USR inst instantiation

EER AR

Virtex—6 FPGA OB (2 —F— HARBLOTF —#L—F)
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& XILINXs

Z1)2=5 47 : D Flip—Flop with Clock Enable and Asynchronous Clear

FDCE
=

CDOTFHAL TV AVNE, Zuvl A3 =T IVEIRMIVT RNHHE—~D D AT 7T 7y T4, savs A
F—7 )V (CE) /8 High, FERIZVU7T (CLR) 2% Low DGE . 7w (C) W Low M5 High IZ8IV DL LT —H
AS (D) DENRF—2H 5 (Q 125N FET . CLR 28 High 127228 1D+ XToOAFITEHRS N, B Q) @
flE2S Low 12Uy &N ET, CE 2% Low DA, 7y /&I EHEINET,

BHEMETHE, 207 )7 7oy AIIERIICZY T EN, HIIH Low 12720 F 3, FPGA Tid, 7 r—/ 3L ®oh/
Utvh (GSR) &7 7T 471058, BIFE AFORELZY 2L — a0 T&EET, GSRDOF 74V MIT 7517 High
T 23, STARTUP_architecture 3> RV D GSR A JJDRIIA L N—Z—%ZBINTHET 7T 47 Low IZTEET,

mEX

AR H 5
CLR CE D C Q

1 X X X 0

0 0 X X el
0 1 D 1 D
THAVDANEZE

AVAR L T—gy Ay

Hewm et

CORE Generator™ BL U7 4% —K gl

~7ua@¥R—h Nl

FEARRELTREM

k3 T—45E & TI4ILE &5 BA

INIT 2 ¥ 0, 0 g 74X alb—argo Q HoWIEZIEE,

Virtex-6 4731 7K (HDL F)
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VHDL 521k (/2 RA T —23Y)

WD 2 ODLBEELRNEASIT, 2 — LTy T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

-- FDCE: Single Data Rate D Flip-Flop with Asynchronous Clear and
-= Clock Enable

-= Virtex-6

—-- Xilinx HDL Libraries Guide,

FDCE_inst : FDCE
generic map (
INIT => '0") --

port map (
Q =>0Q, -
c => C, -=
CE => CE, --
CLR => CLR, -=
D =>D -=

)i

(posedge clk).

version 13.3

Initial value of register (’0’ or "1’

Data

output

Clock input
Clock enable input

Asynchronous clear input

Data input

-- End of FDCE inst instantiation

Verilog 881k (A2 RAT T —3Y)

// FDCE: Single Data Rate D Flip-Flop with Asynchronous Clear and
// Clock Enable

// Virtex-6

// Xilinx HDL Libraries Guide,

FDCE # (
JINIT(1700) //

) FDCE_inst (
.Q(Q), //
.Cc(C), //
.CE(CE), //
.CLR(CLR), //
.D(D) //

);

Initial value of register

1-bit
1-bit
1-bit
1-bit
1-bit

(posedge clk).

Data output
Clock input
Clock enable input

version 13.3

(1’0 or 1'bl)

Asynchronous clear input

Data input

// End of FDCE inst instantiation

s IR

Virtex—-6 FPCA O&# (2 —V'— HARBLOT —%2 —h)
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& XILINX

FDPE

71)25 47 : D Flip—Flop with Clock Enable and Asynchronous Preset

PRE

)

m

FDPE

5

ME

X3721

ZOTHA L AVNE, T —% D), /ey A3 —T )V (CE), FERB 7Vt (PRE) D& AT1ET —H 77 (Q)
NHLE—D D 7Yy 77y C7, FEB O PRE 23 High I2725& 13O FT XTOANIFEHIIL, Q H N
High |2ty h&#vE 9, PRE 2% Low, CE 2% High ®&;& . 717 (C) 2% Low 226 High IZHIV D HEEIZ D AJ1D
ER7Vy T 7ayFica—RENET, CE N Low DA, Z7ay /BB ITERSNET,

FPGA TlX. BEAEMETHE, 777y 13RIV oS, HA128 High 127204, 7n— 31 vob/
Uty (GSR) &7 774 70T 5E BIREAFORELS 2L — a0 TEET, GSRDF 74V NMIT 27517 High
T4 M. STARTUP_architecture 3> RV D GSR ASIDRINIIA L N—F—%BMNTHET 7747 Low ICTEET,

MIER

A7 Hi 7
PRE CE D C Q

1 X X X 1

0 0 X X ZEib7eL
0 1 D 1 D
FHELLDANT %

A UAR Y T a T

e st

CORE Generator™ BX U 4% —K NG

~7uadH%R—h NGl

ERARELE &

B T—45E e TIA4ILE i ER

INTT 2 X 0. 1 2L TR AL —Ta %D Q HADYIHEZE R E,
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& XILINXe

VHDL 521k (/2 RA T —23Y)

WD 2 ODLBEELRNEASIT, 2 — LTy T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

-— FDPE: Single Data Rate D Flip-Flop with Asynchronous Preset and

-= Clock Ena
-= Virtex-6

—-- Xilinx HDL Libraries Guide,

FDPE inst : FDPE
generic map (
INIT => '0") --

port map (
Q =>0Q, -
c => C, -=
CE => CE, --
PRE => PRE, -=
D =>D -=

)i

ble (posedge clk).

version 13.3

Initial value of register (’0’ or "1’

Data

output

Clock input

Clock enable input
Asynchronous preset input
Data input

-- End of FDPE inst instantiation

Verilog 881k (A2 RAT T —3Y)

// FDPE: Single Data Rate D Flip-Flop with Asynchronous Preset and
// Clock Enable

// Virtex-6

// Xilinx HDL Libraries Guide,

FDPE # (
JINIT(1700) //

) FDPE_inst (
.Q(Q), //
.Cc(C), //
.CE (CE), //
.PRE (PRE), //
.D(D) //

);

Initial value of register

1-bit
1-bit
1-bit
1-bit
1-bit

(posedge clk).

Data output
Clock input
Clock enable input

version 13.3

(1’0 or 1'bl)

Asynchronous preset input

Data input

// End of FDPE inst instantiation

s IR

Virtex—-6 FPCA O&# (2 —V'— HARBLOT —%2 —h)
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& XILINXs FA4E: THAY ILAVE

FDRE

71)25 47 : D Flip—Flop with Clock Enable and Synchronous Reset

FDRE

g
X3719

M=E

ZOTHAy ZLACNI, T —# (D), 7ayZ A 3x—7 /L (CE), R#iVtyr R OF AT —2 171 (Q) BdHHH
—DDEAT 7V T T7ay T, FEVEYR AT (R) 2 High (2725&  1ZDATNTEHRSL, 70y (C) 2
Low 2>6 High {2810 &b A L2 11 (Q) 23 Low 12Uy hSILET, R M Low, CE 25 High @4, 70> 720 Low
76 High ITEIVED5EXIT D AJTDOENR TV 7 7y Flie—RISvEd,

WHEMGTHE 207y 7 T7ay AEIERBICZV T S, A8 Low 12720 E, FPGA Tik, 7 a— L v/
Uty (GSR) &7 7T 47T 58, BIFHAFORELZS I2L— a0 TEET, GSRDOF 74V MIT 7517 High
T4 23, STARTUP_architecture 3> RV @D GSR A JTDRNIA L N—Z—%BINT5ET 7747 Low I TEET,

i 5k

AR T

R CE D C a

: X X 1 0

- * X L7
’ ! b 1 D
FHLLDANF &

A AR T— gy o

Hewm seig

CORE Generator™ LN 1 —R K[

~7aDYR—h R

FEARRELTREM

R 7—45% fis F I+ Ik Bl

INIT 2 0.1 0 LT 4F¥ 2L —ar B Q MO WIMEAZ YR E,
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& XILINXe

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-— FDRE: Single Data Rate D Flip-Flop with Synchronous Reset and
- Clock Enable (posedge clk).

-= Virtex-6

—-— Xilinx HDL Libraries Guide, version 13.3

FDRE inst : FDRE
generic map (

INIT => ’'0’) -- Initial value of register (’0’ or "1’
port map (

Q => Q, -- Data output

c =>C, -- Clock input

CE => CE, -- Clock enable input

R => R, -- Synchronous reset input

D =>1D -- Data input

-- End of FDRE inst instantiation
Verilog 881k (A2 RAT T —3Y)

// FDRE: Single Data Rate D Flip-Flop with Synchronous Reset and
// Clock Enable (posedge clk).

// Virtex-6

// Xilinx HDL Libraries Guide, version 13.3

FDRE # (
JINIT(1'b0) // Initial value of register (1’b0 or 1’bl)
) FDRE_inst (

.Q(Q), // 1-bit Data output

.c(Cc), // 1-bit Clock input

.CE(CE), // 1l-bit Clock enable input
.R(R), // 1l-bit Synchronous reset input
.D(D) // 1-bit Data input

);

// End of FDRE inst instantiation

s IR

Virtex—-6 FPCA O&# (2 —V'— HARBLOT —%2 —h)
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& XILINXs FA4E: THAY ILAVE

FDSE
Z1)=F 47 : D Flip-Flop with Clock Enable and Synchronous Set

S

FDSE

o
o [? |o

X3723

M=

FDSE (X, 7 —% (D), 7rv7 A% —7 )V (CE), F#iEvk (S) DFE AN ET =471 (Q) BHLHE—D D X7 7
Vo7 7uy7 T3, F#ltoh () AJIA High 12258, Z7uyy £ 32 —7 /v (CE) ANIFEHRSIL, 77 (C) B
Low 7>5 High (28I &AL XIZ Q )28 High 122y hEvEd, S 25 Low, CE 2% High D&, Z7uv2 (C) 75 Low
N5 High 12UV DHEXIZ D AJTOENRTZ Yy 7ayFlica—RsivET,

FPGA TlX. BHEMET DL, 777y I3FERBIC TV y &, H 128 High 12720 FE3, 7a—31 o/
Vv h (GSR) 27 774712758, BIREARFOIRESS 2L —1 a0 T&Ed, GSRDOFT 74V MET 7T 47 High
T4 23, STARTUP architecture 3> iRV @D GSR A FTDRINIA L N—Z—%BINT5ET 7747 Low ICTEET,

im R

AR Hh

S CE D C Q

1 X X 1 1

0 X X Bl
0 1 D 1 D
FHALDAN T %

AU AR m—g ]

e HELE

CORE Generator™ BL U7 4% —K NGl

~ 7D R—k A A]

FERAIRELE S

B T—RE E TI+ILE S ER

INIT 2 ¥ 0. 1 1 2T Ral—va B0 Q HAONIEEIEE,
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& XILINXe

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-— FDSE: Single Data Rate D Flip-Flop with Synchronous Set and
- Clock Enable (posedge clk).

-= Virtex-6

—-— Xilinx HDL Libraries Guide, version 13.3

FDSE inst : FDSE
generic map (

INIT => ’'0’) -- Initial value of register (’0’ or "1’
port map (

Q => Q, -- Data output

c =>C, -- Clock input

CE => CE, -- Clock enable input

S => S, -- Synchronous Set input

D =>1D -- Data input

-- End of FDSE inst instantiation
Verilog 881k (A2 RAT T —3Y)

// FDSE: Single Data Rate D Flip-Flop with Synchronous Set and
// Clock Enable (posedge clk).

// Virtex-6

// Xilinx HDL Libraries Guide, version 13.3

FDSE # (

INIT(1'00) // Initial value of register (1'b0 or 1'Dbl)
) FDSE_inst (

.Q(Q), // 1-bit Data output

.c(Cc), // 1-bit Clock input

.CE(CE), // 1l-bit Clock enable input

.S (S), // 1l-bit Synchronous set input

.D(D) // 1-bit Data input

);

// End of FDSE inst instantiation

EER AR

Virtex-6 FPCA O&E (2 —V'— HARBLOT —&%2 —h)
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& XILINXs FA4E: THAY ILAVE

FIFO18ET1
)25 47 : 18 k-bit FIFO (First In, First Out) Block RAM Memory

FIFO18E1
j DIP(3:0) DOP(3:0)
DI(31:0) DO(31:0)

—RDCLK  RDCOUNT(11:0)

—RDEN WRCOUNT(11:0)

——REGCE ALMOSTEMPTY |——
—RST ALMOSTFULL |—
—RSTREG EMPTY b—
—WRCLK FULL —
—WREN RDERR |—
WRERR |—
X111

M=E

Virtex®-6 7 /XA A|Z1L7 1y 7 RAM B & v, ZhHo RAM 2512 FIFO, B #i—F—3T1E RAM, F7213iL
H RAM/ROM (36Kb F7-1% 18Kb) L Tar 74X 2l —iaTExFET, ZhbDO7 oy 7 RAM 1213, KEBEOF U Fv
7 TR BN ORI TE T, FIFOI8EL T, FIFO filfiiny v 7B XN 18Kb 712 RAM A3 S
FT, ZOFVIFT 47T A YR X AK 9 YR X 2K, 18 Bk X 1K, 71X 36 B R X 512 2> 7 4F¥al—i 3T
fEACEEY, Fo. ZOTVITATIEEE T 5T _TO FIFO 777 BLOAT—4 A5 5Lz, R#HE—FE2IX
T 270 L—hk GERIH) E—FoWFhichbar 74X a2l —2 g TExET, M L2y / TF a7 )b yayy £—
REMERTB5E. AL ruyy 2oV bESIAL IOy Ty P04 7y MIE->Tid, Empty, Almost Empty,
Full, 33X Almost Full 757723 1 ZuwZ AN T AT —hSNAHZENHVET, 7av N IERBDT-0 .
Lal—vary BT ATEHI—YF— TARRENTWDET AT =R L ATy P AINVDBBBSNET,

AE 36 Bk X512 U—K® FIFO (21X, FIFO18.36 Z{#E A+ AMLENRHVET, V—FNENEL, T —HRDJA
War 74 ¥ al—aviZid, FIFO36El #fEHCcxEd, 7L, =7 —(EIEREILHALRE A, FIF036.72 @
FIFO36E1 2 H T2 M ERHVET,

R—b D &R EA

R—k4 AE = HBE

ALMOSTEMPTY H 1 FIFO 2MFFZETHLIE2RmLET, 20777 %K)
H—3HAE L ALMOST_ EMPTY_OFFSET J@&: Cg
ELET,

ALMOSTFULL A 1 FIFO MEIE7NTHHIEERLET, ZOT7T7 7 %K)
H—FHA B IF ALMOST FULL_OFFSET B THEL
jﬁﬁ—o

DI[31:0] AN 32 FIFO 5 —% A )3 A

DIP[3:0] A7 4 FIFO NUT ¢ T —H A SJ/R A

DO[31:0] Hi 7 32 FIFO 7 —& H J1 /3 A

Virtex—=6 547 351) 5i/4F (HDL )
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& XILINXs

R—r4 A B HEBE
DOP[3:0] Hi 77 4 FIFO RUF 4 T —HXH F1/8 2
EMPTY H A 1 FIFO NZETHHZ LB RLET,
FULL Hi A 1 FIFO N7V ThHhHZEERLET,
RDEN AN 1 77547 High ® FIFO V—F A %—7 )L
REGCE AT 1 RATITAACENT-FIY FIFO o hvozz sayy
A FX—T )
RST AAH 1 3uays AU NRET 2T 47 High® (FIFO B 7)
DIERBYEYR (F2T7 4 L—bd FIFO )., [F#]
Utvh ([ FIFO)
RSTREG AF 1 HAOL A2 DFRIMEY R/ VYR
WRCLK, AT 1 FIFO V—K 7avy/BIXOTA4~ 7ayr (GLH L=y
RDCLK U CHIE)
WRCOUNT, Hh 12 FIFO XA/ G HLRA 2
RDCOUNT
WREN AN 1 77547 High ® FIFO Ak A %x—7 )L
WRERR, H 1 WRERR 1% FIFO 237 /L D B2 #EXIA LN EITSH
RDERR TmZlERLET,
RDERR & FIFO 22D MIZHEAHUNFEITSI NI
ZERLET,
FTHALDANKE
AVAR L —gy )
e ASH]
CORE Generator™ 8L 74—k A A]
<~ 7uadPR—h HE LT
oL ~ |,
AR E
J& £ T—5E | {E T I+ Ik & EA
ALMOST EMPTY_ 16 % 137h0000 ~ 13”h0080 ALMOST EMPTY 7527 % N5 —3%
OFFSET 13’h8191 RAM OF — 4 &HEELET,
ALMOST FULL_ 16 #E% 13’ h0000 ~ 13 h0080 ALMOST FULL 757 &N H—7 %
OFFSET 13’ h8191 RAM OF — X BEBZFEELET,
DATA_WIDTH HLH 4.9, 18, 36 4 FIFO | BT — X g% 18 €
DO_REG H R 1.0 1 ENSYN OF —H SRATTA LI AHF
EN_SYN 7 — %% | FALSE, TRUE FALSE FIFO 28 F 27 /v 7y (SrLiz 2
Drwvy) FEEY 1 >oray )
DOWFHTEEL TWAERLET,
T 2TV 7ay 7 OYE1E DO_REG=1
THLHVLENRHVET,
FIFO.MODE el “FIFO18”. “FIFO18” FIFO18 ¥£7-1% FIFO18.36 & — RN %1%
“FIFO18.36” WRLET,
Virtex-6 54731 A4 F (HDL A)
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& XILINXe

B T—5E | B T24IE &t B3

FIRST_WORD_FALL,_ 7 — % | FALSE. TRUE FALSE TRUE (2% €9 5&, RDEN A7 4 —h

THROUGH ST FIFO IZRANCEZIAENT
B2 DO I I EanET,

INIT 16 #% 36 B Mi T _TEn a7 4F¥ a2l —iar %o DO Ao
MW EERRELET,

SRVAL 16 14 36 £ Ml FTRTER YU+ ME 5 (RSTREG) 287 H—h
EN7=LED FIFO O EZEELE
9, DOREG=1 DFEDIHEHTY,

VHDL iEif (f 2 RE T —23Y)

WD 2 ODIXNFEELZWEAIT, I =L T2 T4 T4 B S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- FIFO18El: 18KB FIFO (First In,

- Virtex-6

—-— Xilinx HDL Libraries Guide, ver

FIFO18El inst : FIFOl18El
generic map (

ALMOST EMPTY OFFSET => X"0080",

ALMOST FULL OFFSET =>
DATA WIDTH => 4,

DO REG => 1,

EN SYN => FALSE,

FIFO MODE => "FIFO18",

INIT => X"000000000",
SRVAL => X"000000000"
)
port map (

-- Read Data: 32-bit (each)

DO => DO,
DOP => DOP,

X"oos80",

-- Status: 1-bit (each) output:
ALMOSTEMPTY => ALMOSTEMPTY, --
ALMOSTFULL => ALMOSTFULL, -=

EMPTY => EMPTY,
FULL => FULL,
RDCOUNT => RDCOUNT,
RDERR => RDERR,
WRCOUNT => WRCOUNT,
WRERR => WRERR,

-- Read Control Signals: 1-bit

RDCLK => RDCLK,
RDEN => RDEN,
REGCE => REGCE,
RST => RST,
RSTREG => RSTREG,

-- Write Control Signals: 1l-bit

WRCLK => WRCLK,

WREN => WREN,

-- Write Data: 32-bit
DI => DI,

DIP => DIP

output:

First Out)

sion 13.3

Block RAM Memory

-- Sets the almost empty threshold
—-- Sets almost full threshold
-- Sets data width to 4, 9,
-- Enable output register (0 or 1) Must be 1 if EN SYN = FALSE

-- Specifies FIFO as dual-clock

18,

or 36

(FALSE) or Synchronous (TRUE)

-- Sets mode to FIFO18 or FIFO18 36
FIRST WORD FALL THROUGH => FALSE, -- Sets the FIFO FWFT to TRUE or FALSE

-- Initial values on output port

-- Set/Reset value for output port

32-bit output:
4-bit output:

Read output data
data output
parity data output

Flags and other FIFO status outputs

1-bit output:
1-bit output:
1-bit output:
1-bit output:
12-bit output:
1-bit output:
12-bit output:
1-bit output:

1-bit input: read clock input

1-bit input: read enable input
1-bit input: clock enable input

1-bit input: reset input
1-bit input: output register set/reset
(each) input: Write clock and enable input signals

1-bit input:
1-bit input:

write clock input
write enable input

(each) input: Write input data

32-bit input:

data input

-- 4-bit input: parity input

-- End of FIFO18El inst instantiation

almost empty output flag
almost full output flag
empty output flag
full output flag
read count output
read error output
write count output
write error

(each) input: Read clock, enable and reset input signals

Virtex-6 4731 7K (HDL F)
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EA4E: FTHAU ILAVE & XILINXe

Verilog i1t ([ RE2 L T—3Y)

// FIFO18El: 18KB FIFO (First In, First Out) Block RAM Memory
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

FIFO18EL # (
.ALMOST EMPTY OFFSET (13'h0080), // Sets the almost empty threshold
.ALMOST_FULL_OFFSET (13'h0080), // Sets almost full threshold
.DATA WIDTH (4), // Sets data width to 4, 9, 18, or 36
.DO_REG (1), // Enable output register (0 or 1) Must be 1 if EN _SYN = FALSE
.EN_SYN ("FALSE"), // Specifies FIFO as dual-clock (FALSE) or Synchronous (TRUE)
.FIFO MODE ("FIFO18"), // Sets mode to FIFO18 or FIFO18 36
.FIRST_WORD_FALL_THROUGH("FALSE"), // Sets the FIFO FWFT to TRUE or FALSE
LINIT (367h000000000), // Initial values on output port
.SRVAL (36”h000000000) // Set/Reset value for output port

)

FIFO18El inst (
// Read Data: 32-bit (each) output: Read output data
.DO (DO) , // 32-bit output: data output
.DOP (DOP) , // 4-bit output: parity data output
// Status: 1-bit (each) output: Flags and other FIFO status outputs
.ALMOSTEMPTY (ALMOSTEMPTY), // 1l-bit output: almost empty output flag
.ALMOSTFULL (ALMOSTFULL) , // 1-bit output: almost full output flag

.EMPTY (EMPTY) , // 1l-bit output: empty output flag

.FULL (FULL) , // 1-bit output: full output flag

.RDCOUNT (RDCOUNT) , // 12-bit output: read count output

.RDERR (RDERR) , // 1-bit output: read error output

.WRCOUNT (WRCOUNT) , // 12-bit output: write count output

.WRERR (WRERR) , // 1l-bit output: write error

// Read Control Signals: 1l-bit (each) input: Read clock, enable and reset input signals
.RDCLK (RDCLK) , // 1-bit input: read clock input

.RDEN (RDEN) , // 1-bit input: read enable input

.REGCE (REGCE) , // 1-bit input: clock enable input

.RST (RST) , // 1-bit input: reset input

.RSTREG (RSTREG) , // 1-bit input: output register set/reset

// Write Control Signals: 1-bit (each) input: Write clock and enable input signals
.WRCLK (WRCLK) , // 1l-bit input: write clock input

.WREN (WREN) , // 1-bit input: write enable input

// Write Data: 32-bit (each) input: Write input data

.DI(DI), // 32-bit input: data input

.DIP(DIP) // 4-bit input: parity input

)

// End of FIFOI8El inst instantiation

s IE R

Virtex—6 FPGA DE#t (= —H— HARBLOT —#—1)
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& XILINXs FA4E . FHALY ILAVE

FIFO36E1
J1)SF 47 : 36 kb FIFO (First In, First Out) Block RAM Memory

FIFO36E1

j DIP(7:0) DOP(7:0)
DI(63:0) DO(63:0)

—INJECTDBITERR  ECCPARITY(7:0)

—1INJECTSBITERR RDCOUNT(12:0)

—RDCLK WRCOUNT(12:0)
— RDEN ALMOSTEMPTY |——
—— REGCE ALMOSTFULL f|—
—RST DBITERR |——
—RSTREG EMPTY |—
——WRCLK FULL|F—
—WREN RDERR |—
SBITERR |—
WRERR f|——
X11152

S

Virtex®-6 7 /3A A3 7 17 RAM 238 & £i1, FIFO, H#Ei—7—§T1E RAM, F7213LA RAM/ROM (36 Kb %
721X 18 Kb) L Tary74¥al—ialrTxET, o7 ayy RAM IZIX, KEDOA U F v 7 —HEmmino
FHRICKATEES, FIFO36E]L 214 5&. 36Kb @ FIFO D7 1y RAM ~T7 7 EATEXE T, ZOarR—x
UM, B FIFO 757 L2 4 EYR XS8K U —R, 9 E YR X 4K U—FR 18 Bk X 2K U—F, 36 vk X IK U—
R, 72 €k X512 V—RORMEIET 27 v 7ay2 GER) FIFO RAM ELCar 7 4Falb—a TEET,

ML LTz ay 7 TT a7 Vv rayy E—REf 35546, iAtlray) 2oV bEX AL ay ) 2y VMO
Ty MZL->TiL, Empty. Almost Empty. Full, 33X Almost Full 752723 1 Z7avy AN T 4T —rShb
ZERHVET, v ERBORD ., Izl —ary FEFA TR — HARITRENTWATF 4T —k b
ATy ATV DIHEDRKIIIET,

AE: 72wk X512 U—R® FIFO [21%, FIFO36_72 i 3 2L ERHVE T, V—REN DR T —XIEDOSk
War 74 ¥ ol —a02id, FIFOISEL AL E T, 72720, =7 — B ERIE Y7256 1%, FIFO36_72 %1
AT H50LER’HDET,
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& XILINXs

AR— D 5t 5

R—r4£ A[E 3 B EE
ALMOSTEMPTY H 1 FIFO MEFZETHHIEERLET, 27T 7 %K)
H—FHAEIT ALMOST EMPTY_OFFSET J& T8
Ebijﬁo
ALMOSTFULL H A 1 FIFO MEIET7NTHHIEERLET, ZOT7T7 7 %K
H—FAHAEIE ALMOST FULL_OFFSET @ T EL
7,
DBITERR H 7 1 X7 Bk 2T —RRHSh-ZE%RT ECC 77
YIavInEDAT—H2 AT, T AEEIE.
EN_ECC_READ % TRUE |24 2 LERNHDE T,
DI[63:0] AT 64 FIFO 5 —% A JJ/R A
DIP[7:0] AT 8 FIFO /XUF ¢ 77— & AN JJ/N A
DO[63:0] H 77 64 FIFO 7 —4 1 /3 /3%
DOP[7:0] H 8 FIFO /NUT ¢ T — X H IR
ECCPARITYI[7:0] i 8 AEY LT =R EFTIEZTT) ECC 7a—4 — TS
N5 ECC mra—H—mbAkEhiz 8 Eyh 5 —#
EMPTY H 1 FIFO RZETHHZEERLET,
FULL H 1 FIFO N7V ThDHIEERLET,
INJECTDBITERR A7 1 ECC #RENHEHSIN TV DL AIIF 7V Evh =57 —0)
FASNET,
INJECTSBITERR AF 1 ECC HmEnfEHEIN TV AL AIFY 7V Evh =
F—MNEAINET,
RDEN NS 1 77547 High ® FIFO V—F A %—7 )L
REGCE AT 1 NATF T ALENTZ R FIFO O Lo 22 rayy
AF—T L
RST AT 1 3oy Y AINET 7747 High® (FIFO v 7)
ORIV (F 270 L—ho FIFO [f1)). [
Utvh ([ FIFO)
RSTREG AF 1 WAL 220 Ry N/ VEY R
SBITERR H A 1 VNV By =iz &R T ECC 77
LI aryinbDAT—EZA S, T A5,
EN_ECC_READ % TRUE |Z¢ 2 LERHDET,
WRCLK, RDCLK AF 1 FIFO V—K 7av 7 BXOTA4 7ayr GLb L=y
DTENME)
WRCOUNT, H 7 13 FIFO FEHXIAAL/Fi A LR A H
RDCOUNT
WREN AT 1 77547 High ® FIFO A4k A %x—7 )L
WRERR, H 7 1 WRERR % FIFO 7 /L OIZEZIALNFEITIN
RDERR I ERLET,
RDERR & FIFO 22D MIZHEAH LN EITI NI
ZLERLET,
Virtex-6 54731 A4 F (HDL A)
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& XILINXs EA4E . THAY ILAVE
THADARFE
AVAR L —gy ]
£ AN H]
CORE Generator™ 8L 74—k Nl
~7aDYR— HELE
oL ~ |,
ERARELE M
B F—AE & T4 | EHEA
ALMOST _EMPTY_ 16 %% 13’ h0000 ~ 13”h0080 ALMOST EMPTY 757 % ) H—145
OFFSET 13°h8191 RAM OF — ¥ &%EBELET,
ALMOST FULL_ 16 %% 13’h0000 ~ 13°h0080 ALMOST FULL 727 %R A —F 3%
OFFSET 13’h8191 RAM OF — ¥ &%EELET,
DATA_WIDTH R 4,9,18,36,72 4 FIFO (2 BT —XIg% 5 E
DO_REG TR 1.0 1 AL ATy O T T A AR
1 2)BINT5ZLT clock—to—out M#
AT % ET 58912, FIFO O H )
L2 A3 —T VL ET, ENSYN
2 FALSE @& %1% DOREG % 1 127
DMLENRBHYET,
EN_ECC_READ 7 — %% | FALSE, TRUE FALSE ECC T a—X —[RExzA R —T VI
LET,
EN_ECC_WRITE 7 — %% | FALSE. TRUE FALSE ECC mya—F —[EKEEA X —T /LIT
LE7,
EN_SYN 7 — L% | FALSE, TRUE FALSE FALSE 0 L& (3FERYE—F, TRUE ®
LEIEM (1 /vy ) E=—R T FIFO 28
ERENAZ A2 RLUET,
FIFO_MODE = “FIFO36” . “FIFO36” FIFO36 ¥£7-1% FIFO36_72 & — R %1%
“FIFO36_72” WLET,
FIRST WORD_FALL._ 7 — %% | FALSE. TRUE FALSE TRUE |Z# E 3 5&, RDEN 237 H—h
THROUGH ENIC FIFO (i MlcEEAEN T
flE2S DO IZH g,
INIT 16 #¥K 72 ¥y ME F_TPr | ar74Xal—ar %o DO Ao
MPEEREELET,
SRVAL 16 3% 72 B ME FT_TEr | FA#YEYMES (RSTREG) BT ¥ —h
Shizt& o FIFO O W fizigE L%
9, DOREG=1 OEEDHLHFHTT,

Virtex-6 4731 7K (HDL F)
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& XILINXe

VHDL 521k (/2 RA T —23Y)

WD 2 ODXNFELZWEAIT, a8 —L T T4 T4 BESD

Library UNISIM;

use UNISIM.vcomponents.all;

AT AT £

-- FIFO36El: 36KB FIFO (First In, First Out) Block RAM Memory
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

FIFO36El inst

generic map (
ALMOST_EMPTY_ OFFSET => X"0080", -
ALMOST FULL OFFSET => X"0080", -
DATA WIDTH => 4, -
DO REG => 1, -
EN_ECC_READ => FALSE, -
EN_ECC WRITE => FALSE, -
EN_SYN => FALSE, -
FIFO MODE => "FIFO36", -
FIRST WORD_ FALL THROUGH => FALSE,
INIT => X"000000000000000000", -
SRVAL => X"000000000000000000" -

FIFO36E1l

)

port map (
-- ECC Signals: 1-bit
DBITERR => DBITERR,
ECCPARITY => ECCPARITY, -
SBITERR => SBITERR, --

(each) output

-- Read Data: 64-bit (each) output:
DO => DO, --
DOP => DOP, -=
-- Status: 1l-bit (each) output: Fla

ALMOSTEMPTY => ALMOSTEMPTY, -
ALMOSTFULL => ALMOSTFULL, -=
EMPTY => EMPTY, -=
FULL => FULL, -=
RDCOUNT => RDCOUNT, -=
RDERR => RDERR, —-=
WRCOUNT => WRCOUNT, -=
WRERR => WRERR, —-=
-- ECC Signals: 1-bit (each) input:
INJECTDBITERR => INJECTDBITERR, --
INJECTSBITERR => INJECTSBITERR,

gs and other

- Sets the almost empty threshold
- Sets almost full threshold
- Sets data width to 4, 9, 18,
- Enable output register
- Enable ECC decoder, TRUE or FALSE
- Enable ECC encoder, TRUE or FALSE
- Specifies FIFO as Asynchronous (FALSE)
- Sets mode to FIFO36 or FIFO36_72

Sets the FIFO FWEFT to TRUE or FALSE
- Initial values on output port
- Set/Reset value for output port

36, or 72

: Error Correction Circuitry ports
1-bit output:
8-bit output:
1-bit output:
Read output data

64-bit output: data output
8-bit output: parity data output
FIFO status outputs
almost empty output flag
almost full output flag
empty output flag

full output flag

read count output
1-bit output: read error output
13-bit output: write count output
1-bit output: write error

Error Correction Circuitry ports
1-bit input: Inject a double bit error

1-bit output:
1-bit output:
1-bit output:
1-bit output:
13-bit output:

(0 or 1) Must be 1 if EN_SYN =

or Synchronous

double bit error status output
generated error correction parity
single bit error status output

-- Read Control Signals: 1-bit (each) input: Read clock, enable and reset input signals
RDCLK => RDCLK, -- 1-bit input: read clock input

RDEN => RDEN, -- 1-bit input: read enable input

REGCE => REGCE, -- 1-bit input: clock enable input

RST => RST, -- 1-bit input: reset input

RSTREG => RSTREG, -- 1-bit input: output register set/reset

-- Write Control Signals: 1-bit (each) input: Write clock and enable input signals

WRCLK => WRCLK, -

WREN => WREN, -=

-- Write Data: 64-bit (each) input:

DI => DI, -=

DIP => DIP -
)i

-- End of FIFO36El inst instantiation

1-bit input:
1-bit input:
Write input
64-bit input:
8-bit input:

write clock input
write enable input
data

data input
parity input

FALSE

(TRUE)

138
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v
& XILINXs F 4B THAY ILAVE
. —" -, ~ ~

Verilog i1t ([ RE2 L T—3Y)

// FIFO36El: 36KB FIFO (First In, First Out) Block RAM Memory

// Virtex-6

// Xilinx HDL Libraries Guide, version 13.3

FIFO36EL # (
.ALMOST EMPTY OFFSET (13'h0080), // Sets the almost empty threshold
.ALMOST_FULL_OFFSET (13'h0080), // Sets almost full threshold
.DATA WIDTH (4), // Sets data width to 4, 9, 18, 36, or 72
.DO_REG (1), // Enable output register (0 or 1) Must be 1 if EN _SYN = FALSE
.EN_ECC_READ ("FALSE"), // Enable ECC decoder, TRUE or FALSE
.EN ECC WRITE ("FALSE"), // Enable ECC encoder, TRUE or FALSE
.EN_SYN ("FALSE"), // Specifies FIFO as Asynchronous (FALSE) or Synchronous (TRUE)
.FIFO_MODE ("FIFO36"), // Sets mode to FIFO36 or FIFO36 72
.FIRST WORD_ FALL THROUGH ("FALSE"), // Sets the FIFO FWFT to TRUE or FALSE
LINIT(727h000000000000000000), // Initial values on output port
.SRVAL (72"h000000000000000000) // Set/Reset value for output port

)

FIFO36El_inst (
// ECC Signals: 1l-bit (each) output: Error Correction Circuitry ports
.DBITERR (DBITERR), // 1-bit output: double bit error status output
.ECCPARITY (ECCPARITY), // 8-bit output: generated error correction parity
.SBITERR (SBITERR), // 1-bit output: single bit error status output
// Read Data: 64-bit (each) output: Read output data
.DO (DO) , // 64-bit output: data output
.DOP (DOP) , // 8-bit output: parity data output
// Status: 1l-bit (each) output: Flags and other FIFO status outputs
.ALMOSTEMPTY (ALMOSTEMPTY) , // 1-bit output: almost empty output flag
.ALMOSTFULL (ALMOSTFULL) , // 1-bit output: almost full output flag
.EMPTY (EMPTY) , // 1l-bit output: empty output flag
.FULL (FULL) , // 1-bit output: full output flag
.RDCOUNT (RDCOUNT) , // 13-bit output: read count output
.RDERR (RDERR) , // 1l-bit output: read error output
.WRCOUNT (WRCOUNT) , // 13-bit output: write count output
.WRERR (WRERR) , // 1l-bit output: write error
// ECC Signals: 1l-bit (each) input: Error Correction Circuitry ports
.INJECTDBITERR (INJECTDBITERR), // 1l-bit input: Inject a double bit error
. INJECTSBITERR (INJECTSBITERR),
// Read Control Signals: 1-bit (each) input: Read clock, enable and reset input signals
.RDCLK (RDCLK) , // 1-bit input: read clock input
.RDEN (RDEN) , // 1l-bit input: read enable input
.REGCE (REGCE) , // 1-bit input: clock enable input
.RST (RST), // 1-bit input: reset input
.RSTREG (RSTREG) , // 1-bit input: output register set/reset
// Write Control Signals: 1-bit (each) input: Write clock and enable input signals
.WRCLK (WRCLK) , // 1l-bit input: write clock input
.WREN (WREN) , // 1l-bit input: write enable input
// Write Data: 64-bit (each) input: Write input data
.DI(DI), // 64-bit input: data input
.DIP(DIP) // 8-bit input: parity input

);

// End of FIFO36El_inst instantiation

=15 45

Virtex-6 FPGA D& ¥} (2 —H— TARBLRT —ZT—h)

Virtex—6 473" A F (HDL )
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& XILINXs

FRAME_ECC_VIRTEX6

J1)2F 47 : Virtex®—6 Configuration Frame Error Detection and Correction Circuitry

FRAME_ECC_VIRTEX6

FAR(23:0)
SYNBIT(4:0)
SYNDROME(12:0)
SYNWORD(6:0)
CRCERROR
ECCERROR
ECCERRORSINGLE

SYNDROMEVALID

ME

X11153

ZOFH Ay T ARTIE, FPGA Dy 74X 2l —3iay ARVEITOBEHE LY ECC (25— B L OMETE
B ) 2Rt ES, 2L AMIE, ECC BIED AT —X AR L N —K /w7 CRC [AIEED AT — X A%
THHANEGEEFNTNET,

SEU B IEMBETIX, 7V Evh T —D HEMEEAITHODN—Ro =7 N—Uar PNt EnEd, 2o
EHSRECE T2 B M i, Y7 a7y TEMAT2 7 a—K Yo Rn—aD T a—RREgEnNEd,

R—bDEREA

R—t4£ AL B 31

CRCERROR W 1 CRC =7 —%7 ¢ 177

ECCERROR A 1 ECC =7 —%/~TH7)

ECCERRORSINGLE A 1 TNV EYN 7L — A ECC 27— RSN EERLET,
FAR[23:0] H 24 TL—A TRLVA LY RAZDIE

SYNBIT[4:0] A 5 TT7—PDE vk TRLA

SYNDROME[12:0] A 13 TI—Eyrofnsr—ar

SYNDROMEVALID Hi 1 SYNDROME i IR HE N ThHDHZ L& RT 71— ECC H /)
SYNWORDI6:0] A 7 ECC =7 =iz 7L —ANDOY—F
THAVDARNEE

AVAB Y T ay HELE

HE ARH]

CORE Generator™ X w4 —F )

~7rdOHPR—hk ]

Virtex-6 5473 4K (HDL F)
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& XILINXs FA4E . FHALY ILAVE

FRAELES
Bt T—42% | {E T4k | ERBA

FARSRC 2l “EFAR”., “FAR” “EFAR” EFAR FAR[23:0] @i 74 ¥ 2l —3iay LY RZDH
J15e% FAR £721% EFAR OE L5150 EL £
T, T4 F 2l —ar T gy LUAK Bk
CTLO[7] #5% EL £,

FRAME RBT_IN_ pasl TrANZBEIOE | 2L ZDT7 7 AL, ICAPVIRTEX6 EF /LIZEV &
FILENAME Dalr—iar iR L RBT 77ANDTL— A F—HEHR NS FI T
il %3, FRAME ECC 5/ TIXZDT 7 A )V EfRITL T

ECC NEHEN., =7 —2bA AT hshEd,

VHDL 2k (A REV T—23Y)
WD 2 ODOXBIFIELRWIEASIT, a8 — LT Ty T4 BE S DOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- FRAME ECC_VIRTEX6: Configuration Frame Error Correction
-- Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

FRAME_ECC_VI RTEX6_inst : FRAME_ECC_VIRTEX6
generic map (

FARSRC => "EFAR", -- Determines if the output of FAR[23:0] configuration register points
-- to the FAR or EFAR. Sets configuration option register bit CTLO[7].
FRAME RBT IN FILENAME => "NONE" -- This file is output by the ICAP VIRTEX6 model and it contains Frame

-- Data information for the Raw Bitstream (RBT) file. The FRAME ECC
-- model will parse this file, calculate ECC and output any error

-- conditions.
)
port map (
CRCERROR => CRCERROR, -- 1l-bit output: Output indicating a CRC error
ECCERROR => ECCERROR, -- 1-bit output: Output indicating an ECC error
ECCERRORSINGLE => ECCERRORSINGLE, -- 1l-bit output: Output Indicating single-bit Frame ECC error detected.
FAR => FAR, -- 24-bit output: Frame Address Register Value output
SYNBIT => SYNBIT, -- 5-bit output: Output bit address of error
SYNDROME => SYNDROME, -- 13-bit output: Output location of erroneous bit
SYNDROMEVALID => SYNDROMEVALID, -- 1l-bit output: Frame ECC output indicating the SYNDROME output is
-- valid.
SYNWORD => SYNWORD -- 7-bit output: Word output in the frame where an ECC error has been
-- detected

)

-- End of FRAME ECC VIRTEX6 inst instantiation

Virtex—=6 547 351) 5i/4F (HDL )
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EA4E: FTHAU ILAVE & XILINXe

Verilog i1t ([ RE2 L T—3Y)

// FRBME ECC VIRTEX6: Configuration Frame Error Correction
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

FRAME ECC_VIRTEX6 #(

.FARSRC ("EFAR"), // Determines if the output of FAR[23:0] configuration register points to
// the FAR or EFAR. Sets configuration option register bit CTLO[7].
.FRAME_RBT IN_FILENAME ("NONE") // This file is output by the ICAP_VIRTEX6 model and it contains Frame

// Data information for the Raw Bitstream (RBT) file. The FRAME ECC model
// will parse this file, calculate ECC and output any error conditions.

)

FRAME ECC_VIRTEX6 inst (

.CRCERROR (CRCERROR) , // 1-bit output: Output indicating a CRC error
.ECCERROR (ECCERROR) , // 1-bit output: Output indicating an ECC error
.ECCERRORSINGLE (ECCERRORSINGLE), // 1l-bit output: Output Indicating single-bit Frame ECC error detected.
.FAR (FAR) , // 24-bit output: Frame Address Register Value output
.SYNBIT (SYNBIT), // 5-bit output: Output bit address of error
.SYNDROME (SYNDROME) , // 13-bit output: Output location of erroneous bit
.SYNDROMEVALID (SYNDROMEVALID) , // 1-bit output: Frame ECC output indicating the SYNDROME output is
// valid.
. SYNWORD (SYNWORD) // T7-bit output: Word output in the frame where an ECC error has been

// detected
)i

// End of FRAME_ECC_VIRTEX6_inst instantiation

EER N

Virtex—6 FPGA OB (2 —HF— HARB LT —#L—h)

Virtex-6 547 31) 4K (HDL A)
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& XILINXe

e
S
foi
!
g
A
\l
H
c
e
\I
-

GTHE1_QUAD

J1)=5 47 : Gigabit Transceiver

pADDR(150) GTHE1_QUAD  DRPDO(15:0)
DI(15:0
MéMTQCSLANESE,_(a 0) MGMTPCSRDDATA(15:0) jumm
MGMTPCSMMDADDR(4:0
MGMTPCSREGADDR((15:(;) RXCODEERRO(7:0) juum
MGMTPCSWRDATA(15:0
PLLPCSCLKDIV(SO)( ) RXCODEERR1(7:0) jumm
PLLREFCLKSEL(2:0
RXPOWERDOW(NO(!I:O) RXCODEERR(7:0) jmmm
RXPOWERDOWN1(1:0
RXPOWERDOWN2§1:0$ RXCODEERRS(7:0)
RXPOWERDOWN3(1:0
RXRATEO(1:0) RXCTRLO(7:0) |
RXRATE1(1:0)
RXRATE2(1:0) RXCTRLA(7:0) |
RXRATES(1:0)
SAMPLERATEQ(2:0) RXCTRL2(7:0) |
SAMPLERATE1
SAMPLERATE2| RXCTRL3(7:0) |
SAMPLERATE3(2:0)
RXDATAQ(63.0) jmmm
RXDATA1(63.0) |
RXDATA2(63.0) |
RXDATA3(63.0) jmmm
RXDISPERRO(7:0) |
RXDISPERR1(7:0) jmmm
TXMARGINO(2:0) RXDISPERR2(7:0) jmmm
TXMARGIN1(2:0)
TXMARGIN2(2:0) RXDISPERR3(7:0)
TXMARGIN3(2:0)
TXPOWERDOWNO(1:0) RXVALIDO(7:0) jumm
TXPOWERDOWN1(1:0)
TXPOWERDOWN2(1:0) RXVALID(7:0) jum
TXPOWERDOWN3(1:0)
mmm TXRATEO(1:0) RXVALID2(7:0) jumm
mm TXRATE1(1:0)
mm TXRATE2(1:0) RXVALID3(7:0) jum
mmm TXRATES(1:0)
—] bclk DRDY |—
— DFETRAINCTRLO GTHINITDONE |—
— DFETRAINCTRL1
— DFETRAINCTRL2 MGMTPCSRDACK f—
— DFETRAINCTRL3
—| DISABLEDRP RXCTRLACKO |—
—] bwe
— GTHINIT RXCTRLACK1 |—
—] GTHRESET
— GTHX2LANEO1 RXCTRLACK2 f—
— GTHX2LANE23
— GTHX4LANE RXCTRLACK3 |—
— MGMTPCSREGRD
— MGMTPCSREGWR RXUSERCLKOUTO |—
— POWERDOWNO
— POWERDOWN1 RXUSERCLKOUT1 |—
—] POWERDOWN2
— POWERDOWN3 RXUSERCLKOUT2 |—
—] REFCLK
— RXBUFRESETO RXUSERCLKOUT3 |—
— RXBUFRESET1
— RXBUFRESET2 TSTPATH |—
—] RXBUFRESET3
— RXENCOMMADETO TSTREFCLKFAB |—
— RXENCOMMADET1
— RXENCOMMADET2 TSTREFCLKOUT f—
— RXENCOMMADET3
—] RXNO TXCTRLACKO f—
— RXN1
— RXN2 TXCTRLACK1 f—
— RXN3
—{ RXPO TXCTRLACK2 |—
— RXP1
— RXP2 TXCTRLACK3 f—
— RXPOLARITYO TXNO f—
— RXPOLARITY1
— RXPOLARITY2 TXNT | —
—] RXPOLARITY3
— RXsLIPO TXN2 f—
— RXsLIP1
— RXsLIP2 TXN3 f—
—] RXsLIP3
— RXUSERCLKINO TXPO f—
—] RXUSERCLKIN1
—] RXUSERCLKIN2 TXP1 f—
— RXUSERCLKIN3
— TXBUFRESETO TXP2 |—
— TXBUFRESETA
— TXBUFRESET2 TXP3 f—
— TXBUFRESET3
— TXDEEMPHO TXUSERCLKOUTO |—
— TXDEEMPH1
— TXDEEMPH2 TXUSERCLKOUTA |—
— TXDEEMPH3
—] TXUSERCLKINO TXUSERCLKOUT2 |—
— TXUSERCLKIN1
— TXUSERCLKIN2 TXUSERCLKOUT3 |—
— TXUSERCLKIN3 11000
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EA4E: FTHAU ILAVE & XILINXe

M=

Virtex®-6 FPGA GTH b7 3 — =D F A =L A CT, GTH X HTX 773U D Virtex-6 FPGA O H1 Tl
H, 10G Tl{fbEN-ar 74X a2 — v al /RN —R_"—T7, ZOZL A PDOFEMIL, Virtex-6 FPGA
GTH For v —\— a—H— HAREHHL T &V, Virtex—6 FPGA GTX Transceiver Wizard 1%, GTHE1_QUAD
TVIT AT e A ARV T T 5Ty —DAERIEHSNDY — LV TT, ZOU4HF—RiE, AU 27X CORE
Generator™ > — L EENTWET,

THAVDANAFE

DTV A NEA VAR — T AIZ1X, Virtex—6 FPGA GTH Transceiver Wizard 721X DL A "G e B E
a7 EFERHLET, 2OV AVMIBEEA L AZ L T — LR TLEE N,

5 1
Virtex-6 FPGA GTH b7y v — 83— a—H— HAR
Virtex—6 FPGA D& ¥} (22— — HARBIOT —4 —h)

Virtex-6 547 31) 4K (HDL A)
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& XILINXs FA4E . FHALY ILAVE

GTXET

J1)=5 47 : Gigabit Transceiver

GTXE1

X11155

Virtex—=6 547 351) 5i/4F (HDL )
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EA4E: FTHAU ILAVE & XILINXe

M=

ZOTFTHAY T AT BIRMEICEN I 74X 2L — g A RER T v — R —TdHh 5 Virtex®-6 FPGA
RocketlO™ GTX hoL 3y — NRN—RNRFEINFT, 2OV A FOEEMI. Virtex—6 FPGA RocketlO GTX o2 —
N— a—H— HAREZBL TLEEV, Virtex—6 FPGA RocketlO GTX Transceiver Wizard (X, GTXE1l V54~
AV AR Y T — T 5Ty R — DA SIS Y — LT, ZOT4 Y —RiL, AU 27 & CORE Generator™
V= VI EENTVET,

THAVDANTE
DTV AN AV AL T— T B2, Virtex—6 FPGA RocketlO GTX Transceiver Wizard £7-1X2 DL AL
GUMEaTEEMLET, ZOTLV A MIBESEA AL v — LRV TSN,
EF
Virtex—6 FPGA RocketlO GTX b7 v —/8— a—H— H AR
Virtex—6 FPGA D& ¥t (2 —HF— DARBL VT —F—])
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& XILINXs FA4E: THAY ILAVE

IBUF

1) 2547 : Input Buffer
IBUF

N

X9442

M=E

ZOT WAL ZUACNE, B EALDO A TR —FEZIFZA M IR — MBI TWA1E BIC B BRI ASIVET,
ZONRY Ty —TilE . AR =V THERRLE T, BBEISCTA U AZ V= 528 A[RETY, AL AKX
v —RT AT, J\ﬁT r(Q) ZBE T 28 EALO AN IR —FERIZ AR IR —MIEEREL., H IR —k (0) 2%
DR—ha) —ALT 25 FPGA v v 7 ICHifi LET, LERY =Ry 7 <y (VHDL) 721337 A—Z — A
(Verilog) IZEEAZMZ T, AV R—F L DT TV FOE~NAET —ZEELET,

R—h DB

—1% H g B
O 7 1 N7 7—DH 7]
I AT 1 Ny T 7—DANT]
FHELLDANF
AVAR =gy ]
A HESt
CORE Generator™ L0V 4 —FK AA]
~7aOHPR—k ARH]
ZOZLACNTEE | T A O EALA AR —NMIR L CHEgRSIVET, BHF 1TV — X a—RTIRETLILEIIHY

FH AN, ME JBLT%/X&//:EHFT%iﬁ“O ZDAVR—=RNEA AL = T BITE, FOA L AZ
vr—yay a—REeikk E T T 4T /Y a— VA LE T, T A ER DD, T_TO /0 2R —
FNeT AL D FALIZEE L TEEW, I R— T A O EALATIFR—MZ, O R—reZoO A1 fiia s
nNoayy 7|\ B E T, generic/defparam [HEEZ R EL ., /Ny 77— DENAET —ZHEUNIFH EL TTEEN,

ARG IR 1%

B T—4RE & TIAILE ERER
IOSTANDARD S T — MR "DEFAULT” TUACNMZ /0 B EEIDY CTET,
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EA4E: FTHAU ILAVE & XILINXe

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- IBUF: Single-ended Input Buffer
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

IBUF_inst : IBUF
generic map (

IBUF_LOW_PWR => TRUE, -- Low power (TRUE) vs. performance (FALSE) setting for refernced I/0 standards
IOSTANDARD => "DEFAULT")
port map (
o => 0, -- Buffer output
I =>1 -- Buffer input (connect directly to top-level port)

)

-- End of IBUF_ inst instantiation
Verilog 581t (A2 A2 T —23Y)

// IBUF: Single-ended Input Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

IBUF # (
.IBUF_LOW PWR("TRUE"), // Low power (TRUE) vs. performance (FALSE) setting for referenced I/O standards
.IOSTANDARD ("DEFAULT") // Specify the input I/O standard
) IBUF inst (
.0 (0), // Buffer output
LI(D) // Buffer input (connect directly to top-level port)

)i

// End of IBUF_inst instantiation

EER A
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& XILINXs FA4E: THAY ILAVE

IBUFDS

71)S5 47 : Differential Signaling Input Buffer

IBUFDS

1B 0

M=

ZOTYAy U ACNMIREEZEZBE FEEH T2 A )13y 77 —T7F, IBUFDS Tid, 7 A L LdDA
H—=T A AMEEIE, — TR AZ—=THI)— FNAL—T L7325 2 DORLDR—F (1, IB) TRENET, vAF—¢
AL —7 X MYNET_P & MYNET N O X512, [AUGREME T O3t OREEZRLET, £lo, A7 var otz
R BHE, TN AT 7T 4050 B A ar R— R b Z I T £,

am B 3R

AR H A

I B 0

0 0 L kAL
0 1 0

1 0 1

1 1 EAAL

R—b D& A

R—+2 AE ] HRe
I AS 1 Diff p X7 7 —D AN
1B AS 1 Diffp Xy 77 —D A7)
0 7 1 Ny T77—DHA
THAODANEE
AVAR =g e

Ei AT
CORE Generator™ 3O\ 4% —K il
~7aDYR—h NGl

THAUBEREZ R DT D TXTD /0 2R =R T AL O FALICELE L TSV, [ R — BT A
YD N DV AL —ERDANTIR =N, IB R =ik EALDAL —7 L72H ASjAR—HMT, O R—raZD A T3k
fashoryy ZIZHRLET, generic/defparam EZFXEL , /Ny 77— DESAET —Z NI EL TTZEWY,
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AR R 1%

B T—4RE [l FIHIE SR BH

DIFF_TERM 7 — K TRUE, FALSE FALSE LR AL D B KSR A A R — T L C L
ij—o

IOSTANDARD | 30751 T—ar—teB R "DEFAULT” | =L AT 1/O BlARZHID Y TET,

VHDL 2t (A REV T—23Y)
WD 2 SOOXNEELLNESIT, I — LTy T T4 B S ORI T E T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- IBUFDS: Differential Input Buffer
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

IBUFDS inst : IBUFDS
generic map (

DIFF TERM => FALSE, -- Differential Termination
IBUF_LowiPWR => TRUE, -- Low power (TRUE) vs. performance (FALSE) setting for refernced I/0 standards
IOSTANDARD => "DEFAULT")
port map (
o => 0, -- Buffer output
I => I, -- 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 81k (A RAV T —3Y)

// IBUFDS: Differential Input Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

IBUFDS # (
.DIFF TERM("FALSE"), // Differential Termination
.IOSTANDARD ("DEFAULT") // Specify the input I/O standard

) IBUFDS_inst (
.0(0), // Buffer output
.I(I), // Diff p buffer input (connect directly to top-level port)
LIB(IB) // Diff n buffer input (connect directly to top-level port)
)

// End of IBUFDS inst instantiation

s HIE R
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& XILINXs FA4E: THAY ILAVE

IBUFDS_DIFF_OUT

Z1)2F 47 : Signaling Input Buffer with Differential Output

IBUFDS_DIFF_OUT

X10107

M=

ZOTPAL LA, EBE S AT 5 ANy 77 =TT, IBUFDS DIFF OUT TiX, 7 ¥4 L~ oA
VE—T 2 AME TN, — PRI AZ—THI—FRAL—T 5 2 DD RpLFR— (1, IB) TRENET, v2A¥—
EAL—T7 1L MYNET_P & MYNET N O X512, [FAUFHEAE 5 D Kkt DR AEAE R L £ 9, IBUFDS_DIFF_OUT Ti&, 7
G 5 Ol 5 ONFNCNEL T 7B ATEH 80 IBURDS L8720 Ed, Fo, A7 varoE@ikimati 358, v
TFN AT VTR m L, A R — R b O AR CEET,

ISR
AR H A
I IB (0] OB
0 0 L BRI L
0 1 0 1
1 0 1 0
1 1 EAvL FEAr L
FH A2 DANF %
AVARZ =gy e
il AR
CORE Generator™ BL W74V —K ARA]
~7udHR—h Ry

FHAVBERBERDTD, TRTD /0 TR =R M7 FAL O ANCRIEL TS, [ R — b T
AL Dhg EALDO~AZ— L2 B ANTJAR—NMNZ IB AR —h ot ELOAL —T7 LB A SR —RMZ, O BEL OB A—h
DN PG ENLa Y v 7 Z8#E i LE T, generic/ /NTA—X —fHEREL, Ny T 7 —DESNAE T —EE I
FREL TSN,

Virtex—=6 547 351) 5i/4F (HDL )
UG623 (v13.3) 2011 £ 10 A 26 H http://japan.xilinx.com 151




EA4E: FTHAU ILAVE & XILINXe

AR R 1%

B F—AE ] TI4ILE ERER
DIFF_TERM 7 — A% | TRUE, FALSE | FALSE NI ZE B IR 2 B 32 m E a4 E
IOSTANDARD a2 F—#3—K | "DEFAULT” | =L AL RC I/O #ikE2EI0 Y T
i ]
[BUF_LOW_POWER 7 — % | TRUE, FALSE | FALSE HEENEHET DI EEEL T D20, X
TA—~ AR LT OB T D
BE

VHDL 8§83k (/2 RA T —23Y)
KD 2 DODOXLBIFELZWG AT, a8 =L T T4 T4 B S ORI T E7,

Library UNISIM;

use UNISIM.vcomponents.all;

-- IBUFDS DIFF OUT: Differential Input Buffer with Differential Output
-- Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

IBUFDS_DIFF OUT inst : IBUFDS DIFF OUT
generic map (

DIFF_TERM => FALSE, -- Differential Termination
IBUF_LOW PWR => TRUE, -- Low power (TRUE) vs. performance (FALSE) setting for refernced I/O standards
IOSTANDARD => "DEFAULT") -- Specify the input I/0 standard
port map (
o => 0, -- Buffer diff p output
OB => OB, -- Buffer diff n output
I => I, -- 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_DIFF_OUT inst instantiation
Verilog 81k (A RAV T —3Y)

// IBUFDS DIFF OUT: Differential Input Buffer with Differential Output
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

IBUFDS_DIFF OUT # (
.DIFF TERM("FALSE"), // Differential Termination, "TRUE"/"FALSE"
.IBUF:LOW_PWR("TRUE"), // Low power="TRUE", Highest performance="FALSE"
.IOSTANDARD ("DEFAULT") // Specify the input I/O standard

) IBUFDS DIFF OUT inst (
.0(0), // Buffer diff p output
.OB(OB), // Buffer diff n output
LI(T), // 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 DIFF OUT inst instantiation

E=R R
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& XILINXs FA4E . FHALY ILAVE

IBUFDS_GTHET1

71JS5 47 : Differential Clock Input for the GTH Transceiver Reference Clocks

IBUFDS_GTHE1
| o

1B

X11999

M=

GTH hZr == T 7L R Juyy OBERAZER /vy AT, 4 KEiH5H GTH OXEZ &2 IBUFGDS_GTHEL
L IR—R R0 1 2HY, GTHEL.QUAD V3747 @ REFCLK BN EEEERINET,
THAODANFE

DTV AU N A AR — T B 21T ., Virtex—-6 FPGA GTH Transceiver Wizard 72132 DL AL 45 T B HE
a7 EHEHLET, 2OV AV MIEE A AZ = — LW TLIEEND,

FHEHR

Virtex-6 FPGA GTH FF> 3 — N — m—H— H AR
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EA4E: FTHAU ILAVE & XILINXe

IBUFDS_GTXET

71)SF 47 : Differential Clock Input for the Transceiver Reference Clocks

IBUFDS_GTXE1
—jCEB or—
—!

—IB ODIV2 |—
X11156

GT DVT7 7L A vayZ ANJ1721F T7< BUFG/MMCM 2D ray 7 V) — R ZEN+5208 Tx5, b
= NR—= Ty R Iay I DE /a7 AN ST, IBUFDS.GTXEL ICEE# L7227V v RD 4 GTXELIZH D
MGTREFCLKRX/TX ¥, D LD 27U R® 4 GTXELZH S NORTHREFCLKRX/TX B>  F7-IL FOITIvRD 4
GTXE1 124 % SOUTHREFCLKRX/TX B 2k LET,

IBUFDS.GTXEL L A MR CX AT AT 4 31— ay BT Virtex®-6 I[ZIZEHBHVET, GT DV T77L R Zay
IREHRESILTOAEEA . Bl b SN BIARIC S E PO D GTIZHY 7 M= T2k b7 /L 2 ha— L Db LR
e CEET, EEOImy 73 GT ILEfHSN TGS, Y7 2712804 IBUFDS 78 GT EOFREE U CE#RS
ALET, D%V, IBUFDS.GTXEL ® O E'iZ, GT ® MGTREFCLKRX/TX £°> %7213 NORTH/SOUTHREFCLKRX/TX
B RS NET,

AE: RX BEOXTX O~ AF 7L — 1 ZMBNGRIRCXET2, filfidsVay EoFInET,

THAUDANFE

DTV A NEA AR T — A2, RocketlO™ Wizard 72132 D=L AL M & B 7 2 HLES, 2
DTV AVMNIBEEAL AZ L T —RLRWTLIEE N,

EER R
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& XILINXs FA4E: THAY ILAVE

IBUFG
J1)25 47 : Dedicated Input Clock Buffer
| [ (e}

IBUFG

X10181

M=

IBUFG (%, FPGA ~D A j7vay %7 v—r3 )0 Z7ay 7B ) — A8 3570 X 328 A A J1¢9, IBUFG
13 EALAR—R 6B MMCM #7213 BUFG ~O B A L7020 | TRAAD Iy ZEIEE Y v X — N i /NBIZH 2 B
*9°, IBUFG ® A1k, 7y 273 A (CO) Vo Emidra— L Zayr (GC) B TOLERE T £ 7,

HK—h D58

R—r% A = B EE
¢ Hi 7 1 rayy Ny 77—
I AT 1 savy Ny 77— A1)

THAODANFE

AVAR =gy ]

HHE Heum
CORE Generator™ LW 4 —FR R
~ 7O R —h ENG

ERAATREZE A
Bt T—5E | {E TI4IE 2t B
IOSTANDARD | 32551 TRy — B "DEFAULT” TU AT /O Bk aEID S TES,

VHDL ik (/2 RA T —S3Y)
WD 2 SOXNEELEVEASIT, 28— LT T T4 B S ORI T E T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- IBUFG: Single-ended global clock input buffer
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

IBUFG inst : IBUFG
generic map (

IBUF_LOW_PWR => TRUE, -- Low power (TRUE) vs. performance (FALSE) setting for refernced I/O standards
IOSTANDARD => "DEFAULT")
port map (
O => 0, -- Clock buffer output
I => 1 -- Clock buffer input (connect directly to top-level port)
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EA4E: FTHAU ILAVE & XILINXe

-- End of IBUFG inst instantiation
Verilog 581t (A2 RE2 T —23Y)

// IBUFG: Single-ended global clock input buffer
// Virtex-6
// ¥Xilinx HDL Libraries Guide, version 13.3

IBUFG # (
.IBUF LOW PWR("TRUE"), // Low power (TRUE) vs. performance (FALSE) setting for referenced I/O standards
.IOSTANDARD ("DEFAULT") // Specify the input I/O standard

) IBUFG_inst (

.0(0), // Clock buffer output

LI(I) // Clock buffer input (connect directly to top-level port)
)i

// End of IBUFG inst instantiation

s HIEHR
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& XILINXs FA4E: THAY ILAVE

IBUFGDS

72T 47 : Differential Signaling Dedicated Input Clock Buffer and Optional Delay

|
1B

o
IBUFGDS
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& XILINXe

AR R 1%

B T—45E & FI4ILE SRER
IOSTANDARD pa==]| F—X—Mez i | "DEFAULT” T AN /O B EEV Y CTET,

VHDL 2k (/2 REA T —23Y)

WD 2 ODOIXNFIELZ WAL, I — LT T T4 B S O£,

Library UNISIM;

use UNISIM.vcomponents.all;

-- IBUFGDS: Differential Global Clock Input Buffer
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

IBUFGDS inst IBUFGDS
generic map (
DIFF TERM => FALSE, -- Differential Termination
IBUF_LOW_PWR => TRUE, -- Low power (TRUE) vs. performance (FALSE) setting for refernced I/0 standards
IOSTANDARD => "DEFAULT")
port map (
o => 0, —-- Clock buffer output
I =>1I, -- 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 ([ RE2 T —3Y)

// IBUFGDS: Differential Global Clock Input Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

IBUFGDS # (
.DIFF_TERM("FALSE"), // Differential Termination
.IOSTANDARD ("DEFAULT") // Specify the input I/O standard
) IBUFGDS_inst (
.0(0), // Clock buffer output

.I(I), // 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
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& XILINXs FA4E: THAY ILAVE

IBUFGDS_DIFF_OUT

71)25 47 : Differential Signaling Input Buffer with Differential Output

| o
1B oB

IBUFGDS_DIFF_OUT
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AR R 1%

B T—4RE fi& TI+ILE £ BA

IOSTANDARD pasvl T A — RS "DEFAULT” TLAVNMZ /O B EEID YT

DIFF_TERM 7 — %% | TRUE, FALSE FALSE PN B S T S SR R B A 4 B D75 A
feE

IBUF_LOW_PWR 7 —nfe# | TRUE, FALSE FALSE M E LT DL BT 57, /%
7?“~7‘/7\7£)F51J:¢E>:&%1%5‘E‘9“573)
IR E

VHDL ik (/2 RAV T —23Y)
WD 2 SOXNEELNEASIT., a8 — L T T T B S ORI T E T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- IBUFGDS_DIFF OUT: Differential Global Clock Buffer with Differential Output
-- Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

IBUFGDS DIFF OUT inst : IBUFGDS DIFF OUT
generic map (

DIFF TERM => FALSE, -- Differential Termination
IBUF LOW PWR => TRUE, -- Low power (TRUE) vs. performance (FALSE) setting for refernced I/0O standards
TOSTANDARD => "DEFAULT") -- Specify the input I/O standard
port map (
o => 0, -- Buffer diff p output
OB => OB, -- Buffer diff n output
I => I, -- Diff p buffer input (connect directly to top-level port)
IB => IB -- Diff n buffer input (connect directly to top-level port)

)i

-- End of IBUFGDS DIFF OUT_inst instantiation
Verilog e ({2 XAV T —23Y)

// IBUFGDS DIFF OUT: Differential Global Clock Buffer with Differential Output
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

IBUFGDS_DIFF_OUT # (
.DIFF_TERM("FALSE"), // Differential Termination, "TRUE"/"FALSE"
.IBUF_LOW PWR("TRUE"), // Low power="TRUE", Highest performance="FALSE"
.IOSTANDARD ("DEFAULT") // Specify the input I/O standard

) IBUFGDS DIFF OUT inst (
.0(0), // Buffer diff p output
.OB(OB), // Buffer diff n output
LI(I), // Diff p buffer input (connect directly to top-level port)
.IB(IB) // Diff n buffer input (connect directly to top-level port)

)i

// End of IBUFGDS DIFF OUT inst instantiation
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& XILINXs

ICAP_VIRTEX6

——

71)2F 47 : Internal Configuration Access Port

ICAP_VIRTEX6
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& XILINXe

AR R 1%

B

—5 %

!

E]

FIHIE

FiBA

DEVICE_ID

32”h04244093
32" h042CA093,

32”h04244093

HOENCD T a T LAENTNWDT INAA
ID EEEELET,

32"h042CC093,
32"h042C4093
327h042D0093
32’ h0423A093,
327h0424A093,
327h0424C093,
327104240093
327104248093
327104250093
327104252093
327104256093
327104286093
327104288093

ICAP_WIDTH “X8”, "X16”, ”X8”

39"

Pl

ICAP_VIRTEX6 Cffi 32 ATBLOH
hT —HlEERELET,

SIM_CFG_FILE_NAME SR TrANDLHEIE | Rl

PRal—iary BEF AT T AT —E Y
i k7740 (RBT) 248 ELE£ T,

VHDL 821k (/> RA T —23Y)
WD 2 DODLBFIELR NS T, 2 — LTy T4 T4 B S ORNCAN T ET,

Library UNISIM;

use UNISIM.vcomponents.all;

-- ICAP_VIRTEX6: Internal Configuration Access Port
-- Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

ICAP VIRTEX6 inst :
generic map (

ICAP _VIRTEX6

DEVICE ID => X"4244093", -- Specifies the pre-programmed Device ID value
ICAP_WIDTH => "X8", -- Specifies the input and output data width to be used with the
-- ICAP_VIRTEX6.
SIM CFG_FILE NAME => "NONE" -- Specifies the Raw Bitstream (RBT) file to be parsed by the simulation
-- model
)
port map (
BUSY => BUSY, -- 1-bit output: Busy/Ready output
o => 0, -- 32-bit output: Configuration data output bus
CLK => CLK, -- 1-bit input: Clock Input
CSB => CSB, -- 1-bit input: Active-Low ICAP input Enable
I =>1, -- 32-bit input: Configuration data input bus
RDWRB => RDWRB -- 1-bit input: Read/Write Select input

);

-- End of ICAP VIRTEX6 inst instantiation

Virtex-6 54731 A4 F (HDL A)
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& XILINXs FA4E . FHALY ILAVE

Verilog i1t ([ RE2 L T—3Y)

// ICAP_VIRTEX6: Internal Configuration Access Port
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

ICAP_VIRTEX6 # (

.DEVICE ID(0'h4244093), // Specifies the pre-programmed Device ID value

.ICAP WIDTH("X8"), // Specifies the input and output data width to be used with the
// ICAP_VIRTEX6.

.SIM CFG_FILE NAME ("NONE") // Specifies the Raw Bitstream (RBT) file to be parsed by the simulation
// model

)
ICAP VIRTEX6 inst (

.BUSY (BUSY), // 1l-bit output: Busy/Ready output

.0(0), // 32-bit output: Configuration data output bus
.CLK(CLK), // 1-bit input: Clock Input

.CSB(CSB), // 1-bit input: Active-Low ICAP input Enable
LI(D), // 32-bit input: Configuration data input bus

.RDWRB (RDWRB) // 1-bit input: Read/Write Select input
)i

// End of ICAP_VIRTEX6_ inst instantiation

EE N

Virtex—6 FPGA D& ¥} (22— — HIARBLOT —H# L —h)
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EA4E: FTHAU ILAVE & XILINXe

71)=5 47 : Input Dual Data—Rate Register

IDDR

a1

X10109

M=E

ZDOTYA :EI/%/F . AU X FPGA THIERF 27/ 5 —% L —k (DDR) (EBE2Z(ETH-ODOHE A AL
LUAATY, T—ENRVIAENDS Iy 2oV D LIl T — X% FPGA 777 Vw7 AN T5F—KE, RLryayy
Ty TRIFFICANTHE—RBHVET, 2k, XA T PNEHECR 5T BINOVY — 2 LEHD FH A,

OPPOSITE_EDGE &—FK : @7 ® DDR F K TTF — 0 ZE&NFT, Ql 1T/ C ODE ML EBRV=yTd
FBIZEALL, QIR LH PRV DBICELLET,

SAME EDGE ®&—F : ¥ —#[37uv7 C DR DTy TZESNETN, LD PRy Y F—HF LU RK
DEIZLV P AZNIBINSNTEY, ZOLVAFIIay /{55 C ONH LRy P TEET 50T, DDR
T—2IRC 7Yy =y YT FPGA IZIEFENET, 72720, 7 —# XTI DB SN T AIOIC R A ET,
QL &£ Q2 ITIEFEAT 1 BE 2 BREIFFICEEEINT AIDOXT BT 1 ERRFTERY ROy
PAINLTRT 2 L3 BNEEENET,

SAME_EDGE_PIPELINED &—F : SAME_EDGE ©—R&RIBEIZT — 0B S E9 4, SAME EDGE £—R T
DT —H XTO4yEw T 5720, SLH BNy F—F LU AZDOFICH LA BN BINENE T, 2l
X0, F =% 7R QL &£ QECHIFICEESNET, 2L, ZOF—F&E#HT5L. Q1 L Q2 1F %
NEALTAL AT 1 A7 58I ET,

IDDR 1% IODELAY 72X @ SelectlO™ ¥R LS TXxF 9,

AE . EEALEZ—T A RAIZIZ. IDDR2CLK 2o R —% b AL T F—FDORIAIXT 2 SOOI LT 7 ay 7%
BETXET, Z0arF — % ME. IDDR O/87 4 —<2 RABE N R 45702 X2 L E9, IDDR 2CLK TiX. &4
Biprayy V) —2ZEMREEZ . IDDR I iR — R bl AL XTI R BB E IR S AE T AR et H £97,

R—b D& A

R—t4 AR & e ae

Ql ~ Q2 77 1 FPGA \Z##t 3% IDDR tH )T, QUITRMDOT —F <7, Q213 2
BEHOT —4 T TT,

C AT 1 sy I NJJETT,

CE AT 1 Low |Z722&  R—h O O N1 70y I BT 4 AT —T TRV ET,

D A 1 DDR 5 —#% IDDR &Y a—/VIZA1T5E L,

ZOENE, F EALDO AN ETTRFRIAR =, ATBIENGR ESi-
IODELAY . 723872 A ET G 77—k L £,

R AT 1 727547 High DUty T Ql BLU Q2 Z##mFE 0 IcLEd, SRTYPE
B IEESE, R FEIIFERIICER ETEET,
S AT L T 7T 47 High DUVt T Q1 BLON Q2 ##FE 1 IZLFET, SRTYPE

BRI IS E | A EI3ERBICRETEET,
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& XILINXs FA4E . FHALY ILAVE

THAVDANFE

E i AR
CORE Generator™ BL U 4% —K NG
~7uadH%R—h NG

E AR RES IR 1%

B T—AE | {E TIHILE S BA
DDR_CLK EDGE | sr=7 ”OPPOSITE_EDGE”, ”OPPOSITE. vy TPk % IDDR OEAEE—
“SAME_EDGE”, EDGE” FEfRELET,
“SAME_EDGE_
PIPELINED”
INIT_Q1 2 % 0.1 0 O T4 2l —ay DAZ— T T B E
X GSR BT H—hEN7=EED Q1 B DF)
MEEEELET,
INIT_Q2 2 0.1 0 O T 4FK 2l — gy DAZ—NT T HBE-
1T GSR BT —hSNTLExD Q2 B DF)
HMEZEELET,
SRTYPE SCEE “SYNC”. “ASYNC” “SYNC” TNV NDX AT EIRINLET, "SYNC”
WCRETDEVEYN R BEUOEYNO) ¥V
COBIEN C /vy BUDSEE ERY Ty
DICREIMIL ., "ASYNC” IZ3R ET DL IEFH
BIEIZRDET,

VHDL E2ik (/2 RA T T—S 7))
WD 2 DODLBFIELR NGRS IE, 2 — LTy T4 T4 B E ORNAN T ET,

Library UNISIM;

use UNISIM.vcomponents.all;

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

-= Virtex-6

—-— Xilinx HDL Libraries Guide, version 13.3

IDDR inst : IDDR
generic map (

DDR_CLK_EDGE => "OPPOSITE EDGE", -- "OPPOSITE EDGE", "SAME EDGE"
-—- or "SAME EDGE PIPELINED"
INIT Q1 => ’0’, -- Initial value of Ql: '0’ or "1’
INIT Q2 => ’0’, -- Initial value of Q2: 0’ or "1’
SRTYPE => "SYNC") -- Set/Reset type: "SYNC" or "ASYNC"
port map (
Q1 => Q1, -- 1-bit output for positive edge of clock
Q2 => 02, -- 1l-bit output for negative edge of clock
c =>C, -- 1-bit clock input
CE => CE, -- 1l-bit clock enable input
D => D, -- 1l-bit DDR data input
R => R, -- 1-bit reset
S => S -- 1-bit set
)

’

-- End of IDDR inst instantiation
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

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

// Virtex-6

// Xilinx HDL Libraries Guide, version 13.3

IDDR # (
.DDR_CLK_EDGE ("OPPOSITE EDGE"), // "OPPOSITE EDGE", "SAME EDGE"
// or "SAME_EDGE_PIPELINED"
JINIT Q1(1/b0), // Initial value of Ql: 1’b0 or 1’bl
JINIT Q2(1'b0), // Initial value of Q2: 1’b0 or 1’bl
.SRTYPE ("SYNC") // Set/Reset type: "SYNC" or "ASYNC"
) IDDR inst (
.01(Q1l), // 1-bit output for positive edge of clock
.02(Q2), // 1-bit output for negative edge of clock
.C(C), // 1-bit clock input
.CE(CE), // 1-bit clock enable input
.D(D), // 1l-bit DDR data input
-R(R), // 1-bit reset
.S (S) // 1-bit set
)

// End of IDDR inst instantiation

AR

Virtex-6 FPGA D& ¥} (2 —H— TAFBLIOT —F#2—1)
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& XILINXs FA4E . FHALY ILAVE

IDDR 2CLK
71)25 47 : Input Dual Data—Rate Register with Dual Clock Inputs

IDDR_2CLK [ o4

(e} o
T | |m O (m |0

X10489

M=E

ZOTHA T AUNE, AV VA FPGA THERT 27V 7 —4% L—k (DDR) (5 55225 75720 DFEH AL
VAZ T, IDDR2CLK V35 471X, DDR 7 XV r—ab Db ES0TF —HZ i TR0 F — 2 5% v 7 F v
DD 2 DDIay I BT IV r—ary TOHRMEALTTEEN,
OPPOSITE_EDGE &—F : iy ® DDR S A CTT7 — 4B ZfFE3NnET, Ql1Z7/rys C DEFLHL ERDTy Y0
BICEEL, Q2 1Z7uy s CB OKNH PRV =y P O%ICE{LLET,
SAME EDGE E&—FK : & —# 3% /70y /DN LNV Ty P TZIESNET N, CB /vy 5F—X LUV A
ZDRNILV Y AZN 1 DIBNMENFET, ZOLVRZIZ/uv7{EE C ONNH ERVTy P TEETHD T,
DDR 7 —#IRIL/ vy Tv T FPGA T EENE T, 72720, T —4 XTI BESIN THWA IR AFE
T, QL & Q2IZIET 1 BEO2 BRIKFICEFENT, HHIDXTNRT 1 ER N7 R, RO 7ayy
P AINLTRT 2 L3 BNEESNET,
SAME_EDGE_PIPELINED & —F : SAME EDGE E—RL[EERICT —# DB SN ET M, SAME EDGE &—FR
TOT —H XT DO EEEEGET D720, C Drayy T —F LY AZDRENIHLL AN BMENE T, 2
WD, T2 XTH QL E Q2 EVICRIFICEEENET, 2L, ZOE—RE2HTHL. Q1 £ Q2 5
NEALT DL ATV 1 A7 mLET,

IDDR 1% IODELAY 72 & @ SelectlO™ ¥R L& TXxF 7,

R—bDEREA

R—r4% A F = B EE

Ql: Q2 H 77 1 FPGA (28t 32 IDDR B/ TF, QUITHRADOT —H 2
T QX2 H/EHDT —F X7 T,

C AN 1 MHERNNZTOT —H X T T T DT T~ sayy
AHE

CB A 1 MBI OT =L Xy T F X507 syays A
T, BT TA~Y ZayrE 180 MR TN TVET,

CE AT 1 Low (27258 R—F O O Ivay IR T 4 A= —T 12
0 E9,

D A7 1 DDR 5 —#% IDDR &Y a2 — LI AT 5

ZOE U, B LD AR R, A IR AE AR
EE 7= IODELAY., #5587 A ) E1- 13 W1 /S
7L ET,

R A 1 727747 High Vv ;T Q1 BXO Q2 ¥ 0 IcLET,
SRTYPE @iz HS&, R FI3IERPICRETEET,
S AT 1 T 7747 High VBT QLI BL Q2 ZimH 1 IcLEd,

SRTYPE @Mz S % MM E/IZIERMICHRETEET,
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& XILINXs

_\\'U:’f./ DANB 73_ /£

AVAR S =gy HeAE
HE R NI
CORE Generator™ L w4 —F ARy
~7adYR—h A\]

CEUVENLENYIuy ) 2o Vkhkind Iuayy V—R(IZ

7= AR LE T,

.CBYLVEYWEL FR0ravy Tolh it ray

D v & d BALO AT EIAIBIF AR =, IODELAY, dHVMEA L AZ Y v — ST Ay &7 U5 1]
N7 7—IZ8mLET,

QL BIW Q2 BT, @Y eT —4 V— AR T HLERHVET,

CE B3, REHOLAIE High 128 L, FEH T35 513 ray s A Xx—7 /v avy 2@ LET,

RBLIOS UL, REHDL AT Low IZ8L, EH T2 G IX@E 2y NIy MEEa Y v 7128

ELET,

HEOOEIEIC/RD X902, avR—3x Mo BHERELET,

ZONRT DAL IR—F L MIFRC ey 2B FE AL TA AZ v —R L [ HTFIREZ 1/0 VY — R MEERIZ L7

WEST /O RTD P BELUNIZ LOC #HlEFRALTEHELET,

*0)::/1“ FUMEL FIEND /O arR—xohedtica—Rogxk BRI/ AX v 2— L ET, Zh
IZED, Zhizdn, EBETﬁW/ Tn—% WP EITTERINTRET,

CLK 2F¥ 2 —Z f/NRICH 2 5121, CLK BX U CLKB O A, m—H )V KEETIE AR, 7 a— Ll

(DCM/MMCM) IR ENAINCT AL ERHVET, v — DV KA AT AT 2 —RB IS ET I3,
DCM/MMCM ZfE i3 2L A% 2—nN Mz binnEd,

EAATRET R 1%

=4k T—5E

=}

T4

FtBA

DDR.CLK EDGE | ~r=%i|

“"OPPOSITE_EDGE”,
“"SAME_EDGE”

“SAME_EDGE _PIPELINED”

EDGE”

"OPPOSITE_

vy TPk 2% DDR O E
E—RERELET, FEME, M)
ZHEMLTLIEEN,

INIT_Q1

0.1

AT 4 X2l —alr DAX—R T v
% E21L GSR M7V —hEShizt&x
QL OMEEFRELET,

INIT_Q2

2T 4K 2l — Ay DAE— T
%ELIL GSR BT —hENTEED
Q2 v OIHMEETRELET,

SRTYPE

"SYNC”, “ASYNC”

“SYNC”

TN/ VY RDFAT HEIRLET,
"SYNC” IZRETHE VEYE R) BE&
Wbk ) B O#fEN Crays e
DALH BNy IZFEHAL ., "ASYNC”
WZRRE T HEFERMENVEIC RV ET,
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& XILINXs FA4E . FHALY ILAVE

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- IDDR 2CLK: Dual-Clock, Input Double Data Rate Input Register with
- Set, Reset and Clock Enable.

-= Virtex-6

—-— Xilinx HDL Libraries Guide, version 13.3

IDDR 2CLK_inst : IDDR_2CLK
generic map (

DDR_CLK EDGE => "OPPOSITE EDGE", -- "OPPOSITE EDGE", "SAME EDGE"
-- or "SAME EDGE_ PIPELINED"
INIT Q1 => ’'0", -- Initial value of Ql: '0’ or "1’
INIT Q2 => '0’, -- Initial value of Q2: ’0’ or ’1'
SRTYPE => "SYNC") -- Set/Reset type: "SYNC" or "ASYNC"
port map (
Q1 => Q1, -- 1-bit output for positive edge of clock
Q2 => Q2, -- 1l-bit output for negative edge of clock
c =>cC, -- 1-bit primary clock input
CB => CB, -- 1l-bit secondary clock input
CE => CE, -- 1l-bit clock enable input
D => D, -- 1l-bit DDR data input
R => R, -- 1-bit reset
S => S -- 1l-bit set
)

’

-- End of IDDR 2CLK inst instantiation
Verilog i1t (A2 A2 T —23Y)

// IDDR_2CLK: Dual-Clock, Input Double Data Rate Input Register with
// Set, Reset and Clock Enable.

// Virtex-6

// Xilinx HDL Libraries Guide, version 13.3

IDDR_2CLK #(
.DDR CLK EDGE ("OPPOSITE EDGE"), // "OPPOSITE EDGE", "SAME EDGE"
- a // or "SAME EDGE PIPELINED"
JINIT Q1(1'b0), // Initial value of Ql: 1’b0 or 1'bl
.INIT:QZ(I’bO), // Initial value of Q2: 1’b0 or 1'bl
.SRTYPE ("SYNC") // Set/Reset type: "SYNC" or "ASYNC"
) IDDR 2CLK inst (
.Q1(Q1l), // 1-bit output for positive edge of clock
.02(Q2), // 1-bit output for negative edge of clock
.C(C), // 1-bit primay clock input
.CB(CB), // 1-bit secondary clock input
.CE(CE), // 1-bit clock enable input
.D(D), // 1-bit DDR data input
.R(R), // 1-bit reset
.S (9) // 1l-bit set
)i

// End of IDDR 2CLK inst instantiation
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EA4E: FTHAU ILAVE & XILINXe

IDELAYCTRL
J1)S5 47 : IDELAY Tap Delay Value Control

REFCLK | IDELAYCTRL, ROY

RST

X10111

M=

ZDO L AMI, IODELAYEL 2 5581V AX v 2= T DM ERHVET, it IDELAY £7-1%
ISERDES ZV3IT 4T MA L AZ L —RENTHEY, IOBDELAY TYPE &2 FIXED %£7-1% VARIABLE IC@&E S
NTCVWBEETT, ZOFEY 22—/, #ma)ﬂ/&@u%w/x 7wy REFCLK 2 3285612, utX &
£, BEOREDOELITh DO T, Xy T BIETA NZEBITEANAT AEMIELET, i ;D\Eﬁﬁfocﬁé&itpﬁ%m
AHEIC 720 FE T,

R— 0> 55 B
—k4% AmE = B EE
RDY H 7 1 V7 7L A Z7ayZ NJ) REFCLK BE o Tr xRk LET,

REFCLK 23% 132 (REFCLK 2% High £721% Low (2 1 Z7my 27 A Hi LA
EfRFFEND) L RDY (B HRT AT Y —hEET,

REFCLK AT 1 Tuav R, FBIE, IREOEALIII DL T AT BETANIEILE A
TAEBBELET, YT BIEET — 4 —MIGEHSINZEIZT5IC
1Z. REFCLK O 8 $% 200MHz 123 24BN HVE T,

RST AT 1 IDELAYCTRL [Bl#& %V LET, RST & 5%, 727717 High OI
RV~ T3, IDELAYCTRL #YU®vh 3 5I121%, ZOKR—1% 50ns
PLE High (7% —h T 0 ERHVET,

RST (8¥=2—/V Y¥Evh) : IDELAYCTRL B2Vt LEd, RST {2 51%. 727747 High OIERBI Y TT,
IDELAYCTRL ZVtv T 5I21%,. ZOAR—F4 50ns LA I High 127 —F T A U5ERHDET,

REFCLK V77V >R Zmy): 7ut A EIE BEDOEIIZH DL T Xy T BIET A NZEIEASAT A G
F, AT BIEE T — L —MIGERE SN EIZ T 5HI2i% . REFCLK O 8 %A 200MHz (2T ANERHET,

RDY (Ready tH) : V77L& /v A J) REFCLK 3278 ~7-2 %R LE T, REFCLK #3& L35 (REFCLK
2% High F721% Low (2 1 Z7uy 7 AWILL ERFFEND) & RDY B 5037 47 —hENET,

FHALDANFE K
AVAB v —ay e
i AT
CORE Generator™ L7 4V —K ARwA]
< 7aDYR—k A H]
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& XILINXs FA4E . FHALY ILAVE

VHDL 2t (A REV T—2 )
WD 2 ODLBEELRNEASIT, 2 — LTy T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- IDELAYCTRL : Input Delay Element Control
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

IDELAYCTRL inst : IDELAYCTRL

port map (
RDY => RDY, -- 1-bit output indicates validity of the REFCLK
REFCLK => REFCLK, -- 1l-bit reference clock input
RST => RST -- 1-bit reset input

)i

-- End of IDELAYCTRL_inst instantiation
Verilog 81k (A RAV T —3Y)

// IDELAYCTRL: IDELAY Tap Delay Value Control
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

(* IODELAY GROUP = "<iodelay group name>" *) // Specifies group name for associated IODELAYs and IDELAYCTRL
IDELAYCTRL IDELAYCTRL inst (

.RDY (RDY) , // 1-bit Ready output

.REFCLK (REFCLK), // 1-bit Reference clock input

.RST (RST) // 1l-bit Reset input

)

// End of IDELAYCTRL inst instantiation

E3 R

Virtex-6 FPGA D& ¥} (22— — TAFBLIOT =2 —1)
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& XILINXs

IOBUF

712547 : Bi-Directional Buffer

IOBUF

X10663

ME

TOFTYPAY TLAVNIW R T ZATU RO /O Ny 77 —T, NI w7 A5 W 5 e o\ C ke 3 5 5

BWCHEHLET,

IR

AR WA R Hh
T I I/0 (0]

L X z 1/0
0 1 1 1

0 0 0 0
R—bkdDERBA

R—r% AR 5] Mg

© i 1 Ny 77 =D

/0 A7 1 Ny TZ7—D AN

I AT 1 Ny T7—DANT]

! AT 1 FIART—h A =T VAT
FHALOANF 5%

AU AR Y Ty E

e 4t

CORE Generator™ B L O 4 —FK Nl

< 7aDYR— ]
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& XILINXe

AR R 1%

ks T—45E & TI+ILE &5 A

DRIVE HEH 2.4.6,8,12, 16, 24 12 I/0 H# L L T LVTITL, LVCMOS12,
LVCMOS15, LVCMOS18, LVCMOS25
721X LVCMOS33 %{#i 1 9°% SelectlO™
Ny 77— O ) ORI (mA) %38
RLET,

IOSTANDARD ==l F g — 5 “"DEFAULT” T AN 1/0 BIEEEID Y TET,

SLEW el “SLOW”., "FAST”, “SLOW” HAIDSES FRVEEH &L TR0 %

"QUIETIO” BELET, ZOJRIED Feili 723 E 7 ik

X, 7T —#v—FesRLTES N,

VHDL 2k (/2 RAV T —23Y)

WD 2 OO XLNIFAELRWEA X, at—L T T4 T4 B E ORIV T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- IOBUF: Single-ended Bi-directional Buffer
-= Virtex-6
-— Xilinx HDL Libraries Guide, version 13.3

IOBUF inst : IOBUF

generic map (
DRIVE => 12,
IOSTANDARD => "DEFAULT",
SLEW => "SLOW")

port map (
o => 0, -- Buffer output
I0 => IO, -- Buffer inout port (connect directly to top-level port)
I =>1, -- Buffer input
T =>T -- 3-state enable input, high=input, low=output

)

-- End of IOBUF inst instantiation
Verilog FLik ({2 RFL T T—23Y)

// IOBUF: Single-ended Bi-directional Buffer
// All devices
// Xilinx HDL Libraries Guide, version 13.3

TIOBUF # (
.DRIVE (12), // Specify the output drive strength
. IOSTANDARD ("DEFAULT"), // Specify the I/O standard
.SLEW ("SLOW") // Specify the output slew rate

) IOBUF inst (

.0(0), // Buffer output

.I0(10), // Buffer inout port (connect directly to top-level port)
LI(D), // Buffer input

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

)i

// End of IOBUF_inst instantiation

EER N
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& XILINXe

IOBUFDS

71JS5 47 : 3-State Differential Signaling I/0 Buffer with Active Low Output Enable

IOBUFDS

s

X10664

ME

ZOT YA LA MNE REEEBE 52 TR/ Y7 7 =T, I0BUFDS TiE, 7 A L~bDA
VE—T A RMEBIL, — I NI AE—TE)— T RAL—T 75 2 DO R AR —K (10, IOB) TEINET, «
AL —E AL —T X MYNET P & MYNET N O &51Z, RIUHEGE SO OREEZRLET, T, A7 varozE
Bima T8, 7T AT 7T EL, ANHBa R — RO EHIETEE T, T AL ASDAT)
T A ORIEEFFETHREIEL A M EENTOET,

MR
AR WA [ H A
I T I/0 I0B 0
X 7 7 Bl
0 0 1 0
I 1 0 1
R—bDEREA
R—r4 A = e R
¢ H D 1 Ny T r—DH )
/0 A 1 Diffp AH
IOB AN 1 Diffn A/
I AT 1 Ny T7—DANT)
T AN 1 "NIART —h AR —T VAT
THALDANE®
PO Y D= He %

i N}
CORE Generator™ 8L 74—k ANA]
< 7uad¥R—h 0l
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L+~ s
A AT A2 B 1
B T—5E | B TIHIE &t B
IOSTANDARD 3CTB) 7 =4 — B | "DEFAULT” LA /O BUEZFID S THT
VHDL g2k (A RAV T —3Y)
WD 2 SOXBHAELRVE AL, 28— L TxL T T EE ORI £
Library UNISIM;
use UNISIM.vcomponents.all;
-- IOBUFDS: Differential Bi-directional Buffer
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3
IOBUFDSiinst : IOBUFDS
generic map (
IOSTANDARD => "BLVDSi25")
port map (
o => 0, -- Buffer output
I0 => IO, -- Diff p inout (connect directly to top-level port)
IOB => IOB, -- Diff n inout (connect directly to top-level port)
I =>1, -- Buffer input
T =>T -- 3-state enable input, high=input, low=output
)i
-- End of IOBUFDS inst instantiation
. —" -, ~ ~
Verilog 81k (A RAV T —3Y)
// IOBUFDS: Differential Bi-directional Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3
IOBUFDS # (
. IOSTANDARD ("BLVDS 25") // Specify the I/0 standard
) IOBUFDS_inst (
.0(0), // Buffer output
.I0(10), // Diff p inout (connect directly to top-level port)
.IOB(IOB), // Diff n inout (connect directly to top-level port)
LI(I), // Buffer input
LT (T) // 3-state enable input, high=input, low=output
)i
// End of IOBUFDS inst instantiation
= ==
2 H1F #R
Virtex-6 FPGA O H} (= —H'— HARBLVPT = —h)
Virtex—6 473" A F (HDL )
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IODELAYET

71)2F 47 : Input and Output Fixed or Variable Delay Element

IODELAYE1

d CNTVALUEIN(4:0) CNTVALUEOUT(4:0)

—C

—CE

— CINVCTRL

—] CLKIN

— DATAIN

— IDATAIN

—]INC

——( ODATAIN

—RST

—T

DATAOUT

e

M=

X11159

£ 1/0 7my 712X, IODELAYEL LR IXND T 0l T A Re/e ikt BIE =L A MR EENTVET, ZORIETL
AME . ANV Y A& /ISERDESEL 7213 H J1LV 2% /OSERDESEL 7' 12w 7 HAHUMEF D il 5128k TxE 4,
IODELAYEL 1Z, ¥ ¥ VT L —var S Ay I EEEERT5 31 X7 OT7v 7T I0RBIETZL AN T, BT
X, Virtex—6 FPGA 7 —# L — S L TLEEWN, A G DOE AT /NA LU AZFE AT RA L AE D)
PRALFRIIL R EH R T %9, FPGA ul v/ CHEET 7B ATH2EG A HE T4, IODELAYEL %
T 2L AJMEZEEBNERIE CEET, ¥y BIEREEIL, IDELAYCTRL U7 7L > R 71y 2% Virtex—6 FPGA
T A =N CHRESNTZHRENDIRINT 52 LI > TEFE TEE T, IODELAYEL YV —A1X, A, tH77, F721%
WA EEIEE LTl Tk,

R—b D& A

R—r4 A B B aE
C ANTJ 1 VARIABLE %7213 VAR LOADABLE ®—R CEAESN570y 7 A
CE AT 1 AL IVAN T IIVANER/ NS DT 7747 High DA R—T )V
CINVCTRL AF 1 ravy 7 (C) OMBMHEZENIIZKEEL £,
CLKIN A 1 IODELAY ~®Z7a>2 A7) (10 CLKMUX 75)
CNTVALUEIN[4:0] AT 5 TAICFRARIAENDZ Y T EHA D FPGA 0Py sy 7

v s —1E
CNTVALUEOUTI[4:0] H 7 5 Zy T EE = — I FPGA 0y 2SR ESNEH T 02—
DATAIN A 1 FPGA vy 7 CHEEREISN, BV v/ TT 7B AR REIRIBIET A

L0 Ed, F—Hix. DATAOUT R—hr% /L T IDELAY_VALUE T
RRESIVIZIBIE T FPGA Ry 7127 4 —R 3y 7 SuES, DATAIN
e — BNV RIRECT, 7 —#% 10B IZBE 352 &1 T
EEHEA,
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R—bh4 73 A

=]

33

DATAOUT Hh

3ODT —Z AR —bBEDORET —ZT9, IDELAY £—RT
X FPGA 1w 712, ODELAY & —R TiZ IOB {2, MM IELE
TR T FICERINET, W HEBEE—RF T, TA—h
I1Z IDATAIN »$2& ODATAIN /S 2ZBIEJICEIV & % . OLOGIC 7
Oy INEDRTAART —ME B T TREND FIAIZFESIE AT
SEEH JTEBIER IR 2 T,

IDATAIN AT

BEE A B30TV 5 IOB CEREISILE T, IDELAY E—RTid,

7 —4 % ILOGIC/ISERDES 7' ZIZ AN 13 57>, FPGA uyv 71T
EEA 1T 5D, £721% DATAOUT AR — 44 LT IDELAY_VALUE
THRESNIZEBIECTH FIZANTEET,

INC AT

B TRIEDA LIV AN T IV AN

ODATAIN A

OLOGIC/OSERDES THREIXi1E9, ODELAY £—RT
IX. ODATAIN (X IOB 28 =L Cu5 DATAOUT R —h%
ODELAY VALUE Cg%E I V72 BIE CHEEh L £77,

RST AT

VARIABLE &—R T, ##BiETL A IDELAY VALUE %721
ODELAY VALUE B CREINT-EIZ BV L ET, 25D
JBERRESN T RWEEE, 0 IV EyhEnET, RSTIET
747 High ®UV& T, AH7uays AH (C) IZRBIL TWET,
VAR LOADABLE & —RClE, BTl A+ CNTVALUEIN CTg%
EINEICUEYRLUET, CNTVALUEIN[4:0] DN HLWE >
fEIC720Ed, ZDH4 . IDELAY VALUE 8L ODELAY VALUE
BT EAESET,

A RT =R ATTHIEIR —F, MG mEETIE, OBUFT @ T BV
HHEIEL E9, ATIDOBFEITINEBERE DA 1T High (2,
DHDEEENE Low IZLET,

THAVDANAE

AVARB =gy

f 24
A

CORE Generator™ LN 4 —R

~7adPR—h

EAATRET R 1T

B T—5E | T4k | B
CINVCTRL_SEL 7 — % | FALSE, TRUE FALSE vy (C) OBMEZBIIC KRl ET,
DELAY_SRC Y&l “CLKIN”, "DATAIN”, | 1" IODELAY 2R — R hD Y —AE4EELET,
0" 0"
“CLKIN” : CLKIN 7% IODELAYE1 A Jj&
R0ET,
"DATAIN” : EDR—MMIbEEFRELEEA
(N E—F),
“17 0 ASIAR—FE=IL IBUF (B L
3 (AJ1E—F),
107 s R—MIHER LET,
Virtex-6 4731 7K (HDL F)
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B T—5E | T+ | B
: IR —hE7=13 OBUF 1285k L
iT (Hjjj% ),
HIGH_PERFOR 7 — A% | TRUE, FALSE TRUE TRUE @/ﬁ D ATy =R L ET,
MANCE_MODE FALSE 056 HEE &N/ LET, H
2E N BDFER L, XPower Estimator (XPE)
1/‘“/LyCE§wu7:%ii7f
IDELAY_TYPE e "DEFAULT”, "DEFAULT” | #> 7 BIETA L DEAT HFZHELET,
"FIXED”, "DEFAULT” 123 ET 5L, P dh— LR XA A
"VARIABLE” . 12720 F 3, "FIXED” IZRETHE AXT 4>
“"VAR_LOADABLE” JEIEEICEESNET, "VAR LOADABLE”
WCRETDE, T ENBRIC T A ENE
9, "VARIABLE” (2R TET D&, EAE(E A ENT
RSN ET,
IDELAY_VALUE HH 0.1.2,3,4.5.6.7, |0 “FIXED” =—R CILBEESY v 7 #1. "VARIABLE”
8.9, 10, 11, 12, 13, E—RTIREBEY Y 7O MEL 5 E
14, 15, 16, 17, 18, LEd (AJS1/%R), IDELAY TYPE 73
19, 20, 21, 22, 23, “VAR LOADABLE” IZER ESNTWDHA. Z
24,25, 26, 27, 28, O BT EH S ET,
29. 30, 31
ODELAY_TYPE =il "FIXED”, "FIXED” HJJBIEX A7 % "FIXED” ([ %E). “VARIABLE”
"VARIABLE” (&), F7-1% "VARLOADABLE” (¥ 7%
“"VAR_LOADABLE” BRI HEAIA L) OWVTINITHELET,
ODELAY_VALUE I 0.1.2,3,4.5.6.7, |0 “FIXED” &— R CIFEIES > 7 #1, "VARIABLE”
8.9, 10, 11, 12, 13, E-NCIEELESY Yy 7 BOEE
14, 15, 16, 17, 18, FELET (HF1-3%), IDELAY_TYPE 7%
19, 20, 21. 22. 23, "VARLOADABLE” |ZFR ESNTWDHEHE, =
24,25, 26, 27, 28, DJEMITEEAINET,
29. 30, 31
REFCLK_ 1 FArE >y | 190.0 ~ 210.1 BLO* | 200.0 Timing Analyzer CAX T (v XA T fREHT,
FREQUENCY FLOAT 290.0 ~ 310.0 %fj!i/‘ L—gy BAIVT R al—ay
WAERT 2%y 78 MHz) 28 ELE T, @Y
Ay TR EB LT r—~ 2 2% 18 57‘_
\Z1%, REFCLK DA % 7 — 22— MZi#
SNF-FAMNIZTDHLERHVET,
SIGNAL_PATTERN b=l “DATA”., "CLOCK” "DATA” Timing Analyzer C7 —& RAF/ZiZ7may 7 R
AWK LTI 7B I T = — > Vo X —Em il
HAEnasroicLEd,
VHDL 81 (A RAVI T —3Y)

WD 2 SDOIXNFIELR WS

Library UNISIM;

use UNISIM.vcomponents.all;

-- IODELAYEl:

-- Virtex-6
-- Xilinx HDL Libraries Guide, version 13.3

IODELAYEl inst :
generic map (

IODELAYEL

CINVCTRL SEL => FALSE,

DELAY SRC => "I",
HIGH PERFORMANCE MODE => TRUE,

IDELAY TYPE => "DEFAULT",
IDELAY VALUE => 0,

X, 2 —L T TH4TABEED

-- Enable dynamic clock inversion

-- Delay input
-- Reduced jitter ("TRUE"),
"FIXED",

-- "DEFAULT",

("1™,

Input and Output Fixed or Variable Delay Element

"CLKIN",

"VARIABLE", or

ATZAED AT £

("TRUE"/"FALSE")

"DATAIN", "IO", "O")

Reduced power ("FALSE")

"VAR LOADABLE"

-- Input delay tap setting (0-32)
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ILAVE

e
S
foi
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g
A
\l

ODELAY TYPE => "FIXED",
ODELAY VALUE => 0,
REFCLK_FREQUENCY => 200.0,

"FIXED
Output
IDELAY

", "VARIABLE", or "VAR LOADABLE"
delay tap setting (0-32)
CTRL clock input frequency in MHz

SIGNAL PATTERN => "DATA" -- "DATA" or "CLOCK" input signal
)
port map (
CNTVALUEOUT => CNTVALUEOUT, -- 5-bit output - Counter value for monitoring purpose
DATAOUT => DATAOUT, -- 1-bit output - Delayed data output
c =>C, -- 1-bit input - Clock input
CE => CE, -- 1-bit input - Active high enable increment/decrement function
CINVCTRL => CINVCTRL, -- 1-bit input - Dynamically inverts the Clock (C) polarity
CLKIN => CLKIN, -- 1-bit input - Clock Access into the IODELAY
CNTVALUEIN => CNTVALUEIN, -- 5-bit input - Counter value for loadable counter application
DATAIN => DATAIN, -- 1-bit input - Internal delay data
IDATAIN => IDATAIN, -- 1-bit input - Delay data input
INC => INC, -- 1-bit input - Increment / Decrement tap delay
ODATAIN => ODATAIN, -- 1-bit input - Data input for the output datapath from the device
RST => RST, -- 1-bit input - Active high, synchronous reset, resets delay chain to IDELAY VALUE/
-- ODELAY VALUE tap. If no value is specified, the default is 0.
T =>T -- 1-bit input - 3-state input control. Tie high for input-only or internal delay or

-- tie low for output only.

)

-- End of IODELAYEl inst instantiation

Verilog it (A2 A2 T—23Y)

// IODELAYEl: Input / Output Fixed or Variable Delay Element

// Virtex-6

// Xilinx HDL Libraries Guide, version 13.3

(* IODELAY GROUP = "<iodelay group_ name>" *)

IODELAYEL #(

// Specifies group name for associated IODELAYs and IDELAYCTRL

.CINVCTRL SEL ("FALSE"), // Enable dynamic clock inversion ("TRUE"/"FALSE")

.DELAY SRC("I"), // Delay input ("I", "CLKIN", "DATAIN", "IO", "O")

.HIGH PERFORMANCE MODE ("FALSE"), // Reduced jitter ("TRUE"), Reduced power ("FALSE")

.IDELAY_TYPE(“DEFAULT"), // "DEFAULT", "FIXED", "VARIABLE", or "VAR_LOADABLE"

.IDELAY VALUE (0), // Input delay tap setting (0-32)

.ODELAY:TYPE("FIXED"), // "FIXED", "VARIABLE", or "VAR_LOADABLE"

.ODELAY VALUE (0), // Output delay tap setting (0-32)

.REFCLK_FREQUENCY (200.0), // IDELAYCTRL clock input frequency in MHz

.SIGNAL PATTERN ("DATA"™) // "DATA" or "CLOCK" input signal

)
IODELAYEliinSt (

.CNTVALUEOUT (CNTVALUEOUT), // 5-bit output - Counter value for monitoring purpose

.DATAOUT (DATAOUT) , // 1-bit output - Delayed data output

.c(Cc), // 1-bit input - Clock input

.CE (CE), // 1-bit input - Active high enable increment/decrement function

.CINVCTRL (CINVCTRL), // 1l-bit input - Dynamically inverts the Clock (C) polarity

.CLKIN (CLKIN), // 1-bit input - Clock Access into the IODELAY

.CNTVALUEIN (CNTVALUEIN) , // 5-bit input - Counter value for loadable counter application

.DATAIN (DATAIN), // 1-bit input - Internal delay data

.IDATAIN (IDATAIN), // 1l-bit input - Delay data input

.INC(INC), // 1l-bit input - Increment / Decrement tap delay

.ODATAIN (ODATAIN), // 1-bit input - Data input for the output datapath from the device

.RST (RST), // 1-bit input - Active high, synchronous reset, resets delay chain to IDELAY VALUE/
// ODELAY VALUE tap. If no value is specified, the default is 0.

LT (T) // 1-bit input - 3-state input control. Tie high for input-only or internal delay or

// tie low for output only.

)i

// End of IODELAYEl inst instantiation

EER R

Virtex—6 FPGA DE#t (= —H— HARBLOT —#—1)
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EA4E: FTHAU ILAVE & XILINXs

O Ty — S . . .
J1)27 47 : Input SERial/DESerializer
ISERDESE1

—{BiTsuip ol—
—{cEr
—Jce2 Qal
—{cw

Q2l—
—Jciks
—{cLkoiv 0
—1o
—JobLy aal—
—|byNCLKDIVSEL
— IDYNCLKSEL Qs
— | DYNOCLKSEL

Q6 l——
—JocLk
. SHIFTOUT1 }—
—{RsT
—SHIFTIN SHIFTOUT2 |—
—|SHIFTIN2

X11164

ZOTLAUMNI, BBV — AR T TV —ar DA T VAT — g B b LT ay s B X Oa Yy I RE A
DL HBAYT I/ RTL L A R—H—TF, FPGA TT Y UT IA Y =%k it DB OB M 2 A 7 [ A [A] 56
THEDIHEALET,

R—btdEREA

R—hr4£ [ 5] B EE

BITSLIP AA 1 BITSLIP B> N7 ¥ —r&hbE (72547 High), CLKDIV I[Z[RIH#IL
TE YRR BN TENE T, bRy BN FITIND
TEIZ ALY U7 F—LRER, QL ~ Q6 W IR —hDOT =413 1§
23 7R3 (DDR & SDR TIZEMER R D),

CEl AT 1 TR VLVRE Ay AFx—T )

CE2 ATJ 1 T =R VVURE Javy A FR—T )b

CLK A 1 A e A=)

CLKB AT 1 ANZIT N T =5 AN =D AN SN D EmE Y 7

v 27 A1, MEMORY_QDR LIS D —KRTit, CLKB % CLK %X
L= 7 ay 7128k LE T, MEMORY_QDR E—RTi%, CLKB %
EA OMARY 7 SNy 2R T DL ERHVET,

Virtex-6 547 31) 4K (HDL A)
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R—r4£ [ ] HEBE
CLKDIV AT 1 NIV F—=R R Do ay s
D AT 1 BIMO NS IRIE LB G BT T YA Fie EALO AR —b,
I/O AR—Fb, £721% IODELAY ([CHE R TN T —X
DDLY AT 1 [ODELAY 736D U7 v NS
DYNCLKDIVSEL AJ 1 CLKDIV O [ 5% 8 ) 12 3R
DYNCLKSEL ASH 1 CLK BXU CLKB O Rz @A I8N
0 H 7 1 MABbEHN
OCLK AT 1 BEATY A X —T A RFEHEINDEmEDOH 1 7ay s
OCLKB AS 1 R — =P TV I ENET,
OFB Ay 1 Hi /17 4—FK /3w 2 #—}, OSERDESEL D #s V7 L F—4
H /)R — R FE 7213 CLKPERF DA RAESNTZ NN —V 50T,
ODELAYUSED J&PEAY 0 IZF% ESN TV 54| ISERDESEL
WZIVT IV F =B EEET DI OFB R—h2 il T& %
4, ODELAYUSED B2 1 12 ESTHY, OSERDESEL 23
MEMORY_DDR3 E—R DA, @/ N7+ — <R Zav7 NT)
(CLKPERF) # IODELAYEL 12V 2757912 OFB A8 — R~ f#
TEET,
Ql ~ Q6 H 1 ISERDESE]1 &Y 2— /L DL AZ & /1, 1 -O? ISERDESE1L 7
1y TR 6 b (1:6 T2 UT k) $THR—FTEET, 6 5D
KEWEYME 10 EvhET) bR —ha[RETT,
RST ATJ 1 SERDES DV AX DT 77 47 High DIERIBIVE
SHIFTIN1/ A 1 ISERDES MODE %3 SLAVE O #41%, < A% —® SHIFTOUT1 &
SHIFTIN2 SHIFTOUT2 i ANCEERELET, ZOEANIT TURICHERT D4
ENRHVET,
SHIFTOUT1/ H D 1 ISERDES MODE 7% MASTER . 2 -2 ISERDES NODELAY %
SHIFTOUT?2 A — R T B A1, AL —7 ™ SHIFTIN1 & SHIFTIN2 A
INCHERLET,
THADANFE
AVAB T —gy HELE
e AA]
CORE Generator™ 8L N7 4 —K Nl
~7adHR—hK AW
oL ~ |,
ERARELE
B T—aE & FI4ILE ERER
DATA RATE CEF "DDR”. “SDR” “"DDR” ANNENETFT —Z AN — b L — %
SDR F£7-1% DDR O W FnnciEEL
i@—o
DATA_WIDTH R 4,2.3,5,6,7.8,10 |4 ST I/ NG LI AN —H—Dig %

BELET, Ho7efEiX, DATA RATE
J&ME ("SDR” £721% "DDR”) 12k~>T
Hp0ET,

Virtex-6 4731 7K (HDL F)
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B

FI+ILE

B

DATA_RATE = "DDR” O34 DA
hENE 4. 6, 8, F/=1EL 10 T,

DATA_RATE = “SDR” DA D
MEIE 2.3,.4.5.6,7, 8 TY,

DYN_CLKDIV_INV_EN

7= A

FALSE, TRUE

FALSE

TRUE ®#4 . DYNCLKDIVINVSEL @
SERBA R —T 2720 CLKDIV B
@ HDL KRN T 4 A —T L2720
i@—o

DYN_CLK_INV_EN

7 — ARk

FALSE, TRUE

FALSE

TRUE ®O#4 . DYNCLKINVSEL O % iz
DAR—T NNZ72Y, CLK IBL T CLKB
v ® HDL KHRNT 4 AT — T LT
R0ET,

INIT_ Q1 ~

INIT_Q4

1’b0 ~ 1'bl

1'b0

Q H A DMBEZfREL £,

INTERFACE_TYPE

"MEMORY”

"MEMORY_DDR3”,

"MEMORY_QDR”,
"NETWORKING”

"MEMORY”

AEY A B =T 2 A AF TRV T —
JAHE =T 2 A ABFRELET,

IOBDELAY

Pl

“NONE”. “BOTH” .

“IBUF”. “IFD”

“NONE”

ISERDES &2 a— /LD A F1Y — A% {5
FLET,

NUM_CE

G

2.1

Iyl AF—T N OEERELET,

OFB_USED

7 — ARk

FALSE, TRUE

FALSE

ISERDESE1 3 &1 OSERDESEL
OFB R—Hki%, OSERDESEL IZ#fEE&N
7= — %% ISERDESEL |Z7 4 —R /v
I HIDIEATEET, ZoHE
EARX—T WIZTHITIE, OFB_USED
JEYEZE TRUE IZRELET, ELW
T —=BINT =R\ I EZNDIHNT
%121, OSERDESEL & ISERDESEL
@ DATARATE F X 0¥ DATA WIDTH
ZRICEREICTILERHVET,
ISERDESE] 35X T8 OSERDESE] %
F—AEIET N CHEATA5E
%, ¥ A% — OSERDESEl %~ A% —
ISERDESE1L |Z#£#¢L %7, ISERDESEL
BT A4—R R R—heL AT 55
T =D AT ELTHEHAT 5
ZEIETEERA,
AE : OFB % OSERDES [ /)% i#
T BHI-DICOAHERT 56T

OFB_USED % FALSE | _uxﬁﬁ“éz o
NHVET,

SERDES_MODE

pa ]

"MASTER”
“SLAVE”

"MASTER”

B A — R L CF — Z g2 YRiE4
535612 ISERDES &~ AH — E—F
INAL—T =R ETDINEIDN
ERRELET,

SRVAL_Q1 ~ SRVAL_Q4

1’b0 ~ 1'bl

1’b0

SR =7V —hrLI=EE
EHELET,

D Q HAIDE
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VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-— ISERDESEl: Input SERial/DESerializer
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

ISERDESEl_inst : ISERDESE1
generic map (

DATA_RATE => "DDR", -— "SDR" or "DDR"

DATA WIDTH => 4, -—- Parallel data width (2-8, 10)

DYN CLKDIV_INV_EN => FALSE, -- Enable DYNCLKDIVINVSEL inversion (TRUE/FALSE)
DYN CLK INV_EN => FALSE, -- Enable DYNCLKINVSEL inversion (TRUE/FALSE)

-- INIT Q1 - INIT Q4: Initial value on the Q outputs (0/1)
INIT Q1 => ’0',
INIT Q2 => ’0',
INIT Q3 => ’0/,
INIT Q4 => '0',

INTERFACE TYPE => "MEMORY", -- "MEMORY", "MEMORYiDDR3", "MEMORY QDR", "NETWORKING", or "OVERSAMPLE"
IOBDELAY => "NONE", -- "NONE", "IBUF", "IFD", "BOTH"

NUM CE => 2, —— Number of clock enables (1 or 2)

OFB_USED => FALSE, -- Select OFB path (TRUE/FALSE)

SERDES MODE => "MASTER", -- "MASTER" or "SLAVE"

-- SRVAL Q1 - SRVAL Q4: Q output values when SR is used (0/1)
SRVAL Q1 => ’0’, B
SRVAL Q2 => ’0’,
SRVAL Q3 => ’0’,
SRVAL Q4 => 0’
)

port map (

o => 0, -- 1-bit output: Combinatorial output
-- Q1 - Q6: 1-bit (each) output: Registered data outputs

01 => 01,

Q2 => Q2,

03 => Q3,

04 => 04,

05 => Q5,

06 => Q6,

-- SHIFTOUT1-SHIFTOUT2: 1l-bit (each) output: Data width expansion output ports
SHIFTOUT1 => SHIFTOUTI1,
SHIFTOUT2 => SHIFTOUTZ2,

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

-- CEl, CE2: 1-bit (each) input: Data register clock enable inputs

CE1l => CE1,

CE2 => CE2,

-- Clocks: 1-bit (each) input: ISERDESEl clock input ports

CLK => CLK, -- 1-bit input: High-speed clock input

CLKB => CLKB, -- 1-bit input: High-speed secondary clock input

CLKDIV => CLKDIV, -- 1-bit input: Divided clock input

OCLK => OCLK, -- 1-bit input: High speed output clock input used when

—-— INTERFACE TYPE="MEMORY"

-— Dynamic Clock Inversions: 1l-bit (each) input: Dynamic clock inversion pins to switch clock polarity

DYNCLKDIVSEL => DYNCLKDIVSEL, -- 1l-bit input: Dynamic CLKDIV inversion input
DYNCLKSEL => DYNCLKSEL, -- 1-bit input: Dynamic CLK/CLKB inversion input

-- Input Data: 1-bit (each) input: ISERDESEl data input ports

D => D, -- 1-bit input: Data input

DDLY => DDLY, -- 1-bit input: Serial input data from IODELAYE1

OFB => OFB, -- 1-bit input: Data feedback input from OSERDESEl
RST => RST, -- 1-bit input: Active high asynchronous reset input

-— SHIFTIN1-SHIFTIN2: 1-bit (each) input: Data width expansion input ports
SHIFTIN1 => SHIFTINI1,
SHIFTIN2 => SHIFTIN2

)i

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

// ISERDESEl: Input SERial/DESerializer
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

ISERDESE1 # (

.DATA RATE ("DDR"), // "SDR" or "DDR"

.DATA WIDTH(4), // Parallel data width (2-8, 10)
.DYN_CLKDIV_INV_EN("FALSE"), // Enable DYNCLKDIVINVSEL inversion (TRUE/FALSE)
.DYN CLK INV EN ("FALSE"), // Enable DYNCLKINVSEL inversion (TRUE/FALSE)

// INIT Q1 - INIT Q4: Initial value on the Q outputs (0/1)
LINIT Q1(1'b0),
LINIT Q2 (1'b0),
.INIT _Q3(1’b0),
LINIT Q4 (1'b0),

.INTERFACE_TYPE("MEMORY"), // "MEMORY", "MEMORY_DDRS", "MEMORY_QDR", "NETWORKING", or "OVERSAMPLE"
.IOBDELAY ("NONE") , // "NONE", "IBUF", "IFD", "BOTH"

.NUM CE(2), // Number of clock enables (1 or 2)

.OFB_USED ("FALSE"), // Select OFB path (TRUE/FALSE)

.SERDES_MODE ("MASTER") , // "MASTER" or "SLAVE"

// SRVAL Q1 - SRVAL Q4: Q output values when SR is used (0/1)
.SRVAL_Q1(1'b0),
.SRVAL Q2 (1'b0),
.SRVAL Q3(1’'b0),
.SRVAL 04 (1’b0)
)
ISERDESEl inst (
.0(0), // 1-bit output: Combinatorial output
// Q1 - Q6: 1-bit (each) output: Registered data outputs
.Q1(Q1),
.Q2(Q2),
.Q3(Q3),
.Q4(04),
.Q5(Q5),
.Q6(Q6),
// SHIFTOUT1-SHIFTOUT2: 1-bit (each) output: Data width expansion output ports
.SHIFTOUTI1 (SHIFTOUT1),
.SHIFTOUT2 (SHIFTOUTZ2),

.BITSLIP(RITSLIP), // 1l-bit input: Bitslip enable input

// CEl, CE2: 1-bit (each) input: Data register clock enable inputs

.CE1(CEl),

.CE2 (CE2),

// Clocks: 1l-bit (each) input: ISERDESEl clock input ports

.CLK (CLK), // 1-bit input: High-speed clock input

.CLKB (CLKB) , // 1-bit input: High-speed secondary clock input
.CLKDIV (CLKDIV), // 1-bit input: Divided clock input

.OCLK (OCLK) , // 1-bit input: High speed output clock input used when

// INTERFACE TYPE="MEMORY"

// Dynamic Clock Inversions: 1-bit (each) input: Dynamic clock inversion pins to switch clock polarity
.DYNCLKDIVSEL (DYNCLKDIVSEL), // 1l-bit input: Dynamic CLKDIV inversion input

.DYNCLKSEL (DYNCLKSEL) , // 1l-bit input: Dynamic CLK/CLKB inversion input

// Input Data: 1-bit (each) input: ISERDESEl data input ports

.D(D), // 1-bit input: Data input

.DDLY (DDLY) , // 1-bit input: Serial input data from IODELAYEL
.OFB (OFB) , // 1l-bit input: Data feedback input from OSERDESE1l
.RST (RST) , // 1l-bit input: Active high asynchronous reset input

// SHIFTIN1-SHIFTIN2: 1-bit (each) input: Data width expansion input ports
.SHIFTINI (SHIFTIN1),
.SHIFTINZ2 (SHIFTIN2)

)i

// End of ISERDESEl inst instantiation

E=R AR
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& XILINXs FA4E . FHALY ILAVE

JTAG_SIM VIRTEXG6
2alb—<3> : JTAG TAP Controller Simulation Model

JTAG_SIM_VIRTEX6
TCK TDO

TDI

TMS

X12014

ME

IOV Ralb—vay ariR—x Nl $ 58, JTAG TAP 2 ha—F— A2 —T AR Ty rvay, BLaw
VRO 2L — v ar B ETTE, JTAG BILUONRT U HY AF ¥ @fE, USER 2+ RE LN BSCAN_VIRTEX6
TR =R MIBE T AEMEEZ R —RF LUV THEEL ., T 07T 5DI&NBES, Z0E5 L, FPGA Y7
V=T DRFEDTIITAT I~y T ENT THANCEHEA L AZ LV T — T 52T TEEHADN, TARY
FREDII2L—arDHDT 7 ANVTIRETHRE . AR THRIAL TT A Ry NAMIE ENR2NEIINZTH
XY =R THALHIIEHTEET, ZOET I, @ RTL) a2l —arBLUOFAIL T ol —vay
THEHTEET, .

R—bkdERBA

R—r4 AHME = B HE

TDO Hi 77 1 TR F—H#HF : TCO JTAG S BLOT = LI RZDTY
TAHITYE, TAP 2 b —F7—DAT —hBIOBREO ML
D, B EOERIERIC TDO IS EITT —F2RETELURE (fy
BELITT —X) BIRELET, TDO DAT—ME TCK OILH TR0

TV TELL, THRAARNEM D EILT — BT 7 RSN T DR
DOHBT VT 4720 FET, TDO LT VT 47 RIAN—H T,

TCK ANT] 1 TRk Zayy 2 JTAG DT AR Z7ay 2 T4, TAP a2 be—5—8B L
W JTAG L2 221X TCK IZREHIL TEMEL £,
TDI AT 1 TAN T —H : T _TD JTAG G BLOT —Z LY RAFIDOTVYT IV

AJITT, TAP 2 be—F—DAT—hBLOHEOMAIZLY,
B E OEEIC TDI b B E213T — 22 AT HL D REZ (i
BELIIT —2) BRELET, TDHTIIWNE T LT Y 7L E
FNTEY., BRBIENARWIEAITS AT AICeYy 7 High #4611 £
T, TDI D JTAG LV AA~O S E13 7 — 2464313, TCK ©
B ENY o IZEIEILET,

TMS AH 1 T Ak B—F L Zb: TCK OLH ERYTyP T TAP av b —7—
DAT—hDT— U AZERINLET, TMS [T 7T v 7K
NEENTEY, BREIXN2WEEIEnY v7 High 26( L E 7,

THAODANFE

ARG z—ay FARRY FEF T2l —ay T AL TOH
i R

CORE Generator™ LU 44 —F R

~7udYR—h NG

TANRUTF T7ANIA L AB v = L A TVAT = ay TrAVEIET YA O RIEREND 7 7
AT ED RN e BRIOLET, a7 4F 2l —2al DG rABRET NAADAZ =T v 7 OEfR I IR
Z—NT T = R RET DO TEET,
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EA4E: FTHAU ILAVE & XILINXe

ZOaAUR—RX O FEOFEMB L I 2L — v a oW TR TR/ 3o —ay FHA AR %
ZIRLTLIZE,

RN AN
Bt F—5E |18 FIAILE | B

PART NAME e "CX75T”, "LX75T”, | "LX75T” IDCODE BILOZEDMD T A RFEE D JE
”CX130T” . PEIELSRET DD, =Tk T34
"LX130T” . AEWBELET,

"CX195T” .
“LX195T” .
"CX240T” .
“LX240T” .
"HX250T” .
“SX315T” .
“LX365T” .
“HX380T” .
”SX475T” |
"LX550T” .
"HX565T”, "LX760”

VHDL ik (/2 REAVO T —2 7))
WD 2 SOXBRGFEELEVEAS L., I — LTy T4 T4 B = ORTICEE T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- JTAG_SIM VIRTEX6: JTAG Interface Simulation Model
-= Virtex-6
—-—- Xilinx HDL Libraries Guide, version 13.3

JTAG_SIM VIRTEX6 inst : JTAG_SIM VIRTEX6
generic map (
PART NAME => "LX75T") -- Specify target V6 device. Possible values are:

-- "CX130T","CX195T","CX240T","CX75T", "HX250T",
-— "HX255T","HX380T", "HX45T", "HX565T",
-- "LX115T","LX130T","LX130TL","LX195T",
-— "LX195TL","LX240T","LX240TL", "LX365T",
-- "LX365TL","LX40T", "LX550T", "LX550TL",
-- "LX75T","LX760","SX315T","SX475T"

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

)i

-- End of JTAG _SIM VIRTEX6 inst instantiation

Virtex-6 547 31) 4K (HDL A)
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& XILINXs FA4E . FHALY ILAVE

Verilog i1t ([ RE2 L T—3Y)

// JTAG781M7VIRTEX6: JTAG Interface Simulation Model
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

JTAG_SIM VIRTEX6 # (
.PART NAME ("LX75T") // Specify target V6 device. Possible values are:
// "CX130T","CX195T","CX240T","CX75T", "HX250T", "HX255T", "HX380T", "HX45T", "HX565T",
// "LX115T","LX130T","LX130TL","LX195T","LX195TL", "LX240T", "LX240TL", "LX365T", "LX365TL",
// "LX40T","LX550T","LX550TL","LX75T","LX760", "SX315T","SX475T"
) JTAG_SIM VIRTEX6 inst (
.TDO(TDO), // 1l-bit JTAG data output
.TCK(TCK), // 1l-bit Clock input
.TDI(TDI), // 1-bit JTAG data input
.TMS (TMS) // 1-bit JTAG command input
)i

// End of JTAG_SIM VIRTEX6 inst instantiation

5 M1 R
B/ V32 —ary FHEALL TAR
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Virtex—=6 547 351) 5i/4F (HDL )
UG623 (v13.3) 2011 £ 10 A 26 H http://japan.xilinx.com 187



http://japan.xilinx.com/cgi-bin/SW_Docs_Redirect/sw_docs_redirect?locale=jp&topic=user+guides+v6

EA4E: FTHAU ILAVE & XILINXs

KEEPER
J1)=5 47 : KEEPER Symbol

KEEPER

X10669

M=E

ZOTH Ay U AVME, MF M IE AR SND Ry OEE R T2V 40— F — /8 — L AT, 72k
ZIE, Ry MIRTU CRAFE 1 28R4 2L, KEEPER 13D Ry MU — 7 /HHUE 1 ZEREILE3, ZD%., *vb
RIAN—=NETA AT — N2> T, KEEPER 1374 — 7 /1KHUE | ZERE LT £,

R—rDER8e
R—t4& AL 2 g
0 Hi 7 1Ewh X — =7

THAODANFE

Ay AB T gy o
HE A
CORE Generator™ B L O\ 4 —FK A ]
~7udDYR—k A

VHDL £k (/2 RAV T —2 7))
WD 2 SOXBRGFEELENEAS T, 2 — LTy T4 T4 B = ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- KEEPER: I/0 Buffer Weak Keeper
-= Virtex-6
—-—- Xilinx HDL Libraries Guide, version 13.3

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

)

-- End of KEEPER inst instantiation

Virtex-6 547 31) 4K (HDL A)
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& XILINXs EA4E . THAY ILAVE
Verilog i1t ([ RE2 L T—3Y)
// KEEPER: I/O Buffer Weak Keeper
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3
KEEPER KEEPERiinSt (
.0(0) // Keeper output (connect directly to top-level port)
)
// End of KEEPER inst instantiation
= ==
2 MR R
Virtex-6 FPGA D& ¥} (2 —H— TAFBLIOT =2 —1)
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EA4E: FTHAU ILAVE & XILINXs

Z1JS5 47 : Transparent Data Latch with Asynchronous Clear and Gate Enable

LDCE

o
fo)
[0 & |o

LR

X4979

M=

ZOT WA =L ACNL, FERMZUT (CLR) BEL OV —b A *x—7 /v (GE) ft&FiET —% 7T T9, FERWZY
7 A7) (CLR) 3 High (2725 & 1ZD AJNTIERSN, 7—%H ) (Q) 7 Low (ZVtEvhENET, ¥—bMATI (G)
BIOF —k £32—7/V (GE) 2 High T, CLR 2% Low &, Q IZiZT —# A ) O) BEASNET, GE 2 Low D
BE . D OMEIFAEMIZ/R0ET, D ASOfEIX. G 2% High 265 Low ([ZUIW DA LEICT v F NITKMESNLET,
Q HADfEIX. G £721% GE 28 Low ORNIIZE/LLEH A,

BN TDE, Ty FIRIERBNCZI TS, HH Low (2720 %9, FPGA TlE, Z'u— 3L &y b /Ut vk (GSR)
BETITATICTHE, BIFEAFORELZL 32— a0 T&ET, GSR DT 74 /L MEIT 7T 47 High T,
STARTUP_architecture > > 7RV @ GSR A FTDRNIA L N—Z—%1BINT5LET 7T 47 Low IZTEET,

WER
AR H A

CLR GE G D Q

1 X X X 0

0 X X EibieL

0 1 1 D D

0 1 0 X kL

0 1 l D D
THAVDANAE

AV AR T—gy Bl

HEFR 0

CORE Generator™ BL 74V —K ARA]

< 7udHR—h A

ERAAEEEE M

B T—5E B TIA4IL | 5iBA

INIT 2 ML 0.1 0 ar 74X alb—artho Q M OWEHEETEE
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& XILINXe

VHDL 521k (/2 RA T —23Y)

WD 2 ODLBEELRNEASIT, 2 — LTy T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LDCE: Transparent latch with Asynchronous Reset and
-= Gate Enable.

-= Virtex-6

—-— Xilinx HDL Libraries Guide, version 13.3

LDCE_inst : LDCE
generic map (

INIT => '0') -- Initial value of latch (0’ or '1")
port map (

Q => Q, -- Data output

CLR => CLR, -- Asynchronous clear/reset input

D => D, -- Data input

G => G, -- Gate input

GE => GE -- Gate enable input

)i

-- End of LDCE inst instantiation

Verilog 881k (A2 RAT T —3Y)

// LDCE: Transparent latch with Asynchronous Reset and Gate Enable.

// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

LDCE # (
VINIT(17b0) // Initial value of latch (17b0 or 17bl)
) LDCE inst (

.Q(Q), // Data output

.CLR(CLR), // Asynchronous clear/reset input
.D(D), // Data input

.G(G), // Gate input

.GE (GE) // Gate enable input

)

// End of LDCE inst instantiation

s HIEHR

Virtex-6 FPGA D& $} (=% — HANBI P T —=F2—])
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2 TUASK £ XILINX.

LDPE

71)25 47 : Transparent Data Latch with Asynchronous Preset and Gate Enable

)
X
m

LDPE | q

@
o [ ]o

X6954

M=E

ZOTFTHA L AUNL, FERMZ VYN (PRE) BL OV —k A% —7 )V (GE) (&BZiET —% 7vF T3, PRE RN
High (2722 & 130D ANFIERSIL, 7 —#H 1 (Q) 28 High I27VEvhEnET, ¥ —bhA) (G) BILOY —b A
F—7 ) (GE)  High D&, Q12T —Z A1) D) DIERH &N ET, D ANOfEIX. G 28 High 2>5 Low (ZH]V
BOHEXITyTICKEMEINET, Q BDOMEIE, G £721% GE 2% Low OIZELL R A,

wHNMEEEND L Ty FILIERINC T Uy h&iu, 7128 High 12720 $3, FPGA Tik, Zv— 30 B/ Uty
F(GSR) &7 7T 4712358, BIRHARORIELZS 32— 30 TEET, GSRDOTFT 7+ MEIT 7T 47 High T
I3, STARTUP_architecture 3> RV D GSR AFJDHGICA L N—H—%BINTHET VT 47 Low [IZTEET,

MR

AN HAh
PRE GE G D Q

1 X X X 1

0 X X bl
0 1 1 D D

0 1 0 X AL
0 1 l D D
FHEALDANS &

A AR T— gy E

i HES

CORE Generator™ B L O\ 4 —FK A

~7aDYR—k NG
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& XILINXs EA4E . THAY ILAVE
=2 ~ S, > -~

VHDL ifib (f 2 RAVL T —3Y)
WD 2 ODXNFAELZNWG G X, a8 — LT T4 T B S ORI AT 9,
Library UNISIM;
use UNISIM.vcomponents.all;
-- LDPE: Transparent latch with Asynchronous Set and
-= Gate Enable.
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3
LDPE_inst : LDPE
generic map (

INIT => '0') -- Initial value of latch (0’ or '1")
port map (

Q =>Q, -- Data output

CLR => CLR, -- Asynchronous preset/set input

D => D, -- Data input

G => G, -- Gate input

GE => GE -- Gate enable input
)i
-- End of LDPE inst instantiation

H =2 -~ S, > -~

Verilog 58k ([ RA T —3Y)
// LDPE: Transparent latch with Asynchronous Preset and Gate Enable.
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3
LDPE # (

VINIT(17b1) // Initial value of latch (1'b0 or 17bl)
) LDPE inst (

.Q(Q), // Data output

.PRE(PRE), // Asynchronous preset/set input

.D(D), // Data input

.G(G), // Gate input

.GE (GE) // Gate enable input
)i
// End of LDPE inst instantiation
= ==
¥ 1F ¥
Virtex-6 FPGA D@ kL (2 —H — HARBLOF =4 —h)
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EA4E: FTHAU ILAVE & XILINXe

LUTT

<40 : 1-Bit Look—-Up Table with General Output

LUT1

X9852

BZ
ZOTHFA L ACNMI T (0) 2R L By Oy Ty F—7 L (LUT) TY,

LUT O7 7> 7 arZi% B3 5720, INIT Bt AL T, & AIMEICH T2 /1% 16 TR E T4 EN
HVET, ZOZVANI ANy T 7 —FF AN —F— DR R LET, TNHOZLACNIFEARAT Y /T,
£ CLB ZAFARAIZ2 2,4 CLBIZ 4 5T oOHVET, LUT ITIFEBDONRNI=— a0 BRI 0 5
JVCULATIRRIDZAIL T D EREICTFRITANLERSAEEICE A TEEd,

FPGA LUT V3747 Tli&, INIT XTI A—Z — T BEN R ESNET, T74/LMEL 0 T, ASEIC DL H
D% 0 IZEEN L £ (I T RELTHEEE), 7272 LEZ<D5E . LUT V747 0ouyyy 7y riar iR Ed b1
. INITEZRETHLENHVET, LUT DEZIEETDHIEICIT. RO 2 OBHVET,

MEREERTSHEE : LUT O INIT 2R ET 5 &7 5 iE, A FTIOGRBMEIZT X TOASEZIANTH
HoaP o 7EZRBEL. ZNHOHHENS ., PIHEEZERL £,

BRI 55  UANSHERRBER OIS T 5 LUT OB AN TA—Z—ZERL, "TA—F—%&
Hlouvy s OBt A AR LET, MAEZHML TLEXIZZOHIED T BNHETT N, a—RN THRINZE L7223
TA—B— R ETDMENPHVET,

IR R
AR H A
10 0
0 INIT[0]
1 INIT[1]

INIT = INIT B MEICEID Y Cohiie 2 #EE

FHLLDANF &

AVAR =gy ]
HE R i
CORE Generator™ BL U7 4% —K A
~7rdOHR—h NG
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& XILINXe

AR R 1%

B F—A% E TIAIE

F5t BA

INIT 16 %k 2 B M TRTCER

NPT o7 T—=TNOmBEERELET,

VHDL 83k (/2 RA T —2 7))

WD 2 SOXNFELRWEAIE, at—L T T4 TAEED

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT1: l-input Look-Up Table with general output
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

LUT1 inst : LUT1
generic map (
INIT => "00")

port map (
o => 0, -- LUT general output
I0 => I0 -- LUT input

)

-- End of LUT1 inst instantiation
Verilog 8k ([ RA2 T —3Y)

// LUT1l: l-input Look-Up Table with general output
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

LUT1 #(
.INIT(2'b00) // Specify LUT Contents
) LUT1 inst (
.0(0), // LUT general output
.I0(I0) // LUT input

);

// End of LUT1 inst instantiation

B3 R

Virtex-6 FPGA O} (2 —H— VAN BLIPT —F#2 —1)

AR AT E9,
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EA4E: FTHAU ILAVE & XILINXs

LUT1 D
<%0 : 1-Bit Look—-Up Table with Dual Output

LUT1D | 1o

X8377

M=

ZOTYA 2L AVNMEI L E Y DO T v T —T 0 (LUT) T, FCHEEEZF> O BLWLO L) 2 2D H A
NHVET, ZOTLAVMNINY 7 7 —FI A N =X — D REEZ RI-LET,

HH O Ix— ki ArZ—ax/7h T3, LO HAIZRET CLB AT AANDORIDH F1, 1T EE ANy 77— 215k
LET, LUT D777y ar R ET A0 INIT BHEEHEHL T, S ANEICHTHHEE 16 EETHEET
HLENRHYET,

FPGA LUT V37 47 Tl&, INIT RTA—Z—TimBENHR ESNET, T74/LMEL 0 T, ASEIZ» 1 bHTH
D& 0 IZHREN L £ (VT RELTHERE), 7272 LEZ<D5E . LUT VT4 7ouyyy 7y riar iR Ed b7z
W, INITEEZERETALERHYET, LUT OEEZIEETAHHFIEICIT. RO 2 5BHYET,

MERPER TS5 LUT @ INIT B2 E T 5 e 7 E, SAFTVOGRBEICT X TOANEZIANTH
Houay 2 EERIEEL. ZHbD H EDS . WIEEZERR L £,

RBRLEHTIHE : VARSI GRmEEROMEIZH T2 LUT D& AN RTA—H—ETEFRK L, RTA—HF—%
HicolyromBAEAERLET, BAaZ2EMEL TCLEZXITIOFEOTRFHRTTR, a— R TRYNSHE T3
TA—B—H B ETHIMLENHVET,

AmIE R
AR H A
10 0 LO
0 INIT[0] INIT[0]
1 INIT[1] INIT[1]
INIT = INIT JEPEICHID Y Tohivk 2 EEE

FHALDAN %
Y P E NS 7T
A HE
CORE Generator™ LU 44 —F R
~7aDYR— NG

FRTTEELREM
B T—45E & T4 SR BR
INIT 16 ¥ 2 By ME +_T¥n N 2T T F—T N DHBEE IR ELET,
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& XILINXe

W

ot

!

\l

ILAVE

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT1 D: l-input Look-Up Table with general and local outputs
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

LUT1 D inst : LUTL D
generic map (
INIT => "00")

port map (
LO => LO, -- LUT local output
o => 0, -- LUT general output
I0 => I0 -- LUT input

)

-- End of LUT1 D inst instantiation
Verilog 581t (A2 A2 T —23Y)

// LUT1 _D: l-input Look-Up Table with general and local outputs
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

LUTL D #(
JINIT(2’b00) // Specify LUT Contents
) LUT1 D inst (
.LO(LO), // LUT local output
.0 (0), // LUT general output
.I0(I0) // LUT input
)i

// End of LUT1_D inst instantiation

EER A

Virtex—6 FPGA D& B (2 —HF— HARB LT —#L—h)

Virtex-6 4731 7K (HDL F)
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& XILINXs

LUT1 L
<%0 : 1-Bit Look—-Up Table with Local Output

LUTIL | o

X8378

M=E

ZOTHAY LAV E 1L EYhONL YT T T =71 (LUT) T, [RIL CLB AZAAWNIZH LB O H B L O
WSy 77—~ OERIAE T o — v 1 ) (LO) RV ET, ZOTLAVMNINY T 7 —FiI A\ —2— Dk
RRAERLET,

LUT @777 ar iRk @3 570, INIT B2 AL T, S AEICHT 5 EZE 16 #E3 T E T 24BN
HOFET,

FPGA LUT U747 TlE. INIT T A—=F —Tin B ENREENET, T 74V ME 0 T, ASMEIC LT H
1% 0 IZERENLE9 (VT RELTHERE), 7272 LE<DGA . LUT U747 ouayyy 77y rvarzRET Hi-
D INITEEZRETHLERHVET, LUT OEEZIEETAHIEICIE. RO 2 S>BHVET,

B REEM TS LUT O INIT [EZ2RET 22— KR TiE, AT IOMmBRICT X TOANZY AR TH
Nouly/EEfiEL, ZNHD A ENS . MIHEIEZERL £3,

BRI 55  UAPSHERRBER OIS IS5 LUT OB AN TA—Z =L ERL, NTA—F—%
Hicooy 7O R A AR LET, BSEZ ML CLEAZZOFTEDO T N TT N, a—RF TRYIIHE IR/ Z
AL — T RETOLENRDHVET,

MR

AR H A

I0 LO

0 INIT[O0]

1 INIT[1]

INIT = INIT JEMEICHEIV Y Thh 7z 2 R E
THADARFE

AVAR Y T—g W]

e HELE

CORE Generator™ BL O 4 —FK ANH]

~ZudDYR—h NI}
ERAGEMN

k3 T—45E & TI+ILE &5 B8R

INIT 16 % 2 By ME T _RTERr NI T o7 T—T VOB EEfEELET,

Virtex-6 54751 774K (HDL )
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& XILINXe

VHDL 521k (/2 RA T —23Y)

WD 2 ODLBEELRNEASIT, 2 — LTy T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT1 L: 1l-input Look-Up Table with local output
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

LUT1 L inst : LUTL L
generic map (
INIT => "00")

port map (
LO => LO, -- LUT local output
I0 => I0 -- LUT input

)i

-- End of LUT1 L inst instantiation
Verilog fCif ({2 XAV T—23Y)

// LUT1 L: l-input Look-Up Table with local output
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

LUT1 L #(

JINIT(2’b00) // Specify LUT Contents
) LUTL L inst (

.LO(LO), // LUT local output

.I0(I0) // LUT input
)i

// End of LUT1_L_inst instantiation

A MR

Virtex—6 FPGA OB (2 —HF— HARB LT —ZT—h)

Virtex-6 4731 7K (HDL F)
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EA4E: FTHAU ILAVE & XILINXs

LUT2

<40 : 2-Bit Look—-Up Table with General Output

Py LUT2

o

X8379

M=
ZOTYAY L ACNMI—RE T (O) 22 2 By bV I T T F—T L (LUT) T,

LUT 77 7arRET 50, INIT BHEZFE AL T, SEAMEICHTHH 1EE 16 HE TR E T LEN
HVFET, ZOTLAUMI Ny T 7 —FIIA NN = — DR B LET, ZNHDOZL AVMNIEART oy /T,
£ CLB ZAFAZI22 D, % CLBIZ 4 5T oOHVET, LUT ITIFBEBEDONRN) = —ar N0 BRI 5
JVTCUATIREIDZAI T XD EFEIZ TR TAULENSDIGA IR TEE1,

FPGA LUT V37 47 Tl&, INIT RIA—Z — T EN R ESNET, T74/LMEL 0 T, ANEIZ DT H
Na 0 IZBRENLFT (T RELTHEERR), 7272 LEL DA LUT ZUIT 7 ouyyy 7y arwiREdT 57
W, INIT [HEZRTTALERHVET, LUT OEZFREET2I71EICIE. RO 2 ONHVET,

B REMEM T LUT O INIT [EZ2RE T2 — RN TiE, AT IOMmBRICT X TOATZY AR TH
Nouly /iR EL, ZRHD A ENS . WIEIEZERL £3,

RERX2FEHTIHE : VAN ZRBEROMEIZH T2 LUT DK ATNIRTA—H—5EFZ L, RTA—H—%
iz o roRBALERLET, HMATHMEL CLEZITZOFEO T REE TR, a— R TRINIEY 2T
A—H—ERETOILENRHVET,

mE R
AR H A
Iy I0 0
0 0 INIT[0]
0 1 INIT[1]
1 0 INIT[2]
1 1 INIT[3]
INIT = INIT BT Eshiz 16 HEEE 2 #EHR TR LU

THAVDANFE

S Y DE N -
o HEAE

CORE Generator™ B L O ¥ —FK NI

~7uadHR—h PN
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& XILINXe

AR R 1%

B F—A% E TIAIE

F5t BA

INIT 16 %k 4 B ME TRTCER

NPT o7 T—=TNOmBEERELET,

VHDL 83k (/2 RA T —2 7))

WD 2 SOOI NFIELNES L., at— L Ty T4 T4 B E ORIV T T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT2: 2-input Look-Up Table with general output
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

LUT2_inst : LUT2
generic map (
INIT => X"0")

port map (
o => 0, -- LUT general output
I0 => 10, -- LUT input
I1 => I1 -- LUT input

)i

-- End of LUT2 inst instantiation
Verilog ik (1 RAVL T —230)

// LUT2: 2-input Look-Up Table with general output
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

LUT2 #(
.INIT(4’h0) // Specify LUT Contents
) LUT2 inst (
.0(0), // LUT general output
.I10(1I0), // LUT input
.I1(I1) // LUT input
)

// End of LUT2_inst instantiation

B3 R

Virtex-6 FPGA D& ¥} (2 —H— TAFBLOT —F#2 —1)
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EA4E: FTHAU ILAVE & XILINXs

LUT2.D

<40 : 2-Bit Look—-Up Table with Dual Output

1| T2 | o

X8380

M=

TOFYALL T AVNME 2 E ROy T F—7 L (LUT) T, FIUHERELZ S O BLLO L) 2 DO H
NRHET,

HA O Ix— iy Z—ax/h T3, LO HAIZFIT CLB AT A ANDORIDH F1, 1T EmE ANy 77— |2k
LET, LUT 77> 7 araiRET 57D, INIT BHEEZFEAL T, &EAEICHTHHEE 16 EHTRET
HLBENRHYET,

FPGA LUT V3747 Tli&, INIT XTI A—Z — T BEN R EINET, T74/ME 0 T, ASEIZ DL H
D% 0 IZHEENL £ (T RELTHEERE), 7272 LE<D5E., LUT FVIT470ouyyy 7y riarwiREd b7
D INITEZRETHLERHVET, LUT OEEZIEETAHIEICIT. RO 2 >BHVET,

MBERAHERTAHHE : LUT © INIT &2k E 5 &M ik, A FTVOMBRICTXTOANEYAN TH
Hoay 7R EL. 2SO0 HAES ., FIEEZER L £,

BRI D5  VANSHERRBER OB IS TS LUT OB AN TA—F—ZER L, "TA—F—%&
Hicaoy 7O A AR L ET, BaZ ML CLEAZZOTED SN TT N, a— RN TRYIZHE IR/ Z
A—H— T RETOLENRHVET,

ISR
AR H A
I 10 0 Lo
0 0 INIT[0] INIT[0]
0 1 INIT[1] INIT[1]
1 0 INIT[2] INIT[2]
1 1 INIT[3] INIT[3]
INIT = INIT b CHE ST 16 MR ffiA 2 MEs T2 Lo fi

FHALD AN
AARR T E—a aJ
A HES
CORE Generator™ } L OV 4 —FK Nl
~7udHFR—h Ry

Virtex-6 547 31) 4K (HDL A)
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& XILINXe

AR R 1%

B

7 5%

E]

FI4ILE

F5t BA

INIT

16 %%

4 &y ME

T RCPo

NPT o7 T—=TNOmBEERELET,

VHDL 83k (/2 RA T —2 7))

WD 2 SOOI NFIELNES L., at— L Ty T4 T4 B E ORIV T T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT2 D: 2-input Look-Up Table with general and local outputs
-= Virtex-6

—-—- Xilinx HDL Libraries Guide, version 13.3

LUT2 D inst : LUT2 D

generic map (
INIT => X"0")
port map (
LO => LO, --
o => 0, -
I0 => 10, --
I1 => 11 --
)i

LUT local output
LUT general output

LUT input
LUT input

-- End of LUT2 D inst instantiation

Verilog 8k ([ RE2 T —3Y)

// LUT2 D: 2-input Look-Up Table with general and local outputs
// Virtex-6

// Xilinx HDL Libraries Guide, version 13.3

LUT2 D #(
JINIT(4’h0)
) LUT2 D inst (

.LO(LO), // LUT
.0(0), // LUT

// Specify LUT Contents

.I0(1I0), // LUT input
.I1(I1) // LUT input

)i

local output
general output

// End of LUT2_L inst instantiation

B3 R

Virtex-6 FPGA D& ¥} (2 —H— TAFBLIOT =2 —1)

Virtex-6 4731 7K (HDL F)
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EA4E: FTHAU ILAVE & XILINXe

LUT2 L
<40 : 2-Bit Look-Up Table with Local Output

| LTl | o

X8381

M=

ZOTFTHAy LAV E, 28ROy T T T—T 0 (LUT) T, RIL CLB AZAAWNIZHLHIDOH HBL O
Ny T 7= ~OE I T — 2V T (LO) MBHVET, ZOTLAVNINY T 7 —F T A —F— Dk
A RLET,

LUT 7 7o riar & Ed 570, INIT BHEZERL T, S ASMEICHTHH i 16 T E T AL BN
HVFET,

FPGA LUT U747 TlL. INIT T A—F —Tin B ENRESNET, T 74/ ME 0 T, ASMEIC LT H
D% 0 IZBEEN L £ (T RELTHERE), 7272 LEZ<D5E . LUT V747 0ouyyy 7y riarwiREd b7z
WD INIT EZBRETAILERHVET, LUT OEEIEETAHEICIE. RO 2 OBHVET,

MEREERTSHEE : LUT O INIT B2 RETH &7 iE, S FIOGRBEIZT X TOATEZVARNTH
Soal o 7EZREBEL. ZNHOHHENS ., PIHEEZERL £,

mBAEER T DHE  VANSNIERmBER OEIZ)HE T2 LUT D& AN RTA—Z =R EE L, RTA—F—%
Hlcavy s OBl A AR L £, MAREZEML CLEZZZOHFIEOF BTN, a— R TRINCHEY 2/ $F
A—=B—H R ETDUENDHVET,

i 5K
AR H A
I 10 Lo
0 0 INIT[0]
0 1 INIT[1]
1 0 INIT[2]
1 1 INIT[3]
INIT = INIT SRR ST 16 MR A 2 22 Ui fi

FHALDANF K

PO Y N E RN o
s it B8

CORE Generator™ B L O 4 —FK A ]

~7udY R —h NG
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& XILINXe

AR R 1%

B F—A% E TIAIE

F5t BA

INIT 16 %k 4 B ME TRTCER

NPT o7 T—=TNOmBEERELET,

VHDL 83k (/2 RA T —2 7))

WD 2 SOOI NFIELNES L., at— L Ty T4 T4 B E ORIV T T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT2 _L: 2-input Look-Up Table with local output
-= Virtex-6
—-—- Xilinx HDL Libraries Guide, version 13.3

LUT2_ L inst : LUT2 L
generic map (
INIT => X"0")

port map (
LO => LO, -- LUT local output
I0 => I0, -- LUT input
I1 => I1 -- LUT input

)i

-- End of LUT2 L inst instantiation
Verilog ik (1 RAVL T —230)

// LUT2 L: 2-input Look-Up Table with local output
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

LUT2 L #(
.INIT(4’h0) // Specify LUT Contents
) LUT2 L inst (
.LO(LO), // LUT local output
.I10(1I0), // LUT input
.I1(I1) // LUT input
)

// End of LUT2_L inst instantiation

B3 R

Virtex-6 FPGA D& ¥} (2 —H— TAFBLOT —F#2 —1)
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EA4E: FTHAU ILAVE & XILINXs

LUT3

<40 : 3-Bit Look—-Up Table with General Output
2| LUT3

11

0 | o

BME

ZOTFPFAy TV AUNTI— T (0) ZES 3y oy Ty 5—7 0 (LUT) TF, LUT 7727 av%
RETHIZO, INIT BHEEFERHL T, S ATEICH THHIIMEE 16 B THRETHILENRHVET,

LUT 777y araBEdTH0, INIT BHEAZE AL T & AEICKHTHH 1EE 16 #HEE TR E T2 4R
BNFET, ZOTLAMI, Ny T 7 —F2I A NN =2 —DREE RT-LET, ZNOD L AV MNIEARAT oY/ T,
£ CLB AFARIT2 2, & CLBIZ4 >F2HbVEd, LUT ITITBEH ORI — a0 B3hb0, BpHEA(3I0 0 &5
IVCUATURRIDZAIL T H IV IEHEIC TRITOLERH LG EIFEHTEET,

FPGA LUT 7' U7 47 Tlid, INIT /8T A—Z —Ti#mBENH EINET, T 74/LMNE 0 T, ANEICH»OLT H
Na 0 IZBRENLFET (T RELTHEERR), 7272 LELDGA. LUT ZUIT 7 ouyyy 7y 7iarwiREdT 57
W, INIT [EZRTTHILERHVET, LUT OEEZFREET2I71EICIE. RO 2 ONHVET,

B REMEM T LUT O INIT JEZRET 2R TiE, AT IOMmBRICT X TOATZY AR TH
Nouly /iR EL, ZNHD A ENS . W ZERL £3,

REBRX2FEHTIHE : VAN RBEROMEIZH TS LUT DK ATNIRTA—H—5EFZ L, RTA—HF—%
HicoloroHRBALERLET, HMATHMEL CLEZITZOFEOFREE TR, a— R TRINZEY 2T
A=A —ERETOILENRHVET,

B R

AR H
12 Iy 10 0

0 0 0 INIT[0]
0 0 1 INIT[1]
0 1 0 INIT[2]
0 1 1 INIT(3]
1 0 0 INIT[4]
1 0 1 INIT(5]
1 1 0 INIT(6]
1 1 1 INIT(7]

INIT = INIT BT ESNT- 16 EEEEE 2 TR LI
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& XILINXs

i
S
foi
!
g
A
\I
H

c
e

THAVDANFE

ARG =g aJ

CORE Generator™ BX U 4% —K NG

~7udHR—h ]

AR R 1%

B F—AE {[E] FI4ILE

F5t BA

INIT 16 5K 8 B M TR

NI T T F—T N OiEEAEELET,

VHDL 2k (/1 RA T —23Y)

WD 2 ODOLBFELARNVE ST, 2 — LT T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT3: 3-input Look-Up Table with general output
-- Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

LUT3 _inst : LUT3
generic map (
INIT => X"00")
port map (
o => 0, -- LUT general output
I0 => 10, -- LUT input
I1 => I1, -- LUT input
I2 => I2 -- LUT input
)

-- End of LUT3 inst instantiation
Verilog 58k ([ RE2 T —3Y)

// LUT3: 3-input Look-Up Table with general output
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

LUT3 #(
.INIT(8’h00) // Specify LUT Contents
) LUT3 inst (
.0(0), // LUT general output
.I0(10), // LUT input
.I1(I1), // LUT input
.I2(I2) // LUT input
)

// End of LUT3 inst instantiation

B3 R

Virtex-6 FPGA O ¥ ¥} (2 —H— TAFBLOT —F2—1)
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EA4E: FTHAU ILAVE & XILINXe

LUT3.D

<40 : 3-Bit Look-Up Table with Dual Output

12 LUT3_D Lo

X8383

M=

TOFYA L AVNME 3 EY ROy Ty F—T7 0 (LUT) . FIUHERER S O BLNLO L) 2 DD
TINRHVET,

W O lZ— e A Z—ax T4, LO HAIZFEIL CLB A5 AZARNDRIOH /1. F/-13Emd Sy 77— 28
LET, LUT O7 7> 7 araiRET 57D, INIT BHEEZFEAL T HEANEICHTHH EE 16 EHTRET
HULENRHYET,

FPGA LUT VU377 Tli&, INIT XTI A—Z — TR EN R ESNE T, T74/ME 0 T, ASEIZ DL H
D% 0 IZHEEN L £ (T RELTHEERE), 7272 LEZ<D5E ., LUT FVIT47ouyyy 7y a2 Ed b1
. INITEZRETHLERHVET, LUT DEEZIEETDHIEICIT. RO 2 OBHVET,

mBERAHERTAHE : LUT © INIT &2 E 35— &N Tk, A FTVOMBRICTXTOANEYAN TH
Soualy 7 EERIEEEL. 2RO H HEDS  FIEZER L £,

BRI 55 UANSHERRBER DI IS5 LUT OB AN TA—F—ZERL, "TA—F—%&
ooy 7O A AR LET, BREZ ML CLEAZZOFTED TN TT N, a— RN TRYIZHE IR/ Z
AL — T RETOLENRDHVET,

i R

AR 7

12 I 10 0 LO

0 0 0 INIT[0] INIT[0]
0 0 1 INIT[1] INIT[1]
0 1 0 INIT[2] INIT[2]
0 1 1 INIT[3] INIT[3]
1 0 0 INIT[4] INIT[4]
1 0 1 INIT[5] INIT[5]
1 1 0 INIT[6] INIT(6]
1 1 1 INITL7] INITL7]
INIT = INIT J&PE T ES iz 16 HEHEZ 2 #EH TR LMK
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& XILINXs

THAVDANFE

AVAR =gy wJ

i 4%
CORE Generator™ LU 4 —F R
~7udHR—h R Ay

EARIREE IR 1%

B T—45E E T4

=5t BA

INIT 16 £ 8 B Ml TATER

I T o7 T—=T NN OiREEE R ELET,

VHDL ik ([ RE S T—23Y)

WD 2 OOLBFELAEVWESIT., 2t — LT T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT3 D: 3-input Look-Up Table with general and local outputs

-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

LUT3 D inst : LUT3 D
generic map (
INIT => X"00")

port map (
LO => LO, -- LUT local output
o => 0, -- LUT general output
I0 => I0, -- LUT input
I1 => 11, -- LUT input
12 => I2 -- LUT input

)i

-- End of LUT3 D inst instantiation

Verilog B2k (A2 RA T—3Y)

// LUT3 D: 3-input Look-Up Table with general and local outputs

// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

LUT3 D #(
.INIT(8’h00) // Specify LUT Contents
) LUT3_D inst (
.LO(LO), // LUT local output
.0(0), // LUT general output
LI0(I0), // LUT input
LI1(11), // LUT input
LI2(12) // LUT input
)

// End of LUT3 D inst instantiation

s HIE R

Virtex-6 FPGA D& ¥} (2 —H— TAFBLOT —F#2 —1)
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EA4E: FTHAU ILAVE & XILINXe

LUT3_L

<40 : 3-Bit Look-Up Table with Local Output

12 LUT3_L Lo

X8384

M=

ZOTFTHAY ZTLAVNE, 3 E YOIy T T T—T L (LUT) T, RIL CLB AZAAWNIZHLHIOH HBL O
WSy T 7=~ OERIAE T 50—V ) (LO) BV ET, ZOTLAVMNINY T 7 —FiT A N\ —2— Dk
RAERLET,

LUT 7773 ariiREd 520, INIT B2 AL T, S ATMEICTT5H /1EE 16 #ETHIE T2 LEN
HVFET,

FPGA LUT U747 TlL. INIT T A—F — T ENREESNET, T 74/VME 0 T, ASMEIC LT H
N 0 IZBEEIL 3 (VT RELTHRE), 7272 LD A, LUT U707 onyyy 7y 7var R ET 57
. INIT EEZRETALERHYET, LUT OEEZIEETAHTIEICIT. RO 2 OBHVET,

MBERAHERTHHHE : LUT © INIT &2 E 5 &7 Tk, A FTVOMBERICTXTOANEYAN TH
SiouaPy 7 EERIEEL. 2SO H EDS I EEZERL £,

MBRAEZEHAITEIHE VAN RBEOMEICH ST D LUT OF AT A—R—2EFRL, NTA—H—%
Eiealo oA AR LET, MAZHEAEL TCLERIZZOFEOFDHE T, a— R CRYICEE R85
A—H—HERETIOILENHYET,

MR

ARD H A
12 n 10 LO

0 0 0 INIT[0]
0 0 1 INIT[1]
0 1 0 NIT[2]
0 1 1 NIT[3]
1 0 0 NIT[4]
1 0 1 NIT[5]
1 1 0 NIT[6]
1 1 1 NIT[7]

INIT = INIT B T ESNT- 16 W HA 2 TR LI
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& XILINXs

i
S
foi
!
g
A
\I
H

c
e

THAVDANFE

AARR S T—ay 0l
£ i1

CORE Generator™ BX U 4% —K NG

~7udHR—h ]

AR R 1%

B F—AE {[E] FI4ILE

F5t BA

INIT 16 5K 8 B M TR

NI T T F—T N OiEEAEELET,

VHDL 2k (/1 RA T —23Y)

WD 2 ODOLBFELARNVE ST, 2 — LT T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT3_L: 3-input Look-Up Table with local output
-- Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

LUT3 L inst : LUT3 L
generic map (
INIT => X"00")

port map (
LO => LO, -- LUT local output
I0 => I0, -— LUT input
I1 => I1, -- LUT input
I2 => I2 -- LUT input

)

-- End of LUT3 L inst instantiation
Verilog 58k (A RE2 T —3Y)

// LUT3 L: 3-input Look-Up Table with local output
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

LUT3 L #(

.INIT(8’h00) // Specify LUT Contents
) LUT3 L inst (

.LO(LO), // LUT local output

.I0(10), // LUT input

.I1(I1), // LUT input

.I2(I2) // LUT input
)

// End of LUT3 L inst instantiation

M IE

Virtex-6 FPGA O ¥} (2 —H— TAFBLIOT —F2 —1)
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EA4E: FTHAU ILAVE & XILINXs

LUT4
<40 : 4-Bit Look-Up—Table with General Output

13 LUT4

o

X8385

M=E

TOTYA ZLAUMI— K (O) 22> 4 By DNV T T T—7 L (LUT) T,

LUT 77> 7var i €T 5720, INIT BHEAZHEHL T, £ AMEICxH T2 1E% 16 E4 CTHE T2 LN
PVET, ZOZLANMNI ANy T —FII AN —E— O EER BT LET, TNHDOT L AVNIEARAT vy 7T,
& CLB AFAAIZ2 D, % CLBIZ4 2T 2oH0Ed, LUT ITIZEH OV — a0 B3h0, BpHEAI T =5
IWVCUATURRIDZAIL T H IV IEMEIC TRITOLERH LG EIFEHTEET,

FPGA LUT V37 47 Tl&, INIT RTA—Z— T B EN R EINET, T74/LMEL 0 T, ASEIZ» 1 bHTH
T O WZEREL T (70 RELTHERE), 7272 L ALK DGA . LUT VT 7 oulyy 7y 7var R Ed D7
D INIT EEZRETHLENRHVET, LUT OEEFRE T2 HEICIE. RO 2 5BHVET,

MBEREERTSHEE : LUT O INIT [E2RET 5 &7 iE, A FIOGRMEIZT X TOATEZIANTH
Shoal o 7EZRBEL. ZNHOH HENS ., FIHEEZERL £,

mBRXELHERTIHE VAN GEROMEICH IS T LUT OF AN NRTA—H—RERL, R"TA—H—%
izl 70X AA R LET, a2 HML CLEXIXZOFEO T RHECTTN, a—RF CTRYICET 2T
A—H—ERETOILENRHVET,

AmIE R
AR H A
I3 12 I I0 0
0 0 0 0 INIT[O]
0 0 0 1 INIT[1]
0 0 1 0 INIT[2]
0 0 1 1 INIT[3]
0 1 0 0 INIT[4]
0 1 0 1 INIT[5]
0 1 1 0 INIT[6]
0 1 1 1 INIT[7]
1 0 0 0 INIT[8]
1 0 0 1 INIT[9]
1 0 1 0 INIT[10]
1 0 1 1 INIT[11]
1 1 0 0 INIT[12]

Virtex-6 547 31) 4K (HDL A)
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& XILINXs

AA H A

I3 12 I I0 0]

1 1 0 1 INIT[13]
1 1 1 0 INIT[14]
1 1 1 1 INIT[15]
INIT = INIT J@& 1 CHES- 16 #EE% 2 i cRLZE

THALDANAE

AVAB v T—ay T

HEFR e
CORE Generator™ B L O\ 4 —FK ]
~7udYR—h A

EAARTREMSE

B T—45E & T4

59

INIT 16 %K 16 £ ME ERA NG d=:

NI T T T—TNOmEEERELET,

VHDL 8k (/2 RA T —3Y)

WD 2 ODOXBFEELRNIEAIT, 2 — LTy T T B S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT4: 4-input Look-Up Table with general output
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

LUT4 inst : LUT4
generic map (
INIT => X"0000"

port map (
o => 0, -- LUT general output
I0 => I0, -- LUT input
I1 => I1, -- LUT input
I2 => I2, -- LUT input
I3 => I3 -- LUT input

)

-- End of LUT4_inst instantiation

Virtex—=6 547 351) 5i/4F (HDL )
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// LUT4: 4-input Look-Up Table with general output
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

LUT4 #(

.INIT(16"h0000)

) LUT4 inst (
.0(0), //
.10(10), //
JI1(11), //
LI12(12), //
LI3(13) //

)

LUT
LUT
LUT
LUT
LUT

// Specify LUT Contents

general output
input
input
input
input

// End of LUT4 inst instantiation

s HIEHR

Virtex-6 FPGA DE#} (= —H— HARBLOT —#—1)
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& XILINXs FA4E: THAY ILAVE

LUT4 D
<40 : 4-Bit Look-Up Table with Dual Output

s | LutaD

S
o I

X8386

ME

TOFYAL ZLAVNMTAEYRDONAY I Ty F—7 L (LUT) T, FIUEREZ S O BLNLO £0v) 2 DO H
TMmHYET,

HA O lx—me A Z—ax 7T, LO HAIZFEIL CLB A5 AARNDRIOH /1, F-13E Sy 77— 285
LET, LUT OT7 7o 7y araiE€d 570, INIT B LT, S ANEICRd 2 1% 16 #E THRET
HILBENBYET,

FPGA LUT U747 TlL. INIT T A—F — T ENREESNET, T 74/ ME 0 T, ASMEICH LT H
D& 0 IZHEEN L £ (T RELTHEERE), 7272 LEZ<D5E ., LUT V747 ouyyy 7y riarwiRET b1
. INITEZRETHALENHVET, LUT DEEZIEETDHHIEICIT. RO 2 OBHVET,

MBRAHERTHHE : LUT O INIT 23R E T 5 M7 5k, ~AFVORBEIZT X TOANEVARNTH
SoualyEERIEEL, 2RO H EDS I EZER L £,

mBRXEFEHTIHE : VAN RBEEEOMEICHRE T2 LUT OF AT A—F—EEFRL, TA—H—%&
ooy 70X AA R LET, a2 AL CLEXIXZOFEO T REECTTN, a—RF TRrYICEY LT
A—H =R ETHILENHYET,

AmIE R
AR H A
I3 12 I I0 0] LO
0 0 0 0 INIT[0] INIT[0]
0 0 0 1 INIT[1] INIT[1]
0 0 1 0 INIT[2] INIT[2]
0 0 1 1 INIT[3] INIT(3]
0 1 0 0 INIT[4] INIT[4]
0 1 0 1 INIT[5] INIT[5]
0 1 1 0 INIT[6] INIT[6]
0 1 1 1 INIT[7] INIT(7]
1 0 0 0 INIT[8] INIT(8]
1 0 0 1 INIT[9] INIT(9]
1 0 1 0 INIT[10] INIT[10]
1 0 1 1 INIT[11] INIT[11]
1 1 0 0 INIT[12] INIT[12]
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& XILINXs

AA H A
I3 1V I 10 0 LO
1 1 0 1 INIT[13] INIT[13]
1 1 1 0 INIT[14] INIT[14]
1 1 1 1 INIT[15] INIT[15]
INIT = INIT B CTHEShZ 16 #EEE 2 R TR LM
THAVDANEE
AVAR v E—Tgy aJ
i fes
CORE Generator™ BL 74V —K AT
< 7adHR—K Nl
ERATREGEIE
Bt T—HRE & T4k &5 BA
INIT 16 %k 16 & M TRTER NI T o7 F =T NOHRIMEEIEELET,

VHDL 8k (/2 RA T —3Y)

WD 2 ODOXBFEELRNIEAIT, 2 — LTy T T B S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT4 D: 4-input Look-Up Table with general and local outputs
-= Virtex-6
-- Xilinx HDL Libraries Guide, version 13.3

LUT4_D inst :

generic map

(

LUT4 D

INIT => X"0000"

port map (
L0 => 1O,
o => 0,
I0 => I0,
I1 => 11, --
I2 => 12,
I3 => I3

)i

LUT local output
LUT general output

LUT input
LUT input
LUT input
LUT input

-- End of LUT4 D inst instantiation

216
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// LUT4 D: 4-input Look-Up Table with general and local outputs
// Virtex-6

// Xilinx HDL Libraries Guide, version 13.3

LUT4 D #(

.INIT(16"h0000)

) LUT4 D inst
.Lo(roy, //
.0(0), //
.I0(10), //
L1111y, //
I12(12), //
LI3(I3)  //

)

LUT
LUT
LUT
LUT
LUT
LUT

// Specify LUT Contents

local output
general output
input

input

input

input

// End of LUT4 D inst instantiation

EER A

Virtex—6 FPGA O &kt (2 —H% — IARBLIRT —HT—h)

Virtex-6 4731 7K (HDL F)
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EA4E: FTHAU ILAVE & XILINXs

LUT4 L
<40 : 4-Bit Look—-Up Table with Local Output

i3 | LUT4_L

X8387

M=E

ZOFTHAL L AURNIF A YNNI Ty T—T L (LUT) C. [FIC CLB A7 A ANICHLRIDOH F1 B I ONE
WAy T 7 —~DEERHE AT A — VT (LO) BBV ET, ZOZVLAVMINY Ty —FIT A N —F— Dk
BEABE-LET,

LUT ©7 7o 7varzi € s 27z INIT @2 AL T & AJMEISH T 5 M )% 16 #EETHE T 208N
})V)\ij_o

FPGA LUT Z'UX7 47 Tl&, INIT T A—X —TinBESHR ESINET, T 74/MEL 0 T, ANEIZOPOLTH
D% 0 IZHEEN L E79 (T RELTHEER), 7272 LE<DO5E ., LUT V747 ouyyy 7y riar#iREd b7z
D, INIT EZRETAHALERHVET, LUT OEEZIEETAHIEICIZ. RO 2 OB3HVET,

MERPER TS5 LUT @ INIT B2 E T 5 B2 J7iE, SAFVORGBEICT X TOANEZIARNTH
HouaTy 2 EEIEEL, ZhHD NS WIEEZER L ET,

mBERXEFEHTIHE : VAN BEEZOMEIZHRE T2 LUT OFK AT A—H—ZEFRL, N"TA—HF—%&
el 7O RAEERLET, #MAZHML CLEZIZZOFEO T NEE TN, a— R CRUIET /35
A—H—HRETHLENHVES,

mER
AR H 5
K] 12 I 10 LO
0 0 0 0 INIT[O]
0 0 0 1 INIT[1]
0 0 1 0 INIT[2]
0 0 1 1 INIT[3]
0 1 0 0 INIT[4]
0 1 0 1 INIT[5]
0 1 1 0 INIT[6]
0 1 1 1 INIT[7]
1 0 0 0 INIT[8]
1 0 0 1 INIT[9]
1 0 1 0 INIT[10]
1 0 1 1 INIT[11]
1 1 0 0 INIT[12]
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& XILINXs

AA H 5

I3 12 I 10 LO

1 1 0 1 INIT[13]
1 1 1 0 INIT[14]
1 1 1 1 INIT[15]
INIT = INIT J@& 1 CHES- 16 #EE% 2 i cRLZE

THALDANAE

AVARB =gy T

o i 4%
CORE Generator™ B L O\ 4 —FK ]
~7udYR—h A

EAARTREMSE

B T—45E [ T4 SR BA
INIT 16 %K 16 By ME T_TEnm NI T T F—T LORBMELEELET,
VHDL it (A REV T—3Y)

WD 2 ODOXBFEELRNIEAIT, 2 — LTy T T B S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT4 L: 4-input Look-Up Table with local output
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

LUT4_ L inst :
generic map (
INIT => X"0000"

LUT4 L

port map (
LO => LO, -- LUT local output
I0 => I0, -- LUT input
I1 => 11, -- LUT input
I2 => I2, -- LUT input
I3 => I3 -- LUT input

)

-- End of LUT4_L inst instantiation

Virtex-6 4731 7K (HDL F)
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Verilog i1t ([ RE2 L T—3Y)

// LUT4 L: 4-input Look-Up Table with local output
// Virtex-6
// ¥Xilinx HDL Libraries Guide, version 13.3

LUT4 L #(

JINIT(16"h0000) // Specify LUT Contents
) LUT4 L inst (

.LO(LO), // LUT local output

.I0(10), // LUT input

.I1(I1), // LUT input

.12(12), // LUT input

.I3(I3) // LUT input
)

// End of LUT4 L inst instantiation

s HIEHR

Virtex-6 FPGA DE#} (= —H— HARBLOT —#—1)
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& XILINXs FA4E: THAY ILAVE

LUTS

)27 47 : 5-Input Lookup Table with General Output
“ LUT5

13 |

12 | [atributes ] [©

11| [ivr=00000000 |

0

] 5-Input Look-Up Table

ZOTFTYA L AUMICAN S B L Aoy Ty T—7 0 (LUT) T, FEREA 32 B ROM G B R
TRUVRIEE) ELTEMET AN 6 Aiouyyr 7y riarwArTVANTEEYT, LUT IR oY vy
R T 0y T, THANCEENDEL DDy s Ty 7var DA TIVACVMIUERENET, LUTS 28 1 DD
BIEATAAND LUT6 12, 2 2DEE1TE D OHIBRIZHY ET 4 1 S0 LUT6 123y 7 T¢&F4, LUT5, LUT5 L,
BIOLUT5.D OMREIZIFC T2, LUTS.L BLOLUT5.D TiX, LUTS O JE B A NEEAT A AT LT-0
LO &AL T CLB IZ#f e C&E 4, LUTHL TIE LUTS MHOERED 1 DDATAAFE2IL CLB WNIZHIRS
NBHOIZKIL, LUT5.D Tl LUTS @I I EWNEATAA/CLB ayy 7 B XU a7 Ol FICHE TEET,
LUTS TIEHE N O ITEF E SN2 D T, WERATA A E721X CLB 18 5 DR 2 BRI E T 2L ERNHH
HBLAME, WIHERA TR ERHYET,

LUT ®ouyyy 7y arzfREd 520, INIT JBIEIZ 32 v hod 16 #EE R E T 20 ERHY E9, A D25 S
NiexICH N EhAEE, ZD AT S INIT BV MIERELET, 72& 21X Verilog T INIT fE% 32" h80000000
(VHDL TiZ X”80000000”) (252 E 3 5L AT XTH 1 OFELISMNIH 11T 012720 ET (5 A1 AND 7 —Hh),
F7-. Verilog T INIT fEi% 32’ hiffffffe (VHDL TlZ X”FFFEFFFFE”) I3 ET 5L AT R TErOSA LIS
FF 1122 ES 5 AF OR 7 —h)

FPGA LUT ZU3IT 47 TlL, INIT T A—F — T ENHRESNET, T 74/ ML 0 T, AMEIC DL H
1% 0 IZBREN L E9 (T RELTHERR), 7272 LE<DGA . LUT ZUIT 7 ony vy 7y riarw#iREd 5
W, INIT [EZRETHILENHVET, LUT DIEZRETDHIEIE. kD 2 OB HVET,

B REEM TS LUT O INIT JEZRET 25— KR Tk, AT UOMmBRICT X TOANZY AR TH
oy 7EZEIEEL, ZUbHO H DEND . PISEZERL 7,

RERX2FEHTIHE : VAN GRBEROMEIZH TS LUT DK ATNIRTA—H =5 EFZ L, RTA—H—%
HicoloroRBALERLET, HMATHMEL CLEZITZOFEO T REETTR, a— R TRINZEY 2T
A=A —ERETOILENRHVET,

mE R

AR H
14 I3 12 I\ I0 LO

0 0 0 0 0 INIT(O]
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]
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& XILINXs

AA H A
14 I3 12 1§ 10 LO
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 @& CHEShT- 16 HEE% 2 ¥ TR LHE

R— 0> 55 B
R—+4& AL 2 Hege
O ) 1 5 AJ1 LUT HA
10,11, 12,13, 14 AS 1 LUT A7J
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& XILINXs 4B THAY ILAVE
THAVDARAAEE

AVAR S =g |

HEFm Heds

CORE Generator™ 8L 4 —FK NGl

~7uad¥R—h =l

SRR E S

B T—HE & TIAIE £ BA

INIT 16 #E¥% 32 By Ml 4 _RCEn NI T T F—T VOHRBEEIEELET,

VHDL E2ik (/2 RA T —S3Y)
WD 2 DODLBFIELR NGRS IE, 2 — LT T4 T4 B S ORNCAN T E T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUTS5: 5-input Look-Up Table with general output
—— Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

LUTS_inst : LUTS
generic map (

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

O => 0, -- LUT general output

10 => I0, -- LUT input

I1 => 11, -- LUT input

I2 => I2, -- LUT input

I3 => I3, -- LUT input

14 => I4 -- LUT input

)i

-- End of LUTS5 inst instantiation

Verilog 581t ([ RE2 T —23Y)

// LUT5: 5-input Look-Up Table with general output
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

LUTS #(

.INIT(327h00000000) // Specify LUT Contents
) LUTS5 inst (

.0(0), // LUT general output

.I0(I0), // LUT input

.I1(I1), // LUT input

.I12(12), // LUT input

.I3(13), // LUT input

.14(14) // LUT input
)

// End of LUTS5 inst instantiation

E3 AR

Virtex-6 FPGA D& ¥} (22— — TAFBLIOT —F#2—1)
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EA4E: FTHAU ILAVE & XILINXs

LUTS_D

71)25 47 : 5-Input Lookup Table with General and Local Outputs

4| LUT5_D
13

21 [wiowes |

| [ miT=00000000 | | LO
10

lo

5-Input Look-Up Table

X10944

M=E

ZOTFYA 2L AUMEL A S WA L oy Ty T—T7 0 (LUT) ., FERE 32 B ROM 6 B D
TRUZIRE) ELTEMET D0, 5 AJ1oalyr 7o riar A TVAVMTCEET, LUT TR e v 71
BTy T, T HANNTEENDLL DTy T 7iar DA TIACMIUERENET, LUTS 28 1 DOEA1T
ATAAND LUT6 |2, 2 DDOEHAITL D OHIBRIZHVETN 1 >0 LUT6 (Z/3y 7 T&F4, LUTS, LUT5 L, Bk
NLUT5.D OKEREIZIFIC T4 23, LUT5L BEOLUT5.D Ti. LUTS O IE B EZ NI AT AZIZHEFLT-D ., LO
H 12 HL T CLB 28t TXFE9, LUTS.L TiX LUTS HDEERED 1| DDOATAAEZIT CLB NIZHIRSiL5
DIZ%KT L. LUT5.D Tl LUTS O AN AT AZ/CLB By 7 B XN 7 Ol 7 Ic#ii T $£9, LUTH
TILH A OEFBITE ESNR VDT, NEATA AE-1L CLB 12 B0k 2 I R ETHULERHH54 LS
WX, IS ATASLERHYET,

LUT ©oualyr 777 arZiBE$ 5770 INIT BYEIC 32 By 16 HEEHRETALERHVET, AN HEAS
niLEicHhEhaEE ., FDOATNTHIRT D INIT By MR ELE T, 728 21F Verilog T INIT % 32" h80000000
(VHDL Ti X”80000000") IZ3%ETHE . AT T 1 OBALSMNIHE 1T 012720 E9 (5 AFID AND 7 —h),
F7-. Verilog T INIT fi% 32  hiffffffe (VHDL Tl X”"FFFFEFFE”) IZ# ET 5L AR T XT84 DML
FE 1120EST 6 AJ OR 7 —1)

FPGA LUT VX747 TliE. INIT RNTA—=F —TinHENRTEENET, T 74V MNE 0 T, ASMEIC» b E T H
F% O WZBREILE T (T RELTHERE), 2R LE< DA LUT U7 7 oulyy Ty raraiE T 57
B, INIT [EZRETHLENHVET, LUT ODEERIRET LT EL. RD 2 208HVET,

MERAER TS LUT @ INIT B2 ET5 M7 )7iE, A FTVOGRBEICT X TOANEZIANLTH
HouYyrfliEEEL, 2L FES . WIEEZERLET,

RBERLFEHTEHE : VAN GRmBEROMEIZH T2 LUT D& AN RTA—H =5 TEFRK L, RTA—HF—%
Hioalw 7 OFHmBREERLET, AT CLEXITZOHFEO T RHE TR, a— N CRIICHED) 235
A—H—HERETOILENRHYET,

mE 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 INITL3] INIT[3]
0 0 1 0 0 INIT[4] INIT[4]
0 0 1 0 1 INIT[5] INIT[5]
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& XILINXs EA4E: FTHAY ILAVE
AA H A
14 I3 12 I\ 10 0 LO
0 0 1 1 0 INIT[6] INIT[6]
0 0 1 1 1 INIT[7] 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 INITL16] 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 @& CHEShT- 16 HEE% 2 ¥ TR LHE

R—rDERBA
R—k4 AR B i ae
0 A 1 5 A7 LUT 7]
LO 7 1 WNHES CLB ##%cf o 5 A S LUT A
10,11, 12, 13, 14 AT 1 LUT AF
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& XILINXs

THAVDANFE

AV AR v T— gy 7T
£ i1

CORE Generator™ BX U 4% —K NG

~7udHR—h ]

ERAARELE &

B T—HRE & TI4ILE £ BA

INIT 16 %k 32 B ME TRTER NI T T T—TVOmBEERELET,
VHDL Eat (A REV IT—3Y)

WD 2 ODOLBFELARNVE ST, 2 — LT T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT5 D:

Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

LUT5 D inst :
generic map

INIT => X"00000000"™)

port map (
LO => LO,
o => 0,
I0 => IO,
I1 => 11,
I2 => 12,
I3 => I3,
I4 => 14

)

(

LUT
LUT
LUT
LUT

- LUT

LUT
LUT

LUT5 D

local output
general output

input
input
input
input
input

-- End of LUT5 D inst instantiation

-- Specify LUT contents

Verilog 881k (A2 RAV T —3Y)

5-input Look-Up Table with general and local outputs

// LUT5 D: 5-input Look-Up Table with general and local outputs
Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

//

LUTS5 D #(
.INIT (327h0000000)

) LUTS5 D inst
.LO(LO),

-0(0),

.10(10),
LI1(I1),
L12(12),
.I3(13),
.14 (I4)

)

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

LUT
LUT
LUT
LUT
LUT
LUT
LUT

local output
general output

input
input
input
input
input

// End of LUT5 D inst instantiation

// Specify LUT Contents

226

http://japan.xilinx.com

Virtex-6 54731 A4 F (HDL A)
UG623 (v13.3) 2011 & 10 B 26 H




& XILINXs FA4E . FHALY ILAVE
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EA4E: FTHAU ILAVE & XILINXs

LUTS_L

)25 47 : 5-Input Lookup Table with Local Output

4| LUT5_L
13
12 | Attributes I Lo
T | INIT=00000000 |

0 5-Input Look-Up Table

(Local Output)

X10945

M=E

ZOTFYA 2L AUMEL A S WA L oy Ty T—T7 0 (LUT) ., FERE 32 B ROM 6 B D
TRUZIRE) ELTEMET D0, 5 AJ1oalyr 7o riar A TVAVMTCEET, LUT TR e v 71
BTy T, T HANNTEENDLL DTy T 7iar DA TIACMIUERENET, LUTS 28 1 DOEA1T
AFGAAZAND LUT6 {2, 2 DDA IT LD OHIRBIEHDET 231 20 LUT6 123y 7 T&Ed, LUT5, LUT5L, BX
NLUT5.D OREREIZIFIC T4 23, LUT5.L BEOLUTE.D Ti. LUTS O IE B EZWNEATAZIZHEFLT-D . LO
H 12 HL T CLB 28t TXFE9, LUTS.L TiX LUTS HDEEREDS 1 DDATAAEZIE CLB NIZHIRSIL5
DIZXKT L. LUT5.D Tl LUTS O AN AT AZ/CLB By 7 B XN 7 Ol 7 Ic#ii T $£9, LUTH
TIXH D OEFBITE ESNRVD T, NEATA AE-1L CLB 12 B0k 2 i R ET AL ERH L4 LS
WX, IS RATASLERHYET,

LUT ©ouayr 777 ar e 579 INIT BYEIC 32 By 16 HEEHRETALERHVET, A HEAS
niLEicH sz, FDOATNCH TS INIT EvMIERELE T, 728 21F Verilog T INIT % 32" h80000000
(VHDL T X”80000000") {23 ETHE . ASTT T 1 OBALSMNIHE 1T 012720 FE9 (5 AFID AND 7 —1]),
F7-. Verilog T INIT fi% 32  hiffffffe (VHDL Tl X”"FFFFEFFE”) IZ# ET 5L AR T R TErg4 DML
E 1 2vEST 6 AJ OR 7 —h)

FPGA LUT U747 TliE. INIT RTA=F —TinFENRTEENET, T 74V MNE 0 T, ASMEIC» ) bE T H
T% O WZBREILE T (T RELTHERE), 7R LE<DGA . LUT U7 7 oualyy Ty rvaraiaE T 57
D INIT HZFRETHVLENRHYET, LUT DIEEIEET 5 TEICIE RO 2 OB3HVET,
MEREAERIT A LUT @ INIT B2 E T 5 &7 IiE, S FTIVOBEIERICT X TOANEZIARNT
MOy 7 EZEfEE L. 2SO0 M DENS ., FIHEEERL £,

RBRLFEHTEHE : VARSNGB R OMEIZH T2 LUT D& AN RTA—H—EEFK L, RTA—H—%
Hicelw OB RAEERLET, AT CLEXITZOHFEO T AHE TR, a— N CRIICHED) 235
A—H—HFRETIOILENHYET,

imiE R

AR 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]

Virtex-6 547 31) 4K (HDL A)
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& XILINXs

AA H A

14 I3 12 i 10 LO

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 INITL16]
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 @M T ESNT- 16 I EE 2 EHTHERL-H

R—rDERHA

R—r4£ AR B B EE
L0 7 1 Wi CLB 8 6/5 AJ1 LUT 7
10,11, 12,13, 14 AT 1 LUT A S

Virtex-6 4731 7K (HDL F)
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THAVDANFE

AVAR =g Gl

HE 7 o
CORE Generator™ B L O ¥ —FK NGl
~ /DY R—K Ay

FEHAREGRE
B T—45E & TI4ILb &5 A
INIT 16 #E¥% 32 By Ml 4 _RCEn NI T T F—T VOHRBEEIEELET,

VHDL E2ik (/2 RA T —S3Y)
WD 2 DODLBFIELR NGRS IE, 2 — LT T4 T4 B S ORNCAN T E T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUTS5 L: 5-input Look-Up Table with local output
—— Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

LUT5 L inst : LUT5 L
generic map (

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

LO => LO, -- LUT local output

I0 => I0, -- LUT input

I1 => 11, -- LUT input

I2 => I2, -- LUT input

I3 => I3, -- LUT input

I4 => I4 -- LUT input

)i

-- End of LUT5 L inst instantiation

Verilog 581t ([ RE2 T —23Y)

// LUT5 L: 5-input Look-Up Table with local output
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

LUTS5 L #(

.INIT(327h0000000) // Specify LUT Contents
) LUT5 L inst (

.LO(LO), // LUT local output

.I0(I0), // LUT input

.I1(I1), // LUT input

.I12(12), // LUT input

.I3(13), // LUT input

.14(14) // LUT input
)

// End of LUT5 L inst instantiation

E3 AR

Virtex-6 FPGA D& ¥} (2 —H— TAFBLIOT —F#2 —1)

Virtex-6 547 31) 4K (HDL A)
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& XILINXs FA4E . FHALY ILAVE

LUTG6
Z1)2F 47 : 6-Input Lookup Table with General Output

15 LUT6

14 4 [ LuTs

Bl | :

=
lo

14
LUTS
I =

] 2
10 11

— 10

| Attributes |
I INIT=0000000000000000 |

6-Input Look-Up Table

X10949

M=E

ZOTYAY LA AT 6 8, M L Oy T Y7 T =70 (LUT) T, FEFM 64 £k ROM (6 £k
DTRLRHRE) LLTEIET 270, 6 ANDOrYys Ty riar A FIALRTEET, LUT IZEANRRD Y
IREET )T, T FANCEENDEZL DY vy Ty 7varDATIVACNEASET, LUT6 IE, 4 #D
Ny 7T FT—7 L (LUT) DWW F i<y 7FENET, LUT6, LUT6 L, BLO LUT6.D OREREIZFRIL TT A3,
LUT6_L 3L N LUT6.D Tik, LUT6 DG B ENEAT A AR L7=0, LO M ZEHEHL T CLB Ik T E
9, LUT6_L TIE LUT6 MO0k 1 DD AT AAEZIE CLB WICHIBRENDDIZ% L, LUT6.D Ti% LUT6 dH
T1EWERATAA/CLB vy 7 B L ONVER ey 7 O FIZ#Eke Ce £, LUT6 TIZH ORI ESNZ2V D
T, WEAT AR ETZ1X CLB B 5 DA B R E T O ERHLGE USMNL, BIHEH T ERHVET,

LUT ouPyy 77 riarvziRE T 5720 INIT BHIC 64 By ho 16 #EEEZHR T THLELHVET, AH
NS EXICH 1EN5EE, 2D A JNZxIE T2 INIT By MR EL 7, 72&21F Verilog T INIT fi%
64 h8000000000000000 (VHDL T X”8000000000000000”) IZFZ E T H&. AT XTH 1 DS LIMNIHTIIZ 0

W20 E4 (6 AF1D AND 7 —1), F7=. Verilog T INIT fEi% 64 hffffffffiife (VHDL Ti% X"FFFFFFFFFFFFFFFE”)
WCRETDHE ANDBTRTEROLALIMIH L 112720 ET 6 AT OR 7 —1),

FPGA LUT VX7 47 TliL, INIT NI A—Z —TCiBEAHFR ESNET, T74/MEL 0 T, ANEIZ» DL H
& 0 ZBRENLFET (T RELTHEER), 7272 LELDEGA . LUT ZTUIT4 7 ouyyy 777 arwiRET 57
D, INIT EZERETALERHYET, LUT OEEZIEETAHIEIT. kD 2 OB83HET,

MERPER TS5 LUT @ INIT [B2RET5 B2 I71E, SAFTVORGBEICT X TOANEZIARNTH
HoaPo 7 EzEEL, ZNHO HHENS ., PIIEEZERL £,

B RXELHERTIHE VAN GEROMEICH IS T LUT OF AN RTA—F—RERL, R"TA—H—%
gz_a//yo) GHF AR L ET, MAZ B CLEZIZZOFEO T NHE TR, a—F CTHROICHEY LT
A—H—EIRETHLENHIES,

i 2R
AR 5
15 14 13 12 I 10 0
0 0 0 0 0 0 INIT[0]
0 0 0 0 0 1 INIT[1]
0 0 0 0 1 0 INIT[2]

Virtex-6 4731 7K (HDL F)
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AN H A

15 14 13 12 n 10 0

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 INIT[10]
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]
1 0 0 1 0 1 INIT[37]

Virtex-6 547 31) 4K (HDL A)
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& XILINXs EA4E . THAY ILAVE
AA H A
15 14 13 12 n 10 0
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 @& CHEShT- 16 HEE% 2 ¥ TR LHE

R—rDERBA
R—k4 AR B Hae
0 A 1 6/5 LUT H 73
10, 11,12, 13, 14, 15 S 1 LUT A7J

Virtex-6 54 75') 774K (HDL )
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& XILINXs

THAVDANFE

AARBE v —ay )
E o HELE

CORE Generator™ BX U 4% —K NG

~7udHR—h ]

ERAGE M

B T—45% {[E] TIAIE £5 BA

INIT 16 4k 64 £ ME T _RTEr NI T T F—T NOHBEEEELET,
VHDL ik ([ RAVI T—3Y)

WD 2 ODOLBFELARNVE ST, 2 — LT T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT6:

6-input Look-Up Table with general output
Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

LUT6_inst :
generic map

INIT => X"0000000000000000™)

port map (
o => 0,
I0 => I0,
I1 => 11,
I2 => 12,
I3 => I3,
14 => 14,
I5 => I5

)

LUT6

(

-- Specify LUT Contents

-- LUT general output

LUT
LUT
LUT
LUT
LUT
LUT

input
input
input
input
input
input

-- End of LUT6_inst instantiation

Verilog 881k (A2 RAV T —3Y)

// LUT6:
//

LUT6 # (

.INIT (64"h0000000000000000)

6-input Look-Up Table with general output
Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

) LUT6_inst

.0(0),

.10(10),
LI1(11),
.I2(12),
.I3(13),
.I4(14),
LI5(I5)

)

(

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

LUT
LUT
LUT
LUT
LUT
LUT
LUT

// Specify LUT Contents

general output
input
input
input
input
input
input

// End of LUT6 inst instantiation
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EA4E: FTHAU ILAVE & XILINXe

1) 2547 : Six-input, 2-output, Look-Up Table
15 LUT6_2
14 14 [ LuTs
13 06
Bl | A —
10
12 ]
" | :‘; LUT5 05
12
of | :
1 10
[Attribuies |
| INIT=0000000000000000 |
6-Input Look-Up Table

X10961

M=

ZOTYA L AUNI, AT 6, K 2 @Dy T 7 T —7 )0 (LUT) T, JERIH 32 B b 7 =270 ROM (5
By hDOTRUVAFRE) ELTEMET 2. ANEIEFGITEHE5 Aioarlyy 77 riar 2 o £ A 1éay v
BEHEETH6 ANBLONS ATOalyy 7y riari Ay FVAVNCEET, LUT IZERP ey 7iES T
0y 7T, T HAUNCEENDLEL DD YT T 7arDAL TVAMIUERENET, LUT6.2 (X, AT AICE £
N5 4oy 277 F—7 0 (LUT) OWFRNII~y TSN ET,

LUT oayyy 77 7varZiRET 570 INIT JJBPEIZ 64 Evhd 16 EREZRETHILERIHVET, AT
D HINZEXICH SN EE, ZD AT S INIT BV MIRELET, 72413, Verilog T INIT {E%
64 hiffffffffie (VHDL Ci% X"FFFFFFFFFFFFFFFE”) (ZRR ET D&, AN T R CTEuDFELIAMNT 06 BT 1
(2720 1[4:0] M _RTEaDGALAME 05 BT 112720 F3 (5 £7212 6 AJJD OR 7 —1) , INIT fED FALH
Zy (Evbh31:0) X 05 Hiouyyr 7y rva l@miAsnEd,

FPGA LUT V37 47 Tli&, INIT RTA—Z —TiHFENHR ESNET, T74/0ME 0 T, ASEIZ» 1 bHTH
D& 0 IZBEEN L £ (T RELTHERE), 7272 LEZ<D5E ., LUT V3747 ouyyy 7y riar iR Ed b7z
. INITEEZRETALERHYFET, LUT OEEZIEETAHTIEICIT. RO 2 OBHVET,
MEREERT S5 LUT @ INIT B2 RET5 M7 5iE, A FIOGRBEICT X TOANEZIANLTH
fHoaly 7 EZRBREL. ZNHOH HENS ., PIEEAERL £,

RBERXEFEHTEHE : VAN RBEROMEIZH TS LUT D& AN RTA—H—5EFZ L, RTA—HF—%
el 7oA AR LET, MAZHMAL CLEZIZZOFEO T NEE T, a— RN TRIICEY 25
A—H—FRBETOILENDHVET,

A EE &

AR H A
15 14 I3 12 11 10 05 06

0 0 0 0 0 INITL0] 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 INITL3] INIT(3]
0 0 0 1 0 0 INIT[4] INIT[4]

Virtex-6 547 31) 4K (HDL A)
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AA H A

0 0 0 1 0 1 INIT[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[8]
0 0 1 0 0 1 NIT[9] INIT[9]
0 0 1 0 1 0 NIT[10] INIT[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] NIT[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]
1 0 1 0 0 0 INIT[8] INIT[40]

Virtex—=6 547 351) 5i/4F (HDL )
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AA H A

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 BYETHESHZ 16 #EEL 2 TR L-E

R—bDEREA

T e 8 e

- ke ! 6/5 LUT /)
- s ! 5 AJJ LUT /)
10,11, 12, 13, 14, 15 A 1 LUT AJ
THAUDANEE

A AR — gy o

HE o

CORE Generator™ XU 4% —K A

~7adYR—h )

Virtex-6 547 31) 4K (HDL A)
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& XILINXs FA4E . FHALY ILAVE

ERAARELE &
Bt T—45E & FIHIE ERER
INIT 16 4% 64 v Ml T _C¥u LUT5/6 O 77 av a8 ELET,

VHDL ik (/2 REAV T —2 7))
WD 2 SOXBRGFEELEVEAS T, I — LTy T4 T4 B = ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT6_2: 6-input 2 output Look-Up Table
-= Virtex-6
—-—- Xilinx HDL Libraries Guide, version 13.3

LUT6 2 inst : LUT6_2
generic map (

INIT => X"0000000000000000"™) -- Specify LUT Contents
port map (

06 => 06, -- 6/5-LUT output (l-bit)

05 => 05, -- 5-LUT output (l-bit)

10 => IO, -- LUT input (l-bit)

I1 => 11, -- LUT input (l-bit)

12 => 12, -- LUT input (l-bit)

I3 => 13, -- LUT input (l-bit)

14 => 14, -- LUT input (l-bit)

I5 => I5 -- LUT input (l-bit)

)i

-- End of LUT6_2 inst instantiation

Verilog 58k ([ RA2 T —3Y)

// LUT6 2: 6-input, 2 output Look-Up Table
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

LUT6 2 #(
.INIT(64"h0000000000000000) // Specify LUT Contents
) LUT6_2 inst (
.06 (06), // 1l-bit LUT6 output
.05(05), // 1-bit lower LUT5 output
.I0(I0), // 1-bit LUT input
1(11), // 1l-bit LUT input
.I2(12), // 1-bit LUT input
3(I13), // 1l-bit LUT input
.14(I14), // 1-bit LUT input
5(I5) // 1-bit LUT input (fast MUX select only available to 06 output)
)i

// End of LUT6 2 inst instantiation

s HIEEHR

Virtex-6 FPGA DE#} (= —H— HARBLOT —#—1)
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& XILINXe

7J1)25F 47 : 6-Input Lookup Table with General and Local Outputs
I5 LUT6_D
14 14 [ LuTs
13 [e)
Bl | B
12 ~ LO
1" | :‘; LUTS
12
o | :
— 10
[ Attributes |
I INIT=0000000000000000 |
6-Input Look-Up Table

ZOTYAY LA AT 6 8, M L Oy T Y7 T =70 (LUT) T, FEFM 64 £k ROM (6 £k
DTRLRHRE) LLTEIET 270, 6 ANDOrYys Ty riar A FIALRTEET, LUT IZEANRRD Y
IREET oy )T THAVNCEENDZL DYy 77 7ar DA TVACNMIERASIVET, LUT6 1L, 4 f# D
NI T o7 T —7 1 (LUT) OWFhsic<y &N Ed, LUT6. LUT6 L, BEL T LUT6.D OMEEEIXIFIT T 23,
LUT6_L 3L N LUT6.D Tik, LUT6 DG B ENEAT A AR L7=0, LO M ZEHEHL T CLB Ik T E
9, LUT6_L TIE LUT6 MO0k 1 DD AT AAEZIE CLB WICHIBRENDDIZ% L, LUT6.D Ti% LUT6 dH
HEWNEATAA/CLB uyy 7B X ONER Y 7 O 7 128t T&x £, LUT6 T OB T ESneno
T, WEAT AR ETZ1X CLB B 5 DA B R E T O ERHLGE USMNL, BIHEH T ERHVET,

LUT ouPyy 77 riarvziRE T 5720 INIT BHIC 64 By ho 16 #EEEZHR T THLELHVET, AH
NS EXICH 1EN5EE, 2D A JNZxIE T2 INIT By MR EL 7, 72&21F Verilog T INIT fi%
64 h8000000000000000 (VHDL T X”8000000000000000”) IZFZ E T H&. AT XTH 1 DS LIMNIHTIIZ 0

W20 E4 (6 AF1D AND 7 —1), F7=. Verilog T INIT fEi% 64 hffffffffiife (VHDL Ti% X"FFFFFFFFFFFFFFFE”)
WCRETDHE ANDBTRTEROLALIMIH L 112720 ET 6 AT OR 7 —1),

FPGA LUT VX7 47 TliL, INIT NI A—Z —TCiBEAHFR ESNET, T74/MEL 0 T, ANEIZ» DL H
& 0 ZBRENLFET (T RELTHEER), 7272 LELDEGA . LUT ZTUIT4 7 ouyyy 777 arwiRET 57
D, INIT EZERETALERHYET, LUT OEEZIEETAHIEIT. kD 2 OB83HET,

MERPER TS5 LUT @ INIT [B2RET5 B2 I71E, SAFTVORGBEICT X TOANEZIARNTH
HoaPo 7 EzEEL, ZNHO HHENS ., PIIEEZERL £,

B RXELHERTIHE VAN GEROMEICH IS T LUT OF AN RTA—F—RERL, R"TA—H—%
gz_a//yo) GHF AR L ET, MAZ B CLEZIZZOFEO T NHE TR, a—F CTHROICHEY LT
A—H—EIRETHLENHIES,

=D

i EE 3%

AR Hh

I5 14 I3 12 I I0 0 LO

0 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]

Virtex-6 547 31) 4K (HDL A)
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& XILINXs FA4E . FHALY ILAVE

AA H A

15 14 I3 12 i I0 0 LO

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 INIT[10] INIT[10]
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]
1 0 0 1 0 1 INIT[37] INIT[37]
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& XILINXs

AA H A
15 14 I3 12 i I0 0 LO
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 INIT[60] 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 @& CHEShT- 16 HEE% 2 ¥ TR LHE

R—rDERBA
R—k4 AR B e ae
06 Hi 1 6/5 LUT /)
05 A 1 5 A7 LUT 7
10, 11,12, 13, 14, 15 AS) 1 LUT AA

242
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& XILINXe

THAVDANFE

AVARB =gy

Héh

CORE Generator™ 8L 4 —FK

< 7aDYR—k

AR R 1%

B

F—5H

&

FI4IE

At BA

INIT

16 %

64 v Ml

T _CTEn

NPT T T—T VO EEERELET,

VHDL f2if ([ RE T —23Y)

KD 2 DDXPFAELZWGEIT, 28— LT T4 T4 EE ORNZH AT £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT6_D: 6-input Look-Up Table with general and local outputs
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

LUT6_D inst :
generic map (

INIT => X"0000000000000000™)

port map (

LO => LO, -
o =>0, -
I0 => 10, -
I1 => 11, -
12 => 12, -
I3 => I3, -
I4 => I4, -

LUT
LUT
LUT
LUT
LUT
LUT
LUT

LUT6 D

local output
general output

input
input
input
input
input

I5 => I5 -- LUT input

)

-- End of LUT6 D inst instantiation

Verilog i1t (A2 RE2 T —23Y)

-- Specify LUT contents

// LUT6_D: 6-input Look-Up Table with general and local outputs
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

LUT6 D #(

.INIT (64"h0000000000000000)

) LUT6_D inst
.Lo(roy, //
.0(0), //
.10(10), //
JI1(11), //
L12(12), //
LI3(13), //
.I14(14), //
LIS(1I5)  //

)

LUT
LUT
LUT
LUT
LUT
LUT
LUT
LUT

local output
general output

input
input
input
input
input
input

// End of LUT6_D inst instantiation

// Specify LUT Contents

Virtex-6 4731 7K (HDL F)
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s HIE R
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& XILINXs FA4E . FHALY ILAVE

LUT6 L
J1)2F 47 : 6-Input Lookup Table with Local Output

I5 LUT6_L

14 4 [ LuTs

Bl | : —

14
LUTS
I =

] 2
10 11

— 10

| Attributes |
I INIT=0000000000000000 |

6-Input Look-Up Table

X10948

M=E

ZOTYAY LA AT 6 8, M L Oy T Y7 T =70 (LUT) T, FEFM 64 £k ROM (6 £k
DTRLRHRE) LLTEIET 270, 6 ANDOrYys Ty riar A FIALRTEET, LUT IZEANRRD Y
IREET oy )T THAVNCEENDZL DYy 77 7ar DA TVACNMIERASIVET, LUT6 1L, 4 f# D
NI T o7 T —7 1 (LUT) OWFhsic<y &N Ed, LUT6. LUT6 L, BEL T LUT6.D OMEEEIXIFIT T 23,
LUT6_L 3L N LUT6.D Tik, LUT6 DG B ENEAT A AR L7=0, LO M ZEHEHL T CLB Ik T E
9, LUT6_L TIE LUT6 MO0k 1 DD AT AAEZIE CLB WICHIBRENDDIZ% L, LUT6.D Ti% LUT6 dH
HEWNEATAA/CLB uyy 7B X ONER Y 7 O 7 128t T&x £, LUT6 T OB T ESneno
T, WEAT AR ETZ1X CLB B 5 DA B R E T O ERHLGE USMNL, BIHEH T ERHVET,

LUT ouPyy 77 riarvziRE T 5720 INIT BHIC 64 By ho 16 #EEEZHR T THLELHVET, AH
NS EXICH 1EN5EE, 2D A JNZxIE T2 INIT By MR EL 7, 72&21F Verilog T INIT fi%
64 h8000000000000000 (VHDL T X”8000000000000000”) IZFZ E T H&. AT XTH 1 DS LIMNIHTIIZ 0

W20 E4 (6 AF1D AND 7 —1), F7=. Verilog T INIT fEi% 64 hffffffffiife (VHDL Ti% X"FFFFFFFFFFFFFFFE”)
WCRETDHE ANDBTRTEROLALIMIH L 112720 ET 6 AT OR 7 —1),

FPGA LUT VX7 47 TliL, INIT NI A—Z —TCiBEAHFR ESNET, T74/MEL 0 T, ANEIZ» DL H
& 0 ZBRENLFET (T RELTHEER), 7272 LELDEGA . LUT ZTUIT4 7 ouyyy 777 arwiRET 57
D, INIT EZERETALERHYET, LUT OEEZIEETAHIEIT. kD 2 OB83HET,

MERPER TS5 LUT @ INIT B2 E TR TiE, S FVOBEIEERICT X TOANEZIARNT
WAooy 7flizigE L., Zhbo HHEs ., FIEE/ERL £9,

B RXELHERTIHE VAN GEROMEICH IS T LUT OF AN RTA—F—RERL, R"TA—H—%
gz_a//yo) GHF AR L ET, MAZ B CLEZIZZOFEO T NHE TR, a—F CTHROICHEY LT
A—H—EIRETHLENHIES,

i 2R
AR 5
15 14 13 12 I 10 LO
0 0 0 0 0 0 INIT[0]
0 0 0 0 0 1 INIT[1]
0 0 0 0 1 0 INIT[2]

Virtex-6 4731 7K (HDL F)
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& XILINXs

AA H A

15 14 I3 12 I 10 LO

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 INIT[10]
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]
1 0 0 1 0 1 INIT[37]
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AA H A

15 14 I3 12 I 10 LO

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 T ESNT- 16 I EE 2 EHTHERL-H

R—rDERHA

R—b4 A = e B
LO H D 1 6/5 NJ1 LUT A £7213NHE CLB #kt
10,11, 12,13, 14, 15 AF 1 LUT AJ)

Virtex-6 4731 7K (HDL F)

UG623 (v13.3) 2011 £ 10 A 26 H

http://japan.xilinx.com

247



& XILINXs

THAVDANFE

A AR T—gy A
i HESE
CORE Generator™ BX U 4% —K NG
~7udHR—h ]
ERAGE M
B T—45E [} TIAIE R
INIT 16 % 64 v MHE T RTPu NI T T F—T NOHBEREELET,

VHDL 2k (/1 RA T —23Y)

WD 2 ODOLBFELARNVE ST, 2 — LT T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

-- LUT6 L:

—-— Xilinx HDL Libraries Guide, version 13.3

Virtex-6

LUT6 L inst :
generic map
INIT => X"0000000000000000"™)

port map
LO =>
I0 =>
I1 =>
I2 =>
I3 =>
4 =>
I5 =>

)

(
Lo,
10,
11,
12,
13,
14,
I5

(

LUT
LUT
LUT
LUT

- LUT

LUT
LUT

LUT6 L

6-input Look-Up Table with local output

-- Specify LUT Contents

local output

input
input
input
input
input
input

-- End of LUT6 L inst instantiation

Verilog 881k (A2 RAV T —3Y)

// LUT6 L: 6-input Look-Up Table with local output
Virtex-6

//

// Xilinx HDL Libraries Guide, version 13.3

LUT6 L #(

.INIT (64’7h0000000000000000)
) LUT6_L inst
.LO(LO),

.I0(I0

LI1(I1

LI2(I2

I3 (I3

.14 (14

.I5(I5
)

) 4
) 4
) 4
)y
) 4
)

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

LUT
LUT
LUT
LUT
LUT
LUT
LUT

local output
input
input
input
input
input
input

// Specify LUT Contents

// End of LUT6 L inst instantiation
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s HIE R
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EA4E: FTHAU ILAVE & XILINXe

MMCM_ADV

12547 : MMCM is a mixed signal block designed to support clock network deskew,
frequency synthesis, and jitter reduction.

MMCM_ADV
— DADDR(6:0) DO(15:0) -
DI15:0) CLKFBOUT }——
CLKFBOUTB |——
— | CLKFBIN

CLKFBSTOPPED }——
CLKINT CLKINSTOPPED }——
—CLKIN2 CLKOUTO }—
—] CLKINSEL CLKOUTOB [—
CLKOUTT |—

—DCLK
CLKOUT1B }——
DEN cLKouT2 }—
—DwWE CLKOUT2B }—
PSCLK CLKOUT3 }—
CLKOUT3B |—

——PSEN
CLKOUT4 }—
— PSINCDEC cLKOUTS b——
——PWRDWN CLKOUT6 b——
RST DRDY }——
LOCKED }—
PSDONE }—

X11165

ME

MMCM 1%, BEEERKR., 70y 2o T —FDAF a2 —fi# Do —IKBE YR — 5720 DREET7Tays T
T, &ruay 7MKL T, U VCO JE iz LAy )E MY 7, Ta—T 4 A7 VBRI ETEE
T, XAFTIvINMHT 7B IO B R — S ET,

A — 0D B8

R—k4 L B Hee

CLKFBIN AN 1 gayy T4—RN\y 7 ANF

CLKFBOUT A 1 B MMCM 7 4 —R N7 7]

CLKFBOUTB Hi 1 CLKFBOUT % [K#rL7z7 w7 {11 /)

CLKFBSTOPPED i 1 T4—=RRy 7 a3 ME LTI R T AT — A A B

Virtex-6 547 31) 4K (HDL A)
250 http://japan.xilinx.com UG623 (v13.3) 2011 &£ 10 A 26 H




& XILINXs

R—hr4£ [ 3 B HE

CLKINSEL AH 1 AN~ NVF TV 7% —DAT — el 3515 5 C. High D&
X CLKIN1, Low ®¥F& 1% CLKIN2 T,

CLKINSTOPPED H A 1 ANSray s EwIb LI RmT AT — 2 A B

CLKIN1 AF 1 WHZay 27 A7

CLKIN2 AH 1 MMCM U7 7L R Zay Ol 2 7ay s N7

CLKOUTI[0:6] H 77 7.1 vk 74Xl —araliEi a7 71 (0 ~ 6) T, VCO il
1 (22— —HIHFTHE) &2 1 ONA/3R) 5 128 ETOMTHEL
EHLOICRETEET, HA7uv 7 i 7 hEh T
BIXBAWVIALAAR R - TEY, @87 s —K Ny r a7 4%
L—a I AN ey 7ichizZbnEd,

CLKOUT[0:3]B H 77 4.1k CLKOUT[0:3] #X#EL7=bDTT,

DADDR[6:0] AT 7 APy Va7 Xal—aryHoVar7 Xz —3a TR
VAEBIE T DATINR, ZORZEFEHLRWG AR, 3TD
By b 0 [T DM ERHYET,

DCLK ANTJ 1 HAFIvr Var 74Xzl —ay R—sDU 77 R Jayy

DEN A 1 BAF Iy Var 74X ol —a  MRBICT 7B AT B2 DA R —
TUHIEER, FAFIvr Va7 Xzl —arZERLRNE
B Low ([Z8ER T HOMLERHVET,

DI[15:0] AT] 16 Var 7 Xzl —vary 7 —X&ME3567 —Z ATINR, ZONRR
FERLRVESIE. T TOE YR 0 ICTALERHVET,

DO[15:0] H 77 16 HAFIvr Va7 4X¥al —ar #7586 0 MMCM 7 —
ZH )RR

DRDY H 1 MMCM DX AF Iy 7 Yar 7 4Fal—a 820D DEN 2 5~
DB a M AG 9% READY H )

DWE AT 1 DADDR 7RL A~®D DI F —ZDEXALEHIETLET74 8 (7 —7
JAE R, HALRWEAIE, Low ICBET AL ENRHYET,

LOCKED H D 1 NFET TA AR EZRSNTWDIRFEAN TR T L., HRENERE
NTCW5 PPM #iHN T — L7222 RLE 9, MMCM (B RE A
BRI HBRIC Y ZIRBEIZ R DD T, Yy MIARE TS, ASirmy
IIMEILLTZGE . FREMAET T4 A MOER DN ELTZSA (A
a2 OIS 7 2 E) 1%, LOCKED B4 7% —hraNET,
LOCKED T 47 H—h&hde, HEMIZay 7N ERINET,

PSCLK A 1 R A=

PSDONE H 1 PR 7T

PSEN AT 1 NS 7 A% —T v

PSINCDEC A7 1 NABS T A VAT 7Y A M

PWRDWN A 1 AVAB LY = RELTODRRFEH D MMCM %2 /RT — X7
LET,

RST AT 1 R Y MET, ZOREFIFEBRINDE, MMCM (F27ay ZIZ[F

LT R—T IR ET, AN1ivavrO5M (8 E
E) BEFETHLE. Uy NIARETT,

Virtex-6 4731 7K (HDL F)
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& XILINXs

THADARFE
AVAR L —gy ]
£ AN H]
CORE Generator™ 8L 4 —FK HbE
~7udHR—h ]
ERAGE M
B 1% T—5E | (& T4k | B
BANDWIDTH a2 "OPTIMIZED”, "OPTIMIZED” | vk — fifH~—T 2728 D MMCM R
“HIGH”, B 5 MMCM Zas S0 7)LT) R bk
"LOW” EELET,
CLKFBOUT MULT F 3 EfrE vk | 5.0 ~ 64.0 5.0 4 ~_CO CLKOUT Zuv 7t H a4 A1
BN R ERELET, ZOfEE, CLKOUTH DIVIDE
fif 33 X O DIVCLK_DIVIDE {12 X0 H /7 5 3%
BRHREVET, ZOMHEITFEHTIEET I
ERHOET N, BEEOL NP R —hSvE
T, 22T, 6.0 IV R—FENETA 6.5
TR —brENFERA,
CLKFBOUT_PHASE 3 Bfre vk | -360,000 ~ 0.000 gay ) 74—RA Ay WA O 7 By e
B/ NS | 360,000 ETHRELET, 74—K vy rayr%k
7T HE MMCM O 7y 734 T
B ORI AR 7 RUET,
CLKIN_PERIOD Zr—h (ns) | 1.000 ~ 100.000 | 0.000 CLKIN1 ® A S A ZEFELET, FEIT ps
TY, ZOBEIFILTRETILENHIET,
CLKOUTO0_DIVIDE_F 3 Epre vk | 1.000 ~ 128.000 | 1.000 CLKOUT 7ay W %45y B HEEIEEL
TRER /N ¥4, Zoflé. CLKFBOUT MULT.F fl 5
J OV DIVCLK DIVIDE (20 H 77 J& 3% £
RFEVES,
CLKOUTI[0:6] DIVIDE s 1~ 128 1 CLKOUT Zuay 27 &4 A3+ AEEEEL
¥4, Zofid, CLKFBOUT MULT.F ¥
L OV DIVCLK DIVIDE {20 H 77 J& 3% £
REVET,
CLKOUTI[0:6].DUTY_ 3 ke ks [ 0.001 ~ 0.999 0.500 CLKOUT Z7ay /DT a—7 4 A%
CYCLE NS NR—BUrCHRELET, 0.50 DHFA, T =—
T4 P AT 50% 120 E T,
CLKOUT([0:6]_ 3 kfre vk | -360.000 ~ 0.000 Iy s T 4—R w2 ORI By e
PHASE EN /N R | 360.000 E¥THEELET, 74— vr say sk
TR THE MMCM O 7 a7 34T
B DOEIZAIFE 7 RLET,
CLKOUT4_CASCADE 7 — %% | FALSE., TRUE FALSE Hohray 745 R 128 Lot kENEES . H
T4 (w2 —) % CLKOUT4 43 B D A
TR —RLET,
CLOCK_HOLD 7=/ AW | FALSE, TRUE FALSE TRUE (2R E 4 %L, VCO AR #A CLKIN
KT HRIO B MBI RFESNET,
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B

1
-
e

B

TI+ILE

A

COMPENSATION

Pl

“ZHOLD”,
"BUF_IN”
"CASCADE”,

"EXTERNAL”

“INTERNAL”

“ZHOLD”

ray 7 NJ)OREIE, "ZHOLD” IZ3;RET5
VERHVES, MMCM 7 —R Xy 7D
T4X 2l —ar FiEEZERLET,

"7ZHOLD” : 1/O LY AZTHHR—/ILK #
A LINANT2 B LI MMCM 227 4
Xal—iarLET,

“INTERNAL” : MMCM O N7 4—F
N PRANME S, BT SR
ES IR

"EXTERNAL” : FPGA D4ty hT —
IRREINET,

"CASCADE” : 2 20 MMCM 37 A% —
[ARES RSV 4% 30

"BUF_IN” : ZDOM O IEE—FICiT—
H3, BRI ESNEYA, ZuY
7 NF173% BUFG/BUFH/BUFR/GT TEE
BHINsH545 T,

DIVCLK_DIVIDE

B

1~ 128

TRCOHN IO NS 70y 7 x5
St EEEL, PED IZAJ&5 CLKIN
EoBRLET,

REF_JITTER1

3 Bfrewh
PR/ NS

0.000 ~ 0.999

0.010

MMCM D37 —~ o A ik 45729,
CLKINL [ FHIENAV v X —flEE R ELE
4. BANDWIDTH 7% “OPTIMIZED” IZ5% E S
NTWBIEA . EABEM TRWEAIZIA T Y
O 7 72 X7 A=A — DR IRENFE T,
ENBEH CHIEAIX, BE A1 7ay 7z T
HENBEIyZ2—0 Ul 28—t (g KE—2
ke B—2{f) THRETHILERHVET,

REF_JITTER2

3 Efre vk
FRE/ N

0.000 ~ 0.999

0.010

MMCM DT p—~ o Ak 5729,
CLKIN2 IZFHIENDY v # —fixt8 ELE
4, BANDWIDTH %% “OPTIMIZED” |28 iES
NTWBEA . ERBEM TRWEAIIA T Y
Oy BTN T A= — R IRENFE T,
ERBEFTHL LA, HE A T17uy 72T
HENBYyZ2—0 Ul 2R—F b (ke —2
kY B —2fE) THETLILERHVET,

STARTUP_WAIT

7K

FALSE

FALSE

ZORMEITY R =S TOEREA,

CLKFBOUT_USE_
FINE_PS

7 — AR

FALSE. TRUE

FALSE

CLKFBOUT b & — 77 A Al i fHY
ThAR—T )V

CLKOUTI0:6]_USE_
FINE_PS

7 — AR

FALSE, TRUE

FALSE

CLKOUTI[1:6] ®R[ET7 7 A ALAHT 7 A
F—T )L

VHDL 821 (/2 RA T —23Y)

WD 2 ODOLBFEELARNWESIT., 2t — LT T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

Virtex-6 4731 7K (HDL F)
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-- MMCM _ADV: Advanced Mixed Mode Clock Manager
-- Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

MMCM ADV inst : MMCM ADV
generic map (

BANDWIDTH => "OPTIMIZED", -- Jitter programming ("HIGH","LOW","OPTIMIZED")
CLKFBOUT MULT F => 5.0, -- Multiply value for all CLKOUT (5.0-64.0).
CLKFBOUT PHASE => 0.0, -- Phase offset in degrees of CLKFB (0.00-360.00).

-= CLKIN:PERIOD: Input clock period in ns to ps resolution (i.e. 33.333 is 30 MHz).

CLKIN1 PERIOD => 0.0,

CLKINZiPERIOD => 0.0,

CLKOUTO_DIVIDE F => 1.0, —-— Divide amount for CLKOUTO (1.000-128.000).

-- CLKOUTO DUTY CYCLE - CLKOUT6 DUTY CYCLE: Duty cycle for CLKOUT outputs (0.01-0.99).

CLKOUTO_DUTY CYCLE => 0.5,

CLKOUT1 DUTY CYCLE => 0

CLKOUT2_DUTY CYCLE => 0.
0
0
0

’

’

CLKOUT3 DUTY CYCLE =>
CLKOUT4 DUTY CYCLE =>
CLKOUT5 DUTY CYCLE =>
CLKOUT6 DUTY CYCLE => 0.5,

-- CLKOUTO_ PHASE CLKOUT6_ PHASE: Phase offset for CLKOUT outputs (-360.000-360.000).

[SNC NG NC, NG )]

CLKOUTO_PHASE => 0.0,
CLKOUT1 PHASE => 0.0,
CLKOUT2 PHASE => 0.0,
CLKOUT3 PHASE => 0.0,
CLKOUT4_ PHASE => 0.0,
CLKOUT5 PHASE => 0.0,
CLKOUT6 PHASE => 0.0

4

-- CLKOUT1 DIVIDE - CLKOUT6 DIVIDE: Divide amount for CLKOUT (1-128)

CLKOUT1 DIVIDE => 1,

CLKOUTZ2_DIVIDE => 1,

CLKOUT3 DIVIDE => 1,

CLKOUT4_DIVIDE => 1,
1
1

CLKOUTS5 DIVIDE =>
CLKOUT6_DIVIDE =>

’

’

CLKOUT4 CASCADE => FALSE, -- Cascase CLKOUT4 counter with CLKOUT6 (TRUE/FALSE)
CLOCK_HOLD => FALSE, -- Hold VCO Frequency (TRUE/FALSE)

COMPENSATION => "ZHOLD", -- "ZHOLD", "INTERNAL", "EXTERNAL", "CASCADE" or "BUF IN"
DIVCLK DIVIDE => 1, -- Master division value (1-80)

-- REF_JITTER: Reference input jitter in UI (0.000-0.999).
REF_JITTER1 => 0.0,
REF_JITTER2 => 0.0,
STARTUP_WAIT => FALSE, -- Not supported. Must be set to FALSE.
-- USE_FINE PS: Fine phase shift enable (TRUE/FALSE)
CLKFBOUT USE FINE PS => FALSE,
CLKOUTO_USE_FINE PS => FALSE,
CLKOUT1 USE FINE PS => FALSE,
CLKOUT2_USE_FINE_PS => FALSE,
CLKOUT3 USE FINE PS => FALSE,
CLKOUT4 _USE_FINE_PS => FALSE,
CLKOUTS USE FINE PS => FALSE,
CLKOUT6_USE_FINE_PS => FALSE
)

port map (
-- Clock Outputs: 1l-bit (each) output: User configurable clock outputs
CLKOUTO => CLKOUTO, -- 1-bit output: CLKOUTO output
CLKOUTOB => CLKOUTOB, -- 1-bit output: Inverted CLKOUTO output
CLKOUT1 => CLKOUT1, -- 1-bit output: CLKOUT1l output
CLKOUT1B => CLKOUT1B, -- 1-bit output: Inverted CLKOUT1 output
CLKOUT2 => CLKOUTZ2, -- 1-bit output: CLKOUT2 output
CLKOUT2B => CLKOUT2B, -- 1-bit output: Inverted CLKOUT2 output
CLKOUT3 => CLKOUT3, -- 1-bit output: CLKOUT3 output
CLKOUT3B => CLKOUT3B, -- 1-bit output: Inverted CLKOUT3 output
CLKOUT4 => CLKOUT4, -- 1-bit output: CLKOUT4 output
CLKOUTS5 => CLKOUTS, -- 1-bit output: CLKOUT5 output
CLKOUT6 => CLKOUT6, -- 1-bit output: CLKOUT6 output
-- DRP Ports: 16-bit (each) output: Dynamic reconfigration ports
DO => DO, -- 16-bit output: DRP data output
DRDY => DRDY, -- 1-bit output: DRP ready output
-- Dynamic Phase Shift Ports: 1-bit (each) output: Ports used for dynamic phase shifting of the outputs
PSDONE => PSDONE, -- 1-bit output: Phase shift done output

Virtex-6 547 31) 4K (HDL A)
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-- Feedback Clocks: 1l-bit (each) output: Clock feedback ports
CLKFBOUT => CLKFBOUT, -- 1-bit output: Feedback clock output
CLKFBOUTB => CLKFBOUTB, -- 1-bit output: Inverted CLKFBOUT
-- Status Ports: 1-bit (each) output: MMCM status ports
CLKFBSTOPPED => CLKFBSTOPPED, -- 1l-bit output: Feedback clock stopped output
CLKINSTOPPED => CLKINSTOPPED, -- 1l-bit output: Input clock stopped output
LOCKED => LOCKED, -- 1-bit output: LOCK output
-- Clock Inputs: 1-bit (each) input: Clock inputs
CLKIN1 => CLKINI1, -- 1-bit input: Primary clock input
CLKIN2 => CLKINZ, -- 1-bit input: Secondary clock input
-- Control Ports: 1l-bit (each) input: MMCM control ports
CLKINSEL => CLKINSEL, -- 1-bit input: Clock select input
PWRDWN => PWRDWN, -- 1-bit input: Power-down input
RST => RST, -- 1-bit input: Reset input
-- DRP Ports: 7-bit (each) input: Dynamic reconfigration ports
DADDR => DADDR, -- 7-bit input: DRP adrress input
DCLK => DCLK, -- 1-bit input: DRP clock input
DEN => DEN, -- 1-bit input: DRP enable input
DI => DI, -- 16-bit input: DRP data input
DWE => DWE, -- 1-bit input: DRP write enable input
-- Dynamic Phase Shift Ports: 1-bit (each) input: Ports used for dynamic phase shifting of the outputs
PSCLK => PSCLK, -- 1-bit input: Phase shift clock input
PSEN => PSEN, -- 1-bit input: Phase shift enable input
PSINCDEC => PSINCDEC, -- 1-bit input: Phase shift increment/decrement input
-- Feedback Clocks: 1-bit (each) input: Clock feedback ports
CLKFBIN => CLKFBIN -- 1-bit input: Feedback clock input
)i
-- End of MMCM ADV inst instantiation
. —" -, ~ ~
Verilog ik (A RAV I IT—23Y)
// MMCM_ADV: Advanced Mixed Mode Clock Manager
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3
MMCM_ADV # (
.BANDWIDTH ("OPTIMIZED"), // Jitter programming ("HIGH","LOW","OPTIMIZED")
.CLKFBOUT MULT F(5.0), // Multiply value for all CLKOUT (5.0-64.0).
.CLKFBOUT_PHASE (0.0), // Phase offset in degrees of CLKFB (0.00-360.00).

// CLKIN PERIOD: Input clock period in ns to ps resolution (i.e. 33.333 is 30 MHz).
.CLKIN1 PERIOD(0.0),

.CLKIN2 PERIOD(0.0),

.CLKOUTO_DIVIDE F(1.0), // Divide amount for CLKOUTO (1.000-128.000).

// CLKOUTO DUTY CYCLE - CLKOUT6 DUTY CYCLE: Duty cycle for CLKOUT outputs (0.01-0.99).
.CLKOUTO DUTY CYCLE(0.5),

.CLKOUT1 DUTY CYCLE(0.5),

.CLKOUT2_DUTY CYCLE(0.5),

.CLKOUT3 DUTY CYCLE(0.5),

.CLKOUT4 DUTY CYCLE(0.5),

.CLKOUTS5 DUTY CYCLE(0.5),

.CLKOUT6 DUTY CYCLE(0.5),

// CLKOUTO PHASE - CLKOUT6 PHASE: Phase offset for CLKOUT outputs (-360.000-360.000).
.CLKOUTO_PHASE (0.0),

.CLKOUT1_ PHASE (0.0),

(
.CLKOUT2_ PHASE (0.0),
.CLKOUT3_PHASE (0.0),
.CLKOUT4 PHASE (0.0),
.CLKOUTS_PHASE (0.0),

.CLKOUT6_PHASE (0.0),

// CLKOUT1 DIVIDE - CLKOUT6 DIVIDE: Divide amount for CLKOUT (1-128)
.CLKOUT1 DIVIDE (1),
.CLKOUT2_ DIVIDE
.CLKOUT3 DIVIDE
.CLKOUT4_ DIVIDE
.CLKOUT5 DIVIDE
.CLKOUT6_DIVIDE (1),

)
(1),
(1),
(1)
(1)

’
’

.CLKOUT4 CASCADE ("FALSE"), // Cascase CLKOUT4 counter with CLKOUT6 (TRUE/FALSE)
.CLOCK_HOLD ("FALSE"), // Hold VCO Frequency (TRUE/FALSE)

.COMPENSATION ("ZHOLD"), // "ZHOLD", "INTERNAL", "EXTERNAL", "CASCADE" or "BUF IN"
.DIVCLK DIVIDE (1), // Master division value (1-80)

Virtex—=6 547 351) 5i/4F (HDL )
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// REF _JITTER: Reference input jitter in UI (0.000-0.999).

.REF_JITTERL (0.0),

.REF_JITTER2(0.0),

.STARTUP_WAIT ("FALSE"), // Not supported. Must be set to FALSE.
// USE_FINE PS: Fine phase shift enable (TRUE/FALSE)

.CLKFBOUT USE_FINE PS ("FALSE"),

.CLKOUTO USE_FINE PS ("FALSE"),

.CLKOUT1 USE_FINE PS("FALSE"),

.CLKOUT2_USE_FINE PS ("FALSE")
.CLKOUT3 USE_FINE PS("FALSE")
.CLKOUT4_USE_FINE_ PS ("FALSE")
.CLKOUT5_USE_FINE PS ("FALSE")
.CLKOUT6_USE_FINE PS("FALSE")

’
’
’
’

)
MMCM ADV_ inst (
// Clock Outputs: 1l-bit (each) output: User configurable clock outputs

.CLKOUTO (CLKOUTO) , // 1-bit output: CLKOUTO output
.CLKOUTOB (CLKOUTOB) , // 1l-bit output: Inverted CLKOUTO output
.CLKOUT1 (CLKOUT1) , // 1-bit output: CLKOUT1 output
.CLKOUT1B (CLKOUT1B) , // 1l-bit output: Inverted CLKOUT1 output
.CLKOUT2 (CLKOUT2) , // 1l-bit output: CLKOUT2 output
.CLKOUT2B (CLKOUTZ2B) , // 1l-bit output: Inverted CLKOUT2 output
.CLKOUT3 (CLKOUT3) , // 1l-bit output: CLKOUT3 output
.CLKOUT3B (CLKOUT3B) , // 1l-bit output: Inverted CLKOUT3 output
.CLKOUT4 (CLKOUT4) , // 1l-bit output: CLKOUT4 output

.CLKOUTS (CLKOUTS) , // 1l-bit output: CLKOUT5 output

.CLKOUT®6 (CLKOUT®6) , // 1l-bit output: CLKOUT6 output

// DRP Ports: 16-bit (each) output: Dynamic reconfigration ports

.DO (DO) , // 16-bit output: DRP data output

.DRDY (DRDY) , // 1-bit output: DRP ready output

// Dynamic Phase Shift Ports: 1-bit (each) output: Ports used for dynamic phase shifting of the outputs
.PSDONE (PSDONE) , // 1-bit output: Phase shift done output
// Feedback Clocks: 1l-bit (each) output: Clock feedback ports
.CLKFBOUT (CLKFBOUT) , // 1-bit output: Feedback clock output
.CLKFBOUTB (CLKFBOUTRB) , // 1l-bit output: Inverted CLKFBOUT

// Status Ports: 1l-bit (each) output: MMCM status ports
.CLKFBSTOPPED (CLKFBSTOPPED), // 1-bit output: Feedback clock stopped output
.CLKINSTOPPED (CLKINSTOPPED), // 1l-bit output: Input clock stopped output

.LOCKED (LOCKED) , // 1-bit output: LOCK output

// Clock Inputs: 1l-bit (each) input: Clock inputs

.CLKIN1 (CLKIN1), // 1l-bit input: Primary clock input

.CLKIN2 (CLKIN2), // 1l-bit input: Secondary clock input

// Control Ports: 1-bit (each) input: MMCM control ports

.CLKINSEL (CLKINSEL), // 1l-bit input: Clock select input

. PWRDWN (PWRDWN) , // 1-bit input: Power-down input

.RST (RST), // 1-bit input: Reset input

// DRP Ports: 7-bit (each) input: Dynamic reconfigration ports

.DADDR (DADDR) , // T7-bit input: DRP adrress input

.DCLK (DCLK) , // 1-bit input: DRP clock input

.DEN (DEN) , // 1l-bit input: DRP enable input

.DI(DI), // 1l6-bit input: DRP data input

.DWE (DWE) , // 1l-bit input: DRP write enable input

// Dynamic Phase Shift Ports: 1-bit (each) input: Ports used for dynamic phase shifting of the outputs
.PSCLK (PSCLK) , // 1-bit input: Phase shift clock input

.PSEN (PSEN) , // 1-bit input: Phase shift enable input

.PSINCDEC (PSINCDEC), // 1-bit input: Phase shift increment/decrement input
// Feedback Clocks: 1l-bit (each) input: Clock feedback ports

.CLKFBIN (CLKFBIN) // 1l-bit input: Feedback clock input

)i

// End of MMCM ADV inst instantiation

s HIEHR

Virtex-6 FPGA D& $} (=% — HANBI P T —=F—])
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MMCM_BASE

aAVEZIUR F1)IT 47 : Mixed signal block designed to support clock network deskew,
frequency synthesis, and jitter reduction.

MMCM_BASE

— CLKFBIN CLKFBOUT |——
CLKFBOUTB p——

CLKOUTO |—
CLKOUTOB |——
—] CLKFIN1 CLKOUT1 pb—
CLKOUT1B |——
CLKOUT2 |—
CLKOUT2B |——

— 1 pvwrowN CLKOUT3
CLKOUT3B [——
CLKOUT4 |—
CLKOUT5 |—
CLKOUT6 |——

— RST
LOCKED |——

X11186

M=E

ZOAR=FNE, 78y T Xy N =7 DAF 2 —fiB | G, ¥ 4 — K& R — N D120 ORAE
Tuay7 T3, 00% 2 THE.,. 01l %3 TRETAHIHOTarIL6TBHRE.7TH50 0 W2 —5@RN7 s LT
EET,2EL. 1 DO VCO TTXRTONY U Z—%ERET 5780, VCO BMEJE R EE T X TOH v 2—1Txkt
LCRICICT AHERHVET, CLKFBOUT XN CLKFBOUTB ey 7 & BRE 45D i TXE£4 23, CLKIN
JEREE LR CICT DL ERHYET,

R—rDERHA

R—b4£ AR B HaE

CLKFBIN A 1 Iayy T4—RNy 7 AT

CLKFBOUT Hi A 1 B MMCM 74 —R X7 )

CLKFBOUTB H A 1 KHERL72 MMCM 7 4 —R w7 7w 7]

CLKIN1 A 1 WHo vy ANH

CLKOUTI0:6] o 7. 1Evh | arr Falb—armaighhray 77y (0 ~ 6) T, VCO A

S (=W —HIFHATHE) &2 1 (A 2%R) v 128 FTHOETHEL
LR ETEET, Hhoay 23 (Y 7hEn v
BIXB AWV > TRY, @R 74— y7 a7 ¥ a
L—ya il A firevsicHizZbnEd,

CLKOUT[0:3]B H 4,1 Yk CLKOUTI[0:3] ZX#L 7= DT,

Virtex—=6 547 351) 5i/4F (HDL )
UG623 (v13.3) 2011 £ 10 A 26 H http://japan.xilinx.com 257




& XILINXs

R—r4 A B FEBE
LOCKED H 1 {ﬁ*ﬁ??ﬁxmxm%ﬁéhﬂ\5H#F'3V<JTETL JER B N E RS
LT 5 PPM & Ilj\?f HL7=ZEERLUET, MMCM X ETRE A
REIZ B 810l dﬂ/ﬁ«lﬁ 25D T, VY MIARETT, 7\7‘7713/
IMEIELTZ5E . F2 :MH‘HT74)</]\ ENMFELESGA (A
jwn/mm:a /7I~71c&) IZ. LOCKED 2NF 47 H— %ézhia“o
LOCKED BT 47 ¥ —hShde, HEIZRy VBRI NET,
PWRDWN A 1 AVAB T = REILTODERRFEH D MMCM %230 — Xy
LET,
RST AT 1 R ME T, ZOREFDIFEBRINDE, MMCM (F27ay ZIZ[F
HMLUTHWAR—T NV ET, AN7ayro5M: (B
E) BELT L6, VEYy MIARETT,
A VAR =gy il
£ Al
CORE Generator™ B LN 4 —FK L
~7adYR—h Nl
ERAAEEEE M
B T—45E {[E] TIAIE 5 BA
BANDWIDTH ps=l “OPTIMIZED” "OPTIMIZED” / o H— NFR— 72 8 D MMCM ik
"HIGH”, IZE S A MMCM a2/ 548 7AIY R L%
"LOW” HBELET,
CLKFBOUT MULT_F 3 Efiewh | 5.0 ~ 64.0 5.0 F_TCD CLKOUT Zav 7 H 1% (%9 5
TN ZRRELET, Zofik, CLKOUT#DIVIDE
35 1 O DIVCLK_DIVIDE (2 X0 H 7 &8 3
BPREVET,
CLKFBOUT_PHASE 3 Bfre vk | -360.000 ~ 0.000 oyl T 4—R w7 OMFEA T By e
FE) /N R | 360.000 EHTHELET, 74— vr Jav sk
TT7RTHE MMCM O H 1 7ay 734 _C
B O 7 UET,
CLKIN1_PERIOD Z1—h (nS) | 1.000 ~ 1000.000 | 0.000 CLKIN1 DA JE M ZFEELET, FEEEIX ps
TY, ZOMEIFSLTHRETLIMLERHET,
CLKOUTO_DIVIDE_F 3 EfrE vk | 1.000 ~ 128.000 | 1.000 CLKOUT Zuv 2 H&4 8+ A% E
e VN = ¥4, ZOfiL. CLKFBOUT MULT.F mjb
X OV DIVCLK_DIVIDE & (2 X0t 77 /8 i ¥ 3
wEVET,
CLKOUTI[0:6] DUTY_ 3 _EfzE k| 0.001 ~ 0.999 0.500 CLKOUT 7uavZ DT a—T 4 A7
CYCLE EE) NS NER—TNTHRELET, 0.50 DA,
Fa—T 4 P AT IE 50% (2720 FET,
CLKOUTI[0:6]_PHASE 3 EAiE v | —360.000 ~ 0.000 CLKOUT 7D/7Hjj3&@u$az“7t/ %
28/ NS | 360.000 BCHRELET, 901390 £ 4 5o 1 #47
V) DAFEA 7Y, 180 1F 180 r“ 2 %y
P A7IV) DAFRA T By M RLUET,
CLOCK_HOLD 7 — % | FALSE, TRUE FALSE TRUE IZFRE T D&, VCO B £ A CLKIN
ZHEAKTDHRIO B IS ET,
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s F—a8 || FIAIL | B8

DIVCLK_DIVIDE T 1~ 128 1 TRTOH I 7ay s A 7ay7iixt+5
SYE AR EL ., PED I A f1&H 5 CLKIN
EHELET,

REF_JITTER1 3 Efize >k | 0.000 ~ 0.999 0.010 MMCM /87 4 — <o A% B 570 .
NS TV A Iay Il FRIEND Y X —fi%
¥ELEY, BANDWIDTH A% “OPTIMIZED”
IR ESNTWDEE | EBBEAM TRV S
WEAFI 70y I #7237 A— 4 — IR ER R
SNFET, EABEMTHIEE X, e AT
Jay I FPRIENEY v H—0 Ul /N—k
h K —7 by B —2fH) CHRETHHLE
NHVET,

STARTUP_WAIT 7 — A% | FALSE FALSE ZORMEIFT R =PI TOEEA,

[mt

VHDL ik (A RAV T —2 7))
WD 2 SOXNFIELZ NS IT. a8 — LT T AT B = ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- MMCM BASE: Base Mixed Mode Clock Manager
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

MMCM BASE inst : MMCM BASE
generic map (

BANDWIDTH => "OPTIMIZED", -- Jitter programming ("HIGH","LOW","OPTIMIZED")
CLKFBOUT _MULT_F => 5.0, -- Multiply value for all CLKOUT (5.0-64.0).

CLKFBOUT PHASE => 0.0, -- Phase offset in degrees of CLKFB (0.00-360.00).
CLKIN1 PERIOD => 0.0, -- Input clock period in ns to ps resolution (i.e. 33.333 is 30 MHz).
CLKOUTO DIVIDE F => 1.0, -- Divide amount for CLKOUTO (1.000-128.000).

-= CLKOUTO_DUTY_CYCLE - CLKOUT6_DUTY_CYCLE: Duty cycle for each CLKOUT (0.01-0.99).
CLKOUTO DUTY CYCLE => 0.5,

CLKOUT1 DUTY CYCLE => 0.5,

CLKOUT2 DUTY CYCLE => 0.5,

CLKOUT3 DUTY CYCLE => 0.5,

CLKOUT4 DUTY CYCLE => 0.5,

CLKOUT5 DUTY CYCLE => 0.5,

CLKOUT6_DUTY_ CYCLE => 0.5,

-- CLKOUTO_ PHASE - CLKOUT6 PHASE: Phase offset for each CLKOUT (-360.000-360.000).

CLKOUTO_PHASE => 0.0,
CLKOUT1 PHASE => 0.0,
CLKOUTZ2_PHASE => 0.0,
CLKOUT3 PHASE => 0.0,
CLKOUT4_PHASE => 0.0,
CLKOUTS5 PHASE => 0.0,
CLKOUT6_PHASE => 0.0,

-- CLKOUT1 DIVIDE - CLKOUT6 DIVIDE: Divide amount for each CLKOUT (1-128)

CLKOUTl_DIVIDE =1,

CLKOUT27DIVIDE => 1

CLKOUT3_DIVIDE => 1

CLKOUT4 DIVIDE => 1
1
1

~ S~~~

CLKOUT5 DIVIDE =>
CLKOUT6 DIVIDE =>

’

CLKOUT4:CASCADE => FALSE, -- Cascase CLKOUT4 counter with CLKOUT6 (TRUE/FALSE)
CLOCK_HOLD => FALSE, -- Hold VCO Frequency (TRUE/FALSE)
DIVCLK DIVIDE => 1, -- Master division value (1-80)
REF_JITTER1 => 0.0, -- Reference input jitter in UI (0.000-0.999).
STARTUP WAIT => FALSE -—- Not supported. Must be set to FALSE.
)
port map (
-- Clock Outputs: 1l-bit (each) output: User configurable clock outputs
CLKOUTO => CLKOUTO, -- 1-bit output: CLKOUTO output
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CLKOUTOB => CLKOUTOB, -- 1l-bit output: Inverted CLKOUTO output
CLKOUT1 => CLKOUT1, -- 1l-bit output: CLKOUT1 output
CLKOUT1B => CLKOUT1B, -- 1l-bit output: Inverted CLKOUT1l output
CLKOUT2 => CLKOUTZ, -- 1-bit output: CLKOUT2 output
CLKOUT2B => CLKOUTZ2B, -- 1l-bit output: Inverted CLKOUT2 output
CLKOUT3 => CLKOUT3, -- 1-bit output: CLKOUT3 output
CLKOUT3B => CLKOUT3B, -- 1l-bit output: Inverted CLKOUT3 output
CLKOUT4 => CLKOUT4, -- 1-bit output: CLKOUT4 output
CLKOUTS5 => CLKOUTS, -- 1l-bit output: CLKOUTS5 output
CLKOUT6 => CLKOUT6, -- 1-bit output: CLKOUT6 output
-- Feedback Clocks: 1-bit (each) output: Clock feedback ports
CLKFBOUT => CLKFBOUT, -- 1-bit output: Feedback clock output
CLKFBOUTB => CLKFBOUTB, -- 1l-bit output: Inverted CLKFBOUT output
-- Status Port: 1l-bit (each) output: MMCM status ports
LOCKED => LOCKED, -- 1-bit output: LOCK output
-- Clock Input: 1-bit (each) input: Clock input
CLKIN1l => CLKIN1,
-- Control Ports: 1l-bit (each) input: MMCM control ports
PWRDWN => PWRDWN, -- 1l-bit input: Power-down input
RST => RST, -- 1l-bit input: Reset input
-- Feedback Clocks: 1-bit (each) input: Clock feedback ports
CLKFBIN => CLKFBIN -- 1l-bit input: Feedback clock input
)i
-- End of MMCM BASE inst instantiation
Virtex-6 5473 4K (HDL F)
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Verilog

// MMCM_BASE: Base Mixed Mode Clock Manager
//
// Xilinx HDL Libraries Guide,

Virtex-6

MMCM_BASE # (

)

.CLKOUT4 PHASE
.CLKOUT5_ PHASE
.CLKOUT6_ PHASE (0.
// CLKOUT1 DIVIDE - CLKOUT6 DIVIDE: Divide amount for each CLKOUT (1-128)
.CLKOUT1_ DIVIDE (1),
.CLKOUT2_DIVIDE (1
.CLKOUT3 DIVIDE (1
.CLKOUT4_DIVIDE (1
.CLKOUT5 DIVIDE (1
.CLKOUT6 DIVIDE (1
.CLKOUT4_CASCADE (
.CLOCK_HOLD ("FALSE"),
.DIVCLK DIVIDE (1),

.REF_JITTER1 (0.0),

.STARTUP_WAIT ("FALSE")

0),
.0),
.0),
.0),
-0),
0),

0
0
0
0

)
)
)
)
)
)

’
’
’
’
’

MMCM BASE inst (

)i

// Clock Outputs:
.CLKOUTO (CLKOUTO) ,
.CLKOUTOB (CLKOUTOB) ,
.CLKOUT1 (CLKOUT1) ,
.CLKOUT1B (CLKOUT1B) ,
.CLKOUTZ2 (CLKOUTZ2) ,
.CLKOUT2B (CLKOUT2B) ,
.CLKOUT3 (CLKOUT3) ,
.CLKOUT3B (CLKOUT3B) ,
.CLKOUT4 (CLKOUT4) ,
.CLKOUTS (CLKOUTS) ,
.CLKOUT®6 (CLKOUT®) ,

// Feedback Clocks:
.CLKFBOUT (CLKFBOUT) ,

.CLKFBOUTB (CLKFBOUTB) ,

// Status Port: 1l-bit (each)
.LOCKED (LOCKED) ,

// Clock Input: 1-bit (each)
.CLKIN1 (CLKIN1),

// Control Ports: 1l-bit (each)

. PWRDWN (PWRDWN) ,
.RST (RST),

// Feedback Clocks:
.CLKFBIN (CLKFBIN)

1-bit

l_

.BANDWIDTH ("OPTIMIZED"),
.CLKFBOUT MULT F(5.0),
.CLKFBOUT PHASE (0.0),
.CLKIN1 PERIOD(0.0),

.CLKOUTO DIVIDE F(1.0),

S)

-5) .,

5)7

-5),

5)’

-5),

S)y

"FALSE"),

!/
//
//
//
//
//
//
//
//
//
//
bit
//
/7

(each)

// Jitter programming
// Multiply value for all CLKOUT
// Phase offset in degrees of CLKFB
// Input clock period in ns to ps resolution
// Divide amount for CLKOUTO
// CLKOUTO DUTY CYCLE - CLKOUT6 DUTY CYCLE: Duty cycle for each CLKOUT
.CLKOUTO_ DUTY CYCLE (0.
.CLKOUT1 DUTY CYCLE (0
.CLKOUT2_DUTY CYCLE (0.
.CLKOUT3_DUTY_CYCLE (0
.CLKOUT4 DUTY CYCLE(O.
.CLKOUT5_ DUTY CYCLE (0
.CLKOUT6 DUTY CYCLE (0.
// CLKOUTO PHASE
.CLKOUTO_ PHASE (0.0),
.CLKOUT1_PHASE (0.
.CLKOUT2_ PHASE (
.CLKOUT3_PHASE (

(

(

// Cascase CLKOUT4 counter with CLKOUT6
// Hold VCO Frequency
// Master division value
// Reference input jitter in UI

version 13.3

Bt (fREVTT—23Y)

- CLKOUT6_PHASE: Phase offset for each CLKOUT

(TRUE/FALSE)
(1-80)

("HIGH","LOW","OPTIMIZED")
(5.0-64.0) .

(0.00-360.00) .
(i.e.

(1.000-128.000) .

(0.01-0.99).

(-360.000-360.000) .

(TRUE/FALSE)

(0.000-0.999) .

// Not supported. Must be set to FALSE.

1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
(each)

output: User configurable
output:
output:
output:
output:
output:
output:
output:
output:
output:
output:
output:
output:
1-bit output:
1-bit output:
output: MMCM status ports

CLKOUTO output
Inverted CLKOUTO
CLKOUT1 output
Inverted CLKOUT1
CLKOUT2 output
Inverted CLKOUTZ2
CLKOUT3 output
Inverted CLKOUT3
CLKOUT4 output
CLKOUTS output
CLKOUT6 output

Clock feedback ports
Feedback clock output

output
output
output

output

clock outputs

Inverted CLKFBOUT output

// 1l-bit output: LOCK output

input:

// 1-bit input:
// 1l-bit input: Reset input

1-bit

(each)

input:

// 1l-bit input:

// End of MMCM BASE inst instantiation

Clock input

input: MMCM control ports
Power-down input

Clock feedback ports
Feedback clock input

33.333 is 30 MHz).
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& XILINXs FA4E: THAY ILAVE

MUXF7

T1)2F 47 : 2-to—1 Look-Up Table Multiplexer with General Output

MUXF7

X10684

ME

ZOTFAY TVANI NI T T T=T N BB T T T7r7iar DNy T 7 T =7 )V E2T 8:1
~NF TV I —ZAER T DO D~ NTF T VLI — Ty riari A TIVACRUET, 10 BEOVIL AT,
MUXF6 Ow—7v i) (LO) 8kt L £, ELZMAT) O) 1X, EOWNE ARy THERBI CEE T, S A% Low DA
1% 10 28RS A, High OGE 1 11 BNBIRSNET,

ZDIEN, m— BV 2D MUXET.D BXOMUXETL WY BApAZAI T FF IV TLATINIOZAIL T
ZXVIEREIC TR T AL ERNSDIGAICEH TEET,

i 2 3}

AR 7
S I0 I (0]

0 10 X 10

1 X 11 11

X 0 0

X 1 1 1

R—k4 AR B T ae

O H ) 1 HABLRR~D MUX O H 7

10 AT 1 AJ1 (MUXF6 LO H iz #z#t)
I AT 1 AF1 (MUXF6 LO H /712 8545%)
S ATJ 1 MUX ~DO A&V Z7R
THAODANEE

A ARB Y m—a Gl

HE i

CORE Generator™ 33X\ ¥ —K AT

~ /DR —k NG
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VHDL 2t (A REV T—2 )
WD 2 ODLBEELRNEASIT, 2 — LTy T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF7: CLB MUX to tie two MUXF6’s together with general output
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

MUXF7_inst : MUXF7

port map (
o =>0, -- Output of MUX to general routing
I0 => I0, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
I1 => I1, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
S => S —-- Input select to MUX

)i

-- End of MUXF7_ inst instantiation
Verilog L ({2 RB LT —23)

// MUXF7: CLB MUX to tie two LUT6’s or MUXF6’s together with general output
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

MUXF7 MUXF7iinst (
.0(0), // Output of MUX to general routing
.I0(I0), // Input (tie to LUT6 06 pin)
.I1(I1), // Input (tie to LUT6 06 pin)
.S (S) // Input select to MUX

)i

// End of MUXF7_inst instantiation

EER N
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& XILINXs FA4E: THAY ILAVE

MUXF7_D

71)2F 47 : 2-to—1 Look-Up Table Multiplexer with Dual Output

MUXF7_D
10 Lo

O
1

X10685

M=E

ZDTHAY TV AVNI NI T T T—T N EMABEOE T T 777 ary Oy Ty T—7VEZIT 16:1
2N TF I LIV —FERT A D~ NVF Lo — T riav kA FIACRNET, 10 BLO L ASITIE,
MUXF6 ®r—2/VH ) (LO) ##kt LET, BELIZRAT) (S) 1, EONFH A N THEEI TEET, S Low DA
1% 10 23 IRE A, High DAL 11 BNBIRENET,

H 0 & LO T, eEmiZRU Y, ) O lF—MmeA % —axs/ CTd, LO H1ik. R CLB AF7 A AN
WZHABDANEDEERFIERHLET,

mIER

AR H A

S I0 I (0] LO
0 10 X 10 10
1 X 11 1§l 1§l
X 0 0 0 0

1 1 1 1

R— b B8

R—r4 A [ £ B BE

) 7 1 AR~ MUX OH )

LO H A 1 o— 7 LELHERE~D MUX O )
10 AT 1 A1 (MUXF6 LO H /712 #5#5)

11 AN 1 AJ1 MUXF6 LO H 7z #ke)

S AH 1 MUX ~D A Fj¥EL 7k
THALDARNFE

AVARB =3y ]

i) HELE

CORE Generator™ 8L N7 4 —F ANH]

~7adPR—hk Nl
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VHDL 2t (A REV T—2 )
WD 2 ODLBEELRNEASIT, 2 — LTy T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF7 D: CLB MUX to tie two MUXF6'’s together with general and local outputs
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

MUXF7 D inst : MUXF7 D

port map (
LO => LO, -- Ouptut of MUX to local routing
o =>0, -- Output of MUX to general routing
I0 => I0, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
I1 => I1, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
S => S -- Input select to MUX

)

-- End of MUXF7 D inst instantiation
Verilog 581t (A2 A2 T —23Y)

// MUXF7 _D: CLB MUX to tie two LUT6’s or MUXF6’s together with general and local outputs
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

MUXF7 D MUXF7 D inst (
.LO(LO), // Ouptut of MUX to local routing
.0(0), // Output of MUX to general routing
.I0(10), // Input (tie to LUT6 06 pin)
.I1(I1), // Input (tie to LUT6 06 pin)
.S (S) // Input select to MUX

)i

// End of MUXF7_D_inst instantiation

EER N 2
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& XILINXs

MUXF7_L

)25 47 : 2-to—1 look-up table Multiplexer with Local Output

MUXF7_L
10 Lo

il

X10686

ME

ZDOTFH Ay TV AUNI N IT T T=T N EHHB R T 77 rvary Oy Ty T—T VENT 16:1
2NVTF IV I — A ER T DD DO~V TF TV oY — T riar w4 TVARET, 10 BELONT ATIIZE,
MUXF6 ®r—#/u 77 (LO) 28 LET, BLIZhAT 9) 1L, EONEFH R N CHEEI TXET, S 2% Low DA
X 10 NEIRE I, High DA T 11 NEIRENET,

LO K71, AU CLB AF A ANIZHDBID AT E OB L £,
mIER
AR Hh
S I0 I LO
0 10 X 10
1 X 11 I
X 0 0
X 1 1 1
R—h DA
R—b4 AF 3 B EE
LO H 1 11— H VAR ~D MUX D H
10 AF 1 AT
I1 AH 1 AN
S AT 1 MUX ~D A 3L 7K
THAVD AN
AVAR S =g ]
Ejid HELE
CORE Generator™ 8L 4 —FK ANA]
~7ua@¥R—h gl
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VHDL 2t (A REV T—2 )
WD 2 ODLBEELRNEASIT, 2 — LTy T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF7 L: CLB MUX to tie two MUXF6’s together with local output
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

MUXF7 L inst : MUXF7 L

port map (
LO => LO, -- Output of MUX to local routing
I0 => I0, ~-- Input (tie to MUXF6 LO out or LUT6 06 pin)
I1 => I1, -- Input (tie to MUXF6 LO out or LUT6 06 pin)
S => S —-- Input select to MUX

)i

-- End of MUXF7_L inst instantiation
Verilog fCif ({2 XAV T—23Y)

// MUXF7 L: CLB MUX to tie two LUT6’s or MUXF6’s together with local output
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

MUXF7 L MUXF7 L inst (
.LO(LO), // Output of MUX to local routing
.I0(I0), // Input (tie to LUT6 06 pin)
.I1(I1), // Input (tie to LUT6 06 pin)
.S (S) // Input select to MUX

)i

// End of MUXF7_L inst instantiation

EER AR
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& XILINXs FA4E: THAY ILAVE

MUXF8

TS5 47 : 2-to-1 Look-Up Table Multiplexer with General Output

MUXF8
10

0
i

X10687

ME

COTVA T AUNE, NI T T T—T e MUXFS, MUXF6, 3L MUXFT Al &b T, 8 777/ g
YONITT T T—TNERF 16:1 v VT TV —E BT A DO NV TSI — Ty var ik AT A
A8 AIZAL VAL RLET, 10 BLOVIL ASIZIE, MUXFT oa—HLH 1 (LO) kL9, ELZRAT (S)
1L, EONE R N THEREN TEE T, S 2% Low DA 10 23 ZINSH, High OFA1T 11 SRS ET,

RIER
AR Hh
S I0 I (0]
0 10 X 10
1 X §l I
0 0 0
X 1 1 1
K—h D58
R—r4% AME B K HE
] H 7 1 WHBLAR ~D MUX D H
10 AT 1 A1 (MUXFT LO H /712 #55)
I1 NI 1 AJ1 MUXF7 LO tH )iz 8#e)
S AH 1 MUX ~D A )L 7k
THAVDANAFE
A VAR =gy il
i e
CORE Generator™ B LN 4 —FK NGl
<~ z7adPR—k A
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VHDL 2t (A REV T—2 )
WD 2 ODLBEELRNEASIT, 2 — LTy T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF8: CLB MUX to tie two MUXF7’s together with general output
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

MUXF8 inst : MUXF8

port map (
o =>0, -- Output of MUX to general routing
I0 => 10, -- Input (tie to MUXF7 LO out)
I1 => I1, -- Input (tie to MUXF7 LO out)
S => S —-- Input select to MUX

)i

-- End of MUXF8 inst instantiation
Verilog L ({2 RB LT —23)

// MUXF8: CLB MUX to tie two MUXF7’s together with general output
// Virtex-6
// ¥Xilinx HDL Libraries Guide, version 13.3

MUXF8 MUXF8 inst (
.0(0), // Output of MUX to general routing
.I0(10), // Input (tie to MUXF7 LO out)
.I1(I1), // Input (tie to MUXF7 LO out)
.S (S) // Input select to MUX

)i

// End of MUXF8_ inst instantiation

EER N
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& XILINXs FA4E: THAY ILAVE

MUXF8 D
12547 : 2-to-1 Look-Up Table Multiplexer with Dual Output

MUXF8_D
10 Lo

e}
1

S

X10688

ME

ZOTHAL TV AVME A DDV I T T T =T NE 2 DD MUXFT Z#lAEDE T 8 77y /varOinyy
T T—TNERE 3211 AV F T LIV —m BT B D~ NT T LI — Ty s ar iy ATAA 8 EICA
VFVACRLET, 10 BEOVIL ANIZIE . MUXET ©oa—H0 5 (LO) 28k LET. BLZRAT (S) 1E. EDOWN
Ay CTHEREI CEx £, S 2 Low DA 10 2BIRES I, High DA I1E 11 @ IREN T,

H7) 0 & LO T, BeemicRU Y, ) O lx—MmieA 2 —axshTd, LO H711%. R CLB AT A AN
WZHDPID NS DB I AL ET,

mIER

AR Hh

S 10 I o] LO
0 10 X 10 10
1 X 5l 5l 5l

0 0 0

X 1 1 1 1
R—h D58

R—r4£ AmE = B EE

0] H D 1 PLHABECAR~D MUX O H

LO H 7 1 17— B LEL R~ MUX O H 7

10 AN 1 A (MUXFT LO H/ic#s8e)

11 A 1 A7 (MUXF7 LO H /7128 58)

S AT 1 MUX ~D A HEL IR
THAUD AN

AVAB v T—gy Af

CORE Generator™ BX U 4% —K NGl

~7udHR—h A
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VHDL 2t (A REV T—2 )
WD 2 ODLBEELRNEASIT, 2 — LTy T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF8 D: CLB MUX to tie two MUXF7’s together with general and local outputs
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

MUXF8 D inst : MUXF8 D

port map (
LO => LO, -- Ouptut of MUX to local routing
o =>0, -- Output of MUX to general routing
I0 => I0, -- Input (tie to MUXF7 LO out)
I1 => I1, -- Input (tie to MUXF7 LO out)
S => S -- Input select to MUX

)

-- End of MUXF8 D inst instantiation
Verilog 581t (A2 A2 T —23Y)

// MUXF8 D: CLB MUX to tie two MUXF7’s together with general and local outputs
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

MUXF8 D MUXF8 D inst (
.LO(LO), // Ouptut of MUX to local routing
.0(0), // Output of MUX to general routing
.I0(10), // Input (tie to MUXF7 LO out)
.I1(I1), // Input (tie to MUXF7 LO out)
.S (S) // Input select to MUX

)i

// End of MUXF8 D_inst instantiation

EER N 2
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& XILINXs FA4E: THAY ILAVE

MUXF8_L

12547 : 2-to-1 Look-Up Table Multiplexer with Local Output

MUXF8_L
10 Lo

1

X10689

M=

TOFHAY TLAVNI A DDA I T T F—T L 2 5D MUXFT #H AT, 8 77 siarydiyy
T T =T NEIL 32:1 AT TV I — A ER T A DO~ VF T LI — T ark CLB 2 il (A7 A
A8 1A TIVALLET, [0 BLOVIL AT, MUXFT Oa—iL H ) (LO) 8k LET, BL2ZRAT (S)
I, EONERY N THEREN CEET, S 2 Low OIGAIE 10 2RI 4L, High DA 11 BDBIRSNET,

LO 1%, R CLB ZAFA ANIZHDRID A S E D L £,

i 2R
AR H 7
S 10 I LO
0 10 X 10
1 X 11 1
X 0 0
1 1 1

A — 0D B8

R—hr4 7 e ¥ RE

LO 7 1 T — M VELBR~D MUX O HL A
10 AF 1 AJ (MUXF7 LO A7\ Bt
1 A 1 AF1 (MUXF7 LO Hi 71245 5¢)
S AT 1 MUX ~D A )L 7k
THAODANEE

AVAB L T— gy A

CORE Generator™ 3L 4 H—K PN

~7aDYR—h NGl
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VHDL 2t (A REV T—2 )
WD 2 ODLBEELRNEASIT, 2 — LTy T T B S ORI T E 3,
Library UNISIM;

use UNISIM.vcomponents.all;

-- MUXF8 L: CLB MUX to tie two MUXF7’s together with local output
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

MUXF8 L inst : MUXF8 L

port map (
LO => LO, -- Output of MUX to local routing
I0 => 10, -- Input (tie to MUXF7 LO out)
I1 => I1, -- Input (tie to MUXF7 LO out)
S => S —-- Input select to MUX

)i

-- End of MUXF8 L inst instantiation
Verilog fCif ({2 XAV T—23Y)

// MUXF8 L: CLB MUX to tie two MUXF7’s together with local output
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

MUXF8 L MUXF8 L inst (
.LO(LO), // Output of MUX to local routing
.I0(10), // Input (tie to MUXF7 LO out)
.I1(I1), // Input (tie to MUXF7 LO out)
.S (S) // Input select to MUX

)i

// End of MUXF8 L inst instantiation

A MR
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& XILINXs

OBUF

Z1)2=5 47 : Output Buffer

OBUF

Do

X9445

ME

ZOF WAL TUALNIEMARH SNy T 7T FIAAT— MR (B ITHEBIS D) FPGA 7 /3 A By~
DO NG FEBEN T 272D HLET, T A DT X TOH AR —KMZ OBUF, OBUFT, OBUFDS, OBUFTDS
DONWT NN EERTOLENRHYET,

IO A NINESEIE AN D0 BEL . T 7 13515 5olREER A2 MG LET, /0 7 ry2 (I0B)
WIZHVET, ) (O) 1L, OPAD F7-1% IOPAD I[ZH S vE T, ZOT L ANTIE, LVITL HAE 2 H S,
DRIVE #ill#J& SLOW F721% FAST il #) % L CEBREhE & AL — L —hE@IRCTEXEJ, 7 74/LhTiL, DRIVE
X 12mA, Z/L— L — T SLOW TR ESH TWET,

R—bDEREA

R—b4£ AR 2 B ae
O H 7 1 I AL AR — M EEEHE S 11D OBUF O /)
! A 1 OBUF ®AJ), MAH— BB 50y 7 ik
FHALLDANF &
AVAB v T—ay T
HeFm e
CORE Generator™ B L O\ 4 —FK A ]
~7udYR—h A
FERAARERLTREE
B T—5E | fE T24Ib 3t A
DRIVE LS 2.4,.6, 8,12, 16, 12 H o OERBE R A s E Uk, e o
24 BIRVMEZ AL TS,
IOSTANDARD | 3241 7 =42y —heB | "DEFAULT” LAV /0 Bk Y TET,
SLEW ==l “SLOW”, "FAST” “SLOW” HARTAR— DAL — L — ade e LTS, =
DR RERETIEL, 7 —F > — e s
L TZEn,
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& XILINXe

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-— OBUF: Single-ended Output Buffer
-- Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

OBUF_inst : OBUF

generic map (
DRIVE => 12,
IOSTANDARD => "DEFAULT",
SLEW => "SLOW")

port map (
o => 0, -- Buffer output (connect directly to top-level port)
I =>1 -- Buffer input

)i

-- End of OBUF inst instantiation
Verilog i1t (A2 RE2 T —23Y)

// OBUF: Single-ended Output Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

OBUF # (
.DRIVE (12), // Specify the output drive strength
.IOSTANDARD ("DEFAULT"), // Specify the output I/O standard
.SLEW ("SLOW") // Specify the output slew rate

) OBUF inst (
.0(0), // Buffer output (connect directly to top-level port)
LI(I) // Buffer input

)i

// End of OBUF inst instantiation

EER N
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& XILINXs FA4E: THAY ILAVE

OBUFDS

71)S5 47 : Differential Signaling Output Buffer

]
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OBUFDS

X9259

ME
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INHRNBTEEL . Ty T NB M T HE FOBEERA MG L ET, HAIZIE 2 DORRLF— (0 BLW OB) 28
HY. INHEDOR—=E2ZTNENZZ— | BIOTAL—T | LI OET, vAZ—EAL—71Z MYNET & MYNETB
DI, FU#HIE SO DIREEZ RLET,

i IE R
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I 0] OB
0 0 1

1 1 0

H— kDB

R—r4 HE =) B BE
© 7 1 Dift p Hi 7 (B |- i — b i B e)
OB H 1 Diff n /7 (B EALAR— MO E B EERT)
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AU AR gy et
L ]
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& XILINXe

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-— OBUFDS: Differential Output Buffer
-- Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

OBUFDS_inst : OBUFDS
generic map (
IOSTANDARD => "DEFAULT")

port map (
o => 0, -- Diff p output (connect directly to top-level port)
OB => OB, -- Diff n output (connect directly to top-level port)
I =>1 -- Buffer input

)

-- End of OBUFDS_inst instantiation
Verilog 581t (A2 A2 T —23Y)

// OBUFDS: Differential Output Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

OBUFEDS # (
.IOSTANDARD ("DEFAULT") // Specify the output I/O standard
) OBUFDS_inst (

.0(0), // Diff p output (connect directly to top-level port)
.OB (OB) , // Diff n output (connect directly to top-level port)
LI(D) // Buffer input

)i

// End of OBUFDS_inst instantiation

EER A
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& XILINXs FA4E: THAY ILAVE

OBUFT
71)2F 47 : 3-State Output Buffer with Active Low Output Enable

OBUFT
T

&

X9449
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& XILINXe

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- OBUFT: Single-ended 3-state Output Buffer
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

OBUFT_inst : OBUFT

generic map (
DRIVE => 12,
IOSTANDARD => "DEFAULT",
SLEW => "SLOW")

port map (
o => 0, -- Buffer output (connect directly to top-level port)
I =>1, -- Buffer input
T =>T -- 3-state enable input

-- End of OBUFT_inst instantiation
Verilog g8t (AR BV T—23Y)

// OBUFT: Single-ended 3-state Output Buffer
// All devices
// Xilinx HDL Libraries Guide, version 13.3

OBUFT # (
.DRIVE (12), // Specify the output drive strength
.IOSTANDARD ("DEFAULT"), // Specify the output I/O standard
.SLEW ("SLOW") // Specify the output slew rate

) OBUFT inst (

.0(0), // Buffer output (connect directly to top-level port)
LI(I), // Buffer input
LT (T) // 3-state enable input

)i

// End of OBUFT inst instantiation

EER AR
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& XILINXs FA4E: THAY ILAVE

OBUFTDS

71)SF 47 : 3-State Output Buffer with Differential Signaling, Active—Low Output Enable
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& XILINXe

VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-— OBUFTDS: Differential 3-state Output Buffer
-- Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

OBUFTDS_inst : OBUFTDS
generic map (
IOSTANDARD => "DEFAULT")

port map (
o => 0, -- Diff p output (connect directly to top-level port)
OB => OB, -- Diff n output (connect directly to top-level port)
I =>1I, -- Buffer input
T =>T -- 3-state enable input

)i

-- End of OBUFTDS inst instantiation
Verilog i1t (A2 RE2 T —23Y)

// OBUFTDS: Differential 3-state Output Buffer
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

OBUFTDS # (
.IOSTANDARD ("DEFAULT") // Specify the output I/O standard
) OBUFTDS inst (

.0(0), // Diff p output (connect directly to top-level port)
.OB (OB) , // Diff n output (connect directly to top-level port)
LI(I), // Buffer input

LT (T) // 3-state enable input

)i

// End of OBUFTDS inst instantiation

EER N
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& XILINXs

ODDR

T)ITF4T

ODDR

C|
_S |
R

X10116

ME

: Dedicated Dual Data Rate (DDR) Output Register
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EA4E: FTHAU ILAVE & XILINXe

AR R 1%

Bt T—HR% [} T4k B

DDR_CLK_EDGE pl ”"OPPOSITE_EDGE”, “OPPOSITE_ DDR O F —#%&{5E—REER
“SAME_EDGE” EDGE ”

INIT 2 % 0.1 1 Q D HIHIfiE

SRTYPE pg==7l “SYNC”, “ASYNC” “SYNC” T/ Uy hDH AT %R

VHDL 2k (A REA T —3Y)
WD 2 DOLBFEELRNESIT, a' — LTy T4 T4 B S ORI T £,

Library UNISIM;

use UNISIM.vcomponents.all;

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

-= Virtex-6

—-— Xilinx HDL Libraries Guide, version 13.3

ODDR_inst : ODDR
generic map (

DDR_CLK EDGE => "OPPOSITE_ EDGE", -- "OPPOSITE_ EDGE" or "SAME EDGE"

INIT => '0'", -- Initial value for Q port ('1’ or ’'0’

SRTYPE => "SYNC") -- Reset Type ("ASYNC" or "SYNC")
port map (

0 => Q, -- 1-bit DDR output

c => C, -- 1-bit clock input

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

D1 => D1, -- 1l-bit data input (positive edge)

D2 => D2, -- 1l-bit data input (negative edge)

R => R, -- 1-bit reset input

S => S -- 1l-bit set input

)

-- End of ODDR_inst instantiation
Verilog i8it (A2 RZ T —23Y)

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

// Virtex-6

// Xilinx HDL Libraries Guide, version 13.3

ODDR # (
.DDR _CLK EDGE ("OPPOSITE EDGE"), // "OPPOSITE EDGE" or "SAME EDGE"
INIT(1700), // Initial value of Q: 1'b0 or 1’bl
.SRTYPE ("SYNC") // Set/Reset type: "SYNC" or "ASYNC"

) ODDR_inst (

.0(Q), // 1l-bit DDR output
.c(cy, // 1-bit clock input
.CE(CE), // 1-bit clock enable input
.D1(D1), // 1l-bit data input (positive edge)
.D2(D2), // 1-bit data input (negative edge)
.R(R), // 1l-bit reset
.5 (S) // 1l-bit set

)i

// End of ODDR_inst instantiation
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EA4E: FTHAU ILAVE & XILINXe

OSERDESET
71)25 47 : Dedicated IOB Output Serializer
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& XILINXs FA4E: THAY ILAVE

AR— D 5t 5

R—r4 A [ B HaE

CLK AT 1 sy I NF, 2NTL IV /T IOV A N —H— BRI £,

CLKDIV AA 1 R A A= AR A D e = DA S VAS A%
BB L £9°, CLK R—hMIHfishvicrmyr& 3R Licray 7 ¢F,

CLKPERF AN 1 MMCM 235D /87 3 —< A /2% OSERDESEL (Zfk#a4 572

DOHEFAO—E T3, DDR3 77U — a2 MEMORY DDR3
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CLKPERFDELAY AT 1 MMCM 7% IODELAYEL %247 L CRBIES LI @/ 37— v U A
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MEMORY_DDR3 & —RTO A H T3, MEMORY_DDR3 & —
REF L2 WAL, ZOR—R GND IS L TLFEEW,

OFB 7 1 Hi /17 4—F /32 #—}, OSERDESEl Dl V7 L F—4
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& XILINXs

R—r4£ AME = B EE

SHIFTIN1/ AT 1 F =B ANNEYERET DD DA —R AN T], AL—T D

SHIFTIN2 SHIFTOUT1, SHIFTOUT2 IZ##ki L7,
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LV /T ar o —2—p )% 10B OFE/ NT7A AT —RA

WZEERILET,

Tl ~ T4 AF 1 RSV RIA AT —R AT, XTIV FIAARTF—ME BT, T1 ~ T4
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£ ~ |,

ERARELE

B T—45E | {E T4k | EEBA

DATA_RATE_OQ pasdl “"DDR”. “SDR” "DDR” F—X% (0Q) % CLK D&%y P TELSHE D),

BB LNV TSI ERELET,

DATA_RATE_TQ Y&l “"DDR”., “BUF”, “"DDR” NARAT—F(TQ) /Ry I DEK Ty TES

”"SDR” B, KD ERV Ty TR E DD, T
RN T 7 —Dar 74X al —va I ETD
NERELET,
DATA_WIDTH Lo gy 4,2,3.5.6,7, 4 TGV VNT N T —=H av R —F—DiE %
8,10 ELET, B7ETREZ L. DATA RATE.OQ =
“"DDR” DA% 4. 6. 8, 10, DATA_RATE.OQ =
"SDR” O¥A1% 2, 3,4, 5,6,7,.8 T9,
DDR3_DATA L3 0.1 1 DDR3 T 1L, I/O 23 DQ F£7213 DQS B> D4
[ CHAEL, TRUVA 7ay 7 EOBEETT 0
prﬂiéﬂi@_

INIT_OQ 2 1’b0 ~ 1’bl 1’b0 OQ AT DWMEEIEELET,

INIT_TQ 2 1’b0 ~ 1’bl 1’b0 TQ HADOHMEEFEELET,

INTERFACE_TYPE el “DEFAULT”, “"DEFAULT” | OSERDESE1 O &7 /LA RIRL £,

“"MEMORY_DDR3”
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& XILINXe

I
3
e
T

B

TIHILE

FiER

7__
ODELAY_USED s

0

DDR3 &€ —RTO A S E T, ODELAY %fif
HL WA EICHNER NNy 77— % IELWE—
RICERETHDITE L LET, ZOMODE—RT
1%, 5 YA T ODELAY 2 L TWA5HE ThH.
0 TR ELTLEEN,

SERDES_MODE "MASTER”,

"SLAVE”

"MASTER”

T — 2 g EILAR T 58512 OSERDES £V =2 — /b
MY RE—PAL — T EIRELET,

SRVAL_OQ 1’b0 ~ 1'bl

1’b0

SRZT7H—hLI=EAED 0Q Mo fEziEEL
9,

SRVAL_TQ 1’b0 ~ 1'bl

1’b0

SR Z7 Y —hL7=BA D TQ Ao fEEREL
9,

TRISTATE_ WIDTH 4.1

RSV NV/IUT IV NIAATF—) T3 —

X —DWEERELET, % ETREZREIX,
DATA_RATE_TQ = “DDR”. DATA_WIDTH = 4.
B L DATARATE.OQ = "DDR” O¥A1E 1 £
721% 4. DATA RATE_TQ. DATA WIDTH, BXL W
DATA RATE 0Q 23 Z VLA DB IZFR E STV
LHEIE 1T,

VHDL i2if (f 2V RAE T —23Y)

KD 2 DDOXPIFAELZWGEIT, a8 —L T2y T4 T4 E S ORNTH AT £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- OSERDESEl: Output SERial/DESerializer

- Virtex-6

—-- Xilinx HDL Libraries Guide, version 13.3

OSERDESE1l inst : OSERDESEL

generic map (
DATA RATE OQ => "DDR", -
DATA RATE TQ => "DDR", --
DATA WIDTH => 4, -
DDR3 DATA => 1, -
INIT 0Q => '0', -
INIT TQ => '0’, -
INTERFACE TYPE => "DEFAULT", --
ODELAY USED => 0, -

"MASTER", -

"SDR" or
"BUF", "SDR"

Parallel data
Must leave at
Initial value
Initial value
Must leave at
Must leave at

-
or "DDR"
(1-8,10)

width

1 (MIG-only parameter)

of OQ output
of TQ output

"DEFAULT"

(0/1)
(0/1)

(MIG-only parameter)

0 (MIG-only parameter)

SERDES MODE => "MASTER" or "SLAVE"

SRVAL 0Q => ’0’, -- 0Q output value when SR is used (0/1)

SRVAL TQ => ’0’, -- TQ output value when SR is used (0/1)

TRISTATE WIDTH => 4 -— Parallel to serial 3-state converter width (1 or 4)

)

port map (
-— MIG-only Signals: 1l-bit (each)
OCBEXTEND => OCBEXTEND, -

output:

-- Outputs: 1l-bit (each) output: Serial output
OFB => OFB, -- 1-bit output:
0Q => 0Q, -- 1-bit output:
TFB => TFB, -- 1-bit output:
TQ => TQ, -- 1-bit output:
-- SHIFTOUT1-SHIFTOUT2: 1-bit (each) output:
SHIFTOUT1 => SHIFTOUT1, -- 1-bit output:
SHIFTOUT2 => SHIFTOUTZ2, -- 1-bit output:
-- Clocks: 1-bit (each) input:

CLK => CILK,
CLKDIV => CLKDIV,
-- Control Signals:

-- 1-bit input:
-- 1-bit input:

1-bit (each) input:

1-bit output:

ports

Do not use unless generated by MIG
Leave unconnected

(MIG-only connected signal)

Data feedback output to ISERDESEL

Data output

(connect to I/O port)

3-state control output
3-state path output

Data width expansion output ports

Connect to SHIFTIN1 of slave or unconnected
Connect to SHIFTIN2 of slave or unconnected

OSERDESELl clock input ports

High-speed clock input
Divided clock input

Clock enable and reset input ports

Virtex-6 4731 7K (HDL F)
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)i

OCE => OCE,
RST => RST,
TCE => TCE,

D1 =

D2
D3
D4

D5 =

D6

D1

=>

- D6:
D1,
D2,
D3,
D4,
D5,
D6,

-- 1-bit input: Active
-- 1-bit input: Active
-- 1-bit input: Active
1-bit (each) input: Parallel data inputs

high clock data

high reset input

path enable input

high clock enable input for 3-state

-- MIG-only Signals: 1l-bit (each) input: Do not use unless generated

CLKPERF => CLKPERF,

-- 1-bit input: Ground

CLKPERFDELAY => CLKPERFDELAY, -- 1l-bit input: Ground
ODV => 0DV,
We => Wc,

-- SHIFTIN1-SHIFTIN2: 1-bit (each) input: Data width

SHIFTIN1 => SHIFTINI,
SHIFTIN2 => SHIFTINZ2,

Tl =
T2 =

T3

T4 =

T1

- T4:
T1,
T2,
T3,
T4

-- 1-bit input: Ground
-- 1-bit input: Ground

input (MIG-only
input (MIG-only
input (MIG-only
input (MIG-only
expansion input

1-bit (each) input: Parallel 3-state inputs

-- End of OSERDESEl inst instantiation

by MIG

connected signal)
connected signal)
connected signal)
connected signal)
ports

-- 1-bit input: Connect to SHIFTOUT1 of master or GND
-- 1-bit input: Connect to SHIFTOUT2 of master or GND
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v
& XILINXs EA4E . THAY ILAVE
. —" -, ~ ~

Verilog i1t ([ RE2 L T—3Y)

// OSERDESEl: Output SERial/DESerializer

// Virtex-6

// Xilinx HDL Libraries Guide, version 13.3

OSERDESE1 # (
.DATA RATE OQ ("DDR"), // "SDR" or "DDR"
.DATA RATE TQ("DDR"), // "BUF", "SDR" or "DDR"
.DATA WIDTH (4), // Parallel data width (1-8,10)
.DDR3 DATA(1), // Must leave at 1 (MIG-only parameter)
.INIT 0Q(1’'b0), // Initial value of 0Q output (0/1)
.INIT _TQ(1'bO), // Initial value of TQ output (0/1)
. INTERFACE TYPE ("DEFAULT"), // Must leave at "DEFAULT" (MIG-only parameter)
.ODELAY USED(0), // Must leave at 0 (MIG-only parameter)
.SERDES_MODE ("MASTER") , // "MASTER" or "SLAVE"
.SRVAL_0Q(1'b0), // 0Q output value when SR is used (0/1)
.SRVAL TQ(1’b0), // TQ output value when SR is used (0/1)
.TRISTKTE_WIDTH(4) // Parallel to serial 3-state converter width (1 or 4)

)

OSERDESE1 inst (
// MIG-only Signals: 1l-bit (each) output: Do not use unless generated by MIG
.OCBEXTEND (OCBEXTEND) , // 1l-bit output: Leave unconnected (MIG-only connected signal)
// Outputs: 1-bit (each) output: Serial output ports
.OFB (OFB), // 1l-bit output: Data feedback output to ISERDESE1l
.0Q (0Q) , // 1-bit output: Data output (connect to I/0O port)
.TFB(TFB), // 1l-bit output: 3-state control output
.TQ(TQ) , // 1-bit output: 3-state path output
// SHIFTOUT1-SHIFTOUT2: 1-bit (each) output: Data width expansion output ports
.SHIFTOUTL (SHIFTOUT1), // 1l-bit output: Connect to SHIFTIN1 of slave or unconnected
.SHIFTOUTZ2 (SHIFTOUTZ2), // 1l-bit output: Connect to SHIFTIN2 of slave or unconnected
// Clocks: 1l-bit (each) input: OSERDESEl clock input ports
.CLK (CLK) , // 1l-bit input: High-speed clock input
.CLKDIV (CLKDIV), // 1l-bit input: Divided clock input
// Control Signals: 1-bit (each) input: Clock enable and reset input ports
.OCE (OCE) , // 1l-bit input: Active high clock data path enable input
.RST (RST), // 1-bit input: Active high reset input
.TCE (TCE) , // 1l-bit input: Active high clock enable input for 3-state
// D1 - D6: 1-bit (each) input: Parallel data inputs
.D1(D1),
.D2(D2),
.D3(D3),
.D4 (D4),
.D5(D5),
.D6(D6),
// MIG-only Signals: 1l-bit (each) input: Do not use unless generated by MIG
.CLKPERF (CLKPERF) , // 1l-bit input: Ground input (MIG-only connected signal)
.CLKPERFDELAY (CLKPERFDELAY), // 1l-bit input: Ground input (MIG-only connected signal)
.ODV (ODV) , // 1-bit input: Ground input (MIG-only connected signal)
.WC (WC) , // 1-bit input: Ground input (MIG-only connected signal)
// SHIFTIN1-SHIFTIN2: 1-bit (each) input: Data width expansion input ports
.SHIFTINI (SHIFTIN1), // 1l-bit input: Connect to SHIFTOUT1 of master or GND
.SHIFTIN2 (SHIFTIN2), // 1l-bit input: Connect to SHIFTOUT2 of master or GND
// Tl - T4: 1-bit (each) input: Parallel 3-state inputs
.T1(T1),
.T2(T2),
.T3(T3),
.T4 (T4)

)i

// End of OSERDESEl inst instantiation

¥ 1E ¥

Virtex—6 FPGA D&k} (oa—HF — HARBLIOTF —#L —1)
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EA4E: FTHAU ILAVE & XILINXe

PCIE_2 0

J1)2F 417 : PCI Express version 2.0 compliant port

PCIE_ 2 0

Virtex-6 547 31) 4K (HDL A)
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& XILINXs FA4E . FHALY ILAVE

M=

ZDO L A ME, RocketlO™ hF v —— T uavZ RAM, S8 Fhruyr U —R7 Y FPGA DIEHhH DV —
2EPEHLET, = RBRAUM, —k B—h., 213 A 2 PCI EXPRESS® FH A% PCle 2.0 2L TA>
T VAT HIZ1E, T CORE Generator™ (ISE® Design Suite (25 %) 2# L C PCI EXPRESS =% A HD
LogiCORE™ [P 27 Z{ER L TLE &V, LogiCORE 1%, PCIE2.0 V7 I =7 FIIT AT AL AR T— L, AV
H—T 2 A A% FPGA VY — Rt L, T X TORMEEZHEL T, V7N Ta—F =l THNLT VA F—
T A AEHRMELET,

THAODANEE
ZDIZV AN AL AL — T 521, PCI EXPRESS 27 £/213 2O =L A MM E e a 72 AL ET, =
DL AV NMIBEEA L AZ = — R LN TLEE N,
L
Virtex—6 FPGA Rocket]lO GTX hF v —/N— o—H— HARK
Virtex—6 FPGA D& §} (2 —H— TARBIPT —FL—h)
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EA4E: FTHAU ILAVE & XILINXs

PULLDOWN

Z1JSF 47 : Resistor to GND for Input Pads, Open—Drain, and 3-State Outputs

PULLDOWN

X10690

M=

OBV AU NEI, AT B, BF RO Ry RIZEHR L, 77— T 5 [REEDH D/ —Rory v s Ll % Low
WLET,
R—bkdERBA

R—r% AR 2 e g
¢ H 7 1 TN (B BALR — MOE B

THAODANFE

AVARB v E—ay ]
HE R AA]
CORE Generator™ X w4 —F )
~7rdOHPR—h F

VHDL 81k (/2 RAVP T —23Y)
KD 2 ODLNIFIELR WSS, 28— LTy T4 T4 B = ORNCBE AT E1,

Library UNISIM;

use UNISIM.vcomponents.all;

-- PULLDOWN: I/O Buffer Weak Pull-down
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

PULLDOWN inst : PULLDOWN
port map (

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

-- End of PULLDOWN_ inst instantiation

Virtex-6 547 31) 4K (HDL A)
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// PULLDOWN: I/O Buffer Weak Pull-down
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

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

// End of PULLDOWN inst instantiation

E3 AR

Virtex—6 FPGA DE#t (= —H#— HARBLOT —#—1)

Virtex-6 4731 7K (HDL F)
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EA4E: FTHAU ILAVE & XILINXs

PULLUP

71)25 47 : Resistor to VCC for Input PADs, Open—Drain, and 3-State Outputs

PULLUP

X10691

M=E

ZOTHAL TV AUMI, AT RIAAT =M ) 3R G R — SN E RT3 Y — A TRRE S fL7e e
X2, 99\ High TEEEILET, TR TORIAN—RAFTDOLEII, A —T VR Ay TLAVRBLIRN~w7uonyy
7 L)L % High ICLET,

R—rDERHA

R—r4 Am[ 2 e g
O H 1 TNT T I (e BALAR — M B

THAVDANAE

AVRE Yy T ay -
Hew g
CORE Generator™ 3 LU 4 —F A
~7adPR—h )

VHDL 2t (A RES T—2 )
KD 2 ODLNIEIELR NS, a8 — LTy T4 T4 B S OB T E9,

Library UNISIM;

use UNISIM.vcomponents.all;

-- PULLUP: I/O Buffer Weak Pull-up
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

PULLUP_inst : PULLUP
port map (

0O =>0 -- Pullup output (connect directly to top-level port)
)i

-- End of PULLUP inst instantiation

Virtex-6 547 31) 4K (HDL A)
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& XILINXs EA4E: FTHAY ILAVE
Verilog i1t ([ RE2 L T—3Y)
// PULLUP: I/O Buffer Weak Pull-up
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3
PULLUP PULLUPiinSt (
.0(0) // Pullup output (connect directly to top-level port)
)
// End of PULLUP inst instantiation
= ==
2 MR R
Virtex-6 FPGA D& ¥} (2 —H— TAFBLIOT =2 —1)
Virtex—6 473" A F (HDL )
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EA4E: FTHAU ILAVE & XILINXs

RAM128X1D
)25 47 : 128-Deep by 1-Wide Dual Port Random Access Memory (Select RAM)

RAM128X1D

I9|U

SPO

=7

| L

‘ Attributes |
DPRA(8:0) | [iuir=oo000 |

DPO

128x1 Dual-Port LUT RAM

X10963

M=

ZOTHA T AUMNE 128 U—FK X 1 Evh® RAM Tt A H L/ EBEIALKR—=BZHY, T4 A F—7 /L (WE) 23
High DEXIZTRL A R A THESNIZar—2 a1l D AT —F U OENREZAENET, ZOEXARIL
WCLK D H BNy DEBICEITS, RUHED SPO IZH AAENET, WE 28 Low DEEIIIERBAZTE A H LA
FEITEN, TRUA RZ A THRESNT- AT ubr— a0 OfEN SPO IZFEFRBTH &N ET, 7R A /X DPRA
DEEETTHZEIZLY, FiAHUA— NIRRT AL 2T TEXET, DPO IZZOMEAH ShvET,

ENOE L

—h4 L B Hae

SPO 7 1 TRUA NZ A THRESHDH AL/ EZAHRK—FO
7 —4 7

DPO H 1 TRLA /SR DPRA THRESNDHEA M LA — DT —FH )
D AS 1 TRLANZA THRESNDEEIALT —FZ AT
A AT 7 B L/ EEIALR—RDOTRL A /RR
DPRA AT 7 FAHLR—hDOTRL R R
WE AT 1 TAN AR —T )V
WCLK AT 1 FAN oy s (FEAHHUIZIERH)

AVAZ Y = DG AR, 2O VR =R M IRDIOITHRELET,

WCLK ANj&zmy 2 V=22 D N NT %7 —4% ¥ —AIZ, DPO /1% FDCE ® D AJj7& Ol
EI7 T AT 43— avd ?F%‘mbiﬁ‘o

FFar T, SPO W EEYII T AT 42— a s \CHEE T A0, R IC T AL TEET,
ray g AFX =70 (WE) 1X, #8727 A h A Rx—7 L V=R ZHFELE T,
TEvh NAATFAHL/ EEABRTRUAIZ, 7TE YR 2SADPRA [XFi A H LT RUAICHEER T HLERHVET,
128 B R 16 HEEL CHEFRSALD INIT JEMET, RAM OXHIEE R E T ET,
FRELRZWIGA I, #IHEIX T T o IcRvETd,
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& XILINXs

w
S
ot
9

THAVDANFE

AVAB =gy

Hih

CORE Generator™ 8L 4 —FK

P

<7ua@¥R—h

R

EARLT RS

B

"4T fE

T4k

At BA

INIT

16 #E%

128 By Mi

T _C¥o

RAM O #1H1fE% 5 &

VHDL 8k (A2 RA T —3Y)

WD 2 ODLNIFAELRWEA L, at'—L T T4 T4 B E ORIV T £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM128X1D: 128-deep by l-wide positive edge write,

dual-port distributed LUT RAM
-= Virtex-6

—-- Xilinx HDL Libraries Guide,

RAM128X1D_inst
generic map (

RAM128X1D

version 13.3

INIT => X"00000000000000000000000000000000™)

port map (
DPO => DPO,
SPO => SPO,
A => A,
D => D,
DPRA => DPRA,
WCLK => WCLK,
WE => WE

)

Read/Write port
Read port 1-bit
Read/Write port
RAM data input
Read port 7-bit

1-bit ouput
output

7-bit address input

address input

-- Write clock input
-- RAM data input

-- End of RAM128X1D_inst instantiation

Verilog i1t (A2 RE2 T —23Y)

// RAM128X1D: 128-deep by l-wide positive edge write,

// dual-port distributed LUT RAM
// Virtex-6

// Xilinx HDL Libraries Guide,

RAM128X1D # (

version 13.3

.INIT(128/h00000000000000000000000000000000)
) RAMI128X1D inst (

.DPO (DPO) ,
.SPO (SPO),
LA (R),
.D(D),
.DPRA (DPRA) ,
.WCLK (WCLK) ,
.WE (WE)

)i

//
//
//
//
/7
//
/7

Read port 1-bit
Readw/rite port
Readw/rite port
RAM data input
Read port 7-bit

output
1-bit output
7-bit address input

address input

Write clock input
Write enable input

// End of RAM128X1D inst instantiation

asynchronous read

asynchronous read

Virtex-6 4731 7K (HDL F)
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s HIE R

Virtex-6 FPGA D E#} (= —H— HARBLOT —#—1)
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& XILINXs FA4E . FHALY ILAVE

RAM256X1S
)25 47 : 256-Deep by 1-Wide Random Access Memory (Select RAM)

RAM256X1S
o]

9|U

i |

[ Attributes |
[ INIT=000000000000000000000000. |

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

X10956

M=E

ZOFTW A =L AME, 256 U—K X 1 Evhd RAM T, R EZALLIERMGF A HUSREZ 2 O ET, 2
D RAM 1Z, 7 /3AAD LUT (SelectRAM EHFEXND) ZEHL TA 7 VAL NSIDTZD, 7y 7 RAM VY — R
ERLER A, RZEAHLEZITIOSA L. BV P REZ 24T CRICATAZICE E T £ 1, 2084 . RAM &
LIUAXTCRILZay 72T HMENHVET, 77747 High DT A+ A 3x—7 /L (WE) 28 High (2725 &, WCLK
DN ERNVT I TD AT —FZ EUOENRAEY TLAIZEXAENET, HJ1 O 1%, WE OfEIC)H )b
5. TRL A RN A THEINEATY ar—arOfiz i I LET, BXIALNETEINLE, FOEZITH T
DEDFH LMEIZE FrEnEd,

R—rDERHA

R—hr4 A m = 1 e
0 i 1 TRUANZA THRESNDHA ML/ FEEA
BAFE—bDOF — 2 S
AT 1 TRUZ N2 A THEShAEZALT —X AT

A A1 8 ML/ EXALBA—ROTRL R /32
WE AT 1 FAR AF—T L
WCLK ATy 1 AN rry s (FEHHUIZIER )
_“'U"f/ 1)) /-\ jj 73_ /i
AR —g 0l

W HEDE
CORE Generator™ 3L U\ 44—k AH]
~7udHR—h Ry

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

WCLK A J1&27nmyr V—R 2, D ANNEERNT DT —% V—RAZ, O 1% FDCE ® D AJ172 X D
BT AT 4 3 —ad Tﬁﬁbif

ray g AFX =7V (WE) X, #8727 A h A RX—T )L YV —AZHFRELE T,

8wk /SRR AL, nJL]fﬁb/i% AFD Y — AT LET

256 B b 16 HEEL CTHERREALD INIT JB 1T, RAM OFIHIEZ I E CTEET,
FRELRWIGE T AIHEIZ T RTO0IZRvET,
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AR R 1%

B F—AE fi& TIAIE

2t B

INIT 16 %K 256 £ M# T _CTEn

RAM D) i % 45 &

VHDL 83k (/2 RA T —2 7))

WD 2 SOOI NFIELNES L., at— L Ty T4 T4 B E ORIV T T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM256X1S: 256-deep by l-wide positive edge write, asynchronous read

- single-port distributed LUT RAM
-- Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

RAM256X1S inst : RAM256X1S
generic map (

INIT => X"0000000000000000000000000000000000000000000000000000000000000000™)

port map (
O => 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 S8k ([ RA L T—3Y)

// RBAM256X1S: 256-deep by l-wide positive edge write, asynchronous read

// single-port distributed LUT RAM
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

RAM256X1S # (

.INIT (256”h0000000000000000000000000000000000000000000000000000000000000000)

) RAM256X1S inst (

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

.A(B), // Readw/rite port 8-bit address input
.WE (WE) , // Write enable input

.WCLK (WCLK), // Write clock input

.D(D) // RAM data input

)

// End of RAM256X1S inst instantiation

E=3 R

Virtex—6 FPGA D¥#t (= —H— HARBLOT —#—1)
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& XILINXe

J1)S57 47 : 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

X10952

M=E

ZDOTVPAL ZLAUME, 32 V=K X8 By D= /LF R —k RAM T, EIHIEZ AL EIER G H USARER 2 T
WET, ZD RAM 1L, 7T /3AAD LUT (SelectRAM™) ZfEH L TA> 7 VAL NSND T T/RAADT 17 RAM Y
V—2% M HALER A, RAM3M 2R —R M 1 DDATARIIA TVAL IS, 8 B hEXIAL, 2 By i
HLDOKR =K 1 D&, FCARINLD 2 By gt HUR—k 3 O0bERSET, ZICED, RAM O A MEDE
ZIABEMSI LT 2 B DA H LA HETT, DIA, DIB, DIC, 88X DID A&+ _RTREUTF —Z AT Hf:
TBE, FHAHL/EBXIALR—F1 D LA HLAR—F 3 20D 32x2 Z7U R iR—h AEV|Z720E 3, DID &
TS RICHEE LT . DOD 13 S ER A, ADDRA. ADDRB. ADDRC Z R U T RL AIZHEEi 5L, 32x6 D
NV FaT IV AR—k RAM 12720 EF, ADDRD % ADDRA., ADDRB, ADDRC |Z#f#4 5L, 32x8 DI 7L R—

F RAM 12720 F 4, 2D RAM IZIZ AEFNICH RIGER L 74X 2l — a3 3hE1,

SN L

R—+r% AmE 3 W HE

DOA 7 2 TRLA N2 ADDRA CHESIN-#FHAHLR—FO T —
27

DOB H 77 2 TRLA N2 ADDRB CHESNZGAH LA —rDOT —
27

DOC H 2 7RV A X2 ADDRC CTHRESNZHAH LR —FD T —
27

DOD H A 2 TRV A SZ ADDRD CHEESNit A H L/ EZAHR—b
D7 =47

DIA AT 2 ADDRD CHEEINTEEZIALT —H AT GEAHLH DX
ADDRA TH57E)

DIB AT 2 ADDRD THRESN-EBXIALT —X AT GiAHLH DX
ADDRB T8 &)

Virtex-6 4731 7K (HDL F)
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EA4E: FTHAU ILAVE & XILINXs

R—k4 A [ B B Ae

DIC AT 2 ADDRD THESNHEIAHLT —H AF) FEAHH UL T
ADDRC T &)

P M) 2 TRLX /3% ADDRD CHES I BXAR T —Z AN

ADDRA AT) 5 FAHLTRL A SRR A

ADDRB AH 5 FHHLTRL A N2 B

ADDRC AT 5 FHHLT LR "2 C

ADDRD AT 5 8 B hDTF —HEXALK—F, 2 BV DT —FFEHHL
R—=FDTRL A RZD

WE AT 1 FANAR—T )V

WCLK A7 1 FAN ray s G UIEIERH)

THAODANEE

AU AB =gy A

HeRR e 0%

CORE Generator™ B L O\ 4 —FK A ]

~7aOF K=k KA

ZOTU AN, R EEA L L IE R B HE A H U RE A 2 72 RAM Z3tib 45281280, —EDA Y — /v CHER
TXFT, RAM OB L O —RNHIOEFEMIT. Y —LDO~v=aT7 L EBBL TEEV, RAM32M DA AX
v m—aldt RAM 77 7 ar BRI E T AU ERH DG A AR — R N PR CEZITAX I
BLiE T DML ERSLGAICET T2 BEDLET, RMFEAHLEZITHIHE X, RAM32M O /7% FDRSE (2
BT 7o rvary O NAAI TR ESELZEL A RETT A, B D RAM OEAETIIARE T,

AVN—H—%Z DA R—F b7y AJNGBNT DL, 7avlONE TRy TF —X2 52 AN TEET,
ZDAN=F—=IT7 0y NI FIAEI, 70y DIEH FAYT YT RAM ~DEX AL ZFEITTEET,

AV AR = DA 2O R —3 NI, IROIDTHERILET, WCLK AJ1%7mvyr ) —2A(Z, DIA, DIB,
DIC. DID A J1&#&#+ 55 —4& V—R{(Z, DOA, DOB., DOC. DOD | /1% FDCE ® D A /i Ot 27 ¢
F—a N T A, FERA LA WEAIIREROEFICLET, says (X —T L 2 (WE) 1%, @877 Ak A
F—T N =AU ET, 5 Bk 2SA ADDRD (FFt A H L/ EHZIAZT RL A2, 5 Bk 732 ADDRA, ADDRB,
ADDRC 135 A L7 R A T 2L ERHVET, 47 a2 TINIT A, INITB, INIT_C, INIT.D B4 H4 2
&L BHR—ROYIIATINAEZ 64 B b (16 #5) THETEXET, RAM @ INIT fEiX, ADDRy[z] = INIT y[2%7+1:2%7]
TEHEENET, 728213 RAM @ ADDRC A—k2% 00001 O34, INIT_CI3:2] fHEARFD T RL A TR D EZXIA L
DTHIDHETO DOC A —hDOFIHMEIZ/Z2DET, FRELARWEAIE, MIHEIZ T T Ik ET,

ARG R 1%

B T—HE ] TI+ILE 5B

INIT_A 16 % 64 £ MH T _CEn A R—FD RAM OHIHE A6 E
INIT_B 16 M 64 £ Mi JRCEn B "R—h RAM D Wi %45 &
INIT_C 16 ## 64 £ M EE NG C R—h D RAM DO WM E A E
INIT_D 16 HE%L 64 £ ME FTRTCER D R—ho RAM DO WHMEA S &

Virtex-6 547 31) 4K (HDL A)
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& XILINXe

VHDL

Rt (A REVT—23Y)

WD 2 ODLBEELRNEASIT, 2 — LTy T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM32M:

32-deep by 8-wide Multi Port LUT RAM
Virtex-

6

—-— Xilinx HDL Libraries Guide, version 13.3

RAM32M inst

generic map (
INIT A => X"0000000000000000", -- Initial contents of A port
INIT B => X"0000000000000000", -- Initial contents of B port
INIT C => X"0000000000000000", -- Initial contents of C port
INIT D => X"0000000000000000) -- Initial contents of D port
port map (

)i

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

DIB => DIB, --

DIC => DIC, --

DID => DID, --

WCLK => WCLK,
WE => WE

RAM32M

Read port A 2-bit output
Read port B 2-bit output
Read port C 2-bit output
Read/Write port D 2-bit output

-- Read port A 5-bit address input

-- Read port B 5-bit address input

-- Read port C 5-bit address input

-- Read/Write port D 5-bit address input
RAM 2-bit data write input addressed by ADDRD,
read addressed by ADDRA
RAM 2-bit data write input addressed by ADDRD,
read addressed by ADDRB
RAM 2-bit data write input addressed by ADDRD,
read addressed by ADDRC
RAM 2-bit data write input addressed by ADDRD,
read addressed by ADDRD
-- Write clock input
-- Write enable input

-- End of RAM32M inst instantiation

Virtex-6 4731 7K (HDL F)

UG623 (v13.3) 2011 £ 10 A 26 H
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& XILINXe

Verilog i1t ([ RE2 L T—3Y)

// RAM32M: 32-deep by 8-wide Multi Port LUT RAM
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

RAM32M # (

.INIT A(64"h0000000000000000

.INIT C(64"h0000000000000000

// Initial contents of A

// Initial contents of C

)

.INIT B(64’h0000000000000000), // Initial contents of B
) 4
)

.INIT D(64”h0000000000000000

) RAM32M inst (
.DOA (DOR) ,
.DOB (DOB) ,
.DOC (DOC) ,
.DOD (DOD) ,
.ADDRA (ADDRA) ,
.ADDRB (ADDRB) ,
.ADDRC (ADDRC) ,
.ADDRD (ADDRD) ,
.DIA(DIA),

.DIB(DIB),
.DIC(DIC),
.DID(DID),
.WCLK (WCLK) ,

.WE (WE)
)i

/7
//
/7
//
/7
//
//
//
//
//
//
/7
//
/7
//
/7
//
/7

// Initial contents of D

Read port A 2-bit output

Read port B 2-bit output

Read port C 2-bit output

Readw/rite port D 2-bit output

Read port A 5-bit address input

Read port B 5-bit address input

Read port C 5-bit address input
Readw/rite port D 5-bit address input

RAM 2-bit data write input addressed by ADDRD,

read addressed by ADDRA

RAM 2-bit data write input addressed by ADDRD,

read addressed by ADDRB

RAM 2-bit data write input addressed by ADDRD,

read addressed by ADDRC

RAM 2-bit data write input addressed by ADDRD,

read addressed by ADDRD
Write clock input
Write enable input

// End of RAM32M inst instantiation

EER AR

Virtex—6 FPGA O &kt (= —H% — IARBLIURT —H¥T—h)
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& XILINXs FA4E . FHALY ILAVE

RAM32X1D
J1)25 47 : 32-Deep by 1-Wide Static Dual Port Synchronous RAM

WE | RAM32x1D
D SPO

LK

=

W

[e)

>
o

DPO

> |>
oS

A3
A4
DPRAO |
DPRA1 |
DPRA2 |
DPRA3 |
DPRAA |

|

X9261

ME

_@%“47“‘4/ TLAVNE 32 U—R X 1 EYRDF 27 /L R—k SRAM T, RHEZALBERELHZ TWVET, T34
A, HEAH LT RLU R (DPRA4 ~ DPRAO) LEZAHRTRLUA (A4 ~ A0) DI LT 2 FEFEDO T RL A R—FIRHD
i@“o ZO2FEOT RVA R —NMIFZRIZIERY T, WMAHLTRLRIZES>TH B (DPO) I 13D fE
DIRESI, EZIALT RV AZL > TEZABEITOMEDNEESNET, T4 AFX—7 L (WE) % Low DIE
Ak Z7vvZ (WCLK) OERBIT I, RAM TSI TWAEITE{LLER A, WE 28 High ®4, WCLK 23
Low 75 High [ZU10 DA LEIC, T—Z AT (D) DEN 5 BV D EZALT R ATERSNIZV—RICEXIAE
NFEJT, BEXIALEIELITIHIZ i WCLK 23 Low 735 High (ZHIV D BRINC, BEXIAARLT RV ALET — X AN DOfE%
BESEDINENHVET, WCLK (T 7+ NV TIET 7T 47 High TTR, A" —F =5 LTT7 7747 Low
12T 52ELTEET, WCLK O A1y MIBLESNI- A /3 —&—F. RAM 7oy NIZHZRAENET, INIT &
MaEFEHTHE, 274X 2 — a1 RAM32XID 20k Ca 4, T—F@REKROREEIRLET,

SPO i 77121%, Ad ~ A0 THRESNTAEY B/LOEAH SIS ET, DPO H /712id. DPRA4 ~ DPRAO THES
NIAEY BAOENRHNEZNET, ESIALZLEL, FEAHLTRL A R —rDOT R AT EINET A,

am I R

AN HAh

WE (E—F) WCLK D SPO DPO
0 (FEAHHL) X X data_a data_d
1 (FEAHL) 0 X data_a data_d
1 (FEAHL) 1 X data_a data_d
1 (EFZAH) T D D data_d
1 (FEAHL) ! X data_a data_d
THADANAEE

AVAB =gy Gl

HE i

CORE Generator™ X w4 —F ARy

~7aDYHE—R D)

Virtex—=6 547 351) 5i/4F (HDL )
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& XILINXe

AR R 1%

B BT fi& T4k sRBEA
INIT 16 % 32 By ME T _RTPr RAM D W HE %45 &
VHDL 8281 (/> RAI T —23Y)

WD 2 DODLBFIELR NGRS IE, 2 — LT T4 T4 B S ORNCANO T ET,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM32X1D:

32 x 1 positive edge write, as
dual-port distributed RAM
Virtex-6

—-- Xilinx HDL Libraries Guide,

version 13.3

RAM32X1D_inst RAM32X1D
generic map (

INIT => X"00000000") -- Initial contents
port map (

DPO => DPO, -- Read-only 1l-bit data

SPO => SPO, -- R/W 1-bit data output
A0 => AOQ, -- R/W address[0] input

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

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

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

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

D => D, -- Write 1-bit data inpu
DPRAQO => DPRAO, -- Read-only address[0]

DPRA1 => DPRAl, -- Read-only address[1l]

DPRA2 => DPRA2, -- Read-only address([2]

DPRA3 => DPRA3, -- Read-only address[3]

DPRA4 => DPRA4, -- Read-only address[4]

WCLK => WCLK, -- Write clock input

WE => WE -- Write enable input

)i

-- End of RAM32X1D inst instantiation

ynchronous read

of RAM
output

bit
bit
bit
bit
bit

t
input
input
input
input
input

bit
bit
bit
bit
bit
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& XILINXs EA4E: THAY ILAVE
H =2 ~ S, > -~
Verilog ik (1 RAV I IT—23Y)
// RAM32X1D: 32 x 1 positive edge write, asynchronous read dual-port distributed RAM
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3
RAM32X1D #(
LINIT (327h00000000) // Initial contents of RAM
) RAM32X1D inst (
.DPO (DPO) , // Read-only 1l-bit data output
.SPO (SPO), // Rw/ 1-bit data output
.AO0 (AO), // Rw/ address[0] input bit
.Al (A1), // Rw/ address[l] input bit
A2 (A2), // Rw/ address[2] input bit
.A3(A3), // Rw/ address[3] input bit
.A4 (A4), // Rw/ address[4] input bit
.D(D), // Write 1l-bit data input
.DPRAO (DPRAO), // Read-only address[0] input bit
.DPRA1 (DPRAl), // Read-only address[l] 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
.WCLK (WCLK) , // Write clock input
.WE (WE) // Write enable input
)i
// End of RAM32X1D inst instantiation
= 1t
&¥ HB 1R ¥R
Virtex—6 FPGA D&k} (2 —H — HARBI BT =& —})
Virtex—6 473" A F (HDL )
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& XILINXs

RAM32X1S

J1)2F 47 : 32-Deep by 1-Wide Static Synchronous RAM

RAM32X1S
WE ]

X4943

M=

ZOTHA TUAVME 32 U—FR X 1 B b SRAM T, AIiESIAHZEEZM A TWET, TA48 A3 —7 L (WE)
7 Low D5 A~ 7ay7 (WCLK) OEB TSI, RAM TSI TODIEIZZ /L E8 A, WE 23 High (2
725HE, WCLK 28 Low 735 High I8V bAHEXIC, 7 —X AT) (D) DEN 5 EVvROTRL A (A4 ~ A0) TR
NV —RicEIAENT T, EXIALEZIELATITIE, WCLK 28 Low 235 High (2810 Eb A, BEBEIALTR
LVALT —Z AT OEZZESEDLMLENHVET, WCLK 127 74V TIlE T 2747 High TTR, Ao "—4—%
ERLTT 7747 Low 12T 52EHTEET, WCLK D AN Ry MIBELESNTZA L /N —&—{3, RAM 7 uv 7N

FAIAENET,

ey (0) ICTHASNAEIL, TRV A B THRIES 2 RAM WOALE ITEMSI TWLIE T, INIT BHEERE

AT 5E, a7 4Fal—aJ1C RAM32X1S ¥ L TEF1,

i I 3R

AN o
WE (E—F) WCLK D o

0 (FAHL) X X e
1 B HL) 0 X -2
1 (@A HL) 1 " e
L (FEZAH) ! D 5

1 (FEA L) 1 X s
THALDANABE

A AR T ay -

HERR Hedt

CORE Generator™ 3LV % —R [

~7aDYR—h R
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& XILINXe

AR R 1%

E i B4T [} T4k

59

INIT 16 %K 32 By ME T _RTEr

RAM DR HIiE % +5 &

VHDL 8k (/2 REA T —3Y)

WD 2 DODLBFIELR NGRS IE, 2 — LT T4 T4 B S ORNCANO T ET,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM32X1S: 32 x 1 posedge write distributed (LUT) RAM
-= Virtex-6
-— Xilinx HDL Libraries Guide, version 13.3

RAM32X1S inst : RAM32X1S
generic map (
INIT => X"00000000"™)

port map (
o => 0, -- RAM output
A0 => A0, -- RAM address[0] input
Al => Al, -- RAM address[1l] 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 881k (A RAV T —3Y)

// RBAM32X1S: 32 x 1 posedge write distributed (LUT) RAM
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

RAM32X1S #(
JINIT (327h00000000) // Initial contents of RAM
) RAM32X1S inst (

.0(0), // RAM output

A0 (RO), // RAM address[0] input
.Al (A1), // RAM address[1l] input
A2 (A2), // RAM address[2] input
.A3(A3), // RAM address[3] input
.A4 (R4), // RAM address[4] input
.D(D), // RAM data input

.WCLK (WCLK), // Write clock input
.WE (WE) // Write enable input

)i

// End of RAM32X1S inst instantiation

EER N

Virtex-6 FPGA D&k (2 —HF— HARBLOTF —#L—h)
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EA4E: FTHAU ILAVE & XILINXs

RAM32X1S_1
J1)257 47 : 32-Deep by 1-Wide Static Synchronous RAM with Negative—Edge Clock

RAM32X1S_1 Q

Wk

2
> 2
o|X

> > > >
FLEFE]

X8417

M=

ZOTHA ZUAVME 32 U—K X 1 B b SRAM T, AIiESAHZEELZM A TWET, TA48 A 3x—7 L (WE)
S Low D5 A~ 7av7 (WCLK) OEB TSI, RAM TSI TODIEIEZ L £ A, WE 23 High (2
725HE, WCLK 28 High 735 Low (80D AHEXIZ, 7 —H AT) (D) DEN 5 EvROTRL A (A4 ~ A0) TR
NV —RicESAENE T, EXIALEZIELATITIE, WCLK 28 High 75 Low (ZH10EDAEINIC, BEBEIALT R
LALF =2 AN OEEZRESELVLENRHVET, WCLK IZTF 74 TIET 7547 Low TTN, Ao N—F—%
fERLCT 27747 High\IZT5Z¢HTEET, WCLK O AN Ry MIEESILIZA /3 —4—Z, RAM 7 ey 7N
MARENET,

HAE s (0) I HENAEIZ., TRLVA B THRESNTZ RAM WO EIZEMNEN TWAE T, INIT BIrEd
M4 2L, a7 4Fab—3 902 RAM32X1S 1 29k T&£1,

mIE R

AR H A
WE (E—F) WCLK D 0

0 (FAHL) X X T—5
1 (FEAHL) 0 X Ve d
1 (FEAHL) 1 X T—5
1 (FEZIAH) ! D D

1 (FEAHL) T X T —H
T —4 = A4~ A0 THEINLY—F

FHEALDANF &

AU RAB Ty -
HERR Hedt
CORE Generator™ 3LV % —NR [
~7adYR—h R
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& XILINXs A TIL AV
L+~ s
A AT A2 B 1
B 24T fE TI+ILE FiEA
INIT 16 #E% 32 B ME 0 RAM DRI E % 5 &2
=32 N N
VHDL it (A REAVIT—23Y)
KD 2 DOOLPFELRNG ST, At —L T T4 T4 H S DRIV AHT ET,
Library UNISIM;
use UNISIM.vcomponents.all;
-- RAM32X1S 1: 32 x 1 negedge write distributed (LUT) RAM
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3
RAM32X1S 1 inst : RAM32X1S 1
generic map (
INIT => X"00000000")
port map (
o =>0, -- RAM output
A0 => A0, -- RAM address[0] input
Al => Al, -- RAM address[1l] 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
)i
-- End of RAM32X1S 1 inst instantiation
H =2 . >, > N
Verilog 58k ({2 RAV I T—30)
// RAM32X1S 1: 32 x 1 negedge write distributed (LUT) RAM
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3
RAM32X1S 1 #(
.INIT(32"h00000000) // Initial contents of RAM
)RAM32X1S 1 inst (
.0(0), // RAM output
.AQ (AO0), // RAM address[0] input
LAl (A1), // RAM address[1l] input
.A2 (A2), // RAM address[2] input
A3 (A3), // RAM address[3] input
.A4 (A4), // RAM address[4] input
.D(D), // RBM data input
.WCLK (WCLK), // Write clock input
.WE (WE) // Write enable input
)i
// End of RAM32X1S 1 inst instantiation
= = =4
2 H1F #R
Virtex—6 FPGA O & ¥} (2 —HF— AR BLVT —Z> —h)
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EA4E: FTHAU ILAVE & XILINXs

RAM32X2S
J1)2F 47 : 32-Deep by 2-Wide Static Synchronous RAM

RAM32X2S
WE 00

DO o1

D1
WCLK
A0 |
A1
A2 |
A3 |

A4 |

X4947

M=E

ZOTHA TUAVME 32 U —K X 2 B b SRAM T, [AIESALZEELZHZ TWOET, TA48 A 3—7 /L (WE)
2 Low D5, 748 7ay7 (WCLK) OEBIT I, RAM IS TOAEIZTZE (L EH A, WE 28 High |2
72%&. WCLK 23 Low 2>5 High 1280 HEEIZ, AT (D1 ~ D0) DEA 5 E DT RL A (A4 ~ A0) TEIREH
U —RICESAENE T, EXALEZIELATHICIE, WCLK 23 Low 25 High IZUIWERDDRIIC, BEIALT KL AL
F A AN DEEZZESEDIVLERNHVET, WCLK1ZT 74V N TIXT 7747 High TN, Ao —Z—%FHL
TT 7747 Low ([ZT52EHTEET, WCLK D AN Ry MIBELESN AL/ 3—H—%, RAM 7 ay 7 NI AIA E
NWET, Y (01 ~ 00) ICH IENAfEIL. TRUA B T ESILE RAM NOM B IZHEHS I TOAE T,

INIT_00 3L TN INIT_01 @M% {# L T RAM32X2S O HEA s E TxFE1,

IR

AN H 7
WE (£—F) WCLK D 00 ~ 01
0 (FAHL) X X =y

1 (FEAHL) 0 X S

1 (FEAHL) 1 X Fm

1 (FEZIAH) T D1 ~ D0 D1 ~ DO
1 (FEAHL) ! X =
T —% =A4~ A0 THEINLT—F

THAODANEE

AVAR =g ]

HE 7 i

CORE Generator™ L w4 —F ARy

~7rdOHPR—h F
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& XILINXs EA4E . THAY ILAVE
ERAARELE &

B B2A4T fi& TIAILE sRBA

INIT_00 16 H# 32 B Ml T _CEnr RAM OBk 0 OHIHIE A 15 E
INIT 01 16 4% 32 B ME T _TERm RAM Ot >k 1 OWHEE IR E

VHDL 5838 (/2 RA O T—2 7))

WD 2 SOXNEEL NS, 2 — LT T T4 B S ORI T E 5,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM32X2S: 32 x 2 posedge write distributed (LUT) RAM
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

RAM32X2S inst : RAM32X2S
generic map (

INIT 00 => X"00000000", -- INIT for bit 0 of RAM
INIT 01 => X"00000000") -- INIT for bit 1 of RAM
port map (

o0 => 00, -- RAM datal[0] output

01 => 01, -- RAM data[l] output

A0 => A0, -- RAM address[0] input

Al => Al, -- RAM address[1l] input

A2 => A2, -- RAM address[2] input

A3 => A3, -- RAM address[3] input

A4 => A4, -- RAM address[4] input

DO => DO, -- RAM datal[0] input

D1 => DI, -- RAM datal[l] input

WCLK => WCLK, -- Write clock input

WE => WE -- Write enable input

)i

-- End of RAM32X2S inst instantiation
Verilog 883k (A2 RA T —3Y)

// RAM32X2S: 32 x 2 posedge write distributed (LUT) RAM
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

RAM32X2S # (
.INIT 00(32/h00000000), // INIT for bit 0 of RAM
LINIT 01(327h00000000) // INIT for bit 1 of RAM
) RAM32X2S inst (

.00 (00), // RAM data[0] output
.01 (01), // RAM data[l] output
.AQ (AO0), // RBM address[0] input
LAl (A1), // RAM address[1l] input
A2 (A2), // RBM address[2] input
A3 (A3), // RAM address[3] input
.A4 (A4), // RBM address[4] input
.D0 (DO), // RAM data[0] input
.D1(D1), // RAM data[l] input
.WCLK (WCLK), // Write clock input
.WE (WE) // Write enable input

)

// End of RAM32X2S inst instantiation

Virtex-6 4731 7K (HDL F)
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& XILINXe

RAMG4M
T1)2T 47 : 64-Deep by 4-bit Wide Multi Port Random Access Memory (Select RAM)

DIA
ADDRA(5:0

DIB
ADDRB(5:0,

DIC
ADDRC(5:0

DID

ADDRD(S:%

WE
WCLK

RAM64M

Attributes
INIT_A=0000000000000000
Attributes
INIT_B=0000000000000000
Attributes
INIT_C=0000000000000000

Attributes
INIT_D=0000000000000000

64-Deep by 4-Wide
Multi-Port LUT RAM

DOA

DOB

DOC

DOD

M=

X10953

ZDTWAL ZLAUME, 64 T—K X 4 By D<= /LF R —F RAM T, BIHIEZ AL EIER G H USRER 2 T
WET, ZD RAM (X, 7 /31 AD LUT (SelectRAM™ L4 R [E3LD) ZEHL TA L T YVALRENATZD, 7 By 2 RAM
VY — 2% HLER Ao RAMBAM R — R ME 1 DDAFGAAIAL TIARENET, 4 BV EXALR— 1
DL EYRRAHLOR—F1 o, BLEOFRICAERINLD 1 Evhi LR —F 3 O biEfSHEN THY . RAM
D 4 YR EXALBIOMENE YA H LA ATRETY, DIA, DIB, DIC, 83X DID A2+ _XTCRILTFT —# A
TR+ 58, AL/ EZIABR—F 1 o L LT3 A H LA —R 3 20D 64x1 7V v R R—k AEVIZRVE
T, DID #27FFic#k Liz54a . DOD i3 HE k¥ A, ADDRA. ADDRB. ADDRC #[FU7 KL A2k 1 5
L 64x3 DT FaT )l R—F RAM 12720 E 3. ADDRD % ADDRA, ADDRB. ADDRC IZ#5%5 9 %L, 64x4 D
U R—R RAM IZ72DET, 2O RAM 21T, IENICH AR I 74X a2l —2ar RAhHVET,

AR— kD 5t 5

R—r4% HE £ HeRE

DOA H 1 TR A SZ ADDRA CHEESNSit A H LA —
rOT—HH

DOB H 7 1 7KL A /X2 ADDRB CHeESN Dt H LK —
rDF—HH

DOC H 1 TRLA /X2 ADDRC THREINDHEAH LR —
N2kt £V

DOD H 7 1 TRV A XA ADDRD THRESNDHi A HL/E
XIABR—FDF —ZH A

DIA AT 1 ADDRD THESINDLEZIALT —X AN GiH
H LU H /1% ADDRA T E)

DIB AT 1 ADDRD THRESNDEEIALT —HZ AT (A
HUH /1% ADDRB TH7E)

Virtex-6 4731 7K (HDL F)
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& XILINXs

R—r4£ 7 H B HEE

DIC AT 1 ADDRD THESNLEZIALT —Z N Fir
L 711% ADDRC THE/E)

DID ATJ 1 TRL A /SA ADDRD THEINHEZIAL
T —H2 AT

ADDRA A 6 FAHLTRL R RZ A

ADDRB A7) 6 FAHAHLTRLZ "2 B

ADDRC AH 6 FAHHLTRL A RZ C

ADPDRD A 6 1BV DF =S BEABFE—F, 1 EShOF —4
FHHLR—=FDOTRLA /SZD

WE AT 1 FAh A F—T )V

WCLK AT 1 T4 7ay s G UIEIER )

THAVDANEE

AVAB Ty A

CORE Generator™ BL UV 4 —K A~A]

~7adYR—k ARAf

ZOTV AN, A EEA L LIERITE A H UAREZ I 2 72 RAM 25tk 35281280, —FOA Y — /L CHE
TEE T, RAM O BINa—RHoOZEMIT. Y — IV O~=a27 LEZBRLTIZE, RAMBAM DA R4
vvxm—rat, RAM 77 v ar R RN E T AU ERH DG, 2R — R N FE CEZITAX I
BLiE TN ENSLGAICEITT A2 BEIOLET, RMHAHLEZITI%E X, RAM64AM O /1% FDRSE (2
BRL CT 77 ar O AT %A ESEHZELAHETT A, il O RAM OBFAETIIAETT, A2 3—
B—FZDALR—F v DIy ANGEMT 5L, 7ay O E TRV P TF —2E2 AN TEXET, ZOA>
N — I 7 vy VNI AIAEIL, 70y DNH FNRD Ty YT RAM ~DEEALE EITTEET,

A AL 2= O A ZOaYR— R NI RO IDITERRLET .

WCLK A fj&2wayr vV —2Z(Z, DIA, DIB, DIC, DID A )Z#&#H+ 55 —% v —=2IZ, DOA, DOB, DOC, DOD
H 5% FDCE @ D A1 8 D)7/ 7 AT 4 p— a2k T 50 LA WIS I RSO FEICLET,

Jayy A x—7 0 ¥y (WE) 1L, BYIRTA A3 —T v V) —RZEERRLET,
5wk /SZA ADDRD 15t A H L/ EXALTRL AL, 5 Evh 2XZ2 ADDRA, ADDRB, ADDRC 3 #t & H

L7 RV RICH R T 20 ERHVET,

A7 a T INIT A, INIT B, INIT_.C, INIT D B2 HT5E, KR —rOHHATINEE 64 £k (16 #EED)
THEETEET, RAM O INIT fEI%. ADDRy[z] = INIT y[z] T EEIHET,

7-& 213 . RAM @ ADDRC R —F23 00001 OH34 . INIT_ C[1] fENRF DT R A THE A DEZIAL DI THOILARTD
DOC R—hDFIHIEIZZ20E£3, FEELRWEA T, FIHEIZT T 0 I2/RVET,
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& XILINXs FA4E . FHALY ILAVE

AR R 1%

B T—5E [ T4k 8

INIT_A 16 1% 64 £ ME FT_RTEo A B—hD RAM OFIHEEIEE
INIT B 16 1% 64 £ M T CEnm B 7R—h® RAM OIHE Z 5 E
INIT_C 16 %K 64 £ Ml T T C R—1 RAM DY HIME %15 &
INIT_D 16 HE% 64 ¥ Ma T _RCEn D R—h?D RAM OIHIE A8 E

VHDL 2k (A RE T—2 )
WD 2 DODLBFELR NGRS IE, 2 — LTy T4 T4 B E ORNCAN T ET,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM64M: 64-deep by 4-wide Multi Port LUT RAM
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

RAM64M inst : RAM64M
generic map (

INIT A => X"0000000000000000", -- Initial contents of A port

INIT B => X"0000000000000000", -- Initial contents of B port

INIT C => X"0000000000000000", -- Initial contents of C port

INIT D => X"0000000000000000) —-- Initial contents of D port

port map (

DOA => DOA, -- Read port A 1l-bit output

DOB => DOB, -- Read port B l-bit output

DOC => DOC, -- Read port C 1l-bit output

DOD => DOD, -- Read/Write port D 1l-bit output

ADDRA => ADDRA, -- Read port A 6-bit address input

ADDRB => ADDRB, -- Read port B 6-bit address input

ADDRC => ADDRC, -- Read port C 6-bit address input

ADDRD => ADDRD, -- Read/Write port D 6-bit address input

DIA => DIA, -- RAM 1l-bit data write input addressed by ADDRD,
-- read addressed by ADDRA

DIB => DIB, -- RAM 1l-bit data write input addressed by ADDRD,
-- read addressed by ADDRB

DIC => DIC, -- RAM 1l-bit data write input addressed by ADDRD,
-- read addressed by ADDRC

DID => DID, -- RAM 1l-bit data write input addressed by ADDRD,
-- read addressed by ADDRD

WCLK => WCLK, -- Write clock input

WE => WE -- Write enable input

)i
-- End of RAM64M inst instantiation

Verilog B2k (A2 RA T —3Y)

// RAM64M: 64-deep by 4-wide Multi Port LUT RAM
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

RAM64M # (
.INIT A(64’7h0000000000000000
.INIT B(64’7h0000000000000000
.INIT C(64"h0000000000000000
.INIT D(64"h0000000000000000
) RAM64M inst (

, // Initial contents of A Port
, // Initial contents of B Port
, // Initial contents of C Port

// Initial contents of D Port

.DOA (DOA) , // Read port A 1l-bit output
.DOB (DOB) , // Read port B 1l-bit output
.DOC (DOC) , // Read port C 1-bit output
.DOD (DOD) , // Readw/rite port D 1-bit output

Virtex—=6 547 351) 5i/4F (HDL )
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& XILINXe

.DIA(DIA),
.DIB(DIB),
.DIC(DIC),
.DID(DID),

.ADDRA (ADDRA

.ADDRB (ADDRB

.ADDRC (ADDRC

.ADDRD (ADDRD

LWE (WE) ,

.WCLK (WCLK)
)

) 4
) ’
) 4
) ’

//
/7
//
/7
//
/7
//
/7
//
//
//
/7
//
//

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

EE3 R

Virtex-6 FPGA D& ¥} (22— — TAFBLIOT =& —1)
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& XILINXs FA4E . FHALY ILAVE

RAM64X1D
J1)25 47 : 64-Deep by 1-Wide Dual Port Static Synchronous RAM

WE | RAMB4x1D
D E)

WCLK

|3

DPO
A1l
A2

|

[5]%]3
o h|lw

DP!
DP
DP
DPRA3
DPRA4

DPREE:

X
>
o

X
>
.

X
>
N

X9263

M=

ZOTFTHAL ZLACMNE 64 U —R X 1 EvbDOT 27 /b AR—h SRAM T, R FHZIALBEELHZ TOEST, T
AR, A LT R A (DPRAS ~ DPRAO) EEXIALT R A (A5 ~ A0) DML LT 2 FE DT R A R—bFMN
HVET, ZO2FEHEOT RV A R—MIZERIZIERYI T, FHAHLTRLRAIZE>THIE Y (DPO) IZH 1S
LEDBFEESIL, BEBEIALT RLAZE S TEZIARZITOMEP B ESNET, FAh A X—T7 /L (WE) 28 Low D
AL T7A4h ey (WCLK) OEBIT A SIL, RAM TSI TOAEITE(LLER A,

WE 73 High (2725 &, WCLK 28 Low 2>5 High [ZHIV B DB EXIZ, T —H% A J) D) DfEN 6 EvhDOEZIALTRL

A (A0 ~ AB) TEINENZT—RIZEZIAENET, %@A%Ebﬁﬁ L. WCLK 7% Low /5 High (280 &b
BENZ, BEBEIARTRLALT =X AN OEEZLZESEEILERHVET, WCLK IZT 74V N TILT 77 47 High T
?‘z’n%//\»ﬁ EHEALTCT 7747 Low 12T 5280 TEET, WCLK DA )Ry MIEE SNz A L /N —H —
1X. RAM 7 a7 WITHL A ENF T,

SPO H{JJ1Zi%, A5 ~ A0 THREXINT=ATY EADMEMNH S ET, DPO H J11Zid, DPRA5 ~ DPRAO THE
XNTFAEY BAOEPEDENET,

AE . FEXALMLBIZ, BEAHLTRVA R —FOT RV RAIZITREINET A,

i I R

AN HAh

WE (E—F) WCLK D SPO DPO

0 (FEAHHL) X X data_a data_d

1 (FEAHL) 0 X data_a data_d

1 (FEAHL) 1 X data_a data_d

1 (FEZIAZ) 7 D D data_d
1 FEAHL) ! X data_a data_d

dataa = A5 ~ A0 THRESN/=UV—K

data_d = DPRA5 ~ DPRA0 T ESIN-U—F

Virtex—=6 547 351) 5i/4F (HDL )
UG623 (v13.3) 2011 £ 10 A 26 H http://japan.xilinx.com 321




& XILINXe

THAVDANFE

AARR S T—ay 0l
£ i1

CORE Generator™ BX U 4% —K NG

~7udHR—h ]

AR R 1%

B F—A% & TI+ILE ERER
INIT 16 % 64 v Mi T RTPu RAM D) i % $5 &

VHDL 2k (/1 RA T —23Y)

WD 2 ODOLBFELARNVE ST, 2 — LT T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

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

-= Virtex-6

—-— Xilinx HDL Libraries Guide, version 13.3

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 => AOQ, -— R/W address[0] input bit

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

322 http://japan.xilinx.com
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& XILINXe EA4E: THAY ILAVE
H =2 ~ S, > -~
Verilog 588 (A2 RA L T —3Y)
// RAM64X1D: 64 x 1 positive edge write, asynchronous read dual-port distributed RAM
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3
RAM64X1D # (
.INIT (647h0000000000000000) // Initial contents of RAM
) RAM64X1D inst (
.DPO (DPO) , // Read-only 1l-bit data output
.SPO (SPO), // Rw/ 1-bit data output
.AO0 (AO), // Rw/ address[0] input bit
.Al (A1), // Rw/ address[l] input bit
A2 (A2), // Rw/ address[2] input bit
.A3(A3), // Rw/ address[3] input bit
.A4 (A4), // Rw/ address[4] input bit
.A5 (A5), // Rw/ address[5] input bit
.D(D), // Write 1-bit data input
.DPRAO (DPRAO), // Read-only address[0] input bit
.DPRA1 (DPRA1l), // Read-only address[l] 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
.DPRAS5 (DPRA5), // Read-only address[5] input bit
.WCLK (WCLK) , // Write clock input
.WE (WE) // Write enable input
)i
// End of RAM64X1D inst instantiation
= ==
= [
:ﬁﬁﬁﬁ]lﬁigﬁ
Virtex-6 FPGA D&k} (2a—H — HTARBLORT —#L —h)
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EA4E: FTHAU ILAVE & XILINXs

RAM64X1S
12547 : 64-Deep by 1-Wide Static Synchronous RAM

= | RAM64x1S

o[3

0]

3
o}
ey

p3
o

525 [%]*
[S, 00 PN (VIR | ST Y

X9265

ME

ZOTHAY T ANT 64 T—R X 1 Ewvh® SRAM T, R EZALEIELZHZ TCHOET, FA48 A 32—7 /1 (WE)
2 Low DA, T4k 7y 7 (WCLK) OBEBITELI N, RAM TSN T A EIZE{LL FH A, WE 23 High (2
725&, WCLK 23 Low 75 High ([ZHIW DL L&, T —% A J1 (D) DD 6 B RO T RLA (A5 ~ A0) TEIRZL
72U —RICEXAENFE T, WCLKIXT 74V TIET 7747 High TN, Ao N_X—Z—%fHLTT 7747 Low
T 528 TEET, WCLK O AN Ry MIEESNTZA L /N =% — T, RAM 7 ey NITHAAENET,

HAE > (0) ICH FIESNAEIZ. TRV A B THRES L2 RAM WO EIZHEANS L TODIE T,
INIT BHEAFERATIE. 274X 2 —2arBICZoo L AL NS cXxFE T,

mER
T—FEREROFmHEFITRLET,
AN H A
WE (E—F) WCLK D 0
0 (FAHL) X X =y
1 (FEA L) 0 X Y
1 (FEAHL) 1 X e
1 (FZAT) T D D
1 (A HL) ! X =
F—4 = A5 ~ A0 THHESNZY—F
THADANEE
AVAR =gy aJ
il 12
CORE Generator™ B L7 4 —K K]
< 7aDYR—k ]
FERATRET R
B T—5E fiE TIHILE FiBA
INIT 16 5 64 £ ME TTER RAM o ) ) {8 % 45 &

Virtex-6 547 31) 4K (HDL A)
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v
& XILINXs EA4E . THAY ILAVE
=2 ~ >, > -~
VHDL ifib (f 2 RAVL T —3Y)
WD 2 ODXNFAELZNWG G X, a8 — LT T4 T B S ORI AT 9,
Library UNISIM;
use UNISIM.vcomponents.all;
-- RAM64X1S: 64 x 1 positive edge write, asynchronous read single-port distributed RAM
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3
RAM64XIS_inst : RAM64X1S
generic map (
INIT => X"0000000000000000™)
port map (
o =>0, -- 1-bit data output
A0 => A0, -- Address[0] input bit
Al => Al, -- Address[1l] input bit
A2 => A2, -- Address[2] input bit
A3 => A3, -- Address[3] input bit
A4 => A4, -- Address[4] input bit
A5 => A5, -- Address[5] input bit
D => D, -- 1-bit data input
WCLK => WCLK, -- Write clock input
WE => WE -- Write enable input
)i
-- End of RAM64X1S inst instantiation
H =2 - S, > .
Verilog 58k (A RE2 T —3Y)
// RBAM64X1S: 64 x 1 positive edge write, asynchronous read single-port distributed RAM
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3
RAM64X1S #(
.INIT (64'h0000000000000000) // Initial contents of RAM
) RAM64X1S inst (
.0(0), // 1-bit data output
.AQ0 (AO0), // Address[0] input bit
LAl (A1), // Address[1l] input bit
A2 (A2), // Address[2] input bit
A3 (A3), // Address[3] input bit
.A4 (A4), // Address[4] input bit
A5 (A5), // Address[5] input bit
.D(D), // 1l-bit data input
.WCLK (WCLK), // Write clock input
.WE (WE) // Write enable input
)
// End of RAM64X1S inst instantiation
= |=E
n*%ﬂ rﬁ #&
Virtex-6 FPGA D& Et (22— — HARBLOT —F—h)
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EA4E: FTHAU ILAVE & XILINXs

RAM64X1S_1
J1)257 47 : 64-Deep by 1-Wide Static Synchronous RAM with Negative—Edge Clock

3
m

— {RAM64x1S_1

\ o

]

8
—
X

|3][53]=[24

X9266

M=

ZOTHA TUAVRME 64 U—K X 1 B b SRAM T, AIiESAHZEEZM A TWET, 748 A 3—7 L (WE)
2 Low D5 A~ 7ay7 (WCLK) OEB TSI, RAM TSI CTODIEIEZE{EL £ A, WE 23 High (2
725H&, WCLK 28 High 735 Low (8 DAHEXIZ, 7 —X AT) (D) DEN 6 EvRDOTRL A (A5 ~ A0) TR
NV —RiIcESAENT T, EXIALEZIELATITIE, WCLK 28 High 75 Low (2810 EbAEINIC, BEBEIALT R
LVALT —H NN OMEE L ESEDLVENHYET, WCLK (T 74/ TIXT 7T 47 Low TN, AL N—F—%
ERLCT 27747 High \IZT5Z¢HTEET, WCLK O AN Ry MIEESILIZA /3 —4—Z, RAM 7 ey 7N
MARENET,

HAE L (0O) ICH 1ENAEIE, TRV A BV THREE U7 RAM WO EIZHEANS L TOAIE T,
INIT BHEEFERATAHE, ar 74Xz —ar PO L AL RN X E 3,

IR

AN HAh
WE (E—F) WCLK D o]

0 (FEAHL) X X =
1 (FEAHL) 0 X T—H
1 GFEAmL) 1 X =k
1 (FEEIAH) ! D D

1 (BEAHIL) ) X =y
T —H& = A5 ~ A0 CHREINYV—F

FHEALDANF %

Y R o
7 HELE

CORE Generator™ BX U7 4% —K NG

~7adHR—h NETE
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& XILINXe

AR R 1%

JE i T—5E B

T4k

2t B

INIT 16 %L

64 ' ME

E R NG =

RAM D% $5 &

VHDL 83k (/2 RA T —2 7))

WD 2 SOOI NFIELNES L., at— L Ty T4 T4 B E ORIV T T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAM64X1S 1: 64 x 1 negative edge write,

-= Virtex-6

—-— Xilinx HDL Libraries Guide,

RAM64X1S 1 inst : RAM64X1S 1

generic map (

INIT => X"0000000000000000™)

port map (
o => o0, -
A0 => A0, -
Al => Al, -
A2 => A2, -
A3 => A3, -
A4 => A4, -
A5 => A5, -
D => D, -
WCLK => WCLK, -
WE => WE -

)i

1-bit data outpu
Address[0] input
Address[1l] input
Address[2] input
Address[3] input
Address[4] input
Address[5] input
1-bit data input
Write clock inpu
Write enable inp

version 13.3

t
bit
bit
bit
bit
bit
bit

t
ut

-- End of RAM64X1S 1 inst instantiation

Verilog 81k (A2 RAV T —3Y)

// RAM64X1S 1: 64 x

1 negative edge write,

// Virtex-6

// Xilinx HDL Libraries Guide,

RAM64X1S 1 #(

LINIT (64’h0000000000000000)

) RAM64X1S 1 inst (
.0(0), //
.A0 (R0), //
LAl (A1), //
.A2 (A2), //
.A3(A3), //
.A4 (A4), //
.A5(A5), //
.D(D), //
.WCLK (WCLK), //
.WE (WE) //

)

1-bit data output

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

Write clock input

version 13.3

bit
bit
bit
bit
bit
bit

Write enable input

// End of RAM64X1S_1 inst instantiation

M IEEHR

// Initial contents of RAM

Virtex-6 FPGA D&} (2 —%— HIARBLI VT =% —h)

asynchronous read single-port distributed RAM

asynchronous read single-port distributed RAM
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EA4E: FTHAU ILAVE & XILINXs

RAMB18E1
71)2F 47 : 18K-bit Configurable Synchronous Block RAM

RAMB18E1

ADDRARDADDR(13:0) DOADO(15:0)h
ADDRBWRADDR(13:0)
DIADI(15:0)
DIBDI(15:0)
DIPADIP(1:0)
DIPBDIP(1:0)
DOBDO(15:0)
WEA(1:0)
WEBWE(3:0)
——]cLKkARDCLK
——JcLKBWRCLK
—— ENARDEN
——ENBWREN DOPADOP(1:0) jmmmmm
——|REGCEAREGCE
——REGCEB
——]RSTRAMARSTRAM
——]RSTRAMB

—RSTREGARSTREG

DOPBDOP(1:0)
—|RSTREGB |

X11175

M=

Virtex®-6 7 /A AZ13 7 a7 RAM 230l & £40, FIFO, H#=F—FT1E RAM, F7213ILH RAM/ROM (36 kb £
721X 18 kb) L Tary 7 4Fal—i g TEET, ZNHDO T ay 7 RAM IZi1E, REDOF LV F v F—ZEEHID
FHITHMNTEET, ZOT VAL LAV T5HE, 18kb 2 74 F 2l — g Ty RAM IZT 7 BAT
XFT, ZOTLAVMNE, I EYR X IBK U—F~ 18 B X 1029 V—RDFELRT a7 /)L R—F RAM &L T2 74
Fal —iarTEET, F2. 36 EVME X512V —=RDOY 7V 5T2T7 )V iR—h RAM IZay 74X a2l —a15
ZEHTEFET, aV AR =R MR END 7oy 72 FML T, SiAH L EEE AL ERFICE TSN E T,
72770, A LR — R EXALR —MIFZRITHMTLTEY, BEWIHRB T, RUAEY 7LAICT7 78 ALE
T JAWT —HETar 74X al—ar 358 NAMARX—T NVOEZALNAREIZRY AT varofi vy
2B ZAd LT RAM @ clock—to—out A L& MG TEET,

R—bDEREA

R—r4£ AF B HHE
ADDRARDADDR[13:0] AT 14 A=K A TRVAATINRRA/GEHRH LT R AN TR A
ADDRBWRADDR[13:0] AT 14 A=k B TRVAATINRA/EZARZLT RUANT SR

Virtex-6 547 31) 4K (HDL A)
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R—h4%

H

i He

CLKARDCLK

AT

R—FAZuvI NS /A Lray s AT

CLKBWRCLK

A

AR—FBIavyI AT/ EXAHIav T AT

DIADI[15:0]

AJ)

16

H—h A F—% ANF)/SZ/WRADDR T7 KL AR ESNDHT —HF A F)
/32, RAMMODE=SDP 5%, DIADI O ## #Li 13 DI[15:0] T,

DIBDI[15:0]

AT

16

R—KB 7 =% AJ)/SZ/WRADDR TT RLAFRESNDT —F A )
/3R, RAMMODE=SDP 0¥, DIBDI OB i1 DI[31:16] T,

DIPADIP[1:0]

A

R—hr A RUT ¢ F—& AN SN A/WRADDR T7 L AFEESNS
F—% RUF 4 AN S13 2, RAMMODE=SDP D4 . DIPADIP @
ZHEREIE DIP[1:0] T,

DIPBDIP[1:0]

AT

R—k B RUF 4 F—& A J)/SZ/WRADDR TT RL A EEENSD
F—& RUF ¢ A F)/NA, RAM_MODE=SDP &4 . DIPBDIP &
FHPRE X DIP3:2] T,

DOADOI15:0]

i

16

R—F A F—#H /1732 /RDADDR TT7 RL AIEESNDLT —Z H
718 Z, RAM_MODE=SDP ®#;4 . DOADO DinB# % DO[15:0]
T7,

DOBDO[15:0]

i

16

AR—FB F—#H}J/SA/RDADDR TTRL AR ESNDT —ZH /)
XA, RAM_MODE=SDP M4, DOBDO DO % DO[31:16]
<7,

DOPADOP[1:0]

7

R—h A RUT 4 T —H )N A/RDADDR TT7 RLAFREIND /R
F4 F—2 M) N 2, RAMMODE=SDP M4 . DOPADOP M
P E X DOP[1:0] T,

DOPBDOP[1:0]

)

R—b B UF 1 F—ZH J)/32/RDADDR T7 RLREFEESN D1
T4 F—4 i )/3 2, RAMMODE=SDP 0 &, DOPBDOP D
HfE %X DOP[3:2] T,

ENARDEN

A

R—hF ARAM A R —7 )L /U—K £ 3 —T )b

ENBWREN

AT

A—kBRAM A% —7V/FAF A2 —T )L

REGCEAREGCE

AJ)

R—hAHAVIRY vy AF—T VAT /WAL RS rayy
43— )V A1 (DOREG=1 OEE DA %))

REGCEB

AT

R—=rB HAHVIRZ vy £ x—7 0 (DOREG=1 BLW
RAM_MODE=TDP D34 DI %)

RSTRAMARSTRAM

A

[R5 —# v F % SRVALA THREESN-EICEy N VB h
L¥% ., RSTRAMARSTRAM (. DO_REG=0 %£7-1% 1 D&% BRAM
T NT7yF YN VY LET, DOREG=1 DEFEIT,
RSTRAMARSTRAM TUt® Y ENDLIHNERT —X TFvF /—R&
BRAM ® DO HADRNZ 1 A7V DL AT NHVET, =
DfE 5%, RAMMMODE=TDP D& 13AR —F A @ RSTRAMA
RAM_MODE=SDP M4 1% RSTRAM T,

RSTRAMB

A

[ —% FvF % SRVAL B THRESNZEICEY N VYR ET,
RSTRAMB (%, DO_REG=0 F£7=1Z 1 ®¢& BRAM 5 —4H Ty F %
Ty h/UtyhLET, DOREG=1 DA, RSTRAMB TUtEv RS
HNET —4% FvF /—KE BRAM @ DO i ORIC 1 42710
LAT o MHYET, RAMMODE=SDP oA I3 st A,

RSTREGARSTREG

A

R IV A& % SRVAL A THRESNT-fEICEY N Uy L E
4, RSTREGARSTREG IZ. DOREG=1 L& HL 24 %
/Uty LUE9, RSTREG_PRIORITY A . ZD1E B OE S N
REGCEAREGCE 0L E WM EIMERELE T, ZOEFIE,
RAM_MODE=TDP @& 13—k A @ RSTREGA., RAM_MODE=SDP
DA RSTREG T,
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R—r4£ AME B K HE
RSTREGB AH 1 R JJv A% % SRVAL B THRESNZEICEY N Uy L ET,
RSTREGB %, DO_REG=1 D &&H SV T2 %2y N VY LET,
RSTREG _PRIORITY B (%, Z D5 5 OS5 /3 REGCEB XVE &
MEINERELET, RAMMODE=SDP O#& 13 ASEH A,
WEA[1:0] AT 2 R—F A DNXAMETA A F—T /L, RAMMODE=SDP O34 134
HAESNERA, RARDR—NMED WEA v 7120 TlTa—
P— HAREZRLTLEEN,
WEBWE[3:0] AT] 4 R—=FB ONSAMETAS AF—TIV/TA AF—T )V, BinD
AR—HNED WEBWE =v o 71250 Clia—%F — HARE SR
LTLEEN,
THAUDANFE
A VARR L  T—g il
i 0t
CORE Generator™ X N7 4 —F i)
< 7aDYR—k A
ERAA R E M
B T—45E | {& TIAIE £ BA
COLLISION CHECK el “ALL”. “GENERATE_ | “ALL” AEYDBANRAELEEEDI I
X_ONLY”, “"NONE” ., s e
AWARNING_ONLY” L—yarOEfEERELET,
"ALL” ¢ B Xy — U &
. BLET A B L OATY O
BARE X) 1220 ET,
"WARNING_ONLY” : #4 2ot—
ToOHRNHE S, BEETIHS
BLOARVOMITZOFEHREFS
nEJ,
“GENERATE_X_ONLY” : %45 Xy
Ui hEn T, BEETLH
NBIOCAERVOMHENARE X) 1272
DE9,
“NONE” : #& R0 — 1 1 X
N7 EETLHHNBIUAETID
EIXZFoEERFINET,
AE: TALL” DIAAOMEIZERETDHE, v
Ral—arficTF A ORER
CERLRDTID, ZOEEETFTD
BAITEENLIETY,
DOA_REG R 0.1 0 flize 1 1I245L. RAM O LR
BEWAX—T N2 RAM 2B D
clock—to—out ZA A EMESNET, 72
FL.rH L ATy oray s A
TIHIMLET, flix 01275&, 1
Iy ATV TCHEAH UM A RE TS
Virtex-6 54731 A4 F (HDL A)
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& T4k

A BA

M. clock—to—out ZA LN ELRDFET,
TDP E—RTHR—K A |2, SDP TIXF
AL 18 Bk (NUT ¢ B hEETe) IC
WHINET,

DOB_REG R

iz 1 1295&, RAM OH LY =2
BINAFZ—T 2720 RAM 72 B0
clock—to—out ZA LADFEHMESNET, 7=
7ZL. BiaLv AT orayy S A
ITEEIMUET, EE 012581
rayy AN Tt LN A HETT
M. clock-to—out ZA LNELRVET,
TDP € —RClxA—hk B {2, SDP E—F
T EME YN N7y BEviEET) 12
SN ET,

INIT_A 16 %%

18 £ M +RTEE

74X a2l —arkOR—rA O
ToOYMEEEELET, TDP E—K
THR—F AT, SDP TIE AL 18 Bk
(NUT gy BEvhEET) ICHEHINET,

INIT_B 16 %K

18 &' M F TR

LT 4F 2L —Tal B OFE—k B OH
FTOMWEEREELE T, TDP THR—
kB {2, SDP TlE@mWIIHIDE vk (XU
T EvhEET) IC#EHAINET,

INIT_FILE ST

TrANVDLREIESAT | 72l

RAM O HIHINEZTLRT D77 AL D
AATEEELET,

INIT_00 ~ INIT_3F 16 1% TA_TEE ~ T TR 16kb DT —# AEY TLA DY E%
+T_T1 BE
INITP_00 ~ INITP.07 16 % TA_TEr ~ T RTPo 2kb DRV T4 AEY T LA DY HIME A
T 1 BE
RAM_MODE CFE “TDP”. “SDP” “TDP” TN Fa T B—h ("SDP”) £7-
1B T 2T L R—k ("TDP”) &%
WRLET,
RDADDR_COLLISION_ | <r=r%i "DELAYED WRITE”, | “DELAYED_ “PERFORMANCE” |23 BT 5L,
HWCONFIG “PERFORMANCE” WRITE”

READ_FIRST E—RTh Iy /X
Tx—~rA (B B kLLE
j—O

RAM D& 7 OR—FTRHRL

sy 7B EHLTCHEAIC
"PERFORMANCE” |23 ET5&.
TRURZRNE ST 5A OB A A
NN ET,

“DELAYED WRITE” & —R Tl

WA R AT RAM %ﬁﬁﬁ
TEET,

ES v Var TR —hS T
WODT, BS TNAAREZ— Rk
T 25841 "DELAYED_WRITE” |2
‘””ﬂﬂ“éz ERBHVET,
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B

& T4k

At BA

READ_WIDTH_A

ML
a3

0.1.2,4,9,18,36, |0
72

A=k A OFHHLHLOT —XEEFEE
LET T EvbaEie), "—hKA
ZEALRWEAIL, N—MEZ 0 129
DYUERHVET, RN—haHT 5
AT, BERFR—MEIZETEL TS
W, SDP OFAIE, T 1 EvhEE
LeFt A HLIE T,

READ_WIDTH_B

0.1.2,4.9,18 0

R—F B OFEAHLDOT —FIEEIEE
LET T4 EvhagEie), N—FB
PEALRWEAIT. A—MEZ 0129
DMENHVET, N— e H T2
Al BEARAR—-MEIZREL TES
W, SDP Tl HanER A,

RSTREG_PRIORITY_A

P2l

"RSTREG”, "RSTREG”

"REGCE”

RSTREG %721 REGCE DL ¥ A {4
NEAZZBIRL £9, TDP B —R iR —
MAIZ, SDP E—RTCiX Mz 18 E'wh

NUT o EvhEET) ICEHSNET,

RSTREG_PRIORITY_B

Pl

"RSTREG”, "RSTREG”

“"REGCE”

RSTREG %7213 REGCE DL ¥ A& B4
NEE 23R L £5, TDP & —R TR —
;B IZ, SDP = —RTiX EAZE Yk (%Y
T4 v heET) ICEHSNET,

SRVAL_A

16 #E%

18 By M TTER

RV ¥ Mg 5 (RSTREG) 37 ¥ —h
Shizt&D RAM O 1fEEEELE
¥, TDP =—RFRTHR—FA |Z,SDP T
XL 18 B b T B EETe)
s ET,

SRVAL_B

16 %K

18 &' ME TARTER

RV > ME 5 (RSTREG) A7 ¥ —h
EN7-LE® RAM O N fEiafsELE
4, TDP THKR—hk B {2, SDP TILE W
FHDE vk (RUT 4 EvbhEgTe) 1T
AN ET,

WRITEMODE

P2l

"WRITE_FIRST” , "WRITE_FIRST”
"READ _FIRST”,

“NO_CHANGE”

BIRABNETSNDEEDOR—FOHE)
TEEfaEL£7,

"WRITE_FIRST” : EZAENT-fi
BH IR =N HENET,

“"READ _FIRST” : EHXAARHIIZED
AEY Bl — g TS LT
TR DR =M hERET,

“NO_CHANGE” : H 37K —h o DL
DOENREFSNE T,

WRITE_ WIDTH_A

B

0.1.2,4.,9.,18 0

R—hF A ~ODEXALOT —HIigEfE
FLET T4 EvhaEte), R—Fh
EREHALRWNGAIL, 0 ICRETOINE
BHVET, TSN OEAIL, w72
T — IR E LTI &, SDP £ —
RSN ERE A,

WRITE_WIDTH_B

B

0.1.2,4,9,18,36, |0
72

R—h B ~DEBXALDOT — g%
TELET T4 EvhaEgie), N—
Ml HLZ2WIGAIT, 0 ICERET D
ERHVET, TN OEEIT,

BT —HIBIZER E L TLIEE W, SDP
EF—RTiH, T EviezgirEs

IAFBINE T,
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VHDL 2t (A REV T—2 )
WD 2 ODOXBPIFELRWIESIT, a8 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAMB18El: 18K-bit Configurable Synchronous Block RAM
-- Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

RAMBl8El_inst : RAMB18E1
generic map (
-- Colision check: Values ("ALL", "WARNING_ONLY", "GENERZ—\TE_X_ONLY" or "NONE")
SIM COLLISION CHECK => "ALL",
-- DOA REG, DOB_REG: Optional output register (0 or 1)
DOA _REG => 0,
DOB_REG => 0,
-- INITP 00 to INITP 07: Initial contents of parity memory array

INITP_00 => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP 01 => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP_02 => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP 03 => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP 04 => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP 05 => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP_06 => X"0000000000000000000000000000000000000000000000000000000000000000™
INITP 07 => X"0000000000000000000000000000000000000000000000000000000000000000™

-- INIT 00 to INIT 3F: Initial contents of data memory array

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"
INIT_29 => X"0000000000000000000000000000000000000000000000000000000000000000"
INIT_2A => X"0000000000000000000000000000000000000000000000000000000000000000"

’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’
’

’
’
’
’
’
’
’
’
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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 A, INIT B: Initial values on output ports

INIT A => X"00000",

INIT B => X"00000",

INIT FILE => "NONE", -- RAM init file
RAM MODE => "TDP", -- "SDP" or "TDP"
RDADDR_COLLISION_ HWCONFIG => "DELAYED WRITE", -- "PERFORMANCE" or

-— "DELAYED WRITE"
-- READ_WIDTH_A/B, WRITE_WIDTH_A/B: Read/write width per port
READ WIDTH A => 0, --
READ WIDTH B => 0, --
WRITE WIDTH A => 0, --
WRITE WIDTH B => 0, -
-- RSTREG_PRIORITY A, RSTREG PRIORITY B: Reset or enable priority ("RSTREG" or "REGCE")
RSTREG_PRIORITY A => "RSTREG",
RSTREG PRIORITY B => "RSTREG",
-- SRVAL_A, SRVAL B: Set/reset value for output
SRVAL A => X"00000",
SRVAL_B => X"00000",
-- WriteMode: Value on output upon a write ("WRITE FIRST", "READ FIRST", or "NO_ CHANGE")
WRITE MODE_A => "WRITE_FIRST",
WRITE MODE B => "WRITE FIRST"

)

port map (
-- Port A Data: 16-bit (each) output: Port A data
DOADO => DOADO, -- 16-bit output: A port data/LSB data output
DOPADOP => DOPADOP, -- 2-bit output: A port parity/LSB parity output
-- Port B Data: 16-bit (each) output: Port B data
DOBDO => DOBRDO, -- 16-bit output: B port data/MSB data output
DOPBDOP => DOPBDOP, -- 2-bit output: B port parity/MSB parity output

-- Port A Address/Control Signals: 14-bit (each) input: Port A address and control signals (read port
-- when RAM_MODE:"SDP")

ADDRARDADDR => ADDRARDADDR, -- 14-bit input: A port address/Read address input

CLKARDCLK => CLKARDCLK, -- 1-bit input: A port clock/Read clock input

ENARDEN => ENARDEN, -- 1-bit input: A port enable/Read enable input

REGCEAREGCE => REGCEAREGCE, -- 1-bit input: A port register enable/Register enable input
RSTRAMARSTRAM => RSTRAMARSTRAM, -- 1l-bit input: A port set/reset input

RSTREGARSTREG => RSTREGARSTREG, -- 1l-bit input: A port register set/reset input

WEA => WEA, -- 2-bit input: A port write enable input

-- Port A Data: 16-bit (each) input: Port A data

DIADI => DIADI, -- 16-bit input: A port data/LSB data input

DIPADIP => DIPADIP, -- 2-bit input: A port parity/LSB parity input

-- Port B Address/Control Signals: 14-bit (each) input: Port B address and control signals (write port
-—- when RAM MODE="SDP")

ADDRBWRADDR => ADDRBWRADDR, -- 1l4-bit input: B port address/Write address input
CLKBWRCLK => CLKBWRCLK, -- 1-bit input: B port clock/Write clock input

ENBWREN => ENBWREN, -- 1-bit input: B port enable/Write enable input
REGCEB => REGCEB, -- 1-bit input: B port register enable input

RSTRAMB => RSTRAMB, -- 1-bit input: B port set/reset input

RSTREGB => RSTREGB, -- 1-bit input: B port register set/reset input

WEBWE => WEBWE, -- 4-bit input: B port write enable/Write enable input
-- Port B Data: 16-bit (each) input: Port B data

DIBDI => DIBDI, -- 16-bit input: B port data/MSB data input

Virtex-6 547 31) 4K (HDL A)
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DIPBDIP => DIPBDIP -- 2-bit input: B port parity/MSB parity input
)i

-- End of RAMB18El inst instantiation
Verilog FLik ({2 RFL T T—23Y)

// RAMB18El: 18K-bit Configurable Synchronous Block RAM
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

RAMB18E1l # (

// Colision check: Values ("ALL", "WARNING ONLY", "GENERATE X ONLY" or "NONE")
.SIM COLLISION_ CHECK("ALL"),

// DOA_REG, DOB REG: Optional output register (0 or 1)

.DOA_REG (0),

.DOB_REG (0),

// INITP_ 00 to INITP 07: Initial contents of parity memory array

JINITP 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 contents of data memory array

.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 OB (256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 0C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 0D(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT OE(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT OF(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 10(256’h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 11(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 12(256’h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 13(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 14(256'h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 15(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 16(256’h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 17(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 18(256’h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 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),
JINIT 2A(256"h0000000000000000000000000000000000000000000000000000000000000000
.INIT 2B(256'h0000000000000000000000000000000000000000000000000000000000000000

’
’
’

’
’
’

)l
)7
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.INIT 2C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 2D(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 2E(256’h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 2F(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 30(256’h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 31(256"h0000000000000000000000000000000000000000000000000000000000000000)
LINIT 32(256’h0000000000000000000000000000000000000000000000000000000000000000)
.INIT 33(256"h0000000000000000000000000000000000000000000000000000000000000000)
.INIT 34(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 35(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 36(256h0000000000000000000000000000000000000000000000000000000000000000),
.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_A, INIT B: Initial values on output ports
.INIT A (187h00000),
LINIT B (187h00000),
.INIT FILE("NONE"), // RAM init file
.RAM MODE ("TDP"), // "SDP" or "TDP"
.RDADDR_COLLISION HWCONFIG ("DELAYED WRITE"), // "PERFORMANCE" or
B B B // "DELAYED WRITE"

’
’
’

// READ WIDTH A/B, WRITE WIDTH A/B: Read/write width per port

.READ WIDTH A(0), // 0,1,2,4,9,18,36

.READ WIDTH B(0), // 0,1,2,4,9,18

.WRITE WIDTH A(O), // 0,1,2,4,9,18

.WRITE WIDTH B(O0), // 0,1,2,4,9,18,36
)

// RSTREG_PRIORITY A, RSTREG_PRIORITY B: Reset or enable priority ("RSTREG" or "REGCE
.RSTREG_ PRIORITY A ("RSTREG"),
.RSTREG_PRIORITY B ("RSTREG"),
// SRVAL A, SRVAL B: Set/reset value for output
.SRVAL A (18'h00000),
.SRVAL B (18"h00000),
// WriteMode: Value on output upon a write ("WRITE_FIRST", "READ FIRST", or "NO_CHANGE")
.WRITE MODE A ("WRITE FIRST"),
.WRITE MODE B ("WRITE FIRST")
)
RAMB18El inst (
// Port A Data: 16-bit (each) output: Port A data

.DOADO (DOADO) , // 1l6-bit output: A port data/LSB data output

. DOPADOP (DOPADOP) , // 2-bit output: A port parity/LSB parity output
// Port B Data: 16-bit (each) output: Port B data

.DOBDO (DOBRDO) , // 16-bit output: B port data/MSB data output
.DOPBDOP (DOPBDOP) , // 2-bit output: B port parity/MSB parity output

// Port A Address/Control Signals: 14-bit (each) input: Port A address and control signals (read port
// when RAM MODE="SDP")

.ADDRARDADDR (ADDRARDADDR) , // 1l4-bit input: A port address/Read address input
.CLKARDCLK (CLKARDCILK) , // 1-bit input: A port clock/Read clock input

.ENARDEN (ENARDEN) , // 1-bit input: A port enable/Read enable input

.REGCEAREGCE (REGCEAREGCE) , // 1l-bit input: A port register enable/Register enable input
.RSTRAMARSTRAM (RSTRAMARSTRAM) , // 1-bit input: A port set/reset input

.RSTREGARSTREG (RSTREGARSTREG) , // 1l-bit input: A port register set/reset input

.WEA (WEA) , // 2-bit input: A port write enable input

// Port A Data: 16-bit (each) input: Port A data

.DIADI (DIADI), // 16-bit input: A port data/LSB data input

.DIPADIP (DIPADIP), // 2-bit input: A port parity/LSB parity input

// Port B Address/Control Signals: 14-bit (each) input: Port B address and control signals (write port
// when RAM MODE="SDP")

.ADDRBWRADDR (ADDRBWRADDR) , // 1l4-bit input: B port address/Write address input
.CLKBWRCLK (CLKBWRCLK) , // 1-bit input: B port clock/Write clock input
.ENBWREN (ENBWREN) , // 1l-bit input: B port enable/Write enable input
.REGCEB (REGCEB) , // 1-bit input: B port register enable input

.RSTRAMB (RSTRAMB) , // 1-bit input: B port set/reset input

.RSTREGB (RSTREGB) , // 1-bit input: B port register set/reset input

.WEBWE (WEBWE) , // 4-bit input: B port write enable/Write enable input
// Port B Data: 16-bit (each) input: Port B data

.DIBDI (DIBDI), // 1l6-bit input: B port data/MSB data input

.DIPBDIP (DIPBDIP) // 2-bit input: B port parity/MSB parity input

Virtex-6 547 31) 4K (HDL A)
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& XILINXs FA4E . FHALY ILAVE

)i

// End of RAMBI8EI inst instantiation

EER N 2

Virtex—6 FPGA D& B (2 —HF— HARB LT —#2—h)
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EA4E: FTHAU ILAVE & XILINXe

RAMB36E1
71)2F 47 : 36K-bit Configurable Synchronous Block RAM

RAMB36E1

ADDRARDADDR(15:0) DOADO(31:0) -
ADDRBWRADDR(15:0)
DIADI(31:0) DOBDO(31:0)
DIBDI(31:0)
DIPADIP(3:0)
DOPADOP(3:0)
DIPBDIP(3:0)
WEA(3:0)
WEBWE(:0) DOPBDOP(3:0)
——] CASCADEINA
——] CASCADEINB ECCPARITY(7:0)
—]CLKARDCLK
| CLKBWRCLK RDADDRECC(12:0) |
— ENARDEN
—ENBWREN
CASCADEOUTA |—
—INJECTDBITERR
——INJECTSBITERR
—|ReccEarEGCE CASCADEOUTB |—
—|REGCEB
——]RSTRAMARSTRAM DBITERR }|—
——RSTRAMB
—|RSTREGARSTREG SBITERR
—|RSTREGB

X11176

M=

Virtex®-6 7 /S AZIL 7 w7 RAM 3 E & £, FIFO, HE)—F—3T1E RAM, F721ZILH RAM/ROM (36 Kb &
721X 18 Kb) LLTCar 74X al—1alTEFET, 26D 7 uys RAM IZIE, KREOA VT v F—XEEH) D
FHITHEMNTEET, ZOT A T AV T 5L, 36kb 27 4Fal—aTr/ryY RAM (LT 7| AT
XFET, ZOTL AV AT —R i 5L KEID RAM 2B C&F4, Zoar R R—3rMI, 1 vk X 32K
T—R~36 Evyh X 1K T—ROFELRT 27 /L R—KRAM L Tar 7 4¥al—iarTEXET, avFR— 3o M
i s b7y 71 2ICRAMLC, St LEEZALZNRIRHCE TSN ET, 72720, A LR — e EXA L
R—NIFERITHNLL TR, BEWVICIEFI T, AUAEY 7oA77 2ALET, KNF —HigTar 7 ¥al—
arghHENAN AR =T NOEZARPARRIZRD AT ar O LU AZ % LT RAM @ clock-to-out
HAALEEETEET, T —RHLFTERIKEEA X —T T 5L, AFVIRBEEZBEL BEETHZELTEET,
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& XILINXs

AR— D 5t 5

R—r4% AF = B EE

ADDRARDADDR[15:0] ATI 16 A=K A TRVAATINR/FEHAHLT RV AA T RA

ADDRBWRADDR[15:0] AT 16 AR—F B TRVAANANR/EBZIALT RLVAAN SRR

CASCADEINA AS 1 R—FA DA —R AT, RAMMODE=SDP OH& 13 HENE
A,

CASCADEINB A 1 AN—kB A7 —RFAJ], RAMMMODE=SDP Oi& X s
A,

CASCADEOUTA H A 1 R—k A BAR7r—FRH 71, RAMMMODE=SDP O3S I13fEHESnE
A,

CASCADEOUTB H 1 AR—K B 27 —FH /1, RAMMODE=SDP O#& 13 S E
e

CLKARDCLK AH 1 R—FA v AJ1/FHHLray s AT

CLKBWRCLK A 1 R—KBIayI AT/ EXiAHTay I AT

DBITERR A 1 AT Eyh 2T—NRHShZZEE R ECC 777 arh
BDOAT—FAM )1, ZOBKREEMEH 751213 EN.ECC_READ %
TRUE 123 ELE7, RAMMODE=TDP O¥& 13 SN FEE A,

DIADI[31:0] A7 32 R—F A F—F ASJ/NZ/WRADDR TTRLAIEESNDLT —F AN
/XA, RAM MODE=SDP ®i4 | DIADI O#&EE#E % DI[31:0] T,

DIBDI[31:0] A7 32 AR—FB F—Z A SJ/SZ/WRADDR TT RV AIEEENET —Z AT
XA, RAM_MODE=SDP ® ¥4 . DIBDI OmEfE X DI[63:32] T9,

DIPADIP[3:0] AT 4 R—r A XUF ¢ F—F A JJNZ/WRADDR TP RL RIEEEND
F—& YT 4 N S)8Z, RAM_MODE=SDP ™34 . DIPADIP @
ZHBRAE X DIP[3:0] T,

DIPBDIP[3:0] AT 4 A=k B YT T —HAS/RA/WRADDR TT RLAFREIND
F—% U5 4 ANS13 A, RAM_MODE=SDP ®¥#;4 . DIPBDIP @
PRI DIP[7:4] T,

DOADO[31:0] 7 32 R—R A 7 =% 7)/SA/RDADDR TT RLAHEESNDT —H H
F13&, RAM_MODE=SDP D4 . DOADO D ia#Efiix DO[31:0]
—’C\‘jﬂo

DOBDO[31:0] 7] 32 AR—FB 7 =% J]/SA/RDADDR T7 RLAIRES DT —# 7]
NA, RAM_MODE=SDP ®#:4 . DOBDO D iHfE X DO63:32]
F/C“j—o

DOPADOP[3:0] Hi 7 4 A=A RVT ¢ T —ZH F17XA/RDADDR TT7 KL AR ESNDH/8
V74 F—2 1132, RAMMODE=SDP ®#34 . DOPADOP D
FH X DOP[3:0] T,

DOPBDOP[3:0] 7 4 R—k B VT F =% J173Z/RDADDR TT7 RL A EESNS/8Y
T4 F—HH F13Z, RAMMMODE=SDP @4 . DOPBDOP D
PR{EIE DOP[7:4] T4,

ECCPARITYI[7:0] th7 8 ECC 7a—4—Txrx) 27— RHBLURTIET 72012
fEH&END, ECC mrya—F —TARINZ 8 Evh 7—4,
RAM_MODE=TDP ®# &I HENEE A,

ENARDEN AH 1 AR—FARAM A RZ—7 L /V—K A2 —T /L

ENBWREN AF 1 AR—FBRAM A X —7V/FAh A —T )L

INJECTDBITERR A 1 ECC HSTENE SN TWAIEAIFIF 7L Evh =T —nHiAS

ET,
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R—h4%

A

H

HaE

INJECTSBITERR

AT

ECC #EENEHA SN TWAIESRIZT 7L Byl =7 —03 A
EnEd,

RDADDRECC[8:0]

)

9wk ECC # A H L7 RL 2, RAMMODE=TDP D& 13 S
nNEEA,

REGCEAREGCE

AJ)

R—=hAMNLIRE ray s AX =T VAT /MNP RE ays
A% —7 )V A1 (DOREG=1 DA DA %))

REGCEB

AT

R—hB LI RH savy £ 3—7 /L (DOREG=1 BLW
RAM_MODE=TDP D4 D B4 %)

RSTRAMARSTRAM

AT

EI#5 —& ZvF % SRVALA THRESN-EIZEY M/ UYL
F3, RSTRAMARSTRAM (%, DO_REG=0 F7-i3% 1 ™ &% BRAM
T—2 WM N7y F =y b/ VEYRLET, DOREG=1 DA,
RSTRAMARSTRAM TUEBvRINANET —& TFvF /—KE&
BRAM @ DO HIJOIZ 1 ANV DL AT BHVET,
DI 51%. RAM.MMODE=TDP D& 1ZAR—hk A @ RSTRAMA
RAM_MODE=SDP #4113 RSTRAM T,

RSTRAMB

AT

[ —& T F % SRVAL B CTHREShEicty /ey L E
4, RSTRAMB |Z. DO_REG=0 F£7-1% 1 ® &% BRAM ¥ —# i}
FvFEEyh/VEyrLET, DOREG=1 D&%, RSTRAMB T
VevhENBNET —4 7vF /—FK& BRAM @ DO H 71D [
LY AINDLAT T RHVET, RAMMODE=SDP D4 13 f#
AEhEREA,

RSTREGARSTREG

AT

RIMIH J1L A% % SRVAL A TR ESN izt b/ Uty kL E
94, RSTREGARSTREG 1%, DOREG=1 @O LXH L o2& E &y

r/ Uty rLUET, RSTREG_PRIORITY A 1%, ZOfE B OESLE N
REGCEAREGCE I0H @0 EINERELET, ZOE ik,
RAM_MODE=TDP M #4113 —hk A ¢ RSTREGA, RAM_MODE=SDP
D4 1% RSTREG T,

RSTREGB

AT

R )L A% % SRVAL B Tl ESNZEICEY N VEY NLET,
RSTREGB %, DO_REG=1 O&EH LI R& %2y N UEYRLET,
RSTREG_PRIORITY B i, ZD{E B D5 EE 23 REGCEB L0 &
MEIMERELET, RAMMODE=SDP O¥& 13 S ET A

SBITERR

)

VTN Y TN ENT-Z &R RT BCC 7y s aring
DAT—HFAH N, T DAL, EN ECC READ % TRUE [Z7%
ETHHLENDHYET, RAMMODE=TDP OAIXfF St A,

WEA[3:0]

AJs

R—F A DNSAMETA S A x—7 /L. RAM_MODE=SDP D35 & 1348
HAEnEFwA, ReBHR—MED WEA v v 7120 ClEa—
Y= HARESHRL TLIEE,

WEBWE(7:0]

AT

A=k B ODARAMETAS A R—T N/ FGA M A X —T )V, BipD
AR —MiED WEBWE ~ vt 712 DWW TIE Virtex®-6 2 — % — J A
FIZZRBL TSN,

THAODANFE

AVAB =gy

g

ZA
A

=
&

CORE Generator™ BL 74V —K

g

< 7uad¥R—h

g
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& XILINXs

AR R 1%

ONLY”, "NONE”,
“"WARNING_ONLY”

J& £ T—5E | & TIHILb & BA
COLLISION CHECK X5 "ALL”, "ALL” AEVOBANRELTHEOT 2l —
SN var oML ELET,

"ALL” : BE A —IO 0 E N,
B3 B OAERVDENRAR
E X)) TR0 ET,

"WARNING_ONLY” : %45 Xt —
CORBPHIIEIL, BT AN
BLOARVOMEIZEDOEEREFFS
nEd,

"GENERATE_X_ONLY” : #45 X>
Vi ER T BEET L
NBIOARIOERARE (X) 1272
nET,

“NONE” : #48 Xy 2 — VI H &
N7, BEETLIHIBLOAEIO
EIXZEOEEMEFFEINES,
AE: TALL” UASNADOEICERETDHE, &
Rab—Tarfi T A ORMEEZR
WCERLRBID, ZOMEEFETS
LAITEENLETT,

DOA_REG #H 0.1 0

iz 112352, RAM O LU
BINAZ—T T2 RAM 26D
clock—to—out ¥ A L EHEINFET, 7=
FL. A HLLAT S 0ray s 3
AL ET, E% 0127 5L,

1 7ayy A7V TEHHFHLNA[RET
T, clock—to—out #A LNEL/LDE
4, TDP E—RTHR—hKA 2, SDP TiZ
TAL 36 Bk (RUF 4 EvhEETR) I
WHIhET,

DOB_REG LI 0.1 0

iz 11235L. RAM O HLY A
BNAFZ—T T2 RAM 26D
clock—to—out A LNEMESNET, 7=
L. ZEAHLLAT YD ray s A
TATHEILET, EE 01T HE, 17
a7 AV TREA UM RTHE T A3,
clock—to—out A LNELARVEY, TDP
TAR—k B2, SDP TIZEWIEH>DE v
T4 EvhEEte) ICEASNET,

EN_ECC_READ 7 — % | FALSE, TRUE FALSE

ECC Fa—4# —[mE A r—7 /Il
ij—o

EN_ECC_WRITE 7 — % | FALSE, TRUE FALSE

ECC =y a—& —[lika A x—7 WIZ
LEd,

INIT_A 16 %% 36 B Ml T ¥

a7 44X 2l — g BOR—FA OH
SO EfEEL T, “TDP” £—F
TAR—F A2, "SDP” TIZ FAZ 36 Evh
T BEvhaate) IEASNET,
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B

F— 5

1B

T4k

FiER

INIT_B

16 5

36 B Mi

T _RTCEn

a7 4K a2l —TarhEOR—FB OH
SovHfEEEELET, “TDP” £—
RTIZAR—KBIZ, "SDP” E—RF Tl L
AE Yt (RUT 4 By Mg Ee) (12 H S
WET,

INIT_FILE

e

77 ANDLRIESFT

2L

RAM OFIMINEE TR T D77 AL D
AHIERELET,

INIT_00 ~ INIT_7F

16 5

TRTEr ~
T

T _RCEn

32kb DF —% AEY TLADFHEA
BELET,

INITP_00 ~ INITP_OF

16 %%

T_RCEe ~
T

T RCE¥n

4kb DT A TLADOHMEE LR
FELET,

RAM_EXTENSION_A

pa

"LOWER”,
“NONE”,
“UPPER”

"NONE”

RN—=~ A DA —F B—FE2ENLF
T, 2 oD Ty RAM %5 A — R
LT 72K X 1 RAM Z1/ER L7224
1L, "NONE” I ELET, WA —FK
B+ 585813 RAM 2 1E L2 7 ¢
Fal—ar 3572912, RAM OFE %t
NLjE % "UPPER” £7/-1% "LOWER” T
{EELET, RAMMMODE=SDP D4
ITEAESNEE A,

RAM_EXTENSION_B

Pl

"LOWER”
“"NONE”
”UPPER”

"NONE”

RN—k B HAr—K =—RFRZBIRLF
T, 2 OD Ty RAM &0 A — R
LT 72K X 1 RAM Z1ERE LR WES
IZ. "NONE” |ZZELET, BAF—F
B+ 28813, RAM Z1IELLa 74
Fal —a 9572012, RAM OFE%F
fLiE% "UPPER” %£7-1% "LOWER” T
EELET, RAMMODE=SDP D&
SN ER A,

RAM_MODE

Pl

"TDP” . "SDP”

"TDP”

T Fa T R—bk ("SDP”) 7~
5827 T 27V R—b ("TDP”) % i
WLET,

RDADDR_COLLISION_

HWCONFIG

pe Tl

"DELAYED_WRITE”,
“"PERFORMANCE”

"DELAYED_

WRITE”

"PERFORMANCE” IZ3RE T 5 &,
READ_FIRST £—RTOHruy s /<
74—~ A (ERE) B ELE
R

RAM D J5 DR —F TR
rayrEMFHL TS A
"PERFORMANCE” |28 E T D&,
TRUANER T85O 54 ]
2 HE N ET,
“DELAYED_WRITE” &—RN"Cl%. 8%

BERAIETIZ RAM 2 H T
=T,

ES v Va TR —hrER T
WODT, BS THRAREH—FyheT
583413 "DELAYED WRITE” 12 3%
ETDHHERHVET,
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B

NT
I
%
]

1B

T4k

FiER

READ_WIDTH_A

0.1.2,4,9, 18,
36, 72

0

A=A OB LOT —HiREHEEL
FT (NI T1 EvhEET), Nl
HLRWIEEIT. 0 ITRETLLELDH
VEF, R—br2EHT25613, BHE
2R — MBI EL TES W,

READ_WIDTH_B

0.1.2,4,9,18,
36, 72

AR—b B OFHAHAHLDOT —ZIEZIEEL
F9 ONUT o EubEET), R—hEE
HALRWEATE, 0 IR ETHLERD
DEF, R—r2EHTHET. L
7o — MBI E L TTEE,

RSTREG_PRIORITY_A

Pl

"RSTREG”,
“"REGCE”

“RSTREG”

RSTREG F7-1% REGCE DL ¥ AZ B4
JE {72 @ IRLES, TDP E—RTHR—h
AT, SDP TIX FAL 36 Bk (VXU F ¢
Evhagt) [CEASnNET,

RSTREG_PRIORITY_B

LS

"RSTREG”.
"REGCE”

"RSTREG”

RSTREG %7-1% REGCE DL ¥ 2 & {4k
JIEA7 28R U Ed, TDP THR—K B2,
SDP TlXEmWEH>nr vk U4 Ew b
EEie) AN ET,

SRVAL_A

16 %%

36 By MHE

T _C¥n

RV &> M55 (RSTREG) 237 H—h&
NizLxo RAM O D EZEELET,

SRVAL_B

16 #5k

36 B Mi

T_RTCEn

F#Y M55 (RSTREG) N7 P —h&
NnizLExo RAM O D EZIEELE T,

WRITEMODE

e

"WRITE_FIRST”,
“"READ_FIRST”,
“NO_CHANGE”

"WRITE_
FIRST”

FERBPEITENDLEDR—OH)
TEzfEELET,

"WRITE_FIRST” : XA ENT-EN
HAR—Mo hhEanEd,

“"READ_FIRST” : XA BHIIZZED
AEY mhr—a IS TV
A IR—MH HENET,
“NO_CHANGE” : /38— LLTT
DIEPRFFSNET,

WRITE_WIDTH_A

EiSo

0.1.2.4,9.18, 36

R—FA DEXALDOT —XIFEIETL
T T By hEET), A—hEfl
FALRWEAIL, 0 ISR ETIMNEND
V&9, F—r2EHTIHEF LE
AR —MEIZER EL TSN,

WRITE_WIDTH_B

ki

0.1.2,4,9, 18,
36, 72

R—FB OEXALDT —XIFEEIETEL
FT (T4 EubEET), RN—hEfd
HALARWEAIL, 0 ITRETIMNEND
V&9, F—reERTIHAEF L
AR —MEIZER EL TSN,

VHDL 821 (/2 RA S T—23Y)

WD 2 SOXNEEL NS, I — LTy T T4 B S ORI T E 5,

Library UNISIM;

use UNISIM.vcomponents.all;

-- RAMB36El: 36K-bit Configurable Synchronous Block RAM

Virtex-6 4731 7K (HDL F)
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Virtex-6
Xilinx HDL Libraries Guide, version 13.3
RAMB36E1_inst
generic map (
-- Colision check: Values ("ALL",
SIM COLLISION_CHECK => "ALL",
-- DOA REG, DOB_REG: Optional output register
DOA REG => 0,
DOB_REG => 0,
-- Error Correction Circuitry (ECC):
EN_ECC_READ => FALSE,
EN _ECC WRITE => FALSE,

RAMB36E1

"WARNING ONLY",

-- INITP 00 to INITP OF:
INITP 00 =>
INITP 01 =>
INITP 02 =>
INITP 03 =>
INITP 04 =>
INITP 05 =>
INITP 06 =>

INITP 07 =>
INITP 08 =>
INITP 09 =>

Encoder/decoder enable

"GENERATE X ONLY" or "NONE")

(0 or 1)

(TRUE/FALSE)

. Initial contents of the parity memory array

X"0000000000000000000000000000000000000000000000000000000000000000™,
X"0000000000000000000000000000000000000000000000000000000000000000™,
X"0000000000000000000000000000000000000000000000000000000000000000™,
X"0000000000000000000000000000000000000000000000000000000000000000™,
X"0000000000000000000000000000000000000000000000000000000000000000™,
X"0000000000000000000000000000000000000000000000000000000000000000™,
X"0000000000000000000000000000000000000000000000000000000000000000™",
X"0000000000000000000000000000000000000000000000000000000000000000™,
X"0000000000000000000000000000000000000000000000000000000000000000™",
X"0000000000000000000000000000000000000000000000000000000000000000™,

INITP_OA => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP_OB => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP_OC => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP_OD => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP_OE => X"0000000000000000000000000000000000000000000000000000000000000000"
INITP_OF => X"0000000000000000000000000000000000000000000000000000000000000000"
-- INIT 00 to INIT 7F: Initial contents of the data memory array

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",
INIT 29 => X"0000000000000000000000000000000000000000000000000000000000000000™",
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INIT 2A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 2B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 2C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 2D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 2E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 2F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 30 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 31 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 32 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_ 33 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 34 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 35 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 36 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 37 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 38 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_ 39 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 3A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 3B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 3C => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT 3D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 3E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 3F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 40 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 41 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 42 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 43 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_ 44 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 45 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 46 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 47 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 48 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 49 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_4A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 4B => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 4C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 4D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 4E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 4F => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT 50 => X"0000000000000000000000000000000000000000000000000000000000000000",
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",
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INIT_73 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_74 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_75 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_76 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_77 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_78 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_79 => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_7A => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_7B => X"0000000000000000000000000000000000000000000000000000000000000000™",
INIT_7C => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_7D => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_7E => X"0000000000000000000000000000000000000000000000000000000000000000",
INIT_7F => X"0000000000000000000000000000000000000000000000000000000000000000™",
-- INIT A, INIT B: Initial values on output ports

INIT_A => X"000000000",

INIT_B => X"000000000",

INIT FILE => "NONE", -- RAM initialization
-- file
-— RAM EXTENSION A, RAM EXTENSION B: Selects cascade mode ("UPPER", "LOWER", or "NONE")

RAM EXTENSION A => "NONE",

RAM EXTENSION B => "NONE",

RAM MODE => "TDP", -- "SDP" or "TDP"

RDADDR COLLISION HWCONFIG => "DELAYED WRITE", -- "PERFORMANCE" or
-- "DELAYED WRITE"

-- READ WIDTH A/B, WRITE WIDTH A/B: Read/write width per port

READ WIDTH A => 0, -- 0, 1, 2, 4, 9, 18,
-- 36, or 72

READ WIDTH B => 0, -- 0, 1, 2, 4, 9, 18,
-- 36

WRITE WIDTH A => O, -- 0, 1, 2, 4, 9, 18,
-- 36

WRITE WIDTH B => O, -- 0, 1, 2, 4, 9, 18,
-- 36, or 7

-- RSTREG_PRIORITY A, RSTREG PRIORITY B: Reset or enable priority ("RSTREG" or "REGCE")
RSTREG_PRIORITY A => "RSTREG",
RSTREG PRIORITY B => "RSTREG",
-- SRVAL_A, SRVAL B: Set/reset value for output
SRVAL_A => X"000000000",
SRVAL_B => X"000000000",
-- WriteMode: Value on output upon a write ("WRITE FIRST", "READ FIRST", or "NO_ CHANGE")
WRITE MODE_A => "WRITE_FIRST",
WRITE MODE B => "WRITE FIRST"
)

port map (
-- Cascade Signals: 1l-bit (each) output: BRAM cascade ports (to create 64kxl)
CASCADEOUTA => CASCADEOUTA, -- 1-bit output: A port cascade output
CASCADEOUTB => CASCADEOUTB, -- 1-bit output: B port cascade output
-- ECC Signals: 1l-bit (each) output: Error Correction Circuitry ports
DBITERR => DBITERR, -- 1-bit output: double bit error status output
ECCPARITY => ECCPARITY, -- 8-bit output: generated error correction parity
RDADDRECC => RDADDRECC, -- 9-bit output: ECC read address
SBITERR => SBITERR, -- 1-bit output: Single bit error status output
-- Port A Data: 32-bit (each) output: Port A data
DOADO => DOADO, -- 32-bit output: A port data/LSB data output
DOPADOP => DOPADOP, -- 4-bit output: A port parity/LSB parity output
-- Port B Data: 32-bit (each) output: Port B data
DOBDO => DOBDO, -- 32-bit output: B port data/MSB data output
DOPBDOP => DOPBDOP, -- 4-bit output: B port parity/MSB parity output
-- Cascade Signals: 1-bit (each) input: BRAM cascade ports (to create 64kxl)
CASCADEINA => CASCADEINA, -- 1l-bit input: A port cascade input
CASCADEINB => CASCADEINB, -- 1-bit input: B port cascade input
-- ECC Signals: 1-bit (each) input: Error Correction Circuitry ports
INJECTDBITERR => INJECTDBITERR, -- 1-bit input: Inject a double bit error
INJECTSBITERR => INJECTSBITERR, -- 1l-bit input: Inject a single bit error

-- Port A Address/Control Signals: 16-bit (each) input: Port A address and control signals (read port
-- when RAM MODE="SDP")

ADDRARDADDR => ADDRARDADDR, -- 16-bit input: A port address/Read address input

CLKARDCLK => CLKARDCLK, -- 1-bit input: A port clock/Read clock input

ENARDEN => ENARDEN, -- 1-bit input: A port enable/Read enable input

REGCEAREGCE => REGCEAREGCE, -- 1-bit input: A port register enable/Register enable input
RSTRAMARSTRAM => RSTRAMARSTRAM, -- l-bit input: A port set/reset input

RSTREGARSTREG => RSTREGARSTREG, -- 1l-bit input: A port register set/reset input

WEA => WEA, -- 4-bit input: A port write enable input
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-- Port A Data: 32-bit (each) input: Port A data
DIADI => DIADI, -- 32-bit input: A port data/LSB data input
DIPADIP => DIPADIP, -- 4-bit input: A port parity/LSB parity input

-— Port B Address/Control Signals: 16-bit (each) input: Port B address and control signals (write port
-- when RAM MODE="SDP")

ADDRBWRADDR => ADDRBWRADDR, -- 16-bit input: B port address/Write address input
CLKBWRCLK => CLKBWRCLK, -- 1-bit input: B port clock/Write clock input

ENBWREN => ENBWREN, -- 1-bit input: B port enable/Write enable input
REGCEB => REGCEB, -- 1l-bit input: B port register enable input

RSTRAMB => RSTRAMB, -- 1-bit input: B port set/reset input

RSTREGB => RSTREGB, -- 1-bit input: B port register set/reset input

WEBWE => WEBWE, -- 8-bit input: B port write enable/Write enable input
-- Port B Data: 32-bit (each) input: Port B data

DIBDI => DIBDI, -- 32-bit input: B port data/MSB data input

DIPBDIP => DIPBDIP -- 4-bit input: B port parity/MSB parity input

)i

-- End of RAMB36El inst instantiation
Verilog 581t (A2 RE2 T —23Y)

// RAMB36El: 36K-bit Configurable Synchronous Block RAM
// Virtex-6
// ¥Xilinx HDL Libraries Guide, version 13.3

RAMB36EL # (
// Colision check: Values ("ALL", "WARNING ONLY", "GENERATE X ONLY" or "NONE")
.SIM COLLISION CHECK("ALL"),
// DOA_REG, DOB REG: Optional output register (0 or 1)
.DOA_REG (0),
.DOB_REG (0) ,
// Error Correction Circuitry (ECC): Encoder/decoder enable (TRUE/FALSE)
.EN_ECC_READ ("FALSE"),
.EN ECC WRITE ("FALSE"),
// INITP_ 00 to INITP OF: Initial contents of the parity memory array
JINITP 00(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INITP_01(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_02(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP 03(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_04(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_05(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP _06(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP 07 (256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INITP_08(256"h0000000000000000000000000000000000000000000000000000000000000000),
LINITP 09(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INITP_OA(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP 0B(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP_0C(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP 0D(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INITP OE(256'h0000000000000000000000000000000000000000000000000000000000000000),
.INITP OF(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
// INIT_00 to INIT_7F: Initial contents of the data memory array
.INIT 00(256"h0000000000000000000000000000000000000000000000000000000000000000)
.INIT 01(256"h0000000000000000000000000000000000000000000000000000000000000000)
.INIT 02(256"h0000000000000000000000000000000000000000000000000000000000000000)
.INIT 03(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 04(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 05(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 06(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 07(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 08(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 09(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT OA(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 0B(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 0C(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 0D(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT OE(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT OF(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 10(256’h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 11(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 12(256’h0000000000000000000000000000000000000000000000000000000000000000),

’
’
’
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.INIT 13(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 14(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 15(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 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) ,
JINIT 23(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 24(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 25(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 26(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 27(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 28(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 29(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 2A(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 2B(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 2C(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 2D(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 2E(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 2F(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 30(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 31(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 32(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 33(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 34(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 35(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 36(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 37(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 38(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 39(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 3A(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 3B(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 3C(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 3D(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 3E(256’h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 3F(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 40(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 41(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 42(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 43(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 44(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 45(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 46(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 47(256"h0000000000000000000000000000000000000000000000000000000000000000) ,
.INIT 48(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 49(256"h0000000000000000000000000000000000000000000000000000000000000000),
.INIT 4A(256"h0000000000000000000000000000000000000000000000000000000000000000),
JINIT 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),

’
’
’

’
’
’
’
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.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),

LINIT 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),

LINIT 76(256"h0000000000000000000000000000000000000000000000000000000000000000),

INIT 77(256"h0000000000000000000000000000000000000000000000000000000000000000),

LINIT 78(256"h0000000000000000000000000000000000000000000000000000000000000000),

.INIT 79(256’h0000000000000000000000000000000000000000000000000000000000000000),

LINIT 7A(256"h0000000000000000000000000000000000000000000000000000000000000000),

.INIT 7B(256’h0000000000000000000000000000000000000000000000000000000000000000),

.INIT 7C(256"h0000000000000000000000000000000000000000000000000000000000000000),

.INIT 7D(256’h0000000000000000000000000000000000000000000000000000000000000000),

.INIT 7E(256"h0000000000000000000000000000000000000000000000000000000000000000),

.INIT 7F(256’h0000000000000000000000000000000000000000000000000000000000000000),

// INIT_A, INIT B: Initial values on output ports

.INIT A(36’h000000000),

.INIT B(36’h000000000),

.INIT FILE("NONE"), // RAM initialization
// file

// RAM EXTENSION A, RAM EXTENSION B: Selects cascade mode ("UPPER", "LOWER", or "NONE")

.RAM EXTENSION A ("NONE"),

.RAM EXTENSION B ("NONE"),

.RAM MODE ("TDP"), // "SDP" or "TDP"

.RDADDR_COLLISION_HWCONFIG ("DELAYED WRITE"), // "PERFORMANCE" or
// "DELAYED WRITE"

’
’
’

// READ_WIDTH_A/B, WRITE WIDTH_A/B: Read/write width per port

.READ WIDTH A (0), // 0, 1, 2, 4, 9, 18,
// 36, or 72

.READ WIDTH B(0), // 0, 1, 2, 4, 9, 18,
// or 36

.WRITE WIDTH A(O0), // 0, 1, 2, 4, 9, 18,
// or 36

.WRITE WIDTH B(0), // 0, 1, 2, 4, 9, 18,
// 36, or 7
// RSTREG_PRIORITY A, RSTREG PRIORITY B: Reset or enable priority ("RSTREG" or "REGCE")
.RSTREG_PRIORITY A( "RSTREG"),
.RSTREG_ PRIORITY B("RSTREG"),
// SRVAL A, SRVAL B: Set/reset value for output
.SRVAL A (36"h000000000),
.SRVAL B(36'h000000000),
// WriteMode: Value on output upon a write ("WRITE_FIRST", "READ FIRST", or "NO_CHANGE")
.WRITE MODE A ("WRITE FIRST"),
.WRITE MODE B ("WRITE FIRST")
)
RAMB36E1l inst (
// Cascade Signals: 1-bit (each) output: BRAM cascade ports (to create 64kxl)

.CASCADEQUTA (CASCADEOQUTA) , // 1l-bit output: A port cascade output
.CASCADEOUTB (CASCADEOUTRB) , // 1-bit output: B port cascade output

// ECC Signals: 1-bit (each) output: Error Correction Circuitry ports

.DBITERR (DBITERR) , // 1-bit output: double bit error status output
.ECCPARITY (ECCPARITY), // 8-bit output: generated error correction parity
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.RDADDRECC (RDADDRECC) , //
.SBITERR (SBITERR), //

9-bit output: ECC read address
1-bit output: Single bit error status output

// Port A Data: 32-bit (each) output: Port A data

.DOADO (DOADO) , //
.DOPADOP (DOPADOP) , //

32-bit output: A port data/LSB data output
4-bit output: A port parity/LSB parity output

// Port B Data: 32-bit (each) output: Port B data

.DOBDO (DOBDO) , //
. DOPBDOP (DOPBDOP) , //

32-bit output: B port data/MSB data output
4-pbit output: B port parity/MSB parity output

// Cascade Signals: 1-bit (each) input: BRAM cascade ports (to create 64kxl)

.CASCADEINA (CASCADEINA), //

.CASCADEINB (CASCADEINB), //

// ECC Signals: 1-bit (each) input
.INJECTDBITERR (INJECTDBITERR), //

.INJECTSBITERR (INJECTSBITERR), //

// Port A Address/Control Signals:
// when RAM MODE="SDP")

. ADDRARDADDR (ADDRARDADDR) , //
.CLKARDCLK (CLKARDCLK) , //
.ENARDEN (ENARDEN) , //

.REGCEAREGCE (REGCEAREGCE) , //
.RSTRAMARSTRAM (RSTRAMARSTRAM) , //
.RSTREGARSTREG (RSTREGARSTREG) , //

.WEA (WEA) , //
// Port A Data: 32-bit (each) inpu
.DIADI (DIADI), //
.DIPADIP (DIPADIP), //

// Port B Address/Control Signals:
// when RAM MODE="SDP")

. ADDRBWRADDR (ADDRBWRADDR) , /7
.CLKBWRCLK (CLKBWRCLK) , //
.ENBWREN (ENBWREN) , //

.REGCEB (REGCEB) , //

.RSTRAMB (RSTRAMB) , //
.RSTREGB (RSTREGB) , //
.WEBWE (WEBWE) , //
// Port B Data: 32-bit (each) inpu

.DIBDI (DIBDI), //
.DIPBDIP (DIPBDIP) //

// End of RAMB36El inst instantiation

EER N

1-bit input: A port cascade input

1-bit input: B port cascade input

: Error Correction Circuitry ports

1-bit input: Inject a double bit error

1-bit input: Inject a single bit error

16-bit (each) input: Port A address and control signals (read port

16-bit input: A port address/Read address input
1-bit input: port clock/Read clock input
1-bit input: port enable/Read enable input
1-bit input: port register enable/Register enable input
1-bit input: port set/reset input
1-bit input: port register set/reset input
4-bit input: port write enable input
t: Port A data
32-bit input: A port data/LSB data input
4-bit input: A port parity/LSB parity input
16-bit (each) input: Port B address and control signals (write port

i

16-bit input: B port address/Write address input
1-bit input: port clock/Write clock input

1-bit input: port enable/Write enable input

1-bit input: port register enable input

1-bit input: port set/reset input

1-bit input: port register set/reset input

8-bit input: port write enable/Write enable input
t: Port B data

32-bit input: B port data/MSB data input

4-pbit input: B port parity/MSB parity input

Wowwwww
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ROM128X1
TS5 47 : 128-Deep by 1-Wide ROM

AO ROM128X1 o

A1

A2

A3

A4

A5

AB

X9731

ME

IOTHAy TUAVME 128 V=K X 1 Evh®d ROM T9, 7 —#H7 (0) 121X, TEYRDTRL A (A6 ~ A0) T
BIRENFZT—RBAHHENFT, ROM 1F, 2> 74F 2 — a3 OB INIT THEEINEICEbEnE T,
WIHMELT 32 HTD 16 #E% T, ROM 1213k FAZE v A=FH /B8 FAZE Y s A=0H DJEICEZEX AL £, INIT &
BELRWE, =7 —NRAELET,

B R
AR H A
10 Iy 12 13 o]
0 0 0 0 INIT(0)
0 0 0 1 INIT(1)
0 0 1 0 INIT(2)
0 0 1 1 INIT(3)
0 1 0 0 INIT(4)
0 1 0 1 INIT(5)
0 1 1 0 INIT(6)
0 1 1 1 INIT(7)
1 0 0 0 INIT(8)
1 0 0 1 INIT(9)
1 0 1 0 INIT(10)
1 0 1 1 INIT(11)
1 1 0 0 INIT(12)
1 1 0 1 INIT(13)
1 1 1 0 INIT(14)
1 1 1 1 INIT(15)
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CORE Generator™ L7 4V —K ARA]

< 7aDYR—k ]
ERAEGEM

B T—HE fi& TI4ILE | EREA

INIT 16 4% 128 & M T _T¥r | ROM OfExisE

VHDL f2if ([ RE T —23Y)

KD 2 DDXPFAELZWGEIT, 28— LT T4 T4 EE ORNZH AT £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- ROM128

—-— Xilinx HDL Libraries Guide, version 13.3

ROM128X1 inst :

X1:

generic map

INIT => X"00000000000000000000000000000000™)

port map (
o0 => 0,
A0 => AO,
Al => Al,
A2 => A2,
A3 => A3,
A4 => A4,
A5 => A5,
A6 => A6

)i

-- End of

Verilog

// ROM128
//

// Xilinx HDL Libraries Guide, version 13.3

ROM128X1

.INIT (128"h00000000000000000000000000000000)

128 x 1 Asynchronous Distributed

Virtex-6

(

ROM

- ROM
- ROM
- ROM
- ROM
- ROM
- ROM
- ROM
- ROM

128X1

output

address[0]
address|[1]
address|[2]
address[3]
address[4]
address|[5]
address|[6]

ROM128X1 inst instantiation

Rk (A RFOT—23Y)

X1:

#(

128 x 1 Asynchronous Distributed

Virtex-6

) ROM128X1 inst (

.0(0),
.A0 (A0
A1 (AL
A2 (A2
.A3 (A3
.A4 (A4
.A5 (A5
.A6 (A6
)i

// End of ROM128X1

) 4
) 4
) 4
)y
) 4
)
)

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

ROM
ROM
ROM
ROM
ROM
ROM
ROM
ROM

output

address[0]
address|[1]
address[2]
address[3]
address[4]
address|[5]
address[6]

_inst instantiation

ROM

ROM

// Contents of ROM
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& XILINXs

ROM256X1

TS5 47 : 256-Deep by 1-Wide ROM

ROM256X1
A0

Al
A2
A3
A4
A5 |
A6

A7

M=

X9732

ZDOTHFAL TLAVME 256 U—K X 1 B D ROM TY, T—#H 71 (0) IZiZ,. SEYFDTRL X (AT ~ A0) T
BRI —RAHE HENET, ROM T, 2> 74X =2l — a2 INIT T ESHAEICTE b ET,
FIHE L 64 K7D 16 HE T, ROM 1213/ ALY v b A=FH 7B FALE v b A=0H OJIEICEZ AT E T,

INIT 28 ELZ2WEe, =7 —DFELET,

mER

AHB H A

I0 I |V I3 0

0 0 0 0 INIT(0)
0 0 0 1 INIT(1)
0 0 1 0 INIT(2)
0 0 1 1 INIT(3)
0 1 0 0 INIT(4)
0 1 0 1 INIT(5)
0 1 1 0 INIT(6)
0 1 1 1 INIT(7)
1 0 0 0 INIT(8)
1 0 0 1 INIT(9)
1 0 1 0 INIT(10)
1 0 1 1 INIT(11)
1 1 0 0 INIT(12)
1 1 0 1 INIT(13)
1 1 1 0 INIT(14)
1 1 1 1 INIT(15)

Virtex-6 473! 4K (HDL A)
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& XILINXs FA4E . FHALY ILAVE

THAVDANFE

AR T—g Gl

e e
CORE Generator™ B L O 4 —FK NI
~7adHR—h PN

FEARRELTREM
B T—45E e TI4ILb FiEA
INIT 16 % 256 £ M T _CEn ROM Dl %46 &

VHDL 2k (/2 RA T —S3Y)
WD 2 SOTRFELRVEAIL, 28— LTI T 1745 S ORI AT £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- ROM256X1: 256 x 1 Asynchronous Distributed (LUT) ROM
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

ROM256X1 inst : ROM256X1
generic map (
INIT => X"0000000000000000000000000000000000000000000000000000000000000000™)

port map (

o =>0, -- ROM output

A0 => A0, -- ROM address][0]
Al => Al, -- ROM address[1l]
A2 => A2, -- ROM address[2]
A3 => A3, -- ROM address[3]
A4 => A4, -- ROM address([4]
A5 => A5, -- ROM address][5]
A6 => A6, -- ROM address|[6]
A7 => A7 -- ROM address[7]

)i

-- End of ROM256X1 inst instantiation

Verilog itk (A RAL T —23Y)

// ROM256X1: 256 x 1 Asynchronous Distributed (LUT) ROM
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

ROM256X1 # (
LINIT (2567h0000000000000000000000000000000000000000000000000000000000000000) // Contents of ROM
) ROM256X1 inst (
.0(0), // ROM output
A0 (AO0), // ROM address[0]
.A1(Al), // ROM address[1]
.A2 (A2), // ROM address[2]
.A3(A3), // ROM address[3]
.A4 (R4), // ROM address[4]
.A5(A5), // ROM address[5]
.A6(A6), // ROM address[6]
.A7 (A7) // ROM address[7]
)

// End of ROM256X1 inst instantiation

Virtex—=6 547 351) 5i/4F (HDL )
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& XILINXs

ROM32X1

TS5 47 : 32-Deep by 1-Wide ROM

ROM32X1
A0 o

Al
A2
A3

A4

M=

ZDOTHAL TLAUNMI 2 UK X1 EYRD ROM TF, T —#H71 (0) IZiF. 5 EYFDOTRL A (A4 ~ AQ) Tk
RENTEZT—RPHAEINET, ROM I, 2o 74X 2 —arOBIC INIT THEESNAEICTIE I LEnET, #)
WAL 8 #TD 16 #EH T, ROM [ZIiEfx EAZE v b A=1FH 2358 FALE vk A=00H DJIEIZEZAENET,

72 L ZF INIT=10A78F39 LH5E 3 5&, 10001 0000 1010 0111 1000 1111 0011 &I T —H AN — AR E RSN ET,

INIT 28 ELZ2We, =7 —DFELET,

a3 2R
ARB H A
I0 I 12 I3 0
0 0 0 0 INIT(0)
0 0 0 1 INIT(1)
0 0 1 0 INIT(2)
0 0 1 1 INIT(3)
0 1 0 0 INIT(4)
0 1 0 1 INIT(5)
0 1 1 0 INIT(6)
0 1 1 1 INIT(7)
1 0 0 0 INIT(8)
1 0 0 1 INIT(9)
1 0 1 0 INIT(10)
1 0 1 1 INIT(11)
1 1 0 0 INIT(12)
1 1 0 1 INIT(13)
1 1 1 0 INIT(14)
1 1 1 1 INIT(15)

Virtex-6 4731 7K (HDL F)
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THAVDANFE

AVAR Y =gy o
7 .
CORE Generator™ 3 LU 4 —R A
~7adPR—h P

ERAARELE
B BT & TIAIE B
INIT 16 K 32 B ME T _CEn ROM D% 5

VHDL E2itk (/2 RA T —S3Y)
WD 2 ODOLBFEELARNWESIT., 2 — LT T T B S ORI T E 3,

Library UNISIM;

use UNISIM.vcomponents.all;

-- ROM32X1: 32 x 1 Asynchronous Distributed (LUT) ROM
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

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

port map (
o => 0, --— ROM output
A0 => A0, -- ROM address|[0]
Al => Al, -- ROM address|[1]
A2 => A2, -- ROM address[2]
A3 => A3, -- ROM address|[3]
A4 => A4 -- ROM address[4]

)
-- End of ROM32X1 inst instantiation

Verilog 58k ([ RE2 T —3Y)

// ROM32X1: 32 x 1 Asynchronous Distributed (LUT) ROM
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

ROM32X1 # (

JINIT(327h00000000) // Contents of ROM
) ROM32X1 inst (

.0(0),  // ROM output

.AQ0(AO0), // ROM address[0]

A1 (A1), // ROM address[1]

.A2(A2), // ROM address[2]

.A3(A3), // ROM address[3]

.A4(A4) // ROM address[4]
)

// End of ROM32X1 inst instantiation

EER N

Virtex-6 FPGA D& ¥} (2 —H— TAFBLIOT —F#2 —1)
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& XILINXs

ROM64X1

TS5 47 : 64-Deep by 1-Wide ROM

ROM64X1
A0 ]

A1 |
A2
A3 |
A4

A5

X9730

M=

ZOTHAL TV AUME 64 T—K X 1EYh®D ROM TF, T—%H7 (0) 1IZIL, 6 EYFDTRL A (A5 ~ A0) Tig
RENTEZT—RPRHEAEINET, ROM I, 274X 2 —3arOBIC INIT THEESNAEICIELEnET, #)
WIE I 16 H70D 16 HEEL T, ROM ITITH% FArE vk A=FH 2268 TAE Y A=0H DJEICEXAFENET, INIT 25

ELRNE 2T —=NREAELET,

R
AND H A
I0 i 12 I3 0
0 0 0 0 INIT(0)
0 0 0 1 INIT(1)
0 0 1 0 INIT(2)
0 0 1 1 INIT(3)
0 1 0 0 INIT(4)
0 1 0 1 INIT(5)
0 1 1 0 INIT(6)
0 1 1 1 INIT(7)
1 0 0 0 INIT(8)
1 0 0 1 INIT(9)
1 0 1 0 INIT(10)
1 0 1 1 INIT(11)
1 1 0 0 INIT(12)
1 1 0 1 INIT(13)
1 1 1 0 INIT(14)
1 1 1 1 INIT(15)

Virtex-6 4731 7K (HDL F)
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EA4E: FTHAU ILAVE & XILINXs

THAVDANFE

AARBE v —ay 0l
CORE Generator™ BX U 4% —K NG
~7udHR—h ]

AR R 1%
Bt 75 f FIAILE G
INIT 16 % 64 £ M F TR ROM o i 46 2

VHDL 81k (/> RAVP T —23Y)
KD 2 OO LNIFIELR NS, a8 — LTy T4 T4 B = ORNCBE AT E1,

Library UNISIM;

use UNISIM.vcomponents.all;

-- ROM64X1: 64 x 1 Asynchronous Distributed (LUT) ROM
-- Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

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

port map (

o =>0, -- ROM output

A0 => A0, -- ROM address]|[0]
Al => Al, -- ROM address[1]
A2 => A2, -- ROM address[2]
A3 => A3, -- ROM address[3]
A4 => A4, -- ROM address([4]
A5 => A5 -- ROM address[5]

-- End of ROM64X1 inst instantiation
Verilog i1t ([ RA2 T —23Y)

// ROM64X1: 64 x 1 Asynchronous Distributed (LUT) ROM
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

ROM64X1 # (
.INIT(64"h0000000000000000) // Contents of ROM
) ROM64X1 inst (
.0(0), // ROM output
A0 (AO), // ROM address|[0]
A1 (Al), // ROM address[1]
.A2(A2), // ROM address[2]
.A3(A3), // ROM address[3]
A4 (A4), // ROM address[4]
.A5(A5) // ROM address[5]
)

// End of ROM64X1 inst instantiation

Virtex-6 547 31) 4K (HDL A)
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& XILINXs

SIM_CONFIG_V6

Zal—33> : Configuration Simulation Model

SIM_CONFIG_V6
DONE BUSY

CCLK |
CSIB |
D]
INITB |
M|
PROGS |
RDWRE |

CcsoB

X12017

ME

ZOIIalb—iay aryiR—Rk UL 2O — R ar T4 X 2L — gy A H—T AR T 7T
VoBIRav  ROBL 2L — v a A ET TR ar 74X o — v ar BEE R — R LUV THEEL . TS
THDIZENBLET, o, THA 07— L By h/UEyR (GSR) 72— 3L R A AT —h (GTS) 72ED—
HOAZ— T v 7EEL T I2L —a TEET, ZOET /UL, FPGA Y7 =T DR EDFVIT 471 iE~y 7
SNT ., THAVNCERA L AA VT T HIEFITEEFREAN, TAMFREDI 2L —a DHDT 7 A )b
THRET DL, AR THRALTT AL Ry NANMZE EN2NIINCTIUL, V—A TS LHITEHTEET,
ZOFT VL, #mEE RTL) 232 —2arBIXOF AT 32— g T C& %9, F£7-. ICAP.VIRTEX6 %
AAR Y =R, DAL T 4K a2l —gy TV AZ I IaL—ar AR BRI HI L ET,

R—bDEREA

R—k4 L =] Hae

BUSY o 1 V=R 7 HEnET,

CSOB H A 1 TIT47 Low DRXTLIV FAV— Fz—r Fo7 LI,
FPGA 3 1 DOHDOT TV r—arTiEfEHShERT A,

DONE AH S 1 AV 74X 2l —ary DR TERT T 7747 High OfF &

0=FPGA ©Oar 74X a2l —aiise T LTVZRN

1 =FPGA ©Oar 74X al —arvsg |

CCLK A 1 JTAG T _RThar74¥al—ary F—RFOar 74Xz
L—yay sayy )—RA

CSIB A 1 SelectMAP 5 —# NAR&E A X—T NNZTDT V747 Low DF v
7 LIk

0 = SelectMAP & — & NA% A F—T )L

1 = SelectMAP 5 —# NRA% T (AT —T )L

D AT 32 a7 4FX 2l —ar BN —R vy F—H& XA, CCLK DT
HERY=o T EN £,
INITB AT 1 F—R EUDNFHOAENDSEINL, Low IR T2 Tar 7%

L—alBBIECEE Y, TR Ui rAENRIT A —T
VRLA DT IT 4T Low HI1E0 a7 44X 2L — a0
CRC =7 — DO HEERLET,

0=CRC =7—
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& XILINXs FA4E: THAY ILAVE

R—h4 L B i He

1=CRC =7—72L

SEU 7 7o 7 a NG OYE . U—R /Ny 7 CRC =7 — 703 H
INBE Low IZBEBI SN ET (7 vav),

M A 2 E—R by, a7 F¥al—ay B—REEELET,
PROGB AT 1 T U747 Low DIEFMTNF o7 Vv
RDWRB A 1 DIx:0] ¥ —#& RAOFHEHRELET,

0=A7

1=

RDWR.B ANJi%. CSIB T 47 —hDLGEIDHIEE A FETT,
CSILB N F 47 H—hENTWRWIEA I, ABORT BFEALET,

THAODANFE

Ao AT Ty FARNRUFEIE S 2l —ay T AL TOR
i )
CORE Generator™ B X O\ 4 —FK A ]

TANRF T ANWNIA VAR =R AT VAT —Vay TrAVERIET VAL OIS 7 7
AT ED RN EEBEIOLET, 274X a2l —2ar OFIABRET NAADAZ —RT v 7 DRR B LA
B—NT 7 =l AERET DHEOWCHEHTEET, BEIOET VL, 274X a2l —ar O BIET5
a7 4¥ 2l —ay By AN —L T AV THALET,

AR =R RO G EOFEMB L OV 12 —va il on T, [Ea/vab—vary THAY HAR %
ZMLTLTEE N,

ARG IR 1%

B T—45E & TIA4IbE FREA
DEVICE_ID 32 By o BT /SAA D =2—FK | 327h00000000 B =N TNAADT SAA D a—R%& 1§
16 %L ELET, EvPAN —ADMEBIOT A
AADFHR B AL THEASNET,

VHDL gBit (A2 REVL T —23Y)
RO 2 DOLPEAELRNE AL, 28— L TZr T4 T4 E S ORI AT £,

Library UNISIM;

use UNISIM.vcomponents.all;

-- SIM CONFIG_V6: Behavioral Simulation-only Model of FPGA SelectMap Configuration
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

SIM CONFIG V6 _inst : SIM CONFIG V6

generic map (
ICAP_SUPPORT => FALSE, -- Using ICAP, TRUE or FALSE
ICAP_WIDTH => "X8", -- ICAP width, "X8", "X16", "X32"

Virtex—=6 547 351) 5i/4F (HDL )
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& XILINXe

DEVICE ID => X"00000000")

port map (
BUSY => BUSY,
CSOB => CSOB,
DONE => DONE,
CCLK => CCLK,
D => D,

INITB =>INITB,

M => M,

PROGB => PROGB,
RDWRB => RDWRB

)i

-- Do not need to change/specify if
-—- ICAP SUPPORT-FALSE

-- Specifies the Pre-programmed Device ID value

-- 1-bit output Busy pin

-- 1-bit output chip select pin

-- 1-bit bi-directional Done pine

-- 1-bit input configuration clock

-- 8-bit bi-directional configuration data

-- 1-bit bi-directional INIT status pin

-- 3-bit input Mode pins
-- 1-bit input Program pin
-- 1-bit input Read/Write pin

-- End of SIM CONFIG V6 inst instantiation

Verilog itk (A RB T —23Y)

// SIM CONFIG V6: Behavioral Simulation-only Model of FPGA SelectMap Configuration

//

Virtex-6

// Xilinx HDL Libraries Guide,

SIM CONFIG_V6 #(

.DEVICE_ID(32’/h00000000), //
.ICAP_SUPPORT ("FALSE"), //
.ICAP_WIDTH ("X8") //

/7

) SIM CONFIG V6 inst (

.BUSY (BUSY) ,
.CSOB (CSOB) ,
. DONE (DONE) ,
.CCLK (CCLK) ,
.CSB(CSB),
.D(D),

.INITB (INITB)
M(M) ,

. PROGB (PROGB)
.RDWRB (RDWRB)

)i

/7
//
//
//
//
//

’

’

1-bit output
1-bit output

version 13.3

Specify DEVICE ID

Using ICAP, "TRUE" or "FALSE"

ICAP width, "X8", "Xle", "X32"

Do not need to change/specify if ICAP SUPPORT="FALSE"

Busy pin
chip select pin

1-bit bi-directional Done pin

1-bit input configuration clock

1-bit input chip select

32-bit bi-directional configuration data
// 1-bit bi-directional INIT status pin
// 3-bit input Mode pins

// 1-bit input Program pin

// 1l-bit input Read/write pin

// End of SIM CONFIG_V6_inst instantiation

s HIEHR

AR/ Va2 —ay FHAY AR

Virtex-6 FPGA D& #} (=% — HANB LT —=F—h)
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& XILINXs FA4E: THAY ILAVE

SIM_CONFIG_V6_SERIAL

<Zal—<32 : Serial Configuration Simulation Model

DONE | SIM_CONFIG_V6_SERIAL| .

CCLK |
DIN |
INITB |
_M|
PROGB |

X12012

M=

ZDOVIalb—ay AViR—Rk MR THE, 2O R IT L ar 74X alb—vary [ F—T oA R,
Ty rvary, BLOaw U RORHEIIa L —1ar B BT TE, a7 X2 —ar@ifEaR —R L ~UL CRLfiE
L. T\ 7350 HET, Fio, T VA 07 a—r300 Eyh/UEvh (GSR) 70— 3L A 27—k (GTS)
REO—HOAE— T v TEEL Y I2L—ar TEET, ZOET VL, FPGA Y7 I =7 DR ED T IIT 471
I~y 7 ENT ., THANTEEA LAY V=T HZEIETEEEAN, TANUFREDTIal —vaDi
DT 7AINTHRETDH2E, ERTEBAL TT Ay Ry MNANMIEENZ2NIICT IR, V=R T A EITfE
HATEET, ZOEF VT, M RTL) 232 —2arBIOEAILS V32 —ar TR TEET,

R—rDERHA

R—hr4£ AmE = B EE
DONE AH 1 LT A4FX 2 —ar D5E T E/RT T 7747 High O 5

0=FPGA ®Dar 74Xzl —Ia s |I5E T LT

1=FPGA Oy 74X 2l —a 58T

bouT Hi7 1 FAV— Fx—V DF T AN =1 FRARADLVT L F— 4 i
Ho T —H1X CCLK OB TRy CfGEINET,

CCLK A 1 JTAG R+ _RTCoar74Fal—iay F—RDar 7 4¥a
L—ay gayy J—RA

DIN AT 1 TN ar74¥alb—vary F—X% AN (CCLK O3 H B
T I [F A

INITB AN 1 F—R VN RIAENDHENL, Low ICRFF 52 Tar 7 4%

L—rarZBBIECEET, E—R EVRNiaAEN%IT, A=
VRLAY DT T 47 Low 1 ERD, a7 4F 2 —Ta O
CRC =7 —DHF WA RLET,

0=CRC =5—

1 =CRC =5—7/L

SEU B 7 7o 73 ar AR D4 U—R 3w CRC =5 — Mk H
SINBE Low IZBEEISIVET (AT vav),

M AT 2 E—R Ly, ar74Fal—iar T—REEFELET,
PROGB AS 1 T 7T 47 Low OIERMTNLF 7 Uk
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EA4E: FTHAU ILAVE & XILINXe

THAVDANFE

ARG T—ay FARNRLFE L Ialb—ay TrA AL TOR
HERR A]
CORE Generator™ BL U4 —K AT
~7rdOHR—h NG

TANRTF TrANNIA VAR =R A TIVA T —ay TrANVERIET AL OARIERSND 7 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 %
ZHLTLIZE N,

ARG IR 1%

Bt T—45E E TIA4IE =5t BA
DEVICE ID 32 By ko H#hiaT /SAA D =2—FK | 32”h00000000 B =N TONAADT NAA D a—K%& 4§
16 ELET, EvhAN —ADOMEB LT
AADFHRNFAH LU THERAEINET,

VHDL ik (A REVS T—2 )
KD 2 ODLNIFIELR WSS, 28— LTy T4 T4 B S ORNCBE AT E1,

Library UNISIM;

use UNISIM.vcomponents.all;

-- SIM CONFIG V6 SERIAL: Behavioral Simulation-only Model of FPGA Serial Configuration
-- Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

S IM_CONFIG_V6_SERIAL_inst : S IM_CONFIG_V6_SERIAL
generic map (

DEVICE ID => X"00000000") -- 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, -- 1l-bit bi-directional INIT status pin

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

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

)i

-- End of SIM CONFIG V6 SERIAL inst instantiation

Virtex-6 547 31) 4K (HDL A)
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& XILINXs EA4E . THAY ILAVE
H =2 ~ S, > -~
Verilog 588 (A2 RA L T —3Y)
// SIM CONFIG V6 SERIAL: Behavioral Simulation-only Model of FPGA Serial Configuration
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3
SIM CONFIG V6 SERIAL # (
.DEVICE ID(32'h00000000) // Specify DEVICE ID
) SIM CONFIG V6 SERIAL inst (
. DONE (DONE) , // 1-bit bi-directional Done pin
.DOUT (DOUT) , // 1-bit data output pin
.CCLK (CCLK) , // 1l-bit input configuration clock
.DIN(DIN), // 1l-bit input configuration data
.INITB(INITB), // 1l-bit bi-directional INIT status pin
MM, // 3-bit input Mode pins
. PROGB (PROGB) // 1l-bit input Program pin
)i
// End of SIM CONFIG V6 SERIAL inst instantiation
= ==
& il 15
R/ V2 —vary T HAR
Virtex-6 FPGA D& ¥} (= —H— HARBLIVOT —F#—1)
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A TL AV & XILINXs

SRL16E
Z1JSF 47 : 16-Bit Shift Register Look—Up Table (LUT) with Clock Enable

D SRL16E Q
CE -
oK
AO
A1
A2
A3

X8423

M=

ZOTHAY TLAUNE, VI NVURE VT T T—T ) (LUT) T, V7R LURZOESIE, AJ) A3, A2,
Al, A0 DIEICE > TR ESNET,

VI LPRAZORSIE EETHILL ABISELILLTEET,

BEEDY 7R VIPREZEERTAITIE : AST A3 ~ A0 Dfix—EICLET, P 7hLIP2Z T 1 ~ 16 BV D
ESICHRETEET, TRLAANOHEIZEDY 7R LY REZOESIT, EE=8xA3)+ (4 x A2) + (2 x Al) + A0
+1 EVORTHE I TEET, A3, A2, Al A0 BT _TErOHEE (0000) 1F2 7R LY AZOESIT 1 EYRMIAR
D, T _T1OHE (1111) 1% 16 By MR £,

TP L PR EZENICELESEBITIE . AT A3 ~ A0 DEZZE(LSEET, 72éx1E, A2, Al, A0 2°
TRT1OEA Q1D IZA3Z 105 0 I8V EZDE, 7 LYVAXDOESE 16 Ev b 8 By MIZE1L
LET, NEEIICIE. 7 LY ZRZOESIIFIZ 16 EVR T, EOE Y FOERHE 1ENSDD T AT A3 ~

A0 DEIZL > TR EENET,

IR LURZ LUT OYIEMBEARIEETAICIE. INIT BIEIC 4 7D 16 HEH AV Y TES, —REOHI N & BT
By MIAeET, INIT OEZIEELLRWIESIT. V7 LA LUT ONFIZI 74X 2 — a0 F12F e (0000)
WV TENET,

CE 78 High ® %34 7mv 7 (CLK) 25 Low 775 High ([ZBIV DL EXIT, D DIERT TR LYV AZDH 1 By MIn—
REEd, WIZZay 73 Low 76 High (IZ8IVE 5L X2 CE 25 High D6, 7 LY AZOIEITIR O &AL E Y
MZTZ RSt FILWVEDRE—RESNET, TRVAATDEIZESTE T LY AZORINDRED, Q IZZDEAH
HENFET, CE S Low DE . /ey /BRI EHAINLET,

mIER

AN H A

Am CE CLK D Q

Am 0 X X Q(Am)
Am 1 7 D QAm - 1)
m=0,1,2,3

Virtex-6 547 31) 4K (HDL A)
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AR— D 5t 5

R—+4£ AL = Hege

Q H) 1 VIRV RY F—H T

D AT 1 INVLVRE F—H AT

CLK AD 1 =%

CE AN 1 727547 High ®r/uavy A x—7 )L

A AT 4 SRL DU —REDH A F I 78R
A=0000 ==> 1 E'v b 7 E
A=1111 ==> 16 v ¥ 7+ E

THAVDANAE

AVAR =gy aJ
i HESE

CORE Generator™ B L O 4 —FK A

~7aDYR—k RA]
ERTTRRGRME

Bt T—HE E T4k B

INIT 16 1% 16 £ M FRTPr | 2r T Al — vl BOVTR LYRSEHAD

F e % i

VHDL iEif ([ RA T —23Y)

WD 2 SOOXNEELNEASIT., 2 — L T T T4 B S ORI T E 5,

Library UNISIM;

use UNISIM.vcomponents.all;

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

-= Virtex-6

-— Xilinx HDL Libraries Guide, version 13.3

SRL16E inst : SRL16E

generic map (

INIT => X"0000"

port map (
Q =>0Q,
A0 => AO,
Al => Al,
A2 => A2,
A3 => A3,
CE => CE,
CLK => CLK,
D => D

)i

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

SRL data input

-- End of SRL16E inst instantiation

Virtex—=6 547 351) 5i/4F (HDL )
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Verilog i1t ([ RE2 L T—3Y)

// SRL16E: 16-bit shift register LUT with clock enable operating on posedge of clock
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

SRL16E # (
JINIT(167h0000) // Initial Value of Shift Register
) SRL16E inst (

.Q(Q), // SRL data output
.AQ0 (AO), // Select[0] input
LAl (A1), // Select[1l] input
.A2(n2), // Select[2] input
.A3(A3), // Select[3] input
.CE(CE), // Clock enable input
.CLK (CLK), // Clock input

.D (D) // SRL data input

);

// End of SRL16E_inst instantiation

B3 R

Virtex-6 FPGA O ¥ ¥} (2 —H— TAFBLIOT —F2—1)

Virtex-6 547 31) 4K (HDL A)
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& XILINXs FA4E: THAY ILAVE

SRLC32E

Z1JS5 47 : 32 Clock Cycle, Variable Length Shift Register Look—-Up Table (LUT) with Clock
Enable

SRLC32E

| Attributes |
[ INIT=00000000 |

Q31

lo

CLK |

32-Bit LUT-Based
Shift Register

X10958

ME

IOFFAY TLACNEL L DOV T 7 F—T N (LUT) (CA > FUA SRS, AIERET 1 ~ 32 78927 %4
INDY TRV AZTT, IR LVREORIE, BETHIEL, BEISELZELTEET, ZOTLAUNL, T2
747 High D7y A 3—7 )V EBLOI A —REERELIH A TWAT2D | #H5D SRLC32E W A7 — RNkt C&, &
DRIBDL TN LA EVERCEXET,

R—bDEREA

R—h% 73R &8 HaE
Q ) 1 V7 LTRY T2
Q31 H 1 VIR L VAL A —R ) (#i#E SRLC32E @ D
AT\ H )
D AT 1 IR VTRE F—=F AT
CLK A 1 A
CE AT] 1 TUT 47 High Drvayy A x—7 v
A ATy 5 SRL DREDZ AT Iy 7HER
A=00000 ==> 1 £}
A=11111 ==> 32 E'w b

Virtex—=6 547 351) 5i/4F (HDL )
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THAVDANFE

A AB T = ay -
i HESE
CORE Generator™ BX U 4% —K NG
~7udHR—h ]

AVAZ Y = DG AR, 2OV R =R N IRDIOICHRELET,

CLK ANz prayy V—A2, D ANETTNENTHT —% V—RAZ, Q i 1% FDCPE A1 &7
FDRSE AN 72 E DG 2T AT 4 32— a \l8ER LET,

sy AF—=7 )V B (CE) (Z7uy 7 AR =T VG S5 28k 20 EHLZ2WEEITmE 1IZLET,

S5E YR NZANL, —EBDME 0 ~ 3D IZL T 7R LPRFOESE 1 ~ 2 EYMIEARET D), FiddE@vis
FEICLTCY IR LYV AEZDOESE 1 ~ 32 Y hOHiIH TCEFE X7,

VIR VLVAZDORS A 32 BV MOELTIHHEE, Q31 A% D SRLC32E @ D AITHEREL £ 7,
Q31 H /1%, Bl SRLC32E LIAMZIZ i CEEH A,

Q HAE, AT —K =—F b TEET,

32 B hd 16 D INIT BT, V7 LY AX DML Tk 2 — 4R ETEE T,

P77V RSNDEAIOEIT INIT[0] T,

AR R 1%

B 247 & TI4ILE 5 BA
INIT 16 %% 32 ¥y MA T _RTEe SRLC32E OIS 7k 2 — L &F67FE
VHDL ik (A RAVI T —23Y)

WD 2 ODLNIFAELRWNEA L, at—L T T4 T4 B S ORIV T £,

Libr

use

-~ s

ary UNISIM;
UNISIM.vcomponents.all;

RLC32E: 32-bit variable length shift register LUT
with clock enable
Virtex-6

—-— Xilinx HDL Libraries Guide, version 13.3

SRLC
gene
I
port
Q
Q
A
C
C
D

)i

-- E

32E_inst : SRLC32E

ric map (

NIT => X"00000000")

map (

=> Q, -- SRL data output

31 => 031, -- SRL cascade output pin
=> A, -- 5-bit shift depth select input
E => CE, -- Clock enable input

LK => CLK, -- Clock input

=> D -- SRL data input

nd of SRLC32E inst instantiation

372
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Verilog i1t ([ RE2 L T—3Y)

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

// Virtex-6

// Xilinx HDL Libraries Guide, version 13.3

SRLC32E # (
LINIT (327h00000000) // Initial Value of Shift Register
) SRLC32E inst (

.Q(Q), // SRL data output
.031(Q31), // SRL cascade output pin
A(RA), // 5-bit shift depth select input

.CE(CE), // Clock enable input
.CLK(CLK), // Clock input
.D (D) // SRL data input

)i

// End of SRLC32E inst instantiation

s HIEHR

Virtex-6 FPGA D& $} (2—H— HANBI P T —=F—])

Virtex-6 4731 7K (HDL F)
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& XILINXs

STARTUP_VIRTEX6

12547 : Virtex®-6 Configuration Start-Up Sequence Interface

STARTUP_VIRTEX6

—]CLK CFGCLK
—GSR

CFGMCLK
—JGTS

—KEYCLEARB  DINSPI

—PACK
EOS
—USRCCLKO

—]USRCCLKTS PREQ
—(  USRDONEO

TCKSPI
—]USRDONETS

ME

X179

ZOTVAy ZLAUNE, Zu— 2V IERBIEY N/ Uy (GSR) 5. 72— 30 A 27— (GTS) B A ECRR .
Wiz 74 F 2l —aA 55, SPI PROM 2MEHEN55 A1 SPLPROM O A QB Il ~puay v 7 LT 34 2
U ORI HESNE T, TAALADAL T 4F a2l —a DEDVIIAZ— T v L — L AT Oy % i
AT 50%IELEY, 274X al—ay 7y sk Ny 2T 7B ASELDOICHE S ET,

R—rDERHA

—h&

A

HaE

CFGCLK

7

74K a2l —ar DAy say i), FPGA 777 Vw7
~DOH ST, BitGen 7 ar TIESN B KD 7oy
Mg SR HLET, Y—=RFRNEI T L —F—TF,

CFGMCLK

7

a7 A4FK 2l —arONEA VL —H—DTay 7 ],
FPGA 777 U7 ~OH J1TF, FEHE) 50MHz DIy
BEZEHNLET, Y—=RIREIV T L —F—T7,

CLK

AT

a—W— RX =TT Iuavy, FPGA 777V ZinHD A
FTEy THRAR ARSI =T T L=l LV ADAZ— T T 7
Ty 7 ZBREN £, AT — —EF CCLK T,

DINSPI

7

DIN SPI PROM 7272 7), FPGA 777 V7 ~D )T
T, 2OV EOTF—HN, VT T —2ELUT FPGA (28
ménﬂ\é SPI PROM 2Bt HESIVET, MrilEa FAT7
57212 SPL PROM ONEZEY—R R 7T ABRICE IR TT,

EOS

)

A T74X 2l —arOE TERT T V747 High DIF &,

FPGA 777 Vw7 ~OWIJTT, AZ— Ty T DK T 2R

777&HL{DF% FPGA 77 7V Z7IcELE T, Zor
RV VEBEYMEEELTRER TEET,

GSR

AT

Ja—30 yh/UEyh (GSR) AT (R—14412 GSR 11
AR, FPGA 777 VoM™ D AT TT, Za—r3 )0 By
VBV E /@XT~F%$@JT%@JLi¢ \ZEALEDT
VAr—aCltk, 2O Low IZHEE T AL ENHYET,
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R—h4%

7 A

=2

233

GTS

AT

ra—\ L 5427 —hk (GTS) A1 (R—h41C GTS 13ff
HAART), FPGA 77 7 UMb D NI T, Za—s3L v
AAT = NDAT — e FECHEILET, 1IZEAEDT Y

=g T, 2O Low ICHERE T AL ERHD FI,

KEYCLEARB

AT

Ny T UFEE RAM (BBRAM) 726027V 7 AES F 27U #,
FPGA 777 U750 AF1Td, 200ns B Low ([ZfRFFI D
L. BBRAM M50 0% 5% — @W@Mﬁféﬂi% N/} Vg
1Z. PROG_USR JBMEZ R E L2 B IZD IA F—T AT
F9, B—7#E/ETIL High | &me%i#

PACK

AT

PROGRAM FEZE AN 11, FPGA 77 7V 76D AN ST,
PROG B 1§ 5D 7 % — &L, PROGB A7 —k = iZ
X% FPGA OV vy MfiTSE£4, 2O %, PROG_USR
BHERELIESGEIIORART—T MRV ET, E—T
YETIL Low [C#EfE CEE9,

PREQ

i

T XA A F7~0 PROGRAM %3k, FPGA 777 U7 ~D
H T, PROGB A7 —hk =3 U MBDTFIRAZ Uty B
KT, 2SI, THEAUBNI B M58 T TEDHAT—MZ
725 % T PROGB O7 H— b%*bxﬁ%m&ﬂéni% )=
X, PROG_USR JB& MR E L2 B D A F—T AR
9, BT EIETI iﬂ%?ﬁm@iim ITEET,

TCKSPI

i

TCK 2> 74Xzl —3ay o 77vAH ), FPGA 777
Uo7 ~DH )T, FPGA Oar 74Xzl —iay 82—
7 A AZERE S LD CCLK %:rﬁi%:t L7=b DT, NED
AT —h v % CCLK ICRBAT A AICAIETY,

USRCCLKO

AT

o—H'— CCLK A1, FPGA 777U I b0D AN ST,

777Uy7“€$ﬁ}iéh7‘:7§x5’A a7 8% FPGA &
@D CCLK I[ZBRENL £9°, 20 74 F 2L — g B IS/

PROM (%712 SPI PROM) |7 7 AT HGAIZHIE TY,

USRCCLKTS

AT

W2 —¥H— CCLK O FAAT—h A F%—T )\, FPGA 77
TV IHED AN I1TT, FPGA @ CCLK BV DR FA AT —}
HREZ AR —T MICLET, lHFIXIOE % Low [ZHEfE
i, CCLK BV 3hTA AT — M bR N EHIcLET,

USRDONEO

AT

B —4— DONE B> @ H B, FPGA 777 Uy 7Nk
D ANSITT, FPGA DONE B> A EEERE L £,

USRDONETS

AT

22— — DONE B> DI TFA AT —h A F—T )b, FPGA 77
TV ED AN ST, FPGA @ DONE B> DRI A AT —h
BEREZ A R — T WM LET, BHFIL, 2O L Low I
THENHYET, High [Tkt T 5L, DONE 237 H—h&
N7elpnEd,

ﬂ"ﬂ'*f/@)\jjjilf

AVAB =gy

S
A

P

CORE Generator™ 8L 74—k

R

< 7P R—h

R

E‘Pﬂﬂ DT a—rL NIART = MER SN DY

BlE. WY — A UERIReY AR IO TR

F47 D GTS A

WCEERILET, a0 74X a2l —ar DAZ— Ty = ADTay 7R ET A2, T A hbDray
%_»_0)747‘4/ TLAVRID CLK B Z#k: L $£9, CFGMCLK 3L CFGCLK #1145, RE=ar 7 4%
L—iay a7 78 ATE EOS EHiTar 7 F¥al—ay AZ— Ty o —F U AOKR T2z £,

Virtex-6 4731 7K (HDL F)
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SPI PROM 2 fIL CF A AZaL 74X a2l —aryLTEY, ar 74X a2 —a%12 SPL PROM ~D 7 7k A
MLBIRGE T, 203 R —3 k0 USRCCLKO B & DINSPL BV 2L T, EHa 7 Fal—ar AT
BT VR ATELLOICLET,

EART RS

B T—4% | {& T4k | 52EA

PROG_USR -7 — L%k | FALSE, TRUE FALSE Tl h AU XU RER BN
F9, B {bE Y AN — 22 L TWD5E
WZDOHEHFRETT,

VHDL 2k (A RES T—2 )
WD 2 ODOXBIFIELRWIESIT, 2 — LT Ty T4 BEEDOFNICA T ITE T,

Library UNISIM;

use UNISIM.vcomponents.all;

-= STARTUP7VIRTEX6: STARTUP Block
-- Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

STARTUP VIRTEX6 inst : STARTUP VIRTEX6
generic map (

PROG_USR => FALSE -- Activate program event security feature. Requires encrypted bitstreams.
)
port map (
CFGCLK => CFGCLK, -- 1-bit output: Configuration main clock output
CFGMCLK => CFGMCLK, -- 1-bit output: Configuration internal oscillator clock output
DINSPI => DINSPI, -- 1-bit output: DIN SPI PROM access output
EOS => EOS, -- 1-bit output: Active high output signal indicating the End Of Configuration.
PREQ => PREQ, -- 1-bit output: PROGRAM request to fabric output
TCKSPI => TCKSPI, -- 1l-bit output: TCK configuration pin access output
CLK => CLK, -- 1-bit input: User start-up clock input
GSR => GSR, -- 1-bit input: Global Set/Reset input (GSR cannot be used for the port name)
GTS => GTS, -- 1-bit input: Global 3-state input (GTS cannot be used for the port name)
KEYCLEARB => KEYCLEARB, -- 1-bit input: Clear AES Decrypter Key input from Battery-Backed RAM (BBRAM)
PACK => PACK, -- 1-bit input: PROGRAM acknowledge input
USRCCLKO => USRCCLKO, -- 1l-bit input: User CCLK input
USRCCLKTS => USRCCLKTS, -- 1l-bit input: User CCLK 3-state enable input
USRDONEO => USRDONEO, -- 1l-bit input: User DONE pin output control
USRDONETS => USRDONETS -- 1-bit input: User DONE 3-state enable output

);

-- End of STARTUP_VIRTEX6_ inst instantiation

Virtex-6 547 31) 4K (HDL A)
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e
S
foi
!
g
A
\l
H

c
e
\I
-

Verilog i1t ([ RE2 L T—3Y)

// STARTUP VIRTEX6: STARTUP Block

// Virtex-6

// Xilinx HDL Libraries Guide,

STARTUP _VIRTEX6 # (

.PROG_USR("FALSE") // Activate

)
STARTUP_VIRTEX6 inst (

.CFGCLK (CFGCLK) , //
.CFGMCLK (CFGMCLK) , //
.DINSPI (DINSPI), //
.EOS (EOS) , //
.PREQ (PREQ) , //
.TCKSPI (TCKSPI), //
.CLK (CLK) , //
.GSR(GSR), //
.GTS (GTS), //
.KEYCLEARB (KEYCLEARB) , //
. PACK (PACK) , //

.USRCCLKO (USRCCLKO) , //

.USRCCLKTS (USRCCLKTS), //

.USRDONEO (USRDONEO) , //

.USRDONETS (USRDONETS) //
)

1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit
1-bit

version 13.3

program event security feature. Requires encrypted bitstreams.

output:
output:
output:
output:
output:
output:

input:
input:
input:
input:
input:
input:
input:
input:
input:

Configuration main clock output

Configuration internal oscillator clock output

DIN SPI PROM access output

Active high output signal indicating the End Of Configuration.
PROGRAM request to fabric output

TCK configuration pin access output

User start-up 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)
PROGRAM acknowledge input
User CCLK input
User CCLK 3-state enable input
User DONE pin output control
User DONE 3-state enable output

// End of STARTUP VIRTEX6 inst instantiation

EE3 AR

Virtex—6 FPGA DE#t (= —H— HARBLOT —#—1)

Virtex-6 4731 7K (HDL F)
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& XILINXs

SYSMON

Z1)257 47 : System Monitor

DI[15:0] SYSMON DO[15:0]
DADDR6:0] DRDY

DEN | | JTAGBUSY
DWE | | JTAGMODIFIED
DCLK | | JTAGLOCKED
CONVSTCLK | loT
RESET | ALM[2:0]
CONVST |
VAUXP[15.0] CHANNEL[4:0]
VAUXN[15:0] |EOC
v | 08
VN | BUSY

X10366

M=

ZOT AL L ARME, 10 B b, 200kSPS (a7 L /) @ Analog-to-Digital Converter (ADC) ZX— R[4
HINTWET, ADCIE, KEDOA LV F v B —LlaAbE T A F o7/ BIRELEBIOF v TRHERED
FPGA O L7 BB/ T A—2 —Z 2D SN E T, AMEEEICIE. EHOT s A7 (VP/VN)
£ 16 O —F =PRI A[RER T s A H (#igh 7 us A7 (VAUXP[15:0], VAUXN[15:0]) /L &9, A&7
Ful AHEFEHTHE,ADC TR—RRx L 7a—Ix OY BB 2 B T E4,

R—bD &R A

R—r4 B[ ] e
ALM[2:0] Hi 77 3 R Veeint BX O Vecaux ® 3 B AT T —A
BUSY H 7 1 1y /1 ADC BV —1E 5
CHANNEL[4:0] H 7 5 5 B M F ¥ RV iR
CONVST A7 1 1 By hATIE BB b
CONVSTCLK AH 1 1 By AN EBRB vy
DADDR[6:0] AT 7 AAFIvr Va7 Xal—arD Ty AT
RL R /XA
DCLK AH 1 HAFIyr Va7 F¥al—aD 1 EvhAS2
=872
DEN AT 1 FAFIvr Va7 4Eal—ar® 1 EvhAS
AFR—T )
DI[15:0] AT 16 APy Va7 4Fal—ard 16 Evh AT
T —H NA
DO[15:0] H 16 EAF Iy Jar74Xal—arO 16 By
T =B A
DRDY H A 1 HAFIvr Var 7 ¥zl —ard 1 By
T=A VT4
DWE AT 1 FAFIvr Var7 i ¥ab—ard 1 EyhANT
AN A X =TV
Virtex-6 54731 A4 F (HDL A)
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R—t4£ 7] B T ae

EOC i 1 B 1 ey iz R

EOS H A 1 = AD 1 By =R
JTAGBUSY H 1 1 © ki) JTAG DRP BV —
JTAGLOCKED i 1 1 v MEJ) DRP R —h vy
JTAGMODIFIED H 1 DRP ~® 1 B> ME T JTAG FEEIA A
oT A 1 RETZ7—2L0 1 YA

RESET AT 1 1 vy bASI 72747 High VEvh
VAUXN[15:0] A 16 16 B MAJ) NAIHHB 7 F 07 AT
VAUXP[15:0] AT 16 16 b AT P AKIBN T F a7 AT
VN AN 1 1 Eyr AT NMIT a7 AT

VP AT 1 LEYhAT PAIT 02 AT

THAUDANFE

AVARB L Z—ay Heum
HE A]
CORE Generator™ L w4 —F ARy
~7rdOHR—h F

HMTAANBLIOH IR — 2T _RTERL, ZOay R— 2 DY T A~ T —D @M ERELET, &
Ral—Tailii, Tl B OREERETT VIZET 2O TIAN 77 AV EERLET, 7FAN 77 A0

D7 F—<vMIRDLERBYTT,

// Must use valid headers on all columns

// Comments can be added to the stimulus file using ’//’'
TIME TEMP VCCAUX VCCINT VP VN VAUXP[0] VAUXN[O]

00000 45 2.5 1.0 0.5 0.0 0.7 0.0

05000 85 2.45 1.1 0.3 0.0 0.2 0.0

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

// Temperature is recorded in C (degrees centigrade)

// All other channels are recorded as V (Volts)

// Valid column headers are:

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

// VAUXP[0], VAUXN[O], cuevewemenennnn VAUXP[15], VAUXN[15]
// External analog inputs are differential so VP = 0.5 and VN = 0.0 the
// input on channel VP/VN is 0.5 - 0.0 = 0.5V

AE: ZOa—FEaL R ANTIHGAEE. TEAMIR DR AR—=RZBILRNTTEEN, 231 =T — 235§

ETLH5ERHVET,

EARTREG IR 1%

&1 T—4% | f& FIAIE | B

INIT_40 16 % 16”h0000 ~ | 16”h0000 AT 4F¥al—ar LYRFQ
16” hifif

INIT_41 16 % 16”h0000 ~ | 16”0000 ar74Xal—ar LYRF ]
16” hffif

Virtex—=6 547 351) 5i/4F (HDL )
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F4E YA ILAVE

&1t T—5E | {E T4 | BB

INIT_42 16 %% 16”h0000 ~ 16”h0800 v 74X al—vary LYRK 2
16’ hifff

INIT_43 16 1% 16°h0000 ~ | 16”h0000 FARVTRE O
16’ hifff

INIT 44 16 %% | 167h0000 ~ | 16”h0000 FAN YRS |
16’ hifff

INIT 45 16 1% 16°h0000 ~ | 16"h0000 FANLURY 2
16’ hifff

INIT 46 16 1% 16°h0000 ~ | 16"h0000 FANL VAL 3
16’ hifff

INIT 47 16 % 16”h0000 ~ 16”h0000 FAN L VR 4
16’ hifff

INIT_48 16 £ 16"h0000 ~ | 16”h0000 VU ALY AS O
16” hifff

INIT_49 16 1% 16"h0000 ~ | 16”h0000 U A LYRE
16” hifff

INIT_AA 16 1 1600000 ~ | 16”h0000 = UA VYRS 2
16” hifff

INIT_4B 16 % 16°h0000 ~ | 16”h0000 S UA VYRS S
16” hifff

INIT_4C 16 % 16°h0000 ~ | 16”h0000 S UR VYRS 4
16’ hifff

INIT_4D 16 1% 16°h0000 ~ | 16"h0000 VALY AL S
16’ hifff

INIT 4E 16 % 16°h0000 ~ | 16"h0000 VALY AL 6
16’ hifff

INIT_AF 16 £ 16"h0000 ~ | 16”h0000 VALV RS T
16’ hifff

INIT_50 16 ¥ 16°h0000 ~ | 167h0000 77— Ll 250
16” hifff

INIT51 16 3t % 16°h0000 ~ | 16"h0000 TI—AHIRL Y AK 1
16” hifff

INIT_52 16 %% | 167h0000 ~ [ 167h0000 7T AR VR 2
16’ hifff

INIT 53 16 %% | 167h0000 ~ [ 167h0000 77— LRV RS 3
16’ hifff

INIT_54 16 1% 16°h0000 ~ | 16"h0000 7T LHIRL DA 4
16’ hifff

INIT_55 16 % 16°h0000 ~ | 16"h0000 7T —LHIRL A4 5
16’ hifff

INIT_56 16 % 16°h0000 ~ | 16"h0000 7T LHIRL VA4 6
16’ hifff

INIT_57 16 #% [ 167h0000 ~ | 167h0000 7= LHIRL RS T
16” hifff
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SIM_DEVICE pe=l "VIRTEX5” . “VIRTEX5” Yial—varfAoy—4Fyh TNAA T 7
"VIRTEX6”
SIM_MONITOR FILE =i 77 AV D4R | design.txt ab—vary 7Fruas AT A
LT
2 -, ~ ~
VHDL ik (f > REA T —23Y)
WD 2 SOXBFAELRVH AL, 28— L Tx T4 74 EE ORI £
Library UNISIM;
use UNISIM.vcomponents.all;
-- SYSMON: System Monitor
-= Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3
SYSMON inst SYSMON
generic map (
-- INIT_ 40 - INIT 42: System Monitor configuration registers
INIT 40 => X"0000",
INIT 41 => X"0000",
INIT 42 => X"0800",
-- INIT 43 - INIT 47: System Monitor Test registers (do not edit)
INIT 43 => X"0000",
INIT 44 => X"0000",
INIT 45 => X"0000",
INIT 46 => X"0000",
INIT 47 => X"0000",
-- INIT 48 - INIT 4F: Sequence registers for the Channel Sequencer
INIT 48 => X"0000",
INIT 49 => X"0000",
INIT 4A => X"0000",
INIT 4B => x"0000",
INIT 4C => X"0000",
INIT 4D => X"0000",
INIT 4E => X"0000",
INIT 4F => x"0000",
-- INIT 50 - INIT 57: Alarm threshold registers
INIT 50 => X"0000",
INIT 51 => X"0000",
INIT 52 => X"0000",
INIT 53 => X"0000",
INIT 54 => X"0000",
INIT 55 => X"0000",
INIT 56 => X"0000",
INIT 57 => X"0000",
-- Simulation attributes: Set for proepr simulation behavior
SIM DEVICE => "VIRTEX5", -- Must be set to VIRTEX6
SIM MONITOR FILE => "design.txt" -- Analog simulation data file name
)
port map (
-- Alarm Ports: 3-bit (each) output: ALM, OT
ALM => ALM, -- 3-bit output: output alarm for temp, Vccint and Vccaux
oT => 0T, -- 1-bit output: Over-Temperature alarm output
-- DRP Ports: 16-bit (each) output: Dynamic Reconfiguration Ports
DO => DO, -- 16-bit output: DRP output data bus
DRDY => DRDY, -- 1-bit output: DRP data ready output signal
-- Status Ports: 1-bit (each) output: SYSMON status ports
BUSY => BUSY, -- 1-bit output: ADC busy output
CHANNEL => CHANNEL, -- 5-bit output: Channel selection outputs
EOC => EOC, -- 1-bit output: End of Conversion output
EOS => EOS, -- 1-bit output: End of Sequence output
JTAGBUSY => JTAGBUSY, -- 1-bit output: JTAG DRP transaction in progress output
JTAGLOCKED => JTAGLOCKED, -- 1-bit output: JTAG requested DRP port lock output
JTAGMODIFIED => JTAGMODIFIED, -- 1l-bit output: JTAG Write to the DRP has occurred output
-- Auxiliary Analog-Input Pairs: 16-bit (each) input: VAUXP[15:0], VAUXN[15:0]
Virtex-6 547 31) 77k (HDL F)
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VAUXN => VAUXN, -- 16-bit input: N-side auxiliary analog input
VAUXP => VAUXP, -- 16-bit input: P-side auxiliary analog input
-- Control and Clock Ports: 1-bit (each) input: Reset and Converstion Start
CONVST => CONVST, -- 1-bit input: Convert start input

CONVSTCLK => CONVSTCLK, -- 1-bit input: Convert start input

RESET => RESET, -- 1-bit input: Active-high reset input

-- DRP Ports: 7-bit (each) input: Dynamic Reconfiguration Ports

DADDR => DADDR, -- 7-bit input: DRP input address bus

DCLK => DCLK, -- 1-bit input: DRP clock input

DEN => DEN, -- 1-bit input: DRP input enable signal

DI => DI, -- 16-bit input: DRP input data bus

DWE => DWE, -- 1-bit input: DRP write enable input

-- Dedicated Analog Input Pair: 1-bit (each) input: VP/VN

VN => VN, -- 1-bit input: N-side analog input

VP => VP -- 1-bit input: P-side analog input

)i

-- End of SYSMON_inst instantiation
Verilog i1t (A2 RE2 T —23Y)

// SYSMON: System Monitor
// Virtex-6
// ¥Xilinx HDL Libraries Guide, version 13.3

SYSMON # (
// INIT 40 - INIT 42: System Monitor configuration registers
.INIT 40(16"h0000),

.INIT 41(16'h0000),

.INIT 42(16"h0800),

// INIT 43 - INIT 47: System Monitor Test registers (do not edit)

.INIT 43(167h0000),

.INIT 44(16'h0000)

.INIT 45(16"h0000)

.INIT 46(16'h0000)

.INIT 47(167h0000)

// INIT 48 - INIT 4F: Sequence registers for the Channel Sequencer

.INIT 48(16’h0000),

.INIT 49(16'h0000)

.INIT 4A(16'h0000)

.INIT 4B(16’h0000),
)
)
)
)

’
’
’
’

’
’

.INIT 4C(16’h0000),

.INIT 4D(16’h0000),

.INIT 4E(16’h0000),

.INIT 4F(16'h0000),

// INIT_50 - INIT_57: Alarm threshold registers
.INIT 50(16"h0000),

INIT 51(16"h0000)
.INIT 52(16'h0000)
INIT 53(16"h0000)
.INIT 54(16'h0000)
INIT 55(16"h0000)
.INIT 56(16'h0000)
INIT _57(16"h0000),

// Simulation attributes: Set for proepr simulation behavior

.SIM DEVICE ("VIRTEX5"), // Must be set to VIRTEXG6

.SIM MONITOR FILE ("design.txt") // Analog simulation data file name

’
’
’
’
’
’

)
SYSMON_inst (
// Alarm Ports: 3-bit (each) output: ALM, OT

.ALM (ALM), // 3-bit output: output alarm for temp, Vccint and Vccaux
.0T (0T) , // 1-bit output: Over-Temperature alarm output

// DRP Ports: 16-bit (each) output: Dynamic Reconfiguration Ports

.DO (DO) , // 1l6-bit output: DRP output data bus

.DRDY (DRDY) , // 1-bit output: DRP data ready output signal

// Status Ports: 1l-bit (each) output: SYSMON status ports

.BUSY (BUSY) , // 1l-bit output: ADC busy output

.CHANNEL (CHANNEL) , // 5-bit output: Channel selection outputs

.EOC (EOC) , // 1l-bit output: End of Conversion output

.EOS (EOS) , // 1l-bit output: End of Sequence output

.JTAGBUSY (JTAGBUSY) , // 1l-bit output: JTAG DRP transaction in progress output
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.JTAGLOCKED (JTAGLOCKED) , // 1-bit output: JTAG requested DRP port lock output
.JTAGMODIFIED (JTAGMODIFIED), // 1l-bit output: JTAG Write to the DRP has occurred output
// Auxiliary Analog-Input Pairs: 16-bit (each) input: VAUXP[15:0], VAUXN[15:0]
. VAUXN (VAUXN) , // 16-bit input: N-side auxiliary analog input
. VAUXP (VAUXP) , // 16-bit input: P-side auxiliary analog input
// Control and Clock Ports: 1l-bit (each) input: Reset and Converstion Start
.CONVST (CONVST) , // 1l-bit input: Convert start input
.CONVSTCLK (CONVSTCLK) , // 1l-bit input: Convert start input
.RESET (RESET) , // 1l-bit input: Active-high reset input
// DRP Ports: 7-bit (each) input: Dynamic Reconfiguration Ports
.DADDR (DADDR) , // 7-bit input: DRP input address bus
.DCLK (DCLK) , // 1-bit input: DRP clock input
.DEN (DEN) , // 1l-bit input: DRP input enable signal
.DI(DI), // 16-bit input: DRP input data bus
.DWE (DWE) , // 1-bit input: DRP write enable input
// Dedicated Analog Input Pair: 1l-bit (each) input: VP/VN
. VN (VN) , // 1-bit input: N-side analog input
.VP (VP) // 1l-bit input: P-side analog input
)i
// End of SYSMON inst instantiation
= |=E
nﬁ'ﬂﬂ rﬁ #E
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TEMAC _SINGLE
7J1)2F 47 : Tri-mode Ethernet Media Access Controller (MAC)

TEMAC_SINGLE

CLIENTEMACPAUSEVAL(15:0) EMACCLIENTRXD(15:0)
CLIENTEMACTXD(15:0) EMACCLIENTRXSTATS(6:0)
CLIENTEMACTXIFGDELAY(7:0) EMACDCRDBUS(0:31)
DCREMACABUS(0:9) EMACPHYTXD(7:0)
DCREMACDBUS(0:31) HOSTRDDATA(31:0)
HOSTADDR(9:0) DCRHOSTDONEIR f—
HOSTOPCODE(1:0) EMACCLIENTANINTERRUPT —
HOSTWRDATA(31:0) EMACCLIENTRXBADFRAME —
PHYEMACPHYAD(4:0) EMACCLIENTRXCLIENTCLKOUT f—
PHYEMACRXBUFSTATUS(1:0) EMACCLIENTRXDVLD f—
PHYEMACRXCLKCORCNT(2:0) EMACCLIENTRXDVLDMSW —
PHYEMACRXD(7:0) EMACCLUENTRXFRAMEDROP f—

——] cLIENTEMACDCMLOCKED EMACCLIENTRXGOODFRAME f—

——]CLIENTEMACPAUSEREQ EMACCLIENTRXSTATSBYTEVLD f—

——] CLIENTEMACRXCLIENTCLKIN EMACCLIENTRXSTATSVLD f—

——] CLIENTEMACTXCLIENTCLKIN EMACCLIENTTXACK f—

——]cLiENTEMACTXDVLD EMACCLIENTTXCLIENTCLKOUT f—

——]cLIENTEMACTXDVLDMSW EMACCLIENTTXCOLLISION f—

——]CLIENTEMACTXFIRSTBYTE EMACCLIENTTXRETRANSMIT f—

——] CLIENTEMACTXUNDERRUN EMACCLIENTTXSTATS f—

——]pcremaccLk EMACCLIENTTXSTATSBYTEVLD f—

——]DCREMACENABLE EMACCLIENTTXSTATSVLD f—

——]ocremacreAD EMACDCRACK f—

——]ocrReMACWRITE EMACPHYENCOMMAALIGN f—

——]HosTeLk EMACPHYLOOPBACKMSB f—

——]HosTMIMSEL EMACPHYMCLKOUT f—

——]+osTrREQ EMACPHYMDOUT f—

—]PHvEmAccoL EMACPHYMDTRI f—

——]PHYEMACCRS EMACPHYMGTRXRESET —

——]PHYEMACGTXCLK EMACPHYMGTTXRESET f—

——]PHYEMACMCLKIN EMACPHYPOWERDOWN b—

——]PHvEmACMDIN EMACPHYSYNCACQSTATUS f—

——]PHYEMACMITXCLK EMACPHY TXCHARDISPMODE f—

——]PHYEMACRXCHARISCOMMA EMACPHYTXCHARDISPVAL f—

——]PHYEMACRXCHARISK EMACPHYTXCHARISK f—

——]PHYEMACRXCLK EMACPHYTXCLK f—

——]PHYEMACRXDISPERR EMACPHYTXEN f—

——]PHvEMACRXDV EMACPHYTXER f—

——]PHYEMACRXER EMACPHY TXGMIIMIICLKOUT —

——]PHYEMACRXNOTINTABLE EMACSPEEDIS10100 f—

——]PHYEMACRXRUNDISP HOSTMIIMRDY f—

——]PHYEMACSIGNALDET

——]PHYEMACTXBUFERR

——]PHYEMACTXGMIIMIICLKIN

—RreseT

X11181

ME

Virtex®-6 FPGA T2 XF YR 74 —K /=P Rvh MAC AL AX L T— AWM E R - B XM
ZHEMLLEJ, SecurelP B 51k HDL 2 & Te/= | i B L OZ A7 3z —vaitbHEnEd, 207
VT A7, A=V Fvh MAC T8 —ZAER$ 572912, CORE Generator™ % L TR E=—XIZAbHETE
I AHZLENTEET,
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USR_ACCESS_VIRTEX6

1) 2T 47 : Virtex—6 User Access Register
USR_ACCESS_VIRTEX6

DATA(31:0) h

CFGCLK|——

DATAVALID |—

X11182

M=

ZTOTFHAY T AUNMERTAL, a7 4Fal —Tary oy ND 32 B NDL U ARZIIT 7B ATEX . By AR
V= 2NHDT —H e H TN TEDINTRVET, 72E21E, ar 74X 2 — a2 FPGA T A0 b
B R AR — DR — ANARIFENT- T —FICT 7B AT HZENTEET,

R—bDEREA

R—k% A A & W aE

CFGCLK H A 1 a7 4Xalb—ary yuy st

DATA[31:0] A 32 ar74¥alb—iary F—42MHH

DATAVALID i 1 DATA B —MIH BT — A B EENTODNEIDERT T
717 High DfE %5

THAVDANFE

Y PR ENS e

i A
CORE Generator™ LU\ 4% —K A ]
~7udYR—h A

VHDL 821 (/> RAT T —33Y)
WD 2 ODOIXNFELZWEAIT, I — LT T4 T4 B S O£,
Library UNISIM;

use UNISIM.vcomponents.all;

-- USR_ACCESS_VIRTEX6: Configuration Data Access
- Virtex-6
—-— Xilinx HDL Libraries Guide, version 13.3

USR_ACCESS VIRTEX6 inst : USR ACCESS VIRTEX6

port map (
CFGCLK => CFGCLK, -- 1-bit output: Configuration Clock output
DATA => DATA, -- 32-bit output: Configuration Data output
DATAVALID => DATAVALID -- 1-bit output: Active high data valid output

)i

-- End of USR ACCESS VIRTEX6 inst instantiation
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Verilog i1t ([ RE2 L T—3Y)

// USR_ACCESS VIRTEX6: Configuration Data Access
// Virtex-6
// Xilinx HDL Libraries Guide, version 13.3

USRiACCE857VIRTEX6 USRiACCE557VIRTEX67inSt (
.CFGCLK (CFGCLK) , // 1l-bit output: Configuration Clock output
.DATA (DATA) , // 32-bit output: Configuration Data output
.DATAVALID (DATAVALID) // 1-bit output: Active high data valid output
)

// End of USR ACCESS VIRTEX6 inst instantiation

E=3 AR

Virtex—6 FPGA DE#} (= —H— HARBLOT —#—1)

Virtex-6 4731 7K (HDL F)
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